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100 nem XabapoackoMmy Bodoxkanany

p. AMypa H NHTEEBOH BOJIEI JUIA
BRIABNCHHA 3(DEKTHBHOCTH BO-
nonoarotoskH. B npobax peu-
HOH BO/Ibl, KpOME XapakTepHOH
1A MOBEPXHOCTHBIX HCTOYHH-
KOB KapTHHBI, 00OHAPYXKEHEI CO-
eIHHEHHA ()EHONBHOIO psAja,
MECTHLHIBI, CepocoAepikalHe
OpPraHHYeCcKHe COeHHEHHA B
KOJIHYECTBE 3HAYMTEILHO HHKE
TTIK.

B pezynkrarte HecnenoBaHHii,
NnpoBeeHHbBIX B nabopaTopuax
Ypumckoro Bonokanana u Mu-
CTHTYTa TEKTOHHKH H reodusn-
ki JlaibHeBOCTOYHOTO OTeNne-

Hua PAH r. Xabaposcka, BbIsB-
JIEHBl TIPHOPHTETHBIE 3arps3-
HAKLIHE BEINECTBa p. AMypa H
paspaboTaHa nporpaMma o
JaTbHEHIIEMY  HCCIEeNOBAHHIO
Ka4yecTBa BOJIBI.

Beigo/s

Konrtpone  kavectsa  Bojml
CIIOKHOTO HCTOMHHKA  BOJO-
CHalMKeHHMA ¢ TpaHCIpaHH4HBIM
3arpA3HEHHEM JI0/DKeH OBbITh
MHOTOKOMIIOHEHTHBIM,  BKJIIO-

yas onpejeNeHHe [PHOPHTET-
HBIX W Haubosiee wacto BecTpe-

HAlOIIMXCA B NPHPOAHLIX BO-
Jax 3arpA3HAIOUIAX  BelecTs,
B TOM YHCJE MOIHLHKIHYECKHX
apoMaTH4ecKHuX  YIJIEeBOJOPO-
N0B, TECTHUHIOB CHMM-TpHa-
3HHOBOro paAfaa, (ocdopeomep-
KAIHX OpPraHHYecKuX [ecTH-
UHI0B, xjaopdeHonor u ap.
JIna onepatuBHOrO pemIeHHA
BONPOCOB  BOJOMOATOTOBKH H
KOHTPOJIA Ka4ecTBa MHTHEBOI
BOJII JutA r. XabapoBcka He-
00xoM CHCTEMATHYECKH
MOHHTOPHHI  COCTaBa  BOJIBI
p. AMypa B pafioHe BrnajgeHHd
p. Cyurapu.

K. B. AOMHWH, rnaeneii wixenep; E. E. APXUMNOBA, rnaexeii TexHonor (MY ropoga Xa6aposcka «Boaokanan»);
C. P. WUTEPHEP, aupektop; C. 1. NY3IMH, uHxeHep-koHcTpykTop (000 «HBL YHUTOKs, ExaTtepuHbypr)

OnTuMmusaumsa TeXHONOrM4ecKkoro npouecca oOMMCTKU BOAbI
Ha coopyXeHusix Bogonposoaa r. XabapoBscka

Ilouck HoBBIX pelnenuii s
ONTHMH3ALMH TEXHOIOTHYECKHY,
MPOLIECCOB HAa OYHCTHBIX COO-
PY#XEHHAX BOJONpOBOdA . Xa-
DapoBcka nmoka’aj, 4TO HENlb3sA
3pdexTHBHO ynpaBnATE NoOAro-
TOBKOH TNHTBEBOH BOALI, He
HMes nepej rnasaMu JHHAMHKH
NpoLEecca B peaibHOM BpeMeHH.
[locne O3HAKOMIEGHHA Crhelua-
nuctoB Bomokanana ¢ pabora-
mu 000 «Hayuno-BHeapenyec-
KHH uentp YHHUTOK» (Ekare-
pHHOYpPr) B obnacTi onTHMH3A-
[IHH TEXHOJIOTHYEeCKHX Npolec-
COB pPeareHTHOH OYHCTKH BOJIbI
cpencteamu ACY TII [1] B
(peppane 1999 r, Hauanocs BHe-
JApeHHe KOMIBIOTEPHIHPOBaH-
HBIX CHCTEM ABTOMATHYECKOro
KOHTPO/NS ¥ YIIPaBIeH#s.

B Hacrosmee Bpems Ha ro-
JIOBHBIX OYHCTHBIX COOPYHKEHH-

AX BOAOTIpOBOJA r. XabapoBcka
YCTaHOBJICHBI JIBA KOHTPOJLHO-
H3MepHTENbHBIX Moayis (KMM)
«KoarynsaHr — oceeTnHTENL» H
JABa  KOHTPOJIbHO-HIMEPHTEb-
HBIX H YNPaBJAOLIMX MOJAYIS
ABTOMATHYECKOro 103HpPOBAHHS
koaryngata (KMM AJIK). KUM
«Koarynsur - oCBeTJIHTENb»

Ne 1 obecnevnsaer KOHTpPOIB
KayecTBa peuyHoM BOJLI, a TaKxe
BO/ABI IOC/IE CMECHTENEeH H OT-
CTOHHHKOB 10 MyTHOCTH H pH.
KHM «Koarynaur - oceetiu-
Tenb» Ne 2 (puc. 1) KoHTponu-
PYeT MYTHOCTE npol BOJABI MO-
cie 12 u3s 15 ckopeix ¢uIsTpOB
FOJIOBHBIX OYHCTHBIX COOpYIKe-

Puc. 1. KHM «KoarynaHT — ocBeTnuTenk» Ne 2
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Puc. 2. OcHoBHOe oKHO nporpammel KUM ALK

auii. KMM AJIK noanepxusaer
3alaHHYIO JI03Y KOarylfHTa OK-
CHXJIOpPHIA AMOMHHHA, BBOJH-
MO0 B OYHUIAEMYK) BOJY Ha
JIBYX CMECHTEIAX CTAHIHH.

Ha OMHCTHEIX cOOpYyXEeHHAX
rops4ero BogocHabxenus KMM
«KoarynaHt - OCBETJIHTENIb»
KOHTPOJIIHPYET PEYHYIO BOJY, a
TaKAke BOJAY [OCHe CKOpbIX
¢dunbTpoB W cMecHTens (12 nmo-
TOKOB Ha JBYyX odepelsx); JBa
moayna AJIK nomnepxupaior
3ajlaHHBIE JI03bl KOAryJsHTa.
KMM AJIK wuamepser u oTO-
OpaikaeT Ha MOHHTOpPE KOMIIb-
I0Tepa B IHCMOETYEPCKOH OKOJIO
90 TexHONOrHYECKHX H KOH-
TPONBHEIX NapaMeTpos (pHc. 2).
OcCHOBHBIE H3 HHX: pacxol pa-
Douyero pacTeopa KoaryjfaHTa,
pacxojl MCXOJAHOH BOIBI, BEJIH-
YHHA EKTPONPOBOJHOCTH
npod peuyHoil BOJABI 10 J03HPO-
BaAHHA KOAryJAHTA H XJopa, MHo-
Clleé BBEJAEHHA XIOpa H [OC/E
BBEICHHA Koaryisura, pabouas
HacTOoTa YacCTOTHBIX ]'[pHBDiIﬂB
HACOCOB-103aTOPOB, BEJIHYHHA
}’HPEEHHH}IIIH}: CHI'HaAJIOB H 10-
3bl KOAryJIAHTA,

B cranpapthofi cxeme aBTO-
MATH3AUMKH Mpolecca J03Hpo-
BAHHA «I10 00BeMy» HeoDXO0IH-

R ——
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MOE KOJMHYECTBO KOaryJsaHTa
ONpeeieHHOH KOHLEHTpalHH
nobaenserca B obOpabarbiBae-
MYIO BOJY NpONOpPUHOHAIBHO
ee pacxoay. [lpm 3tom poza
KoarynfaHrta [, pacCYHTEIBAETCA
no opmyne:
Dy = (10°qPC)/Q,,

rue g. — pacxoj paboudero pac-
TBOpa KoaryjaHTa, M/ P -
MJIOTHOCTD, rfcM3; (' — KOHIlEH-
Tpauus pabouero pacTeopa Koa-
rynadTa, % no macce; @, -
PACXOJ HCXOMHOM BOJBI, M /4.

M3 Gopmynel BuAHO, YTO 1018
peanu3ainuy 00BLEMHOr0 MeTo1a
JI03UpOBaHHA HeoOX0IHMO Ha-
JIHYME AaTTecTOBaHHBIX pacxo-
JIOMEPOB HCXOHOI BOJIBI H pa-
Oo4ero pacTBopa KoaryJjisHTa c
3a/IaHHBIMH  KOHLEHTpalMeHd H
MJIOTHOCTRED.

B KHM AJK npumeHnen
KOHJIYKTOMETPHYECKHH MeTon
onpeleneHHs 03kl peareHTa
He3aBHCHMO OT pacxojioB (Ha-
NMUYUA ATTECTOBAHHBIX pacxo-
IIOMEPOB) HCXOIHOMH BOIBI H pa-
Dovero pacTeopa KoaryJjsHTa, a
TAKXE €ro IUIOTHOCTH H KOH-
LEHTPALHH, Obopynopanue
HMeeT JBa pexuma pabotel. B
dBTOMATHYCCKOM PCHHMC MO-
ayne AJIK nopnepxuBaer 3a-
JAHHYIO OTIEPATOPOM J03Y Koa-
ryJaHTa (OKCHXJIOpHIa amoMH-
HHS MJTH CYNb(ara amOMHHHSA),
Bpemsa mnepexoiHoro mpoiecca
NpH H3MCHEHHH pacxojlla He-
XOJAHOH BOJBI HIIH KOHILIEHTpa-
uHu pabouero pacTBopa Koary-
NAHTAa cocTaBnger He Oonee
10 mun (puc. 2). B pyuynom pe-
WUME  MOIYJIb  OTC/IEXKHBAET
BPEMEHHYIO 3aBHCHMOCTH J103BI
Koary/nsura 0e3 ee KOppeKiHH,
a4 TeXHOJOr HJIH CMEHHBIH Mac-
Tep HMMEET BO3MOXKHOCTB IpO-
pepHTH Mobyio npody, a Takxke
H3MEHHTb PEKHM paboTel Haco-
ca-/103aTopa U MpOBECTH HeoO-
X0 JMMYI0 KATHGPOBKY.

KHUM «Koarynssut — ocger-
JIHTENB» MNpPEa0oCTaBJIdCT JHC-
neryepckoii cnyxbe B TeyeHHe
cyrok okosio 2000 3HaueHHi
MYTHOCTH H BenuwduHsl pH,
orofpakaeT Inpouecc Koarysiu-
pOBaHHA B3BeCH Npod BOABI C
pazHblX y4acTkos. Jlns nporHo-
IHPOBAHHA W OLEHKH BIHAHMA
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Puc. 3. OkHo nporpammisl KUM
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pasHYHBIX (DAKTOPOB Ha IMpo-
LeCC KoaryJIHpoBaHuA (KOHUEH-
TpauHd pabouux pacTBOpOB
KOary/lIsHta M (UOKynsHTa, MX
03, 3(QdeKTHBHOCTH mepeme-
IIHBAHHA B cMecHTeNnsx H obpa-
30BAHHA XJIONBEB B KaMepe, na-
paMETPOB Ka4decTBAa HCXOJHOMH
pedHOH Boabl M T. 1) Ha KUM
«KoaryIdHT - OCBETAHTENb»
Ne 1 aBrOomMaTHYeckW peann3y-
eTcd «pexum npobHOH koary-
TSR,

Ha puc. 3 npusesen rpadux
BpEMEHHOH 3aBHCHMOCTH MYT-
HOCTH MNpoObl BOJBI, OTODOpaH-
HOH Mocjie CMeCcHTeNd, oTpaxa-
FOLIEH Mpolece OCBETIEHHS KO-
aryTHpoBaHHOH B3BecH B pabo-
yei emxocTH Momynsa «Koary-
JIAHT — OCBCTIIHTE/E» IMOCIEe &
MepeMeNIHBAHHA B TEYEHHE JIBYX
MHHYT ¢ 4dacToToi 8,7 ob6/Mun.
PeanusyeMelil B MOAYIE peiHM
YCIIOBHO HA3bIBAETCA «PEKHM
npobHo#i koaryaauuu», OH mo-
3BOJISET OLEHHBATH ONTHMAJb-
HOCTB JI03bl KOAryJsHTa, omnpe-
neneHHol xumu4eckoil nabopa-
TOPHEH B X0l NMpoBeJeHHs Jia-
OopaTOpHBIX NPOOHBIX Koary-
NAUHH, H OCYUIECTBJIATL €€
KOPPEKTHPOBKY.

MouuTOpHHr pafoTel OuH-
CTHBIX COOpPYWEHHH NO3BOJIAET
aMcneTdepckoii cnyxbe onepa-
THBHO IIPHHHMAThL MEphI B CIy-
4ae pe3Koro WiIMeHeHHs Kauye-
cTBa HCXonHOH BOmbl. Yacro B
MaBoJOK MYTHOCTE PEeYHOH BO-
Jibl B TEYEHHE OJHOI0 4Yaca Mo-
KeT M3MeHHTBCA oT 30 mo 110-
200 mr/n. EcnH He OpPHHATE
OMEPATHBHBIX Mep, BBOJHMAasd
1033 KOAryJsHTa MOXKeT CTaTh
HEIOCTATOYHOH JUIA MOAIepka-
HHUA COOTBETCTBYIOLUEro Kave-
CTBA BOIBI, [PH 3aBLILICHHOMN
e JI03e pacxoJl ero MOKeT
OBITH YBE/NHYEH B JIBa pa3a H
bonee.
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Puc. 4. OkHo apxuea gavHbix KMM

Apxupaele Jganaele KHMM
«Koarynsur — ocpeTnMTENnb» 3a
AHAJIOrHYHBIH MEPHOJ roja rno-
3BOJIAIOT CMEHHOMY macTepy (B
3aBHCHMOCTH OT MYTHOCTH HC-
XOJHOH BOJBI) 3aJaTh NEpBOHA-
YAUIBHO TY /103y KOAryjisHTa,
KoTopas Oblla ONTHMANbHA 1A
ITOI0 MEPHOAA B NMPOLUIOM Io-
ny. Hanee (B pexxkume npobHOH
KOAryJifllHH) OH CpPaBHHT CKO-
pOCTh OCBETIIEHHS KOaryjaHpo-
BAaHHOH B3BECH B JaHHBI MO-
MEHT ¢ TOH, KOTOpas 3aHeceHa B
apXHB paHblle, H cjenaeT Heod-
XOJIHMYIO KOPPEKTHPOBKY J103bl
koarynanTa. [lapamensio KUM
AJIK nossonser crabHibHO
MOJUIEPKHBATE 3allaHHYIO J103Y
KOAryiasiHiTa, 4YTO HCKJIKYaeT
BO3MOMHOCTH OTJIHYHA 03 Koa-
TYJIAHTA B MPOLUIOM rojay H B
JaHHBIH MepHod. ANeKBaTHas
033 KoaryjiasHTa MojiepKupBa-
eT KOHLUEHTPAIHIO OCTATOYHOIO
ATHOMHHHA Ha BBIXOJE ¢ QHIBT-
poB B npeaenax 0,05-0,1 mr/n
(0,15 Mr/n B KpMTHYECKHE Tie-
PHO/BL), CONEpAKaAHME Heneza He
npesbinaet 0,1-0,2 mr/m.

[Tocne BHenpenus monyneit
AJIK Opina crabunusmpoBaHa
paboTa OTCTOHHMKOB. ABTOMA-
THYECKHH KOHTPOJE KayecTsa
¢uneTpaTa Ha Bcex QHIBTpax
MO3BOJIAET MOCTOAHHO CIEIHTh
33 PEKHMOM HX paboTel B mpo-
BOIHTH MIPOMEIBKY TOJNBKO B TEX
CAy4asx, Korga 3Tto JaeiicTBH-
TENBHO HeoOXoaumo. B pezyins-

TaTeé 33 CcuYeT YBeJHYeHHA
(PHABTPOLIMKIA H  IKOHOMHH
NMPOMBIBHOH BOJIBI yBEHYHBA-
eTCs MOoJe3Had NMPOU3BOIHTENb-
HOCTH OYHCTHEIX COOpPYEHHH
npu obaszarensHoM cobmioe-
HHH kadectBa. Ha puc. 4 npen-
CTaB/IeHBl rpadHKH BpeMeHHBIX
3ABHCHMOCTEH MYTHOCTH npob
(uneTpoBaHHOMH BOABI 12 (HIE-
TPOB TOJIOBHBIX OYHCTHBIX CO-
opy:eHuii Bojgonposoaa. Hs
pHC. 4 BHAHO, YTO (HIBTPEI pa-
GoraioT mno-pazHomy. Cpeatee
BpeMA (QHABTpOUMKIA ~ 12 y,
MPH 3TOM MOKAa3aHHEM K MpoBe-
JEHHIO NMPOMBIBKH (DHIIBTpa sB-
JIAETCH YBEJHYEHHE MYTHOCTH
(puneTpOBaHHOH  BOABI IO
1,5 mr/n, a npu pabote B pexu-
M€ 4Ype3BBIYAHHBIX CHTYauHuH —
no 0,58 mr/n. OneiT HCMoNib30-
BaHHA KMM «Koarynaurt — oc-
perautens» 1 KMM AJIK ¢
teppana 1999 r. no deppans
2005 r. u3nomxeH B [2].

B mnpouecce 3skcnayaranum
MOIAYNEH Mo XKeMaHHK TEXHO-
JIOTOB OYHCTHBIX COOpPYHeHH
Bogonposoga OO0  «HBII
YHHUTOK» nocrositHo BHOCHT
KOPPEKTHPOBKH B NpOrpaMMHOE
obecneyenne. OBopynosaHHe
CTaHOBHTCA Oollee YHHBEpCAIb-
HbIM H TEXHOJIOrHYECKH 3ajeii-
CTBOBaHHEIM. (cyuiecTpisercs
HapabDoTka MaTepHanoB (apxH-
BOB) MO OYHCTKE BOJIBI HAa CTaH-
L[HAX, YTO MPHBOJUT K MOBKILIE-
HHIO HAJEKHOCTH HX paboTel,
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YIYYIIEHHIO KavecTBa MHTHE-
BOIl BOJBI, CHHIKEHHIO ee ceDe-
crouMocTH. Kawnaelit Moayns
npejcTaBngeT coboi He NMpocTo
cpelcTBO H3iMepeHus pajga ¢u-
FHKO-XHMHYECKHX BeJIHYHH, a
H3MEPHTENBHO-BEIMHCITHTEIBHBIH
KOMILIEKC, codeTawoluii B cebe
cpeicTBa  CAMOJIMATHOCTHKH,
ABTOMATHYECKON OYHCTKH Iep-
BHYHBIX Npeobpazopareneid H
KOHTpOIIA COCTOAHHMA HCIOJIHH-
TENBHBIX MEXaHH3IMOB, BKIIIO-
YeHHBIX ¢ HEM B cucremy ACY
TIT [3; 4].

Pa3suTas cucrema caMmoHar-
HoctHkn KHMM AJIK u «anro-
pHTM De30MacHOCTH TEXHOIOTH-
YECKOro nmpouecca», pcalH3o-
BaHHBI B mMporpaMMHoM obec-
ne4yeHHH «YHHUTOK-JTUC-
[IETYHEP», wHcxmouaroT J0MK-
HBIE YIpaBIAlQOIHE JNeHCTBHA
obopy10OBaHHA NPH AaBTOMAaTH-
YeCKOM J03HpOBaHHH pabovuX
pacTBOpOB KoarynsHta, obec-
meyMBas BBICOKYID CTaDHIIB-
HOCTh MOJEpHaHHA 3aJaHHOH
no3el ~ 0,2 mr/n no AlzOs.

B nacroaumee Bpemd Ha lleH-
TpanbHOH  HacoCHO-(HIETpO-
BaJbHOM craHnuu r. Xabapos-
cka Benytcd paboTel mo ee ne-
peBoaly B ABTOMATHYECKHH pe-
UM (YHKIHOHHPOBaHHA, JUIA
ABTOMATHYECKOI0 MOHHTOPHHIA
TEXHOJIOrHYECKOro npoiecca Ha
CTAHLUMH  YCTAHOBJEH KOHT-
PONBHO-H3MEPHTENIBHBIH ~ MO-
nyne «KoarynaHt — OCBETIIH-
TENb».

3a Bpems pabotbl ¢ 1999 r.
Ha BOJOOYHCTHBIX CTAaHLHAX
r. XaGapoecka obopynoBaHue
000 «HBLl YHUTOK» 3ape-
KoMeHaoBano cebd Kak mnpo-
CTOe, HalexHoe M HHpopMa-
THBHOE CpeACTBO ONTHMH3a-
HHH TEXHOMOTHYECKHX TIpo-
HEeCCOB pearcHTHOH O4YHCTKH
BOJIBI.

Brigoasbl

KOHTpOAbHO-H3MEPHTENbHEIH
MOJIYIIE «KoarynsHT — OCBETIIH-
TeJlb» B PEXHUME ONEPaTHBHOIO
KOHTPOJIA 3Ha4YeHHH MYTHOCTH,
penuunHbl pH M ckopocTH oc-
BET/ICHHA BOJbI NMPENOCTABJIAET
aHCHneT4epy BOJIOOYHCTHBIX
cranumnii uHdopmaumio ob on-
TAMaTbHOCTH mpouecca. Ome-
PaTHBHOCTH MPHHATHA pellIeHHH
cnocobCTBYET IKOHOMMH  pac-
X0Jla peareHTOB (B CpPEIHEM Ha
10 %) u npomeiBHOH BOJBI (B
cpeanem Ha 10 %), a Takxe no-
JIy4eHHIO cTaOMIBHOTO KadecT-
Ba OYHIAEMOi BOJBI (co/epxa-
HHE OCTaTOYHOTO0 AMOMHHHA
0,05-0,1 wmr/n, xemesa 0,1-
0,2 Mr/n, ocobeHHO B NMEPHOIE
JNOKIEH H MaBoIKOB).

ABTOMAaTH3allHg  TIpoliecca
JIO3HPOBaHHA KOaryjidHTa ¢ Mo-
moineio KMM AJIK nozsonaer
MOCTOAHHO MOJIEPHBATE Er0
ONTHMAIBHYIO 03y, a TaKxKe
KOHTPOJIHPOBaTE  JIO3HpYIOLIEe
obopynosanue. OTKNOHEHHE OT
ONTHMANLHON 10361 KOAryJlIaHTa
coctapinger He Oonee (0,2 mr/n
Mo OKHCH aJIIOMHHHA, YTO CIIO-
cobcTBYeT cTabunu3auuu pabo-
Thl TOPH3OHTANILHBIX OTCTOHHH-
KOB H (HIILTPOB.

OnepatneHas HHQOPMAaLIHA O
JHHaMHKe paboThl KaXJIoro otT-
cToHHHKA H (PHILTpa NO3BONAET
CMEHHOMY MacTepy CBOEBpe-
MEHHO pearupoBaTh Ha H3Me-
HAKOIIHECA YCIOBHA TEXHOJO-
FHYECKOre npouecca H IUIaHH-
POBATE NPOMBIBKY (MILTPOB H
pernaMeHTHEIH cOpoc BOIBI H3
OTCTOHHHKOB. ApXHBHBIE JaH-
Hele KHM «Koarynautr - oc-
serantens» 1 KMM AJIK npe-
NOCTABNAKT TEXHONOrY CTaH-
[HH BO3MOXHOCTE YCTAHOBHTE
NPHYHHHO-CNEJCTEBEHHYIO CBA3L
MEMY TMOKa3aTelAMH  «03a

KoarylaHTa —+ MYTHOCTh OT-
CTOHHHKOBR — Ka4yecTBO (HIIBT-
para», OCYIIECTBIATE KOHTPOE
paboTel CMEHHOr0 MacTepa, a
CMEHHOMY MacTepy — MpOrHo-
3UPOBATH TEXHOJIOTHYECKHE pe-
MHMEI H KOHTPOJIHPOBATE 3IKC-
MIyaTalHOHHbIH MepcoHan,
Y4YacTBYIOIIHH B TEXHOIIOTHYE-
CKOM Mpoliecce.
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