201892268 Al

(19)

(12)

(43)

(22)

naTeHTHoOe
Be4OMCTBO

EBpa3unckoe

@1 201892268 3 Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ara ny6nukaumm 3aseku

2019.05.31

[ata noga4un 3asiBku

2016.06.28

(51) Int. Cl. C22B 3/02 (2006.01)
C22B 3/24 (2006.01)

C22B 3/00 (2006.01)

(54) CIIOCOb MU YCTPOMCTBO JIJIs1 U3BJIEYEHUS JPATOLIEHHOIO METAJLIIA

(86)
(87)
(71)

(72)

(74)

PCT/FI12016/050475
WO 2018/002411 2018.01.04
3aaBuTenb:

OYTOTEK (®HUHJIDH]I) OH (FI)

M3obpertatens:
JlatBa-Kokko Mapko, Koypynen SIpu
(FI)

MpeacraBuTens:

Moaukapnos A.B., CokoJsioBa M.B.,
yrunues A.HU., Yepkac [1.A., UrnarbeB
A.B. (RU)

(57) MNzo6perenne OTHOCHUTCS K CITOCO0Y W YCTpPOi-
CTBY JAJISl H3BJICUCHUS IparorieHHoro Metamia. Crocob
BKJIFOYAET pacueT NEPBOM dIEKTPUUECKON XapaKTepu-
CTHKH ITaMa (4) HHUKe 0 TTOTOKY OT YIEP>KUBAIOIIETO
sKkpaHa (9) B mepBOM HarpasieHHH A 1moToka oo (i)
MCXO[Is U3 IEPBO PA3HOCTH MEK/TYy TIEPBBIM I0/[aBae-
MBIM TOKOM H IIEPBBIM ITPUHIMAEMbIM HAMPSKEHUEM,
6o (ii) ncxoms M3 MEepBOi Pa3HOCTH MEXKTY MEPBEIM
MI0/1aBAEMBIM HAIPSHKEHUEM H IIEPBBIM IPHHUMAEMBIM
TOKOM; pacdeT BTOPOM 3IEKTPUUECKON XapaKTEPUCTHU-
ki niama (4) BBIIIE IO MTOTOKY OT YIEP>KUBAIOIIETO
skpana (9) m6o (i) mcxos U3 BTOPO pa3HOCTH MEX-
JIy BTOPBIM MOIaBAEMBIM TOKOM U BTOPBIM IIPHHUMAE-
MBIM HampsDKeHueM, 00 (ii) UCXOas U3 BTOPOH pas-
HOCTH ME/y BTOPBIM MOAABACMBIM HANPSDKCHUEM H
BTOPBIM ITPUHAMAEMBIM TOKOM M PacdeT COAEPKAHUS
a7CcOpOMPYIONINX YaCTHII B IIIIaMe (4) BBIIIE 1O TTOTO-
Ky yaepXuBaromiero ’kpaHa (9) ucxoas U3 pasHOCTH
MEXAY MEPBOM U BTOPOI IEKTPUUECKON XapaKTepH-
CTHKOI1.
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PCT/F12016/050475 C22B 3/02; C22B 3/24;, C22B 3/00

Cnoco0 u ycTpoHcTBO /i1 H3BJIEYEHHS APArOLEHHOr0 MeTa/lIa

OO6nacTh TEXHUKH

H3o0perenne oOTHOCHTCS K  Crmoco0y — W3BJEYEHHS JAPArOLEHHOTO MeTaa, Kak
OTPENEeNIEHHO B OrPaHHYUTEIbHON YaCTH HE3aBUCHMOTO I1. 1 (hopmMysibl u300peTeHus.

Hzo0peTeHne OTHOCUTCS K YCTPOWCTBY Uil U3BJICUEHHs APArOLEHHOTO METallla, Kak
OTPENENIEHHO B OTPAHUYUTENIbHON YaCTH HE3aBUCUMOTO 11.23 (hOpMyITbl H300PETEHHS.

H300peTeHne OTHOCHTCS K M3BJICYCHUIO IPAroLeHHOr0 METaJlIa, TAKOTO KaK 30JI0TO WU
cepedpo, MOCPEICTBOM aACOPOUPYIOIUX YaCTHUI] B MYJIbIIE€ HMIIM TIOCPEICTBOM aICOPOUPYIOIIHX
YacTUI] B TMpOLECcCe BbIIeNaunBaHus. [IpuMepaMu TakuX MPOLECCOB SIBIISIOTCSI MPOLIECCHI
«yronp B myibne» (CIP), «yroms B mpouecce BeimenaunBanms»y (CIL), «cmoma B mporecce
BeienaunBanusy (RIL), «cmona B mynbne» (RIP).

B cnocobax CIL/CIP/RIL/RIP omHMM M3 KIIOYEBBIX IOKasaTesell xopomei paboTsl
ABJISTFOTCSI HU3KHE TIIOTEPH PACTBOPHMOIO JAparoueHHoro wMeramia. OOBIYMHO IeNeBBIM
MoKa3aTejieM TIOTeph TMPH  PacTBOpeHHH 30j0Ta sBisiercss menee 0,01 mr/in, Xors B
MIPOMBILIJICHHOCTH CpeiHee 3HaueHue ckopee cocrasisieT ot 0,02 no 0,3 mr/n. [To mepe nageHwus
KadyecTBa 00padaThIBa€MOMN 30JI0TOHOCHOM PYJIbl, IOTEPU MPH PACTBOPEHHUU 30JI0TA BO3PACTAIOT
B IIPOLIEHTAX M3BJICUEHMUS.

CHmxeHue 10 MHUHHUMyMa IOT€pPb B PACTBOPE PACTBOPHUMOIO JPAroLEHHOrO MeTalja
TpeOyeT ONTUMH3aLUN KOHTPOJISI aacopOupyroimux yactul. KoHTponb ancopOupyrommx 4acTHil
BKJIFOYAET JBE KJIFOUEBBbIC COCTABJISIOINE. Ka4eCTBO aACOPOMPYIOIUX HacTHL (B YaCTHOCTH,
KWHETUYeCKasi aKTHBHOCTb TOCJIE PEereHepalny) U WHBEHTAPHBI KOHTPOJb ancopOUpPYIOIIHX
yacTul (Ka4ecTBO afCOpPOMPYIOIIMX  YAaCcTHL, [JBWXKEHHE aICOpOMPYIOLIMX  YacTHI U
pacripeneneHe ancopOUPYOMMX YacTHLl B KOHTYpe). KoHTposnb ancopOupyrommx 4acTuil B
KOHTYpe 4YacTo XYK€, YeM B HjAeaje, Uu3-32 HEYacTOro H3MEPEeHHs] KOHIEHTPALUH
anCOpOUpPYIONIMX  YaCTUIl B aACOPOLIMOHHON KOJIOHHE M PYYHOTO KOHTPOJIS IBUKCHHSI

aICOPOUPYIOLINX YACTHII MEXKY aICOPOIMOHHBIMU KOJIOHHAMH.

Llenbto HacTOSLIErO M300PETEHHsI SIBJAETCS oOecredeHne crocoda M yCTpoHcTBa AJIS
U3BJICYEHHsI APArOLIEHHOTO METajljIa, KOTOPBIE MO3BOJSIOT O0ECIeUUTh YIIyUIleHHbIH KOHTPOIb

aaCcoOpOUPYIOLINX YaCTHII.



Kpatkoe onmcanmne n3odpereHus

Crnoco6 u3BjedYeHUs! AParoLeHHOrO MeTajlla Mo U300PeTeHUI0 OTIMYAETCs MPU3HAKAMHU,
YKa3aHHBIMH B OTJIMYUTENIbHON YacTH HE3aBUCUMOTO I1.1 (hopMyIibl u300peTeHus.

[TpeamouTuTeNnbHBIE BOIUIOMEHUS CIIOCO0a ONpeeeHbl B 3aBUCUMBIX MI1.2-22 (GOpMyJIbI
U300peTeHwsl.

YCTpoHCTBO ISt M3BJIEUEHUS JPArOLEHHOIO MeTajula Mo U300PETeHUI0 COOTBETCTBEHHO
OTJIMYAETCS] MPU3HAKAMH, YKa3aHHBIMU B OTJIMYUTENIbHON YacTU HE3aBUCUMOTO M.23 GopMyJibl
N300 peTeHHsI.

IIpennmouturensHble BOIUIOLIEHUs] YCTPOWMCTBA OIpPENENCHbl B 3aBUCUMBIX MI.24-42

(bopMyJIbI H300pETEeHUSI.

Kpatkoe onucanue ueprexen

Hanee nzo0pereHne onrcano 0oee moapoOHO CO CChUIKAMHE HA YEPTEIKHU, TTIe

Ha Pur.] nokasaHo OJHO M3 BO3MOJXKHBIX PACIOJIOXKEHUH NEPBOr0 30HAAa U BTOPOrO
30H/1a B a/ICOPOLINOHHON KOJIOHHE;

Ha Pur.2 nokasaHO APYroe BO3MOXKHOE PaCcIOJIOKEHUE MEPBOro 30HAa U BTOPOro 30HAa
B aJICOPOLIMOHHON KOJIOHHE;

Ha Dur.3 mpencTaBiIeHO pacrpenesneHne ancopOUPYIOMMX YaCTHLl B aICOPOLHOHHOM
KOJIOHHE;

Ha Pur4 mnpencraBieHa TEXHOJOTMYECKas CXeMa IEPBOTO BOIUIOLIEHMS crocoda u
YCTPOWCTBA,

Ha Qur.5 mpencTaBieHa TEXHOJIOTHYECKAs CXeMa BTOPOrO BOIUIOIICHHUS crocoda u
YCTPONCTBA,

Ha ®ur.6 mpexncraBieHa TEXHOJOrMYeCKas CXeMa TPEThero BOIUIOIIEHHUsS crocoda u
YCTPONCTBA,

Ha ®ur.7 mpencraBieHa TEXHOJIOTWYECKass CXeMa YETBEPTOTO BOIUIOIIEHHs crocoda U
YCTPOICTBA,

Ha @Pur.8 mnpeacTaBiIeHa TEXHOJOTHYECKAs CXE€Ma IMSATOrO BOIUIOIIEHHUsS criocoba |
YCTPOWCTBA, U

Ha Dur.9 NpEaACTABJICHA TEXHOJOTHUYCCKass CX€Ma MMECTOTO BOIUIOLICHUA criocoba

=

YCTPOMCTBA.



ITonpobHoe onucanue n3obpereHus

CHauana Oonee mozxpoOHO oOmucaH Crnocod W3BIEUEHHs] APAroleHHOTO MeTaula |
HEKOTOpbIE BAPUAHTHI ¥ BOILJIOIIEHHSI CIIOCO0a.

Crnoco0b BKIIOHYAaeT pa3MelleHne aacoOpOLMOHHBIX KOJOHH | MOCIEROBATENbHO TakK, YTO
TEKyUyl0 Cpeny MOXKHO TNpPOMyCKaThb uepe3 YKa3aHHble anCcOpPOLMOHHBbIE KOJOHHBI |,
PacnoyIOKEeHHbIE MTOCIEI0BATEIBHO.

Kaxxnast ancopOunoHHast KOJIOHHA | BKIIIOYAET PEAKTOPHOE MPOCTPAHCTBO 2, 3aKPBITOE
yAEpKUBAKOLIEEe MPOCTPAHCTBO 17, Haxopsuieecs MO MEHbLIEH Mepe 4YacTUYHO BHYTPHU
PEAKTOPHOrO TMPOCTPAHCTBA 2, W YAEPKUBAKOUIMNA 53KpaH 9, pacrnojOoKEHHBbIH MeEXay
PEaKTOPHBIM IPOCTPAHCTBOM 2 U 3aKPBITBIM yAEPKUBAIOINM NPOCTPAHCTBOM 17.

Kaxxnast ancopOuuoHHast KOJIOHHA 1 BKIIFOYAET MEpBOE CPEACTBO 3 BIYCKA AJISI MOJAYH
nuiama 4, cogepskalero paroleHHbI MeTall, B PEaKTOPHOE MPOCTPAHCTBO 2.

Kaxnast ancopOLUMOHHAs KOJIOHHA | BKIFOYAaET BTOPOE CPENCTBO S5 BIyCKa JJIsl OAAYU
asicopOMPYIOILINX YaCTHI 6 B PEAKTOPHOE MPOCTPAHCTBO 2.

Kaxxnast ancopOunonHas KOJOHHA 1 BKJIFOUAET NepBOE CPEACTBO 7 BBITyCKa Uil BBIBOJA
nulamMa 4, CcoaepsKallero  AParou€HHBIM  METal, M3  3aKPbITOrO  YIEPKUBAOLLErO
npocrpaHcTsa 17.

Kaxxnas ancopOLroHHast KOJOHHA | BKJIIOYAeT BTOPOE CPEACTBO 8 BBIMYCKA ISl BHIBOAA
ancopOUPYIOIMX YacTUL 6 U3 PEaKTOPHOTO MPOCTPAHCTRA 2.

Crnoco0 BkIIFOYaeT mojady nuiama 4, Comepskallero AParoleHHbI MeTaJll, TaKOW Kak
30JI0TO W/HIH cepedpo, B PEaKTOPHOE MPOCTPAHCTBO 2 KaXKIOM aACOPOIIMOHHON KOJOHHBI 1.

Crnoco® BKIIFOYaeT mopavyy aAcopOMpYOIUX 4YacTUIl 6 B PEaKTOPHOE MPOCTPAHCTBO 2

KaXI0H ancopOLIMOHHONW KOJIOHHBI 1, THe JparoleHHble MeTaUibl aJcoOpOUpPYIOTCS Ha

>
anICcoOpOUPYIOIINX YacTHIAX O.

Cnoco0 BkIOHaeT mnepeMenieHue ImwiamMa 4 depe3 ancopOUMOHHBIE KOJOHHBI 1 €
MOMOIIIBIO T€PBOM MPUBOJHOM CHUCTEMBI B NEPBOM HANpaBleHUH A MOTOKA Tak, YTO HuiaM 4
MIPOXOANUT Yepe3 YAEP>KUBAKILUN 3KpaH 9 B PEaKTOPHOM NPOCTPAHCTBE 2 MO MEHbIIEH Mepe
OTHON ancOpOLMOHHON KOJOHHBI | W3 yKa3aHHBIX aACOPOLMOHHBIX KOJOHH | B 3aKpbITOE
yIepKUBAIOIIee TPOCTPAHCTBO 17 yKa3aHHOW IO MEHbIIEH Mepe OIHOW aacopOLMOHHOMN

KOJIOHHBI 1, puyeM anacopOupyoIIue YacTHIBI 6 HE MOTYT NMPOXOIUTh Yepe3 YAepKUBAIOIINN

3KpaH 9, Toraa kak 1miam 4 NpoXOAUT Yepe3 yAEeP>KUBAIOLINNI SKpaH 9.
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Croco®  BKIIOWaeT  mepeMeleHHe aACOPOMPYIOIINX YacTHUI] 6 C MOMOIIBIO BTOPOIi

NPUBOJIHOW CHCTEMBI Yepe3 afcopOLMOHHBIE KOJOHHBI | BO BTOpPOM HampaBjeHuu B motoka,
KOTOPOE SIBJISIETCS] IPOTUBOIOJIOKHBIM IIEPBOMY HAIIPABJICHUIO,

Crnoco0 BKIIOUaeT pasMeLIeHHe B YKa3aHHOW 10 MEHbIIel Mepe OTHOH afcopOLUOHHOM
KOJIOHHE | M3 yKa3aHHBIX aJCOPOLMOHHBIX KOJIOHH | mepBbIX 3JekTponos 21 mepsoro 3oHaa 10
B JICKTPUYECKOM KOHTAKTE CO LIJAMOM 4 HMKE IO MOTOKY OT YAEPKUBAIOLIErO 3KpaHa 9 B
NIEPBOM HANPABJIECHUU A MOTOKA.

Crioco0® BKJIIOYAET MEPBYIO CTATUIO M3MEpeHUs myTeM Jinbo (1) mojgadu ¢ MOMOLIBIO
NepBBIX 3J1eKTPoAoB 21 nmepsoro 30H1a 10 nepBOro nNofaBaeMoro HamnpsKEHMs B LIIaM 4 HUKE
[0 TMOTOKY OT YAEpKUBAIOLIEro 3KpaHa 9 B MEpPBOM HAIpPaBJIEHUH A MOTOKAa U IpHEMA C
MOMOLIBIO NMEPBBIX 3JIEKTpoAoB 21 nepsoro 30HAa 10 nepBoro NpuHUMaemMoro Toka Ot miama 4
HIDKE TI0 MOTOKY OT YAEP’KHUBAIOLIEro 3KpaHa 9 B MEPBOM HANpaBJieHWH A TOTOKa, nubo (ii)
MOZlauy C MOMOIIBIO MEPBBIX 3JIEKTPoAoB 21 mepsoro 30HAa 10 mepBOro nmogaBaeMoro TOKa B
uiamM 4 Huke Mo MOTOKY OT YAEpKUBAIOLIEro SKkpaHa 9 B MepBOM HAIpaBJIeHUU A MOTOKAa U
npuemMa C MOMOLIBI0 MNEPBbIX 3JEKTpoaoB 21 mepsoro 3onma 10 mepBoro NpUHUMAEMOro
HampsDKeHUs1 OT 1ulaMa 4 HIDKE MO IMOTOKY OT YAEPKUBAKOLIErOo J5KpaHa 9 B NEPBOM
HanpaBJIeHUH A MOTOKA.

Crioco0 BKIIOUAET pa3MelleHne B YKa3aHHOH M0 MEHblIeH Mepe OJHON ancopOLuOHHON
KOJIOHHE | M3 yKa3aHHBIX afCOPOLMOHHBIX KOJIOHH 1 BTOPBIX 3JeKTPoaoB 22 BTOpOro 3oHAa 11
B 3JIEKTPUYECKOM KOHTAKTE CO LUIAMOM 4 BBILIE IO MOTOKY OT yAEP KMBAIOLIErO 5KpaHa 9 B
NIEPBOM HANpaBJIeHUH A MOTOKA.

Crioco0® BKJIIOYAET BTOPYIO CTaAMIO U3MepeHus myteM Jubo (i) mogadu ¢ MOMOIIBIO
BTOPBIX 3JIEKTPOAOB 22 BTOPOro 30HAa 11 BTOpOro nopaBaeMoro HampspKeHHs B IIjIaM 4 BbILIE
IO TMOTOKY OT YAEpXKUBAIOLIEro 3KpaHa 9 B MEpPBOM HAIpaBJIeHUU A TOTOKa U IMpueMa C
MOMOLIBIO BTOPBIX 3JIEKTPOAOB 22 BTOPOro 30HAa 11 BTOpOro mpuHMMaeMoro Toka ot muiama 4
BBILIIE TI0 MOTOKY OT YAEP)KHBAKOLIETrO 3KpaHa 9 B MepBOM HampaBiieHHH A mOTOka, Jubo (ii)
MOZlauu C MOMOINBIO BTOPBIX 3JIEKTPOAOB 22 BTOpOro 30HAa 11 BTOpOro mogaBaeMoro Toka K
niamy 4 BBbILIE MO MOTOKY OT YAEPKUBAIOIIEro sKpaHa 9 B MepBOM HampaslieHUWH A MOTOKa U
npuemMa C NOMOLIBI0 BTOPBIX 3JIEKTPOAOB 22 BTOPOro 30HAa 11 BTOpOro mnpuHMMaemoro
HampspKeHUs OT 1ulaMa 4 BbIE O MOTOKY OT YAEPXKHUBAKOINErO 3KpaHa 9 B NEpBOM
HanpaBJieHUU A MOTOKa.

Crioco0 BrurouaeT (PyHKIMOHANIBHOE COeqUHEHUe ycTpoiicTBa 12 0OpaboTKu [aHHBIX C

nepsbIM 30HA0M 10 1 co BTOpbIM 30HAOM 11.
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Croco0 BKIIFOYAeT pacueT C MOMOINBI0 ycTpoiicTBa 12 00paOOTKM HaHHBIX TEPBOH

3JIEKTPUYECKON XAPAaKTEPUCTUKU LUIaMa 4 HUKE MO MOTOKY OT YAEP>KMBAIOLIEro 3KpaHa 9 B
NIePBOM HAINpaBJIEHUU A MOTOKA, B 3aBUCHMOCTH OT TOTO, YTO MOAAIOT U YTO MPUHHUMAIOT, JIHOO
(1) Ha OCHOBE MEPBOH Pa3HOCTH MEXIY MEPBBIM MOJABAEMBIM TOKOM U MEPBbIM MPHHUMAEMbIM
HampspkeHueM, JuOo (i11) Ha OCHOBE MEPBOH pa3HOCTH MEXKIY TMEPBbIM I10AaBAEMbIM
HanpsDKEHUEM U MePBbIM TPUHIMAEMbIM TOKOM.

Cnoco0 BKJIFOYAeT pacdeT ¢ TOMOIIBKD yCTpoiicTBa 12 0O0paOOTKM HaHHBIX BTOPOH
3JIEKTPUYECKON XAPAaKTEPUCTUKU IjlaMa 4 BhIlIE MO MOTOKY OT YAEpPKUBAIOLIETrO 3KpaHa 9 B
NIEPBOM HANPABJICHUU A MOTOKA, B 3aBUCHIMOCTH OT TOTO, YTO TIOAAIOT U YTO MOJYHaroT, KOO (1)
Ha OCHOBE BTOpPOI Pa3sHOCTU MEXKAY BTOPBIM I10aBa€MbIM TOKOM M BTOPBIM MPHUHHUMAaEMBIM
HampspkeHueM, Jnbo (1) Ha OCHOBE BTOPOM pPAa3HOCTH MEXKAY BTOPBIM MOJaBAEMbIM
HaNpsKEHUEM U BTOPBIM IPUHUMAEMBIM TOKOM.

Crnioco0b BKITFOYAeT pacueT ¢ MOMOIIbI0 YCTpoiicTBa 12 0OpabOTKK MaHHBIX COIEP KAHUS
ancopOMPYIOIIMX YaCTHL B LIaMe 4 BBILIE [0 MOTOKY OT YAEPIKUBAOLIETO SKpaHa 9 B MEPBOM
HanpaBJeHUU A MOTOKA, UCXOAs U3 PA3HOCTH MEXIy NMEPBON JEKTPUUECKON XapaKTepUCTHKOM
1 BTOPOU 3JIEKTPUUECKOU XapaKTEPUCTUKOM.

Bomomenue crniocoba BKIOUAET COenUHEHHE ycTpoicTBa 12 00paboTKM HaHHBIX C
UCTOUHUKOM 13 apcopOupyromux yacTull 6 U peryJMpoBaHue MCTOYHHUKA 13 amcopOupyrommx
qacTHLl 6 C MOMOINBIO YCTpolcTBa 12 00pabOTKM AaHHBIX B COOTBETCTBUHU C PACCUHTAHHBIM
coziepKaHueM ancopOupyroIuX YacTul. [IpenMymecTBo 3TOro COCTOUT B TOM, UTO COAEPIKaAHHUE
ancOPOMPYIOIMX YACTHUL] MOXKHO aBTOMATHYECKH WM BPYUHYIO PEryJHpOBaTh B 3aBHCUMOCTH
OT PACCYUTAHHOTO COJEPKAHUS aJCOPOMPYIOLIMX YaCTHI. B JaHHOM BOIUIOIIEHHH crocoda
UCTOYHUK aICOPOMPYIOLIMX 4YacTHULl O MPEeNNoOYTHTEIbHO, HO He 00s3aTeIbHO, COCOUHEH II0
TeKy4el cpene ¢ mepBod aAcOpOLMOHHON KOJOHHOW 1 M3 yKa3aHHBIX aJICOPOLMOHHBIX KOJIOHH
BO BTOPOM HampasjieHnu B moroka. IIpenmyInecTBo 3TOro COCTOMT B TOM, YTO aICOpOHpYrOLINe
YaCTHUIBI MOXKHO TTO/IABATh BO BCE afCOPOLMOHHBIE KOJOHHBI | M3 YKa3aHHBIX aICOPOLIMOHHBIX
KOJIOHH 1, pacmoJio’KeHHbIE MOCIIENOBATENIbHO, M3 OIHOrO HMCTOYHHKA 13 amcopOupyromux
gactun 6. Takske BO3MOXKHO, YTO HUCTOYHUK 13 anmcopOupyrommx 4acTUI] 6 COENUHEH IO
Tekyueil cpene Oonee yeM ¢ OHON WIIN CO BCEMU aICOPOIIMOHHBIMY KOJIOHHAMHU | U3 YKa3aHHBIX
anCOpOLMOHHBIX KOJIOHH 1.

Bomnomenne crnocoba BKIIOUaeT coenMHEHHE yCTpoicTBa 12 00pabOTKM MaHHBIX CO
BTOPOW MNPUBOAHON CHUCTEMOHM, W PEryJUpOBaHHE BTOPOH NPUBOAHOW CUCTEMBI C IMOMOILBIO
ycrpoiictBa 12 00paOOTKM MHaHHBIX B COOTBETCTBUU C PACCUUTAHHBIM COIEP’KaHUEM

ancopbupyromux vactun. IIpeMMymecrBo 3TOro COCTOMT B TOM, YTO COAEp’KaHUE



6
ancopOupyrmux 4aCTHULl MOXXHO aBTOMAaTHYECKH WJIH BPYYHYIO PEryJIUpPOBaThH B

3aBHCUMOCTH OT PAaCCUUTAHHOTO COAEPKAaHUS aACOPOMPYIOIMUX YaCTULl IOCPEICTBOM
peryJMpoBKH MOTOKAa BO BTOPOM HampaBieHHH B mortoka. B nmanHOM BOmtomenun crocoba
BTOpasi NMPHUBOJHAS CHUCTEMa MPEANOYTHTENBbHO, HO He 00S3aTeNbHO, BKIIOYAET HACOCHOE
CpencTBo 23, pacnojioKeHHOE BO BTOPOM HaIpaBlieHUU B MOTOKa HUKE MO MOTOKY OT KaKIOH
ancopOLMOHHON KOJIOHHBI | W3 yKa3aHHBIX aaCOPOLMOHHBIX KOJIOHH |, pacrmojOKEeHHBIX
NIOCJIEIOBATENLHO, U CIIOCO0 BKIIIOYAET PETyJUPOBaHHME IO MEHBIIEH Mepe OTHOrO HaCOCHOTO
cpeactsa 23 BTOPOW MPHUBOAHOW CHUCTEMBI C TOMOLIBIO yCTpoicTBa 12 00pabOTKM HaHHBIX B
COOTBETCTBHUH C PACCUUTAHHBIM COMEPKAHUEM aICOPOMPYIOIINX YaCTHIL,

Bomiomenne crnocoba BKIOUAET COeNUHEHHE ycTpohcTBa 12 00paboTKM HaHHBIX C
NEepBOU MPUBOAHON CUCTEMON U PEryJIMpOBAaHUE NEPBON MPUBOAHON CUCTEMBI YCTPOHCTBOM 12
00pabOTKH TaHHBIX B COOTBETCTBHU C PACCUHUTAHHBIM COZAEP’KAHHEM afCOPOUPYIOIINX YaCTHILI.
IIpenMy1IecTBO 3TOrO COCTOUT B TOM, 4YTO COJEp’KaHHE aJCOPOMPYIOIIUX YaCTHI] MOKHO
aBTOMATUYECKU WM BPYUYHYHK) PEryJIHpPOBaTb B 3aBUCHUMOCTH OT PACCUYUTAHHOIO COAEPKAHMS
ancopOMPYIOLINX YaCTHUI] TOCPEACTBOM PErYJIMPOBKH ITOTOKA B IIEPBOM HAIPAaBJICHUU A MOTOKA.
B nmanHOM BomomeHuu cnocoda mepBas NPUBOIHAS CUCTEMA MPENNOYTHTENBHO, HO HE
00s13aTeNbHO, BKJIIOYAET BCACBIBAIOLIEE HACOCHOE CPEACTBO 24, paCHOJOXKEHHOE B
yAEPKUBAIOIIEM TMpPOCTpaHCcTBe 17 Kaxkmol aacopOIMOHHOW KOJOHHBI | W3  yKa3aHHBIX
ancoOpOLIMOHHBIX KOJIOHH |, pacloONO’KEHHBIX IOCJIEN0BATENbHO, IJI€ BCACHIBAIOIIUN HAcoC
IpeqHa3HAa4YeH AJid MepeMElIeHUs IlljlaMa B IIEPBOM HANpPaBJICHUH A MOTOKA K MEPBOMY
cpeactBy | BbIycka Ka)0i ancoOpOLMOHHON KONOHHBI 1, ¥ CIIOCO0 BKIIIOYAET PEryJMpOBaHUE
10 MEHBLIEN Mepe OJJHOTO BCACHIBAIOIIET0 HACOCHOTO CPENCTBA 24 NepBOl NPUBOAHON CUCTEMBbI
C TIOMOLIBIO yCTpoicTBa 12 00paboTKH NaHHBIX B COOTBETCTBHH C PACCUUTAHHBIM COIEPIKAHUEM
anCcOpOUPYIOLINX YACTHII.

Crnoco® MoskeT BKIIIOYAaTh, KaK B BOIUIOUICHHSIX, NPEICTaBIeHHbIX Ha Pur.7-9,
MOCJIEIOBATENbHOE PAa3MELICHUE PEAKTOPOB 14 BbIIETaYMBaHNUS, COCUHEHNE 110 TEKy4Yel cpene
YKa3aHHBIX PEaKTOpPOB 14 BbIENaYNBAHUSA, PACIOJIOKEHHBIX IOCIEAOBATENBHO, C IEPBbIM
CpenCTBOM 3 BIyCKa MEpPBOH aAcOpOLMOHHONW KOJIOHHBI 1 W3 yKa3aHHBIX aACcOPOLMOHHBIX
KOJIOHH 1 B mepBOM HalpaBJieHHH A MOTOKa, U Mojady uuiama 4, coiepikaliero AparoLeHHbIH
METaJl, U3 YKAa3aHHBIX PEAKTOPOB 14 BbIIENAYMBaHMs, PACIONOXKEHHBIX MOCIEAOBATENBHO, B
pEeakTOpHOE TMPOCTPAHCTBO 2 TepBOH aacOpOLMOHHOHW KOJOHHBI 1 W3  yKa3aHHBIX
ancopOLMOHHBIX KOJNOHH 1 B mepBOM HampaBieHUH A motoka. [pyrumum crnoBamu, crocod
MOXeT ObITh, HaIpPUMEpP, TAK HA3bIBAEMBIM IPOLIECCOM «YTOJIb B MPOLIECCE BbIIEIAYNBAHUS

(CIL) unmu Tak Ha3bIBaeéMbIM IPOLIECCOM «CcMojia B mpornecce BoimenaunBanus» (RIL), kak
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nokazano Ha ®Pur.4-6, wn nponeccoMm «yronb B mynbne» (CIP) mnmu «cmona B nynbne» (RIP),

Kak noka3aHo Ha Pur.7-9.

Crniocob MoskeT BKIIFOUaTh oOecredeHne 1ecopOLMOHHOrO yeTpoicTBa 15 s necopOuuu
AParoLeHHOr0 MeTalla W3 afCcopOMPYIOIIMX YacTULl 6 W COEOUHEHHE MO TeKyueil cpene
IeCOpOILMOHHOrO yCTpoicTBa 15 s mecopOuMu AparoleHHOro MeTauia M3 aaCopOUPYOLINX
yacTull O C TMEepBbIM CPEACTBOM 7 BBIMYCKAa TMOCIEAHEH aacOpOLMOHHON KOJOHHBI 1 U3
YKa3aHHBIX aJCOPOLIMOHHBIX KOJOHH | BO BTOPOM HampaBieHMH B moTtoka W €O BTOpPBIM
CpPeNCTBOM S5 BIyCKa MepPBOH aAcOpOLIMOHHOW KOJIOHHBI 1 M3 yKa3aHHBIX aACOPOLIMOHHBIX
KOJIOHH | BO BTOpOM HampasyieHuu B nortoka.

Croco® Moker BKJIIOYATh oOecrmeueHne ycTpoiictBa 16 oOpaboTku mutama Juist
o0OpaboTku miama 4, comepiKalero MeTal, U COeAUHEHNEe II0 TeKy4el cpene ycrpoiicTea 16
o0paboTku 1tiama st oOpadoTku 1iama 4, Comepskaliero MeTajll, ¢ MEePBbIM CPEICTBOM 7
BBIITyCKA TOCJIEAHEH afcOopOLMOHHON KOJIOHHBI 1 M3 yKa3aHHBIX aJCOPOLIMOHHBIX KOJOHH | B
NIEPBOM HampaBJIeHUH A MOTOKA.

B cniocoGe mmam 4 MOXKeT TOTMONHUTENBHO COAEPIKaTh BBIIIENAYHBAIOIINI areHT, TaKOH
KaK [UaHU, XJOPHU, THOCYJIb(AT U MINLHUH, U )KUAKOCTh, TAKYIO KaK BOJA.

B cmocobe ancopbupyrommpe Yactumbl 6 MOTYT BKJIKOYATh YIJIEPOA, TaKOH Kak
AKTUBUPOBAHHBIN YrOJIb, UM HOHOOOMEHHYIO CMOJTY.

B cnocobe ancopOupyromue 4acTuipl 6 MOTYT OBITh CYyCIIEHIUPOBAHBI B JKUAKOCTH,
TaKOM Kak BOAA.

B cnocobe yaepkuBaromuii S5KpaH 9 NPeArnouTUTENbHO, HO He 00s3aTeNIbHO, POXOIUT
MEXIy TEepPBbIM TOPU3OHTAIbHBIM ypoBHEM C B pPEaKTOPHOM IPOCTPAHCTBE 2 M BTOPBIM
TOPU30HTAJIbHBIM ypoBHEM D B  peakTOpHOM NpOCTpaHCTBE 2, MpPU OTOM BTOPOH
TrOPU30HTAJIbHBIA ypOBeHb D pacrmojio’keH B BEPTUKAJIbHOM HAIPaBIEHUU HUKE IE€PBOrO
TOPU30HTAJIBHOTO YpoBHs C, OCPEACTBOM Yero Crocod MPeArIOYTUTENIbHO, HO He 00s3aTeNbHO,
BKJIFOYAET pa3sMELICHHE BTOPBIX JJEKTponoB 22 Broporo 3o0HAa 11 Huxke mnepsoro
ropusoHTaibHoro ypoBHs C. IlpenMyIinecTBO 3TOro COCTOMT B TOM, UYTO BTOpbIE 3JIEKTPOJBI
pasMeInarT Ha PacCTOSHUU OT IOBEPXHOCTHU COAEPKUMOIO PEAKTOPHOIO MPOCTPAHCTBA 2.
Conepsxanue BO3Iyxa Ha MOBEPXHOCTH B PEAKTOPHOM MPOCTPAHCTBE 2 OOBIYHO BBILIE, YEM B
APYroM MECT€ PEeaKTOpa, YTO BBI3bIBAET OLIMOKM NMPU HU3MEPEHUH. bolee mpennouTHTEIhHO
Croco0 BKIIIOYAET pa3MEIEeHHe BTOPBIX 3JEKTPOnoB 22 Broporo 3oHaa 11 Himwke msToro
TOPU30HTAJIbHOIO  ypoBHA (3,  KOTOpBIM  HAaXOAUTCS  MOCEPEAMHE  MEXKAY  IEepBBbIM

rOpPU30HTAJIbHBIM YpOoBHEM C U BTOPBIM TOPU30HTAIbHBIM YpOBHEM D.
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Croco® mpeAmouYTUTENBHO, HO He 00s3aTeNbHO, BKJIIOYAET Pa3MEIleHHE BTOPBIX

3JIeKTpOROB 22 BTOpOro 3oHAa 11 Ha paccTosauu ot gHUIA 18, OrpaHUYMBAIOIIETO PEAKTOPHOE
POCTPaHCTBO 2. IIpenmyInecTso 5TOro COCTOUT B TOM, 4TO y AHuIIa 18 comep:kaHue 4acTHUI
OOBIYHO BBIIIE, YTO MPUBOAUT K OIIHOKAM U3MEPEHHSI.

B cniocobe cmecutens 19 mMokeT ObITH PacIoioxKeH B PEaKTOPHOM MPOCTPAHCTBE 2 Tak,
YTO Bpaljaroleecs rnepeMelnparoinee cpeactnso 20 cmecurens 19 pacnonokeHo BbIIIE TPETHETO
TOPU30HTAIBHOTO YPOBHs E B peakTOpHOM MPOCTPAHCTBE 2, MPU 3TOM TPETUI TOPU30OHTAIIBHBIN
ypoBeHb E pacnojiokeH Ha pacCTOSHMM OT JHUINA 18, OrpaHUYMBAIOLIETO PEAKTOPHOE
NPOCTPAHCTBO 2, MOCPENCTBOM Yero Crocod MpeArovYTUTENBHO, HO He 00sI3aTeIbHO, BKIIOYAET
pasMelleHue BTOPBIX 3JIEKTPOAOB 22 BTOPOro 30HAa 11 BbIlle 4ETBEPTOro TOPU3OHTAIBHOIO
ypoBHs F, KOTOpBI HaXOAUTCs MOCEpEINHE MEXAY AHUINEM 18 M TpeTbUM rOpU3OHTAJIBHBIM
ypoHeM E. IlpenmyiiecTBo 3TOro COCTOUT B TOM, YTO Ha JAHE COAEPKAHHME YACTHL OOBIYHO
BBILIIE, YTO MPHUBOAUT K omuOkam B wusMepeHusx. Crnocod mNpeanoyYTHTENbHO, HO He
00s13aTeNbHO,  BKJIFOYAET pa3MeEIleHHEe BTOPBIX 3JIEKTPOAOB 22 BTOpOro 3oHaa 11 Bbime
TPETBEr0 IOPU30HTAIBHOIO YPOBHs E.

B cmocobe muam 4, comepKamuii APAroOLEHHBIH MeTaul, MOXeT COIep:KaThb
JParoLeHHbIH METaJl B PacTBOPEHHOW (opMme. ANBTEPHATUBHO WJIHM JIOMOJHUTEIBHO CHOCOO
MOXKET BKJIIOUaTb CTaJAMIO PACTBOPEHMs] JUIsl PACTBOPEHMsI JPArOLEHHOrO MeETallia,
cozepaKallerocs: B mame 4, cofaep kaleM AparoLeHHbli MeTajul, C MOJIYyYEeHUEM AParoLeHHOro
MeTaJlla B pAaCTBOPEHHOM (opme.

B cnocobe mpeamouTHTENbHO, HO HE OO0SA3aTENbHO, IONAIOT IEPBOE IOaBAEMOE
HANpSDKEHHWE WM TepPBbI IMONABAaEMbI TOK, M MPENNOYTHTEIbHO, HO He O0s3aTeNbHO,
MPUHUMAKOT MEPBOE MPUHUMAEMOE HAIpPSKEHUE WU NEPBbI NPUHUMAEMbI TOK Ha IMEPBOH
CTaJU U3MEPEHUS HETIPEPBIBHO B TeUEHUE nepuoaa Bpemenu ot 10 ¢ 1o 5 muH.

B cnocobe mnpenmouTHTENBHO, HO HE OOS3aTEeNIbHO, IMONAIOT BTOPOE IOIABAEMOE
HaNpsDKEHHWE WM BTOPOH TOAAaBa€MbId TOK, W MPENNOYTHTENBHO, HO HE 0053aTeNbHO,
MPUHUMAKOT BTOPOE MPUHUMAEMOE HANPSIKEHWE WM BTOPOH NMPUHMMAEMBIH TOK Ha BTOPOH
CTaMU U3MEPEHUs HEMIPEPBIBHO B T€UEHUE neproaa Bpemenu ot 10 ¢ 1o 5 muH.

Hanee Oonee mogpoOHO OMUCAHO YCTPONCTBO JJIsl M3BJICUEHHSI APArOLIEHHOTO METalja 1
HEKOTOPbIE BAPUAHTHI U BOIJIOIEHUs] YCTPOHCTBA.

Y CTpoicTBO BKITIOYAET aCOPOLIMOHHBIE KOJIOHHBI 1, PacrioNosKeHHbIE TTOCIEA0BATENBHO.

Kaxxnass ancopOunoHHas KOJNOHHA 1 BKIIIOYAET PEAKTOPHOE MPOCTPAHCTBO 2, 3aKPBITOE

yAEPKUBAKOLIEEe MNPOCTPAHCTBO 17 BHYTPU PEAKTOPHOIO MNPOCTPAHCTBA MU YAEPKUBAIOLIUN



9
3KpaH 9 MexXIy peakTOPHBIM NMPOCTPAHCTBOM 2 H 3aKPBITBIM YAEP>KUBAIOIIUM

IIPOCTPAHCTBOM 17.

Kaxnas ancopOumonHas KOJMOHHA 1 BKJIIOYAeT MepBOE CPEACTBO 3 BIYCKA AJISI MOAAYH
nulamMa 4, coaepikallero JAparoleHHbI MeTajll, B PEAKTOPHOE MPOCTPAHCTBO 2, BTOPOE
CPENCTBO 5 BIyCKa Ui MOJAYU aACOPOUPYIOIMX 4acTUL O B PEAKTOPHOE IMPOCTPAHCTBO 2,
nepBoe CPeACTBO 7 BBINyCKAa JAJI BbIBOJA IuIamMa 4, COIEpiKallero AparoleHHbIH MeTalll, U3
3aKpPBITOrO YIAEPIKUBAIOLIETO MPOCTpPAHCTBA 17, U BTOpOE CPEACTBO 8 BBIMYCKA JJIsi BBIBOAA
ancopOMPYIOIINX YaCTHI 6 U3 PEAKTOPHOTO MPOCTPAHCTBA 2.

YCeTpoicTBO BKIKOYAeT LulaM 4, COAEp KAlIUi AParoLEHHBbI MeTall, B PEaKTOPHOM
MIPOCTPAHCTBE 2 KAKAOW aACOpPOLIMOHHON KOJOHHBI 1.

VYCTpOHCTBO BKIIFOHYAET aACOPOMPYIOIME HYaCTHIBI 6 B PEAKTOPHOM TPOCTPAHCTBE 2

K0 ancopOLMOHHONW KOJIOHHBI 1, THe JIparoleHHble MEeTaUlbl aJCcoOpOUpPYIOTCS Ha

,
aCcoOpOUPYIOLINX YacTHIAX O.

Y CTpONCTBO BKIIIOYAET MEPBYIO MPUBOJHYIO CUCTEMY JJIsl NepeMelleHus 1u1aMa 4 dyepes
ancopOLMOHHbIE KOJIOHHBI | B MEpBOM HAamNpaBJICHUHM A TOTOKA TaK, 4TO IUIaM 4 TMPOXOIUT
yepe3 YACPKUBAIOLIMN 3KpaH 9 B peakTOPHOE MPOCTPAHCTBO 2 KaKIOW anCcOpPOIIMOHHOM
KOJIOHHBI 1, IpU 3TOM aIcOpOMPYIOLIE YaCTUIIBI 6 HE MPOXOAAT Uepe3 YAepKUBAIOIUN SKpaH
9, Toraa xak uiam 4 NpOXOAUT Yepe3 yAepKUBAOLIUI 3KpaH 9.

IlepBast mpuBOAHAs CHCTEMa MOXKET BKJIIOYATh BCACBIBAIOIIEE HACOCHOE CPEACTBO 24 B
yIEpKUBAKOIIEeM MPOCTpaHCTBe 17 Kakaol ancopOLMOHHON KOJOHHBI 17, Tak YTO CMECUTEINb
MIpeIHa3HA4YeH AJIs IEPEMELLCHHMS LIIaMa B HAIPaBJICHUH MEPBOTO CPEACTBA 7 BBIMYCKA KAXKIOH
ancopOLMOHHOI KOJIOHHBI 1. B mepBoil MpPUBOAHON CHCTEME MOXKET OBITh MPEIyCMOTPEHO
nepeMelIeHre IaMa OT MEPBOro CPENCTBAa 7 BBINMYCKA afcOPOLIMOHHON KOJIOHHBI | K mepBOMy
CpPenCTBY 3 BIyCKAa COCEIHEHW anCOpPOIIMOHHON KOJIOHHBI | M3 yKa3aHHBIX aACcOPOLIMOHHBIX
KOJIOHH 1, pacnoyio’KeHHBIX MOCIeI0BATENbHO, MO JeHCTBUEM CHIIBI TSXKECTH.

YCTpolCTBO  BKJIIOWAET  BTOPYK)  IPUBOAHYK)  CUCTEMY Uil MEPEMELIEHUs
ancopOupyromux 4actui 6 depe3 aJAcOpOLMOHHBIE KOJOHHBI | BO BTOPOM HampaBjieHun B
MOTOKA, IPOTUBOIIOJNIOKHOM IEPBOMY HAIPABIIEHUIO.

Bropas mpuBozmHas cucTemMa MOXET BKJIKOYaTb HACOCHOE CPENCTBO 23 MEXAYy ABYMs
COCEIHUMHU a[COPOLMOHHBIMHA KOJIOHHAMH | M3 YKa3aHHBIX aJCOPOLIMOHHBIX KOJIOHH 1,
PacCHOJIOKEHHBIX NOCIEN0BATENBHO.

YCTpOHCTBO BKIIIOYAET, MO MEHBIIEH Mepe B OTHOW ancOpOIMOHHON KOJMOHHE 1 u3

YKa3aHHBIX aJCOPOIMOHHBIX KOJIOHH 1, mepBbele snexTponel 21 mepBoro 3oHma 10 B
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3JIEKTPUYECKOM KOHTAKTe CO LUIAMOM 4 HMKE IO MOTOKY OT YIAEp>KUBAKOLIEro 3kpaHa 9 B

IIEpPBOM HampaBJIeHUH A MOTOKA.

ITepssie anexTpoas! 21 nepBoro 30812 10 npegHasHaueHs! J1OO (1) AJIA MOJAYU NTEPBOTO
NI0JIABA€MOT0 HAINpPsDKEHUS B LIUIaM 4 HUKe 110 MOTOKY OT YAEP KUBAIOLIEro 3KpaHa 9 B MepBOM
HanpaBJIeHUU A TOTOKa MU Ui NpHeMa MEepBOro NMPUHUMAEMOro TOKa OT LulaMa 4 HUXe I10
MOTOKY OT YAEPKUBAIOIIETO dKpaHa 9 B MEPBOM HampaBlieHHH A MOToka, ubo (ii) I momavu
NIePBOTO MOJABAEMOr0 TOKA K IIJIaMy 4 HIKE 1O TIOTOKY OT VAP KUBAIOLIETO SKpaHa 9 B mepBOM
HATNpaBJIEHUH A MOTOKA U JUI IPUEMa TIEPBOrO MPUHUMAEMOTO HANpPSDKEHHs! OT Ijiama 4 HIbKe
IO TIOTOKY OT YAEP>KUBAOIIETO SKpaHa 9 B MEPBOM HAIPaBJIEHHH A MOTOKA.

Y CTpoHCTBO BKIIFOYAET, B YKa3aHHOM IO MEHBLIEH Mepe OJHON aicOPOLIMOHHON KOJIOHHE
1 W3 yka3aHHBIX aACOPOLIMOHHBIX KOJIOHH 1, BTOpBIE 3JeKTpoabl 22 BToporo 3oHaa 11 B
SNIEKTPUUECKOM KOHTAKTE CO LUIAaMOM 4 BBILIIE IO MOTOKY OT YAEPIKUBAKOILIETr0 3KpaHa 9 B
NIEPBOM HANPaBJIEHUH TTOTOKA A.

Bropsie snexkrponer 22 Broporo 30oHaa 11 npenHazHadens! nudo (1) AN MOgavy BTOPOTO
NOJJaBA€MOT0 HAIPSDKEHUS B IIJIaM 4 BBIIIE 110 ITOTOKY OT YAEP’KUBAIOIIEro SKpaHa 9 B mepBoM
HANpaBJIEHUH A TIOTOKA M Ui MPHUEMa BTOPOro NMPUHMMAEMOro TOKa OT LulaMa 4 BBILIE I10
IIOTOKY OT yZEP>KUBAIOIIEro 5KpaHa 9 B mepBOM HampaBieHHH A MOTOKa, JuOo (11) st mogadu
BTOPOT'O MOJJaBA€MOr0 TOKA B IIIaM 4 BBILIE 110 TIOTOKY OT YAEPKUBAIOIIEr0 SKpaHa 9 B mepBOM
HarnpaBJIeHUH A TOTOKA M AJIs IpHeMa BTOPOrO MPUHUMAEMOr0 HaNpsKEHUs OT Ijlama 4 BbIlIe
10 IOTOKY OT YAEP>KUBAIOLIEr0 SKpaHa 9 B EpBOM HAIPpaBIeHUU A MOTOKA.

YCTpoiicTBO  BKJIOWAET YCTPOWCTBO 12 00OpabOTKM AaHHBIX, (PYHKLHOHAJIBHO
COEIMHEHHOE ¢ NepBbIM 30HA0M 10 1 co BTOpbIM 30HA0OM 11.

YcrpoiictBo 12 00paboTKM HaHHBIX MpenHasHayeHo JuOo (1) AN pacuera MepBOi
3JIEKTPUYECKON XAPAKTEPUCTUKHU IJIaMa 4 HUXKe MO MOTOKY OT YAEP>KMBAIOLIEro 5KpaHa 9 B
NePBOM HAIPaBJIEHMH A TIOTOKa Ha OCHOBE MEPBOH PAa3HOCTH MEXKAY MEPBBIM TOIABAEMbIM
HANpPsDKEHUEM U TIEPBBIM MPUHUMAEMBIM TOKOM, JIHOO (i1) 1J1s1 pacueTa B MEepBON 3JEKTPUIECKON
XApaKTEePUCTHKH LUIaMa 4 HIDKE 1O TOTOKY OT YAEPKHUBAKOLIEro SKpaHa 9 B mepBOM
HANpaBJIEHUH A TIOTOKa Ha OCHOBE IMEPBOH PA3HOCTH MEXAY MEPBHIM MOJABAEMBIM TOKOM M
NEePBHIM MPUHUMAEMbIM HANPSDKEHHEM, B 3aBHCUMOCTH OT TOT'O, KAKHE JaHHBIC TOCTYITHBI.

VYerpoiictBo 12 00paboTku maHHBIX TpeAHa3HadeHo JudOo (1) g pacdera BTOPOI
3JIEKTPUYECKON XapaKTePUCTUKU IjlaMa 4 BpIIE MO MOTOKY OT YAEpPKUBAIOLIEro 5KpaHa 9 B
NepBOM HAaINpaBleHMH A TMOTOKAa HAa OCHOBE BTOPOH Pa3HOCTH MEXIY BTOPBIM IOJABAEMbIM
HANpsDKEHUEM U BTOPBIM IMPUHUMAEMbIM TOKOM, JHO0 (i1) 11 pacdera BTOPOH 3JIEKTPUIECKON

XapaKkTepUCTUKHA ILujaMa 4 BbILE IO IOTOKY OT YAEPKUBAKOLIErO 3KpaHa 9 B INepBOM
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HanpaBleHWU A TOTOKa Ha OCHOBE BTOPOH pPa3sHOCTU MEXIY BTOPBIM MOJABAEMBIM TOKOM

Y BTOPBIM IPUHUMAEMbIM HAIIPSDKEHHEM, B 3aBUCUMOCTH OT TOTO, KAKUE JaHHbIE TOCTYIIHBI.

YcrpoiictBo 12 00paboTKM HaHHBIX TMPEAHA3HAYEHO Il pacuera COAep KaHHs
ancopOMPYIOIMX YaCTHLl B IIJJaMe 4 BBILIE IO MMOTOKY OT YAEP KUBAIOIIEro 3KpaHa 9 B MepBOM
HamnpaBJIeHUU A MOTOKA, UCXOAs U3 PA3HOCTH MEXIy NMEPBON JEKTPUUECKON XapaKTePUCTHKON
1 BTOPOM 3JIEKTPUUECKON XapaKTEPUCTUKOM.

B onHOM BOIUIOIEHNH yCTPOUCTBO 12 00pabOTKH NaHHBIX (PYHKLHMOHAIBHO COSTUHEHO C
UCTOYHUKOM 13 anmcopOupyrommx 4acTul 6 U MpeaHa3HauYeHO I PEeryJIUPOBaHHsS HCTOYHHKA
13 ancopOUHOHHBIX YacTHIl 6 B COOTBETCTBUH C PACCUUTAHHBIM COIEPKAHUEM aCOPOLIMOHHBIX
yactull. [IpenMyIecTBOM 3TOTrO SIBJISIETCS TO, YTO COAEPIKAHNE aICOPONPYIOIINX YaCTUL] MOYKHO
aBTOMATUYECKU WUJIM BPYUYHYIO PEryJHpOBaThb B 3aBUCHUMOCTH OT PAaCCYMTAHHOIO COAEp KaHUs
ancopOupyromux 4actul. B 1aHHOM BOIUIOIIEHHH YCTPOMCTBA MCTOYHUK 13 amcopOupyromumx
qacTul] O TPEANOYTUTENbHO, HO HE O0s3aTeNbHO, COEOUHEH IO TeKydeH cpene ¢ ImepBoi
ancopOLMOHHON KOJOHHOH 1 M3 yKa3aHHBIX aICOPOLIMOHHBIX KOJIOHH BO BTOPOM HAaIpaBJIEHUH
B moroka. IlpenmymiecTBO 3TOr0 COCTOMT B TOM, 4YTO aACOPOMPYIOIIME YaCTHULbI MOXKHO
NoJaBaTh BO BCE€ aACOPOIMOHHBIE KOJOHHBI 1 M3 YKa3aHHBIX aACOPOIMOHHBIX KOJIOHH 1,
PACIIONIOKEHHBIX IIOCJIEAOBATENIbPHO, M3 OAHOTO HCTOYHUKA 13 aacopOupyrommx dactui 6.
Taxxe BO3MOXKHO MCTOYHUK 13 amcopOupyrommx yactull 6 COeAMHEH IO TeKyuell cpene Oonee
YeM C OIHOM WJIM CO BCEMH aACOPOLIMOHHBIMHM KOJOHHAMH | M3 YKa3aHHbBIX aCOPOLIMOHHBIX
KOJIOHH 1.

B onHOM BOIUIOIEHHH YCTPOMCTBO 12 00pabOTKM AaHHBIX (PYHKLHUOHAJIBHO COETUHEHO
CO BTOPOW MPHUBOIHOHN CHUCTEMOH, U yCTPOHCTBO 12 00pabOTKM HaHHBIX MpPEIHA3HAYEHO MJIS
peryJivupoBaHusl BTOPOM MPUBOAHON CHUCTEMBI B COOTBETCTBUU C PACCUHUTAHHBIM COAEpPKAHHEM
ancopbupyromux vactur. [IpemMymecTBo 3TOr0 COCTOMT B TOM, YTO COJAEpIKaHUE
ancopOMPYIOIIMX YaCTUI] MOYKHO aBTOMATHYECKH WJIM BPYYHYIO PEryJHpPOBATh B 3aBUCHMOCTH
OT PAaCCUUTAHHOTO COAEPIKAHUS aICOPOMPYIOLINX YACTHI IIOCPEACTBOM PETYIUPOBKU MTOTOKA BO
BTOPOM HamnpasjieHnu B noroka. B naHHOM BOIUIOIIEHUM YCTPONCTBAa BTOpas IPUBOAHAS
cHCTeMa MPEANOYTUTENIbHO, HO HE 00s3aTelIbHO, BKIKYAE€T HACOCHOE CpencTBo 23,
pPacrojiO)KEHHOE BO BTOPOM HampaBieHUM B 1mOTOKa HUKE MO TOTOKY OT KakIOH
ancopOLMOHHON KOJIOHHBI | W3 yKa3aHHBIX aICOPOLMOHHBIX KOJOHH |, pacrmoOKEeHHBIX
MIOCJIEIOBATENBHO, U YCTPOHCTBO 12 00pabOoTKM AaHHBIX MPEAHA3HAYEHO ISl PETyJINPOBAHHMS 110
MEHBIIEH Mepe OJHOrO HaCOCHOIO CpeAcTBa 23 BTOPOW MPUBOAHOU CUCTEMBI B COOTBETCTBUU C

PacCUUTAHHBIM COZIEP’KAHUEM aACOPOUPYIOINX YaCTHUILI.
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B oxgHOM Bomtomenun ycrpoiictso 12 o0paboTku JAHHBIX (YHKIIMOHAJIBHO

COEIMHEHO C IEepBON MPUBOAHOM CUCTEMOW M IPENHA3HAYEHO IJIsl PEryJupOBaHUsl NEPBOH
NPUBOJTHOW CHUCTEMBI B COOTBETCTBHM C PACCUMTAHHBIM COJEPXKAHUEM aACOPOUPYIOIUX YaCTHUILL.
IIpeumyIecTBO 3TOr0 COCTOMT B TOM, YTO COJEpPXKaHHE aACOPOUPYIOIIUX YaCTHUI MOXHO
aBTOMAaTUYECKH WJIM BPYYHYIO PEryJHUpPOBaTb B 3aBUCHUMOCTH OT PACCUMUTAHHOIO COAEP>KAHUSA
ancopOMPYIOLINX YaCTHUI] TIOCPEACTBOM PETYJIMPOBKU MMOTOKA B NMEPBOM HANPABIECHUH A MOTOKA.
B naHHOM BOIJIOLIEHUH YCTPOICTBAa mepBas MPUBOAHAS CHUCTEMa MPEANOYTUTENBbHO, HO He
00s13aTeNIbHO, BKJIFOYAET BCACBIBAIOLIEE HACOCHOE CPEeNCTBO 24, paCIONOKEHHOE B
yIepKUBAKOIIEM TMpPOCTpaHCcTBe 17 Kakmol anacopOLMOHHONW KOJIOHHBI | W3 yKa3aHHBIX
ancopOLMOHHBIX KOJIOHH |, pacCIOJIOKEHHBIX IOCIENOBATEIbHO, TA€ BCACHIBAIOLINI HACOC
NpeqHa3HadeH Ui MepeMelleHMs IljaMa B IepPBOM HalpaBjeHUH A T[OTOKa K IEePBOMY
cpenctBy 1 BBIMyCKa KaXIOi acOpOLMOHHON KOJIOHHBI 1, 1 ycTpoiicTBo 12 00paboTku maHHBIX
MPEeNHA3HAYEeHO MUl PEeryJUpOBaHUsl MO MEHbLIEH Mepe OMHOIO BCACHIBAKOILETO HACOCHOTO
cpeacTBa 24 mepBOM MPUBOAHON CUCTEMBI B COOTBETCTBHUU C PACCUUTAHHBIM COJEPKaHUEM
anCcoOpOUPYIOLINX YACTHII.

VYCTpOHCTBO MOXET BKJIOYAaTh, KaK IMOKA3aHO B BOIUIOLIEHUSX, NPEACTABJIEHHBIX Ha
@ur.7-9, peaxkTtopbl 14 BbllIENaYMBaHUsA, PACIOIOKEHHBIE IOCIENOBATENBHO, € YKa3aHHBIE
peaxkToprl 14 BbllenauMBaHMsl, PACIOJIOKEHHBIE IOCIEAOBATEIbHO, COENUHEHBbI N0 TeKy4el
cpene ¢ MepBbIM CPEIACTBOM 3 BIyCKa MEPBOH ancOpOLMOHHON KOJOHHBI | M3 yKa3aHHBIX
aCOpPOLIMOHHBIX KOJIOHH | B MEepBOM HampaBjieHUH A moToka. J[pyruMu clioBamMH, yCTPOWCTBO
MOKeT OBbITh MpeJHa3HA4YEHO, HAMPUMEp, U TaK HA3bIBAEMOTO MPOLIECCa Yrojib B MPOLIECCe
BeienaunBanusy (CIL) wmu npouecca «cMona B npouecce BbimenadnBanus» (RIL).

YCTpOHCTBO MOKET BKJIKOYATH JECOPOLMOHHOE YCTpoWcTBO 15 mmst  mecopOuumu
AParoLeHHOTrO MeTa/ula U3 ancopOMPYIOMMX YacTHL O, TIPHU 5TOM J1eCOPOLIMOHHOE YCTPOHCTBO
15 nns nmecopOuuu OparoleHHOrO MeTajula W3 aJACOPOMPYIOUIUX YacTHUIl 6 COENUHEHO I10
TeKy4ell cpele ¢ MepBbIM CPEACTBOM 7 BBIMYCKA MOCHIEAHEH ancopOIMOHHON KOJIOHHBI | W3
YKa3aHHBIX aJCOPOLMOHHBIX KOJOHH | BO BTOpOM HampaBieHMH B moTroka W €O BTOpBIM
CPEeICTBOM 5 BITyCKa MEPBOHM aACOPOLIMOHHOW KOJNIOHHBI | W3 yKa3aHHBIX aJCOPOLMOHHBIX
KOJIOHH | BO BTOpOM HampasyeHnu B nortoka.

YCTpOHCTBO MOXKET BKITFOUATh YCTPOUCTBO 16 00paboTku nuiama aist o0pabOTKH ILiaMa
4, comeprKainero MeTajul, MPu 3TOM yCTPOCcTBO 16 0OpaboTku 1mama st 0dpaboTku mtama 4,
COIepXKAIlero MeTaJll, COEOUHEHO IO TEeKy4el cpeae C MNepPBbIM CPEACTBOM 7 BBINYCKa
nocyenHel aacopOIMOHHON KOJMOHHBI | M3 yKa3aHHBIX aACOPOLMOHHBIX KOJOHH 1 B mepBoM

HamnpaBJeHUH A MOTOKA.
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IMlnam 4 MOXET JOMNOJHUTENBHO COAEPIKATb BBIIIEIAYUBAIOIIUM areHT, TakOon

KaK [UaHU, XJOPUA, THOCYNb(AT U INIULHUH, U )KUAKOCTD, TAKYIO KaK BOAA.

AncopOupyromue 4acTHbl 6 MOTYT BKJIIOYATh YIJIEpPOJ, TAKOH Kak aKTHBHUPOBAHHBIH
yTOJIb MJIH HOHOOOMEHHYIO CMOJTY.

AncopOupyromue 4acTuipl 6 MOTYT OBITh CYCIEHIAMPOBAHBI B JKHUIKOCTH, TAKOH Kak
BOAA.

B kaxnoii amcopOUMOHHON KOJOHHE | yaep:KUBArOIIUi 3KpaH 9 MOKET TPOXOAWTH
MEXIy TEepPBbIM TOPU3OHTAIbHBIM YpoBHEM (C B pEaKTOPHOM IPOCTPAHCTBE 2 U BTOPBIM
TOPU30OHTAIbHBIM ypoBHEM D B peakTOpHOM mOpOCTpaHCTBE 2, IPU 3TOM BTOPOU
TOPU30OHTAIbHBI YpOBeHb D pacnosioxkeH B BEPTUKAIBHOM HANPABJICHUM HUIXKE NEPBOIO
ropusoHTanbHOro ypoBHsi C. B 3TOM ciywae BTOpbIe 3JekTponsl 22 BTOporo 3oHma 11
NPEATNIOYTUTENIBHO, HO HE 00s3aTeNIbHO, PACIIONIOKEHBI HIKE MEPBOT0 TOPU30HTAIBHOTO YPOBHS
C. Ilpenmy11ecTBO 3TOr0 COCTOUT B TOM, YTO BTOPbIE 3JIEKTPOAbI PACIIOIOKEHBI HA PACCTOSIHUU
OT MOBEPXHOCTU COAEPKUMOI0 PEAKTOPHOrO MPOCTpaHCTBA 2. 'a3, Takol Kak BO3JYyX, B LIJIaMe
BOJIN3M MOBEPXHOCTH IIIJITAMa B PEAKTOPHOM MPOCTPAHCTBE 2 BBI3BIBAET OIIHUOKHU MPU U3MEPEHUU
W/WITH BO3MO>KHBIE U3MEHEHHsI BBICOTHI YPOBHS IIOBEPXHOCTH TaK’Ke BBI3BIBAIOT OIMOKHU. bonee
MPEANOYTUTENBHO BTOPBIE 3JIEKTPOABI 22 BTOPOro 30HAa 11 pacrnonoskeHbl HUXKE MSATOrO
TOPU30HTAJIBHOIO  ypoBHA (G,  KOTOpBIM  HAXOAUTCS  MOCEPEAMHE  MEXKAY  IEepBBbIM
rOpPU30HTAJIbHBIM YpOBHEM C M BTOPBIM TOPU30HTAIbHBIM YpOBHEM D.

Bropbie snexktponsl 22 BTOporo 3oHAa 11 MpPenmouTUTENBHO, HO HE OO0S3aTeNbHO,
PacnoyIOXKEeHbl HA PACCTOSHUM OT AHMINA 18, OrpaHMYMBAIOIIETO PEAKTOPHOE MPOCTPAHCTBO 2.
[IpenmMy1ecTBO 3TOr0 COCTOUT B TOM, YTO Y AHUIIA 18 comeprkaHue 4acTHI OOBIYHO BBILIE, YTO
NPUBOJIUT K OIIUOKAM M3MEPEHHUSI.

Kaxxnass ancopObunonHasi KOJOHHA | MPeAnoOYTUTENbHO, HO He 00s3aTebHO, BKIKOYAET
cMecuTenb 19 B peakTOpPHOM NHPOCTPAHCTBE 2, MPHU 3TOM BpPAILAKOIIEECs MEePEeMELINBAOLIEe
cpencteo 20 cmecurens 19 pacnosnokeHO BbIIE TPETHENO TOPU3OHTAIBHOrO ypoBHA E B
PEaKTOPHOM MpPOCTPAHCTBE 2, IA€ TPETUH TOPU3OHTAJIbHBIM ypOBeHb E pacnonokeH Ha
paccTossHUM OT AHMINA 18, OrpaHMYMBAIOLIErO PEAKTOPHOE MPOCTPAHCTBO 2. B sTOM ciyuae
BTOpPBIE 3JIEKTPOABI 22 BTOPOTo 30HAA 11 MpenmnodTuTenbHO, HO He 00s3aTeIbHO, PACONIOKEHBI
BBIIIE YETBEPTOrO TIOPU3OHTAIBHOIO YPOBHS F, KOTOpBII HAXOAWUTCS MOCEPENANHE MEXKIY
aHuueM 18 u TpeTbuM ropu3oHTanbHbIM ypoBHeM E. IIpenMyiiecTBo 3TOro COCTOUT B TOM, YTO
cofiep>KMMO€e OOBIYHO HE OYE€Hb XOPOIIO NMEPEMENINBACTCS Ha HE, YTO MPUBOJUT K OLIMOKaM B
usMepeHusix. Bropeie snekTpoast 22 BToporo 3oHma 11 Goee mpenmnouTUTeNIbHO PaCONOKEHbI

BBIIIEC TPETHEI'O TOPHU30OHTAJIBHOI'O YPOBHSA E.
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MInam 4 MOXKET COIep’KaTh IParoLeHHBbIN METaJlI B PaCTBOPEHHOH (hopme.

ANBTEpHATUBHO WJIM JAONOJHHUTENIBHO, YCTPOHCTBO IpeJHA3HAUYE€HO JJIsi PacTBOPEHUS
AParoLeHHOr0 MeTajula, COAEepXKallerocss B LuiaMe 4, coiep:kalleM APAaroLeHHbIH MeTasll, C
TIOJIy4€HHEM JParoleHHOro MeTajlla B PAaCTBOPEHHOH (opme.

Crneunanucty B JaHHOH 00JIACTH TEXHUKHU OYEBHUJIHO, YTO IO MEPe PAa3BUTHS TEXHOJIOTUH
OCHOBHAsl uzes H300pPETeHHs] MOKET OBbITh peajn30BaHa Pa3UYHbIMU criocobamu. Takum
o0pazom, U300peTeHre 1 ero BOIUIOLIEHUST HE OTPaHHUYEHbl MPUBEACHHBIMU BbILIE IPUMEPAMH, &

MOTYT OBITh U3MEHEHBI B Mpeneax odbeMa GopMyJibl U300peTeHusI.



P®OPMYVYJIA H30BPETEHUA

1. Cnioco0 u3ByieYeHHsI IPAaroleHHOro MeTaljIa, BKIIFOYAIOLINN:

pa3MeleHne aaCcOpOIMOHHBIX KOJIOHH | mocnenoBaTenpHo, rae Kaxkaas ancopOLuOHHas
KoJioHHa (1) BKJIOYAET peakTOpHOE MPOCTPAHCTBO (2), 3aKphITOE YAESPIKUBAIOIIEE TPOCTPAHCTBO
(17) BHYTpH peakTOpPHOro MPOCTpaHCTBa (2), yAep:KUBarOLIMi 3kpaH (9) MekAy peakTOPHBIM
MPOCTPAHCTBOM (2) U 3aKPBITHIM yAep:KUBaOIKUM npocTpancTBoM (17), mepBoe cpenctso (3)
BIyCKa JUisg mojmadyu 1nuwiamMa (4), comepskaliero JApParoueHHbIM MeTall, B PEaKTOPHOE
POCTPaHCTBO (2), BTOpOe CpencTBO (5) BIyCKa A MOma4M ancopoupyrommx dactul (6) B
peakTopHOe TpocTpaHcTBO (2), mepBoe cpeactBo (7) BbIycka sl BbiBOma Iwiama (4),
COZEePIKALIEer0 APAroleHHBbIH METaUl, U3 3aKPbITOrO yAep)KUBaroIiero mpoctpancTsa (17) u
BTOpOE€ CpencTBo (8) BBIMYCKa AJsi BBIBOAA aACOpOMpYromuX dYacThl (6) W3 peaKTOPHOro
npocTpaHcTsa (2),

nojady miama (4), comepikaliero AParoleHHbIH MeTajll, B PEaKTOPHOE MPOCTPAHCTBO
(2) kaxxnoit ancopOruoHHON KoNoHHHI (1),

nomavyy azacopbupyrommux yactun (6) B PEaKkTOPHOE NPOCTPAHCTBO (2) KaxmoH
ancopOunoHHON KOJIOHHBI (1), MPU S5TOM JIparoleHHbIE METaulbl anCOPOMPYIOTCS Ha
ancopOupyronux yactunax (6),

nepeMerienne nuiamMa (4) depe3 ancopOLUOHHBIE KOJOHHBI (1) ¢ MOMOLIBIO TIEpBOH
IPUBOJIHOW CHCTEMBI B NEPBOM HANpaBJICHUH A MOTOKA TaK, 4TO HUIaM (4) MPOXOAUT uepes
yaepxkuBaroiiuii 5kpaH (9) B peakTOpPHOM TNPOCTpaHCTBE (2) MO MeHbINEH Mepe OIHOM
ancopOuMOHHON KOJNOHHBI (1) M3 yKa3aHHBIX aACOPOIMOHHBIX KOJOHH (1) B 3akpbITOE
yaep:kuBaroiiee npocTpaHcTBO (17) yka3aHHOH MO MeEHbIIEH Mepe OIHON ancopOLUOHHOMN
konoHHbl (1), mpm 3TOM azncopOupyromue dacTunbl (6) HE MOTryT TPOXOOUTH uepes3
yIepKUBAKOIIMN 3KpaH (9), Torna kax 1miam (4) mpoxoauT Yepes3 yAaepKUBaromuii skpaH (9), u

nepeMerieHne aacopoupyrommux 4actull (6) ¢ MOMOIIBI0 BTOPOH MPUBOAHOW CHUCTEMBI
gyepe3 aacopOLHMOHHBIE KOJIOHHBI (1) BO BTOpPOM HampaBjieHUH B MoTOKa, KOTOpOE SIBISIETCS
MPOTHUBOIOJIOKHBIM MTEPBOMY HAIPaBIICHHIO,

OTJIMYAOIIUNCS TEM YTO,

B YKa3aHHOW 1O MEHbIIEeH Mepe OmHOW ancopOunoHHOW KomoHHE (1) M3 yKa3aHHBIX
ancopObunonHbIx KoNOHH (1) pasmemaror mepsble 3nekTponbl (21) mepsoro 3oHma (10) B
3JIEKTPUUECKOM KOHTAKTe CO LUIAMOM (4) HIDKE IO TOTOKY OT yAep:kuBaromero skpaHa (9) B
NIEpPBOM HaNpaBJIEHUU A MOTOKA,

NPOBOJAT MEPBYIO CTAAMI0 M3MEpeHHus myteM Jubo (1) mojadud ¢ MOMOIIBIO TEPBBIX

snekTponos (21) mepsoro 3oHaa (10) mepBOro mogaBaeMoro HampsDKeHHs B LTaM 4 HIDKE I10
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NOTOKY OT yJepKuBarolmero skpaHa (9) B mepBOM HampaBiIeHWH A TOTOKAa M TpHEMA C

IIOMOIIBIO TepPBbIX 3yeKTponoB (21) mepsoro 3oHma (10) mepBOro NMpUHMMAEMOrO TOKAa OT
maMa (4) Hike Mo MOTOKY OT YAEpKUBAOLIEro skpaHa (9) B MepBOM HamNpaBJIEHUU A IOTOKA,
oubo (ii) momayM ¢ TMOMOLIBIO MepBHIX 3yekTponoB (21) mepsoro 3onma (10) mepsoro
NOAAaBAEMOro TOKa K muiamy (4) HuXKe IO MOTOKY OT yIepKHMBaroIiero skpasHa (9) B mepBoM
HANpaBJIeHUH A TOTOKAa M MpUeMa ¢ TIOMOLIbIO MEPBbIX 3J1ekTponoB (21) mepeoro 3oHxaa (10)
NepBOr0 MPHUHUMAEMOrO HANpsDKEHUs] OT uuiama (4) HUKe MO TOTOKY OT YAEPIKHBAKOLIETO
skpana (9) B mepBOM HaNpaBJIeHUH A MOTOKA,

B YKa3aHHOW TO MEHbIIeH Mepe OmHOW ancopOumoHHOW koymoHHE (1) M3 yKa3aHHBIX
ancopObunoHHbIX KOJOHH (1) pasmemaroT Bropble 3JekTponsl (22) BToporo 3oHma (11) B
3JIEKTPUUECKOM KOHTAaKTe CO HIIaMOM (4) BBILIE MO MOTOKY OT yAepKHBaroIero skpasa (9) B
NIEPBOM HaNPaBJICHUU A MOTOKA,

NPOBOIAT BTOPYIO CTaIUI0 W3MEpPeHHUsl myreM Jmbo (1) mojayu € MOMOIIBI0 BTOPBIX
anekTponos (22) sroporo 3012 (11) Broporo mogaBaeMoro HampsoKeHUs B mjiaM (4) BbIIIe 1o
NOTOKY OT YAEp)KUBAKOLIero skpaHa (9) B mepBOM HaNpaBleHHMH A TOTOKa U IpHEMa C
MIOMOIIBIO BTOPBIX 3JIEKTPOoAOB (22) BToporo 30H1a (11) BTOpOro npuHIMaeMoro Toka OT Luiama
(4) BBIIE TIO MOTOKY OT YAEP)KUBAIOIIEro 5kpaHa (9) B MepBOM HampaBJIeHUH A TOTOKA, JHOO
(11) moma4ym ¢ MOMOINBI0 BTOPBIX 3JIEKTPoaoB (22) Broporo 3oHAa (11) Broporo momaBaeMoro
TOKa B IIjaM (4) BbILIE 1O MOTOKY OT yAEp>KUBAIOIIEro sKpaHa (9) B mepBOM HampaBlIeHUH A
NOTOKA W TMpHeMa C MOMOIIBI0 BTOPBIX 3JeKTponoB (22) Broporo 3onma (11) Broporo
NPUHUMAEMOTO HAIPSDKEHUS OT ItamMa (4) BbIIIE 1O MOTOKY OT YAEpKUBAroLero skpaHa (9) B
NIEPBOM HANPABJICHUU A MOTOKA,

yctpoiictBo  (12) 00paboTkM HaHHBIX (PYHKIIMOHAIBHO COEIUHSIOT C TMEPBBIM
3oH710M (10) 1 co BTOpsIM 30HAOM (11),

¢ momompbio ycrporictBa (12) 00paOOTKM HAaHHBIX  PACCUUTBHIBAIOT  MEPBYIO
SJIEKTPUYECKYI0 XapaKTePUCTHKY Ijiama (4) HUKe 1Mo MOTOKY OT yIepsKUBaroIero skpaHa (9) B
NepBOM HAmpaBJIeHUH A TMOTOKa, JMOO (1) MCXOAs W3 TEPBOH PAa3HOCTH MEXIY MEPBBIM
NOJJABa€MbIM TOKOM W TIEPBBIM NPHUHUMAEMbIM HampspkeHueM, JuOo (il) Mcxonmsd U3 MepBoi
Pa3HOCTH MEXY MEPBbIM MMOIABAEMBIM HAIPSKEHHEM U TIEPBBIM PUHUMAEMbIM TOKOM,

¢ momombro ycrporictBa (12) 00pa®OTKM [aHHBIX  PACCUUTHIBAIOT  BTOPYIO
AJIEKTPUYECKYIO XapaKTePUCTHKY mjiama (4) BhIIIE MO MOTOKY OT YASPKUBAOLIEro 3KkpaHa (9) B
NepBOM HampaBJIeHWH A moToka, Jubo (1) MCXOAs W3 BTOPOH PA3HOCTH MEXAY BTOPBIM
NOJJaBa€MbIM TOKOM M BTOPBIM NPUHHMAE€MbIM HampsbkeHueMm, Juoo (11) ucxopas U3 BTOPOH

Pa3HOCTU MEKAY BTOPBIM ITOAABACMbIM HAIIPSXKECHUEM W BTOPBIM ITPUHHUMAEMbIM TOKOM, U
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c MIOMOLIBIO yCTpOUCTBA (12) obpaborku TAHHBIX PacCUUTHIBAIOT

colepkaHue aACOpOMPYIOIMX YaCTUI] B IuiamMe (4) BBIMIE MO MOTOKY OT YAEP KHBAIOIIETO
skpaHa (9) B mepBOM HampaBieHWH A T[IOTOKA, HCXOAS M3 Pa3HOCTH MEXAY NepBOi

3JEKTPUYECKOMN XapaKTEePUCTUKON U BTOPOH 3JIEKTPUUECKON XapaKTEPUCTUKON.

2. Cnoco® mo m.l, orTnuyaromuicss Tem, 4To ycTpodcTBO (12) 00paboTkM HaHHBIX
COeAMHSIOT ¢ UCTOYHUKOM (13) amcopOupyrommx dacTun (6) U OCYIIECTBIISIOT PEryJIMPOBAHUE
uctouynuka (13) ancopOupyromux gactuil (6) ¢ momorrbio ycrporictsa (12) obpaboTku qaHHBIX B

COOTBETCTBHUH C PACCUUTAHHBIM COMEPKAHUEM aICOPOMPYIOIINX YaCTHIL,

3. Croco® mo m.2, OTIMYArOIIMKCS TEeM, YTO HCTOYHHUK ancopbmpyrommx dacturn (6)
COEAMHSIOT TO TEKyuel cpene ¢ MepBOl aacopOnMOHHONH KoJOHHOH (1) W3 yKa3aHHBIX

ancopOUMOHHBIX KOJIOHH (1) BO BTOpOoM HampasieHuu B moToka.

4. Cnocob no mobomy u3 ni. 1-3, ornuyaromuiicss TeM, 4To yeTpoicTso (12) obpaborku
JAHHBIX COEUHSIOT CO BTOPOU MPUBOAHON CUCTEMOM, U OCYLIECTBIIAIOT PEryJIMPOBAHUE BTOPOU
NPUBOJIHOW CHUCTEMbI C TOMOLIbI0 ycTpoiictBa (12) oOpaboTKM AaHHBIX B COOTBETCTBUU C

PaCcCUUTAHHBIM COZIEP’)KAHUEM aACOPOUPYIOINX YaCTHUILI.

5. Cnoco® mo m.4, OTIMYAIOINUICS TeM, YTO BTOpas MPUBOAHAS CHUCTEMa BKIFOYAET
HACOCHOE CpencTBO (23), pacmoJio)keHHOE BO BTOPOM HarmpaBiieHMH B 1moToka Huke Mo MOTOKY
OT Kaxaoh ancopOumoHHON KoMoHHBI (1) W3 yKa3aHHBIX anCOPOLMOHHBIX KOJIOHH (1),
PACIIONIOKEHHBIX TOCJIEAOBATENIbHO, M € TOMOLIb0 ycrporicTBa (12) 00paboTKM JaHHBIX
OCYINECTBJISIIOT PEryJIMPOBaHUE MO MEHbIIEeH Mepe OJHOTrO HACOCHOro cpenctsa (23) BTOPOI

MIPUBOIHON CUCTEMBI B COOTBETCTBUH C PACCYUTAHHBIM COJEPKAHUEM aICOPOUPYIOLINX YACTHII.

6. Crioco® mo mrodomy u3 . 1-5, oTIuYaroIuics TeM, 94To yeTporcTBo (12) odpadotku
JaHHBIX COCAHMHSIOT C IEPBOH MPUBOAHON CHCTEMOH, M C MOMOIIBI0 ycTporicTsa (12) obpaboTku
JaHHBIX OCYLIECTBIISIIOT PEryJMpPOBAHUE MEPBOIl MPUBOOHONH  CHCTEMbl B COOTBETCTBHU C

PaCCUUTAHHBIM COZIEP’KAHUEM aACOPOUPYIOIUX YaCTHUILI.

7. Crioco® mo m.6, OTIMYAIOINMHCS TEM 4YTO MepBas INPHUBOAHAS CHCTEMA BKIIOYAET
BCACBIBAIOIIlEe HACOCHOE CPENCTBO (24), pacroyoxKeHHOe B yAepsKuBaroleM npoctpanctse (17)

KXol ancopOunoHHOM KomoHHbI (1) M3 ykasaHHBIX ancOpOLMOHHBIX KOJOHH (1),
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PACIIONIOKEHHBIX ~ TOCJIEAOBATENBHO, r7Ie BCACBIBAIOLIMII HACOC TMpeNHA3HA4YeH Iis

nepeMeleHys [laMa B IEePBOM HANpaBlIeHUH A MOTOKa K mepBoMy cpenctBy (1) Beimycka
KXo ancopObunoHHON kojoHHBI (1), n ¢ momompbio ycTpoiictBa (12) oOpaboTku naHHBIX
OCYLIECTBJISIIOT PEryJMpOBaHUE 10 MEHbLIEH Mepe OJHOI0 BCACHIBAIOIIEr0 HACOCHOTO CPECTBA
(24) nepBoif NPUBOTHONH CHCTEMBI B COOTBETCTBHM C PACCUYUTAHHBIM COAEp KaHHEM

anCcoOpOUPYIOLINX YACTHII.

8. Cmocob mo moboMy wu3 mm.l-7, OTJIMYAOLIMICS TeM, 4YTO MOCJIEeNOBATEIHHO
pasmemaroT peaktopbl (14) BblIenaynBaHMA; yKa3aHHble peakTopbl (14) BbIIENaYMBaHUS,
pa3MeLIeHHbIE TOCIEA0BATENIbHO, COCOUHSIIOT 1O TeKy4del cpene ¢ mepBbIM cpeactsoM (3)
BIYCKa NepBOH aacopOIMOHHON KOJOHHBI (1) M3 yKa3aHHBIX ancopOUMOHHBIX KOJOHH (1) B
NePBOM HANpaBICHUU A TOTOKa, U ImjaMm (4), comepkaliuii APAroleHHbIH METalUl, MOJA0T M3
yKa3aHHBIX peakTopoB (14) BellIenaunBaHus, pa3MEIleHHBIX ITOCIEA0BATENbHO, B PEAKTOPHOE
MIPOCTPAHCTBO (2) mepBoii ancopOIMOHHON KOMOHHBI (1) U3 yKa3aHHBIX aJCOPOLIMOHHBIX KOJIOHH

(1) B mepBOM HampaBiIeHUU A MOTOKA.

9.Cnoco6 mo mobomy wu3 mnm.1-8, oTaUYaOmMuics TeM, YTO OOeCHedYHBalOT
necopOunoHHoe ycrpoicto (15) mns necopbumm aparoneHHOro MeTaia U3 aacopOUpyOIUX
yactull (6), u necopOuuonHoe yctpoiictBo (15) mns mecopOuMM IparoLeHHOrO MeTajjia U3
ancopOupyromux gactun (6) COEAMHAIOT MO TeKy4ell cpene ¢ mepBbIM cpeacTBoM (7) BhITycKa
nocJenHel aacopOOHHON KOMOHHBI (1) U3 yka3aHHBIX aACcOpPOLHOHHBIX KOJIOHH (1) BO BTOpOM
HarpasjieHud B moToka u co BTOpBIM cpencTBoM (5) BIycka NMepBOi acOPOIIMOHHON KOJIOHHBI

(1) u3 yka3aHHBIX aACOPOIIMOHHBIX KOJIOHH (1) BO BTOpOM HampasiieHHH B moToka.

10. Cniocob mo sirobomMy u3 1. 1-9, OTIHHaroIHiCs TeM, YTO 00ECIIeYHBAIOT YCTPOUCTBO
(16) obpabotku twiama anst 0OpaboTku 1wiama (4), comepskamero MeTaul, U ycTpoicTso (16)
o0paboTku nuiama st o0padoTku nuiama (4), comepiKamero MeTaul, COSNUHSIOT MO TeKyde
cpene ¢ mepBbIM cpenctBoM (7) BbIMyCcKa mMocienHed ancopOuuoHHON koymoHHBI (1) W3

YKa3aHHbBIX aACOPOIMOHHBIX KOJIOHH (1) B MepBOM HampaBlieHHH A TIOTOKA.

11. Cnoco6 mo mobomy u3 mm. 1-10, oTnuyaromuiicst TeM, 9to uuiam (4) ZONOJTHUTEIBHO
COZEPIKUT BBIIIENIAUYMBAIOIIUI areHT, TAKOH KaK LHAHHUI, XJOPUA, THOCYJb(paT U TIULUH, U

1m1aM (4) TOTIONHUTENBHO COAEPIKHUT KHUIKOCTb, TAKYIO KaK BOJA.



5
12. Coco6 mno mobomy w3 mm.l-11, ornuuarouuiicss Tem, dYTO aacopOupyromue

gacTulpl (6) BKIIOYAIOT YIJIEPOA, TaKOM KakK aKTUBHUPOBAHHBIN yrojib, WJIM HOHOOOMEHHYIO

CMOITY.

13. Croco6 no smobomy u3 . 1-12, OTIyaroIuics TeM, 4To aacopOupyrOIUe YacTUIIbI

(6) cycrieHnMpOBaHBI B )KHIKOCTH, TAKOH KaK BOJA.

14. Cnocob no mobdomy u3 nn. 1-13, OTIHYAIOIIMIACS TEM, YTO yAEpKUBAIOIIUH 3KpaH (9)
MPOXOOUT MEXAY MEPBBIM T'OPU3OHTAIBHBIM YpoBHEM C B PEaKTOPHOM MpPOCTPaHCTBE (2) U
BTOPBIM TOPU3OHTAJBHBIM ypOBHEM D B peakTOpPHOM MpOCTpaHCTBE (2), MpH 3TOM BTOPOH
TOPU3OHTAJIBHBI YpOBeHb D pacmojyiokeH B BEPTUKAJIBHOM HAINpPABJIEHUH HIDKE IEPBOTO
ropusoHTajgbHOro ypoBHs C, u BrOpble 3seKkTpoasl (22) Broporo 3oHaa (11) pasmemaroT Hibke

NEPBOro rOpU30HTaIbHOro ypoBHs C.

15. Criocob mo m.14, oTiuyarouuiicss TeM, 4TO BTOPbIE 3JIEKTPObl (22) BTOPOro 30HIA
(11) pa3smemaroT HHXXE MATOrO TOPU3OHTAIBLHO YpOBHSA G, KOTOPBIM HAaXOIHUTCS IMOCEPENUHE

MEX]y IepBbIM FTOPU30HTAIBHBIM YpOBHEM C 1 BTOPBIM FOPU30HTAIBHBIM ypOBHEM D.

16. Crioco6 no mobomy u3 m. 1-15, OTIMYAIOMIUICS TeM, YTO BTOpBIE 3JEKTpob! (22)
BTOporo 30812 (11) pasmemaroT Ha pacctosiHuU OT qHUIIA (18), OrpaHUYMBAIOLIETO PEAKTOPHOE

IPOCTPAHCTBO (2).

17. Cnoco6 mno mrobomy wu3 nm.1-16, oTnuyarommuiics TeM, 4YTO B PEAKTOPHOM
npoctpancTBe (2) pasmemaror cmecurenab (19), mpudeM BpamjaroIeecss MepeMelIHBAoLIee
cpenctBo (20) cmecutenst (19) pa3mermmaroT BbIIIE TPETHErO T'OPHU3OHTAJIBHOrO ypoBHA E B
PEaKTOPHOM MPOCTPAHCTBE (2), PU 3TOM TPETUH FOPU3OHTANbHBIA YpoBeHb E pacnonoxeH Ha
paccrosiHun Han aHUIEeM (18), orpaHHMYMBAIOIIMM PEaKTOPHOE MPOCTPAHCTBO (2), U BTOPBIE
anekTponsl (22) Broporo 3oHaa (11) pa3MenaroT BbIIIE YeTBEPTOTO TOPU30HTATIBHOTO YPOBHS F,

KOTOPBII HAXOAUTCS MocepenuHe Mexny qHUmeM (18) u TpeTbiM ropr30HTaIbHBIM YpoBHEM E.

18. Criocob mo m.17, OTIIMYArOUINIICS TEM, YTO BTOPbIE 3JIEKTPOIbl (22) BTOPOrO 30HIA

(11) pa3mernaroT BBILIE TPETHErO TOPU3OHTATIBHOTO YpoBH: E.
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19. Cioco6 mno mobomy w3 nm.1-18, orTnmuarommiicss  Tem

2

yro mmaMm  (4),

COZIep KAl AParoLeHHbIH METaJUI, COAEPKUT IParoLlieHHbI MEeTaJll B pACTBOPEHHOH (opMe.

20. Cnoco6 mo jrobomy wu3 mm.1-19, OTAMYAIOIIMACS TeM, YTO BKJOYAET CTaIHIO
pacTBOpEeHHs [JIsi PACcCTBOPEHMs IPAaroleHHOTO MeTajula, Coaepskaierocs B muiame (4),

coJieprKallleM JIParoleHHbI MeTaj, C MOJy4YeHHEeM JParoleHHOro MeTajlla B PacTBOPEHHOM

dbopme.

21. Cnocob6 mo mrobomy u3 mm.1-20, oTnMYarOmuUiicss TeM, YTO Ha NEepPBOH CTaguu
U3MEpeHHs MePBOe MOAaBaeMOe HATMPsUKEHHE HITH MEepPBbIi MOJaBaeMblll TOK TOAAIOT, U MEPBOE
NPUHUMAEeMOe HaNpsDKEHUE KM TMepBblil MPUHUMAEMbli TOK NPUHHMAIOT HEMPEPbIBHO B

TeueHue nepuoaa spemenu ot 10 ¢ 10 5 MuH.

22. Cnocob6 mo mobomy u3 nm.1-21, oTiauuaromuiicss TeM, YTO HAa BTOPOH CTaguu
U3MEpEeHHUs] BTOPOE MOJaBaeMOe HAIPSIKEHUE MM BTOPOM TOAABAEMblil TOK MOJAIOT, U BTOPOE
NPUHUMAEMOE HaINpsUKEHNE MITH BTOPOI MPHUHUMAEMBIN TOK PHHUMAIOT HETIPEPBIBHO B TEUYEHHE

nepuoaa speMenu ot 10 ¢ 1o 5 MuH.

23. YCTpOoMCTBO AJA U3BJIEUYEHUS JPAaroLieHHOIO METaJlla, BKIIOYAKoIIee:

ancopOuMoHHbIe KOJOHHBI (1), pacmoyioKeHHbIE TOCIENOBATENbHO, TAe KakKaas
ancopbumonHass kojoHHa (1) BKJIOYWAeT pEAKTOPHOE MPOCTPAHCTBO (2), 3aKpbITOE
yaep:kuBaroiiee MpocTpaHcTBO (17) BHYTPU pPEaKTOPHOrO MPOCTPAHCTBA, YIAEPIKUBAKOIIUN
skpaH (9) Mexny peakTOpPHBIM MPOCTPAHCTBOM (2) W 3aKPBITBIM  YAEPKUBAOIIUM
npoctpancTBoM (17), mepBoe cpenctso (3) Bhmycka mis mojauum nuiama (4), COAepsKaliero
APAroLleHHbI METaJJI, B PEaKTOPHOE MPOCTPAaHCTBO (2), BTOpoe CpencTBo (5) BIycka Juis
NoJa4M afcopOupyrommx 4YacTuil (6) B peakTOpHOE MPOCTPAHCTBO (2), mepBoe cpeactso (7)
BBIyCKa JJisi BbIBOZA uLuiama (4), copmepsKaiero OparoleHHbI MeTal, W3 3aKpbITOro
ynepkuBaromero npoctpanctsa (17) u  BTOpoe cpeactBo (8) BbIMyCKa Ml BBIBOAA
ancopOupyronux 4actui (6) U3 peakTOPHOro MpocTpaHcTra (2),

niam (4), conepskKauiuii AParoleHHbI MEeTaJUI, B PEaKTOPHOM MPOCTPAHCTBE (2) Kax a0k
ancopOMOHHON KOJIOHHBI (1),

ancopOupyronue 4acTulbl (6) B peakKTOPHOM MPOCTPAHCTBE (2) KaKIoi ancopOIMOHHON
konoHHb! (1), mpuyeM gAparoleHHble MeTaulbl anCcOpPOUPYIOTCS Ha  aacopOUpPYIOIIMX

gactunax (6),
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MEPBYI0 TPHUBOAHYKD CHUCTEMY JUISI MEepPEeMeLleHUs niama 4) yepes

ancopOuMoHHble KOJMOHHBI (1) B mepBOM HampaBiIeHWH A T1OTOKa Tak, 4ro Iam (4)
nepeMelaeTcss 4yepe3 yAep KUBAloMMKM skpaH (9) B peakTOpHOE MPOCTPAHCTBO (2) Kakao
ancopOLOHHOM KoJoHHKI (1), mpu 3TOM ancopOupyroimue 4acTulpl (6) HE MOTYT MPOXOIUTH
qyepes3 yaep KuBaromuil skpas (9), Toraa kak miam (4) IpOXORUT Yepes3 yAepsKUBAIOIUI 3KpaH
(9), u

BTOPYIO MPUBOAHYIO CHUCTEMY IJIsl MepeMelleHus anacopOupyromux yactui (6) uepes
ancopOunoHHbIe KOJOHHBI (1) BO BTOpOoM HampasieHnH B moTOKa, MPOTHUBOMOIOKHOM ITEPBOMY
HAIpaBJICHUIO,

OTJIMYAIOIIEECs] TEM, YTO OHO BKJIIOYAET,

10 MeHbIIEH Mepe B OOHOH ancopOuMOHHOM KoJoHHE (1) U3 yKa3aHHBIX aCOPOLIMOHHBIX
xonoHH (1), mepsble snmekTpoasl (21) mepsoro 3oHma (10) B 3MEKTPUYECKOM KOHTAKTE CO
1aMoM (4) HIDKE 1O TIOTOKY OT VAP KUBAOIIETO 3KpaHa (9) B mepBOM HanpaBJIeHUU A MOTOKA,
rae nepsble 3aekTponsl (21) nepsoro 30H1a (10) mpenHasHaueHs! JuO0 (1) UI TOAAYN EPBOTO
NOJJABAEMOT0 HANpPsDKEHUS B IJIaM (4) HIDKE MO TOTOKY OT yAep KHBaromero skpaHa (9) B
NepBOM HAIPABICHMH A IOTOKAa U AJsl TpHUeMa MEePBOro NMPHHUMAEMOro TOKa OT Imjiama (4)
HIDKE T10 TTOTOKY OT yIep>KUBAroIlero skpaHa (9) B mepBoM HampasieHHH A motoka, jubdo (i)
IUI TIOZIa4YM TIEPBOTrO IOIaBA€MOro TOKa B HUIaM (4) HUXKE MO IMOTOKY OT YIEP>KHUBAIOIIEro
skpaHa (9) B mepBOM HampaBlIeHWH A TIOTOKa W JUId IpUeMa IEePBOro INPHUHUMAEMOIo
HamnpspDKeHUs OT muiama (4) HibKe IO TMOTOKY OT yAepKuBaromero skpaHa (9) B mepBoMm
HaIpaBJIeHUU A MOTOKA,

B YKa3aHHOW MO MEHbIIEH Mepe OAHOH ancopOuuMoHHON KojoHHEe (1) M3 yKa3aHHBIX
ancopObumnoHHbIX KOJNOHH (1), BTOpBIe 3nekTpoas! (22) Broporo 3oHAa (11) B anmexTpudeckom
KOHTaKTe CO [UTaMOM (4) BbIIE TO MOTOKY OT VAEp:KHUBAIOIIEro 3kpaHa (9) B mepBoM
HAIpaBJIEHUH TIOTOKA A, r7ie BTOpbIe 31eKTposl (22) Broporo 3082 (11) npennasHadeHsl 1160
(1) ons momadyM BTOPOTO TOAABAEMOrO HAMpPSUKEHHsT B IjiaM (4) BbIIE 1O TMOTOKY OT
yIepKUBaroIIero 3kpaHa (9) B mepBOM HampaBJIeHUHM A TOTOKAa M Ui TMpHEMa BTOPOTO
MPUHUMAEMOTO TOKa OT mjiama (4) BhILIE MO MOTOKY OT YIEp:KUBAIOIIEro 3kpana (9) B mepsom
HanpaBJeHUH A TMOTOKa, 1100 (i1) A7 TOAaYH BTOPOTO MOJABAEMOro TOKA B LIIaM (4) BBILIE 11O
NOTOKY OT YAEpKHBAKOIIEro 5kpaHa (9) B mMepBOM HamNpaBIeHWHM A TOTOKAa W U IpUeMa
BTOPOrO NPUHHMAEMOr0 HampsDKeHUS OT nuiaMa (4) BBIIE MO TMOTOKY OT YAEP KUBAKOLIETO

skpana (9) B mepBOM HampaBJIeHUH A MOTOKA,
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yctpoiictBo (12) oOpaboTku naHHBIX, (PYHKIUOHAJIBPHO COEOUHEHHOE C MEPBBIM

30H710M (10) 1 co BropeiM 30HA0M (11),

npudeM ycrpoiictBo (12) oOpaboTku maHHBIX NpenHa3HaueHo JuOo (1) A pacuera
NepBOH 3JEKTPHYECKON XapakTepHCTHKH Hulama (4) HMXKE MO MOTOKY OT YAEP)KHBAOLIErO
sKkpaHa (9) B mepBOM HampaBlIeHMH A IOTOKA, UCXOIS W3 MEPBOW PA3HOCTH MEXAY IMEPBBIM
NOJJABAEMbIM HAIPsDKEHHUEM M TIEPBbIM MPUHUMAeMbIM TOKOM, JubOo (i) mjst pacdera mepBoi
ANIEKTPUUECKON XapaKTePUCTUKHU 1uTaMa (4) HIUXKe 1O TIOTOKY OT YAep KUBAroInero skpana (9) B
NePBOM HAMPABICHHH A TIOTOKA, MCXOASl M3 TEPBONM Pa3HOCTH MEXAY MEPBBIM IMOJABAEMbIM
TOKOM U TIEPBBIM MPUHIMAEMbIM HAIIPSKEHUEM,

yctpoiictBo (12) 0OpaboTku HaHHBIX NpenHasHadeHo OO (1) IJIsl pacdera BTOPOU
3NIEKTPUUECKON XapaKTEPUCTHKHU LuIama (4) BbILIe N0 MOTOKY OT yAepKUBaroLIero skpana (9) B
NIEPBOM HAIPABICHUH A IOTOKA, UCXOIs W3 BTOPOH PA3HOCTH MEXKAY BTOPBIM IOABAEMBIM
HANpPsDKEHHUEM U BTOPBIM MPUHUMAEMbIM TOKOM, OO (11) U1t pacuera BTOPOH 3JEKTPUIECKON
XapaKTEePUCTHKH HuIamMa (4) BbIIEe MO TOTOKY OT yAepXKUBawoIlnero skpaHa (9) B mepBoM
HANpaBJIEHUN A TIOTOKa, MCXOIS M3 BTOPOHM PAa3HOCTU MEXKAY BTOPHIM ITOABAEMBIM TOKOM H
BTOPBIM IPUHUMAEMbBIM HAIPSDKEHUEM,

yctpoiictBo  (12) 00paboTkM HaHHBIX MpEeNHA3HAYEHO MJIsi pacuera COIepKaHUs
ancopOMpyIOIMX YacTull B ImjgaMe (4) BhII€ MO TMOTOKY OT yAep KuBarolnero skpasa (9) B
IIEpBOM HAIpaBJIEHMM A TIOTOKA, HMCXOMAA W3 PA3HOCTU MEXIy IEPBOH 3SJIEKTPUYECKOMN

XapaKTePUCTUKON U BTOPOH 3JIEKTPUUECKON XapaKTEPUCTUKOM.

24. YcTpoiictBo 1o 1m.23, OTIMYAr0IIeecst TeM, YTO yCTpoicTBo (12) 00paboTKu HaHHBIX
(YHKIIMOHAJIBHO COeNMHEHO ¢ ucTouyHuKOoM (13) amcopOupyromux vactuil (6), U yCTPOWUCTBO
(12) 0OpaboTku HaHHBIX MpeIHA3HAUEHO ISl peryaupoBanus ucrouHuka (13) ancopOupyrommx

yacTuil (0) B COOTBETCTBHH C PACCYUTAHHBIM COJEPKAHUEM aICOPOUPYIOIIINX YACTHIL.

25. YcrpoiictBo mo m.24, ornuuaromeecss TeM, 4to uctouHuk (13) apcopOupyromux
yactull (6) COEANHEH 1O TeKy4el cpele ¢ mepBoi ancopOIMOHHON KOJOHHOM (1) U3 yKa3aHHBIX

ancopOUMOHHBIX KOJIOHH (1) BO BTOpoM HampasieHun B moToka.

26. YcrpoiictBo no moboMy u3 mm.23-25, oTinyaroieecs TeM, 4To ycTpoicTBo (12)
00paOOTKM JNaHHBIX (PYHKIHOHAJIHHO COEAWHEHO CO BTOPOM MPHUBOJHON CHUCTEMOW, W
ycrpoiictBo (12) 00paboTKM AaHHBIX MpPEAHA3HAYEHO IS PEryJIUPOBAaHUS BTOPOH MPUBOIHON

CUCTEMBI B COOTBETCTBHUHU C PACCYUTAHHBIM COAEPKAHHEM aICOPOUPYIOIINX YaCTHULI.



27. YCTpOUCTBO MO 11.26, OTJIMYAOLIEECs TEM, YTO BTOpasi MPUBOAHAS CUCTEMA BKIIFOYAET
HACOCHOE CpencTBO (23), pacmoJio)KeHHOE BO BTOPOM HarmpaBiieHHH B moToka HIke Mo MOTOKY
OT Kaxaoh ancopOuMoHHON KoMoHHBI (1) M3 yka3aHHBIX aACOPOLUMOHHBIX KOJIOHH (1),
PaCIOJIOKEHHBIX ITOCIEOBATENBHO, U YCTPOHCTBO (12) 00paboTKM TaHHBIX MPEIHA3HAYEHO I
peryJaupoBaHusl MO MEHbLICH Mepe OJHOr0 HACOCHOro cpencrsa (23) BTOpOH NPUBOIHOMN

CUCTEMBI B COOTBETCTBUH C paCCUUTAHHBIM COHCPKAaHUEM aI[COp6I/Ipy1-OH_II/IX JacCTHL.

28. YcrpoiictBo mo yrobomy u3 mm.23-27, oTiMHarolieecs TeM, 4Tto ycTporcTBo (12)
00paboTKN HaHHBIX (PYHKIIMOHAJIBHO COEIUHEHO C NIEPBOI MPUBOAHON CHCTEMOH, U YCTPOICTBO
(12) oOpaboTKn MaHHBIX MPEOHA3HAYEHO ISl PETyJUPOBAHMS MEPBOH NMPUBOJHONH CHCTEMBI B

COOTBETCTBHUH C PACCUUTAHHBIM COJEPKAHUEM aICOPONPYIOIINX YaCTHII.

29. YeTpoiicTBo no 1n1.28, OTINYAKOLIEECs: TEM, YTO NepBast IPUBOAHAS CUCTEMA BKIIFOYAET
BCACBHIBAIOIEE HACOCHOE CPEACTBO (24), pacnojOKEHHOE B yAep KUBaroLieM npoctpancTse (17)
KXo ancopOumnoHHoM komoHHbI (1) M3  ykasaHHBIX ancopOUMOHHBIX KoJoHH (1),
PACIIONIOKEHHBIX MTOCIEN0BATENBHO, T1I€ BCACHIBAIOIINI HACOC MPEIHA3HAYEH IS NTepEeMeIeHUs
IJjaMa B TIEPBOM HampaBleHUH A T1oToKa K mnepBoMmy cpenctBy (1) Beimycka Kaxaoi
ancopbunonHoit kojioHHbl (1), u ycrporictBo (12) 00paboTkM HaHHBIX MPEAHASHAYESHO IS
peryJupoBaHusl MO MEHbIIEH Mepe OJHOIO BCACBIBAIOLIErO HACOCHOTO cpexactsa (24) mepBoit

NPUBOAHOM CHCTEMbI B COOTBETCTBUH C PACCYUTAHHBIM COAEPIKAHUEM afCOPOUPYIOIINX YAaCTHLI.

30. YerpoiictBo mo Jirobomy w3 mi23-29, oTiMYarolieecs TeM, YTO OHO BKIJIFOYAET
peaktopsl (14) BbIIENaYNBaHUS, PACIONOKEHHbIE MOCIENOBATEIbHO, U peakTopbl (14)
BBIIIETAYUBAHNS, PACIIONIOKEHHbIE MMOCIENOBATEILHO, COETUHEHBI MO TEKyYel Cpelie C MepPBhIM
cpenctBoM (3) Brycka mepBod aacoOpOLMOHHON KONOHHBI (1) M3 yKa3aHHBIX aACOPOLIMOHHBIX

koJioHH (1) B MepBOM HampaBIeHHH A TOTOKA.

31. YerpoiictBo mo srodomy u3 mi23-30, OTIMYArOIIEeCs TeM, YTO OHO BKIIOYAET
necopOunonHoe ycrpoiictBo (15) mns necopbumm qparoleHHOro MeTaia U3 aacopOUpyOINX
gactun (6), u aecopOumonnoe yctpoiictBo (15) mis necopOumm AParoLeHHOTO MeTajia W3
ancopOupyromux yactur (6) COSOMHEHO MO TeKydel cpeze ¢ mepBbIM cpencTBoM (7) BbITycKa

nociyieiHel aacopOLMOHHON KOJOHHBI (1) U3 yKa3aHHBIX acOpOLHMOHHBIX KOJIOHH (1) BO BTOpOM
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HampaBjieHMd B 1OTOKa W CO BTOPBIM  CPEACTBOM (5) BIIyCKa V(S 0:10)7

ancopOunonHoi koynoHHBl (1) W3 yKa3aHHBIX anCOpPOIMOHHBIX KOJIOHH (1) BO BTOpOM

HalpaBJICHUH B notoka.

32. YcrpoiictBo no srobomy u3 m23-31, oTiMYaroLieecs TeM, YTO OHO BKJIIOYAeT
ycrpoiictBo (16) oOpaborku mutama ansi oOpaboTku nuiama (4), comepskaiiero MeTa, U
ycrpoiictBo (16) oOpaborkm nutama st oOpaboTku mama (4), conmeplKaiiero Mertajul,
COEMHEHO TI0 TeKyuel cpene ¢ mepBbiM cpercTBOM (7) BbIMycKa MOCHENHEH aacopOIMOHHON

KOJIOHHBI (1) U3 yKa3aHHBIX aJCOPOLMOHHBIX KOJOHH (1) B IEpBOM HampaBJIeHUH A MOTOKA.

33. YerpoiictBo mo mrobomMy w3 mm.23-32, orauyaroimieecss TeM, dYro muiaM  (4)
AOMOJIHUTEIIBHO COOCPKUT BI:;IH_Ie.]'IaLII/IBaI-OLHI/Iﬁ ArcHT, TAKOM Kak HUaHUA, XJIOpHUMI, TI/IOCYJ'Ib(l)aT

U MJIMLUH, U J1aM (4) JOTIONHUTEIBHO COAEPIKUT JKUIKOCTD, TAKYIO KaK BOJA.

34. YcrpoiictBo 1o JroboMy u3 m.23-33, OoTIMYAroIeecs TeM, 4TO aAcOpOUpyroLIre
gacTulpl (6) BKIIOYAIOT YIVIEPOA, TaKOW KaK aKTUBHUPOBAHHBIN yrojib, MJIH HOHOOOMEHHYIO

CMOJTy.

35. YcrpoiictBo no nrobomy u3 mm.23-34, OTIHHArOIIeecss TEM, YTO aACOpOUpYroLIue

qacTulpl (6) CyCreHIMPOBaHbl B )KUAKOCTH, TAKOH Kak BOAA.

36. YcrpoiictBo mo goboMmy u3 mi23-35, OTIHMYANOIeecss TeM, YTO YAEeP KHBAIOLIHUIA
sKpaH (9) NPOXOAUT MEXKY MEePBbIM FOPH3OHTAIBHBIM ypoBHEM C B PEaKTOPHOM MPOCTPAHCTBE
(2) ¥ BTOPBIM FOPU3OHTAIBHBIM YPOBHEM D B peakTOpPHOM mpocTpaHcTBe (2), Py 3TOM BTOPOI
TOPU3OHTAJIBHBI YpOBeHb D pacmojiokeH B BEPTUKAJIBHOM HANPABJIEHUH HIDKE IEPBOTO
ropuszoHTajgpHoro ypoBHs C, mpuueM BTOpble sjekrponsl (22) Broporo 3oHma (11)

pacrosoXKeHbl HIKe MEPBOro FrOPU30HTAIBHOTO ypoBHs C.

37. YcrpoiictBo mo 1m.36, OTJIIMYAOLIeecs TEM, YTO BTOpBIE 3JEKTPOnbl (22) BTOPOro
3oHA2 (11) pacmonokeHbl HMXKE TMATOTO TOPU3OHTAIBHOTO YpoBHS (G, KOTOPBI HAXOOUTCS

NnoCepEeaANHE MEXKAY MEPBLIM 'OPU30OHTAJIbHBIM YPOBHEM Cu BTOPBIM IT'OPU30OHTAJIbHBIM YPOBHEM

D.
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38. YcrpoiictBo o mobomy u3 mm.23- 37, OTAMYAKOIeecss TEeM, YTO  BTOpPbIE

snektponsl (22) Broporo 3oHma (11) pacnomoskeHbl Ha paccrosHud ot aHUma (18),

OrPaHUYMBAIOIIETO PEAKTOPHOE MPOCTPAHCTBO (2).

39. YerpoiicTBo 1o srobomy u3 m.23-38, OTIMYAOIIeecst TeM, YTO OHO BKJIFOYAET:

cmecutenb (19) B peakTopHOM mpocTpaHcTBe (2),

Bpalnaroeecs: nepeMeniuparoiiee cpeactso (20) cmecuress (19), pacnonokeHHOE BbIIIE
TPETbEro TOPU3OHTAIBHOIO YpOBHA E B pPeakTOpHOM MpoOCTpaHcTBe (2), MpH 3TOM TPEeTHH
TOPU3OHTAJIBHBIN YpoBeHb E pacrionoskeH Ha paccTossHuu Haja nuumeM (18), orpaHnYuBaroImum
PEeaKTOPHOE MPOCTPAHCTBO (2), U

BTOpBIE 3NekTpoabl (22) Broporo 3o0Hma (11) pacmosiokeHbl BBIIE YETBEPTOTO
rOpU30HTAJBHOTO YpoBHS F, KOTOpBII HaxoauTcs nocepeanHe mexay nHuimeM (18) u Tperpum

TOPU30HTAJIbHBIM YPOBHEM E.

40. YcrpoiictBo no 1m.39, ornuuaromieecss TeM, YTO BTOpBIE 3JIeKTpoxbl (22) BTOpOro

30H7a (11) pacnosoKeHbI BbIIIE TPETHETO TOPU3OHTAIBHOTO YpoBHs E.

41. Yerpoiicteo mo mobomy w3 mm.23-40, oriauuaromeecss TeM, 4Yro mam  (4),

COZIep KAl AParoLeHHbIH MeTaJll, COAEPKUT IParoLlieHHbI MeTaJll B pACTBOPEHHOMH (opMe.

42. YcrpoiictBo mo Jyrobomy u3 mn.23-41, oTiauuaromeecss TeM, YTO YCTPOMCTBO
NpefHa3HAYeHO JUId PACTBOPEHUs] JPAroleHHOr0 MeTaja, COAepkamerocs B Iame (4),
cofiep>KallleM AParoLieHHbIH MeTall, AJis MOJIy4eHHs APAaroLeHHOr0 MeTajula B PaCTBOPEHHOM

dopme.
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