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(57) Hacrosimee n3o0peTeHne MpeaaraeT crocoo
oneHkH npoaykra (C), B 9aCTHOCTH KypUTEIHHOTO H3-
JeTHsl WIN ero (UIIBTPYIOIIETro dJIEeMEHTa, C LENbI0
OIpeieNIeHNst Ka4eCTBA H/UITH LIETIOCTHOCTH NPOYKTA,
IpUYeM CIoco0 BKIIOYACT CJICHYIOIIHME dTAIlbl: Ipo-
myckaHue mpo0Os raza (G) uepes npoaykT (C); Hampas-
nerne npoOsl ra3a (G) B 0ok marymkoB (S), pacto-
noxeHHbIH 3a mpoayktoM (C), mist oOHapyKEHHS 10
MEHBIIEeH Mepe OJHOI0 apOMATHU3HPYIOLIEro CoeAnHe-
aus (X) u aHanu3 nmpoOs! Taza (G) ¢ moMomsio Oo-
Ka 1aT9uKoB (S) st 00HApYKESHHUS 110 MEHBIIIEH Mepe
OITHOTO apOMAaTH3UPYIOIMIero coeauaeHus (X) B mpobe
raza (G). Uzo0perenne Takxe mpeiaraet cucremy (1)
Ut orieHkH mponykra (C), B 4aCTHOCTH KypHUTEIHHO-
TO M3IEeNHs WK GHUIBTPYIOLIETo dJIeMEeHTa KypUTEb-
HOTO M3JeNHs ¢ LeNbI0 ONpeeIeHHs KadecTBa 1/
[EJIOCTHOCTH HPOAYKTa, IPHYEM CHCTEMa BKIIOYAET
yaepxkuBatomiee cpeactso (H) mist ymepskanust mpo-
nykra (C) B 30He KoHTpoIs (2), mmeromeit Bxox (I) ra-
3a u Bexox (O) rasa, CpeicTBO UIS CO3IAHUS TOTO-
ka ipoOsI rasa (G) yepe3 30Hy KOHTPOJIS (2) OT BXoaa
(D) o Berxoma (O) u 610K AaTINKOB (S), paCTIONIOKEH-
HBIN TIOCTIE 30HBI KOHTPOJIS (2), B KOTOPBINA HAIIPaBIIs-
10T 1poOy Taza (G) A 0OHapyKEHUS apOMaTH3UPYIO-
mero coenuHerns (X) B mpobe raza (G).
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Cnoco0 u cucreMa JJ1s1 OLEHKH MPOAYKTA

H3o0peTeHne OTHOCUTCS K CTIOCO0Y U CUCTEME JUTSl OLIEHKH MPOAYKTA, B YACTHOCTH
KYPHUTEJIBHOTO M3/IENHsI, TAKOTO KaK CHrapeTa H T.J., WK (QUIBTPYIOINEero 3IeMeHTa Kypu-
TEJBHOTO U3aeNrsi. bojiee KOHKPETHO, H300peTeHne OTHOCUTCS K CrIoco0y U CHCTEME, TIPe-
Ha3HAYEHHOM IJIsl KOHTPOJISI W/HJIM aHaJIN3a TAKOTO MPOAYKTA C LEJIbI0 00eCeYnTh KayeCTBO

HJIN OEJIOCTHOCTD MPOAYKTA.

KypurenbHble u3nenusi, Takue Kak CUrapeThl U T. ., SIBJISTFOTCS TOMYJSIPHBIMU TIOTpe-
OUTEeNbCKUMU TOBApaMH, KOTOPbIE OOBIYHO UMEIOT B OOIIEM LIJIUHAPUIECKYIO CTEP:KHE00-
pa3Hyro (GOpPMY H BKIIFOHAIOT J103Y, JKI'YT WU CTONOEL KyPUTEIbHOI'O MaTepHalia, TAaKOro Kak
U3MeNbYeHHBIN Tabak (Harmpumep, pe3anblii Tabak), OKPYyKeHHbIN OyMaKHOI 00epTKOH,
dbopmupyromeit Tak Ha3biBaeMbIl "mTpaHr". Takxke curapera 0ObIMHO UMEET HIIUHAPUYE-
CKUH (PUIBTPYIOLINI 3JIEMEHT, BEIPOBHEHHBIN 110 TOPLY € IITPaHroM. PUIBTPYIOLIHIA HJ1e-
MEHT MOJKET BKJIFOYaTh, HAIPUMEP, OTPE3OK JIEHTHI ALIETHIILIEIUTIONIO3bI, IIPHYEM 3TOT OTpe-
30K OKpY’K€H OyMa)XHBIM MaTepuasoM, Ha3biBaeMbIM "Quriesia”. OObMHO QUIBTPYOLIHIA
3JIEMEHT NMPHUKPEIUIEH K OJJHOMY KOHITy CUTAPETHOI'O ITPAHTa C HCIIOJIb30BAHUEM OKPYKHOTO

00epTOYHOro MaTepuaja, U3BECTHOTO Kak "obonkosast Oymara".

3a mocnenHue rojbl ObUTH CAEaHbl Pa3HbIe MPEIOKEHHS O MOAU(PUKALIUN YyB-
CTBEHHBIX MPU3HAKOB KYPHUTEIbHBIX U3AEIHUIA, B YACTHOCTH CUTAPET, MyTeM HUCTIOIb30BAHUS
(UIBTPYIOIIMX 3JIEMEHTOB KaK HOCHTEIEH [t 1o0aBieHHs BKyCa B OCHOBHOM MMOTOK CHra-
petHoro neiMa. Hampumep, 3TH MpeuiosKeH!s BKITFOYAIH BBEICHHE H3MEHSIOIINX AbIM 00b-
€KTOB, TAKUX KaK pa3pylIaeMbie BKYCOBbIE IPAHYJIbI HITH KAIICYJIbl, ApOMATH3UPOBAHHBIX WU
HEeapOMAaTHU3UPOBAHHbBIX IITPAHTOB, Karejlb HOHOOOMEHHBIX CMOJI, aICOPOUPYIO-
mux/abcopOUPYIOINX YaCTUL WIIM UX COYETAHHUH B CUTapeTHbIE (PHIIBTPHI B aBTOMAaTHYe-
CKOM peskume. Bo BpeMsi Mi3roTosiieHus1 PUIBTPYIOIIUX 3JIEMEHTOB M3 MaTepuaia QuibTpa
(OpPMHUPYIOT HEMPEPBIBHYIO (DUIIBTPIIATIOUKY, BHYTPH KOTOPOH PaCMONIOKEHbI TAKHe 00BbeK-
ThI, HAMPUMEP, IO €€ MPOAOJIbHON ocH. HenpepriBHYIO PUIBTPIATIOUKY 3aTe€M Pa3aeistoT
WK Hape3aroT Ha OTPE3KHU OMpeNeIEeHHOM ITUHBI, YTOOBI MONYYHTh HEKOTOPOE MHOKECTBO
(UIBTPYIOIIMX 3JIEMEHTOB, MPH 3TOM KaXIbIH PHIBTPYIOIIUI JIEMEHT BKJIIOYAET 110 MEHb-

el Mepe OIMH U3 3TUX OOBEKTOB.



ITpu BBeneHNN OOBEKTOB B (PHIIBTPIIATIOUKY OHAKO MOTYT 00pa30BbIBaThCA Ae(eKT-
Hble (UIBTPYIOLIHE 3JIeMeHTbl. HanprmMep, OauH Uil HECKOJIBKO OOBEKTOB, BBOJMMBIX B
(GupTPHANOUYKy MOTYT OBITh CIIy4aiHO MPOMYIIEHbI, HETPABUIbHO OPHEHTHPOBAHbI UJIH B
Cllydae pa3pylIaeMbIX IPaHyJI WIH KaICyJ Ciy4daifHo pa3pyieHbl. COOTBETCTBEHHO, ObLIO
OBl JkenaTelbHO OOHAPY KUBATH Ne(EeKTHBIE PUIBTPNATIOUKH UK Ae(eKTHbIe QUIBTPYIOLIHE

3JIEMEHTBI, YTOOBI UX MOKHO OBIJIO YAAIUTh U3 MPOU3BOACTBEHHOTO MPOLIEcca.

ITosTOMy OfIHA 11eJIb HACTOSLIETO U300PETEHNUS 3AKITFOUAETCS B TOM, YTOOBI IPEJIO-
JKUTb YCOBEPIIEHCTBOBAHHBIN CIIOCOO M CUCTEMY JUISI OLICHKH MPOAYKTA, B YACTHOCTH KYPH-
TEJBHOTO M3JIENHS WK er0 (UIIBTPYIOLIEro 3JIeMeHTa. B 4acTHOCTH, OfiHA LIeTb N300peTeHus
3aKJIFOYAETCS B TOM, YTOOBI MOBBICUTH BBIXOA MOJYYaeMOH MPOAYKLUH JIJIsl STOTO THIIA KYPH-
TENBHOTO M3enus W/ Oonee 3¢ (EeKTUBHO MPEAOTBPALIATh MONAAaHNE KYPUTEIbHBIX U3-

nenwuii ¢ neeKTHBIM (QUIIBTPYIOIIUM 3JIEMEHTOM K TOTPEOUTEO.

B cooTBeTcTBUH € HACTOSIUM U300pETEeHNEM, MPEIIIOKEHBI CIIOCOO 1 CHCTEMA AL
OLICHKH MTPOJYKTa, B YACTHOCTHU KYPUTEJIBbHOIO U3JEIHUs, UMEIOLIUE IPU3HAKY, YKA3aHHBIE B
nyHkTe 1 u nyskre 13 ¢popmysl n300peTenns, COOTBETCTBEHHO. [IpennoyrurenbHble mpu-

3HaKH1 H306peTeHI/IH YKa3aHbl B 3aBUCUMBIX ITYHKTax (I)OpMy.]'IbI.

ITosTOMYy, COrIAaCHO OTHOMY acCNeKTy U300peTeHue MmpeaiaraeT crnocod OLEHKH Mpo-
AyKTa, B YaCTHOCTU KYPUTEJIHHOTO U3AEHUsS UIH (PUIBTPYIOLIETO dJIeMeHTa WK (QUIIbTpIIa-
JIOYKH JIJISI KYPUTEJIbHOTO U3JIEIHUsI, YTOOBI ONMPEeNsaTh KaueCTBO W/WIIU IIeJIOCTHOCTD TMPO-

AYKTa, KOTOPBIHA BKJIFOYAET CIEAYIOLIUE STAIbL:
NpoMycKaHue MpoObl ra3a yepe3 MPOAYKT HIIH BOKPYT MPOAYKTA,

HarpasJieHHe MPOObI ra3a Ha OJIOK NATYUKOB, PACTIONOKEHHBIN 3a IPOAYKTOM, IS
OOHapy KeHHs [0 MEHbINEH Mepe OTHOTO XUMHYECKOTO COEIMHEHHSI, B YACTHOCTH apOMaTH-

3UPYIOIIETrO COeAMHEHHUS; 1

aHaJ3 MPOOBI ra3a ¢ MOMOLIBIO OJIOKA JATYHKOB, YTOOBI OOHAPYKUTH 11O MEHBIIEH

MEPE OAHO XUMHNYECKOE COCANHEHUEC B npo6e rasa.

B ToMm ciyuae, ecnu paspyiraemasi TpaHyJia WK Karcyia, BBEACHHAs B (PUIbTpIIaNoy-
Ky WM QUIBTPYIOLINH 3JIEMEHT KYPUTEIBHOTO U3EJNUs Pa3pyLIMIACh BO BPEMs H3TOTOBJIE-
HUSI KYPUTENbHOIO U3JENNs], XUMUUECKOE apOMATU3UPYIOLIee COEAUHEHNE, COAEpIKaLleecs B

rpaHyJie WK KarcyJe, MOXKET BbIT€Ub B OKPY KA GuibTpyroumii Mmatepuain. [Toaromy



IIPH UCTIOJIB30BAHUHU CIIOC00a N300peTeHUsT HAIMYNe Pa3pyLIeHHON MPaHYJIbl UJTH KaTCyJIbl B
KYPHUTEIBHOM U3ETUH WK QUIBTPYIOIIEM 3JIEMEHTE MOXKHO OIPEENIUTh NP aHAJIN3€E MPO-
Obl raza. B wactHOCTH, eciu OJIOK AaTYNKOB OOHAPYKUT KOHKPETHOE apOMaTHU3UPYIOLIee CO-
enuHeHue B mpoOe ra3a, B YaCTHOCTH Ha 33JaHHOM MJIM IOPOT'OBOM YPOBHE, 3TO OyIeT City-
JKUTh HAJIEKHBIM TIOKA3aTeJIeM TOr0, YTO MPaHyJia WIIH Karcya B QUIBTPYIOIIEM dJIEMEHTE,
cozepsKkalasi 5TO apOMaTU3UPYIOIIee COeANHEHNE, paspylieHa. B 4acTHOCTH, apoMaTH3UPY-
01Ilee COEIMHEHNE, BBITEKAOIIEE U3 IPaHYJIbl HITH KATICyJIbl, 3aXBaTHIBAETCS WU TIEPENAETCS
B poOy rasa Ha 3Tare NnpomyckaHus mpoda rasa yepes npoaykr. [Ipody raza noay4aror,
NPOIyCKasi ra3, TAKOH KaK CKAThIH BO3AYX, Uepe3 KypHUTEIbHOE u3enue (Hanpumep, curape-
TY) WIH Yepe3 HECKOJIbKO KYPUTENbHBIX H3/EINi OMHOBPeMEHHO. 3aTteM mpoly rasa aHaju-
3UPYIOT C MOMOIIBIO OJIOKA JATYUKOB, KOTOPBIN JAaeT MOJIOKUTEIBHYIO WIH OTPULIATEIbHYIO
PE€aKLuO. Kak ckazanHo BBIIIEC, rAa30M Hp06bl NPEATTIOYTUTEIIBHO ABJIACTCA BO3AYX, XOTA MOT'YT

OBITb UCIIOJIb30BaHbI U APYTrUe rasol.

B onHOM MpeAnOYTUTENBHOM BapHAHTE OCYIIECTBJICHUS CIIOC00a, 3TaIl POy CKaHHS
npoOBbl ra3a yepes NpOAYKT, B YACTHOCTH Uepe3 Ky PHUTENbHOE U3/eNne HITH QUIbTPYOLIHIA
3JIEMEHT, BKIIFOYAET: YAeprKaHHe MPOAYKTa (HalpuUMep, KyPUTENbHOTO U3/ENHs) B 30HE KOH-
TPOJISL MEXJy BXOZIOM I'a3a U BBIXOJIOM ra3a U CO3[JaHue IOTOKA MPOOBI ra3a yepes3 30Hy KOH-
TPOJISI OT BXOJa 710 BbIXoAa. B 3TOM CBsI3Hu, KypUTENbHOE U3/IEIHNE MOXKET ObITh PACIIONIOKEHO
OZTHMM €ro KOHLIOM Ha BXOJI€ ra3a U JIPyruM KOHIIOM Ha BBIXOJE ra3a, YTOOBI MOTOK MPOOLI
rasa IpOXOAMI IPOAOJIBHO Yepe3 KyPUTEIbHOE U3JIeNHe, T.€., Yepe3 PUIbTPYIOIIUI SIEMEeHT.
Dran co3aaHus MOTOKA MPOOBI ra3a uepes 30Hy KOHTPOJISI MOXKET BKJIFOYATh MOAAa4Yy MpOObI
rasa noa AaBJICHUEM Ha BXOJ 30HBI KOHTPOJIA. AJ'IbTepHaTI/IBHO HJIN JOIIOJIHUTEIJIBHO, 3Tall
CO37aHMs TTIOTOKA MPOOBI ra3a uepe3 30Hy KOHTPOJISE MOXKET BKJIIOYATh COEUHEHHE BBIXO/A
30HbI KOHTPOJIA ¢ UCTOYHUKOM IMOHUKCHHOI'O JaBJICHUA UJIW BaKyyMa. PaCXOHOM Hp06bl rasa
MOKHO YIIPaBJIATb NOCPEACTBOM KOHTPOJIA UITU USMCHCHUS PA3HULIbL I[aBJ'IeHI/Iﬁ Ha IMPOAYKTE
(HarpuMep, KypUTEIbHOM U3JEJNH) MEXIY BXOAOM H BbIXonoM. OKa3ajaoch, YTO COUETAHHE
MOBBILICHHOI'O U MOHWUXKECHHOT'O JaBJICHUA NJA€T HAUITYUIIHUEC PE3YJIbTAaThI (BI:;ICOKI/II\/'I pacxon
oe3 MOBPEKACHUSA CI/Il"apeTbI), HO MOKHO HCIIOJIB30BAaTh TOJBKO IMOBBIMNICHHOEC HMJIN ITOHHUKECH-

HOC OaBJICHUEC.

B onHOM 0c000 MpennouTUTENTPHOM BapHAHTE OCYIIECTBICHHS STAl MPOMYCKAHUS

npoOBbl ra3a yepes NpOAYKT BKJIFOUAET HAIPABIEHNUE MPOOBI ra3a depe3 MPONYKT C PACXOAOM



npubnusuTensHo ot 0,1 n/MuH 20 1/MuH 1 60JI€€ TPEANOYTUTENBHO MPUOIU3UTENBHO OT 5
a/muH o 15 n/muH. Pacxon npoOrI ra3a uepes nponykT, T.€., KYPUTEIbHOE H3/AeNe HIN CH-
rapery, BaXKeH, IIOCKOJIbKY OH OIpeeNsieT BpeMsl IPOXOKACHUS MeXy (PUIBTPYIOIIUM 3J1e-
MEHTOM (HanpHuMep, KarcyJoi ¢ apoMaTH3aTopoM) u 010koM aaTunkoB. CyMma BpeMeHH
NPOXOXKICHUSI U BPEMEHU U3MEPEHUs JKEIaTENbHO J0JKHA MO3BOJIATH BHIOPAKOBBIBATh aHA-
JU3UPYEMYIO CUTapeTy B cliydae oOHapyskeHus neeKTHOro NpoaykTa. B mammuHe s usro-
TOBJIEHHS] CUTAPET BPeMsi, JOCTYITHOE JIJIsl POBEPKU M BO3MOXKHOH BBIOPAKOBKH OYEHb KO-
POTKOE U OOBIYHO COCTaBIsIET MPUOIM3UTEIbHO OT 120 Mc 10 300 MC, B 3aBUCUMOCTH OT TH-
na MamuHbl. ClienoBaTeIbHO, pacxo MpoOkl rasza BIMsIET Ha crocod oueHkU. B Teopun, yem
BBILIE PACXO]] MPOOBI ra3a, TEM MEHbIIE KOHLEHTPALHS JIETYYHX BEIIECTB B IIOTOKE Ta3a,
BJIMSIFOLIAsT HA CKOPOCTh OOHapykeHus. OIHAKO Ha MPaKTHKE 3TO HE HAOI0JaI0Ch MPH pac-
X0JIax, YKa3aHHbIX BbIIe. [10 TOI ke mpuynHe, T.€. 13-32 YMEHbLICHHs] BPEMEHU OLICHKH MPH
CKOPOCTHOM paboTe, peanu3aiys crnocoda T0JIKHA, JKeJIaTelbHO, MUHUMH3HPOBAThH PACCTOSI-
HHE, IPOXOoIuMoe PoOOi ra3a OT MpoaykTa (HanpuMmep, KypUTEIbHOTO U3AEIHs U (UITb-

TPYIOLIETO 3JIEMEHTA) 10 OJIOKa aTYUKOB.

B onHOM mpeAnoYTUTENbHOM BapHAHTE OCYIIECTBJICHNUS, OJIOK JATYMKOB BKIIFOYAET
10 MEHbIIEH Mepe OJJUH JaTYUK, BBIOMPAeMblil U3 IPYIIIbI, BKIFOYAKOLIEH: METAIJIOOKCHIHbIE
natauku (MO/I), Tepmokonaykromerpudeckue aarunku (TK/) u nmamenHo-
noHmsaunonusle naruuku (IIMJ1). Bpems nsmepenus B Gi1oke JaTYUKOB OOBIMHO COCTABIISET
npubansutensHo oT 10 Mc 1o 100 Mc, B 3aBUCHMOCTH OT MOAENHN W/WJIH U3TOTOBUTEINS AAT-
yrKa. XOTs AJIsl 3TONH CUCTeMbI IIPUMEHUMBbI HECKOJIbKO TUIIOB IaTYUKOB rasa, MpearnoyuTH-
TEeJIbHbIE BAPHAHTHI OCYLIECTBICHHS C(HOKYCHPOBAHBI HA UCTIOIB30BAHUN METAJNIOOKCHTHBIX
natauku (MOJI), 1 B 4aCTHOCTH AaTYMKOB HA OCHOBE OKCHA 0JIOBA. DTOT BHIOOP 0OYCIIOB-
JIEH JOCTYIMHOCTBIO 3TUX YCTPOMCTB U LIEHOBBIMH COOOPAKEHUSIMH, a TAKXKE PE3yJIbTaTaMU
IIPeBAPUTENbHBIX 3KCIIEPUMEHTOB. C TOUYKHU 3peHUs] KOHCTPYKLMH, 3TH JATUUKH BKIIOYAIOT
HarpeBaTeNbHYIO 1IeMb, KOTOpas BbI3bIBAET paclaj ra3a Ha MOJIEKYJIbl IIPU BXOJ€ B KAMEpPY
JaTYNKa, U CETYATYIO CTPYKTYPY (PELIeTKY U3 OKCHAA METaJUIa), KOTOpast yJIaBIUBAET U
okucsAeT ux. I1o conpoTUBiIeHUIO Ha pelIeTKe ONpeaeseTcs] Haln4Kue Uil OTCYTCTBUE
OKHCISIEMBIX BUAOB. JlaTUMKN MMEIOT Pa3HYIO YyBCTBUTEIbHOCTH/N30MPATENIBHOCTD U MIPO-
(b n3BNEUEHNs], OCHOBAHHBINA Ha UX paboueli Temneparype. UTo BaXKHO, BHE3AITHbIE H3Me-
HEHHs TEMIIEPATYPhl, HAIIPUMEP, BO BPEMsI ONEpaLliy ITyCKa/OCTAHOBKH, KOTTIA IBH)KEHHE

IMOTOKAa BO3AyXa HAYMHACTCS UK MPEKPALTACTCS, 3aCTABJIAIOT JaTYHUK IPUXOOUTD K pa3H01>'1
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TOYKE HYJIA. C Touku 3p€HUA JTUHAMUKHU, 5TU JaTHUKU UMECIOT Ha4vaJIbHBIN 6bICprH\/’I noaABEM
A0 MakCrMyMa 1nocJje HeﬁCTBI/ISI XUMHUYCCKOTO COCAUHEHMHS, 34 KOTOPBIM CJIICAYET MeZ[J'IeHHbIﬁ
criag 1o 6a3oBoro ypoBHs. M3 onucaHust KOHCTPYKLHH, BbILIE, MOHSATHO, YTO MPOLIECC Peak-
L[UH B HayYaJjie MPEACTaBIIsieT COOON MPUHYAUTEIbHYIO TU((Y3UI0, HAYMHAKOIIYIOCS, KOTria
npoda B M30bITKE MPOXOAUT Yepe3 PEIlETKY, U 3aTeM PeakLus MPeACTaBysieT COOOH KaTaiu-

TUYECKOE OKUCJIEHHE MPOOBI HA pEIeTKe, MPH 3TOM mpoda aecopOupyercs.

B oHOM MPeANOYTUTENBHOM BapUAHTE OCYINECTBIICHHUS CIIOCO0 TAKKe BKIIFOYAET
3Tl MOAOrpeBa MPoObI ra3a Mocie MPOAyKTa, HO Iepe]] STAlloM aHaIi3a MmpoOsl rasa ¢ mo-
MOLIBIO OJIOKA AaTYUKOB. B 3TOM CBSA3M, C METAIUIOOKCHIHBIMHU TATYUKAMH OOBIYHO UCTIOJb-
3yeTCsl HarpeBaTebHbII 3JIEMEHT, YTOOBI pa3jiaraTb XMMUYECKHE BEIIECTBA B ra3e Mpoobl.
Kpowme Toro, Ha CONpOTHBIIEHHE YyBCTBUTEIBHOMN IIeNH BiMseT pabodas Temmeparypa. Ta-
KUM 00pa3oMm, MoaAep KaHue MOCTOSTHHON M CTa0MIIbHOM TeMIIepaTyphl IPU U3MEPEHUH CBsI-
3aHO C U30MPATENBHOCTHIO TATYUKA U €r0 TOYHOCTBIO. B OmpeneseHHbIX yCIOBHSIX, HAaIlpH-
Mep P BBICOKOM pacxozie mpoObl, moaep:kaHue TpedyeMoil pabodei TeMrnepaTypbl MOKET
0Ka3aTbCsl HEBBITOJHUMBIM IS BCTPOSHHOT'O HArpeBaTessl JaTYMKa, YTO NPUBEAET K CHIDKe-
HUIO YyBCTBUTENbHOCTH nocneanero. [1o stoit mpuuune nmpody rasza MOkeT ObITh IOJIE3HO
HarpeBaTh, HAIPUMED, 33 MPOAYKTOM, IO WM BO BpeMs 1101a4u MpoObI ra3a B OJIOK AaTYMKOB

AJIA BBITIOJIHCHUA JTalla aHaJau3a.

B ogHOM 0c000 MpeAnouTHTENbHOM BAPHAHTE OCYLIECTBICHHS OJIOK JATYMKOB
BKJIIOYAET HECKOJIBKO AATUMKOB. DTall HaIpaBJIeHus MpoObl ra3a B OJIOK JaTYUKOB TAKHM 00-
Pa30M MOXKET BKJIFOYATh MEPEKIIOUEHHE My TH TIOTOKA MPOOBI ra3a ¢ OAHOTO JaTUHKa Ha APY-
roii mocye oOHaAPYKEHUSI XUMUYECKOTO COSTUHEHHS B OJIOKe NaTyuKOB. [IOCKONIBKY NaTUHKH,
B YACTHOCTH METAJUIOOKCHIHBIE TATYUKH, MOTYT TpeOOBATh HEKOTOPOTO BPEMEHHU Ha BOCCTA-
HOBJICHHE WJI PEreHEePALIUIO TIOCIIe OOHAPYKEHHSI COSAUHEHUs 10 UX 3P (HEKTUBHOTO MO-
BTOPHOT'O MCMOJb30BaHMs, 3TO OTPAHUYUBAET CKOPOCTHOE IPUMEHEHNE, TAKOE KAaK B MAlllU-
Hax JJIsl I3TOTOBJICHUS curaper. Hanmpumep, ycnemHoe oOHapyKeHNe Ha OJTHOM cUrapere
MO2KET NPENATCTBOBATh MPABUJIBHOMY ONPEAEICHHUI0 HA MOCIEAYIOINX AECATH, TOCKOIbKY
JOATYUKY HY’KHO BpPeMsi, YTOOBI BOCCTAHOBUTHCS MOCIIE IEPBOTO UCIIONb30BaHus. I1o 3Toi
NPUYHHE TaHHBIA BAPUAHT OCYIIECTBIEHUS MPENYyCMATPUBALT, YTO OJIOK JATYHKOB BKIIFOYAET
HECKOJIbKO JATYMKOB, PACMOJIOKEHHBIX MapaJlIeNIbHO, YTOOBI MOYKHO OBUIO MEPEKIFOYUTHCS

Ha CBEXXHI MJIM BOCCTAHOBJICHHBIH AaTYHK TOCIIE OOHAapyKeHHs B OJIoKe naTyuKkoB. B Takoii



CXeMe OIH JAAaTYHK MOXKET paboTaTth, a Apyrue (MX TOUHOE YHUCIIO 3aBUCHT OT OXKHIAEMOT0O
YHCIIa MOJIOKUTENbHBIX ONpeNeIeHNni) HaXxoasITes B pexkume oxunanus. ITocne oOHapyske-
HHS [TOTOK CJIEAYIOLIeH MpoObl ra3a MEePeKIIFoUar0T ¢ TEKYLIero AaTYNKa Ha OAHMH U3 JPYTHX,
HaXOZSIINUXCS B PeXKUME OXKUIAaHUA, U MPEAbIAYLINI JaTYMK 3aTEM BOCCTAHABJIMBAETCS Ie-

pel MepeBOJIOM €r0 B PEKUM OXKUJAHMUS.

[TosTOMY B OHOM OCOOO0 TPEANOYTUTEHHOM BapUaHTE OCYINECTBICHHUS CIOCOO TaK-
JK€ BKJIKOYACT 3TAaIll BOCCTAHOBIICHUSA AATUYUKA B 6J'IOKe JaTYUKOB ITOCJIC O6Hapy}KeHI/Iﬂ no
MEHBIIEH MEpe OHOTO XUMUYECKOTO COeIMHEHUsT B TIPpoOe ra3a. DTar BOCCTAHOBJIEHHUS 1aT-
YUKa MPpEANOUTUTENIbHO BKIIFOYACT IMPOMYCKAHUE MOTOKA YUCTOr'O ra3a K 3TOMy JaTUUKY. Ilo-
TOK YUCTOr'0 ra3da MOXXET BKJIKOYATh, HAIIPHUMEDP, IMMOTOK YHUCTOI'0O BO3yXa I/I/I/I.]'II/I INIOTOK KUCJIO-
poza, 4ToOBI CITOCOOCTBOBATH OoJiee OBICTPOMY BOCCTAHOBJICHHIO naT4ynka. Kpome Toro, sram
BOCCTAHOBJICHUA AATHUHUKA MPEATIOUTUTEIIBHO BKIIIOYACT MMOAOTPEB MOTOKA YHUCTOT'O rasa, mno-
AaBa€MOTO K 5TOMY HATUUKY. B »tont CBA3H, MOJOrpeB MOTOKA YUCTOTO rada MOXET YCKOPUTH
BOCCTAHOBJICHHE MeTaJIooKkcuaHoro naryrka (MO/]) 3a cueT yBenrueHus: CKOPOCTH pasJio-

JKCHUA aZ[COp6I/IpOBaHHbIX JIETYYHX BCIICCTB, OCAKACHHDBIX HAa €TI0 PCIICTKE.

B onHOM mpeAnoYTUTENEHOM BapHaHTE OCYIIECTBIICHUS 3TAll aHAJIN3a MPOoOBI ra3a ¢
MOMOIIBIO OJIOKA JATYMKOB BKJIOYAET MOAAaYy OTBETHOI'O CUTHasia OJIOKOM JTaTUHUKOB M CPaB-
HEHME 3TOTr0 OTBETHOI'O CUTHAJIA C KOHTPOJIbHBIM CUTHAJIOM, YTOOBI OOHAPYKUTh HAJTMUHE IO
MEHbLIEH Mepe OTHOTrO XUMHUYECKOTro COeIMHEHHs B IpoOe rasa. B 5Toit cBsa3u, oOHapyKe-
HHE OOBIYHO MOKET OBITh BBIIIOJIHEHO IMOCPEICTBOM JIOOOr0O M3 MM COYETaHMs CIeIyIoLIe-
ro: CpaBHEHME TEKYIero 3HaUYeHUs C JaTYMKa C 3aJaHHbIM [TOPOrOBbIM 3HAUE€HUEM, TIPU 3TOM
NPEBBILIEHUE 3TOTO MOPOTrOBOr0 3HAUYEHUS MPUBOAUT K MOJau€ OTBETHOTO CUTHAJIA, V/HJTH
MIPOBEPKA CKOPOCTH U3MEHEHUsI 3HAUEHUS C yUE€TOM OIpeNleJIeHHOrO ANarna3oHa 3HaYeHHIH,
MOJIyYEHHBIX 10 CHX IOp, U CPpaBHEHHE C 3aJJaHHBbIM [TOPOTOBLIM 3HaueHueM. 1751 ckopocTHO-
r'o MPUMEHEHUs TTOCIIEIHsS AIbTEPHATHBA OyAeT MPEeANOYTUTENBHON ¢ TOTIOHUTENIbHON 00-

paboTKOM, YTOOBI y4ECTh BpeMsi BOCCTAHOBJICHUS TaTYHKA.

B onHOM MpeANOYTUTENBHOM BapUAHTE OCYIIECTBIICHHUS CIIOCO0 TAK)Ke BKIIFOYAET
sTan pa3daBiIeHHs MOTOKA ra3a Iocie MPOAYKTa, HO Iepel 3TAIIOM aHAJIN3a MIOTOKA rasa ¢
MOMOIIBIO OJIOKA JaTYMKOB. B 3TOM CBSA3M, KOHIEHTPALUS JIETYUNX BELeCTB (T.€., KOHIeH-
Tpauusi XUMHYECKOTO UM aPOMATH3UPYIOLIEr0 COENNHEHHs) B TIOTOKE ra3a mpoObl OOBIYHO

Oyzer BIMATh HA CKOPOCTb OOHAPY KEHHSI, HA aMIUTMTYy OTBETHOI'O CUTHAJIA U Ha PO HIIb



NOCJIEYIOLIEr0 BOCCTaHOBNIEH!s faTuuka. [1o sTol mpuunne npoda raza MoxeT ObITh pas-
OaBneHa, HapUMep, MOCPEICTBOM KJIalaHa, yepe3 KOTOPbIi BBOAAT pa30aBIsIOIINi ras,
YTOOBI CHU3UTh KOHLIEHTPALIMIO JIETYUero BelecTBa (T.€., XUMHUYECKOr0 WK apOMAaTU3UPY-

OIIero COGZ[I/IHCHI/ISI) 1 3TUM YCKOPUTHb BOCCTAHOBJICHUE NaTUHKa.

B oHOM MpeANOYTUTENILHOM BapUAHTE OCYIIECTBJICHHUS CIIOCO0 BKJIFOYAET HTAIl BbI-
OpakoOBKH MPOAYKTA, HAPUMEP, KyPUTEIbHOTO U3IENNS, KOTOPOE OBLIO ONpEeAesIeHO KakK Jie-
(pexTHOE Ha FTarne aHaIM3a. ITOT HTAI MPEANOYTUTENILHO BKITFOYAET yAaeHHe Ae(eKTHOTo
KYPHUTENBHOTO U3AENHS C yTH TPAHCIIOPTUPOBKHU B MAIITMHE AJII U3TOTOBJICHHUS] CUTapET,

HarpuMep, MyTeM NPUAAHUS UMITYJIbCa Ne(PEKTHOMY KYPHUTEIBHOMY H3AEITHIO.

B onHOM MpeAnOYTUTENBHOM BapUAHTE OCYINECTBICHUS H300PETEHHS TPOAYKTHI HITH
KyPUTENbHBIEC U3/1€/IUs] PACIIONArat0T B 30HE KOHTPOJIS I OLIEHKH 110 OTAEJIBHOCTH IPYT OT
apyra. B onHOM anbTepHATUBHOM MPEANOYTUTEILHOM BapHUAHTE OCYLIECTBIIEHNUS, OHAKO,
HECKOJIbKO MPOAYKTOB MJIM KYPUTENbHBIX U3MIEIHH MOTYT OBITh PACIIOJIOKEHBI B 30HE KOH-
TPOJIsA IJ1s1 OLIEHKU COBMECTHO WJIH IO Ipynnam. B TakoM BapHaHTe B ClIy4ae MOJIOKUTEIbHO-
ro oOHapykeHus 1e(eKTHOro MPOAYKTA MITH KYPUTEIBHOTO M31EJIHsI MOKET OBITh MOJIE3HO
BBIOPAKOBATh BCIO IPYITY NMPOAYKTOB HIIM KYPHUTEIbHBIX U3JENHUIL, a HE IPOBEPSATH 3aTEM

KaxXa0€ 1o OTACIbHOCTH.

B npennourutensHoit popme crocod n3oOpeTeHns OCyIeCTBISIOT [OCIe U3TOTOBIIe-
HUSL WUIM COOPKH KYyPHUTENbHBIX U3JEIHH nepe X yrnakoBko. [Ipu pacnonoskeHun 30Hbl
KOHTPOJIS PSIZIOM W/HMITH Cpasy e Mmepes yIaKOBOYHBIM 000pYAOBAaHHEM MOKHO MOBBICUTD
BBIXOJ] TIPOLIECCA U3TOTOBIIEHHSI M HAJIEKHOCTh KYPHUTENbHBIX H3/AeIHiA B 001eM. B 3Toli cBsi-
3H, MOJIOKEHHE CPa3y e Mepes yIaKOBKON KypUTENbHbBIX U3/IeNHH 1aeT BO3MOXKHOCTb OT/ie-
JUThb 1e(PEeKTHBIC KyPUTEIbHBIC H3ICIHS OT YIIAKOBOUHOTO OOOPYIOBAHUS U, 33 CUET 3TOTO,
NPEAOTBPATUTH UX MOMAJAHNE B KOHEYHBIH YIIAKOBAHHBINA MPONYKT, KOTOPBIA OyAeT OTIpaB-
JieH notpeduTensiM. 30Ha KOHTPOJISI MOKET OBITh PacIiONOKEeHa Ha Iy TH TPAHCIIOPTHPOBKHU
KYPHUTENbHBIX U3JEIUH OT 00OPYAOBAHUSI Ul U3TOTOBIIEHHSI K YIIAKOBOYHOMY 000pyIOBa-
HUIO JJIs YIAKOBKHU KYPUTENbHbBIX U3/IeTHil B auKu. B 3TOH CBA3M, 30Ha KOHTPOJIS MOKET
OBITh CBsI3aHA C HAKOTIMTEJIEM FUTH BKJIFOUEHA B HAKOIHTEND JJIS1 BPEMEHHOTO X PaHEHHsI K-
PUTEIBHBIX M3AEIHH PSIIOM C YIIAKOBOYHBIM 000pYIOBAHUEM TN HETIOCPEICTBEHHO TEpeN

HHM.



CormnacHo ere 0OJHOMY acHeKTy, M300peTeHHe IpeaiaraeT CUCTEMY U OLIEHKH ITpo-
OYKTa, B YaCTHOCTH KYPHUTEJILHOTO U3AeNUs WK (PUIBTPYIOLIETO SJIeMEeHTa, YTOObI Orpesie-

JIUTH Ka4€CTBO W/WJIU LIEJIOCTHOCTh MPOAYKTA, IPUYEM CUCTEMA BKIIFOYAET:
CPEICTBO IS e KaHUs MPOAYKTa B KOHTPOJIbHOM 30HE;
CPEACTBO IS POMYCKaHUsI MPOOBI ra3a yepe3 30Hy KOHTPOJIS U

OJIOK TaTYUKOB, PACTIONIOKEHHBIH MMOCIIE 30HbI KOHTPOJISI, B KOTOPBIN HAMPABISIFOT
npoOy rasza st OOHAPYKEHUS] XUMUYECKOTO COSIMHEHUS, B YACTHOCTH apOMATH3UPYIOIIETro

coenuHeHus, B mpode rasa.

Kak ckazaHo BbIIIE, B OTHOM MPEANOYTHTEIBHOM BAPHAHTE OCYLIECTBICHUS IPOAYKT
BBIIEPKUBAIOT B 30HE KOHTPOJISI C TIOMOIIBIO YAEPKUBAIOLIETO CPEACTBA MEXAY BXOJOM rasa
U BBIXOZIOM ra3a. Takum oOpa3om, MpoAyKT (Hampumep, KypUTEIbHOE H3/IEINe) MOKET ObITh
PACIIONIOKEH OTHUM €ro KOHIIOM Ha BXOJIE ra3a M APYTrUM KOHIIOM Ha BBIXOJIE Ta3a, YTOOBI
npo0a ra3a npoxoausa MPoIOJIbHO Uepe3 KypUTEIbHOE U3JIee, T.€., Yepe3 PUIbTPYIOIUi
3JeMeHT. B 3TOii CBs3H, yaepIKuBaroIiee CPEACTBO MOJKET BKIIIOUATh MEPBBIN yAEP KUBAIO-
I 3JIEMEHT Ha BXOJ 30HBI KOHTPOJISI M BTOPOH YEP>KUBAIOINUI 3JIEMEHT Ha BBIXOJIE 30HBI
KOHTPOJIsI. DTU NEPBBIN M BTOPOH yAEPKUBAIOINNE 3JIEMEHTBI MPEATIOYTUTENBHO BKIIOYAIOT
OJIMH WJIM HECKOJIBKO YIUIOTHUTEIbHBIX JIEMEHTOB JJIsl KOHTAKTa U YJep>KaHUs IIPOAYKTA I10

OKPYKHOCTH.

B onHOM npeAnoYTUTENBHOM BapUaHTE OCYIIECTBJIEHUS CPEACTBO JJIsI TPOIYCKAHUS
npoOBbI ra3a yepe3 30Hy KOHTPOJISE BKJIIOYAET CPEACTBO IS CO3/IaHUS TIOTOKA MPOOBI ra3a ue-
pe3 30Hy KOHTPOJISl OT BXoza 10 Bbixoaa. CpencTBo Ais CO3AaHus MOTOKA MPOOBI ra3a yepes
30HY KOHTPOJISI MOJKET BKJIFOUATh, HAITPUMED, Ta3 MOJ NABJICHUEM, TAKOH KaK CXKaTbhIi BO3-
AyX, IOJJaBa€MbIil HAa BXOJ 30HBI KOHTPOJISI. AJIBTEPHATHBHO WK IOTIOJIHUTENBHO, CPEACTBO
IUTSL CO3MIAHUSI TOTOKA MPOOBI ra3a yepe3 30Hy KOHTPOJIS MOKET BKJIFOYATh UCTOYHUK MTOHU-

JKEHHOI'O OaBJICHHA MJIM BCaCbIBaHUA, COGHHHGHHbIﬁ B C BbIXOJOM 30HBI KOHTPOJIA.

B ogHOM npeanoYTUTENIbHOM BapUAHTE OCYIIECTBJICHHSI OJIOK TaTYMKOB CUCTEMBI
BKJTIOYAET 110 MEHbINEH Mepe OIMH JaTYUK U YCTPOHUCTBO 00pabOTKH CUTHAJIA, MPeTHa3HA-
YEHHOE JJIsl CO3[JaHUsl OTBETHOTO CUTHAJIA C AATUYMKA U 1JI1 CPABHEHMSI OTBETHOTO CUTHAJA C
KOHTPOJIbHBIM CHTHAJIOM, YTOOBI OOHAPYKUTh HATMIHE XUMUYECKOTO COSTMHEHUS B TIpodOe

ra3a Ha BbIXO€ 30HBI KOHTPOJIA. IIo menblneit MEpPE OAMH AaTUYUK Onoka AATYHUKOB MPEAIIO-



YTUTCJIbHO BbI6I/Ipa}OT U3 I'PYIIIIbI, COCTO;IH.IG?I U3 METAJVIOOKCUAHBIX JaTYHKOB (Haan/IMep,
JAaTYUKOB Ha OCHOBEC OKCHUIA onosa), TCPMOKOHAYKTOMETPUUCCKUX NATUUKOB U MJIIAMCHHO-

HOHHN3aIIUOHHbIX JATYHUKOB.

B ogHOM 0c000 MpeAnoUTHTENbHOM BapHAHTE OCYLIECTBICHHS OJIOK JaTIYMKOB
BKJIFOYAET HECKOJIbKO IATYMKOB, KOTOPBIE PACTIONIOKEHbI TaK, YTO MOKHO HANPaBJIATH MPoOy
rasa u3 30Hbl KOHTPOJIS Ha JIFOOOH 13 NaTYMKOB. TO €CTh, CHCTEMA MPEANOYTHTEIbHO BKIIO-
YaeT NePEKITIOYa0 NN MEXAHU3M JUTSI MEPEKITIOYEHHS TOTOKA MPOOBI Ta3a MEKAY HECKOJb-
KMMHU JaTuukaMi. [lepexiroyaroniuil MexaHu3M MOKET BKJIKOUATh sl KAHAJIOB AJIs TPaHC-
NOPTHPOBKH MPOOBI ra3a K KaXKIOMY JaTUYUKY U KJIAMaHbl AJIs YIPABISHHS TOTOKOM MPOOBI
rasa B COOTBETCTBYIOIIMX KaHajax. [lepexirouaroniuii MEXaHU3M TakKe MOXKET BKJIIOYATh
KOHTPOJUIEP, OOBIMHO BKJFOUAIOIIHHA KOMITBIOTEPHBIH MPOLIECCOp, AJIsl YIPaBIeHUsT paboTOH
KJIATTAHOB, HAPABJIFOIIUX MPOOY ra3a K COOTBETCTBYIOIIEMY JAaTUHKY B OJIOKE TATIUKOB.
Kak cka3aHo BbIIIe, OOUH JaTYUK B OJIOKE JaTYMKOB MOXKET padoTaTh, a Apyrue (MX TOYHOE
YHCJIO 3aBUCUT OT OJKUAAEMOTO YHCIIa MOJIOKUTENbHBIX ONPENeIeHNH ) MOANePKUBAIOTCS B
pexume oxxunanus. [locne onpeneneHus apoOMaTU3UPYIOLEro COSIUHEHNs] OHUM JaTYMKOM
MOTOK CJIENYIOIIeH MPOOBI ra3a MepekIFoYaeTCs ¢ TeKyIIero AaTuuka Ha JIIo00 Apyroi us3
JATYUKOB, HAXOASINUXCS B pexkuMe oxkupanus. [Ipeapiaymuii naT4uk 3aTeM BOCCTaHABIMBA-

€TCs U 3aTEM NIEPEXOAUT B PCKUM OXKUAAHUA.

B 01HOM MpeANOUTHTENBHOM BapHAHTE OCYLIECTBICHHUS CUCTEMA TAK)Ke BKIIIOYAET
CpencTBo I pazdaBieHus IpoOBI ra3a Mnocje 30Hbl KOHTPOJIS U nepen OJIOKOM AaT4uKOoB. B
STOM CBSI3H, ke ObUIO CKa3aHO, YTO pa30aBieHNe UM CHU)KEHUE KOHLICHTPALUU XUMHYe-
CKOT'O WJIM apOMAaTHU3UPYIOIIEro COSTUHEHHs B MPOOe ra3a MOKET YCKOPUTh BOCCTAHOBIICHUE
JaTyHUKa B O1oKe JATYHUKOB. B sToit CBsA3U, CPEACTBO paS6aBJ'IeHI/I$I MOJKET BKJIKOYAaTh KaHaJl
W/WMJIH KJIATIAHHOE CPEICTBO JUIsl BBEACHUS pa30aBIIsIOLIEro ra3a, Takoro Kak BO3AyX, B IPoOy
rasa rocJe 30Hbl KOHTPOJIS U neper 01okoM natdaukoB. CpencTBo pa3OaBleHNs TAaKXKe MOYKET
BKJIFOYaTh KOHTPOJUIEP, UMEO LU, HATPUMED, KOMIBIOTEPHBII MPOLECCOP AJIs YIPABICHUS

paboToli KJTamaHoB.

B ogHOM npennodTuTeNbHOM BapUAHTE OCYLIECTBIICHUSI CHCTEMA TAK)KE BKITFOUAET 11O
MEHBIIIeH Mepe OMH HarpeBaTe b JJIsl MOAOrPeBa Mpoda rasa rmnocjie 30Hbl KOHTPOJIS, HO Tie-
pen TeM, KaKk OHa JOCTUTHET OJIOKa JaTYUKOB. B 3TOM KOHTEKCTE, yke ObLIO CKa3aHO, YTO

pabodas Temmneparypa 0JIOka JATYUKOB U, B YACTHOCTH, METAJUIOOKCUIHOTO TaTYHKA BIIHSIET



Ha COMPOTHUBJICHUE YYBCTBUTEIBLHOM LIEIH, M YTO MOAASPKAHUS TIOCTOSTHHON M CTaOMIJIbHOM
TEMITepPaTypbl IPU U3MEPEHUH TAKUM 00pa30M BaKHO JJIsl M30MPATETbHOCTH JaTYMKA U €T0
TOUHOCTH. [103TOMY B OMpeeIeHHbIX YCIOBUSX, TAKUX KaK BBICOKHI pacxos MpoObl rasa,
HarpeBaTelb MOJIe3eH [isl moaep kaHus Tpedyemoii paboueii TeMnepaTypbl, KOTOpasi B MPo-
TUBHOM CJIy4ae MOXKET BBIITH 32 Ipeesibl BO3MOXKHOCTENH HArpeBaTeIbHOIO YCTPOICTBA,

BCTPOCHHOTI'O B AaTYHK, MPUBOAA K CHMXKEHUIO YYBCTBUTEJIIbHOCTU MOCICOAHECTO.

B opHOM npeanoyTUTENbHOM BapUaHTe OCYILIECTBIEHHs CUCTEMa BKIIIOYAaeT YCTPOil-
CTBO 11 BOCCTAHOBJIEHUSI KAXKJIOTO AATYNKA B OJIOKE JATYUKOB MOCTIE MOJOKUTEIIBHOTO
omnpeneneHusi. BoccraHoBUTENbHOE yCTPONUCTBO MPEANOYTUTENBHO BKJIIOYAET CPEACTBO MO0-
Jlavy WU TPAHCIIOPTHPOBKH BOCCTAHOBHUTEIBHOTO ra3a mi "yucroro” rasa (T.e., He conep-
Kamero 0OHapyKEHHOEe XMMUYECKOE COEIMHEHNE) B KAKIBINA NaTUUK B OJIOKE TATUUKOB.
Hanpumep, BOCCTAHOBUTENIbHBIN HITH "YHCTHIA" ra3 MOKET BKIFOYATh OAMH WK OOJbIIe U3
BO31yXa, KUCJIOPOAa 1/ uin a30ta. Kpome Toro, BOCCTAHOBUTEIBHOE YCTPOWCTBO MOXKET
BKJIFOUATh 110 MEHbIIIEH Mepe OIUH HarpeBaTelb, IpelHa3HaueHHbIN AJi OI0rpeBa BOCCTa-
HOBUTEJILHOTO MM "4MCTOro" rasa, moaaBaeMoro Uil TPaHCIOPTUPYEMOTO B KaKAbIH AaT-
YUK B OJIOKE 1aTYUKOB. B 3TOM CBS3M, BOCCTAHOBJIEHNE METAIJIOOKCHIHOTO AATYHKA MOXKET
OBITH YCKOPEHO 3a CYET YBEJIUUEHUS] CKOPOCTH PA3JIOKEHHsI aACOPONPOBAHHBIX JIETYUIHX Be-
IIECTB, OTJIOKUBIIMXCSI HA PEIIETKE NATYNKA, IPUYEM 3TOT MPOLIECC MOKET OBITh YCKOPEH

IIPH MOBBILIEHHON TeMIepaType.

B onHOM 0c000 MpennoYTUTETPHOM BapUAHTE OCYLIECTBICHHS CUCTEMa H300peTeHH s
MOKET BKJIKOUATH COPTHUPYHOIICC CPEACTBO AJIA YAAJICHUSA OTACIBbHBIX KYPHUTCIIbHBIX I/ISI[G.III/IFI
C IyTH TPAHCTIOPTHUPOBKH K YIIAKOBOYHOMY OOOPYIOBAHUIO, ECIIH OHH OTPEEIeHbI 10
MEHBIIIeH Mepe OTHUM JaTYUKOM Kak nedeKTHbIe. B 3Toi CBs3U, COPTUPYIOIIEE CPEACTBO
MOXET 6bITI> MPpEAHA3HAYCHO AJIA y1aJICHUA I[e(l)eKTHOFO KYPUTECJIBbHOT'O U3AECIHA C IyTU
TPAHCIIOPTHPOBKH, HATIPUMED, TIOCPEACTBOM MPHUIAHHS UMITYJIbCa 1e(EKTHOMY KYpPHUTEIb-

HOMY U3JIEJHUIO.

Jlnst Gostee riryOOKOTO MOHUMAHHS U300PETEHHUS U €r0 NIPEUMYIIIECTB IPUMEPDI BAPH-
AHTOB OCYLIECTBJICHUSI U300peTeHNUs] O0OBsICHEHBI HIKE OoJiee MOAPOOHO CO CChIJIKAMH Ha
npujaracMbI€ YEPTEKU, HA KOTOPbIX OAUHAKOBbBIC CChIIOYHBIC CUMBOJIbI O603Ha"IaIOT OOUuHa-

KOBBIC A€TAJIM U HAa KOTOPbIX!
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@wr. 1 - cxemaTudeckoe U300paxKeHne crocoda U CUCTEMBI IIst OLIEHKH KYPUTEITbHO-

'O M3/1€JMsI COTIacHO 0a30BOMY BapHaHTY OCYLIECTBIEHHUS N300pPETEeHNS,

@wur. 2 - cxemaTHUeCKUi BUI COOKY CHCTEMbI COTJIACHO BAPHAHTY OCYINECTBIIEHUS C

@wr. 1;

@wur. 3 - rpaduk, CXeMATUYECKH WLTFOCTPUPYIOIINEH KPUBYIO OTBETHOT'O CUTHAJIA JaT-
YHKa B CIIOCOOE U CHCTEME JUUIsl OLIEHKHU KYPUTEJIbHOTO U3AEIHSI COTJIACHO OJJHOMY BapHaHTY

OCYIECTBJIICHUA I/1306peTeHI/I$I; u

@ur. 4 - cxeMaTU4YeCKOe N300pakKeHHe Crocoda U CUCTEMBI JIsI OLIEHKH KYPUTETbHO-

ro u3aeius COrjiaCHO €€ OAHOMY BAPHUAHTY OCYILICCTBICHUA I/1306peTeHI/I$I.

ITpunaraemsle depTexy BKIIOUEHBI B HACTOALIEE OMICAHUE AJs oOecredeHus Oomee
rJIyOOKOrO MOHUMAaHUS HACTOSALIErO N300PETEHNS U SIBIISTFOTCS €T0 YacThi0. UepTeu HiuTo-
CTPUPYIOT KOHKPETHBIE BAPUAHTBI OCYLIECTBICHNUS H300PETEHUS 1, BMECTE C OITHCAHUEM,
CIy’KaT [T OOBSICHEHUS PUHIUIIOB H300peTeHmst. MOoXHO OyIeT JIErko mpenyCMOTPETh
ApyTHe BapUAHThI OCYIIECTBICHUS H300pETEHUsI 1 MHOTHE M3 €Tr0 COMyTCTBYIOLIUX MTPEUMY-
I€CTB, KOTZIa OHH CTAHYT O0Jiee MOHSATHBI IO CChUIKaM B MOCJIEAYIOLIeM NOAPOOHOM Onuca-

HHH.

ITpu 5TOM ClienyeT MOHUMATh, YTO OOIIEU3BECTHBIE M XOPOIIO MOHHMMAaEMBbIe 3JIEMEH-
ThI, KOTOPBIE MOTYT OBITH MOJIE3HBI MJIM HEOOXOANMBI B KOMMEPUYECKH OCYLIIECTBUMOM BapH-
aHTE OCYIIECTBJICHUs], MOTYT OBITh HE yKa3aHblL, YTOOBI MIPEIJIOKUTH OOJee CxKaToe H3JI0Ke-
HI€ BAPHAHTOB OCYIIECTBJIEHHsI. DJIEMEHTBI Ha YepTekax HeoOs3aTeIbHO MOKa3aHbI [0 Mac-
mtady OTHOCUTENBHO IPYT apyra. Takske cieayeT MOHUMATh, YTO ONpPeNeIeHHbIE NeUCTBUS
W/WJIH HTAaIbl B BapHUaHTE OCYIIECCTBIICHUA criocoba MOTYT OBITb OITMCAHBI I ITIOKA3aHbI B
KOHKPETHOM IOPAAKE CO6I::ITPII>1, XOTA ClICHHUAJIMCTEI B I[aHHOI\/'I 00J1aCTH TEXHUKU HOﬁMYT, qTOo
Takas CHeLII/I(bI/ILIHOCTb B OTHOIICHHUH HUX ITOCJIECAOBATCIIBHOCTH B I[eflCTBHTeJ'IbHOCTPI HE sABJIsA-
€TCA HeO6XOI[PIMOI>i. Taxxe CIEAYECT TIOHUMATb, YTO TCPMUHDBI U BbIPAKCHHS, UCITIOJIb3YCMbIC
B HACTOAIIEM OIMMCaHUU, UMCHOT CBOC 0OBIYHOE 3HAYCHHUE, KOTOPOC MPHUCBOCHO TAKHUM TEP-
MHHAM U BBIPAKCHUAM B UX COOTBCTCTBYIOIIUX obnacTsx HUCCJICa0BaHusA, 3a UCKIIFOYCHUEM

CJIy4acB, KOraa B HACTOALIEM OINMHUCAHUN UM MPUCBOCHO CHeLII/I(bI/ILIeCKOG 3HAYUCHUC.

Cuauana co ccpuikoit Ha @ur. 1 u 2 yepTexel, rae CXeMaTHUeCKU NMOKa3aHa CUCTeEMa

1 AJIs1 OUEHKU KYPUTECJIbHBIX I/ISI[GJ'II/II\/'I, TAKHX KaK CUTApPEThI, COTJIIACHO OAHOMY BAPHUAHTY
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ocymecteieHnst. Cucrema | xxenaTeapHO MOXKeT OBITh BKJIFOUEHA B 000pYJOBaHNE WIIH Ma-
IIMHY AJI U3TOTOBJICHUS /WM YIIAaKOBKHU curapeT. ITokazaHO OJHO KypUTeNbHOE U3AETHE
wiu curapera C, uMmerommas B 00IeM LMINHAPHYECKYIO (POPMY HAJIOUKH U BKJIFOYAIOIIAS
wtpaHr R pesanoro tabaka, 00epHyTHII B curapeTHyro Oymary, 1 QuiIbTpyrOLuii 3eMeHT F,
COBMELIEHHBII TOPLIOM C TOPLIOM LITpaHra R 1 coeqnHeHHbI ¢ MOCAeAHUM NOCPEACTBOM
o0onkoBoii Oymaru. MOKHO BUAETD, UTO (DUIIBTPYIOLIHI 3JIeMeHT F BKITFOUAeT BBEIEHHYIO B
HEro paspyLIaeMylo KaIcyjy Wiu rpanyny P, koTopas cogepKut )KuaKoe apoMaTU3NpyoLlee

COCIUHECHUC.

Kak Bunno Ha @ur. 1 u 2, cuctema 1 BkrouaeT yaepkuBaromnil Mmexannsm H nis
yaepskanus curapeTsl C B KOHTPOJIBHOM 30HE 2 MeKay BX0oJ0M rasa I u Berxomom raza O. B
3TOH CBA3M, yAep:KUBaOIuUi Mexanu3M H BkirouaeT nepselil yaep:xuparomui snemMent H1
1U1s1 yAep>KaHUsl OHOro KoHIa curapeTsbl C Ha Bxojie I 30HbI KOHTPOJIA 2 U BTOPOH yepiKU-
BaroIuii 3neMeHT H2 nnst yneprxanus apyroro koHua curapers! C Ha Bbixoge O 30HbI KOH-
Tpousa 2. Ilepselii u BTOpo yaepkusaromue saeMenTs H1, H2 BkIFO4aroT OTHOCUTENBHO
MSTKHE U THOKHE YIIJIOTHUTEIbHBIE 3JIEMEHTBI 3 JJI1 KOHTAKTa U YIJIOTHEHUs] KOHIIOB CHTa-

petbl C 10 OKPY>KHOCTH.

Cucrema 1 Taxke BKIIFOYAET CPENCTBO IJIs CO3/IaHUs MOTOKA poOsl ra3a G (B naH-

HOM CJIydae BO3ayxa) 4epe3 30Hy KOHTpoJist 2 ot Bxoaa I 1o Bbixona O, urobwl nmpoda raza G
NPOXOIHMIIA MPOAOJIbHO Yepe3 curapety C, T.e., yepe3 ¢punbTpyroiuii snement F. bosnee koH-
KPETHO, IaHHbIN BAPUAHT OCYIIECTBJICHUS CUCTEMBI | BKIIFOYAET UCTOYHUK MOAAYH 4 CKATO-
ro BO31yXa B KauecTBe ra3a npodbl G, COeNMHEHHbII JTMHUEH UK KaHAJIOM ¢ BXOIOM rasa I
30HBI KOHTPOJIS 2, 9YTOOBI CO3/1aBaTh MOTOK ra3a. MICTOUHUK BCACBHIBAHUS 5 TAKXKE MOXKET
OBITh COETUHEH C BBIXOAOM ra3a O 30HbI KOHTPOJIS 2, YTOOBI CIIOCOOCTBOBATH MOTOKY MPOOBI
raza. [Totok mpoOsl raza G oT UCTOYHUKA 4 B 30HY KOHTPOJISt 2 PEryJIUPYETCS WK YIIPaBJIsi-
eTcs peryiupyromuM knanaHoMm CV1, u pacxon oObIMHO COCTABISIET MPUOIUZUTENBHO OT 5
a/muH o 15 n/mun. Perymupyromuii kinaman CV1 MoskeT ObITh, HATPUMEpP, UTOJIbYAThIM
KJIATIAHOM U MOKET HMCIIOJIb30BAThCS JJIsl PETYIMPOBKY (HAPUMEp, CHUKESHHSI) TaBJICHUS Ta-

3a.

Kpowme Toro, cucrema 1 asist OLeHKH KypUTEIbHOTO U3enust uiu curapersl C BKIIIO-
gaeT 10 010K AaTYMKOB S, PaCHOJIOKEHHBIH B IyTH NMOTOKA NMPoOkI ra3a G mocie 30Hbl KOH-

TpoJisi 2. B 1aHHOM BapuaHTe OCYIIEeCTBIIEHHS OJIOK JATYMKOB S BKIIFOYAEeT OAUH JaTuuk S1
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metajutookcuanoro tumna (MO/]), B 4aCTHOCTH JaTYMK HA OCHOBE OKCHIA OJIOBA, KOTOPBIit
HUMECTCs B IPOAANKE, UMECT OTHOCUTECIIbHO HU3KYH0 CTOUMOCTD U JA€T YAOBJICTBOPUTCIIbHBIC
PEe3yJIbTAThI, U YCTPOUCTBO 00paboTKM cUrHajia (He MOKa3aHo), MpeAHA3HAYeHHOE ISl CO-
3/1aHUsI OTBETHOTO CUTHAJa AaT4yrka S1 ¥ CpaBHEHHUSI OTBETHOT'O CUTHAJIA C KOHTPOJIBHBIM
CUTHAJIOM J1s1 OOHAPY KEHHsI HAJTUYHSI apOMaTH3UPYIOLIEro coenquHeHnst X B mpodbe raza G.
Takum obOpazom, mocie mpoxoxaeHus yepes curapery C mpoba raza G HampapisieTcs: B OJIOK
IaT4uKoB S (HarpuMep, MOCPENCTBOM 3JIEMEHTA O, KOHIHUIIMOHUPYIOIIETO MOTOK) JJIsi OOHa-
Py KEHHUST KAKOTO-TO KOHKPETHOTO apOMaTU3HPYIOIIEro coenuHenus: X B nmpobe raza G. Me-
TAJJIOOKCUAHBIN AaTuuk S1 BKIrOUaeT uenb 20 mogorpesa, KOTOpasi pasjiaraet ras Ha MoJe-
KYJIbI, IOCTYMAIOIINE B KAMEPY W KOPITyC 7 JaTYMKA, U CETYATY0 KOHCTPYKIHIO 8 (T.€.,
METaJIJIOOKCHIHYIO PELIETKY), KOTOpas yjiaBiuBaeT u okucisier ux. ConpoTuBieHIe Ha pe-

ImeTKe 8 ONnpeacIACT HAJTMYIUE UITN OTCYTCTBHUE OKHUCJICHHBIX BUAOB.

Teneps co ccputkoit Ha @ur. 3 ueprexeit, naTuuk S1 UMeeT pa3Hyr U30HpaTETb-
HOCTb U PO UJIb BOCCTAHOBJIEHUS] HA OCHOBAHHU €ro paboueii Temmepatypsl. B Touke (1) Ha
@ur. 3 npola raza BXOAUT U 3axep:kuBaeTcs Ha S Mc. B Touke (2) Ha @ur. 3 nosiBisieTcs
HauaJIbHBIN MPU3HAK OOHApPY’KEHUs apoMaTu3upyoero coennneHus X. Jlarunk S1 mokasbl-
BAET HAYaJIbHbIN OBICTPBIN MOJBEM B HHTEPBAJIE OT TOUKH (2) 1o ToukH (3) mocne neicTBus
npoOsbl raza G ¢ apOMaTH3UPYIOIUM COeAMHEHNEM X, TOCTUTasl MAKCUMAJIbHOTO 3HAUEHHs B
Touke (4). 3a 3TUM cieayeT MeUIeHHBIH Craj| Wi BOCCTAHOBIIEHHE 0OpaTHO 10 0a30BOit K-
HHUM B MHTepBaJie oT ToukH (4) no Touku (5). [Iponeccom peakimu BHavasne sBiseTcs (TpH-
HyauTeabHas ) 1udPy3usi, HAUMHAOASCSA, Korna mpoba raza G B M30bITKE U MPOTEKAET Ue-
pe3 peleTky 8, ¥ MOTOM KOrja pelieTka KaTaIuTHYeCKH OKHUCIISEeT apOMaTU3UpPYIOLIee Co-
enuHeHne X, kotopoe aecopbupyercs. Cinenyer cka3aTh, YTO BO BPeMsl HAUaJIbHOTO OBICTPO-
IO MOABEMA, T.€., B HHTEPBaJIe OT TOUYKH (2) 10 TOUKH (3), mpepbIBaHUE IOTOKA MpoObI raza G
HE MPeTsATCTBYET NaTuuKy S1 JoCTUraTh CBOEro MaKCUMAaJIbHOTO 3HaueHus B Touke (4). Co-
OTBETCTBEHHO, NaT4UK S1 Mo CyIecTBy He AeMCTBYET WIIH SBISETCS "ClenbIM" 10 MOMEHTa
NIOCJIEe TIEPUO/Ia BOCCTAHOBIICHHUS 10 TOUKH (5), KOTOpast, B CBOIO OUYepelb, CO3/1a€T OrPaHH-
YeHHe ISl CKOPOCTHOTO MPUMEHEHUsI. DTO OTPaHUYEHHUE PEIlaeTCs B MPeANOYTUTENILHOM
BapuaHTe ocyuiecTsieHus ¢ Pur. 4, onucanHoM Huxke. C yueToM 3TOH XapakTepUCTUUHON
KPUBOH peaKLH WIH XapaKTEPUCTUKHA METAJUIOOKCHIHOTO naTtynka S1, oOHapyskeHue apo-
MaTHU3HUPYIOLIEro coequHeHns1 X OyIeT OCYIIEeCTBICHO MMOCPEACTBOM OIHOTO U3 WIIA COYeTa-

HUs: (1) CpaBHEHHUS TOKA AAaTYMKA C 33JaHHBIM NTOPOrOBBIM 3HAUEHUEM, YTOOBI ITepecedeHne
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5TOTrO MOPOTa BHI3BIBAJIO OTBETHBIN CUTHAJ, MJIH (11) MPOBEPKU CKOPOCTH U3MEHEHUS TOKA C
YUETOM OIPENENEHHBIX YK€ 3aperICTPUPOBAHHBIX 3HAUEHUH U CPABHEHHSI C TIOPOTOBBIM
3HaueHueM. Btopas anprepHaTHBA NPEANOYTUTEIbHA AJIsi CKOPOCTHOT'O IIPUMEHEHUS C 10~

MIOJTHUTEJIbHOM 00paboTKOM, YTOOBI y4eCTh BpeMsi BOCCTAHOBJICHHUS TaTYHKA.

Tenepsb co ccpuikoil Ha Pur. 4 yepTekel, Ie CXeMaTUYeCKy Mokas3aHa cucrema 1 s
OLIEHKU KYPUTEJbHBIX U3JIENINH, TAKUX KaK CUTaPEThI, COTJIACHO 0OJIee CIIOKHOMY BapUAHTY
OCyIIEeCTBIIEHHs M300peTeHusi. JJaHHbBII BApHAHT OCYLIECTBICHHS PelIaeT BOIPOC OrpaHuye-
HUsI BDEMEHU BOCCTAHOBJICHHUS, KOTOPOE HEOOXOIUMO KaXKIOMY JTaTUHKY B OJIOKE JaTYHKOB
S, korna OJIOK JaTYMKOB S BKITFOUYAET HECKOJBKO naTtyrkoB S1, S2, S3, pacnosyio:keHHbIX ma-
paJiJIeNIbHO U COEIMHEHHBIX AJIsl IOOYEePEAHOro CoeMHEeHUs! ¢ BbIXx0AoM O 30HBI KOHTPOJIS 2
MOCPEACTBOM COOTBETCTBYIOLUX KJIANAHOB, TAKMX KaK 3JIEKTPOMArHUTHbIE KianaHbl SV1,
SV2, SV3. Takum obpa3om, onun u3 natuukos S1, S2, S3 Oyner paboraTs B 1000 MOMEHT
BpEeMEHH (Hampumep, MepBbIi 1aT4uk S1), TOrna Kak OCTaJIbHbIE JaTYUKH (HAIIPUMEp, BTO-
poii u Tpetuit natuuku S2, S3) HaXOAATCA B peXXUMe OKUIaHus. B ToM ciydae, ecim nepBblit
natauk S1 oOHapy»XUT apoMaTH3upyroLee coequHenne X B npoode rasa G, koHTpomep (He
NIOKa3aH), KOTOPBIN BKJIFOUAET yCTPOUCTBO 00paOOTKM CUTHANA (HE MOKa3aHo) OT OJIoKa JaT-
quKOB S, ynpasisieT padoroit knananoB SV1, SV2, SV3, uroObl n3oampoBaTh nepselil 1aT-
gk S1 (HampuMmep, MOCPEACTBOM 3aKPbIBAHUS MEPBOT0 JIEKTPOMArHUTHOrO KiamnaHa SV1),
IIOKa 5TOT JIaTYUK BBIMOJIHIET NPOLIEAYPY BOCCTAHOBIICHHUS, U HATIPABUTH CIEAYIOIIYIO MPOOyY
rasa G Ha OJIMH U3 JPYTUX JaTUYUKOB, HAXOAALIUXCS B pEXKUME OXKUAHMs, HAIpUMep, Ha
BTOPOH aTuuK S2, MOCPEICTBOM OTKPBIBAHHS BTOPOTrO AJIEKTPOMArHUTHOTO kiiarnaHa SV2.
Tperuii naryuk S3 Takum 00pa3OM OCTAETCS B pEXKUME OXKHUIAHUS (T.€., IPU 3aKPBITOM Tpe-
TheM Kianane SV3), moka BTOpoi naT4uk S2 UCMOIb3yeTCsl, U ePBbIi AaTYHK S1 BBITOIHS-

€T MPOoLelypy BOCCTAHOBIIEHUSI.

B nanHOM BapuaHTe OCYILIECTBJIEHUsI BOCCTAHOBJIEHHE Kakaoro natunka S1, S2, S3
MOJKET OBITh YCKOPEHO MOCPEACTBOM NMPUMEHEHUS] BOCCTAHOBUTEIBHOTO YCTPOHCTBA 9, KO-
TOpOE MpeAHa3HAueHO JJIsl HanpasieHus yucToro rasa CG, Takoro Kak C:kaTbIi BO3AyX
W/WIH KUCIIOPO, HE COAEPIKAIIEero apOMaTU3HPYIOLIEro COSAUHEHNsT X, OT HCTOYHUKA J0-
MOJHUTENBHOTO ra3a 10 Ha COOTBETCTBYIOIIMI BOCCTAHABIMBAKOLIUICS naTurK. MCTOUHMK
10 gyucroro raza CG BKJIHOYaeT OTAENbHbIN HCTOYHUK CKAaTOTO BO3AYXa U HCTOUYHUK KHUCIIO-

pOIa, KaKIbII U3 KOTOPBIX YIPABJISIETCS WIH PETYJIUPYETCA MOCPEACTBOM COOTBETCTBYIOLIE-

14



ro perynupyromero kianada CV2, CV3. Hucrsiii ra3z CG, T.€., BO3MyX W/IIN KHCIOPOJ, MO-
naercs B jatuuk S1, S2, S3 o nytu mnu xkanany 11, koTopelii 00XOANUT 30HY KOHTPOJIS 2 U
MO3BOJIAET CMEIINBATh 3TH ra3bl IOCPEICTBOM CMECUTEIBHOIO Kianana MV2. Perynupyro-
mwuii knanad CV4 B BOCCTAHOBUTENBHOM MyTH UM KaHase 11 MokeT peryaupoBaTh JaBiie-
HHUE CMECH YHMCTOrO rasa, oAaBaeMoi B COOTBETCTBYIOLIUI NaT4uK. BoccTaHOBUTENBHOE
yCTpOHCTBO 9 Taxke BKItouaeT Harpesarenb HE1 s npensapuTeabHOro noforpesa YucTo-
ro raza CG npu ero nogave B BOCCTAHABIMBAIOIIUNCS TaTYUK. B 3TOH CBSA3M, MOBBILIEHHAS
Temneparypa 4uctoro raza CG MOKeT yBEJIMYUTb CKOPOCTh PA3JIOKEHUs aiCOPOUPOBAHHBIX
JIETY4HX BELIECTB, OCAKAEHHBIX Ha PeLIeTKe METAIJIOOKCUIHOIO JaTUHKa, YTO, B CBOIO OYe-
penb, MOXKET YCKOPUTb BOCCTAHOBJIEHUE COOTBETCTBYIOMIero narunka S1, S2, S3. Kpome To-
ro, KHCIOpOoA, A00aBIeHHBIH B MOTOK YnucTOro raza CG A BOCCTAHOBJICHUS, TOANCPKUBAET
peaKLUI0 OKUCIIEHHUS, YTO 10 CYLIECTBY SBJSETCS [IepBOOUYEPEHON 3a1aueil KUCIopoaa.
KaxxnbiM U3 Tpex 31eKTpoMarHuTHBIX kjiaananoB SV7, SV8, SV ynpasnsier korTposuiep (He
NIOKa3aH), KOTOPBIN HAINPABIISET MMOTOK BoccTaHOBUTENBHOTO ra3a CG mo nytu 11 ot Harpe-

Batesist HE1 B KOHKpeTHBINM BOCCTAHABIUBAIOLIUICS TaTYHK (TOJBKO).

B 510 Bpems cnenyromas curapera C yke nojaHa WM pa3MelleHa AJs IPOBEPKHU B
30HE KOHTPOJIS 2, U BBINIOJIHEHA cienyomas ouenka. Hanpumep, curapera C, kotopas npu
MIPOBEPKE Jajla MOJIOKUTENIbHBIN PE3yJIbTaT Ha pa3pyLIUBIIYIOCs Karcyay 30 uiu rpanyiy P
nocpencTBoM aaryuka S1, ynanena us nepskareneit H B 30He KOHTpois 2 U yajeHa B HaKO-
nuTesb Opaka, 4yToObl MPEAOTBPATUTH €€ TPAHCIIOPTUPOBKY B YIIAKOBOYHOE O0OPYAOBaHUE, U
3areM cienyromas curapera C monaercs 11l IPOBEPKHU B 30HY KOHTPOJIA 2, T7ie ee YIAepKu-
BAaeT ynepkuBarouil Mmexanu3Mm H, koraa cienyromas npoba raza G (c:xaToro Bo3ayxa)
HaIpaBJIseTCs OT UCTOYHMKA 4 yepes 3Ty curapeTy C B 30HE KOHTPOJIA 2, a TAK)Ke HarpasJisi-
€TCsl BO BTOPOH maTyuk S2 B OJIOKE AaTYMKOB S JJIs aHAJH34, TTOKa MEPBbIH JaTYHUK BOCCTA-

HaBJIMBACTCs.

CHoBa cchUTasiCh HA MyTh MPOOBI ra3za G w3 30HbI KOHTPOJIS 2 B OJIOK TATYHKOB S,
CJIEYeT CKa3aTh, YTO UCTOYHHUK 10 MOy JOMOJHUTENBHOTO Ta3a TaK)Ke MO3BOJISIET BBO-
IOUTh YACTHIN Ta3 G, BKIIFOYAIOMINI CIKAThIM BO3MYX W/WIH KHUCJIOpO, B Ipody raza G mocne
30HBI KOHTPOJIS 2 ¥ nepen OJIOKOM JaTYUKOB S MOCPENCTBOM CMECUTENBHOTO Kianmana MV1
(B couerannu ¢ knanasamMu CV2, CV3 u MV2). 310 no3BOJsieT yMEHBIIUTD KOHLIEHTPALIHIO

apOMaTU3MPYIOIIEro coenruHeHus: X B mpobe raza G nepen aHaIN30M B OJIOKE JATYHKOB, I10-
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CKOJIbKY KOHLIEHTPALMs JIETY4YEro BeLIeCTBa B IIOTOKE MPOOBI ra3a BIMUAET Ha CKOPOCTh OOHA-
PY’KEHUS, aMIJIUTYly OTBETHOTO CUTHAJA U MPO(UIIb MOCIEAYIOIero BOCCTAHOBJIEHUs AaT-
yukoB S1, S2, S3. [Tostomy nyTrem pazbaBieHns: IpoObI ra3a, 4ToObl CHU3UTh KOHLIEHTPA-
LU0, MOKHO YBEJIMYUTh CKOPOCTb BOCCTAHOBJIEHUS AaT4unKa. Kpome Toro, BTopoe Harpesa-
TenbHOE ycTporicTBo HE2 BiJFOUEHO B myTh MpoObI raza G Meskay 30HO# KOHTpouist 2 u OJ10-
KOM JIATYUKOB S, MOCKOJIbKY MOAJEPKAHUE CTA0MIIbHOM TEMIIEPATYPhl IPU U3MEPEHUH BaK-
HO U151 U30UPATEIHHOCTH U TOUHOCTH METaJUIOOKCUIHBIX 1aT4MKOB. [lyTem mogorpesa mpo-
Obl raza G 10 3aaHHON TeMIIepaTyphbl nepes OJOKOM JaTYUKOB S, BHYTPEHHEMY HarpeBa-
TEJIBHOMY 3JIEMEHTY B KaXKIIOM U3 METAJUIOOKCHIHBIX natdyukoB S1, S2, S3 nerdye obecne-

9uTh Tpebyemyro pabodyro TeMIeparypy.

XOTs B HACTOALIEM JOKYMEHTE MPOMJUTIOCTPHPOBAHBI U ONTUCAHBI KOHKPETHBIE BAPH-
aHTBI OCYIIECTBJICHUS N300PETEHNs, CPEIHNE CIIEIMAINCTBI B TaHHON O0JIACTH TEXHUKU
MOWMYT, YTO MOXET CYIIECTBOBATH LIEJIbII Psi/l aIbTEPHATUBHBIX W/UJIM SKBUBAJICHTHBIX pea-
mm3anui. CrnenyeTr MmoHUMAaTh, YTO MPUMeEP BapUaHTa OCYIIECTBIICHHUS UIIH TPUMEPhl BApHUAH-
TOB OCYLIECTBJICHHUS SBJIAIOTCS TOJIBKO MPUMEPAMH M He MPeIHA3HAUYEHbI 11T KaKOro-JIu00
orpaHuueHust oobema, MPUMEHUMOCTH WK KoHpurypauuu. [IpuBeneHHbIe BbIlIE PACKPBITHE
U TIOipOOHOE ONHCAaHNE CKOpee MOCIyKaT AJIs CIELUANINCTOB B JaHHON OOJIACTH TEXHUKHU B
Ka4yecTBe YIAOOHOI TOPOIKHOW KapThl ISl peaji3aluy M0 MEHbIIEeH Mepe OJHOrO puMepa
BapUAHTA OCYIIECTBJICHUS, U IIPH 3TOM [TOHUMAETCS, UYTO B pabOTy U PacroOKEeHUE HJIeMEH-
TOB, OMHMCAHHBIX B JIFOOOM MPUMEPE BAPUAHTA OCYIIECTBIICHUS, MOTYT OBbITh BHECEHBI PA3HbIE
U3MEeHeHUs1, HO 0e3 HapyeHust o0beMa N300peTeHus], ONPEAEICHHOTO MyHKTAMH TpUJiarae-
MO (pOpMYJIbI H300PETEHHS U UX MPABOBBIMH YKBUBAJICHTaMH. I 0BOps B 0011eM, HacTOSIIIAs
3asiBKa MpeIHa3HA4YeHa JIJIsl OXBaTa JIFOOBIX aAanTalii Wi Bapualfil B KOHKPETHBIX BapUaH-

Tax OCYHECTBIICHN, OMTUCAHHBIX B HACTOALEM JOKYMCHTC.

B Hacrosmem nokymeHTe TepMHUHBI "BKJIIOYATh", "BKIIOUaromuii”, "cogepkats”, "co-
nepxamuit”, "uMeTs", "uMerommii” 1 ro0ble X BapHALUH MTPeJHA3HAUYEHBI 1JIs1 TOHMMAHHUS
BO BKJIFOUHUTEJIBHOM (T.€., HSUCKIIFOUUTEIbHOM) CMBICIIE, TAK YTO OMHCAHHBIE IIPOLIECC, CITO-
€00, yCTPOHCTBO MJIM CUCTEMA HE OTPaHMYEHB! YKa3aHHBIMH PU3HAKAMU, VI JETAISIMH,

WUJIN 3JIEMEHTAMH, UJIK 3TAallaMH, a MOTYT BKJIFOUATH APYTUE€ SJICMCHTDI, IIPU3HAKH, ACTAJINU
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WJTH 3Tarlbl, KOTOPBIE SIBHO HE YKa3aHbI MJIM KOTOPbIE MPUCYLIN TAKOMY CIIOCO0Y, U3IEITHIO
unu ycrponctsy. Kpome TOro, TepMHHbI B €AUHCTBEHHOM YHUCJIE, UCIIOJIB30BAHHBIE B HACTO-
SALIeM TOKYMEHTE, PeAHa3HAueHbI [Is TOHMMAaHHS KaK O3HAYArOINNe OUH WK OOJbIIe, ec-
JIM TOJIbKO KOHKPETHO He yKa3zaHo nHoe. bonee Toro, Tepmuns! "nepseiit”, "Bropoit”, "Tpe-
TUI" ¥ T.J. UCTIONIB30BAHBI IIPOCTO KaK 0O03HAYEHNS U HE NIPEHA3HAYESHbI JJIS1 BBEICHUS
YUCJICHHBIX OFpaHI/IlIeHI/Iﬁ HJIN CO3AaHUA HEKOTOPOro nmopsAaaka BaXXHOCTU COOTBETCTBYROIINX

OOBEKTOB.
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CVl1
Ccv2
CV3
Cv4

SV1
Sv2
SV3
Sv4
SVs
SVe6
SV7
SV8
SV9
MV1
MV2
HE1
HE2

ITepedeHb CCHUTOYHBIX OOO3HAYCHHIA

Cucrema

30Ha KOHTPOJIS

VY IUIOTHUTEIBHBIA HIEMEHT
Hcrounuk nogauu raza

Hcrounuk BcacsiBaHuA

DIEMEHT, KOHAULHOHUPYIOLIHIA TTOTOK
Kamepa nmn kopryc gatuanka
Merammyaeckas pereTka Wi ceTdaTas KOHCTPYKLIS
BoccranoBurensHOE yCTPOHCTBO
HcTouHNK TOTIOTHUTETBHOTO ra3a
BoccranosurenbHbIl Iy Th
TabauHbI# [WITPAHT

OMIBTPYIOIIHNH IEMEHT

Kancyna wnm rpanyna

Curapera

[Ipoba raza

Y nep KuBarOIui MCXaHU3M

IlepBoIit yaep KUBAIOIIHI 3JICMEHT
Bropoii yaepxuBaromuii 316 MCHT
Perymupyromuii kanax
Perymupyromuii kanaxn
Perymupyromuii knamnax
Perymupyromuii xanaxn

Bxop raza

Brixon raza

briox naTunkos

IlepBrIii gaTumk

Bropoii gaTamx

Tperunit naTanx

IlepBrIii 3E€KTPOMATHUTHBIN KJIalaH
Bropoii anekTpoMarHUTHEIA KianaH
Tperunit 31eKTPOMArHATHBIN KJIaaH
UYeTBepThIi SIEKTPOMArHUTHBIHN Ki1anaH
TTATEIH 2IEKTPOMArHUTHBIHM KIIaniaH
IlecToit 31eKTPOMAarHUTHBIN KiIaniaH
CeapMOM 3IEKTPOMArHUTHBIH KIIarnaH
Bocemoii anekTpoOMarHUTHEIN KiIanaH
JleBaTBIi 37€KTPOMArHUTHBIHN KiIanaH
CMeCUTETbHBIN KIanaH
CMeCHUTETbHBIN KIanaH
HarpesatenpHOE yCTPOICTBO
HarpesatenpHOE yCTPOICTBO
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dopmyJia u3odpeTeHust

1. Crnioco6 onenku nponykra (C), B 4aCTHOCTH KYPHUTEIBHOTO M3IEIHS WU €T0
(UIBTPYIOLIEro 3JIEeMEHTA C LEJIbI0 ONPeIeIeHHUsI KauecTBa W/MIIH LEeJOCTHOCTH MPOAYKTA,

IPUYEM CIOCO0 BKITFOUAET CIIEAYIOIIHE STAIbL:
nponyckanue mpooOsl raza (G) yepes nponykT (C) WK BOKPYT HETO;

HanpasjieHue nmpoObl rasa (G) B 6710k AaTYUKOB (S), pacmoNoKEHHbBIN 33 TPOAYKTOM,

(C) nnsa oOHapysKeHHs 1O MEHbIIEH Mepe OHOTO apPOMATH3UPYIOIIETo coenuHeHus (X);
7

aHanm3 poOkl raza (G) ¢ momorbio 010Kka 1aTYHKOB (S), 9TOOBI OOHAPYKUTH 11O

MEHBIIIeH Mepe OTHO apomaTu3upyoiiee coennnenne (X) B nmpode rasa (G).

2. Crioco0 o 1. 1, oTIUYaromuiics TeM, 4TO 3Tan aHaau3a npoosl raza (G) ¢ mo-
MOLIBIO OJI0Ka AaTYUKOB (S) BKIFOYAET CO3[JaHNe OTBETHOTO CUrHajia U3 OJI0Ka 1aTYUKOB (S)
U CPABHCHUE 3TOI'O OTBETHOT'O CUTr'HAJIa C KOHTPOJbHBIM CUT'HAJIOM IJIsA O6Hapy>KeHI/Iﬂ HaJIu-

YHs 110 MEHbIEH Mepe OHOro apoMaTu3upyrouiero komnoneHTa (X) B npode rasa (G).

3. Crioco0 o 1. 1 uiy 2, OTIUYAOLIMIACS TeM, YTO STal MPONMYCKaHUs MPOOBI ra-

3a (G) uepe3 npoaykT (C) BKIHOYAET:

ynepskanue npoaykta (C) B KOHTpOJIBHOM 30He (2) Mexxay BxoaoM (I) rasa u BbIxo-

nom (O) rasa
u

co3zaHue noToka npooel rasa (G) uepes 30Hy kKoHTpoJs (2) ot Bxoxaa (I) raza 1o BeI-

xona (O) raza.

4. Cnoco0 1o 1. 3, OTITUYAOIIUNCS TeM, YTO 3TAIl CO3AaHMsI TIOTOKA MPOObI rasa

(G) yepes 30HY KOHTPOJIs (2) BKIIFOYALT:
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BBE/ICHHUE ras3a rnoj aasneHueM Ha Bxozne (I) rasa B 3oHe koHTpOIA (2);
u/unm

coenuHenue Bbixoza (O) rasa B 30He KOHTPOJIA (2) C HCTOUHUKOM ITOHMKEHHOT'O J1aB-

JICHWsI WU BaKyyMa.

5. Criocob mo modoMy U3 MPEAIECTBYIOMUX MYHKTOB, OTJIMYAOIIUNACS TEM, YTO 3TaIl
nponyckanus npoosl rasa (G) gepes npoaykt (C) BKIIIOYAET MPOMyCKaHHE MOTOKA MPOOBI
raza (G) uepes npoaykrt (C) ¢ pacxogom npudausurensHo ot 0,1 n/mun 1o 20 n/MuH, npea-

MOYTHTENBHO MPUOJIM3UTENBHO OT S JI/MuH 110 15 j1/MuH.

6. Crioco0 no 1r000My 13 MPEAMECTBYIOMUX MYyHKTOB, TAKKE BKIFOYAIOIINN 3TaIT:

pazbasiienust mpoOwI raza (G) 3a nmpoaykrom (C) mepen 3TaroM aHaiu3a mpoObl rasa

(G) ¢ nomombro OJ10Ka MATIUKOB (S);
W/

nonorpesa mpoodsl rasa (G) 3a npoxaykroMm (C) mepexn sTarnom aHaiu3za npodsl rasa (G)

C MOMOIIBIO OJ10Ka 1aTYHKOB (S).

7. Crniocob mo 000My M3 MPENLIeCTBYIOIUX MyHKTOB, TAK)KE BKIIFOUAKO LI
sTan BocctaHoBNeHus natymnka (S1, S2, S3) B 6moke narunkos (S) nmocne oOHapyKEeHUs MO
MEHBIIIEeH Mepe OHOIrO apoMaTu3upyromero coequHenus (X) B mpode rasza (G) u oTaudaro-
HIMICS TE€M, YTO Tl BoccTaHOBNeHUs Aatuuka (S1, S2, S3) npeanoyTurebHO BKIIOYAET

nonady yrcroro raza (CQG) B 3TOT HaTYHK.

8. Crniocob o moboMy U3 MPenmecTBYOMUX MYHKTOB, OTIHYAIOIIUHCS TeM, YTO
650k maTunkoB (S) BKIIOUAET 1o MeHbInel Mepe onuH natyuk (S1, S2, S3), BeiOupaemslii u3
IPYIIIBL, BKIIOYAOIIEH METAJUIOOKCUIHBIE ATYUKU, TEPMOKOHIYKTOMETPHUIECKUE TATUUKH

U IJIaME€HHO-UOHHU3alIUOHHBIC JaTUYHMKH.
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9. Crioco6 mo m060My U3 MPEnIeCTBYIOMNX MyHKTOB, OTJIMYAIOIUICS TEM, YTO
Os10k natuukoB (S) BKIIFOUaeT HeCKOJbKO natdukoB (S1, S2, S3), u Tem, 4yro sTam HanpasJie-
Hust poObI rasa (G) B 0710k gaTynkoB (S) BKIIOUAET NMepekroveHne myTu notoka raza (G) ¢
oxnHoro aatumka (S1, S2, S3) na apyroii gatumk (S1, S2, S3) nocie oOHapyKeHHs apOMaTH-

supytrouiero coenuHenus (X) B mpode rasza (G).

10.  Cucrema (1) anst ouenku npoaykra (C), B HaCTHOCTH KYPUTEJIbHOTO W3NS
1y (pUIIBTPYIOLIETO 3JIEMEHTA KyPUTEIBHOTO H3/ENHS, C LEIbI0 OTpeeNIeHNs] KauecTBa

W/WJTH TIEJIOCTHOCTH MPOAYKTA, BKIIOYAFOIIAS:

yaepxusatomee cpenctso (H) nist ynepxanus nponyxkra (C) B KOHTPOJIBHOH 30HE

(2), nmeromeii Bxox (1) raza u Bexon (O) rasa;

CPEeACTBO 1T CO3MIaHMsI MOTOKa IpoOsI ra3a (G) yepes 30Hy koHTpous (2) ot Bxoxa (1)

no Bexoxa (O)
u

650K 1aTYuKOB (S), PacIONOKEHHBIN MOCHE 30HbI KOHTPOJIA (2), B KOTOPBIH pody

raza (GG) HampaBJSIFOT AJ1s1 OOHAPYKEHUs apoMaTU3upyroero coenunenus (X) B mpode rasa

(G).

11. Cucrema (1) o m. 10, oTnu4aromasicst TeM, 4To OJI0K JaTYHKOB (S) BKIIOYAET MO
MeHbIneit Mepe onuH natuuk (S1, S2, S3) u ycrpoiicTBo 00paboTKM CHrHasia, npeqHa3HaueH-
HOE JIJIsl CO3JJaHUsI OTBETHOTO curHana natauka (S1, S2, S3) u anst cpaBHEHHsT STOrO OTBET-
HOT'O CHTHAJIA C KOHTPOJIbHBIM CHTHAJIOM JJIs1 OOHAPY KEHUST HATUYHSI apOMATH3UPYOLIETO

coennHeHus B pode rasza (G) Ha Berxoze (O) 30HbI KOHTpOIS (6).

12. Cucrema (1) mo n. 10 mu 11, ornuuaromascs TeM, 9To OJIOK 1aT4ukKoB (S)
BKJIFOYAET 110 MeHbLIeH Mepe oanH aat4uk (S1, S2, S3), BeiOnpaemblil U3 rpyMIibl, BKIKOYA-
IOLIeH METAJUIOOKCUIHBIE aTYNKH, TAKHE KaK JATYMKH HA OCHOBE OKCHJIA OJIOBA, TEPMOKOH-

AYKTOMETPUUICCKUE NATUYUKHU U IJIAMCHHO-MOHHU3aIUOHHBIC NATUUKHA.
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13.  Cucrema (1) no moOomy u3 nyHkToB 10 - 12, oTnuyaromasics TeM, 4TO CPeCTBO
IUTsE co3aaHust moToka mpoOsI rasa (G) yepes 30Hy KOHTPOJIA (2) BKIIFOYAET ra3 mpoObl Moz
naBieHneM, BBoauMbIi Ha Bxoze (I) raza B 30He KOHTPOJIs (2) W/NIN HCTOUYHUK MTOHMKEHHO-

'O IaBJICHUS MJIH BCAChIBaHMs, IpUMeHsieMoro Ha Beixoze (O) rasa B 30He KOHTpoJs (2).

14. Cucrema (1) no modomy u3 nyHKTOB 10 - 13, OTIHYAOLIASICA TEM, YTO YACPIKHU-
Baromnee cpeactso (H) nns ynep:kanus npoaykra (C) BKIIOYAET MEPBbIH yaePKUBAKO LM
snemeHT (H1) Ha Bxoze (I) 30HBI KOHTpOIIs (2) 1 BTOpPOH yaep:xkuBatomuii snement (H2) va
BbIxozie (O) 30HBI KOHTPOJIS (2), MpUYeM MEePBbIN U BTOPOH ynepkuBaromue 3emenTsl (H1,
H2) npeanodtuTenbHO BKIIFOYAIOT OUH MITH HECKOJIBKO YIUIOTHUTENbHBIX 3JIEMEHTOB (4) 1is

KOHTAKTa ¥ yIUIOTHeHHsI BOKPYT mipoaykTa (C).

15. Cucrema (1) mo modomy u3 nmyHkToB 10 — 14, Takke BKIIFOYAOIIAs:

cpencTBo s pa3dasieHus mpoOsl raza (G) mocie 30Hb1 KOHTPOIIS (2) U epen 0Jio-

KOM JIaTYHKOB (S)
u/unu

1o MeHbIuei mepe onuH Harpesatens (HE) ms nogorpesa npoGel raza (G) mocne 30-

HbI KOHTPOJIsI (2) 1 mepen OJI0KOM naTuukoB (S).

16. Cucrema (1) no mobomy u3 myHkToB 10 - 15, Takke BKIIFOYANOIIAS CPEACTBO IJIS
BOCCTaHOBJIEHUs Kaxaoro aatyuka (S1, S2, S3) B 6noke natunkos (S), mpudeM BOCCTAHOBHU-
TEJIbHOE CPEJICTBO MPEATIOUTHTENBHO BKIIFOUAET CPEICTBO ISl MOAAaYH BO3yXa, KUCIOPOAa

w/vm a3ota B Kaxabii natauk (S1, S2, S3).
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