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PK - Pecniyonnka Kazaxcran

P® - Poccuiickas @enepauus

MCX - MHUHUCTEPCTBO CEIBCKOr0 XO351CTBA
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BEJEHME

[IpoGnembl YMCTOW BOIBI B YCIOBUAX CUTYallMM — OJUH W3 BaXXHEHIITUX
npuoputetoB PecnyOnuku Kazaxctan. B atoil cBsisu B ykasze llpesupenra PK
«O mnepBOOUEpPENHBIX MeEpax MO YIYUYIICHHIO COCTOSHUSA 300POBbS TIPaKIaH
Pecniyoniukn Kazaxcran» aaHbl pyKOBOASIIME MPUHIMUIBI IO PELIEHUIO MPOoOIemM
gucTOi BOABI. B HeM momuepkuBaeTcs YTO B YCIOBUSIX OOOCTpSIOIICHCS
DKOJIOTHYECKOM curyauuid mig KazaxcraHa OJHMM U3 TJIAaBHBIX IIPUOPUTETOB
SABJISIETCS  yAydllleHue  (QYHKIMOHUPOBAHUE CUCTEM  BOJOCHAOXEHUE W
BOJI0OTBeieHUA. B oTpaciieBoil mporpamme «lIntbeBbie Boab» Ha 2002-2010 roast
OJIHMM U3 TIPUOPUTETOB 0003HAUCHO « Y TYUIICHUIO SKOJIOTMYECKOI0 U CAHUTAPHO-
TUTHEHUYECKOI0 COCTOSIHUE BOJIHBIX OOBEKTOBY.

Ha coBpeMeHHOM »3Tame JOCTUTHYTO IOHHMaHHE TOro, 4YTO Mpodiema
KauecTBa BOJbI SIBIIIETCS KOMIUIEKCHOM 3aJadeil KOTopas HE 3aMbIKaeTcs Ha
oOecrieueHUs] HACEJIEHHBIX TYHKTOB IHMTHEBOM BOJIOM, a NPOMBIIIIEHHOCTH
TEXHOJIOTUYECKOW, HO M BKJIIOYAET COXPAaHEHUS PEK, O03ep, COKPOLIECHUE
noTpeOJIeHNs BOJIbI 3@ CUET HOBBIX TEXHOJIOTUN U CUCTEM TPAHCIIOPTUPOBAHMUSL.

Ha BoO#oOTBOIAIIMX cHCTEMAx peEIIAONIYI0 pOJib HUrparT XapakTep
TPAHCIIOPTUPYEMOM  Cpelibl, KIMMATUYECKUE U JPYrHe TEXHOJOTUYECKHUE
OCOOEHHOCTH, YTO TpeOyeT u3ydeHus: PyHKIMOHUPOBAHUS PA3IHYHBIX 3JIEMEHTOB
CHUCTEM BOJOOTBEACHUE, Pa3pabOTKH METOJO0B pacueTa OCHOBHBIX IMOKazaTreneil
HAJIEKHOCTU U 3aKOHOB paclipe/leJieHHs NapaMeTpoOB MOTOKAa OTKA30B U BPEMEHU
WX BOCCTAHOBJICHUS. BBITIOJIHCHUSI HCOOXOIUMBIX UCCICAOBAHUN YCIOXKHICTCS TEM
9TO B MPOU3BOJICTBEHHBIX YCIOBHUSAX CIOKHO coOpaTh MaTepuaibl 00 0TKa3ax U uX
BOCCTAHOBJIICHUM B ympaBieHusx «Bomgokanama», a Tak ke OTCYTCTBHEM
COBPEMEHHOW METOJOJIOTUNA OLIEHKU HAJIEKHOCTH TaKUX CUCTEM.

B mpakTuke NpOEKTHPOBAHUS M JKCILUTyaTallUH BOJOOTBOJSIINX CHCTEM
HEJIOCTATOYHO IIOJHO MCIOJIb3YETCAd MEPCHEKTUBHBIE TOAXOAbl TEOPUU U
MPUKJIAHBIE PE3yNbTaThl. DTO BBI3BAHO OTJIMYMEM HX OT JIPYTUX JIMHEHHBIX
CUCTEM, JUIsl KOTOPBIX CO3/1aBajiaCh TEOPUS HANCKHOCTH, U UEIBIM PAIOM

HHKCECICAYIOIMNX 00BEKTUBHBIX IIpUYHH:
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» HecoBepmiencTBOM cucteM cOopa ©  00pabOTKH  PETPOCTIEKTUBHOM
uHGOpMaIMil IO OTKAa30M M BOCCTAHOBJICHHIO COOPYKEHHMH U DJIEMEHTOB
CUCTEM BOJOOTBEICHUS M, COOTBETCTBEHHO, OTCYTCTBHEM MPEICTABUTEIHHOM
0a3bl, THPOPMALIMOHHON HEOOXOIUMOM 71l OLIEHKU UX HaJEKHOCTH;

» OTCYTCTBMEM €IMHOI'0 TEPMMHOJIOTHYECKOIO CTaHAapTa MO HAAEKHOCTH
CHCTEM BOJOOTBEICHNUS;

JIo cuX HOp HET MOJHOLEHHBIX 3aKOHYEHHBIX HCCIEHOBAHMNA IO OLICHKE
CaHUTAPHO-IKOJIOTMYECKON CHCTEMBI BOAOOTBEICHUSI.

Honrue roast B 0biBiieM CCCP cyiiecTBoBana npakTHKa MPOEKTUPOBAHUS U
CTPOUTENICTBA MHKEHEPHBIX KOMMYHUKALIUA, OCHOBAHHAsI HA HOPMATUBHOM 0a3se,
OCHOBHBIM TPHUHIMIIOM KOTOPOH ObUla MUHHMH3AIUS KalWTalIbHBIX 3aTpar 0e3
yyera CTOMMOCTM 3KCIUlyaTalud, HAJEKHOCTH W  PEMOHTONPUIOJHOCTH

o0opya0oBaHMUS.

Hcnonb3oBaHns HE KadyeCTBEHHBIX W HENOJITOBEYHBIX MAaTEpHATIOB U
o00Opy/IOBaHMUSI, HECBOEBPEMEHHasl  perucrpauus, cOOp W  HaKOIUICHHE
CTATUCTUYECKUX JIaHHBIX 00 OTKa3ax OTJICJbHBIX COOPYKEHHH M 3JIEMEHTOB
CHCTEM BOJIOOTBEIECHUSA, OTCYTCTBHE aBTOMATH3AlMU MPUBEN K COBPEMEHHOMY
HEY/IOBJIETBOPUTEIILHOMY COCTOSIHUIO CHCTEM MAacCOBOI'O OOCIIY’KHBaHUSI TOPOJIOB
KazaxcraHa.

ILean padoThl: pa3paboTKa TEXHOJIOTUH OYHUCTKU CTOYHBIX BOJ JJIsI OXPaHbI
BOJHON cucTeMbl OacceiiHa p. Uy ¢ ydeTam HaJeKHOCTH pabOThl WHKEHEPHBIX
CETEU U COOPYKEHUIN HA MPOCATOUYHBIX IPYHTAX

Jast 1oCTH:KeHMsI TMOCTABJIEHHON e C(PopMyJHPOBAHBI CJIeAyIOUIHe
peliaemMble 3a1a4u:

e cOop wu 0000mEHWE  pa3TUYHBIX  XAPAKTEPUCTHUK MO  OTHOLICHUU
BOJIOTIOTPEOICHUS MTOJIB30BATENCH BOIBI pETMOHA HAa BOJHOM Oacceiine p. Uy;

® AHAJIN3 U OLCHKA 3arpsA3HCHUs MOBCPXHOCTHBIX U TMOA3E€MHBIX BOJ;



U3YUYEHHUSI DKCIUTyaTallMOHHBIX JIaHHBIX IIPU OTKa3aX pas3JIMYHbIX UHKEHEPHBIX
COOPY>KEHUH JIsl TPOTHO3HBIX OIEHOK Pa0OThl U OXpaHbI BOJHBIX PECYpPCOB
CTOYHBIMH BOJAMU;

ONpEJIICHHE METOJIMKAa HCcleoBaHuil U pemera 3QQPeKTUBHOCTH PabOThI
OTAENBHBIX CETEH U COOPYKEHUI BOJIOOTBEACHUS;

SKCIIEPUMEHTAIIBHBIE HCCIEAOBAHUSI W TEOPETHYECKOE H3YYEHHE OCHOBY
OXpaHbl BOJAHOU cUCTEMBI p. Uy;

MaTeMaTHYECKOe MOJAEIUPOBAHUE PAOOTHI MHKEHEPHBIX COOPYKEHUM CUCTEMBI
BOJIOOTBE/ICHUS;

aHalIN3 WHXXCHEPHBIX PEIICHUN 0 OXpaHe BOJHBIX PECYPCOB B paliOHax ¢
mpoca JIOYHbIMU I'PYHTaAMH;

ONPEAEIEHNUE IKOIOT0-3IKOHOMUYECKUX MOKA3aTEICH OXPAaHbl BOJHONW CUCTEMBI
Oaccelina p. Uy u pa3zpaboTKa HHKEHEPHBIX PEKOMEH AL,

MeToabl HCCJIEI0BAHMSA: HCIIOJIb30BaHBI MCTOJbI, OIPCACICHUC BOIAHOIO

OaslaHca; MOJIEIMPOBaHUE PaObOThl MHKEHEPHBIX CETEH U COOPYKEHMIA; 00paboTKa

CTATUCTHUYCCKHUX JAaHHBIX, BKIIOYasa TCOPHH BCPOATHOCTH H PCIICHHA KpPAacBbBIX

3aJiavun; ONPCACIICHNUEC DKOJIOTUICCKUX U 9KOHOMUYCCKUX rokasaresei BOOOOXpPaH

MGpOHpHHTPIfI; (bHBI/IKO-XI/IMI/I‘-IeCKI/Ie MCTOAbI OMPCACIICHUA Ka4CCTBa NMPUPOIHBIX

H CTOYHBIX BOM.

Hay4ynasi HoBU3HA padoThI:

coOpaHbl JaHHblE MO VYXYAIIEHUIO KayecTBa MPUPOIHBIX BOA H
MaTEMaTUYECKU 00pa0OTaHbl MaTepHaibl MO HAACKHOCTH pPabOThI CHCTEM
BOJIOOTBE/ICHUS,

PazpaboTanpl WHKEHEPHBIE MEPONPHUATHS U TOATOTOBIICHBI HHCTPYKIIAH IS
OLICHKM KauecTBa BOJABL, MAaTEMaTUYECKUM MOJCIUPOBAHHEM  PabOThI
AJIIEMEHTOB CHCTEMBI BOJIOOTBEACHUE OOBEKTOB;

TEOPUTHYECKHI W AKCIEPUMEHTAIIBHO  M3y4Y€Hbl  OOBEKTUBHBIE U
CyOBeKTUBHBIC (PAKTOPBI ISl OXpaHbl W PAIMOHAIBHOTO HCIOIb30BAHUS

BOJIHBIX pecypcoB Oacceiina p. Uy;



® ONpPEAENEHBI IKOIOT0-IKOHOMUYECKHUE NTOKA3ATEIN UHKEHEPHBIX PEILIEHUI IS
oXpaHbI BOAOM cucTeMbl Oacceiina p.Yy.

IIpakTnyeckass  3HAYMMOCTH  TOJYYEHHBIX  Ppe3yJabTaToB  pabOThHI
3aKJII0YaTcsl B TOM, YTO Pa3pabOTaHHYI0 METOIOJOTHYHYIO TIO 3aIlllUTE BOIHOTO
OacceitHa p. Uy MOKHO HCIIOJIB30BaTh MPHU MPOCKTUPOBAHUM, CTPOUTEILCTBE U B
npotecce AKCILTyaTalluu CUCTEMBI BOJOCHA0XKEHUS MPAKTUYECKUX
BojonoTpeOuTeneid. JluccepTallMoHHBIM MaTepuaiabl TO3BOJIAET yUYHUTHIBATh
OCHOBHBIC  (DAaKTOPHI, BIMSIOIMIME HA  HAACKHOCTh  (DYHKIMOHMpPOBAHUE
BOJOOTBOJSIINUX CETEH, BOJIOOYUCTHBIX COOPY)KEHHE, a TaKKe€ IPOTHO3UPOBATh
BEPOSITHOE YHUCJIO OTKA30B PAa3IMYHBIX 3JIEMEHTOB BOJOOTBEJIEHUS HACEIEHHBIX
MECT M TMPOMBIIUIEHHBIX NPEINPUATAA W  ONPEHACIUT HKOJIOTHUYECKYI0 U
HKOHOMUYECKYIO () PEKTUBHOCTh MHKEHEPHBIX PELICHHIA.

CrenmeH BHeJApeHHWEe M NPAKTHYECKOr0 WCIOJb30BAHHE I10JYYEHHBIX
HAy4YHbBIX pEe3yJbTaTOB. Pe3ysbTaThl MCCIEAOBAHMI HMCIOJIB30BaHbl: B y4eOHOM
IIPOLIECCE Ka3aXCKOTO HALIMOHAIIBHOI'O arpapHOro YHUBEPCUTETA,

JKOHOMHUYECKasi 3HAYUMOCTH TIOJYUYCHHBIX PE3yJIbTAaTOB-PE3YIbTAThI
MCCJIEIOBAaHUH TIO3BOJISIET MOJIYYHTh DKOJIOTMYECKUN 3KOHOMUYECKHI 3P(DEKT 110
CPaBHEHHUIO C JPYTUMH WHXKCHEPHBIMH peIIeHUsIMHA, W TOM0BOM 3ddexT
coctaBiseT Oonee 1 miH. Tenre PK.

OCHOBHBIC N0JIOKEHUS AUCCEPTALMH, BLIHOCHMbIC HA 3AIUTY:
® pe3yNbTaThl MaTEMATHYECKON 00pabOTKH COOpaHHBIX AAHHBIX MPOU3BOISIINX

K YXYALICHUIO KauyecTBO MPUPOAHBIX BojA OacceiiHa p. Uy M CHIKEHHUIO

HAJIEKHOCTHU PELICHUS OXPaHbl OKPY>KAIOIIEeH Cpelibl;
® TEOPETUYECKHE W OKCIEPUMEHTAJIbHbIE MaTepHalibl MO  OINpPEeIeTIEHUIO

HaJIe)KHOCTU PabOTHI CUCTEM BOAOOTBENEHUE OOBEKTOB;
® pe3yibTaThl MaTEMaTHYECKOIO  MOJEIHMPOBAHHWE  HAJEKHOCTH  pabOThHI

BOJIOOTBEIEHUS JIJISl OXPaHbl BOAHBIX 0aCCEiTHOB;
® TMpeajoKeHHAas METOJMKAa M MHCTPYKIMH IO OLIEHKE KAaYecTBa BOJbI BOJHOTO

OacceitHa 30HBI IPEATOPHBINA PEKH.
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JInuHblil BKJIAJ] COMCKATENS ONMpEENseTCs: B BBIOOPE 117U UCCIEA0BAHUM
M pEHICHHH TIOCTABICHHBIX 3a]a4; pa3pab0TKe METOJUKE BBINOJIHEHHUS
UCCJEeOBaHU B BhIOOpE MaTEMaTHYECKOTO armaparta aHajln3a pe3yJibTaToB
paboThl MHXKEHEPHBIX CETe M COOPY)KEHUE; BBIITOJIHEHUH TEOPETUYECKHX U
HKCIIEPUMEHTANIBHBIX UCCIENOBAaHUM U 00pabOTKM MOJIYYEHHBIX PE3yJIbTATOB;
opraHu3auuu OOCYyXICHHsS, ONyOJUKOBAaHMM W BHEJIPEHUM OCHOBHBIX
PE3yIbTATOB UCCIIEIOBAHUI B X0/1€ MOJATOTOBKH JUCCEPTALINH.

O00CHOBAHHOCTH U JOCTOBEPHOCTh HAYYHBIX IOJIOKEHMH M BHIBOIOB.
JlOCTOBEpHOCTh MOJYUYEHHBIX pe3yJbTaTOB Oa3HpyeTcss Ha HCHOJb30BaHUU
KJIACCUYECKUX (PU3UKO-XUMHUYECKUM METOJO0B aHajlu3a KauyecTBa CTOYHBIX H
NPUPOJHBIX BOJABI, O(QUIHUANBHBIX CTATHYECKUX MAHHBIX, MaTEeMaTHYECKUX
MOJIeNIel  OLEHKHM  padOThl  TEXHOJOTMYECKHX  COOPYXKEHUH ¢  HX
SKCIEPUMEHTAJIbHBIMU  TMOATBEPKACHUAMU.  BBIBOIBI M 3aKIIOYECHUSA
JIACCEPTALMN MIOATBEPKIACHBI AKTaMU BHEJPEHHUS B IPOU3BOJICTBO.

AnpoGanusa padoTbl. OCHOBHBIE pPE3yNbTaThl AUCCEPTALMOHHON pPadOTHI
ObLIM JIONOKEHbl Ha MEKIYHAPOJHbIX HAayYHO-NPAKTUUECKUX KOH(EepeHIusxX
«Bopa: pecypchl, KadyecTBO, MOHHUTOPHHI, HCIOJIb30BAaHHUE W OXpaHa BOAY,
r. Anmatel — 2007; «HoBoe B 6e3omacHOCTH )xu3HeAeaTenbHOoCcTH» (OXpaHa Tpyna,
JKOJIOTHSA, BaJCOJIOrus, 3ammTa 4yenoBeka B HC, TOKCUKOIOTHS, SKOHOMUYECKHUE,
npaBoBble U nicuxosiorndeckue acnekTol bXKJI, moructuka), r. Anmatel - 2007;
«MEXKJIYHApOJHas Hay4dyHO-IIpakThuuecKkas KoH(pepeHius nocesueHHoi 70 jeruto
Wucturyra reorpapum», r. Amnmatel — 2008; «Apxutekrypa, Iu3ailH U
CTPOUTENBCTBO B YCIOBUSX BBICOKOTOpbsi», T. buikek - 2012.

Pe3ynpTaThl Hay4dHO-HMCCICAOBATEIBCKOW pabOTHl BHEAPCHBI B yUCOHBIM
npouecc MucTUTYyTa apxutekTypsl U crpoutensctBa uMm. 1. K. bacenosa, KazHTY

mM. K. . CarmaeBa u KasHAY, TOO «Muctutyt 'eorpadum» MOuH PK.
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ITotHOTAa OTpa:keHHe pe3yJabTATOB HCCJIEIOBAHMI HCCEPTAUOHHOM
paboThl: omyOnuKoBaHBl 13 Hay4HBIC TPYHbI, U3 KOTOPBIX 6 CTaTH B HM3JAHUAX
pexomengoBanHbix BAK Keipreisckoit Pecnyonuku. M3 5 cratbu onyOanKoBaHb
€IUHOJINYHO, & OCTAJIbHBIE 3 W3aHbI B JINIIEH3UOHHBIX KypHanax Ka3zaxcraHa.

Ctpykrypa u o0bem paborsl. JluccepranmoHHas padboTa COCTOUT U3
BEICHWE, IIATH TJIaB C BBIBOJAMH MO KaXKIOM TIJaBe, 3aKIIOYECHHUE, CIIHCKa
WCIMOJIb30BAHHBIX MCTOYHHUKOB U3 142 HammeHoBaHue, coaepkut 123 crpaHul

KOMITBIOTEPHOT'O TEKCTA U WILTIOCTPUPOBaHa 29 puCyHKaMu.
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I'JIABA 1. KOMILJIEKCHOE UCITIOJIb30BAHUE U OXPAHbI
BOJJHOM CUCTEMBI BACCEHHA p. Uy

1.1. KparTkas xapaKTepHCTHKA NPUPOIHBIX YCI0BHI

bacceitn p. llly pacnonaraercs B mnpenenax JKaMObUICKOW W 4acTUYHO B
IOxno-Kazaxcranckoit obnactsax. Tepputopust Oacceiina Tsaroreer k Yy-
Cappicyckoli  BHaJuHe, OKAMMIIEHHOM TOpPHO-CKJIAQ4aThiMU COOPYXEHUSIMU
Kuprusckoro Amnaray, xp. Kaparay m roro-zamagaeiMu otporamu Kazaxckoi
cKyIaguaTon crpanbl. OHa OTAMYAETCA CJOKHBIMH IPUPOJIHO-KIMMAaTHYECKUMU
YCIIOBUSIMU, KOTOPbI€ OKa3bIBAIOT 3HAUMUTENILHOE BIIUSIHUE Ha (OpPMUPOBAHUE
MOJA3EMHBIX BOA. Pecypcbhl uX pacnpeneineHbl KpalHE HEPABHOMEPHO B
3aBUCUMOCTH OT COCTaBa, YCJIOBUH 3alleraHusi M CTENEHU OOHAKEHHOCTHU
BOJOBMEIIAIONINX TOPOJ, a TakKe TMPUYPOUYEHHOCTH K TEM WIH HUHBIM
TUJPOTEOIOTMUECKUM CTPYKTYPaM.

Iupoko  pacmpocTtpaHeHsl B npearopesax  Keipreisckoro — Amaray
YETBEPTUYHBIE AJUTIOBUATBHO-TIPOJIOBUANIbHBIE O0pa30BaHMs KOHYCOB BBIHOCA,
MpPEACTABICHHbBIC TaJl€YHUKaMHU U TeckaMu. B HuUX (GopMupyeTcs MOUIHBIN MOTOK
MPECHBIX MOA3EMHBIX BOJ, IIMPOKO HCMOJIb3YEMBIX ISl XO3SIHCTBEHHO-MIUTHEBOTO
BOJIOCHA0OKEHUSI W OpOIIEHUsT 3eMeNb. JleOUThl SKCIUTYyaTallMOHHBIX CKBaXUH
cocTaBmsiior  50-60 aM/c, a NPOU3BOIMTENBHOCTH OTACIBHBIX BOA03a0OPOB
npessimmaer 700—1000 am/c.

bonbmoe 3HaueHue AN XO3SWCTBEHHO-TIUTHEBOTO  BOJOCHAOXKCHUS
HACEeJICHUsI paccMaTpUBaeMOr0 pernoHa UMEIOT MOA3EMHbBIE BOJIbI AJUTFOBUAJIBHBIX
0oTJ0XKeHUU B fonuHax pek Uy u Kypararel. B mpearopsoil 30He noa3eMHbIe BOIBI
IIPEUMYIIECTBEHHO IIPECHBIC, a N0 MEpEe YAAICHUsS OT T'Op MX MHUHEpaIU3auusd
TTOCTEITEHHO TTOBBIIMIACTCS 0 3—5 I/M°. BOIOBMEIIAIOIIMME TTIOPOAAMH SBIISIOTCS
rajeyHUKU U MeCKU. MOITHOCTh BOJIOHOCHBIX TOPU30HTOB M3MeHseTcst oT 8—10 10
77-126 ™. Ilpou3BOAMTENHLHOCTh CKBaXXWH Jocturaet 80 ,ZLM3/C. ITuranue
MIOJA3EMHBIX BOJI AJUTFOBUAIBHBIX OTJIOKEHUM OCYILECTBIACTCS MPEUMYIIECTBEHHO

B [1aBOJIKOBBIN MEPHOJI ¥ YACTUYHO MyTeM MHDUIbTpaIi aTMOCHEPHBIX OCAIKOB.
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B mporecce skcrutyatauud BOJ103a00pOB B COBPEMEHHBIX PEYHBIX JOJIMHAX
HAHOCHUTCSl  CYIIECTBEHHBIM  yiiepOd TMOBEPXHOCTHOMY CTOKY, TakK Kak
MOBEPXHOCTHBIE BOJIBI COCTABIAIOT 10 70% oTOupaeMoit Ha BO/103a00pE BOIBL.

[lox Tommel 4eTBEPTUYHBIX OTIOKEHUM 3aJI€ETaeT BOJOHOCHBIA KOMILIEKC
IUIMOLICHOBBIX ~ 00pa30BaHWM, MPEJICTABIEHHBIX  IE€CKaMH, TaJeYHUKaMHU,
necYyaHMKaMHy, NIePECIauBalOINXCs ¢ CYTIIMHKaMH U TTIMHAMU. B KpaeBbIX yacTax
paccmaTpuBaeMoro  0OacceilHa  IUIMOLEHOBBIE  OTJIOXKEHUS  BBIXOJAT  Ha
IIOBEPXHOCTH. BOIOHOCHBIN TOPHU30HT B OCHOBHOM HamnopHbIN. [Ibe30MeTprueckue
YPOBHM yCTaHABIMBAIOTCS Ha riiyouHe 1-20M. OTioxeHus 001a1at0T BBICOKUMU
(unbTpallMOHHBIMU  CBOWMCTBaAaMU. BoJg0 MNpoBOIUMOCTH TOPOJ  KOMILIEKCa
m3Mmensiercs or 200-300 no 2000 MZ/CYT. Bonbl MIHOLEHOBBIX OTJIOKEHUN 10
KaueCTBY U3MEHSIIOTCS OT MPECHBIX /10 COJIEHBIX.

B ocHOBaHMHM 0CaJlOYHOTO YeXJia 3aJIeTaloT MEJOBBIE OTIOXKEHUS,
BBIXOJISIIIIME HA MOBEPXHOCTh B KPAeBBIX 4HaCTsIX OacceilHa, r/ie MOA3EMHbBIE BOJIbI
KOMILIEKCA TIOJNIy4aloT nuTaHue. B 1ueHTpanpHON dyacTu OacceliHa OHU
norpyxatorcsi Ha Tiayouny g0 620-850 M. BopoBmemiaromue 1mopojbl
MIPEACTABICHbBI PA3HO3EPHUCTHIMU NECKaMU, 3aJIETalONIUMU CPEAU MPOCTIOEB TIIUH.
CyMMapHast MOLTHOCTh NMPOHUIIAEMBIX nopoa usMmensiercs ot 20-30 no 70-120 m.
Ilogzemubie BOABI 001aat0T HAmopoM. MHOTHE CKBAXKHHBI JAlOT CaMOU3JIMB.
[Tpou3BOAUTENBHOCTh CKBAXUH CaMmasi pa3jiMyHasi, HO HA HEKOTOPBIX yYacTKax
NEOUTHI CKBaXKMH JocTUraroT 25-60 }IMS/C, a 3HAYEeHUs BOJOIPOBOJMOCTH
Kone6oTes oT 150-200 g0 700—-1000 M*/cyT. MuHepanu3amus mOA3EMHBIX BOJ
MEIIOBOrO KoMIUIekca m3Mmensiercs ot 0,3—1 1o 60-90 r/iM’ ¢ mpeobragaHneM
3-10 r/av’. OtmembHble 30HBI Xp. Kapartay, pacmomaraiommecs 3amagHee
paccmaTpuBaeMoOro 0OacceifHa, CJOKEHbl KapOOHATHBIMU  KapCTYIOUTUMUCS
nopogamu. OHU MPEACTABISIOT OOJBIION MPAKTUUECKUH WHTEpPEC B 00eCTIeYeHUHU
HACEJICHUsI W MPOMBIIUIEHHOCTH IOJ3€MHBIMU BOJaMu. B HHUX cKalimBaroTCs
3HAYUTEIbHBIC 3arachl MOA3EMHBIX BOJI, CIIOCOOHBIX 00ECTIEUNTh BOJION KPYITHBIX
BoZONOTpeOuTENeii.  PacXoapl  OTAENBHBIX  CKBAXKHH, IMPHUYPOUCHHBIX K

KapcTytomumesa mopojam, pocturaror 80-100 21M3/C. OO0OmamaroT Takue 30HBI
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TECHOW T'MIPaBIMUYECKON CBA3BIO C NMOBEPXHOCTHBIMU BoJaMu. lIpu skciuryaramuu
MOA3EMHBIX BOJ B KAPCTYIOIIMXCS MOPOJax HAHOCHUTCS OOJBIION yiiepo
MOBEPXHOCTHOMY CTOKY. [loa3eMHble BOJbI, MPUYPOUYEHHBIE K KapCTYIOIMIUMCS
nopoaaM, OOBIYHO HMEIOT HEBBICOKYI0 MHHEpAIH3alUI0, 4YTO OOYCIIOBIEHO
WHTEHCUBHBIM BOJIOOOMEHOM M OTHOCHUTEJIBHO OJaronpusATHBIMU YCIOBHUSIMHU
ITATaHHUSL.

1.2. Ob6ecneyeHHOCTH peruoHa NoA3eMHbIMHU BOAAMM

[lon oOecrieueHHOCThIO MOPA3yMEBAETCS BO3MOXHOCTH YOBJIETBOPEHUS
TEKyLIMX M TMEPCHEKTHUBHBIX NOTPEOHOCTEH HACENeHUs, NPOMBILUIEHHOCTH U
CEJIbCKOT0 XO3SAHCTBA 3a CUeT MPOTHO3HBIX PECYPCOB U Pa3BEJaHHBIX
DKCIUIYaTallMOHHBIX 3aI1aCOB IIOA3EMHBIX BOJ.

[lo crenmeHn W3YYEHHOCTH PECYPCOB MOJA3EMHBIX BOJl Pa3IMYAIOT
MPOTHO3HBIE  Pecypchl M pa3BelaHHble  AKCIUTYaTAllMOHHBIE  3arlachl.
CtpouTenbCTBO B0J103a00POB M 3KCIUTyaTalusi MOJA3EMHBIX BOJ Oasupyercs Ha
pa3BeJaHHBIX 3aracax MPOMBIILICHHBIX Kateropuil (A u B). B ornenbHbIX ciryyasx
JIOTMyCKaeTcsl IMPOEKTHUPOBAHME BOA03a00poB Ha 3amacax kareropun C;. DT
TpeOOBaHUsA OOBIYHO COOIIONAIOTCSA MPH OpraHU3alu BOJAOCHAOKEHUS] KPYMHBIX
BOJONOTpeOUTENE — TOpOJAOB, pPabOUYMX TMOCEIKOB, paillieHTpoB. Cenbckoe
HAceJICHWE 3a4acTyl0 HCIOJb3yeT IIOJ3€MHble BOABlI HA ydacTKax C
HEpa3BeIaHHBIMU 3aracaMu, 00CCTICYCHHBIMU JIUIIb POTHO3HBIMU PECYPCaMHU.

1.3. IIporuo3ubie pecypchbl NOA3EMHBIX BO/

dopMupoBaHHE PECYPCOB MOA3EMHBIX BOJ Oacceiina p. Uy ocyniecTBiaseTcs
B OCHOBHOM B YCIOBHSIX pa3BUTUSl TOPHBIX coOpyxkeHuil Kupruszckoro wu
Tanacckoro Anartay, a Takxke Ka3zaxCKOro MeEJIKOCONOYHHKA. 371€Ch MOIYYHIIU
pa3BUTUE MOJ3EMHBIE BOJbI, MPUYPOUCHHBIE IPEUMYIIECTBEHHO K IIOPOBBIM
KOJUIEKTOPaM B PEUHBIX JAOJMHAX U MEXTOPHBIX BINAJMHAX U B MEHbILIEH CTENEHU
— K 30HaM TPEIIMHOBATOCTH TIOPOJ KOHCOJUIAMPOBAHHOTO (QyHIAAMEHTA.
HaunOonbiue ckomieHus: NoA3€MHbBIX BOJ HAOJMIOIal0TCS B MOPOBBIX KOJIEKTOpax
OCaJ0YHBIX TOPHBIX MOpPOA. 30HBI TPEUIMHOBATOCTH OTIMYAIOTCS CYIIECTBEHHO

MEHbIIIEH 06BOI[H€HHOCTI)IO H 3HAYUTCIIbHO MCHBIIIUMHU PECYpPCaMH.
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[IporHo3Heie pecypchl TOTO WJIM HMHOTO BOJOHOCHOTO TOPHU30HTA
OTpeNeleHbl KaK IPOU3BEJACHUE BEIWYMHBI MOAYJSA IIOA3EMHOTO CTOKa Ha
IJIONIA/b  PACIpOCTpaHEHUsT BOJOHOCHOTO ropu3oHTa. Ilpw Hamuuum Ha
OLICHMBAaEMOM IUIONIaJAM HECKOJBKUX BOJOHOCHBIX TOPHU30HTOB C OJMHAKOBOM
MUHEpalIu3aluen, pacroloKEHHBIX 3TAKHO, HAa KapTe M B pacuerax MpUHATa
CyMMapHasi BEJIMYMHA UX MOJYJIEH.

OcCHOBHBIE pecypChl OJ3EMHBIX BOJI COCPEAOTOUYEHBI B peUHbIX AoiauHax. K
HUM  TPUYPOUYEHBI  TPEUMYIIECTBEHHO  MPECHbIE  MOJ3EMHBIE  BOJBI.
CnaboconoHoBaTble BOABI HMMEKOT MOAYMHEHHOE 3HadeHue. CyniecTBEHHO
MEHBIIIKE TPOTHO3HBIE PECYPCHl PACTIPOCTPAHEHBI B MpelieNiaX Pa3BUTHUSI 30HBI
TPEIIMHOBATOCTH TMaJe030MCKUX W 0o0see APEeBHUX MOPOJ KPUCTALIIMYECKOrO
dbynngamenrta. Ilo MuHepanuzanuu NOA3€MHBIE BOJABI 3/7IECh B OCHOBHOM HE
MPEBBIIAOT 1T/mM.

OueHka TNPOTHO3HBIX AKCIUIyaTallMOHHBIX PECYPCOB TMOJ3EMHBIX BOJI
Mpou3BeleHa B  Ipefesiax  aJIMUHUCTPATUBHBIX  oOjacTed M IpaHull
BOJIOXO3SIUCTBEHHBIX YYaCTKOB [0 OCHOBHBIM BOJIOHOCHBIM T'OpPU30HTaM U

KOMILJICKCaM.

OO0mas BeIMYMHA MPOTHO3ZHBIX PECYPCOB TMO3eMHBIX BOA Oacceitna p. Iy
0 pe3yabTaTaM pAacdyeTOB COCTABISET, THIC. M /cyT (MuH. M /rom): — 23406
(8543,2), B TOM umcie Mo MUHEpamu3amuu: 10 | /oM’ — 15727 ,5 (5740,6);
1-3 v/am’ — 7636,8 (2787,4) u 1-10 t/am’ — 41,7 (15,2) (rabm. 2.1).

1.4. Pa3BenaHHble 3amachbl MOA3€MHBIX BOJ

Jl71st yIoBIeTBOPEHUS MOTPEOHOCTH HACEIICHHUSI, IIPOMBIIIJICHHOCTH U
CEITbCKOT0 X035HCTBa peruoHa B MOJI3eMHBIX BOJIaX pa3BeaaHo u yreepxkaeHo ['K3
u TK3 20 mecTopoxIeHH MTOA3EMHBIX ¢ CYMMapHOU BEIMYUHON
9IKCILTYaTalHOHHBIX 3amacos 2209,72 teic. M>/cyT (806,5 MiITH. M*/TOX), B TOM
YHCIJIe 0 MUHEPAIU3ALUH, B /o o 1 —2074,72 (757,2) u 1-3 — 135 (49,3).

Pa3Benannbic 3amachkl COCTABISIOT OKOJO §,9% OT BEIMYMHBI MPOTHO3ZHBIX

PECYpPCOB. 9T10 CBUACTCILCTBYET O CPaABHUTCIIBHO HU3KOH Pa3BCAAHHOCTH
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MOA3EMHBIX BOJI PETHOHA M, B TO € BPEMS, O 3HAYNTEIBHBIX MMOTECHIMAIBHBIX
BO3MOXKHOCTSIX BOJOOOECIIEUEHHSI HACEJIEHHs, B TOM YHUCIIE M BOJAMU IUTHEBOTO
KauecTBa. XapaKTepHOH OCOOEHHOCTBIO TAHHOW TEPPUTOPHUM SIBISIETCA TOT (PAKT,
9TO HEKOTOPBIE pA3BEIAaHHBIE MECTOPOXKICHUS OTIMYAIOTCS CPaBHHUTEIBHO
HEOOJIBIINMHU JKCIUIYaTAllMOHHBIMU 3allacaMy (XapakTEpHO JJISi MECTOPOXKACHUMN
HOJI3EMHBIX BOJ 30HBI TPEIIMHOBATOCTH IMAaJE€O030HMCKUX IOPOJ), YTO MOMKET OBITH
00BsICHEHO CclIa0bIMU (PUIBTPALIMOHHBIMHM CBOMCTBAMU BOJOBMEIIAIONINX TOPOJA U

HHU3KOU UX BOJOOOHMILHOCTEIO.

[lenTpanbHast 30Ha OacceliHa TOYTH HE HUMEIOT pa3BE/IaHHBIX 3aMmacoB
MOA3EMHBIX BOJ] B CBSI3U C OTCYTCTBHEM 3/1€Ch KPYIHBIX BOJIONIOTPEOUTEIIEH.

Paszpegannnie mo cymme kareropuit (A+B+C;+C,) sKcrmyaTallmOHHBIE
3amnackl MOA3EMHBIX BOJ OacceitHa p. Uy B konuuecte 2209,72 ThIC. M3/CYT (806,5
MJIH. M3/FOI[) 110 [EJIEBOMY Ha3HAUCHHIO PACIPEICISIIOTCS CICIYIOIUM 00pa3oM,
THIC. M° /cyT (MITH. M/Tox):

- X034CTBEHHO-MTUTHEBOE BogocHa0xeHue (XIIB) — 763,5 (278,7);

- opoienue 3emenb (OP3) — 1445,7 (527,6);

- MUHepasbHbie Boabl (Mun.) — 0,52 (0,2).

HenocpeAcTBEHHO 111 XO3SMCTBEHHO-IIUTHEBBIX 1I€JIed Ha TEPPUTOPUU
paccMaTpuBaeMoro OacceiiHa pasBeaHo 14 MeCTOpOXKACHHM TOI3EMHBIX BOJI, YTO
II03BOJIUJIO OOECIEeUNUTh pa3Be/laHHBIMU 3allacamMu TOJ3EMHBIX BOJI Haubosee
KpyIHBIE HaceJICHHbIe MyHKTH. B o0mem OamaHce pa3BeJaHHBIX 3alacoB
MOJA3EMHBIX BOJ, IPECHbIE BObI, IPUTOJHBIE JISI XO3IMCTBEHHO-IIUTHEBOTO

BOIOCHAGKEHNMs cocTaBisiior 2074,72 Thic. M°/cyT ( MIH. M’/To) Mt 0K01o 90%.

[To ycmoBusM (OpMHpPOBAaHUSA HKCILTYyaTAlIMOHHBIX PECYPCOB MOA3EMHBIX
BOJ Ha TeppuTopuu OaccediHa p. YUy BBIIENIEHO YETHIpE TEHETUYECKHUX THUIIA
MECTOPOXKICHUI: B PEUHBIX NOJHHAX, KOHYCaX BBIHOCA MPEATOPHBIX HUICH(OB,
apTe3naHCKuX OacceiiHax U B MacCUBaX TPEUIMHHBIX U TPEUIMHHO-KAPCTOBBIX BOJI.
HaubGonpmuii yrmep6 moBEpXHOCTHOMY CTOKY HAHOCHT HKCILTyaTalysl MOA3EMHbBIX

BOJ BOIOHOCHBIX TOPH3O0OHTOB, 3aJICTAOIMUX TIICPBBIMHU OT IIOBCPXHOCTH —
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AUTIOBUAIBHBIX OTJIOXKEHHMH W 30H TPEUIMHOBATOCTH Malle030MCKUX TMOPOJ.
MeHbiiee BIMSHUE HAa TOBEPXHOCTHBIM CTOK OKa3blBae€T OKCILIyaTalus

MOA3EMHBIX BOJ| apTE3UAHCKUX OACCEWHOB.

OcCHOBHBIE 3KCIUTyaTallMOHHBIE PECYPChl TOJA3EMHBIX BOJ pPa3BEIaHHBIX
MECTOPOXKJICHUI COCPEJOTOUCHbl B IMpefenax KoHycoB BbiHOca (1499.4 Thic.
3 .
M’/cyT). B apre3nanckux OacceiiHax M MOTPeOEHHBIX PEUHBIX JTOJIMHAX PA3BEIAHO

cOOTBETCTBEHHO (377,7 Thic. M*/cyT) 1 (330,6 ThiC. M/CyT).
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Tabmuua 1.1 - Ilporao3usie pecypchl NoA3eMHbIX Boj Oaccelina p. Uy Ha Tepputopun PK

HanmenoBanue [Iporuo3usie pecypchl MOJ3EMHBIX BOJI, MJIH. M/TO]
BT.4.C
Homep S 5 MUHEPATU3ALHUEH,

. . 4. yIIep P
BOZIOXO3AH- AJIMHHHCTPATHBHbIE Bonioxo3siicTBeHHBIE pailoHbI (YYaCTKH) Bcero MTOBEPXHOCT- s
CTBEHHOI'O obmactu HOMY CTOKY
paiioHa no 1 1-3 3-10
(yuyacTka)

1 2 4 5 6 7 8
06-02-01 118,1 13,2 118,1
06-02-02 KamOwuickas 49943 227,77 2758 | 2232,7 | 3,6
06-02-03 2803,5 109,1 22802 | 511,7 | 11,6
06-02-03 t03co- 627,4 18,4 5843 | 43,1
Kazaxcranckas
Bcero no 6acceiiny p. Uy, B ToM 4ucJe: 8543,2 367,9 5740,6 | 2787.,4 | 15,2
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Ta6nuia 1.2 - Pa3BenanHbie U yTBEPKACHHBIE 3aMachl MOA3€MHBIX BOJ| Oacceiina p. Uy Ha Tepputopun PK

Homep Bonoxo3sii- HaumeHnoBanue OKCIUTyaTalMOHHBIE 3aI1aChl MOA3EMHBIX BOJI, MJIH. M /rogI
CTBEHHOTO pailoHa
» 3
(yuacTka) AJIMAHHCTpPATHBHBIE A4B A+LB4C B T. 4. ¢ MUHEpaIU3aLue, I/1m
oOJtactu mo 1 ooinee 1
1 2 4 5 6 7
06-02-01 a6 41,7 42 42
06-02-02 aMbBLICKad 467,1 660,8 660,8
06-02-03 5,3 7,2 6,6 0,6
06-02-03 IOxn0-Kazaxcranckas 94,9 96,5 47,8 48,7
Bcero no 6acceiiny p. Uy, B TOM 4ucJe: 609 806,5 757,2 49,3
JKamObuickast 001acTh 514,1 710 709,5 0,5
IOxH0-Ka3axcraHckast 001acTh 94,9 96,5 47,8 48,7
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3HaUYUTENILHO MEHBIIIE BEJIMUMHA PA3BEJaHHBIX 3aM1acoB MOI3€MHBIX BOJI B
OTPaHUYCHHBIX CTPYKTYpPaX U 30HaX TEKTOHUYECKUX HapymieHui (2,02 Toic.
M°/cyT),

X 035IMICTBEHHO-TTUTHEBOE 17} IIPOU3BOICTBEHHO-TEXHUUECKOE
BOJIOCHA0XKEHUE KPYMHBIX HACEJIEHHBIX MYHKTOB peruoHa 0a3upyercss B OCHOBHOM
Ha MOJI36MHBIX BOJAX.

1.5. Ucnonb30BaHue MOA3EMHBIX BOJI

bacceiin p. Uy B 11€J10M OTJIMYAETCS JOBOJBHO CYPOBBIMH KIMMATUYECKUMU
YCJIOBUSIMH, HO JIOCTATOYHO BBICOKON O0ECHEYEHHOCTHIO BOJHBIMH PECYpCaAMH.
Opnnako pacrpeneieHue MX MO IUIONIaAu KpailiHe HepaBHomepHo. Haumbonee
00eCIeYeHHBIMY TTOBEPXHOCTHBIMU M TIOJ3EMHBIMU BOJAMH SIBIISIIOTCS PaNOHBI,
MPUJIETaloIMe K TOPHBIM MacCUBaM M PEUHBIM BOJIOTOKAM. Y JaJICHHbIE OT TOPHBIX
CHUCTEM PAMOHBI OTIUYAIOTCS OCTPHIM ME(HHUITUTOM IMOBEPXHOCTHBIX M TIOJI3EMHBIX
BOJI.

OCHOBHBIMH TIOTPEOUTENSIMUA TIOA3EMHBIX BOJ| SIBISIETCSI ropoja, padbouune
MOCEJIKH, CEJIbCKOE XO3SMCTBO M NPOMBIIUIEHHBIE Tpeanpustus. Haubonee
WHTEHCHBHO OHU UCTIONB3YIOTCA TUISt X035ICTBEHHO-TTUTHEBOTO,
MPOU3BOJICTBEHHO-TEXHUYECKOTO  BOJOCHAOKEHMS, OpOLIECHUS  3eMelb U
obBogHeHns nacToum. Mcmonp3oBaHue MOA3eMHBIX BOJ OacceitHa p. Uy 3a mepuon
¢ 1990 mo 2005 r.r. oTpakero B Taodu. 1.3.

[Tokazarensamu  OOECIIEUEHHOCTH  SIBJSIETCSl  MOTPEOHOCTH B BOJIE,
yCTaHaBJIMBacMas IUIAHUPYIONIUMU OpraHaMu U ee Hanuuue. [Tpu 3Tom B kauecTBe
OpPMEHTUPAa MNPUHUMAETCS MEPCHEKTHBHAsE TMOTPeOHOCTH B BOJAE OTpaciei
skoHOMHKHU Ha 2020 T. B COMOCTAaBICHUH C COBPEMEHHBIM BosiooTO0opoM (2006 T.).
IlepcniekTuBHAs OTPEOHOCTh COMOCTABJISIETCS C pa3BeTaHHBIMA
AKCILTYyaTaIIMOHHBIMU 3aracamMy U MPOTHO3HBIMU 3KCIUTYaTallMOHHBIMH pecypcamMmu
moA3eMHBIX BOJ (Tabi. 1.3).

Kak Bugno u3 tabnuuwl 1.3, teppuropusi Oacceiina p. Ly momaHOCTHIO
obecrieueHa MPOTHO3HBIMU M YTBEPXKICHHBIMU 3arlacaMy MOJ3eMHBIX Boj. [lpum

epcIeKTUBHOI morpeGHocTH Ha 2020 r. B 43,205 MIH. M’/TOJ yTBEpKICHHbIC
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SKCILTYaTalHOHHbIE 3aachl 0 CYMMe KaTeropHii cocTaBisiioT 806,5 MITH. M /TOx,
a IIPOTHO3HBIC pecypchl — 8543,2 MIH. M°/TOLL.

O6mmit BogooTOop mo cocrosiuuio Ha 01.01.07 r. cocraBun 7,69 MiH.
M/rox. Yacte BOJIOTIOTpeOUTENeH HCIONB3YeT Hepa3BelaHHble 3amackl. Ha
pa3BelaHHbIX 3amacax padoTarT BOJ03a00pbl HEKOTOPHIX CEIbCKUX HACEIEHHBIX
ITYHKTOB, padOYUX MOCEIKOB U ropoaoB. CelbCKOX034iCTBEHHOE BOJOCHAOKEHUE
U 00BOJHEHHE macTOMIl OasupyeTcss NPEUMYIIECTBEHHO Ha HEYTBEP)KIEHHBIX
3amacax IOJI3eMHBIX BOJ, XOTsI B HEKOTOPBIX ciydasix u anpooupoBanHbix HTC
TEPPUTOPHUAIIBHBIX I'€OJIOTMYECKUX YIPaBICHUH.

HauBricmive mnokazarenu BojooTOOpa xapaktepHsl s 1990 ropa, xorma
IPOMBIIUIEHHOCTh U CEJIbCKOE XO3AMUCTBO (PYHKUMOHUPOBAIU B MOJHOM OOBEME.
Ot6op mnomzemubix Bojg B 1990 r. cocraBui 112,969 wmiH. M /ron. B
MOCJIEAYIONINE TO/IbI BEIMUMHA 3a00pa BOJIbI ITOCTENEHHO COKpalanach. B cBs3u ¢
BO3POXKIEHUEM 3KOHOMHUKHM PErMoHa BOJONOTPEOJECHHE B IEPCIEKTHUBE OyJeT
Bospactath W K 2020 romy OXHmaeTcs Ha ypoBHE 53,335 MuIH. M/TOL.
CoxkpanieHue nepcrekTUBHOTO Bojonorpedsenus Ha 2020 r. mo CpaBHEHMIO C
1990 romom 0OBsSICHSAETCS TEM, YTO Ha JTOT MEPHOJ] HE MpPelyCMaTpUBAETCS
OpOILIEHHUE 3EMENb 3a CUET MOA3EMHBIX BOJ, UMEBLIEE MECTO B MPEALIECTBYIOIIUE
TOJIBI.

[To oTpacnsim sxoHOMUKH 3a00p moa3eMHBIX Boa B 2006 r. pacmpenesnsics
cleAyromMM 00pa3oM, MIIH. M’/TOJI; KOMMYHAIBHOE X03siicTBO —  (15,6%);
MPOMBITINIEHHOCTH — (67,9%); cenbckoxo3siicTBeHHOE BoocHaO)kenue — (14,6%);

obBopaenue nacroun — (1,9%).

bacceiin p. Uy pacnosioxkeH B rokHOW 4vacth Kazaxcrana B mpejaenax
XKamobuickolt u wactuuHo FOxHo-Kaszaxcranckoil oGnactu. Ero Ttepputopus
OTHOCHUTCS K PpErHOHaM, HE€ WCHBITHIBAIONIMM Jedunura B HCTOYHHKAX
XO3MUTHEBOr0 HazHaueHuA. ONHAKO OTACIbHBIE pallOHbI CEBEPHOM U CEBEPO-
BOCTOYHOW YacTH  OTJIMYAIOTCS BecbMa ciaboil 00eCIeueHHOCTHI0 BOJHBIMU

peCypcaMu NMPCCHBIX ITOA3CMHBIX BO/I.
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PaccmaTpuBaemast TeppuTOpUs COBHAJAET C PACHPOCTPAHEHMEM KPYIHOU
rUAPOreosIorndeckod cTpykTypel — Yy - Capeicyckoil cucteMoit 0OaccelHOB
HANOPHBIX MMOJ3EMHBIX BOJI, BBIIOJIHEHHON MOIIHOW TOJIILIEN PBIXJIBIX ME3030MCKO-
KaitHo30MCcKkuX oOpazoBaHuil. Ee 0OpaMIIsitoT TOpHBIE COOpYKEHUsI, 00pa30BaHHbBIC
METaMOP(PUYECKUMU U MarMaTH4eCKUMHU IMOPOJIaMU Majieo30st u Oosiee JPEeBHUX

00pa3oBaHUM.

Haunbonee nepcrneKTUBHBIMU IS BBISABJICHUS IPECHBIX MOA3EMHBIX BOJ SIBISIIOTCS
AJUTFOBHAJIBHO-ITPOJIFOBUAJIBHBIE  YETBEPTUUHBIE OTIIOKEHUS KOHYCOB BBIHOCA WU
MPEATOPHBIX paBHUH KHpruszckoro Anartay W ajuIlOBHAIbHBIE OTIOKEHUS AOJVHBI
pek Uy u Kypararel. Ilon3emMHble BOABI YKa3aHHBIX O0pa30BaHUN IIUPOKO
UCIIOJIB3YIOTCS I XO3SIICTBEHHO-NUTHEBOTO BOJIOCHAOKEHHS TOPOOB, CEIBCKUX

HACCJICHHBIX IMYHKTOB, IIPOMBINIJICHHBIX U CEIBCKOX03IHCTBEHHBIX O0OBEKTOB.

Ha Teppuropuu 6acceiina p. Uy pazsenano 20 MECTOPOXKICHUMN MOA3EMHBIX
BoJ. Pa3BenanHble 3amachkl pacnpeneaeHsl 0 TEPPUTOPUN KpaiiHE HEPaAaBHOMEPHO.
HauOonbimmumMy  BeJIMUMHAMM  SKCIUTyaTAllMOHHBIX 3allacOB  IMOJ3EMHBIX  BO/I
XapaKTEePU3YIOTCA  MEXKTOpHbIE  BHAAWHBI, TrAe  (HOPMUPYIOTCA  KPYIIHBIE

MECTOPOKICHHSL.

B cBsi3u ¢ 0naronpusTHBIMM THJPOTE€OJOTHUYECKUMH YCIOBUSMHM pPEruoHa
XO3MHUTHEBOE BOJOCHAOKEHNE HACEJICHHS OCYIIECTBISACTCS MPEUMYIECTBCHHO 3a
CYET MOJI3EMHBIX BOJ. [I0BEpXHOCTHBIE BOMIBI UCIIOJIB3YIOTCS KpAWHE PEAKO, JIUIIb
TOJIBKO B TOM CJIy4ae, KOTJia BOIU3U MOTPEOUTENsT OTCYTCTBYIOT MOJ3EMHBIC BOIBI.
B Hactosimiee BpeMss B o0jacTu 3a CYET IOBEPXHOCTHBIX BOJI OPraHU30BAHO
BOJIOCHA0KECHUE TIOCEIKAa TOPOACKOTO THMAa ['paHUTOTOPCK U paillieHTpa
c. Kypnaii. Pa3zBemanHbix i1 HUX MECTOPOXKICHUM MOA3EMHBIX BOj Her. Jlis
BOJIOCHAOXKEHUS | paHMTOTOPCKA UCTIONB3YIOTCSI TOBEPXHOCTHBIE BOJIBI P. Acmapa
u rpynmnbl  poaHukoB. Kyppalh cHaOxaercss 3a CuUeT KamnTaXa pPOJHUKOB,

BBIXOIAIIMX M3 I'PAHUTOB.

BonocnabGxenue 1. Uy MOJHOCTBIO YIOBICTBOPSICTCS 3a CUET Pa3BEIAHHBIX
3anacoB  Yy-HOBOTpPOMLIKOrO MECTOPOXKIECHUS, NPUYPOUCHHOIO K CpeJiHe-

BEPXHEYECTBEPTUYHBIM U COBPEMEHHBIM OTIOXKEHUAM p. Uy B konmuectBe 112,3
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Thic. M /cyT. CoBpeMmeHHBIH BogoorGop r. Uy 1,9 thic. M/cyr. D1o e
MECTOPOKJICHHE YIOBJCTBOPSECT TakkKe HYXIbl UYaTBIPKOIBCKOTO TOPHO-
o0OoratuTelIbHOrO0 KoMOMHaTta u mnoc. Tome Ou. CBedeHuss O BeIUYHHE

BOJIOTIOTPEOJIEHUS MOCENKa U TOPHO-000TaTUTEIFHOTO KOMOUHATA OTCYTCTBYIOT.

I'pynma MecTopoXIeHUN MOA3EMHBIX BOJ, PACIOJIOXKEHHBIX B IMPEATOPbIX

Kuprusckoro Anaray (Jlyrosckoe, Mepkenckoe, [logropaenckoe), pa3peansl ajis
XO3MUTBEBOTO BOJOCHAOXKEeHUS paillieHTpa Mepke, nocenkoB Jlyrosoit, Oittan u
Onu3nexalmux  HAceJeHHbIX  MyHKTOB  MepkeHckoro u  JIyroBckoro
aIMUHUCTPATUBHBIX palioHOB. BenmumHa oTOOpa TOM3EMHBIX BOA  JUISA
BOJIOCHA0XKEHUSI MOCETKOB MpecTaBiIeHo B Ta0. 1.4.
Cenbckoe HacelIeHHE PErMOHa HCIOIb3YIOT MPEUMYIIECTBEHHO MOA3EMHBIE BOJIBI.
HcTouHMKaMU TICHTPATU30BAHHOTO BOJOCHAOKEHUS SIBIISIOTCS MOJ3EMHBIE BOJIBI
HAa YydYacTKaX C pa3BeJaHHBIMH 3amacamMd. B Tocenkax, T/A€ OTCYTCTBYIOT
BOJIONIPOBOJIBI, HACEJIEHHWE MPOU3ZBOAMUT OTOOP BOABI W3 IMAXTHBIX, TPyOUATHIX
KOJIOJIIIEB, a TAaK)KE YACTHYHO M3 MMOBEPXHOCTHBIX HCTOYHHUKOB.

Ha x0351iCTBeHHO-TTUTHEBBIC HYXIbl HACEICHUS B Pa3HbIE T'OJIbI OTOUPATOCH
BOJIbI OT 4-5 10 20-25 Thic. M3/cyT. B nocnennee BpeMsi oTMeqaeTcsi TeHACHIUIO K
CHUKEHUIO BO100TOOpa. OTCYTCTBHE IIEHTPAITU30BAHHBIX CHCTEM BOJOCHA0KEHUS
noutu B 2/3 mocenkax OOBACHSAETCS IJIOXOM OOECIEYEHHOCTbIO OTAEIbHBIX
TEPPUTOPHIA KaK MOJ3EMHBIMH, TaK U MOBEPXHOCTHBIMU BOAAMH. DTO CBSA3aHO B
OOJBIIMHCTBE CIy4YaeB C HEIOCTATOYHBIM (PUHAHCUpOBaHMEM. B memom xe
o0ecreueHHOCTh HaceIeH!s Pa3BeTaHHBIMHU 3aracaMu JOCTaTOYHO BHICOKA.

1.6. 3arpsizHeHHe MOI3€eMHBIX BOJ

OCHOBHOE TEXHOT€HHOE BO3JECHCTBHE Ha OKPYXKAIOIIYIO CPELy OKa3bIBalOT
ropona, padoduMe TOCENIKH, CEIbCKUE HACEICHHBIC MyHKTHI, MPOMBIIUICHHBIC,
TOPHOPY/IHBIE MPEAIPUATHS U NPEAIPUATUS KUBOTHOBOACTBA. [Ipu skcrnyaTanuu
CHUCTEM  JKM3HCOOCCIICUCHWS  HACEJCHHBIX  ITYHKTOB, MIPOMBIILJICHHBIX
MPEANPUATAN, CEeITbCKOXO3SUCTBCHHBIX OOBEKTOB MPOUCXOAWT HAPYIICHUE

HpHpO)IHOﬁ 06CTaHOBKI/I, BKJIIO4as 1 3arpsA3HE€HUC IOJA3€EMHBIX BOJ.
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[lox 3arpsi3HEHMEM TNOA3EMHBIX BOJA TOHUMAETCS TAaKOE€ HM3MEHEHHE HX
CBOMCTB (XUMHUECKUX, GU3UIECKHUX, OMOJIOTHUYECKHUX) TT0 CPABHEHUIO C (DOHOBBIM
COCTOSIHUEM, KOTOPOE JENIaeT 3Ty BOJY TMOJHOCTHIO WJIH YaCTHYHO HETIPUTOTHOMN
I WCTIONB30BAHUS 1O XO3AMCTBEHHOMY HaszHadeHHIo. [loHsATHE 3arps3HeHue

MOA3CMHBIX BOJI OTHOCHUTCH, ITPEKAC BCCIO, K BOAAM MUTHCBOI0 HASHAYCHUS.

KonnuecTBEHHBIMU KPUTEPUSIMUA, OTHOCUTEIBHO KOTOPBIX XapaKTEPU3YETCs
M3MEHEHHE KayecTBa BOJbl, SBIIIOTCSA IIOKAa3aTeNd €€ (POHOBOrO KayecTBa M
MOKa3aTeNu Ka4eCTBA XO35MCTBEHHOTO UCIOIb30BaHUs. OCHOBHBIMU KPUTEPHUSIMHU
Ka4eCTBa MPUPOJHBIX BOJ MO THUAPOXUMHYECKUM IIOKA3aTEeNsIM SABJISIOTCA
3HAUYCHUS! MpesiebHO JonycTuMblix  koHieHTpauuid (IIK) 3arpsizssiommx
BEIIECTB JJISI HCTOYHUKOB PBIOOXO3SHCTBEHHOTO, XO3MCTBEHHO-ITUTHEBOTO H
KOMMYHaJIbHO-OBITOBOI'O  BOJIONOJIb30BaHUs. B Hacrosmiee BpemMs KadecTBO
NMUTbEBOM BOABI B pecnyOnuke pernamentupyercss CanlluH 3.02.002-04
«CaHUTapHO-3UAEMHOJIOTUYECKHE TpeboBaHM K Ka4eCTBY BO/IbI

OEHTPAJIU30BAHHBIX CUCTCM IIHUTHCBOTO BOIIOCHa6)KeHI/I$I)>.

[To cTemenu omacHOCTH VIS 3IOPOBBSI UEJIOBEKA 3arps3HAIONIME BEIECTBa
nojipaszienstores Ha 4 knacca: 1 — upe3BbIUaliHO OIACHBIE; 2 — BBICOKO OIACHBIE;
3 — omacuble; 4 — yMEepeHHO omacHble. B OCHOBY Kiaccu(pHKAIMHM TOJO0KEHbBI
MI0Ka3aTeNN, XapaKTepU3yIOlUe pa3jMuHyl0 CTENEeHb OMAcHOCTH JJIsl YelOBeKa
XUMUYECKUX COCIUHEHUU, 3arps3HSIOUIMX NMHUTHEBYIO BOJIY, B 3aBHCHMOCTH OT
TOKCUYHOCTH, CIIOCOOHOCTU BBI3BIBATH OTAAJCHHBbIE 3(P(EKTHI, JIUMUTHUPYIOLINX

IIOKa3aTCJIn BPECAHOCTH.

['maBHOE TEXHOT€HHOE BO3/IEUCTBHE HA OKPYKAIONIYIO cpedy OacceiiHa u, B
YaCTHOCTH, Ha IIOJ36MHbIE€ BOJIbl OKa3bIBAIOT KPYIIHbIE IPOMBIILJIEHHbIE
IpeanpusaTus 3a cueT cOpoca CTOYHBIX BOJA W BBIOPOCOB B aTMocdepy

ra3zo000pa3HbIX MPOAYKTOB JACATCILHOCTH MPETPUSATHS.

B mnacrosmiee BpeMs yueT BOAoOTOOpa Ha Tepputopum OacceitHa p. YUy
OCYIIECTBJISIOT 00JIacTHBIE OacCeifHOBBIC BOJOXO3SMCTBCHHBIC YIIPABICHUS U
pexxuMHbie napTu KoMuTeTa reonoru M OXpaHbl HEAP, BEAYLIME MOHUTOPUHT

IIOA3CMHBIX BOJ.
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CyuiecTByronpe BOJ03a00pHBIE CKBaXXMHBI HEPEAKO IMPOCTAMBAIOT H3-3a
HU3KOTO KauyecTBa CTPOUTENIbCTBA W HEMPABWIBHOM 3KciuTyaTanuu. HecMoTps Ha
3HAYUTENIbHBIA PE3epB IKCIUTYaTAMOHHBIX 3aMacoB TIOJ3EMHBIX BOJ, O0BEM
BOJ0OTOOpa Ha YYacTKaxX ¢ HEYTBEPKACHHBIMH 3aIlaCaMH COCTABIISIET OT YETBEPTHU
0 TPETheH MCHOJb3YEMbIX IMOA3EMHBIX BOJ. OCOOEHHO 3TO XapaKTepHO s
CEJIbCKOXO3SIMICTBEHHOTO BOIOCHA0KECHHUSL.

[Ipy 10BOABHO OJAArONPHUSATHBIX TMAPOre0JOrMYECKUX YCIOBHUSIX PErMOHA U
BBICOKOW CTENIEHU 00ECIIEYEHHOCTHU MO[36MHBIMU BOJIAMH HEKOTOPhIE HACETICHHbIE
MyHKTBI HE UWMEIOT TMOATOTOBICHHBIX CHCTEM BOjJOoCHaOxeHus. [IpuduHbI

HETIOATOTOBJICHHOCTH 06YCJIOBJIBHBI CICAyrOmuMHAu 00CTOSITENNLCTBAMHU

- 110 OKOHOMHNYCCKHUM MNpUirnHaM JIHUTCIIBHOC BpCM:A OCTAKTCA
HCOCBOCHHBIMM IIOA3CMHBIC BOJIblI Ha Pa3sBCAAHHBIX YYACTKaX, B TO KC BpPCMs
OCYIICCTBILCTCA DKCIITyaTaluAa IMOJA3€MHBIX BOJA HAd YYACTKAX ¢ HCPA3BCAAHHBIMU
3aracamMu, rjac 3a4aCTyro HC U3BCCTCH HHU XUMHYECKHM COCTaB IIOA3CMHBIX BOJ, HA

HUX CAHUTAPHOC COCTOAHHUC,

- B Manelx cémax OacceliHa B TEUCHHUE JJIUTCIIBHOTO  BPCMCHHU
OCYIICCTBILCTCA SKCIUTyaTalusa IIOA3CMHBIX BOJ BCPXHUX I'OPU3OHTOB 6acceﬁHa,
MNOABCPIKCHHBIX  TCXHOICHHOMY  3arpsA3HCHHIO, B pe3yibTarc 4Cro - Aajs
X031 CTBEHHO-TTUTHEBBIX ueneﬁ HCIOJIB3YKOTCA BOJAbBI HC IIPUI'OJHBIC K

HCIIOJIB30BAHHUIO 10 LHCJICBOMY HA3HAYUCHHIO,

- COKpaTuiIncCh pa6OTI>I IO HPOBCACHHNIO ITOHMCKOB IOA3CMHBLIX BOJ JJIA
HACCJICHHBIX ITYHKTOB, HC HMMCIOIIUX PA3BCAAHHBIX 3aI1aCOB IJIA XO03s1ICTBEHHO-

IMUTHEBOI'0 BOJOCHAOKEHHS,

- TPaKTHYCCKU HE BBIMOJHAIOTCS pPa0OTHl MO W3YYCHHUIO COCTOSIHHS
MOA3EMHBIX BOJ B palioHe JACHCTBYIOIIMX BOJ103a00pPOB, OCOOEHHO B 30HE

TEXHOTEHHOTI'0 BO3JACUCTBUS Ha BKCHHyaTpreMBIfI BOJIOHOCHBIM T'OPHU30HT;,

- HC COBCPIICHCTBYIOTCA CUCTCMblI KOHTPOJIA HAad KAYCCTBCHHBIM COCTABOM

OKCIITYaTUPYEMBIX IIOA3€MHBIX BOJ H HX YPOBCHHOMY PCXKHUMY, TaKXE€ HC
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MMPOU3BOAATCA pa6OTBI MO0 HM3Y4YCHUIO OIIbiTa OJKCIIyaTallkun JaXXEC KPYHHBIX

Bono3a6op013 C MMPOAOJKHUTCIIBHBIM IICPHUOAOM UX ACATCIIBHOCTH.

OtMeueHnHble (PakThl CBUIAETEILCTBYIOT O HEOOXOIUMOCTH MPOBEACHUS
PEKOHCTPYKIINH CHCTEM BOJOCHAOKEHHS HaCEJICHHBIX MTYHKTOB
paccMaTpUBaEeMOro peruoHa, NPUMEHUTEILHO K TPEOOBAHUSAM, MPEIbIABISIEMBIM K
HMCTOYHUKAM XO3SHCTBEHHO-TIUTHEBOrO0 BoJocHaOxkeHus. [Ipencrosmias pabdora
noTpedyeT pemieHus: psjaa MPAKTHYECKUX BOIMPOCOB, CBA3AHHBIX C OOJIBIIUMU
MatepualbHbIMU 3aTpaTaMu. HecMoTpst Ha 3TO OHA JOJKHA OBITH BBINIOJIHEHA B

HauboJsiee KOPOTKUN CPOK.

Huxe nperaractcss KOMIUICKC MCpOHpHHTI/Iﬁ, BBIIOJIHCHUE KOTOPBIX
IIO3BOJIUT CYHICCTBCHHO YAYHIIUTH YCI0BUsA XO3SMCTBEHHO-ITUTHEBOT'O

BOlIOCHa6)KGHI/I5{ HaCCJICHUA PCTHOHA!

1. TlpousBecTu mnacmopTU3alMI0 BCEX OJMHOYHBIX HKCIUTYaTallMOHHBIX
CKBQXMH W TPYIIOBBIX BOJ03a00pOB, JCHCTBYIOIIMX Ha HCCIelyeMoin
TEPPUTOPHUH, C LETbI0 YCTAHOBICHUSI UX TEXHUUECKOTO COCTOSIHUSI U PETHCTPaluU
MPUTOJIHBIX JUISI  UCIIOJB30BaHUs 1O 1€JeBOMY Ha3HaueHuto. Hameruts

MCPOIIPHATHA 110 pETUCTPALINHN BOI(03360pHBIX coopy;erm?I;

2. Pacmuputh IOHUCKOBO-Pa3BEJOYHBIE pa0OTBl € UENbK H3BICKAHUA
WMCTOYHHUKOB BOJOCHAOKEHUs Ui BCEX HACEJICHHBIX IYHKTOB, HE MMEHOIINX
YTBEPKIACHHBIX 3allacOB  MOA3EMHBIX BOJA Ul XO3SIMCTBEHHO-IIMTHEBOI'O
BoZlocHaOxkeHus. Ha ydacTkax, rjae B NpeAllecTBYIOMNE I'0J(bl ObLIM IOJYyYEHBI
OTPULIATCIBHBIE PE3YyJbTaThl, YBEIUYUTh PAJUYC IOMCKOB 3a IpeleiIaMU paHee

COTJIaCOBaHHOM 30HHI;

3. Jlns meneit oOBOAHCHMS HACTOHWIN, IAC HA 3HAYUTCIBHBIX IUIOIMIAASX
OTCYTCTBYIOT IOJI3EMHBIC BOJIbI, TPUTOJIHBIC ISl XO3IMCTBEHHO-ITUTHEBBIX 1ICJICH,
YBEIIMYUTH 00BEM paboT MO MOMCKAM M Pa3BeaKe MOA3EMHBIX BOJI C TMOCIIEIYIOMICH
OpMEHTAIlMEHl Ha WX HCIOJb30BAHUE C IIOMOIIBIO JIOKAJBHBIX U T'PYIIOBBIX

BOIOIIPOBOJIOB;
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4. OpueHTUpOBaTh CHCTEMBI BOJIOCHAOXEHHMsSI Ha  HMCIOJb30BaHHE
pa3BENaHHBIX  3allacOB  IOA3EMHBIX BOA A XO3SHCTBEHHO-IIUTHEBOIO

BOJOCHAOKEHHS

5. IlpuctynuTh K M3YYEHHIO COCTOSHUS  MOA3€MHBIX BOJ  Ha
AKCILUTYaTUPYEMBIX ~ MECTOPOXKACHHUSAX € LEJIbI0  BBIABIECHHUS YYacCTKOB C
3arpsI3HEHHBIMU TOA3EMHBIMH BOJAaMH W ONEPATUBHOMY MPHUHATHIO MeEp IO

JIMKBUOALUHU ITOCJICACTBUN UX 3ar PABHCHUS

6. Bo300HOBUTH pabOTHI MO U3YUYEHHIO ONBITA IKCIUTYyaTallUU JIEHCTBYIOIIHUX
B0J103a00pOB /7151 ONIEPATUBHOTO KOHTPOJIS Haja ¢ pabOTKON ypoBHEH MOA3EMHBIX
BOJ Ha MECTOPOXKJEHUSX W BO3MOXKHOCTH TEPEOIEHKH SKCIUTyaTallHOHHBIX

3a11aCcoB IMOA3CMHBIX BOJ IO UCTCHCHHUHN X aMOPTU3allMOHHOTO CPOKA,

7. YCKOpUTH OCBOCHHME PAa3BEHAaHHBIX  JUI1 XO34MCTBEHHO-IIUTHEBOTO
BOJOCHAOKEHUSI MECTOPOXKIEHUH TMOM3EMHBIX BOJA, HE HCIOIB3YEMBIX B
HACTOSAIIEE BPEMS I10 11€JIEBOMY Ha3HAYCHHIO;

8. CoBepIIEHCTBOBATh CHCTEMBI BOJI03a00PHBIX COOPYKEHUH HAcCEIEHHBIX
INYHKTOB B COOTBETCTBHU C TPEOOBAaHUSAMHU, MPEIBABISIEMBIMH K HCTOUYHUKAM

X031 CTBEHHO-TIUTHEBOI0 Ha3HAUCHMUSI.

9. CornacoBath ¢ opraHaMu ['0CHa/i30pa MCHOIb30BaHUE B UPE3BBIYAMHBIX
CUTyalUsX MOJ3EMHBIX BOJl MOBBIIICHHOW MuHepanu3auuu (mo 1,5-2 r/am’) Ha
y4acTKaX C OTCYTCTBHEM IIPECHBIX BOJ ¥ HEBO3MOXKHOCTBIO TOJKIIOUYEHUS
HEKOTOPBIX TMOCEJIKOB K JACHCTBYIOIIMM U MPOCKTUPYEMBIM TIPYIINOBHIM

BOJIOTIPOBOJIAM;

10. OOocHOBaTh HSKOHOMHYECKYIO  LEIECOOOPa3HOCTh  ONMPECHEHUS
ITIOJ3EMHBIX BO/JI ITOBBIIIEHHON MUHEPAIU3ALUK 151 TEPPUTOPUI, IJ1€ OTCYTCTBYIOT
BOJIbl MHUTHEBOIO KAayeCTBAa U HET MEPCHEKTUB MX H3BICKAHUA HA COIPEACIIBHBIX

TIOIIAAAX;

11. Ha w™ecTopoXaeHUsiXx, TJ€ 3aBepUIWICS CPOK JKCIUTyaTalluH,

OCYIIECTBUTH PaOOTHI MO MOBTOPHOM T'€OJOTHYCCKOM SKCIIEPTU3E B HEISIX OISHKH
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BO3MOJKHBIX W3MEHCHUM YCI[OBI/Iﬁ NUTaHud H KadeCTBa MNOA3CMHBIX BO[
OKCIINIyaTalMOHHOI'O TOPHM30HTA, a TaKXC CTCIICHU TEXHOTCHHOM HarpyskKu,

Hpomomenmefl 34 MIEproJa BPpCMCHHU ITIOCJIC YTBCPKACHUSA 3allaCOB,

12. UcknounTh yCIOBHS, CIIOCOOCTBYIONINUE 3arpsI3HCHUIO MOA3EMHBIX BOJI,
B OCOOEHHOCTH, UCIOJB3YEMBIX /I XO35AHCTBEHHO-IUTHEBOI'O BOJAOCHAOKEHHUS.
Ha yuacTkax, rae 3arpsi3HeHHe TOJ3€MHBIX BOJ YK€ MPOU30ILI0, MPETyCMOTPETh

MCPOIIpUATHA 110 JIMKBUAAIINA MOCJICICTBUM 3arpA3HCHUA.

1.7. 'opoackoe BogocHa0KeHHe M BOAOOTBE/ICHUE

Ilo manaeiIM AreHtctBa PecmyOnumkm KazaxcraH 1Mo CTaTHCTHKE
YUCJIEHHOCTh TOPOJICKOr0 HaceneHus: Oacceitna Ha 1 ssuBapst 2006 roja coctaBiisiia
61.276 TBIC. 4EIIOBEK, B TOM YHUCJIE MO BOJOXO3SIMCTBEHHbIM yuacTkaMm 06-02-02 -
53.099 toIC. yen.; 06-02-03 -8.177 ThIC. YETOBEK, KOTOPHIE MPOKUBAIOT B TOPOAE

Uy u 8 pabouux nocenikax.

B Tabmumax 1.1 u 1.2 npuBeneHbl CBEICHUS U XaPAKTEPUCTUKA COBPEMEHHOTO
COCTOSIHMSL BOJIOCHA0XEHUS M BOJOOTBEJEHUS TOpoja M paboyux MOCEIKOB

Oacceitna p. Uy B coBpeMeHHbIX ycioBusax 2006 r.

W3 mpuBeIEHHBIX TaHHBIX CIEYET, 9TO 1o Topoay Uy u pabounM mocenkam
KaXJIOr0 BOJOXO3SMCTBEHHOTO pailoHa HE YYTEHbl TMOTEPH B CETAX, a
(akTHUECKOe yIEIbHOE BOJOMOTPEOICHHE OBITOBOTO CEKTOpPA HIDKE HOPMBI, UYTO
CBUIETENBCTBYET O OOJIBIIOM HM3HOCE cucTteM BojocHabxkeHus (mis 1. Uy 60%).
Marnslie 3HaUCHHS YJEIbHBIX MOKA3aTENE BhI3BAaHBI HE OTCYTCTBUEM MOILHOCTEH,

d 3HAYUTCIBbHBIMU IIOTCPAMHU BOJbI U3 «IbIPABBIX ceTeiy.

s BosmocHaOXKeHHsI TOPOJCKUX TocelleHnit OacceiitHa p. Uy HCHONB3YIOTCS B
KaueCTBE UCTOYHUKOB MOJI3EMHBIE BOJIbI.

1.8. XapakTepucTiKa TeXHHYECKOT0 COCTOSIHUS HMEKIINXCS COOPYKEeHU

BOIOCHA0XKeHHsI M BOAOOTBeAeHUdA I'. Uy U pabounX NMoceaKoB.

CoopyxeHusi BOJAOCHAOXKEHUS W  KaHAIM3AIUH, OJKCIUTyaTHUpPyeMble
paboTalomMy  TIPEANPUATHSIMU ~ TPOMBIIIUNIEHHOCTH ¥ TEIJIODHEPTETUKH,

HaxXoIATCA B HCYAOBJICTBOPUTCIBHOM COCTOSAHHMH.
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Ha HCKOTOPBIX MPCANPUATHAX MPOU3IBOAUTCA PCKOHCTPYKIHA U PACIIUPCHHUC
CHUCTEM BOI[OCHa6}KeHI/ISI N KaHaJIW3alnH, BKIIOYaA COOPYKCHHUSA I10 OYHCTKE

CTOYHBIX BOJ U O60pOTHBIX CHUCTEM BOI[OCH3,6)K€HI/I$I.

B cBa3u ¢ u3MEHMBLIEHCS JKOHOMHUYECKOW CHUTyallUed M BO3HMKIIUMU
HOBBIMHU IIPOM3BOJACTBEHHBIMHU OTHOLICHUSMU CJIEAYET Ha KaXXIOM IIPEAIPUATUU
BBINIOJIHUTh aHAJIN3 PalbOThl COOPYKEHHUW BOJOCHAOKEHUS M KaHAIU3aLUUU C
Y4E€TOM HX TEXHUYECKOI'O0 COCTOSIHMS, BKIIOYasd BO3MOXKHOCTH  3aMEHBI

O6OPYI[OBaHI/I$I C ICJIbIO CHUXKCHMS OKCINTYATAlIMOHHBIX PACX0/0B.

NHaukaTopoM  TEXHUYECKOTO COCTOSIHUS CEeTed  BOJOCHAOXEeHUs U

KaHaJIM3aluHU SABJIAIOTCS ITYTCBBIC ITIOTCPU BOJLI.

Ta6numa 1.3. — [lyreBbie moTepu BOJIbI B BOJOIIPOBOJIHBIX CETSAX OOBEKTOB

IIPOMBIIIJIEHHOCTH 110 cOCTOsIHUIO Ha 2006 T

ITorepu B
. . cetn,%
Bo1ox03511CTBEHHBIN HanmeHnoBanue .
4acTOK HACEJICHHBIX TYHKTOB Paiion or
Y oO1ero
3abopa
1 2 3 4
06-02-02 r. Uy Yyckui 30
. bepnuk Uyckuii 30
1. JIyrosoi Typapa 30
PrickynoBa
. Oittan MepkeHckuii 30
. ['panuroropck MepkeHckuii 30
. XaHray MOWBIHKYMCKHU 30
. AkOakai MOWBIHKYMCKHU 10
06-02-03 I1. Kbi3pimiiek Cy3zakckuit 20
10.K.O.
II. TaykeHnt Cy3zakckuit 20
10.K.O.
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Ananus Ta6J'II/ILIBI IMMOKa3bIBACT, YTO NOTCPU BOAbLI SHAYUTCIIbHO MMPEBLIIIAIOT

HOPMATHUBHBIC, KOTOPBIC B HOPMAJIBHBIX YCIIOBUAX HC NOJIZKHBI IIPCBLINIATH 3-5%.

Bonbiine norepu B ceTsIX BOJOCHAOKEHUS M KaHATU3ALMKU, KPOME 3HAUYUTEIbHBIX
HSKOHOMHYECKUX TMOTEPHh BBI3BIBAIOT YXYJAIIEHUE HKOJIOTHYECKON 0OCTaHOBKHU
00CITy’)KMBa€MOW TEPPUTOPUM 3a CYET IOBBILIEHUS YPOBHS TPYHTOBBIX BOJ M

3a00JIa4MBaHUS TEPPUTOPHUU.

B sTo#t cBA3M HE0OXOAMMO MPOBECTH PabOTHI MO peadMIUTAIluU CeTel
BOJOCHA0XEHUSA U KaHAJIM3AI[H.
1.9. O0beMbI U yaeJbHBIE MOKA3aTeJIM BOJAONOTPeOIeH!sI M BOAOOTBEACHUSA

KOMMYHAJbHOTI'0 X0351lCTBA U MPOMBIIIJICHHOCTH.

CBOJHBIE [laHHBIE IO BOJIONOTPEOJICHHIO HA HYXIbl KOMMYHAJIBHOIO
X03sIiiCTBa M MpOMBILUIEHHOCTH B OacceitHe p.Uy 3a 2006 r. npuBencHsl
B Ta0u. 1.4.

Tabnuua 1.4. - BononorpebieHne Ha HyX/1bl KOMMYHAJIBHOTO XO3iCTBaU

MPOMBIIUIEHHOCTH, BOJ0OTBeieHuE Ha 2006 T.

OO0 Hcrounuku

be3Bo3Bp. | BomooT-
[Torpeburenn 3a00p MOKPBITUA

3 BOJOMNOTp. | BEACHUC
MJIH.M /TOJ[ | IOBEPX. | OJA3EMH.

BonoxozsiictBennslii yuactok 06-02-02

KommynanbHOE 1,487 0,0 1,487 1,137 0,35
XO0351CTBO

[TpoMBITIIIIEHHOCTH 0,645 0,0 0,645 0,345 0,30
Uroro 2,132 0,0 2,132 1,482 0,65

Bopoxo3zsiictBennbii yuactok 06-02-03

KommynanbHOE 0,134 0,0 0,134 0,089 0,045
XO0351CTBO

[TpoMBIIIIIEHHOCTH 3,201 0,0 3,201 2,571 0,63
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Hroro 3,335 0,0 3,335 2,660 0,675

Bcero no 6acceliny 5,467 0,0 5,467 4,142 1,325

KananuzamnoHnHubie O4MCTHBIE COOPYKEeHUS T. Uy BKIIOYAIOT MEXaHUYECKYIO
o4uCTKY. DPPexTuBHOCTh 0OUUCTKU — 30%. OOmuit 00beM nocrynatroumx Ha KOC
cTOKOB — 350 Thic. M’/rog (2006r.). OTBOX CTOYHBIX BOJ OCYILIECTBISETCS
14  kaHaIM3aMOHHBIMU  HACOCHBIMM  CTAaHUMAMM,  CTENEeHb  HM3HOCa
aleKTpoHacocHOTO obopynoBanus — 60%. OTBOJ cTOKa MPOBOJUTCA Ha MO
¢unbTpauuu. [IpoTSHKEHHOCTh KaHATU3AMOHHBIX ceTell 54,7 KM; MOJKII0UEHO K
kaHanu3zauuoHHo cetu 19048 uen. (51,9%), ¢ Beirpebamu — 8288 den. win

(22,1%), c He0OOpyAOBaHHBIMU TyasieTaMu — 9366 ven. unu 25,5% HaceneHusl.

Ilocénkn bepnuk, Jlyrosoiut, Onrtan, ['panurtoropck, Xanray, AKrakai B

OCHOBHOM TI0JIb3YIOTCSI HEOOOPYAOBaHHBIMU TyaJeTaMu
BonoxossiictBennsliii yuactok 06-02-03

Ilocenex  Ksneimmexk  (Cysakckoro — paitona  KO.K.O.)  umeert
KAHAJTM3AIHOHHBIC OYHCTHBIE COOPY)KCHHS MOIHOCThI0 400 w/cyr. (146
T. M3/F0I[). N3uoc KOC coctapnsier 45%. OuuilieHHbIE CTOYHBIE BOJIbI OTBOJISITCS B
pyA HakomuTedb. [IpOTSMEHHOCTh KaHATW3ALMOHHBIX CETEM COCTaBISIET 17 KM,
TpeOyroT 3aMeHbl 2 KM. OTBOJ CTOKOB MHPOBOAUTCA 3-Msl KaHAIM3AIMOHHBIMHU

HacoCHBIMH cTaHusIMH, u3Hoc KHC — 45%.

ITo HOCéJ'IKy TaYKeHT II0 HalllMM CBCACHMAM IIOJIOXKCHHC C BOJOOTBCACHHCM HC

Jy4qiie 4eM B océnke KbI3pIMIIeK.

CBoanblii BoJ103a00p B OacceidiHe p. Uy Ha HYXIbl NPOMBIIUIEHHOCTH U
KOMMYHQJIBHOTO XO35ICTBa XapakTepuzyeTcsi Tabnuued 3.5, rie NnpuBeAcHBI
nanuele BBY no Bogo3abopy B Oacceitne p. Uy 3a 1990,1995, 2000 u 2006 rr. B
tabn. 1.6. MO TEeM Ke MaHHBIM TPUBEACHBI 3a00pbI BOJBI MO HCTOYHHUKAM
BOJIOCHA0X)eHUsI 1 00beMbI BojjooTBeAeHM 32 1990 u 2006 rT.

Ta6muma 1.5 - CBogHbIe TaHHBIC IO BOJI03a00py B Oacceiine p. Uy 3a 1990,1995,
2000 1 2006 rr. (MIH. M’/TOX)
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NoNe I'oxbr
Bononorpeburenu

n/m 1990 1995 2000 2006

Bcero B 0acceiine

1. | KoMmyHanpHOE XO35IMCTBO 3,0 =~11,75 2,58 1,62
2. | IIpoMBIIIIEHHOCTH 18,64 22,43 5,81 3,846
Bcero 21,64 34,18 8,39 5,467
Tabmuna 1.6 - 3a0op BOJAbI OTpaciasiMM HSKOHOMHMKM IO HMCTOYHUKAM

BoJocHa0keHust U BojgootBeaeHus3a 1990- 2006 rr. ( no nanueiMm BBY u 2 TII «
BoX03»), MITH. M>/TO.

baccenn p. Uy
NoNo Bunsr
B TOM YHCJIC
n/m | BopomnorpebneHusi | Bcero BonooTBeneHue
[TosepxuocTHble | [Tog3emubIe
1 2 3 4 5 6
1990 rox
1. KommyHanbHOE 3,0 - 3,0 -
XO03IHUCTBO
2. [TpoMBITIIIIEHHOCTD 18,64 - 18,64 4,266
HUTOI'O 21,64 - 21,64 4,266
2006 roa
1. KommynanbsHOE 1,621 - 1,62 0,4
XO3SIHUCTBO
2. [TpomeimienHocts | 3,846 - 3,846 0,93
HUTOI'O 5,467 - 5,467 1,33

HeoOxomumo oTMeTuTh, 4YTO B OacceiiHe MHOTHE MOCENIKH BO3HUKIH TIPH
MPOMBIIIJIEHHBIX ~ NPEANPUSATUSIX, M HUX KOMMYHallbHble  MHOTPEOHOCTH
o0ecreynBaroTCs BOJIOIIPOBOIHO-KaHAIN3ALIUOHHBIM X0351CTBOM
MIPOMBILUIEHHBIX NPEANPUATHH, IO3TOMY naHHble Bonokanana u bBY B nenom no

KOMMYHAJIBHOMY XO3SIMICTBY pa3jinyaro.
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W3 npuBeneHHBIX NAHHBIX CIEAYET, 4TO curyamus K ypoBHio 2006 roga
crajna 6ojee ymnpapisieMod, HaMEeTUJIach TCHICHITUS K YMEHBIICHHUIO TTOTEPh, XOTS
OHM €II€ OYEHb BBICOKH, YIYUIIMJIACh COOMPAEMOCTh IIIAaTEXKEeW, HO BCE Ke

COCTOAHUEC CUCTEM BOI[OCH&6)K€HI/ISI M KaHaJIN3alWH BbI3BIBACT TPCBOT'Y.

OcobenHo TPEBOKHOC HOJOXKCHHUEC CIIOKUIOCH C CCTAMU BOI[OCH3.6>K€HI/I$I )41
KaHaJIu3alluu, Tpe6y}0T05{ SHAYUTCIIBHBIC  CpPCACTBA Ha HMX PCMOHT U

BOCCTAHOBJICHHC.

Takxe HGOGXOI[I/IMBI 3HAYUTCIBHBIC cpeacrtea Ha CTPOUTCIILCTBO

COOPYKEHUH MO OUYUCTKE U TOOYHNCTKE CTOYHBIX BOJI.

B nacrosmiee BpemMss MECTHBIE BJIACTH CTalIM oOpaimaTh BHHUMaHHE Ha 3TH
BOIIPOCHI, BBIJESIOTCS CPEACTBA HAa PEMOHT M PEKOHCTPYKIMIO CHUCTEM
BOJIOCHAOKEHUSI M KaHaIM3alMH ropomoB. MokHO oxuaaTh, uto kK 2015 romy
CUTyalus KapJAuHaIbHO u3MeHuTcs, a Kk 2020 rogy cucremsl OyayT NPUBEICHHI B
HOPMAaTHBHOE COCTOSIHHUE.

1.10. BogonorpebieHue

AHanu3 cOOpaHHBIX JIJaHHBIX I[I0Ka3ajl, YTO YPOBEHb OXBaTa HACEJICHUS
yCIIyraMyd UEHTPaJM30BaHHOTO BOJOCHA0XKEHUA B CpeAHEM II0 BBIOOpKE
HaxonuTcss B mpexaenax 91,5%, Bkiroudass HaceleHue, IOJIy4arolllee BOJy U3
TpyOONpoOBOAa WIM U3 YIUYHBIX BOAOPA3OOPHBIX KOJMOHOK. OOECTIEUCHHOCTh U3
JELUEHTPATU30BAHHBIX UCTOYHUKOB cocTaBisieT 8,5%. B tabnuue 1.10 npusenex

% oxBata YCIIyraMi HAaCCJICHH U IPOU3BOACTBO BOJbI HAa YCJIOBCKA B CYTKH.

Cpennsisi HopMa BOAOMOTPEOICHUS HAa OJHOTO YEJIOBEKA CKIAIBIBACTCS W3
TpeX KOMIIOHEHTOB: JKWJIOTO  CEKTOpa, MYHHIHUIAIFHOTO  CEKTOpa W
MIPOMBIIINICHHOTO CEKTOpa (MECTHAsI MPOMBIIIJICHHOCTh, CHA0XKAIOIIascs BOJAON 3
rOpPOJCKOM CETH).

B T1a61.1.10 BomomorpebiieHHE OMpeaelieH0 U3 YCIOBUS OObema
peaan30BaHHON BOABI 10 FOPOJCKUM IMOCEJIEHHUSM, T.€. 3[1eCh YUTEHbI BCE HYXK/bI
KOMMYHAJIHbHOTO, MYHHUIIUITAILHOTO M TPOMBIIIJIEHHOTO CEKTOPOB, MOTyYarOIINX

BOY U3 FOpO,ZICKOﬁ CHCTCMBI BOIIOCHa6)KeHI/I$I.
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Ta6muma 1.10 — OxBat ycnyramu BogocHaoxeHus ( % ) 1 mpou3BOJCTBO BOJIBI Ha

YesoBeKa (J1/4en.cyT).

HaunmeHnoBanue OxBar yciayramu [HoTpebunu IIpounssenn
HACEJICHHBIX BOJIOKaHama, % J/4en . CyrT. a/4en. cyT
MYHKTOB
1 2 3 4
r. Uy 100 80,445 104,58
1. JIyroson 100 75,577 98,25
. ['panuroropck 100 37,073 48,19
. Oniran 100 107,44 139,67
1. XaHTay 100 69,48 88,93
. bepnuk H.JI. 61,50 79,95
. AxOaxkait ITonBo3 BOJKI - 232,28 255,5
100%

B mnacrosimee Bpemss Ha TeppuTopuu OacceitHa p. Uy nmameko He Bce
NpEeAnpUsTAS BOJOCHAOXKEHUS 00€CIeUnBaOT OYUCTKY 3a0HMpaeMbIX TPYHTOBBIX
BOJ| mepen nojaadeit ee morpedurensM. OObIYHO TpeOyeMasi OUMCTKA MOA3EMHBIX
BOJI MPOXOJIUT Ha (UIBTPALMOHHBIX CTAHILMSIX, HA KOTOPBIX TEXHOJOTHYECKas
cxema IpeCTaBIseT CO00M a’paluio ¢ Mmociaeayronen OpcTpoi GuIbTparue.

Croutr 3aMeTUTh TakkKe, YTO B MaJIbIX HACEJIEHHBIX MYHKTAaX COJEpKaTh
XJIOPATOPHYIO M COOTBETCTBYIOIIUNA BBICOKOKBaIU(DUIIMPOBAHHBIN IMEPCOHAT HE
MPEACTABIAECTCS BO3MOKHBIM BBUY 3HAUUTEIBbHBIX TPAHCHOPTHBIX PAcXoJl0B Ha
TPAHCIIOPTUPOBKY XJIOpPA U BBICOKYIO OMACHOCTh MPHU OOpallleHuu ¢ HUM. B Takux
HACEJICHHBIX IyHKTaX BOJa IOJAETCS B CETh 03 KaKOW-Tu00 Ae3UH(EKINH U
OYHCTKH, YTO HE TMO3BOJIAET HUCKIIOYUTh PUCK BO3HHUKHOBEHHMS 3a00JIEBaHUIA,
CBSI3aHHBIX C HEJOCTATOUYHBIM Ka4Y€CTBOM BO/IbI.

Kak crmencTBue 1mioXoro cocTosiHAS ceTel HaOmogaeTcss (GakT ux

BTOPHUYHOI'O 3arpA3HCHUAA, qTo ABJIACTCA JOITIOJIHHUTCIBbHBIM (1)aKTOpOM,
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yXyamamimuM  KadcCTBO HOIIaBaCMOfI BOABI, KW OKa3bIBAaOIIIMM HCTaTUBHOC

BO3/ICHCTBHE Ha 300POBBC HACCIICHHUA.

OxBatr mnpubopamu ydera BOIAbl Ui HPOMBIIJICHHBIX HPEANPHUATHIA
koseobnercs mexay 80 u 100%, T.e. mpakTUYECKH BCE MPEANPUSTUS OCHAIICHBI
npubopamMu yuyeta BoAbl. [Haue BBIIJIIAUT CUTyalluss C HAceJIEGHUEM, TI/ie
HEI0CTaTOYHOE BHUMAaHHUE Y/EIUIOCh HAIMYMIO BOJOMEPHOTO 00OPYJOBaHUS Ha
BBOJIaX B JOMa M HENOCPEJICTBEHHO B KBapTUPAaX, 32 HCKIIOUEHUEM HEKOTOPbIX

HACCJICHHBIX ITYHKTOB.

B crnoxuBmieicss cutyauus, Korja B ILEJIOM IO 00JIACTH TIOKPBITHE
BOJIOMEPHBIM 000py0OBaHUEM HaceJeHUs He npeBbimaeT 25%, «Bogokananel» He
MOT'YT BECTH TOYHBIA MOJICYET MOTpeOJICHHOW BOJbI. B OONBIIMHCTBE ciydyaes
OPEeINpUsITHS BOJOCHAOKEHMS M BOJOOTBEIACHHUS  PacCUUTHIBAIOT  00bEM
IIPOJIAaHHON TTOTPEOUTEIISIM BO/JIbI, UCXO/sl U3 HOPM BOJIONOTPEOIICHUSI, KOTOPBIE HE
BCErJa OTpa)xaroT JEHCTBUTEIBHOE MOJOXKEHUE AENI, OCOOCHHO M0 OTHOLUEHUIO K
TakuM OOBEKTaM, Kak, Halpumep, OOIIEKUTHS, TJE KOJIUYECTBO 3asBICHHOIO
HACEJCHUSI HE COOTBETCTBYeT (DakTUUYECKH MpokuBaromiemy. Jlms momoOHBIX
O00BEKTOB, HE OCHAIIEHHBIX KOHTPOJHUPYIOIIUM O00OpYAOBaHUEM, OIIaTa BEJETCS
110 HOPMaM B COOTBETCTBHUU C 3aBJIECHHBIM HACEJICHUEM, UYTO, B KOHEUHOM HTOTE,
IIPUBOJUT K 00OPA30BAHUIO HEYUYTCHHBIX PACXO/IOB, T.€. PAKTHUECKU — K XUILCHUSIM

BOJBI.

Heyurennas Bojia mpeacTaBisieT coOOM pa3HUIY MEXIY MPOWU3BEICHHON U
notpebieHHo BojoM, T.e. sBusierca '"morepsiHHON" Bomoil. Ilorepu BoxbBI
JIOCTHTAIOT 3HAYNUTCIHLHOMI BCJIMYMHEI, qTO 00BIACHICTCS KpaiiHe
HEYJIOBJIETBOPUTEIBHBIM COCTOSSHUEM BOJIONPOBOJIHBIX CETEH.

1.11. BoxoorBeaenue

LenTpanu3oBaHHbIi cOOp M OYMCTKA CTOYHBIX BOJ OpraHu3oBana B T. Uy, 1.
Keneivmmexk u m. Taykent. Bce ocranmbHble TIOCENKH MMEIOT HEOOOPYIOBaHHBIC
TyaleTbl 0e3 BeITpeOOB u ymimib 13,5% HaceneHUus TOJb3yeTCs TYyalleTOM C

BbITpeOoM. CHOXKMBIIASACS CUTYyaIMsl C YPOBHEM YCIYT B CEKTOPE BOAOOTBEICHUS
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npowuTtocTpupoBana B Tabn. 1.11, rae npuBenen % 1O oxBaTy HaceleHUs
yCIIyraMH KaHaJIU3allHH.

Tabmuma 1.11 — OxBat ycnyramu kananmmzanuu (% )

B n.I'panur| 1. B
CpeIHEM 1. oropck |Akbaka |cpenHeM
. 1.
I'on 1o r. Uy JIyroso | n.OuTan 71 1o
Kei3pimiex | TaykeHT
Kazaxcra 1%} . n. | Gacceiin
HY Xanray | bepiux y
2006 | 64,99 | 51,9 96,1 20 0 0,0 0,0 22,15

COop U TpaHCHIOPTUPOBKA CTOYHBIX BOJA. BhICOKas cTeneHb N3HOUIEHHOCTH
TpyOONPOBOAHBIX CETEM M CBSI3aHHOE C 3THM 3HAUYMTEIBbHOE YHCIO MPOPHIBOB U
BBICOKMH ypoBeHb yTeuek. [IpennonoxurensHo okoso 30-50% tpy0d Hyxnaercs B

CpOYHOM 3aMEHE.

HaGnronaercst hbakT MHPUIBTpALMUA JIUBHEBBIX/TPYHTOBBIX BOJI B CHUCTEMY
coopa x03(eKaJbHBIX CTOUYHBIX BOJ. OJTO YBEIMYMBAET OOBEM CTOYHBIX BOJ,
noctynaromux Ha OCK, NpuBOIUT K HX 3HAYUTEIHHOMY pa30aBICHHUIO, YTO B
KOHEYHOM uTore ymenbinaeT koHueHTpamuto BIIK Ha Bxome OCK u cHuxkaer

3(PEeKTUBHOCTH OYUCTKH.

Hmerotcs IIPUMCPEI C6pOCEl CTOYHBIX BOJ HCIIOCPCACTBCHHO B BOJOIIPHUCMHHUKH

60 Ha noJisd PuiabTparuu 6e3 Kakou-1u00 OUYUCTKH.

HCYI[OBJIGTBOPI/ITCHBHOG TCXHUYCCKOC COCTOSAHHUC KaHaJIM3allMOHHBIX cerelt
MNPpUBOAUT K INOCTCIICHHOMY IIPOCAYMBAHHWIO CTOYHBLIX BOJ B IIOYBY B PC3YIILTATC

Yero MPOUCXOJIUT 3arpsA3HEHNE TPYHTOBBIX BOJI U 3a00JIaYNBAHUE TEPPUTOPUH.

HaGmromaercst OTCYTCTBHE YETKOTO MEXaHH3Ma KOHTPOJISI U yueTa 00bEeMOB,
MIOCTYNIMBIIMX B CUCTEMY KaHaIu3alMHh, M IPOKAYEHHBIX CTOYHBIX BOJ.
KommuecTtBOo aBapuii B CETSX BOJOOTBEICHHUS AHAJIOTMYHO B CPEIHEM IO

Kazaxcrany, npuBeneno B 1admn. 1.12.
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Ta6numa 1.12 - 3acopenue cereii kaHanu3auu (aBapuit / KM/Toj)

T'on B cpennem no Kaszaxcrany
1998 0.92
1999 0.94
2000 0.86
2001 0.99
2002 1.13

[IpoGnembl  HenOUHAHCUPOBAHUS CEKTOpA, XapaKTEpHbIE [IJII BCEX
pecniyosiuk OwiBiiero CoBerckoro Coro3a, W CBSI3aHHOE C JTUM OTCYTCTBHUE
JIOCTATOYHOI'0 KOJIMYECTBA CPEJCTB HA KalMUTAIBHBI PEMOHT OCHOBHBIX (DOHJIOB
MPUBEIIO K HEMPaBUIBHOW SKCIUTyaTalluu, (PU3NMUEeCKOMY HM3HOCY W BBIXOAY W3
ctposi coopyxkeHuid OCK. IlpakThueckn BCe CTaHUMKA OYUCTKHA CTOYHBIX BOJI
MPOEKTUPOBAJIUCh M CTPOMJIUCH KaK MEXaHHKO-OMOJIOTHYECKHe, OJHAKO B
HACTOSAILIMA MOMEHT Ha MHOTHX M3 HUX COOPYXEHHUS OUOJIOTHYECKON OUHUCTKU HE
dbyukiuonupyroT, u Takue OCK, 1o cyTH, SBISIOTCS MEXaHUYECKUMH.

Ha ocnoBe ananm3a coOOpaHHBIX AaHHBIX OBUIM BBIJACJICHBI CIEIYIOIINE
HanboJiee TUITUYHBIC MPOOJIEMBI, CBSI3aHHBIE C OUMCTKOW CTOUYHBIX BOJ:

- OTCYTCTBHE OYHCTHBIX COOPYKCHUU B HEKOTOPBIX HACEJICHHBIX
MyHKTax;
- HEJIOCTAaTOYHAs  HEYJOBJICTBOPUTENIbHAS  OYHMCTKA  XO30BITOBBIX
MPOMBIIIIJIEHHBIX CTOYHBIX BOJ. Haimuwe B HaceIeHHBIX ITYHKTaxX
TOJBKO COOPYXEHUM MEXaHWYECKONW OYHMCTKH HE MOXKET 00eCTHeUYUTh
JIOCTATOYHOTO YPOBHS 3(D(PEKTUBHOCTU OYMCTKUA CTOUYHBIX BOJI;
- BBICOKOE  DHEPromoTpedsieHne TpU  OYHUCTKE, CBSI3aHHOE C
MPUMEHEHHEM SHEPrOoeMKOro o00pyI0BaHM;
- OTCYTCTBYET OpraHHW30BaHHOE OOpallleHue C MJIOBBIM OCAJKOM

(yrunuzanus, pazmenienue wioB OCK).
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OHepro3aTpaThl Ha KyOOMeTp OTBEACHHOW BOABl B cpenHeM mo Kaszaxcrany
npuBeAeHsbl B Ta0u. 1.13.

Ta6numa 1.13- DHepro3aTpaThl Ha KYGOMETp OTBEICHHOM BBl (KBT/M’)

T'on B cpennem no Kaszaxcrany
1998 0.435
1999 0.533
2000 0.533
2001 0.542
2002 0.552

COop mutatexeit 3a yciryru BogokaHasioB Ha ypoBHe 90 %.

Ilo mpeanpusATUsIM BOAOCHA0KEHUS U KAaHAJIU3AL[MM HAMETUIIACh TEHICHUUS
K COKpAILEHUIO NEPUOJ0B cOopa IIaTekel, IPOAOKUTENBHOCTh 3TUX IIEPUOIOB
NpUOIMKAETCS K MEKIYHAPOJHOMY YPOBHIO, KOTOPBIN He npeBbimaer 90 nuei (3
Mmecsana). [lepuon cOopa — 3T0 goar (HeorwiaTa 3a MPEACTaBICHHBIE YCIYTd

BOJIOCHA0XKEHUS U KaHAJIU3AIIN ).

AHanu3 HOpM BOJONOTpeOJeHus npuBeaeH B Tabn. 1.14, rae mpuBeneHbl
JaHHbIE 110 9 HaceleHHbIM IMyHKTaMm OacceitHa p. Uy mis xunoro cexkropa. Kak
BUJIUM, yJIeJIbHAasi HOpMa BOJONOTpeOsieHns: Ha 1 yenoBeka konedsiercst oT 28 10
84,14 n/cyTkmu.

Cpenusst ynenbpHasi HOpMa JUIsl 3TUX TOPOJICKUX MOCEJICHUN HE MPEBBIIIACT
84,14 7n/cyT., 4YTO TO3BOJISIET CpaBHUBATh JaHHYI0 HOPMY C YICITbHBIM
BOJIONIOTPEOJIEHUEM IPYTUX CTPaH.

CoBpeMeHHOE COCTOSIHHE BOJIOCHA0XKEHUS HACEIEHHBIX MyHKTOB Ha 2006 r.
npuBeeHo B Ta6m. 1.1 wm 1.2, rae cneumanbHO IS aHAJIM3a COCTOSHUS
BOJIOCHA0XKEHUSI, KOMMYHQJIBHOE BOJOMOTPEOICHNE pPACTIpPEeIeHO Ha CeKTopa

(KOMMYHaJbHbBIN U MPOMBIIUICHHBIN), U3 KOTOPOI BUJIHO, YTO MO KUIJIOMY CEKTOPY
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ylleJIbHOE, B CpellHeM 1o 9 mocénkam, BojonorpedieHre Ha 1 KuTesst cocTaBiser

51,28 n/cyT.

Tabmuma 1.14 - Cpennee ynenbHOe BOJIONOTPEOICHUE HA OJTHOTO YeJIOBEKa JJIs

Oacceiina p. Uy (2006r.)

OxBaT HaceJeHus | BOJONOTpeOIeH e

YucneHHoOCTh
Hacenenubii CHCTEMOU Ha | xures,
HaceJeHus,
ITYHKT LEHTPAIU30BAHHOTO n/uen/cyT.
qell
BOJIOCHA0KEHUA, % |  KommyH./Bcero
1 2 3 4

Boxoxo3siicrBeHHbii paiion 06-02-02

r. Uy 32865 100 58,354/80,445
. bepnuk 2900 H.n. 47,237/75,577
1. JIlyrosoi 9755 100 34,264/37,073
. Ontan 4233 100 84,140/107,44
.

CpaToropex 966 100 41,679/69,479
1. XaHTay 980 100 27,956/61,5
. AkOakai 1380 ITpuso3 100 39,706/232,28

Bonoxo3zsiiictBeHHbIH paiion 06-02-03

1. Ke3pimMimex 3475 100 39,42/906,67
. TaykeHT 4702 H.x. 29,13/786,6

Kak Oput0 TOKa3aHO BBINIE, YaCTh BOJBI, BXOIAIIAS B yIEIBHBIN PacXom,
MO/MaeTCs HACEICHHI0 W3 CETH Topsiuero BojocHaOxeHus. [lpemmpustus
TEIUIOPHEPTETUKH, TOTOBSIIHNE TOPSYYIO BOJIY, OTHOCSTCS K MPOMBIIUICHHOCTH.
[TooToMy nnsi cXeM WCIONB30BAaHUS BOJBI JOJDKHBI TNPUHUMATHCS HOPMBI
BogonoTpebnenuss mo CHull PK 4.01-02-2001 m. 2.10, tabm. 4 ¢ yderom

npuMmedanuit 1, 2, 4, Tem Oojee, 4TO MO Ka)KJIOMYy TOPOJICKOMY TOCEJIEHHUIO HET
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KOHKPETHBIX AAaHHBLIX IIO PpaCCCICHUIO HACCIICHUA 110 CTCIICHHU 6HaF0yCTp0ﬁCTBa

KWJIOM 3aCTPOMKM W HET JAaHHBIX O Pa3BUTUU MPOMBINIJIEHHOCTH, 3a0uparomei

BOAY U3 CCTH XO03SIMCTBEHHO-ITUTHEBOI'0 BOJIOBOA.

B 2005 rogy pacxon BoAbI Ha OyIIy HACEICHHS MO FOPOJICKUM MOCEIEHUAM

peruoHa Kojebajcsi B IIMPOKUX Tmpenenax, or 57 in/cyr. po 363 n/cyrt.

bonbpmmHCTBO ropoaCKuXx HACCJICHHBIX ITYHKTOB HMCIOT (I)ﬂKTH‘I@CKI/Ie YACJIBbHBIC

pacxoabl BOAbLI HA 1 sxutens (J'I/ CYT.) SHAYUTCIIbHO HNKC HOPMATUBHBIX 3HAYCHUI.

Hwxe B Tabn. 1.15 mpuBomsTcs pakTuueckue yJeabHbIE PacXoibl BOJBI B

neiaoM mno Oacceiiny p. Yy u nans cpaBHeHHMsS (DaKTHUECKHE YAENbHbIE

BOJIONOTPEOJICHUS B pa3HbIX CTPaHAX.

Tabmnuma 1.15

HaunmenoBaunue crpansl, ropoaa

DaKTUYECKOE YACITBHOE
BoJonIOTpeOIeHre Ha 1
KHUTETS, CPEAHECYTOUHOE
(10 KUITUITHOMY CEKTOPY),

1/CyT.

Kazaxcran. 1

I'opoackue nocenenus 6acceiina p. lly

51,28 n/cyrt. Ha 1 xuTens
XOJIOAHOM BOJIbI O€3 yuera
MPEANPUITUHN, TTOTYUYAIOIINX
BOJY U3 FTOPOACKOTO
BoJtorpoBoja. C ux y4eTom
(hakTuyeckoe yjaelbHOEe
BojionioTpedaenue 70,0

J/CyT.

Poccuiickas ®enepanus

262

Benukobpuranus

136

I'epmanus

145

I'onmanous

148

SN | K| W DN

Jlanus

190
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9 | ®pannus 159
10 | [IBeuus 194
Camapkann, byxapa — qoma 0e3 y4acTkoB
! (XomomHas BoAa) 70
12 | beiBmas BocTounas I'epmanust 100
3 Camapkann, byxapa — MHOrOKBapTHUpHBIE JIoMa o
(XomomHas BoAa)
14 | Yemickas pecnyOnnka 113
15 | I'epmanus 116
16 | Hunepianapt 130
17 Temupray — 2000 r. (3aMepbl OTAEIBHBIX YYACTKOB 132
kommnanuu BWS)
18 | Kokmeray — 2000 r. ( manable koMnanuu BWS) 132
19 | Ascrpus 135
22 | JIrokceMOypr 170
23 | I'peuns 200
24 | Ucnanus 210
25 | Uranus 213
Y Kaparanpaa (nutbeBast u ropsyas BoJa, JaHHbIE o1 216 10 230
kommnanuu BWS)
27 | SAnoHus 278
28 | ABcrpanus 286
29 | VY30ekucTaH — HallMOHAJIbHAsI HOpMa 300
30 | CLHIA 305

[Ipumeuanue: B cTpaHax JdaJIbHETO 3apyOeKbsl ONPEAEICHbI PACXOAbI BOJIBI C

HCII0JIb30BaHUEM ITOKa3aTesIeH:

HOpMa B J'I/CYT. Ha OAHOI'O XHUTCJIA Ha CcOOCTBEHHBIC X030BITOBBIC HYXKIbI;
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¢ HOpMa B J'I/CYT. Ha X030BLITOBEIC HYXKIbI pa6OTHI/IKOB, 3aHATBIX B

OOIIECTBEHHBIX 3/IaHUSIX (KOHTOPHI, Mara3uHbl, MyHULIUIIAJIbHbIE
YUPEXKACHUS U T.1.);
® HOpMAa B JI/CYT. Ha HYXbl IPEANPUATUIA MECTHON IPOMBIIILIIEHHOCTH

CpaBHuBas pakTudeckoe yaelbHOe BoaonoTpedneHue B 6acceitde p. Uy ¢
yICTHLHBIM BOJIOMOTPEOICHUEM B APYTHX CTpaHaX, BUIAM, YTO OHU 3HAYUTEIIHHO
HUKE MUPOBBIX, IIOCKOJIBKY B HAIIMX TOPOAaX MPAKTUICCKUA OTCYTCTBYET
0J1aroycTponCTBO.

1.12. IlepcnieKTUBBI BOAONIOTPEOICHUSA

O0bem BOAONOTPEOJIEHUS Ha HYXKIbl KOMMYHAJIbHOTO XO3SIIICTBA M
IIPOMBIIIVIECHHOCTH Ha NEPCIEKTUBY IUIAHUPYETCS C YYETOM PETPOCIEKTUBHI, B
KOTOPOI IpOaHaIu3upOBaHbl JaHHbIE 110 Bog03abopam HaunHas ¢ 1990 roxa. Poct
HaceleHuss M OObEMOB  MPOMBILUIEHHOTO  IMPOM3BOACTBA  IO3BOJIMII
CIIPOTHO3MPOBAaTh TPEHABl 3TUX oOTpaciaed 10 ypoBHa 2020 r., KOTOpbIE

n300paxeHbl Ha rpaduke pucyHka 1.

3abop cBexeun BoAblI
™ 40
=
£ 30
=
€20 L
1<}
8 10 A -
: N—— .
8 o / > o *
1990 1995 2000 2006 2010 2015 2020
roabl
’ —e— KommyHarnbHoe xo3anctBo —s— [pomblllieHHocTs — — Beero

Puc. 1. Jlunamuka n3amMeHeHus B0/103a00pa Ha HYX bl KOMMYHAJIBHOTO X03iCTBA
Y IPOMBILIJIEHHOCTH
N3 rpaduka (cm. puc.l) ciemyer, uto 3a00p CBeXeH BOJBI JaXke Ha

oTnaieHHyoo nepcnektuBy (2020 r.) He TPEBBICUT 3a00pa CBEXKEH BOJIbI, KOTOPHII
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o601 B 1990 r., T.e. UMEIOMIMXCS MOIIHOCTEW KOMMYHAJIBHBIX U MPOMBIIUICHHBIX
CUCTEM BOJIOCHA0KEHMS ¥ KaHAJIU3alUU JOCTATOYHO.

B Tabn. 1.16 mnpuBeseH NpPOrHo3 JUHAMHUKUA HM3MEHEHMSI YUCIECHHOCTH
HaceneHus r. Yy u pabouux moc€nkoB OacceifHa. JlaHHBIE MPUHATHI MO padoTe
«Co1unanbHO-DKOHOMUYECKUE YCIOBUS U IIPOTHO3 Pa3BUTHUS BOAOXO3SMCTBEHHOT O
KOMILUIEKCA».

Tabmuma 1.16-/{lunamuka U3MEHEHUsT YUCIEHHOCTH FOPOJCKOT0 HACEICHUS,

ThIC. YCJIOBECK

baccenin p. Uy
loabr
I'opoackoe HaceneHue % x 1990 r.
2006 61,276 81,8
2010 62,20 86,92
2015 63,31 87,6
2020 64,45 88,05

1.13. BoaonorpedsieHMe KOMMYHAJIbLHOIO X03AHCTBA

VYaenbHble HOPMBI  BOAONOTPEOJEHUS KOMMYHAJIBHOI'O XO3siiCTBa Ha
NEPCHEKTUBY MO OacceliHy B pa3pe3e BOAOXO3ANUCTBEHHBIX PalilOHOB OINPEIEIICHBI,
ucxonsi W3 TpeOOBaHUM KOMMYHAJIBLHOTO U TPOMBIIUIEHHOTO CEKTOPOB,
(cm. Tabun. 1.17) u 6onee noapoOHO B npuioxkenuu tadmui I1-1-1 u I1-1-2.

VKa3aHHbIE  HOPMBI  3QJ0KEHbl B pacuerbl  MEPCHEKTUBHOIO
BOJONOTPEOIEHUS KOMMYHAJIBHOTO X034icTBa. 3a00p CBEXEl BOABI 110 ropodaM 1
pabouyuM 1HocesIKaM JIaH ¢ y4€TOM BO3MOXHBIX IIOTEPh U3 CETe BOJOCHAOKEHNS,
BEJIMYMHBI KOTOPBIX K YpoBHIO 2020 roxa ymensmarorcs 10 10%.

[Ipunstele  ynelbHBIE  [OKa3aTeId  HOPM  BOJAOINOTpPEOJICHUST  Ha
NIEPCIEKTUBHBIE YPOBHU MOTYT HECKOJIBKO M3MEHSTHCS, 3TO O0OYCJIOBIEHO
CTETNIEHBIO OJArOyCTPONCTBA JKWION 3acCTpOiKU. YIIeIbHBIE TOKA3aTeld HOPM
VUHUTHIBAIOT MOTpPEOJIEHUE CBEXEH BOJBI HAa KOMMYHAJIbHO-OBITOBBIE HYKIBbI,
MECTHYIO IPOMBILIIEHHOCTh, CTPOUTEIILCTBO U TOPOACKOU TPAHCIIOPT, ITOJIUB YJIIUIL]

U 3€JICHBIX HACaXKICHUI.
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Tabnuua 1.17 Y nenbHble HOPMBI BOJONOTPEOICHHUS

CpenneB3Be- VY 1enbHBIE HOPMBI
YpoBHH IICHHAs BoJONIOTpeOIeHus, JI/CYyT Ha 1
HaumenoBanue | pa3BuTHs HOpMa HKUTEIIS
(rompr) BOJONOTPEO- | KoMMyHanbHbIH | [IpOMBIILICHHBIH
JEeHUs, JI/CYT. CEKTOp CEKTOp
2006 174,27 51,28 127,99
Bcero no 2010 254,85 73,23 181,62
Oacceliny p.Uy 2015 371,09 100,26 270,83
2020 549,87 122,91 416,96

CBonHble naHHBIE MO 3a00py CBEXEW BOJBI HAa HYXKIbl KOMMYHAJIHHOTO

X03siiCcTBa pUBEIeHbI B Ta0d. 1.18.

Tabmuma 1.18 - CBogHbIE JaHHBIE IO 3200pYy CBEXKEU BOJABI Ha HYX bl KOMMYHAJIbLHOTO
X03stiicTBa (THIC. M°/TO1)

B Tom uncne 3a cuer: | be3Bo3BparH
AJIMUHUCTpATH Bcero
o¢ BonootBene
BHBIC I'oxer |Bon03a60| [Mosepxuoc |IToa3eMHbI
BOJIONIOTPEO HUE
obiacTu p THBIX X
CHHUEC
1 2 3 4 5 6 7

2006 | 1623.0 - 1623,0 1228.,0 395,0
Bcero 1o 2010 | 2110,0 - 2110,0 1250,0 860,0
Oacceliny 2015 | 2720,0 - 2720,0 1370,0 1350,0

2020 | 3470,0 - 3470,0 1360,0 2110,0
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1.14. BogonorpedJieHre NPOMBINLICHHBIMYU NPEANPUATHIMH.

AHanu3 peTpOCHEKTUBHBIX JAHHBIX M pa3Mepbl POCTa MPOMBIIUIEHHOTO
IIPOU3BOJICTBA MO3BOJWIM CIPOTHO3UPOBATH TPEHJ POCTa MNPOMBIIUIEHHOTO

BOJIOCHaOXeHUs B OacceiiHe (cM. pucyHok 1).

Y4uTeiBasi OTCYTCTBHE JAHHBIX MPOMBIIUICHHBIX MNPEANPUATHH 1O
HOMEHKJIaType MNPOU3BOJCTBA, HE IMPEACTABIISIETCS BO3MOXKHBIM HCIIOJIb30BAThH
ykpynaerHsie HopMmbl BOAI'EO s onpenenenuss 00beMOB BOJONOTPEOICHUS U
cOpocoB. B 3Tol CBs3M OLEHKa 0OBEMOB HOPMATUBHOI'O BOAOINOTPEOJEHUS Ha
HYKJIbl TPOMBIIIJIEHHOCTH BBIMOJHEHA HAa OCHOBAaHMM AaHAIM3a PETPOCIEKTUBBI
(1990-2006 rr.) wu TpeHAOB Ha Oyayuiee pa3BUTHE MPOMBIIUICHHOTO
MIPOU3BOJICTBA.

CBoaHBIE NaHHBIE MO 3a00py CBEXEW BOJbl HA MPOMBIIIJICHHBIE HYXKIbI

(BKJIIIOYAs TEIUIOAHEPTETUKY) TpUBEAEHBI B Ta0d. 1.19.

Tabnuua 1.19 - CBonHbIE JaHHBIE IO 3200pYy CBEXKEW BOJIbI HA HY Kbl

3
IPOMBIIIEHHOCTH (TBIC. M™/TOX)

B TtoMm uncne 3a cuet: |be3Bo3BpatH
Bcero Bomxoorsen
AJIMUHUCTpaATHUB o€ BOJIO-
Loapr |Bom03a00| [Toepxnoct | [ogzemu CHHUC
HbIE 00J1aCTH noTpedIeHn
|y HBIX BIX + obopoTka
e
1 2 3 4 5 6 7
2006 | 3826,0 - 3826,0 3826,0 930,0
Bcero B 2010 | 5250,0 - 5250,0 5250,0 2680,0
bacceiine 2015 | 7760,0 - 7760,0 7760,0 5010,0
2020 | 10900,0 - 10900,0 10900,0 7400,0

1.15. J/IuBHeBast BOAOOTBEIEHUS
Tak MCTOPUYECKH CIIOKUIIOCh, UTO HU B OJHOM M3 TOPOACKUX IMOCEICHHUHU

Oacceiina, na u Bcero Kazaxcrana, He IMOCTpOeHa JIMBHEBAS KaHAJIM3AITHS.
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OuucTka JTUBHEBBIX CTOKOB JIOJ’KHA IMPOU3BOJUTHCS Ha OOIIETOPOJICKUX
KaHAJIM3alMOHHBIX OYHUCTHBIX COOPYXEHHUAX, Ha KOTOPhIE ATH CTOKH OyayT
MOJIABaThCAd 3aPEryJIMPOBAHHBIM PACXOJIOM B Yachl MUHHUMAJIbLHOIO TMPHUTOKA
rOpOACKUX CTOKOB Ha KaHalu3aluoHHble ouucTHbie coopyxkeHus (KOC).
JononnutensHoro pacmmpenuss KOC s npuemMa JIMBHEBBIX CTOKOB HE
notpedyercs. IloTpedyeTcss CTpOUTENBCTBO JIMBHEBOM CETHU, PETYIUPYIOIIAX

€MKOCTEM C HACOCHBIMH CTaHIUAMMU.

N3  perynupyronmx eMKOCTEH CTOKH II€JIeCOOOpa3HO OTBOJUTHL B
OOIIIErOpOJICKME TJIaBHBIE KOJJIGKTOPHI — B 4Yachl MUHHUMAJIBHOTO TMPUTOKA
TOPOJICKUX CTOKOB.

JIJist CBOEBPEMEHHOM OYMCTKU YJIUI[ OT CHETa U YMEHBIICHUSI 00beMa TajlbIX
BOJI HEOOXOJMMO CTPOUTENHCTBO B pallOHAX PACIOIO0KEHHUS TJIABHBIX KOJIJIEKTOPOB
CIICLIMATIBbHBIX TYHKTOB JUJIS IPHUEMa CHEra JOCTABIISIEMOrO aBTOTPAHCIIOPTOM.

CrnernuanbHBIMH HACOCHBIMH CTAHIIUSIMU CHET OyJeT CMEIIMBAThCA C

TOPOJICKUMM CTOKAaMH ¥ OTBOAUTHCA MO Topojickoit cetn Ha KOC.

Ta6auna 1.20 - KanuTtanbHble BI0KEHUS B KOMMYHAJIBHOE X03MCTBO (Mpa.
TEHTE)
Beero 3aB TOM YHCJIE MO TIEPUOIaM
MepuoJ
HaumenoBanue 2005-2020
rr, wipxa2007-2010  2010-2015  |2015-2020
TCHTE
K
aluTaJIbHbIC BIIOJKCHHS, 0.763 0.234 0.246 0.283
BCETO
B TOM HHEIE: 0,4 0,135 0,13 0,135
BOCCTAHOBJICHHUE
PEKOHCTPYKIIMS 0,363 0,099 0,116 0,148
13 HUX:
- BOJIOCHA0KEHHE, BCETO 0,569 0,172 0,189 0,208
B TOM YHCIIe: 03 0.1 0.1 0.1
BOCCTAHOBIICHHUE
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pexoHcTpykuus |0,269 0,072 0,089 0,108
- KaHaJIM3aIys, BCEro 0,194 0,0062 0,057 0,075
s oM IS o 0,035 0,03 0,035
BOCCTAaHOBJIEHHUE
PEKOHCTPYKIIUS 0,094 0,027 0,027 0,04
3atpaThl Ha  PEKOHCTPYKIHIO B  KOMMYHAJIbHOM  XO3SHMCTBE W

IIPOMBIIIJIEHHOCTH NpUHATHI B pazmepe 100% oT cooTBETCTBYHOIIEr0O HOPMATUBA
IpU HOBOM CTPOUTEIBCTBE. 3aTpaThl Ha BOCCTAHOBJIEHUE MNPUHATHI IS
BoJOCHAOXeHus1 B pazmepe 70%, nis kaHanuzanuu 87% OT COOTBETCTBYIOIIETO
HOPMAaTHBa B HOBOM CTPOMTEJILCTBE.

OO0mumii  00beM  KalmUTAJIbHBIX  BJIOKEHUH B CTPOUTEIBCTBO U
PEKOHCTPYKIHMIO OOBEKTOB KOMMYHAJIBHOTO XO34iCTBA M IPOMBIIUIEHHOCTH B
nenoMm 1o Oacceitny 3a mepuon pazutus 2006-2020 rr. HameuyaeTcs B oObeMe
3,491 mnpa. tenre (B neHax 2006 roxa), B TOM 4yuclie BOCCTAHOBJICHUE CETEH —
1,75 mnpa. tenre, pekoHcTpykuus — 1,741 mupa. tenre. OpUEHTUPOBOYHBIC

KAaIBJIOXKEHUS! B KOMMYHAJIbHOE X034iCTBO MpuBeaeHbl B Ta0. 1.20.

OpueHTUPOBOYHBIE KAlUTAJIbHBIE BJIOKEHHS] HA BOCCTAHOBIICHHE U
pa3BUTHE CHUCTEM BOJOCHAOKEHMSI W KaHaJu3allud B IPOMBIIIJICHHOCTH, HE
OTHOCSIIIIUXCSI K TOPOJICKUM cHUcTeMaM, IpuBelieHbl B Tabu. 1.21. O6mwmii o0bem
KalUTaIbHBIX BIIOKEHUW B CTPOUTEIILCTBO M PEKOHCTPYKIHUIO OOBEKTOB
MIPOMBIILJIEHHOCTHA U CTPOUTENIHLCTBA OOOPOTHBIX CUCTEM B IIEJIOM 10 OaccelHy 3a
nepuoa pazButus 2006-2020 rr. Hameuaetrcss B oObeme 2,728 mupa. TeHre (B
nenax 2006 roma), B TOM 4YHCJI€ BOCCTaHOBJIeHHE ceTed — 1,35 mupna. TeHre,
pekoHCcTpyKums — 1,378 Miipa. TeHre.

1.16. OpreHTHPOBOYHBbIE KAMMUTAJIbHbIE 3aTPATHI HA IPUPOA0OXPAHHbIE

MeponpusiTHsA

N3 oOmero oO0bema KamWTaNbHBIX BIOKEHUW BBIIEISAIOTCS 3aTpaThl Ha
OXpaHy BOJHBIX, 36MEJIbHBIX U JPYTUX PECYPCOB: B KOMMYHAaJbHOM XO3SIMCTBE U
IIPOMBILJIEHHOCTH — 3TO 3aTPaThl HA CTPOUTEIBCTBO U PEKOHCTPYKIIMIO BHEIITHUX

ceTell KaHAIN3alNU CO BCEMU COOPYKEHUSIMU.
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B Tabn. 1.21 npuBeneHsl

IMPpHUPOAOOXPAHHBIC MCPOIIPHUATHA B KOMMYHAJIbHOM XO3SICTBE.

Tabnuia 1.21

OPHUCHTUPOBOYHBIC KallUTAJbHBIC BJIOKCHUS Ha

Bcero B ToMm uncne no nepuogam
3a MepHo/I
HanmeHnoBanue 2006-
2006-2010 | 2011-2015 | 2016-2020
2020rr.,
MJTH. TEHTE.
1 2 4 5 6
KanuranbHbie B1OXXEHUS B
763 234 246 283
OTpaciib , BCEro
IIporieHT OT 00ImIUX
KaIBJIOKCHUH Ha 40 40 40 40
MIPUPOJI0OXPAHY
Kananuzauus u ouncTHbIe
COOPY>KEHHSI KOMMYHaJIbHOT'O 305,2 93,6 98,4 113,2
X035IUCTBA (C PEKOHCTPYKIUEH )
BT.Y4.  BOCCTAHOBJICHHE KaHAJIU3.
160 54 52 54
cerei
PEKOHCTPYKIIUSA 145,2 39,6 46,4 59,2
[lo paHHBIM ATrEHTCTBA 1O 3JPAaBOOXPAHEHHIO oOOllee yXyAIIEeHUE
COCTOSIHUSI 3J0pPOBbsl HACEJIEHHUS B OMNPEACICHHOW CTENEHU CBS3aHO C

ynotpeOJeHneM HEKaueCTBEHHON BOJIBI.
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[TacnopT OYUCTHBIX COOpPYKEHUH W NMPUEMHHMKOB CTOYHBIX BOJ (IO JaHHBIM 3a

2006 rox)
B T1abn. 1.22 mnpuBeneHbl KanuTajdbHbIC BIOXEHUS HA MPUPOJOOXPAHHBIC
MEPOMNPUSITUS B POMBIIIIIEHHOCTH.
HanmenoBanue
No MecToHaxoX | IpeaupusaTHs, Hannune
N; JICHUE ocymectristonter | Kareropus OYMCTHBIX
o/ (obmactHOM 0 cOpOC CTOYHBIX | OTBOJUMBIX COOPYKEHUH,
[ | HUeHTp, Topon, | Box, CTOYHBIX BOJ Busr
paiion) BEJIOMCTBEHHAs OYHCTKH
MIPUHA]JICKHOCTh
EcrecTtBennas
Parion um. T. X035ICTBEHHO- Ouonormeck
1. B/a Ne 64207 as OYMCTKA Ha
PrickyinoBa OBITOBBIE
MOJISIX
buiabTpaLuu
[Tonmnas
. XO035IUCTBEHHO- OMOJIOTHYECK
Parion um. T. .
2. JIyrosckoii PM3 OBITOBBIE U as O4YMCTKA Ha
PrickynoBa
MIPOM3BOACTBEHHBIC | CTAHIIUU
OMOOYUCTKU
buo, npya-
HaKOIUTEb,E
XO035IUCTBEHHO- CTECTBCHHAS
3. | C. Mepke B/4a Ne43063 OBITOBBIC U OMOJIOTHYECK
MIPOU3BOACTBEHHBIC | as OYMCTKA Ha
MOJISAX
bunpTpanuu.
Mexouuctka
u
Mepkenckuii | TOO «Batina XO035IUCTBEHHO- €CTECTBEHHAs
4. o OBITOBBIC U OMOJIOTHYECK
panoH XOJIIUHTY
MPOU3BOJACTBEHHBIC | as OYMCTKA Ha
MOJISIX
buIpTpanun
Mexouuctka
u
5 Mepkenckuit | CanaTtopuit XO035IUCTBEHHO- €CTECTBEHHAS
" | pailon «Mepke» OBITOBBIC OHOJOTHYECK

as O4HNCTKa Ha
IIOJIAX
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buabTpanuu

MepkeHckuit
paiioH

MepkeHckuit
CaxapHbIN 3aBOJ

XO0O39UCTBEHHO-
OBITOBBIE U
MIPOU3BO/ICTBEHHBIC

MexouuncTka
51
eCcTeCTBEHHAs
OMOJIOTHYECK
asg OYMCTKA Ha
MOJIAX
buiabTpauu

I'. Yy

BOJTY-12

XO0O39UCTBEHHO-
OBITOBBIC

MexouucTka
51
€CTeCTBEHHAs
OMOJIOTHYECK
asl OYMCTKA Ha
MOJISIX
dbunpTpanun

Yyckuii
paiioH

Pynnuk
«1JaTBIpKyJIb»

XO0O3IUCTBEHHO-
OBITOBBIE U
MIPOU3BOJICTBEHHBIC

Ipyn -
HUCIIapUTECIIb

Kopnarickui
paiioH

OAO «blpsic»

XO03IHUCTBEHHO-
OBITOBBIE U
MIPOU3BOJCTBEHHBIC

MexouucTka
51
€CTECTBEHHAs
OMOJIOTHYECK
asl OUMCTKA Ha
MOJISX
dbunpTpanun

10

Kopnarickuit
paiioH

TOO «®yamacrtep
— Kopnaii»

XO03IHUCTBEHHO-
OBITOBBIEC U
MIPOU3BOCTBEHHBIC

EctecTBenHas
OMOJIOTHYECK
asl OYMCTKA Ha
MOJISAX
dbunpTpanuu

11

Kopnarickuit
paiioH

I'Bapaeiickas POY

XO03IHUCTBEHHO-
OBITOBBIE

MexouuncTka
U
eCTECTBEHHAs
OMOJIOTHYECK
as OYMCTKA Ha
MOJISX
buIpTpanun

12

MoOWBIHKYMCK
Wi paiioH

OAO
«AxOaxkaiickuii
T'OK»

XO039HUCTBEHHO-
OBITOBBIE U
IIPOM3BO/ICTBEHHBIC

Hpyn-
HAKOITUTEb,
PYIbI-
HCIIAPUTEIIH,
€CTECTBEHHAs
OMOJIOTHYECK
as OYMCTKA Ha

51




MOJISIX
buIbTpalUH.
13 | MOMBIHKYMCK XO03SIUCTBEHHO- Ipynsl -
O ABIHEY TOO «Kynan Th» Py
Wi paiioH OBITOBBIC U MTPOU3. ncrnapuTenu

BBIBOABI IO HEPBOM TVIABE . . . . . o oottt ettt ettt e e
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TJIABA 2. METOJUKA UCCJIEJOBAHUN U PACUETA
YOO®EKTUBHOCTHU PABOTHI OT/IEJbLHBIX CETE U
COOPYKEHU BOTJOOTBEJIEHMS

2.1. OmneHka KadecTBa cOpacbiBaeMoOil CTOYHOM BOJABI B BOI0EMbI

[Tpu pacrnonokeHuu MPOMBIIUICHHOTO MPEANPUATHS B YepTe Topoja Wiu
BOMM3KM OT HETO 3arpsS3HEHHBIC IIPOM3BOJCTBEHHBIE CTOYHBIC BOJBI MOTYT
cOpachiBaThCd B TOPOJACKYIO BOJIOOTBOASIIYIO ecTh. Jlig mnpegorBpaiieHus
HapyHIEHHS TEXHOJIOTHYECKOTO TIpoliecca OMOIOTHIECKON OUNCTKH X035HCTBEHHO-
OBITOBBIX CTOYHBIX BOJ cOpacblBaeéMble BOJAbl JOJDKHBI  YIAOBJIETBOPSTH
onpeaeaeHHbIM TpeboBaHUsIM. OCHOBHBIE M3 HUX CBOISATCS K CICAYIOIIEMY:
MPOU3BOJICTBEHHBIE CTOYHBIE BOJBI HE [IOJKHBI OBITh AarpecCUBHBIMHU 10
OTHOIIIEHHUIO K MaTepuajaM BOJOOTBOJAIIMX CETeH M COOPYKEHUM, HE MOJKHBI
COZCPKATh MPUMECH TAKOW KPYIHOCTU M TAKOTO YIAEIBHOTO Beca, KOTOPbIE MOTJIH
Obl 3aCOPATH BOJAOOTBOJIAIIYIO CETh IOPOJIa; B IPOU3BOJACTBEHHBIX CTOUYHBIX BOJIaX
HE JOJDKHO OBITh TOpIOYMX NpuUMeceil - OeH3uHa, HePTEeNpOayKTOB, >PHUPOB, a
TaKXe pacTBOPEHHBIX I'a3000pa3HbIX BEIIECTB, KOTOPbIE MOIJIU Obl 00Pa30BLIBATH
B3pBIBOOMACHBIE cMecu. [Ipu OHOMOrMYECKOW OYUCTKE TOPOJACKHX CTOKOB
KOHIIEHTpaIusi HeDTEIPOAYKTOB HE JOJDKHA MPEBBIATH JOMYCTUMOIO Ipenaelia
JUIs TIpoliecca OMOXMMUYECKON OUUCTKU;

TeMneparypa CMECH XO3SHCTBEHHO-OBITOBBIX U IPOM3BOJICTBEHHBIX
CTOYHBIX BOJI HE JIOJKHA MpeBbImaTh 40 OC;
cOpachIBaeMbI€ B TOPOJCKYIO BOJOOTBOASIIYIO CETh CTOYHBIC BOJBI HE TOJDKHBI

cojepkarh OakTepwil TOMAJAIOMUX C TPOJYKTaMH BBIPAOOTKHM BaKIUH U
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CBIBOPOTOK;
cpenHue 3HadYeHus pH He TOJKHBI NpeBhIIaTh 3HAYECHUN 6,5—7;
IIPOU3BOJICTBEHHBIE CTOYHBIE BOJBI, HE OTBEUYAIOUIUE MPEABSABIIEMBIM

TpeOOBAHMSIM, MOABEPrarOTCs IMPEABAPUTENBHON OUYHUCTKE Ha COOTBETCTBYIOIIHMX

JOKaJbHBIX YyCTaHOBKaxXx. Kpome Toro, mnpeaycMaTpuBaeTCs YCTPOWCTBO

TUAPABIMYECKAX 3aTBOPOB B MECTAX BBIIYCKA B TOPOACKYIO BOJOOTBOASIIYIO

CETb.

OO6mue TpeOoBaHus K MPOU3BOJICTBEHHBIM CTOYHBIM BOJAM, MOCTYHAIOUIUM

B FOPOJICKYIO BOJIOOTBOJISIILYIO CE€Th, IPEACTABIICHBI B Ta0. 2.1.

Tabmuma 2.1 - O6mue TpedboBaHus K MPOU3BOJACTBEHHBIM CTOYHBIM BOJIaM,

MOCTYMNAOIIUM B TOPOACKYIO BOJOOTBOISIIYIO CETh

ITokasarens cocraBa u Ennnuna nsmepenus IIpenensHO nomycrumas
CBOWCTB CTOYHBIX BO/JI koHueHTpanus (I171K)
B3BenieHHbIe BeliecTBa 500
30JIbHOCTH B3BEIICHHBIX MT/1T 30
BEILIECTB
BIIK o % 500
XIIK MT/1T 800
oH M/ 6,5-8,5
Temneparypa °C 40

Ocoboe BHUMaHHME YJENsieTCsl MPOU3BOJCTBEHHBIM CTOYHBIM BOJIaM,
MMEIOIIUM PAJUOAKTUBHBIE 3JIEMEHTh. B BOJOOTBOIAILYIO CETh TOpoAa HE
paspemiaercsi cOpoc Takux cTOkKoB. He paspeien takxke cOpoc OHOJOrMYECKH
(GKECTKUX» MOBEPXHOCTHO-aKTUBHBIX BemecTB U CITAB.

2.2 YcaoBus cOpoca CTOYHBIX BOA B BOJA0EM

MHoroo0pa3ue  KOJIMYeCcTBA M  KauecTBa  CTOYHBIX  BOJ,  Kak
MIPOU3BOJICTBEHHBIX, TAK U XO3AUCTBEHHO-OBITOBBIX, OMPEACIACT BHIOOP CHCTEMBI
BOJIOOTBEJCHUS W CXEMbl BOJOOTBOISIIMX CETEH M, COOTBETCTBEHHO, METOBI

O4YUCTKH. CaHI/ITapHaSI XApPAaKTCPUCTHKA BOJOCMaA COCTABIICTCA Ha OCHOBAHHHU
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caHuTapHo-Tonorpaguueckoro oobcnemoBanus. [Ipu 3TOM YUHUTBHIBAIOTCS TaK»kKe
CaHUTapHbIC YCIOBUA BOJOOOECTICUCHHS HACEIeHHBIX MecT. Ha ocHOBaHMU Takux
OoOCeTOBaHWI  COCTAaBIIEHBI  TOKa3aTelu  KadecTBa  BOABI  MCTOYHUKOB
BOJIOTIONIb30BaHusl. OHU pa3/IeNsaoTCs Ha TpH Kiacca (tadm. 2.1).

Pa3nenenne BOJHBIX MCTOYHMKOB IO KjaccaMm IIOKa3biBaeT OOJBIION HX
pa3Opoc 1O KadyecTBy M KoOJM4ecTBY BoAbl. [loka3arenn KadecTBa BOJBI
U3MEHSIOTCS B 3aBUCUMOCTH OT THJPOr€0JIOTMYECKUX YCIOBUH OOBEKTa, €ro
reorpau4eckoro  TOJOXKEHHUS, a TakkKe OT HaIu4Ms MPOMBIIUICHHBIX
npeanpusTuid (OHU MOryT cOpachlBaThb CTOYHBIE BOJbI B BojoeM). Ilo cBoemy
HA3HAYCHHIO BOJHBIC NCTOUHUKH JENATCA Ha PHIOOX03sIIICTBEHHBIE, X03HCTBEHHO-
OBITOBBIE U KYJIBTYPHO-OBITOBBIC.

Pr160Xx03s11icTBEHHBIE OOBEKTHI, B CBOIO OuUepe/lb, MOAPA3AEISIOTCS Ha JIBE
kareropun. K mepBoil OTHOCAT OOBEKTHI, HCHOIB3yEeMBIE IS COXPAaHEHHUS U
BOCIIPOM3BO/ICTBA HEHHBIX Opo/L pbIO, 001a1ato X BBICOKOH
qyBCTBUTEIBHOCTRIO K Kuciopoxy. Ko BTopoii — Bce BOAHbBIE OOBEKTHI,
UCTIONIb3YyEMBIE ISl IPYTUX PbIO0X0351CTBEHHBIX IENIEH.

[Ipy BBIMyCKE OYHIIEHHBIX CTOYHBIX BOJI B BOJIOEM HEOOXOMWMO YUHUTHIBATH
kareropuro BogHoro oobvekra u [1JIK BpenHbIX 3arpsa3HeHuil. Y CIIOBUSA CILyCKa
CrouHplX BOA B BOJOEMBl perJaMmeHTHpoBaHbl  «lIpaBwiamMm  OxpaHbl
MOBEPXHOCTHBIX BOJ OT 3arpsA3HEHUN CTOYHBIMU BOJAMH». DTHMHU MpaBUIaMU
YCTaHOBIJICHBI HOPMATHBBI Ka4eCTBA BOIBI JIJISI BOJOEMOB X035HCTBEHHO-TTUTHEBOTO
U KyIbTYPHO - O3JOPOBUTEIBHOTO  BOJOMONB30BaHUS; MJIi  BOJOEMOB,
UCIIOJIb3YEMBIX B phI00X0351CTBEHHBIX LIEJISIX.

[lpuBeneHnHple B MpaBUiIaX HOPMATUBBI KadecTBa BOJbl B BOJOEMax
OTHOCATCS K CTBOpaM, PacloJIOKEHHBIM Ha MPOTOYHBIX ydacTKax Ha | KM BBbIIIE
Onmmkadmiero TMyHKTa BOJIOMOJB30BAaHMS, HA HEMPOTOYHBIX yYacTKax H
BOJIOXpAHWJIUIIAX - K CTBOpaM B 1 KM B 00€ CTOPOHBI OT TIyHKTa
BOJIOTIOJI30BAHUSI.

YTOYHEHHE KaTEeropuM BOJOEMOB MM HMX YYacTKOB IPOU3BOJUTCS

OpraHaMu CaHI/ITapHO-BHPllleMI/IOHOFI/I‘JCCKOﬁ Cﬂy}KGI)I u pr6OXOBHﬁCTB€HHBIX
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opranuzanui. O0mme TpeOOBaHUS K COCTaBY M CBOMCTBaM BOJBI B BOJIOEMAaxX W
BOJOTOKAaX COOTBETCTBYIOLIMX KAaTETOpUN IOCIE BBITYCKa B HUX CTOYHBIX BO/I,
MOABEPTIINXCS HEOOXOAUMOM OUUCTKE, MPUBEICHBI B Ta0M. 2.1.

TpeOoBaHKA K BBHIIYCKY CTOYHBIX BOJ B MOpPE COOTBETCTBYIOT HOpMaTHUBaM
IpyeMa OYMIIEHHBIX CTOYHBIX BOJ BO BHYTPEHHHE BOJIOTOKH U BOJ0eMbl. OJTHAKO,
UMEIOTCS U HeKoTophie ocobenHocTu. CornacHo «[IpaBuiiam caHuTapHOU OXpaHbI
NPUOPEKHBIX BOJ MOpEi», mOpu pa3pabOTKE COOTBETCTBYIOIIMX ITPOCKTOB
VUUTHIBAIOTCS TPAHUIBI pPailoHa MOPCKOTO BOJOMOJIB30BaHHS 110 OeperoBoi
JuHUU. B cTOpOHY MOpS OHa MPUHUMAETCS HE MEHee 2 KM OT OeperoBOl JIMHUH,
nasiee Ha 10 kM B 00€ CTOPOHBI OT IpaHMI] palioHa BOJOIOIB30BaHUs IO Oepery u
B CTOPOHY MOpsS. IPEIyCMAaTPUBACTCS IEPBBIM IIOAC CAHUTAPHOU OXpaHbl. B
rpaHUIlaX palioHa BOJIOTIONB30BaHUS COPOC OYMINEHHBIX TPOMBINUICHHBIX U
OBITOBBIX CTOYHBIX BOJI, BKJIFOUAs CYAOBBIC, 3alpeniacTcsl.

Crmyck CTOYHBIX BOJ, COJEpXAllUX paJUOAKTUBHBIC BEIIECTBA, B
X035TICTBEHHO-OBITOBYO CUCTEMY BOJOOTBEICHUS peraMeHTHPYETCS
«CanuTapHpiMd  TIpaBHWJIaMu  PabOTBI C PAJMOAKTHBHBIMH BEIIECTBAMH U
HMCTOYHUKAMH HOHU3UPYIOMHUX U3TyICHU.

Pannon3oTorns! SBISIFOTCS OMOJIOTHYECKH aKTUBHBIMUA B MHUKPOKOJIUYECTBAX.
Onu cnocoOHBI H30MpAaTEeNTbHO HAKAIUIMBATHCS HAa Pa3IMUHBIX CyOcTpaTax
’KUBOTHOI'O U PACTUTENIBHOTO npoucxoxacHus. [loaTomy, 3anpeniaercs cnyck
CTOYHBIX BOJ, COJIEP)KAIUX PATUOAKTUBHBIE DJIEMEHTHI B BOJOEMBI, NpEeAHA3HA
YeHHBIC JJI Pa3BeICHUS PHIObI U BOAOIIIaBaomel nTuilbl. CIIycK CTOYHBIX BOJX B
HEMPOTOYHBIE BOJOEMbI, MOPSI WJIM BOJIOXPAaHWJIMINA B TOCIECTHEE BpeMs CTall
qaie BCTPEUAThCA B CAHUTAPHOM MPAKTUKE. DTOT BOMPOC HETOCTATOYHO U3YUYCH B
OTHOIIIEHWU pa30aBieHusi W camoouunmieHus. Ilpu cmycke CTOYHBIX BOJ B
HEIMPOTOYHBIE BOJOEMBI M3-32 OTPAHUYEHHOCTH MX 00beMa Hellb3sl PacCUUTHIBATH
TOJIBKO Ha pa30aBieHNe, HE BBISICHUB CTEMEHb CTAOMIBHOCTH BEUIECTB B CTOYHBIX
BoAax. /|71 BO3MOXKHOCTH BBINIyCKa CTOYHBIX BOJI B TAKHE ‘BOJIOEMBI HEOOXOAMMO
Hay4YHOE 0OOCHOBAHUE YCIOBUHN CITyCKa CTOYHBIX BOJI.

YcaoBus CIIyCKa CTOYHBLIX BOJ B BOAOEMbI, HM3JIOKCHHBLIC B <<HpaBI/IHaX)>,
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pPaCIpOCTPAHSIOTCS Ha BCE OOBEKTHI BOJOOTBEACHUS HE3aBUCHUMO OT WX
BEJIOMCTBEHHOI NMPUHAIIEKHOCTH, TIPU 0053aTETbHOM COTJIACOBAHUM C OpraHamMu
rOCYJIJapCTBEHHOTO CAHUTAPHOI'O HAJI30pa U PHIOOOXPAHBI.

rae b — conep:kaHue B3BEIIEHHBIX BEIIECTB B BOJE BOJOEMA 0 CITyCKA CTOYHBIX
BOJL, I/M; P — JOMYCTHUMOE MO CAHUTAPHBIM NPABUJIAM YBEIUYEHUE COAEPKAHUS
B3BEIICHHBIX BEIIECTB B BOJOEME IOCIIE CITyCKa CTOYHBIX BOJ (B 3aBUCHMOCTH OT
BUJIa BOJIONOJIBE30BaHus), I/M’; 9, C; — pacxojbl COOTBETCTBEHHO PEYHBIX M
CTOYHBIX BOA, M/Cyr. HeoOXOAUMYIO CTENEHb OYMCTKU II0 B3BEIEHHBIM
BemiecTBaM, D, B %, ompenensitor mo ¢gopmyne O = 100 (C- 1)/C, (814) tme
C - KOJIMYECTBO B3BEIIEHHKIX BEMIECTB B CTOYHOM BOJIE 110 OUUCTKH, I/M’.

Bo wu3bexaHue OTIOXKEHUS B3BEUICHHBIX BEIIECTB B BOJOEME HX
rUAPABINYECKast KPYIMTHOCTh HE JI0JbKHA mpeBbliaTh 0,4 MM/C IpU BBIYCKE B PEKY
u 0,2 Mm/c - B BomoxpaHwiuiie. Ecim B CTOYHOH BOAE KOHIICHTPAITUS
B3BEILICHHBIX BEIIECTB HE YIOBIECTBOPSET 3TOMY TPEOOBaHUIO, TO TIEpe cOpocoM B
BOJJOEM €€ HEeOOXOJMMO OTCTauBaTh IJi OCaXKICHUSI B3BEHIEHHBIX YaCTHUIL
YKAa3aHHOM TUAPABINYECKOW KPYITHOCTH.

IIpu cOpoce CTOKOB, COJAEpKallUX TOKCHUYHBIE BEUIECTBA, HEOOXOIUMO
MIPOU3BECTU OIICHKY KadecTBa cOpachiBaeMOUN BOABI MO MPEACIBHO JOIMYCTUMOM
KOHIIEHTpAIMH 1Mo hopmyIie

[Ipy Hanuuuu B BOJE BEIICCTB, MOTPEONSIONINX OOJBIIOE KOJUYCCTBO
pPacTBOPEHHOI'O  BBOJIE  BOJIOEMA  KHUCJIOpPOAAa, BO3MOXKHOCTH HUX cOpoca
YCTaHaBJIMBACTCA CIELHUAIBHBIM PACYETOM — MO MOTPEOJICHUIO PACTBOPEHHOIO
KHUCJIOpO/Ia.

Onpenenenne HeoOxomaumon creneHu ounctkn HO BIIK  Ilpu pacuere
yuutbiBaeTcs cHukenue BIIK Boapl 3a cuer pazOaBieHuss U OMOXUMHUYECKHX
MIPOIIECCOB CAMOOYMILICHUS! CTOYHBIX BOJI OT OPraHMYECKUX BEIIECTB B JICTHUH
IIEPUOA.

Omnpenenenne HEOOXOAUMOM CTENEHH OYMCTKM 10 PacCTBOPEHHOMY
KUCJIOpPOYy B BOJAE€ BOAOEMBI. JlomycTuMyr MakcumaiabHyr BennuuHy bIIK

IMyCKa€MbIX B BOJOEM CTOYHBLIX BOJ] OIIPEACIIAIOT IIO Tpe6OBaHI/IHM CaHUTapHBIX
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MpaBUIL.

[Ipy 5TOM MHHUMaNIBHOE COAEpPKAHUE PACTBOPEHHOTO KHCIOPOAA TOJIKHO
ObiTh 4 WM 6 MI/1 TOCNE CIyCKa CTOYHBIX BOJ (B 3aBHCHMOCTH OT BHUJA
BoJ0MOJNIb30BaHusl). PacueTsl npousBoasTcs s BenudnHbl BITK. Kucnoponnsiii
pPEXHUM B BOJOEMax OINpPEAESIOT s JETHEro M 3UMHEro mnepuoga. B kauectse
pacdyeTHOro  MpUHHMAETCS  Haumbosee  HeOmaronmpusaTHbil.  OKHCIIeHHE
OpraHMYECKUX BEUIECTB B BOJIOEME MPOUCXOAMUT 32 CYET PACTBOPEHHOIO
KHciaopoda U aspanuu. Kpome TOoro, B HEM Yy4acTBYET KHCIOpOJ (POTOCHHTE3A.
Haumensinee copep:kaHue KUCIOPOAa B BOJAE MOCTE CIYCKa CTOYHBIX BOJ Oyner
Ha0II0aThesl B KpUTHUECKOM Touke (puc 2. 1).

CymecTByeT psia cnocoOOB OmpeAencHus J0MYCTUMOM HAarpy3ku CTOYHBIX
BOJI Ha BOJIOEM 110 COZepKaHUI0 Kuciopoaa. Hanbonee npocToil oCHOBaH Ha yuyere
MOTJIONIEHUSI CTOYHBIMH BOJAMH TOJIBKO TOTO PAcTBOPEHHOI'O KHUCIOPOJa,
KOTOPBIA MOJIXOJUT C PEYHON BOJOM K MECTy CIlyCKa CTOUHbIX BOj. Ilpu stom
CUUTAIOT, YTO €CJIM KOHIEHTpAlLUsI B PEUYHON BOJIE PAaCTBOPEHHOTO KUCIOpOAa HE
CTaHeT HWXe 4 MI/J B TEUEHHUE JIByX CYTOK, TO 3TO CHHXKEHUE HE MPOU30UJIET U B
JanbHENIeM. DTO YCIOBUE BHIPAKEHO YPABHECHUEM:

Onpenenenue HEOOXOAMMOW CTENEHH OYUCTKM II0 TEMIEpaType BOIbI
Bojoema. PacueT mpou3BOAUTCS B COOTBETCTBUU C CAHUTAPHBIMU TpeOOBaHUSIMU 9
OrPAaHWYUBAIOIIMMH  TIOBBILIEHHWE JIETHEW TEMIEpaTypbl BOJABI 3a  CYET
MOCTYMAIOIIKUX B BOJOEM CTOYHBIX BOJ| [0 YPaBHEHUIO = ocH + oH + 11, (812) tne T
- TeMIIEpaTypa CTOYHBIX BOM, IPH KOTOPOI COONIIOMAETCS CaHUTAPHOE TpeOOBaHUE
OTHOCUTEJIBHO TeMIlepaTypbl BOAbl B IIYHKTE BOJIOIOJIB30BAHUS;, 7), -
MaKCHUMaJIbHasl TeMIepaTypa BOJbl BOJOEMa A0 BBIIIYCKA CTOYHBIX BOJ B JIETHEE
BpeMst; Tn - nonyctumoe nosbiieHue (He 0oliee yem Ha 3 °C) TemmepaTypbl BOJbI
BOJIOEMA.

Onpenenenue HEOOXOMUMOW CTEMEHW pa3z0aBiICHUS MO 3amaxy, OKpacke H
npuBKycy. B Tex cimydasx, Kor/ia UMEIOTCS aHallM3bl CTOYHBIX BOJI C YKa3aHHUEM
CTEIICHU pa30aBiICHHs, MPU KOTOPOM OKpacka M 3amaxX CTOYHBIX BOJ HCYE3aloT,

AOCTATOYHO CpaBHECHHE BCIINMYMHEBI p336aBH€HI/I}I, KOTOPOE€ BO3MOXHO y paCHETHOT'O
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CTBOpa. DTO HEOOXOAUMO [Jisi TOTO, YTOOBI PEIIUTH BOMPOC O HEOOXOAUMOCTHU
OYNMCTKH CTOYHBIX BOJ B OTHOILICHHM 3aIlaxa M OKPACKH Mepel HX CIIyCKOM B
BOJIOEM.

Onpenenenue He0OOXOAUMOMN CTENEHU OUUCTKH 110 U3BMEHEHHUIO aKTUBHOM
peakuuu Boabl. [Ipu peniennu Bonpoca 0 CyCKe KACIbIX WX IIEJIOYHBIX CTOYHBIX
BOJ HEOOXOIUMO YUUTHIBATh HEUTPATU3YIOIIYIO CIIOCOOHOCTH BOJAOEMA.

2.3 MOHMTOPHHT COCTOSIHUSL BOAHBIX 00bEKTOB
OCHOBHBIMH 33JlauaMH CHCTEMbl MOHUTOPHUHIA SIBJISIOTCS: WH(OPMAIIMOHHOE
obOecrieueHue, CO3JaHUE CHUCTEMBbl HAOMIOAEHHUS 3a THUIPOTE€ONOrHYECKUMHU
TUAPOXMMUYECKAMHM  XapaKTEPUCTHKAMU  BOJABL, a TaKXke KOHTPOJIb 34
XO3MCTBEHHBIM OCHOBAHMEM 30H CAHUTAPHOW OXpaHbl Ha BCEH IUIOLIAAH
BOJI0COOpA, MPOTHO3 KauecTBa BOAbl U MOJICIIMPOBAHUE MPOIIECCOB CAMOOUHIIICHUS
BOJJOEMOB M TEXHOJOTMM OYUCTKM MPUPOJHBIX M CTOYHBIX BoA. Ha puc 2.1
MIpECTaBlI€Ha cXeMa MOHUTOPUHTA 110 Tuioau Bogocoopa r. Uy. K oxpansieMbim
BOJIHBIM pecypcaM I'. MOCKBBI OTHOCST UCTOYHUKHU Ha TEPPUTOPUSIX MOCKOBCKOI,
Teepckoit 1 CmoneHckoi obmnacreid. [locTymieHue B BOJIHbIE OOBEKTHI CTOYHBIX
BOJl, OYUIIEHHBIX TOJBKO MEXAaHWYECKHUM CII0OCOOOM, YXYIIIAeT CHOCOOHOCTH
BOJOEMOB K camoouuiieHuto. [opoga Moxkalick, 3Benuropon, Jlemaosck,
VBapoBka, KyOuHka, ps BOMHCKHX YacTel OKa3bIBAIOT CYIIECTBEHHOE BIIMSHUE
HA PEYHBIC YKOCUCTEMBI ITPU COPOCE NTaXKe MOTHOCTHI0 OMOIOTHYECKA OYUIICHHBIX
CTOYHBIX BOJI. B Takoil cuTyalum HEOOXOIMMO OCYUIECTBIATH PETYIUPOBAHUE

IIPOLICCCOB CAMOOYMILICHUS TOBEPXHOCTHBIX BOJIOEMOB.
Ha puc. 2.1 noka3ansl myHKTHl 3KOMOHHTOpHUHTa YII « Bogokanan»

IIPY CYIIECTBYIOIIMX B HACTOSIIEE BPEMS OUMCTHBIX COOPYKECHHUSAX CTOYHOM BOJBI

(KOC TIOC).
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JOJITOBEYHOCTH BojpooTBoadmux cereit» (Yy, 1995 r.), Texuuueckue ycinoBus
«Ikcruryaranus BogootBoasmux cuctem» (Uy, 1993 r.).

CoBpeMeHHBIE KpYIIHbIE TOpojia MPEJCTaBIAIOT CO0O0M CIOXKHEeHIme
COIMATbHO-9KOHOMUYECKUE M HSKOJIOIO-TEXHUYECKUE CHUCTEMBI, TOJBEPKCHHBIC
pPa3IMYHBIM KaTakJIu3MaM M PUCKaM, CIIOCOOHBIM HApPYIIUTh HX HOPMAaJbHbIC
(GyHkunoHuposanue [27-34].

BoccranoBnenue  BOJOOTBOSIIMX  CUCTEM B TpeOyeMoM  oObeme
npejacTaBigser co0Oil  OYeHb CIOXKHYIO 3ajady, JJId pelIeHus KOTOpOi
HEOOXOJUMO HE TOJIbKO MPHUBIICUCHUE HEMAJbIX ()MHAHCOBBIX CPEACTB, HO M
HOBBIE TEXHUYECKUE NHHOBAIIMOHHBIE MTOAXO/IbI.

CrnemyeT OTMETUTh, YTO B CMEXHBIX OTpaciiX, TaKUX KaK BOJOCHAOKEHHE,
TEIUIO-Ta30CHA0XKEHHEe, THAPOMEIIMOPATUBHbIE CHUCTEMbl, HCCIEIOBAHUS 10
OLICHKE HAJIe)KHOCTU TMPOBOAWINCHL B OosbiioM o0beme. M3 HUX cregyeT
ormeTuTh Tpyabl AdbpamoBa H. H. [35] ans cuctem BogocHabxenus, Bonkosa /1.
[1.[36], BBHIMONHEHHBIX MNPUMEHUTEIBHO K CTPOUTEIBHBIM MAalllMHAM |
o0opyIoBaHUIO IS HMHXKEHEpHBIX cucteM, Kypoer M. I'. [12] mmsa cuctem
pacrpeielieHus. U MoJauu BOJBI.

B nmocnennue roasl BompocaM HaAEKHOCTH BOAOOTBOJSAIIMX CHUCTEM CTalH
YACNATH MpUCTaIbHOE BHUMaHKE. Cpely CIEeUaIucTOB U YYEHBIX MOKHO 0C000
OTMETHUTH PE3YIbTATUBHBIE TPY/bl TAKUX U3BECTHBIX YUEHBIX Kak akanemMuk PAH
Axosnes C. B., a taxke Kanuyn B. WU., Jlackos FO. M., [Ipumun O. I'. u apyrue
[37].
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BormpocamMu Haie:kHOCTH MHXEHEPHBIX CHCTEM B CEHCMOOIIACHBIX PETHOHAX
3anumanuck B Cpenneit Azun OpazeimOeToB H. O. [39], KpsikenkoB B. A. [24],
PackazoBckuit B. T., Paumpo K. C., DOmmero JI. X. Bnepseie oOueHky
HAJIe)KHOCTU CETEH BOJOOTBEICHUS B CEHCMOOMACHBIX pailOHaX OCYIIECTBUIIN
Kapenun 4. A. u Cynranos M. M. [40].

B Kazaxctane o mocieIHEro BPEMEHH 3TOMY BaXKHOMY BOIIPOCY HE
YACJISUIOCH JTIOJKHOTO BHUMAaHUS.

B HekoTOphIX BBIILIENEPEUUCICHHBIX HayYHbIX padorax [15,20,21,23,27,37]
Kbl aBTOp B OTACJIBHOCTH pEIlasl JIOKAJIbHBIC 3a/lauyd 1O BOCCTAHOBJICHUIO
KaHAJIM3alMOHHBIX CeTeH, OHKCIUIyaTallud MarucTpabHbIX KaHAIM3AIUOHHBIX
KOJUIEKTOpOB. PaccMarpuBaiu TUApaBIWYECKUE MOJICTU CETEH BOJAOOTBEICHMUS,
BOCCTAHOBIICHUSI M NPHOPUTETHBIX YUYAaCTKOB CHUCTEM BOJIOOTBEICHUS U
BOJIOCHA0XKEHUS, IKCILTyaTAallMOHHYIO HAJI€KHOCTh KaHAJIM3alMOHHBIX HACOCHBIX
CTaHUMU. 3aHUMAIUCh MOJIEJIUPOBAHUEM CHCTEM BOJOOTBEICHHS OOJIBIINX
ropoaoB. B Bompocax noBbllieHns OecriepeOoiHoi paboThl pa3audYHBIX Y3JIOB, B
pEUIEHUH aKTYallbHbIX BOIPOCOB OYMCTKH CTOKOB, 3KCIUIyaTalldd OUYMUCTHBIX
COOPY>KEHUH, CO3aHUM HOBBIX WHHOBAIIMOHHBIX TEXHOJOTHN OYMCTKU CTOYHBIX
BOJ| oco00e MecTo 3aHuMaroT Tpyabl akanemuka PAH Skosnesa C.B. [26].

VYcranoieHo, 4Tto ocoboe MeCcTO TpH pEemIeHHH paccMaTpUBaeMOi
mpoOJieMbl 3aHMMAIOT BOMPOCHI OLEHKU U OOECIEUEHUs] HAIC)KHOCTH JTUHEUHBIX
yacted, Haubojee JOpOrocTosiiiuX M ciabblX B CUCTEME BOJOOTBEICHHUS.
Knaccudeckum HHCTPYMEHTOM ISl PEIICHUS MPAKTUUECKUX MTOBCEIHEBHBIX 33124
M0 OIIEHKE M OOECHEUYCHUIO HAJIEKHOCTH BOJOOTBOJSIINX CETEH SBISETCS
COBPEMEHHASI TEOPUS U MPAKTUKA HAJAC)KHOCTH HHKCHEPHBIX JIMHEHHBIX CHUCTEM
MaccoBoro oociykuBanus [42-46].

Kak BuaHO u3 0030pa, nmpobiemMe HaJeKHOCTH BOJOOTBOISIIMX CHCTEM B
Kazaxcrane yzaensieTcs HENPOCTUTEIBHO MaJIo€ BHUMaHUE.

B mnocnemHue ronmpl mpoOiieMe HAJIEKHOCTH BOJOOTBOJSAIIUX CHCTEM
MOCBSIICH Psii padOT OTEYECTBEHHBIX U 3apyOEKHBIX aBTOpOB [25,18,37,47,48,50,

51,52,53]. VYcraHOBIEHO, 4YTO Ka4eCTBEHHO «HAJEKHOCTB» - O3TO CBOWCTBA
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OTJIEJIHOTO OOBEKTAa WJIM HEKOTOPOW CHCTEMBI BBIMOJHATH 3aJaHHBbIC (PYyHKIIHH,
COXpaHsisi BO BpPEMEHH 3HAUCHUSI YCTAHOBJICHHBIX OAKCIUTyaTallMOHHBIX
MoKaszaresiell B ONTUMAJIbHBIX PErNIAMEHTUPYEMBIX MpeiesiaX, COOTBETCTBYIOIIUX
3aIaHHBIM TEXHOJOTUYECKUM YCIOBHSIM UX HCIOJIb30BAaHUSA, TEXHUYECKOTO
00cITy’>KUBaHUsI, PEMOHTA, XpPAaHEHUS U TPAHCHIOPTUPOBaHUS [54].

KonnuecTBEHHO  «HANIEKHOCTBY»  JIIOOOTO0  OOBEKTa WM  CHUCTEMBI
OIICHUBACTCSI C TOMOIIBIO MOKa3aTeye, KOTOpble BBIOMPAIOTCS C YYETOM
O0COOCHHOCTEM 00BEKTa, PEKUMOB U YCIOBUM €0 AKCIUTyaTallMu U MOCIECTBUMA
0oTKa30B [54-58].

[IpumenuTENPHO K BOJOOTBOJSAIIEHM CHUCTEME HAIEKHOCTh - €CTh
CIIOCOOHOCTh BOJIOOTBOJSIICH CHUCTEMBI OecrepeOOMHO OTBOAUTH CTOKH OT
00CITy’KUBAaEMBIX OOBEKTOB B PACUETHBIX KOJIMUECTBAX B COOTBETCTBUHU C
JICHCTBYIONIMMH CAHUTAPHO- TUTHCHUYECKUMHU TpPEeOOBAaHUSAMH W HOPMATHBHO-
MPaBOBBIMM aKTaMU IO OXpaHe OKpyxkaromlei cpeasl. To ecTb, Takoe ee
COCTOSIHME, KOT/la OHa yHKIMOHUpYET Oe30Tka3Ho [37,58,59].

OCHOBHOM OCOOCHHOCTBIO PabOThI CHCTEM BOJOOTBEJACHUS SBISACTCS
HE0O0X0UMMOCTh OecriepeOOMHOr0 0TBOAA BCEI CTOYHOW BOJBI MPU 3HAUUTEIBHBIX
MIPOU3BOJIBHBIX KOJICOAHUSAX PACXOTI0B BO BPEMECHH.

Hago oTMeTuTh, YTO OCHOBHBIM JJEMEHTOM IPH KOHCTPYHMPOBAHHH
BOJOOTBOJISIINICH CETH SABJISACTCS €€ JIMHEWHAss 4acTh - TPYyOOIpPOBOIBI, TaK Kak
okosno 90% otka3oB npuxoautcss Ha Hee. [loatomy matepuan TpyOorpoBoaa
UTPaeT PEIIAIIYI0 POJIb MPU BHIOOPE TOTO MM WHOTO BapHAaHTA CTPOUTEIHCTBA
BOJIOOTBOSIIIECH cuctembl. llpu 3TOM crieayer pyKOBOJACTBOBATHCS TEM, YTO
OCHOBHBIMU (DU3UKO-MEXAaHUYECKUMHU XapaKTePUCTUKAMU (MMOKA3aTeISIMU  UX
HaJIe)KHOCTH) SIBJISIOTCS:

1. IImoTHOCTB, KI/M
[Ipenen mpoyHOCTH Ha pacTsHKEeHHE, cxkartue, u3rud, Mlla.
Temneparypa C: XpynKOCTH, TEKYYECTH, TIJIABIICHUS, PA3I0KEHHUS.

Kooddurment muneitnoro pacumpenus, K' 10 ~*.

A

Moy ynpyrocTu: HadalbHbIN, Tpu u3runoe, Mlla.
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6. Ilpenen Tekyuectu mpu: pacTsikeHuu, cxkatuu, Mlla.
7. OTHOCHUTENBHOE YIIIMHEHHE NIPU pa3pbiBe, Yo.

B celicmuunbix paiioHax IOxuHoro Ka3zaxcrana HEOOXOOMMO YYUTHIBATh
IPOYHOCTHBIE U JIe(OpPMALMOHHBIE  XApAaKTEPHUCTHKH  TPyO,  BBICOKYIO
XMUMHMYECKYK) CTOMKOCTb, YCTOMYMBOCTb K DJIEKTPOXMMHMYECKUM PEaKIUAM,
koppo3ur. OHM [ODKHBI 00nazarh OOJIBIIOW  YHPYTOCTBIO, TIJIAAKOCTHIO
BHYTPEHHEH MOBEPXHOCTH, OOJIBIIMM CpPOKOM ciykObl. HemanoBaxHywo poib
urpaer Bec 1 moroHHoro merpa TpyObl, JUIMHA (YeM JJIMHHEE TpyOa, TeM MEHbLIE
CTBIKOB), BUJT CTBIKOBBIX COEIMHEHU, UX MIOTHOCTb.

OCHOBHBIM KOHTPOJUPYEMBIM MOKa3aTejieM KadecTBa TpyO sBiseTcs
BHEIUHSS Harpy3Ka, KOTOPYIO JOJKHBI BBIAEPKUBATH TPYObI O€3 pazpylueHus.

[Tpynunbbl aBapuil Ha TpyOOmpoBoAax M3BeCTHbl. OHM BO3ZHUKAIOT H3-3a
HENpaBWJIBHOTO  BBIOOpa Marepuana TpyO UIsI KOHKPETHBIX  YCJIOBHH
CTPOUTENILCTBA M 3KCIUTyaTallMH, KJIacca UX MPOYHOCTH COINIACHO (PaKTUYECKUM
BHEIIHMM W BHYTPEHHUM Harpy3kaM, BO3AECHCTBYIOUIMM Ha TpyOompoBoj, a
TaK)K€ H3-32 HECOOJIIOJICHMS] TEXHOJOTMH NPOU3BOJICTBA padOT MO YKIAJIKE U
MOHTa)Xy TpyOOIPOBOJOB, OTCYTCTBUS HEOOXOJUMBIX MEp IO HMX 3aLIUTE OT
arpecCUBHOTIO BO3JCHCTBUA BHEIIHEH M BHYTPEHHEW CpeAbl, HENPAaBWIBHOTO
BbIOOpa Tuma TpPyOONpPOBOMHON apMaTypel M psijga Apyrux (GakTopoB. 31ecCh
CKa3bIBACTCS TAKXKE U HEAOCTATOYHOE (PMHAHCHPOBAHUE PAOOT MO PEKOHCTPYKIUH

JICUCTBYIOIIMX KOMMYHaJIbHBIX ceTeil [15].

2.4 AHAIM3 IKCIVIYaTAUMOHHBIX JAHHBIX 00 0TKA3aX BOJOOTBOASIIMX CHCTEM
Jns ycTtaHOBIEHHS BUla 3aKOHA PACHPEACIICHUS KOJWYECTBA OTKa30B Ha |
KM/TOJT OBUIM  HMCIOJIB30BaHbl  (akTWUecKue JaHHble 00 OTKa3zax Ha
BOJIOOTBOJISIINX CeTAX ropogoB Tapasza, IllsiMkenTta ( Tabmumber 1,3,4) a Takke
nanueie CynranoBa M.M. mo Jlymanbe u TamkeHTy, KOTOpble MPHUBEICHBI B
tabnuiax 5,6 [40].
Kak BUIHO M3 3THX JAaHHBIX, 00BEM OTKa30B C Pa3pyIICHUSMU COCTABJISCT

2-5 % ot Bcero o0bema. BeISICHIIIOCH, UTO M3-3a MaJIOW BEPOSTHOCTH (COOCTBEHHO
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MaJioi BBIOOPKH) HEJb3sl YCTAHOBUTH MPUHAUICKHOCTh UX K KAaKOMY-JIHMOO paHee
M3BECTHOMY 3aKOHY paclpenefieHus CIy4alHbIX BeaM4MH. Ot oTka3zbl (C
paspyleHUsIMH CAaMHUX COOPYKEHUH BOJAOOTBOASIINUX CUCTEM) XOTSA U CIy4YarOTCS
penKo, HO MOTYT TPHBECTH K BEChMa TSDKEIBIM HApPYIICHUSM HOPMaIbHOTO
(GYHKIIMOHUPOBAHUS CETH, BILIOTH /IO MOJIHOTO BPEMEHHOTO MPEKPaIleHUsT 0TBOIA
CTOKOB. DTUM 00yCJIOBJI€HA HEOOXOIUMOCTh y4eTa OTKa30B.

Tabnuia 2.2 - HapaboTka Ha 0TKa3 BOJOOTBOIAIICH CETH

['on Mecsbl

I II m |I1v |V VI (VI |VIII|IX | X X1 | XII
1 38 | 35 50 (49 |5 |60 [59 |62 |70 |78 |79 |81
2 43 145 |48 |43 |6l 57 169 |79 |80 |89 |75 |93
3 41 |42 (60 |65 |59 |59 |6l 78 | 71 88 83 | 96
4 50 (47 |66 |63 |57 |61 60 |78 |69 |84 |86 103
ni 4 4 4 4 4 4 4 4 4 4 4 4
T,=X1 |43 |42 |56 |55 |58 |59 |62 |74 |73 84 | 81 93
S 5 5 9 10 |2 1 4 8 5 5 5 9

CratucThuueckre JaHHbIE TMOBPEXKICHUN BOJOOTBOISIIMX CETEH U3
KepamMuieckux Tpyo B pesynbrate JKamObuickoro 3emierpsicenus 10 mas 1971
rojga cujiod 7-8 0ayIoB MOKa3bIBAIOT, YTO OBUIM OTMEUCHBI 47 MOBPEKICHUI
CTBIKOB K€paMHYECKUX TPYO B MeCTaX CTHIKOB U TPyOOIPOBOAOB C KOJOAIIAMH.
CTblIkM B OCHOBHOM  3aJIeJIBIBAINCH acOECTOM U  IECUYaHO-IIEMCHTHBIMU
pactBopamu [ 15,60].

[lepenombl ObUTH CIEYIOMINX BUIOB:

1. B mecrax coeauHeHust TpyoonpoBoja ¢ kKojoauem (26 oTka3os).

2. B mecTtax coeiHEeHUs caMuX TpyoomnpoBoioB (21 oTka3s).

[lepBblii BU MOKHO OOBSICHUTH 3a CUET HEPAaBHOMEPHOCTHU IEPEMEILCHUS B
TPYHT€ MAacCHBHOTO TeJla KOJIOAIA OTHOCHUTEIBHO TpPyOOmpoBOJAa B MOMEHT

JEUCTBUS BEPTUKAIBbHBIX ceicMuueckux cuil. [Ipuyem u3 26 otkazoB okoiso 60%
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(16 oTka30B) MPUXOAMIOCH HA TIOBOPOTHBIE KOJOIBI, T.€. 3HAYUTEIHHOE BIUSIHHE
Ha (OPMUPOBAHUE OTKA30B MPH 3EMIICTPSICEHHUSIX OKA3bIBAIOT TOPU30HTATHHBIC
COCTaBJISIONIME CEeMCMHUYHBIX cui. llpu SToM BuAE OTKa3a KOJOAIEB W
TpyOONpoBOAOB TpyOy HEOOXOIMMO paccMaTpuBaTh KakK JIBa COBEPIICHHO
CaMOCTOSITENIFHBIX ~ DJIEMEHTa BOJOOTBOJSINEH CETH, HMEIOIIUX JKECTKOEe
COCIMHEHHE JPYT C APYTOM.

Bropoii BHI OTKa30B IMOKasaja, YTO OMPEACISAIONUM (PAKTOPOM €ro
oOpa3zoBaHus  OblIa ~ HEKAYeCTBEHHas  3ajejika  CTBIKOB, a  TaKxke
HEYJIOBJICTBOPUTEIbHAS MMOATOTOBKA OCHOBAHUSA MOJ TPyOONpPOBOABI (TPYHTOBBIE
yCIIOBUS). YCTAaHOBIIEHO, YTO HEMEHbBIIee 3HAUYCHHWE HMEIOT HE3HAYUTEIbHBIC,
HEOILI[yTUMbIe, MeHee 2 0ajyioB 3eMIICTPSICEHHS, OKa3bIBAIOIINE CYIICCTBEHHOE
BO3/ICIICTBHE HA YCTAJOCTHBIC SIBIIGHHS B MaTepuaie, MNPUBOMAIINE TaKkKe K
IPEeKIACBPEMEHHOMY  Pa3pyIICHHIO  TPYOONpPOBOJOB U  COOPYXKEHHH  Ha
BOJIOOTBOJSIINX ceTsx. B Tabnuie 2.3- mpuBeneHbl JaHHBIE 110 MaTepraiaM Tpyo

N UX IIPOTAKCHHOCTH.

Tabnuma 2.3 - [IpoTsSsKeHHOCTh BOJOOTBOSAIINX CETEH B 3aBUCUMOCTHU OT

Matepuaja Tpyo

Marepuan I'opona
5 TamkeHT Uy JymanGe Tapas Bcero
Py Km| % Kwm % | Km| % | Km | % Kwm %

Kepamuka | 709| 63,2 | 133,65| 44,3| 63,7 | 14,8 | 93,3 | 35,8 | 100,05| 47,2
Acbecronem| 79, | 7,0 | 80,1 26,6| 265,2| 61,0 27,5 | 10,6 | 451,85]| 21,3

Uyryn 83,| 7,4 | 385 12,8127,6 | 6,3 | 72,1 |27,7|221,3 | 104
Kenesobe | 250] 22,4 | 49,7 16,3| 77,6 | 17,6| 67,9 | 25,9 445,5 | 21,1
Cymma 112 100 | 301,95| 100 | 434,1| 100 | 260,8| 100 | 2118,7| 100
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Tabnuua 2.3 - KonnuecTBO 0TKa30B 3a 6 JeT HaOMI0AeH! BOIOOTBOAAIIUX ceTel 1.y

MecsiaHOE KOJIMUeCTBO 0TKa30B BojiooTBoAseH cetu r.1lIpimkenta =15(H500 mm

I II III v \Y VI VII VIII IX X X1 XII BCETO

98 97 102 114 108 93 76 84 93 107 71 97 1140

89 96 96 112 86 103 112 80 91 103 82 80 1127

93 101  |~xkn 99 101 98 102 85 94 100 91 67 1119

103 91 91 89 78 83 88 91 87 97 100 79 1086

102 97 97 101 98 79 73 73 86 101 89 100 1102

100 88 88 103 86 72 71 69 81 83 86 99 1040

585 570 570 606 563 543 539 484 523 577 555 496 6614
Ta6aura 2.4 - KonmuuecTBo 0TKa30B 3a 6 jeT HaOMI0AeHUM Ha BOJOOTBOIAIMNX CeTAX T'. Tapaza
Mecsa4yHOoe KOJIMYECTBO OTKAa30B BOAOOTBOIsIeH ceTH I. Tapaza =150"-500 Mmm
I I1 I11 v 'V VI VII VIII IX X X1 XII BCETO
77 79 86 69 66 51 58 46 71 73 69 76 821
82 85 73 71 60 61 53 58 66 62 73 80 824
62 78 70 63 68 60 59 60 69 70 83 79 821
71 76 81 67 53 50 77 71 76 81 84 89 876
92 74 66 79 69 71 43 59 73 73 87 78 864
86 89 77 77 49 47 43 72 63 79 81 76 839
470 481 453 426 365 340 333 366 418 438 477 478 5045
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B 3o0He 6-7 6amioB aBapuitHOCTh TPyO pe3KO MajgaeT W COCTaBISET HJis TPYyO
auametpoM 150 - 0,581 aB/kM. DTO JOKa3bIBAE€T, YTO OCHOBHBIM (DaKTOPOM,
BIIUSAIONIMM Ha TepeiaoM TpyO, SIBUJIOChH MOIIHOE CpE3bIBAIOIIEE YCHIINE,
BBI3BAHHOE BEPTUKAIBHBIMU CEHCMUYECKUMU HArpy3KaMH.

B rtabmumax §8-10 npuBegeHa cucteMaru3alus HOBPEXKICHUU U
pa3pylmeHu BOOJOOTBOISIIUX CETEN.

AHanu3 1mokasai, 4To:

1. BogooTBOIsAIIIME CETH MOBPEXKIAAIOTCA U Pa3pyLIaAIOTCs, B OCHOBHOM, B

MeCTaxX PE3KUX MOBOPOTOB TPACCHI, IIPH KECTKOM MPUCOSTUHEHUH UX K
KOJIOJILIAM U KaMepam.

2. 3HaYUTEIbHBIM MOBPEKICHUAM MOABEPIKEHBI pacTpyOHbIE
TpyOONIPOBOIBI
C JKECTKMMH CTBIKOBBIMH coeAuHeHussMU. CeTu ¢ THUOKUMHU CTBIKOBBIMU
COCIMHEHUSMH OKa3aJINCh 00Jiee CTOUKUMU.
3HAYUTEIPHOE BIUSHHE Ha CEHCMOCTOMKOCTh TPYOONPOBOJOB OKa3bIBAIOT
IPYHTOBBIE YCJIOBUS U KQU€CTBO MPOU3BOJICTBA padOT.

B despane 1984 r. B r. Ilane (Hamanranckas o0is., Y30ekucran) [62]
MPOU30ILIO 3E€MIIETPSICEHUE: TOMYKYy cuiod B 8 OamioB 18 espans
MPE/IIIeCTBOBAIM HECKOJbKO cinadbiX. Jlo 14 Mapra ceiCMUYECKMMU CTAaHIUSIMU

OBLIO 3aperucTpupoBaHo okojio 400 3eMIIeTpsICeHHs pa3TMYHON MHTEHCUBHOCTH.
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Tabmuma 2.5 - Cucremaruzanus aBapuii Ha BOJOOTBOASIIMX CETAX TOpoja

XapakTEPHBIM BUAAM IOBPEXKIACHUN U pa3pyLIEHUN

I10

XapakTepHble BUIbl OBPEXKICHUN U ABapuu Ha BOJOOTBOSIIUX CETAX
. KonuuectBo mecto (B % Kk o6miem

paspylieHuid TpyoonpoBoAOB 7 ey

MOBPEXKICHUN KOJIMYECTBY

3 8,8

Pe3kuii MoBOPOT Tpaccsl
CoenvHeHMs U nepeceyeHus
TpyOONPOBOOB C MOA3EMHBIMU
pe3epByapamMu
Pa3py1ieHus CTIKOBOM 3aJ1€JIKH BHYTPU
KOJIOZLIEB, KaMep
HeynioTHEHHBIE TYHHENBHBIE IEPEXOBI 7 20,6
[lepeceuenue u cONMKEHHUE C JPYTUMU 10 29,5
[10/13€MHBIMH KOMMYHHUKAUSIMU
[Ipoxitaika TpyOOIIPOBOJIOB B HACKIITHBIX 8 23,5
Hapymenue tpeboBanuit CHull u 6 17,6
TEXHOJIOTUU CTPOUTEIIHLCTBA
Hroro 34 100

B coorBerctBUM ¢ puCYHKOM 2.1 MeHee CEMCMOCTOMKHUMH SBJISIOTCS

KEJIe300€TOHHbIE, KepaMUuecKue U acOOIlEeMEHTHbIe TpyOONpOBOALI H3-3a

HaJU4usl HEPABHOMPABHBIX CTHIKOBBIX COCIMHEHUMN U BCIEACTBUE XPYIKOCTU (WU
MaJioll TPELMHOCTOMKOCTH) Martepuana. Kpome TOro, M3BeCTHO, YTO CETH U3
KepaMUYECKHNX, acOOIEMEHTHBIX, XKeIe300€TOHHBIX W UYYT'YHHBIX TpyO BecbMa
YyBCTBUTEJIbHBI K HEPAaBHOMEPHBIM OcCajKaM. Maiasi IUIOTHOCTh OCHOBAHUS W
BEPTUKAJIBHBIE CEMCMUYECKUE BO3JICUCTBUS NMPUBOIAT K 3HAYUTEIBHBIM OCAJIKaM
IPYHTOBOIO OCHOBaHMSI, 4YTO OOYCJIaBJIMBAECT MOBBIILICHHYI) aBAPUMHOCTD
TpyOompoBoaoB. CienoBareabHO, B TMOJOOHBIX CIy4asX COCAWMHEHUS U T.II.

COOpY’KaroTcst U3 Tpyo Manoro nuamerpa (T.e. TPyObl Majoro JAuaMeTrpa MMEIOT
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OO0JBIIYI0 MPOTSHKEHHOCTh) [63]. Bo- BTOpBIX, cTeneHb 3alleMJIEHUs] B TPYHTE
TpyOONPOBOJAOB MaJIOrO JuamMeTpa ropa3fo OoJjiee BBICOKAs H3-3a MEHBIIEH
[IIyOMHBI 3a7I0KEHUsI, YeM TPyOorpoBoAOB Auamerpom 6omee 300 mm.
C yBenM4YeHMEM HWHTECHCHUBHOCTH 3EMIICTPSACEHHMS KOJIMYECTBO aABAPHU

TpyOONPOBOJIOB YBEIMYUBAETCS, YTO COOTBETCTBYET PUCYHKY 2.1.
W3 BBIIEW3T0KEHHOTO BHJHO, 4YTO IPUYMHAMH BO3HHKHOBEHHS HApYLICHHU
HOPMaJIbHOUM pabOThI CETU 2-I'0 TUIIA ABJISIFOTCS CIEYIOLIUE:

1. HemoctaTouyHOCTH MCXOAHBIX JAHHBIX (T€OJOTHYECKHUX,
TUAPOT€0JOTUYECKUX, KTUMATHYECKUX, CEHCMUUECKUX U . ).

2. Ilpumenenure neeKTHBIX WM HECTAHAAPTHBIX MaTEPUAJIOB.

3. JleeKThl CTPOUTENHCTBA.

4. Ommnoku MIPOEKTUPOBAHUS (HEKOMITETEHTHOCTh
MPOEKTUPOBIIUKOB, CIIy4allHbIEC OIIUOKHU U JIp.).

5.PaspymieHuss 1pU  CTPOMUTENBCTBE JIPYTHX COOPYKEHUH TI0]1
BOJOOTBOJSIIEH CEThIO 1M BOJIN3U HEe.

6. Ctapenue TpyOOIIpOBOJOB WM 3JIEMEHTOB COOPYKEHUH.

7.HecoOmoneHne npaBUil CTPOUTEIBCTBA BOJOOTBOMSILIEA CETH B
paiioHax ¢ HOBBILIEHHOU CEHCMUYHOCTBIO.

8.Ilpenebpexenne  (GakTOpoM  HMHKEHEPHOM  TCHXOJIOTHH  TIPH
CTPOUTEIBCTBE (MMPOCKTHPOBAHHUE, KOHCTPYUPOBAHUE) U IKCILITyaTalluy CETH.

9. Tun HapyuieHui, CBSI3aHHBIX C MPOOJIEMON OXpaHbl OKpY>Karolen
Cpellbl, MOJKHO Pa3AeiIuTh Ha:

a) aBapuu, MPUBOJIAIIUE K 3arps3HEHUIO TPYHTOBBIX BO/I;

0) HapyIlEeHMs, CBA3aHHBIEC C 3arPsA3HEHUEM MOBEPXHOCTHBIX BOJOEMOB 1
YKUJIBIX (ITPOMBIIJICHHBIX ) palOHOB;

B) HAPYUIEHHUsI, TPUBOALINE K H3MEHEHUIO YKOJOTHUECKOTO PaBHOBECHS

IPUPOBI TAHHOM MECTHOCTH.
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2.5 OneHka IKCIVIyaTAIIMOHHOM HAIEKHOCTH BOJXOOTBOASIIIMX CHCTEM

Cpenu 3atpatr Ha colepKaHUE U PEMOHT KaHAIIM3AaUUOHHBIX U BOJOCTOYHBIX
ceteir 10 35 % cpenacTB pacxoJyeTcs Ha CE30HHYH MNPO(WIAKTUYECKYH H
aBapHilHyl0 TMPOYUCTKY TpPyOOIPOBOIOB, KOJIOALEB U OTCTOMHUKOB OT
3arpsi3HeHUd. OCHOBHBIM TEXHOJIOTMYECKHUM CIOCOOOM  MPOQHIaKTHYECKOM
MPOYUCTKA TpyO SBIAETCA TUAPOJUHAMHUYECKAsT MONKAa BBICOKOHAOPHBIMU
BOASHBIMH CTPYSIMH, KOTOPBIE CMBIBAIOT 3arpsi3HEHHS] CO CTEHOK TpyO H
TPAHCIIOPTUPYIOT UX JI0 OJMKAWUIIEero KOJOAIA WM OYHUCTHBIX coopykenuit. U3
KOJIOALIEB U OTCTOMHUKOB 3arpsi3HEHUS] OTCACBIBAIOTCS C IOMOIIBI) BaKyyMHOIO
Hacoca. ABapuiiHas MPOYNCTKA TPyO CBOJUTCS K JIMKBUJALMHU MECTHBIX 3aCOPOB,
KOTOpas B  OOJBIIMHCTBE  CIy4aeB YCTPaHSAETCA  TUAPOJUHAMUYECKHM
BO3JIEVICTBUEM BOJSHBIX CTpyH [64].

HanexHocTh ympaBieHus JKCIUTyaTalMe BOJOOTBOASAIIUX CETEW BO
MHOI'OM 3aBHUCUT OT KOJMYECTBEHHOW €€ oneHku. Kak u3BecTHO, OHa
MPOU3BOJUTCS C TIOMOILIBIO KOMIUIEKCHOTO IOKa3aTens - Koapduuuenta
rotoBHOCTH K, KOTOpBIM pPEKOMEHJIOBAH JUI1 BCEX BOCCTAHABIMBAEMBIX
(peMoHTHpYEMBIX) OOBEKTOB B CIEAYIOIIEM BUJE:

_ T __H
Y TetTs wrd’

()
rae 7y - cpeaHss HapaOOTKa Ha OTKa3, 4 (JIeT);
T, - cpeqHee BpeMsi BOCCTaHOBIICHUS, U (JIET);
L — HHTEHCUBHOCTH BOCCTaHOBJICHUS 00beKkTa, 1/49 (1/rox),
u=1/Tg;
A - HHTEHCUBHOCTH OTKa30B, 1/4 (1/ron), A = 1/T.
B HekoTophIX ciydasx HWHOrJa BMECTO A HCHOJb3YIOT AHAIOTUYHBIA €My
rapaMeTp MOTOKa OTKa30B Co.
B npelicrByromux CanlluH «Kananuzamusa» mnokazarens K, mnpsmo He
periaMeHTHPOBAH.
Bennunnbsl HOpMmaTuBHBIX K03(¢uuuentoB rorosuoctu K, K,

K, (177)MOXHO OTHECTH M K CHCTEMaM BOJOOTBEAEHHUS. DTO MCXOIUT M3 TOTO,
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YTO BOJIOCHA0XEHUE W BOJOOTBEJICHHE MEXIy COOOM >KeCTKOCBs3aHbl. (OTKa3
OIHOM M3 HHUX BEAET K 3aBUCUMOMY OTKa3y WU ApPyrou. B 4acTHOCTH, mpu OTKa3ze
BOJIONPOBOJIa TpeKpaiiaer paboTy W CUCTeMa BOJOOTBEICHUS, JaXKe €Cld OHa
UCIIpaBHa, a MNpPH OTKa3e BOJOOTBEICHMS MpeKpaliaeTcss mojada BoAbl (OTKa3
BoJI0NpoBoJ1a). DakTHUECKH CleayeT BECTH pedb O KOMIUIEKCE - «BOJIOCHAOKEHHE
BoJ00TBeAcHUEe». ClemoBaTeNbHO, €CIU Ha KaKOM-TO OOBEKTE MpeayCcMOTpeHa
cucrteMa BojJOoCHaOeHusi | kaTeropuu, TO M CHUCTeMa BOJOOTBEICHHS JOJIKHA
COOTBETCTBOBATH | KaTeropuu. AHaIOrMI0 MOKHO MPOJAOJLKUTE U s cucteMm Il u
I xareropuii. Torma semmuumsbl K,) K., K,(r77) MOXKHO CUUTATh
HOPMAaTHUBAMHU HAJIE)KHOCTM M OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB CHCTEM
BOJIOOTBEICHUS COOTBETCTBYIOIIECH KATErOPUHU: BOJIOOTBOISAIINX CETEH, HACOCHBIX
CTaHIIMI U OYMCTHBIX COOpYyxeHuu [41].

Pacuer pakTruecKkux BEJIMYMH MTapaMETPOB HAJIC)KHOCTU JIEUCTBYIOIIUX WU
MPOCKTUPYEMBIX OOBEKTOB CHUCTEM BOJOOTBEACHUS MOXXHO BBIIIOJIHUTH B
CHEYIOLIEH MOCIEeA0BATEIIbHOCTH

- MOBEPOYHBIA TUAPABINYECKUI U TEXHOJIOTHUECKUNA pacuyeThl 0ObEKTa
C LEJIbI0 MPOBEPKH COOTBETCTBUS JEHUCTBYIOIIEH HOPMATUBHO-TEXHUYECKOMN
JTOKYMEHTAILIMH U BBISBJICHUS OIIMOOK MPOSKTUPOBAaHUSA [65];

- COCTaBJIE€HUE CTPYKTYPHO-JIOTHYECKOM cXeMbl 0oObekTa (mpu
HEOOXOJMMOCTH), BEIOOP U3 CIIPABOYHOM JIMTEPATYPhI BEIUUUH A u W, 1100 Ty U
T'p IS DJIEMEHTOB CXEMBI;

- coctaBieHrue (OpMyld U BBIYUCICHHUE MAPAMETPOB HAJICKHOCTU
oObekTa: K03 (dUIlMeHTa TOTOBHOCTH M HapaOOTKU Ha OTKa3 (J1MbO0 cpeaHero
BPEMEHHU BOCCTAHOBJICHUS );

- CPaBHEHHE BBIYMCIIEHHBIX MMAPAMETPOB HAJEHKHOCTH C HOPMATUBHBIMHU
3HAYEHUSIMU, pa3paboTKa W peanu3anusi Mep MO TMOBBIIIEHUIO HAJEXKHOCTU IMPU
MPEBBILICHUA  HOPMATHBHBIX  3HAUEHUW  MAPAMETPOB  HAJCKHOCTH  HaJ
BBIYUCIICHHBIMU;

- IOBTOPHBIN pacueT (HaKTUIECKUX MapaMeTPOB HAICKHOCTH U CPaBHEHHE
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WX C HOPMATHMBHBIMHM 3HAYEHUSMH; €CJIM (PaKTUUeCKHue mapamMeTphl HE MEHbIIE
HOPMAaTUBHBIX, TO pacueT 3aKOHYEH.

[Ipu mpoekTHUpOBaHHM CHUCTEM BOJOCHAOXKEHUS U BOJOOTBEIICHUS CIEAYET
VUYUTHIBaTh, YTO TEXHUYECKHE CHUCTEMBI, COCTOSIIIME U3 IOCJIEAOBATEIBHO
COCJIMHEHHBIX EIMHUYHBIX OOBEKTOB, HE MOTYT CUHUTAThCA JOCTATOYHO
HaJeKHbBIMUA. OTCYTCTBHE CTPYKTYPHOTO pe3epBa O0OBEKTa MOXKET MPUBECTH K
TOMY, 4TO Jt000O€ CilydallHO€ €ro MOBPEXKJICHUE BBI3OBET OTKA3 BCEH CHUCTEMBI
«BOJIOCHA0KEHHE - BOJIOOTBEICHUEY.

Hanvune HOpMaTWBOB HAJEKHOCTH MO3BOJseT Oosiee 0OOCHOBAHHO
MOAXOJUTH K BEIOOPY pacUeTHBIX MOKAa3aTeNIel Mpu MPOEKTUPOBAHUHU COOPYKEHUIM
KaHanu3auuu.  Haubonee  panuoOHaIbHBIM  MPEACTABIACTCS  MOCTPOCHHE
TUCTOTPAMM HMHTETPAJIBLHOIO PacHpesiesieHUs M0 KaXKI0My IMOKa3aTeN0 KauyecTBa
BOJIbI, BJIMSIIONIEMY Ha BBIOOp COCTaBa OYHCTHBIX COOPYKEHUH U TEXHOJIOTUU
OUYMCTKHU BOJIbI. Jlanee, OTHOCUTENbHYIO HAKOTUICHHYIO YacTOTY CIEIyeT MPUHSThH
paBHOU BenuuuHe KOA((PUIMEHTa TOTOBHOCTH JAaHHOW KAaTETOPUH CHUCTEMBI
«BOJIOCHA0KEHHE - BOJIOOTBEJCHHUE» U COOTBETCTBYIOUIYIO €U BEIMYUHY
MOKa3aTessl KadyecTBa BOJbBI 3a pacyeTHOe 3HaueHue. [lOCKONbKY BETMYHHBI
KO?(D(PUIIMEHTOB TOTOBHOCTU OJU3KHU K €IMHUIIE, PACUCTHBIC TTOKA3aTEIN KauyecTBa
BOJIbI OyAyT OJU3KK K MAaKCUMaIbHBIM 3HAUEHUSIM 32 MIepUO HAOIIOACHUMN.

PykoBonctBysice ykazanusimu 1. 4.4 CHull 2.04.02-84, TpyOompoBoab
CUCTEM BOJOCHA0XEHUSI U BOJOOTBEJCHUS, B TOM YHUCJE U JUHUU CETel, MOTYT
ObITh Takke pa3OUThl Ha KaTeropu B 3aBUCHUMOCTH OT KOJIMYECTBa
00CITy’)KMBa€MbIX KUTEIIEH.

KosddunueHTsl roTOBHOCTH TpPyOONPOBOAOB JOKHBI COOTBETCTBOBATH
Kya) Ky, Kr¢rrr). OTO NO3BOISAET ONPEACIUTh HEOOXOAUMBINA 00BEM
pesepBupoBanusi. [locneqHee MOXKET JOCTUTAThCSA MPOKIAIKON TpyOOIpOBOIOB B
HECKOJIbKO JIMHUI; CeTHU, B TOM YHUCJIE U KaHAJIU3AILMOHHbIE, MOTYT YCTPauBaThCA
KoJbleBbIMU. KonblieBanue ceteil caMo mo cede Mmo3BOJISIET 1OCTUYb BBICOKOW €€
HAJIeKHOCTH, TMOCKOJBKY I mojadyu (O0TBOAA) BOABI JIOOOMY TMOTPEOUTEIIO

CYILIECTBYET HE MEHEE JBYX ITyTEM.
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PanvonanbHOCTh MPUHATOW KOH(PUTYpALMU CETU M paclpeiesieHus] B Hel
IIOTOKOB BOJBI CIEAYET TMPOBEPUTH C IOMOLIBIO IIOKAa3aTellsl KadecTBa
GbyHKUMOHUPOBaHUS ceTu. [[ist 3TOro HEOOXOJUMO BBIYUCIUTH MO YPABHEHUSIM
KonmoropoBa BeposiTHOCTM OTKa3a yd4acTkoB P ;, omgHoro P; nByx - P,
Tpex — P ;.

B paGote [66] mokazaHo, 4TO B MEPHOM IKCIUTyaTalluu KaHAJIM3alMOHHBIN
TOHHEJb TOJBEPracTCsi BO3IAEHCTBHUIO OKPYKAIOUIEH CpENbl C JIBYX CTOPOH: C
BHEIIHEH, OOpalleHHOW B CTOpPOHY TpyHTa, M BHYTpPEHHEH, OOpalleHHOW B
CTOPOHY JKCIUTyaTupyeMol yacTu ToHHeds. C BHEUIHEH CTOPOHBI HAa 00JENKY
TOHHEJSL OKa3bIBAIOT BIUSHUE: TOPHOE AABJICHUE; THAPOCTATHYECKOE TaBIICHUE OT
IPYHTOBBIX BOJ; arpecCHBHas OKpYXarwllas cpeaa - IOA3EMHbIE BOJBI,
XUMHYECKUE U OMOJIOTMYECKHE BO3JIEUCTBHUS, DIIEKTPOKOPPO3HUS; PA3IMYHOIO BUAA
Harpy3k, BbI3BaHHBIC JIB)KEHHEM TPAHCIOPTA, CTPOUTEIBHBIMH pabOTaMH,
CEHCMHMYECKUMH SIBJICHUSMM.

OCHOBHBIM YCJIOBHMEM, HEOOXOAMMBIM Il BBIIOJIHEHHUS PEMOHTa U
PEKOHCTPYKIIMH CYIIECTBYIOIIMX TOHHEIIEH, SBIISIETCS OCYILIEHHE, T.€. IEPEBOA U3
I xareropumn oGecneuenHoctu BogooTBeneHus B III kareropuro. D10 MO3BOIISIET
IIPOBECTH IOJIHOLEHHBI PEMOHT TOHHENS, 00ECIEUUBAIOIINNA €r0 JIUTEIbHYIO
JKCIUTyaTallMio, 3a CYET 3aKOJIBIIOBKM TOHHEJIEW, YCTpOMCTBAa J1yOJIepoOB,
TOHHEJIBHBIX MEPEX0J0B, IIUTOBBIX 3aTBOPOB.

B paGote [15] yka3biBaeTcs, 4TO 00CI€J0BaHNUS, IPOBE/ICHHbBIC B
HECKOJIBKUX TOPOJaX, MOKA3aJIN:

1 Pacxon crouHbIX BOj 0oJjiee WJIM MEHEE PAaBHOMEPEH 3MMOH U JIETOM:
OombIIME IIAKOBBIE pacxoIbl OOBSACHSIOTCH, IJIABHBIM oOpa3zom,
HEOPraHW30BaHHBIMU CIIyCKaMU JOXIEBBIX (TaJIbIX) U TPYHTOBBIX BOJ CO JBOPOB
U JIp. TEPPUTOPHIL;

2 3aKynopuBaHHE  KOJUIEKTOPOB  BBI3BIBAETCS  IIPOHUKHOBEHHEM B
TpyOOpOBOABl KOPHEW pacTeHWH uepe3 CTHIKOBBIE COEIWHEHUS TpYO,
OTJIOXKEHUSAMM IE€CKa, MPOHUKAIOLIETO0 B KOJUIEKTOP 4Ye€pe3 TPEIUMHBI, U APYTUMHU

MpPUYUHAMH. 3aCOpPEHHE KOJUIEKTOPOB YacTO BO3HUKAET OT CITyCKa CTOYHBIX BOJ
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CO CTPOMTENBHBIX IJIOIIA0K MIIM OT MIPEANPUATUI 0OIECTBEHHOTO MUTAHHUS;

3 buTyMHBIE CTBIKM KOJUIEKTOPOB MEHEE INPOHUIAEMBI JJII KOPHEW, 4eEM
LIEMEHTHBIE WM CTHIKM Ha U3BECTKOBOM PacTBOpE. MOXKHO HAAESITHCSA, YTO CTBHIKH
Ha TUTAaCTHKaX OyAyT Tak:Ke MaJONpPOHUIIAEMBI;

4 VYMEHBIIECHUE pACCTOSAHUS MEXIYy CMOTPOBBIMU KOJOJALIAMH MaJlo
o0JieryaeT mMpoYUCTKY TPyOOIIPOBOIOB;

5 YCcTaHOBUTH 3aBHCHMMOCTb 4YaCTOTHl 3aCOPEHMM OT AuaMerpa
KOJIJIEKTOpa HE yaaloch, TpyObl auamerpoM Oosnee 900 Mm 3acopsroTcs
peaKo.

Oxkono 40% 3acopoB CETH MTPOUCXOIUT OT HU3KON KYJIbTYPHI €€
HKCIUTYaTAllMH B XKUIJIBIX JOMaX, OOIIECTBEHHBIX 3[JaHUAX, HA IPOMIIPEANPUITUIX.
BrIIen3n0KeHHbIN aHAJIA3 TTOKA3BIBAET, YTO NPUYUHON HApyLICHUH

HOpMabHOI paboThl | THUIa SIBAsIETCS ClIeyIONIEe:

1 Hapymenue mnpaBun skcrulyatauu (cOpoc B Ce€Th  CTOKOB  C
HEJIOIyCTUMBIMU 3arpsiI3HCHUSIMU, TIONaIaHue B CETh CIIyYalHBIX MIPEIMETOB U
ap.);

2 HecoBepiiieHCTBO HOpM TIPOCKTUPOBAHUS (MUHUMAJbHBIX JTHAMETPOB
TpyO U YKJIIOHOB, HOPMATHUBHBIX HAMOJTHEHHUI);

3 II Tun nHapymieHuWid - CBS3aH C pa3pyLICHUEM CaMHUX COOPYKEHHH
(TpyOOmpoBOJOB, MIOKEPOB, KOJOALIEB) B OOBIYHBIX YCIOBUAX U TpHU
3eMJIETPSICEHUSIX.

4 TlpocueTsl pu U3BICKAaHUU, IPOCKTUPOBAHUU (HEMPAaBUIbHAS OLICHKA TPYHTOB
OCHOBAHUM, HEMPaBWIbHBIA CTATUYECKUI pacueT Harpy30K Ha TpyOOINpOBOJ U
T.J.) THOTJ|A CIY’KaT CEpbE3HON MPUYMHON aBapuil BOJOOTBOASIINX CETEH.

HeucnpaBHOCTH BO/JOBOAOB, BOJONPOBOJHOM CETHM M HMX 000PYIOBaHMS,
TEIJIOBBIX CeTe M TPOYMX TIOJI3EMHBIX KOMMYHHKAIIUH TakXe MOTyT OBITh
MPUYMHOI aBapuil BomooTBOIAMX ceTell [64]. CiyyaroTcsi aBapuu CETH H
KOJUUIEKTOPOB BCIIEJICTBHE KOPPO3HH U CTapEHUs TPYOOIPOBOJOB.

[lpu aBapusx Ha CETH BO3HHMKAeT HEOOXOAMMOCTh €€ OTKIIYECHHUA U

OIMOPOKHEHUA, KOTOPOEC IMPHBOAUT K C6p00y CTOYHBIX BOJ B BOJOEMBI, 4YTO
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HegonycTuMo. OTKIIFOYeHHE JTI000r0 y4acTKa BOJOOTBOJAIIECH CETH HOMYCTHMO
IpU YCTPOWCTBE NyONUpYyOUIMX JWHUU. JloOWThCA pe3epBUpPOBaHUSA CETU B
KPYITHBIX TOpOJaX, TaKOM, HampuMmep, Kak AJIMaThl, NPAKTUYECKH HEBO3MOXKHO
(BcieacTBUE €€ OOJIBIION MPOTIKEHHOCTH ).

B Hacrosiiee Bpemsi pe3epBUPOBAHHUE CETU JIOCTUTAETCS 3a CUET:

1 ABapuifHBIX BBITYCKOB W TIEPEIHUBOB, PAIMOHAIBHO PACIIOJIOKEHHBIX B
HYKHBIX MECTax;

2 YcrpolicTBa BpeMEHHBIX OOBOJIHBIX JIMHUI Ha HEOOJBIIOW rayouHe (eciu
3TO BO3MOXKHO) WIH NMEPEKAYKU CTOKOB HACOCAMU;

3 JyOnupoBaHusi BOJOOTBOJSIIENH CETH BOJIOCTOKAMU.

HenoctaTku 3TUX TpaJulMOHHBIX METOJIOB OYeBHUIHBL. [loaBepratorcs
3arpsi3HEHUIO BOJIOEMBI U BOAOCTOKU. HepanmoHalibHbl BpeMEHHbIE OOBOJIHbBIC
JUHUU JJI51 CeTeH U KOJIEKTOPOB OOJIBIINX TUAMETPOB.

2.6 Bausinue 3emuleTpsiceHMii HA HA/IEXKHOCTH 3J1IEMEHTOB
BOJOOTBOJSIIIIMX CUCTEM

Yuiep0d ot paspylieHus BOJAOOTBOJSIIUX CETEH U COOPYKEHUN Ha HUX MpHU
3eMJIETPSICEHUSAX YPE3BBIUYAHO OOJIBIION.

[Io wmHenuto amepukaHckoro ydeHoro UYaka J[.M., yOWiiCTBEHHBIMH
dakropamMu MOTYT OBITh IUIOTHOCTH IMOYBBI B pPailOHE Tropoja, 4TO W OBLIO
nokazaHo s npu 3emuieTpsiceHusax 1988 roma B Cnurake (Apmenus), Ha ['autw,
koraa norudnau 6osiee 230 ThICSY YETOBEK.

Kakx wu3BectHo, u r. llIBIMKEHT pacmoyio)KeH Ha HECBSA3aHHBIX TPYHTax, 4TO
YpeBaTO KaTacTpo(hUUECKUMHU MOCIIEICTBUAMHU IPH 3EMJIIETPSCEHUSIX.

SnoHCKHME CHOEeHUaIuCThl HAa OCHOBE aHalW3a IOCHEACTBUN CHUIIBHBIX
3emileTpsiceHui, nMeBIMX mMecto B Tokuo (¢ snuuentpom Kanto, 1923), natot
BECHbMa TOHYIO MHGOPMAIIMIO O TOBPEXKACHUSX PA3IUYHBIX COOPYKEHUM, B TOM
YHUCJIe ¥ DJIEMEHTOB CHCTEM BOJI0OOTBeAeHUs [66,67]. HanbGonbinue moBpexaeHus
HAOJIIOIaNIUCh B TPYOOIPOBOJAX, MPOJOKEHHBIX B CIA0BIX W HEOJHOPOIHBIX
rpyaTax. [ImotHble TPYHTH O0Jiee OMAronpuATHEI I TpyO, yeM Msrkue. Tem He

MEHEee OJHOPOJHBIM MSTKHI TPYHT CpaBHHUTENbHO Oosiee OJarompusiTeH, 4em

75



TPYHTBI C 4YepEOBAHUEM IUIOTHBIX W MSITKHUX TPYHTOB, KOTOpBIC TMPHUBOLAT K
KOJIEOAaHWIO TPYHTAa B Pa3lIUYHBIX MECTaX M SBISIOTCS NPUIMHON OOJBIINX
NOBpeXACHUN TpyOompoBogoB. Cephe3Hble TOBPEXKACHUS HAOMIOAATUCh B
TpyOOIpOBOAaX, MPOJIOKEHHBIX B CIA0BIX TpyHTaX (TOphsHUKAX, HA OOJOTHCTOM

OCHOBAHHH, B

BBIBOABI IO BTOPOM TVIABE . . . . ..ottt et ettt e e en
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I'TABA 3. OKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUA U
TEOPETHYECKOE OCHOBBI OXPAHBI BOJJHOM CUCTEMBI

3.1. HccaenoBaHue U MOAeJUPOBaHNE PAa0OTHI BOAOOTBOASIIUX ceTel

MaremaTudeckas MOACNb Tpoiecca (PYHKITMOHHUPOBAHUS BOJOOTBOISIICH
CETH M €€ OCHOBHBIC Mmokazateiu. [Iporecc pyHKITMOHMPOBAHUS BOJIOOTBOISIICH
CETH MOXKHO OIMCaTh KaK TIOCIEIOBATEIIBHOCTh YEPEIYIONUXCS HHTEPBAJIOB
pabotocmnocoOHOoCTH 0); W Tpoctos MaTeMaTHdeckol MOJENbI0 Mmpolecca

9KCILTyaTallun BOI[OOTBOI[HI_Heﬁ CHCTCMBI MOXCT ABJIATHCA COOTBCTCTBYIOI]_II/Iﬁ

I—I1 A
531 gz §3 224

0 0, 03 04 05
Ho M |

Pucynok 3.1 Cxema ciaydailHOro npoiecca

OcHOBHasi 0COOEHHOCTh 3TOT0 CIY4YalHOIO MpoIlecca 3aKJIIYaeTCs B TOM,
yTto B obOmieM ciydae pacupeaenceHus Fi(t), Fy(t), F3(t)..., cooTBercTBYyROmMmUX
caydyarHbiM BeanunHaMm 0 0,, 03... ,oTimyaroTest Apyr oT Apyra [24].

JIns OTAENBHBIX 3JIEMEHTOB BOJOOTBOJSIIECH CHUCTEMBI MOXHO JONYCTHUTh,
YTO B OTJACJIBHOCTA OHU MMEIOT OINpEIEICHHbIN BUJ pacrnpenenenus. Hanpumep,
BOJIOOTBOJAIIASL CETh HMEET JSKCIOHCHUUAIBHOE PACIPENCIICHUE BPEMEHU
0e30Tka3zHoOM paboThl. Takoil mpoiecc (YHKIIMOHUPOBAHUS BOJOOTBOISIIEH
CUCTEeMBI ~ yAOOHO  omucaTh  TpaduKOM  TEPEXOJAOB U3  COCTOSHUSA

paborocnocooHoCcTH Hy B cocTosiHue oTka3za H; 4To cCOOTBETCTBYET pUCYHKY 3.2.

H() Hl

<— »
« >

Pucynoxk 3.2 - I'paduk nmepexomon
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B o0miem ciiydae UCXOHBIE COCTOSIHUS OTJEIBHBIX AJIEMEHTOB MOTYT OBIThH
pa3IMYHBIMUA TIepe]] KaXIbIM OYEpPEAHBIM YYaCTKOM HOpPMajbHOW pPaOOTHI.
Opnnako, Mbl OyJ1eM paccMaTpUBaTh, B OCHOBHOM, TaKME OOBEKTHI BOJOOTBOISIIICH
CHUCTEMBI, Yy KOTOPBIX HaYaJbHBIC COCTOSIHHS TIEpell BTOPHIM, TPETbUM H T.I.
ydacTKamMu 0€30TKa3HOW paboThl OJWHAKOBHI (BOAOOTBOJSAINASL CETh), a
CJIEIOBAaTEIbHO, BCE CIydailHble BENMYUHBI 0,, 03... U T.A. UMEIOT OJMHAKOBOE
pacnpeneneHue.

bonee Toro, B psge ciydaeB BooOIIEe BCe Cilay4yailHble BEIUYHMHBI 0
0,...BIAIOTCS. DKBUBaJEHTHBIMU. Hampumep, ydacTku Ce€TH € OJMHAKOBBIMHU
JuaMeTpaMH, YKJIOHAMH, maTepuaiamMud TpyO, TPYHTOBBIMHU YCIOBHSIMU U T.II.
Takue cityyau npeAcTaBisiOT HAUOOJIBIINI IPAKTUUECKUN HHTEpEC.

3a OCHOBY 3aKOHa paclpeiesieHHs] BpeMEeHH 0€30TKa3HOM paboThl U BpEMEHU
BOCCTAHOBJICHHSI BO3bMEM JKCHOHEHIMadbHOE pacnpenenenue F(t) u Fy(t). [lpu
ATOM MOXXHO HCXOAUTh W3 OCHOBHBIX NOKa3aTelied HaJIeKHOCTU AJIEMEHTa ISt

AKCIIOHEHITMAIBHBIX 3aKOHOB pacIpe/ieieHus] BpeMeHH 0€30TKa3HOM paboThI [24]:

F(t)=1-e™
(] =1-8 @®
41 BpeMeHI/I BOCCTAHOBJICHU

Fy(t) = 1-e™ )

[Tpubnmxenusie 3HaueHus P(t)) 1 Q(ty) HEOOXOIUMO MPUBOIUTD JIJISI YCIIOBUS
Aty <<1,
a OCTaJIbHBIX MOKa3aTeseH - IS YCIOBUS
y=A/u<<l,

Kosdppummentsr F(t) u R(t) cooTBEeTCTBYIOT TOMY Ciydar0, KOTJla B MOMEHT
YacTo 0TKa3bl, BO3HUKAIOIIME HA BOJOOTBOAAIIEH cucTtemMe, HE MPUBOAAT K
€e TMOJIHOMY OTKa3y, a JHUIIb OTPULIATEIbHO BIHUSIIOT HAa OKPYXKAIOIIYIO

cpeny.
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BpeMeHH t = () 3JEMEHT HaXOJUTCS B COCTOSHHUHM PabOTOCTOCOOHOCTH,
kodppunmenter K°(t) m R°(t) - xorma B mMomeHT BpeMeHu t = 0 3jIeMEHT
HAXOJUTCS B COCTOSIHMM OTKaza. @opmysbl 1 KO3 PUIIMEHTOB TOTOBHOCTH H

IIPOCTOSI COOTBETCTBYIOT pucyHKam 3.3 u 3.4 [72]
K4 | k()

R{Y

Pucynok 3.3 - I'paduku Pucynoxk 3.4 - I'paduku
K03 (pUIIIeHTa TOTOBHOCTH K03 puLreHTa MpocTos

3aToIICHUE YL, CO3/JaHUE AHTUCAHUTAPHOM OOCTAHOBKM M T.I., IPUBOJAT K
HE3HAUNTEIBbHOM MO BpEMEHM 3aJepKKe (0TKa3) BOAOOTBEICHUS CTOKOB C
3aJJaHHOW TEPPUTOPHUH.

MaTteMaTH4ecKy 3Ta CUTYalMsl MOXKET ObITh C(HOPMYITUPOBAHA CIEAYIOIIUM
00pazoMm.

IIponecc BOCCTaHOBJICHMS, 00pa3oBaHHbII YepEeayOINMHUCS
MOCTICIOBATENIbHO CIyYailHBIMU BEJIMYMHAMH BPEMEHH O€30TKAa3HOCTU pabOThl U

BPEMEHHU BOCCTAHOBJICHUS, XapaKTEPU3YEM KaK:
0, éi, 02, &’2’. .., On };n
B paccmarpuBaemblii 3TOT uHTepBan BpemeHu (0,t) MOXKeT momacTh
HeKkoTopoe ciydaitHoe uncno K natepBanoB 0e30Tka3zHol paboTel. [Ipuuem, eciau
B MOMEHT t BOJOOTBOASINAS CHCTEMa OKAa3blBa€TCsI B  COCTOSHUU

paboTOCIIOCOOHOCTH, TO pacCMaTpUBAThCA OyJET HE BECh IMOCIEIHUN HWHTEpBAI

0., a mumb ero yacth Ok, mpuHamiexkaiias nuarepsaiy (Ot).
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Crnenyer HaiiTu BeposiTHOCTH A (to, t) Toro, yTo 3aMKCUPOBaHHOE BpeMs t

CyMMapHas HapaOoTKa BOJIOOTBOJSILIUX CETEH
S(t) = 0i + 02+, . . +Ok-1+0k

JIOCTUTHET 3aJJaHHOM BEJIUYMHEI t, T.C.

A (to, t) = P{S(O=<to}

Torna st SKCOHEeHIIMANBHBIX pactpenenenuit F(t)=1—e”

Fy(t) = 1- e

At

(10)
®opmyny ais BeraucieHust A(ty, t) MOXKHO 3amucaTh

A

A(t(), t) — e‘mo ‘“(t'to) — i [,U(f —! 0)] i (/UO)
&R 2T -

JUis yrpolieHust BblUMCIEHUN 1o 310l popmyne B [15,57] nmpuBeneHsl

YUCJICHHBIC 3HAYEHUS:
1- A (to, t) (12)

Kak BuaHO, B 0011eM cliydae 3aKOH paclpeesieHus] BpeMeHU 0e30TKa3HOM
paboThl  BOJOOTBOJAIIMX CETEM OTIMYEH OT pACHpPENENCHUs] BpPEMEHU
BOCCTAHOBJICHUS BOJOOTBOJIAIINX CETEH.

Jlnst  Toro, 4roObl YOEOUTHCS, YTO pealdbHble TIOTOKM OTKa30B U
BOCCTAHOBJICHUH OTHOCSITCSI K T€M WJIM HUHBIM BHJIaM MOTOKOB, HEOOXOIUMO
BBISIBUT TEHACHUUM WM3MEHEHUS CTAaTHUCTUYECKOr0 IMapaMeTpa MOTOKa OTKAa30B
(BOCCTaHOBJICHUIA).

Torma craTucTHYECKUI ITapaMeTP NOTOKA OTKA30B:

i N
o 2m (ar)
= i=l
W)= =trr—

(13)

rae mj(At) - KOJIMYECTBO OTKA30B j-ro 00bEeKTa Ha HHTEpBaJic HAOIIOICHUS t;

N - KomuecTBO 00BEKTOB, 32 KOTOPHIMH BEJIOCH HAOIIOICHHE.
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B cootBerctBum ¢ [35], mapaMeTrp MOTOKa OTKa30B €CTh IUIOTHOCTh
BEPOSITHOCTH  BO3HUKHOBEHHUSI  OTKa30B  BOCCTaHABIMBAaEMOIO0  OOBEKTA,
omnpezensemas Juisi pacCMaTpuBa€MOTr0 MOMEHTa BPEMEHH.

JlpyruM Ba)XHBIM TMOHATHEM, XapaKTEpU3YIOIIUM CBONCTBA OE30TKA3HOCTH,
NpUHUMAEM cpeaHee BpeMs HapaOoTku Ha oTka3z. OHO omnpenensieTcss Kak
OTHOIIIEHUE BPEMEHHM pabOThl t BOCCTaHABIMBAEMOTO 3JIEMEHTa (CHUCTEMBI) K
MaTeMaTHYECKOMY OXXHJAAHUIO YHCIa OTKa30B B TEUEHHE JTOrO BPEMEHH H
3aBUCHUT OT 3aKOHA pacIpe/iesieHNs BPEMEHH MEXK]Ty OTKa3aMHu.

CraTHCTUYECKOE ONPEICIICHUE er0 PaBHO:

n
0
= i=1

7 (14)

Ty
rae To* - HapaboTka Ha OTKa3;

I - YUCJIO OTKA30B 3a BpeMms t.

JIsl mpakTUYECKUX pacyeToB HEOOXOIUMO OMPENESICHHE CPEIHEr0 CpoKa
CIyXObI, T.. MaTEMaTHUYECKOTO OXHUIAHUS CpOKa  CIIY>KObI, KOTOpbIH
onpenensercs mo GaKTUIECKOMY CPOKY IKCILTyaTalluy BOJOOTBOMASIIECH CUCTEMBL.

DTOT 1oKa3aTeab HEOOXOJUM TMPH ONPEACICHUHU HAJICKHOCTH Pa3IUYHBIX
3JIEMEHTOB (TTOJICCTEM) BOJIOOTBOISIIEH CHCTEMBI, HACOCOB, SJIEKTPOBUTATEIICH,
PAa3JIMYHBIX COOPYKEHUM HA CETH U AP.

Il peMOHTHUPYEMBIX OOBEKTOB, KAaKOBOM SIBIAETCS BOJOOTBOMASAIIAS
CHCTEMa, OJHHMM M3 Ba)XHCHIIIMX CBOMNCTB, COCTABISAIONIMX HAACKHOCThb, MOXKET
OBITh  PEMOHTOIPUTOJAHOCTh, 3aKJIIOYAIOIIAACSd B  IPUCHOCOOJEHHOCTH K
MPEIYyNPEkKICHUIO U OOHAPYKCHHUIO TMPUYMH BO3HUKHOBEHHS €€ OTKa30B,
MOBPEXKJICHUA U YCTPAaHCHUE WX MOCIECACTBUA MyTEM MPOBEICHUS PEMOHTOB U
TEXHUYCCKOTO 00CITyKUBAHHS.

[Tostomy BBenem nokazarenu K , u K. u:

T, - cpegHee BpemMs BOCCTAHOBJICHUS BOJOOTBOJSIIEA CHUCTEMBI, T.€.
CpElIHEE BPEMS BBIHYXKICHHOTO, HE PETIAMEHTHPYEMOI'O MIPOCTOS, BBI3BAHHOTO

OTBICKAHHUCM U YCTPAHCHUCM OAHOI'O OTKAa3a,
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K. - KOMIUIEKCHBI TIOKa3aTellb, XapaKTEPU3YIOUNIUH OJHOBPEMEHHO
0€30TKa3HOCTh U PEMOHTOIPUTOTHOCTb CUCTEMBI.
Torpa, ucxoass W3 BpeMeHHM O€30TKa3HOW pabOThl U HAa PEMOHT, MOXKHO

3aI1ucarTth.

Tl-l = .l_zmlfﬁf (15)

> )
cym pem obc ( 1 6)

rie teym - CyMMapHOe BpeMsl 0€30TKa3HOH paOboThl BOJOOTBOAILEH CHCTEMBI;
tpem, tosc - BPEMSI, 3aTpaue€HHOE HAa PEMOHT U TEXHHUYECKOE O0CIYyKUBAHUE ,
COOTBETCTBEHHO.

Takum  oOpazoMm, oOHNpeNeNsIONIMMU  TOKAa3aTeNIsIMU  AKCIUTyaTaluu
BOJIOOTBOJISIIIINX CHUCTEM MOTYT CIYXUTh 1) - HapaOOTKa Ha OTKa3, 1, - cpelnHee
BpeMsi BOCCTaHOBJIEHHUS HU K, - KOMIUIEKCHBIM I1OKAa3aTelb, YYWUTHIBAIOIIUI
BOCCTaHABJIMBAEMOCTb CUCTEMBI.

3.2 BeposiTHOCTBH 0€30TKa3HOM PadOTHI BOAOOTBOASIIIEH CETH U
3aKOHBI ee pacrpeaeeHus!

OCHOBHBIM KpUTEpHEM HAACKHOCTH BOJOOTBOJSIIMX CETEH JOJKHA OBITH
BEPOSITHOCTh BBIMOJHEHUS HMMHU 3aJaHHON ¢yHkuuu. Hawmbosiee mNOJIHO 3TOT
MOKa3aTelb XapaKTepHU3yeT IUIOTHOCTh PACHpPENESICHUs] BpeMEHU Oe30TKa3HOM
paboThl WM DKBUBAJCHTHBIMU €W  (PYHKUMSIMU HMHTErPAJIbHOTO  3aKOHA
pactpenenenus F(t) u napamerpa noroka oTka3zoB. Ho rimaBHOM xapakTepUCTUKOM
0e3oTkazHocTU siBIsieTcs:  BeposiTHOCTh  P(t)=I-F(t), mnockonbky dusnueckoe
cojiepKaHue ero 0ojee BCero OTBEYaeT MpakTUUeCKuM TpeOoBaHusIM. Mcronb3ys
CTaTUCTUYECKHUE JTaHHbIE 00 O0TKa3aX, HEOOXOAUMO YCTAHOBUTh OCHOBHbBIE 3aKOHBI
pacripefiefieHuss BpEeMEHHM 0€30TKa3HOW padOThl COCTABIISIIOIIMX SJIEMEHTOB
CUCTEMBbI (HACOCHBIC CTAHIIUU, KOJOJIIBI, TIOKEPHI, TPYOOIPOBOJBI, OYHUCTHHIC

COOPY>KECHHUS).
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Onmuoit w3  TrHaBHBIX  3ajlad  NPUKJIAIHOW  TEOPUHM  HAJEKHOCTHU
BOJOOTBOMSIIIINX ~ CETEM  SIBISETCS  OMNpENEeNIEHUE  CBOCBPEMEHHOCTH |
MOCJIEI0BATEIbHOCTH MEPONPUSATUN MO YCTAHOBJICHUIO KPUTUUECKUX «TOUECK)
CUCTEM, C TMOCIEIYIONIMMH WX YCTpaHEHUSIMU U MoJiepHu3anuend. Ha Ham B3z,
HEO0OXOIUM TUIaH MO pa3pabOTKE CTPATErHu MEPCIEKTUBHON PEKOHCTPYKIIMHU BCEH
CHUCTEMBI BOJOOTBEACHUS C YUETOM MPOCKTUPOBAHUS M CTPOUTEIBCTBA JTOKIECBOU
(IuBHEBOM) BOJIOOTBOASAIIEH cucTeMbl. J[Jis aToro Heobxoaumo cieayromiee. Bo-
MEPBbIX, OIIEHKA TEXHUYECKOTO0 COCTOSIHHUS BCEU CHUCTEMBbI BOJIOOTBEICHUS
(cocraBieHue nePEKTHBIX AKTOB) W OINpPENEJICHUE CTEINEHU H3HOUIEHHOCTU H
HAJIEKHOCTU KaXXJOTO COCTABJISIONIETO CHUCTEMBI, TO €CTh UX peHoBauuu. Bo -
BTOPBIX, BBISIBJICHUE TE€X YYacCTKOB (DJIEMEHTOB) CHCTEMbl, Ha KOTOpHIC B
3HAUYUTEJIbHOM CTENEHU BIIMSIOT HEYUYTEHHbIE MPUTOKH CTOKOB, TaKHX Kak
JIOKJIeBbIE, MMABOJAKOBbIE, HHOWIBTPAIIMOHHBIC, IpeHaXKHbIe U apyrue. Mcxons u3
ATUX JIAHHBIX, CTPOUTH IJIAHBI N0 PEHOBAIMU U PEKOHCTPYKIUH BCEH CHUCTEMBI
BOJOOTBEACHUSI  ropoja, C  ydeToM  TpeOOBaHMM MO  HAJIEKHOCTH
(YHKIIMOHUPOBAHUS B TEUEHUE HEKOTOPOrO MPOTHO3UPYEMOro, (PMKCUPOBAHHOIO
BpeMeHu. B pabote [3] mpemmaraercss 3aMeHa peaJbHOrO IOTOKAa OTKAa30B
(DUKTUBHBIM CTAallMOHAPHBIM C 3KBUBAJECHTHOM TIOCTOSIHHON HMHTEHCUBHOCTHIO
MOTOKa OTKAa30B, BHIOMpaeMOM W3 HEKOTOPBIX JOMOJHUTEIIBHBIX COOOpaX)EHHU,
KOTOPBIC CBOMSTCS K YCJIOBHIO PaBEHCTBA (PYHKIIMU HAJACKHOCTH OOOMX MOTOKOB
npu t=Ty,. OTcroaa BeiTekaer cooTHomenue [15,45]:

P =f(p.T)\S=/f2(p.T), (38)

rae F - BekTop 00beMHOM CHITHI;

W, £ - Ko3pUIHEHTHI TMHAMUYICCKON U 00BEMHOM BSI3KOCTH;

Cp - yzaenbHas TEMJI0EMKOCTb MPU MOCTOSHHOM JIaBJICHUU;

¢ - KOJIUYECTBO TEIUIOTHI, MOABOAMMOE K €IMHUIIE O0bEMA B €JUHUILY
BPEMEHH OT HEMEXAaHUYECKUX NIPUYUH;

¢ - K03 (pUIHEHT TETTONPOBOTHOCTH;

S - sHTpoOmUsS.

Cucrema ypasHenuii (35) - (36) BMecTe ¢ COOTBETCTBYIOIIUMU
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HayaJbHBIMU U TPAHUYHBIMH YCIOBHUSIMU MO3BOJISIET PEIIATh 3a]]a4U B paMKax
IIPUHATON MOJIEIN.

OnHako aHAJUTUYECKHE PEHICHUS HTUX YPAaBHEHUM MOXKHO TMOJTYYUTh

TOJIBKO TIPU CYIECTBEHHBIX YNpOIeHUsX. [lepBriii ciocod ynpomeHusi COCTOUT B
YMEHBIIICHUU 4YHUCJIa HE3aBUCUMBIX NEpPEeMEHHbIX. B ciydae ycCTaHOBUBIIMXCS
JBIDKCHUM W3 YUCJa HE3aBUCUMBIX NIEPEMEHHBIX HUCKIIOUaeTcs Bpems t. MHuorue
aQHAJTUTUYECKUE JBIKCHHS IIOJYYEHBl B 3ajJa4aX O MOTCHIHAJIbHOM TEUYEHUU
UJCAIbHON HEC)KUMAEMOW  KMJAKOCTH. O(PEKTUBHBIMU  MPUOIMKEHHBIMU
crnoco0amu pelieHus 3a7a4 ruAPOJMHAMUKH OKA3aIMCh JIMHEAPU3allisl YpaBHEHUN
(35) - (36) u COOTBETCTBYIOIIMX TPAHUYHBIX YCIOBUH (METOA MajbIX
BO3MYULICHUI) W UCHOJb30BAaHUE ACHUMITOTUYECKUX METOJ0B. BTopoil myTh
YOPOUIEHUS! HCXOJAHOW CHCTEMBI COCTOMT B PACCMOTPEHUHU CllydaeB, Koria
HECYIIECTBEHHBI Kakue - JIM00 (pU3NUYEeCKUe CBOMCTBA CPEJbl, HAIIPUMED, BA3ZKOCTD
U TeronpoBoaHoCTh (A, = u = C, = 0), cxxkumaeMocTh (p= const) u npouee. B
ATUX CIIy4asiX COOTBETCTBYIOIINE WiIeHbI ypaBHEeHHH (35) - (36) UCKITIOUAIOTCS WIIH
ynpoujatorcs. CyHIECTBEHHO YIPOCTUTh PEUICHUE YpPAaBHEHUW, OMUCHIBAIOLIUX
TEUCHUE BSI3KOW TEIUIONPOBOAHOM kuAKOCTH, yaainock JI.  Ilpanarmio,
BBIJIBUHYBIIIEMY TUIIOTE3Yy O MMOIPAHUYHOM CJIOE.
B oOmeM ciydae, mpu pelIeHUH CIOXKHBIX 3alad TpeOyeTcss Hepa3pbIBHOE
COUETAHUE OKCIECPUMEHTAIBHBIX M TEOPETHYECKUX METONIOB. TeopeThudeckue
METOJIbl, OCHOBAaHHBbIE HAa TOYHBIX YPAaBHEHUSX, OIKCHIBAIOIIMX TEUYEHUS,
MO3BOJIAIOT, HUCIOJIb3Ysl JAHHBIE AKCIEPUMEHTA, OOBEAUHUTH BCE (HU3UUYECKUE
SBJICHUS], MPUCYTCTBYIOLIME B JABUXKYIICHCSA >KUAKOCTH, M HAUTH ISl JTaHHOU
KOHKPETHOM 3aJ1a4u apaMeTphbl TEUCHUS C YUETOM BCEX ITUX SIBJICHUU.

B pabore [76] mpemmaraercsi METOJ  BBIYMCICHHMS  JIOKAJIbHOU
COTPSICAEMOCTH, TO3BOJIAIONIMN H30exaTh 3TOM TpynHoctd. OH TpeaHa3HAuYeH
JUIS. KOJIMYECTBEHHOW OLIEHKH CEMCMHYECKOM OITACHOCTHM MAallbIX TEPPUTOPUN C
Y4E€TOM I'PYHTOBOTHAPOT€OJIOTMUYECKUX YCIOBUH.

B ocHoBe mpemsiaraeMoro MeToAa JeXaT MPEACTABICHUS O CTPOCHUU

3€MHOM KOpBI, IPUPOJIE BO3HUKHOBEHHS 3EMIICTPSICEHUA M CEUCMUYECKOM

84



pexxume. CornacHO 3TUM NPEACTABICHUAM, 3€MHAasi KOpa €CTh COBOKYITHOCTH
0JIOKOB, pa3[ieJIeHHBIX OCJIa0JICHHBIMU 30HAMHU, UMEIOIMIMMHU B 3aBUCHUMOCTH OT
pa3MepoB OJIOKOB Pa3IUYHYI0 NPOTSHKEHHOCTh M TIyOuHy 3anoxkeHus. [lpu
OTHOCHUTEJIbHOM TEPEeMEIICHUN COCEIHUX OJIOKOB B KOHTAKTHBIX OCIA0JICHHBIX
30HaX BO3HUKAIOT 3€MJIETpsICEHUs pa3HoM BenuuyuHbl. Oyarm OOJBIINX
3eMJIETPSACEHU TPUYPOUECHBI MPEUMYIIECTBEHHO K 30HAM COYJICHEHUS KPYIHBIX
CTPYKTYPHBIX KOMILUIEKCOB - TJIYOMHHBIM pasjioMaM OOJbIION HPOTSHKEHHOCTHU
WJIA UX CUCTEMAM.

30HBI, B KOTOPBIX YK€ BO3HHUKAJIMA WJIHA COIVIACHO MOJIYYEHHBIM OLIEHKaM
MOTYT BO3HHMKATh 3emuieTpsiceHusi ¢ K>13, Ha3piBaeM CEHCMOT€HHBIMU HIBAMU.
KaxnomMy celicMOreHHOMY IIIBY COOTBETCTBYET HEKOTOpash CBS3aHHAs C HUM
COBOKYIIHOCTb 3eMileTpsiceHUuN F., B Iapamerpax KOTOpPOM OTpaXeH XOJI
TEKTOHUYECKOTO IPOLECCa, BbI3BIBAIOIIETO OTHOCUTEIBHBIC TMEPEMEIICHUS
KOHTaKTUPYIOLIUX OJOKOB.

Kaxnoe 3eMJIETPSCEHNE, MPUHAJIeKAIIEE COBOKYITHOCTH F;,
XapakTepU3yeTCsi BPEMEHEM TMOSBICHUS W IMOJOXEHHEM €ro oyara B
YETBIPEXMEPHOM MPOCTPAHCTBE KOOPAHMHAT X, Yy, Z, t, KOTOPOE€ MBI Ha3bIBAEM
CEHCMOTrEeHHBIM TPOCTPAHCTBOM. B CBSI3U € TEM, YTO MOBEPXHOCTHBIN 3(PdeKT
CIMHIYHOTO 3eMJICTPSCCHIS 3aBHUCHT OT Bemmanubl sHepruu E, Boiremsommeiics
U3 ero odara, crpaTuduiupyeM CcoBOKymHocTh Fj, mo sTomMy mapamerpy,
0003Havas K1yl U3 BHOBb 00pa30BaHHBIX COBOKYITHOCTEN CUMBOJIOM Fix.

ITockonbKY MBI HE B COCTOSIHUM OCYIIECTBUTH MPEACKA3aHUE MECTa HU
BPEMEHHM BO3HUKHOBEHHUSI OYEPEIHOr0 3EMJIETPSICEHUs, TO YHMCIO OYaroB njgj,
COCpPEZIOTOYCHHBIX B HEKOTOPOM OJJIEMEHTe Vj CEHCMOTEHHOTO MPOCTPAHCTBA,
ABJISIETCS 11 HAcC ciydailHoW BelnunHOM. COBOKYNMHOCTb CIIyYalHBIX BEJIMYHUH
nigj, MOKHO paccMaTpHUBaTh Kak ciaydaiiHyto GyHkiuio nig(l) aprymenra 1 (X, y, z,
1), XxapakTepu3yollyo pa3MelEHUe 04aroB 3eMJIETPSICEHUI SHEpruu B Ipeaenax
CEHCMOT€HHOI'0 IBa M TMOSIBJICHHE HX BO BpeMeHH. KoMmosummsi cCiydamHbIX
bynkuuit nig(l) xapakrepu3yeT cCeHCMUYECKUN PEXKUM CEMCMOTEHHOTO IIIBa.

OLEeHKU JOKaJbHOM COTPSICAEMOCTH, B TMOJIYUYEHHH KOTOPBIX 3aKIIOUYAETCs
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eiab MpeajaraeMoro Meroga, OyIyT NpeicTaBUTENbHBIMU (HECMEIEHHBIMU U
COCTOSITEJIbHBIMM), €CJTH ciiydaitHbie GyHKIuH [DK(1) oMHOPOAHBI B MPOCTPAHCTBE
mBa M CTauuMoHapHbl BO BpemeHu. llocienHee 3aBUCUT OT TEKTOHUYECKOTO
Mpoliecca, BBI3BIBAIOMIETO OTHOCHUTENbHBIE TEPEMEIICHHUS] KOHTAaKTHPYIOLIUX
0s10k0B. Eciu HampapiieHHE€ OTHOCUTENBHBIX MEPEMEUIEHUN KOHTAKTUPYIOMIMX
OJIOKOB B HOBeiIIee BpeMs Ha BCEM MPOTSIKEHUM OCIAOJICHHON 30HBI WIIM Ha
OTIEIbHBIX €€ YYacTKax COXpaHSAT OJUH U TOT XK€ 3HAK M CKOPOCTh 3THUX
MepeMeIleHnii B CpeAHEeM Il HUX OJIMHAKOBAa, TO TEKTOHWYECKHI Mpoliecc,
BBI3BIBAIOLIUI MTepeEMENICHHS OJIOKOB HA 3TUX Y4aCTKaX, OJHOPOJICH.

Ha oTaenbHBIX 3Tanax ThICSYENIETHEW JJIMTENbHOCTA 3HAKHU JBUKCHHUS U
AMIUIUTYJbl ~OTHOCUTENIBHBIX TEPEMEIIEHUH B CpEeJHEM IIOCTOSIHHBI, a
CJIeJIOBATENBHO, MOCTOSIHHBI BO BPEMEHM (CTALMOHAPHBI) U (PU3HYECKUE YCIOBHUS
BO3HMKHOBEHUSI OYaroB 3emuleTpsiceHuil. Takum oOpa3oMm, CTallMOHAPHOCTH H
OJIHOPOJHOCTh TEKTOHWYECKOI'O IpOoLecca MOTYT OBITh OLEHEHBI C MOMOIIBIO
reOJIOTHYECKUX KPUTEPHUEB, 0a3UPYIOUIUXCS HA M3MEPECHUM aMIUTUTYJ U 3HAKOB
HOBEMIINX JBVKCHUM.

OueHkH CTalMOHApPHOCTH M OJHOPOAHOCTH TEKTOHHYECKOTO Ipolecca,
MOJIYYEHHBIC C MOMOILBI T'€OJOTMUYECKUX KPUTEPHUEB, NOIMOJHSIIOTCS OLICHKAMMU
CTAITMOHAPHOCTH U OJHOPOTHOCTHU CIy4alHBIX QyHKIUN nik(l), BRIYUCISIEMBIX TIO
CEHCMOCTAaTUCTHYECKUM JTAHHBIM.

Bbluucienus criefyer HauMHATh C IPOBEPKU COIrJIacus pacipeiesieHUs
BeposiTHOCTEH ciydaitHpix GyHkmmidi nig(l) 3akony Ilyaccona: ecnm 3Ta rumoresa
IIPUHUMAETCSI, BCE IIOCIECAYIOIIME BBIUUCICHUS, CBS3aHHBIE C OIpEJEICHUEM
COTPSICAEMOCTH, CyIIEeCTBEHHO ynpomarrea. Ounenky K mnpemitaraercs
OPOBOJNUTH C TOMONIBIO TEPBOTO MpeaensHoro pacnpeaeneHuss 3. ['ymbGens
[73,77,96], a OILIEHKY COTpSICAEMOCTH TPEJCTaBIATH B BHUAE (DYHKIIUH
pacnpeneneHusi P(r<rg), SBISIOmEHCs TOKa3aTeNbHON MNpPU MyacCCOHOBCKOM
pacripeaeneHuu ciaydaiasix GpyHkui [1;x(1).

JIisi TOpoBEpKM THUIOTE3bl O IIYaCCOHOBCKOM BHJE pPAacCHpEAclICHHS

COBOKYITHOCTH o4daros 3€MH€TpHC6HHﬁ B CEMCMOr€HHOM IIpOCTPAHCTBE
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IpeuIaraeTcsl IpUMEHATh BUJOM3MEHEHHBIN KpuTepuii Knanema [86,96,74].

IIpuHsaTHEe HyJIEBOM THUIOTE3bl M OTKa3 OT HEE B IIOJb3y NEPBOU
albTEPHATUBBI ISl HAC PAaBHO3HA4HBI. VX TpuUHSITHE aBTOMAaTUYECKU BEIET K
MIPUHATHIO €I1I€ JBYX THUIIOTE3: a) BEPOSATHOCTh MOMaJaHusl TOTO WJIM WHOTO YHCIa
O4aroB 3eMJIETPSICCHHM HHepreTudyeckoro kiacca K B snemeHT oObema V]
CEHCMOTEHHOTO TPOCTPAHCTBA HE 3aBUCUT OT TIOJIOXKEHUS V] B ITOM
MIPOCTPAHCTBE; 0) BEPOSTHOCTH IMOMAJAHHS TOTO WJIM JPYroro 4ucia 0Yaros
3emMyIeTpsiceHU B 00beM V1 HE 3aBUCUT OT TOr0, CKOJIbKO MX IOMajao B JIFOOOM
npyroit od0wem V,, He mnepexpwiBarommiics ¢ V. Takum o6pa3zom, B o0oux
CIy4dasiX Mbl JIeJlaéM BbIBOJ O PABHOBEPOSATHOCTH U  HE3aBHUCUMOCTH
BO3HUKHOBEHHUsI ouara 3emuieTpsiceHuss osHepruu K B J11000M  djeMeHTe
celCMOreHHOTro TmpocTpancTBa. O4eBHAHO, 4YTO Kputepuid (56) MoxkeT ObITh
WCIIOIB30BaH JIJIsl IPOBEPKHU TEX K€ TUIOTE3 OTHOCUTENIBHO JIF00OM U3 KOOpJIUHAT
(yacTHBIX pacnpenenaeHui) ciydaiHbix GyHKIui nig (1).

CoBMmecTuUM uccheayeMbIil OOBEKT (TEPPUTOPUS TOPOAA WU CTPOUTEITHHOMN
IJTIOIIAJKK) C IIEHTPOM CEMEHCTBa M30CEUCT 3emuieTpsiceHus BeauunHon K. B
3TOM Clydae odar 3emyeTpsceHus BeauunHou K, BO3HMKIINK B Ipenenax
mwiomanu Sy Ha TiyouHe H, BBI30BET Ha 3TOM OOBEKTE MPU COXPAHEHUU MPOUYUX
PaBHBIX YCJIOBHUM COTPSACEHUS] MHTEHCHUBHOCTHIO | OamioB. B cBs3u ¢ 3TuM
CHMBOIIOM S, 0003HaYMM ILIOIAb, B Hpeaeaax KOTOPON BO3HMKHOBEHHE Ouara
3emiieTpsiceHuss BennuuHOM K moponutr Ha TeppuUTOpUU OOBEKTa COTPSICEHMS
nHTeHCUBHOCThIO [. CuMmBOIOM AS;x 0003HAYUM IUIOIIAh TOTO y4acTKa 1 - TO
CEHCMOIreHHOTO 11Ba, KOTOPBIN MONaAaeT B Mpeebl miomanu ' y.

OueBUIAHO, YTO B COOTBETCTBUM C MPUHATOW KOHUENIIMEW HMEHHO 3TOT
Y4aCTOK OTBETCTBEHEH 3a BO3HUKHOBEHUE HAa TEPPUTOPUM PAUOHUPYEMOTO
o0bekTa I - OamibHBIX coTpsiceHuil. TakuM 00pa3oM, YacToTa MNOBTOPEHHS
COTPSICEHUI MHTEHCUBHOCTHIO | ompenensercs, BO-MEPBBIX, COBOKYIMHOCTHIO Nik]
CEHCMOTE€HHBIX IIBOB, J3HEPIHS OYaroB KOTOPBIX paBHAa WM IPEBBIIIACT
HEKOTOpOE 3HAYCHHE, JOCTATOYHOE Il BO30YKIeHUs | OaTbHBIX COTPSCEHUM, U

BO-BTOPBIX, pa3MepaMH IUIomanend ASk TEX YYaCTKOB CEHCMOTEHHBIX IIIBOB,
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KOTOPBIE MOIAIaI0T BHYTPh OKPYKHOCTH, OTPaHUYUBAIOIIEHN TUI0IAb S k.

N3BecTHO, 4YTO  CcHJa  COTPSICEHWMS  3aBUCUT  OT  TIPYHTOBO-
TUIPOTE0JIOTMYECKUX yClIOBUU. Berunciennyio no ¢opmyne (58) Benuunny B]
CIEQyEeT pacCMaTPpUBATH KAaK IMOBTOPSIEMOCTh COTPSACEHHN MHTEHCUBHOCTH | Ha
CpeIHUX TpyHTaxX TeppuTopun o0bekta. [lpuparenus OauIbHOCTH  AJIA
Pa3HOBUIHOCTENW TPYHTOBOTHAPOTCOJIOTHUYECKUX YCIOBHH, MPEICTABICHHBIX Ha
TEpPUTOPUH O0BEKTA, OJIydaeM METOJIaMH, peKOMeHIyeMbIiMu « MHCTpyKITHEH 1o
IIPOBEJEHUIO CEHCMHUYECKOTO MUKPOPAOHUPOBAaHUS» [75].

Kaxnpli w3 52TUX METOAOB TMO3BOJISIET OLEHUBATh  IPUPAIICHUS
MHTEHCUBHOCTHU B OaJljlaX OTHOCUTEIBHO CPEHUX I'PYHTOBBIX ycinoBuid. [ToaTomy
TaM, TJIe UHTCHCUBHOCTb COTPSICEHUI BO3pACTACT WUJIM MOHIKACTCS, HAIlpUMEp Ha
1 6amn, Bl dopmynst (58) Oymer coorBercTBoBaTh corpsceHusM [+1 wmm I-1
Oan.

CyiiecTByonme B HACTOSAIIEE BpPEMs IUPEKTUBHBIE JOKYMEHTHI [58,75]
TpeOYIOT BBbIAAYM PE3YJIbTATOB CEHCMHYECKOTO MHUKPOpPAHOHUPOBAHHS B
JNETEPMUHUPOBAHHOM BHJie. KaxaoMy ydacTKy palOHHPYEMOW TEeppUTOpPUU
HEOOXOJMMO TMPUIHCATh OMNpPEAEICHHOE 3HAYECHHWE HHTEHCHUBHOCTH B Oanmjmax -
«UCXOIHBIN  Oamny. WHxeHep, MNPOEKTUPYIOMIUMA 3aCTPOMKY y4yacTkKa, B
3aBUCUMOCTH OT HApOJHOXO3AMCTBEHHOI'O 3HAYEHUS BO3BOAUMBIX COOPY>KEHHIA
MMEET MPaBO MOBBICUTH WJIM MOHU3UTH €ro, yCTAHOBUB CBOM 'pacueTHbIN" Oas.
OpHaKo MOSBJIEHUE COTPSICEHUN TOTO WJIM MHOTO Oajuia eCTh COOBITHE CITyYaiHOE.
N noromy ycraHaBiMBaTh [ yY4AaCTKOB PallOHUPYEMOM  TEPPUTOPUHU
(bUKCHUpOBaHHBIC 3HAYECHHUS HCXOJHOro Oamta OeccmbiciieHHO. CelicMudeckas
OMAacHOCTh TOTO WJIA MHOTO yYacTKa, €ro JIOKaJbHAs COTPSICAEMOCTH JIOJKHBI
OMPENENAThCS COYETAHUEM JIBYX MapaMeTPOB: HMHTEHCUBHOCTH COTPSICEHUS H
BEPOSITHOCTU €ro BO3HUKHOBEHHs. Ha OCHOBaHMM 3THX mapaMeTpoB HHKEHEpP-
MPOCKTUPOBIINK JOHKEH BBHIOMPATh BEIUYMHY MCXOAHOTO Oama. MimenHo o, a
HE  ceilicMoJIor,  PYKOBOJACTBYSICb  HApOJHOXO3SMCTBEHHBIM  3HAUYECHHEM
COOpY)KEHHMS U  TpeArnojaraéMblM  CpPOKOM  €ro  CiyxkObl, cIocoOeH

KBAIM(DHUIIMPOBAHHO  OLIGHUTh PEHTA0ETBbHOCTH 3aTpaT Ha  IPOBEICHHE
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AHTUCEUCMUYECKUX MEPOTPUSITUNA, COOTBETCTBYIOIINX TOMY WJIM UHOMY Oayuly, U
MIPUHATh OTBETCTBEHHOE pemieHue. [logobHas dhopma mpencTaBieHUss UCXOTHBIX
JTAHHBIX HE HOBA JIJIsi MPOEKTHBIX opranu3anuii. OHa MHUPOKO UCTOIL3YETCS MPHU
pacyeTax IUIOTHH ¥ MOCTOB Ha KaTacTpO(PUYECKHE TMAaBOAKU U BBICOTHBIX
COOpPY>XKCHUH Ha BETPOBBIC HATPY3KH.

B nactosimiee Bpemst [77] st BBIOOpa TOTO WM UHOTO 3HAYEHHUSI UCXOJIHOTO
Oajuyla MPUHATO  HKCIOJB30BaTh  Iepuoj mnoBropsemoctn 1; = 1/B;
XapaKTEePU3YIONIUN  CPEHIO  JUIMTEIBHOCTh HMHTEpBaja MEXIYy JBYMS
MOCJIEI0BATEIbHBIMU COTPACEHUSIMU HUHTEHCUBHOCTBHIO [. Omnaxo T; sBusercs
OIICHKOM TOJBKO OJTHOTO M3 IMapaMeTPOB paclpeesieHus IJTMH UHTEPBAJIOB T - €ro
CPEIHETr0 U MOTOMY HE MOXET CIYKHUTh JOCTATOYHO MPEACTaBUTEIbHOU Mepoi
JUISL OTIEIBHBIX JJIEMEHTOB COBOKYHMHOCTH. llocienHue crocoOHbI MPUHUMATH
BCEBO3MOXKHBIE 3HAUEHMS, OTIIMUarommecs: ot T; TeM Oosee, yemM OOJbIe BTOPO
MapaMeTp pacHupeneseHus T - €ro JUCIEPCUs o’ [TorTOMY BEJIMUUHY HMCXOJAHOTO
Oaiia cielyeT BEIOMpaTh HE 1O
3HaueHuto Tj, a ¢ momoibio GYHKIMU pacnpeiesieHusl IJTUH UHTepBajioB P(T < T

0), KOTOpasi COAEPKUT OOIBIITHM 00bEM TOIE3HON HH(POpMAITHH.

3.3. MaremaTu4eckoe MOJeJIMPOBaHME MPH AHAJIU3E HAIEKHOCTH CUCTEMBI
BO/I0OTBE/ICHUS

Cucrtema BOJOOTBEACHUS KaK OJJUH U3 BaXKHBIX KOMIIOHEHTOB CUCTEMBI
KU3HEOoOecTIeueHHsI TPU Ype3BbIYafHbIX ciiydasx (UC) kak TEXHOTEHHOTO, TaK U
MIPUPOJHOTO XapaAKTEPA, COMPOBOXKIACTCS TIKEIBIMHU MMOCIECIACTBUSIMUA JUIS
HACEJICHUS, IPOMBIIUICHHOTO IEPCOHANAa U OKPYKAIOLIEH CPEABL.

B mHacrosimiee BpeMs Ui aHAIM3a HAJIEKHOCTH IIHPOKO HCMOJB3YIOT
METOJIbl TEOPUU BEPOATHOCTEM W MaTeMaTHMYeCKOM CTaTUCTUKU [87-92].
AJTOPUTMBI UX UCIIOJIB30BAHUS JUIsl OLIEHKM pUCKA aBapuil HA MPOMBIIUICHHBIX
o0BeKTax oOpMIICHBI B BUE METOUK, PYKOBOISIINUX JOKYMEHTOB U CTaHJIAPTOB,

YTBEPKACHHBIX HAJ30PHBIMU I'OCYIAPCTBEHHBIMU OpPraHaAMU.
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CroxacTryeckue METOJbl aHajJu3a PUCKA MPUBJIIEKATEIbHBI, IPEXKIE BCETO,
MPOCTOTOM MaTeMaTH4YeCKOW ¢opManu3anuii 3alaud U dKOHOMHUEH TpeOyeMbIX
BBIYMCIUTENBHBIX pecypcoB [87,88]. IlpumeHeHue OSTHUX METOAOB  JUIA
MpeacKa3aHus M aHaIu3a €JUHUYHBIX COOBITHM M aBapHil Ha CIOXHBIX 0OBEKTaxX
HE J]a€T TOYHBIX OLICHOK.

Jlns mpeononeHuss yKAa3aHHOIO HENOCTAaTKa IPEAJIaraeTcsi TEXHOJIOTHS
KOMIUIEKCHOTO BBICOKOTOYHOTO MAaTE€MaTHYECKOr0 MOJEIUPOBAHUS aBapUIHBIX
CUTyalMid, Oa3upyroIascsi Ha COBPEMEHHBIX YHCICHHBIX METOAAaX MEXAHHKHU
CIUIOIIHBIX CpeJl, KauyeCTBEHHOW Teopuu Au(pdEepeHIINaIbHBIX ypaBHEHUU U
MaTeMaTUYEeCKOM onTumMu3amnuu [87-92].

B 0CHOBY BBIYMCIUTEIBHON TEXHOJIOTUH BBICOKOTOYHOIO MATEMATHYECKOTO
MOJIEIIMPOBAHUS TIPU aHAJIM3E PUCKA CETH BOJOOTBEJICHMS IOJOKEHBI IPUHIIUIIBI
COBMECTHOIO  IOCTPOEHUS W  YHCIEHHOTO  aHalIM3a  BBICOKOTOYHBIX
MaTeMaTU4YECKUX MOJIEIEH, ONUCHIBAIOIIMX CUTYallUH OT 3apOKJICHUS aBapuil 10
Jokam3anuu ux nocieactsuid [89,90]. Bricokas TOYHOCTH MOAETUPOBAHUS
JOCTUTAETCS 32 CYET MUHUMM3ALMU MTPUHUMAEMBIX B MATEMATHYECKUX MOJEIISIX
YOPOUIEHUM W NPUMEHEHUS COBPEMEHHBIX CETOYHBIX METOJ0B HEJIMHEWHOrO

aHaJin3a ¥ MaTeMaTUYeCKOM OIITUMH3allUH.

Cucrema ypaBHCHI/If/i TuapOoArHaMHKUKH, OIIMChIBAOIIAsA COCTOAHHC

JIBUKCHUS BA3KON COKUMAEMOM KUJIKOCTH, BKIIFOUAET Y PaBHECHUE

HCPA3PBIBHOCTU . ) —
_:8 + div(,ov) =0
Ct
(35)
VYpaBuenue HaBbe - CTokca:
dv ==
p— = pF —gradp + (;’ + ,u)graa’ di\'(\“)ﬁ— LAV
dt (36)
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3.4. MaTemMaTH4YeCKHE MOJEJH TEXHOJOIMH OYHUCTKH CTOYHBIX BOJI

B TexHochepe peanusyeTcs MHOXKECTBO pPa3IUYHBIX TEXHOJOTHUECKUX
MPOIIECCOB, KOTOPHIE, HECMOTPSI Ha OOJBIINE KaYeCTBEHHBIE U KOJUYECTBEHHBIE
pa3uuus, UMEIOT O0IIUE CBOMCTBA, @ UMEHHO: SIBJISIOTCS CTPYKTYPHO CIIOKHBIMH,
COCTOSIIIIUMU M3 OTJEIbHBIX B3aMMOCBS3aHHBIX YacTei, mepepadaThiBaAIOT
SHEPIUI0 U BEMIECTBO W HMMEIOT CBSI3M C COCEIHUMH IPOU3BOACTBAMU. Takue
TEXHOJIOTUYECKUE KOMIUICKCHl OMPENENSIOTCS KaK XHUMHUKO-TEXHOJIOTHYECKUe
CUCTEMBbI BOJIOOTBEJICHUSI, T.€. TPEACTABISIOT COBOKYITHOCTh (PU3UKO-XUMUUYECKUX
MPOIIECCOB U CPEICTB I UX MPOBEACHUA C ILEIbI0 TMOJYyYCHHUS MPOJYyKTa
3aJIaHHOTO KauecTBa U B TPEOYEMOM KOJIUYECTBE.

Takum oOpa3oM, cHUCTeMa OYHUCTKA COCTOMT U3 (PYHKIHOHAIBHO-
B3aMMOCBSI3AHHBIX ~ JJIEMEHTOB,  KaXJbIH W3  KOTOPHIX  OCYIIECTBIISIET
npeoOpa3oBaHue, BBIPAXKAEMOE 3aBUCUMOCTHIO

Y =F(x,U), 72)

rae X u Y - BEKTOpPBI TapaMeTPOB COCTOSTHUS BXOJIHBIX M BBIXOTHBIX
MTOTOKOB;
U - BEeKTOp KOHCTPYKTUBHBIX U TEXHOJOTMUYECKUX NTEPEMEHHBIX.

Bux 3aBucumoctu  ompeaensieTcs  (PU3UKO-XMMHYECKOW  MPUPOIIOU
MPOIIECCOB, MPOTEKAIONIINX B IAHHOM anmnapare.

Ilenp mpouecca OMOJOTMYECKOW OYUCTKU COCTOMT B TOM, YTOOBI MpHU
M3BECTHBIX  XAapaKTEPUCTUKAX CTOKOB:  pacxojl, COCTaB, KOHIEHTpaLUs
3arps3HEHUNA - M 3aJaHHBIX OrPaHUYEHUSX HAa KAyeCTBO OYHUIIEHHON BOJIbI
ONpENIeNUTh 3HAYEHUSI YKA3aHHBIX TEXHOJIOTHMUYECKUX MMapaMeTpoOB, MPU KOTOPHIX
cymMMa 00BEMOB a’pOTEHKAa M BTOPUYHOTO OTCTOMHUKA Oy/IeT MUHUMAJIbHOU
[16,86].

Meroapl MaTeMaTUYECKOTO  MOJEIHUPOBAHUS  MO3BOJSIOT  MOJYYUTh
ypaBHEHHSI (MAaTeMaTUYECKYI0 MOJENb) JUIsl ONHUCAHUS SKCIEPUMEHTATbHOM
JTMHAMUKHA POCTAa MHUKPOOPTAaHU3MOB W TOTpPeOJeHHUs cyOcTpata W paccuuTaTh

ONTUMAJIBHBIE PEKUMBI MPOIEccCa OMOTOTUUECKON OUUCTKH.
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B nporeccax ¢ akTUBHBIM MJIOM CyOCTPaTOM, KOTOPBIN CIY>KUT MUIIEH AJis
MUKpPOOPTaHU3MOB, SIBJISIETCS CTOYHAsg BoAa. Tak Kak CTOYHBIE BOJBI COJEpXKAT
MHO>KECTBO Pa3JIMYHBIX OPraHUYECKHUX BEIIECTB, TO U aKTUBHBIN WII, pacTyIIUid Ha
TaKOM CyOCTpare, MMEeT CIIOXHBbII MHOTOBHUJIOBOM coctaB. Takum oOpazom,
cnenugurka npouecca OMOJOTMYECKOW OYMCTKH COCTOMT B TOM, YTO MBI UMEEM
JIeJI0 C TE€TEPOTr€HHOM MOMYJISIIIUEN MUKPOOPTaHU3MOB, TOTPEOIISIFOIITNX
MHOTOKOMITOHEHTHBIN cyOCTpar.

B OonbmMHCTBE CilyyaeB OKa3bIBAeTCS MPAKTHYECKH HEBO3MOXHBIM
ONPEJENUTh KOHUEHTPAIMI0 OPTraHMYECKUX BEUIECTB, COACPKAIIUXCS B CTOYHBIX
BOJaxX, B OTIEIbHOCTH, TAaKXK€ KaK M KOHIIEHTPALMIO OTACJbHBIX BHJIOB
MUKpPOOpPraHM3MOB B aKTHBHOM wie. lloaromy mpu paccMOTpeHHH IPOLIECCOB
OMOJIOTMYECKON OUYMCTKHU B NIEPBYIO 0YEPE/Ib MHTEPECYIOTCS U3MEHEHUSIMU 0011en
KOHLEHTpPALNH 3arpA3HEHUN B 0011Iel KOHLIEHTPAIUH HIa.

[Ipocteie Moxenu. Psjpom wuccnepoBaTeneil ObLIO MOKa3aHO, YTO JUIS
ONMMCAHMS JIMHAMHUKU W3MEHEHMS CyMMAapHOM KOHUEHTpAaluu OWOMacchl Wia U
CYMMAapHOM KOHUEHTpAIlMU 3arpsS3HEHUN BIIOJIHE MPUTOJHBI MOJIEIU pPOCTa
YUCTBIX KYJbTYp, HNPUYEM HaWIydlle€ COOTBETCTBUE C IKCIIEPUMEHTOM JIAET

Mojiesib MoHo [97], koTopast UMeeT BUT

ﬂ _— /LII"XL
d K, +L
d_L e /'lm X'L
dt Y(K,+L) i

(73)
rjae X - KOHIEHTpaus MUKPOOPTraHU3MOB;
L - xoHueHnTpauus cyocrpara;
Y = - DKOHOMHUYECKUI K03 PUIIMEHT cyOcTpaTa;
Ju, - MAKCUMaJIbHAs yJIeNIbHasi CKOPOCTh POCTA;

KL - KOHCTaHTa IIOJIHOI'O HACBIIIICHMA.

B nmanpmeiimmem ObUTH TPEAJIOKEHBI pa3IUYHbie MOIUGUKAIMN MOJICITH

Momno. Tak, moaens ['epOepra [98]
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i _ k. pe

d K, +L
aL _  p, XL
YK, +1L)

(74)

KoncranTel Mogienu Tuna MoHO 3aBUCAT OT BHEIIHUX (DAKTOPOB, MIPEXKIE
BCET0, OT TEMIIEPATYPBHI.

Cnoxuble Mozaenu. Mopaenn tuna MOHO HE YYUTBIBAIOT TOTO, YTO
OJTHOBPEMEHHO C TpoLeccaMyd OHOJIOTMYECKOTO OKHUCIEHHS B CHUCTEME C
AKTUBHBIM WMJIOM IPOTEKAIOT MPOLIECCHl COPOLMM, MPUYEM B HEKOTOPBIX CIydasiX
CKOPOCTb M3BATHUS 3arpsA3HEHUN 3a CYET COpOLUMU MOXET HaMHOI'O MPEBBIILIATH
CKOpPOCTh OHMOOKHUCIEHHUS, MEXaHU3Mbl COpPOLMM U KOJUIOUAHBIE YaCTHIIbI
HEIMOCPEJCTBEHHO  aJICOPOMPYIOTCS €  TMOBEPXHOCTHIO  WMJIOBBIX  XJIOIIBEB.

N3006pa3um nporiecc Tpanchopmaluu cyocTpaTa B BUJE clieyroliei cxemsl [97]:

OKHCJICHHUC

L, =% Xp =i K
CHHTE3
rae L - koHLeHTpaus 3arpsi3sHEHU B paCTBOPE;
X - KOHIIEHTpaIisl aKTUBHOW MAacCCHI WJIa;

X, - cyMMapHasi KOHLIEHTpaIus COpOUPOBAHHBIX BEILIECTB.

DTy CXeMy MOKHO ONUCaTh CUCTEMOU AU(PepeHIInaIbHbIX YpaBHEHUN

Lk, (xe-x.)

dX,
dt

:Kl.(X;"X(')-/‘m/%/ = U, X

dt
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M3MeHeHne KOHLIEHTPALUK 3arpsAI3HEHUI B paCTBOPE M KOHLEHTPALMU aKTUBHOMN

MAaCChI UJia B 3aBUCHMOCTH OT BPEMEHU MTOKa3aHO Ha pUcyHke 3.1.

X,L 70
*
60 ]
50 "
40 =
30
]
20 - 15
10 e u-@"‘"
0 Lesbetlelel? LN EE BN RE NN
. Sl 8 W Mo o LB
O © 0O O © O © O © « « v~ «— « « t4ac
. KOHLIeHTpauusa aKTUBHOW mMaccel una
——&——  KaHLEeHTpauus 3arpsasHeHuit B pacTBope
Pucynox 3.1 - U/3mMeHeHME KOHIIEHTpPAIlMM 3arpsA3HEHUNd B PacTBOpe U

KOHICHTPAIUuN aKTUBHOM MacChl UJIa B 3aBUCUMOCTH OT BpCMCHU

OcobOeHHOCTH TIpoIIecca, CBSI3aHHBIE C AKTUBHBIM WJIOM, MOYKHO y4€CTh
CJIeAYIOIHUM 00pa3oM:
L - » Oakrepusi ------------ P npocreifine
[TomydyenHass MareMaTtudeckass MOJEIb MHUKPOOHOJIOTHYECKOTO IMpoIecca
MoKa3ajia, 4TO0 KHHETUKY POCTa MHUKPOOPTaHMU3MOB B CHUCTEME OHMOIOTHYECKOM

OYHMCTKH MOKHO OIIMCAaTh KaK CJIIOKHBIMH, TaK U ITPOCTBIMH MOJCIIAMU MoHo.

BBIBOABI IO TPETEH LTIIABE . . . .. ..ttt ettt e e et e e e
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I'TABA 4. UH’KEHEPHBIE PEHIEHUS 110 OXPAHE BOAHbBIX
PECYPCOB B PAMMOHAX C ITIPOCAJIOYHBIMU T'PYHTAMUA

4.1. BopoorBoasiue ceTH HACEJEHHbIX MECT H MPOMbIIIVICHHBIX
npeanpuATHi

CxeMoOil BOJOOTBOZSIIEH CETH HA3BIBAIOT MPOEKTHOE pEUICHUE MPUHATON
CUCTEMBI BOJOOTBEACHHUS, N300paKEHHOM Ha IEHIUIAaHE KaHAJIM3YEMOIo 00bEKTa C
YY4E€TOM MECTHBIX TOMOrpaUUEeCKUX M TUAPOreOJOTMYECKUX YCIOBUH U Tep-
CHEKTUB JajbpHeluero pa3sutus. Hauepranue cxembl BOJOOTBEICHMS Ha TI'EH-
IUIAHE B OCHOBHOM 3aBHMCHUT OT penbed)a MECTHOCTH, TaK KaK Hanbojee TEXHOJIO-
TMYHO TPAHCIOPTUPOBAHUE CTOYHBIX BOJI OCYHIECTBIATH IO TPyOOmpoBOJgaM B
CaMOTEYHOM pEeXKUME, IpPH KOTOPBIX B3HEpPro3aTparbl MHUHUMAaIbHBL [ J1aBHBIE
BOJOOTBOJSAIINE KOJUIEKTOPBI HANPABIISIFOTCS 3a IPEIEIbl TOpoJa HIXKE 10 Tede-
HUIO NIPOTOYHOI'O BOJOEMA Ha PACCTOSHUE, MPENYCMOTPEHHOE NpaBUIAMM CaHM-
TapHOU 30HBI pa3pbiBa. B 3aBUCUMOCTH OT OCHOBHBIX (PAKTOPOB CXEMBI BOJIOOT-

BOIAIIINX ceTen MOTYT IIoApPa3aACIATLCSA Ha HCCKOJILKO BUI0B.

IlepnenaukyjasipHas cxema (AeuneHrpanu3zoBannasi) (puc. 4.1, a) - Koi-
JEKTOpbl 0acceHOB BOJOOTBEACHUS MPOKIAABIBAIOTCS MEPHEHIUKYISIPHO Ha-
MPABJICHUIO MOTOKA BOJABI BOJOEMA, MEPIEHAUKYIAPHO ropu3oHTamsaM. [lo Takoii
CXEME BBINOJHAIOT BOJIOCTOYHYIO CETh MPHU IOJHOM Pa3/elIbHOM CHCTEME BOJO-
orBeAeHusA. [Ipu 3TOM MOXkAEBbIE BOJBI JICIIEHTPAIN30BAHHO COpACHIBAIOTCS B

BOJ0EM 0€3 OUUCTKU WU C OYUCTKOIA.
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Puc. 4.1. CxeMBl BOTOOTBOJSIINX CETEH:

a - IEPIICHIUKYIISIpHAS; O - IEPECCUCHHAs; 8 TapaJlIelibHas; 2 - 30HHAs;

0 - paguanbHas; / KOJJIEKTOPhl 0acCEHOB BOJIOOTBE/ICHUSI; 2 TJIaBHbIE KOJIJIEKTOPHI;
3 rpanuiia o0CIy>KMBaeMOro oObeKTa; 4 rpaHulla 0acCeHOB BOJAOOTBEICHHUS; 5
IITOPHBIN TPYyOOIIPOBO/; 6- BHINYCK; 7 U § TJIaBHbIE KOJJIEKTOPBI COOTBETCTBEHHO

BEPXHEUN M HUKHEW 30H

Ilepeceuennasi cxema (ueHTpajam3oBanHasi) (pac. 4. 1, 0) KOJIEKTOPHI
O0acceiiHOB BOJOOTBEJICHUS IEPECEKAIOTCS TJABHBIM KOJUIEKTOPOM, HallpaBlisie-
MBIM NApaJUIEIBbHO peKe. JTa CXeMa NPUMEHSETCS Ui OTBEICHUS CTOYHBIX BOJ,
TpeOyromux 00s3arenbHON ouncTKH. OHU UCIIONB3YIOTCS TIPH MOJTHOU pa3fieiib-

HOU cucTeMe BOJOOTBCACHUA IJIA T'OPOACKHNX CTOYHBIX BO/I.

IMapaaneabHasi cxema (BeepHasi eHTpaJu3oBaHHas) (puc. 4.1. B) - KoJ-
JIEKTOPHI 0ACCEMHOB BOJIOOTBEJACHUS HAMPABISIIOTCS MapauiebHO WM TOJ He-
OOJIBIIIMM YTJIOM K HaIlpaBJICHHUIO TOTOKA BOJBI B BOJOEME M IIEPECEKaIOTCs C
IJIABHBIM KOJIJIEKTOPOM, TPAHCHOPTHUPYIOIIMM CTOYHBIE BOABI K OYMCTHBIM CO-

OpPYKECHUSIM.
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DTy cxemMy IpUMEHSIOT IPU PE3KOM MaJIeHUH pelibeda MECTHOCTH K BOJOEMY.
OHa MO3BOJSET HCKIIOUUTh B KOJUIEKTOpax OaccelHOB BOAOOTBENEHUS IIO-
BBIIICHHBIE CKOPOCTU JIBM)KEHHS BOJIbI, BBI3BIBAIOIINE a0pa3sWBHBIA HM3HOC TPY-

OOIMPOBOJIOB.

3onHas cxema (meHTpagu3oBaHHas) (puc. 4.1. r) - oOcimyxuBaemas Tep-
puTOpusl pa3OMBaeTCS Ha JBE 30HBI: C BEPXHEH CTOYHBIC BOJBI OTBOIATCS K OYH-
CTHBIM COOPY>KCHHSIM CaMOTEKOM, a C HIDKHEW OHU TEPEKAYMBAIOTCS HACOCHOU
CTaHIIMEW. JTa CXeMa HauMEHee DPHEProeMKa M MOATOMY IpU pa3paboTKe CXeMbI

BOJIOOTBEJIEHUS TOpOJa HE0OX0AUMa IPOpabOTKa TAKUX BApUAHTOB.

Pagnanbuas (aeueHTpanu3zoBaHHasi) cxema (puc. 4.1, d) - orBeneHue
CTOYHBIX BOJI peaJIN3yeTCs Ha HECKOJIBKO OYMCTHBIX CTaHIMH. PagnanpHyro cxemy
BOJOOTBEJICHUSI TIPUMEHSIOT MPHU CIIOXKHOM pelibehe MECTHOCTH M B OOJBIIHX

ropojiax.

Pa3paboTky cxembl BOJOOTBOMSIINX CETEW HAUMHAIOT C M3YYEHHUs] TONOTpa-
(uueckux M TUJIPOTEOJOTHUUECKUX MaTepuajoB OoObeKTa OOCIyKUBAHUS, OIpe-
neJeHns: 0acCeHOB BOJIOOTBE/ICHUS, MECTa PACIIOJI0KEHUSI OUYUCTHBIX COOpYKe-
HHUI W HACOCHBIX CTaHIMU. OCHOBHOM NPUHIMUI 3aKJIIOYACTCS B MAaKCUMaJIbHOM
HCTIOJIb30BAHUHN MaJCHUs peibeda MECTHOCTH, M HaIpaBJICHHE KOJUIEKTOPOB IO
X0y JBWKCHHUSI BOABI JIOJKHO COBIIAJaTh C YKJIOHOM ITOBEpPXHOCTH 3emuH. Ilo-
3TOMY KOJIJIEKTOPHI 0ACCEMHOB BOJIOOTBEACHUSI OOBIYHO MPOXOIAT IO TaJIbBETam,
a IJIaBHBIE KOJJICKTOPHI - MO OeperaMm pek. Tak Kak OYMCTHBIE COOPYKEHHS pac-
MOJIaraloTCs BHU3Y IO TEYEHHUIO PEKH OTHOCHUTEIHHO OOCIY)KUBAEMOTO OOBEKTa,
TO W HaIpaBJICHUE TJIABHOT'O KOJUIEKTOpa COBIIQJACT C HAIpaBJICHUEM TCUCHMS
BO/JIbI B peke. Haubosee onpeieIeHHO BO3MOKHOCTh CAaMOTEYHOT'O MJIM HAIIOPHOT'O
OTBEJICHUS CTOYHBIX BOJI YCTaHABIMBACTCA IIPM IOCTPOCHUU MPOIOJIHHOTO
npoduiIs TIaBHOTO KOJUIEKTOpa. OpPHUEHTHPOBOYHOE MECTO PACIOJOXKCHHUS Ha-
COCHOM CTaHIIMHU MEpPEeKayYKy HaMe4yaeTcCsl B MMOHMKEHHBIX MECTax WJIM B KOHEUHOU

YaCTH KOJUICKTOPOB H OKOHYATCIIbBHO OIIPCACIIACTCA II0CIIC HpOpa6OTKI/I Ba-

97



pPHAHTOB. 3aKIIOUHMTEIBHBIA OSTall - TPACCHPOBKA YIMYHBIX TPYOOMPOBOJIOB,
00eCTIeUnBAOIINX OTBEJACHUE BOJBI OT KaKJIOTO KBapTaja 3acTpoiiku. OCHOBHOU
NPUHIUI TPACCHPOBKU TUKTYETCSI HEOOXOIMMOCTHIO OOECTeueHUs] MUHUMAb-
HOT0 00BEMa 3eMIISTHBIX pabOT, YTO JOCTHTACTCs YKIAAKOW TpyO Ha HauMEHbIIEH
BO3MOXXHOH TIyOMHE C MaKCHUMAaJIbHBIM HCIOJIB30BAaHHEM peibeda MECTHOCTH.
TpaccupoBka yanUHBIX TPYyOOTPOBOIOB BO3MOXHA TIO TPEM CIIEAYIOIIIM CXEMaM.
O0bemuromasi  TpaccupoBka (puc. 4.2, a) - yiIuuHble TPyOOIPOBOABI
MPOKJIAJABIBAIOT CO BCEX CTOPOH KBapraja. OTy TPacCHPOBKY MPUMEHSIOT TpHU
c1aboBBIpaXKEHHOM YKJIOHE MecTHOCTH (I < 0,005) mist 60JbIIMX KBAPTAIOB U MPU

OTCYTCTBUM BHYTPHU HUX 3aCTPOMKHU.

o 3) ) a ;
) \ ) \\\"" \\\" \\‘b \\\. ,\“& 6)

1 ¥
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Puc. 4.2. TpaccupoBKka yJIM4HOM CETHU:
a o0peMIIoIas; 6 1o MOHWKEHHON CTOPOHE

KBapTaja; 6 - Yepe3KBapTaJIbHAs;

1 xBapraibl; 2 10Ma

TpaccupoBka Mo MOHUKEHHOH cTOPOHE KBapTaJa (puc. 4.2, 0) - yITu4YHbIE
TpyOOIPOBOABI TMPOKJIAJBIBAIOT JIMIIL C IHOHMXEHHBIX CTOPOH KBapraja. IOTy
TPACCUPOBKY MPUMEHSIOT MPU BBIpaKeHHOM penibede MectHoctu (7 > 0,007) u

HEOOJIBIINX KBapTaIaXx.

Yepe3kBapTajibHas TpaccupoBka (puc. 4.2, B) - TpyOOmpoBOJBI MPOKIIA-
IBIBAIOT BHYTPU KBapTalla, 4TO MPHU JETAJIbHOWU IIAHUPOBKE >KUJIBIX KBApTaJIOB
COKpamaeT OOIIyI0 MPOTSKEHHOCTh ceTU. CyIlleCTBEHHbIE MPEUMYIECTBA ATOU
TPaCCUPOBKHU 3aKITIOYAIOTCS B TOM, YTO TPYOOIPOBOJBI MEPECEKAOT MPOE3abl Ha

OTACJIIBHBIX KOPOTKHUX YYAaCTKaX, HC 3aIrpOMOXKAdsA IMOA3CMHYIO 4YdCTb, HACBIIIICH-
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HYIO IpYTUMU UHKEHEPHBIMU KOMMYHUKalusamMu. [lepecedenus: TpyObonpoBoI0B ¢
TFOPOJICKUMU HH>KEHEPHBIMH COOPYKEHHSIMU (3KEJI€3HBIMU JIOpOTaMH, aBTO-
TpaccamMu) U €CTeCTBEHHBIMH NPEMSTCTBUSAMHU (peKaMH, OBparamu) NpeiCTaBIsIOT
co0O0# CJIOKHBIE YY4aCTKH, HA KOTOPBIX TPYAHO OOECHEYUTh HAJEKHOCTh paOOThI
CUCTEMBI BOJOOTBeNeHUA. [loaTOMy Takux mnepecedeHui cienyer u3oeratb u
CBOJAMTh HUX K MHUHUMyMY. PaccMOTpeHHBIE BbIIIE MpaBWIa TPACCUPOBKH U
pa3pabOTKH CXE€M BOJIOOTBOJAIIMX ceTell 3((EeKTUBHBI MPU OTKPHITOM criocole
MIPOU3BOJICTBA padOT IO MPOKJIATKE TPYOOTIPOBOIOB 10 TIIYOUHBI 6-8 M. [Ipu aTOM
TpeOyeTcsi OOJIBIIIOE YHCIO HACOCHBIX CTAaHIUW TNEPEeKauYKh CTOYHBIX BOJI.
Hamnpumep, nst MockBbl noTpe0oBaioch ycTpocTBO 120 HACOCHBIX CTAHIIUN, YTO
3HAYUTEIBHO CHMIKAET HAJEKHOCTh pPa0dOTHl COOPYKEHHU M TAKXKE YCIOKHSET
YCIIOBUS JKCIUTyaTallMd H3-32 3HAYUTENIBHOW NPOTSKEHHOCTH HAMOPHBIX BO-

JOBOJOB, NpeBpimatromux 600 km.

[IluToBOM METON CTPOUTEIHCTBA KOJJIEKTOPOB TIYOOKOTO 3aJI0KECHHS
yHIpouiaeT pa3padoTKy cxeM ceteil. OH MO3BOJISET POKIAAbIBATh KOJIIEKTOPHI Ye-
pe3 HeHTpbl 1skecTr HanOOIBIIEro MPUTOKA CTOYHBIX BOJ HE3aBUCHUMO OT PEJlb-
edba mectHocTH. [JyOMHA 3alloXKEHHUS KOJJIEKTOPOB IIPU 3aKPHITOM CIoco0e
CTPOUTENbCTBA HE OrpanuumBaercs. llpu 3TOM cokpaliaeTcss 4MCIO HACOCHBIX
CTaHUUN nepekayku KoAbl. Oco0eHHO 3()(PEKTUBHO MPUMEHEHHUE IIMTOBOTO Me-
TOAa CTPOMUTENICTBA TMPU  PEKOHCTPYKIIMU  BOJOOTBOASIIMX  CETEH B
CYIIECTBYIOUIUX TOpOJiaX C OOJBIIMM YHUCIOM TMOJ3EMHBIX KOMMYHUKAIUN.
[[luToBOM MeTON MMIMPOKO MpPUMEHSETCA B psjae ropojoB Poccun. B Mockse
IIUTOBBIM METOAOM TMposiokeH OOpydeBCKMIl KaHal TIIYOOKOTO 3all0KEHUS
nuametpom 4,1-4,5 M, gnuHO#N 6,2 KM ¢ mpomyckHOM criocooHocThio 2000 ThIC.
M/eyr (puc. 4.3). B Mecre mepecedeHms BOJOpa3jelia IIyOHHA 3aI0KCHHS

nocturia 46 m.

Jlnsi 00OCHOBaHUSI ONTUMAJIBHOM CXEMBbl BOJOOTBEICHHUS OOBIYHO paccMmart-
PUBAIOT HECKOJIBKO PABHOILICHHBIX B TEXHOJOTMYECKOM M CAHUTAPHOM OTHOIICHUU

BApUAHTOB. BpIOOp oNTUMadbHOM CXEeMbl OCHOBaH Ha  pe3ysbTaTax
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HKOHOMHMYECKOTO CPaBHUBAHMS BapUAHTOB Ha CTaJMM Pa3pabOTKH TEXHUYECKOIO
npoekTa. ['mapaBaumyeckuid pacuer BOAOOTBOMASIIMX CETEH MPOM3BOAUTCS Ha
CTaJMM TEeXHUYECKOro mnpoekta. OCHOBOHM st pacuera sBisieTCs BblOpaHHas
cxema BopooTBereHus. Ha cxemax (UKCHUpYIOTCS Hayana ¥ KOHIbI PACUETHBIX
y4acTKOB. JIJIMHBI pacyeTHBIX YYACTKOB NPUHUMAIOTCS PABHBIMU JUIMHE
KBapTajaoB. Pacuer HaUMHAIOT C IUKTYIOIIEH TOYKHU. JJMKTyromas To4ka - Haubo-
Jiee yAaJeHHass U HU3KOPACIOJ0KEHHAs HaYalbHas TOYKA BOJOOTBOJAIIECH CETH.
HaumHas oT AMKTYOIIEH TOYKM B HAIPABJICHUH JBUKEHUS BOJABI HYMEPYIOT pac-
YEeTHbIE YYaCTKU M ONPEIENSIOT MX JJIUHBL. 3aTeM ONPENeNsioT pacyeTHHIC
pacxoipl, M0 KOTOPHIM YCTaHABIMBAIOT AUAMETPHI U YKIOHBI TpyOompoBoaoB. [1o
UTOraM pacyera CTPOST MPOJAOJIbHBIE NPOPWIN YIUYHBIX TPyOONPOBOJAOB H
KoJulekTopoB. IIpu pa3paboTrke paboyux UepTekel COCTaBISIIOT —ILIAHBI
BOAOOTBOAsAIIEH ceTH B Maciutade 1:500 miam 6nmskoM k s3Tomy. Bee coopyskenus
BOJOOTBOJSAIIEH ceTH (KOJOIUBI, KamMepbl) MPUBS3BIBAIOT K YIVIAM 3JaHUN U

perepaM 3acedKamu.

[Ipumep Takoro miaHa mokaszaH Ha puc. 4.4. PacnonoxeHnue TpyOONpoBOJIOB
pacrnojiaratoT o OCH WM OKOJIO OJHOM, WM HO 00€ CTOPOHBI MPOE3I0B B 3aBU-
CUMOCTH OT IIMPHUHBI MPOE3KEH YacTH, YUCIIA MPUCOETUHEHUN BHYTPUKBApTAIIb-
HBIX CETeM M HACHIIICHHOCTU MOA3EMHON YacTH IPYTMMH KOMMYHUKAIUSIMH.
Pacnonoxkenue TpyOONpoBOJIOB B Ipejenax Mpoe3f0B YBA3BIBACTCS C JIPYTUMU
MOA3EMHBIMH COOPYKEHUSIMU M KOMMYHUKAIUSMU IO OINpPEEIECHHBIM HOpMAaTH-
BaM U IpaBujiaM, pa3padaThIBAEMbIM U KOHTPOJIUPYEMBIM CHEIUATIBLHON CIIyKOOH

OT/ieJ1a IOA3EMHBIX COOPYKECHUM.

CxeMbl BOJOOTBOAAIINX ceTedl NPOMBINUIEHHbIX mnpeanpusaTuil. Oco-
OEHHOCTh CXE€M BOJIOOTBEJEHUS MPOMBIIUICHHBIX MPEANPUATUN 3aKIHOYAETCSd B
TOM, YTO TaM BBINOJHSAETCS HECKOIBKO TEXHOJIOTMYECKUX BOJOOTBOJIAIINX CETEH,
MMEIOIIUX CBOU PETYIHMPYIOIINE PE3epPBYapbl, HACOCHBIE YCTAHOBKU M OYUCTHHIE
coopyxkeHus. CocTaBlIeHHUE CXEM CETe M PACHOJIOKEHUE APYTHUX COOPY>KEHHIt

IMPOU3BOAUTCA C YYCTOM PA3MCIICHUA IIPOU3BOJACTBCHHBIX IEXOB W BBIIITYCKOB M3
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HHUX BOJBI. Pacrosioxxenrne noa3eMHbIX U Ha3€MHBIX COOPY>KEHHUH BBITIOJIHEHO KaK
€MHOE MOA3EMHOE KOMIUIEKCHOE XO3SIMICTBO C YYETOM OOIErO MIaHUPOBOYHOIO
pelleHrsT  MPOU3BOJACTBEHHOM  IUIOIIAAM W B3aMMHOM  KOMIIAKTHOM M

HCFKOHOCTYHHOﬁ IMPOKJIAAKH CETEH.
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Puc. 4.4. IInan BOgQoOTBOASAIIEH CETH MPOE3AA:
[ TpOEKTUpYEeMbIH CaMOTEUHbIN TPYOOPOBOA; 2 BOJOCTOK; 3 BOJOIPOBO/;
4 razonpoBox; KK - KOHTPOJIBHBIN KOJIOJEI

HacocHble yCTaHOBKU JUIsl IEPEKAUYKU IIPOU3BOICTBEHHBIX CTOYHBIX BOJ,
BBLICIISIOIINUX BPEAHBIE T'a3bl U M1APhI, PACIIOIAraoTCs B OTAEIbHBIX 3[JaHUSX C
o0ecrieyeHueM NMOCTOSHHON UX BEHTWISILMU. JJ11 MHEPTHBIX MPOU3BOICTBEHHBIX
1 OBITOBBIX CTOYHBIX BOJI JIOIYCKAETCSI COBMEILIEHHAsI HACOCHAs CTAHLIUS, a
MPUEMHBINA pe3epByap BBIIOIHIIOT C YHCIOM OTIEIEHUIN, COOTBETCTBYIOIINX
YKCIIy HECMEIIMBAEMBIX IOTOKOB. BBITOBbIE CTOUHBIE BO/IBI IPOMBIILIEHHOT O
NPEANPUATHSA 110 OTAEIBHBIM CETSIM CAMOTEKOM HJIN C TIOMOIIBI0 HACOCOB OTBOJSAT

B FTOPOJICKYIO BOAOOTBOJISAIILYIO CETh.

4.2  Pacuer u npoeKTHpPOBaHUE BOAOOTBOASANIUX CeTeH

Pacuer BOIOOTBOASIINX CETEN COCTOUT B ONPEACIICHUHN JUAMETPOB U YKIOHOB
TpyOOIpOBOAOB, OOECHEUMBAOIIMX NPU HauOosiee OJIArONPHUSTHBIX THAPAB-
JUYECKUX YCIIOBUSX MPOIMYCK PAaCcX0J0B CTOYHBIX BOJ B OO0 MOMEHT BPEMEHHU.
[TockonbKy caMOTE€YHOE ABUKEHHE CTOYHBIX BOJl B YHEPIE€TUYECKOM OTHOIIECHUH

ABJIACTCA HaHBBIFOHHeﬁmHM, TO OCHOBHAasd 3aJdada IIpH IIPOCKTHUPOBAHHUU
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3aKIJII0OYAETCSl B TOCTPOSHUH TPOAOIHHOTO TPOGMIS KOJJIEKTOPOB, OMPEICIISIO-
IETO 00BEMBI 3eMJISTHBIX PA0OT U MOJIOKEHUS BOJAOOTBOISIINX TPYOOIIPOBOJIOB B
MO/I3EMHOM YaCTH OTHOCHTEIILHO JIPYTUX WHKEHEPHBIX KOMMYHHKAIUHA. OCHOBOM
ONpEJCIICHUS]  TUAMETPOB  TPYOOIIPOBOJIOB  SIBJIICTCS  PACUYCTHBIA  pacxojl,
3aBUCSIINN OT YJEIbHOW HOPMBI BOJOOTBEICHHUS OBITOBBIX BOJ OT TOpoJa, -
CpeIHECYTOUHBIM (3a TO0J) pacxol BOJBI, JI/CYT, OTBOAUMOH OT OIHOTO

YCJIOBCKA.

YaeabHass HOpMAa BOJOOTBEJACHHMSl 3aBUCUT OT YPOBHA CaHHUTAPHO-
TEXHUYECKOro O0OpYAOBaHUS 3[aHUN U B OMNPEJEICHHOW CTENEHU OT KJIMMAaTH-

YECKHUX YCIOBUM.

B Ta0u1. 4.1 noka3aHo BIUSHUE CTEIEHU 0JIar0yCTPOMCTBA 3/1aHUI Ha Be-

JIMYWHY YACJIBbHOTO BOOOOTBCACHUS.

Tabnuia 4.1 Y aenbHOEe BOAOOTBEIEHUE OBITOBBIX CTOUHBIX BOJ OT FOpojia

Crenensp 6yaroycTpoiicTsa VY nenbHOE BOOOOTBEICHHUE,

KUJIBIX 3 aHUI 1/(4en-cyT)

DKwiible 37aHUsI ¢ BHYTPEHHUM BOJO

CHAOKEHHUEM U BOJOOTBEICHUEM :
0e3 BaHH 125-160
C BaHHAMH ¥ MECTHBIMHU BOJIOHA

rpeBaTeisIMU 160-230

C OCHTPAJIN30BaHHBIM I'OPAYHUM

BOJOCHAOKEHUEM 230-350

B oTnenbHBIX MUKpOpaioOHaX B 3IaHUSX C MTOBBIIIEHHBIM KOM(OPTOM
yaenbHbIe HOpMbI MOTyT focTurath 500-1000 5i/(wen-cyT). Poccuiickuii onbiT
MOKAa3bIBAET, YTO OOBIYHO YACIBHOE BOJAOOTBEICHNE PABHO YACIHHOMY
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BOAONOTpeOIeHu0. JIeficTBHE PHIHOYHBIX OTHOIIEHHH B KOMMYHAJIbHOM
X034HCTBE OyIET BIMATH HA YIEIbHOE BOJOOTBECHHE, I03TOMY €0 CIEIyeT

IMMOCTOSIHHO U3YyYaThb U YTOUHATD.

yIIeJ'IBHOC BOOOOTBCACHUC OBITOBBIX BOJ ITPOMBIIIIJICHHBIX HpeI[HpI/ISITI/Iﬁ

NpUBEACHO B Ta0d. 4.2.

Tabnuua 4.2 YaenbHoe BOAOOTBEACHUE OBITOBBIX BOJ OT IMPOMBIILIEHHBIX

HPEANPUITUN

Hexu VY nenwnoe BogootBe-| Koadduiment yacopoit
JieHue, JI/(4en-cyT) | HepaBHOMEPHOCTH, K

["opsiume (¢ TensoBblaEHE

Huem 6oiee 80 kJ[x/(u- 45 2,5
XoJ01HBIE 25 3

Pacxonbl BOJBI OT Jymield M HOXHBIX BaHH OINPEAEISIIOTCSA M0 YaCOBBIM pac-
X0JlaM BOJbI, PaBHBIM: Ha OJHY AYIIEBYIO ceTKy - 500 11/4; Ha OJIHY HOXHYIO
BaHHY co cMmecutesieM - 250 /4. IIpoaomKuTenbHOCTh BOJHOM IPOIEAyphl paBHA
JUIs Aylia 8 MUH, JJ1 BaHHBI - 16 MuH. [IpogomKuTeIbHOCTD MOJIb30BAHUS TYIIIEM
U BaHHON 45 MUH C pPaBHOMEPHBIM BOJOMOTPEOJECHHWEM U BOJOOTBEIACHUEM.
VY enbHOE€ BOJOOTBEICHUE MPOU3BOJACTBEHHBIX CTOYHBIX BOJI - 3TO KOJIUYECTBO
BOZBI, M, OTBOLMMOE Ha €IMHUILY BBITYCKAaEMOW MpoAyKIMU. BemuunHa yaens-
HOT'O BOJIOOTBEJICHUS 3aBHUCHUT OT BHJA MPOU3BOACTBA U CTEIICHU COBEPIICHCTBA
BOJIHOM TeXHOJIOTUH. CaMble COBEPIIEHHBIE - HEMPEPHIBHBIE MPOU3BOICTBCHHBIC

IIPOLCCChI C HOBTOpHO-O60pOTHI:IM HCIIOJIBb30BaHHUCM BOABI - UMCIOT CaMbIC HHU3-

4.3. CxeMbl BOAOOTBOAAIINX ceTeH
B TexHOnmornueckux mMuKiax TpOMBIILICHHBIX MPEANPUATUNA HE3aBUCUMO OT BHA
IIPOM3BOJICTBA 00PA3yIOTCS CTOYHBIC BOABI C U3BMECHEHHBIMU (PU3UKOXUMHUYCCKUMH
CBOMCTBAMHU 1O OTHOIIEHUIO K UCXOJHOMY KaueCTBY BOAbI. OHU MOApa3AEISIIOTCS
Ha TpPU OCHOBHBIX BHJIa: TPOU3BOJICTBEHHBIE, XO3IMUCTBEHHO- OBITOBBIE U
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atMocepubie. O0bEM, PEKUM MOCTYIUIEHUS B BOJOOTBOJSIIYIO CETh U COCTaB
CTOYHBIX BOJ HAXOJATCS B NPAMOM 3aBUCUMOCTH OT XapaKTepa UCXOJHOTO ChIPbs
M TPUHATOTO TEXHOJOTMYECKOro Mpollecca, KadyectBa M 0OObeMa  BOJIBI,
HOTpeOIAEMON JaHHBIM NPENIPUATHEM, OT MECTHBIX T'HIAPOre0JOrHYECKUX
YCIIOBUU.

IIpouieHT popmMHpOBaHUSA OBITOBBIX W IPOU3BOACTBEHHBIX CTOUHBIX BOJ U
ONTHMAaJIbHAsE CXe€Ma BOJOCHAOKEHUs M BOJOOTBEACHMS TOPOJa WU MPOMBILIUICH-
HOTO MPENIPHUATHS PACCMOTPEHEHI B I1aBe 1.

CocraBieHue cxeM BOJOOTBEECHUS MPOMBILIIEHHBIX MPEANPUATHNA OCHOBBIBAETCS
Ha 0a3ze MPUHIATOW CUCTEMBI BOAOOTBEIEHHUS U 3aBUCUT OT KOHKPETHOI'O TEXHUKO-
SKOHOMHYECKOr0 PEIICHHs MO BBHIOOPY M Pa3MELICHUIO KOMIUIEKCAa MH)KEHEPHBIX
COOPY:KEHUH [ TpPHUEMA, TPAHCHOPTHPOBAHUS M OYHMCTKH CTOYHOW BOIBI,
BBIITYCKA €€ B BOJOEM WM MEPENAUM IS MOCIEAYIOMIETO NCIIOIb30BAHNUS.
KonnyecTBo OTAENIBHBIX TOTOKOB HA TEPPUTOPUHN MPOMBIIIIIEHHOTO NPEAIPUATHS
OINpeleIsAeT YNUCIO BOAOOTBOIAINX CETEH U UX CXEMY.

Bomnpoc 0 He0OX0IMMOCTH pa3jiesieHus Ui 0O0BbEJUHEHHUS OT/IEIbHBIX ITIOTOKOB B
OJIMH fIBIISETCA OJHUM W3 Haubousiee akTyaldbHbIX. OT NPAaBUIBHOTO UH)XEHEPHOIO
pelmeHuss  3aBHCUT:  YHUCJIO  JIOKAIBHBIX  OYMCTHBIX  COOPY)KEHUHM, HX
IIPOU3BOIUTEIBHOCTD, KOJINYECTBO BOXOOTBOAAIIMX cereil. llpu pemennn storo
BAJKHEUILIETO BONPOCA CIEAYET PYKOBOJACTBOBATHCSA NPABUIAMH TEPMOAUHAMMKH
CTOYHBIX BOJ|, PACCMOTPEHHBIX B rnase 1.

IIpu npoekTHpOBaHMK BOAOOTBOASILEH CETH MPOMBIIIICHHBIX IPEANPUITUI
HY)KHO yJenaTh OONbIIOe BHUMAaHHE PEIICHUI0 3a7ad [0 YMEHbBIICHHUIO
KOJIMYECTBA IIPOU3BOJICTBCHHBIX CTOYHBIX BOJ U CONCPKAHHS B HUX 3arps3HSIIO-
IIMX BEIIECTB. JTO MO3BOJUT MPEJTOXPAHUTh BOJOEM OT 3arpsi3HEHMs] CTOYHBIMU
BojaMu. [103TOMy OuMILIEHHBIEC TPOU3BOICTBCHHBIC CTOYHBIC BOABI UCIIOJIB3YIOT B
IIOBTOPHOM M OOOPOTHOM BOJI0OOECTIEUEHUH, IPH JOCTHKEHUH OCTATOYHBIX
mumuTupyromux 3arpssusromux Bemects (JI3B) ne Bpime ITATK (mpenemasno
JIOTIyCTHMBIX TEXHOJIOTUYECKUX KOHIIEHTpalui, obOecreunBarommx Ttpedyemoe

KauyeCTBO MPOMBIIUICHHOW MPOAyKIuK). PammonansHoe perieHue Mnpu NpUuHATAN
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CXEM BOJIOOTBEJICHMSI TPOMBIIUICHHBIX MPEANPUITUA 3aBUCUT OT CJIEIYIOIINX
(bakTopoB: NpoQuisl JAaHHOTO MNPOMBIIUIEHHOTO NPEANPUSTHS, TEXHOJOTHMH €ro
MIPOU3BO/ICTBA, TPEOOBAHUI K Ka4€CTBY MOTPEOsieMOil BOJIbI U CTEIIEHU OYUCTKH
CTOYHBIX BOJ, TEXHHYECKON COBEPUIEHHOCTH IPOM3BOACTBA, MECTHBIX TIHMJIPO-
T€OJIOTMYECKUX YCIOBUHN, IKOTOTUYECKUX U SKOHOMUYECKUX TPEOOBAHUIA.
Bce cTounbie Bonbl, 00pa3yromuecss Ha TEPPUTOPUH MPEANPUATHS, COOMPAIOT U
TPAHCHOPTUPYIOT NO cucTeMe TpyO W KaHajioB. HaumOompliee pacrnpocTpaHeHue
MOJIydnyIa 3aKpbiTas BOAOOTBOsAIIAsE ceTh. (CTOYHBIE BOJIBI, OIACHBIE B
CaHUTApPHOM OTHOILIEHHHU, & TaKXe COJEp)KalllMe B3PBIBO- U I0KAPOOIACHbBIE
MIPUMECH, TPAHCTIOPTUPYIOT TOJIBKO IO CUCTEME 3aKPHITHIX TPYOOIPOBOIOB.

Pacuer n10TKOB 1 TpyO AJI1 OTBOAA CTOYHBIX BOJA OT OTJAEIbHBIX MPOU3BOA-
CTBEHHBIX almaparoB W UX TPYII OCYIIECTBIAIOT M0 MAKCUMAJIbHOMY CEKYH]I-
HOMY pacxofay. JIoTku B 1exaX, BHyTpEHHUE TPYOONPOBOIBI U HApyXKHbIE KOJ-
JEKTOPbI OT OT/CJILHBIX 11€X0B WM 3aBOJICKUX KOPIYCOB PACCUUTHIBAIOT 110 MaK-
CUMaJIbHOMY YaCOBOMY PacXoJy, 00IIe3aBOICKHE W BHEIUIOMIAJOYHBIE JIOTKH - TIO
COBMEILEHHOMY TpauKy 4YacOBBIX pPacXOJ0OB OT HECKOJIbKUX LIEXOB WIIU KOp-
IIyCOB.

ITpor3BOICTBEHHBIE CTOYHBIE BOJIBI COJIEPKAT PA3HOOOPa3HbIE IO pa3mMepam
U yAEIbHOMY BECy HEpAacTBOpPEHHbIE MpuMecH. Ux pacmpepesieHHe MO KUBOMY
CEUYEHUI0 TPYyO M KaHAJIOB 3aBHCUT OT CKOpPOCTH motoka. IIpu ckopoctu mnoroka
6omnee 0,8 M/c OHH pacHpeAeNaIOTCS OTHOCUTEIFHO PaBHOMEPHO M HAXOJSITCS BO
B3BEILLIEHHOM COCTOSIHUH.

ITpumecu (kBapIieBbIN TIECOK, OKAJIMHA, YACTHUIIHI ITUTAKA U T.1I.) TIepeMelna-
IOTCSL OKOJIO JIHa TpyO U KaHanoB. Eciu CKOpOCTh MOTOKA HEBBICOKA, TO TSDKETIbIC
MPUMECH BBITIAJAIOT Ha JHO. M3-3a 3TOTO MPOMCXOAMT 3apacTaHue TPyOOIPOBO-
JI0B U KaHaJoB. VX mpomyckHas ciocOOHOCTh YMEHBLIAETCS.

Hanuuue B CTOYHBIX BOJAX B3BELICHHBIX M BBINMAJAIONIUX HA JTHO BEILECTB
MOBBIMIACT 00U KO UIIMEHT MIEPOXOBATOCTH TPYO U KaHAJIOB.

BonootBoasiiire TpyObl U KaHaJ bl PACCYUTHIBAIOT HA YACTUYHOE HATIOJHE-

HHUC IIpH MAKCHUMAJBbHOM IIPHTOKC CTOYHBIX BOJI. OTO I03BOJISACT IMPpOU3BOAUTDH
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TUAPABIMYECKUN pacdeT 1o (GopMynamM paBHOMEPHOTO JBWKEHHUS BOJBI B TPY-
OompoBoJiax M KaHamax. Takoe JOMYIIEHHE YNpOIIAET pacyeT U O0ecrneyruBaeT
JOCTaTOYHYIO TOYHOCTh PE3YIbTaTOB.

[Ipu ruapaBIMYEcKOM pacyeTe UCXOASAT U3 YCIOBUSA TYpPOYJEHTHOrO JBU-
KEHUS CTOYHOM BOJIbI. OCHOBHBIE pacueTHbIC (POPMYJIbI IPUBEJIEHEI B 21age 2.

[Ipu pacuere TpyO M KaHAJIOB, TPAHCIIOPTUPYIOIIUX CHUIBHO KOHIIEHTPHUPO-
BaHHBIC MPOU3BOJICTBEHHBIE CTOUYHBIC BOJbI C BBHICOKMM COJIEP)KaHUEM B3BEIIICH-
HBIX BEIECTB, HEOOXOJAMMO YUYUTHIBATH TPAHCIOPTHUPYIOIIYIO CIIOCOOHOCTH TIO-
Toka. OHa 3aBUCUT OT BBICOTHI HAIOJIHEHUS - /i, M; CKOPOCTH TOTOKa - V, M/C;
TUAPABINYECKON KPYIHOCTH B3BECH - U, MM/C M OMNpPENEseTcs MO HIKENpUBe-
neHHbiM dopmysiam (4.1) u (4.2). Conepxanue ¢dpakiuii B3Becu kpynHee 0,005

MM — P 1/11, HaxoauTcs 1o hopmyiie

P, = (0,0535 / h)(v / 1,2uh) (1-1,2uh™/v). A.1)

JInst onipeqienieHust TUIPABIMYECKON KPYITHOCTH B3BECH IOJB3YIOTCS JKCIIE-
PUMEHTAJIbHBIMY JaHHBIMU. HauMeHbIne yKIOHBI TPYO M KaHAJIOB MPUHUMAIOT B
3aBUCUMOCTH OT UX JMAMETPaA U JIOMYCTUMbBIX HAUMEHBIINX CKOPOCTEU JBUKEHUS

CTOYHBIX BOI.

4.4 Pa3paboTrka u 000CHOBAHHE TEXHOJOTHYECKHUX CXEM OYUCTKH
CTOYHBIX BOJI

TexHONMOTrMYECKHE CXEMBI OYHCTKHA CTOYHBIX BOJ - 3TO NPUHIUMHAIBHBIE
penieHusi mpu pa3paboTKe KOMIUIEKCAa COOPYKCHUM, MpeJHA3HAYCHHBIX IS W3-
BJICYCHHS W3 CTOYHBIX BOJ MMPUMECEH, OMACHBIX B CAHUTAPHOM OTHOIIEHUU WIIA
IIEHHBIX KaK BTOPUYHOE ChIphe. B HacrosIee BpeMs CymecTByeT OOJIbIIOE pas-
HOOOpa3ue TeXHOJIOTHYECKUX cXeM. BBIOOp KOMILIeKca COOPY>KEHUW M yCTaHOB-
neHue 3(PQPEeKTUBHOTO pekrMa ero padOoThl MPEACTABISAIOT ONPECICHHBIE TPY-
HOCTH, OOYCJIOBIIGHHBIE MHO>XECTBEHHOCTBIO MyTEH IOCTIKEHHSI TpeOyeMoro

KadycCTBa BOJBI.
106



Pacuer HeoOXoquMON CTENEHW OUYMCTKU TOKAa3bIBacT, KakoW »ddext 3amep-
JKaHUS 3arpsA3HSAIONIMX BEIIECTB HEOOXOJUMO JIOCTUYh HA OUYUCTHBIX COOpYXKe-
HUSIX.

Ha coopyxkeHusix MexaHU4YeCKOW O4YUCTKU A(PPEKT CHUKEHUS B3BEHICHHBIX
BemiectB coctaBisier 40-60%, 4TO TMPUBOJIUT TAKKE K CHIDKCHUIO BETHYHHBI
BIIK ;o HA 20-40%.

Bo3smoxken BapuaHTt, Korjia HEOOXOAUMbIA 3PPEKT OUUCTKH 00ECTICUMBAETCS
TOJBKO COOPYKCHHUSIMA MEXaHUYECKOW OUMCTKU. Takue COOpyXeHHsS MOTyT
pa3palatrbIiBaThCsl JJIsE MOCEIKOB TOPOJICKOTO THIA, UMEIOIMIUX BOAOOTBOISAILY IO
CHCTEMY M PaCIIONIOKEHHBIX Ha MHOTOBOJIHBIX peKax, IMPHU PacXxoJie CTOUYHBIX BOJ
e Gonee 10 ThIC. M/CyT.

CoopyxeHus: OMOTOTHYECKON OYMCTKH 00eCIIeuynBalOT CHIDKEHHE TTOKa3aTenei
3arpsA3HEeHU (ITOCNIe adpOTEHKOB MM OMO(MIBTPOB U BTOPUYHBIX OTCTOMHHUKOB)
110 B3BemeHHBIM BenlecTBaM U 110 bIIKs 1o 15-20 mr/in.

B TexHomornyeckux cxemax OHOJOTHYECKOW OUYHUCTKH TMPUMEHSIOTCS OHO-
QUIBTPBI TIPH pacxoaax CTouHbIX BOA 10-20 TIC. M'/CYT, a9POTEHKH - TIPH Pac-
Xomax oT 50 ThIC. 70 2-3 MIH M /cyT.

Ecnu pacuer HeOOX0IMMOM CTENEHH OUYMCTKHU CTOYHBIX BOJI olipesenser 0osee
BBICOKHH (P deKT, yeM MOTryT 00eCIICUUTh COOPYKEHUS OMOJOTHISCKON OYMCTKH,
TO BO3HHUKAET HEOOXOAUMOCTh TNIyOOKON OUMCTKH CTOYHBIX BOJ[. ITO MOXKET OBITH
rIy0oKass OYMCTKa OT B3BEIICHHBIX, PACTBOPEHHBIX OPraHMYECKHX BEIIECTB,
OMOreHHbIX 3JIeMEHTOB - a3oTa U (ochopa. CoopyxeHus ri1yOOKOW OUYUCTKHU
JIOJDKHBI  COOTBETCTBOBATh XapakKTepy 3arpsA3HEHUH, KOTOphIE HEOOXOIUMO
YIaIUTh U3 CTOYHBIX BOJ mepes ux copocom B Bogoem. Hanpumep, npu riryOokoii
OYHMCTKE CTOYHBIX BOJI OT PACTBOPEHHBIX OPraHUYECKHX BEIIECTB TOOYHMCTKA
MOJKET OCYIIECTBIATHCSA COPOIIMOHHBIMU METOJIAMU JIUOO NECTPYKTUBHBIMU - TIPU
HCIIOIB30BAaHUN OKHCIIUTENeH. DwIbTpoBaHME CTOYHBIX BOJ OOecredrMBaeT
CHIKCHHUE B3BEIICHHBIX BemiecTB HA S0—80% u T.1.

Br160op METOIOB OYMCTKH CTOYHBIX BOJ U ONPEACIICHUE COCTaBa COOPYKCHHI

MMpcacTaBJAOT coboi CJIOXKHYIO TCXHHKO-3KOHOMHUYCCKYIO 3aJady H 3aBHCAT OT
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MHOTHX (PaKTOPOB: pacxoja CTOYHBIX BOJ M MOIIHOCTH BOJOE€Ma, pacdeTa
HEOOXOIMMOM CTENEeHU OYHUCTKH, pelibeda MECTHOCTH, XapakTepa TIPYHTOB,
SHEPreTUYECKUX 3aTpaT u JIp.

Ha ocHoBanuu ucciienoBanuii, BoiojgHeHHbIX B OAO « HUMKoMMyHanbHOTO
BOJOCHA0XEHUSI U OYMCTKHU BOABI», pazpaboTaHa TEXHOJOTUA PU3NKOXUMHUYECKON
OYHCTKHU FOPOACKHUX CTOYHBIX BOJI.

[locne BBeAeHUsI B CTOYHYIO BOAY MHUHEPAIbHBIX KOAryJIssHTOB, OTCTAWBAaHUS,
¢unpTpoBaHus M adpanuu gocturaercs s¢ddexruBHOCT, ouncTku nmo XIIK -
78,8%0, mo BIIK — 91,3%, 1o B3BemeHHbIM BerecTBaM - 98,8%).

AHanu3upysl ToOKa3aTedd OYMCTKH, MOXHO CJeJaTh BBIBOJ O BBICOKOU 3(-
(EKTHBHOCTH TEXHOJOTUU (DU3UKO-XUMHYCCKOW OYHMCTKH TOPOACKHUX CTOYHBIX
Boa. B OAO «IIHUUDII unxenepHOoro 060pyA0BaHUs 3aIIPOCKTUPOBAHBI IECTh
BAPUAHTOB CTAHIUN (UBUKO-XUMUYECKOH OYUCTKUM CTOYHBIX BOJ MPOU3-
BOJUTENBLHOCTHIO 10-25 ThIC. M3/CyT. OpnHako, Takue COOpPYKEHUsI B HACTOSIIEE
BpEMsI UMEIOT OTPAHUYEHHOE TPUMEHEHHUE.

TexHosorusi oOpabOTKU OCaJKOB, OOpa3yIIMXCS B TIpolleccax OYUCTKH,
OTIPEICNISICTCS] B 3aBUCUMOCTH OT X CBOHCTB, 00bEMOB, HAJTUYHSI TUIOIIA ICH.

4.5 TexHo10oru4eckme cxeMbl OYMCTKH CTOYHBIX BO/I

[Ipouenype cuHTE3a TEXHOJOTMYECKOW CXEMbI OUHUCTKU JOJDKHA MPEIIIECT-
BOBaTh IPOLEAYypa BbIOOpPA METOJOB OUYMCTKA M MX B3aUMHOIO PACIOJI0KEHUS
MeXTy cOO0M.

TexHosornueckrue cXeMbl OUMCTKH CTOYHBIX BOJI, OCHOBAaHHBIE HA NPUMEHEHHUU
CEeMMEHTAIIMOHHOTO METO0/Ia, BKJIIOUAIOT B ce0sl yJajeHus rpy0oaAHCHEpPCHBIX
npuMeceil U orcrauBanus. Ecnm mpu pacuere HEOOXOAMMON CTEMEHU OYUCTKU
CTOYHBIX BOJ KOHIIEHTPALMS B3BEIICHHBIX BEIIECTB JOJKHA ObITh CHI)KEeHA Ha 40-
50%, a Benumumna nokazarens bIIK,,, - Ha 20-30%, TO MOXHO OrpaHHUYHUTHCS
MEXAHUYECKON OYMCTKOM. PacxoJ CTOYHBIX BOJ IPH TAKOM CXEME COCTABIISIET HE

6onee 10 ThIC. M /CyT.
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CrouHast Boza, NOCTyNamoIllas HAa OYUCTHYIO CTAaHIUIO, IPOXOAMUT dYepes
pELIETKH, MECKOJIOBKH, OTCTOMHHUKH W 00€33apa)KuBaeTcs MNpU HMCIOIb30BAHUU
XJIopa.

OTOpOoCHl ¢ pelmeToK HAmpaBiAIOTCS B IPOOUIIKY M B BUJE MYJbIbI COpAChI-
BAIOTCSl B KaHAJI Mepe]l UM 3a pelleTKol. Bo3Mo)KeH BapuaHT BBIBO3a OTOPOCOB
Ha noauroH. Ocalok U3 MEeCKOJIOBOK NEPEKaYMBAETCS HA IIECKOBBIE IUIOMAnKu. M3
OTCTOMHUKOB OCaJI0K HAMpaBiISIETCS] B METAHTEHKHU C LEJIbI0O OKHUCIEHHUS Opra-
HU4ecKuXx BemecTB. s 00e3BOXKMBaHUSA COPOKEHHOTO OCAJIKa HCIOJB3YIOTCS
WJIOBbIE TUIOLIAJKH, JPEHAXKHAs BOJIa C ATUX IUIOUIAJ0K MEepeKaurBaeTcsl B KaHall

repesl KOHTAKTHBIM PE3EPBYapOM.

4.6. MeToabl OUHCTKH CTOYHBIX BOJI

Cpenu cymecTBYIOMMX TEXHOJOTHUYECKUX CXEM OYMCTKU CTOYHBIX BOJ 0CO00€
MECTO 3aHUMAIOT OMOJIOTHYECKAass OYMUCTKA C UCIIOJIb30BAaHUEM aKTUBHOIO UJIA.

buoxumudeckue mporecchl Npu OYUCTKE CTOYHOM BOABI Pa3IMYalOT MO Clie-
IYIOIIUM TIpU3HAKaM: a’3poOHBIM - aHa’poOHbid, KpuodmibHbl (20 °C) -
MezopuiabHbIl (20-40 °C) - Tepmodunbubiii (50-60 °C), ogHOCTYNEHYATHINA -
MHOT'OCTYTIEHYAThIA, CMEIIaHHAs KyJIbTypa - CEJIEKIHOHHAs MOHOKYJbTYPA,
ONHOCTAIUUHBIA pacnad (OKHUCIEHHUE) - HECKOJbKO JTaloB OKHUCJICHUA,
€CTECTBEHHAsl a’palusi - TPUHYAUTENbHAs a’palivsl pa3IMyHON MHTEHCUBHOCTH,
MPOTEKAaHHE CTOYHOM BOJBI B TPyOUATOM PEAKTOpPE - B PEAKTOPE T'OMOIE€HHOIO
cMemieHus. TumoBas cxema OMOJIOTHYECKON OYMCTKH IIpUBEeHa Ha puc. 4.1.

JIist nHTEHCU(PUKALIMY OCAXKICHHS B3BEIIEHHBIX BEIIECTB Iepe]] NEPBUUYHBIMU
OTCTOMHMKAMH MOTYT HCHOJIb30BAThCSI Mpea’paTopbl, B KOTOpbIE MOAAETCS
OmpeieNIeHHAs! 4acTh N30BITOYHOTO aKTUBHOTO WJia B KauecTBe OMO(pIOKyIsATOpA.

ITIo sToli cxeme B mpea’parope mepes MEPBUYHBIMH OTCTOMHHUKAMHU HAIpaB-
JSIOT U30BITOYHBIN aKTUBHBIM Wil. IIpu 3TOM BBIHOC aKTMBHOTO WJIa W3 MEpPBUY-

HOI'0 OTCTOMHUKA KOMIICHCUPYET Ty YacTh WJIA, HAIIPABJISIEMOTO B a3POTEHKHU.
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N3-3a ymenblienuss oObeMa, a TIABHOE - W3-32 HU3KUX 3HAYEHUH YIEIBHOIO
CONMPOTHUBJICHUS OCaJKa MOTPEOHOCTh B pEareHTax Mpd MEXaHUYECKOM 00€3BO-

JKUBaHUK COKpallacTCs.

wn

Puc. 4.1. TunoBas cxema OMOJIOTrMYECKOM OYNCTKH CTOYHBIX BOJI:
[ - crouHas BoAa; 2 - IEPBUYHBIN OTCTOMHHUK; 3 - a3POTEHK; 4 -
BTOPUYHBIN OTCTOMHUK; 5 - OCAJIOK; O - OUUIIIEHHAs! BOJIA; 7 -

N30BITOYHBIN AKTUBHBIN HJI
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Puc. 4.2. MoaudunupoBaHHas cxema OMOJIOTHYECKON OYUCTKU CTOYHBIX BOJI:

1 - ctounas Bona; 2 —mpea’parop; 3,5 — NIEPBUYHBIN U BTOPUYHBIN OTCTOMHUKU
4 - a3po0HUK; 6 - OUHUIIIEHHAs BOJIA; 7 - U30BITOUHBIN aKTUBHBIN WIT; 8- OCAJ0K U3
OTCTOMHMKOB.

[Ipu GOMBIINX PACXOAX CTOYHBIX BOX - OT 50 THIC. M/CYT 10 2-3 MIIH M°/CyT 1
Oonee TMpPUMEHSIETCS TEXHOJOTUYECKas CXeMa, NpHuBeACHHas Ha puc. 4.2.
MexaHnueckass OYHMCTKAa CTOYHBIX BOJl TPOU3BOJUTCA HAa pelleTKaxX, B
MECKOJIOBKAX U OTCTOMHHKAX.

buonornyeckass o4McTKa CTOYHBIX BOJI IO ATOM CXEME€ OCYLIECTBIISIETCS B
a’pOTEHKE. ABPOTEHK MPEJCTaBISIET COOOM OTKPBITHIM pe3epByap, B KOTOPOM

HaxXoauTcCsa CMCChb aKTHBHOI'O WJIa U OCBETJICHHOM CTOYHOM BOJBI.
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Jnst HoOpMaNbHOW KU3HEACSTETbHOCTH MUKPOOPTaHW3MOB aKTUBHOI'O WUJIa B
a’pOTEHK JOJIPKEH IOCTYINAaTh BO3/YX, KOTOPBIA MOAAETCS BO3yXOJYyBKamu, yc-
TaHOBJIEHHBIMM B MaIllMHHOM 3AaHuU. CMeCh OYHUIIEHHOW CTOYHOM BOJBI U aK-
TUBHOI'O WJIA U3 a’pOTEHKa HAMpaBJA€TCs BO BTOPUYHBIA OTCTOMHHK, IJI€ OCaAXK-
JTAeTCsl aKTUBHBINA MJI ¥ OCHOBHAs €r0 Macca BO3BpalllaeTcs B a3poTeHK. B cucreme
a’pOTEHK - BTOPUYHBIA OTCTOMHHMK Macca aKTUBHOIO WJia YBEIUYHBAETCA 33 CUET
€ro ImpUpoCTa, MOITOMY YacTh €ro (M30LITOUHBIA AKTUBHBIA WII) yAaJIsSeTCs U3
BTOPUYHOTO OTCTOMHUKA W TOJAETCSl B WJIOYIUIOTHHUTCIb, TIPU 3TOM OOBEM HIIa
yMeHbaeTcss B 4-6 pa3, a yIUIOTHEHHBIM M30BITOYHBIA W1 NEPEKAYUBAETCS B
MeTaHTeHK. OYHIIIEHHAs CTOYHAs BoJia 00e33apakuBaeTcs (0OOBITHO XJIOPUPYETCH)
B KOHTAKTHOM pe3epByape U cOpachIBaeTCs B BOJOEM.

COpokeHHBIN 0CaJIOK M3 METAaHTEHKOB HAIMPABISIETCS IS MEXaHWYECKOTO
00e3BOKMBAHUS HA BaKyyM-QOUIbTPHl uiu (GuiabTp-mipecchl. OO0e3BOKCHHBIN
0CaJIOK MOXET MOJIBEPrarbCcsi TEPMUUYECKONU CYIIKE M MCIO0JIb30BAaThCS B KAU€CTBE

yIoOpeHus.
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Puc. 4.3. Texnonoruueckas cxeMa OYUCTKH OYUCTHOW CTAHIUMU C OHMOJIOTMYECKO
OYHCTKOM CTOYHBIX BOJ B a9POTEHKAX:

1- crounas Boaa; 2 - pemeTky; 3 - IECKOJIOBKH; 4 - IPEa’spaTopsbl; S5 - MIEPBUYHbBIC
OTCTOWHHMKU; 6 - AOPOTEHKU; 7 - BTOPUYHBIE OTCTOMHUKH; 8§ KOHTAKTHBIN
pesepByap; 9 - Beinyck; /0 - oTopockr; 1 1- npobuiiku; /2 - ecKOBbIE TUIOMIAIKH;
13- unoymnotauTenu; 14 - mecox; /5 - U30bITOUHBIA aKTUBHBIN WIT; 16 -
HUPKYJISAUAOHHBIA aKTUBHBIN W, /7 - Ta3roapaepsl; /8 - korenpHas; 19 -
MaIIMHHOE 37aHue; 2() - METaHTCHKH, 2/ - IIeX MEXaHHIECKOT0 00€3BOKHBAHUS
cOpoXKeHHOro ocajka; 22 - ra3; 23 - cKaTblid BO3AyX; 24 - ChIpOil ocasok; 235 -
cOpOXKEHHBIN 0CcaloK; 26-Ha yaoOpeHue; 27 - XJIopaToOpHasi yCTaHOBKa; 28 -
XJIOpHas BOJA

Ha puc. 4.3 npuBeseHa TexXHOJIOTMYECKass cXemMa OHOJOTMYECKOW OUYMCTKHU
CpOUYHBIX BOJA Ha OuoduibTpax. Takue cXeMbl HCHOIB3YIOTCS IS PACXOJ0B

cTOo4HBbIX BoJ nopsanka 10-20 TsIc. M3/CyT.

o
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Puc. 4.4. Texnonorudeckas cxemMa OUYMCTHOM CTAaHIIUM ¢ OMOJIOTHYSCKON OYMCTKOM
CTOYHBIX BOJ HAa OMO(PUIbTpaX:

[ crounas Boja; 2 pemerku; 3 - eCKOJIOBKH; 4 - IEpBUYHBIE OTCTOMHUKH; 5 - OHO-
(GuUnbTpHI; 6 - BTOPUYHBIE OTCTOMHUKHU; 7 - KOHTAKTHBIN pe3epByap; & - BhIMYCK; 9 -
otOpocsl; 10 - npobunku; 1] - XopatopHas yCTaHOBKa; /2 - 0CaJloK U3
MEPBUYHBIX OTCTOMHUKOB; /3 - OMOIIJIEHKA U3 BTOPUYHBIX OTCTOMHUKOB; /4 -
necok; /5 OyHkep rnecka; /6 - UjIoBbI€ MIOIIAIKI
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[locne coopyx’eHUN MEXaHMYECKON OUYMCTKH (pElIeTKH, MECKOJOBKH U TEp-
BUYHBIE OTCTOMHHMKHK) BOJAA MOCTyHaeT Ha OMO(UIBTPHI U 3aT€EM BO BTOPUYHBIEC
OTCTOMHUKH, B KOTOPBIX 3a/IepKUBAeTCAd Ouosioruyeckas IuieHka (OHOIUIeHKa),
BBIHOCHMAs BOJOW U3 OMO(UIBTPOB, Jajee BOJa HAIpaBisSeTCs B KOHTAKTHBIN
pe3epByap, ne3uHGUIIpyeTcst U cOpachIBaeTCsl B BOJIOEM.

[Ipoxonst yepe3 PuIbTpYOIIYIO 3arpy3ky OUOdUIbTpa, 3arpsi3HEHHas BOJa
OCTaBJIIET B HEH B3BELIEHHbIE WU KOJUIOMAHBIE OpPraHMYECKUE BEIIeCTBa, HE
OCEBIIIME B NMEPBUYHBIX OTCTOMHHKAX, KOTOPBIE CO3/1al0T OHMOIUIEHKY, T'yCTO 3a-
CEJICHHYI0O MHKPOOpPTraHu3MaMu. MUKpOOpPraHu3Mbl OMOIUIEHKH OKHUCISIIOT Opra-
HUYECKUE BEIIECTBA U IMOJYYalOT HEOOXOIUMYIO NIl CBOEH JKU3HEAESATEIbHOCTU
sHepruto. Takum o0pa3zoM, U3 CTOYHOW BOJIbI YIAISIOTCS OPraHUYECKHE BEUIECT-
Ba, a B Teyne OMo(uIbTpa yBeIWYUBaeTCad Macca Ouoiormdeckoil miueHku. Otpa-
O0oTaHHasi U1 OMEPTBEBIIAs IUJICHKA CMBIBACTCS MPOTEKAIOUIEH CTOYHOM BOJON U
BBIHOCUTCS U3 OMOGUIIbTpA.

JUis HOpMaJIbHOI'O XOJia Ipoliecca OYUCTKH B OMO(QUIbTpax WHOIIA HEoO-
XOJIMMO OCYIIECTBIISATh PELUPKYIISIUI0 OCBETIEHHON BO BTOPUYHBIX OTCTOMHUKAX
BOJBI, T.€. ITOAABaTh nepe] OMOQUIbTPaMU U CMEIINBATH C BOAOW M3 MEPBUYHBIX
OTCTOIHUKOB. Heo0XoauMoCcTh peupKyJISILIUN ONPEIEIISIETCS PaCUETOM.

OU3NKO-XUMUYECKAS] OYUCTKA CTOYHBIX BOJ MPUMEHSIETCA B TOM Cydae, €Ciu
MCXOJIHOE KaueCcTBO BOJIbI (110 cUCTEME KilacCU(UKAIMU CTOUYHBIX BOJ) U YCIOBUS
cOpoca OYUIIIEHHON CTOYHOU BOJIBI TPEOYIOT MMEHHO TaKOr0 MOAXO0Aa.

CoracHo OlLIeHKEe KauecTBa rpuMeceil B ucxoaHo Boje (1adi. 4.1) u mpoucxoaur
BBIOOp cxeMbl ouucTku. Ha puc. 4.5 mnpuBeieHa TEXHOJOTHMYECKas CXeMa
OUYUCTHBIX COOPYKEHHM ¢ (PUBUKO-XUMHIECKON OYMCTKON CTOYHBIX BOJ.

Bopa, npoienimas pemeTkd U MecKOJIOBKH, HAMpaBIISIETCS] B CMECUTENb, KyJa B
OMPENENCHHBIX J03aX TMOJAI0TCS PACTBOPBl PEAreHTOB - MHHEPaAIbHBIX
KOaryJistHTOB UM OpraHuyeckux (QuokyissHTOB. [Ipu BBelneHHM B CTOYHYIO BOIY
MUHEPAIIbHBIX KOAryJIsHTOB OOpa3ylTCid OKCUTHAPATHl METAILUIOB, Ha KOTOPBIX

COp6I/Ipy}OTC$I B3BCHICHHBIC, KOJUIOMIHBIC M Y4CTHUYHO PACTBOPCHHLIC BCHICCTBA.
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@IOKYJIAHTBl YKPYNHSIOT XJIONbSI OKCUTMAPATOB M YIYYIIAOT UX CTPYKTYpPHO-

MEXaHUYECKHUE CBOMCTBA.
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Puc. 4.5. TexHonoruueckast cXxemMa OYUCTHOM CTaHIUU C PUBHKO-XUMUYECKON OUH-

CTKOW CTOYHBIX BOJ:

- ctounas Bona; 2 - pemeTky; 3 - NECKOIOBKY; 4 - CMECUTENb; S5 KaMmepa
XJIONbeoOpa3zoBaHusi; 6 - TOPU3OHTANIbHBIE OTCTOMHUKY; 7 OapabaHHbIe CETKH; & -
¢uabTphl; 9 - KOHTAaKTHBIN pe3epByap; /0 - BblIlyCK B BojoeMm; [/ necok; /2 OyHkep
necka; /3 - MPUroTOBICHHUE U JO3UPOBAHUE PEAreHTOB; /4 ocanok; 15 — ocaako
yIUIOTHUTENHU; 16 - nienTpudyru; 17 - xnoparopHas; /8 mmam; /9- orctoeHHas

BOJa

[locne kamep xyonbeoOpa3oOBaHUs OCAJAKU OTJEISIOTCS OT OUYMUIEHHON BOJIbI B
TOPU30HTAIBHBIX OTCTOMHUKAX. J{71s1 TITyOOKON OYMCTKHM OT B3BEILICHHBIX BEUIECTB
UCIIONB3YIOTCS OapabaHHbIE CETKM U JIBYXCJIOWHBbIE (UIBTPHI WM (UIBTPHI €
BOCXOJISIIIIMM TTOTOKOM BOJbl. O0e33apakeHHast XJOpOoM Boja cOpachiBaeTcsi B
BogoeM. Ocagok ©3 OTCTOWHUKOB VIUIOTHSETCS © O00E3BOKMBACTCS Ha
HeHTpudyrax.

[IpuBeneHHbIE TEXHONOTUYECKUE CXEMBbI IIHPOKO pPACHpPOCTPAHEHBI KakK B
OTEUECTBEHHOH, TaK M 3apyOCKHOU MPAKTHKE, MPU dTOM HMEIOTCSl CTAHIIMH, pa-

60TaIOIIII/I€ 110 UIBSMCHCHHBIM CXCMaM.
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TexXHOMOTHYECKHE CXEMbl OYHMCTKH MPOU3BOJCTBEHHBIX CTOYHBIX BOJ[ MOTYT
peIIaThCs P MCIOIB30BAHUH CaMBIX Pa3HOOOPA3HBIX METOJIOB OYHMCTKH, BKIIFO-
qas (PU3UKO-XUMHUYECKHE METOJIbI, OMOJIOTHICCKUN METOA U T.JI. DTO 3aBUCUT OT
cnenuUKN 3arpsA3HSAIOMINX CTOYHBIC BOABI BEHIECTB, WX KoHmeHTpanuu u T1JIK
cOpoca B TopojcKyro kaHanmzanuwoo. [Ipu paspaboTke TEXHOJOTHI OYUCTKH TPO-
M3BOJICTBEHHBIX CTOYHBIX BOJI OCHOBHOW TCHJCHIIMECH MOJDKHO OBITHh MaKCHMallb-
HOE TOBTOPHO-OOOPOTHOE MCIOJIb30BAaHUE OYHWIICHHBIX BOJ HA TMPEANPHUSITHSIX.
ATMochepHbIe BOABI C MPOMILIONIAIOK MOTYT OBITH 3arpsi3HEHBI TAaKHMH K€ Be-
IIECTBAMHU, YTO WM MPOW3BOACTBEHHBIC, MOATOMY 3TH BOJBI C MPOMILIONIAIOK
OYHIIAIOTCS COBMECTHO C TIPOU3BO/ICTBECHHBIMH.

ATMoc(hepHBIE CTOYHBIC BOJIBI C TEPPUTOPHIA TOPOJOB MOTYT OYMINATHCS HA
OTJICTTHHBIX OYMCTHBIX COOPY)KCHHSX IPU HCIIOJIB30BAaHUW B OCHOBHOM MEXaHU-
YECKUX METOAOB. 3a pyOexoM aTMochepHbIC BOABI OYHUIIMAIOTCS HA TOPOJICKUX
OUYHCTHBIX COOPYKEHHUSIX COBMECTHO C OBITOBBIMH CTOYHBIMH BOJIAMH, OJTHAKO H 32
pyOeXoM B HACTOSIIEE BpEeMsl OMPEICITIIACh TCHICHIIUS OYUCTKH aTMOC(EPHBIX
BOJI HA aBTOHOMHBIX OYHUCTHBIX COOPYKCHHSIX.

JIJIsi O4MCTKU CTOYHBIX BOJ, KOTOPHIM CBOMCTBEHHBI KOJICOAHUS TI0 pacXoiaM U
M0 KOHIEHTPAMSIM 3arps3HCHHWH, NPUMEHSIOT JIBYXCTYIIEHYATyH) CXEMY

Omosiornueckon ounucTku (puc. 4.6).
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Puc. 4.6. JIByxcTtyneHuyaras cxema OMOJIOTUYECKON OUUCTKU:

[ ucxo/iHast BoAa MOCIIe MEXaHUYECKOW OUUCTKH; 2 - a9pOTEeHK 1-i1 cTyneHu ¢
pereneparopamu; 3 - a9pOTEHK 2-U CTyNIEHH; 4 - OTCTOWHUK -1 cTyneHu; S -
BO3BpATHBIN WJI; 6 - CMeCh BOJIbI M WJja 1-if cTymenu; 7 - ocBeTJIeHHas Boja 1-i
CTyIICHH; 8 - WiIOBas BojAA; 9 - cMech BOABI U WJja 2-U CTyleHH; /() - BTOpUYHBIN
OTCTOMHUK; /] - OCBETIICHHAsl Boja 2-i cTyneHu; /2 - u30bITOUHBIN Wi; 13 -
asparus
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VYnenobusie Harpy3ku (mo BIIK;;) Mexny cTyneHsMH OYMCTKH paclpese-
JSA0TCS cnenyromuM oopasom: 1-a ctynensb - 700-1100 mr/n O,; 2-5 crynenn <
150 mr/i O,.

AHanMU3Upysi pACCMOTPEHHBIE TEXHOJIOTHUYECKHUE CXEMBI OUUCTKHA CTOYHBIX BOI,
HEOOXOMMO OTMETHUTh, YTO Ha MPAKTUKE MPUMEHSIOTCS PA3JIMYHbIE BapUAHTHI,

MEeXaHUUYeCKOM, OMoIornueckoi, GU3NKO-XUMHUUECKON OYUCTKU CTOUYHBIX BOJI.

4.7.  Oco0eHHOCTH NPOEKTHPOBAHUS COOPYKEeHHH H ceTeil BOOOTBEACHUS
JJIS1 CTPOMTENbCTBA HA MPOCAXOYHBIX IPYHTAX
KJIACCOB 3aIlUTHBIX COOpykeHuW. Ilpu 3TOM cremgyer pas3nuyaTh 3aTOIUICHHUS:
rIy0OKoBoIHOE (TIyOuHA CBBIIE 5 M), cpeanee (rayOuHa OT 2 10 5 M), MEJKO-
BOJHOE (TJIyOMHA MOKPBITHS ITOBEPXHOCTH CYLIH BOJIOH 10 2 M).

I'panunbl TEPPUTOPUN TEXHOTEHHOI'O 3aTOIUICHUS OIPENEIAOT IIpU paspa-
OOTKE MPOEKTOB COOPYKEHUN BOJOOTBEJAEHUS PA3IIMYHOIO HA3HAUYECHUS U CUCTEM
OTBOJA OTPA0OTAHHBIX U CTOYHBIX BOJ OT HPOMBIIUIEHHBIX npeanpustuil. Ilpu
OLICHKE OTPULIATEIBHBIX BO3/IEMCTBUI IOATOIJIEHUS TEPPUTOPHM YUUTHIBAETCS
IyOMHA 3aJleraHusi TPYHTOBBIX BOJ, HPOJOJDKUTENBHOCTh M HHTEHCHUBHOCTh
IIPOSBIICHUS TIPOLIECCA, TMIAPOre0JOrHYECKUE, NTHKEHEPHO-T€0JIOIMUYECKUE U Teo-
KPUOJIOTUYECKUE, MEIUKO-CAaHUTAapHBIE, re000TaHNUYECKUE, 300JI0THUECKHE, M0Y-
BEHHBIE, arpOX03sIMCTBEHHBIE, MEJIHOPATUBHBIE, XO3SMCTBEHHO-3KOHOMHUYECKHE
0COOEHHOCTH paiioHa 3alIUIaeMON TEPPUTOPHH.

[lpu omenke ymep6a OT MOATOIJICHUS HEOOXOAMMO YUUTHIBATh 3aCTPOUKY
TEPPUTOPHH, KIACCHI 3aAIIUINAEMbIX COOPYXEHUN M OOBEKTOB, IIEHHOCTH CEJb-
CKOXO3SIIICTBEHHBIX 3€MEJIb, MECTOPOKACHUN ITOJIE3HBIX MCKOMAEMBIX W IPHUPOJ-
HBIX JaHAMA(PTOB, a TAKXKE 3arpsi3HEHUE IPYHTOBBIX M MMOBEPXHOCTHBIX BOJ| M3-3a
HapyleHUs paboThl COOPYKEHHI U ceTe BOJOOTBEACHUS.

[Ipu pacnonoxeHuu COOPYKEHUH U CUCTEM BOJOOTBEACHHUSI Ha MPUOPEKHON

TCPPUTOPHUH IIPOCKTHPYCMOI'0 BOJOXpPaHMJIMIA HIIM APYroro BOIHOI'O 00BbeKTa
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CIEAyEeT MPOTHO3UPOBATH PACHPOCTPAaHEHHE NOANOPa IMOJA3EMHBIX BOJ MPH
pacyeTHOM YpPOBHE BOJIbI B BOJJHOM OOBEKTE Ha 0a3e T'€OJIOTMYECKUX U THAPO-
re0JIOTMYECKUX M3BICKAHUM, a HA CYIIECTBYIOIIUX BOJHBIX 00BEKTaX - HA OCHOBE
TUPOT€0JIOTMYECKUX UCCIEIOBAHUMN.

OMnbIT 3KCIUTyaTallud CeTel BOJOCHAOKEHUS U BOJIOOTBEJICHUSI, TOCTPOCHHBIX
Ha JIECCOBBIX MPOCAJOYHBIX TPYHTaX, MOKA3bIBAET, YTO B pE3yJbTATEC HEMpa-
BWJIBHOTO TPUMEHEHUS] TEXHOJIOTUH 10 CTPOUTENLCTBY JIAHHBIX ceTel nedpopmu-
poBajyoch OOJBINOE KOJUYECTBO TpyOompoBoaoB. B mporecce aedopmanun pas-
PYIIAIOTCSA CTHIKOBBIE COSAMHEHUS TPYyOOIPOBOA, YBEIIMUUBAIOTCS YTEUKHU BOJIbI,
YTO, B CBOIO OYEpENb, BHI3BIBACT YBEIWYECHHE MPOCATOK JIECCOBBIX TPYHTOB,
3aJIeTalolMX B OCHOBAaHUM CETEH U COOpPYKeHUU. BO3MOXKHas yreuka, B TOM
Yyucje W aBapuifHas, BOJ M3 CETe BOJOOTBEACHHUS HEU30EKHO MPHUBEIET K YB-
JAXKHEHUIO TPYHTOB OCHOBaHUU. B mpocamoyHbIX TPyHTax JIOKAJIbHOE YBIIAXKHE-
HHUE BBI30BET HEPABHOMEPHYIO IPOCAJIKy OCHOBAHUS, a 3TO, B CBOK OYEpPE/b,
HEHU30E€XKHO BBI30BET JOMOJHUTEIBHOE CHJIOBOE BO3JCHCTBUE HA KOHCTPYKIUIO
TpyOOIIPOBOAOB U COOpPYX EHUW. B CBsI3U ¢ 3TUM BO3HHKAaEeT HEOOXOJAUMOCTh BbI-
SBJICHUSI BEJIMYUHBI 0KUAaeMOM JeopMaliiu JIeCCOBBIX MPOCATOUYHBIX TPYHTOB B
OCHOBAHUM CETEW BOJOOTBEJCHMS, BBI3BAHHOW BO3MOXHBIMH aBapUNHBIMU
yTE€YKaMH BOJ.

B pe3ynbTaTe CilOXKHOTO KOMILIEKCA (PUBMKO-XMMUYECKOIO0 B3aUMOJEHCTBUS
CTOYHBIX BOJI C JIECCOBBIMHU MPOCATOYHBIMU TPYHTAMU TOCIJIECIHHE MPUHUMAIOT
HOBbIE CBOMCTBa. MCXO/HbBIE XapaKTEPUCTUKH JIECCOBOTO MPOCAJTOYHOTO I'PYHTA
IIPU 3TOM IPETEPHEBAIOT OMPE/ICIICHHbIE U3MEHEHUSI, CBSI3aHHBIE C YIUIOTHEHUEM
B pe3yJIbTaTe YBIAXHEHUS CJOXKHBIMH IO COCTaBy U CBOMCTBAM CTOYHBIMHU
BojaMu. CTPYKTYpHBIE CBS3U B JIECCOBBIX MPOCATOUYHBIX IPYHTAX MPEACTABISIOT
co00ll B OCHOBHOM XpYyIKHE HEOOpaTHMBbIEC CBSI3U, CO3JaBa€MbIC Pa3TUYHBIMU
coyisimu. CoJieBble CTPYKTYPHBIE CBSI3U HEYCTOWUMBBI K YBIAXXHEHHIO BOJOH. B
IPYHTax, 3aMOYEHHBIX KHCIOTHBIMH pacTBOpaMH, BEIMYMHA CLEIUICHUS
CHUXAETCS, a B TIPYHTaX, 3aMOYEHHBIX IICJIOYHBIMU pPACTBOPAMH, - YBE-

JIMYUBACTCA.
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[lo cxopocTy MpoOsIBIEHUS U MO BEJIWYUHE OXUAAEMOW nepopManuu B Jiec-
COBOM IIPOCAJOUYHOM TPYHTE IIPU €r0 3aMauMBAHUU PA3JIUYHBIMU CTOUHBIMU BO-
JlaMU MOTYT PE3KO OTJIMYAThCS OT MPOCATOYHBIX AePOopMallii, BOSHUKAIOIUX B
HUX IIPY YBJIQXKHEHUU BOJOW. BOJIBIIYIO pOJIb CpeilM XUMUUYECKHUX PEAKIUI UrpaeT
pPacTBOPEHHUE CTPYKTYPHBIX CBSI3€M JIE€CCOBBIX TPYHTOB NpPHU YBAQKHEHHH HX
arpecCUBHBIMU CTOYHBIMH BOJaMHU. B 3aBUCMMOCTH OT XapakTepa IpOTEKaHUs
ATUX PEaKUUil MPOXOJIAT U CTPYKTYpHBbIE AedOPMALMH B JECCOBBIX MPOCATOYHBIX
rpyHTax.

ITpupona mpocalodyHOro Inpouecca B JIECCOBBIX I'PyHTax OOYyCIIOBJIEHA JAEH-
CTBUEM DPA3IMYHBIX (PAKTOPOB, K YHUCITY KOTOPBIX Hapsiy C M3BECTHBIMHU, OTHO-
CSTCSI IPOLECCHl PACTBOPEHMS U BBIIIEIAYUBAHNA JIETKOPACTBOPUMBIX U CpEIHE-
pacTBOPUMBIX COJIEH, B PE3yJbTAaTe€ YEro OcCHadJIAIOTCS KpUCTaUIM3a-IIUMOHHBIE
CBSI3M, ITOBBIIIAETCS IMOPUCTOCTh IPYHTA C MPOTEKAHUEM 3HAYUTENIBHBIX IIPOCaA-
JIOYHBIX Aedopmanuii. B ciayyae yTedku Ipu TPaHCIIOPTUPOBKE CTOYHBIX BOJ,
COZEPKALMX PACTBOPEHHBIE KHUCJIOTHl WJIM ILEN0YM, HAOIIOJAeTCs H3MEHEHHE
XUMHYECKUX PEaKUUi, IPOTEKAEMbIX B IPyHTaX OCHOBaHUU TpyOonpoBoaoB. IIpu
NOMAJaHNH B TPYHT LIEIOYHBIX CTOKOB MPOUCXOAMUT HeHTpanuszanus cBoOOTHON
YIIEKHUCIOTOW M OMKapOOHaTaMH, B TO BPEMsSI KaK KMCIOThI, B3aUMOJIEHCTBYs C
OukapOoOHaTaMU KaJlbLiKs, IOBBIIIAIOT COJEPKaHUE CBOOOJHOM YITIEKUCIIOTHI.

B 3aBucumocTH OT THIIAa IIPOCAJOYHOIO T'PYHTA BOJOOTBOJSIIME CETU IIPO-
KJIa/IBIBAIOTCS JTUOO OOBIYHBIM CHOCOOOM (TIEpBBIN THUI), JUOO C JOMOJIHHUTEb-
HbIMM TpeOoBaHUsIMU. HeoOXxoauMbIM TpeOoBaHMEM IEpe]l HAYAJIOM CTPOMTEIIb-
CTBA CETEH U COOPYKEHHH ABIIAETCS OOecnedyeHHe OeCHpensITCTBEHHOIO CTOKa
aTMOC(EpHBIX BOJ CO BCEH TEPPUTOPUHM CTPOUTEIBHOM Mmiomaaku. Bo Bpems
IPOM3BOACTBA PAabOT ycTpauBaeTcs OPraHM30BaHHBIA OTBOJ aTMOC(HEPHBIX BOJ
4yepes3 MOCTOSIHHO ACUCTBYIOIINE JTUBHEBBIE CETH C €CTECTBEHHON yTpaMOOBAaHHOM
IOBEPXHOCTU. B cilyuae BO3HHMKHOBEHHSI MECTHOW MPOCAJKU TpyHTa pabOThI
IPEKpaLIaloTCs 10 YCTpaHEHUs MCTOYHMKOB 3aMayMBaHUs T'PYHTa U CTaOMiIn3a-

I[MK TIPOCAI0YHOTO IIpolecca.

118



[Ipu npokiiagke BOAOOTBOASIIMX CeTEeHd MapajulesibHO (yHIaMEHTaM Co-
OpPY>KEHHI PAacCCTOSHHE MO TOPU3OHTAIM 10 (PYHIAMEHTOB 3aBUCUT OT TOJIIIHUHBI
MPOCaIOYHOr0 CJI0s IPYHTA U AUamMeTpa TpyOonpoBoja.

B crecHeHHBIX YyCIOBHSIX TpyOOMpPOBOABI IMPOKIAIBIBAIOT B BOJOHENPOHU-
[[a€MOM KaHaJIe C YKJIOHOM KaHajla B CTOPOHY KOHTPOJBHOTO KOJIOAIA HE MEHEe
0,02.

IIpn npoxnaake ceTeil BOJOOTBEAECHUS TPYHTHI BTOPOIrO THUIA IO IPOCAT0Y-
HOCTH YIUIOTHSIOT Ha rayOuny 20-30 cM 11 citydast BO3MOXKHOW MPOCAAKU OT
coOcTBeHHOr0 Beca rpyHra J10 40 cm. s oxugaemMoi BeIMUMHBI PpOocaaku Ooliee
40 cM KpoMe€ YIUIOTHEHHMSI COOPYX AT BOJOHEIPOHUIIAEMOE OCHOBAHUE C
IPEHaXHBIM CJIoeM ToMMHOW 10 cMm, OTBOIAIIMM aBapuiiHBIE BOJBI B HEMU-
TpaJabHBIE KOJIOJALBI M YCTPOWCTBA. B MeCTe€ CTBIKOBBIX COEAMHEHUN TPaHUICIO
yIayOJsiI0T BHITPAaMOOBBIBAHUEM.

[Tpu npocanke rpynTta 6oisiee 40 cMm aJisi caMOTEYHBIX TPYOOIPOBOJIOB CUCTEM
BOJOOTBEJCHUS MPUMEHSIOTCS KEpaMUYECKUE, HANOpHble M Oe3HalOpHBIE
&KeJe300€TOHHbIE U acOecTolleMeHTHbIe TPpYyObl. /{11 HanmopHbBIX TPyOONpPOBOAOB
UCIIOJIB3YIOTCSl YYT'YHHBIE U HAIIOPHBIE MOJIUITUICHOBBIE TPYOBL.

JUIe  TEeXHUYECKOro OOCIY)KMBaHUS M OCYUIECTBIEHHUS KOHTPOJS 3a
yTeukaMu M3 TpyOONpPOBOJOB  YCTAaHABIMBAIOT KOHTPOJBHBIE  KOJOJIIBI.
OcHoBaHMS MOJ KOJOJALBI IPU MPOKIAJIKE B MPOCAJOYHBIX IPYHTaX 2-TO THIIA
VIUIOTHSIOT Ha TIIYOMHY 10 1 M C yCTpOMCTBOM BOJOHENPOHHMIIAEMOr0 JHUIA U
CTEH, pAaCIOJIOXKEHHBIX HUXEe TpyOONpoBOAOB. BHYTpEHHIOIO IOBEPXHOCTH
KOJIOJLIEB TUAPOU30IUPYIOT IBYMs CIIOSIMU ropsiuero OUTyma 1o npeaBapuTeIbHO
OTrpYHTOBAaHHOH moBepXHOCTH. KOHCTpyKLHUs 3a1enku TpyO B CTEHKH KOJIOJLIEB
J0JKHA oOecreuuBaTh IJIOTHOE COEAMHEHHME M HE3aBHCHUMOCTb  MEXKIY
npocaakaMu Kojioua u TpyoonpoBoaa. OOpaTHYIO 3aChIIKY Ma3yX KOTIOBaHA
IIPOU3BOJAT TOJIBKO MECTHBIM INIMHUCTBIM IPYHTOM CJIOSIMH TONIIMHOM 110 0,2 M C
YIUIOTHEHUEM Ka3KJIOT'O CJI0SI PU ONTUMAIBHON BIIAKHOCTU T'PYHTA, YKa3aHHOU B
npoekre. 1lnoxoe ynnoTHeHne na3yx NPUBOAMUT K ITOSBJICHHUIO JTONOJIHUTEIBHBIX

OOKOBBIX YCHJIUW, CMEIICHUIO WJIH CIBUTY TPyOONpOBOJA WM CTPOUTEIBHBIX
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KOHCTPYKIMI. KOHCTpYKIIMM KaHaJIW3allMOHHBIX BBITYCKOB M3 COOPYXEHHUU B
YCIOBUAX IMPOCATOUYHBIX T'PYHTOB HMEIOT CBOM OCOOEHHOCTH, OMpeeisieMble
ycIoBUSIMH  palboOThl coopykeHHil. BeicoTy oTBepctus nis TpyOomnpoBoaa
OIIPENENAIOT 0 (hopMyIie

B=h+d,+100 mm,
rje s - BBICOTa, YCTaHABIMBAaEMasi KOHCTPYKTHUBHBIM PacueToM B 3aBUCUMOCTH OT
BO3MOXHOM IIPOCAJIKK COOPYKEHHUS, MM; dy - HApYKHBII JuameTp TpyOomnpoBoaa
C YYETOM TUAPOU3OJISIIUN U TOKPOBHOT'O CJIOSI, MM.
Huametp otBepctHs noj TpyOy npuHUMarOT 0O0bIYHO paBHbIM 400 MM. CTeHKYy,
KaK TpaBWiIo, OOMAa3bpIBalOT TOpAYUM OUTYyMOM B 2-3 ClOS M YCTpawBaroT
TJIMHSAHBIA 3aMOK TOMMHON He MeHee 500 mm. OTBepcTHE B CTEHE 3aNOJHSIOT
IpaHyJIMPOBAaHHON MHHEpaIbHOW BaTOM Ha OUTYMHOM MacTHUKC C J00aBIE€HUEM
5% Kay4yKOBOro JlaT€KCa WJIM pE3MHOBOrO Kies. B KadecTBe CBA3YIOLIETO
KOMITIOHEHTa MOKHO HCIOJIb30BaTh PacTBOp OMTyMa Ha yalt-ciupute (52%) win
oensuHa (22%) ¢ nobOaBiaeHHMEM MeJKoro 3amnoiaHutens (26%). TpyOomnposon,
IIPUMBIKAIONIMN K 3aHUIO0, YCTAHABIMBAIOT HE MeHee yeM Ha 500 MM BeilIe mo-
JIOIIBHI (pyHIAMEHTa. 3a30p MEX1y TPyOOIPOBOJOM U NEPEMBIYKON HAJl IPOEMOM

JIOJIKEH cOCTaBIIATE HE MeHee 200 MM.
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Puc. 4.7. CTbikOBbIE COEIMHEHUS MTOA3EMHBIX TPYOONPOBOIOB:
a o, 8, 2, 0 - YYTYHHBIX pacTpyOHBIX i1 TpyO nuamerpom 10 300 MMm; e - ¢
acOecToIeMeHTHBIX: [ - pacTpy0, 2 - Tnagkuil KoHel, 3 - PUrypHbId 31aCTUIHBIHI
YILTOTHUTENH U3 PEeHOIPOPMAIIbACTHANON CHHTETUYECKON PE3UHBI, 4 - PE3HHOBOE
KOJIBIIO, J - My(Ta, 6- pe3MHOBOE CAaMOYIUIOTHSIOIIEECS U YINIOTHUTEIbHOE
(Kpyraoro ceueHus ) KoJbIlo, 7- yopHas MeTajuinueckas Mydra, § - pe3uHoBast
HaKaTHas MPOKJIAJIKa, 9 - KOJIbLO

4.8. IlpoexTHpOBaHHE BOXOOTBOASIIIMNX CHCTEM HAa MPOCAJOYHBIX TPYHTAX

B cocraB MmeponpuaTHii, YCTpPaHSIOIIMX WM YMEHBIIAMOIUX JedopManuu
OCHOBAHMIA, CI0KEHHBIX MPOCAJOYHBIMU I'PYHTAaMH, BXOJSAT: TJyOMHHOE YIUIOT-
HEHUE C MpeBAPUTENbHBIM 3aMauYMBAHUEM HUKHHUX CJIOEB IPYHTa (B TOM YHCIIE
rJIyOMHHBIMH B3pBIBAMM ), PETYIUPYEMOE 3aMAUNBAHNE, a TAKIKE IPYTrUe METOIBI,
NPOBEPEHHBIC HA MPAKTHKE; MPOpe3Ka TOJIIIU CBailHBIMU (yHIAMEHTaAMH U3 3a-
OMBHBIX, HAOMBHBIX, OYpPOHAOUBHBIX U JIPYTUX TUIIOB CBall, a TAKXE CTOJI0AMU WU
JEHTaMU U3 TPYHTA, 3aKPEIUIEHHOTO XUMUYECKHUM, TEPMUYECKUM WM JPYTHUMHU
croco0amu; YIUIOTHEHUE TPYHTa TsDKEIBIMH TpaMOOBKaMHM WM YCTPOHCTBOM
IPYHTOBOM TOIYIIKH, NPENSATCTBYIOUIEH 3aMayMBaHMIO TPYHTOB CBEPXY;
BOJI03AILUTHBIE MEPONIPUATHS, CHHXKAIOIIME BEPOATHOCTh 3aMauMBaHUs IPYHTOB U
BEJIMYMHY NPOCATKH, a TAKXKE YMEHBLIAIOIME BEPOATHOCTH MOIATOIUIEHUS TEP-
PUTOPUI ¥ NOIbEMA YPOBHS MMOA3EMHBIX BOJI.

YII0THEHHE IPOCaA0OYHBIX TPYHTOB NIPEABAPUTEIBHBIM 3aMaulBaHUEM (B TOM
quciie TIIyOMHHBIMH B3pBIBAMH) CIEAYET MPUMEHSTH MPU MPOCAAOYHBIX TOJIIIAX
IJIyOMHOM CBBILIE 8 M JUISl YCTPaHEHUs MPOCAJOYHOCTH I'PYHTOB B HUXKHUX CJOSAX
TOJIIIM, CHUKCHUS UX 1e()OPMATUBHOCTH U MOBBILIECHUS HECYIIEH CITIOCOOHOCTH.

Bonoorsozsiye cetd U COOPYKEHHMsI Ha OCHOBAaHHMAX, YIUIOTHEHHBIX IIpE-
BapUTEIbHBIM 3aMayMBaHUEM (B TOM YHCJIE C HCIHOJB30BAHUEM TIIYOHMHHBIX
B3pPBIBOB), IPOEKTUPYIOT C YUYETOM HEPABHOMEPHBIX OCAJOK 'PYHTOB OT BHEIIHEN
Harpy3KHu U MPOJIOJKUTENBHOCTH X KOHCOJIHIAIUH.

IIpy oxHOCTAAMMHOM 3aMauyMBAHMM NPOCAJOYHBIX TPYHTOB CETH U COOpY-
’KEHUS POEKTUPYIOT C YUETOM HEPABHOMEPHBIX OCAJIOK 3aMOUYEHHOT'0 TPYHTA IO

JNCUCTBMEM BHCIIHCH HArpy3kd, a B IPyHTOBBIX ycinoBusx Il Tuma mo mpoca-
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JIOYHOCTH - Ha Je(pOpMalMOHHOE BO3/CHCTBUE HEPABHOMEPHOI'O OCEIaHUs TPYH-
TOB OT COOCTBEHHOT'O BECa.

[Ipn nByXCTaaMWHOM 3aMa4YMBAaHUM MPOCAJOYHBIX T'PYHTOB CETU U COOPY-
JKEHHsI NIPOEKTUPYIOT € YYETOM HEPABHOMEPHBIX OCA/IOK OT BHEIIHEW Harpysku,
UCXOJSl U3 YCIOBUSl 3aBEPIICHUS OCEJAaHUs TPYHTOB OT COOCTBEHHOrO Beca B
MIEpUOJ MPEIBAPUTEIBHOM CTaANN 3aMaYrBaHHUS.

CaaiiHble (pyHIaMEHTBI MO TPYOOIPOBOJBI U COOPYXKEHHUS HA MPOCATOUHBIX
IPYHTax MPOEKTHUPYIOT € MOJHOM MPOPE3KOM BCEX CIOEB IMPOCATOYHBIX U IPYTUX
BHJIOB TPYHTOB, IPOYHOCTHBIE XapaKTEPUCTHUKH KOTOPBIX CHWXKAKOTCS IpU
3amaunBaHuK. KOHIBI CBall JOJKHBI OMMPATHCA HA MAJIOCKHMAEMBIE TPYHTHI
(cxanbHbIe, KPYMHOOOJIOMOYHBIE C MECYAHBIM 3AIOIHUTENEM, IUIOTHBIE U CPEIHEN
TUIOTHOCTH ME€CUAHbIE U MbLJIEBATO-TJIMHUCTHIE).

YacTuyHoe yCTpaHEHHUE IPOCAJOUYHBIX CBOWCTB I'DYHTOB B BEPXHEH YacTH
ITPOCAZI0YHOM TONIIM PEKOMEHIYETCS NPUMEHATh B COYETAHNUN C BOAO3ALIUTHBIMU
Y KOHCTPYKTUBHBIMU MEPONPUATHUIMU: YIUIOTHEHUE TKEIBIMUA TPAMOOBKAMHU ISt
YCTPAaHEHHsI MPOCAJKU TPYHTOB B IPEAENax BCEH WIM 4YacTu JAeQopMUpyeMOi
30HBl OCHOBAaHHUSA;, CO3JaHHE B OCHOBAHMU COOPYKEHHS CIUIOLIHOIO Ma-
JOBOJONIPOHUIIAEMOT0 3KpaHa, MPEIATCTBYIOIEr0 MHTCHCUBHOMY 3aMadMBAHUIO
HIDKEJIEXKAIIMX IPOCANOYHBIX TPYHTOB; IOBBIIMIEHWE IUIOTHOCTH, MPOYHOCTHBIX
XAPAKTEPUCTUK M YMEHBUICHHUE CKMMAEMOCTH TPYHTOB IIPHU IOCIEAYIOIIEM HX
BOJIOHACHIIICHNH; YIUIOTHEHUE TPYHTOB TSKEJIBIMU TPaMOOBKaMHU JIOMYCKAEeTCs Ha
PacCTOSHAM OT CYIIECTBYIOIIUX 3JaHUM W COOPYKEHHM, [JOCTATOYHOM JUIA
YCTPAaHEHHsI BIUSHUSA HAa HUX JIMHAMHYECKUX BO3JEHCTBHH; YCTPOHCTBO I'PYHTO-
BBIX NOAYIIEK U3 MECTHBIX IVIMHUCTBIX T'PYHTOB C IIOCIOMHBIM YIUIOTHCHHEM H
3aMEHOM MpOoCaJoyHOro TpyHTa B Ipefenax Bced wiM dacTu aedopmupyemoit
30HBL.

JlomyckaeTcsi yCTpOMCTBO JBYXCJIOMHOIO OCHOBAHMS, BKJIFOYAKOIIETO Y-
JIOTHEHHUE TPYHTA TSHKEIBIMU TPaMOOBKaMU, U TPYHTOBOW MOYILIKH.

BoposzamurHbele MEpONpHUSTUS IPU CTPOUTENBCTBE COOPYKEHHUM U CETEH

BOOOOTBCACHHUA Ha IIPpOCAAOYHBIX TIPYHTAX IIPCAYCMATPHUBAIOT IJIA IIPCHOT-
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BpAIICHUsS] WIM CHI)KEHHUS! BEPOSITHOCTH 3aMayMBaHUsl OCHOBAHUS COOPYXKEHUH U
pPa3BUTHs HEPABHOMEPHBIX OCAJI0K U MPOCATOK IPYHTOB, KOHTPOJIS 32 COCTOSIHUEM
BOJIOHECYIIMX CeTeN U AJI1 BO3MOKHOCTH UX OCMOTPA U PEMOHTA.

Kananu3anoHHble BBITYCKM Ha y4acTKax MEXAY 3JaHHEeM (COOPY>KEHUEM) U
KOHTPOJBHBIM KOJOJEM JIOJDKHBI OBITh MPOJOXKEHB B BOJOHENPOHUIIAEMBIX
KENe300€TOHHBIX KaHaJIaX.

[IprmbikaHue KaHaIoOB K (pyHIAMEHTaM 3JIaHUM U COOPYKEHHM JTOJKHO OBbITh
TrePMETUYHBIM, €T0 CJIEAYET BBIIOJIHATh C YYETOM BO3MOXKHBIX MPOCAJAO0K KaHalla U
byHnaMmeHTa 37aHUS (COOpPYKEHHMs). MHUHHMalIbHbIE PAcCTOSIHUS B IUIAHE OT
HapYy>KHbIX TOBEPXHOCTEH KaHAJIM3AIMOHHBIX TpPyO A0 TpaHed (yHIAMEHTOB
ClielyeT NPUHUMATh: B TPYHTOBBIX YCIOBHUSAX | TWIa Mo mpoCagouyHOCTH - HE
MeHee 5 M; B TpyHTOBBIX yciaoBusx Il Tuna nmo npocamgoyHocTy - o taou. 4.3.

Tabnuua 4.3 - MuHUMaNbHBIE PACCTOSHUS B IUIAHE OT HAPYKHBIX

MOBEPXHOCTEHN TPyO 10 KPOMKHU (yHAAMEHTOB

Tonuuua cnost | Paccrosinue, M, mpu 1uameTpe rpyo, Mm
pocagoyHoro | go 100 |cB. 100 mo cB. 300
rpyHTa, M 300
Ho 12 5 7,5 10
Cs. 12 7,5 10 15

[Ipoknaaka TpyOONPOBOJOB MPEAyCMATPUBAETCS B BOJOHEIPOHUIIAEMbIX
KaHaJlaxX ¢ YIUDIOTHEHUEM JIHA TPaHILEeH U ¢ 00s3aTEIbHBIM YCTPOUCTBOM BBIITYCKOB
aBapUUHBIX BOJ U3 KAHAJIOB B KOJOIIBI C Y/IaJICHUEM U3 HUX BOJIBI.

Bonozamury mnpocaJoyHbIX TPYHTOB CJEAyeT IyOnupoBaTh YCTaHOBKOM
MPEJOXPAHUTENbHBIX M CUTHAIM3ALMOHHBIX YCTPOMCTB B cHUcTeMax cOpoca aBa-
puiinbix BoA. [Ipu yTeukax BoJly U3 KOHTPOJIBHBIX KOJIOJEB CIEAYEeT OTKAaUYMBaTh,
a TpU HAIMYUKM MECTHBIX YCIOBUU - cOpachlBaTh CaMOTEKOM Ha YYacTKHU
TEPPUTOPHUI, HE TTOJIJICKAITUX 3aCTPOMKE.

CoopyxeHusi OalmeHHOro TUla (METAaHTEHKHU, Ta3rojabIepbl U Jp.) MPOEKTHU-

PYIOT Ha OCHOBE KECTKUX KOHCTPYKTHUBHBIX CXEM.
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[Ipu pacyeTHBIX KpeHax Oall€HHBIX COOPYKEHHH, MPEBBIMIAIOMINX TIpe-
JI€JIbHBIE, HEOOXOJUMO YBEJIMYMBATH pPa3Mephl OAOLIBbI (PyHIAMEHTa, OIyCKaTh,
[0 BO3MOKHOCTH, LEHTP TSDKECTH COOPYKEHHsI, IMPENyCMaTpUBaThb BAHTOBBIC
YCTPOUCTBA, & TAK)KE MEPOIPUATHS 10 BBIPABHUBAHUIO COOPYIKEHHUS.

[IpoTskeHHbIE TOA3EMHBIE COOPYKEHHSI (TOHHENIH, KaHAJIbI, IEPEX0/bl U T.II.)
IIPOCKTUPYIOT: B MPOMOJIBHOM HAIpPaBICHUH - II0 IOJATIMUBBIM CXEMaM C
paspe3koil AepOopMallMOHHBIMHU IIBAMH Ha OTIEJbHBIE )KECTKHUE OTCEKH; B TOIe-
PEYHOM HAIIPaBJIECHUH - 110 OAATIMBEIM U KECTKUM KOHCTPYKTHBHBIM CXEMaM.

JnmMHy OTCEKOB MPOTSKEHHBIX MOJI3EMHBIX COOPYKCHHMH INMPUHUMAIOT B 3a-
BHCHMOCTH OT HECYHIIEH CHOCOOHOCTH KOHCTPYKLHH, BEJIMYMH HArpy3o0K U BO3-
JeicTBHi OT nedopMannii OCHOBAHUS.

JedopmariioHHbIE IIBBI MEXAY CMEKHBIMU OTCEKaMH HEOOXOIMMO 3aIlHIIATh
OT TMOMNAJaHus IOA3EMHBIX BOJX C TIIPUMEHEHUEM YIPYTUX 3allOJIHEHUN,
KOMIIEHCAIlMOHHBIX BCTABOK U T.II.

IIpononpHbIE YKIOHBI HPOTSHKEHHOTO IIOA3EMHOTO COOPYKEHMS, Ipeny-
CMaTpuBaeMble JUIsl OTBOJA aBAPUMHBIX BOJI, YCTAHABIMBAIOT C YYETOM YKIIOHOB
36MHOM ITOBEPXHOCTH.

EMKoOCTHBIE 3arinyOJieHHbIE COOPYKEHUS, BO3BOJAMMBIE Ha 10JipadaThIBAEMbIX
TEPPUTOPHSX, MPOEKTUPYIOT MO MOAATINBBIM, KOMOMHUPOBAHHBIM WJIN KECTKUM
KOHCTPYKTHBHBIM cxeMaM. llomarinmBasi KOHCTPYKTHBHAS CXeMa OCYIIECTBISACTCS
YCTPOMCTBOM, MPUCIIOCOOJIEHHBIM K HEPAaBHOMEPHBIM JedopManusM OCHOBAHUS
[I0JIATJIMBBIX BOJIOHEIPOHUIIAEMBIX IIIBOB Ha CThIKaX COOPHBIX KOHCTPYKTHUBHBIX
CTEH, a TAKJKE B MX COEUHEHMSX C IIOKPBITHEM, JHUILIEM U IIEPETOPOIKAMM.

[TpoexTupoBaHKE OTKPBITHIX E€MKOCTHBIX 3ariyOJICHHBIX COOPYXKEHHH ocy-
HIECTBIISIETCS M0 KECTKMUM M KOMOMHHPOBAaHHBIM KOHCTPYKTHUBHBIM cxemaMm. OT-
KPBIThIE €MKOCTHBIE 3ariyOJIeHHBIE COOPY)KEHUS, UMEIOLIUE CTallMOHapHOE 000-
PYZIOBaHHUE, IPOECKTUPYIOTCA 110 KECTKUM CXEMaM.

OTKpbITEIE 3arayOsieHHbIE EMKOCTHBIC COOPY/KEHHUS, HE HMMEIOLIUE CTaIHo-
HapHOTO 000PYAOBaHMS, IPOCKTUPYIOT: MPSIMOYTOJIBHBIMH B IUIAHE - 0 )KECTKOH

KOHCTPYKTHBHOM CXeMe; KPYIJIbIMHU - O KECTKONM KOHCTPYKTHBHOHM CXeme mpu
124



HAJIMYUU TMOJ3EMHBIX BOJ M MO KOMOWHMPOBAHHOM - C JHUIIEM, OTCEYEHHBIM OT
CTeH J1e()OPMALIMOHHBIM ILIBOM, IIPU OTCYTCTBUU MOJI3EMHBIX BOJ.

[Ipy NpoeKkTHUPOBAHMM E€MKOCTHBIX 3aryyOJI€HHBIX COOPYXEHUW JUIsl CTPOU-
TEJbCTBA HAa IUIOIIAJKAaX C BBICOKMM YPOBHEM MOJ3EMHBIX BOJ KOHCTPYKLHH
MOJIATIUBBIX MIBOB JIOJDKHBI 00€CHEUrMBATh BOCIPHUSTHE JBYXCTOPOHHETO THUIPO-
CTaTUYECKOTO TaBJICHUS.

PaccTosiHuE OT COOPYKEHHMM CHCTEM BOJOOTBEICHHMS, MPOEKTHUPYEMBIX JUIS
CTPOUTENIBCTBA HA TMPOCAJOYHBIX TpyHTaX, N0 (YHIAMEHTOB 3JaHUN TOJKHO
OBITh: MPU I'PYHTOBBIX YCHOBHUSX | THIa Mo mpoOCaJOYHOCTH - HE MEHEE IMOJy-
TOPHOM TOJIIUHBI MPOCATOYHOIO CJIOS; MPHU TPYHTOBBIX yciaoBusx Il tuma mo
IIPOCAJIOYHOCTH TPHU BOJONPOHMULAEMBIX IMOACTWIAKOIIMX TPYHTaX - HE MEHEE
ITOJIYTOPHOM TOJIIIUHBI ITPOCAJTOYHOTO CJIO0S, TPXU BOJOHENPOHHUIIAEMBIX HE MEHEE
TPEXKPATHOM TOJIUHBI 3TOro ciios (Ho Oonee 40 m).

[IpouHOCTH TPYOONPOBOJOB NPOBEPSAETCS IPU COBMECTHOM JIEMCTBUM Ha-
IPy30K, BO3HUKAIOUIMX B OOBIUYHBIX YCIOBUSX CTPOUTEIBCTBA, @ TAKKE C yUETOM

BO3JICHCTBUI OT MOAPAOOTKH UM IPOCATKH TPYHTOB.

4.9. Iloka3aTenu BOJOOTBeIeHHUS HA MOATAILIMBAEMbIX TEPPUTOPHUIX

Ha miomankax ¢ pa3IM4HBIM COYETAHWEM TPYIN TEPPUTOPHUM, KAK MPABUIIO,
Cle/lyeT YUYUThIBATh pa3MellleHUe (PYHKIMOHAJIbHBIX 30H U OTJ/IEJIbHBIX COOpPYKe-
HUM, CTPOUTENHCTBO KOTOPBHIX MOXET OBITh 00ECIeUeHO C MPUMEHESHHEM CTPOM-
TEJIBHBIX MEP 3aLUTBHIL.

IIpy mpoeKTUPOBAHWUK HUHKEHEPHOW 3allUThl TEPPUTOPHU OT 3aTOIJIEHUS U
MOATOIUICHHUS HAIJCKHUT pa3padaThiBaTh KOMIUICKC MEpPOMPHUATHH, oOecredn-
BAIOIIUX TIPEOTBPAILICHHUE 3aTOTUICHUS M TOJTOIJICHUS TEPPUTOPUN B 3aBUCH-
MOCTH OT TpeOOBaHUM MX (DYHKIIMOHATBHOTO HCIOJIB30BAHUS U OXPaHbl IPUPOJI-
HOW CpeJlbl WM YCTPAHEHUE OTPULATENBHBIX BO3JCUCTBUN 3aTOIUIEHUS U TTOJTO-
TUICHUA.

3ammuTa TEPPUTOPUN HACEICHHBIX ITYHKTOB M CUCTEM HMX JKU3HEOOeCTIeUeHus, a

TAKIKC IIPOMBIIIIICHHBIX 00BEKTOB JOJIXKHa 00eCICUYNBAaTh:
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- OecnepeOoitHOe M HajekHOE (QYHKUHOHUPOBAHUE M Pa3BUTHE TOPOJICKHUX,
I'PaOCTPOUTEIIbHBIX, [IPOU3BO/ICTBEHHO-TEXHUUECKUX, KOMMYHH-
KAallMOHHBIX, TPAHCHOPTHBIX OOBEKTOB, 30H OTIbIXa M APYIHX TEPPHUTO-
PHAIBHBIX CUCTEM M OTIEJIbHBIX COOPY>KEHUI HAPOJIHOTO XO35ICTBA;

- HOPMATHBHBIE MEIUKO-CAHUTAPHBIE YCIOBHSI )KM3HU HACEICHMUS;

- HOPMATHBHBIE CAaHUTAPHO-TMTMEHUYECKHE, COIMAIbHBIE U PEKPEAllMOHHbIE
YCIIOBHUSI 3aIIMILAEMbIX TEPPUTOPUIL;

.+ HCKIIIOYEHHE BO3MOXXHOCTH TEXHOI€HHOTO 3aTOIUIEHUS M TOJITOIUICHHS
TEPPUTOPUM, BBI3BIBAEMBIX PpPa3pabOTKON MECTOPOXKIECHUM IMOJE3HBIX
HCKOIIA€MBbIX.

B kauecTBe OCHOBHBIX CpPEJICTB WHXXEHEPHOW 3aIlUThl IMPEAYyCMATPUBAIOT
0o0OBaJIOBaHNE, UCKYCCTBEHHOE IMOBBIIMICHHE MOBEPXHOCTH TEPPUTOPUHU, pyclope-
TYJUPYIOIIUE COOPYKEHHS U COOPYXKEHHUS IO PETyJIMpPOBAHUIO U OTBOAY IIO-
BEPXHOCTHOI'O CTOKA, JIPEHAXXHBIE CUCTEMBI M OTJEJBHBIE JIPEHAXU U JIpyrue
3aIUTHBIE COOPYKEHUS.

B kayecTBE BCHOMOraTelIbHBIX CPEJICTB WHXXEHEPHOM 3aIUTHI MCHOJIB3YIOT
€CTECTBEHHbIE CBOMCTBA MPUPOJHBIX CUCTEM M MX KOMIIOHEHTOB, YCUJIMBAIOILKE
3((PEeKTUBHOCTH OCHOBHBIX CPEJCTB MHKE€HEepHOU 3ammThl. K nocineaHum oTHocA
MOBBIIICHHE BOJOOTBOJASAILIEH W JPEHUPYIOMIEH poJiM THAporpapuueckod ceTu
IIyTEM PAacCUYMCTKM PyCel M CTapul, (PUTOMEIMOPALHIO, arpojeCcOTEXHUYECKUE
MEpOTPUITHUS U T.1.

B cocraB npoekTa MHKEHEPHOW 3alIUThl TEPPUTOPUHM BKJIIOUYAIOT OpraHU3a-
[IHOHHO-TEXHUYECKUE MEpPONpPHUATHs, MpeaycMaTPUBAIOIINE OOecleueHue Mpo-
ITyCKa BECEHHHUX U JIETHUX aBOAKOB.

EnuHble KOMIUIEKCHBIE TEPPUTOPHAIBHBIE CUCTEMBl WHXXEHEPHOM 3alUThI
IIPOCKTUPYIOT HE3aBUCUMO OT BEIOMCTBEHHON MPHHAIC)KHOCTH 3aIIAIIAEMbIX
TEPPUTOPHIA 1 OOHEKTOB.

PacueTHple mapaMeTphl 3aTOIVICHUI MOMM PEK CIEAYET ONpPEAEIATh Ha OCHOBE
WHXEHEPHO-THIPOJIOTHYECKUX pAacyeTOB B 3aBUCUMOCTH OT IPUHUMAEMBbIX

KJIIaCCOB 3alllMTHBLIX COOpYX(GHHﬁ. HpI/I 9TOM CJICAYCT pPas3jindaTb 3aTOILICHHMA:
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rIyOOKOBOJIHOE (TJIyOMHA CBBINIE 5 M), cpeqHee (TioyOuHa OT 2 10 5 M), MEJIKO-
BOAHOE (IJTyOMHA MOKPHITUS OBEPXHOCTH CYLIU BOJOU 70 2 M).

['panHulbl TEPPUTOPHUII TEXHOTEHHOTO 3aTOIJIEHUS OIPEACNAIOT IMpHU pa3pa-
00TKE MPOEKTOB COOPYKEHUW BOJOOTBEIICHMS PAa3IMYHOTO HA3HAYEHUSI U CUCTEM
OTBOJIa OTPA0OTAHHBIX M CTOYHBIX BOJ OT MPOMBINUIEHHBIX Npeanpuatuid. Ilpu
OLICHKE OTPUILATENbHBIX BO3JAEHCTBUNA MOJATOIUICHUS TEPPUTOPUU YUUTHIBAETCS
riiyOMHa 3aJleraHusi TPYHTOBBIX BOJ, MPOJOJDKUTENBHOCTh W WHTEHCUBHOCTH
MPOSIBJIICHUS MIPOLIECCA, THAPOTre€0JIOrHYeCKUe, HHKEHEPHO-T€OJIOTUYECKHE U Teo-
KPUOJIOTHYECKUE, MEANKO-CAHUTAPHbIE, TCOOOTaHUUYCCKHC, 300J0THYECKUE, MOY-
BEHHBIE, arpOX03sHCTBEHHbIE, MEIUOPATUBHBIC, XO3AMCTBEHHO-3KOHOMUYECKUE
0COOEHHOCTH palioHa 3alIUIIAEMON TEPPUTOPHH.

[Ipu ouenke ymepba OT MOATOINIEHUS HEOOXOJUMO YUYUTHIBATh 3aCTPOMKY
TEPPUTOPHH, KJIACCHI 3AUIUIIAEMBIX COOPYXEHUU U OOBEKTOB, LIEHHOCTH CEJlb-
CKOXO3SIICTBEHHBIX 3€M€JIb, MECTOPOKIECHUN MOJE3HBIX HMCKOIAEMbIX U MPUPOJI-
HBIX JIaHAAa(TOB, a TAKXKE 3arps3HEHUE T'PYHTOBBIX U MOBEPXHOCTHBIX BOJ M3-3a
HapylieHus: paboTbl COOPYKEHUN U CETeil BOJOOTBEICHHUSI.

[Ipu pacnosioXeHUH COOPYKEHHM M CUCTEM BOJOOTBEICHUS Ha MPUOPEKHON
TEPPUTOPHUM TPOEKTUPYEMOI'O BOJOXPAHWIMILA WIM JIPYroro BOJHOIO OOBEKTa
CIIElyeT MPOTHO3UPOBATh PACHPOCTPAHEHUE TNOANOpAa IMOA3EMHBIX BOJ IPHU
pacyeTHOM YpPOBHE BOJIbI B BOJHOM OOBEKTE€ Ha 0a3e Ie0JOrM4ecKUX U THIpO-
re0JJOTMYECKUX M3bICKaHWW, a HA CYIIECTBYIOIIMX BOJHBIX OOBEKTaX - HA OCHOBE

IruaporcoJIOrn4CeCKux HCCHGI(OBaHHfI.
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5. DKOJIOT'O-OKOHOMMWYECKHUE NOKA3ATEJMN UCCJIEIOBAHUN
1O OXPAHE BOJHOM CUCTEMBI BACCEMHA p.UyY

5.1 DJxoHomuveckasi 3PpPeKTUBHOCTH ABTOMATU3ANUN U JUCTEeTYEPU3ALUHU

KAaHAJU3AUMOHHBIX HACOCHBIX CTAHUUM I. Yy

OCHOBHBIMH 3a/la4aMM MPEAIPUATAN SBIAIOTCS CHUKEHHE 3aTPAT U MOBBILICHHUE
HAJeKHOCTU U 3P (HEKTUBHOCTU POU3BOJICTBEHHOTO Mpolecca. PaccMoTpum ux Ha
OMbITE BHEAPEHUSI CUCTEMbl aBTOMATH3alUMU U aucreruepusauuu B ciayxoe KI'TI
ropoaa Yy, npeactaBisionieil cobol TeppUTOPHAIIBHO PACTIPEICICHHYIO CUCTEMY
3 4 KaHanM3aUMOHHBIX HacocHbIX ctaHuuil [139,140], ynanenusix ot LJIC Ha
paznuunble pacctosiHua (1m0 4,2xM). KaHanuzanumoHHBIE HACOCHBIE CTaHIUN
PAcCIIONOKEHBI B TOPOJCKOM MaccuBe. J[0 BHEAPEHUS CUCTEMBI aBTOMATHYECKOIO
yhopasieHus W aucnerdepusanuu Ha kKaxaon KHC npexypsbelii HaOmrogan 3a
TEXHOJIOTUYECKUM IIPOLIECCOM B TEYEHUE CYTOK, MMEJIACh MPOCTas JIOTMYECKas
aBTOMAaTHKa, CJIEAMBIIAs 3a YPOBHEM CTOYHBIX BOJ B pe3epByape. B ciydae

MOSIBJICHUS] aBAPUMHON CUTYaAlIMH JICKYPHBII BbI3bIBACT aBapUHYIO OpUray.

B Tabmume 5.1 - mnpuBeneHa TeEXHHMUYECKas XapaKTEPUCTUKA OCHOBHOTO
YCTaHOBJIEHHOT'O 3JiIeKTpoHacocHoro obopyaoBanus B KHC, nan kparkuii ananus

TEXHUYECKOTO U TEXHOJIOTHYECKOTro cocTossHus o kaxxmon KHC.

Tabmuma 5.1 - TexHuyeckass XapaKTEPUCTUKA OCHOBHOI'O YCTAHOBIJIEHHOTO

anekTpoHacocHoro obopyaosanusi B KHC

Neo | Xapakrepucruka Hacoca XapakTepucTuka an. | Paccrosinn
JIBUTaTEIIsI e no LIJIC,
KM
Mapka |Toxg Q, H, | Tun 1. | N,kB | H,
HACOCA | yCTAHOBK | M’/4a | M | ABUTaTels T 00/Mu
u c H

KHC - 1 (TyGepkyne3nast 60JbHUIIA)

1 | O 1980 216 2 | A-72-2 40 1450 | 4,2
216/24 4
0
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KHC — 2 (O6nactHast MOJMKIMHUKA)

2 | dr 1979 40 1450 1,1
3d-12
KHC — 3 (Camapkanjckasi)
3 | I 1986 216 2 | A-72-2 40 1450 3,0
216/24 4
0
KHC — 4 (PonunbHbIi 1o0M «Math U JUTS)
4 |CM 1999 100 5 |4A200M2V | 37 2900 4.0
100-65- 213
200/2

Yereipe KHC noakaunBaroT 1% CTOKOB TropojJa B CAMOTEYHBIM KOJUIEKTOP.

OcHoBHBIE TIpOM3BOJACTBEHHbIE MoKa3zarenu padorel KHC ropona mpuBeneHsl B

Tabiune 5.2.

Tabmuma 5.2 - OcHOBHBIE TPOU3BOJICTBEHHBIE TTOKa3aTenu padbotsl KHC

ITokazaremu En. mzm. | 2003r. 2004r. 2005r. 2006r. 2007T.
Pacxon KBtu 8135 10424 16800 27100 22606
AJIEKTPOIHEPTUH

Pacxox crounoi | M3 25114,8 |21196,6 |19929,8 | 17274,5 | 16381,9
BOAbI ((pakT)

V nenpHbIN kBtu/m3 | 0,32 0,49 0,97 1,57 1,38
pacxon

AJIEKTPOIHEPTUH

Okazanoce, uyto npu dkcruryaramuu KHC MoOryr BO3ZHHKHYTH CIIEIYIOIIHE

HCUCIIPABHOCTH!

BBIXO/J

n3

CTpOA OJJICKTpOABHUIATCIIA HACOCa BCICIACTBHC

3aKJIMHUBAHUS paboyero Kojeca, oOpbiBa OMHON ¢ha3bl MUTAHUSA, 3aTOIICHUS
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DIIEKTPOJIBUTATENsl HAacoca; TMpeiaBapuifHas padoTa HACOCHOrO arperara -
3aBO3/YIIMBAHUE, YBEIUYCHUEC PA0OYEro TOKA DJICKTPOJBHUraTelsi HACcOCa, BBIXOJ
HANPSOKEHUST THTAHUS 3@ MPEACIbHO JOMYyCTHMBIC T'PAHMIBI, MMOHIKEHUE

temneparypsl Bozayxa B nomeniennn KHC Huxe nonmyctumoi.

IIpu Bo3HukHOBeHMM aBapuu Ha KHC HeoOxomumo: B KpaTualliue CpOKH
COOOIIMUTH UCIIETYEPCKON city»0e 00 aBapuu, MPUHATH PEIICHHE O MEepPEeBOAe Ha
pe3epBHOE 000pyA0oBaHuEe, YCTpaHUTh aBaputo. Kak mpaBuiio, nexypusiii mo KHC
HaXOJUTCSA OJHUH BOIPEKH HOpPMaM TEXHHMKM O€30MacHOCTH U HE HMMeEEeT IpaBa
MIPOU3BOJIUTH OlEpaTUBHbIE padoThl. KBanudukauus AeXypHOro HEBBICOKas,
MIO3TOMY OH MOXET OIIMOATHCS MPU MPUHATUU PEIICHHS B aBapUIHON CUTYyalUU.

Kpome Toro, yacto cepre3Hble aBapuu MPOUCXOAAT B OTCYTCTBUE JI€KYPHOTO.

B pesynbrate BHenpenns CAY wu gucnerdepusaluy  pemiaroTcs  3a1adu
o0wvexkTuBHOro ynpasiienus KHC, u HeoOxonumo Tosnbko obOciyxuBanue CAY,

YTO MOKHO OCYIIIECTBIISITH HEOOIBIINM KoJudecTBOM creruanuctoB KUIuA.

MeTomea pacucTa

Oxonomus cpencts KI'TI r.Uy ompenensercs mo craTbsiM 3aTpaT, CBSI3aHHBIM C

MOCTOSTHHBIM MPEOBIBAHUEM JIFOICH HA CTAHLMSIX MTEPEKAYKU CTOYHBIX BOJI:
1. Crartbs «3apaboTHas 1jaTa, HaJloTH K 3apa00THOM Tu1aTe, pacxodbl Ha

COITMAJIbHBIC HYXABI» [86]:
P3/m= Zﬁ‘: ;. [POT*CH*Kuen* M] + Ilp + CouK,4en*M,

rae @OT - dbonp onnatel Tpya, HaAO0ABKU 3a BPEIHOCTh, pa0OTy B HOUHOE BpeMs
U mpoure HaAOaBKu (TIPEMHH), OTHOCAIIMECS B IIENISIX HAJIOTOOOJIOKEHHUS K
MIPOU3BOJICTBEHHON CTOMMOCTH;

CH - conmanpHbIi HaJIOT - 35,6 %);

Kuen - konuuecTBO uenoBek, padoraronux Ha ganHoi KHC;
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M - yucno Mecsies B roay, M=12;

I[p - nagOaBku (1pemMun), HE OTHOCSIIMECS B LESIX

HAJIOTO00JIOKEHUS K TTPOU3BOJICTBEHHOM CE0ECTOMMOCTH;

Con - pacxo/ibl Ha COLMAJIBHBIE HYXKJIbI, BKJIIOYasl CHELOJEKAY; I - KOJIUYECTBO
KHC, Ha KOTOpBIX TIpearonaraeTcs BHEAPEHNE CUCTEMBI TEJICaBTOMATHUKH.
Pacxogsl (mpu orcyrctBum mpemuit I[Ip=0) mo dersipem KHC, Ha kaxmoir u3
KOTOpBIX paboTaroT, Hampumep, 1 uyenoBek, coriacHo Qopmyne (240),

COCTAaBIISIIOT:
P3/m= 19800-1,3 56-1-12-4 + 0-12 + 20000-12-4 =
= 1288742 + 960000 = 2248742 teHre/ron.

2. 3arparhl Ha MOAJIEPKAHUE TEMIIEPATYPbl BHYTPU OOBEKTOB B COOTBETCTBUHU
C CaHHTapHBIMH HopMaMH U «llosoxkeHHeM 1O OINpEenerIeHu0 pacdyeTHOTrO
KOJMYECTBA  TEIUIa HAa  HYXAbl  OTOIUIEHMS,  BEHTWIALMH, TOPSYETO

BOJIOCHAOXEHUSI»
Qo.roa = VKLqO(tgg-tep.o)no-1,1 + 10,

rae VK - ctpoutenbHblil 00beM 37aHuA, M ;
L - nonpaBouHblil KO3pPULMEHT 1Ipu tyopM> pasHsbiii 0,93;
qo - YACIbHAsI OTOMUTEIbHAS XapaKTCPUCTHKA 3TaHuH, KK/ (M -1);
tgy - pacueTHasi BHyTpEHHsIs Temiieparypa, °C;
tpo - CpPENHAA TEMIEpaTypa Hapy»KHOTO BO3JyXa OTOIMTENBHOIO MEPHOJA
(-8,6°C);
Ty - MPOJOJKUTENbHOCTh OTONUTEIBLHOIO IIepuoja, paBHas 4056 yac;
1,1 - xoaddunueHTt, yduTHIBAIONMN BO3ACHCTBHE BeTpa (TPUHSTH COTIIACHO
CIIPaBKE THAPOMETEOCTYKObI).
[Tpu cpemnnx ctpoutenbHbix o0bemMax KHC romoBoe TtemmomoTpediicHue
cocrapisier okosio 16,2 I'kan, croumocth 1 I'kam - 1900 tenre, misi dyeThIpex

nepekaunBaromux KHC omnara otornenus cocrapisger 123120 Tenre/ron.
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Tak kak paboTa CUCTEMBI TEI€aBTOMATUKN HE TPEOYeT MOCTOSIHHOI'O MPUCYTCTBUS
mojed Ha oOBbEKTax, TEeMIlepaTypy BHYTPH 3JaHHUS MOXXHO MOJAEPKUBATH Ha

ypoBHe 5-7°C (TeMiiepatypa dKCIuTyaTallui 000PYI0BaHMs) BMECTO MOJIOKEHHBIX
12+15°C (HacocHble craHiuu). [loaToMy TrofoByr0 HOpPMY pacxoda Tera

YMHOXAIOT Ha MOHIKAOMUNA KOIPDULIUEHT:

X (tBH-tcp.0)/ (tBH.pacu~tcp.o)

X =(6+8,6)/(15+8,6) = 0,62

Torma cTOMMOCTE OTOIIJICHHS cCOCTaBUT 76334,4 Tenre.

DKOHOMUS CpeACTB Ha oToruieHue paBHa 38%, uto cocrasiser 6,16 ['kan/ron Ha
onHo KHC, wim okono 11704 tenre, cnenoBarensHo, 1 yetbipex KHC - 46816

TCHIC.

3. 3aTpaThl Ha YyCTpaHEHHE aBapuil (3aTOIJIEHHE HACOCHBIX), BBI3BAHHBIX

CyOBbEeKTUBHBIMH (haKTOpaMH (HECAHKIIMOHUPOBAHHBIM OTCYTCTBUEM IE€PCOHANA,

HU3KOM KBau(uUKaImen, OTCyTCTBHEM OIepaTUBHON MHPOPMAIIUK Y AUCIIETYEpA),

OTKa3aMHM TCXHHUKHU 110 IIPUIKMHC CTAPCHU.

CrouMoOCTh yCTpaHEHUs OJHOM aBapuu (3aTOIUIEHWE HACOCHOM) COCTaBIISET
npumMepHo 1500 Teic. Tenre (o ganueiM KI'TI r.Uy, xonudecTBo aBapuii B roja B

CpEIIHEM COCTaBJsAeT 1.
CTOMMOCTb YCTpAaHEHHUS aBapyil B TOJ;

1-1500000 = 1500000 Tenre/rox.

I'onoBbie 3aTpaThl Ha OOCIIY)KMBaHUE U YCTPAHEHHUE aBapHil B HACTOSIIEE BpeMs

COCTaBIIAIOT (0€3 y4eTa TPaHCIIOPTHBIX AMOPTU3AIMOHHBIX PACX0JI0B):
Q = P3/I1 + omurara terura + 3aTpaThl Ha yCTpaHEHUE aBapyuil =

2248742 + 123120 + 1500000 = 3761062 Tenre/ros.
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4. CtrouMOCTh MOJIHOTO LMKJIA BHEAPEHHS aBTOMATU3AIMKM TEXHOJIOTHYECKOTO
npouecca Ha 4detbipex KHC coctaButr 9000000 tenre. CTOMMOCTH BHEAPEHUS
mucnerdyepuzanuu - 1750000 Tenre (0e3 QakTUyeCKMX MOHTAXHBIX PAbOT U
3aMEHbl HACOCHBIX arperatroB no ¢akruueckuM 3aTparam). COOTBETCTBEHHO, IS

yeTeipex KHC ato cocraBur:
9000000+ (1750000-4) = 16000000 TeHre.

5. Pacxonpl Ha coaepxkaHue crnenquanucToB, oOcimyxuBatoumx CAY, u

nucneryepusanuio Ha yerbipex KHC:

OSXKYpHBIA TepcoHal - 4 dell., HayaldbHUK TMoApa3ieneHus - 1 den.,

JIOMOJTHUTEILHBIN CHEIMAIUCT - 1 ueir. Itoro 6 ye.
P3/n(o6cmyx)= 19800-1,356-12-6 + 20000-12-6 = 3373114 tenre/ros.

Torma, npu 3arparax Ha BHeApeHue CAY u aucnerdyepusannio, CHUKEHHUE 3aTpar
Ha oromenne KHC wu 3apmmary oOciayxuBaromeMmMy TMEpPCOHANY, CpOK

OKyIacMOCTH CUCTCMbI COCTABJISCT:

(3373114 (3/m o6¢cayxk.) + 76334 (3a Temio) + 16000000 (Buenpenue))/ /(2248742
(ct. 3/m) + 123120 (3a Tero) + 1500000 (yctp. aBapuii)) CpOK OKYNMAeMOCTH =
1,02 rox.

OkynaeMoCTh CHCTEMBI aBTOMAaTH3auu U aucrerdyepusanuu Ha dyeteipex KHC r.

Tapa3 coctaBut okoio 1 rozaa.

Takum o00pazoM, TMOCIIE€ CpOKa OKYyHNaeMOCTH OSKOHOMUYECKHA d(PPexT oT

BHenpeHust ACY coctaBut 0osiee 422 ThIC. TEHTE B TOJI.
DKOHOMMYECKHE MOKa3aTeNH NPUBEAEHBI B TabiuIe 5.3.

Tabmuma 5.3 - CpaBHUTENBHBIE 3KOHOMUYeckHe nokazaTenu KHC r. Uy

3apaboTHasi 1u1aTa | 3aTpatrbl Ha | 3aTparbl Ha | 3aTparbl Ha
0OCITY>KUBAIOIIETO | MOAACPKAHUE yCTpaHEHUE BHenpenue ACY,
MEePCOHANa,  THIC. | SKCIUTyaTAIlMOHHBIX | aBapuH, THIC.
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TCHI'C napamMeTpoB, TBIC. | TCHIC TBhIC. TCHI'C

TEHTe
o Baenpenust ACY
2248,742 123,120 1500 -
[Tocne BHeapenus ACY
3373,114 76,334 - 16000

Cpok OKyIaemMocTu roga

T=(3,+W A/ 32 + W2+Z) =(3373,114 + 76,334 + 16000/2248,742 + 123,120 +
1500)=5,02

rjae 3; v 3; - COOTBETCTBEHHO 3apa0OoTHAsl IJl1aTa J0 U M0CJe BHEAPEHNUS,

W, u W, - 3aTpaTa Ha OTOINIEHHE COOTBETCTBEHHO 110 U MIOCJIE BHEAPECHUS;

A - CTOMMOCTb BHEJIPEHUS;

Z - 3aTpaThl HA YCTPAHECHHUE aBapuil.

DxoHoMHYecKast 3P(HEKTUBHOCTh MOCIE OKYaeMOCTH 422 THIC. TEHTE B TO/I.

5.2 Jxonomuueckasi 3pPpekTuBHOCTH OT BHeApeHUuss APM «Pacuer IIC»

Ilog »skoHOMHUYECKON  3(PGEKTUBHOCTHIO MOHUMAETCS  1EIecO00pPa3HOCTh
MIPUMEHEHHUS CPEACTB BBIYMCIUTEILHOW W OPraHU3AIlMOHHOW TEXHUKU IIpU
dbopMupoBaHuH, repeade 1 00padboTKe JaHHBIX. DKOHOMHYECKast 3P (HEKTUBHOCTh
paccUMTBIBAETCA ISl OIEHKH 1esiecoo0pazHoctu pacuera [1JIC ¢ ucnonp3zoBanueM
OBM. Ee ompeneneHue CBsS3aHO C HEIOCTAaTOYHBIM KOJUYECTBOM PECYPCOB,
WCIIOJIb30BAaHUE KOTOPBIX HEpaBHO A(M(PEKTUBHO N pPA3NUUHBIX  LETEH.
OCHOBHBIMH TOKA3aTEISIMU YKOHOMUYECKON 3(P(HEKTUBHOCTH SIBISIOTCS TOJI0BAS

skoHoMmust C, TOmOBOW SKOHOMHYECKHMU ddhdexkT 3D rox, KOIPPUIUEHT
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PKOHOMHYECKON A(PPEeKTUBHOCTH KamUTaIbHBIX BioxeHud Ep, u cpoka
okynaeMmocTu tp. Jlns uX omnpeaeneHuss CpaBHMM [JBa BapuaHta oOpadoTKu
uHpopmaru: o0paboTk MHPOPMALMKU BPYYHYIO M C MOMOILIBIO KOMIIBIOTEpA.
OxoHomuueckass  A(PQPEKTUBHOCTh  HANPSAMYIO  3aBHCUT  OT  BBIOPAHHOTO

KOMITBIOTEPHOI0 000PY/10BaHUs U IPOrPaMMHOT0 00€CTICUEHHUS.
[lepBblii BapuaHT: 00padOTKa BPYUHYIO.

K, =0, T.e. KanuTaabHBIX BJIIOKECHUU HET.

Tekyiue 3aTpaThl 111 py4yHOH 00pabOTKHU:

C;=C3z/ntCmat

rae C3/m— 3apaboTtHas maTta padoTHuka, Beayilero pacuet [1/1C;
Cwmar - CTOMMOCTB PacXoJHBIX MaTepuanos B roa, Cmat = 4800 TeHre.

Pacuer npoBoauT 1 pabOTHUK, BEAYIMI cieUMaIACT ¢ 3apadboTHoil niaTtoi 30000

TeHre B mecsau. Orcrona:
C3/m=30000* 12 = 360000 TeHre.
C, =360000+4800 - 364800 TeHre.
BTopoii BapuaHT: ¢ HCIOJIb30BAHUEM KOMITBIOTEPHOTO 00ECIICUEHUS.
K, = KBt + Knnm + KIlpoekt + KoOyuen
rie KBT - cToMMOCTh BRIUHMCITUTENHHON TEXHUKH U 000PYI0BaHUS,
KBT = 54654 Tenre;
K - croumocts APM «Pacuet ITICy», Krmmm = 10000 tenre;

Knpoekt - croumocTs oOciefoBaHUSI MPEANPUSTHS, Pa3pabOTKU U BHEIPCHUS

mporpamMm,

KoGyu- pacxo/ibl Ha 00ydeHue rmepcoHana.
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[IpoexTupoBanrie W BHEApPEHUE MOpydaeTcs nporpammucrty. Ero oxian
cocrasisieT 18000 Tenre, uto O6bU10 oTHECeHO Ha KnpoekTt = 25000 Tenre. Tax kax
oOydeHue MPOBOAUT TOT K€ NporpamMMucT, To B KoOyd BKIIOUMM TOJIBKO

CTOUMOCTbH NpuodpererHou mureparypsl KOO6yu = KOO0 Tenre.

Torna
K; = 54654+10000+25000+1000=90654 teure
C, =C3/utCam+Con/sa+CwMmar ,
rae C3/m - TogoBoit ¢poH 3apaboTHOM TIaThl pa0OTHUKA;
Cawm - 3aTpaThl Ha aMOPTU3AIIUIO KOMITBIOTEPOB U 000PYA0BAHUS;

Con/sH - 3aTpaThl Ha AJIEKTPOIHEPTUIO: TMOTpedIisieMas MOIIHOCTh KOMITbIOTEpa

450Bt/4, npuntepa - 120B1/4.
ITpu aBTomatuzanuu pacueta [IJIC ocTtaeTcs TONBKO MPOTPaMMHUCT.
C3/m = 25000* 12 = 300000 Tenre.
Cam = 50654*0,25+14000*0,33 = 17283,5 tenre

Croumocts 1kBt1/u=7,73Tenre. ®oHI WCMONB30BaHUA KOMIBIOTEpOB | dac B
aeHp™* 24 pabounx nHs B Mecsie * 12 mecsueB =288 yacoB, POH] UCIOIB30BAHUS

npunTepoB 0,5 yac B jieHb * 24 pabouux qHd B Mecsll * 12 mecsiueB =144 yacos.
Con/on = 288u*0,45 xBt1/a*7,731enre/kBr/u+
+1444*0,12xB1/4*7,73Tenre/xBt/4u = 1135,38 Tenre
Cwmar = 9000 Tenre

C, =300000+17283,5+1135,38+9000 = 327418,18 Tenre

Haiinem C - roJIoBY10 SKOHOMHUIO:
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C=C-C

C = 364800-327418,88 = 37381,12 tenre, T.k. 37381,12>0, TO HCHOJb30BaHUE

OBM npu ydere Tpyaa BbITOAHEE, YEM BECTH YYET BPYUHYIO.
Onpenenum roJIoBoil 3KOHOMUYECKUH 3P PeKT:
Or=3;-3,,
rae 3; = Cy, T.x. K;=0
3,=C+En *K,,
rae EH - HopMaTuBHBIN K03 (ULIMEHT Ucronb3oBanus DOBM,
En= 0,35
C'= Cy-Crocn

C'=327418,88 - 51000 = 276386,88 TeHre
CxocB=51000 tenre
3 = 364800 Tenre,
3, =276386,88+0,35*90654 = 308147,78 Tenre
Or = 364800-308147,78 - 56652,22 Tenre

Ep = (C-C)/(K3-K))
Ep = (364800-276386,88)/(90654-0) = 0,97
0,97>0,35, 1.e. BHeapenune IBM nenecoobpaszHo.

DKoHOMMYECKHE TIoKazaTenu oT BHeapeHuss APM «Pacuer I1JIC» npuBeneHsl B

Tabsuie 5.4.

Tabnuma 5.4 - OxoHOMHYeCcKHe nokazatenu oT BHeapenus APM «Pacuet ITJC»
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No OKOHOMHYECKHE TTOKa3aTeIn Ennnuna 3HaucHUE
U3MEepeHus .
nokasatresnein
1 CroumocThb 3aTpar no | Tenre 364800
BHenpeHnus APM
2 CroumocTb 3aTpat nocie | Tenre 327418
BHenpeHus APM
3 I'onoBoii sKOHOMUYeckui | Tenre 56652
s dexr

AKTBl BHEAPEHUsS MO pe3yibTaTaM HACTOSIIMX HCCIIENOBAaHUN TPUBEACHBI B

npennoxenusx [, E, XK, K, JI, M, H.

BuIBOaBI IO NATOM rj1aBe

CorynacHO JaHHBIM TNPOMBIIUIEHHBIX CTOKOB 1O T. IIIpIMKeHT mo 18 - T
HOPMHPYEMBIM IIOKa3aTeNIIM CTOYHBIX BOJ PAaCCUUTAHbl OOLIMN MOTEHLIMAIbHBIN

yiiepo, hakTUUeCKUM ymepO U MpeaoTBPaIeHHBIN yiepo.

Pacuersl moxkazatenu, 4ro ymepO oOT HeIPPEKTUBHOCTH OUYUCTHBIX

coopyxkeHui T. [IIbIMKEHT Ha CerogHsIIHUN AeHb opsiaka 45, 9 MIIH. TEHTE.

ITpu BHenpenun CAY u aucnerdyepusalii Ha KaHAJIW3alMOHHBIX HACOCHBIX
CTAHIIUSAX  YBEIMYMBAIOTCA  MEKPEMOHTHBIE  HMHTEpBajbl  00OPYJOBaHHUS;
CHIMKAIOTCSL  DKCIUTyaTal[MOHHBIE 3aTpaTbl W  BEJIMYMHA ITIYCKOBBIX TOKOB
AJICKTPOJABUTATEIE JO0 YPOBHS HOMHUHAJIBHBIX, YTO HCKIKOYAECT BPEIHOE
BO3/ICCTBME HX Ha TNHUTAIONIYI0 CE€Th; MCKJIIOYAIOTCSI TUAPOyAapbl B
TUJIPABJINYECKON CETH M CYIIECTBEHHO CHWKAIOTCS ITHMHAMUYECKUE BO3IACHCTBUS

Ha TCXHOJOIH4YCCKOC 060py,Z[OBaHI/Ie n CCTU, o0OecreynBaeTcs jamura OT
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CCPBLE3HBIX aBapHﬁ H, KaK CJICACTBUC, HCKIOYANOTCA 3aTpaTbl Ha PCMOHT

000pyZI0BaHUs; 3HAUUTEIHLHO YBEJIMUMBAETCS pecypc padoThl 000py10BaHHUS.

Pacuer sxoHoMuueckoil addextuBHocT OoT BHenpeHuss APM «Pacuer ITHC»
MOKa3aJl, 4YTo ucnoib3oBanue DBM npu yuere Tpyaa BhIFOJHEE, YEM BECTH y4eT
Bpyunyto. [lo HammMm pa3zpaboTkaM BHEIpPEHa CHCTEMa aBTOMAaTH3AIlUU

TEXHOJOIMYCCKOTO IMponeccca noaain BOAbI B I'. IIbIMKEHT.

ITo ropoxy Yy BHeapeno aBromatuueckoe ympapieHue (CAY) cucremsl
BOJIOOTBEICHUA. DTO MO3BOJISIET €KETOJJTHO YKOHOMUTH MOpsAKa 422 THICSYU TEHIE

B I'OJI.
3akjaYeHue
Kparkue BbIBOABI 10 pe3yJIbTATAM IUCCEPTALUOHHOT0 UCCIICI0BAHUS

1.  IIpoBexen cOop u aHANM3 MPEACTABUTEIBHON WH(OPMAIIUHU 11O BCEM BHIAM
TEXHOTCHHBIX aBapuWii Ha OCHOBHBIX DJJIEMEHTaX CHCTEM BOJOOTBEACHHUSA TIO
ropogam FOxuoro Kazaxctana. Ha ocHOBe OILIEHKH M CpPaBHEHHSI 3TUX OTKA30B C
aHAJIOTUYHBIMH ~ CHCTEMaMH  BOJOOTBOJSIIMMHM  CHCTEMaMH  IIPOM3BeNeHa
KJIaCCH(UKAIUSI OTKA30B, MPUBOAAIIUX K IKOJIOTUYECKUM TOCIEACTBUIM C YIETOM
CEHCMOONACHOCTH PErMOHa. BBIABIEH OCHOBHOM 3JIEMEHT - BOJIOOTBOJSIIAS CETh
(TpyOOIIPOBOBI), MOJABEPKEHHBIH HaWOONBIIEMY PHUCKY OTKA30B MPH PaBHBIX

YCIOBHAX OKCILTYyaTalMH.

BrlisiBrieHbI pOOIEMBl PKOJIOTHYECKON HAACKHOCTH (YHKIIMOHUPOBAHUS CUCTEM

C60pa, 0TBOZAa IMOBCPXHOCTHBIX CTOKOB.

BHGpBbIC YCTAHOBJICHO BJIMAHHUC HCYYTCHHBIX CTOKOB Ha pPCKUM pa60TI>I C

OIIPCACIICHUEM HX O6'I>GMOB, MMOCTYIaroImunXx B BOJOOTBOAAIINUC CUCTCMBI.

YcranoBiieH ux o0beM g 1.1y, He UMEIOIIETO TOXKIACBON (JIMBHEBOM) CETH, HA

ypoBHe 20-25% 10/10BOT0 00BEMa CTOKOB.
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2. Brnepsbie pa3paboTaHbl MaTeMaTHUYECKME MOAENH (DYHKIIMOHUPOBAHUS
BOJOOTBO/ISIILIEN CUCTEMBI. OnpeneneHsl OCHOBHbIE I10Ka3aTellu,
XapaKTEPU3YIOIIME HKOJIOTHYECKYI0 HAJAEKHOCTh CHCTEMBl BOJOOTBEICHUSI.
VYcTaHOBJIEHBI TEOPETUYECKUE 3aKOHBI pacHpeieiieHus: BpeMEeHH Oe3aBapuiiHOI
paboThI CETH U BPEMEHH €€ BOCCTAHOBJIEHUS B pabouee COCTOSIHUE. AHATUTUYECKU
YCTaHOBJICHO ONITUMAJIBHOE YUCJIO aBapUNHBIX Opuran. TeopeTnyecku onpeaeneHa
Y Ha IIpUMeEpe MoKa3aHa METO/IMKa pacyeTa NokaszaTeseit 6e3aBapuitHoil  paboThl

KaHaJIN3aIIUOHHBIX HACOCHBIX YCTAHOBOK.

Bnepsble pa3zpaboTraHa MeTOJlMKa pacdeTra IoKa3zaTejaed  IKOJIOTMYeCKOM
0€30MacHOCTH BOJOOTBOSLINX CETE - BPEMEHH BOCCTAHOBJIEHHUS CETH IOCHE
aBapuy C YYETOM BpPEMEHH JUIsl 3aMEHbl YCTapeBUIMX (M3HOILUEHHBIX) TPYO.

Paccunran ko3 duiueHT crapeHus Tpyo .

3. Onpenened Ko3(pGUIMEHT, MO3BOJSIONINN CBA3aTh KOJIMYECTBO aBapuil Ha
CTapeIOIIMX DSJIEMEHTAX CETH C SBHBIM BBIPAXCHHEM TIOTOKA OTKA30B dYepes
IUaMeTp M YKJIOH TpyO, d9ro oOserdaer omnpenaeiacHHe CBOSBPEMEHHOCTH U

OYEpPEHOCTU MEPOIPUSITUN 10 MOJACPHU3AIMU CUCTEMbI BOJJOOTBEICHUS.

OnpITHBIM TyTEM YCTAHOBJIEHBI MAapaMeTp ( - MHUHUMAJIbHOE IPEBBIIICHUE
BOJOCHAOKEHUSI HAll BOJOOTBEICHUEM, a Takke KOd()(PUIMEHT, YUUTHIBAIOIIUN
IIPUTOK JIPEHAXKHBIX U UH(PUIBTPAIIMOHHBIX IIPUTOKOB B BOJIOOTBOJISAIIYIO CETh JUIS
ropoaa Yy.

4. CocTaBieHbl ypaBHEHUSI MaTEPUAIBHOIO IIOTOKA M PpEXUMa JABUKECHMS
CTOYHBIX BOJ B a)POTCHKAX C MIPUMECHCHUEM MAaTEMaTUYECKUX Moesed MoHO u
I'epbeprTa, ¥ MareMaruueckas — Mojeiab  o0e33apakuBaHHMS ~ CTOKOB
yIBTPa(UOIETOBBIMU JTy4aMU U O30HOM.

[IpuBeneH HOBBIN MOKAa3aTeb - KOPPEKTUPYIOMIHH KOI(DDUIIUEHT, YIUTHIBAIONTUI
TpaHchOpPMAIMIO OYUIIIAEMOT0 TTOTOKA B MpoIecce PHIbTPOBAHUS B 3aBUCHMOCTHU
0T (aKTH4EeCKONH KOHUEHTpallud HUTPHUTA, aMMmuaka, ¢ocdara, HUTpaTa,

B3BemeHHoro Bemecta, bI K, XIIK u cynsdara B Bogoemax.
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5. Ilo OKCIICPUMCHTAJIbHBIM JAAaHHBIM OHNPCACIICHBI MPCACIbHO-A0ITYCTHUMBIC
C6pOCI>I 3arpA3HAIONMX BCIICCTB IJiA NPYIAOB - HAKOMNUTEJIEH | pa3pa60TaHa

nporpamma «Pacuer I[TC».

6. JIIst ~ KOMIIEKCHOIO  aHaJM3a  BOJHOM  Cpelbl  PEKOMEH]IOBAaHbI
YHUBEpCAJIbHBIE TOKa3aTeau: CTENeHb yiiepda OT OTHOCUTEIBHOH Macchl
3arps3HUTENS; MOAUGUIUPOBaHHAA QYHKIUS Mp - YyUYUTHIBAIOMIAA CYyMMY
MOKa3aTeNnel 3arpsi3HUTENEN; BECOBOM MHOXHUTENIL WP - COOTBETCTBYIOLIUN
Pa3JIMYHBIM CTENEHAM aBapuil HA CUCTEMAX, 3arps3HSIOINX BOJIOEMBI; [TOKA3aTEIb
K¢ - yuuTeiBaronmi yxyJAIIEHHE KAadecTBa OKPYXKAKOIIEH Cpeabl; I0Ka3aTelb
3 GEeKTUBHOCTH 3D - YUYWUTHIBAIOMIMI CTENEHh HAJIESKHOCTH U AKOHOMHYECKOU

3 (HEKTUBHOCTH BEIOPAHHOM CTPATErHH OXPaHbl OKPYKAIOIIEH CPEIbI.

7. YcraHoBNIEHA CBSA3b MEXKIAY TOKCHMYHOM Maccol W  KOHIEHTpalHen

3arpA3HAIONINX BCHICCTB CTOYHBIX BOJL C YUCTOM MCCTHBIX YCIIOBHﬁ.

8. BoisiBIeH 3KOJIOT0-3KOHOMHYECKHH  ymiepO OKpyXarIieil cpene OoT
JEATELHOCTH TOPOJCKUX OYHUCTHBIX COOpYyXeHui. OrpejieneH 3KOHOMUYECKUH
a¢dPekT OT BHEAPECHHS aBTOMATH3AIMM M JUCICTUCPH3ANNN KaHAIM3aIMOHHBIX

HACOCHBIX CTAHIIUH.

OueHka MOTHOTHI pelieHui MocTaBJIeHHBIX 3a4a4. [locTaBieHHble epen
HACTOSIIIIMMM MCCIIEIOBAHUSAMM IMPOOJIEMBl PELICHBI, Ledb PadOThl JIOCTUTHYTA.
Pesynbrarel poBeZieHHBIX PadOT, UX OLEHKa MOATBEPKAAIOT 0OOCHOBAHHOCTH U
HOJHOTY pPELICHUI MOCTaBICHHBIX MHepen paboToil 3adad, U OHU BHEIPEHHI B
IPOEKTHBIX M JKCIUTyaTallMOHHBIX cucTteMax «Bomokanam», a Takxke B y4eOHBIX

npoueccax BY3a.

Pa3zpaborka pexkoMeHJauMii M HCXOAHBIX JAHHBIX N0 KOHKPETHOMY
HCNOJIb30BAHHUIO Pe3yJbTaToB. /11 IIMPOKOro MNPUMEHEHUS Ha MPAKTUKE
PEKOMEHYIOTCSI BIEpBBbIE HAyYHO OOOCHOBAHHBIE MAaTEMAaTHUECKHE MOJENN
(GYHKIMOHUPOBAHMSI  DJIEMEHTOB  BOJOOTBOMSIIMX  CHUCTEM, JMIIUPUUCCKHE

(I)OpMyJII)I A1 OIIPEACIICHUA HAACKHOCTH B 3aBUCMMOCTH OT AMaMETpa U YKJIOHA
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TpyOonpoBoaos. Ilpeanaraercss MeToauka pacdera MokaszaTesied HaJeKHOCTH WU
HKOJIOTMYECKON 0€30MacHOCTH BOJAOOTBOJSIIMUX CETeH B NEPUOJ HHTEHCHUBHOIO
MPUTOKA HEYUYTEHHBIX MaBOJAKOBBIX, WHQWIBTPAIIMOHHBIX BOJ JJIS TOPOJIOB, HE
MMEIOIMX JIMBHEBYIO KaHanmuzauuto. [Ipennaraemast mertonuka pacuera [1J1C,
HOBBIN TIOKa3aTelb HAJEKHOCTU - KOPPEKTHUPYIOMIHH KO3(DPUIMEHT, a Takke
paspabotanHass mnporpamma «Pacuer IIJIC» wmoryr OBITh HCIIOJB30BAHBI
CHEUANIUCTAMH TPOEKTHBIX M HAYYHO-HCCIEAOBATEIbCKUX OpTaHu3aluil mpu
MPOCKTUPOBAHUHN HOBBIX W PEKOHCTPYKIIMU ASKCIUTYAaTUPYEMBIX BOJOOTBOJISIINX

cucTeM, a Takxke B yueOHoM nporecce B BY3ax.
OuneHka TeXHMKO0-IKOHOMU4YeCcKOo# 3¢ PekTUBHOCTH BHeApeHusd. [Ipu

OLICHKE TEXHUKO-IKOHOMHYECKON 3A(PPEKTUBHOCTH PpE3yJbTAaTOB BHEAPEHHUS

CICAYCT OTMCTUTD CIACAYIOIICC!

IIpenoTBpamieHHblid  ymepd OT TOpPOJCKMX OYMCTHBIX COOPYKEHHH B
pe3yJibTaTe MOBBIMIECHHS HAJAEKHOCTH 1O ropoay Uy cocraisieT 278,3 MIIH. TEHTE
B rog. Cpok oxynaemoctu cucrembl ACY KHC r. Uy okomo 1 roma u

sKoHOMHUYECKUH 3P DeKT cocTaBisaeT Ooiee 422 ThIC. TEHTE B TOJI.

OneHka Hay4yHOTO YpPOBHSI BBIIIOJIHEHHOW pa0OThl B CPABHEHUM C JIYYILIUMH
JAOCTMKEHUAMHU B JaHHOM oOsactu. [lo cpaBHEHHIO ¢ JIyUIIMMHU TOCTHKEHUSMHU B
00J1aCTH MOBBIILIEHUS HAJIEKHOCTH BOJAOOTBOISIMX CUCTEM CIIEYET OTMETUTH TO,
YTO B HACTOAILIMX MCCIIENOBAHUAX BIIEPBBIE PACCMOTPEHA BCA CHUCTEMA B LIEJIOM.
Bnepssie 1 ropoga Uy ompeneseHsl NOKa3aTeNu HAACKHOCTH BOAOOTBOIAIIAX
CHUCTEM Kak /UId PAlOHOB, IOABEPKEHHBIX CEHCMHUYECKUM BO3JIECUCTBUAM. OJTY

METOUKY MOHO MPUMEHHTH 17151 Tro0oro ropoaa Kazaxcrana u Cpegneit Azumn.

YcraHoBlieHA OCHOBHas TCOPETUICCKAA 0aza AL OIIPEACIICHUA rokazaresei

HaACKHOCTH HC TOJIBKO IJIA JIMHCHHOU qaCTH, HO N JJId OYHNCTHBIX COOpY)KGHHﬁ.

BHepBbIG HCIIOJIb30BaH HOBBIM  I1OKa3aTellb HaAeKHOCTH, OI_IeHI/IBaIOII_II/Iﬁ

HOPMATHUBHOC Ka4CCTBO CTOYHBIX BOI[-KOppGKTI/Ipy}OIIII/Iﬁ KO3(1)(1)I/IIII/I€HT.
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Pazpaborana CTpyKkTypHasi cXemMa CHCTeMbl aBTOMATH3alMU  YIPABICHUS
BOJOOTBOJSIIIUMHU CHUCTEMaMHU. Pazpaborana  APM «Pacuer ITJIC»,

YHHUBepcaibHast s J1000ro perrnoHa Kazaxcrana.
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