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[penun n nepgopartopsbl

CoBeplIeHCTBO He 3HaeT KOMMPOMUCCOB B peLleHun
npobnem. Moatomy noayHr cdovpmbl FEIN gna ceepneHus
BoBce He "OauH 3a Bcex", nbo Mcnonb3yrTca 34eCb MHOIO
PasNUYHbIX 3NEKTPOMHCTPYMEHTOB, KaXAdbli M3 KOTOpPbIX
ONTUMM3NPOBAH AN COBEPLUEHHO OnpeferieHHbIX 3ajad,
HasHayeHnsas wn npuemoB Tpyga. [lotomy wumeetcs
MHOXECTBO pasnuyHbIX pydHbix gpernen FEIN: HaunHasa c
NErknx 0gHO- 1 ABYXCKOPOCTHbIX C KNHETUYECKON PYKOATHIO,
B ¢opme nucrtoneta wWnuM C 5onatovHOM PYKOATbIO,
NpoAao/mkas MOLHbIMA  ABYX- M YE€TbIPEXCKOPOCTHLIMMU
apensmu ¢ ABymMs 6OKOBbIMU PYyKOSITKAMM

Py4Hble gpenu

B ramme gpenen FEIN nmeetcs MHOXECTBO pasfnUyHbIX PYYHbIX Openeun: HaunHas ¢ Nerkmx
OLHO- N OBYXCKOPOCTHbIX C KNHETUYECKOW PYKOATHLIO, B dOpMe NUcToneTa Unn ¢ JionaTtoqHOM
PYKOATbIO, W 3akaH4MBasi MOLLUHbIMW [ABYX- U YeTblPEXCKOPOCTHbIMW ApensMn C ABYMS
BGOKOBbIMU PYKOSATKAMM.

Apenb aBnseTca pyyYHbIM, MTHEBMATUYECKUM U 3NEKTPOMEXAHUYECKMM UHCTPYMEHTOM, Npu
NOMOLLM KOTOPOro TMPOM3BOAAT CBEprieHne OTBEepPCTUA NPU  BbIMNOMHEHUN  PasnUYHbIX
CTPOMUTENbHbIX, CreCapHbIX, CTONAPHbIX, OTAENOYHbIX U paga apyrnx pabot. CywecTByloT ABe
pa3sHOBUOHOCTN MHCTpYMeHTa. K nepBon rpyrnne OTHOCUTCA MHCTPYMEHT, KOTOPbIN No3BONseT
BbINOSTHATb PYYHOE CBeprieHue, nNpu nomMoLun Yenoseyeckon cunbl. B nocnegHue Bpems Bce
fonee 4acto MCNOMb3YyTCA pydHble Apenn, KOTOpble WCMOoNb3ylT B cBoen paboTe
aneKkTpuyeckyto aHepruto. CoBpeMeHHble pydHble Apenu BbIMOSHEHbI B hOpME NUCTOMEeTa,
CyLWecTBYyeT MHCTPYMEHT C KUHETUYECKOW PYKOATbIO UMW C SIONaTOMHOW PYKOATbIO, C ABYMS
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H6okoBbIMK pykosaTKaMn. OCHOBHBIMW KOHCTPYKLUMOHHBIMU 3iEMEHTaMN COBPEMEHHOWN PYYHOM
Apenn SBNAKOTCA TAroBbl NpeobpasoBaTenib, MYCKOBOW BbIKNOYaTENb, peocTaTt, KOTOpbIv
MOXeT OblTb 3aMeHEeH TUPUCTOPHLIM PEerynaTopoM MOLLHOCTM M KOHEYHO OCHOBHbIM
3N1IEMEHTOM KOHCTPYKUUN SBRSIETCS 9nekTpogBuratens. Ha Bany apenu, KOTOpbin eue
HasblBalOT LWINWHAENEM, pacrnofiaraeTcs naTpoH, B KOTOPbIA yCTaHABMMBAKOTCS PasfnyHble
Hacagku. BOMbLWMHCTBO WHCTPYMEHTa OCHAW@eTCs KynadykoBbIM MAaTPOHOM, KOTOPbIN
SABNSETCA MO CBOEN CyTM MNOMbiM LUMAVHAPOM C PErynMpoBOYHBIM KOSbLOM WAWN TUMb30W.
PerynmpoBoyHoe KOMbLO MO3BOMSET ABUraTb Kynaykm, Takmm o6pasom B naTpoHe
3aXUMalTCA Hacagku. PerynmpoBoYHOe KOMbLO 3aTarMBaeTcsi Npyv NOMOLLKM cneumanbHOro
kntova. CyulecTBylOT Takke ObICTPO3aXUMHble NaTPOHbl. B GONbLIMHCTBE COBPEMEHHbIX
Apener npegycMOTPeH peBepc M perynupoBka yrioBoOK CKOpPOCTU. HanpasneHue BpalyeHus
AOCTUraeTcs nyTeM M3MEHEHUSI BKINIOYEHUSI 3NEKTpoABUraTenss MHCTPYMeHTa, Ans 3Toro
ncnonb3yeTcsa cneyunanbHbIi NepeknoyaTens. A BOT perynumpoBka YriioBOW CKOPOCTU MOXET
NpoBOANTLCA NNBO 3NEeKTpOMEXaHUYEeCKNUM, NMBGO MexaHU4eckMm crnocobom, BO3MOXHO W
OOHOBpPEMEHHOEe UCnonb3oBaHMe ABYX cnocoboB. [pn mexaHnyeckoM cnocobe nepeknoyeHns
CKOPOCTM MpPOM3BOOUTCS W3MEHEHWE MepeaaToyHoro uYucna pegykropa OneKkTpoHHas
perynupoBka CKOPOCTM Openn OCYLLEeCTBNSAETCS Npy NMOMOLLM peocTaTa, NyTeM HaxaTtus Ha
KHONMKY BbIKMoYaTens, Yem 6ornblue BAaBnmMBaeTCcs KHOmMkKa, Tem 6onbLle CKOpOCTb.

Hpenn ans ceepneHns B yrnax

.y =

CneyunanbHO AN CTECHEHHbIX YCNoBUI npeaHasHavyeHbl MHCTpyMeHTbl FEIN ansa ceepnexns
B yrnax ¢ KMHEeTUYEeCKOW PYYKON U CTEPXKHEBOW MHCTPYMEHT Ons ceBepreHusa B yrrax. Mves
NAIOCKUA PedykTop U Manble YrrnoBble MPOCBETbI, OHM MNO3BONAT 6e3 npobrem ceBepnuTb
Takke B MecTax, Kyaa obbl4Hble Apenn He nmelT goctyna. MHCTpyMeHTbl Ana CBepreHns B
yrnax FEIN ¢ anekTpoHukon n pesepcrpoBaHneM BpaLleHUs NpUrogHbl, Kpome Toro, Aaxe Kak
BMHTOBEPTbI MPU ManbIX paboyumx yeunmsx.

[penn Wnpoko Mcnonb3ylTcs Npy NPOBEAEHUN CTOMSIPHbIX U criecapHbiX paboTt ans
CBEprieHnss OoTBepCcTMi Heobxogmmoro aAuvameTpa. [lpu 3TomM Matepuan, B KOTOPOM
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NpPOV3BOAMTCS CBEpPIieHME OTBEPCTUN, MOXET ObiTb PasfnyHbIM, HA4YMHasa OT pasHOOOpPa3HbIX
METasnioB M CnfaBoOB, 3aKaH4yMBasi AepPEeBOM U nnacTukoM. [Jpenb He3aMEHUMbI MOMOLLHUK
npy nNPOBEAEHUN CTPOUTENbHLIX W PEMOHTHbIX paboT. B HacTosiiee Bpemsi LUMPOKO
NCNONb3YHTCA APENnu C ANEeKTpUYeCcKMM NpuBoaoM. Ho He Bcerga ceeprneHme MOXeT NpoBECTH
OObI4YHOM [penbio B CTECHEHHbIX YcnoBusix. B 3aTom cnyyae onTumManbHbIM BapuUaHTOM
ABNSAETCA UCMNONb30BaHNE Takon moauduKauunm MHCTPYMEHTA, Kak yrnosas gpenb. IMeHHo
3TOT MHCTPYMEHT WCNonb3yeTcsi Npu CBEPSIEHUN OTBEPCTUIA B CTECHEHHbIX YCMOBUSIX, B
YacTHOCTU ANS CBEpPNieHNa OTBEpPCTUMMA B yrnax, TpybonpoBogax W APYrUX WHXEHEPHbIX
KOMMYHUMKaLMAX, OOCTYN K KOTOpbIM orpaHn4eH. OCHOBHbIM KOHCTPYKUMOHHbLIM OTINYMEM
YyrnoBou gpenu oT 06bI4HOr0 MHCTPYMEHTA SABNAETCHA HanMyne nriocKoro peaykropa u manble
YrnoBble NPOCBETbI, YTO U NO3BOMSIET CBEPNUTL OTBEPCTUSA B TEX MECTaX, IAe UCNOoSb3oBaHMe
06bIYHOM Apeny HEBO3MOXHO B npuHumne. OB6bl4HO yrnoBble Apeny OCHaLWAKTCs PEBEPCOM,
YTO MO3BOMSIET MCMNOMb30BaTb MHCTPYMEHT B KavecCcTBe LUypornoBepTa, ANs 3aKpyyYnmBaHMUS
6onTOB B TPyQHOOOCTYMHbIX MecTax. B aToM cnyyae gpernb BbINOMHATb POSflb BUHTOBEpPTA.
OtmMeTm 1 ewe oaHou oTnuume yrnosor gpenu. OOBbIMHO OaHHbIA TUM MHCTPYMEHTa
ocHawaeTca 3ybyaTtor nepegayen cneumanbHoW opMbl AN NOBOPOTA OCKM BpaLleHUs nog,
NPsSIMbIM YrIIOM, YTO MO3BOMISIET NPOBOAUTL CBEPSIEHNE OTBEPCTUI, KaKk OTMeYanoch Bbllle, B
BOKOBbIX MOBEPXHOCTSAX Y3KMX MPOEMOB U APYrnX TPYAHOAOCTYMHbIX MECTax.

Bce yrnoeble gpenu Fein paspaboTtaHbl AN WMHOYCTPUanbHOMO MCMNOMb30BaHUA U NpU

onpeperieHHbIX yCrioBuAax, Korga He Tpe6yeTc;| oonbLuoe ycunme, MmoryTt ObITb MCNOSIb30BaHbI
B Ka4eCTBe YIIoBbIX BI/IHTOBepTOB/LIJypyI'IOBepTOB.

[dpenu ana Hape3aHna pe3bbbl

ONEeKTPOMHCTPYMEHT ANA Hapes3aHus pe3bbbl MO CpaBHEHMIO C pydHOW paboTon nmeeT
NPUEMYLLECTBO He TOMbKO B CKOPOCTU U 3KOHOMWUWU (PU3MYECKUX YCUITUK, HO U B TOYHOCTW.
EcTtecTBeHHO, 4TO 3TO Tem Gonee cnpaBeanneo Ans pe3bboHapesHbix MHCTpyMeHToB FEIN.
OHu paboTatoT coBepLIeHHO paBHOMEpPHO, 6e3 nepepbIBOB M NOTOMY HE CO34alT OMaCHbIX
TOPCUOHHbIX YCUMWIA, CNOCOOHBLIX MPMBECTM K MOMOMKe MHCTpyMeHTa. PaboTtasa ¢ obpasuoso
HaOeXHbIM N TOYHbIM MHCTpyMeHToM FEIN ons HapesaHusi pe3bbbl, MOXXHO B CpaBHEHUUN C
pyYHbIM cnocobom pocturatb akoHoMuM Bpemenu cebiwe 90%. WHcTtpymenTsl FEIN ans
Hapes3aHus pe3bbbl MMeTCa ONS pasnuyHbIX BUAOB pe3bb 1 pasHOObpasHbIX NPUMEHEHWIA.
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Bce MalwunHKM NOCTaBnSOTCS C YETbIPbMSA PasnnyHbIMU 3aXXMMHBIMW MaTPOHaMMU.

Mpn MoHTaxe TpybonpoBOOOB HE pPedKo BO3HMKAET CuTyauusi, Koraa Aans CcoeauHeHus
aetanein, ¢ nocrneayroLen BO3MOXHOCTbIO UX 3aMeHbl UCnosib3dyeTcs pe3bboBoe coeanHeHne
nnu nonpocTty pesbba. [ns Hape3aHusa pe3bbbl NpuMeHseTcs pe3bboHape3HON MHCTPYMEHT,
KOTOpPbIN YCITIOBHO MOXHO pa3fenntb Ha ase 6onbwiune rpynnbl. K nepeown rpynne oTHOCUTCSA
py4YHOW pe3bbOoHape3HoOW WHCTPYMEHT, BTOPYK [Pynny COCTaBNSAET  3NEKTPUYECKUN
WHCTPYMEHT AN Hape3aHusa pe3bbbl. icnonb3oBaHWe TOro UM MHOro MHCTpPyMeHTa 3aBUCUT
OT MHOXeCTBa (pakTopoB, Cpean KOTOPbIX OTMETUM AnameTp TpyObl 1 ee Bua, TpyObl BbiBaloT
TONCTOCTEHHBIMW N TOHKOCTEHHbIMWU, OOBbEM BLINOMHAEMbIX PaboOT U MHOXECTBO ApYyrnx
dakTopoB. K anekKTpONHCTPYMEHTY AN Hape3aHns pe3bbbl OTHOCATCA aBTOMaTU3NPOBAHHbIE
cpeactBa — 3TO pe3bbOHapesHble CTaHKW, KOTOpble MOryT Kak CTauuoHapHbIMW, Tak U
nepeaBmwXHbIMU N PYYHOWN 3NIEKTPUYECKUA UHCTPYMEHT. PYYHON 3MEKTPUYECKUA UHCTPYMEHT
ANA HapesaHus pes3bObl UCNonb3ylT B OOMbLUMHCTBE criydae Ha Tpybax HebonbLioro
AnameTpa ot 1/2" po 1 3/4". SddhekTMBHO MCNONb30BaHNe 060pyaOBaHMS AAHHOrO Tuna Ang
Hape3aHus pe3bbbl Ha Tpybax B TPYAHOOOCTYMHLIX MecTax. [1pn 3TOM Npon3BOAUTENBHOCTb
paboT pe3ko Bo3pacTtaet. OCHOBHbIM MPUHLMNOM PabOoTbl 3NEKTPUYECKOrO MHCTPYMEHTa Ans
Hape3aHuss pe3bbbl SABMSETCS MCMNOMNb30BaHWE LEHTPUPOBAHHLIX [OSIOBOK, KOTOpble
NPUBOASATCH B AENCTBNE OT INEKTPOABMUraTens ¢ UCMOoNb30BaHMEM MOHMXKAOLWEro peaykropa.
WHCTpYMEHT oTnmyaeTca no YactoTe BpalleHuWe rornoBoK, OObIMHO 3TO ABajuaTb-TpuauaTb
0b6OpOTOB B MMWHYTY, a TakkKe paBHOMEPHOCTbID Xo4a nMnawek W paBHOMEPHbIM
pacnpegeneHveMm ycunun. B 6GonblUMHCTBE CcriyyaeB anekTpuyeckuin pes3bboHapesHown
WHCTPYMEHT COBMECTUM C YHUDULNPOBAHHBIMY pe3bOoHapE3HbIMU FOI0OBKaMMU.

CeepnurnbHble CTOMKM HA MarHUTHOW nogoLlBe

[na craynoHapHon paboTbl pyyHyto gpenb FEIN ncnonb3yoT B codeTaHnm co CBEPSIUIBHOM
CTOMKOWN C 3neKTpomMarHMTom. Bo3HuKalOT naeanbHble MHCTPYMEHTanbHble KOMOMHaUMM ons
paboThbl cnuparnbHLIMU U KOPOHYaTbIMM CBEpPSiaMun, ANs 3€HKOBKW, pPa3BepTKM M HapesaHus
pe3bbbl, ANs NPUMEHEHUS1 MO FOPU3OHTanNW, BEPTMKaNM M Hag rorioBor. MOLWHbIA MarHUT
AEPXUT CTOMKY W 3aXaTbli MHCTPYMEHT abConTHO HaOeXHO OTHOCUTENBHO 3aroTOBKW.
Py4Hble Apenn NpucoeauHATCA K CTOWKe Hanpsmyto. 3awuTHas cxema npegoTepaliaet
HenpegHaMepeHHbIN MYCK CBEPSIUMIbHOIO CTaHKa, Hanpumep, Mocfe WCYEe3HOBEHUS
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anekTponuTanuus. OpurnHanbHble npuHagnexHoctn ot dupmbl  FEIN  rapanTtupytot
GesynpeyHyio paboTy Takke B TSKENblX YCMOBUAX, Hanpumep, Npu cBepneHun Tpyob, B
HeMarHUTHbIX MaTepuanax UM B OCHOBaHUAX C HErmaaKou CTPYKTYPONA.

[MpoBeneHne cBepneHns pasnnyHbIX BEPTUKANbHbIX, HAKMOHHBLIX M MOTOSTOYHbBIX MOBEPXHOCTSX
npegnonaraet MWCMNOMb30BaHWE WHCTPyMeHTa B He yOoOHOM And pyK MOMOXEHUU, 4YTO
NMPUBOAMUT K CHUXKEHMIO Ka4eCcTBa U ckopocTh paboT. B aTom crnyvae onTuManbHbIM BapyuaHTOM
ABNAETCA UCNOSb30BaHME CBEPISIUIbHbIX CTOEK HA MarHUTHOW nogowse, 6narogaps KOTOPOM
obecneunBaeTcs HagexHoe KpenneHve gpenu K Metannu4yeckum Tpybonposogam pasnmyHoro
npegHasHayeHns. SNeKTpoMarH1Tbl OTNIYAKOTCA BbICOKOW CTEMNEeHblo YAepXuBaloLwwen cunbl,
GonbwKnHCTBO npowusBoautenerr n FEIN B TOM umucre KOMMMEKTYIOT CTOMKM Takke
CTpaxoBOYHON Uenbtko. OCHOBHOW MpuHUMN paboTbl CBEPfUNBHON CTOWKM B KOMMMEKce C
APEenb0 OCHOBaH Ha WCMNONb30BaHUW LWeCTepHu M 3ybyaTon penikn. bnarogapsi Takow
KOMMMeKTaumm nosABAsieTCS BO3MOXHOCTb pPaboTbl HE TOMbKO C OObIYHBIMW CBeprammu
pasnuMyHOro AmMameTpa, HO U BbINOMHATL 3€HKOBKY, pa3BepTKy W HapesdaHue pesbbbl, Kak B
rOPU3OHTaNbHOW, Tak W B BEePTUKANbHOW MNIOCKOCTU, HEMNOCPEOCTBEHHO Had roSfIoBOWA.
BonblWMHCTBO Npou3BoANTENb MPUMEHSAIOT KOHCTPYKLUMOHHYK CXeMy, KoTopas cnocobHa
npensaTcTBoBaTh HenpeaHaMepeHHOMY MYyCKy CBEpPrWMbHOW YCTaHOBKW, Harnpumep, npwu
He3annaHMPOBaHHOM  OTKIMOYEHUW  3NeKTpoaHeprun. CneumanbHble  MPUHALMNEXHOCTH
CMOCOOHbI 3HAYMTENbHO pacwupuUTb 0b6nactb WCMNOMNb30BaHUA CTOEK, B YacCTHOCTUM Ha
HEMarHUTHbIX MOBEPXHOCTSX U NOBEPXHOCTAX, KOTOPbIE OTNIMYalOT HEPOBHOW CTPYKTYPOW

[MepdopaTopsl
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