HUXEIOPOJICKHUHU YUYEBHBIN HEHTP ®IIC

Tema: «MoHTaX, PEMOHT U
00CITy>KHMBaHHUE IIPOTUBOIIOKAPHbBIX
3aHABECOB U 3aBEC.



Y4eOHEBIE BOIIPOCHI:

1. OOmue TpeOOBaHUS K
[IPOTUBOIOKAPHBIM [Iperpagam.
[ToxxapHO-TEXHUYECKasl KIIaCCU(PHUKAIHS
CTPOUTEIIbHBIX KOHCTPYKIIHAH 51
IIPOTUBOMNOXKAPHBIX IIPErPAI.

2. lIpoTHBONOXKAPHBIE U ABIMO3AILUTHEIC
3aHABECHI, IITOPHI, SKPAHHL.

3. IIpoTBONOXApPHEIEC BOJASIHBIC 3aBECHI.



JluTeparypa:

1. ®enepanbabii 3akoH oT 22.07.2008 1. No 123
«Texauyecknii  pemIaMEHT O  TpeOOBAHMSX
IOKapHOU O€30IIaCHOCTH.

2. Com mpaBun CII 2.13130.2009 «Cucremsl
IPOTUBOMNOKAPHOU 3aIUTHI. OOecneueHue
OTHECTOMKOCTH OOBEKTOB 3aIlIUTHIY.

3. Csoxg mpaBun CII 4.13130.2009 «Cucremsl
IIPOTUBONOXKAPHOM 3AIIUTEL. OrpaHnycHuE
pacCIpOCTPAHCHUS MOXKapa HAa OOBbEKTaX 3allUThI.
TpeOoBanuss Kk  OOBEMHO-IUIAHUPOBOYHBIM U
KOHCTPYKTHBHBIM PEIICHUSIM.



4. CHull  21-01-97% «IloxxapHas
0€30IMaCHOCTD 3JJaHUH U COOPYKCHHUI.

5. Ilocobne mo OmpeAcICHUI0 MPEICIOB
OTHECTOUKOCTH KOHCTPYKIIUW, IMPEIAEIOB
pPaCOpPOCTPAHCHUS OTHS 110
KOHCTPYKIUSIM M TPYIIl BO3rOPacMOCTH
mMarepuanoB, Mocksa, 1985 .

6. b.B.I pynieBckui «IloxapHas

npo(hUITAKTHKA B CTPOUTEIILCTBEY,
Mocksa, 1989 .



1. Ilo:xxkapHo-TeXHHYeCKas KJIacCH(PUKALUAS
IMIPOTUBOIIOKAPHBLIX IIPECIrpal.

I IpoTuBOIIOXKApPHEIE Iperpaibl
KJIACCU(PUIUPYIOTCS 110 CIoco0y
peaoTBPAaIeHUs pacIpocTpaHeHus
OIIACHBLIX (PAKTOPOB IOKAPA, a4 TAKXKE IIO
OTHECTOMKOCTH IS MOA00PA CTPOUTEIIBHBIX
KOHCTPYKIIMW ¢ 3aIlOJIHEHUS I[POEMOB B
IPOTHUBOIIOKAPHBIX mperpagax C
HEOOXOAUMBIM OPEACIOM OTHECTOMKOCTH M
KJIacCOM IIOKapHOM omacHocTH (cT.34
TexnermameHTa).



OCHOBHBIE IIOHITU:

IIpoTrBOMmOXKapHAA Iperpaaa - CTpOUTEIbHAas
KOHCTPYKILHASA C HOPMUPOBAHHBIMU IIPELCIIOM
OTHECTOMKOCTA U KJIACCOM KOHCTPYKTUBHOU
ITOKapHOU OITACHOCTH KOHCTPYKIIHUH,
O0OBEMHBIN DJIEMEHT 3JaHUS WJIH HWHOE
MHXXCHEPHOE PEIICHUE, MIPEAHA3HAYCHHbIC
U1 OPEAOTBPALLCHUS  PACIPOCTPAHEHUSA
moxkapa Y3  OJHOM  4YacTd  3JaHUu4,
COOPYXKEHUS, CTPOCHHUA B [IPYIyHO WIIH
MEXKTY 3MaHUSAMU, COOPYKECHHUSIMM,
CTPOCHUSMMU.




[Ipenes1 OTHECTOMKOCTH KOHCTPYKIIMHK (3a00JHCHUS

IPOEMOB IPOTUBONOKAPHBIX nperpaa) -
IPOMEXKYTOK BpPEMEHHM OT Hadajla OIrHEBOTO
BO3JCHCTBUS B YCIOBMSAX CTaHIAPTHBIX HCIBITAHUU
OO0 HACTYIJICHHUS OJHOIO0 W3 HOPMHUPOBAHHBIX JJIs
JAHHOM  KOHCTPYKUMH  (3allOJIHCHUS  IPOEMOB
IIPOTUBONOKAPHBIX nperpan) IpeaeIbHBIX
COCTOSHUU.

[lon OrHeCTOMKOCTBIO CTPOMUTEILHBIX
KOHCTPYKIIMM  TOHUMAETCA  HMX  CIIOCOOHOCTH
COXPaHATh HECYIIME W Orpaxaaroinue (QyHKIUU B
yCIOBUAX moxapa. llokaszareiemM OrHeCTOMKOCTH
ABJIIETCS MPENET OTHECTOMKOCTU KOHCTPYKIIUU.



CTpOUTEIbHBIC KOHCTPYKIIUN 34AHUM, COOPYKECHUU
M CTPOCHMH B 3aBHCHMOCTH OT HMX CIIOCOOHOCTH
CONPOTUBIATHCSA BO31ECHCTBUIO roXkapa 5|
PacCIpOCTPAHEHUIO €ro ONacHbIX (PAKTOPOB B
YCIIOBUAX CTaHJAPTHBIX MCIIBITAaHUM
NOAPA3ACIISIIOTCS Ha CTPOUTEIbHBIE KOHCTPYKIIUH CO
CJICAYIOIUMHU IIPEeeIaMu OTHECTOUKOCTH:

1) HEeHOPMUPYEMBII; 8) HEe meHee 150 MUHYT;
2) He MeHee 15 munyTt;  9) He MeHee 180 MuHYT;

3) ve meHee 30 munyT;  10) He MmeHee 240 MUHYT;
4) He meHee 45 munyT;  11) He MeHee 360 MUHYT.
5) HE MeHee 60 MUHYT;

6) He meHee 90 MUHYT;

7) He meHee 120 MUHYT;



IIpenenbl OrHECTOMKOCTA CTPOUTENBHBIX KOHCTPYKIIMH
ONPEACIAOTCA B  YCIOBUAX  CTAHJAAPTHBLIX  WCIIBITAHWU.
Hactyruienne  mpeaeioB  OrHECTOMKOCTU  HECYIIUMX U
OTPAXIAKIIUX CTPOUTEILHBIX KOHCTPYKIIMU B  YCJIOBHUAX
CTAHIAPTHBIX HWCIBITAHUM WJIM B  PE3YJIbTaTe PpPacuyeTOB
YCTAHABIIMBAECTCA II0 BPEMEHU JOCTHXKEHUS OJIHOIO WU
MOCJIEAOBATEIIBHO HECKOJILKUX U3 CIEAYIONUX MPU3HAKOB
npeaeJbHbIX COCTOSAHUM:

1) moreps Hecymei cnocoonoctu (R);

2) nmoreps uejgocroctu (E);

3) moreps TEMJIOM30JIUPYIONIEA CIIOCOOHOCTH BCJICICTBHUE MOBBIIICHUS
TeMIIEpaTypbl Ha HE OOOrpeBacMOM ITOBEPXHOCTH KOHCTPYKLMHU 10
npeaeabHbIX 3HadeHUM (1) Wiy JOCTHKEHUS MpeaeJIbHON BeJUYIHMHbI
IUIOTHOCTH TEIJIOBOI0 MOTOKA HA HOPMHUPYEMOM PACCTOSHHUM OT HE
00orpeBaeMoil MOBEpXHOCTH KOHCTpYKLIUHU (W).



COOTBETCTBUE CTEINEHW OrHECTOMKOCTU
U NPEAEJIA OTHECTOUKOCTU CTPOUTEJIbHbIX
KOHCTPYKUUN 3AAHNN, COOPY)XXEHUN, CTPOEHUN U

NMOXXAPHbIX OTCEKOB
[Mpenen orHeCTONKOCTU CTPOUTENBbHbLIX KOHCTPYKUUN, HE MEeHee
ONEMEHTHI
[NepekpbIT becuyepaayHbIx J1eCTHUYHbIE KIETKU
ns NOKPbITUN
CrerneHb Hapyx | mexayata
ornecToiiko | Hecywe | Hble XHble (B HacTurie,
anemeHT | HeHecy | ToM yncne depMbl
CTW 30aHUS CRY PME, BryTtpe | Mapwum u
bl 30aHuns | wwne | YepgadHbl Banku,
e enHag | uvcnec IDOTOH HHMe | nnowanku
nogeanam | YT€MMT o CTEHbl | NEeCTHuUL,
1) erem)
| R 120 E 30 REI 60 RE 30 R 30 REI120 |R 60
I R 90 E 15 REI 45 RE 15 R 15 REI 90 R 60
1 R 45 E 15 REI 45 = R 15 REI 60 R 45
IV R15 E 15 REI 15 RE 15 R15 REI 45 R 15
\Y He HopmupyeTcsa




IIpenen orHeECTONKOCTH IJI 3alOJIHEHU A
IIPOEMOB B IIPOTUBOMOKAPHBIX
mperpaaax HacTyIacT Opu IOTEPeE:

1) neaocTtHOCTH (E),
)) TEINION30JIUPYIOIIEH CIIOCOOHOCTH (1),

3) JOCTHOKEHUH  OPEIACIIbHOU  BEJIMYUHBI
[IJIOTHOCTH TEIIOBOTO ITOTOKA (W)

1) IBIMOTa30HCIPOHUIIAEMOCTH ().
(ctarbs 35 TEXHAYECKOTO PETIAMEHTA)



IlpoTuBonmokapHbie  mperpaabl B
3aBUCHMOCTH OT CIIOCO0a MOpeaoTBpaIlCHMS
PacCIIPOCTPAHECHMS ONACHBIX (PAKTOPOB IMOXKapa
OJAPA3ACIISIOTCS Ha CICAYIOIINE THIIBI (CT.37
TexHUYECKOro pernamMeHTa):

1) IpOTHBOIIOKAPHBIC CTCHBI;

2) MPOTUBOIIOKAPHBIC NEPETOPOJIKH;
3) IPOTHUBOIIOKAPHBIEC IEPEKPHITHS;
4) MPOTUBOIOKAPHBIC PA3PHIBHI;

5) MNOPOTHBOIIOKAPHBIE 3aHABECHI, IITOPHI U
KPaHBI;

6) IPOTUBOIIOKAPHBIC BOASHbBIC 3aBECHI;

7)  OpPOTHBOIIOKAPHBIE  MHHEPAIM30BAHHBIC
IOJIOCHI.




| IlpOTHBONOXKAPHBIM __ PA3pPhIB
(IIPOTUBOMIOKAPHOE PACCTOSIHNUE)

-  HOPMHUPOBAHHOE PACCTOSHUE
MEXKY 3IaHUSIMU, CTPOCHUSIMHU U

(MJIn) COOPYKCHHUSIMU,
yCTAaHABJINBAEMOE IS
IpEAOTBPALICHUS

pacopoOCTPaHECHUS MOXKapa.



[IpoTuBOIIOKAPHBIE PaA3PBLIBBI MEXKAY 3HaHUAMU

ABJIAKOTCSA BAOXHBIM 3J1EMEHTOM CUCTEMBI
IIPOTUBOIOXKAPHOM 3aIUTHI. Hasznauenue
[IPOTUBOMNOXXAPHBIX  PA3PBIBOB  —  OIPAHUYECHUE

pacIpoCTpaHECHHUsI IIoKapa OT OJHOTO 3JaHUS K
ApYyroMy, a Takxke oOecreueHne d(PHGHEKTUBHOTO
TYILICHMS I10)Kapa U CIIACEHHMS JIIOJICH M MaTepHUaIbHbBIX
LICHHOCTEM.

KoJIM4eCTBEHHOU XapaKTEPUCTUKON MPOTHUBOIIOKAPHBIX
PA3PBIBOB SIBISETCA PACCTOSHUE MEXIY 3IaHUSAMU B
MeTpax. B COOTBETCTBUU CO CTPOUTEIHLHBIMHU HOPMaMHU
U IIpaBUJIaMH, PACCTOAHUEM MEXKAY 3IaHUSAMH U
COOPYXKEHUSAMU CUMTAECTCS PACCTOSHHUE B CBETY MEXKITY
HAPY>KHBIMU CTEHAMU WA APYTUMH KOHCTPYKIMUSIMHU.



[Ipy HamMunKM BEICTYIAIOMMUX OoJice 4yeM Ha |
M KOHCTPYKIMU 3JaHWM, BBIINOJIHEHHBIX U3
TOPIOYMX MarepualioB, 3a MPOTUBOMOKAPHBIN
pPA3phIB IIPUHUMACTCA PACCTOSHUE MEKIY
3TUMH  KOHCTPYKIUSAMH. Kak mpasuiio,
MUHUMAJIbHO NOMYCTUMBIE BEJIMYNHBI
IIPOTUBOIOKAPHBIX Pa3PHIBOB MEXTY
3MaHUAMHA YCTAHOBJICHBI, B 3aBUCUMOCTHA OT
Ha3HAYCHHUs,  Kiacca  (PyHKIHUOHAIBHOMU
I1OKapHOU OIIACHOCTH 5 CTCIIEHU
OTHECTOMKOCTH IIPOTHUBOCTOSIINX OOBEKTOB.



I IpoTuBONIOXKapHBIE MHHEPAIU30-
BAHHBIC II0JIOCHI IIIUPUHOU HE
MEHEe 6 M CO34al0T IIYTEM
BCIIAIIIKH 51 PBIXJICHUS
[IOBEPXHOCTH IIOYBBI, CJIHAPAHUA
TOPIOYHX PACTHUTEIILHBIX ITOKPOBOB
WA CKUTaHUSA UX WIHM NPUIAHUA
UM OTHECTOMKOCTH XHMHYECKUMH
BEIICCTBAMHU.



IIpoTuBOIIOKAPHBIE CTCHBI, IEPETOPOJAKH U
IEPEKPHITUS,  3alOJHCHHUS  IIPOEMOB B
IIPOTHUBOMNOXKAPHBIX mperpagax
(OpOTHUBONOXKAPHBIE IBEPH, BOPOTA, JIIOKH,
KJIamaHbl, OKHA, IOTOPBI, 3aHABECHI) B
3aBUCUMOCTHU OT IPEIAECIOB OTHECTOMKOCTH HX
OrpaXJAKIIC 4YacTH, a TakXe TaMOyp-
[IJIF03bI, NPEAYCMOTPEHHBIE B  IMpPOEMax
IPOTHUBOIOKAPHBIX Mperpajg B 3aBUCUMOCTH
OT THUIOOB DJJIEMEHTOB  TaMOyp-IILUIIO30B,
MOJAPA3ACIISIIOTCA HA CICAYIOMAE THIIBI:



1) CTCHEI - -1 wim 2-1 TI;

2) NEePETOPOAKH - |- mm 2-1 TUII;

3) NEPEKPHITHUS - 1, 2, 3, 4-11 THII;

4) nBEepM, BOpPOTA, JIIOKM, KJIAlaHBbI,
JKPAHbI, ITOPHLI - 1, 2, 3-U TUII;

5) okHa - 1, 2 i 3-1 Tum;

6) 3aHABECHI - 1-31 Tim;

7) TaMOyP-IIJTFO3HI - -1 uim 2-1 TUIl.



NPEAEJ1bl OTHECTOUKOCTM
NMPOTUBOMOXXAPHbIX MPErPAA

HaumeHnoBanue Tun [Ipenen Tun 3anonHeHus Tun
MPOTUBONIOXKAPHBIX | MTPOTUBONOKAPH OTHECTOMKOCTH IPOEMOB B Tamoyp-
perpaz BIX TIPErPaL IPOTUBONIOXKAPHBIX | MPOTHBOIIOAKAPHBIX UTF032
perpaz mperpajaax
Crenbl 1 REI 150 1 1
2 REI 45 2 2
[Ieperoponku 1 EIl 45 2 1
2 EI 15 3 2
CaeTonpo3padyHblie 1 EIW 45 2 1
IIEPETOPOJIKHU C > EIW 15 3 >
OCTEKJIEHUEM
IUTIOIIAABIO CBBIILIE
25 TpOUECHTOB
[TepekpoiThs 1 REI 150 1 |
2 REI 60 2 |
3 REI 45 2 |
4 RGINE 3 2




MPEJEJbI OTHECTOMKOCTH
SAITOJIHEHUSA ITPOEMOB B ITPOTUBOITIOXKAPHDBIX ITPET'PATAX

HanMeHOBaHME 3JIEMEHTOB T 3anonnenus [Tpenen
MIPOEMOB B o
3aII0JIHCHHUA ITPOCMOB B HPOTHBOTIONAPHBIX OTHECTOUKOCTH
MPOTUBOMOXKAPHBIX Mperpaaax mperpasiax
JIBepH (3a UCKIIIOUEHUEM JIBEpPEH C 1 EI 60
OCTEKJICHHEM OoJiee 25 pOoIeHTOB ) EI 30
¥ IBIMOTa30HEIPOHUIIAEMBIX JIBEpeid),
BOPOTA, JIFOKHU, KJIAIlaHbl, INTOPBI U SKPaHbI 3 EI 15
JlBepu ¢ ocTekaenueM donee 25 : EIW 0
IMPpOICHTOB 2 EIW 50
3 EIW 15
JIBIMOTa30HEIPOHHUIIAEMBIE IBEPH (3a 1 EIS 60
HCKJIFOYEHUEM JBEPEN C OCTEKIICHUEM 2 EIS 30
Oonee 25 MPOIIEHTOB) 3 EIS 15
JIEIMOTra30HENPOHKUIIAEMBIE JIBEPU C 1 EIWS 60
OCTEKJICHHEM OoJjiee 25 MpOoLeHTOB, p) EIWS 30
IITOPBI U 3KPAHbI 3 EIWS 15
I[B epH [IIAXT J'II/I(l)TOB 2 EI 30 (B 3manusx BI)ICf)TOI71 HE 6onei: 28
METPOB MpeAeT OTHECTOMKOCTH JBEpEil mIaxT
nudroB npuaumaetcs E 30)
OkHa 1 E 60
2 E 30
3 E 15

QQTT’)T’QI‘T h g

EI 60




TPEBOBAHUA K SJIEMEHTAM
TAMBYP-LUJTHO3A

Tun Tunel 31eMEeHTOB TaMOyp-1LJIF03a
TaMOyp-
LIUIE03d | TTeperopo | [lepekpsl | 3amonHenne
KU THUS IPOEMOB
] | 3 2




JI1ss  orpaHMyYeHMs PACHpPOCTPAHCHMS IOXKapa
IPOCKTUPYIOT 001ue (IPOTHUBOIIOKAPHBIE CTCHBI,
IIEPETrOPOJKH, IIEPEKPHITHUS, PA3PBIBBI MEXKIY 3IaHUSIMHU
U COOPYXCHHUSIMH, MHUHEPAIU30BAHHBIC MOJOCHI) U
MecCTHbIe  (OOpTHKH, OOBaJOBKH, IPECHAXU,
IIPOTHUBOIMOKAPHBIEC II0SICA WM 30HBI B IIJIOCKOCTH
KOHCTPYKIMH,  JauadparMel)  NPOTHBOMOKAPHBIE
[perpaasbl.

MecTHBIE mperpagbl MOIYT CaMOCTOSTEIBHO
BBIIIOJIHATE CBOM (DYHKIMH (0OBaJIOBKA PE3E€PBYapoOB,
aradparmMel B IyCTOTaX KOHCTPYKIMH) WJIH BXOIWUTH B
cocTaB o0muX mnperpaj (pa3iaudHbIEe YCTPOMCTBA IS
3alIUTBl OPOEMOB B MOPOTHUBOMNOXKAPHBIX CTEHAX M

EPETOPOJKAX: IBEPU, BOPOTA, JIFOKW, KJAIaHbl, SKPaHBbI,
ITODGI).



[IpoTHBOMOXKAPHBIC  IIPErpagbl  BBIIOJHSIOT
MHOTOIIEJICBOE€ HA3HAYECHHE, YTO OOYyCIABIMBAECT HX
3(P(HEKTUBHOCTh M YSKOHOMHYECKYIO II€I€CO00Pa3HOCTb.
Hampumep, npOTHBOINOXKAPHBIE CTEHBI, IIEPETOPOAKH U
IEPEKPBITAS. B HOPMAJbHBIX YCJIOBHSAX SKCILIyaTaldH
3IAHUM CO B3PBIBO- M  II0KapOB3PBIBOOIIACHBIMU
IPOLECCaMU UCKIIFOYAIOT IIEPETEKAHNE B3PhIBOOIIACHBIX
CMECEM U3 OJJHOTO MOMEIICHUS B APYrO€, BHIIOJIHSS IIPU
3TOM TEXHOJIOTUYECKHE, CaHHUTAPHBIC H
IPOTUBONOXKAPHBIE (yHKUMH. I[Ipm BO3HHMKHOBCHHUM
mokapa OPOTHBOIIOKAPHBIE MpPErpaabl OrPaHUYMBAIOT
BO3MOKHYIO ILIOIIAAb TOPEHUS M 3TUM O00€CICUYMBAIOT
YCHOCIIHOE TYIICHHE MOXKapa M YMEHBIICHHE OT HErO

yiiepoa.



IIpoTuBOIIOKAPHBIE CTCHBDI.

[IpoTHUBOMOXKApHBIE CTEHBI MPEAHA3ZHAYAIOTCS JJIS
paszjelneHus o0beMa 34aHus Ha MOXKAPHBIE OTCEKH,
ONUPAIOTCA Ha (PyHIAMEHTHI, BO3BOAATCS Ha BCIO
BBICOTY 3JaHHS, IEPECEKalOT BCE KOHCTPYKUHMU HU
TaXHU, COXpPaHSIOT CBOM  (DYHKUMH  [OpHU

OJITHOCTOPOHHEM OOpPYIICHUH MPHUMBIKAIOIIUX K HUM
KOHCTPYKIIHH.

[lo pa3sMelieHHI0 B 3JaHUAX ITPOTHUBOIIOKAPHBIE
CTEHBI IMOJIPA3JICIISAIOT Ha!

1) BHyTpEeHHMUE;

2) Hapy >KHBIE.
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BHyTpeHHHEe NPOTHBONOXKAPHBIE CTEHbI
IpEeaHA3HAYAOTCS 1S IpEeAOTBPAILICHUS
pPACIpPOCTPAHCHUS IIOKapa M3 OJHOI0 IOXKAPHOIO
OTCEKa B JIPYroM, a HAPY:KHbIE - MKy 3IaHUSIMHU.
Hapy>kHbIe IpOTUBONOXKAPHBIC CTEHBI, KaK MPaBUIIoO,
OPUMCHSIOT B TE€X CIIydasx, KOrJa pacCTOSHHUE
MEXIY 3JaHUSIMU HWJIM  COOPYKCHHUSIMH  HE
COOTBETCTBYET TpEOOBAHUSIM ITOKapHOM
0€30MaCHOCTH.

[Io cmoco0y BoCnpuUATHS  Harpy3oK
IIPOTUBOIIOKAPHBIE CTECHBI MOT'YT OBITh:

1) camoHecyiue;
2) HECyIIHE.



CamMoHecymme CTE€Hbl BOCIPHUHUMAKOT
Harpy3Ky TOJILKO OT COOCTBEHHOIO Beca, a
HECYIIHE - B JIONOJIHCHUE K STOMY M Harpy3Ky
OT MEXKAYATAXHBIX MEPEKPBHITUN U ITOKPHITHS
3JIaHMS.

B COOTBETCTBHUH ¢ HOpMaMH IIPOCKTUPOBAHUS
IIPOTHUBONOKAPHBIE CTEHBI BHITOIHSIOT TOJIBKO
M3 HETOPIOYHNX MAaTEepHUaIOB ¢ MHUHHUMAJIbHBIM
npeaenoM oraectorukoctd REI 150 (2,5 49) nns
creH 1-ro tuna u REI 45 (0,75 4) mis creH 2-
ro THIIA.



IIpoTnBONMOXKAPHBIE MEPETOPOAKH.

[IpoTuBOIOXKApHBIE IMEPErOPOAKH, KaK OAWH M3 BHJIOB
IPOTUBONOXKAPHBIX HpEerpaj, HallJIu IUPOKOE NPUMEHEHHUE
KaKk B IIPOMBIIIIEHHOM, TaK M B TI'PakKJIaHCKOM
cTpouTelbCcTBE. (OHU  BBIIOJHAIOTCA W3  HETOPHOYHUX
MaTrepranoB AByX TUIOB. Ileperopoaku 1-ro tuma gOJKHBI
oOagarek mpeaeaoM oruectormkoctn He MeHee EI 45 (0,75
q), 2-ro tuna - He menee EI 15 (0,25 q).

B coorBerctBuM ¢ TexpernmameHToM (TaOmuma 23)
JTOITyCKaeTCs IIPUMECHSITh IIPOTUBOIIOKAPHBIC
CBETONPO3PAYHbIe  IEPEropoaKH C  OCTCKICHUEM
naomanas oonee 25% 2-X THIIOB: IEPETOPOJAKH 1-To THMa
IOJKHBI 00J1a1aTh OPEACIOM OTHECTOMKOCTH HE MeHee EIW
45 (0,75 4), 2-ro tina - He menee EIW 15 (0,25 9).



IIeperopoaka mpoOTUBONOKAPHAS OCTEKICHHAS CEKIIMOHHAS




[ IpoTrBOMOXapHKIE IEPETOPOIKHA ITPUMEHSIOT:

1) nansa  BBIACICHUS B3pBIBO-, IIOXKAPO- U
ITOKaPOOIACHBIX TEXHOJOTHYECKUX
IIPOIIECCOB B IIPOU3BOJICTBEHHBIX 3JaHUAX;

2) pa3an4HbIX (YHKIHMOHAJIBHBIX HPOLECCOB H
MECT XPaHECHUI MAaTECPUAIBHBIX IIEHHOCTEH,
IPEACTABIAIOIIMX OIPEACICHHYIO MOXAPHYIO
OITACHOCTD;

3) I yCOENIHOM DBAaKyalldy JIOACH W3 3IaHUM
M JOKaIW3alliy IOXKapoB B  Ipeaenax
OTIAECIBHOIO IIOMEMICHUS WM I0XKAPHOU
CEKIINM.



JJIst OrpaHUYEeHUs PA3BUTHA IMMOKAPOB U CHUKECHUS
YOBITKOB OT HHUX IIPEAYCMaTPUBACTCS:

IENEHUE 10  IUIOIIAAM  IPOTHUBOIOXKAPHBIMU
IIEPErOPOKAMHU 1-To TUIIA IIOABAJIbHBIX
IIOMEIICHUH;

BBIJICJICHUE CKJIQJACKHUX TIOMEIIIEHUN B 3JaHUIX
PA3JIMYHOIO HA3HAYCHUS,;

pa3JIcICHUE TApHBIX CKJIAJA0B C HEMPTEOPOIYKTaMHU
Ha OTHCJILHBIC MOMEIICHUS, UCXOIS U3 KOJINYECTBA
XPaHUMBIX BEIICCTB;

OTJCIICHUE BCTPAUBAEMBIX ITOMEIIEHUM, KOIJa HE
TpeOyeTCs IIPOTUBONOXKAPHBIX CTCH.



Cienyer oOparuTh BHUMAHUE, YTO HPOTHUBOIIOKAPHBIC CTCHBI
2-TO TUIIA W MPOTUBOIIOKAPHBIC IIEPETOPOJKH 1-rO THIIA
MMEIOT OJMHAKOBBIM IIPEJICII OTHECTOUKOCTU. BMecTe ¢ Tem,
IIPOTUBOIIOXKAPHAS  IEPETOPOJIKA HE  MOXKET 3aMEHHUTH
IIPOTUBOIOXKAPHYKD  CTEHY, TaK  Kak  IIEPEeropojiKa
OTPaHWYMBAET PACIPOCTPAHEHUE MOXKAPaA TOJBKO B IIpEAeiIax
OJIHOTO 3TaxaA.

[IpoTUBOIIOKApHBIE TMEPETOPOAKM B MOMEIICHUSAX C
IIOJIBECHBIMU IIOTOJIKAMHM PA3JICISOT MPOCTPAHCTBO HAaJl
HUMHU. llpu 3TOM y34bl CONPSIKEHUSA TIEPETOPOJIOK C
MEXAYITAKHBIMU TIEPEKPBITUSIMUA U CAMH  MEXKIAYITAXKHbBIE
MEPEKPHITUA B MHOTO3TAXHBIX 3JAHUAX MMEKOT MPEHe
OTHECTOUKOCTH HE MEHEE TpeOyeMoro [peena
OTHECTOUKOCTH IIPUMBIKAIONIEM K HUM MPOTUBOIIOKAPHOU
MEPErOPOJAKH COOTBETCTBYIOIIIETO THUIIA.



IIpoTuBONMOKAPHBIEC MEPEKPHITHUS.

IIpoTuBOIIOKAPHEIE  IIEPEKPHITHSA
BBITIOJIHAIOT U3 HETOPIOYUX MaTeprUaIOB 1
[IPEAYCMATPUBAIOT 4-X THUIIOB:

- 1-ro Tuma ¢ npenenoM OrHECTOMKOCTH HE
meHee REI 150 (2,5 1),

- 2-to Tuna - He MeHee REI 60 (1 ),
- 3-ro tumna - He MeHee REI 45 (0,75 u),
- 4-ro Tuna - He MeHee REI 15 (0,25 4).



OHuM  OpeaHa3Ha4YeHbl  JJIsI  OrpaHUYCHUS
pacIpoOCTpaHCHHUs MoOXapa II0 DJTa)kaM 3JaHHus B
TEUCHUE BPEMEHH, pPABHOTO TpeOyeMOMy Mpeaciy
OTHECTOMKOCTH. I[IpoTuBOIIOKApHBIE IIEPEKPHITUS 0€3
3a30pOB MOPHUMBIKAIOT K HApPyKHBIM CTE€HaM U3
HErOpHOYHMX MaTepualioB. B 3maHMsAX C HapyKHbIMH
CTCHAMH, pPACIpPOCTPAHSIONMMHU  OIOHb, HWIH C
OCTEKJICHHUEM, PACIIOJ0KECHHBIM B YPOBHE IIEPEKPBITHS,
OHHU IIEPECEKAIOT 3TH CTEHBI U OCTEKJICHUE.

IIpoTtuBONOXKAPHBIE MNEPEKPBITUS, KaK IIPABUIIO,
IpeaycMarpruBaroT 0e3 npoemMoB. IIpu HeoOXoauMOCTH
yCTPOHCTBA IIPOEMOB X 3aIUINAOT
IIPOTHUBOIIOKAPHBIMH JTHOKaAMHU )| KJ1arraHaMH
COOTBETCTBYIOIIETO TUIIA.



IIpoTuBOMOKAPHBIE 30HBI.

B Tex ciaydasx, Korjaa rmo 3JKOHOMHYECKUM WA

TEXHOJOTHYECKUM COOOpaKECHUSIM
HEIEeIeCOO0pa3HOo s pa3aciacHUs 3JaHUN Ha
OKapHBIC OTCEKHM IPUMEHECHHUE
IPOTUBONOXKAPHBIX  CTEH l-ro  Twuma,

[IPEAYCMATPUBAIOT MPOTUBOIIOKAPHBIE 30HBI
1-ro uiu 2-ro Tumna.

IIporuBono:kapuyrww 30HYy 1-ro THna
BBIIIOJIHSAIOT B BHJIC BCTAaBKH IIUPUHOM HE
MeHee 12 M, pa3aensdroller 3aHUE MO BCEH
IApUHE (JIUHE) U BBICOTE (PHUCYHOK 2).



6000

6000

MnaH pasaenuTenbHOMn
NPOTUBOMNO)XAapHOM 30HbI:

1 - NpoTMBOMNOXapHasl CTeHa 2-ro
TMNa;

2 - BEHTUNSIUMOHHAs KaMepa;

3 - NPOn3BOACTBEHHOE
noMeLleHne;

4 - NecTHN4YHas KNeTka;

5 - waxTta nudrTa.



BcraBka mpeacTraBiasieT COOOM YacTh 0OObeMa
3MaHUSI, OTIACICHHYID OT MOXKAPHBIX OTCEKOB
IPOTUBOIIOKAPHBIMU CT€HaMM 2-T0 Tuia. Bce
3JICMEHTBHI IIPOTUBOIIOKAPHOM 30HBI
IpeayCMaTpUBAIOT U3 HETOPIOYMX MaTEPHUAIOB.

B nmomMmenieHusax, pacnoa0KeHHBIX B 00bEME 30HbI,
HE NOPUMCHSIOT M HE XpaHIT TOPIOYME Tas3bl,
KUIKOCTH M MaTepHalibl, a TakKKe HE pa3MEIaroT
IPOLECChI, CBSI3aHHBIE C OOpa30BaAaHMEM TOPIOYMX
nbUien. Jlis pasgeneHyds 30HbBI HA JTAXU U
OMCIICHUS  OPUMEHSIOT  OPOTHUBOIOXKAPHBIC
IEePEKPLITUS 3-TO THINA W HOPOTHUBOIOKAPHBIC
[IEPErOPOAKHU 2-TO THUIIA.



[IpoTuBOMOXKAPHBIE 30HBLI 2-I'0 TUMNA II0
KOHCTPYKTUBHOMY MCITOJIHEHUIO OTIIMYAIOTCS
OT 30H 1-ro TUma ¥ 3HAYUTEIHLHO YCTYIIAKOT
MM KaK MOPOTHUBOIIOKAPHBIE MPErpaabl IIo
HAJIEAKHOCTH. X  Ha3pIBalOT  TaKXke
KPBILIEBLIMA [POTHUBOIIOKAPHBIMUA 30HAMHU,
TaK KakK IPOCKTUPYIOT WX B BHAE IIOJIOCHI
IIOKPBITHSA U HAPYXKHBIX CTEH U3 HETOPIOUHUX
MAaTE€pUaJIOB C MHUHHUMAJIBHBIM IIPEACIOM
OTHECTOMKOCTUA DBJIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKIMHU 0,75 94 (pUCYHOK 3).



CxeMa yCTpoiMCTBa NPOTUBONO)XApPHOM 30HbI 2-
ro Tuna:

1 - rpebHn 30HbI;

2 - NMOKPbITME 30HbI;

3 - NOKPbLITME U3 rOPIOYMX MaTepMasnos;

4 - xxene3obeTtoHHasa depma;

5 - anadparma;

6 - cucTemMa opoLLeHus;

7 — KOJIOHHa.




1.2. BHyTpeHHAA INIAHUPOBKA
3MAHUM.
IloKapHBIE OTCEKH.

PazniesiecHne 3HaHUU W COOPYKEHHUM
IIPOTUBOIIOKAPHBIMHU perpajaamMmu 110
TOPU30HTAIM M BEPTUKAIM Ha IOXKAPHBIC
OTCEKH, CEKIIMM W OTHCIbHBIE ITOMEIIECHUA,
UMEHYEMBIE 00bEMHO-ILUIAHUPOBOYHBIMHU
3JIEMEHTAMM, CHOCOOCTBYET OIPaHUYCHUIO
pacOpoOCTPpaHEHUA IOXapa U B3pbIBa BHYTPHU
3MaHUU U COOPYKEHUM.



lIoHATHE «IMOKAPHBIM OTCEK» JAcTCA B
CTaTbe 2 TEXHUYECKOro perimaMeHTa — 3TO
4acTb 3JaHUA, COOPYXKEHHUS U CTPOCHUA,
BbIJICJICHHAS IIPOTUBONOXXAPHBIMU
CTCHaMM 51 IIPOTUBONOXXKAPHBIMU
[IEPEKPBITUSIMA MM IIOKPBITUIMH, C
[peaeiaMi OrHECTOMKOCTU KOHCTPYKIIHH,
00CCIICUNBAIOIIMMHY  HEPaCIpOCTPAHECHHUE
[IOKapa 3a I'pPaHUIlbl MOXKAPHOIO OTCEKA B
TCUCHUEC BCEU IIPOIOJKUTEILHOCTH
IoKapa.



JlejmeHue 31aHU U COOPYKEHUU HA MOXKAPHBIE OTCEKHU
HOPMUPYETCS I10 JBYM IIPHU3HAKAM:

1) mo muomaaM 3Taxka B Opejenax MoxKapHOro OTCEKa,
IIPU 3TOM I 3JaHWN MPOMbBINIJICHHOT0 HA3HAYECHU S
YUUTBIBACTCS KaTeropusi ITOMEIIECHUN 110
B3PBIBONIOYKAPHOM W MOXAPHOM OMNACHOCTH, CTEIIEHb
OTHECTOMKOCTUA 3IaHHUSA M JONMYCTUMOE KOJIMYECTBO
STAXKEU, I TPAKIAHCKUX 3MaHUM YUYUTHIBAKOTCS
TOJIBKO JBa MOCICIHUX (PaKTOPa;

2) Mo (PpYHKUHOHAJIBHOMY HA3HAYEHHUIO OJIOKOB WJIH
gyacTen 37aHus. Hampumep, B 3MaHHUSX TeaTpOB
3PUTEIBCKUN KOMIUIEKC TIOMEIIECHUM OTACHAOT OT
CLICHUYECKOI'O IIPOTHBONOXKAPHON CTEHOM (3aHABECOM).



NpoaonsHwe
NPOTHBONOXADHMG
CreMm

JlereHne 31aHUsI HA OTCEKH



IlokapHbIe CeKIIUU.

B moxapHOM OTCEKE pPa3sMEIaroTCs TPYIIbI
IIOMEIEHUN WX OTHACIbHBIE IIOMEIIEHUA C
(PYHKIIMOHAJIbHBIMH IIPOLIECCAMH, Pa3IUnYHbIMU
[0 HAa3HAYECHUWI W II0KAPHOU OIIACHOCTH,
oOpazyromux cekuun. Cekiu od0pasyeT rpymmna
[IOMEIEHUN, 00beqNHEHHASI KaKUM-JIN00 OOIINM
npu3HakoM. Hampumep, B OTAEHBbHBIE CEKIUU
BBIACIISIIOT OBITOBKM, BCTPOCHHBIC CKJIAJICKUE
[IOMCIIICHUS, BCHTWISLMOHHBIE KaMEpbl WIIU
TPYIIbl  IIOMENIEHUW C  OOHOPOIHBIMH  IIO
[1O0KApHOU OIIACHOCTH TEXHOJIOTUYECKUMU
IIPOLIECCAMU.



Opranu3anydss U OPOCKTUPOBAHUE CEKLMU [0
MHUHMMyMa CHHKAIOT PUCK  BO3HHUKHOBCHHS
noXkapa U 00€CIeUYMBAIOT YCIOBHUS A YCIIEITHOIO
TYLICHUS I10Kapa.

J1a ipenynpexXaeHus nmoxapa:

1) mponecchl ¢ TEMIOBEIMUA HCTOYHUKAMHU M30JIHPYIOT
OT MOYXKapO- U B3PBIBOOMACHBIX IIPOIIECCOB;

2) B3pPBIBOONIACHBIC IPOLECCHI — OT OOBEMHBIX
3JIEMEHTOB 3JaHHM C  DBJICKTPOOOOPYIOBAHUEM
HOPMAJILHOT'O HMCITIOJIHCHHS;

3) 1mpomecchl, HECOBMECTHUMBIE II0  IIOKApPHOM
OMACHOCTH.



OOecneuyeHUs] YCIOBUH JJISI YCIELIHOIO
TYIICHMS TT0XKapa JOCTUTAIOT:

1) pazaelieHuEM MOKAPHBIX OTCEKOB HA CEKIIUU
MWW OTACIIbHBIC MOMEIICHMS II0 IUIOLIAJIN
1100 MO KOJIMYECTBY U IOKAPHOU OIMACHOCTH
XpPaHUMBIX B HUX BEIIECTB;

2) M30JISUEH CKIAACKHUX M BCIIOMOTATECIbHBIX
IIOMENICHUNU OT MIPOU3BOACTBEHHBIX;

3) u30JIAUEeNd MOMEIIECHUM C 0CO00 IIEHHBIMM
MareprajiaMu W OOOPYIOBAHUEM H PSIOM

IPYTHUX.



Puc. 1. CxeMa pa3sMeLleH1s NoXKapoonacHbIX NOMeLLeHUH B NoABaJIbHbIX NOMELeHUsAX:
1 - oKHa C npusgMKamu;

2 - noMeLleHunsa kateropuun B1-B4;

3 - KOpVAOP LUMPUHON HE MEHee 2 M;

4 - NnpoTUBOMNOXapHble Nneperopoakn 1-ro Tmna;

5 — npoTnBonoOXapHble ABEpU 2-ro TUna.



Bce BRIIIIEN3I0KEHHOE TO3BOIAET 00OOOIINUTH
[IOHATHE MOXapHad cexuuda. llong «mokapHon
CeKIUen»  ClieayeT MOHUMAarh  IPYHITY
[IOMENIECHUU (OTIEIBHOE [TOMEILCHUE),
BBIICICHHYI0 B 0OOBEME IIOKApPHOI'O OTCEKa
IPOTUBONOKAPHEIMU MperpajgaMd ¢ ILEJIbIO
OpeAynpeKACHUS IMoXKapa M O0OCCICUYCHHUS
YCOCIIHOIO €ro TYIICHHS, B MOpeaciaax
KOTOPOHU pa3MEIIATCA POACTBEHHBLIE IO
(PYHKIIMOHAJILHOMY Ha3HA4YCHUIO, II0KApHOM
OIMACHOCTH MWW MO PoAy HIPUMEHIECMBIX
CPEACTB TYLICHUS MPOLICCCHI.



H30asuus NIPOU3BOACTB C PA3JIHYHOH MMOKAPHOU
OMMACHOCTLIO.

3a4acTyr0 B OJHOM M TOM XK€ IIPOHU3BOJICTBEHHOM
[IOMEIIEHUU  OCYIIECTBIIAIOTCA  PA3JIAYHBIE  IIO
IMOKAPHOM OMMACHOCTH IIPOU3BOJICTBEHHBIEC
onepanuu. OrmpeneieHue B JaHHOM  ClIy4ae
KaTerOpUH MPOU3BOJICTBA 110 HAMOOJIEE OMACHOMY
IPOIIECCY  MOXKET  0Ka3arbCid  DKOHOMHYECKH

11eJIECOO0pa3HBIM. 2TO CBSI3aHO C
OpEObBICHUEM IOBBIIIICHHBIX  TpPEOOBAaHUM K
3JIEKTPOOOOPYIOBAHHUIO, CTPOUTEIbHBIM

KOHCTPYKIIMSIM M HHXXEHECPHOMY OO0OpYIOBaHHUIO
[IOMEMIEHNUN C IIPOLECCAMU, HE IPEACTABISIOIINMUA
MOYKADHOU OMMACHOCTMH.



[looToMy Ha MNOpaKTUKE TIPpU Pa3MENICHUU
IIPOX3BOJICTB PA3JIUYHBIX KATErOpUM B  OIHOM
3MAHUM WM TIOMEIIEHUU IIPEIYCMATPUBAIOT TAKHE
MEPOIIPUATHSA [0 MPEAYNPEKICHUIO B3pbIBA U
pPacCpoCTpaHEeHHUs MOKAPAa, KaK:

1)  uckmro4eHHME  BO3MOXKHOCTHM  OOpa30BaHUs
B3PbIBOONIACHOU TIOprOYer Ccpeabl, MCTOYHUKOB
MHULIUUPOBAHMS B3PbIBA WIH 3a'KUTaAHMA,

2) rePMETHU3ALNIO IIPOX3BOJICTBEHHOTO
000pyIOBaHUS, NPUMEHEHHE MECTHBIX OTCOCOB M
ABAPMUHOU BEHTUJISIIMH,

3) BBIIIOJIHECHHE MOKAPO- U B3PbIBOOIACHBIX PadoOT B
3aIIMTHBIX KAOMHAX WJIM U30JIMPOBAHHBIX KaMeEpax,



4) NpPUMEHEHHE CPEACTB ABTOMATHYECKOTO
IIOKapPOTYILECHUS, OBICTPOACHCTBYOIIHX
OrHeNmperpaauTeer U OTCEYHBIX KJIAllaHOB,

5) KOHTPOJIb 32 BO3AYILIHOM CPEOOU U JIp.

DM PEKTUBHOCTH 3TUX MEPONPHUITHN IOJIKHA
OBbITh OOOCHOBAaHA B TE€XHOJIOTHMYECKOM YaCTH
npoekra. Eciin yKazaHHBIE MEPONPUATHA HE
SABIISIFOTCA ~ JOCTAaTOYHO  A(P(PEKTUBHBIMHU,

IIPOU3BOJICTBA PA3JINYHBIX KaTEeropum
Pa3MEIIAOT B OTCIBHBIX TOMEIICHUSX.



N305s1ust IpOU3BOACTB C PAIIMYHON TTOKAPHOM OTTACHOCTHIO!
| - mpoTHBOIIOKApHASA rA30HENIPOHUIIAEMAs TIEPETOPOJIKA; 2 -
TaMOyP-IILTI03 C MOCTOSTHHBIM IIOJIIOPOM BO3yXa; 3 -
IIPOTUBOIIOXKAPHAS IBEPH; 4 - MPOTUBOIIOXKAPHAS TIEPETOPOJIKA



2. IlIpoTuBONOKAPHBIE M IBIMO3AIUTHLIE
3aHaBEChl, ITOPbI, IKPAHDI.

ABTOMaTUYECKUE MPOTUBOIIOXKAPHBIC 3aHABECHI, IITOPHI,
SKPaHBI, IPEAHA3ZHAYECHBI TSI pa3lieiIeHus
TEXHOJIOTUYECKUX, TPAHCIIOPTHBIX, KOMMYHUKAIIUOHHBIX
IIPOEMOB B BEPTUKAIBHBIX OTPAXKIAIOIIMX CTPOUTEIBHBIX
KOHCTPYKIIUAX 3MaHUM )| IIOMEIICHUN Ha
IIPOTHUBOIIOKAPHBIE OTCEKH.

[IpoTuBONOXKApHBIC M JBIMO3AIIUTHBLIC 3aHABECHI, IITOPHI,
9KpaHbl UCIIOJB3YIOTCSA B OOJIBIIMHCTBE CIYy4acB B KPYITHBIX
TOPrOBO-PA3BICKATECIbLHBIX ICHTpaX, KYIBTYPHO-
3PCIUIIHBIX, TOPrOBO-BHICTABOYHEIX, CIIOPTHUBHBIX
KOMIIIEKCAX U APYTHX 3JaHUSX C MAaCCOBBIM IIPpeOLIBAHUEM
qoIe W OTHOCATCI K CcpeAcTBaM  OO€CIeueHHUS
0€30IacHOCTH.



[IpruMeHEeHrE MPOTUBOIIOKAPHBIX 3aHABECOB, IIITOP,
3KPAaHOB IPH BOZHMKHOBEHHUHM I10Kapa MO3BOJISECT 3a
KOPOTKOE€ BpeMs OOCCIICUMTh 3alluTy IyTeH
3BaKyaluu TIOAEH, PA3JICIINTD OOJIBIIIME
IIPOCTPAHCTBA HA ITPOTHBONOKAPHBIEC 30HBI.

[IpoTHBOMOXKApPHBIM 3aHABEC MPEACTABISICT COOOMU
YCTPOMUCTBO JJIS 3alllMThl IIOPTAJbHBIX IIPOEMOB
CIICH KJIYOOB M T€aTpoB. B COOTBETCTBHM ¢ HOpMaMU
IPOCKTUPOBAHUS  MPOTHUBOIIOKAPHBIC  3aHABECHI
IpelyCMaTpuBalOT B 34aHUAX KIyOOB, TE€aTpoB H
APYTUX YUYPEKIACHUN aHAJIOTHYHOIO HA3HAYECHHUS CO
3pUTEIBHBIMM  3aJlaMHd  OOJIBIION BMECTUMOCTBIO
(800 mecT u 6once).
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Hanexnas un 3¢ dpexTtrBHAsE pad0Ta NPOTHUBOIIOKAPHOIO
3aHaBECa MMEET OOJBIIOEC 3HAYCHHUE HJIsI OOCCIICUCHMS
0€30IMaCHOM PBaKyalliM 3PUTEIICH U YCHCIIHOTO TYIICHHUS
moXkapa. OTO ONPEACTSIeT KOHCTPYKIHMIO 3aHaBeca,
KOTOpas JOJKHA 00JIalaTh COOTBETCTBYIOIUM MPEACIOM
OTHECTOMKOCTH, IIPOYHOCTHIO M TA30HECHPOHUIIAEMOCTBIO.

[IpOoTUBOIIOXKAPHBIE U ABIMO3ANIUTHBIEC IITOPHI OTHOCITCSA
K  IPOTHUBOINOXAPHBIM  MperpagaM, MOIyT  OBITb
YCTAHOBJIEHBI KAK HA OKHA, TaK U B IIPOE€MbI BBICOTOU JI0 5
METPOB U IUpUHOM N0 40 METPOB, YTO HOCTUTrACTCA 3a
CYET PACIIOJIOKEHUSA BAJIOB C dIIEKTpoaBurareasaMu. llpu
3TOM IITOPbl YCTAHABIMBAIOTCA C TMEPEXITECTOM JPYT
OTHOCHUTEJIBHO Jpyra M OOBECIMHEHBI MEXIYy COO0O0H
COCAMHUTEIIbHBIMU JIEMEHTAMM.



Kaxnas mropa COCTOUT M3 CIHECAYHOIIMX
OCHOBHBIX 3JIEMEHTOB:

1) kopo0Oa U3 OLIMHKOBAHHOI'O CTAaJILHOIO JIMCTA,
C yCTaHaBIMBacMbIM B HEM BajlloM C
IEKTPOJABUTATEIEM U IIOJIOTHOM ILITOPHI,

2) HYDKHEH MJIaHKH,
3) OOKOBBIX HAIIPABISIONINX,
4) KOHTPOJIBHOIO 00OPYIOBAHMS.

OIMH WM HECKOJBKO JJIEKTPOABHUIATEIICH
tuma «Coopers» R6G oCylIECTBIAIOT ITOABEM
M OIIYCKAHHUE IITOPHI.



[10J1I0THO IOTOPHI BBIIOJIHACTCA U3
CTEKJIOBOJIOKHA, apMUPOBAHHOI'O CETKOM
M3 HEPKABCIOIIEU CTAIA W MOKPHITOTO
TEILIOOTPAXKAIOIIUM ITOKPBITHEM.

CBOOOAHBIM Kpail IOJOTHA OCHAIICH
HMKHEH IUIAHKOM, KOTOpast 00€CII€YBACT
TOPU3OHTAIBHYK)  JKECTKOCTh  MEXKIY
OOKOBBIMH HaPaBJISIOIIMMHU 5
YVIEPKUBACT IITOPY B BEPTHKAJIBHOM
OJIOKCHUH IIPU €€ pa3BOPAYNBAHMH.



KoHTponbHOE 000pYHOBaHHE BKJIKOYACT B
ceos:

1) 610K mUTaHUS;
2) OJIOK 30HHOTO KOHTPOJIS,
3) OIOK yIIpaBJICHUS IIPUBOAOM,

KOTOPbIE MO3BOJISIOT IIOAKIOYATH [IITOPY
K CHCTEME IIOXXapHOW CHUTHAJIU3AIlMU H
IIPUBOAUTH €€ B  JICUCTBHUE  IIPHU
IMOCTYIUICHUH CHIHajla O IOXXapHOU
OIIACHOCTH.



bJI0OK 30HHOTO KOHTPOJS OOECICUMBACT
BU3YAJIbHYIO  WHIMUKAIIAIO  aBAPHUHHOTO
COCTOAHMS M  IO3BOJIAET NPOBOJAUTH
JIOKAJIbHYIO IPOBEPKY IITOPHI HE3ABUCHUMO
OT CUCTEMbI IOKAPHOW CUTHAIU3ALIUM.

BxonHoe HampsbkeHue 220 B, BeIXomHOE
HarpsKeHue 24 B TOCTOSIHHOTO TOKA.

YIIpaBieHHUE INTOPOU OCYIIECTBIIACTCA B
ABTOMATUYECKOM HUJIU PYYHOM PEKUME.

IIpenen OrHECTOMKOCTH IITOP HE MEHEE
E60.






TexHnyeckue XapakTepuCTUKHA
OrHE3AIIUTHBIX ITOP

IlpuBoa AJasl MOAHATHSA LITOP:

a) DIICKTPUYECCKUM

- 400 B, nmepemennsin ToK S0 1w,

- 230 B, nepeMeHHBIN TOK,

- 24 B, IOCTOSIHHBIM TOK.

0) py4HOH.

IIpuBoa 1JIs1 ONYCKAHUSA IIITOP:

a) 24 B/230 B ¢ Oy(pepHOM aKKyMYJIITOPHOM CUCTEMOM,

0) rpaBUTALIMOHHBIM.



Cucrema ynpaBJjieHUS :

ITuraromee Hanpspkenue — 230 B, 50 I'm; 120 B, 60 1'1;

Pabouee HanpsokeHue — 24 B, MOCTOSIHHBIN TOK;

CxopocTtb onyckanus — 0,06-0,3 m/cexk.

Kopmnyc:

Marepunan - 1 MM CTalIbHOM JIMCT;

[IoKpbITHE - HIMHKOBAHME WX JIAKUPOBAHUE, LIBET — JIFOOOM;

Pa3zmepsl - 190 x 250 (rmpu miiyorHe omyckaHus 10 4,5 M);
250 x 300 (rmpu r1yOMHE OIYCKaHUS 0 8 M);

Bec - 30 Kr/TIOrOHHBIA METP;

MakcumaiibHas mupuHa — 30 Mm;

MoHTaX — Ha CTEHY, Ha IIOTOJIOK, Ha CICHIOABECKAX
[IOTOJIKY.



TKaHb IITOPKI:

Marepnanr —  CTEKIIOBOJIOKHO,
ApPMHUPOBAHHOE HEPKABCIOIIEU
IIPOBOJIOKOU C 3allUTHBIM
[IOKPBITUEM;

Tommuua — 0,7 MM
Bec — 1 kr/kB.M

CraHgapTHBIA LBET — CEPEOPHUCTO-
CEPBIi/OCIBIM



Make. 8000




Or"e3aluTHbIE ITOPHl  YOPABISIOTCS  AJIICKTPOHHOM
ABTOMAaTMYECKOM  CHCTEMOM, KOTOopas  OO€CIEYHMBAET
MOJICOEIMHEHUE ABTOMATUYECKOM TTOKAPHOW CUTHAJIU3AIIUY,
CUCTEMbI OMNOBEIICHUSA M YIPABICHUSA 3BaKyallUEU JIHOICH
[IPU TIOXKAPE U APYTUX CUCTEM IIPOTHUBOIIOKAPHOHW 3AIIUTHI.

B coorBerctBuM co crangaprom npEH 12101-1 mmerorcs
pPA3JIMYHBIE THUIBI MPUBOAOB, MCHOJB3YIOIIUX M HE
UCIIOJIL3YIOIIMUX JJICKTPOIHEPTUIO JJIsI ONMYCKAHUA INTOP B
CJIydyae MmoXXapHOM TPEBOIM.

CucreMa npuBOJia MTOPbl, OCHOBAaHHAS HAa HCIIOJb30BAHUU
CUJI TSDKECTH, OIIYCTUT IITOPY BHE 3aBHCHUMOCTH OT
HaJIMYUS  DJICKTPOIHEPTHU B CETH. OJTO  SBJISCTCS
NOIIOJJHUTEIBHBIM TIPEUMYIIECTBOM IIPU 3aIUTE JIFOACH
(mepcoHana).



~ JloxansHoe
KancIONUpPOBaHME




PaccrosHue

. Mexay 38aHuAMA < 5 M




o Yronwexay sgann < 120°
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JIbIMO3alMTHAA IITOPA.
TexHnyeckre XapakKTEePUMCTHKHU AbIMO3AIMMTHBIX IITOP

IIpuBoa AJisl MOAHATHS LITOP:

a) AIEKTPUYECCKUN

-400 B/ AC 50 I',

-230 B/ AC,

-24 B/ DC.

0) py4HOH.

IIpuBoja MJis1 ONYCKAHUSA LITOP:

a) 24 B/230 B ¢ OydepHOM aKKyMYJIITOPHOM CUCTEMOM,
0) rpaBUTALIMOHHBIMN.

Cucrema ynpasJieHUs:

ITuraromee Hanpsbxkenne — 230 B, 50 I'm; 120 B, 60 I';
Pabouee nHanpsbkeHue — 24 B, TOCTOSHHBIN TOK;
Ckopoctsb onmyckanus — 0,06-0,3 m/c



Kopnyc:

Marepuan - 1 MM CTaJIbHOM JIUCT;

[TokpbITHE - MUHKOBAHUE WJIX JIAKUPOBAHUE, LIBET — JIFOOOU;
Pasmepsnl - 190 x 250 (ripu ri1yOMHE OIyCKaHUS 10 8 M);
Bec - 30 Kr/IIOTOHHBINA METP;

MakcumanbHas mupuHa — 30 M;

MoHTa)X — Ha CTE€HY, Ha MOTOJOK, Ha CIEHNOABECKAX K
IIOTOJIKY.

TKaHb IITOPHI:

Mareprail — CTEKJIOBOJIOKOHHAsd TKaHb C 3alllUTHBIM
TIOKPBITHEM;

Tommuua — 0,7 MM
Bec — 1 kr/kB.M
CraHaapTHBIN LBET — CEPEOPUCTO-CEPHIN/OCIIBIN



Fithrungsschiene
foxoBan WnHa

KoHcTpykTHMBHOE nocTpoeHue

-

_ MOHTZ)XHaA KOHCONb
. ¢ onopamMu ANA Bana

“:?% ':""7'!3' S
AbschiuBleiste o —— =

OTCeKarllan WnHa






BapmanHrbsl pacriosioXXxXeHmnsi

KpecrToobpa3Hbiri CThIK

T-o6pa3HLIvi CThbIK

[ TortmroHannbHBIFA CThIK







Toprosbiv UEHTP

7 TN\










[Tpon3sBogCcTBEHHOE NMoMeLLeHne




IloyeMy BBITOJHO HCIOJb30BATH NPOTHBOIOKAPHBIEC
IITOPHI?
e MaJIbli BEC KOHCTPYKIHUH (0K0JI0 30 Kr HA MOTOHHBIM METP
IIAPUHBI IITOPHI);

* BOBMOXKHOCTh CO3JaHHSI OOJBIINX CBOOOTHBIX HPOCTPAHCTB
(IuTopa B HOPMaJIbHOM COCTOSHMM HaMOTaHa Ha Ball,
HAXOQSIIIUUCSI 3a IIOJABECHBIM MOTOJKOM, W HE CO3JacT

nperpan);
* 0OJIBIION mpejiea oruecToMKocTH (120 MUHYT);

* MaKCHUMaAJIbHAsA CBO6OI[a B z[maﬁHe CTPOUTCIIbHBIX O6T>€KTOB;

* BO3MOXXHOCTh MX COBMECTHOIO HCIIOJb30BAHUA C JAPYTUMHU,
HE OTHECTOMKHUMMU, KOHCTPYKIUSAMU;

* IPOCTOTA OOCITYKUBAaHUSI;

* MUHUMAJIbHAA MOHTAKHAA TIOIHAAb.



Bo3MoikHBIE BAPHUAHTLI IPUMCHCHUA IITOP.

* pazzencHue OOJBIINX MOPOCTPAHCTB HAa HPOTUBOIOKAPHBIC
OTCEKH;

* IIEPEKPBHITHE JIMPTOBBIX, OKOHHBIX, JBEPHBIX H JIPYrHUX
IIPOEMOB;

* OIPAXKJICHUE aTPUYMOB, 3CKAJIAaTOPOB, JECTHMII;

* (hDOpMHUPOBAHKUE KapMaHOB IS COOpa JIbIMa B HOAIIOTOJIOYHOM
IIPOCTPAHCTBE;

* 3allMTa OT BO3JCHCTBUS OrHA OJIM3KOPACIIOJOKCHHBIX U
MIPUJICTAFOIIUX [10J1 YIVIOM 31aHUM;

* 3aIIUTa MECT MOBBIILIEHHOU ITOKAPHOU OMTACHOCTH;

* C LIEJIbIO BO3MOXXHOCTH YCTAHOBKM HA IYTAX 3BAKyallMy LITOPA
MOHTHUPYETCSA COBMECTHO C JBEPHIO IPOTUBOMOXKAPHOU C
COOTBETCTBYIOIUM MPEAEIIOM OTHECTOMKOCTH.



JIbIMO3AIIUTHBIE INTOPbI B I[E€XE TI'OTOBOM
IPOAYKIIMK CTEKOJIBHOTO 3aBojia «Pilkingtony



Orue3amuTHbIe ITOPbI 4X4 M ITapaljIEIbHO C
PYJIOHHBIMHY BOPOTAMHU B 3JAHUN «IKCIIOLIEHTP




Orse3amurHbie MTOPbl 4x4 M MapauieabHO C
PYJIOHHBIMM BOPOTAMHM B 3[JaHUHN «IKCIIOLICHTP




IIpoTUBONMOXKAPHBIN 3aHABEC.

[IpOoTHBOIOKAPHBIA 3aHABEC TMPEACTABIISIET COOOM
YCTPOMCTBO JJIS 3alllUThl IIOPTAJIbHBIX IIPOEMOB CIICH
KIyOOB W TeaTpoB. B COOTBETCTBHM C HOpPMaMH
IPOCKTUPOBAHUS IIPOTUBOIIOYKAPHBIC 3aHABECHI
IpeayCMaTpUBaIOT B 3JaHUSAX KIIYOOB, T€aTPOB U JAPYTHUX
YUPEXKICHUM aHAJIOTUYHOI0 Ha3HAYECHUS CO 3PUTEIbHBIMU
3aj1aMu BMECTUMOCTRIO 800 MecT u OoJiee.

Hapnexnas u sgpdektuBHas padboTa OIpOTUBOMOKAPHOTO
3aHaBeca HMMeeT OOJbIIOE 3HaueHUE I OOECICUCHHUS
0€30macHOM PBaKyalluM 3pUTEICH U YCIICIITHOTO TYIICHUS
noxkapa. OJTO OINpeAciaseT KOHCTPYKIMIO 3aHaBeca,
KOTOpasl J0JDKHA 00JIaaTh COOTBETCTBYIOIIUM MPEACIOM
OTHECTOMKOCTH, IIPOYHOCTHIO U FA30HCHPOHUIIAEMOCTBIO.



3. IIporuBomokKapHbIe BOASIHbIE 3aBECHI.
Ilperpaasl B B¢ BOASIHbIX 3aBec.

[Ipu penieHUMn psijia apXUTEKTYPHO-IIAHUPOBOYHBIX 3a7a4
pu IIPOEKTUPOBAHUU B OCHOBHOM KPYITHBIX,
MHOTO()YHKIIMOHAJIbHBIX U BHICOTHBIX 3/IaHUI, @ HMEHHO:

1) opu pasaeneHur OOJBIIMX IUIOIIAACH 3IaHUS Ha CEKIUH,
JTOKAINU3YIOIIME PACOPOCTPAHCHHUE T10KAPA,

2) IS OTACIEHHS APYr OT Jpyra MPOHU3BOACTB C Pa3IM4YHOM
MOKapHOM OMNACHOCTBHIO (CKIAJACKHX, aJIMHHHUCTPATUBHBIX H
OBITOBBIX ITOMEIIICHUI OT IIPOU3BOICTBCHHBIX ),

3) 11 pa3aeneHus CKIaACKUX NOMEIICHUM HA OTCEKH XPaHCHUS
PA3JIMYHBIX II0 CTCIECHH IOKAPHOM OIIACHOCTH BEIIECTB U
MaTepHalioB,

4) HOImyCKaeTcss BMECTO IPOTHUBOIIOKAPHBIX CTEH YCTPAUBaTh
IIPOTHUBOIIOXKAPHBIE TIPETPAbI B BUIE BOASHBIX 3aBEC.



JIas 3ToM HEeln MOKET OBITh HCIIOJNb30BaHA «APCHYCPHAS
CHCTEMa MOXAPOTYIICHUS. JTO CHCTeMa TPYyOOIpOBOAOB JIs
OJa4yyd OTHETYIIAIEro COCTaBa, CHAOXKEHHBIX CIICHHAJIbHBIMU
HacaJkaMM — JPCHYCPHBIMM OpPOCUTEIISIMH, AaHAJIOTMYHBIMHU
CIIPMHKJIEpAM, HO C  OTKpPBITBIMH  OTBepcTUsMH  (0e3
JIETKOILIIABKUX 3aMKOB).

JlpeHuepHOEe 00OpYyIOBaHWE MPEAHAZHAYACTCA IS 3allUTHI
IpoEMOB (OKOHHBIX, HOPTAJIbHBIX OTBEPCTUM CIEH), MJIs
CO3[JaHusl BOMSAHBIX 3aBEC C LEJIBIO pAa3ACICHUs 3aHUU IIPU
[IOKape Ha OTHCJIbHBIE OTCEKHM W I OPOIICHHUS MO IUIOIIAIM.
Paznmnuaror apeHdyepHOe€ OOOpYyIOBAaHME ABTOMATHYECKOTO U
PYYHOIO JIEUCTBUA. B mepBoM ciiy4ae yCTAaHABIMBAIOT
CIICIMAJIbHBIE  KJIANIAHbI, BCKPBIBAEMBIE MPU [OBBILICHUU
TEeMIIEpPaTyphl, WA CpadaTbIBa€MbIE€ MPU MOCTYIUICHUH CHUTHAJIA
OT AaBTOMATHYECKOW IIOKApHOM CUTHAIU3AIMH; BO BTOPOM
cJIy4yae 33JIBUXKKA WA BEHTWIIb, 3aKPBIBAIOIIME JTOCTYI BOIbI K
IpeHYEpaM, OTKPBHIBAIOTCS BPYUHYIO.



Poyib TIpOTHUBOMOXApPHOU IIpEerpagbl B JAHHOM ClIyyae
UTPAIOT JIBE€ JIMHUU PACIPEACIUTEIILHBIX TPYyOOIIPOBOIOB
C JPEHYEPHBIMU oOpocUurenaMu. llpy BO3HUKHOBEHUU
Mo)kapa IPOUCXOAUT BKIIIOUEHUE IAPEHUYEPHOU CUCTEMBI
aBTOMATUYECKM WJIM BPYYHYIHO M, COOTBETCTBEHHO,
MCTEYECHUE OTHETYIIAIIET0 COCTaBa B ABYX MapauICIIbHBIX
IIOCKOCTSIX. B 3TOM ciay4dae SKBHUBAJICHTOM
IIPOTUBOIIOKAPHOM MPErpaabl SBISIOTCS 00pa3yrOIUeCs
BOJISHBIE 3aBE€Chl M3 TYyCTOM CE€TAU CTPYHd BOJBI,
IIOJJABAEMOM I10]T OOJIBIIIUM HAIIOPOM B JIBYX IIJIOCKOCTSIX,
PACIIOJIOKEHHBIX APYr OT Apyra Ha paccrosHud 0,5 M u
00€CIIeUNBAIOIINX MHTEHCUBHOCTh OPOIICHUSI HE MEHEE |
n/c Ha 1 M 3aBechl mpH BPEMEHM €€ padOThl HE MEHee |
yaca  MJIM  BPEMEHHU  [peaeia  OrHECTOMKOCTH
IIPOTUBOIMOXXAPHOM CTEHHI.



Takxe eciny yCTpOHCTBO IIPOTUBOIOXKAPHBIX CTEH I10
KaKMM-I100 IIpUYNHAM HEBO3MOXKHO, 3JaHHUE MOT'YT
pa3aeNsaTh Ha OTCEKM HNPOTHBOIOXKAPHBIMHU 30HAMU,
KOTOpPBIE  IIPEACTABISAIOT COOOM  HECropaeMyro
0J0CYy IIMPUHOM HE MEHEe 6 M, Iepepe3arolrylo
3IaHUE M0 BCEH IIMPHUHE U JJIMHE.

[IpoTHUBOIIO)KAPHBIE 30HBI  SABJIAIOTCS MEHEE
HaJICKHBIMM TIperpajamMu, 4eM MPOTHUBOIOKAPHbIC
CT€HBI, IO3TOMY HX JOIOJHUTEIBHO OOOpYAYIOT
BOASHBIMHU 3aBecaMu. IIpOoTHBOIIOKapHBIE 30HBI HE
HNOITYCKAeTCd  3aHMMaTb  OOOPYIOBaHHMEM WU
MarepruagaMy,  IPEACTABISAIOIMMH  MOXKAPHYIO
ONACHOCTh WJIM CITOCOOHBIMH K TOPEHHUIO.
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YCTAaHOBKH BOISHOIO IMOXapOTYIICHUSA
UCIIOJIb3YOTCA I 3alUThl  Pa3JIMYHbIX
OOBEKTOB, B TOM 4YHCJIEe I 3allUTEI
BBICOTHBIX JKHJIBIX M OOIIECTBEHHBIX 3JIaHHUM.
Bomsaeie AYIIT 1m0  KOHCTPYKTHBHOMY
M CITOJIHECHUIO OJPA3ACIIAIOTCSA Ha
CIIPUHKJIEPHBIE U JPEHUYEPHBIE.

ClpuHKJIEpHbIEe YCTAaHOBKU BOSHOIO
OXKapPOTYIICHHUS IIPUMECHSIOTCS B
MOMEIICHUIX C  OOBIYHOM  MOXKAPHOM
OMACHOCTBIO JUJIS JIOKAJbHOIO TYIIECHHUS IO
[UJTOLIAJIH.



JIpeH4YepHBI€  YCTAHOBKH  BOJSHOIO
MOXKAPOTYIIEHUSA HCHOJB3YIOTCA JUIA 3allUThI
[IOMEIICHUU C [MOBBIIIIEHHOU IOKapHOM

OITACHOCTBIO, KOI1a 3(P(HEKTUBHOCTD
OXKAPOTYIICHUS MOXKET ObITh JOCTUTHYTA JHUIIb
pu OJIHOBPEMEHHOM OPOILICHUHU BCEU

3aIUIIAEMOM TIJIOIAIM.

JIpeHUEpHBIE YCTAHOBKHM MNPUMEHSIOT, KPOME
TOTO, I OPOIIECHUA BEPTUKAJIbHBIX
IIOBEPXHOCTEM U CO3MAaHMHA BOIAHBIX 3aBeC
(3aIIMTHI OPOEMOB), B KaUYE€CTBE SKBUBAJICHTHOU
3aMEHbl KOHCTPYKTHUBHBIX IIPOTHUBOIIOXKAPHBIX
nmperpaj (HampuMep, B aTpuyMax).



Opocurenu: CIPUHKICPHbINA, IPCHYCPHBIU,
1151 TOHKOPACIIBUICHHOW BOJBI, JIJIS
BOJISIHBIX 3aBEC
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OOmmii BUJA  COPHUHKJIEPHOIO  WJIH
IPEHYEPHOTO OPOCUTENIEH B JICUCTBUH.




