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COBEPLWUEHCTBOBAHUE BbIOPKOBOTO MEXAHU3MA
BECKPYTOYHOU POBHUYHOW MALLUHBI

Koeanbckuii I'.H., maa.

Kocmpomckol eocyGapcmeeHHbIl mexHonoau4deckull yHusepcumem,
2. Kocmpowma, Poccutickass ®edepauus

Pedepatr. YcmaHosneHo, uymo 0Ons ycmpaHeHUsi CHUXeHUS poYHOCMmU  JIbHSIHOU
beckpymoyHoU  pO8HUUbI 8 Mpoyecce ocmaHo8a MawluHbl, Heobxodumo obecriedums cusy
3axKuma ¢hopmupyemoll PpOBHULbI 80 8bIOPKE HE3ABUCUMOU OM Yacmomhbl 8pallieHUs 8bHOPKa.

KnoyeBble crnoBa: fnbHsaHast poBHULA, BbHOPOK, JTOXHaA KPYTKa, 0OBMBOYHbIE BOJIOKHA.

Cneumanuctammn KI'TY npeanoXxeH MOKpbIAi OECKPYTOYHbIA CNocob hOpMUPOBaHUSA NbHAHOM
POBHWLIbI, CYLLLHOCTb KOTOPOrO 3aK4aeTcs B YBNAXHEHUS U YNITOTHEHWUS] MbIYKW, BbIXOASLLEN U3
BbITSXKHOro npubopa [1 - 4]. HoBbI cnocob nonyyeHns poBHULbI peann3oBaH B HOBOWM POBHUYHON
MaLuuHbl ana nbHa PB-4110.

Mpu paHHoM, crnocobe OPMUPOBAHUSA POBHULIbI MPOLECCHl  YNPOYHEHMST MpoAyKTa W
HamaTbIBaHUSA pasferneHbl, YTO MO3BONSET YBENUYUTb CKOPOCTHbIE pexuMsbl [5 - 8]. Kpome TOro
6ecKpyTO4YHbIAN cNocob. NonyyYeHust POBHULbI MO3BOMSET CYLLECTBEHHO YMPOCTUTHL KOHCTPYKLUWIO
POBHUYHbLIX MAaLLMWH, -0bnerymB nepeHanagky oOOpyLoOBaHUS MNpuM CMEHe acCopTUMEHTa.
MosiBNAeTCA BO3MOXHOCTb MOMYy4EeHUs1 POBHULbI Marion NIMHeNHOW NnoTHOCcTK oT 0,3 KTekc.

MpoyHOCTb BECKPYTOYHOM POBHULIbI ODecneunBaeTcst psagom gakrtopos [9 - 11]:

CKIeMBaHMe BOJIOKOH MEKTVHOBLIMU BeLLECTBaMU, BXOASALUMMW B COCTaB JIbHSHOIO BOJIOKHA
nog, 0ENCTBUEM YBITAXKHEHUS MbIYKU;

3a cyeT OOBMBKM HEKPYYEHOW POBHMLbI COOCTBEHHBIMU BOJIOKHaMW, HaxXOASLUMMUCS Ha ee
NMOBEPXHOCTMU.

[nsa ynnoTHeHUsa poBHULbI B 30HE €e (POPMUPOBAHMS UCMONb3YETCS BbIOPOK JTIOXKHOM KPYTKN C
MEXaHWYECKMM  32XKMMOM  (POPMUPYEMOTO - ‘MpoaykTa. HabniogeHnamu  ycTaHOBREHO, 4TO
06BVBOYHbIE BOJIOKHA HA NMOBEPXHOCTM HEKPYHYEHOW POBHMLbI, (POPMUPYEMON MOKPbLIM Cnocobom,
NOSIBNSATCA TONBKO B TOM Crly4ae, ecfiv YacToTa BpalleHWsi BblopKa NpeBbILLIAeT ONpeaeneHHyo
BEMUYNHY

PaccMoTpMM npuumHbl 3Toro siBreHus. Ha puc. 1 cxematumdeckm wusobpaxeHa 30Ha
OpPMMPOBaHUSA POBHMLbI HA BECKPYTOYHON POBHUYHOW MaLLMWHE.

370

CMOYEHHBIA /“} -

YHACTOK pOBHUEI

Puc.1 - 3oHa bopMmpoBaHnsa 6eCKpyTOUYHOM POBHULbI

Mo koHUaM 30HbI POPMUPOBAHUSA NPOAYKT OKa3blBAETCH 3aXaTbiM B BbIMYCKHOM 1 1 TAHYMNBHON
2 napax. B cpeaHen yactn 30HbI GOPMMPOBAHNA HAXOOMUTCHA 3aXKMM MEXAHMYECKOro BbHOPKA,
KOTOpPbIN coobLLaeT popMmpyeMomy npoaykTy 4 KpyTky. B HayanbHbI MOMeEHT, korga napbl 1 1 2
HenoABWXHbI, KpyTKa B 30Hax | n |l umeeT pasHoe HanpaBneHue, B pesynbTaTe 4ero B LEnom
KpyTKa B 30He hOpMUPOBaHUSA OTCYTCTBYeT, T.e. ABMsieTCA NoxHon. [Npu BpaweHun nap 1 n 2
NPOAYKT ABMXETCH Yepes 30HYy bopMupoBaHus. [pu ABMXKEHMM NpoayKTa KpyTKa Mexay 3oHamu |
n Il nepepacnpegensietcd. Yepes HECKONbKO CEKyHA paboTbl MalUMHbLI BCSl KpyTKa OKasbiBaeTcs
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cocpefoTodeHHoOM B 30He |, a B 30He Il KkpyTka oTCyTCcTBYyeT, T.e. HabnwogaeTcs KapTuHa,
nokasaHHas Ha cnange 6.

KpyTka cosgaeTcs 3a c4YeT MOMEHTa CUI TpeHUs, BO3HUKaKLWMX Mexay ¢opMupyembiM
npogyktom 4 un rybkamm Bbtopka 3. 3axum copmupyemoro npopykta obecneumBaeTcs cunamu
ynpyroctu npegBaputensHo AedOpMUPOBaAHHBIX MMAACcTUH, W3 KOTOPbIX W3rOTOBMEHbI TyOKK
BblOpKa.

Mpn 3akpyymBaHuM yyacTka | NpoayKkTa ¢ ero CTOpOHbl BO3HMKaeT MOMEHT ynpyrux cun MR,
KOTOpPLIN ypaBHOBeLLUMBaeT MOMeHT MTp cun TpeHus, AeNCTBYIOLWUIN CO CTOPOHbI BbIOPKA, T.€.

My=M,,
nocneaHUit MOXHO onpeaenuTb no dopmyne

M, =2F, R .

rae Fmp — cuna TpeHus mexay rybkamu Bbtopka U hopMMpyeMbIM NPOAYKTOM, 3aBUCALLAs OT CUI
npwkuma rybok apyr K agpyry.

3aBMCUMOCTb MOMEHTa YNpyrux Cwr, BO3HUKAKOWMUX NPU  3aKpy4yMBaHUU BOMOKHWUCTOrO
cepAeyvHuKa OT 4acTOTbl BpalLeHUs Bblopka W U JIMHEWHOWN NNOTHOCTU POBHULbI, HOCUT CIIOXHbIN
Xxapaktep, T.K. JOIDKHA y4UTbIBaTb CMATUE MbIYKM B 30HE (POPMUPOBAHUSI U HENMMHENHO YMpPYrui
Xxapaktep gedopmMupoBaHusi ryboKk BblOpka Nogd OEeNCTBMEM LEHTPOGEXHbIX cun. 3aBMCUMOCTb
Mmp=f(w) onpenensaeTca akcnepnuMeHTanbHO, A KaX4on NMUHENHON NITIOTHOCTU POBHULLbI.

Mpu HapyweHnn paBeHcTBa (1) NPOMCXOAMT NpocKarnb3biBaHUe rybok BblopKa Mo MOBEPXHOCTH
dopMMpPYyEMO POBHULbL. ATO NMPMBOAUT K OOBMBKE POBHULbI KOHLL@MM COBCTBEHHbLIX BOJTOKOH [12
- 13] n ynpo4HeHuto poBHUUbL. OnNMcaHHbIN 3EEKT YNPOYHEHUS POBHULIbI CYLLIECTBEHHO 3aBUCUT
OT YacTOThl BpaLLleHUs Bblopka

Mpu CHWXeHMU YacToThbl BpaLLEHUS BblOpKa, HanNpMMep MpuM OCTaHOBE MallWHbl Tpebyemblii
pexum paboTbl HapywaeTcs. [lencTeme LeHTPobeXHbIX CUIT Ha NyOKM BbIOpKa YMeHbLUAeTcs, cuna
3aXunma NpoayKTa yBenuyunBaeTcs, B pedynbTaTe Yero y4acTok pOBHULbI, BbIMYLLEHHLIN 3a BPeEMS
BblGera, MMeeT NOHWXEHHYH MPOYHOCTb.

Mockonbky AnNs nuKBugauuM obpbiBOB POBHUYHASA MalLMHA OCTaHaBNMBAETCH, MPU 3TOM Ha
BCEX MecTax, KpOMe TOro Ha KOTOpoM npowu3ollen obpbiB, OyayT dopmMmpoBaTbes criabblie MecTa,
KOTOpble NpMBeAyT k obpbiBaM B MMTaOLLENn paMKe POBHUYHON MaLLWHbI.

Ons ycTpaHeHuns 3Toro sBneHus HeobxoauMMo obecneunTb cTabunbHoe, HesaBucswee OT
YacTOTbl BPALLEHNS BbIOpKA, yCUNune 3axkuma npoaykra BO BblOPKeE.

lMocTaBneHHas 3agava peluaeTcs Ha OCHOBE TEXHUYECKOrO peLleHns 3alUnLLeHHOro NaTeHToM
Ha nonesHy Mogernb [14], 3akniovaeTcd B BeAeHUE B KOHCTPYKUMIO BblOpKa AOMOMHUTENbHOW
napbl rybok, LEeHTpbl TSXKECTU KOTOPbIX pacnoniaratTcsi ¢ MPOTMBOMOJMOXKHbLIX MO OTHOLUEHUIO K
umetowmmca rybkam CTOpoH. Tpebyemoe pacnonoXeHue - LLEHTPOB TSKECTM [OCTUraeTcs
YyCTaHOBKOW NPOTMBOBECOB Ha KaXAYH0 U3 OOMOSTHUTENbHBLIX ryOOK.

B pesynbTate BBeOeHWst OOMNOMHUTENBHON Napbl ryOOK CUMbl 3aXMMa MOXHO paccmaTpuBaTb
COCTOSILLEN U3 [OBYX COCTaBMSIOLWMX, O4HA W3 KOTOPbIX CO34aeTCsi NepBoW napow rybok u
yMeHbLUaeTCss MNpuM  YBEMMYEHMU 4YacToTbl BpalleHWst Bblopka, @  BTopas co3jaeTcs
AONONHUTENBHOM Napon rybok u npu atom yeBenuuusaetca [15]. Ona CUMHXPOHHOrO W3MeHeHus
ycunusa 3axvmma npoaykrta rybkamm Bolopka Heob6xogmm 060CHOBaHHbIV BbIOOP X KOHCTPYKTUBHbBIX
napameTpoB. Takmmm KOHCTPYKTVMBHbIMW MapameTpamu ABASIOTCA: pasMmepbl rybok, KoTopble C
y4yeTOM MOZYMs ynpyrocTn nx matepuana nossonstoT obecneuntb Tpebyemyto XKeCTKoCcTb, Macca
W KOOpAMHaTbl NpoTMBOBeca. Takum obpa3oM, 3agaya NPOEKTMPOBAHWUS 3aKMMHOMO YCTPOWCTBA
BblOpKa SABMSIETCA MHOronapaMeTpuyeckor 3agadven ontuMmmsauun. [ns ee pewleHust
pa3paboTaHa KOHEYHO-3NIEMEHTHas MOoAeNlb 3aXWMMHOro YCTPOMCTBA BbIOPKA, MO3BONAOLLANA
NPOBOANTb BUPTYaribHblE 3KCMIEPMMEHThI MO ONTUMU3ALUN KOHCTPYKTUBHbBIX MapamMeTpoB.
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PA3PABOTKA TEXHOAOTUU KPALUEHUA LUEPCTAHBIX MATEPUAAOB
B MPUCYTCTBUN AMUHOKUCAOTHI

Kophes B.b., maz., lNbipkosa M.B., douy.

Mockoeckul eocydapcmeeHHbIl yHuUgepcumem du3aliHa U mexHoroauu,
2. Mockea, Poccutickas ®edepayusi

Pedepat. B pabome npednazaemcsi mexHosio2usi nepuodu4eckoao KpaweHus WepcmsHbIX
Mamepuarnoe akmueHbIMU KpacumesisMu & Mnpucymcmeuu aMUuHOKUCIOm. YcmaHo8neHo, 4mo
rosbiwieHue cmerneHu copbuuu U ¢hukcauyuu akmueHo20 Kpacumersiss 3asucum om npupoobl
aMuHoKuUc/iomsl U npupodbl HelimpanbHo20 anekmposiuma. lonyyeHbl posHble U HacbIUEHHbIE
OKpacKu C 8bICOKUMU [oKazamensaMmu K hU3UKO-XUMUYECKUM eo30elicmeusiM npu 6Gonbuwel
COXpaHHOCMU 80JI0KHA 10 CPAaBHEHUIO, C MPaduUUOHHBIM CrIOCOBOM KpaleHUs.

KnoyeBble cnoBa: aMMHOKUCNOTA, aKTUBHbIN KpacuTtenb, nepnogn4veckoe KpallueHue, COp6L|,I/IF|.

LLlepcTaHOE BOMOKHO, MCMOMb3yemMoe C APEBHUX BPEMEH, NpeacTaBnseT coboi yHUKanbHbIN
maTepuan c UenbiM HabopoM MOMOXUTENbHLIX KA4YecTB: TEMMoM3onupylolmne CBOWCTEA,
rMapoUNLHOCTL BOMOKHA MpU rMAPOGOBHOCTM MOBEPXHOCTHOrO Crosi, rpud M A0BPOTHOCTD,
Msarkocte W Aap. OpHako  rMapooBHOCTL  YellyidyaToro  Criost  YCrOXHSeT — npouecc
KOJIIIOPMPOBaHNSA LUEPCTSHbIX MaTepuanoB. [na Toro 4to Obl nMpugaTb LWEPCTSHOW MpOAyKUun
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