OCHOBbI EBPOMENCKOIO TEOPETUYECKOIO

N NMPAKTUYECKOTO OTIbITA OACAAOOCTPOEHUA:
«A3BYKA H®cB3»

ITporpecc — 3710 Ayullee,
a He TOABKO HOBOe.
ANore Ae Bera

MosBneHne HaBeCHbIX BEHTUNNPYEMbIX da-
capoB (HB®) nnu, Kak rpaMOTHO KX Ha3bl-
BaTb, HaBeCHble dacafpbl C BO3AYLUHbIM 3230-
pom (HOcB3), ctano HacToALMM NPOPbIBOM
B NPaKTUKe POCCUINCKOro CTPOUTENIBHOIO
nena. ApXxuteKkTopbl, CTPOUTENN, 3aKa3unKn
1 CaMu NOTPeduUTeNny — BCe OLIEHWIN 3TOT
HOBbII1 NPOAYKT MO JOCTOVHCTBY.

CTaHOBKA TaKuX (pacap0B IMTO3BOASIET AO-

OUTBCA ONTUMAABHOU TEIAO- U 3BYKO-
U30AAIUYU 3AQHUN, YAYUYIIUTH BHYTPEHHUN
MUKPOKAMMAT IIOMeIeHUu, CO3AaTh BBICO-
KO3CTETUYHBIM BHEUIHUU BUA IOCTPOUKY,
3QUIUTUTE SAEMEHTHl 001je KOHCTPYKIIUU
OT BO3AENCTBUA BAAru u T. A. Ho cymecryer
psip Ipo0AeM, Kacalouxcsl IOABeAEHNS Ha-
BECHBIX (DaCap0B C BO3AYIIHBIM 3a30POM TIOA
COOTBETCTBYIOLIUE HOPMBL AeHCTBUTEABHO,
eAMHOM HOPMATUBHOU 0a3kl II0Ka He Cyllje-
cTByeT. KOHeUHO, eCcTb MHOTO pacyeToB U AO-
KAAAOB Ha 3Ty TeMy, HO A0 CUX IIOP OBIAO IIPO-
OAeMHO HaWTH BCe 3HAHUS B OAHOM MeCTe U B
VIIOPSIAOYEHHOM BUAE.

OpHako HH(MOPMAIMOHHbIA BaKyyM Ha 3a-
AQHHYIO TeMY CKOpPO OYAeT ANKBUAUPOBAH.
B Hauaae anpens 3aIIAaHUPOBAH BBIXOA «A3-
OyKH HaBeCHBIX (pacap0B C BO3AYLIHBIM 3a-
30pOM» — H3AaHU4, lepepal0TaHHOIO U
MOATOTOBAEHHOT0 KoMnaHunen «FOkoH UH-
JKMHUPHUHI». «A30yKa» OCHOBaHa Ha Iepe-
BOAHBIX MaTepUaNaX IIEPUOANYECKUX CIIEITH-
aAM3UPOBaHHLIX )XypHaroB FVHE-FOCUS®,
BBIITYCKaeMBIX II0A 9rupoi Hemernkoii acco-
[IUATNY TPOU3BOAUTEAEN HABECHBIX BEHTH-
AMPYEMEIX (pacapoB. ITO U3AQHUE IPU3BAHO
TIOABITOKUTD €BPOIEHCKUY TPAKTUYECKUN U
TEOPEeTUYECKUH OIBIT (PACaAOCTPOEHNS, Ha-
KOIIA€HHBIN 3@ TOABI YCIIEIIHOTO PYHKIJMOHH-
poBarus HOcB3 B 3anmapHBIX CTPaHaX, B Iep-
By10 ouepeAb B [epmanun. CTaTbl OCHOBAHBI
Ha paboTax HEMEIKUX CIIeIINaAuCTOB, UMelo-
LIUX AAUTEABHBIN OIIBIT PA0OTHI C CUCTEMOM
HaBeCHEIX (hacap0B C BO3AYIIHEIM 3a30POM.
Cama «A30yKa» OTANYaeTCd 0ObeKTUBHOC-
THIO U3AOKEHHOM MH(popManuy, a pororpa-
(pum, HaTASIAHBIE CXEMBI M peaAbHbIe TPUMe-
PHI TOMOTAIOT AETKO BOCITPUHUMATD W MTOAB-
30BaThCS AQHHBIMU. B M3pAaHNM COOpaHbI Kak
y’Ke U3BeCTHEIe (DAKTHI, TaK 1 aOCOAIOTHO HO-
BbIe, TOAyUeHHbIe Ha IpaKTHKe.

M CoraacHo «A36yke HOcB3» (cTaThs
«®Dacapbl, CTOCOOHEBIE ABITIATE. [IPOUCXOK-
AeHue, IpuMeHeHre U AeMCTBUe HaBeCHbIX
(hacapoB € BO3AYLIHBIM 3a30pOM»), IPEUMY-
IeCTBa CUCTEMBI, B KOTOPOY OOAMIIOBKA 3Aa-
HUS BBIIIOAHAAACH OTAEABHO OT HeCyIIlel KOH-
CTPYKLUU U OBIAQ CIIOCOOHA OTBEYATh BCEM
HarpyskaM 1 OAHOBPEMEHHO CAY’KUTh HapesK-
HOU 3aIlIUTOH, Ilepep OAHOCAOWHBIMU CUCTe-
MaMH, OCAOKHSAIOIUMH IpoLecc Auddy3un
BOASIHBIX T1aPOB, HE CIIPABASIIOIITUXCS C AOAIK-
HOU TEIIAOIIPOBOAHOCTBIO U T. A., B [epManuu
OBLIAK OIleHEeHBI AOCTATOUHO AaBHO. CeropHs
KOHCTPYKIIMS HABECHOT'O hacapa ¢ BO3AYLI-
HBIM 3a30POM «BBIPOCA@» U3 3@IIUTHBIX T10-
KpbITUH. [TocTeneHHO K TaKOMY IIOKPBITHIO
ObIA AOOABAEH BO3AYIIHEIN 330D, B KOTOPOM
CBOOOAHO LIUPKYAUPOBAA BO3AYX, CIIOCOOHBIN
VAYYIIUTE (PYHKIIMOHAABHOCTE IOKPBITHS, 3a-
IIUIIAIOIIET0 OT BO3AENUCTBUS aTMOC(EPHBIX
sABAeHUI. M caM BO3AYIIHBIN 3a30P OKa3blBa-
€TCSI KOHCTPYKTUBHO Ba’KHBIM KOMIIOHEHTOM
CHUCTEMBI.

V] Utak, IpeBpaTUBILIUCH B CAMOCTOSTEAD-
Hy10 KOHCTpyKIuio, HOcB3 no3Boauan Bo-
TIAOILIATH B JKM3HL Pa3HOOOPA3HbIE BEICOKO-
ICTETUYHBIE aPXUTEKTyPHEIE ¥ KOHCTPYKTHB-
HO-(DYHKIIMOHAABHEIE pellleHNd. Y KeCToueHre
Tpe6GoBaHMH MO TENIAO3AIIUTE BEIABUHYAO CH-
cremel HOCB3 Ha nmepBEIl IAaH, BeAb TIOPOH
AMSI BBITIOAHEHUS 9TUX TPeOOBaHUM BO3MOKHA
YCT@HOBKA KOHCTPYKIIUY TOABKO TaKOT'O THIIA.
[ToTepu TelAa B IIpoIiecce TENAOLIEPEARUN MO-
TyT OLITH CBEACHBI K MUTHUMYMY 3a CYeT TIOBLI-
IIIEHUS] YPOBHS TEMAO3AIHUTHI (CTaThs «YAYY-
HIeHue TenAou30Asuu ¢ cucremort HOcB3»).
[Tpu sTOM 0COO0E BHUMAHKE AOAKHO OBITh yA€e-
AEHO MUHUMHU3AIMYA BO3MOKHOCTH TIOSIBACHUST

MOCTUKOB X0A0AQ. AASL 3TOTO B 00-
AQCTH @HKEPOBKY ITPEAYCMOTPEHEI
TepMopa3phiBhl. Cucrema HOcB3

TI03BOASIET HCIIOAB30BATh TEIIAO-

W30AAIIMOHHEIE MaTepUaAAbL AF000M

TOAIIWHEL, YTO BEACT K 3HAUUTEAD-

HOM 3KOHOMHUHU PAcXOAOB Ha OTO-

TIAEHPE IOMEeIeHus], a TaKxKe II0-
3BOASIET CHU3UTb BBIOPOC YTAEKHUC-
AOTO Ta3a B OKDPY’KAIOIIYIO CPEAY.
Taxum 06pa3oM, MOTpeOAeHHEe SHED-
TWY B 3A\QHUSX C YCTAHOBAEGHHOU CH-
cremort HOcB3 na 30% Huxe u co-
craBasier 30 — 70 kBru/ (M%), uTO CO-
OTBETCTBYET 3 — 7 A JKUAKOTO TOIIAMBA
B OA Ha K&JKABIM KB. M. Takue mocTpoi-
KU MO’KHO 0003HAUUTH KaK «3HEPro-
9KOHOMUYHEBIE». AYUIIUM BapHaHTOM
SIBASIETCSI MUHEPaAbHAasT TEIAOU30AS-
1[Us1, HOPUCTast CTPYKTypa KOTOPOH ra-
paHTHUpyeT 6eCIpensITCTBEHHYIO AU(-

(py3uI0 BOAIHBIX ITAPOB.

M TToMHUMO IPEKPACHBIX TEIIAOU30AUPY-
IOIINX XapaKTePUCTHK, MUHEPAALHEIE TEIIAO-
M30ASIMOHHEIE MaTePHUAALI CIIOCOOHE! ITpaK-
THYECKU OAHOCTbIO aG6COPOUPOBATH IIOCTY-
Harole 3ByKOBble BOAHEL COTAaCHO Hpo-
BEACHHBIM B ['epMaHUM MCCAEAOBAHUSAM, YEM
GOABIITE TOAIIYHA TEIAOU3OASIIOHHOTO CAOS
U BEeC CHCTEeMBI HaBeCHBIX (Dacap0B C BO3AYII-
HBEIM 3a30POM, TEM BHIIIE 3BYKOU30AAIUOH-
HBIE XapaKTePUCTUKU 3AaHUS. AASI TOTO UTO-
OBI TOAYYNTH KOHEYHBIN [T0Ka3aTeAb 3BYKO-
M30ASINY, HEOOXOAUMO YUUTHIBATE [10KA3a-
TeAu (pacapa ¥ OKOH B IfeaoM. [IpuuemM, ecan
Ha 3A\QHUU YCTaHOBAEH (hacap ¢ BLICOKHUM II0-
KazaTeAeM 3BYKOU3OASIUH (HaIlpUMep, Ch-
crema HOcB3), B03MOKHA yCTAHOBKA HEAO-
POTHX OKOH C HU3KOH CIIOCOGHOCTHIO 3BYKO-
M30AIIUN. 3AQHUSIM, HAXOASNIIUMCS BOAU3H
O>KMBAEHHEBIX TPAHCIIOPTHBIX ITyTel, — OO0AB-
HUIIAM, JKUABIM ¥ AMUHUCTPATUBHBIM 3AaHU-
M — HOcB3 obecreunBaioT BEICOKYIO 3BYKO-
n3oasnuio. OcoObIN CAydail — IPOMBIIIACH-
HEIE IOCTPOMKY, HAIIPUMEP 3aBOACKHUE I1eXa,
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YPOBEHb UCXOAAIIEro HIyMa KOTOPBIX IIpe-
BEIIIAET AOIMYCTHMEIE HOPMEL B 3TOM CAy-
yae HOCB3 — nmpakTuyecKy eAUHCTBEHHOE
ONITUMAaABHOE 10 (DYHKITMOHAABHOCTH pellle-
Hue (CTaThs «3BYKO-H ITYMON3O0ASIINS IPU
nomoiu HPcB3»). ITo cBeperunsm Hemer-
KOM accoLUanuy IPOU3BOAUTENEN HABECHBIX
BEHTHUAUPYEMBIX (Dacap0B, yCTAHOBKA IITYKa-
TYPHOM TEIIAOU30ASIIIMOHHON CUCTEMEL BEAET
K YAYUYLIEHUIO 3BYKOU30Aduu Ha 5 — 10 oAb
AWIIb B NCKAIOUUTEABHEIX CAy4YasX, YCTAHOB-
Ka JKe CUCTeMBI HaBeCHBIX (Pacap0B C BO3AYIII-
HBIM 3a30pOM — cTabuABHO Ha 10— 15 AB.

M AAst MHOTHEX (DaCaAHBIX CUCTEM IIPoOAe-
Ma BAQroIepeHoCa CTAHOBUTCS HACTOSIUM
«KaMHeM TIpeTKHOBeHus ». [IpobaeMa 3aKAT0-
4aeTcs B TOM, YTO B MHOTOCAOMHBIX CHCTeMax
CAOH C pa3HOU NapoAudPY3HOHHOU CIIOCO0-
HOCTBIO PAcllOAQraloTCs APYT 3@ ADYTOM U Ha-
XOAATCS B HETIOCPEACTBEHHOM OAU30CTU APYT
K ApyTy. [TprHIMI paGOThL CUCTEMBI HABECHBIX
hacapoB € BO3AYIIHBIM 3a30POM KaPAUHAABHO
OTAMYAETCS OT TAKUX CUCTeM (CTaThs «3amu-
Ta BHENIHUX CTeH OT TaAO¥ BOABI P IIOMOIIA
H®cB3»). Haanuue BO3AYIIIHOTO 3a30pa rapaH-
TUPYET [IOAHYIO 3aIIUATY 3AaHUS OT IIaryOHOro
BO3AEUCTBUS BAaTH. He BO3HMKaeT HU KallKA-
ASPHOTO TIOTIAAQHUS BAATY BHYTPb, HUA TeM 00-
Aee TIPSIMOTO OPOIIEHNUS TeIAOU30ASAIMOHHO-
ro caosi. CoraacHo cBepeHUSIM Hemelkoi ac-
COLIAIMY IPOM3BOAUTEAEN HABECHBIX BEHTH-
AUpyeMBIX (hacapOB, IPY HAAMYUU (PacapHBIX
IIAUT HAOIIAABIO >0,4 KB. M peKOMEeHAOBaHHas
TOAIIMHA BO3AYIIHOTO 3a30Pa HE MEHBbIIIe 2 CM
IIPU MAUTAX MAOIAALIO <0,4 KB. M COCTaBASIET
1 cM (TOABKO B OTAEABHBIX CAYYasiX AOITyCTUMO
Cy’KeHHe 3a30pa A0 5 MM).

[v] HaBecHoli (hacaa ¢ BO3AYIIHEIM 3a30pOM
SIBASIETCST HE TOABKO «3aIUTHBIM I[UTOM», HO
u skpanoM. AeiictBue HOcB3 B KauecTse
9KpaHa 3AaHUs MOKHO IPOCAEAUTD Ha Ipo-
Ijecce MOAHMe3aNuTHL. [1pn yaape MOAHUH
HaBeCHOU (pacap, BEIIOAHAIOMNUY (PYHKIUIO
9KpaHa, CIoCo0eH CHU3UTh YTPO3Y BEIBOAA
9AEKTPOHHOTO 000PYAOBAHUS BHYTPU 3Aa-
HUA K MUHUMYMY. TaKOHM 9KpaH IIPEAIOAQd-
raeT, YTO ABMYKEHUE TOKQ, BO3HUKAIOLIEe IIpU
yAape MOAHHH, He OyAeT CKOHIIEHTPUPOBA-
HO B OAHY TOUKY, @ PACIIPEAEAUTCS IO ITPOBO-
ASIITUM IYTSM 110 BCEMY IIepUMeTPY 3AaHUS.
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Ba>xHO BepHO TOAOOPATH OOAUIIOBOYHLIE Ma-
TEPHAaALL, BHITOAHSIOMYE (DYHKIIUIO 9KPaHH-
poBaHus (cTaThs «3auiuTa 30aHUS C CHCTe-
Mot HOCB3 oT yAapoB MOAHUM»).

IIpoBoasimyie 0OAUILOBOYHBIE MaTepua-
ABL: AAIOMUHMEBBIE AMCThHI MAY aAIOMUHUEBLIE
KOMIIO3UTE, IIPAMeHseMble B Ka4eCTBe AUCTO-
BBIX, ITaHEABHBIX AU KaCCETHLIX (PacapoB.

Henpooagiine 00AUI0BOYHBIE MaTepHa-
ABL TAUTHI U3 (puOpoIieMeHTa, KepaMuKa, Ha-
TYPaAbHBIN KAMEHb U T. A,

™ Boabmium matocom HDcB3 sBasercs
BO3MOJKHOCTH TPOBEASHUS CaHAIINH 3AaHU
IIPY IIOMOIITY WX YCTAHOBKY Ha MOBPEKAEH-
HBIe cTeHBl. VcnbiTanus, npoBepeHHbIe He-
MeIIKOM accolalell IpoOu3BOAUTEAEH Ha-
BECHBIX BEHTUAUPYEMBIX (haCap0B, TOKA3aAH,
YTO IIPY YCTAHOBKE HaBECHBIX (hacap0B Ha II0-
BpPEXKAEHHBIE, TIPOMOKIITIE CTeHbI, 3HAUUTEeAD-
HO COKpAlIaeTcsl KpUTUUECKOe COAepIKaHue
B HUX BAary (crarsu: «CaHanus KOPpO3UOH-
HBIX IIOBPE)KAEHNI 0ETOHHBIX CEHABIY-TIaHe-
Aeii»; «PenTabeabHOCTH cucteMsl HOCB3 npn
CaHaI[UN CTapbiX MOCTPOeK»). [Tpuuem cBoe-
BpeMeHHad ycraHoBKa HOcB3 AukBupupyer
HEOOXOAUMOCTB BHITTOAHEHUS TIEAOTO PSIAQ Pa-
0OT: yCTpaHeHUe ¥ AUKBUAAIIUIO CTApOTO I110-
KDBITHS HeCylIlell CTeHB], CYIIKY OTCHIPeBIINX
CTeH, IPeABAPUTEABHYIO TOATOTOBKY CTEH C Ae-
(peKTaMu U T. A.

[ Baermnuit Bup acapa SBASETCS XOTb U
He OIIPeAeATIonuM (HaKTOpOM, HO BCe JKe Aa-
AeKO HEMaAOBaKHBIM, BEAb UMEHHO hacap, —
BU3UTHAS KAPTOYKa BCETo 3AaHus. LIeAbIi psa
craTell «A30yKu» OCBellJaeT BCEBO3MOKHEIE
BapUaHTHI OOAUIIOBKY HaBECHBIX (hacap0B ¢
BO3AYILIHBIM 3a30pOM. Upe3BBIYAHO UHTe-
pecHa craTbsl «KauyecTBO BHITOAHEHUS Ha-
BECHBIX (hacap0B C BO3AYIIHBIM 3a30POM»,
yacTb: «TUTaH-UMHK, MeAb». TUTAH-ITUHK —
9TO ATHPOBAHHBIN I[UHK, OCHOBY KOTOPOTO
COCTaBASIET SIAEKTPOAUTHBIN IUHK C YUCTHIM
copepkaHueM Zn — 99,995%; paree ocylect-
BASeTCS IIpUCajAkKa HeOOABIINX AOAEH TUTaHa
U MeAU, KOTOpBIE ¥ HAAEASIOT 3TOT MaTepran
0COOBIMU TEXHOAOTMUECKUMU XapaKTEPUCTH-
KaMu. MaTepras YHUKAAEH U TEM, UTO II0A ACH-
CTBUEM aTMOC(epH! Ha ero II0BEePXHOCTH 00-
pasyeTcst 3all[uTHasl OKACHAs TAEHKA, KOTopast
CII0COOHA BOCCTAHABAUBATLCSI IIPH NTOSIBACHUHT

ATOOBIX TOBPEKAEHUM. DTOT IIPOLIECC MOBBIIIA-
€T CTOMKOCTh MeTaAAd K BO3ACHCTBUIO HeOAa-
TONPUSATHBIX TIOTOAHBIX YCAOBUM U TIO3BOASIET
u3bexaTb oTcAoeHu. O6pa3oBaHue OKUC-
HOW IIA€HKH (IIaTUHBI) CIIOCOOCTBYET IIPOAAE-
HUIO TeXHUYECKOTO CPOKA CAYKOBI METaAAa.
TaxuMm 00pa3oM, TUT@H-IUHK MOKHO OTHECTH
K 9KOHOMMYECKHU BEITOAHBIM METaAAaM, BEAD
€r0 CTOMKOCTh AMKBUAUPYET HEOOXOANMOCTD
TIPOBEACHUS PEMOHTHEIX paboT. CeToAHS, B
BeK IIOBBIIIIEHHON 9KOAOTHYECKON CO3HATEAD-
HOCTH, KaK HUKOTAA IIPEAIIOUTUTEABHBI HAaTy-
PanbHBIE MaTepHaAbl TUTaH-TIMHK U MEAD OKa-
3BIBAIOTCS KaK HEAB35T KCTaTu. AAS UX AOOBIYM
[IPUMEHSIOTCSI COBpeMeHHble 3HeprocOepera-
I0IIUe TeXHOAOTHH, OAAropaps 4eMy Bech IIpo-
1IeCC MTOAHOCTBIO OTBEUaeT 9KOAOTHUECKUAM
cTanpapTaM. HemanroBaskeH 1 TOT haKT, 4To
U TUTAH-IIUHK, ¥ MeAb MOTYT IIOBTOPSITH CBOX
JKU3HEHHBIN ITUKA (PELUKAMPOBAHUE), IOITO-
MY pPa3Anuni B KauecTBe IePBUYHBIX U BTO-
PHUUHLIX IPOAYKTOB HE CYIECTBYET.

¥ Ecan roBopuTE 00 5KOHOMUYECKOM ITeAe-
€000pa3HOCT! YCTaHOBKY HaBECHBIX (hacap0B C
BO3AYIIHLIM 3a30pOM, TO AOTHUHO PaCCMOTPETh
9Ty IpOOAEMY C ABYX CTOPOH PeHTaOeABHOCTH
H®cB3: mpu mocTpoiike HOBBIX OGHEKTOB U pe-
KOHCTPYKIIAY CTaphIX MocTpoek. [Ipu mocTpo-
Ke HOBBIX 00BEKTOB PEeHTa0eABHOCTb CUCTEMBI
HaBeCHBIX (Pacap0B C BO3AYIIHBIM 3a30POM
MOJKHO OIIPEAEAUTH I10 CAEAYIOIUM (DaKTOpaM
(cTaTbs «PentabeabHOCTE HOCB3»):

© DA3AMYHBEIE DIAEMEHTEl 3aBOACKOTO U3-
TOTOBAEHUS TTI0O3BOASIIOT BOTIAOIIATH BCEBO3-
MOJKHBIE BaPMAHTH KOHCTPYKITIY U €€ KOM-
[IOHOBKY;

o 3BYKOU30ASIINS 3AQHUS YAYUIIIaeTCs Ha
15 AB;

o KOHCTPYKTHUBHOE Pa3peAeHue 0OAUTIOB-
KM, TETIAOU30ASIIMOHHOTO CAOS U BO3AYLITHOTO
3a30pa MT03BOASIET U30eKaTh MOSABAEHUS MO-
CTUKOB XOAOAQ, @ TaK)Ke IIOBPEKACHUH, BHI-
3BaHHBIX ACYCTBUEM BAATH;

o AMAUTEABHBIN 6€3peMOHTHBIM CPOK 3KC-
TIAyaTallid — MUHUMHU3AIusI U3AepsKeK Ha
NIpOBEACHUE CaHallUM (MPO(PUAAKTHKA Yepe3
Kaxpabie 20 — 30 aeT);

© HEIIPUXOTAUBOCTD B YXOAE.

B uTore cTaHOBUTCS OUEBUAHO, UTO Pa3o-
BOE BAOJKEHHUE CPEACTB B IPaMOTHO BLIOpaH-
HYIO CUCTeMY peHTabeAbHee IIOCTOSHHOTO
(pbuHAHCHpPOBaHUS PEMOHTHEIX paboT 6oree
AEIIEeBLIX (PaCapzHBIX CUCTEM.

¥ B «A30yke HaBeCHEBIX (hacap0B C BO3-
AYUIHBIM 3a30pOM» COOpaH BeCh eBpoIen-
CKHM OIIBIT PabOThI ¢ AAHHOM cucTeMon. OOb-
eKTUBHbBIE 3HAHUS, IOAKPENACHHbIe TPAKTH-
YeCKUMU UCCAEAOBAHUSIME, IIOMOTYT pa3o-
OpaTbcd BO BCEM MHOrooOpasuu pacapoB U
BHIOpATh EAVHCTBEHHO BepHoe periterue. @

AONOAHUTEABHYIO HH(POPMALHIO
110 U3AaHUI0 MOJKHO IOAYYHTH Ha
e-mail: azbuka@u-kon.ru,

o0 komnaauu «FOKoH WH>KUHUPUHT»
CMOTpHTE Ha CTP. 5



