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PYHOBOAAMAE AOKYWEHT

HeTOAMUYBCHOE PYROB0ACTEO N0 AHANKIY PRGOTH CHBAXIHHE
HTRATOBHX HACOCOB KM DAUMOHANBHUOMY BX UCIONHB30BAHUD

BREOAMTCHA BlEeDBHE

Uprurason MuuucrTepeTsa HePTAHOM
NDOMMEHBHHOCTH 07 .1.10.82 r. N 515

Cpox neficesun yeradomien ¢ I,11.BZ r.
Cpoxt zeforpus xo I1.11.87 r.

HeTQARYECKOE DYKOBOJACTBO pA3paCOT8HO B HeAHX NOBMEESHUA 3¢
GERTHDHOCTY TAYOAKHOHACOCHON A00MUYK HEepTy B DASJAMUHHY YCHULBHAX
JHCRAYATAUNY ¥ COABPRUT YHAJQHUA NO SHAAW3Y DPACOTH CKBAANHLHX
MTBRIOBHX HACCCOB f YAYUHMEHHD noxazareNell xayecTBa nX pasoTH.

HpexHasdayeso AR npelupuatul HeDTAHOR HpOMHuNEHHOCTH, 34—

HANBREKRXCH ACOHYCH deTHU CHKBOEMHHUMY WTAHIOBHMY HACOCB8MH.

I. OBUWE LOJCKEHWA

lel. B OCHOBY DPYKOBOACTBA NOA0XKGHM DPB3YNBTATH UCCASAOBSHUH,
npoBejedyux AshulidedTsro, & Takxe padee pa’apatoradiH. PYKOBOAfA=
Hye AOKYUcHTH: "LpolSHHOE METOAMYECKOE PYKOBOACTBO N0 OUSHKE
HEACXHOCT CHBaXNHHEX WTAITOBHX HACOCOB ¢ npuMeHexuew IDM® U
"HHCTDYKUMY 10O SKCHNIYyaTaud CKBAXMHHHX WTAHI'OBHX HacQcos',

l.2., HeTOAKYOCKUE YKA3AHUA N0 QHAJAU3Y pa0OTH CHBEKMHHLD
BTRHIOBHX HACOCOB BKAWYAXT B celf: HIACCUONKANUD YCAOBUR SKXC—
nayaranuy, c0op, cucTexmarTHlauMyo gepsuyHoit uHQoOpMauAM, aqanus
noxasaTenelt padoTH Hacoca& 3B OTJenbLHOK CKBaxXWHE, 00padoTKY M



4
&HBHMY NPOUNCIOBOR CTATHCTHYECKOK HHyOpMBNUMM O rpynnd CKBaMmMH,
KBYOCTEOHHYD M KOUMYECTBOHHYD OUSHRY BAMAHUA DKCAAYATANMOHHHX
J&GK'POPOB HA NOXA38T8IM PBOOTH CKBAXMHHHX H&COCOB,

HETOAKMYECKME YKIJAHMA MO yAyquesHud lokasarenefl xayscesa
padoTH CKBAXALHHX WTAHIOBHX HECOCOB BKANUENT B celR MEPONPHATHR
no ynyudmehuic KOHTPOAsA KB4YeCTB& HACOCOB, HACOCHHX LTAHI' ¥ TDYO,
yGHOBUA BKCNAyaTaunud, & TAKXe PEKOMEHA8LMM NO BHOOPY THNOB CKBA~
KiRHHMX HU4COCOB B S&BMCHMMOCTH 0T KOHKDETHHX YCHOBHH.

1.3, lpx cocraBliieHU® pYKOBOACTB& MCNOIABSOBAHH DPEBYAHTATH
HocaAoxOBaHKE, NpoBeAeHHHX A3ddlldaeprrw, HAYUHO-UCCISACBATEOHE-
CKMMU, JYOOHHMM HHCTUTYTEAMA M HOYTOAOONBARWMMMA [POANPRATUAME,
OTFpaxeHiue B HAYYHO—-MCCJ/AGAOB&TEJNBCKUX 0TYETAX ¥ NyOauKauuax.

¢, {IOKASATHIN KAYECTBA PAbOTuo HACOCA

2.k [IPR BHOOPS HOMEHKNSTYPH NOx&aareasil npuhnumeesm, 470
ChBAXMHHUA BTAHIOBHI HACQC YCHOBHO OTHOCATCHA K H8BOCCTAHABAM-
BoeubM KM3ILeJUAM,

2.2, HOmGHKAGTYPR nNOKasereneils

¢} KOSWMUKMEHT 110224yl HACOCA \HAYaubHHl ¥ KOHeURHM),% ,1.;
5) ueMeHeHne KoalwuuuedTa RuJ8YM HACOCA:

‘“'Z Y AVl §° (1)

%g CTSHOHb CHMXEHMA KOSDUMLUUEHTA iI048YM HACOCA OpM 8ro
cueie, & ;
5) oeaorkassiocts [1]:
-~ CpefHuA napadoTKa AC O0TKA38 Hacoca T,
- BeyOATHOCTh Oe3QTxasuofi pacorn nacocll pr¢j;
6) AOAI'OBSYHOCTE ?;?:
- CpeaHuii pecypc, R ..}
~ cpenundt cpok cayx6BPro (uaucasusn, tep;
7) KOPHMHMEH? 3KCALyaTauus, H.;
8) MOXPEMOHTHEI! nepnon_Paﬁoru'ExBaxugu N0 NpRUKHE HOHC~
N pPABMOCTR I'AYOAHHOHECOCHOIO ooopgnasauua (Gt ,dal U mwaaru).ﬂ?ﬂoﬁﬂ
9) UBXUCMOHTHHI HEuMOR PEQOTH CRBAKUHE {10 NPUUYKNE HEUC=
APABAOCTK TOMBKC WTAHIOBLX HACOCOB, MRﬂcm

Ii HAYAABHAA NOoZ8Ya (NPOM3BOAMTEJNHHOCTR) HACOCA, 4@«;

HI‘
2.5, UpeARAA HAPROOTKA A0 OIXAa38 = MATEMATHYOCKOE OKMAAHKE

HEPpUOOTKA HACOCA )0 llepBOrc 0OTK834a,
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ks BEDCHATHOCTE OG30OTK&3HOH pAVOLTR HECQOCA - 3TO BEDOAT-

HOCTH TOPO, UTO B 384QuHNHX YCHOBUAX LaldoTH B TeueHue ClpeAs/ieH-—
HOI'C IIPONEXYTKA BpeueHi He [pOou3CHLeT HU OZAHOI'C €I'C OTKasad.

2.5, Cpeanult pecypC = CpefHiH INPCAONKUTENEHOCTH (C YUETOM
BOBMOXHHX NIPEPHBOB H3 NOA3eMHE[ DPeMOHT) paloTH HACOCA 3a [epu-
O 3JKCIJAyaTauunm A0 NPEACIBHCPO COCTOAHUA [MapH MIYHKED-UIIMHAD B
OlipcAGJCHHHX 3AaJaHHHX YCHOBMAX. llpeZeNLyoe¢ COCTOAHAe MapH Onpe-
AeNACTCHA CHUKGHUEM 20 IPOU3BOAWTEABHOCTH A0 BEJUYHH, YCT&HAB=
JABAEMON Jaf KaxXZO0" CKBaXMHW, MCXOQAA U3 TEXHUXO~3IKOHOMUYEUHKUX
coobpaxeHuil. PacyerT TEXHUKO-3KOHOMUUECKOIO COOOpaXeHU [IDOM3BOAUTH

N0 METORUKE, NPEANOKEHHOR A.H.ANOHMHHM® WIM HA OCHOBE NPAKTH-
YECEUX TMAHHHX.
2.6, Cpeinull Cpox CAYROHN = CpeAHAA KANEHASPRAH NPOJCJEK -

TQJABHOCTDS IJKCHAYETAUYLYM HACOCA A0 CNUCAHMA. lpK 9TOH, ecJuy A8Hw
HHfl HECOC padoTea)l B LUECHOJBKUX CKBAMMHAEX, TO HNPOAONXATEABHOCTH
8ro palboTH B HHX CYMMUDYETCH,

2e?s RODQYRBUKMEHT SKCIAYATAUMU =~ OTHOUCHUE CYMMEDHLIN E)&-
MEHY OCI0TKASHOU palforTh CKBaxUHH 38 SHAAUSHUYSMHNE HEePUOd K Piw
ACRABDHOMY BDSHEHHU.

obtls -MEXPeMOHTHANY HSPROA pROOTH CHLEVHHE - CpeiHee AHEYS~
H4Ee BpeMeHi padoTH (B CYyTHAX; SHBANMUHH MERAY ARYMHA IoCHe~
ZOBRTENBHLUMY DEMOHTAMH H8COCHOHN ycrTaHxHOBMK, ipd arom “Peosopro-
TEXHAYECKNS ME[DONDUATHR, CBA3EHHELS C NpEKpauicHuey padoPs $hbakil
4 NpoBeAeikeM TEKYWEIO peMOHTA, HE yUMTL JAKTCA NpU QilpedeicHiy
O0WeI0 MEEDSMOHTHOIO 18pHOAA CHBAXAH,SCHAM NOAHATO® H3 - CHBIKUAHL
OONDYACHANS HAXOUATCH B LAOULTOCNOCOOHOM COCTOHEny® fa!t

Cede HERPEMOHTHUA NELKOZ PAOOTH CREAAMEH IO NpUYUHE HBRC-

NpaBiicC: { WTaLI'OBHX HACO0CO0S, MPuom; - CpesHes BpeMd pacoiu

i

# ALGHHH A.t. AOOHYE He,TV Jladi0OBuad Hacocamu i, Heapa,lyiy r,
c ‘99'10};
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(B CYTKEX) CKHOKRHH MOWEKY ABYMA (ICCASAVBATEILHEMH DEMOHTIMU

NG OpudHe dAenclpaidudCTiy CHRBREVHHOIC WTAHIOBOIG HaCOLCE,

3. KHACCUQUKAUAR JCAOBMA SKCHAYATALMM

S.1l. llOKABATEAN KAuelTEE pa0CTH HAS0OC& 3ABUCAT 0T KOHCTDYK~
i 3 KBYECTBE €0 K3LOTOBALHMA, KAYSCTBA I KOHCTRYKUAW KOJIOHHY
aradr ¥ HAL, & 2. .26 OT YCAOBUR 3xCONYATALMIZ BHCOTH ROoLseMa
FUAKOCTH, LSBJCHWA 53 JNIpUEME Hacoca, COCTABA ¥ CBOHeTE OTXAYKBE~
eyoft ApuxOoUTH, KDUBUSHH CYBAXEHN, BEMIYuHH I'S830B000 ¢axTopa, Ha-
TAUKRA TeCKa, BOJM, INCHMEHTOB, BHI3MIADWUX KODPO3LHY CUOPYAOBRHUN
¥ AD.

5els 0 BHCOTE NOLDBEME EHIKOCTH CHRB&AMNM ZENHTCAS HA MEJ~-
Kue -~ Zo 500 M, cperdeX raylubw - ¢t 500 go IS00 4, raydokue -
ar 1500 mo 2500 ¥ csepxrayooxue -~ cuume 2500 a5 1o aelury: Ha
JaNO4E0HTHHE \C AeOuToM Ac S u°/cyT), uHOrozeOnTHue {(CBume
100 HS/CyT) ¥ cpepHeAeOuTHHE.

JeJs O COCTEBY 4 CBOHCTBAM NPOAYHUMYA CKBAXUHN ACAATEH Ha
HODMANBHHE W C OCNOKHEHHNMYM YCIOBMmm [3].

X Kareropuy "HopuadbHHX" PRYOKHHOHACOTHHX CKBAXME OTHOCAT-
Ci BEYTHHAADHWE C HE00ABUNY PA30OBHM E8XTOpOM (0e3 BAKAHAA rasa
H& ZdHauorpaMue ), € coxepxanues B OTKAYUBACMOL HMAKCCTYH MEXIDU-
HecH (necka) A0 1 3 r/x, BA3KOCTHRY zo0fuBacuod HegTr 20 0,03 {la.«s
(30 cil), npu ofsoadenHocTr He »Hme 5Ck%, Oe3 aABuoll Xoppoauyd ROZ-
3eMHOP0 0J0pYAOBAHHMA (uWHepaxusaumn anacrosoit BoAw zo 10 n/a),

oTaoReaR# coned u Napsdrua.



{

101 COAOXKAeHHNME VONOBUAMKY NOHMEBHNTCH TAKUS YCOIOBYA, KODJAE
HOPMBALHAH B SPUerTABRCs JolHUS HepTH OQOHYHwred 2. aHI'0BRME HACO~
Camy BATPYAHEHA AN HPEKTHUECKH HOBOPMOMIH. K H44 OTHOCLYCH ¥O=-
JOBUA CHBAEAH JIDORAVELYS HOPIus, COHABLXHT SHGYHTENBHOS KOKHUHGCT-

BO NMECHE MAN ADYyIue doxfpuascsd, O0JBWO? KOLUUSCTBO CEBOGORHOPG I~
34 (B TOM YHUCAG AIDECCHBHOIG,, N8PADHHG, BOXODACTBODMMBX I BOAO-
Hapécmﬁapﬁﬁﬂx cojieR, KpOuE TOr0, K OCHOKHGHHHM JCAOBHAM OTHOCAT-~
CA YCJIOBHA, KOI'HA OTKAUUBAGUMEA RKUAZKOCTH 001871aeT BHCO%OH SHAIKOCTHE
MR UMeST BHOOKYY TEMIEPATyDY.

UKBEHMHH ¢ OCACXHOHHHMM YCHIOBUAMU BKCNJAYATSUUY AGAATCH (I3
GilleAyndue OCHOBHHG KeTeropuis “mecouyine®, ”P&EOBHS"; "ODLOGHOH-
Hue, Ynapaguuaupeca™, “coasoraarauue! ¢ “BHCOKOBAZKON mKEKOCTLHY
»ay "aMyALCAOHHHEY,

B CBA3Y ¢ TEk, YTO B IPOMHCIHOROR AOoKyMeHTANHHM He BCSTAQ
MMOUTCH CBEHGHMA O IPOUCHTHOM COAGDXANMM B XMAKOCTH HeCKa, CGiul,
HApagNHE, E&rPECCHBHEX PE30B U T.H., B NPUHATOH KNACCH(UARE "HK CKBA-
KUH BANORSH NDMHUMO CTENEeHM BO3AEHCTBUA NPUPOZHHX yCAOMUY HA [3060-
7y Hacoca, WUTABI U Tpyo.

K "necouuduu®™ OTHOCATCA CKBAKWHH, B KOTOpPHX Ao0nYa He(Th
OCYHOCTBAHETOA U3 38U6XH CO CAACOCLOMEHTUDOBAHHLMK NOPONAMM M CO-
NpOBOXAGETCR LOCTYNAEeHNEM NeCKa B Ip. MoXnpumecell Ha 3800ft ¥ B
HacocHdue TpyOu, B BBX 06pasywIcH aaloliHue NpolOry, HalILLRWTCHA 38—
RAMHMBEHUA AYHEE P B UWIMHADE, 3aOUBAHKI HAC0CA NeCKOoM, uiy MPi
CKBEXAHHN CYUWCCTBEHHO HUMECTCH KH3=-3a BANHAHUA AECHE H& NOX3EMHOE
OGOpYAOBaHUE (COAEPHaNNe X OTHAYMBAcMOR XMIKOCTHM Recxa Ocaee
L3 v/18).

“Pasosoili™, 7.8, C rasonpos#BiGHueM, ABJAACTCR CKbaxuHa, nepu-
OAKUECCKM WOHTAHUDYNUAA Yeped HECOC (DU 9TOM KOIPUMIKEsT HENOK-
HOHUA MOA6T OHTD ¥ BHEHG GAMBLIK), 8 THKES CKBAXUHHE C BHCNHEUM
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rasOBhM (AKTOPOM B OTKAUUBACMOM XUZKOCTH (Wiau ¢ BAMAHEWEM Da3d
#4 IUHEMOIpaumMe ). Haluyue CBOCOZHOID [asSa HA NpHeMs HBCOCS Npu~
BOAUT K yudeHBUEHWMD KOY(PUIMYEHTA HENOJNHEHWA, CLHBY HOoAayX.

K "KOoppo3uOHHUM" OTHOCHATCHA OOBOZHOHHHE CKBAXHMHH, B KOTOPHX
Ha0i:)A80TCH YacThit BHXOA M3 CTpOA NCOA3GUHODO 000pYAOBEHMA U3-38&
8 KOppo3uH, ¥ CpeRHAA I'OKOBAA 38MEHAGNMOCTS TPyl ¥ HTEHI COC~
£aB)ieT Ooaes 20% or BCOR AAMHN KOJOHEW Try0 ¥ WTEHIE,T.8.XK08{~
QUBUEHT 3aMeuAsSMocTH Bhue 0,2, B 37X CKBaXMHAX nocrynap-
Kaf COBMECTHO C HEWThY BOLA B 38BUCUMOCTYE OT COCTABA ¥ ChoHOTY
BH3NBAEY KOppoauw O0OpPYACBBHUSA. B 0CAOBHOM KOPPO3KE NpOEC—
Xonuz npe 00BOAHeHHOCTH Ooles 80k, MUuHepANK3ENKY NARCTOBOE EO-
A Goree IU0r/m, sanuquu B XUAKOCTE BrpecCUBHNX rasce H, S0~
Goxnee ICO. mr/i, 02, 302, WOHOB XJI0pa, & TaxKZe B pP2CTBOPOHHOX
rase - CO, Goxse 20%.

K Yedneornar wuM" OTHOCATCH CKBAXMHH, B KOTOPNX NIIpx ompe—
FOJNCHHNY PUADOTEPMOLBIEMMYSCKUL YCIOBUAX NDOUCXOMMT OTIAORSHHEE
coneli, 5 pesyasrTaTe 4yero JIPOU3BOAAT YKCTKY Tpy0 OT COIU HIK Cue-
HY 88COXerHHX TPYS ¥ Hacoc8. Kak noxasany uccaszoBanus Bhlild-
HEPTH. K& BO3HUMKHOBEHUE M OTAOXeHME Ccoasll B TeXHOAOTHYSC—
KOM COODYAOBEHEE CKBAXyH, I'XaBENM 00DA3IoM, BAKHAET HapyueHHWe CoO~-
A0BOIr0 p8EHOBECUA B NIBCTOBCL CUcTSME, pexXUK PROOTH CKBRAURN ~
Ae0UT M BexudHa 3a00iHOro RaBlIcHUA, COZEDEAHME BOZR B ZoOHBae—
MO XUAKOCTH,

K "napaguBfuuMca™ OTHOCRATCH CKBBRMHH, B KOPOPRX B TeYGHHE
OAHOrQ IORA NPOUIEJAFT XO0TH OH OAHY Y¥CTKY MIM OTNApUpOBaHKE
no43eMioro oOopynonaing. Codepxarye napaguHa B HEQTH B Taxux
CKBAKXHAEX COCTaBiger Goxee Z2=3%. [a npomucnsx Tarapuy UHTEDBEX
OTAOXCeHUA DapaguRa gocTuraer 800-500 u 0T yorss,

BCTpeyanTCA CKBE&XHHH, B OTKaYMBacMOl mBAKOCTA KOTODHX CO-—

ZepXRTCR OLHOBPEMECHHO HECKOJABKC OCHOXHADUMX (P&KTOPOB. H&3BaHME
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THKUX Ha7Oropdlk cHBAXUH OupeiciaseYTCHA JelCTBueM COCIBETCIBYDUMX
GEKTON0B. Haupuys)d, PABOUECOYHHE, KOPPOBUOHHONSCOYHME, &30~
RECKONADaSUHALMECH B AD.

B RaEA0B ¥3 3TRX KaTeropnil UMEXTCA CHPAXMHN WMCTO HedTa-
HHE K ¢ DaSAMUHHM CONepRaRKe) BOLN B RHINOCTH.

K cxsagudam ¢ "BHCOKOBRBKOR EUZROCTHO, OTHOCATCH CKBRAKHH,
OTKAYMBASNAR XRAKOCTE KOTODHX MMEST BHCOKYY NHIOTHOCTH [OKOXNO 1)
¥4 BASKOCTE Goxee J,03 laec (30 cli). Orkauxa xuMAxc.Tell BHCOKOH
BaakocT® Coxnee 0,1 Hacc {100 cll, npuBCAdT X SRAYMTEILADM IBAPAB-
JRUSCKNY COUDOTHBJICHEIYN HpPUW ABAESHMYA UX, DOCTY C4A COUpOTHBAS-
BUE OpM X0J4€ NJAVHESDE BHU3, SaMEINCHHOMY ABHMXGHHE KOJNOHHH WUTEHT,
PACCOIAACCBARKY IMKNOB ALUKCHMN HONOHHEH HACOCHWUX WTAHT ¥ TCAOB~
K Cazaucupa CTaHKa-HRYanKd, HpUBCAAUMX K YBeJuvuesuyw OTH230B,
CBH38HHNX C OUDMBOM # OTBOpPOTOM UTAUD ¥ CHUXEHMO KO3{QHIHERTA
BanonkEenyus Hacoca®.

CoZlepxadue Boay B orxauwnzaemofl xuznoctn Goxnse 50% ocnox-
dReT HOpMaUIBHYL JKCRAYATAUUK CKBAXHH,

B psaATe CKBAKUH NDK YBEANUCHKY OOSOIHCHHOCTH [APOAYKIHM
o 20 Ac BUk ee BA3KOCTD 3HAUUTEABHO BO3DPaACTIET [0 CPABHIKHUL O
BHIKOCTEE O0CIBOLKOHR HegTH % o0pasyeTcd CTORKAR IMYARCHS
3 BOZH ¥ Hegru., lpu nocaeiyvues YBEAKNUCHHM OOBOAHEGHWOCTH NDO~-
UCXOZMT €€ HMHBEepCHA X BHAIKOCTE IMYABCER NPUOIUXBSTCH K BH3BKOC—
T¥ BOAH.

B 22BACKMOCTH 0T CTDYARTYPH HEQPTEBOAAHOIO IIOTOK& B CHBAZHEE
COBAAKTCH DA3NAYHHE YCHAOBMR ZAA palorTH WTAHr,TPpySé H HAcocA.

idnus crpyxrype B/H (xanay 30AH B HegrdaHO# cpexe) ¢o3janrcs
OGAarONDUATHHE YCHAOBRR AJNA CMa3KM WTAHD,TPYS M HACOCHRX jeraxnel,
HC yBeI®ugBaeiICR, B IEBUCHMNOCTL OT COCTAB& HEQYTH, BEPORTHOCTS
OTJOKSHUA napaiusa ¥ CMOI.

% Opqer 00 TeNe 221~77, M, MUHX w I um.if.M.Ty6xuna.
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fipn capyxrype H/E (Kanny Red®uy B BOZAS) CO3JANTCH YOHOBAA
Ad¥ BOGLBCTHHER MIHOCHA WTGHIOBHRY MydT, BHYTPSHHEH# HOBODXHOQTH
v5y0, TEYX B Pe8R00BHX COSAUHEHMAX, NOBUUGHHOI? MIHANMUBAIMA
ceranel HacoCA, Tak8f QTUPYKTYPE HMEOT HeCTC Opd 7AUINX Jeourax,
KODAS OUBORHSHHOCTS APCAYHUMY CKBAZNE OoJee 50%, a vaxze B of-
BBCTH MANHX NeOmToB (30 IU MO/ cyriu) npd pacxo4uoM BoNOCOICLXA-
Huy Menee 405 .

3¢, CuBRMMEE MOLYT CHTR BOPTUKANBHHME ¥ HAKAOHRO-HENDAB-
AEHMHME ¢ LBANLYRCA CTSNEHDD UDABKHSHN CTSQXAE.

PeCypt HACOCS LyUeCTreHUe 3ABHRCKT 4 KDPUBUSHH C2B0JA CHBEE-~
X8R D 80BE CnyCKa Hacoca {puc.l).

lpu KoWBUSHE CTBOAA CKBABMHH Gozmee 4° =a Kasgwe 50 M ray-
ONABH & TAXZXE UM POpASOUTENBHOM SKENCHKR 28008 OT B2pTld-
Kan¥, NPUXOARLUMCH HA KasAxe I0 M TAyDHER ~ o= 1,7 {puc.2),
BOZHMKEOT YCIOBUA YCHAGHHOIC H3:008 ATALD B PESKOIO CEMESHUA
P cxBOXKHM.

o =210 (2)

HexnoHHO~KAODAPBIEHHNS CHEAEMHE 10 COCTABY ¥ CBOHCTBEM NpO~-
AYRZAY MODYT OHTY C OCHQOXHGHHUMU YCHOBUAME BHCHAYATALMM B HOD~-
MEaNBbHNMY .

TpynnapoBKA CKBSTUE N0 HATSTODHEAN

3.5, CEBaXMHH PPYONAPYWTCA RO Karelopusd. Kareropus CKBa-
EUE 881i4CHBACTCHA B BHAS OXMHHRZDATVIHAYHOIO HUPDE,KOTOpHE onpe-
BEeAAGTCH RO CHeZyRUMM NpuaHaxaM:

NEDBHE IH8K -~ AUEMETD HECO0C4a:
BTOpPOE BHAK =~ {AYOBHA HOZBECKM
TPpeTUH 3HAK - COACPEGHHE BO A
YSTBEDPTHE 38HEK -~ CONCPHBHKEC MNECKA:
OATRR 348K - COJEpRSHUE I'838;
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Pl...Il. 32BMCHMOCTD DECYDCA CKBA&XUHIODPO HACOCA

Tina HC3I~-34 OT KDMBM2HH CTB0.8 CHKBAEH-
HY B MeCTC nozsecku Hacoca (H cu> 1500u)

Puc.2. 3asucumoctd MPl CKBAXUHH OT EeAMYMHH o«
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GeC10H BREK - HOpPOSUUHHOCTE CpeAly

CuABHOR 3HEK -~ OTAQKeHMS COJel M8 ABAHYME BUYHBOHXS

BOCAMOH SHBK - RayMyse Napagula;

AeBATHYE SHRK =~ BA2KOCTL HS(TH:

IeCATHE 3HAK = CMOJMCTOCTE HeyTu;

OZUHHAZBArHE BHAK - MHHODANNSSUMA [ARCTOBUY BOZM.

B ralusue I NpUBCHATCHA WUMEDPH UDUSHANOB, OnpSAenipyuX 1aTe-
TOp#0 CHBAXUHYH,

3.6+ HOSBGBACHKO 0T HATODPODUM CHBAXMHN 4AHANKNS noxasaTench
HAZGHXHOCTH NPOMBBOAUTICA OTASHRHO O pafioBaN HewTLA00HYM ,BepTi~
K8AbHHE ¥ HAKNOHHO-HANDABAEHHHEM CKDEMMEEM, a TAKEKe TunaM Ckb-
EHHASX H8CO0C0B.

3¢7. Ana yAOOcTBA COOPR MHQODMBINK ¥ NPOU3BOACTDA &HANNZA
pa0OTH WTAHIOBMX HACOCOB, B COOTBETCTRUM C N.3.5., KBRAOHA CcxBa~
X¥He NpUCBAUBASTCH EMQpP, XaparTepdsyniui ee xareropuawm,

5.8, lipuMep 3anuCH KaTeropuy CKBaxuUHY, JAOnNycTuM, HSOSXOMH-
MC 00paborarh Aashne 00 CTKA38X BOTABHHX HACOCOB IMEMETDOM
43 um, pacorapuux B HIAY "lenuHHedTp" B BeprMKAIBHHEX "necoyHux”®
Ckpaxupax ¢ rayoanofl nozsecxkr BO0 M, npyueM BASKOCTHE HOYTH
0,035 Ba*c (35 cll), cuonucroc?s 20%,00B0AHEHEOCTE 523, MUHODA-
Ausanug 55 gﬁkﬁ

Kareropus sanuumercd rak: HOAY "leuuAHeQTsr", CKEAXUHY BeD~-
runanpHaf 222010000212, racoc HUBI.

4. CBOP U CUCTEMATUSAUMA NEPBHYHON MHOOPMALIN

4.1. And aHanusa padord CHBARKMHRHX MTEHIOBHX HECOCOB IO
o0beKTy (ckBaxuHa,lHI'HILY,0056 410006 ) CayEuT undopManus o
P30AOrO~TOXHUYSCKEX ¥ SKOMAYATALMOEHUX XADAKTepHCTUKAX HACOCHLX
CKB&XUH, OCHOBHHX HApaMETPAX HDUMEHAGMHX CKBAXMHANX WTSHIOBRX
H&COCOB, pOXMMAX BMX palorH, 8 1.KXE CcTarvCTHIecKHe ZaHHHE 0of

OTK&38X B paloTOCNOCOOHOCTH KAK HACOCOB, TAXK ¥ BCero HACOCHOIo
OCOpPYROPAHNKA,
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4,0, HaHHHE AAH BHANY3A NONYYENT U3 I1AclOPTE CKBAXUEH,HKHAT
AOoKydeHTaud, 38MeDOB AeCuUTOB, JSUHHX AMHEMOMSTDUDOBAHUA, & ToH-
¥8 N0 pesyihraTaM CHeUMaysHUX UCCAe0BaHBY Kaxfoif CKBAZMHE NO
dopmay, paspsasoraiHuy BHAK [4].

4,3, JyeT LBNXOHUA noayyaewnx HIUY 2800008 ¥ NPOKBBOAKMEY
PEHOHTOR MX BeASTCA B MacTepoKoh LIUFC uau B HacoCcHO@ macTepexoft,
NOAUMREHHOR OTLENY IJ8BHUIO MEXaHUKA IO opue Ta0l.2.

holte ABPEAKTBPUCTHKA M HA3HAYEGHKUS HEACOCA COAESDPXATCH B Hac-
nepre H8 Hacot. YacTn nacnopra, 3ailoiiedHHas HY 38BOAE-H3IOTOBK-
TeJ6, OTpAX8ET COCTORHME HACOCA 0 er0 3Kcniayaraiund, & Zpyras
YECTH SaNOAHASTCR HePTedOOLBAKNMMN NPeANDUSTURMY K OTpEXAcT
COCTORHNE HE&COCA nocye ero pacor.

4.5, CraTicTHYeCKUe ZanHHe o0 oTkasax ¥ palfoToCnocoGHOCTH
CKBAAMHNLY HAcOCOB 33HOCHICA B KaLTH yyera OTKEsoB \radn.3),
KOTOpasd CAYEUT UCXONHHM AOKYMEHTOM MAR ONpECAGHCHUA pexuMs pado-
TH, YCJACGBEB# SKCcpayaranlm, BHACB NI0BpexZerult ¥ noxaszarene#t Ha-
ASKBQCTH HECOCOB Kay BpyuHyw, TaK U HE OSACGKTPOHHO~BHYUCAKTSINL-
HOR umailyHe.

4.6, Kapra yuyera 0TKa3oB COCTOMT u3 27 vpad, I'padu 8,9,I10
¥ 1l 3anojHanTCa B COOTBETCTBUM ¢ 780,01 B 3aBUCHUMOCTH OT CO-
CTAB8 OTKEUNBABMCE XUAKOCTH.

Ppaga 22. Hapaborxa HACOCA X0 OTKA38 ONpeAeaAeTCR KAACHASD~
HHM BpeMeHeM Mer Y 3alyCKOM ¥ OTKa30M €I'0 324 BHYESTOM BpeuEeHU
BHHYXASGHHOI'0O NDOCTOH B CVTKAaX.

I'pada 23, lnpp OCHOBHOIQ OTKA33, M3-3a KOTOPOro HpOLIOWNNO0
CHUXGHMe 7logauy Hacoca uJaM [oAH0e e€ Npexpalesue,

I'paga 24, lupp oTKa3a, CONYTCTBYHUErO OCHOBHOMY, BHABJIEHHOIO
B IpOLECCEe DEMOHTA CHBAXMNN MJAW 1IpA pa300OPKEe HECOCAE.

4.7. tlpn IKCHAYATALMM CHKBAXHHHHX HACOCOB CJHEAYET Pa3jiNyarh

OTKAa3H caMOro nracoca u oTHadH BCed IayOuHHOHACOCHOR YCTAHOBKH.
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A2u00N6€e XapakTe: pHHe BUAH OTKE30B, BCTPEUAYLUXCT DKM 2KC~
pAyaeailiin WTARHPOBHEX HACCCORB, U COOTHETCTBYOUHMS UM NMPE npnBe~
AeHsy » Talxn. %

3.8. AJAR aH&aNM38 PELAUMOB paGOTH rayOHHHOHSCOCHOrC 000pYILO~-
Bagys # MX ONTHNMUBAUKKM C UprMemoulieM ~BM cayxuT w4pra yvdera Ha-
GOTN I'AYCHRHOHACOCHO! CHKBAKMHH (guqiraéjgﬁq);g, HOTOPYH B3HOCHTICSH
AUCKDETHHE 3HAYeRUA DapaMeT). .B HACOCHOI'O oOOpyi0BaHin, ONpsZeigAs-
HiEe 3 NEDpBOK NPuCAMESHMM JIC JnarpaxMay ALoHnHS [5] B Iparsi-~
YEOKIE CoQ0paxer (. AM.

4.9, COOpOM ¥ cucTeMaTulauueh neppuuviol AoKyMeLTaLUR
{BanoaileHne XAPT yYUeTa OTKA30EB ¥ KapT yueTa paloTH IaAyOUHHOHa~
COCHHE CHBAMMH), &HANM3OM Noxkasateliell padfoTd UTaHIOBHX HACOCOE,
pra3palforRoll pexkoMed/8uull no vX ynyyuessl ZIHHMERTCA -~ TEXHON0~

MA4SCKER Tpyuna ¥ reciaoruuecxan cayxea iHL.

5. AHAMNS [OKASATEIEN PABOTH HACOCA B CHBAMAHE

CGOTBETCTENE BHOPOHHOIO OOOPYAOBARES ¥ DEXKBMA 6T palory

IPOLYKTUAHON XapanTepitCTUKe CKBARUHH

.1l. BCE CKBaxyHH, 3JKCNAYATHDYSKHE CKBAXMHHHMYE UTAHTOBHNM
HACOCAMK, AEXATCH Ea Tp¥ TUIA&:
I~ KpyraoCcyi(uds paCoTaguyye ¢ NCAHHM 3anondedaeM KUALHA~

P8 HaCO0CE HiIAKOCThIN:
il = KPYLACCYTOYHO padoTaniie ¢ HENOAHMU IaUOAHeHICH HUAKEE-
& HaC0Ca AMAKOCTHW W3~38 HECOOTBETCTBUMA NOJAY4A HACOCA MPUTORY

XBAKOCTY M3 NAaCTa;
il - ¢ nepuoluuecxoli OTRAYKOPR RUAKOCTH.

5.2, I8 I TuUNA CHKBOXUH NQM 38H8EHO{ TEXHOAOI'UYECKOf HOD-

Me 0700pa ERAKOCTH M3 CKBaXUHH ONpeAeHNTd COOTRBETCTBUe 3a00l-
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EOP0 ABBRAGHMA ADOBHTHOMY, 8 4o0uTA CHBEXMHU ~ NDOKEBOIHIRES-

HOOTHE HBCQOCEA.
b o= 3
@ = Qs (2/

8 Wns o~ AONYOTHMHA Jo0NT DACCMATDHBAGMOR CHBSEDLH D Rpogk-
Ty D83paloTHy;
2 - KOSDORUKBEHT I0Z8YM HECO0CH (ApMEATLA A8 TOXHHKO-3IHO-
ROMHUSCHUX COO0CpaxsHul R HE CCHOBAHUD CTaTHCTE~
COHEX ASHHHX 10 28K0EH4 /.

IIpy ux HeCOOTBETCIBHMYE pOXAM PAOOTH CHCTEMH CISAYST nepa-~
CMOTLATH, HASLAHCHUS 0T00DA ZCOTHINSTSS YBSIWYCHUGH CEHaLALKOH-
ROl CHOCOCHOCTH I'@3030I0 AKOPA, Kauenesasey IiyORAH NOZBECHH
Hacota, CKOPONTH OTHAURM, CMGHOH THIODA3MED8 HBA&COCH.

5.3, dna [ Tuns ckBaxiy, XOrA8 HOZady HACOCA MPEeBuKasT
NPDUTOK XEUJHOCTH M8 IIACTE,3aHaC IOAAYM ONp8ZensiTs N0 QopMyne:

4, . (2,
k’.;aw=""'£g;L {4)

rae ?3 ~ BOBMOKHNH HO3WOULKEHT NOAQYR HACOGA.

lipy naauuyl: sanaca [oZada :acocad B TeUEHHC MEXDESMOHTHOIO
HepuoRa paloTH CKBAXMHN NOAASpXRMBACTCA NOCTOAHHOR, {lo Mepe Hu3-
HOCA [AapH NAYVHReD-LIUMAUHAD ¥ yBeNUYEdHA YTEYKM Yepes e€e 38830p,
UBMEHAGTCH B ApHaMorpaumu oT “HeszanoaHenuda usakszpa® zo ®non-
HOI'O JANOAHEHMA UMAMLZpAY (puc,.3). bonsuoll 3anac noAauu MOxeT
[Ip¥bECTE K MSHOCY OOODY/AOB&HMHA, yMeHbumeduw KA, yBeJuuesup
KHODUNOHMHX YOouUAMA B WTAHIE&X U AGTANAX CTAHKA~KAYEAHHM.,

J

Fuc.3. ﬂaﬁanorgauuﬂ pacoTH WTAHIOBHX H&COCOB B CKBA-
XUHE 455 B JAHD & 8 HIAY “enuunern™:
&) ROCJS cnycka Hacoca; §) nepes noAbeMo.

L 4



id
PorOMeHAVONEBR 338II8C NOARYK AAH HENOXSOUTHHX CKEB&XEMH B 38~
BUCIKMOCTH 07 a8 AeOHTA NDKEBSAGH BuRe,

leGur wumKoces, u°/cyt. a0 I I-1,5 1,6=4 b4,I-5

YA

%
L
-
wr

£ 2

Sanac OOZaYK

.4, [l oTHOMSHUZ NOJaYY HiC00:8 K JefuTy CKBaXmHE Goxee 3
PacCMOTPRTH BOZMORHOCTS NEDPEBOAS €6 RO USDHOAMYCCKYD OTKAYKY.
BuGop CHBANMHE JJA HEPBOANUYCCKOH OTESYKH OCYHSCTBAATY: HA GCHOBS
asain3a PeodOrO-TeAHQJACIHYECHEY ¥ TEXHUXC-3KOHCMNYSCKUX GaXTO~
DUB, LipH 270M YYuUTHBRSTH OCHOBHHG TPCCORAHMA, NPEXABIAACMHZ K Bu-
00Dy CHBaEMEH:

L) cuBaRHMHG ZOonxHa OuTE KanopcOuTHOA ¢ Conbiuy 38n3CoM
NPOUSBCLUTEARHEOCTH (0T 5 Z0 D) M HeaMaYUTSJLHHY BIMAHMEM I'asa;

Z) uanchsCrTHOCTR CHBAEERE OCYyCROBAGHA HuBHOH npoHuunge-
HOCTHE N[ARCTAS

2} ZABMSTD BECHRXyeTanzonHOl kOJoHHH ue sexes 150 M

'-h

5
4} celBeToRMOCTE EeGTH, A0Susacuch U3 cxBasMHN, HE HOJRHA
[IpeBRaTes C20SCTOHMCCTE NIPY HOHPEDHBHOH OTHAUKS,

B ¢ayuae pocra OCBOAHEHHOCTE IPOAYHELRY [eDEBOXK CKBAXKKHH
H& IepHOXKYECKYY OTKAUKY HS AQNYCKACTCH.

HogpolHan yeToniydKe BuUlODa CHBAXEE ZAS NepHOMYeCKCeHR ornasg-

K# X UX 3KCHAYaTaunuk LpkBeAesa B [6].

AHSAHS CYMeCTHYOHery pexiMa OTHAYKK YCTEHOBRE

5.5, lipouasecty pacyeT rayOusH CNYCK& Hacocs,

fen = )‘/; + hnazp s [5/
rAe Hj - PRyOUHA AMHAMMYECKOIO YpPOBHA, M
@ = Hexb "'fl}; (6)
= KP4 7



TA6 Angep = DPAYOUHE [OIPYSHMA HACOCA NOA AW:AMENECKMY yDOBSHS.

ilorpysenue fpueMa Hacocs, ¢ OAHOU CTODOHL, AONKHO 0HTE
HUAUKAABHO HELOXOIMMbY, YTOOH He 3aHAMATH MBNUEHero OGOPYAOBA-
HUR & HO COSA8BaTh JCCNONGIHOR HArpy3ks HE 3IBeHBA HACGOCHOHR
YOT&ROBKM; C ZDyPof# CTODOHH, NCIDYXEHKE XNON¥HO OHTE AOCPaTOYHHM,
4PO0H NPSHATCEBOBATE BMICHGHMK 1a38, DACTBOPSHHOIG B OTKAYYBEE=-
MOR XAAKOCTH.

5,06, BUEAMAABHO~HOOOXOANMYD DPAYOUHY AOPPyXcHHA ADHUEMa Ha~
COCA MUK AMHERRYSCKHE YpOoBEHD INpH QTKAUKS XUAKOCTH 083 CBOGOA~
HOIO 1'asa OApeLCAATE: No wopMyne Hupsepiada A.M. @ CrenagoBoi
M.C. HozpodHas MeToAMKa pecdera npusesexa 3 [5,7] . OHa npexy-
CKaTpMBAET OlpeAsNicHUe NoTeph HAINOPA BO BCRCHBANUMX KAANSHAX
HRCOCA B .3QBUCUMOCTH 07 MX KOHCTDYKUMH i POXMME OTKAYHHK.

5.7. g ycnoBu#l OTKAUMBAHNA IB3UDPOLAMHOA EMAKODTMS

{0 Pn
Hoa = Hy + 15220

rae J, = yAe&bHu# BeC I'aSOXMAKOCTHON CMeCH B S8TPYGHUM Npo-

crTpanceBe. OnpeiueanseTon no gopuyae [8] 3

J, = 0,36+0,0017B+0,000¢6P,

5.8, AOBHEHUE } LpuMeNa HBCOCE ONUBASNATh QAHUM U3 CHEEYL™
HiIX MeTOHUSB:

i) Merox CuOHWiHil."iponecc ucchsjobanns dakapyaeres B &~
Meps MOTOAOM BOJAHOMETDUDOBAHKA YPOBHA ras30xMAKOCTRON CMBCH B
3aTpyOHOM APOCTPAHCTBE NPU pACOTE CKBAKUHE HA YCTBHOBUBUENCA
pesuMe, HO 0pPU NOPCUCHHOM AABJACHMYM HA YCThE 3aTpyCGHOro RpOCTpaH—-
OTF", YP0 ADAKTHMOECHH ZOUTHAPBETCH 3QHDRTUCMN IBABHUXKM HE YCTHE
381 pyGiuoro npocrpadeTna, {lpy arox HEGAWA8eTCH POCT YOTESBOIO
BATPYCHOMO ZABICHUA R YBOIAMYCHHA AMHAMHUBCKOrO ypoun#,. [lo pe-
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8YLBTET8Y MOCHSACBAHAA CTPOUTCR IpAQiiueCKEd 82BUCSHMOCTE
} .
Hg =f{%@§/ K QHCTpANCHUpYETCH ZO IAYOUHH CHOYCHE Hacocsa
(Hop fﬂnﬂﬁ)* JHAYEHLS LABNEHHS, COOTBETCTBRYLIES Hg = H..,» paB-
B o
Z} Lﬁ j ¥
2) Meromura Asdhiliuedrs { [0} saxnpYaeTesi B ONpeAeNeHUH

HO AaBieHuy Ha npueMe Hacoca { P,

RABASHUA HR Ipnexye HAacoCa o feHaMorpamme. lpd 2To¥ HCXOXAT 48
BOI'C, YTO 3BBUCHMCOCTE MEXLY BEHMUMHOHR -fP-L- . I'7ie P - TaKRyies
8HAYCHE® AABIEBUR A0 NNYHEEDOM, M NGDEMEUSHUEM HAYHEEDE OS. Ha
AUHAMOIDAMMEe ADUOJIMECHRAO NpRMOAMEeNnasn.

Bojuyuy £ o S ONPSZGARNTCH N0 AMHAMOPPaMME (DHC.4 )
CREAYRKUM 00passi.

Puc.4. Onpepencude Aasnesult 2,, 2, hs
H paceTodliuil S,, S, , s OO JAMHEMOI'DAMNME

Yepes TO4KY b, COOTBOTCTBYORYD Neperuly HpuBO§ AuMHAMOTDAM-
dH, NPOBOXMM TI'OPHBOHTAABHYD NPAMYD, 0T XOTOpO# OTCYU.HBAGM
BHM3 DACCTORKHA A,, A,,... A, KO auuuk paarpyakd, Toraa jaBresmn
ROX NAYHESDOM P,=-§L; g.-:_éfa... Coe Pnr—%ﬂ— s PE8  F, - B o~
Ka«o CEYSHMA NBYyHXEpE.

TPORTCH SABRCUMOCTE MEMAY -}5’—" g § (pec.5). Mo orpes-
KY OF , OTCOKB8EeMOMY 8STO# nprAMof# Ha OCH OpAMHAT MOXHO Oupeje~
AuTH RCHOMYD BEAMUMEY AaBISHUS Yy npuexa dgacoca. P, [ 10] .
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Puc.5, BaBucuuocts MeXZy P B S

3} B ciayyas W3MGHEHUR NPOUSCCA CXaTHR CBOGOAEOIO raas no
NOJUTPpONe A8BJAGHWE HA NpUHEMS #acoca B ZCOUT EUAXOCTH POKOMERIY-
gTCH onpezenfTs no ueTozure Kasidilllnedrs [II}.

5.9, lIpUBSAEHHNS HAINDAXKCHWA B KOJNCHHE MTSHT CHDEASAATS HO
HOMOrpauMe 1M pacueTEny nyiou [12]. fipn G..>[GJ( G,,~ npuseaes-
HHE HANPASPHUA B KOJNOHHE WPAHT,[(5 |~ AONYCKASMOO HANDANEHHE MATe-
PASJIR HTARD) HEeOoOXNIMMO NSDeCMOTPeLS XONOHHY HTAHP. MaKCHMaNsHOe
JOKAME H& rOonoBRY Galancupa, CHAY TpeBMA X HO3PYBIMERT LNOZRYM
CLEAYST OnpeAsSNaATh N0 FUHOMOI'DAMMAM MY DaCUSTHHY NyTed.

5.10, lODAZOK WGCMEHEHUR DOXMKR NPY 6I0 KOPDPEKTHDOBKS.

1p BeOCXOJZUKOCTH IIOBHUSHMA HDOUIBOLITEARHOCTH HACOL& CHAuA-
J& ¥BEAMUNTE XOX IUIYHESDA, 3arTeM wCI0 KayaHsit, opu 310N npujepxi-
BATRCH CTATHYECKODO pexEuua paloTh BTAAr, T.8. j} =0, 35+0,45,

pze 4 = (3,0000205 ch « 1 (I0)

loche yKasanguX HoMeneuyll yBemiyaBawr rRyOHHY NOABECKH
Hacoca B, HaxoHel, AMAMETD Hacoca,

5.11. Bce cxBaxugy ZoJaRHH DACOTATS HA ONPUMAJIBHOM DEEUME OT~
Kaqki. OnTHMU3ALUMID POEMLE OTKEAYKE OCYHCCTBAATD B COOTBSTCTBUM C
METOMKaMN, pa3peloradtuuy TeppuTopuanbiuun Hillldnedrd.
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5.,Y2. Paapaloraugos AshHilliluedrio "BpouMoHHOE METOANUECKOE
PYKOBOZCTBO HO ONTHKUZAUKH DPAOGOTH WTEHIOBUX INYOHHHOKSEOCHHX
CKBAXBE C npuauenenucs SBM™ [ 7] yuurTHBEST UPCIHC3UPOBEHHE YTOYKH
B #aC0C8 N0 M8DS MIHOCE nNaph NAYHRSP~UUREBAP. UHO NO3BOAAST GO~
OCTABUTH CYLHSCTBYRUME TEXHOAOCHYSCKUN pexuM paldoTH CKBAEMHN K
ONTMMaibHuY, pacCuBTaHHBR H2 JBM. AHAMIM3 peXUM8 OTKEYKM [HPCEOMMT-
CA NYyTEeM CPABHOGHKA BOIMYMH, XBpPSKTepHIyKulX padory hraxrosoft
KOJOHHN ¥ CTAHK8-KAYGIKK:

1) mMercumassHad Harpyska;

2} RKpyTasmii MoMeHT H8 B&JAY peAyHTOpA;

34 QHCRO Ravannidl, XOX NAYHIEPA ¥ CKOPOCTD OTKAYKYS

4) (IpABEAGHHGS HANDAXGHMS B TOUKO IIOZBOCH HTAHD;

5) noTpedndeMas UONHOCTD BNCKTYPOABUIATEAA.

{lpy 3ToM KyuTEpHeM SABAACTOA KaK BONUUMHS Cpejiseff nonayu Ha-
cocd, TAK B BEHARYUAA CPOKA ero CAyxsu (B J4HHOU CKBAXKHE).

B 2801.6 nNpuBei6E NDHMCD AHAIM3IA TEXHOJOI'MUGCKOIO TORMMA
CKBAXUHH, KOTODH# MOX8? OHTH OcYWecTBISH Npy nowowy IBM no ue~
sonske [7].

5.13. [lpy oTxauke xuzxocT Mmenoft u cpeAHelt BA3KOCTH HA
ConbEMX IAYOXHAX [OZAYA HACOCA MOEST OK43aTHCH HUXE OXMAB6MON-
S-88 HOONuIONPUATHOLC COYECTAHJAR QA8 COOCTBEHHHX B BHHYXASHHHNX
xonebanuil mrasd. loaroMy iipd BuHOOpE 1apsMeTpoB S 4 A aam ray-
O#HHAOHACOCHHEX YCTBHOBOK C O0OABmON IAYOUHOR HMOZABOCKM HACOCA CAG-
AyeT ualberurs nona&AaHMA B QOONACTH POEUMOB OTKAYKH ¢ sanuxeuwol

nozayeft, KOTOpHE NOKA3aHH HA rpaguxax (puc.6)X,

AHQN¥3 palOOTH HACOCA {0 AMHaNOIpaMue

5.14 [locae cnycka HacoCauMBIpoLOCCe IHCNAYATALME PaKPR-
YECKYK HOXAUY, COCTOAHMEe HACOCR, TLy(, MTAAr KOKTPOAXDC "4TH

®0zyer no Teue K 58 \64~b5), baxy, AaHlliinedrs
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NYyTYoM 88MepOB Relfura B CHATHEM XHHAMODDAMM,

AHsnus E o0paCoTKA AMEAMOTDAMM, CHATHX NBpM padcTe CHPAXHH-
BHX MTAHTOBHX HBCOCOB, BAKADYAETCH B ONDCAGAGHHEM IO 88 QOPue R
pasMepaM ycnosu§t paloTH HBCOCS M XADAKTEDHHX HEHNONBAOK NOABOM«
HOTO OOODYAOBAHESR.

Q0paforka AMHAMOrpAMMH 66T BO3MOXHOCTD ONDBRGINTE ROMH-
qoCTBOHHHG M KSYGCTBOHHHEG NOKA’aTeMd DPatoTH rAyCRHHOHACQOSHOR
YOTOHOBKH: HOrpY3KHM R HANpAXGHEA B NOAMPDOBGHHOM NTOKE, JNAMHY
X0Z8 NAYHESpPS B NOAMPCBAHHOTO ETOKA, KOSPIMUIMERT HANOAHOHUR
HAco08, I'SpMETHYHOCTD RPUSMHOR ¥ HArHeTaTOABRON vacrel HACOCA,
BEUAHNG A28, IDABAABHOOTS: NMOCAZKM NHIYHEOPR, H&MMUME TOUH B
HET, OTBOpDOTH B OOpHBH WTGHI MEIM HTARIOBMX MY(DY, SGKIRHEBANBE
HXYHEGDE B AD.

flo zusamorpaume paCOTH CKBARUHNOIO MTAAIOBOIO HACO0S B
opexs, coAspxamell cBoGOABNY ray, TAGKXO ONDOACAADT XABAOHNO ¥
npReMa HACOCA, ASGNT MMAKOOTE B ZeOne ?pySHoro resa [I0] ,

Kax npobuso, ZHUamoMeTPRPOBARMO O/ SHD NPONSBOANTHICR B
DOpAHR %0 XaHM ROCNS CHYOKA HACOCR B CERSXNRY APR HINEHOHHEMRX
poxuRg oTKANKE N HOXAUN BECOOH, @ TAKXG ¥ aponecce ero palozrH
AAR ORCOBpOMOHHUOTO BUABAGHMA DABNMYRHX Hemolafok. [pu sroM
RODUSANTEOOTS ARHOMOMOTPRPODAHAR AN CEDAXMH ~ “popMaAsauX® -
20 + 30 cyPOK, ANA CKBANMN O DASHMQRMME OOZQXHOREAMK —~ 3 45 o)~
TO08.

PAR DORYRCHNS XQHHHX N0 AMBaNOrpasMe, cHaroll RApaBasyes-
KM AMHOUOrpogoM, HE HOG HAROCHECR TCODETUUOCKEN AMHBMOTDAMMA
{prc.?7).

lipsMep pacuMODNOBHM ANHAMOI'pOMME.

dsuepaeMB8R HAIpYySKA P ONpeAeA10TCH YMHOXOHMOM AOKASAHNA

ArHanorpada G (B Iﬂ) HO OCE OpAMKRET HA& Macmral yﬁﬂﬂﬂ p@‘%ﬁ)
= CP (hy



[ BCLCHBANHEM KJamasge %&bn BBEDX)

!
M
* .

L2

=

Tpesie @ CONpOTUBACHME B
HATHOT&TCZPHNX KJAQMAHEX
(XOA BHU3)

Moewmad xoBa 1:20us Macwmod cunst 1:180xr

Puc,?,. TeoperduecKas HWHAMOIpaMMa PaOOTH
CHBAMUHHOIO WTEHIOBOIO HacoCa



28

lepeucmeH¥e TONMPOBEHHOI'C WTOKE B HAYHXEDA OHDOAGAHSTCH
yMHOHGHHEM DPACCTOAHMEA MOXAY JQXARHHME TOYKAMH IO OCH albcnruce
#a dacurad Xogna.,

PaccTOodHUE HOXAY NOPHCKABKYHADAMH, ONYNCHHHMH M8 KpaRERX
TOYSHK ZMHAMODpuaMMH (TOouxM A B B) H& 0Ch, COOTBETCTBYST XOLY
NOJNPOBAHHOIO HTOKA S . BeaumuuHg XOAA NAYHEXEDA Sas COOTBETCTBY=
87 DACCTOAHKED MOXZY NeUHeHZMKYARpOMM, ONYUCHHHMU H& OCH H3 T0-
4sg B B k.
fiagpumep: S s 7% « 20 = I500 um

Sea® 61 « 20 = J1220 uu

Joreps XoZa ROAMPOBAHHOrO WTOKA 45 passa (I500~-I1220) =

=280 MM, a4 KOSQQMUWRHT NCJaYH HAcoCca 7 OpMEeHTKDPOBOYHO Oupexe~

Eﬂﬁi‘cﬂ}l{&ﬁ OTHOWCGHNG ~¢

Ha puc.B8 NpUBSAeHH TRNOBHE (QOPMH AUHAMODDAMM.,

Aupgssorpauky 23,27 m 28, COOTBETCTBEHHO, X&DARTEDU3YDT,
NOMMNO BHCOKON HOCEAKM ¥ 3ANASAHBAHUA SBKDNTHA HALHETAYOABHOIO
KAAHGHA, HOIEDMOTHUHOCTH TOPUGB BTYAOK (NOAYYSHH NO I33yABTa-~
oK UCCHEAOBaHKY, npoBexsHHMX B HIZY "Yepuomopredrs® ).

TaK, BapuMep, AMRaMorpaMsa 23 Ha puc.B noxkasuyBa&ey BHXOJ DAYE~

x¢p8 Bacocs dCHZ s pMuuuapa. Tasaf e QopMa AuHaMorpaMumi Noxy-
YSHA npR pasdefaHuM y Hacoca #CHZ ¥ HCBI OAHOrO CTHKS BTYAOK B

BEpPXHOH YEGCTH HMAMHAPA X BTOPOrO -~ B HyxHel gacrd, [aynaxep, Ha~
XOAACH B HUXHGH 8CTH, NEPEKPHBEGT DABBOACHHYD HAcTh, R yreduxa

B8 DPOMOXOAMT, ADH XOLe Xe BBepX OPHpHB&S? HYTH AXA YTOUKM

XM AKOCTH ,

JaBaMorpauss 27 MOoXe? YKA3MBarh HA CZYI&R pasheisdvR CTH-
X8 MEXAy Huxgefl Bryanofl M M4xHel IaxuMHO# MyPTOR M CTHKE BTy~
JOK HocepesuHe uuamuxpa. Ha zunadorpasss 28 nokasar cuyvaft,



I, EOPMATbHAT PABOTA HACUDA

= |

H 80 1003 w H> 10004 M > 1500 M

I.JTEYKA B HAIHETATERBHON YACTH U, TOHTAHMPOBAHME
e i R VN [ | =T
‘. * d &roeond =~
Epednan ymewkd  bossuia# yir2ixs  Bpaod u3 empog gemecmbenwt ,,nomnoe”
ACEHEN, YO
i, YTEUKA B [IPHEMHOA 9ACTH 11, BHCOKAH [IOCALKA [IYHEEPA
m

A~y . L2 v
Cozdnzg ymeva  Sonsuag ymewd i‘;ﬁﬁ  u3 empog mococe HCHE gg ce HEBY 2-:”
1Y, YTEUXA B [[PHEM, 1 HATHET,9ACTAX X HAGKAR [OCALKA [RYHXEPA

S vacote HCNZ b uacoce WCHT

Y. BI¥AHIE TA3A EA PABOTY HACOCA X1, HEPEPMET AYHOCTD HACOCA
— e A
T /IR

5%‘3;*;“%;’;“”' s ,;‘;mﬂ“w:mm

. HPUXBAT [WIYHEEPA HACOCA I, OBPHB Mi¥ OTBOPOT ETAHD
| % w | | &2 |

e
e
fft'ffz #ﬂ!f ¢ fﬁmé’au .keé'amz AecxoM nuxcned vaemu b deprred vaemu
13 2 ROSG S nococe NONE

A

Y ar uill a7

X, efum JHIBKHR JHAMIIECKV) YPOBEHD /
Gépasobonue Taedowue

!z [/
ﬂpod'#u NECKOM

Puc.8. Tunosue AUHAMOI'PaMMH




29

KGPA8 pa3beleHn CTHHOBHEG COORMHOHMA, PASIACIHOESHHHE B TEKKX
MECTEX, YTO NAYHEBD 3 HMEHEM M B BaDXHEX [IOAOXEHMM REpOKDHBE~
87 XX, & YTeYKa [POUCXOCAUT HA CepeiiHe XOA& LIVHXeps. Ha Auda-
MOTpaMMe NpU 3TOM B CEpeLXHEe XOA& NOAYU83TCH npoBan (NOX&38H
CTpEJKaMH) .,

CHenyeT OTMEeTHTHL, 4TO B BacTOfniee Bpeua COnpuwnHCcTBO HILY
1epeBEJGHE HA TEJGKOHTDPOZL 38 padoTOol (KBAXUHHHX HPAArOBHY Ha-
COCOB, AHANM3 MHOI'OYMCABHHHX TeJeAMHauolpaMu [I0Kasan, 4YTo fipH
qoTKON HaNaXeHHOR pal0T8 RGTUMKOB II0 HUM MOXHO OHPSAGAXTE: TG~
Kue ABNGHHHA, KAK BAMAHME rasa, OTKAYKY ¥DOBHA, OOPHB KJIK OTBO-
pOT WTAHI, B8KMIAMHUBBHMG NAYHEGDA, HM3KER ¥ BHCOK8A HOCAAKE HE-
CQC8, BHXCA U3 CTPOA KAANGHOB ¥ AP. B CBA3Y ¢ OTCYTCTRHGH HYNS-
BO¥ JIMHMY HOBO3MOXHO ONpeuNIATE BOJIMYKHY NPONYCKE XUAXOCTE B
NEKEHHOE ¥ HArHeTATeRRHOH YaclrTAX HACUOCR, BHRCOTY ANHB&MYYSCKOIO
YPOBHA, CTCHEGHEE BIAUAHUZ Irass, TeYs B Tpy08X, KOpYUIMEHT Hanox-
HEHMA HACOCS8 B 10Iepd X048 45 , & Tarkie APDOMIBOIMTE DECYST H& -
IPYB80K, HeOUXOAuMHX AJAR NOACYSTA HANDAXEHMA B UTGHIAX.

HOSTOMY Np¥ NPOBELASHUM KUCCHBAOBATEABCKUX paOCY ClHepye:
OCA38TENBHO NOADIOBATECA IUADABAMYGCKAKM KUHAMGIPAQOH.

AHBNM3 PEOOTH CKLAXMHHODO HACOCE DPACYaTHuM [IyTeM

5.15, AMHAMOI'DAMMYH, CHRETHE BO BDeMA DACOTH CKBAXHHHUDPO
WTEHMOBOIO HACOC&a, OCOUBHHO B IayOOKMMX CHEBXUHAX H8-38 CHOKHOC-
TH ¥X KopngMIypaumy, O( CROBAGHHOP HHTEHOMBHUM KONeJATEMNLHLM
IUCLECCOM B UTAHIEX, HE BCErAS ASKT BO3IMOXHGCTL YCTAhOBUTH DU~
YHY HASKOM nozaus, B 3TUX CAyYARX, QHGEHE CAGAYST APOKSBOAUTSE
PECUYOTHHL NyTeM,

>.16. B cay4as OTAMUMR HEYSJABHOR YPAKTHYECKOR NOASu4 0T OEd~
AseMoR  COCTaBAASYTCH CasaHC BCEX NOTEPE B HOAZQUES YCTAHOBMH,
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py HOBHUYHTONELHOM SIMAHAM Ia3a:

‘ 0' ) 0¢ ) ?y; ’ yr ’ ?m ’ ?m,: iﬂ.p. 4 02)
I'AS %3 - NOTODH XMAKOCTA H YANMHEHHES mTAHD # TpPyO
Tyg =L 45 106024, " feyr (+3)

rgze 45 - nOTEpA AIMHEH XONR ONPEAGAHETCS MO KPYBHM HA DUC.D
WM PaCUSTHHN HYTOM:
%,, ~ HOTEPH ZMAKOCTH HA YIOUKy (HaucABHYO) B NApe OAyH-

ZeP-UMAUHAD ONpEeAeAsDTCA MO Gopuyae!
3

iyr =00152a 2 e, “Z_yr (M)
rre  Q - 083pasMepdull KOOWYHiIKEHT, 3aBUCAMMH 0T BEXMYMHHN ZARE~
MBTDEJBHOIO 3830p8 MEXXY NAYHESDOM K L¥AMHIPOM,Olpe-
Aenserca no xpubBoff (puc,.IC), mocrpoedHOft ZAR NPARTH-
YECIKM BePTHKANBHHX CKBAXUH |
gaai oTepd HA yTEYKYy B KIAnaHaX K3-8a SANAsjwBAHRA 38~
KPHTIR 4X.
gma-d,-f‘-s-/z-m-eé M eyr (’5)
jipu Ba3rocTK cumecr no 0,1 lla-c:
c£;u~0,03 - RJIA HEAGNAHOB ¢ LUAUHAPYMICCKUM CORIOM HCAORFEHHSA CI,
CosCz 8 Cf [12,13_] '
!l ;& 0,00 - zna KnanasHoB ¢ KOHMYECKEM CEZAOM #3 HepxaBepmel
cranu acnoasenun Gg ;[13].
fipgs BasrocTd cuechn ceume O,] [a*c, AnA BCeX XOHCTPYKINM K&~
a408, Ci} = 0
(ZM,P" yTeUKa T COSAKHEHMAX MI¥ B Tens Tpyo;
?"-Pi- JoTepy EXMLZKOCTH H3-38 Nonafsund BHNODAHHOI'0 pexuMa
OTKa4Ka B 00xacTh “HEBHIOAHMX™ pexuKoB, T.6. C 38~
HnEeHs0od noxavelt,
O6zac?hk "HeBHIOAHHX" pexuUMOB onperenseTCH NO IpaguEaM
(CM.pHC.6).
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lpusep. Hacoe YCAOBHHM A®aMeTDOM 32 MM ¢ KaraNaBaMy ¢ ou-
IHBLPUYGCHUM COANOM # niydxepod JaudoR I,2 ¥ Cnymed H8 KONOHHS
WTAHT zusueTpox 22 M 19 uum. CxBaxuya BOPTHXAARKAA. TpelCyercsa
orkasars (, = II »° ¢ rayouas 2200 s. Xox nayusepa 2,1 u, &
BACUWBAS ero ceqeﬂnﬂ;ﬁh0,000804-u2. CpeZnnff aa3o0p MeXAy njyHEe-~
pON B iuauaxpox - 0,06 M. KuHeuaTuyeCKas BR::0CTH HEQTR:
5.107° 42/ (0,005 cu</c).

I) Onpeneans noTepH XO0XA nAyHEepa HE8 YAJIMHEHH® WLTAHD H
Tpyd No puc.9 Haxozuu AS = 0,68 u,

2) Onpezenny HeOCXOAuMCe WMCAO Kadaduif ZJR NOAYYEHMR

Q= 11 u°.

n - 2 .___—_-—_-lL-—s———___-_- X
U= FG-0S] 6024 - 0,000804 (2,1 058) 6028 % smom

3) CoorBeTcTBYRNUAA ITOMY S4CHy KayaHdi TEOopeTUYeCK8R No-
Aaya Oyrez:
@, = 0,0008042,1°6,7°60"24 = 16,3 u®/cyr
4) 9ye = 0,000804+0,68°6,7+60.24 = 5,27 u®/cy?.
5) Haxozuu #eqanbHy®w YTeYKy 3 HOBOM sHacoce no gopuyne {I4).
Ann aroro no Kpusoft {cM.puc.I0) onperenneM 3HayeHnue o = 0,5

- e 980:3,2.0003% 2200 . 5o m3
Gyp 00032 05 “EOFLLULR0 - 065 Y,
6) Onpeseases nOTEpU Ha yTeuxy B Kxanasax no popuyxe (IS)

g, .= 0403°0,0008042,1+6,7°60°24 = 0,49 u/cyz
7) Gy, WPHHANBEN JOXOBHO, DABHSN I u%/cyr
8) [lorepu i "p. OnpezeRneN ¥3 BHpaxeHun

7#10. :0:“ gz ’

rae s - nozaas upn wacne Kauamui /o HODM, COOTBETCTBYRUEM
nNepexony pexuma U3 “HeBUIrOZHOr'OM B HOpMANBHHUU.
Q, = F(S- $) R wopm 60-24
Us rpaguxa Ha puc.© A48 TayGuus 2200 M - /2 HOpM=6Kad/MEH.,

TOT2B !
Oz’ 0,000804°(2,I ~ 0,68) ° 6:60-24 = 9,85 w"/cyT.
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?r:pf I - 9,85 = I,IS u°/oy>
9) baxasc BCEX 1OT6DH
9? =&y -E?nar
Qo= 16,3~(5,2740,6340,49+1,0+1,15) = 7,76 u? Joyz
Caex0BaTOADHO, NpR BHOGDSHHIOM DOXNMS BE A0CTUr&6rOs 3828H~

#8R NOZAYS8 ¥ 6r0 HeOOXOAMMC HaMEHUTH.

10, JBemnyds XOR RIyRRepa AC 2.5 ¥, 0o rpeduEy Ba& pec.6
¥ jaXoZEM, ITO wSCHO maqauuni, opy xoropox #e CGyZeT “HERUDPOZ-
fiopo® pemuMNa, 2 HCODM = 6,5 xaw/uug, Toras

By = 0,000804+2,5¢6,5:60+24 = 18,80 ®/cyr.
Cyuua nozeph 663 gﬂﬁac@ﬂ*aﬁaf
2 = 5:27140,6340,49+1,0 = 7,39 u°/cyz,
(o = 18,8 = 7,33 = II,4L u/eye.
Tapsn 08p330H 33J3UEDS XROJLTOSTEC EBRENCOYR ¢ TEYOHHH
2200 4 ¥ORHC JONYYATS TOABKC VSOAKUHE XOI NAYHELDE AD 2,0 ¥,

Npu ducxs Kaqauufi A = 6,5 ®aw/Mud.
COpelencuse morasgrenalt xayoerna palborw Hacoca

5,I7. [loxasarems xagects& pefoTH CHEAEUHUNE mT8HIOBHX HE-
CGCOB OLnPeXENRTH RO HdXenpsBezernmu fopuynas,
1) Hagaamnau# x03 PMIMEHT ROZAYR OnDeASHAeTuH KAl "’Z;"" rdetly
~CPOAHARN BenMYnHy 33ueDCs AGOKTE CHBANUEH B TOUSHUE NERBUX
TpEX CYTORK ¢ HAuana ero 3anycxa,
2) OreneHs CHESSRNA KO "WMINISHTS NOXAYM HAGC0CA HDM 10

oMeHe, %
0= i1 (75)
3)Cpexenas wapadorns ¢¥ zo orxa
O R OROS g?xeﬁma. " E;L T 38 HACOCA CHpPEREsfeToH CTa-
p = £e (17}

i-r!
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§) BSpOATHOCTS U€30PKABHCH PaCOTH HACOCA ONPEAGARETCH
CTAPHCTHYCUXOE OUBHEDHA:

ﬂﬁ}-f-% (18]

5) Cpelinnfl pecype oupeiennecTCd N0 Qopuynes
oS . (t3)
Ro it &

6) Cpemuufl cpoK cayxﬁﬂ,nﬁ-cﬁmeaﬂmﬁ.enpenexﬁemcﬁ no hopuyae:

Lo~ 2 (f;ﬁf t/s) (20}

7} {o3pusOHeHT Sﬁbﬂﬁy&T&hﬂL NGACYNTHBAETCH No Qopuyas:

K o= J_‘[_-v,_ﬁ__é_*_ffi_ (2+}

8) Cpendull MeXpeuosTaNT Hﬁpﬂﬁﬂ.p&ﬁﬂ@ﬁ ozxold cxBaxuxy {MPH)
OAPSUBHACTCHA HO YOPUYAES

MP [l _%fﬁ- (22}

9) HewpOKOATHNE meproj paloPs CHoaXUHH [0 NPUYKHE HoUCHPEB-
HOCTH Y2RHIOBHX HACOCOB vilpelenseTcs 0o (HOpHYAe:

MPEews ™ ‘%‘ {33}

5.8, Pacue? Noras3876a6H HaleXHOCTH,ROPBUMCHTE SHCARYE~
TANKE, MOXDOMOLTHOTD Pepuciuad paOOTH CKBBEMHH CHGXZyeT RBsCTH HO
K&)Te yueTa& OPHE30B DAYOMHHOHECNOHOR yCTAHOBKK ieM.?alx.3) 28
QHpeeNe R BepUOX, XBLSKTepUByeMHY GT0UABHOCTRED yoAOBBA
(ST QTORBHY 23 104),

D.19. lps oliperexeduy INOoE8IaTENEH RAZeXHOCTH HOCOCOB 3&
BeARYUHY pPEOYypPSa NpHHMUATR HApaGOoTRY HaC0COB, OTKAIARUMX PONBR-
KO #2-B8 MDBHOCA naph NAyRAeD-~-RUMMEADR Luwddp 000,.

B Tex oxydasx, KOHZ4 OTKES HACOCA HpOMBONeR ¥3-38 ¥3HOoe?D
HaDH NAYEARSP-UUAHHZAD OCRE ONPOJAGISHHOID KONKYECTBa OTHABOB

Apyroqrd Biuja, DpOCYPC OnDEACARSTCR KR CYMMA HapaCOTOK MSHAY
BOSUR NDORNAYEREN OYRAIAMA,
S.20.[TpANeD oORDERSAGHRR DORAZATEXER KEYECTRA DAGOTH WALD-
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Ga 0O KapTe J46%8 OTKAB0B (oM.7a0i.3) oxmasyguy 359 HIAY un
26 FawsucHux KOMEOGSPOB.

~ UpeAREY pecypt CXBAMMMHEX NTAHPOBUA HACOCOB {(CDOK CAys-
CH), CiTe

~ HopaOoTHe A0 CTEESS HYSUIOBMX H3COC0B, CYT.
ﬁik; ST ¥ p "’ 1 9 _
. _ - : . = 35‘5 gm.

Tip =

~ Kosgpaiien? SKOnRyaTensu,apx fp= II, £,= 0,5 cyr. B 11, 0
s 283 = 5,5
Eﬁa i 5&5 & 05 285
- J0nul MezpodosTHHE Repuod paboTLl CHBAMHHMN

P gy = 0;9&2%0;6%01{}%03%5}&&0%060+I(}G+0§_9 = 36,7
= HOEPeMOHTHHY (EepPUOE nalCTsH CHBI®UHN N0 NpUYllHE HEHOHDEB-
HOGT4 MPAHDOBHX HacOCOoB
UM, D3%92#+ﬁ36+01‘0+5;39+020+060+IGQ+{}39 = 40,3
5.21. B ckBamsnax, nae EA?HQGR{ cocrasnner L20 g Conee oyTOX,
OUDEABAATY: NORE32TEAM paforTy HAC0CO03 Ho ojucH oTZeiRHO 3BaT0H

CHBAXUEE HEHEISC000DA3HC,

6. OBPABOTHA {1 AHAZVS [POMHCROBOY
HHCOPAALMA BO TI'PYIIE CHBAKAR

PacyeT CpeRHMX 3HAUGHHUR HOxazarTenick padtorH IDAYOMHHO-
HaCOCHHX CHBAXIH.

6.1, Ina xazzoff xareropuu ckaéemus HINY.unmy zApyrorc o0heK-
T8 HORCUATHBANRCA CDPSZHUS 3BausH¥s nepaMeTpor palolt™ HACOCOB,

xapagra PROTUK QTKAquDacHOd KMAXOCTH B BXCIAVATANMOHHMEN HOKE3&~
Texeln.
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6.2« Cpexiie BHAYOHHA XBDAKTEPNOTIX COBOXYRHOCTN # OXBA-

xuH ONpOASRADZCH N0 fopuynas:

AeOnr xaxjoft cxpaxuns
KRZKOCTN ??*'%g i‘* -t‘

BegTR 9 L5 g by

T ot
B0y XK2AXOCTS AAS Dy~

. - 3 y o f
Na CYBEBXRH, ?*;M/ryr *'Fg ?cp,*
AeOut HOdTR AAg CPYULH
- ¥ o !
CKBRKRE, %,Uafﬂﬁ't y . "77§ ?tp.q
OO0BOZHCREOCC?D, B, i = tf 3:}0;

Bmacn,fr s Hasc f‘ =;§§/z
A

dunepamesangd, ,. ™

Xox nxysxepa $§ , M 5’#; Sepi
Yucao keaganuit fi ’ 1/ung E:'ﬁ— v > X
- -~ &
CxopoC?s OTKAGHM SR ,M/Mui SR =% 5 SA cp ;
Cpexuull KOoddIRilseHT NOA8YM é h =k 2
oep o ¥ 5l

Crenedd CHUXGHHA KOBPPUIMNEH. I v
HOZaTH HACOCA 8=L3 8,

Hapatorka 10 0TKasa Racoca,T,cyT. ?=;§* Ie

i

Pecypc Hacoca, & CyT. K-‘-'?i*f'ty
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fopppunmen® IKCNAYyBTANUN, E ﬂ?{"f K_,gi (30 )

MexpemonTHNY nepuox puCord AP = L)

oxsami, MPL, cy?. (4F)

Asaaug sxonayaralnoHioft HAZGXHOCTH HACOCA

6.3. AHAAMS BEC.LAYATHUMOHHOR HEZeXiOCTH NpeAHasHAUCH AAR:

LJonesKry HBXEXHOCTH CKBAXHHHOIO WTAHI'CBOI'O Haccca, €I'C
yauoB X Joraxedl;

2)onpezenetus MOXPOUONTHOrO NEPHORR paloTh CKBAXHH;

3)onpossiienus HawGoRe6 SWPEKTUBHHX MOTOZO0B ¥ [pPOrPECCUB-
HHX BApHAHTOB ACBHUCHES HAZGXHOCTH HACOCOB;

4 JopaBHBHUA HaYEXHOOTH JHACOCOB MACCOBOT'0 NPOU3BOACTBA C
Xydquumy odpasuaupt Kex sapydexHuMu, TEK ¥ OTSUGCTBOHHHMA}

5)oGGoHOBARAA BOTPEOHOCTH R HANRHRPOBSHUA H3IOTOBICHUH
sanacHuX gacrell ¥ ApOrBOSUpORAHMA NIPON3BOACTEA.

6,%. Kapry yuyeTa 0OTKA30B NO. KaXZo#l CKBEXUHO HEL.ZaKTCHA B
BHQUCAUTENLUNA GeHTp. HA OCHOB&HMM COCTEBISHHMX nporpass [3)
AER Kakaol xaTS8roprd CHBAIMA AAK 0 paflody ACCHYM HEPTH B e~
Rod JBM BuXAeT TAGANUY, B KOPOpOH, NOMMMO CPOAHUX 3HAYSHRH
2RONAYATAUNOHBHX XAPAKTEDUCEHK CRBIEMH M NOoKa3adenel pacoru
HAaCOe0B,, AG8TCH PACADLACN6HIG KOAKYECTBR OTKAS0B 10 HX BUXAM
\P86R,.7). lipn o0BeMe BHCODPKE A0 30 CcpeXHuE 3R&4YEH A HORasaTe-
aelt H8AGEHOOTH onpejennwred no gopuyaas I7 + 23, a npu o0LeN®
BHOOPKK 00Ace JU ¢ y4sTOM 4ACTOX [3} inn ororo JH BuzmkTCH
BaPUAUKOHHNE PHRAH HEDAOOTOK AAA DASAMYHHX 3IGKCHOB adenpojene-
HEH., ACXOHAA #3 3ﬁ34ﬁﬂﬁﬁgjfz ¥ KpuTepHa KOAMaTroepOBa BUSHDAWTCA
SGKOHN PaCHpeAencHn,HaR00ACe GANUSKHEC K SMANDUYEC KM, AR (0T0-
{e.X OlPEACAANTCA [IOKABATE AN HAZEXHOOTH ¥ CTPOMTCH IPAgUYCCHKAaR
3aB" CHNOCTSH P(t).

B pe3yA»rTa?e aHAN38 JKCNAYBTSUMOHHO[ HIZBXHOCTH cocTad-

ngeTca Tadn.8, Ha OCHOBAHKW KOTODOJ A8KTCA HEOOXOLMMHE YKa3BHUA

nfe Ly MU0 OKa3aTene)! pabOTH HACOCHHX CKBAXKUH YXa38HHON Ka-
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Tadauna §
CBOZuEi Nepeyesrd IGIOB OPKABOB HECOTHOR YyOPAHOBKM

BIHY . IpoME~ Odges Eﬂﬁ*ﬂ@lﬂaﬂ 016 YHPAKTEDHNEG BUNH OTRA30B iCpeiuasn |Cpe nul

cel,Kareropua, | THR [XOI~BO [OTKE30B | B3ROC nanmc[gﬁﬁﬂfa“ APOOKO~" (Hapador4rexsnvec- | Cpex-

¥ CEBaXMHEY Hacoce |0TH&~ (HO Ha- ﬂﬂ%ﬁﬁepﬂ HUe Kna-lo0paso- K& 40  lxa#t pe- "yl

WEM KOJBRYeCT— 308 0OCAM | HOJ NApY KAGNEHE HAHA BAKKE OTKHBA |CYDC © NP,

BO CKBAXUH - 1?ccnuw gacoca, ‘yuetoH Cye
— S I Ki's ECTOR, OYE

Jle HnHHedT" l f ._

nﬁcm. k8. HCH2 | 391 260 | 32,7% | I4% | IC,5% | I5,6% | 72 51

21100000112,

51 creaXiga

Bupozu: B 3aBHCKROCTY OT XaparrepiwX ocolenuocrell xamA0o¥ OXBEXEHH :IDOBORUTH B Hell Mepo-
OPUATRA 110 GOpPBOE ¢ BPEAHLM BIMARNAHN ISCHA B COOTBSTCTEMM & N.7.15. "Merozuyso~
KO0 DYHOBOACTEA IO SHAMMIY DAGOTH OXBEXVEHHX UTAEDOBHY R8CO20B i Pana0HANBHOMY
#X WCMOAb3UBAHAL".

B cayuas OT0YTOTBHH S 0RTA JOMEHETH HecoCow vana dCH2-43 ma asacocw HCHZT-43,

6¢



KageCTBOHHEA ¥ KOEMYCOPBOUBAA OUCHKA BAMAHMA DXCOAYAr8~
HRORUMX $BKTOPOB HBR [OKa3ATEAM PAGOTH CEBOXEHRENHX HACOUCH

6.5, Diicuxa BOsZelcTBEun JOAOBRE SKCHSYATAHER BA NORNAQTO-
I{ BRASZHOCTE BaCcOSRHUI0 OGOPYAOBAHMA NPSAHABHAYIELCH ZAAR BOBROR-
HOGTH MX NPOTHUSKDOBEHYHA,8 TaKES Aan BnOOpa Rarlomes BQjoKTRE~
HEHX pemcsHsii 00 nOBHBEELED KANeCTDeHENX donazorexndd palors naco-
C& ¥ CKBgXMuH,

5,6, {0 CPATHCTHYEGCKAN XEBHEUN o0 OTHaBSX o0OpYZOBSHEN 48
BCEX (AETOPOB, ACHACTB/OINX B DPOHOCCS IRCHIAYBTAUMN, BYTeM Dpuue-
HEHNA METOA0B aCCONUBTEBHODC BUCTELCUQHHOPO, DAKEQpRODO

(14] aunGausob, BHAGAMMICA QAKTOpH, ¥N2OPMS CYUBCTREHNO DINHEDT
HA JIOKA3ATSNN HALCEHOCTH.

6.7 UDE ZauCCTBEHHOY QUEHKE CTPORT IPAQUYSeCHYR SIBUCE~
KHUCTS BENORTHOCTH Jaaprrasxoll padory ,o(f) CHBEMHEENY HACOCOS 07
DHCHATATANMONHEY GUXTOPOR, B P08 YOI IDADCZHNX.

Jpugep. PaccuoTDUy BAKAHES CASKVEKEX J8XTOPOB: AUAKETDA
H800CR, O0BOZHERHOCTE ¥ IOCRA.

1) Bmamie ZuadeTrpa HaC0Ocs Onrofesisy NYTEM COnCSTALNenus
KDMBEX BSDOATHOSTH Gel3orxa3noi padorty Aacosox tuna HOBI pastygy-
HHX Zuauerhon, palorTawsuy 3 MRODDOSHOBHO-IS8SOuHuX" CKBEIMHEX
HIVIY “Aausoeuosgefrs™, npy cpesanell rrysaEe nomseckn 83I-858 N,
COZepEaNny oA B XIAROCTIH 89-96% {puc.ll)., 43 sferc 3uzAHO, 4TO
BEPOATHOCTS (2309KE3KON DAOOATH HECOCOR B [DEKTHYSOHE OIMHAKOBHX
yCAOSASX JHCHNYSTRNMN C YUCHBUCHMEM AMEACTPA 3IBAYUTONBHO BO3~
pPRCTAET,

2) Ha puc.I2 noKa38EE KDUBLE BEpPOATHOCTH $€307KA&SHOH paldo~
T8 gayaxeprol napu sHacoca HCBI-32 B Propmanpnux™ oxpamsgax HIAY



5 15 25 35 45 55 &5 175 85 96 w5 45 7, cyr

PMc.il. BepOfiTHOCTHHE MOAENM OTKA30B NJyHXepHOH
NapH CKBaXMHHHX HACOCOB 7Tuna HCBI:
I = 32 uM; 2 - 43 uu3 3 - 55 um.

24)

49@
29
)

a7
86

2%
a3
a2

S 158 258 358 458 357 658 154

2

Puc.i2. pUBHE BEPOAT~
HOCTHA OE30TKE3HOM pa-
OOTH IJIYHXEeP#HOH DapH
gacocos HCBI-32 npu
OQTKaYKe XMAKOCTH,COAEP~
xameit Boan: I-x0 S50k

2 - o2 50 zxo &0%.

heyr

S /5 25 35 45 35 05 75 88 05 W05 u5 15 i35

Puc.I3. KpuBue BenCHATHOCTM (e3oT-—
Ka3Ho¥ paldoTH naynxeprnolil napu Ha-
cocoB Tuna HCBI-32 B CKBAxXuHAX:
I-Paopuansaux®, 2-"gecoqgux® , 3~"xop-
PO3UORHO-IeCOUduX",
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"jiupBaEHEATE" Npu COZCLHAHMU B OTKAYMBACMOF XMAKOCTH BOXH:

I - no 50%, 2 -~ oF 50 gc 80%, 13 KOTOPHX BUJHO,UTO HAAGXHOCTH
HECOCOB B NperesiaXx oTUeycH:HO0I OOBOAHGHHOCTH HEYPTH CHUXAeTCHA C
66 YEOAMUEHNOM.

3) Ha puc.]3 MOKA3EHC BAUAHNE OCHOXHALMUX (AKTOPOB Ha Oe3-
OTHA3IHCOTH NAYHXEepHOR napi sacocos rtuna HCBI-32 B cxBazuHAX
HIY "Asuadenosuedrs”.

6.8. lipy KonguecTBELHON OLcHKe BAUAHUA DA3NBUHHX (QEKTOpPOB
Ha NOKAZATEMM JHAZCKHOCTH HACOCOB NONYHANT CTATUCTHYECKYD MHOLEXHD
LOpMHPOBAENA OTKasa. AaA 3T0I'0 MOEHO NPUMEHATH DA3NUYHLE ME O~
AL MATEMATKYECKON CcraTHCTHHM. Hanpumep, METOAH OZAHOLEKTODHOIC
“ MHOI'OPBKTOPHOIO KOPPENAUMOHHOrO 8Hamu3a [I4 |, MeTon pan-
roBO# KXIaccugKuKalmy .

6.9, [IpaMep MHOIOWAXTODHOI'O KODPEAAHNMOHHOIO aunazusa.

B ycaosuax "necoynux’ ckpaxun HIAY "Jleuunusgra®,"KdposHedrr® #
AM.26 AAKMHCKMX EOMMCCADOB OoObezuHeHus MA3HePTH" CTaTHUCTHYECKas
MOZ94D QODPMMPOBAHWSE CPEAHEI'CO DECcypCa HUMEET BUAs

R p "'"399{: 5&%5’425 %ﬁ- - ?,4]‘[40635 82 +038+ 15,3]'[2 036@'&} ‘.

- 46 (s2)* a.&?]‘[:.f;.f(?bid)z* 15,2755 - 7,37 (+2)

6.10. HeTO04 QRKTODHOIC aﬂanuaa”[IA] IpUMERASTCA ANA BHEG-
JIGHMT B3 MCXOZHOIO Hao0pa reosoro-rexXsyuyeCKuX $axKTopoB,K0oTOpHE
BANANS HA NOXA34TENM HAAEXKHOCTM M OUEGHKWM CTOIEGHK MX BJMAHNA IO
nunelinoll perpeccitcHAol MOZe I,

JTOT METOX APEAYCMATDMBAGT T4 X6 BO3MORHOCTHS BHACICHUHA
Ppyiil BI3aMMHOCBA3SGHENHX (QAKTODOR,ONDPELCICHUA MURKMENBHO BOBMOX=
HOro HaGopd QaxpopoB ANA OUCHKM NokassarTenell HAASXHOCTH HEPTO~
NROMNHCANBOIO 000GPYA0BAHMA B YCROBMHX HENOAHOM MHgupManui,

fIpMep peaysbTATOB PAcuerTa KOAMYSCTBEHHOIC BIUAHUA IB8GAQ-

PO-TEXHUYECKKX QAKTOPOB Ha MEXPSMOHTHHE nepuor padors KTAHPO-
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BHX BacoCcoB Axns cxsaxmsn HUAY "AnpmerseBnedrs! npeicTaBnned B

BU16 YPA&BHOHWA peIpecCri:

§, = - 0,1EX; + 0,32%, + 0,28X ~ 0,08, - 0,22%s ,  (43)
I'Zi6 Ay ~ AdMedeHue rayOmud noxsecin Hacoca oT IV0C zo 1200x;

Ly — H3MEHSHIE OOBOAHEHHOCTH dMynscuy OT C Z0 25%3
L+ — H3UEHeHue BA3KOCTU 3Mmyascu:: or I,5 a0 IS cﬂa;
L, - V3MEHERUE MUHEDANM3aUNE N.&CTOBOR BOZH OT 10 Ro

50 ¥r-~3KB;

XS -~ JBLeHEHNS CKODOCTH OTKauky oT 12 10 22 M/MuH;
Y, = nawesesue NPl A =°120 cyr.

6.11, ldeT0X DpaHIroBOofl KIACCHWIIKAIXN — OTHOCATENABHO NPOCTOH,
YCNCWHO MNpiMEHfASMU TaM,DI¢ 38Y4CTYK OTCYTCTBYNT LAHRKES O KO-
YECTBECHHOM BIUAHUK HA NOKG33TEAYM HAZKEXHOCTH HEKOTODNX (aiTCDOB,
KaK HANPULUEDIPOUGHTHOVO MM KORMUESCTBEHHOIO COMEDUSHUA MCANMgH-
decel,noraguia,Ceposoiopoia © Ap. lpuMep NMpuMEHEHHA HeTroza.

Ha ocHozauyy CTATHCTHYSCRUX ZAHUHX O padore HacCCc0nL B pas-
JUYHHE KareronisX creaxun 3 HAUL4Y "[uipBanuedrs™ orobpaud HauGo~
Nee MHUPUPMATHBHHG IIPI3HAKW,X8PAKTEPESYRUNE DACIPeRCASHUA TEXHUA~
JSCKOI'O pecypca: palduep HaCocad,InyOdEa €' NOABECKM ,CKOPOCTH Oy~
¥aqi (XapaxkTepAzyeraf npou3Beresaed S7 ), 00BOZHEHHOCT: CKBa-
FUHE, HAJAMUYAE B OTRAWMBREMON XMAKOCTH Necka, rasa, napadugs.

BeCh IMANa30H M3MEeHEHMA Kaxjoro npuanaxa pasdnsacTca Ha
PAR KHTEDPBANOB. Bcel 3JIHAYCHUAM NPK3HEKOB, MOIABUHK B IaHHEH
UHTEPBAN, 1 PUCBAUBACTCR ONPEASJCHHOC YACHO OANJIOE,ROTUpO6 Hazla-
q&JI0CH R4d8 KaXQ0I'0 METepBasd H8 OCHOBAEMM DPE3yALTATOB CTATHCTH-
YEeCKOI'0 dCCHASAOBA&HIHA BIMAHHMA DA3NUYHHX QAKTOPO3 HA TeXHUYECKuUH|
peCypCc CKBAEMHHOI'O HB&COCA B ZaHBOM palioHe yoluge HegpTH,
lipd 3TOM HCXOAMAM 43 TOIO, YTO OCHOEHGHEE YCXOBMA sxCOAyaTaunH
yBE8INYKBEOT KOIMYeCTBO GanI0B,.

QYHKORA KIACCHUKAIME ONpPeelNfdTCHA XKaX CyMua 06amnosd {Zx)
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0O BCEM [IDMSHSKAM, xapggwepnaymmnm RaHHNR OOBOKT
P = % 2 2 (44)

B 7a0x.9 npaaaneéﬂ MHTEpBaiH, H& KOTOpPHE pas30uTH NPA3HAKU
¥ CONTBETCTBYRUME MM Payrd uiH Jayind., haxk BHJZHO M3 Hee,HOpMANL--
HHE YCAOBUA SHCNAYATALMH HACOCA XapAKTEPUIYNTCH 3HAYEHHEM DpaH-
OB, pPABHHM HyNY. Ha OCHOBAHMM AAHHHX Tal0X.9 COCTABIASTCA KIAC~
capuranonnan radauua IO Ana 06bexT0d (Kareropuih cxmamun) HIAY
WinppaHnedTr" ¥ NOACUMTHBAETCH PYHKIAA KIaCCUPUKauudu. B COOTBET-
CTRBUK C KASCCUPUKAUMOHHON Talauue#t CTPOMTCH 3aBUCUMOCTE: CpeZHG-
'O TEXHRYECKOI'0 DPECYypCa CKBAXWHHHX WTAHIOBNX HECOCOB (B CyT) OF
dyaxuuy kraccuguxauwy {(puc.l4). llonydennoe npn 3ToM, METOZOM
HAaUMEHBOMUX KBaApATOB, YpaBHBHUE CpEeJHEI'd0 peCYPCa& BTYINOUHHX
ETOHEIOBHX HacoCOB, padoramuux B HIUAY "lupsauuedTsr™,nueer BRAS

Rep= 456,6 = 5,60 ~ 0,120 (45)
9 < Q<40

CpeRHEKBAZDATHUROE OTKIOHERME 6, YCAOBHHX YACTHHX 3HAYE-

Huft € ,0T TEOPETMUECKOHR JMHME perpeccus:

6‘?: I/ﬁé@.‘ﬂ: I/i‘@g;é)' =377 (<6)

rge R - OLEHKA YCIOBROID MATEMATHYECKOND OXMIAHKSA,

IpoBepra HoNYUEeHHOU perpecCUOHHON BaBUCHMO(TE Ha OZHODOA~
HOCTH, NYyTeM onpejenenns HaunOOJLBEEI'0 HOPMHDOBAHHOI'O OTKJIOHGHUN
B conocTaBJeHua ¢ KpuTepued CMupHoBa~I'padlea IOKacana,
470 Op# AOBEDUTEALHOR BEpPOATHOCTH ja = 0,95 MaxcuManrso yaaneH-
H&A TOYKA 0T KDHMBOH perpeccuy He aABJACTCH CuuOOuHOR, & npHRaLNE~
XurT JZandoff coBOXYNHOCTH.

C Leasd HPOBEeDKA HPABUIBHOCTH KAACCHDHKANKM HEXOXUTCH JO—
BenaTOABRAA BOHA NMMHMUM perpeccun. Ana 2T0r0 onperenswrTCca AoBe—
p4TEebEHE IDaHMRH K ANA KAXZOro 3HaeHUA © B3 BHDSKLHUA!

ié"iffjé 4V”£;p*¢'£;'* t?€§£ , 6@?)
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Pitc.i4. JaBUCUMOCTS CPEAHErO pecypca CKBaxdH-
HHX HTARHI'OBHX BCTABHLHX HACOCQB OT QyHK-
BBy Kaaccaguraums B HIAY TllupBaunedrs®,
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'A% f - KpuTepul LThoAesTa;
64~ CpSLHEEEBAZpATAYLEY OMMOKA YCAOBHOTO HATEMATEYBCKALO
OXHZAHNR

5. = Sa . ‘/;+ﬁ'ia;‘?2wﬁ% ; (48)
N-2 P

@ - BHOpAHHOE 3HAYCHME (YHKOME XKNACCHQUKANKMKS

& - YCIOBHOS MATEMATRYECKOES OXUASHME S
Gy~ CPEAHOXBEADATHYHOE OTHJAOHEHME YACTHHX BHavemnit ¢
oT Q.
Jna npudepa Hafizen 95% xoBepuTeNbHHE NpEfesd YCAOBHODO
HETEMATHYBOKOrO Oxuzauuny Mg ¢, 19, «’3 = 307, 0 = 26, 6/:%6,5

6..-\ O Y A A /—m=f3j4.
2= Viea 117T48s

[lpp zZoseputeasdol seunarTHoOCTH (,95 1 uucye crenene cuolo-

;f = [8~2=16 xpurepui Crspuensra £ = 2,12,
TOYHOCTh OUEHKW YCUIOBHOI'0 M3TEMATHHSCKOrO ORMASHASN R pazga
t 6= 2,12:13,4 = 28,4.
lozcTaBAfA 9TH 3HAYEHUA B QOopNyYRY (47), nonywmM

307,00 = 28,4 < h&P@ < 307,0 » 28,4
278,6 < HR@ < 335,4

B sames cayuae @ = I9 uuewrcs 2 odvexrale 2 m  3)¢ coorser~
CTByNRMUR 3HaYeHuAM R ,paBHuuu 402 y 309. Hax BuzEO, 00bexy B2
He nonazaeTr B RosepuTensHuit MHTepBAal.

ConocTaBaesue LAHHHX N0 BceM IB~T¥ 00BEKTRN IOKE3RN0,TFO
B Z0BEDUTEJNBHYY 30HY AUHMY pErpecCHM He nonazaw™ 4 o0pex?a.
CAeZoBarTeabho, u3 18 00BEKTOB NPABUABAO KJIaccnguuuposano I4,qro
cocrasager 78%.

6.12. lHoayueHnHe CTATHCTUYECKHUS MOAeN¥ NO3BOAANT: CONOCTE~
BUB C HuUMHM JIOK83QTEJH XaYeCTha DAOOTH CHBAXMiHHX HTARMOBHX HaE-
COCOB, BHABATH OApPUYNHH MX HU3KUX 3HaycHMit, onpeenuTd QaxKTOpH,
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BANAKINE Ha 0e30TKE3HOCTD IAYOMHHOHACOCHOI'C OOODYHOBARMA, Ipor-
HOSHPOBATE: NvKA3BTEAM HEJCXHOCTY U MEXDPCMOHTHHU NEpuox pasoTH
CEBOXMH, DSHOMEHIZOBATH JIPPEKTUBHHE METORH I1¢ NPCAYNpPSXLEHH?
BLEFHODO BAUAHMA OCHOXHAROUMX JAKTODPOB, [DOM3BECTYU IKOHOMHHECHUI
aHAJU3 OUSHHKN MeponpuAaATuit, COOCHOBATE N0TpeOHOCTE B 000pyLOBANMY,
BANYACTAX U AD.

7. HOMGAEKC KEPOAPUATR N0 YAYJUWEHAK [IOKASATEINE
AAYKCTBA PABOTH HACOCHOW JYCTAHOBKY

T.Ll. S8Zays NOBHUCHUA [IOoKa3aTeXNelflt KauecTBa DACGOTH HECOCHOM
VOTAHOBKY B DA3AMUHHX YCAOBHAX IKCHNAYATAUUM LEWACTCHA KOMNASKCHO
B HECKONDKUX HANpaBASHUAX:

L) NOBHUeHMEM KAuyecTBa OCODYAOBAHXA fyTew TWATEABHOTO
RQHTDOJS CXBAXMHHEX WTAHPOBHX HECOCOB,WTAHI,HACOCHHX TpyO M
JAULUTHHEX HPUCLIOCOONSHUG 5

ZJ) YAYYLeRWeM YyCNOBXY pACOTH CKE8¥MH;NX WTAENOBHX HACOCOE
IyTeM NPEAYIPCYACHUA MA4 YCTPLHSHMA BPSAHHX BANAHXAE NPUPORHHX
thaAKTOpPOB;

3} pALMOHANBHHM NOAOOPOL KOHCTDYKUUE CHbaXyHHHX HTAEIOBHX
H4CCCOB B 343UCuMOCTH OT KATEIOpHUM CKBRXKHH.

KOHTJOND KaYyeCTBA CKBAXUHHOIO OGOPYIOBaHUSA

TeZ. DHCOKOE HEUANHHOE KAYECTBO GUEHAEST H3CHTOYHOCTH, 3a-
18 HAZCXHOCTH O0ODYZOBaHUA, [CITOMY OXHHM U3 PNABHHX IDONDIA-
Til N0 NOLAUSHUK loxa3lareiell HArSXHOCTYU HA3JNACTCH “HATCABHHA
KOHTPOnN® HAYesTBa UIIOTOBASHMA HOCTYNUBURX KA NPOMHCEN HACOCOB
Nepei CHYyCKOM UX B CKBAXUHY.

7e5., HoXZult HOBRE CHBaXMNHNE LTAHrOBHHE nacoc, NoCTynaBuul ~
Ha LnpoMHce)y, AoAxeH OHTH CHaOXeH 1acnoproM.

B 00R3a8TENbHON NOpAAKE HEOOXOZMMC CBEpUTE MEPKMPOBKY HacO-
Cd ¢ ZAHHHMI, [pUBEACHHUMK B €PQ [aClopTé. CBEpPKE HOANCKATS
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HOaBp HBCOCA, ep0 pasMep, HOoMep nayHxepa 1 er'0 pasmep. lipy 00—
HEPYXEHUH HECOOTBSTCTBUA HECOC CPEKYDY.

Te4e KOHTDOM® WTAHPOBHX HBCOCOB OCYUBCTBAASTCH B COOTHROT~
CTEMM C NPABMIAMA B METOJANH, COASpXauMuca B [5].

7.5, HOHTPOND DEUMOHTHHX CHBAXUHHHNX MTAHPOBHX HACOCOB, H3I'0-
TaBiNBacUHX B MacTepcrux UIPC, oCcymecTBAASTCH B COOTBETCTBUE C
1Y 39-03-31-76 [I5] .

7.0, Upynny NOCaiKK #aC0Ca, @ TAKES LOKKPOTHYIO BOAUUUHY
34T PA MEMKY NAYHECPOM M HUAUHADOM DEHOMEHAYETCSH OIpPEAeNATh Me-
TOAOM BXOZHOI'G KOHTDONA 063 HADPYHEHKA 38BOACKOH COOpKM, B COOTBET-
creuit ¢ YUuHoTpYKUUER MO BXOZHOMY KOHTDOJAX CHKBAXKMHHMX WTAHI'OBHX
HacocoBY Pl 39~1-300-79 [I6]. 9Ta MHCTPYKUMA BKAKYAET B CEOH
MeTOZ KOHTDONA, OCOPYACBAHKEG ¥ WACTDYMEHT LNA OCYUSCTBIGHMA KOHT—
ponst, NpaBKRA SKCHJAyaTauuy OOOpPYAOBAHHA, TOPAZOK NOACUETA pPe3yis-
TaTOB KOHTPOJA .

B COOTBETCTBUKU C OTOR UMHCTDpYKUMe# BXOZHOK HKOHTDOND CKBAXHMH-
HHX WTAHDOBHX HACOCOB OCYLOECTBAAETCSH HAa CHEUNAJNBHON YCPAHOBKE B
NpOMHCHOBHX MBCTEPCKMX, CXEM& KOTODOR npuBezieHa H& puc,.IS5.

Puc.15. OxemMa ycTaHoBKE [4iA ONpedeNieHx
BEJIMUMHE 3830pa (I'PYINH [I0CAAKY)
CEB&XUHHOIQ WPaHL,CBODO  BAgoCA
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ipyaAna NOCARKM UNPEACAAGTCH IO BPEMEHM SalONHEHHfl BOSAYXOM
NpocTpadcTBa & (CU.PHC.I5) MOXEAY HADHSTATEABHHM KI&HEHOM 3 H
BCACHBANWKY KAanadoM 4. C 3arcid ueask C NOMOWBY BAKYYU~HECOCA 6
H3 xauepn MB" orKaumsaeTcA Bo3AVX. [IpM JZOCTAXEHUM BEKYyyMa
0,90 ¢ 1 KPC/GME*BaHyyH"H&COG OTHANYACTCH, Bpeus sanONHEHUE Ka-
Mepu "b" BO3ZAyX0M nOE ZelicTBUEM nepensZa AaBienusn HaX B HOK
OAYHESPOM PHKCUADYCTCH CEKYHAOMEDPOM (IPK ROCTUXCHUU CTPENKH Ba-
Ryyuuerpa oTMeTKH 0,2, CEKYHAOMED OTKANYAKRY). iisMepeHils ApOUa-
BOART 5 pasd. [0 BpeueHY N COOTBeTCEBYLUOMY ZaBlenup Ha rpagu-
85D {Ié] CNpeZelifinT BEJMGMHY 3830pa B miayHxepHoft nape CHBaXUH-
HHX ©T8HPOBHX HACOCOB puaserpamu 32, 43 % 55 MM.

AN OCTONBHEX CAYYESE BeJAUyuHa 3a30pa HAYHESDHOR napn onpoze~
AfeTCH 10 COOTBETCTBYRUEH OpUye.

7.7. B ueanx nosuumesud nokasarenel xavyecrsa paloTH CKBE-
BEREHHEY LUTSHIOBHWX HBCOCOB B 00A3aTeJBHOM IODAZKS AONXKHO KOHTDO-
JAUPOBATECH KAUSCTBO NDALSHAEMHX HACOCHHX mraHr ¥ HKT B coor-
perceeumn ¢ {12] u [I17] .

7.8. lips raxzoM CHYCHe HECOCHUX TPYO HeolXORuMO MY [IpoBe-
pUTH C NOMOEBX CIHCHMANRROIO WAGAOHA (METaINysCKOM cxranxy)
ClCWUOrS uay nosoro ceyerun zaaudelt [250 um. AuaueTpy waGnoHOB
fnpuBeZeny B rtabn.ll.

7.3. [lpuem Hacoca ZoaxeH OHTH 3auMuled OT MNONajaHusn pas-
AUYHHX NLcAMETOB, ORAIEEUMXCH CIYUBAHO B CKBAXUHC (KYCKM pe-
3MHH, CAJIBHUKOBaA HaOWBXA ¥ XD.), [POCTHM ANPYITHM QUALT-
poM.

Pe3p08 QUIBTPOB AONEHA OHTH UMCTOHN, CpHB HATOK ¥ ApYyI'He
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ACPEKTH, BAMAKLEE Ha NPOYHOCTH COSAMHEHUHA, HO AONYCKANTCR ]

OTBEPCTUA QHIABTPOR HOAXKHH OHTD OUMLEHH OT OKANXHH,I'PA3K,NECKA.
7.10, [Ilpn BpeZHOM BIAMAHMM I'838 M MECKA NDPUMEHATH 3AUYTHHS
I'a30BHE M rasoneCOdHHe AKOPHU, IpPK 3TOM KOHTDOAMDOBATE KayeCTBO
COOpPKM ApMCHOCOONeHUH, UACTOTY ¥ KAYeCTBO MX NPUCOSAUHUTEABHHX
pe3nrt., tHe ZonyCKac?CA COYCK I'@30BHX AKODE# C M3HOWEHHHMA KM

380UTHMN OTBEDPCTHAMA.,

Tabauna 1I.
Pasmepn wadnoHoB zug HKT, MM
JCHOBHHE AMaE~ Tonwuna Hapyzunit zkéuefp ma§naaa
METP TPYO CTOHXY  rym H zo IOOOM|zam H > 1000k
48 = 4 38,2
60 5 | 49,0
: =
7,0 56,7 _
8,0 3 69,9 69,9
102 6,5 ' 85,7 85,7
114 7,0 97,3 91,3

JAIyQueHUe YCHAOBMR BKCIHIYyaTaLKH

7.11. a4 noBHUEBUA noxasareneil xayecrsa palorH CKBAXUH-
HHX BPAHI'OBHX HacocoB (MPl,R,T u 2.4.) cAexyer yaydwarTs yciao-
BUA JRCOJySaTaUMM,T.C. NPEAYNpPERIATS WJIM AMKBUIEMDOBATEL BpEZHOE
BIAMAHKE [OPUPOAHHX (HAKTODPOB HA DAOOTY HACOCHO{ YCTAHOBKHM.

7.12. B MCKDUBAGHHHX CKEAXMHAX, [PA KPUBA3HE B 30HE HaAZ
HEBCOCOM, ANA CHMXGHAMA OODHBHOCT! WTaHI'y M3HOCA HWTAHIOBHX My{T
M TpyG:

1) npusedATs KOJNOHHH TPYO M LTEHI NOBHUEHHO} HAAEXHOCTH
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{npoTexTOpHHE MYJTH, YCUJSHHHE TPYOH ¢ BHYLPeHHMMY I8UNTHHMKA
KOJBRaMH ) 3

2) yMeHBUATH Y¥CKO KAYaHM¥ NpM COXpaHeRuM CKOPOCTH OTHAUKM.

7.13. Ipy o0puBax B OTEOPOTAX HTAHI B HuxHe§ 4yacTH KOJOH-
HH, HANMYYK BaCAAHUY [nyHEEeDE HA XOLY ¥ COUBMUX IEZAPABIUYECHUX
CONPOTHBIACHKAX B KJAAN&HAX H&COCOB Oonpm#y ruaMerpos (55,68 #
93) npuMexfAT® TRAXENH{ HU3 ZAf WTAHTOBHX KOAOHH. PacueT ANMHH
TARenOro HK3a npusexed B [ 12] .

7.14, B rayOoKuX cxBaxuxax ¢ IayOuHOR mojseCckKHM Hacocs 6o-
nee 2000 u:

1) AnA yBenMyeH¥HA BO3MOXHOrO 0TGOp& XMZKOCTH NPHMEHATH
ANMHHOXOAOBHE HACOCH ¢ AuuHo# Xons 4,5 M H BHES

2) B uenaX CHUECHMA H&rpysK¥ Ha JajaHCHUD A0 AONYCKAasHOIro
jipefena NPDUMeHATH HECOCH DABMEDPOM 43 uM, SHyCKaeMHE Ha uTigrax.
C KOMAEHCATOpPO. BSCH BIW Ha XOMOMHALOBAHKEOR KOAOHHE,COCTORuSH
U3 CHAOMHHX BTAHI ¥ HOXHX, VOHOBHHM KiaMeTpoM 48 uM, 1o
TY I4~-3-5]15~76, ycTaHaBjuBacMHX B Bepxuell wacTH KOAOHHH. Jas
BaAeXHON I'epMeTAYHOCTH pDe3L0O0OBHX COeZUHeHHl YNACTHATH MX JeH-
roffi @YM. (Oryer no Teue 63- /1, AsHilliilredrs).

7.15. B "necoqnux™ CHBaxuxax:

1) perynuposarhs NOCTYNISHUE NECKA UB NJSCTA B CKBAXKHY
OYTEM CHEXGHUA OTOOP8 EMAKOCTH, ©CAR NIDH HE3IHAUWUTEABHOM CHUXE-
HU¥ MAM CTaOHABHON J00HYEe AOCTHMIAECTCH CYUSCTBSHHOS YMCHBHEHMUE
OTK830B HACOCOB, CBA3AHHNX C BpelHHM BAUAHMEM [TECKE ]

2) PerynupoBaTH NOCTYHRNCHME NECKE X3 [IACTa ChoCOGOM OCBOHS-
Hif, 3aKARYANUEIOCH B CHUECHMM 0TO0pP& A0 BEAWWIHM, MeHuowe OXMISe-
#Off, 1 NOCTENEHHOM er0 NOosHWeHuM (CTyleHAMu), CTYNEHE He JOJAXHH
npeeuiarTs 20-45% OT Ha4aubHONO 0700pa;

3) DNpuMeHATH NOCHS DPEMOHTa WIM NPOCTOA CKBAKKHH "naapHult
BANYCK",



Sg%
f) yMEHBWATE NC BO3MOXHOCTH BDeMA HDOCTOS CKBAKMHHE

5) NpUMEHsTH KpenneHuwe npuasfolizol s0MN CKBAXHHN
6) ONTHMUBAPOBATH NpoOlEce Ao0HYE HEPTH UYTEeM YCTAHOBIGHHMA

¥ nojgepDEadug LEXEUMA NOJNHOIO BHHQCE negxa ¥ C00TBETLTBHN
€ 34RICHMOCTHY ?/,
WA {Qm)ﬂﬁffﬁ EQQQFFM W F: (5(’)

e %ap ~ §@3pa3MepHaR CKODOCTS;
% = CHODOCTE HWIKOCTH, H/C;3
Fra = TNONEAD NPOCE3ZTA TDYS MK KQABHEBOI'0 IPOQTPAHCTBA
MeXZy TpylOauy U wmranramum, u°;
W = GXOpOCThL GBOCOZHOIO 0CAXZEHWA NECKA ONpEASNAGTEH
no puc.lo® nay no popuyne Croxca, M/Q:

/‘;' ! 2
W:-;;’;;g*r——-t ﬁﬂ do (5¢)

1.8 g~ ycropehue CBOOOZHOrO nagzgHud, u/ca;
F+ = DJCTHOCTD KMAKOCTH, KD/M®3

/2 - ONGTROCTDL feCK&a, KU/K”;

dﬂ_-‘ M&HETP HGCIIKHKH, N

Uenec000paano Ais KaxZor'd0 mecTopoxzenus minu palflopa Hedre-
ACONYM, €Ca4 COCTAB NECKAa .HE CHIBHO OTANYBEETCR HO OTIEIBHHM
HAACTaM, COCTABUTH Ta0N4UYy MBI PpaguX ZJAA BHOOpPA NMOXBEMHHX X
XBOCTOBHX Tpy0 B 32BUCUMOCTH 0T MURMMANBHO-ZOMYCTHMHX 7e0UTOR,
{ipsMdep. il0 ZaHuduM KCcaenosaH4ll maGoparopud KpenieHud npusadoil-
HORt 3oHu ASHuliBepTs DpaxuuoHHOre COCTaBa feCcKa Ha HEeCTOpOXe—
HMAX Aldeplaiinxana, HanGoablee Ko.uMyeCTBO necka {Conee 60~70%)}
HueeT AuaMeTp uYacTHl, pabHui Miau menes 0,000I u (0,1 umu).

Jaq ZvaMeTpa YacTHUI[ NecKa Cﬁz=-0,l MM Ha puc.l7 npuBeXeHH
KDABHE 3aBMCHMOCTY MAHMMAABHOIO AEOMTA ZULXOCTH, ofecleqyBanne-
I'0 pex¥M NONHOI'O BHHOCH NecKa, 0T JuUaMeTpa nOABEeMHHX TPYO HDH
Pa3nKYHLX BASKOCTAX XUAKOCTH. [0 HuM MOZHO NOZ00pAThH pA3MEpH
XBOCTOBHX M MOABEHHLX TPYO RaAA Ooxee 3ydexruBHOoM aKcnayaTan4u

"rnecovHuX" CKBAMUH.
®pfionAn A.H. JOOHYA HEYTH WTAHIOBHMM RHacocamu:i, :Hezpa, I979r.
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Pnc. 16, 3aBucuu0CTH CKOPOCTH CBOOCAHOIO
OCAEIeHUA 3epPEH NEeCKE 0T pa3Mepa
36DESH 1 BASKOCTH XUAKOCTH.

&y ity

5 dorm

Puc,17, KpUBHE MBMOHEHHMA MUHMMANBHOI'O AEOMTA XUAKOCTH,
O0ECHEUUBAWHEIO peXuM NOAHOI'O BHHOCA NECKAa,Xua-
METP  YacTuy Koroporo Oa= 0,luM,B 3aBUCUMOCTH
0T AMAMETpa TPYS HUDH PABAUYHHX BARKOCTAX EMAKOCTH
i-BOZa32,3,4,5~080Tb, V = 0,5:1: 2-10"2H-c/cn2
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73 InA NOJZepKGHNA YCIOBHA HOMAHOI'0 BHHOCA MSCKA B MAJIOA6-
GMYHHX CKBAXMHAX CleXyer:

- [DHMEHATD: BueCTO WTEHY TPYCYaTHe WTAHIU, B KayecrBe KO-
RCDHX MOPYT CAYEATD: TpyOH AMAMETDOM 48 uM. ilpu 3TOM MCKANYAET-
Cf BOBMOXHOCTH [ONAZHKA NECKS B 3a430p MEXZV IIYEXEDPOU ¥ UUIRH~
APOM K 3aKJIMEMBAHME HUXHUX UTAHD;

~ QCYHECTBAATS NOZAUB +4ucTod (Oes mexnpumecel) EMAKOCTH
{HePTH BAM NJIACTOBYD BOAZY) B 3aTpylHOE L1DOCIPAHCTEO AN CO3Aa~
BUA HEOOXOnuMMOff KOHUSHTDALUM NECHA B [IOTOKe XWAKOCTH 0T 38008
I8 YCThd, & TAREZe NPeZOX[paHeHns HACOCE ¥ XBOCTOBHX TRyS OT BOa~
MOXHOI'O HPUXBATA . Ere cusayeT IDHMEHATE: TOIZ8,; KOTZA&
XBOCTOBAKE M TpyJyaThe WTaHTH HE OOSCHEYMBANT pEeXuM NOJHOPO BH-
Hoca necka. [py nozauBe HeracTosoift Bok:E B Hee ZoOasxuarh I1AB;

8} nas ydeHSWeHUA 3a0oitHof npOOXM © CKBAXUHEX C HeOoXbuuM
ra30BHM JAKTODOM RpPUMEHATH XBOCTOBHE TDYOHS

S) npuMeHATH NPOTHUBONECOUYHHE QUIBTPH.

7.164 B "razosx™ cxpaxuysax:

1) NpEMEHAT: CKBAKKHHEEG WTEEIOBHE HBCOCH ¢ MUHMMAXBHHM
BpeLINM NDOCTPAHCTBOM (B TOM WICAGC AAMHHOXOXOBHE )

2) CenapupoBarTh Ia3 Nyred NpaAMCHEHUR PE30BHX AKODEeN:

PUNH TpYOHHX B BCTABHHYL PA30BHX HAXOpEH, DOHOMEHAYEMHX Zag Npa-
NeHeHud B HEQTAHNMX CxBaxuHaX, ¥ o6xacTh NpaMeHenuf ZadH 3 7a0-
anite 123

3} cH¥EATH 10 BOBMCEHOCTH NADAMETDH OTHKAYKMIS

L) pocTeneHHO YBEAMUMBATH ROPPYZECHXUE HACOCA NOX KUHAMUYEC—
xalft yposeHb, OCOCEHHO C LENBY yX0Aa OT 30HY NI€HODa3Zena; H3me-~
HeHyWe [JiyOMHN NOABECKH HACO0CA paclyuTuBaTyr N0 (OpMyNe, npuBe-
ACHHOR B [9 ] .

7.17. B CKBaxuuaX ¢ CUIBHO BASKOH{ HEQTHY:

1) CHuXETH BA3KOCTH HNyTeM nojuuBa Goxee aerxok uedra,
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15% BoZu, BOJHHX PACTBOPOB NOBEPXHOCTHO-AKTHBHHX BEEECTB, &
PEKES DACTBOpUTeNeH, CHUXanUMX QUIBTDAUMOHEHG COHPOTHBACHUA X
PacTBOPANIME OTZEABHHE TAXEJNEe KOMNOHEHEH HedTH. JUHaMOrpaMuH
padorTy mTAUIrOBEX HACOCOB, CEATHE A0 oOpaCoTry UAB # nQo-

Ae, NpeRefEHH HA puc.I8.

e P

(7

a g’

Puc.I18. luuasMorpasMn paGoTH HTSHIOBOTC
Hacoca AMaMeTPOoM 43 M¥ B CKB&~
XUHE  ©2 C BHCOKOBABKOK XuJA~
KOCTEY Hp & = 3 M, = 5 Ra4/MBH
a) 20 60paloTKH HAE, G) nocixie
o6padoriu I1AB

Ha puc.I9 noxasano uaMeHeHUE BABKOCTH HEQTH npu xoCaBie~

HUN saconbed?as

7
5
894 -
480 - Puc.19.3aBNCUMOCTE BABKOCRY
\\L HEeWTH OT TEMOSPATYDH

CMECHN:a~IpH 33KAYKE
4o a 10% azcopOenra;f~0es
AoCaBreHns ajicopteH—
Ta {dandne UHUNGPa

0 dI4Y "Kapagarae(rTs®).

20 3 40 2 62 0w @ 9 t°
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2) B lenAX CHYXEGHKS CUJ CONPOTHBACHMA NPUMEHNTH HACOCH
GONBLOTO AMaxsTpa Npy Megbllel CKODOCTH OTKAYKM S*N ¥ HJIANAHH C
PRCHXDSHHUM [NPOXOZHHM CEUGHMEM:

3) B UendAX NpenoTBPEUCHNA #3rula HUEHel 4acTH KOJOHHH DU
BaAsxocT BuixceTn ko I lla.c npusesars "raxernwi Hus®, Jpy Bas~-
KOCTH EMAKOCTH (0Jee I lla.C npusmededns YTHREIOIC HKU3AQM™ HEUEHAECO—
O0pAa3H0 BCICACTBHE CYWECTBEHHOI'O NpEeBHYCHNH CUA TPEHHUA HAZ Be~
coM "TAKenoro Husah.

7. I8. Bepxyan rpaHuna TeXHBJYeCKM BO3MOMHOI'O NpUMNEHEHKSR
CKBAXMHENY WTAHIOBHX YCTEHOBOK, ICXOZAR U3 YCJACHEUA ABUXSHHA UTAHT
063 “szasucanga®, ofecnevyeHus ZOCTATOYHOR YyCTANOCTHOR NMPOYHOCTH
HOJNOHHH IDE OTKAYKe BHCOKOBA3KUX znAKocTe#} {no pacueTam MLIX »
Il mm,I'yOxuna) cocerasaser 1,5 - 2,0 lis«c.

7.19. B "koppoasodsnx" ckpaxuuax [ I8, 19 *

1) EIR H8CEepPOBOJOPOARNX CPEZ NDUMEHATH MHIMGCUTODH HODPO3MHM
OTEYeCTBEHROr0 npoussozacTEa UKHC-AsHil!linegrs, TPM;

2) ANA CEepOBOAOPOZHHX cpen — "Cesep-I" AHNIO u xoMMO3UURY
nHruouTopes MKHC-AsHUAlllinedTs ¢ AHIIO.

“Rurudarop MKHC-AsHUliHepTs NpUNECHACTCA AAR NOXKIBICHUA HIAM
TOPMOXKEEMA KODPC3MOHHHX OPOHECCOB B HEYTEI'a30BOAHHX CHCTEMAX,CO~
AEDEGLUX BHCOHKOMHHEDAAM30BaHHHE NNaCTOBHE {XeCTHME M LEeJIoYHKEe)
AN NMPOMHCAOBHE CTOYHHE BOAM C ofuel uuuepanusauune# Jo I80 r/x
B NDUCYTCTBHI YIJACKUCAOI'O I'aSa U KUCAOPOAA B JIOCHX KOHIeHTpauy-
AX ¥ cepc oZopoAa zo 100 up/xt f 19] ;

3J) nNpuMeHAT® TpyOH a0 TY 64-2-67-76, BHYTDEHHAA NOBEPXHOCTD
KOTODHX NOXPNTA CENUKATHHUN 3IMIAAMY;

4) ZAA CEpOBOAODPOLHHX Cpek I(pUMEHATH: TPYOH B COOTBETCTBUM®
¢ Pi 39-1-108-78[171.
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7.,20.B "cozeorasranmux? CKBaXURAEX:

1) BBOZMTE B 3arpy0s06 MPOCTPARCTBO CRBaX¥HN BOXHNE pace-
BOp NpeAynpeRuTelnia COAGOTAORCHMHAT CMECH S&MMOQOCA C CYNBPOEQAOM.
TexHoxoruvecKkas CXeéMa HOAIOTUBKM W HO3UPOBKM IDBAYHDSAMTEIR
ooseoraoxeuusn “IC-Asiiliinedrs-76" Zasa 3 [20]

2) NpUMEHHATH Ads YAANCGHMA IUACA BOAHHE DACTBODH: &) OXKOrO
H&TDHER, 0) COARHONX KuCAOTH C AOUEBKOR XjAOpUCTIPO HETDHRA RIM
XZOPMCTOro BMMOHMA, B) YIASKMCAOPO HRATPHA .,

7.21« B "napagrgamuxca® CKBIXHHEXS

1) npuMexsTy MErOBTOpH napaguHoOTRONSHBH

2) DpuUMEHAT: SJeKTpPOHAI'DeBaTEAD IAYOHHHHA sueXxTpyOHuH
SIM~30 noxcTpyrumy Ashllilineg2ry, ycramapaumsacuuil! B 20HE 0PR0X0-
Hu#t napagmua Ha HACOCHO-KOMADeCcCOopHuX Tpyfax, 3rk~30 Bxanuser-
cA 4epes kaxawe 7-I0 Zueldl B SaBUCHMOCTE OT AcOUTA CKBAXRER,HH~
TOHCHBHOCTY 3a/8pAJMAMPOBAHAR ¥ I'IYOMHH CHYCKA ¢ NPOAORRMTERH
HOCTRHM NnpOrpesa 6 93

3) npoBOAATH HPOQUJABKTHYECKHE OYMCTKM CKB8EMHE OT napaduEa
nyTeM o6padoTKM ropauclt BoAo#, naposm, ropadefl Regrrv, saxaynBa-
oMol B 3arpyOHOe npoCTpaHCTBp. Teuneparypa NNABECHRA RapafaHOB
(yracBozopoos cocrasa Crp=Csg) o 27 Zo 71°C, a uspesanos
(C3g~Cgs) = or 65 0 88°C;

&) npuMeHAT; HECOCHO-KOMADSCCOPHHE TPYOH C 3alUTHHM DO~
KPHTUAMY ANA YMEHBUECHMH URTEHCHBHOCTY OTIZOXesMH napadusa HA HX
BEYTpEEHGHE DOBEpXHOCTH.

Bu0op KOHCTPYREMY CKBAXMHMHX HTSHEIOBHX HACOCOB B
BABUCHHOCTE 0T YCAOBME 2ucnayaTalus

7.22. Meponpnarus, NPOBORUMLE NO JAYYMERKY YCAOBRHA pacoTH

HACOCA, YyMEHbueHMY BDeAHHX BAMAHKYE TeX MiAM BHHX PBKTOpPOB, HE
necran4aeT aTH GaxTops NOAHOCTEN,
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7.25, C HedbN HOBHUCHUS KAYSCTBeHHNXK noxasarerneydl padotH
HacQCO0B, NEEDEMOHTHOI'0 NEpHOA3 DPAOOTH CKIAE:HWG CHeZye? HpUME-
HiTh B HHUX HauGonee ¥3HOCOCTOHKHME AeTalM, NDGRUABHED HOACKHDATH
K CKBAEMHES IDYNNy NOCAAKY TapH NAYHXEP-IMIMHAD, & TAKES M30IM-
pOBATH Napy 07 NounaiaZua afpaszKsa ¥ yAYUNATE: yCNOBUA CMA3SKH,

7.24. Ipynny nocazxy faph BIYHESD-UARHHAD CHEBAXMHHOIO H&-
coca BulHpaTH OPUSHTHPOBOYHO NO Taliuie 15> B 38BUCHMOCTH OF
PAYOMHH NOZBOCKH HACOCH M BA3KOCTH BOAOHEQTHHEOH CDEAM.

Taomna 13,
EnGop rpynnH HOCSAMM HMTSHIOBOPO HAcOCAE

}{EE ._ Bga'z _
HOXBECKH, M | asc cazxm
xo 0,025 I
20 1000 0,025 ~Q,1 I
| obume 0,1 i ung O
Zo 0,025 . O umw I
I000 - I500 | Q0,025 = 0,1 | I ugu 0
ceumg 0,1 { it
ao 0,025 ' % Q
cBume ISQ0 %
Gggzs - GQI Q ARY ;{

OKOoHYATEABHO ONTUNMEEBHAA BEOIMYUYHHA 3830D8 H83RAYELICRH HC
pe3yabTa&TaM DACOTH HACOCOB 2 KAXACH CHEERNHE XOHKDPETHOH xaTero-
DHH «

7.25. B "HODMAABHUX® CKBOXKHAX ¢ OCBOAHEHHOSTLH AC 997 »
COACDRGHMEM MeXnpumece® 1o 1,3 I'/X NpPUMEHATS CKHANUHENEG H&0G=
CH BCT BHOrO ¥ zeBcTassoro tuoa HUBI m RCHZ.

7.26. AAs 24CHAYATA. 1M MANOAEOLTHUNX ¥ HOIAYOOHMX CKBAXUH O
rayousoft noAsecky 20 500 M 2 npy XoZe cragxa-xayaaxeg go 0,6 u
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MPUMSEATE ABYXBTylOuRze xacocu Tum& HCHI pasuepaun 28,32 u 43 mu,

Hacoc 370 mueer Hedoasuyk anpay (1o I,9 k), uTO BEChMa
Y2OCHO NpPKH TpaHClIopTUpOBRaHuN.

7.27. B Hacocax HeBeTaBHOIO TRNA, padoraryux Ha cpelusit
PayOure, NPUMSHATE NAPY XposupOBalHH nayHEep - BTYNOUHNH LH-
NuBAD N3 ctaan S0P, o0Jazanuyl nospme O0ff M3HOC )CTORKOCTRD MO
CpaBHEHHY ¢ napoil XpoMUDOBSHHHE IJIyHEED =~ BTYAOUHNE HMIKHIAD U3
crany 40X,

7.28, Ang yciaosull CuABRO OOBOAHEHHHX CHKBaXUH C AeGUTOM XO
100 u3/cyr., DAYGHHOA NOZBSCK: H2coca& A0 1000 M HDUMEHATH HAw
CocH Tuna HOBIBY ¢ 0e3BTYROYHHM I-~1NUHADOM ¥ KOMCOUHUDOBAHHHM
TAYHEE JOM (C IATHOASCATHI0 PA3Pe3HHMU YIAOTHATENBHHMYM KOIbUAMM
H3 Macia0~0SH30CTOUKOE pe3usm Mapky Wil.-I243 ¥ XpoMupOBaHHON
¢ 3pXHCCTBRN MeTaMMueCKof Hanpasiasnueld dacTu). CM. Taon.Is4.

7.29. B onyGoRMX CKBARMHEX, OCOCEHHO B YONOBMAX ruipoadpa-
3UBHOIO M KODLOGHOHHOIG M3HOCEZ, [IPUMEHATE N&py XpOMUPOBaHHUA
NAYHXSD-LHUAUHIP C G30THDPOBAHHON BHYyTpeHHE! NOBEepXHOCTHW,HYie-
5of uad nepsolf rpynnd nocaiky no 00T 26-02-1424~76.[lpeunyuecq—
BEHHO PEKONMEHAYETCH mIyHxep THna "necxooOpef” (wacocH THIA HCBI).

7.30. B 3883CUMOCTA OT PAYOMHW CilyCK& HAlOCE& NDUMEHATH
ﬁxyﬁaepﬁ C IWppopesnuporadHofl anudofl. B CKRBAXMHAX ¢ INIYOUHOU
nofZBeckn IS00 M u Oozee - I[BOO wn; I000-I500 -~ 1500 mmizo IOQ0M-
1200 MM (cU.Ta0n.14),

7.31l. C UEAbY NOBHUEHHA Ce30TKaSHOH paloTH HACOCA B OCHAOE~
HEHHHX YCAOBAAX NPUNEHHTH: KIARAaHH C G0N M3 MeTallOKepanyues-—
KOPO TBEDAOIO CiaBa uMapxyu BHOHB, o0aazamilie BHCOKOH CTOHKOCTHD
K I'MApOacpa3uBHOMY M3HAmKBAHUK (CM.Talbx.l4).

732, 0 Hessh nOoBuEeHKA U3HOCOCTONKGCTH ¥ IPCPUETUYHOCTH
KJAANAHOB 38KPHTOIO THIA [PUMSHATH B HUX YHpyT'oe Hanpasisniee
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YCPpOHRCTBO ANA WADKKE, CHuxamuee patouue HarpysXy Ha pacoyyw

gacKky cezna ¥ pelpa HANpapIAniero ycrpolicrsa (Ccu.radn.l4).

753, Jna opbexkTUBHON SHCNIYATALMM CKBAEKH C OCHAOXHEHHHMK
YCHAOBUSIMYE PSHOMGHAYETCH IDUHCHATEL HOBHE TUNH CHBEXUHHNX WTAHI'O~
BHX HBCOCO0B ¥ KX Y3IOCR, NPMHUUGAGIBHO OTHMIANUUXCA OT HACOCUR
HCBI # HCHZ2, llpuMeHeHWe MX [O3B0JAT 3HAUATENIHHO INOBHCKUTDL IOKa-
3aTeAM HAJZIeXHOCTU M MEEDEMOHTHHR nepuor patoTH CKBaXUH olpere-
JGHHMX Xareropuii:

1} zng "necouxux" cxBaxuH Hacocw tuna HCH2T nox Tpybuarue
nTaHry ¥ tuna HCBIB un HCHZB ¢ 3amuro#t sasopa 10 XOHUAM HJAYHEE-
pa OT IIONAZ3HUA MECKa ¥ CEenaparTopoM, CHOCOCCTBYWUNM OTICACHMND
HEeTH M3 OTHAUNBASMOHM EMAKOCTH, uAVuEH HA CRa3KY MIYHXCDHOU
napH, a rarxe HacocH rTiaa HOBIAMI ¢ ynpyruu Hanpaeaaoupy yor-
poicTBOM Xif MapuaKa M THESPAOCNASBHHM CEMIOM KIafnaHa;

2) mans Yrazosux" CKBAEUH CO CBOGONHMHM I'a30¥ — HACOCH Tina
HCBMl, AByXNiyHWeDHHS ¢ SaMEQM HE&BEDXY:

3) ANA OTKAUKM BHCOKOBRSKO# RUAKOCTH ~ HACOCH BCTaBHbL.
euna HCBLI-55/43 u HOBI=-385/43;

I}) ZNnA SKOIAYSTAHW.. CKBBXMH ¢ Iayduso#d nozsecxy Ao 3500 M
nacocu Tuna HOBL n HOBZ:

5) Zn QOpCHPOBAHHOH OTRAYKM HUAKOCTH ~ HACOCH Tuna HCHA,

7+5%. OCHOBHHE HapaueTpH PEKOMEHIYEMHX CHBAXMHHHX WTE&HIO-
BHX HaCoCOB IpuBezeHy B tadx,l4. OnucaHue ¥ nOoApolHAR TEXHU-
YeCKaf XaparTepucTuka Hacocos, mpuezuuxX B OCT 26-02-1424~76,
neny B [5] .

OTAMUUTENEHNEe OCOOSHHQCTH HACOCOB, DPOHOMEHEYEMHX XRA NP~
MEHEHNA, HO HE BogieZunX B “HHCTPYRUMD IO OSKCHNYATaRuY CHBAXKH-
HHX WTAHIOBHX HacocoB®, npusel HH B npunozenuy I u 2.

7,35, [lpy BHOODE Tuil8 CKBAKMHHODPO WPEHTOBOIO HACOCA B 3aBy-
CHMOCTH OT COCTaBa QTKaypBaeMoil UAKICTM (HaJBype NecKa, rasa,

BOAN, CBOHCTB HeyTd, Pasa u NJiacToB Ol ﬁOAH)GﬂEﬂyET GYRCEOACTBO-
P8THCH Tavx., IS5,
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Taomana IS5
061acTh NpUiKCHEHNA CHBAXMHHHX HTAHPOBHX HAcOCOB

JOAEpRa- (SABKOCTH  LoZiepRaite dunepanu- |Texnepa- (Conepka- |loKasaTeny Hanemﬁocmni
4G MX~ (XAZNOCTH, (BOZH B 0T~ |BaLMA Typa owxsgggﬂgﬁg“ {upe oO6BozHEHHOCTH HE |
Tl qpameceﬁ,; [1a.C aqydBaeMoit ! BOAN, /2, {uuBaecMOf {1a3a Ha |Gosee S50% no O0BeMy |
' _ npueMe HajUCDEAHAR |0 e'HﬁH“
| aacoca r/a He Goniee 'xnnxozzu B|{He Goxaee gguin, cgca n?/ ngadorxa iCiﬂi cnym~!
i x 110 00he- o (B8 [O0BENY 47 1
. J0 OTH&E38, {0H AO Clle-
i | MY ze Goiice) ac lcauug,4ac
;HCHI,HCHZ,HCHE | 65C0
HGBe z0 1,5 | 20 0,025 600 10000
| HCB1 ' ce 7000 |
HCH M1 _ ' (00 —
HOEL —  z. 5,2 | 99 10 | 130 I0 | 1500 5000
 HCBIOMI | ‘ | 1800 6000
HUH2T, HCL L8, HCH2B > 1,3 ]| &0 0,015 | 4000 7000
HCBIL 20 1,3 0,3 Gongde ] ed00 10000
HCBJ %0 '0,0I5 25 | 6000 | 10000

HCBIBY-~S0 | zo 3 90 10 2I00 3810
——— . ‘10 R R | 1700 3120

Opumecqanue: I) npu O0BOL SHHOCTY NpoAyku¥M csBnme 50% IMOKABATENM
HERECEHOCTR MOI'YT CHUXATHCH HA 25%;

2) COZSpXaHue CEpUBOAOPOXER 1O o0beMy He Oonee S0 ur/x

A
Qo
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7.3 . Aag Oones pPAHUCHANSHOIO UCHQAB30EAHWA HTAQHIOBHX Ha-
COCOB ClEAYEeT UPSKTUKOBATH HPHUMORGHHE OTp GOTAHHHX B OTHOCH~
TOABHO [LAYOOKUX CHBaX¥HZX HACOCOB, B CHBaEMiax C MeHdbHe#h riaydu-
KOit mogsecKky (npuMmepHo Ha 40-50%), npeAvaputelbHO NDPOBEDUB MX
COCTOAKRKS,



(iphaokenue 1

Haco0O CXBAXMEHH# HTERrOBHUl
tuna HCBIDY-50

}iacoC NpexKaBEAYEH XNA OTKAUKY XUNKoCTW M3 He(drABHX CKBA~
X4 rayousof moareck¥ Zo I000 M & neduromM Zo 10O u®. 8o~
CTOMT M3 HexsHOro (O82RTYNOYHOro) UEMAMHApa I ¥ IayHEXepa,koTOopit
ApoACTaBAACT COOOH XpOMUDOBAHMLE NAYHEED C YCTSHOBIGHHLMA T 6I'0
LMIMBALMYECK 8 KAHARKK 5 YNJAOTHAUTE BHLMA KOjubnaiu 2 {(puc.li.l).

LMABKEAD MBI OTARMBAETCH M3 O6CHMOBHOM XONQOAHOTARYYOHR TPYyOM,
8§ JONOTHUIGABHNE XOABUZ — H3 MACKO~0CH30CTOURKOH DEsMHN,4YTO OUSC~
neyuBaeT HAZGEALYK padosTy HAcOoCA fpy TeMOeparype OTKaquBacuoft
X4 4KOCTH KO 363 K’{SOQG).

Hacoc HCBIbLJ~50 0o cpaBHOHKD CO BTYAOUHHY:! HACOCAMM
HOBI-43 Mghee aaxsdMyBapiuiicn, paloraer B3 I1,5~2 pasa Goasme,
0C00eH#Q B OOGBOZHCHHNX CKBAXMHAX, JTU HACOCH JEI'KO DOUOLTHDYDD-
CH.

Hacoe Mox8T GuT® BOCCTAHOBZSE M CHyEER B CHBAXHHY HOOAHO-
KpaTRO.KpurepieM HoASCOOIPA3HOCTE NNOBTOPHOIO HUCNOAXBRIOBAHUA MU~
RiHEpA B IAYHZEpa ABRRAGTCA BEXMUKNA KRBHOCA NAYHKEpA.

lipy #3HOCE nIyUXepa NOo XKohuaM xHa rayouny 0,7 uy noBTODHO®
HCOOXH30BaAKLKE er'o Heleaecoolpaszdo. UMIUHAD K0xe?T OHTH NOBTOP—
HO MCHONB30BAH C HOBHM NAYHXCGPOM. ilpr oTO0U He ACNYCKENTCH I'Ay-
GOKNe NOBpOXZCHMA OT KODPDPOSHM HA BHYTpeH48i§l NMOBEPXHOCTH NMIHHXR-
pa.

B yCaoBusiX OPOMHCAOBRX MSCTEpPCKMX HA&COC BOCCTAHABMBAGBTCH
88MOHOft YRNOTHKMPEABLANX RKOAEN HAM RAYEXeps 88 I5~20 MER.
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[ipynoxenune 2

HAaCOCH CKBARBHHNG wTaHIroBue Tuna HCBIYI u HUBINKI

DpelU3BHE 4NN ANA OTHAUKE XUEKOCTH M3 HEQTAHHX CHBAXRK IAy-
Guuol no 2200 u.

Uranugb?ea 0T HecocoB HCBI u HCBIN teu,q20 BucCr0 mapuyo-
BuX KJNAMayoB C XOCTHOA KOHCTPYKU4sH cTaKaia,RajipaBirspiero mwapux,
NpUMEHADTCH KHSMAHW C YyNpyIiM HanpaBIANUNM YCTpoRaTBOM {(8B7.
CceAi. B 60.449 no kx.04B 21 (021).

lpruuyunynssEas CXeMa Kaaenala (puc.ll.2) coorsercriyer OCOT
co-02~L424~'16, Knanag coziepxuT Kopnye I, B udauuipugecxoli pac~
TOYKE KOTULOILC YCTAHOBIAGCHH Hanpasisomes YCTDPoUcTBO & C YyApYI#xa
BEPTHREAIBRNMY pelDauk ,Xe( .50 CBA3AHHNMY MeXLY co0cfl B HuxHed
YECTH yNPyIuK UMARHIDUMYECKMM XOABIOM~OCHOBAHMEM C NpPOPE3s®,la~-
PHK 3 ¥ UMAKHAPSYOCR08 COZNC 4, NpURaToe X KOpnycy HaKo€eudy-
1OM S, RANpABAAKKEe YCTPOUCTBO 5 yCTAHOBAGHO B LMAMALPUYEC KO
pacTouK8 KOpfyca CBOOOAHO ¢ o0pas3oBaHueM BOPXHEro TOPUBBOrO A
pP8AMANBHNX 3850p0B. Pelpa MMEKT BHCTYNHN AXA ODDEHEUCHAR NOARC-
Mg wmapuxa.Ceans xaanass nacoca HCBINKI wsroTarauBasTCa K3
MeTBNNIOKSDAMUYEC KO0 TBEPAOIC CHNEBa.

B MOMEGHT OTKpHTHA KJI3N6HA NADHK YAapaeTC] 00 M3OTUHyTHE
peldp8 HanpaBAANYEro ycTpoficTa,& zarTem HauyHaeT nox XelicrsiteM
NOTOKA EWAKOCTH COBEPNATH BPAWATEJNBLHO-~I0CTYN&ATEABHOS ABEXGHUE.

Hauuque yOLyrorg LUAJSUEADMYGCKOrO KOJIBIA CRoOCOUQTBYET Jonee
CroxoiHOd nmocaAKs Wa_MKA B 06440,8 COOTRETCTEYDKLAR XSCTKOCT: K
Harubanian NoA8TAUBOCTE pefep HALraBJIALEePro yCPpoiCTBA NO3BOARET
eMy YApyIro XeQOpMEPOPOTRECH K GMOPTU3UDOBATH TEM CANHM BO3XOHR-
cTBEe padoguXx Harpysox {yAapoB wapuka ¥ AeHCTBHE CTDYH XHAKOCTH)
B pesyiupTare YMCHBESGTCRA KKHEETHUCCKAR 2HEDIUME KapHKE ¥ CHUXaART-
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lpguarue yononsue 0003HagenKRA

ZABNOTD NAVHESDS HE0OCSH, M3
o05seusan COBOZHOGHHOOTE: HedTus
OCBOZHSHHOCTS NNOAYELUY CKBOREWEN;
NNOUBAL NNYHEEPA, uz;

rasosuft faxyop, M°/u°;

YOXOpGHME CUIN TAXECTH, ﬁ/ba;
PAYCUES ClTyoia ([OABSCEH) BACOCH, M}
CpezHAs Iay0dHa ChyCKa Hacoca, M
BHCOT& ZBHAMUGECKOIO CTON8 EMEHOCTH:
HO3POULKEHT SKONRyarayun;:
KOSGPURNZHT NPOAYKTHBIONTH, E?TI:HE
POPU3CHTANBEDE cMeneHns 5a008, M3
ANMHA DRYHASpa, M}

MUHepAnU3ANUA BOX CKBARNHHS

KONWYECTLO OTKES0B HACOCA B TEUGHUS DACCMATDEBAOMOIC
EORONA SKCIAYATQMMH 3

KOAUYECTBO HAXOAAUMXCH NOX HaOALICHROM ﬁacconBémmg,c;Ewux)
KONUYECTBO QTKA3ABUMX HECOOOB X MOMEHTY BpeMeny 1 ,
KONUYESTEO HCHPABHNX HACOCOB K MOMGHTY Bpeucsm £ = ¢

ofnee ROJAYSCTHO HACOCOB, OTKABABUEX M3-38 H3HOCA
NAapH NXYHACP-UHIMHEAD §

KONUYECTBO CKBEXUHS

qUCH0 Kayauufl;

WHCHIO POMOHTOB M3-38 HEUCNDABHOCTH HACOCHOI'O Q0ODPYARAOBAHMA}
cpesHee yuMCaO KauU3HME B OZAHON CKBAXUNES

RaBACGHAC Ha ApdeN6 HACOCA, Mﬂa.(xrc/hnz);

/

L ]

I

Pas~ AaBnesse sa ssGoe, Mia (xrc/ci?);

Mot

gggaa NOASCMHHX DOMOHTOX H3~88 HGMOIPABHOCTE WTAHIOBOIO
ocas
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JaRTHYECKA I0ZRY8 HacocHOR ycfaﬁenna,1a3/c32;
TEOpeTHUSCKaR (MAeAnBHA } NMOAAaua Hacoca, MO/cyeT:
ASGHT CKBAEMHH, M°/0YyT:

cpsaumft pecypt Hacota, CyT;

XOX OAyHXep&, M3

creZHull X044 niyH¥epa B ORHOR CHBEEMHE, M}
CPBALHAA CKOPOCTD OTHKAUXE, M/MHEL]

QaKTAYEeCKAN cpenunlt pecypC MTHHI'OBOIO Hacoga:
PEOPOTHUCCKUR CpeAHM# pecypC WTAHIOBOIO HACOCA;

BpeMa Ce30TKa3uol paGoTH f-20 HACOCA MOEAY l-u g(l-t)-»
OTHKA3aMN, CYT:

NPOZONXUTEABEOCTS & ~I'0 MOXSEMHOTO PEMOHTE, CYT;

Bpeuss 0osoTKa3dol paldoTH Hacoca AC LEPBONG  OTHA3E,
CyTs

OTAENBHENYE nepuoX BPOMEHE]

BpeMy 0eanTKu3HOf DPaCOTH CHDARMHK MEXAYy (~fu [ oTXasaMu,

C¥Ty

Bpexs paforTH J HACOCA B CKBAaXUHe, OYy7}
KajeHA&pHOE BpeMs padoTH Haco0C0B, CYyT:
Hepuvi, 23 KOTOyHR npoM3BOZMTCH pacysT, CYT;
HapaOorTKa O n8pBOI0 OTKA38 Hacoca, CyT:
BpBMS (-20 HIPOCTOR CEBOXMiH S

POPpH3OHTANBE0S CMEUEHKE 3300 CKBAXMHN 0T BEDTHERAH,
BpuXofamecc Ha xaxade I0 M rayOuuH CHBAXMHKS

PACXOZKOR BOJOCOAEPABHKE ;

JREABHANA BEC CHECH {rasoxuxKocTHCH#) B 3aTpylsBOM nPO-
GTpaHCTBE, XKO/u”;

3820p B3 CTOPOHY MOEAY NAYHECDOM ¥ NUAKHZDOM, M}
HXpHBM2HA CTBONA CKBREWHH, IpPanyCH;
HA4aNbHER KOOPURUMEHT ROZAWM:

ROHSUHHY KOSQCHIMORT HOZANY]

YAC RO 065 CEBAKMENS
cgnnaiggogﬁezaaaara-npeieanieaaaxaae, CyT.d
Bpeus paloTH HACOO& A0 OTHABA NAPH MAYHXSP-HMAREAD]
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ﬂ’g - KOSGDUIKSHT AUHAKNYHOCTE ;
V - KygeMaTHYsOKAR BHA3ROCTS, szfc;

‘r}cpw KUHECHATHIOCKRR BASBKOCTE HPOAYKIEY CHBARIE, u? /o
J? — MAOTHCOTEL XWAKOCTR B CHRAXUHE, Bre. .

s
é,,F- NpUBEZOHN0E HANDAEEHUS B TOYRE DOABECA WTERT, KIC/Muc.
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