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BUTHH 3araXHUBAOMUX MamuH. [nsg oboux ciy-
YaeB IUIAHETAPHOTO JBMKCHUS [UIMHA JMHUH BO3-
JEWCTBHS HA MTOBEPXHOCTH OKA3aach BHIIIE, YEM Y
BPAIIAIOIIETOCs JUCKAa COOTBETCTBYIOLIETO pa3Me-
pa ¥ COOTBETCTBYIOLIETO (PpOHTA 3ariiaKUBaHUSL.
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PEKOHCTPYKIMA MOCTOB METO/JIOM ITOIIEPEYHOI'O
OBXATHA MMPOJETHBIX CTPOEHUM

Huowe. IABYKOB IO. U., kano. mexH. HayK |30JIOT OB II. B.

Hucmumym 0oposicnvix ucciedosanuii

3amaga PEKOHCTPYKIMHM W YIPOYHEHHUS TIO-
crpoeHHbIX 30—40 yreT Ha3aq MOCTOB B HACTOSIICE
BpeMsl IpruoOpeTaeT BaXKHOE 3HAYCHUE B CBS3H CO
CIIOXKHMBIIIEHCS DKOHOMHYECKOH OOCTaHOBKOW U
PE3KUM CHW)XXCHHEM (PUHAHCUPOBAHUS KalHUTalb-
HOTO CTPOWTEIHCTBA. BONBITMHCTBO MOCTOB TOTO
BPEMEHH OBLTH CEKIIMOHHBIMH, 3alpOCKTHPOBAH-
HbIMH cBaliHbIMH 10 BbIMycky 70 Corosznmopmpo-
€KTa C TMPOJICTHBIMH CTPOCHUSAMHU MnHON 11,4 m
14,1 M, o Beimyckam 56 u 10-11 Coroznoprpoek-
Ta U BBIMYCKy 7 benrumpogopa, 0e3 OMOpHBIX Ya-
CTel, a mX OaTKW COeTUHEHBI CBAPHBIMU CTBHIKAMU
0 3aKJIaJHBIM JAeTalsIM B quadparmax. [louru Ha
BCcexX OanKax MpPOM3OIUIO pa3pylIeHHe TOPIOB U
Pa3pbIBBl CTHIKOB MO AuadparMaM, MO3TOMY OHHU
HYXKJarTcs B peMoHTe. KpoMe TOoro, B CBS3M C
MIEPEX0/IOM Ha HOBBIE CTPOHUTEIbHBIE HOPMBI U
nmpaBujia 3TU MOCTBI HYXIAIOTCA B YCUJICHUU H
YIIAPEHHH.

8

Kak yxe ormewamoce B [1, 2], mpomerHbie
CTPOCHHUSI C YNOMSHYTBIMH OallkaMH IIpH CpPOKe
¢bynkunonupoBanus ot 30 no 40 et B HacTosiee
BpeMsl HE MOTYT HOPMAJIBHO SKCILTyaTHPOBATHCS
BCJICACTBUC BO3pOCHICI7[ HWHTCHCUBHOCTU M YBECJIN-
YeHUs TSHKEIOBECHOW COCTABISIONICH IBIDKCHUS,
HEJIOCTaTOYHOW IIMPHHBI TPOEIKEH JaCTH MOCTOB
(rabaputsr [-7, ['-8) u Hanuuus nedeKToB, cyle-
CTBEHHO CHIKAIOIIUX HX MPOCKTHYIO I'PY30II0/Ib-
E€MHOCTh U MPUBOAAIINX MOCTHEI B aBapHI‘;IHOC Cco-
CTOSTHHE.

U3 nedeKToB, CHIKAIOUIMX IPY30II0IEMHOCTD
TaKuXx COOpy)KCHHﬁ, MOXXHO BBIACJIUTH TPU OCHOB-
HBIE TPYIIIHL:

e TOBBIIAIONIME YCHIUS OT TOCTOSHHBIX
Harpy30K (M3IHUILHSS TOJIIHMHA CIIOEB MOCTOBOTO
TIOJIOTHA, Yarre Beero achamproderona 1o 3040 cm);

e CHIDKAIOIINE HECYIIYIO CIIOCOOHOCTD OTIIEJNb-
HBIX Oanok (pa3pylieHre B OTHCIBHBIX MECTax
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IUINTBI TIPO€3KEN yacTu, KOPPO3Usl apMaTypbl U3-
32 HEJOCTAaTOYHOW TOJIIMHBI 3aIMUTHOIO CJIOS U
BO3/ICHCTBHS BOJIBI, NMPOHHUKAIONIIEH € Tpoe3kKe
YacTH Yepe3 HapyUICHHYIO THAPOU30IIALIUIO);

e HapyIIAIOUIME CBS3H MOMNEPEYHOro OObEIH-
HEHHSI MEXIy Oankamu (pa3pbIBbl CBApHBIX CThHI-
KOB MEXIy OankamMu 1o muadparmam).

B [3, 4] nan ucuepnpiBarolIMi aHAIU3 TPUINH
BO3HMKHOBEHHS 3THUX Ie(EKTOB, a TAKKE OTMeYe-
HO, YTO OaJK{ UMEIOT I'YCTOE HACHIIEHUE apMaTy-
POl M COOTBETCTBEHHO HX IeJIecoo0pa3Ho Io-
BTOPHO HCIIOJIb30BaTh IPH PEKOHCTPYKLIUH MOCTOB
C MPUMEHEHHEM TaKUX KOHCTPYKTHBHBIX M TEXHO-
JIOTHYECKHUX PEIIECHHUH, KOTOPhIe 00eCTIeYrBan OBl
TpedyeMble TPY30NOABEMHOCTh M JOJTOBEYHOCTH
NIPU BBICOKOH HAJEKHOCTH.

Beie OblTM Ha3BaHBI TPU OCHOBHBIE T'PYIIIBI
JIe(QEeKTOB, CHIKAIOIIME TPY30MOJBEMHOCTh IMPO-
netHbIX crpoenuit. Ilocnenuss rpynma nedekToB
CBOMM NPOMCXOXICHHEM o005f3aHa pa3pblBaM
CBapHBIX CTHIKOB Mo auadparmaM. Ha mx JImkBu-
JAlMI0 U HalpaBieHO NPENIOKEeHUE CTAHYTh pas-
JICJISIFOINMECs] OAJIKW TOTIEPEUYHBIMU CBS3SIMH B BH-
Jie HamnpsraeMbIX apMaTypHBIX 3JIEMEHTOB, obec-
IEYUB TEM CaMblM TpeOyeMyl0 HOPMAaTHBHYIO
TPY30H0AbEMHOCTh PACCMAaTPUBAEMBIX MPOJIETHBIX
CTPOCHUH.

B coBpeMeHHOH NpakTHKE pEMOHTAa paccMmart-
pHBaeMBIX MOCTOB M3BECTEH CHOCOO MOTEPEYHOTO
00KaTusi CKBO3HBIMU HamnpsraeMbIMH 3JIEMEHTaMH
(apMaTypHBIE CTEpXKHHM WIH ITyYKH K3 BBICOKO-
MIPOYHOM MPOBOJIOKHM) C aHKEPOBKOH HMX Ha CTEH-
Kax TONBKO KpaitHmx Oanok. Takod crmoco0 BBI-
MIOJIHEHUS! TIOTIEPEYHOr0 00KaTHsI UMEET HECKOJIb-
KO CYHIECTBCHHBIX HEOOCTATKOB!: HGO6XOILI/IMOCTL
00aTHsl TPOJETHOTO CTPOEHUS OONBIINMH yCH-
JUSIMH, YTO B CBOIO OY€pelb CTAaBUT OYEHb XKECT-
Kre TpeOOBaHUS K MPOYHOCTH OETOHA CYIIECTBY-
romux auagparm 0ajiok; MpU HEJOCTaTOYHOM 00-
KaTUU IIPOJIETHOT'O CTPOEHUS (u3-3a
HEKa4eCTBEHHON CTBIKOBKH OaJOK IPYyr ¢ Ipyrom
WIN CHIKEHUS CXKHUMAIOMIMX HampspKeHUi B Oe-
TOHE Auadparm) morepeIHoe 006KaTHe CTAHOBUTCS
Man03(pPeKTUBHBIM.

Hamu npeioxeH HOBBIH coco0 MOMEPEYHOr0
00xaTusi, 00eCIeUYNBAIOLINI CHIDKEHHE TPYI0eM-
KOCTH, MaTepHaJIOEMKOCTH U IOBBIIIEHHE HaJeX-
HOCTH IIPOJIETHOTO CTPOCHUSI.

B coBpemeHHOH TeopuM Keie300eToHa MpH
OIPEJNICJICHUH IIUPUHBI PACKPBITHUS HOPMAJIBHBIX
TPEUIMH B MpeJBapUTEIbHO HANpSHKEHHBIX H3THU-
0aeMbIX 3JIEMEHTaxX CO CMEIIaHHBIM apMHUPOBAHU-
€M paccMaTpHUBAIOTCS ABa cirydast [5]:
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¢ HampsiraeMas apMaTypa MMEeT CIEIUICHHE C
0eTOHOM;

e TAKOE CIIETUICHUE OTCYTCTBYET.

B nepBoM ciiydae mocsie MmorameHus CHKUuMaro-
IIMX HANPSOKCHUI B OCTOHE M HEHAMPATaeMOMW ap-
MaType BCJICACTBHE YBEIUYCHHUS BEPTHKAILHOMN
Harpy3kd ¥ COOTBETCTBYIOIIETO H3rHOAIOIIETO
MOMEHTA B PacTSIHYTOU (HampsAraeMoi W HEeHATps-
raeMoii) apMarype IPOUCXOIUT MPHpAIEcHHE pac-
TATHBAIOIINX HAIPsDKEHUHN, KOTOPOE Ha YPOBHE €€
IIEHTPaA TSHKECTH ONpenesIeTcst HopMyIIoit

M — Poz(Z—f{Ep)’ (1)
4(A,—A)

riae M — w3rubarommii MOMEHT, JCUCTBYIOIIUN B
pacueTHOM cedeHHu auadparmel; F), — ycunune
HaTsOKEHUS HampsiraeModM apMaTypbl C  y4E€TOM
MEPBBIX U BTOPBIX MOTEPb; Z] — PACCTOSHUE MEXKIY
LIEHTPOM TSDKECTH BCEH apMaTypbl B PACTSHYTOM
30HE W PABHOACHCTBYIOIIEH HaIpsDKEHUN B CXka-
TOH 30HE JJIS CTydas, KOTJa HalpsaraeMmasi apMary-

Ac; =

I
pa UMCECT CLCIUICHUC C 6€TOHOM; esp — pacCTOAHUC

MEXJy paBHOACUCTBYIOIICH YCHUIUS HpeIBapu-
TENBHOTO HANpsDKEHUs1 Py, U LEHTPOM TKECTH
BCcEel apMaTyphl B pPacTSHYTOM 30HE AJiA Ciydas,
KOTJla HampsraeMas apMaTypa HUMEET CLEIUICHUE
¢ OeToHOM; A, — TUIOMIAAL HEHANPSTaeMON pacTs-
HYTOW apMmarypsl; A, — TO )K€ HamparacMou ap-
MaTypBhlL.

Bo BTOpOM ciydae npupalieHue HanpsLKeHUH
MPOU3OUJIET TOJIBKO B HEHANPSraeMo apMarype u
COCTaBHUT

_ _ I
AGH _ M ];(')2 (ZII es/))’ (2)
ZIIAS
rac ZH — pacCTOAIHUC MCKAY HCHTPOM TSKCCTHU

BCEl apMaTyphl B pacTSIHYTOH 30HE U paBHOJIEHCT-
BYIOIIEH HalpsKEHUM B C)KaTOM 30HE JUId Cilydas,
KOTJa CLEIJICHUE HampsraeMod apMaTypsl ¢ OeTo-
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HOM OTCYTCTBYCT, esp — pacCTOdHUC MCXKIAY paB-

HOJICHCTBYIOINIEH  yCWIHMS  HPEIBapUTEIHLHOTO
HanpspKkeHust Py, W IIEHTPOM TSDKECTH Bcel apma-
TYpHI B PACTSHYTOM 30HE JJIs CIydasi, KOrJa CIeN-
JICHUE HampsAracMoil apMaTtypsl ¢ OETOHOM OTCYT-
CTBYET.

To ecTh mpupalicHue HamnpsHKCHUH OYyAeT Cy-
IIECTBEHHO Ooublle, 4eM AG,, UMes B BUJYy He-

Z —e;p

I
SHAYUTCIIBHOC PACXOXKICHUE MEKOY T "
1
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Torma B mepBoM cilyyae B HEHaIpsAraeMomn ap-
MaType BO3HHKHET COOTBETCTBEHHO MEHBIIIEE pac-
TATUBAIOIIEE YCUIINE, T. €.

N!=Ac,A, << N!'=AcA,, (3)

r7ie MPUMEHHUTENBHO K paccMaTpuBaeMoil mpooie-
Me MONepeYHoro obkarus ycuime N; — 3TO OT-
PBIBHOE yCHWIINE, PHIIOKEHHOE K HIKHEH 3aKiiaf-
HOHN geTtann cThIKAa. M 4yeM 3TO ycuiue MeHbLIE,
TEM HaJie)KHee paboTaeT CTHIK M Ha BOCIPHITHC
M3rA0AIoNEero MOMEHTa M OCOOCHHO ITOTIEPEUHOM
CHJIBL.

B Takom ciydae BBITOgHEE, KOTJa Hampsrae-
MBI apMaTypHBIN AJIEMEHT I IMONEePEeYHOro 00-
JKaTUS TIOJyYaeT IMOCJe HATSHKCHHS CIICIUICHHUE C
0ETOHOM KOHCTPYKITHH.

Orta ujes Jieraa B OCHOBY HOBOTO TEXHUYECKO-
rO pemIeHusi, B KOTOPOM MNPEAyCMOTPEHO BBITION-
HEHHE TMOMEePEeYHOro 00XaThs HaNpsATaeMbBIMH ap-
MaTYPHBIMU 3JIEMEHTAMHU, 3aKPEIUISEMbIMH IOCIIC
HATSDKEHHST Ha CTeHKaX KpalHux Oajlok u
3aTeM (UKCHUPYEMBIMH B CTEHKaX MPOMEXKYTOU-
HBIX 0aJIOK MPOTHB CMEMIEHUH OTHOCHUTENBHO HHX
(puc. 1), u obecneunBaet >hPeKTHBHOE BKIFOUE-
HUE 3aTSDKKU B PabOTy KOHCTPYKILHMHU IOCJIE 1ora-
LICHUSI CKUMAIOLIUX HANpsLDKEHUM B HUKHEH vac-
TH CThIKa AuadparMbl MpH BO3JIEHCTBUU BpEMEH-
HBIX TTOJIBIKHBIX Harpy3o0kK, 4To U co3faeT dPQPeKT
JUCKPETHOTO CLEIUIeHus [6, 7].

Puc. 1. TlomepeuHoe o6xaTwe HANpsATaeMbIM apMaTypHBIM

3JIEMEHTOM BHHTOBOTO NPOGUIIS, 3aKpEIUIIEMBIM IIOCIE Ha-

TSOKCHUS] Ha CTEHKaX KpalfHUX U MPOMEXYTOYHbIX Oayok: 1 —

Oanka; 2 — momyanadparma; 3 — apMaTypHBIH CTEp>KEHb BUH-

TOBOTO Npodmist; 4 — pUKcupyromee ycTpouCcTBO; 5 — ymop-
Has IIaiioa

3a cYeT ATOTO MOXKET OBITh CHHKEHO IIpelBa-
pUTENbHOE HANPSHKEHUE B 3aTSDKKE.

Peanmu3anmst 1aHHOTO BapWaHTa JIETKO BBINOJ-
HSIETCS, €CIM B KayecTBE 3aTSHKKH HCHONb3YIOTCS
apMaTypHbIe CTEPXKHH BHHTOBOTO mpodmisi. B ta-
KOM ciTydae (puKcamyus HaTSHYTOTO CTEpP)KHS OTHO-
CUTEJIbHO CTEHOK IPOMEXYTOUHBIX OaloK ocylie-
CTBIISIETCSI MHBEHTAPHBIMH TaliKaMH depe3 yIop-
Hble 1aiObl. Takke NpUMEHEHHWE 3aTsHKEK BHH-
TOBOTO TIPOGWISI UCKITIOYaeT HEOOXOIUMOCTh Me-
XaHIYECKOH 00pabOTKH 3aTsHKEK, YTO AAeT SKOHO-
MUIO METaJlla ¥ TPyA03aTpar.
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Ecnu B KauecTBe 3aTSHKKH HCIIONB3YETCS MPO-
CTO apMaTypHbBI CTEpP)KeHb BBICOKOIO Kiacca
npounoctd (A800, A1000), To duxcamus ocy-
IIECTBISIETCSI €10 00CTOHUPOBKOM MEXIy CTEHKa-
MU 0aJioK, YeM OJHOBPEMEHHO O00eCIICYMBACTCS
3aIuTa OT Koppo3uu (puc. 2).
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Puc. 2. Tlonepeunoe oOXaTHe HANpPSATaeMbIM apMaTyPHBIM
9JIEMEHTOM WIIM ITyYKOM, 3aKpPEIUIIEMBIM II0CIE HaTSKECHHS
00eTOHNPOBKOH MeXTy cTeHKaMmu Oainok: 1 — Oanka; 2 — mo-
nynuadparma; 3 — apMaTypHbIi CTEepXKEeHb WM IIy40K; 4 — Oe-
TOHHas pyoOalika; 5 — yrnopHas 1maiiba; 6 — ankep

AHanornyHble IEHCTBUS MOXKHO OCYIIIECTBHUTH
U 7S TTy9Ka U3 BBICOKOTIPOYHOHN TPOBOJIOKH.

Takum  00pazoM, TEXHHUKO-YKOHOMUYCCKUN
3 dexT mocTuraercs TeM, UTO 3ATSDKKH PacIioio-
JKEHbl Ha YpOBHE HI)KHEW YacTH s/ipa CEYeHHUs
nuadparM, 4TO HCKIIOYAET MOSIBICHUE PACTATH-
BalOIIUX HANpPsDKEHUW B BEPXHEW YACTH CThIKA
nuadparM u o0ecreurnBaeT MOSBICHUE NOCTaTOY-
HBIX C)KMMAOIIUX HAINPSHKEHUN B HWKHEW 4acTd
CTBIKOB Juadparm, KOMIICHCUPYIOUIUX PacCTsKe-
HUE OT MPOXOASIIMX HAarpy30K, a 3TO IOBBIIIAET
HaJEKHOCTh IMpPOJETHOro crpoeHus. Kpome Toro,
3aTSHKKU TIOCIIC HATSHKCHUS 3a()UKCUPOBAaHBI OT
MPOJIOIBHBIX CMEIICHUH B CTCHKAaX MPOMEKYTOU-
HBIX OalioK, 4TO OoOecreYnBaeT WX BKIIIOUEHHUE B
paboTy mociie TaleHus CKUMAFOIIAX HaNPsHKEHIH
B CTHIKax AwmadparM THpW BBICOKMX HArpy3kax, a
3TO Tak)Ke YBEINYMBAET HAJEKHOCTh KOHCTPYK-
MU U TIO3BOJISIET CHU3UTH HEOOXOIUMBIA YPOBEHB
HATSDKEHUS 3aTSKEK.

151 mpoBepKu MPaBUIBHOCTH BBIIBUHYTOM I'-
note3bl 00 3(hHEeKTUBHOCTH (DUKCALUU 3aTSDKEK B
CTeHKax MpOMeXyTOuHbIX Oamok B PVII «ben-
nopHWUW» 6611 poBeneH SKcepuMenT [ 8, 9].

OnpITHOE TPOJIETHOE CTPOEHHE COCTOSIIO U3
YeThIpeX TaBPOBHIX OalloK ¢ aAvadparMaMu U3
pazoOpanHoro tumosoro (mo Bei. 56 Coro3mop-
MPOEKTa) MPOJETHOr0 CTpoeHus JInHON 11,36 M.
B xadecTBe HampsraeMbIX apMaTypPHBIX 2JIEMEHTOB
OBUTH WCIIOJI30BaHBl apMaTypHBIE CTEPXKHH IHa-
MeTpoMm 32 MM, kitacca A400. Hampsraemeie apma-
TypHBIE DJIEMEHTHI OBUIH YCTAaHOBJIEHBI BO3JIE KaXK-
nmoit mrnadparmel, BKIIFO4ast onopHseie. [locie HaTs-
KEHHSI 1 aHKEPOBKH CTEPKHS Ha CTEHKaX KpailHUX
0aJOK C MOMOIIBIO0 Pa3KUMHBIX BTYJIOK W BHIIKO-
00pa3HBIX IMald TakUM ke 00pa3oM MPOU3BOIH-
nmach (QUKcalus KaXIOTO CTepKHS Ha CTEHKax
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MIPOMEKYTOUHBIX OaJIOK. 3arpy3Ka OMBITHOTO IIpPO-
JIETHOTO CTPOCHUS TMPOU3BOIWIACH C MOMOLIBIO
CIICIMATLHBIX CHIJIOBBIX 00YyCTpOHCTB. Bo Bpems
JKCIICPUMEHTA  M3MEPSIINCh  JehopMall U
HANPSOKEHUS B HANPSATacMbIX apMaTypHBIX 3Jie-
MEHTaX M OeToHEe auadparM OTIEIBHO B KAKIOM
oTceke (IMpoJIeThl MeXAy cTeHkamu Oanok). IIpo-
ruObl 0aJOK B CEUYEHUSIX MO CEPEeAMHE MPOJIIETHOTO
CTPOCHHS M Ha OIOpax (PUKCHPOBAINCH MPOTHOO-
MepaMH, TIPOJI0JIbHEIE AedopManun pedep Oalok B
YpOBHE TIEHTpa THKECTH paboueil apMaTypsl peru-
cTpupoBaIuch aedopmomerpamu ¢ 6aszoii 500 MM
n nenoi genenus 0,001 mm.

B xone umcneITaHmMii OBUIO YCTAHOBJIEHO, YTO
3a(UKCUPOBAHHBIA TIOCIE HATSHKEHHS Hampsrae-
MBI apMaTypPHBIM 3JIEMEHT Ha CTEHKaX MPOMEXKY-
TOYHBIX OAaJIOK TOCJIe aHKEPOBKHM €ro Ha CTEHKax
KpaliHMX 0aJOK MHTECHCHBHO BKJIFOUMJICS B PaboOTy
MIPH Harpy>XKeHUW TPOJICTHOTO CTPOCHUS BPEMEH-
HBIMH Harpy3kaMu. DTO IMO3BOJWIO NPU CPaBHH-
TEIbHO HH3KOM  YPOBHE  IPEIBAPUTEIHLHOTO
HANpPsDKEHUS B 3aTsKKe 3(P(OEKTHUBHO BKIIIOYATH €€
B paboTy mocie TameHus] COKMMAIONUX HarpshKe-
HUI B HIKHEHW 30HE CTHIKa MoiynuadparM U TeM
CaMBIM COXPaHATh NEePBOHAYANBHYIO (OJIM3KYI0 K
pacdeTHOW) KapTHHY paclpeieNieHuss Harpy3Kd
MeXx Iy OarKamu BO BCeX MOJOXKEHHX (puc. 3).

(=}

2N W s oo N

Mpupatyenne ycunus, kH

[=NSN-ReN-NeNeNa)

98 196 294 392 490 588 686
YpoBeHb 3arpyxeHnus, kH

M- otcex Ne 1; M- orcek Ne 2; O - orcek Ne 3

Puc. 3. Dmopa npupalieHuil yCHIIUs B TAT€, KOTOpasi YCIOBHO
paslieneHa Ha OTCEKH Mex Iy Oankamu

BBIBO ]

Pe3ynbrarhl McnbITaHUK MOKa3aau 3()deKkTHs-
HOCTh (UKCAIIMM HANPATAaeMOTrO apMaTypHOTO
JJIEeMEHTa B CTEHKAaX MPOMEXYTOYHBIX OaloK IO-
CJIe aHKEPOBKHM €ro Ha CTEHKaxX KpaiHHWX OaJloK.
JaHHOE TEXHUYECKOE PEIICHUE IO3BOJIWIO MpPHU
CpPaBHUTEIHHO HU3KOM YpPOBHE MPEABAPUTEIHLHOTO
HANPsDKEHUS B 3aTsOKKe 3((MEKTUBHO BKIIIOYATH €€
B paboTy MOCJe TallIeHHs COKUMAIONUX HAIpPsDKe-
HUI B HWXKHEH 30HE CThIKA MOy uadparMbl U TEM
CaMbIM COXPAaHATH NEPBOHAYANBHYIO KapTHUHY pac-
MIPEJICIICHUs] HarPpy3KH MEXKy OaKkaMu BO BCEX e
MTOJIO’KEHUSX.
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s 5KOHOMHMUYECKOH OLEHKU MPEIJIOKEHHOTO
METOJIa YCWJICHUS TPOJICTHBIX CTPOCHHA W3 JHa-
(parMeHHBIX O0aNOK OBLJIO TPOBEACHO COIMOCTaB-
JICHUE BBIOPAHHOTO TEXHUYECKOTO pEIICHHS C
YCHJIEHUEM TaKHX IMPOJETHBIX CTPOSHUN MOHO-
JMUTHOM HakianHoM muuToil. HoBoe perenue ycu-
JICHUS TIONEPEYHBIM OOXKaTHEM C (PUKCAIUCH
HampsracMoro apMaTypHOTO 3JIeMEHTa Ha peOpax
MIPOMEXKYTOUHBIX OallOK OKa3ajocCh JIEHIEBIIE IPH-
mepHO Ha 70 % u B 5 pa3 MeHee TPyI0eMKO.

Ha nannoe TexHWYeckoe peHIeHHE IONIydeH
rmateHT Ha u3ooperenue [10].
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