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Onpenesnenue pe:xkuma pad0Thl HACOCHOM CTAHIIMHU 2-TO MOAbEMA U €€

pacyeTHOM MOJAYH.

Pexxum pabGoTel HacocHoM craHumu Il mombema ompesnensercs U3 yCiIOBUU
MaKCUMAaJIbHOTO MPUOJIMKEHUS TMoAaud K rpaduky Boponorpedienus. OObIYHO
PEKOMEHAYeTCsl MPUHUMATh pekuM padboThl HacocHoUM ctanuuu Il mombema, kak
JBYX — TpexcTyneHuyaTton mnopauu. Ilpu omnpeneneHnn CTyneHed MOoaadu
HEOOXOJMMO CTPEMHTHCS K MHUHHMAIBHBIM OTKJIOHEHUSM HX OT Tpaduka
BojoNOTpeOeHusT (Ha puc. | MyHKTUpPOM TOKa3zaH TpaduK TPEXCTyNeHYaTon
nonaun). bonee moapoOHO ocBemieHWe BbIOOpA pexuMa CTyNmeH4YaTol padoThI
HacoCHOM ctaHimu naHo B kaure B.U. Typk A.B. Munaes, B.fl. Kapenun Hacocsl

1 HacocHble ctaHmu. M., Ctpoiusaar, 1976, ctp. 150 — 154,
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Puc. |. I'paduk BogonoTpedieHus U mogauHu:
BOJIOTIOTpEOJICHHUE; - - -TI0/1aua

ITocne cocTaBnenus rpaduka cTyrneH4aTon mogayr HeoOX0AMMO TIPOBEPHUTH

€ro Mo ypaBHEHUIO
100 = Qity + Quty + Quitin,

rae Q,, Qy, Qu — momaua BOABI HacocaMHU B TIPOIIEHTaX OT CYTOYHOI'O
pacxo/ia Ha COOTBETCTBYIOLIUX CTYIEHSX;

ty, ty, ty — BpeMst mogauu BOJBI IO CTYIICHSM.

Ecnm oxaxercs, yto mpaBas 4vacTe ypaBHeHus He paBHa 100 %, 1O
MPOU3BOJMUTCS KOPPEKTUPOBKA Tpaduka IMyTeM H3MEHEHUS BpEMEHH, 100

pacxojia 1o CTYICHIAM.



I'mapaBianyecknii pacueT BCaChbIBAKIIMX M HANIOPHBIX TPYOONIPOBO/IOB,
omnpeeieHue MOJTHOT0 HATIOPA HACOCOB, MOCTPOCHUE XAPAKTEPUCTHKH CETH.
PacuetHblif pacxoj [Jisl HAMOPHBIX BOJIOIPOBOJOB HACOCHOW cTaHIMH |
nogbeMa TpU TOCTYIUICHHMM BOJABl HA OYHCTHBIE COOPYKEHHS, paBEH
CpPEeIHEYaCOBOMY pacxojy BOJABl B JHU MaKCHUMaJIbHOTO BOJOMOTPEOICHUS C
Y4€TOM pacxojia BOJIbI Ha COOCTBEHHBIC HYXKJbl HACOCHOW CTAHIIMHM M OYUCTHBIX

COOPYKEHHH U OIPEENIIETCS IO POpMyIIe

aQMaKc
QP = T '

/1€ Quae — MAKCUMAJIBHBIA CYTOYHBIN Pacxo/I, M3/cyT;
t — IpPOIOHKUTENBLHOCTE PAOOTHI HACOCHOM cTaHluH, t = 24 u;
o - KO3 (PHUIMEHT, YIUTHIBAIONTUIN PacXo ] BOJBI Ha COOCTBEHHBIN HY)bI, oo = 1,0
+1,1.

[Ipu mocTtymieHun BOAbI 0€3 OYUCTKU HEMOCPEACTBEHHO B pPE3epByap
yrctou Boasl o = 1,01 + 1,02.

PacueTHbIil pacxoa BoJbI A1 TpyOOIIPOBOIOB HacOCHOM ctaniuu |l mogbem
OTIpEJIEISIETCS KaK CyMMa YaCOBBIX PACX0JI0B MAaKCUMAIBHOTO BOJIONIOTPEOIECHUS U
MOKapOTYIICHUS:

Qp = QmaKc + Qnoxc;

Qcym
Mak :—'m;
Quiaxe 100

rje M — MaKCUMAJIbHBIM MPOIEHT BOJOMOTPEOICHUS TI0 YacaM CYTOK.
JuameTpbl TpyOONPOBOJAOB OMPEACISIOTCS JJIsl BCACBHIBAIOIIUX JIMHUM,
HAIMOPHBIX TPYyOOIIPOBOIOB, HAXOASAIINXCS B Mpe/eax 31aHusI HACOCHOM CTaHITUH.
KonuuecTBo BcachIBalOIUMX TpPyOONPOBOJOB B HACOCHBIX CTaHIUAX |
MOoJAbEMa, COBMEIIEHHBIX C BOJ03a0opoM. JlmameTpbl TpyOOMpOBOJOB 3a
npefenaMyd  CTaHIUMU CJIEAyeT MPUHUMATh HCXOAS U3 CpPEeAHEH CKOpOCTH
JBW>KEHUS BOJIBI (Ta0I. 3).

Taomuma 3



HuameTp TpyObl, MM CxopocTh BOJ/IBI B TPYOONPOBO/IaX HACOCHOM CTaHIINH,
M/c
BCAChIBAKOIIIEM HaIlIOpHOM
Ilo 250 06+1,0 08+15
Ot 300 o 800 0,8+15 1,0+ 3,0
bosee 800 1,2 +2,0 1,5+ 4,0

JnameTpsl TpyOOIPOBOIOB ONPEAEISIOTCS 10 popMyie

d : 0,4
2V, -3600 '

rie Q — pacueTHbIN pacxoj, M3/q;
V — cpeaHsis CKopocTh, M/C;
N — KOJUYECTBO TPYOOIIPOBOIOB, IIIT.

JIns yMEHBIIIEHHUSI TUaMETPOB 3aJIBDKEK M OOpaTHBIX KIIAITAHOB CKOPOCTh
BOJIbI B TPYOOIPOBOAAaX B Mpejiesiax HAaCOCHOW CTaHIIMM MOKET ObITh yBEIMYECHA
10 3 m/c.

Tpebyembiii Hamop HacocHOW cTaHiuu | mogbeMa ompenenseTcs Mo
dbopmyie

H = Hl" + hB + hH.C. + hH + 1lol

rae H, — reonmesmdeckas (reoMmerpuueckas) BbICOTa MOJAa4d BOABI, T.€.
Pa3HOCTh OTMETOK YPOBHEH BOABI B CMECUTEJIC OUMCTHBIX COOPYKCHUH U OTMETKHU
MHUHHMMAaJIbHOTO YPOBHS BOJIOMCTOYHHUKA, M;

hs, Dy, Ny — MOTEpH HAOpa COOTBETCTBEHHO BO BCACKHIBAIOIIEM, HATIOPHOM
TpyOOIpPOBOAAX M MOTEPU HAIOPA B Mpe/ieiaX HaCOCHOW CTaHIUH, M;

1,0 — 3amac Hamopa Ha U3JIMB BOJBI U3 TPYOOIIPOBOIA, M.

JIns mpenBapUTENbHBIX pacyeToB IMOTEPU Haropa B Mpelesiax HacOCHOU
CTaHIIUM MOJKHO TIPUHATH, B 3aBHUCHUMOCTU OT CJIOKHOCTH BHYTPHUCTAHIIMOHHOM
KOMMYHUKAIMU TPyOOTPpOBOAOB, B mpeaenax 2,5 + 5,0 M, a BBICOTY CMECUTENS OT
MOBEPXHOCTH 3eMiint 4 + 6,0 m.

IIpu nomaue Boawsl B pe3epByap uuctod Boasl (PUB) u3 apre3nanckux

CKB&)XHMH TpeOyeMbIi Hamop onpeensercs no popmyiie




H:HF+hCKB+hKOH+1101
rac Hr — TICOAC3NYCCKasA BbICOTA IOAAYM BOJAbI, T.C. PA3HOCTb OTMCTOK
MAaKCHUMAJIbBHOT'O  YPOBHA  BOJBI B IIPUCMHOM  PE3CpPBYyapc H  OTMCTKH
AUHAMHWYCCKOT'O YPOBHA BOJIbI B CKBAXKWUHC, M,
hCKB, hKOJ‘I — IOTCpHU HaAIlopa COOTBCTCTBCHHO B CKBAXHWHC KW HAIIOPHOM

TpyOOIpOBO/IE, M.



ITonGop HACOCOB U HAXOXKAeHUE PA00YHNX TOYEK PA0OTHI CHCTEMBbI.

[Ipu moxbOope HACOCOB MPEABAPUTEIBHO 33JAIOTCS KOJIUYECTBOM HACOCOB,
paboTaronyx Ha CTYNMEHW ¢ MaKCHMaJIbHOU TOJavel, U M0 KaTaJoTy MOJ0HparoT
Hacoc ¢ HamopoM Hyux. M3 KaTamora BBIMUCHIBAIOTCS BCE TAHHBIC O HACOCE B BHJIC
TaONHIIBI ¥ BEIYEPUYUBAIOTCS HA MIULTUMETPOBKE paboumne XapaKTeprUCTUKH HAcOCa.
3arem xapakrtepucthka Hacoca Q — H HakmanpiBaercs (BhlUEpUMBACTCS) Ha
xapaktepuctuky Q — H TpyOompoBoaa B 0JMHAKOBBIX MacIITabax ¥ MPOU3BOIUTCS
yBEIMUCHHE a0CcIuce XapakTepucTuku Hacoca Q — H B N pa3 mpu MOCTOSHHBIX
Harnopax. B pe3ynbTaTe mosydarotcs cyMMapHbie xapaktepuctuku Q — H omgHoro,
JBYX, TPEX U N mapajuielbHO paboTaromux HacocoB. [lepeceueHne xapakTepucTuK
HACOCOB C XapaKTEpHUCTUKaAMU TpyOOINpPOBOJOB JaeT pabouue TOUYKH, T.€.
JIEUCTBUTEIILHBIE PACXOJIbl BOJIBI, C KOTOPHIMH OyneT paboTaTh JaHHAs CUCTEMa
Hacoc — TpyOompoBoa. Ecnu paGoume TOUKM COBHAAYT C TOYKAMU CTyHEHEH
M0/Iauu, TO MOAOOP HACOCOB MPOU3BE/IEH MpaBUiIbHO. [Ipy HecoBNaAeHUHN JaHHBIX
TOYEK OTBICKMBAIOTCS APYTHEe KOMOWHAIIMK pPabodYMX XapaKTepUCTHK HACOCOB
npyrux TumnoB. OJHOBPEMEHHO HACOCHI BTOPOTO THIAa OOECIEUMBAIOT IMOJAdy
pacxojia mpu rnoxape.

B cnyyae, xoraa Hanop Hacoca 0oJibliie TpeOyeMoro, MOXKHO U3MEHUTh €ro
pabouyro XapaKTepUCTUKY MTyTEM CPe3KH pabouero Kojeca.

Paboumne XapaKTCPHUCTUKHU HACOCa CO CPC3aHHBIM KOJICCOM OIIPCACIIAIOTCA 110

dbopmynam

2 3 0,45
D D D
H, =Hl —|; o= I =1-Q-n)| —| ,

1€ UHAECKC «CP» OTHOCUTCS K HACOCY CO CPE3aHHBIM KOJIECOM.

Jns ynpouieHus, Haias OAHY TOYKY JJIs HAcOCa CO CPE3aHHBIM KOJIECOM,
HOBasi xapakrtepuctuka Q — H mnpoBoauTcs wyepe3 3Ty TOYKY MapajiesIbHO
MU3BECTHOM XapaKTEPUCTHUKE.

[IpoTuBOmOXkapHbIE HACOCHBIE CTaHIMU |-rO mogbemMa MOAOMpPAIOTCS Ha
BOCIIOJTHEHME TPEXYACOBOI0 NMPOTHUBOIOKAPHOIO 00BbEMA B PE3EPBYyape B TEUCHUE

24 — 36 4acoB U BKIIFOYAIOTCS B MApaJUIEIbHYIO paboTy ¢ pabOYrMMHU HACOCAMH.



Pacuer padoTbI HACOCHOW CTAHUMM NPH ABAPUH HA HATIOPHBIX

BOJ0BO/JAaX M IOKAPOTYIICHHUMA.

[Ipu aBapuu B OJTHOM U3 HANOPHBIX BOJOBOJOB HACOCHAsI CTAHLIMS JIOJKHA
oOecreyuTh Mojauy BOAbl Ha X034iCTBEHHO-TIUThEBBIE HYk/Ibl B KonnuecTBe 70 %
pacueTHoro pacxozga. [[ns 3Tod menu Mexay BOJAOBOJAMH IPELyCMaTpUBAETCA
YCTPOMCTBO OJIOKHPYIOUIUX MEPEMbIYEK, MO3BOJSIONIMX OTKIIOYATh TPYOOIPOBOA
0 YacTsM, T.€. OTKJII0YaTh C TOMOIIBIO 33J[BUKEK HE BECh TPYOONPOBO/, a TOIBKO
YYaCTKH, [JI€ IPOU30LLIA aBapHUsl.

[Tonaras, yto | — nuHa TpyOOMPOBOAA MEXKAY MEepeMblukaMu, a L — oOtmas
JUIMHA TpyOOINpoOBO/a, TPeOYEeMbIi HAIlOp HACOCHOW CTAaHLUH, HEOOXOAUMBIN /IS

moga4yu BOJHLI ITPH aBapHﬁHOM PCXKUME, CIICAYCT OIIPCACINUTD I10 (bOpMYJIC

Q’ Q’
Hp=H.+11(L-1) =—=S,+S,———I+h, +h, +H,_,
n? (n-1)? '

rae H, — reonmesmveckass BbICOTa MOABEMA BOJBI, T.€. PA3HOCTh OTMETOK
3eMJIM B TOYKE IPUMBIKAHUS HANOPHBIX TPyOONpPOBOJOB K CETH ropojaa u
MHUHHMMAaJIbHBIM YpOBHEM BOJbI B PBY, M;

H.; — cBOOOIHBII HAMOp B TOUKE MPUMBIKAHUS HAIIOPHBIX TPYOOIIPOBOIOB K
CETH IOpOJa, ONPEAEIIAETCS P PacueTe CETHU ropoa, M;

N — KOJIMYECTBO HAIOPHBIX TPYOONPOBOAOB; 2;

Q. — aBapHITHBIIA pacxom, M/c.

Ecmu okaxercsi, uro TpeOyemblid Hamop mnpu aapuitHoM pexume (Hg,)
MeHbIIIe aeiicTButenbHoro Hamopa (H,,,) Hamopa, pa3BuBaeMoro HacocaMu Mpu
nojlaye aBapUMHOIrO pacxoia, TO AJMHA TPyOOIpoBOAa MEXAY MepeMblYKaMu
BbIOpaHa TpaBWIbHO. JleMCTBUTENbHBIA HAMoOp MpU NPOIYCKE aBapUHHOIO
pacxoma ompenensercs u3 rpapumka Q — H coBmecTHO# pabOTBI HAacOCOB H
TpyOompoBogoB. H,,, ompexaensercs TOYKOM mepeceyeHUs  OPAUHATHI,
npoBesieHHOM yepes Q,, ¢ xapakrepuctukoi Q — H Hacocos.

JUIMHY MeXIy NepeMbldKaMH MOXKHO ONPEAEIUTh W3 BBIILEHPUBEIECHHON
dbopmyIibl, TIoNarasi, 4To

HaB = H)l.aB'



KomnonoBka arperaTos u KOMMyHI/IKa]_[I/Iﬁ CTAaHIIMH B IIJIAHC.

. Pacnionio’xeHne HaCOCHBIX arperatoB U TPyOONPOBOJIOB B 3JJaHUM HACOCHOM
CTaHIIMU JOJDKHO OOECIEeUUTh HAJIEKHOCTh JCHCTBUA OOOpPYAOBAaHMS, a TaKXKe
yI00CTBO, MPOCTOTY U 0€30MaCHOCTH 00CTyKMBaHMs. KOMIIOHOBKY 000pyA0BaHUs
MPOU3BOMAT U3 YCIOBUS MHHUMAIBHOW TPOTSKEHHOCTH TpPYyOOIPOBOJOB B
cooTBeTcTBUM ¢ TpeboBanuem CHull 11-31-74.

["abGapuTHbIC pazMepbl MAIIMHHOTO 3aJla HACOCHOM CTaHIIUU OMPEIEISIOTCS
UCXO/s1 M3 TabapuUTHBIX Pa3MEPOB HACOCOB, 3aJIBUKEK, OOpPATHBIX KJIAlaHOB,
KOMMYHUKAIIMI TpyOONpOBOJOB U UX KOMIIOHOBKH B oOIiei cxeme. [lnunHa 3ana
onpenensercs no popmye

L =nl+nB+ 2c,

rjie N — KOJIMYECTBO HACOCOB;

| — mrHA Hacoca ¢ AJIEKTPOIBUraTeIIeM, M;

B — JIOIIyCTUMOE PACcCCTOSIHHE MEXy Hacocamu, onpenessiemoe mo CHull Il;

C — JIOIYCTUMOE PaCCTOSIHUE OT HAacoca JI0 CTEHBI, M.

JlmmHA MaIIMHHOTO 3aj1a TpUHUMATCS KpaTHo# 3 M (6, 9, M 1 T.11.).

[[IluprHa MAaIIMHHOTO 3aJ1a ONPEAEIAETCS TaK XKe, KaK U JUINHA.



KomnonoBka arperaToB B BepTI/IKaJILHOﬁ IJIOCKOCTH U oIIpeacjicHue

OTMCETKMU 1I10J1a MAIIIMHHOT' 0 3aJ1A.

Hacocupie cranuuu | u Il knacca, kak nmpaBuiio, JOHKHBI TPOEKTHPOBATHCSA
Ha paboTy HacocoB moja 3aimuBoM. lcxoas u3 3TOro, OTMETKa OCH Hacoca
YBSI3BIBAETCSI C OTMETKAMM CAMOI'O HU3KOIO TOPU30HTA BOJbI B UCTOYHHUKE WU
pe3epByape YUCTOM BOJBI.

OTMmeTKa pacnojIoKEeHUs] OCH Hacoca He JOJDKHA ObITh BBIIIE JOMYCTUMOMN
BBICOTBI BCACHIBAHUSI OTHOCUTEIILHO YPOBHS BOJIBIL:

2
Hnon. rB HBaK - hB - \é_g’

rae Hg,c — BakyymeTpuyeckass BBICOTa BCAcChlBaHMsI IPU MaKCHUMalbHOM
noJjiaye, ONpeAeIAoTCs 10 paboYuM XapakTepUCTUKAaM Hacoca, M;

h, — moTepu Hanopa Bo BcachIBarOIIEM TPYyOOIPOBOJIE, M;

V — CKOpPOCTh BOJIbI BO BCACHIBAIOIIEM TPYOOIIPOBOIE, M/C.

Ha craHuumsx, rage OTMETKa OCH HAacOCOB BBIIIE OTMETKH TOPH30HTA
BOJOHUCTOYHHMKA, JJIsl 3aJMBKH HACOCOB INIE€pel HMX IIyCKOM HEO0O0XOAMMO
YCTAaHOBUTh BaKyyM-HAacoc, HPOU3BOAMTEIIBHOCTh KOTOPOTO ONpEesieTCs
00BEMOM MOJJIEKAIIETO YAAJIECHUIO BO3JyXa M3 BCAChIBAIOLIEH JIMHUM U
BPEMEHEM, B TE€YEHUE KOTOPOTrO JOJKEH MPOU30MTH 3amycKk Hacoca (3 — 5 MuH).



IoaGop rpy3onoabeMHOro 000py10BaHMsl, BbIOOP KOHCTPYKIUH

crpoeHus HACOCHOW CTAHIIMH B BepTHKaﬂbHOﬁ IVIOCKOCTH H IIJIAHE.

CrpoutenbHass 4YacTh  BOJONPOBOAHBIX  HACOCHBIX  CTaHIUH B
OOJIBIIMHCTBE CIIy4aeB pa3MelleHa Kak MOJ 3eMJIed — MOA3EMHas 4acTh
31aHus (BKJIIOYAsh OMOpPHBIE KOHCTPYKLUMH), TaK W HaJ 3€MJIEd — BEpXHeEe
CTpoeHHe 31aHusl. BepxHee cTpoeHne BOJOIPOBOJHONW HACOCHOM CTAHIMU 2-
ro noabema, MpeACTaBIsieT co00M, KaKk MpaBUiIO, OOBIYHOE MPOMBIIUICHHOE
3/1aHUE.

Tun nogbEeMHO-TPAHCIOPTHOTO MEXaHW3Ma BBIOMPAETCS C Y4YETOM
pa3MepoB COOPYKEHHS. KOMIIOHOBKH TEXHOJIOTMYECKOr0 000pyAOBaHUs, €ro
pasmepoB. ['py30MoabEMHOCTh JOJAKHA OBITh paBHA WIM OOJBIIE MAacCh
HanOoJjiee TSKEIOW JeTald MOHTHUPYEMbIX HACOCHBIX arperaroB. Jlid
MOAbEMA MPEAYCMATPUBAIOT OOOPYAOBAHUE C PYYHBIM TPUBOIOM:

npu Macce y3710B 10 1000Kr - KoUKy Wiy Taldb IO MOHOPETBCY;

10 5000 Kr — MoABECHYIO KpaH-0aJIKy;

6omnee 5000 Kr — MOCTOBOM KpaH.

[Tpu noxbeme Ha BbICOTY 6M U OoJiee, WM IpH JJMHE 3ana 18Mm u Oornee,
uim npu Macce 6osiee 5000 Kr — IPUMEHSIOT JIEKTPUUYECKUE KpaH-0aJIKU WU

MOCTOBBIC KPpaHBI.



Ioadop 3j1ekTprUYecKOro 000py10BaHUS CTAHIMH U ONpeaeIeHue
pa3MepoB MOMeLIeHU 11l Hero.

Ecnu  snexktpoaBurarenu mNoaoOpaHbl Ha HHU3KOE  HaIpsOKEHUE, a
HANpsDKEHUE TOJBOMASIIEH CETH BBICOKOBOJBTHOE, HEOOXOAMMO I[0J00paTh
HNOHMKAOIME TpaHC(HOPMATOPBI IO KaTaJIOTy Ha 3JIEKTPOOOOPYIOBaHUE.

PacyeTHass MOIIHOCTH CHWJIOBBIX TpaHCPOPMATOPOB OIpeAeseTCcsS TIo
dbopmyie

N
N, = K. LJFN
n,, -Cos 4

cn!

rae K. — koaddurment cupoca (K. = 0,6 + 0,95);

YNy — cymmapHas HOMHMHaJIbHAs MOIIHOCTb BCEX OJJIEKTPOABUTATENICH
HacocoB 0e3 pe3epBHbBIX, KBT;

Nue — KILJI nBurarens (1, = 0,95);

Cos 4 — ko3 punment momuoctu (Cos 4 = 0,8 + 0,92);

N — MOIIIHOCTh Ha COOCTBEHHBIE HYK/IbI, KBT.

KITI HacocHo# cTanuu onpejensiercs no Gopmyse

n = QH,t, +Q,H,t, -Q,H,t,
" QHTE, +Q|| H.t, +Q||| H it
M M6 Tan Mos Tam M e

rae Q) i, \n— mojada BOABI MO CTYIICHSM, JI/C;
H, 11 11— TpeGyemplii HaIop MO CTYIEHSIM, M;
ti, i, i — BpeMs ogayu BOJEI, Y;

n - KIIJ] nacoca; 0,79;

H|,, - JCUCTBUTENbHbIE HANOpbl, pPa3BUBAaEMbIE HACOCAMU  Ha
COOTBETCTBYIOIINUX CTYIICHSIX ITOIAYH.

Ecau paboTaroT OZHOBPEMEHHO HECKOJIHKO HACOCOB pPAa3HOTO THIA, TO

Bmecto KIIJ[ nacoca moxcrasmsercs KIIJ[ rpymnmsl HacocoB, ompenensieMblid 1O

dbopmyie



Qun: + Qunz T Qhina
)
Quna N Q2 N Qiins
MuniTloe Man2Mos MhnaMTos

Nry =

rae Q 2 3 — MHAMBUIYyallbHAS M0JJa4a Hacoca Ha JAHHOW CTYIECHHU;
N1, 2 3 — KIIJ] Hacoca

Pacxo 37eKTposHeprum B CyTKH Olpeaensercs no Gopmyse

A:(Q.H.’t. L QuHit |, QuHj ]L,
1027717-[[ 10277[7-]1] 10277]"H[II 77()3

VYenbHbIE 3aTpaThl JJIEKTPO3HEPruM Ha nepekadnBanue 1000 M° BOJIBI
OTIPENICTIAIOTCS 10 (hopMyIie
A-1000

A = .
»o Q
cym




