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HOBBIE METOAbI JUHAMUNYECKOI'O KOHTPOJISA BE3OITACHOCTH
HACOCHOI'O ATPEI'ATA CUCTEMbBI MAIIMHHOT'O BOAOIIOABEMA

P.P. Opzcawes, T.III. Ma>icuoos, KaHouoamsl mexHU4eCKUX HayK, OOUeHmbl,
O.A. I'nosauykuit, 00Kmop mexuHuuecKkux Hayk, npogeccop,
A.H.A3umoe, D.A. bexuanos, nayunvle compyoHuKu
TAIIKEHTCKH HHCTUTYT UPPUT ALJUN U MEJIHOPALIUH (TUHUM)
2. Tawxenm, Y3bexucman

B crarbe paccMaTpuUBarOTCs pe3yJIbTaThl UCIBITAHUM OCHOBHBIX [1apAMETPOB U
XapaKTEePUCTHK 000PYAOBAHHS CHCTEMbI MAIIHHHOTO BOIOIOIbEMA, UCTIOIb3YIOIINX
YCTaHOBKH JJISl IUATHOCTHKY HACOCOB C LENBIO ITOBBILICHU TOYHOCTH.

In article are considered results of the main parameter and feature test of the
equipping the system machine ascent of water, using installation for diagnostics
pump for the reason increasing of accuracy.

TexHndeckoe COCTOSIHME HacocHBIX arperatroB (HA)  ompeaensieTcs
cpaBHeHHEM (paKTHUECKHX TapaMeTpoB (HamopoM H, momadei, moTpediseMoit
AKTHBHOHM MOIIHOCTBIO) C PACUETHBIM, a TaKKe (PU3NIECKUM COCTOSHHEM arperaros,
KOTOPBIE ONPEIEISIOTCS IPH MPOPIIAKTHISCKUX MEPOTIPHATHAX U qHarHOCTHKe HA.
B TUMM Hna ocHose aelictytomux ['OCToB pa3paborana MeTOIUKa OMpEICICHUIA
OTKJIOHCHHUSI OCHOBHBIX MapameTpoB HA mpu oTcyTcTBUU mTaTHBIX mpubopos Kull
(B OCHOBHOM pacxo10MepoB), 1o koTopoi onpenensercs KITJI nacoca m HA.

KputepusiMmu OIEHKH TEXHHUYECKOTO COCTOSHHSI OCEBBIX HACOCOB SIBIISIFOTCS
npezenbHble oTkioHeHus 1o Hamopy M KIIJ[ or macmoprtHOro 3uauenwms. Ilpu
nafgeann Haropa cBbiie 7% u KIIJ] Oomee 3% TexHUYECKOE COCTOSIHHE Hacoca
CUMTAETCSI HEYIOBJIETBOPUTENBHBIM U JalbHENIIAsl €ro SKCIUTyaTalus 3aperiaercs.

DKcIuTyaTtanys IeHTPOOEKHOTO Hacoca MPeKpalaeTcst Py CHIKCHUH Haropa
6osee 2% u KITJI 6ostee 3%.

IIpu ompenenuTeNnbHBIX HCHBITAHUSX Ha HAAEKHOCTH JOJDKHBI YTOUHSTHCS
MOKa3aTeNu HAJCKHOCTH, CPOKH U 0OBEMBI PEMOHTOB, ONPEIEIIETCSI TOTPEOHOCTh B
3aIacHBIX YacTAX, C IEJIbI0 BHECEHUS ITUX JTaHHBIX B TEXHUUYECKYIO JOKYMEHTAITHUIO.

HcneiTanus Ha HAaJAC)KHOCTh ABJIAIOTCA HanOoJee JUINTCIIBHBIM, TaK KaK OHH
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olpe/iesIsiIoT HapaOOTKy Ha OTKa3, 00bidHO paBHyio 4000-8000 4., 1 HapabOOTKy /10
kanuTaabHOro pemonta (20-30 Tbic.4.). J{is 3TOM 1enu BRIOMPAIOT MOJKOHTPOIBHBIC
CTaHIINH, TJe 3a paboTOH HACOCOB BEIYTCS CHCTEMAaTHYeCKHE HAOTIOICHHS:

e [‘eHepanbHble, B KoTopble BxoauT onpeneiaeHue KIIJI um ocHOBHBIX
MapaMeTpoB M XapaKTEPUCTUK OOOPYMOBAHWSA [UIS BBIABICHUS €ro KadecTB W
CBOMCTB, ¥ ITOJYYCHHUS BO3ZMOXXHOCTH OoJiee 2P PEKTHBHOTO HCIIOTH30BAHHS.

e DKCIUlyaTallMOHHbIE, MPOBOAMMBIE HAa OCHOBE PE3YJIbTATOB TIe€HEpPaIbHbIX
HCIBITAaHUM B EPUOJ] SKCIUTyaTalllH, Ul PACIIUPEHUS OTYUYSHHbBIX XapaKTEePUCTHK,
JUIL APYTHX YCIIOBHH pPadOTBI arperatoB W BBIABICHUS HM3HOCA MCXAHH3MOB U
COCTOSTHHS UX TIOCIIC PEBHU3HU.

e llccrnenoBaTenbCKUe HCTBITAHUS, HOCSIINE HWHAUBHIYANbHBINH XapakTep,
HampaBJeHHbIE Ui JaJbHEHUIIer0 MOBBIMICHUS YPPEKTUBHOCTH U O€30MacHOCTH
skcrutyatarun HA.

ABTOpamu ObllIa CO3/]TaHa MOJIENb «Y CTAHOBKH ISl TUATHOCTUKU HAcocoBy [1].

3ajaya, Ha pelleHHe KOTOpOW HampaBiieHa IoJIe3Has MOJENb, 3aKIovyaeTcs B
TMOBBIIIEHUN TOYHOCTH JIMarHOCTUPOBAHMSI. VYerpoiictBo BKJIIOYaeT
mmddepentmpyronmii OJI0OK ¥ OJIOK CpaBHEHHs, KOTOpPbIE CHAOKEHBI SJIEKTPOHHBIM
CUETHBIM YCTPOMCTBOM, YCTAHOBJIEHHBIM Ha BCACBHIBAIOLIEH U HAIIOPHOU JIMHUAX HACOCA.
310 sBIAETCS aOCOMIOTHO TOYHBIM CPEACTBOM OMNPEICICHHS PACXOAHBIX IapaMeTpoB
Hacoca, TaK KaK Ha TPUMEHEHHWE WHIYKIMOHHBIX, YIIBTPA3BYKOBBIX COBPEMEHHBIX
PacxoI0MepoB HAKJIAIBIBAIOTCS 3HAYMTEIILHBIC OTPAHIYCHNUS 10 a0pa3HBHBIM IIPUMECSM,
TeMIIepaType U JPYruM XapakTEPUCTUKAM U3MEPSIEMOM JKUJIKOCTU B pEalIbHbIX YCJIOBHUSIX
SKCILUTyaTallud HacocoB. [IpUMEHEHHE SJIEKTPOHHOIO CYETHOTO YCTPOMCTBA IMO3BOJISIET
CHU3HTb MOTPELIHOCTh U3MEPEHHS U IOBBICUTH ONEPATUBHOCTh U3MEHEHUsI PeKHIMa.

UcnonuutenssMu  pa3paboTaH  MPOrPaMMHBIL  MOOYJIb M IIpOrpaMma
muHamuaeckoro koHTposst KT/ kpymubix HA [2]. DkcmmyatalimoHHbIE JOMYCTHMBIC
OTKJIOHEHHS NTapaMeTPOB (IKCIUTyaTAIMOHHBIE OIMyCKH) HE YYHTHIBAIOT MOTPEITHOCTEH
U3MEpeHU. bpakoBOUHBIE KCILTyaTallMOHHbIE OTKJIOHEHUS NTapaMEeTPOB MPEACTABIIIOT
co00ff CyMMy OKCIUTyaTaI[HOHHOTO JIONYCTHMOTO OTKJIOHEHHS W  TIPEHCIBHO

JAOIYCTUMOI'0 CPEIHECKBAAPATHICCKOI'O OTKJIIOHCHUS CPEIACTB H3M€p€HHﬁ. be3 YKa3aHus
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JKCIUTyaTallMOHHBIX JIOIYCKOB HEJIb3s1 33/1aTh 1 OIPEJEIUTh [I0KA3aTelH J10JT0BEYHOCTH,
TOCKOJIBKY PECYpC Hacoca CTAHOBUTCS HEOTIPEICJICHHBIM TIOHATHEM.

OKCIUTyaTallMOHHBIE JOMYCKH JUIL JIFOOOTO0 TUHAMHYECKOTO HAcoca JOJIKHBEI
YCTaHABJIMBAThCS HA HANOp MPU HOMUHAJIBHOW monaye, MakcumaibHbl KIIJ[ u Ha
BHEIITHIOIO YTEUKY, a JJIsI HEKOTOPBIX HACOCOB, KPOME TOTO, Ha BHOpANHWIO, BpeMs
CaMOBCACHIBaHUS, COIMPOTHUBICHUE H3OIAIHMA OOMOTOK JIIEKTPOJBUTATEIS, TIO(T
pOTOpa, BEIMUUHY U3HOCA U JP.

TpyAaHOCTH M3MEpPEHUs] MapaMeTPOB B YCIOBUSAX IKCIUTyaTallMd HE SIBISIOTCS
OCHOBaHHMEM K TOMY, YTOOBI HE YCTAaHABJIMBAThH IKCILTyaTAllMOHHBIE JIOMYCKH, TaK KaK
notpedutens 0€3 yKkazaHHs 3THX JOINYCKOB HE CMOXET MpPaBHIBHO OICHUTH
3¢ (EeKTUBHOCTH pabOTHI HACOCA B CHCTEME.

Jns 0600CHOBAaHHOTO HAXOXKICHHS IKCIUTYyaTAIlMOHHOTO JOITyCKa HE0OXOIUMO
paccMOTpeTh COBMECTHYIO paboTy Hacoca W cucteMbl. OOmiee BBIpaKEHHE IS

OTHOCHUTCJIBHOI'O SKCIIITYaTallUOHHOI'O JOITYCTUMOTI'O OTKJIIOHCHH HAIlOpa (B %)I
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9KCIUTyaTallMOHHBIN JIOIMYyCK Ha Hamop OyJeT y HacoCOB, paOOTArOIINX B CHCTEMaX,
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rie hy=0, a MeHbIINI — B cCHCTEMax ¢ MaJbIM THJIPABINYECKUM conpoTHBiIeHHeM. C
Jpyroi CTOPOHBI, OoJbIIee JOMYCTUMOE OTKJIOHEHHE HAallopa MOTYT UMETh HACOCHI C
6onee «KpyTOil» HAIOPHOM XapaKTEPHUCTHKOI: OCEBbIE, BUXPEBBIE.

ABTOpBI TIpe/UIararoT MOCPEICTBOM OIEHKM MOKa3aTeNneH HaAeKHOCTH yKa3aTh
«tmopor»  0e3omacHOCTH  dKciulyatanuu HA, 3a mpexenamMu  KOTOpOro — He
rapanTupoBana ero ©Oe3ortkazHocte. C 2012r. B THHWM mpoBoautcs cOop
nHdopmauu o TeXHHYecKoM cocTossHnd HA 1o Hambosee XapakTepHBIM THIIAM
HacocoB MammHHOro opouenus Amy-byxapckoro (ABMK), Amy-Kapakynbckoro,
KapmuHckoro xackamoB, TakKe HACOCHBIX CTAHIMH, MUTAEMBIX U3 OPOCHUTEIBHBIX
kaHasioB B ['onogHOM crenu, @epraHcKoil T10AUHE U T.A.

Ha ocHoBanmm oOciieoBaHnii OBUTH OMpEAEIeHB! MPEABAPUTEIBHBIC 00BEMBI
ABTOMATH3AI[MA  TEXHOJOTHYECKMX TIPOIECCOB HA JICHCTBYIONIMX HACOCHBIX
cranuusax. [lo npoekram pexonctpykuuu I u Il ouepeneit ABMK s usmepenust
YPOBHEW BOJBI B BEpPXHEM M HIKHEM Obepax HACOCHBIX CTAHIMI MperycMOTpeHa
YCTQHOBKA JAUCTAHIMOHHBIX yKa3aTeleH.

Kontponupyercs  naBieHHe — CO3/laBaéMO€  HAacoCcaMH  TEXHHUYECKOTro
BOJIOCHAOXEHMsI W JIaBJIICHHE B MAarucTpaIbHOM TPyOONpPOBOJAE C IOMOILBIO
SJIEKTPOKOHTAKTHBIX MAHOMETPOB. OTH H3MEPEHHS HE Jal0T YBEPEHHOCTH B
HOPMAaJIbHOM CMa3Ke BOJOW MOMAIIMIHHUKOB M KaK TOKA3bIBAIOT HCIIBITAHHUS CHCTEM
BOJIOCHAOKEHHsI HE HCKIIOUEHA BO3MOKHOCTH IONAJIaHUsI MYyTHOH IepeKaunBaeMoi
BOJIbI B TIOALIMITHUKH.

B pesynbrate 00paOOTKM JaHHBIX aBTOPBI MOJNYYWIN XapaKTEPUCTUKH
BEpOATHOCTH 0e30TKa3HOW paboThl oceBbIX HacocoB Tunopasmepa OIIB 11-1930 u
OIIB 10 1853 (Kyromasapckas Ha ABMK) u OIIB 11-260 (Kapumackuit kackan).
Hx cpaBHEHHE ITOKA3bIBACT, UTO HA BCEX OCEBBIX HACOCAX camas HU3Kas HaJIC)KHOCTh
Y HIDKHETO HaIPaBIIAIOMIETO MTOIIIAITHHKA.

CoBmazieHne KpUBBIX BEPOSATHOCTH 0€30TKa3HON PabOTHI BEPXHETO W HIKHETO
HNOJIIUITHUKOB HE OTpaXkaeT JeHCTBUTENBHONW KapTUHBI HANEKHOCTH, TaK Kak
BEPXHUH MOJMIMIHMK, MEHEEe HarpyKeHHbIH, IOIrOBeYHee, 4YeM HIKHHUIL.

CTaTUCTUYECKHUE JKE JaHHBIC CPOKOB CJ'Iy)KGI)I MPaKTUYCCKU COBIAAAIOT, TaK KaK IIpU
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peMoHTax o00a TOANIMITHMKA 4Yalle BCEro 3aMEHSIOTCS OTHOBpeMeHHO. Cpoku
CITy>KOBI HIDKHHUX TOANIMITHUKOB C JUTHO(OJMEBBIMU BKIIAMBIIIAMU OOJBIINHCTBA
HacocoB gocturaioT 1500 4., ¢ pe3sMHOBBIMH HECKOJBbKO Ooibiie. OAHAKO U ITH
JIAaHHBIE HECKOJIbKO 3aBBINIEHBI, TaK KaK BKJIAJBIIIM 3aMEHSIOTCS, KOTJa TOPIIBI
yomactell pabodero kKoseca TpyTCs 00 ero kaMepy. OTO IPUBOINUT K H3HOCY TOPIIOB
JIOTIACTeH, YBEIMUCHHUIO 1IEIEeBBIX ToTeph U yMeHbleHuto KITJI.

OTka3bl pabOYHMX KOJEC OCEBBIX HACOCOB OOYCIOBJICHBI M3HOCOM TOPIICBOI
YacTH JIOMACTeH MpPU TPEHHUH O IMOBEPXHOCTh KaMEPhl U HEIOMYCTHMO OOJBIIAX
M3HOCAX BKJIAJBINIA HIKHETO HAIMPABISIOUIET0 MOAUIMITHUKOB. BHe3amHble OTKa3bl
pabounx Koiec HaOMIOMAIOTCS MPU OTPBIBE OOJTOB, COEAMHSIONIUX MEPO JOMACTU C
mandoii (racocsr OIT11-260, OIT10-260). Takwme 0TKa3HI - CIydaifHbIe, U BBIIBUTH UX
3aKOHOMEPHOCTh HE BCET/la BO3MOXKHO. XapaKTepPHBIM OTKa30M padodmx KOJEeC
OCEBBIX HACOCOB B YCIOBHSIX LleHTpampHOW A3WM SBISETCS BBIXOX W3 CTPOSA
jonacteil pabodero kojeca BCIEACTBHEC a0pa3sWBHOTO H3HOCA HMX MOBEPXHOCTEH.
PaboTocnocoOHOCTh PaboYMX KOJEC HAPYMIACTCS TAaKKE H3-3a OTPhIBA HUXKHETO
oOTekarens (cmabas 3aTsDKka OOJTOB KPCIUICHHUS), KABUTAI[IOHHOTO HW3HOCA.
COBOKYIMHOCTh yKa3aHHBIX OTKa30B JaeT OTHOCHUTEIbHO HHU3KOE pachperesieHue
BEPOSATHOCTH 0€30TKa3HOI PabOTHI pabodero Koyieca 3a BpeMsl KCILTyaTaIiH.

Kontponb aeicTBUS 3alIMTHBIX YCTPONCTB — €II€ OAWH BHJI CHEIHMAIbHBIX
WCTIBITAHUH, TIPH KOTOPBIX ITapaMeTphl Hacoca MOCTEIICHHO JOBOJAT 10 TPEIEITbHBIX
3Ha4YeHUH. B cydae KpynmHBIX OJHOCTYIIEHYATHIX HACOCOB KOHTPOIBHBIC UCTIBITAHHS
MOTYT OBITh 3aMCHEHBI KOHTpOJEM pa3MepoB u (opM paboYux OpraHoB-
[apaMeTpPoOB, KOTOPHIC OKAa3bIBAIOT BJIMSHUC Ha JKCIUTyaTALIMOHHBIC ITOKA3aTEIIH
Hacoca. Y HEKOTOPBIX HACOCOB, MPEUMYIIECTBEHHO KPYIHBIX, MPUYMHON BBIXOJa U3
CTposi MOXeT cTarth aedopmaiust kopmyca. Hampumep, mpu paboTe KpyMHOTO
0CEBOT0 HAcoca BCIEICTBHE THIPOCTATHYECKOTO JIABIICHHS MOXET HMETh MeCTO
nedopMmarysi KOpryca W CMEIIEHHE BEpPXHETro TOIIUITHUKA, YTO TPUBOJIUT K
TOSIBJICHUIO PagWaibHOM CHJIBI Ha BEPXHEM W HIKHEM NOIIIUITHUKAX H
YCKOPEHHOMY M3HOCY BKJIAIBIIICH MOIIUITHAKOB U IIECK Baja.

FI/I,HpOCTaTI/I‘IeCKOC JaBJICHHUC MOJKET TaKK€ BbI3BATH PACHHEHTPOBKY HACOCOB.
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AHanm3upys CreKTorpamMMmy BUOpaIM1, MOXKHO COCTABHUTh JIOCTATOYHO TTOJIHOE
MIPE/ICTAaBICHHE O Mpolleccax, MPOUCXO/IIMX B HAcoce, MO3TOMY BHOpAIMIO IpH
UCTIBITAaHUAX IIeJIecO00pa3sHO M3MepATh M aHanmu3upoBaTh Bcerga. C TOMOIIBIO
U3MEpeHHs BHOpAIMM MOXHO YCTAaHOBHTH TPAHUIBI TPUMEHEHHS Hacoca II0
HapaMeTpam: IoJjiaue, JaBJIeHHUI0 Ha BXOJE, YIIIy pa3Bopota sonacteil. [loBbImeHHas
BUOpaIMsl HA OCHOBHOW YacTOTE, Ha YaCTOTaX, KPATHBIX 2-4 OCHOBHOM, a TaKke Z
OCHOBHOM (z- YHCIIO 3JIEMEHTOB y3Jla M0 OKPY>KHOCTH: HajbleB MY(TbI, ITOJIIOCOB
JICKTPOABUTATEIS, JIOMATOK H T.1.), MOXKET CBHAETEIHCTBOBATH O:

o HeypaBHoBeleHHOCTH potopa, THIPABIMYECKOM HeOanaHce,

HEPaBHOMEPHOCTH MOTOKA;
o W3nome nuHMM Bajma (B Hacocax C COCTAaBHBIM BajloM WIH C
YIUTMHUTEIIEM), TUTOXOH IIEHTPOBKE MY(THI;

o HepaBHOMEpHOCTH BO3IYIIHOTO 3a30pa, KOPOTKOM 3aMBIKAaHHM HIIH

00pBIBe 0OMOTOK 3JICKTPOABHUTATEIS;

Heynaunast ¢popma npoTOUHOH 4acTh, NIPUBOIAILIAS K OTPHIBHOMY OOTEKaHHUIO
U BHXpEOOpa30BaHUIO, BRI3bIBACT BUOpALMIO Ha yacToTax mpumepHo 200-2000 I'm, a
KaBUTALIMOHHBIE SIBJICHUS — Ha 60JIee BEICOKUX YacTOTaxX.

B 3aBucumoctu oT TpeOoBaHHUIl SKCIUTyaTallud HAacoca BO3MOXKHBI OCOOBIE
yCcrmoBHs €ro paboThl, HPH KOTOPBIX IPOUCXOJUT YCKOPEHHOE W3HAIIMBAHUE
AIIEMEHTOB, WM YCJIOBHS, KOTOpBIC IPEACTABIAIOT OMACHOCTh Ui HAcoca WA
cuctemsl. Ilpu mpoBepke pabOTOCHOCOOHOCTH MOXKET OKa3aThCsl HEOOXOIMMBIM,
HarpuMep, BBIACHUTH ITOBEJCHIE HAacOCa U €ro JIEMEHTOB NPH ITyCKaX BCYXYIO, IPH
00paTHOM HaIpaBJICHUH BPAILICHUs, B TYPOMHHOM PEXHME, TIPH JUTUTEIBLHOH paboTe
Ha 3aKpPBITYIO 33JBHXKKY, B YCIOBHSIX BHOpALUH, IIPU YyTOHHOW CKOPOCTH BpallEHH,
OTKPBITOM KIJIAllaHe CpbIBA BaKyyMa, W3MEHEHHM XapaKTePUCTHKU CHCTEMEI,
YCTOMYMBOCTH COBMECTHOM pabOThI HACOCA U CUCTEMBI, AMHAMUYECKOM HOBBIIICHUH
JaBJICHUSA (THIPABIMYECKOM ynape) U T.II.

BriBoabI:

1. Hawmbonee panuoHaIBHBIM BHJIOM JTUHAMHYECKUX HCIBITAHUH SBISIETCS

TOAKOHTPOJIbHAsA OKCIUTyaTalus, CUCTEMAaTUYCCKOEC Ha6J'IlO,I[CHI/I€ 3a HM3MCHCHHEM
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apaMeTpoB M M3HOCA DIIEMEHTOB HOpPMAaJbHO - JKCIUTyaTMPYyeMOro Hacoca,
CBOEBPEMECHHOE BOCCTAHOBJICHHE Pa0OTOCIOCOOHOCTH (hUKcalusi BceX JHeiHCTBUiA,
MIPOU3BOAMMBIX HACOCOM.

2. [Ipy TOAKOHTPOIBHON OKCIUTyaTallMd HET HEOOXOMUMOCTH TOYHO
W3MEpPSTh a0COIOTHBIE 3HAYCHUS MapaMeTPOB, HEOOXOUMO C BBICOKOW TOYHOCTBHIO
(hukcHpoBaTH MX U3MEHEHHE TI0 BPEMEHH.

3. Jlis MHOTHX THIIOB Hacoca, (HalpuMep, KPYMHBIX) MPUYMHOW OTKa3a
MoxeT ObITh cHiDKeHue KIIJI mo mpemenpHO AOMYCTHMOTO SKCILUTyaTall[HOHHOTO
3HAUCHHsI, KOTOPOE JOJDKHO OBITh YKa3aHO B TEXHHUYECKOW JOKYMEHTALUW st
ONTHUMAJIbHOM IT0JJaYH.

4, Ilpn nepumonuyeckoM KOHTPOJIE MOXKET OKa3aThbCsi OYEBUIHBIM, YTO
HacoCc MOXET He «JopaboTaTh» J0 CIEMYIOMIEro IUIAHOBOTO CPOKa KOHTPOJIS H3-3a
COCTOSIHHS JIEMEHTOB: M3HOCA, Ne(hopMaIiy, HEUCTIPABHOCTH, OMeHui u T.1. B aTomM

cjiy4dac (I)I/IKCI/IpyeTCﬂ OTKa3 HacocCa, HE3aBUCHUMO OT BHCIITHUX IOKa3aTeleH.
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