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BBEAEHHWE

Kaxnupie mecars et 00beM MHGOPMAITMOHHBIX PECYPCOB YEJIOBEUYECTBA YABAK-
BaeTCs, a B JIaJIbHEHIIIEM 3TH TEMIIbl HE TOJIBKO COXPaHATCS, HO U, CKOpEe BCEro,
OynyT Bo3pacTaTh. B cBfI3M ¢ 3TUM Tak e Pe3KO BO3PACTACT aKTyaIbHOCTb BOIIPO-
COB, CBSI3aHHBIX CO CBOEBPEMEHHBIM TIOJTy4eHHEM OOJIBIIIOT0 00beMa HHPOPMAITII
U ee JaJIbHEHIIero aHaIn3a-00paboTKY /151 IPUHATHUS B3BEILICHHBIX pelueHuil. Bxox-
nenue Poccun B ppIHOYHOE MUPOBOE COOOIECTBO COIPOBOXKIACTCS MapaslIeIbHO
UIYIIUM [IPOLIECCOM BXOKICHMSI HAllleH CTpaHbl B MUPOBOE MH(POPMAIMOHHOE U
TEJICKOMMYHUKAIIMOHHOE POCTPAHCTBO.

CeropHsl Hac yKe TPyIHO YAUBUTb [IEPErOBOPAMU, BEAYIIMMUCS C UCIIOJIb30Ba-
HHEM IOPTaTUBHBIX COTOBBIX TesiepoHoB. Ha ouepenn — cucrtemsl TeiaedoHun ¢
TPaHCJISALMEH CUTHAJIOB B JIIOOYIO TOUKY 3€MJIM Yepe3 CeTb CITyTHUKOBOI CBS3M.
Hanuuo npuHumnuanpHass KpyrijocyTouHasi JOCTYIHOCTb a0DOHEHTa K HeoOXomu-
Moii HH(pOpMaIK HE3aBUCUMO OT ero MecToHaxoxxaeHusi. Ho Benp nepBeie cucre-
MBI COTOBOH CBSI3U MOSIBUIACH B Poccun Bcero JiMilb HECKOJIBKO JIeT Ha3aj!

TpynHo cebe mpeacTaBuTh U (PyHKITMOHUPOBAHKE JIIOOBIX CIIOKHBIX, OBICTPOTE-
KYIIUX IPOLIECCOB B COBPEMEHHON 3KOHOMUKE 0€3 NCIO0JIb30BAHUS HCKYCCTBEHHO-
IO MHTEJIJIEKTa, OCHOBAHHOI'O Ha IPUMEHEHUM COBPEMEHHBIX JIOCTHKEHHI KOM-
MBIOTEPHBIX TeXHOJI0rUi. [IpuHIMIIMaIbHO HEBO3MOKHA paboTa OUPIKEBBIX CTPYK-
TYp, (POHIOBBIX PHIHKOB, KPYITHBIX OAaHKOB 0€3 pa3BUTON MH()OPMAIIMOHHON CeTH, B
KOTOPYIO BKJIIOUEHBI (PUJTHAIIBI, KJIMCHTHI, HapTHEPbI, UHPOPMALIMOHHBIE LICHTPHI U
Apyrue yYaCTHUKH TEXHOJIOTMYECKOro Ipouecca. Besen 3a riiobanbHOl TesleKoM-
MYHHKAIIMOHHOH CEThIO HAacTyHaeT ry100asibHast MHPOPMAIIMOHHAS CETb, SIPKUM Jie-
MOHCTPALIMOHHBIM IPUMEPOM KOTOPOH SIBJIAETCS «BCEMHUpPHAs MayTHHKa» —
Internet.

Kpeinatas ppasa «Brageromuit nuHGpOpMaImei BjageeT MUPOM» HBIHE MTOTydaeT
MoYTH 10cI0BHOE 3BydaHue! MHdopmarus B OyKBaJIbHOM CMBICJIE CTAHOBUTCS pe-
aJIbHOI MaTepUasIbHOM LIEHHOCTBIO. JleHbrH, IepeBOAUMBIC Yepe3 CUCTEMY 3JICKT-
POHHOI ITOYTHI, TEXHOJIOTMYECKHE KHOY-Xay», IOJIMTHYECKUE, KOMMEPUYECKHIE CeK-
peThl — Bcs 3Ta HHMOPMAIIAS MOKET OBITh peajin30BaHa U MpeoOpa3oBaHa B BECh-
Ma COJIUJIHBIC CYyMMBI.
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Ho 1991 r. B Poccun ocHOBHBIM fiepikaTesieM HH(POPMALIMOHHBIX LIEHHOCTEH OBbLI0
CaMo roCcyIapcTBO, HO C Pa3BUTHEM PHIHOYHBIX OTHOIICHHUIT Bce OOJIbIIAs YacTh
MaTepPUAJIbHBIX M MH(OPMALMOHHBIX PECYPCOB IepepacnpeiessieTCs B CTOPOHY
KOMMEPUYECKOIro ceKTopa 3KOHOMUKH. [lockosibky mH(popMaius siBiseTcss 0e3yc-
JIOBHOH ILIECHHOCTBIO, HAXOMSITCS JKEJIAIOIIUE MOJTyUYUTh 3TY IICHHOCTDb JaKe IyTeM
COBEPILICHUS PECTYIICHHUSI.

HesakoHHOe npuMeHeHue crenuaabHOW TEXHUKH B LENAX MOJTY4YCHUs] KOHPU-
ACHUMAIbHON MH(pOpPMAIMU NPUHSJIO MHUPOKKe MacTadrel. M eciu g rocynap-
CTBa NOTEPs. HECKOJIbKUX MUJUIMAPIOB — «IIYCTSAK», TO YACTHBIN NpelIpuHIMAa-
TeJIb B TAKOM CJIy4ae MOXKET CIPABEIJIMBO OacaThCs 3a CaMO CYILECTBOBAHUE CBO-
ero omsHeca. Curyanuu, kKorjaa (GupMbl OKa3blBaJMCh IO/ YIPO30H Kpaxa M3-3a
yTeUKd MH(POPMALIMH 110 TEXHUYECKUM KaHaslaM, 00bIYHO He aduimpytores. OnHa-
KO JUUTA cCOOCTBEeHHHUKA MH(POPMAIUH (YaCTHOTO JIUIa, (PUPMBI, TOCYIapCTBa) €€ Io-
TEpPU MOT'YT UMEThb CaMbl€ IIaYeBHbIC TIOceACTBUs. Tak, HarpuMep, IPoBeICHHAs
Ha nokase Moq B [lapmxe cbeMKa HOBBIX MOJIEJICH C 1IeJIbIO ONPE/ICICHUS PEaKLui
myOJIMKY Ha «PEBOJIIOLMOHHOE W3MEHEHUE JIMHUM TaJIMU» NpPUBEIa K TOMY, 4TO,
Koraa ¢ppaHIly3CcK1e MOJICTIbEPhl IIOBE3JIM CBOIO MMPOAYKIHIO 32 OKEaH, OHU YBHUICIN
TaM ThICSYM IJIaThEB, CIIMTHIX 10 MX HOBBIM (pacoHaMm. U BMECTO IJIaHUPOBaBIINX-
cs1 Gaphllleii TOSIBUJIACH OIPOMHBIE YOBITKH.

[Ipobsiema 3amuTHl KOMMEpPYECKON TailHBI MpruoOpeTaeT TeM OoJIblliee 3HaYe-
HUE, YeM Kperye CTAaHOBUTCS Ha HOI'M OTE€YeCTBEHHbIH OnsHec. CeromHs HacTallo
BpeMsI 00CYKIaTh, KAKe 3aKOHHBIC ITyTH MOTYT HAWTH KOMITaHUH, YTOOBI yOepedn
OT NOCTOPOHHUX IJ1a3 U YLIEH TO, YTO [JIl HUX He MPeHa3HAYaeTCsl.

PasBenxe ynessiercsi MHOro BHUMaHUsl, KaK IGHCTBEHHOMY CIIOCOOY 100bIBaHUS
HHTepecyolieil nHpopMauy Ha Pa3HbIX YPOBHSIX: OT KOH(HICHLUAIbHON, KOM-
MEpUYECKO# U 10 TOCY/IapCTBEHHON cekpeTHOo# mHdpopmanuu. Ha pa3senbiBaTesib-
HBbIE MEPONPUSATUS PAa3HBIX YPOBHEH BO BCEM MHUPE TPATUTCS OTPOMHOE KOJIMYe-
CTBO MaTepuasIbHbIX, OPraHW3alMOHHBIX 1 MHTEJUIEKTYaJIbHBIX 3aTpaT. B pasBesbl-
BaTEJIbHBIX 1IEJISIX MCIIOJIb3YIOTCS COBPEMEHHEHININE TEXHOJIOTUU U IOCTHKCHHUS B
3JICKTPOHMKE U IPYTHX 00JIaCTSX HAYKU U TEXHUKU.

Pasrpom Ucnanckoit Apmansl B 1588 1., KOTOpoMy B 3HAUUTEJIbHON CTEIECHU
criocobcTBoBasa nHMopMaus, iepenanHas BemnkoOpuranny ee CEeKpeTHBIMU areH-
TaMu, YCHEIIHbIC OIePaLliK COIO3HUKOB, IOATOTOBJICHHbIC HAIPSKEHHOM paboToi
MTupnuues, nodena Coserckoro Coro3a B COPEBHOBAHUM 110 CKOPOCTHOMY KOHCT-
PYMPOBaHHIO — BCE 3TH BEXH CJIABHOW MCTOPUU BOCHHOIO LINMOHAXKA BIIOJIHE OT-
BEYAIOT YTBEPKICHUIO, YTO «LI€JIb OIPABABIBACT CpeacTBa». ONHAKO MOCJIe OKOH-
YaHUs1 XOJIOMHOM BOMHBI CIIPOC Ha ONPaBAAaHUs PE3KO yHall, U Ternepb Tpedyercs,
YTOOBI 11eJIb OKYyTIaJIa CPEICTBa, MO0 peub UAET YK€ O IPOMBIIUICHHOM IIITHOHAXKE,
a 00BEKTOM IIMMOHCKUX OCAraTeIbCTB BCE Yallle CIIyKaT He UIE0JI0rMYEeCKHe ITPo-
THUBHUKH, & CTPATEINYECKHAE COIO3HUKH.

[maBHO# PUYMHON NPOMBIIUIEHHOTO (3KOHOMHYECKOI'0) LINMUOHAXKA SIBJISCTCS
CTpPEMJICHHUE K pealn3alui KOHKYPEHTHOTO IPEUMYIIEeCTBAa — Ba)KHEHIIEro ycJo-
BUSI IOCTHXKECHHUS ycIleXa B YCJIOBUSIX PHIHOYHOM SKOHOMUKH. MHbopMmarus, 1o0bI-
Tasi TaKUM IIyTEeM, MO3BOJISICT OBITh B Kypce el KOHKYPEHTOB, HCIIOJIb30BaTh UX
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Hay¥O-TeXHIYeCKHe TOCTIKeHns. Ha ee 0CHOBE BO3MOXKHO TIPHHSTHE HanboIIee
PAIOHAIIBHBIX YIIPABICHYECKUX PEIICHNIA, SKOHOMUS COOCTBEHHBIX CPEZICTB Ha ITPO-
BEJICHNE Hay4IHO-HUCCIJICNOBATEIbCKIX, KOHCTPYKTOPCKHX Pa3paboTok u hyHIaMeH-
TaJIbHBIX UCCJICAOBAHUN. DKOHOMHYECKUI IIITMOHAXK MOKET IIPOBOIUTHCS C 1IEJIbIO
OBJIA[ICHUS PHIHKAMH COBITA, MOIICIIKA TOBAPOB, IUCKPEAUTAINH HITH IKOHOMHIYEC-
KOTO ITOIaBJICHNS] KOHKYPEHTOB, CPbIBa IIEPETOBOPOB I10 3aKJII0OYCHUIO KOHTPAKTOB,
LIaHTa)Ka OTHACJIbHBIX JIUL U T. [I.

Bcro naopmanuio mo creneHn 3amuIIeHHOCTH MOYKHO PasfesuTh Ha CeKpeT-
HYIO, JUIS CJTy>K€OHOT'0 II0JIb30BaHUs U HECEKPETHY10. JIoOble cepbesHbie MepoIpHu-
ATUST HAYMHAIOTCA co cOopa MH(pOPMAIH /IS ee TaIbHEeHIIero aHaans3a u MpuHs-
Tus peutenus. Harpumep, B 6u3Hece — 3T0 aHaIM3 phIHKA, HHPOPMALUs O KOHKY-
peHTax, 00 MX CUJIBHBIX 1 CJIA0BIX CTOPOHAX, MH(OPMAITHS O HOBEUIINX pa3padoTKax
B cepe OusHeca u T. . Takum oOpas3oM, ecii Bbl OM3HECMEH, TO 0053aTesIbHO
o0sagaere nH(popMalMeld, KoTopasi HeoOOXOlMMa BalllUM KOHKypeHTaM. PaHo nim
MO3/THO BBl CTOJIKHETECH C MPOMBIIIJICHHBIM MIMHOHAXKeM (3TUM B TOW WJIM MHOM
CTelleH! 3aHUMatoTCs Bee pupMmbl ). [IpoMBIIIIeHHBIH IINHOHAK NofIpasyMeBaeT coop
OTKPBITO! M 3aKpbITOH MH(POPMaLUK O Bac U Ballei pupMme.

B Hame HecnokoifHOe BpeMsi BBl MOXKETE SBUThCS OOBEKTOM INAHTAKa, €CIN
KOHKYPEHTbI 00OLIM Bac 10 YaCTH IINMOHAKa U HE YBaXaloT 3aKkoH. EcTecTBeHHO,
YTO LIAHTAX MO/Ipa3yMeBaeT HaJInuue KoMIIpoMeTupytoueit napopmaimu. Berom-
HUTe uctopuio rpaxxkaanuna Kopeiiko A.U., npoxusasiero B ropoge YepHomop-
cke B 1928 . («3osoroii TesieHok» Uibda u [lerposa). Bac moryT npociymmsarh
MPOCTO U3 JIIOOOIBITCTBA — WY3Kasi JIMYHAS )KU3Hb 10 CUX TIOP SBJIACTCS OOBEKTOM
IIPUCTATIBHOTO BHUMAHHUSI HEKOTOPBIX JIIOZICH.

CoBpeMeHHBIi /1eJI0BOI YeIOBEK HE MOKET OTMaxXMBaThCsl OT IMPOOJIeM J10CTya K
3aKpbITON MH(pOpPMALU U €€ COKPbITHs. EcTecTBEHHO, HE PEKOMEHIYETCsl UCIIOIb30-
BaTb KPUMUHAJIbHBIC YT JOCTIHKEHUSI CBOUX IIEJICH: 3aHMMAThCS IIIMHOHAXKEM JUIA
IAHTaKa 1 BTOP;KEHUS B JIMYHYIO U3Hb paxknad. Ho oOsi3aTesipHO Heobxomumo npes-
CTaBJIATh, KaK 3TO MOTYT C/IeJIaTh JPYI'HE 10 OTHOLLICHUIO K BaM.

OCHOBHBIE METOJIbl COBPEMEHHOI'O ITPOMBIIIJICHHOI'O IIIHMOHAXka TAKKE MOYKHO
pasnesuTh Ha IBE OCHOBHBIC I'PYIIIBL: TPEOYIOLIYIO OCTyMa K pupme, HaMEeUeHHO
B YKEPTBBI, U HE TPEOYIOLIYIO TAKOBOTO.

K nepBoii rpynme oTHOCATCS CICAYIOIIE METO/IBL:

9JICKTPOHHBIN JOCTYII K CEKPETHBIM JTaHHBIM;

MOJICITYIIMBAHMUE MPU TIOMOIIH TTOJCOSIMHEHNUS K KaOeJIbHBIM CEeTSM;
YCTaHOBKA IMOJICITYIINBAOIIEH anmaparypsl B opruce;

MepexBaT NeperoBOpoB M0 MOOUJIBHBIM TesieoHaMm;
HECAaHKIIMOHUPOBAHHBIN TOCTYH K KOMIBIOTEPHBIM CHCTEMaM IOCPEICTBOM
POHUKHOBEHUS B CETh;

B3JIOM MIPOTrPaMMHOT0 WJIM aNIapaTHOTO 0OecreyeHus;

($U3IYIeCKuii TOCTYT K CeKPETHBIM MaTepHasiaMm;

IPUMEHEHNE CKPBITOTO BU3YaJIbHOTO HAOMIONEHNS, (POTO- UM BUIEOCHEM-
KW;

YVVV YVYVVVYYVY
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» WCIOJIb30BAaHME JIMYHBIX CBSA3CH C COTPYIHUKAMU (PUPMBL;

» XulleHne NHOPMAaLNH, COIepIKaIIeics B TOKYMEHTaX, YepTexax, Ha ICKe-
Tax WM KOMIAaKT-IUCKaX;

» HCHOJIb30BAaHME YCIIYT MPOCTUTYTOK C LEJIBIO TOCJIEAYIOMEro MaHTaxa co-
TPYIHUKOB (PHPMBL;

» METOJ «IOCaHOM YTKIN» (KOMMYHHUKAOEIbHOM KEHIMHBI UJIH KOMITaHEeHC-

KOI'0 MY>K4MHBI, CHOCOOHBIX YCTAHOBUTD TECHBII KOHTAKT C COTPYIHUKOM (Hp-

MBI C IIeJTbIO BBIBEIATh Y HETO CEKPETHYIO MH(POPMAITHIO);

MOJKYTI CITyaluX (GUPMBL;

B3SITOYHUYECTBO;

KOMIIPOMETAalLUsl PyKOBOJSILIMX COTPYAHUKOB (pUpMBI C 11eJIbl0 pa3Bajia Beeit

CHCTEMBbI 5KOHOMHUYECKOI 0€e30M1acCHOCTH KOHKYpUpYIoLei Gpupmsr;

BbIBE/IbIBAHNE CEKPETHON MH(OPMAIMK MO/ BUIOM IPOBEPKU YPOBHS IPO-

(beccnonamM3Ma COTPYIHUKOB (UPMBI (HapuMep, Py UMHUTAIAN TTPEJIO-

JKeHHs1 00Jiee BBITO/IHBIX YCJIOBHIA paboThI).

YV VVV

Bropas rpynma MeToioB COOCTBEHHO K TEXHHKE INMHOHAXa HE OTHOCHUTCS, TaK
KakK OHa TOJpa3yMeBaeT MCIOJIb30BAHME TOJIBKO O(UIMATIBHO JOCTYITHON MHPOP-
Matuu. Trics iU MHQOPMAIIMOHHBIX areHTCTB 3aHUMAIOTCSl OTCJICKMBaHUEM, cOO-
pom, 00pabOTKOI 1 aHAJIM30M KOMMEPUECKOl, HayIHOU N TeXHUIeCKoU MH(popma-
LIUH, ¥ B 9TOM HET HUYETo MPOTUBO3aKOHHOro. Ho MMeHHO Takue 0030p5l U pe3yJib-
TaTHl aHAJIM30B KaK pa3 M CJIy:KaT UCTOYHMKOM TON MH(pOpManuy, Ha OCHOBAaHUU
KOTOPO#1 MPUHUMAIOTCS pelIeH:st 00 00beKTaxX MPUMEHEHHS METOIOB IIEPBO IPyII-
nel. Kak npaBusio, HanboJsiee «IepeioBbiey, C TOYKH 3PEHUSI METOIOJIOTUH IIPO-
MBIIIJICHHOT'O IIHOHAKa, CTPAaHBI HCIIOJIB3YIOT BCE TOCTYIIHBIC HAa TAHHBI MOMEHT
METO/IBL.

YuuTeiBast u3BeCTHHIN ahopu3M «11ejIb ONPABABIBACT CPEICTBA», 33/1aA1M BOII-
poC: Kakue IeJId IpeciiefyeT 3JI0YMBIIJICHHUK, OCYIIECTBJIsAs HECAHKLIMOHUPO-
BaHHBII 1OCTYH K UCTOYHMKaM KOH(uIeHanbHol nHpopmaru? B HOBBIX pbl-
HOYHO-KOHKYPEHTHBIX YCJIOBHAX BOSHUKAET Macca Mpo0JIeM, CBI3aHHBIX HE TOJIBKO
¢ o0ecreuyeHrneM COXPaHHOCTH MPEAMPUHUMATENIbCKON (KOMMEPUIeCcKoil) HH(pOp-
MaIiH KaK BHIAa MHTEJUICKTYaIbHOM COOCTBEHHOCTH, HO M (PM3MUYECKIX U IOPUIH-
YECKUX JIMILL, UX UMYIIECTBEHHOI COOCTBEHHOCTH 1 JINYHOH Oe3onacHocTu. M3Be-
CTHO, YTO MPEeIIpPUHAMATENIbCKAs IeATEIbHOCTh TECHO CBfI3aHA C IOJIyYCHHUEM,
HaKOIUICHHEM, XpaHeHHeM, 00pabOoTKON U UCIIOJIb30BAHUEM PAa3HOOOPA3HBIX WH-
(opMaLnOHHBIX OTOKOB. Kosib cKkOpo MH(poOpMaLusl MpeCTaBiseT OlpeeIcH-
HYIO IIeHY, TO (pakT nosrydeHnst HHGOPMAIMX 37I0YMBIIIJICHHUKOM IIPUHOCHUT €My
ONpeieSICHHBII 10X0/1, 0CJ1adJIss TeM caMbIM BO3MOKHOCTH KOHKypeHTa. OTcio-
J1a TJIaBHAs 11eJIb — I0JIyYeHHe MH(OPMAIN O COCTaBE, COCTOSTHUM M JICATEIIb-
HOCTH 00BEKTa KOH(PHUICHIINAIbHBIX HHTEPECOB ((PUPMBI, U3MIEIUs, IPOCKTa, pe-
LIETITa, TEXHOJIOTUU U T. 1.) B LIEJISIX YIOBJICTBOPEHUSI CBOUX MH(POPMALMOHHBIX
noTpedHOCTEH.

[TpodeccnonapHO POBENCHHBIE MEPONPHUATHS, TIPECIICTYIOIIE YHCTO IKOHO-
MUYecKue 1esu (C JOCTaTOYHOM H0JIeil BEpOSITHOCTH ), CJICLYIOLIHE:
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&
g“ﬁepeXBaT BBITOJTHBIX KOHTPAKTOB;

MOJTy9YeHHE BBHITOTHOTO MHBECTHPOBAHUS,

60opnba 3a PHIHOK;

pa3Be/iKa PhIHKA B PErOHE KOHKYPEHTOB;

CMeHa PYKOBOJCTBa (prpMBL;

CPBIB KOHTPAKTOB;

NorJioeHue pupM.

YVVVVY

MHorue npeanpuHUMAaTeIU IPEeBpalaioT CBOU I0Ma U KBAPTUPBI B OUCHL, T7e
MIPOBOJAT [EJIOBBIE BCTPEUH, PabOTAIOT C KOMIIBIOTEPOM, (paKCOM, HaMBHO I10JIa-
ras, 9To UX JIOM — HajiexHast KpernocTb. C MOMOILBIO COBPEMEHHbIX CPE/ICTB LLIIH-
OHaka, KOTOPbIE IPUOOPECTH HE COCTABJISAET TPY/IA, BHEIPUTHCS B KOMIIBIOTEPHYIO
0a3y HaHHBIX WJIM NPOCJIyIIaTh HE3AIUIIEHHbIH o(uC Mpolle, YeM BBl JyMacTe.
Cospanne 1 COBEPIICHCTBOBAHUE COBPEMEHHBIX 3JICKTPOHHBIX YCTPOWCTB ILITHO-
Ha)Ka IIPUBEJIO K TOMY, 4TO Ja)K€ CaMbIil COBEPILICHHBIA U CEKPETHBI TAMHUK HE B
COCTOSIHUM 00€30I1aCHUTh BaC OT YTEUKU HH(POPMALIUH, COAepKaIIEHCH B XpaHUMBIX
OOKyMeHTax. B HacTosiiieM M31aHuM Mbl pACCMOTPUM OCHOBHBIE METOMIbI CheMa
uH(pOPMaLUK U JaTUM PEKOMEHALUH, KaK ¢ HUIMU OOPOThCS.

Ha poccuiickoM pbelHKE MPOMBIIUIEHHOIO HINMMOHAXa 3a nocjiensue 10 jer, mo
INPUHLUIY — OT MPOCTOIO K CJIOKHOMY, MOXKHO YCJIOBHO BBIJICJIUTH HECKOJIBKO
3TAIOB [OSBJICHUS U IPOJIBUKEHHUS HA PHIHOK CIICLIMAJIbHBIX TEXHUYECKUX CPEICTB.

[TepBeiii aTam xapakrepu3yeTcs MOSIBICHUEM CaMbIX ITPOCTHIX PAIUONEPEIaTYMKOB,
COOpaHHBIX U3 TIOIPYYHBIX KOMIIOHEHTOB, TI0 CXEMaM, B3AThIM U3 YYeOHUKOB WJIA Pa-
aMoxXypHasioB. Kak npaBuiio, 3To ObLIM 3IeMEHTapHbIE CXEMbl Ha OJTHOM TPaH3KUCTOpE.
TexHrueckre XapakTepUCTHKU ObUTM HEY/IOBJICTBOPUTESIbHBI, HO UMEHHO Ha JaHHOM
TEXHUKE HAYMHAJIOCh CTAHOBJICHUE CETOJIHSALIHETO PhIHKA CIICLUAIbHON TEXHUKH.

Bropoii aTan xapakTepeH nosiBjicHUEeM 0oJiee cepbe3Hoi anmnaparypsl. loctyn-
HBIMH CTaJIM U3eJIUs C KBAapLEeBOI cTadMin3anueil 4yacToThl, U3eJus, BBIIOJIHCH-
HBIE C IPUMEHEHHEM OECKOPITYCHBIX KOMIIOHEHTOB, CTaJId MCII0JIb30BaThCs CHELIH-
AJIM3UPOBAHHBIC 3JIEMEHTHl UTaHus. [losBIIIMCH Ha pEIHKE U 3apyOekHble 00pas-
LBl CHelalbHOW TEXHUKH — CBOEIO PoOjAa JOPOroil «mupnorped», 4acTo He
OIIPaBIbIBAIOLINI 3aTPAUYCHHBIX Ha €ro NPUOOPETCHUE [ICHET.

bosiee no3anuii, «mpodeccuoHaIbHbII» 3Tan 00yCJIOBJICH TEM, YTO HOCje pas-
Bajsia CCCP, MaccoBbIX COKpallleHUI 1 YXYALICHUs] MaTepUuaIbHOro 0J1arococTosi-
HUS1 OOJIBIIIMHCTBA HACEJICHUS MMPOM3OIIEST OTTOK OBIBIINX «CIICIIOB»-TIPOdeccro-
HaJIOB U3 FOCY/IapCTBEHHBIX, B TOM YUCJIC U CUJIOBBIX, YUPEKICHUN B KOMMepUec-
KH€ U KPUMUHAJIbHBIE CTPYKTYpbl. MHOrME CTajli MCIIOJIb30BaTh CBOU 3HAHUSA U
yMeHHs 17151 3apabaTeiBaHUsI ICHET KaK Ha 3aKOHHON OCHOBE, TaK U B 00X0[1, a UHOT-
Ia ¥ B IIOJIHOM IIPOTUBOPEYnH 3akoHY. OTcIo/1a MOSIBIIIMCH U PAa3BUJIMCh CHICLUAIII-
3UpOBaHHbIC (PUPMBI, KOTOPBIE 3aHUMAIOTCS] pa3padOTKOM, N3rOTOBJICHUEM U IIPUMeE-
HEHUEM CIELUAJIbHBIX TEXHUIECKUX cpeicTB. OTCio/1a MOSIBUIINCH U IOMOPOLICHHbIC
KYJIMOMHBL, 1 OOHILIBI PA3JINYHBIX IPYIITUPOBOK.

Ha atom stane cpenu MHOXeCTBa paIuOMUKPO(OHOB U TeJICPOHHBIX PETPaHC-
JIATOPOB MOSIBJIAIIOTCS CUCTEMBI C TUCTAHIMOHHBIM BK/IIOYEHUEM, C Y3KOIOJIOCHOMI
yacToTHOI MopyJisitueii. Llupoko nenosip3yorest Apyrue BUibl MOLYJISALMU, CKPEM-
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OJiupoBaHue, cKaTre HHPOPMaLUK U APYThe CIIOCOOBl MACKMPOBKH paliOKaHaIa.
Nmeror MecTo MOMBITKY CO3AaHUs CIeIUAIM3NPOBAHHBIX MHUKPOCXEM, JIEIaeTCs
CTaBKa Ha CO3/IaHME aBTOMATHU3MPOBAHHBIX POrPaMMHO-AIMIAPATHEIX KOMIUIEKCOB
cbopa, 00paboOTKH, HAKOIJICHUA U Nepenayu MoJrydeHHoi uHpopmarmu. [Ipume-
POM 3TOMY MOTYT CJTyKUTh KOMIUIEKCHI IepeXxBaTa COOOIIEHHH, TepelaBaeMbIX 10
COTOBBIM pajauotesedoHaMm u neimxepam. CerofgHs CyIecTByeT MHOMXECTBO IIO-
TOOHBIX KOMIUIEKCOB, 1 MHOTHIE M3 HUX BBIIIOJIHEHBI HAa IOCTATOYHO BEICOKOM TIPO-
(eccrOHAIBHOM yPOBHE.

Ha xoro paboraet Bcst aTa TexHuka? B upnx unrepecax? Eciu coBceM HenaBHO
B OOJIBIIMHCTBE CJTydaeB OTBET ObLT OBl OTHO3HAYHBIN —WH(POPMAITMOHHOMN pa3-
BEJIKOI 3aHNMaJIMCh B OCHOBHOM KPHMMUHAJIBHBIE CTPYKTYPBI, TO CETO/IHS CHTYallisl
M3MEHUJIach OYeHb CUJIbHO. U mpeskne Bcero B TeX CEKTOpax pbIHKA, IIe YXKe CTa-
HOBUTCS «T€CHOBATO», TJIe PUXOANUTCS BCE TIIATEJIbHEE IMPHUIIIAAbIBATECA K Jes-
TEJIbHOCTH KOHKYPEHTOB. DTO TaKHe OTPACIIM SKOHOMHUKH, HAIIPUMED, KaK:

TypUCTHYECKUIT OU3HEC;
moy-0n3Hec;

BO3IYLIHBIC TICPEBO3KH;
MIPOM3BOJICTBO MPOAYKTOB MUTAHHMS;
Ou3HEC HEIBMIKAMOCTH;

KpYIHasi ONTOBasi TOPTOBJISL.

VVVVYVYVYY

B nopassnsiiomemM OOJIBIIMHCTBE CTy4yaeB HeJIeraylbHbIE MOJTydaTesn nHpopMa-
LM IIpUOEraoT K UCIIO0JIb30BAHUIO COBPEMEHHBIX METOIOB U TEXHUYECKHUX CPENCTB
passenku. B cetu Internet MOXHO MOYEPIHYTH CBEIEHNS O CIEIMAIbHBIX TEXHHU-
YEeCKUX CPEeJCTBaX Pa3BEKHU, IJie MPUOOPECTH, KaK U3rOTOBUTh MPOCTEHUIINE YCT-
pOJiCTBa, MOJIyYUTh HEOOXOMUMYIO MH(GOPMALIHIO O METO/IaX BEICHUA Pa3BEIKU C
UCIIOJIb30BAHUEM TEXHUUYECKUX CpencTB. HaBepHoe, MHOIMM NaMATEH CIOXKET W3
¢ubma «Onepanus “bl” u npyrue npuxmoyenus llypuka», B KoTopoM ofuH rope-
CTYAEHT IBITAJICA CHATh 3K3aMEH C IIOMOIIbIO XUTPOI0 MPHUCIOCOOIICHNs, TIPUMO-
TaHHOrO K yXy. Ho, Kak n3BecTHo, B JIOOO# IIyTKE €CThb A0S UIyTKH... DTO OBLIO
TOJIBKO Hadajo!..

IIpu cymecTByIomeM ypoBHE pa3BUTUS TEXHUKH HE COCTABJIAET 0COO0ro Tpyna
HalTH U 00E3BPEIUTD «GKYUKa», FOPa3fo CJIOKHEE OIPENEINTh, KTO, KOIMa, C Ka-
KO KOHKPETHOH LIEJIbI0 €0 YCTaHOBUJI, U IPUHATH IIPEAYCMOTPEHHBIE 3aKOHOM
Mephl K IpecedeHuIo npectyruienus. K coxanenuio, Takas TOUKa 3peHUsl elle He
HalllIa JOJDKHOTO OTPaXKeHHs B O(UINAIBHBIX CTPYKTYpax U JOKYMEHTaXx.



3@ r1ABA NEPBAA

< OCHOBHBIE CIIOCOBbI BEJAEHHA
NMPOMBIIIIEHHOTO IIMHOHAZKA

KOHKYPEHTHO-PBIHOYHBIX OTHOLICHUSIX BO3HUKAET Macca Npo0JsieM, CBs3aH-

HBIX ¢ oOecreueHneM COXPAHHOCTH KOH(PHUISHITNAIBHON (KOMMEPIECKOit)

nHdopmarmu. Bexp 613Hec TeCHO CBfA3aH C M0JIyYeHUEM, HAKOILJICHUEM, Xpa-
HEHHEM, 00pabOTKO U NCIOJIb30BAHUEM PAa3HOOOPA3HBIX MAaCCUBOB MH(POPMALIUHY.
N ecsm unpopmanus npeacTasisieT ONpeeSieHHYIO LIEHHOCTh, TO (akT TaiHOro
MIOJTyYEHHsI €€ KOHKYPEHTOM IIPUHOCHUT €My OIpees/ICHHbIN 10XO0/, 0CJI1abJIsAs TeM
CaMbIM BO3MOKHOCTHU T€X, KTO IPOTUBOCTOUT €My Ha PBIHKE.

Bo3MokHO Tax)ke BHECEHUE ONPEICTICHHBIX U3MEHEHUI B COCTaB HH(pOPMALIUH,
COBEpIIAEMOE B KOPBICTHBIX LIeJISIX, HAIIPUMEP C LeJIblo e3uHpopmannu. OnHako
BHECCHHME U3MEHECHUI TPYIHO OCYILIECTBIIATD, TaK KaK [JIs IPaBAONION00Us €€ Ha/l0
COIJIACOBBIBATh C OOILIMM XOJIOM COOBITHII IO BPEMEHHU, MECTY, LIEJIM U COJepIKa-
HUIO, 4TO TpeOyeT Ii1yOOKOro 3HaHusi 0OCTaHOBKH B KOHKYpupytowei gpupme. Ilo-
3TOMy 0O0Jiee PacIpOCTPaHEHHON M ONACHOH LIEJIbIO BJIACTCS YHUUYTOKEHHE Ha-
KOIUICHHBIX MH(OPMAIIMOHHBIX MACCHUBOB MJIM MPOrPaMMHBIX IPOIYKTOB B [OKY-
MEHTaJIbHOW M MarHUTHOU (opme.

Takum 00pa3oM, 3JI0yMBIIIICHHUK MOKET MIPECJIC0BATb TPH LICIIH:

» TOJY4YUTh HEOOXOMUMYI0 MH(POPMAITUIO B 00beMe, HEOOXOIUMOM [IJIs1 KOH-
KYPEHTHOI OOpBbOHI;

» BHECTH M3MEHEHUs B MH(POPMAIIMOHHBIC IOTOKH KOHKYPEHTa B COOTBETCTBHU
CO CBOMMH MHTEPECaMu;

» HaHEeCTH yImepOd KOHKYPEHTY IMyTeM YHHYTOXCHUS KOMMEPUYECKH IICHHOMU
uH(popMaLuH.

[TosHbIit 0O0beM CBeCHHUI O NesITEIbBHOCTH KOHKYPEHTa HEBO3MOXKHO MOJTYYUTh
TOJIbKO KaKUM-HUOYIb OTHUM M3 BO3MOKHBIX CIIOCOOOB OCTYIA K MH(POPMAIIUH.
[TosToMy 4em GobIIMMH pa3BebIBATEIbLHBIMI BO3MOXHOCTMU 00J1a1aeT 3J10-
YMBIIIJICHHUK, TeM OOJIBIINX YCIIEXOB OH MOXKET OOUThCS B KOHKYPEHTHOM OOPb-
6e. 1 Boob111e, Ha ycrieX MOXKET PaCcCUUTHIBATb TOJIBKO TOT, KTO ObICTpee U MOJIHEE
cobupaeT HeoOXonMMYI0 HH(pOpPMAIHIO (B TOM YKCIIe KOHPUICHIINAIBHYIO), TIepe-
pabaTeBaeT ee ¥ MPUHUMAET NPaBUJIbHBIC PEIICHHUSI.
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1.1. OCHOBHbI€ HOCHTE/IH HH(POPpMALIHH
H BO3MOZKHDbIE€ KaHAbl YTE€YKH

3agava NepBOCTENEHHOI BaKHOCTH IS IPEIIPUHUMATEIIS — HaJIeKHO Iepe-
KPBITb KaHAJIbl yTEUKH KOH(UAeHInanbHol nHpopmanuu. Kondunennuaapayio
MH(POPMAILIHIO YIaeTCs MOJTy4aTh U3 BeChbMa Pa3HOOOPa3HBIX HICTOYHUKOB, OOJIBIITYIO
4acTb KOTOPBIX HEUCKYIIEHHBIN YeJIOBEK IIONPOCTY HE IPUHMMAeT BO BHUMaHHUE.
CiieyeT yuuThIBaTh CaMble HEBEPOATHBIE BO3MOXKHOCTH, KaKUMM Obl HepeaJuc-
TUYHBIMU OHM HM HOKAa3aJMCh, NOO B LIENOYKE MPOXOXKACHUA MH(pOpMAIUU MHOM
pa3 cily4aeTcsl HallTH NIOTPSACAIOLIE [IEHHBII HCTOYHUK.

I'maBHBIMM HOCHTeIsAIMU MHpOpMarmu (puc. 1.1) Bcerna sBistoTCS:

OTKPBITbIE UCTOYHMKU (IIeYaThb, TEJIEBUACHUE, Pauo U T. I1.);

Joau (PyKOBOAUTESIH, CIIEIIUAIUCTHI);

JIOKYMEHTBI (CIIPaBKH, OTYETHI, BEIOMOCTH, JOTOBOPHI U T. I1.) U U3zienus (06-
pasiibl TOBApPOB, MPOAYKIIMN);

cpenicTBa O€CIPOBOAHOI U IPOBOHOI CBA3H (Tes1e(oHBI, TesIe(aKchl, pauo-
CTaHIMHU, TIEHKepBl, COTOBbIEC TeIe(OHBI U T. I1.);

3JIEKTPOHHBIE CUCTEMBI 00pabOTKU MHPOPMAIH (KOMIIBIOTEPBI, 3JIEKTpHYEC-
Kye MUIIYIIYe MAIlUHKY, IPUHTEPHI U T. 11.);

pasHbIe OTCIICkKMBaeMble (PakTOPbI (IOBEACHUE, Pa3rOBOPLI, pe3yJIbTaThl Aeii-
CTBUH).

YV YV Y VYVYVY

K oTkpbITEIM HcTOUHMKAaM HH(DOpMarmy (0OHAPOTOBAHHBIC CBEICHNS ) OTHOCAT-
csl My OJIMKaIyy B ra3eTax u XKypHajlaX, paaro- U TeJIeCIOKETH, TPOUYNTAHHbIC JICK-
LMY U BBICTYIUICHUS. Takne MCTOUYHMKH 3HAKOMSAT C KyJIyapHbIMH MaTepuasiaMu,
OTKPBIBAIOT HOBBIX HOcUTes el nHdopmary. JlrodonsITHeYI0 HHPOpPMALO MO-
TYT COAePKaTh TUPAKUPOBAHHBIC TEM MJIM HHBIM CITIOCOOOM JINCTOBKH, OOpalIeHUs
Jnbo 3aMeTKH, PEKJIaMHbIE IJIAKaTHI.

Hocutenun nndopmauun

OneKTpPoHHble
OTkpbITasi neyatb NMogn Cpepacrsa cBsiau [oKyMeHTbI cuctemMbl 06paboTku
OaHHbIX
[aseTbl Mepconan TenedoH OcpuumanbHble 3BM

HypHarnsl Apysbst dake [enosbie TMpuHTEpSI
Peknama PopacteeHHukn PaguocTaHuum TU4Hble Muwywme
OTyeTbl CnyvaiiHble Meiimxepsl MalLLUHKN
3HakoMble CoToBble TenedoHb!
Papuno
TenesuaeHve

Puc. 1.1. Hocurenm undpopmarun



14 IINMHOHCKHE IITYYKH. HOBOE H (IYYIIEE
&

n&ﬁéﬂmo, YTO OCHOBHAsI pabOoTa 0 MOJTyYeHUIO He0OX0MUMOoi HHPOPMAITIH 13
9TWX UCTOYHMKOB TP ITOM JIOKUTCSA Ha CIIEIMAIbHO TTOATrOTOBJICHHBIX aHAJINTH-
KOB, KOTOPBIE MTPOMYCKAIOT Yepe3 ceOsi ropsl MaTepHaioB, OTCEMBasi M HAKAILIABAst
HeoOxonumyto nHpopmarmio. [TlonodusiM 00pasom padboTaoT GOJIBIIMHCTBO pas-
BEJIOK MHUpa U CIIeLMaJIbHbIC OTEIbl O0bIINX Kopropauuil. OCHOBHBIMM HaIlpas-
JICHUSIMH TIOJTyYSHHUS] OTKPBITOTO NOCTYNA K KOH(PUASHINAIbHOM nHpOpMaIni sB-
JISTIOTCSI:

» cOop nHpOpMAaIuK, CofepIKaIIeiics B CpeIcCTBAX MacCoOBOM MH(POPMAITUT —
KHHUT'aX, TEXHIYECKUX M HAyYHBIX U3MaHUSIX, PEKIIaMHBIX MaTepHasax, BKIIO-
Yast opuImaIbHbe JOKYMEHTBI, HAllpAMEp CyIeOHbIC OTUETHI;

» HCIIOJIb30BaHHUE CBEICHUI, PacIpOCTPAHACMBIX CITyKAllIMU KOHKYPHPYIO-
mwx pupM;

» OupKeBbIe OTYETHl M OTYETHI KOHCYJIbTAHTOB, (PDMHAHCOBBIC OTYETHl U JTOKY-
MEHTBI, HaXOAIINeCs B PaclopsHKEHHN MaKJIepOB; BHICTABOYHBIE SKCIIOHA-
TBI M IPOCIIEKTHI, OPOIIIOPBI KOHKY PUPYIOMUX (GHPM; OTYETH KOMMUBOSTKE-
POB cBOEH (hUPMBI;

» W3y4eHHe MPOIYKINHI KOHKY pPUPYIOMUX (PHPM, BBICTABOYHBIX 1 IIPOMBIIILICH-
HBIX 00PasIloB;

» HCIOJIb30BAaHME JAaHHBIX, IIOJTyY€HHBIX BO BpeMsl Oece/l CO CITy’KaIllluMH KOH-
Kypupytomux ¢pupm (0e3 HapyIIeHus: 3aKOHOB);

» 3aMaCKHUpPOBaHHBIE OIIPOCHI U «BBIYKUBaHHE» MHPOPMAIINH Y CITy>KaIX KOH-
Kypupyomux (pupM Ha HayIHO-TEXHHYECKUX KOHTpeccax (KOH(epeHIusX,
CHUMIIO3NyMaX );

» Oecenpl 0 HaliMe Ha PabOTY CO CITY)KalMMK KOHKYpHUPYIOMmMUX (GupM — 3a-
MIOJTHEHNE MU aHKET 1 BOIIPOCHHUKOB (XOTSI OTIPAIIMBAIOIINI BOBCE HE HAMe-
PEeH IPUHUMATh JaHHOTO YeJIOBeKa Ha PadoTy B CBOIO (pUpMY );

» TaK Ha3blBaeMbIC «JIOKHBIC» MEPErOBOPHI C (PUPMOI-KOHKYPEHTOM OTHOCH-
TEJIPHO TIPHOOPETEeHNs JIMIEH3NH WU TIPOTYKIIHH;

» HaeM Ha paboTy CITy)KaIlero KOHKYpUpyoIieil (upMbl 7151 TOJTYIeHAS TPe-
Oyemoit nH(popMaIi, 0OBIYHO C PE3KUM YBEIMUYEHIEM OKJIajia (CBOero poa
3aKOHHBIN TIOIKY™ );

» WCI0JIb30BaHME MH(POPMAITIH Ha OCHOBE IUTATEKHON BEIOMOCTH (PUPMBI-KOH-
KypeHTa;

» TIONCITyIIUBaHKE [IEPErOBOPOB, BEMyIUXCs B (prupmax-KoHKypeHTax (6e3 Ha-
pyIIeHNs 3aKOHA);

» Mycop OOBIKHOBEHHBIH, MOJICKAIIMI YTUIU3ALINH.

Jronu cpeny MCTOYHUKOB KOH(MUICHIIMATIBHOM HHPOPMAIIUU 3aHUMAIOT 0coboe
MecTO, UOO CIIOCOOHBI BHICTYIIATh HE TOJIBKO 00J1a/1aTesIsIMU HEKUX CBEICHUIA, HO
CcyObeKTaMM 3JI0HAMEPEHHBIX IeHCTBUI. [{elicTBUTETbHO, X, B OTVINYME OT TEXHU-
YECKOro yCTpPOICTBa, MOKHO MOAKYNHUTH WX INaHTaKUpOBaTh. JIIoau sABJIAOTCS
00J1a/1aTe MU U PacTipOCTPAHUTEIAMI HH(POPMAITUK HE TOJIBKO B IIpeesiax CBOUX
(YHKIIMOHAJIBHBIX 00sI3aHHOCTE, NX BO3MOKHOCTH ropasfo mupe. [lomumo mpo-
CTOro 00JIajaHnsi HAOOPOM CBEJICHUIA JIIOM CIIOCOOHBI X aHAJM3UPOBaTh, 0000-
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IaTh U JIeJ1aTh BBIBOJIBL. 1O €cTh Mosty4aTh TpedyeMyto HH(YOPMAIMIO U IO COBO-
KYIHOCTH KOCBEHHBIX JaHHBIX. [ IpH or1pesiesIeHHbIX YCII0BUSIX JIFOOY CHOCOOHBI CKPbI-
BaTh, BOPOBATh, IPOAAaBaTh MH(POPMALIMIO U COBEPIIATh NHbIE KPUMHUHAJIbHbIC ACH-
CTBUS BIUIOTb O BCTYIUICHHUS] B YCTOMYMBBIC IPECTYIHBIC CBS3H CO 3JI0yMBIIUICH-
HukaMu. OOHapyKeHHe MOCJICAHUX — OYeHb CJIOXKHAsl U TPyJOoeMKas 3aaaya,
TpeOyromas CrelruaIbHbIX HABBIKOB.

O06pa3Ho BbIpaxkasiCh, CTENCHb HAICKHOCTH JIIOOOro mugpa onpenensercs He
€ro CJIOKHOCTBIO, 8 HETIOAKYIHOCThIO MK(ppoBasblyka. NHEIME cii0BaMu, Kitoue-
BBIMH (pUTYypaMu CHCTEM 3aIIATBl KOMMEPUECKUX CEKPETOB SIBJISIIOTCS COTPYIHUKU
¢upmMm. [Ipuuem He TOJIBKO Te, KOTOpbIE PadOTAIOT C 3aKpbITOi MHpOopManmeil. Ps-
JOBOM COTPYHHHMK, HE MMEIOIIMHA AOCTyIla K KOMMEPYECKOW TaliHE, TOXKE MOXKET
OKa3aThb MOMOIIb KOHKYPEHTaM B MPOBEICHUH 3JICKTPOHHOIO IIIMOHAXKa, obecrie-
YUTb YCJIOBUS JJISl XUILIEHUs HOCUTEN e MH(pOpMaIuK, [1JIs1 BHIBEAbIBAHUS, CHATHUS
KOIIHH.

[To MHEHMIO 3apyOEKHBIX CIIEUAIICTOB, BEPOSITHOCTb YTEUKU CBEACHHI, COCTaB-
JIAIOIIKAX KOMMEPUYECKYIO TalHY , IPY POBEICHUN TAKUX NEHCTBUN, KaK IIOIKYTI, IIIaH-
TaX, IEPEeMaHMBaHUE COTPYIHUKOB (pUpPMBI, BHEIPEHUE CBOMX ar€HTOB, COCTABJIAET
43 %; noJryueHue CBEICHUI ITyTeM UX BbIBE[IBIBAHUSA Y COTPYIHUKOB — 24 %. Takum
o0OpasoM, nepcoHasn GUpPMBI SIBJISIETCS, C OJHOH CTOPOHBI, BaKHEHIINM pecypcoM
MIPEANPUHAMATEIIbCKON ACATEIIBHOCTH, & C IPYTrOi — OT/IEJIbHBIC COTPYIHUKU B CHITY
Pas3IMYHBIX 0OCTOSATESIBCTB MOT'YT CTaTh UCTOYHUKOM KPYITHBIX OTEPb U Aaxe OaHK-
potcTBa pupMel. IMEHHO 1103TOMY OpraHu3allMOHHBIC U aJIMUHUCTPATUBHBIC MEPHI
3alATH KOH(UICHIIMAIBHOM HH(POPMAITNN HEOOXOIMMO COYeTaTh C COITUAIbHO-TICH-
XOJIOTMYECKUMU MepaMu. DTO CBS3aHO C TEM, YTO YEJIOBEK, UMEIOIHIA T10 JOJITY CITYK-
OBl J1JI0 ¢ KOMMEPUYECKUMH TaiiHaMM, MCIBITHIBACT [TOCTOSIHHOE MICHXOJIOIUYECKOe
HaBJieHue, 00yCII0BJICHHOE crie(UKOil 3Toi nesiteibHoCTH. Benb coxpanenue yero-
JmbOo B TaifHE MPOTUBOPEYUT MOTPEOHOCTH YEJIOBEKa B OOIIEHUN TTOCPEICTBOM 00-
MeHa nHdpopMarmeil. A B3sB Ha ce0st 00s3aTeIbCTBa COOI0aTh TPEOOBAHUS PEKU-
Ma CEeKPETHOCTH, COTPYIHUK BBIHY>KICH JICHICTBOBATh B PaMKaX CYIIECTBEHHOI'O OT-
paHuueHus cBoeil cBoboabl. Kpome Toro, Haji HUM €KEIHEBHO TaMOKJIOBBIM MEYOM
BUCHUT Yrpo3a BO3MOKHOW HOTEpU JOKYMEHTa (WJIM AUCKETbI), COICPKAILEro KOM-
Mepueckylo TaiiHy. [lcuxonoruuecku cyiadboro yesioBeka nogooHOE JaBJICHUE MOKET
IIPUBECTHU K CTpPEccaM, HepBHBIM CPBIBaM, Pa3BUTHIO U3BPALICHHBIX HAKJIOHHOCTECH 1
OPYT'MM HETaTHBHBIM MOCJICACTBUSAM.

Urak, kakue e KadecTBa JUYHOCTH COTPYIHHUKA HE CLIOCOOCTBYIOT COXPaHHOC-
TU IOBEPEHHBIX €EMY CEKPETOB, KTO U3 COTPYIHUKOB B CUJTY 3TOr0 TpeOyeT 0cobo-
ro BHUMAaHHUs U MOUICP>KKHU CO CTOPOHBI pykoBojcTBa? CrienuaipHble UCClIe0Ba-
HUS U IPAKTUYCCKUI OMBIT TIOKA3bIBAIOT, YTO K TAKUM KaueCTBAaM OTHOCSITCS CJIeIy-
oLIKe:

> 3aBBIIICHHAs CaMOOIIEHKA CBOETO «51», CBOMX BO3MOKHOCTEH KOHTPOJIUPO-
BaTh JIIOACH U CUTYallNN;

» CKJIOHHOCTbH K TIOMCKY PaJOoCTH WM 3a0BEHHUS B QJIKOT0JIe, HAPKOTHKAX, OCT-
PBIX OLIYLIEHUAX;
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Y

4g(%ilsacTOBCTBo, CTpeMJIEHHE Ka3aThCs 3HAYUTENIbHEEe, YeM €CTh, ITyCKaTh IbLIh
B IJI1a3a;

OCTPO€ HETOBOJIbCTBO CITYKEOHBIM MJTH MAaTEPHAJIBHBIM TTOJIOKEHHIEM;

Pa304apOBAHHOCTD B CBOMX CIIOCOOHOCTSIX ¥ BOBMOXKHOCTSX;

HEyMEHHEe TIPeIBUIETD MOCJICCTBHS CBOUX MOCTYIIKOB;

SMOIMOHAJIbHAS. HEYCTONYNBOCTH;

HEeJTMCITUTUTMHAPOBAHHOCTb;

HH3Kasi CAMOOIICHKA;

0€30TBETCTBEHHOCTD;

HEaKKypaTHOCTb;

KpaliHui 2rou3M;

3aBHCTJIMBOCTD;

JKUBOCTB;

TPYCOCTb.

VVVVVVVYVYVVYY

CoOTBETCTBEHHO, HAI0 CTPEMUTBHCS K TOMY, YTOOBI Yy JIIO[EH, IPUYACTHBIX K
KOMMEPUYECKAM CeKpeTaM (GUPMBI, yKa3aHHBIE KauyeCTBa JIM00 OTCYTCTBOBAJIH, JINOO
He ObUIM Pa3BUTHI CIIMIIKOM CHIIbHO. U Bee %e, Kak y»Ke cKa3aHo, IJIaBHOE — He TO,
KaKOBBI JIIOJIU T10 CBOEH CYTH, @ YeM OHH BOOIYLICBJICHBI.

Hewmasto nadopmanmi MOKXHO MOYSPIHYTH U U3 PA3JINYHBIX CITYXOB, PACIIPOCT-
pansieMblx smoabMu. Kak roBopsT: «JpiMa 6e3 orHs He ObiBaeT». CIIyXu MOKHO
OIIPENIEeNIUTh KaK O(UIMaIbHO HETOATBEPKIaeMble COOOIIEHHUSI, IUPKYJINPYIOIIHe
[0 MEXJIMYHOCTHBIM FOPU3OHTAJIbHBIM KaHajlaM. MHOrue M3 HHUX, Kak IpaBuio,
MPaBIOMIOTOOHBI, a HEPEIKO U JIOCTOBEPHBI, IPHUYEM MEPEAIOT M PaclpOCTPAHSIOT
UX [aXe Te, KTO 3TOMY HU KaIleJIbKU HE BEPHT.

YestoBek mepemaeT MOAXBaYCHHBIE CITyXH M3-3a CBOMCTBEHHOT'O BCEM Kejla-
HUS TI0XBACTAThCA, a [I03TOMY IIEPEXBATUTh HX MOKHO TJI€ YTOTHO 1 OT KOTO yTOfI-
HO. OueHb aKTHBHBI B 3TOM OTHOILIEHUU BCE KOMMYHUKaOE/IbHbIC JIIOIU, BCETra
MMEIONINe CaMble OOIMIMPHBIC COIMAJIbHBIC U IEJIOBBIE KOHTAKThI, © OCOOCHHO —
YKCHILUHBL.

JIroboit nokyMeHT HeceT B cebe MH(pOpPMAIMIO, LIeHa KOTOPOH OnpenesisieTcs
(puc. 1.2) cratycom 3TOro 10KyMeHTa.

K odurmansHEIM TOKyMeHTaM MPUHAIICKAT JIMIHBIE 1eJ1a ¥ MEIUIIMHCKHE Kap-
THI, IOKJIQ/THBIE, OOBSICHUTEJIbHBIC 3aIIMCKU 1 TINChMA B Pa3HbIe MHCTAHIINN, BCEBO3-
MOKHBIC 32[JOKyMEHTHPOBAHHbIC JaHHbIEC, COOpaHHbIe o(pUIlnaTbHBIMA (OTHEIT Kajl-
POB, JKUJIKOHTOPA, MIJIMLHSA U T. I1. ) CJIy>K0aMH O KOHKPETHOM JIMLIE WJIM OpraHu3a-
uu. Hapsiny ¢ 0030pHBIM IIpefcTaBIeHUEM 31eCh MOYKHO HATH U [TPOYUE CBE/ICHHUS,
TI0JIC3HBIC NIPH [eTaIbHON pa3paboTke Besikoro oobekra. Mupopmarus, nosydae-
Masi C TAKUX HOCHTEJICH, CANTACTCS IOCTATOYHO HAICKHOM, XOTS HE UCKIIIOUCHA 1
HamepeHHas (arbcupuKarys.

K menoBbiM Oymaram m apXuBaM OTHOCSITCSI BCEBO3MOKHBIC JOTOBOPBI, OTYETHI,
(akchl, IMCbMa, METOINYKH, BHYTPCHHHE TeJIC(OHHBIC CIIPABOYHUKU, MEMOPAH/TY-
MBI U TIpoure Oymaru, CBsI3aHHbIE C JIETI0OBOI aKTUBHOCTBIO YEJIOBEKa MJT OpraHn3a-
iy, OHU NPEACTaBIISIIOT IEPBOCOPTHBI UCTOYHMK KOH(UICHIMAIBbHOH HH(pOpMa-
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[ OKyMeHTbl — HOCUTENU nHopmaumm

OdpuumanbHble
[OKYMEHTbI

Henosble Bymaru
1 apxuBbl

Hocwutenu
KOMMbIOTEPHON
MHbopmauum

Ykasbl
3aKoHbl
MocraHosnexus
Mpukasbl
PykosoacTtea

Cnpasku

JTnuHble Bymarn
N apXvBbI

Otuetbl
[orosopbl

PeknamHbie
npoCneKTh

JveTuHrm
[wnckeTbl

MarHuTHble
NeHTbI

cDh
MepdokapTbl

[HeBHWKN
Mucema
Banuckn
Mometkun

KonupoBanbHasi 6ymara
McrnopyeHHble AncKeTbl
Mcnonb3oBaHHbIE NUCTUHIN

Puc. 1.2. JlokyMeHTbl — HOCHUTEIH HHPOPMALUK

11X, TIO3BOJISIIONICH OPUEHTUPOBATHCA B JieiaX 00bEKTa, MPOSICHATh €ro HaMEPEHHS
Y METOJIBl pabOTHI, TPOTHO3UPOBATH ITOCTYIIKK U BO3MOKHOCTH, BBISIBJISITH ()YHKITNO-
HEpoB 1 cBs3U. JlocTOBEpHOCTD MH(POPMAITUH [TPY STOM MPEUMYIIIECTBECHHO BhICIIIAsI.

Pabora ¢ mokymeHTamu, cofep aliMH BaKHYI0 MHPOPMAIINIO, TOKHA OBITH
OpraHM30BaHa TaK, YTOOBI HCKITIOUUTD €€ yTEUKy Ha BCEX 3Tanax — OT MOATOTOBKH
TEKCTOB JI0 y4eTa W XPaHECHUsS] MOCTYMAIOIUX U UCXOISAIINX TeJlerpamMm, MUCEM,
00pasIoB U T. II.

JInunble OyMaru u apXvMBbBl — 9TO 3aMevaTesIbHbII HA0OP HOocHuTeNel nHpopMa-
IIUH, B KOTOPBII BXOMSAT 3allMCHBIC KHIKKHM, Pa3HbIe TIOMETKH Ha JIMCTKAaX KaJeH/Ia-
psi, Apy’KEeCKUe U MHTUMHBIC TIMChMa, MO3MPABUTEIIbHBIE OTKPBITKH, (oTorpadum,
ay/IMo- U BUJICO3AINCH, THEBHUKH U T. 1.

PazopBaHHbIe YepHOBUKM M MalIMHHBIC PacleYaTKH, CUT'apeTHbIE KOPOOKU U
OyMa)KHbIe OOpPBIBKM C BCEBO3MOYKHBIMH ITIOMETKaMHM, HCIIOPUYCHHBIC KOTIUH U CJTy-
YaiiHble TIO/IKJI/IOYHbIC JIUCTKU, 0TpaboTaHHasi KOMMPOBaJIbHASI OyMara U UCIOJIb-
30BaHHBIC JICHTH! OT MUINYIIMX MAIIMHOK — BECh 3TOT MYCOP B PyKax yMeEJIOro
CHeIrMasTicTa MOXKET PEeBPATUThCS B MOTPSICAIONINE TOKYMEHTHI, IPUYeM JI00bI-
BaTh TaKHe MaTepHasIbl MHOW pa3 3HAYUTESIbHO MPOIIE, YeM OPUTUHAIIHL.

Tak kak Ha MOOOHOrO pofa «Mycop» PeaKo oOpallalT MPUCTAIbHOE BHUMA-
HHE, TO ¥ N30aBJISIOTCS OT HErO CaMbIM OOBIYHBIM CITIOCOOOM — MPOCTO BBHIOPACHI-
BaioT. I3bsATHE €ro 00BIYHO HEe 3aMeYaeTCsl U OCYIIECTBIISICTCS OYCHD MPOCTO, MPH-
YeM KaK M3 3aKpBhITOr0 TIOMEIICHUs (BUUTEPOM, CEPBUCHBIM PEMOHTHUKOM, YOOP-
HIATEH, COTPYTHUKOM H T. I1.), TaK M BHE TAKOBOT'O (Ha MYCOPHOH CBaJIKE).

715t uTeHnsi 0OOHAPYKEHHBIX TaKMM 00pa3oM MaTepHasioB MPUMEHSIIOT HIKe-
CJIEYIOLINE TPUEMBI:

> BOCCTAaHOBJIEHHE Pa30pBaHHBIX JTOKYMCHTOB; IPUEM IO3BOJISICT BOCCTAHOBUTD
pa3opBaHHbIC 6yMa)KHI)IC HOKYMCHTHI IIyTEM TIIATEJIbHOU COPTUPOBKU OT-
JECJIbHBIX 06pI)IBKOB 10:
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N IIBETY ¥ TUITy HOCHUTEJIS;

& OKpacKe U TOJIOKEHUIO ITPUXOB;
Croco0y MIChMa;
JIMHUSIM Pa3pbiBa U Cruda;
COZIEP’KaHMIO TEKCTa,;

» BBISIBJICHUE BJIABJICHHBIX CJICIOB Ha MOMUIOKKaxX. Eciy npy HallMCaHuu 10Ky-
MEHTa WJIM €T0 NIeYaTy MOl HUM HaXOIIIach OyMa)kKHasi MJIM MHAsI TIOJIJIOKKA,
HarpuMep MOJMATHIICHOBAs Tarka i Oymar, To Ha Heil BCeria OCTaloTcs
B/IaBJICHHbIE ciiefbl. PasmecTuB Takoil TOKYMEHT TakK, YTOObI BBICBEUMBAIO-
MU My9OK CBETa OKa3aJicsi COOKY, HEPIECHANKY/IIPHO OCHOBHBIM HallpaBJie-
HUSIM BJIQBJICHHBIX IITPHXOB M MO OCTPBIM YIJIOM K (pOHOBOII MOBEPXHOCTH
MOJITIOKKH, MO>KHO TIPOCTO MPOYUTATH €T0, a IPH HEOOXOIUMOCTH U CPOTO-
rpadupoBats;

» 4YTEHHUE 3a4ePKHYTHIX U 3aJIUTHIX TEKCTOB. ECIIM IITPUXU TEKCTa UMEIOT He-
KOTOPBI pesibed), TO mpr OOKOBOM OCBEIIIEHUH C JIMIIEBON 1 000POTHOI CTO-
POHBI MOKHO BOCCTAaHOBUTD ero. [1pu mpocMoTpe 3a1uToro, HanpuMep, yep-
HWJIAMH JIICTA €0 OCMaTPUBAIOT Ha MPOCBET — OOBIYHO KPaCHUTEJIb MITPHU-
XOB TEKCTa PE3KO KOHTPACTUPYET € KpacuTesieM IsaTHa. To ke camoe MOKHO
chesaTh, UCTIONIb3Ys CBETO(GUIBTPHI;

» BOCCTaHOBJICHHE TEKCTa 0 KOMMPOBAJIbHON Oymare.

Ucnosb3oBanHasi KonupoBasibHasi Oymara, B 0COOGHHOCTH €CJIM OHa IPUMEHS-
JIach 1J11 UCIIOJIHEHUS JIMIIb OJTHOT'O IOKYMEHTA, SIBJISICTCS UcaIbHBIM HOCUTEJIEM
undopmanuu. Ho naske ecsim KONMpKoOH 10JIb30BaIMCh HEOHOKPATHO, TEKCT He-
CKOJIPKUX JOKYMEHTOB MOET ObITh BOCCTaHOBJICH.

Bce atu meTonbl 1aBHO onpoOoBanbl Ha 3amnaje. [1o Mmepe craHOBJICHUS CITYKO
0€30I1aCHOCTH KPYITHBIX KOMMEPUYECKUX OpraHU3aluii U CO31aHUU PH HUX Cepbes-
HBIX aHAJIMTUYECKUX OT/EJIOB, IIPU YCJIOBUM IPUBJICYCHUS CIICLUAJIMCTOB U3 pas-
BEJIKHU, JlerajbHble UCTOUYHUKM cOopa nHpopmauuu 1 B Poccun Taxxe 3aHUMAOT
nogobaoliee UM MECTO B cUcTeMe cO0opa IaHHbIX.

[Tonpo6HO Ha 3TUX BOIpocax Mbl OCTaHABIMBATLCS He OyneM. CKakeM TOJIBKO
0 IJIaBHOM IIpaBWJIe — BCEr/la HyKHO IIOMHUTb O CBOICTBE MH(pOPMALUM MOCTe-
NEHHO HakaruBaTbes. [1o3ToMy, Korja Bbl JacTe BHEIIHE 0e300U/IHYI0 peKyiaMy
WJIM UHTEPBBIO, IOCbUIACTE OTUYET WU JieIaeTe AOKJIa/l, BCEra CONOCTaBIIANTE UX
COJICpKaHUe C paHee «3aCBEUYCHHbBIMU» MaTepualaMu: B COUCTAaHUU C HUMH Ballu
OTKPOBEHHUSI MOT'YT IMETh COBCEM JIPYrOe 3HAUCHHE.

CpencTBa NpoOBOAHOM U OECHPOBOMAHOM CBSI3M — BEJIMKOJICIIHBI UCTOYHHUK U
HocuTesib uHpopmanuu. [lo HUM BexyTes neperoBopsl ¢ peajbHbIMU U OTEHIIM-
aJIbHBIMH IAPTHEPAaMU, BJIACTSMM, [1€JI0Basi IEePEIUCKa, IPel0CTaB/ICHIE TOKYMEH-
TalMd KOMIIAHbOHAM U KOHTPOJIbHBIM OpraHaM, pekjiama, OOIICHHE C IIPeCTaBU-
TEJISIMU IIPECCHl, TOCYIaPCTBEHHBIX OPraHOB, OOILECTBEHHBIX OPraHU3alUi.

JTobast pupma, 060e npennpusiTie UMeeT pa3sHOOOpa3Hble TEXHUYECKUE Cpel-
CTBa, MpeTHA3HAYCHHBIC JIJIA TIpUeMa, Tiepenad, 00padoTKH 1 XpaHeHus: nHhopma-
iy, PU3HYEcKue NpoLecChl, IPOUCXOAIINE B TAKUX YCTPOUCTBAX NP UX (YHK-
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LIMOHUPOBAHUM, CO3IAI0T B OKPY’KAIOIIEM IIPOCTPAHCTBE MOOOYHbIC M3JTyUYCHHUS,
KOTOpPBbIE MOJKHO OOHApy>KMBaTh Ha JIOBOJIPHO 3HAUUTEJIbHBIX PACCTOSHUSAX (10 He-
CKOJIBKUX COTEH METPOB) U, CJICIOBATEIbHO, IIEPEXBAThIBATD.

dusnyeckue sIBJICHHUS, JIeKaIe B OCHOBE M3JIyUCHUI, UMEIOT Pa3JIMYHBIA Xa-
pakTep, TeM He MEHee yTeuka MH(POpMAIIUU 32 CUYET NOOOYHBIX U3JTy4YEHHI TPOHC-
XOIMT IO CBOETO POJia KCUCTEME CBSI3U», COCTOSIICH U3 IepenaTyika (MCTOYHUKA
M3JIyYEHHI), Cpefibl, B KOTOPOI 3TH U3JTyUCHUs] PACIPOCTPAHSIOTCS, U IPUEMHHKA.
Takyio «cuctemy CBsI3M» NPHUHATO Ha3blBATh TEXHUYCCKMM KaHAJIOM YTEUKU WH-
¢dopmarnuu.

Cy1ecTByeT MHOXKECTBO TEXHUYECKHX KaHAJIOB, IO KOTOPHIM IPOUCXOAUT
yTeuka nHpopMauun. OHU BOSHUKAIOT IPU HOSBJICHUU Pa3IMYHBIX (U3MUECKUX
nosieit, Hecymux uHpopmammo. Hecmorps Ha TO 4TO A1 OOJIBIIMHCTBA IPEa-
MIPUHUMATEIIbCKUX CTPYKTYP KOJIMUECTBO BEPOSTHBIX KaHAJIOB YTEUKHU 1OBOJIHO
OrpaHUYEHO, HU OIMH U3 HUX HE CTOUT cOpachlBaTh CO CUETOB, TAK KaK C MIOMO-
LIbIO COBPEMEHHBIX CPEICTB MOJTyYeHHsI UHPOPMALIMK BHEIPUTHCS B KOMIIBIOTEP-
Hy10 0a3y WJIM IPOCJIyIIaTh HE3alMUIIEHHbIH oduc mpolie, 4eM KaXeTcs Ha mep-
BBII B3IJISI.

bynyun naubosiee pacrpocTpaHeHHBIM HHCTPYMEHTOM, 00€CIIeYUBAIOIIUM Ye-
JioBeueckoe oOlieHue, TejeoH CIoCOOeH JIErKO BbIaBaTb CEKPETHl CBOETIO BJia-
nespiia. UHTEpecHo, 4To MU 3TOM MOKHO CJIyLIaTh HE OAHU JIMIIb Tejie()OHHbIC
[IEPEroBOPbI, HO U TO, YTO FOBOPSAT B 3aKPHITON KOMHATE IIPU MOJIOKEHHOM Ha Pbl-
yar TpyOke.

[To kaHanaMm Takux ammnaparoB, Kak Tesierpad, TejeTaiin, Teiaedakce, LHPKYIIH-
pyeT Kak rpadudeckas, TaKk W 3HaKoBas MH(OPMAIWs, BEIBOAUMAS HA OyMaKHBIE
HOCHTEJIM, YTO BECbMa YI0OHO B JIEJIOBBIX B3aMMOOTHoOLIeHUsIX. [lepexBaT momoo-
HBIX MaTEpHaJIOB 3alIPOCTO OCYILECTBIISACTCS MOIKIIOUYCHUEM K IIPOBOIHBIM JIMHU-
SIM CBSI3H, a MOPOI 1 OECKOHTAKTHO, OMUPAsICh HA OCOOEHHOCTH PabOTHI Ccrienn(u-
YEeCKOU MpueMo-Iiepearolleil anmnapaTyphl.

CoTOBbIE U TPAHKOBBIC PAAMOCUCTEMBI, CUTEMBI IEPCOHATIBHOIO PaJlOBBI30Ba
(memxepsl ), IpeaHa3sHauYeHHbBIE I Pa3TOBOPHOTO U TEKCTOBOTO OOIIEHUsI, BECh-
Ma yI00HBI B 00pallleHUH, HO OTKPBITHI 1J1s1 OOBIYHOIO 3(PMPHOIo paguorepexnpara.
K ar0ii sxe kaTeropun Hocuresnei HHpOPMaLIMU OTHOCATCS U IIEPCOHAJIbHBIC PaIuo-
CTaHLIMH, IPUMEHSIeMbIe [T CITY»KeOHOI U rpaxaaHckoil paguocsssu. [Ipu Henc-
[10JIb30BAaHUU OOBEKTOM MEp 3aIIUTHl OHHU MO3BOJISIOT OYEHB JIETKO U HE3aMETHO
[IPOHUKATh B [I0O3HAHUS 1 HAMEPEHUSI KOHTPOJIUPYEMOIo 0ObEKTa.

DJIEKTPOHHBIE CHUCTEMBI 00paboTKH MHpOpMaLuK (KOMIIBIOTEPH) PEICTaBIIs-
10T CO00# YHUKAJTbHBIN JICKTPOHHBIN MEXaHU3M JIJ151 XpaHSHHS], TUPKYJIISAIUN U 00-
pabotku nHpopmauuu. bosiee TOro, KOMIIBIOTEPB! OTACJIBHBIX CTPYKTYP CBSI3aHBI
MeXIy co0oii mocpeacTBOM Tejle()OHHOM CeTH, YTO HEPEIKO MO3BOJISIET CKaYMBaTh
¢ HuUX MH(pOPMAIIMIO, AaXe peOpIBasi B IPyroM ropojie Wi cTpane. B xozne BeiBoa
OAHHBIX HA 9KpaH OUCIUIess X MOKHO HE3aMETHO CUUTHIBATH KaK OECKOHTAKTHO
("depe3 pamronsITydeHne ), TaKk U KOHTAKTHO (32 CUeT MOAK/IIOUEHHS K KOMITBIOTep-
HOIi ceTH uin KabeJstio nuTanus). JlocToBepHOCTD [0JTy4aeMBIX IIPU 3TOM MaTepua-
JIOB, pa3yMeeTcsi, IPEIeIbHO BBICOKASI.
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ﬂg&iee MBI OoJsiee OAPOOHO OCTAHOBUMCSI HA TEXHHYECKUX ACIEKTax IOJIyde-
HUS U 3auTsl MHpopMalu. PaccMoTpuM ycTpoiicTBa MPOMBIILIICHHOIO [IPOU3-
BOJICTBA, MX IPUHLIMII ICHCTBHSA U XapakTepucTuku. OCTaHOBUMCS U HA pacCMOTpe-
HUM TPUHIMITHAIBHBIX CXEM, JIOCTYIHBIX [JI51 IOBTOPEHHUSI.

1.2. TexHHn4YeCKHe KaHaabl
yTe4KH HH(pOpMaLHH

Od¢ucol O00IBIIMHCTBA KOMMEPUYECKUX (DUPM 3aHMMAIOT OJHY MJIM HECKOJIBKO
KOMHAT B 3[aHuM, Ile IOMUMO HUX pa3sMelIaloTcs U Apyrue opranusanuy. B rakoii
00CTaHOBKE 3HAYUTEIIPHO 00JIer9aeTCst AOCTYT 3JIOYMBIIUICHHUKOB K HH(GOpMAITUH,
IPKYJIAPYIOIEH B odrce, TaKk KaK MOKHO B HEIIOCPEICTBEHHON OJIM30CTH WU 13
COCEHUX ITOMEIIECHHH ¢ OOJIBIION BEPOATHOCTHIO OCYIIECTBUTH IIEPEXBAT H 3aIUCh
KOH(HICHIMAIbHON MH(POPMALIMH [10 TEXHUYECKUM KaHalaM yTeuku. [losTtomy Hike
OIMICaHbl CUTYAIINH, KOTTIa 3aMHTEPECOBAHHbIC JIMIIA (37I0YMBIIJICHHUKH ) T0OBIBA-
IOT CBEICHHS 110 TEXHIYECKUM KaHaJlaM, HaXO/ISICh Kak Ha CaMOM OOBEKTe, TaK 1 3a
ero npeznesamu. Boobiie roBopsi, KOJIMYECTBO MOJIE/ICH MOCTY IIMBAIOIINX U 3aI1-
CBIBAIOIINX PeUb TEXHMIECKUX YCTPOUCTB, KOTOPHIE MMEIOTCS Ha PHIHKE, HE MO/IIa-
eTcst HuKakoMy yuetry. C UX MOMOILBIO MOKHO IPUHUMATh, YCUIIMBATDb, OYUIIATD U
3aIKCHIBATh JIIOOBIE PA3rOBOPHI (B TOM YHMCJIC BEIYIIHECs MICTIOTOM WJIH IOJ 3BYK
JIpIoLIElicA U3 KpaHa BOJIbl) IOCTATOYHO YETKO U HAJICHKHO.

TexHnueckue KaHayIbl yTEUKU MH(GOPMAIIMU JICIATCS Ha!

» aKyCTHYeCKHe W BUOpOaKycTUIecKue (pacrpocTpaHeHNe 3BYKOBBIX Kosieba-
HUH B JTI0OOM 3BYKOMPOBOISIIEM MaTepHalie Uik Cpefe);

» JJIeKTpHYecKue (HaIpsHKCHUS U TOKH B PA3IMYHBIX TOKOIMPOBOISAIINX KOM-
MYHUKAITHSX );

» panroKaHaIbl (3JIEKTPOMArHUTHBIC M3JTYUICHAS PaJINOIMana30oHa);

» onTudeckne (3JeKTPOMAarHUTHBIC W3/TyYeHNs B BHANMOU, MH(ppaKpacHOU 1
YJIbTPaduoJIeTOBON YacTsIX CIIEKTPa).

Kpome Toro, MCTOYHMKOM U3JTy4eHHI B TEXHUUECKHUX KaHaJIaX yTe4Ku UH(POp-
Maluu MoXeT OBITh rosioc yesioBeka. Cpenoil pacipocTpaHeHHs akyCTHIECKUX 13-
JIy4€HMI B 3TOM CJIy4dae SIBJISICTCA BO3MYX, a IIPH 3aKPBITBIX OKHaX M ABEPAX —
BO3lyX U pa3J/IMuHble 3BYKOIPOBOAAIIME KOMMYHUKauu. Ecim 1u14 nepexsara uc-
II0JIb3YIOTCS ClleNUaJIbHbIE MUKPO(OHBL, TO 00pa3yeTcs aKkyCTUIECKUI KaHaJl yTed-
Ku nHpopmary. OObYHBIE MUKPO(OHBI CIIOCOOHBI PErUCTPUPOBATDH YeI0BEeyeC-
KYyIO pe4b Ha PacCTOSIHAM, HE IPEBBIIIAIOMEM HECKOIbKUX I€CATKOB METPOB. [luis
YBEJIMYCHUSA JUCTAHIUN, Ha KOTOPOI MOYKHO IIPOU3BOAUTD NIPOCITYIMBAaHHUE, [IPAK-
TUKYIOT IPUMEHEHUE HAIPaBJIEHHOI0 MUKPO(OHa, KOTOPbI COOUpAeT 3ByKH, IIPH-
XOJAIIME TOJIKO C OIHOrO HalpaBJICHHd, T. €. 00JIaacT y3KOW JuarpaMMOi Ha-
IpasJjieHHOCTH. Takue ycTpolicTBa NIMPOKO MPUMEHSIIOTCS HE TOJIBKO B pa3BelKe,
HO U KYpPHAJIUCTAMHU, OXOTHUKAMH, CIIACATEIAMH U T. 1. MOXXHO BBIIEIUTD CIIEAY-
IOII[I€ OCHOBHBIE TUIIbI HAIIPABJICHHBIX MUKPO(OHOB!
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» ¢ napaboIMYeCKUM OTpaXkaTesIeM;
» TpyOuaThlii mMeIeBOil MUKPOQOH;
» PE30HAHCHBI MUKPOQOH.

B Muxpodomne ¢ mapabomaeckuM oTpaykaTesieM COOCTBEHHO MUKPO(OH pacIiosio-
JKeH B (poKyce napabosidecKoro orpaxaresns 3syka. HarpasiieHHblit napabommieckuit
MHKPO(OH KOHLIEHTPUPYET NPUXOISAIIHE TOJIBKO C OHOIO HAIIPABJICHUS 3BYKH U YCH-
JmBaeT uxX. OOBIYHO B KOMILIEKT TAKOI'O YCTPOHCTBA BXOAAT MUKPO(OH, YCUIIUTEIb,
kabeJ1b ¥ roJioBHbIE TesieoHbl (puc. 1.3). Boimyckarorest Heckosbko Moaeseit. O0mmmm
B KOHCTPYKLIMU BCEX 3TUX MUKPO(OHOB SIBJISCTCS HAINYME PYKOSITKH IMUCTOJICTHOTO
TUIA, TapadOIMUECKOr0 OTpaXkaTesisi AuaMeTpoM okosio 40 cM U ycuiuTesst HU3KOM
(3ByKOBOI1) yacToThl. nana3on BocrpruHuMaeMsbix 4acToT cocrasisieT 0,1 —18 kI,
Bce MukpogoHb! IMEIOT aBTOHOMHOE NIUTaHUE U Pa3beMbl /17151 TOAKJIIOYCHHS K MarHU-
Toony. OcTpasi IMarpaMma HarpaBJICHHOCTH MUKPO(OHOB I103BOJISIET, IPU OTCYT-
CTBUM NIOMEX, KOHTPOJIMPOBATD YEJIOBEUECKYIO peub Ha 3HAYUTEIbHOM PACCTOSIHUM.

Pe3onancHBIIl MUKPO(OH OCHOBaH Ha MCIIOJIb30BAHUU SIBJICHUS PE30HAHCA B
MeTaJUIMYEeCKUX TpyOKax pasHoil jmHbl. Hampumep, B onHON M3 MomuduKaiuii
Takoro MHUKpodoHa Hucnosb3yercss Habop u3 37 Tpydok mmHoi oT 1 mo 92 cm.
3BYKOBBIC BOJIHBI, IPUXOISAIINE K IPUEMHUKY 110 OCEBOMY HAIPaBJICHUIO, IPUXO-
OST K MAKPO(OHY B OMMHAKOBOH (hasze, a ¢ OOKOBBIX HAIpaBjIeHUNA (IO MPUYMHE
OTJINYHOH CKOPOCTH PacIpOCTPAaHEHHUS 3BYKOBBIX BOJIH B METaJLIE, a TAK)KE Pa3HOi
IJIMHBI TPYOOK) — OKa3bIBAIOTCS CABUHYTHIMU 10 (ase.

C TOYKHM 3pEHHUsI CKPBITOTO KOHTPOJIS 3ByKa, IPUMEHEHNE HAPABJICHHBIX MHK-
PpooHOB 3aTpyAHEHO, KaK MPaBUJIO, U3-32 HENIPUEMJIEMBIX X rabapuToOB U CUJIb-
HBIX MICTOYHUKOB aKyCTHYeCKHX ToMeX. Kpome Toro, 17151 Toro 4ToObl He ObITH IPO-
CJIyLIaHHBIM B aBTOMOOMJIE, JOCTATOYHO IIPOCTO MOTHATH CTEKJIO.

Ci1yX0BOIl KOHTPOJIb aKYCTUKH MOKET OCYLIECTBIIATHCS Yepe3 PE3OHUPYIOLIHe
[IEPErOPOAKHU: CTEHBI, CTEKJIa, ObaTapen OToIJIeHUs U T. 1. (puc. 1.4), a Taxxke 1o
NPSAMOMY KaHaJIy YTE€UKH — OTKPHIThIC OPTOUKH, OKHA WJIU IBEPU, CUCTEMBI BEH-
TUJISILUH, HAXOKICHUE B HEIIOCPEICTBEHHON OJIM30CTH U T. 1.

B Hacrosiee Bpemsi npejiaraeTesi IUpo-
KUl CHIEKTp NPHUOOPOB, MO3BOJISIOIIMX BECTU
MpOCJIyIIMBaHue TakuM meTtonoM. OnuH u3
HHUX — HCII0JIb30BaHHUE 3JICKTPOHHOTO CTETOC-
Kolla, MPeJHA3HAaYECHHOTO [JI1 PEerucTpalyy 1
HACHTU(HUKALMY aKyCTUIECKHUX LITyMOB B 3aMK-
HYTBIX oObeMax (puc.1.4, a). DIeKTpOHHbIIA
0JIOK CTETOCKOIIa CIIOCOOEH 00ece nBaTh MpH-
€M CHTHAJIOB OT BUOPOJIATYMKA 1O KaOeIbHOI
JIMHUY CBSI3U, UX YCUJICHHE, BO3SMOKHOCTB ITPO-
CJTyILMBAHHUSA C [IOMOLIBIO I'OJIOBHBIX TeJIe(hOHOB
1 3amch Ha MarautogoH. BuOponaruuk cre-

Puc. 1.3. MuxpodoHn ¢ napadosmdeckum
OTpaxaresneM -7
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Pe3oHupytoLuas neperopoaka
(cTena, cTekno)

Brok
o6paboTku

PesoHupytoLee
YCTPOWCTBO
(namnoyka)

YCTponcTBO
MpuemHnk  |— 0o6paboTku
curHana (YOC)
Mepepatunk
BcTpoeHHbin

VNN BbIHOCHOW
MUKRonepeaaT4nk

MopTaTnBHBI
ANKTODOH

Puc. 1.4. [IpociymuBanre MoMeNICHUH Yepe3 3BYKOIPOBOIAIINIA MaTepHral
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LI1AJIbHOM MAaCTUKON NPUKPEIUISCTCS K CTeHE, MOTOJIKY U T. 1. C OMOILBIO IT0I00HBIX
YCTPOKCTB MOKHO OCYILECTBIISATh POCJIYLINBAHKUE PA3rOBOPa Yepe3 CTEHbI TOJIIMHON
1o 1 M. CTeTocKon MOXeT OCHALIAThCS [IPOBOIOM, Payo- WX APYTUM KaHAJIOM Iepe-
naun rHpopmamy. OCHOBHBIM NPEUMYIIECTBOM CTETOCKOIA MOKHO CUATATh TPYH-
HOCTb OOHApY>KEHHUs1, TaK KaK OH MOJKET YCTaHABJIMBATHCSH B COCEIHUX TOMEIICHUSX.

BosbmMHCTBOM criennaaIucToB MPOrHO3UPYETCsS MOCTOSIHHBIA POCT CilydacB
IIPUMEHEHHSI CTETOCKOIIOB, YTO IPEK/IE BCEro 00bsICHAETCS YI100CTBOM IPUMEHE-
HUs TIOI00HON TEXHUKH, a TAKkKE TeM, YTO X YPE3BBIYANHO TPYAHO OOHAPYKUTb.

CambIMH paclpOCTPaHEHHBIMU TEXHUYECKAMI CPEICTBAMH BEJICHUSI KOMMEPYECKOI
pasBenku sBJIsIIoTCs pamoMUKpodoHbl. Kak cienyer u3 Ha3BaHusl, palMOMUKPOGOH —
3T0 MUKPO(OH, 0ObEIMHEHHBII C palMOKaHAIOM IepeIav 3BYKOBOM MH(OPMALIK.

B camom npocToMm citydae pamroMAKpPOGOH COCTOUT U3 COOCTBEHHO MHUKPO(OHA,
T. €. YCTPOHCTBa [ PeoOpa30BaHMsl 3BYKOBBIX KOJICOAHUI B 2JICKTPUUECKUE, & TAKKE
paauoniepeaTilka — YCTPONCTBA, U3/IyYalOero B MPOCTPAHCTBO 3JICKTPOMAarHuT-
HBIE KOJIeOaHNsT BEICOKOM YacTOTHI (HECYIIYIO), IIPOMOJTYJTMPOBAHHBIE AJICKTPIYECKHU-
MU CHUTHaJIaMH ¢ MUKpOoQoHa. MHUKpO(OH ompenessieT 30Hy aKyCTHYECKOH YyBCTBHU-
TeJIbHOCTH (0OBIMHO OHa KoJieOsieTcst OT HeckoJibkux 10 20—30 M), a papuonepenat-
YUK — JaJIbHOCTb JIe#icTBUsA Beel cucteMbl. OIpenessioiMy IapaMeTpaMu, ¢ TOYKU
3peHus JaJIbHOCTH JCHUCTBUS, VIS NIepefaTunKa sBJISIOTCS MOLIHOCTb, CTa0OMJIbHOCTD
HeCyIIel YaCTOTbl, IUAa30H YacToT, BUI MOAY.ISALMH. CyIIeCTBEHHOE BJIMSHUE HA [UTH-
HY paiOKaHasla OKa3bIBacT, KOHEYHO, U TUI PAIUOIIPUEMHOI0 YCTpoiicTBa. B HacTos-
LMl MOMEHT HeT YCTOSIBLIErocsl Ha3BaHUs 3TUX YCTpoicTB. VX Ha3bIBalOT pajino3ak-
JIaKaMH, paqrodaramMu, paaroKarcyIaMy, THOTTIA «KyKaMI» , HO BCE-TaK1 CaMbIM TOY-
HBIM Ha3BaHUEM CJICIYeT [IPU3HaTh Ha3BaHUE — «PaTMOMUKPO(OH».

TeopeTnyecku BO3MOKHO HCIIOJIb30BAHUE U JIA3EPHOIO JETEKTOPA, COCTOSIIECIO
13 TepefaTyrKa U IpueMHUKa Jla3epHoro Jiyya (puc. 1.4, 6). 3BykoBble KoJieOaHus B
MIOMEIICHUY IPUBOIAT K CUHXPOHHOM BUOPALIMK CTEKOJI, 3€PKaJl, KAPTHUH U T. II., KO-
Topasi U MOAYJIMPYET Jia3epHblil Jiyd. [IpuHATHIA (POTONIPUEMHUKOM OTPayKEHHBIH JIyd
HOCTEeKTUPYETCsl, 3BYK YCUJIMBAeTCs U 3amuchiBaeTcsl. 1lpueMHuK u nepenaTyuk Bbl-
MIOJIHEHBI pa3esibHO, UMeeTcs OJIOK KoMIeHcauun nomex. Bes anmaparypa MoxkeT
OBbITh pa3MellleHa B Kefice 1 UMeTb aBTOHOMHOE IuTaHue. [1logoOHble cucteMsl nMe-
0T OY€Hb BBICOKYIO CTOMMOCTb M, KpOME TOro, TPEOYIOT CHELMaIbHOr0 00y4YeHUs
[IEPCOHAIA U MCIOJIb30BaHUs KOMIIBIOTEPHOM 00padOTKH peyu )15 yBEIMICHHS AasTb-
Hoctu. [lepBble 0Opasibl NOOOHBIX AETEKTOPOB OBUIM MPUHATHL Ha BOOPY KEHHUE
aMEPUKaHCKUMU crienciry:;k0amu eie B 60-¢ rr. CoBpeMeHHbIE yCTpOicTBa UCIOJIb-
3YIOT JIa3€PHI C JJIMHOU BOJIHBL, PACIIOJIOKEHHOU B HEBUAMMOM YaCTH CBETOBOI'O 1a-
na3oHa. CieyeT OTMETUTb, YTO 3P(HEKTUBHOCTb IPUMEHEHUS TAKOH CUCTEMBI BO3-
pacTaeT ¢ yMEHbILICHUEM OCBEIICHHOCTH OIIEPAaTUBHOIO POCTPAHCTBA.

Kpome 06bvHOrO NOACTYIIMBAHUS OYEHb YacTO CYLIECTBYET peasibHasl yrposa
HECaHKIIMOHUPOBAHHO 3alMCU NIEPErOBOPOB HETIOCPEICTBEHHO Ha TUKTO(OH, Ha-
XOJIALIMICS B KapMaHe win noptdese codbecennuka (puc. 1.4, 6).

UcrounnkaMu M3sTydeHuid, a CJIe10BaTe/IbHO, U KaHAJIaMH YTEUKU MH(pOpMaIn
B TEXHUUYCCKUX KaHaJIaX SIBJISIOTCS pa3sHOOOpa3HbIe TEXHUYECKUE CPEeCTBA, OCOOEHHO
Te, B KOTOPBIX LUPKYJIMPYeT KoHpuaeHumaipHas nHpopmanus. K HuM otHocsTCS:
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g%BTOMaTI/I‘IeCKI/Ie ceTu Tese(OHHOI CBS3M;

CUCTeMBI (DaKCUMUIIBHO, TEJIEKOIOBOI U TenerpapHOi CBA3M;

» CpencTBa IPOMKOTOBOPSIIEH CBA3H U 3BYKOYCHJICHUS PEUH;

» CpeICTBa 3ByKO- M BH/ICO3AINCH;

» CETH 2JICKTPONUTAHUS U JIMHAN 3a3E€MJICHNS;

» 3JIEKTPOHHO-BBIYMCIIMTEIIbHAS TEXHUKA W OPTTEXHHKA.

J71 KaXKIoro KOHKPETHOTO MOMEIICHHsI CYIIECTBYET CBOM Ha0OP TEXHMYECKUX
CPECTB, KOTOPBIE MOTYT CO3/IaBaTh OIIACHBIC CHTHAJIBI M CHOCOOCTBOBATH MX Paclpo-
CTPaHEHUIO, T. €. CJIY’KUTh KaHAJIAMU YTEUKH. DTy TEXHUKY MOJKHO Pas/IeJTATh Ha IBE
OCHOBHBIE I'PYIITHl — OCHOBHBIC U BCIIOMOTaTe/IbHbIC TEXHIYECKUE CPENCTBA.

OCHOBHBIC TEXHUYECKHE CPEICTBA:

tenedonHble anmnapatel ropojackoit ATC;

TesiepoHHBIC annapaTsl BHyTPEHHEH CBA3Y;

CEJICKTOPHAsI CBSI3b;

NIEPCOHAJIbHBIC KOMITBIOTEPHI (BO3MOKHO C MOJIEMaMH ), KOMITBIOTEPHBIE CETH;
(haxkc;

TeJICTaMII;

CpeicTBa Pa3MHOXKCHUS TOKYMEHTOB.

VVVVYVVY

BcnomorarebHbIe TEXHUYECKHUE CpeacTBa U CUCTECMBIL:

TEJIEBU30D;
MarauTo)oH M BHUIEOANIIApaTypa;
PaZIMONPHEMHIK;

PaZMOTPAHCIIALMOHHBIN TPOMKOTOBOPUTEIIb;
JaTYMKU OXPAaHHOU U MOYKAPHOU CUTHAIM3AIINY;
KOH/UIIIOHED;

00BEKTOBAs CETh JICKTPOYACOPHUKALINHT;
TabesIbHOe 2JIEKTPOOOOPyI0BaHNE OMEICHHUS.

YVVVVVVYY

[Tpumep nomydenns nHGOPMALIIK Yepe3 BCIIOMOTaTe/IbHbIE TEXHUYECKHIE CPefl-
CTBA M CHCTEMBI (PaqrOTPAHCIISIMOHHBIN IPOMKOTOBOPHUTEIb M CETh 3JIEKTPOYACO-
(ukanmmn) npeacrasieH Ha puc. 1.5.

[lepeyeHb OCHOBHBIX TEXHUYECKHX CPEICTB, IPUBEICHHBIIA BBIIIE, COCTABJICH C
y4eToM Toro (aKTa, 9To KOMMepuecKass HHpOpMAIHs IepefaeTcs B IepBYIO o4e-
peb 3TUMH CPEICTBaMH, IPyTHe 3allMIIEeHHbIC CHCTEMBI Iepenadn 1 00padoTKu
nH(GOPMALIMK UCIIOJIB3YIOTCS JOCTATOUYHO PEJIKO.

Kanan yreuxn nadopmarim 3a c4eT HOOOYHBIX 3JIEKTPOMArHATHBIX U3 TyIeHUI 1
HAaBOJIOK B CIUTy CBOEH CTaOWJIbHOCTH W HEsIBHOH (popMme MmosTydeHus] nHPOPMAIIN
SBJISICTCS OTHAM M3 OCHOBHBIX KaHAJIOB, TI0 KOTOPOMY TEXHUYECKHE Pa3BEIKH cTapa-
I0TCs TIOJTYUUTb 3aKpbIThie cBeneHusi. Hanpumep, pabota koMmbloTepa COpoBOKIa-
eTcsl TOOOYHBIMH HJIEKTPOMArHATHBIMH HM3JTy9EeHHUSIMH, MOIYJIMPOBAaHHBIME MH(OP-
MaTHBHBIMU CHUTHaJIaM{. DTU W3JTy4eHUs HAOJIIOAAIOTCS B IUala3oHe 4acToT OT jie-
CAITKOB KWJIOTEePIL 10 COTEH Merarepll ¢ ypoBHsiMH B OyimskHeit 30He oT 40 no 80 nb.
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YcTponcTeo
06paboTku
HaBeOeHHbIX
curHanoB

Puc. 1.5. BO321€I71CTBI/I€ SJICKTPUYICCKNX, MArHUTHBIX U aKyCTHYECKUX I0JICH Ha BCIIOMOTa-
TCJIbHBIC TEXHUYCCKUC CPEACTBA U CUCTCMbI

CymecTByol1e METOIbI PaIHoIIepeXBaTa IO3BOJIAIOT (PUKCHPOBATH LIUPKYJIUPYIOLIY IO
B pabOTaIOMIUX KOMITbIOTEpaX MH(YOPMALMIO HA PACCTOAHNUH 10 HECKOJIbKUX COTEH MET-
poB (puc. 1.6). AHajlorM4HbIA nepexsaT MHYOPMALUK MOKET OCYIIECTBIIATHCA Yepe3
HEe3alIMIIECHHbIE LIENU UTaHKs U 3a3eMJICHHs, Yepe3 PauoCeTb.

XapaKkTepUCTUKU METOOB MOJTyYeHUs] HHPOPMAIMU O Pa3IMYHBIX CTOPOHAX Jie-
ATEJIbHOCTH 1 NIEPeUeHb UCII0JIb3YEMBbIX ITPU 3TOM TEXHUYECKUX CPECTB IIPUBEE-
Hbl B Ta0s1. 1.1. OHa comep:kuT camble obmme gaHHble. [TogpoOHO 0 Kaxaom u3

CneuuanbHbIi NPUEMHUK
paguounsnyyenns

[MepcoHanbHbIn

Tenesusop
KoMnbloTEP

Puc. 1.6. I[TepexBaT 271eKTPOMarHUTHBIX U3JTy4YE€HUI OCHOBHBIX CPEICTB
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A
A:Qz' Tabauya 1.1. XapaKkTepUCTHKH METO/I0B NOJTy4eHUs: HH(OPMALHH
l'? JleiicTBust Dusnueckoe saABICHUE Cnocob cwema uHbopmMauu
1. Pasrosop AKyCTHUYECKUI [MoacnymBanue, B TOM 4MCIie ClyvyaiiHOe
CHUTHaJ JIMKTOGhOHBI
MukpodoHbI ¢ Tiepegaueii MHGOPMALIMK TO:
MMEIOUIMMCSI KOMMYHUKALUSM, TpyOam,
LensM curHanmsauuu, cetsm 220 B;
CIELUATBHO MPOJIOXKEHHBIM TPOBOAAM;
Tes1eOHHBIM JTUHUSIM;
pamvo- u MK-kanany
HamnpapneHHblit MUKpOGHOH
[MonyakTuBHas cuctema
Bubpoakyctuue- CreTockor
CKUIi CUTHAJ Bubponatuuk ¢ nepegaueir nHGOPMALIMK T1O:
panuoxaHainy;
MPOBOJIAM;
KOMMYHMKAIUSIM;
HK-kanamy
OnTUYeCKHil Ja3epHbIii MUKPODOH
I'mopoakycriyeckuii | I'mapoakycTUYeCKMil JaTYMK
CUTHA
AKycToajiekTpuue- | PamMonpueMHMK crieliHa3HAYeHUs
CKUI CUTHa
JIBrxeHue ryo BusyanbHO, B TOM YMcCie ONTUYECKUMU
npudopaMu
Kamepa, B TOM uucie ¢ mepeaayeit mo
MPOBOIAM M paaroKaHay
2. Paszrosop nmo | AkycTuueckuii AHajsioruyHo 1.1
TenedoHy CUTHA
DNeKTpUIECKUI [TapannenbHblii TenedoH
CUTHAJ B JIMHUK [MpsiMmoe MoaKTIOYeHNE
[MonkmovyeHne yepe3 IeKTPOMarHUTHBII
TMATINK
JukTodoH
TenedbonHas panrosakianka
[Tapa3utHbie CrennaibHble paTuOTEXHUIECKUE YCTPOMCTBA
3JIEKTPOMarHUTHBIE
CUTHAJIBI M1 HaBOIKH
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Oxonuanue maoa. 1.1

HUe TOKYMEHTa
Ha OyMaXXHOM

1. [eiicTBus ®dusnyeckoe sIBICHNE Crioco6 chema nHbOpMaun
3. Pasrosop mo | AkycTuueckmii Anmapatypa 1. 1
panvotenedo- | curHan Panuonpuemnsie ycrpotictBa (IIpukas
HY OnextpoMarHuTHele | MuHcBs3u (1995T1.) O BBeneHUU B ceTU
BOJIHBI COTOBBIX U MEUIKUHTOBBIX KOMIMAHUN
arnmapartypbl MPOCTYLUINBAHNS)
4. JIOKyMeHT Hannyue BusyanbHO, B TOM 4mClie ONTUYECKUMU
Ha OyMakKHOM CcpeacTBaMu
HOcUTee ®dororpadupoBaHue, BTOM YUCIE C AUCTAH-
LIMOHHOU Tiepenayeii CHUMKa
KonupoBanue
S. PasmHoxe- Cnenpl Ha HUKHEM Kpaxa, Bu3yanbHO

JICTE, KOMUPOBAJIb-
HoIi Oymare u Ha

HOCHUTEJIE Kpacsiei JeHTe
[IymbI TpuHTEpa Cremarnaparypa aKyCTHYeCKOTO KOHTPOJISI
[M5MHUWH or DBM CrieuyanbHble pPaguoOTeXHUYECKHE YCTPOICTBA
6. [TouroBbie Hanuuune [Ipoutenue:
OTTIpaBJICHUS C BCKPBITHEM;
0€3 BCKPBITUS
7. HokymeHt Ha | Hocurenn Konuposanue
HeOyMaxKHOM BckpbiTue
HOCHTENe HecankimonupoBaHHoe ucnojb3oBaHue HBM
8. Hszrorosne- HzobpaxkeHue BusyanbHO, B TOM yucClie C MOMOUIbIO OMTHU-
HHE TOKY- Ha [ucIuiee YeCKUX CPEeNICTB
MEHTa Ha ®dortorpadupoBaHue
HeOyMaKHOM -
MM5MUH CrienuanbHble paMoOTeXHUYECKUE YCTPOMCTBA
HOCUTee
DekTpuyecKue ATmapaTHBIe 3aKITaaKu

CHUT'HaJIbl B CETAX

9. Iepenaya
JTOKYMEHTa Ha
HeOyMaXkHOM
HOCHUTEITE

DIeKTpUYECKUE
CHUTHAJIBI

HecaHkiimoHrpoBaHHOE MOAKIIIOUEHUE
MmMuTanyg nmonab3oBaTelis

MEPEUYNCIICHHBIX B Hel CpeacCTB MOKHO y3HATb U3 MaTCpUaJIioB 3TOH KHHUI'H, a TAK¥KE

MPEAbIAYIINX KHHUT 10 3TOU TEMaTHKE.



& I'MABA BTOPAHA
& TEPEXBAT HH®OPMALIHH,
HPKY/IHPYIOIIEH

MO AKYCTHYECKOMY KAHANY

Hay4YHOI TOYKM 3peHMs], ICTOYHUKAMU aKyCTUYeCKON MH(pOpMaIUU SIBJISI-

I0TCA [BIKYINUECH TeJla, epeMellaionecs MacChl KUAKOCTH WIN rasa,

yeJjioBedecKasl pedb. Bo Bcex cilydyasdx M3JIydeHHE 3BYKa SIBJIICTCS CIIe[-
CTBHEM PEaKIMU Cpefibl Ha BO3MYIIECHHS, BHOCHMBbIC B HE€ TPH ABMKEHUU TeJT U
4acTu 00beMa JKUIKOCTH (ra3a). [ eHepupoBaHue 3ByKa CBSA3aHO TaKKe C MEXaHU4eC-
KAMH BO3MYLICHUSIMU M KojieOaHuAMH (BUOpanmsMu) TBepabx Tesl. UM HakoHer,
MCTOYHUKaMHU 3BYKOBBIX KOJICOAHMII ABJISIOTCS PeoOpa3oBaTesN 3JIEKTPUUECKUX
KoJsieOaHMIl B aKyCTHUYECKHE I MEXaHM4YeCKHe (BUOpalioHHbIe ). MexaHnuecKkue Ko-
JiebaHMsl 4aCTHLl YIIPyroi Cpefibl B BUJIE aKyCTHYECKUX KoJIeOaHUil pacpoCTpaHs-
I0TCS1 10 TPAHULL CPEMIbl, BO3CHCTBYSl HAa T'PAaHUYHYIO CPEy IO 3aKOHY KoJieOaHMI
yactull ynpyroit cpenbl. Kosebanust ynpyroii cpesl Bo30y»KIaloT IpaHHYAILyIOo
cpeny. AkycTuueckas (3BykoBasi) MH(pOpMaLus — 3T0 MHPOPMalsl, IepeHOoCuMast
yIPYIUMH KoJieOaHUsIMU M BOJTHAMH B ra3ax, *HUAKOCTSX 1 TBEP/IbIX TeslaxX B uara-
3oHe ot 0,1 I'ty o 100 xI'1r.

boJtee mpocTo 3T0 3By4HT Tak. Bokpyr Hac Bce BpeMsl pOXKIAIOTCS U 3aTyXalT
KoJiebatesipHble sByieHUs. KoseOseTces BeTka, ¢ KOTopoii cietesa ntuna. Koseb-
JIIOTCS] MAsITHUKM 4acoB, kavestu. 1o neificTBuem BeTpa KoJ1eOIoTest IepeBbs, Ipo-
BOJIa, IIO/IBEILICHHBIE HA CTOJI0AX, BOJIa B 03€pax U MOPSX.

Takue u MHoOrue apyrue nogoOHbIE MEXaHUYECKHUE KOJIeOaHUsl Mbl MOJKEM BU-
netb. B npupone ke cymecTByeT 00Jibllle HEBUAUMBIX KOJICOAHHI, YeM BUIUMBIX.
Hexotoprle 13 HUX MBI OIyII[aeM | CJIBIIINM B BUje 3Byka. He Bcerna, Hanpumep,
MOKHO 3aMETUTb KOJIeOaHUs CTPYHbI MY3bIKAJIbHOIO HHCTPYMEHTA, HO 3TO HE Me-
IAeT HaM CJIBIIIATh, KaK OHA 3By4YMT. MBI C BAMU KMBEM B MHUpE 3BYKOB, IOTOMY
YTO MHOTME OKPY KalolUe Hac TeJla, KoJIeOJIsach, 3ByYar.

Kax Bo3HuKaoT 3BykoBbIe KosieOaHus B Bo3nyxe? Bosnyx coctouT u3 HeBUaU-
MBIX I1a30M 4YacTull. [Ipu BeTpe OHM MOTyT MepeHOCUTbCS Ha OOJIbIINE paccTos-
Hus. Ho oHu, Kpome Toro, MoryT u KosebaTbcsl, a pe3y/IbTaTOM 3TOrO SBJIAETCS
aKyCTHUYEeCKUH curHai (3ByK). PacmpocTpaHsasach B BO3IyXe CO CKOPOCTBIO OKOJIO
340 m/c, oHn HecyT B cebe HEKOTOPBIN 3amac Heprud. B ToT MOMeHT, Koraa 10
Hallero yxa JI0XOAUT 00J1acTh MOBBIIEHHOI'O 1aBJICHHUS 3BYKOBOIl BOJIHBI, OHA Ha-
[aBJIMBaeT Ha 6apabaHHYIO IEPENOHKY, HECKOJIBKO Mporubdas ee BHyTpb. Korna xe
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10 yXa JOXOMUT pa3pexeHHass 00J1acTb 3ByKOBOW BOJIHBEI, OapabaHHas TIepermoHKa
BBIrMOaeTCss HEMHOIO Hapy:Ky. DTH KosieOaHHUsl IIepealoTcs 0 CJIyXOBOMY HEPBY
B MO3I, U 4€JIOBEK WJIM KUBOTHOE BOCIPUHUMAET UX KaK 3BYK.

Hame yxo cmocoOHO pearnpoBaTh Ha CpaBHUTEIBHO HEOOJIBINYIO MMOJI0CY (yda-
CTOK) 4acTOT 3BYKOBBIX KoJieOanuii — npumepro ot 20 I'u no 20 kl'u. Kosebanus
yactoToil 1o 20 I'u, Ha3biBaeMble nH(ppa3BykoBbIMU, U Bhiie 20 K[, Ha3piBaeMble
YJITPa3BYKOBBIMH, Mbl He cJibluM (puc. 2.1). Ho 3To He o3Havaet, 4To HX HE
CYILLIECTBYET.

AxycTtudeckue (pedyeBble) CUTHAJIBI TEHePUPYIOTCS OpTaHaMU YejIoBeKa U OT-
HOCSITCSL K OnosiornyeckuM curHaiaMm. OHU BOCHIPUHUMAIOTCS OpraHaMi YyBCTB
YeJIOBEKa WJIM PEruCTPUPYIOLEH TEXHUYECKOH chcTeMol. B HUX 3akiiodeHa
colepikaresipHas U CTPyKTypHas uHpopmanus. PeanbHo 11 nostydenust Heo6xo-
OMMO# MH(OpPMAaLMU TOCTATOYHO OTCJICKUBATh Auana3oH dactor oT 300 I'm mo
3—5 kl'n.

NHdbpassyk YnbTpassyk

30 50 100 200 440 1000 2000 3000 9000 16000 Iy
1 1 L1 1 1 [T R | 1 1
]

DneiiTa NMKKONo
T 1T T T7 T T I
Oneita [

BanTopHa
I L T T T ]
TpOM6OH |

I I T T T
Darot
IT I T T T 17 | | IT I || |
Tyb6a [ |

AnbT | |

BvonoHyenb [ |
| T 1 | | | | |
KoHTpabac [
I I I I I I
AKKOP/IEOH |

I I I I I
OnekTpoopraH
I I | |
vTapa | |

I I
[ Tapernku

I

| KcunodoH |

NMutaspsl |

Puc. 2.1. Jlnana3oHbl 4acTOT 3BYKOBBLIX KoJleOaHuUil
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@zpeﬂamx Hpuen uCprKTypHaH CXeMa aKyCcTHeC-

KON MHGOPMAILMOHHON CUCTEMBI

npencrasiieHa Ha puc. 2.2. OObekT,

Tomexa SIBJISTIOLLMIACS] ICTOYHUKOM BO30YXKIie-

HUSl U M3JIy4YCHHUS aKyCTUUECKUX KO-

Puc. 2.2. CTpyKTypHasi CXeMa aKyCTHIECKOI nebaHnil, CO3MaeT aKyCTHIECKOEe

MH(OPMATTHOHHOI CHCTEMbI nosie. Ha BXoze akycTudyeckoro npu-

€MHHUKa MPUCYTCTBYIOT Pa3jIMuHOrO

BUJIa aKYCTHYECKHE [TIOMEXH, OTPaHu-

YHMBAIOIIUE TEXHUYECKUE BO3MOKHOCTU IpHeMa KosieOaHuil 0ObeKTa McclleloBa-

Hus. Kanan yTeukn nHGOpMAaLud B 3TOM CJlydae BKJIIOYAET UCTOYHUK aKycTHYeC-
KOT'0 M3JIy4eHHs, Cpely paclpOCTPaHCHUs!, aKyCTHUECKUI TPUEMHHUK.

Cpem akycTuueckoil HHGOPMaLUK MOKHO paccMaTpuBaTh Kak KOMILIECKC Me-
porpusATuii, 00bEAUHSIOIINI COBOKYIIHOCTb PA3JIMYHBIX METOMOB U CIELUAIbHBIX
TEXHUYECKUX CPEICTB, 00ECIICUNBAIOLINX U3BJICUCHUE IaHHBIX TOCPEICTBOM IIPH-
eMa (MHOT/Ia ITepen3ITyIeHUS 1 TpreMa ) BO30YKIeHHBIX 00BEKTOM YIIPYTHUX BOJIH B
BO3JYIIHOH, >KUJKOH 1 TBepaoil cpenax. [lpu cbeme u 00OpaboTKe aKycTHYECKOi
nH(pOPMaLUK Pa3IMYalOT CJACIYIOMINE CUTHAIIBL:

» aKyCTHYeCKHe pPeueBhIC;
» MIPOKOTIOJIOCHBIE;
» TOHAJIbHbIC.

W3 MHOXKecTBa BO3SMOYKHBIX BAPUAHTOB MOYKHO BBIIEIUTh HanOoJIee BEPOATHBIE
KaHaJIbl YTEUYKU PeueBoil MHPpOPMAIIUK CJICTYIONIeTO BU/Ia:

> BO3/IYyIIHbI;

> BUOPALIMOHHBI 1 MUKPOCEHCMUIECKHIA;
» DJICKTPOaKyCTHUYCCKHIA;

» OINTO3JICKTPOHHO-aKyCTUYCCKUH.

1 mosyveHnst MHGOPMAIMH 10 BO3AYIIHOMY KaHATy YTEUKH HCIIOJIb3YIOTCS
MHKPO(OHBI, B TOM YHCJIC YCTAaHOBJICHHbIC B MIOPTATUBHBIX TUKTO(OHAX U PAHO-
Mukpodonax. UyBCTBUTEIBHOCTD MUKPO(OHOB O3BOJISICT IPOCIIYLINBATb PA3rOBOP
1IenoToM Ha paccrosiHud 10 10 M, HopMasbHBIM rojiocoM — 110 20 M. Kpome Toro,
UCTIOJIb3YIOTCS y3KOHAIPABJICHHBIE MUKPO(OHBI, BOCIPHHIMAIOIIHE 1 YCHTIBAIOIINE
3BYKH, IPUXO/ISAILIIE TOJIBKO C OIHOT'O HAIIPABJICHNUS 1 OCJIa0JISIIOIIIE BCE OCTAJIbHEIC.
Hamnpasiennocts (hopMupyeTcs 3a CUeT UCIIOIb30BaHUS IVTMHHOM TPYOKH, HECKOJTb-
KUX TPyOOK pasIM4HON [JJIMHBI MM NapadoJIMYecKoro KOHLEHTpaTopa 3ByKa.

Bubpannonnslii kaHas 00yCJIOBJIEH PacIpOCTPaHEHNEM MEXaHWYECKHX KoJie-
OaHuit B TBepoii cpese (KUPIUIHbIC T OETOHHBIE CTEHBI, TOTOJIKHU, MIEPErOPO/I-
Kd, Oarapeu ororuieHus U T. 1.). [Ipu Bo3neiicTBUM 3BYKOBBIX BOJIH Ha 3€MHYIO
MOBEPXHOCTH OHH BBI3BIBAIOT MUKPOCEHCMIYECKHE KOIeOaHUs 3eMHOI TOBEPXHOC-
TU 1 00pa3yoT MUKPOCEHCMUYECKUI KaHasl yTeUKH HH(POPMALIH.

Bubpannonnbsie 1 MEKpoceiicMiIdeckre KoJjieObaHnsl perucTPUPYIOTCSl C TIOMO-
LIBIO CIIEIMAJIbHBIX BUOPO- 1 ceficMoAaTInKOB. C MOMOIIBIO TAKKUX YCTPOHCTB MOXHO
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MIOJTyYUTb aKyCTHYECKYIO MH(pOPMALIMIO U3 IIOMEIeHHs, Haxopsuerocs 3a 30-cas-
TUMETPOBON KUPHUYHOW CTEHOM, 4 HEKOTOPBIE THUIIBI TOHAJIBHBIX CHATHAJIOB, pac-
MIPOCTPAHSIIOIIMXCS [10 TEXHUYECKIUM KOMMYHUKALUAM, (PUKCHPYIOTCS 1aXe 3a Ipe-
aeylaMy 3[1aHMSI.

DJIeKTPOAaKyCTHUECKUI KaHaJl 00yCJIOBJIEH IIPEoO0pPa3oBaHUEM aKyCTHUECKUX
KOJIeOaHMI Cpefibl B 3JIEKTPIUYECKIAE CUTHAIIBI 1 OOPATHBIM IIPE00Pa30BAHIEM DJICK-
TPUUYECKUX CUTHAJIOB B aKyCTUUECKUE KOJICOAHUS.

OnTO3JIeKTPOHHO-aKyCTUUECKUI KaHaJl, BbIPasKasiCh HAYYHBIM S13bIKOM, 00YCJIOB-
JICH IPOLIECCOM KOI'€PEHTHOr0 00JTy4EHHUS] TOUCYHBIM HCTOYHUKOM MOHOXPOMAaTH-
YECKOTO M3JTyYeHHs 00beKTa, MOMYJIAINHN, 3ePKATbHO WK TU(PPY3HO OTPAKEHHON
ot obbekra. [Ipomie rosops, mon AeHCTBUEM 3BYKOB BUOPHUPYIOT OKHA, 3epKaJa,
KopIlyca 000pyI0BaHusl, 1 OTPAKCHHBIM OT HUX JIa3ePHBII JIyd OKa3bIBaeTCs MPO-
MOJIYJIMPOBAHHBIM 110 3aKOHY 3TUX 3BYKOB. JlaJbHOCTb JEHCTBHS TaKUX CHUCTEM
cocrasJisieT 10 250 M, paborator oHu B OimmkHeM UK-nuanasone.

2.1. MHKpO(dOHBbI

OO1enprHATHIMY U 10BOJIBHO 3(QEKTUBHBIMHU CPEACTBAMU MIOJTyYCHHS aKyCTH-
YecKoil MH(pOpMAIUK B 3aKPHITOM ITOMEILECHUH SIBJISIOTC MUKPO(doHbl. Mukpogo-
HBl (OT rped. mikros — MaJiblil U phone — 3BYK), KaK U3BECTHO, IIPEOOPa3yIoT
3BYK B AJICKTPUYECKUI CUTHAJI. B COBOKYIIHOCTH €O ClielMaIbHBIMU YCUITUTEIISIMU
1 GUIbTPaMH OHU MOT'YT HCIIOJIb30BAThCS B KAUE€CTBE MOJCTYIIMBAIOIINX YCTPONUCTB.
J1st 9TOTO CO3/MaeTcsl CKphITasi MPOBOJIHAS JIMHUSA CBS3HM, OOHAPYKUTh KOTOPYIO
MOYKHO JIUIIb (PH3HIECKUAM ITOUCKOM JIN0O, YTO CIJIOKHEE, ITyTeM KOHTPOJIbHBIX H3-
MEPEHUI CUI'HAJIOB BO BCEX IPOBOJAX, MMCEIOLIMXCH B MOMeEIleHMH. MeToasl pa-
IVOKOHTPOJIA, 2P PeKTUBHBIE /I TIOUCKA PATUOMHUKPO(OHOB, O YeM OyIeT cKasza-
HO HUKE, B 3TOM CJIy4dae OECCMBbICJICHHBL.

B 3aBucuMocTH OT MpHHIMIIA TEUCTBUSI BCe MUKPO(DOHBI IEJIATCS Ha CIICTYIO-
1€ TUIIbL:

MTOPOIIKOBBIE YTOJIbHBIC;
3JIEKTPOCTaTHYECKHE (KOHIEHCATOPHBIE U 3JIEKTPETHHIE);
[Ib€303JIEKTPUIECKUE;

3JIEKTPOINHAMHUYECKHUE;

3JIEKTPOMAarHUTHHIE,

MOJTYIIPOBOHUKOBBIE.

YVVVVYVYY

KpaTtko paccMOTpUM MCTOPUIO UX CO3AaHMS U IPUHLIUI ICHCTBUSI.

ITopomKoBblit yrosibHbIi MUKPO(OH ObLT CKOHCTPYHPOBaH HE3aBUCHMO JIPYT OT
apyra pycckumu u3odperaresnsimu M. Maxansckum B 1878 1. u 1. TosryOunxum B
1883 r. IlpuHiun aeiicTBus 3TOro MUKpo(oHa OCHOBAH HA TOM, YTO YroJIbHAs UJIH
MeTaJlJInYecKkas MeMOpaHa Mojl JefiCTBHEM 3BYKOBBIX BOJIH KoJieOJieTcsl, U3MEeHss
IUIOTHOCTD U, CJIEIOBATEJIbHO, AJICKTPUUECKOE COMPOTUBIICHHE YTOIBHOIO IOPOLI-



32 IIIMHAOHCKHE HITYYKH. HOBOE H AYYIIEE

<
K3,§?~§XOHHLHCFOCH B KaICioJie M MpIIeraonero Kk Mmemopane. B pesynprate cuia
TOKA, IPOTEKAIONIET0 Yepe3 MUKPO(OH, M3MEHSICTCS, MOBTOPSS 3BYKOBOW CHI'HAJL.

DT MUKPOGDOHBI UMEIOT OOJIBIIYI0 HEPAaBHOMEPHOCTDb aMILIMTYJHO-4aCTOTHOM Xa-
pakrepuctukn (AXY) M HA3KYIO YyBCTBUTEILHOCTD, IIOPTOMY OHH MPAKTHICCKU
HE HCII0JIb3YIOTCS B MHTEpecax cbeMa MH(OpMAaIH.

B konnencaTopHoM MUKpO(OHE, N300pETEHHOM aMEPUKAaHCKUM yueHbIM O. Ben-
Te B 1917 r., 3ByKOBBIE BOJIHBI BO3ICHCTBYIOT Ha TOHKYIO METaJJIMYECKYI0 MeMOpa-
HY, U3MEHsIL PAaCCTOSIHHE U, CJICIOBATEIIbHO, SJICKTPUYECKYI0 €eMKOCTb MKy HEil
¥ HEIOJIBIKHBIM METAJITIMIECKAM KOPITYCOM, KOTOPbIe B COBOKYITHOCTH ITPEICTAaB-
JIIIOT cO0O#i HE YTO MHOE, KaK IJIaCTUHBI 3JIEKTpUUECcKoro KonaeHcaropa. [Ipu nox-
BEICHUH K IUIACTUHAM ITOCTOSIHHOTO HAINPSKEHNSI N3MEHEHNE eMKOCTHU BBI3BIBACT
MOSIBJICHUE TOKA Yepe3 KOHICHCATOpP, CHjIa KOTOPOTO H3MEHSIETCSI B TaKT CO 3BYKO-
BBIMH KOJICOQHWSIMI.

B mbe3oasiekTpraeckoM MEKpPOpOHE, CKOHCTPYHPOBAHHOM COBETCKUMH YUCHBI-
Mmu C. P:xxeBkunbiM 1 A. fIkoBieBbiM B 1925 1., 3ByKOBbIC KOJIcOaHUsI BO3/ICHCTBY-
IOT Ha TUIACTUHKY, KOTOpasi I3rOTOBJICHA U3 BEIIECTBa (HallpuMep, U3 CETHETOBOI
COJIN), 00JIaAAIOIIErO be303JICKTPUUECKUMH CBOMCTBaMU. DTO BO3AeHCTBUE IIPU-
BOIUT K IOSIBJICHUIO HA TUIACTUHKE 3JICKTPUYECKUX 3aPsI0B.

DnekTpeTHel MUKpo(oH OblT n300peteH B Havasie 20-x rr. XX B. SIIOHCKUM
yuenbM EryTu. [1o npuHumny neiicTBUst 1 KOHCTPYKLIMHU OH CXOXK C KOHAEHCATOP-
HBIM MUKpOQoHOM. Pa3Huna suiib B TOM, YTO POJIb HETIOABMKHON OOKJIAKU KOH-
JeHCcAaTOpa ¥ UICTOYHUKA TOCTOSTHHOTO HANIPSHKEHNS B HEM HI'paeT IUIaCTHHA U3 JICK-
TpeTa. CyLEeCTBEHHBIM HEJOCTATKOM TaKOr0 MUKPO(OHA SIBJISICTCS BBICOKOE BBI-
XOJIHOE CONPOTHBJICHUE, KOTOPOE MPUBOIUT K OOJIbIIMM MOTepsM curHaia. Ha
MPaKTHUKE JIJIs CHIYKCHHUS BEIXOHOTO CONPOTHBIICHUS MUKPO(OHA 0 BEJIMINHBI HE
60s1ee 3—4 KOM B HEro BCTPauBalOT UCTOKOBBIH TOBTOPUTEIIb.

DJIEKTPOIMHAMUYECKUI MUKPO(OH KaTyIIEYHOrO TUIAa W300pesid aMepuKaHc-
kue ydensle O. Bente u A. Tepac B 1931 r., B HeM B KadecTBe uadparmbl UCIIOJIb-
3yeTcsi OJIMCTUPOJIbHAS IUICHKA WK altoMuHueBas ¢osbra. Karyika, cnesiannas
U3 TOHKOU IPOBOJIOKH, KECTKO CBsi3aHa ¢ auadparmMoil 1 MoCTOSHHO HAXOIUTCS B
KOJIBLIEBOM 3a30pe MarHuTHO# cuctemsl. [lpu kosjebanusax nuadparMel noa aeii-
CTBHEM 3BYKOBBIX BOJIH BUTKH KaTYIIIKH IIEPECEKAIOT MAarHUTHBIE CHJIOBBIC JIMHUH 1
B 00MOTKe HaBomuTcs 3jiekTpoxaBmkymas cuia (DLC), co3naorias nepeMeHHoe
HanpshKCHUE Ha BBIXOJ1e MUKPO(OHA.

B asiekTpomMaranTHOM MUKpPO(OHE 3BYKOBBIE BOJTHBI BO3IEHCTBYIOT HA MEMOpa-
HY, )KECTKO CBSI3aHHYIO CO CTaJIbHBIM SIKOPEM, HAXOISAIIMMCS B 3a30Pe TOCTOSTHHO-
ro MarauTa. Ha HeOoJIbIIOM paccTOSIHUM BOKPYT SIKOPSI HAMOTaHa OOMOTKa Helo-
OBWKHOHU KaTylKU. B pesysipTaTe Bo3aeiicTBUSI HA TaKyl0 CUCTEMY aKyCTHYECKHX
BOJIH Ha BbIBoJax ooMoTkH nossisiercss D C. DT MUKPOPOHBI UMEIOT OOJIBIIYIO
HepaBHOMepHOCTh AYX.

O000111eHHbIE XapAKTEPUCTUKU MIEPEUUCIICHHBIX MUKPO(QOHOB MPUBEICHBI B
Tabn. 2.1.

Yamie Bcero npuMeHSIIOTCS MUKPO(OHBI 3JICKTPETHOTO THIA, TAK KaK OHU UMe-
10T HAWTyYlIMe 3JICKTPOAKYCTUYECKHE XapaKTePUCTUKU: LINPOKUI YaCTOTHBIN [1a-
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Tabauya 2.1. OcHOBHbIE XaPAKTePHCTHKH MHKPOOHOB

Jlrana3oH 4acTOTHOI HepaBHOMepHOCTH OceBasi 4yBCTBUTEb-
Tun mukpodoHa XapaKTePUCTUKMU, BOCITPOU3BOAUMBIX HOCTb Ha 4acTOTe
kIl yacror, 1b 1 k', MBm?/H
IMopo1koBbIe yroJbHbIE 0,3—34 20 1000
DeKTpOAMHAMUYECKHUE 0,03—15 12 1
KoHneHcaTopHbie 0,03—15 5 5
DNeKTpETHBIC 0,02—18 2 1
[Tse303mekTpUYECKUE 0,1-5 15 50
DNeKTPOMArHUTHbBIE 0,3—5 20 5

Na30H; MaJIylo HepaBHOMepHOCTb AXY; HU3KUI YPOBEHb UCKAKCHUI, BEI3BAHHBIX
HEJIMHEHHBIMU 1 IEPEXOHBIMU IIPOIIECCAMU, A TAKXKE BBICOKYIO YyBCTBUTEIbHOCTD
Y MaJIblii YPOBEHb COOCTBEHHBIX LITYMOB.

BcTpoeHHbI€e MHKPO(POHDbI

O1u MUKPO(OHBI MAaCKUPYIOTCS B CaMbIX HEOXHMIAHHBIX MECTaX KOHTPOJIMpYe-
MOT0 IIPOCTPAHCTBA U COEIUHAIOTCS TOHYAUIIUMY IIPOBOJHUKAMU C CO3JaBacMbIM
HeIojiajIeKy IyHKTOM MpocTymBanus. OTIMYHBIMA MUKPO(OHAMU MOTY T CJTyKHUTh
JACII-mTh cTOJI0B, MKAa(OB U KHUKHBIX MOJIOK C K€CTKO MPUKJICEHHBIMU K HUM
Ibe30KpUcTauIaMu. TOHEHbKHUE TPOBOJIAa IPOTATUBAIOTCS MOJ1 000SIMH JINOO B IJIMH-
Tycax ¥ OOBIYHO MOKHAAIOT KOMHATY BMeCTe C TeIe(hOHHOH WM PaiuoTPaHCIIALU-
OHHOM JIuHKEH. fIBHBIM HETOCTATKOM TYT SIBJISIETCS] HEOOXOIMMOCTD ITPEIBAPUTETTb-
HOT'O IIPOHUKHOBEHUS B HaMedaeMoe IOMEIEHNE IIPU JOBOJIBHO JI0JITOM, BILIOTb
10 HECKOJIBKHX 4acoB, IIPEObIBAHUY TaM, XOTS HHOI pa3 MOI00HOE MEPOIpUATHE
yaaeTcst 00eceunTdb O IPUKPHITHEM HKUJIMITHOTO PEMOHTA.

OTu noAcoeUHsIeMble K YCUIUTEII0 MUKPO(OHBI MOTYT UMETh CaMylo pasHo-
00pasHyl0 KOHCTPYKIIMIO, COOTBETCTBYIOIIYIO «aKYCTHYECKUM ILEJIAMY», OOHapy-
’KCHHBIM B MHTEPECYIOIIEM ITOMeIeHUN. TsoKesplii TUHaMU4ecKui Karcoib, Ha-
IpUMEpP, MOXKHO OIYCTUTh B BEHTUIALIMOHHYIO TPYOY C KpBIIIH, a IJIOCKUH KpuUC-
TajuIYecKkuii MUKpodoH — noasecTH 1oj ABepb cHU3Y. I1o100H0i s1aseiikoit MoryT
OBITb U AJIEKTPUIECKHE PO3ETKU, KOTOPHIE B CMEKHBIX KOMHAaTaX 4acTo OBIBAIOT
crapeHbiMH. Yepes 3alUTHYI0 KOPOOKY C OHOI M3 HUX OTKpbIBaeTCS HOCTYI K
ApYyroii, a uepe3 Hee — U B OJIM3JIEKalee coceiHee omenieHue. MHorna B Henpu-
METHOM JUJIA IJ1a3 MecTe (TAe-HuOy/ab B yIJTy JIMOO Ha YPOBHE IUIMHTYCOB) CBEPJIAT
B CTE€HE OTBEpPCTHE AMaMeTpoM 1,5—3 MM Wi OJIb3YIOTCS 3aMOYHON CKBaKMHOM
U1l TIofiBeIeHUs1 MUKPO(OHOB. [{J1fl TaKMX M30IIPEHHbIX BAPHAHTOB CYILECTBYET
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Puc. 2.3. «rospuareiii»

crierUIHbI TOHKOTPYOKOBBIN, WM «UTOJIbYATHIIN», MUKPO(OH, 3BYK K KOTOPO-
My TOJIBOJMTCS Yepe3 TOBOJIbHO TOHKYIO TPYOKy (puc. 2.3) mimuHoit no 30 cm.

Hwxe npuBeieHbl MPUHIUTIAATIBHBIC CXEMBI M OTMCAHHS KOHKPETHBIX U3ICITHIA,
KOTOpPBIE MOTYT OBITh WCIIOJIb30BaHBl B KAQUYeCTBE BCTPOCHHBIX MUKPO(OHOB I
YCTPOMCTB aKyCTUYECKOTO KOHTPOJIS.

YyBCTBUTEAbHBIH MUKPOMOH C YyCHAUTEneM
Ha MaaolyMALIMX TPaH3HUCTOpaXx

KoHncTpyupoBanre 4yBCTBUTEJIBHBIX YCUJIUTEIICH U1 POCITYIINBAHUS PEUU
uMeeT cBou ocobeHHOCTU. OfiHa U3 TPAKTUIECKUX CXEM MUKPO(OHHOI'O YCHIIU-
TeJIsl npuBeneHa Ha puc. 2.4. DTO yCTPOICTBO COACPKUT ABYXKACKA/IHbIH yCH-
JIATEJIb HU3KOW YacCTOTHl Ha MaJlolyMsmux Tpansucropax V71l u V12, koppek-
TApYOIUN QUIbTP Ha TpaH3uctope V73 M OKOHEUHBIN yCHJIUTEIIb, COOPAaHHBII
[0 IBYXTAaKTHOH OecTpaHchopMaTOpHOI cxeme, Ha TpaH3ucrtopax VI4—VT6.
AKycTHYeCKOE YCUJICHHE CUT'Hajla 3ByKOBOI 4acTOTBHl MPHUBEICHHBIM YCTpPOIi-
cTBOM cocTaBJsieT 85 n1b, HauaybHbIi TOK oTpebeHuss — 1,8 MA, noJsioca ycu-
JimBaeMbiX yacToT — oT 0,3 o 3 k['u, MakcuMaJIbHBIIA BBIXOJAHON yPOBEHb CHUT-
Hajla — 124 nb.

Curnan ¢ mukpogona M1 tuna «CocHa» uepes konjeHcaTop CI nocTynaer Ha
6a3y Tpansuctopa VT1. IlockosibKy 4yBCTBUTEIBHOCTb YCHJINTEJISI 3BYKOBOM dac-
TOTBI OFPaHUYCHA BHYTPEHHUMHU IIyMaMH TPaH3UCTOPOB, TO [JIs1 yMEHbBLICHUS LTy~

% o +3B
VTS5
R3 10k c10 F1
R4 47,0 T™-2A
§5 w ] H
Cco ! R16
VT2 100 VT4 100k

C410,0
I VT1..VT3 KT3102

Puc. 2.4. CxeMa 4yBCTBUTEIIBHOTO MUKPO(OHA C YCUITUTEIEM
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MOB B [IEPBBIX KACKa/1aX YCHJIUTEIS KCIIOJIb30BAaHbI MAJIOLIYMSIIIEC TPAaH3UCTOPbI TUIIA
KT3102.

YewnurenbHbie kackaapl Ha TpaHsuctopax V11 u VT2 oxBaueHbl IJ1yOOKO# OT-
pHUTaTeNIbHOM 00PaTHOM CBA3BIO, KOTOPAasi TIO3BOJIAET 00ECIEUNTh YCTONYUBYIO pa-
00Ty KackanoB u bosiee smHeiHy0 AYX. Harpyskoil BToporo kackajaa yCHUJIATEIIs
SIBJIIETCS IEPEMEHHBII pe3ucTop R3, OH Ke BJIACTCH U PEryJIATOPOM I'POMKOCTH.
Cnoxusiit RC-¢punbTp, cocrosimuit u3 anementos R3, C5, R6, C6, R7, C7, otrceka-
er «uyMoBele» BY-cocrapisiomue, npuHUMaeMble MUKPO(QOHOM, U OCTaBJISICT
TOJIBKO CHUTHAJIBI B I0JIoce 4acToT A0 4 kl'u. DToT auana3oH oOecnevyuBacT Hau-
00JIb1IYI0 Pa300PUUBOCTb PeueBOil HHPOPMALIUH.

C BpIXO1a puiIbTPaA CUTHAT IIOCTYIAET HA OKOHEUHBIH YCHIINTEJIb 3BYKOBOM yac-
toThl (Y3Y), BeinosiHeHHBIi Ha Tpan3uctopax VT4, VT5 tuna KT315 u Tpansucro-
pe VT6 tuna KT361. Harpyskoil ycuiuress CIy>KUT IOJIOBHON TesleOH Tuna
TM-2A nmm TOM. Pesuctopsl B cxeme ucnosbdytores tuna MJIT-0,125. Pesuc-
top R3 — CII3-41 unm npyroit HeOOIBIIMX radAPUTOB.

Hacrpoiika ycTpoiicTBa cBoAUTCA K IOAO0OPY COMIPOTHUBIICHUH pe3ncTopoB R n
R16, cOOTBETCTBEHHO, U YCTAaHOBKE HalPsKCHUS B TOUKax A U B, paBHOr0 10JI0BU-
HE HaIlPSKCHUS [TUTaHUs.

MHKpOGOH
Ha CrneuHaau3npoBaHHON MHKpOCXeMe

B otnume oT npeabiayero ycTpoiucTsa, COOpaHHOIO Ha IUCKPETHBIX 3JIEMEH-
Tax, [peajiaraeMoe YCTPOHCTBO cOOpaHO Ha MIMPOKO PaclpoOCTPaHEHHONH MHKPO-
cxeme tuna K237YH1 u npennasHaueHo 115 0OHapy keHHs c1a0blX aKyCTUUECKUX
curHayioB. [IpuHnunuasnpHas cxeMa ycTpoiicTBa IprBefeHa Ha puc. 2.5. B cxeme
HCHOJIb30BaH 3J1eKTpeTHBI MuKpodoH Tuna MKD-333. Curnan ¢ mukpodona M1
rnocrynaeT Ha BXoa Mukpocxemsl DA 1 tuna K237YH1, koropast npeacTasisieT co-
0011 ycHInTe)Ib HU3KOH 4aCTOThL. YCHUIIUTE b BKJIIOUEH 1O TUIIOBOI cxeme. Tpan3u-
cropel VT1 tuna KT315 u VT2 tuna KT361 BkOYeHBl 10 CXeMe SMUTTEPHBIX
MIOBTOPUTEJICH M CJIy>KaT /Il YCUJICHUs] CUTHaJIa IO TOKY. B kauecTBe Harpysku
ucnoJjipb3yercs rejedoH tuna TM-2A.

O +6 B

L
47.0 47,0 VT1 F1
l1?|1 KT315 TM-2A

Puc. 2.5. Ipuniuny- ] 00 K o
aJlbHas CXeMa MUKpPO- _I 47,0
A 3 1+
(hoHa Ha crieraIn3g- DA1 |
OBaHHON MUKPOCXEME M1 H Ra
P P MK3-333 - 3,3k
R3 2 |14 |5 12
33k || c3 J_ J: cs KT361
100, o 47 0
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Tpoiika ¥Y3Y 3aKmodaetcs B OJTyYeHNH MAKCUMAITbHOM MOIITHOCTH CHTHAJTA HA
BEIXO/1€ MUKpOcXxeMbl DA I myTeM nu3MeHeHus1 conpoTtusiieHus pesucropa R3. Compo-
THUBJICHUE pe3ucTopa R3 monduparoT TakuM, YTOOB! PU HOMUHAIBHOM HalpPsKCHUH
nutanus 9 B 1 oTcyTCTBUM CHrHasIa 3ByKOBOI YaCTOTHI Ha BXojie MUKpocxembl DA 1
MOTEeHIMaIT Ha BbiBosie I MuUKpocxembl DA ] Haxonwics B npenesnax 3,75—3,85 B.

B cirydae HeycToitunBoil pabOTHl YCHIIATES, €r0 CaMOBO30YK/IeHHUs, HE00XO0-
OMMO MEXIy BbIXogoM MukpodoHa M1 u kongeHcatopoM C2 BKIIIOYUTH PE3UCTOP
comporusjieHueM 2—68 kOMm.

YerpoiictBo paboTocnocoOHO B auana3oHe NUTAKIUX HanpsbkeHuid 3—9 B,
noTpebJIIeMblil IIPU 3TOM TOK COCTaBJIsIeT 2—6 MA.

Bmecto MukpogoHa BO3MOKXHO HOAK/IIOYEHIE MHOTOBUTKOBO KaTyIIKA HHIYK-
tuBHOCTH. OHa noaksoyaeTcs Mexay Toukamu A u B. Mukpogon M1 u pesuctop
R1 npu sToM oTkmovatoTcsi. B nmocienneM ciiyyae BO3MOKHA perucTpanusi nepe-
MEHHBIX MarHUTHBIX IOJICH.

BbIHOCHOM MI’IK])OCDOH C MMTaHHueM OT (IMHHUH CBA3HU

HucTtaHuuoHHas nepenada MHGOPMAMKU BO3MOKHA IPU MCIIOJIb30BAaHUU IPO-
BOJHBIX JITHUH CBSI3H, KOTOPBIC COCAMHSIOT BBIHOCHON YyBCTBUTEJIbHBI MUKPO(OH
1 OKOHEYHBIH ycrymTenb. [I0CKOJIbKY BEIXOMHON CUTHasl, CHUIMAaeMBbIi HEIOCPEN-
CTBEHHO C MUKpO(OHa, UMeeT HeOOJIbIIYI0 aMIUIUTYY, TO IepeaaBaThb €ro 1o Ju-
HHUM CBSI3U IPOCTO Helleiecoo0pa3Ho. DTO CBA3aHO C TeM, YTO Ha JUTMHHBIX COCIH-
HUTEJIbHBIX ITPOBOJAX HABOAATCS Pa3sHOIo poja MOMEXH, UMEIOIIUE 3HAUYUTEIIbHYIO
amIuuTyay. YtoObl nepeqaBaTh CUrHA [0 3TUM IPOBOJIaM, ITOCJICIHUI HEOOX0aH-
MO YCWJIUTb O HEKOTOPO# BeJIMYMHBL. [{J1sl yCHusIeHHsl CUTHaIa UCHOJIb3yeTCsl YyB-
CTBUTEJIBHBI MUKPO(OHHBIN yCHUITUTENb, PACIIOJIOKEHHBIN B HETIOCPEICTBEHHOM
6sm3octu ¢ MukpooHom. [lutaHue Takoro yCUJIMTENsl OCYLIECTBJISCTCS 110 MPO-
BOJaM JIMHUU CBSI3U.

Huxe npusenena cxema BBIHOCHOIO MUKPO(OHA C MUTAHUEM OT JIMHUU CBSA3H,
puc. 2.6. B ycrpoiicTBe nCosib3yeTcs: IMHAMUYECKUI MM 3JIEKTPOMArHUTHBLI MUK-
poton. KoapduumeHT ycuneHus 1o HanpsiKeHUIO YCUIINTeS1s1, COOpaHHOT O T0 cXe-
Me, coctanisieT okosio 3500. Ilepenaya curHana MOXKET OCYILECTBJIATbCS Ha Jie-
CAITKU U COTHU METPOB.

Curnai ¢ Mukpogona M1 nocrynaer Ha yCHIUTE/ b, COOPaHHBIN Ha TPaH3UCTO-
pax VT1, VI2 n VT3. Mexny BEIXOIOM 1 BXOJIOM YCHJIUTEJIS BBEIEHAa OTPULIATEIb-

VT4 ¥ 2 Puc. 2.6. [IpununumansHas
i ) > cvas cxema BEIHOCHOTO MHKPOQO-
(o Ha C IUTaHUEM OT JINHUHU
| Ko CBA3U

R7 1k
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Hasi oOpaTHasi CBsI3b 10 HAIPSKEHUIO, oOpasoBaHHas pesuctopamu RI, R2, R3 u
koHzieHcaTopoM C1. IIpu 3TOM HavasIbHBIIA TOK, IPOTEKAIOINI Yepe3 YCUIUTEIIb 110
LIENH, [IOCTOSIHEH U 3aBUCUT OT HAIIPSKEHUs] UICTOYHUKA [TUTAHUSL U COIPOTUBIICHUS
Harpy3o4Horo pesucropa R7. CurHasi, yCUJICHHBII yCUJIUTETIEM, BBI3bIBACT U3MEHE-
HHE BBIXOJIHOI'O TOKa YCHJIUTEJIS, YTO MPUBOIUT K M3MEHCHHUIO HANPSIKCHUS HA Ha-
rpyske. O1o HanpsbkeHue nocrynaer Ha ¥Y3Y uepes konpencarop C2. Y3Y moxer
OBbITh HCIIOJIb30BaH JI0OOH. Pesucrop R6 HyskeH U1 cOrjlacoBaHUsl BHYTPEHHETO
COIIPOTHBJICHUS] MUKPO(OHHOI'O YCUJIUTESISl C CONPOTUBIICHUEM JIMHUU CBSI3U. Bbin-
psamurenbHbiii MocT VD1 tuna K11407 HeoOxoauM aJist IPeloTBPAIeHUs BBIXOAA YC-
TPOICTBA U3 CTPOSI BCJICACTBUE OIIMOOYHOIO MOAKJIIOYECHHS MICTOUYHKKA TUTaHus. TpaH-
3uctop VT4, BKIIOUCHHBI! 10 CXEME «aHaJIora» CTa0UIMTPOHA, PEIOTBPALIAeT CKay-
KW HalpsDKCHUS Ha YCWIJIMTEJIE B MOMEHT MOAKIIoueHHus nutanus. Kpome toro, oH
M03BOJISICT HOJIYYUTh CUMMETPUYHOE OIPaHUYCHUE BBIXOIHOI'O CHUTHAJIa IIpU Iepe-
rpy3Kax YCHJIUTEJNsl, YTO MCKJIIOYACT IOSIBJICHUE YE€THBIX 'aPMOHUK, OCOOCHHO He-
MIPUSITHBIX [JIS1 CITyXOBOI'O BOCIIPUSITHSI.

B ycrpoiictBe ucnosnb3syiorest pesuctopel Tuna MJIT-0,125 (kpome R6 u R7).
Tpansucropst V11, VT4 moryT Oprth TUNOB KT315, KT312, KT201, KT342, KT3102.
Tpansuctrop V72 — KT361, KT345, KT3107. Tpausucrop V73 — KT608, KT603,
KT630, KT626, KT940. [lnonnstii Mmoct VD1 MOXHO 3aMEHUTH Y€ THIPbMS TUOTaMHU
o KJ[102, KJ[103.

Hacrpoiika cBoguTcst K yCTaHOBKE HEOOXOOMMOTO Ko3(h(urmenTa yCuiaeHus my-
TeM Noj100pa conpoTuJieHUs pesucropa R3. [1pu naMeHeHnH conpoTUBIICHUS Pe3u-
cropa R3 ot 0 go 20 kOm MoxHO nostyuuTb Koadduuuent ycusnenus ot 3500 o 10.

[Iutanue ycunuresist OCyIEeCTBIISACTCS OT UCTOYHMKA IIOCTOSIHHOT'O TOKa HaIps-
xenueM ot 12 1o 60 B. Tok, nporekaromuii yepes ycTpoicTBO, He TOJIKEH BbIXO-
outh 3a npenestsl 0,5—60 MA. Ero 3HadeHue ycraHaB/IMBaeTCs MOA00OPOM CONpPO-
TUBJICHUS R7.

Ecnu conporusieHne 0OMOTKH 3JI€KTPOMArHUTHOIO UJIM AMHAMUYECKOI'O MUK-
podona M1 o nocrossHHOMY TOKY MeHee 600 Om, To ero kenaTeIbHO BKIIIOYHUTD B
LieTb SMUTTEpa Tpansucropa V71, B kauecTBe JIMHUY CBSI3U UCIIOJIb3YETCS SKPaHU-
POBaHHBII UM 0OBIYHBIN POBOJ. B nocyenneM ciiydae npoBoja KenaTebHO CBUTh
MEXIy COOOM.

ManoraGapHTHbBIA BBIHOCHOH MHKPOGQOH
C HU3KHM MHTAIOLMM HanpaKeHHeM

CxeMa, npuBeficHHast Ha puc. 2.7, B OTJIMYME OT BbIlIe ONMCAHHOI, paboTaeT
rpu 0oJiee HU3KOM MUTAIOIIEM HalpsKeHUU. BbIHOCHAs 4acTh ycTpoiCcTBa UMEET
MaJjible pasmepsl. JI1MHa coeluHUTEeIbHOTO Kabess cocTtasiisgeT 15—30 m.

YerpoiictBo pasgenieHo Ha aBe yactu. OnHa M3 HUX cOOpaHa Ha TPaH3UCTOpPE
VTI tuna KT315 o cxeme ¢ oOUMM KOJUIGKTOPOM, a BTOpasi — Ha TPaH3UCTOPE
VT2 no cxeme ¢ o0muM s3mMutTepoM. CUrHal, CHUMaeMBblii C 3JIEKTPETHOI'O MUKPO-
¢oHa c ycuwutesieM tunna MKO-3, nocrynaer Ha 6a3y tpansucropa VT1. Harpys-
KOH 3TOro Kackajia CJIy>KUT pe3ucTop R3, paciioyIoKEHHbI BO BTOPON 4acTU yCT-
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poiicTBa. DTO CONPOTUBJIEHUE HEOOXOUMO /1JIs1 0OECIIeYeHUs] MIUTaHUsI BXOTHOT'O
Kackaja Ha TpaHsuctope V7 npu MUHHUMAajbHOM KOJIMYECTBE COEIMHUTESIbHBIX
nposojoB. CurHas, cHUMaeMsbli ¢ pesrcropa R3, yepe3 konaeHcarop C3 nocryna-
eT Ha Y34, cobpannblil Ha Tpansucrope V72 tuna KT315.

O06e yacTHl ycTpOHCTBA COEIMHEHbl SKPaHUPOBAaHHBIM IIpoBoAoM. [Ipuuem oTpu-
1aTeIbHOE HAIpsKEHNE MCTOYHUKA ITUTAHKS M CHTHAJI 3BYKOBOI 4YaCTOTHI TIOCTYIIa-
I0T 110 LEHTPAJIbHOM JKUJIe IPOBOJIA, a IOJIOKUTEIbHOE HANIPSKEHHE — I10 OILIETKE.

B xauyectBe Mukpodona M1 MOXKHO UCIIOJIb30BATH JTI000H 3JIEKTPETHBI MUKPO-
¢on ¢ ycrwmreneM. Tpansuctop V711 tuna KT315 nydine 3aMeHuTh MasonryMsi-
M tpansuctopom KT3102. Pesucropst B cxeme nosnkHb 0biTh T2 MJIT-0,125.
B kauecTBe MCTOYHMKA MUTAHUS UCIOJIb3YETCH aKKyMyJIATOpHas OaTapes Ha Ha-
npsbkenne 6—9 B.

Hactpoiika ycTpoiicTBa 3aK/11049aeTcsi B yCTAHOBKE PEXXUMOB PabOThI TPAH3UC-
topoB VT1, VT2 mytem nogdopa colpoTuBieHnit pe3uctopoB R2 u R4 cooTser-
cTBeHHO. IIpy 3TOM TOK KOJIJIEKTOpa Ka)KA0ro TPAaH3UCTOpPa MOJIKEH OBITh
0,1—0,2 MA.

BbIHOCHOH MHKPO(OH C yCH(IUTENEM,
obecrieyrBaolLIHM AAbHOCTb Nepeaayvn curiaana Ao 100 m

DTO yCTPOUCTBO SBJIACTCS YIy4LIEHHBIM BapuaHTOM Ipenbityniero. OHo mo-
3BOJISICT NlepeflaBaTh CUrHa Ha pacctosinue 10 100 M. MismeneHus B npenarae-
MOI1 cXeMe KacaloTcsi MUKpo(oHHOro 6i0ka. Cxema ycTpoiicTBa NpHUBEcHa Ha
puc. 2.8.

3 o - - - - - H— 48
¢ J; R3
4r0 200 Puc. 2.8. [puniunuansHast
cxema BEIHOCHOTO MHKPOQO-
M1 C3
MK3-3 nmHnAa 033 Ha C yCIJIUTEIeM, 00ecIe -
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Tpansuctop VT1 tuna KT361, na 6a3y koroporo yepes konaencatop C2 nocry-
nmaeT curHai ¢ Mukpodona M1, Bmecte ¢ pesucropamu R2—R4 obpasyer ogHO-
KacKaIHbIil MUKpOQOHHBIH yeuimTesb. Tpansuctop V72 tuna KT315 asnsiercs smut-
TEPHBIM [TOBTOPUTEJIEM U BBIIOJIHACT (DYHKLMIO JUHAMUYECKON HArpy3Ku IEepBOro
Kackaja. Tok, norpebJisieMblii MUKPO(QOHHBIM ycuiuTesieM, He npesbimaeT 0,4—
0,5 MA, Tak 4TO €ro MOXHO IUTATh OT UCTOYHMKA uTaHus ¥Y3Y. Yeunurens pado-
TOCIIOCOOEH B MHTEpBaJle MUTAIOLINX HanpskeHuit 3—9 B.

Pesucropsl niis1 yerpoiictsa npumensitorest tunia MJIT-0,125. Mukpodon M1 —
JII000i#1 3JIEKTPETHBII MUKPO(OH CO BCTPOEHHBIM ycuiuTesieM. Bmecto Tpansucro-
poB VT1 u VT2 moxHo ucnosb3osath Tpansuctopsl Tuna KT3107 u KT3102 coort-
BETCTBEHHO.

Hacrpoiika Y34 cocrout B ycTaHOBKE IyTeM IO00Pa CONPOTUBJICHUS PE3UC-
Topa R3 BO3MOXKHO OOJIBIIET0 HAIPSKEHHsI BBIXOJHOI'O CUTHAJIA.

CoenuHeHne MUKPO(GOHHOIO 0JIOKAa C OCHOBHBIM BBIIIOJIHSICTCSI SKPAHUPOBaH-
HBIM IIPOBO/IOM, HO BO3MOYKHO MCII0JIb30BaHUE U OOBIYHOI'O IIPOBO/A UJIM ITPOBOJA
Trna «ianmay. [1pyu nenosip30BaHUM JJIMHHOIO COCAMHUTEIBHOTO Kabesst HalJmo-
HaeTcsl yXyALIeHUe KauecTBa BOCIPOU3BEICHUS CUI'HAJIA 13-3a OOJIBIIMX HABOIOK
Ha MPOBOJIAX.

BbIHOCHON MHKpPOMOH
C MUTAHHEM OT TPeXMNPOBOAHON CHMMETPHYHOH (IMHHH CBA3H

Kax y»e ropopuiioch panee, kabesiu, CBsI3pIBaoIINe MUKPO(OH C OCHOBHBIM Y34,
OYCHb YaCTO CTAHOBATCS UCTOYHUKOM JIOIIOJIHUTEJIbHBIX ITyMOB. CHMKEHHE YPOB-
Hfl TI0JIC3HOI'O CHUT'HAJIA, KaK MPABUJIO, IPOUCXOUT HA COCAMHUTESIPHOM Kaleie
00JIBILION JJIMHBL, KOTOPOE MOYKHO KOMIIEHcupoBaTh ¥Y3Y, HO npu 3TOM OfIHOBpE-
MEHHO OYy/IyT YCHJICHBI U IITyMBI.

HwxkenpuBeneHHas cxeMa yCTPOUCTBA € epeJavcii CurHaia o CAMMETPUYHON
JIMHUM OTJIMYAeTCsl OT PaHee PacCMOTPEHHBIX. B aTOM ciydyae myMel Ha ypoBHe
YCUJICHHOTO CUI'HaJla MacCKUPYIOTCS B OOJIbLICH CTECHU.

[IpuHumnuanbHas cxema MUKPO(OHHOIO YCHIIATEIIS AaHa Ha puc. 2.9.

Cursasi, cHumaemsblii ¢ mukpogona M1 tuna MKD-3 «Cochay, nocrynaer Ha
YCUJIUTENIb, COOpaHHbIll Ha Tpan3uctope V7T1. KoaduumeHnt nepenaun kackana,

Puc. 2.9. [TpunnunuansHas 470

cxema BBIHOCHOTO MHKPO]o-
Ha ¢ MUTaHUEM OT TPEXIIPO- 04
BOJHOU CUMMETPUYHON M1 KH
JINHWUH CBA3U %OI

| [NMHMUA

l I 2.5B
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BBL éﬁﬁeﬂﬂoro Ha Tpansucrope V71, npuOIu3UTEIbHO ONpenesIsieTcsl COOTHOLIE-

conpoTuBiieHuil pe3uctopoB R3 u R4. CurHail, yCWICHHBI TPaH3UCTOPOM
VT 1, noctynaet Ha 6a3y Tpansucropa V72. A tak Kak ¢a3a cursasa Ha KOJUUICKTO-
pe Tpansucropa V72 npoTHBOIOJIOKHA (a3e CUrHaIa Ha SMUTTEPE, TO U CUTHAJ,
MOCTYNAIOIIUI B JINHUIO, TOXXE MIPOTUBO(DA3HBIIL.

BxonHoii kackan npaBoii yacTu cxembl, COOpaHHbIi Ha TpaH3uctopax VI3, V74,
npezacTasisieT co0oii cymmarop co cisurom ¢asel Ha 180°. Takum oGpasom, mpo-
TUBO(A3HBIN ITOJIE3HBIN CUTHAJ CKJIa[bIBACTCs B (pa3e 1 Ha BhIXO/Ie 00pasyeTcs mo-
JIC3HBIIl CUTHAJI C YIBOCHHOH aMILTUTYI01. A BO3HMKAIOIIUE OAMHAKOBBIC 1O (hase
LIyMBI ¥ IOMEXH B KaK/10M U3 IIPOBOJOB JIMHUM B3aUMHO YHUUYTOXKAIOTCS B CyMMa-
tope. CymMMmapHBIif curHas nojpaercst Ha 6asy Tpansuctopa V735 tuna KT361. Oror
Kackaj uMmeer ko3dpurment ycusienus 4. C Harpy3ku 3TOro Kackaia, pesucTopa
R12, curnain nopaercs: Ha okOHeuHbl Y3Y mwim MarHuToQoH.

B ycrpoiictBe ucnosbsyores pesuctopsl tunos MJIT-0,125. Tpansuctropst
VTI—VT3 moryt 66Tk THNOB KT315 11 KT342, Tpansucropst V74, VT5 — KT361,
KT3107. B kauectBe Mukpogona M1 MOKET ObITh HCII0JIb30BaH JIIO00i 3JIEKTPeT-
HBIIl MUKPO(OH CO BCTPOEHHBIM YCHUJIUTEJIEM.

Hacrpoiika ycunuress 3akiio4aeTcs B Io100pe CONpOTHUBJICHUS pe3ucTopa R7.
[Ipu 3TOM HEOOXOIMMO KOHTPOJIMPOBATH HANPSKEHHUSI, YKa3aHHbIC HA IPUHLIUIIN-
aJIbHOH cxeme.

7151 NOAK/IIOYEHUs] BBIHOCHOTO MHUKPO(OHAa HEOOXOAMM SKPaHMPOBAHHBIM Ka-
0eJIb ¢ ABYMSI BHY TPEHHUMH >KUJIaAMU.

MHUKpPOGOHHBIH YCHIHUTEIb
C AupPpepeHUNaAIbHBIM BXOAOM

Taxoii HeOCTATOK, KaK MMTaHKUE BBIHOCHOT'O MUKPO(OHA IT0 TPEM IPOBOJIAM, MOK-
HO ycTpaHuTb. [IpuHIMNMabHast cxeMa YCTPOHCTBa C BYXIPOBOIHOM COCIUHUTE]Ib-
HOM JIMHUEH, NMEeIOIIast JTyYIlie BEIXOIHBIC XapaKTePHCTHKH, YeM BbIIIE ONMCAHHAS,
npuBecHa Ha puc. 2.10. B kadecTBe mpeiBapuTesIbHOTO YCUIUTESIS UCIIOJIb3YETCs
o epeHIATIbHBIN ONIePAllOHHbINA YCHUIIUTE]Ib.

PaboTa BeiHOCHOTO MEKpOGOHA (JIeBast 9aCTh CXeMBI) MTOAPOOHO M3JI0KEHA ITPH
ornucaHuy paboTbl CXEMbl, IPECTaBICHHON Ha puc. 2.8. OcTaHOBUMCS Ha OAPOO-

R13
R1 10k R6 1k 100k

—AF—— 2 - - - lelf
C1' S R10
. . * Puc. 2.10. ITpuanmnu-
T&k

CS P> s anpHas cxema MUKPO-
033 (hOHHOTO YCIITATENIS
R9 100k
¢ mudhepeHmaTbHBIM

ca
01 R 1 BXOOOM
1
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MK3-3
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HOM ONUCAHUM IPABOI YaCTH CXEMBbI, OCHOBY KOTOPOIi COCTABJISICT ONEPALMOHHBII
yeunmrenb DA 1 tuna KP1407Y/12, BkimodeHHblid 1o cxeme JudQepeHInaIbHoro
yewutesisi. OH peacTaBisieT co00i MOy MSIUN ONepallMOHHbIA YCHIIUTEb C
MaJIbIM TOKOM NoTpebsieHus. Cxema nMeeT Ko3(hGUIHEHT ocs1abieHus: CHH(pa3HbIX
BXOJHBIX HampspkeHuit okosio 100 n1b. Dto cBOICTBO U HCIOJIB3YETCs AJIS [TOfIaBJIe-
HUsI IOMEX, HABOJMMBIX B IIPOBOJAaX U nMeromux cundasusiii xapakrep. [Tosesnsiit
CUTHAJI ¥ TOMeXa CHUMAIOTCS C HArpy304HbIX pe3ucTOpoB R6 1 R7 1 yepe3 KOH/ICH-
catopsl C3 u C4 IOCTYyNAIOT Ha MHBEPTUPYIOIIUI U HEMHBEPTUPYIOLINI BXO/IbI MUK-
pocxembl DA cooTBeTcTBeHHO. BeiieicTBre 9TOro curHai moMexu ociadsisieTcs
B Mukpocxeme Ha 100 nb. Ilosie3Hblil 3ByKOBOIi CUTHAJT yCHJIUBAETCS ONEPALOH-
HbIM ycmutesieM B 10 pa3. KoagduimeHT ycuneHus: curaaisa MOXHO M3MEHSITb
IIyTEeM U3MEHEHUS COIIPOTUBJICHUS pe3ucTOpoB RS u RY. YBennueHue nx HOMHUHa-
JIOB IIPUBOJUT K YBEJINYEHUIO KO3((UIIMEHTa YCUIIEHHS, ONPENEIIeMOro KaKk oT-
HomeHue R3/R4 (R9/R5). Curnai, yCuIeHHbIII MUKPOCXEMOIl, C BbIXOAa 6 uepes
koHAeHcaTop C6 mocTymnaeT Ha OcHOBHOH ¥Y3Y nin MarauTodoH.

Pesucropst R10, R11 wn xouneHcatop C5 co3laloT UCKYCCTBEHHYIO CPEIHIO
TOYKY, B KOTOPOI HaIIpsKEHUE PABHO M0JIOBUHE HAIPSKEHHS UICTOYHUKA IUTaHUSL.
D10 00YCIIOBJIEHO TEM, YTO [JIsl IUTAHUS YCTPOICTBA UCIOJIB3YETCH OIHOMOJISAP-
HOE NUTaHKE, a 111 HOPMAJIbHOM PabOTHI ONEPALIOHHOTO YCUIUTEJIS HEOOXO0MMO
aByxmnoJisipHoe. Pesuctop R13 ycraHaBiuBaeT HeOOXOAMMBII TOK MOTPEOJICHUS MUK-
POCXEMBI.

Muxkpocxemy DAl MOXHO 3aMEHHUTb Ha OIEPALMOHHBIN YCHJIMTEIb THIIA
KP140¥11208. Ho BO3MOXHO M MPUMEHEHHE JII0OOTO IPYroro oneparroHHOro
YCUJINTEJIS, BKJIOYEHHOTr'O 110 TUIIOBOI CXeMe CO CBOMMM LIeNsIMU Koppekuun. Pe-
3ucTop R13 B 9TOM cily4yae U3 CXEMbI UCKJIIOYAETCS.

IIpu ucnpaBHBIX AeTaIAX YCTPOWCTBO HauMHAeT paboTaTh Oe3 JONOJIHUTEIIb-
HBIX PEryJIMPOBOK. YBEJUUUTh (YMEHBUINTh) YCUJICHHE MOXHO IO00POM COIPO-
TtuBieHnit RS u RY.

Eciyin n1eBy10 4acTh cXeMbl 3aMEHUTb CXEMOii, IpUBEIeHHOM Ha puc. 2.11, a u3
IpaBoil yacTu yopaTh pe3ucTopsl R6 U R7, TO MOXKHO 3alIMCBIBATh HA MArHUTO(OH
Tesie()OHHBIN Pa3roBOp MpH CHATOH TesedoHHOM TpyOKe.
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Y

4
& KoHTaKTHbIEe MHKPO(QOHBbI (CTETOCKOIbI)

&

Hapsny ¢ y3koHanpaBjieHHBIMH U TPOBOHBIMU BBIHOCHBIMHA MUKPO(OHAMH CY-
IIECTBYIOT YCTPOICTBA, KOTOPBIE PETUCTPUPYIOT BUOPAIIMOHHBIE KOJIeOaHUs CTEH,
HOTOJIKOB, CTEKOJI, BEHTUIALIMOHHBIX IIAaXT U T. . DTU yCTPOICTBA HA3bIBAIOTCS
MHUKPO(OHBEI-CTETOCKOMNBL. OHM NPEACTABIIAIOT COOO TOBOIBHO CJIOMKHBIC U3/IEIIHUSL.
[TosToMy HMXKE OIMCaHO YCTPOICTBO U MPUHIIMI €r0 PabOTHI, KOTOPOE MOXKET CJTy-
*KUTb IpooOpa3oM MUkpodoHa-cTteTockona. [IpuHIMnMambHas cxeMa yCTpoicTBa
HpUBOAUTCS Ha puc. 2.12.

¥Y3Y cobpan Ha Mukpocxeme DA 1 tuna K140Y]16. Pesuctopst R1 u R2 3aiaior
pexuM paboTel MUKpocxeMbl. KoadduimeHT ycusenus onpenesseTcs: 3SHaueHueM
compotuBsieHus1 pesucropa R3. Tpausuctopsl V11 tuna KT315 u VT2 tuna KT361
BKJTIOYEHBI 10 CXE€ME 3MUTTEPHBIX MOBTOPUTETICH U YCHJIMBAIOT BBIXOHON CUI'HAT
no Toky. Harpyskoit ycunutesnisi city:kaT rojoBHbie Tesiehonsl TOM-2.

HaTtunk BUOpaIuu JieaeTcs U3 Mbe30KepaMU4YecKoil rojioBku B, cHATON co
cTaporo npourpsisatesis. Bubpokosebanus npeoOpasyroTcs Nbe301aTYMKOM B 3JIEK-
TpUYeCKUe U ycumBatoTes ycwuteneMm DA 1. B kadecTBe nbezofgaTynka B2 Moxk-
HO IPUMEHHUTH Nbe3ounsinydaTenb tunos 3I1-1, 311-22 u uM nopoGHbIE OT JIEKT-
POHHBIX YacoB U Urpymek. OHM XOPOIIO BOCIPOU3BO/AT YaCTOTHI B iana3one 800—
3000 I'tt, 9TO B OCHOBHOM IEPEKPHIBAET PEUEBOil IUANIA30H YACTOT.

ITpu HE0OXOAMMOCTH MOXKHO JIONOJHUTEIPHO YCHJIUTh CUIHAJI 10 HYKHOH Be-
JINYMHBI, UCTIOJIb3YS AONOIHUTEbHBIA Y3Y. Curnan Ha Hero NoCTynaeT ¢ BHIXOJa
ornepanmonHoro ycwmtesiss DA 1. [TomoOHbl JaTIMK MOKET OBITh C YCIIEXOM HC-
M0JIb30BaH KaK JIaTUYMK OXPaHHOH curHasmsanuu. B kadecTBe mbesomatduka Bl
MOKHO UCIIOJIb30BaTh, Hanpumep, 113-1, I'311-308 u np.

OueHb 4yBCTBUTEIIbHBIC KOHTAKTHBIE MUKPO(OHBI MOJTy4aloTCs U3 Mbe30KepaMu-
YeCKHX T'0JIOBOK OT IPOMIphIBaTesIeN MM U3 CTAaHIAPTHBIX Ibe30U3/TyvaTes el 3J1eKT-
PUYECKHUX YacOB, 3BYKOBBIX UTPYIIEK, CyBEHUPOB U Tesle(oHOB. Tak Kak JaHHBIE yCT-
poiicTBa (PMKCUPYIOT MUKPOKOJIEOaHNS] KOHTAKTHBIX IEPETOPOJIOK, TpedyeTcsl BecbMa
TIIATEJIbHO BBIOMPATh MECTO UX MPUWIOKEHUs], 3aBUCAIIECE OT KOHCTPYKTUBHBIX OCO-

R4 330

’ ’ O +9B
J— Cc2

VT1
KT315

C3 50.0
1

J LLi
VT2 TOM-2

KT361

=5 O

I 50.0 DA1 R140Y[6

Puc. 2.12. [TpunnmnuasbHas cxema MUKPO(OHa-CTETOCKOIIa
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OeHHOCTEeH KOHKPETHOH CTeHbI (CIUIOLIHAs, ITycToTeas1). B HekoTopbIX cityyasx nume-
€T CMBICJI HAaKPEIIKO MPUKJIEUTDb MbE303JIEMEHT K JOCTYIHOH CTOPOHE CTEHBI MJIM Ha-
PYKHOMY CTEKJIy, ITyCTb JIa’Ke MapHON pambl. [IpeBOCXOMHBI aKyCTUYECKHI CUTHAIT
MHOI1 pa3 ynaeTcst CHUMATh C TPyO BOIOCHAOKEHUS U OaTaper OTOIUICHUS.

HanpaBaeHHbIe MHKPO(OHbI

CrieKkTp HanpaBJICHHbIX MUKPO(OHOB, CYLIECTBYIOIUX Ha PHIHKE CIICLTEXHUKH,
HOBOJIBHO LIMPOK: OT OaHaJIbHBIX TAPEJIOK 10 PE30HAHCHBIX CETOK, IpeIHa3HAYCH-
HBIX UIs1 CKPBITOTO HOLIeHUs. BO3MOKHO MpUMEHEeHHe OCTPOHAIIPABJICHHOTO MHUK-
podoHa, 3akaMyhIMPOBAHHOTO TI0/] BIUCHIBAIOIINECS B O0JIMK U CUTYAIIUIO TPOCTh
WJIA 30HTHK.

JlaHHBIC yCTpOICTBA MPOCTO U3TOTOBUTH U CAaMOMY (CKJICUB, K IPAMEDPY, JJTHH-
HYI0 — OKOJIO 2 M — TPyOKY U3 IIJIOTHOIM OyMaru 1 IOMECTHUB B €€ TOpell JruaMeT-
pom 10—15 cm 0601t B Mepy 4yBCTBUTEIbHBIN MUKPO(OH). OHU [1O3BOJIAT CJTy-
MIaTh Pa3rOBOPHI M IPyTHE TIOCTOPOHHKE 3BYKH, IPUXOISAIINE TPEUMYIIECTBEHHO C
OIHOIO HaIlPaBJICHUS, HA 3HAYUTEIBHOM paccTosiHuU. KoJIMuecTBO MOCTOPOHHUX
CHT'HAJIOB OyIeT TeM MEHbIIIEe, YeM YIKe TruarpaMma HarpaBJIeHHOCTH MUKPO(OHa.
YTOoOBI MOBBICUTH WX JAJIBHOCTD ACHCTBHS, B CXeMe MOCICAYIOMETO YCHIUTES
MOYKHO HCIIOJIb30BaTh TaK Ha3bIBa€MbIC CEJICKTHUBHBIC (DHIIBTPHI, a TIpoIIe — OBITO-
BbIC KBaJIaii3epbl (MHOTOMOJIOCHBIC PETYJISITOPB TeMOpa), aKTUBHO BbIICIISIONIIC
y3KHe T0JIoCH 4acToT. Huke mpuBeneH mpuMep M3rOoTOBJICHHS HAIIPaBJICHHOTO
MHUKPO(GOHA OPTaHHOTO THIIA.

HanpaBaeHHbIH MHKPO(MOH OpraHHoOro Turna

Heo6xoauMo MOMHUTB, 4YTO MUKPO(OHHBIN YCHIINTE b YCUIUBAET 3BYKH, MIPU-
XOJISIIIIE CO BCEX CTOPOH, U, €CJIM COOTHOLIEHHE CUTHAJI/IIYM Oy/leT HeoCTaTou-
HBIM, HY?KHO ITPAUMEHSITh IPOCTPAHCTBEHHBIE HATIPABJIAIONINE CUCTEMBI (HaIpaBJIeH-
Hble MUKPO(OHBI). B 3TOM cilydae [ucTaHIIMOHHOE 3BYKOBOE IPOCITYIINBAHUE BeE-
AETCs1 ¢ MOMOIIBIO NUCTAHIIMOHHO HAIPABJIEHHBIX MUKPO(OHOB, UMEIONIUX OYEHb
y3KyI0 JarpamMMy HarpasjieHHOCTH. C IOMOIIBIO TAKOr0 MUKPO(OHA MOXKHO IIPO-
CJIyIIaTh Pa3sroBOp Ha pacCTOsSHUU 0 1 KM B mpefesiax NpsiMoil BUUMOCTH, 3/1€Ch
uMeeT MecTo npuHuuI: «I1001M30CTH HUKOrO HET, HO TeM He MEHee Bac XOpOIIOo
pocJIynuBaiT». Vcnosb3oBaHue sIBJICHUS PE30HAHCA 3BYKOBBIX BOJIH B HalpaBs-
JICHHBIX CHCTeMax IPUBOAUT K YBEJIMYEHHUIO YPOBHS CHI'HAjla 3ByKOBOW HEpPIuu,
KOTOPBII IOCTyNaeT B MUKPO(OH.

IIpocroit HanpaBJIeHHBI MUKPO(OH MPECTaBIAET co00i Habop U3 7 aoMHUHKE-
BBIX TpyOOK auameTpoM 10 mm. JlimHa TpyOKH onpenessieT pe30HaHCHYIO YacTOTy
3BYKOBOIO cUrHajia. PopMysia jis pacyeTa AJIMHBL TPyOOK UMEET CIIAYIOMIHUI BHI:

L = 330/2F,

rae L — nomHa TpyOku, M; [’ — pe3oHaHcHas yactoTa, ['m.
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Puc. 2.13. V36upatesnbHasi cucTeMa U3 HaIllpaBJICHHBIX TPYyOOK

Wcxonst u3 BhIE PUBEICHHOM HOPMYITBI, MOYKHO TTOCTPOUTD
Tabs1. 2.2, rae Ne — HOoMep TpyOKH.

BapuanTt pasmemnienusi n30UpaTeIbHONM CHCTEMBI, COCTABJICH-
HOH M3 HAIIPaBJICHHBIX TPYOOK, pUBE/IeH Ha puc. 2.13.

Tabauya 2.2. XapakTepucTHKH TPYOOK HanpaB/IeHHOT0 MUKPO(OHA

Ne 1 2 3 4 5 6 7

L, mm 550 400 300 200 150 100 50

F Tu 300 412 550 825 1100 1650 3300

MuxkpodoH pacrosaraetcsi B mapadboIMIecKkoM yiiaBiamuBartesie, (OKycoM KOTO-
poro siBJIsieTCcsl HanpasJsonas cucreMa (puc. 2.14). lanpHeilnee ycuieHue cur-
HaJla IPOMCXOAMT 32 CUET MCIIOJIb30BAaHHSI BBICOKOUYBCTBUTEIBHOIO MUKPO(OHHO-
ro yewymrens MY.

DTOT HamnpaBJIeHHBIH MUKPO(QOH NepeKpbiBaeT Auana3oH yactor 300 —
3300 I', T. €. OCHOBHO¥ MH(OPMALIMOHHBIN IMAa30H PEYEBOrO CUTHAJIA.

Ecimm sHeo6xonumMo nostyunTs 60Jiee KaueCTBEHHOE BOCIIPUSITHE PEedH, TO HE00-
XO/IUMO PACHIMPUTH AMATIA30H MPUHUMAECMBIX 4aCTOT. DTO MOKHO CHEIaTh IIyTeM
YBEJIMYCHUS KOJIMYECTBA PE30HAHCHBIX TPYOOK, Hampumep, 10 37 mryk. B Tado.
2.3 npuBEICHHI pacueTHBIC JaHHBIC [J1s1 UCIIOJIb30BaHUs B U30MPATEIbHOM cCTEMe
ot 1 no 37 tpyOok. Takass pe3oHaHCHasi CUCTEMa IEPEKPHIBACT IUANIa30H 4acTOT
or 180 mo 8200 I'u. BapuaHT pa3smelieHusi pe30HAHCHBIX TPYyOOK MpHUBEHCH Ha

puc. 2.15, rae TpyOKu pacnoJiaratoTcs «yJUTKOW.

BwmecTo pe3oHaHCHO# ccTEMBl MOKHO HCII0JIb30BaTh 1apadoJIMuecKuii peduiek-
Top nuameTpoM 30—80 cm.

OnHaxko 3¢ ¢peKTUBHAsT AAIBHOCTD UCIIOJIb3YEMBIX OCTPOHAIPABICHHBIX MUKPO-
(oHoB 00bIYHO He mpesbiiacT 15—20 m. PeanbHO ke, B YCJIIOBUSX IOPOJICKOTO
1rymMa, MOKHO pacCUMThIBaTh Ha paccrosiHue nopsaka 5S—6 M. [Touemy? Teopetu-
YEeCKH CO3/1aTh MUKPO(]OH C y3KOI ArarpaMMoii HalpaBICHHOCTH, YIOBJIETBOPSIO-

My 5!
!

Puc. 2.14. MukpodoH B mapaboJIMuecKoM yJIaBIuBaTesIe
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Puc. 2.15. 36upaTenbHasi pe30HaHCHasI cUCTEMa

IIeH NaJIbHOCTH CHATUA UH(OPMALMH C PacCTos-
Hug 100—150 M, Bo3mo:xHO. Bompoc Tosbko B
TOM, YTO C HUAM JI€JIaTh, KaK HCII0JIb30BaTh €0 OC-
HOBHOE IIPEMMYILECTBO — OCTPYIO JHarpaMMy Ha-
IIPABJICHHOCTH.

[TonpoGyiiTe ynep»xaTh Ha OHHOM MECTE COJI-
HEYHbI 3aiiuMK, IUIAMYINI, ckaxeM, Ha cteHe B 50 M ot Bac. Tpyauo? Tak Bor,
pasMep «aKyCTHYECKOIO IITHa», KOTOPBIM HYKHO OyIeT HaKphIBaTh POT IOBOPS-
mero, OyzeT y Hamero MUKpogoHa He HaMHOro Gouiblie 3Toro 3aiunka. Ha pac-
ctostHuu 100 M, aske ecyit MUKPO(OH KECTKO 3aKPENUTb, CIIydaiiHblil HOPHIB BET-

Tabauya 2.3. PacueTHble JaHHbIe H30HPATEIbHOI CHCTEMBI

Ne 1 2 3 4 5 6 7 8 9 10 11 12

L, mm | 920 | 895 | 870 | 845 | 820 | 792 | 770 | 745 | 720 | 695 | 670 | 645

F, mm | 180 | 184 | 190 | 195 | 201 | 208 | 214 | 222 | 229 | 237 | 246 | 256

L, mm | 620 | 595 | 570 | 545 | 520 | 495 | 470 | 445 | 420 | 395 | 370 | 345

F, mm | 266 | 277 | 290 | 303 | 317 | 333 | 351 | 371 | 393 | 4418 | 446 | 478

L, mm | 320 [ 295 | 270 | 245 | 220 | 195 | 170 | 145 | 120 95 70 45 20

F, mm | 516 | 560 | 611 | 674 | 750 | 846 | 971 | 1138 | 1375 | 1737 | 2357 | 3667 | 8250

100 m

. CReh: AR=a: fqo= P
//‘ X CAB=a; CB=b; AB=a; ga=5
A o b=a - tga. = 100 - 0,017=1,7 (m)

Puc. 2.16. PacueT naspHOCTH IeHiCTBUS Y3KOHAINIPAaBJIEHHOTO MUKPO(OHa
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pa, BUOpaLus OT MIPOE3KAIOLIETO PAAOM TPAHCIOPTA U T. 1. OYyT YBOIUTb «IIPH-
LERH HAa HEKOTOPOE paccTosiHue. J{omycTiM, 4To 0Cch IuarpaMMbl HAIIPAaBJICHHOCTH
MHUKpPO(OHA CMECTHIIACh OTHOCUTEIIBHO CBOETO NIEPBOHAYAILHOT'O MTOJIOKEHHS BCe-
ro Ha 1° (puc. 2.16). Kak BugHO U3 3TOr0 pUcyHKa, npu paccrosauu 100 M neHTp
«aKyCTHYECKOro nsTHa» nepemectusics Ha 1,7 M. Ha camom niesie HanpaBJieHHbIN
MHUKpPO(OH cMelIaeTcs He Ha OfIMH, @ Ha HECKOJIbKO TPamgycoB (pe3yJibTaT MOCYH-
TaiiTe caMu). A ecJIM IIPHU 3TOM €Il U UCTOYHUK 3BYKa [IEpEeMEIIAaeTCs, TO IAaHChl
MOJTy4YeHHs THPOPMALIMK C TAKOTO PACCTOSTHUSL CTPEMSTCS K HYJIIO.

3amuTra HHPOPMALHH,
LHHPKY/IHPYIOUIEH MO aKyCTHY€CKOMY KaHaay

Mertopbl 3amuTh HHOPMAIIMH, IIUPKYJIMPYIOICH 0 aKyCTHYECKOMY KaHay,
pasnesIsioT Ha naAcCcueHble U aKmugHule, B KOTOPbIX UCHOJIb3YIOT WK HE UCTIOJIb-
3YIOT JOMOJTHUTEJIbHBIH MCTOYHUK dHepruu. [laccuBHBIE METOIBI OCHOBAaHBI Ha
CHIDKCHHUU YPOBHSI 3BYKOBOI MOIIHOCTH aKyCTHYECKOTO CHTHajla B PacyeTHOM
TOUKE.

Krnaccudukanus naccuBHBIX METOOB MIpeficTaBiieHa Ha puc. 2.17.

K nmaccuBHBIM MeTOIaM OTHOCSITCS M TaK HA3bIBAEMBIC APXUTEKTYPHO-TIJIAHUPO-
BOYHBIC METOJIbl 3alIUThl, KOTOPbIE OCHOBAHbI HA!

» palMoOHAJIbHOM PacIOJIOKEHUN UCTOYHUKA aKyCTUYECKOI0 CUrHAJIa;

» aKycTH4ecKoil 00paboTKe OMEIIeH!, 00eceunBaoIUX HauOOIbLIYIO pas-
OOpYMBOCTb PEYM B MOMELICHUN [TPU MUHUMAJIBHO 33/IaHHOM YPOBHE MOII-
HOCTH UCTOYHHKA;

COOTBETCTBYIOILIEM PELICHUH KOHCTPYKLUH U TUITAHUPOBKH 3AaHUIA;
3BYKOU3O0JIALIUM;

3BYKOIIOIJIOIEHUH;

3BYKOOTPAKEHHH;

CHIDKEHHMHU YPOBHS 3ByKa Ha ITyTU €r0 PacIpOCTPAHEHUSI.

YVVYY

3BYKOU30JIALMSA — 3TO OcJIadJieHUe 3BYKOBOW SHEPrUM IIPU PAaCHPOCTPAHEHUU
ee yepes3 orpa)kIeHUe MyTeM OTPa)KCHUs Ia/Ialoleii Ha Hero 3ByKOBOH SHEPruH.
Wzonupyrommmu riperpagamu 3ByKOBO# SHEprun Ha Iy TH paclpoCTPaHEHUS sIBJIsI-
I0TCSl CTE€HBI, IICPErOPOJIKU, CIICLAAIbHBIC KOKYXH, Kabeu U T. 1.

3BYKOIIOIJIOIIEHHE — 3TO OcJIabJIeHUE Majlalolleil akyCTHYECKON SHEPruu, Xa-
pakTepusyomencs Ko3hhUIIMEeHTOM 3ByKOIOTJIOMEH!s (OTHOIIIEHHE Pa3HOCTH Ta-
JAIOLIEN U OTPAKEHHOM OT NOBEPXHOCTHU aKyCTUYECKOM SHEPIUH K ITaJAI0EN IHEDP-
run). K 3ByKonorJiomarommmM KOHCTPYKIMAM OTHOCSITCSI 3ByKOITIOrJIoLIaomue 00-
JIMIIOBKYU OI'PAyKIAIOLIMX [IOBEPXHOCTEH MOMEILECHUH, INTYYHbIC 3BYKOIIOIJIOTUTEJIH,
00JIMLIOBaHHBIE TOBEPXHOCTH aKyCTUYECKUX IKPAHOB, 3BYKOMOIJIOMIAOLIINE 00JIU-
LIOBKH B KAMEPHBIX [Ty HIUTESISIX U 3ByKOM30JIMPYIOLIMX KoxKkyXax. [ITymmrenu nryma
IIPEHA3HAUCHBI U1 CHUKCHUS 3BYKa, PACIPOCTPAHSIIOIIEIOCs 110 CUCTeMaM BEH-
TUWISALIMY 1 KOHIULMOHUPOBAHUS BO3LyXa.
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MaccuBHble MeTOoAbI
3aWmThbl

ApPXUTEKTYPHO- AxycTiieckne OpraHu3aunoHHo-
NnaHMpOBOYHblE TexXHU4eckune
PauvoHansHoe O6pabotka OrpaHuyeHne
pacrnornoxeHue noMeLLeHni poctyna
NCTOYHUKA
aKyCTU4ecKoro 3ByKomsonaums Mposepka
curHana 1 KOHTPOIb
3BykororroLleHve aKyCTUYECKIX
Y4eT aKycTuieckmx 3ByKoOTpaKeHe CBOVICTB NOMELLEHMS!
CBOVICTB 9fIEMEHTOB
KOHCTPYKLMI Npu CHWXeHe ypoBHS 3ByKa Wcnonbsosarme
NPOEKTUPOBaHNN M nyT” ero orpaxcaatoLmnx

nomeLLeHi pacnpocTpaHeHus KOHCTpYKLMiA
Puc. 2.17. Knaccnuguxaius naccuBHbIX METOOB 3alllUThl aKyCTHIECKOH HH(pOpMauu

[TaccuBHbBIE METOBI 3AILUTHI TOAPA3ACIISIOT HA CHIKAIOLIIE ITYM B UCTOYHHKE
€ro BO3HUKHOBCHUS M CHIIKAIOILME IIYM Ha ITyTH €ro pacinpoCcTpaHEeHusi OT UCTOY-
HUKa (IepeiaTurKa) 10 PacueTHOM ToUkH (TprueMHuKa). CHIKCHUE 3BYKa B UCTOY-
HUKE BOSHUKHOBEHHSI BO3MOXKHO YMEHBLICHUEM €0 BO30Y K/Ial0Ieil aKTUBHOCTH U
3BYKOHM3JTyHYalOIIeil CHIOCOOHOCTH Yepe3 BO3MYIIHYIO cpemy (BO3MYIIHBINA 3BYK ) UITH
yepes 3JIEMEHTBl KOHCTPYKLUH (CTPYKTYPHBIH 3BYK).

L7151 yMeHbIICHUS yPOBHSI 3BYKOBOI MOIIHOCTH, IPOHUKAIOILEH U3 N30 IMPOBAH-
HOr'0 MOMEIIECHHUSI, IPU MPOCKTUPOBAHUM MEPEKPHITUI CTEH, CILIOIIHBIX U OCTEK-
JICHHBIX IBEpEil PEKOMEHIYIOT IPUMEHATh MaTepUasibl U KOHCTPYKLUU, OOeCIIeun-
BaroIue TpeOyeMyIo 3ByKOU30JISALMIO, YCTAHABIIMBATD 3BYKOIIOIJIOUIAoMIre 00JIH-
IIOBKH, U3MEHATh BUOPOHM30JIMpYoOIUe U BUOpopeMnpupyome TOKPHTAS Ha
[IOBEPXHOCTHU TPYOOIPOBOIOB, MPOXOSLIMX YePe3 OMEILEHHsI, NCII0Ib30BATh IJTy-
LIMTE/IN [IyMa B CUCTEMaX BEHTWJISLUK U KOHAWLIMOHUPOBAHUS BO3AyXa.

3BYKOM30JIALIUS CTEH U NIEPEKPHITUI OCYLIECTBIISICTCS IyTEM CO3[IaHUsI MHOT'O-
CJIOMHOM KOHCTPYKITUHM Ha OCHOBE 3BYKOTIOTJIOMIAOIINX MaTeprasioB (BOMJIOK, THII-
c0OEeTOH, TMIICOBOJIOKHO U T. 11.). Heo6xonumMo oTMeTUTh, YTO CyIIECTBEHHOE BJIH-
SIHAE Ha 3BYKOM3OJISILUIO OIPAXKIAIOIINX KOHCTPYKLMI OKa3bIBACT HAJIMUME B HUX
mes1ed U OTBEPCTUA.

HauOoJiee ys3BuMbIMU SIBJISIIOTCS OKHA U IBEPU 3aIlUIIAEMBbIX ITOMelIeHuil. Pac-
CMOTPHM pEIICHHUs 10 UX 3BYKOM30JIAMU 0osiee noapoOHO. OCHOBHBIM Halpasiie-
HHUEM IOBBILICHUS 3BYKOM3OJISALIMYU IBEPEH ABJIICTCS OpraHu3alys TaMOypHOI cuc-
Tembl. [Ipu aTOM 11€51eC000Pa3HO NPUMEHSITD YTSKEJICHHBIE I10JIOTHA JBEepeil, 00MB-
Ky IIOJIOTEH [Bepeil 0OMBOYHBIMH MaTepHalaMu CO CJIOSIMH BaTbl WJIM BOIJIOKA,
HCIOJIb30BATh JIOTIOJIHUTENIbHBIC YIUIOTHUTE/IbHBIC MPOKJIAIKU, TePMETU3UPYIOIIIC
mesu. LlenecoodpasHa 00MIIOBKA BHYTPEHHHUX MTOBEPXHOCTEN TamOypa 3BYKOIIOT-
JIOUIAIOIUMHI NOKPBITUsIMU. OKHA, 3aHUMAIOLIKE 10 YCJIOBUSIM OCBEIICHHOCTHU 10C-
TATOYHO OOJIbIINE TUIOIIAIM OTPaXKIAIOIIMX KOHCTPYKIIMH, SIBJISIOTCS, TaK K€ KaK U
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ngg%ﬁ‘, ‘HanboJIee CJIabbIMU 3JIEMEHTaMH C TOYKH 3PEHUsI 3BYKOM3O0JUPYIOMIEH CIIO-
cdbroctu. Hanbosiee coBeplieHHBIMU B HACTOSIILIEE BPEMsI SIBJIIIOTCSI KOHCTPYKLIUH
OKOH C TIOBBIIICHHBIM 3BYKOIIOTJIOIEHNEM Ha OCHOBE CTEKJIONAKETOB C FepMeTH3a-
eIl BOTYIITHOTO IPOMEKYTKA U 3alI0JTHEHUEM TPOMEKYTKA MEXKIY CTEKJIaMHU pas-
JIMYHBIMH T'a30BbIMU cMecsiMU. CTEKJI0NaKeThl YCTaHAB/IMBAIOTCS B BBITIOJIHEHHBIX U3
pasnuHbIX MaTepuasioB pamax. CTeksia BEIOMpPaIOTCsl pa3Hoil (HE KPaTHOM ) TOJILIM-
HBI M YCTaHABJIMBAIOTCS C HEOOJIBIIMMH HaKJIOHAMHU OTHOCHUTEJIBHO IpyT apyra. Bee
9TO MO3BOJISIET IIPY 3HAYUTEIIBHOM OCJIA0JICHUH CUTHAJIA M30€eKaTh PE30HAHCHBIX SIB-
JICHUH B BO3IYIIHBIX IPOMEXKYTKaxX. B pe3ysibraTe MNHTEHCMBHOCTb PEUEBOIO CUTHA-
Jla Ha BHEIIHEM CTEKJIe OKa3bIBAaCTCS 3HAYMTEIbHO HIDKE MHTEHCHBHOCTH (DOHOBBIX
aKyCTHYECKHX IIIyMOB, 1 CheM NH(OPMAIH TPAIUIIMOHHBIMH JIJIs1 aKyCTHKU METO/Ia-
MH SIBJISICTCS] HEBO3BMOYKHBIM MJIM CUJIBHO 3aTPYJHECHHBIM.

Hanbonee pagnkanbHOI MEpOii 3aIUTH SBJISICTCS IPEPhIBAHNE PacIpoOCTpaHe-
HUS 3ByKa. OTO JOCTHKUMO TOJIBKO B CJlyyae IPUMEHCHUS] BaKyyYMHOH 3BYKOHM30-
Jauun. B ocHOBe crioco0a JIeKUT (U3MYECKOEe SIBJICHUE, COCTOSIIEE B TOM, YTO
3BYK HE MOKET PacHpOCTPaHATbCS B ycToTe. TakuM 00pa3oM, TEOPETUUECKH IIPH
BaKyyMe MEXIy TOYKOU MOJTy4IeHHs MHPOPMAIMU U UCTOYHUKOM PEedH TOTy4aeM
ujeaIbHy10 3ByKou3osnuio. OnHAKO Ha MPAKTHKE 00ECIICYUTD M0JIHOE MpEepbIBa-
HHE HEBO3MOXKHO, TaK KaK TpeOyeTcsi 00ecIeunTb TepMETU3AIMIO He TOJIBKO MEXK-
CTEKOJIbHOTO IIPOCTPAHCTBA, HO U MPOCTPAHCTBA MEKIY MEPEIIeTOM U PaMoid, a
KpPOME TOr'0, IPEI0TBPATUTh CTPYKTYPHOE pacpoCcTpaHEHUE Yepe3 MaTeprall pam.
OxHa 0OBIYHOM KOHCTPYKLMH UMEIOT HU3KUI YPOBEHD 3BYKOM30Js1UK. O4eBUIHO,
YTO BO3MOXKHO YBEJIMYUTH 3HAYCHHMS] TOBEPXHOCTHBIX MACC BHEIIHETrO M BHYTpPEH-
HEro CTEKOJI M pacCcTOsiHUSA MEK1y HUMHU. Kpome Toro, Ha 3ByKOM30JISALIUIO BIIUSICT:

» TePMETHUYHOCTD IIBOB MEXKIY CTEKJIOM U NEPEIJICTOM, EPEIJIETOM U OKOH-
HOW paMoO¥, OKOHHOI paMO U CTEHOM;

» JJIMHA, BBICOTA U pa3Mep HONEPEYHOIo CEUCHHUs NIeperieTa U CTeKJIa,

» TIOIJIOLICHUE 3BYKa B 3BYKOIOIJIOIIAIOUIMX 3JIEMEHTaX MEKIY CTEKJIaMU U
pamotii;

» 0COOCHHOCTU KOHCTPYKLHUH U CIIOCOOBI €€ U3rOTOBJICHHUS U T. [I.

IMMupoxoe pacnpocTpaHeHUE NOJTY YA AKYCTUYECKHUE SKPaHbl, KOTOPBIC UCIIOIb-
3YIOTCSl [IPU HEBO3MOXKHOCTH HPUMEHEHUSI CTAIMOHAPHBIX METOJOB 3BYKOM30JIS-
i, OOBIMHO MPUMEHSIOTCS TTePEIBUKHBIE, CKJIAHbBIE U JITKO MOHTHPYEMBIE aKy-
cTUYEeCKUE 3KpaHbl. [1pu pereHnu 3a1a4 1o 3alUTe BBIIEICHHBIX IOMEIICHUH aKy-
CTAYECKHE DKPAHbl MOTYT OBITh MCIOJIH30BAHBI ISl JOTOJHUTEIHHON 3aIIATHI
JBEpEi, OKOH, TEXHOJIOTMIECKUX IPOEMOB U APYIHX 3JIEMEHTOB OIPAKAAIOIIUX KOH-
CTPYKIIHN, UMEIOIMNX JIOKAJIbHYIO HA3KYIO 3BYKOU30JIUPYIONTYIO CTIOCOOHOCTD.

AXTUBHBIE METOIBI 3AIMUTHl AKyCTUIECKON MH(DOPMAINN, HAIPUMEDP PEUH, OC-
HOBaHbl Ha KCIIOJIb30BAHUU PA3JIMYHBIX T€HEPATOPOB aKYCTUYECKOIO IIyMa, Mac-
KHAPYIOIIMX TOJIC3HBIH 3BYKOBO# curHal. C X TOMOIIBIO TIPOU3BOIUTCS 3alTyMJIe-
HUE PEYEBOro JMANa30Ha B IOMEUICHUSAX U JIMHUAX CBSI3H, a TAKXKE OHU UCIOJIb3Y-
IOTCS VISl OLIEHKM aKyCTUYECKUX CBOMCTB ITIOMEIICHUI.
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B mmpoxoM cmbIciie of IlyMOM NOHUMAIOT IOMEXH, [IPEACTaBJISAIoNMe co00i
CMeCh CJTy4YaiHBIX 1 KPATKOBPEMEHHBIX IEPUOINYECKUX CUI'HAJIOB. B y3KkoM cMbic-
JIe TIOJT ITyMOM TIOHUMAIOT TaK Ha3bIBa€MBbII OeJTbI IITyM, XapaKTePU3YIOIIUICS TeM,
YTO €ro aMIUIMTYAHBIN CHEKTP PacHpelesieH [0 HOPMaJbHOMY 3aKOHY, a CIIEKT-
pajibHasi IVIOTHOCTh MOLIHOCTH IIOCTOSIHHA JJIsl BceX yacToT. [Ipumepom Genoro
HIyma sIBJISIeTCsl TEIJIOBOH 1IyM pe3uctopa. Kpome Oes1oro mryma BIIEISIOT TaKue
Pa3HOBUIAHOCTH IIyMa, Kak (UIMKKep-IIyM U MMIYJIbCHBIM IyM. B reHeparopax
nryma oObIMHO HMCHOJIb3yeTcs Oestblil myM. OH Mo3BOJISIET 3aMacKUpPOBATh I0JIE3-
Hy10 uH(popMaluo Ha ¢oHe myMa. B oTinvne oT 0JHOTOHAJIPHON MJIM MHOI'OTO-
HaJIbHOM NepUoANYEeCcKOil MoMexXH (My3bIKH, IITyMa JIBUraTesIs U T. 1. ), KOTOPbIE ITy-
TeM CIeIuaIbHON 00pabOTKN CUTHAJIA MOTYT OBITh OT(UIIBTPOBAHBL, IOMEXH THIIA
0eJ10ro mryMa npakTU4eCKd He MOAIAI0TCs MOJIHON (PMiIbTpaluy U HOITOMY SIBJISI-
10TCs HanboJiee 3(p(heKTUBHBIMH /17151 3aKPbITUS T0J1e3HOi nHpopmanmu. Kpome Toro,
aKyCTHYECKHe TeHepaTopbl 6estoro mryma 3pQeKTUBHBI ele U TeM, YTO BO3MeH-
CTBYIOT HEIIOCPEICTBEHHO Ha BXOIHBIC HM3KOYACTOTHBIC TPAKTHl MOACIIYIINBAIO-
X cucTeM (MUKPO(OHBI ) HE3aBUCHMO OT OCOOCHHOCTEH NX CXEMOTEXHHUKH 1 TIPUH-
LIUIOB Nepefadd HHGpOpMaIuH.

L7151 321U T OT yTEUYKU HHPOPMALIUU 110 KaHAIaM OOOYHBIX 3JICKTPOMAarHUTHBIX
M3JTyYCHUI 3JIEKTPOHHO-BBIYMCIIUTEIbHON TEXHUKH MCIIOJIb3YIOT FeHePaTOPhI IIyMa,
M3JTyYaroliye akTUBHYIO HIMPOKOIIOJIOCHYIO PAIOIIOMEXY ,, BO3ICHCTBYIOLIYIO Ha BXO/-
HBIE 1IN PagUONPUEMHBIX YCTPOUCTB. AHAJIIOTMYHBIC IPUOOPH! UCHIOJIb3YIOTCS IS
3aIIMTHl OT YTEUKH HH(OpMALIMK [0 JIEKTPUIECKON CeTU U TeJIC)OHHBIM JIMHUSIM.

Y nopo6HBIX cucTeM UMeeTCst LieIblid psii HeAOCTAaTKOB. Bo-1iepBbIX, 3HAUUTE b~
HO IOBBILIACTCS YPOBEHb (DOHOBBIX aKyCTHYECKUX IIYMOB B 3aIIMIIAEMOM IIOME-
LICHUH, YTO MPUBOJUT K OBICTPOI yTOMIIIEMOCTH HaXOISAIIUXCs B HEM Jofieid. Bo-
BTOPBIX, IPH PAa3roBOpe B 3alyMJICHHOM MOMEILICHUU Y€JI0BEK HHCTUHKTUBHO Ha-
YMHAET FOBOPUTH IPOMYE, TEM CaMbIM ITOBBIILIAETCH OTHOILICHUE CUTHAJI/TIOMEXa Ha
BBIXOJIC IPUEMHUKA aKyCTHYECKOH pa3Benku. B-TpeTbux, B ciiydae, Korjga B Kade-
CTBE UCHOJIHUTEIBHBIX MEXaHU3MOB CTAHIIMI aKTUBHBIX aKyCTUYECKHUX IIOMEX HC-
I10JIb3YIOTCSI BUOPOJATUUKH, KOTOPBIE IT03BOJISIOT HECKOJIBKO CHU3UTD YPOBEHB aKy-
CTUYECKUX IIYMOB B NIOMEUICHUH, B JCHCTBUE BCTYIAIOT MEIULMHCKUE (HaKTOPHI.
CosznaBaeMble CTaHIMAMM ITIOCTAaHOBKM IOMEX BUOPOKOsIeOaHMs, UMesl IUPOKHii
Y4acTOTHBIN Auana3oH (0T eauHuL repu 1o 20 I'mr), pasnpaxatoiie BO3ICHCTBYIOT Ha
HEPBHYIO CHCTEMY, BBI3bIBasl U3MEHEHHS KaK (PU3MOJIOTMYECKOr0, TaK U (PyHKLMO-
HaJIbHOI'O XapakTepa B opraHusme desioBeka. [Ipu onpenesieHHbIX ycJI0BUAX Oeil-
CTBHE IMPOKOIIOJIOCHOH BUOpALU CTAHOBUTCS ONACHBIM 15 3[10POBbSl, CHUKAIOT-
sl IPOU3BO/IUTESIPHOCTD 1 KAUYECTBO TPYIa, MOKET BOSHUKHYTh BUOpaLlMOHHas1 00-
Jie3Hb. B cBsI3u ¢ 3TUM OoTMevaeTcsl TEH/ICHLMS OTKa3a OT IPUMEHEHUS aKTUBHBIX
CHCTEM 3alllyMJICHUS] B aKYCTHYECKOM JIMaIa30He.

Kpome rerepaTopos 6es10ro 1rymMa B Ka4eCTBE MACKUPYIOLIETO BO3ICHCTBUS IPU
pasroBope peKOMEHIyeTCsl UCII0JIb30BaTh IOMEX0CO3AIOLINE MAarHUTHBIC IJICHKH,
KOTOpBIE MOYHO 3aIlMcaTb B MECTHOM Oape, pecTopaHe WU JPyroM MecTe, IZe
BE/IETCSl HECKOJIBKO Pa3srOBOPOB OAHOBPEMEHHO. My3bIKa TaK:Ke MOXKET UCIIOJIb30-
BaTbCs JIS1 TOTO, YTOOBI TPYAHEE OBLJIO OTVIMYUTH I'0JIOC OT MOCTOPOHHUX LITYMOB.
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JT0@OY (hOHOBBIIA IITyM TOMOKET IIPELYIPEAUTH CINTHIBAHHE JIA3CPHBIM JTy4OM BUO-
pdniii OKOH M MCIIOJIb30BaHNE KOMITBIOTEPA 7151 MpeoOpa3oBaHust BUOpannii ((huib-
TpalKy CUI'HAJIa) B 3BYK.

leHeparopsbl HiymMa
NPOMBIIIIEHHOINO NPOH3BOACTBa

B Hacrosmee Bpems Ha POCCUICKOM pBIHKE IIPEACTABJICH LIEJIBI Pl Moaesiei
reHepaTopoB aKyCTUYECKOro IryMa. KopoTko paccMOTpUM JIMIIb HEKOTOPBIE U3 HUX.
Cy1ecTBYyIOT CTallMOHAPHbIE FEHEPATOPHI IIyMa, 3BYKOBbIE KOJIOHKHA KOTOPBIX ycC-
TAHABJINBAIOT B BEHTWIALIMOHHBIX OTBEPCTHUAX, BO3yXOBOAAX M IIP., a TAaKKEe —
[OPTaTUBHBIE I€HEPATOPBl aKyCTUYECKOI0 OEJIoro ImyMa, KOTOphle MOTYT IIpHMe-
HATHCA BE3JIE, II€ 9TO HEOOXOIUMO.

B nx Ha3BaHUAX HeJapoM NPHUCYTCTBYIOT [(Ba CJIOBA: «aKyCTHYECKHI» M «Oe-
JIBI». AKyCTUYECKUH IIOTOMY, 9YTO MaKCUMYyM H3JTyYCHHs JIEKUT B PEUYEBOM [Ua-
na3oHe 4acToT. M caMu pasroBapuBarolie 3TOT IIyM TOXKE CIIbIIAT. bebiM Ha3bl-
BaeTCs IIyM, CIIEKTPaJIbHEII COCTaB KOTOPOIo OOHOPOJIEH 110 BCEMY IMAIa30Hy U3-
JIydaeMbIX 4acTOT. Takoil curHai siBjsieTcs CJIOKHBIM, KaK U Hallla pedb, U B HEM
HeJIb34 BBIIEIUTD KaKUX-TO IIPE00IIaialoIiX CIIEKTPaIbHBIX COCTaBIAoMMX. Jlesto
B TOM, YTO CYIIECTBYIOIINE Ha CETOAHSAIIHNN 1EHb METO/BI OUUCTKH 3BYKOBBIX CHUT-
HaJIOB C JIETKOCTBIO CIIPABJIAIOTCA C IIPOCTHIMH IIOMEXOBBIMU CUI'HAJIAMH, KOTOPBIE
MMEIOT B CBOEM COCTABE OJIHY MJIM HECKOJIBKO, HO OTPaHMYEHHOE KOJIMYECTBO, CIICK-
TPaJIbHBIX cOCTaBJIAOMUX. Ecin NpOTUBHUK BCTPOUIT MUKPO(DOH B OJIOK MUTaHUS
BaIllero KOMIIBIOTEPA, TO IIyM €r0 BEeHTWIATOPA IIOJTHOCTBIO «3a0UBaeT) I0JIE3HbIH
curtas. OgHako ycTpOHCTBO MO Ha3BaHHEM «aJalTUBHBIN (QUIbTP» MO3BOJIAET
«BBITACKUBAaTb» I0JIC3HBIN CHUI'HAJI U3-II0/] 3TOTO IIyMa C BIIOJIHE IPUEMJIEMBIM Ka-
4ecTBOM. Ellle oMH MOMEHT: €CJIX 3alllyMUThb ITOMELIECHHUE CJIOKHBIM, HO U3BECT-
HBIM CHUI'HAJIOM, HallpUMEpP BKJIIOYUTb PAJUONPHEMHUK, TO y IOJC/IYIINBAIOLIETO
€CTh TEOPETHYECKAsA BO3MOKHOCTb 3alMCaTh JBa CHI'HajIa — IIOJIE3HbIA C HaJIo-
’KCHHOH Ha Hero pajmoriepenavyeil U OTAEIbHO paguolepenady, a 3aTeM BEYECTb
OIVH CUTHAJI U3 IPyToro, B pe3yJIbTaTe 4Yero OCTaHETC TOJIBKO I0JIE3HBIM CUTHAIL.
beblit rym TakuMu criocodamu oTPUIbTPOBATH HE YAAETCH.

['eHeparop myma ANG-2000

I'enepatop akyctuyeckoro myma ANG-2000 (puc. 2.18) npenHasHaveH aJis 3a-
IIUTHl HOMENIEHUI OT BO3MOKHOT'O IPOCJTYIINBAHUS Yepe3 MPOBOIHBIE MUKPOQO-
HBI, PAIIOMHUKPO(OHBI 1 CTETOCKOIIBI, OJIOKUPOBAHUS J1a3¢pPHOI0 CheMa aKyCTHYeC-
KOii MH(pOpPMALIK C OKOH, CO3aHMs IOMeX 3ByKO3allKchiBaolel annaparype. ['e-
HepaTop UMeeT IUIaBHYIO PETYJIMPOBKY 1 CBETOAMOIHYIO MHIMKAIMIO YPOBHS LIlyMa,
BO3MOKHOCTb MOJK/IIOUEHHs] aKyCTUUECKUX u3imydaTesieil Tuna OMS-2000 u Buo-
paumoHHbIX u3ityvareseir Tuna TRN-2000. B koMiuiekT nsniesust BXOOUT CeTEBOM
ajganTep MUTaHus. AKyCTHYECKHE U BUOPAIOHHBIC U3/Ty4aTed, SJIEMEHTHl Kper-
JieHHs1 BUOPALMOHHBIX U3JTy4aTesell K CTeKJIaM IOCTaBJISIOTCS OTAEIIBHO.
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Puc. 2.18. I'eneparop akycTHuecKoro
myma ANG-2000 ¢ akycTU4ecKuMU 1
BUOPAIIOHHBIMH M3JTyYaTeJISIMH

OcHoBHbIe TEXHHYECKHE XaPAKTEePUCTUKU

Huana3oH akycTuueckoro mryma, I'm ....................... 250—5000
[Mpenesbl peryMpOBKH BHIXOMHOTO HAPSDKCHHS

Ha Harpy3ke 6 OM, B ... ... 0—14
MuHnMaIbHOE COMPOTUBIICHNE HATPY3KU, OM .....oeeiiviiieeenenen. 1
ConpoTHBJIEHUE OAHOTO U3TY4aTe A, OM.....eeiiniiiiiiiiiiiiniiene 6
KosmaecTBOo mopKio9aeMbIX H3JTyvaTeNeil Ha OquH

(931003 98 11 ¢ (SO no 18
Hanpspxenne nmutanus, B ... e 12—18
[TOTPEOIAEMBII TOK, A ...coooviiiiiiiiiiiieiniiieeenieeeene He OoJiee 2
TabapUTBI, MM ...ooouviiiiiiiiiiiiiic e 43x152x254

CHcrema akycToBHOpo3amyMaeHusa VNG-0006D

IIpennasHaueHa /11 3alUTH] IOMEIIEHHI OT yTEUKH aKyCTHYEeCKOI MH(popMmaLm
10 BUOpOKaHa/IaM M 4epe3 TEXHUYECKUE CPEe[CTBAa CheMa aKyCTHYEeCKOH MHpopMa-
IIUY, UCTIOJIB3YIOIHE MUKPO(OH. YCTPOICTBO (hOPMHUPYET aKyCTHIECKHE U BUOpaLu-
OHHBIE IITYMOIIO/IOOHBIE CUTHAJIBI, BOCIIPOU3BOMMEIE Yepe3 aKyCTUUECKUE KOJIOHKU
u BubponpeodpaszoBatesy. VMimeercss BOSMOXHOCTb IIJIABHOH PErYJIMPOBKH YPOBHS
IIIyMOBOTI'O aKyCTUYECKOro cUrHana. OcoOeHHOCTbIO YCTPOICTBA SIBJIICTCS UCTIONb-
30BaHMe BUOponpeoOpa3oBaTesieil Ha OCHOBE MbE30KEPAMUKH, 00JIaJAIONIUX BBICO-
Kol 3()eKTUBHOCTBIO IIpU (hopMUPOBaHUH TPEOYEMOro YpOBHsI BUOPALIMOHHBIX 110-
MeX. ['eHepaTop IIymMa 1 UCIOJIb3yeMBbIX C HUM JaTYMKOB M0Ka3aH Ha puc. 2.19. [pe-

Puc. 2.19. T'eneparop nryma
VNG-0006D u BubpanuoHHube
HaTYAKA
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yCMOTpEHHasT B YCTPOICTBE BO3MOXKHOCTB MOKJTIOYECHHS ITPeodpa3oBaTesieit mo3Bo-
3aIlyMJIATB IPOCTPAHCTBO HaJl OABECHBIM ITOTOJIKOM, BEHTIIIIMOHHBIE KaHa-
JIBL ¥ IBEpPHBIC TaMOYpbl. KOMILJIEKT IocTaBKM IpelycMaTpUBaeT Bce HEOOXOIUMBbIC
YCTQHOBOYHBIC 3JIEMEHTHI /111 MOHTaXa.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

Juana3oH akyCTUYECKOT0o IyMa, Il ......ccoooeiniiiniiiniiiinnn 200—15000
YpoBeHb IPOMKOCTH 3alIANIAEMbIX PECUCBBIX

CHUTHAJIOB, JID . ...oiiiiiiiiie e He OoJtee 75
MaxkcuMasbHOE KOJIMYECTBO BUOPONPE0OPa30BATEIICH, HT. .......ceeneeeen. 12
MuHIMaTbHOE CONPOTHUBIICHAE HATPY3KH, OM ...oooiiiiiieiiiiiieiiiiie e 8

KoMnaeKe yabTpa3ByKOBOH 3aLLUMTDI
NOMeLIeHHH «3aBeca»

Hcnonb3yercs 11 HapylIeHUs paboTOCIIOCOOHOCTH (ITOAABJICHUS) PA3TMIHBIX
MHUKPO(MOHHBIX YCTPOICTB, ITpeTHa3HAYCHHBIX JIJIs1 HECAHKITMOHMPOBAHHOT'O IIepexBaTa
AKyCTHYECKOU MHpOpMaI (IMKTOPOHOB, PAIO- K BCTPOCHHBIX MUKPO(OHOB).

Komruteke npenHasHayeH /ijist paboThl B 3aMKHY TOM ITPOCTPAHCTBE (IOMEIICHIN ) U
obecreunBaeT 3aIUTy, B 3aBUCUMOCTH OT HEOOXOIMMOCTH, KaKOH-TMOO JIOKAJIbHOM
00J1aCTH WM IOMEILEHHs B 1I€JI0M, UCIIOJIb3Y$s] MHOIOKaHAJIbHYI0 BEPCHIO KOMILIEKCa.

MunHnMasbHasi KOHQUTY palysi KOMILIEKCa — IBYXKaHaJIbHas1, 00eCIIeYnBaloas
3amuTy B 00bemMe 27 M3, TIpr HeoOXOIMMOCTH KOMILTEKC UMEET BO3MOYKHOCTD Ha-
parBaHusl.

OTmunTeTbHON 0COOEHHOCTBIO KOMILTIEKCA SIBJIIETCS BO3AEHCTBHE HA MUKPO(DOH-
HOE YCTPOHCTBO U €r0 YCHJIUTEIIb JOCTaTOYHO MOIIHBIM YJIbTPa3BYKOBBIM CHIHAJIOM
(rpymmoii CUrHaJIOB). JTO BO3JIEHCTBHE BBI3bIBACT OJIOKUPOBAHUE YCHIIUTEIS U BO3-
HUKHOBCHHUE 3HAUYNTETbHBIX HEJTMHEWHBIX MCKaYKCHHI, TPUBOMISAIIMX B KOHEUHOM CUETE
K HapyIIEHHIO PaboTOCIOCOOHOCTH MUKPO(POHHOIO YCTPOHCTBA (€T0 MOIABJICHHIO).

[TockosibKy BO3MECTBIE OCYIIIECTBIISICTCS MO KaHATY BOCIPUSITHS aKyCTHYECKO-
T'O CUTHaJIa, TO COBEPUICHHO HEBAYKHBI JIaJIbHEHIIE TpaHCPopMaIysi, CliocoObl 1 Ka-
HaJTbl Iepefayur IepexBaueHHON aKyCTUUECKOI MHPOpMAaIiy (OHA MOT'YT OBITh CKOJIb
YTOHO CJIOKHBIMH ), TaK KaK MHPOPMAITMOHHBII aKyCTUYECKHUIA CUTHAIT TIOJIABJISICTCS
Ha 3Tare ero BocnpuaTusi. Bee 9To feaeT KOMIUIEKC 0CTAaTOYHO YHUBEPCATbHBIM
M0 CPaBHEHHMIO C CYIICCTBYIONIMMHI KOMIUIEKCAMU U CPEICTBAMU aKTHBHOM 3aIUTHI
aKyCTHYECKON MHPOPMAITMU OT YTEUKH [0 TEXHUYECKAM KaHaJIaM.

IpHHUHMNIHAObHbIE CXE€Mbl NeHEPATOPOB IyMa

KpOMe IIPOMBIIIIJICHHBIX o6pa3u013 IS 3allIATBI aKyCTUYCCKOI'O KaHasla MOT'YyT €
YCIIEXOM HCIIOJIb30BATHCS U '€HEPATOPHI, U3TOTOBJICHHBIC CAMOCTOATCIIBHO. Hixe
MMPUBOAATCA HECKOJIBKO IMPUHIHUIINAJIBHBIX CXEM PA3JIMYHbIX I'CHEPATOPOB aKyCTHU-
YCCKOro myma, NpuroaHbixX 1Jis U3rOTOBJICHUSA B JOMAIIIHUX YCJIOBUSIX.
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FeHepaTtop 6enoro uyma

CaMbIM IPOCTBIM METOIOM IOJIYUYCHUs O€I0r0 ITyMa SIBJISICTCS UCII0JIb30BaHUE
LIYMSIIUX JIEKTPOHHBIX 3JIEMEHTOB (JIaMIl, TPAH3UCTOPOB, PA3JIMYHBIX JUOIOB) C
yCUJICHUEM HalpsiKeHus yma. [IpuHiminuaibHas cxema HeCJI0KHOTO reHepaTopa
nryma npuseieHa Ha puc. 2.20.

Ucrounnkom 1ryma siBJisieTCs Oy IPOBOAHUKOBBINA 1101 — cTabuautpon VDI
tuna KC168, paboTaronuii B pexuMe JJABUHHOTO MTPOOO0sI IPU OYEHb MaJIOM TOKe.
CuJia Toka yepes cradmutpoH VD1 cocrasisieT Bcero jimib okoj1o 100 MxA. Hlym
KaK I10JIC3HBI{ CUI'HAJI CHUMAETCS ¢ KaTojia cTadmiuTpoHa VD1 n yepe3 KoHJeHca-
top C1 nocrynaet Ha MHBEPTUPYIOILMI BX0 oniepalmoHHoro ycuuresist DA tuna
KP140¥]11208. Ha HenHBEepTUPYIOILMI BXO 3TOr0 YCHJINTEJISl NOCTYIAaeT HaIps-
JKEHHE CMELICHUSI, PaBHOE II0JIOBUHE HAINIPSHKEHUS IUTAHUS C ACJIMTESIsl HalpsiKe-
HUs, BBIIOJIHEHHOTO Ha pe3uctopax R2 u R3. Pexxum paboTbl MUKPOCXEMBI OIpe-
nensiercs: pesucropom RS, a koadduiment ycunenuss — pesucropom R4. C Ha-
IPY3KH YCHJIMTEJISI IEPEMEHHOI0 pe3nucTtopa RO YyCHIICHHOE HamlpshKEHHE Iyma
[IOCTyIIAaeT Ha YCUJIUTESIb MOLIHOCTH, BBIIIOJIHEHHBbI Ha Mukpocxeme DAZ2 tuna
K174XA10. C Bbixoma ycuuTess IIyMOBON CUTHaJ yepe3 KoHuaeHcatop C4 mo-
CTyNaeT Ha MaJIorabapUTHBIN IMPOKOIIOJOCHBIH I'POMKOroBopuTesb BI. YpoBeHb
[IyMa peryJmpyercst pe3uctopoM R6.

CrabuwutpoH VDI reHepupyeT IIyM B IIUPOKOM JIMara3oHe YacTOT OT SAUHHUI]
repu 10 aecsaTkoB Merarepil. OHaKo Ha MpakTHKe OH orpanudeH AYX yeunuresns
u rpoMkoroopuress. Craduwnmutpon VDI nonbupaercs 10 MaKCUMaIbHOMY YPOB-
HIO IITyMa, TaK KaK CTAOMJIMTPOHBI IPEACTABIISIOT COO0H HEKaTMOPOBAaHHBII UCTOY-
HUK ymMa. OH MOXKET OBbITh JIIOOBIM C HAIIPSZKEHUEM CTaOMJIM3allMd MEHee Harps-
YKEHUsI TUTaHUsI.

Mukpocxemy DAI MoxHO 3ameHuTb Ha ycuuresp tuna KP1407Y12 wnu sto-
00i1 OIepaIMOHHBIN YCUIIUTENb C BBICOKOM IPAHNYHON YaCTOTOH KO PHUIIMEHTA eITH-
HUYHOro ycwieHusl. Bmecto ycmmuresns Ha DA2 MOXHO UCIO/Ib30BaTh 11000 Y3Y.

st mosty4yeHus1 KaJMOpOBaHHOTO 110 YPOBHIO IIyMa I'€HepaTopa UCIOJIb3YIOT
crelyasbHble IyMsIIIIe BaKyyMHbIe 1uobl. CeKTpasipHast IVIOTHOCTh MOLTHOCTH
TeHepUpPyeMoro Iyma MponoplroHabHa aHogHOMY ToKy auona. Illupokoe pac-
IIPOCTPaHEHHUE MOJTYyYIIN IyMOBbIe anofbl AByX ThioB — 2J13b u 2J12C. [1epBrrit
reHepupyet myM B noJioce 10 30 MI'n, a Bropoit — no 600 MI'u. Ilpunuunuans-

R1 R2
82k 10k

O +9B

DA1
R5 KP140y[1208
270k

DA2
K174XA10
- c1
Puc. 2.20. ITpunnunuans o R6 . 04
Hasi cxeMa reHeparopa | . ,\oo0.0
+
6eJstoro myma H DA2 —
VD1 H R3 c2

KC168 10k 0,33 Jlo 3 'R 0 5Br;][||_|_|
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Puc. 2.21. [TpunnunuasbHas cxema reHepaTopa IyMa: @ — Ha HIyMSIIIIX BaKyyMHBIX
JMoMIax; 6 — CIIEIMAaILHOIO 0JIOKA MUTAHUS

Hasi cxema reHeparopa IymMa Ha NIyMsIIIuX BaKyyMHBIX THO/IaX MPHUBE/IcHa Ha pHC.
2.21, a. Pezucrop R1 tuna MJIT-0,25; R2 — npoBOJIOYHBIIA, KCIIOJI3YETCS COBME-
ctHo ¢ auopoM 2J13b. Ilutanue reHeparopa OCyHIECTBIISICTCSI OT CIICIUATBHOIO
0JI0Ka, cxema KOTOporo mpuBeieHa Ha puc. 2.21, 6.

LlndppoBon reHeparop LiymMa

Lundposoii mrym mpencrapigeT codboit BpeMEHHOH CITydaitHbIi TIporiecc, 0Jm3-
KUii TI0 CBOMM CBOMCTBAM K IIPOIIecCy (M3NIECKUX ITyMOB, U IO3TOMY Ha3bIBACTCS
nceBocIyyaiiHpiM nporieccoM. Llugposas nociaeqoBaTe/IbHOCTb IBOMYHBIX CHM-
BOJIOB B IM(POBBIX TeHEPATOPAX IIyMa Ha3bIBAeTCS IICEBIOCITyYaifHOI MOCIIeI0Ba-
TEJIPHOCTBIO, TIPEJICTABIISAIONICH cO00ii MOCIeNOBATEIBHOCTD MPSMOYTOJIBHBIX UM-
MYJIbCOB TICEBIOCTYYaHON MINTEILHOCTH C TICEBIOCTyYailHBIMI MHTEPBaJIaMU
Mexny HuMu. [lepuon noBTopeHust Bceil MOCIeq0BaTEIbBHOCTH 3HAYUTEIIBHO Tpe-
BBIIIAET HAaUOOJIBLINI MHTEPBAJI MEKAY uMmmysiabcamu. Hanbosiee yacTo npumeHsi-
I0TCS TTOCJICIOBATEIbHOCTH MaKCHUMAaJIbHON JUTMHB — M-110CIe10BaTeIbHOCTH,
KOTOpBIE (POPMUPYIOTCS TPH ITOMOIIH PETUCTPOB CABUTA U CYMMATOPOB 110 MOJTY-
JIIO 2, UCTIONB3YIOIUXCS /1J151 TIOJTyYeHHUsI CUTHasIa 0OpaTHOM CBS3HU.
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[IpuHIMnuanpHas cxema reieparopa yMa ¢ pABHOMEPHO CHEKTPaIbHOM IUIOT-
HOCTBIO B paboyeM [inana3oHe YacTOT NpuBeleHa Ha puc. 2.22.

DTOT reHepaTop IHIyMa COHACPKHUT IOCJIEI0BATEIbHbI BOCBMUPA3PAIHBII pe-
TUCTP CIBUra, BBIIOJHEHHBIH Ha Mukpocxeme KS61MP2, cymmarop no moaysto 2
(DD2.1), TaktoBsiii reaepatop (DD2.3, DD2.4) n uens 3amycka (DD2.2), cobpan-
Hble Ha Mukpocxeme K561JIT12.

TakToBBIil reHepaTop BBIIOJIHEH Ha 3sieMeHTax DD2.3 u DD2.4 o cxeme MyJib-
TtuBuOpaTopa. C BbIXO/1a FeHepaTopa MoCIeI0BaTEIbHOCTD IPSIMOYTOJIbHBIX UMITYJTb-
coB ¢ yacToToil cieoBanus okoJio 100 kI’ moctynaet Ha Bxoas! C perucTpoB COBU-
ra DDI1.1 v DD1.2, oOpa3ytonux 8-paspsiiHblil peructp casura. 3anuch uHpopma-
Uy B peructp npoucxomut no Bxoxam D. Ha Bxon D perucrpa DDI.1 curHan
MIOCTYTIAET C 3JIeMEHTa 00paTHOM CBsA3M cymmaropa no monymmo 2 — DD2.1. Tlpu
BKJIIOYCHUH IIUTaHUS BO3SMOKHO COCTOSIHUE PETMCTPOB, KOI/Ia HA BCEX BBIXOAAX IPH-
CYTCTBYIOT HU3KUE YPOBHU. Tak Kak B peructpax M-1ocsieoBaTeIbHOCTH 3aIperiie-
HO IOSIBJICHHUE HYJICBOI KOMOMHAIINM, TO B CXEMY BBEICHA LICTIb 3aITyCKa FeHepaTopa,
BBINIOJIHEHHAsA Ha 3yieMenTe DD2.2. [1pu BKIIIOUCHUN NIUTaHUs TOCTICAHUI GopMuUpy-
€T Ha CBOEM BBIXOJIE YPOBEHb JIOTHYECKON EIMHUILIbI, KOTOPBI BHIBOAUT PETHCTP U3
HyJsieBoro coctosiHusl. Ha nanbHeiinnyio paboTy reneparopa Lielb 3allyCKa He OKa3bl-
BaeT HUKaKoro BimssHus. CHopMUpOBaHHBL IICEBIOCTyYaliHbII CUTHAJT CHUMAETCS C
8-ro paspsiga perucTpa caBura U NocTynaeT [Jisl IajbHEHIIero YCUJICHHSI U U3JTyde-
Hus. HanpsbkeHue uctoyHuka nuranus MoxeT ObTe oT 3 10 15 B.

B ycrpoiictse ucnosnbzoBanel KMOII-mukpocxemsl cepun 561, ux MOxHO 3a-
MEHUTb Ha MuKpocxeMbl cepuil K564, K1561 wm K176. B nociyiennem cityvae Ha-
MPSHKEHUE TMTaHUs TOJKHO ObITh 9 B.

[IpaBusnbHO cOOpaHHEBI reHepaTOp B HaJlaKUBAHUM HE Hy:kaaeTcs. Vi3aMeHeHuem
TAKTOBOI YaCTOTBHl MOYKHO PETYJIMPOBATH IMANa30H YaCTOT LIyMa ¥ HHTEPBAJI MEKILY
CHEKTPaJIbHBIMU COCTABJISIOIINMH JIJIS1 3aJaHHOI HEPaBHOMEPHOCTH CIEKTpa.

Puc. 2.22. ITpuniunuasbHas cxema
c2
11(pPOBOro reHepaTopa Iyma R2 330

10k

C3

R3 330

10k

BeixoA = vp2 k522
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& 2.2. PaauoMHKpO@OHDbI

PannomukpohoHBI IBJISIOTCS] CAMBIMU PAaCHPOCTPAHEHHBIMU TEXHUYECKIMHU CPefl-
CTBAaMH BEJICHHS] KOMMEPUYECKO pa3BeKu. VX MomysIipHOCTb OOBSICHACTCS TIPEXK-
Jie BCEero yaoOCTBOM MX OINEPAaTHBHOTO HCIIOJIb30BAHUS, IPOCTOTOM NMPUMEHEHHUS
(He TpebyeTcs UIMTESIbHOrO 00YyYeHHUs IepCOHAIa), ICIEeBU3HOM, OYeHb HEOOJIb-
MU pa3MepamMH.

Pamromukpo¢oH, Kak ciieqyeT u3 Ha3BaHUsi, 3TO MUKPO(OH, 0ObEIMHEHHBIH C
pajioKaHAJIOM ¥ IIPeHA3HAUYCHHBIH [T TIepeiaul aKyCTHYeCKoi nH(popMaIy Ha
paccrosiHie. B HacTOSIIMIT MOMEHT HET YCTOSIBIIETrOCsI Ha3BaHUSI 9THX YCTPOMCTB.
VX Ha3bIBAIOT paouo3axkaaokamu, 3aKAdOHbIMU YCMpoicmeamu, paouodaza-
MU, PAOUOKANCYAAMU, THOTA «KYyUKaMHI» WIN «KJIOMaMH», HO BCE-TaKU CaAMBIM
TOYHBIM Ha3BaHHEM CJICAyeT IPHU3HATh Ha3BaHHUE «PATUOMHKPO(GoH». Mbl Oynem
NPUACPKUBATHCS B A IbHEHUIIEM UIMEHHO 9TOTO Ha3BaHUS.

B o6mem Busie cTpyKTypHasl cxema paiuoMUKpogoHa IpuBeieHa Ha puc. 2.23.

B mpocreiimem cityyae panmoMUKpPO(GOH COCTOUT M3 COOCTBEHHO MHUKPO(OHa,
T. €. YCTpOICTBA /IS IPeoOpa3oBaHMs 3BYKOBBIX KOJIEOaHHI B 2JIEKTPHUYCCKHE, 3a-
matoriero BeicokodactotHoro (BY) reneparopa — ycTpoiicTBa, reHEpUPYIOIETO
BY-kosnebanus (HECyLIyIO 4acTOTY ), IPOMOLY/IMPOBAHHBIE 3JIEKTPUYECKUMU CUT-
HaJlaMH ¢ MUKpPO(OHA, ¥ aHTEHHBI, M3JTyJaloIlIeil 9TH 2JICKTPOMAarHUTHBIEC KoJieOa-
HHSl. YCTPOMCTBA yIPaBJICHUS M 3alIMCH HE SIBIISIOTCS 003aTE/IbHBIMU 3JIEMEHTa-
MU paguoMuKpodona. OHM IpeHa3sHaYeHbl U1 PACIINPEHHS €r0 BO3MOXKHOCTEH:
JAVCTaHIMOHHOTO BKJIIOYCHUS/BBIK/IIOUCHUS TIEpelaTihKa, MUKPO(OHa, MepeKIo-
YeHHsI PSKUMOB PaOOTBHI, 3aIUCU U CXKATHS MHPOPMALIUH.

MukpodoH ompenessieT 30Hy aKyCTHYEeCKOH YyBCTBUTEJIBHOCTH (OOBIYHO OHa
KoJiebJieTcs oT HeckoJsibkux 10 20—30 M), paauonepegaTduk — JaJbHOCTb Jeii-
cTBUs paguosmHuy. OCHOBHBIMU TapaMeTpaMH ¢ TOYKH 3PEHHs JaJIbHOCTH Jei-
CTBUS JIJIS TIepeaTunKa SIBJISIOTCS MOLIHOCTh, CTAOMJIBHOCTh HECYIIEeH YacTOTHI,
[nanasoH 4acToT, BU MOy ISAnuH. JlaibHOCTD eiicTBYsA, rabapuThl U BpeMsl He-
HPEPHIBHO pabOTH HAXOAATCS B O4€Hb TECHOM 3aBUCHMOCTH JIPYT OT Apyra. B ca-
MOM JieJ1e, IS yBEINUYCHHSI TAIbHOCTH IIPEK/IE BCEro HEOOXOINMO YBEJIMYUTh MOII-
HOCTb IepeaTynKa, OTHOBPEMEHHO C 9THM BO3pacTaeT TOK, HOTPEOJIIeMbIil OT

MukpodoH Pagunonepepatunk 4\(

|

YcTpoiicTBo YcTpoiicTBO YcTpoiicTBO
nuTaHus 3anucu ynpaeneHus

Puc. 2.23. CtpykTypHas cxema pauoMUKPOQoHa
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Puc. 2.24. Bo3aMOKHBIE MeCTa YCTaHOBKH paiOMHUKPO(OHOB

WCTOYHUKA INTaHUs, KOTOPBIA OBICTpee pacXxomyeT CBOU pecypc, a 3HA4UUT, COKpa-
IIaeTCs BpeMs HEIIPEPBIBHOU paboThL. Y TOOH €ro MOBBICUTD, YBEJIMIUBAIOT EMKOCTD
OaTapeil muTaHus, 9TO BJICUET 3a co000il pocT rabapuToB paguoMukpodona. Mox-
HO YBEJIMYUTD JJIUTESIBHOCTb PabOTHI NepeaTylKa BBEIEHHUEM B €I0 COCTaB YCT-
poiicTBa TUCTAHIMOHHOTO YIIPaB/IeHHs (BK/IIOUEHNE/BBIKJIIOUEHHE ), OJHAKO 3TO TaK-
’Ke CKaxkeTcs Ha rabapurax (HeodoxomuM npueMHUK cuctemsl [Y). [lins ysennde-
HU$1 1aJIbHOCTH IPUMEHSIOT IPOMEKYTOUHbBIE PETPAHCIIATOPHL, @ PATUOMHUKPO(OHBI
MHOH pa3 yCTaHABJIMBAOT Ha MeTaJUIMYECKHE NPEAMETHl — TPYOBl BOLOCHAOKe-
HU$l, PaIMaTOPhl OTOIICHUS, OBITOBBIE 3JIEKTPOIPUOOPEI, KOTOPHIE B 9TOM CJlyyae
CJTy>KaT IONOJIHUTEIIbHOM Nepenatomieil anteHHoi. CylecTBeHHOE BIUSHNUE Ha [1JTH-
Hy paJiioKaHajia OKa3blBaeT, KOHEUHO, U TUIl paioIprueMHoro ycrpoiicta. Kpome
TOT0, HY’KHO UMETb B BHAY, YTO yYBEJIMYECHHE MOIIHOCTH MepeaTynka o0sierdaeT
BO3MOYKHOCTb €r0 0OHapyKEHHUS.

Hanuune GoJtbiioro kosmyecTsa Mojiesielt palioOMUKPO(OHOB OOBSCHAETCS TEM,
YTO B Pa3/IMYHBIX CUTyallUsIX TpeOyeTcs BIOJIHE olpesieseHHas Moaesb. Craiuo-
HapHBIE MOJIEJIN IIUTAIOTCS OT JIEKTPUYECKOM CETU U OOBIYHO pa3MeIlaoTcs B TOp-
niepax, TeJIEBU30pax, 3JIEKTPOPO3ETKaX, JIIOCTPAaX U APYTUX CTAaHIAPTHBIX JIEMEH-
Tax o0ctaHoBKH (puc. 2.24).

Bce nonOpaceiBacMble MOJIEIIU TUTAIOTCSL OT aBTOHOMHOI'O UCTOYHHKA ITUTAHUA U
3aKJIabIBAIOTCA IIPU TaHOM WJIN JIETAJIbHOM IIOCELICHUH HYXKHOTO IIOMEIICHUS B
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Puc. 2.25. 3amMackupoBaHHbIC PATNOMUKPO-
(onbI

caMble YKPOMHBIE €TI0 MecTa (3a KHUTH, Kap-
TUHBI, cpef OMKyTepuH, B 0OMBKe MeOe-
JI) ¥ 9aCTO MAaCKUPYIOTCS MOJ1 HIAPUKOBbIE
pyuku, ¢utomactepsl (puc. 2.25), KopoOku
OT CIMYEK, Oe3MesTyIIKI, MUKPOKAJIbKYJIATOPBI, 3aKUTaJIKU U Iipoune Beuu. Cyie-
CTBYIOT MOJIEJIH, BEITIOJIHEHHBIC B BUE 3aKOJIKM MJIM 3a)KMUMa JIs TajICTyKa, Hapyd-
HBIX 4aCOB, 3HAaUKa, I'yOHO# MOMa/bl U IpyTUe, BHEIHE HUYEM HE OTJIMYAIOIMECs OT
Bellleii, KOTOpPBIE UCIIOJIb3YIOTCS 110 IPSIMOMY Ha3HAYEHHUIO.

OueHb yacTo paguoOMUKPOGOHBI MACKUPYIOTCS IO/ 3JIEMEHTBI paIiOTEXHUYEC-
KUX KOHCTPYKLUI — KOHJEHCATOPHI, PE3UCTOPLI, pesie U T. 1. [Ipumep Taxoro uc-
M0JIb30BaHMUS IPE/ICTABJICH Ha puc. 2.26.

I'maBHBIM HeoCTATKOM OOJIBIIMHCTBA JAHHBIX KOHCTPYKLUII SIBJII€TCS OrpaHu-
YEHHBII IEPUOJ UX ABTOHOMHOM pabOTHI, OT AECATKOB 10 HECKOJIBKUX COTEH YacoB,
B YaCTHOCTH 3aBUCSIIMUI OT U3JTy4aeMoii B IPOCTPAHCTBO MOIIHOCTH (OT J0JIei 10
COTEH MUJUIUBATT) U 3JIEKTPOEMKOCTH HCIOJIb3yeMbIX OaTapeil. CaMu pa3roBopsl
HepexBaThIBAlOTCA Ha paccTossHuM oT 5 1o 30 M, Torja Kak paauyc nepefadu uH-
(dopmary cocTaBIeT OT IeCATKOB 10 COTEH MeTpoB. J1J1s yBeJIMueHNs 1aIbHOCTU
HIPUMEHSIIOT IIPOMEXYTOUHBIE PETPAHCIIATOPH, & PaJUOMUKPOGOHBI HHOM pa3 yc-
TaHABJIMBAIOT Ha METAJUINYECKHE MPEAMETH — TPyOBl BOTOCHAOXKEHUS, PaiuaTo-
PbI OTOILIEHHS, OBITOBBIE SJIEKTPONPUOOPBI, KOTOPBIE CITyKAT AOMOTHUTEIbHOM TIe-
penaroneil aHTCHHOM.

Puc. 2.26. PagnoMukpodoH-«KOHIEHCATOP», BKIIOYEHHBIH B cXeMy Tesle(oHa
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®dupmMeHHbIe PaIIOMUKPO(OHB! padOTAIOT HA CaMbIX Pa3HbIX YaCTOTaX: OT JAECHT-
Ka J10 Teicsiu Merarepil. [loBblieHre padodeit 4acToThl yBeJIMUUBACT A IbHOCTD Jeii-
CTBUSI B OETOHHBIX 3[AHUAX, HO 371€Ch TPEOYIOTCS CIIeIMAIbHBIE PaIOTIPUEMHHIKI
WK Ipeo0pasyIolue MPUCTaBKu (KOHBEPTOPH! ) K ObiToBbIM Y KB-npuemunkam. [log-
CTPaxOBBIBASICh OT CJIyYaifHOTO OOHApYXeHHsI, TPo(heCcCHOHAIbl MHOT/IA 3a[CHCTBY-
IOT TaKKe yJIOBKH, KaK HEOOBIYHOE PacTATUBAHHE CIIEKTpa IepefaBaeMoro CUrHasa,
CIBOCHHYIO MOJYJISIIIMIO HECYIIEH YacTOTH, YMECHBIICHNE MCXOIHON MOIIHOCTHU C
MIPUMEHEHHEM IPOMEKYTOYHOT'O PETPAHCIIATOPA, IIPHITAIOIIIE N3MEHEHHS HECYILCH.

OdeHb 3QPeKTUBHBIM U IPOCTHIM [IPUEMOM IOBBIIEHHSI CKPBITHOCTU PaboTHl pa-
IMOMHKPO(OHA TPEICTABIISACTCA €ro MCHOIb30BaHNE B PaIOBENIATE]IbHOM IMara-
30He (66—74 wm 88—108 MI'11) B HenmocpencTBEHHO# 0JIM30CTH OT HECyIIeH yac-
TOTBI MOILIHOH PaiioCTaHLMU. B 3TOM citydae paquonprueMHUKN, UMEIOIINE aBTOMa-
TAYIECKYIO TIOICTPOoKy 4acToThl (AITY), 0ObIMHO HE pearupyloT Ha CJ1a0blil CHUTHAT
n3-3a HaJImuus 0oJiee CUIIBHOTO, a Y IPUEMHHKA TTOJICITY IIMBAIOIET0 JaHHAs CHCTeMa
ATIIY oTximroyaeTcsi 1711 3HAYUTEIIPHOTO YBEJIMUCHUST N30MPATEIIbHOCTH.

Kpome Toro, myis ymeHbIeHHsT BEPOSTHOCTH OOHApPYKEHUSI MOIIHOCTD Tepe-
[aT4YnKa PaaTuoOMUKPOQOHa Ies1aeTcsi MUHIMAJIbHO HEOOXOIMMOIA, HO TOCTATOYHOM
WIS ipuemMa MHGOPMAIMU BBICOKOTYBCTBUTEJIBHBIM MPUEMHUKOM C HEOOJIBIIOrO
paccTosiHus.

Kax y>xe roBopriIoch BHIIIE, JaTBHOCTD ASHCTBHUS PaaroNepeaTInKoOB OIperie-
JIieTCS B CYIECTBEHHOH CTETIeHN KaueCTBAMU PATOIPHEMHBIX YCTPOUCTB, IPEXK-
e BCEro YyBCTBUTEJIPHOCTBIO. B KauecTBe NPUEMHUKOB YacTO UCIIOJIb3YIOT OBITO-
Bble pagvoIpUeMHbIe YCTpoiicTBa. B 3TOM cilydae mpearnoyTUTEIbHBIM SIBJISICTCS
MIPUMEHEHNE MarHuTOJI, TaK KaK MOSBJISIETCS BO3MOKHOCTh OJHOBPEMEHHOTO Be-
neHusi 3anuck. K HegocTtaTkam TaKMX YCTPOUCTB OTHOCSITCS HU3Kasi 4yBCTBUTEIb-
HOCTb M BO3MOXHOCTb HACTPOHKM IMOCTOPOHHMX JIMII HAa YacTOTYy HepeaaTyuka.
YacTudHO 9TH HEAOCTATKU MOKHO YCTPAHUTh EPECTPOUKOI YACTOTHOTO INAIa3o-
Ha, B TOM 4YHMCJIE C IIOMOIIbI0O KOHBEPTOPOB, a TAKKe NEepeHAJIAKON YCUIUTEIIei
U151 TIOBBILLIECHHUS 1yYBCTBUTEIbHOCTH. J|0CTOMHCTBOM TaKHUX CUCTEM SIBJISICTCS HU3-
Kasl CTOMMOCTb, a TaKKe TO, YTO OHM He BBI3bIBAIOT 1ofo3penuil. Ho Bce xe mpen-
MIOYTHUTEIbHBIM CUATACTCS IPUMECHEHHUE CIIELUAIbHBIX IPUEMHBIX YCTPOUCTB.

MHUHHATIOPHBIA paavornepeaaTyrK Ha TYHHEIbHOM AHOoAe

CxeMa npocToro MUKporepeaaTdika nzoopaxesa Ha puc. 2.27. B ocHoBe 3T0-
ro ycTpoiicTsa JekuT cxema BU-reneparopa Ha TyHHesibHOM uone. Tok, motpeb-
JIIeMBIil TEHEPAaTOPOM OT UCTOYHUKA UTAHMsI, COCTABJISICT NPUMEpPHO 15 MA u 3a-
BHCHUT OT THIIAa TYHHEJIBHOTrO uoza. [locsennuit MoxkeT ObITh BEIOpaH, 110 yCMOTpE-
HUIO pajinoJiioduTesns, ¢ TOKOM norpedseHus He 6osiee 10—15 MA (Hanpumep,
mnon AN201A).

I'eneparop coxpansieT cBo pabOTOCHOCOOHOCTD IPU HAINPSHKEHUM MCTOYHMKA
rmuTaausi 1 B 1 BbIe TpU COOTBETCTBYIOMIEM BHIOOpE pabodeil TOUKH Pe3UCTOPOM
R2. Ipoccenp /{p I namateiBaetcst Ha pesucrope MJIT 0,25 nposogom I119B 0,1 mm
u copepkut 200—300 BuTKOB. YUTOOR IPOBOI HE COCKAKMBAJI C PE3UCTOPA, OH IIEpH-
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Puc. 2.27. [IpuHnunmaapHas cxeMa paguorepeaTdika Ha TYHHEIbHOM U0/

O +158B

OIIMYECKN cMasbiBaeTcsi kiieeM «MomeHT», bP-2 u np. MHAyKTHBHOCTD Opoccesns
nowkHa O6biTe 100—200 MkI'H. Jlpoccenb MOeT ObITh 3aBOJICKOTO M3TOTOBJICHUSI.
Karymika xosnebaresmbHOro KoHTypa L/ BbIOSTHEHa Oe3 KapKaca W COICPIKUT 7 BUT-
koB nposozia [19B 1,0. [{nameTp kaTymku — 8 MM, [yinHa HamoTkH — 13 mwm. Ka-
Tymka cBsi3u L2, Tak ke, kak u L1, beckapkacHasi, HamoTaHa niposofom [19B 0,35,
3 BUTKa, IUaMeTp KaTylmku — 2,5 M, 1yimHa HamoTki — 4 MM. Karymika L2 pacno-
JlaraeTcst BHyTPH KaTyIIKU KoJiebaTesbHOro KoHTypa L 1.

Hacrpoiika nepenatunka cCBOAUTCS K YCTAHOBKE paboyeil TOYKM TYHHEIBHOTO JTHO-
1 IyTeM BpAILCHUS JIBIKKA MTOJICTPOCYHOTO pe3rucTopa R2 N0 MOSIBJICHUS] YCTOHYH-
BOI TeHepaly 1 MOJICTPONKE YacTOThI KosiebaHuii koHneHcatopoM C4. AHTEHHOIA
SIBJISIETCS OTPE30K MOHTa)KHOT'O ITPOBO/IA VTMHOM MPUMEPHO B YETBEPTh UTMHBI BOJIHBI.
[myOuHy MOmysIsIM MOXKHO M3MEHSATh TOA0OPOM COINPOTHBJICHUS pe3uctopa R1.
CurnaJ 9Toro nepeiaTiynka MOYXKHO NPUHIMATh Ha TeJICBU3HOHHBIN MTPUEMHUK.

MotHOCTb U3/ Ty4eHHsI IPUBEICHHOTO YCTPOMCTBA COCTABIISICT MOJIH SIMHHUIL MUJI-
JmBaTT. COOTBETCTBEHHO M PajNyC IEHCTBUS TUX YCTPOICTB COCTABIISACT CAUHU-
Il METPOB.

MHKponepeaaTyvk C YaCTOTHOH MoAyaALHeHr

CxeMa MUKporepenaTInKa, BHIIOJTHEHHOTO Ha OJTHOM TPaH3HUCTOPE, TIPUBEICHA
Ha puc. 2.28.

Monynmpyiomiee HapspKeHHe, CHUIMAeMoe C 3JIeKTpeTHOro Mukpopona MKI-3
(MKD2-333, MKD-389, M1-A2 «Cocnay), yepes konaeHcatop CI moctynaer Ha 6a3y
TpansucTopa V711, Ha KOTOPOM BBIOJIHEH 3a/1al0IIHi reHepaTop. Tak Kak ynpasJisiio-
Iee HanpspKeHHe TPUIIOKEHO K 6asze Tpansucropa V711, To, I3MeHsIsl HalpsDKeHUE
CMEIICHUS Ha Tepexoyie «b6a3a — 3MHUTTEp» M, COOTBETCTBEHHO, EMKOCTb IICIH
«0a3a — IMUTTEP», KOTOpast ABJIICTCS OHOM M3 COCTABHBIX YacTeil Ko1eOaTebHO-
ro KOHTYypa 3a/IalolIero reHepaTopa, OCYIIEeCTBIICTCS YaCTOTHAsE MOJYJISAINS Tiepe-
JaTYMKa. DTOT JKe KOHTYp BKJIIOYACT B ceOsl TaKKe KaTYIIKy MHIyKTUBHOCTH L1,
PACIIOJIOKEHHYIO TT0 BBICOKOU YacToTe Mexmy 0a3oii Tpansucropa V711 u maccoii n
konzieHcatopamu C3 u C4. Konnencatop C4 BKJIIOUEH B I1eTb 0OPaTHOM CBSI3N EMKO-
CTHOM TPEXTOYKH, ABJISACH OMHUM U3 1ied fAesmrens C, —C4, ¢ KoToporo u CHUMa-
eTcsl HalpshKeHNe 00paTHOi cBs3u. EMkocTh koHneHcaTopa C4 103BOJISIeT peryim-
poBaTh YpOBEHb BO30Y kIeHUsA. Bo n3bexanne BIMSHYS ITyHTHPYIONIETO pe3rucTopa
R2 B nermn smutTepa Tpansucropa V711 Ha kosiebaTeIbHbII KOHTYP, KOTOPOE MOKET
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Puc. 2.28. IlpunnunuanbHas cxeMa MUKpOIepeIaTIiKa C YaCTOTHON MORYJIANUeH

BBI3BATb YPE3MEPHOE PACIIMPEHHE MOJIOCHl YACTOT PE30HAHCHON KPUBOH, MOCTIENO0-
BaTeJIbHO C Pe3UCTOPOM R2 BKIIIOUEH Jipoccelib /[p 1, OJI0KUPYIOMUiA IPOXOXKICHUE
TOKOB BBICOKOI 4acTOTBI. MIHIyKTHBHOCTb 3TOr0 JpOCCEss J0JIKHA ObITH OKOJIO
20 mxI'n. Karymka L/ 6eckapkacHasi, [MamMeTpoM 3 MM, HamoTaHa rnposojioM 119B
0,35 u conepkuUT 7—8 BUTKOB.

J171 oIy 9eHHsl MaKCUMaJIbHO BO3MOYKHOI MOIIIHOCTH HEOOXOIUMO MPABUIIBHO
BBIOpaTh reHepUPYIOLIHIL 3JIeMEHT (TpaH3ucTop V'71) 1 yCTaHOBUTD ONTUMAJIbHBII
pexuM paboThl reHepartopa. [l 3Toro Hago NPUMEHATb TPAH3UCTOPHI, BEPXHAA
rpaHUYHas 4YacTOTa KOTOPBIX JOJKHA MPEBHIIATh pabovylo 4acTOTy reHepaTopa
He MeHee 4yeM B 7—3& pa3. DToMy ycJI0BUIO HanboJiee MOJIHO OTBEYAIOT TPAH3UCTO-
pbl Tua n—p—n KT368, xoTs Mo3kHO MCTo1b30BaTh 1 H0JIee pacrpocTpaHeHHbIC
Tpansuctopsl KT315 nmm KT3102.

MI/IHI/IaT}OprII;I paanoriepedatiruKk C MMTaHHueEM
oT 6a’rapen A0d 5(1EKTPOHHBIX YaCOB

CxeMa crenylolero pajuorepenaTyika npusBeeHa Ha puc. 2.29. Yerpoiictso
COICPKUT MUHMMYM HEOOXOIMMBIX JIeTasieil ¥ MUTAeTCsl OT OaTapeiiku 1S 3JICKT-
POHHBIX 4acoB HanpsbkeHueM 1,5 B.

[Ipu crosb MasioM HanpsHKEHUU NUTaHUA U noTpedJisseMoM Toke 2—3 MA cur-
HaJl 3TOro pagjuoMUKpo(OoHa MOXKET MPUHUMAThCsl Ha yaaseHu 1o 150 m. Ipo-
HOOJLKUATEJIBHOCTD paboThl 0KoJ10 24 4. 3ajiaromuii reHepatop coOpaH Ha TpaH3HC-
tope VT1 tuna KT368, pexum paboThel KOTOPOTro 10 MOCTOSIHHOMY TOKY 3a/1aeTCs
pesuctopom RI. Hactora KosieOaHmii 3a/1aeTCsi KOHTYPOM B 0a30BOH LICIIU TPaH3U-
cropa VTI. DToT KOHTYp BKJIOYaeT B cedbs Katyumky L1, kongencatop C3 u eM-
KOCTb LIeIH «0a3a — sMUTTEep» TpaH3ucTtopa V'7T1, B KOJJICKTOPHYIO LieIlb KOTOPO-
r'o B Ka4eCTBE Harpy3Ku BKJIIOYECH KOHTYP, COCTOSIIINI U3 KaTywku L2 1 KOHJeHca-
topoB C6, C7. Konnencarop C5 BKJIIOYEH B Liellb OOPATHON CBSI3U U IO3BOJISICT
peryJimpoBaTh YPOBEHb BO30YKICHHUS I'eHEPaTopa.

B aBTorenepatopax nogo0OHOro THna yacTOTHAst MOLYJIALMS IPOU3BOIUTCS ITy-
TEeM U3MEHEHUS IOTEHIIMAJI0B BBIBOJIOB I'EHEPUPYIOLIETo 3ieMeHTa. B Hamewm ciy-
yae ynpasJisiiolllee HalpsbKeHue NpuKiiaasBaeTcs K 0ase Tpansucropa VT, usme-
HfISl TEM CaMbIM HalpshHKCHUE CMELICHHUS Ha Iepexofe «0aza — sMUTTEpP» U, Kak
CJICICTBHE, U3MEHSS1 eMKOCTb Iepexofa «basa — samurrep». M3smeHeHue 31oil eM-
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Puc. 2.29. ITpunnnnuasnbHas cxema paguonepenaTynka ¢ IuTaHueM ot 6atapen 1,5 B

KOCTH BeJIeT K UI3MEHEHHIO PE30HAHCHOH 4aCTOTHI K0J1e0aTeIbHOr0 KOHTYpa, 4To U
HPUBOJUT K MOSBJICHUIO 4acTOTHOH Momyssuuu. [1pu ucnosns3osanun YKB-npu-
€MHUKa MMIIOPTHOTO MPOU3BOJICTBA Tpebyemasl BeJIMYMHA MAKCUMAJIbHOM J1eBHa-
LMK Hecylled 4acToThl cocTasiisseT 75 k' (a1 oTeyecTBEHHOro craHgapra —
50 kI'n) u mostyyaeTcst Mpy U3MEHEHUM HANpPsKEHUsl 3ByKOBOH 4acTOTHI Ha 0ase
Tpansucropa B quanazone 10—100 mB. MiMeHHO 103TOMY B TaHHO! KOHCTPYKLIMU
He ucnosb3yercs: Mmopysmpyoommid Y3Y. [1pu ncnoap3oBaHum 3JIeKTPETHOTO MUK-
pocdoHa ¢ ycrmtesieM, Harpumep, MKD-3, M1-b2 «Cocnay, ypoBHS CHTHaJIa, CHH-
MaeMOoro HelocpeACTBEHHO C BBIXOJa MUKPO(OHa, 0Ka3aI0Ch 10CTaTOYHO JJIS 110-
JIydeHHsl TpeOyeMoii ieBuaruy 4actotel paguomukpodona. Konnencarop CI ocy-
IIECTBJIAET (PUIbTPALMIO KosleOaHuii BeiIcokoi yacToThl. Kongencaropom C7 MOXKHO
B HEOOUIBIINX MpefiesIax U3MEHSATh 3HaueHNe Hecyliel 4acToTel. CUrHasl B aHTEHHY
HocTymnaeT 4yepe3 koHaeHcarop C8, eMKOCTb KOTOPOro CHElMaIbHO BbIOpaHa Ma-
JION /1711 YMEHBILICHUS BJIMSHUSA BO3MYIIAIOMMUX (PAaKTOPOB HA YacTOTYy KoJieOaHMIt
resepatopa. AHTEHHaA CJie/laHa U3 IPOBOJa WM METAJJIMYECKOro MpyTKa JIMHOMN
60—100 cm. [{ynHy aHTEHHBI MOYKHO YMEHBILHUTD, €CJIM MEXKIY Hell 1 KOHIeHCcaTo-
poM C8 BKJIIOUUTD YIJIMHUTEIbHYIO KaTymky L3 (Ha puc. 2.4 He nokasaHna). Ka-
TYUIKU pauoMHUKpo(oHa OeckapKacHble, TUaMeTpoM 2,5 MM, HAaMOTaHbl BUTOK K
BUTKy. Karymka L7 umeet 8 BUTKOB, KaTymika L2 — 6 BUTKOB, KaTymka L3 — 15
BUTKOB nposofa [19B 0,3.

ITpu HacTpoiike ycTpoiicTBa 1OOUBAIOTCS MOJTyYEHUs] MAKCUMAJIBHOTO CUTHAJIA
BBICOKOI 4acCTOTbI, U3MEHsAs MHAYKTUBHOCTH Katymek L/ u L2. Ilongbopom KoH-
neHcaropa C7 MOKHO HEMHOI'O MEHSATb BEJIMYUHY HECYIEl 4YaCTOThI, B HEKOTOPBIX
CJIy4asiX €ro MOXKHO MCKJIIOYUTh COBCEM.

MuKporiepedaTyHK CO CTabHAH3alren ToKa

CxeMa npesiaraeMoro MUHHATIOpHOro ycTpoiictBa (puc. 2.30) 3ameTHO OT-
JIn4aeTcs OT MpUBEIEHHBIX Bhle. OHA MPOCTa B HACTPOUKE U U3TOTOBJICHUHU, MO-
3BOJIICT U3MCHATb YaCTOTY 3aJAl0IEro reHepaTopa B LIMPOKUX HIpeaesiax. Ycr-
POMCTBO coOXpaHseT padOTOCIIOCOOHOCTD IPH BEJIMYNHE IMUTAIONIETO HATPSKEHHUS
Boime 1 B.
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Puc. 2.30. [TpuHumnuanbHas cxeMa MUKPOTIE- i O * 15128
peaTymKa co cTabuIM3anueii Toka o
01 L1 12 o A
I 1.0
I'eHepaTop BBICOKOM YaCTOTHI COOPaH I10 CXe- — }—\1

Me MYJIbTUBHOpaTOpa C MHIYKTUBHOH Harpys-
Koil. I3MeHeHue 4acToThl KoJieOaHUil BBICOKOI
YaCTOTBI [IPOUCXOMMT IIPU U3MEHEHUH TOKA, ITPO-
Tekaroulero yepes Tpansucropsl V711, VT2 tuna
KT368. I1pn n3smMeHeHnH TOKa MEHSIIOTCS Iapa- m
METpbI IPOBOAMMOCTH TPAH3UCTOPOB U UX (-

(y3MOHHBIE €MKOCTH, YTO IIO3BOJISIET BapPbUPO-

BaTh YaCTOTY TAKOI'O T'€HEepaTOpa B IIMPOKUX Mpeiesiax 6e3 N3MEHEHUs YacToTo3a1a-
OIIMX 3JIEMEHTOB — KaTyiek L/ u L2. J1j11 noBbleHNsI CTAOMJIBHOCTU YacTOTHl U
BO3MOKHOCTHU YIIPABJICHUS TCHEPATOPOM C LICJIbIO TOJTyYCHUs] YACTOTHOU MOJTYJIs-
LMK NTUTaHUE TOCJICIHETO OCYILECTBIIICTCS Yepe3 cTadummsarop Toka. Cradbususa-
TOP ¥ MOIYJIMPYIOIIMIA YCUJIUTEIIb BBIITIOJIHEHBI Ha 3JICKTPETHOM Mukpodone M1 tumna
MKD-3, M1-b2 «CocHa» 1 uM nogo6HeM. [1pu 1cnosb30BaHNN KOHIMLIMOHHBIX Jie-
Tajeil yXoj Hecylleil 4acTOThl IPU U3MEHEHUU HanpshkeHus nurtanusd ¢ 1,5 1o 12 B
He npesbimaeT 150 k' (mpu cpenneit yactote reneparopa 100 MI'm).

B cxeme ncnospsyiorest OeckapkacHble kKaryiku L1 u L2 quamerpoM 2,5 MM.
Hns nuanazona 65—108 MI'n karymku copepxat 1o 15 Butkos nposopa [10B
0,3. Hacrpoiika 3akimo4aeTcsi B IOArOHKE YaCTOTHI Ty TeM U3MEHEHUS MHIYKTUBHO-
ctu Katywek L] u L2 (cxatueM win pacTsikeHueM). PaccmarpuBaemslii reHepa-
TOp MOeT padorarh Ha yactoTax 0 2 'l mpu ucrosb30BaHUU TPAH3UCTOPOB
tunoB KT386, KT3101, KT3124 u uM nonoOHBIX U IPU U3MEHEHUH KOHCTPYKLIUU
KOHTYPHBIX KaTyIleK.

Paanonepeaaryuk ¢ UM B YKB-anamnazoHe yacrotr 61—73 MI'y

Pagnonepenatuuk (puc. 2.31) npencrasisier co0oii oqHokackaaablii Y KB UM-
nepefaTyrk, padoTaloIuil B BelaTeJIbHOM quanazoHe 4actor 61—73 MI'n. Bei-
XO[Hasi MOLUIHOCTb NEepefaTunKa IPHU HCIOJIb30BAHUU UCTOYHMKA MUTAHUSA C
HanpspkeHneM 9—12 B — npumepno 20 MBT. OH o0GecneunBaeT 1aabHOCTD nepe-
na4u uHpopmanuu okoJio 150 M pu UCTIOJIB30BAHUM TPUEMHHUKA C 1yBCTBUTEIIb-
HocTbiO0 10 MKB.

Pexxumsl Tpansucropos Y34 (VT1) nu BU-reneparopa (V72) o nocTossHHOMY
TOKY 3aj1aloTcs pesrcropamu R3 n R4 coorBercTBeHHO. Hampsikenue 1,2 B Ha Hux
U Ha NUTaHuu MUKpodoHa M momaeTcs ¢ napaMeTpUYecKoro cTabuIn3aTopa Ha
R1,CI, VDI.TloaToMy YyCTpOICTBO COXPaHSIET CBOIO PA0OTOCIIOCOOHOCTD ITPH CHU-
’KEHUU HarnpsokeHus: nutanus 1o 4—5 B. Ilpu sTom HabmonaeTcsi yMeHbIIEHUE
BBIXO/IHOI MOIIHOCTH YCTPOHCTBA, @ HECYII[asl 4aCTOTa U3MEHSAETCH He3HAUUTEIIbHO.

Monymupylonuii yCuInTe b BeosIHeH Ha Tpansuctope V71 tuna KT315. Ha-
HpsDKEHUE 3BYKOBOI YaCTOTHI HAa €r0 BXOJ IOCTYIMAET C 3JIEKTPETHOI0 MUKpPO(oHa
¢ yewutesiem M1 tunia MKO-3 u eMy nogoOHbIM. YcuiieHHOE HanpsiKeHHUe 3BYKO-
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BOil 4acTOTHI ¢ KOJUIeKTOpa TpaHsuctopa V71 mocrtynaer Ha Bapukan VD2 tuna
KB109A uepe3 ¢puiibTp HUKHUX 4acTOT Ha pe3ucTtop RS, koHpencatop C3 u pesu-
ctop R7. Bapukan VD1 BKJI04eH OCIIEI0BATE/IbHO C OACTPOCYHBIM KOH/ICHCATO-
poM C8 B SMUTTEpHYIO Lienb TpaH3uctopa V7T2. Yacrora KosieOaHUil 3a1at0LIero
reHepaTopa, BbllloJIHeHHoro Ha tpansucrope V72 tuna KT315 (KT3102, KT368),
orpeneJisieTcs: ajieMeHTamu koutypa L1, C6, C7 u emxocteio C8 u VDI.

Bwmecro cetopuona VDI tuna AJI307 MOXHO MCIIOJIb30BaTh JIIOOOH APYroit
CBETOAMO[] WJIM TPH MOCJICIOBATEIILHO BKIIOYCHHBIX B IPSIMOM HallpaBJICHUH JUO/1A
tuna K522 n um nonoOHbIX. Katymka L/ GeckapkacHasi, AMaMETPOM 8 MM, IMEET
6 ButkoB nposoxaa [19B 0,8.

[Ipu Hama)xuBaHUM EPEATYMK HACTPAUBAIOT HA CBOOOIHBIN yyacTok YKB UM-
OaMana3oHa CKaTUEeM WJIM PACTSKCHUEM BUTKOB KaTyIIKH L / Wi OACTPONKOM KOH-
nercaropa C8. JleBuanusi 4acTOTHl ycTaHaBJIMBaeTcs KoHaeHcaTopoM C8 o Hau-
0oJiee KaueCTBEHHOMY IIPUEMY Ha KOHTPOJIbHBIN IpueMHUK. [lepenaTunk Mo:kHO
HACTPOMTD U Ha BewaresbHbli Auanazod YKB UM (88—108 MI'n), auist aToro He-
00XOIMMO YMEHBIINTb KOJIMYECTBO BUTKOB L/ 10 5 1 eMKocTb KoHAeHcaTopoB CO
u C7 no 10 n®. B kauecTBe aHTEHHBI UCIOJIB3YETCS OTPE30K MPOBOAA IJIMHOM
60 cm. 1711 yMeHblleHUs] BJIMSHUS 1eCTaOUIM3UPYIOMUX (PAaKTOPOB aHTCHHY MOK-
HO MOJKJIIOYUTD Yepe3 KOHIEHCATOp eMKOCTbi0 1—2 nd.

Pagnonepegaryuk ¢ YM
B AvarnazoHe 4yactoT 100—108 MIy

JasipHOCTB ITpUeMa CUrHasIa 3Toro paaroMukpodoHa (puc. 2.32) cocraBiisieT OKOJIO
50 M. Ilutanue ycTpoiicTBa ocylecTBsIeTCs OT UCTOYHMKA uTanus oT 1,5 1o 9 B.
[TepenaTunk COCTOMT M3 OMHOKACKATHOTO YCHUJIUTENS 3BYKOBOW YacCTOTHl U
OJTHOKACKaJHOTO reHepaTopa BEICOKOM 4acTOThl. 3a/1aloUInil reHepaTop coopan
[0 pacupocTpaHeHHoi cxeme. YacTora Hecylueil onpenessieTcsi 3J1eMEHTaMU
C4, L1, C5 n MEeX3JIGKTPOIHBIMU €MKOCTSIMU TpaH3uctopa V72. Moaynupyio-
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Puc. 2.32. IlpunnunuanbHas cxemMa paguonepenaTyika ¢ YaCTOTHON MORYJIAnuei

LM YCUJIMTEJIb BBINOJIHEH Ha TpaH3uctope V711 tuna KT315. Yceunennslii cur-
HaJl yepe3 koHaeHcaTop C2 mocTymaeT Ha SMUTTep TpaH3uctopa VT2 tuma
KT315. Monynupymomiee Hanps>KeHUE BBI3BIBACT U3MEHEHUE EMKOCTHU Iepexo-
na «6a3za — sMuTTEp» TpaHsucropa V72 u TeM camMbIM OCYIIECTBJISICT 4aCTOT-
HYI0 MOAYJISILMIO 3afatolero reieparopa. CurHas ¢ reHepatropa yepes3 KOHICH-
catop C6 nocTynaeT B aHTCHHY, B KauyeCTBe KOTOPOU UCIOJIb3YyeTCH OTPE30K
nposoza mmHoi 10—40 cMm.

Kartymka L1 6eckapkacHasi, HAMOTaHa Ha OIIPaBKE IUaMETPOM 3 MM U comep-
#uT 4 Butka nposopa [19B 0,6, mrar HamoTkr — 2 MMm.

Hacrpoiika pagnomukpodoHa 3ak1ro4aeTcs B CKATUU UM PACTSHKCHUN BUTKOB
KaTywku L1 1715 mpreMa cursasa B cBOOOTHOM OT BELIATEIbHBIX CTAHLIMI yyacTKe
YKB-nnanasoHa BeIaTeJbHOrO PUEMHUKA.

Paanonepegatyuk C nmuraHveM ot cetH 220 B

YerpoiictBo (puc. 2.33) paboraer B nuanazone 27—30 Ml ¢ ammmrynHoit
MOJIYJISIMEN Hecyllei yacToTsl. Ero 0OCHOBHOE TOCTOMHCTBO 3aK/II0YAETCsl B TOM,
YTO OHO IUTAETCS OT BJIEKTPOCETU. DTY e CETb OHO UCIOJIb3YET AJIsl U3JTyUCHUS
CHUrHaJIa BBICOKOM yacTOThl. [IpMeMHUK IPpUHUMAET CUTHAJI, UCIOJIb3Ysl TEJIECKOIHU-
YECKYI0 aHTEHHY WJIM CIIELIMAJIbHBINA CETEBOH ajamnrep.

3anaromuii reHepatop codpan Ha Tpansucrope V72 tuna KT315 no tpaguimon-
Hoii cxeme. st nuranus MukpodoHa M1 npuMeHeH napaMeTpUYecKuil cTadbusm-
3aTop HampshKeHusl, coOOpaHHbIi Ha pesuctope RI u cBeroguone VDI, BkIOYEH-
HOM B IPSMOM HaIIPaBJICHUH, HA aHOJIE KOTOPOIO MOICPKUBACTCS HAIIPSKEHHUE
1,2—1,4 B. Ha Tpansuctope V71 tuna KT315 cobpan Y34, curnan ¢ koroporo
MOJIYJIMPYET 0 aMIUIMTYye 3ajaoluii reuepatop. IlocTossHHOE HanpspkeHHe Ha
KoJuIeKTope TpaHsuctopa V71 siBijisieTcsi HANPSKeHUEM CMELCHHUS 1Sl TPAaH3UCTO-
pa VT2. IlpomonynupoBanHblii BY-curnasn ¢ karymku cesasu L2 yepe3 KOHIEHCa-
Top C9 mocrynaeT B 3JIEKTpoceTh. B 1aHHOM cilydae mpoBoda 3JIEKTPOCETH BbI-
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Puc. 2.33. [IpuHnunuaibHas cXxema pajuoriepenaTinka ¢ nutaniem ot cetu 220 B

MOJIHAIOT POJIb aHTEHHBI. VMcTOYHMK nuTaHus cobpaH 1o OecTpaHchOpMaTOPHO
cxeme. [poccenb /pl npenorspaiiaer npoHukHoBeHue BY-kosebanuii B ucrou-
HUK nuTaHus. Ha peakTBHOM comnpoTuBiieHMH KOoHeHcaTopa C8 racurcst U3Jiu-
LIEK CETEBOro HamnpshKeHusl. B oTimune oT pe3ncTopa KOHAEHCATOP HE HarpeBaeT-
Csl M He BBIIEJISICT TEIJI0, YTO OJIarONpPUSATHO CKA3bIBACTCS HA PEKUME PadOTHI yCT-
poiictsa. Bempsimuresb coopan Ha iuonax VD3, VD4. Kounencatop C7 criiaxkuBaet
MyJIbCALlMK BBIIPSAMIICHHOTO HalpsikeHus. [lajiee HanpsbKkeHne yepes napameTpu-
YeCKHii cTabmim3aTop, coOpaHHbIil Ha pe3uctope R u ctabunurpone VD2, nocty-
naeT U1 MUTaHusl pagMOMUKPO(OHa.

Kongencarop C6 ymeHbIIaeT IMyJIbCallUy BBITPSMIICHHOTO HanpsikeHus. Takoit
0JIOK MUTaHUs o0ecrevYnBaeT CTadUIbHYIO PaboTy pagnoMuKpodoHa Ipy U3MeHe-
HUSIX CETeBOro HarpsikeHus B uHTepsase ot 80 1o 260 B.

Mukpodon M1 — m000#1 MasorabapuTHHI KOHIEHCATOPHBII MUKPO(OH CO
BcTpoeHHbIM yemiutesieM (MKO-3, M1-b, «Cocha» u ap.). Konnencaroprer C8 u
C9 nosixHBL OBITH paccuuTaHbl Ha pabouee HanpsbkeHue He MeHee 250 B. I{poc-
cenb /[pl — tuma J{IIM-0,1 sommuamom 50—90 mxI'a. dpoccens /Jpl moxeT
ObITh N3roToBJIeH camocToATeIbHO. OH conepxkut 100—150 Butkos nposoxa [19B
0,1 Ha cranmapTHOM (PepPPUTOBOM CEPACUHUKE AMaMETPOM 2,8 MM U JTMHOH 14 MM
(MHa cepaevHMKa MOXKET ObITh yMeHbllIeHa B 2 pa3a). Katymku L7 u L2 Hamora-
HBl Ha CTaHAAPTHBIX (EPPUTOBBIX CTEPKHAX AUAMETPOM 2,8 MM U JUIMHON 14 MM
nposogoM [19B 0,23. Katymxka L/ — 14 ButkoB, L2 — 3 Butka nosepx L /. Tpan-
sucrop VT2 moxet ObiTh 3aMeHeH Ha KT3102 uim KT368. Ceetonuon VD1 — nHa
Jmoboii ceetopuod. duonet VD3, VD4 3amensiores Ha KJ{105 uim npyrue Ha Ha-
npsixenue He Hike 300 B. Konpencatopst C6 u C7 MOryT ObITH OOJIBIICH €MKOCTH
1 Ha OoJbliee paboyee HaNpsHKEHUE, OHU OJKHBL MMETh MUHUMAJIbHYIO YTCUKY.
CrabuutpoH VD1 moxeT ObITh 3aMEHEH Ha JII000H CTaOMJIMTPOH C HAIPSKEHUEM
crabummzauuu 8—12 B.

Cxema cereBoro aganrepa npeacrasijieHa Ha puc. 2.34. Konpencarop CI uc-
KJIIOYaeT MPOHUKHOBEHUE HAIIPSHKCHUS CETH B KaTYWKY L/ 1 Ha BXOJ UCIIOJIb3Yye-
Moro npueMHuka. Karymku L2, L3, L4 n konneHcaropsl C2, C3, C4 obpasyior
nByxkoHTYpHblii PCC. C karymku L4 oTGUIPTPOBAaHHBIN CUIHAJI IOCTyNaeT Ha
BXOJI [IPUEMHHUKA.
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Puc. 2.34. [TpunnunmanpHas cxeMa ceTeBOro aganrtepa

Karymxu L1, L2, L3, L4 HamoTanbl Ha kapkacax oT KB-kaTyiek nepeHoCHbIX
panuonpuemuukos. Karymxka L7 nmeer 2 Butka, L2, L3 — no 14 Butkos, L4 — 5
BUTKOB. Bce karymku HamoTansl nposofoM I19B 0,23. Konnencarop C/ — Ha
HarnpskeHue He Hike 250 B, konnencaropsl C2 u C4 — HOACTPOCUHBIE.

Hacrpoiiky ycTpoiicTBa ciiefyeT HaulHaTh C IIPOBEPKY HAIIPKEHUs UTaHus. [{a
9TOro HEOOXOIMMO CJIeTIaTh pa3pbiB B Touke 4. Hanpsukenue Ha konnencarope C6 1071-
*HO ObITh 9 B. Ecim HanpsbkeHne omIMYaeTcs OT YKa3aHHOIO, CJIEIyeT IPOBEPUTh
UCIIPABHOCTb JIEMEHTOB Ostoka uranus /p 1, C8, VD3, VD4, C7, R5, VD2, C6.

ITpu ncripaBHOM GJI0KE MUTAHUSA CIIEAYET BOCCTAHOBUTH COCUHEHUE B TOUKE A
1 10oA00POM CONPOTHBJICHHS pe3rcTopa R2 ycTaHOBUTD HallpsKeHUE Ha Oa3e TpaH-
sucropa V712 pasubm 3,5 B. JlanpHeiimast HAcCTpoiika CBOAUTCS K YCTAHOBKE HECY-
IIei 4aCTOTHI OACTPOIKOI KOHTYpa NepeMeleHneM cepyieuHuKa Katymek L1, L2.
HactpoeHHy1o cxeMy Hy>KHO 3aJIUTh SIIOKCUIHON CMOJIOH, TpeBapUTEIbHO OTIO-
ponus MukpogoH. HacTpoiika afanrepa cBOIUTCS K HaCTpoiike KoHTypoB L2, C2 n
L3, C4 na yacToTy nepenaTymka.

BHUMAHMHE! Ilpu nacmpoiixke u sxcnayamayuu ycmpouicms ¢ becmpaic-
PopmamopHbiM NUMAHUEM OM CemuU nepemMeHH020 MOoKd HeodX00UMOo coO110-
damb npasuia u mepvl 6e30NACHOCMU, MAK KAK 9AeMeHmbl YCMPOLiCme HAX0-
oamcea noo Hanpaxceruem 220 B.

Paanonepeagaryuk ¢ UM B gnanaszoHe 4vactotr 1—30 MI'L

Hnst nuranus paguonepenatduka (puc. 2.35) UCIOJIb3yeTCsl CUIIOBast 3JICKTPO-
ceTp 220 B. OHa xe ucnosb3yercst ycTpOUCTBOM B Ka4eCTBE aHTCHHBI.

bsok nuranusa ycrpoiictBa coOpan no OecrpancpopmaropHoii cxeme. Hamps-
skenue cetrn 220 B moctymnaer Ha npoccenu /[p 1, /{p2 v racsiumii koupercatop C2,
Ha KOTOPOM IaCUTCs1 M3JIMILIEK HanpsbkeHus1. [lepeMeHHOe HanpsiKeHre BBITPSAMIIS-
ercsi MocToM VD1, Harpy3Kkoii koToporo siBisieTcs cradmmTpoH VD2 tuna KC510.
[lysbcanmum HanpsKEeHUs criiaskuBaioTcs: KoHgeHcatopom C3.

Monynupyrommuii ycunuTesb BblrosiHeH Ha Tpansuctope V71 tuna KT315. Cur-
HaJl 3ByKOBOH 4YacTOTHI IOCTyHaeT Ha 0a3y 3TOro TPaH3UCTOpa C IJICKTPETHOIO
mukpogoHna ¢ yeuuresaem M1 tuna MKD-3 wim M1-b2 «Cochax. Ycunennoe Ha-
MpsKEHUE 3BYKOBOH YacTOTHI uepes pesuctop R2 nocrynaer Ha Bapukail VD3 tuna
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KB109A, usMeHeHre €MKOCTH KOTOPOI'O MO3BOJISIET OCYIIECTBJIATh YACTOTHYIO
MOJYJISILIUIO.

3ajaromuii reHepaTop BHIIOJHEH MO0 CXeMe MHAYKTHBHOM TPEXTOYKH Ha TpPaH-
sucrope VT2 tuna KT315. Yactora reneparopa omnpezessieTcs: 3JieMEHTaM1 KoJie-
6arenbHOro Koutypa L1, C5, C4, VD3. ObpaTHas cBs3b OCYLIECTBJIICTCS Yepes
kouaeHcatop C7.

Pexumpbl Tpansuctopo VT u VT2 110 IOCTOSSHHOMY TOKY PEryJIAPYIOTCS Pe3u-
ctopamu RS u R4 coorBercTBeHHO. HanpsikeHus: cmeleHus Tpau3suctopoB V11 u
VT2 popmupyeTcs STUMHU PE3UCTOPAaMH U MAPaMETPUUCCKUM CTa0MIJIN3aTOPOM, BbI-
NOJIHEHHBIM Ha pe3uctope R3, ceeroquone VD1 tuna AJI1307 u konneHcarope C8.
OTuM rocturaeTcst 0osiee BbICOKask CTaOMIIBHOCTD YaCTOTB, YeM IPH OOBIYHOM BKJTIO-
YEHHHU.

Hanpsikenue BBICOKOH 4acTOTBI, TPOMOAYJIMPOBAHHOE IO YaCTOTE 3BYKOBBIM
CUTHAJIOM, C KaTyIIKu cBs3u L2 nocrynaeT B ceTb 220 B yepes pasnesnTesipHbli
koHaeHcatop CI. Konnencarop C1 ymeHblIaeT BJIUSHAE HANPSKCHUS CETH Ha 3a-
natomuii reaepatop. Hpoccenu [pl u /[p2 uCKIIOYaOT IPOHUKHOBEHHUE HANpsIkKe-
HUS BBICOKOI 4aCTOTHI MO LENSAM MUTAHMSI.

Hpoccenu /[p1 u /Ip2 nHamoTaHbl Ha PEPPUTOBBIX CTEPKHSAX U copepxat o 100
BuTKOB I1poBoaa [19B 0,1 kaxnpiit. Katymku L1 u L2 HamMoTaHBl Ha KapKace 1ua-
METPOM 5 MM C MOACTPOCYHBIM cepiaeuHukoM. st auanasona 27 MI'n karymika
L1 nmeet 10 BUTKOB ¢ OTBOIAOM OT CE€peNUHBbl, HAMOTaHHbIX IpoBogoM I11DB 0,3.
Karymka csi3u L2 umeet 2 BUTKa TOrO e IPOBOJA.

Kongencaropet C/ n C2 noyKHBL OBITh PacCUUTaHbI Ha paboyee HaPSKEHUE He
Hke 250 B. Juonnas coopka KL[407 moxeT ObITh 3aMEHEHA Ha YeThIpe JMOAA
K105, KI1102. BmecTo cradbuutpona VD2 MOXHO UCIIOJIb30BATBh JI000# IpyToit
¢ HanpsbkeHueM ctadmmsauun 8—2 B. Cseronuon VD4 tuna AJI1307 moxHO 3a-
MEHHUTb Ha JII00O0I CBETOIMOM WJIM Ha [1BAa-TPU KPEMHEBBIX IMO/A, BKJIIOYCHHBIX B
MIPSIMOM HallpaBJICHUM.
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[Tpn ncrosp30BaHNM KOHAUIIMOHHBIX [eTajIeil U MPaBIJIbBHOM MOHTaXKe HaCTPOii-
Ka 3aKJII0YaeTCs B MOICTPOMKE YaCTOTHI 3aal0IIero reHeparopa KonueHcatopoM CJ.

TeXHHYECKHE Cpe/ACTBA OOHApYyHKEeHHA
H NOoAaBI€HHA PaJHOMHKPO(OHOB

Cy1iecTByeT JOCTATOYHO MHOI'O PasjIMYHbIX IPUOOPOB JUIsl IOMCKA U OOHApY-
KeHUsl paTuoMUKpodoHOB. OHAKO B CUJTy Pa3IMYHbIX IPUYMH (LIeHa, HeY100CTBO
UCIOJIb30BaHUs, OoJIbLIME radapyuTel U T. JI.) NPAKTUYECKOE NPUMEHEHHE HAllI
HaJIeKO He BCe.

Papnomukpodonsl B 0T/IMUME OT APYTHX YCTPOUCTB CheMa MH(POPMAIIUU UMEIOT
OIMH SIPKO BBIPAKCHHBII 1€MaCKUPYIOLUIMI MPU3HAK — 3JICKTPOMArHUTHOE U3J1y-
yeHue. Benb pagomMukpooH — 3TO MUHHMATIOPHBIN pagvonepenaTiuk, a 0ok
repenaTyuk, Kak U3BECTHO, U3JIy4aeT B OKPY>Kalolllee IPOCTPAHCTBO 3JIEKTpoMar-
HUTHYIO 3Hepruo. MIMeHHO o3TOMy Mbl OCTaHOBHUMCSI Ha PAaCCMOTPEHHUH ITPHOO-
POB, OCHOBAaHHBIX Ha MCCJICHOBAHUU 3JICKTPOMArHUTHOI'O U3/Iy4CHHUS U MPEICTaB-
JICHHBIX Ha POCCUIICKOM pBIHKE CIlelMajibHON TexHuKH. [Ipexxne Bcero ato Takue
YCTPOICTBA IOMCKA, KAK MHIUKATOPHI (IETEKTOPHI ), YACTOTOMEPbI, IPUEMHHUKH-CKa-
HEpbl, aHAJIM3aTOPBI CIIEKTpa U T. 1. KpoMe HUX CyIIecTBYIOT ClelMaibHble KOMII-
JIGKCBI JIJI1 aBTOMAaTU4YECKOro OOHapy KeHUsI U MOAABJICHUS PaJIMOMUKPO(OHOB U
HEJIMHEHHBIC JIOKATOPbI, O KOTOPBIX Mbl PACCKAKEM HIKE.

11 TOro 9TOOBI MPOBEPUTH CBOIO KBAPTHUPY WM O(rC Ha HAJIMUME KaKUX-TTHOO0
PaTMOTEeXHUYECKUX CPEACTB, YCTAHOBJICHHBIX Y BAC HECAHKLIMOHUPOBAHHO, UJTH YOe-
OUTBCSI B TOM, YTO Ball Tesie(hOH, KOMIIbIOTEP, TEJIEBU30D U Ipyrast ObITOBast TEXHU-
Ka HEe UMEIOT OOOYHBIX, @ 3HAUUT, HEKEJIaTeJIbHbIX KaHAJIOB U3JIyYCHHUSI B PAINO-
YaCTOTHOM AMaIia3oHe, COBCEM HEe0Os3aTe/IbHO 00palliaThCs K creluagucTaM. DTy
paboTy MOKHO BBIIOJIHUTH M CAMOCTOSITEJIBHO, TOCTATOYHO UMETh HEOOJIBIION
npubop — peructparop BU-uznyuennit unm ckanep-oOHapyxureib. Takue npu-
OOpBI LIMPOKO NPE/ICTABJICHBl B TOPrOBBIX OPraHM3alUAgX U Ha PaJlOPbIHKAX.

Peructpartop BY-usy4ennit mpencrapiiseT co60i CKaHUPYIOMIHIA TPUEMHAK—
00OHapy>KuTeJIb CUTHAJIOB MaJIOMOIIHBIX [IEPEJaTIYMKOB C peaju3alueil aaropurMa
pacrno3HaBaHus U CEJICKIMM CUTHAJIOB MOIIHBIX CTAHIIMI pagro- U TeJICBU3MOHHOIO
BELIAHUs, a TAKXKE CBS3HBIX CTAHLMU PasIM4HBIX ci1y:x0. CkaHep nperHa3HaueH
U151 OOHAPY KCHUS U JIOKAIN3aLUI MECTa YCTAHOBKH aKyCTHUECKHUX, TeJIC(QOHHBIX U
TEJIEBU3MOHHBIX MUHUATIOPHBIX IEPEAATUNKOB OTEUECTBEHHOIO U 3apyOeKHOI0 Ipo-
M3BOJICTBA, IPOBEPKU MPEIMETOB, KOTOPBIE NIO103PEBAIOTCS HA HAJIMYUE YCTaHOB-
JICHHBIX 3aKaMy(JIMPOBAHHBIX MUKpOIlepenaTinkoB. Haimune BO3MOKHOCTH aBTO-
MaTU4ECKOro paclo3HABaHMs CBA3HBIX U BELATEIbHBIX CTAHLMI II03BOJISICT MaKCH-
MaJIbHO TOBBICUTh OTHOCHUTEJIBHYIO YYBCTBUTEJIBHOCTb CKaHEpa, YTO, B CBOIO
ouepesib, HO3BOJISACT YBEINYUTD HA/ICKHOCTh OOHAPYKEHHsI OACITYILIMBAOIINX yC-
TpoiicTB. Hebosbie rabapurbl, aBBTOHOMHOE IUTAHUE U BO3MOXKHOCTb M3MEHE-
HUS YyBCTBUTEJIbHOCTH [TO3BOJISIIOT IPOBOIUTD TOUCKOBBIC MEPOIPUSATHS B MAKCH-
MaJIbHO C3KaThble CPOKH U C BBICOKOH HA/ICKHOCTBHIO.
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@.&Q' HHAHKaTOPpbI (A€TEeKTOPbI)
3(I€KTPOMArHHTHOIO NMOIA

HHarnkarop aaekrpoMarHuTHoro noaa D-006

IIpennasHadeHn U1 onepaTUBHOIO OOHApYKEHMs PaJUOU3JTydarolNX IOMCITY-
MIUBAIOIIUX YCTPOHCTB (puc. 2.36). [Ipunumn nefictBus npubopa OCHOBAH Ha IIH-
POKOIIOJIOCHOM [ETEKTHPOBAaHUH 3JIEKTPUYECKOIO IIOJISA, YTO I103BOJIAET OOHapy-
’KMBaTh M3JTydalollye ycTpoiicTBa Impu JiIoOoM BHzie MOy sauun. Paguyc obHapy-
’KEHHs YCTPOUCTB 3aBUCUT OT M3JIy4yaeMoil UMU MomHocTH. OH NpUMEpHO paBeH
1 M Ipu MOITHOCTH U3Ty4eHus nepenaranka 5 MBt. Hannuue B mpubope arreHoa-
TOpa MO3BOJIIET pabOTaTh C AETEKTOPOM B YCJIOBUSIX CJIOKHOI 3JIEKTPOMAarHUTHOM
00CTaHOBKH, 3a CUET 0CJIa0JICHUS BXOTHOT'O CUTHAJIA, U 00eCIIeuBaeT BO3SMOKHOCTD
TOYHOH JIOKaJIM3alluK pagHolepefaomux yeTpoiicts. Hammdne cucteMel akycTH-
YecKoil 0OpaTHOI CBSA3M MO3BOJIIET UCKIIIOUUTD JIOKHBIE CPabaThIBaHUsS AETEKTOpA
U MAEHTUGHUIIPOBATh paiuoliepeJaolIie YCTPOUCTBA 110 XapaKTepHOMY 3BYKOBO-
My curHaiy. BocemucerMeHTHas jorapupmMudeckasl CBETOIMOIHAs LIKajla U TO-
HaJIBHBII 3BYKOBOI CUTHAIT 00€CIIeUnBAIOT HATJISIHOCTD U YI0OCTBO MpH padboTe ¢
IIPUOOPOM.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

HuamnasoH padounx 9acToT, MITT .......coooiiiiniiiiinnnnn. 50—1000
YyscTBUTEIbHOCTD, MB, TIpH £

110 MI'n

800 MI'y
JuHAMIYECKIiA TUATTa30H HHAUKATOPA, D ...oocevveiiiiiieeeen. -40
Hanpsoxerne muTanuss, B ..., 9
TTOTPEOIIACMBIH TOK, MA ......iiiiiiiiiiiiiiieceiiiee e 30
[aGapuTsl (€3 6JI0Ka MUTAHKUA), MM .....oeeeernniieeennnee 128%x63%20

B KoMmIUIEKT ocTaBKU BXOIAT: CaM JIETEKTOP, IITaTHAas aHTCHHA (ee 3aMEHa He
pexomennyetcalll), sapsqHoe ycrpoiictBo oT cetd 220 B 1 pyKoBOACTBO 1O 3Kc-
IUTyaTalyu.

HHaMKaTrop 3(1€KTPOMarHUTHOIO MoA
H MPOBEPKH NMpOBOAHbIX AMHHH D-008

B otmmmune ot momermt D-006 on 06s1agaeT BO3MOXKHOCTBIO TPOBEPKH MTPOBOJI-
HbIX JIHUH (crtoBbIX — 380/220 B, TenieoHHBIX, CUTHAIM3A1MN ) HA HAJIMYHUE MO~
CJIyIIMBAIOLIUX YCTPOWUCTB U MO3BOJIIET B KOHKPETHOH 0OCTaHOBKE BBISIBUTb UX U
JIoKanu3oBath (puc. 2.37).

Nupukatop D-008 nmeet 2 kanana oOHaAPYKCHUSI:

» PaaMoNeTeKTOp I MOMCKA PAHONEPENaloNX YCTPOKUCTB;
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» aHAJIM3aTOp MPOBOIHBIX JIMHHUMI JJIS1 TOMCKA PaJHoONepPeNaloiX yCTPOMCTB,
HCHOJIb3YIOUIMX U1 Nepefadu MHOpMaLi IPOBOJIHBIC JIMHUM.

[Ipunnun peiicrBus npudbopa B MEpBOM PEKUME OCHOBAH Ha LIMPOKOIOJIOC-
HOM JI€TEKTUPOBAHUH JIEKTPUIECKOTO IOJIA, YTO HAET BO3MOKHOCTDh PErUCTPH-
poBaTh paguonepenarre ycTpoiicTBa HE3aBUCHUMO OT BHAA MOAYJIsALnU. Pagnyc
0OHapyKeHUs JETEKTOPa 3aBUCUT OT U3JIy4aeMON MOLIHOCTH, YaCTOTHI, HA KOTO-
poit paboTaeT paamorepenamIee yCTPOUCTBO, JJEKTPOMArHUTHOW 00CTaHOBKHU
B 00cJielyeMOM ITOMEIICHNU U COCTAaBJISICT IIPU MOIIHOCTH nepegaTyuka 5 MBT
npuMepHo 1 m.

ATtTeHoaTop, 3a c4eT ocjialJieHHusl BXOAHOTO CUI'HaJla, IO3BOJISICT IPOBOAUTH
M3MEPEHHS B YCIIOBUSIX CIJIOAKHOM 2JIEKTPOMAarHUTHON 0OOCTaHOBKH, IPUCYIIEH KPyII-
HBIM ITPOMBIIUIEHHBIM LIEHTPaM. J{aHHBIN peXKrM ITOJIe3€H U TP JIOKAJIN3ALAN MOIII-
HBIX paguoIepeNaoInX YCTPONUCTB.

AKTHBHas1 aHTEHHa 00JIeryuT 0OHapy>KeHHUE MepeJaTYMKOB C YaCTOTOH Iepena-
un Boime 400 MIm.

Hannume cucreMel akycTuueckoir oOpaTHOH CBSI3UM B PUOOpE MO3BOJISET HC-
KJIIOUUTB JIO’KHBIE cpadaThIBaHUs ICTEKTOPA Ha JIOKAJIbHBIC 3JIEKTPOMArHUTHBIC OIS
1 UICHTUPUIIPOBATD HAXOSINECS B IOMEILEHUH PauoIepEaIoIIne yCTPOUCTBA
1I0 XapaKTepHOMY 3ByKOBOMY CUTHAITy.

HecsitucermeHTHas JiorapumMuyecKkasi CBETOIMOIHAS IIKaJjla U 3BYKOBOH CHI-
HaJl C MCHSIOIICHCS] YaCTOTON TOHAa 00ECIEUMBAIOT HAIJISAHOCTb U YIOOCTBO NPHU
paboTte ¢ IpudOpPOM.

|

Puc. 2.36. anukarop Puc. 2.37. IaaukaTop 371€KTPOMAarHUTHOTO TOJIS
3JIEKTPOMAarHUTHOTO 1 IIPOBEPKH IIPOBOITHBIX
noJist D-006 smHnit D-008
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Gé%@énmamp IIPOBOJHBIX JITHUH COCTOMT M3 BHEIIHEro IPOBOMAHOIO ajlanTepa,
oGeCreunBaroILero MOAKIUCHNE K IMHUAM ¢ HanpsbkeHueM 10 500 B, u cobctBenHo
npueMHuKa. KoHTposib 3ByKOBOI HHPOPMALIMKM OCYLIECTBIISETCS IOCPEACTBOM I'O-
JIOBHBIX TeJIe()OHOB JIMOO Yepe3 BCTPOCHHBIN I'POMKOTOBOPHUTENTh, TpUdeM Kak AM-,
Tak 1 YM-curnasos.

[TepecTpoiika 0 4aCTOTHOMY AMAIa30HY OCYILECTBJISICTCS PEryJIsITOPOM, pac-
TIOJIOKEHHBIM Ha BEpXHEH KpbILIKe NpUOOpPa, C OMHOBPEMEHHBIM YKa3aHUEM OTHO-
CUTEJIbHOI'O 3HAYCHMSI YaCTOThl Ha HHIMKATOPE.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

TIHTAHHE, B ...ooviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e ee s 9
TTOTPEOIIAEMBII TOK, MA ...iiiiiiiiiiic et
ACKYPHBIN PEKUM PATHOIETEKTOPA ..vveneiieeeneraeenn. .20
ACKYPHBII PEKUM aHAIN3aTOPa MPOBOAHBIX JIMHUH ........... 30
PAOOUMM PEIKIM ....eeonuviiriiiiiiieaniieeeeniteeeeniieeeeniieeeen 1o 100
['aGapuTbl OCHOBHOT'O OJIOKA, MM ....cccvuvveeenniiieeennnnee 148x68x24
Huama3oH 9acToT paguoneTekTopa, MIIT .................... 50—1500
YyBCTBUTEIIBHOCTD MO BXOMY, MB, TIPU £ ...cooiiiiiiiiiiiiicc
100—400 MITIT .ot 2
OcrabIeHHe aTTEHIOATOPA, IID ..oeeeeiiiiiiieeeeeeeiiiiieeee e 20
Juama3oH 9acTOT aKTUBHOM aHTeHHBL, MITI .............. 400—1500

YcuneHnne akTuBHOM aHTEHHBI, 1B

HIDKHSAA TPAHULIA «..eneveniieeiieeeieeenieeeeaeeeenees

BEPXHSAA TPAHULIA .....eveeereenieeeriieeeieeenaneeeeneeenenes
YyBCTBUTEIBHOCTD MPH OTHOIIEHNH curHa1/mym 20 nb,

riryorHe AM 30 %, MB L.
INosioca nponyckanus, kI ...
BUT MOITYTISIIME ...
MakcumasbHOE BXOTHOE HAPSKEHUE TPOBOTHOTO

AANTePa, B oo 500

MHOroyHKUHOHAaAbHbIN MMPHEMHHK
lMpoKoro AgvanazoHa XPLORER

MHoro}pyHKIIMOHATBHBIN TECTOBBIN U MCCJICIOBATEIBCKII MTPUEMHUK OJTMKHE-
ro nosigs XPLORER (puc. 2.38) umeeT onTuMasibHO NOA0OPaHHYIO MAKCUMAJIbHYIO
YYBCTBUTEJIPHOCTB JIJIs1 OOHAPYKEHHS 1 [IpUeMa CUrHaJla Ha PacCTOSIHAU OOJIbIIEM,
4yeM y aHajioros (Hocumast paguoctanuusi — 10 400 m).
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Puc. 2.38. MHoroyHKIIMOHAIbHBI TIPUEMHIK
XPLORER

Mamnsie rabapuThl, Bec, aBTOHOMHasg pabora oT
BCTPOCHHBIX aKKyMYJIITOPOB B TE€UYCHHUE 8 Y U LIUPO-
Kue (pyHKIMOHAJIbHBIE BO3MOKHOCTH OTKPBIBAIOT ISl
3TOro Npuodopa MWUpoyaiiyio chepy NpUMEHEHHUS: Te-
CTUPOBAHUE PaaUOIIECpPENIAOIIero 000py10BaHus, HC-
cJIeI0BaHMsl PAAHOCUTHAJIOB, IIOUCK PA/InONePEaaTIH-
KOB M MHOTO€ ApPYToe€.

XPLORER mnposepser auanason ot 30 MI'n no
2 I'Tu menee yem 3a 1 ¢ 1 M0O3BOJIIET aBTOMAaTHYECKU
00HapyKNBATh aKTHBHBIE TIEPEIATIYNKY B OJIIDKHEH 30HE,
aeMonyJmpoBaTh YM-CUTrHAIIBI 1 BOCITPON3BOIUTD 3BYK
Yyepes BCTPOCHHBII IPOMKOroBopuresib. [ IpuemHuk nme-
€T IByXCTPOYHBIN JUCIUIEH, B OQHOU CTPOKE KOTOPOro
oToOpa)aeTcsl 4acToTa IPUHATOrO CUI'Ha/Ia, a BO BTO-
Ppoii — ofiHa U3 XapaKTePUCTUK CUTHaJIa: 3HAYCHUE TOHA
nm kopa CTCSS, DCS nm DTMF, otHocuTespHblit ypoBeHb, YM-neBuanus (1—
10; 10—100 k'), napameTpsl LTR-TpankuHra, a Tak:ke MKUpoTa U J0JIroTa B KOop-
muHatax cucteMbl GPS. [l yno6cra paboThl perycMOTPEHB! (PYHKIMU PYYHOI'O
cOpoca oOHapyKeHHOH 4acToThl, naMsATh Ha 500 3HaueHuit yactot. B mamsiTh peruc-
Tpa 0OHApYEHHBIX YaCTOT aBTOMATU4YECKH BHOCSITCS HE TOJIBKO 3HAYCHHE YaCTOTHI
00OHapy>KeHHOr'0 CUI'HaJIa, HO U BpeMs, J1aTa, 10JIroTa u mmpota. [ Ipudop umeer Bepo-
€HHBIC Yachl ¢ COOCTBEHHOM OaTapeiikoii u nociegosaresbHblil nHTepdeiic RS-232C.
[Tpubop obopymoBaH THE3MOM I MOAKTIOYEHHUST TOJIOBHBIX TesIe(pOHOB, a TaKKe
HMMeeT THe30 YIIPaBJIeHUs] MarHUTO(OHOM.

OcHoBHbIE TeXHHYECKHe XapaKTePHCTHKH

Huarnazon padounx 9acToT, [TT.......coooieiii, 0,030—2
Mopnynsanus:

THIT ..ottt ettt e et e e e e UM

JEBHAIUST HE 00JIEEC, KIIL ....ooiiiiiiiiiieee i, 100
Juana3oH 3BYKOBBIX YaCTOT, KTl ...ccocvevvuiieniienieennn 50—3000
Bpemsi ckaHMpOBaHUA BCEro JUara3oHa 4acToT, C ..... He bostee 1
Bxon:

COTIPOTHUBIICHHUE, OM ....cuiiiiiiiiiiiieiiiiee et 50

qyBCTBUTEILHOCTD Ha yacTtoTe 100 MI'L, abM................ -59

4yBCTBUTEIBHOCTD Ha yacTtoTe 1 I'Tm, gbM..................... -25
WIHOMKAIIHS ..o 3aXBaT CUTHAJIa;

3apsijika aKKyMyJIsiTopa

Hucruieit:

KOJIMUECTBO CTPOK ...nvvienrieeniieeireeniteeeieeenireenineesreeenieeenanes 2

KOJIMYECTBO CUMBOJIOB B CTPOKE.................. 16 ¢ moxcBeTKOI
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N
&QﬁmaHnez
& BCTPOEHHBII HUKeJIb-KaAMUEBbII aKKyMyJIaTop, B/MA4 ............. 7,2/850
YHHUBEPCAJIbHBIN amanTep, B/A . ... 12/2
IToCTICTOBATEIBHBIN TIOPT ...vvvvvveeereeeeeeeiiiiireeeeeeanneens CI-V (TTJI), RS-232C

C4yeT4yHnK 4actotbl CUB

Munucderuynk yactorel CUB — uneanbHOe CpeicTBO 711 OMCKA aKTUBHBIX
nepenaTyukoB (puc. 2.39).

Hannseiii mpubop npousBoactsa ¢upmbl Optoelectronics siByisieTcsl yCOBEpIICH-
cTBOBaHHOM Bepcueil npenpitymeit moges 3300 MiniCounter, ofHOro U3 caMmpix
TIOMYJISIPHBIX U ICIIEBBIX IPUOOPOB 1711 U3MEPEHUI U TECTUPOBAHUS PAIno000pyI0-
BaHUSI.

Hosriit CUB umeet ungposoii ¢puibTp 1 ¢pyHKuuio aproszaxsara. [1pu ucnoss-
30BaHUU LU(PPOBOro GUIbTPa BHYTPEHHUI MUKPOIIPOLIECCOP OLEHUBACT 10Ty YCH-
HBIE PEe3yJIbTaThl 1 UTHOPUPYET CJIydaiiHble Pe3yJIbTaThl U3MEPEHUS, TaK YTO MIPU
paboTe Ha AucIIIee NOSBJISIOTCS HE CJIyYaiiHbIe YMCJia, a peajibHO U3MEPEHHbIC Be-
JimuuHbl. PYHKLUS aBTO3aXBaTa YICP>KUBACT Ha JUCILIee 3HAYCHUE HACTOJIBKO J10J1-
ro, HACKOJIBKO BaM 3TO IIOHA/I00UTCS, — MOXKET IPOMTH HECKOJIbKO JHEH 10 TeX
op, TOKa MOJIy4YeHHOe 3HaueHHue OyaeT 3amicado Ha Oymare.

[Tpubop umeet BricokockopocTHOI Bxox 0,001 ¢ u 8 mepexiodaeMblx 3Have-
HUI CKOPOCTH CYeTa, YTO [eJIacT ero 6osiee ObICTPBIM M TOYHBIM IO CPABHEHUIO C
mozesbio 3300, umeromeil craHnapTHele 3HaueHust 3Tux napametpos: 0,01 c u 6
ckopocreit cuera. Optoelectronics CUB crait 6oJiee CI0KHBIM B CXEMOTEXHUYEC-
KOM OTHOILICHHH, HO OCTAJICSI TAKUM K€ IPOCTBIM B YIIPaBJICHUH, KaK U €ro npes-
LIECTBEHHUK.

Nmes BcTpoeHHBIC HUKeIb-KagMueBble akkymyJiitopel, CUB moxer paboTtaTh
10 4 Ge3 momzapsAaKy, MPEIOCTaBIIAS BaM MIOJIHYIO CBOOONY ieicTBUiA. Bbl MoxkeTe
MIPAKTUYECKH IIeJIbIH IeHb paboTaTh C IPUOOpPOM, OY/Ib BBI
B YHCTOM I10JIC WM JIADOPAaTOPHH.

Ctout 0cOOEHHO OCTaHOBUTBHCS HAa YyBCTBUTEJIbHO-
ctu npudopa. [Ipu ycoBepiieHCTBOBaHUM CUETYMKA MO-
geau 3300 Obuia ucnosb30BaHa Tak HasblBaeMas KOH-
LeNnuus MaKCUMaJIbHON YyBCTBUTEJIBHOCTHU, IO3TOMY
CUB umeer npenesibHOE A5l IHPOKOIUANIA30HHOIO
npubopa 3HaYeHUE YyBCTBUTEJIBHOCTU, IPU KOTOPOM
elle He MPOMCXOAUT €ro caMoBO30YKICHHS, YTO JaeT
BO3MOYKHOCTb MaKCHUMAaJIbHO PacCHIMPUThH JUANA30H Ya-
CTOT IPUHUMAEMBbIX CUTHAJIOB U JaJIbHOCTb UX OOHApy-
xeHus. [loatomy B npubope He IperycMOTPEHBI Kakue-
J0O0 PEeryIMpPOBKH YyBCTBUTEIbHOCTH WUJTN KO3 dUIIn-
€HTa YCUJICHUSI.

Puc. 2.39. Cyetuux yactorel CUB
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OcHOBHbIE TEXHHYECKHE XapaKTePUCTHUKH

Huarnazon padounx 4actoT, [T ........coooviieiiies

BxomHoe CONPOTUBICHUE, OM....c..ueiiiiiiiiieniieiiieeieeeiee e
MakcumanbHbli BXOgHON curHai, ibm (MB) .. ..
Yacrora onopHoro reseparopa, MI'T ........cccccoevviiiiinennn.

Hucrnueit:
THIT «eniieeiiiie ettt KUTKOKPHCTAIUTIICCKII
OPTAHMBAIIIST -..eveeeneiieeeaenieaaaeeeeaanns 9 mp BEICOTOI 4,5 MM
I'abaputer, MM 94x70x30
Kopmyc:
MATEPHATT ...covvnniiiiieiiiieeiainn, IITaMIIOBaHHBIN aJIIOMUHUI
LIBET vvuieeeeeeeinnniiieeeeeeeetuati e eeeeeeeaaaeeeeeeeeeennaaaanees YepHBIA
BceTpoennsie 6atapen:
THIT ettt ettt HHKEJTb-KaJMUCBEIC
KOJTITIECTBO ... eteeeniteeiteeentteeniteesineeenteeeniaeesateeeteeeneneeenneeen 4
PABMED ettt ettt e e AA
BPEMSI HETIPEPBIBHON PAOOTBL, U ..ceevvieeeiiiieeeiiieeeeiiiiaaenens 10
[Iutanue:
HAMPSHKEHUE, B ..oooiii e 9—11
TOTPEOIIAEMBIA TOK, MA ....oeiiiiiieeiiiiieeaiiiieeeieee e 110

TecroBbln YM-npueMHHK R10 INTERCEPTOR

MomHBIM cpencTBOM 711 00HApY KeHHsl OJIC/Ty IIUBAIOIIUX YCTPOICTB U Iepe-
XBaTa pajiMoneperoBopoB B OnmxkHell 30He siisiercs npueMHUK R10 INTER-
CEPTOR ¢upmsr Optoelectronics (puc. 2.40).

R10 u3mepsieT neBuanuio curHaiaos (C MUPOKON U Y3KOH MOJIOCO ), OTHOCH-
TeJIbHYIO BeJIMYMHY CUTHAJA, a B coueTaHuu ¢ aexogepom DC440 nosposser u3-
MepaTb curHasibHble ToHBL (CTCSS, DCS nu DTMF). R10 moxeT ucnosib3oBaTbhes
Ui JIIOOBIX M3MepeHuit, TpeOyomux YM-nemMonyasinuu, 1 MOAXOAUT IS Mpo-
BEPKH NepeaTYNKOB METPOBOTr0 IMana3oHa U COTOBOM CBSA3H, @ B HEKOTOPBIX CJIy-
YasgX MOXET CJIyKUTb JIeLIeBOI, MaIorabapuTHOI 3aMEeHOI 1711 CEPBUCHOIO MO-
HHUTODA.

B ormmiune ot npueMHukoB u ckanepoB R10 mpuHuMaeT jo0bie MMeronuecs
cwIbHble curHasbl. HacTpoiika 0ObIMHBEIX IPUEMHUKOB CTaOUIM3UPOBaHa Ha OIpe-
IeJIEHHOH 9acToTe ¢ MOMOIIbIO BHyTpeHHero reneparopa. [Ipuemuuk R10 nHactpa-
MBAETCS 110 IPUHIMAEMOMY CUTHAITy. JlOCTOMHCTBOM 3TOTO SIBJISIETCS TO, YTO JUJIS
IpuemMa CUrHaja npubop He Hy»KHO HaCTPauBaTh Ha KOHKPETHYIO YacTOTY, OH MO-
KeT MPUHUMATH JI000it YM-curnan B quanazone ot 30 MI'tt o 2 I'T. R10 pabo-
TaeT aBTOMAaTHYECKU U He TpeOyeT BMELIaTeJIbCTBa ONlepaTopa.

Jlydiie Bcero nmpueMHUK paboTaeT B Osin3siexalieil oT nepefaTyuka 30He, Ie
HaIPSKEHHOCTD 3JIEKTPOMArHUTHOIO MOJIS BBICOKA, HO OBICTPO IAaeT C yBeJIde-
HHMEM paccTosiHUsA. B nasbHeil ke 30He HalpsKeHHOCTD 1011 Majla, HO COXPaHsSeT-
sl IPAaKTUYECKH HEM3MEHHOI Ha OTPOMHBIX PACCTOSHUSX.
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®
Phc. 2.40. Tectosbiii npuemunk R10 INTERCEPTOR

&

PeasnbHoe paccrosiHue, Ha KOTOPOM MPUEMHHUK MOKET
NETEeKTUPOBATh pagUoNepeaTunK, 3aBUCUT OT (POHOBOI'O
pamvon3TydeHNsI B KOHKPETHOM 00/1acTH U HAJIMYUS IpY-
I'MX CUJIbHBIX cUrHasioB. [IpoBepku mokasasu, 9To THIIO-
BBIMU SIBJIIIOTCS 3HaYeHns1 6—250 M oT nepenarunka MB
nm IMB momHocTteio 5 Br. Takum obpazom, R10 sBis-
€TCs1 OTHAM M3 CaMBIX YyBCTBUTEJIbHBIX PUOOPOB /JISI pa-
00THI B OJTMKHE# 30HE. DTO BO3MOXKHO OJ1arofgaps ero ot-
JINYHOU YYBCTBUTEJILHOCTH. VIHIUKATOP BEJIMUNHBI CUTHA-
Jla MOXKET CJIyKUTb [IJIs1 OOHApYKEHHsI MECTOIOJIOKECHUS
CKPBITHIX MEPENaTUYNKOB WJIM MOJCTYIIUBAIOIINX yCT-
POICTB, YCTAHOBJICHHBIX B KOMHATE UJIM aBTOMOOMIIE.

B oTyume ot ckaHepoB U MPUEMHHUKOB, KOTOPBIE OJTK-
HbI OBITb HACTPOEHBI Ha ONPE/IEJICHHYIO YaCTOTY MJIN 10JIK-
Hbl CKaHHPOBATb 3a[JaHHbII IMANIa30H YacTOT, C IIOMOLIBIO
R10 moxHO npocitymmBaTth Oiin3sexalnie neperoBopsl 1o
YM-cBs13u O1aronapsi HeMeIJICHHOMY TIPHEMY CHITbHBIX CHT -
HAJIOB HE3aBUCHMO OT MX 4acCTOTHI.

W e e 2, et e

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

HuanazoH padounx 4acToT, MITl........ccooviiiiiniiiiiicc 30—2000
Monynsauus:
BIIL -ttt eeteeetee e ettt et e et e ettt et et ettt ettt qM
TEBUAAITMST, KITT ..ooviiiiiiiiiiiiiiiiiiiiiiiieieeeceeeeeeeeeeeeeeeeeeee et eee e 100
Juana3oH 3ByKOBBIX 4acToT, 'L .... ... 50—3000
BpeMst HACTPOIKIL, C, ..vvvveeeeeeiiiiiiiieeeeeeeiiiiiieeeeeeeeiiieeeeeeeeeeennnees He Oosee 1

Bxon:
COTIPOTHUBIICHHUE, OM ....eeiiiiiiiiiiiiiiiiiiiiie ettt
4yBCTBUTEILHOCTD Ha yacTore 100 MI'L, nbwm ...
4yBCTBUTEILHOCTDb Ha yacToTe 1 I'T, abM ...,
MaxcumasbHas 9yBCTBUTEIBHOCTD, IBM .....ccccviiiiiiiiiiiiiiicicc
[Muranue:

HanpspkeHue, B
€MKOCThb, MA -4

BPEMSI HEMPEPBIBHOM PAOOTDL, U ....eeeiniriieeiiiiieeniiieeeniieeeenieeeesnireeee e 5
Kopmnyec:
MATEPHATT .eueeiniieeiiieeeriie e et e eeaneeennaneees IITaMIIOBaHHBIN AJTIOMUHUI

LBET ....cccenenn SO P PP PP PPPPPRNN YEPHBIA
labaputer, MM 130x70x38
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HHAI’IKaTOpr MIEKTPOMArHHTHOINO H3y1€CHHA
CaMOCTOATENDBbHOIO H3INoTOB/I€CHHNA

[TpompinuteHHBIE TPUOOPHI OOHAPYKEHHS PAIN03aKIaI0K, KPaTKO PACCMOTPEH-
HBIE BBIIE, cTOAT HocTaTouHo goporo (800—1500 USD) u moryT okasaTbcsi He
KayK/IoMY 110 KapMaHy. B npuHuuIe nucnoJsip30BaHue CrielMaIbHbIX CPEACTB OIIpaB-
[aHO JIMIIb TOT/A, KOT/ia cuenuguka Bamei JesiTeJIbHOCTH MOJKET MPUBJICYb BHU-
MaHHe KOHKYPEHTOB WJIM KPUMHHAJIBHBIX TPYNIMPOBOK M yTe4YKa MH(POPMAIIN
MOKET MPHUBECTH K (paTabHBIM MTOCJICICTBHSM JJIs Balero OM3Heca 1 Jaxe 310po-
Bbsl. Bo Bcex ocTasbHBIX CiTy4asx omacarbcsi IPogecCHOHANOB MTPOMBIIIJICHHOTO
IINMMOHAXa HE PUXOANTCH U HET HEOOXOIMMOCTH TPATUTh OTPOMHBIE CPEICTBA Ha
CHeIMaJIbHYIO annaparypy. bosbIIMHCTBO cUTyaluii MOXKET CBECTUCH K OaHAJIbHO-
My TIOJICJTyIIMBAHMIO PAa3rOBOPOB HavYaJIbHUKA, HEBEPHOT'O CYNpyTra WM COocenia 1o
nave. I1pu aTOM, Kak mpaBujIO, UCIIOJIB3YIOTCS PAIMO3aKIAIKA KyCTapHOIO POU3-
BOJICTBA, OOHAPYKUTh KOTOPBIE MOKHO 0OJIee MPOCTHIMU CPEICTBAMU — HMHJIUKA-
TOpaMU painon3rydeHuil. U3roroBuTh 3Tu npruOOopsl 6€3 Tpyaa MOKHO CaMOCTOsI-
TeJIbHO. B oTiMuMe oT ckaHepOB MHAMKATOPH PAMOU3TYYCHUI PErUCTPUPYIOT Ha-
MPSKCHHOCTD 3JIEKTPOMArHUTHOIO TOJISi B KOHKPETHOM [Mana3oHe [JIMH BOJIH.
YUyBCTBUTEIBHOCTDh X HEBBICOKA, TO3TOMY OOHAPY)KUTh MCTOYHUK PAIMOU3ITyde-
HUSI OHU MOT'YT TOJIBKO B HEIIOCPEICTBEHHOH Omm3ocTu oT Hero. Huskasi 4yBCTBH-
TEJIbHOCTh MHIMKATOPOB HAMIPSKEHHOCTH TI0JIS UMEET 1 CBOM TTOJIOKUTEIIbHBIE CTO-
POHBI — CYIIECTBEHHO YMEHBIIACTCS BIIMSTHIAEC MOIIHBIX PaJIMOBEINATEIBbHBIX U PY-
TUX IPOMBIIIJICHHBIX CUTHAJIOB Ha KauecTBO 0OHapy:keHus. Huxe Mbl paccMoTpum
HECKOJIPKO TIPOCTHIX MHAMKATOPOB HANPSZKEHHOCTH 3JIEKTpoMarHuTHoro mosist KB-,
YKB- u CBY-auana3oHos.

[IpocTeniine HHANKATOPbl HaNpA2KEHHOCTH
3(1€KTPOMAarHUTHOIO Nnoas

Paccmotpum mpocreiimuil MHANKATOP HANPSKEHHOCTU 3JIEKTPOMArHUTHOIO
noJist B inanasone 27 MI'. [lpuHnunumanbHas cxema npudopa MpuBeicHa Ha pucC.
2.41. OH cocTOUT U3 aHTEHHBI, KosiebaTesbHoro kKouTypa LI1CI, nnona VD1, koH-
neHcaropa C2 1 U3MepUTEIbHOTO pudopa.

Paboraet ycTpoiicTBo cienyromum obpazom. Yepes aHTeHHY Ha KosieOaTesIb-
HbIIl KOHTYp noctynaioT BY-konebanus. KoHTyp oT¢uibTpoBbIBaeT KojiebaHus
nuanasoHa 27 MI'n u3 cmecu yactoT. Beiienennsie BU-konebanus neTexktupy-
10Tcs fuoaoM VD1, Oyarofapsi 4eMy Ha BBIXOJ JUOJA IIPOXOIAT TOJIBKO II0JIOKHU-
TeJIbHBIE TT0JTYBOJIHBI IPUHAMAEMBbIX YacToT. Orubaromas 3TUX 4acTOT PeCcTaB-
aset coboit HY-konebanusa. Ocratkn BY-konebanuii GpuiIbTpyroTCs KOHAEHCA-
topoM C2. Ilpu 3TOM 4Yepe3 U3MEpUTEJIbHBII NpUOOp MOTEYeT TOK, KOTOPHII
COIEP>KUT IIEPEMEHHYIO U IOCTOAHHYIO cocTasiigoonue. MzsmepsieMslii mnpudbopoM
HOCTOSIHHBII TOK IPUMEPHO MPONOPLUOHAJICH HANPSKEHHOCTH 110J1s, AeHCTBYI0-
el B MecTe NnpueMa. DTOT JIeTEKTOP MOYKHO BBHIIOJHHUTH B BUJIE IIPUCTaBKU K
JIIoGoMy TecTepy.
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Puc. 2.41. IlpunnunuasibHas cxema
IIpoCTEHIIero NHAUKaToOpa MoJs

Puc. 2.42. ITpunnunuasibHas cXxeMa HHIUKaTopa
¢ BU-ycunmurenem

Katymxka L1 nnamMeTpoM 7 MM € IIOACTPOEYHBIM cepAeUHUKOM umeeT 10 BUTKOB
nposofa [19B-1 0,5. AHTeHHa BHIIOJIHEHA U3 CTAJIbHOM POBOJIOKK MJIMHOM 50 cM.

YyBCTBUTEIBHOCTh PUOOPA MOYKHO 3HAYUTESIBHO MOBBICUTD, €CJIM MEpeN Jie-
TeKTOpoM ycTaHoBUTb BY-ycumrens. [IpuHnunuansHas cxema Takoro ycTpoii-
CTBa IpeJCTaBJIeHa Ha puc. 2.42. DTa cxema 10 CPaBHEHUIO C NpeAblayIeil umeer
OoJiee BBICOKYIO UyBCTBUTEJIBHOCTD IlepeaTyika. Ternepb u3IyueHue MOKET ObITh
3a()MKCUPOBAHO Ha PACCTOSHUU HECKOJIbKMX METPOB.

BricokouactoTHblii Tpansuctop V711 BKIIIOYEH 1o cxeMe ¢ obreit 6a3oii u pado-
TaeT B KauecTBe cejlIeKTHUBHOro ycuntesis. Kosnebarenbhblit koutyp L1C2 BKITO-
YeH B €ro KOJUIEKTOPHYIO Lenb. CBsA3b KOHTYpa C JETEKTOPOM OCYIIECTBIISAETCS
yepes oTBoA oT Karywku L/. Kongencarop C3 or¢uibTpossiBacT BU-cocTasiisiio-
mue. Pesucrop R3 u konpencarop C4 BemosHsoT ¢pyskio HY-¢puibTpa.

Karymka L/ HamoTaHa Ha KapKace ¢ IOJICTPOEYHbIM CEpP/IEYHIKOM AUaMETPOM
7 MM nipoBozioM I1OB-1 0,5. AHTeHHa BBIIIOJIHEHA U3 CTAJIbHOI POBOJIOKH IJIMHOM
okoJio 1 m.

Hna BY-nnanazona 430 MI't MoXkHO Takxke coOpaTh O4eHb MPOCTYIO KOHCT-
PYKIMIO MHIMKATOpa HANpsKeHHOCTH nouisl. [IpuHnunuansHas cxeMa Takoro npu-
Oopa mpuseneHa Ha puc. 2.43, a. lnaukaTop, cxema KOTOpPOro Mokas3aHa Ha pHuC.
2.43, 6, n03BOJIAET ONPENEIUTD HAIPaBJICHHE HA UCTOYHUK U3JTyYCHUS.

w2

VD1 raso7

InN|
=1

W4
+

cz2 L

! ‘ 0,017 T

Puc. 2.43. [TpuHnmnmrasgbHble CXeMbl HHAMKATOPOB auanaszona 430 MI'n
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HHanKaTop HanpsAzKeHHOCTH MoaA guanadoHa 1—200 MI'y

[IpoBepuTh nomelieHre Ha HaJIMYUe MMOAC/IYIMBAIOLIMX YCTPOICTB ¢ paguorne-
peraTYMKOM MOKHO IPU ITOMOLIM HECJIOKHOI'O HIMPOKOIOJIOCHOIO MHIMKATOpa
HaNpPSHKCHHOCTH T0JIS CO 3BYKOBBIM I'eHepaTopoM. llesio B TOM, YTO HEKOTOpbIC
CJIOKHBIC «KYUYKH» C paJuoIepeqaTYMKOM BKJIIOYAIOTCSl Ha Iepeiauyy TOJIbKO TOT-
Ia, Korja B IOMEILICHUHU Pa3/laloTcs 3ByKOBbIe CUTrHaUIBL. Takue ycTpoiicTBa TPYAHO
00OHapy>KUTh ITPH IOMOILM OOBIYHOI'O MHAMKATOPA HAIPSKEHHOCTH, HYKHO IIOCTO-
SIHHO Pas3roBapHBaTh WUJIM BKJIIOYUTb MarHuTo(oH. PaccmarpuBaeMelil 1eTEKTOP
“MeeT COOCTBEHHBIN NICTOYHHUK 3BYKOBOI'O CUTHAJIA.

[IpuHumnuanbHas cxeMa HHAMKATOpa oKa3aHa Ha puc. 2.44. B kauecTBe nouc-
KOBOTI'O 3JIEMEHTa HCII0JIb30BaHa oObeMHas KaTylika L /. Ee nocTouHcTBO, N0 Cpas-
HEHUIO ¢ OOBIYHOM IITHIPEBON aHTEHHOM, 3aKJTI0YaeTCs B 00JIee TOUHOW MHINKAIIAN
MecTa yCTaHOBKH nepefarynka. CurHas, HaBeICHHbIH B 9TOH KaTyIlKe, YCUIUBACT-
cs1 iByXxKackajHeiM BY-ycunurenem Ha tpansuctopax V711, VT2 u BbiipsamiisieTcs
monamu VDI, VD2. Tlo HalM4nio NOCTOSIHHOTO HAIIPSKEHUS M €ro BEJIMYMHE Ha
koHzaeHcarope C4 (B pexxuMe MIIJTMBOJIBTMETpa padboTaeT MukpoammnepmeTp M476-
P1) MoxHO onpenenuTe HaJIMUMe NepeiaTunKa U €ro MECTOIOJIOKCHUE.

Kommiekt chemHBIX KaTyuiek L/ MO3BOJISIET HAXOAUTh NEPEfaTUUKU Pasiind-
HOI MOLIHOCTH U YacTOTHl B quamna3zone ot 1 1o 200 MI'm.

I'enepaTop 3ByKa cOCTOUT U3 ABYX MYJIbTUBUOpaTOopoB. [1epBrIil, HACTPOCHHBII
Ha yactoTy 10 ', ympassisier BTOpbeIM, HacTpoeHHbIM Ha 4actory 600 I'u, B pe-
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Puc. 2.44. TprHimmiaibHas cxeMa HHINKAaTOpa HAMPsHKCHHOCTH 10Ut auanasona 1—200 MIg
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3ysptare 4ero GopMHUPYIOTCS MAaYKU UMITYJIbCOB, ciienytomue ¢ yactoroi 10 I
OTH nayKky UMITYJIbCOB ITOCTYIAIOT HAa TPAH3UCTOPHBIN KJIoY V73, B KOJUIEKTOPHOM
LeNH KOTOPOro BKJIIOUEHA IMHAMUYECKasi T0JI0OBKa B/, pa3sMelleHHasi B HallpaBJIcH-
HOM Ookce (mtactMaccoBas TpyOa nmHoit 200 MM u tuamerpoM 60 Mm).

st 6osiee ynauHbIX OMCKOB JKeJIaTeJIbHO MIMETh HECKOJIbKO KaTymiek L /7. s
auanasona 10 10 MI'u karymky L/ Hy>kHO HamoTatb nipoojioM [19B 0,31 Ha myc-
TOTEJION OIpaBKe M3 IJIACTMACCHl WM KapToHa auameTpom 60 MM, Bcero — 10
BUTKOB; Wi auana3zona 10—100 MI' kapkac He Hy»KeH, KaTylIKa HaMaThIBaeTCs
nposogoM I[19B 0,6...1 MM, tnametp oObeMHOI HAMOTKM — 0KoJ10 100 MM, Kosu-
4yecTBO BUTKOB — 3—35; i auanasona 100—200 MI'n koHCTpyKUust KaTyIIKU
TaKasi ke, HO OHa UMEET BCEro OJIMH BUTOK.

7151 paGOTBI C MOIIHBIMU ITEpeIaTYNKaMH MOKHO HCII0JIb30BaTh KaTYIIKH MEHb-
LIero AuaMeTpa.

3amenus Tpanszuctopsl VT, VT2 Ha GoJiee BeicokoyacToTHBIE, HaripuMep KT368
nm KT3101, Mo:XHO NOIHATE BEPXHIOK I'PaHMIly YAaCTOTHOI'O iMara3oHa OOHapy-
eHus gerexkropa 10 500 MI'.

HHanKaTop HanpAzKeHHOCTH MoaA auana3oHa 0,95—1,7 I'Ty

B mocnienaee Bpems B cocTaBe paaro3akiIagoK BCe Yallle UCIIONIb3YIOTCS Tepe-
Haomye ycrpoictBa cBepxsboicokouacToTHoro (CBY) muanasona. Oto 00yciios-
JICHO T€M, YTO BOJIHBI 3TOTO MAIa30Ha XOPOLIO MPOXOIAT Yepe3 KUPIUIHBIE U Oe-
TOHHBIC CTCHBI, @ aHTEHHA TIePEAIONIEr0 yCTPOICTBA IMEET MaJjible rabapuThl IpU
60161101 3((PEeKTUBHOCTH ee ucnosb3osanus. s ooHapyxenus CBY-uznyuenus
paaroIepeialoniero yCTPOMCTBa, YCTAHOBJICHHOTO B Balllel KBapTHPe, MOKHO UC-
10JIb30BaTh [IPUOOP, CXEMa KOTOPOro NpUBecHa Ha puc. 2.45.

OcHoBHbIE XapaKTepHCTHKH

Huamazon padounx 9acToT, [TT.......coooviiiii, 0,95—1,7
YpoBeHb BXOTHOTO CUTHATA, MB ........cooooiiiiiiiiiee, 0,1—0,5
Koadduuuent ycunenus CBY-curnana, ob ................... 30—36

Bxonnoe conporusiienue, OM..
[ToTpebisiemblit TOK, MA
Hanpsokerne mutanust, B ..., +9—20B

Brixognoit CBY-curnas ¢ aHTeHHBI OCTYIIAaeT Ha BXOAHOH pasbeM XWI ne-
TekTopa 1 yeusmaetca CBY-ycunuresnem Ha Tpansuctopax VI'1—VT4 o ypoBHsa
3—7 MB. Ycumurenb cocToUT U3 YeTHIpEX OJUHAKOBBIX KAaCKaOB, KOTOPHIEC BbI-
HOJTHEHBI Ha TPAH3UCTOpaX, BKIIOYEHHBIX 110 CXeMe ¢ OOIIUM SMUTTEPOM, C Pe30-
HAHCHBIMU CBsi3AMU. JIuaun L1—L4 ciy*aT KOJUIEKTOPHBIMU Harpy3kaMu TpaH-
3MCTOPOB M MMEIOT MHIYKTHBHOE cornpoTtusjieaue 75 Om nHa wactote 1,25 I'T.
Pasnenmurenbabie konneHcaropel C3, C7, C11, IMEIOT eMKOCTHOE CONPOTHUBJICHHUE
75 Om nHa yacrore 1,25 I'Tu. Takoe nmocTpoeHue ycunTesisi MO3BOIAET 1OOUTbCS
MaKCHMaJIbHOT'O YCHJICHUS KaCKaJI0B, OTHAKO HEpaBHOMEPHOCTb Koa(duiimeHTa ycu-
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JieHus B pabodeil noJioce yactoT pocruraer 12 ab. K kosutekropy TpaHsuctopa
VT4 noaxodeH aMITUTYIHbIN ieTeKkTop Ha auoae VD5 ¢ punsrpom RISCI7. Ipo-
OETEKTUPOBAHHbII CUT'HAJl YCUIIMBAETCSl YCUJIUTEJIEM ITIOCTOSTHHOT'O TOKa Ha MUKPO-
cxeme DAI. Ero koadduument ycusienus no HanpsbkeHuto pased 100. K Beixony
OIEPAIMOHHOIO YCHJINTEIIS TOJIKJIIOUEH CTPEJIOYHBIN MHIMKATOP, MOKA3bIBAIOIIHIA
YpOBEHb BbIXOAHOT0 curHaia. [logcrpoeunsiM pesuctopom R26 O6ajaHCUPYIOT OIle-
PALMOHHBIN YCUJIUTE/b TaK, YTOOBl KOMIIEHCUPOBATh €ro HayaJbHOE HAIIPSKEHUE
cMelieHus 1 cooctBeHHble mymbl CBY-ycunurens.

Ha muxpocxeme DD, tpansuctopax VT3, VT6 u nuonax VD3, VD4 cobpan
npeoOpa3oBaTesib HAPSHKEHUS U181 IUTaHUS ollepalloHHoro yeuutesns. Ha ase-
MeHTax DDI.1, DD].2 BbIIOJIHEH 3aJal0luil FeHepaTop, BEIpadaThIBAIOIIMIA PsI-
MOYTOJIbHBIC UMITYJIbCHI C YACTOTOH ciieioBaHus okosio 4 kl'u. Tpansuctopsl VT35
u VT6 obecrnieunBaloT ycusjaeHUe 0 MOLTHOCTHU 3TUX uMnyibcoB. Ha nnonax VD3,
VD4 n xonnencatopax C13, C14 cobpan yMHOXKUTEJIb HarlpsikeHus. B pesysibra-
Te Ha KoHjeHcaTope C14 Gopmupyetcsi oTpuliaTesibHoe HanpsukeHue 12 B npu
HanpsikeHud nuranus CBY-ycunurens +15 B. Hanpspkenus nuranusi onepanu-
OHHOI'0 YCHJIUTEJsl CTaOUIM3upoBaHbl Ha ypoBHe 6,8 B crabunmurponamu VD2

I/IID6.
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Puc. 2.45. ITpuHnnnuasbpHas cxema HHANKAaTOpa HapsHKEeHHOCTH TOJIS
nuarasona 0,95—1,7 I'Tn
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ms%‘ﬁéMeHTH MHAMKATOPA pa3MelleHbl Ha Ie4aTHOM IJ1aTe U3 IByCTOPOHHETO (oJIb-
rHPOBAHHOIO CTEKJIOTEKCTOIMTa TosmHoi 1,5 mm. Ilnara 3akimoueHa B JlaTyH-
HBIH 9KpaH, K KOTOPOMY IIPUIIasiHa 110 IEPUMETPY. DJIEMEHTbI HAXO[ATCS CO CTOPO-
HBl [I€YaTHBIX [IPOBOJHHUKOB, BTOPasi, (hOoJbrMpOBaHHAsA, CTOPOHA ILJIATHI CJIYKUT
00IIMM MIPOBOIOM.

Juaun L1—L4 npeactaiisiioT OO0 OTPE3KH MEIHOTO [ocepedpEeHHOro npo-
Bofa nummHoi 13 MM u muamerpom 0,6 MM, KOTOpbIC BIAsiHBl B OOKOBYIO CTEHKY
JIATYHHOTO 3KpaHa Ha BbicoTe 2,5 MM Hajl 1u1aToil. Bee npoccenn — GeckapkacHble
C BHYTPECHHUM AMaMeTpoM 2 MM, HamoTaHsl ipoBogoM 191 0,2. Otpesku nposo-
Oa aJist HAMOTKH umetoT 1iinHy 80 MM. Bxoaseim passemom XW1 cityxut xkabesb-
Hbii (75 Om) pasvem CI'C.

B ycrpotictse npumeneHsl nocrosinabie pesuctopsl MIIT u nopcrpoeunsie CI15-
1BA, xonnencaropst K11 (C4, C5, C8—CI10, Ci12, C15, C16) tuameTpoMm 5 MM C
ornasiHEbIMU BeiBogamu U KM, KT (ocrasnbabie). Oxkcunable KoHaeHcaTopsl — K53.
DJIEKTPOMAarHUTHBII MHAMKATOP C TOKOM IOJIHOTO OTKJIoOHeHus 0,5—1 MA — ot
J1I000ro MarHuTo(oHa.

Muxkpocxemy K561JIA7 moxuo 3amenutb Ha K176JIA7, K1561J1A7,
K553Y]12 — na K153Y/12 wm KP140Y16, KP140Y]]7. CtabmmTpoHsl — JII0-
Oble KpeMHUEBBIE ¢ HalpskeHHeM crabumsarmu 5,6—6,8 B (KC1561, KC168A).
Hwuon VD5 2A201A moxno 3amennTs Ha JIK-4B, 2A202A wm T1401A, TU4015.

HanaxuBanue ycTpoiicTBa HaUMHAIOT ¢ NPOBEPKHU lienel nuraHus. Bpemenno
otnauBaoT pesuctopel R9 u R21. Ilocsie nogadu NOJIOKUTEIBHOIO HAIIPSKEHUS
mutanus +12 B usmepsiior HanpsbkeHue Ha KoHaeHcatope CI4, KoTopoe I0JIKHO
obiTe He MeHee —10 B. B npotuBHOM cityyae 1o ocumiiorpadgy yoexaaTcs B Hajlu-
YMU NIEPEMEHHOI0 HarpsikeHus: Ha BbiBofax 4 u 10 (11) mukpocxemel DD]. Ecin
HAaIpsLKEHUE OTCYTCTBYET, yOSKIAIOTCsl B UCIPABHOCTU MUKPOCXEMBI U PaBUJIbHO-
cTU MOHTaxa. Ecjin nepeMeHHoe HalpsKeHUe MPUCYTCTBYET, IIPOBEPSIIOT UCIIPAB-
HOCTb Tpansuctopos VT35, V16, muonos VD3, VD4 u xounencatopos C13, Cl4.

[Tocne nanaxkuBaHusl peoOpazoBaTesisi HAPSHKCHUS MPUIIAUBAIOT PE3UCTOPHI
R9, R21 v npoBepsIOT HANPSHKEHNUE Ha BBIXO/IC ONECPALMOHHOIO YCUJIUTEJIS U MO/~
CTPOMKO# CONPOTHUBIICHUS pe3ucTopa R26 ycTaHaBJIMBAIOT HYJICBOH YPOBEHb.

[Tocse atoro Ha BXox ycrpoiicTBa nojarT curHai HanpsbkeHueM 100 MxB u
yactrotoil 1,25 I'Tu ¢ CBY-reneparopa. Pesucropom R24 nobuBaroTcsi MOJIHOTO
OTKJIOHCHUSI CTPEJIKU UHAuKaTopa PAI.

Huankarop CBY-n3ay4yeHun

[Tpubop npennasnaueH 11 noucka CBY-usnyuenuii u o0Hapy)eHus: MaJIoMOLI-
Heix CBY-nepenatyvkoB, BHIIOJIHEHHBIX, HapuMmep, Ha auopax I'anna. OH nepe-
KppiBaeT auarnazod 8—12 I'Tm.

Paccmorpum npuHumn padotsl uHauKaTopa. IIpocTeiiiinM npueMHUKOM, Kak
U3BECTHO, sIBJIIETCS AeTeKTOopHbIA. U Takue npuemnuku nuanazosa CBY, cocrosi-
LIME U3 IPUEMHON aHTEHHBl U IUO/1a, HAXO[SAT CBOE IIPUMEHEHHE [JIsl U3MEPEHHUS
CBY-mommHoctu. CaMbIM CyIIECTBEHHBIM HEAOCTATKOM SIBJISIETCS HU3KAasl 1yBCTBU-
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TEJIBHOCTb TAKUX MPUEMHHUKOB. UTOOBI pE3KO MOBBICUTD 4yBCTBUTEIBHOCTD IETEK-
Topa, He ycsoxkHsAs CBY-rosioBku, ucnosb3yercs cxema jgerekropaoro CBY-npu-
E€MHHKa ¢ MOIYJIMPYEMOil 3aiHel CTeHKOH BoJiHOBOMA (pHc. 2.46).

CBY-roJioBka Mpu 3TOM IMOYTH HE YCJIOKHUIIACH, JOOABUJICS TOJIbKO MOMYJISA-
TopHbli quon VD2, a VD1 ocrtasncsi IeTeKTOPHBIM.

C HEKOTOpPHIM NPUOJIMKEHUEM MOKHO CUUTaTh, YTO KOoraa auof VD2 3akphiT,
OH HE BJIMSICT Ha IIPOLIECCHI B BOJITHOBOJE, @ KOT/1a OTKPBIT — I[IOJIHOCTBIO 3aKOPavHt-
BaeT BOJIHOBOJL, T. €. UT'PACT POJIb KOPOTKO3AMKHYTOM 3aHEH CTCHKH.

PaccmoTpum npouece netekrupoBanusi. CBY-curaarn, npuHATHI pyHOpHOi (W11
JIIOOOU APYTOii, B HAIIEM CJIydae — JUAJIEKTPUIECKON) aHTEHHOM, MOCTYyMaeT B
BoJIHOBOJ. [loCKOJIBKY 3a/1HSIsl CTGHKA BOJIHOBOJIa KOPOTKO3aMKHYTa, B BOJIHOBOJIC
YCTaHaBJIMBACTCSl PEKUM CTOSIYMX BOJIH. [Ipuyem ecim neTeKkTopHblid auopx OyaeT
HAXOJUTbCS Ha PACCTOSTHUU MOJIYBOJIHBI OT 3aJHEH CTEHKH, OH OyneT B y3Je (T. e.
MUHHMYME) T10J151, @ €CJIM Ha PACCTOSIHUM YE€TBEPTH BOJIHBI — TO B IyYHOCTH (MaK-
cumyMe). To ecTb eciit Mbl OyeM 3JIEKTPHUYECKH IEPEIBUraTh 3aIHIOI0 CTCHKY BOJI-
HOBOJIa Ha YETBEPTb BOJIHBI (1Of1aBasi MOAYJIMPYIOLIEe HANPSKEHUE C 4aCTOTOM
3 x['u va VD2), To va VDI, BciencTBue nepemeltieHus ero ¢ yactoroi 3 kl'm us
y3Jsa B myuHoctb CBY-noJist, Boigenuress HY-curnasn ¢ yactoroit 3 kl'u, koTopetit
MOKET OBITh YCUJICH U BbIIEJICH OOBIYHBIM ycrinTesieM HY.

Takum ob6paszom, ecii Ha VD2 nopaTth NpsiMOYroJibHOE MOAYJIAPYIOLEee Harlpsi-
JeHue, To npu nonaganuu B CBY-nosie ¢ VD1 Oyner cHAT NpoaeTeKTUPOBaHHBII
CHUTHaJI TOH 7K€ 4acTOThl. DTOT CUrHaJI OyzieT poTuBo(da3eH MOLyIMpyomeMy (3T0
CBOMCTBO C yCIIEXOM OyZIeT MCII0JIb30BaHO B JaJIbHEHIIEM J1JIsl BbIACJICHUS T0JIe3-
HOTr'0 CUTHAJIa U3 HABOIOK) U UMETb OYCHb MaJIyl0 aMILIUTY/Y.

To ectb Bcst 06paboTKa curHasia oyuet nponsBoauThest HAa HY, 6e3 neunutHeIx
CBY-neraneil.

CxeMa o0paboTku npusereHa Ha puc. 2.47. Ilutaercss cxema OT MCTOYHHUKA
12 B u notpedbJisiet Tok okosio 10 MA.

Pesucrop R3 obecnieunBaeT HayaJbHOE CMEILEHHE IeTeKTOpHOro auopa VDI.
[punsiTeiit inogom VD1 curHasn ycUJIMBaeTCsl TPEXKACKaIHBIM YCUIIUTEJIEM Ha TPaH-
sucropax VT1—VT3. [1na uckmodeHus: moMex NUTaHUe BXOAHBIX Lienei ocyiue-
CTBJISICTCS Yepe3 CTaOMIN3aTOp HaNpshKeHus1 Ha TpaHsucrope VT4.

Ha muxpocxeme DDZ2 cobpan reHepaTop UMITYJIbCOB yacToToi 3 K11, KOTOpbIMU
yepes pesucrop R22 monynupyeresi iuon VD2. Mopynpytoliee HanpsiKeHUE B Ipsi-
Moii (BeBoxt 8 DD2) u unBepcHoii (BbiBon 9 DD?2) ¢aszax yepe3 RS nocrynaer Ha
pesuctop R11 «HyBCTBUTEIBHOCTDY. DTUM PE3UCTOPOM YCTaHABIIMBACTCS Takas (pasa
1 aMIUTUTY/1a KOMIICHCHUPYIOILETO HaIpshKe-

HUs Ha IBWKKE R 1 [, 9T00BI CBECTH K HYJTIO

HaBouku Ha quoxn VDI1. B camoM gnene, Ha M4 A M4
VD1, Tak unn unade, OyneT HaBeaeHo (de-  $
$
Puc 2.46. [1punnmmnumaisaas cxema CBY- E— vo1 N vD2 N\
NPUEMHHKA ¢ MOMLYJIMPY€EMOIA 3aIHei 3:3 - 1. 1.
CTEHKOH BOJIHOBOJIA o iy '

Bbixop, 3 KI'y, Bxop 3 Ky,
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Puc. 2.47. Cxema obpabotkn CBY-curnasa

pe3 mapasuTHbIC CBS3H ) MOy IpYloiee Hanpspkenue 3 K i (Bce-Taku Ha VD2 noutn
1 B, a nosnHblii curnan caumaetcs ¢ VD1 u umeet amuatyny 1 MxB n menee). Ho
BCIIOMHUM, 4TO MoJie3Hblii curHait (or CBY-nonst) ¢ quona VD1 m mopynmpyiomee
HanpsbkeHue Ha auosie VD2 nporuBodasHsl. MIMeHHO 1103TOMY IBUKOK R 11 MOXHO
YCTaHOBUTb B TAaKOE IOJIOKEHUE, IIPU KOTOPOM HaBOAKU OymyT mopasieHsl. [loa-
KJTIOUUTEe ocLusuiorpad K BHIXOAY omepanuoHHoro yewutens DA2 u, Bpaias noj-
3yHOK pe3ucTopa R11, Bbl yBUIHUTE, KaK IPOUCXOAUT KOMIICHCALIMS.

C BeIXOIa NpeaBapuTesibHOro yemsmtens V1'1—VT3 curnan noctynaet Ha Bbl-
XO[HOH ycusmTesib Ha MUKpocxeMe DA2. ObpaTtute BHUMaHUE HA TO, YTO MEXKITY
kosiekTopoM VT3 u Bxomom DA2 crout RC-nienouka R17C3 (umu C4 B 3aBUCH-
MOCTH OT cocTosiHus Kimoueir DD 1) ¢ mosiocoit mpomyckanusi Bcero 20 I'i (1). Dto
TaK Ha3blBaeMblil LIU(PPOBOI KOPPETALMOHHBIN (GMIbTP. MBI 3HaeM, YTO HOJIKHBI
HPUHATD NPSAMOYTOJIbHBIHA CUIHA yacToTol 3 KI'1, B TOYHOCTH paBHON MOIYJIUPY-
Iolleil 1 B IpoTuBo(ase ¢ MOAyJMpylomuM currasaoM. Llngposoit GuibTp kak pas
U UCIIOJIb3YeT 3TO 3HaHME — KOIJa JO0JDKEH MPUHUMATbCS BHICOKMI YPOBEHB I10-
JIE3HOTO CHT'HaJIa, NOJIKJIIoYaeTcs koHaeHcarop C3, a korjna Huskuii — C4. Takum
obpaszoM, Ha C3 u C4 32 HECKOJIbKO MEPHOJIOB HAKATIIMBAIOTCS BEPXHEE U HIKHEE
3HAYEHHUS MIOJIE3HOT'O CUI'HAJIA, B TO BpeMsl Kak IIyMbl CO CJTy4daitHOH (a30ii oThuIIb-
TpoBbiBatoTcs. L{ngppoBoii GpUIbTp yiIyulaeT COOTHOIIEHUE CUTHAJI/ITYM B HECKOJIb-
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KO pa3, COOTBETCTBEHHO IOBBIIIAsl U OOIIYI0 YyBCTBUTEJIbHOCTD AeTekTopa. Cra-
HOBHUTCSI BOSMOJKHBIM YBEPEHHO OOHAPY KMBATh CUTHAJIBI, JICKAIIME HIDKE YPOBHS
nryma (3To odiee CBOMCTBO KOPPEJISILIMOHHOIO IIPUEMa).

C Boixona DA2 curnan uyepes eme ogud 1udposoit puibtp R5C6 (wm C8 B
3aBUCHMOCTH OT COCTOSIHUSA Kirio4eil DD 1) mocTynaeT Ha MHTErpaTop-KOMITapaTop
DA, nanpsbkeHre Ha BBIXOE KOTOPOTO NP HAIMYMH TIOJIE3HOTO CHT'HAJIa Ha BXO-
ne (VD1) ctanoBUTCS paBHBIM IPUMEPHO HANIPSHKEHUIO MUTAHUA. DTUM CUTHAJIOM
BKJIIouaeTcs ceeroguon L2 «Tpesora» u ronoska BAI. IlpepbiBucToe TOHaIb-
Hoe 3ByuaHue rojioBku BA1 u muranme ceromuona HL2 obecrneunBaetcs: pabo-
TOH OBYX MYJIbTUBHOPATOPOB C YacToTaMu OKoJIo 1 m 2 kI'1, BRIOJTHEHHBIMH Ha
Mukpocxeme DD2, u tpansucropom VT35, myHTtupytomum 6asy V76 ¢ yacroroii
paboThl MyJIBTUBUOPATOPOB.

Koncrpykrusro npudop cocrout uz CBY-rosoBku u miatel 00paboTKH, KOTO-
past MOXKeT OBITh pa3MellIeHa KaK PSZIOM C FOJIOBKOM, TaK M OTHEJIBHO.

CnenHaabHbI€e NIPHEMHHKH H KOMIIIEKCHI OOHApyZKeHHs
H NedeHrauHi pagHnoMHKpPO(pOHOB

st oOHapyKeHUs1 paluOMUKPO(OHOB MPUMEHSIOT CHEIUaIbHbIC U3MEpH-
TeJIbHbIC MPUEMHHUKH, aBTOMAaTUYECKH CKaHUpYIomue 1mo auamna3ony. C ux mo-
MOIIBIO OCYIIECTBIISCTCS MOUCK M (HUKcaIHs pabOYNX YaCTOT MEePEIaTINKOB, a
TaKXe OIpeesseTcss UX MecTOHaxoxaeHue. JlaHHas mporenypa JoCTaTOYHO
CJIOKHA, OHA TPeOYeT COOTBETCTBYIONIMX TCOPETUYCCKMX 3HAHMIA, TPAKTHIEC-
KAX HaBBIKOB pabOTHI ¢ pa3HOOOpa3HOil, BeCbMa CJI0KHON M3MEPHUTEIILHOU arl-
naparypoii. [IpuMep nucrosib30BaHUs M BHEITHMIA BH/I TAKOM anmapaTypsl Ipe-
craBiyicH Ha puc. 2.48.

[IpodpeccrnoHanbHbIN CKaHUPYIOLLIUH
npueMHHK AR3000A

[Tpuemuuk AR3000A (puc. 2.49) siBisieTcst OTHUM U3 JIyULINX MOOMJIBHBIX CKa-
HHUPYIOIINX YCTPONCTB HAa CETOMHSIIHNN NeHb. Hane)XHOCTh KOHCTPYKIIMH, BBIION-
HEHHO! Ha METaJUIMIECKOM IIIacCH, HE OCTaBJIsIeT COMHEHMIA. Pacmosioxenne KHO-
MIOK yTIPaBJICHUs, PyYeK HACTPOUKH, PasMepsl KUIKOKPHUCTAITMIECKOTO MHIMKA-
TOpa — BCe clesIaHo I ynobctsa ynpasienus. Juanason yactor ot 100 k' o
2 I'Tu (6e3 BBIPE30B) IIPU CKOPOCTH CKaHUPOBaHUs U noncka 50 kaHasoB/c o3BoO-
JifeT yTrBep:kaarh, uro paBHbIX AR3000A 1o COOTHOIIEHHIO 1IeHA/KaueCcTBO/Po-
H3BOJIUTEJIBHOCTD HET.

ITo ocHOBHBIM mapamMeTpam, TaKiM, KaK 9yBCTBHTEIbHOCTh, H30MPATETIBHOCTD
n nuanasoH npueMa, AR3000A HaxomuTcst Ha OTHON CTYIEHU CO 3HAUYUTEIbHO 00-
Jiee poporumu moaesamu (Hanpumep, ICOM 1C-R9000).

Bricoknii ypoBeHb uyBcTBUTE/IbHOCTH B auanazoHe oT 100 kI'u no 2036 MI'ng
OOCTHUraeTcs 3a CYET UCHOJIb30BaHus 15 mosiocoBeix ¢puibTpoB 1 3 BY-ycunure-
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Puc. 2.48. Kommutekc 151 oOHapy»KeHUs U MEJICHrallul paqOMUKPO(OHOB B IIOMEIICHUN

U IpuMep

€I'0 UCII0JIb30BaHUA

JIei, B TO BpeMsl KaK Jpyrue NPUEMHHUKH PacloJsiaraioT JIMIIb [HPOKOIOJIOCHBIMU
YCUJIUTEJISIMU. DTO AAaeT BBICOKYIO YyBCTBUTEJIPHOCTh BO BCEM JMAIa30HE MIPU OT-
CYTCTBUM MHTEPMOIYJIALIMOHHBIX UCKAKCHHUI.

Hlar HacTpoiiku BeiOupaeTcs B auanasone ot 50 I'mp o 999, 95 k' (kpatHO

50 I'tr) ¢ BO3MOKHOCTBIO OBICTPOTO
Ha)KaTueM KHOIIKM Ha IaHEJ I YIIPaB-
JieHusl. Bpamaromasicst pyuka IiaB-
HOU HACTPOUNKHU yIOOHA P MpreMe
curHasia SSB.

Berpoennbiit untepdeiic RS-232
M03BOJISICT OCYLIECTBJISATh IOJHOE
1Y ¢ komnbloTepa OCHOBHBIMU (PyH-
KUMSAMU IprueMHuKa. [lepexmouenue
B pexuM Y nponssogurces npu Imo-
MOILH IIepeKJIIoyaTesIsl Ha 3a/iHel na-
HeJn mpubopa.

Puc. 2.49. TIpodeccronanpHblit
ckanupytonmii mpueMHuk AR3000A

yBesimuenusd B 10 wim yMeHblnenus B 5 pas
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KpynHblii JKUIKOKPUCTAITTMIECKUI HHANKATOP PACHIOJIOKEH 1O YIOOHBIM ISt
HaOJTIONIEHNsT YTJIOM U OTpa)kaeT MHPOPMAIIMIO O YaCTOTe, KaHaJIe MaMSATH, PeXKH-
Max ITOMCKa/CKaHUPOBAHUS, MOIIHOCTA IPUHUMAEMOro CUTHaja U JIOIOJIHUTEIb-
HbIX pyHkumsax. Ha nucruiee oroOpaxkaeTcs Bpems TaiiMepa, 03BOJISIOLIET0 BKIIIO-
YaTh ¥ BBHIKJIIOYATh IPUEMHUK B YCTAaHOBJICHHOE Bpemsl. Jisi paboTHl B yCJIOBUSX
HE0CTATOYHOH OCBEIEHHOCTH MPEyCMOTPEHA MOJICBETKA HHIUKATOPA.

400 xaHas10B mamMsATH pa3outhl Ha 45 Ganka no 100 kaHaI0B B KaxIoM. B kax-
JIOM KaHaJIe MaMATH XPaHUTCH HHPOPMAIHS O THIIE CUTHAJIA, YaCTOTe, HACTPOUKE
aTTeHIoaTopa U craryce 3axBaTa. [lepBblil KaHaJI B KaXKIOM OaHKE MOXKET OBbITb yc-

TaHOBJICH KaK IPUOPUTETHBIN.

Tabauya 2.4. XapakTepHcTHKa ckaHupylomero npuemanka AR3000 A

XapaxTrepucTuka

3HaveHne

Jlnanason pabounx wactor, MI'q

100—2036

Tun Momysistimn

NMF, WEM, AM, USB, LSB,CW

Tun npueMHUKa

Cyneprerepomut ¢ 3-kpatHbM npeodpasosanuem it USB/LSB/CWI/AM/NFM
u 4xparasim Uit WEM

Yucsno KaHaIoB

400 (4 Ganka mo 100 kaHayOB)

CKOpOCTb CKAaHMPOBAHMS, KaHAJIOB/C

50

CKOpOCTB TIONCKa, KaHaJIOB/C

50

YyBCTBUTEITLHOCT NPUEMHUKA, MKB,

B [IMAIla30HC 4acCTOT::

100 xI'm — 2,5 MI'n

2,5 MI'm — 1,8 TTg

1,8 TTu — 2,0 I'Ty

10 1B SIN 12 1B SN
SSB/CW AM NFM WFM
1,0 32 — _
0,25 1,0 0,35 1,0
0,75 3,0 1,25 3,0

M36upartesbHOCTh TIPHEMHHKA

2,4 xI'/~6 1B, 4,5 xI'/~60 16 (USB/LSB/CW)

12 xI'wW-6 ab, 25 xI'n/~70 npb (AM/NFM)

180 kTw~6 1B, 800 xTw~50 1B (WFM)

MonmocTs 3ByKa, Bt

1,2 mpn kos(pyImeHTe HeMMHCHHBIX HckaxkeHuid 10% (4 Om)

0,7 npu koaddurmenTe HenmMHENHBIX nckaxeHnit 10% (8 Om)

IIuranwe, B

13,8 mocrostHHOrO TOKa (HOTpediseMblii ToK 500 MA)

TaGapurhl, MM

138 80 200

Bec, kr

12
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100p 000OPYIOBaH SHEPrOHE3ABICHMOI TAMsAThIO. Best mHbOpMarust, Haxo-

astifasicst B Heil, octaeTcsl 0e3 U3MEHEHMH ke MPU BBIKJIIOUYCHUN IUTaHUs OJ1aro-

Hapsl BCTPOCHHOH JINTUEBOH OaTapee.

[IpuemMHUK TO3BOJISIET OCYLIECTBJIATh IPOrpaMMHUPYEMOE CKaHUPOBAHUE C 3a-
JEPKKOH [0 MponagaHus CUTHAJIA U TIay30i, BpeMs KOTOpPOil cocTaBisieT oT 1 1o
60 c u 3agaercs noJipzoBaresieM. OCHOBHBIC TEXHUYECKHE XaPAKTEPUCTUKH JIaHBI B
Tabn. 2.4

CKaHHUPpYIOLHH NMPHEMHHK
C NaHopaMHbIM HHANKaTopoM AX-700E

OnHO 13 OCHOBHBIX IOCTOMHCTB CKaHupylouiero npuemuuka AX-700 (puc. 2.50) —
HaJINYME MMAaHOPaMHOTO MHINKATOpA, MO3BOJISIONIET0 BECTH BU3yaJIbHOE HAOJTIONe-
HHE 3a aKTUBHOCTBIO nanasoHa mupuHoi 1 MI'n (250 kI'n wim 100 k', BeiOupa-
eTcst mporpaMMHo). MiMeercsi BO3MOKHOCTb ONIEPAaTUBHOI NEPECTPONKH CKaHepa
Ha 4acTOTy ¢ OOHapy:KeHHO! Hecyiueil. [Ipubop ocHalieH MHOKECTBOM 3KCKJIIO-
3uBHBIX QyHKIMI STANDARD, 3anomunatonmm ycrpoiictBom Ha 100 kaHasioB u
Ha 10 nmonmana3oHOB /1Ji1 CKAHUPOBAHUS.

B npubope npeycMoTpeHo YeTsipe criocoda CKaHUPOBAHUS:

> CKaHUPOBAHHME BCCTO qUAlla30HA,

> CKaHMPOBAaHUC J'IIOGOFO, 3apaHee OrOBOPCHHOI'0, MOAANAIIa30Ha,

> CKaHUPOBAHUEC YaCTOT, 3allMCAHHbIX B ITAMATH;

> CKaHUPOBAHUEC ONPCACIICHHbIX YaCTOT 3da BbIUCTOM XPAHAIIUXCSH B IIaMATH.

HpI/IeMHI/IK HUMEECT YCThIPC pCKUMa CKaHUPOBAHMUS:

» HOLD — npu npueme curaajia CKaHUPOBaHUE TIPEKPAINaeTCs;
» DELAY — npu nipueme curHaia CKaHUpOBaHUE OCTAHABIIUBACTCS JI0 IPOTIa-
HaHusl CUTHAJIA;

Puc. 2.50. Cxkanupyronmii IpUEeMHHUK ¢ TaHOpaMHBbIM HHAUKaTopoM AX-700E
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» AUDIO DELAY — npu npuemMe 3BYKOBOTO CHUTHaJIa CKAHMPOBAaHHE OCTa-
HaBJIMBACTCS 10 [IPONaJaHusl CUTHAJIA;

» PAUSE — npu npueMe curHajia CKaHIPOBaHNE OCTaHABJIMBACTCS U BO300-
HOBJIAETCS Yepes S c.

CkaHep UMeeT IIMPOKUIA HelTPephIBHBIN 4acTOTHBI ananas3oH oT 50 1o 904,995
MTI'11 u miarm Hactpoiiku yactots 1,5; 10; 12,5; 20; 25 xI'm.

s ynoOGcTBa paboThl IMEIOTCSI pa3beMbl 71 TIOKITIOYEHHS BHEIIHETO TPOM-
KOTOBOPUTEJIS M TOJIOBHBIX TeJIe(h)OHOB (TIOCITICTHUI pa3MeIleH Ha TepeIHeil maHe-
Jm). I1pu HeoOXOIMMOCTH MOXKHO 3alMChIBATh HA MAarHUTO(OH COOOILIEHHUS, TIepe-
AdaBaeMble B KOHTPOJIMPYEMOM [Hara3oHe 4acToT.

Hasmaue snepronesasucnmoii mamsatu, turanue 13,8 B, Mastslii Bec 1e1aoT 3ToT
MIPUEMHUK yIOOHBIM B paboTe — BBl MOXKETE MCIIOJIb30BATh €r0 B CTAIMOHAPHBIX
YCJIOBHSIX U B JIIOOOI MOMEHT B3SITh ¢ COOOii B I0POTY.

OcHOBHbIE TEXHHYECKHE XapaKTePUCTHUKH

JuarnazoH padodnx 9acToT, MITl......ccueiiiiiiiiiiiiiiie e 50—905
THI MOTYJTAINN ...
YyscteutenpHocT AM, MKB

YyBeTBUTETBHOCTD NFM, MKB .....ooiiiiiiiii e 1,5
YyseTBUTETbHOCT WEFM, MKB ..o 1
CTaOMIIBHOCTD YACTOTBL, Y0 . .iiiiiiiiiiieeeeeeeeeeee et 0,0002

CeJleKTUBHOCTD, 1b
IIlar wacToTsr, KI'I

KOJTMIECTBO KAHATIOB ......iveieeiniiiieeeiiiteeeiteee e ettt e et e e et e e e eeeeneeeas 100
KosmmaecTBo Moninana3soHOB CKAHUPOBAHHTST -....cceeuvrreeenureeeeaeeeeaaaeeeeaanns 10
Hanpspxerne mamaiust, B ... 13,8 £15%
TTOTPEOIIEMBII TOK, A ... .eeiieiiiiie ettt 0,3
JunanazoH padodnx TEMITEPATYP, C ...oooiriiiiiiiiiiieeiiie e 0—50
TA0APTTBI, MM ....ceiiiiiiiieeeiiie et e et e e e 180x75x180
B, KI e 2,1

KoMrineKkcbl aBTOMaTH3NpOBaHHOIO PaaHOKOHTPOIA
APK-TIK-3K n APK-IIK-5K

[IpennasHadeHsl 1715 OMCKA U MEJICHIOBAaHHUS NCTOYHUKOB PaSiON3ITydYeHHH,
OLICHKHU U TPOTOKOJIMPOBAHUS 3arpy3KH IMANa30Ha, KOHTPOJIS painoTeaepOHHBIX
KaHaJIOB CHCTEM CBSI31, aBTOMAaTHYECKOT0 0OHAPYKEHHST paTIOMUKPOPOHOB, KOH-
TPOJISI IPOBOIHBIX CETEl, BEIIOJHEHUST Pa3HOOOpa3HbIX QYHKINI paTHuOMOHUTO-
punra. Paboraor ot akkymynaTopa 12 B, aBToM0oOMJIbHOI GOPTOBOI CETH MIIU
OT CETH IEPEMEHHOI0 ToKa. PasMeaioTcs B keiice B KOMIUIEKTE ¢ KOMIIbBIOTEPOM
tuna Notebook. Buemnuit Bun komiuiekca npencrasiieH Ha puc. 2.51. Komriek-
CBl OTJIMYAIOTCS IPYT OT JAPyra THIIOM HCIHOJIB3yeMOTr0 MPUEMHOrO yCTPOUCTBA
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L
(ARBD00A mm AR5000) 1 koHTpOIHPYeMBbIM iana3oHoM 9actot 1—2500 MI'n
3¢ 2600 MI'y cOOTBETCTBEHHO.

OcHoBHBIE (PYHKIMM KOMIUIEKCA PaTUOKOHTPOJIS CIIeAYIOIINe:

>

>

VY V

VY V

OBICTPHII TAHOPAMHBII aHAJIN3 C BRICOKOH pa3pelaiolieii CHoCOOHOCTBIO, TTPO-
TOKOJIMpoBaHue 3arpy3ku Y KB-auanazona Ha MOMEHT npuema Ha >KeCTKUi
OMCK, TIOUCK PadOTAIOIINX PAAHOCTAHIIMIA;

CKaHMUPYIOILHi IPHUEM B CTALIMOHAPHBIX YCJIOBUSX UJIM B CAJIOHE aBTOMOOMIIS
C 3amMchbio Ha kecTkuil uck [19BM nemonysimpoBaHHBIX pedeBbIX CHI'HA-
JIOB, MX HECYLIHMX YacTOT, BpEMEHU OOHAPYKEHHUS, IJTUTEJIbHOCTH U OTHOCH-
TEJIBHOTO YPOBHS, @ TAKXKe IOCJICAYIOLEee BOCIPOU3BEICHUE 3aperuCTPUPO-
BaHHBIX CUTHAJIOB (Ha T'OJIOBHbIC MUKPOTEJIE(OHBI) U CITy:KeOHOH nHpOpMa-
1uu (Ha SKpaHe MOHUTOPA);

IIPUEM M PErucTpaLus Ha KECTKUI TUCK CUTHAJIOB NEHIKEPHBIX CUCTEM B
¢dopmate POCSAG.

OTJIOKEHHasi 00paboTKa Pe3yJIbTaTOB PErHCTPaIlny;

aBTOMaTH4YEeCKOe OOHapyKeHUe pajnoMUKpo(oHoB ¢ AM, y3KOIOJIOCHO U
MIPOKOIIOI0CHOH UM, ¢ 3aKkpbITHeM (MHBEPCHEH CIIEKTPa U «4aCTOTHOM MO-
3aMKOI» ) U ONpeesIeHue UX MECTOIOJIOKEHHUST;

KOHTPOJIb IPOBOIHBIX CETEH HAa HAJIMYKME IOCTOPOHHUX HalPsKCHUIA;
CO3[aHue MPULIEIBbHBIX IOMEX [IPUEMY CUTHAJIOB OT OOHApYKEHHBIX pajivo-
MUKPO(OHOB;

pabota B pexume nmuppoBoro MarHUTO(oHA C 3aMUCHIO0 HA KECTKUH JIUCK
KOMIIBIOTEPa PEUEBBIX CUTHAJIOB, BPEMEHU PETUCTPALMU, NJIUTEIBHOCTH U
YPOBHS, a TAKXKe MOCJIEIyIoIee BOCIPOU3BEICHUE 3aPETUCTPUPOBAHHBIX CHUT-
HaJI0B (Ha rOJIOBHBIE MUKPOTeIe(pOHBI ) 1 Ty KeOHO# nHpopmarmn (Ha IKpa-
HE MOHHUTOPA).

[1pu manopamMHOM aHa/IM3e anmapaTypa Mo3BoJIsIET OOHAPYKUBATh M U3MEPSATH
napaMeTpbl U3JTy4YeHHUl, 0TOOpakaTh Ha SKpaHEe MOHUTOPA CHEKTPAJIbHbINA COCTAB
PaIMoOCUTHAJIOB M 3aIIMCHIBATh HA KECTKHIA IMCK TaHHBIC O BHISBJICHHBIX H3JIyde-

HUSIX OJTHOBPEMEHHO CO CJIy:KeOHOi uHpOp-
Manuen.

J1s obecnieyeHns1 IaHOPaAMHOTO aHAJIM3a B
anrnaparype UCIoJIb3yeTcsl JUCKPETHO-I11aroBast
[epecTpoiika NPUEMHHKA C IIaroM, PaBHbIM I10-
Jioce IIMPOKOIoJIOCHOrO TpakTa. Harnpskenne
C BBIXOJa LIMPOKOIIOJIOCHOTO TpakKTa Jopado-
TaHHOTO TpUeMHHKa 00pabaThIBaeTCs MPOIeC-
copoM bI1D, 9o obecrieunBaeT napasuiebHbII
aHaJIN3 C BBICOKOW CKOPOCTBIO MIEPECTPONKH (JI0
70 MI') B coueTaHuu ¢ BBICOKUM Pa3pelleHH-
€M I10 YacToTe.

Puc. 2.51. Komruieke aBTOMaTU3MPOBAHHOTO
PaIMOKOHTPOJIA
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OcHoBHble Texnnueckne xapakrepuctuku APK-ITK

YyBCTBUTEIIBHOCTb, MKB .......iiiiiiiiiiiiiiiiicc e 1-3
JIMHAMUYECKIN TUATIA30H, JID .....evieiiiiiieiiiiie e 55—60
CkopocTh maHopamMHOro anaymsa, MI'm/c:

B 10JIOCE 2 MI'IT c..ooviiiiiiiiiiiiicciceee 40—70 (pexum «CrexTpy»)

B 110J10c€ 10 80 MIIL ...cooviiiiiiiniiiiiiiiicciec 30 (pexxum «CriekTp»)

B 11oJioce cBbIme 80 MITIT .....ooeviiiiniienniennn 40 (pesxum «ITanopamar)
JIMCKPETHOCTD OTCUETA FACTOTBL, KL L .....veeieieniieiieiieiiieciie e 3
CkopocTb BBOJIa TaHHBIX Ha uck [I9BM mpu perucrparmu

AEMONYJIMPOBAHHBIX CUTHATIOB, KO/C ...covuvviiiiieniiiiiiieniie e 1,7
MomHoCTbh 00HAPYKUBAEMBIX PATHOMUKPO(POHOB, MKBT .......ceeeeeeiiee. 50
Bujiel MOy ISIIAN PATMOMHUKPOMOHOB ... M., M, AM,

9aCTOTHAsI MHBEPCHUS

CKOpOCTh MEPECTPOHKH, MITI/C ..o, 40—70
To4yHOCTD ONpPEneIeHUs MECTOMOIOKEHUA, CM ..c.uveeenieeeireeeieeenieeenneenns 20
Junara3oH 4acToT nepeaaTduka, MIT........cocooiiiiiiiiiiie, 65—1000
Har mepecTPOMKI, KITL ... ..eviiiiiiiiiiiiie e 12,5
MormHocTb nepenaTunka, MBT ... 120—150
BHABI MOTYIIALIAM . ......eeiieeeeeiiiiieeeee e I-IMyw, wnp
MoORyIUPYIOMEE COOOMICHIE ... pedb, TOH, ITyM
KonTposs mpoBomHEIX ceTeit

MaKCHUMaJIbHOE HAIPSHKEHNE B CETH, B ... 400

BUABI MOAYJIAIINA NCTOYHHUKOB

JaCcTOTHAasA NHBEPCHUS

Kommieke ¢pyHKIMOHNpYeT B peasibHOM MaciiTadbe BpeMenn (pexnmbl «Ilano-
pamay, «CriekTp») n obecrieunBaeT OTJIOKCHHYI0 00padOTKy pe3yJIbTaTOB PErucT-
pammu (pexxuMmel « BocriponsBeieHue», « AHATIA3» ).

B pexnmax «ITanopamay, « CieKTp» KOMILJIEKC 00€CIIeUnBaET:

>

>

BO3MOKHOCTb [TAaHOPAMHOT'0 aHAJIN3a Ha Y4acTKaX 4acTOT OOIIel NpOTsKeH-
HocThio 10 80 MI'1 (mo 10 yuacTkoB mmpuHOo#t 2 mm 8§ MI'T kaxmwblii) B
npepenax obmero auanaszona 1—2000 MI'n;

[IAaHOPaMHOE OTOOpayKeHHe 3arpy3KH Juana3oHa MaKCUMaJIbHBIMH yPOBHSI-
M B manasone 1—2000 MI'y win Ha ero ydacTkax 0001 IpOTSKEHHOCTH
C BO3MOYKHOCTBIO JJOIIOJTHEHHS 1aHHBIX;

HaKOIIJICHHE Ha KECTKOM JMICKE U OTOOpaXKeHHe JuarpaMm 3arpysku pado-
4ero MojyiMana3oHa B KOOPAMHATaX «4acTOTa — BPEMs» M «4acToTa —
aMIUIUTYAa», IOJIy4aeMbIX B pe3yJIbTaTe BBHIIOJIHEHUS peKUMa ammapary-
poii;

oToOpakeHue B pabodyeM Mojiuana3oHe CIeKTPOB C YCPEAHEHUEM U IKCT-
peMaJIbHBIX 3HaYCHUI aHaJIM3UPyEeMbIX CUTHAJIOB Ha MHTEpBaJsie HabJlofe-
HUYSL.
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eXIME «AHAIIN3» KOMIUIEKC 00ECIICUNBACT;

» O0TOOpa)XCHHE IMOJTy4aeMBIX B Pe3yJsIbTaTe BBHIIOTHEHHs pexnMa «CIieKTp»
AMarpaMM 3arpy3kd paboduMX MOINANIa30HOB B KOOPIMHATAX «4acTOTa —
BpPEeMsI» M «9aCTOTa — aMILIATY/Ia»;

» (opMHupOBaHHE U MMPEICTABICHNE CTATUCTHICCKUX JAHHBIX O TIOTOKE CHI'HA-
JIOB B paIOKaHasax Mo pe3yJibTaTaM BBITOJIHEHUs pexuMa « CIeKTp», B TOM
YHCJIe OLIEHKY YaCTOTHO-aMIUIATYTHO-BPEMEHHBIX XapaKTePUCTHK MOTOKA I10-
CTYTAIOIINX CUTHAJIOB 32 BpeMs ee padoTHl 1 (W) HA OTHEJIbHBIX MHTEpPBa-
JlaX BpEMEHH, HaKOIUICHUS M 0O0pabOTKM MacCHBOB MOJTYYCHHBIX OIICHOK,
BBIJIaYa Ha 9KPaH, [eYaTaollee YCTPOUCTBO 1 BHEIIHHE YCTPOUCTBA TOJTY-
YEHHBIX PE3yJIbTaTOB.

[Ipu koHTpOIIE pagroTesie(hOHHBIX KaHAJIOB KOMILIEKC 00ECTIeurBaeT BBITIOTHE-
HHE CJICMYIOMMX QYHKITHIA:

» IIOUCK — nepectpoiika B paboueM 4aCTOTHOM MOAAMANA30HE C 3alaHHbIM
11aroM, OHOKPATHas WX MHOIOKpaTHasl 3allUCh JEMONYJIMPOBAHHBIX pede-
BBIX IIEpeiad ¥ IapaMeTpoB (4acTOTHI, BpEMEHU, OTHOCUTEIbHOTO YPOBHS)
Ha kecTkmii quck [19BM;

» CKAHNWPOBAHMUME — mnepectpoiika 10 3aporpaMMHpPOBaHHBIM 4acTOT-
HBIM KaHaJslaM, 3allUCh JEMO/YJIMPOBAHHBIX PEUEBBIX IIEpeiad U IapaMeTpoB
(4acTOTHl, BpPEMEHHU, OTHOCUTEJILHOTO YPOBHs) Ha skecTkuil quck [19BM;

» BOCITPOM3BEJIEHUE — BocnpousBencHre Ha MOHUTOPE MEPCOHATBHO-
ro KOMIIBIOTEpA [TAaHOPAMBI, PETUCTPUPYEMBIX IIapaMeTPOB (YacTOTHI, Bpe-
MEHHU, OTHOCUTEJIBHOTO YPOBH$) ¢ »kecTkoro aucka [I9BM u mpociymmsa-
HHE 3apETUCTPUPOBAHHBIX CUT'HAJIOB HA T'OJIOBHBIE MUKPOTEJIE(OHBI.

[Ipn aBTOMaTHMYECKOM OOHApPY:KEHUH PATMOMHUKPO(POHOB KOMIUIEKC C BBICOKOI
CKOPOCTBIO 00ecreunBaeT BEICOKOKaUeCTBEHHBII aHAIN3 YaCTOTHOI'O Axarnasona 10—
2000 MI'u Ha HajIMYKME aKTUBHBIX PAMO3aKJIAIHBIX YCTPOUCTB PA3IMYHBIX TUIIOB U
OIIpE/ICICHUE UX MECTOIIOJIOKEHHS B KOHTPOJIMpyeMoM nomenieHud. VMcnosb3osa-
HHE Habopa KJIaCCMYECKUX U OPUTMHAJIbHBIX aJITOPUTMOB aHaJIM3a I03BOJIIET Oe3
y4acTHs1 oliepaTopa JOCTOBEPHO HACHTU(GUIIMPOBATD PAIMOMUKPO(OHBI C AMILTTUTY -
HOMH, Y3KOIIOJIOCHOU ¥ IIMPOKOITOJIOCHON YaCTOTHOU MOIYJIALIMEH, & TAKKE CO CKPEM-
OsmpoBaHueM (C IMPOCTON M CJIOKHON MHBEPCHEH CIIEKTPa) M ¢ BEICOKON TOYHOCTHIO
OIIPE/ICINTD UX MECTOIOJIOKEeHUE. biiaronapsi MCIOJIb30BAaHUIO AHTEHHOM CHCTEMBI
obecrnieunBaeTcst 0OHapYKEHIE PATMOMUAKPO(OHOB TOJT TPUKPBITHEM MOIIHBIX IITAT-
HBIX paguocpencts. [IpemrycMoTpeHa BO3MOKHOCTD MCIIOJIb30BAaHUS OECIIyMHOIO
KOPPEJIATOPA, aKTUBHBIX TECTOB ¥ BHEIHEH ONOPHOI aHTEHHBL

HeannenHble pagHoa0KaTOPbI

Ecin pagnoMukpodoHbl BEIKIIOYEHB B MOMEHT ITOKUCKA M HE U3JIy4aloT CUI'HA-
JIBI, IO KOTOPBIM UX MOKHO OOHAapy»KUTh paoNPHEMHON alnapaTypou, To 11 UX
HOMCKa (@ TakKe JJ1s MOUCKa MUKPO(GOHOB MOACITYIIUBAIOIINX YCTPOHCTB U MUHU-
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MarHuTo(OHOB) MPUMEHSIIOT CIIELUAIbHYIO PEHTTCHOBCKYIO amlnaparypy U Held-
HEHHbIC JIOKATOPHI (IETEKTOPBI) CO BCTPOCHHBIMU I'€HEPATOPaMU MUKPOBOJITHOBBIX
KoJsie0aHMi HU3KOro ypoBHs. Takue KoJjieOaHUs! IPOHUKAIOT CKBO3b CTEHBI, IIOTOJI-
KW, T10J1, Me0OesTb, TOpTQeNn, yTBaph — B JII000E MECTO, I7Ie MOKET OBITh CITPSITaH
panuoMukpo¢oH, MUKPOGOH, MarHUTo(GoH. Korna MUKpOBOJIHOBBI JIyd CONpHUKa-
CaeTcs ¢ TPAH3UCTOPOM, JHOIOM MJIM MUKPOCXEMOM, JIyd OTpaxkaeTcs Ha3al K ycCT-
poiicTBy. Takum 00pa3om, IPUHLIMII ICHCTBUSA B IAHHOM CJTy4ae 0X0K Ha MUHOMC-
KaTeJsb, pearnpyoluii Ha IPUCYTCTBUE MeTaJljla.

HesmuneiiHbie JJOKaTOPHL, WK JIOKATOPBI HEJTMHEHHOCTEH, UCHOJIb3YIOTCS IS IPO-
BEJ/ICHUS TIOMCKOBBIX MEPONPUSTHII B TeUCHHE MHOI'MX JIeT. YacTh crienuaaucTos
10 IPOBEICHUIO MTOJOOHBIX paboT AT OYCHb BBICOKYIO OLIEHKY 3TOW TEXHHKE, B
TO BpeMsl Kak apyrue (BO3MOXKHO, U3-3a MaJIOrO OIbITa PH MCIIOJIb30BaHUU HEJIU-
HEHHBIX JIOKATOPOB) OT3bIBAIOTCS O HUX BECbMa CICP:KaHHO.

bBospiimHCTBO JMIO7IEH, HE3HAKOMBIX € BO3MOKHOCTSIMU TEXHUUYECKOI'O IIITHOHA-
7Ka, IPEICTABIISIOT MOACIYIIUBAIOIINE YCTPOUCTBA B OCHOBHOM KakK IepelaTuuKy.
OnHaKO «CIEeLUAIMCTB» B JAHHON 00J1aCTH UCIOJIb3YIOT MAaCCy 3JICKTPOHHBIX yCT-
POWCTB, KOTOpbIE HE MMEIOT HUYEro oouiero ¢ paguonepenaTynkamu. MimeHHo B
3TUX CJIy4yasX HEJIMHEHHbIC JIOKATOPBl IPOCTO HE3aMEHUMBI, TaK KaKk MOTYT OOHa-
PYKUBaTh U OIPEAECIATh MECTOIOJIOKEHHUE JII0OO0T0 3JIEKTPOHHOI'O YCTPOUCTBA, He-
3aBUCUMO OT TOT'O BKJIIOYCHO OHO WJIM HET.

AHTeHHa HEJIMHEHHOTO JIOKaTopa 00JTydaeT 0OBEeKT I ONpeIesIeHUsT HaTMIHs
B HEM 3JICKTPOHHBIX KOMIIOHeHTOB. Korna BY-curnan o0syvaer nojiynpoBoiHu-
KOBBIC COCIMHEHHUS (IMOMbI, TPAH3UCTOPHI U T. JI.), OH OJiarogaps UX HEJIMHEHHBIM
XapaKTepUCTUKaM BO3BpAILACTCs K IPUEMHHUKY Ha FApMOHUYECKUX 4aCTOTAaX C OIl-
PEleIeHHBIMHA YPOBHSIMU.

Hawnbousee pacpocTpanerHoil mpo0s1eMoii, BOSHUKAIOIIEH TP NCTI0JIb30BaHUT
HEJIMHEHHBIX JIOKATOPOB, SBJIAIOTCS JIOKHBIE cpabaThiBaHus. JItoObie 0ObIYHbIE ObI-
TOBBIC AJICKTPOHHBIC TIPUOOPHI, TaKue, KaK Tesie(pOH WK JIEKTPOHHBIE Yachl, Oy-
OYT BbI3BIBATh CpabaThiBaHKE NPUOOPA, TAK KAK OHU COCTOSIT U3 JICKTPOHHBIX KOM-
noHeHToB. Ha npaktuke nopoOHele cpabaTbiBaHus, BBI3BAHHbBIC OBITOBBIMH ITPHOO-
pamMH, JIETKO Pa3jIM4MMBbl BU3YaJIbHO, OJHAKO JIOXKHBIE CpadaTblBaHUS MOTYT
BBI3BIBATHCS METAJIMYECKUMU OOBEKTaMU, HE COJCPKAIMMU HUKAKUX 3JICKTPOH-
HBIX KOMIIOHEHTOB (MECTa COCAMHEHUS ABYX Pa3/IMYHbIX METAJIJIOB WJIM KOPPO3Uii-
HBbIE METAJUIMIECKUE KOHCTPYKLIMN ).

W3-3a paznnuus B HEJIMHEHHBIX XapaKTePUCTHKAX MOJTyIPOBOTHUKOBOI'O 1 JIOK-
HOI'0 COCJMHEHMI OTKJIMKM 2-i ¥ 3-i rapMOHUK OyAyT MMETb Pa3J/IMuHYyIO0 UHTECH-
cuBHOCTb. Korna HesluHe#HEbIH JIoKaTop 00JIyyaeT MoJIypOBOAHUK, OTKJIMK Ha 2-i
rapMOHUKE cujibHee, yeM Ha 3-i1. [1pu o0srydeHun J10:HOro coequHeHust HaOona-
ercst 0OpaTHBIN FPPEKT.

[Ipn npuMeHeHN HEJIMHEHHBIX JIOKATOPOB B IOMCKOBBIX MEPOIPUATHUSIX BO3-
MOKHO HE TOJIbKO OOHapy>KeHHE 3JICKTPOHHBIX YCTPOHCTB, HO M UX KJaccuguka-
LUs [P IIOMOLIM ayaIuoeMOonyIsaiuu. Tak, Hanpumep, Ipu 0OHapy>KEHUH HEKOTO-
PBIX 3alMCBHIBAIOLIMX YCTPOHUCTB MOKHO YCJIBIIIATH ayJMOCHUIHAJl 3alMChIBAIOIICH
roJjioBgu. boJsiee Toro, ecim JIOKaTop JaeT XOPOLIYIO ayAHOAEMOYJISALUIO, TO 3a4a-
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CTYJO.’BO3MOXKHO TIPOCJIYIIMBAHUE CHHXPOHU3HUPYIONINX MMITYJIbCOB IIPU OOHAPY-
WCHUM BUcoKamep. M crosb3ysi 4acTOTHYIO IEMOIYJISLIMIO, HHOTIa BO3MOKHO IPO-
CJIyIIaTh XapaKTepHbIC ayIMOCUTHAIIBI B 3JICKTPOHHBIX YCTPOMCTBaX, BOSHUKAIO-
mue us3-3a GpasoBbiX cABUIOB. [103TOMY OYeHb BakHO MMETBb JOCTATOYHBINA OIBIT
paboTel ¢ IpUOOPOM JIJIs pacrio3HABaHUS JICKTPOHHBIX YCTPOUCTB MO XapaKTep-
HBIM ay/IMOCUTHAJIaM.

Kpome Toro, mpu oOHapyKeHIH JIOKHOTO COCIMHEHUS MOYKHO, ITPOCITYIIHNBAsT
AEMOIY/IMPOBAHHBIN ayTMOCHTHAI W OJHOBPEMEHHO MPOM3BOJS Ha 3TO COCHHMHE-
Hue Gu3ndecKoe BUOPAITMOHHOE BO3ACHCTBIE (ITOCTYKHUBAS IO CTEHE KYJIaKOM WJIA
PE3UHOBBIM MOJIOTKOM), 0€3 0co00ro Tpyja OTJIMYUTb €ro OT MOJIyIPOBOJIHHKA.
JloxHoe coeluHeHue oTpearupyeT Ha Io100HOE BO3/ICHCTBIE TPECKOM B HayIlIHU-
Kax. YUCTBIi MOTyIPOBOAHUK IIPU ITOM OYAET «MOJTYATBY.

[lopTaTHBHbIA HeAHHEeNHbIA paanoaokaTtop Orion NJE-4000

[IpennasHaveH 11 OOHAPY KEHHUS U IOUCKA YCTPOUCTB, COIEPKAIIIX MOJTYIIPO-
BOJHHMKOBBIE KOMIIOHEHTHI (puc. 2.52). OH obecnieunBaeT aBTOMaTHYECKHUIA ITOUCK
cBOOOAHOI YacToThl B ananasone §50—1000 MI'u, kpyroByo noJisspusaluio, us-
MEHsIeMY10 MOIITHOCTb B auanazoHe 10 MBt — 1BT, orcyTcTBHE COCIMHUTEIBHBIX
MIPOBOJIOB, HOBEHIINE CIEIMAJIbHbIC aJITOPUTMBI OOHAPYKEHHUSI.

Oco0eHHOCTH (PYHKLIMOHMPOBaHHUS Iprdopa:

» MUHHMAaJIbHOE BpeMsi, He0OX0oauMoe sl IIOITOTOBKHY JIOKaTopa K paboTe;

» OTCYTCTBHE MTPOBOJIOB MJIM FPOMO3IKUX MPHEMO-TICPEIAIONINX YCTPOUCTB;

» 0oJibIlasi MOITHOCTh NepelaTunKa, MO3BOJISIONIAs odecnenTsh 0osee ObICT-
PYIO 10 CPaBHEHMIO C JPYTUMHU MOJICISIMH JIOKAIMIO MCCIIETyeMOil ToBepX-
HOCTH;

» Hannune O6ecrpoBOIHBIX (MH(PPAKPACHBIX ) HAYITHUKOB 1 IPadMuecKoro Juc-
Tiesi JIs CHAHXPOHHOTO OTOOpa)KeHUsI ayvo- U BU3YaJIbHON MH(pOpMAIIHH.

[TopraTHBHBIA HearHeHHbIH paanoaokarop NR-900E

[TopraruBHblii HenmHeitHBIN paanosiokaTop NR-900E (puc. 2.53) amepukaHc-
Koit upmbl RET ipeiHa3HAyueH 1S TIOMCKA U OOHAPYKEHHUST YCTPOUCTB, COMlepIKa-
HIMX TIOJTYTIPOBOTHUKOBBIE KOMIIOHEHTHl KaK BO BKJIIOYEHHOM, TaK U B BBIKJIIOYCH-
HOM cocTossHMU. Cpeay U3BECTHBIX B MUpPE aHAJIOr0B MPEACTaBICHHOIO 3[1€Ch JIO-
KaTopa MOXXHO Ha3BaTb, HAllpUMEP, JIOKATOPbl TOProBoil Mapku SuperBroom
aHrymiickoit pupmsl Audiotel.

Monenb HesmmHeiiHoro Jokatopa NR-900E oTHocuTCst K ueTBEpTOMY MOKOJIE-
HUIO JIokaTopoB cepur NR. OOmumu 115 Bcex Mofiesieil cepu sIBJISIOTCS CIIeyIo-
[IAE XapaKTePUCTHUKH:

» BBICOKHI DHEPTeTUICCKHUI MOTEHITNAT,
» OCTpPOHAIIPaBJICHHAsl aHTCHHAs CUCTEMa;
» HaJm4ue pekrMa OrrOaroIei.
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Puc. 2.52. [TopTaTrBHBIIT HEJTMHEHHBII Puc. 2.53. ITopraTrBHbIi HEJTMHEHHBIN
pamronokarop Orion NJE-4000 pamrosiokatop NR-900E

CoxpaHsis Bce JOCTOMHCTBA MPeALIeCTBYOMMX Mofeeil, jokatop NR-900E,
TEXHUYECKUE XapaKTEPUCTUKNA KOTOPOTro MPECTaBJICHbl HUXKE, 00eclieYnBaeT BO3-
MO>XHOCTb CPAaBHUTEJIPHOT'O aHaJIM3a CUTHAJIOB Ha 2-il M 3-il rapMOHMKaX 30HOU-
PYIOLIETro CUrHAJIA, YTO 3HAYUTESIbHO NMOBbIIACT 3P(PEKTUBHOCTD €TI0 UCI0JIb30-
BaHUSI.

Hpyroii ommmunTesbHOi ocobeHHOcThI0O NR-900E siBnsieTca ucnosib3oBanue
creluagIbHON MUKPOIIPOLIECCOPHOM CUCTEMbl 00paOOTKH CUTHAJIOB U YIIPABJICHUS.
Bce opranmet ynpasiienus u 2KKM-tabs10 orodpaxkenus: uHpopMalu BbIBEACHHI Ha
IyJIbT YIIPABJICHUS, Pa3MELICHHBIN Ha LITaHIe-IepKaTesiec aHTCHHON CUCTEMB.

OcHOBHbIE TeXHHYECKHE XapaKTePpUCTUKH

BYI H3ITYICHIS ... MIMITYJTbCHBII
JIaTTbHOCTD OOHAPYIKCHIS, M ....eeveeeniiiieeaiieeeeaiieeeaaneeeeanns 0,5—2
TOYHOCTD JIOKATTHBALIMI, M .......cceeveieeennneeeeeeeeieeeeeeeeeeeenennnnnss 0,1
Hecymas gacToTa, MITIT ..oooiviiiiiiiiieee e 900 +10
YacToTsl HacTpoliku nmpuemanka, MI1r ... 1800 u 2700
MOIIHOCTD M3JTy9aeMOT0 CHTHAIA, BT:...oooiiiiiie

B PEKAME €300 ..eoiiiiiiiiiiiiiieiiee e He MeHee 150

B PeRAME «20K» ..oooiiiiii He MeHee 25

YyBCTBUTEIBHOCTD IPHEMHOT0 0JI0KA IIPU COOTHOLICHUN
curHas/mrym 10 nb, n1B/BT ..., ... He Xy)xe 115
JuHamMu4YecKuil iuana3oH IpUEeMHUKA, AD ............... He MeHee 25
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N/
«8$ Perynuposka ycusaeHus 5-10 CTyTICHAMH,
& B KQKITOH CTYNEHM, D ...oovviiiiiiiiiiicicc, mo 10+2
Koappuments yeunenns, ab:
TIPACMHOMN AHTCHHBI .......evvvreeeeeeiiiiireeeeeeeannnneeeens He MeHee 9
TIEPEAIOMICH AHTEHHE «.....eeeeaiiieeeeniiieeeniiieeeenanne He MeHee 8
Hanpsxenne nutanus, B:
OT CEeTH MEPEMEHHOTO TOKa, B .........ccooiiiiiie, 220+22
OT AKKYMYJIIATODA «.evveeeniiieeenireeeeniteeeeniiteeesninaeeesneaneeenanne 12

[TopTaTnBHBIN HEMHUHEHHbIH paaruoa0Karop «POAHHUK»

Pagnonokarop «Ponnux» (puc. 2.54) npeaHasHaveH 111 OOHapy»KEHUsI B CTPO-
UTEJIbHBIX KOHCTPYKIMSX MOMEIICHHUI U TIpeMeTax NX WHTephepa CKPHITHO yCTa-
HOBJICHHBIX PaJIMONePeNaolnX YCTPOICTB 1 IPYTHX TEXHNYECKUX CPEACTB CheMa
nHOopMaIy, KOTOpEIE COAepk aT B ceOe MOJTyIPOBOJHUKOBBIE KOMIIOHCHTHI, 1
HaXOIAIINXCS KaK BO BKJIIOUYCHHOM, TaK U B BBIKJIIOUCHHOM COCTOSIHHU.

PaboTa anmapatypel o0cHOBaHa Ha MPUHIIUIIE HEJIMHEHHOM pagurostokarn («Pon-
HHUK-2» paboTaeT 1o 2-ii rapMOHMKE OTPaXEHHOro curHaia, «PomgHuk-23» — 1o
2-i1 1 3-it rapMOHHMKaM). Annaparypa B 30He 00CJIeIOBaHUs CO3[AET JICKTpoMar-
HHUTHOE I10JI€ C 3aJaHHBIMHU XapakTepuctukamu. [1pu BrisiBJieHHu B 00cCienyeMoii
30HE Pagro3JIEKTPOHHOTO YCTPOMCTBA 3aJaHHBIC XapaKTePUCTUKH SJICKTPOMArHUT-
HOI'O M0JI IPETEPIEBAOT U3MEHECHUS. DT U3MEHECHUs1 (PUKCUPYIOTCS annapary-
POIi, TPOBOUTCS MX aHAIN3 U BbIIaeTcsd MHGOpMAanus O HaJIMIAN B 30HE 00CIIe/10-
BaHUS PaINO3JICKTPOHHOIO YCTPOUCTBA.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

YacTtoTa n3mydeHust nepenatanka, MIT ..., 910
MomHoCTh curHaia Ha Beixone «Jlatamk», B .......... He MeHee 2
YyBCTBUTEIBHOCTD IIPUEMHOTO OJIOKA TIPU

cootHomenuy cursan/mym 10 ob, nb/Br........ He xyxe —145
Yposensb nryma Ha Bbixoze « TJI®O», MBT ................. He MeHee 60
J1aTbHOCTD OOHAPYIKCHHS, M ....veeeeniiieaeaieieeeaaieeaanes He MeHee 1
Hanpsoxenne nmuranus, B:

OT CETH TIEPEMEHHOTO TOKA .....veeeeniiieaeaiiieeeaneeeeeeaneenenns 220

OT AKKYMYJTIATOPA ..vvveenirieanieeenireenireenireenireesieeesireesneeenene 12
Macca ¢ yKJIagouHbIM YeMOTAHOM, KT ....cccuveenureeennne. He Gostee 1

[TopTaTHBHbBIA HEeNWHEHHbIA paaHoaoKaTop «O0b»

Pagnonokatop «O0p» (puc. 2.55) npenHasHaueH 11 OOHAPYKCHUSI B CTPOU-
TEJIbHBIX KOHCTPYKIMSIX TOMEIICHNI M MpeaMeTax MX MHTepbepa JIEKTPOHHBIX
CPEJCTB HEeTJIaCHOTO CheéMa MH(POPMAIINH, B3PBIBHBIX YCTPOMCTB ¢ HEKOHTAKTHBIMH
B3pHIBATEJISIMA | IPYTAX HECAHKIIMOHWPOBAHHO Pa3MENICHHBIX YCTPOMCTB, COMlep-
KalUX Pagro3JICKTPOHHBIC KOMIIOHCHTHI.
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Puc. 2.54. IlopTaTUBHbII HeJIMHEHHBIH Puc. 2.55. TTopraTuBHbIi HEJTMHEHHBIH
panuosiokatop «PomHuK» pamuosiokatop «O0b»

OO6Hapy»KeHUe OCyIECTBIIAETCA IIyTeM O0JIydeHHs PaJuO3JIEKTPOHHBIX YCT-
POMCTB BBICOKOYACTOTHBIM HEIIPEPBIBHBIM M3JIyYEHHEM M aHAJIN3a 2-ii TapMOHUKI
oTpaykeHHOro curaaia. [Ipubop umeeT 3ByKOBYIO HHAMKALMIO IPUHIMAEMbIX CHI-
HaJIOB HA TOJIOBHBIE TEJIE(OHBI ¥ BU3yaJIbHYIO — II0 CTPEJIOYHOMY IPUOOpPY, MO-
KeT paboTaTh B IOMEIICHUAX U B MOJICBHIX YCJIOBHSX OT CETH IIEPEMEHHOI0 TOKa
WIKA OT aKKyMYJIATOPHBIX OaTtapeil. KOHCTpYKTUBHO BBHIIOJIHEH B BHAE 3 OJIOKOB,
pasMeleHHbIX B aTTalle-Kelice cTangapTHOro pasMepa. Monudukanuein npudopa
apiigeTcs: «O0b-AJl», CHaOKEHHBIN J1a3€pHBIM LieJIeyKa3aTesIeM I TOYHOIO U
OBICTPOro OIpeNeSICHAs MECTOIOIOKEHHS IJIEKTPOHHBIX YCTPOUCTB.

OcHOBHbIE TeXHHYECKHE XapaKTePUCTHKH

YacToTa n3imydenust nepenatanka, MIT.........ccccoovieennee. 1000
Yacrora npueMuuka, MIti.......
MoinHocTb U3yyeHus, MBt

YyBCTBUTEITBHOCTD IPUEMHUKA, IB/BT .....ooeiiiiiiiiiiiiee. 145
Jlnara3oH perympoBKH 9yBCTBUTCIIBHOCTH, D ......cceevveenneen. 60
[ToTpebisieMast MOIITHOCTh, BT ....c..vviiiiiiiiiiiiiceie e, 30
JasbHOCTD OOHAPYKEHHS, M e

IMuranme............... 2 akkymysaropa Tuma 6CI- 6 wm cets 220 B
VIHAMKAIHS ..o 3BYKOBasi, BU3yaJIbHasI

BC, K oo 0KO0JI0 6



98 HIMAOHCKHE HITY4YKH. HOBOE H (IYYUIEE
>

eg%éx CJIydYasx, Korjga HeT npruOopoB 11 MOMCKa NIepefaTYMKOB JIM00 HET Bpe-
MEHH Ha [TOKCK, MOXKHO I10JIb30BaThCsl TEHEPATOPaMu ITOMEX 1l TOAABJICHUS [IPU-
eMHHMKOB. OHHU I0CTaTOYHO IIPOCTBI, OUCHb HA/ICKHBI U PadOTAIOT B LIMPOKOM [Ha-
na3oHe yacToT. Ho ecim nepenaTyuk y3KOMOJIOCHBIH, TO AJIl €ro MOJIaBJICHUsT He-
00X0/IMM reHepaTop LIyMa OYeHb OOJIbIIONH MOIIHOCTH C BBICOKOH IJIOTHOCTBIO
U3JIyYeHHUsI, YTO, B CBOIO OUepe/lb, OTPULIATEIbHO CKA3bIBACTCS Ha 310POBbE HAXO-
OSIIUXCS B 3aIMIIAEMOM ITIOMEILEHUHN JIIOACH.

HH3KO4YaCTOTHbIE CETEBbIEe nepeaariuaku

Kak y»e rosopusioch Bhille, paauoMukpo¢oHsl padoraoT B BYU-auanasonax.
OpnHako ecTp U Takue yCTpoUCTBa, KoTopble padorator B HU-auanazone (50—300
kl'). B kayecTBe KaHas1a CBA3M OHU OOBIYHO MCIOJIb3YIOT CETH CUJIOBOH 2JIEKTPO-
MIPOBOIKU M CUTHAJIM3ALUM, TeJIe(QOHHbIC U PAJAUOTPAHCISLMOHHBIC JIUHUU. DTH
yCTPOICTBA MPAKTHIECKN HE M3JIyYaloT CHTHAJIBI B OKpY’Kaiollee MPOCTPAHCTBO,
T. €. 00JIaal0T MOBBILIEHHOM CKPBITHOCTBIO. ECM MX BMOHTHPOBATh B HACTOJIb-
HYIO JIAMITy, PO3€TKY, TPOHHHUK, JTIOOOU 3JIEKTPOIIPHOOP, pabOTAIOMINI OT CETH T1e-
pemeHHoro Toka (puc. 2.56), To OHH, IUTAsIChb OT CETH, OYAYT J0JIroe BpeMsl Iepe-
HaBaTh IO Hell MHpOPMALIMIO B JIIOOYIO TOUKY 3[aHUS U JaXKe 3a €ro Ipeiebl.

R6m

300 m

Ooums _mn v me nw e l®)

Puc. 2.56. ITonksoueHne ycTpoiicTB cheMa MHPOPMAIIIK K CUIIOBON CETH
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Puc. 2.57. IlpuHnmnmaibHas cXemMa CeTeBOro HU3KOYaCTOTHOTO PajInoliepeiaTInKa

):[J'IH 9TOT'0 OHH UCIIOJIB3YIOT ITPOBOJAA IJICKTPOIIPOBOAKU KAaK JIMHUIO AKTUBHOM
CBA3U U KaK UCTOYHUK SHCPI'UU. OT/10BUTH Hepe}IaBaCMHﬁ CHUT'HAJI MOXXHO U3 3JICK-
TPOPO3CTKU, OAHAKO JIMIIb B Mpeaciaax JICHCTBUSI OHOI'O CHUJIOBOT'O TpaHC(l)OpMa—
TOpa. Xotsa HEIaBHO ObLIN MPOBCICHBI YCIICHIHBIC SKCIICPUMCEHTHI 110 UCII0JIb30Ba-
HHUIO CUJIOBBIX JIMHUI QJICKTpoIepeaay Jid nepeaaiu I/IH(l)OpMaI_II/II/I MCIKIY KOMIIb-
I0TE€paM Ha OoubIIIE pacCcTosasHus 1 00beMHEHHS X B I/IH(bOpMaHI/IOHHyIO CCTh.

CeTeBOH pagnornepeaaTvrk

Brime npuseneHHble yeTpoiicTa n3ity4daroT BU-kosie6aHus B ceThb, UCIOIb3Ys
IPOBOJIa CETH B KadecTBe aHTeHHBl. Ho ecTh u ycTpoiicTBa, KOTOpble paboTaIoT B
HY-muanasone (50—300 k') 1 Takke UCHO/IB3YIOT B KAUECTBE KaHaJla CBA3H 3JICK-
TpOCETb UK Tele(hOHHYIO JIMHUIO. Takue pajuonepeaTyukiu UMEIOT MOBBILLICHHYIO
CKPBITHOCTD, TaK KaK IPAKTHYECKHU HE U3JTy4YaloT CUTHAJIbI B OKpY>Kalollee IpoCTpaH-
ctBo. [Ipumepom nepenaun curnanos B HY-nuanazone MoxeT Ci1y:KUTbh TPEXIPo-
rpaMMHOE ITPOBOJIHOE BellaHue, rae 2-g U 3-9 NporpamMMbl IEPEfaoTCsl Ha 4acTo-
tax 78 n 120 kI'1y cOOTBETCTBEHHO C MCHOJIb30BAaHUEM aMILUIUTYIHON MOMYJIALIMN.
ITpubopsl, nuTaromnyecs OT CETH IEPEMEHHOI0 TOKa, MOT'YT AJIUTEIbHOE BpeMs Iie-
penaBaTh 0 Heil MH(pOPMALHIO B JTI00YI0 TOUKY 3[aHUS U IaXKe 32 €ro Mpeiesibl.

Cxema OfIHOTO U3 TaKUX YCTPONCTB IpUBeAeHa Ha puc. 2.57. [l nepegauu uH-
(dbopMaImy UCIOJb3YETCsl YaCTOTHAs MOIYJISALIUS HeCcy1lieil 4acTOThl, paBHO# 95 kI,

YerpoiicTBo nuTaeTca oT cetu yepe3 OecTpaHc(HOPMATOPHBIN OJIOK MUTAHMS.
W3mumex HanpsixkeHus ceTu racurest konaeHcatopom Cl. IoHmwkeHHOe Hampsixke-
HHe BbIpsiMIIsieTcs: quoaHbiM MoctoM VD tuna KI407. Pesucrop R3 v koHzeH-
catop C4 00pasyIoT Criia)xuBaromuil pUiIbTP, NPeJOTBPAILAIONINI IPOHUKHOBEHUE
KoJIeOaHMil Hecylel 4acTOThI B IIeNU NMUTaHus ycTpoiicta. Hanpsbkenue orpanu-
YHMBaeTCs 10 He0OXOoMMMON BesImunHbl ctadbunurpornoMm VD2 tuna KC520. Jlannoe
HaIPsHKEHUE UCTIOJIb3YeTCs [T TUTaHUs yCUITUTe sl MolHocTH. Hanpsikenue, cHu-
MaeMoe € apaMeTPUIECKOro cTadMm3aTopa Ha pesuctope R6, cradbunurpone VD3
u KoHaeHcatope C7, UCNONb3yeTCs AJIsl IUTaHUs YCTPOICTBA.
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mﬁ%ﬁr‘ﬂan 3BYKOBO# 4aCTOTbI, CHUMaeMblii ¢ Mukpodona M1 tuna M1-b2 «Co-
CHa)», yCHJINBAeTCA OIHOKACKAaIHBIM YCHUJIUTEJIEM Ha TpaH3uctope V712 tuma
KT315.

YUM-MonysTop npeacTaBisieT co0o0il yrpasJisseMblil HAIPSKEHUEM FeHepaTop
NPSMOYTOJIPHBIX UMITYJIbcOB. CoOpaH oH Ha Mukpocxeme DDI tuna K561JIA7.
HavasnpHyto 4acToTy ciieioBaHusl UMITYJIbCOB reHepaTopa (Ipy OTCYTCTBUU HaNpsi-
YKCHUS 3BYKOBO# YaCTOTBI) YCTaHABJIMBAIOT IPH OMOILH [TOACTPOEYHOI'0 PE3UCTO-
pa R10. Ona nospxHa paBHaTbes 95 kl'u. [lpu noctynieHun HanpsiKeHUs 3ByKOBOI
4acToThl ¢ aenurens R9, R10 qactoTa ciefnoBaHusl UMITYJIbCOB FeHEepaTopa Hauu-
HaeT U3MEHSITBCS, T. €. MOLYJIUPYETCsl HallpsHKEHUEM 3BYKOBOH YyacToTsl. Momyu-
pOBaHHbIC KOJICOaHUsI NOCTYNAIOT Ha YCHJINTEIb MOITHOCTH, COOpaHHbI HA TpaH-
sucrope VT1 tuna KT315. Harpyskoit 3Toro tpansucropa ci1y:KuT TpaHcdopma-
top T1. IlepBudHas oOMOTKa TpaHChopMaTOpa COBMECTHO ¢ KoHpieHcaTopoM C2
00pasyIoT KoJieOaTeIbHbI KOHTYP, HACTPOCHHBI Ha 4acTOTy Hecylueil. B atom
KoJ1e0aTeJIbBHOM KOHTYpE IPSMOYIOJIbHbIE MMITYJIbChl PE00pa3yloTcsi B CUHYCO-
UJAJIbHBI CUTHAJI, YTO UCKJIIOYAET MOSIBJICHUE NOOOYHBIX FAPMOHHUK B BBIXOTHOM
curHasie. C 00MoTkH 2 TpanchopmaTopa 71 curHasl Hecylel 4acTOThl Yepe3 KOH-
nercaropel CI u C3 noctynaet B cetb 220 B nepemenHoro Toka. Takoil curnan
HE0O0XO0IMMO NPUHUMATh Ha CHelMasIbHBIN NpUeMHUK (cM. HIKe). B ycTpoiictse
ucnosb3oBanbl pesuctopsl Tuna MJIT-0,125. Pesuctop R10 — moboii manioraba-
putHbiit. Kongencatopsl C/ u C3 0oKHBL OBITh pacCUdTaHbl HA padodee HaIpshKe-
Hue He Hike 250 B. Crabwiurponst VD2 u VD3 MoryT uMeTh Halpsi:KeHue cTadbu-
Jmzamu 18—24 B u 6—12 B coorBercTBeHHO. Mukpocxema DD MoxkeT ObITh
3ameHeHa Ha K176J1A7, K564J1A7, K1561JIA7.

Tpanchopmarop 7/ HamoTaH Ha KosiblieBOM (peppuToBoM cepaeunnke K12x7x3
MM Mapku 600HH. Ilepsuunasi oomoTka copepxkut 100 ButkoB nposona [19B 0,1,
BTOpUYHast 00OMoTKa — 20 BUTKOB 1poBofa B u3oJsauuu fuamerpom 0,15—0,3 mm.
Cepnevnuk TpaHchopMaTopa U30JMPyeTCs JaKOTKaHbio nin ¢groporuiactoM. O6-
MOTKH TaK:Ke Pa3eJIIIOTCS CJI0EM U30JIALIUY.

Hacrpoiiky Jyuiie HauMHATh C MCIIOJIb30BAHUEM MCTOYHHMKA MOCTOSIHHOIO Ha-
npstxenus 30 B, munocoBoil mpoBoa KOTOPOro NOAKIIOYAIOT K TOUKE A (YCTPOHCTBO
K cetd He noaxodeHo!). [IposepsitoT HanpskeHue Ha crabmwmTpoHax VD2 u VD3.
3arem 3akopauuBaloT 0a3zy TpaHsuctopa V72 Ha oOmmili MpoBOa U MOIO0OPOM CO-
MPOTHUBJICHUS pe3ucTopa R1() ycTaHaB/IMBAIOT YaCTOTY I'€HEPAaTOpa Ha MUKPOCXe-
Me DDI, pasnyio 95 k' (koHTposupyeTcs: ocuusiorpagoM WIM YaCTOTOMEPOM
Ha pesucrope R2). [Tonbopom xonneHcaropa C2 1oOuBaiOTCs MOJTYUYCHUs] HEHCKa-
YKCHHOI CUHYCOHIIBI Ha KoJllekTope Tpansuctopa V7. [lociie 3Toro cHUMAIOT Iie-
pPeMBIUKY c 0a3bl TpaHsucropa V72 u yoexnaorcs B HAJIMYUU YaCTOTHON MOMYJIsI-
1012078

BHUMAHHE! Ilpu nacmpoiixe u sxcnayamayuu ycmpoticme ¢ becmparc-
DOpMamopHbIM NUMAHUEM OM CeMU NePeMeHH020 MOKA Heo0X00UMO cOOI0-
oamb npasuia u mepvl 6€30NACHOCMU, MAK KAK 3/1eMeHmbl IMUX YCMpolucme
Haxooamca noo Hanpaxcenuem 220 B.
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3amHuTa NHTAIOLHX Lenen
PaAHOIEKTPOHHOH anmnaparypbl

CeteBble (PMIBTPBI 00ECIIEUUBAIOT 3AIUUILEHHOCTD 3JIEGKTPOHHOIO YCTPOUCTBA
HE TOJIbKO OT BHEIIHMX IIOMEX, HO M OT Pa3sHOI0 POJa CUI'HAJIOB, TCHEPUPYEMBIX
YCTPOHCTBAMH, KOTOPBIE MOT'YT CJTy>KUTh HICTOYHUKOM YTEUKU HHPOPMALIUH, B TOM
YHCJIe U CETEBbIC NEPEIATUUKH.

K zammmaempiM ycTpoiCTBaM OTHOCAT caMmylo pasHOOOpasHyIo anmaparypy:
KOMIIBIOTEPbI, IPUEMHUKH JIMANa30Ha JJIMHHBIX ¥ CPEIHUX BOJIH, PAIUOTPaHCIISALM-
OHHBIC NpueMHUKU U Ap. CeTeBoil GUIBTP YCTaHABIMBAIOT MEKIY SHEpreTuyec-
KOH CeThI0 U YCTPOHCTBOM MOTPEOUTEIIS.

Paccmorpum Hanbosiee 4acTo UCHob3yeMble (GUIIbTPBI, BBITyCKaeMble Hallei
MIPOMBIIIJICHHOCTBIO, Y MIPUBEAEM IPUHIMIIHAJIBHYIO CXeMy MOJ0O0HOro (uibrpa,
MIPUTOJIHYIO [UISl CAMOCTOSITEJIBHOTO U3rOTOBJICHHUSI.

CeTeBble NMOMeXONOoAABAAIOLIHE (PHABTPbI
DOCI1-1DP-7A 11 OCI1-3P-10A

OusbTp ceteBoit momexomnonassstiomuil PCII-1D-7A npenHasHadyeH 171 3a1u-
THl PaAMO3JIEKTPOHHBIX YCTPOICTB U CPEACTB BEIYUCIIUTEIBHON TEXHUKU OT YTECUKU
MH(pOPMALIUH 10 CETSAM IeKTponuTanus ¢ HanpsskeHueM 220 B, wacroroit 50 I'ny, a
TaKKe [UIs 3alUThl UX 0T BU-oMex 1 noBblIeHNs TOMEX0YCTONYMBOCTH B IMamia-
3oHe yacToT oT 150 kI'y mo 1000 MI'u. On npumensieTcs 111 00ecreYeHus 3IeKT-
POMarHUTHON Pa3BA3KH IO LIENSAM 3JICKTPONUTAHUSA BbILIEC NEPEUUCICHHBIX YCT-
POICTB U 3JIeKTpOCeTe MPOMBIIUIEHHBIX 1 APYTHX 00beKTOB. BHemHuit Bua Gpusib-
Tpa IpeficTaBJIeH Ha puc. 2.58, a TeXHUYECKHEe XapaKTePUCTUKU — HIDKE.

OTOT QUIBTP NpeAcTaBisieT coboit Habop BbiIcOKOYacTOTHbIX LC-huipTpos,
BKJTIOYaeMBbIX B ceTb HanpsbkenueM 220 B, yactotoii 50 I'n. [l yMeHbluenus cBs-
31 MEXKy BXOAOM U BbIX00M LC-GuibTpsl pa3sMelieHsl B TpeX SKPaHUPOBAHHBIX
oTceKax, 00pa3oBaHHBIX CTEHKaMM U maccu ¢puibTpa. CoequHeHne Henei Mexmy
OTCEKaMHM OCYIIECTBIIAECTCS MPOXOIHBIMU MHAYKTUBHOCTAMU. [lonaBiieHue nome-
XM ocyuiecTBisercs peaktuBHbiMH LC-a1e-

MeHTaMH (PIIbTpA.
CeTeBoil TOMEXOIMOABIISIONINN Tpexdas- -
Hblll pubTp PCII-3D-10A npennaszHaveH s
3aIUTHl TpeX(a3HbIX LENel 3JIeKTPOIUTAHHS
HanpstkenueM 380/220 B, wacroroit 50 'y ¢ Ho-
MHHaJIbHBIM pabounM TokoM 10 10 A mo kax-
noii (ase. Buennmit Bun puibTpa aHaI0rM4eH
onHogasHoMy ¢uwibTpy THna PCII-1P-7A, a
€ro TeXHUYECKHE XapaKTePUCTUKY JaHbI HUKE.

Puc. 2.58. CeTeBoil TOMEXO0MOIaBJIISIONIUI
¢uneTp PCII-10-7A
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lﬁ%ﬁﬁmp OCII-3d-10A MOKET UCIIOJIb30BaThCA 1JIs1 00ECICUCHUS 3JIeKTpoMar-
HATHO! COBMECTHUMOCTH M YBEINYEHHSI IOMEXO0YCTONYMBOCTH PAIMOIICKTPOHHBIX
CPE/ICTB U CPEACTB BBIYMCJIUTEIbHON TEXHUKU Pa3jIMYHOro HasHavdeHusi. Jlomycka-
eTcs NCIOJIb30BaHue (GUIbTpa B OMHO(DA3HBIX CETSX, MapauIeIbHOe U TOCIIeI0Ba-
TEJIbHOE MOJKJIIOYCHNE ABYX (UIIBTPOB.

OcHoBHble Texunueckne xapakrepuctuku ¢puibTpos @CII-1D-7A u GCII-30-10A

BenununHa 3aTyxaHus 10 HAMPSDKCHHUIO B KAKIOM

MPOBOIC IBYXITPOBOHO CETH B IANIA30HE YaCTOT

oT 150 KI'y 10 1000 MTITI, 1B oo He MeHee 60
BennunHa nageHus HANPSHKCHUS Ha OTHOM MIPOBOTIE

Ha yactore 50 I't, B:

IIPA MAKCAMAJIBHOM TOKE 7 A ..ottt He 6ostee 3

IIPU MaKCUMAJIBHOM TOKE 10 A ....oooiiiiiiiiiiiiiiiiicicceccce 0,3
DJICKTPUYECKOE COMPOTHBIICHHUE MY 3a3EMJISIONIM

32KUMOM 1 KOPITYCOM (QIITBTPA, OM .....ooiiiiiiiiiiiiiieeeiienen He 6ostee 0,1

COHpOTI/IBJ'[eHI/Ie H30JI 01N B HOPMaAJIbHBIX KTTMMAaTUICCKUX
YCJIOBUAX MEKAY LHECTISIMU CETEBOT'O IMMTaHUA U KOPITYCOM

PIITBTPA, MOM ...t He MeHee 20
JHuarnazoH padodnx TEMITEPATYP, C ...oovrriiiiriiiiiieeeiiee et 10—40
OtHocuTesbHast BIaXHOCTh Bo3ayXa IPH 30 °C, %0 ...vveviiiiiiiiiiiee, 10 90
TA0APTTBI, MM ....eiiiiiiiieeiiiiie ettt 270x150x115
Macca QUITBTPa, KT ...oeeeerneeeeennnsne ....He bonee 3,9
CPpeMHUI CPOK CITYHKOBL, JTCT ....evvveeeieiieeeaiiieeeaiieeeeaieeeaeaneeeans He meHee 10
CpermHsisi HAPAOOTKA HA OTKA3, U «eeueeveeeenireeeaaieereeaneeeeaannns He meHee 10 000
Knacc anexrposzamursl ¢puisTpa no OCT 12.2.007.0—75 ......ccceonneeeee 01

Ipumeuanue. Tlpu napansieIbHOM 1 TIOCJIEIOBATEIBHOM BKJIIOYCHUH (PUITbTPOB UX CO-
OTBETCTBYIOIINE XapaKTEPUCTUKU CYMMHUPYIOTCS.

CeTeBOH DHABTP ANA CAMOCTOATENbHOIO H3rOTOB(IEHHUA

[TpunnunmanbHas cxema ceTeBoro (puibTpa, pacCUNTAHHOIO HA MOIIHOCTD Ha-
rpy3ku 100 Bt 1 nmpenHazHaYeHHOro [J11 CAaMOCTOSITEIbHOTO U3rOTOBJICHHUS, IPE-
cTaBJieHa Ha puc. 2.59. Ero xapakTepHast 0COOEHHOCTb COCTOUT B TOM, YTO OH 00Oec-
HeyrBaeT MUTaHUE OIHOBPEMEHHO JIBYX NOTpeduTeseil.

B nannom ¢uibTpe ncnosib30BaHb 1Ba crioco0a MoaBIeHusl oMex: (IIbTpa-
U5l PEXKEKTOPHBIM poccesieM /Ip 1, [{p2 n 3kpaHupoBaHue ceTeBOil 0OMOTKH TPaHC-
¢dopmaropa 71 u BEIXOAHOH 0OMOTKH TpaHchopmaTopa 72. DIeKTpocTaTUIECKUM
9KpaHOM ceTeBOoil 00MOTKHU TpaHchopmatopa 7'/ v BEIXOAHOH 0OMOTKH TpaHchop-
MaTopa 72 cily’kaT MarHUTOIPOBO/BI U HU3KOBOJITHBIE OOMOTKH TpaHchopmaTo-
POB, PacIOJIOKEHHBIE [TOBEPX BBICOKOBOJIbTHBIX U COCAMHEHHBIE C OOIIUM IIPOBO-
noM ¢uIbTpa U ycTpoiicTB-oTpedbuTesieil. Tak kak HarpaBjieHHE HAMOTKH 0OMO-
TOK M MHIYKTUBHOCTb pocceneit [pl u /[p2 ofuHaKOBbI, a TOKH 4epe3 0OMOTKU
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Puc. 2.59. ITpunnunmasbHas cxema caMoIEIbHOIO CETEBOro (IIIbTPa

Hp1u/]p2 npotuBodasHbl, TO CyMMa MarHUTHBIX 110JIEH 3TUX OOMOTOK paBHa HYJIIO
U pe3yJIbTUpPYIOLIEe COMPOTHUBJICHNE pOoccerieil IepeMEHHOMY TOKY IMPOMBIIILICH-
HOH 4aCTOTHl PaBHO aKTUBHOMY COIIPOTHUBJIEHUIO 00MOTOK. Ciie1oBaTesIbHO, Haje-
HME HallpsbKeHus Ha apoccenax /pl, /[p2 npakTHYeCcKu paBHO HYJIIO.

B ycrpoiicTBe ncnosb3oBaHbl ABa roToBbIX TpaHchopmaTtopa 771 u T2 Tuna
TIII1296-127/220-50. PexexTopubie apoccenu /pl, /[p2 BbIoOIHEHB Ha Qeppu-
TOBOM KOJIbIIeBOM MarauTonposojie Mapkrn M4000 pasmepom K65x32x8. JIBe 06-
MOTKH HaMaTBIBAIOTCS B JIBa IPOBOJIa ofiHOBpeMeHHO npoBogom MI'IB-0,5 u co-
nepxart 1o 20 BUTKOB kaxas. HamoTka 1omkHa ObIT B 0fivH ci1oi. Mapka dgeppu-
Ta U pasMep CeplaeuyHHKa MOTYT ObITb APYI'MMH, HO MHAYKTUBHOCTb JIpoccesieit
noskHa 66Tk 0KoJ10 1,5 MI'H. Konpencatoper C1 u C2 nOKHBL OBITh PACCUUTAHBI
Ha HanpspkeHue 6ostee 400 B.

2.3. AANKTO( OHbI

HukTodoHEl — yCTpOiicTBa, 3aMMCHBAIONINE TOJIOCOBYIO MHPOPMALIMIO HA Mar-
HHUTHYIO JICHTY (IIPOBOJIOKY, BHYTPEHHIOI MHUKpOCXeMy namsTH). Bpems 3amnucu
PasyMyHbIX TUKTO(HOHOB KosiebsieTes B npenesiax ot 15 mus 1o 10 4. CrangapTHbI-
MH aKcecCyapaMy XOPOIINX AUKTO(OHOB SIBJISIOTCS BBIHOCHOW MUKPO(OH, MYJIBT
OMCTAaHLIMOHHOTrO ynpasieHus. Pesxxumbl 3anucu o rojocy (VOX) u aBropeBepc
KacCeThl K€ UMEIOT IPAaKTUYECKU Bce TUKTO(GOHBL. UyBCTBUTEIBHOCTD BEIHOCHO-
ro MUKpO(OHA TO3BOJIIET MPOM3BECTH XOPOIIYIO 3aMMCh PasroBOpa C AaJIbHOCTH
10 5 M. JukTo(hOHBl MOTYT KOMIUIEKTOBAaTbCS U CHELMATIbHBIMU aKCEeCCyapaMu:
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§I§HHOCHHMI/I MHUKpPO(OHAMH C OTHEIbHBIM IMUTAHAEM U YCHITUTEIIEM;
BBIHOCHBIMH BHOPOMHKPOGOHAMU (CTETOCKOITHBIMH ), TIO3BOJISIONIAMY 3aITd-
caTh pa3roBOp Yepes CTeHY;
» MHUKPO(OHAMHU C IOCTATOYHO JJIMHHBIM KabeJieM: IPUMEHSIIOTCS [UIs 3alliCH
PasroBopoOB, HAIPUMEDP, HA KYXHE Yepe3 BeHTUISALMOHHYIO LIaXTY.

B xadecTBe MAarHUTHOTO HOCHUTEJIS] y CHEIMAJIbHBIX TUKTO(OHOB (B 0COOEHHOC-
TH Y AOJITOBPEMEHHBIX ) MOXKET MCII0JIb30BaThCsl TOHKAsl CTaJIbHAsl IPOBOJIOKA.

[TocinenHum «mMcKOM» Ha pHIHKE B 00JIACTH CKPBITHON 3BYKO3aIMCHIBAIOIIECH
TEXHUKH SIBJISIIOTCS JUKTO(QOHBI € 3alMChi0 MH(pOPMALIMU BO BHY TPCHHUI YMII TaMsi-
TH, TO3BOJISIONINI TPOU3BOIUTD 3alUCh PA3roBOPa MJIUTEIBHOCTBIO 10 HECKOJIb-
KuX 4acoB. JlaHHbIe AMKTO(GOHBI MPAKTUIECKU OECITYMHBI (TaK KaKk HeT HU KacCeThl,
HHU MEXaHUYECKOI'0 JICHTOIPOTSZKHOI'O MEXaHW3Ma, IPOU3BO/ISIIIMX OCHOBHOM LIIyM),
HMEIOT BO3MOXKHOCTb cOpoca 3alMcaHHoi HH(GOPMAaLIMK B IaMSATh KOMITBIOTEpa 1151
ee JaJypHeler 00paboTky (TOBHITICHAS Pa300PUYNBOCTY PEUH, BBIICJICHHS ITOJIE3-
HBIX (DOHOBBIX CUTHAJIOB U T. 1I.).

He cekper, uyTo He Bcerna u He BCeM HPAaBUTCS, KOTJIa Pa3roBop, 0COOEHHO Jie-
JIOBOH, 3amchiBaeTcsl Ha IUIeHKY. C pa3BUTHEM 3JICKTPOHHOM TEXHUKU U MOSIBJIC-
HHEM BCE HOBBIX IOCTHXKEHHI B 00J1aCTH MUHHUATIOPU3ALIMN CTAJI0 BO3MOYKHBIM OCY-
LIECTBJIATh JIABHIOI MEUTY PENopTepoB U HIMMOHOB. HakoHen-To nosiBUIMCh AHK-
TO(QOHBI, UMEIOLINE BECbMa MaJlble pa3Mepbl IPU OOMJIMU BCIIOMOIaTEJIbHbBIX
YCTPOMCTB U CEPBUCHBIX (DYHKLIMI, C TIOMOIIBIO KOTOPHIX BO3MOKHO IPOU3BOJIUTD
CKPBITHYIO 3aITUCh.

Cyl1ecTByeT HECKOJIBKO CTaHIApTOB 3anucu U1 aukTodoHoB. [Ipexne Bcero,
3TO 3allMCh HAa CTaHAAPTHYIO KacceTy. Takylo 3alich MOKHO «paciuudpoBaTb» Ha
Jmobom Marautodone. OHaKO Takoi IUKTO(POH BPS JIX MOXKHO HCIOJIb30BaTh
CKpBITHO. JIpyroii cTangapT — MHUKPOKACCETHBIA. Takne ycTpoiicTBa, HECOMHEH-
HO, KOMITAaKTHEH, HO MPOCJIYIIMBATD 3aIIMCh BO3MOYKHO TOJIPKO C MX MOMOILBIO.

Bce nuktodoHbl HMEIOT CUCTEMY aBTOMAaTH4ECKOI0 PeryJIMpoBaHusl yPOBHs 3a-
nucu (APY3). 3nech ectb oHa TOHKOCTD. [1pu 3anmcu ciiaboro curuasiia BCTPOCH-
HBIIl MUKPO()OH OYEHb XOPOILIO «CJIBIIUTY» COOCTBEHHBIC IIYMbl AUKTO(QOHA. DTOT
HEI0CTATOK JIETKO MCIIPaBUM IIPH MCII0JIb30BaHUU BBIHOCHOIO MUKpO(oHa. Takoii
MHUKPO(OH IPOCTO HE3aMEHUM, €CJIA BEIETCS CKPbITHAs 3alMCh COOCCETHHKA.

Psn nukTodoHOB MMeeT cucTeMy roJIocOBOM aKTUBALMU 3alIMCU. DTO [103BOJISA-
€T MOBBICUTh IUVIOTHOCTb 3alIMCHU U SKOHOMUTD JICHTY MPH 3aIIUCH ITPOAOJKUTEIIb-
Hoit 6ecenpl. Kpome Toro, MHOrue AUKTO(GOHB, 0COOEHHO MUKPOKACCETHbIC, NMeE-
0T [IB€ paboyne CKOPOCTH.

B nocsiennee BpeMst Bce 6osiee MIMPOKO CTAJIM NMPUMEHATHCS TUKTO(OHBI, UC-
0JIB3YI01IME IIU(POBYIO 3aKCh 3ByKa. 3alich B HUX BeeTCs B LU(POBOM BUIC HA
MUHH-IMCKU WM Ha BCTPOCHHYIO MUKpOCXeMy namsitu (Mukpouun). [Ipenmyine-
CTBa 3TUX CUCTEM IEPE/l AaHAJIOTOBBIMUA — OBICTPBIN JOCTYI K HY;KHOMY (pparMeH-
Ty, Ka4eCTBO M JoJiroBeuHocTh 3anucu. Hanpumep, nukrodon Olympus D-1000
UCIOJIb3YET JJIsl 3alUCH ayJMOMH(pOpMalMY HEIOABMKHBIN 3JICKTPOHHBII HOCH-
TeJab — KapTouky craHnapta FTL Bmectumoctsio 2 nin 4 M6. Bpewms 3anucu B
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CTaH/IAPTHOM peKUMe Ha KapTouky 2 MO coctasiisier 16 MuH, Ha KapTouky 4 MO —
33 MuH, B IPOIOJLKUTEIBHOM pexkuMe — 34 1 72 MuH cooTBeTcTBeHHO. [Ipn aToM
Ka4eCTBO 3aIliCH B CTAHIAPTHOM PEKMME CPABHIMO C 3aIMChIO HA OOBIYHBII MHK-
POKacCeTHBII TMKTO(OH, a B MTPOIOJDKATEIIBHOM PEKIME — IKBUBAJICHTHO OObBIY-
HOMY TeJIe()OHHOMY PasroBopy. DTOT IUKTO(OH HE COACPHKUT KaKUX-JINOO ABUAKY-
MUXCs AeTajeil ¥ y3JI0B, TO €CTh B IPOIecce PadOTH HE CO3AaeT MEXaHMYECKUX
IIyMOB U BUOpAIii, He N3JTy4aeT KaKUX-JIM0O JICKTPUYECKUX M MAaTHUTHBIX KOJIe-
OaHui1 1 IPAKTUYECCKU HE BBISIBJISICTCS CYLIECTBYIOIMMHU CUCTEMaMU OOHAPY KEHHUSI.

HukTo(hOHBl MOXKHO KYNIUTh MIPAKTHYECKH B JIIOOOM MarasuHe Wi japbke. s
CKPBITHOT'O TTOJTy4eHHsI MHYOPMALINH UX MPSAIYT B AUIJIOMAaTaX, CBEPTKAxX, KapMma-
HaX WJIM BMOHTUPYIOT B pa3JIMyHbIC IPEIMETHl: HACTOJIbHBIC Yachl, Ba3bl U T. /1. Tak-
THKa IPUMEHEHUS IPOCTA: TUIJIOMAT «CJIy4yaiiHO» 3a0bIBAIOT B KAOMHETE, 1Al 110
«PaccessHHOCTH» OCTAaBJISIOT B IPUEMHOIA, a 9achl TapsT JIOAAM, B TOMEIIEHHS KO-
TOPBIX €CTh IOCTYTI TIOCJIe pa0OTHI CBOUX areHTOB (yOOPIIHUIL, CTOPOKE, TTOKAPHU-
KOB) JUJIs CMEHBI KaccerT.

AHKTO(OHDbI C 3alIHCHI0 HA MHKPOKaCCEeTy

AnktodoHbl Olympus S713 1 S725

Huxrtoponsl Olympus S713 u S725 (puc. 2.60) ¢ 3anMchl0 HA MUKPOKacceTy
MIPY HEBBICOKOH IIEHE W MPOCTOTE B IKCIUTyaTaIlly 00ECIIeYnBAIOT X0OpoIee Kade-
CTBO 3aIKCH U BocTponsBeneHus: peun. OHM OCHAIICHBI aBTOPEBEPCOM, C MTOMO-
MBI KOTOpOro Ha 90-MUHYTHYIO TUIEHKY B HEIIPEPHIBHOM PEXMME MOKHO 3aIli-
caTb JI0 TpeX 9acoB Oecerisl (eCTECTBEHHO, IIPH MUCIIOJIb30BAHIN TTOHIKEHHOH CKO-
pocTa 1BIKeHus JIeHTH ). [1paBna, B 9TOM citydae mpuaeTcsi HOMHOT'O ITOKePTBOBATh
Ka4eCTBOM, TaK KaK Ha MOHIKCHHOU CKOPOCTH IMAIa30H 3aIMCHIBAEMBIX 9aCTOT
yiKe, 4eM Ha cTangapTHoi. OIHAKO MOpOi OBIBaET ropasio BayKHEe 3aIicaTh BCIO
Oecemy MOJHOCTBIO ¢ KaYeCTBOM IOXY¥KE, YeM IIOTOM HOBOJIbCTBOBATHCS TOJIBKO
€€ IO0JIOBUHOM.

Oco0ennoctu auxkroponos Olympus S713 u S725:

3aIKCh HA MUKPOKAcCeTy;

roJIocoBasi CUCTeMa aKTHBALMK 3aIMCU C PEryJIMpyeMoi 4yBCTBUTEIBHOC-
TBIO;

ABYXIIO3UITMOHHBIN TIepeKJIIouaTesib ckopoctu JeHTH (1,2/2,4 cm/c);
YCKOPEHHOE BOCIIPOM3BEICHUE; PETy/IMPOBKA YyBCTBUTEIbBHOCTH MUKPO(OHa;
aBTOCTOII;

¢GyHKIMY 00630pa B IPSIMOM U 0OOpaTHOM HallpaBJICHUY;

CBETOJIMO/IHbII NHAUKATOD;

aBTOPEBEPC;

CYeTYHK JIEHTHI (S725);

BCTPOEHHbIE IMHAMHUK U MUKPO(OH;

THe3/1a JIU1A MOJK/IIOUEHNs] HayIIHUKOB U ceTeBoro afantepa (S725);

VVVVVVVYVYY VYV
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Puc. 2.60. Tuxtoponer Olympus S713
uS725

THE3M10 1151 TO/IKJTIOUCHHS BHEIII-
Hero mukpodona (S725);
THE3/0 /U151 TIOJKJIIOYCHHS ITYJTb-
ta J1Y (S725);

nuTanue — 2 OaTapeiku THma
AA;

rabaputel — 121x58%26 mmM;
Bec (c Oarapeitkamu) — 160 r.

VV VY VY VYV

OTAEIbHO CTOUT OTMETHTH BO3-
MOYKHOCTb MOJKJIIOUeHHd MyibTa 1Y
B Mozesn S725. Cromp3smuil nepe-
KimovaTesb Y nMeer deTeipe mosu-

IIAX: CTOII, BOCIIPOU3BE/ICHNE, 3aIMCh U MIEPEMOTKA Ha3all, U MIOTKITI0YAeTCs K TUK-
TohoHY Uepes crenuanbHblil pa3beM. MM ymoOHO 1MoJ1b30BaThCs, KOTa CaM TUKTO-
(OH JIGKHUT B KapMaHe, BKJIIOYEH PEKUM OJIOKHPOBKH KHOTIOK M YIPaBJICHUE HK-
TO(GOHOM OCYIIECTBJISIETCS TOJIBKO C CAMOT'O IyJIbTA.

AnkrodoH Sony M-100MC

HuxTodoH ¢ 3anuchio Ha Mukpokaccety Sony M-100MC (puc. 2.61) umeer cJie-
ayromye QyHKIN:

>

VVVVVVVVVVY VYV

rOJIOCOBYIO CHCTEMY aKTUBALIMU 3aIMCH C PETyJIMPYyEeMO 1yBCTBHTEIIBHOC-
TBIO;

JBYXIIO3UITMOHHBIN TIepeKITiouaTesib ckopocTu JieHTHl (1,2/2,4 cm/c);
PEryJIMPOBKY 4yBCTBHTEJIBHOCTH U {arPaMMBbl HaIlPaBIEHHOCTH MUKPOQO-
Ha (3 moJIoKeHNs1 — JICKIHsA, COBEI[aHNe, JUKTOBKA);

YCTaHOBKA M TIOMCK MHICKCHBIX METOK;

0030p B IPSIMOM 1 OOPATHOM HATPaBJICHUH;

osicTpoe Bocnipoussenerne (20 % K HOpMaJIbHOI CKOPOCTH JICHTHI );
OeCIIyMHBIIT aBTOCTOIT;

TPEXypPOBHEBbII HTHANKATOP Pas3psiku OaTapeil 1 HHANKATOp 3alIliCH;
TpeXpaspsiHbIN CYETUHK JICHTHI,

BCTPOCHHBII TMHAMUK;

rHe3/a /U151 HAyIIHUKOB M CETEBOI0 aJanTepa;

nuTanue — 2 OaTtapeiiku tuna AA;

rabaputel — 126x68x40 mmM;

Bec (c Oarapeitkamu) — 180 .

HaubGosnee Bbigesnsiomascs 1eTalb KOHCTPYKIUK €CTh HE YTO MHOE, KaK BCTPO-
eHHbIIl MUKpoQoH. OH, B OTJINYUE OT OOBIYHBIX, IBJIAETCS 00Jiee YHUBEPCAIbHBIM,
TaK Kak MOXkeT paboTaTh B TPeX PasIMYHBIX PEKUMax (OJUH — HAIpPaBJICHHbIA U
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Puc. 2.61. Tuxtopon Sony M-100MC

1Ba — HeHarnpasJieHHbIX ). K npumepy, nis
3aIIMCH JIEKLIUH JIydIlle BCEro UCII0JIb30BaTh
HAaIlPaBJICHHBI PEKUM, KOTOPBII 1103BOJIS-
eT HauboJlee KaueCTBEHHO 3allUChIBaTh I'0-
JIOC JIEKTOPA, OTCEKasA IOCTOPOHHUE 3BYKH.
Pe:xum TMKTOBKY MOYKHO HCIIOJIb30BaTh Kak
0 IPSIMOMY Ha3HAYEHUIO, TaK U JUIS 3allu-
ceil B MIyMHBIX MecTax. B aToMm pexume
MHUKPO(OH NMeeT MUHUMAJIbHYIO 1yBCTBU-
TEJIBHOCTb U (PUKCUPYET TOJIbKO OJIM3KHE U
I'POMKHE 3BYKH, OCTaBJISIS «3a Ka[pOM» BECh
HeHyxHblil myM. Ecim sxe Benetcs Oecena
C y4acTHEM HECKOJIbKUX 4eJIOBEK (IUIaHep-
Ka, IEPEroBOpHsl U T. II.), TO PEKOMEHyEeT-
cs1 BBIOpaTh pesKUM «coBellaHue». B Takom
pexrMe MUKPO(OH UMeeT IUPOKYIO AUarpaMMy HalpaBJIEHHOCTH U BBICOKYIO UyB-
CTBUTEJIbHOCTD, TaK YTO OT HET'O HE YCKOJIb3HET HU €IMHOE CJIOBO, Ja)Ke CKa3aHHOE
menoToM. [Ipy oMoy crieryuaabHbIX OTKMAHBIX HOXKEK» MOKHO YCTaHOBHTD JIUK-
TohoH Hambosiee ONTUMAJIBHBIM 00pa3oM, 4TOOBI obecreuuTh 0osiee KayecTBEH-
HYIO 3aIlICh 3BYKa.

AHKTO(QOHBI C 3alIHCHI0O HA MHKPOYHIT

AnkTodoH Panasonic RR-DR60

Iudposoii aukrodon Panasonic RR-DR60 (puc. 2.62) ¢ 3amichio Ha MUKPOYHIT
obecnevnBaeT MaKCUMaJIbHYIO JJIUTEIbHOCTD 3aMch — 10 60 MUH. DTOT JUKTO-
(OH OTHOCHUTCS K TUIEs/IC TIEPBCHIIEB IIM(POBON TEXHOJIOTHH, TaK KaK OBbUT BBIITY-
[ICH IPUMEPHO B OJHO BpeMsl C IPYTUMH IMMOHEPaMH B 3Toit obsact — Olympus
D1000 u Sony ICD-30. Torna ¢pupma Panasonic Obljia €TMHCTBEHHOI, BBITYCTHB-
meit Moziestb ¢ 60-MUHYTHOM JJINTEIBHOCTBIO 3aIMCH Ha BCTPOEHHYIO MUKPOCXEMY
(Olympus, kcTaTy, 11 3alUCH MCIOJIb30Bal CMEHHbIE MUHU-KapThl). 1714 3TOTO,
KOHEYHO, IPUILIOCh MOKEPTBOBATh KaYeCTBOM 3aIicu (TOJI0C 3alMCBIBACTCS HE
OYEHb YETKO, C IIyMaMu), HO, C APYIoil CTOPOHBI, €CJIM TUKTO(POH HCIIOJIb30BATh
KaK roJI0OCOBYIO 3alUCHYIO KHIKKY WJIH JIMYHBI OpraHaiizep, TO Ha TaKue BEILH He
0c000 oOpaliaemibp BHUMaHHE.

Ocobennoctu mupposoro aukTodona Panasonic RR-DR60:

» 3aIKCh HA MUKPOYHII (BO3SMOKHOCTB 3amucH 10 99 coolimeHwit);

» KUIKOKPUCTAJUTMICCKUI MUCIUIeH (0TOOpaXKeHNEe BceX PEKUMOB PabOTHI,
[aTHl ¥ JUIMTEJIBHOCTH 3aIMCH, OCTABIIErOCs BPEMEHH U 3apsifa OaTtapeikn);

» TO0JIOCOBAsI CHCTEMa aKTUBAIINHN 3aIIHCH;
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Puc. 2.62. Lludposoii nuktopon Panasonic RR-DR60

» BBINOJIHEHUE PA3JINYHBIX OIlepanuii npu mno-
Mo aucka Jog Dial (mouck cooGmenuii u
IepeMoTKa BIlepe//Ha3al, BBIOOPOYHOE U
II0CJIE/I0BATENIbHOE BOCIIPOU3BECHHE, OCTa-
HOBKa BOCIIPOU3BE/ICHUSA, YIPABJICHUE pe-
KUMaMN );

yIaJIeHUuE OJIHOM WJIM BCEX 3allucel;
3amyTa OT CTHPAHUS;

rolarosas IepeMOTKa Ha3az BHYTPH CO00-
menuit (mar — 10 ¢);

peryJmpyemasi CKOpoCTb BOCIIPOM3BEICHHUS
(5 ypoBaeit);

peryJupyeMasl 4yBCTBUTEIIbHOCTb MHUKPO-
¢oHa (5 ypoBHeii);

YV YV VYVYYVY

6siokupoBka kHonok (Hold);
BCTPOCHHBIC IMHAMUK ¥ MUKPO(OH;
THE3M0 /IS HayIITHUKOB;

nutaHue — 2 6arapeiiku Tuna AAA;
rabaputel — 56x92x14 mwm;

Bec (c Oarapeiikamu) — 69 1.

>
>
>
>
>
>

[IpakTudeckn Bce onepanyy ¢ 3alUCIMU BBIIOJHAIOTCS C TIOMOIIBIO HJIEMEH-
TapHBIX ACHCTBUI (IIOBOPOTOB M HAXKUMOB) Hajl clieliasibHbIM iuckoM (Jog Shuttle).
C ero e MOMOIIBIO PEryJIMPYyIOTCsl 4yBCTBUTEIBHOCTh MUKPO(OHA, CKOPOCTh BOC-
MIPOU3BEICHUS, BBICTABJISAIOTCA AaTa U vackl. [Ipu aTom Ha GoJsbIIOM AKCIUIeE pas-
MeIIaeTcsl BCSI HE0OXOoanMast 1S TT0JIb30BaTes s MHpopMaIus (HoMep COOOIIeHMS,
PEKUMBI pabOTHI, OCTaBIIEECss CBOOOAHOE BPEeMs U T. I1.).

LHndppoBbie ANKTOPOHBI
Voice It VX-3400 n VX-2200

Hudpossie nuktodonsl Voice It VX-3400 (puc. 2.63) u VX-2200 — npopykt
amepHKaHCcKoro KoHuepHa Voice It Worldwide Inc., cneunanusupytomerocst Ha pas-
paboTKe 1 NPOU3BOICTBE UCK/IIOUMTEIBHO LIM(POBBIX 3aIIMCHIBAIOIIMX YcTpoiicTB. He-
cMoTpsi Ha To uTo B Poccnn mudpoBbie mUKTO(GOHBI 3TO# (PUPMBI TOSIBIUIACH HE TaK
HaBHO, BO BCEM MHUpE OHM He MeHee u3BecTHbl, ueM Olympus u Sony.

B nuneiike nuxktoponos Voice IT momenn VX-3400 u VX-2200 3aHumaior
MPOMEKYTOUYHYIO TTO3UIMIO MEKIY COBCEM JIEMEHTapPHBIMH T'OJIOCOBBIMHU OJIOK-
HOTaMH, PaCCUNTAHHBIMH BCETO Ha HECKOJIbKO MUHYT 3aIlFCH, ¥ BIIOJIHE TIpodec-
CHOHAJIbHBIMH YCTPOMCTBAMHU C IJIUTEJIBHOCTBIO 3anucu 10 3,5 4 (Ipu OOIOJIHHU-
TEJIbHOM HCIOJIb30BaHUM (II3II-KapThl HA 8 MO), mupokuM HabopoM (yHKIM
PEIaKTUPOBAHUS U BO3MOKHOCTBIO MOJIKJIIOYCHUS K KommbloTepy. [lamsaTu ammna-
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Puc. 2.63. Lludposoii tukTodoH
Voice It VX-3400

paToB BIIOJIHE AOCTATOYHO HE TOJIBKO
AJd 3alUCU TEeKylleld HHPpopMaluu
(cpo4HBIe es1a, KaXIOJHEBHbIE JOMall-
HHUE 00S3aHHOCTH, LICHHBIE MBICJIN ), HO
¥ MHGOPMALUH JUTUTEIbHOTO XpaHEHHUs
(HOMepa TesieoHOB, ajpeca U T. II.).
YToOb! aHHBIE B AUKTOPOHE HE CMEIIH-
BaJIMCh, CYLECTBYET 4 Nanku (IUPEeKTo-
pHUM) [JIA pasfieSIeHus X 10 KaTeropu-
aM. Kaxxoil 13 manok Mo>KHO J1aThb OI-
penejieHHOEe Ha3BaHUe (rOJIOCOBYIO
METKY), 3allicaB B IUKTO(POH COOTBET-
CTBYIOIIMII KOMMEHTapuil (Hampumep,
«TIalKa I BPEMEHHBIX COOOLIEHUI»,

«mamnka Jisl agpecoB U Tejie(OHOB» U T. II.). YyBCTBUTEIPHOCTH BCTPOEHHOIO
MHKpPO(]OHa BIIOJIHE JOCTATOYHO JIJIT TOTO, YTOOBl YeTKO (PMKCHPOBATH UYEIOBE-
YECKYIO peub Cpe/IHel TPOMKOCTH Ha paccTosHuu 10 1 M. 17151 HauboJiee ke Kaue-
CTBEHHOI 3aIMCHU T0JI0Ca HEOOXOIMMO CJICIOBaTh CTAHIAPTHBIM PEKOMEH/IAIH-
M — pacnoJiaratb TUKTo(GoH B 5—10 cM OoT UCTOYHUKA 3BYKA.

Oco0eHHOCTH LU(POBBIX IUKTO(GOHOB C 3AIKUCHI0 HA MUKPOYMUIL:

>

>
>
>
>

YV VYV

IJIMTEJIBHOCTD 3anucu (Makc.) — 34/22 muH;

3aIlMCh HA BCTPOCHHYIO MUKPOCXEMY (MUKPOYHII);

YeThIPEe TUPEKTOPUU C BOBMOXKHOCTBIO 3allUCH B KaXIyI0 10 99 coobiieHui;
pexxuMel 3anucu — cradpapTHelit SP (17/11 mun), anurenssiii LP (25/16
MuH) 1 pacupenssiii EP (34/22 mun);

MHOTO()YHKLIMOHAJIbHBIN JKUIKOKPUCTAJUIMIECKAN THUCILICH ¢ OTOOpaKeHU-
€M peKnMa 3aIiCH, CTENICHH 3aIl0JTHCHUS IAMSATH U 3apsijia OaTapeiiku; moy-
CBETKa IUCILIES;

mutanne — 1 Oarapeiika Tuna AAA,;

rabaputbl — 85x55x15 mm;

Bec — 56 T.

HndppoBor ANKTOPOH
C 3anvcbio Ha MHKpouun Voice It VTR-32

Hugposoii nukrodpon Voice It VIR-32 (puc. 2.64) — oauH U3 caMbIX MHOIO-
(YHKIIMOHAJIBHBIX U PAa3HOCTOPOHHHUX allapaTOB CPEIN BEITYCKAEMBIX IO MapKOi
Voice It. B 1998 r. na Becemupnoii BeicTaBke aiekTpoHukd CES stoT auxkrodon
OBUT OIICHEH CTPOTMM MHPOBBIM KIOPH KaK MOJIeJNb, BOIUIOTUBINAsS B ceOe camble
MIOCTICIHAE TOCTIKEHNSI B 00JIACTH IU(POBOI TEXHUKH, W TIOJTyYIT TIPH3 32 JIyd-
L1Y0 MHHOBALHIO.
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Puc. 2.64. [{udpoBoii nMKTO(DOH C 3aMUChIo HA
mukpounn Voice It VTR-32

Cpenu ero orpoMHOro KoJIM4ecTBa pas-
JIMIHBIX (PYHKINI 1 peXKIMOB MOYKHO OBLTO
OBl JIETKO 3aIlyTaThCs, €CJIM OBl HEe yAaYHOe
MEHIO, C [TIOMOILBIO KOTOPOT'O BBICTABJISIOT-
cs1/1aTa ¥ BpeMsl, PEXKUMBI 3aIUCH, YyBCTBU-
TEJIBHOCTb MUKPO(OHA U Jaxke nepemMertia-
10Tcs (aiiyipl U3 OJHOM NanKu B APYIYIO
(onepanuu TpPOU3BOASATCS BCEro OBYMs
kHonkamu ). Ho Bce-Taku rjiaBHO# oT/in4u-
TEJIbHOW 4€PTON MOJENM SBJISAECTCH peasu-
3aLus B Heil cpa3y BceX M3BECTHBIX Ha ce-
TOMHAIIHMIA eHb (7151 TU(POBBIX AUKTOdO-
HOB) BAapHMAaHTOB XPaHCHMS 3aIMCaHHOM
nHpOpPMALIUK:

» Ha BCTPOCHHOM MHUKpOCXeMe «(IaII-IaMsaTh»;
» Ha cTaHiapTHol Qum-kapre Tuna Smartmedia (2, 4 u 8 M0);
» Ha xecTkoM aucke [1K.

DT0 N03BOJIAET 3aMETHO PacUIMPUTh BO3MOKHOCTH anmnapaTa U o0ecreunBaeT
HPaKTHYECKU CTOIPOLIEHTHYIO COXPaHHOCTb 3anuceil. Hanpumep, Ha qummTesbHOE
MHTEPBBIO MOXKHO BMECTE € JUKTO(OHOM 3aXBaTHTh 4-MerabailTHyIo (UIdII-KapTy,
yBEJIMYMBAIOLIYIO OOIYyI0 MaMsATh POBHO B 2 pasa. [Ipuuem, 4ToObl ci1y4aiiHO He
3aTepeTh JaHHble NIPU MAHUMYJIALUAX C JUKTOPOHOM, peKOMEHAyeTcs HauboJee
Ba)KHYI0 MH(POPMAIIMIO IEPENUCcaTh Ha KapTy U C IOMOIIBIO CIIEUAIbHON HaKJIeH-
KU 3aIUTUTh €€ OT YHUYTO)XeHUs1. BriocsiencTeim nanHble ¢ JUKTOGOHA NI KapThl
MOKHO IIEpEHECTH Ha BUHYECTEP MEePCOHAIIbHOIO KoMIbloTepa. biiarogaps npume-
Henuio B Mojiesn VIR-32 yHukampHON TEXHOJIOTHH CKaTHsl HHGOPMAIMH 3ariucu
Ha aucke 3aiiMyT B 10 pa3 MeHbIe MecTa, YeM ecJii Obl OHU OBUIM B CTaHAAPTHOM
U151 3BYKOBBIX (paityioB popmare *.vaw. [Ipr 3ToM ¢ HOMOIIIBIO TPOrpaMMHOIo obec-
neuyeHus: Voice It Link 3BykoBble (hailsibl MOXKHO IIPeoOpPa3oBbIBATL U3 CHATOTO B
CTaHIapTHBIN popMaT 1 0O6paTHO, CHAOKATH UX TEKCTOBBIMU KOMMEHTAPUSIMU, ITPO-
CJIyHIINBATh MPSMO Ha KOMIIbIoTepe (P HAJIMYMUK y HErO 3BYKOBOU KapThl M IMHA-
MHKa), TIEPEIIChIBATh 00PaTHO Ha IMKTO(OH 1, HAKOHELl, IEPEBOUTH 3aIMCAHHYIO
pedb B TeKCT. [[1s TakuX Iiesiell CymecTBYIOT ClielnaIbHbIe IPOrpaMMBI (TIPOM3-
BoncTBa IBM mmm Dragon Systems).

udposoii nukrodoH ¢ 3anuckio Ha Mukpouun Voice It VTR-32 nmeer cienyto-
e 0COOEHHOCTH:

» MaKCHMaJIbHYIO JUIUTEIbHOCTD 3aricu — 74 MUH;
» 3alMch Ha BCTPOEHHYI0 MUKpocxeMy (4 MO);
» 99 nupeKTopHii ¢ BO3SMOXKHOCTBIO 3alMCH B KOKAYIO 10 99 coobiieHui;
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» pexumbl 3amicu — crerraibaelii VT (40 MuH, ncnonb3yeTcs IS 3armicu
peun ¢ HocJeyIouM IepeBOIOM B TEKCT), cTaHaapTHeiii SP (55 mun) n
mymtesbHblit LP (74 mun);

» MHOTO(QYHKITMOHATBHBIN KUTKOKPUCTAIUTNIECKUI MHUCIUICH ¢ 0TOOpaykeHH-

€M KOJIMYeCTBa CIEeJIAHHBIX 3aIMCei, UTMHBI M PeXKUMa 3aIliCH, 1aThl, CTeTle-

HU 3aII0JTHCHUS MAMATH M OCTaBILIErocs 3apsiaa 6aTtapeek;

TIOJICBETKY IWCILIES;

BO3MOXXKHOCTb PEIaKTUPOBAHMS CHETAHHBIX 3amuceil (BcTaBka (hparMeHTa

BHYTpb COOOIIICHNS], BCTaBKa KOMMEHTApUEB B KOHIIE 3aIUCH, y/IaJIleHHe (par-

MEHTOB 3aITUCH );

ray3y BO BpeMsi BOCIIPOU3BEICHNUS U 3aIIHCH;

YCKOPEHHOE M 3aMeJIJICHHOE BOCIIPOM3BEICHIE;

TIOVCK BHYTPH 3aIIHCH;

OecnpepbIBHOE BOCIIPOM3BEICHIE BCEX 3aINCEH;

BBICTABJICHAE METOK B PEKMME 3aIllICU C BO3MOKHOCTBIO TIOMCKA HJTH BOC-

MIPOM3BENCHUS 110 HUM; yAaJICHHE OTISIbHBIX COOOLICHUI U IIEJIbIX TTaIoK;

YCTaHOBKY PEXHMMOB pabOTH AUKTO(OHA MPU MOMOIIH MEHIO (BBIOOp UyB-

CTBUTEJIbHOCTH MUKPO(OHA — TMKTOBKA/KOH(epeHLUs, pesKuma 3aucu —

VT/SP/LP);

NepeMeIeHne 3anncei U3 Manky B MaTKy;

U(pPOBYIO MHINKALUIO IPOMKOCTH;

BCTPOCHHBIN TMHAMUK;

THE3/1a /111 Hay[ITHUKOB ¥ BHIHOCHOTO MUKPO(OHa;

CIIOT 17151 (PIIMI-KAPT;

nuTanne — 2 Oarapeliku Tuna AAA;

rabaputsl — 120x53x20 mm;

Bec — 108 .

YV VvV

YV VVVVY

VVVVVVYVYY

AnkrodpoH Olympus V-90

Huszaiig nukrodona Olympus V-90 (puc. 2.65) cpasy naet HOHATh, YTO 3TO MO-
IeJib HOBOr'O IOKoJieHHs LM(poBbIX anmapartos. [losTopa yaca 3ammcu, a Takxke
OTPOMHOE KOJINYECTBO PA3IMYHBIX (DYHKIMIT — M BCE ITO MPH COBEPIICHHO MUHU-
aTIOPHBIX pa3sMepax.

KpacuBast popma (B Buzie «Karim») — 3TO HE CTOJIBKO TaHb MOJE, CKOJIbKO
y1oOCTBO B ynpaBjieHuu JukTopoHoM. biiaromaps eit monenb V-90 ciioBHO «cpac-
TaeTcs» C PyKOH, IPH 3TOM BCE YacTO MCHOJIb3yeMble KJIaBUIIH (3aHCh, BOCIPO-
M3BE/ICHNE, OCTAHOBKA) OKa3bIBAIOTCS B aKKypaT MO/ CAMbIMU aKTUBHBIMH IaJTh-
LlaMU — YKa3aTeJIbHbIM U OOJIbIINM.

Ha BHemHe# manesm oy AUCIieeM pacioiaraloTes enle TPU KIIaBUIIH, C TIOMO-
[IBI0 KOTOPBIX OCYIIECTBIIAIOTCS ONEPAIMH 110 BEIOOPY MANOK W COOOIICHMIA, a TaK-
JKe MOMCK o HUM. Bce ocTasibHble pexkuMbl pabOThl TUKTO(OHA 33/1a0TCsl Iy TEM
MIPOJIUCTBIBaHMS MeHIO. Cpein HUX: BBIOOP CKOPOCTH 3aIlUCH, PETYJIMPOBKA 4yBCTBH-
TEJIBHOCTH [P F'0JIOCOBO# aKTUBALMH 3aIMCH, YCTAHOBKA YaCOB M OyIUJIbHUKA.
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Oé%@o‘m 0c000 OTMETHTh HHTEPECHBIE IOMIOTHATEIIbHBIC (DYHKIINH, CBI3aHHBIE C
coetaBiieHreM pacnucanus. Jis 3Toro cymecTByeT crenuaibHas namka (S), B Ko-
TOPYI0, KaK B €KETHEBHUK, MOKHO BHOCHTD, HAIIpUMEp, TUIaHbI Ha OymyInee, mpu-
4yeM HeoOs13aTesIbHO OJIMKaiilee: MOKHO COCTaBUTb [a)Ke IOJ0BOE paclucaHue
(orpaHMYMBLINCE, IPaBAA, TOJIbKO 15 3anucsamu). Bee coobuienus B manke S xpa-
HATCS CTPOTO TIO]] YCTAHOBJICHHBIME ISl HUX HAaTaMH, TaK YTO B PEKMME «JIMCTa-
HUsT» HAlTH HEOOXOIMMYIO IaTy ¥ BOCIIPOM3BECTH COOTBETCTBYIOIIEE e pacmuca-
HHUE HE COCTaBJISICT TPYy.a.

YTo0ObI HEe 3a0BITh O Ba)KHBIX JIEJIaX, MOKHO BOCIIOJIb30BATHCS OYIMIBHUKOM,
KOTOPHBII 3aIlIIAT B YCTAHOBJICHHOE BpeMs, IIPUYEM II0CJIe HaXKaThsl Ha JIOOYIO
KHOIIKY IMKTO()OH BaIllM € F0JI0COM HaITOMHHT O 3aIlJTAHPOBAHHOM BCTpeUe MITN
COBCLIaHUM.

K ocobenHocTAM 3T0i1 MOIEIN MOYKHO OTHECTH CJICAYIOLIHE:

» MaKCHUMAJIbHYIO [UIMTEIbHOCTD 3anucu — 90 muH;

» 3amlmch HA MUKPOYHIT;

» TOJIOCOBYIO CHCTEMY aKTHBALIMH 3aIUCH C PETYJIMPyEeMOil 9yBCTBUTEIBHOC-
TBIO (BbICOKasi/HHU3Kas);

» nBe nanku (A u B) ¢ BOSMOKHOCTBIO 3aITUCH B KQXKIYIO 10 99 00bIYHBIX CO00-
IICHUI;

» manky S mwis 3anucu 99 oOblYHBIX coobuieHnit i 15 cooOmenuit 1s Oy-

OWJIPHUKA M PACIIMCAHUs; PEKUMBI 3aliUcH — cTanfapTHelid SP (33 mMuH) u

ayatesibHblid LP (90 mun);

MHOTO(YHKITMOHATIbHBIN KUIKOKPUCTAIUTMYECKUN AUCIUICH (O0TOOpakeHHe

HOMeEpa ANk, COOOLIEHHs, PSKUMOB PAOOTHI, JAThl 1 BPEMEHH 3aIliCH, OC-

TaBIIETOCS BPEMEHHU JIJIs1 3aIliCH, 3apsifia OaTapeikn);

OblcTpoe BocnpousseneHue (yBenndeHue ckopoctu Ha 30 %);

NepEeMOTKa BIepe/i/Ha3al BHYTPU COOOIICHUIA;

CTHpaHHUE OTHOI'0 MJIM BCeX COOOLICHUI B MAIKE,;

NepeMeleHIE COOOLICHUI MEKY HalKaMu;

3anuch pacnucanus (rmamnka S);

BOCIIPOU3BE/ICHUE IO YCTAHOBJICHHOMY OYIWJIbHUKY:;

6soxkupoBky kHomok (Hold);

BCTPOCHHbIC IMHAMUK U MUKPOQOH;

THE3I0 U1 Hay[THUKOB,

nutanne — 1 O6arapeiika Tuna AAA;

rabaputel — 116x40x16 mm;

Bec (c Oarapeiikoil) — 45 1.

Y

VVVVVVVYVYVVYY

AnkrodoHbl Samsung SVR-P350 n SVR-P700

Samsung Flectronics, 1aBHO 1 ycrenHo padoTaolas Ha pblHKEe HU(pPOBOI TeX-
HUKH, pelmia monpodboBaTh ceOs B aMILTya MPON3BOAUTENS ITUPPOBBIX TUKTODO-
HOB. B 1999 rony ona BeiycTHJIa HA PBIHOK CPa3y HECKOJIBKO MOJIEJICH 3BYKO3aIH-
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Puc. 2.65. L{udposoii tukTodoH Puc. 2.66. Tuxrodonsr Samsung
Olympus V-90 SVR-P350 u SVR-P700

CBIBAIOIINX allapaToB, KOTOPHIC YIMBHJIM BCEX CBOMM JIM3AIHOM U MUHHUATIOPHBI-
mu pasmepamu. Mogesm SVR-P350 u SVR-P700 nanboJiee cooTBeTcTBYIOT Ha3Ba-
Huto Beell cepun «Voice Pen» (4To mepeBoauTces Kak «rojlocoBasi pyykay ), Tak Kak
BBIIIOJIHEHBI B CTUJIE IOPOTUX aBTOpydeK (puc. 2.66). meeTcs naxe crennaabHbLi
3a)KUM JIJIS1 KpEIUICHHsI K HarpyJHOMY KapMaHy pyOamiku. YTpaBJisiTh IUKTO(OHA-
MH HE COCTaBJIsIeT HUKAKOTO TPyHa: MOIEIM UMEIOT BCEro TPU CEHCOPHbBIC KJIaBH-
Y, C TOMOIIBIO KOTOPBIX BHITIOJIHSIIOTCS BCE 3JIEMEHTapHbBIEC ONEPaIlii — 3aIliCh,
TIOWCK BIepel/Ha3ajl, BOCIIPOM3BEICHIE MJIN y/laJIeHHe Hy>KHOTO coobmenus. He-
CMOTpS Ha TO YTO Ha OJIHY U3 KJIABHIII IPUXOIUTCS Cpasy TP ONEpaIy, Iy TaHU-
LIbl, KaK PaBWJIO, He BO3HUKaET. BrpoueM, 31ech Kak HeJib3sl KCTaTU MPUXOAUTCS
CEHCOPHBII IUCILICH — C ero MOMOIIBIO HAMHOTO TIPOIIIe OPHEHTHPOBATHCS B CIE-
JIAHHBIX 3aIHCSX, KOHTPOJIMPOBATh 0ObEM CBOOOIHON NaMATH U 3apsii OaTapeiKu.
JukrodoHam BIIOJIHE IO TJIEUYY BBHINOJIHEHNE «IIMMOHCKAX» (YHKIUI: KOMITAKT-
HBIE Pa3Mephl 1 MACKHPOBKA IO PYUKY» JIEJIAI0T UX MPAKTUIECKN HE3aMETHBIMH,
a OTCYTCTBHE KacCETHI U JICHTOINPOTSHKHOTO MEXaHU3Ma — eI1Ie ¥ OeCITyMHBIMH.
Ocobennoctu aukroponos Samsung SVR-P350 u SVR-P700:

IUIATEJIbHOCTD 3amicy Ha Mukpouwit 35/70 MuH;
BO3MOXKHOCTD 3aIKCH 10 99 COOOIICHNIA;
*KUIKOKPUCTAJUIMYECKHUIA TUCTIICH ¢ OTOOpaYKeHUEM JUTUTESIbHOCTH 3aIHCH,
OCTaBIIEToCsl BpEMEHH U 3apsiaa OaTapeiiku;
THIOKCK BIIEpE/HA3a;

yHaJIeHUe OTHOM MM BCEX 3alncei;
BCTPOCHHBIC TMHAMUK U MUKPO(OH;

THE3M0 /IS HayIITHUKOB;

nutanue — 1 Oartapeiika Thma AAA;

radaputel — 18x143 mm;

Bec (c Oarapeiikoil) — 41 1.

VVVVVVY VVYVY
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N AnKTodoH Samsung SVR-240

Hugposoii aukTodoH ¢ 3amucbio Ha Mukpouun Samsung SVR-240 (puc. 2.67)
Ha CETOJHSALIHUI JICHD SIBJISICTCS OE3YCJIOBHBIM PEKOPACMEHOM 10 MaKCHMAaJIbHOM
IUVIMTEJIbHOCTU HENPEPBIBHOM 3anucu cpeau LU poBeIX anmnapatos. OcTaeTcs TOJIb-
KO JIOraJbBaThCsl, KaK KOHCTPYKTOPaM (PUPMBI YIaJI0Ch IIPU MCIIOJIb30BAaHUU CTaH-
oapTHOU 8-mMerabaiTHON MUKpPOCXeMbl (PIIAII-NAaMATH JOOUTHCS TAKOU IIUTEIbHO-
CTH IIPY IOBOJIBHO MIPUEMJIEMOM KadyecTBE 3alKcHu (10 cux nop Ha 8 merabaiTax
yIaBaJIOCh pa3MECTUTbh MAaKCUMYyM 2,5 4 roJjiocoBoit uHpopmaiuu). I1pasaa, noso-
Ca 3aIMChIBAEMbIX YaCTOT Y MOJIEJIA HEMHOTO Y3Ke, 4eM Y Bbillie ormrcanHbX (500—
3500 I'm y SVR-240 npotus 300—4000 I'u y SVR-P350 u SVR-P700), Ho Ha cyx
Takasl pasHuLa (GaKTUYECKU HE OLIYINAeTCsl. 3aTO 3aMETHA MOBBIIICHHAs 1yBCTBU-
TEJIBHOCTh BCTPOCHHOI'O MHUKPOGOHA: OH XOPOIIO YJIaBJIMBACT pedb Jake Ha pac-
CTOSIHUM HECKOJIBKUX METPOB OT I'OBOPSIIIETO.

OynkinoHasibHO SVR-240 omnyaercst OT Apyrux AUKTO(GOHOB Samsung Tem,
YTO MO3BOJISICT PEryJIMPOBaTh POMKOCTD IPH BOCIIPOU3BEACHUH U J€JIaTh May3bl
npu 3anucu (yuTesbHocThio 10 30 MuH). TlocenHee cBOHCTBO OCOOEHHO MPUIo-
OMTCS TIPH 3alch Oecepl WM JICKIMHU, IPOXOSALICH ¢ epephiBaMU (MOXKHO Bce
3anmcath B OfvH (paiisi, a He pa30MBaTh €ro Ha HECKOJIbKO, KaK Yy TUKTO(GOHOB Oe3
naysbl). DTo obJieryaeT MnocJjeayloee npocIyliiBaHue 3allicy U YIIPoLIaeT Mmpo-
Liecc nepeHeceHus 1 00padboTKu MH(pOPMAaLIMK Ha IEPCOHAJIbHBIN KoMItpioTep. Kcra-
TH, BCE AUKTO(POHBI Samsung UIMEIOT BO3MOKHOCTb COXPaHEHHUSI 3alICaHHbIX CO00-
IIEHNI Ha BHENTHUX YCTPOMCTBaX (MAarHUTO(POHAX C JIMHEHHBIM BXOIOM, KOMITbIO-
Tepax CO 3BYKOBOH KapToi W T. 1.). IJ1s 3TOro y Hux npemy-
CMOTPEH CTaH[IAPTHBIN BBIXOJ M COOTBETCTBYIOIIUI COCTMHU-
TEJIbHBIM Kabesip 11 nepe3anucu. Bo3aMoXHOCTb 3amucarb Ha
TaKOW MUHHWATIOPHBIN TUKTOGOH 10 4 9 nHpOpMAalUHU JIelaeT
€ro MPHUBJICKATEIbHBIM MPAKTUYECKH IJI BCEX KaTErOpHil I1o-
TEHIIMAJIbHBIX N0JIb30BaTeseil. Hanpumep, Ky pHaIUCTH MOTYT
€ro UCIOJIb30BATD [UJIS 3aIIMCH UHTEPBBIO (C MOCJICAYIOLIIM Iie-
peHeceHueM UH(popMaIMK Ha KOMIIBIOTEP U PEIaKTUPOBAHUEM
TaMm), a CTyJIeHTHl — JIJIs1 (PUKCUPOBAHUS JICKITHIA (TTAMSITH C JIAX-
BOI XBaTUT U1 3alIMCH JIBYX JICKLHI1 U €I1e CBOMX KOMMEHTa-
pueB Kk HuM). Kpome Toro, monens SVR-240 npekpacno cipas-
JiseTcsl ¢ 00A3aHHOCTSAMM BECbMa BMECTUTEJIPHOM I'0JI0COBOI
3aIUCHOM KHIDKKU.

Ocobennoctu nuktopona Samsung SVR-240:

» MaKCHMaJIbHasl IJTATEJIbHOCTD 3armic — 238 MuH;

» 3alluCh Ha BCTPOCHHYIO MUKPOCXeMy (MHUKPOYHT);

» BO3MOXKHOCTB 3armcH 10 199 cooOrieHmii;

» pexuMbl 3anmcy: craHaapTHblil SP (118 Mun) u yTess-
Hblit LP (238 mun);

Puc. 2.67. Lludposoii nuxropon Samsung SVR-240



IllepexBar HH(POPMaNMH, IHPKYIHPYIOIIEH N0 aKyCTHI€CKOMY KaHaay 115

» KUIKOKPHCTAJUIMYECKHI TUCIIICH ¢ OTOOpaskeHneM JITUTEIbHOCTH 3aIiCH,
OCTaBLIECTOCs BpEMEHH U 3apsia OaTapeiiky;

naysa Ipu 3alucy;

TIOUCK BIIEpE//HA3a;

YAaJICHHE OJHOM MJIA BCEX 3aIMCEH;

perynupoBka rpomkoctu (10 ypoBHeit);

6sokupoBka kHonok (Hold);

BCTPOCHHbIC TMHAMMK U MUKPO(QOH;

rHe3/a [JIs1 HayIITHUKOB U BHEIIHEI0 MUKPO(OHa;

HIHYP JUIS Iepe3aIicH;

nuTanne — 2 Oarapeiiku Tuna AAA;

rabaputel — 15,5%25x125 mm;

Bec (¢ Oarapeiikamn) — 56 T;

OOIOJIHUTEJIbHO: HAYIIHUK; BHCIUHUN MHUKPOQOH; ajanTep MJis MOIKIIoYe-
HUS K TeJIe()OHHOMN CeTH.

VVVVVVVVYYVYYVYYY

OOHapyZKHTeIH H NMOAABHTEIH AHKTO(POHOB

CrauHoHapHbI oOHapyxKHTedb AHKTO¢dOoHOB PTRD-016

CrauunonapHsiit 00Hapyskutesb iukTopoHoB PTRD-016 (puc. 2.68) npenHasHa-
YeH /IJIS1 BBISIBJICHUS TIOTBITOK HECAaHKIMOHUPOBAHHON PETrHCTPaliuy KOHOUICHITN-
QJIbHBIX IIEPErOBOPOB TUKTOPOHAMH U APYTMMH NOPTATUBHBIME IpHOOpaMu Mar-
HUTHOH 3aIMCH C 3JICKTPOMEXaHUIECKUM NPUBOIOM. H(pOpMATUBHBIM CUTHAJIOM
111 OOHAPYKUTETIS CITYXKHUT 3JICKTPOMArHUTHOE T0JIe, CO3IaBaeMoe padoTaoMUM
MOTOPOM MOPTATHUBHBIX 3BYKO3AIIUCHIBAIOIINX YCTPOMICTB.

CrennanbHas cxeMa agalnTUBHON (UIIbTPALK OBBIIAET HAAEKHOCTb PETUCT-
panmu cursasa Ha (poHe CTallMOHAPHBIX ToMeX. Mofiesib OT/In4aeTcsl HOBBIIEHHON
MIOMEXOYCTOIYNBOCTBIO, YTO TIO3BOJISIET MCIOJIb30BaTh OOHAPYKUTEITb B YCIIOBUAX
CJIOHOH 3JIEKTPOMAarHuTHOM oOcTaHoBKU. ba3zoBas Monesib mpudopa COCTOUT U3

Puc. 2.68. CrarmonapHslit o6Hapyskutesb auktoponos PTRD-016
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OCHPBHOTO OJIOKA M YETHIPEX JATIMKOB. J[aTInKK yCTAaHABIIMBAIOTCS CTAIIOHAPHO

(waripumep, B CTOJI, 32 KOTOPHIM BEAYTCS HAanOOJIee BayKHBIE TIEPETOBOPHI) U Yepes

COCIMHUTEIIbHbIC KaOesM MOJKJIIoYaloTes K OCHOBHOMY OJoKy. IlpemycmoTpenst

pas3MYHbIC BAPHAHTHI CUTHAJIN3AIMH, B TOM YHCJIe TIepefada CUrHajla TPEBOTH I10

panvoKaHaly Ha CHelMasIbHbli IPUEMHHUK.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH

JlanpHOCTH OOHAPYIKEHUS JIJIST KJKIOTO IATIMKA, M ...... 0,5—1,2
KOJIMYECTBO JATUMKOB, IIIT. .....eeeeeeveeeeeeeieeeeeeieeeeeeeeeeeeeeaneeeeennnes 4
THIT JATYAKOB ........vvveeeeenenn MHTYKIIMOHHBIE TPe0oOpa3oBaTesTi
IPaIMEeHTHOrO TUITA

UyBCTBUTETIBHOCTD HATUMKOB, TIT ....ooiviiiiiiiiiiieiiieiee o
TIHTAHEE, B ..o 220
[ToTpebisieMast MOIITHOCTD, BT .......oeiiiiiiiiiiiiieiicc, 0,6
Ta0APTTBI, MM: ..eiiiiieiiiiie ettt ettt e e e e
JATUHKA «..ovveenereenieeeieeenas 230x18%18 mu 170x16 (auametp)
OCHOBHOTO OJTOKA .....vvvvviieeeeeeiiiiiiieeeeeeeeeeannneenn 180x170x25

CrauHoHapHbI oOHapyx)HTeab AHKTOdOoHOB PTRD-018

CranuonapHbiii o0Hapyxutesb qukTodonoB PTRD-018 (puc. 2.69) npennasza-
YeH U1 OXPaHbl TIOMEIICHUI OT HeCAaHKIIMOHMPOBAHHOTO MCIOJIb30BAHMUS ITOPTA-
THUBHBIX 3BYKO3aIMCHIBAIOIINX YCTPOUCTB — JUKTO(POHOB M UM MOTOOHON armapa-
Typbl. Cuctema obecrieunBaeT 0OHapy KeHHE pabOTAIOLIEro B peKUME 3aliCU MTPH-
Oopa, onpenesieHne ero MEeCTOIOJIOKEHNS 1 BDEMEHH! PabOTHI C BHIBOJIOM TEKYIIEH
nH(pOPMaLUK Ha KUIKOKPUCTAIUTMUECKUI qucILIei nbo yepes unrepdeiic RS-232
Ha 3KpaH MoHuTopa. [IpuHImn neficTBus ycTpoiicTBa OCHOBaH Ha PErUCTPALIMU 3JICK-
TPOMArHUTHBIX TIOJICH, CO3IaBaeMBIX pabOTAIONIMM MOTOPOM 3alIMCHIBAIOIIETO YC-
TPONCTBA MyTEM IOCJIEI0BATEILHOIO ONPOCa KaXKI0ro KaHasa (1aTuuKa).

OcHoBHbIe TeXHHYeCKHe XapaKTePHCTHKH

HanpHOCTh 0OHApY KeHHS (B 3aBUCHIMOCTH OT THIIA

00HAPYKIUBAEMOTO TIPHOOPA), M ..eevieaeniiieaaaneieennns 0,5—1,5
BpeMst OOHAPYIKEHHUS, € ..oeevuvveeeeiiiieeeaiiiieeaiieeeeaiiieaeenns 20—30
KosyecTBo KaHAIOB (B 3aBUCUMOCTH OT BapHUaHTa

TIOCTABKHL) -.ceeuueteeeaneeeeeaauneeesaansseeeanneeasanneeaeanneeaeas 4,8,16
CKOPOCTb OTOOPAIKEHHST COCTOSTHHS, C.nvvveeeneeiaaaneeeaeanneeenss 1,25
CKOPOCTbD OIPOCA OTHOTO KAHATIA, C +eeeeuvvveeenerreeaneeeaaannens 2—30

KosyecTBo rpaganuii ypoBHsl CUTHAJIA ...
ITuranue, B
[ToTpebisieMast MOITHOCTD, BT ....cevvveeiiiiiiiiiee He OoJtee 0,8
I'abGapuThl YeMOIaHA-YITAKOBKU, MM .....cccuveenereennnn 550x350x165
Bec (B 3aBICHMOCTH OT BapuaHTa IMOCTABKM ), KT .......... 9,5—13,5




IlepexBat HH(pOPMALHH, HPKYIHPYIOIIEH N0 aKyCTHY€CKOMY KaHaxy 117

Puc. 2.69. CranronapHuslit oOHapy- Puc. 2.70. ITopTaTuBHBIi 00HAPYKUTEIIH
xwurenb qukTopoHos PTRD-018 mukTodoroB TRD-800

[TopTaTHBHBIN OOHapyzKHTEnb AMKTOdDOHOB TRD-800

[TopratusHblii oO6Hapyxutesb aukToponoB TRD-800 (puc. 2.70) npenHasHa-
YeH /U1 OOHApY>KEHUs 3ayKO3aIIMChIBAIOIINX U PajinoNepeanux yerpoiicts. OH
MIPEeOoCTaBIIsAET BO3SMOXKHOCTb ABOMHOI0 OOHApYKEHUs: IperynpexaacT od onac-
HOCTHU B IPUCYTCTBUM akTUBHOTr0 BY-nepenatunka (paquoMUKpogoHa) KOpITyCHO-
ro THIA, UJIM MarauTooHa (IukTodoHa), M odoux 3TUX npudopos BMecTe. Pea-
rupyeT Ha HUX TRD-800 Tax:xe 1BOICTBEHHBIM 0Opa30M: OH CHa0KeH O€CIIyMHBIM
BUOPALIMOHHBIM CHTHAJIOM TPEBOTH M BU3YaJIbHBIM ITPEIYTPEKIeHIEM 00 OTacHOC-
TH, COCTOSILIMM U3 TPEX CBETOAUOAHBIX MHAUKATOPOB. [Ipudop, B oTiimume ot Apy-
TMX YCTPOHCTB OOHapyKeHusi, He TPeOyeT MOCTOSTHHOT'O U SIBHOTO HAOJIIONEHUS 3a
HHM, TaK Kak BUOpaTop OecuryMHO 1 CKpBITHO penynpexaaet o BU-pagnonepena-
Yax WM 3alMChIBAIOIINX YCTPONUCTBAX.

OcHoBHbIE TEXHHYECKHE XapaKTEePUCTHKH:

Huarnazon padounx 9acToT, MIT ......cooooeeieiiiiiiiiiee. 1—1000
OO6Hapy>XHUBaeMbIC yCTPOICTBA pa3BebIBaTCIIbHBIC
MarHuTo(OHbI, BUIEO-,

ayINOKaMepHI U 3JIEKTPOH-

HBIC MOJICITYIIIMBAIOIIIC

BY-ycrpoiictsa

Ta0APUTBI, MM ..oeoiiiiiiiiiiie et 222x89

[TogaBuTeanb aAuKTodoHOB YIIA-02

[Topasurens nukrodonos YII-02 (puc. 2.71) npeaHasHaveH 1Uis peqoTBpa-
[ICHUS HECAHKIIMOHUPOBAHHON 3aMCH KOH(MHUICHIIMAIBHBIX IEPEroBOPOB armapa-
TaMH MarHATHOM 3BYKO3amucy (ANKTO(GOHAMH, B TOM YHCJIE C ITU(PPOBOIi 3aMHCHIO,
MariutogoHamn).
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Puc. 2.71. [TomaButesns nukrtodoros YIIJ1-02

Usnenue npencraisieT coOoil KEHC ¢ BMOHTH-
POBaHHBIM B HETO GJIOKOM MO/IABJIEHUS CO BCTPOCH-
HOH HampaBJIeHHOI aHTeHHOH. B pesysbTaTe BO3-
OEUCTBUSA U3JIyYCHUSA U3IECIINA Ha CKPBITHI anmapar
MAarHMTHOM 3allMCH Ha JIEHTY BMECTO pa3roBopa 3a-
MKACBIBACTCA LIIYMOBOI CUTHAIL

YerpoiicTBo paccunTaHO Ha paboTy Kak B Iepe-
HOCHOM, TaK U B CTAl[MOHAPHOM BapHaHTE, UMECT
BUJI OOBIYHOTO Keica, YTO JIaeT BO3MOXHOCTh HMCIOJIb30BaTh €r0 HE3aMETHO IS
cobecennuka. [Ipubop odopymnosan mynbrom /Y.

OcHoBHbIe TeXHHYeCKHe XapaKTePHCTHKH

30HA MOIABIICHHUS ...cccornereeeeannnnnee. CEKTOp ¢ yIJIoM He MeHee 80°
U pajimycoM 710 4 M 1o AUKTo(poHaM
B METAJNTTYECKOM KOpITyCe

Bpewmst HenpepbIBHOI pabOTHl OT BCTPOCHHBIX

AKKYMYJIATOPOB, U ....eeeniiieiiieeieeeniieeeeneeeieeesineesnee e no 1,5
IIutanue, B:

SOTTIT coe e 220

OT AKKYMYJIIATOPOB ....eutveeiiieenireenineeeineenineesieeesineeeneeenens 12
[ToTpebisieMast MOIITHOCTD B PEKUME

MOAABJICHUS, BT ..o He 6osiee 60
TaBapUTBI, MM ...ooiuiiiiiiiiiiiiiiiecerecc e 550x450x110
BeC, K oo He OoJtee 7

2.4. 3amuTa HH(POPMALHH OT yTECYKH
IO ONTHYECKOMY KaHaTy

Hcnmoab3oBaHHE da3€epHOH T€XHHKH

7151 CKpBITHOCTH TIPOBEIEHHS IepexBaTa PeueBEIX COOOIIEHMI U3 IMOMeIle-
HUI MOTYT OBITh TPUMEHEHBI YCTPOICTBA, B KOTOPBIX Mepenada HHPOPMALUH 0Cy-
LIECTBJISICTCS. B ONTHYECKOM AMara3oHe. Yaie BCcero uCnoJsib3yercs HeBUIUMBIi
IJIS TPOCTOTO IJ1a3a MH(PAKPACHBIN JUana30H U3 TyueHUs. XapaKTepU3yTcs Ta-
KHE U3/1eSIus KpaliHel C/I0)KHOCTbIO uX oOHapyxkeHuss. Cpok HenpeprlBHOI pado-
Tl — 1—3 cytok. Mcnomnb3yloT 3T ycTpoiicTBa, KaKk IPaBUIIo, IJIs1 yBEJINICHUS
DAJIbHOCTH Nepeayy HHPOPMALUU U PasMeInaloT Y OKOH, BEHTHISIIMOHHBIX OT-
BEpPCTUH U T. II., YTO MOXKET 00JICrYUTD 3a/1a4y UX rnoucka. s npuema nnpopma-
M TPUMEHSIOT criennaibHblil mpueMHuk MK-mnamasona, KoTopslil obecneunsa-
€T HaJIeXHYIO0 CBA3b Ha paccrosHuu 10—15 M.
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Haubosee ciioxHbIME 1 JOPOTOCTOSILIMMU CPEICTBAMH AMCTAHLIMOHHOTO IIepe-
XBaTa pevd M3 NMOMEINEHUH SABJIAIOTCS JIa3epHble ycTporicTsa. [IpuHImn nx neit-
CTBHS 3aKJIIOYAETCS B MOCBHUIKE 30HAMPYIOUIETO JIyda B HAIIPABJICHWN MCTOYHHKA
3ByKa M IIPHUEME 3TOrO JIyya I10CJIe OTPAXKEHUsI OT KaKUX-TTMOO0 MIPEAMETOB, HAIIPU-
Mep OKOHHBIX CTEKOJI, 3epKajl U T. A. DTHU NPEIMEThHl BUOPUPYIOT NOA [CHCTBUEM
OKPY’KaloIUX 3BYKOB U MOIYJIUPYIOT CBOUMH KOJIeOaHUsIMU J1a3epHblil j1yd. [1pu-
HfIB OTPaKCHHBII OT HUX JIy4, MOKHO BOCCTAaHOBUTH MOMY/IUPYIOIIUE KOJICOaHUsI.

Ucxons u3 3Toro paccMOoTpUM OIMH U3 JOCTATOYHO IIPOCTHIX, HO OYeHb 3dek-
THUBHBIX CIIOCOOOB 3aIIUTHl OT JIa3epHBIX ycTpoicTB. OH 3aKJoyaeTcs B TOM, YTO-
Obl C MOMOIIBIO CHELMAIbHBIX YCTPOICTB cesiaTh aMIUIUTYy BHOpaluu CTEKIIa
MHOT'0 0OJIBIIICH, YeM BBI3BAaHHYIO I'0JIOCOM YesioBeka. [1pu 3Tom Ha nmpueMHoit cTo-
pOHE BO3HMKAIOT TPYJHOCTH B IETEKTUPOBAHUH PEUeBOro curHaia. Hrxe mpuse-
HCHBI CXEMBbI U OIMCAHUSI HEKOTOPBIX MOJOOHBIX YCTPOMCTB.

[IpoCTeNllnA MOAYydATOP OKOHHOIO CTeKaa

DTOT MOYJISITOP MPOCT B U3rOTOBJICHUH, COACPKUT MUHUMAJIBHOE KOJINYECTBO
neTajieil u He TpedyeT HajakuBaHusl. OH M03BOJISCT IepelaBaTh CTEKIIy KoJieha-
Hust 9actoToi 50 I'tt. M B 3TOM 3aKiIrouaeTcs €ro HeMOCTAaTOK, TaK KaK C IIOMOIIBIO
COBPEMEHHBIX CPEACTB 00Pa0OTKU CUTHAIOB BO3MOYKHO BBIPE3aTh 3TY YaCTOTY U3
CHEKTpa peueBoro curHaja. [IpuHiunuanbpHas cxema ycTpoiicTBa NpHUBEICHA Ha
puc. 2.72.

B xauectBe MogynsTopa ¢ yactoroir 50 I't1 ucnosib3yercst oObidHOE Masiorada-
puTHOE peJie nocTositHHOro Toka Pl. Ilurtaetcs pene P1 OT ceTu NepeMEeHHOI0 TOKa
yactoToil 50 I'l m Hanpskenuem 220 B uepes nonmxatomuii Tpancopmarop 77.
Ha BeiBosibI 00MOTKY peste Pl moaeTcst HanpshKeHNe CO BTOPUYIHON OOMOTKH TpaHC-
¢opmatopa 7T/ HemMHOro HIXe nopora cpadaTeiBaHus. B kauecTse TpanchopmaTo-
pa ucrnoJib3yeTcs JII000i, JKeIaTeJIbHO MaJIoradapUTHBIIA, TOHMKAIOIMNN TpaHc(op-
matop. Hanpspxenue Ha ooMmoTke /] BEIOMpaeTcst B 3aBUCUMOCTH OT HCIIOJIb3YEMO-
ro pesie. Pesie PI moxet ObiTh TIa POC22, POC9 1 um nopobueie. Kopmyc pee
MIPUKJICUBACTCS K CTCKIIY KJieeM «MOMEHT» MM aHaJIorn4HbM (puc. 2.73).

Ecim nopxopsmero Tpancdopmaropa nogodpath He yIaloCh, TO MOXKHO BOC-
10J1b30BaThcs OecTpanchOopMaTOpHOI cxeMoil ycTpoiicTBa (puc. 2.74).

P1 C1 0.5x400B

1
o m ° il |
| iy Crekno P1
~2208 I I I
[+ | (o} |
Puc. 2.72. ITpunnnnuasnbHas cxema Puc. 2.73. Puc. 2.74. becrpanc-
IIPOCTEUIIEr0 MOAYJIATOPA Ycranoska (hopmaTopHas cxema

OKOHHOI'O CTE€KJIa MOOyJsITOpa MOOyJsITOpa
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Puc. 2.75. ITpunnunuasmbHas cxema MOIyJsiTopa ¢ nutanueM ot cetu 220 B

Konpencarop CI racur u3JIIEK HANPSHKEHUs, OH MOAOMpaeTcs MOof onpese-
JICHHYIO Harpy3Ky. IIpu MOHTaxe ero MOXXHO pasMeCTUTb IIPAMO B IITENCEIbHON
BUJIKE.

DTOT MOAYJIATOP HO3BOJIAET M10JIy4aTh CUTHAJIBI, KOTOPbIE MIMEIOT XaOTUYECKHUIA
XapakTep, TaK KaK 4acTOTa CJIEJOBaHHMA MMIIYJIbCOB HE CTaOMJIbHA. YCTPOHCTBO
IPECTABJIAET COOOH Ba reHepaTOpa UMITYJIbCOB, YaCTOThI KOTOPBIX HE CTAOMIIN-
3MPOBaHBl U OTIMYAIOTCS IpYT OT Apyra. O6a reHepaTopa padOTAIOT Ha OOIIYIO
Harpysky. [IpuHimnmuanbsHas cxema Moy IiTOpa IpuBeieHa Ha puc. 2.75.

ITutanue ycTpoiicTBa OCYIIECTBIAETCA OT CETH IEPEMEHHOTO TOKA HaMpsikKe-
HueMm 220 B. HanpsxkeHne nutaHus CHUMAETCS € AEJIUTeNIs HAPsHKeHUs Ha pe3u-
ctopax RI—R3 un Beimpamisercs quopom VD1 tuna KI[102A. BeimpsamiienHoe
HampsbkeHue criaxkupaercs koHaeHcatopoM C/. Tak kak y konpencaropa C1
HeOouIblIIasi eMKOCTb, TO HAaIPsKEHUE NUTaHUS UMeeT Oosbine mysbcanuun. Oba
reHepaTopa UMIYJIbcOB cOOpaHbl Ha TpaH3ucTopHoii coopke V71 Tuna K101KTI1T,
cojiepiKariei isa uaeHTHYHbIX Tpansuctopa VT'l.1 v VT1.2. Mukpocbopka npef-
CTaBJIAET COOOI TPAH3UCTOPHBIE MPEPHIBATEIN /I KOMMYTAllUH CJIa0BbIX CUTHA-
JIOB IEPEMEHHOI'0 U MOCTOSIHHOT'O TOKOB. TpaH3HCTOpPB MHUKPOCOOPKU UMEIOT
obmwuii xkosuiexTop. Paboralor reneparopsl ciaenyomum odpasoM. Yepes pesuc-
TOopHl R5 1 R6 npoucxonut 3apsa konaeHcatopoB C2 u C3, COOTBETCTBEHHO, OT
UCcTOYHUKA nuTaHus. [1pu nocTikenun HanpsskeHus Ha konpeHcatopax C2 u C3
HanpsikeHus: npodost Tpansuctopos VT1.1 u VT1.2 nocienHue OTKpbIBAOTCH U
IPOMCXOAUT Pa3psl KOHACHCATOPOB depes 06a30BbIil epexoy TpaHsucropa V712
tuna KT301. DTo npuBoaUT K OTKpBIBaHUIO TpaH3ucTopa V72, u KOPOTKUE UM-
MYJbCH (LIEJTYKU, CJIEAYIONINE C YaCTOTOM B COTHH Iepll) IOCTYHAIOT Ha IIbE30Ke-
pamuyeckue usnydatesu ZQI1 u ZQ2. Ilepuon BpeMeHU MEXIy MMITyJIbCaMU
MOCTOSIHHO U3MEHSIETCS, B CBSI3M C Y€M CUMUTBHIBAaHME MH(OPMAIMM CO CTEKOJ B
YCJIOBUSIX allepPHOINYECKUX aKyCTHYECKUX IOJIeH faxe ¢ MCIOJIb30BaHUEM CIie-
LUAJIbHBIX (PUIBTPOB CUJIBHO 3aTPYHEHO. ' POMKOCTb 3ByKOBOI'O CHUTHasIa MOX-
HO IIJIABHO PETYJIMPOBATh PE3UCTOPOM R4.
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Tpansuctop V72 moxHo 3amenutbh Ha KT3102, KT315. ITpe3okepamuueckue
npeobpaszoBaTesii MOTYT OBITh JIIOOBIMH, KOJIMYECTBO — OT OHOIO 10 YETHIPEX.
Huon VD1 moxuo 3amenuts Ha KJ[105. [1be30u3imydaresin HaKJIIEUBAIOTCS B TICHT-
pe CTeK/1a BHYTPEHHHUX paM M COCIUHSIIOTCS C TeHEPaTOPOM TOHKHUM IIPOBOIOM.

MoayaAaTop Ha OAHOH MHKpOCXeMe

DTOT MOAYJIATOP TOXKE MUTACTCS OT CETH MEPEMEHHOI0 TOKA HaNpsKEHHUEM
220 B. IlpunuunuaipHas cxema MOYJIsiTopa puBeeHa Ha puc. 2.76.

Hanpsoxenune cetu racurcst pesucropamu R 1 u R2 u Bbinipsamiisiercst auopom VD1
tuna KJ{102A. Konnencarop C/ yMeHbIIaeT My/IbCAllK BBIIPSAMIICHHOTO HaIIps-
KeHust. Moy isiTop BeIOJIHEH Ha ofgHoi Mukpocxeme KS61JIES. Tlo cBoemy cxem-
HOMY [IOCTPOCHUIO OH HAIIOMUHAET I'eHePATOP Kayaroleil YacTOThl MJIM YaCTOTHBIH
monyiaTop. Ha snemenrax DD 1.3 u DD 1.4 cobpan ynpasJisliOILUil TeHepaTop HU3-
Koil yactoTbl. C ero BbIXoHa MPSMOYTOJIbHBIE UMITYJIBCHI [IOCTYIAIOT Ha UHTETPH-
pytomyio nenouky R5C4. I1pu atom konneHcarop C4 To 3apsiKaeTcs 4epes pesuc-
Top RJ, TO paspskaercs yepes Hero. [loaTomy Ha koHmeHcaTope C4 moJrydaeTcs
HaNpsKEHUE TPEYroJIbHOM (OPMBI, KOTOPOE HCIIOJIb3YETCs [JIS1 YIIPABJICHUS TeHe-
patopoM Ha aniementax DDI.1, DDI1.2. Dtot renepatop coOpaH IO CXeMe CHUM-
MeTpuyHoro myJieTuBuoparopa. Konnencaropel C2 u C3 HOOUYEPEIHO 3apsKAIOTCS
yepes pe3uctoprl R3 u R4 oT UCTOYHMKA TPEYroJbHOro Hanpsbkenus. [loatomy Ha
BBIXOJIC T'eHepaTopa OyIeT UMeTh MECTO CUTHAJ, YaCTOTa KOTOPOI'o «IIaBacT» B
00J1acTH 3BYKOBBIX 4aCTOT peueBoro auanasoHa. [1ockoJipKy nuraHue reneparopa
He CTaOUJIM3UPOBAHO, TO 3TO MPUBOAUT K YCIIOKHCHHUIO XapaKTepa FeHePUPYEeMbIX
curHasioB. Harpyskoii reHepaTopa ciiy»aT Ibe3okepaMuueckue usiyvarenn ZQ1
u ZQ?2 tuna 311-1.

Muxkpocxemy DDI moxHOo 3ameHuTh Ha K561JIA7 u naxe na K561JIHI,
K561JIH2 nm160 Ha Mukpocxemsl cepuii 564, 1561.

Uznyuwatermm ZQ1 n ZQ2 MOTYT OBITB JIIOOBIMHE, X KOJIMIECTBO — OT OTHOTO 10
yeTbpeXx. OHM MOTYT OBITb COCIMHEHBI MOCJICN0BATEIbHO WIN NapasijiesIbHO-110-
CJICIOBATEJIBHO.

R1 30k

VD1
KO102A

~220 B c1 ==
5,0x25 B

R2 30k
DD1 K561JIES

|

Puc. 2.76. ITpunnnnmanbHas cxema MOAYJIATOpa Ha OTHON MUKpPOCXeMe
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N MHOro4aCcTOTHbIH reHepaTop

OuspTpanus NIepuoANIECKOro CUrHala He MpeICcTaB/IsgeT 0co0oro Tpysa u Mo-
KET OBITh BBHIIIOJIHEHA C IIOMOLIBIO MPOCTOrO PEKEKTOPHOrO GuiibTpa. A BOT HC-
10JIb30BaHNE MHOI'OYACTOTHON MOMEXU YBEJIMYMBACT BEPOSTHOCTD 3aKPBITHS IO-
JIe3HO# MH(pOpMAIMH, TaK KaK HEOOXOIUMO IPUMEHEHHE HECKOJIbKHX, B 3aBUCHMO-
CTH OT KOJIMYECTBA UCIOJIb3YEMBbIX YaCTOT, TOYHO HACTPOEHHBIX (pusibTpoB. U yem
00JIb1IE KOJIMYECTBO YaCTOT B MHOI'OYAaCTOTHOM IIOMeXe, TeM 00Jiee CII0KHO Bbjie-
JIUTh HEOOXOAUMYIO0 HH(POPMALIHIO.

MHoro4actoTHBIil FeHepaTop, CXeMa KOTOporo nu3oOpaskeHa Ha puc. 2.77, MOX-
HO HUCIOJIb30BaTh B KAUECTBE T'EHEPATOPa IIyMa 1 YCTaHABJIMBATh Ha CTEKJIA U PaMbl
(BBIXOOHBIM 3JIEMEHTOM 3[€Ch SIBJISCTCS MbE30KEepaMUUYeCKUil u3iyvaresb ZQ1).
[Ipaktuueckn 3to RC-mynbruBubOpatop Ha snemenrax DD3.1, DD3.2, yactora
KOTOPOI'O peryJimpyeTcsl BKJIIOUCHUEM JOIOJIHUTEIbHBIX pe3ucTopoB R2—R9 na-
pajuiesibHO OCHOBHOMY R 1. Takum 00pa3oM, 4acTOTa Ha BBIXOJIC yBEJIMUMBACTCS
COOTBETCTBCHHO YMEHbBILICHHIO OOIIEIO CONPOTUBJICHUSI PE3UCTOPOB.

W3smeHeHne TOHaIbHOCTY TPOUCXOAUT LMKIMYECKH C IIEPHOIOM B 8 TAKTOB, IPU
3TOM C KayK/IbIM TaKTOM YacTOTa MOKET He 00513aTeJIbHO M0CJICI0BATEIbHO YMEHb-
LIaThCSl WK YBEJIMUMBATBCS, 3HAYCHUE €€ JIJIS1 Ka)KI0ro TaKTa BEIOMpaeTcs IPous-
BOJIbHO, 110A00POM HOMUHAJIOB R2—R9 cOOTBETCTBYIOMINM 00pa3oM.

[lepexmouenne pesncTopoB odecneunBaeT MysabTUILIEKCOp DDI B cooTBeT-
CTBUH C JIBOMYHBIM KOJIOM, ITOCTYIIAIOIIAM Ha ero BXomsl /, 2, 4 co cuetunka DD2.

C10,01
I
R1 510k I
DDS3.1 DD3.2 DD3.3  7zQ1 3M-22
11 A2 3[1 La [s[1 Le 0
L, 1 |_n_|
DD1 K561KIM2 ” 7
;3 | R2-RO . +10B
16l [xt — o cs5
. xol14 — KC510 0,1/250B
° xa-2 — F{12H
12 — Cc2
X4 —1 —
A e — 01T 'Y caa70 ~2208
5 - .
. _“_m|77 R13 27
Al X6 —1 1
us 5
mm X7| {1
11 xal2 —
1 C30,1 DD2 K561ME10
1|2 10|, I
I ME " bpa.s ulet]]8
v 15 3
R 8

Puc. 2.77. IlpuHiunuaibHas cxeMa MHOIOYacTOTHOTO MOAIYJIATOpa
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JIMTeTbHOCTD 3By4YaHUs KaXI0T0 TaKTa M CKOPOCTh CMEHBI TAKTOB OIPENIENICeTCS
OBICTPOTOI paboOTHl MYJIBTHIUIEKCOPA, @ CJIEIOBATEIbHO — YacCTOTOH TaKTOBOTO
reseparopa Ha ajiemeHTax DD3.4, DD3.5, uMItyJibCbl OT KOTOPOI'O IOCTYMAIOT Ha
cueTHbIi Bxox cuetunka DD2. CKOpocTh U3MEHEHHsI TAKTOB MOXKHO PEryJIipoBaTh
pesuctopom R11.

Ecym TpeOyeTcs B onpenesieHHOM TakTe ChesiaTh may3y (BO BpeMsl IeHCTBHS
9TOrO TaKTa Ha BBIXO/IE YCTPONCTBA OYJIET JIOTMUECKHiA HYJIb ), Hy’KHO COOTBETCTBY-
IOILIMI BBIBO MYJIbTHIIJIEKCOPA COCAMHUTD HE C OTHUM U3 pe3ucTopoB R2—R9, ac
IUTIOCOM IIUTaHUs1, @ COOTBETCTBYIOLIUIA PE3UCTOP HE YCTAHABIIMBATD.

YCTPOHCTBO MOAYAALIHH CTeKaa
Ha UMGPOBbIX MHKpPOCXeMax

JaHHOE yCTpPOMCTBO BBHI3BIBACT BUOPAIIMIO CTEKJIA C PA3JIMIHON 4aCTOTOU, TeM
CaMbIM YCTpaHsIsl OCHOBHOI HEIOCTATOK MpocTeiiero Moaysstopa. OHO BHIIOJI-
HEHO Ha ABYX LIM(ppoBbIX cxeMax cepun 561. B kauectBe BUOponpeoOpasoBaress
HCHOJIb3yeTCsl IbEe30KepaMUUeCKuil TpeodpasoBaresb. [IpuHimnmanpHas cxema yc-
TpOWCTBa NpUBeeHa Ha puc. 2.78.

Monynsrop BbinosiHeH Ha Mukpocxemax K56 1JIH2 u K561UES. I'enepatop Tak-
TOBBIX UMITYJIbCOB cOOpaH Ha ajementax DDI1.1, DD1.2, peauctope R v KOHIeH-
catope CI 1o cxeMe HeCUMMETPUYHOro MyJibTBHOpaTopa. C BbIXO/1a T'eHepaTopa
TaKTOBBIC UMITYJIbCBI HOCTYMAIOT Ha BXo cueTunka DD2 tuna KS61MES. OTa muk-
pocxema uMeeT BCTPOCHHBIH JienpaTop, IOITOMY HalpsiKEHNUE BBICOKOTO YPOB-
Hfl IOOYEPEIHO MOSABJISCTCS Ha BBIXOAX CUCTYUKA B COOTBETCTBUU C KOJIMYECTBOM
MPULICAIIMX UMITYJIbCOB. J{omycTuM, 4TO MocJie MPUX0/ia OYEPEIHOrO TaKTOBOI'O
HMITYJIbCa YPOBEHb JIOTHUECKON SIMHULIBI TIOSIBIIICS Ha BbIX0zle 2 MUKpocxeMbl DD2
(BbiBOA1 4). Ha ocTasibHBIX BBIXOAAX IPUCYTCTBYET YPOBEHB JIorudeckoro Hyis. Ilo-
JIOKUTEJIbHOE HalpsKCHUE HauMHAeT 3apsikaTbh KoHjeHcatop C2 mo uenu VD3,
R4, R12. ITpu noctuxkennu Ha koHaeHcaTope C2 HanpsKeHUs], JOCTATOUYHOIO JUIst

VD1..VD10 K[1522 +Upyr 3...15B
DD2 10k

CT10

BbiB. 7 DD1
BbiB. 8 DD2

c11000 13,

VD11 K522

11E| —1 —1 ,l>=
R12 100k | c2
Toi

© 0 N o 0D WN =2 O
u?
I=1
=

N

Puc. 2.78. IlpunnunmasnbHasl cxema ycTpoHCTBa MOAYJISILIMN CTEKJIa Ha IU(POBBIX
MHKpOCXeMax
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N
«8$ *Unar Puc. 2.79. Viciosib30BaHNE MUKPOCXEMBI
& a 216 K561ME10
" DD2.1 o 10k
Herlore| 1 fF— OTKpbIBaHuA Tpansuctopa V71 tuna KT315,
, 7 E— MIOCJICTHUI OTKPBIBACTCS, M Ha BBIXOJIE DJIe-
N N MeHTa DD].4 nosiBisieTcsi ypOBEHb JIOTH-
, s RS R12 yeckoro HyJiss. Kongencatop C2 OvICTpO
LT 1 paspmxaercsa uepes auon VDI rtuna
L CzI KJ1522. Tpansucrop V71 3akpbiBaeTcs, U
DD2.2 R6 mporiecc 3apsiga koHaeHcaropa C2 Bo300-
cplCT2] 1 — HOBJISIETCA 10 TOM ke 3apsuHol nerm. C
2 £ MPUXOJIOM OYEPEHOTO TAKTOBOTO NMITYJTb-
R I Re ca ypOBEHb IOJIOXKUTEIbHOTO HATIPSKCHUS
R9 TOSIBJISIETCST TOJIBKO Ha BBIXOJIE 3 (BBIBOJ /).
=" ‘I~ Teneppb konnencatop C2 3apsukaeTcs MO

uenu VD4, R5, R12. Tak xak cymMMapHoe
COIIPOTHUBJICHUE ITOH IIeTIM MEHbIIe, YeM conpoTusiieHue nenu VD3, R4, R12, To
3apsay koHaeHcaTopa C2 0 HalpsKeHUsl OTKPbIBaHUS TPOUCXOauT ObicTpee. Yac-
TOTa MMIYJIbCOB Ha BBIXOJE 3TOrO YIPaBJIsIEMOro reHepaTopa yBeJIUYUBAETCS.
[IpssMoyrosibHBIE MMITYJIbCHL TOCTYTAIOT HA BubpomnpeoOpasoBatesab ZQ 1, BBIION-
HEHHBII Ha OCHOBE Ibe30KepaMUYECKOro mpeodpa3oBaTeris.

Muxkpocxemsl DD1 u DD2 M0XHO 3aMEHUTb Ha aHaJIOTM4Hble — cepuii 176,
564, 1561. Pesuctoper — tuna MJIT-0,125. Conporusienust peauctopos R2—
R11 moryT 6bITh 00bIMU U3 MHTepBaia 10 kOM — 1 MOwM. PesucTopsl ofuHa-
KOBOI'O HOMHUHaJIa JIy4llle He Ucnoib3oBath. Jluonsl VD1—VD11 moryT OBbITS JIi0-
obimu, HantpuMmep, KJ1521, 19, 118, K510 u ap. Tpansuctop V71 MoxHO 3ame-
HuTh Ha KT3102. [Ibe3okepamudeckuii npeobpasosatenb ZQI MokeT ObITh
J000i1, OT UrpyIek nin TejaedoHHsX annaparos. Iluranue ycrpoiicTa ocyne-
cTBiIseTcsd oT Oatapeiiku tuna «Kpona». Bubponatuuk ZQ! npukienBaeTcs Ha
cTek10 ki1eeM «MoMeHT». CUrHajl K HeMy IOIBOIUTCS IO IPOBO/IaM OT 3JIEMEH-
ta DD1.6.

Hactpoiika 3akio4aercsi B yCTaHOBKE 4aCTOTBI TAKTOBOI'O I'eHepaTopa Moa6o-
poM koHzieHcatopa C/ wn pesucropa R1. Yactora TaKTOBBIX MMITYJIbCOB BHIOMpa-
eTcst okoJio 2—3 I'm.

KosmmuecTBO reHeprpyeMBIX 4acTOT MOXKHO YBEJIMYHMTb, €CJIM BMECTO MUKPO-
cxembl DD2 K5611E8 ncnonp3oBaTh NIMPOKO PACPOCTPAHEHHYIO MHUKPOCXEMY
K561ME10. Ota Mmukpocxema (puc. 2.79) conepxur IBa IBOUYHBIX YEThIpEXpas-
pAaHBIX cueTdnKa. K BEIXOJaM CUETYMKOB MOJK/IIOYAIOTCS Pe3ucTOpbl R2—R9, ux
COIIPOTUBJICHUSI MOTYT OBITh Takxke oT 10 kOM 1o 1 MOwm. Jlnonet VDI1—VD10 B
3TOM cJIy4ae U3 CXeMbl UCKIovatoTesl. [Ipu nogaye TakTOBBIX UMITYJIbCOB Ha BXOJL
CP mukpocxeMel DD2.] B Touke coeMHeHus1 pe3uctopoB R2—R12 nossiseTcs
U3MEeHsIoIIeecs CTyleHYaTo HanpsbkeHue. KoomdyecTBo rpaganuii HanpshKeHus, a
CJIEIOBATEJIbHO — U YUCJIO YacTOT, MOXKHO BapbUpOBaTh ITyTE€M HCIIOJIb30BAHUS
OIIPE/ICIEHHOr0 KOJIM4eCTBa pa3psaaoB cueTunka DD2.
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CKpbIiTasa ¢poTo- H BHACOCHhEMKA
NPH MOMOLIH CIIeHAIbHOH ONTHKH

He Hy>XHO 0OpamaTbcs K ICTOPUH Pa3BEIKU, YTOOBI CAEIATh BBIBOJ O TOM, YTO
BU3yaJIbHOE HAOJTIONICHNE SIBJIIETCS CaMbIM IPEBHAM M O49€Hb I(PPEKTUBHBIM METO-
oM cbopa nHpopmauuu. B Hacrosimee Bpems 1151 cOopa nHGOpPMAaLUK MOTYT UC-
TMI0JTb30BAaThCS MUHHATIOPHBIC CKPBHITHIE M CIIeIMaIbHbIe (KaMy(IMpOBaHHBIC IO
0OBIYHBIC TTPEAMETHI) (OTO- U BUICOKAMEPHL:

» MHHHATIOpHBIE (CKpPBITHIE). BeTpanBaloTes B OBITOBYIO TEXHHUKY M HIEPEIaioT
BUIcONH(pOpMaIio 1o kabdemo nm BY-kaHamy npu momomy TesieBU3HOH-
HOT'O MePelaTINKa;

» CIienyasbHbIe, T. €. 3aMacCKHPOBaHHBIC TIO]T OBITOBBIC MPEIMETHI, HAIIPUMEP
Ma4Ky CUrapeT, Keiic, KHUI'Y, HApY4HBIC Yachl U T. II.

Amnmapatypa i CKpbeIToi (hOTO- 1 BUIIEOCHEMKH, KaK MPaBUiIo, 000pymayeT-
sl criellajIbHBIMU OOBEKTUBAMU U HACAKaMU:

» MHHHATIOPHBIMU OOBEKTHBAMH, NPEIHA3HAYCHHBIMHA I CHEMKH 4epe3 OT-
BepCTHs HEOOJIbIIOro AuameTpa (10 5 Mm);

» TEJIECKONMYECKIMU 00bEKTUBAMH, TIO3BOJISIONIMME BECTH ChEMKY C TaJIbHUX
paccrosinmii. Takue oOBEKTHBBI 00JIaIalOT BBICOKOH KPAaTHOCTBIO YBEJIMYeE-
Hud (1o 1,5 ThIC. Kpar);

» KOMY(ISKHBIMA OOBEKTUBAMU, MCIIOJIb3YEMBIMH JISI CKPBITO CHEMKHU U3
Pas3IMIHBIX OBITOBBIX MTPEIMETOB, HAIPUMEDP U3 KEHCOB;

» 00BCKTHBAaMH, COBMEIICHHBIMU C MPUOOpPaMH HOYHOTO BUIcHHS (C MH(pa-
KpacHO MOJICBETKON ) ¥ TIPeTHa3HAYCHHBIMH IS IPOBEICHNUS CbEMKH B TEM-
HOE BpeMsl CyTOK.

ITosryueHne BHUIOBBIX XapaKTepUCTUK OOBEKTa MOCTOSHHO COBEPLIEHCTBYETCS
OJ1aropapsi HOBO# anmapaType HaO/ofeHNs (TeJIeBU3UOHHOM, NH(ppaKpacHOil BUIO-
BOI1, BU3YyaJIbHO-OIITORJIEKTPUYECKOii, (hoTorpapudeckoii). [71a3 yesopeka sBisercs
KOHEYHBIM IIPHOOPOM BOCIIPUATHUS BU3yasIbHON nH(popMarmi. Ero BO3MOXKHOCTH Cy-
IIIECTBEHHO IOBBIIIAIOTCS 3a CUET MCIOJIb30BAaHUS PA3JIMYHBIX TPUOOPOB HalIOe-
HUSl KaK B BUMMOM Auana3oHe (OMHOKJIM, MOHOKYJISAPBI, IIEPUCKOIIbI, TEJICCKOIIbI),
TaK ¥ NpubOPOB BU3yan3aluu n3oopaskenuii oobexta B MIK-nnanasone, paguosioka-
IIMOHHBIX, TEIUIOBBIX U PEHTI€HOBCKUX M300pakeHuil (MpubOopoB HOYHOTO BUICHUS,
TEIUIOBU30POB, PEHTIeHOBCKUX ammapatoB, PJIC 6okoBoro o630pa u T. 11.)

OOBeKTHI 0JTyYeHUs BU3yasIbHOI HH(pOpManuy — caMble pasHble, onperelsie-
Mbl€ 3aKa34MKOM MH(pOPMAIUU: OT CLIEH HEBEPHOCTHU CyIPYIroB, U300paskeHUil HO-
BOI1 TEXHUKH U €€ COCTAaBHBIX YacTeil 10 1J100aIbHOro HaOJIIofIeH!sI 3a Beeil moBep-
XHOCTBIO 3eMJIH C LIeJIbIO 0Ty YeHH s JaHHBIX 110 BO3MOKHOMY YPOKalo 9TOro roja
WIN PACIIOJIOKEHUIO BOMCK U CPEACTB IOCTABKH SACPHOTO OPYKHS.

ITosryueHne BUTOBBEIX XapaKTePUCTUK 00BEKTA ABJISICTCS Pe3yJIbTaTOM PEICHUs
Tpex 3ajau:

» O0OHapy:KeHUs] — 3TO CTA[IUs 3PUTEILHOIO BOCIIPUATHS, KOI1a HaOJII0OAaTeIb

BBIJIEJISICT U3 OKPYKAIOIIEro poHa OOBEKT, XapakTep KOTOPOro ocTaeTcs 1Jis
HEro HEesICHBIM;
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4g@;‘)aanlxlqeﬂym — KOT/Ia HaOJTIoAaTesb CIOCOOEH OMPEeNeTUTh KPYITHBIE eTali
00BbeKTa, pasfesIbHO BOCIPUHNAMATD JIBA O0BEKTA, PACIIOJIOKCHHBIC PSAIOM;
» omno3HaBaHusA (MACHTU(HUKAIINKI) — KOTJa HaOJIonaTeNb, pas3jinias OTIeIb-
HBIC MEJIKHE JICTaJIU, BBIICIISICT CyIEeCTBEHHbIC TPU3HAKA 00bEKTa M MOXKET
OTJIMYUTD 3TOT OOBEKT OT APYI'HX, UMEIOIIMXCS B €r0 M0JIe 3PCHHUSI.

Bunossle xapakTeprucTUKN 0OOBEKTOB HAOJIOIEHUS MOTYT OBITh TIOJTyY€HBI JITHOO
HETIOCPECTBEHHO B CBETOBOM [MaNa3oHe, JIN00 MyTeM BU3YyaIn3alliy n300paxe-
it B UK-mranasone, paanosIoKalimOHHOM ana30He 3a CYeT TEIUIOBOTO M3JTyde-
HUSI OOBEKTOB.

BosmoxxHOCTD 00pa3oBaHMs BU3YyaJIbHOTO KaHajla YTEYKd MHPOPMALNH 3aBU-
CHUT OT OIPEIEIICHHBIX ICUXO0(PHU3NOJIOTHIECKIX 0COOCHHOCTEH BOCTIPUATHS HAOTIO-
garesieM OObeKTa, TAKUX, KaK:

» YIJIOBBIE pa3Mepbl OOBEKTa;

» YPOBHH aJalTaIlMOHHON SPKOCTH;
» KOHTpacT 00beKT/(oH;

» BpeMs BOCIIPUSITHSI,

» 3aIyMJICHHOCTh M300PaKCHUSI.

Cy1ecTBeHHbIE OIpaHUYEHHS] MOTYT ObITb HAJIOKEHbl YCIIOBUSMHU BPEMEHHbIX
XapaKTEPUCTUK BOCIPUATHS, YTO CBA3AHO C MHEPIMAIbHBIMUA CBOUCTBAMU 3PEHUS
U uMeeT OoJIbIlIoe 3HaYEeHUE MPHU HAOIONEHNH 32 ABWKYIIUMHUCS OOBbEKTaMH WU
00BbeKTaMU KPaTKOBPEMEHHOTI'0 NOTIaJIaHus B I10J1e 3peHus oneparopa. [lpu Takom
HaOmoieHUu 3(PEeKT KPaTKOBPEMEHHOCTH YCHJINBAETCsl (PPEKTUBHOI SPKOCTHIO
00beKTa, KOTOpask IPU KOPOTKUX Pa3IpaKEHUsIX MOXKET OBITh CYIIECTBEHHO MEHb-
1€ JeCTBUTEIBbHOM APKOCTH. B 3TOM cilydae SpKOCTHBIN KOHTPACT ABUAKYIIErOCs
00BbEKTa MOKET OBITh 3HAYUTEJIPHO MEHBILE HEMTOABUKHOTO.

CymecTBeHHOE BJIMSIHUE HA TOJIyY€HHE BU3YyasJbHONH MH(GOPMALMU OKa3blBAaeT
COCTOSIHHME TpPacchl HAOTIOIEHNUSI — OT YUCTOTO BO3[yXa /10 OYEHb CHJIBHOTO TyMa-
Ha, YTO OIpe/eJIAeT 1aIbHOCTh BOBMOXXHOIO OOHApYEeHUS U HaOJIOeHHs 00bEK-
TOB.

MHoro JiereHj1 HOsIBIJIOCH O BO3MOXKHOCTSIX CITy THHKOB BUieopasBeku. Hampu-
Mep, B IEPUOJ] aMEPUKAHO-UPAKCKOTO KPU3UCA B aMEPUKAHCKOM 11e4aTH MHOI'O IH-
CaJIoCh O TOM, YTO XapaKTEPUCTUKU UX IMOCJIEIHUX CITyTHUKOB BUICOPa3BEAKU IIO-
3BOJIAIOT Pa3/InyaTh YICHOB UPAKCKOIo MPaBUTEJILCTBA 110 (hopmaM 6opojiel. OnHa-
KO B JIHCTBUTEIBHOCTH IpefiesibHas pa3pelaolas CIoCOOHOCTh TaKUX CHCTEM
OI'pPaHMYUBAETCS TEM, YTO CbEMKA BefieTcs uepes atMocepy 3eMJln, C €€ 3alblIeH-
HOCTBIO U TypOYyJICHTHOCTBIO, ¥ TOTOMY (PU3MUYECKHUIT ITpesiesT paspeluaromieit cro-
cobHoctu JieskuT oT 10—15 eM (mpu «xopomeit» armocgepe) u 30 cM (1pu «Iw10-
Xoi» aTMocdepe).

Hecmotps Ha 3Tu orpaHndeHus: BO3MOKHOCTH HECAHKIIIOHUPOBAHHOTI'O MOJTyYe-
HUS1 HH(GOPMALIMH 110 BU3yaJIbHO-ONTHYECKOMY KaHAJTy UCKJIIOYUTEIIbHO BasKHBL. Tak,
HalpuMep, JUIMHHO(GOKYCHBIE (pOTOAMIAPATHI TO3BOJISIOT OCYILECTBIIATh ChbEMKY /10-
KyMEHTOB, PacIoJIOKEHHBIX Ha CTeHe o(yica WK CTOJIe, Ha PACCTOSHUU /10 5 KM.
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Teneckon PK 6500, BemonHeHHBIH M0 cxeMe IlIMuaTa, 103BOJISIET OIO3HATH
aBToMO00OUIb Ha paccrostHuM 10 kM. ITpubopsl ¢ 351eKTpOHHOI cTadun3anueii n300-
paKeHHUs TIO3BOJIIIOT BECTH HAOIONIEHNE C PYK U3 JIBIDKYIIMXCS aBTOMOOWIICH U
BEPTOJICTOB.

Ha pbiHKEe TEXHUYECKUX CPEICTB pa3BEeIKH MOSBUIIUCH B OOJIBIIOM KOJIMIECTBE
MHUHHATIOpHBIE (hOTOANAPATH B OOBIMHOM HCIIOJTHEHIHN 1 3aKaMy (pJIIpOBaHHBIE TTOT
passyinyuHble OBITOBBIC IPEIMETHl — HapyYHbIC YaChl, 3a)KUT'AJIKM U T. II., B TOM YHC-
Jie ¢poroarmapatel ¢ Y. DTy annapaTsl 103BOJISIOT CHUMATh KOIIUY C JIOKYMECHTOB
¢opmata A4—AO6, nepecaumas 10 800 1OKyMeHTOB. A Belb IepBblii MUHHATIOP-
HBI (oToanmapat, HoJyyuBIIMI Ha3BaHue « MUHOKCY, ObLJT co3paH Bcero B 1936 1.
B OctoHuu. [J1s1 Hero ke Obljla U3rOTOBJICHA U IIepBasi B MUPE MUKPOIUICHKA.

Takoe 3HaAUUTESTBHOE KOJIMYECTBO TEXHMIECKIX CPEICTB IOJTyYCHHsT BU3YaJIbHBIX
XapaKTepUCTHK OObEKTOB M HOCHTEsIeH MH(pOpMaImy, pacrosiaraeMblX Ha pasiimd-
HBIX HOCUTEJISIX, HAYMHAs OT ITyTOBHIIBI TMKAKA U 3aKaHYMBasi MHOTOTOHHBIMH CITy T-
HUKaMHU-IIIIAOHAMH, TPEOYeT OT CHElNaINCTOB MPUMEHEH!S KOMIUIEKCA 3aIlUTHBIX
MEPONPUATHH 110 UCKITIOYEHHUIO BO3MOKHOCTH YTEUKH BUI0BOM HH(OpMALIUHL.

[NosiBrieHHe M MMPOKOE MPAKTUIECKOE UCTIOJIb30BAHIE CBETOBOIOB MO3BOJIUAIIO
MIOJIyYUTh IPUHIMIIHAIBHO HOBBIE IPUOOPHI BU3yasibHOro HabimopeHus. [lpu nx
MIPUMEHEHNH TPAOOPHI HAOTIOACHNUS OTXOMAT OT TPATUIIMOHHOM CXEMBI «JIMHHIH 3pe-
HUS», T. €. HAOJIIOICHUS! TOJIBKO 32 TEMU OOBEKTaMH, KOTOPBIC HAXOSATCS Ha JIMHUU
BUJIMMOCTHU TJl1a3a WK ONTHYECKOH ocu rpudopa. [losBuach BO3MOKHOCTb HOJTY-
4eHus: nHGOpMaUK U3 3aMKHYTHIX TOMEIIEHUI — 30H]I IPOITYCKAeTCsl B 3aMOY-
HYIO CKBO)KUHY WJIM OTBEPCTHE B CTEHE, M €r0 IOBOPOT 00eCIeUnBaeT BU3YaJIbHBII
0030p BHYTpU HOMEIICHUS.

Pacnonnoyxennasi Ha cIy THHKaX-pa3BequiKax anmapaTrypa odecrednBaeT 0030p
U TIoJTydeHne nHGOpPMaIuu, CofepiKaieiicss B n300paKeHUAX Pa3IMIHBIX 00beK-
TOB C paspelamouiei cnocodHoctbio oT 15—30 cm 10 1 M B 3aBUCUMOCTH OT THIIA
HCIIOJIb3yeMOH ammapaTypsl ((hoTorpaduaeckoii, ONTUKO-3JIEKTPOHHOH, B TOM YHUC-
JIe TeJICBU3MOHHOH, NH(paKpacHOii, BUIoBOH u T. 11.). I1pu paspemaroreit crioco6-
HOCTH TIopsifika 1—2 M 13 KocMOca MOKHO Pa3IMIUTh THITBI CAMOJIETOB, KOpabJiei,
aBToMoOueit. ObecniedeHue xe pasperaronieii cnocoonoct B 30 cM 1o3BoJIseT
MIPOYNTATh OOPTOBBIE HOMEPA CaMOJIETOB U PACCMOTPETh MOABEHIICHHOE K HUM BO-
OpY’KEHHE, COCUUTATb KOJIMYECTBO COJIIAT B CTPOIO.

Cy111eCTBEHHO HOBBIE BO3MOKHOCTH PACKPBIBAIOTCS ITPU UCIIOJIb30BAaHUH 30HAIb-
HOH (JOTOCHEMKH B Pa3IMYHBIX YaCTAX CIEKTpa (KaKk BUIUMOTO, TaK ¥ HH(paKpac-
Horo). [losiBiisieTcs1 BO3MOYKHOCTD BBISIBJICHUSI 3aMaCKUPOBAaHHBIX OOBEKTOB B JieC-
HBIX MacCHBaXx.

To, uTo paHbIe OBUIO YIETIOM CIICICITYKO U HOBBIX PYCCKUX, TETIEPb TOCTYIIHO
1 npocToMy poccusiHuHy. CerofHsilHee COCTOSIHUE POCCUNMCKONW SKOHOMUKH BbI-
HY/IWJIO KaK MOCTABIIMKOB, TaK M TOPTYIOIINE OPraHN3aliui CHU3UTH LIEHBI Ha 000-
pyZnoBaHue BHUACOHAOJIIONCHHUSI.

B xauectBe mpumMepa 000pyIOBaHHS IS CKPHITOTO HAOJIIONEHUS PaCCMOTPUM
MUHHMATIOPHYIO TeJIeBU3MOHHYI0 Kamepy JT-241s (puc. 2.80), koTopast no3BojsieT
C/IeJIaTh 3TO HAOJIONEHNe a0COTIOTHO He3aMeTHBIM, MH(OPMATUBHBIM 1 Oe3omac-
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Puc. 2.80. MununatiopHas Buieokamepa
JT-241s

HeiM. Hanbosee sddexrruBHO ee uc-
MI0JIb30BAHME B CHCTEMAX OXPaHBI, CH-
CTeMax TeJIeBHU3MOHHOTO HaOJIozIe-
HUS, CUCTEMaX CKPBITOIO ayIOBH-
OEOIpPOTOKOJIA U T. II.

CBepXMHUHHUATIOPHBIN 3pavOK OObEKTHBA I103BOJISICT BECTH HAOJIIOICHHUE Yepes
orsepctue quamerpom 0,3—1,2 MM npu yrie noss 3penus 110°, a Beicokast 4yB-
ctBuTeIbHOCTD (0,04 JIK) — BueTh B TEMHOTE JIy4Ile, YeM YeJI0BEUECKUH IJ1as.

Mauseie rabaputhl TesekaMmepsl (39%x39x20 MM) NO3BOJISIIOT YCTAHOBUTD €€ B
JoOBIe 2JIEMEHTH HHTepbepa: 4achl, KHAT'Y, KapTHHY, BXOIHYIO IBEpb, CTEHY U
T. . Ha camowMm pnieste 06s1acTh MprMeHEHHUs BUICOKaMep CKPBITOTO HAOIOeHUS
OYCHb MHUPOKA. DTO U BOSMOKHOCTH CJICUTD 32 ICTbMU B Ballle OTCYTCTBHE, BEIb
HUKTO HE 3aX0YeT, YTOOBI ero pebeHOoK O6aIoBaicss HAPKOTHUKAMU U TIPUBOIIII CO-
MHHTEJIBHBIX Ipy3eil. Oco00 COMHEBAIOIMMCS B JIOSJIbHOCTH CBOMX TTOTYMHEH-
HBIX Ha4aJIbHUKaM HE IOMeInaeT KaMepa, CKPBITO YCTaHOBJICHHAs!, HAIPAIMEp, B
oducHeix yacax. Hy a eciiu Bbl — HavdaJIbHUK CJ1Y>KOBI 0€3011aCHOCTH, TO BB MOK-
MeTe, YTO caboTaX IPOTHB BUACOKAMEPHl, KOTOPYIO HEBUIHO, HE BO3MOKeH. 1151
OpraHOB MPABOIOPSIKA MPOCTO He3aMEHNMa HOCHMAsi CUCTeMa CKPBITOH BHICO-
3aIucu.

[Ipeo6pa3zobarenu ceetra aaa CCTV Tenekamep
NiteMate 1305/1306

[Ipeobpazosaresu ceera it CCTV tenexkamep NiteMate 1305/1306 (puc. 2.81) —
9TO PEBOJIIOIIMOHHOE PEIICHNE 3a1a4 CKPBITOro HaOIoieHust B HouHoe Bpemst. [1pu
pabote 3TOrO MpUdOpa ¢ CyMECTBYIONMMHI THIIAMH TeJIeKaMep TOCTUTAeTC pas-
pewenue B 425 TVL npu nostnom otcytetBun ocsenierust (0,00001 sokc).

Buneonsobpaxenune ¢ BeIXoma MprOOpa IMOCTYMAeT B TeJIeKaMepy ¢ MaTpHUIel
1/2" wnn 2/3" yepes npeobpasyrommii 0ObEKTUB, HAXOASALIMICS BHYTPU KOpIyca

Puc. 2.81. ITpeobpaszosaresu cBeta NiteMate 1305/1306 u mpumep UX UCHOJIB30BAHUS
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npubopa. s ynydiieHus: nokasatesieit padoTel PeKOMEHIYeTCsl UCII0JIb30BaHUE
TeJleKamep ¢ pasperieHueM 1o ropuzoHTaiu B 550 TVL u 4yBCTBUTEIBHOCTBIO B
0,1 yrokc.

O6e monesmu npeodpasosatesist NiteMate 1305 u 1306 umeroT cBepXKOMIIAKT-
HBIi In3aiiH, JIETKU BeC 1 CKOMIIOHOBAHBI [J1s1 PA0OTHI B 9KCTPEMaJIbHBIX BHEITHUX
yesioBusix. Copnepskamuiicss B mpuOope BBICOKOBOJIBTHBIM OJIOK MUTaHusi TpeOyeT
Bcero 12 B nocrosiHHOrO TOKA npu notpedssiemoit moHoctu 600 MBT.

Momudukarms 1305 nerko kpenures k o060t crannaptaoit CCD-kamepe ¢op-
mata 2/3" ¢ kperienueMm C wm CS. Takum xe odpasom 1306 kpenutcs K 11000
kamepe opmata 1/2". PazpaboTaHHblil nepBOHAYaAJIbHO 1151 HOYHOT'O HaOJIIO/ICHUS,
npubop NiteMate MOKHO Tak:ke MCII0JIb30BaTh B THEBHOE BPEMsl IIPU UCIOJIb30Ba-
HuM obbvexTuBa popmara 1" T1500 ¢ aBTO3aTBOpOM.

[IpeoGpasosarens NiteMate yyBcTBUTEIIEH B 00J1aCTU THEBHOI'O U HH(paKpac-
HOT'O CIEKTpPa CBETa U [03BOJISCT MOJIy4YaTh YCHJICHHE CBETa Ha BBIXOJE, [IPEBbILIA-
tomiee BxoHoe B 25 000 pas. B pesysnbprare NiteMate 1o3BosisieT HAMHOI'O YBEJIH-
YUTb paguyc 0030pa Aaxke Npu HU3KOIH OCBEIEHHOCTH.

OcHoBHble TexHn4eckne xapakrepuctuku NiteMate

Pabounit TemnepaTypHBIi PesKUM, °C ....ocoeevviennnennnen. -19..+50
TemmnepaTypHslil pesxum XpaHeHUs, °C .......coovvevneennn -34..+69
JIOTTYCTHMAST BITAKHOCTD, Y0 «.nvveeeeiiiieeeaiiieeeeiiieeeaiiieeeeiieaeenes 95
IInTanue:

KapMaHHBIA MOHOKYAp HOYHOIO BHUAEHHA
NiteMate NAV-3

Kapmannelit MoHOKys11p HouHoro BuaeHus NiteMate NAV-3 (puc. 2.82) ocHo-
BaH Ha UCII0JIb30BaHNH (POTOKATOIHOH TeXHosI0ruK apceHusa raums. imeer Betpo-
€HHYI0 HH(]paKpacHyIo MOACBETKY, YyBcTBUTENIbHOCTH 0 0,00001 moke, aBTOMa-
THUYECKHUIA KOHTPOJIb IPKOCTH. [10JTHBIIT KOMIIJICKT BKJTIOYAET agalTephl 1711 pabOThI
npudopa ¢ 35-MUUIMMETPOBEIMU (POTOKaMEpaMu U BUICOKaMKOPIEPaMH.

B xomIutekT nnpubopa BXOIAT:

3ALIUTHBIA PE3NHOBBIA BUOUCKATEID;

CTaHOAPTHBIH 00BEKTUB € (POKYCHBIM paccTosiHueM 25 mm F1,4;

peMeHb ¢ KPEIUICHUEM [1J1s1 HOLUCHHUS;

ajantep s 35-muwumMeTpoBbix (poTokamep SLR ¢ auamerpom pe3bObl
49 mm;

ajlanTep /il BUICOKaMKOPIAEPOB C TMaMETPOM pe3bObl 37 MM;

OnTHA aJIKaJIMHOBas OaTapes AA-tura;

» GyTsp Ui XpaHeHusT,

VV VVVYVY
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Puc. 2.82. Monoxky:sap Hounoro BueHus NiteMate NAV-3 u ero ucrnosib3oBaHue

HOIOJIHUTEIbHOE 000pYyI0BaHHUE:

» UIeMO(OH-KOMITJIEKT /ISl KpETUICHUsT pUOopa Ha TOJI0Be U paboTHI CO CBO-
OONIHBIMU PYKaMU;

» KOHBEPCHOHHBIN 00beKTHB U1 padoTel mpudopa ¢ CCTV (CCD) Tenexame-

pamu.
OcHoOBHBIE TEXHHYECKHE XapaKTEePUCTHKH
THIT GOTOKATOMA «...vvveeeeeeeiiiiiiee e e e et e e e e e GaAs
UyBCTBUTETIBHOCTD, HA/TIOM .....couvvieniiieniiieeiiieniee e 1100
VT0IT 0030P@, TPAM. «.vvvveeeeeeeiiiiiiiieeeeeeeciiieeeeeeeeeeeireeeeeeeeeaaees 40
DKBUBAJICHTHAS IPKOCTh Ha BXOMIE, JI/CM2 .................. 3,0x10x !
Boexonnas sapkocth (FL/FC), ..ooooovviiiiiieeen. 20 000—30 000
KpETSICHHE OOBEKTHBA -....ceevmeviieeiiiieeeiiiieeeeiieeeeiieee e C-tuna
[IpenenpbHOE paspenieHue, Ip/MM MUH .......coccceeeevniieeenniieeenns 36
DOKYCHOE PACCTOAHIE, MM .....eeenerrenireenireeniieeaieeenineesneeennes 25
Brenmssa MaTpuma........................ ONTOBOJIOKHO, 1 80° mHBEpTOP
DOCHOPHBII FKPAH ...eeeeniriieeriiieeeniiieeeniieeeeniieee e 1120/1143
[Murtanme.........ccccvvvveeennnnn. OIHA aJIKaJTMHOBAas Oatapess AA-Tuma
Bpemst 6ecripepBIBHOM PAOOTEL, U ....eeevueveeeeniiieeiiiieeeniieeeeniees 8
TaBapUTBI, MM ..coouiiiiiiiiiiiiiiic e 95x50x73
B, T 260

(lazepHbIA 1OKaTtop HOYHOro BHaeHHA SEA LYNX

Cucremel SEA LYNX paboTatoT B TaCCUBHOM, aKTUBHOM U UMITYJIbCHOM PEKH-
Max, YTO, B OTJIMYME OT U3BECTHBIX aHAJIOTOB, II03BOJIIET HAOJIIOAATD BbIACIICHHBIC
OOBEKTHI Ha ONPEEICHHBIX PACCTOSHUAX, B TOM YHCJIE C OTCEYEHUEM APKOro (o-
HOBOT'O CBETa, B YCJIOBUSIX TyMaHa, ITypru U T. II.

JlazepHsiii jokaTop HouHoro BuaeHus SEA LYNX (puc.
2.83) obecnevnBaeT 3HAYUTEJIPHOE YITy4IlIEHUE KOHTPO-
JIs 0OCTAHOBKH U OXPaHBl TEPPUTOPUIL, B TOM YUCIIE B YC-
JIOBUSIX TIOJTHOTO OTCYTCTBUSI OCBEILICHUS, B YCJIOBUSIX CHE-
ra, noxnad, tyMasa. [Ipubop umeer CCIT TB-Bbixon, Bo3-

Puc. 2.83. JlazepHsiii 1okaTop HOuHOro BuneHuss SEA LYNX
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MOYKHOCTb BH/ICOIOKYMEHTUPOBAHUSI 1 CONPSHKCHUS C IPYTMMHU TEXHUYCCKUMU U
HaBUI'ALIMOHHBIMU CUCTEMaMH, @ TAKKE IT03BOJISICT aBTOMATHYECKH ONPENeIIsATh pac-
cTostHusl. BO3MOKHOCTD IOJIHOTO KOMIIBIOTEPHOIO KOHTPOJIS U pabOThl B aBTOMa-
TUYECKOM PEXHUME TO3BOJISIIOT Peaii30BaTh aBTOMATUYECKYIO 3alIUTy OT OCJIeln-
JICHUS CJTyYailHBIMU BCIIBIIIKAMU CBETA.

Tabauya 2.5. PexuM paGoTbl 1a3epPHOTO JOKATOPa HOYHOTO BUACHHUS

Pexav paboTsr AKTHBHBI TTaccuBHbIT WMmynbcHBIT
Jlucranums oGHapyKeHHS JIONKH, M 500 700 1000
JluctaHuus nueHTHGUKALMN JIONKH, M 150 300 600

OcHoBHbIe TeXHHYECKHe XapaKTePHCTHKH

[1yOMHA 30HBI IOMCBETKM, M ..ceeiuiiieeeiiiieeniiieeenieeeeenene 50—350
T'opu3oHTAIBHBIN YTOT 0030pa, TPAL ... 506x4,8 (9x6,5)
TB-paspemtenue, TB-THHAI .........coccoeeiniiiiiniiiiiiie, 450
Pabouee HanpsKEHHE ... 24 B (DC) mmu 220 V (AC)
[ToTpebmsieMast MOITHOCTD, BT ...co..veiiiiiiiiiiiiiiiiiiicciec, 60
labGapuTs! 1 Bec, MM/KT:

3JICKTPOHHO-ONTUYECKOTO OJIOKA ................ 190x430x370/15

9-TIOMOBOT'O MOHHTOPA ...ceenevveeeneireeeenneneees 230x250%x220/6

0JI0Ka PYYHOTO YIIPABICHHUS ....oeeenevveeannnnneen 95%350%305/10

[lepeuens TexHNKHN (HOTO- U BUACOCHEMKHA MOYKHO OBLIIO OBI TPOJIATD, HO BEPO-
ATHOCTD €€ WCIIOJIb30BaHUSI YaCTHBHIMHU JIMIIAMH OYeHb Majla M3-3a2 CJIOKHOCTHU B
SKCIUTyaTally 1 OOJIbIION CTOMMOCTH.



ég.@ r1ABA TPETbA

< NOAYYEHHE HHO®OPMALIHH
H3 CPEACTB CBA3H

3.1. KOHTpPOab TeaedOoOHHbIX
KaHa(I0B CBA3H

KEITHEBHO, TOBOPS MO TeJieoHy, BB Jayke HE 3aTyMBIBAETECh O TOM, YTO

Bac MOT'YT HOAICyIIMBaTh. B pe3ynbraTe coep:kaHue caMblX BaKHBIX pas-

TOBOPOB (1eJI0Basi, CTPATETHYECKH LIEHHAsi, KOMIIPOMeTHpyomas napop-
Marysi) CTAHOBUTCSI M3BECTHO MMEHHO TEM JIIO/ISIM, KOTOpBIE HEe JOJLKHBI HUIYETO O
HeM 3HaTh. Kak TosibKo Bamy Tesie()OHHbIC IEPErOBOPHI 3aUHTEPECYIOT KOro-I1oo,
HaXOIUTCs IPOCTOE pelIeHne — NoAcaymaTh ux. Kaxaplii pa3, Koraa Bbl IOIHUMA-
ere TpyOKy TenedoHa y ceds joMa win B opuce, Ha TeJIeOHHON JIMHAN BKITIOYA-
IOTCSI CTICIIMAJIbHBIE PaIHoNepeNaTInKy WA TUKTOPOHBL; 111 TOTO YTOOBI MTPOCITY-
MIaTh Balll Pa3roBOP, TOCTATOYHO MPOCTO MOAKIIIOYATH K HEll MapasuIesIbHbII arma-
paT wim TesiepOHHYIO TPYOKY.

Tenedon, Oyayun camMbiM HCIIOJIb3yeMbIM MHCTPYMEHTOM IIPH YEJIOBEYECKOM
OOIIeHNH, TIPEIOCTaBIISICT YHUKAJIbHBIC BOSMOXHOCTHU IS HE3aMETHOTO ITPOHHMK-
HOBEHUS B JINYHYIO U J€JIOBYIO KM3Hb CBOETO Biiafesbla. OH fIBJISICTCS OJHUM U3
OCHOBHBIX CIT0COOOB HECAaHKIIMOHUPOBAHHOTO IOCTYTA K MH(POPMAIX YaCTHOTO U
KoMMepueckoro xapakrepa. LlenHocTs nndpopmarum, nepenaBaemoii o tesnedo-
HBIM JINHUSIM, BBI3BIBACT HAHOOJIbIIIee OECIOKOUCTBO Y OpraHU3aINii M YaCTHBIX JIAL]
3a COXpaHEeHHE KOH(UICHIMAIPHOCTH CBOMX MEPEroBOPOB MMEHHO MO TesiedoH-
HBIM KaHaJjiaM. [{Jis1 3aMThl CBOMX CEKPETOB HEOOXOAMMO 3HaTh METO/BI, C [IOMO-
LIbIO KOTOPBIX MOTYT OBITh OCYILECTBJICHBI Ollepaluy 1o nepexsaty. Ho npu stom
HYXHO y4YeCTb, YTO OPTraHHU3aLMs MacCOBOTO MPOCITYIIMBAHUSA (B CYIIECTBOBAaHUI
KOTOpOIl yOeKIeHbl OYeHb MHOTHE) HEBO3MOXKHA MO MPUYMHAM TEXHHYECKOrO U
(MHAHCOBOTO XapakTepa — JJIsl aHAJIN3a 3alIMCAaHHBIX COOOIICHMIT HYKHO IepiKaTh
OrpOMHOE KoJinuecTBO Jiofeil u TexHuku. Kak yTeep:knan ObBmmil riiasa KI'b
B. bakatun, 12-it otnen KI'b npociymusan B Mockse npumepro 300 aboHEeHTOB.
Ho ¢ 1994 r. Ha Hamux Tesie(pOHHBIX CTAHLUSAX, CTAHLMAX COTOBOM CBSI3U U IPYTUX
ctasna BHeapaATbes: cucreMa COPM. Yo ke 310 32 3Beph Takoit? COPM — aT0
CHCTeMa TEXHHYECKHX CPEICTB IO OOECHEeYCHUIO ONepaTUBHO-PO3BICKHBIX MEpO-
NPUSATHN HA OTEYECTBEHHBIX M UMIIOPTHBIX 3JIEKTPOHHBIX TeIe()OHHBIX CTAHIIHSX,
npeTHa3HaYeHHas I ONIEPATUBHOTO KOHTPOJISI COCIMHECHMIA ONpPe/IeIeHHBIX a00-
HEHTOB U3 YIAJICHHOTO ITyHKTA yIPaBJICHHsI IPAaBOOXPAHUTEIbHBIX OPraHoB, KOTO-
PBIil IMeeT aOCOJIIOTHBIN TpUOpUTET faxe nepen odopynosanueM ATC, nmyTem B3a-
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MMOJICHCTBHUS 3TOrO IyHKTa ¢ 000pyI0BaHUEM CTaHLMNA. MakcumasbHOe KoJinye-
CTBO HOMEPOB Tesie(hOHOB KOHTPOJIMpPYeMbIx aboHeHTOB Ha DATC onpenensercs
n3 pacyera 128 mnst cranmuu emkxocteio 10 000 HOMEpoOB, HO HE HOJHKHO MPEBbI-
math 1024 npu yBesmueHUN eMKOCTH CTaHIMK 10 MakcuMasibHOU. KosnmyecTBo Ho-
MepoB TeJie()OHOB KOHTPOJIMPYEMBIX aOOHEHTOB ceTH He mpesbimaet 1024 npu
Jmoboit emkxoctu cranuuy, npu 3toM COPM na DATC nomxza obecnieunBaTh Of1-
HOBPEMEHHBII KOHTPOJIb 168 aOOHEHTOB.
Ecim roBopuTth BKpaTIie, TO 3Ta CUCTEMa [103BOJISAICT:

» KOHTPOJINPOBATH UCXOMANINE U BXOJSIINE BHI30BH (MECTHBIX, BHYTPH30HO-
BBIX, MEKIYTOPOJHBIX U MEKIYHAPOJHBIX) K/OT ONpE/ICJICHHBIX aDOHCHTOB
JIAaHHOM CTaHIUM;

» KOHTPOJIMPOBATH BBI3OBHI TP MPEIOCTABICHIN A0OHEHTaM JOTIOJTHUTEIIbHBIX
BUJIOB OOCITYKUBaHMS, U3MEHSIONINX HAIIPaBJICHIE BHI30BOB (TIepeajipecarivs)
WM HOMEPHY0 MH(POPMAITHIO 110 HUM (COKpAIeHHBII HaOop HOMepa),

» TI0 KOMaHJIe U3 MyHKTA yIPaBJICHHUs OCYIIECTBIIATh PAa3beINHCHNE YCTAHOB-
JIGHHOTO COeTMHEeHNST aDOHEHTa, OJIOKUPOBKY BXOMSAIINX U (MJTN ) ICXOISIINAX
COCIMHEHU;

» TI0 KOMaH/Ie U3 MyHKTa yNpaBJieHUs] KOHCIIMPATUBHO MOMKJIIOYATHCS K JIIO-
ObIM a0OHEHTCKHUM JIMHUSAM (KaHayIaM ), B TOM YHCJIe HaXOMSIUMCS B COCTO-
SIHUM YCTaHOBJICHHOI'O COCAMHEHMSI, U OCYIIECTBJIATh 3alUCh Pa3rOBOPOB;

» TI0 KaKIOMYy KOHTPOJINPYEMOMY BBI30BY UMETH/TIOTYyYaTh JaHHBIC:

MOPSIKOBBIIL HOMEP KOHTPOJIMPYEMOro abOHEHTa;

KaTeropuio KOHTPOJI;

HOMEP KOHTPOJIbHOM JINHUY (KaHaJla) TIPH MTOJTHOM KOHTPOJIE;

OTMETKY O IIOJTyaBTOMAaTUYECKOU BXOIAIIEH CBA3M;

mgpsl HoMepa Tejie)oHa BRI3BIBAEMOT0 a0OOHEHTA;

HOMep Tesie(hOHa BBI3BIBAIOIIETO A0OHEHTA [0 OTBETa BBI3BIBAEMOIO
abOHEHTa NpU BHYTPUCTAHLIMOHHOM CBSI3U;

HoMep Tesie(hoHa BHI3BIBAIOIIETO a0OHEHTA 110CJIE OTBETA BBI3BIBAEMOIO
abOHEHTA MPY BXOMASAIIEH CBA3M OT APYTUX CTAHIIHIA;

HOMeEp BXOJISILIETO ITyYKa COCJMHUTE/IbHBIX JIMHUI (P HEBO3MOKHOCTHU
oTIperieieH!s] HOMePa BBI3BIBAIOIIET0 A0OHEHTA);

BpeMsi Hayasla pasroBopa;

BpeMsl Pa3beIUHEHUS U JIP.

OpHako JIJIsi OpraHU3aIyy TaKoro MPOCJIyIIMBAHUSI B HACTOSIIIEE BPeMsl Tpe-
OyeTcsi caHKIMs MPOKYpaTypbl. bojiee BeposiTHa opraHu3aIysi MpOoCTyIIUBaHHS
0e3 CaHKIMM B KOMMEPUYECKUX WM Opyrux 1ensx. [1o aMmepukaHCKUM JTaHHBIM,
BEPOSATHOCTb YTEUYKH MHPOPMAIUK 1O TesIe(DOHHBIM KaHaJIaM COCTAaBJISIET OT 5
10 20 %.

[IpocymmBaTh ynaercsi Kak Bemynmecs: TeseOHHbIe TIeperoBophl, TaK U BCe
Oecenpl B KOMHATE MPH MOJIOKEHHOI Ha phyar TpyOke, ¢ perucrpanueii cogepxa-
HHUSI IEPETOBOPOB KaK «Ha CIIyX», TaK M C IPUMCHEHHEM aBTOMATHYECKOU 3aliCh
Ha MarHUTHYIO JICHTY.
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ﬁ%ﬁﬁco&ﬂ, KOTOPBIMHA MOET BECTHCh MPOCITYIIMBaHUE TeIe()OHHBIX JIMHUN U
KdKasl IPU 3TOM UCIOJIb3yeTcs anmnapaTypa, HarJIsqHO IpecTaBjIeHbl Ha puc. 3.1.
PaccMoTtpum kpaTko 3TH CrIOCOOBI.
OO0wenpuHATbIE CIIOCOOBI MOACTYLINBAHUSA KOHTPOJIMPYEMOro TejedoHa ciie-

IyTOITHe:

» HETOCPEICTBEHHOE MOIKIIOYCHNE K Tee(OHHON JIMHAM:

KOHTAaKTHOE — II0CJIejoBaTe/IbHOE WK napauiesnbHoe (npsimo Ha ATC,
rae-HuOyIb Ha JIMHUM, B MPOU3BOJIBHOM MECTE MEXIY TesIe()OHHBIM
anmnaparom u ATC);

OECKOHTAaKTHOE (MHIYKITMOHHOE ) TIOAKJIIOUeHNE K TeJe()OHHOM JIMHUY;

MOMELICHNE PagropeTpaHcIATopa («KyuKay) Ha Tesie()OHHON JIMHUK:
MOCJIeIOBATEIbHOE BKJIIOUCHHE;
napaiesIbHoe BKITIOYCHHE,
MPOCJTyIIMBaHNE Yepe3 3BOHKOBYIO I1CTIb;
BHYTPUKOMHATHOE MIPOCJTyIHBaHKe ¢ mpuMeHenneM BY-Hakaukn;
BCTpaMBaHME B alNapaT «KydKa», akTHBU3UPYEMOTO MO KOy depe3 J000i
HanbHUN TeJe(oH;
BCTpaMBaHME B allllapat «Ky4yKa», BPEMEHHO OJIOKUPYIOIIEro peyar TpyOoKH
B XOJI¢ OITyCKaHUsl €€ I0CJIe OTBETA Ha OObIYHBIN TeJIe()OHHBII 3BOHOK.

v

YV VVYVY

HenocpencTBennoe nonkiodyeHre K Teae()OHHON JIMHUM OCYLIECTBIIAETCA Ha
Tesie()OHHOM CTaHIMU MO0 Ha JTI000M ydacTke JIMHUM oT TestedoHa no ATC, npu-
9eM dallle BCETro B PaclpeiesIUTeNIbHOM KOPOOKe B 30HE 10Ma, T/ie 0ObIMHO IPOU3-
BOZIUTCS pa3Bojika Kabessi. YToObl 0OHApYKUTh HYKHBIE TPOBOJA, MOICOCTUHSIOT
HEePEHOCHYIO TeIeOH-TPYOKY K JII000ii ITape MPOMEXyTOUHbIX KOHTaKTOB M HaOU-
paioT HoMep 00beKTa, NPOCKOJIb3UB KOHYMKAMH IaJIbIIEB, 3aBAJIABIICHCS MOHET-
KOI, HEOHOBOI1 JIAMIIOI MJI CBETOIMOIHBIM ITPOOHMUKOM I10 OTHAEIIBHBIM KJIEMMaM,
PErHCTPHUPYIOT (Yepes yaap TOKOM, CHIIbHOE HCKPEHHE, BCIIBIXUBAHUE CBETOIMONA)
aBHO noseieHHoe (1o 100 B u 6osee) HampsikeHue Bbi3oBa. OTHICKaB OJOOHBIM
obpa3oM TpebyeMyIo JIMHUIO, OT Hee NPoOPachiBAIOT K O/In3siexkaleMy mocTy Mmpo-
CJIyHIINBaHMS JINOO YCTAaHOBJICHHOMY HEBJIaJleKe MarHUTO(QOHY HEIPUMETHYIO OT-
BOJIKY, IIPUYEM B KayeCTBE MOCIICHEH MOKHO 3aeHCTBOBATh BCEr/la NMCIONHECs
B Ka0eJie HerCIo/Ib30BaHHbIE ITPOBOJIA.

Tak kak ATC nepexoyaeT JIMHUIO HA PasroBOP IIPU LIYHTHPOBAHUM €€ COIPO-
tuBJieHneM nopsaka 1000 OM, npuMeHeHne IS MOACTyIIMBAHUS alnapaTypsl ¢
HHM3KOOMHBIM BXOJIOM BBI3bIBaCT MEPErpys3Ky TeJIeOHHOM CEeTH U MaJIeHue Harps-
’KEHHsI C BEPOSITHOCTBIO OOHApY)KeHMsI NOAKIIoueHHs. [ToaToMy mapasuiesbHblit
Tesie(OH MOACOSANHSIOT Yepe3 conpoTusieHre HomuHanioM B 600—1000 Om. 3a-
YPSTHBIC IeMaCKUPYIOIIIe IPU3HAKH [JI0OXO BBIIIOJHEHHOTO ITOAKJIIOYEHHUS TPOSIB-
JITIOTCS MTPEXKJIE BCETO B IIETIKaX U Iepernafgax IPOMKOCTH, BOSHUKAIOMINX IIPH pas-
roBope B KOHTPOJIMPYEMOM TeJle(oHe.

WHayKnmoHHOE MofICOoeIMHeHNE K TeIe(OHHON JIMHUMU TT03BOJISIET YKJIOHUTBCS
OT HENOCPEICTBEHHOI0 KOHTaKTa ¢ TeJe(OHHOI CEThIO, MOITOMY €ro J0BOJILHO
TPYAHO OOHapyXuTb. [TpUHIMI AEHCTBUS TAaKOH OTBOAKM CTPOHMTCS Ha TOM, YTO
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S
B;)y OOBIYHBIX TIPOBOJIOB IIPH IMPOXO/IE [0 HAM 3JICKTPHYECKOTO TOKA BOSHUKAET
97f8KTPOMArHUTHOE T10JIe, HAaBOJISAIIee NHIYKIMOHHBI TOK B PACIIOJIOXKEHHOM I10-

6sm3ocTy npoBojHuKe. [ peanmsauuu 3Toro a¢gexra oguH U3 MPOBOAOB Ha-
PYKHO# JTMHAN OOMATHIBAIOT BOKPYT MUHHATIOPHON MHOTOBHTKOBOH KaTYIIKH C
(heppOMarHUTHBIM CEePICYHUKOM JIOO0 pa3MeInalT ero BOJIM3HM MOJOOHOM Ke Ka-
TYIIKU B OPOHEBOM cepleuHUKe. BbIBOIBI IMITPOBU3UPOBAHHOTO TpaHChopMaTopa
MOACOCIUHSIOT K YCUJIUTEIIIO HU3KOH YacTOTH, IMKTO(OHY WJIM MUKPOIIEpEaaTIH-
Ky. HenocraTok nonoGHoro npuemMa 3ak/04aeTcsi B JOBOJIbHO HE3HAUNTEIbHOH Be-
JIUMHE 3aCEKaeMOro CUrHajia, TpeOYyIomero 0ObIYHO AONOJHUTEIBHOIO YCHUIICHUS,
U B IBHOI CKJIOHHOCTH TaKOI'o AaTYMKa PearupoBaTh Ha IOCTOPOHHHUE 3JICKTpoMar-
HUTHBIC BJIsHUS. Pagnonepenatunk (patnuoMukpooH, paguopeTpaHcIsiTop ), Hoj-
KJIIOUCHHBIN K TesIe()OHHON JIMHUM, 9aCTO UCIOJIb3YIOT, KOIla IPUMEHEHHUE AeMac-
KHPYIOLMX OTBOIOK BBI3bIBAECT HEKOTOPBIE 3aTpyaAHeHUs1. OH IPEBOCXOIHO peTpaH-
CIIMPYET LUPKYJIUPYIOIIYI0 HHPOPMALIMIO B MECTO, IJI€ YCTaHOBJICH NMPHEMHUK.
Pasznuyaror nBa criocoda Takoro MoaKJIIOYeHUsl, U3BECTHBIC KaK MOCJIE0BATEIbHOEC
U napa’suiesibHoe.

B nepBoMm cilydae MUHHATIOPHBIH MEpelaTYMK BKJIIOYAIOT B Pa3pblB JIMHUU U
MIUTAIOT €ro 3JICKTPO3HEPIUEH JIMHUM TOJIBKO B MOMEHT PasroBopa. JTo MO3BOJIsI-
€T PeTPAHCIIATOPY AEHCTBOBATh HEOTPAHUUEHHO JI0JIr0, HO BOT HANIPSKEHHUE B CETH
HECKOJIPKO CHMKAETCs1, YTO MOKET IIPUBECTHU K €r0 OOHAPYKECHUIO.

Bo BTOpOM CTaHmapTHOM BapuaHTe NepeiaTurK HOACOCIUHSCTCS apalyIebHO
JIMHUU 1 00ecreYnBaeTcsi, B 3aBUCUMOCTH OT TOKa NOTPeOJICHNSs, TUTAaHUEM OT JIU-
HUM WM CBOMM aBTOHOMHBIM MCTOYHMKOM NHTaHus. JlaHHBI oOpasel ciioxHee
oOHapyXUTh (Tepenaercd OPOCOK TOKA B JIMHUM TOJIBKO B MOMEHT MOJCOCIMHE-
HUS ), HO IEPUOJ] €T0 aBTOHOMHOM pabOThl MOKET OIPaHUYMBATHCS EMKOCTBIO ITPH-
MeHsieMBbIX OaTapeil (KoTopasi, BHpOUeM, TPATUTCS JIMIIb B IEPUOBI UCIIOJIb30BA-
Hus TesiehoHa). B KOHCTPYKTUBHOM MCIIOJIHEHUHU BCE 3TH YCTPOICTBA PECTaBIIsI-
10T MaJIOMOLIHBIE, IPEUMYIIIECTBEHHO TPAH3UCTOPHBIE T€HEPATOPH YIbTPAKOPOTKUX
BoJIH (27—900 MI'11), Hecyiue KOTOPbIX MOLYJIMPOBAHBI IIEperajiaMi TOKa, BO3-
HUKAOUIMMHU B JIMHUU IpU TejiepOHHOM pasroBope. {efCTBYIOT OHM HEPEIKO Ha
YacToTax paauoBeliaTesIbHoro auanasona (66—74 u 88—108 MI'w), uto gaer Bo3-
MOYKHOCTb IPUHUMATb UX nepenadn Ha oOpruHblil Y KB-pannonpueMuuk B paguyce
HECATKOB-COTEH METPOB, XOTS B 3TOM CJIyyae rnepenaBacMylo HHPOPMAaLUIO MOTYT
CJIyLIaTh U APYTUe, COBEPLICHHO IOCTOPOHHUE JIIOAM.

[Ipu BO3MOKHOCTH MUHUATIOPHBIH NEpeIaTYMK BMOHTUPYETCS MPSIMO B TeJIe-
(hoHHBIIT ammapat, ¢ TeM YTOOBl OH HAIJIO IepeXBaThIBaJl HE OJIHU JIUIIb Tesie(oH-
HBIE TIEPErOBOPHl, HO U IpoYne Oecesibl B AHHONW KOMHATE.

He memaeT 3HaTh, YTO MHOrOYMCJICHHBIE TesIe(hOHBI C KHOIIOYHBIM HaOOpOM
HOMeEpa caMH SIBJISIIOTCS UCTOYHUKAMM Iapa3suTHBIX PaMOU3JTyUYeHHH, TaK 4TO pas-
TOBOPBI, IPOBOJIUMBIE, K IPUMEPY, ¢ IpuMeHeHreM amnmnapara BO® TA-12, moxHO
npoboBaTh 3aceub Ha yactore {B-muanasona (okosio 150 xI'm) Ha nucranuuu B
COTHIO-IPYTYIO METPOB.

BecbMa pacnpocTpaHeHHBIM CIIOCOOOM PACKPBITHSI BalllX CEKPETOB SIBJISICTCS
noakym oociysxusatoniero nepcoHana Ha ATC. OcobeHHO 3TO KacaeTcss HeOOoJIb-
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LIMX TOPOIOB, IJIe 10 CUX IOP UCIOJIb3YIOTCs cTapble AekagHo-maroseie ATC. Cxko-
pee Bcero, TakuM CIOCOOOM MOTYT BOCIIOJIb30BAaThCA MPECTYITHbIE TPYIIIBL JTHO0
KOHKYpHpYIomye GUpMBL.

HenocpeacrseHHOE NOAKIIOYEHHE
K TeaedOHHOH (THHHH

HenocpencTsenHoe noakimodeHne K Teae(OHHON JIMHUM — Haubosiee IpocToit
1 HaJIeXKHBI crioco0 noJtydeHus nHpopmaryu. B mpocTeiimem cityyae npuMeHsieT-
csl TpyOKa peMOHTHHKa-TesIe()OHUCTA, MOAIKITIOYaeMast K JIMHUU B pacIpeiesuTe b-
HOI KOpoOKe, I/ie TPOU3BOANTCA pa3Bojka kabesneil. Yare Bcero aTo noyepk «cre-
[I1AJIMCTOB» HUKHETO 3B€Ha YTrOJIOBHOI'O MHpa (BEpXHee 3B€HO OCHAIIEHO aIlapa-
TypOii He Xy»e roCy1apCTBEHHBIX CEKPETHBIX Ci1y:k0). Heo6Xxonmumo noMHuUTh, 4YTO
ATC nepexitodaeT JIMHUIO Ha pa3roBOp IpH IIYHTUPOBAHUU €€ COMPOTHUBIICHUEM
okosto 1 kOm. IlpumeHeHue anmapaTypsl NOACTYIIMBAHUS C HU3KOOMHBIM BXOJI-
HBIM COIIPOTUBJICHUEM MOKHO JJOCTAaTOYHO OBICTPO OOHApy:KuTb. Eci BB yCIIbl-
IIUTE ETYKU B JIMHUM WU IIepenajibl FPOMKOCTH, €CTh BEPOSITHOCTD TOTO, YTO Bac
IBITAIOTCS IPOCITYHIaTh HE COBCEM IpodeccroHaIbHeIM criocoboM. Kpome Toro,
CYLIECTBYIOT pa3jIM4HbIe 3JICKTPOHHBIE YCTPOICTBA, MO3BOJIAIONIAE KOHTPOJIUPO-
BaTb COCTOsIHME TesiepoHHOM JIMHUY. [TprHIMIMaIbHBIE CXEMBI HEKOTOPBIX U3 HUX
MBI PACCMOTPHM HIXKE.

OTH yCTpONCTBA B JIyUIlIeM CJIy4ae 3aCeKaloT U3MEHEHHsl HallpsKEeHUs B 1IeNy,
HO HE MOTYT OIIPE/Ie/INTh OJHO3HAYHO — YCTAHOBJICHO YCTPOHCTBO cheMa HH(OP-
Maluy Wik HeT. 1715 Toro 4yToObl yOemuThesi B TOM, 4TO Balla JIMHUS YUCTasi, BaM
notpedyeTcsl MOMOIlb NpodecCuoHala ¢ XOpolleil pemyTanueil 1 COBpeMEHHBIM
o0opynoBaHHeM. DTOT MPOLecC JOPOroil U 3aHMMAaeT MHOTO BPEMEHH, HO JIaXKe B
9TOM cJly4ae HeT aOCOJIIOTHOH yBEPEHHOCTH B TOM, 4TO y Balllero MPOTUBHUKA HET
eme Oosiee COBPEMEHHOH TEXHHUKH, YeM Yy TOTO 4eJI0BeKa, KOTOPOro Bbl HAHSIN.
Kak roBoputcsl B HelaBHEM 3aKJIIOYEHUM OHOM rOCyJapCTBEHHOI OpraHu3alui,
«HE CyILECTBYET 000pYyI0BaHUs 110 OOPbOE CO CPEICTBAMU JICKTPOHHON OOPHOBI,
KOTOpPOE MOIJIO Obl ONpeNeuTh HAJIMYUe XOPOIIO YCTaHOBJIEHHOI'O MOACITYINBA-
IOLIEro ycTpoiicTBa Ha JIMHUNY. TeM He MeHee Xopoleil uaeei OyaeT peryssipHas
IpOBEpKa BalIUX TeJIS(OHHBIX JIMHUIA.

IpocaymuBaHHe Yepe3
3(1€KTPOMAarHHTHbIA 3BOHOK

TeneponHbIe anmapaTsl, Ir/ie B KA4eCTBE BEISBIBHOTO YCTPONCTBA MCIIOJIB3YETCS
9JICKTPOMAarHUTHBII 3BOHOK, TTOKA ellle IMPOKO PacIPOCTPAaHECHBI B HAIICH CTpaHe.
3BOHOK 00J1alaeT CBOMCTBOM MyasIbHOCTH, T. €. €CJIM Ha SJIEKTPOMATHUTHBIN 3BO-
HOK ICHCTBYIOT 3BYKOBBIC BOJIHBI, OH HAYHET BBIPA0ATHIBATh COOTBETCTBYIOIINM
00pa3oM Moy IMpOBaHHEI TOK. [Ipn pasroBope B MOMENIEHNH aKyCTHYECKHE KO-
JiebaHus BO3NIEHCTBYIOT HA MasiTHUK 3BOHKA, COCIMHEHHOT'O C AKOPEM 2JICKTpoMar-
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HUTHOTO peJie. [lon Bo3meiicTBIEM 3BYKOBBIX CHT'HAJIOB SIKOPh COBEPIIAET MUKPO-
KoJie0aHMs1, 4TO, B CBOIO OUYEPE/lb, BHI3bIBACT KOJICOAHNS SIKOPHBIX IIJIACTHH B JJICK-
TPOMAarHuTHOM TI0JI€ KaTYyIIEK, CICACTBAEM YEro siBJIsieTCs MOSBJICHINE MUKPOTO-
KOB, IPOMOJTYJIMPOBAHHBIX 3BYKOM. AMIUIUTY/Ia €ro JIOCTaTOYHA [1JIs JaJIbHeHIIei
o0pabotku. Kopryc anmapara siByisieTcsi JOMOJHUTEIbHBIM PE30HUPYIOIINM yCT-
pOMCTBOM.

DKCIepUMEHTHI MoKa3an, yTo amrumtyna I C, HaBomumasi B JIMHUM, JJIS He-
KOTOPBIX THIOB TeJIe()OHHBIX aIMapaToB MOXET JIOCTHIaTh HECKOJIbKUX MUJLIH-
BOJIBT. [{J151 mpriema ucnosib3yercst HY-ycunurests ¢ yactotHbIM nanazonom 300—
3500 I'n, KoTOPBIIT MOAKIIIOYaeTCs K ADOHEHTCKON JIMHUK. [[JIs1 3aIUThl OT TaKOTo
KaHayla yTeuKd MHPOPMAIIUU UCTIOJIb3YEeTCs cXema, MPeCTaB/IeHHast Ha puc. 3.2.

JBa kpeMHuUeBbIX fuona VD1 n VD2 BKiIOueHbl BCTPEYHO-NIApaJIeSIbHO B IIETIb
3BOHKa TesiehoHHOro anmnaparta B7. OHu 00pa3yloT 30Hy HEUyBCTBUTEIbHOCTH JIJIS
Mukpo-DIIC. D10 obwsicHsieTcs TeM, uto B nHTepBasie 0—0,65 B nmuox odnagaer
00JIBIIMM BHYTPEHHUM CONPOTHBJICHUEM (BOJIbT-aMIICPHAST XapaKTEPUCTHKA THO-
JIOB TIpe/icTaBjieHa Ha puc. 3.3).

[ToaTOMy HM3KOYACTOTHBIE TOKU, HABOIUMBIC B CXEME armapara, He POUIyT B
JmHMIo. B TO ke BpeMst 3ByKOBOI CUrHasI aDOHEHTa U HalPsKEHUE BBI30Ba CBOOO/I-
HO «IIPOXOJISIT» Yepe3 IMOIbl, TaK KaK X aMIUIMTY/a MPEBBIIAET MOPOT OTKPhIBA-
Hus quonoB VD1, VD2. Pesuctop RI siBisieTcst AONOJTHATEIBHBIM IITYMSIIIIAM JIe-
MeHToM. [lono6Has cxema, BKIIIOUCHHAS TTOCJICIOBATEIbHO B JIMHUIO CBSI3H, TIO/IaB-
asiet Mukpo-OJ1C karymku Ha 40—50 nb.

BwMmecTo yKka3aHHBIX Ha cXeMe JIOI0B MOYKHO MCIOJIb30BaTh anoast 1226, KJ[105,
KI102.
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IIpocaymHBaHHe Yepe3 MHKPO(OH
TeaedOoHHOro anmnapara

DTOT c11ocod He SIBJISETCS CHHOHMMOM HENOCPEACTBEHHOT'O HMOAK/IIOYCHHUS K
Jimauu. OH ropaszio cijioxkHee. MUKpO(OH — 4acThb 3JICKTPOHHOU cXeMbl Tele(oH-
HOTI'O anrnapara: oH JIMOO COEIMHEH C JIMHUEH (Yepes3 OTIEIbHBIC 3JIEMEHTHI CXEMbl)
IIPU pasroBope, JIMOO OTKIIIOYEH OT Hee, Korja Tejie()OHHbIH annapaT HaXOAUTCs B
TOTOBHOCTH K IpMEeMY BbI30Ba (TpyOka HaxoquTcsi Ha anmnapate ). Ha nepsblit B3z,
Korja TpyOKa JIGKUT Ha armapare, HeT HUKAKOi BO3SMOXXHOCTH MCIIOJIb30BaTh MUK-
podoH B KauecTBe MCTOYHMKA cbeMa MHpopManuu. Ho 3To TosbKO Ha mepBhIi
B3y, Ha puc. 3.4 npusenena cxeMa MpoOCIIyLIMBaHUS MOMEIICHUS] CIIOCOOOM,
HasbiBacMbIM BY-HaBs3bIBaHHEM.

[TpomonympoBaHHBI BEICOKOYACTOTHBIM CUTHAJ JEMOAYJIMPYETCS aMIUIATY-
HBIM JIETEKTOPOM H I10CJIC YCUJICHUS TOTOB [J1s1 POCITYIIMBAHMUS WJIK 3anucu. Jlab-
HOCTb [ACHCTBHUSA TAKOW CHCTEMBI U3-3a 3aTyXxaHus BY-curHasna B ABYXIIPOBOIHOMI
JIMHUM HE MPEBBILACT HECKOJIbKUX IECATKOB METPOB.

CyTb 3TOr0 crocoda coctouT B cienytomemM. Ha onun u3 npoBoaos TesedoHHOI
JimHun, unymuii ot ATC k TenedonHomy anmnapaty 742, noparorcst KojieObaHus yac-
toroii 150 kI’ 1 BeiIe OT reHepaTopa /. B 3ToMm cityuae BY-kosiebanust npoxonst
yepe3 MUKPO(OH WITH JIEMEHTHI cXeMblI TesteorHoro anmapata 742, obmamatomue
«MHIKPOGOHHBIM 3(PHEKTOM», I MOTYJIMPYIOTCSA aKYCTHYSCKAMYU CUTHAJTIAMH TTPOCITY-
mMBaeMoro nomeutenus. K qpyromy npoBojy JIMHUM HOAKITIOYAETCs JETEKTOP, BbI-
noJiHeHHbIH Ha asieMenTax C1, C2, VD1, VD2 u R1. JleTekTop NpueMHUKA BbIICIISACT
pedeByo HHPOPMAIIHIO, KOTOpask YCUIIMBAETCS IO HEOOXOIMMOTO YPOBHS 1 00pada-
TeiBaeTcs. Kopmyc nepenaryrka (reseparop /') 1 mprueMHUKA (IETEKTOP ) COCTMHEHB
MeXIy co00i mim ¢ o01ieit 3emiiei, HalpuMep ¢ BOAOIPOBOAHOM TPYOOIt.
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Puc. 3.4. Cxema npocsrymmBaHusi ciocoOOM BEICOKOYACTOTHOTO HaBSI3bIBAHHS
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Puc. 3.5. Cxema 3aniuThl Puc. 3.6. Kommiekcuas
Tesie(DOHHOTO armapara cXeMa 3alUThl

Cxema 3amuThl Te1e(hOHHOIO amnmnaparta OT 9TOro MeTofa chbeMa MH(popManuu
IpeJcTaBiieHa Ha puc. 3.5.

Tak xak MORYJUPYIOIMM 3JIEMEHTOM sIBJIsieTcss MUkpodoHn M1 tenedoHHOro
anmapata, TO Ul €ro 3allUThl JOCTaTOYHO HMOAKJIIOYUTD MapasuleIbHO MUKPO(GOHY
M1 xonpencarop CI emkoctsio 0,01—0,05 Mx®. ITpu 3ToM KoHneHcaTop C1 11yH-
TUPYET IO BHICOKOH 4YacToTe MHUKpO(OHHbIH Karciob M. IimyGuna mMopyssaumu
BY-konebanuit ymenbmaetcs 6osiee wem B 10 000 pas, 4Tto AesaeT nNpakTHYCCKH
HEBO3MOKHOM JaJIbHENIIYIO JEMOMYIALMIO CUTHAIA.

KomMrutekcHast cxema 3aluThl IPeICTaBIIsAeT co00ii coueTaHue AByX CXeM, Ipu-
BEJICHHBIX paHee. Kpome KOHIeHCaTOPOB U Pe3UCTOPOB CXEMa, IIPE/ICTaB/ICHHAs Ha
puc. 3.6, COnep:KUT KaTyIIKH HHIYKTUBHOCTH.

Huonst VDI1—VD4, BKIIOYEHHBIE BCTPEYHO-TIAPAIIICIIBHO, 3AIIUIIAIOT 3BOHKO-
ByIO Lienb TesieoHa. KonnencaTopsl u katymku oopasyiot Gpuiastpsl C1, L1 u C2,
L2 nnist nopaBiieHNsl HaNPSKEHUH BBICOKOH 4aCTOTHI.

JleTasm MOHTUPYIOTCS B OTAEJIBHOM KOPITyCE€ HaBECHBIM MOHTa)KOM. YCTpOU-
CTBO HE Hy»XkJaeTcsl B HacTpoiike. OqHAKO OHO He 3allUIIAeT I0JIb30BaTeNd OT He-
HOCPE/ICTBEHHOT'O MOJC/TYILIMBAHUS ITyTEM MPSIMOT0 MOAKIIOUSHHUS B JIMHHUIO.

VD1...VD4 KO105 VD1...VD4 KO102A
° Bt d ° _L Bt i
VD1 c1 VD1
1l 10H <
<N <N
C1 - VD2 L c2 VD2
20H T T 20H
Nl Nl
=1 c2 1
VD3 10H VD3
VD4 T VD4
o < ) o < )

Puc. 3.7. IIpakTiyeckue cXeMbl KOMIUIEKCHOH 3alUTH TeJIe(OHHBIX anmapaToB
W JIMHUH CBA3U
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Kpome paccMOTpeHHOI cXeMBl CYLIECTBYET U Psl APYTHUX, KOTOPbIEC IO CBOUM
XapakTepUCTUKAaM OJIM3KHU K paHee OonucaHHbIM ycrpoiicrBam. Ha puc. 3.7 npuse-
OCHBI CXEMBbI, [TpeIHa3HAYCHHBIC 111 KOMIIJICKCHOH 3alluThl Tesie(OHHbIX amma-
PaTOB U JIMHUH CBSI3W U 4aCTO UCIOJIb3yEeMble B IPAKTUYECKON AESATEIBHOCTH.

AHaau3aropbl Teae@POHHbIX THHHHA

Amnanm3aTopsl TeJIeOHHBIX JIMHAI MOKHO Pa3aeINTh Ha MHANBUIYaJIbHBIC CHT-
HaJIM3aTOPHl U TECTOBBIC KOMILIECKTH. VHIMBUIya/IbHbIE CUTHAIM3ATOPBl YCTaHaB-
JIMBAIOTCSI HA 3apaHee MPOBEPEHHYIO JIMHUIO U CITY’KaT JJIs KOHTPOJIS €€ rmapameT-
poB. HacTo Takue CUrHaJM3aTOPBl HAa3bIBAIOT «TejIe()OHHBIMU CTpaskaMu». Tese-
(GOHHBII CTpak OOBIYHO BBITIOJHACTCH B BHIE PO3ETKH C IBYMS CBETOTMOIAMHU
(puc. 3.8): 3esienbiii — «JIunus uucra», kpacHslit — « Tpesora! [lapameTpsl 1MHUM
n3MeHWIMChY. [IIocoM Takux cTpakeil siBjIsieTcs HPOCTOTa SKCIUTyaTalluu, MUHY-
COM — BBICOKAs1 BEPOSITHOCTD «JIOKHOH TPEBOrM». DTH YCTPOICTBa OOBIYHO KOHT-
POJIUPYIOT TOJIBKO HAIPS)KEHUE B JIMHUU.

TecroBble KOMIUIGKTBI IIPEIHA3HAUECHBI [JIs IPOBEPKH JIMHUM CIICLUAIUCTAMU.
Takoiif KOMIIEKT MOCBUTAET B JIMHHUIO 30HAMPYIOLINIT CUTHAJI U aHAJIM3UPYET OTBET-
HBIIl CHTHAJI, TI0 KOTOPOMY OTperesisieT HaJIMIie B JIMHAHM KaKUX-JIM0O0 pamanodJie-
MEHTOB, IPUCYIIHX LIENsAM ChbeMa U Ieperayn MHPOopMalHu.

Cy11ecTBYIOT Pa3IMYHble CUCTEMBI JIs1 IPEIOTBPAILCHIS HECAaHKLIMOHUPOBAH-
HOT'O IPOCJTYIMBaHuUs TeJIe()OHHBIX NIEPEroBOPOB, (pakcoB u MofieMHOI cBsizu. [1pun-
LIAIT J€ACTBUSA TAKMX CHUCTEM 3aKJII0YAEeTCS B TOM, YTO OHH TOIABJISIOT HOPMaJlb-
HyI0 paboTy Tesle(hOHHBIX 3aKJII0K BCEX TUTIOB (IIOCJICOBATEIbHBIX 1 MTAPaJLICITh-
HBIX) ¥ JUKTO(GOHOB, YCTAHOBJICHHBIX HA Bamleil Tese(pOHHOH JIMHUM OT MecTa
ycranoBku 10 ATC. PesysibraToM paboThl yCTPOMCTB AIBJIICTCS «Pa3MbIBaHUE CIICK-
Tpa» U3JTy4eHus1 Teie(pOHHOM 3aKIIaIKH, YTO AeIaeT HEBO3MOKHBIM IIPHEeM HHPOP-
Malli1 OT Hee, a Takxke «3abuanue» cucreMbl APY3 u BeiBeneHue U3 cTposi cucre-
Mbl VOX (cucteMa aBTOMaTHYECKOT'O BKJIIOUCHUS PU HAJIMYMU Ha JIMHEHHOM BXO-
[ie CUI'HaJIa OIIPEeSICHHOIO YPOBHS) AUKTO(POHOB, NOAKIIOYEHHBIX K JITHUU.

B pesynpraTe cTaHOBUTCS KpaiiHe 3aTPyIHUTEIBHO MEPEXBATUTH BAIIU TeJie-
(hoHHBIE PA3rOBOPHI OOBIMHBIMHU CPENCTBAMHU MPOCTYIINBAHAA KaK 3apyOeKHOTO,
TaK 1 OTEYECTBEHHOI'O IPOU3BOJICTBA.

YCTpOHCTBA KOHTPOIA HANPAZKEHHA (IHHHH

YerpoiicTBa KOHTPOUIA HANIPSKEHUS JIMHUU 00pa3yloT Hanbosiee MHOTOYUCIIEH-
HYIO IpyIIly IpHOOpOB OOHAPY>KEHUs, IIPEICTABJICHHBIX HAa PHIHKE CIICLTEXHUKU.
ITpubopsl aHHOH I'PyIIIEl PErUCTPUPYIOT U3MEHEHUE HAPSKEHNS JIMHUY C IIOMO-
IIBIO0 KOMIIAPAaTOPOB WX BOJIbTMETPOB. [1py 3TOM eciin HanpskeHue Ha JIMHUY W3-
MEHSIETCS Ha IOCTATOYHYIO BEJINYMHY, TO [€JIAeTCS BBIBOJ O FaJIbBAHUYECKOM I1OJI-
KJIIOYEHUHU K JIMHUM. OCHOBHBIM HEOCTATKOM BCeX MPUOOPOB AAHHOH IPyMIIBI SIB-
JIAETCA TO, YTO OHM JOJDKHBEI OBITh YCTAHOBJICHBI Ha «YHUCTYIO» JIMHUIO, T. €.
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e Puc. 3.8. Teseponslit cTpark

BBISIBJIAIOTCS. TOJIBKO HOBBIE I'aJIbBAHMYECKUE IOJKITIOUE- _
HUs K JimHuM. Hampumep, Bce mpuOOpsl TaHHOM I'PYIIIBL 9

YCIEIIHO BBISIBJIAIOT «IIOAHATHE» TPYOKH MapasuieIbHOro —"ﬂ'
TesiepoHa B MOMEHT NPOBEJICHUS IEPErOBOPOB 110 JINHUU

WJIN NOAKJIIOYCHUE K JIMHUU «HOBBIX» TeJIC(OHHBIX 3aKJIa- 1

JOK C NMTaHHUEM OT JIMHUM (TIOCJIeOBATEIbHBIX — C CO-

npotusieHueM 6osiee 0,1 kOM, nmapassieabHBIX — C

conpotussieHueM Menee 100 kOm). [1pu usmepenun Ha-

HPSDKEHUS JIMHUK C TIOMOIIBIO BOJIBTMETPOB MJIM KOMIIa-

PaToOpOB CJIEAYEeT YUYUTHIBATh «ECTECTBEHHBIEY KOJIEOaHUs

HaIlpsKEHUs JIMHUM B 1Ipefesiax 1o 1 B, 3aBucuMocTh napamMeTpoB JIMHUU OT TEM-
nepaTypbl, BJIaXHOCTHU, cocTossHuA o0opynoBanust ATC, conpoTusiieHus: nepexon-
HBIX KOJIOJOK U APYI'UX (akTopoB. Ha peIHKE CIETEXHUKH MUPOKO MPEICTABIICHbI
HEJI0pOrye aHAJIM3aTOPbI HANPSKEHUS JIMHUY Ha 0cHOBe KommapaTtopos: JICT-1007,
AJI-2, ATJI-2, ATJI-3, AT-21, «Ckat-3», «Ckat-4» u ap. Yacto aHamm3aTopsl
HaNpsKEHUs JIMHUY BCTPauBAlOT KaK COCTAaBHbIE YacTU B 00Jiee CJIOKHBIE TPHOO-
PBI 3aIIUTH IEPETOBOPOB 110 TesIe(h)OHHOU JIMHUYU (HallpUMep, B FeHepaTopsl Ho-
Mmex). K takum npubopam MmoxxaO oTHecTH: « ATo», AT-23, «bapeep-3», K30T-
06, «IIpoxpyct», «IIpoTon», SI-2020, ¥Y3T-01 u 1. . B 11000M cityvae 4yBCTBH-
TeJIbHOCTb MPUOOPOB KOHTPOJIS HANPSKEHUs JIMHUM HEBBICOKA U OTpaHMYeHa
HECTaOMJIbHOCTBIO TapaMeTpoB Tesle(oHHOI TrMHuH. 3aMeHa Tele(pOHHOro amma-
para TpeOyeT nepeHacTpoiiku npudopa, a Npy NepBOM MOAKIIOUEHUH HEOOXOH-
Ma IPOBEpKa JIMHUU Ha «YUCTOTY» APYTMMH TEXHUYECKUMHU cpercTBamu. Hike
IPUBEJICHB! IPAKTUYECKUE CXEeMbI MTO0OHBIX TeIe(pOHHBIX CTpaXeil — aHaIM3a-
TOPOB JINHUU.

CBeTOBOHN aHa(IM3aTop
Te1e(dOHHOHN (IMHHUH

JlaHHOE ycTpOoiCTBO SIBJII€TCA MPOCTEHIINM HHANKATOPOM HaJIM4Ks OACITYIN-
BaloLUX ycTpoiicTB. OHO yCTaHAB/IMBAETCs Ha NIPEABAPUTESIbHO IIPOBEPEHHON Te-
JedonHoit simHuK. [luranue ocymectsisgercs ot TenedonHoi guHuu. [Ipn Hamm-
YUY JIIOOBIX HECAHKIIMOHUPOBAHHBIX MOIKJIIOYEHUI Pa3/IMYHBIX YCTPOICTB, MUTAIO-
IUXCSl OT Tee()OHHOH JIMHUM, BBIIAETCH CUTHAJ TPEBOTU (BKJIIOYAETCS] KPACHBII
cseroauon). Cxema Takoro ycTpoiicTsa npusefieHa Ha puc. 3.9.

YerpoiicTBoO cocTONT U3 aHaIM3aTOpa JIMHUM, COOpaHHOro Ha cTabuuTpone VD2
tuna KC530 u tpansucrope V71 tuna KT503, n ycuiuresns Toka, BHIIOJHEHHOIO
Ha Tpansuctopax V72 mn VT3 tuna KT503 u KT502 coorBerctBenHo. K BbIxomy
YCWJINTEJIA Yepes OrpaHUIUTE IbHBINA pesrcTop R4 nopkmodeH ceeroauon VD3 Tuna
AJI1307. Bempsimurenbabiit Moct VD1 tuna KI[407 obecnieunBaet Tpedyemyto mo-
JIIPHOCTD MUTaHUsl YCTPONCTBA HE3aBUCHMO OT IOJKJIIOYEHHS ero K Tejae(oHHOM
CeTH.
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Puc. 3.9. [IpuHimnmasnbHas cxeMa CBETOBOTO aHAIM3aTopa TesleOHHOM JIMHAH

ITpu cBOGOIHOI JIMHUK TOCTOSIHHOE HaNpshkeHue B Helt okosio 60 B. Ctabuu-
TpoH VD2 «npobusaetcsi» (OTKpbIBaeTcs), U B 0a3y Tpansucropa V71 nomaercs
4yepes OrpaHuuUTeNbHbINA pe3ucTop R ynpapisionyii ToK. OTKPBITHIN U HACBHIIIEH-
HbIil Tpansuctop V71 myHTUpYeT BXOJ Kackajia Ha TpaHauctope V72, mostomy
YCWJINTEJIb TOKA 3aKpPHIT ¥ cBeToinos VD3 mnoraiieH.

IIpu nmoaxOueHNN B JIMHUIO TIOCTOPOHHUX YCTPOWCTB HAIPsKEHUE B JIMHUU
HafaeT U TOK, IPOTEKAoMMil yepe3 cTabmmTpoH VD2, ymeHbinaercs (BILIOTH J10
3aKPBITUSA [TOCJIEIHETO).

Tpansuctop V71 3akpeiBaetcsi, a B 6a3y Tpansucropa V72 uepes pesuctop R2
HOflaeTCsl YIPABJIAOIUI TOK. YCHIUTEIb OTKpbIBaeTCs, U cBeToauon VD3 BKITo-
qaeTcsl.

HHLLI/IKaTOp (IMHHUH Ha MHKPpOCXeMe

WNupukarop ycraHaBimBaeTcsl B KOpIyC Teae(OHHOro anmapaTa U MUTAeTCs OT
TesieoHHOH JImHUM. OH MHANIUPYET HECAHKIIMOHUPOBAHHOE MOAK/IIOUEHHE K JIU-
HMU B MOMEHT BEJICHUS Pa3roBopa, T. €. Korjaa TpyOka CHATa ¢ pblvyara TeseoHa.
[TpunnmnuanbHas cxeMa MHAMKAaTopa npuBefeHa Ha puc. 3.10.

VD5 KC156 VD“IESZZ
’ <t——o +Unur
VD1 == R6
kos22 /N R2 R5 1k
10k 430k
e
R1 100k N
+ ¢—[1 + VD3
AN307
R3[] _
Kpasrosoproii  ypp == 10K 1 DAt kP1407Y2
cxeme TA K0522 A
R4 - C1
10k -|— 0,1
—
< !

Puc. 3.10. ITpunnnnuasnbHas cxemMa HHAMKATOpa JIMHUM HA MUKPOCXEME
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‘&%&iow CXEMBbI COCTaBJISICT onepavoHHblil yeusureb DA 1 tuna KP1407Y 12,
BKTHOUECHHBIH 10 cXeMe KomnapaTopa HanpsbkeHuil. [1pu castuun testeponHo Tpyo-
K/ HalpsDKeHHE C JIMHUM [OJaeTcsl Ha paccMaTpuBaeMoe YCTPOICTBO Yepes IUOJ
VD4 tuna K[1522, o6pazytouwii co ctadbunmurponom VD5 tuna KC156 napameTpu-
Yyeckuil ctabuimsarop HanpsbkeHus. OTHOBPEMEHHO HalpsKEHHUE MOCTYIHaeT ve-
pes pesuctop R Ha HeMHBepTUpYIOIKMi BX0o Kommnaparopa DA I. Ha uaseptupyio-
LM BXOJ MOCJICIHET0 MOJAeTCsl OIIOPHOE HAIIPSKEHUE, CHUIMAEMOE C JIBUKKA TOJI-
cTpoeyHoro pesuctopa R3. [Ipu ymeHblIeHHH BXOJHOIO HANPSLKCHUS 10 YPOBHS
MEHBLIETr0, YeM OIIOPHOE HaNpshKEHHE, Ha BbIXoie KoMmaparopa DA nosiBisieTcs
YPOBEHb JIOTHYECKOr'0 HYJISI, YTO BbI3bIBACT BKJIIOUEHHE cBeTosimona VD3 tuna AJ1307.

Huonst VDI n VD2 coBMEeCTHO ¢ pe3ucTopoM R/ OrpaHMYMBAIOT HalpsHKCHUE
Ha HeuHBepTupymoieM Bxone DAl Ha ypoBHSX, BBIXOASIIUX 32 IIPEesibl IUTa0-
LIMX HapsKeHU — He OoJiee, yeM Ha 0,7 B (Ha BesIMuuHy OpsIMOro MajieHus Ha-
npsexeHus Ha nuopax VD1, VD2). Koupencatop Cl 3ammiaet cxemy ot BYU-Haso-
nok B JiuHuu. Pesucrop R ycraHasimBaeT pe:xum padboTsl Mukpocxemsl DA 7. B
ycTpoiicTBe HcnoJib3oBaHbl pesuctopsl tuna MJIT-0,125. Huonst VDI, VD2,
VD4 — mobbie kpemuuesble. CTabumuTpoH VD5 — mo0oii Ha HanpsKeHne cTabu-
Jmzamuu 4,7—7 B. Mukpocxemy DA moxno 3amenutb Ha KP140Y (1208, a Tak-
e Ha JII000i ONepallMoOHHBIN YCHJIUTESb C TOKOM IOTpedsieHus He Oosiee 5 MA.

YerpoiicTBo HacTpauBalOT 110 METOJIMKE, IPUBEACHHOI HIKe. CHSIB TPyOKy Te-
JIe()OHHOIO ammnapara U yCTaHOBUB Pa3roBOPHOE COEIUHEHHUE (II03BOHUB, HAIPH-
Mep, 3HAKOMBIM ), IIOJICTPOIKON pe3rcTopa R3 1oOMBaIOTCS MOTaIICHUS] CBETOIUO-
na VD3. MenyieHHO, U3MEHsIsl COIIPOTUBIJICHUE pe3nucTopa R3, HaXO[AT MOJI0KEHUE
OBHMKKA IOCJICOHETO, IPU KOTOPOM YCTPOUCTBO cpabaThiBaeT. 3aTeM HEMHOIO I10-
BOPAYMBAIOT JIBUXKOK pe3uctopa R3 B oOpaTHYI0 cTopoHy. CBEeTOIMO/ CHOBa rac-
HeT, npubop HacTpoeH. OH OyzeT pearnpoBaTh Kak Ha MapajulebHOE MOAKIII0YE-
HHE K JIMHUM, TaK U Ha [0CJIC0BATEIbHOE ITOIKIIIOUCHHE.

Heobxooumo cobaooams noaaprHocms 8KkA0OueHUs npuodopal

YCTPOHCTBO 3alUMTbl OT HECAHKUMOHHPOBAHHOTO MOAKIIOYEHUA
K Tene@OHHON (IHHHUH

YerpoiicTBoO 3amMThl OT HECAHKLIMOHUPOBAHHOI'O MOAKIIIOUEHHUS K TeIe(OHHOM
JIMHUM TIPeTHA3HAYEHO I KOMMPOBAHMS JIMHAN MHINBHLYaJIbBHBIM OJIHO-, IBYX-,
TPEX3HAYHBIM KOJIOM M IIPIMEHSIETCS B TeX CIIydasX, KOIria IMeeTCs BO3SMOKHOCTh
YCTaHOBUTD YCTPOMCTBO 3alLIUTHI B IIUTKE, KOJIOALE, T. €. KaK MOYKHO Jajblle OT
OXpaHAEeMOro TeJIe()OHHOTO anmapara (B uaeaJIbHOM CJTydae — Ha BHIXOIHBIX KJIeM-
Max ATC). Cucrema oxpaHsieT JIMHUIO «3a co0oit». IIpu 3TOM BCe OCBUIKH BbI30-
Ba, npuuenmue ¢ ATC, GecipensiTCTBEHHO I0ITyCKaloTCs K TeieoHy, HO [JIs IIOJI-
KJTIOUCHUSA K JIMHUA (BEICHUS Pa3roBopa, Habopa HoMepa) Ha aucke Tesredona (Kia-
BUAType) HEOOXOOMMO HaOpaTh MHAUBULYaJIbHBII KOJI.

Cxema cuctemsl npuBeneHa Ha puc. 3.11. YerpoiicTBo coOpaHO Ha TUCKPETHBIX
OOIIEIOCTYIIHBIX JIEMEHTaX U MHUKpocxeMe cepur 561 ¢ MukpornorpedsieHueM B
CTaTU4YEeCKOM pexxuMme. Besi cxema nuraercst ot TesiepoHHOM JIMHUK. B pesknme oxu-
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naHus norpebdsienue He npesbimaeT 10—20 MKA, B pe:kume IpueMa BbI30Ba UJIH
00paboTtku koa — 150—200 MKA.
B cocraB ycTpoiicTBa BXOZAT:

y3eJ1 00paboTKK UMITYJIbCOB BbI30Ba Ha ajiemeHTax DDI1.1, DD1.2;

y3eJ1 npuema kopa Ha anemenrax DD1.3, DD1.4;

KJTIOY BKJTIOUeHUs Tesedona A1,

nemmgparop Koma A2;

y3eJ1 nuTaHust Ha ajieMeHTax VD7, R3, C6, VDS,

y3eJ1 nuTanus HanpsukeHueMm 60 B Ha anemenrax VD10, RS, VD9, C7, R7,
VDI11—VD13.

PaccmoTpum paboTy cucTeMsl 3allUTHL.

Ncxopdamasa cBa3b

ITpu cusiTHM TPYOKHM C TesiedoHa, MOAKIIOUYEHHOTO B JII0OOM MECTE OXpaHseMoit
YaCTH JIMHUH, B TeJIe)oHE Oy/IeT OTCYTCTBOBATh CHTHAJI TOTOBHOCTH cTaHImu (425 I'1r).
ITocsie Habopa cooTBETCTBYIOIIErO KOJla Ha IUCKe (KJIaBuarype) TesedoHa u oopa-
00Tk ero ys3isioM npuema kona DD1.3, DD1.4 na Beixone 4 pemmdpatopa A2 no-
SIBUTCSl yPOBEHb JIOTMYECKOI €IMHUILIbI, KOTOPBII Yepes K04 4 / MOAKIIIOUUT Tele-
(oH k MHUK (€c/M KoJ Ha0paH NMPaBUIIBHO).

Ecsin ko HaOpaH HenpaBUJIbHO, CHCTEMa 3aIlUThI OJIOKUpYyeTcs Ha BpeMs 15—
30 ¢, mocJie 4ero MOKHO MOBTOPUTb Habop koxa. I1pu Bkimouennn kmoyva 4/ tesne-
¢oH paboTaeT B 0OBIMHOM pexuMe, obecrieunBasi HAbop HoMmepa u cBsA3b. Cucrema
BHOBb BXOUT B pexuM oxpasbl yepe3 10—20 ¢ mocisie Toro, kak TpyOka OyneT
OITyIl[eHa Ha ammnapar.

Bxonmgssmasa cBaI3b

JIio6as mocsuika BbI3oBa yacToToit 25 I't u Hanpsnkenuem 90—120 B, npu-
menmas ot ATC, HanpsMyIo Ha Teje(oH He MOCTyMaeT, Tak Kak ko4 A/ B Uc-
XOHOM cocTosiHuM 3anepT. Ilociae o6paboTku curHaia BBI30BA 3J€MEHTaMU

_ _ _ _ |TenecborHbin| OxpaHfembin wneid 500...1000 M__
mln annapar |

VVVVYVYY

K TenedoHHomn VD10
NNHUN R1 — KBbIB. 14 DD1 KO102A
1,5M R3 390k '
g B R8
VD7 L wos & ce 100k
KA102
1000 J102A n_i 0814A ;w|_10,0/168
DD1.1 DD1.2 4 VD11
| 'S
VD6 K522 +
— VD12
VD1 VD14 KO522 100,0/
c2 cs 7 638
KA102A 1000 1000 < VD13
K BbIB. 7 DD1 DD1.3 DD1.4
|
Iz 5

VD4 K522
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Puc. 3.11. IIpuHnunuasibHas cxema yCTpoicTBa 3alUThl TeJIe(OHHON JTMHIN
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Ddg&: DD1.2 c HeOoIbILION 3a/IEPAKKOIL, onpeesiieMOil HOMUHAIAMHU JIEMEH-
ToB’C2, C3, Ha BbIXOfe 4 DD 1.2 nosBuTcs Joruyeckas eMHuIa, KoTopas yepes
ouon VD5 otkpbiBaeT ko4 A1 TOJbKO Ha BpeMsl Bbi3oBa. [1pu cHATHM TPyOKH C
Tes1epOHHOTO anmnapaTa BXOAHOH y3eJl 3anupaeTcsi uepes auoa VD4, u nanee miis
TOIKJTIOUEHUS Tele(oHa K JIMHUM M BEICHUsS pasroBopa HEOOXOAMMO BHOBb Ha-
OpaTh MHAMBUIYaJIbHBINA KOJI.

Taknum 00pazom, cucTeMa 3aIIUTHL OJIOKHPYET MOIKIIOUCHHE K OXPaHAEMOMY
YYacCTKy JIMHUM JIIOOBIX TeleOHHBIX amnnaparoB Oe3 3HaHus kopa. emmdparop
MOXKET OBbITh BBIIOJIHEH OJIHO-, ABYX-, TPEX3HAUHBIM.

Pasmep marst — 100x60 MM, HOAKIIIOYEHHE K JIMHUM OCYLICCTBIISICTCS TPEMsI
pasbeMaMu. EAMHCTBEHHBIM YCJIOBUEM SIBJISICTCS HCIIOJIb30BaHUE TeJIe()OHHBIX arl-
napartos II u III rpynmer ciioxkHOCTH (C TOTpedsIeHueM OT JInHUK He Oosiee 50—
80 MKA).

AKTHBHbIH HHAHKATOPp COCTOAHHWA (IMHHUH

B omnune oT Bblllle IPUBEICHHBIX YCTPONCTB AAHHOE YCTPOHCTBO HE TOJIBKO
BBISIBJISICT ITOJKJTIOYCHHE JOIIOJIHUTEIbHOM HArpy3Ku, HO U IIPU cpadaTblBaHUM CHC-
TEMBl CUTHAJIM3ALMU NEPEBOAUT YCTPOMCTBO B aKTUBHBIH PEXHUM PadbOTHL. DTOT
PEKUM MO3BOJISICT OJIOKUPOBATh MHOTHE PAIMOPETPAHCIISIIMOHHbBIE YCTPOICTBA U
pUOOPHI, IPEHA3HAUYCHHBIC /1JIS aBTOMATHYECKOH 3a1ucH Tejie()OHHBIX I1eperoBo-
pos. [IpuHnnnuasnbHas cxema Takoro yCTpoucTBa npefacTasieHa Ha puc. 3.12.

YerpoiicTBo cobpano Ha 4 Mukpocxemax u 4 Tpansucropax. OnuiieM paboTy
npubopa. McxonHoe coctosiHue: TpyOKa Tesie(poHHOro anmnapara omyueHa. [lura-
HHUE YCTPOUCTBA OCYIIECTBIISCTCS OT TeJIe(pOHHON JIMHUY Yepe3 OrpaHmINTEITbHBII
pesuctop R5. Konnencarop C2 3apskaeTcst yepes pe3uctop R 10 HanpsKeHUs
cTabuM3anuy cTabUIMTPOHA, BHIIOJHEHHOro Ha Tpansuctope V72. C KoHgeHca-
Topa C2 HanpsKeHue BeJImunHoi 7—8 B mocTynaeT Ha ycTpoicTBO 111 MUTAaHUS
MHUKpocxeM (Touka a). OT UCTOYHMKA NUTaHUSA yepe3 pe3uctop RO 3apsikaercs
koHaeHcatop C3. Pesucropsl R6, R7, kounencarop C3, ceeronuon VD3 u TpaH3u-
ctop V73 0bpas3yioT cxeMy HHIMKALMK ycTpoiicTBa. HarpsikeHne iMHum depes 1nos
VD1 tuna K102 noctynaeT Ha ieJMTeNIb HAIPSKEHNsl, 00pa30BaHHBIN PEe3UCTO-
pamu R1 u R2. HanpsixeHue Ha pe3ucrope R2 orpannduBaeTcs TpaHsuctopom V7,
BKJIFOUYEHHBIM I10 CXEMe CTa0MJINTPOHA 10 HAIPSKEHUsI IUTAHUS, YTO HEOOXOAUMO
IUIS 3aLUTHl BXOIOB MUKPOCXEM OT BBICOKOTO HanpsikeHus. C IBMKKA OACTPOCY-
HOro pe3ucTopa R2 HalpsKEHUE BBICOKOIO YPOBHS IIOCTYIAET Ha BXOJ 3JIEMEHTa
DD1.1 mukpocxembl K561JIES, 3anpeias npoxon UMIY/IbCOB C FeHepaTopa, Bbl-
noJiHeHHoOro Ha 3sieMenTe DD2. I mukpocxembl K561 TJI1. DtoTt reHepaTop codpan
Ha ocHoBe Tpurrepa lImunra. [1pu 3apsine u paspsine kougencatopa CI Ha BbIXozIe
reHepaTopa MOSIBJISIOTCS NPSMOYTOJIbHBIE UMITYJIbCHL. [10CKOMIBKY 3apsii KOHICH-
caropa CI npoucxoaut yepes auox VD2 tuna KJ1522, a paspsng — depes pe3uctop
R3, 1o Ha BEIXOIE B1eMeHTa DD2.] UMEIOT MECTO KOPOTKUE MOJIOKHUTEIbHBIC UM-
nyJbebl ¢ yactotoil ciaenosanus 1—0,5 I'u. Ilepsblit sxe umiysbe, npoiins depes
mppepenuupymomyio uenouky C4, R4 u snement DD2.2, ycraHaBiIMBaeT TPUI-
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Puc. 3.12. HpI/IHHI/IHI/IaJ'IBHaH CX€Ma aKTUBHOI'O MHAUKATOPa COCTOAHNS JIMHUN

rep, coOpaHHblil Ha asiemenTax DD2.1, DD1.3, B nojoxeHue, KOraa Ha BXOJe 3J1e-
MeHTa DD2.3 Hu3Kuil ypoBeHb HanpspkeHusi. I'eHepatop, coOpanHbiil Ha DD2.3,
BBIKJTIOUEH 1 Ha BbiBojiax /, 8 mukpocxembl DA tuna KP1014KT1 npucyrctByer
BBICOKHI1 ypoBeHb. OHOBpeMeHHO umiyJibcbl ¢ DD2.1 nocTynaior Ha 371eMeHThI
DD1.1 u DD1.4. Yepes DD1.1 ummysbcel He IPOXOJAT, Tak Kak ¢ pesucropa R2
HOCTYIaeT BLICOKHI ypoBeHb. HyseBoil ypoBeHb, cHUMaeMsblii ¢ pe3uctopa R9, mo-
naetcst Ha BXofbl asieMeHToB DD3.1 n Bxon DD3.3 mukpocxembr K561JIA7. Tlo-
3TOMY MMIIYJIbCBI, Tpoxopsmue yepe3 DD 1.4, ne npoxonsart Ha DD3.4. Cnenosa-
TeJIbHO, Ha Beixofe DD2.4 mpucyTCTBYeT JIOTHYECKUIl Hysb, U TpaHsucrop V713
3akpbIT. C IBIXKKa pe3rcTopa R2 CHUMAETCsl HalpsKEHUE JIOTHYECKOH eIMHMIB,
JOCTATOYHOE /1JIs IepeKIIoueHus1 3s1eMenTa DD . I, BHIIOTHAOMET0 (PYHKIHIO YII-
PaBJIIEMOro KOMIIapaTopa ¢ YyBCTBUTEIbHOCTBIO B 1€CATKH MUJUIUBOJIBT.

Ecisn k muHuM nofximovaeTces JOMOJHUTEIIbHASL Harpy3Ka COIIPOTUBIICHUEM Me-
Hee 100 kOM, TO HampsKeHHE B JIMHUM YMEHBIIUTCS HA HEKOTOPYIO BEJIMYMHY.
OnHOBpPEMEHHO YMEHbIIAeTCs U HalpshKEHUE Ha ABMKKe pesucTopa R2. DTo npu-
BOJIUT K MOSIBJIEHHIO Ha Bxofe DD].] HanpsikeHUsl, BOCHPUHUMAEMOro MUKPOCXe-
MO KaK ypOBEHb JIOTHYECKOro HyJIsl. DTOT YPOBEHb pas3pelacT NPOXOKIECHUE UM-
nysibcoB oT DD2.1 wepe3 DD1. 1. Tlockonbky Ha Bbixosie DD3. 1 BBICOKOI ypOBEHbD,
TO UMITYJIbCHl IIPOXOAAT uepe3 kimod DD3.2. Ilpu s3Tom Ha Beixoge DD3.3 Toxe
BBICOKHUI1 YPOBEHb M 3TH MMITYJIbCHI IPOXOAAT U 4epe3 kimou DD3.4. IIponudpde-
PEHIMPOBAaHHBIE UMITYJIbCHI ienoukoit C6, R12 u snementom DDZ2.4 nmoctynaioT
Ha 0a3y Tpansucropa V73. Tpausucrop oTkpsiBaetcs, u koHaercatop C3 ObICTpO
paspsbkaercst uepes oTKphIThI Tpausuctop VI3 u ceeronuon VD3, KOTOpBIit IPKO
BenbIxuBaeT ¢ yactoroit 0,5—1 I'm. B nepepbiBax Mexay UMITyIbcaMK KOHIEHCA-
Top C3 noxzapsixaercs uepes pe3uctop R6. Tak kak olleHKa COCTOSTHUS JIMHUU IIPO-
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Hzégﬁﬁh 0/l YIIPaBJICHUEM UMITYJIbCOB ¢ reHeparopa DD2.1, To HeKOTopoe u3Me-

HEHlME HaNpsHKeHUs B JIMHUM B MOMEHT 3apsiia KoHpeHcaropa C3 Ha paboTe ycT-

pOICTBA HE CKa3bIBAECTCH.

Paccmotpum coryyvait, korna tenedonHas TpyOka cHsata. [Ipu aTom conpoTusiie-
HHUe Tesie()OHHOIO amlrapara BKJIIOYAETCS MEXKIY IJIIOCOBBIM IPOBOAOM JIMHUHU U
pesuctopamu RI11 u R13. HanpspkeHue B JIMHUM yMeHbluaeTcs 10 5—25 B, tak
KaK Harpy3Koi JJMHuM OyayT Tesie(pOHHBIH arnapat, pesuctop R13 u pesuctop R14,
3alIyHTUPOBaHHBII MajibiM (0koJi0 10 OM) conporuBiieHneM MHUKpocxeMbl DA 1.
Hanpsxenue, caumaeMoe ¢ pesucropa R13, obecrieunBaeT NUTaHUE YCTPOICTBA
yepes auon VD4 tuna KI[522. [1pu 3TOM HanpsikeHUE BBICOKOTO YPOBHS C TOYKH
coeiHeHUs pe3uctopoB R8, R9 noctynaet Ha 3s1eMeHTel DD3.3 u DD3. 1. Huzkum
ypoBHeM 3akpbiBaercs kiod DD3.2. C nuxka pesuctopa RY cHUMaeTcsl Hanps-
YKCHUE JIOTUYECKOM eIMHULIBI, OJIM3KOE K HAIPSKEHUIO IIEPEKIII0UCHUST KOMIIapaTo-
pa DDI1.4. lonycTuM, 4TO K JIMHUM MOAK/IIOYaeTCsl (MM ObUIa NMOAKJIIOYEHA) 10-
MIOJIHUTEJIbHASL NTapaJljleSibHasl MJIM [1OCJIeioBaTes/IbHasl Harpy3Ka, KoTopas IpuBoO-
OUT K YMEHBIICHUIO HAPSKEHUS B JIMHUM. [Ipu 3TOM HanpsbkeHHe Ha IBHKKE
pesuctopa RY npuHUMaeT ypoBEHb, PACLIEHUBAEMbII MUKPOCXEMOH KaK yPOBEHb
Jioruueckoro Hyd. [Ipu atom umnynscel ¢ DD2. 1 npoxonsat uepes DD 1.4, DD3.3
u DD3.4. Ilocne nuddepenuupytomeit nenouku C6, RI12 u anementa DD2.4 oxu
MOCTYNAIOT Ha 0a3y TpaH3ucTopa V73, BKioyasi CBETOBYIO HHAMKaLuoo. OnHOBpe-
MEHHO NePBBIH K€ UMITYJIbC NiepeBoauT Tpurrep Ha DD1.2 u DDI.3 B cocTosiHue,
paspeluaoniee padboty reseparopa Ha ssieMente DD2.3. C Bbixona reHeparopa
KOPOTKHE UMITYJIbChI yacToToi 12—20 k' mocTynaroT Ha KJTo4, BBIIOJTHEHHBII Ha
Mukpocxeme DA 1. Kittou HauMHaeT 3aKphIBaTbCsl U OTKPBIBATHCS C 4YaCTOTOMH I'eHe-
paropa. [Ipu aToM cUrHas B IMHUM MOAY/IMPYETCsl JAaHHOM 4aCTOTOM, 3TO BBI3bIBA-
eT paclIMpeHre CIEeKTPa CUrHaIa, U3JIy4yaeMOro paliopeTPaHCIsTOPOM, OAKITIO-
YEHHBIM B JIMHUIO. OIHOBPEMEHHO HANPSKEHHE B JIMHUK YBEJIMYUBAETCS 10 35—
45 B. D10 cBfI3aHO C TE€M, YTO IOCJIENOBATEIbHO ¢ pe3ucTopoM R13 BKIIOYaeTCs
pesuctop R14, panee myHTUpOBaHHBIN Ki1touoM DA 1. [1oBblieHNe HanpsiKeHUs B
JIMHUU J10 TAKOTO YPOBHS O3BOJISICT HEUTPAIN30BaTh ABTOMATUIECKHUE 3aIlUChIBa-
I0ILIME YCTPOICTBa, CpadaThIBAIOIIKE 10 YPOBHIO HAIIPSKEHUS B JIMHUU.

715t TOro 4ToOB! paboTa 3TOro reHepaTopa He Mellajla aHaJIu3y COCTOSTHUS JIU-
HHH, OH IEPUOIMYECKU OTKJIIOYAeTCs Iy TeM nepekmodeHust tpurrepa DD1.2, DD1.3
Ha MOMEHT OLICHKHM COCTOSIHMSI JIMHUM. Eciin B ipoliecce OLIEHKH COCTOSIHUS JIMHUU
MPUHUMAETCS] PELICHUE O TOM, YTO JIMHUS CBOOOJHA OT MOCTOPOHHUX MOAKIIIOYE-
HUIi, TO CXeMa aBTOMaTHYECKH YCTaHABJIMBACTCS B UICXOHOE COCTOSIHUE U IEPEXO0-
JUT B KAYIUHI PEXKUM C IEPUOAUUECKON TPOBEPKON COCTOAHUSA JIMHUM.

Pesucropsl ucnonssytores tuna MJIT-0,125. duon VDI mMoxHO 3aMEeHUTb Ha
K105, [1226. Tpansuctopsl MoxkHO 3ameHuTb Ha KT3102, KT503. Mukpocxemsl
MOYKHO Hc1osib3oBaTh U3 cepuii 564 u 1561. Konpencaropsl C1, C2 u C3 10J1KHBI
OBbITb ¢ MUHUMAJIbHBIM TOKOM YTEUKH.

[Ipu HacTpoiike ycTpoiicTBa ycTaHaBIMBaeTcsi yactora revepatopos 0,5—1 'y
n 12—20 kI'u pesucropamu R3 u R10 coorseTcTBeHHO. [1pH BKIIOUeHHOM reHepa-
tope DD2.3 pesucropom RI4 ycraHaBIMBaeTCsl ypPOBEHb HANPSHKCHUS B JIMHUH,
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Puc. 3.13. Cxema mpocreiiniero + Bt
) VD1 C1100,0/
3alllMTHOI'O YCTPOUCTBa K105 + 160B 1 VD6
— VD5 VA
AN X KAtos

. Kn105

paBHbIl 35—45 B, npu KOTOPOM  INutua VD3
- KO105 +

elle He IPOMCXOOUT PacCOEoUHE vb2 (A0S 2 7 ypy £l c2100,0/
HYsA JIMHUY. VIcXoHBIe YPOBHH Cpa- Ka105 KA105 -|_ 1608
OaTbIBaHMA pacCMaTpPUBAEMOIoO yc- = <
TPOWCTBA YCTaHABJIUBAIOTCH PE3U-
ctopamu R2 u R9.

Tlpubop Heobxo0umMo nooKAOUAMb K AUHUU C COOAI00eHUem noaapHocmu!

[IpocTeniee 3alIMTHOE YCTPOHCTBO

B tex ciyuasix, Korjia Bbl XOTHTE 3alIUTUTHCS OT HECAHKITMOHMPOBAHHOTO TIOT-
KJIIOUeHHsI K TeJIeOHHOH JIMHUM OoJiee MPOCThIM CIIOCOOOM, MOKHO BOCIIOJIb30-
BaTbCsl CXEMOM, MPECTaBIeHHOM Ha puc. 3.13.

DTO ycTpoiCTBO OJIOKMpYeET Kak Habop HOMepa, TaK M BBI3BIBHOU cuTHa. Ero
yI0OHO BBITIOJTHATh B BUJIE OTACIBHOIN BUJIKH, MMOJKII0YaeMOi BMeCTO Tene(oHHO-
ro anmapara (HarpuMmep, IpH JJIUTEJIbHOM BallleM OTCYTCTBHH ).

BraoknpoBka napadaaeabHoro tenedoHa

IIpensiaraemoe pesieiiHO-KOHAEHCATOPHOE YCTPOHCTBO MO3BOJIET UCKJIIOUUTH
HpOoCJIylIMBaHue TeJIe(OHHOro pasroBopa ¢ napajuiesIbHO BKJIIOYEHHOTO TeJle(OH-
Horo anmaparta. PaboTa ero ocHoBaHa Ha MCIOJIb30BaHUH [TOCTOSIHHOT'O TOKA, IPO-
TEKalolero yepes TesiepoHHbIi anmapat npu cHAToi TpyOke (puc. 3.14).

Konraktet K2.1 u K1.1 — HopMmasbHO 3amkHyThe. Konnencatopst C1 u C2
o0ecnevnBaloT NPOXOXKICHUE IEPEMEHHOI COCTABJIAIONIECH TOKA IIPU BBI30BE U BO
BpeMsl pasroBOpHOro coenuHeHus. I1pu BeIOope HOMUHATIOB KOH/IEHCATOPOB BaX-
HO He JI0IIyCTUTb, YTOOBI PE30HAHCHASI YaCTOTa KOJIe0aTeIbHOIO KOHTYpa 0OMOTKHI
pesie-KoHeHcaTopa Oblta paBHol 25 'y (wacToTa curnasa Beizosa) u 450 I'ny (vac-
TOTa CUTHajIa 3yMMepa CTaHILUN ).

B kauectse penie K1 u K2 nopoii-

YT J0Oble C TOKOM CpabaThiBaHUS €101
25—30 MA, uMeroImue HOPMaJibHO — .
3aMKHYTYIO KOHTaKTHYIO Iapy, Ha- A
npumep POC49. K s ATG K1
- L
C20,1
Puc. 3.14. ITpuniunuasbHas cxema —
peJIeiHO-KOHIEHCATOPHOTO BJIOKHMpa- K1.1
K2
L
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N Baokuparop napadneabHoro teaedoHa

Bo MHorux oucax n kBaprupax tesiepoHHbIC annapaThl MOAKIIOYAIOT HapasuIeib-
HO K ofHo! JiHuU. [ToaToMy pasroBop Mexy AByMsi a0OHEHTAMHU JIETKO MOKET Ipo-
CJIyLIaTh U TPeTUii. YTOOBI MICKITIOUUTD TaKYI0 BO3MOYKHOCTb, HCIIOJIb3YIOT YCTPOKCTBO,
00bIMHO MMeHyeMoe OJiokuparopoM. Cxema OJI0KMpaTopa npuBefeHa Ha puc. 3.15.

[TpuHLmn reficTBrs TaHHOI CXeMbl IPEIENIBbHO ITPOcT. lomycTrm, 4To cHsATa TpyOKa
¢ TenedonHoro armapara 742. B uenu 3ageiictBoBaHHoro anmapara 742 Hanpsixe-
nue siuHng 60 B npobusaet nunuctop VS2 tuna KH102A u ono nagaer no 5—15 B.
DTOro HanpsKEeHUs1 HeIOCTATOYHO IS 1pobost quauctopos VS1, VS3 wm VS4 B
Lensax NapajlleSibHbIX arnmaparoB. [locsienHue okaspBaloTCS MPAKTHUYECKH OTKIIIO-
YEHHBIMHU OT JIMHUX OYEHb OOJIBIIMM COIPOTHUBJICHUEM 3aKPBITBIX TUHUCTOPOB. JTO
OymeT mpoaoJLKaThCs 0 TEX MOP, TIOKa TIEPBbI U3 CHABIINX TPYOKY (B HAIIEM CITy-
yae TA2) He NOJIOKUT ee Ha pblYaru. JTa e cXeMa IO3BOJIUT U30aBUTHCS U OT TaKO-
r'0 HEJJOCTAaTKa, CB3aHHOI'O C NIapaJlyleJIbHbIM BKJIIOUYCHUEM alllapaToB, KaK «I10/13Ba-
HHMBaHME» UX IIpU Habope Homepa.

YerpoiicTBo He HyxaaeTcs B HacTpoiike. [1pu noxkioueHnn HeoOXo0AUMO CO-
0JII0f1aTh MOJIIPHOCTD HANIPSHKCHUS IMTaHMUSI.

AHaJIOrHYHOE YCTPOUCTBO IO MPUHITUIY AEHCTBUS MOXKHO COOpaTh Ha MPyroi
3JIEMEHTHOI1 0a3e 1o cxeMe, IpuBeIeHHOH Ha puc. 3.16.

- O
TA1 TA2
A VD1 VD3
MRS KCA70 \4 VDQZE KCA70 V VmA
105
NZ VSt N vs2 NZ vs3 NZ VsS4 R1 vsy | KA105 R2 vs2 | KA
330 | Ky112 330 | | KY112

+o : . ‘

Puc. 3.15. ITpuHnmnmasbpHas cxema Puc. 3.16. [TpuanunuaibHas cxema OJ10Kupa-
0JI0KupaTOpa Ha AUHUCTOPAX TOpa Ha aHaJIore AMHUCTOPA

YerpoiicTBo coep:kuT aBa aHaJiora AMHUCTOPOB. {MOABI M TUPUCTOPBI MOTYT
OBITB JIIOOBIMU C IOIYCTUMBIM HanpsikeHueM He MeHee 100 B u paccuntanHeiMu Ha
Tok 10 0,1 A. Crabunurponsl VDI u VD3 moryT ObITh Ha HaNpsKEHUE CTa0MIIM3a-
uu ot 5,6 no 20 B.

YCTPOHCTBA KOHTPOIA CHITHAIOB
Ha Teae(dOHHOH (THHHH

IIpyuHumn geficTBUsA yCTPOUCTB KOHTPOJIL CUTHAJIOB Ha TeJIe(DOHHOMN JIMHUU OCHO-
BaH Ha YaCTOTHOM aHAJIN3€¢ CUI'HAJIOB, UMEIOIIMXCS HA IIPOBOJHON JIMHUU (JIEKTPO-
CETb, TesIe(OHHAs JIMHMS, KaOeJIbHbIE JIMHUM CUTHAIM3aLMu U T. 1. ). Kak npasusio, npu-
OopHI 9TOi rpyIbl padoTatoT B anarnasoHe yactoT 40 ' —10 M1, ©MeIoT BRICOKYIO
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YyBCTBUTEJIPHOCTD (Ha ypoBHe 20 MKB), pasiuyaioT MOAYJISLUIO TPUHUMAEMOTr0
CHTHaJIa, IMEIOT BO3MO)KHOCTb KOHTPOJIA NMpHHIMaeMoil nHpopmarmu. C moMo-
B0 TAHHBIX MPUOOPOB MOYKHO JIETKO YCTAHOBUTD (PAKT Mepenadyn nHHOPMAIIAH 110
JimHuM cBs13u, BY-HaBsi3piBanue u ap. K Takum npubopam MokHO OTHeCTH Scanner-3,
SELSP-31/C, TCM-03, I1CY-4, PTO-30 u 1p. OCHOBHBIM HEAOCTATKOM IPUOOPOB
JaHHOU TPYTIIBI IPUMEHUTEIBHO K TeIe()OHHOU JIMHUM SIBJISICTCS] OOHApYKEHHE y3-
KOT'0 KJ1acca yCTPOUCTB pocTymmBanus. [103ToMy KOHTPOJIb CHTHAJIOB Ha Tes1e(hoH-
HOW JIMHUM YacTO BBIIOJIHSIOT 0oJiee CJIOKHBIC MHOTO(YHKIMOHAJIbHBIE IPUOOPBL.

YcTponcTBa aHAAH3a HEOAHOPOAHOCTH
TenedOHHOH IHHHH

YerpoiicTa aHanmm3a HEOTHOPOAHOCTH TeJIe()OHHOM JIMHUHU ONPEIEIAIOT COCpe-
JIOTOYEHHBbIC PE3NCTHBHBIC WM PEAKTHBHBIC TPOBOIMMOCTH, TIOJKIIOYECHHBIC K JIH-
Huu. [IponsBopuTces 310 MyTEM U3MEPEHUS apaMEeTPOB CUrHaJIa (Yalle BCero Moll-
HOCTH), OTPa)KEHHOI'0 OT HEOTHOPOAHOCTH JIuHUM. [lepuoandecku NosiBIIsIOLIMECs
Ha PBIHKE OTBITHBIE 00pas3Ilbl MPHOOPOB, PeaTN3yOIIe 3TOT IPUHITUN (HampuMmep,
BOP-1), no3BoJISIIOT ONPEAEIUTh PACCTOSIHUE 10 HEOTHOPOAHOCTH. DTO, HECOM-
HEHHO, SIBJIIETCSl IPEUMYILECTBOM JaHHOro crocoda. OnHako HeOobIIas Jajlb-
HOCTb OOHapy:xkeHus (peasibHO 10 500 M), HU3Kast JOCTOBEPHOCTD (Yallle BCEro 3a
HEOTHOPOTHOCTh MPUHUMAIOTCS] KOHTAKTHBIE COCTMHEHHSI B JIMHUM ) TIOJTYIeHHBIX
pe3yIbTaTOB M3MEPEHUH JeJIal0T MPUOOPH! ITON TPyMITEl 3(PPEKTUBHBIMU TOJIBKO
VISl PETUCTPALNH «HOBBIX» TTOTKTIOUEHHUI K JIMHUX TPU HEOOJIBIINX U3MEPSIeMbIX
paccrosiHusx. Bricokas 1ieHa 1 CJI0KHOCTb peasn3allii JaHHOTO criocoba oOHapy-
YKCHUSI, OTPaHNYCHHBIC (DYHKIIMOHAIbHBIC W TEXHMYECKHE BO3MOKHOCTH OTIBITHBIX
00pa31oB NpUOOPOB NPENATCTBYIOT UX PACHPOCTPAHEHUIO Ha PBIHKE.

yCTPOflCTBa AdHA(IH34 HECHMMETPHH AHHHH

Haubosee pacripocTpaneHHbIM U3 YCTPOMCTB aHAIM3a HECUMMETPHUHX JINHUU $IB-
ssiercst npudop tuna TITY-5. Ipunuun neiictBusi mpubopa OCHOBAH Ha omperesie-
HHUM Pa3sHOCTH CONPOTHUBJICHUI POBOJIOB JIMHUM 110 IEPEMEHHOMY TOKY U OIpesie-
JICHUH YTEUKH I10 MIOCTOSIHHOMY TOKY MEXIY IpoBodaMu JuHuK. smepenus npo-
BOJATCS OTHOCUTEJIPHO HYJIEBOro IpoBoja 3jekTpoceTd. [Ipubop He Tpebyer
«YUCTOM» JIMHUM IpHU padboTe. YyBCTBUTEIBHOCTD €TI0 J0BOJIBHO BBICOKA J/1J151 OOHAa-
PYKEeHUs IPAKTUYECKU JIOOBIX 3aKJI1a/I0K, KOHTAKTHO MOIK/IIOYCHHbIX K JTMHUM. [1pu-
00p 0OHapy>KMUBACT MOCJICAOBATE/IPHO BKJIIOUCHHBIC TPOCJTYIIMBAIOIINE YCTPOHCTBA
¢ BHYyTpeHHUM conpoTtusiieHueM Oosiee 100 Om, napasiiesibHele ¢ TOKOM HOTpeod-
Jienus 6osiee 0,5 MA. Ilpubop umeer u psan HenocraTkos. [Ipu n3HavaIbHON He-
CUMMETPUH JIMHUU (HAalpuMep, 3a CUET MPOAO0JKUTEIIbHON U pa3BeTBJICHHOMH ITpo-
BOJIKM BHYTPH 3[aHHSI, HAJINYHSI CKPYTOK, OTBOJIOB, KOHTAKTHBIX COCIUHCHUN U
T. I1.) IPUOOPBI JAHHO IPYIIIE OIMOOYHO YKa3bIBAIOT Ha HAJIMYHME [10CJICI0BATEIIBHO
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Hg)gﬁloquHoro MIPOCJIYLIMBAIOLIET0 ycTpolicTBa. MI3MeHeHne napamMeTpoB JIMHUN
1382 CMEHBI KJIMMaTUYECKUX YCJIOBUH, HEN/ICaIbHOCTb TeIe(OHHOI JIMHUH, yTeU-

KM 3a cueT ycrapesuiero odopynoanust ATC u T. 1. IPUBOAAT K OIIMOOYHOMY «OTI-
penesICHUIO» MapasijiesIbHO MOAKIIIOYEHHOTO MPOCJIyIIMBaoLIero ycrpoiicrsa. U,
HaKOHeEIl, MCII0JIb30BaHNE B KAYECTBE «TPETHEro» MPOBO/IA HYJIEBOI IIMHBI AJICKT-
POCeTH IPU HEUCTIPABHOCTH B MIPUOOPE MOXKET MPUBECTU K BBIXOIY U3 CTPOsT 000-
pynoBanust ATC, tenedoHHOIl JTMHUM.

YcTpoHCTBa aHAMH3a HEAHHEHHOCTH
napaMeTpoB (IHHHH

B nociemare HECKOIBKO JIET Ha OTEYECTBEHHOM PBIHKE CIIELITEXHUKH MTOSABIJINCH
YCTPOMUCTBA aHAIM3a HEJIMHEHHOCTH IMapaMeTPOB JIMHUM, TPUHLIMII ACHCTBUSA KOTO-
PBIX OCHOBaH Ha aHAJIM3¢ HEJIMHEHHOCTH MMIleaHca TesieoHHON JMHuU. B cBoto
oyepelib, B 3TOi IpyIe NpuboOpoB CYLIECTBYIOT ABE NOATPYIIBL. DTO MPUOOPHL:

» omnpejesone HeJTMHEHHOCTD IBYXIIPOBOJTHONM 00€CTOYCHHOM JINHUN;
» paboraronye Ha peajabHON TerneQOHHON JIMHAN.

[Tpubopsl, onpenessonye HeJIMHEHHOCTD ABYXIIPOBOHOM 00€CTOYEHHOM JINHIN
(AT-2, «Buzup» u 1p.), 06J1a4a0T BEICOKOI 4yBCTBUTEIHOCTBIO U ITO3BOJISIOT OIpe-
AEJIATh IPAKTUYECKH JIIOObIEC HEJTMHEHHbIE yCTPONHCTBA CheMa HH(POPMALIIH, TIOKIIIO-
YyeHHble K JIMHUK. CyIIeCTBEHHBIM HEIOCTATKOM TaKUX MPUOOPOB MPUMEHUTEIIBHO K
TesiepOHHOI JIMHUU SIBJIIETCSl HeOOIIbIIas JATbHOCTh OOHAPYKEHNUs], OrpaHUIEHHAs
($U3MIECKOil JOCTYIHOCTBIO K MPOBOJIaM JIMHUM U HEOOXOAMMOCTBIO OTKJIIOUEHUS
tesieponnoit mHUM oT ATC Ha Bpems IpoBepKH. DT OCOOEHHOCTH IKCILTyaTalluu
HE MO03BOJISAIOT IPOU3BOAUTH ONEPATUBHBIN KOHTPOJIb TeIe(OHHOI JIMHUM 1 OTpaHu-
YUBAIOT JJaJIbHOCTD IpoBepku. [Ipubopsl HanboJsiee IPUroaHbl AJIs1 NEPUOTMIECKIX
IPOBEPOK 0OECTOYECHHBIX OTPE3KOB JIMHUIA (TesICOHHBIX, 3JIEKTPOCETH, CUTHAIN3a-
1K) BHYTpH 3naHus. [Ipubopsl, paboTtatonye Ha peasbHOI TeaeOHHON JMHUN
(SELSP-18/T, KTJI-400), o6s1anaroT MeHbIIEH 1yBCTBUTEIbHOCTBIO [0 CPABHEHUIO C
npubopamu npeabityieit noarpymnmsl. IIpoucxoaut 3To u3-3a TOro, 4To NOMeXu, cre-
1asibHble curHasisl ATC, HaBOIKM MPOMBIIIJIEHHOH YaCTOTbI, IPUCYTCTBYIOIIME Ha
JIMHUY, PEeajIbHO HE MO3BOJISIOT MOJIyYUTh TaKyIO K€ YyBCTBUTEIBHOCTb. OHAKO MX
YyBCTBUTEJIBHOCTb BIIOJIHE JOCTATOYHA [/Isl OOHAPYKEHUS IPAKTUIECKH BCEX U3BEC-
THBIX MPOCITYIIMBAIOIIMX YCTPOICTB ¢ MUTAHUEM OT TesIe(hOHHOH JIMHUU, UMEIOIIIX
HEJIMHENHbIN XapakTep umrenanca. C 1pyroil cTOpoHbl, BO3MOXKHOCTb pabOThI Ha
peasibHOl Tesle)OHHOH JIMHUM, ONEPaTUBHOCTb MPOBEACHUA KOHTpouId (He Oosee
5 MuH) 6€3 HapyIIeHUs] HOPMAJILHOTO (hyHKIIMIOHUPOBaHMs JIMHUU, MAKCUMaJIbHO BO3-
MO>KHas1 JaJIbHOCTb OOHAPYKEHUS POCITYIHUBAIOIIIX YCTPOICTB (HEOCPEICTBEHHO
ot TesieporHoro ammapata 10 ATC), HeoOA3aTeIbHOCTh «YUCTON» JIMHUU Ha MO-
MEHT MOAKII0OYEHHs] TPUOOPa, OTCYTCTBUE 3aBUCUMOCTH PE3yJIbTaTOB IIPOBEPKHU JIU-
HUU OT PEaKTUBHBIX HEOHOPOHOCTEH, HEKaueCTBEHHBIX KOHTAKTOB (CKPYTOK), yTe-
YeK TOKa JeJIal0T MPUOOPH! BTOPOii MOArpYIIEl HanboJsiee NpHUBJIeKaTeSIbHBIMU IPU
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aKcIuTyaTalmy. K HeCOMHEHHBIM TOCTOMHCTBAaM IIPUOOPOB CJIELYET OTHECTH X MHO-
ropyHkumoHabHOCTh. AHasmm3aTop SELSP-18/T BeinosiHeH Kak MOUCKOBBIH IPUOOP
C aBTOHOMHBIM IIUTAaHUEM U B KaUeCTBE IONOJHUTEIbHBIX (QyHKLMII orpenensier BY-
HaBsI3bIBAHHUE U HAJIMYME ayJMOCUTHAIOB Ha JIMHUK. B oTymmdme ot SELSP-18/T kon-
tposutepsl KTJI-3, KTJI-400 kpoMe pyHKLIMM TOMCKA BBIIOHSIOT (DYHKIIMIO 3aILUThI
[IEPEroBOPOB 10 JIMHUM OT yTeuku uHdopmauuu. Hanpumep, KTJI-400 nosHOCTBIO
aBTOMATU3UPOBaH, UMeeT LM(POBOI reHepaTop IIyMa ¢ aBTOMaTHIECKH IiepecTpan-
BaeMbIM criekTpoM. [1pubop okaseiBaeT 3¢ peKTUBHOE NPOTUBOCHCTBIE TAapasLIeIb-
HBIM TeJIe()OHHBIM armaparaM, TeJIe()OHHBIM 3aKJIafgKkaM C MUTaHUEM OT JIMHUU WU
BHEILHUM [IUTaHUEM, TUKTO(POHAM, IOJIKIIIOYEHHBIM K JIMHUU Yepe3 KOHTAKTHbIC 1T
HMHIYKTUBHBIC CbeMHHUKU, MUKPO(OHAM U PaIMOMUKPO(OHAM C MTUTAHUEM OT JIMHUU.
Kpowme 3toro, mpubop 3ammiiaer tejaedoHs! oT ammapatypbl BU-HaBs3sBanmsA, 00-
Hapy>KUBaeT U OTKJIIOYACT armaparypy tuna «resieorroe yxo». B KTJI-400 taxxe
peanm3oBaH HOBBIN 3(()eKTUBHBIA CITOCOO 3aIUTH — KOMIIEHCAIUST TIOCTOSTHHOTO
HaNpsLKEHUs JIMHUM TIPU pasroBOpe, YTO MO3BOJISICT MOJIHOCTBIO OTK/IIOUUTD Mapajl-
JieJIbHbIE TIPOCITYIMBAIOIIME YCTPOICTBA C NUTaHUEM OT JIMHUM. [1pubop MoxeT k-
CIUTyaTHPOBAThCS KAaK Ha TOPOICKHX, TaK M Ha MecTHbIX JIMHUAX (¢ MUHU-ATC).
W, nakonern, npuOOp MOXKHO HCIIOJIb30BATH IS IPOBEPKH JIIOOBIX JIBYXIIPOBOIHBIX
00€eCTOUCHHBIX JIMHUM (3JICKTPOCETh, CUTHAJIN3ALUSA U T. [1.).

Takum 00pa3zoM, MOXKHO CKa3aTb, YTO Ha CETOHSAIIHUI 1eHb, HECMOTPSI Ha Pa3BU-
THUE PbIHKA CIICLITEXHUKH 1151 [IPOBEPKH TeJIe(OHHON JIMHUHM, HE CYILIECTBYET YHUBED-
CaJIbHOI armapaTypsl, TIO3BOJISIONIEH OMPeIeINTh MOAKTIOYeHIE K TesIe(DOHHON JIH-
Huu. bosiee TOro, MHAYKTUBHBIE U EMKOCTHBIE CbeMHHUKH 0€3 paJroKaHaia He oIpe-
OEJISIIOTCS] HU OIHUM IIPUOOPOM U3 MepeyncyIeHHbIX Ipynil. CiefyeT yUYuTeBaTh, 4YTo
HauboJblIee pacnpocTpaHeHue (10 95 %) moJryunsim KOHTaKTHO HOJIKJTIOYEHHbIE YC-
TPOMCTBA MPOCITYILMBAHUS IIEPETOBOPOB € PaIOKaHAIOM U MTAaHUEM OT JIMHUU U
ycTpoiicTBa TUIa «TesiepoHHOE yX0». PacipocTpaHneHo NpociTyIMBaHue ¢ HOMOIIBIO
napasuiesbHbIX TesledonHbIx ammaparoB, AOHoB 1 aBTOOTBETYMKOB. 3HAYUTEIIBHO
OoJiee OPraHU3ALMOHHO CJIOKHBIM, JOPOrOCTOSIIIMM U MEHEE BEPOSITHBIM CJICyET
CUMTATh OECKOHTAKTHOE MOJIKJIIOYCHUE K JIMHUU YCTPOMCTB 0e3 paauoKaHaa, KOH-
TaKTHOE MTOAKJIIOYCHUE YCTPOICTB C BHICOKUM BXOIHBIM COIIPOTUBJICHUEM 1 BHEILTHUM
UTaHueM 0e3 pajinokaHasia, Ucrosib3oBanue anmnaparypbl BU-HaBs3biBanus. Yo ka-
caeTcs BBIOOPA U3 BCEX BHIIIE MEPEUMCIICHHBIX IPHUOOPOB 17151 TPOBEPKH TeIePOHHOI
JIMHUH, TO B Ka’KJIOM KOHKPETHOM CJIy4ae I10JIb30BaTeJIb JOJHKEH UCXOAUTD U3 TOrO,
KaKue THIIbl yCTPOUCTB HauboJiee BEPOSITHO MOT'Y T OBITh ITOAK/IIOUEHBI K JiuHUU. Clie-
AyeT YUYUTBIBATbh MECTO, IIc OHU MOT'YT OBITb YCTQHOBJICHBI, 1 OPUCHTUPOBOYHYIO
MIPOOJLKUTEIIbHOCTD UX padoTel. C Halueil Touku 3peHusi, Hanbosiee 3pPEeKTUBHBIMU
B HACTOsIILIEe BPeMsl SIBJISIOTCS IPUOOPHI PAIHOKOHTPOJISL M IPHOOPbI, aHAJTU3UPYIO-
LI1€ HEJIMHEHHOCTD JIMHUU. DTO BBI3BAHO TE€M, YTO OCHOBHAsI Macca IPOCITyILBAIO-
LIMX YCTPOMICTB paboTaeT ¢ NUTAaHUEM OT TeJIe()OHHOM JIMHUM (T. €. COCPIKUT HeJIu-
HEHHBII UMIeaHC) U nepenaeT HHGpopMaIMIo 10 3(Upy, UCTIOJIB3YS PaJluOKaHal.
[Tpuyem 1151 oniepaTUBHOI IPOBEPKH JIyUILE UCIIOJIb30BATh PHOOPDI, aHATIM3UPYIO-
11e HeJIMHEHHOCTh nmriefanca JiuHuu. [Ipu ouenke npubopoB HEOOXOIUMO YUUTHI-
BaTbh MX JONOJHUTESbHBIE (yHKIMHU. C 3TOi TOUYKM 3peHusi Haubosiee MpeanouTH-
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ie';ﬁf&mn SIBJIAIOTCS IPHOOPHI, O0ecIeYnBaroImue Kak (pyHKIMN TIONCKa, Tak 1 QyH-
3aIIUThI IEPEroBOPOB 10 Tesiedony. B 3ToM cMbiciie Hanbosiee BEIUTPHILIHBIM
10 KPUTEPUHU «IIOUCK — 3aIlluTa» sIBJsieTcsl KoHTposuiep TesedonHoil uHun KTJI-
400, oOaparonyii MOIIHBIMY 3aIUTHEIMU (yHKIMAME. [Iprbop nossossier adpdek-
THBHO TIOJABJISATH MPAKTUYECKHU JTIOOBIE TIPOCITYIUBAIOIIHE YCTPOHCTBA, BKITIOUAst HH-
IyKTHBHBIE U €MKOCTHBIC ChEMHHUKH, MTapalyieIbHbIe TeIe(OHBI, «TeIe(hOHHOE YXO»,
BY-HaBs3biBaHME U T. [I. HAa BCCH NPOTSHKEHHOCTH TeJie()OHHON JIMHUN

MHOropyHKUHOHA/IbHbIE YCTPOHCTBA 3allHTHI
TenedOHHbIX (THHHH

B HacCTosAIICC BpeMsl pOCCHﬁCKHfI PBIHOK WU3[EIMN ClIeIMaJIbHOM TEXHUKHU npen-
CTaBJICH HINPOKHUM BbI60pOM HpI/I60p0B, MO3BOJIIIONIUX C TOW WJIM MHOW CTETIICHbIO
HOCTOBEPHOCTHU O6Hapy){(I/IBaTb HaJIMYUC MpOC/Ty HINBAIOIINX yCTpOﬁCTB, YCTaHOB-
JICHHBIX Ha Teﬂeq)OHHOﬁ JIMHUMH. KpaTKO pPacCMOTPUM HEKOTOPBIC U3 HUX.

MHOrodyHKUHOHAbHbIH MOUCKOBbIH NMpuoop STO31 «[IupaHbaA»

Mpmuoro¢dynkunonanpHbiii mouckoBeiii npudop ST031 «ITupanps» (puc. 3.17)
NpeIHa3HauYeH ISl TIPOBE/ICHNsI ONIEPATUBHBIX MEPOIPHUSATHIA IO OOHAPYKEHUIO U
JIOKaJIM3aliH TEXHUYECKUX CPEICTB HETJIACHOTO MOJIy4YeHHsT HHPOPMAIIH, a TaK-
’Ke JUIA BBISIBJICHHSI ¥ KOHTPOJISI €CTECTBEHHBIX M NCKYCCTBEHHO CO3IAHHBIX KaHa-
JIOB YTEUKH MHPOPMALIUH.

[Tpubop cocTouT M3 OCHOBHOTO OJIOKA yNpaBJiCHUsI M MHAWKAIINHN, KOMIUICKTa
npeobpasoBaTesicil 1 103B0JIIeT paboTaTh B CJICAYIOUIMX PEKUMAX:

» BBICOKOYACTOTHBII IETEKTOP-9a-
CTOTOMED;

CKaHU YOI aHAJIN3aTOP MPO-
BOJHBIX JIMHUI;

nerexrop UK-u3mydennii;
HOETEKTOP HU3KOYaCTOTHBIX Mar-
HUTHBIX IOJICH;
BAOPOAKyCTHYECKUI IPUEMHUK;
AKyCTUYECKUI ITPUEMHUK.

VV VYV V

[Tepexon mpudopa ST031 B sr000ii
U3 PEKIMOB OCYIIECTBIISICTCS aBTOMA-
THUYECKH MPH TOAKJIIOYCHUN COOTBET-
cTBYyIoLIero npeoodpasosares. Mugpop-
Marusi 0TOOpaXkaeTcsi Ha rpapaecKoM
KKU-mucnnee, akycTHUeCKUil KOHT-
POJIb OCYIIECTBIISICTCS Yepe3 IOJIOBHBIC
TesieOHBl JTMOO0 Yepe3 BCTPOSHHBIN

Puc. 3.17. MHOroyHKIIMOHAJIBHEII TONUCKO-
BoIit ipu6op STO31 «ITupanbs»
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TPOMKOIOBOPUTEIIb. YTpaBjieHUE NMPUOOPOM MPOU3BOAUTCS € MOMOIIBIO 16-KHO-
ovyHo# kaBuaTypel. Annapatypa ST03 1 no3BosisieT 00padbaThiBaTh HOCTYTAOLIIE
HY-curnansl B peskume ocryuiorpada b0 CHeKTpoaHaIn3aTopa ¢ MHANKAIAEH
YHCJICHHBIX [apaMeTpPOB.

OcHOBHbIE TEXHHYECKHE XapaKTePUCTHUKH

ITonoca mponmyCKaHUs, KL ....oeeiiiiiiiiiiiiiieieiieeeeeee
YyBCTBUTEIBHOCTD IO BXOLY, MB ..o,
[TorpemnocTs n3MepeHuii (0T BepXHero npenesna), % ..
CKOpOCTb BBIBOJIa OCITHIIIIOIPAMMBI, C
CKOpOCTb BBIBOJIA CTIEKTPOTPAMMBI, C

Pazpenienne rpaduueckoro JUCIUIE, TOUYEK ................... 128x6
B03MOXHOCTb COXpaHCHHS 1 BEI30BA M3
9HEProHe3aBUCUMOI ITAMATH OTOOPAKEHUH ................ 15—60

YCTPOHCTBO 3alIHThl TenedOHHbIX AHHUA «Bapbep-3»

Cuctema 6e3onacHoctu TestepoHHoit mHuN «bapbep-3» paspaborana criery-
QJIBHO JIJIS TOTO, YTOOBI HCKJTIOYHTB JIIO0YI0 BOBMOXXHOCTD TTOJICITY IIMBAHHUS TeJIe-
(hDOHHBIX TIEPETOBOPOB. DTO MOJTHOCTHIO aBTOMATH3NPOBAHHOE YCTPOMCTBO (PHC.
3.18) nonasssiet 00bIe TesieOHHBIC TOACTYIIMBAIONINE U 3BYKO3aIKUChIBAIOIINE
ycrpoiicTsa. [Ipencrapiisis MUHIMAJIbHYIO CJIOKHOCTh B HCITOJIb30BaHMH, «bapb-
ep-3» MPOCTO BKJIIOYAETCS MEX/Ty TeJIe()OHHBIM aIlliapaToM U JIMHHUEH (TesieoH-
HOIl pO3ETKOI1) M aBTOMaTHYECKN 00eCreynBaeT MaKCUMaIbHYIO 3aIUTy OT MO~
CJIyIIMBAIONIMX U 3alIMCHIBAIOIINX YCTPOUCTB jmoboro Tuna. Kpome Toro, ¢ momo-
b0 CIICIMAJIbHON CHCTEMBl MHAMKAIMK MOTPEOUTEII0 CTAHET U3BECTHO O
HONBITKAX MOJKJIIOYNTH YTO-N00 K ero TesieoHHoi mnHun. Cructema obecrieun-
BaeT 3aIIUTY NEperoBopoB oT TejedoHHOro anmapara no ATC, 1. e. Tam, rae
OOBIYHO YCTaHABJIMBAIOTCS YCTPOUCTBA /ISl OAICITYIIMBAHUS IIEPETOBOPOB.

DyHKIIMOHAJIbHBIC BO3MOKHOCTH YCTPOMCTBA 3aIIUTHl TeJIC(HOHHBIX JIMHHUI
«bappep-3»:

» TIOJIaBJICHHE TIOJIC/TY IIIUBAIONIMX YCTPOUCTB (Te1e(hOHHBIX PAO3aKIIAIOK ), He-
CAHKIIMOHUPOBAHHO TMOIKJTIOYEHHBIX K TeIe()OHHOU JIMHNH, BHE 3aBHCHMOCTH
OT UX THUIIOB U CIIOCOOOB MOJKITIOYCHHUS
(B TOM YHCITE C THTYKTUBHBIM CHEMOM );

» TIOIaBJICHHE aBTOMAaTHIECKUX 3BYKO3a-
MIMCHIBAIOIINX YCTPOICTB, MOKTIOYCH-
HBIX K TeJe(OHHOH JIMHAU U aKTUBH-
3UPYEMBIX MOTHATHEM TeJIe(pOHHOM
TpyOKH;

Puc. 3.18. YcrpoiicTBo 3amuTs
TesteoHHbIX JIHNH «bapbep-3»
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4g(“ﬁona]snem/le 3BYKO3AIMCHIBAIOIINX YCTPOMCTB C PYYHBIM YIIPaBJICHUEM 3a-
TIVCH;
3aIlyCK IMKTO(OHOB, aKTUBHPYEMBIX T'OJIOCOM, IIPH TOJIOKEHHOU TenedoH-
HOM TpyOKe;
3amuTa TeJaeOHHOro amnmapara (B peXuMe «OMyIIeHHONH TPYyOKn») OT Che-
Ma nHpopMarun metogamu BY-HaBs3pBanms, MEKPOGOHHOTO 3¢ deKTa;
Os10KMpoBaHre PabOTH MUKPO(POHOB, PabOTAIOMUX 10 TeIe(OHHON JINHNM,
OJI0KMpOoBaHKE PAOOTHI MOAKIIOYCHHOTO K Tee(OHHOM JIMHUH Mapasliesib-
HOTro TesedoHa Win TPyOKwH;
mdpoBas THAMKAIMS HAPSHKCHUS JIMHAY 1 HATTPSDKSHUST OTCEYKH TPH TOJI-
HATOH W MOJIOKEHHON TPYOKe, YTO O3BOJIIET OOHAPYKHUTh JIIOOOE TTOIKITIO-
YeHHUE K JIMHUM;
» BO3MO)XHOCTb MOJIKJTIOUSHNS K JIMHIY 3BYKO3aIMCHIBAIOIICH anmapaTy phl (IMK-
TO(OHBI) [JIs APXUBAINH TeJIe(hOHHBIX MEPETOBOPOB;
ayIroBH3yasIibHAsl MHIMKAINS HECAaHKIMOHUPOBAHHOTO TOIKIIIOYCHUS YCT-
PONCTB cheMa MH(pOPMALIUH, U3MEHSIIOIUX apaMeTpbl TeIe(pOHHOI JIMHUY.

YV VV V VY

OcHoBHbIE TEXHHYECKHE XapaKTePUCTHKH

SF:31112111ETS V1317 845 :Ted Vo) USSR ot TA mo ATC
YpoBeHb MaCKHPYIOMETo mryMa, B ..........ccccooiiiiiii, 1o 40
Hanpsprerne oTceukr, B ... no 50
Hanpsoxerne matanust, B ... 220
[aapuThl, MM ....cccuveeeeiiiieene. .220x110x50

[ToTpebisieMast MOIITHOCTD, BT ......evvviiiiiiiies He Oostee 5

YCTPOHCTBO 3alHTbl Te1e(@OHHbIX NMeperoBopoB
OT NpOCAyUIMBaHHA U 3anucH CTO-24 «Bblorar

YerpoiicTBo 3amuThl TesIe()OHHBIX IEPErOBOPOB OT MPOCITYIIUBAHUS U 3aMKACH
CTO-24 «Bobiora» (puc. 3.19) npennasHauyeHo /Jisi MCKJIIOUCHUS TPOCTYIINBAHUS
Tese(hOHHBIX TIEPEroBOPOB MPHU MOMOIIU CIEIMATU3UPOBAHHBIX IJCKTPOHHBIX
CPEJICTB.

YeTpoiicTBO M03BOJISET:

» TIOIABHUTH TOCJIEIOBATENIbHBIC MTPOCITYIINBAIONIAE YCTPOHCTBA;

» CcHU3UTH A((HEKTUBHOCTD MPUMEHEHHUS IMapaslIeIbHBIX TPOCITYIIUBAIOIINX YC-
TPOMUCTB 3a CYET CHIKEHUS OTHOLICHUS CUTHAJI/IIYM HE MEHee 4eM B 3 pasa
B IPOCJTYIIMBAIOIINX YCTPOUCTBAX CO CTAOMIN3AINEH YaCTOTH U CMEIICHHS
pabodeit 9acTOTH B yCTpoicTBax Oe3 ctabuimsanuu Hecymen Ha 2—4 MI;

» BKJIIOYATh MPOCITYIIMBAIONINE YCTPOUCTBA, YIPABIISIEMBIE TI0 CUTHAITY 3BYKO-
BOTO JIMaIa30Ha, Ha Tepefady 1 3arich IyMa BMECTO HHPOPMAIINH 32 CYET
CO3[aHUsl aKTUBHON ITYMONOI00HOM 1oMexu B nosioce yactoT 10—25 kl'n
Ipu CHATOM TesiepoHHol TpyOKe 1 B nostoce 40—1000 I' mpu nosto:xeHHOI
TpyOKe;
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Puc. 3.19. YcrpoiicTBo 3amuThl Telne(hOHHBIX IEPEroBO-
pos CTO-24 «Bprora»

» yCTaHaBJIMBaTh MACCHBHOE 3arpayIeHUE MpH-
€My CUTHaJIOB PEYEBOro JUara3oHa ¢ Tesie(oH-
HOU JIMHUM TP TTOMOIIY MHIYKIIMOHHBIX TaT-
YHMKOB ITyTE€M YMEHBIIICHUS OTHOIICHUS CUTHAIT/
IIyM He MeHee 4eM B 3 pa3a;

» YCTaHaBJIMBaTbh IIACCUBHOE 3arpakAeHue pac-
npocTpaHeHuo B inHIM BY-curaanos Hecymmx
4acTOT OT 3aKJIAJI0K;

» KOHTPOJIIPOBATH COCTOSTHHE TeJIC(OHHOM JIMHUM:
HaNpsKeHHEe HOMUHAJIBHOE B peXUMe OXuaHus Be3oBa (60 B) ¢ Touno-
cThio He Xyxe £0,2 B, 4yTo no3sosmT 0OHapyKUBaTh NMapasijiesibHO MMO/-
KJIIOUEHHbIC pajino3akiIafky ¢ conporusieHueM 10 300 kOwm;
HanpsbKeHue cpadarbiBaHusl (popMupoBaTesis curHaina « OTBeT cTaHLUM»
(HHBL ry[oK) npu cHsithin TpyOku (40 B) B aBTOMaTHYECKOM pEKUME;
TOK B JIMHUM IIPU €€ 3aMbIKaHUM B pe:kume Habopa Homepa (35 MA), uto
TI03BOJIUT OOHAPYKUBATH ITOCIICIOBATEIbHBIC PAINO3aKIIAIKH C COTPOTHB-
JieareM ot 100 OM u BbiLLE.

Ha nepenneit nanenu npubopa pacrnosioKeHbpl MHAUKATOP U PyUYKa YIPaBJICHUS.
[Tpubop nmeet vetsipe pexuma padboTsl. B nepBom pexumMe npuOop BEIKIIIOUEH U
HE BJIMSCT Ha TeJie(poHHYIO JMHUI0. Bo BTOpOM pekume obecrieunBaeTcsi BO3MOX-
HOCTb 3aIlUTHl IEPErOBOPOB IIPH NMOMOILM AKTUBHBIX U ITACCUBHBIX ITOMeX. TpeTuit
1 9ETBEPTHII PEKUMBI SIBJISIIOTCS U3MEPUTEIbHBIMH.

B Tpetpem pexnmMe npu CHATOH TpyOKe MPHOOP aBTOMATHIECKH MOICTHPYET
MIPOIIECC KITOCTETIEHHOTO CHATHS» TeIe(OHHOI TPYOKH U IIOKa3bIBaCT TEKyIee 3Ha-
YeHHe HanpsbKeHus TesiepoHHON JTMHUM. B 3TOM peskuMe onpenessieTcsi 3HaUCHUE
HanpsbkeHust cpabateiBanus cursaia «Oteer ATC» (IIMHHBIN T'YIOK).

B yeTBepToMm pexuMe mprubOp U3MepsieT TOK B JIMHUU IIPpU HaOope HoMepa. DTOT
PEXUM UCHOJIb3YeTCs ISl OOHAPYKEHHUS [10CJICIOBATEIIbHBIX PaIn03aKIagoK.

YHHUBepCarlbHOE YCTPOHCTBO 3aLUMTbI
TenedOHHbIX MMHHH KZOT-06

YHuBepcasibHOE yeTpoiicTBo 3amuTel Testedonubix JuHuii KZOT-06 — npencrasu-
TeJIb CEMEHCTBA TaK Ha3bIBAEMBIX «TEJIC(POHHBIX ITOIABATEIICH, UCTIOIB3YIOMINX TPHH-
it «Jlydimas obopona — 3To HanageHue». Tesedonneiii nogasutess KZOT-06
(puc. 3.20) ocymiecTBIsIeT 3allyMJICHHE BEPXHETO 3ByKOBOI'O /IMArla30Ha, yXyALlas TeM
CaMbIM COOTHOIIICHHE CUTHAJI/IIIYM Ha BXOJE YCTPOMCTB cheMa nHpopmarmi. B peass-
HOCTH NOJABUTEIb LIYMUT B JIMHUIO TaK, YTO TOBOPUTD IOPOiA IIPOCTO HEBOBMOKHO.

OHH TaKKe YCTaHABJIMBAIOTCS HA «YUCTYIO» JIMHUIO, PabOTAIOT B ABYX PEKUMAX —
oOHapy:keHue u nonassieHue. [1pu j1060M KOHTAKTHOM MOAK/IIOYEHUU K JIMHUM
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Puc. 3.20. Teneponnsiit nogasutens KZOT-06

npuOOp MOAACT CUTHAJI TPEBOTH, IOCJIE YEro
MOKHO BKJIIOUMTD pexuM nopasienus. [Tome-
Xa, [ojlaBaeMasl B JIMHUIO, ACHCTBYET Ha y4acT-
ke oT npudopa no ATC, BeiBos Bece cpencTBa
cbeMa u3 pabodero cocrosnus. JlaHHbI K1ace
YCTPOHCTB 3alLUTHI ABJIICTCS HanboJiee npreM-
JIEMBIM U151 oOecredyeHns: 6e301acHOCTH TeJle-
(OHHBIX 1eperoBopoB. [J1aBHBIN MUHYC TaKMX
npubopoB — HECMOCOOHOCTD 3aUTUTD pa3roBop abonenta or COPM — cucre-
MBI OIIEPaTUBHO-PO3BICKHBIX MeponpusTHil, mpoBoanumas cyosextamu OPJl: ®CBb,
CBP, MB/I.

CKpeMOaepbI

Ot COPM uacTHYHO MOT'YT CIIACTH TaKU€ YCTPONUCTBA 3aLUTHI TeJICOHHBIX ITe-
PeroBopoB, kak ckpemOJiepsl. TeredoHHbIE CKpeMOIepbl — 3TO YCTpoiicTBa mudpa-
MU PaIiK peYeBbIX TeperoBopoB. Tak kak 000i Ko v (P MOKHO BCKPBITH
Y B KOHIIE KOHIIOB 100paThecsl 40 HEOOXOMMOM MH(OPMaIMK, TO CKPeMOJIEPhI TOJIb-
KO CHIDKAIOT OIIEPAaTUBHYIO [IEHHOCTh pacirppoBaHHOro pasrosopa. K npumepy, Bbt
HaKaHyHe 00Cy>K/1a/Iu 10 Tesle(hoHy BasKHYIO BCTpedy, UCTIOJIb3Ys CKpeMOmpyolee
ycTpoiicTBo. Bar pasroBop ObuT epexBayeH, HO pe3ysIbTaThl ACMU(PAMi KOHKY-
PEHTBI MOJTYYWJIM Ha CJICAYIOWUii 1eHb nocsie BeTpeud. Takum oOpaszoM, I HUX
HOTEpsIHA ONEepaTHBHAS [IEHHOCTh MH(OPMAIUH, 332 KOTOPYIO OHH TaK OOPOJIUCH.

Cam ckpem0iiep (puc. 3.21) npezncranisieT cob60il KOPOOOUKY (YepHYIO, CEPYIO,
Oenny10), pasMeniaeMylo psioM ¢ TejieOHHBIM amnmapaTtoM. Takas e KopoOouka
JOJKHA OBITh Y BCceX aDOHEHTOB, PasrOBOPHI C KOTOPHIMU HEOOXOAUMO 3aceKpe-
TuTb. [lopsinok feiicTBuiil co ckpeMOsiepoM TaKoii: Bbl 103BaHUBAETECh 10 A0OHEH-
Ta, 00a BKJII0OYaeTe CBOM CKPeMOJIepHl, JK/IeTe, I0Ka OHU HACTPOATCS APYT Ha Ipy-
ra, ¥ 1ocJjie 3Toro Ha4YMHaeTe Pa3roBapuBaTh.

PaboTa Takux cucteM AenMTCs Ha HECKOJIbKO 3TanoB. Ha nepBom sTane peue-
BOE cooOlIeHNe aO0OHEeHTa 00pabaThIBaeTCs 10 KAKOMY-TTM00 alropuTMy (Koxupy-
eTcs) Tak, 4TOOBI 3JI0YMBIIUICHHUK, [IEPEXBATUBIIMN 00pabOTaHHbIN CUIHAJI, HE
CMOT pa300paTh CMBICJIOBOE COJEPHKAHUE UCXOTHOIo coobuieHus. 3areM obpabo-
TaHHBII CUTHAJI HampaBJisieTcsl B KaHasl cBsizu (TesieoHHylo JmHu0). Ha mociie-
JHEM 3Talle CUI'HaJI, TOJTyYeHHBIH IpyruM adOHEHTOM, MpeodpasyeTcs Mo oopart-
HOMY QJIFOPUTMY (I€KOAMpPYETCs) B peueBoil curHajl. [ljs Toro 4yToObl pacKpHITh
CMBICJIOBOE COZIEpKaHKe 3AIIUIIEHHOI0 KpUNTorpadpuIeckum crocodoM TesaedoH-
HOT'O Pa3roBopa, 3JI0YMBIIUIEHHUKY OTPeOyIoTCs:

» HaJM4YHue KPUIITOAHAIMTHUKA,
» noporocrosiuiee 000pyIoBaHuE;
» BpeMsi JIUIsl TPOBEICHUS] KPUIITOAHAIIN3A.
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[Mocnennuii GpakTop, Kak yKe rOBOPUIIOCH, MOYKET CBECTU Ha HET BCE yCHIINS,
MOCKOJIbKY K MOMEHTY PAaCKPBITHSI COOOIICHNS BBICOKA BEPOSITHOCTD TOTO, YTO OHO
yke ycrapeso. Kpome Toro, MOMEHT PacKpBITHSI MOKET BOOOILE HE HACTYIHTb.

[IpunsiTO cunTaTh, YTO CKpeMOJIepbl 00ECIeYNBAIOT HAWBBICIIYIO CTEIICHb 3a-
LIUTHI TeJeQOHHBIX IEPEroBOPOB. DTO AEHCTBUTESIPHO TaK, HO TOJIBKO B TOM CJTy-
yae, ecJId aJIfOPUTM KOIMPOBAHMS/ICKOANPOBAHUS UMEET JOCTATOUYHYIO KPHIITO-
CTOMKOCTb. AHAJIOrOBbIE aJITOPUTMbI KOIMPOBAHHUsI, KOTOPbIC MCIIOJIb3YIOTCS B HE-
IOPOruX CKpeMOJiepax, 0oJiee MPOCTH 1 MOITOMY MEHee CTOMKHU, YeM Y CHCTEM C
1udpoBoi IUCKpeTU3aLMEel peyur 1 nocsenyomum mudposanueM (Bokoaepos). Ho
CTOMMOCTD IOCJICIHUX BBIILE, KAK MUHAMYM, B 3 pasa. K mocTomHcTBaM KpumTo-
rpag9IecKuX CHCTEM CJICAyeT OTHECTH TO, YTO 3alIUTa IMPOUCXOAUT HA BCEM IPO-
TSKEHUU JIMHUU cBs3u. KpoMme Toro, 6e3pasinyHo, Kakoii anmnaparypoil nepexsara
10JIb3YETCS 3JIOYMBIILIJICHHUK. Bce paBHO OH He CMOXET B peaylbHOM MacIitade
BPEMEHH ICKOIMPOBATh MOJTYYCHHYIO HHYOPMALIHIIO, TIOKAa HE PACKPOET KITIOUEBYIO
CHCTEMY 3allIUTHl U HE CO3[ACT aBTOMAaTUYECKUIl KOMILIEKC 1o nepexsary. K Hego-
cTaTKaM KpUIITOrpaduueckoil 3aluThl TeJe(pOHHBIX IEPEroBOPOB OTHOCSATCS:

» HEO0OXOIMMOCTb YCTAaHOBKH COBMECTHMOI'O 0OOpY/IOBaHHS Yy BCeX aOOHEH-
TOB, y4aCTBYIOIIUX B 3aKPHITEIX C€aHCaX CBA3U. B mociegnee BpeMs NOSIBU-
JIICh «OIHOILJIEYEBbIE» CKPEMOJIEpEl, KOTOPHIE, pellas B HEKOTOPOii cTere-
HU YKa3aHHBII HEJOCTATOK, IIOPOXKIAIOT Pl APYTHX. BMecTo ycTaHOBKH BTO-
poro ckpembiiepa y pOTHUBOIOJIOKHOIO a0OHEHTa OH YCTAHABJIUBACTCS HA
ropoackoit ATC. Teneps coobiieHne pacunppoBeBacTCs Ha CEPEAMHE Y TH,
U NOSIBJIAETCS BO3MOKHOCTD IepexBaTa HH(popManuu ¢ Teae(OHHON JIMHAN
IIPOTHUBOIIOJIOKHOr0 a00oHeHTa. IIpy 3TOM BBl CTAHOBHUTECH 3aJI0XKHUKOM (DH-
HAHCOBBIX AMIETUTOB U HEOBOPOTIIMBOCTH CITyXKALIMX TesIe()OHHOM KoMIIa-
HHUH B CJTy4ae BBIXOJA 3alUTHOrO OOOPYIOBaHUA U3 CTPOS, a TAKIKE HECETE
TaKTHUYECKUE IIOTEPU OT TOTO, YTO NOSABJIAETCS TPETHE JIUL0, 3HAIOLIEE O TOM,
9TO BbI [10JIb3Y€ETECh 3AIUTOH TeIe()OHHBIX IEPETOBOPOB;

» ToTepst BPEMEHH, HEOOXOIMMOTro U1l CHHXPOHH3ALMH allllapaTypbl 1 oOMe-
Ha KJIIOYaMH B Havajle CeaHca 3allUIIeHHOIO COeIMHEHNS;

» HEBO3MO)XHOCTb IIPOTUBOCTOSITh IEPEXBATy peueBoil MH(GopMaIu U3 ome-
LIECHUI B IPOMEKYTKAX MEKIY I1e-
peroBopamu.

B nHacrosmee BpeMsl Ha pbIHKE CHell-
TEXHUKH MOSIBIINCH IPUOOPHI, Ha3bIBaE-
MBIE€ OJHOCTOPOHHUMH MacKHpaTOpamu
(cxpembnepamu) peun. ITpunimn ux nei-
CTBHSI OCHOBAH Ha TOM, 4TO IPU NpUeMe
Ba)KHOT'O PEYEBOr0 COOOIIEHMs OT y/a-
JICHHOT0 a0OHEHTa BJIaJiesIel] MaCKHPaTo-
pa caM BKJIIOYAeT PEXUM 3aIlUTBHL.

Puc. 3.21. Bremmnwuii Bup ckpemoOsepa
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Ogﬁit 3TOM B TeJIe(OHHYIO JIMHUIO NTOAAETCS MHTEHCUBHBI MAaCKUPYIOLIMI 1Ty-
MOBO# CHUTHaJI B TI0JIOCE YacTOT, IIPOIYCKaeMbIX TeJIe(OHHBIM KaHAJIOM, KOTOPBIi
pacrpocTpassieTcsl 10 BCeil MPOTSHKEHHOCTH KaHasa cBsasu. [lockosibky xapakre-
PHUCTHKA IIyMOBOI'O CUI'Hajla U3BECTHA, TO B MACKUPATOPE MMPOUCXOIUT aBTOMATH-
Yyeckasi KOMIICHCAIMsl [IOMEXHU B TIOCTYINUBILEH Ha BXOJI CMECH [10JIE3HOI'0 PEUYEBOro
U IIyMOBOI'O CUTHAJIOB C TIOMOIbIO a/IaITUBHOIO (PUIIbTpA.

st Toro 4ToObl MPOTUBOACHCTBOBATH OJHOCTOPOHHEMY MAacKUPaTopy, 3J10-
YMBIIIJICHHUK MOYKET MOIBITaThCS:

» 3ammcaTb CMecCh I0JIE3HOTO U ITyMOBOT'O CHTHAJIa;

» TPOAHAM3UPOBATH XapaKTep IIYMOBOTO CHUTHAJIa U OIPENEIUTh PACIIOIO-
’KCHHE Iay3 B PEYeBOM COOOIICHNN;

> OIpEeNeNUTh XapaKTePUCTHKHU IIIyMOBOT'O CHT'HAJIA B I1ay3aX PeYeBOTO COO0-
IICHMS;

» BOCIOJIb30BAaThCSl ATANTUBHEIM (PUIIBTPOM ISl OYMCTKHA PEYEBOTO CHUTHAIIA

OT TIOMEXH TI0 MOJTyYCHHBIM XapaKTePHCTUKAM IIIyMOBOT'O CUTHAJIA.

Kak BuiHO M3 BBIIECKAa3aHHOIO, 3aja4a 3Ta TPyJOeMKas U TpeOyeT 3Hauu-
TEJIbHBIX MaTE€PHAJIbHBIX 3aTpaT U BpeMeHU. MacKkupaTop UCHOIb3YyeT I KOM-
NEeHCaluK IIyMa aJalTUBHBIA (UIbTP, UMEIOIUI HEKOTOPOE BpeMs aJalTaluy.
Yem Ooutbliie BpeMs alalTalliy, TeM JIydlle KoMmreHcanus noMexu. Orciona cie-
AyeT, YTO JJIs1 YMEHbIICHHUs] BPEMEHU aJlaliTalluil TP MAaCKUPOBKE CJICAYeT HC-
[10JIb30BaTh 00Jiee OHOPOJHBINA ITYMOBON CUTHAJI, XapaKTePUCTUKH KOTOPOro
Jierye BBIYUCJIMTD 3JI0yMBIIUIEHHUKY. EciM 1711 MaCKMpPOBKM MCIIOJIb30BaTh IIIy-
MOBOIl CUTHaJI, XapaKTePUCTUKHU KOTOPOro OyayT IMHAMUYECKU U3MEHSTHCS, TO
COOTBETCTBEHHO CHM3MTCS YPOBEHb KOMIICHCALIUU NIOMEXH B TpyOKe BiIajiesiblia
Mackuparopa (OyaeT Xy»Ke CIIBIIIHO), HO IIPY 3TOM 3aj1a4a 3710y MBIIIJIEHHUKA Ce-
PbE3HO OCIIOKHUTCH.

[TostoxkuTeIbHBIE CTOPOHBI IPUMEHEHUS] OTHOCTOPOHHUX MaCKHUPaTOPOB:

» JIOCTATOYHO BBHICOKAsI CTEIICHb 3aIlMTHI BXOASAIMX COOOIEHHI;
» BO3MOXHOCTb pa0dOTBl ¢ MOOMJIbHBIM a0OHEHTOM.

HenocraTkn 0qHOCTOPOHHUX MacKUpPaTOPOB:

» HEBO3MOXKHOCTb 3aKPbITUSI HCXOAAIMX cooOuieHuil. s npeonosieHus 3To-
r'0 OrpaHNYCHAS IOTPEOYyeTCs yCTAaHOBUTh MACKAPATOPBEI 000MM aDOHEHTaM,
IpUYeM BECTH PasroBOp B AYIUIEKCE MM HE YHACTCS, MOCKOJIBKY Ka)KIOMY
abOHEHTY 1O OuYepeNy MPHUACTCS BPYUHYIO BKJIIOYATh PEKAM MACKUPOBKH U
9TO BPSII JIM 11eJIecO00pa3Ho, TaK KaK MPOIIe, IeIIeBIIe  HaJIe)KHEe BOCIIOIb-
30BaTbhCsl KOMIUIEKTOM CKpeMOJIEpOB;

» HaJIn4#e BBICOKOTO YPOBHS IITyMa B TPpyOKe abOHEHTa, epearonero cood-
LICHHE. YCIIbIILIAB IIyM B TPyOKe, KHCTPCHUPOBAHHBIN» a0OHEHT MOXKET Ha-
YaTh repeaaBaTh COOOMICHNE TPOMKHIM T'0JIOCOM, IIPH 3TOM COOTHOIICHHE
aAMIUTUTY/I IOMEXH 1 TIOJIE3HOT0 CUTHAJIa Ha ero Iiede Tesie()OHHOU JIMHAN
CHH3HTCS, 9YTO OOJIETYUT KOHKYPEHTY 3a/1auy IO OYMCTKE COOOIIEHHs OT
MIOMEXH.
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Hcnoab3oBaHHe PAaAHOPETPAHCAATOPOB

Panmoperpanciarop — 3To paguonepenarolee yCTpoicTBo, epeaaromee (pe-
TpaHcJmpylolee) 0e3 NCKaXKeHUH 3BYKOBOI CUT'HAJI, CHUIMAeMBbIii ¢ TeJIe()OHHOM JTu-
HUU. PaimopeTpaHcsiTOphl, Tak K€ KaK U PainOMUKPOQOHBI, paboTaloT B pa3iimy-
HBIX YaCTOTHBIX JiMana3oHax. J{Jisi mpociynmBaHus Tere(OHHBIX EPeroBopoB Hc-
HOJIB3YIOTCS CIICYIOLIHE CIIOCOOB (pHc. 3.22) NOAKTIOUEHHS PauOPETPAHCIIATOPOB:

» mapajuliesibHoe MOAKIIoUeHUe K TesieoHHOU jmHuKA. B aTOM citydae Tee-
(hoHHBIC PaOPETPAHCIIATOPHI TPYIHEE OOHAPYKUBAIOTCS, HO TPEOYIOT BHEII-
HEro NCTOYHHUKA MTUTAHNS,

» TI0CJIeNOBaTEIbHOE BKJIIOUCHUE TeJIe()OHHBIX PaTHOPETPAHCIATOPOB B pas-
pBIB TIpoBofia Teie)OHHON JIMHUHU. B aTOM cityvae nuTtanue TeiaedoHHOTO
PamropeTPaHCIATOPa OCYIIECTBIISICTCS] OT TeJIeOHHOUN JIMHIK U B (DU OH
BBIXOZIUT (T. €. HAUMHAET Tepefiavy ) ¢ MOMEHTa TojibeMa Tele(poHHOI TpyO-
KM aOOHEHTOM;

» WHAYKTUBHOE IMOIK/IIOYCHHUE K JIMHUM MOJIpa3yMeBacT HCIOIb30BAHHUE OT/CITh-
HOT'O UCTOYHHKA MUTAaHMS.

[Tonksouenne TeeoHHOro paauoPEeTPAHCIATOPA MOKET OCYILECTBIIATHCS Kak
HEINOCPEICTBEHHO K Tee(OHHOMY armapaTy, TaKk U Ha JII00OM y4acTKe JIMHUU OT
tesedona abonenta 1o ATC. B Hacrosiee BpeMsi CyliecTBYOT Tejie()OHHbIE pa-
AMOPETPAHCIIATOPH!, TO3BOJISIOIIUE TPOCIYIIMBATh IOMEIICHUE Yepe3 MUKPOPOH
Jiexauiei TpyOku.

Cy11eCcTBYIOT CUCTEMBI ITPOCIIYLINBAHUS TeJe(QOHHBIX Pa3roBOPOB, HE TPeOyIo-
LI1€ HEIOCPEICTBEHHOrO 3JICKTPOHHOI'O COCMHEHUS C TeJIe()OHHOHN JIMHUEH. DTH
CHUCTEMBI MUCIOJIb3YIOT MHIYKTUBHBIN crIoco0 (TIpy TTOMOIIM KaTyIIeK) chemMa MH-
¢opmaru. OHM 1OCTATOYHO I'POMO3/IKH, ITOCKOJIbKY COIEPKAT HECKOJIbKO KacKa-
noB ycuseHust cjiaboro HY-curnana u o0s3aTesbHBIN BHEIIHUNA MCTOYHUK IMUTA-
Hus. [loaTomMy Takue cucTemMbl He HalIM HIXPOKOTO MPAKTHUYECKOTO IPUMEHEHHUS.

Hnst npuema uHpopMaIMU OT TeJISPOHHBIX PAAUOPETPAHCIITOPOB UCIOJIB3Y-
I0TCSI TAKUE e IPUEMHHKH, KaK B aKyCTHYECKHX YCTPOMCTBaX cbeMa HHpOpMaLuu
10 pajInOKaHATY.

B Hacrosimee Bpemsi NOSIBUJIMCh CUCTEMBI IiepexBaTa (akcoOBOH M MOIEMHOI
CBfI3U, KOTOPbIC IPH MCIIOJIb30BaHUU IIEPCOHATIBHOTO KOMIIBIOTEPA CO CIICLUaIb-
HBIM IIPOTPAMMHBIM OOECIIEYeHUEM ITO3BOJISIOT MOJyYUTh Pacmu(poBKy HHPOP-
Maruy. OJHAaKO TaKUe CUCTEMbl OYCHb I0POTUE U IOKa He HAllUIA [MIMPOKOro MpH-
MEHEHUs B Hallei cTpaHe.

TeanedOHHBIN pagHoOpeTpaHCcaATOp ¢ AM
B AHAra3oHe 4yacTtoT 27—28 Ml

YerpoiicTBo npeacrasiisier coboit TesieoHHbIN paguopeTpanciasaTop. [locie-
OHUI O3BOJISICT IPOCITYIIMBATh TeJIe(POHHBII Pa3roBop Ha paJIMONIPUEMHUK Adana-
30Ha 27—28 MI'1 ¢ aMIuIUTYyJHOH MOAYJISILUCH.
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PamropeTPaHCIISITOPOB

[IpuHuunuanbHas cxema 3Toro yCTpoiCTBa n300paxkeHa Ha puc. 3.23.

YerpoiicTBo npencrasiisieT cOO0M MaJIOMOIIHBIN OJHOKACKAIHbIH IepelaTYuK C
AM u KBapLeBoil cTaduM3anKeil Hecyliel YacTOTHI.

3ajaromuii reHepaTop BEIIOJIHEH 110 TPAAULUOHHON cXxeMe Ha TpaHsucrope V71
tuna KT315. Pexxum TpaH3ucTopa 1o NOCTOSSHHOMY TOKY 33/1a€TCsl pE3UCTOpaMu
R2u R3. KBapuesblii pezoHaTop ZQ/ BKIIOUEH MEXIY KOJUICKTOPOM U 06230 TpaH-
sucropa VT'1. OH MOeT ObITh JTI00BIM Ha OIHY U3 YacTOT Auana3oHa 27—28 MI'm.
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Puc. 3.23. [IpunuunmanbHas cxeMa TelIe(pOHHOTo Aot Vmgm
panuopetpanciaTopa ¢ AM B quama3oHe 4acToT _L 000 1

27—28 MI'y

KonTyp, cocTosimumit u3 kaTymku L2 1 KOHIeH-
catopa C3, HACTPOCH Ha YaCTOTY KBapIlEBOTO -+
pesonaropa. C kaTymku cBssu L/ curxas no-
CTyIIaeT B aHTEHHY, B KaueCTBE KOTOPOH HcC-
HOJIb3YIOTCS Tesle(hOHHbIE ITPOBOJIA. 2

Hpoccens JIpl cayxuT 1jsi pasnesieHust
BY- u HY-curnanos. [uon VDI npenoxpansier
YCTPONCTBO OT BBIXO[A U3 CTPOs B CJIy4ae He-
HpaBUJILHOIO NMojiKoueHus. Cxema MoKIIoye-

HUSl yCTPOICTBA ITpeficTaBieHa Ha puc. 3.24.

[Tepenarunk nofxoYaeTest mapauiesbHO TesiedoHHoi TpyOke. Korma TpyOka mo-
JIOJKEHA Ha pblyar, pasroBOPHBII y3eJ1 OTK/IIOUEH OT JiMHUM. [lofikimoueHa K JIMHIM B
9TOT MOMEHT TOJIbKO LIeTIb BBI3BIBHOTO ycTpoiicTBa. Takum 06paszoM, 10 TeX HOp MoKa
TpyOKa He CHSITa, HaIPSLKEHUE MUTAHUS Ha NepefaTydk He noctymnaeT. Kak Tosbko
TpyOKy CHUMAIOT, K JIMHAM NOJIK/TIOYAaeTCsl Pa3roBOpHasl 4yacTb. Bo Bpems pasroBopa
TOK 4Yepe3 PasroOBOPHYIO YaCTb MEHSETCS] CHHXPOHHO C PEYblo, COOTBETCTBEHHO M3Me-
HSICTCSI ¥ HANpshKeHHe B Toukax +/11 u —/I1. VI3smeHeHne HanpshKeHusl TATaHUsT TIPABO-
IOWAT K COOTBETCTBYIOIEMY M3MEHEHHIO aMIUIUTYHbl reHepupyeMblx BY-kosebanmii,
T. €. MeeT Mecto AM. B pesynbTaTe pa3roBop MOXKHO CJTyIIaTh Ha paccTossHAM 10 S0
M Ha NIPUeMHUK auanaszoHa 27—28 MI'n, pabotaromuit Ha npueM AM-curnana.

Tpansuctop V71 moxer obiTh THIOB KT316, KT3102, KT368. Huon VDI —
K521, KJ1510, [1220. Ipoccerns /{p I HamoTaH Ha (GEppUTOBOM CTEPIKHE MAPKH
600HH auamerpom 2,8 MM u qymmHO#U 14 MM, oH copepkut 150—200 BUTKOB Ipo-
Boga I1OB 0,1.

Katymku L1 u L2 HaMOoTaHBI Ha OJIMCTHPOJIOBOM Kapkace oT KB-npuemuukos
AuaMeTpoM 8 MM C MOACTPOEUHbIM cepieuHrkoM. Kartymika L2 copepxut 12 BUT-
xoB nposofa [19B 0,31. Karymka cBsisu L/ HamaThiBaeTcs NOBepX KaTymku L2 u
COZIEPKUT 3 BUTKA TOT'O K€ IPOBOAA.

Hacrpoiika ycTpoiicTBa ocyecTsisieTcs IyTeM HacTpoiiku koutypa L2, C3 Ha
HecyIyo yactoty. [1pu nogkimodeHnu ciaeayeT yuuThBaTh HOJISPHOCTb HAIIPSKE-
HUS JIMHAX.

22k

10k

+1m

Puc. 3.24. Cxema nogximoue- NMHUA = nena
TPAHCJIATOPA

ATC
HUS TeJICOHHOTO pagnope-
D
|
I
|
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4& TenedOoHHbIA peTPaHCAATOP Y-auana3oHa ¢ YM

HaHHOE yCTpOICTBO NMEET CXOICTBO C MPEIBIYIIUM I10 CIIOCO0Y MOACOeInHE-
HUA K TesieoHHON JiuHuu. OHO mpesicTaBisieT co0oil MaJIOMOIIHBIN NIepeJaTylK,
paboTatomuii B iuanasone YKB ¢ ucnosnb3oBanueM 4acToTHOM Momyssuuu. Jlais-
HOCTb JIeHCTBUA nepegarynka — okoJjio 100 m.

[IpuHumnuanpHas cxema ycTpoiicTsa IpeacTasiieHa Ha puc. 3.25. OcoOeHHOCTb
CXEMBbl COCTOUT B TOM, YTO IE€pedaTylK, COOpaHHblil Ha TpaHsucrope V71 Tuna
KT315, nuraercs oT Tesie(pOHHON JIMHUM, UCIIOJIb3YSl €€ B KayecTBE aHTCHHBI, a
YM ocyuecTBiseTcs MyTeM U3MEHEHUsI EMKOCTEH IIepeXo0B 3TOr0 TPaH3UCTOpa
[IPU U3MEHEHNUHU MUTAIOIIETO HAIPSKEHHUSI.

3ajaromuii reHepaTop BBHINOJHEH Ha TpaH3uctope VT no cxeme ¢ obueit 6a-
30i1. HanpsikeHne oOpaTHOI CBSA3M MOCTYIAET HA €ro SMUTTEP C HeJIUTEJIsl, COCTO-
smero u3 kouaeHcaropoB C2 n C3. YacToTy 3ajaioiero reiepaTtopa onpenessiiorT
koHueHcaropel C2, C3, Karymka L] 1 MEX3JIEKTPOIHBIE EMKOCTH TPaH3UCTOPA
VTI. C xonnekropa Tpansucropa V71 curnan yepes konpencatop CI nocrynaer B
JIMHUIO, TIPOBOJI KOTOPO# MCIIOJIb3YETCsl B KauecTBe aHTeHHHL. [poccensb /pl ciy-
KUT U pasnesienns BU- n HY-cocrapisomux cCUrHasos.

[TonksroueHne TaHHOTO YCTPOMCTBA K JIMHUU aHAJIOTMYHO MOIKJIIOYCHUIO YCT-
policTBa, ONMCAHHOTIO BbILIE (CM. puc. 3.24).

Kartymka L1 6eckapkacHasi, iuaMeTpoM 4 MM, COIEP:KUT 6—7 BUTKOB ITPOBOJA
I19B 0,3. Ipoccens /[p1 — nanyktuBHOCTHIO He MeHee 30 Mx['H Trma JIIIM 0,1.

Hacrpoiika nepenaTdnka 3akitoyaeTcs B 10A00PE CONPOTHUBJICHHS PE3UCTOPOB
R2 vy R3 nuis noJtyyeHust MakCUMaJIbHOTO u3itydeHust. KoHTyp nepengaryumka Ha-
CTPauBAIOT PACTSHKEHUEM WM CKaTHEM BUTKOB KaTyIIKH L/ Ha cBOOOMHBIN ydac-
Tok YKB UM-auanazona.

TenedOHHBIA PeTPaHCAATOP C MUTAaHHEM
OT Tened@OHHON AUHHUH

YcerpoiicTBo, cxema KOTOPOro mpejicTaBjieHa HUKE, npencraniser coboit YKB
YM-niepegaTuk B pagHoBEIAaTEIbHOM Uana3oHe 9actoT. IIlnraerca oHo OT Tee-
(hOHHOI JIMHUU U UMEET BBIXOAHYIO MOIIHOCTb 0k0J10 20 MBT. OcHOBHOE oTiiMume
3TOr0 YCTPOMCTBA OT ONMCAHHBIX BBILIC 3aK/II0YACTCS B CIIOCOOE MOACOCAMHEHUS K
TesieoHHOI JMHNK. B aHHOM coty-
4ae yCTPOHCTBO MOAKIIOYACTCA B pas- —

PBIB OTHOTO M3 MPOBOIOB JIMHUU B+ w1 oce L
JIIOOOM MeCTe 110 BCeil IJIMHE Kabesi. *

[IpunumnuanbHas cxema paauo- ciss | S H r2

peTpaHcsaTOpa IpeacTaBieHa Ha I T 100 e L

puc. 3.26. Pesuctop R Brmoyaercs VTt
KT315

Puc. 3.25. ITpunnunuasnbHas cxema .
—— C4
TeneoHHoro perpancisTopa YKB- Ri 22 T oo
330
nuanasona ¢ YM 1
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Puc. 3.26. [TpuanunmasbHas cxema Tene()OHHOTO peTPaHCIATOpa C MUTaHUEM
OT TeIe(OHHON JIMHIH

B pa3pbIB OJTHOT'O U3 IIPOBOJIOB TesiedonHol cetu. I1pu cHaTHN TPyOKN TesreoHHO-
ro anmnapara B LeMH MOosABJIsIeTCS TOK, KOTOPHIi, B 3aBUCUMOCTH OT THIIA alnapara u
COCTOSTHMSI JINHUM, HaxoauTcst B npenenax 10—35 MA. DToT Tok, mpoTekas yepes
pesuctop R, BbI3bIBaeT Ha HEM MafieHue HanpshkeHus nopsaaka 4—25 B. Hampsa-
’KCHUE MOCTYMAeT Ha BRIIPSAMUTEIbHYIO THOMHYI0 cOopky Trmna K11407, 6naronaps
KOTOPOIi YCTPOHCTBO MOXKET HMOJIKJIIOYATHCS B JIMHUIO Oe3 COOJIIOACHUS MOJISIPHOC-
TU. BbICOKOUacTOTHAs 4acTh CXEMBI 3aUTHIBAETCS OT NAapaMETPUYECKOro cTabu-
Jm3aTtopa, coopaHHoro Ha pesuctope R3, cradbmwurpone VD3 tuna KC191 u kon-
neHcarope C7. CTaOmwim3aTop OrpaHUYMBACT M3JIUILEK HAMPSKEHUS, MOCTYIAIo-
IIero ¢ AuoaHoM coopku VDI.

3aparomuii reHepaTop BbiosHeH Ha Tpan3uctope V711 tuna KT315. Pabora Ta-
KO0 reHepaTopa nogpoOHO ObLIa OIMcaHa IPU PAaCCMOTPEHUH CXEMHBIX peIleHUI
pagroMuKpo(poHOB. YacToTHas MOIYJIALUS OCYIIECTBIISAECTCS IIyTEM HU3MEHEHUS
emkocTr Bapukana VD2 tuna KB109A. Monynmpyioniee HanpspKeHUE MOCTyaeT
U3 JIMHUM Yepe3 IOCJIe0BaTeIbHO BKIIIOYeHHbIe pe3ucTop R2 u koHpeHcarop C1.
Ilepsblit orpanmuuBaeT yposenb HY-curnasa, Bropoit — UCKIIIOYaeT IPOHUKHOBE-
HHE NTOCTOSIHHOT'O HAIPSKEHUs JIMHUM B LI€IIb MOy IATOpa. YacToTHO-MOIYJIUpO-
BaHHBII CUTHAJI C KATYIIKU CBSI3U L2 OCTyNaeT B aHTEHHY, B KA4eCTBE Hee UCIOJIb-
3yeTcs OTPE30K MOHTA)KHOI'O MPOBOJiA JUIMHOH, PaBHON YeTBEPTH [IJIMHBI BOJIHBI,
Ha KOTOPOii paboTaeT nepegaTyuk.

Tpansuctop V71 moxxno 3amennth Ha KT3102, KT368. [{nonnyto coopky VDI
MOXHO 3amMeHNTh Ha yeThipe auona KJ[102 nmm KJ[103. Ctabumurpon VD3 MoxHO
UCII0JIb30BATh JII000I ¢ HanpskeHueM crabumsanun 6,8—10 B. Konnencatop C7
JOJDKEH OBITh paccuMTaH Ha paboyee HampshKeHUeE, OoJiblliee HANPsKEHUs: CTabu-
ymsaru VD3. Karymika L/ HamoTaHa Ha KOpITyce MOJACTPOSYHOro KOHIeHCaTopa
C5 u conepkut 7 BuTKoB nipoBoza [19B 0,31. Katymka L2 HamoTaHa noBepx Ka-
Tymku L1 TeM e PoBOIOM — 2 BUTKA.

ITpu Hactpoiike konaeHcaTopsl C3 u C5 noACcTpanBaoT Tak, YTOOBI B HYKHOM
nuanasone (65—108 MI'n) nepenaBasicsi CUrHaI MaKCMMaJIbHO BO3MOXKHON MOII-
HOCTH. J{ajIbHOCTB JeficTBHSA COOPAHHOTO PAIMOPETPAHCIIATOPA B 3aBUCUMOCTH OT
ycJioBuii ipuema coctasisieT 30—150 m.
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e TenedOHHBIH padHOPETPAHCAATOP
& ¢ YM Ha OoAHOM TpaH3HCTOpe

[IpuHumnuanpHas cxema nepefaTduka Ha puc. 3.27 uMeeT MHOro oOuIero co
CXEMOii, IpecTaBieHHOH Ha puc. 3.26. OCHOBHOE OTJIMYME COCTOUT B TOM, UYTO
YM ocyuiecTBisieTcs HE BAPUKAIIOM, a TyTeM U3MEHEHUs IapaMeTpPOB TPAH3UCTO-
pa B 3aBHCUMOCTH OT IpoTeKawouiero Toka. Paguoperpancisarop paboraeT B aua-
na3oHe yactor 65—108 MI'y u obecnieunBaeT nanbHOCTh Nepenadn 10 200 m.

3amaronuii reHepaTop BbloJIHeH Ha Tpan3uctope V711 tuna KT315. Yacrora
reHepaTopa olpenessieTcs mapaMmeTpaMu KoJjie0aTeIbHOI0 KOHTYpa — UHAYKTHB-
HOCTbIO KaTywku L1 u emkocTbio koHAaeHcaTopa C3. Kongencarop C4 obecnieuu-
BaeT OITUMAaJIbHBIC YCJIOBUS BO30Y:kIeHUs reHepartopa. Apoccemu [pl u /p2
pasnensitor BU- u HY-cocrasinsomue curnana. C kosuiekropa Tpansucropa V7'l
cursaj yepes konaeHcarop C2 nocrynaeT B aHTeHHY. B kauecTBe aHTEHHBI UC-
M0JIb3YETCS OTPE30K MOHTAKHOT'O MPOBOJA.

B kauecTBe aHTEHHBI MOYKHO MCII0JIb30BaTh U caMy JIMHUIO cBs3U (puc. 3.28).
st aToro BU-curnan ¢ kosuiekropa tpansucropa VTl yepes kongencatopel C7 1
C8 nocrynaet B Touku A u B cxembl coorBeTcTBeHHO. KoHpnencatop C2 ripu aToM
u3 cxembl uckimovaercs. Bmecro VD1 MOXHO UCII0/Ib30BaTh YETHIPE MO TUIIOB
K102, K510, KI1522 u np.

Tpansucrop KT315 moxno 3amenuts Ha KT3102, KT368 u npyrue Beicokouac-
totHble. Karyika L/ HamoTaHa Ha Kopityce KoHaeHcaropa C3 u coneput 4 BUTKa
nposoga [19B 0,5. dpoccenn — sodbie ¢ uaayktuBHocThio 50—100 mxI'H. Ha-
CTpOIiKa aHaJIOrM4YHa HACTPOUKE CXeMBbl Ha pHc. 3.26.

TenedOHHBIN pagHoOpPeTPAHCAATOP OOABIIOH MOLIHOCTH ¢ YM

[TepenaTuuk, codpaHHbIii IO cxeme, IPUBEACHHOI Ha puc. 3.29, obecnieunBaeT
OoJsipiryto panbHOCTh AeiictBusi — 10 300 m. PabGoraer oH B nuanaszone 65—
108 MI'y ¢ yacTOTHO#I MOAYJISLIUCH.
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Puc. 3.27. ITpunnunuasnbHas cxema teneonHoro  Pue. 3.28. VcnosipzoBanue NN
paguopetpanciaTopa ¢ UM Ha olHOM TpaH3UCTOpe CBSI3M B KAYECTBE AaHTCHHBI
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ABTOrenepaTop cobpaH 1o 0ObIYHOM IByXTaKTHOM cxeMe Ha TpaH3uctopax V71
u VT2 tuna KT315. YactoTHast MORyJ/IsLMS IPOUCXOIUT 3a CUET U3MEHEHUS HaIlps-
’KCHHUS B JINHUHU U, KaK CJIEACTBUE, NU3MEHEHNs HAIIPsYKEHNs Ha 0a3ax TPaH3UCTOPOB
VT1 n VT2. Yactota 3amaetca napamerpamu kourypa LI, C5. Ilpu n3mMeHeHun
emkocTu KonaeHcatopa C35 B mpefenax oT 8 1o 30 nd® nuana3oH BO3MOXKHOIO M3-
MEHEHHs 4aCTOTHI FeHepaTopa HaxoauTes oT 65 no 108 MI' npu nocTosiHHOM UH-
ayKkTuBHOCTH KaTymku L. [Ipoccesns /[p ] — mo0oit ”HTYKTUBHOCTHU B IMaNla30HE
ot 50 1o 100 mxI'n. KaTymka L/ HaMaTbIBaeTCS Ha KOPITyce MOACTPOEYHOI0 KOH-
nencatopa C5 u comepxut 4 Butka nposopa [19B 0,5 ¢ oTBomom OT cepenuHblL.
Karymka L2 namoTana nosepx L/ u uMmeeT 2 BUTKa TOro e nposofa. B kauecTse
TpansuctopoB V71, VT2 moxHO ucnosb3oBath Jjioosie BU-rpansuctopsl. Ctabu-
JuTpoH VD2 — Ha HanpsbkeHne 6—12 B. Ot Hero 3aBUCUT MOIITHOCTD U JUAIIa30H
AeBHALUK YacTOTHI IIepefaTInKa.

Hacrpoiika npousBoaurcs mpu 3aHATOHN Tee(OHHON JIMHUU [Ty TeM MOACTPOHKH
koHTypa L1, C5.

PaanoMHKpODOH-paAHOPETPAHCAATOP
C NUTaHHUeM OT TeedOHHOH (IMHHH

CyLIecTBYIOT PagMOPETPAHCIATOPBI, KOTOPbIE IMO3BOJISIOT MPOCJIYIIUBATh HE
TOJIBKO TeJIe()OHHBIIl pa3roBOp MPH CHATOI TPyOKe, HO M pasroBOp B MMOMEIICHHH,
IJIe OHU YCTAHOBJICHBI, IPH IOJIOKEHHON TPyOKe. DTH YCTPOICTBAa MaJIOMOILHBIE,
TaK Kak UCHOJIb3YIOT NUTaHUE OT JIMHUM U HE MOT'YT NOTPeOIATh TOK Oosiee 1 MA.

[IpuHumnuanbHas cxema Takoro yCTpoHCTBa mpencTasiieHa Ha puc. 3.30.

Bompsimurenshetit moct VDI tuna K11407 nopksoyaercs: napajijiesibHO Tejle-
(hOHHOI JIMHUM HE3aBUCHMO OT IOJIIPHOCTU HaNpskeHUsl B JiuHUM. HanpsikeHue B
JIMHUM TIPY TIOJIOKEHHON TpyOKe MMeeT 3HaueHue okosio 60 B. Dto HanpsukeHue
TIPUKJIAIBIBACTCS K OJIOKY MTUTAHUS, KOTOPBIIA BBITOJIHEH HAa MUKpocxeme DA I, pe3u-
crope R1, xonpencarope CI u tpansuctopax V711 u V2. Mukpocxema DAl tuna
K¥K101 npencrasisier coboii crabuinzaTop Toka, paboTaoMMid IPU HAIIPSKECHUSIX
1,8—120 B. Ilagenue HampskeHus: IpU NPOTEKAaHUM CTAOMJIBHOTO TOKa Yepe3 Ha-
rpy3Ky BO Bpems 3apsiia KoHpeHcaTtopa C1 orpaHM4eHO aHaJIOrOM HHU3KOBOJIBTHOI'O
cTaOWIMTPOHA, coOOpaHHOro Ha Tpansucropax V711 u VT2. Ilpu nonoxeHHoii TpyOke
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%u ~  Puc. 3.30. ITpuHnmnmas-
Hasi cCXeMa painoMUKpPodo-

— Ha-pajliopeTPaHCIIsITopa ¢
c822 o
L% MUTaHUEM OT TesiehOHHOI
10
JIMHUA

KT3102  KT3107 Lo KT315

YCTPOUCTBO paboTaeT Kak OOBIYHBIN paiuoMUKpodoH. OnrcaHue cXembl paJOMUK-
podoHa 1 ero HacTpoiika NOAPOOHO NPUBENEHBI B pasfiesie, MOCBAIIEHHOM pajiio-
MukpogoHam. [Tpu cHATOl TpyOKe HE3HAUUTEIbHOE U3MEHEHHE TOKA, POTEKaIoIIe-
To 4epe3 Harpy3Ky — paiuoMHUKPO(OH, BI3bIBAET U3MEHEHHE pabodeil TOUKHU TpaH-
suctopa V73 1 TeM caMbIM OCYILIECTBIIAET YaCTOTHYIO MOYJIAILIUIO PATUOMUKPO(OHA.

Tpansuctopsl VT1 n VT2 moxuo 3amMenuts Ha KT315 u KT361 cootBeTcTBen-
Ho. Konnencatop C/ — ¢ MUHUMaJIbHEIM TOKOM yTeukd. HacTpoiika ncrounuka
NUTAHUS CBOJUTCS K YCTAaHOBKE PE3UCTOpPOM R/ TOKa, MPOTEKAIOIIEro yepe3 Ha-
rpy3ky. Tok B Touke 4 He HOJKeH MpeBbIIaTh 1,5 MA.

3.2. KOHTPOIb MOOHIBHBIX CPEACTB CBA3H

DJIEKTPOHHBIE CPEICTBA KOMMYHHUKAIMU (Tesnedakxc, Tenerpad u ciyxeOHble u
JIMYHbIE PAJUOCTAHIIMU, COTOBBIE TesIe(OHBI, NEHKEPbl) Ha CErOAHSIHUNA 1eHb
UMEIOT IOBCEMECTHOE PACHPOCTPAHEHHE U IAI0T BO3MOXKHOCTD IOJTyYUThb [IOTpPsiCca-
IOLUI 00BEM [EI0BOI 1 MHTUMHOM NH(OPMALIUK, OTHOCSIIEHCs K UCcCIIeyeMOMY
obbekTy. Tak yx ycTpoeH MUp, 4TO J11000€ TEXHUYECKOe U300peTEHUE YesIoBedec-
KOT0 pasyMa, paclIMpsIoNIee HAIli BOZMOKHOCTHU U CO3aIoNIee I HaC J0MOJTHU-
TEJIbHBIN KOM(pOPT, HEU30EKHO CONEPIKUT B ceOe U OTPULIATEIbHBIE CTOPOHBI, KO-
TOpBIE MOT'YT MPECTABJIATh MOTCHINAIBHYIO OMACHOCTb [UIA MoJsib3oBatess. He
SIBJIIOTCS UCKJIIOUYEHHUEM B 3TOM IUIaHE U COBPEMEHHBIE CPE/ICTBA OECIPOBOIHOM
HepCcOoHasIbHOM CcBsi3M. [la, OHM HECOU3MEPHMO PaCHIMPHIIIA HAIy CBOOOLY, 0CBOOO-
B Hac OT TeJieOHHOro amnmapaTa Ha pabo4eM CToJIe U JaB HaM BO3MOKHOCTb B
Jro00e BpeMs U B JIIOOOM MecCTe CBA3aThCs C HEOOXOMUMBIM KoppecrioHaeHToMm. Ho
HEMHOTHE 3HAIOT, YTO 3TU Yyjeca TEXHUKU CKPBHIBAIOT B ce0e BecbMa OIACHBIE JIO-
ByHKU. Y 17151 TOro 4ToObl OIHAK 1Bl Balll IOMOIIHUK — COTOBBIH Tesie()OH He Ipe-
BpaTWiIcs B Ballero Bpara, 00 3TUX JIOBYIIKAaX HEOOXOIUMO BCE 3HATh.

briTyeT MHeHMe, 4TO COTOBBIE paguoTeIe(OHEl 00ECIIEUUBAIOT BBICOKYIO 0€30-
[IACHOCTb NIEPEroBOPOB, MOCKOJIbKY KaX[blif BXOJ B CBfI3b aDOHEHTCKOIr'O armapara
IPOUCXOMUT Ha JPYroM KaHaje (4acToTe) U, KpoMe TOro, KaHaJIbl IpUeMa U rnepefa-
YU pa3sHECEHBl MeXAy co00i. DTo B elle OoJIbIIEH CTENeHH KacaeTcsi COTOBBIX
CHCTEM, UCTIOJIb3YIOMIUX LIU(POBEIE CTaHAAPTH 00pabOTKH cUrHayIoB. OHAKO CyIle-
CTBYIOT CHCTEMBI, COCTOSIIIAE U3 CIEIUAU3UPOBAHHOIO MHTEUICKTYaIbHOTO KOH-
TpoJIIEpa-AEMOYJIATOpA U IPUEMHHUKA-CKaHEPa, YIIPABJIEMBIX IIOPTATUBHBIM KOM-
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nboTepoM. OrepaTopy A0CTaTOYHO JIMILL BBECTH HOMEP MHTEPECYIOIIEro ero ado-
HEHTa — U KOMILJIEKC Oy/ieT aBTOMaTH4YECKU 3allMChIBATh BCE BXOJISIINE U UCXOJIsI-
1€ 3BOHKH (TIEPETOBOPHI), a TAKKE OMPEesIATh Tesie(hOHHBIE HOMEPa M COMPOBOK-
OaTh MOOWJIBHBIN OOBEKT IPH NIEPeXo/ie U3 COThI B cOTY. Tak Jii 3TO Ha camoM fejie?

YToO0BbI JIydllle MOHATh TPOOJIEMBI, CBSI3aHHBIE C MCIIOJIb30BaHUEM OeCIIPOBOJI-
HBIX CPEICTB CBSI3H, JaBaiiTe BCIIOMHHUM, YTO 3TU CPEACTBA U3 ceOsl IPEACTABIISIOT
1 Kak paboTaioT.

CoBpeMeHHBIe OeCIPOBOIHBIC CPENCTBA IEPCOHATIbHON CBSI3U BKJIIOYAIOT B ce0s1
MOOWIbHBEIE TesIe(hOHBI COTOBOM CBSA3M, MEHKEPH U OECIPOBOMIHBIC CTAIMOHAP-
HBIC pasinoTesIe(OHBbI.

MoobwibHBIe Tee(OHBI COTOBOM CBSA3HM (PaKTHUECKU SABJISIOTCS CJIOKHON MUHHU-
aTIOpHOU IpueMo-Tiepenamouieil paquoctanuueil. Kaxmomy coroBomy TesieoHHO-
My anmnapary IPUCBAUBAETCS CBOW AJIEKTPOHHBIA CEPUIHBIA HOMEDP, KOTOPBIA KO-
OMPYETCsl B MUKPOUUIIE Tesie(hOHa IIPH €r0 U3rOTOBJICHUU U COOOIIAETCSl U3rOTOBU-
TEJISIMU aMIapaTypel CIIELUAIMCTaM, OCYILIECTBJISIOIM ero oocity:xkuBanue. Kpome
TOr0, HEKOTOPBIC U3TOTOBUTEIIN YKA3bIBAIOT 3TOT HOMEP B PYKOBOJICTBE /1J151 [IOJIb30-
Baresd. [Ipu noaxmovyeHuy anmnapara K COTOBOH CHUCTEME CBSI3W TEXHHMKU KOMIIa-
HUM, TPEIOCTABJISIOIIECH YCIIyTH 3TOH CBSI3U, JOMIOJHUTEIbHO 3aHOCAT B MUKPOYUIT
TesiedoHa enle 1 MOOUJIbHBIN MACHTU(HUKALIMOHHBIE HOMED.

MoOubHBII COTOBBIN TeleOH MMeeT OOJIBIIYIO, a MHOT/IA M HEOTPAHMYEHHYIO
OAJIbHOCTD JICHCTBUS, KOTOPYIO OOECIIeunBacT COTOBAasl CTPYKTypa 30H CBsizu. Bces
TeppuTOpUs, 0OCITyKMBaeMasi COTOBOM CHCTEMOI CBfI3U, pasfeicHa Ha OT/E/IbHbIC
MIpUJIEraloue ApYT K APYTrY 30HbI CBS3U, WM COTHL. TesehoHHbI OOMEH B KaxIOH
TaKOH COTe YIPaBJIeTCsl 0A30BOI CTaHIMEH, CIOCOOHON MPUHUMATh U TIepeaBaTh
CHUTHaJIBI Ha OOJIBIIOM KOJIMYECTBE PainovacToT. Kpome Toro, aTa cTaHius HOIKIIIO-
YeHa K OOBIMHOI MPOBOIHON TesIe(hOHHOW CETH M OCHAIICHA almapaTypoi mpeodpa-
3oBanmsag BY-curnana coroBoro tenedona B HY-curaanm mpoBogaoro Tenedona,
HAo00POT, YyeM obecrieunBaeTcs corpskeHue odbenx cucteM. Ilepuonnuecku 6a3o-
Basl CTaHLWS U3JTy4yaeT B 3¢up ciry:keOHbli curHail. [IpuHsaB ero, MOOMJIBHBIN Tejie-
(hoH aBTOMATHUYECKH T00ABJIET K HEMY CBOM CEPHITHBIN 1 MICHTA(DUKAIIMOHHBIN HO-
Mepa U IepeaeT NOoTy4UBILYIOCS KOAOBYI0 KOMOMHAIIMIO Ha 0a30ByI0 cTaHLuo. B
pes3ysbTaTe 3TOro OCYLIECTBJICTCH UIACHTU(HKALMA KOHKPETHOIO COTOBOIO TeJle-
(oHa, HOMepa cueTa ero BJlafesiblia U NPUBSA3Ka anmapaTa K OIpeesIeHHOH 30He, B
KOTOPO#1 OH HaXOAMTCS B AaHHBI MOMEHT BpeMeHH. Koraa nosib30Bartesib 3BOHUT 110
cBoeMy TestehoHy, 6a30Basi CTaHIHS BBIIETISIET €My OTHY M3 CBOOOIHBIX YacTOT TOM
30HBI, B KOTOPOi1 OH HAXOIUTCS, BHOCUT COOTBETCTBYIOLIME U3MEHEHHUS B €r0 CUET U
NepEeIacT ero BbI30B 10 Ha3HaYCHUIO. Ecii MOOMIIBbHBIN 110JIb30BaTESb BO BpeMs pa3-
roBopa IepeMenaeTcs: U3 OHON 30HbI CBSI3U B JIPYTylo, 6a30Basi CTaHLUsA IOKUIac-
MOIi 30Hbl aBTOMAaTHYECKH IICPEBOJIUT CUTHAJI HA CBOOOJIHYIO YaCTOTY HOBOM 30HBI.

[eitmxepsl mpencTaBIAIOT COO0H MOOWITbHBIE PATMOTIPUEMHHUKH C YCTPOHCTBOM
perucTpanuu cooomeHnii B OyKBeHHOM, ITU(POBOM IJIA CMETIAaHHOM ITPeICTaBIIe-
HuM, padboraouye B ocHoBHOM B nuanasone 140—400 MI'n. Cucrema neiimxun-
TOBOH CBSI3W MPUHUMAET COODIIeHNe OT TeslehOHHOTO aDOHEeHTa, KOMUPYET €ro B
HYKHBII (popMaT u nepenaeT Ha NeiKep BEI3bIBAEMOro a0OHEHTA.
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dﬁ%q‘qahnompﬂmﬁ OecrpoBOHBII pamuoTeneoH 0ObeTMHsCT B ce0e OOBIIHBII MPO-
BOMHBIN TesIe(OH, MPEICTABIICHHbIN CAMUM alIapaToM, IMOAKIIIOYEHHBIM K Te1e(oH-
HOIi CeTH, U MPHEeMO-TIepeiaiolnee YyCTPOHCTBO B BUjie TestehoHHOI TpyOKH, obecte-
YMBAIOLICH IByCTOPOHHUIT 0OMEH CUrHalaMu ¢ 0a30BbIM anmnapaToM. B 3aBucumoctu
OT THIA pasuoTesieoHa, NCIIOJIb3YEeMOro qrana3oHa 4YacToT, MOITHOCTH TIepeiaTyn-
Ka 1 YyBCTBUTEJIbHOCTH IIPHEMHHUKA, C y4ETOM HAJIMYHS IOMEX U TIePEOTPaXKAIONIIX
MOBEPXHOCTEN TaJIbBHOCTD CBSI3H MEXIY TPYOKOi M 6a30BBIM armapaTtoM B ITOMeIIe-
HHUU COCTaBJIsIeT B cpenHeM 10 50 M, a B 30HE NPsIMOI BUITUMOCTH — /10 3 KM.
[Ipobsiema Ge3omacHOCTH TIPH MOJTH30BAHUN COTOBBIM TeJIe(hOHOM U JAPYTUMHU
MOOMJIPHBIMH CpECTBAMU IIEPCOHAJIBHOM OECIIPOBOIHOM CBSI3M UMEET [Ba aCIEKTa!

» (usnmdeckyio 6€30MacHOCTh MOJThb30BATEIS;
» Oe3onacHOCTh MH(pOpPMAINH, TIEPeIaBaeMOii C TIOMOIIBIO ITHX YCTPOICTB.

31ech MBl pacCMOTPHM TOJIBKO BOIIPOCHI, Kacaromuecst HHPpopMaIoHHoii 6e30-
nacHoCTH. B HacTosiee Bpemst 3JIEKTPOHHBII ITepexBaT HHPOPMAIIIH, ITUPKYIUPY-
IOIICi B COTOBBIX, OCCITPOBOIHBIX paroTeIeOHaX WIN MEHIKEpax, CTall IMHPOKO
pacpoCTpaHECHHBIM SIBJICHHEM.

DJICKTPOHHBI IIEPEXBAT COTOBOM CBSI3U HE TOJIBKO JIETKO OCYIIECTBUTD, OH K TOMY
e He TpeOyeT OOJIBIINX 3aTpaT Ha armaparypy, U ero o4TH HEBO3MOKHO OOHapY-
*#uth. Ha 3anaze npocitymmBanme n/uiy 3aich pasroBOPOB, BEIYIIMXCS C TOMOIIIBIO
OeCIIPOBOTHBIX CPEICTB CBS3H, MPAKTUKYIOT TIPABOOXPAHUTEIILHBIC OPTaHbl, YaCTHBIC
JICTEKTHBbI, IPOMBIILICHHBIC IITHOHbI, MPEICTABUTEA MPECChI, TeIe(h)OHHbIE KOMIIA-
HHW, KOMIIBIOTEpHBIC XaKepwl U T. 1. Tak, Hanpumep, B KaHane, o craTucTiHYecKuM
nanHbM, oT 20 10 80 % pammooOMeHa, BeTyIerocsi ¢ moOMOIIBIO COTOBBIX TesiehOHOB,
CJTy4aifHO MM TIPETHAMEPEHHO MPOCITYIIMBACTCS TIOCTOPOHHIMH JIMIAMU.

B 3amajHbIX cTpaHax y)kKe JaBHO M3BECTHO, YTO MOOWJIbHBIC COTOBBIC TeJiedo-
HbI, 0COOCHHO aHAJIOTOBBIC, SIBJISTIOTCS CAMBIMU YSI3BUMBIMH C TOYKH 3PEHHUST 3aIH-
THI TIepeaBaeMoil HHPOPMAITHH.

[Mpuntmn nepenaun MHGOPMAIMK TAKAMH YCTPOMCTBAMH OCHOBAH Ha HM3JTyde-
HHUHU B 3QUp paaMOCUIHANA, TI03TOMY JIIO0O0i YeIOBEK, HACTPOUB COOTBETCTBYIO-
mee paauoNpreMHOEe YCTPOMCTBO HAa TY € YaCTOTY, MOJKET YCJIBIIIATh KaKI0e
Bamie cy10Bo. J{J1sl 3TOro naxke He Hy>KHO UIMETh 0CO00 CJIOXKHOM ammapaTypbl. Pas-
rOBOp, BEAYIIMIICA C COTOBOTO TesieoHA, MOXKET OBITh MPOCIIYIIAH C TOMOIIBIO
POrpaMMHPYEMBIX TPUEMHUKOB-CKaHEPOB ¢ moJtocoii mpuema 30 k11, criocoOHbIX
OCYIIECTBJIATh MOKCK B auanazone 450—1900 MI.

Jlerde Bcero mepexBaThIBAIOTCS AHAJIOTOBBIC HETIOBIKHBIC WM CTallMOHAPHbBIC
COTOBBIC TeJIe(OHBI, TPYHEE — MOOWIbHBIC, TaK KaK IepeMelIeHie abOHeHTa B IIPO-
I1ecce PasroBopa COMPOBOKIACTCS CHIKEHUEM MOIHOCTH CHTHAIA M [IEPEXO/IOM Ha
JpyTUe YacTOTHI B CJTydae Nepeavyl CUrHasIa ¢ OJHOI 0a30BOl CTAHIIMN Ha APYTYIO.

Bosee coBepIeHHBI ¢ TOYKU 3peHHs 3aIIUThl HHYOPMAITUH ITH(PPOBBIE COTOBBIC
TesieoHbl, nepeaonye nHpopManuo B Buae nudposoro koga. OnHAKO UCIIOb-
3yeMblii B HUX aJITOPUTM IU(PPOBAHUS MOKET OBITh BCKPBIT OIBITHBIM CIECIIMAIINC-
TOM B T€YEHHE HECKOJIBKAX MUHYT C TIOMOIIIBIO IEPCOHAILHOTO KOMITbIoTepa. YTo
KacaeTcs II(pPOBBIX KOOB, HAOMPAeMBIX Ha KJIaBHAType MU(PPOBOTO COTOBOTO Te-
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sedona (TenedoHHBIE HOMEpa, HOMEpa KPEIUTHBIX KapTOUeK WJIM MEPCOHAIbHBIE
UIeHTA(UKAITMOHHBIE HOMEepa), TO OHA MOTYT OBITh JIETKO IePEXBAYCHBI C ITIOMO-
IIBIO TOTO K€ LU(POBOrO CKaHepa.

He menee ya3BUMbBIMU € TOUKM 3peHUsI O€30MaCHOCTH MH(GOPMALMU SBJISIOTCS
OecripoBoanblie paguorenedonbl. OHU Npu padoTe UCIONB3YIOT IBE PagMovacTo-
TBL: OIHY — U1 [IEpeiayl CUTHaJIa OT alapara K TpyOke, Ipyryto — oT TPyOKHU K
annapary. Haymuue aByx yacToT emie 00Jblie paciupsieT BOSMOXKHOCTH /s T1e-
pexsara. [laqpHOCTD nepexBaTa, B 3aBUCMOCTH OT KOHKPETHBIX YCJIOBUI, COCTAaB-
JisieT B cpentHeM 10 400 M, a Ipyu UCIOJIb30BAHUM IOTIOJTHUTEIILHON TUIOJIbHON aH-
TEHHHI JUaIa3oHa — a0 1,5 k.

CiienyeT OTMETUTD, YTO 4aCTO PEKJIAMHUPYEMbIe BO3SMOKHOCTH OECIIPOBOAHOTO
Tenehora — mmdpoBoit kon OezonacHocTy (digital security code) M CHIKEHUE
ypoBHS nioMex (interference reduction) — HHUCKOJIbKO HE MPEIOTBPAIIAOT BO3-
MOKHOCTb IlepexBaTa pasroBopoB. OHHU TOJIBKO NPENSTCTBYIOT HECAHKLMOHUPO-
BaHHOMY MCII0JIb30BaHMIO 3TOr0 Tejle(oHa U He JAI0T COCCAHUM paguoTesieoHam
3BOHUTDH OHOBpeMeHHO. ClloyKHee MepexBaTuTh HU(PPOBbIC paguoTesie(poHbl, KO-
TOpPBIE MOTYT UCII0JIb30BaTh IpH padote oT 10 1o 30 yacToT ¢ aBTOMaTHUYECKON UX
CMEHOM I10 onpe/ieJIcHHOMY 3aKkoHy. OHaKO U UX IlepeXBaT HE IPE/ICTaBIseT 0CO-
001 TpyAHOCTH /JIsl CHELIMAJIMCTA.

Takumu ke ysI3BUMBIMH B OTHOLIGHUM 0€30M1aCHOCTH IepenaBaeMoil HHpopMa-
LMY ABJIAIOTCH U NEeHKeprl. B O0/bIIMHCTBE CBOEM OHHM MCIOJIB3YIOT IIPOTOKOJI
POCSAG, koTopblii IpakTUYECKH HE oOecreunBaeT 3aluThl oT nepexsara. Coo0-
LICHHUS B NIEHKMHIOBOI CUCTEME CBSI3M MOI'YT II€PEXBaThIBATbCS PaIUOIPUEMHU-
KaMu Wi cka"Hepamu. CylIecTByeT TaKkKe LeJIbli psil IPOrPaMMHBIX CPEACTB, KO-
TOPBIC MTO3BOJISIOT KOMIIBIOTEPY B COUETAaHUU CO CKAHEPOM aBTOMATHUYECKHU 3aXBa-
THIBaTh Pa0b0YYIO YACTOTY HYKHOTI'O IEHKepa 1M KOHTPOJIMPOBATh BeCb 0OMEH B
KOHKPETHOM KaHajle NEHHKUHIOBON CBSA3H. DTU MPOrPaMMBbl IIPeNyCMaTPUBAIOT
BO3MOKHOCTb nepexsara 10 5000 neiiaxepoB OHOBPEMEHHO M XpaHEHHUE Bceil
repeJaHHoi Ha HUX MH(OPMALMK B CBOCH MaMsTH.

Ha npaktuke paszingaioT y3KONOJIOCHBIEC (aHAJIOIOBBIEC) M IIMPOKOIOJIOCHbIC
(1m¢poseie) kaHaBl Heperaun coodiieHuil. [lo y3KkomosocHbIM KaHaIoM [1OHHU-
MalOT CTaHIAPTHBIN KaHasl, He 00JIafaoluil 4acTOTHON M30BITOUHOCTHIO. JIro0oe
peoOpa3oBaHME PEUCBBIX CUTHAJIOB U IAHHBIX HE JOJKHO IPUBOIUTD K CYILIECTBEH-
HOMY PacUIMPEHMIO CIEKTPa NePeIaBaeMoro COOOIEHHUs.

7151 IIMPOKOIIOIOCHBIX KaHAJIOB 110J10Ca CIEKTPa CUrHajIa CyIIECTBEHHO 00JIb-
e MOJIOCHl CHEKTpa COOOIICHHS, TIOPTOMY BO3MOXKHOCTH TaKMX KaHAJIOB CyIle-
CTBEHHO 00JIblIE, YeM Y3KOIOJIOCHBIX.

JIroOble mpeoOpa3oBaHusl B KaHAJIC CBSA3M COIPOBOXKIAIOTCS IOTPEIIHOCTSIMH,
00YCJIOBJICHHBIMH BJTUSTHUEM Pa3JIMIHOTO POJA MECTAOMIN3UPYIONX (PaKTOPOB 1
nomex. B cBf3u ¢ 3TUM BaxKHOI NpoOJIeMOit Hapsily C KaueCTBOM 3alUThl HH(OP-
MalliH sBJIIeTCS IPobJieMa KauecTBa BOCCTAHOBJIEHHOI'O COOOIICHUS.

PagnovactotHoe 0bO1IeHe (TIeperoBOpsl ) MPOU3BOUTCS, KaK MPABUIIO, C TIOMO-
LIbIO CHEIMAIbHBIX PAIMOCTaHIMIA U paguoTesieoros (puc. 3.31), B ToM uucsie u
COTOBBIX, JICUCTBYIOIINX IPEUMYIIECTBEHHO B inanasoHe Y KB-BouiH.
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a‘gd panroTesie(hOHOM NoApa3yMeBaeTCs paguoCTaHLus, (PyHKIMOHUPYIOLIas B
ndpe ¢ TesepoHHON JIMHUEH, TPAYEM BCS 9Ta CHCTeMa MOXET OBITh JIH0O0 Cyrybo
MHIUBUAYAIbHON (PagUOYIIMHUTENIN ), MO0 IPYNIIOBOM (COTOBOI U TPAHKOBON).

[IpakTuka paanooOieHnsl 3aBUCUT OT KOHCTPYKLMH anmapaTypbl U OCYLIEeCT-
BJISICTCS KaK Ha €IMHOI 00I11eii YacToTe, TaK ¥ Ha Pa3HbIX; KAK OJHOBPEMEHHO, T. €.
OYIUICKCHO, 0e3 MepeKIIIoueHHsl «IIpueM — Iepesiaya», TaKk U [0OYEePE/IHO, T. €.
CUMILJIEKCHO C TaKOBBIM IIEPEKITIIOUCHUEM.

st nepexBaTa pagroneperoBopoB Hajlo 3HATh HECYIIYIO YacTOTY pajiuorepe-
Ha4u, Ha KOTOPYIO B XOJI€ IPOCJIYLIMBAaHUs U HACTPaUBAIOT CBOIO armnapatypy. Eciu
e pabouasi yacToTa NepeaTyrka COBEPIICHHO HEU3BECTHA (HEKOTOPYIO OpUEHTa-
MO 37e€Ch CIIOCOOHBI 1aTh TabapuTHl U KOHCTPYKITUS MPUMEHSEMbIX aHTeHH), TO
MBITAIOTCS BBISIBUTD MOMEHT PAJIMOCBSI3M U BHUMATEJIbHO IPOCKAaHUPOBATH BECh
OMAaIa3oH HIMPOKOBOJIHOBBIM PaJMONPHUEMHUKOM (CKaHEpOM), 3aceKasl HYKHYIO
BOJIHY 10 HIOAHCAM pasroBopa Wiu rosiocy oodmatomerocsi. MHorna nomoOHbli 1e-
pexBaT y/1aeTcsi IPOBECTHU IOCPEICTBOM TEJIEBU3MOHHOIO WK BelaTesibHoro YM-
MIPUEMHHKA JIMOO0 3aMaHOTO «CIKOHA-X3HI0BOIO» paanoTesiedoHa.

3Has, YTo MIPUEM M Iepesiada 3a4acTyio MPOUCXOMAT Ha PA3JIMYHBIX YaCTOTaX,
1eJ1Ieco00Pa3HO UMETb 0]l PYKOM [Ba PajiMONPUEMHHUKA, KaXKIblil U3 KOTOPHIX Ha-
OJIrof1aeT 3a OTHEJIbHOM M0JIOCOM KOHTPOJIMPYEMOTro iMana3oHa.

Tak kak (axT pajuornepexsarta He3aceKaeM, I HeHTpaIu3aluu nogo0Ho! He-
MPUATHOCTHU Pa3pabOTaHbl AKTUBHBIC YJIOBKH, BPOIEC KOIUPOBAHUS PaAMOCUTHAJIOB
WJIM PE3KO IPBITAOIIEH» 4acTOThl. BeTpeTUBIIMCH C TAKUMH W30ILPEHUSIMU, ITPO-
me Oy[eT He MpeoioyieBaTh UX, a MePEeXOqUTh Ha WHBIE Iy TH JOOBYM MOTPEOHOI
uH(popMaLuu.

HuxTo He criopurt, coToBble Tes1eoHBL, EHKEPB! U IPOCTO PAIUOCTAHIIMU OYEHb
npakTudHbl. OCOOCHHO €CJIM 4eI0BEK NOCTOSIHHO B Iy TH. [loaTOMY BCe coBpemeH-
HBIC BUJIbI CBSI3U TaK OBICTPO BHEAPSIOTCS B IIOBCETHEBHYIO *KU3HD JII000T0O 1€JI0BO-
'O YeJIOBEKa, a He TOJIbKO «HOBOT'O pycckoro». OnHako, Bce Mpe ocBanBasi 0opas-
LBl 3aaHON TEXHUKH, Mbl KpailHe PEIKO 3ayMbIBAEMCsl O TOM, KaKylo yrpo3y He-
CeT N0100HOE TEXHUYECKOE HOBATOPCTBO.

CoToBblii Tes1e)oH — 3TO0 3aMevaTesIbHO, yI00HO 1 IpakTuuHO. Ho Ba)HO 3HATh,
YTO B JIIOOOH ammaparype COTOBOH CBSI3W Ha 3Tare pa3padOTKU 3aKJIajIbIBAIOTCS
CJICAYIOIUE BO3MOKHOCTH:

» TpencTrapiieHue HHPOPMAIUH O TOYHOM MECTOIIOJIOKEHIH a0OHEHTA;

» 3allUCh U NPOCJIyIIMBAHUE PA3rOBOPOB;

» (uKcauusi HOMEPOB (OaTbl, BPEMEHH, KATETOPUU U T. 1. ) BbI3BIBAIOIICH U ITPH-
HHAMAIOUIEN BBI30B CTOPOHBI,

» JMCTaHLIMOHHOE BKJIIOYEHHE MUKPO(OHA /1JIs1 TPOCITYIMBAHHUSI.

Hemuorue 3HAIOT, YTO HAJIMYMUC MOOMJIBHOI'O COTOBOI'O Te.]'[e(bOHa TIO3BOJIACT
OMPCHCJIMTDb KaK TCKYIIEC MECTOIIOJIOKCHHUE €TI0 BJIa[lCJIblld, TAK U IIPOCJICAUTD €ro
NepeMeucHust B IpouIJIOM.

TCKyHIee TMOJIOKECHHUEC MOXKET BBISIBJISATHCS ABYMSI criocobamu. HCpBbIM U3 HUX
SIBJIAETCS OOBIYHBII METOJ TPUAHTYJIALIANA (HCJTeHFOBaHI/IH), or[pezlenﬂ}omnﬁ HalipaB-
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Puc. 3.31. ITpumep noctpoenust pagnoresie(poOHHON CUCTEMBI

JIeHHe Ha paboTaronuil epefaTiiK U3 HECKOJIBKUX (OOBIYHO TPEX) TOYEK U JArOMINi
3aCEe4YKy MECTOIIOJIOKEHNA UCTOYHUKA parocuruasnos. Heobxomumas g 31010 an-
napaTypa XopouIo pa3paboTaHa, 00J1a1aeT BEICOKON TOYHOCTBIO U BIIOJIHE IOCTYIIHA.

Bropoii MeTon — 4Yepe3 KOMIIbIOTEP IIPENOCTABIIAIONIEH CBA3b KOMIIAHUM, KO-
TOPBII IOCTOSIHHO PETUCTPUPYET, I7I€ HAXOAUTCS TOT NI UHOH aOOHEHT B JaHHBII
MOMEHT BPEMEHU Ja’Ke B TOM CJIydae, Korfa OH He Be[leT HUKaKUX Pa3roBopos (110
UICHTUPUIUPYIOLIUM CITyeOHbIM CUTHAJIaM, aBTOMAaTUYECKH IepeaBaeMbIM Te-
Jie(poHOM Ha 0a30BYIO CTAHIIMIO, O KOTOPHIX MBI FOBOPHIIM BhIlIe). TouHOCTB OMpe-
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HS@H MECTOHAXOK/IEHUS a0OHEHTAa B 3TOM CJIy4ae 3aBHCHT OT IIeJIOTO psijia (ax-
-

T

Tonorpaduu MECTHOCTH;

HAJINYMA [IOMEX U NIEPEOTPAXKECHNUN OT 3MaHUI;

TI0JIOKEHHUsI 0a30BbIX CTAHLMIA;

KOJIn4ecTBa pabOTAIOMIUX B HACTOSIIIMI MOMEHT TeJIe()OHOB B IaHHOI COTe;
pasMepa COTHL.

VVVVYY

AHaIM3 JaHHBIX O C€aHCax CBA3M A0OHEHTA C Pa3/IMYHBIMU OA30BBIMU CTAHIVA-
MM (4epe3 KaKkylo ¥ Ha KaKkylo 0a30ByI0 CTaHIMIO IIepeaBajicad BEI30B, 1aTa BHI30Ba
U T. I.) I03BOJIAET BOCCTAHOBUTD BCE IlepeMelleHusl aDOHeHTa B IIpouuioM. Takue
OAHHBIE aBTOMAaTUYECKU PETUCTPUPYIOTCS B KOMIIBIOTEpaX KOMIIAHUH, IIPEIOCTaB-
JIAIOIIMX YCITYT'M COTOBOM CBSI3H, IIOCKOJIbKY OIlJIaTa 3TUX YCJIyI' OCHOBaHA Ha JJIU-
TEJIbHOCTHU HCIIOJIb30BAaHUSI CUCTEMBI CBS3U. B 3aBUCHMOCTH OT (UPMBI, yCIyraMmu
KOTOPOIi 10JIb3yeTcsl aDOHEHT, 3TH IaHHbIE MOT'YT XpaHuTbes oT 60 Heit 1o 7 Jer.

Takoif MeTo BOCCTaHOBJICHUSI KAPTUHEI IIEPEMEIICHUI aOOHEHTa O4eHb IHIPO-
KO IIPUMEHsETCs NOJIMIUEH MHOTHX 3alla{HbIX CTPaH IIPU PACCIIENOBAHUAX, IIOCKOJIb-
Ky IaeT BO3MOXXHOCTb BOCCTAHOBUTD C TOYHOCTBIO 10 MUHYT, I7ie ObLI II0103peBae-
MBIii, ¢ KeM BcTpevasicsi (€I y BTOPOro TOKe ObLT COTOBBIH TesieoH), Iie U Kak
J0JITO TIPOMCXOHJIa BCTPEYa MM ObLJ JIM NO03pEBaeMblii OOIM30CTH OT MecTa
IIPECTYIUIEHUS] B MOMEHT €ro cosepiuenus.boiiee Toro, B CBA3U ¢ TeM, 4TO aJro-
PUTMBI KOMPOBAHUS U 3AIUTHI B COTOBBIX CUCTEMAX CBSI3M HAMEPEHHO OCJIa0JIeHBI
(MMEIOT ABIPBI), OHU CTAHOBATCS JIETKOW JOOBIYEH U1 pa3HOro poja XakepoB U
IIPOXOIUMIIEB.

Tyt Hapo ckasate 1 0 COPM. CucreMa TeXHUYECKUX CPECTB 110 00ECIIeYEHUIO
OIIEPaTUBHO-PO3BICKHBIX MEPONPUATHI HA OTEYECTBEHHBIX Y MMIIOPTHBIX 3JICKT-
POHHBIX TeJIe(OHHBIX CTAHLUAX MPEAHA3HAYCHA /ISl ONIEPATUBHOIO KOHTPOJIS CO-
eIMHECHUI olpenesIeHHbIX aDOHEHTOB U3 Y/IaJICHHOI'O ITyHKTa YIIpaBJICHUS IIpaBo-
OXPAHUTEJIbHBIX OPraHOB IIyTeM B3aUMOJEUCTBHS 3TOrO IIyHKTa ¢ 000pyHOBaHUEM
cranimil. OHa COCTOUT U3 aIapaTHO-IPOrPaMMHBIX CPEICTB U BKJIIOYAETCS B CO-
CTaB LITATHOTO 00OPY/I0BaHUs 3JIEKTPOHHBIX TeJIe()OHHBIX CTAHIIMIA.

Ilefimxep ceronHs cTas AJjis MHOTUX HE3aMEHUMBIM CPEACTBOM OIIE€PAaTUBHOIO
obmenusa. Ho Masio KTO 3HAaeT, 4YTO TEXHOJIOTUs NIEHKUHTA [T03BOJISAET OPIraHu-
30BaTh [IPOCJIyIIUBaHNE (MOHUTOPHHT ) NEHKIMHIOBBIX COOOIIEHUH C IOMOIIb He-
CJIOJKHOI anmapaTypsl (CKaHep+KOoMIbIOTep-+IporpaMMmHoe obecrneuenue). Ilo-
3TOMY MEHHKMHIOBBIE KOMIIAHUU KOHTposmpyloTcs He Tosbko PCh, PATICH,
HO ¥ BCEMHU KOMY He JIEHb, B TOM YHCJI€ KPUMUHAJIbHBIMH CTPYKTYPaMH U HOBOSIB-
JICHHBIMU JKEeHMC OOH/IaMU B JIMIIE OT€YECTBEHHBIX (PMPM, 3aHUMAIOIUXCS YacT-
HBIM CBICKOM.

Briciiee poccuiickoe pyKOBOACTBO MOJIb3y€ETCs allllapaTaMy CIIeLIaIbHOU CBSI3H,
koTopsle kKoHTposupytotcss PATICH — denepabHbIM areHTCTBOM IIPAaBUTEIbCTBEH-
HOH cBsi3u 1 MH(popMaLyu npu npesuaeHTe. OTHaKO MHOTOYHMCIICHHbBIE «TaOyHBI»
YYHOBHUKOB, KOTOPBIE IIPUBBIMHO OOCIIYKUBAIOT BEPXOBHYIO BJIACTD, YK€ NAaBHBIM-
OABHO 003aBeJICh COTOBBIMU Tesle(hOHAMHU, TEHLKepaMy U paguoCTaHIIUAMI.



Moay4yenne nH(pOpMaUHH H3 CPEACTB CBA3H 175

HoBas nopocyib HOMEHKJIaTYPILMKOB, KayKeTcsl, HAlPOUb 3a0bljla OINH U3 IJ1aB-
HBIX [IPUHLUIIOB CBOMX NpenuecTBeHHUKOB — «He Ooorait! Bpar nopciymmsa-
eT!» — U Mopoiil HeceT Mo CIyeOHBbIM paauoTenedoHaM Takoe, YTO UX HEIPYIrH
IIPOCTO JIONAIOTCSI OT BOCTOpra (pa3ymeercs, Korjaa LeHHbIC IaHHbIe U3 pajiuorie-
PEXBATOB JIOKATCS HAa UX CTOJIBI).

Bnaguvup C. — OpBmit kagposbiit cotpynHuk KI'b. Heine, kak u nostoxeno
yBa)KaroleMy ceOst 9eKUCTY B OTCTaBKe, OH BO3IJIABJISIET CITY>K0y 0€30MacHOCTH Ofl-
HOT'O U3 KPyIHEHIIMX poccuiickux 0aHkoB. Ero 1med He ToJIbKO CKJIabIBaCT ICHBIH B
KYOBIIIKY, HO M CTapaeTcsl BJIE3Th B OOJIBIIYIO TIOJIUTHKY, a 3HAYUT, HHTEPECYeTCs
3aKyJIMCHBIMU CTOPOHAMH >KU3HU CUJIbHBIX MHpa cero. [loaToMy nepBblii 4eTKO 10K-
JIaipIBaeT cBoeMy ey pPacCTaHOBKY CHJI, @ TaK:Ke MHTEPECHbIC IMMKAHTHBIC IOM-
poOHOCTH, Kacaloluecst ero KOHKYPeHTOB. «1j1s TOro 4ro0bl BCe 3TO HAKONaTh, MHE
HE HaJ10 KOMY-JIMOO IUIATUTb ICHBI'H, — OTKPOBEHHO NpHu3HaeTcs Biagumup. — Yarre
BCEro Mbl 00X0oIMMcsl OOBIKHOBEHHBIMU pafuonepexBaraMu. Benpb y kaxmoro kpyn-
HOI'O YNHOBHHKA €CThb IIOMOIIIHUKY, OXPaHa, BOIUTEIH, JIMUHbIe (poTorpadpl, HapuK-
Maxepsl 1 Tak aajiee. CTOUT ONPENEIUTb KPYT 3THX JIOACH, HOMepa UX MEeHHKEPOB,
COTOBBIX TeJIC()OHOB, YACTOTHl CTaHLMi, YTOOB y3HaTh Bce HeoOxomumoe. Korma
PAIOM C HY’KHBIM Y€JIOBEKOM OIIMBAIOTCS JECATKH, COTHH JIOACH U MPU 3TOM OHHU
IIOCTOSIHHO C KEM-TO PasroBapHBalOT, BblIaBasi XOTb KOCBEHHYIO, HO IOCTATOYHYIO
IS aHaIM3a uHGOpPMAaLMIO, OYEHb IIPOCTO HOHATH BCE MPOUCXOSALICE BOKPYT HETO.
NmenHO 110 3TOi NpUYrHE HAM HUYETO HE CTOUT «BBIYMCIIUTBY» KOO YTOIHOY.

Yesosek, JajeKuil OT MUPa TEXHUKH, HEMUHYEMO IIPUJIET B yXKac, y3HaB, YTO B
JII000i MOMEHT OH MOKET OKa3aTbCsl IO/l KOJIIAKOM» Y KaKHX-TO HEH3BECTHBIX
smoneil. Ho TexHapu 1aBHO B Kypce M OTHOCSITCS K IIOIOOHBIM BapuaHTaM CIOKOii-
HO. OHu roBopAT: «Eciu 4enoBeKky 60AThCsl HEUEero, TO OH MOKET CIIOKOMHO I0JIb30-
BaThCsl BCEMU BUAAMHU TeJICKOMMYHUKalMu. Ecin oH XouyeT obe3onacuts cedsi, TO
IIyCThb IPEIOXPaHACTCA — IOKYNAET YTO-HUOY/Ib [TOJOPOKE UJIM IIEPEXOAUT Ha 330-
0B A3BIK. J{pyroro myTu HeT».

st mepexBata pajinoreperoBopoB HEOOXOAUMO 3HATh HECYILYIO YacTOTy pa-
OMoIepesiaud, Ha KOTOPYIO B XOfie MPOCIYIIMBAaHUS U HACTPAUBAIOT anmnaparypy
nepexsata. Eciu sxe pabovast yacToTa nepegaTyrka COBEpLICHHO HeM3BecTHa (He-
KOTOPYIO OPUEHTALIMIO 3[1€Ch CIIOCOOHBI 1aTh rabapyuThl 1 KOHCTPYKLIUS IPUMEHsIC-
MBIX aHTEHH ), CKAHUPYETCS BECh AMANa30H MIMPOKOBOJHOBBIM PaqONPUEMHUKOM
(cxkanepoM), 3aceKas HyKHYIO BOJIHY IT0 HIOAHCAM Pa3roBOPa WJIM TOJIOCY O0IIar-
erocs. YHUKaJIbHBIMU BO3MOKHOCTSIMU [JIs TIOZICITYIIMBAHUSA 00J1a/1aeT paguoTe-
JIe(oH «AJTaii» 1 eMy HOI00HBIE.

3Has, 4To IpUEM M Iepeada 3a4acTyio NPOUCXOMAT Ha PAa3IMYHBIX 4acTOTaX,
11eJ1eco00pa3sHO UMETh MOJ PYKOI 1Ba PagMONPUEMHHUKA, KaX/Iblii U3 KOTOPbIX Ha-
OJIrofaeT 3a OTHAEJIbHON YaCTOTHOM 0JIOCOM KOHTPOJIMPYEMOI'o IMara3oHa.

Tak kak ¢axT paguonepexsata He3aceKaeM, [JIsl HEUTpaIu3alul NOg00HOK
HEIPUATHOCTHU pa3paboTaHbl pa3jIMyHbIe YIOBKH, BPOJE KOAUPOBAHUS PAAUOCUT-
HaJIOB, CKpeMOJIMpOBaHUs WK IU(poBaHus nepenasaeMoil uHpopmaunu. Berpe-
THUBLIMCH C TAKUMH U30LIPEHUSIMU, IIPOIle OYAEeT He IPEOa0JIeBaTh UX, a IePexo-
OUTH HA WHBIE ITyTU JOOBYH HEOOXOMUMOH HHpOpPMaInu.
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Puc. 3.32. MoOusbHBI aBTOMaTU3UPO-
BaHHBIA KOMIUIEKC

Bce uanie i momoOHBIX HEsiei
UCIIOJIb3YIOTCS ClICLIAJIbHBIC arIapar-
HO-TIPOTPaMMHBIE KOMILIEKCHI, CIIO-

'\ 3 — COOHBIC BHINOJIHATh AOBOUHYIO 3a1a1y:

 RRRRARAAREES » KOHTPOJIb 332 HECAaHKIIMOHUPO-
| L3 11

] SRR BAaHHBIM CHATHEM HH(pOpPMa-
LUK 1 OOHapy>KEHUE KaHAaJIOB

. YTCUKH;
m » TorydeHre nHpopmarmm, mepe-

AAaBaeMOM 110 CPeICTBaM CBA3HU.

[TprmMepoM MOXET CITy)KUTh MO-
OWJTbHBIIA aBTOMATU3NPOBAHHBII KOM-
wiekc «Kpona-5». DTOT KOMIUIEKC MpeiHa3HayYeH /Il aBTOMaTHYECKOro oOHapy-
YKEHHSI PaIOM3JTyYaIOIUX YCTPOUCTB Pa3JIMYHBIX TUIIOB, B TOM YHCJIE C 3aKPHITHEM
KaHaJla Tiepeayl MHPOPMAIK ITyTeM WHBEPCHU CIICKTpPa W YaCTOTHON MO3aWKH,
CPECTB CheMa aKyCTHYECKOI MH(pOpMaIuy ¢ repesayeii ee mo siexrpocetr, MK-
KaHaJTy, TeJe()OHHBIM U JTIOOBIM JIPYTUM TPOBOIHBIM JIHMHUSM. KoMITIeKC nMeeT
HeOobmme radaputhl (puc. 3.32) n ynobeH B 3kcIuTyataiun. B camoM npocTom u
JICIIEBOM BapUaHTe KOMIUICKTAIIMN KOMILJICKC COCTOMT M3 CKAaHUPYIOIIETO Paauo-
MPUEMHHUKA C aHTCHHOM, allapaTyphl AJICKTPOITUTAHHS, TAHEIM KOMMY TalluH U YII-
paBJICHUsI, CMOHTHPOBAHHbBIX B KEHCOBOII YKJIJIKe, ¥ CIICIIHAIbHOTO TIPOTPaMMHO-
ro obecrieuenus. Hapamsanue BO3MOXHOCTEH TaKOTO BapHaHTa KOMILIEKCa OCy-
IIECTBJISICTCS 32 CYET YCTAHOBKM B 3apaHee MPEyCMOTPEHHBIX OTCEKax KopIryca
JOTIOJTHUTEJIbHBIX 3JIEMEHTOB.

3amuTa HH(OpMaLlHH B CPEACTBAX CBA3H

besonacHocTh cBsi3M npu niepesiade peueBbIX COOOIICHUI OCHOBBIBACTCS Ha HC-
10JIb30BaHMMU OOJIBILIOTO KOJIMYECTBA Pa3IMYHbIX METOIOB 3aKPBITHs COOOIICHUII,
MEHSIIOIINX XapaKTePUCTUKU PEUr TaKUM 00pa3oM, 4TO OHA CTAHOBUTCS Hepa30bop-
YMBOH 1 HEy3HaBaeMOH 11 MOACITYIIMBAIOIIETO JIMLA, IEPEXBATUBILEIO 3aKPbITOE
coobuienue. [Ipu 3TOM OHO 3aHUMAET TY K€ MOJIOCY YaCTOT, YTO U OTKPBITHIH CHUT-
Hal. BBIOOp MeTO0B 3aKPBITHS 3aBUCUT OT BUIa KOHKPETHOIO IPUMEHEHUS U TeX-
HUYECKUX XapaKTEePUCTUK KaHaJla Iepefayn.

B 3aBucuMocTH OT crieKTpa nepeiauu peueBblX CUTHAJIOB METOJIbI 3aIUTHI pe-
YEeBBIX CUTHAJIOB B Y3KOIIOJIOCHBIX KaHaJlaX pas[esisioT Ha CJICYIOLIUE BUJIBL:

» aHaJoroBoe CKpeMOJIMPOBAaHUE;
» MacKHpOBaHWE CUTHAJIA CICIUAJIbHOM 3arpauTeIbHON TIOMEXOH;
» JUCKPETH3alUs PeUy C MOCICAYIONMM IH(HPOBAHUEM.
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Puc. 3.33. CtpykTypHas cxeMa aHaJI0roBoro ckpemosepa: @ — ¢ 4aCTOTHBIMU MJTH
BPEMEHHBIMH NIEPECTAHOBKAMU; 6 — C MMPIUMEHEHHEM IU(POBOiT 00paboTKU

[Ipu ananoroBom ckpeMOJIMPOBaHUN U3MEHSICTCS XapaKTEPUCTHKA PEUEBOT'O CHT-
Haja, B pe3yJIbTaTe 4ero o0pa3yeTcsi MOy TMPOBAHHBIN CUTHAI, 00JIaTaroiii CBOM-
CTBaMU Hepa30opUYMBOCTH U Hey3HaBaeMocTH. [losioca 4acToT cnekrpa rnpeodpaso-
BAHHOI'O CHTHaJIa OCTAaeTCsl TaKOH ke, KaK M MCXOTHOro. AHAJIOroBoe CKpeMOJIMpo-
BaHHUE OCYILECTBJISICTCS Ha 0a3e BpeMEHHOI /MM YaCTOTHO#H NepecTaHOBOK OTPE3KOB
peun.

3a cueT BpeMEHHbIX IEPECTaHOBOK IIPe00pa3oBaHHOE COOOILEHUE KOTUPYeTCs,
[P 3TOM paciimpsieTcs cuekTp. VickaeHusi criekTpa B y3KOIIOJIOCHOM KaHaJle OIl-
PenesIIoT NOTEPH B BOCCTAHOBJICHHOM COOOLICHMU. AHAJIOTMYHO NEPECTAaHOBKU
OTPE3KOB CIIEKTPa MPU YaCTOTHOM CKPEMOIMPOBAHUM MPUBOAAT K MHTEPMOJLYJIsI-
LIMOHHBIM MCKaKEHHUSIM BOCCTAHABJIMBAEMOI'0 COOOIICHUS.

MackupoBaHue pedeBoro Curiajia OCHOBaHO Ha (JOPMUPOBAHUU aUIUTUBHOM 3a-
rpauTEIbHON IOMEXH C TIOCJIEYIOIINM €€ BbIICJICHUEM 1 KOMIICHCAllUel Ha IPUeM-
Holi cropoHe. Kak mmpaBuiio, 3TOT METO[ UCHOJIb3YETCSl B COUCTAHUH € POCTEHIIIM
CKpeMOJIMpoBaHUeM (HaJI0KEHUEM MYJIbTUILJIMKATUBHON IIOMEXH Ha CUIHA).

[Tpwm ykazanaOM mpeodpa3oBaHuM MOJIOCA CIIEKTpa MPeodpa3oBaHHOTO COO0IIIe-
HUS HE JIOJKHA CYILECTBEHHO PACIIUPATHCSA. B IPOTUBHOM cilyyae BO3HUKAIOT MC-
Ka)K€HHUsI BOCCTAHOBJIEHHOTO coobmeHus. Heo0xonnmo, 4ToObp Bpemsi Koppesis-
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ﬁ(peM@mponme MIOCJIeIOBATEIbHOCTE!N OBLUTO 3HAYUTEIHHO OOJIbINIE BpeMe-
ﬁ\%oppenﬂuﬂn COOOIIeHNSI.

Merton AMCKpeTHU3aluy peyvd ¢ MOCJICAYIOMUM MU POBAHUEM MPEIoaraeT
nepeaavy OCHOBHBIX KOMIIOHEHTOB PEY€BOI0 CUrHaJIa Iy TeM peoOpa3oBaHus ux B
1 POBOI MOTOK TAHHBIX, KOTOPBIN CMEIUBACTCS C TICEBIOCTYYaitHOM MOCIIeI0Ba-
TesibHOCThIO. [losTyyeHHoe TakuM 00pa3oM 3aKpbITOe COOOIICHUE C IIOMOIIBIO MO-
Aema nepenaeTcsl B KaHaJl CBSI3H.

B umndposbix cucTeMax KOMIIOHEHTHL peyur Ipeodpasytoresi B LU(PPOBOi IOTOK.
HanpHeliue onepauuy mpeodpa3oBaHysl BKIJIIOYAIOT IEPECTaHOBKY, CKPEeMOJIMPO-
BaHME [1CEBIOCIYYaliHON MOCJIEN0BATEIbHOCTHIO, BPEMEHHOE 3ala3blBaHuE.

7151 corylacoBaHus pe3ysIbTUPYIOLIETO OTOKA 3aKPBITHIX IAHHBIX C M0JIOCOH Ka-
HaJla ucnosb3yercs MoneM. [IpenBapurenbHO CKUMaeTcs CHEKTpP COOOIeHus], Ha-
prMep, ¢ MOMOIIBI0 BOKozepa (voice coder — KOTUPOBAaHUE T0JIOCA), BBIIEIISIO-
11ero HanboJIee BayKHbIC KOMIIOHEHTHI peun. Eciin He ucnosb3yeTcs ckaThe, TO pH-
MEHSIOT BBICOKOCKOPOCTHBIE MOJieMBl. B J1to0oM cityyae 3TO NpUBOAUT K HOTEpe
Ka4yecTBa BOCIIPOM3BEICHHUS COOOLICHUS.

PaccMoTpum cTpyKTYpHBIE CXEMBbl, peau3yolre yKa3aHHbIe METObI 3aIUThI
(puc. 3.33).

B 31ux cxemax B KaHaJIe CBSI3U IPH NIepefade MPUCY TCTBYIOT OTPE3KU UCXOIHOT'O,
OTKPBITOrO COOOIIECHHUS, TPEOOPa30BaHHbIC B YaCTOTHOM 1/WJI BPEMEHHOH 00J1aCTH.
OOBIYHO CYMTAIIOCH, YTO HAPSILy C BBICOKUM KauyeCTBOM U Pa300PUYMBOCTBIO BOCCTA-
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Puc. 3.34. Cucrema ckpemMOIMpoBaHUsl, 0OECIICUNBAIOIIAs BHICOKUI YPOBEHD 3aIUTHI
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Puc. 3.35. AHanu3 pedeBoro curaasia Aunnuryaa, S(1)

HOBJICHHO# peYH aHAJIOrOBBIE CKPEMOJIEPHI MOTYT 00€eC- /\ A /\
TIeYNBATD JIMIIb HA3KYIO WM CPEIHION0, TT0 CPABHEHHIO C ‘
cucteMamul A(POBOTO KOMUPOBAHUSA W MII(PPOBAHUSA, \/
cTeneHb cekpeTHocTu. OMHAKO HOBEHIIME aJITOPUTMbL | i1 iz is i is..
00pabOTKM CUTHAJIOB CIIOCOOHBI O0ECTICYNTDh HE TOJIBKO Orever kaapos
CPEIHMIA, HO MHOTAA ¥ OYE€Hb BBICOKMI YPOBEHD 3aIIUTHl | Awnnatyaa, S(n
B cHCTEMe, IIPE/ICTaBJICHHON Ha puc. 3.34.

B aT0i1 cucreme ckpemOJIMpPOBaHUS MCIIOB3YETCS
Bokozep. Ha stane ananusa peuun pedeBoii curnan S(?)
MporycKaeTcs Yyepes QIIbTP HIKHUAX 9acTOT C YacTo-
TOW Ccpe3a, He NMPEBHIIAIOLIEH ITOJIOBAHBI YaCTOTHI IUC-

KpETH3alliM, a 3aTeM MoJiBepraeTcs anajoro-nupposo- Orcuer Kanpos
My [peoOpa3oBaHuI0. 3aTEM MPOU3BOAUTCS UJICHEHUE — 3+aen napametpon pedesoro caiana
o poBaHHOTO curHasia S(¢) Ha kaapsl (puc. 3.35). B
nanbHeleM o0paboTka pedeBoro CUrHaja Impou3BO-
IATCS KajIp 32 KaApoM, IpHUYeM JINHA aHAIM3UPYEeMO-
ro Kajipa MOXeT OBITh IEPEeMEHHOI, HO YacTOTa CJIeA0-  |----i L2 03 w4 8.
BaHUs KapoB OObIYHO ocTaeTcs MocTosiHHOH. Ha kax- Oreuer kanpos
JIOM KaJIpe PEYH BBITIOJIHSAETCS TIPOLIELyPa BBUIETICHHS |, by e oeereon e
psina peueBbIX mapamerpoB. asee cienyroT HeoOXo-

IOAMBIEC [UTA 3adaHHON CKOPOCTH Tepenadyd U CTEIeHN
3aUTHl pedeBoil MH(GOPMALINH TPOLeTypa KOIUPOBa-

Hust (MOOUTHO# YIIAKOBKH) U MPOLCAypa MUMDPOBAHUS  ifiii _________________ Brews
(mepemereHre GUTOB) MOJTYYEHHBIX IIPH aHAJIM3E T1a- Orcuet kanpos
paMeTpoB B BEKTOP IEePEIaBaEMbIX KOJIOBBIX CHT'HAJIOB.

Ha sTane cunaresa peun (B mpueMHUKE) KOAOBBIE CUMBOJIBI AeMA(DPUPYIOTCH 1
IEKOTUPYIOTCS C IIEJIbIO BBIICJICHHNS ITEPEIaHHBIX TAPaMETPOB, M Ha UX OCHOBE OCY-
LIECTBJIAETCS CUHTE3 PEUEBOIO CUTHAJIA.

Cucrema, cxema KOTOpPOH MPUBOAMUTCS Ha puc. 3.36, KpoMe 3a1ayuu 3aKpBITUS
pedeBoii mHpopMar o0ecrednBaeT U COKPHITHE (paKTa Mmepenavr moJIe3HOro CHT-
HaJla 1o KaHaJly CBSI3U, TOCKOJIBKY pe3yJIbTHPYIOUINIl MAaCKUPOBAHHBII CUTHAJT BOC-
[IPUHUMAETCS] CTOPOHHUMH HaOJIIOAaTe IsIMU KaK ciTyyaiiHas nomexa. CucreMel yBe-
JIMYMBAIOT CTETICHb 3aKPBITUS Mepeadn TUCKPETHOH pedr, TaK KaKk B KaHAJ CBS-
31 TIepeaeTCsl HepePhIBHBIN KOMPOBAHHBII CUTHAJI, @ HE OT/IEIbHBIMHI OTPE3KaMH,
KaK B IPEIbIIYIIIX METOAAX.

[Tpu nepenaye 60pIMUX 06HEMOB 3aKPHITOM MHPOPMAIIAHN TIO CYIIECTBYIOIIIM
ceTsIM OOIIero MmoJb30BaHUA BO3HUKAET 3a/lauya 3allMTH THX KaHajioB. B aTom
ciryyae HauboJiee 3 QeKTUBHBIMMU SIBJISIIOTCS CPEACTBA KaHAJIbHOTO I (POBaHHUS.
[ToTeHnMaIbHEIMEI TOTPEOUTEIIIMHI TAKUX CPEICTB 3aLIUTH SBJISIOTCA OpraHu3a-
LMY, UMEIONINE BbIIEJICHHBIC KaHAJIbl CBA3M MEKIY CBOMMH MOIpa3IesICHUS-
MH. DTO rocydapcTBeHHbIC, JAUIJIOMATHYECKUE, OAHKOBCKUE U IPyrue OpraHu-
3alMu.

Bpewmsi, n
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Nd Puc. 3.36. CtpykTypHas
‘@bn
:> Aranorosas | | oo AHanorosbIi CX€Ma MaCKnpaTopa pe4ueBo-
o6pabotka nepeaTK IO CHIHaJla 3arpaluTeIbHOI
nen-2 noMeXon
=
Kritouesas @
noacTaHoBKa g
oT newndparopa g W3BectHbIe TOTOYHBIE ME-
@
<|  TOMBI 3AIUTHI TIOCTPOCHHI HA
Beixon CKpeMOJIMPOBaHNHA (CyMMHUPO-
A -
< somsonea [|  Cymmarop oo BaHUM 10 MOMYJIIO [1Ba) IOTO-
I Ka JIaHHBIX, IEPEIaBACMBbIX OT
OTKPBITOTO UCTOYHHKA HH(DOP-
Voroon
ctixponaBL MalliH, ¥ TI0CJIe0BATEIBHOC-
MCr 1 KnioveBasi =
HOACTAHOBKS TH, (popMHIpyeMOii Ha OCHOBE
oT Aewwdpatopa M3BECTHBIX 3aKOHOB 00pa30Ba-

HUS [ICEBAOCITYYaiiHBIX TIOCJIE-
nosaresibHOCTEl (IICIT). [Tepen HavamoM KaxIoro 3akpbITOro ceaHca CBSI3U B KaHA
CBSI3U TEPEIACTCS CUHXPOIOCHUIKA, UIMTEIBHOCTD M 3aKOH 00pa30oBaHusi KOTOPOIl oc-
TAIOTCS. HEM3MEHHBIMU OT CEaHCa K CEaHCy. JTO YIPOIIAET B3aUMOJCHCTBAE MEKITY
aboHeHTaMu OOMEHA, HO YMCHbBIIAET CTEleHb 3allUThl, TaK Kak 0003Ha4yaeT Hayasio
aHa/In3a JeI(POBaHNs 3aKPbITHIX JaHHBIX.

W3BecTHBI cpencTBa 3aluThl, B KOTOPBIX /JIs1 KaXKIOI0 CeaHca CBS3M IepeacT-
Csl IOIOJIHUTEJIBHO C CUHXPOIOCBHUIKON KIIIOY CeaHca CO CIy4aiiHbIM 3aKOHOM 00-
pa3oBaHus. DTO yBEJIMUUBACT KOJIMYECTBO IEPEOOPOB PA3IMIHBIX KOMOMHALMI ITPH
aHaJIu3e, OJHAKO IPH 3HAHUM IJIMTEIBHOCTHU KJII0Ya CeaHca BCe paBHO 00O3HaYaeT
HayaJsio Jemn(ppoBaHUs IOTOKA 3aKPBITHIX JaHHBIX.

YCTpOWCTBO 3alUThl

Brok
cnyxe6Homn
MHopMaummn
Ckpembnep Brnok

Moaem N3BM
A Jeckpembnep 3a4epxKKn

Brok ssopa cn Ega:blx

Kntoya Y

[AaHHbIX

Hocwutens

i Puc. 3.37. CtpykTypHas cxema ycTpoiicTsa

3alllUThI IE€PEAaIN TaHHbIX
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CymectByeT anroputm (puc. 3.37), KOTopblil obecrieunBaeT 60jiee BBICOKYIO
CTENEHb 3aIIUTHL. JTO JIOCTUIACTCs, IO CPABHEHMIO C IPEABITYIINM METOIOM, BBE-
OCHUEM CJIyYaiiHOH 3afepKKU Havajla Mu(ppOBaHUs MOTOKA JAHHBIX U UMHUTALUU
CJTy4YaliHBIX IaHHBIX MEK/1y CHHXPOIIOCBUIKOHN 1 HayaoM Iu(ppoBaHus.

YerpoiictBo pabotaet cienyromum odpasom. [lepen ceancoM cBs3u IPOU3BO-
OMTCS IEPEBOJ] YCTPOUCTBA 3alUThl B PEKUM 3aKPbITOro KaHaya. laHHas ornepa-
LU OCYILLIECTBIISIETCS 110 KOMaHIe ¢ KoMmbiorepa. s 3Toro norpeduresb 10Ji-
JKEH BBECTHU KJII0YEBYI0 HH(POpMaLuio ¢ Hocures kimoda. Hocuresp kioda MOXKeT
OBbITb MarHUTHBIM, ONITUYECKUM U T. 1. [Tocsie Toro kak nHGopMarus HHAUBU/TY aJlb-
HOI'0 HOCHUTEJISl CPAaBHMJIACh U COBIIAJIA C 3apaHee 3aliCaHHOM, HA MOHUTOPE KOM-
nploTepa nosieisieTcs: Haanucb «Kanai 3akpeit». [lanee norpeduTesb MPOu3BOIUT
YCTaHOBJICHUE COCIMHEHUS MEKTy a0OHEHTaMH 10 OOBYHOMY MPOTOKOJY OOMe-
Ha. Koryia abOHEeHTHl yCTaHOBUJIM COEIMHEHHUE, IPOUCXOIUT Nepeaada: CUHXPOIIOo-
CBUIKH, KJIIOYa CEaHCa CBSA3M U CJIyYalHbIX JaHHBIX, COPMHUPOBAHHBIX JATUUKOM
ciayvaiinbix yncen. [locse 3Toro nporucxonuT mudpoBaHue MOTOKA JIaHHbIX.

715t TOro 4yTOOBI OLICHUTD CTEIICHb 3aIUThl KOIUPOBAHUS C IIOMOLIBIO TAKOT'O
aJIropuT™Ma, TpeOyeTCs OIIEHNTh KOJTMIECTBO BO3MOKHBIX KOMOMHAITUH MpH Tenid-
posanuu. [Ipn ycsioBun, 4To aHayu3 AemnppoBaHUsl IPOU3BOAUTCS ITyTEM IIOMCKa
CTaHAPTHBIX KOMOMHAIMI (HapUMeD, «IJTMHHBIC [1ay3bl B HAYaJIe TEKCTa», CMbIC-
JioBble (hpaspl» U T. [1.), TO CTENEHb 3AIIUTHl MOKET ObITb OLICHEHA OTHOIICHHUEM
BEPOSATHOCTEH, IepBasi U3 KOTOPHIX 3aBUCUT OT MHOTUX (PaKTOpOB, B TOM 4YHUCIIE
KaKnM OBICTPOJEHCTBIEM M MHTEIUICKTYaJIbHBIM KaueCTBOM OyieT 00J1aiaTh anma-
paTypa aHaiM3a, a BTopasg — OT peaji3allid KOHKPETHOH anmapaTyphl 3allUuThl
KaHasa cBsA3u. CTeneHb 3alIUThl MOYKHO YBEJIMUUBATD ITyTEM IOBBILICHUS KOJIUYE-
CTBa BO3MOKHBIX 3HAUCHUI 3a/IepKEK U YBEJIMUYeHHUs alpaBuTa CTaHIApTHBIX (pa3s
B IaTYMKE CITyYalHBIX IaHHbIX.

7151 IMPOKOIIOIOCHBIX KaHAJIOB 10J10Ca CHEKTPa CUrHajIa CYIIECTBEHHO 0OJIb-
11e TOJIOCH cieKTpa cooduieHus. JlomnoHuTesNbHas 3a1iuTa HHGOPMALK OCyIIe-
CTBJIIETCS IIyTeM CKPEeMOJIMPOBaHUS IIU(PPOBOTO MOTOKA JIMOO MOMYJISAIMEH Y3KO-
TIOJIOCHOT'O CHTHAJIA MICEBIOCTyYaifHOM MOCIIeoBaTeIbHOCTRIO. Ha mprueMHoii cro-
pOHE MPOUCXOANT 0OpaTHOE Mpeodpa3oBaHue (CKATHE CUTHAJIA C TIOCTIEMY oMM
BblICJICHEM MH(pOpMAIIHN).

OcoOEHHOCTBIO TAKUX CUCTEM SIBJIICTCS] SHEPreTHIeCKast CKPbITHOCTD, @ TAKAKE BO3-
MOYKHOCTh KaUeCTBEHHOM PabOTHl MHOTMX a0OHEHTOB B OOIIIEH MOJIOCEe YaCTOT 3a CUET
KOIOBOTO pasfesicHusl KaHaJIoB. B ciyyae nepenaun peueBbIX COOOIIEHHI IO IMPOKO-
IOJIOCHBIM KaHajlaM BO3MOKHBI, 110 KpaliHeil mepe, 1Ba BapyaHTa IOCTPOCHMUST:

MOJYJISILIMSA PEUEBBIM COOOIIEHHUEM OHOIO U3 MapaMeTpPoB CKpeMOJHMpyomen
10CJICIOBATEIbHOCTH (3a€PKKa, TAKTOBAs YacTOTa U T. [I.) ¥ NOCJIeqyIoMmuil nepe-
HOC CIIEKTpa [10JIy4eHHOI'0 CUI'HaJla B 3a[laHHBII TUaIla30H;

(opMupoBaHUE paIMOCUTHAJIA ITyTEM MOIYJISILUH PEYEBBIM COOOLIICHUEM OJIHO-
ro U3 apaMeTPOB HECYIIEro KoJIeOaHus U MOCJICAYIOas MaHUITYJISLUS OTHOTO U3
NapaMeTpoB PAJANOCUTHAJIA CKPEeMOJIMPYIOIICH 1TOC/Ie10BATEIbHOCTH.

CrHeKTpel CUHAJIOB JIJIsL 3TOTO CJly4asi IpuBeneHsl Ha puc. 3.38 (a—e). I1pu o1-
HOCHUTEJIBHO BBICOKOM KaueCTBE BOCIPOM3BEICHUSI PEUEBBIX COOOLICHMI yKa3aH-
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Sum(F)

CnekTp
YM-curnana

CurHana

CnekTp curHana
Ha Bxofe npuemHuka

CnekTp curHana
YpoBeHb wyma Ha BbIxoae
Aemopynsitopa

o S(F) F
Cnextp
LLIMPOKOMOMNOCHOTO
} -

>
F
Puc. 3.38. CnexTpsl CUrHAJIOB B MIMPOKOIIOJIOCHON CHCTEME

HbIE METOJIbl 00ECIIEUNBAIOT BEICOKYIO CTENEHb 3aluThl. KpoMme Toro, 3a cueT pac-
HIMPEHNUs CIIEKTpa NepelaBaeMoro CUrHaia 00ecreunBaeTcs SJHepreTuIecKas CKphIT-
HOCTb pafinouHuil. O6G00IIEHHbIE XapaKTePUCTUKU CUCTEM 3aIlUThl PEYEBBIX CO-
OOILIeHNI 1 TaHHBIX, IepeaBaeMbIX 110 KaHaJlaM CBS3U, pUBeE/ieHBI B Ta01. 3.1.

IIpobsema Ge3onacHOCTH IpPU UCIIOJIb30BAHUKM COBPEMEHHBIX OECHpPOBOIHBIX
CPEJICTB CBSI3U IOCTATOYHO CEPbe3Ha, HO, UCIOJIb3Ys 30PaBblil CMBICII U U3BECTHBIC
IpueMbl IPOTUBOEHCTBHSA, €e MOXKHO B TOI MJIM MHOM cTenieHu pemnTs. He Oynem
3aTparuBaTh TeX Mep, KOTOPble MOTYT IPEANPUHATH TOJIBKO IPOBaiiAeprl CBSA3U
(HanpuMep, BBeeHue HudpoBeix cucteM). [loroBopum o ToM, YTO MOXKET ClesIaTh
KayKblii CaMOCTOSITEJILHO.

Jl1g npenoTBpaleHus nepexsara nHGOpPMAaLUK ¢ COTOBBIX TeJIe()OHOB:

»  HCHOJIb3yiiTe OOIIeNPUHATHIC MEpPhI 110 IMPeIyNPEHKICHUIO PACKPBITHS HH-
¢dopmaru: u3deraiTe UM CBEIUTE K MUHUMYMY Iepefady KOH(UIEHIMAIbHON
MH(pOpMALIUK, TAKOH, Kak HOMepa KPEIUTHBIX KapToUueK, (PMHAHCOBBIE BOIIPOCHI, ITa-
posu. IIpuGeraiite B 3TUX 115X K O0Jiee Ha/Ie)KHBIM IIPOBOHBIM TesleoHaM, yoe-
AMBILIKCB, OTHAKO, YTO Balll COOECETHUK HE UCIO/Ib3YET B 9TOT MOMEHT paguoTeie-
¢on. He ncnosb3yiite cotoBble nim 6ecipoBOHbIE TesIe(OHBI 1J1s1 BEICHUS [1€J10-
BBIX Pa3roBOpPOB;

Tabauya 3.1. XapaKTepHCTHKH CHCTeM 3alHUTbI PeueBbIX COOOIIeHHI H JaHHBIX

CpenHereoMeTpuyecKkue

63 125 250 500 1000 [ 2000 4000 [ 8000
4acTOThbl OKTaBHbIX 1oJoc, iy

b, , aB/kM ol 07| 1,5] 3 6 12 24 | 48
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>

>
>

IIOMHHTE, 4YTO TPYAHEE NMEPEXBATHTD PA3rOBOP, KOTOPBIM BEETCA C OBUKY-
11erocst aBTOMOOWIISI, TAaK KaK PACCTOSIHUE MEXKIYy HUM U IIepeXBaThIBAIOIICH
anmaparypoii (ecji Ta HaXOIUTCSl He B aBTOMOOWJIE) YBEITMYNBACTCS U CHUT-
HaJs1 ocsiabeBaeT. Kpome Toro, mpu 3ToM Ball CUrHaJI IEPEBOAUTCS C OTHOM
0a30BOI CTAHIINU HA APYTYIO C OJHOBPEMEHHOM CMEHOU paboUeil YacTOTHI,
YTO HE IO3BOJIIET MEPEXBATHTDh BECH Pa3rOBOP LEJIIMKOM, IOCKOJIBKY I
HaXO0XKJIEHUS 3TOM HOBOM YaCTOTHI TpeOyeTcs Bpems;

HCIOJIb3YITE CUCTEMBI CBSI3H, B KOTOPBIX JaHHBIC IIEpealoTcs ¢ OOJIbILION CKO-
POCTBIO IPH YaCTOM aBTOMAaTHIECKON CMEHE 4acTOT B TEYEHHE pPa3roBOpa;
HCHOJIb3YHTE IIPU BO3MOKHOCTHU LIU(POBBIE COTOBBIC TeIC(OHBDI;
OTKJIIOUHUTE ITOJIHOCTBIO CBO# COTOBBIi Te1e()OH, €CIIM He XOTHUTE, YTOOBI Ballle
MECTOIIOJIOKEHHAE CTAJI0 KOMY-TO U3BECTHO.

B cityuae ucnosp3oBanus 0eclipoBOAHOrO paanoTresiedoHa:

>
>

>

IpU MOKYIKE BBIICHUTE, KaKyIO 3alIUTy OH IPeyCMaTpPHUBacT;
UCIIOJIB3YHTE pagroTesieOHbl C aBTOMAaTHYECKOH CMEHOI pabodux 4acToT
Tuna spread spectrume v udpossle, padoTaoIue Ha YaCTOTax MopsiKa
900 MI'1t 1 OoJtee;

IPY BOBMOYKHOCTHU UCIIOJIb3YHTE pagrioTesIe(OHBl CO BCTPOESHHBIM YUIIOM IS
muQppoBaHus CUrHAA.

):[J'IH IpeaoTBpalieHusd MOIICHHNYICCTBA!

>

>
>
>
>

y3HaiiTe y pUPMBI-IIPOU3BOANTEIIS, KAKUE CPEICTBA IPOTUB MOILICHHUYECTBA
MHTETPUPOBAHBI B Ball arlapar;

OCPUTE TOKYMEHTHI ¢ MACHTU(HUKALMOHHBIM HOMEPOM Ballero TesiehoHa B
HaJIC)KHOM MECTE;

©KEMECSTYHO U TIIATESIbHO ITPOBEPSITE CueTa Ha I0JIb30BAaHUE COTOBOI CBSAI3BIO;
B CJIydae KpakM WJIM [IPOIaKU Balllero COTOBOro TesiehoHa cpasy mpemympe-
aute GUpMy, IPEfoCTaBISAIONIYI0 BaM YCIIYT'H COTOBO CBSI3H;

AepxuTe TesIe(POH OTKIIIOUEHHBIM /10 TOTO MOMEHTA, [T0Ka Bbl HE PEILIMJIA UM
BOCIIOJIb30BATBhCS. DTOT CIIOCOO CaMBblii JIETKUI U JACLIEBbIiA, HO CJICOYET I0-
MHHTb, YTO [JIs1 OIIBITHOT'O CIIELMAJIACTA IOCTATOYHO OJIHOTO BAIEro BhIXOa
Ha CB$I3b, YTOOBI BBISIBUTb BCE apaMETPbl HOMEpa Balllero alapara;
PEryJIsipHO MEHSIUTE Yepe3 KOMIIaHUIO, IPEJOCTaBISIOIYI0 BaM YCJIyTU CO-
TOBOM CBSI3U, WICHTU(PUKALIMOHHBIA HOMEP Balllero amnmapaTa. DTOT Cocod
HECKOJIBKO CJIOJKHEE IPEIbIIYIIEro U TpeOyeT BPEeMEHH;

MONPOCUTE KOMIIAHUIO, IPEAOCTABIISAIONIYIO BaM YCIIYI'M COTOBO# CBSI3H, YC-
TaHOBUTB JIJIs1 Ballero tesaedona gonoyHuTe bHbIN 4-3Haunblii PIN-koz, Ha-
OupaeMmblii iepesi pa3sroBOPOM. DTOT KOJI 3aTPY/HSET AeATEIbHOCTh MOLICH-
HUKOB, HO, K COXaJICHUIO, HeOOJIbIlIasi MOAU(pUKALIMS alapaTypel IepexBa-
Ta MO3BOJISICT BBISIBUTD U €I'0;

HanbOoJiee 3PPEeKTUBHBIM METOIOM MPOTUBOACHCTBHS SABJIAETCH MM(pPOBaA-
HUe WIeHTA(UKAITMOHHOTO HOMepa (BMECTE € TOJIOCOBBIM CHTHAJIOM ) TIO CJTY-
4YaifHOMY 3aKOHY.



O
&Qg‘ I'TABA YETBEPTAHA

HH®OPMALINA
B KOMIIBIOTEPHbIX CETHX

4.1. Nonyyenne HHPOPMALHHA
C KOMIbIOTEpA

OHIIEHTpaIUsi ”HPOPMAITUK B KOMIBIOTEPaX — aHAJIOTMYHO KOHIICHTPAIHN

HaJIMYHBIX JICHET B 0aHKax — 3acTaBJisieT Bce Oojiee yCHIIMBATh KOHTPOJIb B

nessax 3amuTel nHGopMarn. KOpuandeckre BONpockl, YacTHas TaiiHa, Ha-
IIMOHaJIbHAs 0€30MaCHOCTb — BCE ITH COOOpaskeHMsI TPEOYIOT YCUIICHUS] BHY TPCH-
HEro KOHTPOJIsl B KOMMEPUYECKHUX 1 MPaBUTEIbCTBEHHBIX OpraHu3anusix. PaboTsl B
9TOM HaIIPaBJICHUH MIPUBENN K TOSIBJICHUIO HOBOW TUCIIUIUIMHBL: O0€30MacCHOCTD MH-
¢dopmarmu. CrienmamcT B o0acT 6e3omacHocTH HHGOPMAIK OTBEYaeT 3a pas-
paboTKy, peayin3aIfio U SKCILTyaTalllio CHCTEMBI 0OecriedeHns1 NHPOPMAITMOHHOM
0e30I1acHOCTH, HANTPABJICHHO Ha MOIepyKaHue [IETIOCTHOCTH, PUTOTHOCTH U KOH-
(buneHIMaTbHOCTH HAKOIJICHHON B opraHu3anuu nHpopmamuu. B ero gpyHkimn
BXO/IUT obecrieueHue Gr3nIecKo (TeXHMUECKIE CPEeICTBA, JIMHUU CBSI3N U YIaJICH-
HBIE KOMITBIOTEPBI) U JIOTHYECKOH (JIaHHbIC, TPUKJIA/THBIE IPOTrPAMMBI, OIIEPAIINOH-
Hasi cucTeMa) 3aIUThl THPOPMAIIMOHHBIX PECYPCOB.

CJI0’)KHOCTD CO3MIaHMsI CUCTEMBI 3AIUTH MHPOPMAIIUHN ONPENesIIeTCsl TEM, YTO
JaHHBIE MOTYT OBITh OXHIICHBI U3 KOMIIBIOTEPA 1 OJHOBPEMEHHO OCTaBaThCs Ha
MeCTe; IIEHHOCTh HEKOTOPBIX TaHHBIX 3aKJII0YaeTcsi B 00J1alaHiy UMH, a HE B YHUY-
TOKEHUU VI U3MEHEHUU.

Obecneuenne O6e3omnacHOCTH MHPOPMAIMK — JEJI0 JIOpOorocTosimiee, U He
CTOJIBKO M3-3a 3aTpaT Ha 3aKyINKy WM YCTaHOBKY Pa3JIMYHBIX TEXHUYECKUX WJIH
MPOrPaMMHBIX CPECTB, CKOJIBKO M3-3a2 TOT'O, YTO TPYTHO KBAIM(PHUIIMPOBAHHO OII-
pelesnTh TPaHMIbl pa3yMHOIN 0€30MacHOCTH U COOTBETCTBYIOIIETO MOICPKAHUS
CHCTEMBI B pabOTOCTIOCOOHOM COCTOSIHUH.

O0beKTaMu MocAraTeSIbCTB MOTYT OBITh KaK CaMH TEXHUYECKUE CpefcTBa (KOM-
MBIOTEPHI U TIepudepusi), Kak MaTepraibHble OObEKTHI, TaK U IPOrpaMMHOe obec-
nevyeHue 1 0as3bl JaHHBIX, 1J1s1 KOTOPBIX TEXHUYECKUE CPEICTBA SIBJISIIOTCS OKPYIKe-
HHEM.

B aTOM CMBIC/IE KOMIIBIOTEP MOYKET BBICTYNATh M KaK MPEIMET MOCAraTesbCTB,
M KaK MHCTPYMEHT, C MMOMOIMIbIO KOTOPOrO OHO BO3MOXHO. Eciu pasnenars naBa
MOCJICITHUX TIOHSITHS, TO TEPMUH «KOMIIBIOTEPHOE MPECTYIJICHUE» KaK I0puaniec-
Kas KaTeropus He MMeeT 0co0oro cMmpicyia. Eciim KOMObIOTEp — TOJIBKO OOBEKT
MoCAraTeIbCTBA, TO KBaTU(UKAIMS MPaBOHAPYIICHUSI MOXET OBITh MpOHU3BEICHA



HudopMalua B KOMIbIOTEPHbIX CETAX 185

10 CYILECTBYIOIIMM HOpMaM IpaBa. Eciu e TOJIbKO HHCTPYMEHT, TO 1I0CTaTOYeH
TaKoi MPU3HAK, KaK «IIPUMCHEHUE TEXHUYECKUX CpelcTB». Bo3mMokHO 0ObeuHe-
HUE yKa3aHHBIX IOHATHIA, KOT1a KOMIIBIOTEP OJTHOBPEMEHHO U MHCTPYMEHT, U ITpefl-
MeT. B yacTHOCTH, K 9TOI cuTyaluy OTHOCUTCS (PAKT XUIICHUS MAIMHHON HH(OP-
Manuu. Ecim xuiienne nHpopMaluu CBsi3aHO ¢ IOTepeil MaTepuabHBIX U UHAH-
COBBIX LIEHHOCTEH, TO 3TOT (PakT MOXKHO KBaJIM(HULUPOBATH KaK MPECTYIJICHHUE.
Takxe ecyiu ¢ TaHHBIM (PAKTOM CBSI3BIBAIOTCSI HAPYIICHUS] HHTEPECOB HALIMOHATIb-
HOI1 0€3011aCHOCTH, aBTOPCTBA, TO YTOJIOBHAS OTBETCTBEHHOCTb MPSIMO IPELyCMOT-
peHa B COOTBETCTBHN C 3aKOHamMu PP.

Kaxmprit 601t paboThl KOMIIBIOTEPHO CETH — 3TO HE TOJIBKO MOPAJIbHBIN yIIepo
U1 paOOTHUKOB IPEANIPUATUSL U CETEBbIX agMHUHUCTpaTopoB. [1o Mepe pa3BuTus
TEeXHOJIOTUH TJIaTeXeH JIeKTPOHHBIX, «0e30yMaKHOT0» TOKYMEHTO000pOTa ! IPY-
TUX CEPHE3HBIN COO JIOKAIBHBIX CeTel MOYKET MPOCTO Mapain30BaTh padboTy Iie-
JIBIX KOPIIOpaLMii ¥ OAaHKOB, YTO NPUBEICT K OLIYTUMbIM MaTCPHUATIbHBIM HOTEPSIM.
He ciydvaiiHo 3amuTa JaHHBIX B KOMITBIOTEPHBIX CETSX CTAaHOBHUTCSI OJIHOW M3 ca-
MBIX OCTpPBIX IPOOJIEM B COBPEMEHHOI HHPOPMAaTHKE.

Obecneyenne 6€30MacHOCTH MHPOPMALIUU B KOMIIBIOTEPHBIX CETSAX Mperoa-
raeT CO3[qaHue NMPENSTCTBUIN ISl JTIOObIX HECAaHKIIMOHUPOBAHHBIX IONBITOK XMIIIE-
HUS WM MOIU(UKAIIK IIepelaBaeMBbIX B CETH IaHHBIX. [Ipu 3TOM BecbMa BayKHBIM
SIBJIIETCSL COXPAHEHHUE TaKUX CBOMCTB MH(OPMAINHU, KaK

» JIOCTYITHOCTb,
» IeJI0OCTHOCTD,
» KOH(UJICHITATILHOCTb.

JloCTyIHOCTb — 3TO CBOICTBO MH(POPMALIUH, XapaKTepU3yIollee ee CIOCOOHOCTh
obecrnieunBaTh CBOEBPEMEHHBI U OECIPEeNsITCTBEHHBII JOCTYI MOJIb30BaTENICH K
MHTepecylomel X NHGopMaIH.

IlenocTHOCTD MHGOPMALMK 3aKJTI0YAETCS B €€ CYIIECTBOBAaHUU B HEMCKaXKEH-
HOM BuJie (HEM3MEHHOM TI0 OTHOIIEHHIO K HEKOTOPOMY (PMKCHPOBAaHHOMY €€ CO-
CTOSTHUIO).

KondunennmaabHOCT — 3TO CBOHCTBO MHPOPMAIIUK, YKa3bIBalOIIee Ha HE00-
XOIMMOCTD BBEJICHHsI OTPAaHNYCHUIT Ha MOCTYII K IAHHON MH(POPMAIIMU ONpe/ieIeH-
HOr'o Kpyra IoJib30BaTesIeil.

CrenyeT Takke OTMETHTb, YTO OTIEIbHBIE chepsl IeaTeIbHOCTH (OaHKOBCKHE
1 (puHAHCOBBIC MHCTUTYTHI, MHPOPMAITMOHHBIE CETH, CUCTEMBI TOCY/IapPCTBEHHOTO
yIpaBJieHHsI, 0OOPOHHBIC U CIIEIMAIbHbIC CTPYKTYPHBI) TPEOYIOT CeIAaIbHBIX MEP
0€30MaCHOCTH TaHHBIX W MPEIbSBIISIOT MMOBBIIICHHBIC TPEOOBAHUS K HA/IC)KHOCTH
(yHKIIMOHMpPOBaHUST UHOOPMAIIMOHHBIX CHCTEM B COOTBETCTBUH C XapaKTEPOM H
BYKHOCTBIO pPelllacMbIX UMH 3a/1ay.

JJ151 TOro 4TO0OBl MPABWJIBHO OLIEHUTh BO3MOKHBIN peasibHbIN yIepo OT moTe-
pu nHbOpMaNUK, XpaHsIeiics Ha BalmleM KOMIIbIOTEpE WJIM IUPKYJIUPYIOUICH B
Ballleil BEIYACIIUTEJIbHOM CETH, PACCMOTPUM CHavaJIa, KaKue K€ Yrpo3bl IPH TOM
MOTYT BO3HHMKHYTb M KaKhe HEOOXOAMMO MPUHUMATh aJicKBATHBIE MEpHl M0 UX
3aluTe.
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@.&Q% IlepexBaT KOMINBIOTEPHOH HH(pOPMALHH

CraHgapTHOCTb aPXUTEKTYPHBIX IIPUHIUIIOB TOCTPOEHUSI 000PYI0BaHUS U IIPO-
IPpaMMHOTO OOecIeueHus ONpeesIieT CPAaBHUTEILHO JIETKUH JOCTyN IpodeccHo-
HaJla K nH(popManmy, Haxoasuieics B nepconaabHoM komnbiotepe (I1K). Orpanu-
yenue noctyna k [1IK mytem BBeneHus KOIOB He oOecrevnBaeT MOJHOM 3alUThI
uH(popManuy. BKIIIOUMTH KOMITBIOTEDP U CHATH KOJI IOCTYIA K CUCTEME HE BBI3bIBACT
0COOBIX 3aTPYAHEHUI — JOCTATOYHO OTKJIIOYUTh AKKyMYJIITOP HAa MAaTE€PUHCKOM
miare. Ha HeKoTOpEIX MOJEIIAX MAaTEPUHCKUX IUIAT AJI 9TOrO IPeIyCMOTPEH ClIe-
LMAJIbHBIN IepeKsoyaTesb. Takxke y Kaxaoro usrorosurens nporpammsl BIOS
(AMI, AWARD u n1p.) ecTb KOJbl, IMEIOILIHME IPUOPUTET MEPEN JIIOOBIMU MOJIb30-
BaTEJIbCKUMH, HaOpaB KOTOPBIE MOXHO MOJIYYHUTb AOCTYI K cucteme. B kpaiinem
CJIy4ae MOXHO YKpPacTb CUCTEMHBIH OJIOK KOMIIBIOTEPA WJIN U3BJIEYb U3 HETO JKECT-
KUl TUCK U YK€ B CIIOKOIHOI 00CTaHOBKE MOJTyYUTb JOCTYI K HEOOXOJUMON HUH-
¢dopmanuu. Cpenn 60JIbIIOrO KOJMYECTBA BO3MOXKHBIX YIpo3 06€30IacHOCTH
UH(pOpPMaLUK PaCCMOTPHUM Te, KOTOPBIE CBS3aHbI C LIeJICHAIPABICHHBIM HEIIOCPE-
CTBEHHBIM JIOCTYIIOM 3JI0YMBIIUIEHHUKOB K TEXHUYECKUM CpPeCTBaM MH(pOpMaIy-
OHHO-BBIUHMCJIUTEIbHBIX KOMIIBIOTEPHBIX CeTell U 00yCII0BJICHBl HEOCTaTKAMU TeX-
HUYECKUX U MPOrPAMMHBIX CPEICTB 3aIUTHI IaHHBIX, ONEPALIMOHHBIX CUCTEM, Ma-
TEMaTHYECKOI'0 U IIPOrPaMMHOI0 00ECIICUCHHUSI.

K yMblIIIeHHBIM yrpo3aM OTHOCATCS:

HECAHKIIMOHUPOBAHHBIN OCTYN K HHPOPMAIIUK U CETEBBIM peCypcam;
packpbITHE 1 MOAU(DUKAIUSA TaHHBIX U TPOrPAMM, UX KOITMPOBAHUE;
packpeiTue, Moau(pUKAIYs WA OAMEHa TpaduKa BIYUCIUTESILHON CETH;
pa3paboTKa 1 pacpoCcTpaHeHHE KOMITBIOTEPHBIX BUPYCOB, BBOJI B IPOTpaMM-
HOe obecIieueHne «JIOTHYeCKUX O0MO»;

Kpaka MarHUTHBIX HOCHUTEJIEH M pacuyeTHBIX JTOKYMEHTOB, pa3pylleHHe ap-
XUBHOH MH()OPMAIINH WIIN YMBIIJIEHHOE €€ YHUYTOKEHUE;

(danbcudukanusi coodeHn, 0TKa3 OT (akTa MoJrydeHst HHOPMAIIUU W
M3MEHEHHE BPEMEHH ee Mprema;

nepexsaT U 03HAKOMJICHHE ¢ MH(pOpMaIieH, epeaBaeMoii o KaHaIaM CBsI-
34, U T. 1L

Y V VYV VYVYVYVY

[Tpobema napoOpMaIOHHON 0€30MTACHOCTH IIOCTOSTHHO YCYTYOJISIeTCS IIpoIiec-
caMu IPOHUKHOBEHNS MTPAKTUYECKH BO BCe Cephl AeATEIbHOCTH 00IIecTBa TEXHH-
YECKUX CPENCTB 00pabOTKHU M Mepenayn JaHHBIX, U MPeXkIe Bcero nHHOpMaInoH-
HO-BBIYMCJIUTEJIbHBIX cUCTeM. JlecaTuiieTre Ha3am, KOrjia KOMIIbIOTEPHI e1ie He OblIH
OOBEeMHEHHI B CETH, CANHCTBEHHO BO3MO)KHOCTBIO HECAHKIIMOHNPOBAHHOT'O J10C-
Tyna K uHpOopMaIy ObIJI0 3HAHWE MApoJisd, KOTOPHIA MOKHO OBUIO TIOJTyYUTh OT
HEOPEKHOTO M0JIb30BATEIISI I TIO100paTh.

Xakepsbl, «3JIEKTPOHHBIE KOPCAPhl», KKOMITBIOTEPHBIE TIPATH» — TaK Ha3blBa-
IOT JIIO/IeH, OCYIIECTBIIAIONNX HeCAaHKIIMOHUPOBAHHBIH IOCTYTI B UyKue nHpopma-
LIMOHHBIC CETH, KaK MpaBWIIo, 1Jis 3a0aBbl. Habupas Haynady onuH HOMED 3a JIpy-
MM, OHU TEPIIEIMBO TOKUIAIOTCS, TIOKa Ha APYroM KOHIIE MPOBOJA HE OT30BETCS
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yyxoit koMmnbiorep. [locse 3Toro teiaedoH noaxodaeTcss K IPUEMHHUKY CUTHAJIOB
B cobctBeHHOM [IK — 1 cBs13p ycraHoBiieHa. Eciin Tenepp yrajate kox (a ciioBa,
KOTOpBIE CJIy>KaT [apoJIeM, YacTo OaHaJIbHBI ), TO MOKHO BHEIPUTHCS B 1yKYI0 KOM-
MIBIOTEPHYIO CUCTEMY.

HecankiuonnposanHblil 1OCTYI K (aiiiiaM 3aKOHHOTO 10JIb30BaTEIsl OCYLIECT-
BJISICTCS TAKKE HAXOXKICHUEM CJIa0BIX MECT B 3aiuTe cuctembl. OiHaKIbI OOHApY-
KUB MX, HAPYLIUTEJIb MOXKET HE CIIeIa MCCJICIOBATh COACPKAILYIOCS B CUCTEME
“HpOPMALIMIO, KOIUPOBATh €€, BO3BpAILATbCs K HEH MHOI'O pa3, Kak MOKyNaTeslb
paccMarpuBaeT TOBapbl HA BUTPUHE.

B Hamm 1M Xakep MOXKET HalucaTh IPOCTEHbKYIO IPOrpamMMy, KOTOpast Bblia-
er cebs 3a kiMeHTa cereBoil daitioBoii cuctembl NFS (Network File System), u,
00X0/151 OOBIYHBIE CPEICTBA KOHTPOJIS AOCTYIA, MOJYIATh MPSMON AOCTYH K (aii-
JlaM nosb3oBartess. NFS — He enuHCTBEHHOE ceTeBOe CPElICTBO, YS3BUMOE IS
OJOOHOI0 poja BMEUIATEIbCTB, IPAKTUUYECKU BCE CETEBBIC MOAYJIU MUMEIOT 3TOT
HE/IOCTATOK.

[TporpamMMucThl HHOTAA IOMYCKAIOT OMIMOKU B IPOrpamMmax, KOTOpbIe He yaaceT-
cs1 0OHAPYKUTD B IIpoLiecce OTIaaKi. ABTOPBI OOJIBIIMX CJIOKHBIX IPOrpamMM Mo-
T'YT He 3aMETUTb HEKOTOPBIX cjlabocTeil JJorukn ux padboTsl. OOBIYHO OHU BCE-TaKU
BBISIBJISIOTCS IIPU IIPOBEPKE, PEIAKTUPOBAHUH, OTJIfIKe IPOrPaMMBl, HO a0COJIIOT-
HO 130aBUTbCH OT HUX HEBO3MOXHO. Kpome Toro, ys3BumMble MecTa HHOra oOHa-
PYKUBAIOTCSI M B JICKTPOHHBIX LIENAX, OCOOCHHO B CUCTEMax CBSI3U U Iepenavu
naHHBIX. Bee 3T HeOPEKHOCTH U OIMOKK NPUBOAAT K MOSIBJICHUIO CYILIECTBEHHBIX
«Opereii» B cucTeMax 3aluTbl HHPOPMALIUH.

briBaeT, 4TO HEKTO NPOHMUKAET B KOMIBIOTEPHYIO CUCTEMY, BblaBast ce0s 3a 3a-
KOHHOTO 1oJip30BaTtesisi. CUCTeMBl, KOTOpble He 00J1alaloT CPEeICTBAMU ayTEHTHY-
HOI upeHTHduKamy (Hanpumep, 1o (pu3noJIorn4eckuM XapakTepUCTUKaM: 1O OT-
revyaTkaM NayibleB, PUCYHKY CETYaTKH IJjla3a, rojiocy U T. II.), OKa3blBaloTCs Oe3
3aLUThl IPOTHUB 3TOro npueMa. CaMelil MPOCTEHILINIA Iy Th €r0 OCYLIECTBJICHUS —
3TO MOJIYYUTh KOIBI U APYTHe HACHTU(DULIUPYIOLIME IU(PBI 3aKOHHBIX II0JIb30BATE-
JIel. DTO MOKET MIPOU3BOIUTHCS CJICAYIOUIMMU CIIOCOOAMM:

» npuobpeTeHrneM (0OBIYHO TOIKYIIOM HIEpCOHAsIa) CIMCKA T0JIh30BaTeICH CO
BCeil HeoOXoaMMOit nH(pOpMaIHe;

» 0o0OHapy’KeHHEM TaKoro JOKyMEHTa B OpraHHU3aIMsAX, I7Ie He HaJlaXKeH 10CTa-
TOYHBII KOHTPOJIb 32 UX XPaHCHHUEM;

» TIONCJTyIIMBaHUEM Yepe3 TeJieOHHBIC JIMHUN.

Wnorna ciywaercs, kak, HapuMmep, ¢ OMMOOYHBIMU TeJIe()OHHBIMH 3BOHKAMH,
YTO T0JIb30BATENb C YIAJICHHOTO TePMHHAJIA TOJKIIIOYAeTC K YbeH-TO cUCTeMe,
Oymy4n abCOJTIOTHO YBEPEHHBIM, YTO OH pabOTaeT ¢ TOM CUCTeMOM, ¢ KaKoil 1 Ha-
MepeBasics. Biagesen cuctemsl, K KOTOPOi MPOU30LLIO (aKTUIECKOE MOAKIIOUE-
HUe, (hopMHPYS MPaBAOMOTO00HBIE OTKIINKH, MOYKET MOCPKUBATH ITO 3a0JTyKIe-
HHE B TCYCHHE OINPEICTICHHOrO BPEMEHH M TaKUM 00pa3oM IOIyYUTh HEKOTOPYIO
MHPOPMALIUIO, B YACTHOCTU KOIIBI.
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)OJ1eMa 3aIUTH MH(GOPMAIMH OT HECAHKIIMOHMPOBAHHOIO JIOCTYIAa 0CO00
00OCTpUIIACh C IMMPOKAM PACHPOCTPAHEHHEM JIOKAIbHBIX U 0COOSHHO II100aJIbHBIX
KOMITBIOTEpHBIX ceTeil. OCHOBHOI LIEJIbIO XaKePOB, 10 MHEHUIO CIECLIMAIMCTOB, 5B-
JiseTcsi cOop OOJIBIIOrO KOJIMYecTBa MMEH U naposieil Bxona. Kak npasusio, ux He
MHTEPECYIOT KOMMEpPYECKHe TaiHBI, XOTS HEKOTOPHIM Y/IaBaJIOCh IPOPHIBATHCS B
CEeTH KPYIHBIX KOMIaHHI 1O pa3paboTKe MPOrpaMMHBIX MPOTYKTOB, BHEAPSATHCS B
TEJICKOMMYHHUKALIMOHHBIC CETH OAHKOB, YUPEHKICHNS MUHUCTEPCTBA OOOPOHBI U T. I1.

K ys3BUMBIM MecTaM B BBIYHUCIIUTEIbHBIX CETAX MOXKHO OTHECTH CJICIYIOLIHE:

» TPHUMEHEHHE KOMIIBIOTEPOB, HC UMEIOLIMX MapPOJIbHON 3aIUTHl BO BpeMs 3a-
I'py3KU;

UCIOJIb30BAaHNUE COBMECTHBIX MJIM JIETKO BCKPBIBAEMBIX I1apoJIeH;

XpaHeHue TapoJsiell B MakeTHBIX (haiiiax U Ha JUCKaX KOMITBIOTEPOB;
OTCYTCTBHE YCTaHOBJICHHS IOAJMHHOCTH IOJIb30BaTesIsl B peajibHOM Mac-
mrabe BpeMeHH;

OTCYTCTBHUE WM HA3KasA 3(h(PEKTUBHOCTh MPUMEHEHHUSI CUCTEM HIeHTH(UKA-
UM U ay TEHTU(PUKALIIN [10JIb30BaTeIeH;

HEI0CTATOYHOCTb (PU3UIECKOTO KOHTPOJIS 32 CETEBBIMHU YCTPOICTBAMU;
OTCYTCTBUE OTKJIIOUCHUS TEPMUHAJIA IPY MHOT'OUMCJICHHBIX HEYIayHbIX IO-
MBITKaX YCTAHOBJICHUSI CEAHCa CBS3H U PETrHCTPALMU TaKUX ONBITOK;

» HE3alUIIEHHOCTb MOJIEMOB.

VV YV VYVV

)IJ'[H 3alllAThl KOMITBIOTCPHBIX CeTeH WJIM OT/EJIbHBIX KOMITBIOTEPOB OT HECAaHK-
IMUOHUPOBAHHOI'O UCIOJIb30BAHUSA NPUMCEHSIOTCH TPU OCHOBHBIX BHUAA KOHTPOJIS

HOCTYIIA.
B CJIyvac KOHTPOJIA 1OCTYIIa, OCHOBAHHOI'O Ha O6J'IalIaHI/II/I, Pp€Yb UACT O IpeAME-
Tax, IMpUHAJICKAIINUX T1OJIb30BATCIIIO, — (1)I/I3I/I‘ICCKOM KJIIo4ue, MAarHUTHOM KapTe,

METAJIJTMYECKON TUTACTUHKE NMPUYYUIUBON (POPMBI, KOTOPYIO BCTaBJISIIOT NIEPEN Ha-
YaJIOM PabOTHI B LIETIb PACIIO3HABATENISA, U T. I1.

B city4ae KOoHTpoJIA 10CTyIIa, OCHOBAHHOI'O HA JITYHOCTHBIX XapaKTEPUCTHKAX
I10JIb30BaTEIsA, HCIIOJIb3YIOTC OMOMETpUYECKUE IIPUOOPEL, KOTOPhIE aHAJIU3UPYIOT
crenuduueckrue pU3NIECKue 0COOEHHOCTH 110JIb30BaTeNs (IOAMNUCh, TEMOP roJIo-
ca, OTIIeYaTKU NaJIbLEB, PUCYHOK JIMHUAI HA JIaJJOHU WIX HA CETYATKe IJIa3a U T. II.)
Y CPaBHUBAIOT UX C TEMH, YTO HaXOAATCH Y HAX B IIAMATH.

OTu [Ba BUAA KOMIBIOTEPHOM 3aIUTHI MOT'YT UCIIO/Ib30BATHCS 1[Il IUCTAHIIU-
OHHOTO YINpPaBJICHUs JOCTYIIOM, XOTSI OOBIYHO K HUM IPUOETraloT [JIsl OrpaHU4EHHS
JOCTyIa K TOMY MECTY, Tleé HaXOIATCA KOMIIbIOTEPHI, — KOMIIBIOTEPHOMY 3aJIy
WIN OT/IEJIbHOMY KaOHUHETY.

Bup koHTpoOUI 0CTyTa, OCHOBAHHBIH Ha 00J1agaHuy crierupudeckoil nHpopma-
1LHel, siByseTcs HanboJiee pacpocTpaHeHHbIM. OH XapaKTepu3yeTcsl TeM, YTO Ipa-
BOM JIOCTYIIa 00/1a/IaloT JIMIIb TE JIAIA, KOTOPBIE CIIOCOOHBI ITPOIEMOHCTPUPOBATD
CBOE 3HaHHUE OIPEIEJICHHOIO CEKPeTa, OObIYHO Mapoisl. DTO CaMblii IPOCTOM U Jie-
IIEBBII TyThb 3aIIUTHI JIIOO0H KOMIBIOTEpHOM crcTeMbl. [10CKOsIbKY ero ncmosib3o-
BaHME He TpeOyeT O0JIbIINX 3aTpaT BPEMEHH, CUJI X MECTA B IaMATU KOMIIbIOTEPA,
TO MM OCHAIIAIOTCA [ayKe T€ KOMIIBIOTEPHI, KOTOPHIE BOBCE HE HYKIAIOTCS B CPENl-
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cTBax 3amuThl. KpoMe Toro, ncnoJsib30BaHue MapoJis JaeT MOJIb30BATEIO ONIyIIIe-
HUE TICHXO0JIOTIYeCKoro KomdopTa. bojiee Toro, 3ToT BUI MIXPOKO UCIIOIB3YETCS B
CUCTEMaX, YKe 3alUIICHHBIX IPYTUMHA CPEICTBAMH — MArHUTHBIMU KapTaMH WK
WHBIMH TIPOTPAMMHBIMH METOJIaMH, TUTIA IMU(POBAHUS, YTO B eIle OOJIbINeH cTere-
HY yBEJIMYMBACT 3AIIUTY OT HECAHKIIMOHMPOBAHHOTO JIOCTYTIA.

[Taposn, Kak MpaBUJIO, PACCMATPHUBAIOTCS B KAYECTBE KJIFOUCH JIJIST BXOJA B CHC-
TeMy, HO OHH HCIIOJIb3YIOTCS U JJIs1 APYTUX TIeJIeil: OJIOKMpPOBaHMS 3aIllUCH Ha JTUC-
KOBOJI, B KOMaH/IaXx Ha MU()POBaHUE TAHHBIX, T. €. BO BCEX TEX CJIydasx, KOrjia Tpe-
OyeTcst TBepast yBEPECHHOCTb B TOM, YTO COOTBETCTBYIOIIUE NEHCTBUS OYIyT MPO-
W3BOUTHCS TOJIBKO 3aKOHHBIMH BJIAJIEITHIIAMHU WJTH MTOJTb30BATEIISIME ITPOTPAMMHOTO
obecrieveHus.

Hcnonp3yeMble mapoJii MOYKHO TOIPA3ACSIMTh HA CEMb OCHOBHBIX TPYIIIL:

NapoJIM, YCTaHABJIMBAEMBIE TT0JIb30BATENIEM;

TapoJIn, TEHEPUPYEMBIE CUCTEMO;

CJIy4aiiHble KOIBI JOCTYIIA, TECHEPUPYEMBIE CUCTEMO;
TIOJTyCJIOBA;

KJTI0OYeBBIe (Ppasbl;

MHTEPaKTUBHBIE MTOCJIEAOBATEIbHOCTH TUIIA BOIIPOC — OTBET»;
«CTPOTHE» MAPOJIH.

VVVVVYVYY

IlepBas rpynmna siBiseTcs HanboJjiee pacHpOCTPAaHEHHONH. BOJIBIIMHCTBO Takux
napoJieil OTHOCUTCS K TUITY «BBIOEpH caM». [[J1s1 ;TydIieit 3aiuThl OT HECAHKIIMOHU-
POBAHHOIO JOCTyNa HEOOXOAMMO MCIOJIb30BaTh JOCTATOYHO JJIMHHBIA MapoJib,
HI03TOMY OOBIYHO CUCTEMA 3aIlpallluBaeT NapoJib, COACPKAIINI He MEHee YeThIpex-
1T OykB. CylIecTBYIOT TakXKe U Ipyriue Mepbl, He 03BOJIAIOINE [10JIb30BATEIIIO
CO3aTh Hey/lauHbli naposib. HanpuMep, cucreMa MoKeT HacTauBaTh HA TOM, 4TO-
OBl IIapoJIb BKJIIOYAJI B ceOs1 CTPOUHBIE U 3arjiaBHble OYKBBI BIEpEMEIIKY ¢ Iuppa-
MH; 3aBEIOMO OYEBHIHBIE TAPOJIH, HapUMep «internet», elo oTBepraroTes. B pas-
HBIX ONEPALMOHHBIX CUCTEMaX CYIIECTBYET HEMAJIO IPOrpaMM, KOTOpbIE IIpocMaT-
pUBaIOT (ailyibl, CoieprKalIye Mapoyiy, aHAJIM3UPYIOT MapoJIi MoJIb30BaTesIel U
OIIPENIEISAIOT, HACKOJIBKO OHM CeKpeTHbI. Hemonxopsmue naposy 3aMeHsIIoTCs.

Korpna 4yenoBek Bnepsble 3arpyaeT KOMIBIOTEP U TOT 3alpalliBaeT y Hero na-
POJIb, 3TOT NApPOJIb HABEPHSAKA OKaKETCS BAPUAHTOM OIHOM U3 OOIINX U aKTyaslb-
HBIX U151 BCEX TeM — OCOOEHHO €CJIM Y MoJIb30BaTess He xBaTaeT BpeMeHu. [1pen-
cTaBbTe cebe COCTOSIHME YeJIOBEKa, KOIjla ero MpocsiT NpUIyMaTb COOCTBEHHBII
ceKpeTHbIi maposib. Kak Obl TO HU OBbLIIO, CTOUT 3alpOCy MOSBUTHCS HA IKpaHE MO-
HHUTOpa — U 4YeJI0BEKa IOCEIaeT MBIC/Ib O TOM, YTO Ha/I0 HEMEJIEHHO 4TO-TO Mpef-
npuHuMath. He cunrasi reHneB u 6e3HaieKHBIX TYIHLI, BCE JIIOAU, KOT/a HAJ10 IpH-
HUMAaTb OBICTPBIE PEIIEHUs, MBICJIAT U ACHCTBYIOT IPUMEPHO OfiMHAaKoBO. Mm
TpeOyeTcst BpeMsi, YTOObl Ha4aTh MBICJIUTh TBOPUYECKH, TIO3TOMY HavasIbHBIE MPEN-
HOJIOXKEHMS ¥ IEPBBIE YMO3AKJIIOYECHHUS B OIIPE/ICICHHBIX I'PYIIIax JIOAEH OKa3blBa-
I0TCSl OIMHAKOBBIMU. U 10JIb30BaTesN BBIAAIOT IIEPBOE, YTO MPUXOAUT UM B T0JIO-
BY. A B roJIOBY IIPUXOJUT TO, YTO OHU BUJAT WX CJIBIIIAT B JaHHBI MOMEHT, JIN0O
TO, YTO COOMPAIOTCS CHIeNIaTh Cpasy *ke Iociie 3arpy3ku. B Takoit cuTyarmu napoJib
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C(;:grﬁ,%icsl B CIICIIIKE, a MOCJIAYIONIas ero 3aMeHa Ha 0oJiee HaIe)KHBII IIPOUCXOUT

adetaTovyHo penko. Takum oOpa3om, MHOTME NMapoJiv, CO3AaHHbIC I10JIb30BATEIISI-

MH, MOT'YT OBITb PaCKpPBITHI IOCTATOYHO OBICTPO.

CutyyvaiiHple TapOJIU U KOJIbl, yCTAaHABJIMBAEMBIC CUCTEMOI, MOT'Y T OBITh HECKOJIb-
KuX pasHoBujaHOcTell. CHCTEMHOE MPOrpaMMHOE O0ecleYeHne MOXKET HCII0JIb30-
BaTh MOJHOCTBIO CITYYailHYIO TOCJIEIOBATEIbHOCTh CHMBOJIOB — BILJIOTH [0 CITy-
YaifHOTO BBIOOpa PETHCTPOB, (P, MyHKTyaIMH IJIMHBI, YUK e MCIO0JIb30BaTh B
TeHEepHUPYIOIIKX Mpoueaypax orpannueHus. CosgaBaeMble KOMIIBIOTEPOM MapOJIH
MOTYT TaKXe CIIyJaifHbIM 00pa3oM M3BJICKAThCH M3 CIMCKA OOBIMHBIX MJIM HUYETO
HE 3HAYallyX CJIOB, CO3MaHHBIX aBTOPAMH IIPOTPaMMBbI, KOTOpbIe 00pa3yioT napoJin
Bpoze onah.foopn unu ocar- back-treen.

[TosrycioBa 9acTHYHO CO3MAIOTCS MOJIB30BATENIEM, @ YACTUIHO — KAKAM-JTHO0
CJIy4aillHBIM IPOLIECCOM. DTO 3HAYMT, YTO €CJIM JajKe I10JIb30BaTEe/Ib MPUIYyMaeT
JIETKO yTaJ(BIBAEMBIil MapoJIb, HAIPUMEP «ad3aly», KOMIIBIOTEp HONOJIHUT €ro Ka-
KOIi-HUOY/1b Hepa30epuxoit, 00pa3oBaB Oosiee CII0KHBII apoJIb TUIA «a03a1l,31037».

KimroueBeie (pasbl XOpoIm TeM, YTO OHU JUTMHHBIC W UX TPYIHO yrajaaTh, 3aTO
JIETKO 3alIOMHUATB. Ppasbl MOTI'YT OBITH OCMBICJICHHBIMI — THIIa «MBI OBbLIH 00€cIIo-
KOCHBI 3TUM», UM HE UMETbh CMbICIa — «JIoBALMIA pbIOy HOoCcy. Ciienyer 3ame-
TUTb, YTO B IPOTPAMMHPOBAHUH ITOCTEIICHHO HAMEYaeTCsl TCH/ICHIINS K MePEeXoLy
Ha 0oJiee IIMPOKOEe NMPUMEHEHHE KiIoueBbX (pa3. K xkoHenuuu kioueBsx ¢pas
OJIM3Ka KOHIIENIINS KOJOBOTO aKPOHMUMA, KOTOPBII SKCIEPTHI 110 3aIUTe OlICHNBA-
10T KaK KOPOTKYI0, HO HeaIbHO Oe3omacHylo ¢popMmy naposist. B akpornme nosib3o-
BaTeJIb OEpeT JIETKO 3allOMHUHAIONIEeCs MPEIJIOKEeHIE, (pasy, CTPOUKY U3 CTUXO-
TBOPEHUS U T. 1. U CIIOJIb3YET NEepPBble OYKBBI KQXKIOIO CJIOBA B KAYECTBE MapoJIsl.
Hanpumep, akpoHrnMamu AByX IPUBEICHHBIX BhIIIE (hpa3 SBJISIOTCH «MO03» U «JIPH».
[TonoOHEIE HOBOBBECHUSI B TCOPUH MAPOJICH 3HAYUTEIBHO 3aTPYIHSIOT 3aHATHUS
3JICKTPOHHBIM LIIHOHAKEM.

WNHuTepakTHBHBIE TOCIIEN0BATEIBHOCTH «BOIIPOC — OTBET» MPE/IJIaraioT M0Ib30-
BaTEJII0 OTBETUTh HA HECKOJIBKO BOIPOCOB, KaK MPaBUJIO, JIMYHOIO IJ1aHa: «[leBu-
ybs (pamuius Bameir Matepu?», «Bawm mobumelit 1BeT?» 1 T. A. B kommnbioTepe
XpaHsATCH OTBETHl HA MHOKECTBO TaKUX BonpocoB. [1pu Bxoze moJib3oBaTesisi B CH-
CTeMY KOMIIBIOTEP CPaBHUBAET MOJIyUYCHHbIC OTBETHI C «IIPaBUJIbHBIMUY» . CHCTEMBI
C HCIIOJIb30BAaHNEM «BOIPOCOB — OTBETOB)» CKJIOHHBI IIPEPHIBATh paboTy MOJIb30-
BaTesisg Kaxasle 10 MuH, pesiarast oTBevYarb Ha BOIIPOCH!, YTOOBI IIOATBEPAUTD €TI0
IIPaBo MOJIb30BaThcsl cUcTeMoi. B HacTosiee BpemMs: Takue NapoJiv OYTH He HC-
noJip3ytores. Korya ux npuaymanu, uiest Kazajach HEIUIOXO#, HO pas/ipaKaromuii
(axTop mpeppIBaHUS MPUBEJT K TOMY, YTO JIAHHBI METON MPAaKTHYECKH MCYe3 W3
obuxopa.

«CTporue» naposd 0ObIYHO HCIIOJIb3YIOTCSI COBMECTHO C KaKMM-HUOY[b BHe-
LIHUM 3JICKTPOHHBIM MJI MEXaHUYECKUM YCTPOUCTBOM. B aTOM cilydae KoMIbio-
Tep OOBIYHO C MPOCTOMYIIHBIM KOBAPCTBOM IpefjIaraeT HECKOIbKO BAPHAHTOB IPH-
IJIAIICHUH, a 0JIb30BaTEe b IOJKEH J1aTh HA HUX MOIXOSIINE OTBETH. DTOT BUJ
napoJieil yacTo BCTpevaeTcs B cUCTeMax ¢ OHOpPa3oBbIMU Kofamu. OnHopas3oBble
KOJIbl — 3TO MaPOJIi, KOTOPbIE CPadaThIBAIOT TOJILKO OIMH pa3. K HuM nHorna npu-
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Oeraior, cos3gaBasi BpEMEHHYIO KOIMIO IJIsl TOCTEH, YTOObI MPOIEMOHCTPUPOBATD
MMOTEHLIMAJIbHBIM KJIMEHTaM BO3MOXHOCTH cucTeMbl. OHH TaKkxe MOopoil npuMeHs-
IOTCS ITPU IIEPBOM BXOXK/ICHUH II0JIb30BATENA B ccTeMY. Bo Bpems epBoro ceanca
TI0JIb30BATENIb BBOAUT CBOW IMAapoJIb M B TAJIbHEUIIEM BXOIUT B CHCTEMY JIUIID Ye-
pe3 Hero. OnHOpa3oBble KOABI MOT'YT TaKKe IPUMEHSTbCS B CUCTEME, Korjia Jei-
CTBHTEJIbHBIN I10JIb30BaTENb BXOIUT B HEE B IIEPBBIA pa3; 3aTeM IOJIb30BATEIIO CJIe-
OyeT IMOMEHSATb CBOM IapoJib Ha 00Jiee CeKPETHBII NepCOHANIbHBIH Kof. B cirydasx,
KOI'Jla CHCTEMOH IMOJIb3yeTCs IpyIa JIOEH, HO IIPH 3TOM HeJb3s HapyIIaTb CEK-
PETHOCTB, IPUOETaloT K CIUCKY OAHOPA30BbIX KOIO0B. TOT MM MHOM 10JIp30BaTEs b
BBOJUT KOJ, COOTBETCTBYIOIIUI BPEMEHH, JaTe WU JHIO HEJEIIN.

Wrak, ni1st Toro 4ToOb! 1apoJib ObLT ACHCTBUTEIIBHO HAJICKEH, OH JOJIKEH OTBE-
YaThb CJIEAYOMNUM TPeOOBaHUAM:

» OBITh OIIPENICJICHHOM 1JINHBL;

» BKJIIOYaTh B ce0s1 KaK MPOIMUCHBIC, TAK U CTPOYHBIC OYKBHI;

» BKJIIOYaTh B ceOs1 OjiHy | OoJsiee mudp;

» BKJIIOYaTh B ceOs1 OIMH HEU(PPOBOU 1 HeaIpaBUTHBII CUMBOJI.

OnHO MM HECKOJIBKO U3 3TUX IPABIJI JOJDKHBI 0043aTE/IbHO COOJTIONAThCS.

Jpyroe neno, Korga nomnacTb B IOMEIIEHUE, II€ YCTAHOBJIEH KOMIIBIOTEP, HE
yaaetcs. B aToM citydae MCHo/b3yloT JUCTAHIMOHHBIE CIIOCOObI CheMa MHpopMa-
u. EcTecTBeHHO, OHU 3(()EKTUBHBI TOJIBKO TOINA, KOIJla KOMIIBIOTEP BKJIIOYEH.
Cy1ecTByIoT ABa crocoda JUCTAaHIMOHHOTO CYMTBHIBAHUS MH(GOPMALUM: MEPBHI
croco0 ocHOBaH Ha npueMe BY-HaBOIOK B CUJIOBYIO CETh, @ BTOPOI — Ha IIpHEMeE
HOOOYHBIX 3JIEKTPOMArHUTHBIX U3JTy4eHuil coetuHuTesbHbIX Heneit ITK.

MoGOo4YHbIE Y IEKTPOMArHHTHDIC H3MyYECHHA
H HaBoakH (IIDMHH)

Heo6xoquMo oTMeTHUTD, YTO MPAKTUYECKU BCE TEXHUYECKHE CPEICTBA HE TOJIb-
KO CaMH U3JIy4aloT B IPOCTPAHCTBO CUTHAJIBL, COfIEprKalIe 00pabaThiBaeMyI0 UMU
UH(pOPMaLUIO, HO U YJIaBJIUBAIOT 3a CYET MUKPO(GOHOB JINOO aHTEHHBIX CBOICTB
Apyrue u3aydeHus (aKyCTHYECKHE, 3JIEKTPOMAarHUTHBIE ), CYIIECTBYIOIINE B HEIIO-
CPEACTBEHHOM OJIN30CTU OT HUX. YJIOBUB, OHU IIPe0OPa30BLIBAIOT IPUHATHIC U3J1Y-
YEeHHUS B JIEKTPUYECKUE CUI'HAJIBL U OECKOHTPOJIBHO NepealoT UX 110 CBOUM JIMHU-
SIM CBfI3U Ha 3HAYUTEJIbHBIE PACCTOSIHUA. DTO elle 0oJIblle NOBBIIAET ONACHOCTh
yTeuku nHpopmanuu. K ancity TeXHUUECKHUX yCTPOICTB, CHOCOOHBIX 00pa30BbIBATh
9JIEKTPUYECKHE KaHAJIbl yTEUKH, OTHOCATCS TesIeOHBI (0COOCHHO KHOIIOUHBIE ), KOM-
IIBIOTEPHI, CPECTBA I'POMKOIOBOPSAIIEH CBA3M, PagUOTPAHCIIALMOHHbIE IIPUEMHHU-
KH, JaTYUKU OXPAHHOM U ITOYKapHOU CUTHAJIN3ALUN, UX JIMHUY, & TAKKE CETh dJIEK-
TPOIIPOBOJIKH.

PacnipocTpanenne MoOOYHBIX 31EKTPOMArHUTHBIX U3JIy4E€HUH 3a IpeesIbl KOH-
TPOJIMPYEMOI TEPPUTOPUH CO3AAET MPEANOCHIIKH JIsl YTeUKH NH(OopMaLum, Tak
KaK BO3MOJKEH €€ IIepeXBaT C IIOMOIIBIO CIIENUAIbHBIX TEXHUYECKUX CPENCTB KOHT-
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posicB TTK 0CHOBHBIME MCTOYHMKAMH 3JICKTPOMATHUTHBIX U3JTyYCHHUI SIBIISIOTCSI
MOHUATOP U COCAMHUTESIbHBIC 1enu (YCTPOICTBa BBOAA M BbIBOJA MH(OPMALIUN).
Yreuke nnpopmanun B I1K cioco6cTByeT npuMeHeHne KOPOTKUX BUICOUMITYJIb-
COB IIPSIMOYTOJIPHOH ()OPMBI M BHICOKOYACTOTHBIX KOMMY TUPYIOIIMX CUTHAIOB. [{J1s
YMEHBIICHHUS] YPOBHS MOOOYHBIX 3JIEKTPOMArHUTHBIX M3J1y4YCHUI IPUMEHSIIOT CIIe-
LHaJIbHBIE CPEICTBA 3aLUThl HHPOPMALIMK: SKPAHUPOBaHUE TOMELICHUH, PUITbTpPa-
LU0 UCTOYHUKOB MUTAHUS, NOIOJHUTEJIBHOE 3a3€MJICHHUE, 3JICKTPOMAarHUTHOE
3a3eMJICHUE, a TAKXe CPEICTBA OCJIa0JICHUS] YPOBHEH HeXeJaTesIbHbIX 3JICKTPO-
MarHUTHBIX U3JTyYCHUI U HABOJIOK IIPY MTOMOILM Pa3IMYHbIX PE3UCTUBHBIX U IIOTJIO-
HIAIOIIUX COIJIACOBAaHHBIX HAI'PY30K.

Ecnu, pabortast Ha KoMIbIOTEpe, BBl OTHOBPEMEHHO BKJIIOYAJIM TEJIEBU30D, TO,
HaBEePHOE, 3aMETUJIM, YTO NPH BKIIIOYCHHOM KOMIIBIOTEpPE Ha HEKOTOPBIX TEICBU3H-
OHHBIX KaHajlaX HauMHAIOTCS IOMEXHU. DTOMY eCThb IIpocToe oObsicHeHue. Bee co-
CTaBJISAIOLINE YaCTH KOMIIbIOTEpa — IPOBOJIA, YCUIIUTEIIH, JayKe MeYaTHBIE I1J1aThl —
paboTaloT KaK aHTEHHBI, IPOBOASAILIIE JICKTPOMAarHuTHoe nu3iyyeHue. Kommnboorep
HE TOJIPKO IIPUHUMACT U3JIy4YCHHUE, HO U IepeiacT, MHOIIa IEPEHOCs ero Ha HeKo-
TOpPOE PACcCTOSIHUE OT MCTOYHMKA, a OJIM3JIexKallasi 3JICKTPOIIPOBOIKA U METaJLIH-
YyecKre TPyOKH MOT'YT BIOCJICACTBUU PabOTaTh KaK aHTCHHBL.

UccnenoBanus noka3bIBaloT, YTO U3JIyYE€HUE BUICOCUTHAIA MOHUTOPA SBJISCT-
Csl TOCTATOYHO MOIIIHBIM, IIUPOKOIIOJIOCHBIM M OXBaThIBAET IUara30H METPOBbIX U
OeLMMETPOBBIX BOJIH. [IpMUMHOI MOIIHOIO M3JTy4YeHHUs SIBJISICTCS HAJIOKEHHUE pa-
OMOCHUTHAJIa Ha UMITYJIbChl Pa3BEPTKU M300paKeHHUsI, BblpabaThIBaEMble CTPOUYHBIM
TpancpopmaTopoM. [1pu kaxy1eiics: ClI0KkHOCTU POOJIEeMBI anmapaTypa AJist 3To-
ro BUa KOMMEPUECKOIl pa3Belku 10CTaTOYHO npocta (puc. 4.1) 1 nusroraBiuBaet-
csl Ha 0a3ze 0OBIMHOTO MasIoradapuTHOro TejieBu3opa. Takue ycTpoiicTsa 1o3BoJis-
10T Ha yaajieHud 50 M 1oJjiyyaTh YCTOHUMBYIO KAPTHHKY — KOIMIO M300pasKeHMs,
0T0OpakaeMoro B HaCTOSILIMI MOMEHT Ha dKpaHe MoHHUTOpa Baiuero [1K.

Bce xomriptorepsl paboTaioT Ha U3/Iy4CHUE B IIMPOKOM PaglO4YacTOTHOM JHUa-
Na30He ¥ NPEICTaBJIAI0T co0ol paauonepenatyuku. Korga tesieBuyienue npuHuMa-
€T CUTHaJIbl OT KOMIIbIOTEpa, 3TO MPOUCXOAUT CIy4ailHO; a TeNepb MPeAcTaBbTe
cebe, YTO KTO-TO peIInI lieJICHApPaBICHHO NMPUHUMATh TaKylo H3JTydyaeMylo HH-
¢dopmarmio. KoHevyHo ke 3To BO3MOXKHO, U Takue cirydan ObiBaiu. Hegapom xom-
MbIOTEPHI ¢ HanboJIee 3aceKpeueHHOI nH(popMalieil yCTaHaBIMBaIOT B KOMHATaX C
HENPOHULAEMBIMHU JIJIS1 U3JTyYCHHsI CTCHAMHU.

Paccmotpum 310 sBiienue Oosiee noapoOHo. Pabora 11000i1 BEIUMCINTEIBHON
TEXHUKU COMNPOBOXKIACTCH 3JICKTPOMArHUTHBIMU M3JIyYCHUSMU U HABOIKaMH Ha
COE/IMHUTEJIbHBIC [TPOBOIHBIC JIMHUM, LICTIN «IIUTAHUE» U «3EMJISD», BO3HUKAIOIINE
BCJICICTBHE 3JICKTPOMAarHUTHBIX BO3AeiCTBUI B Os1KHel 30He u3nydeHus. Cumnra-
JIOCh, YTO JOCTaTOYHO TPYAHO paciuudpoBaTb MHHOPMALMIO, COAEPKAILYIOCS B
U3JIy4YeHHUH, U YTO I03TOMY BOCCTaHOBJICHUE MH(OPMALIMK [TO]] CHITYy TOJIBKO IIPO-
(heccronasiaM, pacroiaralonyM OYeHb CJIOKHON 1 IOPOTroH ammapaTypoil o0Hapy-
eHus u Jekoguposanus. OqHaKO 3TO oka3ayioch He Tak. B 1985 ropy rpynna msen-
CKHUX YUYEHBIX I10J1 pyKoBOACTBOM Bruibsima Ban Diika onyOsinkoBasia cTaTbio « DJIeK-
TPOMAarHUTHOE M3JIy4YeHUE BUICOAMCIUICEB: yTeuka uHpopmanuu?». B crarbe
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CuHxpoHuzatop
Ycunutenb
MepcoHasnbHbIN | Tenesusop
KOMMbOTEP OunbTp

Puc. 4.1. YcrpoiicTBo muist cHATASI MTHGOPMAIIUK ¢ KOMIIBIOTEpa

OIUCBHIBAJIOCh, KaK MO>KHO JIETKO U HEIOPOro INepefesiaTh OObMMHBIN TeJIeBU30p B
npudop s IpueMa u npeodpa3oBaHus MHPOpMaIMK, Uay1eii ¢ sodoro nudposo-
ro YCTPONCTBA, 0COOEHHO KOMIIbIOTEpA.

IIpuMeHeHne B KOMITbIOTEPAX MMITYJIBCHBIX CUI'HAJIOB MPSAMOYTOJIbHOH (OpMBL
1 BYU-koMMyTauu npuBOAUT K TOMY, YTO B CHIEKTPE U3JTyUYEeHUI OyayT KOMIIOHEH-
THI ¢ 4acToTamu BIUI0Th 10 CBY. MMmynbcel — BOT KimtoueBoe cjioBo. BeeM usBe-
CTHO, YTO KOMIIBIOTEPHI CIIOCOOHBI MPeoOPa30BbIBATL JJIMHHBIE CTPOKU HYJIEH U
€[IMHUIL BO YTO YTrOAHO (HampHMep, B HAIM JIIOOMMble KOMIbIOTepHbIe urpsl). Ha
caMoM JieJie, pa3yMeeTcs, [0 IPOBoJaM He OeraroT KpoIle4Hble HYJIM U eIUHUYKY.
ITo HUM IPOCTO TEUeT IEKTPUUYECKUIA TOK PAa3IMIHOI0 HAIPSHKEHUS, KOTOPBII Halle
BOOOpaykeHue MPEeICTaBIIAeT KaK HyJIM U eIUHUYKH. JI1000ii 3/1eKTpudeckuii npu-
Oop sBJIAETCA UCTOYHUKOM HM3iydeHusl. Ho Tosbko mmgpoBoil mpubop, Takoi, Kak
KOMIIBIOTEP, UCITyCKAECT UMITYJIbChl BBICOKOTO M HU3KOT'O YPOBHSI HAIIPSKEHUS. DHEp-
IeTUYECKUI CIIEKTP TAKUX CUI'HAJIOB YOBIBAE€T C POCTOM YacTOTbI, HO 3(deKTus-
HOCTb UX U3JTyYECHUS IIPU 3TOM YBEJIMUMBACTCH U YPOBEHb U3 Ty4EHHI MOXKET OCTa-
BaThCsl IOCTOSIHHBIM /IO YAaCTOT B HECKOJIbKO rurarepil (puc. 4.2). Ycusienue usiy-
YEHUS Ha HEKOTOPBIX 4aCTOTaX CHEKTpa (PE30HAHCH) MOTYT BbI3BATH Pa3IMYHBIC
napasuTHele cBsi3u. Llenu, He mpenHa3HAa4YeHHbIE U1 Nepenavn HUQPOBBIX CUTHA-
JIOB, MOTYT M3JIy4aTbh MX BCJICICTBUE HABOJOK, HAIIPUMEDP, MPOBOJA NCTOYHUKOB
NUTaHHUS.

N3006pakeHne Ha 3KkpaHe MOHUTOpA KOMIIbIOTepa (hopMHUpyeTCs B OCHOBHOM TaK
’Ke, KaK U B TeJICBU3MOHHOM ITpueMHuKe. OHO COCTOUT U3 MHOXKECTBA KPOILIEUHbIX
TOYEK, Ha3bIBAEMBIX IIUKCeJIIMU. Kask/blil MUKcesIb IpeCTaBIseT co00i KaneabKy
OIIPEJIJIEHHOT0 BEIeCTBa, KOTopas 3axuraeTcs (piryopecupyeT) noj BosieiicTBY-
€M 2HEepruM U MOKPHITAa 3alIUTHBIM cjoeM. KoHTposmpylomas cxema ynpasisieT
HO3UIMEN JIEKTPOHHOH MYIIKH, KOTOpast HEPUONYECKH IIPOCTPEIUBAET JIEKTPO-
HaMU BEeCb 9KpaH, Ha KOPOTKOE BpPeMsl 3a)Urasi Te MUKCEJIU, KOTOPbIe HOJIKHBI 3a-
cBeTuThCA. Kasknplil pas, Korjaa 3To IpOUCXOIUT, MBI IIOJTy4aeM UMITYJIbC JIEKTPO-
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Puc. 4.2. HanpsikeHHOCTD 3JIEKTPUUYECKOTO 110J151 £ Ha paccTosiHuu 1 M OT aucruiest

MarHMTHOT'O U3/Ty4€HHUs C BHICOKMM HamnpsikeHueM. [1ockosbKy BUaeoCUrHas siBiis-
eTcs LU(POBBIM, TO JIOTHYECKas EANHULIA CO3[AET CBETALIYIOCS TOUKY, a JIOTH4ec-
KUl HyJIb MPENATCTBYET ee NosiBaeHuto. OHAKO BUACOCUIHAJI COACPKUT elle U
TaKTOBbIE CHHXPOUMITYJIbCHL. Tak Kak mociiefHue MOBTOPSIIOTCS, TO SHEpreTuyec-
KUii CIIEKTpP BUIEOCUTHAJIA COIEPKUT TAPMOHUKH, UTHTEHCUBHOCTb KOTOPBIX yOBIBa-
€T C POCTOM 4acTOThL. VICTOUHMKaMU U3JTy4eHHs] BUAECOCUTHAJIA AUCTITIES MOTY T OBITh
3JIEMEHTHl 00pabOTKU CUTHaJIa N300PaKEHNs 1 JIEKTPOHHBII JTy4 KUHECKONa. DTH
CHUTHAJIBl YCUJIMBAIOTCS 10 HECKOJIBKUX JAECATKOB BOJIBT IS MIOJIA4H Ha 3JICKTPOH-
HOJIyYEeBYIO TPYOKY.

YpoBeHb MHMPOKONIOIOCHOrO U3JTy4YeHHUs JUCILIed 3aBUCHT OT KOJIMYECTBA OYKB
Ha 3KpaHe. YPOBeHb Y3KOMOJIOCHBIX COCTABJIAIOMINX HE 3aBUCHUT OT 3alI0JTHEHHS K-
paHa, a ompeneJIfAeTcss CUCTEMOM CUHXPOHM3AIMU M YaCTOTOI IIOBTOPEHUS CBETS-
muxcs Touek. IloaTomy ObIBaeT 04eHb TPYAHO, a IOJYAC U HEBO3MOXKHO OTHEINTh
pasyMYHbIe CUTHAJIBL IPYr OT Apyra u pacmmdposaTb ux. Bam Bpsax i ynacres

=2 0 [1 00 00

CwrHan N4y

YpoBeHb

APKOCTU /'\
CwurHan HY MDQQ[_DQA‘M

BupeocurHan B TV-

npuemMHuke npu ontumanbHO
YCTaHOBJTEHHbIX YPOBHAX APKOCTU /_\ /\ /_\ /\ /—\ /_\ /\

N KOHTPaCTHOCTH

ypOBeHb KOHTPacTHOCTH

Puc. 4.3. BpemenHble tuarpaMMsl CUTHaJI0B, oOpabaTeiBacMbIX B TB-nipuemHnke
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Puc. 4.4. Buneocurnasnsl B nuciuiee u TB-npuemunke

OIPEENIUTD, O YEM K€ «IyMal» KOMIIbIOTEP, IIOKa CUCTEMY COTpsiCaJIU 3JICKTPO-
MarHuTHbIC UMITYJIbCHL. Kak ke pacimgppoBaTh BCIO 3Ty IPUHIMAEMYIO MEIIAaHUHY
CUTHAJIOB, UCXOASAIIMX OT IPOBOJOB, NEYATHBIX IUIAT U T. 1.7

HNuadopmanus, orodbparkaemasi Ha SKpaHe QUCIIIES, MOKET OBITh BOCCTaHOBJIC-
Ha C NOMOIIIBIO TEJICBU3MOHHOI'O IPUEMHHUKA, KOTOPbIi 00padaThiBaeT JIMIIb He-
OO0JIBIIYIO YacTh CHEKTpa CUrHAJIa IUPHUHOM okoJio 8 MI'1 (oObryHOo TB-npuem-
HUK MMeeT moJiocy npomnyckanus 4,5 MI'n u neMonysisitop cursajia ¢ Y4acTUYHO
TO/IaBJICHHOI OOKOBOI MTOJIOCOM, Y9KBUBAJICHTHOM AM-IeTeKTOPY € T0JIOCOH ITPo-
nyckanus 8 MI'n) Ha 4acToTax B [uana3oHax METPOBBIX U IELIUMETPOBBIX BOJIH.
Bpemennsle uarpaMMsl CUTHAJIOB, oOpabaTteBaemblx TB-mpruemankoMm, mpeicras-
JIeHHI Ha puc. 4.3.

[Tycts TB-mpuemMank 00pabdaTEIBaET OUH «JICTIECTOK» YHEPreTUIECKOTO CIIeK-
Tpa U3JIy4eHHs, T. €. YaCTOTa ero HACTPOMHKM COBIA/IAET C CEPEOUHOI OTHOIO U3
«JIETIECTKOBY, a M0JI0CA MPOIYCKaHUA paBHA ero mmpuHe. Ycwienne HY-curnana
HAaJl IOPOTOM, OIIPEEISIOIIIM YPOBEHb IPKOCTH, 33/1a€TCS1 yPOBHEM KOHTPACTHOC-
TU. B nepBoM npub/IMKeHnu ypoBeHb KOHTPACTHOCTH ONPENeIsieT KPyTU3HY (PpOH-
TOB BUJICOCUTI'HAJIA B IPUEMHMKE. B oTiM4me oT 1uciuiess MakCUMyM BUJIGOCHTHATIA
B TB-npueMHuKe onpenensieT ypoBeHb YePHOI0, 8 MUHIUMYM OIPEAEIISeT YPOBEHb
6estoro. Takum oOpasom, n3odpaxeHue Ha skpade TB-nipuemHuka OyaeT npeacras-
JIATh COOO KOTIMIO M300PaYKEeHNsT HA DKpPaHe IUCIIes] M COCTOSITh U3 YEPHBIX OYKB
Ha 6esioM (1t cepom) QoHe.

Ecnu Buneocurnan npencrasiisseT coOOi JJIMHHBIA UMITYJIbC, TO JIyYIllE BCEro
OyIoyT U3JTy4eHbl B IPOCTPAHCTBO €ro (PPOHTHI, KOTOPBIE U JaIyT IPU IpUeMe TOY-
ku (puc. 4.4). Uznyuenue nucmies, npuaumaemoe TB-npueMHukoMm, He cOnepKUT
nHpOpMALMKA O CUHXPOCUTHAJIE, [I03TOMY M300pakeHUE Ha DKpaHe TesIeBH30pa
OyneT nepemeIaTbCsi B TOPU30HTAIBHOM M BEpTHKaJIbHOM HarpasiieHusix. Kaue-
CTBO IpUeMa MOXET ObITb YJIYYILIEHO IIPU MCII0JIb30BAaHUM BHEIIHETO I'eHepaTopa
cuHXpocurHayioB. C Takoi MPUCTaBKON K OOBIYHOMY TEJIEBU30PY MOKHO BOCCTa-
HOBUTb MH(POPMALIMIO C JUCIUIES MOYTH JIIOOOrO THUIA MPHU YCJIOBUU AOCTATOYHO
BBICOKOI'O YPOBHS €0 M3J1y4CHUS.

Hano 3HaTp, 4T0 MHOrOYKCIICHHBIC TeJIeOHBI C KHOIIOYHBIM HAa0OpOM HoMepa
camH SIBJISIOTCS HICTOYHMKAMHU MAPa3sUTHBIX PaJMOU3JIyUYeHHU, TaK YTO PasroBOPHI,
[IPOBOIMMBIE C IPUMEHEHHEM HEKOTOPBIX U3 HUX, MOYKHO IPOOOBATH 3aceyb Ha Ya-
crore JIB-nuanasona (oxosio 150 kI') m qucTaHmy B COTHIO-IPYTYIO METPOB.



196 IIIMHAOHCKHE HITYYKH. HOBOE H AYYIIEE
Y

Q.
@.&Q' MeToap! 3amuThbl HHpopMauHuH ot [IDMHH

MeTopbl 3alIUTEl OCHOBBIBAIOTCS HA OCOOEHHOCTAX BBIIEJIEHUS] OMACHOTO CHUT-
Hasla Ha (hOHE BHEITHMX IMOMeX M BHYTPEHHHX ITYMOB npreMHnka. OHU HallpasJie-
HBl Ha JIOCTM)KEHHUE TaKOr'0 OTHOIIEHUS MOIIHOCTH CUTHaJIa K MOIHOCTH IMOMEX U
IIyMOB, ITPH KOTOPOM HEBO3MOXKHO KaUYECTBEHHOE OOHApYKeHue oracHoro (nHdop-
MallMOHHOT0) CUTHAJIa U €r0 perucTpanusd. B cBsi3u ¢ 3TUM TEXHUYECKHUE METOIbI
3aMThl THPOPMAITUK OT YTEUKH Yepe3 M0OOYHbIC U HABEACHHBIC JICKTPOMArHHT-
HBIE TTOJI1 MOYKHO Pa3/iesITh Ha TPU TPYTIIIbL:

» TIacCUBHBIE METObl, CBSI3aHHBIC C YMEHbIIEHHEM MHTEHCUBHOCTH HEKeJla-
TEJIBHBIX 3JIEKTPOMArHUTHBIX U3 Ty4eHUH U MOJIEH;

» aKTHUBHbIE METO/bl, CBA3aHHbIE C CO3[JaHUEM IIIYMOBBIX HOJICH (3allyMJICHNUS )
B BO3MOYKHOI! 30He nepexBaTa HHPOPMALIH;

» METOJibl, OCHOBAHHBIC Ha NPHUMEHEHUH BBICOKO3AINUIIEHHbIX ((PU3NUECKN)
3JIEMEHTOB M TEXHOJIOTWii, B YaCTHOCTH BOJIOKOHHO-ONTUYECKUX JIMHUM
CBSI3M.

OCHOBHBIMH TEXHHMYECKUMHU METOJIaMHU 3alIUTHl KaHAJIOB yTEUYKH WH(POPMAITIH
SIBJISTIOTCSI METO/bI IACCUBHOU M aKTUBHOM 3aIIIUTHI.

K MeTtomam maccuBHO# 3aIUTHI, JIOKAJM3YIOMUM OTACHBIE CHUTHAJIBI, OTHO-
CATCS:

9KpaHHPOBAHHE;
(unpTpanus;

3a3eMJICHHE;

INPUMEHEHHE CIICIMAJIbHBIX CPEICTB OCJIA0JICHHs YPOBHEH MMOOOYHBIX 1 Ha-
BE/ICHHBIX 3JICKTPOMArHUTHBIX MOJICH.

YV VVY

OnHUM U3 OCHOBHBIX METO/IOB CHM)KEHUS MHTEHCHUBHOCTU HEXKEJIATEJIbHBIX
3JIeKTPOMArHUTHBIX IOJIeil 10 TpeOyeMoro ypoBHsl SIBJIsIeTCS SKpaHUpPOBaHUE
UH(POPMAIIMOHHBIX CPENCTB, UX JIEMEHTOB U COCIUHUTEIIbHBIX JIMHUMN, a TaKXKe
IIOMEILEHUI, B KOTOPBEIX 3TU CpefcTBa pasMemalorcd. [Ipu ero peanusanuu uc-
MOJIb3YIOTCS CPEACTBA IIOJIHOIO 3KPAHUPOBAHUSA (9KPaHUPOBAaHHBIE IIOMEIICHHS,
KOHTEHHEpHI U T. II.) ¥ YaCTUYHOI'0 SKPAaHUPOBAaHUA (3KPaHUPYIOIUE IMUTHL, IIPO-
BOJIOYHBIE CETKH, METAJUIN3UPOBAHHBIE CTEKJIA ¥ TKAaHU, TOKOIIPOBOJALINE dMa-
JIA, CMOJIBI, CMa3K{ U T. [I.)

B nocsiennue royiel HabI0KA€TCS TEHIGHINSA Bee OoJiee MUPOKOro NPUMEHEHHUs
YaCTUYHOI'O M JIOKAJIBHOIO (CXEMOTEXHHYECKOI0) SKpaHUPOBAaHUA C HCIOJIb30Ba-
HHEM 3KPaHOB U3 CIIENUAJIbHBIX IPOBOIAIINX IJITACTMACC U IUIJIEKTPUIECKUX IKPa-
HOB, apMHUPOBAaHHbBIX METAJIMYECKON CETKOU MJIM ¢ METAJJINYECKUM HAIIbUICHUEM.
DKpaHUPOBAaHUE TEOPETUYECKU MO3BOJISICT MOHU3UTb YPOBEHb HEXKEJIATEJIbHOTO
3JIEKTPOMAarHUTHOTO I1OJIA.

OuibTpanys CUTHAJIOB, KaK OOVH U3 OCHOBHBIX METOOB, UCIIOJIb3YETCA B pas-
JmunbiX ceueHnsx (BYU- m HY-Tpakrax, curHaibHBIX HETSX | T. I1. ) HTHQOPMAaIOH-
HBIX CHCTEM, B LIENAX 3JIEKTPONMUTAHUS, JIEKTPOYACO(UKALNM, OXKAPHOH U OX-
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PaHHO# CUTHAIM3AaLUK U151 0CJIA0JICHUS HEeXXeJIaTeIbHbIX U3JTyYeHHUIA, UCKIIIOUCHUS
BO3JICHCTBUS HaBsI3bIBaeMbIX BY-CUrHAJIOB 1 IPOXOXKICHHUS ONIACHBIX CUTHAJIOB 32
IpeiesIbl KOHTPOIMpyeMoit Teppuropur. OCHOBHOE Ha3HAaYCHUE 3aIUTHBIX (PUITb-
TPOB — IPOIYCKaTh 0€3 3HAYUTEJILHOI'O OCJIa0JICHHsI CUTHAJIBI C YaCTOTaMH, JIexkKa-
IIMMH B UX padoyeil oJjioce 4acToT, U OAABJIATh CUTHAJIBI C YaCTOTaMU, JISKALIH-
MH 3a [IpefieIaMu 3TOH 11oJ1ockl. PeanbHble GpuiibTpbl oOecneunBaoT 3aTyXaHue ornac-
HBIX CUT'HAJIOB HA HECKOJIBKO HOPSIIKOB.

[IpumeHsitoTcs 1 Ipyrue NacCUBHBIC METOJIBl M CPEACTBA 3aIUTh HHPOPMAaLIUH,
HanpuMmep 3a3eMJICHHE, MOTJIOMIAI0INE U HEOTPAXKAIOLUINE MOKPHITUS U COIJIAco-
BaHHbIC HArpy3KH, MOIJIOMIAIOIINE BBICOKOYACTOTHBIE (PePPUTOBBIC KOJIbIlA, YCTa-
HaBJIMBaEeMbIC Ha KaOesu, U Jp.

B psine citydaeB 3TH MeTOIBI BCE-TaKM HE 00ECIeYNBAIOT HEOOXOAUMOTO OCIab-
JICHUS OTIACHOT'0 CUTHaJIa 3a IIpeiesiaMUi KOHTPOJIMPYeMoii 30HbL. Kpome Toro, rpu-
MEHEHHE CPECTB ACCUBHOM 3aIUThl MOKET 3HAYUTEJIbHO YBEJIMYUTh Maccy U ra-
OapuTHl 3aMMIAEMOT0 WHPOPMAIMOHHOTO O00BEKTa U CYIIECTBEHHO YCJIOKHHUTH
IIPOLIECC €r0 KCIUTyaTaluy. B Takux cuTyanusix UCIoIb3YIOT CUCTEMBI U CPEICTBa
AKTUBHOW 3alUTHL

MeTozpl aKTUBHOH 3aILMTHl OCHOBAHbI HA CO3/IaHUHM MAaCKUPYIOMIUX U UIMUTHPY-
IOIHUX MTOMeX [IJI1 SHEPreTHYECKOro TMOAaBICHA HH()OPMAIIMOHHOTO (OIIaCHOTO)
CUTHaJIa B KaHaJIe YTEUKH — 3JICKTPOMArHUTHOE 3alllyMJICHUE, a TAKXKe Ha JO0I0JI-
HUTEJIPHOM CTPYKTYPHOM IIpeoOpa3oBanny HHGpopmarmu (KOTUPOBAHIH ) — KOJIO-
BOE 3allyMJICHHE.

Paznuyaror cienyromue Buibl 3JIEKTPOMAarHUTHOI'O 3alllyMJICHUSI — JIMHEHHOe
(3amrymIIeHue ONAaCHBIX CUTHAJIOB B Ka0eJIsiX, IPOBOAAX U TOKOBEAYIINX KOHCTPYK-
LUsIX) ¥ NPOCTPAHCTBEHHOE (CO3[MaHME MACKUPYIOLIMX MOMEX B IPOCTPAHCTBE).
Crenuduieckum BUIOM 3JIEKTPOMArHUTHOTO 3Ly MJICHUS SIBJIICTCS «CaMO3allyM-
JICHHE», BO3MO)XHOE IIPH NapasuIeIbHON HE3aBUCUMOM paboTe HECKOJIbKIX KOMIIb-
I0TEPOB WJIM NP UCIIOJIb30BaHUU MYJIbTUIIPOIPAMMHOIO PEXUMa pabOThl OTAEIIb-
HOr'0 KOMIIBIOTEpA.

Cucrema JIMHEHHOTO 3alllyMJICHHS IPEICTaB/ISIeT COOOI reHepaTop IIyMOBOTO
CUrHasa, GopMupyOLIMii IIyMOBOE HANPSKEHUE C 3aJaHHBIMU SHEPreTUYCCKUMU U
CIEKTPaJIbHBIMHU XapaKTePUCTUKAMHU, KOTOPBIN MOAKIIIOYACTCS B 3aIIyMIISIEMYIO
TOKOBEIYILYIO Liellb. B cucTeMax mpocTpaHCTBEHHOIO 3aLIyMJICHHSI C ITOMOILIBIO
CHelMasIbHbIX aHTEHH OCYILECTBIISICTCS M3/Iy4eHHUEe MAaCKUPYIOIIUX IOMEX B OKPY-
JKaroliee NpoCTPaHCTBO.

[Ipn npumeHeHnn cUCTEM aKTHBHOI'O 3JIGKTPOMArHUTHOIO 3allyMJICHUs HEO0O-
XOJIUMO YYUTBIBaTh UX BO3MOKHOE BJIMSIHUE HAa KaueCTBO PabOTHI 3allIMIIAEMBIX U
Apyrux MHGOPMAMOHHBIX O0OBEKTOB, PACIIOJIOKEHHBIX B 30HE JICUCTBUS IpeIHa-
MepeHHbIX IoMeX. B aToM citydae GoJiee 1eecooOpa3sHbIM MOXKET OKa3aTbCsl UC-
I10JIb30BaHUE KOJIOBOTO 3alTyMJICHHUSI.

7151 focTr)eHUs HAaWJTy YIIUX Pe3yJIbTaTOB HEOOXO0IMMO KOMILJIEKCHO MCIIOJIb-
30BaTh CPEICTBA AKTUBHOH U ACCUBHOM 3aIUTHI, U CPEOU HUX CPEICTBA C BBICO-
KO CKPBITHOCTBIO ONACHBIX CUI'HAJIOB, B YACTHOCTH BOJIOKOHHO-OIITUYECKHUE JIU-
HUU CBSI3U.
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Puc.4.5. ITporpammHo-annapaTHeiil koMiuiekc « HaBuratop»

151 oOHapyKeHHs 1 aBTOMaTU3MPOBAHHOTO M3MEPEHNsI ITOOOYHBIX JIEKTpOMar-
HUTHBIX U3 Ty9CHHUI OT Pa3JINIHBIX TEXHUIECKUX CPEICTB, pETUCTPAIINH, XPaHCHHS,
00pabOTKHU U IOKYMEHTUPOBAHUS [I0JTyYCHHOH HH(POPMALIUK MOKET UCII0JIb30BATh-
csl, HaIIpuMep, MPOrpaMMHO-aNIapaTHbIi Komiuieke « HaBuratopy, nmpencrasieH-
HBIH Ha puc. 4.5.

Kommnekc cosnan Ha 6a3e coBpeMeHHOro aHamm3aTopa ciekrpa ¢pupmbel Hewlett
Packard, ynpasiisieMOro KOMIbIOTEpPOM, UCTIONIB3YIOLIAM CIIEIHAIbHOE TPOrPaMM-
HOe obecrieueHne. XapakTepHOil 0COOCHHOCTBIO KOMIUIEKCa ABJISICTCS MOTYJIbHBII
MPUHIAI €T0 TIOCTPOCHHS, MTO3BOJISIONINI UCIIOIb30BATh PA3JINYHbIC TUIBI aHAJI-
3aTOPOB CHEKTPa, N3MEPHUTEJIbHBIX AaHTCHH M IPYTUX KOMIIOHEHTOB.

'eHeparop wmyma «THOM-3»

I'enepatop myma «I'mom-3» (puc. 4.6) npenHasHaueH /it paboThl B CUCTEMax
aKTUBHOMH 3amuThl. OH ycTaHaBMBaeTCcsl HA 00bekTax DBT 1ist 3a1uThl OT yTEUKH
KOH(UICHIMATTbHON NH(POPMAIIUH 32 CUET MOOOYHBIX JIEKTPOMArHUTHBIX U3JTy4e-
Huil. TexHnueckne XapakTepUCTHKH TPUOOopa MpencTaByieHsl B Ta0. 4.1.

[Ipu ycraHoBKe B mOMeUICHHUAX TPeOyeTcs MPOMU3BOIUTh MOHTaX PaMOYHBIX
AaHTEHH B COOTBETCTBUH C TPeOOBaHUAMHM PYKOBOJCTBA IO IKCILTyaTanuu. B xom-
JIEKT MIOCTaBKH aHTEHHBI HE BXOJAT U U3rOTABJIMBAIOTCS ITPH MOHTAXE.
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Puc. 4.6. I'eneparop mryma «I'HoM-3»

OnHaKo OCHOBHBIM CIIOCOOOM COXPaHEHUs
CEKPETHOCTH AAHHBIX M COOOILICHUI ABJISET-
csl IpUMEHeHue mudpoBaHus UHGOPMALUU
Ha OCHOBE Pa3sHOOOpa3HbIX KpUnTorpaduyec-
KUX METOJIOB.

Kondunennunanbaas napopManus, Kak
HPaBUJIO, TOJKHA XPAaHUThCS B 3alIU(pPOBaH-

Tabauya 4.1. Texanueckne XapaKTepHCTHKH reHepaTopa myma «['Hom-3»

YpoBeHb cUrHajla Ha BBIXOAHBIX pa3beMax reHepaTopa B PasiMuHbIX AUANla30HaX 4YacToT

Jramna3oH 4acTtoT IMonoca nponyckauusi, KI'u YpoBeHb curHana, 1b, He MeHee
10—150 xT'1x 200 T 70
400 MTu 120 75
150 xI'u—30 MTI1g 9 70
0,4—1 I'Ty 120 70

OcnabieHue ypoBHsI BHIXOAHOTO CUTHaja, nb,

B Juara3oHax 4yaCcTtoT

10—150 kT 150 xI'u—30 MTI'n

He meHee 30

30—400 MTI'n

He meHee 20

DHTPONUIHBINM KO3hD@UIIMEHT KayecTBa IyMa
Ha BbIXoJle reHeparopa, n1b

He meHee 0,8

HanpspkeHust U
[Mpu atom cBerommon PABOTA racHer

Cuctema KOHTpoJIS (PyHKIIMOHMPOBAHUS TeHEpaTOpa 0OECTIEeYMBAET: WHAMKALIMIO HATUYUS
reHepau (cBedeHne cBetomrona PABOTA); Beimauy curHana ABAPUS B Bume ypoBHS
=<0,45 B mpu cpeiBe TeHepallMi Ha BhIX0, 0003HaueHHbBIM BbBIX.3.

I'enepatop coxpaHsieT pabOTOCIOCOOHOCTD MTPU KPYIJIOCYTOYHOI paboTe

IMuTanue reHepatopa OCYILECTBIAETCH OT OXHOMA3HON CETU MEPEMEHHOTO TOKA
HamnpstkenreM 220 B +10—15 %, yactotoit 50+0,5 I'ix

MakcumainbHas 31eKTpruuecKas MOLITHOCTb IoTpedsieHus:, BA

He Oonee 20
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4@6 Oxonuanue maéba. 4.1.
YcnoBus paboThl

Temneparypa okpyxarouiero Bozayxa, ‘C 5—40
OTHoOCHUTENIbHAS BIIAXHOCTH Bo3ayxa ripu 30 °C, % He Oojiee 95
ArMochepHoe naBieHne, MM pr. cT. (kIla) 630—800 (84—106,7)
laGaputbl, MM 310 97 48,5
Bec, xr He Oosee 1,8
CpenHsiss HapaOOTKa Ha OTKa3, 4 10 000
CpenHuii CpoK CIyKOblI, JIeT 10
lapaHTUiiHbBII CPOK SKCITyaTalluU, MeEC. 18

HOM Bujie. B aTOM citydae yrposa packpbITHs JaHHBIX OyJeT CylIIeCTBEHHO CHU-
KEeHa JlaXKe TOrja, Korja MeXaHU3Mbl UACHTU(UKAINK, ayTCHTU(UKAIIA 1 YII-
paBJieHHs TOCTYIIOM OymyT mpeomosieHsl. Vcnosp3oBanue mudpoBaHus COKpa-
IIaeT PUCK MepexBaTa U YTCHUs MPOXOSANINX TPAH3UTOM Yepe3 KOMITbIOTCPHBIC
CeTH COOOIIECHUI KOHPHUICHIIMAIBHOTO Xapakrepa. ToJbKo MoIb30BaTeb CETH,
00J1a/1al0IKi UICTUHHBIM KJTIOYOM, MOJKET pacumdpoBaTh cOOOIIEHUE MOCTIE ero
MOJTyYCHHUS.

Hnst obecrieueHnsi KOHPUICHITMAIBHOCTY TaHHBIX U COOOIIEHUII MOTYT OBITh
WCTOJIb30BaHBI CJICAYIOIIE CPENCTBA U IPOIICAYPHI 3aIIUThH HH(OPMAITHN:

» mmdpoBaHKe TAaHHBIX 1 COOOIICHMIA;

» 3aIUTa OT mepexBaTa WH(popManuy B MEPefaloneil cperne KOMITbIOTEPHOM
CEeTH M €€ KOMIIOHCHTaX;

» MAaCKHpOBaHHE COJICPKAHMS COOOIICHMIA;

» OrpaHMYeHHE IMPOKOBENIATEIbHOM Nepenadr COOOIIEHHI ¢ TIOMOIIBIO Map-
HIPYTU3aTOPOB CETH.

HecaHKIIHOHHPOBAaHHOE BHEAPEHHE B 0a3bl JaHHBIX

B nocsiensee Bpems Bce dalle roBopsAT O HECAaHKIIMOHUPOBAHHOM BHEPEHUU B
0a3bl JaHHBIX. DTOT BUJI IMPATCTBA OYECHb OBICTPO Pa3BUBAaETCs BCIIEACTBUE Oy pHO-
ro pasBUTUSl KOMIIBIOTEpPHU3AaLUK NpH 00paboTke MHPOPMALUK B KOMMEPUYECKUX
Kpyrax ¢ BBIXOJOM MH(pOPMAIIOHHBIX CeTell B TeJe(OHHYIO ceTh OOLIEro MoJIb30-
BaHus. KoMIbloTepHbIE B3JIOMIIUKH, «XaKEephb», HE OrPaHUYMBAIOTCS BOIIPOCAMU
OecIuIaTHOrO MOJIYy4YeHUs] KOMMep4ecKoil nHpopMalmu, — JOCTaTOYHO CJIy4aeB
BCKPBITHUS U IEPEBOJIa JICHEKHBIX CUETOB U3 OJHOT0 OaHKa B IPYroii uepe3 uHGop-
MAIMIOHHYIO CETh OOILIETO MOJIb30BaHMUS.
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MexaHu3M 3amThl UHOPMALIMHU TPEICTABISET COOOH COBOKYIHOCTb CPEICTB
(npouenyp) 3a1UThl, (PYHKIMOHUPYIOIINX COBMECTHO 17151 BBIIIOJIHEHHS OIIPE/ICIICH-
HOI 3aa4yy 1o 3a1uTe HHHOPMaLHH.

Hnst obecriedeHrst 0€30MaCHOCTH Nepeayd JaHHBIX B KOMIBIOTEPHBIX CETAX
HCHOJIb3YIOTCS CIICAYIOIUE BUABI MEXaHU3MOB 3alUThl HH(POPMAIUH:

naeHTH(UKANNSA U Ay TCHTA(DUKAITUS;

yTpaBJIeHHE IOCTYTIOM;

obecrieueHre KOHMOUICHITNATIBHOCTH JTAHHBIX U COOOIIECHNII;
o0OecrieueHue eJIOCTHOCTH JaHHBIX B COOOIICHHIA,
KOHTPOJIb CYOBEKTOB B3aMMOIICHCTBYS;

peructpauusi 1 HabJIIOICHHE.

VVVVVYVYY

CrieqyeT OTMETUTb, YTO HA3HAYCHUE YKa3aHHBIX BBILIIE MEXaHU3MOB MOXKET ObITh
pasHooOpa3HbIM. HekoTopele U3 HUX NMpeaHa3HaYeHbl JI1 YMEHbIIECHUS] PUCKA Y-
pO3, Apyrue o0ecrnevnBaloT 3alUTy OT ITHX YI'po3, TPEeThbH UX 0OHapyxuBaioT. [1pn
9TOM B Ka)JOM U3 YKa3aHHBIX MEXaHU3MOB BaXXHYIO POJIb HUI'PAaeT MPUMEHEHHUE
METOJI0B KpHIITOrpaduu, No3BOJISIONINX CO3/1aBaTh O0Jiee COBEPIIECHHBIE CPEACTBA
3aLIUTHL

IlepBbM marom B obecnevyeHnn 6€30nacHOCTH HH(GOpMALUK B KOMITBIOTEPHBIX
CETAX SIBJIAETCH BOZMOKHOCTb ITPOBEPKH MOAJIMHHOCTH JIIOOOT'0 110JIb30BATENIS CETH.
l'apanTupoBaHHas IpoBepKa JIMYHOCTHU [10J1b30BaTeIIsl — 3aa4a pas3/IMuHbIX MeXa-
HU3MOB UICHTU(HKALMN U ay TEHTU(HUKALHH.

Wnentudukanns ocHoBaHa Ha Ha3HAYCHUH Ka)KIOMY IOJIb30BaTENIO (Tpymie
I10JIb30BaTEsIell) CETU OIIPENEICHHOIO OTJIMUYUTEIbHOTO IPU3HAKA — UACHTU(HKA-
TOpa, U €ro CPaBHEHUU C YTBEPXKICHHBIM NepeuHeM. OTHAKO TOJIbKO 3asiBJICHHBII
UJICHTU(PUKATOP B CETH HE MOXKET 00€CIIeUUTD 3alUTy OT HECAHKIIMOHUPOBAHHOTO
HOAKJIIOYEHUSA 0€3 IPOBEPKU JITYHOCTHU I10JIb30BATEIIA.

IIpouecc npoBepkr IMYHOCTH 10JIb30BATENIA TIOTY YT Ha3BaHUE ay TeHTU(DHKA-
i, OH IPOUCXOUT C IIOMOILBIO IPEABSABIEMOr0 [10JIb30BaTE/IEM 0CO00r0 OTJIN-
YUTEJIbHOIO IIPU3HaKa — ayTeHTU(]UKaTopa, MPUCYIIEro UMEHHO eMy. DddeKkTus-
HOCTb ayTeHTH(UKALUKN ONpeesiseTcs MPexk/e BCero OTIMYUTEIbHBIMU 0COOEH-
HOCTSIMU Ka)K[IOT'0 T10JIb30BaTeJIs.

KoHkpeTHbIe MeXaHU3MBI UIEHTU(DUKALN 1 ay TCHTU(UKAIMY B CETH MOT'Y T OBITH
peayn30BaHbl HA OCHOBE CJIEAYIOIIUX CPENCTB U IIPOLEAYP 3aIlUThl MHPOPMALIUN:

» mapoJieii;

» CpencTB OMOMETpHH;

» WHTEIUICKTYaJIbHBIX KapT;

» TIpeKpalleHus1 JOCTyIa NOJIb30BaTeIsl B CETh [IOCJIe HECKOJIBKUAX OMIMOOK ITpU
perucrpanuy, 6JIOKUpOBKE KOMIbIOTEpa (KJIAaBUATYPhl) HJIM aBTOMAaTH3HPO-
BaHHOI'0 paboyero Mecra ¢ IOMOIIBIO MTapoJIs;

» KpunTorpadusi C yHUKaJIbHBIMU KJIIOYaMH 111 KaXKI0TO MOJIb30BATeIs.

B xauecTBe Takmx 0OCOOEHHOCTEN IIOJIB30BATEJIEH BCJIEACTBAE MAaKCHMAaJIbHOM
MPOCTOTHI Peasn3aliy Yaile BCEero MCIOJIb3YIOTCs maposr. OmHaKo MoIb30BaTe-
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3
n}g?&( MPaBUJIO, CTAPAIOTCS CO3AaBaTh IS CeOsl JIETKO 3allOMIHAEMBbIE ITapOJId, a
3HAYUT, U JIeTKUE U1 UX yrajapiBanus. C Ipyroil CTOPOHBI, CO3/IaHUE CJIOKHBIX I1a-

poJieil IPUBOAUT K HEOOXOAMMOCTU MX 3allUCH B OTKPBITOM Buue. B ciywae wuc-
MOJIb30BAHMS TOJIBKO TAPOJIbHON 3alIMTHl MPUHUMAIOTCS HAIJIeKaIIe MepHl 110
00ECIIeYeHNIO YIPABJICHUS CO3MaHMEM IapoJjieil, NX XpaHEHHEM, CJICKEHHEM 32
UCTEYCHUEM CPOKa UX UCIIOJIb30BAHMS U CBOCBPEMEHHBIM ynasieHueM. Kpurrorpa-
¢ryecKoe 3aKpBHITHE MapoJiell MO3BOJISET B 3HAYMTEIBHON CTEIICHH PEIIUTh Ty
npo0JIeMy 1 3aTPYIHUTD 3JI0YMBIIUICHHUKY PEOI0JICHNEe MeXaHn3Ma ay TeHTH(HH-
KalliH.

Jlo HacTosIIIero BpeMeH! eAMHCTBEHHBIM CPEICTBOM 3aIIUTHI KOMITBIOTEPHOI CeTh
OT HECAHKLIMOHMPOBAHHOI'O OCTYIA sIBJISIACh MapoJsibHas cuctema. [1pu cranpapt-
HOI TIpoLielype BXO/a B CETh Ka)KIBlil MOJIb30BATENb TOJDKEH 3HATh CBOE CETEBOEC
UM ¥ CETEBOI aposib. B CBSI3M ¢ 3TUM aqMHUHHUCTPATOP, HA3HAYAIOLIMI 9T aTpUOy-
THI, KaK IPaBUJIo, HEe TIPUMEHSICT CITyYallHbIX MJTH TJIOXO 3alIOMUHAEMBbIX TIOCJIeI0Ba-
TEJIHOCTE! CUMBOJIOB, TOCKOJIBKY 3TO MOJKET IPHBECTH K TOMY, UTO CETEBOE UMSI
[apoJib MOT'YT OBbITh 3alMCAaHBl HA KaKOH-TTM00 HocuTesIb (Oymary, TUCKETY U T. I1.) 1
MOYET MIPOM30ITH YTEUKa CEKPETHOIo MapoJisi 1 UMEHH 10JIb30BaTEJIsl.

HawnbGosee neficTBeHHBIM CITIOCOOOM, HEJTAIONIMM BXOJ B CETh OOJiee KOPPEKT-
HBIM (TI0 COOOpaKEHHUAM 3alTUTH OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA), ABJISACTCS
BO3MOKHOCTb N30aBJICHHS TIOJIb30BATEN IS OT OOS3aHHOCTH 3alIOMUHAHHMS TIepeIrnC-
JICHHBIX BBIILIE aTpUOyTOB. MIMs 1 aposib MOTYT OBbITH 3allMCaHbl B HAMSATb CIICLH-
JIbHOTO HOCHTEJISI MH(pOopMauy — KIIoYa-MAeHTH(UKATOpa, B KAYeCTBE KOTOPO-
IO UCHOJIb3YIOTCS, HAPUMED, UHTEIICKTyalIbHble (MUKPOIIPOLIECCOPHBIE) KapThI.
B nmporecce 3armycka nim paboTH 3auImaeMoe IporpaMMHOe IPHIIOKEHUE TIPOBe-
PACT 3TOT OCOOBIH KJIIOY, CBEPSIS €0 C 3TAJIOHHBIM. B cilyyae coBnageHus Kiodeit
nporpamMma (GyHKIIMOHUPYET B 3aJaHHOM PEeKIMe, €CJIN HET — MPEeKpaIaeTcs Bbl-
MIOJIHEHHE Ollepalvii B IPOrpaMMe.

Heckoupko sieT ToMy Hasaj B KauyecTBe 0COO0T0 KJTI0Ya 3alIUThI HCIIOJIb30BAIUChH
HEeKONMpyeMast KJIIoYeBast IMCKEeTa WM YHUKAJIbHBIC XapaKTePUCTUKH KOMIIbIOTEPA.

CeropHsl U1 3TUX 1IeJIell IPUMEHSIOTCs 60Jiee COBPEMEHHbIC U YIOOHbIE YCT-
poicTBa — 3JIEKTPOHHBIE KJTIOYH, TIO3BOJISIONINE PEIIaTh 3a1a4i 00ecreyeHns nH-
(hopMalMOHHO# 0€30IaCHOCTH Ha JII0OOM IpOrpaMMHO-anapaTHoM yposHe. [1pu
9TOM 2JIEKTPOHHBIE KJIIOYM MOTYT UMETb Pa3JINYHbIC XapaKTEPHCTUKH, CONEPIKaTh
nepes3anuceiBaeMylo sHeprouesasucumyto namsats (EEPROM) u renepupoBats 3a-
muTHyo ¢yHkuuio F(x). BerpoenHass B mporpamMmy cucTema 3alluThl MOTydaeT
Yyepes KoY HHHOPMALNIO, KOTOPasi UCTIONB3YeTCs VI ay TeHTH(UKALIH TT0JIb30-
BaTeJIsl U ONpeesieH!s] Habopa JOCTYNHBIX (PyHKIMA.

Ncnonp3oBanne 3J1€KTPOHHBIX KITIOYEH /IJIS 3AIUTHI IPOrPaMM M TaHHBIX UMe-
€T Psl JOCTOUHCTB:

» mporpamma ujiu 6a3a JaHHBIX NPUBSI3aHA HE K KOMIIBIOTEPY, a K KJIIO4y, 4e-
Pe3 KOTOPBIii [10JIb30BaTEsIb MOJTyYaeT JOCTYII K JaHHBIM;

» TIpHU 3allyCKe 3allUIlIeHHast IporpaMMa poBepsieTcs Ha HaJIMIUe BUPYCOB U
HECaHKLIMOHUPOBAaHHBIX U3MCHEHMUIA;
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» B mporecce paboThl MMOJIB30BATENIM NMEIOT BO3SMOKHOCTD TOJTy4aTh HOBBIC
BEPCHUHM [IPOrpaMM IpHU NeperporpaMMHUPOBAHUM KJIIOYEH COOTBETCTBYIOIUMHU ajl-
MUHHCTPATOPaMH.

Baxneiimeii 9acThi0 CHCTEMBI 3aIIUTHI C UCIOJIH30BAHUEM SJICKTPOHHBIX KJTIO-
qeii IB/IAeTCs ee MporpaMMHast KoMIioHeHTa. Kak mpaBuiio, oHa BKJIIOYaeT B ceOs:

» 3anMTHBIN «KOHBepT» (Envelope);
» oubnmoTeunsie GpyHKImK odpamenus k kmouy APl (Applications Program
Interface).

Kaxxmplit u3 3THX criocob0B obecriedeHnst 0€30IIaCHOCTH MMEET CBOE HasHave-
HHE, HO B WjcaJie OHU JIOJKHBI IPUMEHSATbCS cCOBMecTHO. CHUCTeMbl aBTOMaTH4eC-
Koit 3amuThl (puc. 4.7) npenHa3HaueHBI IS 3aIUTHl YKE TOTOBBIX MPUIOKCHUI
0e3 BMeIaTeIbCTBa B UCXOHBIM KO TporpaMMbl. Takum oOpazom obecrieynBaeT-
cs1 coxpanHoctb COM, EXE-paiinos, 6bubsmorexku DLL. J171s1 BcTpanBanus noroJi-
HUTEJIbHOTO MOJYJI BHYTPb UCIIOJIb3YETCH «BUPYCHAsI» TEXHOJIOTHSA BKUBJICHUS U
nepexsaTa Ha ce0s1 ypaBJIeHUs T0CJIe 3arpy3Ku.

[Ipu ncnosib30BaHNM «KOHBEPTa» TEJIO MPOrpaMMBbl U(pyeTcs, B Hee BCTpan-
BaeTCs IOMOJIHUTENIBHBIN MOIYJIb, KOTOPbII B MOMEHT 3aIlyCKa IepeXBaThIBACT yII-
pasisienue Ha ce0s1. [lociie oTpaboTKM criennanbHBIX aHTHOT/IAIOYHBIX U aHTUTpPAC-
CHPOBOYHBIX MEXaHU3MOB BBITIOJIHAIOTCS CJIETYIOIUE 1eHCTBUS:

» TPOBEpKa HAJIMYMS «CBOETO» 3JICKTPOHHOIO KJII0Ya M CUMTHIBAHUE U3 HErO
TpeOyeMBIX TapaMeTpOB;
» aHaJIM3 «KJIIOYEBBIX» YCJIOBHI M BHIPAOOTKA PEIICHMUS.

3awwnuenHoe DOS-Windows npunoxenune

AHTVIOTJ'IaD,OHHbIe MeXaHU3Mbl
LLincppoBaHne paHHbIX
3awuTa oT IMYNALMK Kitoua
3awuTa oT U3ny4eHnA Norukvu paboTbl NporpaMmel
MpoBepka LLenocTHOCTH kopa
3awuTa oT 3apakeHua Bupycamu

3aluTHbIN KoHBepT Envelope

ObpalLeHve K Knovy

ObpaboTka oTBeTa G S,
LLinchpoBaHrHbIn

AnHamMun4yeckun

na Her Mepexon M3MEHAIOLLMIACA
MpoponxerHne B DEMO-pexum npoToKON .

paboThbI Vv 3aBeplueHne obmeHa
paboTbl
o
ol 0"
@ Pacwndposka Tena nporpaMmmbl Y

BbinosHeHWe NporpamMmbl

ObpalLeHune K Kovy
C nomMoLLbo chyHkumn HASP API

API

Puc. 4.7. Cxema cucteMbl aBTOMaTHYECKOM 3aIIIUTHI
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eﬁg@i 3aLIUTHI OT alNapaTHON WM MPOrPaMMHOI SMYJISLIUI OOMEH MEXIY «KOH-
BEPTOM» U 3JICKTPOHHOM KJIIOYOM BBIIIOJIHSICTCS C HCIOJIb30BAHUEM 3allly MJICHHO-
IO U3MEHSIIOLIETr0Cs BO BPEMEHH («IUIaBaAIOIIEI0» ) MPOTOKOJIA.

HexkoTtopeie Tunbl «KOHBEPTOB» 00eCHeUnBaIOT (JOHOBBIC MPOBEPKH KIIIOYA B
nporecce padoThl NPUIIOKEHHUS, TaK YTO NIEPEHECTH KJIIOY Ha JPYroil KOMIbIOTED
ocJie TOro, Kak 3allMIICHHas IporpaMmMa 3aIylieHa, HeBO3MOXKHO.

Oynkmmu APl mpenHasHayeHs! 7151 BBITOJTHEHUS HU3KOYPOBHEBBIX OIIEPAITHii ¢
KJIIOUOM, [IPOCTeHIIas U3 KOTOPBIX — MPOBEpKa HaIM4Ms Kiitoda. bosiee ciioxkHble
(YHKLIUHM MOT'YT MOCBUIATh KJIIOMY PasjIMYHble BXOAHbIC KOBl U MOJy4YaTb OT HEro
OTBETHBIC, KOTOPBIE 3aTeM IOBEPSIIOTCS HA COOTBETCTBUE YCTAHOBJICHHBIM 3Haue-
HusAM. OHM Take MOT'YT UCIOJIb30BAThCSl B KAKUX-JIMOO BBIYHUCIIUTEIIbHBIX OIepa-
LUSAX WK IPU ACKOAMPOBAaHUU AaHHBIX. [IporpamMma MOKET OCYLIECTBJIAATh BbI30-
BBl 0OpalIeHns K K09y U3 Pa3JIMIHBIX MECT, a pe3yJIbTaThl MOT'YT OBITh pa3dpoca-
HBI 110 TeJTy MPOrpaMMBbl U XOPOLIO 3aMaCKUPOBAHBI.

bubmmoTtexu ¢pynxmmit APl mocTaBistoTcsi COBMECTHO € 3JIEKTPOHHBIMU KJTIOYa-
mu HASP (Hardware Adainst Sofiware Piracy) 11 pa3JInuHBIX SI3BIKOB IPOrPaM-
MUPOBaHHUs1, KOMIIAJISATOPOB U T. II.

B nocnennee Bpemsi 0coOy1o BaKHOCTb IPUOOPETACT HE CTOJIBKO 3allMTa KOJa
MIPOrPaMMHOI0 IPOOYKTA, CKOJIBKO KOH(HICHLINAIBHOCTD COMAEPKAIINXCS B HEM
HOaHHBIX (MH(OPMAIIMOHHOTO HAIIOJHEHHUS ).

st 3a1uThl OT HECAaHKIMOHUPOBAHHOI'O JIOCTYIIA K NMPOrpaMMaM U JaHHBIM
LIMPOKO MCIOJIB3YIOTCSl Kpunrorpaduueckue cucteMsl 3amuTel. OnHON U3 HOmmy-
JIAPHBIX CHCTEM 3aIlIUTHI POrpamMM 1 HaHHHIX sBisieTcs: Professional ToolKit kom-
nannu Aladdin Software Security. DTa cuctema 03BOJISET 3aIUUIIATD IPAKTHYEC-
K1 JTIOOBIE (haiiyIbl TaHHBIX — TpaduuecKre, TeKCTOBbBIE, SJICKTPOHHBIC TaOJIUITH 1
T.I. METOIOM IPO3pPavYHOro MU(PPOBaHUs, KOTOPOE OCYILIECTBIISICTCS B Cpelie
Windows 95 ¢ nomomuisio asiekTponHbIX Kioueilt HASP — anropurmel konupoBa-
Hus/nexoquposanust IDEA (International Data Encryption Algorithm), nivnHa
Kjrouya — 128 Our.

Cucrema He UMEET OrPaHUYCHUI 110 KOJIMYECTBY OTKPBITHIX (ailjioB U IPUjIo-
YKCHUI, paboTaIONMX C 3alIeHHON nH(popMmauueil. BHyTpeHHue npouenypel mud-
poBaHuA JipaiiBepa UCHOJIb3YIOT JaHHbIE, cofiepKalmecs B namsaTu kimodya HASP
(puc. 4.8), nosaToMy ocTyn K 3amu@poBaHHbIM (aiijlaMm 0e3 Hero HeBO3MOXKCH.
Cucrema nomiep:kuBaeT 3j1ekTpoHHble Kioun Thrna MemoHASP, TimeHASP u
NetHASP, npuuem kaxapiil 3K3eMILISp cUCTEMBl paboTaeT ¢ OAHOM cepueil Kito-
Yen.

«HMHTesuekTyanbHpie» U (U3UYECKUE BO3MOXKHOCTH KJII0Ya B OCHOBHOM OIIpe-
nesisiroTes 6a30i, Ha KoTopoil o cobpan. Cepauem kioua HASP siBnsieTcst «3akas-
Hoit» ASIC-uun (Application Specific Integrated), noruky ero QpyHKIMOHUPOBa-
HUS MPAKTUYECKH HEBO3MOXKHO Pealn30BaTh C IOMOIIBIO CTaHAAPTHBIX HAOOPOB
MHKPOCXEM.

Kimrou HASP nosBossier ucnosib3oBath GpyHkumo Y=F(X), rae X — noceuiae-
Moe€ B KJIIOY Lies1oe 4uciio B auanasone oT 0 1o 65535, a Y — Bo3BpalaeMsle KIIo-
YOM YETBIPE LEJIBIX YHCIIa U3 TOTO e AUana30oHa, YHUKAJIbHBIX [JIS KaXK/10i Cepuu.
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3awuieHHan nporpamma

Ectb kntou ? |_|::>

MpoBepka pesynsrara

Ha

BbinonHeHve nporpammbl

Puc. 4.8. Dnexrponnsiii kmoa HASP

Wcnosnp3oBanne MexaHW3Ma reHepaliy 9rcesT KaYeCTBEHHO YCJIOKHSCT 3a1aqy
B3JI0OMa, TaK KakK KJIoueBast nHpopMarwms (aposiu, mmdpoBaibHbIe KITIOYH, 9aCTh
€aMoro Kojia U T. I1.) He XPaHUTCs HU B TeJIe IPOTrpaMMbl, HU B IaMSATH KJIIOYa HU B
OTKPBITOM, HU B 3alIM(POBAHHOM BHUJIC.

CymiecTByeT HecKoJIbko Moaupukamii kioueit HASP:

>

>

MemoHASP — k1104 ¢ BHyTpeHHEH SHEProHe3aBUCUMON NaMsIThIO 10
4 Kour, nocTyrnHol 114 ureHus u 3anuch. [loaximodaercs K napauie/iBHOMy
TIopTY,

TimeHASP — conepuT BCcTpoeHHbIEC Yachl C aBTOHOMHBIM IIUTAHUEM U I1a-
MATb 10 496 Oaiit. MoxeT UCII0Ib30BaThCs AJIs HOATOTOBKY yUeOHOM Min
JIEMOHCTPAITMOHHOM BEPCUH MPOTPAMMBI (OTPaHMYEHHBIN CPOK PaOOTHI ), AT
c/lauy IporpaMMbl B apeHAy WM B JIM3UHT [UIS IEPHOINUECKOro cobopa abo-
HEHTCKOM ILJIATHI;

MacHASP — mukporporeccopHble KIIOUYM ISl 3aIUThl TPUJIOKECHUHN 101
Macintosh;,

NetHASP — xuttou /1151 3a1uTHl ceTeBbIX NpuiiokeHuit. [IpenoTepamaer He
TOJIBKO HeJIETaJIbHOE TUPAXKUPOBAHUE CETEBBIX NMPOrPaMM, HO U MO3BOJISICT
KOHTPOJIMPOBATh U OIPaHUYMBATD KOJIMYECTBO [10JIb30BaTeSICH, OJTHOBPEMEH-
HO PabOTAaONMX C 3alUIEHHON TPOrPaMMON B CETH;

HASP-Card — cnienmasipHasi 11ata, BCTpauBaeMasi B CTaHAAPTHBIN CJI0T KOM-
bIoTepa, QYHKIIMOHUPYET KaK JIOTIOJTHUTEJIbHBIN CBOOOIHBIN MapasliesbHbII
nopt. K Heil MokeT ObITh NOAK/IIOYEHO HecKoJIbKO Kimoueit HASP nm kimo-
4el IpyTruX TUIOB;

OpenHASP — mukponponeccopssle kimoun ¢ namsaTbio. [IpenHasHaueHst
IJ1S1 3aLUTHI IUIATPOPMOHE3aBUCUMBIX IPUIIOKEHUH, (Y HKIIMOHUPYIOIIUX Ha
pabounx CTaHIHSAX;

PC-CardASP — mopudurkanus kmoueit HASP niia xomnbioTrepos Tuna
notebook.
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o\g@ﬁcomﬂbﬂme KOMIIbIOTEPbI I MUKPOIIPOLIECCOPHBIE CMapT-KapThl (smart-card)
Od“HenaBHEro BPEMEHU UMEJIM He TaK y>K MHOI'O TOYCK COIPUKOCHOBCHUS, TaK KaK
PasBUBAINCH KaK Obl B PasHbIX IUIOCKOCTAX. YUTO ke KacaeTcss MUKpPOIPOLIECCop-
HBIX KapT KaK TaKOBBIX, TO TPAAULMOHHO chepa UX MPUMEHEHUsI OIpaHUIMBAJIaCh
(pMHAaHCOBO-0AHKOBCKOI M CEPBUCHOH J1€ATEIbHOCTBIO.

XapakTepHo# 0COOEHHOCTBIO TAKUX KAaPT SIBJISIETCS BCTPOCHHBIN HEIOPOTO, HO
OOCTaTOYHO NMPOU3BOAUTESIbHBI MUKpONpoLieccop. B nrore nosiBisirorcsi BO3MOXK-
HOCTH peayIn3allii Ha yPOBHE IJIACTUKOBO KapThl OIIEPATUBHBIX BEIYMCIICHUH, 0O€ec-
MICUYCHUS HAJIeKALIEro YPOBHS KOH(UICHIMAIBHOCTH U COXPAHHOCTHU JaHHBIX B
0JI0KaxX MaMsATH, a TaKKe IPUMEHEHMs alllapaTHbIX MeTo10B IudpoBanus. Ha on-
HOM ¥ TOH K€ KapTe MOXKeT ObITh peain30BaHO Cpa3y HECKOJIbKO KJTIoueit (TIOJTHO-
MOYMIA [I0JIb30BATEIISA ) K Pa3JIMUHBIM CUCTEMHBIM MJIH CETEBBIM pecypcam (puc. 4.9),
IIPUYEM B KaKIOM cllyyae pedb OyIeT MATU O COOTBETCTBYIOUIUX IEPCOHAIbHBIX
UICHTU(PUKAIMOHHBIX HOMEPAX.

HapexHblit KOHTPOJIB 1OCTYIIA U ONEPALHii, COBEPIIAEMBIX C Pa3IMYHbIX pado-
YUX MECT, — Ipo0dJsieMa, BeCbMa OCTPO OllyllaeMasi BO MHOTMX 00J1acTsIX U OCO-
OCHHO B OTKPBITBIX KOMIIBIOTEPHBIX ceTsX. B maeasie mis 3aluThl NOCICOHUX U
YCIICLIHOrO ¥ 0€30IaCHOr0 B3aUMOICHCTBUS B paMKaX OTKPBITON CETH JIydlle Bce-
ro NOAXOAUT peain3alusl aJIropuT™Ma MU(POBAHUS JAHHBIX C OTKPBITHIM KJIIOUOM.
Takue anropuT™Mel 00ecrIeUnBaIOT BEICOKUI YPOBEHbD 3alUThI IEPeiaBaeMbIX CO00-
meHuil. [Ipu aToM He mpencTasiisieT CI0KHOCTH NPOLIECC NEPBUYHON IeHepaluu
CEKPETHBIX KJIIOYei, a KpoMe TOro, He Hy»KHO JIOMaTh IOJIOBY HaJ TeM, Kak 0e30-
MACHBIM CIIOCOOOM COOOIUTD CBOM CEKPETHBIN KJII0Y Apyroil ctopoHe. Bee yvact-
HUKH CETEBOI'O OOLICHMS, NPUHSBIIME JAaHHBI CTAHIAPT Iepeiayd COOOIICHU,
HUMEIOT BO3MOXKHOCTb MCII0JIb30BaTh €0 Ile U KOI/la YTOIHO, He O0sICh PaCKPBITHS
KaKUX-JINOO CEKPETOB.

B pamMkax Takoif TEXHOJIOTMU CMapT-KapTa MOKET BBIIOJIHATD POJIb KPUITOIPO-
Leccopa, reHepUpYyIoLero KJI4M, U IPUMEHSATh CaMble Pa3JInYHBIC aJIrOPUTMBbI
um¢posanuss — DES, «tpoitnoit DES», PGP, TOCT 28147-89 u T. 1.

Kpome cmapT-KapT B KauecTBe MEPCOHAJILHOIO MACHTH(UKAaTOpa B CUCTEMax
OrpaHUYEHUS JOCTYIIA UCIIOJIb3YIOTCS JIEKTPOHHBIE KapThl Touch Memory — crie-
[AATU3NPOBAHHBIE BBICOKOHA/IEKHBIE MPUOOPHl TpousBoacTBa pupmer Dallas
Semiconductor Inc. (CILIA). Onu npeacTaisiioT coboil MUKpOCcXeMy, pa3MelLeH-
HYIO B IPOYHOM KOpITyCe U3 Hep:KaBelollel cTalii, o pa3MepaM U popme HaroMu-
HAIOLIEM 3JIEMEHT IUTAaHUS OT 3JICKTPOHHBIX Yacos (puc. 4.10).

Bxon Ha paboune cTaHIIMU U B JIOKQJIbHBIE
BBIYMCJIUTEJIBHBIC CETH OCYIIECTBJIICTCS MPHU
Lbbained KaCaHUH CYUTHIBAIOIIETO YCTPOUCTBA 3aperuc-
TPUPOBAHHON JIEKTPOHHOI KapToukoil Touch
Memory 1 BBOJIa C Hee apoJisi © UMEHU 110J1b30-

9 s i s v | Baresid. B mamaty Touch Memory, npumMensio-
A P s s o nieiics 1J1 BXoda B CeTb, 3aMcaHo 64 cuMBO-

CONTROL DE ACCESOS

sgrowimar (6 tarets al lector a 10 cm

La tarjets de prosimidad. depone de una banda

magnetica pars una aplicacion aumiliar

\_ ) Puc. 4.9. MHoronenesasi cMapT-Kapra
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Dstez0 ostee0a Dstom DStz Dstes Ds1994

Dsie9s Ds1996 osiesz Ds1o85 Ds1986

0000000BB300

Puc. 4.10. Dnextponnas kapta Touch Memory

Jla CeTeBOro UMeHH 1 64 cUMBOJIa CETEBOro NapoJisi. DTH 3HAYEHUsS] FEHEPUPYIOTCS
[aTYNKOM IICEBIOCTYYaliHbIX YKCel], 3aln(ppoBbIBAIOTCA U 3anuchBaloTesa B Touch
Memory, ocTaBasch HEU3BECTHBIMH J1aXe I0JIb30BaTe 0. KOppeKkTHOCTb BBIOJ-
HEHUs IIPOLIEAY Pbl PErUCTPALMHU [10JIb30BATENIS B CETH 0OecreunBaeTCs nepeadeit
yIpaBJIeHHs] CTAaHIAPTHBIM CETEBBIM CPEICTBAM IOCJIEC ayTeHTU(PUKAIMU [10JIb30-
BaTess. [l obecnieueHus 0oJiee JKeCTKOro KOHTPOJISl BXO/Ia B CETh MOJIb30BATEIb,
KpoMe NPUMEHEHUS 3JIEKTPOHHON KapThl, BBOAUT JIMYHBIA CEKPETHBIH apoJib.

B nocnennee Bpems Bce 60s1blIe BO3pacTaeT HHTEpEC K OMOMETPUIECKUM CUC-
TeMaM UICHTU(UKALIY [I0JIb30BaTe el KOMIBIOTEPHBIX CHCTeM. TeXHOJIOruu uyieH-
TU(UKaIMU 00J1a1al0T IPAKTUYECK! HeOrpaHUYeHHOM cdepoit mpumenenus. [Ipa-
BUTEJIbCTBEHHBIC W YaCTHBIE OpPraHMU3alllM 3aUHTEPECOBAHBI B TEXHOJIOTUSAX pac-
MI03HAaBaHMs JIULL, TOCKOJIKY 9TO MO3BOJISICT MIOBBICUTD Y POBEHD 3AIUTHI CEKPETHOM
U KoH$ueHmanbHoi nHpopmarmy. Komnanuu, paboTaromue B 001acTiH HHPOP-
MAallMOHHBIX TE€XHOJIOTHH, 3aMHTEPECOBaHbl B TEXHOJIOTHAX PAclO3HABaHUS OTIIE-
YaTKOB MaJIbLEB, JIUL], T0JI0CA, Pady>KHOI 000JIOUKHU IJ1a3a U T. M., YTOOBI PENOT-
BpPaTUTh NMPOHUKHOBEHUE MOCTOPOHHUX B UX ceTH. [lo MHeHMIO mpe3uneHTa
Microsoft bumnna I'eiitca: «bnomerpus B 6mmkaiiimem Oymayiiem o6s3aTeIbHO cTa-
HeT BayKHEHIel yacThio MH(OPMALIMOHHBIX TeXHOJIOTHA. .. TexHostorun unenTudu-
Kalluy rojioca, JIMLa 1 OTIEeYaTKOB HaJIblieB OyayT Haubosiee BaKHBIMU NHHOBALM-
OHHBIMU TEXHOJIOTUSIMU B OJIMKAMIIE HECKOJIBKO JIETY.

Ho y:xe u ceifuac B KOMIBIOTEPHBIX CETSAX €CTb CANTHI, JOCTYI K KOTOPBIM per-
JIAMEHTHPYETCS] METOJaMU NAaKTUJIOCKOINH, HaIIpUMep pa3padoTaHHbE KOMIIAHU-
eit Biometric Trancking. CoBcem HelaBHO pa3paboTaHa mporpamma, KoTopast CHH-
MaeT OTHeYaTKU NajbLeB KJIMEHTa IPU MOMOIIM HeOOJIbIIOro ycTpoicTBa. bynyun
MOIKJTIOYCHHOH K Opaysepy Netscape Navigator, mporpaMMa HauMHaeT (yHKITHO-
HHUPOBATb TOJILKO B TOM CJIy4ae, €CJIM CaliT, Ha KOTOPHIH MBITAI0OTCSl BOUTH, TpeOyeT
JAKTUJIOCKOIUY MOCETUTENIS. DTO CPEICTBO MPEHA3HAYEHO [JIsl IOBBIICHHS Mep
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&Q' Puc. 4.11. YerpoiicTBo nieHTH(UKALINT
$ 0 OTIEYaTKy Tajbla

0€301acHOCTH, COBMECTHO C MapoJIsiMH,
3JICKTPOHHBIMU KapTOYKaMu U T. 1. s
\ . HETIOCPEICTBEHHOT'O BBOJA JAHHBIX 00 OT-
Ve revyarkKax IMajblieB UCIOJIb3yEeTCs CHELH-
asnbHbli ckanep TouchSafe 11, usrorosien-
Helii komnanueit Identix. Iloakmovaercs
aToT cKanep Kk [1K gepes konTposIep, ca-
JKaeMblil Ha cTaHaapTHYIO muHy [SA.
YerpoiictBo 00paboTkK 300pakeHus,
npefHa3sHauYeHHOe Il MACHTU(PUKANN
ornevyatkoB nasnsues FIU (Fingerprint Identification Unit) kopniopauuu Sony, Ha-
npuMep, BKITIOYAeT B ceds COOCTBEHHBII MUKPOIPOLIECCOP U MaMSTh, BBIIOIHSIIO-
LIKE MOJIHYI0 00paboTKy u300paxeHuil (puc. 4.11). Do ycTpoiicTBO NoaK/II09aeT-
cs k [1K yepes nocsienoBaTesibHEI HOPT U MOXKET XpaHUTh B amsATu 10 1000 otrie-
YaTKOB IaJIbLICB.

J st uieHTUUKAINN T0JIb30BaTEeNICH HCIOJIb3YeTCd M «MHTEJUICKTYyaJIbHOe
nepo» — SmartPen — neiicTBuTesIbHO MUy IIast MAPUKOBast pyUKa, CHaOKEHHAsI
CEHCOpaMH M KPOLICYHBIM paauoliepelaTIuKoM, Bblllyckaemas komnanueil LCI
Computer Group ([lanus). Ee BaKHbBIM JOCTOMHCTBOM SIBJISICTCS TO, YTO OHA MO-
KET MHUcaTh Ha OOBIYHON OyMare, a He Ha crieluajibHoi nosepxHoctu. [losb3oBa-
TeJTb, K IPUMEPY, CTAaBUT CBOIO MOAIICH, a PyYKa CHIMAET JeTajIbHbIe TUHAMIYeC-
Kue OMOMeTpHYecKre TIOKa3aTesi, HA0Op KOTOPHIX YHUKAJICH /IS Ka)XKIOTO YelIo-
BEKa, 1 IIepesiaeT X Ha KoMibioTep. Ha rojioBHOM KOMIbIOTEPE MOYKET XPaHUTbCS
0a3a JaHHBIX C «IIPOQUISAMH PYK» MHOXECTBa IoJjib3oBaTesiell. B npouecce nuch-
Ma Ha IUTOCKOH IIOBEPXHOCTHU PyUKa COBEPIIACT ABIKECHHS B TPEXMEPHOM POCTPaH-
cTBe. B TperbeM u3MepeHuu, B KOTOPOM pyuKa JaBUT Ha Oymary, (pUMKCUPYIOTCS
MHUKpPOIIEpEeMEILCHHS.

B nelicTBUTEIBHOCTH KOMILIEKT 000pyoBanusi SmartPen — 3To Becbma ci10xk-
HBII TEXHUYECKUI KOMIUIEKC. Pydka conep:KuT MUKPOMBIIb, CHAOKEHHYIO 1aT4YH-
KaMH TSl CHATHS TTapaMeTPOB TPEXMEPHOI TPACKTOPUH, CUTHAJIBHBIN TPOLIECCOP
W11 00pabOTKH MOJTyYSHHBIX TaHHBIX, IPUEMOIICPEIaTINK U IaXKe CUCTEMY KpHUII-
TOrpamIecKo 3alIMTHI, IJIs1 TOTO YTOOBI IPEOTBPATUTH IIepeXBaT TaHHBIX, IIepe-
AdaBaeMbIX 110 PaJiOKaHATY.

Hst ngeHTugukauuy u300paxeHuil komnanus Visionics IpeicTaBiseT MakeT
FaceltPC. Ilporpamma cpaBHMBaeT OCHOBHBIC YePTHI JIULA, IIOJTyYeHHBIE ITPH 00pa-
OOTKe TpeXMEepHOro M300pakeHns1, MPUIeM N3MEHEHNE TPUYECKH, HalpuMep, He
BJIMSICT Ha pe3yJIbTaThl HaeHTUUKauu. Takoit MmeTo GnoMeTpun Mo3BOJISET 10C-
THYb 00JIee BEICOKOTO YPOBHS 3aIIUIIEHHOCTH B OTJIIMYME OT OOBIYHBIX CHCTEM THIIA
login/password. CructeMbl, OCHOBaHHBIC Ha PACIIO3HABAaHUN O0Pa30B, IPAKTHUCCKU
HEBO3MOXXHO 00MaHyTb. Hampumep, Hesb3si IOICYHYTh cuctemMe (poTorpaduio
10JIb30BaTEIsl, TaK Kak /Ji1 00pabOTKHU UCIIOJIb3YETCS TPEXMEPHOE U300paXKeHue.
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Bce varie i 3ammTel OT HECAHKUMOHUPOBAHHOIO JIOCTYIIA CTAJIM UCIOJIb30-
BaTbCS POrPaMMHO-AIIIAPaTHbIE KOMIUICKCHl, KOTOPBIMUA MOTYT OCHAIATBhCs pa-
0oune CTaHLMKY KOMIIBIOTEPHOI CETU M aBTOHOMHBIE KOMITbIoTEpBl. B KauecTse mpu-
Mepa paccMoTpuM Komiutekenl 3amutsl Tunia DALLAS LOCK.

Kommieke 3ammrst DALLAS LOCK npenHasHayeH 1151 HCK/IIOYCHUS] HECaHK-
LMOHUPOBAHHOIO JIOCTYIIA K pPecypcaM KOMIIbIOTEpa U pasrpaHu4eHUs TOJTHOMO-
YUl TI0JIb30BATENICH, a TaKKe [JIS MOBBILICHUS HAEKHOCTH 3aIIUTHl BXOJA B JIO-
KaJIbHYIO ceTb. [ uneHTu(uKanuy noab30BaTesieil HCIOIb3YIOTCS 2JICKTPOHHbIC
kapTel Touch Memory u sin4Hble TapoJIN.

[Iporpammuo-anmapatsbiii komiiekc DALLAS LOCK for Administrator npen-
Ha3HayeH [Jig paboThl B BBIYMCIIMTEIBHBIX CETSIX COBMECTHO C KOMILJIEKCOM
DALLAS LOCK u npencrasiseT coboil aBTOMaTU3UPOBaHHOE padoyee MecTo aji-
MuHHCTpaTopa Oe3omacHoctu. Bee momupukamuu komriekca DALLAS LOCK
BO3MOKHO IPUMEHSATD ISl 3aIUThl OC3IMCKOBBIX PabOYMX CTAHLMi JIOKAJIbHOI
BBIYHMCJIUTEJIbHON CETU. DTH KOMILJICKCHI MOTYT HMCIIOJIb30BATHCS C PA3JIMUHBIMU
OIepalvoHHbIMU CHCTEMaMH.

3anpoc nperrudukaropa npu Bxoae Ha I1K nanumupyercsa us [13Y na nuate
3alUTHl 0 3arpy3KH ONEPALMOHHON cuCTeMBl. 3arpy3ka OlepaluOHHOH cucre-
MBI C JKECTKOI'O AMCKa OCYLIECTBJISICTCS TOJIPKO MOCJIE IPEAbSBIICHUS 3aPErucT-
pupoBaHHOro HaeHTH(UKATOPA (3JIEKTPOHHOIN KapThl) U BBOJE JIMUHOT'O MAPOJIS.
[TockonbKy MaeHTUGHUKATOP U NAapOJib 3alpalIdBaOTCA 10 OOpallleHusl K AUCKO-
BOJIaM, BO3MOXKHOCTb 3arpy3KH C CUCTEMHOM IUCKETHI IIOJTHOCTBIO HCK/IIOYAETCS.

[Ipn nHCTA/LUIALMM KOMIUIEKCA Ha JKECTKUI TUCK oOecreynBaeTcsi TMOKas Ha-
CTpO#iKa annapaTHOM YacTu Iy TeM IIPEeABAPUTEIILHOTO BEIOOPA aIpeCHOrO IPOCTPaH-
ctBa [13Y nartsl 3anmTsl B cBOOOIHOI 00J1acTH ajipecoB noJjib3osatesibekoro BIOS,
a TaK)Ke HoMepa 1opTa il paboThl ¢ KapToil.

[Monnep:xkuBaercst padoTa 10 32 3aperucTpupOBaHHBIX MOJIb30BATENICH HA KaX-
IOM KOMIBIOTEPE, IPUYEM KaxK/Iblii U3 HUX MOXET ObITh 3apErUCTPUPOBAH Ha He-
ckousibkux I1K ¢ pasHbiMu nosHomounsMu. JlaHHBIE O MOJIB30BATEIAX XPAHATCS B
3HEProHEe3aBUCHMOM NaMATH Ha IUIAaTe 3aIlUTHL.

DHeproHesaBucUMasi MaMsATh IJIATHl 3ALUTHI COACPHKUT 00pa3 CUCTEMHBIX 00-
JIacTeil KOMIBIOTEPA, YTO MO3BOJIICT KOHTPOJIMPOBATh UX 1IEJIOCTHOCTb.

Pasrpannyenue nocryna rnosib3oBaTesieii BOSMOMKHO KaK 10 OTHOLICHHUIO K BHE-
mHUM yerpotictBaM (muckosonam, LPT u COM nopram), J0Orn4eckuM AUCKam «BUH-
yecTepa» U TaiiMepy, Tak U 10 BPEMEHU PadoOThHl Ha KommbloTepe. Jj1s Kaxmoro
I10JIb30BaTeJIsl MOT'YT OBITh HA3HAUYEHBI CBOU IpaBa U YPOBHU JOCTYIIA K:

» cucteMHOMY qucKy C: (IIOJHBIN JOCTYH; TOJIBKO JIJISl YTCHUS );

» OCTJIbHBIM JIOTHYECKHAM JHCKaM «BHUHYECTepa» (IOJIHBIN TOCTYII; HET JOC-
TyTIa; TOJIBKO TSI YTCHHS );

» muckoBosiaM A: u B: (OJHBII 1OCTYH; HET JOCTYIIA; TOJIBKO JIJIS YTCHHS );

» LPT u COM nopram: (TIOJIHBII TOCTYTI; HET IOCTYTIa).

BpeMH Ha4dajla 1 OKOHYaHUsA pa6OTbI KaXXI0To IIOJIb30BAaTEJIsI Ha KOMIIbIOTECPE
YCTaHaBJIMBACTCSI aAMUHUCTPATOPOM B IIpEaejiax CyTOK. I/IHTCpBaJ'I BpPEMCHHU, B TC-
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q%komporo 10JIb30BaTE/Ib MOXKET PadoTaTh Ha KOMIBIOTEPE CO CBOMMM IIpa-
BaMI1, MOKET OBITh ycTaHOBJICH OT 1 MuH 10 23 4 59 muH (T. €. KPyIJIOCyTOYHO).
st mpeynpexieHus oJip30BaTesisi 00 NCTEYeHUH OTBEICHHOIO BpeMEHH pado-
THI IPELyCMOTPEH PEXUM «OyIuIbHUKa». 3a 5 MUH 10 OKOHYAHHUS ceaHca padoThl
T10JIb30BaTEIs BBIIACTCS IPEPHIBUCTBIN 3BYKOBOW curHajl. B mpegenax ocraBiumx-
csl 5 MMH I10J1b30BaTE/Ib CMOKET 3aKOHYUTDb PadOTY, [IOCJIC Yero KoMIboTep OyzeT
3a0s10kupoBaH. [IpenycMoTpeH peskum 3aluThl TaiiMepa OT U3MEHEHHsI CUCTEMHO-
IO BPEMEHH.

[Ipu peructpanuu noeHTAU(PUKATOPA KOMIUICKC CO3IACT /JIsl KasKI0I0 MO0JIb30Ba-
tens nHauBUAyaibHbli Gaiin AUTOEXEC, koTopblil OyzieT BBIIOJHATBHCS MOCIIE
3arpy3Kd KOMIIbIOTEpa I0JIb30BaTeJIEM C JAHHOU KapTOM.

[Ipu BEIMOJSIHEHUU TIpOLIEAYPHl BXOAAa Ha KOMIIBIOTEP KOMIUIEKC aHAJIM3UPYET
3JICKTPOHHYIO KapTy U JIMYHBIA AapoJib Mojib3oBatesisd. [1pu 3ToM B 3J1eKTPOHHOM
KypHaJle PUKCUPYIOTCS HOMEP NPEIbSBICHHON KapThl, UM I10JIb30BaTEJIsA, 1aTa 1
BpeMsl MONBITKA «BXOHa» M Pe3yJIbTaT MOIBITKY (IPOXOJ — OTKa3 B JIOCTYIIE), a
TaKXe MPUYMHA OTKa3a B 3arpy3Ke KOMIIbIOTEepa B ciiyyae Heyaadu. B asekTpoH-
HBIX KypHajaX (pUKCUPYIOTCS NEHCTBUS MOJIb30BaTesiell mo padote ¢ daitmamu Ha
OMCKax. DJIGKTPOHHBIC KYPHaJIbl JOCTYIHBI TOJIbKO agMuHUCTpaTopy. Ilosp3oBa-
TEJI MOTYT CaMOCTOSITEJIbHO MEHSATh JIMYHBIC TAPOJIX /IJIs1 BXO/Ia HAa KOMIIBIOTEP U
IUI1 AOCTYTIA K MHAMBU/IY JIbHBIM 3aIIM(POBAHHBIM JUCKAM «BUHUYECTEPAY.

H7st ycusieHus: 3aiuThl HHPOPMALIMM HA KOMIBIOTEPE aIMUHUCTPATOP MOKET
IUIs1 BCEX MJIM OTHEJIbHBIX [10JIb30BaTENICH BKIIIOYATh PEKUM IPUHYAUTEIILHON CMe-
Hbl napoJist Bxoza. [losp3oBartesb OyneT BbIHYKICH CMEHUTb [1aPOJib BXOJa I0CIIe
3arpy3Kd KOMIIBIOTEpa YCTaHOBJICHHOI'O YMCJIa pas.

JocTyn K 3JIeKTPOHHBIM Yy pHaslaM padounX CTaHLIMI afMUHUCTpaTop Oe3ormac-
HOCTH HOJIy4YaeT Ha cBoeM paboueM mecTe. 15 nepenaun JaHHBIX MCIIOJIBb3YIOTCS
poTokoJibl IPX, 4TO no3BO/ISIET pa3MelaTh 3aAUIICHHBIC CTAHIIMU B PA3JIMYHBIX
cerMeHTax (puc. 4.12).

Co cBoero paboyero Mecta aIMUHUCTPATOP MOJIy4aeT CIMCOK aKTUBHBIX CTaH-
LU B ceTH, BBIOMPAET JII0OYIO U3 HUX U 3alpalluBacT Jio0oit u3 xypHaios. [locie
YCTaHOBJICHHUSI COC/IMHEHNUS Y PHaJI aBTOMAaTUYECKU IEPEIIUCHIBACTCS Ha IUCK KOM-
IploTepa aIMUHUCTPATOpa U 0OHYJIseTes Ha padoueil ctanuuu. JlaHHbIe U3 Ky pHa-
JIOB MOT'YT OBITh BBIBE/ICHH! B (hailsl min Ha nevats. B ciyyae HeoOxonqumocTu orne-
PaTUBHOT'O MOJTYYeHUS MHPOPMAITIH O COOBITUSX, TPOUCXOIANINX Ha paboUeii CTaH-
LU, AIMUHICTPATOP O€30MIaCHOCTH MOKET HEIJIACHO IPOCMATPUBATh COJICP:KaHUE
ee sKpaHa. EMy npenocTasiisieTcss BOSMOXKHOCTb YCTAHOBUTD 1151 JIIOOOT'O 110J1b30-
BaTeJIsl PEKUM IIOJIHOTO CTUPaHUsl THPOPMALIMK U3 IAMSTH U C HOCUTEJIeH pH yia-
JieHuu (aitnos.

Kommiekc DALLAS LOCK mo:xeT ObITh ycTaHOBJICH Ha J11000ii IBM-coBme-
CTUMBII1 KOMITBIOTEP, PabOTAaIOIINil ABTOHOMHO WJIA B Ka4eCTBE padoUeil CTaHIIUN
JIOKaJIbHOU BBIYMCJINTEIbHON ceTu. [li1s pasmerieHust (GailjioB U1 pabOTHl KOMII-
Jiekca Tpebyetcs 1o 3 MO npocTpaHcTBa Ha cucteMHOM pasfese C: XKecTKOro
mucka. I13Y nuatsl 3amuTel 3aHuMaeT 8 KO B 001aCTH IaMATH T0JIb30BATE/IbC-
kux BIOS.
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Cerment 1
| Pabouan ctaHuuA — [paiisep yRaneHHoro i Pabouan ctaHuuA
I DALLAS LOCK 4.0 WS M3MeHEeHVA Npas DALLAS LOCK 4.0 WS

— [paiiBep n3MeHeHuA

npas Yepes cepeep
— [paiiBep BeAEHUA XXypHaNoB
— [paiiBep amynAauun TepmmuHana

Cepeep 1 \ ‘
[aHHble cUCTEMbI 3aLLMUTbI 1

— XXypHan pabotbl
— HoBble MaTpuupl goctyna

— [paiiBep ynaneHHoro 3MeHeHuA npas
— [paiiBep N3MEHEHWA NpaB Yepes cepeep
— [paiiBep BEAEHWA XXypHanos

— [paiiBep amynAuum TepmuHana

Pabouee mecTo
CeTeBOro afiMMHUCTpaTopa
DALLAS LOCK 4.0 for NetWare

Cepsep 2

1. OyHKUMUK 2. [laHHble
1.1. AHanua xxypHanos — 6a3a gaHHbIX MaTpuL,
1.2. Pabota ¢ matpuuei foctyna noctyna
— cpaBHeHue — WMHOPMALMA O CTAHLMAX

— n3MeHeHve
— [omnosHeHne
1.3. Kapra cetn
1.4. SMynAunA TepMUHana

R et

Pabouan ctaHumA Pabouyan cTaHumA

Puc. 4.12. Opraanzanus B3auMOIeHCTBIS KOMIUICKCOB

J171st co3nanust Ha «BUHYECTEPE» JIOTIOTHATEIbHBIX 3aM(pPOBAHHBIX UHIUBUITY-
aJIbHBIX JINCKOB Ka)KOMY TI0JIb30BATEII0 HAa CUCTeMHOM pasnese C: HeoOxomuMo
MPEeTyCMOTPETh MPOCTPAHCTBO, PABHOE CYMMAapHOI €eMKOCTH ITHX AUCKOB. Makcu-
MaJIbHBIA 00bEM KayKIoro aucka — 32 MO.

4.2. KoMnblOTEpHbI€ BHPYCHI

BoJtpiryio yrposy 0e30nacHOCTH KOMIIBIOTEPHBIX CUCTEM [OCTABJISIOT BUPYCHI.
KommbroTepHsiM BupycoM OyaeM Ha3bIBaTh MPOrpamMmy, 00J1a/Tal0NIyI0 CIIOCOOHOC-
TBIO K CKPHITOMY Pa3MHOKEHHIO B CPEJie CTAaHAAPTHOM OTIePaIIOHHOI CUCTEMBI KOM-
MBIOTEPA My TEM BKJTIOYCHHUS B UCTIOJIHSIEMbIC WJIM XPAHSIIUECs IPOrpaMMBbl CBOCH,
BO3MO)KHO MOIM(UIIMPOBAHHON KOIMH, KOTOPasi COXPaHSIET CIIOCOOHOCTh K ajlb-
HEHIIEeMy Pa3sMHOKEHUIO. YCJIOBHO KOMIIBIOTEPHBIC BUPYCHI ITOAPA3NEISIOTCS Ha
ksaccnl (puc. 4.13). Drta kiaccudukarus o0beIMHIET, €CTECTBEHHO, 1aJIEKO HE BCE
BO3MO)KHBIE BUPYCHI; B KaXK/10i KATETOPUN BCTPEYAIOTCH BAPHAHTHI, HE HA3BaHHBIE
B CHJIy X 9K30THYHOCTH.

CBOHCTBO pa3MHOKEHUSI BUPYCOB Camo 110 ceOe B MPUHLIUIEC HE MPEICTaBIISCT
OIMACHOCTHU ¥ MOXKET IPUBECTH B OCHOBHOM K 3aIIOJTHEHHIO IPOCTPAHCTBA CBOOOI-
HOU MaMATH, YBEJIMYCHUIO [UIMH XpaHAmuXcs (HailyloB U 3aMeIJICHHIO Tporecca
BBIIIOJIHEHHSI TIPOIPAMM.
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Cpepa
obutaHusa

BoamoxxHocTH

dannosble BesBpepHble

3arpysouHble HeonacHble

CeteBble OnacHble

3apaxkeHna
OueHb onacHble

Puc. 4.13. Kinaccudukarus KOMIObIOTEPHBIX PesunenTHble

BUPYCOB HepesupeHtHble

Ho eciyin nonoGHeIil BUpYyC HAaUHET pa3sMHOKAThCS 10 CETH, TO B O/IMH IIPEKPACHBII
OCHB 3Ta CETh MOKET OBITh MOJIHOCTBIO 3a0s10KMpoBaHa. Hanpumep, B cepenute sH-
Baps 1999 r. B cetu Internet Obu1 OOHAPYKEH KOMIIBIOTEPHBII YepBb, MOJTYYHBLIHI
npossuie Happy 99.exe. OH He mbITaercs pa3pyiiaTh (aiijibl Ha 3apakeHHBIX Ma-
LIMHAX, 3aTO O6€3 BeJoMa KEePTBbI PacChUIaeT JICKTPOHHBIC IHCbMa U OOBSIBJICHUS
U151 TeJIeKOH(pepeHLUI 1 CrIocOOCH HE TOJIBKO CHU3UTDH POU3BOIUTEIBHOCTD CETH,
HO JIa’K€ BBIBECTH U3 CTPOSI KOPIOPATUBHBIN CEPBEP JICKTPOHHON IOYTHL.

Ot onacHoro Bupyca CIH («YepHoObLIb» ), KOTOPHII akTUBUpOBajcd 26 anpe-
J151 1999 1., B neHb TpUHAALATOH ro1oBIIMHBI KaTacTpodsl Ha YepHoObUIbCKOI ADC,
nocrpasaiio 6osee 100 Teicsy KoMIblOTepoB ToJbKO B Poccuu. Ilo mpornosam
E. Kacnepckoro, pykoBoauresst aHTUBUpYcHoOro neHrpa «Jlaboparopusi Kacnep-
CKOI'O», OCHOBHbIC IIPUYMHBI PACIPOCTPAHECHHUS] BUPYyCca — HeJIerajibHOe 3apakeH-
HOe MporpaMMHoe obecriedeHue. KU3HEHHBIN MK KOMIBIOTEPHOIO BHUpYyca MO-
KET BKJIIOYATh CJICAYIOIIUE STallbl:

» BHenpeHne (MHpUIMpoOBaHue);

» WHKYOaIlMOHHBIIA ITePUO;

» caMopa3sMHOXeHHUe (PenpoayIpOBaHIeE);
» BBINOJTHEHNE CIICIIUAIbHBIX (PYyHKITHI;

» TIPOSIBJICHUE.

JlaHHbIE ATalbl HE SBJIAIOTCS 00S13aTEJIbHBIMU U MOT'YT UMETb JIPYTYIO I10CJIEI0-
BaTesIbHOCTh. OcOo0YyI0 ONACHOCTb MPEICTABIISCT ITAIl BBITIOJIHEHHS CIIELUAIbHBIX
(YyHKIMI, KOTOPEIE MOTYT IPUBECTH K KaTacTPOPUUECKUM MOCJICACTBUAM IS
[10J1b30BAaTeJIE KOMIIBIOTEPOB.

KommnbioTepHele BUPYCHl MOI'YT HEOIPaHHUCHHOE BPEMsl XPaHUTbCS Ha IUCKe-
Tax U )KECTKUX JMCKAX, a 3aTeM CJIy4ailHO WJIM YMBIILJICHHO 3apa3uTb (MHPULIPO-
BaTh) KOMIIBIOTEP IPH MCIIOJIb30BaHNH 3aPAaXKECHHBIX (aiiyioB.
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Bupyc 3apaxkaeT KOMIbIOTEp TOJIBKO IPU BBITOJIHEHUN 3aPayKCHHOH Mporpam-
Mbl. Ho eciii oH cam 3apaxeH, TO IPaKTUYECKHU Jiro0as ornepalys Ha MalluHe Mo-
JKET IPUBECTH K 3apaKCHUIO ITPOrpaMMBbl U (aiijioB, HAXOMSAIMXCH B IAMATH U Ha
OMCKETaX, BCTABJICHHBIX B IIpUeMHOE ycTpoiicTso. [1pn Hammumuu nporpamMmsl ¢ Te-
JIOM BUpYCa B HaMATH KOMITbIOTEPa MOTYT 3apaskaThCsl BBIIIOJIHSIEMBIE IPOIPaMMBI,
IIPOrpaMMBbl, XpaHsIecs Ha )KECTKOM JICKE U IUCKEeTaX, a Takxe (ailyibl Ha Iuc-
KeTax P [IPOCMOTPE UX KaTaJIOroB, T. €. IPOMCXOAUT 3Tall BHEAPEHUS BUpYca.
Komms Bupyca BcTaBisieTcs: B 3apakeHHYIO POrpaMMy TaKUM 00pa3oM, YTOOBI ITPH
3allyCKe Ha BBIIOJIHEHHE 3apPa’keHHON MPOIrpaMMbl BUPYC MOJIYYWJI yIpPaBJICHUE
nepBbIM. [lepBbIM 1 00s13aTeIIbHBIM [eiiCTBUEM BUpYCa NPH BbIIIOJIHEHUH UHPUIM-
POBaHHOI IIPOrpaMMBbl SIBJISICTCS 3TAll CAMOPA3MHOXKEHHS. DTOT 3TAIl MOXKET OCY-
LIECTBJIATHCS BIUIOTH 0 YHUYTOXKEHHs BUpYycoHocuTesss. OTHOBPEMEHHO C BHE-
APEHUEM WJIM T0CJIe ONPEAETICHHOTO NMPOMEXYTKAa BPEMEHH, ONPEIEICHHOIO KO-
JIMYeCTBA BHEIPEHHBIX KOIUI U T. [I. BUPYC HPUCTYNAET K BBIITOJIHECHHUIO CIICLIMAJIBHBIX
¢yskuuit. [lociaennue, nMeHyemble elie «JIOTMYeCKUMU OoMOamMu», BBOHATCS B
IporpaMMHoe o0ecrieyeHre U cpabaThiBaIOT TOJIBKO IIPU BBIIOJHEHUHU OIPE/IEIICH-
HBIX YCJIOBUH, HallpUMepP IO COBOKYITHOCTU AAaThl U BPEMEHH U T. 1., U YACTUYIHO
WJIA TIOJTHOCTBIO BBIBOAAT U3 CTPOSI KOMIBIOTEPHYIO CUCTEMY.

He cnenyer nymats, uTo «Jloruueckue O00MOBI» — 3TO 9K30THKA, HECBOUCTBEH-
Hasi HalleMmy o01ecTBy. PasHOBUIHOCTD «J10rn4ecKoii 60MOBI», KOTOpast cpadaThbl-
BaeT M0 JOCTHKEHUH OIPEIETICHHOIO MOMEHTA BPEMEHH, I10JTyYnJIa HA3BaHUs «Bpe-
MEHHOI OOMOBI», OHa «B3pPHIBACTCSI» B CaMblil HEOKUTAHHBIII MOMEHT, paspymias
BCIO OMOJIMOTEKY IaHHBIX.

Kpome Toro, yacTb KOMIIBIOTEPHBIX BUPYCOB UMeET (pa3y MposiBJICHUS, KOTOpast
COIIPOBOKAAETCS] BU3YaIbHBIMU MJIM 3BYKOBBIMH 3(dexkramu. OTIenbHbIE BUPYCHI
COOOIIAOT I10JIb30BATENIIO O 3apaKCHUN KOMIIbIOTEpa.

Cy1ecTByeT cocod BHEIPEHHUS B 1y>KO€ MPOrPaMMHOE oOecIieueHue, UMEHYe-
MBI KaK «TPOSHCKUN KOHbY», KOTOPBIM 3aKJIIOYAETCS B TAMHOM BBEIECHUU B aTaKye-
MYIO IPOrpaMMy TaKMX KOMaHI, 4TO IT03BOJISIOT OCYILECTBJIATh HOBBIC, HE IJITAHUPY-
eMble BJIajiesIbLieM IIPOrpaMMbl (PYHKIMHU, HO OTHOBPEMEHHO COXPAHSATD U IIPEHKHIOI0
pabdoTocnoco6HOCTh. C MOMOIIBIO «TPOSIHCKOI'O KOHSI» MPECTYIHUKU, HallpuMep,
OTYMCJISIIOT Ha CBOM CUET ONPECICHHYIO CYMMY C KaI0i OaHKOBCKOI1 orneparuu. B
CIIA, HanpuMep, NOJIy4MiIa pacnpocTpaHeHue GopMa KOMIBIOTEPHOIO BaHIAIN3-
Ma, IIPA KOTOPOU «TPOAHCKMI KOHb» pa3pylIacT yepe3 KaKOU-TO IPOMEKYTOK Bpe-
MEHHU BCE IIPOrpaMMBl, XPaHSILIUECs B IAMATH KOMIIbIOTEpA.

KomnbiorepHble TporpaMMHBIE TEKCThl OOBIYHO Ype3BbIYANHO CJI0KHBL. OHHU
COCTOSIT U3 COTEH, THICSY, @ MHOITIA M MIJLJIMOHOB KoMaH[. [1oaTomMy «TpostHCKuit
KOHb» M3 HECKOJIbKUX JIECATKOB KOMAaH/ BPS/ JIU MOXKET OBbITb OOHApy:KeH, €CJIy,
KOHEYHO, HET MOJ03PEHUI OTHOCUTEJIbHO 3Toro. Ho u B mocienneM ciydae 3Kc-
[epTaM-NporpaMMUCTaM IOTPeOyeTCss MHOIO IHEH U HeJleslb, YTOObl HAliTh ero.

EcTb eme onHa pasHOBUAHOCTb «TPOSIHCKOIO KOHS». Ee 0COOEHHOCTh COCTOUT
B TOM, 4TO B 0€300MIHO BHIIVIAAAIIMI KyCOK IPOrpaMMbl BCTABJISIOTCS HE KOMaH-
Ibl, COOCTBEHHO BBHIIOJIHSIOUINE «IPSA3HYIO» paspyLIUTESIbHYIO paboTy, a KOMaH-
b1, GOPMUPYIOIIKE U [TOCJIC BBIIIOJIHEHHUS YHUUTOXaoUMe ux. B aTom ciyvae npo-
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rPayMICTY, TBITAIOIIEMYCSI HATH «TPOSIHCKOTO KOHSI» , HEOOXOIMMO UCKATh HE €ro

camoro, a KoMaHzpl, ero opmupyronye. PasBusas 3Ty njiero, MOKHO IPEICTaBUTD

cebe KOMaH/1bl, KOTOPBIE CO3/IAI0T APYTHe KOMAH/IBL U T. [I. (CKOJIb YTOIHO OOJIbIIOE

YHCJIO pa3), a B UTOIE CO3JIAIOLIIE «TPOSTHCKOTO KOHSI».

CoBpeMeHHasi TeXHUYECKasl JIMTepaTypa, MOCBSALICHHAs TPobieMaM KOMIIbIO-
TEPHBIX BUPYCOB, H300MIyeT Pa3IMYHbIMU T€PMUHAME, 3aMIMCTBOBAaHHBIMH W3 JIPY-
T'MX OTpacJieil HayKd U HayYHO-(paHTACTHYECKUX KHHT, II09TOMY OY€Hb YaCTO OTHU
U T€ K€ BUPYCH UIMEIOT Pa3HOE Ha3BaHUE.

Bce n3BecTHbIC BUPYCHl MOYKHO Pa3/Ie/IUTh Ha KJIACCHI 0 CJICAYIOLIMM [IPU3HAKaM:

» cpena obuTaHusi BUpYyCa;

» CIoco0 3apaKeHUs CPeibl OONTAHNS,
» NeCTPYKTUBHAsI BOSMOKHOCTb;

» 0COOEHHOCTH aJITOPUTMA BUpYCa.

ITo cpene obuTaHMsI KOMITBIOTEPHBIC BUPYCHI MOYKHO Pa3fesIuTh Ha ceTeBble, (aii-
JIOBBIE U 3arpy30uHble. CeTeBble BUPYCHI paCIIPOCTPAHSIOTCS 10 KOMIIBIOTEPHOH CETH,
(haiToBBIC BHEAPSIOTCS B BHIITOJTHAEMBIE (DAILTBL, 3arpy309HbIC — B 3arPY304HBII CEK-
TOp fucka (boot-CEKTOP) WIIH B CEKTOP, COACPKAIIII CHCTEMHBII 3arpy34iK BUHIEC-
tepa (Master Boot Record). Kpome Toro, cylecTByioT U UX COUETaHUS — HallpH-
Mep, (aitiioBo-3arpy304Hble BUPYCHI, 3apaskaroliye Kak (ailsipl, Tak U 3arpy304HbIC
CEKTOpa AUCKOB. Takue BUPYCHI, KaK IIPaBUIIO, UIMEIOT JOBOJIHO CJIOKHBIH aJITOPUTM
padoTEL, YaCTO MPUMEHSIIOT OPUTHHAJIbHBIC METO/Ibl IPOHUKHOBCHUS B CUCTEMY.

Bupycsl MoryT pasmerarbes B:

OIIEpaLlMOHHOM CHCTEME, IIe OHH «CLEIUIAIOTCS» C IIPOrpaMMaMH, PacIioyIo-
JKCHHBIMHU B CUCTEMHOH 4aCTU IUCKETHI WJIU JKECTKOI'O JHCKA;

OubsmoTeKax KOMIMJIAITOPOB 1711 BHEIPEHUS B IIPOIPaMMBbl, COCTaBJIIEMbIE
KOMIIWJIATOPaMU;

CETEBBIX ApaiiBepax;

«IJIOXUX» WU CIIEHUAJIBHBIX CEKTOPaX KECTKOIO IUCKa;

I13Y B KavyecTBe NMPOrpaMMHO-TEXHUYECKO 3aKJIa[IKY;

CTPYKTYp€ UCIOJIHAEMBIX IPOrpaMM WK (ailJIOBBIX IIPOTPaMM.

YVVY 'V

Cnoco0 3apaxeHust cpejibl 0OUTaHMs IOIpa3ieNsAeTcsl Ha Pe3UICHTHBII U Hepesu-
AEHTHBIA. Pe3uieHTHbI BUpYyC pU MHPUIIMPOBAHUK KOMIIBIOTEPA OCTABJISIET B OIle-
PaTUBHOI MaMATH CBOIO PE3UJCHTHYIO 4acTb, KOTOPask 3aTeM IlepexBaThIBaeT 00pa-
IIEHNE ONIePALMOHHOI CUCTEMBI K 00bEKTaM 3apaxeHus ¥ BHeapsieTcs B HuX. [1pouc-
XOIUT 3TO CJICAYIOUMM 00pa3oM. Pe3snaeHTHbI BUPYC 3alpaluBacT y CUCTEMBbI
y4acTOK aMSAITU ¥ KonupyeT ce0s1 B Hero. OH nepexBaThiBacT MPephIBaHMsl, aHAIU3HU-
pyeT ux u obecrieurBaeT TeM caMbIM yIpaBJIeHUEe IPoLeccopoM KoMibioTepa. Ecim
CJICIYIOLINM 3TAIIOM >KU3HEHHOTO LIMKJIa BUpYca SBJIETCS MHKYOAllMOHHBL Tepuo,
TO BUPYC HUKAK HE NPOSBJIAET ceOsl B TEUEHHUE ONPEAETIEHHOrO IPOMEXKYTKa BpeMe-
HU WIK ONPEIESICHHOT0 KOJIMYECTBA MOAXOAAINX 00beKTOB [UIsl 3apaskeHus. [Tocie
3TOr0 HACTYMAeT ITal pasMHOKeHUs. OOHapy>KUB oOpallleHHe K OIpeeJIeHHbIM KOM-
MOHEHTaM CUCTEMBbI, KOTOPbIE IPUTOIHBI 1JIS 3apaXKEHUs], BUPYC aKTUBU3HPYET IPO-
nenypy kornupoanus. OObMHO 3Ta MPOLEypa IPOBEPSIET, HE IPUCYTCTBYET JIN yKe
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B OOBEKTE 3apaKCHUsI KOIMS BUPYCa, €CJIM KOIUS YiKE MIPUCYTCTBYET, T. €. OOBEKT
YK€ 3apakKeH, OTAEJIbHBIC BUPYCHI IIPOBEPSIIOT HOMEDP BEPCUU M 3apa)KaloT OOBEKT,
ecsm ux Bepcus Oosiee HoBasi. Ecin konuu BUpyca HET, TO OH KONUPYETCs U3 MaMATH
B 3apakaeMblil 00bEKT ¢ MOAU(UKALIEH ero IepBoil KoMaH/ el OObeKTaM1 3apaxe-
HUS B 9TOM CJIy4ae MOT'YT ObITb UCIIOJIHSIEMbIE IIPOI'PaMMBI, TPOrPaMMBI Ha JKECTKOM
OMCKE U IUCKeTaxX. Pe3anaeHTHbIe BUPYChl HAXOMATCS B HAMSTH U SIBJISIIOTCS aKTUBHbI-
MH BIUIOTb [0 BBIKJIIOUCHHUS WJIH [Iepe3arpy3Ku KOMIIbIOTEPa.

HepesunentHele (TpaH3UTHBIE) BUPYCHI HE 3apayKaloT NaMsATb KOMIIbIOTEpa U
SIBJISIIOTCS. aKTUBHBIMU OIpaHMYEHHOE BpeMs. HekoTopele BUPYCHl OCTaBJISAIOT B
OIepaTUBHOHN MaMATU HEOOJbIINE PE3UACHTHBIC IPOrPaMMBbI, HE PacIpOCTpaHs-
omiue Bupyc. Takue BUPYCHl TOXKE CUUTAIOTCS HEPE3UIACHTHBIMHU.

Tpan3uTHBIC BUPYCHl HE OCTAIOTCS B MaMSATU IOCJIC BBITOJIHEHUS 3apaKCeHHOU
nporpammel. B aTom citydae Bupyc nepeq nepenaueii yrnpanieHUs: HCXOOHOH Mpo-
rpaMMe uieT ¢aiisi, IPUrogHbIi 1711 BHEAPEHUs U ellle He 3apayKeHHbIH. DTal Bbl-
MIOJIHEHUSI CIIEIUAJIbHBIX (YHKLMI B 9TOM CJlyyae HE BCErha CJICAyeT 3a 3TaroM
CaMOpPa3MHOKCHUS, YTOOBI yCIIETh CO3aTh JOCTATOYHOE KOJIMYECTBO CBOMX KOOI,
npexzie 4yeM (akT 3apaxeHus: OyzneT odHapy:keH noJipzoBaresieM. [loaromy Mexa-
HU3M BBIIIOJIHEHUS CIICIIMAIbHBIX (YHKIMI BKJIIOYAETCS JOCTATOYHO PEIKO U BPEa-
HBIE TIOCJIC/ICTBUS BUpPYyca MOT'YT ObITh He3aMeTHBL. Korjia e nosip3oBaTtesb 3aMe-
TUT U3MEHEHUS B pabOTE KOMIIbIOTEPA, MOKET OKA3aThCsl, YTO BUPYCOM IOPasKEHBI
MIPaKTUYECKH BCe (ailyibl CUCTEMBI.

[To necTpyKTHBHOI BO3SMOXXHOCTH, T. €. IO CTEIICHHU Pa3pyLICHUs, BUPYChl MOX-
HO pa3iesiuTh Ha!

» 0Oes3BpefHbIc;

» HeOIacHBIE;

> OIIaCHEHIE;

» OYeHb OIAaCHBIE.

BesBpentbie BUpYCHI, KpOMe YMEHBIICHUS] CBOOOTHOI MTaMATH Ha IUCKE B Pe3YIlb-
TaTe CBOErO PACIPOCTPAaHEHUs], HUKAK OOJIbLIE HE BJIMSAIOT Ha PabOTy KOMIIbIOTEpa.

BrisiHne HeomacHBIX BUPYCOB OIpaHMYMBAETCS] TAKXKE YMEHBIICHHEM CBOOOMI-
HOU TMaMSTH Ha AWCKE W JIOTOJIHUTENIbHO IpadMuecKUMU, 3ByKOBBIMHA M APYTHMHI
apdexTamu.

OnacHble BUPYCHl IPUBOIAT K CEPbE3HBIM COOSIM B pabOTE KOMIIBIOTEPA.

OdeHb onacHble BUPYCH NPUBOJAT K OTEpe MPOrpaMM, YHUUTOXKCHUIO TaHHBIX,
CTUPAHUIO HEOOXOIMMOIA [T Pa0OTHI KOMIThIOTEpa MH(DOPMAITNH, 3aIMCAHHOM B CHC-
TeMHbIX 00J1acTsaX namaTu. Oco00 ONacCHBIMU SIBJISIIOTCS BUPYCBI, IPUKPEILIIEMBIE K
00bEKTHON OMOJIMOTEKE KaKOro-M0o KOMIUIATOpa. Takoil BUPYC aBTOMAaTHYECKU
BHEPSIETCS B JIIOOYIO IPOrpaMmy, paboTaloLLyIo ¢ HUHPUIIMPOBAaHHON OMOIMOTEKON.

W3BecTHbIC B HAacTOsIIEE BPEMSI BUPYCHl MOTYT BHIIOJIHATD CJICAYIOIINE CHEIIU-
aJIbHBIC pa3pyIINUTeSIbHbIC (PYHKLMHU:

» WU3MEHEHME JaHHBIX B (hailiax;
» WU3MEHEHUE JJaHHBIX, [Iepe/laBacMbIX Yepe3 MapasulesIbHbIe 1 IOCJIe10BaTe b
HbIE [IOPTBI;
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4g(“it:aMeHeHI/Ie HA3HAYCHHOTO JIUCKA (3amich NH(POPMAITUHU MPON3BOTUTCS HE Ha
IVICK, YKa3aHHBIN T0JIb30BaTEJIeM, a Ha YKa3aHHBII BUPYCOM);
nepenMeHoBanre (aityoB (He cooOIas 00 3TOM TOJIb30BATEIO);

(hopmaTtrpoBaHHe OTHEJILHBIX YaCcTe! KECTKOTO AUCKa (IMCKETHI) WIIH JaxKe

BCETO JHCKa (TUCKETHI);

YHUUYTOKEHUE KaTaylora AUCKa;

HapyleHne padoTOCIOCOOHOCTH ONIEPALIMIOHHOM CUCTEMBI, KOT/1a OHa HEe BOC-

[IPUHUMAET BHEIIHUX BO3[CHCTBUI MOJIb30BATENS U TPEOyeT NeperpysKu;

CHIDKEHHE MPOM3BOAUTEIBHOCTH B Pe3yJIbTaTe MOCTOSHHOTO BBIIOJIHEHUS

«JIOKHBIX» [IPOrpamm;

OTKa3 B BBHIIIOJIHEHUH OTIpeieJIieHHON QyHKIHN (HanmpumMep, OJIOKUPOBKa KJia-

BUATYPHI, OJIOKUPOBKA 3arpy3KH IPOrpaMMBbl € 3aIIMIICHHON OT 3alMCH [HC-

KETHl U T. 11.);

» CTUpaHHUC BBIBOAMMOI Ha KpaH auciuiess nHpopmauuu U T. 1. O4yeHb onac-
HBIMU SIBJISIIOTCSL «MEJIKAE» MOBPEKICHUS JaHHBIX (HallpuMep, 3aMeHa nep-
BbIX OalTOB KayK1oro OJIOKa I 3aIllMCH, 3aMEHA OTIEJIbHBIX CUMBOJIOB U
T. 1.), KOTOPBIE 10JIr0 MOT'YT ObITh HE OOHAPYKMBAEMBI II0JIb30BATEIICM.

YV V. VYV VYV

[Tepeuens crieraabHBIX (yHKIHIA, BHITOJTHICMBIX BUPYCaMH, TPAKTUYECKH TI0-
MIOJIHSICTCS] C KasKIbIM HOBBIM BUIOM Bupyca. MccienoBaresin oTME4aoT MHOXKeE-
CTBO Pa3HBIX BUIOB BHPYCOB, Pa3IMIAIONINXCA MEXaHN3MaMHU Pa3MHOKEHHS U BbI-
MOJIHSIEMBIMU CIIeHUAJIbHBIMU (pyHKIUsIMU. Cpeay 3TUX BUIOB CYIIECTBYET MHOT'O
Bapuanuii (INTaMIIOB ), KOTOPBIE SIBJISIOTCS, KaK IIPABUIIO, Pe3yJIbTATOM YCOBEPIIEH-
CTBOBaHMS OJIHUM NPOrPaMMHUCTOM BUpYca, co3gaHHOro ApyruM. OOBIYHO Jierye
MOIU(UIIMPOBATD UYKYIO IPOrpamMMy, YeM CO3AaTh OPUTHHAJIbHYIO COOCTBEHHYIO.

Ho naxe ecyim B asropuTMme BHpyca He HalIeHO BETBEW, HAHOCAIIMX yIIEpO
CHCTeMe, 3TOT BUPYC HeJIb3sl C MOJTHOM YBEPEHHOCTBIO HAa3BaTh OE3BPETHBIM, TaK
KaK MPOHUKHOBEHHE €T0 B KOMIIBIOTEP MOKET BBI3BATh HEMPEICKa3yeMBble, a OPOit
U KaTacTpoduieckue mnocencTsus. Benp Bupyc, Kak u Besikas Iporpamma, UMeeT
OIMOKH, B pe3yJIbTaTe KOTOPHIX MOTYT OBITh HCIIOPUYEHBI KaK (ailyibl, TAK U CEKTO-
pa n1uckoB. Bo3MOXHO Takke «3aKJIMHUBAHUE» PE3UACHTHOI'O BUPYCa U CUCTEMBI
IIPU UCHOJIb30BaHUM HOBBIX Bepcuit DOS, npu padore B Windows uim ¢ apyrumu
MOIIHBIMH IPOI'PAMMHBIMU CUCTEMAaMU.

ITo ocobennocTsIM anropuT™a (pyHKIMOHHPOBAHNUS BUPYCOB X MOYKHO TO/Ipa3-
OEJIUTh Ha CJICAYIOIIUE TPYIIIbL:

KOMITaHBOH-BAPYCHI (companion);
BUPYCHI-«4epBu» (Worm);
napasuTUIeCKue;

CTY[ICHUECKHE;

stealth-Bupycsl (BUpPYyCHI-HEBUINMKH );
noJiuMopQuK-Bupychl (polymorphic).

YVVVVYYVY

KoMnanboH-BUpycH (companion) MpeaCTaB/IsAOT COOO0i TPOrpaMMBbl, HE U3MEHS-
toiye (aitbl. AJITOPUTM pabOTHl 3TUX BUPYCOB COCTOUT B TOM, YTO OHH CO3[AIOT
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st EXE-daiinoB, HaXoAsamuxcsi B MaMsTH KOMIIbIOTepa, (paityIbl-CITy THUKA, NMEIO-
111e TO e caMoe UM, Ho ¢ pactmperrueM .COM: Hanpumep, 1t daitia XCOPY.EXE
cosnaercs ¢ait1 XCOPY.COM. Bupyc 3anucsiBaercss B COM-(daiin u HUKaK He u3-
Mensier EXE-¢aiin. [Tpu 3anycke Takoro ¢aitiza DOS nepBeiM 0O0Hapy» HUT U BBIIIOJI-
HuUT COM-(haiin, T. €. BUpyc, KoTophlil 3ateM 3anyctut u EXE-¢aiin.

Bupycbl-«uepBu» pacrpocTpaHsIlOTCs B KOMIIBIOTCPHBIX CETSAX U TaK ke, Kak U
KOMIIaHbOH-BUPYCbI, HE U3MEHSIIOT (aiijIibl WM ceKTopa Ha auckax. OHM MpOHUKa-
10T B aMATb KOMIIBIOTEPa U3 KOMIIBIOTCPHOI CETH, BBIYMCJISIIOT CETEBBIC ajipeca
APYTUX KOMIIBIOTEPOB M PacChUIAIOT 110 3TUM ajipecaM cBoM Konuu. Takue BUpPYCHI
WHOT/IA CO3MAI0T paboure (ailyibl Ha IUCKaX CUCTEMBI, HO MOTYT BooOIIe He oOpa-
IAaThCSl K PecypcaM KOMIIBIOTEpa (3a UCKJIIOUCHUEM OIEPAaTUBHOM MaMATH).

[Tapasutuyueckue BUPYChl IPHU PACIPOCTPAHEHUH CBOMX KOIMI 00s13aTEIbHO U3Me-
HSAIOT COAEPKUMOE JMCKOBBIX CEKTOPOB Wim (aitioB. K 310l rpymie oTHOCSTCS BCe
BUPYCBI, KOTOPBIC HE SIBJISIOTCS BUPYCAMH-«UEPBAMI» UM KOMIIAHbOH-BUPYCAMHU.

CryneHueckue — 3TO KpaiiHe IPUMUTHUBHBIC BUPYChI, YACTO HEPE3UACHTHBIC 1
cofepralue 00JbII0e KOJIMYECTBO OLIMOOK.

Stealth-Bupycel, nim BUpyChl-HEBUIUMKH, PEACTABJISIOT COOOI BecbMa COBEp-
LICHHBIE TPOrPaMMBl, KOTOpBIE NepexBaThiBaoT odpaeHus DOS k nopaxeHHbIM
(ailyiaM UM CEKTOpaM IMCKOB U «IIOACTABJISIOT» BMECTO ce0sl He3apaKeHHbIC ya-
ctku uHpopMamu. Kpome atoro, Takue BUpPYCH Ipu oOpalieHuu K aiiyiam uc-
I0JIb3YIOT I0CTaTOYHO OPUTMHAJIbHBIC AJITOPUTMBI, TIO3BOJISIONINE OOMaHBIBATh Pe-
3U/ICHTHBIC aHTUBUPYCHBIC MOHUTOPBI.

«ITostumopduK»-BUPYCHl — 3TO JOCTATOYHO TPYAHO OOHApY>KUBacMble BUPY-
CBl, HE UMEIOILIIE CUTHATYP, T. €. HE COAEPKAIUE HU OJHOI'O IOCTOSIHHOI'O Y4acTKa
Konia. B GosipimHCTBE Cilyvaes [Ba 0Opasia OfHOr0 U TOr'0 K€ MOJIUMOPPUK-BUPY-
ca He OyIyT UMETb HU OHOI'O COBHAACHUS. DTO HOCTUraeTcs MKU(ppOBaHUEM OC-
HOBHOTO TeJIa BUpyca U MoauduKanusMu nporpaMmmel-pacugposiuka. Hekoro-
peie BUpycCH (HampuMmep, BupycHl cemeiictBa «Eddie», «Murphy») ucmombs3yior
YyacTb (yHKIMI ITOJHOLICHHOIO BUpYCa-HEBUAMMKHU. Yalle Bcero oHM nepexBaThl-
BatoT ¢pyHkuun DOS FindFirst u FindNext u «ymeHbIIaoT» pasmep 3apa’keHHbIX
¢aiisioB. Takoii BUpPyC HEBO3MOYKHO OIIPEAEIUTD 110 U3MEHEHUIO Pa3MepoB (ailyios,
€CJI, KOHEYHO, OH PE3UACHTHO HaxoauTcs B mamATu. [Iporpammel, KoTophie He
ncnoJib3yoT ykaszaHHble GyHkunun DOS (manpumep, Norton Commander), a Ha-
MPSAMYIO HCIIOJIb3YIOT COEPKUMOE CEKTOPOB, XPaHSIIMX KaTasor, OKa3plBAIOT
[IPaBUJIbHYIO [UIMHY 3apakKeHHBIX (aiiioB.

[Tpu nadunmpoBanun (daiisia BUpyC MOKET MIPOU3BOAUTD PSi/l ICUCTBHIA, Mac-
KUPYIOUIMX U YCKOPSIIOLIUX ero pacnpocTpaneHue. K noqoOHeM AeficTBUSIM MOK-
HO OTHecTH 00paboTky aTpmbyrta read-only, cHsiTHe ero mepeq 3apa)XeHueM C
[IOCJICOYIOLUIMM BOCCTaHOBJIeHUeM. MHorue (aiijioBble BUPYChHl CUMTHIBAIOT JATy
nocyeqHeil Mogudukanuy Qaiijia 1 BOCCTaHABJIMBAIOT ee nocJie 3apaxxkeHus. s
MAaCKHPOBKHU CBOETO PaCIPOCTPAaHEHUS] HEKOTOPbIE BUPYCHI IEPEXBATHIBAIOT Mpe-
peiBanue DOS, Bo3HuKamomiee npu 00palieHUH K 3alUIIEHHOMY OT 3alMcy AKC-
KY, 1 CaMOCTOsITe/IbHO 00padaTsiBatoT ero. [loaromy Kk 0cCOOCHHOCTSM aJIrOpPUT-
Ma (paityToBOro BUpyca MOKHO OTHECTH M HAJIMYHUE WJIM OTCYTCTBUE 00padOTKH,
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m;gg&'n, ero pacrpocrpanenusi. CKOpocTb pacnpocTpaHeHus: GailyloBbIX BUPY-
cdB; 3apaxkaomux (ailyibl TOJIBKO MPH UX 3aIyCKe Ha BHIIIOJIHEHHE, Oy/IeT HIKeE,
4eM y BHPYCOB, 3apakalomux (aiyiel ¥ IPH UX OTKPHITHH, IEPEUMEHOBAHNH, 13-
MEHEeHHNHU aTpuOyToB (Qaiiya u T. 1. HexoToprie BUpyCH IPH CO3AaHUH CBOEH KO-
MM B ONEPATHBHON MaMATH KOMIIBIOTEpPA MBITAIOTCS 3aHATh 00JIACTh MaMSTH C
CaMbIMHU CTapUINMU apecaMyl, pa3pylias BpeMEHHYIO YacTb KOMAaH/IHOTO UHTEp-
npetatopa COMMAND.COM. I1o okoH4aHuu paboThl 3apakeHHOM IPOrpaMMBbl
BPEMEHHAsl 9aCTh MHTEPIPETATOPA BOCCTAHABIINBACTCS, IIPH STOM IPOUCXOIUT
otkpbiTie ¢aitiia COMMAND.COM u, ecau Bupyc 3apaxaeT (ailsiel mpu ux
OTKPBITHH, €T0 3apakeHne. Takum o0pa3om, Ipy 3amycKe NOT0OHOTo BUpyca Hep-
BbIM Oynet 3apaxeH ¢aitn COMMAND.COM.

3alHTa OT BHPYCOB

J171s1 3aIMTEL OT BUPYCOB OOBIYHO HCHOJIb3YIOTCSI:

» o0mmue cpecTBa 3auTh HHPOPMAIIIH, KOTOPHIE TTOJIE3HBI TaK JKe, KaK CTpa-
XOBKa OT (JM3UYECKOH [TOPYH TUCKOB, HEIIPABUIIbHO pabOTAIOIIMX IPOrpaMM
WIA OIMUOOYHBIX ACHCTBUI ITOJIb30BATEIICH;

» npoduIakTHYECKHe Mepbl, IIO3BOJISAIONINE YMEHBIINTD BEPOSTHOCTD 3apake-
HUS BUPYCOM;

» CcrHenuaIn3upOBaHHBIC TPOTrPAMMBI JIJISI 3alUTHI OT BUPYCOB.

K coxarnennto, KoJm4ecTBO BUPYCOB M MX LITAMMOB OBICTPO YBEIMYMBAETCS U Xa-
pakTep 60pbObI MOXKET 3aBUCETh OT BHJIA BUpPYCa U €r0 XapakTepucTK. B HacTosmee
BpeMsl [UISl 3aIUTH KOMITBIOTEPOB U CETell OT BUPYCOB MMEETCsl JOCTATOYHOE KOJINYe-
CTBO NPOrPaMMHBIX CPEJICTB 3AIIUTHl, KOTOPBIE OOBIYHO HAa3bIBAIOT AHTUBUPYCHBIMH.

Cpenu MHOroo0Opasust aHTUBHPYCHBIX ITPOrPaMM MOKHO BBIJIE/IUTh, HAIIPHIMED,
TPU OCHOBHBIX BUJIA:

> npengynpexpawonye (GuIbTphl);

» oOHapyskuBatoIye (JeTeKTOPHI);

» oro3Hauue (TOKTopa).

[Ipenynpesxnaronye (peroTBpalaoIe) IPOrpaMMbl HaXOAATCS PE3UACHTHO
B MaMSATH BCe BpeMs. DTH IPOrpaMmsl GUIBTPYIOT JOCTYI K (ailiam (4TeHue u
3aIllCh), Pa3peleHHbli ApyruM nporpammaM. OHU KOHTPOJIUPYIOT 3arpy3Ky Ipo-
rpamMM B IaMATb U IPOBEPSIOT pabOTy BCeX 00CTyKUBAIOLIMX IPOrpaMM OIlepaLu-
OHHOIl cUCTEeMBI (CUCTEMHBIE TaOJIUIIbI, YIPABJISAIONME CTPYKTYphl U T. A.). Ilpu
HONBITKE JI0CTYINAa BUPYCa K OJHON M3 BHIIOJHAEMBIX IPOrpaMM MpenylpesKialo-
Iasi 3apakeHue MporpamMma «3aMopakKuBaeT» CUCTEMY, He 1aBasi BUPYCY MHUIH-
pOBaTh BBHIIOJIHAEMYIO IIPOrpaMMy, U COOOIIAaeT 00 3TOM I0JIb30BATEIIO.

PaboTa nporpamm oOHapy»KeHUs 3apaskeHHsl OCHOBaHa Ha TOM, YTO BUpYCHasi
uH(popMaLusa MoXkeT ObITb OOHapy>KeHa 110 cJiefaM, OCTaBJICHHBIM BUpycoM. Takue
HPOrpaMMBbI-IETEKTOPHI UCIIOIB3YIOT OJIUH U3 IBYX BApPUAHTOB: BaKI[MHALIMIO 31~
MaeMbIX IIporpaMM (BKJIIOYAsi CaMOBAKIMHALIMIO) Yepe3 KOHTPOJIbHbIE CYMMBl U
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(pMKCHPOBAHHOE COCTOSIHUE MAMSATH («CHUMOK» COCTOsIHUSA namsiTH). [IporpamMmel-
BaKIIMHBI, WM IMMYHHU3aTOPbI, MOIU(PUIIMPYIOT IPOTrPaMMBI U ICKU TaKUM 00pa-
30M, 9TO 9TO HE OTpa)kaeTcs Ha padoTe mporpamMm, HO TOT BUPYC, IIPOTUB KOTOPO-
T'O IIPOU3BOANTCS BAaKIIMHAIINS, CYUTACT STH MIPOTPaMMBI HJTH IUCKH y’Ke 3apaskeH-
HbiMU. B Xoze pabotbl mosip3oBaTess NEPUOANUCCKH 3aIyCKAIOTCSl IPOrpaMMbl
CBEpPKHU TEKYIIETO COCTOSTHUSI CUCTEMBI C Ha4aJIbHBIM, KOTOPBIE PETHCTPUPYIOT BCIO
KPUTHYECKYIO K 3apaskeHUI0 HHPOPMALIUIO CUCTEMBL.
K HenocTaTkaM mporpamm-BakILMH MOYKHO OTHECTH:

» HeoOHapyKeHHe 3apaskeHHsI, €CJIM OHO MPOU3O0IILIO O «BAKIIMHAIIANY;

» 0oJbIol 00beM 3armoMuHaeMol UHGopMaIu (Bo3pacTaHue JIUTMHBL 3alli-
[aeMOM MTPOTPaMMBI );

» YBEJIMYCHHE BPEMEHHM 3arpy3Kd 3allMIIaeMOil MPOrpaMMbl M BPEMEHH ee
BBITIOJTHEHHS,

» BO3MOKHOCTb HecpabaThIBaHVsl (HEKOTOPHIC BUPYCH MOT'YT OOXOJIUTh U3BECT-
HBIC UM [IPOrPAMMBI-BAKLIUHBI ).

IIporpaMMBI ciieskeHUs 3a COCTOSTHUEM (DaiijIoBOM CHCTEMBI IIOX0KM Ha BaKLM-
HBI ¥ pearupyloT Ha MOIBITKY 3apaxKeHus (ailjioB. DTU MPOrpaMMbl 3alIOMUHAIOT
OT/Ie/IbHBIC XapaKTepUCTUKH (ailyioB (JUIMHY, KOHTPOJIbHYIO CyMMY, JaTy coO3[a-
HUs U JIp.) B OTJEJIbHBIX CIIELUAJIbHO co3aBaeMblX (aitiax. [Ipu s3Tom 1umHbI 3a-
IUIaeMbIX (aiijloB HE YBEJIMYMUBAIOTCS, M IPOLIECC CIIEKEHHS 32 UX COCTOSTHUEM
IJIs BUpyCa OCTaeTcs He3aMe4YeHHBIM. IIporpaMMel ciiexeHnsl yHUBEPCAJIbHBI, TaK
KaK pearupyor Ha HH(ULUPOBAHUE JIIOOBIMUA BUPYCAMHU.

K HemocTaTkam nporpamm cjieKeHusi MOKHO OTHECTH CJIEAYyIOIINE:

» 1X 3(PEKTUBHOCTb 3aBUCUT OT YaCTOTHI 3aITyCKa;

> OHHU HE B COCTOSIHMM OOHApY»KUTb 3apaKeHHE, €CJIM OHO MPOU3OLLIO 10 3a-
IyCKa ITPOrpaMMBbl CJICKEHHUS;

» yBeJIMYEHHE 3aTpaT MPOLECCOPHOr0 BPEMEHHU.

[Tporpammel onpenesieHNs 3apa)KeHUs] XOPOIIO padoTaloT, KOIia CUCTeMa yike
3apakeHa U yKe MO3IHO MJIs MPEeayIPeKIeHUs (HaJMuie BUpyca OYEBUIAHO). DTH
MPOTrpaMMBl MIIYT CIEU(UIECKIe CHMBOJIBI, KOTOPHIE MOTYT OBITH B TeJIe HpO-
rpaMMBbl BUpYcCa, BO BCEX YacTsAX cucTeMbl. Korga oHM HaXxo[sT Takue CUMBOJIBI, TO
TEM CaMbIM ONPENEJISIIOT BU BUPYCa M YHUUTOXKAIOT €0, T. €. BOCCTaHABJIMBAIOT
MPOrpaMMy B TO COCTOSIHHE, B KOTOPOM OHA HaXOAWJIACh [0 3apa)KCHHUs BUpYcCa,
€CJIM 3TO BO3MOXKHO. B KadecTBe crelinpuieckux CUMBOJIOB MOT'YT HCIIOJIb30BAThCS
M0CJICAOBATEIbHOCTH KOMaH/I: METKH, (pJ1aru nmpepbiBaHuii, MMeHa (aiijioB U T. II.

ITporpamMMbI-MOHHTOPHI TIpeHA3HAYEHBI [T OJIOKMPOBAHMS IPOIIEcca Pa3sMHO-
JKEHUs1 BUPYCOB M JPYTHX OINACHBIX MOMBITOK JOCTYIIA K BUHYECTEPY U JIUCKETaM.
OHM aHaIM3KPYIOT BCE 3aIPOCHl HA JOCTYII K IMCKETaM U JIOTUYECKUM [AHCKaM, UMe-
IOIIe OTHOIICHNE K BO3MOYKHOU JICSITEJIbBHOCTU BUPYCOB, M 00ECIICUMBAIOT 3AIIUTY
IFICKOB Ha YPOBHE PaOoTHI ¢ (haiiytamu (TIPU UX CO3MAHNH, OTKPBITUH, TTO3UITUMOHUPO-
BaHUM, YTCHHUIO U 3aITMCH ), @ TAKKE Ha YPOBHE IOCTYIA K CEKTOpaM 110 aOCOTIOTHBIM
ajjpecam U Ha ypoBHe (husnyeckoii angpecalul (LIJIMHIP, TOPOKKaA, CEKTOP).
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MOIHUMAIOT TPEBOT'Y IPH HOMbITKE CO30aTh UM U3MEHUTD (aiiiel Tuna .EXE;
OTCJICKUBAIOT Pa3Hble COOBITUSA U 00JIaIal0T BO3MOKHOCTbBIO IIEPEHACTPOA-
KH B TIpoiiecce padoTHI;

MIPOBEPSIOT 3aKOHHOCTb AOCTYIA K (haiijlaM Ha BCeX YPOBHSX;

MMEeTCsl BOSMOKHOCTb HACTPOUTb MPOrpamMMy Ha 3alUTY ONPEIEICHHBIX
JIOTMYECKHUX YacTel TUCKa;

HE MI03BOJISIIOT BUPYCaM I1epEXBaThIBATh IPEPHIBAHKS OIIPECICHHOIO BUIa U
B OOJIBIIMHCTBE CJTy4YaeB YCICIIHO OABJISIOT aKTUBHOCTb PA3MHOKECHUS BU-

PYCOB.

Takum oOpa3om, mporpamMMHBIe CpefCcTBa 3aIUTHl 00ECIEYNBAIOT B OOJIBIION
CTEIEHU OOHAPYKEHHE YK€ N3BECTHBIX BU/IOB BUPYCOB U YaCTUYHO UX YHUYTOMKE-
HHE. YMEHBIIUTb BEPOATHOCTD 3apaKCHUSA KOMIIBIOTEpa BUPYCOM, a TAKIKE CBECTH
K MUHMMYMY BO3MOKHBII ymiep0 OT AEWCTBUIl BHpYyca, €CJI 3apaKCHUE BCE XKe
HPOU30IILIO, MTO3BOJISIOT HEKOTOPBIE MPOPUIAKTUIECKUE MEPBI 3allUTHL:

>

>

3arpy’KaiTech TOJIbKO C HCIIOJIb30BAHUEM BUHUYECTEPA, €CJIA €r0 HET — TOJIb-
KO C 3allUIIECHHON OT 3alliCU IUCKETHI;

pasnesgiite Ha BUHYECTEPE JIOTUYECKUE NUCKU I CUCTEMHBIX IIPOIPaMM,
mporpamm o0MIero MaTeMaTHYECKOro 00eCIeYeHusI U MTPOrpamMM MoJIb30Ba-
TeJIel ¢ pa3IMYHBIMU aTpUOyTaMHU AOCTYTIA;

MEPUOTMUYECKI apXUBUPYITE N3MEHSIEMBIC (DaiisTbl;

BKJIIOUATe BBI3OB MPOTPaMM-IETEKTOPOB B KOMaHIHBIN (hailsl, BHITOJIHSIC-
MBI IIpY Ha4aJIbHOU 3arpysKe;

MEPUOANICCKU UCIIOJIb3YUTE IIPOrPaMMBbI IEMOHCTPALIUUA CONEPIKUMOIO OIle-
PaTUBHOM MaMATH U ONpPENEICHUS COCTOSHUSI BEKTOPOB MPEPbIBaHUN (1 UM
MOOOHBIX );

oOpainaiite BHUIMaHKE U TIOHAMANTE TPEBOTY MPU U3MEHEHUSAX paboToCHo-
COOHOCTH KOMITBIOTEPA, HAITPUMED:

oOpalleHus K TMCKaM KayKyTCs Ype3MEPHBIMU ITPH BBITIOJIHEHUH JaHHOH ITPO-
rpamMMBbl;

CTaJTN YaCTO MOABJIATHCS OIIMOOYHBIE COOOIICHUS ONEPAMOHHON CUCTEMBI,
MporpaMmsl WK (paiiyibl KCUE3JIN U3 KaTaJlora;

MIPOM30IILTIO YMEHBIIEHNE CBOOOTHOTO MMPOCTPAHCTBA ONEPallMOHHON MaMATH;
TOSIBUIINCH BU3YyaJibHBIE I(P(DEKTHI, CBUICTEIbCTBYIONIME O HAIMYNH BUPYCA.

[Ipoduiakruyeckue Mepbl HE MOT'YT 00€CIIEUUTh HOJIHYIO IapaHTHIO, YTO 3a-
paXeHrne BUPYCOM HE MPOM3OUIET 110 CIIYYaHON WJIM 3JI0YMBIIIJICHHON NPUYH-
He. [loaTomy eciin 3apaxeHue Bce K€ MPOU30LLIO, TO HEOOXOAUMO CJIEIOBATh
OIIpe/IeJICHHON MeTOoAuKe paboThl. XOTS AEHCTBUS, KOTOPble HEOOXOAUMO Ipef-
NPUHATD ISl YIaJICHUs] BUPYCa U €ro MOCJICACTBUIA, BOOOIE roBOPsl, MHAUBUIY-
aJIbHBI JUIA KasKA0ro BUpyca (WIM AaXKe ITaMMa), TeM He MeHee OIIBIT CIelralln-
CTOB I103BOJISIET CPOPMUPOBATH METOIUKY NEHCTBUII 10JIb30BATEIS IPpU OOHAPY-
YKEHUH 3aPAKCHUA:
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OTIPENIEIINTD BHJI BUPYCA 1 TIOBPEKICHNUS, HAHECEHHBIE MM
BBIKJTIOUUTD 3apaskeHHBII KOMIIBIOTEP;

BKJTIOYUTH KOMITBIOTEP W 3arPy3UThCS C 3AIMUICHHON OT 3alHCH JWCKETHI,
yOemuThbest, 9To 3arpy3Ka mpoluia HOpMajbHO;

HE 3aITyCKaTh HUKAKUX MPOrpaMM 3apayKeHHOU MaIlIMHbI Ha UCIIOJTHCHHE,
CKOITMPOBATh BCE HEBHIIOIHsIEMBIE (haiijIbl HA 3apaHee MOATOTOBJICHHBIC YHC-
TBI€ TUCKETHI, HCIOJIb3Y$ YTUIMTH C 3arPy309HON TCKETHI;

IPOCMOTPETh Bce (pailyibl 3apa’keHHOTO IUCKA M COCTABUTD CITHCOK BBITPY3-
ku. Ecim konmu 3Tux (ailyioB ecTh B apXUBE Ha AUCKETaX, TO Takue (aitsibl
MOYKHO HE BBHITPY’KaTh;

TOJIBEPTHYTh OCTaBIIHeCs (ailyibel 00pabOTKe aHTUBUPYCHBIMH ITPOTpaMMa-
MH C 3aIIUIICHHON OT 3aITCH JHCKETH;

€CJIM KaKO-JT00 (pailyt BHI3bIBAET COMHEHHUE, MICKITIOYHUTD €0 U3 CIHCKA BBIT-
py*kaembIx (haitios;

BBITPY3UTH (hailIbl, KOMMI KOTOPHIX HET B apXUBe (TAKOBBIMH JOJIKHBI OBITh
TOJIBKO T€, KOTOPbIe M3MEHSIJIMCH TOCTIe MOCTICAHE BEITPY3KU 10 MOMEHTa
oOHapyKeHHUs BUPYCa);

nepeopMaTUPOBATh 3aPaKCHHBIN TUCK U IIPOBEPUTD €TO KIUCTOTY»;
BOCCTAQHOBHTB OIIEPAIIMOHHYIO CHCTEMY;

BOCCTAaHOBHTH TUPEKTOPHU;

3aMEHHTDH BCE BHITMOJTHSAEMBIC (DAiIIBl C ApXMBHBIX (ITAJIOHHBIX ) TUCKET;
OTIPENIEIINTh BCE AUCKETHI, KOTOPhIE CTaBIJIMCH MJIM MOTJIM OBITH ITOCTaBJIC-
HBI Ha 3apaykeHHbli KoMIibioTep. [loBepruyTh UX 06paboTKE aHTUBUPYCHBI-
MU CpelCTBaMH;

MPOBEPUTH PabOTOCIIOCOOHOCTD MTPOTrPAMMHOT0 0OecIiedeHust, 0Oparas BHA-
MaHMe Ha BOSMOYKHBIE ITPOSIBJIICHUS TaHHOTO BHPYCa U UCTIOJIb3YsI BCE NMEI0-
myecs: B HAJIMYUU aHTUBUPYCHBIE IIPOTrPAMMBI.

[Ipu obHapyxkeHnu 3apakeHus: OyTOBBIM BUPYCOM:

>
>
>

BBIKJTIOUUTH TUTAHAE 3aPAKEHHOTO KOMITHIOTEPA;
3arpy3uThCs C 3AMUANICHHON OT 3aIACH TUCKETHI;
3aMEHHUTH OyTOBBIN CEKTOP Ha MOPAKEHHOM JINCKE.

9TO NO3BOJIUT YCTPAHUTDb BUPYC, HO COXPAHUT €I'0 B APYT'UX CECKTOPAX, KOTOPbIC
BHUPYCbL OOBIYHO YKa3bIBalOT KaK IJIOXHUEC. CoxpaHeHHe MOJIHOM €MKOCTH JIUCKA 10~
CTUTaCTCA Hepeq)OpMaTI/IpOBaHI/ICM JUCKa. AHajiornJHble JICACTBUS MPOU3BECTU C
HUCKETaMU, 3apaKCHHbIMU 6YTOBLIM BHUPYCOM.

4.3. KpunrorpadpuyecKkne MeToabl
3alUTbl HHPOPpMALHH

yHI/IBCpcaJ'IbeIM 1 HaJACKHbIM CcrIocoooM 3allUThI I/IH(I)OpMaLII/II/I ABJIACTCA €€
KpI/IHTOFpa(l)I/I‘IGCKOC npeoGpa3OBaHI/Ie B (bOpMy, HCMOHATHYIO JI1 TOCTOPOHHUX.
I/ICTOpI/IH IMPUMECHCHUS KpI/IHTOFpa(bI/I‘ICCKI/IX METOAOB HACUYUTHIBACT NJECATKHU BEKOB.
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YOI%%‘%‘HaHHe o kpunrorpaduu (0T rped. TAHHONKCH) BCTPEYACTCS Y aHTUYHBIX aB-
TopoB I'eponora n Ilnmyrapxa, a Taxke B pyccknx pykonucax XII—XIII Bs.
B nacrosiee Bpemsi Kpunrorpadpuueckre METOIbl TPAIJULIMOHHO HCIIOJIBb3YIOT-
csl U1 odecriedeHnst KOHUICHITNATIbHOCTH NH(OPMAIINH, TPEICTaBJICHHON B JIIO-
0011 MmaTepuasibHOU (opme:

B BHIIC IMMCbMEHHBIX TEKCTOB,
JTaHHBIX, XPAHAINXCS Ha THOKOM JIUCKE;

COOOIIEHHMI!, TIepeIaBaeMbIX B TEJICKOMMYHHKAIIMOHHBIX CETSX;
MPOrpaMMHOTO obecrieueHns], TpadrKi WIA PeUr, 3aKOTUPOBAHHBIX U PO-
BBIMH T10CJICOBATEJILHOCTSAMH, U T. II.

YVVY

DTH METOJIBI MOTYT OBITh MCIIOJIb30BAHBI U [JIsI MHOTHX JIPYTHX MPUJIOKEHHI, CBSI-
3aHHBIX C 3aLUTOI MH(pOPMALIUHK, B YACTHOCTH /17151 OOHApY:KeHUs (JaKTOB BTOPKEHNUS B
TEJIEKOMMYHHKAIIMOHHYIO WJI KOMITBIOTEPHYIO CETb U BBEICHUS B HE€ UMUTHUPYIOIINX
coolmieHnit (HapyuieHue 1eoctHocTh ). C oMoIplo Kpunrorpaduyeckix npeobpa-
30BaHUI MOJKET OBITb OCYIIIECTBIICHA IIPOBEPKA LIEJIOCTHOCTH COOOIIEHNIA (YCTaHOBIIe-
HUE MX MOJUTMHHOCTH ), HAallpuMep L(ppOBOIi MOAINCH, a Takke oOecredeHa 1esIocT-
HOCTb JIAHHBIX M TIPOrpaMM, XpaHsImxcs B naMsaT. [1pyn komupoBaHun JI71st CKPBITOi
nepeaayy cooOIIEHUI UCIIOIb3yeTCsl CUCTEMAa YCJIOBHBIX 0DO03HAUECHHI 3JIEMEHTOB
uHpopMaluK (3apaHee BHIOPaHHBIX KOHOB), IIPECTABIIIONINX codeTaHue Ludp, OyKkB
WM JPYTUX CUMBOJIOB. DJIEMEHTHI 3allIUINaeMbIX CBEJICHUI! (OTHEIbHBIE OYKBBI U LTU(-
PBbl, CJI0Ba, TPYIIIBI CJIOB) U UX YCJIOBHBIE 0003HAUEHMsI IPEICTABIIAIOTCS B BUIE KOAU-
POBOYHBIX TAOJIHL] WJIN KHUT, KOTOPBIE TOJIKHBI OBITh Y BCEX YYaCTHUKOB MH(popMaru-
oHHoro ooMeHa. Ho HeMHOro oTBjieuemMcsi OT COBPEMEHHOTO HCIIOJIb30BAaHMUsI KPUTITOT -
paduu 1 criestaeM 3KCKype B UCTOPHIO. PaccMOTpuM JTHIIb HEOGOITBIIION OTPE30K BpeMEH!
Y IOCMOTPUM, YTO U KaK IM(POBaIU B HALIIEM HENAJICKOM IPOILIOM.

Indp — 3T0 A3BIK Pa3BEAUNKOB, & OHU OOBIYHO BEIHYK/ICHBI BECTH CBOH Pa3ro-
BOPHI IIENOTOM. YCIexX pasBeIuyMKa Aa M caMa €ro *W3Hb 3aBUCAT OT YMEHHUs OC-
TaThCsl He3aMeueHHbIM. OH MCHOJIB3YET KOJIbl, UMCIONINE BUJT OOBIYHBIX OTKPBITHIX
TEKCTOB, HEBUMMbIE YEPHUJIA, NOCIAHUs MUKPOCKOIMYECKH MaJIbIX Pa3MepoB,
T. €. cTeraHorpapuyeckue MeTO/bl, KOTOPbIEe CKPHIBAIOT caM (pakT OTHPaBKH KaKo-
ro-mbo cooOmeHusl.

ITocne nananenus Anonnn Coenunennsle IlITaTel co3nany opras LEeH3ypsl, Ha-
CUHUTBIBAIOMINI OKOJIO 15 THICSIY COTPYAHUKOB, KOTOPbIE IPOBEPSUIN €KEAHEBHO 10
MIUIJTMOHA IIHCEM, ITPOCITYIIMBAIN OECUNCIIEHHOE MHOXKECTBO TeJIe()OHHBIX pasro-
BOPOB, IPOCMATPHUBAIIA KHHOPHUITbMBI, Ta3€ThI, Y PHAJIBL.

YT00BI IEpEKPBITH MAKCUMAJIbHOE KOJIMYECTBO CTEraHOrpaMIecKX KaHaJIOB CBSl-
31, aMepUKaHCKasl [IeH3ypa KaTeropu4ecKy 3arpeTisia OTIpaBJICHUE TI0 OYTE LIeI0-
ro psga cooOueHnit. bputn OTMEHEeHBI IaxMaTHbIe MaT4y o nepenucke. M3 micem
BBIMapbIBAJINCh KPOCCBOPbL, TaK KaK y 1IEH30POB HE XBaTajl0 BPEMEHH pellaTh HX,
YTOOBI IPOBEPUTD, HE COJIEPKAT JIM OHU TaiiHble Nocsanus. He paspermaiocs nocsl-
JIaTh 110 TIoYTe Tabeu ycneBaeMocTH yyamuxcs. OHO IUCbMO ¢ MHCTPYKIHUAMHU T10
BSI3aHUIO OBUIO 3a/IEPKaHO [0 TeX MOp, II0Ka LIEH30pP He CBSA3aJI [10 HUM CBUTED, YTO-
OBl IPOBEPUTD, HE COZIEPKAT JIU OHU KAaKOU-JIMOO CKPBITOH MH(pOpMALIUH.
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C nosiBJICHMEM KOMIIBIOTEPOB U UCIIOJIb30BAHUEM JUISI CBSI3U KOMIIBIOTEPHBIX
ceTell MQpoBaHue JaHHbIX cTaslo eule bosiee n3oupeHHbIM. CoOBpeMEHHbIE ChCTe-
MBI ITO3BOJISIOT MH(POBaTh COOOIMIEHHS TaK, YTO HA UX PACKPBITHE MOTYT IIOHAJI0-
OUTCs NECATKU WJIM Ja’Ke COTHU JIET HENPEPBIBHOIN pabOTHI.

B Hacrosiee BpeMst HCTIOJB3YIOTCS pa3IniHble KOMIIBIOTEPHbIC IPOTPaMMBbI 1151
¢ poBaHusl JaHHBIX, B KOTOPbIC 3aJI0;KEHBI TAKKE METO/H! ndpoBanus, kak DES,
RSA, PGP, I'OCT 28147-89.

JIByMs1 OCHOBHBIMH METOJaMHU KPUIITOTpapUIeCKOi 3aIUTHI SBJISIOTCH KOIAPO-
BaHMe U mudpoBaHue. Hapsiny ¢ HUMH K KpUnTorpadMuecKuM METOAaM OTHOCST
METO/Ibl PACCEUCHUS—Pa3HECCHHUsI, CKATUI—PACLIMPECHHUSI.

Pacceuenne—pasnecenne nHGpopMaIM 3aKII0YAETCH B TOM, YTO MaCcCUB 3allIU-
[ICHHBIX JaHHBIX JICIUTCSA HA TaKUE 3JIEMEHTHI (YacTy), KayKIBli U3 KOTOPHIX B OT-
HEJIbHOCTH HE TI03BOJISICT PACKPBITh COACP:KaHUE 3aluiIacMoil nHpopMaLuu. JTH
9aCTH MHPOPMAIU MOTYT IIEPEIaBaThCs 10 HECKOJIBKIM UCTOYHHKAM, Pa3HOCUTh-
sl TIpU TIepesiave 1Mo BPeMEeHH MJIH 110 MECTY 3allMCH Ha JAHCKeTe (JII0OOM Ipyrom
3aIIOMHHAIOLIEM YCTPOICTBE).

CskaTue—paciupesne HHpopMaLum NpeacTasiiseT co00ii 3aMEeHy 4acTo BCTpe-
YAIOIUXCSl OJMHAKOBBIX ITOCJICIOBATEIIbHOCTEH CHMBOJIOB HEKOTOPHIMHU 3apaHee
BBIOPaHHBIMY CUMBOJIAMHU WJIU K€ TIOIMEIINBAHKE TOTIOJHUTESIbHON HH(pOPMALIUK.

Creranorpadgua

Korpma B V B. 10 H.3. Tupan I'uctuii, Haxonsch noa Haj3opoM uapsa Hapus B
Cy3ax, H0JKeH ObLI IOCJIaTh CEKPETHOE COOOIIEHHE CBOEMY POICTBEHHUKY B aHa-
TOJIMICKUIA ropor MusieT, oH moOpuJs1 HaroJo cBoero pada v BHITaTyupoBasl Iocja-
HHUe Ha ero rosioBe. Korma Bosiocel CHOBa OTpocid, pad OTHpaBwiIcs B IMyTb. Tak
I'eponoT onuceBa OOMH U3 NEPBBIX CIy4YacB NIPUMEHEHUs B IPEBHEM MUpE CTera-
HOrpaduy — UCKyCCTBA CKPBITOrO MUChMA.

B ocHoBe 3TOro mMckyccrTBa JICKUT IOIBITKA CKPbITh CaMO CYIIECTBOBAaHHUE CCK-
PETHOro COOOILEHHUS, @ TOTOMY €0 IIPUEMBI 3aCJTyKUBAIOT CaMOI'0 HMIMPOKOTO yIOT-
pebieHusi. 3nech MOTYT OBITh MCHOJIb30BaHbl IIOIK/IQJIOYHOE IMMCbMOY, KOra 3a-
MMCh COKPHITA KAaKOM-JIMOO 3aIMUTHOI 000JI0UKOI, «X000MiTHOEe KOMUPOBAHUE) C WC-
I10JIbP30BAaHUEM KPOCCBOPIIOB, MY3bIKaJIbHBIX HOT U IIAXMATHBIX APTHA, «’KaproOHHbIC
mu(pb», B KOTOPBIX BPOJie Obl HEBUHHBIE CJI0BA UMEIOT COBEPILECHHO IPYTOi CMBICII.

UckyccTBo pasBuBasioch, NpeBpaTUBLINCH B HAYKY, IOMOI'AaBIIYIO JIIO[SIM Ha IIPo-
TSKCHUM MHOTHX BEKOB CKPBIBATh OT IIOCTOPOHHUX IJ1a3 caM (hakT nepenavun HHPop-
Maimu. Eie npeBHHE pumilsiHE MUCAIM MEXKIY CTPOK HEBUAMMBIMU YEPHUJIAMH, B
Ka4ecTBEe KOTOPBIX MCIOJIb30BAIUCH (PPYKTOBBIE COKH, MOYa, MOJIOKO U HEKOTOpPBIC
ApYrue HaTypasibHblE BemecTsa. VX onbIT He ObLT 3a0bIT: HABEPHOE, MHOI'ME TOMHSIT,
KaK B COBETCKUX ILIKOJIaX JICTSM PACCKa3bIBAJIM O BOJKJIEC BCEX IereMOHOB, KOTOPBII
cajl, KaxeTcss MOJIOKOM, MEKLy CTPOK OOBIYHOIO MHChbMa HEYTO BA)KHOE CBOUM
coparHukaM. [Ipu HarpeBaHUM HEBUIMMBIN TEKCT IposiBiIsiyics. Tak yro He Oynb cre-
rasorpaguu, BO3MOKHO, He ObIJI0 Obl M OKTSAOPHCKOIO IIEPEBOPOTA.
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fg&'apem BTopoii MupoBoii BOIHBI HeMIIaMU HPUMEHSLIACH KMUKPOTOUKAY , IPENI-
CTAaBJIsABINAs co00i MUKpodoTorpaduio pasMepom ¢ TUOrPa(CKyo TOUKY, KOTO-
pasi [IpH yBEJIMUYCHUH J1aBajla YeTKOEe U300 paXKeHUeE eYaTHOM CTPaHUIIbl CTaHIapPT-
Horo pasmepa. Takasi Touka WM HECKOJIBKO TOYEK BKJICUBAJINCh B OOBIKHOBEHHOE
MMUCHMO U, TIOMAMO CJIOKHOCTH OOHApYKeHUsi, 00J1aaar CIIOCOOHOCTHIO Tepema-
BaTh OosbLIMe 00beMbl MH(POPMALIH, BKIIOYAs YSPTEKH.

PacnipocTpanenue creranorpaguu Bo BpeMst BOWHBI U TOTaJIbHAs [IITHOHOMAHUS
BBI3BAJIM MOSIBJICHUE MHOTHMX IICH3YPHBIX OTPaHUYCHHI, KOTOPbIE CErOfIHSl MOTYT
BbI3BaTh JMlIb YibIOKy. B CIIA Obuin 3anperieHbl K MEKIyHApOAHOH MOYTOBOM
NepechUIKE MaXMaTHbIC NapTUH, HHCTPYKLMH 110 BS3aHUIO U LIUTHIO, BBIPE3KU U3
raseT, JeTCKHE PUCYHKH. 3alpelianoch OChUIaTh TeJIErPaMMBI ¢ YKa3aHUEM J10C-
TaBUTb OINPENESICHHbI COPT LBETOB K OINPEACIICHHOM J1aTe, a BIOCJICACTBUM aMe-
PUKAHCKUM M aHIJVIMACKUM IPaBUTEIbCTBAMH OB 3alpeLIeHbl BOOOIIE BCE MEK-
OyHapoJHble TeJIerpaMMBbl, Kacaroluecs: JOCTaBKU U 3aKa3a LBETOB.

OpUEeHTUPYOIMMY TPUMEPAMHU JTaHHBIX METOIHK (OCTAaBUB B CTOPOHE BO3MOK-
HOCTH, JaBaeMble 3JICKTPOHUKON) MOTYT CJTy>KUTb:

» 3amrcCh HAKOJIOM OYKB B KOHKPETHOM MECTe KaKON-TO KHUTH VUM T'a3eThl (KOH-
1Bl CJIOB OTMEYAIOTCSI TP 3TOM HAKOJIOM MEXKTy OyKBaMn);

» cooOIeHrne Kakux-To JaHHBIX (HaOOp TOBapOB, ONTOBBIC IIEHHI) B OIpere-
JICHHOM TOPSIJIKE;

» THICbMO NOCPEICTBOM Y3€JIKOB, I/l KaKaast U3 OYKB KOAUPYETCsl pa3MEPOM B

catumetpax (A-1 cm, b-2 cm...) wim B AuameTpax MU3MHLA U OTMEYAETCS

OT/IEJIbHBIM Y3€JIKOM Ha HUTKE WJIM Ha OOBSI3bIBAIOILEM CBEPTOK IUIArare;

YUTAIOT TEKCT HaMaTblBasi HUTKY Ha IaJjell;

3anMch Ha OOKOBOI IOBEPXHOCTU KOJIOIBI KapT, IOJOOPaHHBIX B KOHKPET-

HOM Topsifike (KOJIoJa TI0CJIe 3TOTO TacyeTcs);

3amnucy Ha 00OPOTHOI CTOPOHE ITUKETOK (PJITAKOHOB, OAHOK MJIN OYTHUIOK;

TEKCT NIOJ HAKJIEEHHOHN ITOYTOBON MAapPKO;

3aIMCh Ha BHYTPEHHEH NOBEPXHOCTH CIIMYEYHOM KOPOOKHU, KOTOPAst [IJIs 3TO-

IO pas3jiaMblBaeTCs, a 0CJIC CKJICUBACTCS 110 HOBOA;

3aIuCh BHYTPU BapeHoro siina (0epyT cMech KBacLOB, YEPHUJI U YKCyca, 3a-

MUCHIBAIOT €10 TO, YTO HEOOXOIMMO, Ha CKOpJIyIle OOBIYHOIO sIiila, KOTOpoe

MIOTOM BBIICP;KUBAIOT B KPEIIKOM PacCoJie UM YKCyce, YTOOBl CTPaBUTh CJIe-

bl C €ro MOBEPXHOCTH; A0 3aTeM BapsAT BKPYTYIO, IPUYEM BECb TEKCT OKa-

3BIBACTCS CBEPXY OesIKa IO/ CKOPJITYTION );

» WCIIOJIb30BAHNE «MCIIOPYCHHOIY MUIITYIIEH MAIIMHKHU, B KOTOPOIH HEKOTOPHIE
OYKBBI CTaBSITCS BBILIC WJIM HUKE CTPOKU (YUUTBHIBAIOT 3[1€Ch MOPSJIOK U KO-
JINYECTBO 3TUX OYKB, a TAK)KE IPOMEKYTKHU UX IOSIBJICHHUST; B KOJIC BO3SMOXKEH
BapuaHT a30yku Mopse);

» 3allUCH OT PYKU HOT B HOTHOH TeTpaau (HOTHI UMEIOT 3[4eCh 3HAYCHUE IO
az0yke Mop3e uim nHOMY KOy );

» 3alKcu B BUAC KapauorpaMMbl WM K€ I'padyka HEKOTO TEXHOJIOTHYECKOTo
npotiecca (371ech, IIPX UCII0JIb30BaHUM a30yku Mopse, NMKU MOBbILIE O3Hava-

YV VVV V¥V
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0T, CKa3KeM, TOUKH, a Te, YTO HIKE, — THPE, YEPTOUKH MEKIY 3yOLIaMH cO00-
IIAIOT O pasyiesie MeXTy OyKBaMu, pPa3pbIBbI JIMHIH (PUKCUPYIOT KOHEIT CJIOBA ),

» 3aIMCH JIAIIb B BEPTUKAJIBHBIX CTOJIONAX IIEJIBHO 3aII0JTHEHHOTO KPOCCBOp/Ia
(ropu3oHTaJIbHBIE CTPOKU IIPU 3TOM 3allOJIHSIOTCH MPOU3BOJIBHO, CAMO Ke
COOOIMIeHNE MOXKET OBITh JINOO MPSMBIM, JTHOO KOAMPOBAHHBIM );

» 3ammcH 1o Tpadapery, Ipu TOM Ha JIUCT TOYTOBOW OyMaru HaKJIa/bIBaioOT
TpadapeT ¢ BEIpe3aHHbBIMU B HEM OKOILIKAMH, CJIEYsl IO KOTOPBIM U BIIUCHI-
BAIOT UCTUHHOE COOOILEHKE; BCE OCTAJIbHOE IIPOCTPAHCTBO 3/1€Ch TLIATEIIb-
HO 3aII0JIHSIETCS IIYCTBIM» COIACPKAHUEM TaK, YTOObI CJI0Ba MOJIMHHON UH-
(opMalMu 4eTKO BXOIWIN B TEKCT ICHOI'O MAaCKMPOBOYHOIO IIOCIIAHUS;

» mmpp «ABe Mapusi», B KOOBOM BapuaHTE KOTOPOTO KaKIOMY CJIOBY, a T10-
poii 1 ¢pasze CTaBATCA B COOTBETCTBHE HECKOJIBKO CJIOB IBHOW PEJIMTHO3HOM
TEMaTUKH, TaK 4TO IepeaBaeMoe COOOIICHUE BBIVIAIUT Kak crenuguyec-
KM TEKCT yXOBHOI'O CONCPKaHMUS.

PasBuTre KOMIBIOTEPHOIT TEXHOJIOTHH U CPEICTB KOMMYHHUKALIUH CIeJ1am Oec-
10JIE3HBIMU T0/100HBIE orpaHnyeHUst. CeroaHst KaxKIblii MOKET BOCIIOJIb30BATbCS
TEMH NPEUMYIIECTBAMH, KOTOPbIE 1aeT cTeraHorpadusi, Kak B 00JIACTH CKPBITOI
nepenavn MHPOPMAIIH, 9YTO OCOOSHHO TTOJIE3HO B CTPaHax, IIe CYIIECTBYeT 3all-
peT Ha CTOKHe CpeficTBa KPUIITOrpaduu, TaK U B 00J1aCTH 3aIIUTH aBTOPCKUX I1PaB.
PaccmoTrpum npakTuyeckue NpUMEHEHHs 3TOH HayKu.

KommbiotepHas creranorpagmus (creraHorpaduyeckue IporpaMMHBIE TTPOYK-
Thl), HAIIpUMeEp, Oasupyercs Ha AByX NpuHUKnax. [lepBrlil 3aKk104aeTcs B TOM, 4YTO
(haitel, comepikamne orudppoBaHHOE N300paKEHNE WU 3BYK, MOTYT OBITh 10 HE-
KOTOPOii CTENICH! BHIOM3MEHEHbI 03 MoTepr CBOESH (YHKIMOHAIBHOCTH, B OTJIH-
Yyue OT APYTUX THUIIOB AaHHBIX, TPEOYIOMUX aOCOIIOTHOI TOUHOCTU. BTOpOIt npus-
LIAIT COCTOUT B HECTIOCOOHOCTH OPraHOB YYBCTB Y€JIOBEKA PA3IMIATh HE3HAUNTEITh-
HBbIC U3MEHEHUS B 1IBETE U300PaKCHUS WIM Ka4eCTBE 3BYKa.

OTO 0cOOEHHO JIETKO UCIOJIb30BATh IPUMEHUTEIIBHO K O0BEKTY, HECYILIEMY H3-
ObITOUHYIO MH(pOpMaLHIO, Oyab TO 16-OuTHBIIA 3BYK, 8-0MTHOE WK ewle Jrydie 24-
outHoe n3odpaxenue. Tak, ecyim peub uaet 00 U300paKEHUH, TO HEKOTOPOE U3Me-
HEHMe 3HAUYCHHUI HauMeHee BayKHBIX OMTOB, OTBEYAIONIMX 3a IBET, HE MPUBOIHUT K
KaKOMY-HUOY/Ib 3aMETHOMY J1JIs1 YEeJIOBEYECKOI'0 IJ1a3a U3MECHEHHIO LIBETA.

OpnHOM U3 JIyUIINX U CaMbIX PaclPOCTPAaHEHHBIX MPOAYKTOB B 3TON 00JIACTH IS
miatgopmbl Windows95/NT siBisiercs nporpamma S-Tools (umeert craryc freeware).
[Iporpamma no3BoJisieT npsATaTh J1I00bIE (aitibl Kak B n300paxkeHusx ¢popmara gif u
bmp, Tak 1 B 3ByKOBBIX (aityiax popmarta wav. [1pu atom S-Tools — 310 crerasorpa-
(ust u kpurrorpadusi «B OMTHOM (ITAKOHEY», TIOTOMY YTO (haiis1, OJICKAIINI COKPBI-
THIO, el U MHPPYETCs C TOMOIIBIO OTHOTO U3 KPUIITOTPapUIECKUX aTOPUTMOB C
cuMmMeTpruHbIM KitouoM: DES, tpoitHoit DES wm IDEA. PaGorta nporpammsl 3ak-
Joyaercsi B ciienytonieM. Paiii-HocuTe b IepeTacKUBACTCsl B OKHO ITPOrPaMMBl, 3a-
TeM B 3TOT (aiil mepeTackuBaeTcsi (ailyl ¢ TaHHBIMU JII000ro (popmaTa, BBOAUTCS
MapoJib, BBIOMPAETCS AITOPUTM MH(PPOBAHUS — ¥ TIEPENl BAMU Pe3yJIbTaT, KOTOPHIi
Brieyatyisier! BHenne rpaduueckuil ¢aii octaeTcss NpaKTUYECKH HEU3MEHHBIM, Me-



IIIMHAOHCKHE HITYYKH. HOBOE H AYYIIEE

Puc. 4.14. ITpumep ucnosib3oBaHus
creranorpaduu

HSIIOTCS JIMIIb KOe-TJIe OTTEHKH I[Be-
Ta. 3BYKOBOI1 (pails1 Takke He npeTep-
[eBaeT 3aMETHbIX M3MeHeHul. s
OoJTbIeii 6e30MaCHOCTH CIIeIyeT HC-
M0JIb30BATh HEM3BECTHBIC IIHPOKOM

Eﬂi Eﬁli 1y OJTiKe n300paykeHusl, I3MEHECHNS B
- - KOTOPBIX HE OpOcCsITCs B TJ1a3a ¢ mep-
4.6 Kb 4.6 Kb BOIO B3IVIAAA, & TAKKE U300paKEHUS

¢ 0OJIBLIMM KOJINYECTBOM 10Ty TOHOB

1 OTTCHKOB (TIeCTpble KAPTUHKN ). 115
9TOTO TOOMAET, HAPUMEDP, OCEHHUI Mel3ax, OyKeT I[BEeTOB, (oTorpadus Bamiero
NIeCHKa U T. 1. PaccMOTpUM OfiMH U3 NIPUMEPOB, NIPeCTaBICHHbIN Ha puc. 4.14.

B nepBoM psny JieBoe nzobpaxenue (8,9 KO6) He comepxur 3ammdpoBaHHOI
nHpopMmaruu, paBoe ke (11,2 K6) comepkut HEOOBIION TEKCT, TOATOMY €ro
KOHEYHBII pa3Mep yBeanuuiicsl. Bo BTopom psiy nepBblii 3ByKoBoii ¢aiis (4,6 KO)
TaKXe «4UCT», a BTOpoil BMecTmi1 B cebsi 0,5 KO Tekcra, npu 3TOM HE YBEJIMYMB
cBoit pasmep! IlopasuresnpHo, npasna? Her npaktuuecku HuKkakux ominuuii. Coot-
HOLICHUE MEXJy pa3MepoM (aiisia ¢ n300pakxeHueM UM 3BYKOM U Pa3MEpPOM TeK-
CTOBOTO (haiisia, KOTOPBII MOKHO CIIPATATh, 3aBUCUT OT KOHKPETHOTO ci1yvast. Hor-
Ia pa3Mep TeKcToBoro (haiiia gaxe npesblaeT pasmep rpaduueckoro. Bnpouewm,
HaKe eCJIM OJO3PEHUS Y KOT0-TO M BOSHUKHYT, TO X IPUIETCS OCTaBUTD IIPU ceode:
He 3Hasl napoJist, caM (akT ucnosb3oBaHus S-Tools ycTaHOBUTD U TOKa3aTh HEJIb3sl.

Hpyras pacnpocTpaHeHHasi creraHorpaduueckass nporpamma — Steganos for
Windows95 (shareware). Ona o0siaiaeT NpakTUYECKU TEMHU K€ BO3MOMKHOCTSIMH,
4yro u S-Tools, HO ucnomnb3yet apyroii kpunrorpapudeckuii anmroputm (HWY1) u,
KpOMe TOTr'0, CIIOCOOHA MPSATaTh JaHHBIE HEe TOJILKO B (haiiyiax opmata bmp u wav, HO
1 B 00bMHBIX TeKCTOBBIX 1 HTML-(aiinax, mpuieMm BecbMa OpUTMHAIBHBIM CIIOCO-
O0M — B KOHIIE KaXK[I0l CTPOKH J100aBJISICTCS OIIPEICIICHHOE KOJIMUECTBO MTPOOEIIOB.

Ecim paccMaTpuBaTh KOMMEpUYECKUE NMPUIIOKEHUS cTeraHorpaduu, To OIHUM
n3 HanboJiee NePCIEeKTUBHBIX HAIIPABJICHUI €€ pa3BUTHs SABJISIOTCS LIU(QPOBBIE BO-
nsuble 3Haku (digital watermarking). Co3naHue HEeBUAMMBIX IJ1a3y BOHSHBIX 3Ha-
KOB MCIIOJIb3yeTCs [UIS 3alUThl aBTOPCKUX IIPaB Ha rpaduyueckue u ayauoQanibl.
Takne momermmenHsle B (Gait1 1 poBbIe BOASHBIE 3HAKA MOTYT OBITh PacliO3HAHBI
TOJIBKO CIEIMaJIbHBIMU IIPOrPaMMaMu, KOTOPbIC U3BJIEKYT U3 (aiijia MHOIO HOJIe3-
HOI MH(pOpMAaLIUK: KOrjia co3aaH (aiisl, KTO BjlafgeeT aBTOPCKUMU IPaBaMH, KaK BCTY-
IIUTb B KOHTAKT ¢ aBTOpoM. [Ipu ToM noBajiBHOM BOPOBCTBE, KOTOPOE MIPOUCXOAUT
B MHTEpHETE, 10JIb3a 3TON TEXHOJIOTUH OYEBH/IHA.

CeropiHsl Ha pEIHKE CYLIECTBYIOT IOBOJIbHO MHOIO (pupM, Mpeajiaraoumx npo-
OYKTBl U1l CO3/IaHUS M JETCKTUPOBAHUS BOMSHBIX 3HAKOB. ONUH U3 JIMOACPOB —
¢upma Digimarc, nporpaMMel KOTOPOii, €CJIM BEpUTh MPEAOCTABJICHHON CaMoii
¢$upMmoii napopMaly, YCTaHOBUIM cebe Oojiee MUJUIMOHA MoJIb3oBaTesiei. Pup-
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Ma TpejiaraeT crpysuth ¢ caiita PictureMarc, moakiodaeMblii MOIYJIb IS
Photoshop u CorelDraw, nnn otaenpHo crosumii ReadMare.

Kaszasocs Obl, HacTymaeT 30J10Tast 3pa YeCTHOCTH, aBTOPHI OOJIBIIIE HE CTPAIAIOT
OT BOPOBCTBA, BOPHI OEpyT B pyKH (poToammaparsl, KUCTH, MBIIIN U y4aTCs TBOPHTH
npekpacHoe B Photoshop’e — 1 BOT TyT HEKpUTHIHOCTD (PaiiIOB C N300pAKEHUSIMEI
K HEKOTOPHIM BUIOM3MEHEHUSIM UI'PAeT ¢ HUMHM IUIOXYI0 mIyTKy. HecMoTpst Ha Bce
3aBepeHMs Co3/laTesIell COOTBETCTBYIONIMX MPOAYKTOB, U(POBBIE BOIASHBIC 3HAKU
OKa3aJiuch HeCTOMKMMU. OHM MOTYT IIEPEHECTH MHOrOe — M3MEHEHHE SIPKOCTU U
KOHTpAcTa, UCTIOJIb30BaHMNe CTIEI((PEKTOB, TaKe IMevaTh 1 MOCIeAyIolIee CKaHuPo-
BaHUE, HO OHH HE MOTYT IIEPEHECTH XUTPOE BO3ACUCTBIE CHEINAIIBHBIX IPOTrPaMM-
cTupareseit, Takux, kak UnZign win StirMark, kotopsle nosisusiich B MiHTepHere,
IIPUYEM OYEBHIHO HeE ¢ LesIblo HacoymTh Digimarc, Signum Technologies u npyrum,
a IS TOTO, YTOOBI IaTh TTOJIH30BATENISIM BO3MOKHOCTD C/IEJIATh MPABIIIBHBI BHIOOD,
OCHOBBIBAsICb Ha HE3aBUCHMOI1 OLICHKE CTOMKOCTH BOJISIHBIX 3HAKOB. A OLICHKA 3Ta Ha
CEeTOHSAIIHMI eHb MaJIOyTeIINTEIbHA — BOJSHBIC 3HAKH BCEX MPOM3BOTUTEIICH
YHUYTOXAIOTCSH 0€3 3aMETHOIO yXY/LICHHsI KaueCTBa N300payKeHUSI.

4.4. Opranu3ania 3alHTbl HH(OPpMALHH
B KOMIBIOTEPHbIX CETAX

K coxxanenuio, moka 3akOHOATEIbCTBO B 00JIACTH 3alIUTHl HH(pOpMALUK fajie-
KO OT coBepIeHCcTBa. Ho Iipu mpaBUIbHOM HUCIIOJIb30BAHUY YK€ UMEIOIIUXCS 3aKO0-
HOZATEJIbHBIX U LIEJIOT0 PsAfa IOA3aKOHHBIX aKTOB MOXKHO JOOUTHCS BECbMa OLy TH-
MBIX YCIIEXOB B 00J1aCTH BO3MEIIEHUS CBOUX YOBITKOB U B TO YK€ BpeMsI HE II0I1acThb
IO/l Kapalolyii Me4 roCyIapCTBEHHBIX CTPYKTYP.

YToOBl CBECTH K MUHUMYMY PUCK B KOMMEPUYECKOM 1eATEJIbHOCTH, HY>KHO OLle-
HHUBATb BCEBO3MOXKHBIE YI'PO3bl OE€30IIaCHOCTH C YU4E€TOM ABYX (PaKTOpPOB:

» BO3MOXHOH YacCTOTHI JICUCTBHS YIPO3;
» BO3MOXHOTO yliep0a OT UX JICUCTBHS.

[ToaToMy OYeHb Ba’KHO YE€TKO YSCHHUTB, Kakasi HCIOJIb3yeMasi B BallleM YUPExk-
nennn nH(GOpMaus, MyCTh JaXke He MPUHAJIekKAIIas BaM, MOIISKUT 00513aTeITh-
Holi 3amuTe. HauaTh Ha/lo ¢ mpoBeneHUsl IPEABAPUTEIbHOIO aHaIN3a uMeloLIeics
y Bac uHpopmarmu. OT 3TOro B JajbHelIeM OyIeT 3aBUCETh BBIOOP CTEICHHU €e
3aLIUTHL.

JlokyMeHTHpoBaHHe NH(OPMALIIH POBOIUTCS IO CTPOTO OIPEIEICHHBIM IIpa-
BusiaM. OcHoBHble 3 Hux ussoxensl B OCT 6.38-90 «Cucrema opraHusanuoH-
HO-pacnopsiiuTesIbHOI foKyMeHTamu. TpeboBaHus K 0pOPMIICHHUIO JOKYMEHTOBY,
I'OCT 6.10.4-84 «YuuduuupoBaHHble cUCTeMbl JoKyMeHTamu. [lpunanue opu-
JAMYECKO CHITBI JOKYMEHTaM Ha MAllMHHOM HOCHTEJIe M MallMHOTpaMMe, CO3/1aBa-
€MBIM CPEICTBAMU BBIYMCIIMTEIIBHON TEXHUKU» U HEKOTOpBIX Apyrux. Hamo orme-
TUTh, 4T0 3T 'OCTHI NpennosaraoT 31 peKBU3UT, KOTOPBII Aes1aeT HHPOPMALIIO
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z[;g%ﬁéHTOM, HO He003aTeITbHO, YTOOBI MPUCYTCTBOBAJIM BCE TIpElaraeMble PeK-
BUA3UTHL. [J1aBHBIN PeKBU3UT — 3TO TeKcT. [loaTomy smobas mapopmarys, n3so-
JKCHHAsl B BUJIC CBSIBHOTO TEKCTa 0€3 KaKMX-TMOO NOTOJIHUTEIbHBIX PEKBHU3HUTOB,
yKe MOKET paccMaTpUBATLCS KaK JIOKYMEHT, JUJISl IPUIAHUST ONPEICJICHHON IOpH-
IMYECKOU CHITBI KOTOPOMY HEOOXOIMMBI TAKXKE TaKHE BAYKHBIC PECKBU3HTHI, KaK JlaTa
U MOJIINCH.

Oco0blif TOPSIOK CYIECTBYET TOJIBKO I TOKYMEHTOB, MTOJTYISHHBIX U3 aBTO-
MaTHU3UPOBAHHBIX MH()OPMAIIMOHHBIX cucTeM. [Ipr 3TOM B onpeiesieHHbIX CTydasax
MIPUMEHSICTCST MTPOLEypa 3aBepeHUs MHPOPMAIIUH, TIOJTYUYEeHHON OT Y/IaJICHHOTO
00BeKTa, AJIEKTPOHHOH TOATHUCHIO.

3ammra nHbGOPMAIIN — YIOBOJILCTBHE NOCTATOYHO JOPOTOE, TTOITOMY OTHUM
13 MPUHITUIIOB TIOCTPOEHHSI CHCTEMBI 3aIIUTHI JIOJDKEH CTaTh MPUHIUI AudhepeH-
[UAINH CTETICHH! 3aIUThl NH(POPMAITUH 110 €€ BAKHOCTU U IIEHHOCTH.

AHam3 MUPOBOTO U OTEYECTBEHHOTO OMBITA 0OecTieueHus1 0€30MaCHOCTH CBH-
IEeTETbCTBYET O HEOOXOMMMOCTH CO3IaHUs IIeJIOCTHOU CHCTEMBI 0€30TIACHOCTH Y-
PESKJICHUST, B3aNMOYBSI3bIBAIOIIEH OpraHNU3aI[IOHHbIC, OTIEPATUBHBIC M ONIEPATUBHO-
TEXHUYECKHE MEPHBI 3aIUTHI C UCITOJIb30BAaHHEM COBPEMEHHBIX METO/I0B IIPOTHO3H-
POBaHMUS, aHATIN3a U MOJICJIMPOBAHUS CUTYAITHIA.

[Tpu opranusanuu 3amuThl HHGOPMAIMHA HEOOXOIUMO MPHUICPIKUBATHCS OIpe-
IEJICHHOTO Kypca, CIeAys HEKOTOPBIM COBETaM.

Coser nepsbiii:

poaHaIM3upyiTe nHPOPMaLIMIO, KOTOPast LUPKYJIMPYET B BALEM YUPEKIC-
HUU;

BBIJICJIUTE CBEICHUSI OTPAaHUYCHHOI'O I0CTYIIA;

OLICHUTE KOMMEPUYECKYIO BaXKHOCTb HH(pOPMALINY;

COCTaBbTE IIEPEUCHb CBEICHUM, COIEPKAIMX KOMMEPUYECKYIO TaliHy, yTBep-
OMTE €ro U O3HAKOMbTE C HUM HCIOJIHUTEICH;

orpenesiute 0obeM UHPOPMAIINU, COCTABIIAIONICH T'OCYIaPCTBEHHYIO TalHy.

YV VVV V

Bce 310 n03BosIMT Bam mubdepeHIMpoBaTh MEPOIPUATHS 110 0OecTiedeHuo Oe-
30MaCHOCTH MH(POPMAITH ¥ TEM CaMbIM COKPATUTh PACXOJIBL.
Cosert BTOpOIi:

» ybenuTech B JIOSITIBHOCTH COTPYIHUKOB CITY3KOBI 6€30MaCHOCTH;

» TpUHUMasi COTPYIHMKA Ha paboTy, mocrapaiTech BCEMHU JIOCTYTHBIMU CPE/I-
CTBaMH HaBECTH O HEM CIPaBKU;

» TpojayMaiiTe CUCTeMy MOPAJbHOTO M MaTEePHaIbHOTO MOOIIPEHUST COTPY-
HHKOB 3a COOJIIOIEHHE JIOSJIbHOCTHY;

» PEryJsipHO TeCTUPYITE COTPYJHUKOB, KOTOPbIE COMTPHUKACAIOTCS ¢ MHpOpMa-
el OrPaHUYCHHOTO IOCTYTIA;

» 00s13aTesIbHO OTOBapUBAlTE B JOrOBOPE MJIM KOHTPAKTE C COTPYIHUKOM YyC-
JIOBHSI COXPaHEHUsI CJTyKeOHBIX TallH HE TOJIbKO Ha MEPUOJI COBMECTHOI pa-
OOTHI, HO M Ha ONPEJIEJICHHBII CPOK IMOCJIC 3aBEPIICHHS BalllnX B3aUMOOTHO-
LICHUIA;
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» CcTapaiiTech Bceria coOToIaTh MPUHIIUI KOMILIEKCHOTO MOIX0/1a K PEICHHIO
Ppo0JIeMBI 3aIUTH THPOPMAITIH,

» TIpHUACPKABATECh TPABUIIA «IOBEPSIii, HO IPOBEPSIi». DTO BCEJIUT B BaC yBe-
PEHHOCTb, YTO B KPUTUUECKUII MOMEHT cCTeMa 0e30I1acHOCTH He JacT cOos;

» YUYHATBHIBalTEe IPOCTPAHCTBEHHBIC ()AKTOPHI: BBEICHHE KOHTPOJIMPYEMBIX (0X-
paHsieMbIX ) 30H, MPABUJIBHBIA BEIOOP TIOMEIIEHUI U PACIIONIOKEHIE 00BEeK-
TOB MEXTy COOOI M OTHOCHUTEJILHO TPaHMI] KOHTPOJIMPYEMOU 30HHI;

» YYHTBHIBaliTe BpeMEHHBIE (JaKTOPHI: OTpaHIMYCHUE BpeMeHH 00pabOoTKH 3aIiu-
maemMoit nH}popmanyu, ToBeeHne BpeMeH!n 00paboTKN HHPOPMAIUH C BbI-
COKHMM YPOBHEM KOH(PHICHIMAIBHOCTH 10 Y3KOT'0 Kpyra JIMII.

CoseT TpeTnii:

» cosjlaiiTe KOHIENIMIO0 NHPOPMALIMOHHON 0€30I1aCHOCTH;

» YBSDKATE 3Ty KOHIICTIIUIO C 00ONIel KOHIENIreil 6e30MacHOCTH Ballero y4-

peXICHUS.

Konnermust — 370 oduimanbHO NpUHATAs CUCTeMa B3IJISIIOB Ha IPo0JieMy UH-
(hopMaIMoHHO# 0e30MaCHOCTH U MYTH €€ PEIICHUsI C YIeTOM COBPEMEHHBIX TCH-
AeHIui passuTus nHGopMaTusanuu Bameil kommnannn. OHa SIBJISIETCS METOI0JIO-
TMYECKOl OCHOBOII Balllell TOJIUTHUKU B pa3pabOTKe MPaKTUIECKUX Mep IO ee pea-
Jm3anmu. Ha ocHoBe chopMyTMpOBaHHBIX B KOHIICTIIMH I1€JICH, 33/1a4 ¥ BO3MOKHBIX
MyTel uX pemeHust GopMUPYIOTCS KOHKPETHBIE TIJIaHbl obecrieueHnst nHpopMaIiy-
OHHOI1 6e30MacHOCTH.

BrisgBiienne BMemaTesIbcTBa B KOMITBIOTEPHYIO CUCTEMY 4acTO BecbMa 3aTpy/l-
HEHO BCJICACTBUE TOr'0, YTO 3JIOYMBIIUICHHAKAM Yallle BCETO YIAeTCA CKPBITh CJIe-
OBl TPOHUKHOBEHHS B CHUCTeMY. Bce MOMBITKM B3JIOMa CUCTEM OOHapy>KHUBAIOTCS
00OBIYHO COBEpIIEHHO ciydyaiiHo. Hampumep, aAMHUHUCTPATOP CETH 3aMETHJI MPO-
MyCK B (paiiyie mpOTOKOJIa UM BXOXK/ICHNE B CUCTEMY B OTCYTCTBHE IOJIb30BATEI.
WNnn on ObLT peaynpexaeH APYruMu agMUHACTpATOpaMu G€30MacHOCTH O MpH-
CYTCTBUU IIOCTOPOHHETO B CETH.

JJ1s1 BBISIBJIIEHUA HECAHKIIMOHUPOBAHHOIO AOCTYyIa HEOOXOIUMO:

» PeryJisipHO IpOBepATH (ailyibl MIPOTOKOJIOB, OCOOEHHO MPOTOKOJIOB BXOJa B
cucTeMy;

» OTCJIeKUBATb MOJCOEIMHEHNE HEU3BECTHBIX T0JIb30BaTe/Iel B HETPUBBIYHOE
BpeMs;

» obOpalaTb BHUMaHUE Ha UIEHTU(HUKATOPHI OJIb30BaTEN e, KOTOphIE OCTaBa-
JINCh KaKOe-TO BpeMs HEHCIIOJIb30BaHHBIMU U OKa3aJIUCh CHOBA 3a/1eficTBO-
BaHHBIMH.

Kak mpaBusio, 3;10yMBIIIJIEHHIKN UCTIOJIB3YIOT IS CBOEH paboThl Hepabouee
Bpemsi (06br4HO ¢ 18.00 o 8.00), a TakKe BHIXOAHBIC U NPA3IHUYHbIC THU.

OnHuM U3 criocoboB BHISIBJICHUS IIOCTOPOHHET0 MPUCYTCTBUS B CETH SIBJISICTCS
3aryck Kaxaple 10 MuH oOBIYHOM MpoLely pbl, HallMCaHHOH Ha s13bike shell, koTo-
past ¢puKcHUpyeT Bce IMPOLECChl U COCAMHEHMS 10 CETH B OTHEJIbHOM (hailie. Dta
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&
nporpamma GopMUPYET CITICKH MOJIb30BATEIIEH, BCEX TEKYNIUX MPOIECCOB U CeTe-
BBIX [IOJKJIIOYEHUM.
Cr1oco0bl 3aIUTH OT IPOHUKHOBEHUS B BBIMUCIIUTEIIbHYIO CUCTEMY IIPUBOAATCS
BO MHOTUX u3iaHusax. O000IIMB NPUBEICHHYIO B HUX HH(OPMALMIO, MOXKHO Ipefi-
JIOXKUTb 00LIMEe PEKOMEHIALUH 110 00ECIICYCHUIO 0€30IIaCHOCTHU CeTel:

» ynaJsiTe Bce MIa0JIOHBI U3 CHCKA TOCTEBBIX CUCTEM;

» ucnoib3yiite daitinl .rhosts npaBuIbHO, I03BOJISASI BXOAUTH B Ballly CUCTEMY
TOJIBKO TeM, KOMY BBI JICHCTBUTEJIBHO J10BEpsICTE;

» Heo0XOIUMO 3aKpPbITh AOCTYII AJI1 BCEX I0JIb30BaTesel K (aitny .netrc, co-
AepraleMy MapoJsii B He3an(ppoBaHHOM BUJIE, U €T0 PE3CPBHBIM KOIUSIM,
CO3[aBacMbIM HEKOTOPBIMH PEIAKTOPaAMHU;

» OTKpBIBas IOCTYT yAaJICHHBIM MaIllMHAM K TT0JTb30BaTEIbCKOH (paiiyToBOM CH-
CTeMe, YCTAaHOBUTE PEXKUM «TOJIBKO ISl YTCHUS».

Js a¢pdeKTuBHOI 3amMTE MHGOPMAIN B KOMIBIOTEPHBIX CETAX MPEAIpHUsi-
THiA, OpraHU3alyii ¥ T. I1. HEOOXOIMMO CO3/1aBaTh CIIyKObl agMUHHUCTpaTOpa 6e30-
MAaCHOCTH MH(OPMALIIH, Ha COTPYAHUKOB KOTOPBIX BO3JIaraeTcs peleHue Caenyio-
X OCHOBHBIX 3a7ay:

» OpraHuzaiys 1 Mojjiep:kaHrue KOHTPOJIUPYEMOro JOCTYIa MoJib30BaTesIei K
pecypcaM KOMITBIOTEPHOI CETH Ha BCEX ITAIAX €€ JKU3HEHHOI'O LIUKJIA;

» CJIKEHHE 32 COCTOSIHMEM 0e30MaCHOCTH KOMITBIOTEPHON CETH U ONepaTHB-
HOE pearnpoBaHKE HA IIPOUCXOALIME B HEH HECAHKLIMOHUPOBAHHBIE 1EHCTBUSA
0JIb30BaTEJICH.

Tak KaK MeXaHW3MbI 3alIUTHl, BCTPOCHHBIC B PACIPOCTPAaHCHHBIC OTEpaIMOH-
Hble crucTteMbl, HaipuMmep MS-DOS/Windows 3.X, Novell Netware, Windows 95,
He 00eCIIeUnBAIOT HA/ICKHOM 3alIUTH MHPOPMAITIH, TO PEIaTh YIOMSHYTHIC BBIIIC
3aJ1auM B HUX IPOCTO HEBO3MOXKHO.

Ha prIHKe cpecTB 3aIuThl CEroIHs MPEICTaBJICHO OOJIBIIOE pa3HOOOpa3ne CH-
cTeM 3amuThl nHpopmanun. [lepen amMIUHICTPATOPOM OE30MIACHOCTH BCTACT BOII-
poc onpenesieHns HEOOXOTMMOCTH M TIOPsIIKa UX MprMeHeHusi. OYeBUTHO, YTO Ja-
JIEKO HE BCE KOMITBIOTEPbI OpPraHU3alui HEOOXOIMMO OCHANIATh TOTIOJTHUTEIbHBI-
MU CHCTEMaMH 3aIUThl HHYOPMAIIUH, TaK KaK 9TO TPeOYyeT HOBBIX MaTePUAJIbHBIX
3aTpar ¥ MOXKET TOJIbKO 3aTPYIHHUTh IKCIUTyaTaIliO0 BCEH KOMITBIOTEPHOU CETH B
L[EJIOM.

[IpumeHeHne cpencTB 3alMThl HHPOPMAIIMU TEJIECO00Pa3HO B CJICAYIONINX
CITydasx:

» TpU pasMELICHUM Ha KOMIbIOTEpaX CPENCTB KPHUITOrpa(uuecKoil 3aluThl
HOaHHBIX. 311€Ch OTIOJIHUTEJIbHBIEC CPEICTBA 3alUThl MHPOPMAIUU HEOOXOHU-
MBI 1Tl 3aIIUATH KJTIOYEH 3JIEKTPOHHOH IT(POBOIi TOANVCH 1 (D POBAHUS;

» TpH HEOOXOIMMOCTH PETJIAMEHTAINY 1 POTOKOJIMPOBAHMS ICHCTBHIA ITOJTB30-
BaTeseld, paboTaIIMX Ha KOMIIbIOTEpax, IMOAKIIIOYEHHBIX K ceTu. B sTom
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cJIy4yae cUCTeMa 3alllUThl pellaceT 3a1avdy HelOoMyIeHus 1eiicTBUI 0JIb30Ba-
TeJieil, He MPEeAYCMOTPEHHBIX TEXHOJIOrHel 00pabOTKH JaHHBIX;

» TIpH HEOOXOOMMOCTH OTPAaHWYEHHs HOCTYIa I0JIb30BaTeNIeH, PaboTaIOMIX
Ha KOMIIbIOTEpE, K €ro JIOKaJIbHBIM pecypcaM (IUcKaM, KaTajioram, ¢aiijiam
WJIM BHEITHUM YCTPOMCTBAM ), a TAK:KE UCKJIIOUCHHS BOSMOXHOCTH CaMOCTO-
ATEJIbHOTO U3MEHEHUS COCTaBa U KOH(UTIYpaluy IPOrPaMMHBIX CPEACTB, YC-
TaHOBJICHHBIX Ha KOMIIbIOTEpE.

[IprmeHeHre MOMOTHUTESILHBIX CPENCTB 3aIUTHl IPEANOJaracT BHITOJTHEHHE
aJIMIHUCTPATOPOM O€30IaCHOCTH MPEINpuAThs psiaa AeicTBuil. OH HOJIKEH:

» YCTaHaBJIMBATb CPEICTBA 3alINTH HHPOPMAIMI HA KOMIIBIOTEPHI,

» HaCTpamBaTh CPECTBA 3aLIUTH MHPOPMAINH ITyTEM 3a/IaHMs IPaB I0CTYTIa
10JIb30BaTeJICH K pecypcaM Kak KOMIBIOTEPOB, TaK U CETH;

» KOHTPOJIMPOBATH COCTOSTHHE 3AIIUIIEHHOCTH KOMIIBIOTEPHON CETH IyTeM
OIIepaTUBHOIO MOHUTOPUHIA U aHAIN3a CUCTEMHBIX Ky PHAJIOB.

B GonpmmHCTBE CiTydaeB CpecTBa 3alUTh HHPpOpMAIy yCTaHAaBIMBAIOTCS HA
yKe peasibHO (PyHKIIMOHUPYIOILYI0 cucTeMy. Tak Kak 3amuiaemMasi KOMIIbIOTepHast
crcTeMa OOBIMHO HCIIOJIB3YETCs IS PELICHHs BaXKHBIX 3a71a4 (YacTo B HENPEphIB-
HOM TEXHOJIOTUYECKOM ILIMKJIC), €€ BJIAJEJIbIIbI M MOJIb30BATENI HEOTOOPHUTEIbHO
OTHOCATCA K JII000MY, ajke KPpaTKOBPEMEHHOMY, TIEPEPBIBY B ee paboTe, HeoOxo-
OMMOMY JUJISl YCTAHOBKU M HACTPOMKM CUCTEMBbI 3aLIUThl HH()OPMALIIH.

CiienyeT y4uThIBaTh, YTO C IIEPBOrO pa3a NPaBUIILHO HACTPOUTh CUCTEMY 3allH-
Thl IPAKTUYECKU HEBO3MOXKHO. OOBIYHO 3TO CBSI3aHO C OTCYTCTBHEM B OpraHu3a-
LIUH TIOJTHOTO ETAJIbHOTO CIIMCKA BCEX alllapaTHBIX, IPOrPaMMHBIX 1 MHPOPMAIT-
OHHBIX PECYpPCOB CHCTEMBI, TOJICKANINX 3alIUTE, U TOTOBOTO MPOTHBOPEUYNUBOIO
[IepeyHs IpaB AOCTYIIA U OJIHOMOYMIA KayK1oro nojp3osartess. [loatomy atan BHe-
APEHHUsI CHCTEMBI 3alIMTH HHPOPMAIN 00S3aTeIbHO BKITIOYAET CHCTBUS 110 Iep-
BOHAYaJIbHOMY BBISIBJICHHIO, TTOCJICOBATEJIBHOMY YTOUHEHHUIO M COOTBETCTBYIOIIE-
My U3MEHEHHUIO HACTPOEK, YCTAHABJIMBAEMBIX B 3TOI CHCTEME.

O4eBUIHO, YTO TE K€ camble OCHCTBUS aJIMUHUCTPATOPY OE30MACHOCTH MpPH-
[ETCS1 HEOTHOKPATHO TOBTOPSATh M HA Tale HKCIUTyaTallni CHCTEMbI 3alllUThl NH-
(dopmary Ipu U3MEHEHUSIX COCTaBa TEXHMYECKUX CPEICTB, IPOrPaMMHOT0 00ec-
NevYeHus U. T. 1. Takue U3MEeHEeHHUs] IPOUCXOMAT I0BOJIbHO YacTo, MI0O3TOMY Cpel-
CTBa YIPaBJICHHUS 3TOM CUCTEMBI IOJKHBI 00€CTIeYnBaTh YI00CTBO OCYIIECTBIICHUS
HEOOXOIMMBIX ITPU 3TOM HACTPOEK.

B sTom citydae, ecii cpeficTBa yrpaBJieHUs HE TPUCTIOCOOIICHBI K 9TOMY, a CaMU
CHUCTEMBI 3alUTHl HHPOPMAITUHN He 00JIaMaloT JOCTATOYHONW THOKOCTHIO, TO OYEHb
CKOPO OHH CTAaHOBSITCS HE TIOMOIITHUKOM, a 00y30ii /1T BCEX, U B IIEPBYIO OYepeb
U1 aIMAHUCTPATOPOB 0Oe30macHOCTU. B KOHIle KOHLIOB TaKUe CUCTEMbI 3alUThI
rHpOpMaLKU 00pEeUYEeHbl HAa OTTOPKCHUE.

JlesTeTbHOCTD aMUHHUCTPATOPa OE30MIaCHOCTH Ha 3Talle SKCIUTyaTallli CHCTe-
MBI 3aIATH HTHPOPMAIMU COCTOUT B KOPPEKTHOM M CBOEBPEMEHHOM BHECEHHH H3-
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éﬁnn B [TOJITHOMOYHSI 110JIb30BATEJICH U HACTPOMKH 3aIUTHBIX MEXaHU3MOB Ha
mv%ﬁmeepax cetu. C yBesmmueHneM MaciuTada 3aiuiaeMoil KOMIIbBIOTEPHOH CEeTH
U [IPU COXPAHCHUU HEM3MEHHBIM KOJIMYECTBA JIIO/ICH, OTBEYaloMX 3a ee nHpopma-
IMOHHYIO OE30TIaCHOCTh, N3MEHSIIOTCS TPEOOBaHUS K CIIOCO0aM yIpaBJICHUS ITOI
cucreMoii. Kak rmokaspiBaeT pakTHUKa, PELICHUs, IPUEMJIEMBIE [JIs1 OHOT'O KOMIIb-
1oTepa uin Heboutbioil cetd u3 10—15 pabounx cranimii, Kak IpaBujo, HE yCTpa-
MBAIOT OOCITYKWBAIOIMNI TIEPCOHAT U A[IMAHUCTPATOPOB OE30MacHOCTH OOJIBIINX
ceTeil, 00bEAUHSIOIIX COTHU MAaIIHH.

[TpoGemsl 1o ynipaBjIeHUIO IOJTHOMOYUSIMH T10JIb30BaTENICH U HACTPORKAMH CH-
CTEeMbI 3alUThl UHPOPMALIUU B KOMIIBIOTEPHOH CETU MOTYT OBITb PELICHBI, HAIIPU-
Mep, Ha OCHOBE HCII0JIb30BaHUsl CUCTEMBI, LICHTPAJIM30BAaHHOI'O yIPaBJICHUsS 10C-
TYIOM K CETH.

[IpuHumn peanusanuu Takoi CUCTEMBI COCTOMT B PUMEHEHUH CHELMATIBHOIO
cepBepa yIpaBJieHHsl IOCTYIIOM, PabOTaIOIEro Ha OCHOBHOM (paiijloBOM cepsepe
CETH, KOTOPBI OCYILECTBIISICT aBTOMAaTUIECKYI0 CHHXPOHHU3ALIMIO IEHTPAJIbHOM 6a3bl
OAaHHBIX 3aLUTHI C JIOKAJIbHBIMU 0a3aMU JaHHBIX 3aIlUThI, pPa3MELICHHBIX Ha paldo-
YMX CTaHLUSAX [10JIb30BATEIICH.

Bsenenne pacnpenesieHHOI 0a3bl TaHHBIX 3aIUTHI (IIEHTPAJILHON U JIOKAJIbHBIX )
rapaHTUPYET, YTO BBIXOJ U3 CTPOSI CETH WJIM CepBepa YIPABJICHUS JOCTYIIOM He
Oyner mpensTCTBOBAaTh HOPMAJIbHOMY (YHKUMOHMPOBAHUIO CPEICTB 3alUThl Ha
pabounx cTaHUUsAX.

[Ipu nanHO# cucTeMe yIpaBJIeHUs] JOCTYIIOM ITOJIHOMOYHS IOJIb30BATENIST Me-
HSIIOTCS IEPUOJINYECKU B LICHTPAJIbHOIM 0a3e JaHHBIX 3aIMTHl, @ UX U3MEHEHHE Ha
KOHKPETHBIX KOMIIBIOTEPax 00eCIeuYrnBaeTCsl BO BpeMsi OUEPETHOro ceaHca CHH-
XPOHU3ALIUY.

Kpome Toro, npu cmeHe 10J1b30BaTEIeM CBOETO MapoJIis Ha OHOM U3 Pabovuux
CTaHLMI HOBOE 3HAYCHUE NAapOJIsl 3TOrO M0JIb30BATEJIs AaBTOMATUUECKU OTPaKaeT-
csl B LICHTPAJIbHOI 0a3e JaHHBIX 3aIIUTHI, a TAKKE IepeacTcs Ha padoyure CTaHLIuH,
Ha KOTOPBIX JTaHHOMY I10JIb30BaTEIIO pa3pelieHo padboTars.

AnMuHECTpaTOPY 0€30MaCHOCTH HEOOXOIMMO KOHTPOJIMPOBATH COCTOSTHUE KOM-
MIBIOTEPHOI CETH KaK ONEPAaTUBHO (IIyTEM CJICKCHUS 32 COCTOSIHUEM 3alMIICHHOC-
TU KOMIIBIOTEPOB CETHU ), TAK U HE ONEPATUBHO (ITyTEM aHaJIM3a COACPKUMOTI0 Kyp-
HaJIOB PErucTpalyii COOBITHI CUCTEMBI 3aIMTHl MH(OPMALIHN ).

Ucnosb3oBanue cepBepa yIpaBiIeHHUs TOCTYIIOM ISl OIIEPATUBHOIO KOHTPOJIS
32 COCTOSTHMEM PabOUMX CTaHIWIA U PadOTOHN MOJIb30BaTE ICH MO3BOJIET OTKA3ATh-
csl OT IIOCTOSIHHOTO IIPUCYTCTBUSL B CETH aiMUHUCTpaTopa Oe3omnacHocTi. B aTom
cJIydae cepBep yIpaBJieHHsI JOCTYIIOM aBTOMAaTU4YECKU PETUCTPUPYET HECAHKIIUO-
HUPOBAHHBIC [EHCTBUS, IPOUCXOSAIINE B CETU, U BCEraa o0JIagacT OnepaTUBHOM
uH(opMaLueil 0 COCTOSHUM CTAaHLIUI CEeTH.

YBesmmueHnue kosimvyecTBa paboYMX CTAaHLUMEI M MCIIOJIb30BAaHUE MPOrPaMMHBIX
CPE/ICTB, BKJIIOYAIOMIMX OOJIBIIOE KOJIMYECTBO PA3HOOOPA3HBIX KOMIIOHEHTOB, IIPU-
BOIUT K CYILECCTBEHHOMY YBEJIMYCHUIO OOBEMOB KYPHAJIOB PETUCTPALUKN COOBITHIA
B cucteMe 3auTel uHGopMmaunuu. O0beM CBEACHMM, XPaHSLIMUACS B JKypHaJax,
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MOKET CTaTh HACTOJIBKO OOJIBIINMM, YTO aIMHHHCTPATOP yikKe (QU3MUECKH HE CMO-
JKET MOJHOCTBIO IPOAHAJIU3UPOBATh UX COIECPIKUMOC 32 PUEMIIEMOE BPEMSI.

Huis obsterdennst paboOTHl AIMIHUACTPATOPA IO KOHTPOJTIO 32 COCTOSTHAEM 0e30-
MACHOCTH CETH MPEJIaraloTcs CJICAYIOUNe PEKOMEHIALUM:

» OIepaTHBHBIA KOHTPOJIb 32 COCTOSTHHEM Pa0OYMX CTaHIMN CeTH U paboToit
10JIb30BaTesIeil, perucTpanus COObITHI HECAHKIIMOHUPOBAHHOIO AOCTYIIA B
CHeIMaIbHOM Ky pHaJe;

» CeJICKLHS OIPE/IEJICHHBIX COOBITHI (10 MIMEHH TOJIb30BaTeNIs, aTe, BPEMEHN
MPOUCIIEIIETO COOBITHS, €r0 KATETOPUH U T. I1.) U3 CUCTEMHBIX >KYPHAJIOB;

» XpaHEHHEe CHCTEMHBIX XYpPHAJIOB KaXKHIOH paboueil CTaHIUM MO MPUHIIUITY
«IEHb/MECAL/TO/I» C aBTOMAaTUYECKUM OTPaHWYCHUEM CPOKa MX XPaHCHUS.
[To ucTeueHnn ycTaHOBJIGHHOT'O CPOKa >KypHaslbl aBTOMATHYECKH YHHUYTO-
KaroTes,

» CEMaHTHYeCKOe CKaTHe JIaHHBIX B )KypHaJIaX PerucTpanuy, MO3BOJISIONEe
YBEJIMYMBATh PETUCTPUPYEMBbIE COOBITHS 0€3 CYIeCTBEHHON MOTePU UX HH-
(hopMaTHBHOCTH;

» aBTOMAaTHYECKasi TOArOTOBKA OTYETHBIX TOKYMEHTOB YCTAHOBJICHHOU (POPMEI O
pabote cTaHIWIi CETH ¥ IMEBIIINX MECTO HapPYIICHUX, O1aronapsi 4eMy CyIe-
CTBEHHO CHIKACTCsl pyTHHHAs Harpy3Ka Ha aMUHUCTPaTOpa Oe3011aCHOCTH.

bBosipiimHCTBO 1MOJIB30BaTENICH PAaHO WJIM MO3OHO CTAJIKMBAETCSl C MPOOJIEMOIt
BrpycoB. OOBIYHO MEPBOE «3HAKOMCTBOY» COIIPOBOXKIAETCS ONPE/ICIICHHBIMU MTOTE-
PSIMH [IPOI'PaMM U JIaHHBIX, a TAKXKe BPEMEHH Ha UX BOCCTAHOBJICHUE. YMEHBIINTD
YIpo3y 3apakeHUs] KOMIIbIOTEPA MJIM KOMIIBIOTEPHON CETH MOXHO NPUMEHEHUEM
COBOKYIIHOCTH OPTaHM3alMOHHBIX U NPO(UIAKTUYECKUX MEPONPUATHIA, KOTOPbIC
[IOJIyYMJIM Ha3BaHUE «KOMIIbIOTEPHasl TUrueHa». KommbloTepHas ruruesa npemyc-
MaTpHUBAET BBIIOJIHEHHUE CJICIYIOUIMX PEKOMEHIAIINA:

» HCIIOJIb30BaTh TOJIbKO JIMIEH3MOHHOE IPOrpaMMHOE 00ecIedeHHtE;

» u30eraTh KONupoBaHUs (ailjIoB ¢ KOMIBIOTEPOB, Ha KOTOPBIX HE coOJIof1a-
I0TCsl TPeOOBaHUSl KOMIIBIOTEPHOI TUTHUEHBI;

» HE UCII0JIb30BaTh IPOrPaMMBl, IOBEECHNE KOTOPBIX HEMOHSATHO WJIM HESICHBL
BBITOJTHSIEMBIE ITPOrPaMMOii 1eHCTBUS;

» npuroOpeTaeMble IPOrpaMMBI epert nepeadeii osIb30BaTesIsAM J0JKHBI U3Y-
YaTbCsl CHCTEMHBIMU NPOrPaMMHUCTaMU (CHELUAIMCTaMU 10 BUPYCaM);

» HOBBIE IPOTPAMMBI CJIEAyEeT UCIBITBIBATb HA OTAEIbHOM KOMIIBIOTEpE, HE

cofieprKallleM BayKHON MH(pOPMAIUU, B TEUCHUE OINPEIETIEHHOIO IPOMEKYT-

Ka BpeMeHH (TIepHOoJl KApAHTUHA);

HO/IBEpraTh MPOrpaMMBbl, HCTOYHUKH KOTOPBIX HEHAJICKHbI, YCUJICHHOMY Ka-

paHTHHY;

» IIPOBEPEHHOE HOBOE IIPOrPaMMHOE 00eCIIeUeHHE JOKHO Ay OJIMpoBaThCA Ha
3aBEIOMO «YHCTOM» KoMmmbioTepe. OpUruHai AOKEH ObITh 3allMINEH OT
3allCU U XPaHUTbCS OTAENIBHO;

» OIPaHUYUTb AOCTYI IOCTOPOHHUX K KOMITbIOTEPAM;

A\
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YOHAPYKUB CUMITTOMbBI HAJIMYHsI BHPYCa, MPEIYNPEIUTh BCEX MOJIb30BATE-
JICH 1 CUCTEMHOTI'0 POrpaMMUCTa (CHeLMaINCTa 0 BUpycam).

3amuTa OT KOMIIBIOTEPHBIX BUPYCOB B HACTOsIIIEE BPeMsl OCHOBBIBACTCS HA ITPH-
MEHCHUH OPraHU3aLMOHHBIX MEPOIIPUSITHIA U IPOIPAMMHBIX CPE/ICTB, KOTOPbIE ITPAK-
TUYECKN BKJTIOYAIOT B cebs ammapaTHble Bo3MOkHOCTH IBM coBMecTHMBIX KOM-
MIbIOTEPOB, IPOIPAMMHBIX CPEICTB, CUCTEMHOI'0 IPOIPaMMHOr0 00eCIIeYeHHUs U CIie-
[MAJIbHBIX TPOrPAMMHBIX CPEACTB 3aIlWTHI.

Opranu3alMoOHHBIE CPEICTBA MO3BOJISIOT MUHUMU3UPOBATh PUCK 3aparKCHHUs
KOMITBIOTEPOB BUPYCaMH, a IPH 3apaKEHUU — Cpa3sy ke HHPOPMUPOBATH 110J1b30-
BaTeJIsl U 00JIErYUTh YHUUTOXKECHUE BUpYca U ero nocjaencTsuil. OpraHn3aliioHHbIC
MEpHI 3aIIUTH BKJIIOYAIOT CJIEAYIOMNE OCHOBHBIE MEPOIPHATHS:

pe3epBUpPOBaHUE;
HaJINYME BCEX OCHOBHBIX KOMIIOHEHTOB OIIEPALIMIOHHON CUCTEMBI U ITPOTr PaMM-
HOTO O0ECIICUeHNUs B apXUBax;

KOIMpoBaHUe TabJymIl pacnpenesieHus (ailioB IUCKOB;

€)KE/IHEBHOE BE/ICHUE apXMBOB U3MEHSEMbIX (hailyioB;

Mpo(UIIAKTHKY;

CHUCTEMAaTUYECKYIO BBIIPY3KY COIEP:KUMOIO aKTUBHOI YyacTH BUHYECTEpa Ha
OMCKETBI;

pasnesbHOe XpaHEHHE KOMIIOHEHTOB IIPOrPaMMHOI0 OOecreyeHust U Mmpo-
rpaMM I0JIb30BaTENIeH;

XpaHEeHHUE HEHCII0JIb3YEMBIX [IPOrpaMM B apXHBax;

PEBU3HIO;

o0cJieloBaHNE BHOBB I0JIy4aeMbIX NPOrpaMM Ha JUCKETaX Ha HAJIMYKE BU-
PYCOB;

CHCTEMAaTUYECKYIO IPOBEPKY MIMH (ailioB, XpaHsALIMXCS Ha BUHYECTEpE;
UCIOJIb30BaHUE U IOCTOSTHHYIO IPOBEPKY KOHTPOJIBHBIX CYMM IPU XpaHe-
HHUHM U Tiepesiade MPorpaMMHOIo 00eCIICUeHHUST;

MIPOBEPKY COACPKHUMOTIO 3arpPy30YHBIX CEKTOPOB BUHYECTEPA U UCIIOJIb3YeE-
MBIX JMCKET CUCTEMHBIX (pailjioB;

(umpTpanuio;

pasfesieHue BUHYECTEPa Ha JIOTMYECKUE JUCKH C Pa3/IMYHBIMH BO3MOXKHOC-
TSMU JOCTYTA K HUM;

UCIOJIb30BaHUE PE3UICHTHBIX IIPOIPAMMHBIX CPEICTB CJICKEHUS 3a (aiisio-
BOM CHUCTEMOI;

» 3alllUTy, OCHOBaHHYIO Ha UCII0JIb30BaHNUH CIICLIMAJIbHBIX IPOrPAMMHBIX CPEICTB.

YV VV VYV VYV VYVVV V VVVY VY

Bce st MCPOIpUsATUS B TOW WJIA MHOU CTEIICHU BKJIIOYAIOT UCII0JIb30BaHUE pas-
JIMYHBIX MMPOIr'PpaMMHBIX CPCICTB 3alllUTHI. K nx qucty HCO6XO)II/IMO OTHECTH IIPO-
I'paMMBbI-apXUBATOPDI, IPOTrpaMMbl PE3CPBUPOBAHUSA BaXKHBIX KOMIIOHCHTOB (1)8_171.]'[0-
BOM CUCTEMBI, ITIPOCMOTpPA COACPIKUMOI'O (baleOB 1 3arpy304HbIX CEKTOPOB, IIOA-
c4yeTa KOHTPOJIbHBIX CYMM U COOCTBEHHO nporpamMmm 3allirThl.



I'MTABA INATAA

OPIrAHH3AILINA HPQTHBO[IEFICTBHH
KOMMEPYECKOH PA3BE/AKE

WTATENI0, O3HAKOMUBLIEMYCSI C COIEPYKAHUEM IIPENbIAYIINX TJIaB, HET HE-
00X0/IMMOCTHU OKa3bIBaTh, KAKOE OOJIbIIOC BHUMAHHUE HOJDKHO OBITh yoe-
JICHO 3alllUTe OT HECAHKLIMOHUPOBAHHOI'O [10JTyYeHHs MH(OPMALUH C TIOMO-
IO TEXHUYECKNX CPENICTB.

Bo MHorux opranmsanusax, geiictByomux Ha teppuropun owiiero CCCP,
0oJipIIOC BHUMaHUE YIEJSETCSl BOIIPOCAM COXPAHEHUS KOMMEPUYECKON TaiHBI.
OpnHako HexoCTaTOK MH(pOPMALUU O BO3MOKHOCTSIX TEXHHYECKUX CPENCTB pas-
BE/IKH, IPOCTOTA MOJIyYEHHS C UX [IOMOILBIO HYKHOI MH(OPMALIMU 3a4aCTYIO OC-
TaBJIIOT BO3MOXHOCTb OeCIpensiTCTBEHHOro 0CTyIa K MHQopMaluu, HyKaawo-
niercsd B 3aliuTe.

EcrtecTBeHHO, (hopMBL, CIOCOOBI M KOHKPETHBIC YCTPONUCTBA IPOTUBOACHCTBUS
TEeXHAYECKON KOMMEPYECKOHN pa3Be/IKe MO TOH e MpUYuHEe HemocTaTka uHpOp-
Malliy OYeHb YacCTO OCTAIOTCSH BHE cpepbl BHUMAHUS MHOI'MX 3aMHTEPECOBAHHBIX
JINIL.

3amuTa nHGOPMALIUU WM IPOTUBOCHCTBUE TEXHUUECKOH KOMMEPUECKON pas-
BEJIKE B 00IIEM CiTydae NMPeCTaBJIsseT COO0I KOMILJIEKC MEPOIIPUATUI OpraHu3alu-
OHHOT'O I TEXHHYECKOT'O Xapakrepa.

TexHn4ecKkne MEPONPUATHS, YEMY U ITOCBSIIEHA 3Ta KHATA, BKJTIOYAIOT:

IIOUCK ¥ YHUYTOXKECHUE TEXHUYECKUX CPENCTB Pa3BENKU;
KoqupoBaHue (IMdpoBaHye) HHPOPMALUU WK IIEPElaBacMOro CUTHAIIA;
IIO/IABJICHUE TEXHUYECKUX CPENCTB IIOCTAHOBKOH IOMEXHU;

MEpPOIIPUATHUS TACCUBHOMN 3aIlUTHL: SKPAHUPOBAHUE, pa3BsA3Ka, 3a3eMJICHUE,
3BYKOM3OJIALMA U T. [I.

CUCTEMBI OTPAaHUYEHUS JOCTYIA, B TOM 4HCJIe OMOMETPHUYECKUE CUCTEMBI
OII03HABaHUs JIMYHOCTH;

IIPUMEHEHHE NETEKTOPOB JDKH.

YV VY VYVYVYVY

J171s1 TapaHTHPOBAHHOM 3alIMTHI HY)KHO UMETh B BUJLY, YTO IPUMCHEHHE TEX-
HUYECKHMX CPEJICTB IOJIKHO HOCHTb KaK MOYKHO 00Jiee KOMITJICKCHBIN XapaKkTep H,
KpOMe TOro, 00513aTeJIbHO COYETAThCS C MEPOIIPUATUSIMU OPraHU3AIIMOHHOTO Xa-
pakrTepa.
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& 5.1. BHEIIHHA OCMOTP
NpoBEepAEMbIX MOMEICHHH

Kaxk ykaspiBasioch paHee, INIaBHBIM HHCTPYMEHTOM TOT'O, KTO MIIET, SBJISETCS
3ApaBblil CMBICI U aHAITUYeCKuil ym. Ha BTopoM MecTe — Habop crienuaabHbIX
MHCTPYMEHTOB U IPHUOOPOB, HEOOXOAUMBIX JUJISl IPOBEACHUS BU3YaJIbHBIX OCMOT-
pOB.

BHuMaTesbHBI 0CMOTp ITOMEIIEHH, B KOTOPBIX IPOU3BOAUTCS IPOBEPKA, 4ac-
TO JaeT MOJIOKUTENIbHbIE pe3yJibTaThl. [Ipr ocMoTpe oTMedaloT NpeaMeTs, KOTo-
pble CTOAAT HE HAa CBOEM MecTe, CJIE[bl [IapaliH, C/leJlaHHble HHCTPYMEHTaMHU, WX
IPOTEYKU KUIKOCTU — CBEKEH KPackH, Jlaka U T. . OcMaTpUBAIOT BELIU U Mpea-
METBI, KOTOpble HelaBHO Tporaiad. Ocoboe BHUMaHHE CJICAyeT YAEIATb MecTaM
BO3MOYKHOH YCTaHOBKH YCTPOMCTB cbeMa nHpopmaruu (puc. 5.1).

OnuH n3 crioco6oB — pasbopka mpermMeToB. M3BecTHO, 4TO BO MHOTHX MpeaMe-
TaX (paOpUIHOIo U3rOTOBJICHUS €CTh ITyCThIE IIPOCTPAHCTBA, B KOTOPBIX MOT'YT OBITH
CIIPSITaHBl YCTPOUCTBA cbeMa MHpopmMaiyu. Pazbopka MoxeT ObITb IPOCTOH, HE
TpeOylomeii crienuaabHbIX HHCTPYMEHTOB: HalIpUMEP, OTKPBITh IOPTATUBHBII PH-
€MHUK M IOCMOTpPETb, HaXOJATCA JIM B OaTapeiiHOM OTceke OaTapeiiku WM YTo-
HUOYIb Ipyroe.

BoiBatoT n Oosiee ciioXkHBIE Cilydau, Korjaa mJis pasoopku TpeOyloTcs UHCTPY-
MeHThl. Habop crienuaibHBIX HHCTPYMEHTOB HEOOXOIUM Il IPOBECHUs JII0O0M
cepbe3HOi paboTel. Benp 0OHApYKUTh MEJIKHIA MPEIMET, KOTOPbIi MOXKET OBITh
TINATEIbHO 3aMACKUPOBAH B CTEHY, IEPETOPOIKY U T. II., MOKHO TOJIBKO ITPU IOMO-
MY CHIEIUAJIbHBIX YCTPOKUCTB. B jKUIIBIX U €Ty KeOHBIX TOMEIIEHUSAX «KYUKH» MOYKHO
CIIPATATh B XOPOILO IOCTYNHBIX 1 a0COJIIOTHO HEOKUJAHHBIX MECTaX: BbIKJIIOUaTe-
JISIX, PO3ETKax, MO/ IUIMHTYCAaMU, BOIOIIPOBOIHBIX TPYOax, CAHTEXHUYECKUX YCT-
poiicTBax u T. 1. JI1060it 6BITOBOI MPUOOP B TOME — 3TO MOTEHUMATIBHOE AJI HUX
MECTO.

CneuHaabHbI€e HHCTPYMEHTHI H IPHOOPBI
A(#A NMPOBeACHHA NMOHCKOBbIX MEPONPHATHH

OCHOBHBIM UHCTPYMEHTOM IIPH MPOBEICHUH BHEITHETO OCMOTpa SIBJISIETCS O-
uckoBoe 3epkaio. OHO MOXeET OBITh MaJICHPKUM, IPUMEPHO KakK y 3yOHOro Bpaua,
MOXET OBITh M ropasno Oosble. 3epkaiio (puc. 5.2) KpenuTcsi Ha JIMHHOM, B He-
CKOJIBKO JIECSITKOB CAHTUMETPOB, PYUKE.

B Hame Bpems cymiecTBYIOT OY€Hb MajleHbKHE, [IOPTAaTUBHBIE PEHTTEHOBCKUE
MPUOOPBI, KOTOPBIMU MOJIB3YIOTCS MHOTHE COTPYIHHUKH CJTYKOBI 0€30MaCHOCTH JJI
OOHapyKeHHsI pa3IMYHbIX YCTPONCTB cheMa HH(POPMAIIUH.

[TprHIMNHUATBEHBI HETOCTATOK PEHTICHOBCKUX MPUOOPOB COCTOUT B TOM, UTO
W3JIy9eHHE SKpaHUPYETCH JIIOOBIMI METAJNIMYECKUMHU TTpeaMmeTamu. J{axe HeOOIb-
e MeTaJUIMYecKue eTaId MOTYT 3aMacKUPOBaTh HCKOMBIN MTPEAMET.
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Puc. 5.1. Bo3amoxHbIe MecTa YCTaHOBKH YCTPOIMCTB cheMa nH(popMarmu
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Puc. 5.2. TTouckoBoe 3epkaio

CoBpeMEeHHBIE TEJICBU3MOHHbBIC U ONTHYECKUE CUCTEMBbI BKJIIOYAIOT B ce0s 3H-
IOOCKOIMYECKOE M NOPTaTHBHOE TEJICBUBMOHHOE OOOPYHOBaHME, a TAKKE CICLH-
aJIbHBIC ONTHYECKHE IPUOOPHI U 3epKajia. OHU CYIECTBEHHO PACIIUPSIOT BO3ZMOK-
HOCTH CIIELIMAJIMCTOB IO MOKUCKY YCTPOMICTB HEIJIACHOIO CheMa MH(pOpMaIIHU.

C sHOOCKONAaMH 3HAKOMO OOJIBLIMHCTBO JIIOZICH, CTpajatonux 3a00J1eBaHUSAMU
WM TPOXOIAIIMX 00CJIeHOBaHHUE JKETYI0UYHO-KUIICYHOIo TpakTa. TpynHO 3a0bITh
HENPUSTHBIC OLIYIICHUS, CBI3aHHbIC ¢ KAOMHETOM 3H/IOCKOIIMYECKOro obcenoa-
HUS, KOIJla BaM B MHMIIEBOJ Bpay 3aCOBBIBACT M'MOKMII IIJIaHT JUTMHOM OKoJIo 1 M C
JIAaMIIOYKOH 1 OOBEKTUBOM Ha KoHLEe. Ho Mopoil TOJIbKO Tak MOXKHO 10OpaThCs B
pasHble TPYAHOIOCTYIHBIC MECTa U XOPOLIO UX OCMOTPETb.

[TopraTtuBHBIE TEJIEBU3MOHHBIE CHCTEMBl TaKKE MCIOJIB3YIOTCS ISl OBICTPOro
MIOKCKa U 0OcMOTpa noMelieHuil. Onrudeckue npubopsl U 3epKajia JOMOHAOT CO-
0011 BO3MOKHOCTHU SHIOCKOIMYECKOr0 U TEJICBUSMOHHOIO 000pYIOBaHUs, & KpOME
TOr0, IMEIOT HEKOTOPBIE CaMOCTOSATE/IbHBIC IPUMEHEHHS: HallpUMep, 3epKaja Hc-
I0JIB3YIOTCS [JIs1 OCMOTpa aBTOMOOMIICH.

CoBpeMEHHBII TEXHUYECKUI YPOBEHb CPEACTB AUCTAHLMOHHOIO BU3YaJIbHOI'O
HaOJTIO/IEHUS IOCTATOYHO BBICOK. ACCOPTUMEHT 3H/IOCKOITMYECKOH POy KLU BKJTIO-
4aeT B ce0s 11eJTy0 TaMMy FMOKHX BOJIOKOHHO-ONITHYECKUX (prOpockonos (puc. 5.3),
KECTKUX OAPOCKOTOB, TMOKMX BHIAEOCKOIIOB, CUCTEM TIepenadr N300 pakeHust, mop-
TATUBHBIX BUICOCUCTEM M BUICOAHAIN3ATOPOB, O3BOJISIOUIMX OCYILECTBIIATh OC-
MOTP TPYIHOIOCTYIHBIX MECT C IOJIY-
YeHUEM M300PayKeHHsI BEICOKOI'O Kaye-
ctBa. OOIIMM U IJIaBHBIM JISI BCEX DTHUX
YCTPOMCTB ABJAETCSA MUHUATIOPHBIN
00BEKTHB, TIOMEIAEMBbIil Ha KOHLIE TOH-
KOro rmOKOro pykaBa WJIM KECTKOMN
TpyOKH, BHYTPY KOTOPBIX N300paKeHIe
[epeaaeTcsi O ONTOBOJIOKOHHOMY KI'y-
Ty WU IOCPEACTBOM MHOTOKOMIIOHEH-

Puc. 5.3. [IpomeienHsi pudpockon



OpranH3auHsA NMPOTHBOACHCTBHA KOMMEPYECKOH pa3Beake 239

Puc. 5.4. [TpomsbitsieHHEI Gapockon

THBIX JIMH3 K OKYJI1ApY. PsifioM ¢ 00beKkTuBOM
MoxeT pacnosaratecsd [13C-maTpuna, cur-
HaJl C KOTOPOii 10 KabeJTio nepeaaeTcs K 6J10-
Ky NpeoOpa3oBaHMsl CUTHAJIA U K TEJIEBU3U-
OHHOMY MOHHUTOpY. 'MOKHE SHIOCKOIIBI JIeT-
KO HPOXOJAAT CKBO3b CJIOXKHBIE H3THOBI
Pa3JIMYHBIX KaHAJI0B. bapockolsl, B oT/Iuue
OT rMOKHX 3HI0CKOIIOB, BMECTO THOKOrO py-
KaBa 00OPYHOBaHBI KECTKOH INTAHIOH, HA KOHIE KOTOPOHl pasMelleH OObeKTHB U
() [13C-matpuna (puc. 5.4). bapockonbl UCMOB3YIOTCS JJIsT OCMOTpa y3JI0B, K
KOTOPBIM MOXKET OBITb OCYIIECTBJICH JOCTYII Yepe3 y3KHe MPSAMOJIMHEHHbIe KaHAIIBL.

Bupneockorsl neaabHO NOAXOAT [J1s OCMOTpa yaaJleHHBIX 30H. V300paykeHne
BeIBOiUTCA Ha TB-MoHMTOp B peasbHOM MacmTabe BpeMeHH, C OJHOBPEMEHHBIM
($oTO- ¥ BUICOIOKYMEHTHPOBaHUEM. Bce 3T BO3MOXKHOCTH SHIOCKOIIMYECKUX CH-
CTeM B IOJIHOM (hopMe peai30BaHbl, HAIPUMEP, B CEPUIHON NPOAYKIMU (PUPMBI
Olympus (inonus1). BMmecTe ¢ TeM 3T0 000py0BaHNUE HE BIIOJIHE YIOBJIETBOPSIET
TpeOOBaHUsAM ONEPATUBHOCTU MPOBeeHUs: ocMoTpa. IIpakTiHuecku Bce MPOMBIII-
JICHHBIE 3H/IOCKOIMYECKUE CUCTEMBl PACCUMTAHBI CKOpPEE Ha CTATUYECKOE CKPYITY-
Jie3Hoe 00cJIe/0BaHKe, YeM Ha ObICTpBIN ONlepaTHBHBIA OCMOTP.

OTU cUCTEMbl UMEIOT MHOTOMO/YJIbHYIO KOH(Urypanuio ¢ KabeJbHbBIMU COE/IU-
HEHUSIMHU, UX (yHKLINOHA/IbHbIE OJI0OKM He MUHUMU3UPOBAHEI 10 BeCy ¥ rabapuTam.
OueBUIHBI TaKke MPOOJIEMBI ¢ OBICTPOI IIOATOTOBKOH K paboTe, HEpPEeHOCOM CHUC-
TEMBI U COXpaHEeHueM ee LeocTHocTu. Ee ofHa cyimecTBeHHass 0cOOEHHOCTD 3a-
KJIIOYaeTCs B HE Beer/a IpUeMJIeMOM KauecTBe HalJII01aeMoro 4epes OKyJIsip U300-
paXKeHuUsl.

Buneockorsl (prc. 5.5) mo3Bosisiior Bectr HabmoieHre yepe3 MuHuaTiopayto [13C-
MaTpuIy Ha yjaueHuu 1o 22 M. Curnas no kadesmo noctynaeT Ha 6J10k npeodpaso-
BaHuA U fajee — Ha TB-monuTop. Paspemmaromas cnocoGHOCTb U, Kak CJIEICTBUE,
KauecTBO U300paKeHUs B BUEOCKONAX 3HAUMTEIILHO BbILIE, YeM TO, KOTOPOE T0CTH-
raetcsl ¢ nomolnpio ¢pudpockonos. [1o TB-mMonuTOpy ciieauts 3a OCMOTPOM MOKET
IPaKTUYECKU HEOrPaHUYEHHOE KOJIMYECTBO HabsmonaTesell. B To ke BpeMs moyo6-
HOE 00OPYIOBaHUE HE MOXKET HC-
[10J1b30BATbCSl OTHUM OIEePaTO-
POM W He MPUCTIOCOOJICHO IS
ObICTPOIl CMEHBI MeCTa OCMOTpa
u obxoma 00beKToB. [y 3TOTO
0oJIbLIIEe TOAXOOAT NOPTATUBHBIC
3HIOCKONMYECKUE YCTPOHCTBA
tuna ¢gudbpockonos MP-660B
nm MM-013C.

Puc. 5.5. [IpoMbIIIICHHBIN BUAEOCKON
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Puc. 5.6. Cucrema S-1000 («Kasemap»)

CoennHUTD TPEUMYIIEeCTBa BBICO-
KOI'0 KauecTBa U300paKEHUs ¢ Mak-
CHMaJIbHBIM y100CTBOM I10JIb30BaHNUs
o0opyioBaHUEM IIPU AOCMOTpPE IO-
3BOJIAIOT MIOPTATUBHBIE TEJIEBU3UOH-
HBbIE CHCTEMbl. JTO IOCTUraeTcs Iy-
TE€M KOHCTPYKTHBHOI'O OObEINHEHHUS
B €JUHOM yCTPOUCTBE MUHHATIOPHOM
TEJIEBU3MOHHON KaMepBbl, peryJmpye-
MO IITaHT! U TEJIEBU3MOHHOI'O MOHUTOPA. YTJIOBOE IIOJIOKEHNE KaMepbl U3MEHS-
eTcsl C TIOMOIIBIO TMOKOi KOHIIEBOI YacTH IITAHTU WK (PUKCUPYEMOTro IapHUPA.
TeneBU3MOHHBIN CUTHA ¥ IIUTAHKE TIEPENaloTCs 110 KabeJlio, IPOIyIeHHOMY BHYT-
pu WTaHTH. B Teneckonuyeckux mTaHrax ooecnevyuBaeTcs NOAMOTKA H30BITOYHO-
ro kabeJs Ha BCTPOEHHBII Oy KUHEHHEBI OapadaH. MoHUTOP 111 HAOJIIOACHUS
n300paKeHNs KPeNUTCs Ha PyKOSITKE IITaHTU [TOCPEACTBOM PEryJIMpyeMOro KpoH-
mreiiHa. XapakTepHBIMA OCOOEHHOCTSIMU TEJIEBU3MOHHBIX ITOPTATUBHBIX CHUCTEM
ABJIAIOTCS CJIENYIOIINE:

» NWIMHIAPUYECKUI KOPIYC KaMephl CO BCTPOEHHOIN MH(paKpacHO MOCBeT-
Koii oOecreyrBaeT MaKCUMaJIbHO BOSMOXKHYIO 11 9TOro 000py/10BaHUs CIIO-
COOHOCTb MPOHUKATh B TPYAHOIOCTYIIHBIE MecTa. | epMeTn3arus Kopiyca Ka-
MepHI MO3BOJISICT BECTU HAOJIONCHUE B JKUJIKUX Cperax;

» TeJjecKoNuYecKasi TaHra UMEeT IMUPOKHUN TUANa30H perympoBaHust QUK-
CHPYEMBIX MOJIOKEHHI, 0OecTednBasi CBOOOIHBII IOCTYII KaK K OoJiee, Tak 1
K MEHee yIaJICHHBIM OT ollepaTopa MecTaM o0cyiejoBaHus 6e3 HeoOXoauMo-
CTH MaHWIYJIMPOBaHMIA KaOessiMU, pa3beMaMu, MOIYJISIMU, TPUHA/IJICKHOC-
TSMH U T. IL.;

» KOMIAKTHBIA MOHUTOP C AJICKTPOHHO-TY4YeBOM TPYOKOI, ChEeMHO yCTaHaB-
JIMBaE€MBIil Ha ITaHre, CO3/1aeT HanboJiee yIoOHbIe /711 OllepaTopa yCIOBUS
BU3YyaJIbHOIO HAOJTIOACHUS U Ka4eCTBO U300paXKeHus, 10CTaTOUYHOE )15l IIPO-
BEJICHUSI OCMOTPa;

» KOHCTPYKIMS u3Nie/nst oOecrneunBacT MUHIMAaJIbHOE BpeMsl ISl TOATrOTOBKU
npudopa k padore. [1blIeBIaro3aUTHBIA U yIapOIPOYHBIA KOPITyC MPEao-
XpaHsieT YCTPOUCTBO OT BJIMSIHUS OKPYKAIOIICH CPEfTbl U MO3BOJISIET UCTIOJIb-
30BaTh €ro MPaKTHYECKH B JIIOOBIX YCIOBHSIX.

[Tpumepom peanmzanuy 3TX 0COOCHHOCTEH MOKET CIIyKUTb cucTeMa tumna S-1000
(«Kasmbmap» ), BHEIIHUI B KOTOPOH MOKa3aH Ha puc. 5.6. B HEKOTOPBIX cityvasix 1uist
BBIIOJIHEHUS JOCMOTPa PUEMJIIEMBI 00Jiee POCTbIC TeIEBU3UOHHBIC cCCTeMBL. VX KOH-
CTPYKIIMM MOTYT IIMPOKO BAPbHPOBATHCS 1O ITIMHE W UCTIOJIHEHHIO IITAHTH, THITY MO-
HHTOpA, CII0CO0Y YCTaHOBKH U ITapaMeTpaM KaMepbl, PeCypcy aBTOHOMHOT'O ITUTaHKS 1
OPYTUM XapakTepucTukam. IPPpeKTUBHOCTD IPUMECHEHUS TEJICBU3UOHHBIX CUCTEM, KaK
Y SHIOCKOIMYECKOr0 000PYTOBaHMS, BO MHOTOM 3aBHCUT OT TOYHOTO BBIOOpa 000py-
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Puc. 5.7. Cucrema «Kansmap» B pabote

JOBaHUS B COOTBETCTBUU C OOBEKTOM
OCMOTpa U YCJIOBUSIMU MPUMEHEHUS.
OcobeHHO YTOOHBI TOPTATUBHBIC TeJIe-
BU3MOHHBIE CUCTEMBI /IJIS OTIEpPaLii Ta-
MOYXEHHOT'O JTOCMOTpa BCEBO3MOKHBIX
TPAHCTIOPTHBIX CPENCTB M KOHTEHHEPOB.

IIpu BceM oTiIMUMHU paccMOTpEH-
HBIX BbIIIE TEXHIYECKUX CPEICTB MOXK-
HO 3aMETUTb, YTO Ka)K/10€ U3 HUX B OT-
HEJIbHOCTH UMEET ONPEIETICHHBII ITpe-
JeJI B CBOEM Pa3BUTHH. XOTS MOXKHO M HYXKHO YJIy4IlaTh Ka4eCTBO OTHEJIBbHBIX
3JIEMEHTOB, BHOCHUTD TOJIE3HBIE YCOBEPIICHCTBOBAHUSA U JIOMOJTHEHHUS, ONITUMHU3HUPO-
BaTh KOMIUJICKTAIIMIO U T. JI., HO BCE K€ HanboJiee MepCreKTUBHBII My Th MOBIIICHHS
3¢ EeKTUBHOCTH MOAOOHBIX CUCTEM, KaK MOKa3bIBAIOT IPUMEPHI U3 NPYrux obsacTeit
TEXHHUKH, 3aKJII0YaeTCsl B 0ObETMHEHHN BO3MOKHOCTEH Pa3IMIHOrO 000PYIOBaHUSI.
Takum oOpazom, HaprMep, CYIIECTBEHHO BO3POCIIN BOBMOKHOCTH OECKOHTAKTHOTO
BBISIBJICHUA Y JIIOJEH CKPBITHO MPOHOCUMBIX IIPEIMETOB 32 CUET COBMEIIECHHUS CTalH-
OHAPHBIX METAJUIO[CTEKTOPOB C IETEKTUPOBAHNEM MAPOB B3PBIBYATHIX BEIECTB, 00-
Hapy>KeHHEM PaJli0aKTUBHBIX MaTePHasIOB U HEJIMHEHHO JIoKalel paTuo3JIeKTPOH-
HBIX YCTPOWCTB.

B cdepe cpencts BusyanbHoro ocMotpa (puc. 5.7) Takke MOXKHO KOe-4TO YCo-
BepiieHcTBOBaTh. Hanbosiee oueBuaeH My Th B3aMMHOT'O YCUJICHHSI JIOCTOMHCTB 9H-
JOCKOIIMYECKUX U TEJIEBU3MOHHBIX cucTeM. Hampumep, Teneckonuyeckas mTaHra
C YCTaHOBJICHHOW Ha HEll TeJIeBU3MOHHON cucteMoil Thma «Kampmap» mosBosisier
CcBOOOJHO BBIHOCUTD M'MOKYIO YaCTh HAOCKOIA Ha 3HAYUTEIIbHOE PACCTOsTHHE, YCT-
paHss JUIMHHBIE CBUCAIOIME Kabeln repeauy CUrHalla U MOJCBETKH, a UCIIOJIb30-
BaHME KOMIIAKTHOT'O HOCHMOT'O MOHUTOpPA BMECTO OKYJIsIpa jiejiacT 0ojiee yqoOHbIM
BU3yasibHOE HabJmoneHne. J|omoTHUTe TbHbIC TPEUMYIIIECTBAa TAKMM CUCTEMaM IMpH-
JaeT MOAYJIb pagroKaHasa g Nepefadd BUIeon300paXeHNsl Ha MOCT AUCTaHIH-
OHHOT'0 HaOJIIOICHUS WJIX KOHTPOJIS.

Crenyromuii mar cBsi3aH ¢ 00bEeIMHECHHEM BO3MOXKHOCTEH BU3YaJIbHOTO M Jie-
TEKTOpPHOTO uccienoBanud. [Ipu BU3yaslbHOM OCMOTpE OCYIIECTBJIAETCA MPSAMOE
3pUTESIbHOE Paclo3HaBaHUE MPEIMETOB, KOTOpOoe TpeOyeT MJIMTEIbHON MOBBIIICH-
HOI KOHIIEHTpallu BHUMaHHA OllepaTopa 1 He BCEr/a AaeT HAACKHBIN Pe3yJIbTaT.
ITox meTekTOpHBIM MCCIeTOBaHUEM TTOHUMAETCsl PUMEHEHHUe anmnapaTypsl, KOTO-
pasi KOHTAaKTHBIM MJIM OECKOHTAKTHBIM CHOCOOOM MOXKET BOCIIPUHUMATDH ONpefie-
JIeHHbIC (PU3NYECKUE CBOICTBA, CBUICTEJILCTBYIOIINE O HAJIMYUKM B 00CIICAYyEeMOM
MeCTe HEKOTOPBIX aHOMaJIMii B BUJI€ HEOHOPOAHOCTEN, XapaKTePHBIX U3JTy4YEeHUI
WJIM KOHKpETHBIX BemecTB. C TouKH 3peHus 3QPEeKTUBHOCTH 0OCIICIOBAHNUS C MTPH-
MEHEHHEM JIETEKTOPOB CYHIECTBEHHO TO, YTO OHU BHIPabaTHIBAIOT CUTHAJI B CTyvae
MIPEBBIICHNUS 33/IaHHOTO ITO0POra YyBCTBUTEIBHOCTH, TEM CaMbIM HE TOJIbKO BBISIB-
JISsL, HO M JIOKQJIN3Y$l UICKOMOE YCTPOICTBO WK MaTepuai. B pesynbrare o0benu-
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Puc. 5.8. Cucrema 111 tocMoTpa aBTOTpPaHCIIOPTa
S-1100 («do30p»)

HEHMsl BU3YaJIbHOI'O U JIETEKTOPHOI'O METOMIOB TIO-
HCKa IIOBBIIIAETCS BEPOSITHOCTD OOHAPYKEHUS U CO-
KpallaeTcsi BpeMst OCMOTpa.

OcHoBHasi Tpo0JsIeMa COCTOUT B TOM, YTOOBI ITPH
BCEX YCOBEPILECHCTBOBAHUSX COXPAHUTD JIETKOCTb U
yao06¢cTBO oOpamienus ¢ obopynosanueM. s 3To-
ro, B YaCTHOCTH, TpeOyeTcs, 4TOOBI YyBCTBUTEIIb-
HBIA JIEMEHT IE€TEKTOPA, BBIHOCUMBII Ha KOHEL] 10C-
MOTPOBOH LITAHI'H, UMEJI MUHUMAJIbHO BO3MOKHBIC
rabaputsl 1 Bec. {1 BU-anmapaTypel BaxHO obec-
e4uTh Oe3omacHble, HO 3P (PEeKTUBHBIE TApaMETPhI
usitydyeHus. Heo6xonumo Takxke pemuTts mpoodJie-
Mbl (PYHKLMOHAJIBHOM M KOHCTPYKTUBHOIH COBMeC-
TUMOCTHU PA3JIMYHBIX TEXHUUYECKUX CPEICTB.

[IprMepoMm yCIIeHOro pereHust 3THX 1 MHOTUX
APYTHUX TPYAHOCTEH CIIY>KUT CUCTEMa JJIs1 JOCMOTpa
asroTpancnopra S-1100 («lo30p»), mo3possomas oCyuecTBIATb OAHOBPEMEHHO
JIOKALIMIO 0ObEKTA ¥ BECTU TEJIEBU3NOHHOE HAOJIIOIEHHE 32 00CIIey MOl 30HOi (pHC.
5.8). B nerkuii masiorabapuTHBII aHTEHHBIN OJI0K CUCTEMBI, ocyliecTBIsomuii BY-
30HAMPOBaHUE, BCTPOCHA MUHUATIOPHAs! TEJICBU3MOHHAS KAMEPa, COPUEHTHPOBaHHAs
II0 MarpaMme HampaBJICHHOCTU aHTEHHBI, YTO MO3BOJISICT TOYHO HAOJIIOAATh 30HY
OTKJIMKA IPH MOJTyYCHUHN CUrHauIa Jiokauuu. KoHcTpykuus npudopa nossosisier 06-
CJIEIOBATh caMble TPYIHONOCTYIIHbIE MecTa (puc. 5.9).

Takyio cucteMy MOYKHO JOIIOJTHUTh MajIorabapuTHBIM 103UMETPOM, IETEKTOPOM
B3pBIBYATHIX BEIIECTB U HAPKOTHUKOB, IPUOOpaMHU /1JIs1 OOHAPYKEHUS YaCOBBIX MeXa-
HU3MOB U MarHUTOB U APYTHUMU
CpefcTBaMH 00CJICIOBAHMUSI.

Ecmm xosmaecTBo anmaparty-
PBI ¥ TIPUCIIOCOOJICHUI MJIH OCO-
OCHHOCTH BBINIOJIHIEMBIX 3a/1a4
MIPEBBICAT BO3MOXHOCTH IIPUME-
HCHUSA CTAaHIapTHOTO 000py-
JOBaHusl, Ha IOMOILLb IPUAYT pa-
AMOYTPABJIIEMOE IIACCH C MaHU-
IIyJIATOPAaMHU, CpPencTBa HEUTpa-
JIM3aLMU U JIpyroe 000opyi0BaHue,
paccMOTpeHHe KOTOPOro BBIXO-
JUT 3@ PaMKH IAaHHOW KHUTH.

Puc. 5.9. Cucrema «/lozop»
B paboTe
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MeTaaao,qe’mKTopbl

CrarnuoHapHble META/UTOMCKATE M Mbl BCE BHJIC/IM B @3POIIOPTAX M HAa KPYITHBIX
craguonax. Ho ectpb u ipyrue, nopraTuBHbIC IPUOOPHL. Py4yHOI MeTaIonCcKaTe b
NPUMEHSIIOT JIJIsi OBICTPOI M CKPBITHOW MPOBEPKU HA HAJIMYUE OPYKHs, TUKTO(O-
HOB ¥ IPYTHUX YCTPOMCTB.

CpabaTblBaHHE METAJIIOMCKATEIS 3aBHCUT KaK OT MacChl METAJLTYECKOTO TIPe/-
MeTa, TaK M OT PACCTOSTHUS 10 Hero. YToObI 0OHAPYKUTH MEJTKHIA TPEMET, IIPHOOP
JIOJDKEH HaXOUThCS OYeHb OJIM3KO OT Hero. [1pu aToM OoJiee KpymHbIE TPEIMETHI
OyIyT 9KpaHUPOBaTh MEJIKKE, ¥ TOCJICIHUE OCTaHyTCs He3aMeueHHbIMH. Ha npak-
THKE 3TO 03HAYaEeT, YTO MUMO METAJIJIONCKATEIISI MOYKHO MTPOHECTH MUHUATIOPHBIE
«KYYKI», €CJIU CIIPATATh UX JOCTATOYHO ITyO0K0. ONpene/mTh HyXKHYIO TTyOuHy
MOKHO METOIOM P00 U OIMMOOK, UCHOJIb3YsI METaJJIOUCKATEIb TOTO THIIA, KOTO-
PbIM OyIeT MPOU3BOUTHCS MPOBEPKA.

MertasutofieTeKTop MpeHa3HavYeH 115 IOMCKa METaJUTMYECKUX IPEIMETOB U3 Uep-
HBIX U I[BETHBIX METAJIJIOB B HEMPOBOJISIIMX M CJIa00 MPOBOIAIIMX cpenax (IepeBo,
ofleXxa, TiactMacca U T. 11.). CyIiecTByeT MHOYKECTBO MPOMBIIUICHHBIX KOHCTPYK-
I METAJUIONECTEKTOPOB. BHENIHMIT BUI OHOTO U3 HUX TpeficTaBiieH Ha puc. 5.10.

[Tpubop nMmeeT 3BYKOBYIO M CBETOBYIO CUTHayM3aImIo. J[albHOCTh OOHApYIKe-
HUS MeTajmdecknx npeaMeto oT 20 o 200 M.

CraunoHapHbIM apOo4HbIN MeTanaoaeTekTop «[1onck-3M»

CrainioHapHbIil CeJICKTUBHBIA BUXpeBoil MeTaiutoneTrekTop «Ilonck-3M» (puc.
5.11) npenHa3HaueH AJi1 OCYIIECTBJICHNS KOHTPOJISI IOCETUTENIeH Ha HAaJIMIHe TOJ
OZIEK/10} OTHECTPEJIBHOTO WIIN XOJIOJHOTO OPY>KUS ¥ CPEACTB HEIVIACHOIO CheMa UH-
(dopmarm Ha 00bEKTaX ¢ KOHTPOJIMPYEMBIM JOCTYIIOM.

OH nMeeT BO3MO)XHOCTh HACTPANBAThCS HA Pa3IMYHbIe Macchl MeTaiuia. [Ipoct
B MOHTa)K€ U HACTPOIKE, OT/eJIaH Mol IIEHHbIE TOPOIbI IepeBa M TApMOHNYHO BCTpa-
uBaeTcs B J1000ii iBepHO# mpoeM. [IpenycMoTpeHa cBeToBasi M 3ByKOBasi CUTHAJIH-
3anusi. B mogenmn «Ilonck-3MP» mpenycMoTpeH BCTPOEHHBII 1IaTYNK HOHU3UPYIO-
HIETO M3JTyYEHHUsI, YTO TIO3BOJISIET M3EJIMI0O KPOME BBIIOJIHEHUS] OCHOBHOU (YHK-
IIIHM KOHTPOJIUPOBATD TPOHOC HA OXPaHSEMBII OObEKT UCTOUHUKOB Pa/IMOAKTUBHOTO
U3JTyYCHHSI.

OcHoBHbIE XapaKTePHCTUKH

HIUPHUHA TPOXOIA, M ..eveirieeniiieiieenieeeiee e 0,8
CKOpOCTb CJICHOBaHMUS Yepe3 MPOXOf, M/C ......... 10 2
BeposiTHOCTD 00HAPYKEHUS OPYKHUS, Yo............ 0,95

BepOHTHOCTb JIOXKHBIX TPEBOT, %

Puc. 5.10. Py4noii MmeTassioneTekTop
«Metor 22»
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Puc. 5.11. Cranmo-
HapHBII CEIEKTUB-
HBIIA BUXPEBOI
METaJUTOETEKTOP
«ITouck-3M»

Puc. 5.12. ITopra-
TUBHBIU MeTaJJIoJIe-
tektop «K COMET»

[MoprarnBHbI MeTannogerekrop «COMET»

[TopratusHeii py4Hoit metaiouckaresib «KCOMET»
npeacTaBisieT co0oil pyyHOI MOJTYIIPOBOTHUKOBBIA PUOOP
(puc. 5.12).

W3znenue BeIMOJHACT ciieayiomye GpyHKIUN:

» ompenessieT HaJMYNe METaUIMIeCKUX BKIIIOYEHHH B
CTPOUTEJIbHBIX KOHCTPYKLUSAX, MEOEIIH, IOYTOBO# KOP-
PECIIOHICHLINH U OJICHKIE YEI0BEKa;

» WICHTU(GUIMPYET TOKOBEIYIINe IIPOBOIHUKH 32 HEMe-
TAJUTMYECKUMU IperpajiamMu.

[Tpubop nmeet masble rabapuThl, CBETOBYIO U 3ByKOBYIO
VHIMKAIMIO OOHAPYKEHUsI META/UINYECKUX IIPEIMETOB, HU3-
KO€ 3HepronorpedsieHue, yCTONYMBOCTb K BHEITHUM ITOMe-
XaM, 4TO JIeJIaeT €ro OYeHb YAOOHBIM B UCIIOJIb30BAHUM.

Hapsiny ¢ npogeccrnonaibHbIMU IPOMBIILICHHBIMU 00pas3-
LJaMH, KOTOPBIE CTOAT NOBOJIBHO IOPOT0, MJI PEICHUs Ba-
HIAX 3aa4 MOKHO HCIIOJIb30BaTh U NPUOOPHI, U3TOTOBJICH-
Hble camocToATeIbHO. OHU UMEIOT JOCTATOYHO BBICOKHUE Xa-
PaKTEpUCTHUKY, II0OJYAC HE YCTYyIAloNIUe IIPOMBIIICHHBIM
obpasiam. Hike onmiceBaloTCsl HECKOJIBKO TaKUX YCTPOICTB.

[I[pakTHYECKHE CXeMbl MEeTal(10AeTEKTOPOB
(MeTanaorcKareanen)

[IpuHuun neficTBus ONKMChIBAEMBIX HUKE NMPUOOPOB OC-
HOBaH Ha CPaBHEHUM 3HAYCHUI 4aCTOTHI KOJIeOaHMil IBYX re-
HEPaTOPOB: 00Pa3LOBOIo U NEPeCcTPanBaeMOro, 4acToTa Ko-
TOPOro U3MEHsIETCs 110Jl BO3ICHCTBUEM Ha €ro KojiebaTesib-
HBII KOHTYpP MCKOMOI'O MeTajuimdeckoro npeamera. Ilo
CPaBHEHMIO C IPYTMMH U3BECTHBIMU METOIaMU — MOCTOBBIM
(peructpupyercs paszdajaHC U3MEPUTEIBHOIO MOCTA, B OTHO
U3 IUIeY KOTOPOIro BKJIIOYEHA MOMCKOBasl KaTyIKa), CABUTa
(a3 (m3mepsietcs Gpa3oBBIil CABUT KoJIeOaHMA 00Pa3IoBOrO 1
nepecTpanBaeMoro reHepaTopoB), NnepefaTIYuK-IPUeMHUK
(peructpupyeTcs nepensiydacmas MeTaJUIMYECKUM Ipeame-
TOM PaJIMOYaCTOTHAsI SHEPrusi) — METOJl CPaBHEHUS 3Haye-
HUH 4acTOTHI (MHBIMA CJIOBaMH, METOJ OueHuil) meHee 3¢-
(exTuBeH, oqHAKO OoJiee mpocT B peaym3auuu. [loctpoen-
HBIE C €r0 HUCIOJIb30BAHUEM METAUIOMCKATEIM KOMIIAKTHBI,
He TpeOyIOoT TIATeJIbHOW HACTPOMKH U Mep TIO JKeCTKOU CcTa-
OWUIM3alMU YacTOThI, HEIPUXOT/IMBBL B SKCILTyaTaluu, OJia-
rojiaps YeMy U HOJTyYHJIU IIUPOKOE PaclpoCcTpaHEHHeE.
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[Ipenaraemple BameMy BHUIMaHHIO YCTPOMCTBA BBIITOJTHEHBI HA TOCTYITHOM 2J1e-
MEHTHO# 0a3e M MOTYT OBITh C YCIIEXOM HCTIOJIb30BaHBI HE TOJIBKO MPU 000PyI0Ba-
HHY TailHUKOB, HO M B CTPOUTEJILCTBE, KOMMYHAJIBHOM XO3STICTBE, 1J151 IOMCKA CKPBI-
TBHIX TIO]] CJIOEM 3€MJI MyCOpa WMJIM CHEra, JIIOKOB M KPBIIIEK KOJIOMIEB, PEIIETOK
BOJOCTOKA U T. 1. Kpome Toro, aTu mpubOpsl MOKHO C YCIIEXOM HCIIOJIb30BATh HJIs
00Hapy’KeHHUs TAUHUKOB U CKPBITHIX METAJUIMYECKUX MIPEAMETOB.

MeTtaaaoncKareab Ha OAHOM MHKPpOCXeMe

MertasionckaTeb, IPUHIMITNAIbHAS CXeMa KOTOPOro n3o0paxeHa Ha puc. 5.13,
coOpaH Bcero Ha ogHoi MukpocxeMe K176JII12. Onun u3 ee snemenros (DD1.1)
HCIOJIb30BaH B 00pa3LoBOM reHeparope, apyroit (DD1.2) — B nepecTpanBacMoM.
KonebarenmpHbIil KOHTYP 00pa3ioBOTO reHepaTopa COCTOUT U3 KaTymku L/ 1 KOoH-
nencatopos CI, C2, a nepecTpauBacMoro — 13 OMCKOBO# KaTylKku L2 1 KOHIEeH-
catopa C4; nepBblil IepecTpanuBaioT NepeMEeHHbBIM KoHaeHcaTopoMm C1, BTOpoil —
nondopom eMKocTH KoHaeHcaTopa C4.

Ha ssiemenTe DD 1.3 BbIIIOIHEH CMECUTEN b KoJIeOaHUi 00pa31ioBoil U IepeMeH-
HOi1 yacToT. C Harpysku 3TOro ysja — IEPEeMEHHOro pesucropa R5 — cursai
Pa3HOCTHOI 4acTOTH IOCTYINAET Ha BXOX 3jieMeHTa DD1.4, a ycusieHHOe UM Ha-
MPSHKEHUE 3BYKOBOM 4acTOThl — Ha roJIoBHbIE TesieoHbl BF 1.

[TpubGopom MOKHO OOHAPYKUTH MSATHKOIIECYHYI0O MOHETY (IOTepecTpOeUHYyIO
OCHEKHYIO eIMHUILY ) Ha Ii1yonHe 10 60 MM. A KPBIILIKY KaHAJIM3aLMOHHOIO KOJIOA-
1a — Ha riryouse 10 0,6 M.

+

A L L
Kk BbIB. 14 DD1 R7 [I] — 9B
39k a0k || C10
L1 0,047
r _
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- cs L L c7 Puc. 5.13. ITpununuaisaas
51 36 cXxeMa MeTaJIJIONCKaTeNsd Ha

OJTHOW MHKpOCXEMe
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N MeTanaoHcKarenb Ha ABYyX MHUKpOCXeMax

Hecxkosbko OoJtbIeii 4yBCTBUTEIBHOCTBIO 00J1a/1aeT METaJJIOUCKATEITb, COOpaH-
HBIii IO cXeMe, IPUBEICHHON Ha puc. 5.14. 31ech B KadecTBE CMECUTES U YCHUIIH-
TeJIsl KosleOaHuii pa3HOCTHOM YacToThl puMeHeHa Mukpocxema K118YH1/I. O6-
PasLoBbIii U IepecTpanBaeMblii TeHEpaTOPbl 3TOro NPHOOpa TaKkKe UICHTUYHBI 110
cxeme, KaX/blil N3 HUX BBIOJIHEH Ha ABYX uHBepTopax (DD1.1, DD1.2 u DD2.1,
DD2.2 cootBetrcTBeHHO), anemenTsl DD1.3 u DD2.3 — Oydepnbie (ocaadmsior
BJIMSIHUE CMECUTENIS Ha reHepatopbl). OOpasLoBblil TeHepaTop HaCTPauBaloOT Ha
3a/laHHYI0 YacTOTy NepeMeHHBIM KoHzieHcatopoM C1, nepecTpanBaeMblii — MOJ-
6opom eMkocTH KoHeHcaTopa C2.

MeTtaaaoncKaTteab MOBbILLIEHHON YyBCTBHUTE(IbHOCTH

[ToBBICHTE YYBCTBUTEIBHOCTb METAJUIOUCKATENS, B KOTOPOM HUCIIOJIb30BaH Me-
TO/1 OMEeHMI, MOJKHO, HACTPOMB 00Pa3IOBhIil reHepaTop Ha 4acToTy B 5—10 pas 60J1b-
IIyI0, Ye€M YacToTa MepecTpanBaeMoro. B aTom cityyae BO3HUKAIOT OMEHUS MEXKILY
KoJieGaHUAMY 00pa3LloBOro reHeparopa 1 osmkaiieii no yacrore (5—10-it) rapmo-
HUKOH IepecTpanBaeMoro reueparopa. Pacctpolika rnocsenHero, ckaxeM, BCero Ha
10 I'y npUBOUT K YBEJIMYEHUIO YaCTOTHI PA3HOCTHBIX KoJieOanmii Ha 50—100 I'm.

NMmeHHO TakuM c11ocoOOM JOCTUTHYTa HOBBIIIEHHAs 1yBCTBUTEILHOCTD IPUOO-
pa, cxema KoToporo u3odpaxkena Ha puc. 5.15. IlaTukoneedynyio MOHETY ¢ €ro Imo-
MOIIBIO MOJKHO OOHapy:KuTb Ha riryouHe 10 100 MM, a KpBIIKY KOJIOAIa — Ha
riry6ouse o 0,65 m.

O0pas31oBblii reHepaToOp METAVIONCKATE IS BBIIIOJIHEH Ha IBYX 3JIEMEHTaX MUK-
pocxeMbl DD2 n HacTpoeH Ha yacToTy 1 MI'. TpeGyemyto cTabuIbHOCTD 4aCTOTHI
oOecrieunBaeT KBapleBblil pesoHaTop ZQ1.

B nepecrpanBaeMoM reHepaTope MCHOJIb30BaHbl Ba 3JIEMEHTa MUKPOCXEMBI
DD1. Ero konebatenbHblit KOHTYp L1C2C3 VD1 HacTpoeH Ha 4acTOTY B HECKOJIb-
KO pa3 MEeHbLIYI0, YeM 00pa3LloBblil reHepaTop. [ HacTpoiiku KOHTypa HCHOJIb-
30BaH Bapukan VDI, HanpskeHHe Ha KOTOPOM PEryJupyloT NEpeMEHHbIM pe3uc-
TopoM R2.

CmMecuresib BEIIOJIHEH Ha 3yiemenTe DD 1.4, B kadyecTBe Oy(hepHBIX UCIOIb30Ba-
Hbl 351eMeHTsl DD 1.3 u DD2.3.

Kax 1 B 00enx mpepyux KOHCTPYKIMSAX, MHIMKaTOPOM IOKMCKa CIIyKaT ro-
JIoBHBIE Tesie(oHbl BFI.

Kasplit n3 Metasutonckatesiei (1Ba IpeablIy X U pacCMaTPUBAEMBblil) CMOHTH-
pOBaH Ha MEYaTHOM IIaTe U3 (OIBIUPOBAHHOIO CTEKJIOTEKCTOJIUTA TOJIIUHON
1,5 mM. Ilnatel paccunTaHbl Ha yCTaHOBKY MOCTOSIHHBIX pesuctopoB MJIT-0,125
(MJIT-025, BC-0,125), xonnencaropos KT-1 (C2—C7 — B nepsom; C2, C5—C8 —
Bo BTOpoM; C2, C3, C5—C7 — B TpetbeM), KM-4 nmu K-10-7B (cooTBeTcTBEHHO
C8—ClI10; C3, (4, C9—C12, C15, Cl6; C2, C3, C5—C7) u K50-6 (ocTanbHbe).

J11g mepecTpoiiky reHepaTopoB 0 YaCTOTE IPUMEHEHbI IEPEMEHHbIE KOH/ICH-
CaTOPHI C TBEPBIM IN3JICKTPUKOM OT MAJI0rabapUTHBIX TPAH3UCTOPHBIX IPUEMHHU-
KoB «Mup» (B nepsom ycrpoiictse) u «Ilimanera» (Bo Bropom). Pazymeercs, Bo3-
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MOYKHO HCIIOJIb30BaHHE U JIIOOBIX IPYTUX HOAXOMASAIIMX 10 radapuTam U 3HAUYCHHUSM
MUHHUMAJIbHOM 1 MAKCUMaJIbHOM €eMKOCTH KOHIICHCATOPOB, B TOM YMCJIE 1 TIOICTPO-
eunbix KITK-3 emrocthio 25—150 nd.

[Tepemennsie pesuctopsl RS (puc. 5.13) u R2 (puc. 5.15) — manorabapuTHsle
JII0O0ro THMA.
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O}(%@{emﬁo YMEHBLICHUS] pa3Mepa CMOHTHPOBAHHBIX ILIAT 110 BBICOTE OKCHIHBIC
konfieHcatopel C/1 nepsoro Merasuiouckaresss 1 C9 TpeTbero yCTaHOBJICHBI I1a-
paJIeNIbHO IJ1aTaM (MX BBIBOIBI COTHYTHI oA yriioM 90°). KBapiiesnlil pe3oHaTop
CMOHTHUPOBAH Ha OTJEJBbHON IUIATE U3 CTEKJIOTEKCTOJIUTA, 3aKPEIJICHHOH Mapail-
JIEJIBHO OCHOBHOM CO CTOPOHBI JIeTajIeH.

Kartymku L1 mertasiouckaresieil, cCoOpaHHbIX 110 cxeMaM Ha puc. 5.13 u 5.14,
HamoTaHbl Ha Geppurosbix (600HH) koJsiplieBBIX MarHUTOIIPOBOAAX TUIIOPa3MeEpa
K8672. B nepBom karymika copep:xkut 180 ButkoB nposoaa [IDJIIIO 0,14 mMm, BO
BropoM — 50 BuTkoB [1DJIIIO 0,2 MMm. HamoTka B 0001X citydasix — paBHOMEp-
Hasi 1I0 BceMy NepUMETPYy MarHuToIpoBoja. B mepBom ycTpoiicTBe KaTylka mpu-
KJieeHa kiieeM bd-2 HermocpencTBEHHO K MeYaTHOM 11aTe, BO BTOPOM (13-3a HeJlo-
CTaTKa MecTa) — K HeOOJIbIIOMY YTOJIKY, COTHYTOMY M3 JINCTOBOT'O MOJIMCTUPOIIA
TOJILIMHON 1,5 MM U IPUKJIGEHHOMY 3THM XK€ KJIeeM K IUIaTe.

[TonckoBas KaTyIIKa Ka)KI0ro U3 TPeX MeTaJuIoucKaTesieil HaMoTaHa B KOJIbIIe,
COTHYTOM M3 BUHWJIOIUIACTOBOI TPYOKH BHEIIHUM JMaMETPOM 15 M BHYTPEHHUM
10 mm. Hapy:kHblil auameTp KoJiblia nepBoro rnpudopa — 250 MM, BTOPOro U Tpe-
Thero — 200 MM, Kom4ecTBO BUTKOB — cooTBeTcTBeHHO 100 m 50, mpoBom —
[MoIMIO 0,27 mm. Ilociae HaMOTKH KOJIBLIO OOEPHYTO JICHTOM M3 aJIOMUHUEBOM
(hosIbr Y [17151 AJIEKTPUUECKOT0 SKPAaHUPOBAHUS (HEOOXOMMMOTO JIJIT YCTPaHEHUS BITH-
SIHUSI EMKOCTH MEXIY KaTyIIKOH 1 3emuieit). [Ipr HaMOTKe JIGHTEI ciie1yeT IOMHHUTD,
YTO 3JICKTPUICCKUN KOHTAKT MEXKIY €€ KOHIIAMU HEeOITyCTUM (B IPOTUBHOM CJIy-
yae 00pasyeTcsl 3aMKHYTbIi BUTOK).

7151 3aIMTEl OT MOBPEXKICHUN (OJIBIY OOMATBIBAIOT OJHUM-IBYMSI CJIOSIMH I10-
JIMBUHWJIXJIOPUIHOW U30JIALIMOHHON JICHTHL.

CrieryeT OTMETUTb, YTO JUaMETP IOMCKOBOM KaTYIIKA MOKET ObITh KaK MEHb-
11e, Tak 1 OoJIblIe YKa3aHHbIX 3HaueHUi. C ero yMeHbLICHUEM IUIOIIA/Ib 30HbI 00-
Hapy>KEHUs Cy)aeTcsl, HO NpuOOp CTAaHOBUTCS 00Jiee€ YyBCTBUTEJIBHBIM K MEJIKUM
IpeaAMeTaM, C YBEJIMYEHUEM K€, HA000pOT, 30Ha OOHAPY:KEHHUsS paclIupsieTcs, a
YYBCTBUTEJIPHOCTb K MEJIKUM IIpeMeTaM CHMKaeTcs. JJ1s MHAMKaLUK IOMCKa BO
Bcex npubopax npuMeHeHsl rosioBHble Tesiedonsr TOH-2.

[IutaTe MeTastoncKaTes MoxHO oT 6atapen «Kpona» wimm 711-0,115, a eciin
HE CMYIIAIOT rabapuThbl, TO U OT COCIMHECHHBIX I1OCJIEOBATE/IbHO ABYX Oarapeii
3336 wm mectH 37eMeHToB 316, 332.

Bmecrte ¢ MCTOYHMKOM NUTaHKS CMOHTHUPOBAHHYIO IUIATY M OPraHbl ynpasiie-
HUS TIOMETIAIOT B HEOOJIBITYIO TUIOCKYIO METAIUIMIECKYI0 KOPOOKY (JIaTyHb, JTyKe-
Has ecTb TouHOi 0,4—0,6 MM) U 3aKpEIUISIOT MOCJICAHIO Ha ITaHIe, U3ro-
TOBJICHHOH U3 IOPaJIIOMUHUEBOI TPyObl BHEIIHUM AuameTpoM 16—20 mm.

yHI/IBepcaﬂbeIﬁ MeTaaaoncCKarelab

MerTassionckarenu, 0 KOTOPbIX pacCcKasblBaIOCh paHee, pacCUMTaHBl Ha OOHA-
py’KE€HHEe B OCHOBHOM CPAaBHHUTEJILHO OOJIBIIMX METAJITIMIECKUX ITPEIMETOB Ha pac-
CTOSIHUM HECKOJIBKUX JI€CSITKOB CAaHTUMETPOB. C MX IIOMOUIBIO TPAKTUYECKH HEBO3-
MOYKHO OIPEIEIIUTh TOYHOE MECTONOJIOKEHHEe, CKa)KeM, I'BO3/ICH, CKPHITOU Hpo-
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Puc. 5.16. ITpuHnmmnmanbpHas cxeMa YHUBEPCAJIbHOTO METAIJIONCKATES

BOJIKM B CTEHE WJIX 110JTy, TIOCKOJIbKY pa3pelialomiast CliocOOHOCTb METa/UIOMCKaTe-
JIsl HU3Ka U3-32 TPOMO3/IKOCTU BBIHOCHO# KaTyiky (quametp 200 mm). K npumepy,
C TaKO# KaTyIIKO# IpyIa 6JIM3KO paclosIoKEHHBIX I'BO3/IeH MOYKET BOCIIPUHIUMATh-
sl KaKk HeKkuit 0oJibIoi mpenmeT u3 Metasuia. Kpome Toro, 6osiee ynaaeHHble Mac-
CHBHBIE IIPEIMETHl MOT'YT SKPaHUPOBATh OJIM3JIEkKALME MEJIKUE, HAIIPUMED Te XKe
I'BO3IM B ICPEBSHHOM HACTHJIEC Ha KeJie300eToHHbIX TumTax. Ha puc. 5.16 npen-
CTaBJIEH YHUBEPCAJIbHBIN METaJUIOUCKaTE b, CIIOCOOHBIH OOHAapYKUBATh KaK MeJl-
KHUe, TaK ¥ KpyIHble MeTauinueckue npeameTsl. OH cHa0KeH HeCKOJIbKMMU CMEeH-
HBIMU KaTyIIKaMH auameTpoM oT 25 1o 250 MM, 4To Mo3BOJISeT 0OHapyKUBaTh
MECTOIIOJIOKEHUE MEJIKUX IPEIMETOB C TOYHOCTBIO 10 MAJUIAMETPa Ha paccTosl-
HHMU HECKOJIbKMX CAaHTUMETPOB, a KPYIHbIE IPEMETH — Ha PACCTOSHUU HECKOJIb-
KUX JIECSITKOB CAHTUMETPOB.

ITpunimn paboTel MeTa/IOUCKaTEN s — TPAAUIUOHHBIA. OH COEPIKUT ITAJIOH-
HBIl FeHepaTop, COOpaHHbIl Ha Jlorndeckux aiementax DDI1.1 v DD1.3 ¢ yacro-
Toit reHepauun npumepHo 100 xI'1, 1 nepecTpauBaeMelil reHepaTOp, BHIIOIHEH-
HbIil Ha 3s1eMeHTe DD1.2 M 0fHO# U3 BBIHOCHBIX KaTyIIeK MHIYKTUBHOCTH, MOA-
KJIIOYaeMBIX K reHepatopy uepes pasbeM XS/. Curnaisl o60ux reHepaTopos
IOCTYIAIOT Ha CMECUTeSIb, cCOOpaHHblil Ha asieMeHTe DD1.4. K BbIXORy cMecuTens
yepe3 GuwibTp R4C4, ocnabisomuil BHICIIME YaCTOTHI, TOAKJIIOUYCHBI TOJIOBHbBIC
Teseonsl (yses A2). Il nosryyeHus: 6osibiueil TpOMKOCTH 3ByKa KallCIoJIu Tejle-
(OHOB COEAMHEHBI NTOCIICA0BATEIbHO.

IToka BO/IM3M BBIHOCHO# (CMEHHOI MJTM IIOUCKOBO# ) KaTYIIKU HET MeTajlla, B Te-
JiepoHax OyzieT 3ByK BIIOJIHE OIPEe/Ie/ICHHOM TOHAIbHOCTH, YCTaHOBJICHHO! IIepeMeH-
HbIM pesuctopoM R2. [1pu npubimkeHUn e KaTyIIKH K METaJJIMYeCKOMY IIpefime-
Ty TOHAJIBHOCTb 3ByKa OyJeT U3MEHATbCS. MeTasuioncKaTesb MUTaeTcsi oT Oatapen
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KJIIOYEHUH CMEHHOM KaTyIIKU.

Kpome ykaszaHHO#1 Ha cxeme MOYKHO IIpUMe-
HATh MukpocxeMbl KS61JIA7, K561JIA7,
KS64JIES. [ocrosiaubie pesuctopsl — MJIT-0,125, nepemennslit R2 — CI15-2 nm
apyroit masorabaputHeiil. OxcuaHblil KoHgeHcatop C5 moxet ObiTh K50-6, K53-1,
ocrasibHble KoHeHcaTopel — KJIC, KM. T'ostoBuele Tenedonst — TOH-2A ¢ pery-
JIATOPOM T'POMKOCTH. VX HY’KHO HEMHOT'0 J0padOTaTh: YCTAHOBUTb HA KOPITyce pe-
ryJIATOpa IPOMKOCTH T'He3no XS2 oT masiorabapuTHbIX Tejae(oHOB (B 3TO T'HE3NI0
BCTaBJISIOT BIWWIKY XP2 OT Takux e Tene(oHOB), yIaauB MpeaBapuTeIbHO TIPOBOJ C
BWIKOH. U, KOHEYHO, COCIMHUTD KaIlCIOJIN MOCIICI0BATEIBHO.

Ucrounuk nuranus, 6atapeto GBI, cOCTaBJIAIOT U3 YEThIPEX MOCJICI0BATEIbHO
coenrHeHHBIX akkyMmyJiiTopoB [-0,1 nmu [-0,06. [TockosbKy akKyMyJIsITOpPBI CO
BpPEMEHEM UCTOLIAIOTCS, /U151 TOJI3aPsi/IKKA OaTapen UCIIOIb3YIOT IPOCTOE 3aPsIHOE
ycrpoiicTso (y3es1 A4 Ha puc. 5.17), BKitouaemoe B pazbeM X.S1 ¢ TOMOILBIO ISTH-
LITBIPbKOBOM BUJIKH.

Hetamm y3ma A1 MeTayyioncKaTesist, KpoMe pa3beMoB, OaTapen 1 MepeMEeHHOTO
pe3ucTopa, CMOHTUPOBaHbI Ha HEOOJIbILION TIEYaTHOM IJ1aTe, KOTopast BMecTe ¢ Oa-
Tapeeil akKyMyJIsITOPOB pa3MellleHa B HEOOJIBIIOM KOpIlyce — KOpPOOKEe H3-TIOf
JiekapcTB. Ha Kpbllike KOpOOKH KpEIsiT pa3beM, a 4yepe3 OTBEpCTUE B AHE IPOITyC-
KaloT JIByXIIPOBOJHBIN LIHYP, KOHIIBI IIPOBOIOB KOTOPOI'O MIPUIIAUBAIOT K Pa3beMy
XP2. Ilepemennslii pe3uctop R2 kpenat Ha OOKOBOI cTEHKE KOPOOKU.

Cmennble kaTymku guamerpoM 1o 100 MM msroraBimBaroT Tak. CHavasia Ha
oIfpaBKe HEOOXOIMMOTo TUaMeTpa HaMaThIBAIOT OOMOTKY, KOTOPYIO OOMaTHIBAIOT
CJIOEM JIAKOTKaHH, a MOBepPX — MEAHOH JyxeHoi ¢oJiproit. Hauano u xonery o0-
MOTKH U3 (POJIbI'M HE TOJKHBI KacaTbCsl APYT APYyra, I03TOM MEXIY HUMHU OCTaBJIsl-
10T 3230P B HECKOJIBKO MIJLJIAMETPOB.

3artem u3 GoJIbrHPOBAHHOIO MaTepuaia U3roTaB/IMBalOT OCHOBAHKUE B BUJIC [IUC-
Ka, Ha KOTOPOM Maiikoil KpenaT pasbeM. C BHYTpPEHHEH CTOPOHBI HA OCHOBAaHUU
OCTaBJISIIOT Ha KPalo KOJIbLIEBYIO (POIBIMPOBAHHYIO IIOJIOCKY, HE 3AMKHYTYIO Ha KOH-
Lax, a Tak’ke MOJIOCKY-IIPOBOAHUK K pa3beMy (C 3TOH MOJIOCKOH COCIMHSAIOT KOH-
TakThl 2 1 4 pasbema; cM. puc. 5.16). K ocHoBanuio npunausaoT (HoJibroByro 00-
MOTKY KaTyIIK{ TaK, YTOOBI 3a30pbl OOMOTKM U KOJIBLICBOW MOJIOCKM OCHOBAHMS
coBnaju. B ciydae HE0OXOOIMMOCTH Ha OCHOBaHMHU pa3MelaioT KoHaeHcatop C,
BBIBOJIbI KOTOPOI'O MOJMANBAIOT K BbIBOJIaM 3 U [ pa3bema, T. €. MOIKJIIoYaloT Ia-
PAJICJIBHO KaTyIIKE MHIYKTUBHOCTH.

[Tociie npoBepku Katyuku (oMmMeTpoM) 1 nogdopa konpeHcaropa CI (pu Hajia-
KMBAaHUM METAJIJIOMCKATEJIs1) IPUIIAUBAIOT KPBILIKY U3 (hOJIBIMPOBAHHOIO MaTepHa-
J1a, U3rOTOBJICHHYIO HAallOl00Me OCHOBAHMSI C HE3aMKHYTOH KOJIbLIEBOI MOJIOCKOH.

N/
&
“C10258008 | et Puc. 5.17. [puHIMIHaIbHast CXeMa 3apsiTHOTO
" I} - Bt 5 YCTPOHUCTBA AJIs1 METAJIJIOUCKATEIs
o | VD2 i
| R11M Ko
8 | o1 & A105B| GBI, Ho BHIKJIIOYATENI MUTAHUS B €€ IeNn
t | K[11056 ! HET — MHUTAaollee HaNpshHKeHne MofaaeTcs Ha
i | R2 5 1k | i 4 MHKpocxeMy uepe3 KOHTaKThl 2, 4 TIpu TOojI-
y 1
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Kartyumku nuamerpom 100 MM 1 601e€ MOYKHO U3rOTOBUTH aHAJIOTMYHO ONKCAH-
HBIM BBIILIC U COCIUHATD UX C METAJUIOMCKATEJIEM C ITOMOIIIbIO Kabess (00s3aTesb-
HO 3KPaHUPOBAHHOIO) WIMHOHN 1,5—2 M. UHAYKTUBHOCTD JTI000I KaTyILIKHU HOJHK-
Ha ObITh ipuMepHO 1,25 mI'H.

st KaTyIky uaMeTpoM (cperHuM) 25 MM 00MOTKa 0JKHA copiepkath 150
BUTKOB mpoBofa [I19B-1 0,1; nmamerpom 75 mm — 80 Butkos [19B-1 0,18; nua-
meTpoM 200 mm — 50 ButkoB I10B1 0,3. {14 katy1ek j000ro 1pyroro quaMmer-
Pa KOJIMYEeCTBO BUTKOB IIPUOJIMKEHHO OIPEEISIOT 110 GopmyJie:

[
0,025D

rne W — Konm4ecTBO BUTKOB; L — MHIYKTUBHOCTD KaTyIIKA, MKl H; D — cpennnit
OMaMeTp KaTyIIKU, CM.

Hacrpauator MeTasionckaresb B Takoi nocsyiegosaresbHocTH. [locie nsroros-
JICHUS OJTHOI U3 CMEHHBIX KaTyIIeK, Hal[PIMep CaMoil MaJIorabapuTHOIA, €€ TIOIKITIO-
qaroT K pasbemy XS/. [IBmxok pe3uctopa R2 ycTaHaBIMBAIOT B CPEIHEE MI0JIOKCHUE
1, TIOJKJIIOYMB I'OJIOBHBIE Tesie(hoHBl, 1oa0opoM KoHaeHcaTopa C3 100MBatOTCs 3BY-
Ka HU3KOro ToHa B HuX. [Ipu npubimkeHnn K KaTylike METaJIMYECKOro IpeaMeTa
TOHAJIBHOCTb 3BYKa JIOJDKHA U3MEHATHCH. 3aTeM M3rOTaBJIMBAIOT KaTYLIKy APYIoro
OMameTpa U, He MpUIanBasi KPBILIKY, [OIK/II0YAloT KaTylIKy K paspsemy XS/7. Kemna-
TEJIbHO, YTOObI MHAYKTUBHOCTb KaTYLIKK MHostydmsiach Ha 5—10 % menblue paHee
n3rotoBsieHHOI. [Togbopom konnencaropa C/ (eciu 3TO OHag0OUTCS ) TOOUBAIOTCS
3ByKa [IPUMEPHO TaKOH e TOHAIBHOCTH, YTO U B IEPBOM CJIydae.

AHaJIOrMYHO U3rOTABJIMBAIOT U HACTPAUBAIOT KaTYLIKU APYTUX PasMEpPOB.

[Tpw 3apsimke 6aTapen aKKyMyJIsITOPOB HEOOXOTUMO TIOMHHUTB O MpaBujiax 0e30-
MIACHOCTH M HE KacaTbCsl TOKOIIPOBOISAIIMX YacTeil yCTpoICTBa, HAIlpUMEP BUJIKU
XP2. Yt00bl cienaTh 3TOT Ipouecc 6osiee 0€30MacHBIM, MOKHO BOCIIOJIb30BAThCS
IU1s1 3aPSAKKM CETEBbIM OJIOKOM IUTAHMS C BBIXOAHBIM HanpsikeHrneM 9—12 B u nog-
KJt04aTh ero Kk 6arapee GBI (uepe3 KOHTAakTH 4, 5 pazbema XST) yepes pe3ucTop
conportusieHreM 470—510 Om.

Hcnoab3oBaHHE ClieHAAbHOH TE€XHHKH
NPpH NpoBepKax NOMEUIEeHHHA

W3 neTexkTHBHOH JUTEpaTyphl XOPOIIO U3BECTHO, YTO IIPECTYIIHUK BCEIAA OC-
TaBJIsIeT cJIefbl. Tak ke 1 J1000e TEXHNIECKOE YCTPOUCTBO BHOCUT KaKHE-TO U3Me-
HEHUs B OKpPY>Kalolllee IIPOCTPAHCTBO.

W ecimu 3amada pasBeqKd COCTOUT B TOM, YTOOBI CHEJIATh 3TH M3MEHEHMs Kak
MOKHO 00Jiee He3aMETHBIMH, TO 3aj1a4a TeX, KTO 3aHAT OMCKOM MTOIO0OHOM TeXHH-
KI, COCTOUT B TOM, YTOOBI 10 €[Ba YJIOBUMBIM CJIEAaM U3MEHEHHs (GU3MYECKUX I1a-
pPaMeTpoB IMPOCTPAHCTBA OOHAPYKUTh U 00E3BPEIUTh TEXHUUECKHE YCTPOIicTBA U
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FpN KoHKypeHT

MpremHnk

CkaHep

Puc. 5.18. IToBenerne Bo Bpems 6ecempt

CHCTEMBI BEJIEHHs pa3Be[KU. 3ajada TeXHUYECKOH KOHTPPA3BENKU YCIIOKHSETCS
TE€M, 4TO0, KaK IIPaBIJIO, HEU3BECTHO, KAKOE KOHKPETHOE TEXHUYECKOE YCTPOICTBO
KOHTpoJIg nH(popMaruy npuMeHeHo. I1loatomy paboTa 1o MoucKy u 00e3BpexMUBa-
HUIO TEXHUYECKUX CPENCTB HAO/IIONECHUSA 1aeT 0OHaAeKUBAIOIINN PEe3ysIbTaT TOJIb-
KO B TOM CJIy4ae, €CJIM OHa ITPOBOAUTCA KOMIUIEKCHO, T. €. OOCJIENYIOT OHOBpE-
MEHHO BC€ BO3MOYKHBIE ITyTH YTEUKH NH(OPMALIUH.

IIpuBenemM HOCTAaTOYHO YCJIOBHYIO KJIACCHU(DPHUKALUIO YCTPOUCTB ITOMCKA TEXHU-
YECKHUX CPEICTB Pa3BeIKU.

I. YcrpoiicTBa nmoncka akTUBHOIO THIIA, T. €. MCCIJIEAYIOIME OTKJIMK Ha KaKoe-
Jb0 BO3NIEHCTBUE:

>

Y VVVYV

HEJIMHEHHBIE JIOKATOPbI UCCIICAYIOT OTKJIMK Ha BO3ACHCTBUE 3JICKTPOMAarHuT-
HBIM T10JIEM;

PEHTTEHMETPBl IPOCBEUUBAIOT C TIOMOILbIO PEHTTEHOBCKO anlapaTyphl;
MarHUTHO-PE30HAHCHBIC JIOKATOPBI MCIIOJB3YIOT SIBJICHUE OPHUEHTALMU MO-
JIEKYJI B MAarHUTHOM TIOJIE;

aKyCTHUYECKUE KOPPEKTOPBL.

. YcTpoiicTBa MOMCKa MACCUBHOTO THIIA:

METaJIJIOUCKATEIIH;
TETJIOBU30PBbI;

YCTPOHNCTBA ¥ CUCTEMBI TIOMCKA IO 3JIEKTPOMAarHUTHOMY HM3JTy4YEHHIO;
YCTpOIiCTBa MTOUCKA [T0 U3MEHEHHUIO TTapaMeTPOB TesiepOHHOI JIMHUN (Harpsi-
YKEHUs, THIYKTUBHOCTH, EMKOCTH, IOOPOTHOCTN);

YCTPOMCTBA MOUCKA 110 U3MEHEHUIO MarHUTHOTO TOJIA (IE€TEKTOPHI 3alUCHI-
BaIOIICH anmaparyphl).
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B cuity pasinuHBIX NPUYUH PAKTUYECKOE NMPUMEHEHHE HAllUIA AAJIEKO HE BCe
13 IEPEUNCIICHHBIX TEXHUYECKUX cpenicTB. Hampumep, peHTreHoBCKas anmnaparypa
OYCHb IOPOra U I'POMO3JIKA U IPUMEHSECTCS UCKIIIOUUTEIBHO CIICHUAIbHBIMU T'OCY-
OapCTBEHHBIMU OpraHu3auusiMu. To e, HO B MEHbIIEH CTEIIEHH, OTHOCUTCS K Mar-
HUTHO-PE30HAHCHBIM JIOKaTopaM. TerioBu3opsl, IpubOpbl, KOTOPEIE MOTYT OOHa-
PYKUBaTh pasHULLy TEMIEPATYP, U3MEPSEMYIO COTBIMU I0JISIMU [PAjLyca, MOTYT pe-
TUCTPUPOBATh TEILJIOBYIO MOIHOCTD Nopsifika 1 MKBT. DTH oTHOCHTEINIBHO eieBbIe
MPpUOOPHI, B COCTAB KOTOPHIX BXOTUT KOMITBIOTEP, MOTJIM OBl CTaTh O4eHb d(Pdek-
THUBHBIMH 1 YHUBEPCAJIbHBIMU C TOUKHU 3PEHUS IOMCKA TEXHUYECKUX CPEICTB KOM-
MEpUECKOH pasBeiKH, TaK Kak JII0OOe TeXHUYECKOe CPEeACTBO IPU CBoeil paboTte
BBIJICJISICT B OKpY Karollee MPOCTPaHCTBO Teru1o. CKopee BCero, MOsIBJICHUE Ha PhIHKE
MOJOOHBIX YCTPOUCTB SIBJISICTCS JIEJIOM HEJlaJIeKoro OyayIuero.

151 npoTuBOEHCTBUS KOHKY PUPYIOLIM (hupMam U IIpecTyIHBIM IpyIiaM HeoO-
XOJIUMO IPEKIE BCErO ONPEACTUTD IOPSIOK BEACHHUS ACTIOBBIX Oecen 1o TesiedoHny;
OIIPENEIUTD KPYT JIULL, JOIYCKaeMbIX K TEM WJIM UHBIM CEKpeTaM; 3allPEeTUTb COTPY/I-
HHUKaM BECTH CJIy>K€OHBIE pa3roBOpbI [0 JOMaIIHUM TesieoHaM. [Jist nepenadn ma-
TEPUAJIOB, COZIEPKAILMX KOMMEPUYECKYIO TaiiHy, UCIIOJIb30BaTh TOJIBKO YCTOHYMBBIC
KaHaJIbl CBSAI3M (C HAPOUHBIM, C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX HIN(pPATOPOB).

Eciu BBl IOYyBCTBOBaJIM, YTO 332 BaMH YCTAaHOBJICH KOHTpoub (puc. 5.18), Bo
BpeMs Oecellpl UCTIOIb3YyITe CUCTeMY YCJIOBHOCTEH M CO3HATEIbHOU JIe3nH(popMa-
uuy. Hukorna He HasbiBaiiTe (paMIIIMIO, OTYECTBO cOOECEIHIKA, €CJIM 3TO M103BO-
Jsiet atukeT. HasHavas MecTo u BpeMsl BCTpeuu, NEPEXOAUTe Ha YCIIOBHOCTH, KO-
TOpBIC JIOJKHBI OPraHMYECKH BIIMCBIBATHCS B KOHTEKCT Ballero pasrosopa. Ilpu-
YUYUTE K ONPEHCSICHHOMY MOPSIKY BeeHUsl Tejle()OHHBIX MEPEroBOPOB UJICHOB
Balllell CEMbU: OHU HE JOJDKHBI COOOIIATh HUKOMY O TOM, I'[ie BBl HAXOAMTECh U
Koraa BepHeTech noMoil. [lpu maHTake mpecTynHbIMU T'PyIIIaMUd HE IBITAWTECh
TOTYAC e 3BOHUTb B MUMLuIO. LlerecooOpa3Ho «B3sTh Nay3y» U, yOEAUBIIUCD,
YTO 32 BaMH HET CJICKKHU, [I03BOHUTH C Tesie(hOHA-aBTOMAaTa B COOTBETCTBYIOLIYIO
OpraHu3aluio, PUYEM JIyUllle BCEro, YTOOBI 3TO cresiajl Ball APYyT U, HE Ha3blBast
HCTUHHOH IPUYMHBL, OPraHU30BaI BCTpeuy (IIOMHUTE, 9TO Te1e(h)OHBI MUJIULIUH TOXKE
MOTYT HPOCJTyIINBATHCA ).
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