1 O6mue cBeieHUs1 0 THAPABIMYECKHX CHCTEMAX

1.1 CrpykrypHasi cxeMa ruJiponpuBojaa

T'uoponpusodom Ha3bIBAETCSI COBOKYNMHOCTH YCTPOMCTB, MpeaHa3HAUCHHBIX
JUISl TIPUBEACHHS B JBWIKEHHE MEXAaHW3MOB M MAIIMH ITOCPEACTBOM pabouei
KUJKOCTH, HAXONAIMIECHCS O JAaBJICHHEM, C OJHOBPEMECHHBIM BBHITIOJHEHUEM
GYHKIUNA pPETyJIUpOBaHUS W PEBEPCUPOBAHUS CKOPOCTH JBIKECHUS BBIXOIHOTO
3BEHA THJIPOJIBUTATETIS.

['uapornpuBoOIbI MOTYT OBITH JIBYX THUIIOB: 2UOPOOUHAMUYECKUEe U 0ObeMHble.
B ruapoauHaMUYEeCKMX TPHUBOJAX HCIOJIB3YETCSI B OCHOBHOM KHHETHYECKas
DHEPrus IMOTOKA JKUIKOCTH. B 00BEeMHBIX THUIPONPHUBOJAX HCIOIB3YETCS
MOTEHIMAIbHAS DHEPTUS TABJICHUS pabodel KUIKOCTH.
OObeMHBIN THAPONPUBOJI COCTOUT U3 THAPONEpPE/Iayd, YCTPOUCTB yIpaBJCHUS,
BCIIOMOTATEJIbHBIX YCTPOMCTB U TUAPOIMHUN (pUcyHOK 1.1).
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Pucynox 1.1 - Cxema 005€MHOTO THAPOTIPUBOIA

Oobvemnan cuoponepedaua, SBJISIONIASCS CUIIOBOM YacCThO THAPOIPUBO/IA,
COCTOUT W3 00bemMHo2o Hacoca (mpeoOpazoBaresisi MEXaHWUYECKOW JHEPTUu
MPUBOJISIIIETO JBUTATENSI B DHEPTUIO TOTOKA pabOdeil JKUIKOCTU) U 00bEMHO20
auopoosucamensi (MpeoOpa3oBaTells HSHEPIHH IIOTOKAa pabodeit KUIKOCTH B
MEXaHUYECKYIO DHEPTHIO BBIXOHOTO 3BEHA).

B cocTtaB HEKOTOPBIX 0OBEMHBIX THAPOIIEPEAAY BXOIUT cUOPOAKKYMYAAMOP
(TMOPOEMKOCTH, TpEeAHA3HAYEHHBIC IS aKKyYMYJIHPOBAaHUS SHEPrHUH pabodei
KUIKOCTH, HaAXOAAIICHCS TIOM JaBJIEHWEM, C IeJbl0 IOCICAYIONIETO e¢
WCITOJIB30BAHUS IS TIPUBEICHUS B paboTy ruapoasBuratens). Kpome Ttoro, B
COCTaB TUponepeaad MOTyT BXOAUTh TaKkKe euoponpeoopazosament - 0ObEMHbBIC
THAPOMAIIMHBI IS MPeoOpa3oBaHMsl SHEPIHHM IMOTOKAa pabodei KUIKOCTH C



OJHUMU 3HaueHUsIMU naBjieHus P u pacxoga Q B 3HEpPruI0 Apyroro moToka c
npyrumu 3HadeHusMu P u Q.

Yempoiicmea ynpaenenua npennasHadyeHbsl ISl yIPaBICHUS TOTOKOM WM
JIpPYTUMHU yCTporcTBaMu ruaponpusoja. [Ipu stom moj ympaBieHHEM MOTOKOM
MOHUMAETCSl U3MEHEHUE WJIU TOJIepKaHue Ha ONpPEe/IeIEHHOM YPOBHE JIaBJICHUS U
pacxojila B THIPOCUCTEME, a TaKKe M3MEHEHHUE HAMpaBIICHUS JIBHXKEHMS TIOTOKA
paboueit AKUIKOCTH. K yCTpONCTBaM yIpaBJICHUS OTHOCATCS:
euopopacnpeoenumeny, CIyXalllue s W3MEHEHUS HaIlpaBiICHUS JIBUKCHUS
NOTOKa paboyell JKUIKOCTH, oOOecredyeHHs: TpeOyeMOoM IOCIeA0BATEIbHOCTH
BKIIIOUEHUSI B pabOTy THApPOJBUTATENIeH, PEBEPCUPOBAHUS IBMKECHHUS HX
BBIXOJHBIX 3BEHBEB M T.I.;, pe2yasamopvl oOasieHus (NpeaoXpaHUTEIbHBIN,
PEAYKIIMOHHBIM, NEPENIMBHOW M JpYyrue KIalaHbl), IpeJHAa3HAYEHHbIE I
pPEryIMpPOBAHUS JAaBJIEHUS paboyeil >KUAKOCTH B TUIPOCHCTEME; pe2yisamopbl
pacxoda (AETUTENW W CyMMaTopbl MOTOKOB, APOCCENU U PEryJsSTOpHl MOTOKA,
HAIpPaBIISIOIIME KJalaHbl), ¢ ITOMOIIbIO KOTOPBIX YIPABIAIOT IMOTOKOM pabouei
KUAKOCTHU; euopasiuieckue ycuaumenu, HeoOXo0uMbIe JUIsl yIpaBieHUus paboTon
HAcOCOB, TMJAPOJABUIATENECH WIA APYIMX YCTPOMCTB YIPAaBIEHUS IOCPEACTBOM
paboyeil KHAKOCTH C OJHOBPEMEHHBIM YCWJIIEHHEM MOIIHOCTUM CHUTHaja
yIpaBJICHHUS.

Bcnomozamenwnoie ycmpoiicmea 00ecTieunBalOT HAJCKHYIO paboTy Bcex
AJIIEMEHTOB ruapornpuBoAa. K HUM OTHOCSTCS: KOHOUyUoHepvl paboyell HcuoKocmu
(bunbTpel, TEMIIOOOMEHHBIC ammapaThl U Ap.); YHIomHumenu, 0OECreunBarome
repMETHU3ALUI0 THUIPOCUCTEMBIL;, 2uopasiuyeckue pene 0asieHus; SUOpoemMKoCmu
(ruapobaku U TUAPOAKKYMYIISITOPEI paboydel KUIKOCTH) U Jp.

CoctaB  BCIOMOTraTeNbHBIX YCTPOWCTB  YCTAHABIMBAIOT HCXOHAS U3
Ha3HAYEHHUS TUAPONPUBOIA U YCIOBH, B KOTOPBIX OH SKCILTyaTUPYETCH.

Tuoponunuu (Tpyobl, pyKaBa BHICOKOTO JaBJICHUS, KaHAJIbI M COCITMHCHUS)
npeIHa3HaYeHbl JUIsl MPOXOXKJIEHUs pabodel >KUAKOCTH IO HUM B Ipoliecce
paboThl 00BEMHOr0 TUAPONpPHUBOJA. B 3aBUCHMOCTM OT CBOEro Ha3HA4YEHHUs
TMJIPOJIMHUM, BXOJALIME B OOIIyI0 THIPOCHUCTEMY, NOJpa3AeNsioTcs Ha
BCAChIBAIOIINE, HATIOPHbIE, CIIMBHBIE, TPEHAYKHBIE U THJIPOIUHUH YIPaBICHUSI.

1.2 Knaccudukanus v npuHIUAN padoThl THIPONPUBOI0B

B 3aBUCMMOCTH OT KOHCTPYKIIMM M THIA BXOAAIIMX B COCTaB
THJIPOIIEPEIauM JIEMEHTOB 00BEMHBIC THAPOIPHUBOIBI MOKHO KIACCU(PHUIIUPOBATH
10 HECKOJIBKUM TPHU3HAKaM.

1 Ilo xapaxmepy O8usicenus 8bIX00H020 36€HA 2UOPOOBUAMENA:
2UOPONpuUBoO 8pawjamesbHo2o 0sudicenusi (pucyHok 1.2, a), korjga B KauyecTBe
THJIPOJIBUTATEIIS] IIPUMEHSETCS THAPOMOTOP, Y KOTOPOTO BEJIOMOE 3BEHO (BaJl HITH
KOPITYC) coBepIaet HEOTPaHUYCHHOE BpalaTeIbHOe JIBHKCHHC;
2UOponpusood nocmynamenbHo2o osudicenuss (pucyHok 1.2, 6, B), y KOTOporo B
Ka4eCTBE THIPOBUTATEIS TPUMEHSICTCS TUAPOIMIIMHID - IBUTATENIb C BO3BPATHO-
MOCTYIATEIbHBIM JIBUKECHHEM BEIOMOTO 3BeHa (ITOKA IMOPIIHS, TUTYH)KEpa HITU
KOpITyca); 2udponpusod nosopomrnoz2o osudcenus (pucyHok 1.2, T), xorma B



KaueCTBE THAPOABUTATENS MPUMEHEH TMOBOPOTHBIA THAPOIMIUHIP, Y KOTOPOTO
BEJIOMOE 3BEHO (Bajl WJIM KOPITYC) COBEpIIAET BO3BPATHO-IIOBOPOTHOE JIBUKEHUE
Ha yroJi, MeHbIuii 360 .

2 Ilo e03moicnocmu pezynuposanus: pe2yiupyemvlii 2UOponpusood, B
KOTOPOM B TpoOIlecCCe €ro HJKCIUTyaTallid CKOPOCTh  BBIXOJHOTO  3BEHA
TUAPOJIBUTATENSI MOXKHO H3MEHATh Mo TpeOyemMoMmy 3akoHy. B cBowo ouepenn
peryJMpoBaHle MOXET OBITh APOCCENbHBIM (pUCYHOK 1.2, 6, T), 0O0BEMHBIM
(pucyHok 1.2, a), 00beMHO-APOCCETBHBIM WM U3MEHEHHUEM CKOPOCTH JBUTATEIIS,
npuBOAsIero B paboTy Hacoc. PerymmpoBanne MOXET OBITb PYYHBIM HWITH
aBTOMATHYECKUM. B 3aBHCHMOCTH OT 3a/a4 PEeTyJIMPOBAHUS THAPOIPUBO MOKET
OBITh CTAaOWMIM3UPOBAHHBIM, TPOTPAMMHBIM WJIH CIEIAMUM. PerymmpoBaHuio
THAPOTIPUBO/IA Oyzner MOCBSIICHA OTJIebHAs JCKIIUS;
Hepe2yaupyemblii 2u0ponpu8oo, y KOTOPOTO HENb3s1 U3MEHITh CKOPOCTh JIBIKECHUS
BBIXOJTHOTO 3B€HA TUPOIEPEaaun B MPOIIECCE IKCIUTYaTaIlUH.

3 Ilo cxeme yupkynauyuu padoueii HeuOKoCmu: cUOponpu8oo ¢ 3aMKHYmMoll
cxemou yupkyrayuu (pucyHok 1.2, a), B KOTOpoM pabouas KHUIKOCTb OT
THAPOJIBUTATENS  BO3BpAIlacTCs BO  BCACBHIBAIOIIYI0 THAPOJIMHHUIO  Hacoca.
['uaponpuBoj ¢ 3aMKHYTOU HUPKYJSIUMEH pabodeil )KUIKOCTH KOMIAKTEH, UMEEeT
HEOOJIBIITYI0 MacCy U JOIMYCKAaeT OOJBIINYI0 YaCTOTY BpalllEeHUs pOTOpa Hacoca 6e3
OIMACHOCTM BO3HUKHOBEHHUSI KaBHUTAIlMM, TIIOCKOJbKY B TaKOW CHCTEME BO
BCACBIBAIOIICH TUHUH JTaBIICHUE BCera mpeBbimaeT atMochepHoe. K HegocTaTkam
ClIeIyeT OTHECTH TUIOXWE YCIOBHSI JUIsl OXJIAXKIEHUSI paboueil KUIKOCTH, a TaKxKe
HEO0OXOJMMOCTh CIYCKaTh U3 THAPOCUCTEMBI pab0UyI0 KUIAKOCTh MIPH 3aMEHE WIIH
PEMOHTE THAPOAIIIAPATYPHI; cUOPONPUBOD C PAZOMKHYMOU CUCTNEMOU YUPKYIAYUU
(pucyHok 1.2, 6, B, T), B KOTOPOM padoyasi )KMJIKOCTb MOCTOSIHHO COOOILAETCs C
rupodakomM wind arMmocepoil. J[ocTOMHCTBA TaKOW CXEMBI - XOPOLIUE YCIOBUS
JUTSL OXJIOKIEHUSI M OYUCTKUA pabodeil kuakoctu. OMHAKO TaKHe THUIAPOIPHUBOIBI
TPOMO3JIKM W WMEIOT OOJIBIIIYI0 MacCy, a 4acToTa BpallleHHus POTopa Hacoca
OTPaHUYMBAETCS JOMYCKaeMbIMHU (M3 YCIOBUHN OECKaBUTAIIMOHHOMN pabOThI Hacoca)
CKOPOCTSAMH JIBI)KEHUS paboueit ®KUIKOCTH BO BCACHIBAIOIIIEM TPYOOIIPOBO/IE.

4 Ilo ucmounuxky nooauu paooueii HcuOKOCMU: HACOCHbLE 2UOPONPUBOObL,
B KOTOPBIX padoyasi KUAKOCTh MOJACTCS B TUAPOIABUTATEIIN HACOCAMH, BXOISIIINX
B COCTaB 3TUX TUIPOIPHUBOJOB; AKKYMYAAMOPHbIE 2UOPONPUBOObl, B KOTOPBIX
pabouasi JKHIKOCTh TIOJACTCS B THAPOIABUTATEIIM M3 THIPOAKKYMYJISATOPOB,
MPEIBAPUTEIILHO 3apsHKCHHBIX OT BHEITHUX MCTOYHHMKOB, HE BXOSIIMX B COCTaB
JAHHBIX THAPONPHUBOIOB; Ma2UCmMpaibHble 2UOPONpuUBoosbl, B KOTOPBIX padouast
KUIKOCTh TOJAETCAd K THIPOJBHUTATEISAM OT CHCIUAIBHOW MarucTpaid, He
BXOJISIIEH B COCTaB ATUX MPUBOIOB.

5 Ilo muny npueodawiezo Osuzamens uOpOnRPUBOObL MOZym 0Oblmb C
I71IEKMPOnPueooom, npueooom om /IBC, mypoun u m.o.

[Tpuntun paboTel 00BEMHOTO TUIPONIPUBOA OCHOBAaH Ha 3akoHe [lackais,
0 KOTOPOMY BCSIKO€ HM3MEHEHWE JaBJIEHUS B KaKOW-TMOO TOYKE IMOKOSIIEHCS
KUJKOCTH, HE HapyIIaloliee €€ PaBHOBECHS, MEPEIAETCS B OCTaJIbHBIE €€ TOUYKH
0e3 n3menenwus (pucyHok 1.2).



Hacocom 1 paboyast *HAKOCTh MOAAETCS B HAMOPHYIO THUAPOJIMHUIO 3 U
Jlajzee 4epe3 pacupelenuTeNs S5 K ruapoasurartento 2. Ilpy omHOM mosoxeHnn
TUJIpOpacpeesIUTENs COBEepIIaeTcss padounii X0 THIPOJABUTATENS, @ IPU IPYTOM
IIOJIOXKEHUHU - XOJIOCTOM. M3 ruaponBurarens *XUIAKOCTb 4YEpe3 paclpeAciIUTEIb
NOCTyIaeT B CIMBHYIO THJPOJIMHHUIO M Jajiee WIM B ruapoOak 9, miam BO
BCACBIBAIONIYI0 THUAPOJMHUIO Hacoca (B THAPONPUBOAAX C 3aMKHYTOM CXEMOH
HUPKYJISIIUU paboyell *KUAKOCTH, cM. pUCYHOK 1.2, a). B pesepByape KuakocTb
OXJIAXJaeTcd W CHOBAa IIOCTymaer B rujpocucreMmy. Hanexnas pabota
TUAPONPHUBO/IA BO3MOXHA TOJBKO IPU COOTBETCTBYIOUIEH OYHUCTKE padouei
KHUIKOCTH QUIBTpaMH 8.

PerynupoBaHue CKOpOCTM JBMKEHHSI BBIXOJHOIO 3BEHA TUAPOIBUTATEIS
MOET OBITh IPOCCENBHBIM WIH 00beMHBIM. [IpH IpoccenbHOM peryjinpoBaHuU B
TUAPOCUCTEME YCTAHABIMBAIOTCS HEPETYJIMPYEMbIE HACOChl, a H3MEHEHHUE
CKOPOCTH JIB)KEHMSI BBIXOJHOTO 3B€HA JIOCTUIAETCS W3MEHEHHEM pacxoja
paboueil xxuakoctu yepes npoccenb 6. [lpu 00beMHOM peryinpoBaHUM CKOPOCTH
JBWKEHUS  BBIXOJHOTO  3BEHAa  TUAPOJBUTATENSl  HM3MEHSETCA  NOoAadeu
PeryIupyeMoro Hacoca JIu0o 3a cueT IPUMEHEHUSI PEryIMPYyEMOro IHIPOMOTOpA.
3amuTa TUAPOCUCTEMBI OT YPE3MEPHOTO IMOBBIILICHUS JaBJICHUSI 00ECIeUnBaeTCs
OpEeIOXpaHUTEIbHBIM 4a WIM T[epeluBHbBIM 40  KilanaHamMH, KOTOpbIE
HAaCTpPauBalOTCS Ha MaKCUMaJbHO JOIyCTUMOE JAaBieHHe. Ecim Harpyska Ha
TUAPOABUTATENIb BO3PACTAaET CBEPX YCTAHOBJIEHHOW, TO BECh IOTOK pabouei
KUAKOCTU OyAEeT HITU 4Yepe3 MPEJOXPAHUTENbHBIA WM TEPEIUBHON KiamaHbl,
MUHYSl TuApoaBuratesb. KoOHTponb 3a [aBlieHHEM Ha OTACNBHBIX Y4YacTKax
TUAPOCHUCTEMBI OCYLIECTBIIIETCS IO MaHOMeTpaM 1 1.

PabGora rugpoarperaToB COMpoBOXKAACTCS yTeUKaMu padboueit Kuakoctu. B
TUAPOCUCTEMAX C  3aMKHYTOM  LUPKYJSIIUEH  YT€YKH  KOMIIEHCHPYIOTCS
CIIeIIMAJIBHBIM MOJIMUTHIBAIOIIUM HacocoM la (pucyHok 1.2, a).
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Pucynok 1.2 - BapuanTel DPUHUMIHAAIBHBIX CXE€M THAPONPHUBOIOB:
a - C OOBEMHBIM pEryJMpOBaHUEM; O - C JAPOCCEIbHBIM PEryJIUPOBAHUEM;
B - HEPET'YJIUPYEMBIH; T - C JPOCCETBHBIM PETryJIUPOBAHUEM PA0OUYEro U XOJIO0CTOTO
XOJIOB.

1.3 Hpel/IMyll_[eCTBa H HEAOCTATKHU r'HiponpuBoIa

[IIupokoe pacmpocTpaHEeHUE TUIPONPUBOAA OOBICHIETCS TEM, YTO ITOT
npuBOA 00MalaeT psAaOM TPEUMYIIECTB TMepe] APYTUMU BHUJIAMU TPUBOJOB
MallvH. BOT OCHOBHbBIE U3 HUX.

1 Beccmynenuamoe pecynuposanue CKOPOCTH JIBUKEHUSI BBIXOJHOTO 3BEHA
THApOTEpeladyl U OOECIeUeHHEe MajbIX YCTOMUYMBBIX CKOpOCTE. MuHMManIbHas
yIJI0Basi CKOPOCTh BPAILIEHUS BaJla THAPOMOTOPA MOKET COCTABISATH 2-3 00/MUH.

2 Hebonvwue eabapumet u macca. Bpems pasrona, omarogaps MEHBIIEMY
MOMEHTY MHEPIMH BpAIAIONIMXCS YacTed HE NPEBBINIACT J0JIEM CEKyHIbl B
OTJIMYKE OT DJICKTPOJBUTATENICH, Y KOTOPHIX BpEeMsl pa3roHa MOXET COCTaBJISITh
HECKOJIbKO CEeKYH]I.

3 Yacmoe pesepcuposanue 0BUMNCEHUS BLIXOOHO20 36€HA 2UOpONnepeoau.
Hanpumep, gacToTa peBepcUpOBaHUs Bajla THAPOMOTOPA MOXKET ObITH JOBEIEHA
1o 500, a mtoka nopuHa ruapouianHapa gaxe a0 1000 pesepcoB B MunyTty. B
ATOM OTHOIIEHUU TUIPONPUBOJ YCTYIAET JUIIb THEBMATUUECKUM UHCTPYMEHTAM,
Yy KOTOPBIX YUCJIO PEBEPCOB MOKET focturath 1500 B MUHYTY.

4 Bonvuwioe bvicmpodelicmeue u HaubOIbUIASL MEXAHUYECKas U CKOPOCMHAs
ocecmkocmsb.  MexaHUUYeCKass  JKECTKOCTh -  BEJIMYMHA  OTHOCUTEIIBHOTO
MO3UIIMOHHOTO HM3MEHEHUSI TOJIOKEHUSI BBIXOJAHOTO 3BE€HA IMOJ] BO3JEHCTBUEM
M3MEHSoNIeHCs BHEIHEeW Harpy3ku. CKOpOCTHas KECTKOCTh - OTHOCHUTEIBHOE
M3MEHEHHE CKOPOCTH BBIXOJHOTO 3BEHA MPHU MU3MEHEHUU MPUIIOKEHHOW K HEMY
Harpy3KH.

S Aemomamuyeckas 3awuma TUAPOCUCTEM OT BPEIHOTO BO3IEHCTBHUS
neperpy3ok 0aroaaps HaIMYMIO MPEIOXPAHUTEIBHBIX KIIAMIAHOB.



6 Xopowue ycnosus cmazku TpyHWIHXCS JAeTajed W DIIEMEHTOB
TUApOANnmnapaToB, 4YTo OOECNEYMBAET WX HAACKHOCTh M JOJITOBEYHOCTh. Tak,
HaIrpuMep, MpU NPABWIBHOW SKCIUTyaTallid HAaCOCOB M THAPOMOTOPOB CPOK HX
CIIy’kObl JTOBeZieH B Hacrosiiiee Bpemsi 10 5-10 Thic. 4 paboThl MOJA HArpy3KOH.
['unpoanmnaparypa MOKET HE PEMOHTHPOBATHCS B TEYEHHUE JOJTOro BpeMeHHu (10
10-15 ner).

[ Ilpocmoma npeobpazosanus 8pawjamenbHO20 OBUNCEHUS 8 B038PAMHO-
nocmynamenbHoe U 8038PAMHO-NOBOPOMHble ©0€3 TPUMEHEHUS KaKUX-JIU0o
MEXaHUYECKUX Tepe/iad, MOABEP)KCHHBIX U3HOCY.

['oBopst 0 mpewMmyIecTBax TUIAPONPHUBOAA, CIAEAYET OTMETHTHh IPOCTOTY
aBTOMATU3allMA  Pa0OTHl THAPODHUIIMPOBAHHBIX MEXAaHU3MOB, BO3MOYKHOCTh
aBTOMATHYECKOTO M3MECHEHHMSI X PEKHUMOB pabOTHI TI0 3aJaHHON MTporpamMme.
['maponpuBoay TNpUCYIIM ¥ HEJAOCTATKH, KOTOPHIE OTPAHUYUBAIOT €TI0
npumeHeHue. OCHOBHBIE U3 HUX CJIEAYIOIIUE.

1 Usmenenue sa3xocmu npumeHsemvlx HCUOKOCMeE Om memMnepamypbl, 9YTo
OPUBOAUT K H3MEHEHHUI0 PabO04YMX XapaKTEPUCTHK TUIPONPUBOJA MU CO3JAET
JOTIOJTHUTENbHBIC TPYTHOCTH TP IKCIUTyaTallMk TUIPONPUBOAOB (OCOOCHHO MpHU
OTpHUIIATEIBHBIX TEMIIEpATypax).

2 Ymeuku oscuoxocmu u3z eudpocucmem, koropoie camxarot KIIJ] mpusona,
BBI3BIBAIOT HEPABHOMEPHOCTh JBWXKEHHS BBIXOJHOTO 3BEHA THUIpOIEpeaayn,
3aTPYAHSIIOT TOCTHYKCHUE YCTOMUYNBOW CKOPOCTH JBIDKCHHS pabodyero opraHa mpu
MaJIbIX CKOPOCTSIX.

3 Heobxooumocmov u320moGieHUss MHO2UX IAeMEHMO8 2UOPOnpusood no
8bICOKOMY KIACCY MOYHOCMU ISl JOCTIDKEHHS MajblX 3a30pOB  MEXKAY
MOJBW)XKHBIMA W HEMOABW)KHBIMH JIETAJISIMU, YTO YCIOXKHSIET KOHCTPYKIIMIO M
MOBBINIAET CTOMMOCTD WX U3TOTOBJICHUS.

4 B3pwigo- u o0cHeonacHocmsv TIPUMEHSIEMBIX MUHEPAIbHBIX pabouux
KUJIKOCTEH.

S HesosmooicHocmb nepeoauu 3Hepauu HaA OONbUWIUE PACCMOAHUAL W3-32
OONBIINX TOTEPh HA TPEOJOJICHUE TUAPABINYECKHX COMPOTUBICHUNA U PE3KOe
camxenue npu 3toM KIIJI rugpocucremsl.

Co MHOrMMH M3 OJTUX HEJIOCTaTKOB MOXHO OopoTbes. Hampumep,
CTaOMJIBHOCTh ~ BSI3KOCTM ~ NPU  M3MEHEHMHM  TeMIEpaTypbl  JIOCTUTACTCS
MPUMEHEHUEM CHHTETUYECKHUX paboumnX skuakocteir. OKOHYATEIbHBIN BBIOOD THIIA
NPUBOJA YCTAaHABIWBACTCA IPH TPOSKTHPOBAHWHM MAIMH TI0 pe3yjbTaTam
TEXHUKO-DKOHOMHYECKHX PacyeToB C YYETOM YCIOBHH pabOTHl ATHUX MAIIIWH.
['maponpuBO, TEM HE MEHEE, MMEET NMPEUMYIECTBA 10 CPABHEHHUIO C JAPYTUMHU
TUTIAaMH TIPUBOJIOB TaM, TJe TpeOyeTcs CO3JaHMe 3HAYUTEILHON MOITHOCTH,
OBICTPOJICHICTBHE, TIO3WUIIMOHHAS TOYHOCTh HCIIOJHUTCIBHBIX ~ MEXaHH3MOB,
KOMITaKTHOCTh, Majlasi Macca, BBICOKAash HAJEKHOCTh PadOTHI M Pa3BETBICHHOCTh
PUBOJIA.



