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Cmamus noceswena ananu3y 3auuiyyeHHOCm aKyCMOIIeKMPUHECKUX KAHAI08, KOMOPbie
BO3HUKAIOM NPU NPeOOPAOBAHUN 36YKOBLIX GOJIH 6 INEKMPUYECKUe CUSHAILL (Hanpumep, 6
meneOHHbIX TUHUAX UAU U3-30 GUOPAYUTl OKOHHBIX CMEKON) U NpeOCmasiaiom Yeposy VHeuK
ungopmayuu oepanuyenHo2o pacnpocmpanenus. 1loopobrno paccmompenvt MemoOsl 3aUjunNivl
OKOH KaK c1ab020 36eHa ¢ MOYKU 3peHus eubpoarycmuyeckol bezonacnocmu. Ha ocnose ananusa
OGHHBIX O 36YKOU3ONAYUU DPATUYHBIX MUNOE OCMEKIeHUs 000CHOBLIBAeMC HeO0OX00UMOCHb
NPUMEHEeHUs CUCTNeM AKMUBHOT 3aUUMbL C GUOPOOAMYUKAMIL U 2EHEePAMOPAMU ULYMA.

KuaroueBsbie cioBa: 3amura nH(QOPMAIIHH, CHCTEMA AKTUBHOH 3aIUTHI, BAOPOJATUHK.

PROTECTION OF SPEECH INFORMATION OF THE PROTECTED
ROOM FROM LEAKAGE VIA ACOUSTOELECTRIC CHANNELS
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The article is devoted to the security analysis of acousto-electric channels, which arise from
the conversion of sound waves into electrical signals (e.g., in telephone lines or due to window
pane vibrations) and pose a threat of leaking classified information. Methods for protecting
windows as a vulnerable point from the perspective of vibroacoustic security are examined in
detail. Based on the analysis of sound insulation data for various types of glazing, the necessity of
using Active Protection Systems (APS) with vibration sensors and noise generators is
substantiated.
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AKXTyaJIbHOCTb 33714 3aIIUThI PeYeBOi MHQOPMALIMN OT YTEUKH MO aKyCTUYECKUM KaHa-
JIaM, CBSI3aHHBIX C HUCTOYHMKOM DUl 4eJIOBEeKa, 3aHMMAeT BAKHOE MeCTO B objactu Oesomac-
HoctH mH(popMarmu. CoBpeMEHHbIE CUCTEMBI CBS3U U MEPETOBOPBI MOTYT COIMPOBOXKIATHCS
PHUCKOM YTEUKH MH(POPMALUH OrpaHHMYEHHOro pacrnpoctpaHeHus. OIHIM W3 TaKUX KaHAJIOB
YTEUKH SIBJSIETCS aKy CTORJIEKTPUIECKHI KaHaJl — Iepeiaua 3ByKOBOH HHpOpMaLiK yepe3 BHO-
paLy, 3IEKTPOMArHUTHBIE HABOAKU U Npyrue ¢pusndeckre 3(pdeKTpl, KOTOpble MOTYT ObITh
3a(hUKCHPOBaHbI 3JI0YMBIIUIEHHUKaMH. JJ1 mpeRoTBpalieHnsl prucKoB MOTepu HH(OpMaLn
HEOOXOIMMO NPEANPHHSTE PST MEPONPHATHI OPraHU3aLIOHHOTO U TEXHUUECKOTO XapakTepa,
HAIpAaBJICHHBIX HAa TIOCTPOEHHE CHCTEMBI 3aIIUTHI PeYeBOH MH(POPMALMU 3aIIUINAEMOrO MO~
MELIEHUsI OT YTEUKH MO aKyCTOIEKTPHIESCKIM KaHaJIaM.

AKyCTO3JIEKTPUYECKHE KaHAJIbI BO3HUKAIOT U3-32 MPeoOpa30oBaHMsl 3BYKOBBIX BOJIH B
ANEKTPUUECKHE CUTHAJIBI, KOTOPBIE MOTYT MEPeNaBaThCs MO MPOBOJAAM HIIH APYTHUM 3JIeK-
TPUYECKUM KaHaJIaM. DTH KaHaJbl SBJSIFOTCS YSI3BUMBIMU JUIS TIEPEXBaTa MIIH MOJCIY U~
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BAHUS 3JIEKTPHYECKUX CHUTHAJIOB. YS3BHMOCTb aKyCTORJIEKTPHUECKHUX KAHAJIOB CBs3aHA C
TEM, YTO JIEKTPUIECKHE CUTHAJIBI MOTYT OBITh MEPEXBAYECHBI UJIH MPOCITY IIAHBI.

AKYyCTO3JIEKTPUYECKHI KaHaJl yTE€YKH B OCHOBHOM HCIIOJIB3YETCSI B LIEJISIX IepexBara
KOH(pHUIEHIINAIBbHON pedeBOi HHPOPMAaUU B MOMeLeHHH. JJ1s1 TOro 4YTo0BI MOJKITIOUNTh-
Csl K JIMHUM TeNe()OHHOTO aImapara, YCTaHOBJIEHHOIO B KOHTPOJIMPYEMOM TOMEINEHUH,
3JIOYMBILIUIEHHHUKH MOTYT HCIIOJIb30BaTh CIELUANBHBIE YCTPOHCTBA — HH3KOUACTOTHBIE
YCWJINTENU WM anmaparypy «BbICOKOYACTOTHOTO HaBs3bIBAaHUs». MICMONB3Ys 3TH CPEACT-
Ba, MepexsaT MH(POPMALUU MOXKET OBITh OCYLIECTBJIEH Yepe3 COSAUHUTENbHBbIE JTUHUU
BTCC, xotopsie obnanatotr MukpodonHbMm 3 dextom [1].

s obecriedyeHnst O€30MaCHOCTH MEPErOBOPHON KOMHATHI HEOOXOIUMO MPUMEHATH
TEXHUYECKHE PEIICHHUS, KOTOPbIE MMO3BOJISIIOT MPENOTBPATHTh YTEUKH KOH(PHIESHIHATBHON
uapopmanuu. K akTHBHBIM BUAAM 3aIUTBl OTHOCSATCS] TEHEPATOPHI LIy Ma, KOTOpbIe Oy IyT
3aLIyMJISITh JIMHUIO, BBIXOISIIYIO 32 MPeNesbl KOHTPOIUPYEMOH 30HBI BO BpeMst IIpOBee-
HUsI TIeperoBopoB. 1o CpaBHEHHIO ¢ TACCHBHBIMU CPENCTBAMH 3aIIUThl OCHOBHBIM HEIOC-
TATKOM JJAHHOTO METO/A 3aLIUTHI SIBJISIETCS] €ro0 JOPOrOBU3HA, & HEBO3MOXKHOCTD YIAOCTO-
BEPUTHCS B pa0OTOCTIOCOOHOCTH CaMOro ycTpoiicTBa 3amuThl. ClieayeT Tak»Ke OTMETHUTD,
YTO TAaK)KE IMOMeXa MOXKET ObITh OT(QHIBTPOBAHA 3JIOYMBIIIJIEHHUKOM. K akTHBHBIM CIIO-
co0aM 3aliThl MOJKHO TaKK€ OTHECTH W YHUYTOXKEHHE CPEACTB MPOCIYIIUBAHUA WA UX
«BBDKHraHuey. [Ipr HCTIOIB30BAHUN TAKOTO CIOCO0a B JIMHUIO MOJAETCS BHICOKOBOJIBTHBIE
umMnyJabchl (10 1500 BONBT), MPUBOASIINE K BBIXOAY U3 CTPOS TEXHHUYECKHX CPEICTB 3J10-
yMbliuieHHHKa. OJHAKO MPUMEHEHUE TaKoro crnocoda sIBISETCS KaK ONACHBIM, TaK U HE
coBceM 3(dexTuBHBIM. OMaceH OH TeM, YTO BO BPEMS NPOLECCA «BbDKUTAHUS» K JIMHUU
MOXeT OBbITb MOAKIIIOYEHO APYTroe OKOHEYHOE YCTPOHCTBO, KOTOpPOE OyIeT BBIBEACHO U3
cTposi. A ero HemoctarouHasi 3(p(HEKTHBHOCTh BBITEKAET M3 TOTO, YTO 3JI0YMBINUICHHUK
MOYKET MOIKJIOUHUTHCS K JIMHUH YK€ BO BPEMs MPOBEICHHS MEPErOBOPOB, U €r0 TEXHHUKA
ocraHercs 1ena. [loMruMo 3TOro, CyLecTBYIOT TAK)Ke Pa3IMYHbIe TEXHUUECKUE CPENCTBA, C
MIOMOIIBI0 KOTOPBIX MOJKHO HM3BJIEKaTb MH()OPMATUBHBIE CUTHAJBI U3 JIMHUH, HE UMes K
HEH MPsIMOTO rajlbBaHUYECKOT0 MOAKIIOUEHHS, a TOJIbKO HAXOMASICh PSIIOM C HEH.

K maccuBHBIM CpeacTBaM 3alUTHI IMHUH, BBIXOIAIINX 32 TPEAEIIbl KOHTPOJIUPY €MOM
30HBI MOJKHO OTHECTH OTPAaHUYUTENM CHTHAJIOB MAJIOW aMIUIUTYZIbI, KOTOPbIE MO3BOJISIOT
MPAKTUYECKH MOJIHOCTBIO OIPAHMYUTDh MPOXOXKIECHUE TIOJIE3HBIX CUTHAJIOB B JIMHUIO. K He-
IoCTaTkaM crocoba 3aliuThl OrPAaHUYHUTENSIMH MOXKHO OTHECTH €ro HE3HAYHMTEIbHOE
BJIMSIHUE Ha JINHUIO, K KOTOPOH OH MOJKJIIOUEH. JTO CBSA3aHO C TEM, YTO MOMHMO HH(pOp-
MaTHBHBIX aKyCTHYECKHX CHTHAJIOB, OH TAK)K€ MOXET OT(PUIBTPOBATH CHUTHAJBI, HEOOXO-
IOVMBbIe JIs1 pa0OThI TEXHHYECKOTO CPENCTBA, YCTAHOBJICHHOTO B IOMeIneHu. Pa3mbikaTe-
J¥, KaK TOHSTHO M3 HA3BaHMs, Pa3MBIKAIOT JIMHHIO, W 3JI0YMBILUICHHUK Y)K€ HE CMOXKET
NOJY4YUTh UH(GOPMALIMIO OT YCTPOHCTBA, KOTOPOE HAaXOAUTCs B momemeHnd. OHU MOTYT
OBITH BBITIOJHEHbI KaK B BHJE MPOCTOTO KJIIOYA, TAaK U aBTOMATHUYECKOro Mpudopa, KOTo-
pBIil OTKIIIOYAET anmapat OT JHMHUU MPHU NMOoJoKeHHOH TpyOke. Takoit crocod 3amuTs! sB-
JSIETCSL CaMbIM HAJEKHBIM M TPEOYIOLINI JOMONHUTEIBHBIX CPEACTB 3aLIUTHI TOJBKO IS
koMpopTHOro ucnonHeHus. Ho 1y Hero ectb onpeznesieHHble HENOCTATKH, HalpuMep, He-
BO3MOXKHOCTb UCIIOJIb30BAHUS TEXHUUECKUX CPEICTB B MOMEHT NMPOBEICHUS NIEPETOBOPOB.

Hcxonst n3 mpuBEIEHHBIX CIOCOOOB 3aIIUThI, MOXKHO CIENATh BBIBOJ, YTO, TOBOPS O
NOJTHOH 3alliTe MOMELISHHsI OT KaHaja YTEUKH aKyCTORJEKTPHUUECKUX MpeoOpasoBaHH,
MO>KHO TOBOPHTD JIUIIb 00 OTKJIFOUEHUHN TEXHUYECKUX CPEICTB OT JIMHUH, BBIXOIAIINX 32
npenenbl KOHTPOJIMPYEMOi 30HBL PemmTh Takyr 3amady MOXKET pacIiUpeHHe TPaHULl
KOHTPOJHMPYEMOH 30HBI C BO3MOXKHOCTBIO OTCYTCTBHUS INMOJKJIIOYEHHE K TAaKUM JIMHHSM
3JI0yMBIILIEHHUKA, a TAK)XKE OTKA3 OT TEXHUYECKUX CPEICTB B MOMEIIEHUSIX JIJIsl IPOBe/Ie-
HUSI IEPETOBOPOB.
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K nononHUTETBHBIM MepaM O MPOTHBOAEHCTBUIO yTe4YKaM WH(POPMALIUU Yepe3 aKy-
CTUYECKHH, ONTUYECKUI U 3JIEKTPUIECKUI KaHAJIbl MOXKHO OTHECTH. YCTAHOBKY T'€HEpaTo-
pa Oejioro mryma, UCTOJIb30BAaHUE aKyCTUYECKUX MAHEel W CPeNCTB 3aTEMHEHUs IS 3a-
IIUTBl OT aKyCTUYECKUX YTEYeK, a Takke (UIbTPALUIO 3JEKTPOMATHUTHBIX MOMEX U
mrdpoBaHue JAHHBIX JUIS 3AIIUTHI OT JJIEKTPUIECKUX yTe4YeK. Takue TEXHUYEeCKHe perie-
HUSI, UHTETPUPOBAHHBIE B OOINYIO CTPYKTYpPy O€30MacHOCTH, OOECIEUMBAIOT HAIEKHYIO
3amuTy UHOOPMALMK OTPAHMYEHHOTO PACPOCTPAHEHHS B TIEPErOBOPHOM KOMHaTe, o0ec-
MevrBasi BBICOKUH YpPOBEHb O€30MacHOCTH W KOH(PUACHIUATHHOCTH BAXKHBIX OW3HEC-
MPOLIECCOB U MEPETOBOPOB.

Opraamzanusi CUCTEMBI 3aIMUTHI ¢ UCTONb30oBaHHEeM CA3 nmomkHA MPOU3BOAUTHCS
P ONTUMAJIBHOM COOTHOIIEHUH 3aIUTHI U ya0oOCTBa HCIONB30BaHMs. B mroboM mome-
HIEHUU HanOoJjiee YSI3BUMBIMU C TOUKH 3PEHUS MepexBaTa NH(OPMALIUHU SBIISTIOTCS IBEPH U
okHa. [leperoBopHasi KOMHaTa C OKHAMH B IOJ — COBPEMEHHOE AU3AHHEPCKOe peIleHHe,
obecrnieunBaroIee MaKCHMAaJIbHOE €CTECTBEHHOE OCBEIICHHE M BH3YaJbHOE pacCIIUpeHHe
npoctpancTBa. OMHAKO TakWe OKHA CO3JAIOT OMpeNeSieHHbIE BBI3OBBI C TOYKH 3PECHHS
0€30MacHOCTH M aKyCTHKHU. boybliue CTeKISTHHBIE MOBEPXHOCTU XY3KE MOTJIOMAOT 3BYK,
CrocoOCTBYSI €ro OTPAXKEHUIO U pacnpocTpaHeHnio. KpoMe Toro, cTeksio MOKeT mnepena-
BaTh BHOpanmu, CriocOOCTBYSI aKyCTORJIEKTpHUECKUM yTedkaM. OKOHHBIC CTEKJIa CHIIBHO
BUOPHUPYIOT MOA JABJICHUEM aKyCTUYECKOM BOJIHBI.

B Tabmuue mpencraBieHbl pe3ysibTaThl UCCICAOBAHMNA 3BYKOU3OJSLIMUA PA3TAIHBIX
THIOB OCTekJieHUs. JlaHHbIe TaONMIbl HATJISAHO MOKA3bIBAIOT, YTO OKHA OOJIANaroT Clia-
OBIMU U30HPYIOIIHMH Ka4eCTBAMHU.

3HayeHHun 3BYKOHU3O0JIALHH PA3JIHYHBIX THIIOB OCTEKJICHUSA

Cxena 0CTeIeHHs 3pyromsossinmua (n1b) Ha wacrorax, 't
125 250 500 | 1000 2000 4000

OnuHapHOE OCTEKICHHE!

Tommuua 3 MM 17 17 22 28 31 32
Tommuua 4 MM 18 23 26 31 32 32
Tommnunaa 6 MM 22 22 26 30 27 25

JBOIHOC OCTCKICHUC ¢ BO3AYIIHBIM MPOMCIKYTKOM

57 mm (3 Mm) 15 20 32 41 49 46
90 MM (3 Mm) 21 29 38 44 50 48
57 mm (4 Mm) 21 31 38 46 49 35
90 MM (4 Mm) 25 33 41 47 48 36

MOKHO Tak:ke€ OTMETUTD, UYTO YBEJIUYEHHE YUCIAa CTEKOJ HE BCeTra NPUBOAUT K yBe-
JIMYEHUIO 3BYKOU3OJISILIMM HA 4acTOTaX PeueBOro CUrHajua. JTO CBSI3aHO C T€M, YTO MOTYT
HAOJIFOIaThCsl PE30HAHCHBIE SIBICHHSI B BO3AYIIHBIX MPOMEXKYTKaX (MEXAy CTEKJIaMH) H
s¢dekrax BosHOBOro coBmaneHus. OTCIOa CeAyeT, YTO pa3yMHBIM BBIOOPOM JUIS 3allU-
ThI OKOH OT BHOPOAKyCTHYECKOr0 KaHaJla YTEUKH SIBJSIETCS] yCTAHOBKA CUCTEMbI aKTHUBHOM
3aLIUTBl — TeHEpaTopa LIyMa U BHOPOAATYHKOB. YUeT PU3MUECKUX XapaKTEPUCTUK peue-
BOI'O CUTHAJIa UMEET KJIKOYEBOE 3HAYEHUE Uil ONTHUMHU3ALUHA CUCTEMbl aKTUBHOHN 3aLUTHL
ITockonbKy AJMMHA BOJHBI OCHOBHBIX YacTOT pedyd Bappupyercss oT 8,6 cm (4000 I'm)
1o 1,37 m (250 I'n), 30Ha MakCUMAaJILHOHN aMILTUTY IbI BUOpaLnii cTekia OyaeT cocpenoTo-
YeHa B €ro LEHTpajbHOH dacTH. MIMeHHO B 3TOi obmactu mpoucxomut (popMupoBaHHUE
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CTOSTYMX BOJIH M HaOMOJaeTcss HauOoJbinasi BUOPOAKYCTHUECKAs! aKTUBHOCTD MPH BO3IEH-
CTBHH peueBoro curxana. CrenoBaTenbHO, pa3MeLIeHne BHOPONATYMKOB B IIEHTPE CTEK-
JSIHHBIX TIAHENeH sBJsieTcs: Hanbonee 3¢ GekTuBHBIM. Takast JJOKaIusl TO3BOJISET:

— OXBAaTUTh BECH CIIEKTP PEUEBBIX HACTOT, OOeCreunBas IIyMOIOAABIEHHE KaK KO-
POTKHX (BBICOKOYACTOTHBIX), TAK U JTMHHBIX (HU3KOYAaCTOTHBIX) BOJIH,

— MOJIyYUTh MaKCHUMAJIbHOE 3ally MJIeHHEe WH(QOPMATUBHOIO CHUTHAJA, PEAOTBpALIast
BO3MO)KHOCTB €r0 MOCJIENYIOIIErO NETCKTUPOBAHUE.

Taxkum 00pa3zoM, yCTAaHOBKA JATYMKOB B LIEHTPAIBHBIX 30HAX CTEKOJI SIBJISIETCS ONTH-
MaJIbHBIM PELICHHEM JJisi co3maHusl 3(PQPEeKTUBHON CHCTEMBbI MPOTHBOACHUCTBUS yTeUKaM
uH(popManuu yepe3 BUOpOaKyCcTHUECKUH KaHat ONTUMH3anUsl aKTUBHOM 3aIIUThI 3aKITHO-
4aeTcsl B MPAaBWJIBHOM pa3MEIeHUU aTUYUKOB Ha CTEKJaX M B TINATEJIbHOH HACTpOiike
AUYX HuCTOYHHKA LIyMOBOIO CUTHajia. Y MEHBIIUTh NAapa3UTHbIN IIYM MOXHO YBeJIUYeHU-
€M KOJIMUeCTBa BUOPOIATYUKOB M YMEHBLICHUEM Ha HUX MOLIHOCTH MOMEXH [2].

Metoabl oNTUMU3ALNH!

1. BubponaTunku HE0OXOIUMO pa3MelnaTh TOJNBKO Ha crekiax. CBs3aHO 3TO ¢ TeMm,
YTO TOIBITKH YCTAHOBKM BHOPONATYMKOB HAa PaMbl OKOH TMPHUBOIST K HENOIMYCTUMOMY
YPOBHIO aKyCTHYECKHUX LIYMOB IIPU BBIMOJIHEHUH HOPM 3alUIIEHHOCTH.

2. JlaTh pEKOMEHAAINHU MO0 KOJUYECTBY HEOOXOIUMBIX JJISI pa3MeIleHus BUOponaT-
YUKOB Ha OJJHOM CTEKJIe MPAaKTUUYeCKH HEBO3MO)KHO — MHOTO€ 3aBUCHUT OT YCJOBHIL. 3a-
KJIFOUE€HUE BBIBOAMTCS SKCIEPTHBIM METOAOM, HCXONs M3 NMPOOHBIX 3aMEpPOB U OIBITA.
B cpeaHeM, ONTHMANBHO pasMemars Ha 1 M° cTekna 2 maTdmka (OAMHOYHOE CTEKIIO), a
NPU OCTEKJIEHUH CTEKJIONAaKeTOM — 10 4 JaTUHKOB.

3. CeppesHas ONTUMU3ALIUSA JOCTUrAeTCsl IPU UHAUMBUAYAJIbHOM HACTPONKE MOIIHO-
CTH KaXXAOro AaT4yuka. JlaHHBINH MeTOA ONTHUMM3ALMKM BO3MOXKEH TOJbKO IPU HUCIOJIb30Ba-
HUH F€HEPaTOPOB CUCTEMbl aKTUBHOM 3aIlUTHL, UMEIOLUX peryasaropsl AUX.

BaxHBIM 3J1IEMEHTOM SIBJIACTCS MPOBENEHUE OLEHKH 3(PPEeKTHMBHOCTH CHUCTEMBI aK-
THUBHOMH 3a1muThl. I1ociie ONTUMM3ALMKM CUCTEMBI AKTUBHOM 3aIUThI HEOOXOIUMO yAOCTO-
BEPUTHCS] B TOM, YTO BBIMOJHAIOTCS TPeOOBAHUS 3aIMUINEHHOCTH. J{J1st 3TOr0 BBHIOMpAIOTCS
KOHTPOJIbHbIE TOUKH Ha IJIOCKOCTH CTEKJA, C KOTOPhIX CHHMAIOTCS MOKa3aHUs YpPOBHEH
IyMa U CUrHasa/mymMa. Beibop KOHTPOJIBHBIX TOUEK SIBJISIETCS] TOCTATOYHO CJIOJKHBIM, HO C
YBEPEHHOCTBIO MOKHO CKa3aTh, YTO OLICHKA MTOKA3aHUI ONHOW KOHTPOJIBHOW TOYKU HE MO-
Ka3bIBaeT 3(P(PEKTUBHOCTb CUCTEMBI 3aIIUTHI.

B Hacrosiiee BpeMsi pyKOBOJSLIMMH JOKyMEHTaMH HE OIpeNesIeHO, Kakas U3 He-
CKOJIbKUX UMEIOIIUXCS TTOBEPXHOCTEH OCTEKJIeHHs (BHEIUHsST MM BHYTPEHHsIsI) HanOoJee
oracHa JJisi BUOPAIIMOHHOTO KaHaja YTeUYKH MHQOPMALIMH NIPU MTPUMEHEHHH CPENICTB IHC-
TAHIIMOHHOTO cheéMa nHpopMauuu. B CBsA3M ¢ 3TUM, OMAaCHBI BCE MOBEPXHOCTH, H, CIEAO-
BaTEJIbHO, AOJDKHA OLIEHUBATHCS 3aLUIIEHHOCTD A KXol n3 HUX. Ecnu BINONHAIOTCS
YCIIOBHSI 3alUINEHHOCTH HA BHYTPEHHHX MOBEPXHOCTSIX OKHA (BHYTPEHHEM CTEKIIE), TO
OHHU OyIyT BBITIOJHATHCA M Ha BHEINHUX. CBsI3aHO 3TO C TEM, YTO OTPAKEHHBIH CUTHAJ OT
BHEIIHEH MMOBEPXHOCTH MOAYJIHPOBaH Oonee caadbiM MHOOPMATHUBHBIM CUTHAJIOM, U KpPO-
M€ TOTO, YPOBEHb IIyMa Ha HUX 3HAUYUTENbHO OOJIbIIIE, YeM Ha BHY TPEHHHX TTOBEPXHOCTSIX.

IIpoBeneHHbIN aHaIU3 MO3BOJISIET CAENATh BbIBOA, YTO aKyCTORJIEKTPHUUECKHE KaHaJIbl
yTeuKkd MHOOPMALIMH, BO3HUKAIOIIUE KAK B JIMHUAX CBSI3U, TAK U Ha BUOPUPYIOIINX Orpa-
JKIAIOLINX KOHCTPYKLMSX, B OCOOEHHOCTH Ha TaKMX MOBEPXHOCTSAX KaK OKHA, MPEICTaB-
JSIOT COOOM CEPhe3HYI0 yrpo3y Aisl KOHQUACHLINATBHOCTH IEPETOBOPOB.

Hapnexxnast 3amura pedeBoil mapopmanun Tpedyer KOMIUIEKCHOTO IOAXOZa, Coue-
TAIOIIEero TACCHUBHBIE M akKTHUBHbBIE MeTonbpl. Hanbornee >(ekTHMBHBIM W3 MAaCCHUBHBIX
CPEACTB 3AIUUTHI JIMHUH CBS3U SIBIIIETCS UX (PU3NYECKOe pa3MbIKAHUE Ha BPEMs NMPOBEIe-
HUsI ieperoBopoB. OQHAKO Ui 3alIUThI OT JUCTAHLMOHHOTO cheMa MH(pOpMauuu depes
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BUOpAIIF OKOHHBIX CTEKOJ MACCUBHBIX METOMOB 3BYKOHM3OJSILIMU HENOCTATOYHO. Y BENH-
YEHUE KOJIMYECTBA CTEKOJI B CTEKJIOMAKETE HE TapaHTUPYET aJeKBATHOIO MOJABIEHUS pe-
YEeBOI'O CHUTHAJIa Ha BCEX YaCTOTaX M3-3a PE3OHAHCHBIX siBJeHUH. Takum oOpasom, Kiroue-
BBIM 3JIEMEHTOM O€30MacHOCTU [JIsl TMOMEINEHUH ¢ OONBIIMMH OKHAMH CTaHOBHTCS
NPUMEHEHHE ONTUMHU3UPOBAHHBIX cucTeM akTuBHOU 3ammThl (CA3). Ux s¢ddexTuBHOCTD
HAIpPsIMYIO 3aBUCUT OT KOPPEKTHOTO pa3MelleHNs] BUOPOJATUNKOB HA TIOBEPXHOCTH CTEKOJ
U TOYHOH HACTPOMKH aMIUIUTYIHO-4aCTOTHOM XapakTepuctuku (AUX) reHepatopos 1myma
I K&KIOTr0 KOHKPETHOro okHa. OleHKa 3alUINeHHOCTH JOJIKHA MPOBOJUTHECS MO KOH-
TPOJIBHBIM TOUKAaM Ha BCEX MOBEPXHOCTIX OCTEKJICHUS.

JIOCTIDKEHHE MaKCHUMAJIbHOTO YPOBHSI O€30MacHOCTH BO3MOJKHO TOJIBKO TPH HUHTE-
rpaly OPTaHU3ALMOHHBIX Mep (pacIIMpeHHe KOHTPOJIUPYEMOW 30HBI) C TEXHHYECKHUMHU
peleHsIMH, TIe TTACCHBHAs 3alIlUTa JIMHUHA CBSA3H JOMOJIHAETCS aKTUBHOW BHOPOAaKyCTH-
YEeCKOU 3aIMUTON OrpakIa0IIUX KOHCTPYKIHA, 00pa3ysi SIIEIOHUPOBAHHYIO CUCTEMY TIpe-
JOTBpPALICHUS YTeYeK HH(POPMALIHH.
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