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In this article it is introduced the main directions of improvement rotary viscosimeter during its use in the
different mediums with fine-dyspersated solid phase.

BA3KOCTb XUAKMUX Cpef SBNAETCA He TONbKO (PM3NYECKOW BEeIMYMHON, HO U
napameTpoM, MO 3HAYEHMIO KOTOPOro CYAAT O KayecTBe MPOLECCOB B TEXHO/IOMNYe-
CKMX anrnaparax M Ka4yecTBe rotoBoro npoaykTa, BCMeACTBME Yero BA3KOCTb Heob-
XOAMMO M KOHTPO/IMPOBATb, U PerynnmpoBatb ¢ MUHUMa/IbHON (LOMYCTUMOIA perna-
MEHTOM MPOM3BOACTBA) MOrPeLUHOCTbIO. [NA M3MepeHus BA3KOCTM B HacTosLLlee
LUMPOKO WCMOJb3YHTCA POTALUOHHbIE BMCKO3MMETPbI, KOTOPble KOHCTPYKTUBHO
MPOCTbI, MOTYT MPUMEHATLCA B FEPMETUYECKUX U OTKPbITbIX 006bEeKTax U UCMOSb-
30BaTbCA B KauyeCTBE aBTOMATUMYECKUX M3MEPUTE/NbHBIX NPMOOPOB M B CUCTEMax
curHanmusauumn n perynuposarus [1, 2, 3]. OgHako gaHHble BUCKO3UMETPbI UMEOT
HECKOJIbKO HefJOCTAaTKOB, KOTOPbIE OrpaHNYMBAKOT 06/1aCTb UX MPUMEHEHUS.

OCHOBHbIM Hef0CTAaTKOM [aHHbIX BUCKO3MMETPOB CUATAKOT BO3MOXHOCTb Ha-
PYLUEHWNA NPeACTaBUTEIbHOCTM KOHTPOIMPYEMOM Cpefbl B 30He KOHTPO/S — B 30HE
YCTaHOBKM NepBMYHOro npeobpasosartens — YyBCTBUTE/IbHOIO 3/1EMEHTA BUCKO3N-
MeTpa, BbIMOJIHEHHOI0 B BMJe Bpallaroweroca tena (UmnnHapa, wapa KoHyca, na-
pasinenbHbIX AUCKOB), KOTOPLIA NPU BPaLLEHUN 3aKpYUYMBaeT KOHTAKTUPYHOLLYIO C
HUM YXWAKOCTb, BCNEACTBUE Yero, BO-NepBbiX, POTOP BpaLlaeTcs B He cTauuoHap-
HOW >XWAKOW cpefe W, BO-BTOPbIX, €CMIM KOHTPOAMpyeMas cpefa Heo4HOpOoAHa U
crnocobHa K paccriansaHuio, TO ee Croco6CTBYET paccnansBaHuio, BCNEACTBME Yero
BA3KOCTb Cpefbl B 30He KOHTPO/A OT/IMYAETCs OT BA3KOCTU Cpefbl B 06bekTe [1, 4].
OCO6eHHO YeTKO yKa3aHHOe MPOC/EXMBAETCA MPWU UCMOMb30BAHUN POTALNOHHbIX
BUCKO3MMETPOB Ha XWAKUX cpefax C MeNKoAMCNepCHON TBepaon da3oit (CycrneH-
3uAX, Wiamax, nynbnax).

B fgaHHOW cTaTtbe muccriedyeTcs BOMpoc 0 BO3MOXKHOCTU MUHUMM3ALUK [aHHO-
ro HegocTaTka pPOTaLMOHHbIX BMCKO3UMETPOB, M OLHOBPEMEHHO MOBbILLIEHUN WNX
4yBCTBUTE/IbHOCTU K M3MEHEHWNIO BA3KOCTU KOHTPO/IMPYEMOIA CPpesbl.

OueBNAHO (M MOXET ObITb NPUHATO 6e3 [0Kas3aTeNbCTB), YTO YYBCTBUTE/b-
HOCTb POTALUMOHHBIX BUCKO3UMETPOB MOXKET ObITb MOBbLILLEHA 33 CHET YBe/IMYEHWS
obbema poTopa U CKOPOCTW ero HavyasibHOro BpalleHus. B nepsom cnyyae yBesnu-
YMBAETCA MOBEPXHOCTb KOHTAKTa YYBCTBMTE/ILHOIO 3/IEMEHTA C KOHTPOMPYEMOWA
Cpeaoi — «rnoBepxHOCTb TPEHWS». Bo BTOPOM C/lyvae BO3pacTaeT CKOPOCTb ABMXKeE-
HWSA pOTOpa OTHOCUTE/NIbHO XMNAKOW cpedbl. HO 3TO NPUBOAMT, Kak OblfI0 MoKa3aHo
BblLLIE, K 3aKpYUMBaHUIO KOHTPONMPYEMOM Cpefbl B 30He KOHTaKTa C pOTOPOM U K
HapyLUeHVO ee MNPeAcTaBUTE/NIbHOCTM MO [ABYM (PakTopam: CKOPOCTb BpaLleHus
CpeAbl CTPEMUTLCA K CKOPOCTM BpaLleHus poTopa, BCMeACTBUE Yero YyBCTBUTESIb-
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HOCTb K M3MEHEHMWIO BSA3KOCTM He YBE/IMYMBAETCH, a YMEHbLUAeTCs; MPOoUCXoanT
MHTEHCMBHOE BbITECHEHWNE M3 30HbI KOHTPONA (hasbl C 60/bLUEl MAOTHOCTbIO, YTO
MPUBOAUT K HapyLUEeHWO NpeACTaBUTENIbHOCTU CPefbl B 30He YCTaHOBKM YYBCTBU-
TeNIbHOr 0 3/1EMEHTa — poTOpa.

EcTeCcTBEHHO, YTO yKa3aHHble Bbllle MeTOAbl NMOBbILLEHNUS YYBCTBUTE/IbHOCTH
Nprbopa K N3MEHEHMIO BS3KOCTW MEPCMEKTUBHBI, AOCTATOMHO NPOCTbI U Npuemse-
Mbl, €CN:

— MpK BpalLLleHM poTopa C «/1060IN» CKOPOCTbIO KOHTPONMpyemas cpefa oyaet
HenoABMXXHON (MK BpawaTbCa ¢ MUHUMaIbHON MOCTOSIHHOM CKOPOCTLHO);

— KOHCTPYKLMsi poTopa ByAeT UCK/oYaTb BpalleHne cpefbl U pasaeneHve das B
30He U3MepeHus.

[ns peleHns yKasaHHbIX BONPOCOB MUCCef0BaNCh ABa BapuaHTa.

MepBbIi BapraHT npegnonarai HeM3MeHHOCTb TPaAULIMOHHOW (DOPMbI POTOpPA,
HO BBEJEHME B KOHCTPYKLMIO POTALMOHHOIO BMCKO3MMETPA 3/1EMEHTOB, NpPeaoT-
BpaLLaroLLMX BpaLleHne KOHTPOMPYEMON cpeabl B 30HE KOHTPOA.

MpocTeiilee pewleHne NpeaycMaTprBano YCTaHOBKY B 30He KOHTPONSA Ha on-
pefieNeHHOM PacCTOAHUM OT POTOopa pafnasibHO YCTAHOB/IEHHbIX K €r0 OCY racute-
Neli BpaLLeHNs XMUAKOCTN. IKCNEPUMEHTbI NOKa3aan, YTo NoA0OHOe KOHCTPYKTUB-
HOe peLUeHMe CYLLEeCTBEHHO YMEHbLLAeT CKOPOCTb BpalleHUs KOHTPOAMPYEMOi
cpefbl B 30HE ee CONPUKOCHOBEHUS C POTOPOM, HO A0/HKHbI ObITb AeTalbHO Mpopa-
60TaHbl BONPOChl KOHCTPYKTUBHOIO O(hOPMIEHUS PELLEHNS:

— YMCNO racuTenei BpaLleHns;

— UX KOH(hMrypaums;

— pacCTOosiHME OT NOBEPXHOCTM POTOPA;

— BbICOTa U LUMPUHA racutenen;

— Yro/n ycTaHOBKM racuTeneii 0THOCUTENBHO LieHTpa poTopa.

Kpome Toro, He06X0AMMO UCCef0BaTh BOMPOC O HEMPepbIBHOW LMPKY ALK
KOHTPONMPYEMOI Cpefbl B 30HE MEXAY racUTeNnsimMvi U pOTOPOM, TakK Kak npu n3me-
HEHUW BA3KOCTM cpefbl B 00bEKTE BA3KOCTb A0/HKHA OAHOBPEMEHHO U3MEHATLCS B
30He KOHTpons. Oco6eHHO BaXKHO peLleHre AaHHOro Bonpoca npu n3MepeHnmn BA3-
KOCTW My/bI, CYCNEH3NI, LWNamMoB, COCTOSILLIMX U3 XKNAKOW 1 TBEPAOW (as.

B npouecce pelleHns AaHHOrO Bonpoca HeobxoAMMO 06ecnevnTb LMpKYs-
LMK KOHTPO/IMPYEMOW Cpefbl B 30HE YCTaHOBKWM YyBCTBUTE/ILHOTO 3/IEMeHTa BUC-
KO3MMeTpa, TaknMm 06pa3oM, YTOObl HE HErO He [AeiCTBOBa/IM 3HAUYNTE/bHbIE ANHA-
MUYECKME Harpy3Ku, co3aaBaeMble ABMXKYLLENCA XXUAKOCTHIO.

MpocTemMM BapnaHTOM UCKNOYEHNS BAMSHUA AMHAMUYECKUX HarpysokK Ha
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YyBCTBUTE/bHBIA 3/IEMEHT AB/AETCSA BbIOOP TaKOro Hanpas/IeHUS ABUXXEHWS Lup-
KYMPYIOLLEIn Yepes 30HY KOHTPO/A Cpefbl, KOrAa OHa pa3sfenieHa Ha HeCKO/bKO No-
TOKOB ¥ BO3[ENCTBYET Ha YKa3aHHbI/ 3/1eMEHT O4HOBPEMEHHO C Pa3/INyYHbIX CTOPOH
N KXbIA 13 MOTOKOB racuUT LeiNCTBME Ha YYBCTBUTE/IbHbIA 3/IEMEHT MOTOKa, Npo-
TUBOHANpPaB/IEHHOIO EMY.

O[HOBPEMEHHO HeoOX0AMMO UCCNefoBaTbh M HaTK ONTUMa/IbHOE peLleHne O
(hopme 1 pasmepax YyBCTBMTENIbHOIO 3/leMeHTa BUCKO3MMETpa—poTopa. Yalle Bce-
r0 poOTOp BBIMOJHAETCS B BUAE LMAMHAPA, BCNEACTBME Yero 4YyBCTBMTE/IbHOCTb
BMCKO3MMETPa K M3MEHEHMIO BA3KOCTW TeM BblLLe, YeM 60/bLUe 06beM poTopa. Ho
npu yBenmyeHnn oobema (U Mpu CoOXpaHeHUN NepBOHaYasIbHOW CKOPOCTM ero Bpa-
LLieHWs) BO3pacTaeT yrnoBas CKOPOCTb ABVMXKEHMSI NMOBEPXHOCTU poTopa, YTO Npu-
BOAMT K YBE/IMYEHMNIO 3aKPYUMBAHUA XMNLKON Cpefbl B 30He KOHTPOSIA.

Kpowme Toro, npu yBenmyeHn obbema potopa Ha Hero HauymMHaeT AelcTBOBaTb
BO3POCLUAA BbITA/IKUBAKOLLAA CMMA, KOTOPas MOXET TakXKe BHOCUTb OMNpeesieHHYH
MOrpeLHOCTb B pe3y/bTaTbl NU3MEPEHWS.

OueBMAHO, YTO ANS YCTPaHeHUs YKa3aHHbIX ABMeHUA HeO6X0AMMO HalTu Ta-
Ky KOHCTPYKLMIO pOoTOpa, KoTopas 6bl COOTBETCTBOBA/A C/leAytoLmMm TpeboBaHu-
M:

- obecrieumBasia HeNpPepPbIBHYIO LMPKYNALMIO KOHTPONMPYEMOW Cpefbl B 30HE
YyCTaHOBKM poTopa 6e3 OTpuLAaTeNlbHOr0 BO3AEWCTBMSA YKa3aHHbIX MOTOKOB Ha
TOYHOCTb U3MEPEHNS BA3KOCTH;

- MMHMMU3MPOBasa BO3AENCTBME BblTa/IKMBAOLLIEM CU/IbI HA POTOP Npv NH060OM
ero o6beme;

- UCKNoYana (Mnn npegesibHO MUHMMMU3MPOBAIA) AMHAMUYECKME COCTaB/IAND-
LLie KOHTPONMPYEMOI Cpefbl, MPUBOAALLME K HAPYLLEHWIO ee NPeLCTaBUTE/IbHOCTH
B 30HE YCTaHOBKM YyBCTBUTE/IbHOIO 3/IEMEHTA.

["pahryeckoe mogennpoBaHne Mokasaso, YTo C NO3nUMA Makcummsalum no-
BEPXHOCTY poTopa Npy MUHUMa/IbHOM ero obbeme LUMANHAPUYECKas (hopma (Kak U
Nntob6as apyrasa 3amkKHyTasd B npegenax oovema) HenpurogHa. Heobxogmmo noaTomy
McKatb popmy, KoTopas bbl Npu JOMYCTUMbIX 06bemMax poTopa umesia MakcMmMasb-
HYt0 NOBEPXHOCTb. B npouecce rpamyeckoro MogenmpoBaHus Obinv onpeaeneHbl
HECKO/IbKO (hopM poTopa, COOTBETCTBYHOLLME YKa3aHHOMY Tpeb0oBaHMIO.

Bo-nepBbIX, 3aMKHYTbI N0 BCeMY 00beMY LUANHAP MOXHO NPeBpaTuTb B OT-
KPbITbIA CHU3Y M CBepxy. B 3TOM criyyae NMOBEPXHOCTb TPEHUSI BO3PAcTaeT, a ero
00bEM YMEHbLLAeTCH.

Bo-BTOpbIX, YBENNYEHWNE MOBEPXHOCTU MOXKHO 06€CNeYmnTb, BbIMOHWB YyBCT-
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BUTE/IbHbIN 3/1eMEHT U3 HECKO/IbKMX [MCKOB, 3aKPern/eHHbIX Ha OA4HOM Bany. MMpwu
3TOM B [JaHHOM C/ly4dae YuCN0 LUCKOB MOXET OblTb MPaKTUYECKU «HEOrpaHU4eH-
HbIM» W, CNefloBaTeNbHO, MOBEPXHOCTb TPEHNA MOXKET YBENNYMBATLCA A0 Npeaena,
Koraa BUCKO3MMETP byaeT 06naaaTe TPebyeMoil HyBCTBUTE/IbHOCTbIO K U3MEHEHMIO
BA3KOCTW.

B-TpeTbnx, pOTOP MOXET ObITb BbINO/HEH B BUE MHOXeCTBa NaTpyoKoB 04u-
HaKOBOI BbICOTbI, HO Pa3HOro AMameTpa, BCTaB/IEHHbIX APYr B Apyra, YTo No3Bo/is-
eT TakXkKe MakCMMa/lbHO YBEIMUYNTb NOBEPXHOCTb TPEHUS.

SKCNeprMeHTbI MOKa3an, YTO NepBblid BapuaHT KOHCTPYKLUN poTopa LencT-
BUTE/IbHO MOBbLILIAET YyBCTBUTENIBHOCTb NPMO0pPa K U3MEHEHUIO BA3KOCTU KOHTPO-
NNPYEMOI Cpefbl, HO OH He obecneymBaeT HeOOXOAMMOW ee LMPKYNALMN B 30He
KOHTPO/A, BCNEACTBME Yero Mnpu UCMosib30BaHUM Ha XXUAKNUX cpefax ¢ MeIKoamc-
MepcHOn TBepAoi hasoi (Ha CyCreH3msx U wiamax) Ha BHYTPEHHe CTOPOHe po-
TOpa MOABNAETCA 0CaLOK M3 TBEPAbIA YacTuUL, NPUBOAALLMIA K U3MEHEHWNIO BO Bpe-
MeHW (POpMbl POTOPa N ero LIeHTPOBKKU (B HEKOTOPLIX CnyvasX Habnwogaetcs oue-
HWe poTopa).

BTopoli BapnaHT MO3BOJIAET CYLLECTBEHHO YBE/IMYUTL MOBEPXHOCTb TPEHWS,
HO NPV ero MCMosib30BaHMN MPaKTUYEeCKN B [Ba pa3a YMeHbLUAeTCq AuameTp no-
BEPXHOCTU TPeHMS, TaK KaK yKazaHHas MOBEPXHOCTb «HAYMHAETCA» OT Basla, Ha KO-
TOPOM HacaxkeHbl AMcKW. Kpome TOro, Npy MCNonb30BaHWM AaHHOTO BapuaHTa He
PeLLaeTcA BOMPOC O HerpepbiBHOM UMPKYNALMM KOHTPOIMPYEMOW Cpefbl B 30HE
KOHTPONA W, CnefoBaTenbHO, 06 06ecnevyeHnn ee NPeACcTaBUTENIbHOCTM B YKas3aH-
HOW 30He.

TpeTuin BapnaHT MMeET BCE BblLUENepPeYnC/ieHHble HeAOoCTaTKnM, KOHCTPYKTUB-
HO C/IOXKeH, 3HAUYUTENIbHO YBE/NYMBAET Maccy pPoTopa, YTO He MO3BOJISET ero uc-
M0/1b30BaThb MPU PELLEHUN MOCTaB/EHHON 3aauu.

B cnyyae pelseHns 3a4ayv 06 yBesIMYEHUN YyBCTBUTE/IbHOCTU POTALMOHHOIO
BMCKO3MMETPA K U3MEHEHUIO BA3KOCTM HEOOXOAMMO YMEHbLLUMTL MOPOr ero YyBCT-
BUTE/IbHOCTN K YKa3aHHOMY M3MEHEHMI0. DTO BO3MOXKHO MpY pa3paboTke KOHCT-
PYKUUWN pOTOpa C MOBbILLEHHOW YYBCTBUTE/NIbHOCTBIO K M3MEHEHMIO BA3KOCTU, YTO
MOXHO AOCTUIHYTb W/ 32 CYET YBE/IMYEHWNS MOBEPXHOCTN POTOpPa, UM YyBCTBU-
Te/IbHOCTW ABUraTensi C MArKO XapakTePUCTUKON K M3MEHEHNIO HAarpy3Kn Ha ero
BaJ1, CO3/jaBaeMOi1 3a CYET U3MEHEHUS TPEHUSA B 30HE KOHTaKTa MOBEPXHOCTU POTO-
pa C KOHTPO/IMPYEMOIA CPesioit NPy U3MEHEHMM BA3KOCTM NOCNEAHEN.

[Burateny ¢ MArkom xapakTepucTUKOW yA0o0OHbI 418 UCNONb30BaHUA B KOHCT-
PYKUMAX POTALMOHHBIX BUCKO3MMETPOB, TaK Kak Mo3BOMIAT N3MEPATb BA3KOCTb MO
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4ncny U3MEHeHUs Yncna 060poOTOB POTOPA, KOTOPOE MOXKET ONpeLeniTbCca 6eCKOH-
TaKTHbIM CMOCOO0OM, He M3MEHSA MPU M3MEPEHUM Harpysku Ha Ban (He co3jaBas
[ONONHUTENIbHON norpewHocTn). O4HaKO YBENUUYNTL YYBCTBUTE/IbHOCTL [ABUrare-
NA C MATKON XapaKTepuUCTUKOMW, YUMTbIBAsA, YTO ero Bajl HAXOAUTCA B MOALUMMHMN-
Kax, [OCTaTO4YHO TPYAHO, TaK KaK WCK/UYWUTb TPeHWe B 30HE KOHTaKTa BaJl—
MOALUNMHWK, BO—MNEPBbIX, HEBO3MOXXHO W, BO—BTOPbLIX, YKa3aHHOEe TpeHue mnepe-
MEHHO BO BPEMEHM WM 3aBUCUT OT KayecTBa CMasKu, TeMnepaTypbl OKpPY)XXatoLLei
cpeAbl, Temnepartypbl Kopnyca asuratens u T.4. [N03ToMy eJMHCTBEHHbIM W paumo-
Ha/IbHbIM BapVMaHTOM YBe/IMYEHWNS YYBCTBUTE/IbHOCTU POTALMOHHOIO BUCKO3UMET-
pa cnefyeT cumTaTb OnpefesieHne Takoin PopMbl KOHCTPYKLMM ero poTopa, Npu Ko-
TOPOI NPV MUHUMa/IbHON Macce poTopa OH MMEeEeT MaKCUMasIbHYH MOBEPXHOCTb —
nowaab KOHTaKTa ¢ KOHTPOIMPYEMO Cpefomn.

MakcmasibHO NpubAmKaeTcs K TpeboBaHUsA, NPUBELEHHbIM Bbllle, KOHCT-
PYKUMA pOTOpa, COCTOALWLas U3 napaise/ibHbIX AWCKOB, 3aKpersieHHbIX Ha Bany U
YCTAHOB/IEHHbIX HA PABHOM PacCTOSHWUM ApYr OT Apyra, Nno nepugepnn Kaxaoro u3
KOTOPbIX YCTaHOB/IEHbI KOJbLe0bpasHble neppoprpoBaHHbIe BCTaBKN C PaBHbIMM
3a30pamm MeXxzgy HUMK (Takas KOHCTPYKUMSA yAayHO 00beAuHsSeT poTop, COCTOSA-
LA 13 napansienbHbIX AUCKOB, C POTOPOM B (hopMe LUMANHAPA).

Mpy BpaLleHUn AaHHOrO poTopa KOHTPOAMpYeMas XMAKas cpefa cornpukaca-
eTCA C KaXKAbIM U3 JMCKOB M C KaX0W KO/NbLEBOW BCTABKOM, BCNeACTBMUE YEro no-
BEPXHOCTb KOHTaKTa poTopa CO Cpefoi MOXeT ObITb BblopaHa [OCTATOYHOM ANA
obecneyeHns 1 3afaHHOM YyBCTBUTE/IbHOCTb BUCKO3MMETPA K U3MEHEHUIO BS3KO-
CTW Cpefbl U MUHUMU3ALMI MOrPELUHOCTM U3MePEHNS OT BANAHUS TPeHUs (1 n3me-
HEHWS TPEHNA) B NOALLIMMHNKAX ABUraTens.

MpoBefeHHble 3KCNEePUMEHTbI MOKa3asun, YTo:

-3a CYeT payMoHa/IbHOro O00beAMHEHUS KOHCTPYKUWMWA  OUCKOBOrO U
LUMAVHAPUYECKOTO pOTOpa MOXHO pa3paboTaTb KOHCTPYKLMIO 4YyBCTBUTENbHOIO
3MleMeHTa POTaUMOHHOI0 BUCKO3MMETPa C MUHUMa/IbHOW Maccor U MakCUMasibHOW
MN0LLaAbH COMPUKOCHOBEHNSA NMOBEPXHOCTM POTOPa C KOHTPOIMPYEMOIA CPeaoir;

- YKa3aHHas KOHCTPYKLMS obecreyvBaeT O4HOBPEMEHHO AO0CTaTOYHYH LMp-
KyNALMIO Cpefbl B 30He KOHTPO/IS 1 ee NPeAcTaBUTeNbHOCTb B YKa3aHHOM 30He;

- OHOBPEMEHHO YKa3aHHas KOHCTPYKLMS poTopa Mo3BOJISET BblbpaTb napa-
METPbl €€ 3/1EMEHTOB TaK, YTOO6bl MUHUMW3NPOBATL 3aBUCMMOCTb Pe3y/bTaToB U3-
MepeHNs BA3KOCTM OT BO3MOXXHbIX M3MEHEHWIA TpeHus Bana Asuratens (C MArkom
XapaKTePUCTUKOIN) B NOALUMMHUKAX.
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BbiBOAbI

1. OCHOBHbIMW HefoCTaTKaMW POTaLUMOHHbLIX BUCKO3UMETPOB ABMAOTCA BO3-
MOXXHOCTb 3aKpyuMBaHUSA KOHTPOMMPYEMOM XXUAKOCTN B 30HE KOHTaKTa C Hell YyB-
CTBUTE/IbHOrO 3/IEMEHTA — POTOPa, 06pa3oBaHMe LEHTPOOEXHbIX CW/, MPUBOAALLMX
K paccnamBaHUIO AUCNEPCHbIX CPef B YKa3aHHOWN 30HE, M HEBO3MOXXHOCTb YBe/nye-
HUA YyBCTBMUTENIbHOCTU BMUCKO3MMeETpa 6e3 YBEMYEHUS UM MOBEPXHOCTU COMpu-
KOCHOBEHMS poTOopa COo Cpefoni — 06bema poTopa, UM CKOPOCTU ero BpaLLeHus.

2. YBennyeHme obbema poTopa UK CKOPOCTW ero BpalleHUs He MOryT ObiTb
MCMOMb30BaHbI A4/19 YBENIMYEHNS YyBCTBUTEIbHOCT POTALMOHHOIO BUCKO3NMETpa K
N3MEHEHNIO BA3KOCTM KOHTPOMPYEMbIX Cped, Tak Kak npu atoM (B obLiem cny4ae)
YBE/IMUMBAKOTCA U CKOPOCTL BPaLLEeHNUs KOHTPONMPYEMOW Cpeflbl B 30He KOHTaKTa C
POTOPOM, 1 BO3MOXXHOCTb pasfefieHns (as.

3. OQHUM M3 NyTeiln yBenMyeHMst NMOBEPXHOCTU TPeHUs poTopa 6e3 yBennye-
HUA ero 06beMa SBNSETCA 06beJMHEHNE B AMHON KOHCTPYKLMW 3N1EMEHTOB C ropu-
30HTa/IbHbIM 1 BEPTUKa/IbHbIM MONAMU TPeHWA (Hanpuvep, AUCKOB U LUINHAPOB) U
obecneyeHns (C Le/blo UCKIKYEHUS HapyLLIEHWS NPeACTaBUTENIbHOCTY Cpef, B 30He
KOHTPO/SA) HEMNPEPbIBHOM UX LMPKYNALMA Yepe3 yKasaHHYH 30HY 3a CYUET [BWXKe-
HMA poTopa.
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