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Bcepoccuiickuii opaena "3nak [Touera"
HAYYHO-UCCIICIOBATEIBCKHIA HHCTHTYT MPOTHBOIMOXAPHOH 0OOPOHBI

MOCKOBCKHMI HHCTHTYT TIOKapHOH 0e301macHOCTH

COI'TACOBAHO YTBEPXXIEHO
Hauansauk BHUMIIO MBJI Poccun Hauansuuk I'YI'TIC MBJI Poccun
TeHepai-Maifop BHYTPEHHEH CITy>KOBI TeHepaJ-JIeUTeHaHT BHYTPEHHEH CITy>KOBI

H.I1. KonputoB E.A. CepebpeHHUKOB
"3 11 1999 r. "12" 12 1999 1.
PYKOBOJACTBO

IO TYHIEHUIO HE®TU N HE®TEIIPOAYKTOB
B PESEPBYAPAX N PE3SEPBYAPHBIX ITAPKAX

COTI'JTACOBAHO
Havansauxk MUIIb MBJ Poccun
TeHepal-Maiop BHYTPEHHEH CITy>KOBI

E.E. Kuproxanues
"19" 11 1999 r.

YK 641.841.47:655.5

PyKOBOICTBO COAEPKUT CBEACHWS, OTPaKAIOLINE COBPEMEHHBIC MPEICTABICHHS O IPOIECcCax,
pa3BUTHA TOXKapa M TyHIEHHS HETH M HE(PTENPOAYKTOB B pE3epBYapHBIX Mapkax, 00 OpraHU3anuy
paboT IIpu pa3MYHBIX CIIOCcO0ax MOAAYM MEHHBIX CPEACTB M 00ECIedYeHHH Oe30MacHOCTH JIMYHOTO
COCTaBa MOKapHOI OXpPaHBbI.

C BBIXOJIOM HAcCTOSIMIET0 PYKOBOJICTBA yTpauMBaIOT CHITY CIIEIYIOIINE JOKYMEHTHI:

VYKkazaHUS TO TYIICHHIO TOXapoB HepTH W He(TEIPOAYKTOB B pe3epByapax. - M.: I'VIIO -
BHUMUIIO, 1973. - 59 c,;

PexoMeHmanmu mo TyIICHHUIO TT0XapoB He(TH U HePTEPOIyKTOB B pe3epByapax. - M.: BHUUIIO,
1991.-48 c.;

PexoMeHanmy 1O THpeRyNpeXICHUIO W TYLNIEHHIO II0KapoB B pe3epByapax € IOHTOHOM H
TuTaBarorieit kpoermeit. — M., 1982. — 28 c. (B 9acTH TyIICHUS MOKapa);

HacraBiieHne 1o HCIONIB30BaHUIO NEPEIBIDKHOM MOXKAPHOW TEXHUKHM ISl TYIICHHS II0KapoB
TOPIOYHX XHUIKOCTEH B pe3epByapax IOACIOHHEIM criocodom. - M.: BHUMIIO-BUIITLL, 1995. - 25
c.;

PexomeHanmu 1o 0OECTIEUEHHIO IOXAPHOW 0E30MacHOCTH M TaKTHKE TYIICHHUsS II0KapoB B
pe3epByapax Ha CBaifHBIX OCHOBAHUSAX IS yCiroBuid 3amaanoit Cubupu u Kpaitaero Cesepa. - TroMeHb,
1987. — 33 c.

[IpenHa3zHayeHO Ul HAYaJLCTBYIOIIErO COCTaBa | O0CYZapcTBEHHON MPOTHBOIIOXKApHOM CITy:KOBbI,
IpernoiaBaresieil u ciymaresei moskapHO-TeXHUYECKUX YIeOHBIX 3aBEACHHH, CIICINAIICTOB BEJIOMCTB,
OpraHM3alyii ¥ IPeIIpUATHIH HeTIHONW OTPaCIIH.

Pa3paboTaHo aBTOPCKUM KOJUIEKTHBOM B COCTaBe: KaHO. mexH. Hayk U.®. Be3poonoeo, kand. mex.
Hayk B.A. Mepxynosa, kano. mexn. nayk A.B. [llapuxosa (BHUUIIO MB]1 Poccun); xano. mexn. nayk
E.E. Kuproxanyesa, 0-pa mexu. nayx A.®@. lllaposapnuxosa, 0-pa mexu. nayk B.Il. Cyukosa, Kamo.
mexn. nayx C.C. Boesooul, kand. mexu. nayx FO.M. Csepuxosa (MUIIb MBJ/I Poccun); xano. mexm.
nHayk B.Il. Monuanosa, FO.U. Ilanxosa, xkano. mexu. nayk A.H. Tunemuua, FO.U. [lewesvlx, B.A.
Koneanosa (I'YTTIC MBJ] Poccun).

BHeceHbl ¥ NOATOTOBJIEHHI K YTBEPXKICHUIO OTAEIOM MoxapHoW oxpansl 00bexToB ['YITIC MBJ]
Poccun.
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Yreepxkaenbl HauanbHukoM [ YITIC MB/I Poccun 12 nexabps 1999 r.

Beenens! B neticreue ¢ 01.01.2000 1.

BBEJIEHUE

Opranuzanust TymeHuss HepTH U HeTenpoAyKTOB B pe3epByapax M pe3epByapHBIX IapKax
OCHOBaHa Ha OLIGHKE BO3MOXHBIX BapHaHTOB BO3HUKHOBEHHs M pa3BuTHs mnoxkapa. I[loxkaper B
pe3epByapax XapaKTepHU3yITCsS CIOKHBIMU IpOLIECCAMM Pa3BUTHUS, KaK IMPAaBUIIO, HOCAT 3aTSDKHOM
XapakTep ¥ TpeOyIoT MpUBJIeYEeHHs OOJBIIOr0 KOJINYECTBA CHII U CPEJCTB JUISl UX JIMKBUIALIHH.

B PykoBojicTBE paccMOTpEHbI OCOOEHHOCTH Pa3BHTHS IOXKapoOB B pe3epByapax, OrHETYyIIallee
JieficTBUe TEeHBl CpelHe M HU3KOH KpaTHOCTU MNpH MOJade €€ CBepXy U MOJA CIOH ToproYero,
NPUBECHBI HOPMaTHBHBIE HHTEHCUBHOCTH 110/1a4H TEHBI U3 OTEUYECTBEHHBIX U M3BECTHBIX 3apYOEKHBIX
NeHooOpa3oBarTeliei, a Takke PEeKOMEHIALMH 110 OpraHM3alMM paboThl OlepaTWBHOrO mrTada Ha
noxape.

OCHOBHBIM CpEJICTBOM TYILICHHS IOXKapoOB B pe3epByapax SBISIETCS MEHa CpeiHed M HU3KOH
KpaTHOCTH, II0JlaBaeMasi Ha IOBEPXHOCTh Toproueil xkunkoctu. Bmecte ¢ tem CHull 2.11.03-93
"Cknagsl HepTH M HedrenpoaykroB. IIpormBonoskapusie HOpMbI" [1] JgomyckaeT HpUMeHEHHE
MOZCJIONHOrO croco0a 1oJauu MEHbl, a TaKkKe APYIHX CHOCOOOB M CPEACTB TYIISHHS MOXKApPOB B
pe3epByapax, 0OOCHOBaHHBIX pe3yJbTaTaMy Hay4YHO-HCCIIEJOBATEIbCKUX PAabOT U COTJIACOBAaHHBIX B
yCTaHOBIICHHOM mopsake. /st Tymenns HepTH ¥ He(TEIPOIyKTOB MPUMEHSIOTCS OTEYECTBEHHbBIC H
3apyOCIKHBIC TICHOTCHEPATOPBHl W TICHOOOpPA30BATEM, MPOIICAIINEG CEPTUMUKAIMI0O W HUMEIOIINE
PEKOMEHAAINH 10 UX IPUMEHEHHUIO U XPaHEHHIO.

Hacrosimee PykoBoacTBo mnpencraBiser co0oif 00OOLIEHHBI W TNepepaOOoTaHHBI BapHaHT
JIOKyMEHTOB [2-8], JOMOJHEHHBIH HOBBIMH TpPeOOBaHMSAMH K OpraHM3allMd TYLICHHWsS I0)KapoB B
pe3epByapax IE€HOM HHU3KOM KpaTHOCTH, MOAABAEMOM B CJIOM TOprOYed MXKUAKOCTU WJIA Ha €€
MOBEPXHOCTh. PaccMOTpeHbl (aKkTOpBI, YCIOXKHSIOMIME NpOLEecC TYHICHHs, a TaKkKe OCOOCHHOCTH
TYLICHHUS T0Xapa B pe3epByapax B YCIOBHIAX HU3KHX TeMIEpaTyp, AaHbl MPAKTHUECKUE PEKOMEHAINH.
OmnpeneneHsl Mepbl 0€30MaCHOCTH JIUYHOTO COCTaBa.

[Ipu pa3zpaboTKe NOKYMEHTa HMCIIOJb30BaHbI PE3YNbTaThl HKCIEPUMEHTAIBHBIX M TEOPETHYECKUX
HCCIIEIOBAaHMI 10 O0ECIeUeHHUI0 MOKapHOW 0e30MacHOCTH pe3epBYapHBIX MApKOB, NMPOBEICHHBIX BO
BHUUIIO MBJ| Poccun, MUIIb (BUIITI) MBJ] Poccumn, nHa monuronax YITIC pecmyOauk
Bamxoptoctan (r. Oxtsa6prckuif), Tatapctan (r. AnbMeTheBck), KpacHospckoro kpas (r. Hopmibck),
Psazanckoit (Psasanckuit HII3), Tromenckoit (r. HoBeii VYpenroif), OpeHOyprckoii, AcTpaxaHCKOH,
Camapckoii, [lepmckoii obmacTeil, U yuTeHBI TpEANIOKEHUsT npakTudeckux padbotHukos YITIC MBJ]
(I'YBA, YBJ1) Poccun, onsIT TylieHns MOXKapoB B pe3epByapax M pe3epByapHbIX mapkax B Poccun n
psane crpan CHI.

TEPMMWHBI U ONTIPEJEJIEHUA

Pe3epByapHblii mapk — rpymmna (TpymIbl) pe3epByapoB, IpeAHAa3HAYEHHBIX JJISI XpaHEHUs HeTH
U He(TEeNpOAYKTOB M pPa3MEIIEHHBIX Ha YYacTKE TEPPUTOPHH, OTrPAHUYEHHOHW IO HEPUMETPY
oOBalOBaHMEM WM OTpaXJalollell CTEHKOM TpH Ha3eMHBIX pe3epByapax M JOpOraMH WU
MIPOTUBOIOKAPHBIMH MPOE3JaMH MIPH MOI3EMHBIX (3arTyOleHHBIX B TPYHT WIHM OOCBHIIaHHBIX TPYHTOM)
pe3epByapax, yCTaHOBJICHHBIX B KOTJIOBaHAX MJI BBIEMKaX.

NHTEeHCHBHOCTD MOJAYH OTHETYIIAIEr0 BelIeCTBA - KOJUYECTBO OTHETYILIAINEro BEILIECTBa,
M0/IaBaeMOT'0 Ha eIMHHUILY IuIomaay (00beMa) B eIMHUILY BPEMEHH.

HopMaTuBHasi HHTEHCHBHOCTh MOJA4YH OTHETYINALEro BellecTBa (IICHBI) - MHTCHCHBHOCTH
MOJaYM  OTHETYIIAIIero BemiecTBa (NIEHBI), COOTBETCTBYIOMIas TPEeOOBAaHMSIM HOPMAaTHBHOI
JIOKYMEHTAIIHH.

OxqazkaeHne pesepByapa — Iojaua BOJbl Ha OPOILIEHNUE Pe3epByapa CTAllMOHAPHBIMU CUCTEMaMHU
OXJIaXJEHUS WM TMOXXKapHBIMH CTBOJAMM OT TIEPEIBMKHOM IOXXKApHOM TEXHUKHU, BOAONPOBOJA
BBICOKOTO JJABJICHHUS.

JInHeiiHasA CKOPOCTH BBLITOPAHUSI - M3MEHEHHE BBICOTHI CIIOS TOPIOYEH XHIKOCTH B EIMHUILY
BPEMEHH B IIpOIIecCe BHITOPAHUS.

JIuHeliHaA CKOPOCTHL NPOrpeBa — H3MEHEHHE TONIIUHBI TOMOTEPMHUUYECKOrO CIOS B EIUHUILY
BpPEMEHU.
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"KapmaH" — o0beM, B KOTOPOM TOPEHHUE H MPOTPEB KHUIKOCTH, & TAKXKE TEIUIOMAaCCOOOMEH TIPH
nojiade BO3AYIIHO-MEXaHUYECKOW IMEHbI MPOUCXOUT HE3aBUCHMO OT OCTAbHOW MAacChl TOPIOYEro B
pesepByape.

HWHepTHOCTH NEHBI — CIIOCOOHOCTB MEHBI IPOTUBOCTOSTH "3arPs3HEHUIO" TOPIOYEH JKUAKOCTBIO B
npolLecce MPOXOKACHHS €€ uepe3 ClIoH HeTh WK HeTenpoIyKTa JIMOO0 ITPU KOHTAKTE C HUM.

HOJOTHYECKH ''MSATKH neH BaTeJIl — TICH BaTeN, Ol JIaraeMoCTh
Buosornvyeckun " Kkue' meHooOpa3oBaTe eHooOpasoBaTte OmopaznaraeMoc
KOTOpBIX cocTaBisieT 6onee 80 %.
Buosornyeckn ':KecTkue' TeHOOOpa3oBaTe M — TEHOOOpa30BaTeNd, OHOPA3IAracMOCTh
KOTOpBIX cocTaBisieT He 6oinee 40 %.
THOCTh MEHBI — OTHOIICHHU beMa TCHBl K 00BeM TB TIeH BaTEII,
Kpatnoc e OTHOIICHHE o0BeMa TIe 00Be acTBOpa IeHOOOpa3oBaTe.

coJieprKamerocs B Heil. B 3aBUCHMOCTH OT BETTMYHMHBI KPATHOCTH TIEHY MOIPa3ICIIOT:

Ha ITeHy HU3KOH KpaTHOCTH (KpaTHOCTH He Oomee 20);

MIeHy cpenHer kpatHocTH (kpaTtHOCTh OT 20 10 200);

TICHY BBICOKO# KpaTHOCTH (KpaTHOCTH Ooiee 200).

Bpemsi cB00OAHOrO pa3BUTHSA IOXKapa — HHTEPBaI BPEMEHU OT MOMEHTAa BO3HUKHOBEHUS
Hoxapa 10 MOMEHTA [10JJa4/ OTHETYIIAITUX BELECTB.

YpoBeHb B3IMBa — BBICOTAa OTKPHITOH MOBEPXHOCTH TOPIOYEH MKHUAKOCTH B pPE3EpByape
OTHOCHUTEIILHO €r0 OCHOBAHHS.

Bckunanme — mpoliecC BCIEHHBAHUS TOpIOYEd KUIKOCTH M3-3a INPUCYTCTBHS B HEil 1m0o
MONAlaHUsl B Hee Kalellb BOJBI, KOTOpHIE MCHAapsAIOTCS B IporperoM cioe roprodero. Ilpu stom
BO3MOXHO YBETHMUEHHE 00beMa MPOTPETOTO CIIOS JKUIKOCTH B 4-5 pas.

BbIOpoc — MHTEHCHBHBIN IOTOK TOpIOYEH )KUAKOCTH U3 Pe3epByapa B pe3ysIbTaTe MEXaHHIECKOTO
BBITECHECHUS €€ TapoM, 0Opa30BaHHBIM IIPH BCKUITAHUH JJOHHOW BOIBI.

I'omoTepMuyecknii (IIporpeTsiii) 10 - TONIKHA cJI0s HeTH WK HeTENPOIyKTa, IPOrPETOro B
pe3yJibTaTe TOPEeHHs! )KUIKOCTH B pe3epByape 10 TeMIepaTypbl KUIICHUs WU OJIM3KOM K HEW.

Pa3BuTHe moxapa — yBeIMUYCHHE T€OMETPUIECKUX Pa3MEPOB 30HBI TOPEHHS, ONACHBIX (haKTOPOB
MOXKapa W YCWICHHE BTOPHYHBIX IPOSIBICHUH OMacHBIX (pakTopoB moxapa B coorBerctBum ¢ ['OCT
12.1.004-91.

I'mppoaunamMuyeckas BOJTHA — MOIIHBIN MOTOK HETH MK HeTenpoayKTa, 00pa3yroUHics Mpu
pa3pbiBe (PaCKpBITHH) CTEHKH pe3epByapa.

1. BOBHUKHOBEHHUE U PASBUTHE IIOKAPOB
B PESEPBYAPAX U PE3EPBYAPHBIX ITAPKAX

1.1. Bo3HUKHOBeHHUE MOKApPa

1.1.1. BO3HUKHOBEHHE I[IOKapa B pe3epByape 3aBHCUT OT CICAYIONUX (AKTOPOB: HAIAUHS
HCTOYHHUKA 3QKUTAHHs, CBONCTB TOproueil *KMIKOCTH, KOHCTPYKTHBHBIX OCOOEHHOCTEH pe3epByapa,
HaJIMYMs B3PBIBOONACHBIX KOHIIGHTPALMIl BHYTPH M CHapyXu pesepByapa. Kparkas xapaxkTepucTHKa
pe3epByapoB U pe3epByapHBIX MAPKOB IPEACTaBICHA B P 1.

IToxxap B pe3epByape B OOJBIIMHCTBE CIydaeB HaUMHAECTCS CO B3pHIBA MApOBO3AYyLIHON cmecu. Ha
o0pa3oBaHHE B3PHIBOOMACHBIX KOHIICHTpPALMH BHYTPU pPe3epBYyapoOB OKAa3bIBAIOT CYIIECTBEHHOE
BIMsIHAE (U3MKO-XMMHYECKHE CBOMCTBA XpaHMMBIX He(TH W HE(DTENPOIYKTOB, KOHCTPYKIMS
pe3epByapa,  TEXHOJOTMYECKHE  PEXKHMBI  O3KCIUIyaTallid, a TakXke  KIMMaTHYecKue U
METEOpPOJIOTHYECKHE YCIIOBHA. B3phIB B pe3epByape HPUBOAUT K MOJAPHIBY (pexe CPBIBY) KPBIMIU C
MOCJIEIYIOLIMM TOPEHUEM Ha BCEW MOBEPXHOCTH roproveil »kuakoctu. IIpu s3tom, naxe B HayaJbHOU
cTamuu, TOpeHHe HepTH U HePTEeHnpomyKTOB B pe3epByape MOXKET COMPOBOXKIATHCS MOITHBIM
TEIUIOBBIM M3IIyYCHHEM B OKPY)KAIOIIYIO CPEAY, a BRICOTA CBETAIICHCS YaCTH IUNIAMEHH COCTaBIATh |—
2 nuameTpa ropsmero pesepyapa. OTkiIoHeHHe (Dakena IUIaMeHH OT BEPTUKAIBHON OCH MPHU CKOPOCTH
BETpa OKOJIO 4 M - ¢! cocrasmsier 60—70°.

1.1.2. dakenbHOE rOpeHHE MOXKET BO3HHKHYTh Ha JBIXAaTEIbHOW apMaType, MEeCTaX COEAMHEHHs
NEHHBIX KaMep CO CTEHKaMM pe3epByapa, APYTHX OTBEPCTUSIX WM TPEUIMHAX B KPBIIIE WIM CTEHKE
pe3epByapa NpH KOHLEHTPAlMM MapoB HEPTEHNPOAYKTa B pE3epByape BbIIE BEpXHETO
KOHIIEHTPAIIMOHHOT O IIpezena pacrpoctpanenus mamenu (BKITPIT).

Ecin npm  dakensHOM ropeHMM HaOmromaeTcsi YEepHbIM JbIM M KpacHOe Iulams, TO 3TO
CBHJIETEJILCTBYET O BBICOKOM KOHIIGHTpAalMHU IIapoB Topiovero B o0beMe pe3epByapa, M ONACHOCTB
B3pbIBa He3HaunTebHas. CuHe-3eneHoe (akespHOe ropeHne 0e3 JpIMO00pa30BaHMsl CBUAETEIbCTBYET
O TOM, YTO KOHIEHTpAaIMs IapOB IpOJAYKTa B pe3epByape OiM3Ka K 00JacTH BOCIUIAMEHEHUS H
CYIIECTBYET peajbHast OlTaCHOCTh B3pHIBa.
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1.1.3. Ha pesepByape ¢ miaBaroleii Kpbiieli BO3MOXXHO 00pa3oBaHUE JIOKAIBHBIX 04aroB TOPEHUS
B 30HE YIUIOTHSIOILIETO 3aTBOPA, B MECTaX CKOIJIEHUS TOpIoYel )KUAKOCTH Ha MJIaBAOLIeH KpbIIIe.

1.1.4. Tlpu xpanennu He(TH M HEPTENPOAYKTOB B YCIOBUSIX HHM3KHX TEMIIEPAaTyp BO3MOXKHO
3aBHCaHHE MOHTOHA WM IUIABAIOUIEH KpBINM NPH OTKauke MPOJIyKTa U3 pe3epByapa, 4TO MOXKET
MPUBECTH K MaJICHUIO UX C MOCIEIYIOUINMM BO3ZHUKHOBEHUEM T0XKapa.

1.1.5. YcnoBusiMu sl BOSHUKHOBEHUSI TT0JKapa B 0OBaJIOBAaHUU PE3EPBYapOB SIBISTIOTCS: TEPEIIHB
XPaHUMOT'O NPOJYKTa, HapylIeHHE IePMETHYHOCTH PE3epBYyapa, 3aJBHXKEK, (DIaHIIEBBIX COEIUHEHHH,
HaJIMYKe MPONHUTAaHHON HETENPOIYKTOM TEIUIOM30JISILMU Ha TpyOOIIPpOBOAaX M pe3epByapax.
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O0pa3oBaHue B3PHIBOONACHBIX [Toxap B pe3epByape >
KOHLICHTPAIMH CHapYXU pe3epByapoB
I )
\ Y
A.l.2. A3.1. A7.1. A9.1. b.2.1 b.5.1 B.1.2. B.3.1
O6pazoBanue 3arazoBaHHOCTb IToxap Ha Bcekunanue. " | Passumue Toocap > [looicapwl Ha Bcexunanue.
B3PBIBOOIIACHBIX TEPPUTOPUU —| bIXaTeIbHBIX Bri6poc | eopawezo paznumus KD ObIXamenbHbIX Buibpoc [
KOHIICHTPAITHIA KJIaIaHax | npodyxma > K1anauax
BHYTPH pe3epByapoB
A A A ?
v v |
A.1.3. A4.l. A7.2. A9.2. b.1.1 54.1. B.2.1. BA4.1.
[lepenus Paznutue B3peiB B — Oo0pa3oBanue Paspywenue Bspuvig [1I'® Loowcap 6 Buvixoo noocapa 6
MPOAYKTa U3 — MpOAyKTa pesepByape ] THIPOANHAMHU- CcOCeoHUx B pesepsyapax uepmy 20pooa
pe3epByapoB YeCKOH BOJIHEI pesepsyapos
O ) [} A \ | A A A
v
A.14. AS.1. A.8.2. b.3.1. B.1.3. B.2.2.
Pazpymenue [ B3peis [II'D Pazpymenue peszepByapa 3azazosannocmo > Bspwige [*| Paspywenue
pe3epByapoB pesepsyapax pe3ep8yapos
A A A
\d v
A2.1. AS5.2. A.6.1. b.2.2. B.1.4.
JloxanbHbIi Iloxxap |—| Ileperpes B Paznumue Ilepezpes KD 6
BBIXO/] MPOJYKTA pa3nuTHus HETOPSAIIEM > npooykma 2opAWUX pe3epeyapax
pe3epByape
) A
v
A2.2. A93. 5.1.2. B.4.3. B.3.2.
[TosHBIM BBIXO TPOTyKTA OO6pa3oBaHue TUAPOANHA- Paspywenue coceonux Paspywenue Obpa3zosanue [
- MHYECKON BOJIHBI > pesepeyapos > cocednux 2UOpoOUHaAMU-
30aHull U 4ecKoll 80JIHbL
r coopyoicenuil >
A \

Puc. 1.2. Cxema gepoamHuix cyeHapues pazgumus noXcapa 8 pe3epsyapHom napke
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1.2. Pa3BuTue nosxkapa

1.2.1. JampHeiimee pa3sBUTHE IT0XKapa 3aBUCUT OT MECTa €T0 BO3HUKHOBEHHS, pa3MEpOB HAYAIEHOTO
oudara TOpPEHHMS, YCTONYMBOCTH KOHCTPYKIMH pe3epByapa, KIMMATHYECKHX M METEOPOJIOTHYECKUX
YCIIOBHH, OTIEPAaTUBHOCTH JCHCTBUI NepcoHaNa 00bekTa, padOTHl CHCTEM MPOTHBOIIOKAPHOM 3aIUTHI,
BPEMEHH NPHUOBITHS MOXKAPHBIX MTOPa3ACICHHN.

1.2.2. Ha ocHOBe aHamm3a TOXKapoB M aBapWii, MPOMCHICNIINX Kak y HAacC B CTpaHe, Tak M 3a
pyOexxoM, a TaxKe MaTepHaloB HAayYHBIX HCCICAOBAHUI IOXKaphl B pe3epByapax M pe3epByapHBIX
mapKax MOTYT Pa3BUBATHCS IO CIEAYIOMNM BapuanTtam (puc. 1.2) [9, 10].

[Toxaps! moIpa3AEIAIOTCS Ha CIIEAYIOMINE YPOBHH:

TIepBEIi (A) - BOSHIKHOBCHHE M Pa3BUTHE IIOXKapa B OJHOM pe3epByape 0e3 BIHSIHUSI Ha COCSTHUE;

BTopoii (B) - pactpocTpanenune moxxapa B Ipeieax OIHOH TPYIIIH;

Tpetuit (B) - pasBuTHE mOkapa C BO3MOXHBIM pa3pyIICHHEM TOPSINETO M COCEOHHX C HHUM
pe3epByapoB, IEPEXO0I0M €T0 Ha COCEJHUE IPYIIIBI PE3EPBYapOB U 32 MPEIEIbl PE3EPBYapHOTO MapKa.

1.2.3. Ha pe3epByapax ¢ IUIaBarollel KpbILIEH B pe3yabTaTe TEIUIOBOTO BO3AEHCTBUSA JOKAJIBHOTO
odara TOpPEHHsS MPOHUCXOJHUT pa3pylIeHHE I'epMETH3HUPYIOLIET0 3aTBOpa, a IOJIHASA IOTEps IUIaBydHX
CBOMCTB M 3aTOINICHUE KPBIIIHN B PEAbHBIX YCIOBHAX MOXET MPOM30HTH Yepe3 OANH Jac.

[Ipn HU3KOM ypOBHE HE(TENPOAYKTa, KOT/Ia TOPEHNE MPOUCXOINT IO/ TOHTOHOM HJIM IIIABAIONIECH
KpBIILICH, YCIOBHA TYLICHHS TI0Kapa YCIOXHIIOTCS. I[IpOHMKHOBEHHMIO II€HBI Ha CBOOOIHYIO
MOBEPXHOCTh HE(PTENPOIYKTa MPEISTCTBYIOT KOPIyC MOHTOHA (TIIABAIOIICH KPBIIN) W 3JIEMEHTHI
TepMETH3HUPYIOIIETO 3aTBOPA.

1.2.4. B ’xene300eTOHHOM pe3epByape B pe3ysbTaTe B3pPhIBA MPOHUCXOJUT Pa3pyIICHUE YacTH
NOKphITHS. [opeHMme Ha ydacTKe 00pa30BaBHIErOCS IIPOEMa COIPOBOXKIAECTCS 00OTpEeBOM
JKene300eTOHHBIX KOHCTPYKIHA MOKphIThsA. Yepe3 20-30 MHH BO3MOXKHO OOpyIIeHHE KOHCTPYKLIUH H
YBEIMYEHHE TIOIIAAN IT0XKapa.

1.2.5. Pa3Butne noxapa B 0OBaJTOBaHHH XapaKTEPH3YETCsI CKOPOCTHIO PACTIPOCTPAHCHHUS TITAMEHU
M0 Pa3IUTOMY HE(TENpOAYKTY, KOTOpAs COCTABIACT VI >KHUAKOCTH, UMEIOIIEH TeMIepaTypy HHXKe
TeMIepaTypsl BCbIKH, - 0,05 M - ¢, a mpu TeMmepaType KHUAKOCTH BBIIIE TEMIEPATyPhl BCIBIIIKH —
oonee 0,5 M - ¢ Tlocse 10-15 Mun BO3ACUCTBHA IUTAMEHH MIPOUCXOIUT MOTEPs HECYIIEH CIIOCOOHOCTH
MapIIeBBIX JECTHUI, BBIXOA W3 CTPOS Y3JIOB YIIPaBICHHWS KOPCHHBIMH 3aJBIDKKAMU U XJIONYIIAMH,
pasrepmeTn3anus (pIaHIEBBIX COEAWHEHHH, HapyIIEHWE LEJIOCTHOCTH KOHCTPYKIMH pe3epByapa,
BO3MOJKEH B3PHIB B pe3epBYyape.

1.2.6. OpnuM wu3 Hambojee BaKHBIX IAPAMETPOB, XapaKTEPHU3YIOUIMX pPAa3BUTHE IOXKapa B
pe3epByape, SBISETCS €ro TEIUIOBOM pexuM. B 3aBuCHMOCTH OT (DM3MKO-XMMHYECKHX CBOWCTB
TOPIOYMX JKUJIKOCTEH BO3MOXEH pas3IMYHBIA XapakTep pacHpenesieHusi TeMmneparyp B o0beme
KUAKOCTH. IIpu ropeHnu KepocwHa, AN3ENBHOTO TOIUIMBA, MHAMBUIYAIBHBIX XKUAKOCTEH 3HAYEHHE
TEeMIIepaTypbl OJKCIIOHEHINAIBHO CHIKACTCS OT TEMIIEpaTyphl KHIEHUS Ha MOBEPXHOCTH [0
TEeMIIepaTypsl XpaHEeHHs B TIJIyOMHHBIX CJIOSIX. XapakTep KPHBOH pacrpeleleHHs TeMIepaTypsl
roproyel KUIKOCTH U3MEHSIETCS C YBEIMYEHHEM BpeMeHu ropenus [11, 12].

[Ipn ropennn Ma3syrta, HeTH, HEKOTOPHIX BHJOB I'a30BOr0 KOHJEHCATa W OEH3WHA B TOPIOYEM
o0Opa3zyeTcss TpOTpeTeIid O TeMIepaTypbl KWICHHS TOIUTMBA TroMoTepMmudeckuid cmoi [11, 12],
YBEIMYMBAIONIUICS C TEYEHHEM BPEMEHH.

JluHeliHBIE CKOPOCTH BBITOpaHMS M MpOrpeBa HE(TH M HEPTENPOIYKTOB BO MHOTOM 3aBHUCAT OT
CKOPOCTH BETpa, 0OBOTHEHHOCTH MPOAYKTA, XapaKTepa OOpYIICHNS KPBIIIH, OPTraHU3aluH OXJIaKACHHS
CTEHOK pe3epByapa. 3HaUeHHs CKOPOCTEH BBITOPAHMUS M IIPOTPEBA TOPIOUMX KUAKOCTEH, HE0OOXOIMMBbIE
JUIS TIPOBEJICHUS pacdeToB, MPHUBEAEHHI B Ta0M. 1.1.

C yBenmueHnem cKopocTH Betpa 10 8-10 M - ¢ CKOpOCTh BBIrOpaHHsS TOpIOUEil KHAKOCTH
BospactaeT Ha 30-50 %. Cripas HeTh 1 Ma3yT, conepkaniiue dMYyILCHOHHYIO BOIIY, MOTYT BBITOPAaTh C
OombIIIel CKOPOCTHIO, YeM yKa3aHo B Ta0u. 1.1.

Hakomnenne TemioBOil 3HEPrUM B TOPIOYEM OKAa3bIBaeT 3HAYMTENHHOE BIUSHHE HA YBEIUYCHHUE
pacxomoB TEHHBIX cpeacTB. Kpome Toro, yBenwdeHHe BpeMEHH CBOOOTHOTO pAa3BUTHSA MOXKapa
MOBBIIIACT OMACHOCTh €r0 PaclpOCTPaHEHHS Ha COCEIHHE pe3epByaphl, CIIOCOOCTBYET 0Opa3oBaHHUIO
(hakTOpOB, YCIOXKHSIOMHNX TYIIEHHE, CO3/IaeT yrpo3y BCKUIIAHMUS, BEIOpOCa.

1.2.7. Toperne HepTH U HEHTEIPOIYKTOB B pe3epByapax MOXKET CONPOBOXKIAATHCS BCKUIIAHUEM U
BbIOpocamu. Bckumanue roprodeil KMAKOCTH HMPOMCXOAWT HM3-3a HAMWYUSA B HEl B3BEIICHHOW BOJIBI,
KOTOpasi pu MporpeBe ropsiei xuakoctu Beime 100 °C ucmapsieTcs, BpI3bIBasi BCIICHUBaHUE HEDTH
umn  HedTenmpoaykTa. BcekumaHme MOXKeT MPOM3OWTH NpuUMepHO dYepe3 60 MHH TOpEeHHS TIpU
conepxannu Biaru B HedTH (Hedtenpomykre) 6onee 0,3 %. Bekumanue Takke MOXKET MPOU3OUTH B
HadalbHBIA TEpPHOJA TEHHOH aTakd MpPH [0Jadye IIeHBl Ha ITOBEPXHOCTh TOPIOYEH KHUIKOCTH C
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temrnieparypoi kunenust Beime 100 °C [3]. DTtoT mpouecc xapakTepusdyercs OypHBIM TOPEHHUEM
BCICHUBLIEHCS MAacChl MPOAYKTA.

IIpu ropeHuu >XUAKOCTH Ha BEPXHEM YpOBHE B3JMBAa BO3MOXKEH IEpPENIUB BCIEHHBIICHCS Macchl
yepe3 0OpT pesepByapa, YTO CO3JAaeT Yrpo3y JIFOJSM, YBEIHMYHBAET ONACHOCTH Je(hOpMalK CTEHOK
TOPSIILIETO pe3epByapa U Nepexo/ia OrHs Ha COCETHHUE Pe3epBYaphl U COOPYKEHHUS.

Tabnuya 1.1

JInHeiiHasi CKOPOCTH BLITOPAHUS U NPOIPeBa yIiIeBOAOPOAHBIX KUAKOCTEH

HanmenoBanue JIuneiiHas ckopocTh JIuneiiHas CKOpOCTh
TOpIoYeH JKUAKOCTH BBICOPAHHSL, M-4 IPOrpeBa TOPIOYEro, M-4
benzun J0 0,30 Jo 0,10
Kepocun Jo0 0,25 Jo 0,10
I"a30BBIl KOHJEHCAT J0 0,30 Ho 0,30
Jln3enbpHOE TOTUIMBO M3 ra30BOr0 KOHACHCAaTa Jo0 0,25 Ho 0,15
CMmech He()TH U Ta30BOr0 KOHJICHCATA J10 0,20 Jo 0,40
Jln3enbHOE TOTUIMBO J10 0,20 Jo 0,08
HedTb o 0,15 o 0,40
Masyt J10 0,10 J0 0,30

1.2.8. BoiOpoc HeTH M TEMHBIX HE(PTEHPOJYKTOB M3 TOPSILETO pe3epByapa MPOHUCXOJHUT IPH
JIOCTIDKEHUH MTOBEPXHOCTH CJIOSI JOHHOM (ITOJITOBAapHOI) BOABI TOMOTEPMHUUECKUM (IIPOTPETHIM) CI0EM
rOproYeil KUAKOCTU. DTOT CIIOM, COMPUKACASICh C BOJOW, HArPEBAeT ee 10 TeMIEPaTyphl 3HAUYUTEIHLHO
Ooubieit, yeM Temneparypa kunenus. [Ipu aToM npoucxoaur OypHOe BCKHITAaHUE BOABI C BBIIEICHUEM
OOJIBIIOTO KOJMYECTBAa Tapa, KOTOPBIM BBHIOPACHIBAET HAXOMSIIYIOCS HAJl CJIOEM BOABI TOPSIIYIO
JKHJIKOCTB 3a TIPEe/IeNbl pe3epByapa.

OOBIYHO BBIOpOCY NPEALIECTBYIOT BHEIIHHE NPU3HAKM — YCHJICHUE TOPEHHMs, H3MEHEHHE ILIBETa
IUIAMEHH, YCUJIEHHE IIyMa IpU TOPEHUH, MOTYT Takke HAOJIOAAThCS OTAEIbHBIE MOTPECKUBAHUS
(xymorikn), BHOpauusi BEpXHHX TIOSICOB CTEHKH pe3epByapa. Kak mnpaBuio, BBIOPOC HOCHT
MyJILCUPYIOIMH XapakTep, MPUYeM HHTEHCHBHOCTb €0, T. €. yBEJIMYEHHE BBICOTHI M 00beMa (akena
IUITaMEHH, HapacTaeT B caMOM Iporecce BeiOpoca. TodmuHa ciost TOHHOW (TIOATOBApHOM) BOABI, KaK
MPaBMUIIO, HA MOIIHOCTH BHIOpOCA BIHMSHUSA HE OKas3biBaeT. OpHEHTHPOBOYHOE BpEeMsI HACTYIIIICHUS
BO3MOXKHOT'O BEIOpOCa MOXKHO ONPEIENUTh 110 hopmyrie

T=(H-h)/W+u+V),

rae 77— Bpems OT Havaja MoXkapa JIo 0’KHMJaeMOoro MOMEHTA HAaCTYIJIeH!UsI BBIOpoca, 1;
H— HavanbHas BBICOTA CIIOS TOPIOYEH JKUIIKOCTH B pe3epByape, M;
h — BBICOTa CJ10sI JOHHO! (TOATOBAPHON) BOJBIL, M;
W —  numeiiHas CKOPOCTB MPOrpeBa rOPrOYeH KUAKOCTH, M - 4 - (Tabm. 1.1);
U — JUHEWHas CKOPOCTb BHITOPAHUsI TOPIOYEH KUJKOCTH, M g (tabm. 1.1);
V — nuHeiiHAs CKOPOCTb TOHHKEHHS YPOBHS BCIIGACTBHME OTKAYKH, M - 4~ (ECTH OTKAuka He

npoussoautcs, To V=0).

&

Puc. 1.1. Onpedenenue avicomvi npooykma 0Jis pacuema spemeni blopoca

IIpu 3aToruIeHNH TUIaBaroOIIei KPBIIM WM TTOHTOHA 3a BENWYMHY [ ClemyeT MPUHUMATH BBICOTY
CJIOS IPOJYKTA TOJBKO HAJ KPHIMIEH MIIN MOHTOHOM (puc. 1.1).
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1.2.9. Ilpu moxkape B pe3epByape BO3MOXKHO 0OOpa3oBaHue "KapMaHOB", KOTOPBIC 3HAYHUTEIILHO
YCIIOXKHSIOT Tporiecc TymeHus. "KapMaHbl" MOTYT HMETh pa3iuuHyo GOpMy U IUIOMIAIb U 00pa3yroTCs
KaK Ha CTaJul BO3HUKHOBEHHs B pE3yJbTaTe MEpeKoca MOHTOHA, IUIABAIOIICH KPBIIIK, YACTHYHOTO
OOpYILICHHS KPBIIIH, TaK U B MPOIECCE PA3BUTHUS MOXKapa pu AehOopMaIii CTCHOK.

1.2.10. YcTOWYHMBOCTH TOPSIIETO pe3epByapa 3aBUCHUT OT OpraHW3aluu JeHCTBUI MO ero
oxyaxeHuo. [Ipu OTCYTCTBHM OXJIXKICHHUS TOPSIIETO pe3epByapa B TeUYeHHE 5—I15 MHUH CTeHKa
pe3epByapa nepopMHUpYETCs 0 YPOBHS B3JIMBA TOPIOYCH KUIKOCTH.

2. OTHETYIIAIIME BEHIECTBA U CIIOCOBBI TYIHEHUSA
2.1. Orderymaiiee aeiicTBUe MEeHbI

2.1.1. OCHOBHBIM CpEICTBOM TYIICHUsI He)TH M HEPTEHPOIYKTOB B DPE3EPBYAPHBIX IapKax
SIBIISIETCS BO3YLIHO-MEXaHUYECKas TIeHa CPeIHeH U HU3KOM KPaTHOCTH.

Orsertymaiee AeiicTBUE BO3MYLUIHO-MEXAHUYECKOM MEHBI 3aKII0YaeTCs B M30JILUU MOBEPXHOCTH
roproyero ot (akena IUIAaMEHH, CHW)KEHHH BCIEJICTBUE 3TOTO CKOPOCTH HWCMAPEHMs KUAKOCTH U
COKpAIlIEHNH KOJIMYECTBA TOPIOYMX IMApoB, MOCTYMAIOIIMX B 30HY FOPEHMA, a TaKXKe B OXJIAKICHUHI
ropsitieit KUAKOCTH. Ponb Kaxaoro u3 3tux (akTopoB B IPOIECCe TYIICHHS H3MEHSETCS B
3aBHCHUMOCTH OT CBOMCTB ropsiuei JKuAKOCTH, KauecTBa IEeHBI U criocoda ee moJauu.

2.1.2. Ilpu nopave meHb! OJHOBPEMEHHO IPOUCXOAMT pa3pyllIeHHE IMEeHbl OT (akena IJIaMeHd U
HarpeTo MOBEpXHOCTU roprodero. Hakannusaromumiics cia0i IEHBI SKPaHUPYET 4acTh MOBEPXHOCTHU
TOPIOYEro OT JyYHUCTOI'O TEMJIOBOTO NMOTOKA INIAMEHH, YMEHBIIAET KOJIUYECTBO NAapoB, MOCTYMAOLIUX B
30HY T'OpPEHHUs, CHHKAET MHTEHCUBHOCTh ropeHus. OTHOBPEMEHHO BBLACIIIONIUICA U3 MEHBI PacTBOP
neHooOpaszoBaTels oxJaxaaeT roprodee. Kpome Toro, B mporecce TymeHUs B 00beMe TOPIOYEro
MPOMCXOJUT KOHBEKTHBHBIH TEIJIOMAacCOOOMEH, B pe3yibTaTe KOTOPOTO TeMIepaTypa MKHUIKOCTH
BBIPDABHUBAETCS 10 BCEMY O0BEMY, 3a HCKIIIOYEHHEM 'KapMaHOB", B KOTOPBIX TEIIOoMaccoOOMeH
MPOMCXOUT HE3aBUCUMO OT OCHOBHOM MacChl JKUIKOCTH.

Jnsi coBpemeHHBIX pe3epByapoB Turna PBC BblpaBHHBaHME TeMIlepaTypbl 110 BCeMy OOBEMY
ropsilieil JKUIKOCTH TPH HOPMATHBHOW HWHTEHCHBHOCTH IIOJayll pacTBOpa IEHOOOpa3oBarels
MPOMCXOJNUT B TeUeHUE 15 MUH TyIIeHHs IpH Mojade MeHbl cBepXy U B TeueHue 10 MUH mpu momaue
MO CJI0i roproyero. ITo BpeMsi HEOOXOAUMO NPUHUMATh B KaYeCTBE PAcYETHOTO INPH OINpPEAeICHHN
3amaca TeHooOpa3oBartens JUId TyIIeHus HeTH U He(TenpOayKTOB BO3IYIIHO-MEXaHHUECKOHW MEHOI.
HopmartuBhslit 3amac neHooOpasoBatens corimacHo CHull 2.11.03-93 crnexgyet npuHUMATh U3 yCIOBUSA
obecrieueHns TPEXKPATHOTO pacXxo/ia pacTBopa NEHO00pa3oBaTelis Ha OAMH MOXKap.

JlanpHOCTh pacTeKaHus NIeHbI CpeAHEel KPaTHOCTH 10 TIOBEPXHOCTH TOProUeii JKUAKOCTH OOBIYHO HE
MpEeBbIMIaeT 25 M.

2.1.3. Ilpm momaye mTeHB B HIDKHUI MOSIC pe3epByapa, HEMOCPEICTBEHHO B CJOH Troproden
JKUJIKOCTH (TIOACTIONHBIHN crIoco0 TyIIeHHs oXapa), UCTIONIB3YIOTCS MEeHBI HU3KOH KPaTHOCTH, KOTOPBIE
noiydaroT U3 Qropcomepxaimux — IUICHKOOOpasyromux — IeHooOpasoBaTeneil.  IIpumeHeHue
(hropcomepkamux HeHooOpa3zoBarenel ABISETCS HEOOXOMMMBIM YCIOBHEM, TOCKOJBKY IE€Ha Ha HX
OCHOBE HMHEpPTHAa K BO3JICHCTBUIO YTIEBOJOPOJOB B IMpoIlecce UIMTEIHHOTO IOJAbeMa MEeHBI Ha
MOBEPXHOCTh  Hedrenpoiykra. [IpiMeHeHHe TeHbl, [OJy4aeMOil Ha OCHOBE  OOBIUHBIX
neHooOpa3oBaTene Uil MOJadu MOJ CIOW TOproued >KHAKOCTH, HENONMyCTUMO, TaK Kak IIpU
MPOXOKACHUH 4Yepe3 CJIONW TOoproueil JKMAKOCTH OHA HACBHIMIAETCS MapaMy YIJIEBOJOPOIOB U TepseT
OTHETYIIAIIYIO CIIOCOOHOCTbD.

BricTpolt m30sMIMK TOpSIIEeH MOBEPXHOCTH MEHON CIOCOOCTBYIOT CaMOpPacTEKAIOMIAscsl U3 TIEHBI
BOJIHAs IUIEHKA pacTBOpa MEHOOOpazoBaTessl, HMEIoNasi MOBEPXHOCTHOE HATSDKEHHE HMKE HATSIKECHUS
roprodeil JKUIKOCTH, a TaK)Ke KOHBEKTHBHBIE MTOTOKH, KOTOPHIE HAIIPABJIEHBI OT MECTa BBIXO/A IEHBI K
CTeHKaM pe3epByapa. B pe3ynbTare KOHBEKTHBHOTO TEIUIOMAacCOOOMEHa CHIKAETCS TeMIleparypa
KHUIKOCTH B IIPOTPETOM CJIO€ 10 CpeaHe0OBEeMHON. BMecTe ¢ TeM MHTEHCHBHBIE BOCXOSIINE TOTOKH
XKHUIKOCTH TPHUBOAAT K OOPa30BAHMIO HA TOBEPXHOCTH JIOKAJIBHBIX YYaCTKOB T'OPEHHS, B KOTOPBIX
CKOPOCTH JIBIDKEHHS )KUAKOCTH JTOCTUTAET MaKCHUMAaIbHBIX 3HAYEHUH. DTH yYaCTKH, IPUIIOTHITHIC HAT
OCTabHOW MOBEPXHOCTHIO W Ha3blBaeMble "OypyHaMH'", HTPAlOT BaXKHYIO POJH B IPOIECCE TYIICHUS.
UYem Brrme "OypyH", TeM Ooibllie MeHBI HEOOXOAMMO HAKOIUTH UIS MOKPBHITHS BCEH IOBEPXHOCTH
ropsimeit Kuakoctu. s cHIKeHHWs BBICOTHI "OypyHa' IeHa mojaeTcs depe3 IEeHHBIE HAaCaaKH C
MHUHHUMAJIbHON CKOPOCTHIO.

Ilena, BCrTBIBaIOIIAs Ha TOBEPXHOCTH 4epe3 CIOW TOPIOYEro, CIocoOHa OOTEKaTh 3aTOHYBIIHUE
KOHCTPYKIIMM W pPAacTeKaTbcsd 110 BCEH MOBEPXHOCTH TOpIOYero. 3HAYMTENbHOE CHIDKCHHE
MHTEHCUBHOCTH TOpeHus aocturaercs depe3 90—120 ¢ ¢ MOMEHTa MOSBICHUS IIEHB! Ha TIOBEPXHOCTH.
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B 3T0 Bpemsi HaOMIOJAOTCS OTHCNBHBIC OYard TOPEHHS Y PAa30rPEThIX METAIUTMYCCKUX KOHCTPYKIIMH
pe3epByapa U B Mectax oOpasoBanus "OypyHoB". B nmanbheitmem, B Teuenue 120-180 ¢ mpoucxoaur
IIOJIHOE IIPEKPALLEHUE TOPEHUSL.

ITocne mpekpaieHusi MoJa4yul MEHbI NPU IOJHOM JMKBHUIAIMM TOPEHUS Ha BCEHl MOBEPXHOCTU
roproveil KUIKOCTA 00pa3yeTcsl yCTOWYMBEINA TICHHBIN CI0M TOMUHON 0 10 ¢M, KOTOPEI B TeUCHUE
2-3 4 3aIUIIaeT MOBEPXHOCTh FOPIOYEH )KUAKOCTH OT HOBTOPHOT'O BOCIITIAMEHEHHSI.

2.1.4. Bopma mis npUroToBIeHHs pacTBopa MeHOoOpa3oBaTels He AOJDKHA COJep)KaTh NpUMecel
He(TenpoayKTOB.

Jlnst mpuroToBJeHUsT pacTBOpa M3 OTEUYECTBEHHBIX NEeHOOOpaszoBaresied B CHCTEMax IMOJCIOHHOTO
TYIICHUS 3aIpeIaeTcs UCTIOIb30BaTh BOAY € )KEeCTKOCThIO Oonee 30 Mr-3kB - .

Hcnonp3oBanne 00OpOTHOW BOABI Ui TPUTOTOBJICHHS pacTBOpa II€HOOOpa3oBarens He
JIOITYCKaeTCsl.

2.2. HOpMaTI/IBHbIe HHTCHCUBHOCTH IMOJAAYM MMEHHBIX CPEICTB

2.2.1. HopmaTtiBHBIE MHTEHCHBHOCTH IOJa4d PAacTBOpa MEHOOOpa3oBaTelsl SIBISIOTCS OAHUM M3
HanOoyiee BaXKHBIX IIOKa3aTeliell B pacyeTre CHI M CPEICTB, TpeOyeMbIX AJisi TyHICHHs MNOoXapa B
pesepByape, onpeeneHus 3amaca IeH000pa3oBaTeLs.

2.2.2. I'naBHBIMHU (haKTOpaMH, ONPEACIISIOIUMA HOPMAaTHBHYIO MHTEHCUBHOCTh I10/1a4l PacTBOpa
MEeHO000pa3oBaTels, SIBISIOTCS:

(hU3MKO-XMMHUUECKHE CBOMCTBA TOPIOYETr0;

(U3MKO-XMMUUYECKHE CBOWCTBA IIEHOO0PA30BAaTENsl U CaMOH IeHBI;

YCIIOBUS TOPEHHS U TEIUIOBOM peXXUM B 30HE I0Kapa K MOMEHTY Hadajla IeHHOH aTaky;

croco0 ¥ ycJI0BuUS M0/1a4M NIEHbI Ha TyLICHHE.

223. B T1abn. 2.1 wm 2.2 nmnpuBeneHbl HOPMAaTUBHBIE WHTEHCHBHOCTH IMOJ@4d pacTBOpa
neHooOpaszoBarensi Al TylmieHWs He(pTH W He(TEeNpoAyKTOB B pe3epByapax. XapaKTepHUCTHKH
OTEUECTBEHHBIX M 3apyOeXHBIX IIeHOoOOpa3zoBareliel, HUMEIOIINX CepTH(UKAT COOTBETCTBUS,
MIPEJICTaBJICHbI B MIPUIL 2.

2.2.4. Tlpu pacuere CUJI U CPEACTB HOPMaTHBHAsE HHTEHCHBHOCTH BbIOMpaeTcsi o tabm. 2.1 m 2.2 ¢
Y4ETOM BPEMEHHU CBOOOHOTO Pa3BUTHS MOKapa.

HopmaTuBHYI0O HHTEHCHBHOCTH IIOJIa4d pacTBOpa II€HOOOpa3zoBaTels MNpH Iojadye IMEeHb Ha
MOBEPXHOCTh TOPIOYEi )KUIKOCTH CIIeyeT yBeJIUIuBaTh B 1,5 pasa npu CBOOOJHOM Pa3BUTHH IOXKapa
oT 3 10 6 4; B 2 pa3a mpu CBOOOAHOM pa3BUTUH Moxapa oT 6 10 10 4 u B 2,5 pa3a npu cBoOOIHOM
pasButuu noxapa 6oxee 10 4.

Tabnuya 2.1

HopmaTnBHBIe HHTEHCMBHOCTH MOJAYH MEHBI CPeiHell KPaTHOCTH
AJs TYLIeHUs N0KapoB B pe3epByapax

HopmaTrBHAs HHTEHCHBHOCTB ITOJIAYH PacTBOPa
Bun mHedrenpoaykra MeHoo0paszoBaTes, 1 - M2 ¢t
dTopupOoBaHHbIE ITenoobpa3oBarenu
NeHo00pa3oBaTeNn 00111eT0 Ha3HAUCHUS
Hedtb u Hedrenpoayktsi ¢ Ty, = 28 °C n HUXE U 0,05 0,08
I"K, narpersie Boime T,.,
Hedtp 1 HedTenpoayktsl ¢ T,., 6onee 28 °C 0,05 0,05
CraOuibHbIN Ta30BBII KOHIEHCAT 0,12 0,30
bensun, kepocuH, AU3eIbHOE TOITUBO, 0,10 0,15
MTOJIYYCHHBIC W3 Ta30BOT0 KOHJCHCATA
Tabauya 2.2

HOpMaTl/lBHaﬂ HHTEHCHUBHOCTD MOJAa4YM NeHbl HU3KOH KPaTHOCTH
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A5 TymeHust HepTu 1 HeTeNPOAYKTOB B pe3epByapax

HopmaTrBHasi ”HTEHCUBHOCTH [OJJAYH PACTBOPa
neHooGpazoBares, 1 - M~ - ¢
®dropcoaepxkanue | dropcunTeTnueckue | DTOPHPOTEHHOBLIE
Buna Hedrenpoaykra neHooOpa3oBaTenu MEeHOO0Opa3oBaTeIH MEHOOOpa3oBaTeIH
(32 MCKIIIOUEHHEM tuna AFFF tuna FFFP
AFFF u FFFP)
Ha B CJIOH Ha B CJIOH Ha B CJIOH
MMOBEPXHOCTh MMOBEPXHOCT MOBEPXHOCTh
b
Hedts 1 HEDTEIPOIYKTHI C 0,08 0,12 0,07 0,10 0,07 0,10
T,.. =28 °C u Huxe
Hed1p 1 HEDTCTIPOTYKTHI C 0,06 0,10 0,05 0,08 0,05 0,08
T,.. 001ce 28 °C
CraOuiIbHbIN ra30BbII 0,10 0,20 0,10 0,12 0,10 0,14
KOHJICHCAT
BeH3uH, KepoCcuH, AU3EIbHOE 0,08 0,12 0,08 0,10 0,08 0,10
TOIUINBO, MOJYYEHHBIE U3
ra3oBOro KOHJIEHCATa

2.2.5. J1ng onpeneneHus KOJIMYECTBA IEHOT€HEePaTOpOB, TPeOyeMbIX U1 TYLIEHHS I10XKapa, CIepyeT
UCIOJIB30BaTh HOMOIPaMMy IpHiL. 3.
2.2.6. Ileny cpenHell KpaTHOCTH cleqyeT MOTydaTh ¢ MoMollbio meHoreHepatopos tuma I'TIC, a

HU3KOM KpaTHOCTHU - C TIOMOILIBIO CTBOJOB HHU3KOKPATHOM TeHbl. TaKTHKO-TEXHUYECKast
XapaKTepUCTUKA OTEUECTBEHHOW MEHOTeHEpUPYIOUIeH anmapaTtypbl U TEXHUKW MpUBEJeHa B mpuil. 4
(tabn. 1).

2.2.7. Tlpu TylIeHWHU TOKAPOB TOPIOYUX JKUIAKOCTEH B OOBAJIOBAaHMM JOIMYCKAeTCsl MPUMEHEHHE
MEeHbl HHU3KOM KpaTHOCTH, IIOJly4aeMOil W3 CHHTETHYECKMX IeHooOpasoBareneil oOmero u
CHEeIMaJIbHOTO Ha3HaueHWsd. HopMmaTuBHAas HWHTEHCUBHOCTh IIOJAYd pacTBOpa CHHTETHYECKOTO
neHoo0pa3oBaTessd 00Iero Ha3HauYeHUS JODKHA cocTaBiats 0,15 i - M2 ¢,

2.3. IlpuMeHeHHe IPYTUX BEIECTB U CMIOCOO0B MOKAPOTYIIEHHUSI

2.3.1. Ilpu TymeHHH MOXapoB B pe3epByapax € BAKHUMH M JIETKO3aCTHIBAIONIMMH MPOAYKTaMHU
(Ma3yT, Macima u HedTb) BO3MOXKHO NPUMEHEHHE pACTBUICHHON BOABI IS OXJIAKICHUS
MOBEPXHOCTHOTO CJIOSI TOpSIIEH >KUIAKOCTH JI0 TEMIEpaTyphl HIDKE HX TEMIIEpaTyphl BCIIBIIIKH.
HeoOxoinMMbIM ~ yCIIOBHEM TYIISHHS pAclbUICHHOW BOJOH SBIISIETCS HHU3Kas CpenHeoObeMHast
TeMIIepaTypa roprdero (HIKe TeMIepaTypsl BCIBIIIKK). IHTEeHCHBHOCTD MOJaYd PACHBIIICHHON BOJBI
cienyer npuaumarts 0,2 1 - ctom?

2.3.2. i TymeHHs MPOJMBOB B OOBAJIOBAHWU W MEKCBAWHOM IIPOCTPAHCTBE IIOJ PE3CPBYapoM,
JOKIBHBIX OYaroB TOPEHWs Ha 3aJBIDKKax, (DIAHIIEBBIX COEAMHEHHWSX, B 3a30p€ MEXKIY CTEHKOH
pe3epByapa M IUIaBaroNel KpbIIIeH JOIycKaeTcsl IPUMEHEHHE OTHETYIIAIINX TIOPOIIKOBBIX COCTaBOB C
MHTEHCHBHOCTBIO mofaun uist Hedtn i HedrenpomykToB 0,3 kr - ¢ - M2, J1 ra30BOTO KOHJICHCATA -
0,5 xr - ¢ - M2 [71aBHYIO POJIb B MEXAHH3ME TYIICHHS MOPOLMIKAMU UIPACT HHIHOHPOBAHHE MIIAMEHH.
[Nopommkn He 00JaAIOT OXJIAKAAIOIMM AeHcTBHEM. [lo3TOMy mocie TYIICHHS IUIAMEHH BO3MOXHO
MOBTOPHOE BOCIUIAaMEHEHHE Tropiodero. UrToObl 3TO NPeNoTBPAaTHTh, IEIECO00pPa3HO HPUMEHSTH
KOMOMHHUPOBaHHBIE METOIbI TYIIECHHSI, COYETas 1ojady IMOPOLIKOB C MO/1a4ei IEHHBIX CPE/ICTB:

OCHOBHOE TYyIIIEHHE NTEHOU C JOTYHIIMBAHUEM MOPOLIKOM OTJIEJIbHBIX 04aroB FOPEHMUS;

OCHOBHOE TYyIIEHHE TIIOpPOIIKOM HEOOJBIIMX OYaroB TOpEHHs, 3aTeM Mojada IeHbl Ui
HpPEJOTBPALIECHUS IOBTOPHOTO BOCILIIAMEHEHHUS.

MHTeHCUBHOCTh BO BCeX clydasX Takas e, Kak U IpU HMHIUBHIYaJIbHOM HCIONB30BAaHHM ITHX
BEIIECTB.

[IpumeHeHne KOMOMHHMPOBAHHOTO METOAA TYLICHHUS TpeOyeT NOMOJHUTENBHBIX CHJI U CPEICTB.
[TosTomMy oH 1enecooOpas3eH, Kak MPaBWIIO, B TEX CIydasx, KOrJa TyIIEHHE OJHHM OTHETYIIAI[iM
BEIIECTBOM HE JJOCTUTaeTCsl.

OCHOBHBIE XapaKTEPHUCTUKHU OTHETYIIAIMX ITOPOLIKOB OOIIEero Ha3HaYeHUs! IPUBEJICHBI B IPHIL. 5.
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2.4. OcoGeHHOCTH TYIIEHHUsI 0KAPOB B pe3epByapax
MOACJOMHBIM CIIOCO0O0M

2.4.1. Tymenue mokapa nojadyeil NeHbI B OCHOBaHUE pe3epByapa MOXET OBITh OCYIIECTBIEHO
IBymst criocobamu. [lepBblii 3akimtodaeTcss B Mojade HU3KOKPATHOM IEHBI CHH3Y Ha IIOBEPXHOCTb
ropsiueil >KUAKOCTH uepe3 3JIACTUUHBINA pyKaB, KOTOPBIM 3aIlMINAeT MEHY OT HENOCPEICTBEHHOIO
KOHTaKTa ¢ HedrenpoaykToMm. Takas 3aiiura MEeHbl HEO0O0XOJHMMa, MOCKOJIBKY Uil €€ IOJy4EHHs
npuMeHsieTcsl OOBIYHBIA IMeHooOpa3oBarenb o0OLIero HazHayeHWs. Bropoll cmoco0d - mnojava
HU3KOKPAaTHON IIE€HBl HEMOCPEICTBEHHO B CIIOM Troprodel JKUIKOCTH - CTajl BO3MOXHBIM IIOCIIE
MOSIBJICHHST (hTOPCOAEPIKALIMX TUIEHKOOOPa3yIoMX eH000pa3oBaTesel, MeHbl KOTOPBIX MHEPTHBI K
HedtH 1 HepTenpoaykTaM. OH sBiseTCs O0Jiee HAJCKHBIM M POCTHIM B UCIIOJIHEHHH.

IIpeumymecTBo mnoAcIOWHOro crmocoba mepen TPaJULUMOHHBIM, T[A€ IIeHy IOJaioT CBEpXY,
3aKJII0YAETCs] B 3alUIIEHHOCTH NEHOT€HEPAaTOPOB U IEHOBBOJOB OT B3phIBA NMAapOBO3AYLIHONH CMECH.
BakHo, 4TO mpuW peanu3alyM MOACIOHHOIO crioco0a JIMYHBIA COCTaB MOXKAPHBIX MOAPA3/EICHUH U
TEeXHHKa HaXOJSTCsl 3a OOBaJOBaHWEM M MEHBIIE IOJBEPraloTCs HEMOCPEJICTBEHHOW OMAcHOCTH OT
BBIOpOCA WM BCKUIIAHUS Topsiiieil HedTH.

2.4.2. Tlpu NWKBHUIAMU MOXKAPOB B pe3epByapax, OOOPYAOBAHHBIX CHUCTEMOH MOJCIOWHOIO
TYIICHHMS, T10/1a4a TIEHbl HU3KOM KPATHOCTH OCYILECTBIISIETCS. HEMOCPEACTBEHHO B CIIOH He(TENpoayKTa
gyepe3 IEHOMPOBOJBI CHUCTEMbI IOXAPOTYLICHUS, HaxoJlluecs B HIDKHEH dYacTH pes3epByapa, ¢
[IOMOUIBIO NEPEIBUKHOM OXKAPHOU TEXHUKH.

Cucrema IMOJCIOWHOTO TYLICHUsI BKIIIOYACT MPOTSKEHHYIO JIMHUIO TPYOOIPOBOJOB JUIsl HOAa4d
MEeHO00Pa3yILIEro pacTBOpa K MEHOTeHepaTopaM M Jlajiee HU3KOKPATHOM MEHbl MO MEHOIPOBOJAM
Yepe3 CTeHKY pe3epByapa BHYTPb, HENOCPEACTBEHHO B HE(PTEHNPONYKT, 4Yepe3 CHCTEMY HEHHBIX
HaCaJKOB.

2.4.3. TymeHnue noXapoB MoAa4yel MeHbl B CIIOH rOpI0YEro BO3MOKHO TOJIBKO IPU HCIIOJIB30BaHUN
CHeLHalIbHBIX MeHOOOpa3oBaTenel, 00JaalonuX HWHEPTHOCThIO K HE(TENpOAYKTaM M CIIOCOOHBIX
00pa30BbIBATh INICHKY HAa IOBEPXHOCTH TOPIOUEH KHUIKOCTH.

HopmaTHuBHBIE HHTEHCUBHOCTH MOJ@4M pacTBOpa NeHO00pa3oBaTesisi BRIOUPAIOTCSI B COOTBETCTBUH

¢ Tabim. 2.2.
Bosayx
j Boagyiumeiit knanaH
Beogrni
nexoobpebedrens MNeta

~———— - m— - sve———— B - 3 |-

OGpaTtHbiit knanax

Puc. 2.1. Obwuii 810 6b1COKOHANOPHO20 NEHO2EHEPAMOPaA
0714 NOJYYeHUsl NeHbl HUKOU KPAMHOCMU

Puc. 2.2. Cxema enympenneco ycmpoucmea neHo2eHepamopa
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2.4.4. Tlena Hu3KOH KpaTHOCTHM o0Opa3yercss B  BBICOKOHAllOPHBIX IIEHOI€HEparopax,
yCTaHaBIMBaeMbIX 3a oOBanoBaHueM. OOIIMI BHJ BBICOKOHAIIOPHOTO IEHOTE€HepaTropa s MoJadu
MEHbl HU3KOM KPAaTHOCTH B CJOHM roprodero mpezicrasieH Ha puc. 2.1 u 2.2. TakTUKO-TeXHHYECKUe
XapaKTepUCTUKU TIEHOTEHEPaTOPOB NMPHUBEACHBI B IIPUIL. 4.

3. TYIHEHHE IIO’KAPOB B PESEPBYAPAX
1 PESEPBYAPHBIX ITAPKAX

3.1. O0mue TpedGoBanus

3.1.1. Tymenne moXapoB B pe3epByapax H pe3epByapHBIX IapKaxX MpPEACTaBIIeT coOoii GoeBbie
JEWCTBHS, HANIPABJICHHbIC HA JINKBUIAIUIO TTOXKapa.

Opranu3anyst TyIIeHHs IT0KapoB B pe3epByapax M pe3epByapHbBIX MapKax JOJDKHA OCYIIECTBISATHCS
¢ yderom TtpeboBaHuii boeBoro ycraBa moxapHoi#t oxpansl (BYIIO), a Taxxke HacTosImero
PykoBoactaa.

3.1.2. Yupasnenne 00eBBIMH ACUCTBUAMH IIPH TYIICHUH MOKapa MpeayCMaTPHUBACT:

OIICHKY OOCTaHOBKH W CO3/IaHHE COOTBETCTBYIomIeH TpeOoBaHmsaM BYIIO HemrTaTHOH CTPYKTYpHI
yTIpaBiIeHUs OOEBBIMHU JEHCTBUAMH Ha MECTE MOXKAPA;

ONpeZielIeHNEe  KOMIIETCHIIMM  OIEPAaTHUBHBIX  JOJDKHOCTHBIX JIMI W WX  IEPCOHAIBHOU
OTBETCTBEHHOCTH IIPH BBHITIOJIHEHUH TIOCTABJICHHBIX 33713

IUTAaHUPOBAHUE JCHCTBHI MO TYIICHWIO I1OKapa, B TOM YHCIE ONpEeJICHHE HEOOXOIUMBIX CHII U
CpPEACTB, IPUHATHE PEIICHUH M0 OpraHu3annui OOCBBIX ICHCTBHN;

MOCTaHOBKY 337134 Iepe/l yIaCTHUKaMH TYIICHUs MOXkapa, 00ecredeHne KOHTPOIIs 1 He00X0JMMOTO
pearupoBaHus Ha N3MEHEHHE 0OCTAaHOBKH Ha TI0XKape;

OCYIIECTBIICHUE B YCTAHOBJICHHOM MOPSIKE y4eTa H3MEHEHHs 00CTaHOBKH Ha MOXKape, MPUMEHEHHS
CHJI M CPEACTB ISl €ro TYWICHWS, a TaKXKE PETUCTPAIMI0O HEoOXOIUMOW MH(pOpPMAaIyy, B TOM YHCIIE
JHCIETYEPOM U C TIOMOIIBIO TEXHMYECKNX CPEJICTB HEIITATHON CITy>KOBI yIIPaBJICHNS TapHU30HA;

NPOBEICHNE APYTMX MEPONPHATHH, HAIlpaBIECHHBIX Ha obecrmedeHne 3(PQeKTHBHOCTH O0EBBIX
JICHCTBHI [0 TYILIEHUIO TOXKapa.

3.1.3. HenocpencTBeHHOE pPYKOBOJCTBO TYIICHHEM II0Kapa OCYLIECTBIIETCS PYKOBOAMTEIEM
Tymenus noxapa (PTII), mpuOpBIIMM Ha mokap cTapIIUM IOJDKHOCTHBIM JIMIIOM MOXKapHOW OXpaHbI
(ecnm MHOE HE yCTaHOBIEHO APYrMMH JokyMeHTamHu). PTII Ha mpuHIMIaxX eAnHOHAYANIHS YIpaBIsieT
JUYHBIM COCTABOM, YYacTBYIOIIMM B OOEBBIX JEHWCTBMAX 110 TYIICHHIO T[IOXKapa, a TakkKe
MPUBJICYCHHBIMH CHJIAMHU.

Vxazaauss PTII o0s3aTenbHBI A HMCHONHEHWS JOJDKHOCTHBIMH JIMIAMH M TPaKJaHaMH Ha
TEPPUTOPUH, TJI€ OCYIIECTBISIOTCS O0eBbIe AEHCTBUS MO TYIIEHHUIO MOXapa.

Huxro He Bnpase BMemmmBarbes B nevicTBust PTII mim oTMEHATH €ro pacriopspkeHMs PU TYIICHUN
noxapa.

3.1.4. PykoBoauTens TYIICHHUS TIOXapa 00sI3aH:

obecrieunBaTh ynpaBjieHHEe OOEBBHIMH JEWCTBHSAMHM Ha II0Kape HEMOCPEJCTBEHHO WM Yepes3
OTIepaTHBHBII MITa0;

YCTAaHOBHUTH T'PAaHMIBI TEPPUTOPUH, Ha KOTOPOH OCYLIECTBISIOTCS OOEBBIE IEHCTBUS IO TYIICHHUIO
MOXapa, MOPsIOK U 0OCOOEHHOCTH yKa3aHHBIX JeHCTBHH;

MPOBECTH Pa3Be/IKy H0XKapa M OIIPEAEIUTD pelIalolee HarpasieHne 00eBbIX NeHCTBN;

coo0ImaTh JUceTdepy rapHU30Ha IT0’KapHOI OXpaHbl HEOOX0ANMYIO HH(OPMaIHio 00 00CTaHOBKE
Ha MoXape;

OpPraHU30BBIBATH CBA3b HA MOXKAPE;

OIpeIeTINTh €ro HoMmep (paHr), BBI3BAaTh CHJIBI M CPEJCTBA B KOJMYECTBE, JIOCTATOYHOM JUIS
JUKBHUJAIMU T10XKapa;

OPTraHHU30BaTh TPeOyeMoe OXJIaXKICHHE TOPSIIET0 U COCETHUX C HUM PE3EPBYapoOB;

OIIPEIEINTH CIIOCO0 TYIIEHUS FOPSAIIEro pe3epByapa;

co3JaTh Ha MeECTE OINEPaTHBHBIA MTad TyIIeHHs IoXkapa ¢ 00s3aTeNbHBIM BKIIOYEHHEM B €r0
COCTaB NPE/CTaBUTENEH aIMUHHCTPAMK W HH)XEHEPHO-TEXHUYECKOTO IepCcoHaia o0BbEeKTa M, NMpH
HEOOX0IMMOCTH, APYTUX CITYXO;

OTIpEIeTNTh OOEBBIE YYACTKH M HA3HAYUTh UX HAYaJIbHUKOB;

OpPraHU30BaTh MOATOTOBKY NMEHHON aTaky, HA3HAYMTh PAacUeThl IMUHOTO COCTaBA U OTBETCTBEHHBIX
JMIl W3 HayalbCTBYIOIIEro cocraBa s obecrneueHus pabortsl cpexctB tymenus (I'TIC, T'HIIL,
MIEPEHOCHBIX MOHHTOPOB);



(X) x""\'ICTankaH +7(8452) 20-88-44

pe3epByapbl U HedTebasbl NOA KAOY www.himstalcon.ru

NPUHAMATH PELICHUs] 00 MCIIOJIb30BAaHWU Ha IOXKape CHELHUAJbHBIX CIY)XO rapHHU30HA MOXKapHOU
OXpaHBI;

JUYHO ¥ C TIOMOIIBIO CHELWaJbHO HAa3HAUCHHBIX PAOOTHMKOB OOBEKTa M IOKapHOH OXpaHbI
o0ecreynTh BBITIOJIHEHUE IPaBHJI OXpaHbl Tpy/Ja, MOBOAUTH JO YYaCTHUKOB TYIICHHUs HOXapa
nH(OpMAaLMIO 0 BOSHUKHOBEHHUH YIPO3bI JUIS UX XKHU3HU U 3/10POBBS;

IpU Yrpo3e BCKUIAHUs, BHIOpOCA WM Pa3pyIIeHHUs] TOPSILEro pe3epByapa co3iaTh BTOPOil pyoOex
3alIMTHl 0 OOBAJIOBAHUIO COCEAHUX PE3EPBYapOB C YCTAHOBKOW IOXKAPHBIX MAIIMH Ha yAaJeHHbIE
BOJOMCTOYHMKM U MPOKIAJKOM pe3epBHBIX PYKAaBHBIX JHUHUH C TOJCOCAWHEHHUEM CTBOJOB U
MIEHOT'€HEePaTOPOB;

obecrieynBaTh B YCTQHOBJICHHOM IIOPS/IKE B3aMMOJECHUCTBHE CO CIy)KOaMH >KH3HeoOecTeueHHs
(3HepreTUdyecKol, BOAONPOBOJHOHN, CKOpOM MEIULIMHCKON TOMOIIM U JAp.), NPUBIEKAEMBIMH B
YCTQHOBJICHHOM HOPSIKE K TYIIEHHIO MOXKapa;

BBITIOJHATh OOS3aHHOCTH, BO3JIaraeéMble B COOTBETCTBMH CO CTaThsaMu 56, 62-64 BYIIO Ha
OIepaTHBHBII 11ITa0, €CJIM yKa3aHHbIH 1ITa0 Ha MoXKape He CO3/1aeTCsl.

3.1.5. Ilpm pa3zBeake moxapa KpoMe BBINOJHEHUs oOmMX 3amad, wu3nokeHHbIX B BYIIO,
HE0O0X0/IMMO ONpEIeIUTh!

MPOJIOJDKUTENLHOCTD M0YKapa B Pe3epByape K MOMEHTY MPUOBITHS MOXAPHBIX MOJpa3/ieieHui 1
XapakTep pa3pylleHHs pe3epByapa;

kosmdecTBo 1 BuA JIBX u K B ropsimem u coceqHUX pe3epByapax, ypOBHH 3alIOJTHEHUS, HANUIKe
BOJIIHON TIOAYILIKH (IIOXTOBApPHOI BOMBI);

BO3MOXKHOCTb BCKHITAHUS U BBIOpOCA;

COCTOsIHME OOBaJIOBAaHMH, YIrpo3y IOBPEXKICHUS CMEXKHBIX COOPY)KEHHMH NpW BHIOpocax WIN
pa3pylIeHHsIX pe3epByapa, MMyTH BO3MOXKHOT'O pacTeKaHusl )KUAKOCTEH ¢ yueToM penbeha MECTHOCTH;

MECTa YCTaHOBKH IEHOIOIbEMHUKOB, IEHOMOHUTOPOB;

HaJIM4Me M COCTOSIHHE TPOU3BOACTBEHHON M JIMBHEBOW KaHAJW3aIlMM, CMOTPOBBIX KOJIOIIEB U
THIPO3aTBOPOB;

BO3MOKHOCTh OTBOJA BOJBI M3 OOBAJOBaHHUS M €€ NMOBTOPHOTO HCIIONB30BAaHUS AJISI OXJIaXICHHS
pe3epByapoB;

BO3MOXXHOCTb OTKauku He(TH (HEQTENpOIYKTOB) M3 TOPALIEro pe3epByapa U 3arojHEHHS €ro
BOJIOH, TapoM, HHEPTHBIMU Ta3aMy;

HaJIM4He, COCTOSHHE M BO3MOXHOCTH HCIIOJB30BAHUS YCTAHOBOK U CPEICTB IOXKapOTYIICHUS,
BOJIOCHAOXEHMS U IEHOOOPAa3yIOIUX BEIIECTB;

BO3MOKHOCTH OTKAYKH{ WJIH JpeHaka JJOHHOW BOJIBI U3 TOPAIIIETO pe3epByapa;

BO3MOKHOCTH OBICTPOM JOCTaBKH IIEHOOOPA30BaTENs C COCEIHUX 0OBEKTOB.

3.1.6. B 3aBucuMoOCTH OT BHJa MOXKapa B pe3epByape, uMmeromeiics noxapHoi TexHuku u I1TB,
CPEICTB MOXKapOTYIIEHHsS, HAIWYMA W COCTOSHHS CTAlMOHApHBIX CHCTeM moxaporymenus PTII
JIOJDKEH OMPEAETUTHCS CO CIIOCOO0M TYIICHHUS MoXKapa.

Ilennas aTaka 17 TyIIEHHS MOXKapa B pe3epByape JIOJDKHA OCYIIECTBIATHCS OJHUM U3 CIEAYIOIINX
CIOCO00B:

nojaueil meHbl CpefHel KPaTHOCTH C MOMOIIBIO MEHOIOIEMHUKOB, TEXHUKH, TPUCTIOCOOICHHON
JUTSI €€ TIOJIa4H, WIIM CTAIlHOHAPHBIX IEHOKaMep B ciiydae uX paboToCroCOOHOCTH;

[10/1a4€ii IeHbl HU3KOW KPaTHOCTH HA IOBEPXHOCTh I'OPIOYEH KUIKOCTH € IIOMOLIbE0 MOHUTOPOB;

nojadeil MeHsl HM3KOW KPaTHOCTH B CIIOW TOproueil >KUIKOCTH (MIpU HAJUYUM CHUCTEMBI
MOJICTIOWHOTO TYIIIEHUS).

3.1.7. TlogroToBKy K II€HHOIl aTrake HEOOXOOMMO MPOBOAWUTH B KopoTkue cpoku. PTII mmunO
KOHTPOJMPYET MecTa yCTAaHOBKU ITOKapHOW TEXHUKH, XOJ IMOJITOTOBKM IIEHHOM aTaku, ONpeneseT
MECTa yCTaHOBKH MEHONOABEMHHKOB, IPOBEPSET MPABUIBHOCTh PACUECTHBIX JaHHBIX TSI TPOBEACHUS
[IEHHOM aTaKHu.

3.1.8. Bce omepannu mo oTkauke HeTEHNPOIyKTa M3 TOPSIIETO U COCEIHUX PE3ePBYapOB JOJDKHBI
MPOBOIUTHECSA TOJIBKO C pa3pemieHus aJMUHHCTpAlMu O0BeKTa W 1o corjacoBanmoo ¢ PTII
PexomeHmammu mo oTKayke W OICHKA €€ BIMSHHUA Ha 3()()EKTUBHOCTH TYIIECHHS M B3PHIBOOIACHOCTH
COCEIHUX C TOPSAIINM Pe3epPBYapoB JaHBI B MPHIL. §.

3.2. Opranmzanust padoThI OIEPATHBHOIO MITA0a

3.2.1. OpraHuzanus paOOTBl ONEPATHBHOTO INTaba TYIICHUS TOXAPOB B pe3epByapax H
pe3epByapHBIX TApKax OCYIIECTBIsETCS cornacHo Tpeboanusm BYTIO.

Mecto mTaba JOKHO HAXOIAHWTHCS C HABETPEHHON CTOPOHBI, BHE 30HBI AKTHBHOTO BO3JCHCTBUS
JYYHCTON HEPTHH MOXKapa, U 00eCIeunBaTh XOPOIIHK 0030p 0Yara rmokapa ¥ CMEXKHBIX PE3epBYapoOB.
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3.2.2. OnepaTHBHEIN MITa0, KPOME BBHITIOJIHECHUS OOIIMX 3a/1a4, 0053aH:

KOOPJMHHUPOBATh PabOTy BCEX CIIYKO, yUaCTBYIOIINX B TYIICHHH 110Kapa;

MOCTOSIHHO YTOYHATh PAacueTHOE KOJHUYECTBO CWJI M CPEACTB JJI MPOBEACHUs IIEHHOW aTaku B
3aBUCHMOCTH OT THIIAa IE€HOOOpa3oBaTens, crnocoba IoJauyd IEHbl B OdYar TOPEHHS, BPEMEHH
CBOOO/IHOTO TOPEHUS;

OIpeNieNUTh PacueToM BEIMYMHY JABJICHUS Ha HAacocax IMOXKapHBIX MAIIHH, IMOAAIOLIUX PacTBOP
NeHoo0pa3oBarelisi K IEHOTeHEePaTopaM MiIM IIEHOMOHHTOPAM;

ONpeNeNuTh pacueToM BEJIWYMHY JaBJICHHS Ha Hacocax IMOXAapHBIX MAIWH, MOJA0IIUX
NeH000pa3oBaTelib BO BCACHIBAIOLIYIO WJIM HANOPHYIO JIMHUIO MOXAPHBIX MAIWH, 00eCIeuyrBaIOINX
paboTy MeHOTeHepaTOPOB UM IIEHOMOHHTOPOB;

OpPTraHHM30BaTh CBSI3b Ha MOXKape, 00eCIeUNBAIONIYIO YeTKOE 1 OecriepeOoiiHoe yIpaBieHne CHilaMu
W CpEeACTBAMH, HMX B3aHMOJICHCTBHE, a TAaK)KE B3aHMMOJECHCTBHE C aJAMHUHUCTpAaLMEd M CiIyKOamu
00BEKTa;

opraHu3oBath OecriepedoiiHOe BoiocHa0KEHHE MECTa T10Kapa;

OpraHu30BaTh HEOOXOMWMBIH 3alac OrHETYIIANUX BEIIECTB, pPE3epB MOXKAPHOW TEXHUKH U
MOXAapHO-TEXHUYECKOTO BOOPYKEHHUS;

KOHTPOJMPOBAaTh COCTOSHHE TOPAIIEr0 M COCETHHX C HHUM pPe3epByapoB, HX TIe€PMETHYHOCTH,
HaJlM4hue W BO3MOXHOCTh 0OOpa3oBaHHs "KapMaHOB", OCOOCHHOCTH TOBEACHHS KOHCTPYKLHH,
COCTOSIHME KOMMYHHKAIUH U 3aJIBIDKEK Ha yJacTKe IM0XKapa;

OTpeNIeNUTh MAaKCUMAJIbHO JOIIYCTHMOE BpeMs BBOJA CHIJI M CPEICTB Ul OXJIAKICHUS COCETHHX C
TOPSILIIIIM PE3epBYapoB;

OILIGHUTbH B3PBIBOOIIACHOCTh COCEAHUX PE3EPBYapOB B COOTBETCTBUU C MPUIL. 6;

1o paboyMM JOKYMEHTaM, UMEIOLIMMCS B PEe3epBYapHOM IapKe, W IIyTeM OIpoca ONepaTopoB U
JIPYroro mepcoHana pe3epByapHOro IapKa YCTAaHOBHTh OOBOJIHEHHOCTb IIPOJYKTa B TOpSIIEM
pe3epByape, HalIu4uue JOHHOW BOJIbI;

OIIPEJICIUTh BOBMOXKHOCTh M pacyeTHOE BpeMsi BCKUIIaHHS WM BBIOPOCA, a TAK)KE HAIPaBICHUS, MO
KOTOPBIM BO3MOKHO PacTeKaHHE TOpIoYer )KUIKOCTH;

IpU JUIMTENIBHOM TOPEHMHM OpraHu30BaTh pPabOTy ThlIa, IPEAYCMOTPEB CO3JaHHE TIPYyHN IO
HarnpaBJICHUIM paboThl (I0JaYa MEeHbI U BOJBI, JOCTaBKa NeHooOpasoBareieid 1 ['CM, CBsi3b, pEMOHT
TEXHUKH);

NpU Yrpo3e paspyLICHUsl TOpPALIEro pe3epByapa, BbIOpoca, BCKUIAHHUS CO31aTh BTOPOH pyOex
3alUTBl C YCTAHOBKOW IIOKAPHBIX aBTOMOOWIICH Ha JajbHHE BOJOHUCTOYHHKH M IPOKJIAIKON
PE3epBHBIX PYKAaBHBIX JIMHUH C TOAKIIOYEHHBIMH CTBOJIAMH M II€HOT€HEPaTOpaMH, COCPEHOTOUYHTH
BCIIOMOTATENbHYIO TEXHHUKY (OyJNbI03€phl, CaMOCBajbl, OKCKAaBaTOPHI, CKpPENEphl), OOECIEUUTh
JIOCTaBKy IIeCKa, OPraHM30BaTh pabOTHI IO COOPYKEHHIO 3arpaJuTelIbHBIX BaJOB M OTBOAHBIX KaHaB
JUIS OTPaHUYEHHS Pa3MEPOB BO3ZMOXKHOT'O PACTEKaHUS TOPAIIEH KUAKOCTH;

YCTAHOBUTH U OOBSIBUTH JJUYHOMY COCTAaBY CHTHAJIBI Hadaja M MPEKPAIICHUS MOJau MeHbI, CUTHAT
Ha OTXOJ1 NPY HAJIMYUH YTPO3bl pa3pyLIeHHs pe3epByapa, BCKUIIAHUS I BHIOPOCA TOPSIIEH KUIKOCTH
U3 pe3epByapa;

OTIpeNieNnuTh HEOOXOTUMOCTh yalieHHs BOJABl M3 OOBalOBaHMSA TOPAIIETO M COCEAHHUX C HHUM
pe3epByapoB, IIyTH OTBO/Ia M BO3MOXKHOCTH HCIIOJIb30BAaHUS €€ JUI OXJIAXKICHHUS PEe3epPBYapoB;

OmpeseNnnuTh He0OXOAMMOCTh OTKA4KHM TOpIOYeH JKHIKOCTH M3 TOPSIIEr0 M COCEIHHUX C HHUM
pe3epByapoB;

ONpeNeNnuTh MECTO PpAacHOJIOKEHHUS Jareps A pe3epBa JHWYHOTO COCTaBa, OOECIEYHMB €ro
MHUTaHUEM, ITyHKTAMHU OT/bIXa, CAHUTAPHOM 00pabOTKU U MEAMIMHCKOMN TOMOIIIH.

3.2.3. OmepaTuBHBI MmTa0 MOXApOTYIIEHUsI 0043aH NOANEPKUBATh IOCTOSHHYIO CBS3b C
aAMUHHUCTpanuel o0BEeKTa ¥ MPEACTAaBUTEISIMH pPErHoHaJIbHbIX opraHoB MUC wuyepe3 wux
MpeACTaBUTeNeH B cocTaBe mTaba, 00ECIeYNTh BHINOJHEHHE HEOOXOMMMBIX aBapHUHBIX PaboOT M
MoJy4eHue nHPOpManuy, TpeOyromeiics A1 NPHHATHS PAaBWIBHOTO PELICHNUS M0 TYIICHHUIO MoXKapa,
3aIIUTE COCETHUX PE3EPBYAPOB U OIMKANIINX COOPYKEHHM.

3.2.4. OnepartuBHBIH mMTad TYIIEHHWA TMOXXKapa 00s3aH BECTH Y4eT CHJI U CPEACTB, (PUKCHPOBATH
paccTaHOBKY HX MO OOEBBIM yJ4acTKaM, BECTH JOKyMEHTANHIo, mpexycmorperHyto bYIIO.

3.3. OxsaKaeHue pe3epByapoB

3.3.1. IlepBoouepeHOl 3a1auell B JEUCTBUIX MOXKAPHBIX NOAPA3EICHUN IPU TyLIEHUH T10KapoB B
pesepByapax tuna PBC sBnsercss opraHu3anusi OXJaXXIEHUS TOPAIIETO0 U COCEAHUX PE3EpBYapoB C
MPUMEHEHNEM BOJISIHBIX CTBOJIOB M (MJIM) CTAalIMOHAPHBIX YCTAHOBOK OXJIAXICHHUSI.

OxnakaeHue TOpsIIero pe3epByapa CleAyeT MPOU3BOIUTH MO BCEH NIMHE OKPYXKHOCTH CTEHKH
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pe3epByapa, a COCEJHUX C HUM 110 JJIMHE IOJyOKPYXXKHOCTH, OOpaIlleHHOW K TOpsIleMy pe3epByapy.
JlomyckaeTcss He OXJNaxIaTb COCEIHHE C TOpSIIUM pe3epByapbl B TOM CiIydae, €CIM yrposa
pacnpoCTpaHEeHUs Ha HUX M0XKapa OTCYTCTBYET.

VHTEHCHBHOCTS 110/1a4H BOJIBI HA OXJIAXK/ICHHUE pe3epByapoB NpUHUMaeTcs 1o 1abi. 3.1.

Tabnuya 3.1

HOpMaTl/lBHble HHTCHCUBHOCTH INOJA4YH BOJAbI HA OXJIAKACHHEC

VHTEHCHUBHOCTH TI0/[a41 BOJbI HA OXJIAKIIEHHUE, JT - C -

Cnoco6 opotieHus Ha METP JUTHHBI OKPY)KHOCTHU pe3epByapa tuna PBC

TOPSIIEro HETOPSAIIErO IpH [I0XkKape B

COCETHETO 00BaJTIOBaHUH
CTBOJNIaMHU OT MEPEBIKHON MOKAPHON TEXHUKHU 0,8 0,3 1,2

Jns xonen opouieHus:

npu Beicote PBC Gosee 12 m 0,75 0,3 1,1
rpu Beicote PBC 12 M 1 meHee 0,5 0,2 1,0

3.3.2. IlepBBle CTBOJIBI MOJAIOTCA Ha OXJIaXJIEHHE TOPAIIEro pe3epByapa, a 3aTeM Ha OXJIaXJCHHE
COCCIHUX, HAXOAAIUXCA HAa YAAJICHUU OT ropsAlICro HE 0Oosee JABYX MUHHUMAJIbHBIX paCCTOﬂHHﬁ MCKIY
pesepByapamu (ipui. 1, Tabm. 3), ¢ yueToM HampaBJICHUS BETpa U TEIUIOBOrO uanydueHus (npui. 7). s
OXJIKACHHS TOPSIIEro pe3epByapa IIEpPBbIE CTBOJBI HEOOXOAMMO TMOAATh HAa HABETPEHHBIH H
MOJIBETPEHHBI YU4aCTKH CTEHKH pesepByapa. OXnakieHHe pesepByapoB obsemom 5000 m° i Gomee
1eJIeCO00Pa3HO OCYLIECTBITH J1aQeTHBIMU CTBOJIAMH.

OxnakJeHUEe COCEIHUX pEe3epByapoB HEOOXOAMMO IPOM3BOAWTH, HAYMHAS C TOrO, KOTOPBIH
HaXOAMTCS C MOJBETPEHHOM CTOPOHBI OT FOPSILIETO pe3epByapa.

Heobxomumo mpemxycMOTpeTh OMuH JIad)eTHBIA CTBOJN IJIs 3allUTHI JBIXaTCIBLHONH apMaTyphl Ha
COCeIHEM pe3epByape, HaXOSIIEMCs C TI0IBETPEHHOM CTOPOHBI OT TOPSILIETO.

3.3.3. KonuuecTBO CTBOJIOB OMpPEAEISETCS] pacieToM, UCXO0/1 U3 WHTEHCUBHOCTH IMOJa4Yd BOJBI HA
oxymaxaeHue (tabn. 3.1), HO He MeHee TpeX JJsl TOPSAIICr0 pe3epByapa M HE MEHee MBYX IS
HEropsILIero.

3.3.4. Ilpu noxapax B IOJ3EMHBIX >XelIe300€TOHHBIX pe3epByapax CTPYSIMH BOJIBI OXJaXIaeTcs
JpIXaTeNbHast W Jpyras apMmaTypa, YCTaHOBJIEHHAs Ha KpBIIAX COCEJIHUX JKEIe300€TOHHBIX
pesepByapoB.

3.3.5. Ilpu ropeHun B OOBalOBaHMM OXJAXKACHHE CTEHKH pe3epByapa, HaxosIencs
HETOCPE/ICTBEHHO B 30HE BO3JICHCTBHUS TJIaMEHH, OCYILECTBIISIETCS U3 JlaeTHBIX cTBOJIOB. Kpome Toro,
HeO6XOI[I/IMO OXJIAXKJAaTh Y3Jibl YHOPABJICHUA KOPCHHBIMHU 3aJIBKKaMH, XJIOMMyHIaMH, a TaKXKe
(bnmaHIIeBBIE COCTMHEHNSI.

3.3.6. Ha 3aTspkHBIX TOXKapax Ui OXJIAKACHUS TOPSIIETO W COCeIHHMX C HHM pe3epByapoB
JIOIYCKaeTCs UCIOJIb30BaTh BOAY, CKONMBLIYIOCS B 00BAJIOBaHHH.

3.3.7. B nepuoa meHHOH aTaku HEOOXOAMMO OXJIAXKIaTh BCIO IOBEPXHOCTh HArPEBIIHMXCA CTEHOK
pe3epByapa u Oojiee MHTEHCUBHO B MECTax YCTAHOBKM II€HONOABEMHHKOB. Ilocnme Toro kak
HMHTCHCUBHOCTL T'OPCHUA B pE3CPBYyapC 6y;:[eT CHUXKCHA, BOAAHBIC CTPYH CJIICAYET HAIIPABJIATHL HA CTCHKH
pe3epByapa Ha ypOBHE ropsilieii B HeM JKHJIKOCTH U HECKOJIbKO HMKE 3TOTO YPOBHS JUISl OXJIAXKIICHUS
BEPXHUX CJI0eB roprovero. Oxiaxaarh pe3epByapbl HEOOXOIMMO HENPEPBIBHO JI0 JTMKBUAAIMHN TI0Kapa
1 UX IIOJIHOI'O OCThIBAHUS.

3.4. IloaroToBKa M NPOBE/iCHNE ICHHOH aTaAKH

3.4.1. Ing nOArOTOBKY TIEHHOHN aTakk HEOOXOUMO:

Ha3HA4YNTh M3 4YKCiIa HauOoyiee OMNBITHBIX JIMIl HAa4yajbCTBYIOIIEr0 COCTaBa IIOJKapHOH OXpaHbI
HavyaJlbHUKa 00EBOTO y4acTKa I10 MOATOTOBKE M IPOBEACHHIO IIEHHOI aTaKy;

COCPEIOTOYUTH Ha MECTE IoKapa pacueTHOE KOJMYECTBO CHII M CPEJICTB. 3amac eHooOpa3oBarers
U BOJBI MIPUHUMAETCS TPEXKPATHBIM IPU PacUeTHOM BPEMEHU TYIICHHUs 15 MUH - IIpH mojade MEHbI
cBepxy u 10 MUH - IpH Nofaue NeHsb HOJ, CI0H roprYero;

coOparb cxeMmy Iojayu IeHbl. [IpHHIMITHATIBHBIE CXEMBI OOEBOTO pa3BEepPTHIBAHUS IPUBEICHHI B
npui. 4;

MPOBECTH TLIATEIHHYIO IPOBEPKY COOPaHHON CXEMBI T10/1a4H IIEHbI, OITpo00BaTh PadOTy TEXHHKH;

0 Hayaje M IpPEKpalleHHH IEeHHOH aTaku OOBSBUTH II0 T'POMKOTOBOPSIIEMY YCTPOHCTBY H
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npoayOaupoBaTh NO PaaMoCBs3W. Bce curHanbl Ha TOXXape JO/DKHBI OTJIMYATHCS OT CHUTHAla Ha
3BaKyaluIo.

3.4.2. [lonaya neHsI cpeiHeN WIIM HU3KOHM KPaTHOCTH Ha MOBEPXHOCTh TOPIOYEH JKHIIKOCTH JODKHA
OCYIIECTBIISITHCS C TOMOLIBIO MIEHONIOJbEMHUKOB, CTAIIMOHAPHBIX NEHOKaMep MM MEHHBIX JIa)eTHBIX
cTBojoB. Ilomada orHeTymamux BeLIECTB JOJDKHA OCYIIECTBIITHCA IPEUMYILIECTBEHHO U3-3a
00BasIOBaHMSI.

[enononbemuuku TpodhumoBa nomycKaeTcs UCTIOIB30BATh ISl TYIICHHS! pe3epByapoB 00bEMOM He
Gomee 700 .

3.4.2.1. Ilpn TymieHWH TEHOW CpEAHEH KpaTHOCTM HEOOXOJMMO YCTaHOBUTH MEHOIOIBEMHHUK
(TIEHOTIOABEMHHUKH) C PACUETHBIM KOJIMYECTBOM IEHOTEHEPATOPOB C HABETPEHHOM CTOPOHBI, IIPOBECTU
TIIATENBHYI0 TPOBEPKY COOpaHHOW CXeMbl TOa4d TIeHbl (CTpena IEHONONBbEMHHUKA C
MEHOTeHepaTOpaMU JIOJDKHA HaXOAUThbCA BBIIIE CTEHKU pe3epByapa He MeHee dyeM Ha 0,5 M),
orpo0OoBaTh pabdOTy TEXHUKH U BU3YaJIbHO OINPEEINTh KauecTBO NeHbl. OnpeliesieHne KauecTBa NEeHbI
MPOU3BOJUTCS TIPH OTBEAECHHOW I'peOeHKE C IIEHOTCHEpPaTOpaMH B CTOPOHY OT TOPSILEro pe3epByapa.
Eciu B Teyenue 2-3 MHMH He TNOJIydaeTcss KayeCTBEHHOM IEHBI, CJIEAyeT BBUICHUTH NPHYMHBI U
YCTPaHHUTh HMX. YUHUTHIBasl JILHOCTh PAacTEKaHWs NEHBI ISl TylieHus HedTH M HedTenpomyKToB B
pesepByapax emkoctbio 10000 M® u Goee, nenoreneparopsl ['TIC crnenyer monaBaTh ¢ MOMOIIBIO
AKII-30, AKTI-50 wiu aHaJOrHYHOM TEXHUKH.

Heo0xoanumo npenycMoTpeTs ouH adeTHBIN WM PYYHON CTBOJ IS 3aIUTHI IEHOIOILEMHHUKOB C
MeHOTeHepaTOpaMH P NMPOBEICHUH IIEHHOI aTaky.

3.4.2.2. Ilpu tymeHun HeTH M HEPTENPONYKTOB IIEHOH CPEAHEH KPaTHOCTH B MOA3EMHBIX
JKeJIe300€TOHHBIX pe3epByapax KonnmuecTBo neHoreneparopos I'TIC onpenensiercss U3 ycnoBus noaadu
MeHbl C HOPMAaTHUBHON HHTEHCHBHOCTBIO Ha BCIO IUIONIAAh pe3epByapa HE3aBUCHUMO OT ILIOIATN
MPOEMOB, O0pa3yIOLIMXCS B €ro MOKPHITHH. TYIIEHHE OTHENbHBIX O4YaroB TFOPEHUs Y KOJOHH U B
"kapMaHax", 00pa30BaBUIMXCS MPU OOPYLICHUM IUIAT HOKPBITUS M CTEH, OCYIIECTBISITH C TOMOILBIO
BononeHHbIX cTBOJIOB (BIIC). KommuectBo BIIC ompemenster PTII, ucxoms M3 cioxuBLIEHCS Ha
noxape oocraHoBkH. [logaya meHbl B ropsiuii jkelie300€TOHHBIA pe3epByap JO0JKHA MPOM3BOAUTHCS
HETOCPEICTBEHHO OT CTEHKH pe3epByapa ¢ HaBETPEHHON CTOPOHEI.

3.4.2.3. Ilpu TylIeHNH MEHON HU3KON KPATHOCTH CIICIYET HCIIOIb30BATh IICHHBIC JIa()CTHBIC CTBOJIBI
WIN MOHMTOPHI, yCTAaHAaBIMBacMble Ha OOBAJIOBAaHMM WM Iepen HUM. IIpoBepka KadecTBa IEHBI
OCYIIECTBIISIETCS aHaJIOTH4YHO 1. 3.3.2.1.

3.4.2.4. Tymenue moxkapa B pe3epByapax ¢ MOHTOHOM CIEIyeT OCYIIECTBIATh KaK B pe3epByapax
CO CTaIMOHApHOHM Kpblmed 0e3 MoHTOHA. PacueTHas Iutomiane TOpeHUs] NMPHHUMAETCs PAaBHOM Bcei
IUTOIIAAN pe3epByapa.

3.4.2.5. B pe3epByape ¢ MaBaroliel Kpeliei pacyeTHasl MIIOMAAb TOPEHUS U TAKTUYECKUE TPUEMbI
TYLICHUS ONPEeNSI0TCS IUIOMAABI0 MoXKapa.

Ha pesepByapax ¢ miaBaromieil Kpbilield B HaYaIbHON CTaauM MOXKapa MpU TOPEHUH HePTH Win
HedrenpoayKkTa B 3a30pe MeXAy CTEHKOW pe3epByapa M KpaeM IUIaBaiolieil KPBIIK K TYHICHHIO
CIeIyeT MPHUCTYNaTh HEMEUIEHHO, HE3aBUCHMO OT KOJMYeCTBa NMPHUOBIBIINX CHI U cpelcTB. IIpu aTom
MeHy ClIeAyeT I0JaBaTh PAaBHOMEPHO B KOJBLEBOE IMPOCTPAHCTBO MEXKIY CTEHKOH pe3epByapa U
6aprepoM KpbImu. [ mogayM MEeHBl MOTYT OBITh MCIIOJIB30BaHBI KaK CTAallMOHAPHO yCTaHOBJICHHBIE
MEHOTE€HEePaTOPHI, TaK M MIEPEHOCHbIE NMeHHbIe CTBOJIBL. [locnenHne HeoOX0ANMO MOaBaTh C IJIOMIA 0K
CTAllMOHAPHBIX JIECTHUI] M OOXOMHBIX IUIONIANOK, CHA0)KEHHBIX CIIacaTelbHBIMU BEPEBKAMH, C
HaBETPEHHOM CTOPOHBI pe3epByapa.

IIpu pa3BuTHN HOXapa 3a MpezeaMH KOJIbLEBOTO MPOCTPAHCTBA TYIIEHUE TOJKHO MPOU3BOAUTHCS
Kak B OOBIYHBIX pe3epByapax CO CTAlMOHApHOW Kphlmied. PacueTHas miomaas rOpeHUs B 3TOM CiIydae
MIPUHIMAETCS PaBHOI BCel MIIOIIa Iy pe3epByapa.

3.4.3. Tymenne He(pTH U HEPTEIPOIYKTOB MOJCIOWHBIM CIIOCOOOM IPOU3BOANTCS B pe3epByapax,
000pyIOBaHHBIX CHCTEMOH MOACIONHOTO ITOXKaPOTYIICHHS.

IIpr wMCTHONB30BaHWM CHCTEMBI IIOACIOHHOTO MOKApOTYIIEHHS CIIEAYeT TPUMEHSATh TOJBKO
(hToprpOBaHHBIE TICHKOOOPa3yroImue meHoo0pa3oBaTey.

3.4.3.1. Ilpu TymeHHH METOAOM IOJa4YM MeHbl moj cioi roprouero PTII kpome TpebGopanwmii,
MepevnciIeHHbIX B 1. 3.2.1, 06s3aH:

Ha3HAYUTH PACUYETHl JUYHOTO COCTaBa M OTBETCTBEHHBIX JIMI[ M3 HAYaJbCTBYIONIETO COCTaBa LIS
obecrieueHnss pabOTBI M OOCITYKMBaHHUS CHCTEMBI IMOJCIOWHOTO TYIICHHWS W MYJIbTOB YIPABICHUS
3a]IBHKKAMU;

MIPOBEPUTH HAIMYHE JKECTKOH OMOPHI Y IIEHOTEHEPATOPOB,;

IpH T10Ja4ye TIeHBl B TEXHOJOTHYECKHH TPyOONpPOBOA 3aKpbITh 3aIBIDKKH U 00ECIeduTh
MOCTYIUIEHHE TICHBI B TOPSIIIIIIA pe3epByap.
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3.4.3.2. Ilpu npoBeJIcHUM TIEHHOH aTaku HEOOXOUMO:

no xomange PTII OTKpBITH 33JBM)KKM Ha IEHOIPOBOJAX; HA HACOCE I0OXKAPHOTO aBTOMOOWIIA,
MOJAIOIIEro NeHOo00pa3oBaTellb B HAIOPHYIO JIMHUIO, YCTAHOBHUTH JaBJICHHE, TIPEBHILIAIONICE JaBICHHIE
Boabl Ha cmecurene Ha 0,05-0,1 MIla; ocymecTBUTh mojauy MeHbl BCEMH PacUETHBIMH CPEICTBAMHU
HETMPEPHIBHO JI0 ITOJHOTO NMPEKpaIleHNs: TOPSHUS;

OTKauKy He(TEeNnpoJyKTa W3 TOPSILEro pe3epByapa IPEKpaTUTh, €CIM OHa J0 3TOr0 MOMEHTa
MPOU3BOIUIIACK.

3.4.3.3. Topenne NpoNMBOB MPOAYKTAa B OOBAJIOBAHMH PE3EPBYapHOTO IapKa JIMKBHIMPYETCS B
MEepBYIO OYepe]b B MECTaX PACIOJIOKEHHUSI MEHONPOBOJOB CHCTEM IOJACIOHHOTO I0XKapOTYIICHHS
IyTeM HEMEUICHHOM 1T0JJauyl OTHETYIIAIINX BELIECTB.

3.4.4. TlenHyto araxy HEOOXOAMMO IMPOBOAUTH OJHOBPEMEHHO BCEMH PAcUETHBIMH CPEICTBAMHU
HEMPEPHIBHO JI0 TTOJTHOTO MPEKPAIeHHs] TOPSHUSI.

Jns mpenynpexxaeHusi MOBTOPHOTO BOCIUIAMEHEHUS HEeTH WM He(TEeNnpoayKTa Mojady INEeHbl B
pe3epByap HE0OX0MMO HPOJOIDKATH HE MEHEE 5 MUH I0CjIe PEKPaILeHUs] TOPEHHS.

Ecnu B Tedenue 15 MuH npu nopave neHsl cBepxy ¥ 10 MUH npu mojaye MeHsI HOA CIIOH roproyen
JKUJKOCTH C Hayajia MMEeHHOW aTaKu MHTEHCHBHOCTh TOPEHHUSI HE CHMXKAETCSs, TO CIIeIyeT NPEeKpaTuTh
MO/Ia4y MEeHbI U BBISICHUTD TPUYHHBIL.

Tymenne MoxeT ObITh HE JIOCTHIHYTO H3-32 HEJAOCTATOYHON HMHTEHCHBHOCTH MOJAa4Yd PacTBOpa
MeH000pa3oBarelis, a TAKXKE IJI0XOT0 KauecTBa IEHbI BCIIEACTBHE!

HHM3KOT'0 Haropa rnepej eHHbBIMU CTBOJIAMH;

3aCOPEHUS CETOK MIIM CMECHTENICH;

HEJIOCTATOYHOW KOHIIEHTpalUK NeH000pa3oBarelisi B pacTBOpE;

PacmoIoKeHNUs! IEHHBIX CTBOJIOB NIEHOIIOJTEMHUKOB B (pakere IiaMeHu.

3.4.5. B ciyyae npoJIoIDKeHUsI ToyKapa B pe3epByape B 3aKpBITHIX IS [0J[a4H MEHbI 30HaX FOpEeHHe
(mo pemenuro PTII) MokeT OBITh JMKBHAMPOBAHO C IMOMOIIBIO PYYHBIX MOPOIIKOBBIX M HEHHBIX
CTBOJIOB, IMOJABacMBIX uepe3 OOpT pe3epByapa, WIM IPYrHMH crocobamu (momadeii B "kapman"
MHEPTHBIX Ta30B, BOASHOTO Mapa, BOJIBI a3pP030JIbHOTO PACIIbLIA).

3.4.6. Ilpu TymeHnu (HakeIbHOTO TOPSHUS HA TEXHOJOTHUYCCKOW apMaType WM HaJl OTBEPCTHSIMU
(wensiMu) pesepByapa cleqyeT NPUMEHSATh NEeHHbIC WM BOJASHBIE CTPYH, MoJaBaeMble U3 JaeTHBIX
CTBOJIOB.

3.4.7. Topenne He(TEHPOMYKTOB B OOBAJOBaHHH, MEKCBAHOM MPOCTPAHCTBE, (IIAHIICBBIX
COE/IMHEHUSX, Ha y3/1aX yIpaBJIeHHs 33/IBUKKAMH CIIEyeT JIMKBUAMPOBATh C MTOMOLIbIO Ja(eTHBIX WiIn
PY4HBIX CTBOJIOB, MOHUTOPOB.

3.4.8. OQHOBpEMEHHO C aJMHMHHCTpalMedl OO0OBeKTa NPUHUMAIOTCS MeEpbl K HNpPEKpalieHHIo
UCTEUEHMs] JKUJIKOCTH W3 pe3epByapa WM TPyOOIPOBOAOB IyTeM MEPEKPHITHS ONDKAWIINX K
aBapUIHOMY YYacTKy 3aJ[BIKEK M XJIOIYII Ha pe3epByapax. D(PGHeKTUBHBIM IPUEMOM JUIS IMKBHIALINH
TOPEHHMs! JKUJIKOCTH, BBITEKAIOIIEH M3 MOBPEXKIEHHBIX 33/IBIKEK M TPYOOIPOBOJIOB, SIBIISIETCS 3aKavKa
BOJIBI (TIpM HAJIMYHMH TaKOH BO3MOXKHOCTH) B TIOBPEKACHHBIN TPYOOIPOBOS.

3.4.9. B cny4ae moxkapa B 0OBaJIOBAHWHM WJIM IIPU MHTEHCHUBHOM 00OTpEBE COCEAHUX PE3epBYapoB
1eJIecO000pa3HO MOAATH MEHY Ha MOBEPXHOCTh TOPIOYEH JKUJIKOCTH B HUX C ITOMOIIBIO CTAI[MOHAPHBIX
CHCTEM T0KapOTYLICHHS.

3.4.10. TymeHnue moxapoB B pe3epByapax 0e3 MOAphIBA CTAIMOHAPHOW KPBIIM HEOOXOIMMO
OCYLIECTBIISITh C MOMOLIBIO CTAl[MOHAPHBIX MEHHBIX KaMmep, YCTAHOBJICHHBIX Ha pe3epByapax, MM
CHCTEMBl TMOJCIOHHOrO TymeHuss (npu ee Hanmuuuu). [Ipu HEBO3MOXKHOCTH HCIIOJIb30BaHMS
CTaI[IOHAPHBIX CHCTEM HEOOXOMMO MTPOU3BOIUTD BHIPE3KY OTBEPCTHI B CTEHKE pe3epByapa.

3.5. Ocob6eHHOCTH TYLIEHUS N0KAPOB

3.5.1. Crneunduka 60eBbIx aercTBuii moapasaenenuii I'TIC mo TymeHuro moxapos B pe3epByapax u
pe3epByapHbIX MapKaX, Kak MpaBHIO, 3aBUCUT OT YCIOBUII BO3HMKHOBEHHUS U Pa3BUTHUSI HOXapa, K
KOTOPBIM OTHOCSITCS:

o0pazoBaHue "KapMaHOB'", B KOTOpbIE HE MOXKET OBITh I10/IaHa TI€Ha;

00pazoBaHKe POrPETOTO CII0S TOPIOYEH KUAKOCTH TOIIMHON 1 M 1 Gornee;

HHU3Kas TeMIepaTypa OKpYXKarolei cpeasl;

ropeHue B 00BAIOBaHNY;

OJJHOBPEMEHHOE TOpPEHHE IBYX U OoJiee pe3epByapoB.

3.5.2. Ilpu Hammuum "kapMaHOB" HEOOXOAMMO TIPOBECTH CIICHMAIBHBIE MEPOIPHATHS,
MIO3BOJISIONINE OOECIEYNTh OJHOBPEMEHHYIO I10/1a4y OTHETYNIAIHMX CPEJCTB KaK Ha OTKPBITYIO
MIOBEPXHOCTh TOPIOYETO, TaK U B 00sacTh "kapMaHa". OJHAM U3 cIIocOOO0B 00ecIieueHNs 10/1a4u TIEHBI
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B "KapMaH" sIBJISIETCS IPOBEJEHHE PaOOT IO BCKPBITHIO CTEHKH TOPSIILIETO pPe3epByapa.

3.5.2.1. CneuuanbHble MEPONIPHUATHS IIPOBOJISTCS IO PELICHHIO ONIEPATUBHOTO IITaba.

3.5.2.2. Ilepen HavanoM pabOT NO BCKPBITHIO CTEHKH HEOOXOIUMO IPOBECTH MEPOIPUSITHS,
UCKJIIOYAOIIME WM 3HAYUTENIbHO YMEHBIIAOIINE OaCHOCTh BhIOpOoca U BCkumanus. IIporpetslit cnoit
MOXeET OBbITh JIMKBUIUPOBAH MPH I0JIaue MEeHbl ¢ HOPMAaTHBHON MHTEHCHBHOCTHIO B TeueHue 5-10 mMuH,
a TaKKe pa3IMuHBIMH BHAMU ITEPEMELTMBAHMSI.

3.5.2.3. PaznuBimiics B oOBajoBaHUM HE(TEHNPOIYKT, a TaKXKE y4acTOK BO3JIE pe3epByapa, rie
OyIyT TPOBOIHUTHCS OTHEBBIE PalbOTHI, CIEAYeT MOKPHITH CIIOEM IE€HBI; IIEHHBIE CTBOJIBI JEpPKaTh B
MOCTOSIHHON TOTOBHOCTH.

HikHsAsT KpOMKa OTBEpPCTHS IOJDKHA PAcIoiaraThesl BBILIE YPOBHS TOPIOYEH JKHIKOCTH HE MEHee
4eM Ha | M (3TO IOJIOKEHHE ONpEeessieTCsl BU3yallbHO 10 CTENEeHH Ae()OpMAallK CTEHKH, BBITOPAHHIO
cios Kpacku). [asope3uwk JomkeH OBITh OJET B TEIIOOTpaKaTeJbHBIH KOCTIOM. baioHsl ¢
KUCJIOPO/IOM M TOPIOYMM Ia30M YCTaHaBIMBAIOTCS 3a IpEAeiaMH OOBaJOBaHUS M 3alUIIAIOTCS OT
TeIUIoBOro BozzewcTus. 1llnanry s mojauu KUCIOpoia U FOPIOUEro ras3a 3allUIaloTcs ¢ TOMOIIBI0
pacibUICHHBIX BOJSTHBIX CTPYH.

3.5.3. IlenHyro aTaky HEOOXOAMMO MPOBOAUTH OJHOBPEMEHHO C TMOJaued CTBOJOB Kak Ha
OTKPBITYIO IOBEPXHOCTb, TaK U B "KapMmaH'".

3.5.4. B oTHenpHBIX Ciydasx MOXHO JIMKBHAMPOBATh "KapMaHbl" IMyTeM 3aKkauku Hedrempomykra
(BOABI, €CIM TOPUT CBETIIBIA HEPTENPOIYKT) HIIM OTKAUKHU €r0 C HOCIENYIOIIUM TYIICHHEM.

3.5.5. Tyuienue mnokapa Npu HU3KOM ypoBHe HedTH WM HedTenpoayKTa IMoJ HOHTOHOM HIIM
TUIaBAIOIIEN KPBIIICH, JeXaluX Ha CTOHKax, MOXET OBITh MOCTUTHYTO OJHHM U3 CIEAYIOIINX
croco0oB:

nojaueil meHsl Ha MOBEPXHOCTh FOpIoYei JKUAKOCTH Yepe3 OTBepCTHs (OKHA), BEIPE3aHHbIE B CTEHKE
pe3epByapa 1ol MOHTOHOM (TUIaBaroIIel KPBILIEH) BBIIIEe YPOBHS KUAKOCTH;

3akaukoii HeTm WM HedTenpoxykra (BOIBI, €CIM TOPUT CBETJIbIH HEe(TENPOAyKT) MOAHATH
YPOBCHDB MPOAYKTA BBIIIC OTTOPHBIX CTOCK U OCYHICCTBUTH TYIICHUC B 06I)ILIHOM TopsAaKe.

3.5.6. B otmenpHBIX ciydasx JUId TyIIEHHs IOXapa B 3aMKHYTOM o00beMe pe3epByapa MOXKHO
HCIOJIB30BAaTh Iap, MHCPTHBIC Tra3bl, €CJIMU CYIIECTBYCT BO3MOXHOCTL HX IIOJa4du, B KOM6I/IHaHI/II/I C
OXJIaXIAIOIUMH CPEICTBAMHU TYILICHHUS.

3.5.7. Ilpu TroOpeHHH HECKOJbKHUX pE3epPBYyapoOB M HEJIOCTAaTKE CHJI W CPEACTB ISl HX
OJTHOBPEMEHHOTO TYLICHHMsS BCE HMMEIOIIMECS CHIbl M CpPEACTBA HEOOXOAMMO COCPENOTOYHMTH Ha
TYLICHUU OJTHOTO pe3epByapa, pacloyIoKEHHOTO ¢ HABETPEHHOW CTOPOHBI, MIIM TOTO, KOTOPBINA OoJbIIe
BCETO YTPOXKaeT COCETHINM HETOPAIINM pe3epByapam.

3.4.8. Tymenue moxapoB B pe3epByapax B YCIOBHIX HU3KUX TEMIIEPATyp YCIOXKHSIETCS T€M, 4TO,
KaK IIpaBUJIO, YBECJIUYUBACTCA BPEMA COCPECAOTOUCHUA AOCTATOUYHBIX CUII U CPCACTB JJIA IMPOBCACHUA
[IEHHOW aTakyu. PexomMeHnanuy no TYHIEHHIO II0KapOB B YCIOBUSX HM3KUX TEMIIEpaTyp U3JIOKEHBI B
npui. 6.

3.5.9. TymeHnue TeMHBIX HEPTEPOAYKTOB, IPU TOPEHUH KOTOPHIX 00pa30Baics roMOTEPMHUIECKUN
(porpeTslit) €10l 3HAYMTENFHON TOJNIIMHBL, IIEJIECO00Pa3HO OCYIIECTBISTH BBEACHHEM MOOUYEPETHO
[IEHHBIX CTBOJIOB. HenocpeacTBeHHO nepes NEHHOM aTakoi TEPPUTOPUIO MEKY IIEHOIIOAbEMHUKAMU U
pe3epByapoM MOKPHITH CIIOEM IMEHBI, a OXJaXIEHHE TOpAIIero pe3epByapa OCYIIECTBIATh H3-3a
oOBanoBanua. Kpome TOro, HmpUHATH MEpHl IO 3allUTE IEHONOJHEMHHKOB W PYKaBHBIX JIMHUI
BOJAHBIMU CTPYSIMMU.

ITpu sTrom PTII HE0O6X0AMMO BBITIOIHUTH YCIOBHE 0€30IIaCHOCTH, KOTOPOE BBIPAXKAETCs KaK:

H,>3H,,
rne H,— BbIcOTa CBOOOZHOW CTEHKH pe3epByapa, M;
H,,— TONmuHa NpOrpeToro cJiost FOproYeH XUIKOCTH, M.

Benuuuna H,, onpenensercs 1no Gpopmyie

an = Wwr,

o -1.
rne W — JMHeuHas CKOPOCTh IIpOrpeBa roprovero, M - 4 -,

T— BpeMs CBOOOJHOTO TOPEHMS, .
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Hecobmonenne 3Toro yciioBHs MOXKET NPUBECTH K MEPEIUBY BCICHHUBIICTOCS HEPTEIPOAYKTa
gyepe3 OopT pesepByapa. B 3ToM ciiyuae meHy HeoOXOAMMO MOJAaBaTh M3-3a oOBayoBaHusA. IIpu 3TOM
TpeOyeTcss 00CCIeUnTh PACYCTHOE KOJIMYECTBO CHII M CPEICTB JUIS TYIICHHS IMOXKapa IO IUIONAad
00BaOBaHUS.

Jis mpemynpexacHusT BO3MOXHBIX BBIOPOCOB MpPU JUIUTCIBHOM TOPCHUHM HE(TH U TEMHBIX
HE(PTEMPOAYKTOB HEOOXOJMMO NMPUHUMATH MEPHI MO YAAJICHHUIO CJIOS JOHHOHN (IIOJTOBApHOW) BOIBI.
Jyist 3TOr0 MOTYT OBITH UCTIONIL30BAHBI TPYOOIIPOBOIEI pe3epByapa.

3.5.10. Tlpu yrpose BBIOpOCa MM BCKUIIAHUSA HAa MECTE IMOXKapa COCPEAOTOUYHTH HEOOXOIUMOE
KOJIMYECTBO OYIIbJ03€POB, CAMOCBAJIOB, CKPEIICPOB U APYTOil HEOOXOAUMON TCXHHKH.

4. OPTAHN3ALIMOHHO-TIOATOTOBUTEJIBHBIE
MEPOIIPUATHUA

4.1. Pa3pa0oTKa IVIAHOB NOKAPOTYILICHUS

4.1.1. Ha xaxneiii 00OBEKT XpaHCHHs HE(PTH M HEPTEIPOAYKTOB CleAyeT pa3pabaThiBaTh IUIAH
MOXKAPOTYILICHUSI C YUETOM JCHCTBYIOIINX HOPMATUBHBIX IOKYMEHTOB.

Pacuer HeOOXOOMMBIX MJIsl JIMKBHIALMHM II0Kapa CHJI W CPEACTB B IUIAHE IOXKapOTYIICHHS
MPOBOJIUTCS B TPEX BapHaHTaX.

4.1.2. llepBelii BapuaHT (HOPMATHUBHBIN) IpeaycMaTpUBaeT TYIICHHE I0oXKapa MepeaBHKHOI
[I0KapHOM TEXHUKOM:

B Ha3eMHBIX BEPTUKAJIBHBIX Pe3epByapax C MOHTOHOM WIIM 0e3 Hero, ¢ IUIaBaloLIel KpBILEH U B
MOA3EMHBIX pe3epByapax IO IUIOIIAAN FOPU30HTAILHOTO CEYSHUS HAaMOOJIBIIET0 pe3epByapa;

B TOPHU30OHTAIBHBIX pe3epByapax Io IUIOLaIu pe3epByapa B IIIaHE,;

JUIS HA3eMHEIX pe3epByapoB 00beMoM 10 400 M°, PACIIOIOKEHHBIX HA OHOM ILIOMAIKE, IO
IUIOIA/IX B TIpe/ieiax 00BaIoBaHus 3TOH rpymiisl, HO He 6osee 300 e

VHTEeHCUBHOCTH 1OJIaud pacTBOpa MEHO00pa3oBatTelis Ul pacyeTa CUil U CPEACTB BBIOMpaeTcst Mo
Tabm. 2.1 win 2.2 ¢ y4eToM BpEMEHU CBOOOIHOTO pa3BUTHS MOXKapa.

4.1.3. Bropoii BapuaHT NpeaycMaTpUBaeT TYIICHUE MOXkapa B pe3epByape, Ha 3alOpHOM apMaTtype
U B OOBaJIOBaHMM OJHOBpEMEHHO. [IpH JIOKaIFHOM pa3pyLICHHUH pe3epByapa IUIOIIaAb PAacTeKaHHs

HE(PTEIPOAYKTa OMpPEae/IACTCS T'PaHUIAMK OOBAJIOBAHWSA, a B CJydae IOJHOIO Pa3pyIICHUs — IO
hopmyie
F=K 0" Vp R
2.
rae F— mnporHo3upyemas mroniaab pacTekanus HeQTenpoaykra, M*;
K:— K03 OuIMenHT 3aToIeHus, M- M'3;
V,— 00beM XpaHHMOIl )KUIKOCTH B pe3epByape, M,

BemnunHa koaddunmenTa 3aTomieHns NpUHUMAETCs B 3aBUCHMOCTH OT PAaCIIONIOKEHHs pe3epByapa
Ha MECTHOCTH: 5 - B HU3MHE WM HA POBHOH IuIomaake; 12 - Ha BO3BBIILICHHOCTH.

4.1.4. Tpernii BapuaHT NpeIycMaTpPHBAET TYIIEHHWE IOXKapa B CIydae €ro pacHpoCTpaHEHHs Ha
Ipyrue pesepByapbl. s Tapka CTIBHBIX Ha3eMHBIX pE3EpBYapoB 3TOT BapHaHT JIOJDKCH
IpeycMaTprUBaTh BEPOSITHOCTh TOPEHUS BCEX PE3E€PBYAPOB, HAXOIIIIUXCS B OJTHOM O00OBaJIOBaHUM; JUIS
napKa ITOJI3eMHBIX PE3epBYapoB - UCXOAs U3 OCOOCHHOCTEH mapka M XpaHAIIHMXCS JKUIKOCTEH, HO He
MeHee OJTHOM TPETU pe3epByapoB.

4.1.5. BapuanT pacnipocTpaHeHus 1okapa Ha BCIO TEPPUTOPHIO 00BEKTa, a TAKXKE C BHIXOJIOM 3a €T0
HOpeensl, [ODKEH COCTaBIAThCS COBMECTHO c mnpexacrasurenssMu MUC u  mpemycmarpuBaTh
MPUBJIEYEHNE CUII U CPEACTB HE TOJBKO MOXKAPHOM OXpaHbl, HO U cuil u cpeacts MUC.

4.1.6. Ha xaxnaplii pe3epByap COCTABISIOTCS CXEMBI M TaOJMIBI C yKa3aHWEM MECT YCTAHOBKH
TICHOTIOJJbEMHUKOB WJIM TIEHOMOHHMTOPOB, KOJIMYECTBa IIEHHBIX CTBOJIOB, TpeOyemoro 3amaca
NeH000pa3oBaTelist U BOJbI.

4.1.7. HopmaTHuBHBIH 3amac meHooOpa3oBarelns, BOJABl M IIEHONOJAIONas TEXHUKA, KaK IPaBHIIo,
JIOJDKHBI HAXOJIUTHCSI HA TEPPUTOPHH 00BEKTa. B OTHENBHBIX Citydasx, IpH HAIWYUKM B FOPOJIE WIK Ha
00bEKTe HECKOJIbKMX pe3epBYapHBIX MapKoB, a TaKXKe €clIM pe3epByapHBIH Napk 000pymoBaH
CTAIIOHAPHOW CHCTEMOH I0KapOTYIIEHHsI, pacyeTHBIHM 3anac IeHoo0pa3oBaTest Uil TyLIEHHS T0XXapa
MEepENBIKHBIMUA  CPEACTBAMH MOXET HAaxXOAWUThCS B JPYroM MecTe, HO IIpH 3TOM BpeMs HuX
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COCPEZOTOUCHHUS HA MECTE TI0’Kapa He JJOJDKHO MPEBBIIATh | 4 ¢ MOMEHTa COOOILICHUS.

4.1.8. Ompenenutb TpedyeMoe KONUYECTBO U MOPSAAOK NMPHUBICUEHUS IJIS OpraHM3alluM TYIICHHS
MOXapoB TPY30BBIX aBTOMOOWIICH, CaMOCBaJOB, OYJbJ03€pOB, DKCKaBATOPOB, IIOJMBOYHBIX
aBTOMOOWIEH (A 1mojBO3a MEeHoOoOpa3oBaTeNsl), a TakKe IPYrod TEXHHKH. DTH BOMPOCHI JOJIKHBI
OBITH COTJIACOBAHBI C PYKOBOACTBOM MPEANPUATHH, UMEIOIINX TaKyl TEXHHUKY, U YTBEP>KACHBI TI1aBOI
aJMUHHUCTPALUY ropoja (HaCeNeHHOr o MMyHKTa WU paiioHa).

4.1.9. Tlpu pa3paboTKe IUIAHOB IOXAPOTYIICHUS HEOOXOIUMO OIPEAEIUTh MaKCUMaIbHO
JIOITyCTUMOE BpeMsI BBOJA CHJI M CPEJCTB IS OXJIAKICHUS COCETHUX pe3epByapoB (mpui. 7, puc. 1).

PesepByapsl moanekaT OXJaXIEHHIO B 3aBUCHMOCTH OT KOHILEHTpAallMM MapoB BHYTPH B
CIIEYIOIIEM TOPSIIIKE:

B 00J1aCTH B3pPHIBOOIIACHBIX 3HAUCHUI;

HIDKE HWKHETO KOHIICHTPALMOHHOTO Ipefiesia paclpoCTpaHEeHUs IIaMeH;

BBIIIIE BEPXHET0 KOHIIEHTPAI[IOHHOTO NpejieNla pacpOoCTPaHEHHs UIaMEeHH.

BspeiBoonacHoCTs cpeabl B 00IyyaeMOM IUIaMEHEM IoXkapa pe3epByape oIpefensercs Mo puc. 2
mpui. 7.

4.1.10. Tlpn HanM4MU cCUCTEM MOACIOHHOTO TYHICHUS B IUIAHAX II0XKapOTYIICHHS JIOJDKHBI OBITH
MPeTyCMOTPEHbI CXeMBbI 00EBOT0 pa3BEPTHIBAHUS B 3aBUCUMOCTH OT UMEIOIIEHCS TT0KapHON TEXHHUKH.

Jnst ycroitunBod paboThl CHCTEMBI TO/ICIIEHHOTO TYILIEHHUSI HEOOXOANMO HCHOJIB30BATh MOXKAPHBIE
pyKaBa, IPOLIEAIINE UCIIBITAaHUS IO JaBICHUEM COTJIACHO JCHCTBYIONINM JOKYMEHTaM.

4.1.11. Ilpu HemocTaTke B TapHU30HE MOXKAPHOW OXpaHbl CHJI M CPEJACTB CIIEAYeT OMpPENeIUTh
MOPSIIOK TPHUBJICYEHUS CHI M CPEACTB ONIDKAWIINX TapHU30HOB U OIOPHBIX IYHKTOB TYIICHUS
MOXKapOB, TEXHUKU C APYI'UX OOBEKTOB, a IPH HEOOXOAUMOCTH — CHII M CPEJICTB MOXKApPHOW OXPaHBbI
cocennux cyobekToB Poccuiickoit denepanuu, cormacoBas 310 ¢ coorBercTByromuM YITIC, OITIC.
CornacoBath mOpsaOK Bbi3oBa u ydactus cuwi MUC, BOMHCKHMX YacTed, pabOOTHHUKOB MUIIHIIHH,
MEIULUHCKUX CITYK0, 100pOBOJILHBIX MOKAPHBIX IPY>KHH OOBEKTOB.

4.1.12. KoppeKTHpOBKa IJIaHOB TYLICHUS T0XAPOB B Pe3epBYapHBIX MapKax JOJKHA NMPOBOAUTHCS
€XEeroJ[HO, a TaKKe IPH NMPOBEJCHUH PEKOHCTPYKIIMH pe3epByapHOro napka, U3MEHEHUH YHCICHHOCTH
00BEKTOBBIX MOYKaPHBIX YacTel U MOoApa3aeNieHUH U UX TEXHUYECKOT'0 OCHAIICHHUS.

4.2. IloaroroBKa JUYHOI0 COCTABA

4.2.1. TloarotoBka JMYHOTO COCTaBa TapHU30HAa MOXKAPHOM OXpaHbl K TYIIEHUIO IOXapoB B
pe3epByapax M pe3epBYapHBIX IapKax IMPOBOIUTCS Ha 3aHATHAX IO CIIy)KeOHOW M O0EBOM MOATOTOBKE,
MOKapPHO-TAKTUUECKUX YUCHHUSIX W 3aHATHSIX B COOTBETCTBHU C IpHKazamH, ykazanusmu MBJI Poccun,
T'VI'TIC MB/] Poccumn.

4.2.2. Ha Teopernyeckux 3aHATUSX JIMYHBIA COCTaB 3HAKOMMTCS C KOHCTPYKLHEH pe3epByapoB
3aIMIIAEMOr0 OOBEKTa, OCHOBHBIMHM CBOMCTBAMH XPAaHMMBIX IPOIYKTOB, BO3MOXHBIMH BHUIIAMH
MOXKapoB B Pe3epByapax M Pe3epBYapHBIX MapKax M CHOCOO0aMH MX TYIICHHS, MEpaMH 0e30I1acHOCTH
TIPY BEICHUH OOEBBIX JICHCTBUIA.

Ha npakTrdeckux 3aHATHSX JIMYHBINA COCTaB OTpadaThIBAaeT JEHCTBHS 10 (GOPMUPOBAHHIO HABBHIKOB
1o cOopke cxem 00eBOTO pa3BepTHIBAHMS IJIS MPOBEJICHUS MEHHOH aTakH, B3aUMOJAEHCTBHIO OOEBBIX
Y4JacTKOB, CIQXEHHOCTHU JICHCTBHI Npu 00€BOM pa3BepTHIBAHWH U TYIICHWH IIOXKapa B pe3epByapax H
pe3epByapHbIX MapKax COTIaCHO MMEIOIIMMCS IUIaHaM TI0XKapOTyIIEHHS W TpeOOBaHMSM HACTOSIIETO
PykoBoacrsa.

4.2.3. IloxapHO-TAaKTUUECKHUE YUCHHUS MPOBOAATCS B COOTBETCTBHUH C METOIMUECKUMH yKa3aHUSIMHU
IO TTO’KapHO-TAaKTHYECKON ITOATOTOBKE U IUIAHOM IO>KapOTYIICHHUSI.

OO6yuenne PTII W Ha4ambCTBYIOIIETO COCTaBa IOJKAPHBIX dacTed NEHCTBUSAM IpH TOXKape B
pe3epByapHOM IIapKe, OLlCHKEe OOCTAHOBKM HA IOXKape NpH pa3iIMuHbIX BapHaHTax €ro pasBUTHA U
NPUHATHIO IPaBUIBHBIX PEHICHUH 11eJ1ecO00pa3Ho NMPOBOAMUTH C HCHONb30BaHHeM DBM.

4.2.4. Ilpu npoBeIeHNH yIEHHUH OTpabaThIBAIOTCS:

JISWCTBHUS TIepCOHaja 10 CBOEBPEMEHHOMY COOOLIEHHIO O IoKape M (YHKIIMOHHUPOBAHHIO CIYKO
00BeKTa;

CBOEBPEMEHHOCTb cOOpa CHJI M CPEJICTB M MX B3aHMMO/ICHCTBUE;

B3aUMO/IEICTBHE TIO)KapPHOH OXPaHbI cO CiTyKOaMH OOBEKTa M HACEJICHHOTO ITYHKTa;

CXeMbI 00EBOTO pa3BepPTHIBAHUS AJIs IPOBECHUS IEHHOH aTakH;

B3auMoJieiicTBUE ¢  mpuBiIekaeMbiMH  nogpaszaeneHusmMu MUYC  Poccum u apyrumu
(hopMHpOBaHUIMHY;

CXEMBI PACCTAHOBKU M0XKaPHOM TEXHUKH;

HOPSJOK pabOTHI ONIEpaTHBHOTO 1Ta0a;
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JISWCTBHUS IMYHOT'O COCTaBA HA OOEBBIX Y4aCTKaX;

JIEHCTBUS 110 3aIIUTE AbIXaTEIbHOU U IPYrOd apMaTypsl COCEIHUX PE3EPBYapOB;

JIEHCTBUS MOXKAPHBIX U IPYTUX JIUL [IPYU N0a4de CIELUAIbHBIX CUTHAJIOB;

CXEMBI II0JJa4X BOJBI HAa OXJIAXKIEHUE rOPSLIEr0 U COCEIHUX ¢ HUM PE3EPBYapOB;

[OArOTOBKA U IPOBEACHUE IICHHOM aTaKy;

JEWCTBUS O OTBOJLY BOJBl M3 OOBAJIOBAaHMS TOPSIIEr0 pe3epByapa M €€ BO3MOXKHOMY
HCIIOJIb30BAaHUIO JJISL OXJIAXKACHUS.

4.2.5. llpn HamMuuu NOXapHBIX IOJWIOHOB C pe3epByapamu Win ux ¢parmenrtamu [ITY
0TpabaThIBAIOTCS ICHCTBUS JIMYHOTO COCTaBa MPU PEaTbHOM TYILCHUH TOPSILETo pe3epByapa, 0OBIYHO
Ha ero (parmMeHre, NMpu 3TOM MOXHO JIaBaTh Pa3lWYHbIC BBOJHBIC, YYUTHIBAIOIINE OCOOCHHOCTH
TYIICHHS C YCIOKHSIOMNMHE (PaKTOPaMH.

4.3. B3anmoaeiicTBHe MOKAPHOH 0XPaHBI
€0 cJIy:k0aMH 00beKTAa M HACEJCHHOI0 MyHKTAa

4.3.1. BsaumozelictTBue TIpM TYIIEHUH MOXKapa OCYIIECTBISIETCS Ha OCHOBAaHMU ILIAHOB
JIOKJIM3AMK M JIMKBUIALMK I0KapOONACHBIX CHTYallMi M TOXXKapoB (Jajiee Mo TEKCTY - IUIaHOB),
KOTOpBIE JOJDKHBI pa3pabaTbiBaThCs aIMUHHUCTpalMeidl OOBEKTa M COTJIACOBBIBATHCS CO BCEMH
y4aCTHHKaMH B3aUMOJICHCTBHSI.

YyacTHUKaMU B3aUMOJECHCTBUSI SABIIIOTCS:

MOApa3/IeNICHNUs! T0YKAPHOI OXPaHBbI;

aJIMUHUCTPALS 00BEKTa;

ciry OBl J)KU3HeoOecieueHNs! 00BEKTa M HACEJICHHOTO MTyHKTa;

OpraHU3aIiH, OCYIIECTBIAIONINE BOJIOCHAOKEHNE 00BEKTa;

OpraHM3ali, OCYLIECTBISIONINE TT0/1a4y JIEKTPOIHEPTHH;

OpraHM3aliy ra30BOro XO3sHCTBA HACEICHHOTO ITyHKTa UM 00bEKTa;

JpyTHe CIy>KObI, IPUBJIEKaeMbIe B YCTAHOBICHHOM ITIOPSIKE K TYHISHHIO T0XKapa.

4.3.2. KoopauHauust IesTeNbHOCTH CITY)K0 M IIOCTaHOBKA 3aJ1au Ha IPOBEICHUE PadoT, CBSI3aHHBIX C
JMKBUAAIMEH MOXapa, BO3Jaraercsi 10 NPHOBITHS IMOXKapHBIX MOJpa3/eleHUi Ha aJMHHHUCTPALHIO
obbekTa. [Tocie mpuObITHS TTOKAPHBIX HOAPAa3JIeeHNI KOOPIUHAIMS UX JEeITeIbHOCTH BO3JIAraeTcsi Ha
PTII u onepaTHBHBIN MITA0 MOXKAPOTYLICHHS, €CIIM HHOE HE OTOBOPEHO IUIAHOM JIMKBUJIAIINH aBApHH.

4.3.3. B mma"ax yka3bIBaeTCs:

cHcTeMa ONOBEIEHUS O BO3HHUKIIEM I0Kape U B3aMMHOM oOMeHe MH(popMalueii;

COCTaB M JAMCIIOKAIMS CUII U CPEJICTB, BBLACISAEMbIX YYaCTHUKAMU B3aUMO/ICHCTBHS MIPU TOJTyYSHUH
COOOIICHHS TIPH MTOXKAPE;

MOPSJIOK NPUBJICYCHUSI U OPTaHU3aLUsl CBSI3H MEXY yYaCTHUKAMU B3aMMOJICHCTBUS;

HepBOOYEpeIHbIE JCHCTBUS KAXKIOr0 y4YaCTHUKA B3aUMOJEHCTBHS TPH IIOJyYeHHHM CUTHAla O
HoXape;

0COOEHHOCTH TEPPUTOPHH, JOPOT, BOJ00OECIICUEHHST;

O0COOCHHOCTH  TEXHOJIOTMYECKUX IPOLECCOB MNPOMBINUICHHBIX M JPYIHX HpeNnpusiThil,
OKa3bIBAIOLIMX BIMSHUE HA 0OCTAHOBKY Ha M0OXKape U ero JIMKBUJIALINIO;

OpraHM3alys MaTepuajbHO-TEXHUYECKOro OOecleyeHHs TYIIeHUs Ioxkapa W olecriedeHus
aBapHIHO-BOCCTAHOBHUTEILHBIX PA0OT [UIsl IMKBUAAILMH ITOCIIECTBUI TI0Kapa;

nepedeHb U OCOOCHHOCTH FOPHIMYECKUX AacleKTOB IO BOMPOCaM IPUBJICUEHHS CHJI M CPEICTB
OpraHM3aiii ¥ NPEANpPUSTHN pa3lUuHbIX (OPM COOCTBEHHOCTH K PEIISHUIO 3a/ay [0 TYHICHHIO
NoXkapa ¥ JIMKBUIAIMH €ro MOCIIEACTBHH;

OTBETCTBEHHOCTh CTOPOH-YYaCTHUKOB B3aUMO/ICHCTBHSI.

4.3.4. OTpabOTKy COBMECTHBIX NCHCTBHI C NPHUBICYCHHEM BCEX IPEAINOIAaraeMbIX YYaCTHHKOB
B3aUMO/ICHCTBHS PEKOMEH/IYETCSI OCYILIECTBISITh B PAMKAX IIPOBECHUSI OXKAPHO-TAKTUUECKHUX YUCHUI.

5. MEPbI BE3OITACHOCTH

5.1. Ilpu TymeHnu noxapa HeoOX0ANMO 00ecreYnTh BhINOIHeHHe TpeboBanui "IIpaBui o oxpane
TpyJa B MoJpasJeieHusx [ ocyaapcTBeHHON NPOTHBOIIOXKApHOH ciIy>kObI MHUHHCTEPCTBa BHYTPEHHHUX
nen Poccuiickoit ®enepaumun" [14] u Hacrosmero PykoBoactBa. JlOmMoOJHUTENBHBIE MEpPHI
0€301macHOCTH JOJDKHBI OBITH IPEAYyCMOTPEHBI B IUIAHE IOXKAPOTYHIEHHS C yYETOM XapaKTepHBIX
0co0eHHOCTEH 00BEKTa M Pa3BUTHS IOKapa.

5.2. Tlepexn HayamoMm 60EBOTrO pa3BEPTHIBAHMUS PYKOBOJIUTEIb TyHIEHHS T0XKapa 00s3aH:

BBIOpaTh M yKaszaTh JINYHOMY COCTaBy HauOosiee Oe30macHble M KpaTdaillie IyTH IMPOKJIAJKU
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PYKaBHBIX JIMHUH, IEPEHOCA 000PYIOBAHUS 1 HHBCHTAPS,

YCTaHOBUTh aBTOMOOWJIM, OOOpPYIOBaHWE W PACIOJNIOXKUTH JIMYHBI COCTaB Ha OE30MaCHOM
PACCTOSIHUU C YYETOM BO3MOXKHOTO BCKUIIAHUS, BEIOPOCA, PA3IUTHSI TOPAICH KHUIKOCTH U MOJOKCHUSI
30HBI 3aJ[BIMIICHHS, a TakXe, 4TOObl OHM HE MPEISITCTBOBAIM PACCTAHOBKE NMPHUOBIBAIONINX CHIT U
cpencts. 30erath yCTAaHOBKU TEXHUKH C MIOJIBETPEHHOM CTOPOHBIL;

YCTaHOBUTH CIUHBIC CHTHAJBI Il OBICTPOTO OTIOBEIICHUS JIIOACH 00 OMACHOCTH M M3BECTUTH O HUX
BECh JIMUHBIA COCTaB, paboTalONMi Ha Mmoxkape (aBapuul), U ONMPEIEIUTh IMyTH OTXOJIOB B OE30MacHOe
MecTo. CUrHai Ha 3BaKyalllio JIMYHOTO COCTaBa MpU BOZHUKHOBEHUH YIPO3bI pa3pyIlIeHUs pe3epByapa,
BCKHUIIAHUS WU BRIOPOCA TOPIOYCH KHUKOCTH U3 pe3epByapa CIeIyeT MOAaBaTh C TOMOIIBIO CHPCHBI OT
MOXKapHOro aBTOMOOMWIA mo npukasy PTII wnu onepatuBHOro mrada TymieHus moxapa. CHrHanM Ha
9BaKyalMI0 JHYHOTO COCTaBa JOJDKEH MPUHIUIHAIBHO OTJIMYAThCS OT BCEX JAPYIHMX CUTHAJIOB Ha
MoKape;

B IIeJsX oOecmeucHus OE30MAaCHOCTH JIMYHOTO COCTaBa M TEXHUKH MPH YIrpo3e BBIOpoca
yCTaHABIUBATh MOXKAPHBIC MAIIUHBI (32 WCKIIOYEHHEM TEXHUKH, HCIONB3YeMON [UIS MOJaud
OTHETYIIAIUX BEIIECTB) C HABETPEHHOM cTOpOHBI He Oimke 100 M 0T ropsIiero peepeyapa;

B MPOIIECCE MOATOTOBKH K TYIICHHUIO TI0Kapa HA3HAYUTH HAOJFOIaTeNIeH 3a MOBEJCHUEM TOPSILETo U
COCEIHUX C HUM pe3epByapoB;

5.3. [Ipu npoBeneHrn OOCBOTO pa3BEPTHIBAHMUS 3AIPEINACTCS:

HAYMHATH €T0 JI0 TIOJHON OCTAaHOBKH MOXKAPHOTO aBTOMOOMJIS;

HaaceBaTh Ha ce6;1 JIAMKY HIPUCOCANHEHHOI'O K pyKaBHOﬁ JIMHUUA TTOKAapHOT'0 CTBOJIA IPHU MMOABEME Ha
BBICOTY;

MEPEeHOCUTh MHCTPYMEHT, OOpalieHHbIH paO00YMMHU MOBEPXHOCTAMHU (PEXYLIMMH, KOJNIOMIUMH) MO
Xo4y ABUKCHUSA,

[IOJIHUMATh HA BBICOTY PYKABHYIO JIMHUIO, 3alI0JIHEHHYIO BOAOH;

MoJiaBaTh BOAY B PYKABHBIC JIMHUU 10 BbIXO/Ja CTBOJIBIIIMKOB HA UCXOAHBIC TO3UIINUH.

5.4. He nomyckaetcs npeObIBaHHE JTUUHOTO COCTaBA!

HEMOCPEACTBEHHO HE 3aJICHCTBOBAHHOTO B TYIICHHU MOXKapa B 30HE BO3MOXKHOTO MOPaKEHUS TpU
BBIOpOCE U BCKUIIAHUH;

Ha KpOBJIIX aBapUMHBIX WJIM COCEIHHUX pE3EpByapoB, €CIM OTO HE CBSI3aHO C KpalHeu
HEOOX0JUMOCTEIO;

Ha MOKPBITHH TOPSIIETo XKeJIe300eTOHHOTO pe3epByapa.

5.5. JImuHBIi coCTaB MOXAPHOH OXpaHBI, OOECIEUMBAIOLINN IMOJa4y OTHETYIIAIIHWX BENIeCTB Ha
TyIIEHHE M OXJIAXKJCHHE Pe3epByapoB, AOIDKEH paboTaTh B TEIUIOOTPAXKATEIBHBIX KOCTIOMAaX, a IpH
HEOOXOIMMOCTH - TIOJI IPUKPBITHEM PACIBUICHHBIX BOJSIHBIX CTPYH.

5.6. TlogbeM JUYHOTO COCTaBa Ha KPBIIIM COCENHUX C TOPSIIMM HA3eMHBIX pPe3epByapoB M
MOKPBITHSL JKEJNEe300€TOHHBIX 3ariTyONeHHBIX pPE3epByapoB HE [OIyCKaeTcsd. B HCKIIIOYHTENbHBIX
CIIydasix ¢ pa3pelIeHus ONepaTUBHOIO MITaba MOMycKaeTcs MpeObIBaHNEe Ha KPBIIIaX pe3epByapoB JIHII,
CIICOHUaJIbHO MPOUHCTPYKTUPOBAHHBIX JI BBINIOJTHCHUA pa60T IO 3alIuTe IlblxaTeJ'H)HOI\/'I n ,upyroix’l
apMaTypbl OT TETIOBOTO U3ITyUYEHHUSI.

5.7. Tlpu BBIMONHEHWH pPabOT B 30HAX C TOBBIIIEHHON TEIJIOBOM paauanued HeoOX0AuMO
MPEIYCMOTPETh CBOEBPEMEHHYIO 3aMEHY JINYHOT'O COCTaBa.

5.8. TIpu BOBHUKHOBEHUH OMACHOCTH 00pa30BaHMsl 3ara30BaHHBIX 30H HEOOXO0IUMO:

KOHTPOJIMPOBATH 30HBI 3aTa30BaHHOCTH;

OTPaHUYUTH JAOCTYII JIFOJIEH 1 3aMpeTUTh paboTy TEXHUKHU B TIPE/IIOIaraeMoi 30He 3ara30BaHHOCTH;

OpPraHM30BaTh OIEIUIEHHE 3ara3oBaHHOW 30HBI C HCIONB30BAHHMEM IPEIyNPEKAAONNX H
3anpenaniux 3HaKoB.

5.9. JIu4HBIA cOCTaB M WHBIE YYACTHHKH TYIICHUS IOXKapa 00A3aHBI CIEIWTh 3a M3MEHEHHEM
00CTaHOBKH: IMpOo1ECCOM TOPEHUA, IMOBCACHUEM KOHCprKHHﬁ, COCTOSTHUEM TEXHOJIOTHYECKOIO H
MO’KapHOTO 00OPYJIOBAHUS U, B CIIy4ae BOSHUKHOBEHHS OIMMACHOCTH, HEMEJIEHHO MPEIyNPEanTh BCEX
paboTaronMx Ha 3TOM y4acTKe U PYKOBOJIUTENS TYIICHHUS TOKapa.

5.10. Kareropudecku 3ampemniaercs CTBOJBIIMKAM HAXOIUTHCS B OOBAJIOBAHWUH TOPSIIETO
pe3epByapa IpH HAJMYUHM IPOJMBOB HE(TH WM HE(TEIPOIYKTa, HE MOKPHITOTO CIOEM IEHBI, U IpH
OTCYTCTBHH PabOTAIOIINX IEHOTEHEPATOPOB MITH MIEHHBIX CTBOJIOB B MECTaX PabOTHI ITYHOTO COCTaBA.

5.11. TIpu yrpo3e BbIOpoca HEOOXOIUMO HEMEJIEHHO MOIaTh YCIOBHBIN CUTHAM M BHIBECTH JINTHBIN
cocTaB B 0€3011acHOE MECTO.

5.12. Tlpu paGote ¢ meHooOpa3oBaTeleM WM €r0 PacTBOPOM JIMYHBIA COCTaB JOJDKEH OBITh
obecrieueH 3aIlIUTHBIMH OYKAMH HJIN IMUTKAMHU.

JUTEPATYPA
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HIPUJIO’KEHHE 1

KJACCUO®PUKAIIUA PESEPBYAPOB
N PESEPBYAPHBIX ITAPKOB

Jnst xpanenusi HehTH M HEPTENPOJYKTOB B OTEUECTBEHHOW IPAKTHKE NPHUMEHSIOTCS pe3epByaphbl
METaJUINYECKHUE, KeJIe300€TOHHbIE, 3 CHHTETHYECKUX MaTePHaJIOB, JIbIOTPYHTOBHIE.

Haubonee pacmpocTpaHeHbl, Kak y HacC B CTpaHe, TaK W 3a pyOekoM, CTalbHBIE pe3epByapsl. B
COOTBETCTBHHM C TpeOOBaHMAMH JOKyMEHTa [l] TpUMEHSIOTCA CIIEAYIOIINE THIBI CTaIbHBIX
pe3epByapoB:

BEPTUKAIbHBIC IMIMHIPUYIECKAE CO CTAIlHOHAPHOW KOHWYECKON Wi Chepudeckor KphImien
BMeCTHMOCTBIO 10 20 000 M° (mpu xpanernn JIBXK) 1 10 50 000 M (npu xpanernn IXK);

BEepPTUKAIbHBIC [WIMHAPHYECKHE CO CTAallMOHAPHOM KpPBIMIEH W IUIABAIOIIMM ITOHTOHOM
BMECTUMOCTBIO 710 50 000 M>;

BePTHKAIBHBIC ATHHIPHYCCKIE C MITABAIONIEH KPBIIIEi BMeCTHMOCTBIO 10 120 000 M°.

I'eomeTprueckue XapaKkTEepUCTUKH OCHOBHBIX THIIOB CTANbHBIX BEPTHUKAIBHBIX pE3EPBYapoB
MIpHBEACHHI B Ta0II. 1.

CTeHKHN BepTHKAJIBHBIX CTAJBHBIX PE3EPBYapOB COCTOAT U3 METAUTMUECKUX JINCTOB, KaK IPaBUIIO,
pasmepom 1,5x3 M mim 1,5x6 M. Ilpuuem TonmupHa HIDKHETO TOsica pe3epByapa KoieOyieTcs B
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npeaenax ot 6 mm (PBC-1000) mo 25 mm (PBC-120000) B 3aBHCHMOCTH OT BMECTUMOCTH pe3epByapa.
Tonmuna BepxHero mnosica cocrasnger oT 4 1o 10 mM. BepxHuit cBapHOil 0B ¢ Kpblmeil pesepByapa
BBITIOJIHACTCSL OCNAOJCHHBIM C LENBI0 NPENOTBPAIlICHHs pPa3pyLICHHUs pe3epByapa MNpU B3pPbIBE
NapoBO3/IyIIHOW CMECH BHYTPH 3aMKHYTOT'O 00beMa pe3epByapa.

Jns  XpaHeHHs OTHOCHTENbHO HEOOJBIIMX KOJMYECTB HE(TENPOAYKTOB  IPHUMEHSIOTCS
TOPH30HTANIBHBIE CTANIbHBIE pe3epByapsl eMKocThio 10 1000 i Kpome cranbHBIX pe3epByapoB B psijie
CJly4aeB MPUMEHSIOTCS TaKXKe )KeNe300eTOHHbIE.

B 3aBucuMOCTH OT Ha3HaueHMs pe3epByaphl MOApa3AessioTcs Ha rpymnnsl. K mepBoit rpymme
OTHOCSTCSI pe3epByaphl, IpeTHa3HAuUCHHBIC U XPAHEHUS KUIKOCTEH MpH M30BITOYHOM JIABJICHHHU JI0
0,07 MIla BkmouutensHo u Temmeparype ao 120 °C. Ko BTOpoil rpymnme OTHOCSTCS pe3epByapsl,
pabotatomiue noj nasieHueM oonee 0,07 MITa.

Tabnuya 1
I'eomeTpuyeckne xapakTepucTHKH pe3epByapos Tuna PBC
o Tun BricoTa Huamertp [Inomane 3epkana Ilepumertp
n/n pe3epByapa pe3epByapa, M | pesepByapa, M TOpPIOYEro, M pe3epByapa, M
1 |PBC-1000 9 12 120 39
2 |PBC-2000 12 15 181 48
3 |PBC-3000 12 19 283 60
4 |PBC-5000 12 23 408 72
5 |PBC-5000 15 21 344 65
6 [(PBC-10000 12 34 918 107
7 |PBC-10000 18 29 637 89
8 [PBC-15000 12 40 1250 126
9 [PBC-15000 18 34 918 107
10 |PBC-20000 12 46 1632 143
11 |PBC-20000 18 40 1250 125
12 |PBC-30000 18 46 1632 143
13 |PBC-50000 18 61 2892 190
14 |PBC-100000 18 85,3 5715 268
15 |PBC-120000 18 92,3 6691 290

PesepByappl MOTYT yCTaHaBIMBATHCS TIOA3€MHO WM Ha3eMHO. Ilog3eMHBIMM  Ha3bIBAIOT
pe3epByapsl, 3ariTyOJIeHHbIE B TPYHT WM OOCHIITaHHBIE ()YHTOM, KOT/]a HAaMBBICIINH yPOBEHb XpaHUMOM
B HEM JKHJIKOCTH HaxoJuTcs He MeHee 4eM Ha 0,2 M HIKe MUHHMAJIGHOH IJIAHMPOBOYHON OTMETKH
NpUJIETAIONEeN TUIOMAIKH, a TaKXKe pe3epByaphl, UMeEIOIMe OOCHINNKYy He MeHee yeM Ha 0,2 M BbIIIe
JIOIYCTUMOTO YPOBHS He(TENPOIyKTa B pe3epByape 1 IUPHUHON He MeHee 3 M. HazeMHBIMU Ha3bIBAIOT
pe3epByapsl, y KOTOPBIX JHHIIE HAaxXOMUTCS Ha OJHOM YpPOBHE WIJIM BBIIIE MHHHUMAJIBHOMN
TUTAaHAPOBOYHON OTMETKH NPHIIETalOIIeH IUTOMa K B IIpeienax 3 M OT CTeHKHU pe3epByapa. B paiionax
Kpaiinero CeBepa c BeuHO Mep3J0TOM MPaKTUKYeTCs YCTAaHOBKA pE3epBYyapoB Ha CBalHBIX
OCHOBAHHMSIX.

Bce pesepByapbl 000pyAylOTCsSI IbIXaTENbHONH apMaTypod Uil BBIDaBHUBAHUS JIENICHUS BHYTPH
pe3epByapa ¢ OKpyXKarollel cpefoil IpH 3akauyke WM OTKauke HedTH miu He(TerposyKTa, IIPHEMHO-
OTIYCKHBIMH YCTpOICTBaMH, a NpU HEOOXOJMMOCTH, OCOOCHHO MNPH XpaHEHWH HE(DTH W TEMHBIX
He(pTenpoayKTOB, CHUCTEMaMH pa3MblBa JIOHHBIX OTJIOXKEHHMH. BeHTWISIIMOHHBIE maTpyOKW Ha
pe3epByapax il He(hTEIpOoLyKTOB ¢ TeMIepaTypoi Benblky MeHee 120 °C 000pyaytoTcst OTHEBBIMU
HIperpajguTesaMu.

[IpremMHO-OTIYCKHBIE YCTPOICTBa pe3epByapoB ISl XpaHEHHsI CBETIIBIX M TEMHBIX HE(TEIIPOITYKTOB
MOTYT OTJIMYAThCSA MO KOHCTPYKLUH. B mepBoM ciydae MpUEeMHO-OTIYCKHOE YCTPOHCTBO COCTOUT M3
MPUEMHO-OTITYyCKHOTO NaTpyOKa, XJIOIYIIM, MEXaHn3Ma YIpaBJIeHHs XJIONyLIeH, KOTOPBIH BKIIOYAET
1e0eKy M TpOC, MeperycKHOe YCTPOHCTBO M MOABOSIIMI TpyOonpoBoa. Bo Bropom ciyuae BMecTo
XJIONMYIIM MMEETCsl IoJbeMHasi TpyOa, KOTopas sBIS€TCS HPOJOIDKEHHEM IIPHEMHO-OTITYCKHOTO
narpy0Kka 1 CoeJMHEHa C MOCJIEAHMM TPH OMOIIHY MapHHPA.

Xmormynia mpezcTaBiasieT coOOH METaJUIMYECKYyI0 3acllOHKY, YCTAHOBJIICHHYIO Ha IIPHEMHO-
OTIIyCKHOM IaTpyOKe. 3acJIOHKa KpENmuTCs Ha LIapHUPE W NepeKphIBaeT MmarpyOoK Ioj JelcTBHEM
coOctBeHHOH Macchl. OTKpBITHE 3aCIIOHKM IPOMCXOAUT JIMOO TIOJA JIAaBJICHHEM 3aKaunBaeMon
JKUJKOCTH, JHOO C IOMOIIbI0O MEXaHU3Ma YIpaBleHUs. MeXaHW3M YNpaBJeHHs COCTOMT W3 Tpoca H
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ne0eIK, KOTopasi MOKET UMETh PYYHOH MPUBOJ UL TPYOOIPOBOJIOB MaJbIX AUaMeTpoB (10 350 mm)
WU DJISKTPUYECKUIT BO B3pHIBOOE30MIACHOM HCIIOJIHEHHH ISl TPyOOIPOBOIOB AnaMeTpoM cBbime 350
MM. JlaBJIeHHWE OTKPBIBAHWS 3aCJIOHKH XJIOMYIIM OMNPENCNSICTCS BECOM CaMOW 3aclIOHKH U
THIPOCTATUYCCKUM JaBJICHUEM CTOJ0a KHUIKOCTH B pe3epByape. LleHTp ocu MexaHW3Ma yIpaBicHHUS
XJIOMYIIN pacroyiaractces 00p9HO0 Ha 900 MM BBIIIE OCH MPUEMHO-OTIYCKHOTO MaTpyOKa, Ha KOTOPOM
KPETHTCS XJIOMYIIIA.

PesepByapbl, NpeqHa3HAYCHHBIC IS XPAHCHUS BI3KUX HE(PTEHPOMYKTOB, 4acTO OOOPYIYIOTCS
cucteMaM# 00OTrpeBa M TMOKPBIBAIOTCS TEILIOU3OJIAIMOHHBIM HErOPIOYMM MaTepuanioM. B kadecTBe
TEIUTOM30JIAIMOHHBIX MaTEPUAIOB MOTYT IIPUMEHSATHCSI KUPITHY, aCOOLIEMEHT, IITAKOBAaTa, ICHOCTEKJIO.
IlomorpeB XpaHUMOI J>KUAKOCTH B pe3epByapax ¢ IIOMOINBI0 BHYTPEHHHX oOorpeBareieit
MPOU3BOUTCS HACKHIIICHHBIM MAPOM WM TOPSYCH BOIOM.

Ha xpelmax pe3epByapoB KpoMe JABIXaTCIbHON apMaTyphl pa3MEHIal0TCs TaKKE CBETOBBIC H
TEXHOJIOTHYECKUE JIFOKU JUTS MPOBEACHUS 3aMEPOB U TEXHUYECKOro OOCITY)KUBAHHMS, a HA IJIABAFOIIIX
KpBIIIaX, KPOME TOTO, YCTPOICTBA JUIS yHAJICHUS aTMOC(EPHBIX OCAIKOB Yepe3 TMOKHi NUIAHT MITH
NIAPHUPHYIO TPYOY U TOIBIKHYIO JICCTHUILY.

PesepByapHbie mapku aisl XpaHeHHS HE()TH W HE(QTENPOIYKTOB MPEICTABISIOT COOOM CIIOMKHBIC
MHXCHEPHO-TEXHMYECKUE COOPYXKEHHUSI M COCTOAT U3 PE3ePBYapoB, KaK MPaBUIIO, OOBEIMHEHHBIX B
IPYIIIBI, CUCTEM TPYOONPOBOMOB U APYIHX COOpYy:KeHHi. J[si coOKpalieHus moTepb He(GTEnpoayKTOB
MPU MX OTKAYKE U 3aKa4yKe TPYIIIBI PE3ePBYapOB CO CTALMOHAPHBIMU KPBIIIAMUA MOTYT 000PYI0BATHCS
ra3oypaBHUTEIbHBIMH CHCTEMaMU. OTH CHUCTEMBl NPEJICTABISAIOT COOOW CeTh ra3onpOBOJIOB,
COCIMHSIONIMX Yepe3 OrHENperpajnTeId NapoBO3IYIIHbIE IIPOCTPAHCTBA PE3EPBYAPOB MEXKAY COOOM.
B razoypaBHHUTENbHYIO CHUCTEMY BXOJST TaK)Ke TIa3rojbiep, COOPHHK KOHJIEHcaTa, HAcoc Jyis
NepeKayky KOHAEHCAaTa M KOHAEHCATONPOBOJ. [ OTKIIIOUEHHSI ra30BOTO MPOCTPAHCTBA OTAEIBHBIX
pe3epByapoB OT OOIICH CeTH MMEIOTCS NIEPEKPHIBHBIC BEHTIUIN U 33[[BH)KKU Ha JIMHHUSX Ta30MPOBOJIOB,
OTXOJSIIIUX OT Pe3ePBYapoB.

Pe3epByapbl, B KOTOPBIX BO3MOXKHO OOpa30BaHUEC JOHHBIX OTJIOKCHHHA (OCAIKOB), BEAyIee K
YMEHBUICHUIO HX TMOJE3HOro o00beMa, OOOpYIyITCs CHCTeMaMH Tuapopa3MbiBa. CHCTEMBI
THAPOPa3MbIBa JIOHHBIX OTJIOXKGHHH BKJIIOYAIOT B ceOs: HACOCHYIO YCTaHOBKY Ul MOAA4YHM BOJBI B
CHUCTEMY, 3a4HMCTHON TpyOompoBoa muamerpoM 150—300 MM K THIPOIKSKTOPHOH YCTaHOBKE,
THAPONKEKTOPHYIO YCTAHOBKY, COCTOSILIYIO W3 D)KEKTOpa, MEPEIBIKHON AJIEKTPONOMIBI M
THAPOMOHHUTOPOB, TpyOONPOBO OTBO/A Tapa(UHOBOASIHON CMECH.

Cknanel HehTH U HE(DTEHPOIYKTOB B 3aBUCUMOCTH OT BMECTUMOCTH PE3epBYapHBIX MApKOB U
BMECTUMOCTH OTJIENBHBIX PE3EPBYAPOB JIENIATCS Ha cleaytomue kareropui [1] (Tabm. 2).

EnuHUYHBI HOMUHAIBHBIA 00BEM pe3epByapoB, JOMYyCTUMAasi HOMUHAIbHAS BMECTUMOCTh IPYIIIIBI
pe3epByapoB M MUHHMAaJbHOE PACcCTOSHHE MEXIy pe3epByapamy B OJHOM TpYIIe ONpEAeNsIOTCs Mo
JoKyMeHTy [1] u mpeacraBieHs! B Ta0I. 3.

Tabauya 2
Karteropuu ckyanos ajs xpanenuss HepTu 1 HepTenpoaIyKTOB
Kareropus MakcumanbHbIi 00beEM O061mast BMECTUMOCTBD
CKJIaja OJTHOTO pe3epByapa, M pe3epByapHOro Mapka, M
| - Cs. 100000
1 - Cgs. 20 000 o 100 000 BxII.
Illa Ho 5000 Cs. 10 000 mo 20 000 BxiI.
116 Ho 2000 Cg. 2000 1o 10 000 Bk
11):] Ho 700 Jo 2000 Bx1.
Tabnuya 3
OcHOBHbIE XapaKTePUCTUKH IPYIIN pe3epByapoB
EqunnyHbIi Bun xpanumsbix Homnyctumas MuHuMabHOE
HOMUHAJILHBII HePTH U oO1mast PpacCTOSIHUE MEXITY
PesepByapel  |00beM pe3epByapoB,| HEPTEIPOAYKTOB HOMHUHAJIbHAS pe3epByapamu,
yCTaHABIMBACMBIX B BMECTHMOCTB | pacIIOJIO>KEHHBEIMH B
rpymme, M TPYIIIHI, M OJIHOM rpymme
50 000 u Goitee He3aBucumo ot Buaga 200 000 30 M
C mnaBaronieit JKMIKOCTHU
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KpBbILIeH Memnee 50 000 To xe 120 000 0,5D, Ho
He Oosee 30 M
50 000 To xe 200 000 30m
C noHTOHOM Menee 50 000 To xe 120 000 0,65D, o
He Oosee 30 M
Co cranmonaproii| 50 000 u Mmenee Hedtb 1 120 000 0,75D, o
KphbIIen HEPTETPOAYKTHI C He Oonee 30 M
TEMIIEPATypoi
BCIBIIKH BhITIe 45 °C
Co cranmonaproii| 50 000 u Mmenee To xe, ¢ 80 000 0,75D, o
KpBILIeH TeMInepaTypoin He Oonee 30 M
Bemblku 45 °C
U HIDKE

[o Ha3HaueHHIO pe3epByapHbIE MAPKU MOTYT OBITH MOAPA3/ICIICHbI Ha CIEAYIOLINE BUIbL:

TOBapHO-CHIPhEBBIE 0a3bl ISl XpaHEHHs He()TH U HEPTENPOIYKTOB;

pe3epByapHbIe NapKH MepeKayrBaloInX CTAaHIUH HeYTH U HEPTENPOIYKTONIPOBOIOB;

pe3epByapHbIe NapKH XpaHeHUs] HE(PTEPOYKTOB Pa3IniHbIX OOBEKTOB.

PesepByapHble MapKku MEpBOrO BUJA XapaKTEPHU3YIOTCS, KaK MPaBUIIO, 3HAUYUTEIBHBIMU 00bEMaMH
XpaHUMBIX JKHJIKOCTEH, a Takke TeM, YTO B OJHOW pe3epByapHOMU TpyIIe XpaHATcs He(TenpoayKThl,
OyM3KMe WIN OJIMHAKOBBIE 110 COCTaBY M CBOUM IOXKApOOIACHBIM CBOiicTBaM. B pe3epByapHBIX mapkax
BTOPOT'O BUJIa BCE pe3epByaphl Yallle BCEro MMEIOT He(Th MK HEPTENPOIYKT OJJHOTO BUJIA.

B coorBerctBumn ¢ tpeboBanmsimu CHull 2.11.03-93 [1] HazemHble pe3epByapbl Ul XpaHEHHs
HedtH U HedTenpomyKkTOB 0GBeMOM 5000 M® B Gomee 0GOPYMYIOTCS CHCTEMAMH aBTOMATHYECKOTO
MOXKapOTYIICHHUS.

Ha ckmanax kateropuu |11a npu Hamuamy He Gosee IBYX HA3EMHBIX pe3epByapoB obbemom 5000 M
JIOITyCKaeTCcsl MpedyCMaTpUBaTh TYLICHHE IIOJKapa 3TUX pEe3epByapoB MEpPEABMKHON MOXapHOH
TEXHUKOW NpPHU YCIOBUHM OOOPYIOBaHMs PE3EPBYapoOB CTAMOHAPHO YCTAHOBJICHHBIMH TI'€HEpaTOpaMH
MEHbI U CyXHUMH TPYOONpPOBOAAMHU (C COCTUHUTEIBHBIMHU T'ONOBKAMHU Ui NMPUCOCTUHEHUS MOXKAPHOH
TEXHHMKH M 3aTJIyLIKaMH), BBIBEICHHBIMH 32 00BaIOBaHUE.

CraiMoHapHBIMH YCTaHOBKAMHU OXJIAXKICHUS 00OPYAYIOTCS Ha3eMHbIC pe3epByapbl oobemom 5000
M° 1 Goee.

B aBTOMaTHueckmx cHcTeMax TYLIEHHS IIOXKapoB B pe3epByapax IpHUMEHSETCS IeHa CpeaHei
KPaTHOCTH C BEPXHHM CIIOCOOOM IIO/a4yM, a TaKKe MEeHa HHU3KOH KPaTHOCTH C BEPXHUM HIN
MOJCIIONHBIM CITOCOOOM TOAa4yn. ABTOMAaTHUYECKass YCTAaHOBKA BKJIIOUAeT HACOCHYIO CTaHIUIO, B
KOTOPOH pa3MeIIaroTcsl BOJONUTATeN! (HACOCHI), eMKOCTh C IIEHOOOpa3oBarteneM u gpo3atop. HacocHas
CTaHIUS TOJAaeT BOJIHBIA PAacTBOP IEHOOOpa3oBaTens MO CHCTEME TPYOOIPOBOIOB K 3allUIAEMBIM
pesepByapaMm. CeTb pacTBOPONPOBOAOB BBINOJIHACTCA KOJBLIEBOW M pacrojlaraeTcsd 3a INpenenaMu
00BaoOBaHMA PE3ePBYapoB BAOJb aBTOMOOMIBHBIX JOPOT M MOXKAPHBIX Mpoe3foB. [IpuHImmuansHeIe
CXEMBI 3alIHUThI pe3epByapoB U 000pyA0OBaHus pecTaBieHbl Ha puc. 1—10.

PesepByapsl co cTanMoOHapHOW Kpblmield Oe3 TIOHTOHA 3alMINAIOTCS CTAlMOHAPHBIMU U
MEePeABKHBIMY yCTAHOBKAMH MTOXKaPOTYILICHHS:

C II0Jja4el NIEHBI CPEIHEN KPATHOCTH HA MIOBEPXHOCTH TOILIUBA;

[10/1a4€i1 HU3KOKPAaTHOM IIEHBI CBEPXY;

nojiayell HU3KOKPaTHOM MeHbI B HIKHIOKO YacTh pe3epByapa, Kak HelOCPEICTBEHHO B HE(TEIPOIYKT
(ToacnoiHEIH crtoco0), Tak U Yepe3 IaCTUYHBIA PyKaB ¢ BEIXOJOM Ha MOBEPXHOCTH TOPIOYETO.

PesepByapsl € TIOHTOHOM W CTAalMOHAPHOW KPBIIEH 3aIIMIIAIOTCA CTAHOHAPHBIMH U
MIePEABKHBIMH yCTAaHOBKAMHU:

C TIo1a4ei IeHbI CpeTHEe KPaTHOCTH B 3a30p U HAa TOBEPXHOCTH MMOHTOHA;

[10/1a4€11 HU3KOKPaTHOM NIEHBI TOJIBKO CBEPXY;

[10/1a4€il HU3KOKPaTHOM IIEHBI OJIHOBPEMEHHO CBEPXY U B CIIOW FOPHOYETO.

PesepByapsl ¢ miaBaromed KphIIEH 3alIUIAIOTCA  CTAI[MOHAPHBIMH W IIE€PEIBIDKHBIMU
YCTaHOBKAMHU:

¢ mojadeil meHsl cpeJHed KPaTHOCTH B KOJIBIIEBOI 3a30p MEXAy CTEHKOW pe3epByapa W KpaeM
IJIaBAIOIIEN KPBIIIY;

oJlayeil HU3KOKPATHON IIEHbI OJHOBPEMEHHO CBEPXY B KOJBLEBOW 3a30p MEXAYy CTEHKOH
pe3epByapa 1 KpaeM IUIaBaroIiei KPBIIIN U B CJION TOPIOYETO;

nmojavyeit xmazoHa (rasa), pacrloiIoKeHHOTO B eMKOCTSAX Ha IJIaBAIONICH KPBIIIEe B KOJBIEBOM 3a30p
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Y rojadeil HU3KOKPaTHOW IJICHKOOOpa3yroliel IeHb! B CIIOH TOPIOYero.

Tun u 4ucIo NEeHOreHepaToOpOB, YCTAHABIMBAEMBIX Ha pe3epByapax, 3aBHCAT OT CHOCO0a MOAavH
OTHETYILIAILETO CPE/ICTBA, TUIIA TOPIOYEH KUAKOCTH, KOHCTPYKIIMU K 00beMa pe3epByapa.

IIpu pacuete xonM4ecTBa MOJaBaeMOro pacTBOpa MEHOOOpPa30BaTeNsl MIUPUHA KOJIBLEBOTO 3a30pa
JOJDKHA TIPUHUMAThCSl PaBHOW pAacCTOSHUIO OT CTEHKHM pe3epByapa 0 KOJIbIEBOro Oapwepa,
MpeJHa3HaYEeHHOT 0 AJIS yAepKaH!Us NeHbI (PEKOMEHIyeTCsl IPUHUMATh PaBHOH 2,5 M).
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CoegHHeHHE C
__ TIEHOTIPOROIOM

[lomeuxmaga
TIEPETOPOIKA

CTeHKa

*._ pezepryapa

Puc. 3. Cmayuonapnas ycmanogka nodcapomyuienust ¢ nooaueil neHvl 8 0CHOBaHUE
pesepayapa uepes dINACMUYHbIN PYKAB8 HA NOBEPXHOCHIbL NPOOYKMA

OOGpaTHBI KIaIaH Membpana

\

J [TeHoreHepaTOp

ZanBIKKA

Puc. 4. Cmayuonapnas ycmanogka nodxcapomyuierust ¢ nooadell neHvl HU3Kou
KPamHOoCmu 8 C101l 20pioyetl HCUOKOCMU (NOOCIOUHbBLL CHOCOD MYyWeHUs noxicapa)
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Puc. 5. 3awuma pesepeyapa c nnasaroweti Kpvluiel CMmayuoHapHo
YCMAHOBKOU RONCAPOMYULEHUsL C NOOAYell NeHbl HU3KOU KPAMHOCTU
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Puc. 6. Ilenokamepa c nenozenepamopom 01 06pa306anus u nooaqu neHsl
HU3KOU KpamHoCmu 6 pe3epayap ¢ niasaroujel Kpvluiell
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Puc. 7. 3awyuma pesepsyapa nenozenepamopamu Hu3KOKpamHoU neHvl, CMayUOHAPHO pasmeujaemovlmu
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Hacazucn-pacnbmnTenn XJaaoHa ¢
TEPMOYYBCTBUTECJIBHBIM TATYHKOM
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Puc. 9. Hpuﬁuunuaﬂbﬂaﬂ cxema pacnojlodicerus 0amwu1<06-pacnbmumeﬂeﬁ U eMKOCmU € XIAOOHOM 8 A8MOHOMHOU
cucmeme 2a3zn602c0 myweHusl noacapa 6 Kojbyeeom 3azope pesepesyapa ¢ nﬂaeaiomeit Kpbzmeﬁ
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'azoBrrIe
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ApToMaTHUeCKAd
CHCTEMA

Tepmokaberns

Puc. 10. Cxema yemvipexcexyuoHHOU a8MOHOMHOU AGMOMAMUYECKOU CUCTNeMbl
2308020 MYUWIEHUS NOXHCAPA 8 KOJIbYEBOM 3d30pe pe3epeyapa ¢ Niasaioujeli Kpovlulell
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ITPUJIO’KEHUE 2

OCHOBHBIE XAPAKTEPUCTHKH OTEYECTBEHHBIX
U 3APYBEKHBIX IEHOOBPA3OBATEJIEN

B 3aBucumoctn ot obnacTH IpuMeHeHHs reHooOpasoBatenan B Poccum cormacno 'OCT 4.99-83
JIeTSITCSL Ha JIBE TPYIIIBI: OOIIEro M LIeJNIeBOro HaszHadeHus. [leHooOpasoBaTenn oOliero HazHaYeHHS
(ITO-3AH, T10-3HII u apyrue) UMEIOT YIIEBOAOPOAHYIO OCHOBY U IpEJHA3HAYEHBI AJIS MOIY4EHUs
MEHbI UM PACTBOPOB CMauMBaTeNel I TYLICHHs IOXKApPOB TBEPBIX CrOPAaEMBIX MaTEpPHAJIOB (KJIacc
A) u roprounx xuakocreit (knacc B).

[lenooOpa3oBaTeny LeneBOro Ha3HayeHUs (PTOPUPOBAHHBIC) UCIIONB3YIOTCS IIPU TYIICHUU HedTH,
He(pTenmpoOAyKTOB ¥ TOJISIPHBIX OPraHUYECKHX OSKUIKOcTeW. B aTy ke rpymmy BKIIOYEH
nenooOpazoBareis "Mopckoi", UMEIOIINIT yriIeBOAOPOJHYIO OCHOBY. [locnetHNil MOXKET IPUMEHSATHCS
JUIA TIOJy4eHHsl MEHBI C UCIOJIb30BaHMEM MOPCKOM BOABI M NpEeAHA3HAdeH Ui TYIIEHUS TOPIOYNX
JKUJKOCTEH Ha CyJax U 00BbeKTaX MOPCKOro (ioTa.

[To ciocobHOCTH pasznaraTbes MoJ JeUCTBUEM MHUKPOQIIOPH BOJOEMOB U TI0YB IIEHOOOpa30BaTeIn
JIeNATCsT Ha Owoyioruuecku Msrkue (Omopasmaraemocts Oosice 80 %) W OHOJOTMYCCKH JKECTKHE.
buopasnaraemMocTh IeHOOOpa3oBaTelisl YKa3bIBACTCS B €T0 TEXHUUECKHUX XapaKTeprcTHKax (Tadm. 1).

3a pyOexoM 1eHO00pa30BaTeNH B 3aBUCUMOCTH OT HOBEPXHOCTHO-aKTHMBHOW OCHOBBI JEJISITCS Ha
IIPOTEUHOBbIE (benkoBEIe), (TOPIIPOTEHHOBEIE, CUHTETHYECKUE (yrneBogopozHsie),
(dropcunTeTHUECKHE TIEHK00Opasyronme (AFFF) u ¢propnporentossie mwienkooopasyomme (FFFP).

[IporerHOBBIE IMEHOOOpPA30BaTEIM COCTOAT U3 THUIPOJM30BAHHOIO Oenka C jJoOaBKamu
crabunuzatopoB. OHU 00pa3yIOT MEeHY HU3KOW KPaTHOCTH, 00JIaaolIyl0 BEICOKON TEIIOCTOUKOCTBIO,
pacTekaeMOCThI0 U MPEIYNpPEeXJalollyl0 IOBTOPHOE BOCIUIAMEHEHHME TMapoB TOIUIMBA. OTHU
MeHo00pa3oBaTeNld MpeJHa3HaueHbl Ul TYIISHHS YIIeBoJopoJoB. K HMX HemocrarkaM OTHOCHUTCS
CIOCOOHOCTh CMEUIMBATHCS U 3arPSA3HATHCA YIJIEBOAOPOAAMH, YTO TpeOyeT o4eHb MSATKOH (ILI1aBHOM)
MOoAa4Yy TEeHbl Ha TOPSILYI0 MOBEPXHOCTh. [IpoTemHOBBIE NeHooOpa3oBarenu B Poccum He Hanum
NPUMEHEHUSI.

@dropnpoTerHOBBIE  MEHOOOpPA30BaTENM  COCTOST M3 CMECH  TWAPOJIM30BaHHBIX U
CTa0WIN3UPOBAHHBIX  OEJNIKOB €  OPraHMYECKUMH  O0JCO(POOHBIMH  MOBEPXHOCTHO-aKTHBHBIMH
BelecTBamMu. Hannune GroprpoBaHHBIX TOBEPXHOCTHO-aKTHBHBIX BEILECTB MTO3BOJISIET MOIYYaTh MEHY,
YCTOMYHMBYIO K 3aTPSA3HEHMIO YTIIEBOAOPOAAMH, U MOJaBaTh €€ HABECHBIMH CTPYSMH HETOCPEACTBEHHO
Ha TOBEPXHOCTH Topsieil xkuakoctu. Kpome toro, ¢propnporerHoBasi neHa o0J1afgaeT MOBBIICHHON
OrHeTymamneil CiocOOHOCTBIO U COMPOTUBIAEMOCTHIO K TOBTOPHOMY BOCIIJIAMEHEHHIO, B TOM YHCIIE U
MIPY HAJTMYUH TOPSYUX METAIMYECKHX MPEIMETOB B 30HE TOPEHHUS.

CuHTeTHYECKHE IIeHO0Opa30BaTeNM MpEeAHA3HAUYEHB! IS IOJyYeHHs IeHBl HHU3KOM, CpemaHed u
BBICOKOM KpaTHOCTH. [losygaemas U3 HUX MEHa HEJOCTATOYHO YCTONHUYMBA MPHU KOHTAKTE C HATPETHIMHU
YIJIEBOOPOIaMH U TBEPIBIMHU IpeameraMu. [1oaTomy 3a pyObexoM UX HE PEeKOMEHIYIOT IS TYIISHUS
MO’KapoB B KPYMHBIX pe3epByapax M mpu Oonblux npofuBax. [IeHy cpeaHelt U BBICOKOW KPaTHOCTH
PEKOMEHAYeTCS NMPUMEHATh I TYIIEHHsS II0KapoB B aHrapax, KOpaOelbHBIX OTCEKaX, MAaIIMHHBIX
3aax, rajiepesx 1 T. A.

ITnenkoob6pa3yrole TeHO00pa30BaTENN COCTOST U3 CMECH YITIEBOJAOPOIHOTO U (hTOPYIIIEPOIHOTO
IUIEHKOOOPa3yIoIero IMOBEPXHOCTHO-aKTUBHOTO BemiecTBa. PTOPYIiIepoaHbIii KOMIIOHEHT CHHXKAeT
MOBEPXHOCTHOE HATsDKEHHE BOIHOTO PAacTBOpa MEHOOOpa3oBaTess A0 BEIWYHMHBL, MEHBINEH, 4eM y
HedrenpoaykroB. BeneacTBue 3TOro IuieHKa pacTBOpa, BBIISISIOIIETOCS W3 TIEHBI, pacTeKaercs Mo
MOBEPXHOCTH TOIUIMBA U PE3KO COKpAIAET CKOPOCTh ero ucrapeHus. Kpome Toro, ¢hropyriepoHbii
KOMIIOHEHT [EHOOOpa3oBaTesl MPHAAeT IEeHE HHEPTHOCTh K YIJICBOJAOPOIHBIM JKHUAKOCTSIM, HYTO
CYIIECTBEHHO CHIDKAeT BO3MOXKHOCTh 3arps3HEHHS II€HBl TOIUIMBOM M TMO3BOJISIET I10/1aBaTh
HU3KOKpPATHYIO IIEHy B OdYar mo’kapa HaBECHOI CTpyed WM B HIDKHIOIO YacTh pe3epByapa IOJ CIOi
HedrenpoaykTa. OrHerymamas 3¢ ¢GeKTHBHOCTh IEHBI U3 INIEHKOOOpa3yromux IMeHooOpa3oBaTeneit
trna AFFF 3HaunTensHO BhIIIE, 9eM TIEHBI U3 CHHTETUYECKUX (YTIIEBOJIOPOIHBIX) IEHOOOpa30BaTENIeH.

DTOPIPOTEHHOBBIE IUIEHKOOOpasyromue meHoobpasoparenn Tuna FFFP mpennaszmauensr mms
MOJTy4EHUs] HU3KOKPATHOM IIEHBI, COYeTaromeil B cede MOBBIIIEHHYIO OTHETYIIANTy0 3 QEeKTHBHOCTS,
MPUCYIIYI0 TIEHE W3 IUIEHKOOOPa3yIOIIMX COCTAaBOB, M HAJEKHOCTh, XapaKTEpHYIO IS TIEHBI M3
(hTOpPIPOTENHOBEIX TIeHOOOpa3oBarenell. Takas meHa MMEET XOPOIIYI0 TEKYy4ecTb, IOBBIINICHHYIO
YCTOMYMBOCTh K 3arpsA3HEHHIO HE(PTENPONYKTAMH, a TaKKe COMPOTHBISEMOCTh K IOBTOPHOMY
BOCIDITAMEHEHHIO TOIUIMBA, 00pa3yeT YCTOWYHMBYI0 M30JMPYIOMIYI0 IUIGHKY Ha ITOBEPXHOCTH
YIJIEBOIOPOIOB, B TOM YHCIE€ W TPH HATUYUU TOPSYUX ITOBEPXHOCTEH, NMPOYHO TPIIUMAET K
METAJUIMYECKUM KOHCTPYKIMAM. Kpome TOro, IOCTOMHCTBaMH TI€HOOOpa3oBaTelel SBISIOTCS
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JUIITENIBHBIA TapaHTUHHBIA CPOK XpaHEHWs, HU3Kas TeMIeparypa 3aMep3aHus, BO3MOXKHOCTb
TMOJTyYEHUs TICHBI C BOZOH J1I000H )KECTKOCTH, B TOM YHCJIE H C MOPCKOH1, @ TaKKe COBMECTHMOCTH NEHBI
C CYyXHMMH TIOPOLIKaMH IPU UX pa3zaenbHoi nopade. CpaBHUTENbHAs XapaKTEPHCTHKA OTHETYIIAIINX
CBOMCTB pa3IMYHBIX BUJIOB IIeHOOOpa3zoBareneil npencrasieHa B taoam. 1, 2.

OCHOBHBIE perlaMeHTHPYEMBIE TTapaMeTphl IeHo0Opa3oBaTenell 1 paboyrx BOJHBIX PaCTBOPOB:

MOBEPXHOCTHOE HATsDKEHHE paboyero pacTBopa nmeHoodpasosarenss — He Boimie 18 MH - Mt

Mex(Da3HOE TOBEPXHOCTHOE HATSKCHHE HA TPAHHIE C rerTaHoM — He Meree 3,0 MH - MY

BSI3KOCTh KOHIIEHTpaTa nenooodpaszosareis npu remneparype 20 °C - ve 6oxee 100 cCr;

neHooOpasymomias CHocOOHOCTh TEeHO0O0pa3oBaTelsl HE MOJDKHA 3aBHCETh OT JKECTKOCTH BOJBI,
MPUMEHSIEMOM /I IPUTOTOBJIEHHsI paboyero pacTBopa;

NEeHO000pa3oBaTellb He JIOJDKEH CO/IEPXkKATh 0CajiKa U TOCTOPOHHUX ITpUMeceii;

M0 TOKCHYHOCTH IE€HOOOpa3oBaTelb JIOJDKEH COOTBETCTBOBATH YETBEPTOMY KIJIACCY OIACHOCTH
(I'OCT 12.1.007);

TeMIepaTypa 3aMep3aHus - He Hixke MuHyc 15 °C;

KOHIICHTpaIus pabouero pactsopa 3 wiu 6 % (00.);

CPOK XpaHEHHMs1 KOHIIEHTpaTa rneHoodpasoBareins — He MeHee 10 seT.

[TpeAnoYTUTENBHBIM SBIISETCS PUMEHEHHE ONOJIOTHYECKH pa3iiaraeMbIX IIEHO00pa3oBaTelNe.

Tabauya 1
TexHnyeckue XapakTepuCTHKHU NeHOOOpa3oBaTeneii
HeHOO6pa3OBaTeJ‘II/I O6H.[€F0 HAa3HAYCHUA q)TOpI/IpOBaHHBIe HeHOO6paSOBaTCJ‘II/I
[Tokazarenn I10- I10- I[IO- | TOAC| IIO- |FC-203, |"Iletpo| IIO- I10- | STHA
6HII | 3AU | 3HII 6TC | FC-206 | pum" | 6®I1 | 6A3P | MEX-
(AFFF) | (FFFP) AFFF
[Mnotsocts  |1.01-10%[1,02-:10%1,1-10°|1,0-10°| 1,0- [1,03-10%[1,13-101,0-10%[1,0-10°|1,04-10°
pu 20 °C, 1,2-10° 3
Kr-M'3,
HC MCHECC

Kunematnuec- | 100 10 100 40 40 24 52,1 60 40 50
Kasi BA3KOCTh
mpu 20 °C,
MMz-c'l, HE
Ooee
Temmeparypa -8 -3 -3 -8 -3 -20 -40 -5 -5 -10
3aCTBIBAHUS,
°C. He HIDKE
Temmneparypa +5... +5... +5... | #5... | +5.. -15... -40... | +5... +5... | -15...
xpanenus °C +40 +40 +40 +40 | +40 +40 +50 +40 +40 +50
Bopoponusni |7,0-10,0(8,0-10,0f 7,0- |7,5-9,0( 7,8- 8,0 7,2 |65-10|6,5-10 | 6,5-8,5
[TOKa3aTellb, 10,5 10,0
pH
KonneHTparms 6 3 3 6 6 3uwm 6 |3 unm 6 6 6 3 6
pabouero
pactBopa, %
(00.)
["apaHTHIHEII 1,5 1,0 15 2,5 1,0 |Bosee 10| bonee 5 5 Bonee
CPOK JeT 10 et 10 net
XpaHeHHs, JIET,
He MeHee
buopazna- b/m b/m b/m b/m b/m b/x b/m b/m b/m b/m
raeMocCTh

Tabnuya 2
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OrHerymaniue cBoiicTBa pa3jMYHbIX BUI0B NleHO00Opa3oBaTeJieil

[lokazarenu [Iporeu |Cunrernu|/@ropnpore| dropcunTeTHUECKUH | DTOPIPOTEUHOBBIH
HOBBIU | eckui WHOBBIN | mIeHKooOpasyonyi |mieHKoo0pasyonmi
CKOpOCTI) TyIHeHI/[ﬂ * *k*k *kk *khkk *kkk
ConpoTUBISIEMOCTh K FxKxk * Fkxk ek Fkx
IOBTOPHOMY BO3TOPAHUIO
* * *kk *khkk *kkk

Y CcTONYUBOCTD K
YTIIeBOIOPOAaM

O6o3HaueHus: * - cnabas; ** - cpennss; ¥** - xopomast, **** - ornmuHas

ITPUJIO’KEHUE 3

HOMOI'PAMMA J1JIs1 ONPEJEJIEHUA
OPUEHTHUPOBOYHOI'O PACXOJA PACTBOPA
INEHOOBPA3OBATEJIA U KOMMYECTBA TEHEPATOPOB

Homorpamma mpenHasHaueHa Jjis  ONpEJETCHUs OPHUEHTHPOBOYHOTO pacxola pacTBopa
MeHO000pa3oBaTelisi M KOJINYECTBa TeHepaToOpoOB ISl TyLIEHHUsS HeTH 1 HeTENPOAYKTOB B pe3epByapax
u nponuBoB (puc. 1). Homorpamma npeacraBisier coO0H TpH OCHOBHBIX JIOTapU(PMUYECKHUX IIKAIIbI, Ha
KOTOPBIX HaHeceHel momans ropenus (F), pacxon pactBopa neHoobpasoaTens (Qppa),
WHTEHCUBHOCTh TOJa4ud pacTBopa mneHoobOpazomatens (J,). Kpome Toro, Ha HOmMorpamme umeercs
MYHKTUpHAs IIIKana, Ha KOTOPOW HAHECEHBI JIBa THIIAa NIEHOTCHEPAaTOPOB B 3aBUCHMOCTH OT CHoOco0a
nojauu U ux komudectso (N).

IIpumep mnoab3oBaHus HOMOrpaMmoii. OIpenenuTh pacxo] pacTBOpa IMEHOOOpa3oBaTeNs H
KoumiecTBo rereparopos i Tymenus PBC-5000 (H = 11,98 m; D = 22,8 M) ¢ qu3eMbHBIM TOILTHBOM.
ITnomans ropenus (F) cocraBut 408 M-,

B coorBercTBuH ¢ Tabiu. 2.1 HOpMATUBHAS MHTEHCUBHOCTS (J,) TPH TYHICHUH TU3EIBHOTO TOILIMBA
TIEHOW CpeHel KPaTHOCTH, MOJydyaeMoM U3 eHooOpa3oBatens oomero HazHauenus, pasaa 0,05 1 - M
2.¢ . Ha neBoii mKaze HAXOJMM COOTBETCTBYIOIIEE 3HAaYeHHMe ruiomany Tymenns (F), a Ha mpasoii -
HOPMAaTHBHYI0 HMHTEHCHBHOCTh II0JIaud pacTtBopa meHooOpasoBatens (J,). CoeanHuMB 3ajaHHbIC
BEJIMYMHBL, MONYYNM TOYKY TEPECEUCHHS CO CpeIHEH IIKaiol, Ha KOTOPOW HAHECEHBl 3HAYCHUS
pacxona pacTBopa neHoobOpasosarens Q,.,,. BrpaBo mo ropu3oHTanM OT MONYYEHHOH BEIMYUHBI (B
HameM npumepe Q = 20 i - c’l) MOKa3aHbl TUM U KOJWYECTBO HEOOXOJMMBIX T€HEPATOPOB TEHBI B
3aBHCHMOCTH OT MPUMEHSEMOT0 CIIOC00a TYIICHUsI OXKapa B pe3epByape.
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F, ¥

6000

5000

4000
3500

2500

2000
17250

1500
1250

1000
850

700
600

500
400

aso

250
200

150

125
100

78

50

25

T

Qp-pa MO, A°C

N neHOreHepaTOpPOB,WT,

nopava nexu | nonaua nexs

HaA Nnopepx-

nof CAoR
HocTb I |

rnc/600/2000 | rHN/12/723/46 4

I

|

|

|

|
k360 -/18 | -/-/8
b 240 -2V o-/-/6
L 180 -/9 Vo—y-a
- 150 -/8 I -/-/4
- 120 -/6 | =/~/3
k100 -/5 | -/-/3
- 80 14/4 /472
- 60 10/3 ' -/3/2
21 9/3 l ~/3/2
L 40 7/2 | 4/72/1
- 30 5/2 | 3/2/1
r\zo——' ——d fl— — :— 2/1/-
- 15 3/1 ( 2/1/-
P 12 2/- 1/4/~
- 10 2/~ | 1/-/-
- 8 2/~ l 1/-/-
6 1/~ | 1/-/-
3 s 1[( l 1/'/
T 1/~ | 1/-/-
P

Ju N C

L

=1 .
0,30

0,45

0,40

0,38

0,30
0,28

0,28
0,22

0,20

e,17

0,15
0,14

0,12

0,10
°' 09

0,08

0,07

0,06

-2

Homozpamma no onpedeneHuio OpueHmupo8o4Ho20 pacxo0d pacmeopa neHoobpazosameis u
KOU4ecmea neHo2eHepamopo8 He3asuUcmMo om cnocodoa nooayu neHul

(-) - npum

€HeHUue Heqe/lecoo6pa3H0

IIPUJIO)KEHUE 4
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XAPAKTEPUCTHUKU MEHOTEHEPUPYIOIIEN ATIMAPATYPBI
U TEXHUKHU JJIA ITIOJTYUYEHUSA ITEHBI

Jns monydeHMst TeHbl cpelHel KpaTHOCTH NMpuMeHstoTcs neHoreneparopsr ['TIC-200, TTIC-600,
I'TIC-600M, I'TIC-2000, TTIC-2000M. IIpu nomade meHsl CpeAHEH KPAaTHOCTH MEHOI'€HEPAaTOPHl THIA
I'TIC cnenyer ycTaHaBIMBATh B MECTaX, HCKIIOYAIOIINX BO3EHCTBHE HA HUX IUIAMEHH U ra3000pa3HbIX
MPOJIYKTOB ropeHust. B Tabi. 1 naHbl OCHOBHBIE XapaKTepHUCTHKHU neHoreHeparopos Tuna ['TIC.

Jns  modydeHuss BOJHOTO — pacTBopa  IEHOOOpas3oBaressi IMPUMEHSIOTCS — CTallMOHAapHBIE
nenocmecutenu [1C-5, ycranaBnuBaeMble Ha Hacocax noxxkapHsix MamuH. [1C-5 obGecnieunBaer noxauy
5 crBonoB Tumna I'TIC-600. Ha ITHC-110 (131) Ha nacoce ycranaBnuBaercs [1C-12, obecrieunBaronuii
nogavy 6, 9 u 12 crosnoB Tuna ['TIC-600. Ha aBTOMOOMIISIX IEHHOTO TYIIEHHS BBIBO3SITCS IEPEHOCHBIC
cmecurenu Mapok I1C-1, TIC-2, I1C-3, koTopsle YCTaHAaBIHUBAIOTCS B HAIIOPHYIO JTUHUIO.

Jns mojgayn OONBIIOTO KOJIMYECTBA NMEHOOOpa3oBarelsi B pyKaBHbBIE JIMHUU UCIIOJB3YIOT NMEHHbBIE
JIO3UPYIOLINE BCTABKH, KOTOPBIE CaMOCTOSITEJIbHO HM3TOTAaBIMBAIOT T'apHU30HBI IOXXAPHOW OXpaHBI.
JlozupoBka mneHooOpa3zoBaresnsi OCYLIECTBISIETCSl MyTeM HAarHeTaHWs €ro B HAllOpHYHO JMHUIO. Jlis
BBEJICHHs [IEHOOOpa30BarTelsl B HAIIOPHYIO JIMHUIO TO3UPYIOLIasi BCTaBKa, KaK NPaBHUJIO, UMEET IITYLEp
C YCIIOBHBIM IIPOX00OM 51 MM, MaHOMETp, T03UpYIOLIyIo maiidy auamerpoM 10 wmu 25 Mm.

[lpn monmaue mneHooOpa3oBaTeNs B HANOPHYIO PYKaBHYIO JIMHHIO HEOOXOIUMO IOJJICp)KHUBATh
Pa3HOCTH JJaBJIeHUH EHOOOpa30BaTels U BOJbI Ha BCTABKE B COOTBETCTBHU C TalII. 2

Jnist xaxnoit o3upyroniel BCTaBKU, H3TOTOBJICHHOM CaMOCTOSITENILHO, IOJDKHBI OBITh pa3padoTaHbl
TapUpPOBOYHBIE TAOJMIBI MO OINpPECICHHIO Pa3sHOCTU JABICHHH B 3aBUCUMOCTH OT KOJHMYECTBA
MOJKITIOUYEHHBIX IEHOTEHEPATOPOB.

JlniHa pyKaBHBIX JIMHHWA BbIOMpaeTcs Tak, 4ToObl NpuW naBieHnd Ha Hacocax 0,9 MIla morepu
JIaBJICHUSI B pyKaBHBIX JIMHUSX cocTaBiisuiy He Oosee 0,3 MIla.

+7(8452) 20-88-44
www.himstalcon.ru

Tabnuya 1
XapakTepucTHKH neHoreHepaTtopos Tuna I'TIC
T"abapuTtsl
[leno- Pexomennyemoe| Pacxon | Kpatnoct | Maxkcum. | Huamerp | dnuna, | Bec, kr | JlansHOCTB
TeHEepaTophI JIaBJICHUE Y pactBopa b TIEHBI pacxon raKkeTa M TIEHHON
pacmbutUTeNs, | meHoo6paso MeHoo0paso | ceToK, MM CTpyH, M
MlIla BaTens, BaTens,
n-ct n-ct
I'TIC-200 0,4-0,6 1,6-2 70-100 0,12 183 0,54 2,5
I'TIC-600 0,4-0,6 5-6 70-100 0,36 309 0,725 5 6-8
I'TIC-600M 0,4-0,6 5-6 70-100 0,36 310 0,5 3,2 10
I'TIC-2000 0,4-0,6 17-20 70-100 1,2 650 1,5 25 6-8
I'TIC-2000M 0,4-0,6 17-20 70-100 1,2 506 1,055 | 125 12
Tabauya 2
PasnocTh faBJieHuil neHoo0pa3oBaTeJisi U BObI HA BCTABKe
KonnuecTBo neHoreneparopon
[Tenoreneparopsl Bcraska d=I0 mm Bcraska d=25 mm
I'TIC-600 wau I'TIC-600M I'TIC-2000 wiu I'TIC-2000M
1 2 3 4 5 1 2 3 4 5
Tpebyemblit pacxon 0,36 |1 0,72 11,08 |1,44 | 1,80 1,2 2,4 3,6 4.8 6,0
neHooGpazosaress, 1 - ¢
IPa3HOCTE JTaBiIeHUI 0,24 10,96 | 2,2 3,8 | 5,38 2,2 0,22 0,5 0,88 | 1,34
[eHOO0pa30BaTEeIs U BOJIBI
ly BCTaBKH, aTM

IIpumevanne. 3HaueHNs pacxo10B B TaOMI. 2 JaHBI IPH KOHIEHTPAIHN TIEHOO0pa30BaTels B pacTBOpE, paBHOK
6 %.
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[Ipu HOpManbHOH paboTe MEHOreHepaTOPOB IeHa MOCTYNAET IUIOTHOU cTpyei. [Ipn HenpaBuIbLHOM
paboTe TeHOreHepaTopoB IMOJIyYaeTCsl IeHa HU3KOM KPaTHOCTH WJIM BOOOLIE He mony4aercs. B atux
Cllydasix Iofauy MeHbl CIeayeT IPEeKPaTUTh U IPOBEPUTH CUCTEMY JO3UPOBKU.

JUia monmaunM meHBl Ha TYIIEHHE IIOXkKapa B pe3epByapax HCIONb3YIOTCS MEXaHW3UPOBaHHBIE
neHonogbeMHUKH "bponro-Ckaitmudr 35-3", AKII-30, AKII-50, mnpucnocoOieHHas ImokapHas
TexHuka (Ha 6aze AJI-30, ATC-59 c GameHHsiM Mexann3MoM oT AJI-30), mepeHOCHON MOJBEMHUK Ha
6a3e TpexxoneHHoW necTHuuB! JI-60 ¢ momaueit omnoro I'TIC-2000 ummu Ttpex I'TIC-600, a Taxke
CTallMOHApHBIE IIEHHBIE KaMephbl Ul MOJa4M MEHBbl CpefHell KPaTHOCTU OT IepelBUKHOM MOoxKapHOU
TexHUKU. [IpuHIUNManbHbIE CXeMbl 0OEBOTO pa3BEPTHIBAHMUS Ui MOAAYM INEHBI CpeJHEH KPaTHOCTH
IpeJCcTaBIeHbl Ha puc. 1.

[Ipy TymeHnW mokapoB B IOJ3EMHOM JKEIE300€TOHHOM pe3epByape, B 3a30pe MEXAY CTEHKOW
pe3epByapa M IUIABAIOIIEH KpBIMIEH MeHa MOXeT OBITh IMOJaHa C IOMOIIbIO IEHOTEHEPAaTOPOB,
YCTaHOBJICHHBIX BPYYHYIO Ha OOpT pe3epByapa.

[IpuHnmnuaneHas cxema OOEBOrO pPa3BEPTHIBAHMS MPH HCIOJIB30BAHUM IEHONOIBEMHUKOB HIIH
NpUCIIOCOOICHHOW TEXHUKH TpencTaBieHa Ha puc. 1. Jlo3upoBka meHooOpa3oBaTens IPOUCXOAUT B
3aBHCUMOCTH OT pacxojia OTHETYILAIEro CPeACTRa.

B cBs3u ¢ HEAOCTaTKOM CEpUIHO BBITYCKAEMOW TEXHUKH AJI MOJAa4Yu NIE€HBI B TOPAILIUN pe3epByap
1esnecooOpa3sHo HCMHOIb30BaTh MPUCIOCOONEHHYI0 TEXHHKY Ha 0a3e CIeUHaJbHBIX KpaHOB THIIA
"KATO", "®AYH", "JINBKHEP" u npyrux c BeuieToM cTpeisl okono 50 M. J{7s BeIIenepedncieHHoi
TEXHHKH M3TOTaBIMBAIOTCS IpeOEeHKH ¢ maTpyokamu st npucoeaunenus ['TIC-2000, 'TIC-2000M.

[Tpy uCHONB30BaHUM BCEX THUIIOB IEHOMOIBEMHHMKOB HEOOXOAMMO OMPEACIUTh MaKCUMaJbHYIO
JUIMHY PYKaBHBIX JHMHHUHM JUIS IOJMy4YEeHHS KaueCcTBEHHOW meHbl. [IpenmenpHOe pacCTOSHUE MEXITy
BOJIOMCTOYHHKOM M MECTOM YCT@HOBKH IIEHOINOIbEMHHKA ONpeieIisieTcsi o (hopmyiie

16, 7(H,—h,, —Z)

L SO >
rne H,— Hamop Ha Hacoce, M;
h,, — Hamop y IEHOTEHEePaTOpOB, M;
Z — BBICOTA NOABEMA CTBOJIOB, M;
S — CompoTHBIECHHE OJHOTO HATIOPHOTO pyKaBa JIHHOM 20 M;
Q — rmomaya BOBI (PacTBOpa MEHOOGPA30BATES), T - C .

B 3aBHCHMOCTH OT CXeMBI MOJIauH TIEHbI TpeOyeMoe aBIeHHe Ha HACOCEe MOKAPHOTO aBTOMOOHIIS
omnpenensercs mo Gopmysie:
1ojiaya MeHbl Ha TIOBEPXHOCTDh TOPIOYE KHUIKOCTH B Pe3epByap:

H =h,+h +h+z,

mojaya TIeHbl Ha TOBEPXHOCTh TOPIOYEH JKUAKOCTH B IKEJNE300€TOHHBIM pe3epByap WM B
00BaIOBKY:

H =h,+h +h+z,

moJ1avya MeHbl HU3KOW KPAaTHOCTH TPH TYIICHUH TI0XKapa B pe3epByape MOACIOWHBIM CIIOCOOOM:

H,=h,+hy,,
rae H, — naBineHue uiu Hanop Ha Hacoce, MIla wiu M BoJ.CT.;
h,— mortepu maBnenus (Hamopa) B MarkCTPaIbHBIX TMHUAX, MIla wii M BoI. CT.;
h,=n .Sp.Qz — Tpu Tmojade BOXABI (pacTBOpa MEHOOOpA3oBaTelst) IO OIHOM MarrucTpabHOM
JIMHUU;
h,=n -Sp-Q2/4 — Tpu mojavye BOABI (pacTBOpa IMEHOOOpa3oBaTens) IO ABYM MAarucCTpPalbHBIM
JIMHUSM,
N — KOJMYECTBO PYKABOB B MAaruCTpPalbHOM JINHUM;

p— CONPOTHBIICHHE OJHOIO PyKaBa;
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Nrie —
Z J—
Nremr —

MOTEpH JaBJieHus (HAaopa) B IEHONOAbEMHHKE;
JaBienue (Harop) y neHorenepartopa, MIla winu M Boz. cT.;
BBICOTA [IOJIbEMa IICHOT€HEPATOPOB;

MOTEpU AaBIICHUS HAa TeHepaTope HU3KOKpaTHOU neHsl, MIla umu M Box. cT.

JlaBnenue Ha Hacoce MOXKapPHOW MAIIMHBI HE JIOJDKHO MPEBBIIATH 3HAYEHUS JaBICHHs, YKa3aHHOTO
B T1aCIIOpPTE Ha HAcOC, €CIM TpedyeTcs OoIbIIe, TO HEOOX0IUMO OPraHM30BBIBATh IIEPEKAUKY.

[lena HU3KOM KPaTHOCTH MOJKET ITOJIaBATHCS B pe3epByap KaK CBEPXY, TaK U IOJ] CIOH roprovero.

Jns mojaun meHsl HU3KOW KPaTHOCTU B pe3epByap CBEPXY OT NEPEABMIKHOM IOKAapHON TEXHUKH
MOTYT TIPUMEHSATBCS IIEPEHOCHBIC BOJOIEHHbIE JaeTHbIE CTBOJBI KaK OTEYECTBEHHOTO, TaK W
3apy0OexxHoro npousBojcTBa. Kpome Toro, Juisi 3TOHW 1€MW MOTYT HCIHOJIB30BAaThCS CTallMOHAPHBIE
nadeTHbIE CTBOJIBI, @ /I TYIICHHS HPOJMBOB B OOBAJIOBAHMM — pPYYHBIC BOJONCHHBIC CTBOJIBI.
OCHOBHBIE XapaKTEPUCTUKH MIEPEHOCHBIX CTBOJIOB IIPUBE/ICHBI B Ta0II. 3.

Tabnuya 3
OcCHOBHBIE XapAKTEPHCTHKH MEPEHOCHBIX BOXONEHHBIX CTBOJIOB
TexHuueckue Mapka ctBoJIa
XapaKTEPUCTUKH I1JIC-1120b CBII3-4 CBII>-8 JICI-40A
PaGouee gaBnerne, MIla (krc - cm™) 0,6(6) 0,6(6) 0,6(6) 0,6-1,0
Pacxox pactBopa meHooOpa3oBarels, 19 4,8-6,0 13,3-16,0 20-30
1
n-C
JlaMeTp BBIXOAHOTO OTBEPCTHUS 25, 28, 32 - - -
HacaJka, MM
KparHocTb neHbl 9 4-6 4-6 4-6
MakcumanbHasi JalbHOCTh MCHHON 40 18 20 40
cTpyu npu yrie 32°, M
JlnuHa CTBOJIA, MM 1200 715 845 -
Macca crBoJa, KT 22 20,8 3,8 95

J1s momydeHus M NOJAuM II€Hbl HU3KOM KPAaTHOCTHU IIOJ CIOW FOPIOYETr0 B pe3epByap MOTYT
MIPUMEHSTHCS OTEUECTBEHHBIE BBICOKOHaNopHbIe neHoreHepaTops! Tuma I'HIT u T'HIIC. Ykazanuble
TUIBI TIEHOTEHEPaTopoB HMMeIOT pabodee npasienue 0,6-0,9 Mlla, kpaTHOCTH MONydaeMOil IE€HBI

COCTaB/IsIET HE MeHee 3.

OCHOBHEIE

XapaKTCPpUCTUKU

BbBICOKOHAIIOPHBIX  IECHOICHEPATOPOB

otedyecTBeHHOTO npom3BoscTea Tumna I'HII (pa3zpaborka BHMUIIO) npusenens! B Tabin. 4 u tuna BIIT
(pazpa6orku MUIIB, HIIIT "T'epna") - B Tabm1. 5.
[IpunnunuaneHele CXeMBI 00EBOTO pa3BepTHIBAHMS NPH TYIIEHHHM I[OXKApoOB B pe3epByapax

npejcTaBieHsl Ha puc. 1-3.

OcHoBHbIe TapaMeTphbl NeHoreHeparopos Tuna I'HIT

Tabauya 4

HaumenoBanue 3HaueHHMs1 Ul THIIOPa3MepPOB
napamerpa THIT-12 (THIIC-12) | THII-23 (THIIC-12) | THII-46 (THIIC-12)

PaGouee naBieHue mepe 0,6-0,9-(6-9) 0,6-0,9-(6-9) 0,6-0,9-(6-9)
ctBosioM, MITa (krc - cm™)
KpatHoCTb nIeHEI He menee 3 He menee 3 He menee 3
Pacxon orHerymamumx cpeacTs
pu 6 % pactBope
IEHOOGPA30BATEIIS, T - C

pactBopa I10 1242 2343 46+4

o 0,8 1,4 2,8

BOJIBI 11,2 21,6 43,2
Jiuaa, MM 1035 1080 1080
Macca, kr 32,1(36,1) 35,0(37,7) 35,0(37,7)
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Tabnuya 5
OcHoBHBIC TapaMeTphbl NeHoreHepaTtopos Tuna BIIT
HaumenoBanue 3HaueHus I THIIOPa3MEPOB
napamerpa BIII'-10 BIII-20 BIIT-40 BIII'-10/30

Pabouee naBieHue mepen 0,6-0,9-(6-9) 0,6-0,9-(6-9) | 0,6-0,9-(6-9) 0,6-0,9-(6-9)
crBonom, MIIa (kre - cm™)
KpatHOCTB TICHBI He menee 3 He menee 3 | He menee 3 3-6
Pacxon ornerymamux
cpexncts npu 6 % pacTBope
neHooGpasoBaress, 11 - ¢

pactBopa I10 10£2 20+3 40+5 10+30

1o 0,6 1,2 2,4 0,6+1,8

BOJIBI 9,4 18,8 37,6 9,4:28,2

e
e .

4 TTIC-2000

Puc. 1. [Ipunyunuanvnas cxema myuieHus noxcapa 6 pesepgyape neHot
cpeoHell KpamHocmu ¢ UCNONb308AHUEM MEXAHUIUPOBAHHO20 NEHONOObEMHUKA

e

Puc. 2. [lpunyunuanvras cxema nodauu neHvl HU3KOU KPAMHOCHU
npu mywieHuu nodHCapa 8 pe3epeyape nOOCIOUHbIM MEMoOOM

4 TTIC-2000

Puc. 3. llpunyunuanvuas cxema mywenus noxcapa ¢ KbP
neHotl cpeoHell Kpamuocmu

ITPUJIO’KEHUE 5

OCHOBHBIE XAPAKTEPUCTHUKH OI'HETYIIAIIIUX
MNOPOIIKOB OBHIEI'O HASHAYEHUS
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HaumenoBanue OCHOBHOM COCTaB Orxerymaniast 3aBoJ1- H3rOTOBUTEIb
OTHETYIIAIICTO MOPOIIIKa CITIOCOOHOCTH TI0
MOPOILKa I'OCT 226952-86,
Kr - M2
[ICB-3M, BukapOonat HaTpus, 0,8 157040, r. byit
TV 2149-017- 10- Oemas caxa, Koctpomckoit obmacty,
968286-95 HEeEITMHOBBIN yi. Yamaesa, |
KOHIICHTpAT
[MupanT A, docdopHO- 0,8 Kunrucenmnckoe 110
TV 301-11-10-90 aMMOHUIHBIE COJIH, "®ochoput",
cirona, Oemast caxa r. Knarucenn
TIXK, Xopun Kamus, 1,0 157040, r. byit
TV 10968286-06-94 |runpodoOHBIE 100aBKH Koctpomckoit obmacty,
yi. Yanaesa, 1

1IPUJIO’KEHUE 6

OCOBEHHOCTH TYHIEHUSA ITO’KAPOB
B PEBEPBYAPHBIX ITAPKAX B YCJIOBUAX HU3KUX TEMIIEPATYP

Tymenne moxapoB B pe3epByapax M pe3epByapHBIX IMapKax B YCIOBHSAX HHU3KHX TEMIIEPaTyp
YCIOXHACTCA TEM, 4YTO, KaK IpPaBWIO, YBCIMYUBACTCA BPEMS COCPEAOTOUYCHHUA AJOCTATOYHBIX CUII U
CpCACTB Jid HNPOBCACHUA MEHHOM aTaKH. Bo;:na, noaaBacMasl 1O pPYKaBHbBIM JIMHUAM, WHTCHCHUBHO
oxnaxnuaercs u, focturas 0 °C, KpuCTaUIM3yeTCs ¢ OTJIOKCHHUEM JIba Ha CTeHKaX pyKaBHOM apMaTypbl
U pyKaBOB. B pe3ynbrare yMEHBIICHUS CEYCHMs PYKaBHOM JIMHUU BO3HUKAET [ONOJHUTEIBHOE
COIIPOTUBJICHUE, YTO BEACT K CHMKCHHIO pacxoJia BOJbI. BOS[[yIHHO-MeX&HI/ILIeCKaH IICHa CpeﬂHeﬁ
KpPaTHOCTH B YCJIOBHSIX HHU3KUX TeMIIEpaTyp MalONOJBHXKHA, OBICTPO 3amep3aeT, IpeBpamasch B
CHEXHYIO TIOPUCTYIO MaccCy.

IIpu TymeHun no>xapoB B YCJIOBUSAX HU3KUX TEMIIEPATYp CIEAYET:

MPUMCHATH IIOKAapHbIEC CTBOJIBI C OOJIBIINM pacxoaoM, HMCKIIOYUTL MNPUMEHCHUC MNEPCKPBIBHBIX
CTBOJIOB U CTBOJIOB-PACIBUTUTEIEH;

MPOKJIABIBATh JTUHUN U3 MPOPE3NHEHHBIX M JIATEKCHBIX PYKAaBOB OOJIBIIMX THAMETPOB, PyKaBHBIE
Pa3BETBJICHUA U COCIUHUTEIIbHBIC IT'OJIOBKU PYKAaBHBIX JIMHUH YTEIIATh WIK 3allUIIaTh OT BOSHeﬁCTBHH
0pr>1<a101ueﬁ Cp€abI MMOAPYYHBIMU CPEICTBAMU, B TOM YHCJIC CHETOM;

OIIPE/IeIINTh MECTA 3allPaBKU ropsiueld BOAOH U MpHU HEOOXOIMMOCTH 3alIPaBHUTh €10 IIUCTEPHBI;

nepeJ rnojayei MeHbl WK pacTBOpa IeHoo0pa3oBatels B JIMHAIO B MOMEHT Haualla IeHHOW aTaku
ee HeoOXOoAMMO MPOrpeTh 0 TeMmeparypsl Boime 5 °C, 4ToObl HCKIIOYUTE BO3MOXHOE 00pa3oBaHUE
JEeJSHBIX NPOOOK WJIM CHIDKEHHE pacxoja IOAaBaeMOro pacTBopa MEeHOOOpas3oBaresss WM IEeHBI
BCJICACTBUE YMCHBIICHHUA CCUYCHUA TOJABOAAIIUX nouHuii. B kadectBe o6orpeBaTen$1 MOXHO
UCIIOJIb30BaTh TOPSAYYIO BOJY.

s oborpeBa KaOWH TMOXKAPHBIX aBTOMOOHIICH, 3aJCHCTBOBAHHBIX Ha IOXKape, IEIeCO00pa3HO
YCTaHaBJIMBATh JOIMMOJHUTEIILHBIC o6orpeBaTeJm " YTCIUIATH KaOWHEI.

Jnst o6orpeBa HacOCOB, PacIOIOKEHHBIX B 33/IHEM OTCEKE, PEKOMEH/1yeTCsl UCIIOJIb30BaTh TOPEJIKH
MH(paKpacHOTO H3ITyUSHHUSI.

Briesn u cnenoBarne aBromobuneit [THC-110 mpou3BoauTh ¢ paboTaroONM ABUTAaTEIeM HACOCHOM
ycraHoBkH. [t o6orpeBa HacocHoro orceka [THC-110 B 3umHEe BpeMsi HEOOXOANMO yCTaHABIHBATH
cneunam)m)lﬁ KOXYX, IO KOTOPOMY ITOTOK TCIIJIOTO BO3AyXa HAIPaBIIACTCA B HACOCHBIN OTCCK, HIIN
BMCCTO BCHTUIIATOpA, NPEAYCMOTPEHHOTO 3aBOAOM-U3TOTOBUTCIIEM, YCTAHABJIMBATH BCHTHUIIATODP,
MO3BOJISIFOIMI M3MEHHUTH HAlPaBICHUE OTOKA BO3/1yXa OT PaJMaTopa OXJIAXKACHHs B HACOCHBIN OTCEK.

B6mu3n mecta moskapa 1enecooOpa3HO OpraHM30BaTh MYHKTHI 000TpEBa JUYHOTO COCTaBa, Jalle
MPOU3BOJIUTH CMEHY JIFOJIeH, 00eCIIeUnBAIONINX OXJIAKACHHE PE3ePBYapOB U pabOTy TEXHHUKH.

JIJTS{ OTBICKAHUA KPBINIEK KOJIOAUEB THIAPAHTOB, HAXOAAHNIUXCA IOA CHETOM, PEKOMCHAYCTCSI
HCIIOJIB30BaTh apMeﬁCKHe MHHOHMCKATCIIH.

JIJTS{ MPOKJIIAAKU MarucCTpalbHBIX JIMHUI PEKOMEHAYECTCA HCIOJIB30BATh BBINIOJITHEHHBIE W3 KCECTU
SITUKY C TTOJIO3bSIMH, B KOTOPBIX "TApMOIIKON" YIOXKEHBI pyKaBa.

OIIHI/IM 13 HanboJiee BaXKHBIX BOIIPOCOB, BOSHUKAIOIIHNX IIPH TYIICHUHU ITOKAPOB B YCIIOBUAX HU3KUX
TeMmIepaTyp, sBJiseTcs obOecnedeHue OecnepeOOWHOM MOoAa4M BOJBI MO PYKaBHBIM JIMHHSIM OT
BOJIOMCTOYHHKA K OYary ropCHus.
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Bona, momaBaemas MO pyKaBHBIM JIMHUSIM, HHTEHCHBHO oxJjaxpjaercs u, gocruras 0 °C,
KPHUCTAIIM3YeTCA C OTIOKEHHEM JIbJa Ha CTEHKaX PyKaBHOM apMaTypbl U PyKaBOB M 0Opa3oBaHHEM
LIyTH B OCHOBHOM IOTOKE BHYTPU pyKaBa. B pe3ynbpTare yMEHBIIEHHUS CEUEHUs PyKaBHON JHMHUHI
BO3HHKAET JONOJIHUTEIBHOE CONPOTHUBIICHUE, YTO BEJET K CHIDKEHHIO Pacxoja BOJBI, a B OTAEIBbHBIX
cilydasix - K 00pa30oBaHMIO JIEISHBIX MPOOOK (IPOMEP3aHHI0 PYKaBOB), M PE3KO OCIOXKHSET Ipolecce
TYIICHHSI.

[IpenenbHast UIMHA PYKAaBHOM JIMHKUY B YCJIOBHSX YCTAHOBHUBIIETOCS TEUCHHUS 3aBUCHUT OT HAYaJIbHOM
TeMIIepaTypsl BOJHI t,, Ha BXOAE B PyKaBHYIO JIMHUIO, TEMIEpPATyphl OKpy>Karomel cpensl t,, 1 MoxkeT
OBITH paccunTaHa 1o opmyie

_ pecpeteycm _21,337.106 teHCm i,M,
ndH(tBH _ta)K dH(tBH _ta)K
rae C,, —  pacxoj BOABL, I - ch
d,— HapyXHBbII THAMETP PyKaBa, MM;
K—  xoaddunuenr remnonepenayn, Br - M2 K'l;
Ps— TUIOTHOCTH KUJKOCTH, KT - M'3;
C,s— ylenbHas TEIIOEMKOCTb XKUAKOCTH, 1K - krl-K?!

IMPOI'HO3UPOBAHMUE PA3BUTHUSA ITOKAPA
B PE3EPBYAPHOM I'PYIIIE
OT JIYYUCTOM SHEPTUU ®AKEJIA INIAMEHA

IIporHo3upoBaHue BBINOJHAIOT IMpPU pa3pabOTKe ONEPaTUBHBIX IIJIAHOB MOXKAPOTYLICHHS Ui
OILIEHKH MAaKCHMAJIBHO JOIYCTMMOTO BPEMEHHU BBOJA CHJI U CPEJICTB U MEPBOOUEPETHOIO OXJIKIACHUSL
pe3epByapoB, PaCIOIOKEHHBIX PSAOM C FOPSIIUM, C IIeJIbI0 MPEIOTBPAIEHUS BO3SMOXHOCTH B3phIBA B
MapoOBO3YyIIHOM IPOCTPAHCTBE WM (DaKeJLHOTO TOPEHMs] MApOBO3AYLIHOW CMECH, BBIXOZSILICH U3
MECT COOOLICHHS I'a30BOT0 ITPOCTPAaHCTBA 00 Iy4aeMoro pe3epByapa ¢ aTMochepoil.

Pe3ynpTaThl OLIEHKH CIpaBeIMBbI AJIS TPYIIIBI OAHOTUIIHBIX PE3EPBYapOB MPHU TOPEHUH JKUIKOCTH
Ha Bcelf CBOOOHOM MOBEPXHOCTH pe3epByapa B YCIOBUSIX IITHIIS.

MeTtoauka MporHo3a BKIIIOYaeT ABa 3Tama. Ha mepBOM OmIpeAesstoT MaKCHMaJbHO JOITyCTHMOE
BpeMs BBEJCHHS CHJ M CPEJICTB Ha OXJIAXKJCHHE M3 YCIOBHH IPEAOTBPAIIECHHS OMACHOCTH Harpena
3JIEMEHTOB KOHCTPYKIMH OOIy4yaeMOro pe3epByapa BbIIIE TEMIIEPaTyphl CAMOBOCIUIAMEHEHHS MapoB
HedrenpoaykroB. Ha BTOpoM aTame 1O B3pHIBOONACHOCTH Cpeibl B 00JIydaeMOM pe3epByape
OTIPENIeNAI0T MEePBOOYEPETHOCTh BBEACHMS CTBOJIOB JUIS OXJIAXKJCHHS pPE3ePBYapoB, OCOOCHHO IpHU
HEJIOCTaTKe CHJI U CPE/ICTB HAaYaJIbHOM CTaJNH MOXKapa.

IIpomomxuTenbHOCTS HarpeBa HanboJee TeIUIOHAIPSHKEHHOTO 3JIEMEHTa KOHCTPYKIIMH COCETHETO C
TOPSIIIIM pe3epByapa J0 TeMIepaTyphl CaMOBOCIUIAMEHEHHsI TapoB HEPTEIPOAYKTa MOXKHO OICHUTH
mo Homorpamme (puc. 1).

Knrou k mOJBp30BaHUIO HOMOTPAMMOI COCTOMT B CieykOIIeM. M3 TOYKH, COOTBETCTBYIOIIEH
TeMIIepaType OKpYXalomleH cpeasl, MPOBOIAT HaNpaBiAONMHA JIyd uepe3 mkamy "OTHolleHne
paccTosiHUS MEXIy pe3epByapaMu K AHaMeTpy Tropsiiero” M ONpeNeNnsioT JINTENbHOCTh HarpeBa
CTEHKH JI0 TeMIIepaTypbl CAaMOBOCIIJIAMEHEHHSI.

IIpumep moNB30BaHMS HOMOTPAaMMOW MOKa3aH Ha pHC.! IITPUX-TyHKTHPOM IPH CIETYIOMINX
HCXOJIHBIX JAHHBIX:

TeMIleparypa okpysxaromero Bo3ayxa 0 °C;

OTHOIIICHHUE PACCTOSHHS MEXIY pe3epByapaMu K JuaMeTpy ropsmiero cocrasisieT 0,45.

W3 To4KH, COOTBETCTBYIOIIEH TemMmepaType okpyxartoriei cpensl (0 °C), mpoBoIUM HaNpPaBIISIFOIIANA
nyq "X", xotopsiii mepecekaeT mkany "OTHONIEHHE PACCTOSHHS MEXAY pe3epByapaMu K JAHAMETPY
ropsimero” B Touke, paBHoi 0,45, 1 moka3wiBaeT Ha mkaie "Kputnaeckoe Bpemsi" 11 MuH.

Jlemaem BBIBOJ O TOM, YTO C Hayajia HoOXapa 0 UcTedeHHs |1 MUH NOIDKHBI OBITH MPEAIPUHSATHI
AKTUBHBIEC JEHCTBUS IT0 OXJIAXKICHHIO COCETHUX PE3EPBYapOB.

Pacger HOMOTpaMM BBITIOJTHEH TPH CIEIYIONINX YCIOBHAX:

omacHas temrepatypa Harpea (176 °C) nmpunsara paBHoi 0,8 TeMmIeparypbl caMOBOCIIAMEHEHUS
qursa TorumBa TC-1 (maHHBIN HEPTEPOIYKT MMEET MUHIMAJIBHYIO TEMIIEPATypy CAaMOBOCIUIAMEHEHN);

MHTErpabHasl TUIOTHOCTh M3JIy9EHHUS IIPY TOPEHHUHU JU3eIFHOTO TOIIIMBA B CPEJHEM COCTaBISET 73
kBT - M'z;

TOJIIMHA 000JI0YKK BepXHero rnosica pezepByapa PBC-5000 cocrasinster 5 Mm.
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B3peiBoonacHOCT Cpeibl B 00JIy4acMOM pe3epByape CO CTAIlMOHAPHOMN KPBIMICH MOXXHO OIICHUTH
o HoMoTrpamme (puc. 2).

Jis oIb30BaHusl HOMOTPaMMO# HE00X0IUMO TOATOTOBHUTE CIICAYIOIIUC UCXOIHBIC TaHHBIC!

YPOBEHB B3JIMBa HE(PTEIPOAYKTA B COCCIHUX pe3epByapax;

TeMreparypy HeTenpoaykTa B HEropsiieM pe3epByape (MIPUHUMAKOT PABHOW CPEIHEMECSYHOM
TEeMIIepaType OKPYKAOLICH CPEIbl);

TEMIIepaTypy BCIBIIIKA HEPTECIPOIYKTOB.

60

50

°c

IvvvlivIII]rrﬁllllIAIfIT‘[IlrlIITT‘“I-]'T—FTTITfllltﬁl[

TeMnepaTypa oKpyxawomei cpepnsl,

-40

Puc. 1. Homozepamma 0ns onpeoenenus MaKCUMaibHo 0ONYCMUMO20 8PEMEHU 8600A CUT
U cpedcme Oist OXAANCOEHUS PE3EPBYAPOB, PACNOTOICEHHBIX PSOOM C 2OPAUUM

[IprmMep monp30BaHNSA HOMOTPAMMOH TIOKa3aH Ha PUC. 2 ITPUX-IIYHKTHPOM IPH CIIETYIOITIX
HCXOJIHBIX JaHHBIX:

ypoBeHb B3nuBa TorumBa TC-1 B Heropsimiem pesepByape paBeH 10,66 m;

Temneparypa He()TEpoIyKTa paBHA CPETHEMECSIHON TeMIlepaType OKpYKaloIlel Cpeabl B HIOHE,
T. €. 20 °C;

Temmeparypa Benbimky Torwmuea TC-1 cocrasmia 31 °C;

MPOJOIDKATENFHOCTE  00mydeHust 10 mmH. M3 TOUYKM, COOTBETCTBYIOIIEH YpPOBHIO B3JIHMBA
HedrenpoaykTa (10,66 M), MPOXOIUT HANIPABIAIOMINH JIyd depe3 mKaity "Bpems obmydenus" B Touke,
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paBHo# 10 MuH, u ynupaetca B npaMyo 1. [Ipu 3tom Ha npsmoii 1 genaercsa otmerka. [lanee u3 3Toit
TOYKHM HamlpaBIsiommid JTyd nepecekaer Touky 20 °C Ha mkane "Temneparypa Hedrenponykra" u
ynupaercs B npsaMyro 2. 13 3Tol ToukM HampaBisomui JTyd nIpoxoauT depe3 Touky 31 °C Ha mixane
"TemnepaTypa BCHBIIIKK" M YyKa3blBaeT 3HAa4€HHE KOHIEHTpauuu, paBHoe 1,4 % (00.), T.e.
KOHILIEHTpaI¥sd IMapoB B pe3epByape B3phIBOONACHAsA. B3pbIBOOMACHOCTh CpeAbl yKa3blBaeT Ha
MEepBOOYEPEAHOCTD BBEICHHSI CTBOJIOB AJIS OXJIAXKACHUS JAaHHOTO pe3epByapa.

M

YPOBEH: B3AMBA,
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Puc. 2. Homoepamma ons onpedenenus 83pbl80ONACHOCMU Cpedbl 8 pe3epayape,
PACNONONCEHHOM PAOOM C 2OPAUUM

IIPUJIO)KEHHE 8

OCOBEHHOCTH OTKAYKMU I'’K U3 PESEPBYAPOB

Bce onepammu mo oTkauke HEPTEIPOAYKTOB U3 TOPSIIETO M COCETHUX C HUM PE3ePBYapOB JOJIKHEI
MPOBOIUTHCS TOJNBKO MO pEIIeHHIo IMmTada mokapoTymeHns. Hanbopryro omacHOCTh IpeACTaBIIseT
HENOCPEACTBEHHOE BO3CICTBHE IUIAaMEHM Ha COCEIHHUII pe3epByap INpU BBIIOJHEHMH OIEpaLuu
3aMOJIHEHNSI WM OTKAa4yKd HedTenpomykra. lIpm oTkauke IwIaMs MOXKET TPOHHKHYTh BHYTPh
pe3epByapa W IPUBECTH K B3pbIBY I[ApOBO3AYIIHOM CMECHM C IHOCIeayroluM ropeHueMm. llpu
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3alOJIHEHUHM COCEHEr0 pe3epByapa IUIaMsi MOKET BO3HUKHYTH Ha pabOTaroLIMX IbIXaTeIbHBIX
YCTPOUCTBAX.

I[Ipn orkauke HedTenpoAyKTa U3 TOPSIIEr0 pe3epByapa ClexyeT Y4YUThIBaTh (hakTopsl,
YCIIOXKHSIIOIUE TYIIEHUE:

OTBOJATCS] HUKHUE HEHAarpeThble CIIOM, B CBSI3M C UYEM YBEJIMUMBACTCA AO0JI HArPETOro TOpPIOYero B
pe3epByape, MOBBILIACTCS CPeHE0OBEMHAs TeMIIepaTypa KHIKOCTH, U, KaK CIEICTBUE, YBEINUUBACTCS
pacueTHOe KOJIUYECTBO CHJI M CPEJCTB;

C YBEJIMYEHHEM DPACCTOSHHS OT IEHOCIHBA A0 TopsIleid XKHIKOCTU B Hauyaue TYIICHHs TEIIOBOE
U3Ty4eHHE U KOHBEKTUBHBIC MIOTOKM MHTEHCUBHO Pa3pyllalOT MEHY U MPEMSITCTBYIOT €€ HaKOILUICHUIO
Ha MOBEPXHOCTHU FOPIOYEro;

NPY TOPEHUH TEMHBIX HE()TEIIPOTYKTOB M HEBO3MOXKHOCTH ITOJIHOM €r0 OTKA4KH OCTABIIAsICS YacTh
TOPIOYEro MOXET CO3JaTh yrpo3y BbIOpOCa WK BCKUIAHUS,

IpU OTKauKe MPOAYKTa MPOUCXOJUT OMYCKAaHHE BEPXHEro IMPOrpeToro ciosi, CONPUKOCHOBEHHE
KOTOPOT'O C HaXOAsIIEHCS B HW)KHEW YacTh pe3epByapa BOJIOW MOXKET IIPUBECTH K BBIOPOCY;

NpU ONMYCKaHHHM TOPIOYEr0 HIDKE ONOp TopeHue OyAeT NPOUCXOAUTH MOJ| TOHTOHOM WM
IUIaBaroIie Kpolmeil (mpu uxX HaIu4dKuK).

C NOHIDKEHHEM YPOBHS TOpPIOYeH KUIKOCTH HIDKE y3J1a YIpaBJICHHs XJIOMyIIeH MOXKET IPOU30HTH
00pBIB TpOCa, YAEPKHBAIOIIEr0 XJOMyIly M IEpPEeKphITHE TPyOOIpoBOAa, TO €CTh B pe3epByape
ocTaHeTcs 0KoJIo 1 M HedTenpoayKTa.

OnpezeneHne BpeMeHH BO3MOXKHOTO BEIOpOCa MPH MPOBEIEHUH OTKAYKH U3JI0XKEHO B pa3z. 1.

[Tpu otkauke HepTeNnpoayKTa WIM He()TH M3 TOPSAIIEr0 pe3epByapa CTEHKa €ro BbIIIE YPOBHS
roprovell >KMUAKOCTH JIOJDKHA OXJIAKAAThCS Ha BCIO BBICOTY C YYETOM BIMSIHUS Kouel (pebep)

JKECTKOCTH.
OI'VIABJIEHHUE
BBEJJEHUE
TEPMUWHbBI U OITPEAEJIEHWA
1. BOBHUKHOBEHHE N PA3BUTHE IIOXKAPOB B PE3EPBYAPAX 1 PE3EPBYAPHbBIX
ITAPKAX

1.1. BO3HMKHOBEHUE ITOXKAPA

1.2. PASBBUTHUE IIOXXAPA

2. OTHETYINAIIME BEHIECTBA U CITOCOBbI TYIIEHWA

2.1. OTHETYIIALIEE JEMCTBUE IEHBI

2.2. HOPMATUBHBIE MIHTEHCUBHOCTHU IIOAAYU ITEHHBIX CPECTB

2.3. IPUMEHEHUE IPYT'UX BEIECTB 1 CIIOCOBOB ITOXAPOTYIIEHMA

2.4. OCOBEHHOCTHM TVYIIEHHS TIOXAPOB B PE3EPBYAPAX I1OJICJIOMHBIM
CIIOCOBOM

3. TYIHEHUE ITOXXAPOB B PESEPBYAPAX U PE3EPBY APHBIX [TAPKAX

3.1. OBIIME TPEBOBAHUA

3.2. OPTAHU3ALMA PABOTBI OIIEPATHBHOI'O LILITABA

3.3. OXJIAXKAEHUE PESEPBYAPOB

3.4. TIOJITOTOBKA U1 ITPOBEJIEHUE ITEHHOM ATAKU

3.5. OCOBEHHOCTH TYIUEHUW A [TOXKAPOB

4. OPTAHU3ALIMOHHO-TIOATIOTOBUTEJIbHBIE MEPOITPUATHUA

4.1. PABPABOTKA ITJTAHOB ITOXAPOTYIIEHMA

4.2. TIOAI'OTOBKA JIMYHOI'O COCTABA

4.3. B3AUMOJIEMCTBUE TIIOXAPHOM OXPAHBI CO CJIYXXBAMU OBBEKTA U
HACEJIEHHOI'O ITYHKTA

5. MEPLI BE3OITACHOCTHU

JIMTEPATYPA
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