O6opynoBaHue

BKX VkpamHbi
n benapycm:

A—
Cnoseyn0

o6wMe npo6bnembl —
o6LiMe NOUCKU NyTeu pelLueHus

27 ampena 2006 ropa B Kuese (rocrunuua «Kues») mpo-
nen ceMuHap «HoBbie TEXHONOIMW B CUCTEME BOAONPOBOAHO-
KaHanu13alMoOHHOTO X03aMUCTBA: JOPOTras UIPYIIKa UNU peanbHas
BO3MOMXHOCTb CIKOHOMWUTLY, ITOCBALEHHLIA BOMIPOCAM 3KOHOMMU-
yecKkon 3GGdeKTUBHOCTU MPUMEHEHUA 3aI0PHO-pPeryaupylouei
apMaTypbl eBPOMEeNCKUX ITPOU3BOAUTENEN Y TINIACTUKOBBIX CUCTEM
TPyHONpPOBO0B.

© =

B pamkax cemuHapa BbICTYNUIMU
npeacTaBuTeNu esponeickux Komna-
HUA-NPOM3BOANTENEN MIACTUKOBbIX
cuctem TpybonpoBogos u Tpybonpo-
BOJHOW apmatypel, a Takxe npea-
CTasuTeNu BOAONPOBOAOB YKpauHbl,
benapycu, Monblun.

CemuHap npoxoaun npu Noaaepxke
MuHucTEpCcTBa CTPOMTENLCTBA, apXu-
TEKTYPbl U XWUIWLLHO-KOMMYHA/ILHOTO
xo03s1cTBa YkpauHsl, MuHuctepcrsa
XWIULLHO-KOMMYHANbHOr0 X037 CTBa
Pecny6nuku Benapycb, Munncrepcrea
0XpaHbl OKpyXaioLLen cpeabl YkpauHbl,
YkpauHckoi accoumaumm npeanpusTiii
BOJONPOBOJHO-KaHANN3ALUOHHOTO
X035iicTBa «YKPBOJOKAHANIKONOrUs»,
YkpauHckoit BopHoit Accouuauuu u
HMA OBKX «Aksa-Ben» Pecnybnuku
Benapyco.

HenocpeacTBEHHbIM  OpraHuaa-
TOPOM cemuHapa BbicTynuno 000
«CnoseyHO» — MOCTaBLWK MAACTUKO-
BbIX cucTeM TpybonpoBoaoB W Tpy-
OONpPOBOAHOI apMaTtypbl Ha PbIHKMW
Benapycu, Ykpautsl 1 Poccum ¢ bonee
yeM JeCATUNETHUM CTaxem paboThl.



O6opynoBaHue

f[opoackoe X038MACTBO

KnuHoBbI€@ 3a[lBMXKM -

A. 3. CANKOBCKUH
TEXHUYECKUI KOHCY/IBTAHT
000 «Cnoseur0» (T. Munck)

9 xoten 6l Honee nogpobHO 0CTAHOBUT-
C1 Ha 3a/1BUXKAX OTEYECTBEHHOrO (POCCHit-
CKOrO W YKPauHCKOro) W 3anafiHoesponei-
ckoro npouaeopcTea. Cerogns Ha pbiHke
3anopHoit apmarypsl Ykpauhbl, Poccun u
Benapycs CONEpHWYAIOT, B OCHOBHOM, [Ba
TvNa 3afBUXeK:

® OTEYECTBEHHbIE — MapasiefbHbie Uu

KNWHOBbIE, W3rOTOBMEHHBIE COMNAcHO
euie cosetckomy MOCTy;

® UMMOPTHEIE — C 0BPEe3NHEHHbIM (MAr-

KIM) KIMHOM, M3rOTOBAEHHBIE NO 3anaj-
HOEBPONECKMM HOpPMaM.

Mpu HeobXOAMMOCTH 3aKYMKKM 3aBUXKEK
Ha BHOBb CTposiluMecs oBbekThl BOAONPO-
BO/IHO-KaHaNM3aLMoHHOro xoasiicTea (BKX)
WAV UX 3aMEHE Ha YXe CYLLECTBYIOLLWX CETAX
BuK nepen kaxabiM CreumanucTom BCTaeT
BOMPOC: 4TO Xe Bbibpars? B OoMblMHCTBE
cnyyaes BblbOp ONPefensiioT (UHAHCOBLIE
BO3MOXHOCTM M, KaKk Mpasvno, Mpeanoy-
TEHUe OTHAETCS OTEYECTBEHHOM 3anopHOM
apmatype. Beab UMNOPTHAA NO CPABHEHWIO
C Heil 8 3-5 pa3 aopoxe.

A uTO Xe uMnopTHble 3aaeuxkn? CToar i
OHW TeX [EHer, KOTOpbIE HYXHO NOTPaTUTh
ana ux npuobpetenua? Mnu ato feicTeu-
TeMbHO WLL AOPOrast UrpyluKa, A0CTYMHas
BOJOKaHanam Tex CTpaH, rae OHa Npou3Bo-
purea? TMoctapaemcst HaiT OTBETHI HA 3TU
BOMPOCHI.

Jlng 3T0r0 BO3bMEM [Be 3aBWXKM:
MMMOPTHOTO (B AaHHOM Cny4ae 3afBikka
¢ obpeauHeHHsiM knuHom HAWLE in E,
KOpOTKas) 1 OTEYECTBEHHOrO (POCCHIACKas
30466p) npon3soaCTEA.

HayHem C NpuHLMNUANbHBIX 0COBEHHOC-
Tein aTWX ABYX 3aABIXKEK.

OcHoBHOI (yHkumel noBoi 3aBUKKN
SBASIETCA NOJHOE W FepMETUYHOE NEepeKpbl-
THe moToka. o3TOMy OAHMM W3 TNaBHbIX
3NEeMEHTOB aensieTcs pabounii opraH.

Mepsoe, 4to cpady bpocaercs B r11a3a,
— y MMMOPTHOM 3afiBXKI pabouwii oprad
— LenbHasi KOHCTPYKUMS; Y OTEYECTBEHHOI
COCTOMT M3 2-X YacTell, TaKk Ha3blBaeMbiX
«ILEYeK>.

K kakum npobnemam 810 MOXET NPUBECTH
B npouecce akcnnyarauuu? [pu 4acTom
OTKPLITMN/3aKPBITAN Y 38/1BUXEK
OTEYECTBEHHOrO MPOM3BOJC-

TBA LWEYKW MOryT NpocTo
ynacte €O WNWHAENs, 4TO
MPVBEET K NONOMKE 3afiBUX-
Ku. Y IMNOPTHOIA apMaTypbl 3T0r0
fIPOCTO NPOW30ITY HEe MOXET. Ee
KIWH BHIMONHAETCH LIENLHbIM W3
KOBKOFO 4yryHa, nocne 4ero Byn-
kaHuaupyetcs. B 3asu-
CUMOCTW OT XapakTe-
PUCTUK TPaHCNOpTUPYE-
MOWi cpeabl pesuHa ans
BY/IKAHW3ALUAM  MOXET
BbITb pasHoOro Tvna.
KoHcTpykunsg
paboyero oprada
06bACHAET  KOHC-

TPYKUMIO Kop-

nyca  3afBUXKW.
[ns  0Bpe3anHeHHoro

3anopHOTo OpraHa He
Tpebyerca cneuwanbHoe nocajioyHoe

ocHoBa 3thheKTUBHON PaboThI

yryBneHue Ang repMeTUYHOro MepekpbITvs
noToKa. 910 1aeT BO3MOXHOCT:

® BLINONHATL NPOXOAHOM KaHaN B HUXHEN
yacTy abCoNTHO ragkum;

® YMEHbWUTb CTPOUTENBHYIO  AAUHY
3a[BWKKM.

B 3a/BuxKe OTEYECTBEHHOTO NPOU3BO/C-
TBA AN AOCTUXEHWUA FePMETUYHOrD nepe-
KPbITMA MOTOKA Mbl BEIHYX/EHbI ieNaTh Cne-
LmMankHoe yriybnexue — nas — nof, pabounii
opraH. OTciopa elue ABa HefocTaTka:

e na3 yacto 3acopsercs W pabouwii
opraH 3afBMXKW HENnoTHO MepeKpbl-
BaeT MPOXOAHOE CEYEHUE;

® 33 CYET nasa WAET YBeluyeHue notepb
NABNEHWS, @ CneaoBaTenbHo, 3Hepro-
3aTpar Ha nofiady Bofkl noTpeduTenio.
B03MOXHO, Ha OAHOI 3a/BIKKE 3TO HE
cavikom 3ameTHo. A ecnu BaaTe 10,
20, 50, 100 Takux 3aaguxex Ha ceTu?

[lanee 0OHOI M3 OCHOBHbIX Mpobniem B
3a/1BUKKAX OTEYECTBEHHOTO NPOM3BOACTBA
QBNAETCH 3aMeHa BEPXHWX CanbHWKOB. Ou
[0CTATOYHO YaCTO BIXOAST M3 CTPOA W Tpe-
Bylot 3ameHbl. [ing 11x obenyxusaHms Heoo-
XO[MMO OTKJIOHUTE NOAAYY BOAbI B CETh, HO
Npu 3TOM 0CTaBUTH noTpebutens 6e3 Bofb.

B MMNOPTHbIX 3a[BIXKAX AAXE MPY BbIX0-
[ U3 CTPOSI CanbHKUKa, Y70 CNYHAeTCa O4eHb
penKo, ero MOXHO 3aMeHWTb MofA Jasne-
HUEM.

B pouecce aKcnnyaraLuy Yacto BOSHU-
Kaer npobnema OTKPLITh/3aKPbITh 3a/BUXKY
roche ee goaroro npoctos. Caenatk ato
C OTEYECTBEHHOW 3aBWXKOW [0CTATOYHO
npobnematuyHo. Moyemy?

1-9 npudKHA — LLEYKK «3aKOPenK» B nase.

2-9 NPUYMIHA KPOETCS B KOHCTPYKUMOHHBIX
ocobeHHoCTaX LnuHgens. B oTevectseH-
HbIX 3a[IBWKKaX OH BbIABWKHOW. 3a Bpems
NpocTos OH 3abWBAETCS rPsi3blo, KOTOpas,
BO-NIEPBbIX, MELAET 3aKPbITUIO 3a/1BUXKH,
a BO-BTOPbIX, MOXET NOMacTb B TPaHenop-
TUPYEMYIO CPefy MpW 3aKpuITN (4TO yXya-
LUWAT KAYecTBO TPAHCNOPTUPYEMO BOAWI,
Hanpumep).

B MMNOPTHbIX 33BUXKAX STUX Npobsiem
HE CYIIECTBYET — HET nasa W LWnuHaenb
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SIBNAETCH HEeBbiOBUXHbLIM. Bonee Toro, mns
YMEHBLUEHUS YCUNWA NS OTKPLITHS/3aKPbITUS
3aflBXEK B BEPXHE YacTu npemycMoTpeHa
creuyansHas Wwainba ckonbxexus, a Ha Hokax
KNMHA — MIaCTUKOBLIE HANpaBnsioLLue.
WNMnopTHLIE 3aiBUXKK, B OTIMYME OT OTe-
YECTBEHHBIX, UMEIOT CreunansHoe aMnoKCu-
HOE NOKPbITUE. 3TO NOKPLITUE AAET CNEAyIo-
LUMe NPenMyLLecTBa:
® 3AUMLLAET YYryH OT KOPPO3UU BHELUHEN
W BHYTpEHHei, Gnarogaps uyemy He
MPOVCXOAMT BTOPWUYHOTO 3arpasHeHus
TPaHCMOPTUPYEMOIA CPEbl PXaBYUHOI,
a Takxe MO3BONAET YCTAHABNMBATL
apmarypy 6e3 konogua;
® 00eCneunBaeTCa MaaKoCTb BHYTPEH-
HEro MpOXOAHOro KaHana, 3a Ccyer
YEro YMEHbLIAIOTCA NOTEpU Haropa B
3a[IBUXKE;
® YBE/NYMBAETCH CPOK CIYXObl 3aABIKKM.
Mbl paccMoTpenu OCHOBHbIE KOHCTPYK-
LiMOHHBIE OcobeHHoCTH. Ho otnuyma Mexay
3TUMU [IBYMS 3a[1BXKKAMU CYLLECTBYIOT TaKXe

CpoKM SKCnn)

1 HA 3Tarne ux MOHTaxa W akcnayarauum.

OTeyecTBeHHAs 3a/BMXKA MOXET
MOHTHPOBATLCA TONLKO B KONOAUE WAW
kamepe. MmnopTtHan 3afiBuxka He Tpe-
byer obszatenbHoro cobnioeHus aToro
ycnosus. Ee MOXHO 3akonaTb B 3emnio,
npeasapuTenbHo cAenae nog Hee OCHO-
BaHWe. Ynpasnewue OCYLECTBASETCS
yepes IWTOK, BLIBOAUMBIA B HEDONbLLIONA
No4ok — kosep. MmnoptHas 3agBuxka
CKOHCTPYMpOBaHa Takum 06pasom, 4Tobs!
UCKI04YUTb HEOBX0AMMOCTL ee 06Cnyxu-
BaHms.

Takxe, HEKOTOpbIE UMMOPTHBIE 3ALBMXK
(takve, kak HAWLE, VAG) MOXHO ycTaHaB/m-
BaTh B /IOGOM NONOXEHUM — BEPTUKANLHO,
TOPU3OHTANLHO, NOA NIOOKIM YTNoM.

Eule opHa BaxHas OTAUNMUTENb-
Has ocobeHHOCTb. [laneko He Bcerga
3a/IBMXKW MOTYT YNpaBasiTbCH BPYYHYIO.
Bam Moxer noHapobutecs aBToMaTuau-
poBath 3afBWxkW. Tak BoT, Ha by
UMMOPTHYI0 3afBUXKY MOXHO Oyaer

noctaeute nio6oil anekTponpueog 6es
NoMOWM Kakux-nubo cneunansHelX rpo-
MO3AKUX PeflyKTOPOB.

BaxHblii MOMEHT — rapaHTMuM npoua-
BOAWTENEH: HA OTEYECTBEHHbIE 3aABUKKK
CPOK rapaHTuu cocTasnsieT 06bi4Ho 2 roga.
Ha umnopTHeie, B cpenxem, ot 3 o 5 ner
(VAG, AVK u npoume). MakcumansHslit Cpok
rapaHTuM cpeau 3anagHoeBpONencKux
npoussoauteneid paer komnawws HAWLE
(Asctpua) — 10 ner.

BepHemcs k LieHe 3aBuxkiu. [la, uMnopT-
Has 3afiBuxka gopoxe. Ho pasaiite nocyn-
TaeM CTOMMOCTb YCTPOMCTBA KaMepbl, Npo-
Bepenus CMP, ee oBcnyxueanue, 3apnna-
Ty paboyero, kotopuii Gyger cneauts 3a
COCTOSIHMEM 3aBUXKM W Kamepsl. Beap 310
TOXe 3aTpathl, TONLKO AKCMTyaTaLMOHHBIE.

B 3aknioyeHwe xotenock Obl cKasath:
npu BLIOOpE 3afBUXEK CTOWT Y4uTHIBATH
HE TONbKO WX LEHY, HO W CTOWMOCTb WX
MOHTaxa, 00CNyXuBaHWS U CPOK MX JKC-
nayaraumm,

jaTalln

TPaAULUOHHbIX TUNOB 3anNOpPHOM apMaTypbl
Ha o6beKTax BOAONPOBOAHOro X03MCTBA

A. A. BUJIBIK,

IePBbIN 3aMECTUTeNb AUPEKTOpa
JlemapramMexTa sKcruyaTalum
BOZOMPOBOAHO-KaHANU3ALNOHHOTO
X03ANCTBA

0AQ «AK «Kuessonoxanan»

OCHOBHBIMM hyHKLMAMI 1 3a[34aMV AEnap-
TaMeHTa ABNFeTCA 3a60p BOAL! M3 NOBEPXHOCT-
HbIX W NOA3EMHBIX UCTOYHUKOB, €€ 04UCTKA U
0De33apaxueaHue B COOTBETCTBUN C TpeboBa-
Huamu FTOCT 2874—82 «Bopa nuTbesas», noaa-
Ya B PacrpefenuTensHYIo BORONPOBOAHYIO
CeThb, TPAHCMIOPTVPOBaHWE K MOTPeOUTENaM,
obecneyeHe HaaEXHOI SkcnyaTaLymn Coopy-
KeHuiA, 06opynoBaHus U ceTei. Skcruyaratma
cuctem BopoCHaOXeHWs Kuesa ocyllecTens-
€TCS1 B COOTBETCTBUM C «[paBunamm TexHuqec-
KOW 3KCrnyaTaunmi CucTeM BOLOCHADXEHMS 1
KaHanM3auUMn HaceneHHbIX NyHKToB YkpauHbi
W APYrAMKA  [EVCTBYIOWMMA  HOPMATUBHBIMM
JOKYMEHTAMM.

B 2005 rogy HacoCHbIMM BOAONPOBOA-
HbIMM CTaHUMSMKM AenapTameHTa nogaHo B

cetb 421 969 513 m? BoAbl, B TOM uMche:
® [IHenpoBCKOW BOAOMNPOBOAHON CTaHLW-
eil — 116 076 395 m3 (27,5% ot obiero
obbema).
o JleCHAHCKOW BOAONPOBOAHOIA CTaHLMeN
— 245 743 230 m® (58,2%);
® ApTE3MaHCKMMKW  BOAOMPOBOAHBIMM
cTaHumsmu — 60 149 888 m® (14,3%).

B cooTBeTCTBMM C pa3pelleHneM Ha
creuvansHoe Boponotpebnenve YKP-339-
Kie ot 17.04.2000 ropa (cpok meicTeus [0
31.03.2006) notepu BoAb! HA BOAONPOBOAHbIX
CETAX He JONXHbI npesbilarth 126 691,5 Thic.
M>/4ac, unu 17,8% OT NOAAHHO! B CETb BO/bI.
daktnueckue notepu sogpl 3a 2005 rop
coctaswin 64 577,0 Toic. M3 umm 15,3%.

Bo MHOroM CHWXeHWe noTepb BOAbl
3aBUCKT OT TEXHWYECKOrD COCTOSIHUA BOJO-
NPOBOAHLIX CETE 1 YCTAHOBNEHHOM Ha HUX
3anopHoii apmarypel. Ha 1 aHBaps Tekylue-
ro roga Ha 6anaHce aenaprameHTa Haxo-
antes 4063,61 kM ceTeid, B TOM yucne:

® CTanbHbiX — 124942 km;

® yyryHHbIX — 2783,56 KM;



e nonuatuneHosbix — 30,63 km.

Ha Hux ycTAHOBMEHO W cneuuanucTamu
AenaprameHTa akcnnyarupyercs 86 737 eau-
HWL, 3aropHoi apmarypel, 11 528 noxapHbix
ruapanToe, 115 BogopasbopHLIX KONOHOK, 47
507 kamep 1 KoNofILIEeB.

OpHUM W3 OCHOBHBIX BUIOB JEATENLHOCTH
paboTHUKOB [enapTaMeHTa ABNAETCS 3KC-
nayatauusi, PEeMOHT WM 3aMeHa 3anopHoil
apmarypbl.

3a/IBUXKKM, B 3aBUCUMOCTU OT KOHCTPYK-
UMM 3aMOPHON YacTW, NOApasaensiioTcsl Ha
[1Ba OCHOBHbIX TUMA: napannenbHbie W Knu-
HOBBIE.

B mapannenbHbix 3afBuKKax npoxom B Kop-
Myce nepekphIBaeTCa ABYMSA NOABWXHO COBIM-
HEHHBLIMK Mexy coboid Lnbepamu, KOTopble
PasfBMraloTcs OAHWAM WK [BYMS PACTIONOXEH-
HBIMA MEXIY HUMW KTMHBSMU. YnnoTHstoWwme
KkonbLia koprmyca W LWMOEpOB PacrionoXeHbl
MeprieHAnKYNSPHO 0CY 3afiBUXEK.

B KNMHOBBIX 3a[BWXKAX MPOXOA B KOpny-
Ce NepeKpbIBAeTCs OAHAM KMHOODPA3HLIM
KpYribiM - AUCKOM  (KNWHKETOM), KOTOPbIN
MOMEIL2ETCS B FHE3E MEeXAY HaK/IOHHBIMU
YIIOTHAIOLLMMM KOAbLLAMK KOpNyca.

B napannenbHbix 3afBuXKax ynnoTHsioLme
Konbua 00pabaThiBalOTCA M MPUTUPAIOTCS
MPOLLE 1 NErye, YeM B KIMHOBbIX 3a/JBVKKaX.
B nocnegHux M3HOC YANOTHAIOWMX Konew,
npoucxoauT BbicTpee; Npu peakoMm Nonb3o-
BAHWW 3a[BUXKOW KIWH 3aefaet, NpUxoauT-
sl npuMersT Bonbluve yewnus. OBa eupa
3a[BWXEK M3TOTOBNSIOTCA C BbIABVKHBIM MW
HEBLIABWKHBIM LUMMHAENEM.

Marepuanom Ans M3roTOBAEHUS KOpryca
3afsuxek npu aasnednax 1o 10 krc/om?

O6opynosaHue

fopoacKOe X039WCTBO

CAYXUT YyryH, a npu OOnbLUMX AABNEHWAX
— CTanbHOE NUTHE.
3apBUXKW YCTAHABNMBAIOTCA B AOCTYM-
HbIX N9 YnpaBsfieHus, 0CMOTpa W PeMOHTa
MecTax (B HACOCHbIX CTAaHLMAX, Kamepax
KONOALAX W T. [.), OAHAKO PeMOHT YrNoTHs-
IOLLWIX NOBEPXHOCTEN B NPUMEHAEMbIX TUMax
3a[IBUKEK 0Ka3blBAETCH 3aTPYAHMTENLHBIM.
OcHoBHble napameTpbl WM KOHCTPYKTHB-
HOE WCMONHEHNE OCHOBHbIX TWMOB 3aBu-
*ek ycraHaenueaiotcs  [OCTom  9698.
[MpucoeapuHUTENLHBIE pagMepbl naHLIes 3aaBK-
Xex ans nasnenuia 2,5, 10, 16 krc/om? npuHu-
matorcst no MOCT 1235. TexHuueckue yCnoeus
Ha MEeTOMb! MCTIbITaHMi U paboyee NonoxeHue
sanpwkex npueeneHbl B FOCT 5762,
OCHOBHbIE TWMbI 3aMOPHOI apmMatypl,
npUMeHAeMble B BOAONPOBOAHOM XO3SMC-
TBE, CNeayioLme:
® 33/IBUXKM NApamenbHbIe ¢ BbiABUX-
HbIM WnuHAenem mapku 30466p Py 10,
Ay 50, 80 100, 150, 200, 300, 400 mm;
® 3A0BIKKM NapaIeNbHbie ¢ BbIIBWKHbIM
LUNWHEENEM (C SNeKTPONPUBOAOM) Mapku
304906 6p Ly 100, 200, 300, 400 mm;

® 3a[IBXKN NMapainenbHbie ¢ HEBbIABIX-

HBIM WNMHAENEM (C 3NeKTPONpPUBOAOM)
mapku 3049156p Py 10, Oy 500, 600,
800 mm;

® 33/IBWXKM NapanienbHble C HeBbiABUX-
HbIM LWAKHAENEM (C 3NeKTPONpUBO-
nom) mapkn 3049306p My 1000, 1200,
1400 mm;

® 3a/IBUXKM KJIMHOBbIE C HEBbIIBIKHBIM
wnuHaenem mapkw 3049256p My 800,
1000, 1200 mm;

® 33/IBUXKN KJIMHOBbIE C HEBbLIABUX-
HeIM WwnuHgenem mapok 3049276p u
30c927ux Py 25 [y500, 600, 800 mm;

® 3aTBOPbI AUCKOBbIE MOBOPOTHLIE MapKi
3249106p Ay 1200 mm;

® Knanatsl 0BpaTHbIE NOBOPOTHLIE MapKu

194226p.

OCHOBHBIM [IOKYMEHTOM, pernameHTy-
pYIOLLUM NPOBEAEHUE NNaHOBO-Npeaynpe-
AMTENbHLIX PEMOHTOB 3aropHOA apmary-
pbl, sBnsetcs «[lonoxeHne 0 NPoOBEAEHUN
NAaHOBO-NpeAyNpeauTeNbHbIX PEMOHTOB
Ha NpeanpuaTUaX BOAOMPOBOAHO-KaHANM-
3ALMOHHOrO X039CTBA YKpauHbl», YTBEPX-
AEHHOe npukasom [ocxnnkomxo3a YkpanHbl
08.08.1997 r. Ne63, B COOTBETCTBUM C KOTO-
PbIM OCMOTP 3aMOpHOI apMatypel MpoBo-
putcst 6 pa3 B Mecsll, TEKYLMiA PeMOHT
— OAMH pa3 B MECALL, KanuTanbHblil PEMOHT
— [1Ba pa3a B rofl.

CornacHo  CTaTUCTMMECKWUM  [aHHbIM
cunamu CneLwanucToB AenaprameHta 3a
MnocnegHne rofbl BbINONHEHO PEMOHTOB W
3aMeHbl 3anopHON apMaTyphl B CEAyIoWmx
obbemax:

o g 2002 rogy — 1170 en., B TOM yucne:

pemoHT 979 en,., 3amMeHa — 191 en,;

e g 2003 ropy — 1273 en., B TOM Yucne:

pemoHT 1055 en;, 3ameHa — 218 en.;

e B 2004 rogy — 1457 ep., B TOM uucne:

pemoHT 1253 en., 3amexa — 198 en.;

e g 2005 rony — 1030 en., B TOM yucne:

pemoHT 919 en., 3ameHa — 111 ep.



Man 2006

O6opynoBaHue

B. B. KOE3APb,
HavaIbHUK OTHena
MacrnopTu3anumu
HlenapramexTa
IKCIIyaTauuu
KaHanu3aluuoHHOro
X03AWUCTBa

AK «Kvessopoxkanany

K cuctemam BopooTBeeHus Heobxomum
COBpeMeHHbln nopxofd. [locTpoeHHast B
koHue 1894 r. nonHas paspensHas cuctema
KaHanuaaumn Kuesa C O4WCTKOW CTOYHbIX
goa Obina opHoi M3 nepebix B EBpone
n Poccun. B ppyrux HemHorux ropopgax
Poceuiickoit umnepuu, KOTOpLIE MMENN LIeH-
TPanU30BaHHYI0 KaHaNu3auwio B Te rofpl,
Takux kak: Opecca (c 1868 r.), Tudmme (c
1874 r.), Liapckoe ceno (¢ 1880 r.), MatynHa
(c 1882r), fAnta (c 1886r), oHa Bwina
obuiecrnasHoi, nonypasaensHoi unw pas-
AenbHOiA, Ho Bes o4ncTkM cTokos. s cpas-
HeHus: bepnun — 1876 ., Memduc (CLLA)
— 1880 1., MioHxen (®DPI) — 1885r., Bena
(Actpus) - 18871, Jlonmon — 1856 T,
Mocksa — 1898 r., lNpara (Yexus) — 1909 .,
Benrpag — 1905r1. (6ea o4McTkM 00 CMX
nop).

T. e. KMeBcKas kaHanM3auus B Te rofpl Obina
Hanbonee 3aBepLUIEHHON W NPOrPECCUBHON.

B Hauyane cucTeMbl KaHanusauun oxsa-
THIBAAW TONBKO LEHTPaNbHYIO YacTb ropoaa.
06uias anuHa ceTei KaHanusaLum cocTas-
nsna 75,3 kM.

C Tex nop npowno yxe Gonee 110 ner.
B npownom ManomouiHoe akuMoHepHoe
00LLECTBO KMEBCKON KaHanu3aluu, co3aaH-
Hoe Bnarofaps yeunmaM MOCKOBCKOTO Kynua
1-0it runbaun K.9.bankuHa, npeepatunoch
B MOLLHOE NPeanpuaTe Mo OTBEAEHWIO W
O4UCTKE KAHANW3ALMOHHBIX CTOKOB B COCTA-
ge AK «KuessogokaHan,

CeronHa B MyRULMNANLHOIA CODCTBEHHOC-
TH ropopa Kueea Haxoputes noyty 2,6 Teic.
KM KaHanu3auuoHHbIX ceTei, 33 kaHanuaa-
LWOHHbIE HACOCHBIE CTAHLMK,

Bce cTO4HBIE BOALI rOpoAa NPOXOAAT
04MCTKY HAa BOPTHWHECKON CTaHUMW aapa-
LMW MOLWHOCTBIO 1,87 MAH.M.KYO./CyTKN.

HecmoTpst HA CNOXHOCTW COBPEMEHHOTO
Hawero BbITUs, KMEBNAHE NOYTW HE OLyLLA-
I0T Heyo6CTR, CBSA3aHHLIX C BOAOCHAGXEHN-
€M W BOAOOTBEICHUEM,

Monbaysck cny4aem, xotenock bl noge-
NMTbCA HAWMM BUAEHWEM npobnem, cros-
LWX nepes, KaHanu3auMoHHbIM X038/CTBaM

Kwiea, a Takxe KpaTko U3N0XuTb CTPaTertio
JlanbHeiliero ee passuTis U COBEpLLEHC-
TBOBAHWS,

PaccMoTtpum x0Ts Obl HEKOTOPBLIE M3 NPo-
onem.

HECOBEPLUEHCTBO
HOPMATUBHOM BA3bl

Mol npuwnu k rnybokomy yBexaeHuio,
YTO KaHANN3ALWOHHbIE CETU U COOPYXKEHMUS,
B 0cobeHHoCTW rnaBHbie, TpebyioT 06s3a-
TeNLHOrO AyOnMpoBaHUA WK KOMbLEBaHWS
nyTeM YCTPOWCTBA Nepemblyek, Ans BO3-
MOXHOCTU OnepaTuBHOro nepebpoca cToy-
HbIX BOZ, M3 OAHOTO KOJNEKTOpa B JPYroii.

MHorve rogbl Mbl HE MOXeM A0buTLCS
YBENMYEHUA MWHUMATLHO [IONYCTUMBIX [ua-
METPOB KaHANM3aLWOHHBIX CETEI: YIMYHBIX HE
menee 300 Mm, asopoBsix He MeHee 200 Mm.

Mbl UMEEM MHOrONETHUE aHANUTUYECKUe
npopaboTKK, OTHETHI, KOTOPLIE NOATEEPXAA-
10T, 4TO TaKOe YBENUYEHWE ANAMETPOB CETH
NN HE3HAYMTENBHO YAOPOXAET CTOMMOCTD
cTpoutensctea (Ha 10-25%), HO npu aTom
MHOrOKpaTHO CHU3WTCS BEPOATHOCTL 3ac0-
PeHuii Ha ceTax. ToNbko 3T0 MeponpusTHe
no3BoANI0 Obl UMETL 3KOHOMUIO CPEACTB B

JKCInyarauuu,

Mpob6nembl akcnayaTaumm
HapyXHbIX CeTen KaHanu3sayum
M3 CTaNbHbIX, YYrYHHbIX

U KepaMM4YeCKMX Tpyo

HECOBEPLUEHCTBO
HAYYHO-TEXHU4ECKOE

X0Ts OeWCTBYIOWME HOPMBI W npaswia
B MPUHUMNE HE 3anpelianT npuMeHe-
HWE pasnuyHbiX Matepuance Tpyb kak
MEeTaNNNYeckux, Tak W HeMeTannuyec-
KX, MOYEMY-TO Ha NPOCTOPaX HblHELHero
CHI, ga u B MMpe npu CTPOUTENLCTBE
KonnekTopos Gonblioro guamertpa (bonee
1000 mM) npogonmxaer NOMMHWPOBATHL
6etoH, xene3obetoH Ha LEMEHTHOM
BsXyLUeM. YeneyeHue ato Obino Havaro B
60-e roabl B Nepuoj WHAYCTPUANM3aLMU
CTPOUTENbCTBA KaHANM3aLMOHHLIX CETei.
EcTecTBeHHo, Haubonee noAXOAALNM
Matepuanom nocuuTany 6eToH u Xeneso-
OeToH, KoTopble 06M1afaoT MPOYHOCTLIO,
M3HOCOYCTONYMBOCTLIO NPOTUB WUCTMPa-
HWS, FEPMETUYHOCTBIO U AP. HEODX0ANUMBI-
MM KayecTBamm.

Ho... He yuyTeH OAWH CYLLECTBEHHbIH
HeoCcTatok — MOABEPXEHHOCTL Tpy6o-
NPOBOJOB W COOPYXEHWIA CynbdaTHOM
koppoauu. Kak 6bino yCcTaHOBNEHO No3xe,
Hay4HbIMW WCCNEA0BaHUAMK, NPOBEEH-
HbIMU Ha KaHaNU3aLUMOHHLIX COOPYXEHNSX
Mockesl, JlenuHrpapa, Xapbkoea, Kuesa




W IPYrux ropofoB, UHTEHCUBHOMY PasBu-
THIO KOPPO3UK CNOCOBCTBYIOT, Kak npaBu-
110, TaK Ha3blBaeMble TMOHOBbIE BakTepum,
passuBaiolmecs B GnaronpusTHbIX YCI0-
BUAX GMONNIEeHKU Ha BHYTpPeHHei obpa-
3ylolei KONNEKTOPOB (CBOA W CTEHKM).
Mpuyem Ta 4acTb KONIEKTOpa, KoTopas
MOCTOSAHHO, Mnu XoTs Bbl NEPUOAMYECKM
OMBIBAETCA CTOYHOIN XWAKOCTLIO, NOABEp-
XeHa KOPPO3WK 3HAYUTENLHO B MEHbLLEH
CTEmneHu,

3apybexHblii W OTEYECTBEHHbIA OMbIT
MOACKa3biBAET — Haf0 CPOYHO YXOAUTH
OT npuMeHeHus GETOHOB W X/6ETOHOB Ha
0BLIYHOM LIEMEHTHOM BSKYLLEM B KOHCTPYK-
LMGX 3MEMEHTOB KaHanuaauwu. 3ameHsTh
0ObIYHBIA  LIEMEHT Ha CynbGatoCTONKWA,
MPUMEHATL  MHOFOC/IONHBIE, KOMMO3WUTHBIE,
MOMMMEPHBIE MaTepuansl Ang 3almThl Kak
BHYTPEHHEH, TaK 1 HapYXHON NOBEPXHOCTH
Tpy6oNpoBoa0B.

Bo3MOXHO, CrieflyeT BEpHYTLCS K CTapo-
My croco0y 3aluTel — NPUMEHEHMIO Kepa-
MUYECKOW nnuTkW, GNOKOB WAW KUPNKUYa.
Takas 0GMLIOBKA KMPIIMYOM M KEpPaMMKOA
yCneuwHo npuMensetcs B Hexuu. Takoit
ONbIT 3allUThl KONNEKTOPOB MMEETCs U B
Kuese. Euie B 30-e rogsl 6bin COOpyXeH
rnoucTUHe yHukanbHei Hoeo-Tlbibeackuin
KaHanN3aUMOHHbLIA KONNEKTop LWarpoBo-
FO CEYEeHUs MaKkCUManbHbIMW pasmepamu
1900%1900 MM M3 KMpNM4a B TPU Nepekara.
Mpowno yxe Gonee 60 net co axHa BBOAA
ero B akcnayarauuio. MpakTuieckn Konek-
TOP HE MMEET HUKaKuX Ceaos Kopposuu
WA WHBIX MOBPEXAEHWA, €CIiU He C4u-
TaTb YUCTO MEXaHUYECKMX MOBPEX[EHUH.
COBpPEMEHHBIE XeNe300eTOHHbIE KOMEK-
TOPbl KOPPO3UPYIOT W paspyliaoTcs yxe
yepes 5-10 net akcnnyarauum.

YCTaHOBMEHO NPaKTWKOW, 4TO Ycune-
HME KOPPO3UOHHLIX MPOLIECCOB CaMOTeY-

O6opyposaHue

fopoackoe X039WCTBO

HOW KaHAanW3auMu HA4YMHAETCA Ha y4qacTkax
focne KonofLes rallieHis Hanopos 1 B Mec-
Tax HanMuusg nepenapHbiX KOMOALEB, 4TO
MpUBOAKT K BLICTpOMy ux uaocy. Ceroans
Hayka (XapbkoskommyHHUWnporpece v ap.)
npe/naraeT Uuenbiii paa MeTonoB aKTUBHON
¥ NACCWBHOM 3alLMTLI OT Takoro poga Kop-
poauu. Toyemy Xe He ypaercs (3a peakum
ONMbITHBIM UCKMIOYEHNEM) MacCOBO BHEf-
paTb aTu MeToabl? B opHux cnyvasx — 310
[OCTATOMHO 3HEproeMkue MeponpusaTus
(NpoyBka CTOYHBIX BOA KMCNOPOAOM, BEH-
TUNALMA CETU C NPUMEHEHMEM MOLLHbIX
BEHTUNFLIMOHHBIX cUCTEM). B apyrvx — Tpe-
fyeTcs CylleCTBEHHasn 3aluTa aHTUKOp-
PO3SUOHHBIMW MOKPLITUAMU, 4YTO MPUBOAMT
K YOOPOXAHWIO MPU KanuTanbHOM CTPOM-
TENLCTBE HOBbLIX COOPYXEHWUIA WKW PEMOHTE
CYLLECTBYIOLLWX.

HECOBEPLUEHCTBO
OPTAHWU3ALIUOHHO-
3KOHOMWHYECKOrO XAPAKTEPA

Mpy NPOEKTUPOBAHWM U CTPOUTENLCTBE
KaHanua3aumoHHbLIX CeTeil n  coopyxe-
HWA He BCErAa Y4WTbIBAIOTCS 3aTpatbl Ha
JKCnIyaTauuio, a NPUHUMAETCH BO BHM-
MaHWe TONLKO CTOMMOCTb CTPOMTENbLC-
18a. [M0ITOMY KaxAblii CKONbKO-HMOYAb
KpYNHbIA 06bEKT KaHanu3auun Heobxo-
ANMO NPOEKTUPOBATL U CTPOUTL MyTEM
COMOCTAaBNEHNS, CPABHEHNA BAPUAHTOB U
CKPYNYNE3HOr0 MOACYeTa KanuTanbHbiX v
aKCMyaTaLMOHHBIX 3aTpar, a ceivac ewe
1 C Y4ETOM WHpASALUM.

Te xe npobnembl BO3HMKAIOT, KOrAA HAA0
PELLINTb, YTO BLIFOAHO Npu paspaboTke Hac-
ceiiHa KaHanU30BaHUs: MMETb OIMH KONNEeK-
T0p FyGoKoro 3anoxexus U oy KHC win
uenyio uenoyky u3 manbix KHC v moago-
OSLMX KOMNIEKTOPOB MESKOTO 3anoXeHus.
Bce onpepenser akoHomuka. Koria-1o Obina
[EILIeBAas ANEKTPOIHEPTUS U BLIFOAHO 6bio
crpouts KHC, ceityac fons anekTposHepriti
cOCTaBngeT B O6WMX 9KCNyaTaLUOHHbIX
pacxopax 20% u Gonee. W ana akcnnya-
TUPYIOWEH OpraHu3auvu BbIrOAHO MMETb
6onbLLIE CaMOTEYHBIX KOMNEKTOPOB U MEHb-
we KHC.

ECTecTBEHHO, CamoTeuHble TpybonpoBo-
Obl TpebyloT 3HAYMTENbHBIX (PUHAHCOBBIX
1 MIOACKUX PECYPCOB Ang akcnnyarauun u
MONHOrO BOCCTAHOBAGHMS. [lOCTATOMHO CKa-
3aTh, 470 U3 2,6 THIC. KM CETEl KaHanMaaLm
ropoa Kuesa fions BETXMX U (HU3N4ECKN

M3HOLEHHBIX cocTaBnsieT cebile 30% wnu
Bonee 800 km.

Ceityac Bce Gonee OCTPO CTOMT BOMPOC
KanuTanLHoOro pemoHTa atux ceteid. [Mpu
HEOCTATOYHOM (UHAHCMPOBAHUM HEOB-
XOAUMO 0BpaTuTLCs K HETPaANLMOHHBIM
MeTOAaM PEMOHTA (CaHauuu) ¢ MUHUMaSb-
HbIMW pacKomnKamu 1 3atpatamu.

MHOruUM CcrieuuanucTam W3BECTHBI 8TH
HOBbIE METOALI — 3aTaXka Tpyb 13 nonnaTu-
NieHa 1 Apyrux NiacTUKoB, CUCTEMA C MHEB-
MONPOGOMHUKOM, CUCTEMA BCTABOK (TMib3),
cucTeMbl G rubkum vynkom u T.4. Bee ot
METObl [0CTATOMHO OMWUCaHbl B NATEpa-
Type, onpoGoBaHLl Ha MPaKTHKE MHOrVMA
sopokaHanamu CHIL Metop, sataxku nnac-
TMaccoBbix TpYO «PnekcopeH» W «YnoTeH»
(DuHAsHOMS) YCMEeWHO NPUMEHSeTCs U B
AK «KuessopokaHan». 3TMM METOLOM yxe
caHuposaHo bonee 60,6 km kaHanuaauy-
OHHbIX MarucTpanein auametpom ot 150 po
600 mm.

10T MeTop HamHoro obneryun caHa-
umio Tpybonpoeoaoce. OaHako npUMeHeHue
MONW3TUNEHOBLIX TPYO B mpakTuke CTpaH
CHT eute He pano (HECMOTps Ha 3aBepeHne
(bUPM-NPOU3BOANTENEIA) OTBETA HA LESbIA
psifL BONPOCOB.

Tak, npuMeHeHne MexTpyoHoro HarHera-

HWS PaCTBOPOB YXE NPUBENO B PAAe Cy4aes
Ha NpakTvKe K CnaIoLMBaHWIO ropupoBak-
Hbix Tpy6 «PnekcopeH». HeT mocTaroyHoro
ONbITA 1 CTATUCTUKM OTHOCUTENLHO CTOMKO-




Mot e o

Man 2006

O6opynosaHue

CT¥ TpYO Ha UCTMPaHWe, NPEesHo Aonyc-
TUMbIX CKOPOCTEN U1 YKNOHOB. [10 KoHua ele
HE MCCnefoBaHbl MOCNEACTBUA YMEHbLLe-
HUg XMBOTO CeveHus TpybonpoBoaos (npu
3aTAKKE) M CTOWKOCTb TPYD K MOCTOSHHbLIM
1 BpEMEHHBIM Harpyakam. EcTecTBeHHo, 4To
MACCOBOMY NPUMEHEHUIO NONMMEPHBIX TPYE
NPenaTcTByeT WX OTHOCUTENLHO BLICOKas
CTOMMOCTh. Byfiem HaaeaThes, YTo Hanaxu-
BaHWE NPOUSBO/ACTBA OTEYECTBEHHBIX TPY6
TakuX Xe napameTpOoB, NPUBEAET K Yelles-
NIEHWIO CaHaLMu.

B Kuese, kak npasuno, caHauus Mmeto-
JIOM 3aTsXKu Tpy6 NpOW3BOAMTCS BCE Xe C
OTKJII04EHMEM CTONHBIX BOA OT PEMOHTUPYE-
MOro yyacTka. OBbIYHO B 3TUX Cy4asx npu-
MeHaeTca Imbo nepekayka Hacocamu, nmbo
NepeksioyeHne Ha AybnupylowLyio AnHWIo
(ecnu Takoeas umeetcs).

30ech LEHHbIM, HA Hall B3rNsH, MOXET
OLITb MHOFONETHAS MPaKTWKA MCrIONL30BA-
HUsl BDEMEHHBIX CUDOHHBIX NMHMA. 06 aToM
UMEIOTCS HalW NyGAuKaLmMm B TEXHUYECKO
nepuoauke (xypHan «fopofickoe xo3aicTeo
Ykpautoi» Ne 1, 1979r.).

O6bIMHO ANs Taknx CUQOHHBIX NMHMIA
MCMOJIb30BANMNCH CTanbHBIE TPYOLI. 3a roc-
NIeiHAE ro/ibl Mbl Ha4ann aKTUBHO NPUMEHSTh
AN BPEMEHHLIX NEPEnyCKHbIX U CUMOH-

"HbIX SIMHWA NOAMATUNEHOBbIE TPYGbI TUNa

«(nexcopeH» u apyrue. [peumyuwecrea:
BhicTpOTa MOHTaxXa, Manbiit Bec, yno6eTBO
3asefieHns B Konoaubl 6e3 epesku ¢acok-
HbIX HacTeit (koneH u ap.).

3aCNYKMBAET BHUMAHWS MHOTONETHWIA
ONbIT WUCMONL30BAHNA CRELMANbHBIX Nepe-
MYCKHbIX YCTPOWCTB ANsl BPE3KW B [EACTBY-

IOLME KaHANU3ALMOHHBIE KOMNEKTOph! 6e3
WX OCTAHOBKW HA ANUTENLHOE BPEMS.

OueHb xopolio 3apekoMeHmoBani cebs
nHeBMaTuyecke npobku ana OTKI0YeHUs
TpyboNpoBOAOB KaHanusaumm Tuna [M3Y
Poceuiickoro npoussoactsa. Mpu HeaHaum-
TenbHON opaboTke aTa NpPoayKUUs BrOHE
MOXET COCTaBUTb KOHKYPEHUMIO 3anafHon
UMIOPTHOM aHaNOrMYHON TEXHWKE,

B nocnegHue rogbl B cucteme AK
«KvieBofiOKaHan» CO3MaHb! HOBLIE NOApPa3-
Aenexud. Cpegu HUX — ynpasneHue akono-
FM4ecKoro Hagsopa 3a cOpOCOM CTOYHBIX
BOA, npomnpennpuatuamy. Paspaborada u
NPUMEHSIETCH CUCTEMA LITPAdHBIX CAHKLIMIA
K HapywuTenam npu npessiexnn MNIK.

B cBA3M C HanMYMEM 3HAYMTENbHOrO
KONMYecTBa KONNEeKTOpoB rnybokoro 3ano-
xeHus (o1 10 no 80 M) u Gonbiuoro ceve-

Hua (cebiwe 1000 MM) BO3HMKNA Heobxo-
AUMOCTb CO3/1aHUSI CNELMaNnM3upoBaHHoro
noapasjenexns, Ha 0OanaHce KOTOpOro
HaxoauTea ceiyac okono 170 km konne-
Topoe auamerpom ot 1000 go 3000 mm,
COOPYXEHHBIX KaK OTKPbITbIM, TaK W LLUMTO-
BbIM CMOCOGOM.

Mpobnem u TpyaHocTelt B Halwel pabo-
T€, KOHE4HO, ele Hemano. Cpean Hux,
€CTECTBEHHO, Haubonee CrnoxHas — npo-
6nema Hennatexei aboHeHToB. M ecnu
Ha TENEeQOHHOW  WUAM 3NEKTPOCTAHLMMN
Mpobnemsl HennaTexei PeLalTcs 0YeHb
NPOCTO — KHOMKOW WY pybunsHUKOM, TO B
kaHanusaLum He NpeaycMOTPeHa YCTaHoBKa
3a[IBUXEK WNN MHbIX OTKMIOYAIWMX YCT-
poiicTs. Ceiiyac yxe akTMBHO NMpUMeHsieTcs
CUCTEMA CaHKUMIA M OTKIIOYEHMIA KaHannaa-
LMK K Hambonee 3N0CTHBIM Hernarenbii-
Kam, HO IeNatb 3TO U CNOXHO, M f0poro. A B
npasunax nonb30BaHus KaHanusauuen st
B3aMMOOTHOLLIEHUS MEXOY BOAOKaHanaMu
¥ abOHEHTaMK BBINMCAHbI OYEHb PAacr/ibiB-
Y4aTo, HEYeTKo.

He meHee cnoxHoi npobnemoit sensertcs
npobnema TapudHon nonutuku. [Moyemy
LeHbl Ha OEH3MH, TOMIWMBO WAM 3NEKTPO-
SHEPruIio MOTyT BbIpacT 6ecnpensTCTBEHHO
BMECTE C KypcOM TBEPLbIX BaIOT, a Tapudbl
M0 BOAE W KaHanuaauun CTPOro perynmpy-
torca? OTCiofa M OrpOMHbIE 3a[0MXEeHHOC-
TV KOMMYyHanbHbIX Cnyx6 BoAONposoaa W
kaHanusaumu.

TpynHocTeit W npobnem MHOro, Ho
B OJHOM Mbl YBEpPEHbl — CKO/bKO OyayT
CYLLeCTBOBAThL ropoaa, CTONLKO ByayT dyHk-
LIMOHMPOBaTL MX BOAONPOBOAHO-KaHaNM3a-
LIMOHHbIE X03AACTEA.
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