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Tewma: MOpPMbILLKa

AsTop: Buktop Kucenes MonynspHoe KommeHTapuu Metku

UcTopus BonbhpamoBO MOPMbILLIKHA.
YacTb 3: Tyna. UHTepBbiO ¢ BukTopom

Kucenesbim
18.12.2014, 5 kOMMeEHTapueB K 3anucu

MosiBunuck odmumanbHble cBeaeHNnst
06 oTkaze ®UMNC npoBoAUTL YeMNUOHAT

MUpa no MopMbILLKe Ha YKpauHe
18.11.2015, 4 KoMMeHTapus K 3anucu

UcTopus BonbpamoBOi MOPMbILLIKHA.
i YacTb 1: JleHuHrpap. UHTepBbIO C
MHorve pbIGOnoBLI NPEANOYMTAIOT UMETL B CBOEM apceHare pasnuyHble TWMbl MopMbiluek. OgHaKko npu | Anexceem ABepbAHOBLIM
14.12.2014, 3 kommeHTapus k 3anucu Kictopusi
3TOM OCHOBHOW aKLEeHT Aenaercsi Ha pasHoobpasun opm 1 pacLBETOK 1 HEAOOLEHUBAETCS BRUSHWE - B T -
pa3aMepoB NPUMaHKM Ha akTUBHOCTb kfnesa. A Mexay Tem, 3a4acTylo UMEHHO NpaBuUnbHbIV BIGOP pa3mepa
MOPMBILLKV BbIpy4aeT B 6eckneBbe. Hanpumep, «kanenbkuy» unm «ypankvy» pasHon BenM4uHbl ropasno Boiigute unu sapeructpupyitech
HagexHee, Yem pa3HoobpasHelLLne NpMMaHKkv NpUMEpHO oHOro pasmepa. Mano kTo 6epet B pacyeT ToT
haKT, YTO K CaMblM MENKMM MOPMbILLKaM NpeabsBsioTCA COBEPLUEHHO ocobble TpeboBaHus,
obycrnoBneHHble cneunduKon ux npuMeHeHus. imeHHo aTa cneumdrka no3BonsieT BblAENUTb ManeHbk1e
MOPMBILLKW B OTAENbHYIO rpynny.
[aBainTe npoaHanuavpyem, B YeM NpUYMHA BO3POCLLEN NONYNSPHOCTA MOPMbILLEK U3 TSHKESbIX CNaBoB U
YUCTbIX METANMOB C NMOTHOCTbI, MPEBbILLAOLLEN NNOTHOCTL cBMHUA? Kasanock 661 — obpabaTtbiBatotcs u
N3roTaBMMBAIOTCSt OHW CIOXHEE W JoMblUe, a MaTepuarnbl 3aMeTHO JOpoXe U MeHee AocTynHbl. OaHa n3
NPWUYMH NOMYNSIPHOCTM 3aKniovaeTcs B AONTOBEYHOCTU hopMbl, KOTOpasi He MEHSIETCS Aaxe nocne
nepenaviku UCNOPYEHHOrO BPEMEHEM U NIOBMEN Kptodka. OTO 3HAYUT — yaadHas (a TakoBble, MyCTb U
peako, HO NonagarTcs B apceHane) MopMbiLLKa Nocne «aBapumy MOXET GbiTb NMOSTHOCTbIO BOCCTaHOBIEHA.
Ho rnaBHOe — 3TO MMHMMAarbHbLIN BO3MOXHbIN pa3mep. bonee Taxenbii, HeXenu CBUHEL, crnas npu
onpeaeneHHbIX TEXHONOrMsX NO3BOMAET U3rOTOBUTL NPUMaHKY HebonbLUMX pa3mepoB. Takas npuMaHka
NPOCTO HE3aMEHNMA B YCIIOBMSIX MNOXOro knesa. MNepBbiMy «TsHKenble» MOPMBILLKW B3SIM HAa BOOPYXXeHNe
CMNOPTCMEHbI.
Y10 e Takoe ManeHbkasi MOpMbILLKa?
MOHATHO, YTO B OAHMX YCINOBUSAX MOPMbILLKA AVAMETPOM 5 MM MOXET oka3aTbCs MarieHbKOM, a B UHbIX —
ANameTp 2 MM Yyxe JOBOMbHO BEMNVK.
Takvm 06pasom, yCroBUMCS, YTO AN1s CTOSIUMX BOLOEMOB M MarbIX Pek cpeaHer nonockl Poccum
MOPMBILLKV ANAMETPOM 2 MM 1 MEHee MOXHO CHMTaTb ManeHbkvuMnu. B cnopTueHO cpeae 3a HUMK
3aKpPenuIochb AOBOMLHO TOYHOE Ha3BaHue — « MUKPYXN».
BepxHsisi rpaHnLa anametpa Tako MOPMBILLKM 2 MM, @ HUXHsAst okono 1,1-1,2 MM, @ MOXET U MeHbLLE, HO
ans atoro Heobxoaum ocmuin. MNOTHOCTL 3TOro MeTanna paBHa 23, a CTOMMOCTb 3Ha4YUTENbHO NPeBbILLaeT
LieHy 30110Ta. Vcnonb3oBaHye ocMUsi B kKa4ecTBe Matepuana Ans U3roToBneHUst NPUMaHoK — 3TO, KOHEYHO,
nepe6op. Ho BOT NNaTMHOBbLIE MOPMBILLKW B EANHUYHBIX CIy4asix BCTpeYatoTcsi. B ocHoBHOM xe, ans
N3roTOBMEHNS TSXKENbIX MENKUX MOPMbILLEK MPUMEHSIETCS BONbGpamM 1 ero cnnaebl C NNOTHOCTLIO 16,5 —
18,6. VHoraga ncnonbayeTcs 30noTo He Hwke 900 npobebl, HO, B 0bLem, aTo goporoeato. OTHOCUTENbHO
HedaBHO B pbIGONOBHOM CMOpTE MOLUa Ha cnaj aaakas «30MoTas nuxopaakar, Koraa MHOrMe 3aropenuchb
naeen n3rotoBneHust (NprobpeTeHuns) caMblx MENKMX MOpMbiLLEK U3 3omoTa. AdekTuBHOE
1Cnonb3oBaHWe CBUHLA NPY TakMX pasmepax NPUMaHOK HEBO3MOXHO, MO MPUYMHE Maroro Beca
nomnyyatoLLencs MOPMBbILLIKM.
OOprI W KOHCTPYKTOpPCKMne 0COBEHHOCTU ManeHbKMX MOpMbILLEK BeCbMa U BeCbMa paSH006p63Hbl, HO Mbl
OCTaHOBMMCS Ha CaMbIX NMPOCTbIX N PACNPOCTPAHEHHbIX.
Teno MOpMBILLKM 13 BONb(pamoBOro cCrniaBa NpPOCBEPSIEHO CKBO3HbIM OTBEPCTMEM MO, NIECKY U «CrenbiM»
oTBepcTMEM Nof Kptoyok. Mpu nobom yaaneHun matepumana, 6yab To Nponun unv oTBepcTue, cregyet
NOMHUTL O NOTEpE Beca NpUMaHKu. [Ins Menkux paamepoB MOPMbILLEK 3TO O4EHb BaXKHas XxapakTepuctuka,
KOTOpOW Hernb3si npeHebperaTb.
Haunbonee pacnpocTtpaHeHHble (hopMbl AN CamMbIX MEMKUX MOPMBILLEK — «Kanmsi» U «ApoBUHKa».
HaBepHoe, MOXHO MCNONb30BaTh K «MypaBbsA», HO 3TO elle HyxaaeTca B npoepke. Bbibop AoBONbHO
npocTbIX opM Nerko 06bACHUM. Urpa ManeHbKo MOPMbILLKK 10601 (hopMbl BLIFMSAUT, Kak LUeBeNeHne-
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ApOXaHWe Ha MEeCTE C OOHOBPEMEHHBLIM BePTUKanbHbIM NepemMeLleHneM. MUKpO-MOPMBILLIKM NPOBOLMPYIOT
pbIBYy Ha NokneBky Grnarogapsi CBoemMy mManomy pasmepy. MNpuyemM BakeH He TOMNbKO ee pasmep,
onpeaensiemMblin abCTPaKTHLIM AUaMETPOM U ATIMHON, @ CyGbEeKTUBHO BOCTIPUHUMaEMas rna3oM nrowanb
noBepxHoCTU. IMEHHO NO3TOMY BbIrOAHbLI KOMMaKTHbIE (hOpMbl 683 0COBbIX U3NMLLECTB, MaKCUManbHO
npubnmxeHHble K Wwapy unu kanne. MNpu oarHaKoBOM BU3yarnbHOM pa3mepe «ApobuHka» Tsxenee
«Kanenbku» 13 Toro xxe matepuana. Ecnv ana «apobuHku» Bce npeaernbHO NPocTo, TO ANl «Kanmnuy» o4eHb
Ba)XHO COOTHOLLEHWE ANVHbI U AnameTpa. flymato, yto 1,25 — 1,5 — 6nmakas Kk onTrmManbHOM NponopLms.
Kptouok — camasi OTBETCTBEHHASA YaCTb MOPMbILLKM. [nsi MeNnKoW MOPMbILLKW 3TO YyTBEPXKAEHNE BEPHO
BABOVHe. Paamep He Gonblue 22, yacto 24 n 26 mM. TonwwmHa npoBonoku He 6onee 0,27 mm. Takon
Kptovok 6e3 npobrem no3sonsieT HacaauTb KOPMOBOTO MOTbINS.
BhIneT kptoyka (pacctosiHue OT Xana [0 Kpasi Tena MOPMBbILLKA) KOPOTKUI UIU CPEAHWIA.
KopoTkuin — 3arno Kptoyka OTCTaeT OT Tena MopMbiLLku He Gonee 1 MM, @ MHOr4A U OKaHYMBAETCst HAA HUM.
CpenHuin — xarno kptovka B 2-3 MM OT Tena.
Mpu BbIGOPE MOPMBILLEK C Pa3HbIM PACMONOXEHNEM KPHoYKa yYMTbIBAETCA ABa MOMEHTa — BbICTpoTa
peakumu pbiGonoBa NOACEYKOM Ha NOKMEBKY U COGCTBEHHO 3aLeNUCTOCTb. 3aLEennUCTOCTb KproUKa 3aBUCHT
He TONMbKO OT Ka4yecTBa CaMOro M3AEeNHsl, HO 1 OT ero PacroroXeHNs OTHOCUTENbLHO Tena MOPMbILLKU. Mpu
KOPOTKOM BhblIfieTe B HanGonblUen cTeneHn NPosiBNSIOTCS BCe OTpuLaTeribHble CBOWCTBA Kproyka.
HemanoBaxHo HanpaBsreHWe xana oTHOCUTENbHO NMOBEPXHOCTY Tena MopMbIwku. KopoTkas nocaaka
Kptouka Aenaet NprMaHKy MakcumanbHO koMnakTHol 6e3 maneniwew notepy Beca. OgHu 1 Te xe Moaenu
KPHOYKOB MPU Pa3HOM KX BbIFIETE MOTYT CeYb M AepxaTb pbiby 6e3ynpeyHo, a MoryT paboTaTb U BXOMOCTYHO.
B 3TOM 1 KpOEeTCs OCHOBHAs MpUYKHA UCMONb30BaHUS PbIGONOBaMI MOPMBILLKU C OBOMBHO ANMHHBIM
BbINETOM KpioKa.
OT pacrnosnoxeHusi OTBEPCTUS B Tefle MOPMbILLKN 3aBUCUT HanpaBneHue xara Kproyka, YTo CyLLEeCTBEHHO
BNusieT Ha 3 eKTUBHOCTL noaceykn. OgHako B ropasno 6onblueli cTeneHy HanpasrieHue OTBepPCTUst
onpeaensieT kKa4eCTBEHHbIE XapaKTEPUCTUKM UTPbl MOPMBILLIKOA.
MonoxeHne oTBepCTUs Nof Necky:

B ueHTpe TsixecTu;

3a LeHTPOM TSXKEeCTH;

,D.O LeHTpa TAXeCTn

[MepBbI BapuaHT — Npu LLEBENEHUN NPUMaHKKL Y AHa 1 HeBbicokuin Ao 10-15 cMm nogbem. Takas MOpMbILLKa
NOAXOAMUT ANSi MENKON «OKYHEBOW» APOXM BCEM TENOM W Anst UCnonb3oBaHWst Hacaaku. Hacaaka 6ynet
HaKMOHATbL MOPMBbILLKY KDHOYKOM BHU3.

Btopoi — 310 noens B Tonwe Boabl 63 orpaHnyeHuns nogbema. NogobHoe pacnonoxeHne oTBepCTUS AaeT
Haunbornee WMpPOoKMe BO3MOXHOCTW ANS Urpbl MOPMBbILLKOW. MprMaHKa MOXeT akTUBHO KavaTbCst BOKPYT
rOpV30HTanbHOW OCU, NepreHANKYNAPHON LieBbIo kptodka. MpaBunbHas urpa Tako MOPMbILLKOW NO3BONSET
noBuTb Aaxe 6e3 Hacagku.

TpeTunit — NOBNSA Ha NOKOSLLYIOCA HAacafKy C Nerkvim LueserneHnemM y aHa. B atom cnyyae npumanka
HaxoAMTCS BBEPX KPHOYKOM Ha Goree Unm MeHee ropu3oHTanbHON NOBEPXHOCTY rpyHTa, obneryas pbibe
BCacCbIBaHWe.

Tenepb 0 cammnx oTBEPCTUSIX. M Tak SICHO, YTO YEM MeHbLUe, TEM Ny4Lle, OAHaKo ecTb npeaen
TEXHOMNOMMYECKNX BO3MOXKHOCTEN. TONCToe CBEPIO HafleXXHee B CBEPIIeHUM TBEPAbIX MaTtepuarnos, HO B
9TOM cryyae BaM He yaactcesi u3bexarb notepu B Bece. TOHkoe, HaobopoT, cbepexeT Bec byayLen
NPUMaHKK1, HO 3HAYUTENbHO NMOBBLICUT PUCK MOMOMKM CaMOro CBepria B NPoLEecce M3roToBMNEHUsI.
BoopyXMBLUMCE 311eMeHTapHBIMU 3HAHWSIMW B 06MacTy reoMeTpun 1 U3NKN, MOXKHO NOCYUTaTb U OTBETUTL
Ha BOMPOC: Kakne 3HavyeHusa guameTpa v OanuvHbl OTBepCTVII;I B TSXXEernom cnnase BbIrOAHbI, a Kakne
HeBbIroAHbI. [Nt O4eHb Merkux pa3mepoB BMOSIHE BbINOMIHUMO COOTHOLLIEHNE — AnameTp OTBEpPCTUS =
20%pnameTpa MOPMBbILLKKX, @ OTBEPCTUE NOA KPOYOK — AMamMeTp NPOBOMNOKY Kptoyka nitoc 0,2 M.
MpenoxpaHuTtb necky ot o6pbiBa NomMoraeT KeMOpUK, BCTaBIEHHbI B OTBEPCTUE MOPMBbILLIKM.

Bbickaxy KpamornbHy0 A4St MHOTUX MbICHb, YTO LIBET MOPMBbILLKU BINSIHUSI HA YIIOBUCTOCTb HE OKa3biBaeT.
Hy>HbI TEMHblIE MOPMBILLKM 1 C MeTannmnyeckum bneckom. Bce octanbHble BapuaHThbl («30M0TO», «<MeAbY,
«OMOBOY, «LBET» U T.A.) NpeAHa3HayYeHbl GonbLUei YacTbio ANsi «MOKNEBKW» PbiGONOBOB y Npunaeka
marasvHa, Bedb pbi6a Nofo NbAOM MOYTW NKLLEHA YETKOTO LIBETOBOMO BOCTPUATUS.

HekoTopble AONOMHUTENbHbIE, HO HE MEHEe BaXKHble YCNOBUS NPUMEHEHUSI MEMNKUX MOPMbILLIEK.
Mopwmbiluka AomkHa 6biTb NPaBUbHOM reoMeTpUYeckon opmel, T.e. YTOGbI OHa NPV NOTPYXXEHWUN B BOAY
6e3 Hacaakv He Bpallanacb BOKPYr CBOei ocu. B npoTuBHOM criyyae necka 3akpyTutcs u, ¢ 6onbLuom
nonew BeposiTHOCTW, obpasyeT y3anbl. Cka3ku 0 CBepXyIOBUCTbIX MOPMbILLKAX OCHOBaHbI Ha 3TOM. JTornyHo,
4TO BpaLLaloLLascs MopMbiluka Gonblue npuenekaet pbiby, HO peaynbTaT — NOKNEBKW €CTb, a Pbibbl HET.

B npepgenax HoMMHanNa OTKNOHEHWUs MO AMameTpy He AomkHbI npesbiwate 0,02 mMm, a no gnnHe — 0,2 — 0,3
MM.

OueHb BaXHbIi MOMEHT — necka. OT ee AnameTpa 3aBUCUT He TOMbKO M HE CTOSLKO Urpa ManeHbLKow
MOPMBILLKW, CKOINbKO cama usnyeckasi BO3MOXHOCTb €€ onyckaHus Ha Tpebyemyto rnybuHy.

Onsa guametpa 1,5 Mm 1 meHee — He Tonwe 0,05 Mm.

[ns apnametpa 1,8 — He Tonwe 0,07 mm.

Onsa guametpa 2 — He 6onee 0,08 MM.

[nameTp necku cnegyet 3amMepsiTb MUKPOMETPOM 6e3 NPUMEHEHUS TPELLOTKK, T.€. U3MEPSATL AnaMeTp
NerkuM, He 3aXXVMaroLLMM Neckn, kacaHmeM rybok MukpomeTtpa. 3Ha4yeHne, ykasaHHOe Ha ynakoBke,
crneayeT BOCMPUHUMATL Kak opueHTup. KctaTtu, noBns Ha AenuKkaTHYHo, TOHKYIO CHacTb NpeanonaraeT oTkas

OT NPUMEHEHNA NepYaToK U BapexXek.
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