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KOTEJNIbHOE OBOPYOOBAHUE

KoTenbHasa TexHuka

[1Ba Bnga npomnssoacTea napa :
CpaBHEHME KOTIOB C 60NbLUIMM BOOSAHbBIM

06BbEMOM 1 BOAOTPYOHbIX KOTMNOB.

[MpombilneHHoe Npou3BOACTBO Mapa
cyulectByeT yxe cBbiwe 200 net B
nepeble 100 neT ObiINMM M3BECTHbI
TONMbKO KOTNbl, aHaNOrnU4yHble
CeroHAWHNMN KoTnam ¢ Gonblinm
BoasiHbIM ob6bemom. B 1875 romy [1],
Te. cnycta 106 net mocne Toro, kak
[bxenmc Batt n3obpen napoBow koTen
M napoByK MawuHy, dupma
LUTaHmionnep BbinycTuna nepBbIn
BOAOTPYOHBIN KOTEN.

C Toro BpemeHu Habntogaercsa 6ypHoe
pa3suMTMe B obnacTy npou3BOACTBA
BOAOTPYOHbIX KOTNOB. B 1927 rogy Obin
BBE/EH B 3KCMnyaTaLmio NepBbli KOTern
BeHcoHa, BblipabaTbiBatlowWmMii nap
30T/4 npu paBneHun 180 Gap wu
Temnepatype 450°C. B 60-e rogpl 20-
ro CTONeTUsi NPOM3BOAUUCH KOTMbl CO
CBEPXKPUTUYECKUMU MapaMeTpamun: C
nasneHuem 350 6ap n Temnepartypon
cebiwe 600°C. B 1970 rogy 6bin
OOCTUTHYT npejen npov3BOAMTENb-
HocT 1000 T/4. YXe nATblO rogamu

Bild 1: Versandfertiger LOOS-Hochdruck-Gro3wasserraumkessel in
Zweiflammrohrbauweise, 35 t/h, 16 barin der Endmontage
000 «TU-CUCTEMC» MHXUHUPWHI N MOCTABKA TEXHOJTOTMYECKOIO ObOPYAOBAHUA
MHTepHeT: www.tisys.ru  www.tisys.kz www.tisys.by www.tesec.ru www.Tu-cuctemc.pd
TenedoHbl: +7 (495) 7774788, 7489626, (925) 5007155, 54, 65 3n. nouta: info@tisys.ru info@tisys.kz info@tisys.by

no3Xe CTanu BbiMyckaTbCs BOAOTPY6-
Hble KOTMbl Mapo MNpPOU3BOAUTEMb-
HocTbo 2000 T/4.

Takow BbICOKOW MOLLHOCTY U NapameT-
poB no BbipaboTke napa HEBO3MOXHO
Obino Obl OOBUTbLCA Ha KoTnax ¢
oonblWNUM BOASAHBIM 06BbEMOM Mo
NPUHUMNUAnbHBIM NpUYnHam. Tem He
MeHee, paboTa MO COBEPLUEHCTBO-
BaHWIO KOTNOB C GOMbLUMM BOASIHbIM
obbemoMm TakkKe He npekpalianacs. B
KayecTBe NpPUMEPOB 30EeCb MOXHO
NpMBECTM BBOZ B 3KCMyaTaLmio Koma
C Tpems ra3oxogamMu C pacrnaroXeH-
HOW BHYTPW OFHEBOW Kamepon
BOASIHOTO OXNaXAEHWS, BbIMyLLEHHOrO
B 1953 rogy no uHuumatmee LOOS
INTERNATIONAL, a Takke paspabot-
Ky ABYxKapoTpy6Horo kotna (1956r) 1
NMOMEXOYCTONYUBBIX 3NEKTPOLOB
ypoBHs Boabl (1977r.). Takum obpasom,
KOTNbl C OONbLUMM BOASAHBIM 0ObEMOM
Ha CerofHsAWHWA [OeHb no4YTwu
MOJSTHOCTbIO MOKPbLIBAKT NOTPEOHOCTM B

Dr.-Ing. Eberhard Franz, LOOS INTERNATIONAL

naponpov3BoaUTENbLHOCTM A0 55 T/4. B
3aBMCUMOCTM OT pa3MepoB CO34aeTcs
paenexne o 30 6ap n Temnepartypa
napa go 300°C

MogbiTOXNBAA BbiWeCcKa3aHHOe
MOXXHO caenaTh BblBOA, O TOM, YTO 06a
KOHCTPYKTMBHbIX MpuHLUMNA WMeT
npaBo Ha cyuiecTBoBaHue. B obiem un
LenoM BUAUTCA Unu Heuenecoobpas-
HbIM U HEBO3MOXHbIM B Kakon-rnnbo
KOHKpPeTHOM 06nacTu npuMeHeHus
3aMeHATb OAWH MPUHLWM Ha OPYrow.
Bce e vHorga MmerT MecTo UCKIH-
YeHusa 13 aToro npaeswna. Hactosuwas
cTaTbs npencTaBnsier cobon BCMo-
MoraTenbHbIl  Matepuan ans  npo-
dunenn TpeboBaHusl, NPU KOTOPbIX
MOryT ObITb MCMOMNb30BaHbl 06e KOHCT-
pykuun koTnoB. ByayT paccMoTpeHbl:
acnekTtel 6e3omacHocTH, 3kcnnya-
TauMoHHblE acnekTbl, uanyeckne
CBOWCTBA 1 LIEHOBbIE aCneKThl.

Bild 2: 100 MW HeiBwasser-Wasserrohrkessel beim Transport



Be3onacHocTb

B HekoTOpbiXx pas3BuBakwWMUXCS
CTpaHax KoTnbl ¢ 60MNbLIMM BOASAHbLIM
00BEMOM He HaLUMKX LIMPOKOro npume-
HeHus. KayecTBO NpOM3BOAMMBIX B
3TUX CTpaHax KOTnoB C ©OonblwuMm
BOASIHbIM 06 EMOM HE UAYT HY B Kakoe
CpaBHeHMe CO CTaHAapTamMu KavecTBa
HEeMeUKMX npoussoguTenen. 370 B
paBHOW Mepe kacaeTcs 1 obecrneveHus
6e3onacHOCT B Criy4asx NpeBbILLEHUS
OaBMeHUs WM CHUXEHUS YPOBHS
BoAbl. COOTBETCTBEHHO HU3KUM
SIBMsieTCA YypoBeHb 6e30macHoOCTy.
Onacasicb kaTacTpoduyeckmx mnoc-
neacTBUN B Criyvae B3pbiBa NMapoBOro
KoTna W Mo npuynHe OGonblero
BOASIHOTO OObemMa KOTWIOB B 3TUX
CTpaHax 3a4acTyl KOHCepBaTUBHO
HaCcTpOEeHHble MNPOEKTUPOBLYUKYU
oTAalT npeanodTeHve BoAOTPYOHbIM
kotnam. Hapsgy c acnektom 6e3o-
MacHOCTM HEMAaroBaXHYH pOnb Mpu
3TOM Takke urpaet To obcrosTenb-
CTBO, 4YTO CPOK CINy>Obl N3roTOBMEHHbIX
B 9TUX CTpaHax KOTMnoB ¢ 6onblium
BOASIHBIM 06 BLEMOM OYEHb HEMNpQaor-
XKUTENeEH.

3a nocnegHue pABaguaTtb neT B
fepmaHun He ObINO HU oOAHOWM
cepbe3HoOn aBapuu, CBS3aHHOM C
3KCnnyaTauuen KoTnoB C 6onblwnm
BoAsHbIM obbemMom. He nocnegHioto
ponb 34ecb Cbirpano BBeAeHVE B
1977r. [4] NnoMexoyCTOMYMBON SMEKT-
POAHOW CUCTEMbI AN perynvpoBaHus
N OrpaHWYeHUst YpOBHS BOAblI U HOPM
6e3onacHocTn, OOYCMOBMEHHbIX
KOHCTPYKLUMEN KOTMOB C 6Gonblinm
BOAsIHbIM 06bemom , 1985 [2,3].

KoHcTpykTuBHO o06ycnoBneHHas
6e3onacHoOCTb O3Hayaer oTka3d  oT
onpefeneHHbiXx MaTepuarnoB, Kak K
npumepy, 19Mn6 nnn P355GH, oTtka3
OT KOHCTPYKLMOHHbIX NMPUHLIMMNOB (Han-
pyMep, NPeABapUTENbHO 3aBapEHHbIN
non, 6anka Ans XecTkoro KpenneHus
nona), BO3MOXHOCTb OCMOTpa W
obxoda BHYTPEHHEN 4YacTu KoTna u
[OCTaTo4yHOe paccTosHue Mexay
anemMeHTamMum KoTna C pas3HoWn
TemnepaTypon.

BaxkHbIM acnektom sBrsieTcs WUc-
nblTaHUe rmapaBInyeckum AaBrneHnemM
npu MOBbILWEHHOM MW3GbLITOYHOM
[aBreHun, YTo No3BOSSIET MPOCTbIM U
HadeXHbIM cnocoboM OUEeHUTb
CoCTOsIHME 1 6e30nacHOCTb KOTIOB C
6onbLUMM BOASHBIM 06 BbeMoM [5].

MepeuncneHHble npasuna n obopy-
[0oBaHve, ncnonb3yemblie B lepmanuu,
BOT YK€ Ha MPOTSHKEHUN AEeCATUNETUN
cnocobcTByloT GesonacHow aKkcnnya-
TauMn KoTnoB C 6GONbLIMM BOASHBLIM
ob6bemom 6e3 cepbesHbIX aBapun. IT0
yTBEepXAEeHUe Hemnb3s C MNOMHOMN
YBEPEHHOCTbIO OTHECTU U K APYruMm
KOHCTpyKUMaM KoTrnoB [6,7]. KoTnbl ¢
bonbwumM BoAsSHBIM OOBLEMOM NpU
COOTBETCTBYIOLIEM KayecTBe M3ro-
TOBIIEHUS U KOHCTPYKLMUM FrapaHTUpYHT
BbICOKYIO CTeneHb 6e3onacHoCT U
NPOAOIIKNUTENbHbIA CPOK  CNyX06bl.
MpoekTnpoBLLMKaM 1 3KCnnyaTaumnoH-
HuKkam cnegyeT obpawartbcsa K

M3roTOBUTENSAM, Ha CHETY KOTOPbIX
YACHUTCS [OCTaTOYHOE KOMUYECTBO
b6ecnepeboriHO paboTatoLmx yCcTaHo-
BOK.

3KCI'I.I1yaTaL|MOHHbIe aCneKTbl

B paHHOM pas3gene W3MOXeHb
TpeboBaHMA MO KayecTBy BOAbI,
Texob6CnyKMBaHUO 1 NepPUOaNYECKUM
VCMbITAHUAM.

CoBepLLUeHHO 04EeBUOHO, YTO Ka4eCcTBO
nuTaTtenbHOW BOAbI Urpaer Ans
NMapoBbIX KOT/IOB CYLLECTBEHHYIO POJib.
TpeboBaHua Kk BoOAe 3ayacTyk
conpsiXXeHbl C onpenefieHHbIMU
OEHEXHbIMU pacxofgamu.

Ona 6onbWwWKMHCTBA KOHCTPYKLUMWWA
BOAOTPYOHbIX KOTMOB HE pPEKOMEH-
OyeTcsa pexuM aKcnnyaTauumn gaxe c
HU3KUM cogepxaHuem conen [8].
Huskoe cogepxaHue conen o3HavaerT,
4YTO 3neKkTpuyeckass MPOBOAMMOCTb
nuTaTenbHOW BOAbI ANs KOTNa MeHbLUe
unn pasHo 2000mc/cm. PekomeHay-
eTcsl - a NMpu noKanbHOW NIOTHOCTU
TennoBoro noToka cabile 250 kBT/M? -
npocto Heobxoamma nuTarenbHas
Boga 6e3 cogepxaHus conem BO
nsbexaHve 3awnakoBku Tpyb, 4TO
Brie4yeT 3a cobOM CHMXeHue Temnrno-
nepegaun. 3t TpeboBaHUa MoOryT
OblTb BbIMOMHEHbI TOMbLKO MpMU
npoBefleHnn [OCTaTOYHO [0poro-
CTOSILMX MEpOonpuaTUiA Mo BOAO-
noaroToBKe.

KoTnbl ¢ 6onbLlUmMM BoAsHbIM 0GbeMOM
MOTYT 3KCnnyaTupoBaTbCa Mpu
MCNONb30BaHUM conecoaepxalien
BOAbl. (3NeKTpuyeckas NpoBOoANMOCTb
MeHbLUe unu pasHo 6000mc/cm). Het
OMacHOCTM MOBPEXAeHUs MoBepX-
HOCTM HarpeBa KoTna BCreacTBuE
coneBbIX OTNOXeHUn 6narogaps
BO3MOXHOCTU yganeHus conen. Ong
BOAOMNOATOTOBKM MOTYyT ObITb
MCMNONb30BaHbl MPOCTbIE YCTAHOBKM
OISl CHUXKEHUS XXeCTKOCTW Boabl. Bua
BOAOMOArOTOBKM 3aBUCUT OT 3KO-
HOMMYECKUX MPEANOCHINOK N KavyecTBa
ncxogHon Bodbl. BaxHoe 3HaveHue
npyv 3TOM VMEIOT CPOKM OKYNMaemocTu
KanuTanoBIOXeHWU B JOPOrocTosILLme
BOJOMOArOTOBUTENbHbBIE YCTAHOBKM,
CBsi3aHHble C COKpalleHWeM npoay-
BOYHOro o6bema.

Cnepgyiollee pasnuuve npeacraenseT
coGolvi Tennonpou3BOAMTENBHOCTb
OTHOCUTENIbHO KOHCTPYKTUBHOTO
pa3mepa. [lpu paBHbIx TpeboBaHUAX
no TEennonpou3BOAMTENbHOCTA KOTIbI
c 6onbwum BOASSHBIM 0O0bEMOM
3aHUMatoT 0ObIYHO NIIOLLAAb MEHBLUNX
pasMepoB.

Mo TexobenyxunBaHuio:
TexobcnyxuBaHue KoTnoB ¢ 6onbLUMM
BOASHbIM 0OGBEMOM 3HAYUTENLHO MPO-
Llle MO CPaBHEHWIO C BOAOTPYOHbIMU
KoTnamu. 310 06yCrnoBMNeHO B NEPBYIO
oyepeab 0Oonee HWU3KMMUK Tpydo-
3aTtpataMu npu nycke u OCTaHOBKE W
NerkMmM OOCTYNoM K MOBEPXHOCTAM
Harpesa.

Mogo6Has kapTuHa Habntogaercs U Ha
NnpoBeAeHUN MNEPUOLAMNYECKUX WUCTbI-
TaHui. Ha koTnax ¢ 60nbLwmM BOASHbIM
ob6bemom, M3roTaBnMBaemMbiM B
COOTBETCTBMM C BbllLEYyKa3aHHbIMU
npaBuriaMm MpeKpPacHo 3apeKoMeH-
poBana cebsi mpocTtasd, HagexHas u
3KOHOMMYECKM BbIrogHasi cucTema:
BM3yarnbHasi NPOBepka BaXkKHbIX AeTa-
nen koTna nocne ruapaBNYecKoro
UCMbITaHUsi NPU MOBbILLIEHHOM W306bl-
TOYyHoM paBrneHuu, cm [3,5]. OHa
Mo3BONSIET OTKA3aTbCs OT MPUMEHEHUS
HepaspyLualoLlero MeToaa UCMbITaHus,
Hanpumep, ynbTpasByka. Ha Bopgo-
TPYOHbIX KOTMax Mo onpedenieHHbIM
NpUYMHaM, He ykasblBaeMbiM B JaHHOM
cTaTbe, He 3apekomeHgoBano cebs
rmapaBnunyeckoe WucnblTaHue npu
NOBbILLUEHHOM U30OLITOYHOM [aBMNeHUN.
Kpome 3TOro 3HauuTenbHble y4acTku
BOOOTPYOHOro Koma HeLoCTYMHbI ANs
BU3yanbHOro KOHTpOns (CKpbITble
yyacTku). Mo aTon npuyrHe BO3HUKaeT
HeoOGXxo4MMOCTb B MPUMEHEHUMU
ynbTpassyka 1 T.M.

®dusnyeckue cBoMcTBa

[oBOpa O uamMyecknx CBONCTBAX
HeoOX0AMMO 3aTPOHYTb NO3ULIMM, Han-
psAMYl0 crnegyluwme u3 KOHCTPYK-
TUBHbIX MPUHLWMNOB: BOASHOW 06beM,
akKkymMmynupytowasa CcnocobHOCTb,
paboTa B pexXuMe YacCTUYHbIX
Harpysok.

OTHOCMTENBHO TENONPOM3BOAUTENb-
HOCTU y KOoTna ¢ 6onbWwnM BOASHBLIM
obbeMoM 00bEM BOAbl 3HaYUTENbHO
BbllLe, YeM Yy BOAOTPYyOHOro kotna.
Moatomy koTen ¢ GonblWNM BOOSHBIM
o6beMom Goree ycTonumB k konebaHu-
AM Harpysok u ypoBneTBopsieT
TpeboBaHUSIM MO Harpyskam, BpeMeH-
HO MpeBbIlWAWMM HOMUHAIbHYO
MOLLIHOCTb KOTra. OTO MOXET NpUBECTU
TONMbKO K KpaTKOBPEMEHHOMY MOBbI-
LLUEHWIO BNAXXHOCTM Napa, He okasblBas
HUKaKOro HeraTMBHOIO BIUSAHMA Ha
Tennonepegauy.

BoooTpyOHbIM KOTRMaM He npucyLm
BblLLIEyKa3aHHble CBOWCTBA.
KonebaHus paBneHuss HeusBexHo
BMUSAKOT Ha Tenrnonepeaady BCeacT-
BMEe BO3HMKAKLWEro MNpu 3TOM
N3MEHEHUS MNOTHOCTN.

Bonblwon obbem BoAbl KOTIOB C
6onblMM BOAAHLIM O6GBEMOM Hapsaay
C BbILIEYNOMSHYTbIMA MPENMYLLECT-
BaMW MMeeT HefocTaTku B Cryyae
xonogHoro 3anycka. Kotnam c
bonbWKM BOASAHbBIM O0O6bEMOM
HeoOxoaMmo 6Gonblle BpeMeHu Ans
NpOV3BOACTBaA Mapa No CpaBHEHMUIO C
BOAOTPYOHbIMK KOTnamu. K Tomy xe
KaXXObl XOMOAHbIA 3amnyck KOTMOB C
OonblWNM BOASAHBIM OOBEMOM BbI3bl-
BaeT 0Oonee BbICOKYID MEXaHUYECKYHO
Harpysky, 4Yem OObIYHbIN pPexum
akcnnyatauum [10]. 3 aToro cnepyer,
YTO XONOAHbLIA 3anyck KOTMOB C
OonbLINM BOASAHLIM 0O bEMOM [A0MKEH
NpOBOANUTBLCS LWAAALLIMM CNOCO60oM

Mo npuyvHe MeHblIero BOASHOrO
obbema BOOOTPYOHbIN KOTen Oonee
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BbICOKOW MOLWLHOCTM BO MHOIMMX
CTpaHax MOXeT WCMOoMb30BaTbCs B
kayecTBe Tak Ha3blBAaeMOro npoms-
BOACTBEHHOro KkoTma Onarogaps
yaobcTBy MoHTaxa [9].

[ns cpoka cnyx6bl MapoBbIX KOTMOB
Ba)KHOE 3HaYeHWe MMEeeT KONMUYecTBO
3anycka ropenok. Hapsgy ¢ npasBunb-
HbIM noabopom koTen/ycTaHOBKa
onpefenswoWmMM 34ecb SBAsSETcs
pasMep MUHUMaNbHOW Harpysku,
oTpaBaemol kotnom. Ha komax c
oonblWKUM BOASHbIM OObemMOM 3aTa
MUHUMarnbHas Harpy3ka COOTBETCT-
BYyeT MWHUMAanNbHOW TENMnoBOWN
MOLLHOCTM, 3adaHHOW ropenkon. Ha
BblpabaTbiBaOLWNX ropavni nap
BOAOTPYOHbIX KOTMax onpegerieHHbIX
KOHCTPYKUMIA 3Ta MWHUMarbHas Har-
py3ka ropeniok He MOXeT oTpaarbcs
Ha KOTre, Tak Kak M3-3a COoKpalleHusi
MacCOBbIX BOASHbIX MOTOKOB Ha
Tennonepeaady okasbiBaeTCcs HeraTuB-
HO€e BO3JENCTBNE, YTO MOXET MPUBECTU
K HexenaTtenbHomy addekty 6ep-
HayTa B 0611acTi NfOTHOCTU TEMNJIOBOMD
noToka.

LieHa n cpoku

Ecnu npocdunb TpebGoBaHM MOXET
MOKpbIBATbCA 3a CYEeT YCTaHOBKU
HECKONIbKUX KOTMOB C OonblWnM
BOASHbIM 06bemMoM, BbIGOp Takoro
KOTna npwv yCroBum COOTBETCTBYHOLLETO
YPOBHSA LeHbl M KayecTBa npeacTas-
nsieT cobon 3KOHOMUYECKU BbIFOOHYHO
anbTepHarmBy. Kpome aToro, cnepyer
OTMEeTUTbL 0Oonee KOPOTKME CPOKMK

nocTaBku 1 Bpemsi, Heobxogmmoe ansi
MOHTaxa 06opyaoBaHus.

KoTnbl ¢ 6onbLMM BoAsSHbIM 0GbeMOM
npu aHanoruyHow TemnepaType
OTXOASILLMX ra3oB M COCTape 3a CYeT
MEHbLUMX MOTEPb OT U3NyYeHus u
NpPOBOAUMOCTU MMEIOT B6onee BbICOKMI
KMA no cpaBHeHMIO C BOOAOTPYOHbIMM
KoTnamu.

KoTnbl ¢ 6onbLlumMM BoAasHbIM 0GbeMOM
Onarogapsi ygoOCTBY TexobCnyxu-
BaHWUsi Takxke rerye aKcnyaTtmpoBaTb,
4TO TakXxe cBuaeTenbCcTBYeT 00
9KOHOMWYECKOW BbLIFOAE WX WCMOMb-
30BaHuS.

3aknr4yeHue

O6nacTti npuMeHeHus KOTNoB ¢ 60o5b-
WM BOASHbIM OObeMoM ” BOAO-
TPYOHbIX KOTSIOB YETKO pasrpaHuYeHbI.
K npumepy, Ansi npou3eoacTBa napa
1000 T/4 npu paBneHun 180 Gap u
TemnepaTtype 450 °C HeBO3MOXHO
ncnonb3oBaTbh KOTen C GonbluMm
BOAsSIHBIM o6bemoM. [Ons 2007/4, 30
6ap 1 300 °C ucnonb3oBaHne O0QHOro
UMW HECKONbKMX Takux KOTMNOB
npeacTaensloT coboil 3KOHOMUYECKM
BbIFOAHYI ansrepHaTMBy Gramgaps
yao6CTBY MOCTaBKM U 3KChyaTauumu.
CoBpeMeHHble MeTOfbl U3roTOBMEeHUs
M npaBuria KOHCTPYKTMBHO 06YyCroB-
NeHHon Ge3onacHocTM obecneymBator
BbICOKMI YypoOBeHb GesonacHocTM U
NPOAOIIKUTENbHbIA CPOK  CNYyX6bl.
MepeuncneHHble B [aHHOW cTaTbe
acnekTbl OTpaXkeHbl B MNpUBEOEHHON
HUXe Tabnuue.

Kputepun
o6bLemMoM

KoTen ¢ 6onbwum BoAAHbIM

BopoTtpy6HbIii koTen

KauyecTBO BOAbI

TexobcnyxuBaHne

[Mepuoauyeckne ncnbitTaHus

LleHa npu aHanormiyHom ypoBHe
13LepXXeK Npou3BoAcTBa 1
Ka4yecTBa

KoahpmumeHT nonesHoro
nencTBus

PexumM yacTuyHOM Harpysku

BopasiHou o6bem

AkkymynupytoLas cnocobHocTb

Bpewmsi noctaBku
3aHumaemas nnowagb
Bpemsi MoHTaxa,

[NepBOHavanbHbIN BBOA B
3Kcnnyaraumio

Bonee Hu3kue TpeboBaHus,
BO3MOXHOCTb 3KCNiyaTauuu Ha
BO/e C CoflepXaHunem conei

[MpocTtas ouncrka

MpocToTa ocmMoTpa nocrne
UCMbITAHWSI NOBbILLEHHbLIM
[aBreHvem

McnbitaHusa 6e3 paspyLueHui,
Hanpumep, ynsTpasBykoM, Peako
1 B HebonbLIMX obbemax

Hwxe

Bblilwe, npocToTa obpatleHns

MosxeT 6bITb Ucnonb3oBaHa
obnacTb peryn1poBKM nnameHu,
npW HeJoCTaTOMHOM
MUHWMarbHOWN Harpyske ropenku
Nerko oTKIoyatoTes

MpuHUMNMansHo oGycnoBneHo
BbilUE

Bnaropaps 6onbliomy o6bemy
BO/AbI - YCTONYMBOCTb K
kone6aHusM aaBneHus u
Harpysok

Kopoue

Heb6onbluas

KopoTtkoe

Bonee Bbicokue TpebosaHus, Ans
60nbLUMHCTBA KOHCTPYKLUMIA -
aKkcnnyataumus Ha Boge 6e3
cofepxaHus conen

Bornee 3atpaTtHoe

MomMVMO ruapaBnMYeckoro
UCTIbITaHNUS HEOBX0AMMOCTb
UCMbITAHWS YNETPa3BYKOM U T.1I.
CooTBeTCTBEHHO Goree BbICOKME
BPEMEHHbIE U (hUHAHCOBbIE
3aTpartbl

Bbiwe

Hwxe, 6onee cnoxHas
akcnnyarauus

HeobxoanmocTb orpaHnyeHus
YaCTWUYHOW Harpy3ku y HEKOTOPbIX

KOHCTPYKLWIA, CIIOXHOCTb
OTKITHOYEHNA ropenok

Hwxe

BocnpuumuneocTs k konebaHunsm
Harpysok 1 AaBneHus

Oonblue
Bbicoko

MpopomxuTensHoe
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