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1.1 ¥KazaHuA No NpPUMEHEHWID

[anHwe ykalanwR pACNPOCTRaAHAKITER HAa CTAHAARTHEE
MCNONHEHWS NNAcTUHYATBIX TennoobmenHukoa FUNKE
(MTO). Ors creuuanoiodd MCNOMHEHWA MOrYT NoTpebosarson
onpenenevHsLIe QONQAHEHWA K MHCTRYKLUMW N0 IKCONYATALWM,
np# ITOM YHRTRIBAKTCR l:l'lﬂl..l,lr‘l!i!l!ﬂﬁili.[“l’l EAWOoro ovgenbHoro
3axaza. JKCNNYATAUMA o TexHuqeckoe obcnywweanue
AAACTHHYATEE TENNOOGMEHHHKOB BRNOMHAKITCR TOMNLKD
CNeUMansHo ofy4eHHbiM W KBANWEWLWPOBEHHLIM
napcosancs. Ocolenne cTporo AoN#KHL cobnKNaTLCH
TPEBORAHIA HALMOHANEHLX 0 MEMIYHAROAHELE HOPM ONA
cocynon, paoTalowMy Noa AZBNEHUEM, C ONACHLIMH
WMAKOCTAMK W FE3AaMH, 3 Taowe TPOGOBAHWA TEXHHKK

BelonacHocTe wa npowascncTee | B epMaduw’ 3axkow
Ge30NaCHOCTH HA NPOWMIBOACTEE M COOTBETCTRYWIME

HOPMB)

BHuMaHue!

o BawHo!

Mepen esoaomM TENNCCEMEHHWKS B AKCNNYaTaUWD
OpraHMIaLMA. INCNNYETHRYIOWER JaHHeIR annapaTt, 4onsHa
COOTBETCTEEHHO NPOWHCTRYKTWPOBaTE nepconan. MHeTpyHK-
UMA NO IKCNNYATaUMK JomkHa DeiTs BoETQA AOCTYNHA.

B cny<as vcnons3osanvA NTO ans aonpeaeneqHbix pabor,
HEYKIIBHHLIX B JEHHOH WHCTPYEUMW, AW BOIHUKHOBEHWA
TOYAHOCTER ¢ NOHAMaHMEN TEKCTE MHCTRYKUMW CRegyert
ofpartuTeca 3a KOHCYNbTauMed B chupmy FUNKE.




1.2 HazvauveHue

NTO FUNKE paspalam«eanTcs COOTEETCTESHHD YCNOBMAM
SKCI'III?ETEL\HH. EII‘]PE.‘J.';E:-‘FEHHI:HI JAEATYHKDM OTHDCHTENLHD
TEMNERATYPL, ABBNEHUA, 0O BLEMHOID DACXOLE W CREan, 1
NPOWABCARTCA B COOTEBETCTBMK C Tpeboaawvamm EC ans
COCYADB, HAXOARWMXCR NOQ GaBneHkem, 97/23.

FUNKE “ X

Ha KOHCTDYKTWBHBIE MIMSHEHWA, 3 TAKKE OTKNOHEHWA OT
YCNOEWA IRCRNYaTalW, ONPejeneHHElX AEHHOR WHCTDYK-
uren, HveobxoauMo NMUceMEHHDE pazpeleque inpMbl
FUNKE. B npotuanom criy4ae FUNKE He HeceT rapasTHiHOR
OTBETCTREHHOCTH,

JRCNYATAUMA B YCNOBWAX PEIKWX Nepenafcs AasnaHma uim
Konebanya TEMNEPaTYPE MOXET NMPUERCTH K MEXaHWMECKUM
NoBpeXASHUAM aNNapaTos ¥ PAIPYLWEHWD M3TEpHanos |,
CNEQOBATENBHO, HEeLonyCTUME!

1.3 MaeHTudmMKauma | THNOBOR WKWNLA

MTE FUNKE nocTaanRaTch © THROBBIMK LLIWMLIAMH, HB
KOTORLIE }"KHJHB’EK}T‘ER TEXHWYECEME XapakTeprCTHEn
annapaton. Heobxonwmo abecnevwwTs 4o0CTyNHOCTE W
HUTBEMOCTh LWUMNEAS, KOTOPBIA KDENWTCH HA BHEBLHER
CTOPOHE NNUTEI NOPTOR NPUCOSIMHONKA W COOSDKWT
CNEAYIOLIME AaHHBEIE

= Tun NTO/ koOHCTPYKTHEHLIA PR

- Howmepcepud

- lNoa waroroBnesnn

- Homep sepresa

- MakcumaneHoe paBouee pasnovue PS

- MuuumansHan paboyan Temneparypa TS min,

(npu veobxoaumocTH)

- Makcumaneshan paBovan Temnepartypa TS max.

- Obwem

= HenwiratensHoe gasnesss PT

- Katercpwa cpeak (B cooTBeTCTEMM ¢ EC-
Hopmamu 37/23 EG). B cnyvae , ecnu Toro
TpefyloT BLIWE YHalaHHbLIE HOPMbI,
YKalLIBAOTCA CNeAyWMe AaHHbIe:

- CE-oboanavucHue

- MoesTHdMEAUMOHHEIR HOMED KYK33aHHOTD
KOHPPONBHOTO NyHKTan no DGRL

- faTtawcnbITaHWs

CranoapTHOE HCNONHEHWE-BUE CNepeaw

Bee T'I]'.'IHCDE‘;I.HHEHHH’ HBXOOATCH Ha HAYaANRHOE NNWTE
(TUNOBGW WWNLA ONPEASNAET HAYANLHYK NNETY)
FPacnonomexne NpUCoeaMMesiti MOwET BEPLMPOBETLER B
3ABMCUMOCTI 0T JaKkasa ¥ TNa annapata B ocHoBHOM
PRINKYET NBpannensHbiA (cepuA GPL) » aMaronansHb:i

(cepus TPL)Y notok cpeg (cm.paznen 30)

OBWMA BMA THNOBOTD WkMbAa
{BO3MOMHO MCNONHEHWE #3 ABYX YacTeW)
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Piac. 4

CneuvansHoe pacnonoxedHe NpUcoeqMHeEH WHia-

Bua c Bowy

Mpu SaHHOM WCAONHEHAN NPUCOEOWHEHNA «TDENILLLER
CTOPOHLI» HAXOOATCA B QUEroHANBHOM DAcnonoMeHny Ha
HAYANLHOW MAWTE, NEHCOEaANHEHWA HHETPEB&HMGH
CTOPOHBI®-8 JHATOHANLHOM PACNONOKEHWK HE KOHEYHOR

nnuTe - -



BHumanue!

Moakniovenne, IKCNAYaTaUMA W TexoBonyMuBaHKMe
ANacTHHYaTeiX TennoobMerdrkos (MTO) eenonyaoTeR
TONEKS KBANUGUUMPOBAHHBIM NEPCOHANOM,

Tpebyetcn TouHoe coBNOACHWE HALUMOHANEHLIX K

MEXOYHARDOOHEIX HOPpM ONA COoCynon, PBEGTHFQLH.HI nog
AABNCHWEM, C ONACHBLIMH HWOKOCTRMA W raljamM

(Espona: Hopmil EC anA cocynos, pabotawowmx nog
Aasneduem, ITIZIEG), a Takwe TReBOBAHMA TEXHHMKH
Be30nacHOCTH Ha NnponasogcTae (8 MepMaHMK; 3aK0H
BraonacHoCTH HAa NPOWIBOACTEE W COOTRETCTEYIOLME
HOPMIs ],

B cnyqae npuMeHeHHA cped kateropui | {EC) unu onacHmx
MUAKOCTEM W ralos, nepea BBoAoM TennooBMenHuka 8
:H(GI'H'I"'ETHLEHIO MOMET noTpuEuua'rh:n npoBpegeHne
AONOMHUTeNEHbIX MEP GEI0NACHOCTH, YHUTEIBAOWMX
KaTErOpHK ONacHOCTH AdHHLIX BewecTs, B nannom cnyyae
AKCNNYATUPYIOWan opradviaumna obecnevneaer

MR OB AEHRE O ORHITE MO b e Besanat e st

Mpw axcnnyataymn NTO paspellaeTcs NPMMEHATE TONLKO
Cpeakl, NOOATEEPHASHHLIE NPOXIBOOWTENEM B
crneyndpmkaymm 3axaza, B cny4ae 3amedsl cpeg
HeOEXOAMMO NMCEMEHHOE papelwedne FUNKE.
Mpraoep#vBaRTECH OBWMX OrpaHWYEHWA AN CPEM M
INEMEHTOR, BXOAAMX B COCTAE BOAbI, YKAZAHHLIX B
pazgene 7.0.

3anycxk MTO B IKCAMNyaTauwio AONYCKALTCH TONBKO B
CRyYae, 8cNW annapart He HAXOOMTCH Nog DABNeHHEM,
ONOPOXHEH K TEMNEPATYPa He NpeBkiwaeT 40°C!

Ans patorc NTO HeoBxoOMMO HENONBLIOBATE
CNEUHanbHLIE JIAWWTHLIE nepyaTks. JcTpeie kpas
METANNMYECKHX NIACTHH MOMYT NOpaHuTL. B cnyyae
momTaxa NTO B 30HaX, HE MCKMDYA DWW BOIMOKHOCTE
Nopaxesus MOAEA N0 NPUYKHE NPOTEYKK annapaTos
(Hanpumep, B npoxonax 1 Ha pabouux mecrax),
HEOOX0OHMO NPWMEHEHWE 13 WMTHBIX CPBACTE OT
nonaganya Gpoiar

Mpw pabounx Temnepatypax esiwe 60°C neobxoammo
05eCNeNHMTEL B I0HAX IKCNAYATAUMM TeNNooBMeHHHKOR
JAUWMTY OT CONPUKOCHOBEHMA C ANMNAPATAMK KK
WMCMONLI0BaTE CNEUMANbHbIE Jarpaxgerun. Oannas
HEoOXOOHMOCTE HE BOIHUKAET, BCAM annapar cHabmer
TENNOHIONUPYIOWER J3LHTOR (TENNOHIONAUNOHH IR KOWYX

FUNKE).

3.1 KoHeTpyKuMA I mare pPHansi

Masanwe Tennoobmersmkn FUNKE (cTanpaptroe
nenonHeHue cepi GPL) COCTORT W3 BLICOKOKEYECTEEHMHBIX
CTANLHBIX NOSCTHH, KOTOPLIE CN3KBKTCR BAKYYMHEIM
£Nocofom 8 OOWH KOMNBKTHLIA, YCTORYMBLIA K AEENEHID
Brok. B kauecTEE NPWNOS MCNONLIYETCA ME0b WAK HWREMs,
Mpw cBopre kaMDaA BTORaR NNECTHHA NOBODEYWEASTCH Ha
180°, cbpasyn pasaeneHHEIE KBHaNL!, NO KOTODLIM
MPOTEKAT (KEK NPEErND B NPOTUECTOKE) YYacTayowne &
rennooSmede cpeast [Ans cneuransHey cnysass
NPMMEHEHWA (B 33BMCHMOCTH OT THNE) BOIMOMHD CO3ASHWE
napannensHore NoToka cped, Onpeaenedusld npodians
NMACTHH WKW SONONHWTENEHS BCTPOEHHLIE TYPOYNeHTHL2
NAACTUHE! (TUN TPL) cbecreynsaioT BuICORYD CTENEHE
TYPOYNEHTHOCTI NOTOKS, YT FAPaHTHPYET SthhekTHRHYKD
TERNQNERERAYY Ja%e NPU HUIKUX oD beMHnX pECKOZaX W
COKPELWaeT 40 MMHUMYMA PWCK 33rDRIHEHUA

MaTtepuans! (CTaHOAPTHLIE MCNONHEHWUA):
MnacTiHbl Graropoguar cTans 14401 1 AISE 316

MEOL (92 8%) Tun GPL, TPL. SPL, APL
HuKkens (989 8%) Twn NPL

Mpwunod;

rpERLLER

BX0L4 rsj‘;

Harpeags
CTOpOHA
BLIXO4
rpeswan M M
CTOpoHa Harpesadman
BbIXoO CTOpaHa
Bxog

Fuc. 5

Twn GPL. MpwHumKn ycTporcTaa



Pue, 6

OanoxopoBan cxema tennoobmeqdnka. Boe
ﬁpHCGE,ﬂ,HHEHHH HAXDARTCH HA HBYANLHOR NNWTE (B Cxeme
Cnesa, oM Takse puc 3, ctp )

3.2 OcobeHHOCTH KOHCTPYKTHBHLIX pALOB
GPL, TPL, SPL, GPLS, NPL, APL

Cepun GPL

TennoobMerHrEn ANA YHUBEPCANLHOID NPUMEHEHRWRA C
nRacTuHaMis ¢ V-pencadon. Dnucanve B paagene 3.1

(CM. TakWEe hpoHTHCNKE)

Cepwur TPL

TennoobMmexsHuk capun TRPL w SPL coctosT W2
BLICOROKAYECTEEHHEIX, HENPOMUNWDOREHHLIX NAACT
Me#gy NPoToUHEIMIK K2HENAMK ANA Harpesasmon
rpemWed cpesl BCTPOeHel CReuwaneHsie TypOyneHTHee
NNECTHHE, DTHWHEHILWECH BLICOKDA TEDMUHECKOW
PGENTUBHOCTLIG. BMECTE C OCHOBHBIMK NNMTEMK NNACTHHL
CNAMBAKITCA B OAWH KOMOAKTHEIR, YCTORYMERA K J3BNEHMD
Brak, PaanuqHbie MCNanHeHua Typbo-nnacTuy, & Taowe
TEPMO-AUHEMWHECK 3DMENTHEHLIR JHarcHaNEH6IA NOToK
cpel 8 KaHdnax obecneuyneamT BOIMOMHOCTE OOTHMANEHOTO
nonfopa TENNOOBMEHHWKDE ANH DEINUYHEX CrIYYSEEs
npUkeHdeEHHA

Mo swenaswn 3asaiuves NMPACOESHHEHRUA MOTYT
PECADNAraTECA KaK HE HEYANbHOR, TEX W HE KOHEYHOR
NMATaX

AunaroHancHsn noToK
cpea, Twn TPL 1 4

1. rpexsujan cTopoHa BXO

£ rpetan ctoposa BbIX OO
3 HarpesaemMan ctopona BXO0 3 2
4 Harpeaaeman cTopona BRIXOD

Puc. 8

Puc. 7
Muoroxonosan cxeama TannoobMmeHHuKa

MpycoeaMHeHHA HAXOARTCA HA HAYANLHOR W KOMENHOR
NAWTAX (Ha CXEME CReBa W cnpasa),

Cepuwn SPL

TennoobMEHHWEW NOBLILUBHHOR HAQBKHOCTH ©
NpoCTpaHCTEEHHO-RDAINENEHHLIMK KaHanamw cpen B
ACNONHEHWE K CTAHASRTHLIM NNACTHHAM MEMOy XaHANamMm
XONOAHON W TENNOR CREA BCTPOEHA CREeuMansHan pednaHas
palgenuTenctHan nnacrukHa, I:tﬁpa:';'bﬂu.l.an NanocTs YyTEYRK
Braragaps aTomy obecnawwsasTcR MAKCHManeHaR
Ge3onackocTe, ocobewmo Ny KENOMBIOBAHMK MUTEEBOW
BOAL B KAYECTHE OQHOW M3 Cpea. B cnyyvae BOIHUKHOBEHWA
yTE4EN CReaa MOKET BecnpEnATCTEEHHD BLITEKATE HADYMY
yepeld DoKDBLIe OTBEDCTHA,

Cepua GPLS

CraMpapTreie TennooSMEHHUKM NOBBILEHHOR HAAEMHOCTH ©
AsodHoR cTeskod, «DagHay TennooGMEHHER NNacTUHa
COCTOWT K3 JBYX NeMSUWINX OAHS HA SDYIOW NNACTWH, KOTOPLIS
HE CREUBSHITCA Mo BHEWHEMY Kpawo, o0paays Taxum obpazom
kanan ytedkn. B cnyyse oOpajosaqqn yTeqks cpeda
BLTEXAET YEOe3 JaHHBIA K3HAR HapYKYy.

Cepur NPL

MpwHUKMA YETROACTEA M DYHEUMOHWPORSHWR ONWCaH B
pazfens 3.1, EAUHCTEEHHOE OTNWHKE annapaTos daHHoR
CEpMH-HHUKENEBRIA NPUNoR

A BHumaHue!

Maxcumaneroe paBoyes naanexdve annapaTtos capud NPL
{cTaHnapTHOR MononHenue) 16 Bap!

TennooOumedHuky cepuw NPL MOryT NpUMEHATLER © TakKUMK
COSASMY KaK IMMWERE, JEWOHAT CUHTETUHBCKHE MACNA W 4p,
(B KaMIOM OTOENLHOM CHYYAE YJUWMTHIBAETCA CReywhbukauna
jaxasza).

"5 -



Cepwa APL
[aHHan cepun papaboTana CReywansHo Ane chysasa
NPUMEHBHWA CO CPpegame ras | eoga Kakvw e _ | |
TennoobmerHukax cepuy TPL, onTuMmansHwm Tennoobmen
AOCTWMAETCH 38 CYET BCTPOEHHBEIX TyPHyNeHTHLIX MARCTHH.
Mo wenanviD 3aKa34YUKa NPUCOBAMHEHIA MOMYT HaEXOAWTECA
Ha HAYANBHON NOWTE WAKM HE HAYANEHOW ¥ KOHEUKOW NNMTEX
{cm, prc.9),
Puc. 9

3.3. TexHuyeckue naHHbIe

[Javvbie, yxaiavusie 8 TaGRAUE. ABNAKITCA NPEZENBHEIMK

BEMWYHHAMK NS COOTBATCTBYMHLWY CTAHAAPTHBIX
Buumanue' :
WCnonNHeHW, OSRIaTenbHBIMW NDW ITOM ABNMKTCA JaHHbIE.

YRAJAHMEE HA TANQROM WHMNLAS WNK B TEXHWYECKDN
ADKyMEBHTALMM B 3apuCHMOCTY OT 33K338 BOIMOMHL TARKE
Gones HAIKKE BENMYIHE

KoucTpysminiisid pag Maxc patoune gapnese (Gap) Maxc patouan Tesnepatypa (“C)
GPL 30 200
TPL 30 200
GPLS 30 200
NFL K 200
SPL 16 200
APL 158 200

4.0 MoHTax &BH“HH“,

4.1 TpaHCnOPTMPOBKA W YyCTaHOBKA

. MENonNeIoBaTL JAWMTHEIE NepYaTM!
Mpw padoTte ¢ MTO HeofxoQMMO WCNONL30BATE CNEUWaNL-
HBIE SEUMTHBIE NERYATIM

TexHoNOrMuecKn 0BYCnoBNerHEIE OCTPLIE KPEA NNECTHH
MOMYT NOPaHUTE.

Mpwu nepemeweHr nasHsx NMTO NPU NOMOLLM KPEHOE W
NOALEMHMKGE HE LONYCKASTCR WCMONB30BIHME
NPUCOBAMHMTENLHOrD NnaTpytra B KEYECTEE NOABECA.

Puc.10
Pue.11-13: TpaHcnopTHPOBKE Yepes NoaBSWMBAHHE.

Pue: 11,1213
-



Puc. 14

Bonee ofbvemubie NTO obeuMe NOCTARNAMTCR
IBKPENNEHHLIMY HA AeDesaHHOn NNaThopMe o NoONoxEHUI
NeEsa wnu cTor (puc. 14) MNps TPAHCNOPTHROBKE annapaTos
OANH Ha ApYrom Wnw pROoMm ARYTr C apyrom HEQﬁIOﬂHIJn
PaIfeEnaATh Ml '|,"HHI(DHUHHI:-IM METERWANDM

OkazaHue Harpyaku Ha NPEWCORLMHUTENbHE NaTPyBKw
LONYCKBBTCH TOMBKD C pRailpewexnA FLUNKE.

YcTtanoBka:

BonbwwHeTeo nanaxeix NTO FUNKE npegqassadenn Ans
BEPTAUKANBHOW YETAHORKKW (puc. 15/a)

B AaHHOM NONOMEHUY NpUCoOSAUHEHME «IPENOUIAR CTOROHA
BXOQs HEXOAWTCA B BEPXHEM NEROM YINY HEYANBHOA NNWTR
Takwe noNyckasTCR YCTAHOBKA 2BNNAPATA B rOPM3OHTANEHOM
nonosendn (puc 15/8) wnu nexa ¢ HavansHoR NNMTOA
KEEpRY (pWc. 15/ ).

Ba#Ho!

YoTaHOoBKA aNNapaTta B NONoXMEHWUH C NPUCOEAMHEHMAMM
KHUay (puc. 15/7) He pekoMEHOYETCH NO NPUYMHE MNOX0A
NPOXOOMMOCTH BOIOYXa, HTO MOXET NPHBEECTH K
YMEHLLIEHHID MOLWHOCTH annapata.

MNpu seibope yocrawosounon nosuure NTO seobxomumo
NEQWMABECTH 2rp NONHeE ONOPOHHEHME W YAANWUTe BO3OYX W3
annapata li:l'll':I'I-"I nonone208aHY BOAbLl & KE4eCTee

TENNOCPEAL BOZMONHD 0OPazORaHMe BOIAYLWIHEY NPOCNOEL,

KOTODRIE MoTYT CHE3IRIBATE OTPMUATENEHOE EMNUAHWE Ha
paboTy TennoobMeHHUKE).

Mpw wenonesaoeaduy MTO 8 Ka4vecTee KOHASHCATODE MMM
HGHEPHTEHH B XON0aMNGHbix YCTAHOBKEX, annapat MOseT
GbITE YCTEHOBNEH TONEKO B BEDTHRANLHOM NONOMEHMK

E'I'D TAKME OTHOCWTCR KO BOEM Cy4aRm NMDUMEHEHKHA
TﬂnnﬂﬁEMEHHHKﬂE, NPpW KOTOPRIX B KEa4ECTEES COHDR K3 cged
WENONBIYETCA NEP MK FE3, YT0 MOXKET NOWBECTH X
0obpaJoeaHMIo KOHAEHCATE B BNNapaTe (YCTEHOEKE 8 ODYIOM
NonoMeHn QonychaeTch ToNkko ¢ cornackA FUNKE),

Kpome Tore HeohxoaWmo NpenyCMOTREHWE A0DCTATOUMOR
nnowaann 4nA nposegedna paboT no Texsweckomy
DﬁCHyHHHaHHFﬂ %} HJ-DJ'IHU,HEIHHGLE ATl fHJDI‘IHLI.HH KMO=2T
NOCTABNATLCA KAk IWOKOMINEKT]

rpelan

CTOpOHa
BxXOO
18/a
15/r
00 —
Y - = ——— —
188 = ————
| f:'l_ e —
: | td u=)
] He pesoMmeHayeTch
= BOIMOMHD YMEHBLLBHKE
— —— MOWHOETH TenAooGMaHH K
Puc 15 g-r
Jakpennexwe:;

Jaxpannesva MTO npoMmIBodWTCH NOCPEOCTEOM ORODHBIX
HOWEX, KOHCONER WKW HACTEHHLIX KPENNEHKR, Yepannedns
annapatos TONLKQ 3a cueT TpyBonpoBoA0e HeaocTaToHHO!
YEAIAHWE. KAK BARPWAHT aoamoMna noctaaxa NTO FUNKE ¢
ONOPHBIMK HOKKEMKE KNTY YANWHEHHOW DOHOBHOW NNWTOR (G
COOTRETCTAYIOWMMK KDENEMHEIMN OTBERCTUAMAK)

4.2 Okpyxawuime ycnoBus

Crangaptrme wcnonkenus NTO FUNKE paspaBortane: ana
IHCANYBTALUNM B 33KPbITEI, HEXONOAHEIX nomewennax. [Ana
SKCNNYETALWW Ha OTEPBITOM BO3AYXE aNnNapaTel
WIrOTAANWASNTCA B CNEUMANEHOM WCNOMHEHUN WNKW
NPHAMEHRDTCA JBWWTHLIE DCHALWEBHWA

Aﬂuuuauue!

- B ocofedHocTd npu akcnnyatauwy NTO co cpegamd
kaTeropu | (onacHeie cpeakl cornacio DGRL) HeoBxoanmo
cobnwgedue mep oOWeR v NoXapHo GEIONACHOCTH Ha
MECTE YCTAHOBKHM annaparta.

Mpw yctanoske NTO 8 30Hax, B KOTOPLIX MO NPHYMHE
NpOTE4KM 3NNAPATOS BOIHMKAET ONACHOCTE NOPaMeHUA
AHAed (HanpMMep, B NpoxXo0ax v Ha pabodynx MecTax),
HEOBXOAHMO MENONBIOBAHWE JAWWTHEIX CPEACTE OT
nonagsHWs Opwiar

Mpw patoyux Temnepatypax sbiwe 60°C Heobxogumo
oBecneynTh B 30HAX IKCNNYaTauku TennoobMeHHuKoB
33WMTY OT CONPHKOCHOBEHMA C 3NNaPaTamMu unK
MCTONLIOBATL CNeUManbHLIe 3arpaxaeHua, [lavHan
HeODXOAWMOCTL HE BOIHMKAET, 8CNK annapaT cHabxeH
TEMNNOWIONHPYIOWEH IFWHUTOR [TEMNNOWIONALMOHHLIA KO¥YX

FUNKE).

Tennowaonauvea
Mo, ™n TPL

Puc. 16



4.3 MouTax Tpybonposoacs

B sasucumocTy OT yonoswa sakaia MTO MoryT nocTagnsTeca
€ peInboBbiMy WK NaaHbiMK naTpyGkame, a Tamse ¢
INAHLEELIMI NEUCOSIMHEHBRMK

o BaxHo!

Heobxogumo NoNHOe MCKNIDYEHWE BINMAHWA Ha NOPTEI
npucoeauHedid NTO kakux-NWBo TONYKOE, KONeBaHWA KK
BuEpaumrK,

CucTtema TpyBonposoaos Aon#wHa BbiTs JawMwena or
BHEIANHLIX nﬂ'pﬂi‘l.‘l.ﬂ.ﬂﬂ OagneHKA A HD]‘EEEHHHﬁ
Temnepatypel. Cnegyer vaberate yCTAHOBKM aBADHAHLIX
Knanavos, Ecnu gapneHye HACOCOB NpeBLILaeT
Aonycrimoe anA NTO gasnexne, Heobxoanmo

YETEHGHHEH MR COOTRETCTRYMILLEND RPErYNWPOBONHOTO
knanaka. Mexnoy HacocHeim obopynoranuem, paboTamwuwem
Ha nopWHEBOM NpUHLMNE, ¥ NTTO gonxed GoLiTe YCTAHOBAGH
BUBPOracHTENb.

JakpenneHue annapata Tonkxo 1a TpyGonposog!
HepooTaTouHa! (CM, Takse palgen 4,.1)

f'iHHE‘IDJ"IhlUEH TENROnepaijaywa A0CTWIagTCR, KOrga noTox
cpen B NTO, YETAHOBNEHHOM B NONOMEHWA CTORA
COYLUECTARNASTCA B NPOTHBOTOKE (pue. 5-T)

MpwcoeauHenua Ha NTO cooTeeTCTRYIOWE DDOIHAMEHR
nponasoauTenem (puc.d, crp.d),

Bo wabexadwe NnOBREemAEHMA NPUNEraoilny CHCTEM NpW
peipoge [TO w3 skcnnyataummn, Bce TpyGonpoROasL ANA BROAE
¥ BLIBOAE CPed ACN#HE ObiTs OCHELWEHL 3AN0PHBIMMK
KnanaHamu, Kpome Toro, AnA oSecnedYemuy
GecnpenATCTEEHHONO OTBOAR Boaayxa wa NTO TpySonposogu
anA ofens CTOPOH NEWCOBAMHEHWA AONKHL DbiTe OCHAWSHL
HDSH!H.I.I HEIMHA KNanaHdasm,

MNepen seogom MTOE aKCNNyaTawuln HEOBXOAMMO NPOBECTM
npoMelEky TPYDONPOBOAHDN CUCTEME

YcoraHosnenwe cucTemsl TpyBonpoRoaoe v pacnpegensHue
BEHTHNeR AonwHbl BLITE Tak OpraHKIoBaHbl, YTobo
uabexaTe paboTel TENNOOBMEHHWKS BXONOCTYH NIPM €ro
BPEMEHHOM OTEMMOHEHWW BCANY NMPOWIBOACTEEHHEX :nf'l':ﬂuauﬁ
W TeM CambiM w3fewaTe NEpenanos OSBNEHUE NoW erd HWo-
20M BEAKHEHHA, B NPOTUBHOM CNYYEE ABRCTEYWTE COrNECHD
YEE3aHWAM, ONMCAHHBIM B paigene 5_2 CELNIOYEHRE

3amMeHa NpHcoeguHeHHRA

GCNeayHune KOHCTRYKTUBHEIE PAOE NOIBGNAKT
WHEEPTHRORATE NpUcoeavHerus BXO0a » BRIXO0a no
KaXO0W W3 CTOPOH, & TAKNKEe MEHATE MECTaMi ey |
Harpesaemy cTopoHs, GPL. GPLS, NPL

KoHCTPYRTHBHBIE pRALI TPL, SPL. v APL J0nyCKaKT ToNbKD
niMEHEHME HaNpaRNEHWA NOTOKa Mo TE‘GNEI;' W
HAIPEEAEMOW CTOPOMS COOTEETCTEEHHD, ObEMeH rpewed’ »
HErPEBAEMONR" CTOPOH B anNapatax gaHHu TWnoR
fONYCKAaeTCR ToNeko ¢ paspewedus FUNKE!

Mpwu nenonesoaarwn NMTO 8 CNyYaRy | HE yRBIAHHLIX
nponasgautenes, FLUNKE HE HECET OTBETCTBEHHDCTH 33
BOIMOMHBIE OTKNOHEHWA B TEXHWYECKX XAPaNTepnCTVRAEN
annapaTos,

-8-

Ans npenoTepallledHA BOIMOKHLIX IEMDRIHEHWA
PEXOMBMIYETCA WCTIONEI0BETE (DUNLTPLE HA BXOAEX Cpeg B
MTO (pasmep aussk 0.5 MM NpH 13KPLITLIX CUCTEMAY, MaKC.
0.1 Mn NPy OTKPHITBIX CMCTEMAX):

Buumanue! 3arpravequns 8 NTO MoryT NpUBECTH K KOPPOIMK
W B ONpeneneHHbLIX yCNoBHAX NPMMEHEHMA daxe
K JAMED3IAHMIO annaparta.

Ha cpox cnysed NTO moryT oTpHUBTENEHD BAWATL
HENpeaHaIHaYEHHLIE ANA annapartos yoTpoWcTaa, a Takme;

ParynUpyWmne BasTHKN NPAYBENHYEHHKIX
paimepon

PEMYNAPYIIWLWNE BEHTHNN MBOANEHHDIO
cpaGateipauMn

HECOOTBETCTRYIOLWHE DEFYNUDYOUWWE YCTAHORKK
HEDEIMEDHLIE NELanalb OQaBMNEHWA
YETAHOBKE WIAMEDWTENBHOID JBTYMKE B
HENPEAYCMOTREHHOM ANA 3700 MBCTE

4.4 MNaAHble npucoeAUHEHWA

Mpw monTaxe TpyGonposogos v NTO ¢ nasHbiMK
npRcoajMHEHWAMW HEIGISKOHHMD npoBacTH
EHHCI'NF. OﬁESHHﬂHEEHHE W NondpoaaHKne
NOBERXHOCTER NPUCOSOWHEHWA W MeqHbix Tpyb
- yoanedwe OKCHUOHOrD CNoR
HAHECEHWE NNAaBHA,

Ywazawma:

B0 n3fexanve cOpaioBaHue ORMCaHWA
HeohxonuMo 3anenHuTe TTOD UaHYTPY. 330TaM
HE HaNpPasnNATE NNams 8 CTopoxy [1TO; cnaika
npy Maks. 650°C

- npunow: 45-55 % cepelpadbld npunos

- MCNONL3083TE BNAXHYH MATEDWIC & LUBNLK
usbexanun neperpesa NTO

BawxHo!

3HAYMTENLHLIM NEperpes MoXeT NoBNeYL 3a coboRn
pacnnagnedye Mead M COoOTEETCTEEHHD PAIpyleHHe
annapara.

Kak uset noBesanocT AONYCKAKTCA UBeTAa He TeMHee
CONOMEHHOrD, B NPOTHBHOM CNYYae BOIHUKAET ONACHOCTL
05paIoBaHUA KOPPOINUN,

He ogonyckaeTcA BNHAHWE CHUN W MOMEHTOBR Ha
npicoeoHHEHHR.



5.1 Beoa B akcnnyatauuwo

BHumanue!

Mepen seoaom annapara B IKCNNYaTauuo HEODX0OWMO
yEeanTLCA B coBNoaeHMH AONYCTHMBLIX TEXHUYBCKHX
AaHHLIX, YEAIAHHLIX Ha THNOBOM WWWNLOe WNW B
TEXHHWYECKOR ﬂ.lfﬂ{jl‘M'BHTH.M.I'IH1 aTase B NoONHOM
COOTEETCTEMW MENONBIYEMBIX CPEA YRAIGHHLIM B
chneuyudpvralmMm 3akaza cpegam. NpoBepeTe NPOYHOETL W
APAaBMNEHOCTE BONTORLIX COpAMHOHWR TRYDONpPoBOOOR,
YGeguteck B oBecneveHHM HACOCOB JAN0PHBIMK
Knanaxamu. Hacoconoe ocbopynoBavme W yCTpoOMCTEE,
pabovees AABNEHWE KOTOPLIX NPEBEILAST AONYCTHMOE ANA
NTO pasgnexdwe, AOMHHLI BbiTh OCHAWEHB NPEAOX-
pﬂHHTﬂ.I"IhHhIM-H KNamaHamM. El:l HJﬁBKEHHE ¢jl’HituHDHanhv
Hizl X HEWU.TE‘HHQ. BRIZJBAHHEIX BOIMOMHEIMM rapapnW-ec-
KMMUW yOapamm, He A0NYCKABTCA NPOHMKHOBEHKEe BOIAy Xa
B NTO yepea nacoce:, C uenwio nibexawwn nepenagos
AJBNeHWA pHKGMDHﬂyBTCﬂ JH"?EI{.BT'I: HACOCKL! NP
3AKPLITHIX KNANAHAX,

5.2 BKknwueHue

1, 3aKkpbiTe BEHTUNM HA Brofe meway MTO 4 Hacocamu

2, OTEpLITE BEHTHOW HE BIXOAHOM naTpybxe (8cnk Takosod
HMEETCR)

3. DTHpLITE BEHTWNK OTROAE BOIAYXE

4, BrmoveTe HaooCk

5] Mo BOIMOKHOCTY DAHOBPEMENHD MEANEHHD OTEPLITE
BEHTHNW NepeaHers W obpatdHoro 008

6. Ecnw poagyx GONsWE He BLIXOOWT. 32KDLITE BEHTUAMW
OTEOOA BO3dyRa

BawHo!

Henonue# oTEOQ BO30YXa yMEHLILAET TENNCNEpE-
O3y MOLWHOCTE TENNooOMEHHUKE, T.K. HE BLA
TENMOBAA NOBEPXHOCTE HAXOOWTCA B PACTIODAKEHHM
annaparta. OcTaToYHeA BOIOYX MOWET BRIZEATL
ONACHOCTEL BOIHMKHOBEHUA Kopposuu s MTO.

5.3 IKkcnnyaTtauuA

Mpw axcnnyatauni NTO He AONYCKBETCR NDESLILSHNE
MBKCHMANLHOTG padoqwere QaBNeHUA ¥ TEMNEpaTypsl.,
YHEaIaHHBIX Ha THNORIOM WHNLOE

Heolxoanmo NoNHOCTED WCKMOUMTE BOIMOMHOCTE BAMAHWR
Ha annapar nepenagoe aaanewnA. Ecnw NTO yocrawoanes
MERy YCTRHUBOHHBIM KANAHOM # PErYNATOROM Nepenaga
neenerkA. Bo kaDemauve NapoBLX YAAPOE HE AOTYCKAETCH
QﬁPESDBﬂHHE PAIPANMEHAR I'Iplr‘-l COHOBPEMEHHOM

BhikMoHernn oboux YyETpORCTE

FUNKE “\\

Flm', MCNONE3I08aHMA BI'II'IEFEETGE B TEMNOBLIX NYHKTAX
HEeoBX0AMMO YYUTBIBATE, YTO AEBNEHME HA STOPHYHOM
KOHTYPE PacCHUTAHO H2 Makc TemnepaTypy Ha sxoge B [1TO
B npoTHaHOM CNY4ae BOIHWKIET ONAcHOCTL BOIHWHHOBEHWA
napossix yaapos. HeoSxoawma nocToAHHAR nposepka
PYHKLMOHANLHORA CNOCOTHOCTY DeryNMpyowmMs yCTPONRCTE W
MOMHOE ACENHKYEHME BOIMOMHOCTH BOIHMEHOBEHWRA
NPCHMIBOACTEEHHLIX YCNOBWH, NPOTUEOPEYAWME AaHHOR
WHCTRYRUMK NO aECNnyaTaun

BHumaHue!

Mapoesie yaapwl, a Takwxe noepenagkl A3BNoHWE W
TEMNEPaTyPhl MOTYT NPHBECTH K BOIHMKHOBEHWIO yTEYEK B
NTO. C uenek MIGEMAHMA ONACHOCTH NOBREMOEHMA
KOPPOIMOHHOW JAWWTLL KOHTPONUMPYATE NOTEHUMANkHLIA
Ganaxc annapara.

5.4 OTknoyeHue / CHATHE C IKCNNYyaTauum

KpaTROBpEMEHHOE OTRIMOYEHWE:

B cny4ae spemenHoro oTknseHuR NTO (Hanpuusep,

OTENHMEHKE HACOCOR) AERCTBYATE cneqywmm obpasom:

1. Meanesso 3akpsiTs BEHTUNKW HE BXOOE (CHAYANA Ha

cropoHe © Donee BolCOXMM JaBnenHwan)

OTRNYATE HACOC K

3 Jarpeims BedTHNM B TRYDONPOROAAX HA BbiXOAE (BCMK
TAaroBmE HMEK}TE.'FI]‘

P

Mpw oTEOKYEHUW BNNEpaTa HECBXOAMMO YYUTLIBATE, YTO B
BonslUHHCTES CHYHEEE'H CHadana oTkn<asTCA FPENLWAR
CTCRCHA, 2 3aTem Harpesasman. [pW BKAONMSHYW annapara
fawrbie AeNCTEMA HEobX0auMe NpovsBoanTs B obpaTHOR
noCcNeqoaaTenbHOCTH, yYToObi HCKMOYITE neperpes
annapara

Chrgaermne T1TO Ha ANMTENBHEA NEPMOD BPEMEHM.

Mpu oTENCYeHWW BNNARPATA HA ANWTENEHBIR Nepuon
BOEMEHKM NPHUISDMVBANTSCE CNedYOWMY YEaIaHWH

1-3. JedcTeonare COrNacko Beile YKaagHHOMY
{KpaTROBPEMEHHDS OTRIAKNEHWE)

4 [posecTw MPoayBKy annapaTta W oYWCTHTE NONOCTH CREd

Ba#Ho!

BwiBog cpeg vl annapaTta ocobeHHo BakeH Npu
BOIHWKHOBEHWM ONACHOCTH 3aMEP3aHKUA, MCNONLIOBAHWK
arpeccHBHbIX Cpea, a Takke cped, NPHBoaALLMX K
obpalocBaHuio BHONOMMYSCKH OTNOREHUA,

Moetoprba seag NMTO 8 IKCANYATALWKG.
[edcTeoBaTy COTNACHD YRAIaHHOMY B pazaene 5.2,



6.1 3acopenue | oTnoxeHue ocanka

TpebyeTch NonHelR yuaT v cobmoaenne HopM Hemeukors
MuctuTyta Cravaaptuaaume (DIN) ANA NUTLEB0R W
OTONWTENEHOW BOObLI, HOpM Hewmeuxoro OBlwecTea
Texnuueckoro Koutponn {TUWY, HOopm PaBouerg
CorpyaHuyecTsa no OTonneHwo Yepes TennoueHTpanu
(AGFW), a Tamwe orpansqenui FUNKE ang anementos,
BXOAAWMX B COCTAR BOALI (YKBIAHL! HA CNEAYIOLLEN CTpaHKUEe]
OcHoprpe (hakTops, BRISHEA0LWE JarpRIHEHME 1
OTNGMEHUE Doafka

TEMNEpaTypa
KAYEGTED CPEAbl (HANPUMED, COaBpMaHe
WMIBECTH B BOAE)

< CKOPOGTH NOTOKA

- pacnpenensuie

- TypBYNBHTHOCTL

MpoWIBOACTEEHHRIE YCNCBUA MOIYT IHAYHMTENLHD NOBNKUATE
Ha GTeneHs 3arpaaHednd u cpor cnysbw NTO
MNperMyLLBCTEEHHD WCNONLIYIOTCR CReas! C© MEEKCHMANEHD
BonblWWm (cornacHo cneuwdrkaymn annapata) obbeMHLM
MOTOKOM.

HepocTatoyHeld DEBEMHLIE NOTOK (IKCNNYATALWMA NP
HEMDNHOW 2ATPY3KE) MOMET NPUBECTH K YMEHLLIEHKID
TypOyNeHTHOCTH B NTO w 3a cuer sToro yeenuduTs
BOIMOMHDOCTE aarpRSHEHP‘IH EHHEF}ETE.

0 Bamxto!

CeobedHo npw pabodde TeMnepatTypar Bsiwe 80°C
NOBRIWESTCR BOZMOMHOCTE DﬁpEEDBEHHH WIBECTROBLX
CTAOHEHWE (B SAENCUMOCTI 0T KE4ECTEa BOOB ). KOTODLIE
IHAYMTENLHD YMEHLWAKT TENNTNEPERAAWYR MOWHOCTE
nTo.

JECANYATALUMA NPW MABKCUMANLHOM DELeMHOM NOTOKE Wk

HEBLICOEWX TeMnepatTypax YMEHLLWSET pUCH DEPEJDBEHHH

WIBECTROBLIN M LUNAKOBRIXK OTNOHSHMWA

=10~

6.2 NpoMeiBKa

HeobrogumocTs npomeissy NMTO 3asucwT oT cnyyaes
NOMMEHBHWURA

Ecrv 8 38BWCHMOCTY OT K348CTEa BOAN MAW APYrix cpan
(HanpUMEep, NEW BLICOKON CTEMEHW MeCTKOSTH BO4L WK
CHIMBHOM JACPAIHEHHM) BOIHHKIET BOIMOMHOCTh
ofpajcaadMA OTNOKaHNA, HEoBXDAMMO NEpUDINYer
NEOBOAKTE NPOMBBKY annapara.

MNpoMEBKa CCYWECTRNABTCA TONLKD METOOOM
ARONONACENBAHWA, NEBMMYLLBCTRAHHD B NPOTHEOTOKE
OTHOCHTENGHO OCHOBHOTD NOTOKA cpeg

A BHumaHue!'

Mp# MCNONBIOBAHWK XHMUKANWA B NPOUECCE NPOMbIBKY
HeoBxoauMo yBeauTecR 8 ux BelgpeaHOCTH NO OTHOLWSHWK
K CTAMM, MEOH M HUKBNMID. B NpOTHBHOM CNy4ae BOIHHKAET
onacHocTe Noapexaeqwn NTO,

B cnegyroluem ykaiane obwepekoMaHgyembie
NPOMLIBOYHLIR CREACTEA.

Mpw 08pa30BaHMK HIBEBCTKOBLIX U NOQCEHKX DTNOKEHWA,

NpoMblBOYHOS CPEOcTRO! drocthaTHan KMonoTa
KoHusHTpauma: makc, 2%
Temnepatypa: maxc, 20° C
Npogon#MTENBHOCTE! npuMepHo 1 vac

Mpw 0Opas0EaHMA MACNAHLE, ¥HMPOBRIX W DHMONorM4eckux
OTNOREHHT, HANDWUMED, Y2Del BOA0POCIH;

NpoMeIBEOYHOE CPEOCTEO! pacTEOp BOKOTO HAaTpa
KonueHTpaums: Make. 4
Temnepatypa: B5°C
MNpopomEWTENEHOCTL: no 24y

NpraepRMBanTeCs PEROMEHOAUMA 1 MHCTPYRUWA no
fe30nacHOCTH NPOWIBOANTENR OYMCTHTEMBHLIX CpeacTsl

[ns nposedeHls NPOMBIBOYHOID NPoUBCCa NPMMEHHRTE
HEXNODWPOBAHHYID WITH C HHIKMM CONBpMAHWEM XrOpa BOAY
noHMxexHon wectrectr! Mo oxowqanue Npouecca
Heobroaumo npononockaTts NTO sBogoR AD OKOHYATENBHOM
BEEEIEHHA KMCNOTE W3 annapara W NpWTEraLyH
TpyGonpoBsoa0s



FUNKE <\

B ocxoevom nanwee [TO He npegHaiHasess 4NA {HENDWMED, CHNWKOHOBOE MACND) PAIpeWwasTcA NPUMEHATE
WCNOMNBEI0BAHWA MODCKOR BOALI B KaYECTRE QO4HOM W3 Cpen TONBKG B8 @NNapaTax ¢ HMKENBELIM NpUnoem (cepua NEL),
Tak#e 370 OTHOOUTCR (33 MoKMcMeHMeEn cepid NPL) & Takam Heobxoaumao yuTeiBaTs cneurdvKkawymio 3aKkaia B kamoom
CRERaM KaK aMMUEK W OeWoHaT CUHTETHYeCHME macna oTAenLHOM Criyyae!

BewecTeo, BXoAnLes B cocTas EawHMua NTO c megHbiM NpURCeM MNTO ¢ HUKENEBEIM NPHNCEM
BOAL! [ NapaMeTpsl MIMEpEHWA | Heal exchanger- Heat exchanger-
Water constituent { parameters Unit copper brazed nickel brazad
Benwuwmna pH | pH-value 7-8 (yumTeisan S| wugesc) 6-10

MHaeko vaceiwernna 5| (eenvarka aensta pH)

Saturation-Index S| (delta pH-value) D2<0=<+02 He onpegenaso
Kuonopoa ! Oxygen mg /| 20 He onpeganess
Obwan wectiocTes | Total hardnass “dH B-15 G-15

NposoawmecTs [ Conductivity pS fcm = 50 He anpageneso
OThrNeTROBAHMBE BEUECTES |

Filterad substances mg /| <30 <30

xnopuael | Chlorides mg /| Cwm. awarpamwy wa cTp 12 /| See dlagramm page 12
Ceoboauei xnop [ Free Chiorine mg /| <05 <05

Ceporogcpon | Hydrogen sulphide mg ! | < 0,05 He onpegeneqo
Annuar [ Ammonia mg ! | <20 He onpegeneno
Cynedpat [ Sulphates mg /1 < B0 < 300

Mappoxapfonar [ Hydrogen carbonate mg /i = 300 He onpegensvo
MiapoxapSodar / cynedhar

Hydrogen carbonate | sulphates mg !l >1.0 He onpepeneHo
Cynedun / Sulphide mg (| <10 =50

HuTpat [ Nitrate mg (| < 100 He onpegeneHo
HutpuTt § Mitrite mg <01 He onpepeneHo
Heneso ! lron ma/l <02 He onpegsnenc
Maprauey / Manganese mg | =1 He onpenenexo

CrobogHan arpeccMBHan yrnekucnoTa |
Free agressive carbonic acid mg | =20 He onpepanado

11~



MNpunoxenue k Tabnuue 8 pasgene 7.0
OonycTumos CoOspwaive XNopwas B 3a8MCHMOCTH OT TeMnepaTynw (AIS! 316 EN 1.4401)
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THNOBOW KNIOY ANA NNAcTHHYaTeIX TennoobMerHHukos cepuu TPL (cm TMNoBon Wwunkg ¥ cneuudmkayma).

Ans TouMoR WIeHTHDUKALWKM NEAHBIX TennoobmenMios cepun TPL co cneuMantHumy TypByNeHTHRIMK NNECTHHAMK ONpeasneH
CREaYHILLLIAR TANDBON KIS

TPL XX =% - ZZZ - AB

JHaueHWE:
XX [ paanep | 0D, 01, 02
¥ . BEPHAHT L=anvHHe, K=eopoTini
Faraa T ODWEs KONWYMECTED NAECTIH i SRR b
A | BCTROEHHBIR TYpEYNeHTHEIR SnemMenT 1 = 3neMedT BCTROSH NapannensHo NOTOKY CPEeR, HEIHAYHTENbHKIE
Ha rpelen cropore noaTapn NoTaka
b 2 = INEMERT BCTPOEH NERN2HOWKYNAPHG NOTOKY cpea.
Donee IHAYMTENGHBE NOTEDK NOTOLE
B - BCTPQEHHLIA TYpOYNeHTHER 3NEMEHT 1 = 3neMeHT BCTROSH NapansensHo NoToKY COen, HeIHAYMTENLHLIE
H& HarpesasMoW cTopoHe NOTERH NOoOToRA
2 = anemeHT BCTDOSH NEQNeHAMKYNRPHS NOTOKY cpea.

Gonee IHaYMTENEHEE NOTERW NOTOKA

Mpamep: TPL 02-K-30-12

TPL, paamep 02, kopoTeM@ (KOPOTEER ANWMHE NNESTVH) © 30 AAECTHHAMM
BCTROEHHBIE T}’pﬁynEH'l'HbIE ANEMEHTH Ha rpen::u_;ea‘q CTOPOHE THN 1
- BUTROEHHLIE TYROYNEHTHRIE INEMEHTEl M3 HArDEBISMON CTODOHE THA 2
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