YpaJibCKUMA
(heepaJibHbIN
[ HHRERETE

Tema 4. 3auwuma npoemMoe 8
npomueornoXxapHbix npeapadax

BOIPOC 1. lNpoTtunBonoxapHas 3alwimTa
OBEPHbIX MPOEMOB.

BOTIMPOC 2. YctponcTsa anst camo3akpblBaHUS
NPOTUBONOXAaPHbIX ABEPEWN.

BOTIPOC 3.lNpoTnBonoxapHas 3awmTa
npoemMoB BonbLLIOW NnoLagn.
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JleepHbie npoeMbl @ NPOMUBOINOXapHbIX rpezgpadax OOJDKHbI
3awuwiamscsi  IpomueoroXapHbiMU OdeepsiMu 6 Hec2opaeMoM
UCMOJZIHEHUU U umMemb HOpMupyemble npedesibi O2HecmoukKocmu.
[lpomueonoxapHblie 0eepb, 6Opoma, JIOK - KOHCMPYKMUBHbIe
asieMeHmbl 8 cbope, cocmosiwue U3 MOOBUXHbLIX U HENOoOB8UXHbIX
3asieMeHmMoe8 (KopobkKu, nosiomHa, Harnpaesisiriowux, eKsroyasi 3/ieMeHmabl
KpersieHUs1 K o2paxodeHusiM U m. n1.), cnyxawue OJsis1 3arnoJiIHeHusl
rnpoemMoe 8 rnpPomueorio)XXapHbix rnpezpaocax.

OCHOBHOE Ha3Ha4YeHue rnNpPomueornoXxapHbix deepeu - JIoKasiu3oeams
O20Hb 8 0OHOM loMeuw,eHuu, He 0ornyckasi NIPOHUKHOBEHUSI O2HS1 U ObiMa 8
cocedHue. Obnnacmb npuMeHeHUs1 NIPoOMueornoXXapHbix dsepeu u
mpeboeaHusi K HUM peasiaMeHmupyromcsi coomeseemcmeyrouw,umMu
HOpMamueHbIMU OOKyMeHmamu.

lMpomueonoxapHasi 0eepb OOJHKHA COXPaHsIMb O2HEeCMOUKOCMb 8
me4yeHue 3a0aHHO20 8peMeHU, yKa3aHHOo20 8 cepmucghukame. [nsi
3arnoJIHeHUusl NMPoemMoe 8 NMPomueornoXXapHbIX rnpezpadax 30aHUl
obuwezpaxx0aHCKO20 Ha3Ha4YeHUs UcroJsib3yromcsi deepu ¢ rnpeoesiom






Ypanbckuii Tabnvua .2.1

thefepasibHbINA

yHuBepcuTer [Ipenensl OrHECTONKOCTH 3aMOTHEHUSI IPOEMOB B MIPOTUBOMOKAPHBIX Mperpagax

HanmeHoBaHue anemMeHToB
3anofiHeHMs NPOEMOB B MPOTUBOMNOXAaPHbIX Nperpagax

[1Bepu (3a ucknoyeHnem ABepen ¢ octekneHnem bonee
25 NPOLIEHTOB N AbIMOra3oHeNpPoOHULaeMbIX ABEPEN), BOPOTA,
FOKN, KNanaHbl, LUTOPbI M 3KpaHbI

[Bepu c ocTekneHnem 6onee 25 NPOLIEHTOB

[biMorasoHenpoHuLaemble ABepu (3a UCKIHoYeHeM
ABepeli ¢ ocTekrneHmem Gonee 25 NPoLIEeHTOB)

[biMorasoHenpoHuLaemble ABEpPU C ocTekneHnem bonee
25 MPOLIEHTOB, LUTOPbI 1 3KPaHb!

[Bepwu waxt nudTos

Twun 3anonHeHus
NPOEMOB B NPOTMBOMNOXapPHbIX
nperpagax

N W N P W NN P W N -

Mpenen orHecTomkocTn

El 60
El 30
El 15

EIW 60
EIW 30
EIW 15
EIS 60
EIS 30
EIS 15
EIWS 60
EIWS 30
EIWS 15

El 30 (B 3gaHuax
BbICOTOM He bonee 28 MeTpoB
npeaesn orHeCToMKOCTH
ABepen WwaxTt nndTos
npuHumaetcs E 30)
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&GLE CTanbHble NPOTUBONOXaPHbIE ABEPH B = ) Q

Bce KapTuhku Bugeo HosocTu Kapthi Ewe Hac Tpoitku WHC TPy MeHTbI
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MeTannuyeckue NPOTUBONOXKapHsLIE ABepy A = ) Q

Bce KapTuukn Bugeo HosocTu Kaptbi Ewe Hac Tpoiiku WHC TpyMeHTb




Hac - 4 X

lapexHbir | https://www.google.ru/search?q=crekasHHsle+npoTueonoxapHsie+asepunewwindow=1&tbm=isch8source=Inms&sa=X&ved=0ahUKEwjAvb6Fzt3SAhVNV
: P )

CTEKNAHHLIE NPOTUBONOKAPHSLIE ABEPH B = ) Q

Bce KapTuHkn Bugeo HosocTu Kaptoi Ewe Hac Tpoiiku WHCTpyMeHTbI
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Puc.2.16. MeTtannuyeckne asepu

a — oauHapHas; 6 — gBoviHasi; B — C 3anofHEHMEM U3 MUHEpParibHOW BaThl; I — C 3anOfHEHWEM
ac6ecToBEpPMUKYNUTOM UM NEPNIUTOM; 4 — U3 BOSTHUCTOW CTanu; e — ABepb-Xanto3n; 1 — aBepHble
NnonoTHMLWA; 2 — NOABWXHbIE 3BEHbS; 3 — Hanpaenawwas; 4 — 6apabaH; 5 — HWKHAA TpaBepca; 6
— BOAsHas 3aBeca; 7 — obwumska; 8 — kapkac; 3 — tennousonaums; 10 — pebpa xectkoctn; 11 —
npoknaaka n3 acbecrta; 12 — BonHuctas cranb; 13 — ac6ecToBbI KAPTOH







Haubonbwee pacnpocmpaHeHuUe nosy4usnu
npomueornoxapHbie dsepu (puc. 2.168, 2) c obwuskou 7
U3 Jiucmoeou cmaJsiu moJsiuHou 1—1,5 MM U KapKacoMm 8
u3 cmaJsibHo20 npodghusisi. BHympeHHue nosnocmu
noJsiomHuW, 3arnoJsiHssirtomcsi acbecmom, MUuHepasibHoU
eamod, acGecmoeepMUKynumOM nepsumom u apyaumu

HeceopaembiMu men. — ,  , U Mamepuasniamu
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Ha cerogHALWHMN AeHb CYLLEeCTBYET

[[OCT P 53307—2009, ycTaHaBnueatoLnm MeToq
NCMNbITaHNSI HA OTHECTOUKOCTb Pa3fnnYHbIX TUMNOB
OBepPeW, BOPOT U NIOKOB, NpeaHa3HavYeHHbIX ans
3anoriHeHna NPoOeMoOB B MPOTUBOMNOXAPHbIX

nperpagax.
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Ypanbckuin . .
(penepabHbIn 2. YcTpoucTBa Ans camo3akpbiBaHUA NPOTUBOMNOXaPHbIX ABepen
yHUBepcuTer

B cootBetcTBUM C Cl14.13130.2009 BCe npoTHBONOXapHbIE ABEPU AOMKHbI 060pya0oBaTLCH
YCTPOMCTBaMU A4S UX CaMO3aKpbIBaHUS.

HaBecHble NpoTUBONOXapHbIE ABEPU, HE NpeaHa3Ha4YeHHble AN 9BaKyaunmn, MoryT
obopynoBaTbCA 00bIYHBIMU ABEPHBLIMU 3aMKaMM C Haknagkamu, yaepXxXnsarLwmmMmm aBepb B 3aKpbITOM
cocTosiHuu (puc. 2.17).
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4 s BapuaHT Takoro yctpoucrtea A1 HaBeCHOMU

g / NPOTMBOMNOXapHOU ABepU NokKasaH Ha puc. 2.18. B
WE [D 0o0bIYHOE BpemMs BeC Manoro npormsoseca 7

%\6 HeAoCTaToO4YeH AN 3aKpbiBaHUA NONOTHMULULA 2, U

ABepb OTKpbITa. [Py BO3ZHMKHOBEHUM NoXapa
rerkonsiaBKkMm 3amMok 3 nrnaBuUTCA, pblyar 4
noBopayYnBaeTcs Ha ocu (pblyar 4 HaxoaUTCA Ha
OOHOM OCU C BJSIOKOM 5), YTO NPUBOAUT K NaAEHUIO

7 OonbLloro npormBoBeca 6 Ha manbin. [NogBecom ABYX
[ rpy3oB ABepb 3aKpbiBaeTCA.

Pnc.2.18. OpHononbHasa HaBecHasd
OBEPb C MEXAHNU3MOM CaMO3aKpbiBaHMSA

a — obwwun Bua asepu: 1— ropmsoHTarnbHbIN
ponuK; 2 — TpoC; 3 — rnerkonsaBkMn 3amok; 4 —
pblyar; 5 — BepTUKanbHbIM PonuK; 6 — GonbLUOK

NPOTMBOBEC; 7 — Manblii NPOTUBOBEC
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Camo3sakpbieaHue desepel MoXxem

docmuz2ambCcsi ycmaHO8KOU 8 UHMOBbLIX

deepHbix nemesb (puc. 2.19). B omnu4yue om

06bI4YHbLIX Nemesib BUHMO8kLIe nemJsiu B
UMerom HaKJIOHHbIe CKOJIb3siujue O | —
noeepxHocmu. 1o delicmeuem eeca desepu
603HUKaem spauwjarow,uti MOMeHm,
obecneqyusarowuli caMo3akpbieaHue desepu
u nNJIOMHoe rpuxamue ee K 0gepHoll ‘N
Kopob6ke. N
B omdenbHbIx criyqasx ons
caMo3aKpbl8aHUSs1 HaBeCHbIX daepeli Mo2ym "
UCroJsIb308aMmbCS WUPOKO NMPpUMeHsieMble
deepHbIe 3aKpbieamesiu ¢ Mac/IsiHbIM —
amMopmu3amopom (puc. 2.20). OOHako, Puc.2.19. BuHTtoBad
yqumbleasi, Ymo makue 3aKpbieamersiu neTns

umMerom caopaembil Kopryc, ux ciiedyem

ycmaHaeJsiugamb CO CMOPOHbI

Hero)apoornacHo20 MoMeuWw,eHusl.

A
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B omdenbHbIx crly4yasix 0515 caMo3aKpbléaHUsI Ha8€CHBLIX
deepeli MO2ym UCMOJ/1b308aMbCS WUPOKO MPUMeHsIeMble
deepHbie 3aKpbleamesiu ¢ MacJIsIHbIM aMoOpmMu3amopom (puc.
2.20). OGHakKo, ydyumbieasl, Ymo makue 3aKkpbieameJsiu uMmerom
czopaembili Kopryc, ux ciiedyem ycmaHaesiueams CO
CMOPOHbI HEMOXXapoornacHO20 NMoMeWweHUsl.

8cm 17-14 cm

==

N

Pwuc. 2.20. YcTponcTBo AN caMo3akpbiBaHUS ABEPU TUMA AOBOAYNK

1 — cepbra; 2 — perynmpyemMsblit pblyar; 3 — BCromMoraTesnbHbIN pbivar; 4
— KBagpart KpMBOLINNA; 5 — oMKcaTop; 6 — rmaBHbI pbldar; 7 — KpbILLKa;
8 — KIIoY; 9 — Npy>XuHa



Camo3akpbieaHue pa30dsUXHbix deepell obecneyusaemcs
ycmpolicmeoM, noka3aHHbIM Ha puc. 2.21a. [JeepHoe nosiomHuwe 5,
noodeeweHHoe Ha 6J10Kax 4 K HAaKJIOHHOU Hanpasessirowet b6anke 2,
yodepixusaemcsi KOHmMp2py3oM 6. B criyyae noxkapa 3akpensieHHbIl Ha
nosiomHuuwe deepu sie2KornsiaeKkul 3aMoK 3 ns1asumcsi, 3mo rnpusooum K
0c8060)X0eHUr0 mpoca, NnadeHUr0 KOHMpapy3a 6 U 3aKpbieaHU 08EePHO20
npoema. HanpaeneHue dsu)keHusi nosiomHa deepu obecneyusaemcs
POJIUKOM 4, a NJIOMHbIU Npumeop — ynopamu 1.

3anupaemcs npomueornoxapHasi 08epb, KaK npasusio, 8Pe3HbIMU
3amkamu. Kpome mozo, deepu e npomueornoxXapHbix npezpadax )

dornosIHUMesibHo Mmo2ym obopydoeambCcsi 3aMKaMu «aHmMuna ==

o6ecneyusarowumMu c80600HOe omKpbIeaHue 0eepu U3HyMp FBeIKIroggi =
Puc. 2.21. YCTponcTBO Ans E Byl gy ) ==
camMo3aKpblBaHUs OBEPEN: e || || =
a — pasgBwxHoM asepun: 1 — i — — :
npuTeop; 2 — Ganka; 3 — ) 2 L L IHE
NerkonnasKkuii 3amok; 4 — O . | ==
POnVKK; 5 — ABepb; 6 — L HAHF % 4+ Y=

4 5 I

npoTueosec; 6 — v Y e = :
NOAbLEMHO-0MYCKHOM iBEpY: Izfimd=0-1 = :
1 — rpys; 2 — 6noku; 3 — 4 25T i © T 6 :
KpenneHue Tpoca; 4 — 5
nerkonsaBkas NnacTuHa; 5 2., IR A S

— TPOC; 6 — NPOTUBOBEC 6
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3.[lpoTnBONOXapHaa3awWwmTa NPpoemMoB
oonbLIOoU Nnowaan

3.1. [lpoTnBONOXapHbIe BOpPOTa

K npomueonoxapHbiM sopomam npeodbsiesisIlomMcsi makue xe
mpeboeaHusi, KaK U K npomueorno)xapHbiM 0eepsiM. OHU
Xxapakmepu3yromcsi 8bICOKUM ripedesioM o2HecmoulKocmu.
lTpomueonoxapHbie s0poma uzparom ea>kHyro poJsib 8 60pbbe ¢
O2HeM: ripernsimcmaeayrom pacripocmpaHeHUro ObiMa u opyaux
MOKCUYHbIX 8eW,ecme U caMo20 O2HS1 U3 OOHO20 MoOMelWeHUsl 8
dpyaue.

Pasnuyarom pacnawHble U OmKamHbie npomueornoXxapHbie
eopoma (CHab)xeHHble aemomMamu4eCcKuUM MexaHu3mowm). B
npomueornoXapHbie eopoma Moxxem 6bimb MOHMUPOBAaHa
rnpomueoro)xapHasi 0eepb U JIFOK OJisl NOXXapHO20 pyKaea.
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CyuiecTBYEeT HECKOJILKO BUAOB NPOTUBONOXAaPHbLIX BOPOT.

1.MpoTuBONOXapHbIE OTKaTHbIE BOpOTA.

Takne BopoTa Ucnonb3yroTcs ANA NpeaoTBpalleHns AanbHenwero pacnpocTpaHeHus noxapa u
ero pasnuyHbIX ONacHbIX (pakKTOPOB B CMEXHble NOMeLLeHUA Unn 3aaHus, obecneunBasi Tem
CaMbIM BbICOKWUW YPOBEHb NPOTUBONOXapHOM 6e3onacHOCTU. BaXHbIM NpenMyLLecCTBOM Takux
BOPOT, KOTOPble PacCYUTaHbl HA YaCTbIN PEXUM 3aKPbIBaHUA-OTKPbIBAHUS, ABNAETCSH 9KOHOMMUSA
npocTpaHcTBa.

OTKaTHble BOpOTa ONTUMaribHbI ANl UCMOMIb30BaHUA Ha NPOMbILLIIEHHbIX 00 beKTax Unu Npu
Bbe3e Ha TeppPUTOPUIO, ECNU NPOCTPAHCTBO OKOJI0 BOPOT OFPaHMY€EHO, U ero He XBaTaeT Ans
pacnalHbIX BOpoT. [MpocToTa KOHCTPYKLMU U ee HAAEXHOCTb ABNSAKTCA HEOCMOPUMbIMMU
npeMMyLlecTBamMn OTKaTHbIX BOPOT. OHU He 3aHMMalOT MHOTO NpocTpaHcTBa. CHer He
NpenAaTcTBYeT XoA4y OTKaTHbIX BOPOT. Pasmepbl Taknx BOPOT NO3BONAKT UCNONbL30BaTh UX B
60onbLNX NpoemMax pa3mMepom A0 12 MeTPOB M OHU NPAKTUYECKN GeCLUYMHbI.

2. I'Ip0T|/|Bor|o>|<apr|e pacrallHble BOpOoTa.
PacnalwHblie BOpoTa Takoro Tuna paccumtaHbl Ha 40K CPOK IKcnnyaTauum Bo
B3pbiBOOE30onacHbIX cpeaax.

3. PonbctaBHU 1 PYJTOHHbIE BOPOTA.

PonibcmaeHu - 3mo 3aujumHable XaJiro3u, 8 omsiu4ue om omkamHbIX 80pOmM, ceopayusaroujuecs 8
PYJIOH.

B HacTosiLlee BpeMs NPOTUBOMNOXapHble BOPOTAa aKTUBHO NMPUMEHSAIOTCSH MpPU CTPOUTESNIbLCTBE
noA3eMHbIX rapaxeun, aBToCepBMUCOB, TAMOXEHHbIX TEPMUHANOB, 34aHUN aaponoptoB. OHKU
BOCTpPeOOBaHbl HA NPOMbILISIEHHbIX NPeANPUATUAX, B TOProBbIX LIeHTPaXxX Ans otaeneHus

o0l ecTBEHHbIX 30H OT CKNaACKUX NoMeLeHUUn, Ha NnponsBoacTBe. Yale Bcero npoTnBonoXapHble
BOpOTa yCTaHaBMMBAaKTCS B OOMbLUMX TOProBbIX LIEHTPaX U CKITaACKUX MOMELLEeHUSAX.

Onsa 6GrnoKNpoBKU OrHA U HEBO3MOXHOCTU €ro NpOHUKHOBEHUSA B NOA3eMHbIe NOMELLUEeHUS, B TOM
yucre rapaxm, yctaHaBnmMBalT MeXaHM4YecKne NpoTUMBONOXapHbIe BOpoTa Unm




2.2. [MlpoTnBONOXapPHbLIN
3aHaBecC

lMpomueonoxapHbIU 3aHasec npedHa3Ha4eH OJisi
3awumsbi NnopmarsibHO20 rpoema 8 rNPoMmMueornoXxXapHou
cmeHe, omoensrouweu cuyeHU4YeCcKUU KoMrnseKc
3pesIuUWHO20 rnpeonpusimusi om 3pUmesibCKoO20
KomMriJieKca.

Heobxodumocmb ycmpoucmea rnpomueoroxapHo20
3aHaeeca 8 3pesiullHbIX MPeonpusImMusx
noomeepx0aemcsi aHaslu30M ro)kapoe u
pe3ynbmamamMu Hay4YHbIX uccsiedosaHudl.



st mo2o ymobbI npomueonoxapHbiU 3aHasec
8bIMNOJIHSJ1 ce0U (bYHKUUU, OH OOJIKeH yodoeaesiemeopsimb
psidy mpeboeaHull, cchbopmyriupoeaHHbIX 8
cmpoumeJsibHbIX HOPMax U rnpasursax.

3aHasec csiedyem u3z2omaesiueamb U3 HE20PHOYUX
Mamepuarsios, He ebiOesisTiowux npu HazpesaHuu
MOKCUYHbLIX MPOOYKMO8 pPa3sIoKeHUs.

3aHaeec dosnkeH obs1adamb docmamoyYHol
MexaHu4yecKoU rnpoYHoOCmMbio. YCmaHo8J/1eHO, Ymo 8
Ha4YasibHOU cmaduu pa3eumusi noxapa Ha cueHe
daeJsieHue 803HUKaem cO CMOPOHbI CUEHbI ecriedcmeaue
mernJsioeo20 pacwupeHusi nPpoodyKkmoe 20peHusi, a npu
passusuwieMcsi noxape U OmKpbIMbIX ObIMO8bLIX JIIOKax —
CO CMOPOHbI 3pumesibHO20 3aJia ecriedcmeue delicmeaus
2pasumayuoHHbIX CuJl.



[MlpoyecTb!

3aHaeec dosnmkeH obsnadamb ocHecmoukocmbio. [Ipeden
O2HeCMmOUKOCMU 3aHaseca 8 3pesiulyHbIX NpPeonpusimusix ¢ KoJiu4ecmeom
mMecm 800 u 6osee dosmkeH 6bImb He MeHee 1 4 u onpedesisiemcs
pacyemom.

3aHaeec He 00JIXeH nNpornyckamb NMPoOyKMbI 20PEHUs1 U3 CUEHUYECKOU
KOPOOKU 8 3pumersibHbIl 3aJ1, MTO3MOMY €20 KOHCMPYKUUs1 OOJIKHa
obecneyusamb 2epMemMuU4YHOCMb.

MexaHu3m nepemeuweHuUs 3aHaseca 00JKeH 6bImb Ha0eXHbIM, C 2amoll
Uesibio 3aKpbleaHue nopmasibHO20 NMpoemMa ocyuiecmaersisiemcsi u3
HecKosnbkux mecm. Kak 6b1710 ommMme4yeHO, onacHocmsb OJisi 3pumernel
rnepebix psi008 MoXem nosisuMbCs yxe yepe3s 0,5—0,6 MUH MoXkapa,
noamomy 3aHaeec 0osnkeH docmamo4yHo 6bICmpPo nepeKkpbieamb
nopmaJsibHbIU MPOEM.

lMpedycmampueaemcst makKxe opoweHue 3aHageca ¢ MoMouw,bHo
dpeHYepHbix cucmemM. Pacxod e00bI dosmkeH 6bimb He meHee 0,5 f1/c Hal m
WUpPUHbI Nopmaira rnpu e2o esicome 00 7,5 M u He meHee 0,7 11/c npu
ebicome 6osiee 7,5 m.



3.2.1. YCTPOUCTBO NPOTUBOMNOXapPHOro
3aHaBeca
1 'ﬂbf@ﬁg){f@mm%c_ocmoum U3 KapKaca, mernsiousosnsyuu,

y3h0e cepmemu3auyuu u MexaHuU3mMa nepemMeueHusl.

Kapkac 3aHaeeca dosmkeH o6n1adamb docmamoYHbIMU MPOYHOCMbIO U
)XecmKocmabHo.

HAnuHa nopmanbHo20 npoema 6os1bUWe e20 8bLICOMBbI, 8 C8513U C 9MUM 8
coB8peMeHHbIX KOHCMPYKUUsIX 3aHaeecoes 8 Ka4yecmee OCHO8HO20
Hecyuwe20 ajieMeHma npPUMeHsIiomcsi He 20pPU30HMarsbHbIe, a
eepmukKasibHble 6asku.

Hazpy3ka om O0aesieHusi npolyKmoe 20peHuUsi 0CMPUHUMaemcsi
20PU30HMasIbHbIMU C85sI3sIMU U rnepedaemcsi Ha éepmukKasibHbie 6asiku, a ¢
eepmukKasibHbix 6a/10K — Ha 20pu3oHmMarsibHbIe 6asiku 068s13Ku 3aHaeeca.
Mnst obecneyeHusi 2ceomempuyYecKol HeU3MeHsIeMoCcmu KapKaca
NPUMeHsIIioMCcs makxxe dua2oHasibHble cesi3u. HeaHayumesnibHO
Haz2py)XeHHbIe C8s13U 8bINOJIHSIIOMCSI U3 y20J1KO8, 8epmukKalibHble 6aslKu —
U3 weesiepos, a 20pU3oOHMasibHasi 068si3Kka 3aHaeeca, ucnbimbigaroulasl
3Ha4YumersbHYI0 Ha2py3Ky, — u3 deymaepoe ¢ 60sibwol ebicomou
ceyeHusi. Bce anemeHmbI Kapkaca mujamesibHO ceapuearomcsi opyea ¢
opyaom.



