AMArHOCTMKA_' '

CEPFEW TA3ETWH, TexH/4eckum 3KCnepT KoMnaHun «AMEBpO»

CEPFEV CAMOXMH

«Pa3obpaBwnce» ¢ HYHAAMEHTOM JUArHoCTNYEcKol nupamufbl, NOAHNMAaeMca
Ha ofnH ypoBeHb BBepX. Ha Hem Mbl 3awungpoBann qBa Gnoka. Kak ropopAar ocr-
PAKY, HAYHEM ¢ KpaiiHero. Kpaiinumun okasanvch BCNOMOratefbHbie npubopsl n
npucnocobnenua, nenonb3yembie B pabore guarnocrami.

O6cyxnpas BOMPOCbI MPUMEHEHUs (DyHAAMeH-
TanbHbIX AMArHOCTUHYECKMX MPUOOPOB, MOTOPTECTE-
POB, CKaHEPOB ¥ ra30aHann3aTopos, Mbl OTMeYanK,
4TO B GONbLUMHCTBE CNy4Yaes OHWU NO3BONSOT MONy-
YUTb NOAABASHOLLMIA 06BEM AAHHBIX MO UCCReayeMo-
My ABUraTento.

OaHako cny4aeTcs, U He PeAKo, YTO NMPUMEHEHIe
COBPEMEHHbIX 6a30BbIX CPEACTB ANArHOCTUKM OblBa-
€T HEBO3MOXXHbIM, HEAOCTATOUHbIM UK Mano3dde-
KTUBHbIM. Hanpvwlep, Aaieko He Ha BCeX MallnHax
€CTb BO3MOXXHOCTb MOAKNIOUMTL CKaHep. [laxe nog-
KMO4mMB ero, He akT, 4To Bbl 0GHAPYXKMTE CoXpa-
HEHHbIE KOAbl OLINOOK WK MONYYUTe [OCTATOMHBIN
HaBop TeKyLUMX NapameTpoB, YTO MO3BOMNT YCTaHO-
BMTb MPUYMHY HeucnpasHoCTW. MoxeT okasatbcs 1
Tak, YTO AeEKT He MPOSBMSETC B MCKAXKEHUN
9NEKTPUYECKNX CUTHAMOB 1 HE 0TPaXXaeTcs CyLLeCT-
BEHHO HA KA4ecTBe CropaHus TOMJMBHOW CMeECH.
B aTom cnyuae 1 MOTOpTECTEp M rasoaHan13aTop
OyayT Takxe 6eccunbHbl. HecMoTps Ha Konoccanb-
Hble CMOCOGHOCTW MPUBOPOB «BOMbLLOV TPOIAKN»,
OHW He B COCTOSHWM 3aKPbITh BCE 06macTi UHGOp-
MaLMOHHOrO MONs, OTPAKAIOLLEro TeKyLLee CoCTos-
HWe [BUraTens 1 ero CUCTEM.

B 3TOM KpOETCS 0fHA W3 MPUUMH TOrO, MOYEMY WH-
CTPyMeHTapWi YHBEPCaNbHOrO AMarHocTa He orpa-
HM4MBaETCS TPEMs Tnamu 06opyaoBaHus. CyLiecT-
BYET LUNPOKMIA aCCOPTUMEHT AOMOMHUTENbHBIX MPK-
60poB 1 NPUCMOCOBNEHNA, MCMONb3Ys KOTOpble
MOXHO NOAYYNTb CreunduUeckyto AnarHocTu4e-
CKyt0 UHchopMaLmto. Mopolt MMEHHO OHa No3BonseT
06HapYXWTb HEUCMPABHOCTb.

Hepenku Takve cutyaumm, kor4a 6a3osbli Npuéop
YKasbiBaeT Ha HapyLleHue paboTocnoco6HOCTH 0A-
HOM W3 cucTem Auratens. [omycTiM, nokasaHus
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rasoaHann3aropa roBopsT O HEMpaBWIbHOM [03K-
pOBaHUM TOMAMBA. YTOObI YyCTAaHOBUTL MPUYMHY OT-
KNOHEHMS OT HOPMb, IOKANU30BaTh HEUCMPABHOCTS,
HY>KHO NPOBECTY AONOHNTENbHbIE NOLLAroBbIe MPo-
BepKM (MPOKOHTPONMPOBATL PaboTy TOMAMBHOMO Ha-
coca, ¢hopcyHoK 1 T.4.). Mpu aTOM He 060MTUCH 6e3
BCrioMoraTesibHoro o6opynosanus. Mpueeaem elue
OfMH NoKa3aTenbHblii npuMep. [onycTiM, ckaHep
3adhmKcMpoBan oLWmMOKy B paboTe AaTunka CUCTEMbI
ynpaenexus. [lanee HEOOXOANMO BbISCHWTL, YeM
BbI3BaHa OLLMOKA: OTCYTCTBMEM NUTAHWS, HEMCPaB-
HOCTb}0 CaMOro faTyuka Unmn AechekTamm BbIXOLHBIX
ANEKTPUYECKNX Lienen. [ng aToro Takxe ucnonbay-
t0TCS BCoMoraTenbHble nprnéopbl. O HEKOTOPbIX K3
HWX — LUMPOKO W3BECTHbIX 1 HE3HAKOMbIX — CErof-
HSILLHWIA pacckas.

CnekTp BCroMoraTenbHoro 060pyAOBaHWS -
pok. Ocob6eHHO 6onblioe KONM4YECTBO MPUGOPOB
npeanaraeTcs AN McCnefoBaHus B 06nmacTsx,

www.abs.msk.ru

B KOTOPbIX MH(OPMATUBHOCTb OCHOBHOMO AMarHo-
CTMYECKOro 060pyaOBaHNE HEBbICOKA, MO0 BOBCE
CTpemMnTCS K Hynto. Kak roBopusioch paHee, auarHo-
CTWKA COCTOSHWS MeXaHWKU ABUraTens, BbiNOsHse-
Mast Mpu MOMOLLM MOTOPTECTEPA, He NO3BONSET C ab-
CONMKOTHOM [OCTOBEPHOCTBIO IeNaTh BbIBOA O CTene-
HM ee n3Hoca. VIMeHHO NO3TOMY CyLLEeCTBYET HeMarno
Npu6OPOB, MO3BONSHOLUMX MOATBEPAMTL BO3HMKLUME
MOAO3PEHMS O Henonaskax MHbIMU METoAaMM.

KomMmnpeccoMmeTp

KomnpeccomeTp (¢hoTo 1) — npekpacHo 13BecT-
HbI 6ONbLUIMHCTBY aBTOCMELMANNCTOB Npubop, cy-
Kalumit Ans onpedenenns AaBneHns B kamepe Cro-
paHu1s B KOHLIE TaKTa CXKaTus B peXXiMe MPOKPYTKM
ABUraTens cTapTepoM. JTOT napameTp XapakTepu-
3yeT coctosHne LM n knanaHHoro mexaxuama.

Ecnu komnpeccomeTp 1cnonb3yeTcs B npodeccu-
OHanbHbIX Liensix, NPeAno4TEHe CreayeT 0TAaBaTh
MOAENAM C rMOKIM COEANHNTENBHBIM LAAHMOM, YTO
no3BONSIET NErko NOACOEeANHNTL Npnbop B ABUraTe-
NSX C 3aTpyAHEHHbIM [OCTYNOM K CBEYHbIM OTBEp-
ctuam. [ns yno6cta paboThl 0653aTeNbHO Hanu-
une 06paTHOro KnanaHa As BOMOXHOCTH 3amepa
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REEERRIR

KOMMPECCUM OfHUM ONEepaTopoM, a TaKkxe ObICTpo-
CbEMHbIX Pa3beMoB — A1 3aMeHbl aganTepos. [o-
CTaTo4HO 3-4 afanTepoB A8 Pa3nnyHbIX TUMOB
CBEYHOW pe3bObl. Hemnoxo, ecim B KOMMIEKT KOM-
MPEeccoMeTpa BXOAAT METYMKM ANSt BOCCTAHOBNEHUS
CBEYHbIX pe3bl. Kopnyc MaHoMeTpa JOMmKeH ObITh
3almLeH yaaponpoYHOA NnacTMaccoi uam pesu-
HOIA. BbICOKOI TOYHOCTM OT MaHOMeTpa He TpebyeT-
Csl, TaK Kak ANng aHanuaa UCronb3yeTcs BennunHa
OTKJIOHEHWA KOMNPECCUI B Pa3HbIX UMNUHAPAX.

TecTtep HerePMeTNUHOCTHN
HaanopwHeBoro
nMPOCTPAHCTBa

TecTtep (poTO 2) NO3BONSIET HE TONBKO OMpefe-
JUTb CTENEHb FEPMETUYHOCTI KaMepbl CropaHus, Ho
1 YCTAHOBMTbL MPUYMHY ee HapyLeHus. [ns aToro B
uccnegyemyto kamepy Cropanusi ¢ nopLUIHEM B Moo-
xeHun BMT nopaetcs cxatbiii Bo3ayx. [asneHue
HarHeTaHust Peryn1pyeTcs peaykTopoM 1 ycTaHaBs-
nmBaeTcs No MaHoMeTpy. O Benu4mMHe yTevek cyasT
Mo Pa3HOCTU MeXAy AaBNEHMEM NOAABAEMOr0 BO3-
LyXa W [aBNEHNEM, CO3MA0LLMMCS B KaMepe Cropa-
HMS. Yem OHa BbIlle, TEM MEHEe repMeTUYHO Haf-
MOPLUHEBOE NPOCTPAHCTBO. B cnyyae HerepMeTuyHo-
CTM MPUYMHA YTEYEK OMPELENseTCs N0 HaNpPaBAEHNIO
NCTEYEHWNS CXKATOrO BO3AyXa (B BbIXJIOMHYHO CUCTE-
My, BO BMYCKHO KONNEKTOP, B OTBEPCTHE MACNSHOMO
wynamT.Aa.).

MoMUMO COOTBETCTBMS NOBbILLEHHbIM TPE60BaHM-
AIM MPOYHOCTU W HAAEKHOCTU COEANHEHNI XOPOLLNiA
TecTep OCHALLAETCs HafeXHbIM PEefyKTopoM Ans
MnaBHOW PErynupoBKW [AaBNEeHUs HarHeTaHus.
B KOMNNeKT BXOAAT afanTepbl A5 Pa3fnyHbIX TUMOB
CBEYHbIX OTBEpPCTWA. LLlkanbl MaHOMETPOB VMMeEOT
YEOOHO unTaemyro rpagyvpoBky. [ns o6ecneyeqns
LOCTATO4YHON YYBCTBUTENLHOCTM MPUOOP HOMKEH
ObITb paccyMTaH Ha MakcumanbHoe padodee fasne-
Hue 6-7 6ap.

dHaocKkon

OHpockon (oTo 3) — oaHa M3 Hanbonee fLOPOrux
no3uunii U3 accopTUMEHTa BCMOMOraTesbHbIX
npn6opos. Mpnbop 0YEHb BaXKHbI U MONE3HbIN,
MOCKOSbKY 3TO eAMHCTBEHHOE CPEACTBO, KOTOPOE
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no3BonseT 6e3 TPyAOEMKOW pa3bopku AsuraTens
C abCoMNOTHON AOCTOBEPHOCTLIO CAenaTh 3aKIo-
YEeHWe O CTerneHn U3HoCa CTEHOK LMNNHAPOB, Be-
JIYNHE Harapa, CTeneHu MOBPeXAeHUs AHULA
MOPLUHEN UK NOBEPXHOCTEN KnanaHos. SH[0CKON
TaKXXe C yCnexoM MPUMEHSIOT AN1S HAPYXKHOrO 06-
CnefoBaHns [BUraTens W HaBecHoro o6opynosa-
HWUS B TPYAHOAOCTYMHBIX MECTax.

Kak WHCTPYMEHT AN AMarHOCTUKW ABUraTens aH-
JOCKON [O/KeH o6nagatb psAdOM OCOGEHHOCTEMN.
MpakTuKa NoKasbiBaeT, YTO ONTUMASbHBIA SHAOCKON
JOMKEH UMETb Kak MUHUMYM ABa 30HAA NMH30BOr0
TMna AMameTpoM 6-8 MM — NpSMO W LLIAPHUPHBIA.
[MOK1e ONTOBONOKOHHbIE 30HAb! ANS ABUraTenbHOM
ANarHocTVKv manonpuemneMsl. OHM AaK0T 04eHb KC-
KaXKeHHoe, y3konepudepuitHoe n3obpaxerue. K To-
MY e CBETOCMNA MMOKMX 30HAOB, KaK MPaBMIo, Hu-
e, YeM Y NNH3OBBIX, YTO CHUKAET BEPOSATHOCTb
npaBunbHOA MHTEpNpeTauun n3obpaxenns. Yawe
VX MCNONb3YIOT ANS UCCNE[0BAHNS 3aKPbITbIX MOSI0-
CTen Ky3oBa.

OTeuecTBEHHAs NPOMBILLNEHHOCTb HE BbINyCKaeT
SHIOCKOMOB C LUAPHWPHBIMK 30HAaMW. HanGonee
MPOCTble TUMbI, OCHALLEHHbIE OCBETUTENEM U Nps-
MbIM 30HAOM, CTOST okono 800 gonn. CLUA. HyxHo
MMETb B BUAY, YTO HA HEKOTOPbIX MOJENX aBTOMO-
61nen OHM He NO3BONAT 3arNsHYTb B LMAVHAPHI [BU-
raTens u3-3a Hey[oOHON OpYEHTAaLMM CBEYHbIX KO-
nopLes.

CreTockon

loBops 0 rpynne Npr6oPOB ANt KOHTPOAS COCTOS-
HUS| MEXaHNYEeCKMX CUCTEM [BUraTens, CTouT yro-
MSHYTb O TaKOM HE[OPOrOM, HO MHOTAA O4eHb Mo-
NEe3HOM YCTPOWCTBE, KaK TEXHUYECKWA CTETOCKON
(dpoTo 4). OH npepHasHaueH Ans 06HapyXeHns no-
CTOPOHHMX LUYMOB, CBUAETENLCTBYIOWINX O HEHOP-
MaslbHOi paboTe MexaHN4eckix cucTem ABuraTens.

AVNArHOCTUVIKA

C OfHO CTOPOHbI, MHCpOpMaLMs, nonyvaeMas ¢
€r0 MOMOLLBI0, HOCUT CyOBLEKTUBHbIV XapakTep, 1 ee
OLIEHKa 3aB1CHT rNaBHbIM 06pPa3oM OT OMbITa AnarHo-
cta. C npyroii CTOPOHbI, NPV HaNM4NM COOTBETCTBYHO-
LUero ombITa ¥ MPaKTUKW, MPUMEHEHWE CTeTocKona
TIErkO NO3BONSIET YCTAHOBUTL UCTOUHMK MOCTOPOHHMX
3ByKOB. Hanpumep, He cocTaBuT Tpyaa 6bICTPO onpe-
LenuTb, Fie KPoeTcs AehekT — B iBUraTene uv Ha-
BEeCHOM o6opyfoBaHuu. [ing atoro He noTpebyeTcs
CHMaTb NPUBOLHbIE PEMHN.

Mcnonb3ys cteTockon, B GOMbLUIMHCTBE ClyYaes
MOXKHO YeTKO yKa3aTb Ha «I'IOPOUMVI» NOALWWMHKK re-
HepaTopa, TMAPOYCUINTENS UM HATSMKHOMO pomvka
pemHs TPM. Y HekoTOpbIX MOfenei asuratenei Ta-
Kne 3ab0neBaHMs SBNAIOTCA «MPOPECCHOHANbBHBI-
MW>» 1 BO3HUKAIOT C 3aBUAHOV NEPUOANYHOCTLHO. Bo-
OpYXMBLUMCb HELOPOr M YCTPOACTBOM, MOXKHO MoKa-
3aTb KIMEHTY CBOK KOMMETEHTHOCTb U 3apaboTaTb
LeHer.

BakyyMMeTp

Ipu nccnenoBaHnm BCeX TUMOB GEH3NHOBbIX BU-
raTenei ¢ ycrexom npuMeHsieTcs npubop ans uame-
penuns paspexenns (oo 5). B asuratensx, o6opy-
[0BaHHbIX [POCCENbHON 3aCNOHKOM, OH Yallie BCero
UCMonb3yeTcs ANs 3amepa PaspeXeHns BO BryCK-
HOM KOMN/EKTOPE — MHTErpasnbHoro napameTpa, 3a-
BMCSILLEr0 OT MHOMMX (hakTopoB. Ero aHomanbHbiIi
YPOBEHb MOXET yKasaTb Ha Hannyue npobnem B
CMeceo6pa3oBaHui, CUCTeMe ra3opacnpeseneHms
(CBSI3aHHBIX C HEUCMPABHOCTbIO, HEMPaBUILHON pe-
TYNMPOBKOW UNN HEY[OBNETBOPUTENBHLIM COCTOSHN-
€M KNanaHoB), CUCTEMe 3aXKMraHus (BbI3BaHHbIX Ha-
pywerHbiM YO3), B LMNT™ (aBnstoLumxcs cneacTamem




OVNAMrHOCTUKA

n3Hoca fietanei). Bce oMM NpuBOAAT K HekadecT-
BEHHOMY CropaHuio TonnvBea. BeinonHue Ha Havanb-
HOM 3Tane paboTbl 3TOT HECMOXHbIA TECT, MOXHO
ObICTPO «OTCEYb» OOLUMPHYKO 06macTb novcka. Ba-
KYyMMETp B 3TOM Cfly4ae He Mo3BONseT N0Kanu3o-
BaTb HEMCMPABHOCTb, @ NWLLb YKa3blBAET Ha ee Ha-
NMYME UK OTCYTCTBME.

lMomMUMO W3MEPEHUs pa3peXKeHns BO BMycke, Ba-
KYYMMETP MOXHO UCNOMNb30BaTh A5 KOHTPONS AaB-
JIeHWA B IOKaJbHbIX TOYKaX NMPO4NX CUCTEM ABuraTe-
NS BEHTUNALMK KapTepa, NPOAYBKN ancopbepa, pe-
UMPKYNSUMKM  BbIXNOMHbIX ra3oB M Ap. MHorue
Npu6OpPbI AAHHOrO TMMa CMOCOGHbI M3MEPSTh Kak
pa3pexeHne, Tak 1 HeBbICOKOe N30bITOYHOE AaBne-
Hue. OTO MO3BONSET AOMONHUTENBHO ONPERensTh,
HanpuMep, faBneHve Haadysa B TypoasuraTensx u
JaXe [AaBrneHve MofjauM Hacoca Kap6ropaTopHOro
auratens.

YcTraHoBKa ang
AoOKann3aunn ToUuek
noacoca Bo3ayxa

Cpepm cneumanucToB 3T0 YCTpoicTBO (choTo 6)
CnbIBET O,El,HOVI M3 CamblX OCTPOYMHbIX W MONE3HbIX
pa3paboTok nocneaHero spemenn. OHO mpepHasHa-
YEHO ANst BbICTPOrO BbISBAIEHNS MECT HErepMETUYHO-
CTV BMYCKHOTO KONMEKTOPA, BbIXMOMHOW, BaKyyMHOM
CUCTEM U1 CUCTEMbI OXNaXAEHWs. YCTaHoBKa paboTa-
eT 0T 60PTOBOA CETW aBTOMOOUAS W Ype3BbIHANHO
npocTa B aKcmyaTaumm.

B ncrnbiTyemyto cucteMy HarHeTaeTcs razooopas-
Hoe BellecTBo 6enoro useTa. [lpeABapuTeNbHO
BCe BbIXOAHble, coobLatoLmecs ¢ aTMoceport oT-
BEPCTVS MCCNEAYEMOr0 00beMa 3aKpbIBAKOTCS BXO-
AWMU B KOMMNEKT npubopa 3arnywkamu. Mecto
HErepMeTUYHOCTM OMpefensieTcs no Xopowo 3a-
METHOMY MCTEYEHMIO NPOAYKTa.

Kak BuanTe, NpuHUMN MPOCT W OpUrMHaneH, a
pesynsTathl O4YeHb addekTuBHbl. M3 anstepHa-
TUBHbIX METOJ0B MOXHO YyNOMSIHYTb 06paboTKy Ha
paboTatollemM [ABuratene noJo3puTesibHbIX MeCT
creumanbHbIMY CpesMn, CONSIPKOIA U 6EH3NHOM.
lMonajaHne ux napoB BMECTE C 3acacbiBaeMbIM
BO34yXOM B ABUraTesb BbI3bIBAET MOBbILLEHNE €ro
060pOTOB, YTO W CUTHANM3MPYET O HANNYUK NOACO-
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ca. T1 Cnocobbl 04eHb HEYROOHbI B MPUMEHEHUH, a
06paboTka 6EH3MHOM eLLe ¥ NoXapoonacHa.

Ewe oanH MeTon noncka Teven — C MPUMEHEHM-
€M YMbTPa3ByKOBbIX [ETEKTOPOB. K coxaneHuto,
OHM 04eHb poporu. [aHHas ycTaHoBKa (ee B LUyTKY
Ha3blBalOT «CMOK-MalLMHA») TOXe Hefellesa. AT
camblii [JOpOroi W3 paccmaTpuBaemblx NPUOOPOB.
OH CcTOWT YyTb MeHee NonyTopa ThiCSY JONNapPOB.

lMoka yCTaHOBKY CredyeT OTHECTM K 3K30Tude-
CKMM AMarHoOCTUYECKUM ycTpoiicTBam. Mpon3soauT-
Csl OHa BCEro ABYMst amepuKaHCKUMK hupmamm, B
NpoJaXe y HAC BCTPe4aeTCs AOBOJLHO PeaKo U no-
3TOMY Mano pPacrpocTpaHeHa Ha yvacTkax AuarHo-
CTWKM. Te, KTO He MOHACTbILLKE 3HAET, HACKOMbKO Ya-
CTO Yy BWAABLUMX BWAbl aBTOMOOWNER € 6ONbLIMM
npo6eroM BCTPEYAKTCH HEMPUSTHOCTU C BYCKHO
CMCTEMON, NPOSBASIOLLMECS B BUAe COOEB 1 HecTa-
6unbHOI paboTbl [BUraTens, 0COGEHHO B peXxuMe
XONOCTbIX W MOHVMKEHHbIX 000POTOB, OLEHST yCTa-
HOBKY N0 AOCTOMHCTBY. Tem Gonee 4to 6e3 npume-
HEHWs BCMIOMOraTenbHbIX NPUEOPOB MEXAY YCTaHo-
BflieHMeM (bakTa Mofacoca M OonpedefieHneM MecTa
HErepMETUYHOCTH, KaK rOBOPUTCS, «AMCTAHLMS Or-
POMHOrO pa3mepar.

KoMMAeKT ans n3MepeHns
daBAcHNs TonanBa

OTOT AMAarHOCTUYECKUA MHCTPYMEHT (¢hoTo 7) —
OCHOBHOW MpW UCCAE[0BaHNM TMAPABANYECKON Yac-
TV BMPbICKOBbIX YCTPOACTB TOMAMBOMNOAAYN BCEX TU-
noB. C ero NomoLLbH0 MOXXHO NPOBEPUTH PaBoToCmo-
COBHOCTb TOMAMBHOMO Hacoca, hunkTpa, perynsTo-
pa AaBnexus, fo3aTopa Tonauea 1 ap.

lMocTynatowme B Npojaxy KOMMIEKTbI pasnuya-
l0TCS rNaBHbIM 06pa3oM HaBopoM afanTepos, Chy-
Kalyx Ans NOAKMIOYEHNUS K TOMMMBHBIM CHCTEMAM
aBTOMOOMNEN pa3HbIX Mpou3BoanTenei. Boinycka-
t0TCS YHUBEPCANbHBIE 1 CeLmant-
31POBaHHbIE KOMMIEKTbI, OTNMYa-
towmecs no ueHe. [pu BbiGope
KOMMEKTa creayeT UMeTb B BUAY,
4TO abCOMIOTHO YHUBEPCANBHBIX
HabopoB afanTepoB He CyLLeCcTBY-
eT. [laxe Te U3 HuX, KOTOpblE Ha-
CUUTBIBAKOT [0 COPOKA Pa3finyHbIX
BapMaHTOB NOACOEMHEHMS, He 3a-
KpbIBAKOT BCE BO3MOXHble TUMO-
pa3mepel.

www.abs.msk.ru

Mpu nokynke o6pallaiiTe BHUMAHKE Ha Ka4eCTBO
W3rOTOBNEHNS ObICTPOCHEMHBIX KOHHEKTOPOB, Ha
HanMune 3anopHbIX 30M10THUKOBLIX KNnanaHos, Mos-
BONSHOLUMX OCYLLECTBAATb MOACOEANHEHNE MaHO-
MeTpa K MarucTpansm nog AasneHnem 6e3 onacHo-
CTV NponuBa Tonnmea. HanexHble COeanHUTenn 13-
BECTHbIX (ppM CMOCOGHbI 6€30TKa3HO paboTaTh
HECKOMbKO NET NP MHTEHCUBHOM SKCMNyaTaumy B T0
BPEMS! KaK [eLLeBble KOMMNEKTbI HEM3BECTHOrO NPo-
UCXOXKLEHNS ObICTPO BBIXOAAT W3 CTPOS. bombluoe
3HaYeHWe UMeEeT [JIMHA rMOKOro LnaHra MaHoMeT-
pa, No3BONSOLLAs NPU UBMEPEHMSX BbIBECTU €ro B
Mo6yro yno6Hyr TouKy. HOrAa npuxoamTcs Npons-
BOANUTb 3aMepbl AaBMNEHMs, Pa3BUBAEMOr0 HACOCOM,
Ha xofy. [ins 3TOro MaHOMETp 3aKpennsKoT Ha BET-
POBOM CTeK/IE UM Pa3MELLAOT B CaOHE.

Tectep 3AeKTPOMArHNTHDLIX
HhOPCYHOK

Mpunbop (cpoTo 8) NpeacTasBnseT cOB0V ANEKTPOH-
HOE YCTPOWCTBO, UMUTUPYIOLLIEE CUrHAN YrpaBneHus
hopCyHKamn pa3nnyHoN AAUTENBHOCTY U YaCTOTbI.
OH no3BonsieT NpoBepUTL PABOTOCTOCOBHOCTH JMneK-
TPOMarHUTHOrO KrnanaHa (OOpPCyHKW Ha pasHbIX pe-
Xumax. PaboTocnocoGHOCTb ONpeaenseTcs no 3eyky
CpaGaTbIBaHMﬂ ANeKTpoMarHiTa npn nogaye Ha Hero
YNPaBMSHOLLEro CUrHana oT TecTepa.
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Ecnu ncnonb3oBatb TeCTEP COBMECTHO C KOMMNE-
KTOM AN U3MEPEHNS [aBNEHNs, MOXKHO MOfyuuTh
NHhopMaLnio 06 OTHOCUTENbHON MPOMYCKHOA Cro-
co6HocTn chopcyHok. OHa onpedenseTcs no pasHu-
Lie BENWYMHbI NafieHns JaBfeHNs B TONMBHO peii-
Ke Mpu PaBHOM KOMWYECTBE LMKNOB BrPbICKA KaX-
[0 (hOPCYHKM.

MaMnbl-NMPOGHNKN
uenn bopcyHKNn

B oTnmnuue ot TecTepa namnbl-npo6HKY (hoTo 9)
MPUMEHSIOTCS He AN1st MPOBEPKN camix DOPCYHOK, a
ANt 9KCNPECC-ANarHoOCTIKN 3NEKTPUHECKON Lienn yn-
paBnenns dopcyHkamu. C X MOMOLLbO BbICTPO W
HarnsaHo MOXKHO OMpeAenuTb, Mo-
CTYnaKT Nin Ha hOPCYHKY ynpas-
natowme uMnynbebl ot IBY.

Mpv NpoBeAeHMM TecTa namna ¢
MOAXOAALUMM Pa3beMOM BCTaBNS-
€TCs B KaOeSbHYH 4YacTb pasbema
chopcyHku. B pexume npokpyTku

[BVraTens CTapTepoM, KOrga 4acToTa BpalleHus
KONEHYATOro Bana [BUraTeNs HeBbICOKA, HanM4ue
YNPaBASHOLMX  MMMYNbCOB  KOHTPOMMPYETCS Mo
BCTIbILLKaM flaMnibl. Takoii TECT MMEET CMbICT BbINOS-
HSATb, KOTZla MalLMHA He 3aBOANTCS.

Tlamnibl He TaK NPOCTI, Kak 3TO MOXET NoKasaTb-
csi. Vix conpoTuBneHue nogo6paHo Tak, YTo cooT-
BETCTBYET COMPOTUBIIEHUIO CONIEHOUAHOTO KanaHa
(hOPCYHOK. ATUM rapaHTUPYeTCs NomHas UAEHTUY-
HOCTb 3NIEeKTPUYECKMX MPOLECCOB B LieNW ynpasne-
HISI LUITATHbIM YCTOBUAM. YHUBEPCAbHbIR KOMMNEKT
BKMKOYAET HECKOMbKO TUMOB NaMn-nNpoGHIKOB C pas-
HbIMW XapaKTepuUCTUKamu W pasbemamu. OH uae-
asnbHO NOAXOANT LS AMarHOCTOB, pPaGoTatoLLMX Mo
BbI30BY.

MyvabTnmeTp

MynstumeTp (choTo 10) C MOMHBIM OCHOBaHWEM
MOXHO Ha3BaTb HACTOMbHbIM MPMOOPOM AMarHo-
cTa. bnarogaps cBoel yHMBEPCANbHOCTY OH MOXKET
NPUMEHATLCA MPaKTUYECKM Ha nobom  aTane
uccnepoBanns. OueHb 4acTo OH UCMOMb3YeTCs B
Ka4ecTBe CamMOCTOSTENbHOr0 MHCTPYMEHTA. WHor-
[ia BbICTYNaeT B PONM OPYAMS BTOPOIA JIMHUN aTaky,
BCMef 3a CKaHepoM Wnn moTopTecTepoM. Mynbty-
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MeTp MO3BONSET MPOKOHTPONMPOBATL
napameTpbl 60PTOBON CETH, NPOBEPUTL
BO3HMKLLWE MPEANONoKEHNs 06 00pbI-
Bax WM 3aMblkaHusX B MPOBOAKE, B
npocToi chopMe NPOBEPUTL PaboTO-
CMOCOBHOCTb [AaTYMKOB M WUCMOMHM-
TeNbHbIX MEXaHU3MOB, B TOM Yucne ne-
PeL WX YCTAHOBKOW Ha aBTOMOOWb.
Mpu6op MOXeT WCMonb30BaThCS AN
W3MEPEHI B PEXXMME JBVIKEHNS.
Heo6xoamMMo NoaYepKHyTh, YTO Ans
Lieneit [MarHoCTUKM CneflyeT uernonb3o-
BaTb CrMeuManu3npoBaHHble aBTOMO-
OunbHble MynbTUMETPbl. OHW UmeroT
psan OTNNYMIA OT aHano-

AVNArHOCTUVIKA

TMYHBIX YHUBEPCaNbHbIX MPUGOPOB.
Mpexae BCero aTo Hanuune cneumndm-
YECKUX PEXXVMOB: U3MEPEHNS 4aCTOTI
BpaLLeHNs KoneHvaToro Bana, Au-
TENbHOCTH, YacTOTbl M CKBAXHOCTM
CnefioBaHMs UMNYNbCoB (Hampumep,
ANUTENBbHOCTW BNPbICKA TOﬂﬂVIBa), 13-
MepeHue Benn4MHbl YrnoBoro WHTep-
Bana HakoMIeHns SHePriM KaryLUKoi
8 32KUraHms.

Mogenm ¢ paclumpeHHbIM HaBopom
(hyHKLMIA, MCMONb3YA CneLmanbHbIe AaTUnKK, MOryT B
LIMPOKOM [1ana3oHe 3Ha4YEeHWI  U3MepsTb Temnepa-
TYPY, paspexxenue 1 AaBNeH1e XUAKOCTeN 1 rasos,
MOCTOSHHbIE U NEPEMEHHbIE TOKN GONbLLIOA BEANYM-
Hbl, HAMPUMEP, TOK CTapTepa B MOMEHT MycKa Asura-
Tens. ABTOMOOUMbHbIE MYNETUMETPbI MOCNEAHEro
noKoneHnst 061aAatoT eLue OAHON OYeHb MONe3HoM
hyHKuUmer. OHW CnocOGHbI 3amoMMHATL CAy4aitHo
BO3HVKaroLLWe, KpaTKoOBpEMEeHHbIe (}.'U'IVITGJ'H:HOCTHO
oT 1 MUAANCEKyHAbI) KonebaHns 3MepseMbIX NeKT-
PUYECKNX CUrHAMOB, TO €CTb (HMKCMPOBATL COOM, BbI-
3BaHHbIE Pa3ANYHbIMMA MPUYMHAMM.

NMnTtaTop cnrHanoB
NncrpaBHbiX 4aTUNKOB

OTOT aNeKTPOHHbIA Npubop (poTo 11) B AnarHo-
CTUYECKOM MpoLiecce MrpaeT ABOsKyto posib. Bo-
MepBbIX, OH MOBbLILAET BEPOSTHOCTb MPUHATUS
MPaBUIbHOMO PELUEHNs NPK YKa3aHuu Apyrux au-
arHOCTMYeCKUX CPeACTB, HanpUMep ckaHepa, Ha
HEeNCNPaBHOCTb Kakoro-nMbo AaTynka CUCTEMb

ynpasfeHus. B aToM cnydae, NoAKmo4MB BMECTO
«M0A03PEBAEMOro» UMUTATOP M aHaNU3NPys peak-
LMIO CUCTEMbI YNPaBNEHNS, MOXHO NETKO BbIHECTM
OKOHYaTenbHbIiA MPUroBOp.

Bo-BTOpbLIX, IMUTATOP MOXKHO MCMONb30BaThL A
OKa3aHWs Ha CUCTEMY YrpPaBNEHNs KakuX-Mbo uc-
MbITaTENbHBIX BO3AEACTBUA. JTO 4acTo TpedyeTcs
ANs TOrO, 4TO6bl MOHATH ANrOpUTM PadoThl cucTe-
Mbl, B3aMMOCBSI3b €€ 3N1eMeHTOB. Hanpumep, ¢ no-
MOLLbI0 MprBopa MOXHO NErko CMOAENNpoBaTh pe-
XKIM nporpesa Asuratens. amepss npu atom aau-
TENbHOCTb BPbICKA TOMANBA, MOXHO MOHSATH, KakK
OHa 3aBMCWT OT TemMnepaTypbl ABUraTens.

Mpu6opbI, MMElOLLME HAMBOMbLLEE YNCTO COYHKLIWIA
W, COOTBETCTBEHHO, Gonee [OpOrue, UMUTUPYHOT
MNaBHO M3MEHSEMbIE MO YPOBHIO XapaKTepUCTUKM
[aTuNKOB COMPOTMBIEHNS, HAMPSKEHWS, YacTOTbl W
[BYXYPOBHEBbI CUrHan faTtumka kucnopoda. OHu
UMELOT aBTOHOMHOE MUTaHWE U CHAGKEHBI XKNAKOKPH-
cTannmyeckum avcnneeM. bonee felwesbie Bepcun
He MUMEIOT AuCrNes, PerynupoBKa YPOBHS CUrHasoB
CTyneH4aTas 1, Kak npasuo, B MeHbLLEM AnanasoHe.

TecTtep-pa3psiaHNK

MckpoBoii paspsgHuk (hoTo 12) — 310 CpeACTBO
9KCMPECC-ANArHOCTUKMCUCTEM 3aXKMTaHNs BCEX TH-
noB W KOHCTPYKUMiA. OHO MO3BONSET OLICTPO yCTaHO-
BMTb, HACKONbKO 3ChePEKTUBHO' CUCTEMA HakanmBa-
€T W OTAAET 3Hepryto. MpoBepKa UCKPOBLIM Pa3psiA-
HUKOM HOCWT KOMMJIEKCHBI XapaKkTep, pesynbrar
NHTEPMPETUPYETCS HaYPOBHE «paboTaeT — He pato-
TaeT». B cny4yae HeuCMpaBHOCTY NS MOMCKA MPUYMHBI
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OVNAMrHOCTUKA

(MpoBoA — pacnpefennTen — KaTtyllka — anek-
TPOHHbIA MOAYMb) TPEBYETC NPUMEHEHME [OMONHW-
TeNbHbIX ANArHOCTUYECKUX CPEACTB.

Pa3psaHvkm BbINYCKArOTCS HA ABA YPOBHS Hanpsi-
eHns: 10 n 25 kB. lepBble — AN KOHTAKTHBIX CY-
CTEM 32XWraHus, BTOpble — ANs 3NEKTPOHHBIX CHC-
TEM MOBbILLIEHHON 3HEPrIM.

HaGop nNnpocTaBoOK ang
a0CTVNna K NepBnuHon uenn
CNCTEMDbI 3aXNrauns

B cOBpeMeHHbIX c1CTEMAX 3aXKUraHust nepBuY-
HOE HanpshKeHWe Ha KaTyLLKy 3aXXWUraHus 4acTto
nodaeTcs 4epe3 pas3beM, a He Ha OTKPbITblE
KneMMbl. B aTOM crnyyae npu CHATUW XapakTepu-
CTWK 3aXWraHus W npu onpefeneHuu GanaHca
MOLLHOCTW MO UMNMHAPaM BO3HWKAET npobnema
LOCTyNa K KOHTaKTaM NepBuYHOi Lenu. Mpokarb-
BaHWe 130MsLUMM NpoBOAOB GynaBkoW He Bcerpa
o6ecrneymBaeT A0CTaTOYHO HALEMHbIA KOHTAKT M
rPO3UT KOPOTKMM 3aMblKaHUeM C TSKembIMU Noc-
NeLCTBUSIMY.

BbIiiTW U3 3aTPYAHUTENBHOMO MONOXEHUS! MOXHO
BOCMONb30BABLUNCL T-06pa3HbiMM  NPOCTaBKaMu
(dpoto 13). OHM CHabeHbl [BYMS BbIBOAAMM ANS
Ha[leXKHOr0 NOACOEAMHEHNS U3MEPUTENbHbIX NPH60-
POB. VX MOAKMIO4AKT K pa3bemy NepBuYHOi Lienu
KaTyLkK, B pa3pbiB Lenu. Mofo6Hble KOMMIEKThI B
KauecTBe ONuMM NPEeANarakTCs K HEKOTOPbIM MoZe-
nsIM MOTOPTECTepPOB. Kak MpaBuio, OHW [OBOSIbHO
LOPOTY W He BMOJHe yHUBEPCaNbHbI. [aHHbIi komn-
NIEKT JIMLLEH 3TUX HELOCTATKOB.

YHnBepcanbHbin HAG0D
coeanHnTenen

[TpaKkT4ecKy Takne e Lenu, a UMEHHO — yo6-
CTBO, HAAEXHOCTb M 6Ee30MacHOCTb BbIMOMHEHNS
ANEKTPUYECKNX USMEPEHMIA — MpecneaoBany npo-
n3soauTen Habopa coepmnutenei (doto 14). Ox
He3aMeHUM B Cryyasix, koraa HeoOXOAMUMO 3ame-
PUTb ANEKTPUYECKUI CUTHAN HA KOHTaKTax NK6oi
KOHGMrypauum B pacCTbIKOBAHHOM LUTbIPEKOBOM
pasbeme 6e3 ONacHOCTM 3aKOPOTUTb UX. JTa He-
npocTas npoueypa 06bIMHO MHOFOKPATHO YCIOX-
HSIETCS, €CNM pa3beM PacronioeH B HeYAOGHOM
ANst BOCTYyNa MecTe.
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[ns pelueHns npo6nemsl B Habop, NOMUMO pas-
JMYHBIX TUNOB KOHTAKTHbIX LUTbIPLKOB, BXOASAT He-
CKOMbKO MPOBOAOB — YAJMHUTENEN, MO3BONSHOLLMX
HapalmMBaTh W Pa3BeTBAATb U3MEPUTENbHBIE NTMHNN.

«CneunHcrpyMmendT N2 3»

B 3aBepLueHe HeCKONbKo cnoB 06 0AHOV Mones-
HOW BeLmue (poTo 15), K KOTOPOW BPSA N NOAXO-
AT 0053bIBAIOLLMA KO MHOFOMY TEpPMUH «060pyao-
BaHue». bonee TOUHO ee CyTb OTpaXkaeT MOAHOe
CNoBLO «NPUMOYKa», YTO HUKAK HE yMEHbLUaeT ee
3Ha4eHns. OHa NoMOXeT 6e3 Tpyaa CHATb (hukcaTop
pa3bema, YNioTHUTENbHOE KOMbLO, MPOKNagKy W
BbIMNOMHWTL APYriie onepauui, KOTopble Bbi3blBAIOT
3aTPYAHEHUS NpK paboTe C KOPOTKO OCTPMIKEHHBIMM
HOTTSIMW W HENOBKUMI MO30AIMCTLIMU NanbLiaMm.

TouHoe Ha3BaHWe 3TON «MPUCOCOObI» HUKOMY He
W3BECTHO, MOSTOMY Mbl PELUWN HA3BATb €€ MPOCTO
11 OAHOBPEMEHHO EMKO: «CMELMHCTPYMEHT>. [oyemy
Ne 3? [la noTomy 4TO 3TO, KOHEYHO, He MepBbI NO
3HAYUMOCTH, HO 1 AANEKO He NOCNEeAHWI NOMOLLHWK
AnarHocTa.

OTUM nepeyHem nprbopos v Npucno-
COONEHMIA Mbl OrpaHnyM 0630p BCO-
MOraTenbHoro 060pyAOBaHUS AMst An-
arHocTuku asurarens. Ha camom gene
€r0 aCCOPTMMEHT CYLLECTBEHHO O6LLMP-
Hee. MoxHo cebe MpeACTaBUTb YHbI-
HWe, OBMafeBaloLee YNTaTENIMM, Mbl-
TaoOLUMMMICS MPUKUHYTb  (DUHAHCOBYHO
CTOPOHY Npo6nemMbl (HOPMUPOBAHNS
YHUBEPCANbHOrO  AMArHOCTUYECKOro
yyacTka. bespagocTHo Kpyrnas «3ene-
Has» Undpa, BbIPUCOBbLIBABLLASACS NOC-
e PacCMOTPEHSt OCHOBHBIX Py Npu-
60poB, OKa3bIBaeTCs, He Npefen. B cmeTe pacxofos
HY>KHO MpeaycMOTPeTb CPEACTBA Ha NpuoBpeTeHNe
A0BOfbHO 6OMBLLOIO KONMYECTBA BCMOMOraTeNbHOr0
060pyRoBaHMs.

XoueTcs BCEMUTb B HUX AOMI0 OMTUMU3MA, CKa-
3aB, YTO NoAaBAstoLLee 60NbLIMHCTBO PAcCMOTPEH-
HbIX NPUGOPOB He 6acHOCNOBHO Aoporu. Mpuobpe-
Tas AOBOJLHO LUMPOKMIA KOMMNEKT (3a UCKMOUEHNEM
OAHOM-ABYX AEACTBUTENBHO AOPOrMX NO3ULNNA),
MOXHO Nerko yNoXuTbCs B Mapy TbiCAY [0M1ap0B.
Tem Gonee, 4TO BOBCE He 00s3aTeNbHO NOKynaTh

www.abs.msk.ru

BCE OMMCaHHble Mpuopbl. OnTUManbHbIA COCTaB
BCMOMOraTesbHOro 060pya0BaHNs MOXET Bapbipo-
BaTbCS B 3aBUCUMOCTM OT BaLLMX Lenel 1 CPeacTs.

Ecnv roBopuTb 0 BaXXHOCTM TOTO MAW MHOTO BUAA
BCMOMOraresisHoro 060pYA0BaHUS C TOUKU 3pEHMS
npoLiecca noucka HeucnpaBHOCTW B ABUratene, To
OHa OnpedenseTcs ANs KaXAOro KOHKPETHOro Ciy-
yas. bbiBawoT MOMEHTbI, KOrga npu4nMHy O0TKasa
MOXHO YCTaHOBMTb TOMbKO C WX MOMOLLbI0. OcobeH-
HO A(h(PEKTMBHBIMM 3T He3aTeinnBble NPUOOpbI
ObIBaKOT B pykax yMenoro avarHocta. bonbLuoii npo-
(heccroHanbHbI OMbIT 1 XOPOLLEE 3HaHKe AaHHOro
aBTOMOOMNS NO3BONAIOT HA OCHOBAHWM KOCBEHHbIX
MPOSIBNEHNA HENCTPABHOCTU BbIABMHYTb [OBONBHO
TOYHOE MPEAMONoXKEHe 0 ee npuimnHe. B atom cny-
Yae HeT HeoOXOANMOCTI BbINOHATL TOTANbHOE UC-
CnefoBaHue [BUraTens ¢ NPUMEHEHNEM «TSKenon
apTuanepun». BbiBaeT JOCTATOMHO MPOBECTY OAMH-
[Ba [OBONbHO MPOCTbIX TECTA C MCMONb30BAHWEM
BCrOMOraTesnbHOro 060pyaoBaHus, 4To6bl NOATBEp-
ANTb WA ONPOBEPTHYTH rUNOTE3y. ITO AaeT Hema-
Y0 3KOHOMMIO CUI 11 BPEMEHM.

C 3Toit TOUKM 3pEHNst Ha3BaHWe «BCNOMOraTenb-
Hble NpreopbI» OBOMLHO YCIOBHO. Bonee Toro, Bbi-
CKaXKeM MbICIlb, KOTOPasi MHOTM MOXET MOKa3aTh-
€S KOLLYHCTBEHHOM. OHa XOpOLLO WANKCTPUPYETCS,
€CNM BHOBb 00PATUTLCS K ANArHOCTUYECKON Mupa-
MUfe, cTaBluen aM6emMon Lmkna. Ecnu MbicneHHo
oTCeYb TpU ee (hyHAaMEeHTaNbHbIX COCTABMSIOLLMX,
nupamuaa, CyLIeCTBEHHO NOTEPsiB B BbICOTE, He yT-
paTUT HW CBOEW CYTH, H1 YCTOWUMBOCTU. ITO rOBO-
PUT O TOM, YTO [@xe npyu OTCYTCTBUN 6a30BbIX NPu-
60POB, MOXXHO 3aHAMATLCS AMarHOCTUKONM. KOHEUHO,
B MeHbLLeM 06beme.

N3 ckasaHHOro cnepyeT elle OAMH HeManosax-
Hbllt BbIBOA. OCHALLiEHMe AMarHoCTUYECKOro y4acT-
Ka, B MPUHLMNE, MOXHO HauMHaTh:HE € npuobpeTe-
HMS [JOPOroCTOALMX «(PyHOAMEHTasbHbIX» NPHOO-
poB, a nMnoKynatb“ WX N0 Mepe_.pasBuUTKS.
Mcnonb3osaHne BCNOMOraTeNbHOr0 000pyA0BaHMS
[AcT BO3MOXHOCTb Ha4aTh 3apabartbisaTb [EHbrU.
KoHeuHo, ecnuiomMinmo Hero, AnarHoCTA4ECKui yya-
CTOK MMeeT ellle fiBe, foKa 3arafo4Hbie, nosuunu, o

KOTOPbIX NOVAET peyb B BAMKaNLLIMX HOMEpax Xyp-
Hana. | ABC|
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