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«KoHcTpyHpoBaHue HecylIeH YacTH KPbILD»

Boinosnnenue 3amanus Ne8 «KoHcTpyHMpoBaHMe HecvHIed YACTH KPBbIIIIL

YCeTporcTBO KPOBJIWY.

1 OBILINE CBEJAEHUA

KoncTpykuuu, orpaxnaroniue 37aHusi CBEPXY, OTHOCATCS K TOKPBITHSM,
OCHOBHBIE BHJIbI KOTOPBIX: a) 4YepJ/lauHble CKaTHBIE KPBIIIU, O0) COBMEIICHHBIC
MOKPBITHSI.

OcHOBHOE Ha3HAYCHUE TMOKPBITHS—3aIUTa 37aHusi OT aTMOC(epHBIX
0CaJKOB (OT JOXKJIEBOM M TaJlOW BOABI), OT MOTEPh TEIja B 3UMHEE BpPEMS U OT
neperpena B JI€THEE BpeMs, UTO OCOOCHHO BaXKHO JIJIsl FO’)KHBIX PaiOHOB.

[TokpeiTHE TOMKHO OBITH PACCUUTAHO HA BOCIIPUSTUE MTOCTOSTHHOW HArpy3KH
OT COOCTBEHHOTO BecCa, BPEMEHHBIX HAarpy30Kk—OT CHETOBOIO IOKpOBa
(HOopMaTHBHas Harpyska, kotopas B pa3ubix paiioHax CCCP konebnercs ot 50 g0
250 xec/m2 TOPU3OHTAIBHOW MPOEKIIUU MOKPBITHSA), TOPUIOHTAIBHOTO JABICHUS
BeTpa (MOJ0KUTENBHOTO 3HaKa C HABETPEHHOI CTOPOHBI M OTPULIATEIIBHOIO 3HAKa
WIM 0TCcOCa — C TMOJABETPEHHOW CTOPOHBI) M HArpy3oK, BO3HHMKAIOMIUX IpPHU
AKCIUTyaTallu HOKPBITHS (IIPU PEMOHTE, OYUCTKE OT CHEra U Ap.).

Bepxusa wacms nokpeimus unu kpoeis, Cuykamas sl 3alldThl 3JaHUsT OT
YBIQXHEHHS] W [JJIs OTBOAA JOXKJIEBOM M Tajlol BOABL, [OJKHA OBITH
BOJIOHENIPOHUIIAEMOM, BJIArOyCTOMYMBOW, T. €. BBIACPKUBATH NEPUOIUUYECKOE U
JUIMTEIIbHOE  YBIIAXHEHHWE, CTOWKOM IIPOTHUB  arpecCUBHBIX  XHUMHUYECKUX
BO3JICMCTBUI BEILIECTB, COJIEPKALIUXCS B aTMOC(EPHOM BO3AyX€ U OCAKAAIOLIUXCS
Ha mnokpbiThe. KpoBist gomxHa OBITH TakKe CTOMKOM MPOTHUB BO3AEHCTBUS
COJIHEYHOM pajualii U MOpo3a, HE OABEPraThCsl KOPOOIJICHHIO, PACTPECKUBAHUIO,

pacIlyIaBJICHUIO.



[ToxpbiTHE B OONbLIEH CTENEHW, 4YE€M JApyrue DdJIEMEHTHl 3/aHus,
noABepraeTcsi aTMoc(epHbIM BO3JCUCTBUAM, U PACXOAbl MO €r0 COACPKAHUIO U
PEMOHTY CYIIECTBEHHO CKAa3bIBAIOTCS HA CTOMMOCTH JKCIUTyaTallud 3IaHUA.
KoHcTpyKInu NOKpBITHS AOKHBI 0071aAaTh JOJITOBEYHOCTHIO, COOTBETCTBYIOMICH
KJIacCy 3/1aHMUS.

PaboTbl 1O yCTpOMCTBY MOKpBITUS — Tpouecc TpyAoeMKui. Jlns
YMEHBIIEHUS] 3aTpaT TpyJda Ha CTPOUTEIBCTBO U COKpAIIEHUE CPOKOB
CTPOUTENBHBIX PabOT, CBS3aHHBIX C YCTPOHMCTBOM TMOKPBITHH, I€Iec000pa3HO
NEPEHECEHHE BO3MOXHO OOJIBLIEro YHciia Olepauuid MO M3rOTOBICHUIO X
3JIEMEHTOB, YCTPOUCTBY TEIJIOU3OJALMU U THAPOU3OJISIIMUA HA 3aBOJbI U IIUPOKOE
NPUMEHEHHE COOpPHBIX YKPYITHCHHBIX JJEMEHTOB KOHCTPYKIIMHA 3aBOJCKOTO
U3TOTOBJICHUSI.

Oco060 Ba)XXHO MPUMEHEHHE WHIYCTPUATIBLHBIX METOJIOB INPH BO3BEICHUU
KOHCTPYKIIUM B MAaCCOBOM KHWJIMIIIHOM CTPOUTENILCTBE, & TAKXKE MPU BO3BEICHUU
OOJBIIETIPOJIETHBIX  MOKPHITUH  KPYMHBIX OOLIECTBEHHBIX 3AaHUN. 3anayu
UHAYCTpUAIN3AI[MU CTPOUTEIHCTBA TMOKPHITUM HE MOTYT OBITH pelieHbsl 0e3
BCEMEPHOT'0 COKpPAIICHUS YUCIa JJIEMEHTOB, COCTABISIOIINX UX KOHCTPYKIIHUIO.

Yepoaunvie cxkammuvie Kpviy OOBIYHO BBITIOJNHAIOT B BHJIE HAKIOHHBIX
IJIOCKOCTEN — CKATOB, MOKPBITHIX KPOBJIEW W3 BOJOHENPOHUIIAEMBIX MAaTEpUAJIOB
(puc. X.1). BenuuuHa yKJIOHa CKaTOB 3aBHUCHUT, C OJTHOM CTOPOHBI, OT MaTepuasa
KPOBJIM, C JAPYrOM — OT KJIMMATUYECKUX YCJIOBHUW pailoHa CTPOUTENLCTBA. B
palioHax ¢ CWJIbHBIMHM CHETONaJaMy BEIMYMHA YKIIOHA ONpPEIEISAETCS YCIOBHUIMU
CHErOOTJIOKEHUSI U YJAJE€HUsl CHera, B palloHaX ¢ OOWJIBHBIMU JOXKASIMU YKJIOH
KPOBJIM JIOJDKEH OOecreunBaTh OBICTPBIM OTBOJ BOJBI. B IOKHBIX palioHaX Kak
YKJIOH CKaTa MOKPBITUH, TaK U BBIOOP MaTepHuaia ONpeAesioT C yYeTOM COJTHEUHON
paguanuu.

Yknon nokpvimuil BBIpAXKAIOT B TIpaaycax HAaKJIOHA CKaTa K YCIOBHOM
TOPU30HTAIBHOM IIJIOCKOCTH, Harpumep, 20, 30°, yepe3 TaHreHC 3TOro yriia, B BUIE
npoctoit 1podwu 1/4: 1/10, B Buae aecsatuunoit apoou 0,01: 0,02 wam B Bume %. s

oOecrieueHus OJHMHAKOBBIX YCJIOBI/Iﬁ CTCKaHMA BOABI U OI[HHaKOBOfI JOJITOBCYHOCTH



ITOKPBITUSL BCEM €ro CKaTaM INpUIAIOT OJWHAKOBBIM YKIIOH, YCTAHABIMBACMBIN B
3aBUCHMOCTH OT BHJA NPHUMEHSAEMOrO KpPOBEJNBHOTO Marepuana. [[ns ckaros
YepJayHbIX KPbIII OOBIYHO MPUHUMAIOT YKIOHBI OT 1/5 110 2. B 0TAenbHBIX ciyyasx
VKJIOHBI KpOBEJIb MOTYT ObITh OoJbiie. COBMEIIEHHBIE KPBIIK OOBIYHO HMEIOT

YKJIOH He Ooiiee 5%.
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Prc. X.1. OcHoBHBIC. JOPME! YepAauHABIX CKATHBIX KPEILI

a — opnockatHan; 6 — ABycKaTHas; € — KpHlIa ¢ Maucapnaofl; 2 — warposas; 4, ¢ — oOWKHA BHA M NJAaB KPSIME MaA0OITAAHOrO 3MJHHA

2 — NPHMED NOCTPOSHHS NJAaHAa CKATHOM KpPHIIH; &, X — HOJYBAJBMOBLIC TODI(bl ABYCKAaTHOM KPBIMH; 2, AL, M, 0 — CXCMbl NPOBETPHBAHHI

4epaaKoB M BO3AYIIHBLIX NPOCAOEK KPBILH; 72 — CXeMa O6Gpa30BaHUA HANC/IM HA KapaLae; p-— CXeMa CIyXOBOro OKHA; € — 0003uavCHHAE yK-

JIOHOB KPHIUH; [ — CKaT; 2 — KOHEK; J§ — CBeC KpBIlH, HAH Kapuus; 4 — qponTon; 5 — THMNaH (PoHTOHA; 6 — wunen: 7 — saJbva; & — no-

NypaneMa; 9 — Hakocmoe pe6po; 10 — emnoma; II — chiyxoBoe OKHO; 12 — pelueTka KanwosH; I3 — npuroynoe orsepcTHe; /4 — BLITARMOE
oTBepcTHe; 15 — cHer W HaJeAlb HAO XONOAHOM KapHH3C

[TokpbITHA € YKIIOHOM KpoBeib 10 2,5% Ha3piBaloT MIocKuMu. Ilnockue
MOKPBITUS, TOBEPXHOCTU KOTOPBIX HCHOJB3YIOT ISl JETCKUX IJIOIIAI0K, JETHUX
pecTopaHoB, Kade, OTKPBITBIX KUHOTEATPOB, CIIOPTUBHBIX IUIOMIAI0K U JIP., HOCSAT
Ha3BaHUE OHKCIUTYaTUPYEMBIX IUIOCKUX WM TEePpPacHbIX MOKphITHIl. CKaTHbIE
YepJIaYHbI€ KPBIIIN MPUMEHSIOTCA MPU CTPOUTEIBCTBE MAIOATAXHBIX JOMOB III 1
IV knaccoB B CENBCKUMX MECTHOCTSIX, B IOCEJIKAaX, MaJbIX U CPEAHUX TOpPOJax.

[Inockue TeppacHble MOKPBHITUS NPUMEHSIOT B 31aHuAX | u I knaccoB u B 3maHusAX



MOBBIIIEHHON KallMTaJbHOCTU. TeppacHOe MOKPHITHE PELIAIOT KaK YEPIAYHOE UIIU
Oecuep/lauHoe C TUTUTHBIM TOJIOM.

IIpr crTpouTenbCTBE 34aHUK IOBBIICHHON KallUTaJIbHOCTH ILIOCKUE U
TEppacHbIe MOKPBITUS LEIECO00pa3HO MPUMEHSTh B COYETAHUU C TEXHUUYECKUM
TAXXOM WA YEpHAKOM, HaJuyue KOTOPBIX XOTS U IOBBIIAET CTPOUTEIIBLHYIO
CTOMMOCTb U TPYAOEMKOCTb YCTPOMCTBA NOKPBITHs, HO 3aTO JAa€T BO3MOKHOCTH
CUCTEMaTHYeCKH HaONoAaTh 3a HENPOTEKAEMOCTbIO KPOBIHM, CBOEBPEMEHHO
YCTPaHATh Ae(PEKThl U TAPAHTUPYET UCIPABHOCTH MOTOJKOB B BEPXHUX 3Taxkax. B
OTJEIBHBIX CIIy4asiX (CIOPTUBHBIE 3aJIbl, KPBITHIE CTAJIMOHBI) TEIJIOE OecuepiavyHoe
HNOKPBITUE YCTPAUBAIOT 110 CTPONMIIAM U (hepMaM, KOTOPbIE B ITOM CIIy4ae OCTAIOTCS
OTKPBITBIMH BO BHYTPEHHEE MPOCTPAHCTBO WJIM MOTYT OBITb OTIEJICHBI JIETKUM

ITOABCCHBIM ITOTOJIKOM.

2 YEPJIAYHBIE KPbILIN

['eomeTprdeckue GopMbl YepadHbIX KPBIII MPHUBEICHBI Ha prc. X.1.

Han 3manussMu HEOOJBIIONW WIMPUHBI YacTO YCTPAWBAIOT OJHOCKATHBIE
kpbitn (puc. X.1,a). Kpblry 3maHust CO CTOKOM BOJIBI Ha JIBE€ CTOPOHBI HA3bIBAIOT
ogyckamnoui (puc. X.1,0). PeOpo nByrpanHoro yriia, o0pa3yeMoro B BEpIIHHE
KPBIIIM JABYMSI CKaTaMH, HA3bIBACTCSI KOHbKOM. BBICTYN KpBIIIK mepea dacaaom,
3aKaHYMBAIOIIUICS  KameJIbHUKOM, MPEMATCTBYIONIMM CMadlBaHHWIO  BOJOM
TIOBEPXHOCTH CTEHBI, Ha3bIBACTCS céecom. Topel ABYCKATHON KPBIIITH MOXKET OBIThH
perieH B Buae gpormona. DpoHTOH 00pa3yeTcsi B TOM CIydae, €CJIM CKaThl KPBIIIN
MEePEKPHIBAIOT TOPIIOBYIO CTEHY U BBICTYNAIOT MIEPET HEM.

CteHbl JoMa MOTYT OBITH 3aBEPIICHBI KAPHU30M, OKaUMIISIOIIUM BCE 31aHHE
no nepumerpy. B 3ToM ciydae moj ppoHTOHOM KapHU3 OTHAEISET TPEYTOIbHBIN
y4acTOK CTEHBI, o0Opasys mumnan @pornmona. Tummansl (HPOHTOHOB MHOTHX
MaMATHUKOB apXUTEKTYpbl TPOMUIBIX OMOX YKPAIIaluCh CKYJIBITYPHBIMU

OapenbedamMu I POCIIHCHIO.



[Junyom HA3BIBAIOT TOPLOBYIO CTEHY 3MaHUS, MOJHUMAIOIIYIOCS BBIIIE
MOBEPXHOCTEHN cKaTOB KpbIld. UMbl MOryT 0hOpMIIITBHCS YCTyIaMu, BOJIOTAMU
U 1p.

lllampoeas Kpviuia KBaJpaTHOTO WJIM MHOTOTPAaHHOTO B IUIAHE 3JaHUS
UMEET YEeThIpe TPEYroibHBIX cKaTa—seanbmul (puc. X.1,r). BanbmoH uacto
3aBEpIIAOT TOPEL ABYCKATHOM KpbIIW. J[BycKaTHas Kpbllla, 3aBEPILICHHAS BaJbMa-
MU ¢ 00€uX TOPIIOB, Ha3bIBAETCS BAIbMOBOM. ECIM HAKJIOHHBIN CKaT CPe3aeT HE BECh
TOpELl JIBYCKAaTHOM KpBIIIM, @ TOJIBKO BEPXHIOK WJIM HIKHIOK €€ 4acTb, TO
HEIOJIHBIA TOPLIOBBIA CKAT HA3bIBAKOT NOYE8AIbMOU, & KPBIILY — I0JyBaJIbMOBOM.
Jluaus mepecedyeHHUs JBYX CKAaTOB KpBIIIM, OOpa3yIOUIUMX BBICTYMAIOIIHM
JBYTPaHHBIM yroil', COCTaBISIET HakocHoe pebpo. 1lo nuuuu 3anaaaromiero pedpa
pU MEepeceyeHr CKAaTOB KpbIII o0pa3yeTcsi endosa. EHlIOBaA, OTBOASIIAS BOIY C
JIByX CMEXKHBIX CKaTOB, MECTO HAKOIUICHHS] CHETOBBIX OTJOXKEHUH — OJHO U3
HamboJee OTBETCTBEHHBIX MECT KpbIHM. JIMHUM mepeceueHusi CKAaTOB KPBIIIH
(IMHUK eHJOB M HAKOCHBIX pebep) MPOXOAST MO OHCCEKTpHUCaM YIJIOB MEXAY
cteHamu. Eciu 10M MeeT npsiMbI€ YTIIbI, TO MPOEKIUHM HAKOCHBIX pedep uepTsT B
IJIaHe moj yriom 45°.

Bricota depmaka ompenpensercs HEOOXOAMMBIM — YKIOHOM — KPOBIIH,
rabapuTaMu TOJJEPKUBAIOIINX KPOBIIO CTPOMHIIBHBIX KOHCTPYKIUH, M, KpOME
TOT0, YCIOBUSIMU OOECHEYeHHs] CBOOOTHOTO MPOXO/aa BBICOTOM HE MeHee 1,6 m
B/I0JIb BCEr0 uepaka. BeicoTa uepjiaka B caMbIX HU3KUX MECTaX Y HapyKHBIX CTEH
nomxHa ObITh He MeHee 0,4 71 A1 BO3MOXKHOCTH MEPUOIMYECKOTO OCMOTpa
KOHCTPYKIIMM M B IPOTUBOIIOXKAPHBIX UeEAX. [l yMEHbIIEHUsA IOKapHOU
OMMACHOCTY YepAaK IMHHOIO 3/aHMS pa3leisIloT Ha OTCEKHM HECTOPaeMbIMH
MOTIEPEYHBIMU CTEHAaMHU — OpaHAMay3paMu.

BHyTpH yepiaka MHOIAA yCTPAMBAKOTCS KWJIblE MaHCApIHbIE NOMEILIECHHUS
(puc. X.1,B), KOTOpBIE B KAMEHHBIX 3/1aHUAX OTACISIOT OT YyepaKka OpaHaMayspamu,
a B JICPEBSIHHBIX — TPYAHO- CTPPAEMBIMHU NIEPETOPOJKAMH.

B uepnmak, orpaHWuYeHHBIM CBEpPXy KpOBJIEH, a CHU3Y YepAadHbIM

MNECPCKPBITUEM, OTACIAIOININM €TI0 OT OTAINIMBACMBbIX HOMGHIGHI/Iﬁ BCPXHCTO 3Taxa,



3MMOM IPOHUKAIOT CHU3Y TEIJIO W Bjara, moJl BIUSHUEM KOTOPBIX TeMIeparypa
BO31yxa B uepaake ObiBaeT Boiie 0°C u yacTto moaHumaercs no 4-7°----1-10° C,
BJIQ)KHOCTh YaCTO JOCTUTAET KPUTUYECKOI'O COCTOSIHUS C BBIJIEJICHUEM KOHJIEHCATa
(uHes1) Ha HIDKHEHM TIOBEPXHOCTH KpoBiIM. Yem Temiiee 4dYepaaKk W UYeM
TEIUIONPOBOJIHEE MaTepuan KpOBIHU, TeM OoJblle oOpa3yeTcs KOHAEHcATa, CIOH
KOTOpPOTO (MHEN) B MEPUOJ CHUIBHBIX MOPO30B MOKET NOCTUTHYTh 2—3 cm. Ilpu
MOBBIIIEHUH HAPYKHOM TeMIepaTypbl KOHAEHCAT TaeT, KalmaeT Ha YepaaydHoe
NEPEKPHITUE U YBIIAXKHSET €rO.

[Tocnie oOunbHOTO CHeromnaja OTIOXKUBIIUMKCSA HA KPBILIE CHET MOATauBaeT
O] BIMSIHUEM TeIJia, MPOHUKAIOUIETO CHU3Y Yepe3 KPOBJO, U MOXKET CIIOJI3TH IO
MOBEPXHOCTH, CMOUCHHOW Tajoll BOJOW, W OOpYIIUThCA Ha 3eMiito. Takas BOja,
CTeKas TOJl CJIOEM CHera Mo TEIUIOM KpoOBJe, 3aMep3aeT Ha XOJOJIHOM (He
MOJIOTPETOM CHH3Y) CBECE KPBIIIHN, 00pa3yst HAJIEU U COCYJIbKHU. Y TaJIeHHuEe CHera C
KpPBIII M COCYJIEK C KapHU30B (OCOOCHHO Ha MHOTOJTaXHBIX 3JAHUSAX)
COINPOBOXK/IA€TCA HEU30EKHBIMU TOBPEXKICHUSIMH KPOBIM W KAPHU30B, YTO
COKpaIllaeT CpOKH CIYXObl TOKPBITHS W TPHUBOJUT K HEOOXOIUMOCTH
IPEXAEBPEMEHHOTO peMOHTa. CHUKEHHE MHTEHCUBHOCTH IPOIECCA MOATANBAHUS
CHEra Ha KpbIllle ¥ OTJIOKEHUSI KOHJEHCAaTa B Yeplake MOXKET ObITh JTOCTUTHYTO
XOPOIIUM YTEIVIEHUEM YEPAAYHOTO MEPEKPHITUS C YCTPOMCTBOM O] YTEIUIUTEIEM
HAJEKHOTO MApOU3OJSALMOHHOTO CJIOSI B  COYETAHMM C  HMHTECHCHUBHBIM
IPOBETPUBAHUEM uepAaka. Uepaaku MOTYT YBIXKHITBCA TaKKE€ B PE3yJbTATe
NPOHMKAHMS BIAXIOTO BO3AyXa W3 JECTHUYHBIX KIETOK, B CBSI3M C YEM
HEOOXOAMMO MPOBEPSTHh IJIOTHOCTH MPUTBOPOB JBEPEH U JIIOKOB, BEAYLIMX Ha
yepaax.

VHTEHCUBHYIO €CTECTBEHHYI0 BEHTHUJSILMIO — IPOBETPUBAHUE 4YepJaKa
00ecneurBaOT yCTPONCTBOM BEHTHJIALIMOHHBIX OTBEPCTHM MOJ KAapHU30M U B
KoHbKe Kpbllin (puc. X.1.,m,1). OTBepcTHs, PACHOJIOKEHHBIE B HIXKHEH 30HE
yepaaka (1o KapHU30M), pabOoTal0T KaK MPUTOYHBIEC, @ B BEPXHEU 30HE (B KOHBKE)
— KakK BBITSDKHBIC. |11 BEHTUIISALIMK YE€PAAKOB UCTIOIB3YIOT TAKKE CIyXOBBIE OKHA,

YCTaHaBJIMBACMBIC Ha CKaTax KpbIIol, KW OKHAa BO (l)pOHTOHaX, muIimax #u



noy(pOHTOHAX MOTYBAJIbMOBBIX KPBIII, 3aMOJHSIEMBIX CTBOPKAMH C pPEIICTKAMH
TUTNIA <OKaJI03W», KOTOPBIE XOPOIIO MPOIYCKAIOT BO3AYX M HE JOIMyCKaloT
MonajaHus B uepaak 10xaeBoit Boasbl (puc. X.1,1). CiryxoBble OKHA pa3MenaloT Ha
BbicoTe 1—1,2 M OT ypOBHS Bepxa UepIayHOTro MEPEKPBITHS PAaBHOMEPHO BIOJb
3maHus. B Tex ciyyasx, Korja ciyXxoBble OKHA CITyXaT JUIsS OCBEIIEHHUS YepaaKa, ux
3aMOJIHAIOT OCTEKJICHHBIMU CTBOPHBIMU meperuietamu. Ha puc. X.1,0 npuBeneHa
cXeMa TMpOJyBaeMOTO TOKPBHITHS, MPUMEHIEMOrO0 B IOKHBIX palloHax IS
YMEHBIIICHUSI BIMSHUS COJHEYHOW paaualud Ha TEeMIEpPaTypPHBIH PeXUM
IIOMEILIEHUN BEPXHETO dTaXKa.

@®opMy KpBIIIKA BBIOUPAIOT C YY4€TOM OBICTPOTO M TOJTHOTO CTEKaHUS
JIOXJAEBOW W Tajlol BOABI M BO3MOXKHOTO YMEHBIICHHS CHETOBBIX Harpys3ok,
KOTOPBIE 3aBUCAT OT MECTHBIX YCJIOBHHA M OT reoMeTpudeckor (popmbl Kpsiu. B
paiioHax ¢ OOWJIFHBIMH CHETrOIajaMH MPUMEHSIOTCS KPBIIIU C KPYTHIMH CKaTaMH
(puc. X.2). Haubombliee KOIMYECTBO CHETa HaOII0aeTCsl Ha 3aBETPEHHBIX CKaTax
KpBIII, MMEIOUIMX YKIOHBI 30°, mpuyeM ¢ HaBETPEHHOTO CKaTa KpPBIIIM CHET
C/IyBaeTCsl BETPOM, IEPEHOCUTCS Uepe3 KOHEK U OTJIaraercsi Ha 3aBeTPEHHOM CKaTte.
Ha kppimax, yKJIOH KOTOPBIX 3HAUUTENbHO Ooublie Wik MeHbIe 30°, KOJIu4ecTBO
cHera OyJIeT MEeHbIlIe, TaK KaK IIPH KPYTOM YKJIOHE CHET CII0JI3a€T C KPBIIIH, a MIPH
MaJIOM YKJIOHE ciyBaeTcst BeTpoM. [Ipu O6JiM3KoM pacnoioKeHUU K MajJ03TaXXHOMY
3JaHUIO BBICOKUX JIEPEBHEB, 3AILIUINAIONINX €r0 OT BETpa, 00pa3zyroTcsi OOJIbLINE
CHETOOTJIOKEHUSI Ha KpBILLIE.

JloxeBast BoJia, CTEKask C JIBYCKaTHOW KpBIIIM Ha HABETPEHHYIO CTOPOHY
JI0Ma, OTKJIOHSIETCS O] BIUSHUEM BETpa K CTE€HE, U MpH OONBIION BBICOTE 3aHHs
U MaJoOM BBIHOCE KapHM3a cMauuBaeT ee. C IUIOCKOHM KpBbIIM JOXKIeBas Boja
CTEKaeT B TUXYIO MOTOAY PaBHOMEPHO BO BCE CTOPOHBI, a MPU BETPE CTEKAeT Ha

3aBETPEHHYIO CTOPOHY, HE CMaunBasi IOBEPXHOCTH CTEH.



3 CTPOIINJIA

[lo BuAy KOHCTPYKLIMH pa3in4yarOT CTPONWIA HACIOHUBIE U BUCAYHE.
Haciionnsle cTponwia HM3roTOBISIOT U3 JEpEBa WM KelIe300€TOHA, BUCAUME —

TOJILKO U3 JIepeBa.

Prc. X.2. CxeMb OTNOXEHHSI CHera Ha KpHINAX pasHof
(GOpMEl H CTEKaHHA ¢ HHX BOMAM

a— Ha KDyThiX KpHII&X CHEr Re sancpXxusaercs; 6 — nNpH yKAOHe

Ra 2aBeTPEHHOM CKaTe — MakKCHMallbHBle CHEroOTIO:KeHs;
8 — Ha KpHIAX, SalIHMIEHHLIX OT BeTpa, CHEr HAKANJHBACTCSH:
2 — C TODHIOHTANBEBIX KDHII, o6AyBaeMbIX BEeTPOM, CHer cayBaer-
ca; 0 — Bona, CTEXAaOILNas €O CKATHOR KPHIH HA HABeTPEHHYIO CTO-
PORy, yBaaxusger dacan; ‘e — c ropusontanbHoft Kpriur Ge3 Berpa
BOJa CTEKaeT NO NepHMeTpy, He yRaaxHas (dacan (¢ ropHsonTaib-
HOR KDhillH NpPH BeTpe BOJA CTEKaeT Ha SaBeTPEKHYIO CTODOHY):
¢ — qepes CAHBHOR XapHMS; ¥ — B CHCTeMY HApPYXKHBIX BOJAOCTOKOB;

K — BO BHYTPeHHHE BOAOCTOKH



Hacnannvie cmponuna (puc. X.3) NpUMEHSIIOT B TeX CIydasix, KOTJa B
3IaHUU UMEIOTCS BHYTPEHHUE CTEHBI UM KOJIOHHBI, PacoO0OkKEHHbIE Yepe3 5—~6
M, KOTOPBIE MOTYT CIIYKUTb OTIOPAMH JJIsl CTPONTUIIBHBIX KOHCTPYKIIUNA U COKPATUTh
3TUM HX TposieT. OCHOBHBIE 3JEMEHThl HACIOMN- HBIX CTPONUI — CMPONUTbHbIE
Hoeu, YKIaJblBaeéMble BAOJb CKaTa, MOJAEPKUBAIOT oOpeuemky. HuxHUE KOHIIBI
CTPONWJIBHBIX HOT OINHUPAIOTCA HAa HApyXHBbIE CTEHBI YEPE3 HACMEHHblU Opyc —
mayspram. BepxHue KOHIUBI CTPONUIBHBIX HOT TOAJIEPKUBAIOTCS CHUCTEMOMU
NPO2OHO8, CMOEK, NOOKOCO8 U JjledicHell, TIEPelaloluX Harpy3Ky Ha CTEHbl WJIU
KOJIOHHBI. CTOWKHU yCTaHABIWBAIOT OOBIYHO ¢ 1marom 4—~6 m. Jlyis »ecTkocTu u
YCTOMYUBOCTH CTPONMJI MEXKJIYy CTOMKaMH M TMPOTOHAaMU B TIPOJOJIHHOM
HAIpaBJIEHUHM BBOJSAT TMOJKOCHI, pas3rpykarolde TMPOrOHbl U  OO0pa3yroIIue
COBMECTHO C HUMH M CTOMKaMH nodcmponuivhyto pamy (puc. X.4). BosmoxHa u
OecroKocHas CHUCTeMa, IPH KOTOPOM MPOJO0JIbHAS KECTKOCTh O0ecreyuBaeTcs
BBEJCHUEM WinpeHaeell yxcecmkocmu 4epe3 4—>5 1maroB CTpOIu.

CkaTHas Kpblllla B 3aBUCUMOCTH OT IIUPUHBI JJOMa MOKET UMETh OJIMH, JIBa
WIM TPU TPOJOJIbHBIX MPOTOHA, OMUPAIOUIUXCS HA CTOWKH, YCTAaHOBIICHHBIE Ha
POJOJIbHBIE WM TIOTIEpEeYHbIe BHYTPEHHUE HECYIME CTEHBI WM HA OTAEIBHO
cTosIIMe KOJIOHHBI. [Ipu cTpOUTENbCTBE B JIECHBIX pailOHAX HACIOHHBIE CTPOIMJIIA
MOTYT OBITh BBITMIOJTHEHBI U3 OPEBEH WJIM OPYChEB C COCAMHEHUSIMU UX SJIEMEHTOB
Ha BpyOKax, METaJUTMYECKUX CKOOaX U T'BO3/ISIX.

B wmaccoBoM WUWHAYCTpHATHHOM CTPOUTEIHCTBE MPUMEHSAIOT COOpHBIE
CTPOUTENBHO-00pEIIETOU- HbIE€ IIUTHI, COCTOSIIINE W3 JOIMIATHIX CTPOMUIBHBIX HOT
C HAIIUTHIMU HAa HUX Opyckamu oOpemieTku (puc. X.5). Kaxaplii MUT CKpenstoT
OpyCKOM, MOIITUTBIM 1O yriioM 30—45°, s obecriedeHrs ero HeM3MEeHIEMOCTH.
Ha puc. X.5 mnokazana packianka CTPOMUIBLHO-OOPEIIETOYHBIX IIMTOB Ha

BAJIbMOBOU KpBIIIIE.



Pure. X.3. Hacnommse crponuaa

0 — ONROCKATHAN KPHIIA €O CPOAREM NPOrOmOM; 6 — IRyCKATHOR
KpMila co CPCAmITM TPOCOROM ¥ NUAKOCAMN NOA CTPONHABKSIC HOCW:
0= NEYCKATHAR XPMIIA ¢ JBYNA BPOTORAME W DOAKOCAMN NOA
CTPOOMABHEIE MOrN; ¢ — ABYCEATHAN KPMIEA C UPOIOSOM, PECHONO-
HEENMM  SCHNMETDHIRO, W NONKOCOME UOX CTPONRNBEME WOCW:
0 — meacaoleronsse crponnas; / — CIPOURASKHAR BOTI: 2 — HACTEN-
HWR Gpyc — Mayspaar; 3 — mporon; §— crofixa; 5 — ROAKOC mpoTED
CTOCK MAN MPOTHE Kamaoft CTPOUMALEOR NOCM: 6 — NOCKE; 7 — Ao a)
WERd: § — CTAABRAN COLAANATONHAAR NALACTINKD RA cRapre; ¥ — pac-

nopxe; 10— meAc:o0eTONNAR  KAPHHIHAR MANTA; 7/ — IPDeBsH ‘/3 3 Hi ! U —
mpobka; J2 —vomn; 13— exofe; /4 — moRKRazKa; ll-nueoo?:— 7
TONMEN  KAPANINAR BANTa;  J6 - ROOWAKE: [T : 4
[ — QEYXCTOPONIAS WARKAAAKS; 19 — cxpyTRa; 20— epw; 21 — gep- J |r6

ARNNOC TIOKPHTHE; 22— FBOINH 2
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Puc. X4, Cxea nomcTponmAsHux pam £ orizcos s
a—¢ no, H Y KaMuofl croficw; 6 — ¢ momxocams wepes croff- 3
Ky: 8— R cxema; I - mporow; 2 - crofixa; J— noaxoc: a ﬂ_
f - MAYIDART, 5 — NOAKAAAKE: § — CIPONMALRAR HOTA; 7 — CONTH % -

cxoln; 8 — | Loy
noadaaxa; 9 n;mmMHm —1 4 ¢

Jlist ynoOcTBa MEPHOIUIECKUX OCMOTPOB HIDKHHUX KOHIIOB CTPOITMIIBHBIX
HOT HACTEHHBIN Opyc (May?spJiaT) HEOOX0UMO pa3MeNIaTh BHIIIEC BepXa YepJaqHOTO
MEPEKPBITUS: B MATOATAXKHBIX JoMax Ha 150—200 mm, a B MHOTOATaXKHBIX Ha 350—

500 mm. Ipu gacTom pactosiokeHUH cTponmiIbHEIX HOT (0,5—1 ) 1 MamompoYHBIX



KAMEHHBIX CTE€Hax (HE3aBHUCHUMO OT PACCTOSHUM MEX]y CTPOIUIaMHU) HACTCHHBIE
OpycChs YKIIAJBIBAIOT 110 BCEMY NIEpUMETPY cTeH. [Ipu pekoit paccTaHOBKE CTPOIUII
(1,2—1,5 M) 1 IPOYHBIX CTEHAX JOIMYCKACTCS MPUMEHEHHE KOPOTKMX HACTCHHBIX
OpycbeB — «KopoThImeiy — aiauHoit 0,6—0,8 m, monkiaabBaeMbIX MOJ KOHIIBI

CTPOITMJIBHBIX HOT'.

Pue. X.5. Crponnapko-00peiueToqnsie mIHTH

a, &= RONCPEYHWA KN NPONGAbLMER paspess KPWUIM NP ORROM pPRIe
Ry TPeRMEX onop; 6 — CTPORMIMMO-OGpeweTOURLA  WIRT; & —NAaM
PACcKE2AEN WNTOD, O, ¢~ NONCPLYHEE POSPESH KPMIl C BHYTDeR-
MUMH ONOpAMM B BNLe ONOPHMIX paM; | -~ crodra; 2. nporom;
§ — ocrosnofl crponnasnf WNT; 4 — OHOPHAR pama; 5 — Mayspaat;
£ - cYpoaNASHAR  MOTR; 7 — oBpemIoTKa; 8 — Gpycox  Aam  wemare-
‘ SRCHMOCTH WKTE; §— BCTORNNE CTPORBIABINEG WINTH

HactenHnblii Opyc Jo/KeH OBITh HM30JHUPOBAH OT KJIAJKH CTEH TOJICBOM
NPOKJIAJKON, a €ro MOBEPXHOCTh, COMPHUKACAIOMIASCS C KaMHEM, JOJDKHA OBITh
aHTHCeNnTHpoBaHa. [l ycTpolcTBa CBECOB KpOBEIb B IEISIX DKOHOMHH
KPYIMHOPa3MEpPHOTO JiecoMaTepuasa MOJIb3YIOTCS KOPOTKUMH . NMPUOOMHAMH —
KoObUTKaMu (puc. X.5, 6, ). KOHIIBI CTPONMMIIBHBIX HOT CIIETyeT KPEMUTh K CTCHE
CKpPYTKaMu U3 MPOBOJIOKHU, MTPEAOXPAHIIONIMMHU KPBIITY OT BO3MOXKHOTO CPhIBA MIPH
CWIbHOM BeTpe. HIKHHMII KOHEIl CKPYTKHM 3aKperuisioT 3a KOCTBhUIb WU €pll,
3a0uThIN B 110B Ki1aaku Ha 250— 300 mm Hke 0Ope3a CTeHbI, Ha KOTOPOM JICKHUT
HACTEHHBIN OpYyC, MM KPEIAT 3a 0aKy 4eplayHoro epeKphiTus. B nmpeaenax ceeca
KPOBJIM TIPOCBETHI MEXTY OPYChsIMU OOPEIIETKHU 3aIlIUBAIOT TOCKAMH.

B MHOTO3Ta))HBIX 3JaHUSAX B CITydasX MPUMEHEHUS BBIHOCHBIX KAPHU30B 3
KeJe300€TOHHON TUIMTHI KOOBUIKM YKJIAIBIBAIOT HA KAPHU3HYIO TUINTY U K HHUM
KPEIST TOCKH OMATyOKH, 3aMEHSIONIEeH 00perneTKy. B mimTax BBIHOCHBIX KapHU30B
MPEeTyCMATPUBAIOTCS OTBEPCTHS JIJIi BEHTWISIIIMM Yep/aKa, 3aTSHYThIE CETKOM,
MPETSITCTBYIOIIEH 3aJeTaHuI0 MTUIl Ha Yepiak (puc. X.5, 6).

[Ipn maccoBoM cTpoutenbcTBe 31aHuM 1l Ki1acca ¢ yepaavyHbIMU KPbILIAMUA

B O€3JIECHBIX pallOHAX MPUMEHSIOT KeJIe300€TOHHbBIE CTPOIUIIA, OMUPAIOIINECS Ha



&Kene300eTOHHbIE TPOroHbl U cToWku (cM. puc. X.3, 0). K BepxHeil rpanu
&KeJe300€TOHHOU CTPONUIIBHOM HOTH P MIOMOIIIM 3aJI0)KEHHBIX B HEE IEPEBSIHHBIX
MPOOOK MPUKPETUISIIOT AOCKY JUIsl y100CTBa HAIIMBKU OOPEIIETKH.

Bucsuue cmponuna npeacTaBisitorT coO0M MPOCTEUIINN TUI CTPOMUIBHBIX
dbepM mioTHULIKOM paboThl (puc. X.6). X U3roTOBISAIOT U3 OPYChEB WU KPYTIIBIX
OpeBeH, COCIMHIEMbIX BpyOKaMHu U MeTalTMYeCKUMu ckoOokamu. [Ipu HeGombInx
pa3Mepax MpPOJIETOB MOTYT MNPUMEHSTHCS CTPONMIA W3 JOCOK C TIBO3JIEBBIMU
coelMHEeHUAMHU. Bucsiune cTponuia COCTOAT U3 CTPONMUIBHBIX HOT, pa0OTaOIIKUX HA
ckKaThe U W3rud M MEepe/laloliuX YCUJIUS pacropa Ha JEPEeBSHHYIO 3aTSKKY uepes
no6oByro BpyOky. Crpomnmiia ycTaHaBIMBalOT uepe3 1,5 m u oOmwMBaIoT
oOpemterkoit. IIpu mposere 6onee 6 m MEXKIYy BEpXHUMHU KOHLIAMH CTPONMIBHBIX
HOT' 32)KUMAlOT MOJIBECHYI0 0a0Ky, K HMYKHEMY KOHIy KOTOPOW MOJBEIIUBAIOT C
MOMOIIBI0 XOMYTa M3 TOJIOCOBOM CTaJIM 3aTSHKKY BO M30€KaHHE ee MPOBUCAHUS U
IPOTOH /I ONHMpaHus OaJIOK YepAadyHoro nepekpoitus (puc. X.6,8). Ilpu nponere
10 12 m B KOHCTPYKIMIO BUCSYUX CTPONMJI BBOJAT IOAKOCHI, YMEHBIIAIOIINE
pacyeTHBIM MPOJIET CTPONUIBHBIX HOr (puc. X.6, 6). Ilpu mponere mo 16 m
NPUMEHSIOT JBE BHUCSYMEe 0a0KU M CHapeHHbIE CTPOIMUIbHBIE HOTH, CIJIOYEHHBIE
0onTamMu UK JIepEBIHHBIMU HIMTOHKaMu. CTponuiia nposietoM ot 9 1o 16 m yacto
YCTaHABIMBAIOTCA C mIaroM 3—4 ., MO KOTOPBIM B y3JIaX YKJIAJbIBAIOT MPOTOHBHI,

IO/IJICPKMBArOIME OOBIYHBIE HACTOHHBIE cTporuia (puc. X.6,a).
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Puc. X.6. Bucaune crponmaa

a—¢ puredex; 6 —c nopsecuof GatxOR It NOXKOCAMM; & — ¢ Nog-

nocnoR GaGROR; & — ¢ uByMA NOABSCHEMN Gabramy, LPpOcOaMn W

HAC/AONHWME CTPOTHABHBING  HOTOMI; [ — KACIOsHAN  CYPONRAVIIN

Mura; 2— SOTANKE: J— PHIEAL; 4 — Galua: § — nugmechoe Sepias-

HOE  MepexpuTHe; 6 — HOAKOU; 7 — MOTA  CTPONLAZION PN

8 — pacnopka; 9 nporod: N —nonxAssso: [/ = Goar; (2 e Ha-
KAORKG; JY -~ xoMyT

4 KPOBJIM CKATHbBIX KPbIII

JIJist CKaTHBIX KPBIII MPUMEHSIOT PA3JIMYHbIE KPOBEJIbHBIE MaTepUANbI: B
3aBUCUMOCTH OT UX (PU3NYECKUX U CTPOUTENBbHBIX CBOUCTB (Tabu. X.1) 1ms kaxmaoro
W3 HUX TIPUHUMAIOT OTIPe/IeJICHHBIC YKIOHBI CKATOB.

KpoBio u3 BONHHCTBIX acOECTOIEMEHTHBIX JUCTOB OOBIKHOBEHHOTO
npoduiast ¢ pazmepom JauctoB 1200X678 MM, TOIIMMHOW 5,5 MM yKJIaJbIBalOT Ha
JIEPEBSHHYIO OOPEIIETKY C ONMMMPAaHUEM CTHIKOB JIUCTOB HAa OOpEIIECTHHBI U3 OPYChEB
ceuerreM 50X 120 mm, pacrioaraeMbIx apyT oT apyra Ha pacctosaun 1050—1100

MM (puc. X.7).



Tabnena X1

MEHEMAIMRWE YXIOWW KDORSALAMX NMOKPMTHR WY DEMHMX
waTepnason

Yxaoms xpoman

Kposeasmer MaTeprdad b uae
Kpokis n Npo- TANIreNe Yras
TR OO

Kpos/iR M3 pyaoHMHMX MaTe-
puasan  (pyOepoRaa, TOUMKOMH
H Ip.), BERNERBACMUX HE ropn-
YEX M XOONOAWKX MACTHXAX,

neyxcaofiBex . . . . . oL, 15 17
To =e, rpexcrofinme, Gex a3a-
WNTHOIO CROR rpaogd . . ., . & 1720

To we, rpexcrofiusie ¢ samars
HBIM CACEM rpABEA, DTONACHNOTD
B FOPHYYK) MACTHKY ., . . 2.5 1/#0

TO »e, werupeaessduue o Ou-
Ate C AUNTHEM CA0EM IpABHS,
DTONMCRAOND B rOPRYYI0 MICTHKY 0 0

Jlotkst enpon pysosHEX Xpo-
Bb C SSWHTHMM CIOCM Tpa-
RITA; DTOOMICIINON0 D [OPRAYR M

0y B R e D AR N T 0 0
Boamucrwe acfecrouenenringe

Alcta obukuonenoro  NpodrAR 33 1/3
To Xe, yeusssinoro mpoduas 25 1/4
AclecToneMeRTHING n0CKkRe

L R R A g S L 50 /2
v o SR N AL e 50 1,2

[Tocepenuue mpoieTOB acOECTOIEMEHTHBIX JMCTOB MEXKIY OCHOBHBIMHU
oOpenieTHHAMH YKJIAAbIBAIOT TPOMEKYTOUHBIE 00pemeTuHbl ceuenneM S0X50 mm.
[IpononpHyI0 HaxXJECTKy JHUCTOB TMNpUHHMAKOT B mnpenenax 120—200 wmwm.
KpoBenbHble TUCTHI CBEMIMBAIOT MO JUHUU KapHU3a Ha 80—100 MM, KpensT ux K
oOpemetke TBO3AsMU anuHOM 100 MM ¢ AHTHKOPPO3MOHHOW MIISTIKOH,
3a0UBaeMbIMH B TPEOHH BOJTH CMEKHBIX JIUCTOB. Bo n36exanne mpoOHUKAHUS BOJIBI

o4 MIUIAIIKH FBO3I[CI>’I MNOAKJIAABbIBAOT YINIOTHAROIINC Ialobl U3 PYJIOHHOTO



KpOBEJIBHOTO MaTepuasia (Ha MacTUKe) WU pe3uHbl. UTOOBI CMEXKHBIE JIMCTHI
IJIOTHO MpWJIETaIu JPYr K JIPYyry, CPe3aroT MO AUArOHAIM UX CXOASIIUECS YTJIbI.
JI71s1 nepekphIBaHUsI KOHbKA U peOep KPbIIIY NPUMEHSIOT CleIIUalbHbIe KOHBKOBBIE
AJIEMEHTHl C BOJIHOOOpPA3HBIM WM TUIOCKMM cBHcarolmuM kpaeM. KoHek
MEePEKPHIBAIOT JABYMSI OJWHAKOBBIMHU CIEIUATbHBIMA KOHBKOBBIMH 3JIEMEHTAMH,
MMOBEPHYTHIMU B Pa3HbIE CTOPOHBI. J1JIsl MOKPBITUS €HI0B MPUMEHSIOT CTIeI[MaIbHbIe
acOEeCTOIIEMEHTHBIE JIOTKOBBIC JIEMEHTHI JTUOO JIMCThI OLIMHKOBAHHOM KPOBEJIBHOM
cranu. Jlnsa oOpamiyieHHS ABIMOBBIX TpPYyO TakKe MPUMEHSIIOT CIEIHAIbHBIC
(hacoHHBIE DIIEMEHTHI.

KpoBito u3 BOJTHUCTBIX aCOECTOIIEMEHTHBIX JIMCTOB YCUJICHHOTO MPOGUIIS
OOBIYHO YKJIQJBIBAIOT MO OPYChSIM KeIe300€TOHHON O0OPEIIeTKH, KOTOPYIO KPETIsIT
O6ontamMu K  Jkene300eToHHbIM  crpommiiam  (puc.  X.7,B).  BomHucteie
acOECTOIIEMEHTHBIC JIUCThI YCHWJICHHOTO MPpOoduiis MpUMEHsSI0T pazmepamu 1750 u
2000X994 MM w TommmHON 6—8 MM. Takume naucThl 00Jaar0T ITOBBIMIEHHOMN
KECTKOCTBIO, YTO TMIO3BOJISIET JOBECTH PACCTOSHUE MEXIY OCHOBHBIMH H
BCrioMoratenbHbiMu Opyckamu obOpemietku 10 800 Mm. CedyeHHe OCHOBHBIX H
BCIIOMOTaTeIbHBIX OpycheB oOpemieTkn npuHUMarT 60X100 mM. KpopenbHbIC
JIUCTBI KPEMAT K 00penieTke OLMHKOBAHHBIMU 0OJITaMU, HUKHHE KOHIIBI KOTOPBIX,
uMermme (GopMy KpIOKa, 3aKpeIunsiioT 3a Opychs oOpemietkd. Ilox raiikm
MOIKJIaABIBAIOT A0l U3 OOpy/IMHA Ha 3aMasKe.

YepernuuHbie KPOBJIM BeCbMa JOJITOBEYHBI. B Hacrosiee BpeMs i TaKUX

KpPOBEJIb IPUMEHSIOT MTa30BYIO U JICHTOYHYIO YEPETIUILY.
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Puc. X.7. KpoBasi H3 BOMHHCTHIX acGecTONMEMEHTHBIX JHCTOB

a, 6 — oGbIKHOBEeHHOro Npoduis; 8 — ycuaenHoro npoduas; I — oc-

HOBHOH Opyc nepeBsiHHOH OOpeleTKH; 2 — BCIOMOraTeabHbf 6pyc

AepeBsAHHOR = o6pelleTKH; 3 — nepeBsiHHasi CTPONMHJALKAS  HOra;

4 — NHCT OOGBLIKHOBCHHOrO Npogunsa; 5 — dacoHRbe neTanau; 6 — xKe-

Ne306eTOHHAs CTPONHAbHAST HOra; 7 — XKeNne306eToHHbIe OpycKH

(o6pewieTka); 8 — JIKCT  YCHJIEHHOro  npodhuas; 9 — KPIOKH;
10 — KOHBKOBbLIf NPOroH .

[TazoBas yepenuiia UMEET MO MPOJOJIBHBIM KpasiM Ta3bl, CHU3y — CJIE3HHUK
1 CBepXy — OTOOHHBIN rpebeHb, 00eCTICUNBAIONTNE HE-IPOTEKACMBIC COTIPSIKCHUS.
[TazoByro dYepenuily ykiIaablBalOT B OAWH cJio. Ha HWKHEH MNOBEPXHOCTH

Yepenuilbl UMEETCS IUI, KOTOPBIM €€ KPEIsT 3a OpyChsi OOPEIIeTKH, U MPUITUB C



OTBEPCTUEM [IJIsi MPOMYCKAHUSI MPOBOJIOKH, MPHU MOMOIIU KOTOPOHl (IpH YKJIOHE
KkpoBiH Oonee 30°) yepenuny Bo n30exkaHue cOpachIBaHHs BETPOM IPHUBSI3BIBAIOT
4yepes psijl K TBO3sIM, 3a0UTHIM B Opychbst oOpemietku (puc. X.8, a, 6). HuwxHuit psia
Yepenuilbl MPUBI3BIBAIOT HE3aBUCHUMO OT YKIJIOHA KpbImH. bpychs oOpemieTku
npuimuBaloT K crponwiaM yepe3 330 mwm. Ilpu yknagke yepenuibl (aaHIbI
3aMOJIHAIOT TJIMHOM3BECTKOBBIM PACTBOPOM WJIM CIIOKHBIM 1I€MEHTHO-U3BECTKOBO-
necuyaHnbiM  pactBopoMm  1:1:7—1:1:9. HemnotHoctu  (1ienu), BbI3BAaHHbBIC
HETOYHOCTHIO (DOPMBI YEPEMHUIIbI, MPOMA3BIBAIOT TITMHOM3BECTKOBBIM PACTBOPOM.
JleTany npuUMbIKaHUS Y€PETUYHON KPOBIIU K TPyOE U JIeTallb KOHbKA MIPUBEICHBI Ha
puc. X.8, 6.

JlenTouHas TUIOCKas Yepemnuila MpeacTaBisieT cOO00M MIACTUHKU pa3MepoM
365X155 MM, U3rOTOBJICHHBIE U3 O00MKEHHON TJIMHBI WJIM IIEMEHTHO-TIECYaHOTO
pactBopa. JIeHTouHas yepenuiia UMeeT CHU3Y IIHI JJIsl CONPSDKEHUSI ¢ OOPEIIETKOM.
JleHTOYHYIO YepenuIly YKJIaJIbIBalOT B JIBa CJIOS C IMOJHBIM MEPEKPHITHEM IIBOB
(puc.X.8, B, 1). Konek m pebOpa mMepeKphIBalOT CHEUUATBHBIMU KOHBKOBBIMH
yepernuiamMu. OCHOBHBIE HEIOCTATKH JIGHTOYHOW YepenuIlbl—HEe00X0IUMOCTh
YKJaJbIBaTh €€ B JIBa CJOS W 3HAYUTENBHBIN Bec, gocturarommii 60—380 kr/m2
KpPOBJIU.

KpoBns u3 ectectBeHHOro mudepa BHITIONHACTCS TaK ke, KaK U3 MII0CKOM
JeHToYHOM uepenunbl (puc.X.8, m,). [lnutku ecrecTBeHHOro mmdepa, Kpenar K
oOpeleTke Ha OIMHKOBAHHBIX T'BO3MAX. KoHek, pedpa, pa3ken00KH MOKPHIBAIOTCS
OLMHKOBAaHHOM CTajblo. KOHEK MOYKHO TOKPBITH M PACTBOPOM HJIM MAaCTHKOW,
3aKJIaJIbIBAEMBIMM 110/ BBIITYCK TUIMTOK BbIIIE KOHbKA (prc.X.8, €) ¢ 3aBEeTPEeHHOMU
CTOpPOHBI (B OTHOILIEHHH T'OCIIOACTBYIOIIETO HAIIPABICHUS BETPA).

KpoBaro w3 OpoHUpPOBaHHBIX PpPYOCPOUIHBIX IUIMTOK, TMOKPBITHIX
BIIPECCOBAHHOI B MOKPOBHBIM OUTYMHBINA CIION LBETHOW MHUHEPAIbHON KPOIIKOH,
YKJIQJIbIBAIOT HA CIUIOIIHOM JOIIATHI HACTWJ MO CJIOK NEpramMuHa, MPUIIUTOTO
KPOBEIbHBIMH TBO3JSIMU C IIUPOKUMHU HUISIIKAMU. EHAOBBI  MOKPHIBAIOT

OpOHUPOBAHHBIM PYJIOHHBIM pyOeponnom (puc.X.9).



Puc. X.8. KpoBins u3 uepenuusl #u wnpepa

a — na3oBan yepenuna; 6 — KPOBJS H3 Nas30BOMA Yepenuubl; 8 — JeH=
TOYHAs Yepelnuiia; ¢ — KPOBJA H3 JIHTOYHOHR yepenuun; 0 — mudep-
Hasi KpOBJis; € — BapHaHT ycTpoficTBA KOHbKa MmH(EepHOR KpoBJH;
1 — cTponuibHEas Hora; 2-— ofpelueTrka; 3 — uepenupa; 4 - KOHbKO=
Basi uyepennna; 5 — GapTyKk U3 OLUMHKOBAHHOK CTadM; 6 — MPOTHBO-
BeTpoBas CKpyTKa; 7 — pacTBop; 8 — cKpyTKa; 9 — nanTKa mudepa;
19 — rBo3au; 1! — KpoBeJibHasf . cTajb; 12— HanpasJiesnHe npeoGia-
Jalomero BeTpa

PyGepouanpie KpoBIM Ha YepAadHBIX KpBIIIaX MPUMEHSIOT MO JIBOWHOMY
JIOIIATOMY HAaCTWJIy B BHJE JIBYXCJIOWHOTO KpoBedabHOTO KoBpa (puc. X.10, a).

Hwxnuii ciioii ycTpamBarOT W3 NEPramMHuHA, NPUIIATOrO K JOCKAaM T'BO3JSIMH.



BepxHuil cioil BBINONHAIOT U3 OpOHUPOBAHHOrO pyOepoua, HAKJIEUBAEMOI'O IO
CJIOIO MEepraMMHa Ha OMTYMHON MacTHKE C MEPEKPhITUEM CMEKHOH moiockl Ha 60
MM. Ha kpbliiie ¢ ykiaoHoM 70 22° moiockl pyoepou/ia pacKaThIBalOT MapajuiesibHO

KapHU3Yy, IpU O0JIBLIIOM YKJIOHE — IIO CKaTy.

SN
SRR

N

Puc. X.9. Kpossis 13 GpoHHPOBaHHBIX PyOepOUAHBIX OGUTYM-
HBIX. TIJINTOK
o — obmnft sua; 6 — popMa naurox; I — powatei# HacTHa; 2 — mep-

reMil# Ra reosasx ¢ npokJeflxofi mBeoB; 3 — GponupoBaHHbIl pyOe-
poxa; 4 — KpOBeJbHbLIe MJIHTKH Ha rBO3AAX



Puc. X.10. Msrkas kpoBJjs

a — pyGeponnHas Kposasi; 6 — ToJieBas KpOBJAS, 8 — NETANH TOJe-
BOH KpPOBJH; | — CTpOnuJbHaf Hora;, 2 — oOpemerka; 3 — KOCOH no-
WAaTHiA HAacTHN; 4 — NepraMHH Ha rBO3AAX; 5 — pyOepoun Ha MacCTH-
Ke; .6 — GOpT KpoBaH; 7 — (DapTYK H3 OLKHKOBAaHHON KpPOBeJbLHO/
CTaNH; 8 — cranbHoil n0belib; 9 — MacTHKa H30J4; 10 — OOHOCHOWHBIN
Zomarbld HacTHA; [l — OPYCKH TpeyroibHOro ceuenus; I2 — Tolb

TosieBbIE KPOBJIM N0 AOLIATOMY HACTHWIIY, NMPUMEHSEMBbIE B 3HaHusIX [V

KJlacca, OBIBAIOT OJHOCJIOWHBIE U JIBYXCIJIOHHBIE. YCTPOHCTBO OJHOCIONWHOM



TOJIEBOM KPOBJIH, NPUMEHAEMOU TOJIBKO JUISI BPEMEHHBIX 3JaHUM, IOKAa3aHO Ha
puc.X.10, 6, B. B 1ByXCHOIHOM TOJIEBOW KpPOBJIE HMXHUN CIION BBIMOJHIETCA U3
OECIIOKPOBHOM TOJIb-KOKH, BEPXHUH— M3 TOJIA C OpPOHUPYIOLIEH IOCHIIIKOM,
MIPUYEM MEPBbIN CION KPENAT TOJIEBBIMU IBO3JISIMU (C MEPEKPHITUEM IIBOB Ha 50—
60 MM), a BepXHMH CJIOW W3 TOJS HAKIEUBAIOT HA JETTEBOM NPHUKICUBAIOIICH
MacTuke. CBEepXy KPOBIIO MOKPHIBAIOT TOJEBBIM JTAKOM U MOCHINAIOT MECKOM.

KpoBito U3 OLIMHKOBAaHHBIX WJIM YEPHBIX JHMCTOB KPOBEIBLHOW CTalu
pasmepom 0,71X1,42 m u tonmunoi 0,4—0,5 MM yKJIaIbIBaIOT MO OOpEIIETKE U3
opyceeB ceduenueM 50X50 MM, pacnosnoxkeHHbIX depe3 250—260 MM (B ocsx,
puc.X.11). Bpychst 3aMeHSIIOT JOCKaMU TOJIIUHOW 50 MM Ha KapHU3HBIX CITyCKax
rojioco B 700 MM, Ha KOHBKE ITO OJTHOM JJOCKE Ha CKaT M B eHJoBax — 1o 500 MM
mo 00e CTOpoHbl OT OcH. JIoCKM BMECTO OPYChEB CTaBSIT TAK)KE IOJ JIeXKAIHe
danpibl.  UepHble cTanmpHbIE JMCTBI TEpea  yHnoTpeOJieHHeM HEeoO0XO0IUMO
POOIU(PUTE.

Meramunueckue JIUCTHI 00T Ha KPBIIY B BUAE «KAPTUH», COCTOSALINX U3
JIUCTOB, COEIMHEHHBIX JBOWHBIMU JIeKAUUMH (HabllaMUd U UMEIOUIUX OTTSIHYTHIC
Kpast Juisi oOpa3oBaHusi (payblieB Ha Kpbllie. BOKOBBIE JJIMHHBIE Kpasi JUCTOB,
UAYIIME BIIOJIb CKAaTa, COCAUHSIOT CTOSYMMH (ajabllaMu, a TOPU3OHTAJIbHbIE —
nexamumu  panbiamu. JIMCTBI KpemaT K oOpelieTke KIsiMMEpamMu M3 TOJIOCOK
auctoBoM crtanv. CHMBHOM KapHU3HBIM CBeC KpOBIM mojaepxkuBaercs T-
oOpa3HBIMH KOCTBUISIMA U3 TIOJOCOBOM CTalM, YKPEIUIAeMOW TBO3ISIMHU K
obpemerke. HwkHMI Kpail TUCTOB Oru0ar0T BOKPYT KOCTBIJIEH B BHJIE KECTKOTO
OTBOPOTHOTO 0OpTa, 00pa3yIONIETO KareIbHHUK.

KpoBito U3 cTaIBHBIX YEPHBIX JIMCTOB MIOCJIE BO3BEIACHUS KPACAT MaCITHON
KpacKoM; MmoKpacka BO30OHOBIsIETCs Kaxble 3 roga. KpoBio U3 OIMHKOBAHHBIX
JIUCTOB CJIEAYyeT OoKpamuBaTh dyepe3 8—10 ser nmocne Bo3peaeHus. [Ipumenenue
METAJUIMYECKUX KPOBEJIb B HACTOAILIEE BpPEMS OrPAHUYECHO JACHCTBYIOIIMMU
MpaBUJiaMM IO 3KOHOMHOMY pacXOJOBaHUIO MeTajla B cTpouTenbcTBe. OHU

MIPUMEHSIIOTCA IJIaBHBIM 00pa30M B peCcTaBpallMOHHBIX padoTax.
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Puc. X.11. Merannnueckasi KpOBJS

a = o6utuft Bna; 6 — KpoBesbHhie «KAPTIHLS; 8 — THOH danbnes:

2 ~— KpenJeHHe MeTaNNHyecKOR KpoBaH K obpemerke; 7/ — ofpeuer-

Ka; 2 — nexawHft dansn; 3 — croauuft danen; 4~ HaAKADHHSHLIR
KOCTBbUIb; § — KAAMMeEDh

BBuay TOro 4ro nepeBSHHBIE CTPOMMUJIA IO CTEIEHU OTHECTOMKOCTH HE
COOTBETCTBYIOT OCHOBHBIM KOHCTPYKUMSAM, IPUMEHSEMBIM B MHOIO3TaKHBIX
3TaHUSX, TTOJYYHIIA PACIIPOCTPaHEHNE 0€CCTPONMITBLHBIE KOHCTPYKIIMHN YepIadHbIX
KpBIII M3 KEJI€300€TOHHBIX WM APMOILIEMEHTHBIX IMaHEJIeW, U3rOTOBISAEMBIX Ha

3aBOo/Jlax.



XKene300eTOHHBIE U apMOIIEMEHTHBIC YepAayHbI€ KPBIIIM MOHTHUPYIOT U3
CKJIATYaThIX KPOBEJIBHBIX KPYIHBIX TMaHeled. HuxkHue KOHIBI 3TUX MaHeleu
OMUPAIOTCA Ha HAPY>KHYIO CTEHY J0Ma, 00pa3ys HeoOxoaumblii cBec. BepxHue
KOHIIbI ~ TaHeJell  OomMpalT Ha  KOHBKOBBIM  KEJNEe300€TOHHBIA  MPOTOH,
MOACP>)KUBAEMBIN  KEJI€300€TOHHBIMU CTOMKAMHU WJIM KUPIMUYHBIMU CTOJ0aMU
(puc.X.12, a).

OTBETCTBEHHBIN KOHCTPYKTHUBHBIN y3€J1 KPYITHOIAHEIBbHOM CKAaTHOM KPBILIN
— CTBIK TlaHened. bopra cMEXHBIX TaHeNel, UMeIole rPpeOHuU, EPEKPHIBAOTCS
HAKJIaIHBIMU 2JIEMEHTAMU WJIM CTBIKYIOTCS BINTTYHT. [Ipy BhIOJIHEHUY TTaHeNen 13
BOJOHEIPOHUIIAEMOT0 OETOHA HAapy)KHAsl UX TTOBEPXHOCTh HE TPeOYyeT yCTPONCTBA
BOJOM3OJISIITUOHHOTO KOoBpa. HeoOxoauma mnuiib TIHIaTedbHAs 3ajelKa CTHIKOB
naHesel BOJIOHETPOHUIIAEMbIMU PACTBOPAMHU MIJIM MacTHKaMu. Ecin kene300eToH
He o00JalaeT IUIOTHOCTBIO, TapaHTUPYIOUIEH €ero BOJAOHENPOHHUIIAEMOCTb, TO
KPOBEJbHBIE TIAHEIW OKJICHBAIOT THUIAPOU3OJISIIIUOHHBIM KOBPOM. B03MOXKHBI
KOHCTPYKIIMHM >K€I€300€TOHHBIX TaHENe ¢ BEPXHUM CJIOEM U3 BOJHHUCTHIX
acOecTOIeMeHTHBIX JIUCTOB (puc.X.12,0).

ApMOLIEMEHTHBIE KPOBEJIBHBIE IAHEIW BBIIOJHSAIOT B BHJIE CKIAIOK
NBOSIKOM KpuBU3HBI (puc.X.12, B). TonumHa mintel-ckiaaaku 15— 20 mM. [lanenn
OKpaIIMBaIOT AIFOMUHUEBBIM JIakoM. CKIIaIuaThle KPOBEIbHBIE MAHEIN CKOPJIYIIBI
MOTYT BBIMIOJTHATHCS TAKXKE U3 MOJIMMEPOETOHA— TUIOTHOTO BOJIOHEIIPOHHUIIAEMOTO
0OeToHa ¢ 100OABKOW CHHTETUYECKOI CMOJIBI.

CkaTHble 4YepllayHble KpPBIIIM OOBIYHO HMEIOT Hapy>KHbIE BOJOCTOKH,
KOTOpbI€ NPUMEHHUTENIBHO K 3[JaHHUSIM pa3HOM JTaXXHOCTU M KANUTAIbHOCTHU
YCTPauBaKOT pa3indHO. HapyKHbI BOJOCTOK, IPUMEHSIEMBIA IPU CTPOUTEIHLCTBE
MHOTOSTQXHBIX 3JaHUH BBICOTOM 1O 9 »JTaxkeW, COCTOMT W3 HACTCHHBIX
BOJIOCTOYHBIX KEJIIOOOB CO CIIMBAMHU W HABECHBIX BOJOCTOUYHBIX TpyO (puc.X.13).
[Ipu ycTpoiicTBE HACTEHHOTO BOJOCTOYHOTO >KeI00a BIOJb CBECa KPOBIH
YKJIaJIbIBAIOT OIKAPHU3HYIO MOJIOCY U3 JINCTOB OLIMHKOBAHHOUM KPOBEIBbHOW CTalu
M BTOPYIO TOJIOCY KPOBEIBHBIX JUCTOB, OOPA3yIOIMMX HACTEHHBIM BOJOCTOYHBIH

Kenoo ¢ YKIIOHOM K BOJOCTOYHBIM BOPOHKAaM. Hap}I)KHBIe BOOOCTOKH C



HAaCTCHHBIMH MCTATJIIMNYCCKUMU )KGJIO6aMI/I, KapHHSaMH-)KCHO6aMH IIPpUMCHAIOT B
COUYCTaHMMU C KpPOBJKIMU U3 JINCTOBOM KpOBCHBHOﬁ CcTajli, H3 BOJIHUCTBIX
aC6CCTOHeMeHTHBIX JIMCTOB, YCPCIUIbI UJIHW PYJIOHHBIX KPOBCIIbHBIX MAaTCPpHUAJIOB.
Bo u3b6exanune MMPOTCKaHUs BOJAbI Ha 4YCpAAKax KpOBCJ’IBHBIﬁ MaTtepuall JOJIKCH

MEePEeKPhIBATH KPail INCTOB HACTEHHOTO JKe100a.

11250 ¢

Prc. X.12. CkaTHee yepiauHble KpHITH H3 cOOpHEIX naHeneh

a — cKJan"aThie IaHeJH H3 BONOHENPOHRHIAEMOro KejxesoBeToHa:;
6 — A3 XKenesoGeTOHHEIX peGpHCTHIX NaHeaefl; 6 — U3 apMOLEMeHT-
HEIX cKOpJayn; [ -— KpoBeJbHbIi SJeMeHT; 2 -— KOHRbKOBHLIA mpOros;
3 — crofixa; 4 — nonepeunnifft ‘paspes KPOBENbLRONO SJEMEHnTa;
5 — rHAPOH3ONANMA KOHMbKA KpHIIH; 6 - KeJesofeTonnas pelpH-
cTas NJaATa; 7 — aclecronmeMeHT; &8 — aclOeCTOnEMeHTHHR Haledb-
HHK; 9 — cOopunil KapHH3HBIH SJyeMenT; 10 — BEeHTHJAALHOHHOE OT-
BepcTHe; 11 — YepaagHoe NepexkphiTie



a cers :

2 — NOABSCEOR BOAOCTOUNHA Xewnol; J — meacaoleTouaMft Kapmua-
#enol; [ - XpoBAN; 2 -— RACTOHAMR Xoa00; I xpiox; 4 — Bojo-
% rpyOa: 5— yxpar; 06— xoMyr; 7-—otaus; §— uyrynuzsa

a: 9 — OYTERANAR KPMINXS; A e rUAPONIOXANNN; ] — ONHHKO-
BaHHAH AHCTOBAA CTAML; 2 = pogbecuan sOpouks; /3 — OrpaMicEEe



BopocTtouHble BOPOHKH, U3TOTOBJICHHBIE U3 JUCTOBOM KPOBEJIBHOW CTAJIH,
KpETSIT K KpasiM OTTUOOB BOJIOCTOYHOTO JIOTKA. [loa matpyOOK BOPOHKH MOJBOAST
Hapy>KHble BOJOCTOYHbIE TpyObl. HWXHMII KOHEll BOAOCTOYHOM TpPYObI
3aKaHYMBAETCS OTIMBOM, HAMPABISIONIUM BOAY B CTOPOHY OT CTEHBI.

B nocnenHee Bpemsi B MpPakTHKE CTPOUTEIHCTBA MOJY4alOT MPUMEHECHUE
BOJOCTOYHBIE  TpPyObl W3  BUHHUILIACTA, KOTOpbIe  Ojaromaps  Mayiod
TEIUIONPOBOJTHOCTH MaTephaja MEHEE IMOJBEPKEHbl 3aKYMOpPKE JbJIOM, YEM
METAJTUYECKHUE.

PacctostHust MeX1y BOAOCTOUHBIMU TPYOaMU U TUaMeTp TPyO Ha3HAUYAIOT B
3aBUCUMOCTU OT IUIOMIAAN KPBIIIA U KIMMATHUYECKUX YCIOBUU paitoHa. OOBIYHO
npuHUMAKOT 1 cM2 cedeHUs! BOJIOCTOYHOUW TpyObl Ha 1 M2 mjiomaau ckata KpOBIJH,
a TpyOBI pa3MeIIaoT Ha pacCTOSTHUM He OoJiee 15 M ApyT OT npyra. MakcuManbHYyIO
BOAOCOOPHYIO TIJIOMIA/Ib C KPOBEJNb 37aHui, cTposiuxcs B [—III kmumaTuaeckux
30HaX, IPMHUMAIOT Ha o1Hy TpyOy quamerpoM 100 MM He Gonee 80 M?, quamMeTpoM
140 Mm—100 M2, ntuametpoMm 180 mm —130 M2 u nuameTpom 216 MM— He Oosiee
150 m2. B roHBIX palioHax IUIoHIaab BoJocOOpa Ha OJHY TpyOy YBEJIWYUBAIOT B
1,5 pa3za. Bogoctounsie TpyObl KpenaT K CTEHAM MpPU MOMOIIHU CTAJIbHBIX YXBaTOB
WK XOMYTOB, KOTOPBIE PacioJiaraloT Mo BEpTUKAIIA HA PacCTOSIHUM He 6onee 1,5 M
apyr ot apyra. B IV knumatnueckoil 30HE IenecooO0pa3HO HEMOCPEJICTBEHHOE
PUCOETUHEHUE BOJIOCTOYHBIX TPYO K CUCTEME MOI3€MHOM TUBHEBOW KaHATU3AINH
C MOMOIIIBIO YYTYHHBIX KOJICH C TATPYOKOM, IMOAHUMAIOITUMCS BBIIIIE YPOBHS 36 MIIH
Ha 300—500 mwm. Jlnsg mpoumMcTKA TPyO CIYKHUT PEBU3MOHHOE OTBEPCTHE C
OTKUIHOM KpbIKko# (puc.X.13,B).

[IpucoenuHeHne Hapy>KHBIX BOJOCTOYHBIX TPYO0 K TpyOOmpoBOaaM
MOA3EMHOM JIMBHEBOM KaHAJIM3allUH TOBHIIIACT CTEIICHD 0JIaroyCcTpOiCTBa ropoja
U yIydIlaeT AKCIUTyaTallMOHHBIH pexuMm Tpyd. [lpum crpoutenscTBe 3maHMid
BbIcOTOU A0 11ATH 3Taxen Il n IV kinacca npuMeHAOT NpOCTENIINK CIMBHOM CBEC
kpbiin (cM. puc.X.8). Ilpu crpoutensctBe 3manuii Il kmacca B ropomax IV

KJIUMATUYSCKOM 30HBI MNPpUMCHAIOT IIOABCCHEIC KapHI/ISBI-)KCJ'IO6a H3 OHHHKOB&HHOﬁ



CTaJlM, YKpEIUIsieMble Ha KPIOYbAX U3 MosiocoBo ctanu (puc.X.13,a), oTBoasIINE

BOAY B CTOPOHY OT AOMa UJIM B BOPOHKHU HACTCHHBIX BOJOCTOYHBIX TPY6

B MHOro3Ta)XHBIX S3AaHUAX IPUMCHAIOT )Ke1e300€ TOHHBIC KapHI/I3BI')KeJ'IO6a

C OJIBEJICHHBIMU CHU3Y TpyOaMu HapyKHOTO BojocToka (puc.X.13,5).

[Ipumep BBITIONHEHUS 3aJJaHUs [IPEACTABICH Ha PUCYHKE.
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