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(57) Tlpenoxeno GnoTanMoHHOE YCTPOHCTBO JUisl OOPAOOTKM YACTHUI MUHEPATBLHOM PY/Ibl, B3BEUICHHBIX B

nynbie. YerpoiictBo comepxut nuHUI0 (10) nmepBuyHoil ¢uoraumu ¢ yznom (11) rpy6oii ¢uorauumy,
cofiep KaluM Mo MeHbInei Mepe aBe ¢roranuonnasie kamepsl (111a, 111b) ¢aotanuu, u ¢ y3mom (12)
KOHTPOJBHOW (IIOTalMK, coAeprkalleM MO MeHbIIeH Mmepe aBe ¢roTaruoHHble kKamepsl (112a, 112b)
¢oranuu, u auHKuoO (20) BTOpUYHON (IOTalny, COACPIKAIIYIO 0 MEHBIIEH Mepe JBe (HIOTAllMOHHBIC
kamepsl (210a, 210b). IlepBas xamepa (210a) BTOpH4YHOH (IOTAIMK BBITOJHEHA C BO3MOXKHOCTBHIO
TIOJTYYEHHSI IEPBUYHOTO BEPXHETO MpoaykTa (51a) o MeHsbIei Mepe u3 oxHoi kameps! (111a) nepBuyHoit
rpy0oii ¢uoranuu, a nocnenyromas kamepa (210b) BropuuHoi (ioTauyy BBHIIOIHEHA C BOBMOXKHOCTHIO
MIONy4YeHHsI TIEPBUYHOTO BepXHEro mpoxaykra (51b) w3 ykazaHHOW Mo MEHBIIEH Mepe MOCIeTyOIeH
kameps! (111b) mepBuuHO# rpy6oit ¢uoranuu. Ykazannas mocnenyromast kamepa (210b) BropruHOit
(yroTanyy pacnosoKeHa B IPOTOYHOM COOOIIEHHH C ITpeablayiei kamepoi (210a) BropudHoii Guiorauuy,
TIPH 3TOM HIDKHHUHA MPOAYKT (42a) u3 mepBoit kameps! (210a) BropudHOM (prroTanny MOXKeT IpOTEKaTh
B yKa3aHHyI0O Tocienyronlyio kamepy (210b) BTopuuHOH ¢roTanuy uiad MOXeET OBITh OOBEIUHEH C
BTOPUYHBIM HI)KHUM TPOAYKTOM (42b) n3 ykazaHHOM Hocienyomield kKaMepbl BTOPHYHOI duioTaruu.
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®JIOTAIIMOHHOE YCTPOUCTBO

OBJIACTb TEXHUKN
Hacrosimee n300peTeHEE OTHOCHTCA K (DIOTAIMOHHOMY YCTPOICTBY H €r0 MPUMECHEHHIO, K (DIOTALIHOHHOM
YCTAHOBKE H K crioco0y (poTanuy Al OTACICHUS YACTHL Py b, COACPKAMICH IICHHBIH METaLI, OT YaCTHL PYbI,

B3BCILICHHBIX B ITYJIBIIC.

CVYVIMHOCTH M30BPETEHM A

VYCTpOHCTBO, BRIOJTHEHHOE B COOTBETCTBHH C HACTOSINUM H300pPCTCHHEM, XapaKTEPH3yETCs MPHU3HAKAMH,
MIPEICTABICHHBIMHE B I1. 1 (JopMyJIbI H300pETCHUSL.

[TpumeHeHHE (PIOTAMOHHOTO YCTPOWCTBA, BHIMOJHEHHOTO B COOTBETCTBHH C HACTOSINUM H300PETCHHEM,
XAPAKTCPU3YCTCS MPU3HAKAMH, TPCICTABICHHBIMHE B 1. 48 (OpMYITBI H300PCTCHHA.

@oTanHOHHAS YCTAHOBKA, BHITOJHEHHAT B COOTBETCTBHH C HACTOSINNM H300PETCHHEM, XapaKTEPU3yETCA
MIPHU3HAKAMHY, TIPE/ICTABICHHBIMH B II. 59 (opMyIIbI H300PETCHUSL.

Cnoco6 (noranum, BBINOTHEHHBIH B COOTBETCTBHHM C HACTOSAIIAM H300PETCHHEM, XapaKTEPH3YETCS
MIPHU3HAKAMHY, PEICTABICHHBIMH B II. 69 (opMyIIbI H300PETCHUS.

[pemnoskeHO (DITOTAHOHHOS YCTPOWCTBO I 0OPabOTKH YACTHI MHHCPAIBGHOW PYIBI, B3BCIICHHBIX B
myaere. DIOTAIMOHHOS YCTPOHCTBO COACPIKHT (DIOTAIMOHHBIC KAMCPBI I PA3NCICHHSA MyJIbIBI HA HIOKHHN
MPOAYKT M BEPXHHH NMPOAYKT. PazmeneHue oCyLIECTBIMIETCA ¢ MOMOIBIO (proTtanuoHHOTO rasza. ®roTammuoHHOES
YCTPOICTBO COACPIKUT JIMHHUIO NMICPBHYHON (DTOTALHH, CONCPKAIIYIO Y3eT rpy0oii (roTamuu ¢ MO MEHBINCH Mepe
JBYM: KaMEpaMH TEPBHYHOH (DIOTAIMH, COCTHHCHHBIMH IOCICIOBATCIBHO H B IPOTOYHOM COOOINCHHH, ITPHYEM
BEPXHHUH NMPOIYKT U3 MEPBOH KaMephl EPBUUHOH rpyOoit roTanum MOKET MPOTEKATh HEMOCPEACTBECHHO BO JINHHIO
BTOPHYHON (DIOTAIHHU, TP STOM JMHUS NEPBUYHON (MIOTALMH TAKKE COACPKUT Y3€] KOHTPOJIbHON (UIOTaLUH C N0
MCHBULICH Mepe ABYMs KaMEpaMHu NEPBHYHOHN (PIOTALHH, COCAUHCHHBIMHU MOCJICAOBATCIBHO U PACHOIOKCHHBIMH B
NPOTOYHOM COOOINCHHH, NPHYEM BEPXHHH NPOAYKT H3 KaMep NECPBHYHOH KOHTPOJIBHOH (DIOTAlMU MOXKET
npoTeKkaTh OOpaTHO B Kamepy IpyOoii (oTaruu B JTHHUM NEPBUYHON (DIOTALMH, HIH B CTQAHIO IIOBTOPHOTO
H3MENTBYCHHA, a 3aTeéM B JIMHHIO IICPSUMCTHOH KOHTPONbHOH (umotanmu. B jmHMM nepBHYHOH (hroTanum
creayromas (pIOTaNHOHHAS KAaMEpa BBIMOJHCHA C BO3MO)KHOCTBIO MOJTYUCHHS NICPBHYHOTO HIDKHETO MPOAYKTA U3
mpenpiaymed  (pIOTanHOHHOW KaMepbl. JIMHUSA BTOPHYHOW (PIOTALMH COACPKUT II0 MCHBIICH Mepe IBe
(pTOTaIMOHHBIC KAMEPBI, NMPHYEM B JMHHHW BTOPHYHOH (oTaumm mepsas Kamepa BTOPHUUHOH (roTammu
pacmosio’keHa B MPOTOYHOM COOOINCHUH C MO MCHBINCH MEpe OJHOH KaMepod mepBHYHOW rpyOoi (iortammu u
BBINOJTHEHA C BO3MO)KHOCTBIO MOJYUCHHS MIEPBUYHOTO BEPXHETO MPOAYKTA W3 YKA3aHHOH IO MEHBINCH MEpe OJHOM
KaMephl NEPBHYHOW TpyOoil (noTtarmuu 11 W3BJICYCHHS NEPBOIO KOHICHTpara. (IOTANMOHHOE YCTPOHCTBO
OTIHMYACTCSA TEM, UTO B JJHHHH BTOPHIHOH (prroTanuu mocieayromas KaMepa BTOPHYHOH (pIoTarym pacnosioskeHa B
MPOTOYHOM COOOINCHUH C IO MCHBIICH Mepe OJHOH MocneAyromel kamepoil mepBHYHOH rpyOoi ¢uorammu u
BBINOJTHEHA C BO3MO)KHOCTBIO MOJYUCHHS MIEPBUYHOTO BEPXHETO MPOAYKTA W3 YKA3aHHOH IO MEHBINCH MEpe OJHOH
MOCTCAYIOIICH KaMEpPHI IICPBUYHON TPyOOH (proTamuu A1 W3BICUCHHC MECPBOTO KOHICHTPATA, MPHUICM YKA3aHHAS
MIOCIEAYIOINAsl KaMepa BTOPHYHOH (hIOTAIMU PACTIONOKCEHA B HMPOTOYHOM COOOINCHHU C MPEABIAyINCH Kamepon
BTOPHYHOH (pioTanmy, a HIGKHUH TPOXYKT H3 TNEPBOH KAaMephl BTOPHYHOH (IOTamuu MOXKET NpPOTEKaTh B
YKA3aHHYIO MOCIICAYIONIYI0 KAMEPY BTOPHYHOW (DIOTALMH WM MOKET OBITH OOBCIMHCH CO BTOPHYHBIM HHKHUM
MPOAYKTOM U3 YKa3aHHOH MOCICAYIONICH KaMephl BTOPHYHOH (DIOTALHH.

ITpumeHeHHE (PIOTAMOHHOTO YCTPONCTBA, BHINOJHEHHOTO B COOTBETCTBHH C HACTOSINUM H300PETCHHEM,
MPEIHA3HAYCHO JJISI HCTIOJIb30BAHHS IIPH H3BJICUCHHH YACTHI] MUHEPAIbHOM Py /Ibl, COACPKAINMX LICHHBIH MHHEPATL

@oTanHOHHAsA YCTAHOBKA, BBINOJHCHHAA B COOTBETCTBHH C H300PETCHHEM, COACPXKHT (DIOTaHOHHOE
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yCTpOfICTBO, BBIIIOJJHCHHOC B COOTBCTCTBHH C HACTOAIIHM H306peTeHI/ICM.

IIpeanoxeH cnoco® ¢uiotanuu A 00paOOTKM YACTHIl MHHEPAIbHOM PY/bI, B3BCIICHHBIX B ITYJIBIIC, HA
cTamusiax (paoTamum, HA KOTOPBIX IyJbIy Pa3ACIOT HA HIDKHMH NPOXYKT U BEPXHHH NPOAYKT C IOMOIIBIO
(pTOTALIMOHHOTO Ta3a, MPHYEM MyJIbIly NMOABEPraroT MEPBUYHOH (uroTaunuy, BKIFOYAIOIICH MO MCHBIICH Mepe aBe
cTamuu TpyOoil (proTammy, MOCICIOBATEIBHO COCAUHEHHBIC H NPOTOYHO COOOINAIOINHECH, HMPHUEM IECPBHYHBIH
BEPXHHH NPOAYKT U3 NEPBOH cTaauu rpy0oil (proTaruu HampaB/ILIOT B CTAIHI0 BTOPHYHOHN (hIOTAIHH, IEPBHYHAS
(uoTanua Talcke BKJIOYACT IO MEHbIICH Mepe ABE CTAaAUH KOHTPOJBHOH (MIOTaLHH, IIOCICAOBATEIHHO
COCAMHCHHBIC W MPOTOYHO COOOINAIOLIMECS, MPHYEM NCPBHYHBIH BEPXHUH MPOXYKT W3 CTAAHH KOHTPOJIBHOH
(proTanMK HATPABIIFOT OOPATHO B NEPBBIC CTAAWH IPy00H (IOTALWH WIIH B CTAAHIO IIOBTOPHOTO H3MEIBUCHHS, a
3aTeM B CTAIHIO MIEPECUHCTHOH (prIoTanuu, a B MEpBUYHON (pIIOTALWH MEPBUYHBIH HIYKHUH MPOIYKT U3 MPEABITYICH
cTamud (pIOTAIMH HANPABILTOT B CICAYIOMYI cTaauro (iotanmu. B cmocobe (pmoTamuu MyIbIly TaKKe
MOJABCPTAIOT BTOPHYHOH (roTanmy, BKIFOYAMOINCH MO MEHBINCH Mepe ABC IMPOTOYHO COOOINAFOINHECS CTaXHu
BTOPHYHOW (hIIOTalM{, NPUYEM NEPBHYHBIA BEPXHUI MPOAYKT W3 MO MEHBIICH Mepe NepBoi ctamum rpyOoit
(pIOTANHMH HATIPABIAIOT B MCPBYIO CTAIWIO BTOPUYHOW (DIOTALMHA IJI1 H3BICUCHHUA MCPBOTO KOHICHTPATA, MPHUYCM
VKazaHHAsd 10 MCHBINCH Mepe mepsas cramus Tpyboil (uotanum w mepsas craaus BTOPHUYHOH (roTammn
TOCIIETOBATEIFHO COSAMHCHBI H MPOTOYHO coo0maroTca. Crnocod (rotamum OTIHMYaeTCS TEM, YTO IPH BTOPHYHOH
(proTanMy MEPBUUHBIN BEPXHHH MPOAYKT H3 II0 MEHBINCH Mepe OJHOHM mocnexyromel cramuu rpyooil (iotamum
HANPABISIIOT B TOCICAYIOIYIO CTAIHI0 BTOPHYHONW (DIOTALMH, IOCICIOBATCIBHO COCAWHCHHYIO H IIPOTOYHO
COOOIMAOIIYIOCA C YKA3aHHOW 1O MCHBIICH MESPE OAHOH MOCICAYIOICH cTaaue Tpyool (hrroTanuu i H3BICUCHAS
TIEPBOTO KOHIICHTPATa, NMPHYEM YKA3aHHA MO MEHBIICH MEpe OJHA MOCICAYIOmAs cramus rpyooil ¢piorammm u
VKa3aHHAd NOCICAYIOmAs CTaaus BTOPHYHOH (IOTAIMU PACIIOJIOXKCHBI TIOCICAOBATCIBHO H  NMPOTOYHO
COOOMIAOTCSA; IIPH 3TOM YKA3aHHAS MOCICAYIOMAst CTa i BTOPHYHON (UIOTAMU U IPEIbIAY INAst CTAIUS BTOPHIHOH
(proTanMK HAXOAATCS B MPOTOYHOM COOOIICHHH APYT C APYTOM; a HIDKHHN MPOAYKT U3 IMEPBOH CTaJHH BTOPHIHOH
(pOTANHH HAPABILIIOT B MOCJICAYIOMIYEO CTAJHI0 BTOPHYHOHN (DIOTALMH UTH OOBCIUHAIOT CO BTOPHYHBIM HIYKHUM
MPOAYKTOM U3 YKAa3aHHOH MOCICAYIOWICH CTaIuH BTOPUYHOH (DI0TalHH.

C moMompr0 H300pETCHHS, ONMHCAHHOTO B HACTOAINEM JOKYMEHTE, 00pa0OTKa MyJbIIBI MOKET OBITH
HampasJiecHa Ha J((CKTUBHOE OTICICHHE HE MPEACTABILOMECH LEHHOCTH (hpakumy OT YacTHI[ PyAsl H HA
H3BJICYCHHE MAKCHMAIBHOTO KOJHMYCCTBA LICHHBIX YaCTHI. JPYTUMH CIOBAMH, YaCTHIBI PyJbl, COACPIKAIIHE OYCHb
Majgo0 WIH JaKEe MHHHMAJIbHBIC KOJIHYECTBA LIEHHOTO MAaTepHaaa, MOIYT OBITh H3BJICUCHBI AU IOCICAYIOINETO
mpouecca / 00paboTKH. DTO MOXKET OBITh OCOOCHHO MOJIC3HO AT HU3KOCOPTHBIX PYX, TO €CTh PYyX C OYCHB
HEOOJBITMM KOJIHYCCTBOM LICHHOTO MAaTEpHANa, HampuMmep, U3 OCTHBIX MECTOPOKACHHH ITOJIC3HBIX HCKOMACMBIX,
KOTOPBIC PAHCC MOTJIH CHUHTATBECA JSKOHOMHYCCKH CJIHIOKOM HC3HAYHUTC/IbHBIMH, YTOOBI OIpaBaaTh HX
HCTIOJIb30BAHHUC.

[To cymecTBy, YacTHIBI PYIbI, COACPKAINME OTHOCHTEIBHO OOJBINOEC KOJMHUYESCTBO LECHHOTO MHHEPAIA,
00pabaThIBAFOTCS TONBKO OJWH Pa3 B THHUH NEPBHYHON (PIOTALMH, YTO MOXKHO MMOHHMATh KaK JIMHHIO 00paboTKH,
COICPIKAIMYF0 KaMephl TPpy00il W/Wiu KOHTPOIbHON (oTtanuu. HikHAl mpoAyKT W3 KaMep MEPBHYHON (paoTamun
HANpaBIsIeTCSl BHU3 IO NOTOKY BZOJNb JIMHHH TEPBHYHOH (uroTammu, 4TOOBI TapaHTHPOBATh, YTO KAaK MOYKHO
OoJrpIce KOIMYECTBO IICHHOTO MHHEPAJIbHOTO MaTtepuajia OyJeT H3BICUCHO B IIEPBHYHON JIWHHH. B TO e Bpems,
BEPXHHH MPOAYKT W3 KaMEpP MEPBUYHOHN (PrIoTanuy HATIPABIIACTCS B THHAIO BTOPUYHOH (PIoTanuy, KOTOPYIO MOKHO
MOHAMATh KaK JIMHHIO 0OpPaOOTKH, COACPKAIIYIO NMEPEYHCTHBIE KaMEpPhl AT 3(PPEKTUBHOTO PA3ACICHHI JFOOBIX
HCKCIIATCIIBHBIX YACTHIL[ W3 MATCPpHAIA, U3BJICUCHHOIO H3 (I)J'IOTaI.[I/IOHHBIX KaMCp JTHHHHA HepBH‘IHOﬁ (I)J'IOTaI.[I/II/I.
[Tyrem HampapicHUS BTOPHYHOTO HIDKHETO NMPOAYKTA M3 NEPBOH KaMEphl BTOPUYHOH (PIoTanuu HIDKE MO MOTOKY
BJIOJIb JIMHUH BTOPHYHOH MOSKET OBITh TAK:KEC TAPAHTHPOBAHO H3BJICUCHUE OOJBINCH YACTH LEHHOTO MHHEPAJIHHOTO
Marepuaa.

Kpome Toro, xorna HmKHHI MPOJYKT M3 KAMEPBI WM KaMep NEPBHYHON ()IOTAIMHU HIH U3 KaMEPhI HIH
KaMep BTOPHYHOH (MIOTALMU HAIPABIICTCS BHU3 IO MIOTOKY BJONb JTMHHH NEPBUYHOMN MM BTOPHYHON (hIoTaIiu B

HAIPABJICHUH NMOTOKA IyJIbIIBI I B IICPBUYHbIN BEPXHUI MPOAYKT B JIMHUIO BTOPUYHOH (ioTanuu noj acicTereM



CHJIBI TSDKECTH, MOTPEOJICHHE JHEPIHMH MOXCET OBITh COKpAalICHO, NPH 3TOM BCE CIIC JOCTUTACTCs OYCHB
3((pCKTUBHOC H3BIICUCHUC LICHHOTO MUHEPAJIA.

Mo>KxHO JOCTHYb BBICOKOM COPTHOCTH I YACTH IIOTOKA IMYyJIbIIBI H OJHOBPECMCHHO NOJYYHTh BBICOKYIO
CTETICHb U3BJCYCHH UL BCETO MOTOKA ITyJIBIIBI, MPOXOAMIETo Hepes (praoTanuoHHoe yerpoiictso. Takum oOpasom,
NMOBTOpHAA 00pabOTKa MOTOKA IyJbIBI B PAAE CMEKHBIX (DIOTAMOHHBIX Kamep obecmeunBacT 3((eKTUBHOE
H3BJICUCHHE MHHEPAJOB 0€3 KaKoro-1uO0 3HAUMTEIBHOTO YBEIHYCHHA NMOTPEONICHUA SHEPTHH, MOCKOJIBKY IMOTOKH
OyJbIIbI HE HY)KHO IICPEKAYHBATh SHEPro3aTpPaTHBIMH CIIOCOOAMH, a YIPABIATh HMH C HCIOJB30BAHHEM
€CTECTBEHHOTO THAPOCTATHYECCKOTO HAMOPA HUCXOIIIMX MOTOKOB MYJIbITBI BHYTPH (DIOTAHOHHOTO YCTPOMCTBA H
(pTOTAIIHOHHOH YCTAHOBKH.

Takum 00pa3oMm, B Hayane WIH HA IHEPETHEM KOHIE (DIOTAI[MHOHHOTO YCTPOHCTBA MOXKHO H3BJICKATh
YACTHUIBI BEICOKOCOPTHOH PyAbl, COACPKALIME LICHHBIH MIHCPAJ, TOTAAa KaK B KOHIEC ()IOTAIIHOHHOTO yCTPOHCTBA
MOKHO H3BJICKAaTh KAaK MOKHO OOJbINEE KOJTHYCSCTBO YACTHUI[ PYIBI, COACPKAIMHX NAKE HEOOIBIIOE KOJIHICCTBO
neHHOTO MuHEpana. COPTHOCTh BEPXHETO MPOAYKTA YBEIMIHBACTCA 0NaroJaps NCIOIb30BAHUIO THHAH BTOPHIHOM
(¢oTanHME, TOTAA KAK JIWHHUA TCPBHYHOHN (hroTarmmu B OCOOCHHOCTH obccmeumBacT 3(P(eKTHBHOS MOTHOC
HU3BJICUCHUC YACTHUL[ PyAbI, COACPIKAIIUX I.[GHHI)I?I MHHCPAT. (Dnoraunonnoe yCTpOﬁCTBO IMO3BOJLICT ITOBBICHTH
COPTHOCTh 0€3 HCIOJB30BAHHS BBICOKOJSHCPICTHYCCKOW MEPEKAYKH, YTO OOCCICYHBACT 3HAYHTCIHHBIC
MPEHMYIIECTBA N0 CPABHEHHIO C COBPEMEHHBIM YPOBHEM TEXHHKH.

[IpeanoxeHHble (MIOTAIMOHHOE YCTPOHCTBO, €ro NpHUMEHEHWE, (MIOTAIMOHHAS YCTAaHOBKA H CIIOCOO
(proTamum 00ECICYNBAIOT TEXHMUCCKUI PE3yJIbTAT, MO3BOJIIOMMH YHHBCPCAIBHO H3BJICKATh YACTHIBI PA3IHYHOTO
pasmepa, a Taxke 3(QQEKTHBHO H3BICKATh YACTHUIBI PYJbI, COACpPXKAIIHE IICHHBIH MHHEPAJ, W3 HH3KOCOPTHOTO
PYAHOIO CBHIPbA C OTHOCHTCIBHO HHU3KHM HAYaJIbHBIM KOJHYCCTBOM LIECHHOIO MHHCPAIA. HpeI/IMyHICCTBa,
obecrieynBacMble KOHCTPYKIHUCH JTHHUH (DIOTALMH, MO3BOJIIOT TOYHO PETYJIHPOBATh NMAPAMETPHI KOHCTPYKLUH
JIHHHHA (I)J'IOTaIII/II/I, B COOTBCTCTBHH C 3aJAHHBIM LICHHBIM MaTCPHATIOM Ha K.':DKZ[Oﬁ YCTAaHOBKC.

ITyrem 0OpaGOTKH IyJBIBI, B COOTBETCTBUH C HACTOSIIHM H300PCTCHHEM, KaK OIPEACICHO B 3TOM
OIMMCAHUH, U3BJICUCHUC ICHHOTO MATCPpHAJIa, COACPKALICTO YaCTHIIBI, MOXKCT OBITH YBCIIHYICHO. HauamsHas CTCIICHD
U3BICUCHHS MaTepuaia MOXKCT OBITh HIDKC, HO Marepuan (T.e. MyJbIa) TakKe, TaKUM O0O0pas3oM, JETKO
MOATOTABIUBACTCS JUI MOCIEAYIOMEH 00paboTKH, KOTOPas MOKET BKIIOUYATh, HAPUMEP, MOBTOPHOE H3MCEIIBUCHHE
H/HMJIH OUHUCTKY .

Opranuzanust JuHUH (aotammu TakuM o0pa3oM, 4TOOBI IO MEHBINCH Mepe HEKOTOphle HIH BCE
(pIOTALHOHHBIC KAMEPHI (TO ¢CTh AHHINA (DIOTAIMOHHBIX KAMCP) HAXOIHIHCH HA OJHOM YPOBHC, YBCIHYHBACT
CKOPOCTh CTPOHTEIBCTBA, YIPOMIACT IIAHUPOBAHHUE M CTPOUTCIBECTBO M, TAKHM 00Pa3OM, CHIDKACT 3aTPaTrhl. JTa
TaK HA3BIBACMAA YHHIUIAHAPHOCTH (I)JIOT&I.[I/IOHHI)IX KaMCp HuIHr JIHHHI (I)J'IOTaI.[I/II/I MOXCET OaTh NPCHMYINCCTBA
Osrarogaps COKpaICHAI0 HHBCCTUIMOHHBIX 3aTPAT, MOCKOIbKY U1 CTPOHTENIBCTBA YCTAHOBKH TPEOYETCS MCHBIIC
3eMJITHBIX PabOT W MEHBIIE MECTa. JTO MOXKET OBITh OCOOCHHO BBITOJHO, KOTJA pazMep (NIOTAHOHHOH KaMepbl
YBCIUYIUBACTCA. OTO OIATH-TAKH MOJKET OBITh SKCIATCIIBHO C TOUKH SpCHHUA ONTUMHU3ALIHUA NMPOU3BOAUTCIBHOCTH
nponecca nmpu OJHOBPEMCHHOM CHIKCHUH KAITUTAJBHBIX 3aTPAT HA HHBCCTHIINH. B CJIydac, Kkoraa (I)JIOTaHI/IOHHBIe
KaMephl PaCIOJIO’KEHbl YHUIUIAHAPHBIM 00pa3oM, NMOTOK MyJbIbI W3 (DIOTAIMOHHOW KAMEpPHl B CICAYIOMIYIO
(PTOTANHOHHYH) KAMCPY MOKET OBITh AOCTHTHYT MYTCM NCPCKAYKH, HANPHMEP, C MOMOINBE) HACOCOB C HHU3KHM
HAIIOPOM.

B cooTBeTcTBHH C HEKOTOPHIMH BAPHAHTAMH BBITIOTHCHHS H300pPCTCHHSA, THHUH (DIIOTAIHA TAKXKE MOTYT
OBITH PACTIONOXKCHBI CTYNCHYATO, TAK YTO MO MCHBIICH MEPE HCKOTOPHIC W3 (DIOTALMOHHBIX Kamep (T.C. JTHHUINA
(pTOTAITHOHHBIX KaMep) THOO B JIMHHUM NEPBHYHOH (proTanuu, THO0 B THHHM BTOPUYHOH (DIOTAIMH PACIOI0KEHBI
HA Pa3HBIX YPOBHAX: HANIPHMEP, JHO IIEPBOH KaMEphbl MEPBHUHON (DTOTAMH JHHUH INEPBHIHONW (DIOTALIHH MOKET
OBITH pACIONIOKEHO BBIMIC JHA CICAYIOMEH 3a HEH mNocnexyromeld KaMephl NEpBHYHONW (ruoTamuu (Kamepsl
MEepBUYHOH TIpyOOH WM KOHTPOJBHOH (hoTauuu) W/WIM BBINC JHA IEPBOH KaMephl BTOPUYHOH (uroTaiuu, B
KOTOPYIO HampaBJCH BEPXHUH MPOXYKT W3 NEpBOH Kamepsl mepBuuHOH (aotamuu. Takum oOpa3oMm, ypOBCHb
MIOBEPXHOCTH IMyJIBITBI IO MECHBIICH MEPe HEKOTOPBIX U3 (DIOTALMOHHBIX KAMEP, CICAYIOIHUX 3a IEPBBIMH KaMepaMHu
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NepBUYHOH (pIOTaLMH, PACTIONIOKEH HIOKE, CO3/1aBast, TEM CAMBIM, CTYIICHBKY MEKAY JFOOBIMH JBYMsI CJICTy FOLIIUMH
(pTOTALIHOHHBIMH KaMEpPaMH, HEMOCPEACTBCHHO IPOTOYHO COCAMHCHHBIMH JApyr ¢ ApyroM. Co3maHHAs TakuM
00pa3zoM CTyNEHbKA IMO3BOJIIET JOCTHYD THAPOCTATHUECCKOTO HANOPa MMM MEPEnana THAPOCTATHYCCKOTO JAaBJICHUA
(THOPaBIMYECKOTO TPAJHCHTA) MEKAY ABYMS CICAYIOIUMH (DIOTAMOHHBIMU KAMEPAaMU, B Pe3yIbTaTe Yero MOTOK
IyJbIIBI M3 OJHOH KaMepsl B JPYIYI0O MOXET OBITh peanm3oBaH Onarozaps CHIC TDKECTH 0e3 Kakux-1ubo
OTACIBHBIX HACOCOB. HamopHsIi IpagieHT MPHHYAUTCIPHO HANPABIIACT MOTOK ITyJIBIIBI K BBITYCKHOMY OTBEPCTHIO
JUI1 XBOCTOB MM K BBIIYCKHBIM OTBEPCTHAM JHHHH ()IOTanuu. OTO MOKET YMEHBIIMTH HEOOXOIMMOCTh B
JOMOJTHATEIbHON nepekayuke. Kpome Toro, TpeGOBaHUS K MOIIHOCTH NEPEKAYKH MOTYT OBITh CHH)KCHBI, IOCKOJIBKY
MOTOK MAaTEpHaJia HANPABJICH BHHU3 MO HAMMPABJICHHUIO ACHCTBHS CHJIbI TSHKCCTH H3-3a IEPENafa YPOBHS MOBEPXHOCTH
MyJIbIBL JTO MOXKET OBITh MPUMEHCHO JAXC K BAPHAHTAM BBINIOJTHCHHUS, B KOTOPBIX YPOBHH MOBEPXHOCTH Iy JIBITBI
coceHUX (PIOTANMOHHBIX KaMEP B JIHHHU (DIOTANWH HAXOIATCI HA OZHOM ypoBHE. CHIDKCHHE MOTPEOHOCTH B
SHEPTOCMKOH TNEepeKayke NPHBOIUT K 3KOHOMHHU SHEPTOMOTPEONICHHA, a TAaKKEe K YHPOUICHUIO BBITOJHCHHA
nporiecca (pIoTauuH U K YMEHBIICHHIO MOTPEOHOCTH B MPOCTPAHCTBE IS CTPOUTEIILCTBA.

[Mox HampaBieHWEM YKAa3aHHOTO TO MEHBIICH MEpEe OJHOTO IEPBOTO IIEPBHYHOTO BEPXHETO MPOAYKTA
HETIOCPEACTBCHHO 0 MCHBINCH Mepe B OHY CTAMWI0 TEPBOI BTOPHUYHOHN (hroTammyl Ui H3BJICUCHHS IIEPBOTO
KOHICHTPATa MOAPA3yMEBAcTCA, YTO MEKAy CTaaueH mepBHYHOH (uioTammm W cTaguel BTOpHYHOH (roTamun
MPOTIECC HE BKIIFOYACT CTAHIO H3MEIBUCHMA. YCTPAHAA CTAAUIO H3METBYCHUS, THAPOCTATHUCCKHI HATIOP MOTOKA
My JIBITBI MEKY JTFOOBIMH JABY M CIICAYIOIIUMHE CTAAMAMH HE TEPACTCS, ITPH 3TOM JJI1 YIIPABICHHUS MOTOKOM Ty JIBITBI
MO’KET HCIOJB30BATHCS TOIBKO CHIA TsDKECTH. TakuMm 00pa3oM, NepBbIH NEPBHYHBIN BEPXHHH IMPOAYKT MOMKET
OBITH OTACNICH OT MOCICAYIONIECIO NEPBHYHOTO BEPXHETO MPOAYKTa 00Jee HHU3KOTO KauecTa. [lepBbIii mepBUYHBIH
BEPXHHH NPOJYKT MOXKET OBITh NOJBEPTHYT (PIOTAIMH OTACIPHO OT MOCICAYIOIETO ICPBHYHOTO BEPXHETO
MPOYKTA, YTO YBEIMIHBACT H3BJICUCHUC YACTHUI PY/IbI, COACPKAINMX LICHHBIH MHHEPAIL.

ITo cytu, (otanms HampaBJIeHa HA H3BJICUCHHE KOHIICHTPATA M3 YACTHIl PYJbl, COACPKALIMX LECHHBIH
MuHepal 1104 KOHIEHTPATOM B HACTOAIIEM AOKYMEHTE MOAPA3yMEBACTCA YaCTh ITyJIbIBI, H3BJICUCHHAS B BEPXHEM
NMPOAYKTE MJIM B HIDKHEM NPOAYKTE, BBIBEACHHAsA M3 ()IOoTaMOHHON Kamepbl. [lox LEHHBIM MHHEpANOM
noApasyMeBacTcs 000 MHHEPaAt, META/LT HIH APYTOH MaTepHaI, HMCIOIUH KOMMEPUECCKYHO LCHHOCTD.

@noTanus BKIIOYACT SBJICHHA, CBA3AHHBIC C OTHOCHTCIBHOM IIJIABY4ECTBIO OOBEKTOB. TEpMHUH
«(pnotaums» BKIOUAET Bce CcmocoObl (uotarmu. Prnotamus MoxeT OBITh, HampHMEp, NEHHOH (uoTarmei,
(pmotanueii pactBopeHHBIM BO3ayxoM (DAF) mwim (rotaumedt mHAyuHpoBaHHBIM Ta3oM. IleHHas (uotamms - 310
MPOLIECC OTACICHUS THAPO(POOHBIX MATCPHATIOB OT THAPO(PHUIBHBIX MATCPHAIOB MyTeM T00ABICHHS B MPOIIECC ra3a,
HANpPHMEp, BO3AyXa HIH a30Ta WK 000 apyroi moaxomsmeii cpeasl. [IeHHas (uioTanust MOXKET OCYIIECTBIIATHCS
HA OCHOBC CCTCCTBECHHBIX THAPO(PUIBHBIX / THAPO(OOHBIX PA3TUYHA HIH HAa OCHOBE THAPOPHIBHBIX /
ruApo(pOoOHBIX pa3Tuynii, BOSHUKAONINX MPH T00ABICHUH MOBEPXHOCTHO-AKTHBHOTO BEHICCTBA MM XHMHYCCKOTO
cobmparemt. 'a3 MOXxeT OBITH TOOABJICH K CBHIPHIO, MOAJICKAIEMY (uToTauuy (IyJIbIE HJIH Iy JIbIBI), HECKOJIBKUMH
PA3THIHBIME CIIOCOOAMH.

IMox (pmOTAUHOHHBIM YCTPOWCTBOM B HACTOAIICM JOKYMCHTC MOIPAa3yMEBACTCA COOpKA, COAcp Kamas
HECKOJIBKO, T10 MEHBIICH Mepe 1Ba (pIIOTAHOHHBIX OJI0KA MM ABE (JJIOTAHOHHBIC KaMEPBI, KOTOPBIC PACTIOI0KEHBI
B IPOTOYHOM COCAMHCHHH JIPYT C APYIOM A OOccCHeHCHHs MO0 T'PaBHTANHOHHOTO, JIMOO NEPEKaYnBACMOTO
MOTOKA TMYJBOBI MOKAY (PIOTAHOHHBIMH KaMcepamu, ¢ (OPMHPOBAHHCM JTHHHH (DIOTAOWH. Y CTPOHCTBO
MPETHA3ZHAYCHO U1 00pPadOTKH YACTUII MHHCPATPHOH PyJbI, B3BCUIICHHBIX B IyJbIe, IMyTeM (uotammu. Takum
00pazoM, IIEHHBIC METAIUIOCOJCPIKAIINE YACTHIBI PYJbl H3BICKAFOTCS W3 YACTHI[ PYAbl, B3BCIICHHBIX B ITyJIBIIC.
[lymema momaeTcs uepe3 BIYCKHOE OTBEPCTHE B INEPBYH0 (DIOTAUMOHHYI KamMepy JHHHH (IIOTAIMH JUIA
WHUIMAPOBAHUA mpomecca (rotanmn. DIOTAIHOHHOS YCTPOHWCTBO MOXKET OBITh YACTBIO 0oJice KPYIMHOM
(pTOTAaLIMOHHON YCTAHOBKH, COJACpXKAINCH OMHO HIH HECKONbKO (hruoTanmmoHHBIX ycrpoiicts. [lostomy paxg
PA3IHYHBIX YCTPOHCTB WM CTAOUi NPCABAPUTCIPHON M TMOCHCAYIOMCH OOpabOTKH MOTYT HAXOOUTHCA B
(D)YHKI[MOHATBHOM COCIHHCHUH C KOMIOHEHTAMH (DJIOTAIHOHHONW YCTAHOBKH, KaK H3BECTHO CIICIMAIUCTY B JAHHOH

00JaCTH TEXHHKH.
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IMox yrHMEH (PrOTAIMH B HACTOAIICM JOKYMCHTE ITOAPA3yMEBACTCA 4acTh (DIOTALMOHHOTO YCTPOKHCTBA, B
KOTOPOM HECKOJBKO (DIOTAIMOHHBIX KaMep PACHONOMKEHO B IMPOTOYHOM COCTHHCHHH APYT C APYTOM, TaK YTO
HIDKHUH TPOIYKT KKIOH MpeapiayIei (PIOTAlMOHHON KaMEPBI HATIPABJIACTCS B CACAYIOIIYIO HIH MOCIICIYOMIY 0
()TOTAaLMOHHYI0 KaMepy B BHAC BIYCKHOTO IOTOKA, BILIOTH A0 NOCHCAHEH (IOTAaUMOHHON Kamepsl JIHHHH
(poTanym, U3 KOTOPOH HIDKHHUH MPOAYKT HANPABIIECTCS U3 THHUU B BHJC IIOTOKA XBOCTOB HJIH OTXOAAIIETO MOTOKA.
B cBa3u co ciocob6oM (proTaumy, BHIIOTHCHHOM B COOTBETCTBHHU C HACTOAIIMM H300peTCHHEM, HOX (hrotauuei
37eCh MOAPA3yMEBACTCs BECh Mpoliece (MIOTAIMH, IPOHCXOIAMIMIL HA THHUH (DIOTALUH.

®oTanHOHHBIC KaMEPHI BO (DIOTALHMOHHOM YCTPOHCTBE MPOTOYHO COSAMHEHBI APYT C Apyrom. [IpoTouHoe
COCAMHCHHC MOXKET OBITh JOCTHTHYTO C IOMOINBE) TPYOONMPOBOJOB, TAKHX KAK TPYOBI WIH TPYOKH, Pa3IHIHON
JUTHHBI, TIPHYUCM ITHHA TPYOOMPOBOAA 3aBHCHT OT 00IICH (PH3HICCKOI KOHCTPYKIHH (DIIOTAHOHHOTO YCTPOHWCTBA.

B xauectBe anbTepHATHBBI, (DIOTALMOHHBIC KAMEPBI MOTYT OBITH PACIONOKECHBI B HEMOCPEIACTBCHHOM
COCOUHCHHUHA Apyr C Opyrom. HOI[ HCTIOCPCACTBCHHBIM COCOAUHCHUCM KAMCP B HACTOAICM OOKYMCHTC
MOAPA3yMEBacTCS PACIIOJIOKCHUE, MPH KOTOPOM HAPYXKHBIC CTCHKH TOOBIX ABYX CICAYIONIHX (DIOTAIMOHHBIX
KaMep COCAMHCHBI IPYT C APYTOM, TAK YTO BBIMYCKHOC OTBEPCTHC IEPBOH (IOTAMWOHHOH KAMEPBI MOKET OBITH
COCOIMHCHO C BIYCKHBIM OTBCPCTHCM CICAYIOMICH (DIOTAHOHHOW KamMephl 0¢3 KAKOTO-THOO OTIACTBHOTO
TpyOompoBoaa. HemocpeacTBEHHBIH KOHTAKT YMEHBINACT HEOOXOAUMOCTD B HCTIOJB30BAHUY TPYOOMPOBOAA MEKIY
JBYMS COCCTHUMH (DIOTAIMOHHBIME KaMepaMu. TakuM 00pa3zoM, 3TO YMEHBIIACT NOTPEOHOCTh B KOMIIOHCHTAX ITPH
CTPOHTEICTBE JIMHAH (DIIOTALWH, YCKOPSIA MPOLIECC CTPOUTEIBCTBA. KpoMe TOro, 3T0 MOXKET CHH3HTH 00pa30BaHHe
OTJIOKCHUH W YIPOCTHTH OOCIYKUBAHUC THHUH (DIOTAIHH.

[IpoTouHOEC COCAWHCHHUE MCKIY (DIOTALHOHHBEIMH KaMepaMd H (DIOTAHOHHBIMH OJOKAMH MOKCST OBITH
HCMMOCPEACTBCHHBIM, TO €CTh ABC (I)J'IOTaI.[I/IOHHI)Ie KaMCpBI (anHa;[nemamne K OI[HOI>'I HWIH PA3HBIM JTHHHAM
(motarrmm) MOTYT OBITh HENMOCPEACTBCHHO CMEKHBIMH JApPYr C JApyroM. B kauecTBe anbTEpHATHBBL, JBC
(pTOTAIIHOHHBIC KAMEPBI MOTYT OBITh PACTIOJIOKEHBI HA HEKOTOPOM PACCTOSHUY APYT OT APYTa U COCAUHCHBI Yepe3
TpyOy, KaHAJI WM APYTHE CPEICTBA, U3BCCTHBIC B JAaHHON oOsacTé TexHUKU. [IPpOTOYHOE COCAMHEHHE MEXKTY
(pIIOTANMIOHHBIMA KaMEPAMH MOJKET COACPKATh PA3THYHBIC MEXAHH3MBI PETYIHPOBAHUAL.

ITox «cocemueit», «CMEXHOW» WIH IPHICTAOLEH» (UIOTAMOHHONH KaMEpOH B HACTOAINEM JOKYMCHTE
moApa3yMeBacTcs (PIOTanHOHHAS Kamepa, KOTOpas CIeAYeT Cpady HIH mociae 000 OJHOH (DIOTalHMOHHON
KaMepsbl, JIM00 HIDKE IO MOTOKY, JIHOO BBILIE IO HOTOKY, JTHOO B JIHHHM HEPBHYHOH ()IOTALMH, B JIMHUH BTOPHIHON
(motanuu, MO0 B3aMMOCBS3b MEXIAY (PIOTALMOHHONW KaMepod JIMHUM NEPBHYHOH (uioTaruu u (IOTALMOHHOMH
KaMepod B JTHHUH BTOPHYHOW (PIOTALHH, B KOTOPYEO HANPABJICH BEPXHHI MPOIYKT U3 (PIOTALHOHHOH KamMepsl
JWHUH TEPBUYHOH (DIIOTAIHH.

IMox (notarmuoHHOW KaMepo# B HACTOSAINEM JOKYMECHTE MOAPA3yMEBAcTCA Ppe3epByap WIH COCYH, B
KOTOPOM BBITIOJIHACTCA cTamus mpouecca (otarmu. droTannoHHAs kamepa OOBIMHO HMEET NHJIHHAPHUCCKYIO
(dopmy, mpuieM (popma ompeneIIeTCs HAPYKHOH CTCHKOH WIIH HAPYKHBIMH CTCHKaMH. (DIOTANHOHHBIC KaMEphI
OOBIYHO HMCIOT KPYIJIOE IIOTIEPEYHOE ceucHuWe. Kak W3BECTHO CHCHHANMCTY B JAHHOW OONACTH TEXHUKH,
(pToTaMOHHBIE KaMEphl TAaKKE MOIYT HWMETh MHOTOYTOJIbHOE, HAmpHMEp MpPSIMOYTOJbHOE, KBAaJPaTHOE,
TPEYTOJbHOE, MICCTHYTONbHOE HIIM IATHYTOJBHOE WM HHOC PAJHATbHO-CHMMETPHYHOE ceueHme. KourmuecTso
(PTOTALHOHHBIX KAMCP MOKCT BAPBHPOBATHCSA B 3aBHCHMOCTH OT KOHKPCTHOH CXeMBI (DIOTALHH /WM ONCPALIHH
1 00paboOTKH OMPEACIACHHOTO THIIA W/HIM COpTa Pyasl. B cBa3m co cmocoOoM (pIoTanwu, BHIIOTHCHHBIM B
COOTBETCTBUH C HACTOSIIMM H300pETECHHEM, MOA cTagueH (hoTaruu B HACTOSIIEM JOKYMEHTE MOAPAa3yMEBacTCA
mporecc (hIoTanuy, MPOUCXOIAIIHN B OXHOH (DIOTALHOHHONW KaMepe.

@noTanuoHHAsA KamMepa MOKET NPEACTaBIATh COOOH Kamepy NMEHHOH (pIoTamum, TaKyK Kak Kamepa ¢
MCXaHWYECCKUM IIEPEMCINMBAHHEM MM pPE3CpPBYapHas KaMepa, Kamepa KOJOHHOH (motanmm, (roromammua
JxefiMcoHa win cIBOCHHAA (ProTanmmoHHAA KaMepa. B CIBOCHHOW (hIOTAaMOHHON KaMepe Kamepa COACPIKHT IO
MCHbLICH Mepe [Ba OTACIBHBIX pPE3epByapa, - MEPBBIH pe3epBYap BHICOKOTO JABICHHA C MEXAHHYCCKHM
MEPEMEIINBAHUEM C HMIICJUICPOM M BIYCKHBIM OTBEPCTHEM AT (UIOTALIMOHHOTO Tasza, M BTOPOH pe3epByap C

BBIITYCKHBIM OTBCPCTHEM JJIA XBOCTOB U BBIITY CKHBIM OTBEPCTHUEM JJIA ICHBI BEPXHETO MPOAYKTA, BBITIOJIHCHHBIHN C
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BO3MOKHOCTBIO IOJyYCHHS IEPEMEIIAHHOM My IbITBI H3 NMIEPBOTO pe3epByapa. ProTammuoHHAs KaMepa TakKe MOKET
IPEICTABIATE COO0H (HIOTAMOHHYIO KAMEPY C TICCBIO0KIKCHHBIM CIIOEM (Takyio kak kamepa HydroFloat™), B
KOTOpOH Iy3BIPbKH BO3AyXa HIH JpPYroro (IOTalMOHHOTO TIa3a, KOTOPBIE PACCCHBAIOTCA CHCTEMOH
TICEBAOOKIDKCHUS, IPOCAUUBAIOTCS YEPe3 30HY 3aTPYAHCHHOTO CXBATHIBAHUS U MPUKPEIULIOTCA K IHAPO(GoOHOMY
KOMIIOHCHTY, H3MCHAA €r0 IUIOTHOCT, M Jejas €ro JOCTaTOYHO IUIaByYHM, 4TOOBI IUIaBaTh H OBITh
BOCCTAHOBJICHHBIM. B IICEBIOOIKCHHOM CJIO€ BO (DIOTALMOHHONW KaMmepe OCEBOE CMEIICHHE He Tpedyercs.
®noTarMOHHAI KaMepa TaKkKe MOXET OTHOCHTBCS K THILy, TAE MeXaHuueckasd (uoTalHoHHAd kamepa (TO ecTh
(proTaMOHHAA KaMepa, COACPKAIIAs MEXAHMYCCKYK0 MEIIANKY WIH HMICUICp) COACPKUT TEHEPaTop
MHKpPOIY3bIPHKOB JJ1s1 TCHCPUPOBAHH MHKPOIY3bIPHKOB B ITyJIBIIC BHYTPH (DIOTAIMOHHON KaMepbl. PactpenencHue
MHKpPOIY3bIPPKOB II0 pa3MepaM MCHbBINE, YeM Yy OOBIMHBIX MY3bIPHKOB (DIOTAMOHHOTO Tra3a, BBOAWUMBIX
HMIICIUICPOM YU APYTO# CHCTEMOH MOJA4H Ta3a, KOTOpble OOBIMHO MOMAJAOT B AMAma3oH pazmepoB 0,8-2 mwm.
Junana3oH pa3MepoB MUKPOIY3bIPhKOB MOXKET COCTABJATh 1 MKM - 1,2 MM. MUKPOMY3bIpbKH MOTYT BBOJMTBCS
TCHEPAaTOPOM MHKPONY3BIPHKOB, COACP)KAIMM CHCTEMY PCHOHUPKYJSINHU TYJIbIBI MM CHCTEMY IIPSIMOTO
Pa3OpPBI3THBAHMAL

@oTanHoOHHAS KaMepa TaKKe MOXKET NPEACTAaBIATh COOOH TEpENMBHYIO (DIOTALMOHHYIO KaMepy,
padOTAIIYI0 C MOCTOSHHBIM BEPXHHM IPOXYKTOM IyIbIbl. B mnepemmBHONW (PIOTADMOHHONW KaMepe MyJbIly
00pabaThIBAIOT TyTEM BBEACHHS Iy3BIPHKOB (DIOTAMOHHOTO Ta3a B MyJbIy H CO3JAHHS HEMPEPHIBHOTO
BOCXO/AIICTO NMOTOKA IyJIBITEI B BEPTHKAIBHOM HAIIPABJICHHM NEPBOif (uroTanmoHHOH Kamepsl. [1o MeHbImeH Mepe
YaCTh YACTHII PYIbI, COAEPKAIICH IICHHBIH METaJII, MPUIIKIACT K Iy3bIPhKaM ra3a U MOJHUMACTCS BBEPX Omaroaaps
IIABYYECTH, IO MEHBINCH MEpE YacTh YACTHI{ Pybl, COACPIKAINCH NEHHBIH METALT, MPHIINIIACT K My3bIPbKaM ra3a u
TIOJHUMAETCSA BBEPX IPH HEMPEPHIBHOM BOCXO/INECM IOTOKE IYJIBIBL, H MO MEHBLICH MEPE YacTh YACTHUI[ PYHbIL,
coJcprkameii NEHHBIH METAUl, MOJHUMACTCS BBEPX IPH HETPEPHIBHOM BOCXOIAIIEM IOTOKE IMyJIbIbl. YacTHIbI
PYAbI, COACPIKAIICH IICHHBIC METAJUIBI, H3BJICKAIOTCA MyTEM CO3JAHUS HEMPEPHIBHOTO BOCXOSIICTO MOTOKA ITYJIBITBI
W3 N0 MCHBLICH Mepe OMHON MEPETUBHOM (IOTAMOHHON KaMEpPhl B BHIC BEPXHETO MPOAYKTA IyJIbIbL. [10CKOIBKY
MepeIMBHAA KaMepa paboTacT MpakTHYECKH O3 TIyOWHBI IIEHBI MJIH CNOS NMEHBI, (PAKTHYECKH HA TOBEPXHOCTH
MyJIbIBIL, B BEpXHEH yacTH (PIOTALMOHHOM KaMephl HE oOpasyeTcs HEHHas 30HA. IleHa B kamepe MOKET OBITH
NPEPBIBHCTOMH. Pe3yabTaToM 3T0r0 SABISETCA TO, UTO 00Jiee NCHHBIC MUHEPATbHbIC YACTHIBI MOTYT OBITh BOBIICUCHBI
B IIOTOK KOHIICHTPATa u o0Inee U3BICUCHHE IEHHOTO MAaTepHaa MOXKET ObITh YBEIHUCHO.

Bce (morammonHble Kamephl (DIOTALMOHHOTO YCTPOHCTBA, BHINOJHCHHBIC B COOTBETICTBHH C
H300peTeHNEM, MOTYT OBITh OJHOTO THNA, TO €CTh (MIOTALMOHHBIC KAMEPBl B y371e TpyOoil (Quotammu,
(pTOTAaLIMOHHBIC KaMEphI B y3J¢ KOHTPOJBHOH (PIOTammu W KamMepsl BTOPUYHON (DIOTALWH JTHHUH BTOPHUYUHOM
(bIOTANHH MOTYT MPCACTABIATH COOOH (PIOTAIMOHHBIC KAMEPHI OTHOTO THIIA, TAK YTO (DIOTALMHOHHOE YCTPOHUCTBO
COJCP’KAT TOJBKO OJWH THI (DIOTAIMOHHBIX KaMep, Kak IIEPECUNCICHO BBINIC. B KadecTBE aJbTCPHATHUBHI,
HECKOJIBKO (DITOTAIMOHHBIX KaMep MOTYT OBITh OJHOTO THIIA, TOTAA KAaK APYTHE KAMEPHI MOTYT OBITH OJHOTO HITH
HECKOJIBKUX THUIOB, Tak 4YTO (MIOTAIMOHHOE YCTPOWCTBO COACPKHT [BA HIH OOJbINEE KOJIMUECTBO THIIOB
(pTOTAITHOHHBIX KaMep, KaK YKA3aHO BHIIIC.

B 3aBucumocTH OT cBOEro THIA, (UIOTAMOHHAS KaMepa MOYKET COACPKATh HMIIECIUICP I IEPEMEIIHBAHUS
MyJbIBL, 4TOOBI MOANCP)KHBATE €€ BO B3BEHICHHOM COCTOSHUH. 1107 HMIEIIEpoM B HACTOSINEM JOKYMCHTE
TOApa3syMeBacTCa JIEFOOOE IOIXOMIINEE CPEACTBO [ IICPEMCINMBAHUS MyJbIbI BO (MIOTALIHOHHOH Kamepe.
HWMmennep MOKET MPEACTABIATH CO00H MCXAHHYCCKYI0 MCIHANKY. MEXaHHUYCCKAasd MCINAIKA MOJKST COACPKATH
POTOP-CTATOP C ABUTAareiieM M IPHBOJHBIM BAJIOM, HMPUYEM KOHCTPYKIHSA POTOP-CTATOP PACIIONOKEHA B HIDKHEH
yacta (protanmoHHOW Kamepsl. Kamepa MOXKET HMETh BCIIOMOTATENbHBIC MMIICIUICPHI, PACHOJIOKCHHBIC BBIIIC B
BEPTHUKAJBHOM HANPABJICHHH KaMEphI, YTOObI OOCCIEUNTh AOCTATOYHO CHJIBHBIH M HEINPEPBIBHBIA BOCXOIIIH
MIOTOK ITyJIBITBL.

Ilox BepXHHM NPOAYKTOM B HACTOAINEM JOKYMCHTC IOAPA3yMEBAcTCA Ta YacTh IYJBIBL, KOTOpAs
coOmpaeTcs B NEPEITHBHON >keN00 (IOTAUHOHHOHN KaMepsl U, TAKHM 00pa3oM, MOKHAACT (PIOTALHMOHHYIO Kamepy.
BepxHuit MpoIyKT MOXKET COACPKATh NEHY, NCHY U IMyJbIy HIH, B HEKOTOPBIX CIy4YasX, TOJBKO WM IO OoibIcH
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YacTH MyJIbIy. B HEKOTOPHIX BAPHAHTAX BBIMOJHCHHUS BEPXHUH MPOAYKT MOXKET IPEACTABIATH COOO MOy HacMBbIi
MOTOK, COJACPKAIIMH YacTUIBI LICHHOTO MaTepHaja, COOpPAaHHBIC W3 IyJbIBL. B APYrHX BapHaHTaX BBIIOTHCHMA
BEPXHHUH NPOAYKT MOKET MNPEACTABIATH COOOH OTXOAAIUHA NMOTOK. JTO TOT Ciy4ail, Korga ()IOTalHOHHOE
YCTPOICTBO, (DIOTALMOHHAS YCTAHOBKA H/WIH CHOCOO HCIOIB3YIOTCA C 00paTHOH (proTamueii.

Iloxg HIWKHUM DPOAYKTOM B HACTOAINEM AOKYMCHTE HOAPA3yMEBAcTCA (PPaKkLHs HIM YacTh IIyJIBIIBL
KOTOpasd HE BCIUIHIBACT HA IIOBEPXHOCTH MYJBIBI B Ipolecce (motamuu. B HEKOTOPHIX BapHAHTAX BBHIIOJHCHHSA
HIDKHUH IPOAYKT MOXKET HPEACTABIATh cO00M OTXOMAMMI MOTOK, BBIXOAAINME U3 (DIOTALMOHHONH KaMepsl uepes
BBINYCKHOC OTBEPCTHE, KOTOPOE OOBIMHO PACIOJIOKCHO B HIOKHEH YaCTH (DIOTAMOHHOW KamMepsl. B KOHIE KOHIIOB,
HIDKHHH MPOXYKT W3 MOCNICIHECH (PIOTANHOHHOH KaMephl TUHHH (IoTauuy Wik (pIOTALHOHHOH YCTAHOBKH MOYKET
OCTaBJIITh BCC YCTPOWCTBO B BHAC MOTOKA XBOCTOB MM OKOHYATCIBHBIX OTXOJIOB (MIOTAMOHHOH yCTaHOBKH. B
HCKOTOPBIX BAPWAHTAX BBHIMOJHCHHS HIDKHHA TNPOAYKT MOXET MPEACTABIATh COOOHW MOJIyYacMbId IOTOK,
COJCPIKAIIMi ICHHBIC MHHCPAJbHBIC YACTHIBL. JTO TOT CAy4ail, koraa (pIOTAaIMIOHHOE YCTPOWCTBO, YCTAHOBKA
H/WTH CTI0CO0 HCTOJB3YHOTCA ¢ 00PaTHOH (hIOTALHCH.

IMox obGparHO¥ (proTamueii B HACTOAIMIEM AOKYMCHTC TMOAPA3yMEBACTCA MPOLECcC 0OpaTHOH (proTarmw,
OOBIYHO WCTONB3YCMBIN I8 H3BICUCHHUA Jkeic3a. B 3ToMm ciyuae mporecc (hIoTalliHd HAMPABICH HA COOp
HE3HAYMMOH YacTH MOTOKA IMyJIBITBI B BEPXHUH NMPOAYKT. Bepxuuii mpoxykT B mporecce oOpaTHOH (uoTauuy At
’Kene3a OOBIHO COEPKHUT CHIIMKATHI, TOT/IA KaK ICHHBIC HKEIIE30COACPKANINE MHHCPATBHbBIC YACTHIBI COOMPAIOTCS
B HIDKHCM mpoaykre. OOpaTHYH (IOTADHIO TAKKEC MOYKHO HCIIOJNB30BATH I MPOMBINIICHHBIX MOJC3HBIX
HCKOMAEMBIX, TO €CTh I'€OJOTHYCCKHX MHHEPATOB, JOOBIBAEMBIX M3-3a HX KOMMEpPYECKOHW HNEHHOCTH, KOTOPBIC HE
SIBIISIFOTCSI TOIUTHBOM, H HCTOYHHKOB METAIJIOB, TAKHX KaK OCHTOHHT, KDEMHE3EM, THIIC H TAJbK.

Ilox HampaBieHHEM BHH3 IO TOTOKY B HACTOAIIEM JOKYMEHTE MOAPA3yMEBAcTCS HANPABJICHHE,
MAPAUICIPHOC MOTOKY MyJIBIBI (MPAMOI MOTOK, OOO3HAYCHHBIN HA YCPTC)KAX CTPCIKAMH), a TOJ HAMPABICHHCM
BBEPX IO NMOTOKY B HACTOSIIEM JOKYMCHTC IOJPA3yMEBACTCS HANPABJICHHE, IMPOTHBOIOJIOKHOE MOTOKY ITyJIBITBI
WM HATIPABJICHHOE IIPOTHB HETO.

ITox KOHLEHTPATOM B HACTOSINEM JOKYMEHTE IOJPAa3yMEBAcTCs IUIABAIOINAS YACTh HIIH (DPAKIHS ITYJIBITHI
YACTHL PyABL coicpkameld IeHHbIH MuHepan. IlepBbiif KOHIGHTPAT MOKET COACP)KATh YACTHIBI PYJIbI,
COACpKAIlie OAMH ULCHHBIH MUHEPAJ, TOTAA KaK BTOPOH KOHLEHTPAT MOJKET COACPXKATh YACTHIBI PYHbI,
coJcprKaIue Apyroi ICHHBIH MHHEPAI. B kauecTBe ambTCpPHATUBBL, OTIIMUUTCIIBHBIC ONPEACICHHA NEPBBIH, BTOPOH
MOTYT OTHOCHTBCS K ABYM KOHLICHTPATaM YacTHI[ PyAbl, BKIIOYAOIIMM OJMH M TOT JKC LICHHBIH MHHEPAJI, HO ABa
YETKO PA3IMYAOIINXCS PACIPEACICHAS YACTHI TIO pa3Mepy.

ITox rpyGoii (roTamueii, y3moMm rpyooi (paoTammu TuHEH (HIOTALMH, CTATUCH TpyOoi (aoTaumu w/wim
Kamepamu TpyOo# (hroTaruu B HACTOSINEM AOKYMCHTC HMOHHMACTCS CTamus (paoTamum, KOTOpas HPOH3BOJHT
TPEABAPUTCIbHBIH KOHIEHTpAT. Lleqb COCTOMT B TOM, 4YTOOBI YIANIHTh MAaKCHMAJIbHOC KOJIHYECTBO LCHHOTO
MHHCpAJa ¢ MAKCHMAJTbHO BO3MOXKHBIM pa3sMepoM uactum. Jma rpyOoit (uotammm He TpeOyeTcs IOHOC
0CBOOOYKICHHE, TOJNBKO JOCTATOYHOE OCBOOOXKICHHE, UYTOOBI BBICBOOOAMTH JOCTATOYHO MOPOABI U3 LECHHOTO
MHHCpaNia, YTOOBI TOJYYHTh BBICOKOC M3BICUCHHC. OCHOBHOW LCABI0 CTagum TpyoOol (oTammu gBIACTCA
H3BJICYCHAEC KAK MO’KHO OOJBIICTO KOJWYCCTBA IICHHBIX MHHEPANOB C MCHBIIHM AKIOCHTOM HA KadeCTBO
MOJIy4aeMOTO KOHIICHTPATA.

[TpenBapuTebHBIN KOHIICHTPAT OOBIYHO MOJABEPTAIOT MOCICAYIOIIM CTATHAM NEPEUUCTHON (hroTamuu B
JUHUH TIEPESYHCTHOW TpyOOH (prmoTammum C IEIbI0 OYNCTKH OT HE)KEJIATEIBHBIX MHHEPAIOB, KOTOPBIC TaKXKe
MOMIAJA0T B IICHY, B IPOIECCE, H3BECTHOM KAK NEPEYHCTKA. [IPOAYKT mepedncTKH M3BECTCH KaK NMEPEUHCTHOMH
KOHICHTPAT WM KOHCYHBIH KOHICHTPAT.

I'pybas (pmoTamms HacTo COMPOBOKAACTCA KOHTPOJBHON (hroTanuei, KOTOpas NMPUMCEHACTCA K Oolice
rpyosiM xBocTaM. [lox KOHTpoNBHOH (roTanuelf MOHHMMAaeTCs KOHTPOJIBHBI y3el JTHHHH (DIOTalMu, CTagust
KOHTPOJIbHOH (pIoTammy W/WIH Kamepa KOHTPOJbHOH (hroTamum, LENbi0 KOTOPOH SABISIETCS H3BJICUCHHE KAKOTO-
OO0 LIEHHOTO MMHEPAJBHOTO MATEpHaia, KOTOPBIH HE OBLT M3BJCYCH BO BPEMA HA4aJIbHOW IpyOoH cramuu. ITO
MOJKET OBITh JOCTHTHYTO IIyTEM H3MCHCHHA YCJIOBUH (hroTanmuu, 4TroOBI CAENAaTh HX OOJee CTPOTHMH, ueM



NepBOHAYAIbHAA TPpyOas o0paboTKa, WM, B HEKOTOPHIX BAPUAHTAX BBHINOJHCHUS W300PCTCHHA, MyTEM BBCICHHSA
MHUKpOITY3bIPHKOB B IyJIbITy. KOHIEHTPAT W3 KOHTPOJIbHOM KaMEPBI HIIH CTaTHH MOXKET OBITh BO3BPAIICH B MMUTAHHE
y371a rpy6oii ¢uioTanuu 11 MOBTOPHOTO BCIUTBITHS MM HAIPABJICH B CTAJHIO MMOBTOPHOTO M3MEIIBUCHHS, 4 3aTEM B
JIHHUIO ICPSUUCTHOH rpy0oi (praoTammu.

IMox mnepeuncTHO# (noTaumeil, mepeuUCTHON JWHHEH y371a TpyOoil / KOHTPOJBHOW (paoTamum,
NEPEUHCTHOH / OYHMCTHOH CTaamel W/WIM NMEPEeUMCTHON KaMepod MOHHMaeTcsA cragusd (UIOTalyH, B KOTOPOH Leib
MCPEUUCTKH 3aKIFOUACTCS B MOJY4YCHHH MAKCHMATBbHO BO3MOKHOM COPTHOCTH KOHIICHTPATA.

IMox mpeaBapuTCIIbHON 00PadOTKOM W/WaH Creayromei 00paboTKON W/HIH MOCICAYIOMEH 00paboTKOM
MOAPA3yMEBAlOT, HAMPUMEP, H3MEIbUCHHE, HCTHPAHHE, PA3JCICHHC, MPOCCHBAHUC, KIACCH(DHKALUIO, Pa3iCiICHHUC
Ha (ppaKimy, 3a4HCTKY HJIH OUUCTKY, KOTOPBIC BCC SABILIIOTCS OOBIMHBIMH ITPOLIECCAMH, H3BECTHBIMH CIICIHAIICTY B
JaHHOW oOnactu TexHHkH. [lociexyromas oOpabOTKa MOXKET TAakKe BKIOUATh IO MCHBINCH MEpe OJHO W3
CJICAYOIICTO. MOCICAYIOIYI0 KaMepy BTOPHYHON (ProTamuy, KOTOpast MOKET NMPEACTABIITh COOOH TPaIUIIHOHHYIO
MICPEUNCTHYIO (DIOTANMOHHYIO KaMepy, KaMepy IOJHOTO H3BICUCHHS, Kamepy rpyOoi (uoTammy Wi Kamepy
KOHTPOJIbHOH (hrroTaruy.

[Tox ypoBHEM TOBEPXHOCTH IYJIBIBI B HACTOSINEM AOKYMEHTE MOAPA3yMEBACTCA BBICOTA NMOBEPXHOCTH
MyJIbIBI BHYTPH (DIOTAIMOHHOTO PE3EPBYapa, H3MEPEHHAT OT THA (IOTAIHOHHOH KaMEphl 10 TEPEIUBHOH KPOMKH
(proTartmoHHOH KaMepbl. DAaKTHYECKH BBICOTA ITyJIBIIBI PABHA BBICOTE NMEPEIMBHOM KPOMKH (DIIOTAIIHOHHOH KaMepBHl,
H3MCPCHHON OT JHA (PIOTAIMOHHON KAMEpPHI 0 MCPSTHBHOW KPOMKH (DIOTAMOHHON Kameprl. Hampumvep, mro0sie
JBe crueAyromue (proTanHOHHBIC KaMepBl MOTYT OBITH PACIONOKCHBI B JTHHUH (PIOTAaDWH CTYNCHYATHIM 00pas3oM,
TaK YTO YPOBCHb NOBEPXHOCTH IYyJbIBI TaKHX (DIOTAIMOHHBIX KAMEP OTIMYACTCS (T.€. YPOBEHb NMOBEPXHOCTH
MyJIbIBI MEPBOH M3 TAKHX (DIOTAHOHHBIX KAMEP BHIIIE, YE€M YPOBEHb NMOBEPXHOCTH IyJBIBI BTOPOH H3 TaKUX
(pTOTAIIHOHHBIX KaMep). JTO PA3IMYHC B YPOBHAX MOBEPXHOCTHU ITYJIBITBI OMPEC/HICTCS B HACTOSINEM JOKYMCHTE
KaK «CTYIICHBKA» MEXIY JEOOBIMH ABYMS CICAYIOIMMH (DIOTAIMOHHBIMH KamepaMu. CTyNEHbKA MM Pa3HOCTh
YPOBHEH MOBEPXHOCTH ITyJIBIIBI - 3TO PA3HHILA, MO3BOJLIFOINAS IIOTOKY ITyJIbIIBI IEPEMEIIATHCS MO ICHCTBUEM CHIIBI
TSOKCCTH WM CHJIbl TPABUTAIMH, CO3JaBas THAPOCTATHYCCKUH HANOP MEXAY JBYMsS IIOCIICIOBATCIbHBIMHU
(pTOTALTHOHHBIMH KAMEPAMH.

B o1HOM BapHaHTE BBIMOJTHCHUS (DIOTAHOHHOTO YCTPOHCTBA YKA3aHHAS 0 MCHBIICH MEPE OHA H3 Kamep
BTOPUYHOH (DIOTALWH JTHHUH BTOPUYHOH (DIOTALHH PACIOJIOKEHA B HEIIOCPEACTBEHHOM IPOTOYHOM COOOINCHUH C
NepBOi KaMepoi nepBHYHOHN IpyOoi (oTarmu, U3 KOTOPOIl OHA MOJKET ITOJIY4aTh NIEPBUYHBIN BEPXHHUH IPOIYKT.

[Tox HEMOCPEACTBCHHBIM MPOTOYHBIM COOOINCHHEM B HACTOAIIEM JOKYMCHTE MOAPA3yMEBAcTCS, HTO
THOOBIC IBE COCCIHHUE WIIH CMEKHBIC WIIH MPHMBIKAIOMIHE (DIOTALIHOHHBIC KAMEPhI COCIMHCHBI TAKHM 00pa3oM, uTo
OTCYTCTBYIOT KaKHC-THOO JOTIOJHHUTCIBHBIC TCXHOJOTHYCCKUE CTAJNH, TAKHEC KAK H3MEIbUYCHHUE, OCYIIECCTRILICMbIC
MCKAY THOOBIMH IBYMS (DIOTANMOHHBIMH KAMCPAaMH WM CTaxusaMu (UIOTalM{. JTO HE CIEAyeT NyTaTh C
TIPHUBEICHHBIM BBIIIC ONPEIACICHACM HEMTOCPEACTBCHHOTO COCTHHCHHS KAMEP, KaK OTIHCAHO BBIIIC.

B HCKOTOpHIX CAy4adx TPATUIMOHHOTO MPOIECCA TCHHONW (DIOTamuM BEPXHHUHA MPOAYKT MCPBOI
(pTOTAaTMOHHOH KaMephl MOXET OBITh NMEPBOHAYAILHO HATPABJICH B CTAJWIO IOBTOPHOTO H3MCEIBUCHHS HJIH B
JIPYTYIO CTAIHEO OCICAYEOMCH 00paboTKH, PSS YeM OH OYICT HATMPABICH B KAMCPY BTOPHYHOH (hroTaruu. 310
0COOCHHO THUIHYHO JUIS TPAJUIHOHHOTO ITpoIecca (ruoTamuy, BKIFOUAOINETO CTAAWI0 IPyOOH MM KOHTPOJIBHOMH
(proTanmm, 32 KOTOPOI CACAYCT CTAANA NCPCUHCTHOH (IoTarumy.

Bo (aoTanmoHHOM YCTPOHCTBE, YCTAHOBKC H CMOCO0C, KOTOPHIC BBIIOJHCHBI B COOTBCTCTBHH C
HACTOSIIAM H300PCTCHHEM, TAaKasd CTaaus MOCICAYIOMCH 00padoTKH MOKST OBITh HCKIIFOUCHA, PH 3TOM Kamepa
NEepBUYHOH TpyOoH (uoTanuu, W3 KOTOPOH NEPBHUHBIA BEPXHUI NMPOJYKT HANPABIACTCA B KAMEPHl BTOPHYHOH
(proTamum, W caMu 3TH KaMephbl BTOPUYHON (UIOTALMK MOTYT, TAKUM 0Opa30M, HAXOJHTHCA B HETIOCPEICTBEHHOM
MPOTOYHOM COOOIICHHH APYT C APYTOM. AHATOTHYHOC HETMOCPCACTBCHHOC MPOTOYHOC COOOIICHHEC MOKET OBITh
TAKOKE PEATH30BAHO MEKIY JEFOOBIMHU ABYMS APYTHMHU (PIOTAHOHHBIME KaMepaMH (DIOTAIHOHHOTO YCTPOHCTBA.

B oasoM BapHaHTE BBIOJTHECHUSA (DIOTAIMOHHOTO YCTPOHCTBA JTHHUS NEPBHYHOH (DIOTALMH COACPKUT IO
MCHbLICH Mepe 4eThIpe (DIOTanHOHHBIC KaMepbl, WiH OoT 3 g0 10 (¢uioTaumoHHBIX Kamep, W oT 4 mo 7



(pTOTALIHOHHBIX KaMep.

B oxHOM BapHaHTE BBINOJTHEHHS (UIOTALMOHHOTO YCTPOHCTBA y3e1 Ipy0oit (uroTanuu B IMHUH NCPBUYHON
(proTaIHU COACPIKUT IO MECHBIICH Mepe ABE (PIOTALMOHHbBIC KAMEPHI WU OT 2 A0 6 (PIOTALHOHHBIX KaMEp WU OT 2
J0 4 (pIOTALMOHHBIX KAMep.

B omHOM BapuaHTE BBHINOJHECHHUA (DIOTAIMOHHOIO YCTPOMCTBA Y3l KOHTPOJBHOH (DIOTALMH B JIMHUH
NEPBHYHOH (PIOTAIMU COACPKHT IO MEHBINEH Mepe ABe (PIOTAMOHHBIC KaMephl WIH OT 2 10 6 (DIOTALHOHHBIX
Kamep WiH 0T 2 10 4 (pIOTAIHOHHBIX KaMep.

Hanmame m0CTATOMHOTO KOJIHYCCTBA KAMCP ICPBHYHOHW (DoTamuH (Kamep MCPBHYHON (DroTammu y3ia
rpyOoOii W/HWaH KOHTPOJBHOH (hroTarum) MO3BOJSMECT MOJYUHTh BBICOKYK) COPTHOCTH [UIA YACTH KOHIICHTpAaTa M
OTHOBPEMCHHO OOCCIICHYHBATh BBICOKYI) CTCICHb H3BICUCHHUS TPeOyEMOro LECHHOTO MHHEpajda BO BCCH JHHHH
TePBUYHOH (poTanuy, HE JOMYCKAs, TEM CAMBIM, IOMAJAHUS KAKOTO-THOO ICHHOTO MHHEPAia B MOTOK XBOCTOB.
MaxkcumarbHO BO3MOXKHOE KOJIMUECTBO YACTHI PYAbI, COACP KAINNX LICHHBIH MHHEPAJ, MOKECT BCILIBIBATH, CBO,
TIPH 3TOM, K MHHAMYMY TPeOYEMYI0 SHEPTHIO IEPEKAUKH /1S JOCTHKCHUS 3TOH IICIIH.

B oxsoM BapmaHTe BBHINONTHCHHS (DIOTANHOHHOTO YCTPOHCTBA IHHUS BTOPHYHOH (DIOTAMH CONEPKHT IO
MEHbIICH Mepe Be (proTannoHHbIC Kamepsl, wim 0T 2 10 10 praoTanumoHHEIX KaMep, Wid OT 4 10 7 (prIoTanHOHHBIX
KaMep.

Jaske HEOOBIIOTO KOJIHYECTBA KaMep BTOPHUHOHM (DIOTaDMH MOXKET OBITh AOCTATOYHO U1 OYHCTKH
BEPXHETO TPOAYKTAa W3 KaMEp NMEPBHYHON (oTamuy IO Pa3syMHOTO YPOBHS, TO €CTh IOBBINICHHUS COACPKAHMSA
KOHICHTPATA, U3BJICYCHHOTO W3 JTHHUH NepBUIHOH (prnotanun. Himxwiii mpoaykt gaxke w3 HEOOIBIIOTO KOJIHUICCTBA
KaMep BTOPHYHOH (DIOTAaIMH WMECT AOCTATOYHO OONBIIONH 00BEM, TaK YTO OH MOXKCT OBITH OTIPABIICH HA
MOCTCAYIOINY 0 00padO0TKY B IMHHIO NICPBHYHOH (DIOTALMH I NATbHCHINCTO YBCIHICHHS H3BICUCHHUA.

B oxHOM BapmaHTE BBINOJHCHUS (DIOTAHOHHOTO YCTPONCTBA KOJIMYECTBO KaMEp BTOPHUHOW (hioTarmy,
PacIOJIO’KCHHBIX IOCNIEAOBATEIPHO B JHMHHM BTOPHYHOH (hroTalim, paBHO IJIM MCHBINE KOJIHYECTBA Kamep
NepBUYHOH (proTaIyy, MOCIe0BATEIbHO COCIUHCHHBIX B THHHU IICPBUYHOM (IOTaMY.

BepxHuit mpoaykT u3 KaMepsl WIH KaMep NMEPBUYHON (DIOTAaluM, MOCTYMAIOMMI B MEPBYIO KaMEpy WU
KaMephl BTIOPHYHOM (IOTALIMHU, MOKET HMETh 00JICE BBICOKOE KAYECTBO (TO €CTh 00JICE BBICOKYIO COPTHOCTB), YEM
BEPXHHH NPOAYKT M3 KaMep HEPBHYHOH (MIOTALMM, PACIHOJOKCHHBIX HIDKE IO NMOTOKY B JIMHHHM IEPBHYHOM
(proTanyy, MOCTYMAIOIUH B IOCICAYIONYI0 KaMepy HIM KaMepbl BTOPHYHOHW (DIOTAUMH JIMHUM BTOPHYHOMN
(uotanuu. TakuM 00pa3oM, OT MOCIHCAYIOMECH KaMephl WM KaMep BTOPHYHOH (DJIOTAlMU JIMHUH BTOPHYHOMH
(motanmu  MOKeT TOTpPeOOBAThCA Oombmmmii 00BbeM A d(P(pekTuBHON 00padoTkh mymembl. Kpome ToTO,
ype3MepHas 00pad0OTKa B MEPBOH KaMEpPe HIH KaMEpaX BTOPUYHOW (DIOTALIMH MOSKCT NMPHBECTH K VBCITHUCHHIO
TpeOOBaHMI K NMEpeKayke, UTO MPHBEACT K HEHKCJIATCIBHOMY YBCJIMUCHHIO NMOTPeOICHUS 3HEpruu. DPdekr ot
TAKOTO BAPUAHTA BBINOJHCHHUS 3AKIIOYACTCA B TOM, YTO HMPH MHHHUMANbHOH MEPEKadyKe IS HATHCTAHHS MOTOKOB
MyJIBITBI II0 MEHBIICH MEPE YacTh KOHIICHTPATa MOKET OBITh H3BJICUCHA C OUCHD BBICOKOH COPTHOCTBIO.

B oxHOM BapmaHTe BBITOTHCHHS (DIOTALHOHHOTO YCTPOHCTBA KaMepa BTOPHYHOH (proTanuy BBITIOJTHEHA C
BO3MOKHOCTBIO TOJTyUCHHS IICPBHYHOTO BEPXHETO MPOAYKTA w3 1-3 kamep mepBu4HOH rpy06oii pnotanmu nm u3 1-
2 xaMep mepBUIHO rpy0oit (proTarmm.

B eme oxHOM BapmaHTE BBINOJHCHHSA (DIOTAMOHHOTO YCTPOHCTBA KaMepa BTOPHYHOH (oTanuu
BBINTOJTHEHA C BO3MOKHOCTBEO MOJYUCHHS IIEPBUYHOTO BEPXHETO MPOAYKTA U3 HEe 00Jice YeM By X KaMep NEPBHYHOMN
rpy6oii (protarmm.

B eme oxHOM BapmaHTE BBINOJHCHHSA (DIOTAMOHHOTO YCTPOHCTBA KaMepa BTOPHYHOH (uoTanuu
BBINOJHEHA C BO3MOKHOCTBIO ITOJIYUCHHS TNEPBHYHOTO BEPXHETO IPOAYKTa H3 HE OOJiee YeM OJHOH KaMepsl
nepBUYHOH rpy0oi (paoTamum.

B eme omHOM BapHaHTE BBINMOJIHCHHA (UIOTALMOHHOTO YCTPOHCTBA YKa3aHHASA IOCICAYIOINAs Kamepa
BTOPHYHON (MIOTALIMHU BBITOJHEHA C BO3MOKHOCTBIO ITOJIYHCHHUS MEPBHYHOTO BEPXHETO NMPOJYKTA U3 IO MEHBINCH
Mepe ABYX KaMep NepBUYHON rpy0oit ¢uotanum.

Taxum 06pa3om, BEpXHHE IPOIYKTHI H3 PA3IHYHBIX KaMEP NEPBUYHON Tpy0oif (proTanuy He CMEIIUBAIOTCS
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B OUCHb BBICOKOH CTENICHHU. 3aTe€M KKABIM BEPXHHH MPOIYKT MOXKET OBITh 00pab0TaH HAMIYUIINM H3 BO3MOKHBIX
CImoco00B, YTOOBI 0OCCTICUNTD JOCTATOUYHYIO 00pabOTKY, MPHUCM I MOIYUYCHUSA KOHICHTPATAa BRICOKOTO KAa4eCTBA
TpeOyeTCs TOIBKO HEOOIBIIOE KOJHUECCTBO KaMep BTOPHYHOM (UIOoTaluy, ACHCTBYIOIMX B KAYECTBE KaMEp IOJIHOTO
H3BJICUYCHHUS.

B oqHOM BapHaHTE BBIIONHECHHA (MIOTAHOHHOTO YCTPOHCTBA HIDKHUH MPOAYKT M3 MOCTICAYIOIEH KaMephI
BTOPUYHOH (DIOTAIUH MOXKET MPOTEKAaTh OOPATHO B y3eJI IpyOoil (proTamuy THHHY NEPBUYHOH (proTanuu B TOUKE,
PAacIoJIOKCHHOH HIDKE IO MOTOKY OT KaMEphl IIEPBUYHON IpyOoil (hroTamuu, H3 KOTOPOH yKa3aHHAs MOCIE Aot
KaMepa BTOPHYHOH (pJIOTALHMH MPEIHAZHAYUCHA ITOJIyYaTh ICPBUYHBIN MCPEITUB.

B cme ogHOM BapHAHTC BBITIOTHCHUA (DIOTALMOHHOTO YCTPOMCTBA HIDKHHH MPOAYKT H3 IOCICIYFOIICH
KaMephl BTOPHYHOH (PIoTanuu MOKET MPOTEKaTh 00OPAaTHO B MOCICAYIOIIYIO KaMepy MEPBUYHOHN Ipy0oi uoTanmun
HIDKC N0 MOTOKY OT IEPBOH KaMmephl HEPBHUYHOH (puoTammy, W3 KOTOPOH YKazaHHAsd TNOCICAyIOMmas Kamepa
BTOPHYHON (MIOTAIMH MOYKET MOJIYYATh IICPBUYHBIN BEPXHUH MPOAYKT.

B eme ogHOM BapHaHTE BBITOJHEHHA HIDKHAH MPOXYKT W3 MOCICAYIOMEH KaMepsl BTOPHYHOH (roTanmn
MOKET OBITh OOBEAWHCH C BEPXHHM NPOAYKTOM M3 MCHBINCH Mepe OXHOH MOCIeAyRoImEeH Kamepsl NEpBHYHOMN
rpyOoii (pmoTamym HIKC TMO MOTOKY OT KaMephl NEpPBHYHON TIpyOoi (uotammm, W3 KOTOpoi yKa3aHHAS
TIOCIIEAYFOINAs KaMepa BTOPHYHON (pIOTAlMU MOYKET ITOJIyYaTh IIEPBHYHBIN BEPXHUH MMPOAYKT.

B omHOM BapmaHTE BBIMOMHEHHA (DIOTAIMOHHOTO YCTPOWCTBA JHWHHA BTOPHYHOW (hioTamum Tarke
COJCP)KAT JONONHUTCIPHYIO JIMHHIO BTOPHYHOHW (IoTamum, comepXamylo IO MCHBIICH Mepe OJHY
JOTIOJTHATEIbHYI0 KAMEpPy BTOPHUYHOH (DIOTALMH, BBIMOJHCHHYIO C BO3MOXKHOCTBIO IIOJIYYCHHSI IICPBHYHOTO
BEPXHETO MPOIYKTA U3 M0 MEHBIICH Mepe OTHON MOCICAYIOMEH KaMepsl epBUYHOH rpyOoi (oTanum.

B eme oxHOM BapHaHTE BBINOJHCHHUS (IOTALMOHHOTO YCTPOWCTBA HIDKHHH TNPOAYKT W3 YKA3aHHOH
MOCTIEAYIOIEH KaMephl BTOPHYHOH (DIOTaDMM MOXET IPOTEKaTh B JONMOJHHUTCIBHYIO KaMepy BTOPHYHOH
(proTanmu.

B eme oxHOM BapuaHTE BBHIMOJHECHHA (DIOTALMOHHOTO YCTPOICTBA IEpBas kKaMepa BTOPHUIHON (IoTamuu
BBINOJHEHA C BO3MOKHOCTBIO TTOJIyHUCHUS EPBHYHOTO BEPXHETO MPOAYKTAa W3 IMEPBOH kKaMephl NEpBHYHOM rpy0oi
(poTauyu, a JOMOJIHUTEIbHAA KAMEPa BTOPHYHON ()JIOTALMHU BBHIMOIHEHA C BO3MOKHOCTBIO IOy UCHHSA IICPBUYHOTO
BEPXHETO MPOJYKTA U3 IO MCHBIICH Mepe ABYX MOCeAYIONMX KaMep NEPBUYHOH rpyOoit ioTaimu.

JlonomHuTEenbHAs KaMepa BTOPHYHOHN (DIOTAH MOXET ACHCTBOBATH KaK KaMepa NOJTHOTO H3BJICUCHIU.
DAaKTHYCCKH, 3TOT THI YCTPOHCTBA MOXKET NPEIMTCTBOBATh MOMAJAHMIO YACTHI] PYABL, COACPKAINUX LCHHBIN
MHHEPaJI, B MOTOK XBOCTOB, TAKKE 00CCTICUNBAsL, TEM CAMbIM, XOPOIIEES H3BJICUCHHIE JKEIACMOTO KOHLICHTPATA.

[TyTem MCHOIB30BAHUS JOMOTHHATEIBHOW KAMEPhI BTOPUYHOH (PIOTALMH, MOXKHO OOCCIICUHTD H3BIICUCHHUC
BCETO JAOCTYIHOTO IICHHOTO MHHEPAJa W3 MOTOKA MYJbIBI JHHUH MEPBHYHOH (DIoTamyy B BEPXHHH MPOIYKT HITH
KOHIEHTpaT. [ToTeps yacTuI pyapl, COACPKAIHX IICHHBIH MHHEPAJ, MOYKET OBITh CBECHA K MUHUMYMY, UTO TaKKe
TOBHIMACT 3((PECKTHBHOCTh H3BICUCHHA ITICHBI M3 (DIOTADHOHHOTO YCTPOHCTBA W YCTAHOBKH. AHAIOTHYHBIM
00pazoM, NPH HCMOJB30BAHUU (DIOTAIOHHOTO YCTPOWCTBA mpu 00paTHOH (hroTauuu B HIDKHEM IPOAYKTE H3
JWHAH TEPBUYHOH (IOTammMu MOKET OBITh HM3BICUCHO KAK MOKHO OOJIBINEE KOJHYCCTBO YACTHI[ PYHBIL
COCTABILIFOIUX IICHHBIH Marepuat. HmkHuil MpoayKT W3 JOMOTHATEIBHOW KaMEphl BTOPHYHOH (DIOTAIHH TaKKe
MOKET OBITh HANPABICH B KOHTYP HJM CTAIUI0 MOBTOPHOTO H3MEIBYCHUS U OOCCIICUCHHS H3BICUCHHUS YaCTHUI]
PYIbI, COACPKAIMX NEHHBINH MHHEPAJ, H3 3TOTO MOTOKA ITy JIBIIBL.

OIHOBPEMEHHO C YMCHBIICHHEM HEOOXOAMMOCTH B IIEPEKAYKE HIDKHHH NMPOIYKT M3 JIHHUH BTOPHYHOM
(pnoTanmu CTaHOBHUTCA (P()CKTHBHO MOBTOPHO OUHINCHHBIM. [10Cie 3TOi omeparuu ¢ JONMOJHHTCIBHOW KaMepoi
BTOPHYHOH (hroTaImu, ACHCTBYIOICH B KAYECTBE KAMEPHI MOJHOTO U3BJICUCHUS, 3HAUUTEIbHAS YAaCTh YACTHII PYAbIL,
coJeprkamas IEHHbIH MHHEPA, MOKEeT 3(DEKTHBHO BCIUIBIBATH. M3 MHHUHM mepBHYHOH (proTamum, B MecTe, I
yKe ObUI yJaJeH BBICOKOKAYCCTBCHHBIH KOHIICHTPAT, BCC CIIE MOXET OBITh COOPAaHO JOCTATOYHOE KOJIHYECTBO
MEPBUYHOTO BEPXHETO MPOAYKTa A1 3((EKTHBHOTO yAaJcHUs TpeOyeMoro KoHueHTpara. KpoMe Toro, HmKHUH
MPOAYKT M3 JONOJHUTCIPHOH KaMephl BTOPHYHOM (IOTAlMH MOKET OBITh HAIPABICH B CTAIUIO NOCICIyIOINCH
o0paborku. HmkHMIT MPOIyKT MOKET OBITH OCOOCHHO MOXOIALINM A1 CTAAHH MOCICIYIOIETO H3METbUCHHAL.
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IMox momoTHUTETBHOH KaMepoi BTOPHYHOI (hIroTanny 346Ch MOApa3yMeBacTca (pIoTaMOHHAA KamMepa, u3
KOTOPOH BEPXHUIH MPOAYKT HAMPABIACTC U3 (MIOTALMOHHOTO YCTPOHCTBA, HAPUMEP, HEMOCPEACTBCHHO B CTA/IHIO
nocnenyromeif o0paboTKH, TaKyK Kak CTagus H3MEIBUCHHSA WM CTAaAMA BCHCHHUBAHMA. HIDKHHH NpOAyKT H3
JOTMOJTHUTEIBHON KaMEphl BTOPHYHOM (MIOTALMH MOXKET OBITh HANPABJICH OOPAaTHO BBEPX IO IMOTOKY B NCPBYIO
KaMepy HepBHYHOH rpyOoi (proTauuu JTUHUHM NEPBUYHONH (DIOTANUM WM B KAMEpy IEpBUYHOH rpy0oii (hrotanuu
BBIIIIC II0 TMOTOKY OT TOH KaMepsl MEepBHUHOH rpy0Ooil (hrotanmu, U3 KOTOpoH OBLT NMOJYy4YCH BEPXHHH NMPOIYKT B
JOIOJIHUTEIbHYIO KaMepy BTOPUYHOM (DIOTAIMH, HIH HAPY>KY U3 (DIOTALMOHHOTO YCTPOHCTBA, MO0 B BHIE IOTOKA
XBOCTOB, HANPABIICMOT0 HA MOCICAYIOINYK 0O0pabOTKY CHApyH (DIOTALMOHHOTO YCTPOHCTBA, HANPHMED,
MOBTOPHOE HW3MEIBYCHHE, JTHOO B BHAC NHTAHHSA B APYroe (PIOTALHOHHOEC YCTPOHCTBO IS H3BJICUCHHS
JOTIOJTHATEIHHOTO KOHIICHTPATA.

B oxHOM BapmaHTE BRIMOJTHEHHS (MIOTALMOHHOTO YCTPOHCTBA HIDKHHUH MPOAYKT W3 MOCIICAYIOMCH KaMephl
BTOPHYHON (MIIOTAIIMH MOYKET MPOTEKATh B MOCJICTHIO0 U3 YKA3aHHOH MO MEHBINCH Mepe 0THOH KaMephI IICPBHYHON
rpy0oii (proTanuu, W3 KOTOPOH OBLT MOJYUCH NCPBUYHBIA BCPXHAH MPOAYKT B YKARAHHYIO MOCICAYIOMIYE) KAMEPY
BTOPHYHON (prIOTAamyy, WM B KAMEPY NEPBHYHON rpyOoil (proTamum HIGKE MO MOTOKY OT MOCIEAHCH U3 YKA3aHHOH
M0 MEHBINCH Mepe OJHOH KaMepsl MepBUYHOHN rpy0oil (oTanuu, w3 KOTOPOH OBIT MOJyYCH NMEPBUYHBIA BEPXHHH
MPOAYKT B YKA3aHHYIO IOCICAYIOMYIO KaMepy BTOPHYHOH (proTanum.

Korma HmxHHI TpPOAYKT W3 KaMep BTOPHYHOH (MIOTAIMH BO3BPANIACTCA BHH3 IO TOTOKY B JIHHHIO
NIEPBAYHOH (MIIOTAIMH B HANPABJICHHH MOTOKA IMYJIBITEL, HOTPEOICHNE SHEPTHH MOXKET OBITh COKpAIICHO, IIPH 3TOM
BCE €I JOCTHTAeTCsA O4CHb 3(P(PECKTUBHOE H3BJICUCHHUE IIEHHOTO MHHEPaANa. MOKHO TOCTHYb BBICOKOIH COPTHOCTH
JUTA 4aCTH MOTOKA IyJBITEI H OJHOBPEMEHHO MOJIYYUTh BBICOKYIO CTEIICHB W3BJICUCHUS JJISI BCETO NMOTOKA ITyJIBITHL,
MPOXOAAMICTO Yepe3 (PIOTALHOHHOS YCTPolicTBO. HampaBsas HIKHUI TPOIYKT W3 KAMEPHI BTOPHYHOH (hroTanuu
HIOKC TI0 MOTOKY, MOKHO H30€KATh JHCPrOCMKON mepekaukw. Takum 00pa3oM, MOBTOpHASA 00padOTKa MOTOKA
MyJIBIBI B PSZIC CMEXKHBIX (IOTAMOHHBIX Kamep obecnieunBaeT 3P ekTHBHOE U3BICUCHHE MUHEPAJIOB 0€3 KaKoTo-
MO0 3HAYHTEILHOTO YBEIMYCHUS MOTPEOJCHUSA SHEPTHH, MOCKOJBKY IOTOKH IyJbIIBI HE HYXKHO NEPEKAYHUBATh
SHEPro3aTpaTHBIMH CHOCOOAMH, a YIPABIAITh HMHU C HCIOJIb30BAHUEM CCTECTBEHHOTO I'HAPOCTATHYECKOTO HAmopa
HHCXOJAIIMX IIOTOKOB MyJbIBI BHYTPH ()IOTAIMOHHOTO YCTpoHCTBa M (DIOTanHOHHOHM ycraHOBKHU. Ilynbma
BO3BpAIIAcTCA A1 mocaeayomeii 00paboTKu B TO MECTO BO (MIOTAHOHHOM YCTPOMCTBE, IIC aHAJIOTHYHAS IyJIbla
yke oOpabarbiBacTcs. DakTHUECKH, T0OAd MmepeKkaduka, HeoOXoauMasA AJI YIPABICHHA IIOTOKOM ITyJIbITBI, MOJKET
OBITH CBEICHA K MHHHMYMY, B TO BpeMA KAk IyJbIla BCE €IIE HANPABIACTCA B HECKOJBKO cTaguii 0OpabOTKH BO
(pmotatmoHHOM ycTpoiicTBe. Kpome TOro, (ppakumy myabmbl ¢ AHAJIOTHYHBIMH WIIH OJWHAKOBBIMH CBOMCTBAMH
MOTYT OBITh OOBEAMHCHBI /U MOCHeAyIomeii oOpadoTku. HmwkKHUI MPOAYKT W3 JTHHHH NEPBHYHOM (roTammu,
OOBCAWHCHHBIH C HIDKHAM NMOTOKOM H3 JMHHHM BTOPHYHOH (DIOTAMM, MOKET UMETh OUCHb IIOXOXKHE CBOICTBA,
HANPHMEp, KOJIMUECTBO YACTHI PYIbI, BCE CIIC COACPKAINMX LICHHBIH MHHEPA, YIM YaCTHI{ PYIbl C OXHHAKOBBIM
pacmpeneneHueM 1o pasmepy. Takum 00paszoM, orepanus mpouecca (IoTanui MOXKET OBITh ONITHMH3HPOBAHA.

B oxHOM BapmaHTe BHITOTHEHHA (DIOTALMOHHOTO YCTPOICTBA epBas KaMepa BTOPHIHON (DJIOTAIMH JIHHUA
BTOPHYHOH (roTammy uMeeT OONMbIIHi 00BEM, YeM MOCIICAYIOINAs KaMepa BTOPHIHON (DTOTAIHH JINHAH BTOPHYHOM
(roTanmm.

IMepras kaMepa TCPBHYHOHW (DIOTALMH MOKST WMCTh KOHIICHTpPAT OOJCC BBICOKOH COPTHOCTH B CBOCM
BEPXHEM IIPOJYKTE, YeM OoJice IMO3THHE KaMEPhI MEPBUYHON (MIOTANWH B JIMHUH NEPBHYHOH (uotamuu. Bepxaue
MPOAYKTHI W3 3THX O0Jice MO3THHUX KAMEP MCPBHYHOHN (DIOTALMH MOTYT 3aTeM OBITH 00PA0OTAaHBI B MCHBINHX
KaMepax BTOPHYHOH (oTammu, TakuM 00pa3oMm, mMmest Oojee KOpoTkoe BpeMs (hmotarmm. Takas KOHCTPYKIHA
MOKET OOCCICYHTh IOJIYYCHHE KOHICHTpaTa Oo0Jice BBICOKOW COPTHOCTH TAaKKe M H3 IOCICAYIONIHX KaMmep
BTOPHYHON (MIOTAIMH B THHHY BTOPUYHOH (roTanum.

B onHOM BapmaHTe BBINOJHEHHA (IOTAMOHHOTO YCTPOHCTBA YKa3aHHAS MOCICAyIOmAas (proTanmoHHAA
KaMepa B JHMHHH BTOPHYHOH (proTanum mmeer OonmpIuuii oObeM, ueM mepBas (UIOTALMOHHAS KaMepa B JIMHHU
BTOPHYHOH (MIOTAIMH.

B oasoM BapHaHTE BBINOJHCHUS (MIOTAIMOHHOTO YCTpoificTBa mepBas KaMepa NEpBHYHON rpyOoi
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(roTamun mveet 06BeM, paBHBIH MO MeHbIICH Mepe 150 M°, HH TI0 MeHbIIeH Mepe 500 M, HTH IO MEHbIIE Mepe
2000 .

B onHoM BapuaHTE BBINONHECHHA (DIOTAHOHHOTO YCTpOHcTBA BTOpas KaMepa NEpBHYHOH rpyOoi
(roTamun uveet 06BeM, paBHBI Mo MeHbIIEH Mepe 100 M°, HTH TI0 MeHbIIeH Mepe 300 M’, HTH IO MEHbIIei Mepe
500 »’.

Hcnons3oBaHue  (DIOTAIHOHHBIX KAMED C OOBEMHBIM pasMepoM He Menee 400 M® yBETHUHBACT
BEPOATHOCTh CTOJKHOBEHHI MEXKAY Iy3bIPbKAMM Ia3a, CO3AAHHBIMH BO (DIOTALMOHHBIX Kamepax, HANpHMEp, C
TMOMOMIBI0 POTOPA, W YACTHLAMH, COACPKAIMMH LCHHBI MHHCPAN, YIyUINas, TEM CaMBIM, CTCIICHb H3BJICUCHUS
LOCHHOTO MHUHEpaja, a Takke o0myr 3((eKkTHBHOCTH (PTOTAHMOHHOTO ycTpoiicTBa. (DNOTAIMOHHBIC KaMEpHI
00JIBIIETO pazMepa HMEKOT 00JIee BRICOKYIO CCICKTHBHOCTD, MOCKOIBKY MOKET MPOUCXOAUTH OONbIICe KOTHICCTBO
CTOJIKHOBCHHH MEXIy My3bIPPKAMH Tra3a W YaCTHLAMH Pyl H3-3a 0OJEC JIMTEIPHOTO BPEMCHH NPCOBIBAHHS
MyJI60BI BO (proTanuoHHO# kKaMepe. [103ToMy GOBIIMHCTBO YACTHIl PYBI, COACPKAINMX NCHHBIH MHHEPAJT, MOTYT
BCILTBIBATh. KpoMe TOro, OcejaHne MIaByYHX YACTHI{ PYAbI MOKET OBITH BBILIC, YTO O3HAYACT, YTO YACTHII PYAbIL,
COZICPYKAIMUE OUCHH HCOOIBIIOC KOJMUCCTBO NICHHOTO MHHCPAIA, MAJAFOT 0OPATHO HA JHO (DIOTAIHOHHOM KaMCPBI.
Takum 00pa3oM, COPTHOCTh BEPXHETO NMPOAYKTA M/HIIH KOHIEHTPATa W3 (UIOTAIMOHHBIX KaMep OOJBIIETO pa3Mepa
MOKET OBITH BBIIIE. DTH THIIBI KAMEP IIEPBHYHON Tpy00ii (hmoTarmm MOTYT 00ECTIeHHBATh BEICOKYIO COPTHOCTb.

B oxHOM BapmaHTE BBIOJTHEHHS ()IOTAMOHHOTO YCTPONHCTBA 0OBEM BTOPOH KaMepsl MEPBUYHOH rpy0oi
(proTanum paBeH 00BEMY IIEPBOI KAMEPHI IIEPBHYHON Ipy00H (hroTaryu WM MEHBINE, YeM 00BeM NMEPBOH KaMepshl
nepBUYHOH rpy0oH (piaoTamum.

B omHOM BapmaHTE BBINOJHCHHA (PIOTAIHOHHOTO YCTPOWCTBAa INEpBas Kamepa BTOPHYHOH (hioTaumy,
HAXOZIIAACA B MPOTOYHOM COOOIICHHH C KaMepol mepBH4HON rpyOoii (paoramum, mmeer oovem ot 100 mo 2000
M, MPSAIOYTUTEIBHO, 00beM oT 400 mo 1000 M.

Hcnonp30BaHue  (DIOTANMOHHBIX KaMep C OOBEMHBIM pasMepoM He MeHee 400 M°  yBEIHUHBACT
BEPOSITHOCTh CTOJIKHOBEHHH MEKIy Iy3BIPbKaMH Ta3a, CO3JAHHBIMH BO (DIOTALIMOHHBIX KaMepax, HampuMep, C
MIOMOIIBI0 POTOPA, W YACTHLAMM, COACPKALMMH LCHHBIH MHHEpAN, YIydlias, TeM CaMbIM, CTCIICHb H3BJICUCHMA
LCHHOTO MHHEpaga, a Takke oO0myr 3(@ekTuBHOCTh (PIOTAHOHHOTO ycTpoicTBa. Kak ymoMsaHyTO BbIIe,
(oTanMoOHHBIE KaMephl OONBINETO pa3Mepa HMEIT 00Jee BBICOKYH) CEJICKTHBHOCTh, IIOCKOJIBKY MOXKET
MPOHUCXOJUTh OOJbIIC CTOJIKHOBCHUHM MEXAy IMy3BIPPKAMH Ta3a M YaCTHLIAMH PyAbl H3-3a 00JICe AIHTCIBHOTO
BPEMEHH IpeObIBaHMA IyJbIBI BO (proTammoHHOH kamepe. [103ToMy GOJBIIMHCTBO YAaCTHI[ PYIbI, COACPIKAIIUX
LCHHBIH MHHEPAJ, MOTYT BCIUTBIBaTh. KpoMe TOTO, OCCAAHWE MIABYYHX YACTHL[ Pyl MOXKET OBITH BBINIC, YTO
O3HAYACT, YTO YACTHI[BI PYIbI, COACPIKAINNE OUYCHb HEOOIBIIOEC KOJMYCCTBO IICHHOTO MHUHEPAa, MaJarT 0OpaTHO
Ha AHO (pnoTaumoOHHOH Kamepsl. TakuMm 00pa3oM, COPTHOCTh BEPXHEr0 NPOAYKTA W/HMIHM KOHIICHTpAaTa W3
(pTOTAaTHOHHBIX KaMep OOJIBIIETO Pa3Mepa MOKET OBITh BBIIIIC.

B oxHOM BapmaHTE BBHINOJHEHHS (PIOTADHOHHOTO YCTPOIiCTBA mMOcnexyromas (hIOTAMOHHAS KaMepa B
JWHUH BTOPHYHOH (IIOTAIMH, HAXOAAMIASACSH B MPOTOYHOM COOOIICHHH C KaMEpOH MEPBHUHONW rpyOoi (uoTammu,
mveet 00seM ot 100 10 2000 M, MPSAMOYTHTSITHHO, 006eM oT 300 10 1000 M.

Hcnonp3oBanue (DIOTAMOHHBIX KaMEp C OOBEMHBIM pa3sMEpoM He MeHee 300 M° YBEIHUHBACT
BEPOSITHOCTD CTOJIKHOBEHUH MEKIY Iy3BIPHKAMH Ta3a, CO3JAHHBIMH BO (DIOTAIMOHHBIX KaMepax, HampHUMeEp, C
TIOMOIIBI0 POTOPA, W YACTHLAMH, COACPKAIMMH LCHHBI MHHEpAN, YIy4IIas, TEM CaMbIM, CTCIICHb H3BICUCHHSA
OCHHOTO MHUHCPAJa, a TAKKS 00my 10 3(P(PEeKTHBHOCTE (hITOTAHOHHOTO YCTPOICTBA.

B ycrpoiicTBe, B KOTOPOM HMECTCS JHMHHUS BTOPHYHOH (pIoTanuu, OYMINArOmMAs BEPXHHH NPOAYKT H3
KaMephl NEPBUYHON rpyOoH (hroTamum, W B KOTOPOM HIDKHHH NPOAYKT W3 3TOH JHHUHM BTOPHYHOH (hoTarun
HANpaBisieTCsl 0OpaTHO B 0OJice MO3MHIOID KaMepy NEepBHYHOH rpyOoil (proTamuu HIDKE IO TMOTOKY, OT KaMephl
NEepBUYHOH TpyOOH (IoTalMu BAKHO MOJNYUYHTH OO0JICE BBICOKYIQ COPTHOCTb, YEM IOJYYHTHh BBICOKYIO CTEIICHB
H3BJICYCHHS YACTHI[ PYJbl, COACPKAINMX LECHHBIH MHHEPal, B BEPXHEM INPOAYKTE KaMephl NMEPBHYHOH rpyOoi
(otamuu. JTO CBA3aHO C TEM, YTO HWXKHHH MPOAYKT M3 JMHHM BTOPUYHON (proTamum MOXKET OBITH IOBTOPHO

00paboTaH B JMHHH TNCPBUYHOH (pIoTammm, IAC 3aT€M H3BJICKAIOTCS JEOOBIC OCTABINHECA YACTHIBI PYIBL,
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coJeprkalye NEHHBIH MuHepan. HecMoTps Ha TO, YTO HEKOTOPOE KOJIHYECTBO IICHHOTO MATEPHANA HANPABIACTCS
00paTHO B JIMHHIO NMEPBUYHOH ()IOTALMU, SHEPTHs, HEOOXoAUMAs I NMEPEKAYKH HIDKHETO MPOAyKTa oOpaTHO B
JHHHIO TCPBHYHONW (DIOTALMHM, HE HMECT PCINAIOINETO 3HAYCHUS, TaK Kak Oojce MO3JHHE KaMEphl IEPBHYHON
rpy0oif (roTaiu TapaHTHPYIOT, YTO H3BJICUCHHC OYyACT OCymiecTBICHO. [103TOMY MOTYT OBITH HCHOJB30BaHBI
oueHb GOJbIIHE ()IOTAHOHHBIE KaMephl 06BbeMoM 10 2000 M°. OmHAKO HCTIOMB30BAHHE (DIOTALMOHHBIX KAaMEp
pasMepom Gomee 1000 M’ He BCErIa MOMKET GBITH MPEANOYTHTETBHBIM, TOCKONBKY B TAKOH GOBINOM Kamepe
TpyAHO AoOuthca d((exruBHOro mnepememmBaHud. be3 3(Q(exkTHBHOrO mnepeMENmMBAHUA YACTULBI PYIbL
COJCPIKaIIe OTHOCHTEIBHO HEOOIBIIOE KOTMYCCTBO LICHHOTO MHHEPAIa, MAJAT OOPaTHO HA THO (PIOTADHOHHOM
KaMepBl, YTO MOYKET OTPHULIATCIBHO BIHATH HA CTCTICHD H3BJICUCHHS.

C moMompr (PIOTAMOHHOTO YCTPOWCTBA, BBINOJHCHHOTO B COOTBCTCTBHH C  BBIIICYNOMSHYTHIMH
BAPHAHTAMH BBIITOJHCHHS, MOYKHO TIPOM3BOANUTH WITH H3BJICKATH O MEHBIICH Mepe HEKOTOPYIO YacTh KOHICHTPATa
C OUCHBb BBICOKOH COPTHOCTBIO.

Korma nmepsbic KaMepsI ICPBHYHO TPYOOH (ProTarmu WMCIOT OTHOCHTCIBHO OONBIIOH 00BEM, B OOTBIIAX
creayromux (DIOTAIMOHHBIX KAMEPaX MOKET W HE OBITh HEOOXOIWMOCTH, HO, CKOpee (PIOTAHOHHBIE KaMEphI
(mepBUYHON (PIOTAIMH WM BTOPHYHON (DIOTAIMH) HHXKC MO MOTOKY OT MCPBOH KAMCPHI HIH KAMCP MCPBHUHOM
rpyOoii ¢otammu MOTYT OBITh MEHBIIC IO pa3Mepy H, CleAoBaTenbHO, Oosee 3 ¢dekruBHBIME. B mpomeccax
(proTanH HEKOTOPBIX MHHEPAIOB 3HAYUTEIBHAS YACTh YACTHI[ PYIbI, COACPKAIMUX LCHHBIH MHHEPAN C BBHICOKOH
COPTHOCTBIO, MOXKET JIETKO BCILIBIBATh. B 3TOM Cilyuyae HIKE MO TOTOKY B JTMHUY NEPBHYHON (DIOTAIMH BO3MOSKHO
HMETH (PIIOTAIMOHHBIC KAMEPHI MECHBIIECTO 00BEMA U IIPH 3TOM JOCTHIATh BEICOKOH CTEIICHH H3BICUCHHS.

B oasoM BapmaHTE BBINONHCHHA (DIOTAIMOHHOTO YCTPOHCTBA OO0BEM NEPBOH KaMEphl BTOPHYHOM
(proTanum, HaxomAIIEHCA B MPOTOYHOM COOOINCHHH C MO MEHBIICH Mepe OJHOH KaMmepoil mepBHYHOH TpyOoi
(motammu, cocraBmier oT 2 10 50% OT COBOKYMHOTO 00BEMa yKa3aHHOH IO MEHBIICH Mepe OJHOH Kamepsl
nepBUYHOH rpy0o#t (uoTanuu, mpeanoyruTeabHo oT 3 10 30% OT COBOKYIMHOTO 00BbeMa YKA3aHHOH IO MEHBINCH
Mepe OHOH KaMephl IEPBUYHOM (IOTAlHH.

B omHOM BapuaHTC BBIMOJHCHHA (DIOTAHOHHOTO YCTPOMCTBA OOBEM MOCICAYIOICH (DIOTAHOHHON
KaMephl B JHHHH BTOPHYHOM (pnoTamum, HaxoadmeiHcs B IPOTOYHOM COOOINCHMH C IO MCHBINCH Mepe OJHOH
KaMepo# MEepBHYHOM rpy0o#t (moTanuu, COCTaBIsIeT oT 2 10 50% OT COBOKYIMHOTO 00BEMAa YKA3aHHOH 10 MCHBIICH
Mepe OJHOH KaMepsl NepBHYHOH IpyOoi (uiotarmu, mpeanodtutensHo oT 3 10 30% OT COBOKYMHOro o0beMa
YKa3aHHOH 10 MEHBIIEH Mepe OJHOH KaMepbl IIEPBHYHOM IpyOoit (roTaruy.

ITog coBOKYmHBIM OOBEMOM B HACTOSIIEM JAOKYMEHTE IOAPA3yMEBACTCSA COBOKYIHBIH OO0BEM KaMep
TepBUYHOH rpy0o# (hoTanmu, U3 KOTOPOH KaMepa BTOPHUYHOH (proTamuu moaydacT MepBUYHBIH BEPXHHUI MPOAYKT.
Hanmpunmep, mocreayromas kamepa BTOPHYHOH (IOTALMU MOXET MOJIy4YaTh NEPBHYHBIC BEPXHHEC HPOAYKTHI H3
Oonce ueM OMHOHM KaMepbl MCPBHYHON rpyOoi (pmoTanwu B JHHAH TCpBHYHON (rmotammm. B stomM ciyuac
COBOKYITHBII 00BCM MPSACTABIACT COOOH COBOKYITHBIN 0OBCM KaMep TICPBHUYHOM TPyO0i (proTanum.

B Ttakmx BapmaHTax BBINOJHCHHUS YACTh KOHIICHTPATa NMPOW3BOIAHMTCS C BBICOKHM conepanneM. Korma
KaMephl BTOPUYHOH (DIIOTanWy JTHHUY WK JIMHUH BTOPUYHOH (proTanuu MeHbIIe, BpeMs NPeObIBAHHS YACTHI{ PYAbI
BHYTpH (IOTAIIMOHHOH KaMephl MEHBINE, TO €CTh MCHBIIC BPeMEHH M (hiotarum TpeOyeMOro KOHIEHTPATA.
Takxum 06pa3om, HOTYyUCHHBIH TAKAM 00pa30M KOHIICHTPAT UMEET 60Jice BEICOKYEO COPTHOCTD.

CTpoHnTEIBCTBO KAMEPHI MM KaMEp BTOPHYHOH (DTOTALMH JTHHUH BTOPHYHOH (DTOTAIMH B HANIPABICHHU
MOTOKA MyJbITBI, MCHBINCH(MX), WeM pa3Mep (PIOTAIMOHHONW KaMepsl WM KaMEp B JIMHHU IIEPBHYHON (praoTamum,
MOKET 00ecneqnTh MOBBIMICHUE dPekTUBHOCTH. DPPEKT MOKET OBITH OCOOCHHO BBIPAXKEH, €CIM (pIoTanmoHHAA
KaMepa WM KaMephl B JINHUH BTOPHYHON (proTanum mo MeHbInel Mepe Ha 10% MeHbINe, YeM B JIMHUH IICPBHIHON
(motarmu. Hampmmep, BO3MOXKHO, YTO YKAa3aHHAS NMO MCEHbIICH Mepe ofHa ()IOTAIMOHHAS KaMepa B JIHHUHU
BTOpPHYHOH (proTarum mo MeHpmel Mepe Ha 20 wm 30% MeHbIIe, YeM YKa3aHHAsA 10 MEHBIICH Mepe 0HA KaMepa
NepBUYHOH (proTaIyy B IMHUU NEPBUYHOHN (PrIoTammm.

B oxHOM BapmaHTe BBIIOJTHEHMA (DIOTALMOHHOTO YCTPOWCTBA MOTOK ITYJIBITBI MEXIY IO MEHBINCH Mepe
JBYM: IIPOTOYHO COOOMIAIOMMMHUCS (PIOTALMOHHBIME KaMEPaMH MEpEeMEIacTcs MOA ACHCTBHEM CHIIBI TSDKECTH.
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B eme ogHOM BapHaHTE BHINOJHECHUS (PIOTAHOHHOTO YCTPOICTBA MOTOK IJIBITBI MEKAY IEPBOH kKamMepoi
nepBHYHON TpyOoOH (proTarmuu W MOCHCAYIOmEH kamMepoil mepBUYHOI TpyOoH (roTamum mepeMenacTcs MoJ
JEHCTBHEM CHIIBI TSDKECTH.

B eme ogHOM BapHaHTE BHINOJHCHUS (PIOTAHOHHOTO YCTPOHCTBA MOTOK Iy JIbITBI MEXKIY NEPBOH KaMepoi
BTOPHYHOH (DIOTALMH M TOCJICAYIOUICH KAMEpOW BTOPHYHOH (DIOTALMH, MEPEMEINACTCS MOX ACHCTBHEM CHIIBI
TOKECTH.

B eme oaHOM BapHaHTEC BBIMOJHCHHSA (IOTALHOHHOTO YCTPOHCTBA IOTOK IYJBIBI MEXKIY KaMmepoin
MePBUYHO rpy0o# (proTanmu ¥ KaMepol BTOPUYHOH (PIOTALMH, MPOTOYHO COOOINAKOIICHCS ¢ KaMEpOoil MepBUYHOM
rpy0Ooii (proTarym, nepeMenaeTcs mox ACHCTBUEM CHITBI TSDKECTH.

B eme ogHOM BapHaHTE BHINOJHCHUS (DIOTAHOHHOTO YCTPOWCTBA MOTOK I JIBITBI My NEPBOH KaMepoit
nmepBUYHOH TpyOoH (haoTamuu W MEpBOH KaMepoil BTOPHUYHOHN (IOTanMU IEpEeMEInacTcs MO ACHCTBHEM CHIIBI
TKECTH.

B eme ogHOM BapHAHTC BHITIOTHCHHUA (DIOTAHOHHOTO YCTPOHCTBA MOTOK IMYJIBITBI MCIKAY IOCIICIYFOIICH
KaMepoH TepBHYHOH rpyOoi (uroTammy W HOCHeAyHomeH Kamepoil BTOPHUHONH (UIOTAIMH TEpeMElIacTcs MO
JEHCTBHEM CHIIBI TSDKESCTH.

Bmaromapst ToMy, YTO TOTOK IyJBIBI NEPEMEMAcTCs MO ACHCTBHEM CHIIBI TSDKECCTH, MOKET OBITh
JOCTHTHYTA 3KOHOMHES HMOTPEOJICHHUS YHEPTHH, MOCKOIBKY /UL IIEPEKAYKH MyJIbIIbI BHH3 MO MOTOKY HE TpedyeTcs
JOTOJTHUTEIbHON MEPEKAYKH.

W3beras >HEProeMKol MCPEKAYKH BO (PIOTAHOHHOM YCTPOHCTBE, MOKHO JOOUTHCA 3HAYUTCIHHOMN
SKOHOMHH SHEPT'HH, OJHOBPEMEHHO oOectieunBast 3(P()eKTHBHOE H3BJICUCHHE IICHHOTO MUHEPAJIFHOTO MaTepHaia u3
HHU3KOCOPTHBIX PYJ, TO €CTh COACPKAIIMX CIHIIKOM MAJI0 IEHHOTO MHHEpaja [ Hadaia mpouecca. Moxer ObITh
BO3MOYKHO MOJYYUTh HEKOTOPYIO YaCTh BHICOKOCOPTHOTO KOHLICHTPATA, HO B TO 7K€ BPEMA HMETh XOPOLIEE MOJIHOE
H3BJICYCHHE TPEeOYeMOro IIEHHOTO MHHEpana. ToNbKO HE3HAYUTEITHHOE KOJMUYECTBO IICHHOTO MHHEpANa MOMKET
MONACTh B MOTOK XBOCTOB.

Hactosmee wu300peTeHHE HAmpaBiICHO HA YIYYIICHHE MPOLECCA M3BICUCHHSA MHHEPATIOB IIPH
OJHOBPEMCHHOM CHIDKCHHMH 3HEPTONMOTPEOJICHHS MPOIecca. JTO CTANO BO3MOXKHBIM 0Jaroaaps HCHOJIb30BAHHIO
BHYTPCHHUX IOTOKOB IyJIBIIBI B IPOLIECCE, TO €CTh IMMyTEM MEPEMEIICHIS IIOTOKA ITYJIBITBI HA MOBTOPHYIO 00paboTKy
B HIDKHHC TO TOTOKY (DIOTAIMOHHBIC KaMmepbl. brarogaps opraHmsanmu mpouecca (puoTamuu TakuM 00pa3oM,
MOJKHO HATIPABJIATh MOTOK IyJIBIBI MO ACHCTBHEM CHJIBI TSOKCCTH. B HEKOTOPBIX BApPHAHTAX BBINOJIHCHHA IOTOK
IYJIBITBI TAKOKE MOJKET OBITH HANPABJICH C MOMOIIBIO HACOCA C HU3KHM HANOPOM WM MOJAXOMALICH KOMOHMHAIMEH
STHX JBYX - IO ACHCTBHEM CHJIBI TSDKECTH M C IOMOINBED HACOCAa C HHU3KUM HamopoM. Hampmmep, MOKHO
YIPABIATh MOTOKOM ITyJIBIBI C MOMOIIBIO HACOCA C HU3KUM HANMOPOM HJIM IOA ACHCTBHEM CHIIBI TSDHKESCTH, KOTHAA
HIDKHUH TPOAYKT W3 MOCICAYIOMEH Kamepsl BTOPUYHOH (hIOTALMH MOXKET NMPOXOTUTh K MOCICAHCH W3 Kamep
TepBUYHOH Tpy0o#i (hrroTaruu, W3 KOTOPOH OBUT MOJTyUYCH NEPBUYHBIN BEPXHUH MPOIYKT, HIIH B KAMEPY NCPBUYHON
rpy0oii (uoTanmy HIDKE IO MOTOKY OT IOCICTHEH W3 YKA3aHHOH MO MCHBIICH Mepe OJHOW KaMephl MEPBUYHON
rpy0oii (hprnoTarum, U3 KOTOPOH OBLT MOTYUCH IEPBHYHBIN BEPXHUH MPOIYKT.

ITox HacocOM C HH3KHM HAmOpoOM B HACTOSINEM JOKYMEHTE MOAPA3yMEBaeTCs HACOC JIFOOOTO THIIA,
CO3JAIMHA HU3KOE JABICHHE A MEPEMEINCHHA MOTOKA My IbIbl BHU3 MO MOTOKY. Kak mpaBumo, HaCOC ¢ HU3KAM
HATIOPOM CO34acT MAKCHMAJIBHBIN Hamop 10 1,0 MeTpa, TO €CTh MOXKET HCHOJIb30BAaThCA AT NEPEMEINCHHA IOTOKA
MyJIBIBI MEKAY ABYMSI CMEKHBIMH (DIIOTAMOHHBIMH KaMEPAMH C PA3HHUIECH B YPOBHE MOBCPXHOCTH ITyJIbITEI MCHEE
30 cm. Hacoc ¢ HU3KHM HanmopoM OOBIHO MOKET HMETh padoUee KOJIECO IS CO3JAHUSI OCEBOTO MOTOKA.

B omHOM BapmaHTe BBHIIOTHEHHA (DIOTANMOHHOTO YCTPOWCTBA NEPBUYHBIN BEPXHUH NPOAYKT H3 IO
MCHbBIICH Mepe OTHOH KaMephl IEPBHYHONH KOHTPOJIBHOH (PrIoTanuH MOKET MPOTEKATh HEMOCPEACTBEHHO B CTAIHIO
MOBTOPHOTO U3MEIBYCHHUA.

B eme ogHOM BapHaHTE BBIMOJHCHHA (PIOTAI[HOHHOTO YCTPOICTBA OOBECIMHCHHBIN NMEPBHUHBIN BEPXHUH
NPOAYKT M3 KaMmMep KOHTPOJBbHOH (DIOTALMU MOKET IPOTEKAaTh HEIMOCPEACTBEHHO B CTAAMIO IIOBTOPHOTO

HU3MCIIBYUCHHA.
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B omHOM BapuaHTe BBINOJHCHHA (MIOTAIMOHHOTO YCTPOWCTBA OOBCIMHCHHBIC BTOPHYHBIC BEPXHHE
MPOXYKTHI H3 IO MEHBLICH Mepe ABYX Kamep BTOPHYHOH (PIOTanuH MOTYT NPOTEKATh B CTAAMIO IOCICIyIOICH
00paboTku.

B oaHOM BapHaHTE BBINOJHCHUA (DIOTAIHOHHOTO YCTPOMCTBA HIDKHHH NPOAYKT H3 MOCIEAHEH KaMmepbl
NEPBHYHOH KOHTPOJBHOH (proTammu MOXKeT HPOTEKaTh B CTAAUIO NOCHEAyIOINedl 0OpabOTKH HIH BBIXOJHTH H3
(pIIOTAMOHHOTO YCTPOHCTBA B BUJE XBOCTOB.

B omHOM BapHaHTE BBINOJHCHHA (DIOTALMOHHOTO YCTPOICTBA HIDKHHI IPOXYKT M3 MOCICTHEH KaMepsl
BTOPHYHOH (DIOTALMM JTMHHU BTOPUYHOHN (DIOTALMH MOXKET MPOTEKATh B CTAAWIO MOCICAYIOICH 00padOTKH HITH
BBIXOAUTH U3 (IOTALIHOHHOTO YCTPOWCTBA B BHIC XBOCTOB.

B eme oxHOM BapwWaHTE BBHIMOJHCHHUS (DIOTALIMOHHOTO YCTPOMCTBA CTaAuWs MOCICAYIOIIEH 0OpadOTKH
BKJIFOUACT MO MCHBIICH MEpe OJHY CTAIHIO, BBIOPAHHYIO H3. CTAJAWH H3MCETBUCHUS, CTATUH HMOATOTOBKH, CTAIHU
(proTanmm.

IMox mocaeayromei 00padOTKOI B HACTOAIICM AOKYMCHTC IMOAPA3yMEBACTCA JFOOAS MOAXOIAMAS CTATUI
Tporiecca, Takas KakK CTaaus W3METBUCHHS MM cTaausd J0OABICHHS XHMHYCCKUX PEArcHTOB, WM JFO0As apyras
CTaausl MpoIecca, OOBIMHO HCIOJb3yeMas B CBA3H C (DIOTAIMOHHBIM YCTPOHCTBOM H M3BECTHAS CICLHAIHCTY B
JaHHOH oOmacth TexHWKH. CTaaus W3METbUCHHA MOXKET COACPKATh MO MECHBUICH Mepe OJHY MEIBHHIY KOTOpas
MOKET OBITH JTFOOOH MOAXOIAIICH MEIbHUIICH, H3BECTHOH CIICIIHANNCTY B TAHHOH 00/1aCTH TEXHUKH.

B oxHOM BapWaHTC BRIMOJHCHHA (DIOTAMOHHOTO YCTPOHCTBA (DIOTAMOHHOC YCTPOHCTBO COACPIKHT JIBC
JWHAH NEPBHYHOH (proTammm, mpryeM nepsast (PIoTanHOHHAA KaMepy B JIMHUH BTOPHUYHOH (DIOTAIMH BHITIOJHEHA C
BO3MO’KHOCTBIO IOJIYYCHHSA BEPXHETO NMPOAYKTAa W3 NEPBBIX KaMEp HMEPBHUHON rpyOoH (uoTammu oOCHX IHHUH
nepBUYHOH (proTanum.

B Takmx ycrpoiicTBax MOKHO HMETh OOJbIIMH OOBEM IHUTAHUA IyJIbIBI B JHHUIO BTOPHYHOH (hroTarmm.
CrnemoBareIbHO, MOYKET OBITH IIEICCO00PA3HO HCIIOIB30BATH (DIOTAHOHHBIC KAMEPHI OOIBIICTO 00BEMA TAKKE H B
JUHHM BTOPHYHOHW (hIoTamum, NPEeHMYINECTBA KOTOPHIX, B OCHOBHOM CBS3aHHBIC C 3(P(ECKTHBHOCTBIO, YiKE
00CY>KIaICh PaHEE B 3TOM OMHCAHUU.

B oaHoM BapHaHTC BBIMOJHEHHS (IOTALMOHHOTO YCTPOHCTBA KaMephl NEPBUYHON (hroTamum w/mmm
KaMepbl BTOPHYHOH (proTammy coaepkar kaMepy IEeHHOH (proTarmm.

B omHOM BapuaHTe BBINOJHEHMA (DIOTALMOHHOTO YCTPOMCTBA TpPEThA KaMmepa NEpBUYHONH IpyOoif
(otanum, kak H Jobas ClIeAyromas Kamepa IepBHUHOH IpyOoH (paoTaumy, pacmosioKEHHAs HOCIe TPeTheit
KaMephI IEPBHYHON TPpyO0ii (hrioTammy, COACPKUT KaMepy NCHHON (hIOTaIHH.

B eme ogHOM BapHaHTE BBIIOJHCHUS (PIOTALMOHHOTO YCTPOICTBA mMepBas KaMepa MEPBHUHONW rpyOoi
(poTaNHE W BTOpPAsA KaMcpa MCPBUYHONW rpy0oil (hIoTanuu B JIMHHH MEPBHYHON (proTanuu pabOTArOT B KAYCCTBC
TICPEIIUBHBIX (PIIOTAHOHHBIX KaMep.

B eme oxHOM BapnaHTE BHINOJHEHUS (DIOTAIHOHHOTO YCTPOICTBA BO (DIOTANMOHHYO KaMepy, TA¢ My Ibla
Pa3aeIeTCA Ha BESPXHUHA MPOAYKT W HIKHUH MPOAYKT, MOJACTCA (PIOTALMOHHEIH Ta3.

B eme omHOM BapuaHTE BBIMOJHCHHS (DIOTAIMOHHOTO YCTpOHCTBA (DIOTALMOHHAS KaMepa, B KOTOPYIO
moaacTCA (DIOTALHOHHBIN Ta3, COACPKUT HMIICIIICP.

B eme ogHoM BapmaHTE BBINOJHCHHS (DTOTAIMOHHOTO yCTpoiicTBa (DIOTAMOHHBIH Ta3 MOJACTCS B
MOATOTOBHTENBHYIO (DIOTAIIHOHHYIO KAMEPY, B KOTOPOH YCTAHOBJICH HMITCIJLIED.

I[Mox mWOATOTOBHUTCIIPHON (DIOTALMOHHOW KAMCPOH B HACTOAIIEM JOKYMCHTC MOAPA3yMCBACTCSH
(pTOTANHOHHBIA pPE3CPBYap, B KOTOPOM MYJIbIIA MOXKCT OBITh MOATOTOBICHA A (PIOTAUH, OOBIMHO IYTCM
BBEICHHUA (DIOTAIMOHHOTO Ta3a W C IIOMOINBE0 MEXAaHWYCCKOTO IIEPEMEIIMBAHUS, IEPEd TEM KAk IMyJibma OyaeT
HANpaBlicHA BO BTOPOH pesepByap, rae mnpoucxoauT (pakrmdeckuili mporecc (uiotammu. [loaroToButenbHAs
(proTantMOHHAA KaMepa MOJKET, HAIPHMEpP, MPEACTaBIATh COOOH IEpBBIN pe3epByap CABOCHHOH (IOTALMOHHOM
KaMephl, OTIMCAHHON PaHEe B 3TOM TOKYMEHTE.

B oxHOM BapuaHTE BBHIOJHEHUS (PIOTALMOHHOTO YCTPOHCTBA YacTUIBI MUHEPAIBHON pyasl coaepskar Cu,
wn Zn, win Fe, win mupur, um cyiabpua MeTauia, Takod Kak cyab(ua 3070Ta. YacTUIBI MUHEPATLHOH Py B,
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CoJCpyKAINUC APYTHE NCHHBIC MUHEPATHL, Takue kKak Pb, Pt, PGM (Mmeranms! miatuHOBO# rpymms! - Ru, Rh, Pd, Os,
Ir, Pt), okcumHplC MUHEPAJBI, MPOMBIILUICHHBIC MHHEPANBI, Takue kKak Li (TO €CTh CHOAYMCH), MECTATHT H
PEAKO3EMENIbHBIC MHHEPAIBI TAKKE MOTYT OBITh U3BJICUCHBI B COOTBETCTBHH C PA3IHYHBIMHU ACIICKTAMH HACTOSIILETO
H300pETCHUS.

OnyH BapHaHT BHINMOJHECHUS HA MPUMECHECHHE (DIOTALIMOHHOTO YCTPOHCTBA MPEIHA3HAYCH, B COOTBETCTBHU
¢ H300peTeHHEM, B YACTHOCTH, AN M3BJICUCHUS YACTHUIL MUHECPATBHOH PyJAbl, COACP/KAINMX LICHHBINH MUHEpA, U3
HU3KOCOPTHOM Py JBIL.

OnuH BapHAHT BBHITIOTHCHHS HA MPHMCHCHHE (DIOTALIHOHHOTO YCTPOHCTBA MPETHA3ZHAYUCH, B COOTBETCTBHH
C M300PETCHUEM, IS H3BJICUCHHS YACTHI] MUHEPATBbHOH Py bl coaepkamux Cu, U3 HH3KOCOPTHOH Py AbL.

OnuH BapHaHT BBIMOJHCHHS HA MPUMCHEHHE (DIOTALIMOHHOTO YCTPOHCTBA, BBIMOJHCHHOTO B COOTBETCTBHH
¢ m300peTeHUEeM, NpeaHA3HAYCH I (PIOTAHOHHOTO YCTPOWCTBA, B KOTOPOM MEepBas Kamepa NMEpBHYHON rpy0oit
(roTamun uveet 06BEM, paBHBIL MO MeHbIICH Mepe 150 M, HTH 0 MeHbIneH Mepe 500 M, WIH N0 MEHbIICH Mepe
2000 M, IpHYEM MOTOK Ty JThITHI IEPEMEIIACTCSA IO ACHCTBHEM CHITBI TAKECTH.

OnuH BapHaHT BBINIOJHCHHS HA MPUMCHEHHE (DIOTALHOHHOTO YCTPOHCTBA, BBIMIOJHEHHOTO B COOTBETCTBHH
¢ m300peTeHUEM, NMPEIHA3HAYCH I (PIOTAHOHHOTO YCTPOMCTBA, B KOTOPOM BTOpAs KaMepa MEPBHYHON rpyOoi
(roTamun uveet 06BeM, paBHBIE MO MeHbIICH Mepe 100 M°, Wt TI0 MeHbInelH Mepe 300 M, HTH N0 MEHBIICH Mepe
500 M, IpHUEM MOTOK My IBIIBI IEPEMEMACTCS MO ACHCTBHEM CHITBI TA/KECTH.

OnuH BapHaHT BBINOJHCHHUS HA MPUMCHEHHE (MIOTALMOHHOTO YCTPOHCTBA, BBINOJHEHHOTO B COOTBETCTBHH
C m300peTcHHEM, MpPEAHA3HAYCH U1 (PIOTAHOHHOTO YCTPOHCTBA, B KOTOPOM TIOTOK IyJBIBI MEXIY
(pTOTALTHOHHBIME KAMEPAMH B JIMHHH IICPBHYHON ()IIOTALMHU IEPEMEIIACTCS TOT ACHCTBUEM CHITBI TSKECTH.

OnuH BapuaHT BHIOJHCHHA HA MPUMECHEHHE (DIIOTALMOHHOTO YCTPOHCTBA, BBINIOJHEHHOTO B COOTBETCTBHH
C m300peTcHHEM, MPEAHA3HAYCH /U1  (PIOTAHOHHOTO YCTPOHCTBA, B KOTOPOM IIOTOK MyJBIBI MEXIY
(pTOTAIIHOHHBIMH KAMEPAMU B JIMHHH BTOPUYHOHN (proTamum, mepeMeInacTcs nod ACHCTBHEM CHIIBI TSXKECTH.

OnuH BapHaHT BBINOJHCHHA HA MPUMEHEHHE ()IIOTALIMOHHOTO YCTPOHCTBA, BBIOJIHEHHOTO B COOTBETCTBHH
¢ m300peTeHHeM, NMPEIHA3HAYCH I (PIOTAMOHHOTO YCTPOKMCTBA, B KOTOPOM IOTOK ITYJBITBI MEXIY KaMepon
nepBUYHOH rpyOoi (uotammu H KaMepoil BTOPHYHOH (DIOTAIMM, HAXOAAMICHCS B NMPOTOYHOM COOOINCHHH C
KaMepoi IEpBUYHON rpy0oil (pIoTauuy, IePeMEIaeTCs MO ACHCTBHEM CHITBI TSIKSCTH.

OnyH BapHAHT BHINOJHCHHS HA MPUMEHEHHE (DIOTAIMOHHOTO YCTPOICTBA, BBIOTHCHHOTO B COOTBETCTBHU
¢ m300peTeHHeM, NpeaHa3Ha4YeH I (DIOTAMOHHOTO YCTPOWCTBA, B KOTOPOH MOTOK IyJbIBI MEKIY IEpBOH
KaMCpOi MECPBHYHOM TPyOOH (DIOTAMH M TICPBOIl KAMCPOI BTOPHYHOH (DIOTAIMH NMEPEMEINACTCS MO ACHCTBHEM
CHJTBI TSDKECTH.

OnuH BapHAHT BBIMOJHCHHS HA MPUMCHCHHE (DIOTAIMOHHOTO YCTPOHCTBA, BBINIOJHCHHOTO B COOTBETCTBUH
¢ m300peTeHUEM, MPEAHAZHAYCH A1 (PIIOTAHOHHOTO YCTPOICTBA, B KOTOPOH MOTOK MY JIBIIBI MEXKIY MOCICAYOICH
KaMepoil MEepBHYHONW TPYyOOH (DIOTALWH W MOCACAYIOIICH KaMepoil BTOPHWYHON (DIOTANWH B JTHHHH BTOPHYHON
(proTanMy MEpeMEnaeTCs MO ACHCTBUEM CHIIBI TSKECTH.

OnuH BapHAaHT BBINIOJHCHHS HA MPUMEHEHHE (DIOTAIMOHHOTO YCTPOHCTBA, BBIIOJHEHHOTO B COOTBETCTBUH
C m300peTeHHUEM, NPETHA3ZHAYCH I W3BJICUYCHHS YaCTHI MHHCPAIBHOH pyapl, coaepskammx Fe, mytem obpartHOi
(proTanmm.

B oxHOM BapmaHTE BBINOJTHEHHS (DIOTANHOHHON YCTAHOBKH YCTAHOBKA COICPKHT IO MEHBIICH MEpe 1Ba
HITH TI0 MCHBIICH Mepe TpH (pIOTAIHOHHBIX YCTPOHCTBA, BEIIIOJHECHHbBIX B COOTBETCTBHH C H300PETCHHEM.

B oxHOM BapmaHTe BHIIOTHEHHA (DIOTAHOHHONW YCTAHOBKH YCTAHOBKA COJCPKHUT IO MEHBINCH MEPE OHO
nepBoe (DIOTALMOHHOE YCTPONCTBO [UIA HM3BJICUCHHS IIEPBOTO KOHIICHTPAaTa W II0 MCHBINEH MEpe OJHO BTOPOE
(pTOTAITHOHHOE YCTPOHCTBO IS H3BJICUCHHS BTOPOTO KOHIICHTPATA.

B oxHOM BapuaHTE BBINMOJTHEHHA (UIOTAHOHHOH YCTAaHOBKU KaMephl MEPBUYHOHN (PIIOTALUH YKA3aHHOTO IO
MCHbLICH MEpEe OJHOTO MEPBOrO (DIOTAIHOHHOTO YCTPOHCTBA U M3BJCUCHHA NEPBOIO KOHIICHTPATA M KaMEPBI
NMepBUYHOH (poTamumM yKa3aHHOTO MO MCEHBIICH Mepe OJHOTO BTOPOro (MIOTAMOHHOTO YCTpOMCTBA JUIA
H3BJICYCHHSA BTOPOTO KOHLIEHTPATA PACTIOJNIOKEHBI MOCICI0BATEIBHO.
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B ogsoM BapHaHTE BBHIMONHEHUSA (DITOTAHOHHONW YCTAHOBKH YCTAHOBKA TAK)KE COJACPIKUT YCTPOHCTBO LI
nocnenyromeii o6paboTKH YacTUIl MHHEPATPHOH PyAbI, B3BCIICHHBIX B IyJbIC, TaK YTO BTOPOH KOHLEHTPAT
OTJIHMYACTCA OT MEPBOTO KOHIICHTPATA.

B oxHOM BapuaHTC BBIIOTHCHUA (PIOTALMOHHON YCTAHOBKH YCTPOHCTBO JUIA MOCICAYIOLICH 00paboTKH
YACTHUIL MHHCPAJILHOH Py[bl, B3BCIUICHHBIX B IIYJIBIIC, COACPKHUT CTAJUIO H3MCEIBUCHHSA, PACHOJOKCHHYIO MEXKIY
NEPBHIM (IOTALMOHHBIM YCTPOHCTBOM H BTOPHIM (DIIOTALIHOHHBIM YCTPOHCTBOM.

B sToM ciryuae BTOpOH KOHICHTPAT, H3BJICUCHHBIH H3 BTOPOro (DIOTAHOHHOTO YCTPOHCTBA, MOYKET HMETh
TAKOW K¢ MHHCPAJIOTHYCCKUH COCTaB, UTO W TCPBBI KOHICHTPAT, M3BJCUCHHBIH W3 MEPBOTO (PIOTALMOHHOTO
YCTpPOHCTBA, HO PpACHPEIC/ICHHEC YACTHI[ 10 pPa3Mepy B IMYyJbIC, HAMPABIICMOW BO BTOPOC (PIOTALHOHHOC
YCTPOMCTBO MOCTIC CTAIUH H3MCTBUCHHS, MOXKCT OBITh PA3HBIM.

B omHOM BapHaHTC BBINOJTHCHHUA (DIOTAHOHHOW YCTAHOBKH YCTAHOBKA AT MOCICAYIOICH 0O0paboTKH
YACTUI MHHCPAJTbHOH PYZIBI, B3BCIICHHBIX B MyJbIC, COACPKHT YCTPOHCTBO Ansd H0OaBIcHUS (PIOTOpEarcHTOB,
PacTONI0KEHHOE MEXKIY IEPBBIM (DIOTAOHHBIM YCTPOHCTBOM H BTOPHIM (MIOTALIHOHHBIM YCTPOWCTBOM.

B sTOM ciydae BTOpOi KOHICHTPAT, H3BJICUCHHBIH U3 BTOPOTO (MIOTAIIHOHHOTO YCTPOHCTBA, MOKET HMETh
MHUHEPATOTHUCCKHH COCTAB, OTIMUYAOIIUNCS OT MHHCPAIOTHICCKOTO COCTaBa NMEPBOTO KOHIICHTPATA, H3BICUCHHOTO
W3 TIEpBOTO (IIOTAIMOHHOTO YCTPOWCTBA, NMPH 3TOM INPHMCHEHHE HCIOIb3YEMbIX (DIOTAMOHHBIX XHMHYCCKHX
BEINCCTB OMPEACISIETCS ECTECTBEHHBIM 00pa3oM TpeOyeMbIM IICHHBIM MHHEPAJIOM, NPETHAZHAYUCHHBIM U
H3BJICYCHHUS BTOPHIM (DIIOTAIMOHHBIM YCTPOHCTBOM.

B oxsHOM BapmaHTe BBIIONHEHHA (DIOTALMOHHOH YCTAHOBKH (PIOTAIHOHHOE YCTPOHCTBO IPEIHA3HAYCHO
JUTS W3BJICUCHUS YACTHII MUHCPATBHOM pyabl, coaepkamux Cu w/umy Zn Wi THPHT, W/WIH METAJLT U3 Cyib(uaa,
TaKOH Kak 30J0TO.

B omHOM BapuaHTE BBINOJHCHHS (UIOTALMOHHOH YCTaHOBKH (DJIOTAIHOHHOE YCTPOWCTBO BBIIOJHEHO C
BO3MO>KHOCTBIO H3BJICUCHHS YACTUI MUHEPATHHOH pyasl, coaepskammx Cu, U3 HU3KOCOPTHOH Py bl

Hanpumep, npu u3BIe4eHUN MEIU U3 HU3KOCOPTHBIX PY, MOJYUCHHBIX U3 OCTHBIX 3aIC:KeH MHHEPAIbHOH
Py AbI, KOJTHYECTBO MEIH MOKET COCTaBIIATh Beero 0,1% 0T Macchl BXOJIIETO MOTOKA, TO €CTh BXOSAIICTO NMOTOKA
myJaenbl BO  (pIOoTamuoOHHOE YyCTpoHcTBO. DIOTALMOHHOE YCTPOHCTBO, BBIIOJTHCHHOE B COOTBETCTBHH C
H300pETCHUEM, MOJKET OBITh OYCHb MNPAKTHYHBIM I H3BJICHCHHA MEOU, IOCKOJBKY MEOb SBJLICTCA Tak
HA3BIBACMBIM JICTKO BCIUIBIBAFOINMM MMHEPAIOM. IIpH BBIACICHHU YACTHULl PYJBI, COACPIKAIUX MEIb, MOKET OBITh
BO3MOYKHBIM TIOJIyYUTh OTHOCHTEJIBHO BBICOKYIO COPTHOCTH M3 NEPBBIX KaMmep NMEepBHUHOH (hrotamuu Oe3 Kakoi-
OO0 TOTOTHATECIBHON MEPEKAYKH MEKAY (DTOTAIHOHHBIMH KAMCPAMH.

Biaromapst HCOIb30BaHUIO (DIOTAIMOHHOTO YCTPOMCTBA, BHITOJHCHHOTO B COOTBETCTBHH C HACTOSIIHM
H300pETCHUEM, H3BIICUCHHC TAKHX HHU3KHX KOJHYCCTB ICHHOTO MHHEpAana, HAMpHUMEp, MEAH, MOXET OBITh
3(p(PEKTUBHO YBEIMUCHO, H Ja’Ke OCTHBIC MECTOPOKACHHS HCIOJIB3YIOTCS 3KOHOMHYECKH d(PexTuBHO. IToCKOIBKY
H3BECTHBIC OOTaThlc MECTOPOXKIACHUS C BO3PACTAIOIICH CTENCHBIO YKE HCIIOJIB30BAHBI, CYHICCTBYCT OLIyTHMAS
MOTPEOHOCTh B TepepaboTke W MeHee ONArOmpHATHBIX MCECTOPOXKICHHH, KOTOPBIE pPaHEE MOTJIH OCTaThCA
HEOOpPaOOTAHHBIMH H3-32 OTCYTCTBHS HMOAXOAAMICH TEXHOJOTHH U IPOIECCOB U H3BJICUCHHS IICHHOTO MaTepHala
TIPH OYCHb HI3KUX KOJIHMYECTBAX €TO B pyAC.

B eme oaHoM BapmaHTE BHIMOJHCHHS (UIOTAMOHHOH YCTAaHOBKH (MIOTAIHOHHOE YCTPOHCTBO
MPeTHA3HAYCHO U1 H3BJIeueHUs Fe mytem oOpatHOi (urorarmy.

IIpu oOparHo#i (hoTaru 4YACTHIBI MHHCPANBHON PYyIBI, COACP)KAINNC HEKEJIATCIBHBI MaTepHal,
VAAILSTIOTCSL W3 IMYJBIBI IMyTEM OOCCIICYCHHA IMy3bIPhKaM Ta3a BO3MOXKHOCTH TPIJIMIATHE K 3THM YAaCTHIIAM H
yaaneHus uX w3 (PIOTAaNHOHHOH KaMephl B BEPXHEM NPOJYKTIC, TOTAA KAK LICHHBIH MHWHCPAIBHBIH MaTepHal,
COJCPIKAIIMHA YACTHIBI PYIBI, W3BJICKACTCA B HIDKHEM INPOAYKTE, HHBEPTHUPYSA, TaKUM 00pa3oM, TPATHIHOHHBIC
MOJy4acMbI MOTOK (pIoTanuu B BEPXHUH MPOAYKT, a OTXOAAIIMN MOTOK (pIOTALMH - B HIDKHHH mpoaykr. Kak
MPABHJIO, U OOPATHOH (HIOTAHH HKEIC3a B YIPABICHHH MPOICCCOM (DIOTALHU 3HAYHTCIBHBIC MPOOICMBI MOYKET
BBI3BATh OOJIBINON BHIXO HE MPEACTABIIIOMICH HUKAKOH IICHHOCTH MAaTepHaja, Jame BCero CHimkaTtos. HexoTopeie
YACTHLBI MHHEPATBPHOH pyaAbl, coAeprkamue LEHHbIH Fe, HEM30e)KHO MOmajaroT B BEPXHHH MPOAYKT (OCOOCHHO
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MEJIKHE, JIETKHE 4YacTHIpl). ITyTeM HampaBieHHSA 3TOTO BEPXHETO NMPOAYKTAa B JHHHIO BTOPUYHOH (roTaiuu Uit
MOBTOPHOH 00paboTKH, IO MEHBINCH Mepe HEKOTOPBIC YaCTHIBI MUHEPAIbHON Pyabl, coaepskamue Fe, MoryT ObITh
MICPCHATIPABJICHBI B HIDKHUH NPOAYKT JUHUH BTOPHYHOIH (hoTanuu u, TaKUM 00pa3oM, H3BJICUCHBL

AnanoruuHbsIM 00pa3oM, 00pabOTKa MyJbIbI JJIA H3BJICUCHHA TAKHX IPOMBIIIICHHBIX MHHEPAIOB, Kak
OCHTOHUT, TUOKCH KPEMHHA, TUIIC HJIH TAJIbK, MOJKET OBITh YIIyUIIECHA IIyTEM HCIIOIb30BaHHA 0OpaTHOH (proTaruu
TakuM ke 00paszoM, uto u ;A Fe. TIpu n3BiICUCHUH NMPOMBIIIJICHHBIX MOJIE3HBIX HCKOTAEMBIX LETBI0 (DIOTalUH
MOXKET OBITh, HAIPUMED, YJAJICHHE TEMHBIX YACTHI[ B OTXOAMIMI BEPXHUH MPOIYKT U U3BICUCHHE OEIIBIX YAaCTHI B
NOJIyJaeMOM HIDKHEM IpoJyKTe. B mpolecce Takoro poga HEKOTOphIE OoJiee JeTkue, 0osee MeIkue Oeble YaCTHIIBI
MOTYT NOMACTh B BEPXHHH NPOAYKT. OTH YACTHIBI MOTYT OBITh 3((ESKTHBHO H3BICYCHBI C HCIOJB30BAHHEM
H300PETCHYS, BHITIOTHCHHOTO B COOTBETCTBUH C HACTOSIIM OMHCAHHUCM.

B oxHOM BapmaHTE BBINONHEHHS CrOco0a (DIOTALMH, BBIMOJHCHHOTO B COOTBETCTBHH C H300pPCTCHHEM,
MyJbIy TOJBEPTAOT IO MCHBINCH MEpPEe YETHIPEM CTaauAM mepBuyHONW (protanuu wmm 3-10 cragusam nmepBUUHOMN
(otauyw wim 4-7 craxusaM NepBUYHOI (hroTarmm.

B omHOM BapmaHTEe BBINOJHEHHS Cmocoba ()TOTalu TMyJbIy NOJBCPTAIOT IO MEHBINCH MEpe ABYM
CTamusiM BTOpHYHOH (protarym wm 2-10 cragusm BTopudHOH (raoTanuy v 4-7 CTaausM BTOPHYHOH (proTamum.

B oxHOM BapmaHTE BBINOIHECHHS crroco0a (UIOTALWH NEPBHYHbIA BEPXHUI MPOAYKT U3 1-3 craxmii rpy0oi
(rotamym wiw w3 1-2 craguii rpy0oii (rroTanuy HATPABILIIOT B CTAINIC BTOPHYHOM (hroTarum.

B oxsOoM BapmaHTE BBITOJHEHHUS Crioco0a (proTanuy MEpBUYHBIN BEPXHHH MPOIYKT W3 IO MCHBIICH Mepe
OHOH mocieAyromel craxuu rpyOoii (ioTaruy, ¥ BTOPHYHBIH HIDKHUH NMPOAYKT M3 YKA3aHHOH IOCTEAyIOIEH
CTaU¥ BTOPHYHOH (DIOTAIIMH HANIPABILIOT B JOTIOJHHUTEIBHYIO CTAIHIO BTOPHYHOH ()IIOTAIWH B THHHH BTOPHYHOM
(proTanmu.

B eme oxHOM BapHaHTE BHIIOJHEHHA CIIOc00a (UIOTAIMU IIEPBUYHBIN BEPXHHH MPOAYKT H3 IEPBOH CTAXHU
rpy6o#i (pnoTanuu HANPABILIOT B IIEPBYIO CTAAHIO BTOPHYHON (DIOTAIMM, a NEPBUYHBIH BEPXHUH NMPOJYKT H3 IO
MCHBIICH Mepe ABYX MNOCIHCAVIOIUX CTaguii rpyOoi (DroTauuWu HAMPaBIAIOT B JOMOJHHTCIBHYIO CTAIHIO
BTOPHYHOH (IOTAIMH.

B oxHOM BapHaHTE BBIMOJHCHHA cOco0a (UIOTALMU HHXKHUH MPOXYKT U3 CTAAMU BTOPHYHOH (uotamuu
HANPaBJMIOT B NCPBHYHYIO (DIOTALMIO B IOCICAHIOI M3 YKA3aHHOH IO MEHbIIEH Mepe OJHOW cramum rpyooif
(poTanum, U3 KOTOPOH OBLI MOJYUCH MEPBHYHBIA BEPXHHH IPOAYKT, WIH B CTAIHIO IPyOOH ()IOTalUH HIDKE IO
NOTOKY OT IOCTCAHEH 13 YKa3aHHOH 10 MEHbLICH Mepe OXHOH cTaxuu rpyooii (hroTamnum, u3 KOTOpOoi ObLI OJTyUYECH
TICPBUYHBIN BEPXHUHI MPOIYKT.

B oaHOM BapHAHTC BBHINOJHCHHA CrOco0a (proTanuy MCHHYIO (DIOTAMMIO HCIOJB3YIOT IO MCHBIICH MEpe
HA OJTHOH CTauH NMEPBUYHON (MIOTALMH W/WIIM MO MEHBIICH MEpe HA OXHOHN CTaauu BTOPHYHOH (proTanum.

B omHOM BapHWaHTC BBINOJHCHHA Croco0a (PIOTalWH MCPCIHBHYHO (DIOTALHIO HCHOJB3YIOT HA MCPBOI
cramuu TpyOo# (oTanmy WM Kak Ha MEpBOH cTagum rpyOoil (pinoTarmu, Tak W HA BTOPOH cragum rpyooit
(roTanmm.

KPATKOE OITMCAHUE YEPTEXXEU

prmar ACMBIC YUCPTCIKH, KOTOPBIC BKIFOUCHBI I obecncUcHus I[.':lJ'II)HGfIH.IGI‘O MMOHHMAHHA HACTOAIICTO
H300pETCHUSI W KOTOPHIC COCTABISIFOT YaCTh JAHHOTO OIMCAHWSA, H/UTOCTPHPYIOT BAPHAHTHI BBIOJTHCHHSA
I/1306peTeHI/I}I H BMCCTC C OIHCAHHCM ITOMOTAIOT OOBICHHTH TPUHOMITBI HACTOAIIETO H306peTCHI/I}I. Ha HCPTEIKAX:

@ur.1a n300pakacT OIOK-CXEMY I BAPHAHTOB BBHITIOTHCHAS H300PETCHHS.

@ur.1b m300pakaer 6JI0K-CXeMy U1 BAPHAHTOB BHINOJHECHHUS H300PETCHIL.

@ur.2 n300paskacT OJOK-CXEMY AT BAPHAHTOB BBINOJHCHUSA H300pETCHHUS.

@ur.3 n3zo0paskacT OJI0K-CXeMY ATl BAPHAHTOB BBINIOJHCHUS H300pETCHHUA.

@ur.4a n3o6pakacT OIOK-CXEMy AeTalci BAPHAHTA BBIIOTHEHMS, TOKa3aHHOTO Ha Pur. 1a.

Our.4b wn300paskacT YNPOINCHHBIH CXEMATHYCCKHH BHA B AKCOHOMETPHH BAPHAHTA BBIIOIHCHUS,
MOKA3aHHOTO Ha Pwur.4a.
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@ur.4c m300paxacT OJOK-CXEMy aNbTCPHATHBHBIX JCTalcH BAapHAHTA BBHINOJHCHHS, IOKA3aHHOTO HA
@ur. 1a.

©ur.5a u300pakaet OIOK-CXEMy I €IIe OAHON AeTamu (DIOTALHOHHOTO YCTPOHCTBA.

@ur.5b u300paskacT YNPOIUCHHBIH CXEMATHYCCKHH BHA B AKCOHOMCTPHU BAPHAHTA BBIOJIHCHUS,
NoKa3aHHOTO Ha ®wur.5a.

Our.5¢c u3o0paskacT YNPOLICHHBIH BHUIA, NMOKA3BIBAIOIIMH OTHOCHTCIBHOC BEPTHKATIBHOC PA3MCIICHHUE
(hIIOTAMOHHBIX KaMep, €CIU CMOTPETh C HANPABICHUA KaMep BTOPHUHOH (protauun Ha ®ur.5a.

®ur.6a H300paKaCT OOK-CXEMY JCTAJICH BAPHAHTA BBHIIOTHCHAA H300PCTCHHUA.

@ur.6b w300pakacT YNPOINCHHBIH CXEMATHUCCKUH BHA B AKCOHOMCTPHH BAPHAHTA BBIIOIHCHU,
MOKA3aHHOTO Ha Pur.6a.

@ur.6c m300pa’kacT YHPOLICHHBIH BHI, MOKA3BIBAIOIMN OTHOCHTCIBHOC BCPTHKATIBHOC pA3MCIICHHUC
(PTOTALHOHHBIX KAMEP, CCITH CMOTPETH C HAMMPABICHUA KAMCP BTOPUYHOH (proTanuyu Ha Dwur.6a.

@ur.7 n300paskaeT OJI0K-CXeMy ACTaNCH BAPHAHTA BBIOTHCHHUS H300PCTCHHUSL.

@ur.8 n300paskaeT OJI0K-CXeMy ACTaNCH BAPHAHTA BBIOTHCHHUS H300PCTCHHUSL.

@ur.9 m300paskacT OI0K-CXeMy ACTaNCH BAPHAHTA BHIOTHCHHS H300PETCHHUSL.

@ur. 10 mo0paxaer 6JI0K-CXeMy AeTajlei BApHAHTA BBITOJTHCHUS H300PETCHUSL.

@ur.11 mo0paxaer 6JI0K-CXeMy AcTajlei BApHAHTA BBINTOJTHCHUS H300PETCHU.

@ur.12 m3o00paxaer 6JI0K-CXeMy AcTajlci BApHAHTA BBINTOJTHCHIUS H300PETCH.

@ur.13 m300paxaer 6JI0K-CXeMy AeTajlci BApHAHTA BBINTOJTHCHIUS H300PETCHU.

Owr. 14 m300pakact 6JIOK-CXeMy IeTalcii BApHAHTA BBITIOTHCHHA H300PCTCHUA.

@ur.15 u300paxkaeT OJIOK-CXEMY A1 BAPHAHTOB BBITOJIHCHUS (DIOTAHMOHHOH YCTAHOBKH, BBIIIOJHEHHOH B
COOTBETCTBHUH C H300PETCHUEM.

©wur.16 u300pakacT YIPONICHHBIH CXCMATHICCKHN BU B AKCOHOMETPHH (DIOTATHOHHOTO Pe3epByapa.

IMTOJJPOBHOE OITMCAHUE

Teneps OyaeT caenaHa MOAPOOHAs CChLIKA HA BAPUAHTHI BBINOJHCHUS HACTOSAIIECTO H300PETCHUSA, IPUMED
KOTOPBIX NPOMIIFOCTPHPOBAH HA MPHIATaCMBIX YEPTEIKAX.

ITpuBeAcHHOE HIDKE OMMUCAHUE PACKPHIBACT HEKOTOPHIC BAPHAHTHI BBIOJIHCHHUA C TAKOH JACTATH3aUCH, YTO
CHCLHATHCT B JAHHOH OOJACTH TEXHHKH MOKCT HCIIOJb30BaTh YCTPOMCTBO, YCTAHOBKY M CHOCOO HA OCHOBE
HACTOAIIETO omucaHus. He Bce 3Tambl BAPHAHTOB BBITIOTHCHHS 00CYKAAIOTCS NOAPOOHO, TaK KAK MHOTHE W3 3TAIOB
OyAyT OUYCBHIHBI A1 CICHUAINCTA B TAHHOW OOJACTH TCXHUKH HA OCHOBAHHH YTOTO OIHCAHUS.

Panu mpocToTHI B CICAYIONMX HLIIOCTPATHBHBIX BAPHAHTAX BBINOJHCHUSA B CIydYac IMOBTOPSFOIIMXCS
KOMITOHCHTOB HOMEpa NMO3HIHH Oy Iy T COXPAHATHCSL.

[Tpunosxeunsle @urypsr la-14 yepreskeil WITIOCTPUPYIOT (IOTAHOHHOE YCTPOHCTBO 1 WM mMOApOOHO
yactu A, B (motammorHOTO ycTpoiicTa 1, a ®ur.15 ueprekei CXCMATHUYCCKH HILTIOCTPHPYIOT (PIIOTAIHOHHYIO
ycraHoBKy 9. Ha @wur.16 (rotanmoHHas KaMepa MPEACTaBICHA B HEKOTOPBIX MOAPOOHOCTAX. DUTypsI uepTekei He
TIPHUBECHBI B MPOMOPIHAX, IPH 3TOM MHOTHE HJIEMEHTHI (UIOTAMOHHOH Kamepsl, (pIOTAIHOHHOTO YCTpOHCTBa 1 1
(pTOTAaTMOHHOH YCTAHOBKH 9 IS SICHOCTH HE TOKA3aHbL. UTOOBI pasMecTuTh (DPUIypy HepTeKeH Ha OJHOW CTPAHUIIE,
HEKOTOPBIC CBSA3H MEXAy (PIOTANMOHHBIMH KaMepaMmu, JTHHHSAMH (hroTarmw uin (hIOTAIMOHHBIME yCTPOHCTBAMHA
MPCACTABICHEI B BHAC TIpa@UUCCKUX JHHWH HCNPOMOPUHOHANGHOW [IWHBL, OC3 COOMIOACHHS MPOMOPLHI
coeauHeHNUH (pakTHUECKUX pazmepos. [IpsMoe HanpaBIeHHE TOTOKA MyJIBIBI TOKA3aHO HA YEPTEKAX CTPEIKAMHL.

HecmoTpst Ha TO, 4TO (prroTamus pacKphIBacTCs B CICAYIONINX MPUMEPAX CO CCHUIKOH INIaBHBIM 00pa30M Ha
NEHHYIO (DIIOTAIMIO, CIECAYST OTMETHTh, YTO IPHHIMITEL, B COOTBETCTBHH C H300PETCHHEM, MOIYT OBITh
PCATH30BAHBI HE3aBHCHMO OT KOHKPETHOTO THma (hroTammy, T.€. cmocod (pruoTammu MOKET OBITh JFOOBIM U3
H3BECTHBIX CAMHUX IO ceOe crioco00B (hiroTaruy, Takux Kak MeHHas ¢uoTtamus, (aoTanus pacTBOPEHHBIM BO3LY XOM
WK (PIOTanuUs HHIYIUPOBAHHBIM Ta30M.

OcHoBHOW NpHHIUN PaGoTHI (PIoTaHOHHOTO ycTpolcTBa 1 mpeactaeneH Ha @ur.la-b, 2, 3 u 4a-c. Ilpu
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MPOYTECHHH CJICAYIOLICTO OIMCAHUA CCBUIKA B OCHOBHOM JEJNAcTCA HA STH (PUTYPHI YEPTEKEH, CCIM HE YKAa3aHO
HHOE.

Jna pasnencHus Mysblbl HA HIDKHUH npoaykT 40 m BepxXHUH mpoaykT 5la B mepsyro kamepy llla
nepBuyHOH rpy0oi ¢uotammu yuHuK 10 mepBUYHON (UIOTALMU IMOCTYMAECT MOTOK MyJBIBI, TO €CTh BXOAAIIMH
noTok 100 mysbmbl, comepkamuii YacTHIBI PYABI, BOAY H, B HEKOTOPBIX CIy4asdx, (PIOTOPEArcHTHI, TaKHE Kak
XHMHYECKHE PEareHThl — coOuparenn, u (PIoTOpearcHTsl, HE IpeIHA3HAUCHHBIC OBITh coOMparesiMu. THmHYHAA
(pmoranmonHas kamepa 111, 112, 210, 300 npeacrasiacHa Ha PDur.16. DroranuoHHAs KaMepa MOXKET COACPKATH
uMnewiep 78 B (popMe MCXaHHUCCKOW MCINANKH, KAaK MOKa3aHO HA ®wur.16, wim ar000# Ipyroil Imoaxoasmuii
HMIICIUICP U YCKOPCHHUS CTOJKHOBCHHI MEKAY My3bIpbKaMH (DIOTAHOHHOTO Taza M 4acTvl pyasl. B omHOM
BAPHAHTE BBINOJHCHUS (DJIOTAMOHHBIA ra3 MOKET MOJABATHCA HIIH BBOJUTHCS BO (DIOTANHOHHYIO Kamepy, riac
MyJTBIIA PA3ACIACTCA HA BCPXHHH MPOAYKT M HIDKHHHA MPOAYKT. B 0HOM BapHAHTC BBITIOTHCHHUSA (DIOTAHOHHBIN
ra3 MOXKCT NOJABATBhCA B Ty HACTh (DIOTAIMOHHOHW KAMEpPbhl, B KOTOPOH YCTAaHOBICH HMICIUICP, TO €CTh B
MOATOTOBHTEIBHYIO (DIOTAOHHYI0 KaMmepy, NPEIIMICCTBYIOUIYH) (PIOTAanmHOHHON Kamepe, B KOTOPOH YaCTHII
Py BCIUTBIBAKOT U, TAKHM 00pa30M, Pa3ACIFOTCS HA BEPXHUH MPOAYKT M HIDKHUH POy KT.

B npomecce (aortamum, B KOTOPOM HCHONB3YETCS TPAAWIMOHHAS (DIOTAUA C HCIOJb30BAHHEM
(pTOTOpPEarcHTOB, NMPOMCXOAUT AHANOTHUHBIN MPOLECC NMEHHOW (PIOTAIMM: MOJNEKYJ bl XHMHUYECKOTO COOMpATEI
MOCPEACTBOM aACOPOIMH NPWJIMMAIOT K MOBEPXHOCTHBIM Y4YAaCTKAM HA YACTUIAX PYyJbl, MMCIOIUX LCHHBIH
muHepan. LIeHHBIT MHHEpam ACHCTBYET Kak aicopOCHT, TOrna Kak XHMHUYCCKHH COOHMpaTess AEHCTBYET Kak
aacopOaT. MoneKy Il XHMHIECKOTO COOMpATens Ha MOBEPXHOCTH YACTHIBI PYAbI 00Pa3yIOT IJICHKY HA yYacTKax
LCHHOTO MHHEpana. MOJEKyJIbl XHMHYECKOTO COOHpATeIsd HMCIOT HETOJAPHYIO 4YacTh W IOJBIPHYIO HacTb.
INonsapHble YacTH MOJEKYJ cOOMparesl aacopOHpYIOTCS Ha MOBEPXHOCTHBIX YYACTKAX YACTHI{ PYbI, HMCIOIIHX
LCHHBIC MUHEpaibl. HemomsapHble YacTH SBILIHOTCA THAPO(OOHBIMH M IIO3TOMY OTTAJKHBAIOTCA OT BOJBL
OtrankuBaHue 3acTaBiseT rUAPOPOOHBIC XBOCTHI MOJCKYJI COOHpATENd MPHINNATh K My3bIpbKaM (DIOTAI[HOHHOTO
rasa. [IpumepoM (proTaruoHHOTO raza ABIACTCS aTMOC(EPHBIH BO3YX, HAKAYHBACMBIH BO (IOTALIHOHHYIO KaMeEpy.
JlocTaToyHOE KOJIMYECTBO aACOPOHPOBAHHBIX MOJCKYJ COOHMpATeias HA JOCTATOYHO OOJBINUX MOBCPXHOCTHBIX
Y4acTKaxX IEHHOTO MHUHEPAaja Ha YACTHUIIC PYAbl MOKET MPUBECTH K TOMY, UTO YaCTHIIA PyAbl OyJACT MPUKPEIUICHA K
Iy3BIPBKY (DIOTAaMOHHOTO Ta3a. Taioke BO3MOXKHO, 4YTO Ipoliecc (DIOTAI[MH MOXKET OCYINECTBIATBCS O€3
(pmotopeareHToB. Takke BO3MOXKHO BBIMOJHHTH Tpouecc (uotanum kak oOpaTHyr (uortammro. J[lamee
OOJIBIIMHCTBO INPUMEPOB PACKPHITO C TOYKH 3PEHUA OOBMHOH (MIOTaLMM, €CIM HE YKA3aHO, YTO IPHMEPSI
KOHKPETHO OTHOCATCS K OOpaTtHOW (protaumu. Bce mpuBeIcHHBIC BAPHAHTHI BHIOJHCHHS W HPHUMEPBI MOTYT,
OJHAKO, OBITh TAKKC PCATH30BAHBI B MPOLIECCCE 00PATHOM (DIOTAIHH.

YacTuip! pyapl NPHKPEILLIIOTCS WM NPWIMNAKOT K Iy3bIPbKaM ra3a, 00pasys ra3oBbIC ITy3BIPHKOBBIC
araoMeparhl PyAHBIX YACTHIL JTH ariJoMEpaThl MOJHHMAROTCS HAa MOBEPXHOCTH (proTamuoHHBIX kKamep 111, 112,
210, 300 B camoii BepXHCH HYACTH KaMephl Onaromapd IIABYYCCTH MYy3BIPHKOB rasa, a TaKke Omaromaps
HENPEPBHIBHOMY BOCXOMINEMY IOTOKY MYJbIBI, KOTOPBIH MOXCT OBITh BBI3BAH KAK MEXAHHYCCKHM
NEPEMEIIMBAHUEM, TaK U oJayeil myasnsl B kKamepy 111, 112, 210, 300.

[Ty3sIppku Ta3a MOTYT OOpa30BBIBATH CA0H TCHBL [IeHA, COOpaHHAA HA TOBCPXHOCTH MYJIBIBI BO
(motatrmonHOH kamepe 111, 112, 210, 300, coaepskamasi ra3oBbIC ITy3BIPHKOBBIC arjJOMepaThl PyIHBIX HACTHIL,
BhINycCKaeTcs u3 (uotanmonHo# kameps: 111, 112, 210, 300 yepes mepeanBHYO0 KPOMKY 76 U B x&enod 75. Tawxe
BO3MO)KHO, 4TOOBI (PIOTAHOHHBIC KaMEphl HCIONB30BAJHCh B KAYECTBE TAaK HA3BIBACMBIX IICPECITHBHBIX
(pTOTAaITMOHHBIX KaMep, B KOTOPHIX HA IIOBEPXHOCTH MyJbIBI HE 0Opa3yeTcs HENMPEPBIBHBIN KOTCPECHTHBINH CIIOH
MEHB, HO HA CaMOM JeNi¢ MyJbMa, COACPIKAINAA YACTHIBI PYAbl ¢ LCHHBIMH MHHEPATaMH, IIABAKOIUMH BO
(pToTAIIHOHHOH KaMepe, MPUBOAHNTCS B ABIKCHHE HaJ MCPEIUBHOM KPOMKOH 76.

C moBepXHOCTH IyJbIbI B BepxHEH wyacTu kameps! 11la, 111b mepeuuHON rpyOo#i (haoTamum yacTHIBI
PYZBL, COACpKAINUC LCHHBI MHHCPAN, MCPETCKAIOT Yepe3 MCPCITUBHYIO KPOMKY 76 (DIOTAIMOHHON KaMephl It
cbopa B kemo0 75. B cayuae oOparHOW (pIOTAanHMH, CCTCCTBCHHO, YACTHUIBI PYAbI, HE COJACPIKAINKMC ICHHBIN
MHUHEpaJl, COOHPAIOTCS B BEPXHEM MPOAYKTE, TOTAA KAaK YaCTHLI PyIbl, COACPKALIME LECHHBIH MMHEPA,
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H3BICKAKOTCA C MOMOIIBIO HIDKHETO MPOAYKTA.

Ota (pakums MyJbIlbl HA3BIBACTCS NMEPBUYHBIM BEPXHHM ImpoaykroM 5la, 51b. M3 kamepst 210a, 210b
BTOPUYHOHN (prroTaruu BepxHui mpoaykT 50a, 50b cobupacTca aHanoruaHbM 00paszoM. Tloa nepemBHOH KPOMKOH
76 B HaCTOAIIEM JOKYMEHTE MmoapasyMeBacTcs nepudepuiinbiii kpait (rotamuonHoi kamepst 111, 112, 210, 300 B
BEPXHEH 4aCTH KaMEpbl, HaJ KOTOPOM MEHHBIH BEPXHHH MPOAYKT C YACTHLAMH LIEHHOTO MATEpPHAJIA MPOTEKACT B
kea00 75.

BepxHuii npoaykr 50a, 50b u3 muHuu 20 BTOpUUHOI (UIOTalUK U3BICKACTCS B BUJIC NEPBOTO KOHIICHTPATAa
81. IepBeiii KOHIEHTPAT 81 YacTHIl PYAbI, COACPKAINMI LECHHBI MHHEPAT, HAXOAUTCS B (pOpME TEKyUeH CpEIbl,
KOTOpAasi HANPABISCTCS B MOCIICAY IO THHHH HITH CTAAUH (DIOTALNH, B COOTBCTCTBHH C BAPHAHTAMH BBITIOJTHCHHS
H300PCTCHUS, WM JUIA APYTOH MOCICAYRomei 00paboTKH, B COOTBETCTBHH C PCIICHHAMH, H3BCCTHBIMH B JAHHOMN
00JIaCTH TEXHHKH.

W3 obnacth, pacmonokeHHOH psaoM ¢ AHOM 71 (hroTaummoHHOH KaMephl, MOPOJA WM YacTh ITyJIBITHL
COJCprKaIIas YaCTHIBI PYAbL, KOTOPHIC HE NMOJHUMAFOTCS HA MOBCPXHOCTH IYJbBIBI, BBEIBOAATCA W3 Kamepsl 111a
nepBUYHOH Tpy0oii (prnotamyu B BUAe HIpKHEro npoaykra 40. HwxHuii npoaykr 40 HampapisEOT B CICIYIOIIYEO
kamepy 111b mepBuunOl rpyOoi (uoramum, KoTOpas MOJNy4aeT HIDKHHH mpoaykr 40 B BHAC NHTAHHA H3
mpeasiaymei kamepsr 111a mepeuuno# rpy6oit ¢pmotammm. [Tynena obpabateiBacTcs B cieayromei kamepe 111b
nepBUYHOH TpyOoil (pnoTamum Tak »ke, Kak B meppoil kamepe 11la mepeuuHOl rpy6Goii ¢uotammu, cmocodom,
XOPOIIO H3BECTHBIM CIICIIHAINCTY B TAHHOH 00IACTH.

Jlurms 10 mepsuusO# (uoTanmu coxepskut yiex 11 rpyOoii ¢morarmm, mo MEHbIIEH Mepe C ABYM:A
(motamoHHBIME Kamepamu 111a, 111b, coenmHEHHBIMH TOCTETOBATEIPHO H PACIONOKCHHBIMH B ITPOTOYHOM
COOOMICHNH, 32 KOTOPBIM CIEAYET y3ea 12 KOHTposbHOH (pIoTamum ¢ mo MEHbIICH Mepe AByMs (DIOTAIHOHHBIMHU
kamepamu 112a, 112b, coeaMHCHHBIMH TOCICIOBATCIBHO M PACIONIOKCHHBIMH B INPOTOYHOM COOOIICHUM.
IMocnexnsas xkamepa 111e nepBudHO# rpy0oii (PIOTANHH COCAUHCHA MOCICIOBATCIBHO H PACMOI0KCHA B IPOTOYHOM
cooOmnieHUH C mepBoit kamepoil 112a mepBHYHOH KOHTPOJBHOH (oTamuu, mpu 3ToM Kamepbl 111 mepBuuHON
(pnotauuu y3ma 11 rpy6oit (motanun u kamepsl 112 mepBuuHON (protanuu y3ma 12 KOHTPONBHON (proTamuy,
TaKuM 00pa3oM, COAEPKAT HEMPEPBIBHYIO JHHHIO 00paboTku. BepxHuit mpoaykr 51a u3 mepsoif kameps! 111a
NEePBHYHOH IpyOoi (proTamu MOKeT OBITh HANIPABIICH HEMOCPEACTBEHHO B THHIO 20, 30 BTOPHYHOH (DIOTALMH.

BepxHuii npoaykr 52 u3 kamep 112a-d mepBuU4HON KOHTPOIBHOH ()IOTAUH MPOTEKACT OOPaTHO B KaMepy
111a-f rpy6oii (pnoramuu (cMm. @wur.3). B kadecTBe anbTepHATHBBI, BEpPXHHH NpoAaykT 52 m3 kamep 112a-d
MCPBUYHOH KOHTPOJILHOH (DIOTALMH MOYKET MPOTEKATh B CTAAMIO 64 MOBTOPHOTO H3MEIBYCHHS, a 3aTEM B JIHHHIO
MCPCUHCTHON KOHTPOIBbHOM (poTamuu (cM. @wr. 1a, 1b, 2).

IlepBuunbIii BepXHUH MPOAYKT 52 W3 MO MeHbIIEH Mepe ogHOH kaMeps! 112 mepBHYHON KOHTPOIBHOM
(roTanME MOKET MPOTEKATh HEMOCPEICTBCHHO B CTaaWi0 64 MOBTOPHOTO H3MEIbUCHHA. B OXHOM BapuaHTE
BBINOJTHCHUS OOBCIMHCHHBIH NMEPBUYHBIH BEPXHHH NPOAyKT 52 w3 kamep 112 mepBuunOH (motammm yzna 12
KOHTPOJIbHOH (DITOTAIH MOSKET MPOTEKATh HEMOCPEACTBCHHO B CTAMUIO 64 H3METbUYCHHSL.

Jlurms 10 mepBuuHOH (MIOTAIMH MOXKET COACPATh MO MEHBIIEH Mepe YeThipe (DIOTAHOHHBIC KAMEPHI
111, 112. B xavectBe ambpTepHaTwBbl, JuHASA 10 mepBuuHON (uoTammm Moxker coxepkatb or 4 g0 10
(protarrmoHHBIX Kamep 111, 112. B kadecTse anpTepHaTHBHI, THHUS 10 nepBHYHON (prroTanuy MOXKET COACPKATh OT
4 no 7 ¢norammonnsrx kamep 111, 112. V3en 11 rpy6oii (rotamum MokeT comepkaTh II0 MECHBLICH Mepe JBe
kamepsl 111a, 111b mepBuuHoii ¢uotammm. B kadectBe anprepHaTuBbl, y3en 11 rpyOoi (notammm mosker
cozepskarh oT 2 Ao 6 kamep 11la-f mepeuunoii puortamuu. B xauecTse amprepHATHBEL y3ea 11 rpy0oi ¢uoTanmu
MOKET cojepkarh oT 2 mo 4 kxamep llla-d mepsmusON (uotammm. Yizen 12 KOHTpONBHOH (roTaIMH MOMKET
coJepkaTh MO MCEHBINEH Mepe aBe kameps! 112a-b mepeuuHoil (moramuu. B kauectse anpTepHATHBBHI, y3ea 12
KOHTPOJIbHOH (oTamum Moxer comepskath oT 2 go 6 kamep 112a-d mepeuuHOil (uiotammu. B kauectse
aJbTCPHATHUBBI, y3e1 12 KOHTpOIbHOH (proTamum MOXKET coaepskars oT 2 10 4 kamep 112a-d mepuyHO# (oTarmu.
BapuaHThl BBIMOJHEHHUSA H300pETCHUS, COJACPIKAIUE PA3IHYHOC KOJMUYECTBO (DIOTAIMOHHBIX Kamep B yuHHH 10
nepBUYHOH (proTarum, npeacTasicHs! B pazaeie «IIpuMepsr» HACTOAINETO OMMUCAHUSL.



22

Kameps! 111a-f, 112a-d nepsuunoii rpy00oi W/HIH KOHTPOIbHON (hIOTALMU COCTMHEHBI IIOCIICI0BATEIHHO.
IIpoTouHOE COenMHEHHE MOKET OBITh PEATU30BAHO C MOMOINBIO TpyOomposoga 500 (TpyObl mim TPyOKH, Kak
MOKA3aHO Ha YEePTEKax), TaK YTO MOCHIeI0OBaTeIbHbIC (hroTaruonuble kKaMepsl 111a-f, 112a-d nepuyuHO# ¢uoTanuu
PacToJIo>KEHbI Ha HEKOTOPOM PAcCTOSHMH APYT OT Apyra. B kauecTBe aJbTEPHATHBBL, JTHOOBIC IBE COCCTHHEC WU
nocneaoBarenbHble (protammoHHble Kameps! 111a-f, 112a-d nepBuuHOH (proTanuy MOTYT OBITH HENOCPEICTBCHHO
COCIMHCHBI, TAaK 4YTO MEXAy ABYMsA (puoTarmoHHBIMH Kamepamu 1lla-e, 112a-¢ He TpeOyeTcs OTACIBHOTO
TpyOOIpoBOAa (He MOKA3aHO HA YEPTEKAX).

B BapmaHTax BBHINOJHCHHUS W300PCTCHHS, B KOTOPBIX JuHHA 10 TEpBHUHON (hroTammu COXCPKHT Ooee
mByx kamep llla-f mepeuwuHO#i rpy0Ooii (poTammm, BCe COCCHOHWEC WM CiacAyromme kamepbr 11la-f, 112a-d
nmepBUYHOH (proTammm MOTYT OBITH PACHOJIOKCHBI B MPOTOYHOM COCOWHCHHH C TpyOomposomamu 500,
PaCTIONOKCHHBIMI MEXAY (DIOTAIMOHHBIMH KaMEpaMu IS HANPABICHWA HWKHETO mpoaykra 40 w3 oxHO#
(PTOTALHOHHOW KAMEPBI B CIICAYIOMIYIO (DIOTAIMOHHYIO KaMepy. B KauecTBe ambTCPHATHBHL, BCC (DIOTAHOHHBIC
kamepsr 111a-f, 112a-d mMOryT OBITH PACTONOKCHBI B HCMOCPCACTBCHHOM COCOWHCHHH KAMCP C COCCTHHMH
(pToTaMOHHBIME KaMepaMu. B KadecTBe alabTepHATHBBI, HEKOTOPBIC M3 cOceAHHX (proTanroHHBIX kKamep 111a-f,
112a-d MOryT OBITH PACHOJIOKEHBI B HEMOCPEACTBCHHOM COCAWHCHUH C COCETHUMH (DIOTAHOHHBIMH KAMEPaMH,
TOTZ1a KaK APyTUE COCCTHUE (PIOTAMOHHBIC KAMEPBI MOTYT HMETh TPyOomposoa 500 I BEIMOTHEHHS IPOTOYHOTO
coecauHeHU. PacmonoskeHne W KOHCTpYKumA JuHHHM 10 mepBuyHONW (oTamum MOTYT 3aBHCETh OT OOIIHMX
TpeOOBAHUI MPOLECCa U OT (PH3HUCCKOTO PACTIOI0KCHAS (PIIOTAHOHHOTO YCTpoiicTsa 1.

Kpome Toro, mepsas (uortammonnas kamepa 210a B muamm 20 BTOpHYHOH (ioTamum, Takke Kak u
nocrenyromas (rorammonHas kamepa 210b B ymHmm 20 BrOopmuHOH (proTamum MOXKET OBITH PACcIOJIOKCHA B
HETIOCPEACTBCHHOM IIPOTOYHOM COOOINeHHMH C mepBoii kamepoit 111a, 111b mepsuuHO#l rpyOoit ¢uoranmu, w3
KoTopoi kamepa 210a, 210b BropuuHOl (aoTanuu monyuyaeT Bepxuuii mpoaykr 5la, 51b, To ects Mexny muHHCH
10 mepeuuHOH (QuoTanuu u yuHUCH 20 BTOPHUYHOH ()IOTAIMM OTCYTCTBYIOT KaKHE-THOO CTAAMM NOCICAYIOINCH
00paboTKH, TaKHE KAaK CTAAMA H3MENbYCHHUS WIH CTaTUA NOATOTOBKH.

W3 nmocnenueit xameps! 112d nepBuanHO# KOHTPOIbHON (urotanuu muHHM 10 (roTaimu HYKHHH IPOTYKT
40" (KOTOPBIH MOXKET NPEACTABIATH COO0H OTXOAAMMI MOTOK MPH MPAMON (DIOTAIMH WK NOJTyYacMBbIif OTOK IPH
oOparHOii (hroTanuu) BEIBOIUTCS H3 (PIOTALHOHHOTO yCTpoiicTBa 1 B BUIAEC MOTOKA 83 XBOCTOB, KOTOPBIH MOXET
OBITH Jajee 006pPaboTaH JHOOBIM ITOIXOTIIUM CIIOCOOOM, H3BECTHBIM B JAHHOW 0OJACTH TCXHHUKH.

INepBas kamepa 111a nepBuuHO# rpy6o# (proTanuu MOKET UMETh 00BEM, PaBHBIH IO MEeHbIIEH Mepe 150
M°. B KauecTBe ambTEpHATHBBI, Mepsas kamepa 111a mepBuumHOi Tpy6oil (PIOTAIMH MOKET HMETh 00BEM, PABHbII
o MeHsImeit Mepe 500 M°. B kauecTBe aTbTepHATHBEI, TepBas kamepa 111a mepBHuHOit Tpy6oii (IOTAIMH MOKET
HMETh 00BEM, PABHBII IO MEHBIIEH Mepe, 2000 M.

Bropas xamepa 111b mepBuuHO# TpyOoii (pmoTarmu win arodast u3 ciaeayromux kamep 111b-f meppuaHOi
rpy0Ooii (proTarmu HHXKE IO MOTOKY OT MepBoil kameps! 111a mepBuyHOH Tpy0oil (hroTarmu MOKET HMETh 00BEM,
paBHBIi M0 MeHbIIeH Mepe 100 M”. B kauecTse ansTepHATHBBL, BTOpas kamepa 111b mepsrumoil rpy6oit (roTamuu
win robaq w3 crneayromux kamep 111b-f mepeutHoit Tpy00i (proTaruy HIKE MO MOTOKY OT MepBoit kKamepsr 111a
MCPBHYHO TPyOOH (PIoTanuy MOKECT UMETh 00BEM, PABHBIN MO MCHBIICH Mepe 300 M. B xauecTse AIIBTCPHATHBHI,
Bropas kamepa 111b mepeuusoil rpy0oit proTammn wmm modasd u3 caeayromux kamep 111b-f mepsuuHO# rpy0oi
(proTanMm HICKE MO MOTOKY OT IepBoii kameps! 111a mepeuuHol rpy0o# (roTamuy MOkeT HMETh 0OBEM, PaBHBIH
10 MeHbIIEH Mepe 500 M.

B BapumanTax BhIMONTHEHHSA H300peTeHUs Bropas kamepa 111b mepsudsO# rpy0o# (uoTammu, HEKOTOPHIC
n3 caeayromux kamep 111b-f mepsudHOi rpy0oi (roTanmu HIGKE MO MOTOKY OT MepBoi kameps! 111a mepsuuHOMH
rpy6oii uorammu wiHn Bee caeayromue kameps! 111b-f mepeuaHO# rpy6oii (roTammy HIDKE IO MOTOKY OT NEPBOH
kameps! 111a mepeuaHOi TpyOO0ii (paoTanHy MOTYT UMETh Takoii ske¢ 00BeM, Kak U mepsad kamepa 111a mepBuaHOH
rpy6oit ¢puoramuu (cMm. @ur.12). B BapuaHTax BHINONHEHUSA H300peTeHA BTopas kamepa 111b nepsuunoii rpy6oit
(oTauuu, HEKOTOpBIC U3 cieayronmx kamep 111b-f nmepeuno rpy6oit (uroTamuu HIKe IO MOTOKY OT IEPBOH
kameps! 111a nepsuunOi rpy0oit (rrotamuu mnm Bee chaeayromme kameps! 111b-f nmepuunoit rpy6oit uoTanmu
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HIDKE TI0 TOTOKY OT mepBoii kamepsl 11la mepBuuHO#l rpyOoi (hroTamum MOTYT HMETh MCHBINHH 00BEM, UeM
nepsast kamepa 111a neppuunoit rpy6oit ¢uoranuu (cMm. Gur.11).

INepBuunbIii BepxHui mpoaykr 51a u3 nepeoi kameps! 111a neppuyHoit rpyGoii (proTanuy HanpaBIsAeTCsA B
nepByro (uroranuoHHy0 kamepy 210a B muuum 200 BTOpmuHO# (uroranuu. Ilepsas xamepa 210a BTOpHYHOH
(pmoTanMH PACTIONIOKCHA B HETMOCPSACTBCHHOM MPOTOYHOM COOOINCHHH C IO MCHBIICH Mepe OMHOH mHepBOit
kamepodi 11la mepeuuHOM rpyOoii (pmotamum. Ilepsas kamepa 210a BTOpHYHOW (PIOTAUWH BBIMOJIHCHA C
BO3MOKHOCTBIO MOJIYUCHHA IIEPBHYHOTO BEPXHETO NMPOAYKTa 51a 13 mo MeHbIICH Mepe OHOM mepBoif kameps! 111a
nepBUYHOH Tpy0Ooii (yroTanmy B BUAC MUTAHUS IS H3BJICUCHHS MEPBOTO KOHIEHTPara 81, comep Kanero YacTHIbI
PYIbI C ICHHBIM MHHEPAJOM HWiIH MuHEpanamu. [lepsas kamepa 210a BropuyHO# (proTammu, Kak W JIOOBIC APYTHE
KaMephl BTOPHYHOW (pmoTarum, paGOTaeT HA CTAHJAPTHBIX NMPUHOHUNAX (PIOTanuH, KaK ONMHCAHO PAaHEE B 3TOM
ommcannu. Bepxuuit mpoaykr 50a u3 mepsoii kamepsl 210a BropuyHOi#l (moTarmu coOupacTCs B BHAC IEPBOTO
KOHIICHTpaTa 81, KOTOPBIH 3aTEM MOXKET OBITh HAMPABICH B JIOOVIO MOIXOANIYI0 CTAJHEO MOCICAYIOINCH
00padOTKH, H3BCCTHYIO B JAHHOW 00IACTH TCXHUKA

Jluams 20 BropuwyHOH (ioTarUM CONEPKUT MO MEHBINCH MEpe [IBC MPOTOYHO COOOINAFOIHECS
(protarrmonHBIe Kameps! 210. B oqHOoM BapmaHTe BBHIOTHCHHS THHUS 20 BTOPHYHOH (PIOTAIHH MOXKET COACPKATh
ot 2 a0 10 mporouno coodmaromuxcs (praoTanuoHEEIX kKamep 210a-210j. B ogroM BapnanTe BRIMOTHEHUS JTHHAA 20
BTOPHYHON (pIoTammm MOXeT coaepskatk oT 4 mo 7 (¢uoranmoHHBIX Kamep 210a-g. B npyrom Bapmante
BBINOJTHECHUA THHHA 20 BTOPHYHON (JIIOTAILMHU MOSKET COAEP ATk TpH (hIoTarOHHBIE Kamepsr 2 10a-c.

B mumaum 20 BropwuHO# (notammm mepeas (motammonHas kamepa 210a pacmonoikeHa B IPOTOYHOM
cooOmIIcHUH C 1O MCEHbINEH mepe ogHOH kamepoil 11la mepBuuHO#l rpyOoii (pioTamum W NpeIHA3HAYCHA UL
MOJyYCHHsI MIEPBUYHOTO BEPXHETO MpoAykra Sla u3 mo MeHbIuei Mepe omHON kameps! 111a mepBuuHOil rpy0Ooit
(motatmu UL u3BNeucHHUs nepeoro koHmeHrpara 81. Tlocnmeayromas kamepa 210b Bropuwusol (rotarum
pacmojo’keHa B IMPOTOYHOM COOOINCHHMH C IO MCEHBINCH Mepe OHOH mocrieayromed kamepoil 111b mepeuuHOi
rpy0oii (proTanMu U BHITOJHEHA C BO3MOKHOCTBIO IOJYyUCHUS MEPBHYHOTO BEPXHETO MpoAykTa 51b u3 yka3aHHOH
Mo MCHBIICH Mepe OoXHOU mocieayromei kameps! 111b mepBuuHO# TpyOol (proTarmu A8 W3BICUCHHA ICPBOTO
KOHIICHTpaTa. YKa3aHHAasd mociedyromas kamepa 210b BropuuHO# (proTammu pacmoyio’keHa B IPOTOYHOM
COOOINECHHY C MpeapIay e kamepoii 210a BTopuyHoi (raoTamum.

VYxkazanHsle nocneayomue (proTanuonHble kameps! 210b-c B muHuu 20 BTOPHIHOH ()IIOTalHH MOTYT OBITH
PacTOIOKEHBI B HCIIOCPSACTBEHHOM COCAMHCHHM KaMep APYT C APYTOM, HJIM JKE€ OHH MOTYT OBITh PACIOJIOKCHBI B
MPOTOYHOM COCAWHCHHH JAPYT C JAPYroM uepe3 TpyOompoBod wmu Tpybomposoasl 500. B omHOMm BapuanTe
BBINOJHCHHUSI BCE CMEXHBIC (protanmonHble kameps! 210a-c B juHum 20 BTOpHYHOH (hIoTaru MOTYT OBITH
PACTIONIOKEHBI B HEMOCPEACTBEHHOM COCIMHEHHH KaMep APYT C APYTOM; B KAUYECTBE aJbTCPHATHBBI, BCE CMEKHBIC
Kameps!I 210a-c BTopuyHOH (proTanuu MOTYT OBITH PACTIONIOMEHBI B IIPOTOYHOM COCAMHCHHH Uepes3 TPyOOmpOBO b
500; B KayecTBEC AaTbTCPHATHBBI, HEKOTOpPBIC M3 cocexHuX kamep 210a-c BTOpmyHOH (proTammu MOTYT OBITH
PacTONIO;KEHbI B HEMIOCPEACTBEHHOM COCIMHCHHH KaMep, TOTAA KaK APYTHE MOTYT OBITh PACIIOJIOKEHBI TAK, YTOOBI
MCKIY HAMH HMENCA TpyOompoeox 500, aHATOTHYHO TOMY, YTO OBLIO ONMHCAHO B CBA3M ¢ JWHHCH 10 mepBHYHON
(proTanmm.

B oaHOM BapHaHTe BBINOJIHCHUSA, MOKA3aHHOM Ha Dwur.4a, BTOPHYHBIN HIDKHUHM NPOAYKT 42a U3 mepBOd
Kameps! 210a BropuuHOH (hoTamum MOKET NMPOTEKaTh B MOCieAyrOmyro kamepy 210b Bropuusoi (pnortammm. B
KauyeCTBE AIbTCPHATHBBI, HWKHHH TPoAykT 42a w3 mepBod kamepbl 210a BTOpHYHONW (IOTamUH MOXKET OBITH
OOBECAWHCH C BTOPHYHBIM HIDKHAM NPOAYKTOM 42b W3 yKazaHHOW mocieayromeii kameps! 210b BropmuHOi
(pnoTanmy (Ha YCPTSIKAX HE MOKA3aHO).

IepBas ¢uorammonHas kamepa 210a B nuHuu 20 BTOpHUYHOH (IOTALMH, MPOTOYHO COOOINAOINASCA C
xamepoii 111a nepemuroi rpy6oii doTarmu, mMeeT 06beM ot 100 10 2000 M°. B KauecTBe aTbTCPHATHBL, MEpBas
(pnotaumonHas kamepa 210a B mueEH 20 BTOPHUYHON (hIOTALWHU, MPOTOYHO cooOImaromasica ¢ kamepod 11la
TIePBHYHO TPy GOl (PIOTAIMH, MOKET HMETh 06beM 0T 400 10 1000 M.

O6veM mepBoif  (motammonHo kamepbl 210a B guHum 20 BTOpHYHOH (UIOTalMH, NPOTOYHO
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COOOMIAKOINEHCS ¢ M0 MEHbIICH Mepe 0HOH kamepoii 111a mepeuyHoi rpy6oii (pioramum, cocrasmser ot 2 10 50%
OT COBOKYITHOTO 00BEMa YKAa3aHHOH 1O MeHbIIeH Mepe ogHO# kameps! 11la mepsuynoi rpyOoi ¢uiorammu. B
Ka4yeCTBE AIbTCPHATHBBL, 00BeM IepBOi (rroTanmoHHOH kameps! 210a B muHuu 20 BTOPHYHOH (PIOTalUH, TIPOTOYHO
COOOMIAKOIEHCS C O MEHbIIEH Mepe oaHOM kamepol 111a nepsuuHoif rpyOoif (pIoTamuu, MOMXKET COCTABIATH OT 3
10 30% OT COBOKYIHOT0 00BbeMa YKa3aHHOH IO MeHbIeH Mepe oaHoi kameps! 111a nepsuuHOi rpyOoii (protanuu
(cM. ®ur.4c).

Ilox coBOKYIHBIM OOBEMOM B HACTOALIEM JOKYMEHTE MOAPAa3yMeBacTCs OOBECAMHEHHBIH 00BEM Kamep
111a nepsuuHO# rpyOO# (hroTaumu, W3 KOTOPHIX mepBast kamepa 210a BropuyHO# (proTanuy moaydacT BEPXHHH
npoaykr 51a. Hampumep, mepsas kamepa 210a BropudHOH (pIoTanuu MOKET IMOJIydaTh BEPXHHE NPOAYKTHI S1a u3
6oxee yem oxHOi kameps! 111 mepBuuHO# Tpy0oi (rotauwyy B muHuH 10 mepBuuHON (uoTaumu. B 3toMm ciyuae
COBOKYITHBIH 00BCM MPEACTABIACT CO00H 00beIMHCHHBIH 00BeM kKaMep 111 mepBuyHO# rpyOoi (proTarmm.

ITo mMeHBIICH MEpe 0JHA TIOCTCAYIOMmAA kKamepa 210b BTOpHYHOH (hTOTAIUH PACTIONOKCHA HAKES TIO TIOTOKY
ot mepsoii kameps! 210b BTopmuHOH (proTammm. YkazaHHad mocieayromas kamepa 210b BropuuHOW (uoTammu
pacmosio’keHa B HETIOCPEACTBCHHOM NMPOTOYHOM COOOIICHHM C IO MEHBINCH Mepe OJHOW MOCIeayromeh kamepoi
111b nepeuunO# TpyOoit (uotaruu B muauH 10 mepsuuHO#l (uoTanmu. YkazaHHast mocrnexyromas kamepa 210b
BTOpHYHOH (protanuu B auHWHE 20 BTOPHUYHOH (DIOTAIMH BBITOJHEHA C BO3MOKHOCTBIO TOJIYUYCHHUS NMECPBHYHOTO
BEpxHEro nmpoaykra 51b m3 ykazaHHO# mo MeHbIIEH Mepe 0JHOH mocrieayromed kameps! 111b mepeuuHoit rpyOoit
(pnoTanmu. YkazaHHAA mocieayromas kamepa 210b BropuHOi (PIOTALMH BHIIOTHCHA C BO3MOKHOCTHIO TIOJYUCHHASA
TMICPBUYHOTO BEPXHETO MNpoAykTa S1b W3 ykazaHHOW MO MEHbIIEH Mepe OJHOW mociaeayromeid kamepsl 111b
nepBUYHOH Tpy0Ooi (uroTanmy B BHAC MHUTAHUS A U3BICUCHUS NMEPBOTO KOHIEHTpara 81, comep amiero JacTHIbI
PyAbI C IEHHBIM MHHEPAJIOM HJIM MHHEpAJaMH. YKa3zaHHAS nocieayromas kamepa 210b sropuuHO# (roTaimu, Kak
u mobas apyras kamepa 210 BropudaHO# (puiotargy, paboTacT Ha CTAHAAPTHBIX MPHHIUIAX (DIIOTANWH, KaK OMMHCAHO
paHee B 3TOM omnucaHuu. Bepxumii mpoaykr 50b m3 xameps! 210b BropmuHO# (uiotanmu cobupacTcs B BHIC
MEPBOTO KOHIECHTPaTa 81, UTO MOKET 3aTEM MPHBECTH K M000H moaxomameii craxuu mociaeayromeii oopaboTky,
H3BCCTHOH B JAHHOH 00JaCTH TEXHUKH.

KommuectBo (morammonHslx kamep 210, pacmososKCHHBIX IMOCICAOBATEIbHO B JHHHH 20 BTOPHYHOH
(poTanym, MOKET OBITH PaBHBIM (TEM K€ CaMbIM) KOJYECTBY kamep 111 mepBuuHOo# rpyGod (puoTarmy B JTHHHH
10 nmepBuuHOil (proTarmu. B HEKOTOPHIX BAPHAHTAX BBIMOJIHEHHUA KOJHIESCTBO (PIOTALHOHHBIX Kamep 210 B JuHUH
22 BTOpUYHOH (DIOTALMH MOXKET OBITH MEHBINE, ueM 4ucIo kamep 111 mepeuuHoi rpy0oii (uoTanuu B muaun 10
MEepBUYHOH (proTanum.

Kamepa 210a, 210b BropwuHOI (hoTamuu MOXKET OBITh BBIIOTHCHA C BO3MOXKHOCTBEO ITOJIYUCHUS
MIEPBUYHOTO BEPXHETo mpoxaykra S5la, 51b u3 1-3 xamep 111 mepeuuHO# rpyOoli (motamuu. B ogHOM BapmanTe
BHIMOJHEHHU Kamepa 210a, 210b BropuyHON (hroTamuu MOKET OBITH BBIIOTHCHA C BO3MOXKHOCTBEO ITOJTYYCHHS
MIEPBAUYHOTO BEpXHETo mpoxaykra Sla, 51b w3 1-2 xamep 11la, 111b mepsuuHoi#i rpyOoi (otammm. B oxHOM
BapHAHTE BHIMOTHEHHA Kamepa 210a, 210b BropwuHOl (paoTanmum MOKET OBITH BBITOJHEHA C BO3MO)KHOCTBIO
TIOJTyUCHHS IEPBUYHOTO BEPXHETo mpoaykra Sla, 51b He 6oaee yem u3 nyx kamep 111a, 111b mepsuunoit rpy0Ooit
(¢motamn. B omHOM BapmaHTe BBIMONHEHHMs Kamepa 210a BropuuHO#l (roTammm MOXKEeT OBITh BBHINIOJHEHA C
BO3MO’KHOCTBIO IIOJIyYCHHS NEPBHUYHOTO BEPXHETO Npoaykra S5la m3 ommol kamepsl 11la mepsmunoil rpy0oit
(proTanmm.

B KkauecTBe anbTEpHATHBBI WM JOTOJHHUTCJIBHO, VKazaHHAS mociexyromas kamepa 210b BropmunO#H
(proTary MOXKET OBITH BBIIOTHCHA C BO3MOKHOCTBEO TIOJTYUCHHS NMIEPBHYHOTO BEepxXHEro mpoaykra 51b, 51c u3 mo
MeHbIIeH Mepe aByX kamep 111b, 111c mepeuunoii Tpy0o# (guortanmu (cm. Pur.12). VkazaHHas mocieayromas
kamepa 210b BropuyHOH (rIoTanuHE MOXKET OBITH BBINOJHEHA C BO3MOKHOCTBIO MOJYUCHHS IIEPBHYHOTO BEPXHETO
npoaykra 51b-d u3 1-4 xamep 111b-d mepeuuHoit rpy6oii paoTanun. B onHOM BapHaHTE BBIOJHCHHUS YKa3aHHASL
mocaeayromas kamepa 210b BropuuHOW (rmoTammu MOKCT OBITH BBIOJHCHA C BO3MOKHOCTBEO IOJYUCHHA
MEPBUYHOTO BepxHero mpoaykra 51b-d w3 1-2 kamep 110b-c mepmuuHO# rpyOoit ¢uoranmu. OxuH BapHaHT
BBINOJHCHHUA, B KOTOPOM YKa3aHHasd mocrieAyromas kamepa 210b propuunoil (roTanuu mosy4yaeT NEpBUYHBIN
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BepxHHui npoaykT 51b u3 oxHo# kameps! 111b mepsuuHoil rpyOoii GuoTanmu, uzoopaxkeH, HanpuMep, Ha Dur.la-b
H 2a-c.

Hwxauit mpoxykr 42b w3 ykasaHHOH mnocneayromed kamepbl 210b BropmuHOH (urotanmmu MOXKET
mpoTeKarh 00paTHO B y3ea 11 rpy6oif (pioTaumu B uHuE 10 nepBUYHON (PIOTALMH B MECTE HIDKE MO MOTOKY OT
TOH Kameps! 111b mepeuuHOi rpy6oii (hroTamuu, U3 KOTOPOH ykazaHHasA mocieayromas kamepa 210b BropuuHOi
(poTanyy MOJKET MOJy4aTh NMEPBHYHBIH BepxXHuil mpoAykr S51b (cm. ®wur.la). B ogHOM BapHaHTE BBINOJHCHHSA
HIDKHUH PoayKT 42b U3 ykazanHOIH nocneayromei kameps! 210b BropuyHOH (proTanun MOKeT MpoTeKaTh 0OPATHO
B MOCICOYOIy 0 kamepy 110c mepBuUHOM IpyO0il (DIOTALHMU HIDKS IO MMOTOKY OT MEPBOi kKamepsI 111b nepBuHOM
rpy0oii (poTanmu, W3 KOTOPO# yKazaHHAd MOCcAyromas kamepa 210b BTOpHYHOHN (ProTAlH MOXKET MOJIY4ATh
TICPBUYHBIA BEpXHUH NpoaykT 51b (cm. @wur.6a, 9). B ogHOM BapHaHTE BBINOJHCHHS HHKHHE MpoAykT 42b u3
VKa3aHHOW mocieayromei kameps! 210b BropuaHoil (oTanuy MOKET OBITh OOBEAMHCH C BEPXHHM MPOIYKTOM 51
W3 IO MECHbIICH Mepe OaHON mocnenyromeii kameps! 111c nepsuyHO# rpyOoii (proTarum HImKe MO MOTOKY OT TOH
kamepsl 111b mepeuuHON rpy0oH (proTamum, w3 KOTOpOH yka3aHHas mociaexyromas kamepa 210b sropmuHoit
(pToTaIH MOYKET MOJTYYaTh IIEPBHUHBIN BEpXHUM MPOAyKT 51b (cM. Dur.1b).

B onHOM BapmaHTE BBINOJHCHHS HIDKHHH TPOAYKT 42¢ W3 mocnemHeH mocienyromel (hroTarmoHHON
kameps! 210c B muanm 20 BropH4HOiH (roTarmu MOXET OBITh OOBECAMHCH C BEPXHHM NMPOAYKTOM 522 W3 KaMephl
112a mepBHYHON KOHTPOJIBHOH (prroTanuy uim ¢ 00 bEAMHECHHBIMI BEPXHUMH ITpoaykTamu 52a-d u3 aByx wim Gonee
kamep 112a-d mepBuyHOH KOHTPONBHOW (uroTanwu B y37e 12 KOHTpOJbHOH (proTamum, kak mokazaHo Ha Dwur.2
(cruromHas THHEA). JTO CBA3AHO C TEM, YTO KAYECTBO B CMBICJIC KOJHYECTBA NCHHBIX MUHEPATbHBIX YACTHI, BCC
CIIIC MPUCYTCTBYIOMINX B HIKHEM MPOAYKTE 42¢, ONMHM3KO MM AHAJOTHYHO KAYCCTBY BCPXHETO MPOAYKTa(0B) 52 B
TuHEA 12 KOHTPONBHOH (ProTanuu, W, MOSTOMY [IBa MOTOKA MOTYT OBITh BMECTC HANPABICHBI HA MOCJICAYIOMIYIO
00paboTKy, HANPHMEP, MOBTOPHOC H3METBYCHHE 64. 3TO MOKET MOBBICHTH J(P(PCKTHBHOCTH (DIOTAHOHHOTO
ycTpoiicTBa 1, a TakKe MPHUBECTH K SKOHOMHH JHCPromoTPeONCHHA, TaK KaK KOJHYCCTBO OTACIBHBIX CTAIHH
mocaeayrome it 00paboTKH MOKET OBITh YMCHBIICHO.

B kauecTBe adbTCPHATHBBI, B 3aBHCUMOCTH OT MHHEPAJIOTHYECKOTO COCTaBa HUKHETO NPOAykTa 42c, OH
TAKKE MOKET OBITh HANPABJICH B y3ea 12 KOHTpoibHOH (rotanuu (proTanuHoHHOTO ycTpoicrsa 1 it o6paboTku
KOHTPOJIbHOH (prroTamuet. Hyokauit mpoaykt 42¢ MoxkeT ObITh HANPaBJIEH B kaMepy 112a mepBHYHOH KOHTPOJILHON
(potanum, THOO HEMOCPEACTBEHHO BO (MIOTALHOHHYIO KaMepy, TuO0 B TPyOOIPOBOa MEXIy ABYMs kamepamu 111,
112 mepeuunoii (umotamuu. Ha ®ur.2 mokazaH OJWH BAPHAHT BBINOJHCHHA, B KOTOPOM HIDKHUH HPOAYKT 42C
HANpPaBJsIeTCS B TPYOONPOBOX MEXKIY MOCHeAHeH kamepoii 111e mepsuuHO# rpyOoi (proTaruu U nmepBoi KamMepoi
112a mepBHYHOW KOHTPOJIBHOH (DIOTALWH U1 OOBCIMHCHHUA C HIDKHEM MpoaykToM 40 y3ma 11 rpy6oii ¢piaotanuu
(myHKTHPHAS TUHEA). BO3MOXKHO, YTO HIDKHUH MPOAYKT 42C TAKKS MOKET OBITH HANIPABICH B TPYOOMPOBOI MCIKIY
moO0sIMH 1BYMs Kamepamu 112a-d mepBUYHOH KOHTPOIBHOW (uoTammu Ams 00pabOTKH B Kamepe NEpBHYHOMN
KOHTPOJIbHOH (pnoTanmu. BrimeykazaHHblC BApHAHTHI BHIMOJHECHHS MOTYT OBITH OCOOCHHO IIOJIC3HBIMH, CCITH
KA4YCCTBO HIDKHETO mpoaykra 42¢ w3 jguauH 20 BTOPHUHOH (DTOTADMU TAKOBO, YTO OH TPSOYCT MOCICAYIOMICH
(motamuu 111 3P HEKTHBHOTO H3BICUCHNUS IICHHBIX MUHEPATbHBIX YACTHI{ U3 MOTOKA ITYJIBITHL.

VkazaHHag nocaeayromas (protanuoHHas kamepa 210b B miuamn 20 BTOPHIHON (DroTamy, HAXOAMAACT B
HCTIOCPCACTBCHHOM MPOTOYHOM COOOMICHUH ¢ kKamepoi 111 mepsuuHO# rpy0oii (hroTammy, HAmpuMep, ¢ KaMCpoi
111b mepsmuHoii Tpy6oii (ruoTamum, mMeet 06beM oT 100 g0 1000 M. B kayecTBe aNBTCPHATHBBI, YKA3AHHAS
nocrenyromas (praoranmonnas kamepa 210b B muHIM 20 BrOpHYHOH (roTanuy, HAXOAAMAACT B HEIIOCPEACTBEHHOM
MPOTOYHOM COoOOmeHn: ¢ Kamepod 111 mepsudsOW Tpy6oil (motammm, Hampumep, ¢ Kamepor 111b mepsuuHO#
rpy6oii (proTaIHH, MOKET HMETh 06BeM oT 300 10 1000 M.

OO0BeM ykazaHHOH mocienyromell (uoranmoHHOH kamepsl 210b B ymuamm 20 BrOpHYHOH (roTammy,
MPOTOYHO COOOINAOIIEHCS C 0 MEHbIIEH Mepe oxHOH kamepoii 111 nepBudHON rpy0o# (hroTaIim, COCTAaBIACT OT
2 10 50% o1 coBOKYNMHOTO 00BEMa YKA3aHHOH IO MEHbIICH Mepe oaHOH kamepsl 111 mepsuunoi (pnotanum. B
Ka4yeCTBE AIbTCPHATHBBL, 00BEM YyKazaHHOH mocriemyromeit (aoramuonnoi kameps! 210b B muHnu 20 BTOpHUYHOH
(proTanuy, MPOTOYHO COOOINAMOLICHCS C MO MEHbIICH Mepe ogHOHW kamepoidl 111 mepmmuHON rpyOoi QuoTanuu,
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coctapisieT OT 3 10 30% OT COBOKYNHOIO 00beMa yKa3aHHOH mo MeHbIIeH Mepe oqHOH kamepsl 111 mepsmuHOM
(pnotaunu (cMm. Dur.4c¢).

ITox coBOKymHBIM 00BEMOM 37ECh MOAPA3yMEBAacTCA COBOKYIHBIH 00beM kamep 111 mepBuuHON
(oTauu, U3 KOTOPBIX kKaMepa 210b BropuuHO (roTamuu noayyact BepxHuil mpoaykr 51. Hanpumep, yka3anHas
nocneAyromas kamepa 210b BropuuHOil (roTanuu MOXKET MOJTydaTh BEpXHUI mpoaykt S1b, S1c m3 xamep 111b,
111c nepsuuHO# (moTamuu B muHuU 10 mepsuuHOi (notanuu (cM. dur.12). B 3ToM ciyyae cOBOKYNHBIH 00beM
npeacraBisieT co00i COBOKYIHBIH 00beM kamep 111b, 111c mepeuyHoil (aoTarmu.

B oxHOM BapuaHTe BBIONHCHHS HepBas (prorammonHas kamepa 210a B muHum 20 BTOPHYHON (hroTanun
uMeeT Oompmmii 00BEM, HYEeM YKazaHHAs mocieayromas (uorarmonHas kamepa 210b B ymHmu 20 BTOPHUHOM
(proTanmy.

B omHOM BapHWaHTC BBIMOJHCHHSA YKA3aHHASA MOCICAYIOmAd (urotaroHHas kamepa 210b B muHEE 20
BTOPHYHON (proTarmuu mMeeT OOl 00beM, ueM mepBas (rnorarmonHas kamepa 210a B muHEA 20 BTOpHUYHOMN
(proTanmm.

IMocnenyromue Qrorammonnsie kameps! 210b, 210c B muanm 20 BTOpWUYHOH (uoTamwu MOTYT OBITH
PacTONIOKEHbI B HEMIOCPEACTBEHHOM COCIMHCHHH Kamep APYT C APYTOM, HIIH JK€ OHH MOTYT OBITh PACIIOJIOKCHBI B
MPOTOYHOM COCAWHCHUH JAPYT C APYIoM duepe3 TpyOomposod wim Tpyodomposoas! 500. B omHoMm BapmanTe
BBINOJTHCHUS BCE CMEXHBIC (prnotanmonneie kamepbl 210 B ymamn 20 BTOpudyHOH (roTarmu MOTYT OBITH
PacToNIO;KEHBI B HEMOCPEICTBECHHOM COCAMHCHHN KaMep APYT C APYTOM; B KAUECTBE aJbTCPHATHBBI, BCC CMEKHBIC
Kameps! 210 BTOpHYHOH (hroTaruu MOTYT OBITH PACIIOJIOKCHBI B MPOTOYHOM COCIHWHCHHH 4epe3 TPyOOIpOBOIbI
500; B kauecTBe AaIbTCPHATHBBI, HEKOTOPbIC M3 CMCKHBIX Kamep 210 BropmuHOH (uoTamuu MOTyT OBITH
PacIoJIO>KEHbI B HEMIOCPEACTBEHHOM COCIMHCHHUH KaMep, TOTJa Kak APYTHE MOTYT OBITh PACIIOJIOXKEHBI TaK, YTOObI
MGy HAMH HMENCA TpyOomposox 500, aHAOTHYHO TOMY, YTO OBLIO ONHCAHO B CBA3HM ¢ JmHHCH 10 mepBHYHON
(proTanmu.

W3 obmactu, pacnosnoskeHHOH BOIM3H AHA 71 (proTanuoHHOM Kamepsl, u3 nepBoit kameps! 210a BTOpH4HOH
(oTanuu B BHAC HIO)KHETO NMPOAYKTA 42a BBIBOJUTCA MOPOJAA WIIM YacTh IyJbIBI, COACPIKAIIAA YACTHLBI PYHbIL,
KOTOPBIC HE MOJAHHMAKOTCS HA MOBEPXHOCTh MyJbIbl. HukHuil mpoaykT 42a HANPABILIECTCA B MOCICAYIOIIYIO HIH
creayromy kamepy 210b BropuuHOil (roTaumu, KOTOpas MOJNYYACT HWKHHH MPOAYKT 42a B BUAC MHTAHHSI W3
npeapiaymeii kamepsl 210a BropuuHO# (uotaumu. [lynpma oOpadaTbiBacTCs B MOCICAYIOUICH WM CICAyIOIICH
kamepe 210b Bropu4HOH (roTammu, Tak e, Kak W B IEpBod kamepe 210a BTOpHYHOH (roTammu, crocoOoM,
XOPOIIO H3BECTHBIM CIICIHATHCTY B JAHHOI 00IACTH TEXHUKH.

B omHOM BapmaHTC BBINMOJHCHHSA HIDKHHH TPOAYKT 42b W3 ykazaHHOW mocimexyromed kameps! 210b
BTOPHYHOH (DIOTADMH MOKET NMPOTEKATh B IOCICTHIOK) W3 YKA3aHHOH Mo MEHbINCH Mepe oxHO# kamepsr 111
TepBUYHOH rpyOo# (proTamum, w3 KOTOPOH OBLT MOJTYyUCH NEPBUYHBIH BepXHHH mpoaykt 51b, wmm B kamepy 110c
mepBHYHOH TpyOoH (rotamuu (cM. urypsr 6a-c, 9) HIKKC MO MOTOKY OT MOCICAHCH W3 YKA3aHHOH MO0 MCHBIICH
Mepe oxHOH Kameps! 51b nepsuuHOi Tpy0Ooii (rroTanmy, W3 KOTOPOH OBIT MOJTyYCH NEPBHUHBIN BEPXHHH MPOIYKT
51b. Hmwxauit npoaykr 42b moxer Obrmb HampaeicH B TpyOomposon 500, mpemmectsyrommii kamepe 111
MCPBHYHON TPyOOH (proTamum, B KOTOPYIO JOUKCH OBITh HANPABJICH HIOKHUN mpoaykT 42b (cm. @wur.1b), wmm B
cOopHbIi TpyOonposox 510, koTOpsIi cOOMpaeT BEpXHUH MPOAYKT M3 HECKOIbKHX Kamep 111 mepsmunOi rpy6oit
(otamum (cM. Dur.1a), MK HEMOCPEACTBECHHO B KAMEPY NEPBHYHOH rpy0oii (otanmu (cM., Hanpumep, Our.6a).

B oxsoM BapmaHTe BHITOJHCHHS HIDKHUH MPOAYKT 42' w3 mocneHel (praoTanmoHHo#H kameps! B tuHEA 20
BTOPHYHON (MIOTAIMH MOKET BBITEKATh W3 YKA3aHHOW mocieayroniel kamepsl 210b BropuyHO# (proTanmm B BHAC
MOTOKA 83 XBOCTOB.

B oxHOM BapmaHTE BBHINOJHCHHS HIDKHUH HpoaykT 42b moxeT mpoTtekats B kamepy 11lc mepsuuHON
rpy0oii (uroTanuy HIKe IO MOTOKY OT TOH kKameps! 111b mepsuyHOH rpyOoii GuoTammu, u3 KOTOpoi OBLT MOTyUeH
MCPBUYHBIA BepXHHH mpoaykr 51b. Hmwkuuit mpoaykr 42b MoMeT mpoTekaTh HEMOCPEICTBEHHO B Kamepy 111b,
111c mepBuuHOi rpyOo# ¢uiotammu umu B TpyOomposoa 500, nmpemmectpyrommit kamepe 111b, 111c mepsuuHOi
rpy6oii (prorammu.
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B oxHOM BapuaHTE BBHINOJHCHHS NEPBHYHbIH BEpXHUH mpoaykT 51a m3 kameps! 111a nepeuuanoii rpy0oi
(proTaMK MOKET MPOTEKATh B ABE MapasUIcIbHbIC kKaMeps! 210a BropuaHoil (proTamuu. 3TOT BAPHAHT BHIIOJIHCHUS
HE MOKA3aH Ha 4YepTekax. TakoH BapHAHT BBIMOJHCHUS MOXET OBITH JIETKO PEaH30BAH, HANPHMED, B BapHAHTE
BBITIOJTHCHIA, PEACTABICHHOM HA ®Dur.5a, myTeM pa3MeIneHus BTOPOi mepBoif kameps! 210a BropuyHOiH (proTanuu
BOJIM3H HJIH PAAOM C CIHHCTBEHHOH kamepoii 210a BTopudyHOHN (hroTaIiy U HAPABJICHUSA BEPXHETO Mpoaykra Sla
uepe3 cOopHbIil TpyOomposoa 510 B xBe mapamienbHbie kKamepsl 210a BropuuHOit (pnotaruu. TIepBbiii KOHICHTpAT
81 B BUAE BepXHEro Mpoaykra 50a u3 00eux ABYX MApAJLICIbHBIX MepBbIX Kamep 210a BropuuHOi (prnotamuu Oynet
OTIACTBHO COOMPATHCS M HANPABILITHCSA JATbINC, TOTJA KAK HIDKHHC MPOAYKTHI 42 W3 00EHX ABYX MApaUICIbHBIX
nmepBeIx Kamep 210a BropuuHO# (urotammu MOTyT OBITH JHOO COOpPAHBI W HANMpPAaBJICHBI BHU3 IO IMOTOKY B
YKA3aHHYIO MOCICAYIOIYr kamepy 210b BropuuHoit (motarmm yepe3 cOopHBIi TpyOdomnposoa 510, aHATOTHYHBI
MOKA3aHHOMY, Hanpumep, Ha Our.7.

IToToku mynbIsl, KaK HIGKHUE MPOAYKTHI 40, 42, Tak M BepxHHE NPOAYKTHI 50, 51, 52 MOIyT nepeMemaTses
Mo, ICHCTBHEM CHIIBI TSDKECTH. T0 ecTh Mo00if MOTOK MEKY JTFOOBIMH MO MECHBIICH Mepe ABYMS (DIOTAHOHHBIMHA
KaMEPAaMH, PACMOJIOKCHHBIMH B MPOTOYHOM COCAHMHCHHUH APYT C APYTOM, MOKET MEPEMEINAThCA MOJ JCHCTBHEM
CHIIBI TsDKECTH. Hampmmep, NMOTOK Mynsmbl MEKay mnepBod kamepod 11la mepeuunOH rpyOo# (uoTammm u
mocaeayromeit kamepoi 111b nepsudHOH rpy6oit (proTanuy MOKET NCPEMEINATHCA O ACHCTBHCM CHITBI TSDKCCTH.
B kauecTBe aIbTEpHATHBBI HIH JOMOJHHTCIBHO, MOTOK IyJBIOBI MEKAY IHEpBOH Kamepoil 112a mepBHUHON
KOHTPOJIbHOH (motammm W mociedyromeil kamepoir 112b mepBH4HONW KOHTPONBHOH —(DIIOTAIIHH  MOSKET
MIEPEMENIAThCA IO JCHCTBHEM CHIIBI TSDKECTH. B KauecTBe aibTCPHATHBBI WM JOTOJHHTEIBHO, MOTOK ITYJIBITHI
Mexkay kamepoit 111le mepsuunO# rpy0o# ¢aoTanuu u kamepoii 112a mepBUYHON KOHTPOJIBHOH (DIOTALHH MOMKET
MIEPEMENIAThCA IO JCHCTBHEM CHIIBI TSDKECTH. B KauecTBe aibTCPHATHBBI WM JOTIOJHHTEIHHO, MOTOK ITYJIBITHI
MEKAy mepBoif kamepoi 210a ropudHOH (uroTamu 1 mocieayromeii kamepoi 210b BropuHOH (hroTarym, MOKET
MEPEMEIIAThCA MOJ ACHCTBHEM CHIBI TSDKSCTH. B KAueCTBE ANbTEPHATHBBI WM JOMOJHHUTEIBHO, MOTOK ITyJIBIBI
MEXIy KaMepoil mepBHYHOH rpy0oif (proTauun u KaMepoi BTOPHYHOH (ProTaruu, KOTOPHIC MPOTOYHO COCTHHCHBI
JpPYT C APYTOM, MOXKET MEPeMENIaThCs MOA ACHCTBHEM CHUIIBI TOHKECTH. HampuMep, MOTOK IyJIbIBI MEXKTY NEpBOH
kamepoit 111a nepsuuHoit rpy6oit (rotamuu B muHuK 10 nepBu4HON (uioTaumu 1 nepBoi (ProTaruOHHON KaMepoi
210a B yEEH 20 BTOPHYHOH (DIOTALMH MOSKET MEPEMEINAThCA MOJ ASHCTBHEM CHIIBI TsDkecTH. Hampumep, moTok
IyJIBITBI MEXAY MOCHeayromel kamepoii 111b nepsuuHoil rpyOoi (prnotaumu B muHEK 10 nepBH4HOH (hroTamuu u
nocneAyromel (uaorammonHo# kamepoit 210b B muHum 20 BTOpUYHOH (DIOTAIMH MOMKET IEPEeMEINAaThCs IOX
JCHCTBHEM CHITBI TSDKSCTH.

UroOb! 00IErYnTh MEPEMEIICHHE MOA JCHCTBHEM CHIIBI TSDKECTH HMOTOKOB IMYJIBIIBL, IO MCHBINCH Mepe
HEKOTOpBIC U3 (proTanuoHHEIX Kamep 111, 112, 210, 300 MOTYT OBITH PACHOIOKCHBI CTYIICHYATO IO OTHOIICHHUIO K
VPOBHIO 3CMJIM, HAa KOTOPOH YCTAHOBICHO (DIoTammoOHHOC YCTpoiicTBO (cM. @ur.5c m 6¢). B kauectse
aNbTCPHATHBBI, NICPECIMBHBIC KPOMKH 76 (PIOTAIMOHHBIX KaMep, HampuMmep, kamep 11la-c mepBuuHO# (uoTammy,
MOTYT OBITh PACTIOJIOKEHBI HA PA3HBIX BBICOTAX.

Kak moxHO BHmets Ha ®ur.5c m 6C, CTyNCHbKA, BBITOJHCHHAS MEKAY JHOOBIMH CME)KHBIMH
(pTOTAaIMOHHBIME  KAMEPaMH, TPHBOAWT K Ppa3HULEC B ypoBHE 70 MOBEPXHOCTH MYJBIBI JBYX CMEXKHBIX
(proTamOHHBIX Kamep. B 3ToM ciyyae CTymeHbKa MOKET OBITH PAcIOJIOKCHA MEXTy ABYMs Kamepamu 111
nepBuUYHOH rpyOoi ¢uotammm B duHEH 10 mepBHYHOH (roTamum, a TakKe MEXTY ABYMS (DIOTAIMOHHBIMHU
kamepamu 210a, 210b B muHuM 20 BropryHO# (proTamuu. Taxske BOZMOXKHO, YTOOBI CTYNICHBKA OBIIa PaCHONIOKEHA
MexKay kamepoir 111 mepeuyHOW rpy0Ooit (proTauny B TUHHH MCPBHYHOH (DIOTALMH W MO MCHBINCH MEPE OTHOMN
(motatrmonHON kamepoit 210a B jmHMm 20 BropH4HOH (IOTADMM, MM MEXIY COCCTHHMH (MIOTALMOHHBIMH
kamepamu 210a, 210b B muruu 20 BTOpHYHON (roTanuy, WM MEXIy NociaegHeH kaMepoii 111e nepsunoi rpyOoi
(otatmu u mepBoi kamepod 112a mepBHYHOH KOHTPOJBHOH (roTammu, WiIn MEXAy AByMs Kamepamu 112
NEPBUYHOH KOHTPOJILHOH (prroTaruu y31a 12 xoHTpossHOH (raotanuu B muHuY 10 nepBu4HON (QrIoTanum.

Jl1s cenpanucTa B JAaHHOW 0OJNAcTH TEXHMKH OYECBHIHO, YTO BEPTHKAIBHOC PACIIOJIOXKCHHE PA3IHYHBIX
(motarmonHsIx kamep 111, 112, 210, 300 moxxeT OBITH peaqM30BaHO HAMIYYIIHM 00Pa3oM C yYETOM TpeOOBaHMH
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nporecca (pIOTalMH U KOHCTPYKTHBHBIM PacooskeHHEM (DI0TalMOHHOTO yCTpolicTa 1.

I'paBuTANMOHHBIN NMOTOK ITyJIBIBI JOCTHTACTCA OJaroxaps HaOPHOMY T'PATUCHTY MEKIY JFOOBIMHU JBYMS
()TOTALIMOHHBIMH KAMEPaMH C PA3IHYHBIMH YPOBHAMH IIOBCPXHOCTH MYJIBIIBL, PEATM3YEMBIMH C IOMOIIBIO
CTYNECHBKU MEKAY AHUINAMHU 71 (PIOTAMOHHBIX KaMmep, Kak MOXHO YBUACTh HA Dur.5c u 6C, WM C MOMOIIBIO
CTYIICHPKH MEXKAY ICPCIUBHBIMH KPOMKaMH, Kak ObLTO OOBACHEHO panee B pazzmene Cymmocts HM300percHus
HACTOSAIIETO OTUCAHUSL.

B xauecTBe aqpTCpPHATHBBI HWIH B AOIOJHCHHC K BBIIICOMMCAHHOMY MCEXAHU3MY NPOTCKAHHA NOTOKOB
MyJIBIBL, TIEPEMEINACMBIX MO ACHCTBHEM CHIIBI TSHKCCTH, TOTOKH Iy JIBITBI MOTYT IIEPEMEINATHCS, B OJTHOH M TOH jke
VCTAHOBKE H3 (DIOTALMOHHBIX KAMEp, C MOMOMIBID OJHOTO WM HCCKOJBKHX HACOCOB C HHU3KHM HAMOPOM,
PACTIONIOKCHHBIX MEKAY JTHOOBIMH ABYMS CMCKHBIMH (DIOTAIMOHHBIMH KaMepamu, JuOO B TPyOONpOBOAC HIIH
Tpybomposogax 500, MO0 HEMOCPEACTBCHHO MCHKIY COCCTHUMH (DTOTAHOHHBIMH KAMCPAMH B CIydac, KOTJa
CMEKHbIC KAMEPBI PACIIOJIOKECHBI B HETTOCPEACTBEHHOM COCIHHCHHUH Kamep pyr ¢ apyrom. Kornma (ioranmonsse
KaMephl WM HEKOTOPBIE W3 (PIOTAHOHHBIX KAMEP PACHOJIOKEHBI B OXHOH IUTOCKOCTH, TO €CTh AHHINA Kamep 70
PacTOI0KEHbBI HA OTHOM YPOBHE OTHOCHTEIFHO YPOBHS 3EMIIH, MOXKET IIOTPEOOBATHCS IIEPEKAYKA, IIPHUCM YPOBCHD
TIOBEPXHOCTH ITyJIBIBI ABYX CMEKHBIX (MIOTAIMOHHBIX KAMEP MOKET OBITH 0OJIee WM MCHEE OJHHAKOBBIM, a 3aTEM
CO3JACTCsl HATIOPHBIN TPAJWMCHT, II0 MCHBIICH MEpEe HEAOCTATOUHBIH [UI1 NMEPEMEINCHHSA MOTOKA ITyJBIBI IO
JCHCTBHEM CHIIBI TSDKCCTH. B 0THOM BapHaHTE BBHIIOTHEHHS MOTOKH MMy JIbITI MOTYT IIEPEMEINATHCS IO ACHCTBHEM
CHJIBI TSDKECTH MEXXIY HEKOTOPBIMH W3 CMEXHBIX (DIOTAIIHOHHBIX KAMEP, a TAKKE C MMOMOIIBIO HACOCA WIIH HACOCOB
C HHU3KHM HAINIOPOM MEXIy HEKOTOPBIMH H3 CMEKHBIX (IOTAIMOHHBIX KaMep BO (pIoTanmoHHOM ycTpoiicTse 1.

@IOTAIMOHHOS YCTPOHCTBO 1 MOKET TaKKe COACPIKATH CTAIUIO 62 MOCICAyIomeH oopadoTkn. Hampumep,
BepxXHHH mpoaykT S1c w3 Mo MeHbINEH mepe omHOH Kamepsl 111c mepeuuHO#l rpyOoi (oTanmmu MOKeT OBITH
HATIPABJICH [UIA MPOTCKAHWSA B 3Ty CTagui0 62 mocrmeayromei oOpaboTkun. B oaHOM BapHaHTE BBIMOTHCHHA
OOBCIMHCHHBIC BEPXHHE MPOIYKTHI W3 YKa3aHHOH mo MeHbIIeH Mmepe omHoi kameps! 111c mepsuuHON rpyGoit
(roTanuu W W3 MO MEHBIICH Mepe oxHOH mociexyromeil kamepsl 111d mepeuyHO#N rpyGoil (roTaimu HIKE MO
MOTOKY OT Kamepsl 111c mepsuuHOM rpy0oi (noTammu MOTyT OBITH HANPABJICHBI U1 MPOTCKAHUSA B CTaJHIO 62
nocrnenyromeit oopadotku. Ha ®ur.15 nmokazano (rotanuoHHOE ycTpoiicTBO 1b, B KOTOPOM BEpXHHE IIPOIYKTHI
51c, 51d senmeomnucanubix kamep 111c, 111d nepeuuHoil rpy6oii ¢motanun B muauE 10b mepBuyHON (hroTanym
OOBCOMHAIOTCS M HANPABISIIOTCA B CTaaui0 62 mocieayromei o0paboTku uepe3 cOOpHbId TpyOomposox 510.
Cramma 62 mocienyromeil 00pa0OTKH B 3TOM INpHMEpe MPEACTAB/LIET COOOH MNEPEUHCTHYIO (DIOTALUIo,
BBINOJTHACMYIO B JTHHHH MEPSUUCTHOIH (DroTaruu.

B xauecTse anpTCPHATHBBI WK JOTIOTHUTCIFHO, 00BECAHMHCHHBIC BTOPHYHBIC BEPXHHUE MPOoayKTh 50a, 50b
W3 MO MEeHbIICH Mepe aByX kamep 210a, 210b BropuyHO#l (oTanuy MOTYT MPOTEKATh B CTAIUIO 62 mOCIeAyomei
00padoTKH.

Hwxanit mpoaykr 40' u3 nocneaneii (hroTarmoHHON KaMeps! B TuHAH 10 nepBUYHOH (proTanum, TO €CTh U3
mocrenHel kamepsl 112d mepBHYHONW KOHTPOJIBHOH (ProTammy, MOMKET HMPOTEKaTh B CTAAHIO 62 TOCIeyrOmei
00paboTKH, WIH >X¢ OH MOXCET OBITh BBIXOMUTH M3 (UIOTAIMOHHOTO ycTpoiictBa 1 B BHAE XBOCTOB 83.
JIOTIOTHUTETPHO WIIH B KA4YECTBE ANBTCPHATHBBIL, HIDKHHH HpoaykT 42' w3 mociemneil kameps! 210b BropmuHOi
(rotanyu B EAH 20 BTOPUYHOH (PIIOTaNUH MOSKET MPOTEKATh B CTAAMIO 62 MOCIEAYIOMEH 00paboTKH, HITH e OH
MOKET BBIXOJHUTH U3 (DIOTAIHOHHOTO yCcTpoiicTBa | B BHIAEC XBOCTOB 83,

VkazaHHasA cTagus 62 MOCHeAyomeH 00paboTKH MOXKET BKIIOYATh, HANIPHMED, CTAAWIO U3METbUCHHI. B
Ka4yeCTBE ANbTCPHATUBBI WIIH JOMOJHHTEIBHO, cTamus 62 mociaeayromed 0OpaOOTKH MOMKET BKIFOUATh CTAIHIO
MOATOTOBKH. B KauecTBC aabTCPHATHBBI WM JOTOJTHHTCIBHO, CTagusd 62 MOCIACAYIOIICH O0O0PadOTKH MOMXKET
BKIIFOUATh CTammro (MIOTanuu, TAaKyK KaK CTagua IepeuducTHOH Quortammu. JlpyrumMu cioBaMu, cramus 62
MOCNEAYFOIIEH 0OpabOTKU MOKET TAKXKE BKIIFOUATH HECKOJBKO OT/IC/IBHBIX CTAAUI MpoLecca B KOMOMHAIHH.

OIOTAMOHHOE YCTPOMCTBO 1 MOKET TakKe COACPIKATh MOOMONHHUTCIBPHYHO JHHHIO 30 BTOPHUIHOH
(proTanHHU, COACPIKALIYIO MO0 MCHBIICH MEpe OHY JOMOJHHUTCIbHYIO Kamepy 300 BTropuuHOI (prroTanuu, MPOTOYHO
COOOMIAKOIIYIOCS C MO MEHbHICH Mepe omHoi kamepod 111 mepBuuHON rpyOoif (uioTammu U BBIMOJHCHHYIO C
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BO3MOJKHOCTBIO MOJYYCHHA NEPBHYHOIO BEPXHEr0 MpoAykTa 51 H3 IO MEHBIICH MEpe OJHOH MOCICAYIOLICH
kameps! 111 nepBuuHOi Tpy6oif QoTanuu (cM., Hanpumep, @ur.7 u 8). YkazanHas AomoHHTEIbHAA kamepa 300
BTOPHYHOH (prroTamum padoTacT Mo CyINECTBY TakK e, Kak M Apyrue kamepsl 210 BTOpuyHOH (prroTaimu, Kak ObLI0
OIIHCAHO PAaHEE B 3TOM OIHMCAHUH.

JonomnutemsHas kamepa 300 BTOpWYHON (DIOTALUH BBIIOTHCHA C BO3MOXKHOCTBIO IIOJIYUCHHA
NEPBHYHOTO BEPXHETO NpoAykra 51b u3 mo MeHblreil Mepe omHO#l kameps! 111 mepBuuHON rpy6oil (raotaumu u
HIDKHETO mpoaykra 42 wu3 mociuedyromed kamepsl 210b propuunodt (umorammm. Hmwkuuit mpoaykr 42' u3
JOMOTHATETbHOU Kameps! 300 BTOpUUYHOHN (PIOTALHU MOKET BBIXOJHTH M3 (PIOTALMOHHOTO ycTpoiicTea 1 B BHIC
moToka 83 XBOocTOB. B kauecTBe anbTEPHATHBHI WM JOTOJHHTCIBHO, HIDKHHH MPOAYKT 42' W3 AOMOJHHTECIBHOMN
kameps! 300 BTOpHYHOI (hIIOTAIMU MOSKET OBITh HANPABJICH B CTAAMIO 62 MOCICAYIOMEH 00padOTKH.

B oxHOM BapmaHTE BBIIOJHCHHUS mMepsas kamepa 210a BTOpuYHOH (MIOTALHH MOXKET OBITH BBITIOJHCHA C
BO3MOKHOCTBIO TIOJYYCHHS NECPBHYHOTO BEPXHEro mpoxykra S5la w3 mepsoi kameps! 11la mepsuuHO#H rpy0Ooit
(otanmm, a nonoxHUTENBRHAS Kamepa 300 BTOpHYHOH (uroTammy MOKET IOJIy4aTh MCPBHYHBIN BEPXHHH MPOIYKT
51b, 51c u3 mo MeHbIIEH Mepe ABYX mocieayonmx kamep 111 nepsuyHoii rpy6oit pruotanum.

B onHoM BapmaHTE BBIOIOJHEHHS IOMOJTHATENbHAA Kamepa 300 BropmuHoil (rotarmum MOkeT OBITH
BBITNIOJTHECHA C BO3MOJKHOCTBE) MOJYYCHHA MEPBHYHOTO BEPXHETO HMpoAykTa 51b, Slc W3 MO MEHbHICH Mepe ABYX
kamep 110b, 110c nepsuuHO rpy0oif (roTamuu (3TOT BapHAHT BHITOJHCHUS HE MOKA3aH HA YepTekax). B oxHOM
BAPHAHTC BBIMOJNHCHHA [JOTMOJHUTCITBHAA Kamepa 300 BTOpuYHON (oTamum MOKET TPCACTABIATH COOOM
TPATUIMOHHYI0 NEPEYHCTHYI0 Kamepy 300, BBITOJHEHHYIO C BO3MOKHOCTBIO TOJYYCHHS NEPBHYHOTO BEPXHETO
npoaykra Slc, 51d, 5le u3 mo meHpmel Mepe Tpex kamep 111c, 111d, 111e nepsuunoil rpyOoii paotamum (cMm.,
Hanpumep, Our.9).

B onHoM BapmaHTE BBIIOJHECHHS JOMOJIHHUTENbHAA kamepa 300 BropuuHOH (motamum MOkeT OBITH
PACTONOKEHA B MOJIOKCHHH HIDKC IO MOTOKY OT YKA3aHHOH IO MCHbIICH Mepe OAHOH mepBod kamepsl 210a
BTOPHYHOH (pJIOTAMH W/WIM YKA3aHHOM MO MEHbBIIEH Mepe OmHOH mocriexyromed kamepsl 210b BTOpHUYHOH
(rotauuu (cM., Hanpumep, Pur.7, 8 u 10).

B cooTBercTBHH C OJHHM BAPHAHTOM BBINOJHCHHS H300pETCHUS, (NIOTALMOHHOE yCTPOHCTBO 1 MOXKeT
coaepxxkath ase quHuA 10a, 10b nepBuuHoi (uotarmu. Ileppas (uotarmmonHas kamepa 210a B muHuN 20 BTOPUYHOI
(hoTanyy MOJKET MOJTy4aTh BEPXHHUH MpoayKT S1a, 52a u3 mepsbix kamep 111a, 121a nepsuuHO# rpy6oii (proTanym
obeux muHHH 10a, 10b (cM. ®ur.13). B ogHoM BapuaHTe BBIOIOJTHEHHA JMHHA 20 BTOPHYHOH (DIOTaLHH MOXKET
CoIepkaTh ABC JOMONHHUTEIbHBIC Kamepsl 300a, 300b BropwuHO#l (pioTaimmu, KOTOPBIC NPEIHA3HAYCHBI TS
MOJyuCHHUSI OOBCAMHCHHBIX BEPXHHX MPOAYKTOB M3 mocieayromux kamep 111b-e uw 121b-e¢ mepsuuHOil rpy0Ooit
(pmotanum, cooTBeTCTBEHHO, 00enx juHuA 10a, 10b mepeuuHO#H (hrotarmn. BropuuHslii HHOKHUEH mpoaykT 42 w3
mepBoii kamepsl 210a BTOpWYHONW (ruoTamum MOKST MPOTCKATh B 00¢ JOMOTHHUTCIBHBIC Kamepsl 300a, 300b
BTOPHYHOH (proTanmy, Kak MOKHO yBuHAeTh HA @wur.13. HmwxHue mpoayktel 42' MOTYT HPOTEKAaTh B CTAmAHIO 62
mocaeayromeii 00padoTKH aHAIOTHYHO TOMY, YTO OBLIO OMHCAHO BHINC, THOO MO OTACIBHOCTH, THOO 00a MOTOKA
MOTYT OBITh OO'BCTHHEHBI, WIIH BBIXOIUTH U3 (DIOTAI[HOHHOTO YCTPOWCTBA 1 B BHAE XBOCTOB 83 MO OTACIBHOCTH H3
obenx gonoxHUTENBbHBIX kKamep 300a, 300b Bropmunoii (uotammu. [ToTok 83 XBOCTOB M3 JONOJTHUTEIBHBIX KAMEP
300a, 300b BrOpHYHOH (hIOTAIIH TAKKE MOKET OBITH OOBCIWHCH, A 3a4TCM HAMMPABJICH K BRIXOAY U3 (DIOTALHOHHOTO
yCTpoiicTBa B BHIE 00BCIMHEHHOTO NMOTOKA 83 XBOCTOB.

ITo menbpmieit Mmepe oxHa w3 kamep 111a-f mepsuuHoi Tpy00ii proTanuy n/vim Mo MEHBINEH Mepe OHA U3
kamep 210a-b, 300 BropmuHO#l (proTamum MOKET coAepXKaTh KaMeEpy NEHHOW (DTOTAIMH WM TaK HA3bIBACMYIO
TPAJUIMOHHYI0 (DIIOTAIMOHHYIO KaMmepy, padota KOTopoil Obln omucaHa B pazaciac «CyIIHOCTh H300PCTCHHD)
HACTOAIICTO ONHCAHWA. B OXHOM BapHaHTE BBINOJIHCHHA TPEThs kamepa 11lc mepmuusOW rpyOoi ¢uotammu B
muapd 10 mepBHYHON (proTanum COACPKUT Kamepy HeHHOH (motanum. Kpome Toro, mobasd crieayromas KaMepa
111d-f mepeuunoM rpyOoii (Quotanmu mocne Tperbel kamepsl 111lc mepsuuHON rpyOOH (uoTammu MOXKET
coJepkaTth Kamepy IeHHOH (otamuu. B onHOM BapuaHTe BBINOJIHEHH IepBast kamepa 111a mepeudHoi rpy6oi
(otauuu u BTOpas kamepa 111b nepsuunoii rpy6oit ¢puotauuu B muHHE 10 nepBuyHON (poTanuy MOTYT paboTaTh
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KaK MCPETHBHBIC (DIOTAHOHHBIC KAMEPBL, MOAPOOHOCTH KOTOPBIX TAKKE OBLTH OMHCAHBI B pasneic «CyIMHOCTh
H300PETCHIUSD HACTOSIIETO OMHCAHMS.

JIOTIOTHUTEIBHO HIH B KQUECTBE AJBTCPHATHBBI JBYM BBILIICYIOMAHYTHIM BAPHAHTAM BBITIOJHCHUS, THHH
20 BTOpHUHOH (pIOTALMH MOXKET COACPIKATh MO MCHBILICH MEpe OTHY NECPEUHCTHYIO KaMepy, TO €CTh OJHA HIH
Heckoapko kamep 210a-b, 300 BTOpuuHOH (hrOTAlMH MOTYT ACHCTBOBATh KAK KaMephl NEPEUHCTHOH rpyOoif
(motanym, 1, TaxuM 00pa3zoM, TuHHA 20 BTOPHYHON (DIOTAIMH MOKET IOHHMATBCA KaK HIH PadOTaTh KaK JTHHHSI
WM KOHTYP NEPEUHCTHOH IpyOoii (oTarmu.

B oxHOM BapuaHTe BHIMOJHCHUS (DIOTANHOHHBIN a3 MOKET MOAABATHCA BO (DIOTALIHOHHYIO KAMEpy, TIC
MyJIbIIa PA3AC/HICTCA HAa BEPXHUH NPOAYKT U HIDKHUH npoaykT. droTaummoHHAA KaMepa, B KOTOPYIO NOJACTCA
(pTOTAaMOHHBIN Ta3, MOKET COJCP)KAaTh HMMICIICpP. B KkauecTBe ambTepPHATHBBI, (DIOTALMOHHBIA Ta3 MOMKET
MOIABATHCA B TIOATOTOBHTCIBHYO (DIOTAIHOHHY IO Kamepy 115, B KOTOPOif YCTAHOBJICH HMIICIIICD.

®IOTAIHOHHOS YCTPOHCTBO 1, ONMHCAHHOC B HACTOAMICM JOKYMCHTC, OCOOCHHO TOJXOIHT, HO HC
OTPAHHYHMBACTCS 3THM, UL HCTIOIb30BAHIS IIPH W3BJICUCHUH IICHHBIX MHHCPAJIOB, COACPKALIUX PYABL, TAC YaCTHIBI
MHUHCpANTBHOH Pyasl comepxatr meas (Cu), muHK (Zn), xene3o (Fe), muput wmm cyns(pua MeTania, TaKOH KAk
cyme(pun 3010Ta. YaCTHIEI MUHCPATHHON PYABI, COACPKAIMUE APYTHC NCHHBIC MAUHCPANBI, Takue kak Pb, Pt, PGM
(merammsr mmatuHOBOH Tpymmsl Ru, Rh, Pd, Os, Ir, Pt), okcuaHblc MHHCpPAIBI, MPOMBINLICHHBIC MAHCPAITBI, TAKHC
Kak Li (To eCTh CHHOAYMEH), IETAIUT H PEIKO3EMENIBHBIC MUHEPAJIBI, TAKKE MOTYT OBITh H3BICUCHBI B COOTBETCTBHH
C Pa3IUYHBIMH ACTIEKTAMH 3TOT0 H300peTeHus. (DIOTAIMOHHOE YCTPOHCTBO MOAXOAWT [UIA HCHOJB30BAHHA IIPH
H3BJICYCHUH YACTHI[ MHUHEPATHHOH PYABL COACPALIMX LCHHBIH MHHEPAJ, OCOOCHHO W3 HH3KOCOPTHOH Py MBI
D I0TAIMOHHOES YCTPOHCTBO OCOOCHHO MOAXOANT AJIA H3BICUCHHUA YACTHI MHHCPATbHOH pyasl, coaepkamei Cu, u3
HU3KOCOPTHOH PyABL. YCTPOHCTBO (PIOTANUH TAKKS HOAXOTUT I H3BJICUCHUSA HACTHUI] MHHCPATBHOH PYIBL
cogepkamux Fe, myrem oOpaTHoit (rotarmu.

OnuH BapHaHT BBHINOJHCHHA HA IPHUMCHEHUE (DIOTAIMOHHOTO YCTPOICTBA, B COOTBETCTBHH C 3THM
OTHCAHUEM, MOXET HCIOJB30BaTh BO (DIOTAIMOHHOM ycCTpoiicTBe mepByro kamepy llla mepBuuHoii rpyGoi
(poTauu, 060BEM KOTOPOH COCTABIACT MO MeHbIIEH Mepe 150 M3, U CHIIy TSKECTH U1 NMPHUBEACHUS B JBIDKCHHUC
NMOTOKA My abnbl. OJMH BAPHAHT BBIOJHCHUS HA IPUMEHEHUE ()IIOTALIMOHHOTO YCTPOHCTBA, B COOTBETCTBHH C 3TUM
OIIIMCAaHHEM, MOKET HCIOJB30BaTh BO (DIOTALMOHHOM YCTpOIicTBe mepByro Kamepy llla mepBuunoi rpy0oii
(proTammm, 06BeM KOTOPOil COCTABIACT MO MEHbIICH Mepe 500 M°, M CHJIY TSUKESCTH [T MPHBEICHHS B JIBHIKCHHC
noToKa myabnbl. OMH BAPHAHT BHINOJIHCHHS HA MPUMEHEHUE (DIOTALMOHHOTO YCTPOHCTBA, B COOTBETCTBHH C 3THM
OTHCAHWEM, MOXKET HCIOJb30BaTh BO (DIOTAIMOHHOM YCTpoiicTBe mepByro kamepy llla mepsuuHoii rpy0Ooit
(roTamuu, 065eM KOTOPOi COCTABIMET MO MEHbIIEH Mepe 2000 M, M CHIy TSKECTH IS TPHBEICHHS B JBH/KCHHE
MOTOKA Iy JIBIIBIL.

OnuH BapWaHT BHINOJHCHHS HA NPHMCHCHHE (DTOTAHOHHOTO YCTPOMCTBA, B COOTBETCTBHH C 3THM
OTHCAHUEM, MOXKET WCIOIb30BaTh, B KAYCCTBC AIBTCPHATHBBI WM JONOJHUTEIBHO, BTOPYK Kamepy 111b
NepBHYHOH TPy6oil (oTammK, 00BeM KOTOPOi COCTAaBIsSeT Mo MeHbmicif Mepe 100 M°, W CHIy THKECTH i
TPHUBEICHUSA B JBIDKCHHE INMOTOKA Myabnbl. OAWH BapWaHT BHIOJHCHHS HA TPHMCHEHHE (DIOTAHOHHOTO
YCTpOICTBA, B COOTBETCTBHH C 3THM OIMCAHHWEM, MOKET HCIOIb30BaTh BTOPYIO Kamepy 111b mepsuunoii rpydoit
(roTamum, KoTOpas HMeeT 06BEM MO MeHbIei Mepe 300 M, M CHIIy TKECTH [UIS PHBEACHHA B IBHKCHHE TOTOKA
myaenel. OJUH BAapPHAHT BBHINOJHCHHA HA NPHUMCHEHHE (DIOTAMOHHOTO YCTPOWCTBA, B COOTBETCTBHH C 3THM
OTHCAHNCM, MOKCT HCMOIB30BATh BTOPYIO Kamepy 111b mepeuunoil rpy6oit roTamum, KoTopas HMEeT 00BEM 10
MerbIeii Mepe 500 M, B CHITy TSUKECTH 1S IPHBEICHHSA B ABIJKCHHE TOTOKA Ty JTbITBL

OnuH BapWaHT BHINIOJHCHHA HAa IPHMEHCHHE (DTOTAHOHHOTO YCTPOMCTBA, B COOTBETCTBHH C 3THM
OTIMCAHUEM, MOKET HCIOJIb30BaTh, B KAUCCTBE ANBTCPHATHUBBI WIH IOTIOJHUTEIBHO, CHITY TSHKECTH UL IPHBEACHHA
B IBIKCHHC MOTOKA My JIBIBI MEKay kamepamu 111a-f mepeutHoif rpy0oii (paoTammm.

OnuH BapHaHT BBHINOJHCHHA HAa IPHMEHECHHE (DIOTAIHOHHOTO YCTPOMCTBA, B COOTBETCTBHH C 3THM
OTIHCAHUEM, MOKET HCIOJIb30BaTh, B KAYCCTBE AJbTCPHATUBBI WIH JTOTIOJHUTEIBHO, CUITY TSHKECTH JJISI IPHBCACHHA

B JABIDKCHHE MOTOKA My JIBbITBI MEKTy kamepamu 210a-b, 300 BTopuuHoit (uroTanuu.
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OnuH BapHaHT BBHINOJHCHHS HAa IPHMEHECHHE (DTOTAIHOHHOTO YCTPOMCTBA, B COOTBETCTBHH C 3THM
OTIHCAHUEM, MOKET HCI0JIb30BaTh, B KAYCCTBE ABTCPHATHUBBI WIH JTOTIOJHUTEIBHO, CHUITY TSHKECTH JJISI IPHBEACHHA
B JBI)KCHHE IOTOKA IyJbIBI MEKAy Kamepoit 111 mepBuunoif rpyGoit ¢(notammm u mepsoit kamepoit 210
BTOPHYHOH (proTamuu, mpuyeM Ase (PIOTAHOHHBIC KAMEPBI HMCIOT APYT C APYTOM IPOTO4HOE coeauHeHue. OauH
BApHAHT BBINOJTHCHUS HA NMPHMCHCHUE (DIOTAIMOHHOTO YCTPONCTBA, B COOTBETCTBHH C 3THUM OIMCAHHEM, MOKET
HCTIOJIb30BaTh CHIYy TSDKECTH U1 NPHUBCACHHA B JBIDKCHHE IOTOKA IyJbIIBI MCKAy NepBod kamepod 11la
NepBHYHOH rpyOoi (uoTtamuu u mepBoi kamepoii 210a BropuuHo#l (noTamuu. B kauecTBe aibTepHATHBBI HIIH
JOMOJTHATEIBHO, B CHIC OJHOM BAPHAHTEC NMPUMCHCHHS (MIOTALHOHHOTO YCTPOMCTBA, B COOTBETCTBHH C STHM
OTHCAHUEM, MOXKCT HCIHOJNB30BATHCS CHJIA THKCCTH I TPUBCACHHUSA B JBIDKCHHC INOTOKA MYJBIBI MEKIY
JomoTHATETbHOW kamepoir 110b-f mepeuunOM rpy0oi (uoTanun M AONMOIHUTETbHONW Kamepoil 210b BropmuHOit
(proTanMy WM TOTIOTHUTEIBHOH Kamepoi 300 BropuyHOH (roTamuy.

B cooTtBercTBHH C eme OAHHM AacCHEKTOM H300peTeHMs, (DIOTALMOHHAS YCTAHOBKA 9 COACPIKHT
(pTOTAaITMOHHOE YCTPOHCTBO 1, BBIIOJHEHHOE B COOTBCTCTBHH C 3THM OIMCAHUEM. B OXHOM BapHaHTE BBIIOTHCHHSA
(pTOTaIIMOHHAS YCTAHOBKA 9 MOXKET COJCPrKaTh II0 MCHBIICH Mepe aBa (prnoTanuoHHBIX ycTpoicTsa 1. B oxHOM
BAPHAHTE BBITOJHCHUSA (DIOTAIMOHHAS YCTAHOBKA 9 MOKET COACP)KATh MO MEHbHICH Mepe TpH (DIOTAIHOHHBIX
ycrpotictea 1. B ogqHOM BapmaHTE BBHITOJTHCHMS (PIOTANMOHHASA YCTAHOBKA 9 MOKET COAEpKaTh MO MEHBIICH Mepe
OHO TIePBOC (PIOTANHOHHOS YCTPOWCTBO 1a A H3BICUCHUA MEPBOTO KOHICHTPaTa 81 W Mo MCHBINCH MEpPE OIHO
BTOPOC (PIOTAHOHHOE YCTPOiicTBO 1b amd u3BncueHHA BTOPOTO KOHICHTpaTa 82 (cm. @ur. 15).

B oxHOM BapmanTe BRmOTHECHHS (oTanuoHHbIC Kamepsl 111, 112 muanm 10a mepsuyHO#H (uioTanmu mo
MCHBIICH MEpEe OJHOTO NEPBOTO (DIOTAIMOHHOTO YCTPOWCTBA la Ay W3BJICUCHHSA IEPBOTO KOHICHTpara 81 m
(motatrmonnsle kamepsl 111, 122 muamu 10b mepsudsON (oTamum 1Mo MEHBINEH Mepe OJHOTO BTOPOTO
(pIOTANHOHHOTO YCTpOWCTBA 1b 114 H3BJICUCHUA BTOPOTO KOHICHTpaTa 82 PacmoJiO)KCHBI MOCICIOBATCIHHO (CM.
®ur.15).

@noTanuoOHHAsA YCTAHOBKA 9 MOMKET coAepkaTth (DIOTAIMOHHOE YCTPOHCTBO 1, BBINOJHEHHOE C
BO3MOXKHOCTBIO m3BIcuHeHUs Cu. B kauecTBe anbTCpHATHUBBI WM JOIOJHHTEIBHO, (DIOTALMOHHAA yCTAHOBKA 9
MOJKET COACPKATh (PIOTAIHOHHOEC YCTpOHCTBO 1, BBIMOJHCHHOE C BO3MOKHOCTBIO H3BJICUCHHA Zn. B kauectse
aJbTCPHATHBBI HITH JOTIOJHHUTCIBHO, (DIOTAMOHHASI YCTAHOBKA 9 MOMKET COACPKATh (DIOTAMOHHOE YCTPOICTBO 1,
BBINIOJHCHHOC C BO3MOJKHOCTBEO H3BJICUCHMA IIHPUTA. B KauyecTBe anbTCPHATHBBI IJIH JONOJHHTCIBHO,
(poTanMOHHAA YCTAaHOBKA 9 MOXET cOACprKaTh (DIOTALHOHHOE YCTPOHCTBO 1, BBINOJHEHHOE C BO3MOXKHOCTBIO
H3BJICUCHHUSA W3 CyJb(HIa METalia, TAKOTO KAaK 30JI0TO. B COOTBETCTBHM C CINEC OJHHM BAaPHAHTOM BBINOJTHCHUS
H300peTCHUS, (DIOTAIMOHHAS YCTAHOBKA 9 MOXKET COACPIKATh (DIOTAIMOHHOEC YCTPOWCTBO 1, BBIMOJHCHHOC C
BO3MOJKHOCTBIO H3BJICUCHHSI YACTUI MHHCPAIbHOH pyxsl, cozepkamux Cu, W3 HH3KOCOPTHOH pyasl. B
COOTBETCTBUH C OJHHM BAPHAHTOM BBIIOTHCHHSA H300peTeHHs, (DTOTALMOHHAS YCTAHOBKA 9 MOMKET COJCPKaTh
(pTOTaITMOHHOE YCTPOHCTBO 1, BBIMMOJTHEHHOE C BO3ZMOKHOCTBEO H3BIIcUCHHS Fe myTem o0paTHoii (hroTamuy.

®oTAIMOHHAS YCTAHOBKA 9 MOKCT TAKKS COACPIKATH YCTPOHCTBO I MOCICAYIOMCH 00pabOTKH HACTHIL
MHHEPAJIBHOH PyAbl, B3BCIICHHBIX B MyJbIE, TAK UTO BTOPOH KOHLIEHTPAT 82 OTIMYACTCA OT MEPBOrO KOHICHTpaTa
81. B otHOM BapHaHTE BBIOJIHCHHUS YCTPOMCTBO AU MOCICAYIOMEH 00pab0oTKH YaCTHI! MEHCPATBHOH Py IbI MOMKET
TIPEICTABILTE COOOH CTamMIO 62 M3MENBYCHHS, PACIIOIOKCHHYIO MEKAY NMEPBbIM (DIOTAHOHHBIM YCTPOWCTBOM la
H BTOPHIM (pIOTAamMOHHBIM ycTpoiicTBoM 1b. B oaHOM BapmaHTE BBHINIOJHEHHA YCTPOMCTBO UI1 MOCICAyIOINEH
00padOTKH 4YACTHI] MHHCPATBHOW PyIbl MOXKCT TPCACTABIATH COOOHW YCTpoiicTBO 65 g1  modaBicHUA
(pTOTOpPEarcHTOB, PACHOIOKCHHOE MCEKAY NEPBBIM (UIOTALHOHHBIM YCTPOHCTBOM la W BTOPHIM (DIOTAMOHHEIM
ycrpoiicteom 1b.

B cOOTBETCTBHH C APYTHM ACTICKTOM H300PCTCHHA, MPETOKCH Coco0 (protammn 11 00paboTKH HaCTHIT
MUHEPATbHOH PyAbI, B3BCIICHHBIX B IyJbIic. B 3TOoM crocobe myipna moasepracrTcst mepBuuHOi (aotammm 10,
BKIIFOUANOINCH 1O MeEHbIIEeH Mmepe ase crazuum 11la, 111b mepeuuHOil rpyOoi (hroTammu, pacHoIOKCHHBIX
MOCNICIOBATEILHO U B MPOTOYHOM COOOINCHUH APYT C APYTOM UL Pa3ACICHUS IyJbIBI HA MEPBHYHBIH HIDKHUH
mpoaykT 40 U mepPBUYHBIN BEPXHUH mMpoayKT S1a, 51b, u Tarke BKIFOUAIONICH O MEHBINCH Mepe aBe ctaxuu 112a,
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112b KOHTPOJIBHOH (HTOTALHH, PACTIOTIOKCHHBIX MOCICAOBATCIFHO H B MPOTOYHOM COOOIICHUH APYT C APYTOM JUIA
pasnescHus My JIbITI HA HIKHUH MpoAy KT 40 U MepBHYHbIN BEPXHUH MpoayKT 52a, 52b.

INepBuunbiii HkHHHE nmpoxykT 40 w3 mpexasiaymmed craguu 11la mepBudHOM (uoTanMH MOXKET OBITH
HAIPAaBJICH B cleAyIomyo ctaauio 111b nmepeuynoit ¢prorammu. [lepBuHbli BepXHUM MPOAYKT 51a U3 MO MEHbIICH
Mepe mepBoil ctamuu 110a mepBUuHON ()IOTAUMH HANPABIAIOT B NEpBYIO crammo 210a BropuuHO#l (hrotanuu
auHuy 20 BTOPHYHOH (DIOTAIMH I U3BJICUCHHA IIEPBOrO KOHIGHTpaTta 81, mpuueM BTOpmuHAs (uotamms 20
COAEPKHT N0 MeHbIIeH Mepe ase craxuu 210a, 201b BTopuHOH (rIoTaIMy, PacTOI0KEHHbIE IOCICAOBATEIBHO U B
MPOTOYHOM COOOLICHWH. YKa3aHHAsA MO MEHbIICH Mepe mepsas cragus 110a rpyOoit ¢puotanuy u mepsast cTagus
210a BTOpHYHOH (DIOTALMH PACTIOJOKCHBI IOCJICIOBATCIBHO H B MPOTOYHOM cooOmennu. Kpome Toro, B
COOTBETCTBHH CO CITOCOOOM, BO BTOPHYHOMH (proTamyu 20 mepBUYHBIN BEpXHAN MPOAYKT 51b W3 mo MeHpIICH Mepe
OomHOW mocieayromei craauu 111b rpy0oil (proTamymu HANPABIAIOT B MOCICAYIOMYIO CTaguio 210b BTOPHYHON
(hoTanuy, pacNoNOKCHHYIO IOCICAO0BATEIBHO M IPOTOYHO COOOMIAIOIIYIOCA C YKA3aHHOH IO MEHbIIEH Mepe
OmHOW mocrmeayromei cramueii 111b rpyOoii (ioTaumu i W3BICUCHUA NMCPBOTO KOHICHTpaTa 81, a HIDKHUMA
mpoAyKT 42a w3 mpempiaymei ctaguu 210a BTOPUYHON (hIOTAUWH HAMPABIAIOT B MOCICAYIOMYH craguro 210b
BTOPHYHOM (poTaruu. B kavecTse ambTepHATHBEI, HIKHIN MPOAYKT 42a w3 mpeapiaymei cranun 210a BropuuHOi
(otatmu MOXKET OBITh OOBEOMHEH C HIDKHUM TPOAyKTOM 42b w3 mocieayromeil crammu 210b Bropmumoi
(motarum. [lepBuyHBIN BepXHUH NPOIYKT 522, 52b w3 cragmit 112a, 112b koHTpobHOH (proTanyMK HANPABIIOT
obparao B cramuro 11la, 111b rpyGoii (pmoTaumn WM B CTAIWIO TOBTOPHOTO W3MCITBUCHHA 604, a 3aTeM B
MICPEUNCTHY IO (pIIOTALHIO.

[Tynpma MoXeT OBITh MOJBEPTHYTA MO MCHBIIECH MEPE YETHIPEM CTATHAM NEpBUYHOH (hnotammu. B oxHOM
BAPHAHTE BBINOJHCHHS IyJIblIa MOKET OBITh MOJABEprHyTa OT 4 mo 10 craxmii nepsuuHO#l (otamuu. B ogHOM
BAPHAHTE BBINOJHCHHS IyJIbIIA MOXET OBITH IOJBEPTHYTa OT 4 m0 7 craguii mepBuyHOW (prnotammm. B xauectse
aJbTCPHATHBB HJIH JOIOJHHTCIBHO, ITyJbIIa MOXCET OBITh IIOJBEPTHYTA IO MEHBINCH MEpe IBYM CTaIUsIM
BTOPHYHOH (poTanmu. B oJHOM BapHaHTE BBINOJHEHHS IMyJbIla MOXKET OBITh MOJABEPrHyTa OoT 2 A0 10 crammit
BTOpHYHOH (proTanuu. B oxHOM BapHaHTE BBINOJIHCHUA ITYJbIIA MOXET OBITh HOABEPTHyTa OT 4 10 7 cramui
BTOPHYHOH (hroTaImu.

B ogHOM BapHaHTE BBINOJIHCHHUS NMEPBUYHBIM BEpXHUH MpoaykT Slc-e¢ u3 1-3 crammit 11lc-e rpy0Goit
(oTanuu MokeT OBITH HampaeieH B craamio 210b BTOpuuHO# (roTaruu. B 0ZHOM BapHaHTE BBINOJHCHHSA
MICPBUYHBIA BEPXHHI MPOAYKT S1b-c w3 1-2 crammit 111b-c rpy0oii (proTamuu MOKET OBITH HANMPABJICH B CTAIUIO
210b ropuuHOii (poTanmu. B 0HOM BapHAHTC BBHIMOJHCHHS MECPBHYHBIA BEPXHUH MPOAYKT S1C W3 MO MEHBIICH
Mepe oxHOH mocnenyromei craguu 111c rpy0oif proTauuy U BTOPHYHBIH HIDKHHH MPOAYKT 42 W3 MOCICAYIOMEH
craquu 210b BrOpHYHOH (oTammy MOTYT OBITh HANMpPaBJICHBI B JOTIOJHHTCIbHYIO cramuio 300 BropmuHOi
(motarnu. B oHOM BapHaHTE BBHINOJHCHHS IECPBHUHBIN BEPXHHH MpoAyKT 5la w3 mepsoii cramuu 111a rpy6oii
(proTaruu MOKET OBITH HANIPABIICH B MEPBYIO cTaauio 210a BropuaHO# (hroTarmu, a IEpBUYHBIA BEPXHUH MPOAYKT
51b-c w3 Mo MCHBIICH Mepe ABYX mocueayrommx crammii 110b-c TpyOoii (proTammu MOKST OBITh HANPABICH B
JIOTIOJTHUTCTHHYIO cTaauro 300 BTOpUYHOH (DroTanmy.

B omwom BapmanTe BRmMONHEHHA craausd 210a BropuyHOH (UIOTaru MOKET MOJNY4aTh IECPBHYHBIN
BepxHHH npoaykT Sla, 51b He Gosee yem w3 aByX cragmii 111a, 111b rpyOoii guotanmu. B eme oxHOM BapuanTe
BBIMOTHEHHA cTagust 210a BropuyHO# (proTamum MOKET MOJIYYaTh IIEPBHYHBIN BEPXHUH MPOIYKT 51a ToNpKO W3
omHo#t cramum 11la rpyGoii ¢notamum. B ogHOM BapwaHTE BBINOJHCHHS, JOTIOJHHTEIBHO WM B KA4YCCTBE
aJbTEPHATHUBBI, Moceayromas craxus 210b BropuyHOil (hroTanmy MOXKET NMOIY4YaTh IIEPBHYHBIN BEPXHHH MPOIYKT
51b, 51c He Gomee yem u3 aBYX cragmii 110b, 110c rpy6oii duoTanum.

B oxHOM BapuaHTE BBINOJHEHUS HIDKHIN NPOayKT 42b u3 craauu 210b BropuyHOH (roTanmu MOKeT OBITh
HATIPABJICH B NCPBHYHYIO (protanmumro 10 B MOCHCIHIO W3 YKA3aHHOW IO MCHBINCH Mepe omHO# crammm 111b
rpy6oit ¢urotammy, w3 KOTOPOH OBLT MOJIyHUEH NMEpBUYHBIN BEpXHUH mpoaykT 51b, wmm B cramuro 11lc-e rpy6Goit
(proTaMy HIDKE MO MOTOKY OT MOCJICAHEH M3 yKa3aHHOM 1o MeHbIIeH Mepe oaHOH craauu 111b rpy6oit guotamuu,
U3 KOTOPOH OBUI MOJTyYEH MEPBUYHBIN BEPXHUH MPOAYKT 51b.
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ITo menpIIeH Mepe B oaHO cramuu 111a rpy6oii (rotarum u/uam mo MeHbIIEH Mepe B oxHOM ctaaun 210a
BTOPHYHON (PIIOTALMH MOXKET HCIOTB30BAThCS MEeHHAA (otanus. JIOMOTHUTEIBHO HIH B KQUECTBE ATbTCPHATHBBI,
B nepBoi cramuu 111a rpy6Goif (aoTamum MOKET HCIOJIB30BaThCA IepesuBHat (rmotammsa. B omHOM BapuaHTe
BBINOJHCHHUA B NepBoi cragmm 11la rpyGoit (notamum u BO BTOpol cramum 111b rpyOoil (uoTamum MOxeT
HCTIOJIB30BATHCS NEPETHBHAA (DIOTALHA.

ITPUMEPBI

[MoToxu myJIbIBI (BEPXHHUH MPOAYKT, HIOKHUI MPOAYKT) MEKIY PA3THYHBIMH (DIOTALIHOHHBIMH KAMEPaMHU
(xamMepamMu TICPBHYHOH (DIIOTALMH W/WIH KAMCPAMH BTOPHYHONW (DIOTAIMK) MOTYT OBITh OPTaHH30BAHBI JEOOBIM
TOZXO/ MM CIIOCOOOM B 3aBHCHMOCTH OT TpeOOBaHHH mporecca (uroTamuy ¥ (PU3HICCKUX XapaKTCPHCTHK MEcCTa,
Ha KOTOPOM YCTaHOBJICHO ()IOTAIHOHHOE YCTPOiicTBO. Jlanmee mpuBeACHBI NMPHMEPHI BO3MOKHBIX BAPHAHTOB
BBINTOJTHCHHSL.

IMpumepsr 1-10 Gomee mOAPOOHO ONMHUCHIBAIOT TOTOKH MyJIBIBI BHYTPH H MCKAY y3aoM 11 rpyOoit
(motaruu yEAE 10 mepBUYHON (QuoTanuu u nuHHEH 20 BTOPHYHONW (UIOTAIHMHU, TO €CTh YACTHIO (DIOTAIHOHHOTO
ycTpoiictea 1, obo3HaucHHOTO OykBoii "B" mHa ®wur.la. B mpmvepe 11 ommcana (proTanmwoHHAs YCTaHOBKA 9,
BBINTOJTHCHHAS B COOTBETCTBHH C H300PETCHUCM.

Crnenpanucty B JAHHOW 0OJACTH TEXHHKH OYyJET OYEBHIHO, YTO B Ipeaeiax 00beMa H300peTEHHA
BO3MOJKHBI JIpyTHe KOMOHWHAIMH. PaznwvHBIC BAPHAHTHI BBIMOJHCHHSI MOTYT OBITh OOBCAMHECHBI IS ITOJIYYCHHS
MOAXO/UIIUX yCTpoHcTB. B nanpHeimeM BapHaHTHI BBIIOTHCHHA H300PETCHHS IPEACTABICHBI B CBI3H C
VKa3aHHBIMH (PUTYpaMH YepTEKEH.

IMPUMEP 1

B oxHOM BapuaHTEe BBIIOJHEHHS H300peTeHUs, mpeicraBicHHOM Ha Pwr.Sa-c, muranme 100 mymsms
BBOJUIT BO (pIIOTaHOHHOE YCTPOWCTBO 1, coaeprkamee muHHIO 10 mepBuuHO# (praotamum ¢ mepsoif kamepoi 111a
nepBUYHOH rpyOoi (roTanuu, L1 pa3aencHus Ha HIDKHUN npoaykT 40 u BepxHuil npoaykT Sla. J{na sscHocTH Ha
®ur.5a-c moka3aHa TOIBKO 4acTh B BCero (roTarmoHHOTO yCTpoiicTsa 1.

Hwxauit mpoaykr 40, KOTOPBIH MOMKET COACP)KATh HEKOTOPOE KOJIHYECTBO YACTHI[ MHHCPAIBHOH PYIBI,
COZEPIKAIIMX IICHHBIH MHHEPAJ, H3 NepBoi kameps! 111a mepBuuHOH rpyGoH (proTanuy HANPABIIOT B COCETHIOKD
BTOPYIO Kamepy 111b mepBuuHOil rpy6oii (proTamum, COCIMHCHHYIO MOCICIOBATCIBHO C MEPBOil kamepoi 111a
nepBHYHOH rpy6oii (protanuu uepes Tpydonposox 500, Il MOCIEAYIOIETO Pa3AeeHus Ha HIDKHUH mpoAykT 40 u
BEPXHHUH MPOAYKT S1b.

Hmwxuuit mpoaykT 40, KOTOPBIH BCE €IIE MOKET COACPKATh HEKOTOPOE KOMHYECTBO YACTHII MHHEPATBHOM
PYIbl, COACpKAIUX LCHHBIH MHHEpas, W3 BTOpoil kamepsl 111b mepemunoil rpy0o# (UroTanmuy HAmpaBILIOT B
CMGXHYE TpPeThlo Kamepy lllc mepBuuHOH rpyOo#i (prmoTaummu, COCAMHECHHYIO INOCICAOBATCIRHO CO BTOPOM
kamepoit 111b mepeuHOit rpy6oit (pmotanum yepes Tpydomposoa 500, 111 MOCICAYIOMETO PAa3ACICHIS HA HIDKHIH
npoaykT 40 u BepxXHUU NMPOAYKT S1c.

Crexayer moHHMAaTh, 4TO MOCTE MOcieaHEH Kamepsl 111c mepBuyHO# rpyOoii (hroTamum, MOKa3aHHOH HA
YepTexax, HIDKHUH NMpoaykT 40 HAMPaBLIIOT B MOCICAYIOIIYI0 KamMepy NEpPBHYHOH (proTamum, KOTOpas MOMKET
OpITh MO0 mocnenyromed kamepoil 111 mepBuuHOM rpyOoi ¢uoTanmm, ambo kamepoid 112 mepBuuHOI
KOHTPOJBHOH (DIOTAIMH; W YTO MOCTC MOCICAHCH Kamephl 210b BTOpuYHOH (DroTarim, MOKa3aHHONW HA YCPTCIKAX,
HIOKHUHT POAYKT 42b HAampaBmsaroT B TUHEUIO 10 MepBHYHON (prroTamuy, B MOCICAYIOMYIO kKamepy 210 BrOpHIHOH
(0TANMH WKW B JOTOJHHTCIHHYIO kamepy 300 BTOpHYHOH (paoTammm, B COOTBCTCTBHH C H300PCTCHHEM, KAk
OTINCAHO paHee. 3TO OTHOCHTCS KO BCEM MPEICTABICHHBIM 3/€Ch PUMEPaM.

Bepxanit mpoaykr 51c cobuparoT B BHAC MepBOTro KOHIEHTpaTa 81 A mocaeayromei 06paboTku JEOOIM
TOIXOAAINM CII0COO0M, M3BCCTHBIM B JAHHOW 00NACTH TCXHHWKH. [0 CHX HOP YCTPOWCTBO HPEACTABIACT COOOM
TPaTHIHOHHOE YCTPOHCTBO U1 OOBIMHOM NMEHHOH (proTamum.

Bepxuuit mpoxykt 51a u3 nepsoif kameps! 111a nepsuunoii rpy0o#t (poTanuu HANpapLIEOT B JHHUIO 20
BTOPUYHON (hroTanuu, KOTOpas coAcpkuT kamepy 210a Bropuwunoil (pnmoTtammu, uyepe3 Tpydomposon 500, mia
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pasnencHusA Ha BepxXHMH mpoiaykr 50a m HbKHHH mpoxykT 42a B kamepe 210a BropuuHO# (motamuu. Bepxuuit
mpoaykr 50a BBIBOOAT HApPYKy u3 juHuUH 20 BTOpH4HOH (pIOTAanWH B BHAC NCPBOTO KOHICHTpara 81 i
nocneayromeil 00padoTKH JHOOBIM MOIXOMAMUM CIIOCO00M. JTa HacTh KOHTYPA (PIOTALMH AHAIOTHYHA JTFOOOMY
TPAaTULIHOHHOMY YCTPOHCTBY NEHHOH (roTanuu.

OnHako, B OTIHYHE OT TPAJHUHOHHOIO CHOCO0A KACKATHOH (pIoTanuy, HHOKHHH MPOIYKT 42a, KOTOPBIH
MOJKET COACPKATh HEKOTOPOE KOJIMYECTBO YACTUIl MUHECPATILHOH PYABI, COACP KAIMX LCHHBIN MHHEPAT, U3 MEPBOH
kamepsl 210a BropuyHO# (pIOTaDMHM HANPABIAIOT B MOCICAYIOIYIO Kamepy 210b BropuunO# (motamum ams
MOCNEAYIOIICH 00padoTKH, YTOOBI W3BJICYH JIOOBIC OCTABHIMECS YACTHIBI MHHEPATBHOW PyIbI, COACPIKAIIHC
LCHHBIH MUHCPAJ, YBSIHYHBAS, TEM CAMBIM, CTCIICHb M3BJCUCHHS 3TOTO MHHEpAna BO (IOTALIHOHHOM YCTPOHCTBE
1. 310 OUCHD BHITOJHO A W3BJICUCHHS YACTHI{ PYAbIL, COACPKAINMX LCHHBIH MHHEPAJ, W3 IUIAMOB, COACPKAIIIX
PYABI C HU3KOH COPTHOCTBIO.

AwnanoruyHO, BepXHHH poAyKT 51b u3 Bropoi kameps! 111b nepsuyHoii rpyOoii (pruoTanuu HAPABISIOT B
muaui0 20 BTOpHYHOH (poTamuu, 007¢¢ KOHKPETHO, B MOCICAYIOMYH kamepy 210b BropuyHO# (protanuu uepes
TpyOomposox 500, mit pa3nencHus Ha BepXHHUHA mpoaykT S0b u mmxHmilt mpoaykr 42b B kamepe 210b BropmuHOit
(¢notaumu. Bepxauit mpoaykr 50b HanpasaaroT u3 muHEH 20 BTOpHYHOH (PIOTANNH B BHAC MCPBOTO KOHICHTPATA
81 w1 mocnexyromeld 00paboTku MOOBIM moaxo muM criocodoM. KonneHrpars! 81 w3 nuHuE 20 BTOPHUHOMN
(pIoTANHHA TIEPE MOCIICAYIOMICH 00pabOTKOH MOTYT OBITH OO BCIMHCHBL

Hwxauit mpoaykr 42b w3 ykazanHO# mocnexyromed kamepsl 210b BropwunON (uoTanmm MokeT OBITh
HAITPABIICH JAJBIIE, KaK OMHCAHO BBIIIIC.

Kamepsr 111a, 111b u 111c mepeuuHoii rpy0o# (roTanuy pacnoaoKeHbI CTYIEHYATO, TAK YTO CYIIECTBYET
pazHuua B ypoBHE 70 MOBEPXHOCTH MyJbIBI MEKAY KAXKIOW ciaeayromei kamepoi 111a, 111b, 111c mepBuuHON
rpy6oii (rotanmu. B 3TOM KOHKpPETHOM IpuMepe, Kak HokazaHo Ha @wur.5c, xaknas creayromas kamepa 111b,
111c nepeuuHOM rpy0Ooif (proTamuu uMmeeT JHO 71, pacmosoKEHHOE HA 00Jice HU3KOM YPOBHE, UYeM IMPEAbIIY At
kamepa 11la, 111b mepBuuHO#l rpyOoii QuioTanuu, co3gaBas CTYIEHBKY MEXKAY (IOTALMOHHBIMH KaMEpaMHU.
Pa3auna B ypoBHe 70 MOBEPXHOCTH IIyJbIBI, €CTECTBCHHO, MOJKCT OBITh pCANHM30BAaHA ITyTEM Ppa3MCEHICHHA
MIEPETUBHBIX KPOMOK 76 kasknoit cineayromeii 111a, 111b, 111c xamepsl nepBuuHOM rpy0oi (proTanuu HA pa3HOH
BBICOTC.

B 10 7K€ BpeMs aHAJIOTUYHAA CTYIICHbKA MOJKET OBITh BBIIIOTHEHA MEKQy kamepamu 210a, 210b BropuuHOii
(otanum, a Take MekAy nepsoil kamepodl 11la mepeuuHOll rpyOoi ¢uoTanuu u kamepod 210a BTOpHUHOMN
(pmotauum, Bropoii kamepoii 111b mepeuuHO# rpy0o#i ¢roTanuu u kamepoii 210b BropuuHO# (PraoTanum.

Bnarogaps ctyneHbkaMm, YPOBHH NMOBEPXHOCTH MyIbIbI 70 KaXKIOH CIECAYIOIICH pacmoJIOsKCHHOW HUMKE TIO
MOTOKY (PIIOTAHOHHOM KamMepsl HAXOAMTCS HIDKES YPOBHA 70 MOBEPXHOCTH MyJIbITBI MPEABIAYINCH (PIOTaunOHHOM
KaMephl B HANPABJICHUH ITOTOKA IYJIBITBL, YTO CO3JACT MOIXOMAIAEN THIPOCTATHUCCKHH HAOP MEXIY KaMEpaMH,
YTOOBI IIOTOKH Iy JIBITBI HMETH BO3MOYKHOCTD IIEPEMEINATHCS MO ACHCTBHEM CHIIBI TSDKECTH. JTO MOKET MPHUBECTH
K 9KOHOMHH SHEPromoTpeOICHHS, TaK KaK HE TpeOyeTcsl HUKAKOH Heprum nepekauku. Kpome Toro, KOHCTPYKIUS
(pTOTAITHOHHOH YCTAHOBKH MOSKET OBITH YIIPOLICHA.

IMPUMEP 2

Ha ®ur.6a-c npeacrasieHa AeTans 4acTH B apyroro BapuanTa BRIIOTHEHHA (JIIOTAHOHHOTO YCTPOHCTBA
1. B 3TOM BapHaHTE BBHIIOJHCHHA, BO BCEM APYIOM AHATOTHYHOM BAPHAHTY BBINOTHCHHA B IIpuMepe 1, kamepsl
210a, 210b BropuyHOH (IOTAIMH MMCIOT MCHBINME 00BeM, ueM kamepsl 111a, 111b, 111c mepBuuHO# rpyOoit
(rotanum, a HWKHEH MPOAYKT 42b m3 mocnexayromed kamepsl 210b BropuyHOH (hroTammy MOXKET NMPOTEKaTh B
TPETHI0 Kamepy 11 1c mepBudHO#M rpy0oit (paoTaumu A1 MOBTOPHOH 00padoTku B y31e 11 rpy0oii prnotammm mHHUH
10 mepBu4HOH (proTanum.

Hcnonme3ys kaMeps! BTOPUYHON (IOTAILMU MEHBINETO 00BEMA, YeM KaMephl EPBUYHON IpyOoi (oTamuw,
U3 KOTOPBIX KaMephl BTOPHYHOH (proTanuu mosydaroT BepxHuH mpoxykr 51, muuus 20 BropuuHO# (uoTamun
MOJKET OBITh Oosee 3PPEKTHBHON T U3BJICUCHMS YACTHI, KOTOPBIC COMEPKAT B ceOc MEHEE LICHHBIH MHHEPA, TO

€CTh KOTOPBIX TPYAHCC BCCTH B HOBCpXHOCTHLIﬁ U TICHHBIM CIIOM JJI1 M3BICUCHHI B BCPXHEM IPOAYKTEC, HTO
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NMPUBOAUT K KOHICHTpATy 81 c Ooxec BBICOKOH COPTHOCTBIO. JTO TAKXKE YBEIHUHBACT CTCNICHb H3BICUCHUS
(proTanrmoHHOTO yeTpoiicTsa 1.

B oTmme 0T TPaaMIMOHHOTO KaCKAaIHOTO Ipoiecca (pI0Tauuy, HIDKHUI MPOAYyKT 42b, KOTOPHIH BCE CIme
MOJKET COACPKATh HEKOTOPOE KOJIMYECCTBO YACTHI[ MHHECPATbHOH pPyIbl, COACPKAINMX ICHHBIM MHHEpAN, H3
nocneAyromed kameps! 210b Bropu4HOH ()rOoTAlMH HANPABIIOT B TPeTh0 Kamepy 11lc mepBuuHOH rpy0oif
(oTanuu 114 mocieayromeii 00paboTKH C LEIbI0 U3BJICUCHHS TIOOBIX OCTABIIMXCS YACTHII MHHEPATIbHOH Pyl
COZEPIKAIIMX LCHHBIH MHHEPAJ, YBEIHIUBAS, TEM CAMbIM, CTCIICHb H3BJICUCHHS 3TOT0 MUHEPaia BO (pIOTAlHOHHOM
ycrpoiictee 1. Jta Tak Ha3piBacMas (PIOTAIMS C KOPOTKUM COCAMHCHHCM OYCHB BBITOIHA IS H3BJICUCHUS PYIHBIX
YACTHII, COACP KAIUX IICHHBIH MUHEPAJI, U3 IIJJAMOB, COACPIKAIIUX Py bl C HU3KOHW COPTHOCTBIO.

I[MPUMEP 3

B oxHoM BapmaHTe BBIOJHCHHSA (PIOTADMOHHOTO ycrpoiicTBa 1, kak moapoOHO m300pakeHO Ha Pur.7,
mutanue 100 mynemsr BBOAAT B y3ea 11 rpyOoif ¢uotanmy JWHHE TEepBHYHOHN (oTammy (HIOTADHOHHOTO
YCTpOICTBA, COACPKAMICTO TECPBYHO Kamepy 11la mepBuuHOW TpyOoi (rmoTamum, mid pasacicHUS HA HUOKHAN
npoaykT 40 1 BepxHUH NMPOAYKT S1a.

Hmwxuuit mpoaykt 40, KOTOPBI MOKET COACPHKATH HEKOTOPOE KOIHMYESCTBO YACTHI] MUHEPAIBHOH PYABL
COJCprKaIMX ICHHBIH MHHEPAJI, W3 MepBoil Kameps! 111a nepsuuHoil rpyOo#i proTanuy HaMPaBILTIOT B CMEXHYEO
BTOpPYHO Kamepy 111b mepeuuso#t rpy0oii (proTanum, COCAMHCHHYIO MOCICAOBATCIIFHO C MCPBOH Kamepoii 111a
MCPBHYHOH TPyOOH (paoTaumu yepes TpyOomposoa 500, A MOCTCAYIONICTO PA3ACICHIA HA HIDKHUH MPOayKT 40 u
BEPXHUH MPOAYKT 51b.

Hmwxuauit mpoaykT 40, KOTOPBIH MOKET BCE €IIE COACPKATh HEKOTOPOE KOIHYCCTBO YACTHI MHHEPATbHON
PyApl, COACpKAIUX LECHHBIH MuHEpan, u3 BTropoil kamepsl 111b mepemimoil rpy0oi (uroTanmu HampaBJLIOT B
CMEXKHYIO TpeTblo kamepy lllc mepBuuHOil rpyOoii (moTammm, COCAMHEHHYIO IOCICAOBATEIRHO CO BTOPOH
kamepoii 111b mepeuunoit rpy6oii (pmotanuu yepes Tpydomposoa 500, 111 MOCICAYIOMETO Pa3ACICHIA HA HIDKHIH
npoaykT 40 u BepXHUHU NMPOAYKT S1c.

Hwxuauit mpoaykt 40, KOTOPBIH BCE €IIE MOYKET COACPKATH HEKOTOPOE KOIMYECTBO YACTHI MHHEPAIbHOH
PyAbl, COACPKAINMX LICHHBIH MHUHEpAJN, W3 TpeTbeH Kamepsl 111c mepmuuHO# rpyOoil (uoTamuu HANpapIIIOT B
CMEKHYIO 4eTBEpTYI0 Kamepy 111d mepsuunOil rpy0oii (hroTauuu, COCIMHCHHYIO MOCICAOBATCIBHO C TPEThEH
kamepy 111c mepeuuHO¥ rpy0o#i (proTamuu yepe3 Tpyodonposoa 500, 111 mOCICAYIOIETr0 Pa3ACACHUS HA HIDKHUH
npoayKr 40 1 BepXHUH npoaykr 51d.

Hmwxuuit mpoaykr 40, KOTOPBIH BCE €IEe MOKET COACPHKATh HEKOTOPOE KOJIHYECCTBO YACTHI MHHEPATBHOM
PYIbI, COACPKAINMX LICHHBIH MUHEpAT, W3 YeTBepToi kKameps! 111d mepsuuHOM Tpy6oil (proTanuu HANPaBISIOT B
CMCKHYH TATYEO kamepy l1lle mepBuuHOW rpy0oi#l (proTammm, COCOTUHCHHYIO MOCICIOBATCIBHO C HCTBCPTOM
kamepoii 111d mepsuunoit rpy6oit (motanum yepes Tpydomposoa 500, 114 MOCICAYIOMETO PA3ACICHIS HA HIDKHIH
npoaykT 40 u BepxXHUH NPOAYKT Sle.

Hwxuuit poaykt 40 u3 maroit kamepsr 111e mepBuuHOi rpy0oif (pI0TAMH MOCTYNACT B IOCIICAYFOIIYEO
(AoTAUHOHHYK KaMepy B juHHH 10 mepBUYHOW (hroTammu, KOTOpas MOKST OBITh cme omHo# kamepod 111
nepBUYHOH TpyOoi (uotammyn wim kamepod 112 mepBHUHON KOHTPOJBHOH (proTanuu B y3ime 12 KOHTPOJIBHOMH
(motamym muHAEN 100 nepBuyHON (oTaryy.

Bepxuuit mpoxykr 51a u3 mepsoii kameps! 111a mepsuuHo#l rpy0o# (praoTanmu HaNPaBLEOT B JTHHAIO 20
BTOPHYHON (prroTammu ¢ mepsoil kamepoir 210a sropuuHOil (protanuu yepes Tpydomposox 500, aus pa3acicHUS HAa
BepxHui npoaykt 50a u HWKHUH mpoaykT 42a B nepsoit kamepe 210a Bropmsoil (paoramun. O0seM kameps! 210a
BTOPHYHON (DTOTAIH MOXKET OBITh MEHBINE, UeM 00BbeM mepBoil kamepsl 11la mepBuuHO# rpyOoi Quorammm.
Bepxuuii mpoxykr 50a HampasmsaroT w3 auHHH 20 BTOPHYHOW (roTalMu B BHAC NEPBOTO KOHIEGHTpara 81 mms
nocJe Ay FoIe it 00paboTKH JIFOOBIM ITOIXOAIIHM CIIOCOO0M.

Hmwxauit npoaykT 42a, KOTOPBIH MOKET COACP/KATh HEKOTOPOES KOJMUYCCTBO YACTHUI[ MHHEPATIBHOH PybL,
COJCPrKAIMX IICHHBIM MHHEpAN, W3 MepBoi kaMepsl 210a BropuyHOH (IoTanuyu HANPABILIIOT B JOTIOJHUTCIBHYIO
xamepy 300 BTOpHuHON (proTanuu A MOCICAYIOWEH 00padoTKH, YTOOBI U3BJICUb JTFOOBIC OCTABIIMCCS YACTHUIIBI
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MUHEPATbHOH PpyIbl, COACpKAIME LCHHBIH MMHEpAN, YBCJIUYMBASL, TEM CAMBIM, CTCNCHb H3BICUCHUSI
(proTanHOHHOTO yCTpoiicTBa 1 1uId 3TOTO0 MEHHEpana BO (pIoTanHOHHOM ycTpolictee 1. Hmwkuult mpoaykr 42a MOXKET
OBITH MEPEMENICH BIEPE TOJIBKO MO ACHCTBHEM CHIIBI TSDKECTH HIIH, KaK MOKa3zaHO Ha Our.7, ¢ moMoIp0 Hacoca
60 ¢ HU3KHM HanopoM, Impu4yeM 00a 3TH crocoda MOTYT YMEHBIIATh SHEPTONOTPEOICHUE IpoLiecca (PIOTALHH.

Bepxane npoaykrel 51b, 5lc, 51d, 5le w3 mocaeayromux kamep 111b, 111c, 111d, 11le nepsuuHOi
rpy0oii (pmoTanmu CHayama cOOHMPArOT B COOpHBIN TpyOompoBox 510, a 3aTeM HANPABIIOT BMECTE KAaK OIHO
NIHTaHHE B JONOJHHUTEIbHYIO kamepy 300 BTOopmuHOH (moTammu a1 pa3fencHUs Ha BEPXHUH NpoaykT 50 u
HIDKHUH TPOAYKT 42'.

Hwxauit mpoaykt 42' MOXKET BBITCKATh W3 JIMHUA 20 BTOpH4HOI (oTanuy B BHAC XBOCTOB 83. BepxHmii
mpoaykT 50 HAMPaBIIOT W3 JOMOTHUTEIFHON Kameps! 300 BTopuyHOH (pIoTanuu B BHAC MEPBOTO KOHIEGHTpara 81
UL mocneAyrmeid o0pabotku mo0smM moaxoasmmM cmocodoM. Koxmentpatst 81 w3 ymmamn 20 BTOpHUUHOM
(proTaruy MOTYT OBITH OOBEAMHCHBI IS OCTCAY IOIIEH 00paboTKH.

OO0BeM TOTOTHHUTETBHOH KaMepsl BTOPUYHOH (hroTanuu BBIOMPAIOT TakK, YTOOBI BMECTHTH COBOKYITHBII
00beM BepxHHUX mpoxykros S51b, Slc, 51d, Sle u3 y3ma 11 rpy6oii ¢pnotamuu muaun 10 nepsuyHO# (piotanum, a
TaKKe HIDKHUH TpoAyKT 42a w3 mepsoii kameps! 210a Bropuunoii (pnotammm. OmHAako ee 00BEM MOXKET OBITh
MCHBIIIE, YeM COBOKYITHBIH 00BeM U3 Kamep 111b, 111c, 111d, 111e mepeuuHoi rpy0oi (uoTanmm.

Kamepsr 111a, 111b, 111c, 111d u 11le mepeuuHO#H rpyOoii (hmoTarmu PacHoIOKEHBI CTYNICHYATO, KAk
OTHCaHO paHee. AHanorm4HO, Kamepa 210a BropuyHO# (proTamum mpeacTaBiseT coOOH CTYNEHBKY HaJ Kamepoi
111b mepBuuHO# Tpy0Oi (uoTanuu, B KOTOPYIO HATIPABICH HILKHUH MPOAYKT 42a. CyINECTBYET TaKkKE CTYIICHbKA
MEKAY AOTOJHHTEIbHOH Kamepoit 300 BropudHOH ()roTaly W IO MEHBIICH Mepe HEKOTOPhIMH M3 kKamep 111b,
111c, 111d nepmuuso# TpyOo# ¢Quotammu. IlosromMy Ams NepeMEINEHHA IIOTOKOB IYJBIBI MEKIY ITHMH
(pTOTALTHOHHBIMH KAMEPAMHU MOSKET OBITh HCIOIb30BAHA CHIIA THKECTH.

B cimydac ecnm CTymeHYaToe pPAaCHOJOKCHHE PA3IHYHBIX (DIOTAMOHHBIX KaMep HEBO3MOXKHO HITH
BO3MOKHO TOJBKO YaCTUYHO, OJHMH HJIH HECKOJIbKO HACOCOB 60 C HM3KMM HANOPOM MOTYT OBITH HCIOJIB30BAHBI IS
MEPEMEIICHUS TOTOKA IyJBIBI MEXKAY JIOOBIMH ABYMs (DIOTALMOHHBIMH KaMEpaMM, HUMCIOIIMMH IPOTOYHOE
COCAMHCHUC ApPYI C APYIOM, HO HE MMCIOIMMHU JOCTATOYHOH PA3HMIBI B HX COOTBETCTBYIOLIHX YPOBHAX
MOBEPXHOCTH Iy JIBITBI, YTOOBI 0OCCTICUUTD MEPEMEILCHUCE MY JIBITBI TOTBKO MO ACHCTBHEM CHIIBI TSKCCTH.

TTPUMEP 4

Ha ®ur.8 noka3aH BApHAHT BBIMOJHCHHA, HEMHOTO OTIHYAOINUICA OT IMPEACTABICHHOTO Bbime. HinkHuit
mpoaykT 42a w3 mepBodi kamepbl 210a BTOpPHYHOW (PIOTALMH HANPABISIOT B MOCICAYIOIyH kKamepy 210b
BTOPHYHON (pIoTamuu, KOTOpas TAakKe MOJYHACT IECPBHUHBIA BEPXHHH mpoaykT 51b w3 Bropoit kamepsr 111b
nepBuUYHOH TpyOoit ¢motammu. M3 mocreayromeii kameps: 210b BropuuHOW (proTanuu HIWKHAH OPOAYKT 42b
HANPaBISIOT B AOTOJHHTEIBHYIO kKamepy 300 BTOpuYHOH (hoTammy, KOTOpas IOJIydaeT BEPXHUH MPOAyKT 51 w3
y3ma 11 rpy6oit ¢umorarmmm gwaud 10 mepBUUHONW (HIOTALMH, XOTA TONBKO W3 Tpex kamep lllec, 111d, 1lle
nepBUYHOH rpy0Ooit (protanuu. B mpoTuBHOM ciyyae mponece BHIMOTHIOT aHaormaHo [Tpumepy 3.

I[MPUMEP 5

Bapuant BbImONMHEHUW, TOKa3aHHBIH Ha ®ur.9, oO0BEAWHACT NPEANOUYTHTEIBHBIC KOH(PHUIYpPAIHH,
nmokazaHHble Ha @ur.6a u 5: y3ex 11 rpy6oii (uroraruy muauy 10 nepBHIHON ()TOTALMH COAEPKUT IATh Kamep 11a-
€ TIEPBUYHON Ipy0Ooil (proTanum, COeIMHEHHBIX IOCICI0OBATCIBHO, MPUYEM HIDKHUE MpoayKTsl 40 oOpabaTsiBaroT
QHAJIOTHYHO TOMY, YTO OBLIO MPEICTaBJICHO BhImE B cB3U ¢ [Ipumepamu 3 u 4. Jluausa 20 BropuyHOH (roTanun
aHanormyHa JimHEH B [Ipmmepe 4, mmeromed nepsyio (uotarmoHHY!0 Kamepy 210a, MOJydaroImyro BEpXHHH
npoaykr 5la u3 mepsoii kameps! 111a mepsuuHO#l rpy0oi (pioTamum, u mocneAYOMYO (DIOTAIMOHHYIO KaMepy
210b, modyvaromyr0 NEPBHYHBIA BEpXHUH NPOoAyKT 51b m3 mocieayromeil kamepsl 111b mepBuuHO#l rpy0Ooit
(proTanMy u BTOPUYHBIH HIXKHHH MPOAYKT 42a u3 nepsoit kameps! 2 10a BTopHIHOH (uroTanuu.

OnHako, B OTIMYHE OT BapHaHTa BhIMOJNHCHHA B [lpmmepe 4, mmxHuE mpoaykr 42b w3 yka3aHHOH
mocaeayromeit kameps! 210b BropuyHO (hroTanuu MOXKET MpoTeKarh 00patHO B y3ea 10 rpy6oii urotanum, 601ce
KOHKPETHO, B TPEThIO KaMepy 111c mepsuuHoit rpy0oii (paoTauuu. B paBHO# CTeTIEHH BO3MOYKHO, YTOOBI HIDKHHM
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npoaykr 42b mor OpITh HampaeieH B TpyOomposon 500 meskmy Bropod kamepodt 111b mepeuunOl rpy0Goit
(otauuu u Tperhelt kamepoit 111c nepsudHON rpy0o# (notarmu it 00BEAUHCHHSA C HIDKHEM NMPOIYKTOM 40 13
BTOpOit Kameps! 111b mepBuuHO# rpy6oit Guotanuu (cMm. dur.1b). Bepxuue nmpoaykrsl 50a, 50b coOuparor B BHIC
MEPBOTO KOHIEHTpaTa 81, kak ONMUCAHO PaHee.

ITyTeM HampaBiIcHUS HIPKHETO MPOAYyKTa 42b, KOTOPBI BCE €IE MOKET COACPKaTh HEKOTOPOE KOJIHUYCCTBO
YACTULl MHHCPATBHOM pyJbl, COACP/KAIMX ULCHHBIH MHHEpad, M3 YKa3aHHOH mnociaexyromed kamepsl 210b
BTOPUYHOH (hroTanuu oOpatHO B y3ex 11 rpy6oit ¢uoTaruu muaun 10 nepsuuHOH (rotaimu, 601ee KOHKPETHO, B
TpeThio Kamepy 111c mepBuuHO# rpy0oi (hoTamuu mjisd mocacayrmeii 00padoTKe, MOOBIC OCTABINHCCS YACTHIIBI
MUHEPATbHOH PYyAbl, COACPKAIIMEC LCHHBIH MUHEPAJ, MOTYT OBITh 3(P(EKTHBHO H3BJICUCHBI, YTO YBCIMYHBACT
CTCTICHb U3BJICUCHHS 3TOT0 MHHEPAa BO (DIOTAIHOHHOM yCTpoicTBe 1.

Kpome Toro, nomomauTebHAA Kamepa 300 BTOpHYHOIH (DIOTALMHA BRIMOTHCHA C BOSMOKHOCTBEO TTOJTYUCHHUS
BepxXHUX mpoxykros Slc, 51d, 51e w3 Tperseii, uerepToii U marod xamep 11lc, 111d, 111e mepsuuHOH rpyOoit
(otanmu. 3TH TEpBHYHBIC BEPXHHH NMPOAYKTH Slc-¢ cHauyama cobuparoT B cOOpHBIH TpyOomposox 510 u
HATIPABJIAFOT BMCCTC KaK OTHO MAUTAHUC B AOMOTHUTCIBHYIO Kamepy 300 BTOpHYHON (prroTanuw I pa3acICHUS HA
BEPXHUI MPOAYKT 50 U HIDKHUH NPOIYKT 42",

O06weM mepBoii u mocreayrommx kamep 210a, 210b BropuyHOH (hIoTaIMH MOXET OBITH MEHBIIE 00BEMA
kamep 111a, 111b mepBuunO# rpy0oii GuoTammm, kak ObII0 ommcaHo Bbime. O0beM HOoMOHUTEIFHOH Kameps! 300
BTOPHYHOH (DTOTAIMH BBIOMPAOT TSI BMEIICHHA COBOKYITHOTO 00beMa BepXHUX IpoaykToB Slc, 51d, 51e. Oxanako
00BEM €€ MOKET OBITh MEHBINE, YeM COBOKYITHBIN 00beM Kamep 111c, 111d, 111e mepeuunO# rpyOoi (uoTamum.

IToTOK MyJIBIIBI MOKET MEPEMEIIATHCS C IOMOINBIO OJHOTO HMJIM HECKOJIBKHX HACOCOB C HH3KHM HAIlOPOM,
TOrAa KAaK JPYrHE IOTOKH MOIYT IEPEMEMAThCA IOJ ACHCTBHEM CHIIBI TSDKECTH, €CIH MEXKIY CMEXKHBIMH
(pTOTALTHOHHBIME KaAMEPaMH, MMPOTOYHO COCAMHECHHBIMHE JAPYT C APYTOM, YCTAHOBIICHBI MOXO/AINIE CTYNICHBKY (HE
moka3aHbl Ha ©ur.9).

Bepxuuit mpoaykT 50 BBIBOIAT W3 JOMOTHUTEIbHOH Kameps! 300 BTOpHYHON (uIOTanuu B BHAC NEPBOTO
KoHIeHTpata 81 mma mocreayromeit 06padoTku moosmM noaxomammMm crnocodoM. Konmernrtparst 81 u3 muaun 20
BTOPHYHOH (DIOTAIMH H JOMOJHUTCIbHONH Kamepsl 300 BTOpHYHOH (UIOTALMU MOTYT OBITh OOBCIUHCHBI [UIA
nocneayromeif 06paboTku.

TTPUMEP 6

Ha ®wur.10 mpeacraencHa aetans B eme ogHOro BapuaHTa BBINOTHCHHA. B 3TOM BapmanTe muHHA 20
BTOPHYHOH  (DIOTANHH COACPKHT TpH (proTammoHHBIC Kamepsr 210a, 210b, 210c, pacmoJIOKCHHBIC
NOCIICI0BATEIIBHO.

B »>TOM BapuaHTe BBINOJHCHHA NMEPBHYHBIN BEPXHHH MPOoAyKT 51a u3 mepBoil kameps 111la mepeuunOit
rpy0Ooii (proTanyu HANPABISOT B IEPBYEO kKamepy 210a BTOpUYHOH (proTamuy, a IEPBUYHBIA BEPXHUH MPOAYKT 51b
u3 BTOpOoH Kamepsl 111b mepBuuHON TPYyOOH (hIOTarMM HANMPABIOT B MCPBYIO MOCICAYIOMYIO kamepy 210b
BTOpHYHON (proTarmu. BropuuHblii HwkHHH npoaykr 42a w3 mepBoi kamepsl 210a BTopwdYHOH (QuoTammu
HATIPABJIAIOT B TMICPBYIO MOCICIYIOIYR0 Kamepy 210b Bropuunoit (protanuu. Bropuusasiii HIDKHAN mpoAykT 42b u3
3T0H (proTAaIMOHHONW KaMephl Janee HANPABILIFOT BO BTOPYHO MOCTEAYIOMy!o kamepy 210c BropmiHOW (roTammy,
MPOTOYHO COOOMIANOIIYIOCS C MPEapIaymici kamepold 210b sropwunoit (protarmn. OTTyIa BTOPWUHBIN HIDKHHMA
mpoayKT 42c Bce TakKe HANMPABILIOT Jajiee B JOMONHUTEIBbHYIO Kamepy 300 BropmuHoii (oranmu. Bropmumbie
BepxHue mpoAykTeI 50a, 50b, 50c u 50 u3 coorseTcTBYIOmMX Kamep 210a, 210b, 210c u 300 BropmuHOil (uoTanmu
H3BICKAKOT B BHAC MNEPBBIX KOHICHTPATOB 81. KoHEwHBIM BTOPHUHBIN HIDKHHH NPOAYKT 42' BBIBOAAT U3
JONIOTHATETbHOM kKamepsl 300 BTopH4HOH (proTanuu B BUAEC XBOCTOB §3.

INepeuunbie BepxHHE MpoaykTel Slc, 51d, 51le u3 Tperbel, yerseproi u maroi kamep 111c, 111d, 111e
nepBUYHOH rpy0oi (roTanmu cHavyana coOHparoT B COOpHBII TpyOompoBod 510 M HampaBIFOT BMECTE KaK OJHO
MUTAHUE B JOMOJHHTEIbHYIO Kamepy 300 BropmuHOil (uiotammu i pasacicHHA HA BEpXHHH mpoaykr 50 u
HIDKHHH mpoaykr 42', kak u B [Ipuvepax 5 u 6.

TTPUMEP 7
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B oxHOM BapmaHTE BBINOJHCHHS H300peTCHUs, AeTanb B kotoporo mpeacrasicHa Ha @wur.11, y3zem 11
rpy0oii (uotanuu yuHEE 10 NEpBUYHON (POoTAIUU TAaoKe COACPKUT IATh Kamep 11la, 111b, 11lc, 111d, 11le
nepBuyHOH rpy6oit (iotamuu. [lpe mepebic kamepsl 111a, 111b mepeuuno# rpy6oif proTanuu umeroT GobIINI
00beM, ueM nocneHue TpH kamepsl 111c, 111d, 111e nepsuuHoi rpy6oit ¢uroramuu. IIpouece ¢roramuu B y3iae 11
rpy6oii ¢notammu muHEH 10 mepBHUHON (IOTAIMH, OJHAKO, AHAJOTHYCH TOMY, YTO OBUIO OIHCAHO B CBA3H C
MPEABLTY IUMH IPUMEPAMH.

Jluaua 20 BropuuHOH (noTammu coaepskut Tpu (proTaumoHHble Kameps! 210a, 201b, 300, pabGoTaromye
AQHAJIOTHYHO TOMY, 4TO ObUTO omucaHo Bbime. O0seM kamep 210a, 210b BropuyHO# (proTamyy MEHbIIE, YeM 00beM
IBYX mepBbIX kamep 111a, 111b nepBuuHO# rpy0oit (paoTamumy.

JomomautempHas kamepa 300 BTOpHYHONW (DIOTALMH BBIIOJHCHA C BO3MOJYKHOCTBEO ITOJIYUCHHS
O0OBCIMHCHHBIX BEPXHHUX MPOAYKTOB Slc, 51d, 51e u3 Tpex nocnemuux kamep 111c, 111d, 111e nepsutHOi rpyOoit
(pnoTanmu yepe3 coopHbril Tpydomporox 510. TTocKOABKY COBOKYIHBIN 00BEM TpeX mocaeaHux kamep 111b, 111c,
111d mepeuHOi TPyOOH (PAOTANHH MCHBINC B 3TOM BAPHAHTS BHITOTHCHHA, TO H 00BEM JOMOTHHTCIBHON KAMCPBI
300 sropuuHO#i (hroTaIHH MOXKET OBITH MECHBILE, KAK MO’KHO BHIeTh Ha @ur.11.

Broprmunenii HIKHAH NpoAyKT 42' W3 IONMOTHATEIbHOW kKamepsl 300 BTOpHYHON (roTamyy BBIBOJAT H3
(pIOTAHOHHOTO yCTpoiicTBa 1 B BUAC MOTOKA 83 XBOCTOB, KOTOPBIH MOKCT OBITH OOBCAMHCH C IOTOKOM 83 XBOCTOB
B quaAH 10 mepsuuHON (rotanun. OOBCIHHCHHBI TOTOK XBOCTOB MOJKCT, HAMPUMEP, OBITh HANPABIICH B APYTOC
(pTOTANHOHHOES YCTPOHCTBO 1 1 H3BIICUCHUSA BTOPOTO KOHIICHTpaTa 82.

Bropmunenii BepxHmii mpoaykr S50, 50a, 50b coaepsKuT H3BJICUCHHBIH INEpBBIH KOHHEHTpar 81,
TIOUICKAIIMH MOCIEeAYIOMmEH 00padOTKE aHANOTHYHO TOMY, YTO OBLJIO OIHCAHO B CBSI3U C APYTHMH NPHMEPAMH H
BApPHAHTAMH BBITIOTHCHHS.

ITPUMEP 8

Ha ®wur.12 npeacrasieHa aetais B erme oaHOTO BapHaHTa BRIIOTHCHHSA (DIOTALMOHHOTO yCTpoiicTea 1. B
3TOM BapHaHTE BHIMOJHEHHA y3e1 11 rpy6oit ¢iotamun muxun 10 mepBu4HON (UIOTALMU COACPIKUT HIECTh KaMep
111a, 111b, 111¢, 111d, 111e, 111f neppuunoii rpy6oii paotarmu. [Ipouecc ¢umortaruu B y3ie 11 rpy6oit puoTamym
QHAJIOTHYCH TOMY, YTO OBLJIO OIMCAHO B CBA3H C MPEABLIYIIUMH NPUMEPAMU.

Bepxauii nmpoaykxr 51a u3 mepBoil kamepsl 11la mepBuuHOil rpy0oii (proTanuu HANPABLIOT B NEPBYIO
kamepy 210a sropuyHOii (uotammu yepes Tpydomnposod 500 it pa3nencHus HAa BEPXHAN OpoayKT 50a ¥ HIKHHI
npoaykt 42a B xamepe 210a BropuunO# (motammu. O6beM kameps! 210a BTOpHUUYHOHN (PIOTALHH MOKET OBITH
MCHbIIE, YeM 00BbeM mepBoii kamepsl 111la mepeuunoi TpyOoii (prnotammu. Bepxuuii mpoxykr 50a BBHIBOAAT W3
nmepBoit kamepsl 20 BTOPHYHON (DIOTAIMK B BUAC MECPBOTO KOHUCHTPara 81 I mocaeayromei o0paboTKu MoObM
TIOAXOASIIHM CTIOCOO0M.

Bropuunenii HmwKHAUH npoaykT 42a w3 mepsoil kamepbl 210a BTOpHYHOH (hroTammy, KOTOPBIH MOMKET
COACPKATh HEKOTOPOE KOJTHYECTBO YACTHII MUHEPAJBHOH PyIbl, COACPKALICH LICHHBIM MHHEPAJ, HANPABISAKOT B
MOCTICAYIOMY Kamepy 210b BTOpmuHON (umoTammu Amd mocheayromed o0paGoTku, 4YTOOBI H3BICYD JHOOBIC
OCTABINHECS YACTHIBI MHHEPATBHOH pyZpbI, COACpKAIWe LCHHBI MHHCPAN, YBEIHYHBASL, TEM CAMBIM, CTCIICHb
H3BIICUCHHUS 3TOTO MHHCPAIA BO (DIOTAIMOHHOM YCTPOHCTBE 1.

[NepBuunble BepxHme mpoaykTel 51b, 51c w3 Bropoit m Tperseit kamep 111b, 111c mepsuuHO# rpyOOH
(¢noTanmu cHawyama coOHWparoT B COOpHBEIA TpyOompoBox 510 W HANMPABIAIOT BMECTC KAK OJHO THTAHHC B
MOCTCAYIOIMY 0 Kamepy 210b BropudyHOW (roTamuu Ajd Pa3dCiACHHA HA BTOPHUHBIN BCPXHHHA MPOAyKT 50b m
BTOPHYHBIN HIDKHHH MpoAyKT 42b. O6pem kamepsr 210b BTOpuIHOH (roTanul MOKET OBITh MCHBIIEC COBOKYITHOTO
oobema aByx kamep 111b, 111c mepBuuHOii rpy0Ooii (roTammy, U3 KOTOPEIX OHA MOJYYAeT BEPXHHH MPOAYKT S51b,
Sle.

Bropmunenii BepxuHi mpoaykT 50b u3 xameps! 210b BropuuHOHN (haoTamum coOHMpPArOT B BHIC NEPBOTO
KOHIICHTpaTa 81, mpu 3TOM BTOPUYHBIA HHKHHH HPOAYKT 42b MOKET MPOTEKATh B AOMOJHHTEIBHYHO Kamepy 300
BTOPHYHON (UIOTAIMU U1 MOCJIC Ay IomeH 00paboTKH.

JomomnutemsHas kamepa 300 BTOpHYHON (DIOTALMH BBIIOJHCHA C BO3MOKHOCTBIO ITOJIYUCHHS
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00BEAUMHCHHBIX BepXHHUX MpoaykToB S1d, Sle, 51f u3 Tpex nocneauux kamep 111d, 111e, 111f nepeuunoi rpy6oit
(potamuu yepes cOOpHsIi TpyOomposox 510.

Hwxauit mpoaykr 42 w3 gonmomHHTen bHON kamepel 300 BTopuyHOH ()IOTAUMH  BBIBOJAT U3
(proTanHOHHOTO yCTpoiicTBa 1 B BUAE MOTOKA 83 XBOCTOB, KOTOPHIH MOKET OBITh OOBEAHHEH C MOTOKOM 83 XBOCTOB
w3 yuapd 10 mepBuuHO# (potaumu (He mokazaH Ha @wr.12). OObeAWHCHHBIC MOTOKH 83 XBOCTOB MOTYT,
HanpuMep, OBITh HANIPABJICHHI B APYroe (IoTalMOHHOE YCTPOHCTBO 1 A7 M3BIECUECHHA BTOPOTO KOHLCHTpara 82.

Bepxnauii npoaykr 50 u3 monomHuTeabHOH kamepsl 300 BTOpUYHOH (PIOTALMH COACPIKUT H3BICUCHHBIH
MCPBBIA KOHUCHTPAT 81, KOTOPBIH MOIICIKUT IMOCICAYIONICH 00pab0TKS AHAOTHYHO TOMY, YTO OBLIO OIHCAHBI B
CBfI3HU C IPYTUMH NPHMEPAMH 1 BAPHAHTAMH BBIOTHCHHUSI.

IMTPUMEP 9

Ha ®wur.13 npencrasieHa netais B eme oaHOTO BapHaHTa BRIMOJIHCHUSA (DIOTAHOHHOTO ycTpoiicTa 1. B
3TOM BAPHAHTC BBINOJHCHUA UMCHOTCA ABC THHHUHU MICPBUYHON (h0TAlHH, 00¢ U3 KOTOPBIX coaepkaT y3ea 11am 11b
rpy0oii protammu. O6a y3ma 11a u 11b rpy6oii pmoTamum coacpkaT mATh KaMep MEPBHYHON rpyOoi (roTamum,
COOTBETCTBCHHO, 11la-e, 121a-e. JImHUHM MEpPBHYHON (PIOTALMHU PACIONOKCHBI TAaK, YTOOBI 00padaThIBaTh MOTOK
Iy JIBITBI AHATOTHYHO TOMY, KAK OIHCAHO, HAMPUMEDP, B CBA3U ¢ [Tpumepamu 3 u 4.

OnmHako mepBHYHBIC BEpXHHE NPOAYKTHI 5la, 53a w3 mepmbix kamep 11la, 12la mepBuuHO# rpy0Ooit
(motarmm obewx y310B 1la u 11b rpy6oii (uoTanmm MOTYT mpOTEKaTh B OJHY CIWHCTBCHHYIO Kamepy 210a
BTOpHUHON (pnoTanmu. Bropuunsii BepxHuil nmpoaykr 50a w3 xameps! 210a BropudyHOH (QruoTannu H3BICKAIOT B
BH/IC IEPBOTO KOHICHTpaTa 81.

BropuuHbIi HIDKHHH DPOAYKT 42 HANPABILAIOT BHHU3 IO NOTOKY B BHJAC ABYX OTACIBHBIX MOTOKOB (TO €CTh
BTOPHYHBIH HIDKHUH NPOAYKT 42 w3 mepBoil Kameps! 210a BropuuHO#l (roTanuy pa3aeisoT HA BA OTACIBHBIX
MOTOKA BHYTPH NepBOi kameps! 210a BropuyHO (pIoTary, Hin ke HIKHHH MPOIYKT 42 MOKET OBITh pa3zcicH Ha
J(BA MOTOKA HIDKE IO MOTOKY OT mepBoii kameps! 210a BTopuuHOH (proTamum) B ABE MOTOJHHTCIBHBIC KAMEPHI
BTOPHYHON (PIOTAMH: MECPBYHO JOMOJHHUTCIbHYIO Kamepy 300a BTOpHYHOH (proTammu, NMPeIHA3HAYCHHYIO JUIA
MOJy4YCHHUA OOBCIUHECHHBIX BEpXHHX mpoaykros 51b, Slc, 51d, 51le u3 yerblpex mocnennux kamep 111b, 11lc,
111d, 111e meppuuHOM rpyOoit (motamuu u3 y3iaa 10a rpy6oit (motauum nepBod THHUM NEPBHYHOH (proTanuu
uepe3 cOOpHbIi TpyOomposox 510; W BTOPYH JOTMOJHHTCIBHYIO Kamepy 300b BTOpuuHOW (hroTarww,
NpeJHA3HAYCHHYIO JUII MOJIyUCHU 00BSAMHEHHBIX BEPXHUX MPoAyKToB 53b, 53¢, 53d, 53¢ u3 yeThIpex mocieTHuX
kamep 121b, 121c, 121d, 12le mepuunOii rpy6oii (umotamum ys3ma 10b rpyOoii (motanum BTOpOH JHHHH
MCPBHYHOH (proTawmu yepe3 cOOpHbI Tpydomporoa 520.

AHanoruyHO TOMYy, YTO OBUIO ONmHCAaHO B CBA3M C I[lpumepoM 8, HWKHHE NPOAYKTHI 42' U3
JomoTHATETbHBIX kamep 300a, 300b BropmuHO# (roTanuu BHIBOAAT H3 (PIOTAHOHHOTO ycTpoiicTBa 1 B BHIC
MOTOKOB 83 XBOCTOB, KOTOPBIC MOTYT OBITh OOBCIMHECHBI C IIOTOKOM 83 XBOCTOB W3 JIMHHH NEPBHYHOH (hroTanuu
(HC MOKA3aHbBI HA UepTeke). Bepxuue mpoaykrsr S0b w3 monmomauTeabHBIX Kamep 300a, 300b BropuyHO# (hroTauun
COJCpKaT HM3BIICUCHHBIH NMEPBBIN KOHOECHTpAT 81 amsa mocriexyromed oOpadOTKH aHAJIOTHYHO TOMY, UTO OBLIO
OTINCAHO B CBS3H C APYTHMH MPHMEPAMHU W BAPHAHTAMH BBITIOTHCHHSL.

IMPHUMEP 10

Ha ®wur.14 npeacrasieHa aerams B enie oaHOr0 BapnanTa BHIOJHEHHS (hIOTAIMOHHOTO yerpoiicTsa 1. TTo
CYTH, OH COJACP)KHT T€ K& KOHCTPYKTHBHBIC JCTaaH, 4yTO H ycTpoiicTBo B [Ipumepe 8 (cMm. ®@ur.12), HO BMeECTO
OTACTbHBIX (proTammoHHBIX Kamep 111, 210, rae mymsmy Kak a’pHpYIOT, Tak W Pa3JeiIsMIOT Ha ABE (ppakumu
(BepXHHH TPOAYKT W HIDKHHH NMPOAYKT) B OJHOH Kamepe, Kaxrmas muHUSA 10, 20 (uoTanmu COOCPIKHT NMEPBYIO
MOATOTOBHTENBHYIO (puoTammoHHyro kamepy 115, 215 u cumexHyro (uotammonHyro kamepy 111, 210,
MPUMBIKAOINYI K MOATOTOBUTCIBHON (prroTanuoHHOM kamepe 115, 215 uepe3 ruapasmmyeckuii TpyOomnposox 41. B
MOATOTOBUTENBHON (proTaruoHHOH kamepe 115, 215 MOTOK MyNbIBI a3PHPYIOT JIMOO HMIIEIUICPOM, CHAOKCHHBIM
BBOJIOM Traza, JUOO a’pallHOHHBIM YCTPOICTBOM THIIA Pa3OpBI3TUBATEIA. YKAa3aHHAI CMEKHas (DIOTAIHOHHAS
kamepa 111, 210 paboraer kak (paoTanHoOHHASA KaMepa 0¢3 MEXaHHYCCKOTO ICPSMCIIHMBAHUA, YTOOBI 00CCIICUHTD
CTaOHIBHOCTH arjoMeparoB Ta30BBIX My3BIPPKOB U YACTHIl PyAbl H 00PAa30BAHUC HEBO3ZMYIICHHOTO IIEHHOTO CJIOS.
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Taroke M y3eq KOHTPOJBHOH ()IOTalMu B JIMHMU HEPBHYHON (IOTALMU MOXET COJCP)KATh AHAIOTHUIHYIO
KOMOHMHAIIMIO MOATOTOBUTEIBHON (PIOTAHOHHON KaMephl H (DIOTAIMOHHOW KaMephl, XOTsS 3TO HE IOKA3aHO HA
®ur. 14.

IMuranne mynenel 100 cHayana HampapiroOT B y3ea 11 rpyOoit (uotarmu MMHHM NEPBHYHON (hroTaruu
(pIOTAMOHHOTO YCTPOHCTBA. bollee KOHKPETHO, IyJbIly HANPABIIOT B IOATOTOBHTEIBHYHO (DIOTALHOHHYIO
kamepy 115a mms oOpaboTku, Kak OMHCAHO Bbimie. M3 moaroTOBHTEIbHOW (pIOTAHOHHOW Kamepsl 115a moTok
IyJIbITBI HANIPABJLIIOT Yepe3 IHapaBiuueckuii Tpyodomposox 41 B kamepy 111la mepsuunoi rpy0oit (uoTanuu, u3
KOTOPOH BEPXHHH NPOAYKT S5la HAmpaBITOT B NEPBYIO JuHHIO 20 BTOPUUYHON (hroTamum, COACpPIKAIIYEO
AHAJIOTHYHYK) TOATOTOBHTCIBHYHO (DIOTAIHOHHYIO Kamepy 215a, uepe3 ruapaBmmucckuii TpyOomposox 41
TMPUMBIKAOIYIO K (proTanroHHOi# kamepe 210a.

[NepBuunbrii HIKHAH npoaykT 40 w3 xamepsr 111a nepsuunoi rpy6o# (ootanuu B muHuA 10 mepBHYHON
(IOTAUMH HANPABIAIOT Jalice BHH3 MO MOTOKY Miad 0Opa0OTKH aHAMOTHYHBIM O0pa3oM B TOCTCIYFOIIHX
TMOATOTOBHTCIIFHBIX (IOTANMOHHBIX Kamepax 115 u kamepax 111 mepeuunOil rpy6oii (paotaumu y3ma 11 rpyOoi
(proTanum, MOKA MEPBHYHBIN HIDKHAN MOTOK 40 W3 mocneauel ¢pnotarmmonHOH kameps! 111f He OyeT HanpaBicH B
V31 KOHTPOJBbHOH (DIIOTAHH, AHAJIOTHYHO APYTHM BapHAHTAM BBINOJHEHHUS 3TOTO H300pCTCHHSL

Bropruneni HmkHAH npoaykT 42a w3 (aoranuoHHo# kKameps! 210a B mumHEm 20 BTOpHuHOH (oTamun
HATIPABJIAIOT BHA3 MO TIOTOKY IS AHAJIOTHYHOH 00pa00TKH B MOCICAYIOMICH BTOPHYHOW MOATOTOBHTCIBHOM KaMEpe
215b u B mocrenyromei groranmonnoi kamepe 210b. O0beaHHEHHBIC IEPBHYHBIC BEPXHHE MPOAYKTHI 51b, 51c u3
kamep 111b, 111c mepeuuHO# TpyOO# (uoTanmu, o6e W3 KOTOPHIX TAKXKE MPEAMCCTBYIOT NMOATOTOBHTCIHHOM
(motatrmonHOH Kamepe 115b, 115c¢, HampaBIIOT B MOATOTOBUTCIBHYIO Kamepy 215b yka3aHHOH mocriemyromei
kameps! 210b BropuuHOH (otammu uepe3 cOOpHbii TpyOomposox 510. Hmwxuuit mpoxykr 42b u3 yka3aHHOH
nocrenyromei kameps! 210b BTOpHUHOM (UIOTAIMU HATIPABILIOT BHU3 IO MOTOKY B MOATOTOBUTEIbHYIO Kamepy 315
JOTOTHUTETbHOH KaMeps! 300 BropmuHOil (proTammy.

Bropuunenit Bepxauii nmpoaykT 50a u3 nepsoit kameps! 210a BTOpHYHOHN (IOTALMH H BTOPUYHBIH BEPXHUH
npoaykr 50b u3 ykazanHo# nocnexayromeit kameps! 210b BropuuHoif uioTanuyu BIBOAAT U3 THHHH 20 BTOPUYHOH
(p1roTanMK B BUAC NMEPBOrO KOHLECHTpaTa 81.

OO0benuneHHBIC BepxHHE NMpoaykrsl 51d, Sle, 51f u3 mocrenyromux xamep 111d, 111e, 111f nepBuyHOi
rpy0Ooii (proTamy HANMPaBILFOT B HOATOTOBHTEIBHYIO (DIOTALMOHHYIO Kamepy 305 momoiHuTeIbHOH kKameps! 300
BTOPUUHOH (proTauu yepe3 cOopHsIi TpyOomposod 510. Bepxuuii mpoaykr 50 u3 qonmoiHuTENbHOH kameps! 300
BTOPHYHON (DTOTAIHH COACPKUT H3BJICUCHHBIH MEpBhIi KOHUCHTPAT §1. Hmkuuit mpoaykr 42' U3 TOMOIHHTEILHOM
muHUH 23 BTOPUYHOH (hroTammu MOXET OBITh BBIBCACH W3 (PIOTALHOHHOTO yCTpoicTBa 1 B BHAE moToka 83
XBOCTOB.

I[MPUMEP 11

Ha ®wur.15 mnpexacrasieH BapHAHT BBINOJHCHUS (DIOTANHOHHOH YCTAHOBKH 9, BBINOJHCHHOH B
COOTBETCTBHUH C H300PETCHUCM.

@oTannoOHHAs YCTAaHOBKA 9 comepuT Ba (DIOTAIMOHHBIX ycTpoiicTBa la, 1b, KOTOpbIE HATOMHUHAIOT
TUH, onmucaHHbIA B [IprMepe 4, HO MOTYT TaKKe UMETh JFOOOH W3 THIOB, MPEICTABICHHBIX B IIPHBCACHHBIX BHIIIC
mpumepax. [lepsoe (pIOTAMOHHOS YCTPOWCTBO la MPETHARHAYCHO A W3BICUCHHA MCPBOTO KOHICHTpaTa 81, a
BTOpOoc (hroTarmoHHOE YCTPOHCTBO 1b ImMpexHa3zHAYeHO Al H3BJICUCHAS BTOPOTO KOHIEHTpara 82.

Kamepsr 111a-e nepsutnoi rpy0Ooi ¢uotanmu B y3uae 11a rpyOoii (uoramym mepsoro (roTanHOHHOTO
ycrpoiictBa la mw kameps! 12la-e mepeuuHOH rpyOoi (uotarmu B y3me 1la rpyGoif ¢uotammm BTOpOTO
(pI0TAHOHHOTO yCTpOoiicTBa 1b pacmoa0KeHBI OCICI0BATEIBHO.

ITockompky (YHKIMH H OpraHH3alMsA TOTOKOB (DIOTamMOHHBIX ycTpoiicTB la, 1b yxe moxpoOHO
00CY>KIaJIoCh B CBSI3H C BBIIICIIPHBCICHHBIMU IPUMEPaMH, MOJPOOHOCTH (PIOTAMOHHBIX yCTpoiicTs la, 1b 31ech
6oubIIe HE 00CYKIAFOTCA.

Hwxuuit nmpoaykr 40' w3 mocnexHeit xamepsl 112b mepBuuHONW KOHTPOMBbHOH (uotamumm ys3iaa 12a
KOHTPOJIbHOH (proTauuu B muHuu 10a mepBuyHON (hroTaruu nepBoro (proTanHoOHHOTO YCTPOHCTBA 1a HampaBILIOT
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B YCTPOHCTBO, MOAXOASIICE A1 MOCIEAYIOmEH 0OpabOTKH YaCTHI] MHHEPATLHON Py/IbI, B3BEIICHHBIX B IyJIbIc. B
OHOM BAPHAHTC BBHINMOJHCHHA YCTPOWCTBO MOKET MPEACTABIATH COO0i CTagmio 62 H3MCIBUCHUS HIH, B APYIOM
BAPHAHTC BBINOJHCHUA, YCTPOUCTBO 65 maa nodasneHus (pruoropearcHros. (Ha ®@ur.15 3ta KOHCTpYKIUA MOKAa3aHA
TOJBKO B KAYEeCTBE IPHMEpA, NPH 3TOM CICAyeT MOHHMATh, YTO NPAMOYIONBHHK B OJIOK-CXEME MOXKET
MPEACTABIATE co00MH OO0 cTaamio 62 W3METBUYCHUs, TUOO YCTPOHUCTBO 65 M moOaBicHUs (PIOTOPEArcHTOB, B
3aBHCHMOCTH OT BAPHAHTA BBIMIOTHCHUSL.)

B oxHOM BapHaHTE BBINOTHCHHA, B KOTOPOM YCTPOMCTBO COACPKHT CTAQAMIO 62 H3MCIBUCHHA, BTOPOH
KOHIICHTPAT 82, H3BJICUCHHBIN BO BTOPOM (DIOTALHOHHOM YCTPOHWCTBE 1b, COXCPIKUT HACTHIBI PYABI, COACPIKALIHC
TOT K¢ ICHHBI MHHCPAJI, YTO W NCPBBIH KOHUCHTPAT 81, H3BICUCHHBIN B MCPBOM (DIIOTAHOHHOM YCTPOHCTBE la
(TO ecTh ABa KOHICHTPATa HUMCIOT OJWHAKOBBIN WM MOXQKHH MHHEPATOTHYCCKHH COCTaB), HO PACIpPEICICHHUE
YaCTHI] IO pa3MepaM BTOPOTO KOHUECHTpaTa 82 u3-3a CTaAuu 62 U3MEITbUCHUA OTINIACTCA.

B kadecTBe albTEPHATHBEL, CTAAMS IMOCICAYIONIECH 0OPaOOTKH MOKET BKITIOUATH BOCCTAHOBJICHHE ITOTOKA
MyJIbIBI, COOPAaHHON B BHIC HIKHETO mMpoaykTa 40’ mepBbM (MIOTAIIMOHHBIM YCTPOHCTBOM la, TO ecTh 00paboTKy
MyJIBIBI JOTIOJTHUTEIBHBIME (DIOTOpeareHTaMu I moAroTOBKH mutaHus 100b mymsmmbl Ui U3BJICUCHHS BTOPOTO
KOHIEHTpaTa 82. B aTom ciyuae BTOpoi KOHIECHTPAT 82, M3BICUCHHBIH BO BTOPOM (DIOTAIIMOHHOM yCTpoiicTse 1b,
COACP KUT YACTHUILBI PYAbL, COACPKAINUE APYTON LEHHBIM MHHEPAJ, YeM NEPBBIM KOHLEHTpAT 81, W3BJICUCHHBIN B
mepBoM (prroTartuoHHOM ycTpoiictee la. Takum 00pa3oM, JBa KOHIOCHTPATA UMCIOT PA3HBIH MHHCPATOTHUCCKHIMA
COCTAaB.

B onHOM BapmaHTE BBIIOJHCHHS BTOPOH KOHIEHTparT 82, COOpaHHBIH B BHAC NCPBHYHBIX BEPXHHUX
mpoayKToB S1c-¢ m3 mocneqHux Apyx kamep 111c-d mepsu4HO# rpyOoii ¢uroranmu y3ma 11b rpy6oit ¢uorammu Bo
propoii muHmm 10b nepBHuHONW (uoTanmu, MOKET ObITh OOBCAMHCH M HANPABICH HEMOCPEICTBEHHO B
TMOCTCAYIOINYE0 00paboTKy, KOTOpas MOKET, BMECTO JOTOTHUTCIFHONW Kamepsl 300 BTOpHYHOH (proTanuy, Kak B
nepeoit muHUE 10a (roTauuu, mMpeacTaBIATh co00il M0O0H MOIX0 U MPOLECC MoCIeAyIomeH 00paboTK Tl
OTICpaIliy, U3BECTHBIH B JAHHOH 0OJACTH TEXHUKH, HAIIPHMED, MOCICAYIOIIYIO ONCPALlUI0 MIEPEUHCTHOH (uoTanuu
B JIMHUM IEPECUHCTHOH rpyOoi ¢Quortanun. Bepxsuif mpoxykr 52a, 52b u3 kxamep 112a, 112b mnepBuuHOH
KOHTPOJIbHOH (proTaruu o60ux (UIoTanMOHHBIX YCTPOHCTB la, 1b MoskeT ObITH 00pabOTaH, KAK OMHMCAHO pPAaHEE B
3TOM ONMCAHUH, JTHOO IyTEM HAIPABJICHUA BEPXHUX MPOAYKTOB B CTAAMIO 64 MOBTOPHOTO U3MCEIBUCHUSA H B JTHHUIO
NEePEeUHCTHOH TIpyOoH (hioTanuu; WIM IyTeM HANpPaBICHHSA BEPXHHX HPOAYKTOB OOpPaTHO B JHMHHIO IPyOoif
(pmotauyu (cMm. Dur.3).

BapuaHThI BBIOJHEHHS, OMMUCAHHBIC BBIIIC, MOTYT HCIOJIB30BAThCA B TFOOOH KOMOWHALMH APYT C APYTOM.
HekoTopble W3 BAapHAHTOB BBINOJHCHUS MOTYT OBITh OOBCIMHCHBI BMECTE, YTOOBI C(OPMHPOBATH CINEC OJWH
BAPHAHT BBINIOJTHCHHS. YCTPOHCTBO, CIOCO0, YCTAHOBKA WM NMPUMCHCHHE, K KOTOPBIM OTHOCHTCS H300pETCHUE,
MO’KET COACPKATh MO MEHBIICH MEpPE OAWH H3 BAPHAHTOB BHINOJHCHUS, ONMMACAHHBIX BhIIEC. CICIUATHCTy B JAHHOH
00J1aCTH TEXHUKH OYCBHIHO, YTO C PA3BHTHEM TEXHOJOTHH OCHOBHAS HACT H300PCTCHHUS MOKET OBITh Peatn30BaHA
pasnmuuHbBIME cniocobamu. M300peTeHHEe W ero BapHaHTHI BBINOJHCHUS, TAKHM O0Opa3oM, HE OTPAHHYHBAIOTCS

MPUMEPaMH, OTIHCAHHBIMH BbITIE. HarmpoTHB, OHW MOTYT BAPBHPOBATHCS B PaMKaxX (OpMy Il H300PETCHUSL.



®OPMYJIA H3OBPETEHUA

1. dnoTanuoHHOE YCTPOHCTBO A1 OOPaOOTKM 4ACTULl MMHEPAJBHOM PyIbl, B3BCIICHHBIX B ITyJIBIIC,
cojcprkaiee (pIOTALMOHHBIC KAMEPBI UL PA3ACICHUA My JIbITbI HA HIDKHUH MPOAYKT M BEPXHHUH MPOIYKT, MPHYEM
pasaeneHne OCYIECTBILICTCS C MOMOIIBIO (MIOTAMOHHOTO ra3a, ¥ NpH 3TOM (PIOTAHOHHOE YCTPOHCTBO CONCPIKHUT:

JHHHUIO ICPBUYHO (DIOTAIMH, COACPIKAILYIO!

- y3ex rpy6oii (motanum C mo MeHbIUEH Mepe ABYMSA (DIOTAIMOHHBIMH KaMepaMH, COCIHHCHHBIMU
MOCJICIOBATEIIFHO M PACTIOJI0)KCHHBIMH B MPOTOYHOM COOOIICHHM, MPHYEM BEPXHHI MPOAYKT H3 NMEPBOH KaMEphl
MePBUYHOH rpy0o0ii (proTanuu MOKET MPOTEKATh HEMOCPEACTBCHHO B IHHHIO BTOPHYHOH (hroTarmy,

- y3eI KOHTPOJIbHOH (proTanuu ¢ mo MeHbIICH Mepe ABYMS (MIOTAIMOHHBIMH KaMEPaMH, COCAHHCHHBIMH
TOCJICIOBATEIILHO U PACTIOJIOKCHHBIME B IIPOTOYHOM COOOINCHHH, PHIEM BEPXHHI MPOAYKT H3 KAMEP MEPBHYHOM
KOHTPOJIbHOH (proTamum MOXET MPOTEeKaTh 0OpaTHO B Kamepy IpyOoil (pioTamyu B muHUM nepBUUYHOH (raoTamum
HIJTH B CTAHIO IOBTOPHOTO H3MENBYCHHS, a 3aTEM B JTHHHUIO IEPEYHCTHONH KOHTPOIBHOH (proTanum,

- IPH 3TOM CIEAyIOmas Kamepa NECPBHYHONW (MIOTALMH BBIMOJHEHA C BO3MOKHOCTBIO ITOJNYYCHHA
MIEPBAYHOTO HIDKHETO MPOAYKTA M3 MPEABIAYIICH KaMepsl MepBUYHOH (praoTarum,

NPHYEM JTHHHS BTOPHYHOH (DIIOTANH COACPKHAT:

Mo MEHbHOICH Mepe ABe (DIOTanMOHHBIE KaMephl, NPHYEM B JIHHHM BTOPHYHOW (ioTamum mepBas
(pIoTANHOHHAA KamMepa PacHojI0KCHA B MPOTOYHOM COOOIICHHH C MO MCHBINCH MEPE OHOW KaMepoil MCPBHIHON
rpy0oii (proTanyy M BHINOJHEHA C BO3MOKHOCTBIO IIOJIYUCHHS NEPBHYHOTO BEPXHETO IMPOAYKTA M3 YKA3aHHOH IO
MCHBIICH MEpEe OHOH KaMephl EPBHYHOI Ipy00ii (oroTamum 1711 W3BICYEHIA IEPBOTO KOHICHTPATA,

OTJIMYAIOINEECS TEM, UTO B IMHHH BTOPHYHOH (hoTarum:

- TIOCICAYIOmas KaMepa BTOPUYHOHN (hroTalu pacmosioxeHA B IPOTOYHOM COOOINCHWH C MO MEHBINCH
Mepe OHOHN mocheayromeil kaMepol mepBu4HOM rpy0oil (proTanuu W BBIMOJHEHA ¢ BO3MOXKHOCTBIO MOJYUCHHSA
MCPBUYHOTO BEPXHETO MPOAYKTA U3 YKA3aHHOM MO MEHBINCH MEpe OJHOM MOCIEAYIOMIECH KaMepsl NEPBHYHOM
rpy6oit (hroTarum A U3BICUCHH NIEPBOTO KOHLCHTPATA,

- YKa3aHHasi MOCICAYIOIAsA KaMmepa BTOPUYHON (PIOTamuu pacmoso)KeHa B HMPOTOYHOM COOOIICHHMHU C
npesIy el kaMepoi BTOPHYHOH (proTamuu, u

- HIDKHHH NPOAYKT M3 MNEpBOH KaMmepbl BTOPHYHON (roTanmum MOXKET NPOTEKaTh B YKA3aHHYIO
MOCIEAYIOIIYI0 KaMepy BTOPHYHOH (DIIOTAILMU WM MOXKET OBITh OOBETUHEH CO BTOPHYHBIM HIDKHHM IIPOIYKTOM U3
YKA3aHHOH MOCJICAYIOMICH KAMCPHI BTOPUYHOM (DTOTALIHH.

2. ®I0TaHOHHOE YCTPOHCTBO IO 1.1, B KOTOPOM YKa3aHHASA IO MEHBIIEH MEpE OJHA H3 KaMeP BTOPHUIHOM
(pIOTANHMH B JTHHAH BTOPHYHON (DIOTALMHU PACIOJIOKCHA B HCTIOCPCACTBCHHOM MPOTOYHOM COOOMICHHH C TCPBOM
KaMepol kKaMep NMepBHYHON Tpy0oif (rroTanmu, U3 KOTOPOil OHA MOSKET HMOJTy4YaTh IICPBUYHBIH BEPXHHH MPOAYKT.

3. @moTannoHHOE yCTpOiCTBO MO I.l WiaM 2, B KOTOPOM IHHHA NEPBHYHOH (IOTAIUH COACPKHUT IO
MEHbIICH Mepe deTblpe (oTanmuoHHble Kamepbl, mwin oT 4 g0 10 ¢uotaumoHHBIX Kamep, wm oT 4 m0 7
(pTOTALTHOHHBIX KaMep.

4. ®noTanMoOHHOE YCTPOWCTBO MO MoOoMy m3 minl-3, B kKoTopoMm y3ex rpyOoi (uroTarmmu B JITHHHA
MCPBHYHON (PIOTANWH COACPKUT IO MCHBIICH MCpe ABC (DIOTALHOHHBIC KAMCPHI, HIH OT 2 10 6 (DIOTAHOHHBIX
KaMep, WM oT 2 10 4 (pIOTAIHOHHBIX Kamep.

5. ®noTanMoOHHOE YCTPOHCTBO MO MH0OOMY H3 il 1-4, B KOTOPOM Y3 KOHTPOJBHOH (DIOTAIMH B JIMTHHU
MCPBHYHOH (PIOTANUH COACPKUT IO MCHBIICH MEpe ABC (DIOTALHOHHBIC KAMCPHI, HIH OT 2 10 6 (DIOTAHOHHBIX
KaMep, Wil oT 2 10 4 (pIOTAIHOHHBIX Kamep.

6. ®IoTaIMOHHOE YCTPOHCTBO MO JFOOOMY M3 NMPEALIESCTBYIOIIUX ITYHKTOB, B KOTOPOM JIMHHA BTOPHYHOH
(proTANHH CONCPIKUT MO MCHBINCH Mepe ABC (DIOTALMOHHBIC KaMephl, W OT 2 A0 10 (proTaumnoHHBIX KaMep, WiIH
0T 4 10 7 PIOTAUHOHHBIX Kamep.

7. ®NOTaUMOHHOE YCTPOWCTBO MO JIOOOMY H3 NPEAMICCTBYIOIMMX MYHKTOB, B KOTOPOM KOJHYECTBO



2

(pTOTALIHOHHBIX KaMEP, PACTIOJIOKCHHBIX ITOCTICOBATCIbHO B JTHHHU BTOPHYHOHW (MIOTAIMHU, PAaBHO HJIM MCHBINC
KOJIMYECTBA (PIIOTALHOHHBIX KAMEP, PACTIONIOKEHHBIX MOCIICA0BATEIbHO B IMHUH NEPBHYHOH (hroTaimu.

8. ®oTaUHOHHOE YCTPOHCTBO MO JEOOOMY U3 IMPEIIICCTBYIOIX MyHKTOB, B KOTOPOM Kamepa BTOPUYHOH
(poTALMK BBIOJIHEHA C BO3MOXKHOCTBIO IOJYUCHHA IEPBHYHOTO BEPXHETO MPOAYKTa M3 1-3 kamep mepBHUHON
rpy6oii protaumy wiu u3 1-2 xamep nepBHUHON rpy0Ooii (hroTamum.

9. ®notanuoHHOE YCTPOHCTBO mo JroOOMy Hu3 Im.l-7, B KOTOpPOM KaMepa BTOPHYHOH (uoTanuu
BBINIOJTHEHA C BO3MOYKHOCTBIO TOJIyUCHHUS IEPBUYHOTO BEPXHETO NMPOAyKTa U3 He osee ueM ABYX KaMep IEePBUYHOIH
rpy0oii (hroTanmu.

10. ®notanuoHHOE YCTPOHCTBO MO M9, B KOTOPOM Kamepa BTOPUYHOH (DIOTALMH BBHINOJHECHA C
BO3MOKHOCTBIO TIOJIYUCHUS IEPBHYHOTO BEPXHETO NMPOAYKTA U3 OXHOH KaMephl IEPBHYHOI rpyOoi (proTarpm.

11. ®a0TaHOHHOS YCTPOWCTBO MO JEOOOMY W3 mm.1-7, B KOTOPOM YKA3aHHASA TOCICAYIOIAA Kamepa
BTOPHYHON (MIOTALMHU BBITOJTHCHA C BO3MOKHOCTBIO ITOJIYHUCHHS MEPBHYHOTO BEPXHETO NMPOIYKTA U3 IO MCHBIICH
Mepe ABYX Kamep MepBHYHOH rpy0oit (uotanum.

12. ®noTanuOHHOE YCTPOHCTBO IO JIEOOOMY U3 MPEAMICCTBYIOIUX MYHKTOB, B KOTOPOM HIDKHUH MPOIYKT
W3 YKA3aHHOW MOCTICAYIOMEH KaMepsl BTOPHIHOM (roTalmy MOXKET MPOTEKaTh OOPATHO B y3el rpy0oi (uoTanmu
JTHHAW TCPBHYHOHN (DIOTALIMH B TOYKE, PACTONOKCHHON HIDKC MO TMOTOKY OT TOW KAMCPHI NMCPBHYHON TpyOOi
(roTanum, W3 KOTOPOH yKa3aHHASA MOCTCAYIOIAs KamMepa BTOPHYHOH (IOTAIMH MOXKET NOJIY4YaTh ICPBHUHBINH
BEPXHUI1 MPOAYKT.

13. ®notauMoHHOE YCTPOMCTBO NO M.12, B KOTOPOM HKXKHHM NPOAYKT M3 YKA3aHHOHM MOCIEAyOIEH
KaMepBI BTOPHYHOH (DIOTALMH MOKET MPOTEKATh OOPATHO B MOCICAYIOIIYIO KAMEPY NICPBHUIHOM TpyOoil (proTammm
HIDKC N0 MOTOKY OT IEPBOH KaMmepsl IHEpBHUHOH (uoTammu, W3 KOTOPOH yKazaHHAsd TNOCIEAyIOmas Kamepa
BTOPHYHON (MIOTAIMU MOKET IMOJIYYATh IICPBUYHBIN BEPXHHH ITPOAYKT.

14. ®noTauMOHHOE YCTPOMCTBO NO M.12, B KOTOPOM HIDKHHHM MNPOAYKT M3 YKA3aHHOH MOCIEAyIOIIEH
KaMepbl BTOPHYHOH (poTamum MOXET OBITh OOBEAMHEH C BEPXHHM IIPOAYKTOM M3 MCHBIICH Mepe OMHOH
MOCTCAYIOmEH KaMepsl MepBHYHON TpyOoH (paoTanmuu HIDKEC IO MOTOKY OT TOH KaMephl NCPBUYHONW IpyOoi
(moTauuu, W3 KOTOPOH yKa3aHHAsA MOCICAYIOINAs Kamepa BTOPUYHOH (UIOTAIMU MOXKET NOJIYy4YaTh IEPBHUYHBIN
BEPXHUI MPOAYKT.

15. ®noTanmoHHOE YCTPOHCTBO IO FOOOMY H3 MPEALICCTBYIOIUX ITyHKTOB, B KOTOPOM JHHHSA BTOPHYHON
(proTanMH TaKKE COACPIKUT JOMOTHUTEIbHYI0 THHHIO (30) BTOpUYHOH (hioTanmy, COACPIKAILYIO IO MEHBINCH Mepe
OJHY JIOTIOJHHUTCIBHYIO (pIoTarmuoHHyr Kamepy (300), BRIIOJHCHHYH) ¢ BO3MOSKHOCTBHIO MOJYYCHHS MCPBHIHOTO
BCPXHETO MPOAYKTA H3 O MCHBIICH MCPE OTHOM MOCICAYIONICH KaMEePhl ICPBHYHON rpy0oii (haoTanuy.

16. ®noTauMOHHOE YCTPOMCTBO MO M.15, B KOTOPOM HKXKHHH MPOAYKT W3 YKA3aHHOHW MOCIEAYOIEH
KaMephl BTOPHYHOH (pIoTaruu MO>KET IPOTEKATh B YKA3AHHYO JOTIOTHHTEIBHYIO KAMEPY BTOPHYHOH (DIIOTAIHH.

17. ®noranmmonHOEe ycTpoiicTBO mo m.15 mmm 16, B KOTOPOM IiepBas Kamepa BTOPHUHOH (roTamuu
BBINOJTHEHA C BO3MOKHOCTBIO ITOJIYHYCHHS IEPBHYHOTO BEPXHETO MPOAYKTA W3 MEPBOI KaMephl MEPBHYHOH rpy0oit
(proTanum, a yKa3aHHAS JTOTIOJHHUTEIBHAS KAMEPa BTOPHYHOH (DIOTAIMH BBIMOTHCHA C BO3MOYKHOCTBIO MOJTYUCHHS
MIEPBAYHOTO BEPXHETO MPOAYKTA M3 IO MEHBIICH Mepe ABYX MOCICAYIOINX KaMep IIEPBUYHON TpyOoil (roTamun.

18. ®noTanuOHHOE YCTPOHCTBO IO JIEOOOMY W3 MPEAMCCTBYIOIHX MYHKTOB, B KOTOPOM HIDKHUH MPOIYKT
U3 MOCTCAYIOICH KaMEPBI BTOPHYHON (DTOTALIHU MOYKET MPOTCKATH B TIOCICTHIOK M3 YKA3AHHOW 10 MCHBIICH MCpPe
OMHOHM KaMepsl NEPBHUHONW IpyOoil (proTamum, W3 KOTOPOHW B YKA3aHHYH) NOCJCAYIOINYI0 KaMepy BTOPHYHOMH
(proTarum OBUT MOJIYUCH NEPBHYHBIN BEPXHHH NMPOIYKT, WM B KaMEpy NEPBHYHOHW rpyOod (uoTammy HIKE O
MOTOKY OT IOCJETHEH M3 YKA3aHHOH M0 MEHBLICH Mepe OXHOH KaMephbl EPBHYHON Ipy0o# (notammu, U3 KOTOpPoi
B YKA3aHHYHO MOCJICAYIOMIYEO KAMEPY BTOPHYHOHN (hioTanuu OBLT MOJIyYCH MCPBUYHBIH BEPXHUH MPOIYKT.

19. ®noTanHOHHOE YCTPOHCTBO IO JHOOOMY W3 NPEIIICCTBYIONIMX IYHKTOB, B KOTOPOM 0OBEM IEPBOI
(pIOTAHOHHOW KaMEpPHl B JIHMHUH BTOPHUYHOW (umoramuu OoJbIme, uYeM OOBEM YKA3aHHOH IOCICIYFOIICH
(pTOTAIIHOHHON KaMephl B JINHUU BTOPHYHOI (proTarmu.

20. ®noTalMOHHOE YCTPOHCTBO MO MoOoMy U3 ImL1-18, B KOoTOpoM 00BEM yKa3aHHOH mociexyromei



(pTOTALIMOHHON KaMephl B JIMHUH BTOPHYHOH (proTanuu Goubine, yeM 0O0beM IEepBOH (PIOTanHOHHONW KaMephl B
JMHHM BTOPUYHOH (prroTanum.

21. ®roTaMOHHOC YCTPOHCTBO IO JIOOOMY W3 HPCAMICCTBYIOIMUX IYHKTOB, B KOTOPOM IIEpBas Kamepa
TIepBHYHOH TrPy6oit (hIoTAIHH HMEET 06BeM, PABHBII O MeHbIIEH Mepe 150 M, HTH 1o MeHbIIeH Mepe 500 M, WTH
10 MeHbIIEH Mepe 2000 M.

22. ®IOTaOHOHHOE YCTPOICTBO MO JTFOOOMY W3 MPCAIICCTBYIOMIMX IyHKTOB, B KOTOPOM BTOpas Kamepa
TIePBHYHOM TPy60il (hIOTAIMH HMEeT 06BeM, PaBHbIi 1o MeHbIeit Mepe 100 M°, i 1o MeHbIIeit Mepe 300 M’,
10 MeHsbIIeH Mepe 500 M.

23. ®J0TAHOHHOC YCTPOHCTBO MO JHOOOMY H3 NMPSIIICCTBYIOMIMX ITyHKTOB, B KOTOPOM OOBEM BTOPOIt
KaMepsl IepBUYHOH rpy0oii (hroTaruu paBeH 00beMy NEpPBOi KaMepbl MEPBUHYHON Ipy00H (hIOTalMy WITH MEHBIIE,
yeM 00'beM MePBOH KaMEphl IEPBUYHOM Ipy0oit (proTamuy.

24, ®IOTaHOHHOS YCTPOHCTBO MO JHOOOMY W3 HPCAMICCTBYIOIIUX MYHKTOB, B KOTOPOM IIEpBas Kamepa
BTOPHYHON (DITOTAIMH, HAXOJAIIA’ACA B MPOTOYHOM COOOMICHWH C KaMepoil mepBUYHOHN rpyOoil (noTanum, mMeer
o6seM ot 100 1o 2000 M3, TpeAnoUTUTENBHO, OT 400 10 1000 M

25. ®DnoTanMOHHOE YCTPOMCTBO MO MOOOMY W3 MPEAMICCTBYIOIMX MYHKTOB, B KOTOPOM YKAa3aHHAS
MOCIEAYIOIAsl KaMepa BTOPUYHOH (hoTarum, HAXOAAMIAACA B IPOTOYHOM COOOINCHHHM C KAMEpOH INEPBHUHON
rpy6oii (roTamum, mMeeT 06BeM o1 100 10 2000 M, IpeATOUTHTETLHO, 0T 300 10 1000 M.

26. ®IOTaHOHHOE YCTPOHCTBO MO JOOOMY W3 NPEAIICCTBYIONMX IYHKTOB, B KOTOPOM 0OBEM HEpBO
KaMepbl BTOPHYHOH (hroTanum, HAaXOMIIIEHCS B IMPOTOYHOM COOOINCHHWH C IO MEHBINCH Mepe OXHOW KaMepon
nepBUYHOH Tpy0oii (piotamum, cocraBiseT oT 2 A0 50% OT COBOKYNHOTrO 00BEMa YKA3aHHOH IO MEHBINCH Mepe
OIHOHN KaMmepsl NMEepBUYHOH TpyOoil (uoranmu, mpeamoururenpHo uiam oT 3 A0 30% oT coBOKymHOTo oObema
YKa3aHHOMH 10 MEHBIICH Mepe OHOH KaMephl MEPBUYHON (hroTamum.

27. ®roTAaMOHHOS YCTPOHCTBO MO JIEOOOMY H3 MPSAMCCTBYIOIIHX MYHKTOB, B KOTOPOM 00BEM YKA3aHHO
MOCTCAYIOIMCH KaMepBl BTOPUYHON (PIIOTAIMH, HAXOJAIICHCS B MPOTOYHOM COOOIICHHH C O MEHBIICH Mepe OTHOH
KaMepoi mepBHYHOM rpyOo#t (ioTanuu, coctapiieT oT 2 10 50% OT COBOKYNHOT0O 00beMa YKa3aHHOH 10 MEHbIICH
Mepe OAHOHW KaMmepsl MEPBHYHOM rpyOoi Quiotanuu, mpeamoututeabHo OT 3 10 30% OT COBOKYHMHOro odbema
VKa3aHHOM 10 MEHBIIEH Mepe OJHOH KaMepbl IEPBHYHOM IpyOoit roTaruy.

28. ®rOTaNMOHHOE YCTPOKCTBO IO THOOOMY H3 IPEALICCTBYIOINUX IYHKTOB, B KOTOPOM INOTOK ITyJIBIIBI
MEXKIy IO MEHBINCH Mepe IBYMs IPOTOYHO COOOINAFOLIMMECS (DIOTALMOHHBIMU KaMEpaMH IEPEMEINAcTCsS IMOX
JCHCTBHEM CHITBI TSDKCCTH.

29. GIOTaIMOHHOE YCTPOHCTBO MO .26, B KOTOPOM MOTOK ITyJIBITBI MEXKIY NMEPBOH KaMepoil NepBUYHOM
rpy0oii (hIOTAIMH W MOCICIYIOMCH KaMEepO# MEPBHUUHON rpy0oil (prmoTarmu mepeMeInacTcs noa ACHCTBHCM CHITBI
TSDKECTH.

30. ®moTanMOHHOE YCTpOIHCTBO NO M.26 WM 27, B KOTOPOM IOTOK IyJdbIBI MEKAY NEPBOH Kamepou
BTOPHYHOH (DIOTANHH W MOCICAYIOIICH KaMEPOH BTOPHYHOHN (ProTanuu MepeMeInacTcs MOA ACHCTBHCM CHITBI
TSDKECTH.

31. ®moranmmoHHOE yCTpOiCTBO MO JEoOOMY w3 mm.28-30, B KOTOPOM IOTOK INYJBIIBI MEKIY KaMepoi
TepBUYHOHN Tpy0oii (proTamum n kamepoii BTOpUUYHOH (roTalmy, MPOTOYHO COOOIAIOIIEHCS C YKa3aHHOH KaMepoi
NepBUYHOH rpy0oii (hroTanym, mepemMenmaeTes Mo ACHCTBHEM CHIIbI TSHKECTH.

32. ®I0TaHOHHOE YCTPOUCTBO N0 .31, B KOTOPOM HOTOK MyJIBIBI MEKAY NEPBOH KaMEpOH MEPBHYHOM
rpy0oii (proTarym 1 nepBoi KaMepoi BTOPUYHOH (hroTanmuy nepeMeIaeTcs o ACHCTBHEM CHIIBI TSKCCTH.

33. ®I0TAIHOHHOE YCTPOHCTBO MO FOOOMY U3 .29-32, B KOTOPOM MOTOK IYJTBITBI MSKAY MOCIICAYFOIICH
KaMepoH TepBHYHOH TpyOod (roTammu W IOCHCAYIOUCH KamMepoll BTOPHYHON (DIOTAIMU TEPEMEINacTCs MOJ
JCHCTBHEM CHIIBI TSDKECTH.

34. ®roTaUMOHHOE YCTPOWCTBO IO JIOOOMY H3 INPEIIICCTBYIOLMX NYHKTOB, B KOTOPOM IICPBHYHBIH
BEPXHUH NPOIYKT M3 MO MCHBIICH Mepe OJHON Kamephl NEPBHYHON KOHTPOJBHOH (hroTauu MOKET IMPOTEKATh
HETIOCPEACTBCHHO B CTAIHIO MIOBTOPHOTO H3METBUCHHUA.
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35. ®noTanHOHHOE YCTPOHCTBO MO I.35, B KOTOPOM OOBCAMHCHHBIH IICPBHYHBIH BEPXHHH HMPOIYKT H3
KaMep TEPBUYHOH KOHTPOJBHOH (IOTALMH MOXET IPOTEKATh HEIOCPEACTBEHHO B CTAJUI0 IOBTOPHOTO
H3METBUCHHUA.

36. ®moTaIMOHHOE YCTPOHCTBO MO JMOOOMY U3 HPCAMICCTBYIOIUX IMYHKTOB, B KOTOPOM OOBCIUHCHHBIC
BTOPHYHBIC BEPXHHC NPOAYKTHI W3 YKA3aHHBIX IO MEHBIICH Mepe ABYX KaMep BTOPHYHOH (hroTamuu MOTyT
NPOTEKATh B CTAIHIO MOCHCAYIOIEH 00PabOTKH.

37. ®noTauMOHHOE YCTPOHCTBO MO JTOOOMY M3 IPEAMIECCTBYIOIUX MYHKTOB, B KOTOPOM HIDKHHI IPOIYKT
U3 TMOCICIHCH KaMEPhI MICPBHYHON KOHTPOIBHOH (DIOTAIMH MOKCT IMPOTCKATH B CTATHIO MOCIICAYIOMICH 00PadOTKH
HJTH BBIXOJHUTH U3 (DIOTALIHOHHOTO YCTPOHCTBA B BHC XBOCTOB.

38. ®noTanMOHHOE YCTPOHUCTBO MO TFOOOMY H3 MPCALICCTBYIOIIUX MYHKTOB, B KOTOPOM HH)KHUH IMPOIYKT
U3 TIOCTICTHCH KAMCPhI BTOPHYHOH (DIOTALHA MOYKET MPOTCKATH B CTAAHIO MOCIICAYIOMCH 00paObOTKH HIH BBIXOUTh
u3 (IIOTAIMOHHOTO YCTPOHCTBA B BHIC XBOCTOB.

39. ®nmoTarMoOHHOE YCTPOHCTBO Mo Jr000MYy m3 TIn.36-38, B KOTOPOM CTaausd MOCICAYIOMCH 0O0paboTKH
BKIIFOUACT MO MCHBIICH Mepe OJHY CTAIWIO, BRIOPAHHYIO H3. CTAJWH H3METBYCHUS, CTATUH HMOATOTOBKH, CTATHHU
(¢roTanmm.

40. ®ONOTaMOHHOC YCTPOWCTBO MO JFOOOMY H3 MPCAMICCTBYIOIMX MYHKTOB, COACPIKAINCC ABC JTHHUH
nepBUYHOH (paoTanum, mpwdyeM mepsas (DTOTAIMOHHAS KaMepa B JIHHUH BTOPHYHOW (DIOTAIMH BBINOJIHEHA C
BO3MOKHOCTBIO IOJIYUCHHSA BEPXHETO MPOAYKTAa W3 TEPBBIX KaMep HEPBHUHON rpy0oH (uotammy oOeHx IHHUH
nepBUYHOH (proTanum.

4]1. ®noTAIMOHHOE YCTPOWCTBO MO JFOOOMY H3 IPEIIICCTBYIOIMX IMYHKTOB, B KOTOPOM (hIoTaroHHBIC
KaMepBblI COZIEpKaT KaMepy NEHHOH (proTamum.

42. ®noTanMoOHHOE YCTPOHCTBO 10 1.4 1, B KOTOPOM TpeThd KaMepa IepBUYHOH rpyOoii (uioTanum, a Taxke
mobas CleAyromas Kamepa NMepBHYHOHM rpy0Ooit (roTamuy, pacmoIOKCHHAS IOCIIC TPEThCH KaMEphl NMCPBHIHON
rpy6oii (proTaruum, Coaep KUT Kamepy IIEHHOH (hoTarmu.

43. ®noraiMOHHOE YCTpOHCTBO Mo m.41, B KOTOPOM mEpBas M BTOpas KaMephl NEPBHYHOH IpyOoi
(proTauyMu B TMHUM NEPBHYHOH (hrroTanmu paboTar0T B KAUSCTBE NEPEIUBHBIX (MIOTALMOHHBIX KAMEP.

44, ®noTauMOHHOE YCTPOHCTBO MmO JoOoMy u3 mm.41-43, B KOTOPOM BO (PIOTALHOHHYEO KaMEpy, TIC
IyJIbIIa pa3aeisieTcA HAa BEPXHHH MPOAYKT U HIDKHUH IPOAYKT, NOAACTCA (DIOTAlHOHHBIH Ira3.

45. ®noTauHOHHOE YCTPOHCTBO MO ModoMy u3 mm.41-44, B kKoTOpOM (DIOTALMOHHAS KaMepa, B KOTOPYEO
noAaeTcs (pIOTAIMOHHBIHN Ia3, COACPIKUT HMIICIICP.

46. ®IOTAHOHHOC YCTPOHCTBO MO M0OOMYy u3 mm41-44, B KOTOpOM (PIOTAIMOHHBIN ra3 MOJACTCA B
MOATOTOBHTEIBHYIO (DIOTAIIHOHHYIO KAMEPY, B KOTOPOI YCTAHOBJICH UMIICIIICP.

47 ©®noTanMoOHHOEC YCTPOHCTBO MO THOOOMY H3 MPEANICCTBYIOIUX IYHKTOB, B KOTOPOM YAaCTHIIBI
MHUHEpaTbHOH pyap! coaepskar Cu, i Zn, uin Fe, win nupuT, Wi cyab(puy MeTaia, TakoH Kak CyIb(pu 30J10Ta.

48. TlpumeneHwe (HIOTAIMOHHOTO YCTpoiicTBA mo JEoOGoMy u3 mim.l-47 11 W3BICUCHHS YACTHI]
MHHEPAJIBHOH Py AbL, COACPIKALIIX LICHHBIA MHHEPA.

49. TlpumeneHue no 1m.48 A7 U3BICUCHUS YACTHI MUHCPAJIBHOH Py abl, COACPKAIMX LICHHBIH MUHEPAT, U3
HHU3KOCOPTHOH py/bI.

50. TlpumeHeHAE M0 .49 A1 W3BJICUCHASA YACTHI] MHHCPATBHOI pyasl, comepkammx Cu, H3 HU3KOCOPTHOI
PYIBL

51. ITpumerenne no .50, mpu KOTOPOM BO (DIOTALHOHHOM YCTPOHCTBE MEPBad KaMepa MCPBHIHOM rpy00it
(roTamun uveeT 06BeM, paBHBIH MO MeHbIICH Mepe 150 M°, WM TI0 MeHbIIeH Mepe 500 M°, HTH IO MEHbIIEiH Mepe
2000 M, IpHYEM MOTOK Ty ThITBI IEPEMEIACTCSA TIOT ASHCTBHEM CHITBI TAUKECTH.

52. ITpumerenue no .50 win 51, mpu KOTOPOM BO (DITOTALHOHHOM YCTPONCTBE BTOpas KaMepa NCPBUYHOM
rpy6oii (proTamum mMeeT 06BeM, paBHBIH MO MeHbIeH Mepe 100 M°, HWTH Mo MeHbmeH Mepe 300 M, WM TO
MeHbIeii Mepe 500 M, IPHYEM MOTOK Ty ThITHI IEPEMEIACTCA MO ASHCTBHEM CHITHI TAUKECTH.

53. TlpumeHeHne mo modomy u3 m.50-52, MpH KOTOPOM NOTOK IyJIbITBI MEKIY KaMEpaMH HNEPBHUHON



(proTauu nepeMenacTCs oA ACHCTBUEM CHIIBI TSKECTH.

54. TlpumeHeHne Mo moOoMy w3 m.50-53, IpH KOTOPOM IOTOK IYJIBITBI MEKAY KaMepaMH BTOPHYHOMH
(proTanuu nepeMenaeTcs oA ACHCTBUEM CHIIBI TAKECTH.

55. IlpumeneHue mo modomy u3 m.50-54, mpu KOTOPOM MOTOK IYJIBIBI MEKIY KaMEpOH HEPBHUHOM
rpyboil (noTamuu u KaMepoH BTOPHYHON (IoTammy, HaxXOJAIMECHCS B IHPOTOYHOM COOONICHHH C KaMmepon
NEePBHYHOH IpyOoi (proTaimu, nepemMemaeTcs Mo ASHCTBUEM CUIIBI TSDKECTH.

56. IlpumeHeHHE MO .55, MPH KOTOPOM HOTOK IyJbIIBI MC)KAY NMEPBOH KaMepod NMEpBHYHOH rpyOoi
(pmoTanuu u MEepPBOI KaMepOl BTOPHYHOI (hIOTAIMK IEPEMEINACTCS MO ACHCTBHEM CHITBI TSDKCCTH.

57. IlpumeHeHue 1o .55 unn 56, Ipu KOTOPOM NMOTOK Iy IbITBI MEKAY MOCICAYIOMEH KaMepoi NepBUYHON
rpy0oii (proTaryy 1 MoCIeAYOIEH KaMepoii BTOPHIHOH (IOTALMH MEPEMEIIACTCS IO ACHCTBHEM CHIIBI TSDKECTH.

58. Ilpumenenue mo m.48 wiu 49 A U3BJICUCHHS YaCTULl MHUHEPAJIBLHOW pyabl, coaepxkamux Fe, mytem
oOpatHo# (roTamuy.

59. ®noTanuoHHA YCTAHOBKA, coAcpykamas (PIOTAHOHHOE YCTPOHCTBO 1Mo moboMy u3 mm.1-47.

60. dnoTanMOHHAA YCTAHOBKA IO I.59, coaeprkamas no MEHbIICH MEpe ABA MM IO MEHBIICH Mepe TpH
(PTOTALHOHHEIX YCTPOHCTRA MO JIFOOOMY 13 . 1-47.

61. ®notaummoHHas ycTaHOBKa mo m.59 wumum 60, coaepamas MO MEHBIICH MEpe OJHO NEPBOE
(pTOTAaLIMOHHOE YCTPOWCTBO IS HW3BJCYCHHA IICPBOTO KOHICHTPaTa MW IO MCEHBINCH MeEpe OMHO BTOpOC
(proTAaITMOHHOE YCTPOHCTBO U1 H3BJICUYCHHS BTOPOTO KOHICHTPATA.

62. ®noTanMoHHasA yCTaHOBKA 0 .61, B KOTOPOH KaMeps! IEPBHYHOHN (PrIoTanny yKa3aHHOTO MO MEHBIICH
MEpE OTHOTO IEPBOTO (DIOTAIMOHHOTO YCTPOHCTBA I H3BJICUCHHA IIEPBOTO KOHIIEHTPATa W KAMEPHI MIEPBHYHON
(proTanMM YKA3aHHOTO IO MEHBLICH MEPE OJHOTO BTOPOTO (DIOTALMOHHOTO YCTPOHCTBA U M3BICUCHHSA BTOPOTO
KOHILCHTPATA PACIOJIOKCHBI OCIEIOBATEIBHO.

63. ®noTanmoHHAA YCTAaHOBKA IO m.61 mim 62, coaepskamas yCTPOHUCTBO Ui MOCHCAYIOmEH o0OpaboTku
YACTHLl MMHEPAIBHOHW PY/JbI, B3BCIICHHBIX B IYJBIC, TAK YTO BTOPOH KOHLEHTPAT OTJIMYACTCS OT IIEPBOTO
KOHLCHTPATA.

64. ®noTanMOHHAA YCTAaHOBKA IO I.63, B KOTOPOH YCTPOHCTBO A MOCICAyIOHmCH 0OpabOTKH YaCTHIL
MUHEPATbHON Py[bl, B3BCHICHHBIX B ITyJIbIC, COACPIKUT CTAAMIO M3MCIBUCHHA, PACHIONIOKCHHYIO MEKIY NEPBBIM U
BTOPBIM (DTOTAIHOHHBIMH YCTPOHCTBAMH.

65. OmoTaOHHAs YCTAHOBKA MO MIL63 miau 64, B KOTOPOH YCTPOHCTBO MM MOCJHEAyIoUmEeH oOpaboTKu
YACTUI MHHCPAJTbHOW PYIBI, B3BCIICHHBIX B MyJbIC, COACPKUT YCTPOMCTBO Ans H0OaBICHHUS (DIOTOPEArcHTOB,
PacTONI0KEHHOE MEKIY NIEPBBIM H BTOPBIM (DIOTAMOHHBIMH YCTPOHCTBAMH.

66. DroTaNMOHHAA YCTAHOBKA MO JXOOOMY H3 MIL59-65, B KOTOpPO# (PIOTAIHOHHOE YCTPOHCTBO
BBINTOJTHEHO C BO3MOYKHOCTBEO H3BJICUCHHS YACTUI MHHEPAIBHOH pyasl, coaepkamux Cu, w/wm Zn, W/HiId THPHT,
H/WITH METaJI U3 cyab(Huaa, TakoH Kak 30J0TO.

67. ®noTamWoOHHAA YCTAHOBKA MO JEOOOMY m3 mIL.59-66, B KOTOPOH (PIOTAIMOHHOE YCTPOHCTBO
BBINTOJTHEHO C BO3MOKHOCTBIO H3BJICUCHHS YACTHUIl MHHEPAIBHOH pyabl, conepxammx Cu, 13 HI3KOCOPTHOH PyABI.

68. ®DrmoTamWoOHHAA YCTAHOBKA MO JOOOMY H3 mm.59-64, B KOTOpPO# (PIOTAIMOHHOC YCTPOHCTBO
BBITIOJTHCHO C BO3MOSKHOCTBIO H3BIICUCHAA Fe myTem oOpaTHOi (proTarmm.

69. Croco0 (moramum a1 06padOTKU YACTHI[ MHHCPAIBHOH PyAbl, B3BCHICHHBIX B MyJbIIC, HA CTAAHAX
(proTaum, Ha KOTOPBIX MYJIBITY PA3ACLIOT HA HIDKHUH MPOAYKT M BEPXHHI HMPOAYKT C IIOMOINBIO (DIOTAIIHOHHOTO
ra3a, IPUIEM IIyJIbITy ITOABEPTAOT NepBUUHOH (protamum (10), pu 3TOM CHOCO0 BKITIOYACT:

- 0 MCHBIICH Mepe [BE IOCICIOBATCIbHO COCIMHCHHBIC W IPOTOYHO coobmarommecs craxum (111a,
111b) rpy0Ooii (roTaruu, MpHIeM NEPBUIHBIN BEPXHUI MPOXYKT U3 IEpBOi cTaguu rpy0oi (roTanuy HaNMpaBIIsIOT
B CTAIHIO BTOPHYHYIO (oTtanuio (20, 30),

- 0 MCHBIICH Mepe [BE IOCICIOBATCIbHO COCIHMHCHHBIC W IPOTOYHO coobmarommecs craxun (112a,
112b) xoHTponbHOH (IOTamUM, TMPHUEM IEPBUYHBIH BEPXHUH NPOAYKT M3 CTAAMU KOHTPOJBHOH (ioTarmu
HATIPABJIFOT OOPATHO B CTAAMIO TrpyOoil (DIOTANMU WM B CTAAHIO MOBTOPHOTO H3MCIBUCHUA, a4 3aTCM B CTAIHIO



nepeuncTHOH (proTamum,

- MIPUYEM TMECPBUYHBIA HIDKHMH IPOAYKT M3 MpEAbIAyHIcH cTamuu (IOTalMH HANPABILIOT B CICIYIOIIYIO
cTaxuio (hroTanuy,

MPH 3TOM IYJIBIY Jajiee MOIBEPraroT BTOPHYHON (puotarpmu (20), BKIFOYAONICH MO MCEHBIICH Mepe ABC
NPOTOYHO cooOmaromuecs craauu (210a, 210b) BropuyHOH (IoTauM, NPHUYEM ICPBUYHBIA BEPXHHH NMPOIYKT U3
IO MEHbIIEH Mepe mepBoi craguu rpy0oil (proTauuy HANPABIAIOT B IEPBYIO CTAAHI0 BTOPHUYHOH (IoTammu Uit
H3BJICUCHHS NEPBOTO KOHIIEHTPATA, IPH 3TOM YKA3aHHbIC IO MEHbINCH Mepe meppas craausi rpyOoi (uotaruu u
nepBast CTagus BTOPUYHOH (DIOTAlMH MOCICI0BATSIHHO COCAMHEHBI U MPOTOYHO COOOMIAIOTCS,

MPH 3TOM CIOCO0 OTIHYACTCA TCM, YTO BO BTOPHYHOM (DIOTALUH:

- TICPBHYHBIH BEPXHHH MPOAYKT W3 MO MEHBINCH MEpe ONHOH MOCICAyromel craauu rpyooil ¢umoranmu
HANPABISIFOT B TMOCICAYIOINYIO CTAJHI0 BTOPHYHOW (DIOTALMY, IOCJICIOBATCIBHO COCAWHCHHYIO H IPOTOYHO
COOOIMAFOIIYIOCA C VYKA3aHHOH MO MCHBIICH MEpPE OMHOW MOCICAYIOWCH cramuei rpyboid (rmotammwm, i
H3BJICUYCHHUS NEPBOTO KOHICHTPATa, NMPHYEM YKA3aHHAS IO MEHBIICH Mepe OJHA MOCICAYIOmAas CTagus rpyOoit
(proTanuy ¥ yKa3aHHASA NMOCIEAYIOMCH CTaAusI BTOPHIHOH (PIIOTalUH PacTiONoKEHBI OCIICI0BATCIBHO H IIPOTOYHO
COoO00ImArTCS,

- TIPH 3TOM YKA3aHHAS IOCJCAYIOMAs CTaxus BTOPHYHOH (proTanuu W MPEpIAyInas CTaaus BTOPHYHOH
(proTanMH HAXOIATCS B MPOTOYHOM COOOIICHHH, U

- HIOKHUH TIPOXYKT W3 NEPBOW CTaAWH BTOPHYHOW (DIOTaIMy HANPABILIOT B YKA3AHHYIO MOCICAYIOINYIO
CTAIWI0 BTOPUYHOW (PIOTAINH WH OOBCAWHAIOT CO BTOPHYHBIM HIDKHUM MPOAYKTOM W3 YKA3aHHOW MOCIICAYIOMICH
CTaUH BTOPUYHOH (hIOoTaIHH.

70. Croco0 mo m.69, B KOTOPOM IyJIBIY HMOABEPrarOT MO MEHBIICH MEPE YETHIPEM CTANHAM INCPBHYHOMN
(motaruu, nm 4-10 craxusaM nepBruHOH (roTarym, uin 4-7 cTaausIM NepBHYHOHN (hroTanuy.

71. Croco6 1o 1m.69 wiu 70, B KOTOPOM IyJIBITY IOJBEPIar0T IO MEHBINCH MEpE IBYM CTAIAMAM BTOPHYHOH
(rotamuu, wium 2-10 craxusaM BTOPHYIHON (uioTauuu, uim 4-7 craxusM BTOPUYHOH (oTanum.

72. Croco6 mo moboMmy u3 mm.69-71, B KOTOPOM NEPBHYHBIN BEPXHHUU NMpOAyKT w3 1-3 crammii rpyGoi
(motauuu win u3 1-2 craguit rpy0oi ¢uioTanuy HaMPaBJLIOT B CTAAUIO BTOPHYHON (MIOTAIMU.

73. Cmoco6 mo moboMmy u3 mm.69-72, B KOTOPOM NEPBHYHBIH BEPXHUH HPOAYKT H3 IO MEHBIICH Mepe
OJHOH MOCNEeAyIOIEH CTamuu IpyOoi (proTalMu W HIDKHHH HPOAYKT M3 IOCICAYIONMICH CTaguu BTOPHYHOH
(hroTanyUM HANPABIIOT B JOMOIHHTEIBHYIO CTaJUI0 BTOPHYHOH (pIoTanum.

74. Comoco6 mo m.73, B KOTOPOM TNCPBUYHBIH BEPXHHH HPOAYKT H3 NMEPBOH cTaguu rpyOoi (uotanuun
HANPABISIOT B MICPBYIO CTAIUIO BTOPHIHOH (POTanWy, a IEPBUYHBIH BEPXHUH MPOAYKT U3 IO MEHBINCH MEpE ABYX
MOCNIEAYIOIMNX CTaxuil rpy0ol (oTanuy HANPABISIOT B YKA3aHHYIO [JOTOJHHUTCIBHYE) CTAJWI0 BTOPHUHOM
(proTanmm.

75. Comoco6 mo mobomy w3 mm.69-74, B KOTOPOM HIDKHHH IPOAYKT W3 CTAAWH BTOPUUHOH (oTamuu
HATIPABJIAIOT B CTANHIO TICPBHYHON (DJIOTALMH, B MOCJICTHIOK W3 YKA3AHHOHW 1O MCHBINCH MCPC OJHOW CTaIHU
rpyOoii (protarum, w3 KOTOpOH OBUT MOJMYYEH NMEPBHYHBIN BEPXHHWH NMPOAYKT, WM B CTAAMIO IpyOoi (uoTammu
HIKC TI0 TIOTOKY OT MOCJICAHCH W3 YKA3aHHOW 1O MCHBIICH MepPe OHOM CcTamuu Tpyoolt (proTaruu, U3 KOTOPOH ObLT
MOJTYYCH NEPBUYHBIN BEPXHHI NPOTYKT.

76. Cnoco® ¢uotammu mo mod0oMy u3 mi69-75, B KOTOPOM NEHHYIO (DIOTALHIO HCIOJB3YIOT B II0
MCHBIICH MCPC OJHOW CTAAWU TCPBUYHON (hIOTAUWH W/HIM B N0 MCHBIICH MCPC OJHON CTAAWMH BTOPHYHOM
(proTanmm.

77. Cnoco6 (aotaruum no modoMy u3 1i.69-76, B KOTOPOM IEPETHBHYIO (DIOTAIMIO HCIOIB3YIOT B IEPBO

cTaauu rpyOoi (proTanuy WK B IEPBOH H BO BTOPOii CTaausx rpyooii ¢oramum.



U3MEHEHHASA ®OPMYJIA U3OBPETEHHUA

(M3MEHEHHAs Ha MEX Iy HapoaHoH cTaguu o cratee 34 PCT)

1. ®noTanuoHHOE YCTPOHCTBO A1 OOpPaOOTKM 4ACTUL[ MHHEPATBHOH PyIabl, B3BCIICHHBIX B ITyJIBIIC,
coepxKaiee (pIoTalHOHHbIE KaMephl I Pa3AeaCHHA Iy IbIIbl HA HU)KHHH NPOAYKT H BEPXHUH IMPOIYKT, IIPHUEM
pa3aeneHne OCYIECTBILICTCS C IOMOIBIO (BIOTAMOHHOTO rasa, ¥ IpH 3TOM (PIOTAaHOHHOE YCTPOHCTBO CONCPIKHUT:

JUHHIO IEPBHYHOHN (DIOTALUH, COACPIKALIYIO:

- y3ex rpyOoii (uotammu ¢ mo MEHbIICH Mepe ABYMS (DIOTAIMOHHBIMH KAMEPaMH, COCAWHCHHBIMH
MOCIICIOBATEIIFHO M PACTIONI0KCHHBIMH B MPOTOYHOM COOOIICHHM, MPHYEM BEPXHHI MPOAYKT H3 NMEPBOH KaMephl
MePBUYHOH Ipy0o0ii (proTanuu MOKET MPOTEKATh HEMOCPEACTBCHHO B IHHHIO BTOPHYHOH (hroTarmy,

- y3eI KOHTPOJIbHOH (proTanuu ¢ mo MeHbIICH Mepe ABYMS (NIOTAIMOHHBIMH KaMEPaMH, COCAHHCHHBIMH
TOCIICIOBATEIIFHO U PACTIOJIOKCHHBIME B IIPOTOYHOM COOOIICHHH, TIPHYEM BEPXHHI MPOAYKT H3 KAMEP IEPBHYHOM
KOHTPOJIbHOH (proTamum MOXKET MPOTEeKaTh 0OpPaTHO B Kamepy Ipy0Ooil (piotamyu B nuHNUHM nepBUUYHOH (raoTamum
WA B CTAHIO IOBTOPHOTO H3MENBYCHHS, a 3aTEM B JTHHHUIO IEPEYHCTHONH KOHTPOIBbHOH (proTanum,

- IPH 3TOM CIEAyIOmAas Kamepa NEepPBHYHONW (UIOTALMH BBIMOJHECHA C BO3MOKHOCTBIO IOJYUCHHS
TICPBAYHOTO HIDKHETO NPOAYKTA W3 MPEAbIAyHIcH KaMmepsl NMEPBHYHONW (DTOTAIMH, TaK YTO CICAYIOMmAs Kamepa
MEPBAYHOH (DITOTAIMH BBITOJTHEHA C BO3MOXKHOCTBIO MOJTyUCHHS NIEPBHYHOTO HIDKHETO MPOAYKTA U3 MPEAbIIyIICH
KaMephl IEPBHYHOHN (paoTamum, mepsas Kamepa NepBHYHON KOHTPOJBHON (DIOTAIMH BBIIOJHEHA C BO3MOKHOCTBIO
TMOJMYYCHHA TCPBHYHOTO HIDKHCTO MPOAYKTA W3 MOCACTHCH KaMepsl NCPBUYHOW Tpy0oil (proTamum, crieayromast
KaMepa IEPBHYHOH KOHTPOJBHOHW (DIOTamuM BBHINOJHEHA C BO3MOXKHOCTBIO IIOJYYCHHSA IEPBHYHOTO HHKHETO
MPOYKTa U3 MPEABIAYINCH KaMephl IEPBUYHON KOHTPOJIBHOH (pIoTanuy, ¥ HIKHHH MPOAYKT U3 KaMEp NEPBUYHOH
(proTaIIMK HATIPABIIACTCS BHU3 IO TIOTOKY IO JIMHHM IIEPBUYHON (hroTammy,

NPHYEM JTHHHS BTOPHYHON (PIIOTAUH COACPIKHUT:

no MeHbHICH Mepe ABC (DIOTAMOHHBIC KaMEphl, IpPHYEM B JIMHMU BTOPHYHOH (oTamum mnepBas
(proTaLIMOHHAA KaMepa paclojio’keHa B HETMOCPEACTBCHHOM IPOTOYHOM COOOIICHHH C IO MEHBINCH Mepe OXHOH
KaMepol NepBUYHOM TIpyOOH (hroTamuu M BBINOTHEHA C BO3MOJKHOCTBIO IIOJYYCHHS HEPBHYHOIO BEPXHETO
NPOAYKTa M3 YKA3aHHOH IO MCHBINCH Mepe OXHOH KaMephl ICPBUYHON IpyOoil (hIoTaluy 11 H3BICUCHHS IIEPBOTO
KOHLCHTPATA,

OTJIMYAIOIIEECs TEM, YTO B IMHHM BTOPHYHOH (proTaunum:

- TOCTEAYIOIAs KaMmepa BTOPHYHOH (pmoTammm pacmosokeHa B HEMOCPEIACTBCHHOM IMPOTOYHOM
COOOMICHUH C N0 MCHBINCH MEpe OJHOW MOCTCAYIOIEH kKamMepod MepBHYHOI Tpy0oil (proTanuy W BBIMOJIHCHA C
BO3MOKHOCTBIO TOJYUCHHA TCPBHYHOTO BEPXHETO MPOAYKTA W3 YKA3aHHOH II0 MCHBINCH Mepe OHOM
MOCTCAYIOICH KAMEPBI IICPBHYHON TPYOOH (hIoTaruu JiA W3BICUCHHA MICPBOTO KOHICHTPATA, MPHUYCM YKA3aHHAS
MO0 MCHBINICH MEpPe OJHA TOCICAYIOMASA KamMcpa NCPBUYHONW TpyOOoH (oTammu OTIHYACTCA OT YKA3aHHOH IO
MCHbBIICH Mepe OJHOH KaMephl MepBUYHOH rpyOoli (uoTanuy, U3 KOTOPOH mepBas Kamepa BTOPHYHOH (hroTaiun
MOJKET MOJTY4AaTh NEPBUYHBIN BEPXHHUH MPOIYKT,

- YKa3aHHas MOCICAyIOmas KaMmepa BTOPHYHOH (pIoTamuu paclookKeHa B NMPOTOYHOM COOOIICHHWH C
TpeabIay e KaMepoi BTOPHYHOH (proTanum, u

- HIDKHHH TPOAYKT W3 ICPBOH KaMeppl BTOPHYHOH (IOTAMH MOKET IPOTEKATh B YKA3aHHYIO
TMOCTCAYIOINYIO KAMEPY BTOPHYHON (DIOTALMH HITH MOXKET OBITH OOBCIMHCH CO BTOPHYHBIM HIDKHHM TPOJYKTOM U3
YKA3aHHOW MOCJICAYIONICH KaMCPhI BTOPHYHOM (DTOTALHH.

2. ®oTanHOHHOE YCTPOHCTBO IO 1.1, B KOTOPOM JIHHMA NEPBHYHOH (PIOTALMH CONCPKHUT MO MCEHBIICH
Mepe yeThIpe (proTaruoHHbIe KaMepsl, Win oT 4 10 10 (hroTarmoHHBIX Kamep, Wi 0T 4 10 7 (IoTanHOHHBIX KaMep.

3. ®notanmoHHOE ycTpoiicTBO mo I.1 wnu 2, B KOTOPOM y3ea IrpyOod (uoTanuu B JHHUH NEPBHIHON
(proTaIMK CONEPKUT MO MEHBINCH Mepe fBe (hIOTAIMOHHBIC KAMEPBI, WK OT 2 10 6 (DIOTAIHOHHBIX KaMep, HIH OT
2 10 4 (pIOTALHMOHHBIX KaMep.

3AMEHSTIOIIAM JIUCT
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4. ®noTanMOHHOE YCTPOHCTBO MO JF0OOMY U3 IMI.1-3, B KOTOPOM Y3 KOHTPOJBHOH (DJIOTAIMH B JIMHHU
MEPBUYHOH (prIoTaluH COACPXKUT MO MEHbIIEH Mepe ABe (PIOTAMOHHBIC KaMEpsl, HIH OT 2 10 6 (DIOTarMOHHBIX
KaMep, Wi oT 2 10 4 (pIOTALHOHHBIX Kamep.

5. ®IOTaMOHHOE YCTPOHCTBO IO THOOOMY H3 NMPEALICCTBYIOIUX IMyHKTOB, B KOTOPOM JIMHHA BTOPHYHOH
(hoTanyy COACPIKUT MO MEHBIIEH Mepe ABe (PIOTANHOHHBIC KaMepsl, WK 0T 2 A0 10 (hroTanuoHHBIX Kamep, HWid
0T 4 10 7 (pIOTAHOHHBIX KaMep.

6. ®noTauHOHHOE YCTPOHCTBO IO JMOOOMY M3 IPEAINSCTBYIOIIHX ITYHKTOB, B KOTOPOM KOJHYECTBO
(pTOTALIHOHHBIX KaMEP, PACTIOJIOKCHHBIX IOCICIOBATCIbHO B JTHHHU BTOPHYHOW (MIOTAIMH, PABHO HJIH MCHBINC
KOJIMUECTBA (DIOTAHOHHBIX KAMEP, PACTIONIOKECHHBIX MOCICA0BATEIFHO B IHHUH NCPBUYHOH (hroTarmy.

7. ®noTanHoOHHOE YCTPOHCTBO MO MFOOOMY W3 MPCANICCTBYIOIMX MYHKTOB, B KOTOPOM KaMepa BTOPHYHOM
(pToTanMH BBINOJTHCHA C BO3MOXKHOCTBEQ TOJYUCHHS IICPBHYHOTO BEPXHETO MPOAYKTa W3 1-3 KaMep MepBHUHON
rpy0oii (protarum v w3 1-2 kaMmep NepBHUHON TPy0oii (hmoTarmy.

8. @IoTanmHOHHOE YCTPOHCTBO MO MHOOOMY m3 miLl-6, B KOTOpPOM KaMmepa BTOPHYHOH (hroTammu
BBINTOJTHEHA C BO3MOKHOCTBEQ MOJYUCHHS IIEPBUYHOTO BEPXHETO MPOAYKTA U3 He 00Jiee YeM By X KaMep NePBHIHOM
rpy0oii (potarmm.

9. ®noTranuOHHOE YCTPOHCTBO MO I8, B KOTOPOM KaMepa BTOPHYHOH (DIOTANMU BBITIOHCHA C
BO3MOKHOCTBIO TIOJIYUCHHS IIEPBHYHOTO BEPXHETO MPOAYKTA U3 OTHOH KaMephl MEPBHYHOM rpyOoi (rotarmm.

10. ®0TaMOHHOS YCTPOWCTBO MO JEOOOMY W3 mmm.1-6, B KOTOPOM YKA3aHHASA TOCICAYIOMAS Kamepa
BTOPHYHON (DJIOTAIIMH BBITOJITHCHA C BO3MOKHOCTBIO ITOJIYHCHHS NMEPBHYHOTO BEPXHETO NMPOIYKTA U3 IO MEHBIICH
Mepe JBYX KamMep MepBAYHON rpy0oit (uoTanum.

11. ®noTanuOHHOE YCTPOHCTBO IO JIFOOOMY U3 MPEAMIECTBYIOIUX MYHKTOB, B KOTOPOM HIDKHHH MPOIYKT
U3 YKA3aHHOH MOCTICAYIOEH KaMepsl BTOPHIHOM (poTalmy MOXKET IMPOTEKaTh OOPATHO B y3ea rpy0oi ¢uoTanuu
JHHUU TCPBUYHOHN (DIOTALIMH B TOYKE, PACIOJIOKCHHON HIDKC IO MOTOKY OT TOW KAaMEpHI NCPBHYHON TpyOoi
(moTanuu, W3 KOTOPOH yKa3aHHAsA MOCTCAYIOINAs Kamepa BTOPUYHOH (UIOTAIMU MOXKET NOJIYy4YaTh ICPBHYHBIN
BEPXHUI MPOAYKT.

12. ®poranuoHHOE YCTpOoiicTBO mo 1m.11, B KOTOpPOM HIDKHMH HPOAYKT W3 YKA3aHHOH MOCICAYOIICH
KaMephl BTOPHYHOH (DIOTAIMH MOKET MPOTEKATh OOPATHO B MOC/CAYIOINYIO KaMEepy MEPBUYUHOHN rpy0Ooii uoTauuu
HIDKC N0 NOTOKY OT IEpBOH KaMepsl NEPBHYHOH (IOTanuy, W3 KOTOPOH yKa3aHHAd MOCIEAyIOIas Kamepa
BTOPHYHOH ()IIOTALIH MOYKET MOJIy4aTh NEPBUYHBIH BEPXHUI NIPOIYKT.

13. ®moraumoHHOE YCTPOWCTBO N0 Mm.11, B KOTOPOM HKDKHHHA MPOAYKT M3 YKA3aHHOHW MOCIIEAYFOIEH
KaMephl BTOPUYHOH (proTamuu MOXKET OBITh OOBCAMHCH C BEPXHHM MPOAYKTOM M3 MCHBIICH MeEpe OMHOU
MOCNIEAYIOIICH Kamepsl MEPBHUYHOW TIpyOol (uroTanuu HIDKE MO HMOTOKY OT TOHW KaMepsl NEPBHYHOH TpyOoit
(moTanum, W3 KOTOPOH yKa3aHHAS MOCICAYIOINAS Kamepa BTOPHUYHOH (MIOTAIMH MOXKET NOJY4YaTh ICPBHYHBINA
BEPXHUI MPOAYKT.

14. ®noTtanmoHHOE YCTPOHCTBO IO JIEOOOMY H3 IPEIIICCTBYIOMHX ITyHKTOB, B KOTOPOM JIHHHS BTOPHIHOM
(proTamuH TakKe COACPIKUT JONMOJTHUTEIbHYIO THHUKO (30) BTOPHYHOH (hroTammy, COACPIKAILYI0 O MEHBIICH Mepe
OJHY JIOTIOJTHUTCIBHYIO (proTarmoHHy Kamepy (300), BRIMOTHCHHYIO ¢ BO3MOYKHOCTBHIO MOJMYYCHHUSA NCPBHIHOTO
BCPXHETO MPOAYKTA U3 O MCHBINCH MCPE OTHOI MOCICAYIONICH KaMEePhl ICPBHIHOM Tpy0oii (proTanmy.

15. ®noraunoHHOE YCTPOWCTBO MO M.14, B KOTOPOM HKXKHHHM MPOAYKT M3 YKA3aHHOHM MOCIEAYOIIEH
KaMephl BTOPHYHOH (DroTarum MO>KeT IPOTEKATh B YKA3AHHYIO JOTIOTHHTEIBHYIO KAMEPY BTOPHUIHON (DIIOTAIIHH.

16. ®norammonHOoe ycrpoiictBo mo m.14 mmm 15, B kKOoTOpoM mepBas Kamepa BTOPHYHOH (pruoTamum
BBINTOJTHEHA C BO3MOKHOCTBIO TTOJIYHYCHHS IEPBHYHOTO BEPXHETO IMPOAYKTA W3 IEPBOH KaMephl NEPBHYHOM rpy0oi
(proTanmm, a yka3zaHHAsS JTOTIOJHHUTEIbHASA KaMEpa BTOPHYHOH (DIOTAIMU BHIMOJTHCHA C BO3MOKHOCTBIO MOJTYUCHHSA
MIEPBUYHOTO BEPXHETO NMPOAYKTA U3 IO MEHBINCH Mepe ABYX MOCICAYIOIINX KaMep IIEPBUYHON TpyOoi (roTamuu.

17. ®aoTanOHHOE YCTPOKUCTBO IO JIFOOOMY U3 MPEAMICCTBYIOIUX MYHKTOB, B KOTOPOM HIDKHUH MPOIYKT
U3 MOCTCAYIOMCH KaMePhl BTIOPUYHON (DIOTALMH MOXKET MPOTCKATh B MOCJICIHIOK U3 YKA3AHHOH 10 MCHBIICH MEpe
OXHOH KaMmephl NMEPBHYHOM IpyOoil (pioramum, u3 KOTOPOH B YKA3aHHYIO HOCJCAYIOIIYIO Kamepy BTOPHYHOH
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(proTaruu OBLT MOJIUCH IEPBHYHBIN BEPXHUH NMPOIYKT, WM B KaMepy NEPBHYHOH rpyOoH (uoTamuu HIKE IO
MOTOKY OT MOCTCTHCH W3 YKA3aHHON IO MCHBIICH Mepe OHON KaMepbl NEPBUYHOH rpy0oi (uioTarmu, U3 KOTOPOH
B YKA3aHHYIO IOCJICAYIOIIYI0 KaMePy BTOPHYHOHN (hioTanuu OBLT MOJIyYCH MCPBUYHBIH BEPXHUH MPOIYKT.

18. ®noTanuOHHOE YCTPOHCTBO IO OOOMY W3 NPEAIICCTBYIOMIMX IYHKTOB, B KOTOPOM 00BEM HEPBOH
(pIoTanMOHHOH KamMepsl B JIMHHH BTOPHUYHOHW (urotamuu Ooibmie, 4eM 00BEM YKA3aHHOH NOCICAYIOIICH
(p1oTanMOHHOH KaMephl B THHUU BTOPHYHOIH (p1oTamuy.

19. ®norammoHHOE YCTPOHCTBO MO MoO0oMy u3 mm.1-17, B KOTOpoM 00BEM YKa3aHHOH MOCICAyIOICH
(pIOTALHOHHOW KAMCPHI B JHHHH BTOPHYHOH (PioTaumu OOJBINE, MeM OOBEM NCPBOM (DIOTAMOHHOW KAMEPHI B
JHHUH BTOPUYHOH (proTanum.

20. ®IOTaHHOHHOS YCTPOHCTBO IO JHOOOMY W3 HPCAMCCTBYIOIMUX IMyHKTOB, B KOTOPOM IIEpBas Kamepa
TICPBUUHOM rPy6Oi (hIOTAIMH HMEeT 06BeM, PABHBII 1O MEHbIIEH Mepe 150 M, Wi o MeHbIIeH Mepe 500 M, wiH
10 MeHbIIEH Mepe 2000 M.

21. ®IOTaHOHHOS YCTPOHCTBO MO JFOOOMY H3 MPCAMICCTBYIOMMX MYHKTOB, B KOTOPOM BTOPas Kamepa
TIEPBUYHOM rPpy6oi (hIOTAIMH HMEeT 06heM, PABHBII IO MeHbIIEH Mepe 100 M, WTH 1o MeHbIIeH Mepe 300 M, Wi
10 MeHBIIEH Mepe 500 M.

22. ®I0TanMOHHOE YCTPOHCTBO MO JMOOOMY W3 IPEAICCTBYIONIMX MyHKTOB, B KOTOPOM OOBEM BTOPOI
KaMepsl IepBUYHOH rpy0oii (hroTarum paBeH 00beMy NEpPBOi KaMephbl MEPBHYHON Ipy0oH (hroTalMy WIIM MEHBIIE,
yeM 00beM NIEPBOH KaMephl IEPBUYHON rpy0oit (hrnoTamum.

23. ®IOTaDHOHHOS YCTPOHCTBO MO JFOOOMY W3 HPCAMICCTBYIOIIUX MYHKTOB, B KOTOPOM IiEpBas Kamepa
BTOPHYHON (DTOTAIMH, HAXOJAMA’ACA B MPOTOYHOM COOOIICHHH C KaMepoil mepBHYHON rpyOo# (uoTanum, uMeeT
o6veM ot 100 mo 2000 M3, TPeAnoUTUTENBHO, OT 400 10 1000 M

24. ONOTaMOHHOC YCTPOWCTBO MO JOOOMY H3 HPCAMICCTBYIOIMUX NYHKTOB, B KOTOPOM YVKa3aHHAs
MOCNeAyIoImasl kKaMepa BTOPHUYHOH (hoTarmu, HAXOAAMIAACA B IPOTOYHOM COOOIICHHHM C KaMepoil NEepBHUHON
rpy6oii (roTamum, mMeeT 06BeM oT 100 10 2000 M, IpeANOUTHTETBHO, 0T 300 10 1000 M.

25. ©I0TanHOHHOE YCTPOHCTBO IO HOOOMY W3 NPEIIICCTBYIONIMX ITYHKTOB, B KOTOPOM 00BEM HEPBOH
KaMepbl BTOPHYHOH (hIOTaIu, HAXOMAINEHCA B NMPOTOYHOM COOOINCHHMH C IO MEHBIICH Mepe OJHOH KaMepoi
nepBHYHOH rpy0oil (prorammu, cocramier ot 2 10 50% OT COBOKYIHOTO 00beMa YKA3aHHOW MO MEHbIIEH Mepe
OJHOH KaMephl NMEpBHYHOH IpyOoill (protammm, mpeamoururenbHo umu oT 3 A0 30% OT COBOKYNMHOro o0beMa
YKa3aHHOM 0 MEHBIIEH Mepe OJHOH KaMepbl IEPBUYHOH (hroTamum.

26. ®NOTAMOHHOS YCTPOHCTBO MO JEOOOMY H3 MPCAMICCTBYIOIIUX MYHKTOB, B KOTOPOM 00BEM YKA3aHHOH
MOCTICAYIOIICH KAMCPBI BTOPUYHOM (DIOTAIMHE, HAXOJAIICHCS B MPOTOYHOM COOOIICHHH C IO MCHBINCH MEPES OTHOM
KaMepol mepBHYHON rpybo#t (proTanuu, coctapisieT ot 2 10 50% OT COBOKYIHOTO 00beMa YKA3aHHOH 10 MEHbIICH
Mepe OAHOW Kamepsl MEPBHYHONW rpyOoit (uotamuu, mpeamoututeabHo oT 3 10 30% OT COBOKYMHOTO 0OBEMa
YKa3aHHOM 10 MEHBIICH Mepe OJHOM KaMephI MEPBUYHOHN rpy0oil (uroranmy.

27. ®IOTaNHOHHOE YCTPOHCTBO MO THOOOMY M3 MPEANICCTBYIOINMX NMYHKTOB, B KOTOPOM IOTOK ITYJIBITBI
MCKAy II0 MCHbIIECH Mepe ABYMs NPOTOYHO COOOINAFOIMMMHCS (PIOTANHOHHBIMH KAMEPAMH NMEPEMENIACTCS MO
JEHCTBHEM CHIIBI TSKESCTH.

28. OIOTAMOHHOE YCTPOHCTBO MO IL.26, B KOTOPOM MOTOK ITyJBIIBI MEXKIY NMEPBOH KaMepOil NEPBUYHOMN
rpy0oii (proTanum u mocieAyromeil kaMepol mepBHYHON Tpy0o#i (oroTamum mepememmacTcs moj ACHCTBHEM CHITBI
TSDKECTH.

29. ®noTamMOHHOE YCTPOMCTBO MO m.25 wiam 26, B KOTOPOM MOTOK IYJBIBI MEXIY NEPBOH Kamepoun
BTOPHYHON (DIOTANMH W MOCICAYIOIICH KaMepod BTOPHYHOHN (ProTanum mepeMeInacTcs MOA ACHCTBHCM CHITBI
TSDKECTH.

30. ®IOTAIHOHHOE YCTPOWCTBO MO MFOOOMY U3 mm.27-29, B KOTOPOM TMOTOK MYJBIBI MEKAY KaMCpPOM
nepBUYHOH rpy0oii (proTarum U kamepoi BTOpUUYHOH (IoTalMy, MPOTOYHO COOOINAIOIICHCSA C YKa3aHHON kaMepoi
nepBUYHOH rpy06oi (hroTamu, nepemMemmaeTes Noa ACHCTBUEM CHIIbI TSDKECTH.

31. ®aoTanuoHHOE YCTPOHCTBO N0 I.30, B KOTOPOM HOTOK MyJIBIBI MEIKAY HMEPBOH KaMEPOH MEPBHYHOM
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rpy6oii (hroTaryu 1 nepBoi KaMepoi BTOPUUYHOH (hroTanuy nepeMeIacTcs o ACHCTBHEM CHITBI TSDKECTH.

32. ®n0TaHOHHOE YCTPOHCTBO MO MOO0MY U3 m.28-31, B KOTOPOM MOTOK ITYJIBITBI MSKAY MOCICIYFOICH
KaMepod TepBHYHOH rpyOoi (uroTammu M HOCHCAyIoUmeH kamepodl BTOPHYHOH (UIOTALMU NEPEMEMIAcTCsA IOX
JcHCTBHEM CHIIBI TSDKECTH.

33. ®I0TaUHOHHOE YCTPOMCTBO IO JIOOOMY M3 NPEHICCTBYIOMMX NYHKTOB, B KOTOPOM INCPBHYHBIN
BEPXHHH NPOAYKT M3 IO MEHBIICH Mepe OJHOI KaMepsl IEPBHYHOH KOHTPOJBHOH (DIOTALHH MOKET MPOTEKATH
HETIOCPEACTBCHHO B CTAIHIO MMOBTOPHOTO H3MCEIBUCHHUA.

34. ®noTanHOHHOE YCTPOHCTBO MO .33, B KOTOPOM OOBCAWHCHHBIH INECPBHYHBIH BEPXHHH MPOAYKT H3
KaMep TCPBHYHOH KOHTPOJBHOW (PIOTALMH MOXKET MPOTCKATh HEHMOCPEACTBCHHO B CTAJHI0 IMOBTOPHOTO
H3MCITBUCHHUS.

35. ®nmoTaEoOHHOE YCTPOHCTBO MO MHOOOMY W3 HPCAMCCTBYIOIIAX MYHKTOB, B KOTOPOM OOBCIHHCHHBIC
BTOPHYHBIC BCPXHHE MPOAYKTHI W3 YKA3aHHBIX MO MCHBINCH Mepe ABYX KaMep BTOPHYHOW (DIOTAIMH MOTYT
MPOTEKATh B CTATHIO MOCICAYEOMCH 00padOTKH.

36. ®noTanMOHHOE YCTPOWCTBO MO THOOOMY M3 HMPESAUICCTBYIOIIUX MYHKTOB, B KOTOPOM HI)KHUH IPOIYKT
W3 TIOCIIETHEH KaMephl IEPBUYHON KOHTPOJIBHON (DIOTAIHMH MOYKET IMPOTEKATh B CTAJHIO TOCTEAYIOMmEi 06padoTku
HITH BBIXOJHUTH U3 (DIOTAIIHOHHOTO YCTPOHCTBA B BUJC XBOCTOB.

37. ®noTanmoHHOE YCTPOHCTBO MO THOOOMY M3 NPESAUICCTBYIOIIUX MYHKTOB, B KOTOPOM HI)KHHUH ITPOJYKT
W3 TOCTICTHCH KaMepPhl BTOPUYHOM (DIIOTALHA MOYKET MPOTCKATH B CTAAMIO MOCJICAYIOMCH 00pabOTKH WM BBIXOJUTH
n3 (pIIOTAIMOHHOTO YCTPOWCTBA B BHIC XBOCTOB.

38. ®moTarMoHHOE YCTPOHCTBO Mo ar000MY m3 1n.35-37, B KOTOPOM CTaamsd MOCICAYIOMCH 0O0padoTKH
BKJIFOYACT MO MCHBIICH MEpEe OJHY CTAIWIO, BRIOPAHHYIO H3. CTAJWH H3METbYCHUS, CTAJUH HMOATOTOBKH, CTAIHU
(proTanmu.

39. ®noTarMoOHHOE YCTPOHCTBO MO MFOOOMY W3 MPCAMICCTBYIOMIMX IYHKTOB, COACPIKAINCE ABC JIHHHH
nepBUYHOH (paoTanum, mpuyeM mepsas (MIOTALMOHHAS KaMepa B JMHUM BTOPHYHOH (DIOTAIMHU BBITOJIHEHA C
BO3MOKHOCTBIO IOJIYYCHMA BEPXHETO MPOAYKTAa U3 MEPBBIX KaMep NMEPBUYHON IpyOoi (uoTanuu oOcux IHHUH
nepBUYHOH (proTanum.

40. ®OnOTaIMOHHOE YCTPOHCTBO MO MOOOMY M3 MPEAIICCTBYIOIIUX IYHKTOB, B KOTOPOM (MIOTalHOHHBIC
KaMephl CoepkaT KaMepy IEHHOH (pIoTauumy.

41. ®noTanMoOHHOE YCTPOHCTBO 1O .40, B KOTOPOM TPEThA KaMepa MePBUYHOH rpy0oit (proTanum, a Taxke
m00as CICAYIOMAS KaMepa MCPBHYHON Tpy0oi (hroTaliu, PacMOOKCHHAS IOCIC TPCTHCH KAMCPhI NMCPBHIHON
rpy0oii (proTarym, COaCP KUT Kamepy NICHHOH (poTary.

42. ®norammoHHOE yCTpoHcTBO MO M40, B KOTOPOM MHEpBas W BTOpas KaMEpbl NEPBHYHOH IpyOoit
(proTanMy B THHUH NEPBUYHOH (MIOTAIHH PadOTAOT B KAUSCTBE NCPEIUBHBIX (DIOTALMOHHBIX KAMEP.

43. ®moTaHOHHOC YCTPOWCTBO MO Mr000oMy w3 mm.40-42, B KOTOPOM BO (DIIOTAHOHHYIO KAMCPY, TAC
MyJIbIIA PA3ACIHICTC HA BEPXHUH MPOAYKT U HIGKHHN MPOAYKT, oAaeTcs (DIOTALHOHHBIH ra3.

44. OIOTAHOHHOS YCTPOUCTBO MO MF00OMY 13 mi.40-43, B KOTOPOM (PIIOTAIMOHHAT KaMEpa, B KOTOPYHO
mogacTCA (PIOTALHOHHBIN Ta3, COACPIKUT HMIICILICP.

45. ®noTanHOHHOC YCTpOHCTBO MO moOoMy m3 mm.40-43, B KOTOPOM (DIOTALMOHHEIA Ta3 MOJACTCA B
MOATOTOBHTENBHYIO (DIOTAIIHOHHYIO KAMEPY, B KOTOPOH YCTAHOBJICH UMIICIIIED.

46 ©noTanmMOHHOEC YCTPOHCTBO IO THOOOMY H3 HPEANICCTBYIOIUX IYHKTOB, B KOTOPOM YAaCTHIIBI
MHUHCpAIBHOH py Al comepxar Cu, wimm Zn, win Fe, win nmuput, wim cyab(pua MeTama, Takol kKak cyab(uz 3010Ta.

47. TlpumeneHwe (IOTAIMOHHOTO YycTpoiicTBa MO moOoMy u3 mm.1-46 1O W3BICUCHHSA YACTHI]
MHHEPAIBHON Py AbL, COACPIKAIMX LICHHBIH MHHEPA.

48. IIpumenenue mo m.47 A1 U3BACUCHHA YACTHI MHHEPATBHOM PyAbL, COACPIKAIMX LICHHBIA MHHEPAT, H3
HU3KOCOPTHOH Py/bI.

49. TITpumeHeHHE TO .48 11 U3BJICUCHUA YACTHI MUHCPATEHOH pyabl, coaepkarmux Cu, H3 HU3KOCOPTHOH
PYZBL
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50. ITpumeHrenue no .49, mpu KOTOPOM BO (DTOTALMOHHOM YCTPOHCTBE IEpBas KaMepa MepBHIHON Ipy0oit
(roTamun uveetT 06BeM, paBHBIH MO MeHbIICH Mepe 150 M°, WM TI0 MeHbIIeH Mepe 500 M, HTH IO MEHbIIEi Mepe
2000 M, IpHYEM MOTOK Ty ThITHI IEPEMEIACTCSA TI0T ACHCTBHEM CHITBI TIKECTH.

51. Ilpumerenue mo 1m.49 wiu 50, mpu KOTOPOM BO (PIOTAIMOHHOM YCTPOHCTBE BTOpAs KaMepa MEPBHUHOM
rpy6oii (proTamum HMeeT 06BeM, PAaBHBIH Mo MeHbmIeit Mepe 100 M°, wmH Mo MeHbmel mMepe 300 M, HIH TO
MeHbIIeH Mepe 500 M’, IPHUeM NOTOK My IbITbI NEPEMEIIACTCS TIOM ACHCTBHEM CHIIBI TSDKECTH.

52. TlpumeHeHHe Mo modoMy u3 m.49-51, mpH KOTOPOM MOTOK IyJbIIBI MEKAY KAMEPaMH HECPBHUHOM
(proTanMH MEpPEeMENACTCS MO ACHCTBHEM CHIIBI TSKCCTH.

53. TlpumeHeHHe O EFOOOMY W3 MIL.49-52, TpH KOTOPOM IOTOK IYJIBITBI MEKAY KaMEpaMH BTOPHYHOM
(proTanuy epeMenaeTCs o ACHCTBHEM CHIIBI TSKCCTH.

54. Tlpumerenne mo mobomy w3 mi.49-53, MpH KOTOPOM MOTOK IMYJIBIBI MEXAY KaMEepOH NEPBHUHOMN
rpyOoii (noTanmm W KamMepod BTOPWUUYHOHN (hroTammm, HaXoMAmeica B MPOTOYHOM COOOMICHHH C Kamepoi
NepBUYHOH rpy0oii (hroTanum, mepemMenmaeTes o ACHCTBHEM CHITbI TSHKECTH.

55. TlpumeneHue mo 1m.54, PH KOTOPOM MOTOK IyJbITBI MC)KAY NMEPBOH KaMepod NepBUUYHOI rpyOoit
(proTanuy w MepBOi KaMepol BTOPHYHOM (hIOTAIMH IIEPEMEINACTCS MO ACHCTBHEM CHITBI TSDKCCTH.

56. IIpuMereHne 1o .54 WK 55, Ipu KOTOPOM MOTOK Iy IBIBI MEKAY MOCICAYIOIEH KAMEpOH NEPBUYHON
rpy0oii (hroTaryy 1 mocienyrome kKaMepoii BTIOPHIHON (IOTALMH MEPEMEIIACTCS TOX ACHCTBHEM CHIIBI TSHKECTH.

57. Ilpumenenue mo m.47 win 48 A1 W3BJCUCHHS YaCTHUL MHHEPAJIBLHOW pyabl, coAcp:kamux Fe, myteMm
oOparHo# (roTamuy.

58. ®roTanoOHHAA YCTAHOBKA, COACP/KAMAA (DIOTAIMOHHOS YCTPOHCTBO MO JTF000OMY 13 1. 1-46.

59. ®noTanMOHHAA YCTAHOBKA IO I.58, COACp KAIas MO MCHBIICH MEpE ABa WM MO MECHBIICH Mepe TpH
(pTOTANHOHHBIX YCTPOUCTBA IO JIFOOOMY 13 it 1-46.

60. ®notaumoHHAsA yCTaHOBKA mo M58 mum 59, coaepamas MmO MEHBIICH MeEpe OJHO IEPBOC
(pTOTALIHOHHOE YCTPOMCTBO I H3BJCYCHHS IIEPBOTO KOHIIGHTpaTa M IO MCEHBIICH Mepe OJHO BTOpOE
(proTaLIHOHHOE YCTPOHCTBO AT H3BJICUCHHUS BTOPOTO KOHLCHTPATA.

61. ®aoTanuoHHasA yCTaHOBKA 1O .60, B KOTOPOH KaMepsl IEPBUYHOHN (PIIOTaLMH YKa3aHHOTO MO MEHBIICH
Mepe OFHOTO MEepBOro (PIOTANMOHHOTO YCTPOICTBA A H3BICUCHUA IEPBOTO KOHLEHTPATa M KaMEphl MEPBHYHON
(poTanyM yKa3aHHOTO IO MEHBLICH MEpe OJHOTO BTOPOTO (MIOTAIMOHHOTO YCTPOMCTBA U H3BJICUCHHUS BTOPOTO
KOHLEHTPATA PACIIONIOKEHBI IIOCIIET0BATEILHO.

62. ®noTanuoHHAsA YCTaHOBKA 1m0 1.60 win 61, coaepkamas yCTPOHCTBO A1 MOCIEAyromeld o0paboTku
YACTUI MHHCPATBHOW PyJbl, B3BCHICHHBIX B IYJBIC, TAK YTO BTOPOH KOHLCHTPAT OTJIMYACTCA OT IICPBOTO
KOHLCHTPATA.

63. ®noTanHOHHASA YCTAHOBKA MO M.62, B KOTOPOH YCTPOHCTBO AT MOCICAYIOMCH 0OpPaOOTKH HACTHIL
MHUHEPATbHOH PYIbI, B3BCHICHHBIX B ITyJIBIC, COACPIKAT CTAIAHIO H3MCIBUCHHS, PACHIONIOKCHHYO ME)XXY NEPBBIM U
BTOPBIM (DTOTAITHOHHBIMH YCTPOWCTBAMH.

64. ©moTarMoOHHAs YCTAHOBKA MO MIL.62 WiH 63, B KOTOPOH YCTPOHCTBO I MOCICAYIOMCH 0O0paboTKH
YACTHUIl MHHEPAJTBbHOH PYZIbI, B3BCIICHHBIX B MyJbIC, COACPKHT YCTPOHCTBO A H0OaBICHUS (PIOTOpEarcHToB,
PacTIOIO;KEHHOE MEK/TY NICPBBIM H BTOPBIM (PIIOTAMOHHBIMH YCTPOHCTBAMH.

65. ®noTamWoHHAA YCTAHOBKA MO JOOOMY m3 mm.58-64, B KOTOpPOH (PIOTAIMOHHOE YCTPOHCTBO
BBINTOJTHEHO C BO3MOYKHOCTBIO M3BJICUCHHS YACTUI MHHEPAIBHOH pyasl, coaepskamux Cu, w/wmv Zn, Wi IHPHT,
H/AITH METAJI B3 CyIb(Haa, TAKOH Kak 30J10TO.

66. ®DrmoTamWoHHAA YCTAHOBKA MO JoOOMY u3 mm.58-65, B KOTOpO# (PIOTAIMOHHOE YCTPOHCTBO
BBINOJTHEHO C BO3MO>KHOCTBIO H3BJICUCHHS YACTHUIl MHHEPAIBHOH pyapl, conepxammx Cu, 13 HI3KOCOPTHOH PyABI.

67. ®noTanmWoHHAA YCTAHOBKA MmO JroOOMy u3 mm.58-63, B KOTOpO# (PIOTAIMOHHOE YCTPOHCTBO
BBINIOJTHEHO C BO3MOKHOCTBIO H3BJIcucHuA Fe myTem oOparHoit (otamum.

68. Croco0 (morarmu A 0OpabOTKU YaCTUIl MUHEPAILHOH pyaAbl, B3BCHICHHBIX B IyJBIIC, HA CTAIHAX
(poTauu, Ha KOTOPBIX MYJIBITY PA3ACLIOT HA HIDKHUM MPOAYKT M BEPXHUI IMPOAYKT C MOMOIIBIO (DIOTALIHOHHOTO
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ra3a, OpU4IeM Ny JIbITy ITOJBEPTar0T nepBuyHOH (uotarpin (10), mpu 5ToM cIOCO0 BKIIFOYACT:

- 0 MCHBIICH Mepe [BE IOCICIOBATCIbHO COCAHMHCHHBIC W IPOTOYHO cooOmaromuecs craxuu (111a,
111b) rpy0Ooii (roTarmu, MpuIeM NEPBHUHBIN BEPXHUH MPOAYKT U3 NepBoil ctanuu rpyOoi (uroTanuy HaNmpaBIsIOT
B CTAMIO BTOpUYHYIO (oTanuto (20, 30),

- 0 MCHBIICH Mepe ABE IMOCICAOBATCIbHO COCAHMHCHHBIC M IPOTOYHO cooOmaromuecs craauu (112a,
112b) xOHTpONBHOH (hIOTALMH, NpHYEM IEPBUYHBIA BEPXHUI NPOAYKT M3 CTaAHH KOHTPOJIBHOH (hroTarmu
HANPABISIFOT OOPATHO B CTAAMIO IPyOOH (hIOTAIMU HJIH B CTAAHWI0 MOBTOPHOTO H3MEIBUCHHS, A 3aTEM B CTATHIO
MCPCUHCTHOM (IIOTALHH,

- MPHUYEM TECPBHYHBIA HIDKHHN MPOAYKT W3 MPEABIAYIICH CTaauu (pIOTALHH HANPABILIOT B CICAYIOLIYEO
CTamuio (proTanym, Tak YTO CICAYIOMAS KaMepa MEPBHYHOHN (DIOTANUH BBHIMOJHECHA C BO3MOKHOCTHIO MOJYUCHHS
MICPBAYHOTO HIDKHETO NPOAYKTA W3 MPEAbIAyINeii Kamepsl MEpPBHYHOW (DIoTaluu, mepBas Kamepa NCpBHYHON
KOHTPOJIbHOH (DJTOTAIlMH BBITOTHEHA C BO3MOXKHOCTBIO MOJYUCHHS IIEPBHYHOTO HIDKHETO MPOIYKTa M3 MOCICAHCH
KaMephl NMEPBHYHONW IpyOoi (uoTanmu, creayroomas Kamepa NEepPBHYHOW KOHTPOJBHOW (DIoTaruu BBINOJHEHA C
BO3MOKHOCTBIO TTOJIYUCHHS NMEPBUYHOTO HIDKHETO IMPOAYKTA W3 MPEAbIAYINCH KaMephl NEPBHYHOH KOHTPOIBHON
(proTanyy, W HIDKHAH NPOIYKT W3 KaMep MEPBUYHON (UIOTAIMH HANPABIIOT BHAU3 MO MOTOKY O JIMHHUHU ICPBHYHON
(motaumy,

TPH 3TOM MYJIBNY JAjice TMOIBEPTar0T BTOPHYHON (protarmm (20), BKIFOUAIOMICH MO MCHBINCH MEpPE ABC
MPOTOYHO cooOmaromuecs craauu (210a, 210b) BropmHO# (GuoTanny, MpHyYeM NEPBHIHBIA BEPXHUH MPOAYKT H3
MO0 MCHbBIICH Mepe NMepBOH cTaguu IpyOoi (uoTanuy HANPABISIIOT B MEPBYIO CTAMWI0 BTOPHUYHOH (oTamuy It
H3BJICYCHHS NEPBOTO KOHLCHTPATA, MPH 3TOM YKa3aHHbIC IO MCHBLICH Mepe mepsas craaus rpy0oi (uotammu u
nepBast CTa s BTOPUYHOH (PIIOTAlMH IOCIeI0BATEIbHO COCAMHEHBI U HEMOCPEACTBEHHO IPOTOYHO COOOINAIOTCS,

TIPH 3TOM CHOCO0 OTIHYACTCS TEM, UTO BO BTOPHYIHON (prIoTaIMu:

- TICPBUYHBIH BEPXHUH MPOAYKT W3 IO MEHBINCH Mepe OMHON mocieAyromeil craauu rpy0oil ¢uoranuu
HANPaBJLIOT B MOCJICAYIONIYIO CTAAHI0 BTOPHYHOH (DIOTAIMH, MOCISI0BATECILHO COCAUHCHHYIO H HAXOMAIIYIOCA B
HETIOCPEACTBCHHOM MPOTOYHOM COOOLICHHM C YKA3aHHOM IO MEHBIICH Mepe OHON MocIeayoneH craauei rpyooi
(moTauyu, 111 U3BJICUCHUA NEPBOTO KOHIICHTpATa, MPHUYEM YKa3aHHAd IO MCHBIICH Mepe OJHA MOCIEAyromas
cramus TpyOoil (roTANMH W YKA3aHHAA TOCJICAYIOICH CTaaus BTOPHYHONW (DIOTALMH  PACIOJIOKCHBI
MOC/ICIOBATCIPHO U MPOTOYHO COOOIIAIOTCA, IMPHUYCM YKA3aHHASA MO MCHBIICH Mepe OJHA MOCICAYIOmAs KaMmepa
NEePBHYHOH IpyOoH (pIoTaluu OTIMYAeTCAd OT YKA3aHHOH IO MEHbINCH Mepe OJHOH KaMephl NEpBHYHOH IpyOoi
(pmoTanym, U3 KOTOPOI NEPBUYHBIH BEPXHUIT MPOAYKT HAIIPABIIIOT B IEPBYIO KAMEPY BTOPHYHON (hIIOTaLHy,

- TIPH 3TOM YKA3aHHAS TMOCJCAYIOMAs CTaxus BTOPHYHOH (PIOTanMM W MPEOBIAYINAs CTAAWS BTOPHYHOM
(pIOTALHH HAXOIATCS B MPOTOYHOM COOOMICHUH, H

- HIOKHUH TPOAYKT W3 MEPBOH CTAAWH BTOPHWYHOH (DJIOTAIMH HANPABILIOT B YKA3AHHYIO MOCIICAYOILYIO
CTAIUI0 BTOPHUYHOW (DIOTAIMH HIH OOBCAWHAIOT CO BTOPHYHBIM HIDKHHM TMPOAYKTOM H3 YKA3aHHOW MOCTICAYIOMICH
CTaaUH BTOPUYHOH (hIoTanuy.

69. Cmoco0 mo m.68, B KOTOPOM IyJIBIY MOABEPTAIOT IO MCHBINCH MEpE UECTHIPEM CTAIMSIM NEPBHYHOM
(otamum, wm 4-10 craxusaM nepsuyaHOH (roTarym, win 4-7 cTaausaM NepBHYHOHN (hroTanuw.

70. Crioco6 mo 1m.68 wiam 69, B KOTOPOM IyJIbITY ITOJBEPTalOT IO MEHBINCH MEpE BYM CTAIHAM BTOPHYHOMH
(motaym, wm 2-10 ctaxusaM BTOPHYHON (uroTaumy, Wiy 4-7 craxusM BTOPHYHOHN (roTanum.

71. Cnoco6 mo mobomy w3 mn.68-70, B KOTOPOM NEPBHYHBIH BEPXHHH NMPOAYKT w3 1-3 crammii rpy0Ooit
(rotauum wim w3 1-2 cragmii rpy0oi (roTanuy HANPABIIOT B CTAXUIO BTOPHYHON (hIIOTAIMH.

72. Cnocob no modoMy w3 mim.68-71, B KOTOPOM IEPBHYHBIN BEPXHHH IMPOAYKT W3 IO MCHBIICH Mepe
oXHOH mocnexyromel cragum TpyOod (GuoTamuu M HIDKHHH HPOAYKT H3 IOCICAYIOUMCH CTaJHuH BTOPHUHOH
(proTAIIMK HATIPABIAIOT B TOMOJTHUTEIBHY IO CTAIUIO BTOPHYIHOH (IOTauy.

73. Croco6 mo 1m.72, B KOTOPOM TNEPBUYHBIH BEPXHHH IPOAYKT H3 NEPBOH cTagum rpyooi Quoranuu
HANPaBJLIIOT B NMEPBYIO CTAIUIO BTOPHUHOH (proTanuu, a NepBHYHBIN BEPXHUH MPOAYKT U3 IO MEHBIICH Mepe ABYX
MOCNEAYIOIHUX CcTanuil rpyOol (uoTauuu HANPaB/SIFOT B YKA3aHHYIO JOTOJHHUTCIBHYIO CTAJUI0 BTOPHYHOM
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(proTanmu.

74. Crmoco0 no mobomy u3 mm.68-73, B KOTOPOM HIDKHMH IPOAYKT H3 CTAQAMH BTOPUYHOH (uoTanuu
HANPaBJLIOT B CTAAHIO NMEPBHYHOH (roTanuy, B MOCJICHHIO M3 YKA3aHHOW MO MEHBLICH Mepe OJHOHM CTaguu
rpy6o#t (protamum, u3 KOTOpPOoiH OBUT MOJMy4CH NMEPBHYHBIN BEPXHHH NMPOAYKT, HIH B CTaauiO rpyboi Quoranuu
HIDKE 10 IOTOKY OT MOCJICIHCH U3 YKA3aHHOW MO MEHBIICH Mepe 0HOI cTaauu rpy0oii (paoTarym, u3 KOTOPOi ObLT
MOJTYYCH NEPBUYHBIN BEPXHHH IPOTYKT.

75. Cnoco6 (noranuum no moboMmy u3 HIL6G8-74, B KOTOPOM INEHHYHO (DIOTALUIO HCIOJB3YIOT B IO
MCHbBIICH MEpe OJHOW CTaJAWH NCPBHYHOH (PIOTAUMW W/HIM B MO MCHBLICH MEpe OJHOW CTAaAWH BTOPHYHOM
(poTanmw.

76. Cnoco6 (proTaryu no odoMy u3 1in.68-75, B KOTOPOM NEPETUBHYIO (PIOTALMIO HCMOIB3YIOT B IEPBOIT
cTamuu rpy0Ooi (proTanmy WK B IEPBOH H BO BTOPOii CTaausx rpyooi (pioramumy.
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