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B passutme CHuM 21-01-97* 1 FOCT 12.1.004-91 pa3paboTaHo meToauyeckoe nocobue no Bbibopy
paLMOHa/bHbIX KOHCTPYKTUBHBIX, 06 EMHO-MaHNPOBOYHBIX U UHKEHEPHO-TEXHUYECKUX PELLEHMA,
OTBeYaloLWMX TPe6oBaHMAM OrHECTOMKOCTU 34aHMI, NPeAoTBpaLLeHMUA PACNPOCTPAHEHMSA NOXKapa U
obecneymBaoWUX OrpaHNYEHME NPAMOTO U KOCBEHHOro maTepuanbHoro ywepba. McxogHbiMu
[JAHHbIMU ABNAIOTCA pe3y/ibTaTbl 0606LEHMA NPOEKTHbIX peleHnin n obcnegoBaHnA CTPOUTENbHbIX
06BEKTOB B YaCTM BbINOJIHEHWA U CTOMMOCTM NPOTUBOMNOXKAPHBIX MEPONPUATUIA, PacyeToB
TEMNEPATYPHbIX PEXKMMOB NOXKAPOB, OLLEHKN OrHECTOMKOCTU KOHCTPYKLUMI YCI0BUAX PeaNbHbIX
MOKapoB, PacYeTOB BEPOATHOCTHbIX MaTepuasibHbIX NOTEPb B 34aHMUAX PA3/IMYHOTO Ha3HaYeHus,
BbIMNO/IHAEMbIX B TeYEHME NOCNEAHUX NET.

[Na NPOEKTHBIX U NPOM3BOACTBEHHbIX OPraHM3aLnii U OTAENbHbIX CNEeLManncToB, KOTopbie Npu
pelleHnM BONPOCOB OrHECTOMKOCTU, UCMOb30BaHUA TEXHUYECKMX CPEACTB NpeaynpeXRaeHus n
TYLIEHMSA NOXKapa B 34aHUAX U COOPYHKEHMAX CTaBAT LEeNblo A40CTUKEHME HeoBX0AMMOTro YPOBHSA
noapHon 6e30nNacHOCTN NPU SKOHOMUYECKM 0HOCHOBAHHOM BNOXEHUWN AEHENKHbIX CpeacTs. [Mpu aTom
AOCTUraeTca CHUXKeHue yuepba oT nokapos 1 obecneunsaetca 6€30NacHOCTb NloAeN.
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BBEAEHUE

Komnnekcom 21 «MorkapHasa 6e3onacHocTb» CUcTeMbl HOPMATUBHbIX OKYMEHTOB B CTPOUTENLCTBE
npeaycMoTPeHO pa3BUTME KNacCUPUKALLMOHHOM OCHOBbI MPOTMBOMOXKAapPHOrOo HOPMUPOBAHUA AN
6osee 06bEKTMBHOIO U AnddepeHUMpPoBaHHOTO yyeTa GYHKLUMOHANbHOIO Ha3HaYeHUA 34aHNM 1
COOPYKEHUN, peaKLMN HAXOAALLUMXCA B HUX IIOAEN, @ TAKKEe KOHCTPYKLUN U MaTepmnanos, U3 KOTOPbIX
OHM NOCTPOEHbLI, HA BOSHMKHOBEHME M Pa3BUTME NOXKapa. DTUM AOCTUTAETCA paclnpeHne
BAPWAHTHOCTM M NOBbILWEHWE a4EKBAaTHOCTU Bbibopa cpeacTB M cnocoboB NPOTUBONOXKAPHOM 3aLLMUTDI
yrpose noxapa. HopmatmsHble OKYMEHTbI, BXxogAalme B Cnctemy HOPMATUBHbLIX AO0KYMEHTOB,
coaepxKat o6s3aTesibHble MEPONPUATUA, KOTOPbIE A0JIKHbI BbINONHATLCA HA CTaAMAX MPOEKTUPOBaHUA,
CTPOUTENBCTBA U SKCMNIyaTaLLMKN CTPOUTENbHbBIX 0OBbEKTOB, M HanpaB/eHbl Ha obecnedyeHne
6e30nacHOCTU 04N, a TaKKe orpaHUYEHNE NPAMOro MU KOCBEHHOTO MaTepuanbHOro yuwepba, BKato4an
coAepXKMmoe 34aHMA U Camo 34aHNE, NPU SIKOHOMMYECKN 0B6OCHOBAHHOM COOTHOLLEHWU BENNYUHBI
ywepba 1 pacxogos Ha NPOTUBOMOKAPHbLIE MEPONPUATUA, MOXKAPHYHO OXPAHY U ee TeEXHUYECKoe
OCHalLeHue.

HopmaTuBHble AOKYMEHTbI TaKXKe NpeaycmMaTpMBatloT BO3MOXHOCTb a/ibTePHATMBHbIX pelleHuid, Bbi6op
KOTOPbIX MOET OCYLLECTBAATLCA Ha CTaANAX MPOEKTUPOBAHUSA, CTPOUTENLCTBA U SKCMAyaTauMm 34aHUN.

B cootseTcTBuM ¢ 3Tm CHMM 21-01-97* ponyckaeT 060CHOBbLIBATL OTCTYMN/IEHUS OT HOPM MPU
BbINOJIHEHUN KOMNEHCUPYIOLLMX MEPONPUATUIA, @ TaKKe pa3pabaTbiBaTb NPOTUBOMNOMKAPHbIE
MepPOoNPUATUA B BUAE TEXHUYECKUX YCI0BMI NPU NPOEKTUPOBAHNN YHUKA/IbHbIX, 0COBO CNOMHbIX
06BbEKTOB U 0OBEKTOB, Ha KOTOPbIE OTCYTCTBYIOT HOPMaTUBHbIE TPeboBaHMS.

«2¢pDEKTUBHOCTb MEPONPUATMI, HaNPaBAEHHbIX HA NPeAOTBPALLEHNE PacnPOCTPaHEeHNA NoXKapa,
[OOMYCKAETCA OLLEHMBATb TEXHUKO-3KOHOMMYECKMMM pacyeTaMn, OCHOBaHHbIMM Ha TpeboBaHMAX No
OrPaHNYEHUIO NPSMOrO U KOCBEHHOTO yuepba oT NoXKapoB». B BbINOAHAEMOM MPK 3TOM «aHanuse
NOKapHOW ONacHOCTM 34aHWIA MOTYT BbITb MCNO/Ib30BaHbI PACYETHbIE CLLEHAPUKN, OCHOBAHHbIE Ha
COOTHOLLIEHWUW BPEMEHHbIX MAPaMETPOB Pa3BUTUA U PACNPOCTPAHEHMs ONacHbIX GAaKTOPOB NOXKapa,
3BaKyauun nogen n 6opbbbl ¢ noxkapamm» (n. 7.3 CHMM 21-01-97%).

B HopmaTUBHbIX TpebOBaHMAX, AarKe BecbMa AnddepeHLLMpoBaHHbIX, HEBO3MOMXHO yYecTb BCe
0COBEHHOCTM KaKA0oro CTPoUTEIbHOro 06beKTa. [03TOMY TO/IbKO BbIMOJHEHNE HOPMATUBHbIX
TpeboBaHMIN MOXKEeT He 0becneynTb PaLMOHANbHOE PAacX040BaHME CPEACTB U MUHUMMU3ALMIO YObITKOB
OT nokapa.

JKOHOMMYECKN 060CHOBAHHOE COOTHOLLIEHME BE/IMYMHBI Yiepba OT BO3MOXKHbIX NOXKapOB U Pacxoa08
Ha NPOTUBOMNOXKapPHbIE MEePONPUATUA B 34aHUAX U coopykeHuax (CHuM 21-01-97%*, n. 4.1) moxeTt
A0CTUraTbCA, €C/IM NPU peLleHn BONPOCa NOXKapHOWM 6€30MacHOCTM BbINOHAETCA CPaBHEHME
BAapWaHTOB MCMO/Ib3YEMbIX CPEACTB C TOYKM 3PEHMA KaK MX CTOMMOCTH, TaK M BO3MOXKHbIX



3KOHOMWYECKMX NOCNEACTBUIN NOXKapa. BbINoNHEHNE SKOHOMMUUYECKOTO aHa/iM3a MOXKET NPOU3BOAUTLCS
A5 Pa3/IMYHbIX PeLleHnid, OroBOPEHHbIX HOPMaTUBHbIMW TPeboBaHUAMM, NPU 06OCHOBAHUM
OTCTYN/IEHUI OT AENCTBYIOLLMX HOPM W NPaBWJ/I; NPU 3aK/IO4EHUN AOTOBOPOB CTPaX0BaHNA 06bEKTOB OT
Nnoapos.

Pa3paboTaHHble U NEPecMOTPEHHbIe B NOCAeAHME robl HOPMATUBHbIE AOKYMEHTbI U nocobusa (CHuM
21-01-97* «MNoxkapHaa 6€30NacHOCTb 34aHMI U coopykeHniny, HMB 105-95 «OnpeaeneHne KaTeropui
NoMeLLEHWNI 1 34aHMI N0 B3PbIBOMOXKAPHOM N MOXKapHOM onacHocTu», nocobmne MAC 21-1.98
«[MpenoTBpaLLeHNE pacnpOCTPaHEHMA NOXKapa», pekomeHaauum «MeToabl pacyeTa TemnepaTypHoro
peXkMma norkapa B NOMELLEHMAX 343aHUIA PA3/IMYHOTO Ha3HAYeHUA» U T.N.) cNocobCTBYOT
$bopMUPOBAHMIO HOBbIX MOAXOA0B B 06ecneveHnn NoxKapHoOM 6e30nacHOCTH, BKAKOYAOLLNX
NPOrHO3UpPOBaHUE ONACHOCTM BO3HUKHOBEHMA 1 PACPOCTPAHEHMA NOXapa, pacyeT BO3MOXKHbIX
3KOHOMMYECKUX NOCNeACTBUIM NOXKaApPa, BbIOOP M3 BAPMAHTOB pPeLIEHUI CPeaCcTB U cnocobos
NPOTUBONOXKAPHOM 3aLWMTbl, AAEKBATHbIX Yrpo3e noxapa U obecneymnBaowmx MUHUMU3ALMIO CYMMbI
3KOHOMMYECKOro yuepba 1 3aTpaT Ha NPOTMBOMOXKAPHYIO 3ALLMTY.

B coCTaB TEXHUKO-3KOHOMMYECKMX 0OOCHOBaHUI JOMKHbI BXOAUTL Ceaytowme OCHOBHbIE 3Tanbl paboT:
OL,EHKA NOXKAPHOM 0NacHOCTM 06bEKTa MO BEPOATHOCTM BO3SHUKHOBEHMA MOXKapa U BO3SMOXKHOM
NPOAOMKUTENBHOCTM NOXKAPA C YHETOM BE/IMUMHbBI NOXKAPHOMN HArPy3KM; NOCTPOEHME PACHETHbIX
CUuEHapueB NoXKapa; pacyeT BEePOATHOCTHbIX FOA0BbIX NOTEPb; OLEHKA 3GEKTUBHOCTU CPeaCTB
NPOTUBOMNOXAaPHOM 3aLWUTbI U BbIBOP pelleHns UCXOAA U3 COOTHOLLIEHMSA 3aTpaT Ha NPOTUBOMOMKAPHYIO
3aLWMTY U NPOTrHO3NPYEMON BENMYMHDI yepba.

MpuHAaTaa B CHMM 21-01-97* noxapHo-TexHU4Yeckana KnaccupurKkauma no3BoaseT AN KaxKaoro Tuna
3aHWUI BbINOAHATb NOCTPOEHME PACYETHbIX CLLeHAaPMEB BO3MOXKHbIX MOXKAPOB, UCNO/b3yA NOKasaTe b
MOXapHOM ONacHOCTM /19 OLUEHKN PacipoCTPaHEHMA NOXKapa M y4acTMa B TOPEHUN CTPOUTENbHbIX
KOHCTPYKLMI, @ NOKa3aTe/lb OFTHECTOMKOCTU KOHCTPYKUUIA U SKBUBANIEHTHOM NPOAOIKUTENIbHOCTH
noapa - Aa1s onpeaesieHa BpeMeHu, No NCTEYEHNM KOTOPOTro NPOMUCX0anT obpyLleHne, Nporpes u
noTeps LeNOCTHOCTU HECYLLMX N OFPaXKAAIOLLMX KOHCTPYKLUNIA.

Taknm e uenam oteeyvaeT npuHaTtas 8 HIMNB 105-95 auddepeHumaumna nomeweHin No BEANYNHE
NoXKapHOW Harpysku. MNossaseTca BOSMOMKHOCTb MO BEJIMYMHE MOMKAPHOM HArpy3KK, ee pasmeLLeHMIO B
NOMELLEHUMN N XapaKTEPUCTUKAM NOMELLEHWUIN OLLEHNBATb NPOLOMKUTENBHOCTL CBOOOAHO
pa3BMBAKOLLErOCA NOXKapa U ero BO3AeNCTBUE HA CTPOUTE/IbHbIE KOHCTPYKLNU.

PacueTHble cLLeHapy1mM NoXKapoB MNO3BOAOT 06BEKTUBHO OLEHUTb Yrpo3y No¥Kapa U yUnTbiBaTb BAUAHUE
Ha NPOoLLeCC NoXKapa Tex UAN UHbIX CTPOUTENbHbIX NPOTUBOMOXAPHbIX MEPONPUATUIN, HANMYMA B 34aHUN
CTaUMOHapPHbIX CPEACTB MOXKAPOTYLIEHMSA, PACMNOIOXKEHNE N TEXHUYECKOE OCHALLLEHUE MOXKAPHbIX
nogpasgeneHun.

MocTpoeHme cueHapueB NOXKapoB N TEXHUKO-9KOHOMMYECKME pacyeTbl TPeBYIOT 3HaHMI B cneuyManbHoM
obn1acTu, 4To He Bceraa A4OCTYNHO crneumanncTam cTpouTeibHoro npoduns. B HacToawem nocobum
npeasaraeTca STUM cneumaancTam B pasBUTME METOAA OLEHKM SKOHOMUYECKON 3PHEKTUBHOCTU CUCTEM
noskapHoi 6esonacHocTu, npusegeHHoro B FOCT 12.1.004-91 (npunoxeHue 4), MeToANKa TEXHWUKO-
3KOHOMWYECKOro 060CHOBaHMA NPOTUBOMOMXKAPHbBIX MEPOMNPUATUIM JNA CTPOUTENBbHBIX 0OBEKTOB
Pa3/IMYHOro Ha3HaYeHUsA, NPUBOAATCA NPUMEPDLI €€ NCNONb30BaHUA, OLEHMBAIOTCA Pe3y/NbTaThl,
[0CTUTaemMble NPU NPUMEHEHUUN TEX UIU UHBIX CTPOUTENbHBIX M TEXHUYECKUX CPeaCcTB 3aluUTbl.



Pe3ynbTaTbl pacyeToB, BbIMONHEHHbIX B COOTBETCTBUU C 3ToM MeTOLI,MKOI‘;I, cneayet pacCMmaTpuBaTb Kak
AaHHble OnA CpaBHMTEHbHOVI OLL€HKWN BAPUNAHTOB CTPOUTE/IbHbIX DELUGHMP’I n cpeacrts r|o>+<apH0171 3alnThbI.

HacTosiwee nocobue paspabotaHo OAO «LIHUMnpomsgaHuii» (pykoBoauTenb paboTbl - KaH4,. TEXH.
Hayk T.E. CmopoxeHKO) C y4acTUEM A-pa TeXH. HayK Y. C. Moayadckozo. Mocobre pekomeHA0BaHO K
N3LaHUIO pelleHneMmM CEKLMM apxXUTEKTYpbl HayuHo-TexHMYecKkoro coseta OAO «LHUUnpomsgaHuii».

3ameuaHua U npegnoXKeHUsa Nnpocbba HaNpPaBAATb NO agpecy:
127238, Mocksa, AmumposcKoe wocce, 46 kopn. 2, OAO «LJHUUnpom3daHuli».

METOAUKA TEXHUKO-9KOHOMWYECKOrO O6OCHOBAHWUA NPOTUBOMOMAPHbBIX MEPONPUATUIN

1. 3bdeKTMBHOCTb MPOTUBOMOMKAPHOrO MEPONPUATUA ONpeaenseTcs Ha OCHOBE COMoCTaBAeHUA
NPUTOKOB U OTTOKOB ZleHEMHbIX CPEACTB, CBA3AHHbIX C peannsaumein NpUMHMMaemMoro peLleHus no
obecrneyeHUto NoXKapHOK BesonacHoCTy.

MPUTOKOM EHEXHbIX CPEACTB ABAAETCA NOMYYEHUE CPeaCTB 3a CHeT NPeAoTBPALLEHMA MaTEPUAbHbIX
noTepb OT NOKapa, PacCUMTbIBAEMbIX KaK OKUAAEeMble MaTepuaibHble MOTePU OT NoXKapa npu
BbIMNOJIHEHNWN NPOTUBOMOXKAPHOTO MEPONPUATUSA (NPOEKTUPYEMbIIA BAPUAHT) U CPAaBHEHMA MX C
0XKMAAEMbIMWU MATEPMANbHBLIMKW NOTEPAMM NPU €ro OTCYTCTBMU (6a30BbIN BapuaHT).

OTTOKOM AEHEKHbIX CPeACTB ABAAIOTCA 3aTPaTbl, CBA3aHHbIE C BbINO/JHEHMEM MPOTUBOMNOMKAPHOTO
MeponpuUATHA.

2. Kputepmem sKOHOMUYECKOM 3PPEKTUBHOCTM NPOTUBOMNOKAPHOTO MEPONPUATUA (COBOKYMHOCTM
MepPONPUATUIA) ABNSETCA NOIlyYaeMblli OT ero peannsaumm MHTerpaabHblii SKOHOMMYECKNI 3 deKT (M),
YUUTBIBAOLLMIA MaTepmasibHble MOTEPU OT NOXKAPOB, A TaK¥Ke KanuTasibHble BJOXKEHUA U 3aTpaTbl Ha
BbINOJIHEHNE MepPOoNPUATUA. MHTErpanbHbIM SKOHOMMYECKUI 3P dEKT onpeaenseTcs Kak CyMma TEKYLLUX
3¢ ¢deKTOB 33 BECb pacyeTHbI Nepuoa, NpMBeAeHHAA K HAYaNbHOMY MHTEPBaAY NJIaHUPOBAHUA C yYETOM
CTOMMOCTU GUHAHCOBbLIX PECYPCOB BO BPEMEHU, KOTOPAA onpeaensieTca HOPMOM AUCKOHTA, AN KaK
NpeBblLIEeHNE MHTErPaNbHbIX PE3Y/IbTATOB HAaA, UHTErPa/ibHbIMM 3aTpaTaMm.

Ecnv akoHOMUYECKUI 3ddEKT M 0T NCNOIb30BAHMA NMPOTUBOMOXKAPHOTO MEPOTPUATUA NOJIOKUTENEH,
peweHue asnsetca aGpdeKTUBHbIM (MPU JaHHOW HOPME AUCKOHTA) U MOXKET pacCcMaTpUBaTbCA BONPOC O
ero NpuHATUU. Ecam npu pelweHmmn byaeT Nnoay4yeHo oTpmLuaTelbHOE 3HaUYeHME M, UHBECTOP NOHeceT
yObITKK, T.€. NPOEKT HEahDEKTUBEH.

Bbibop Hanbosnee apPpeKTUBHOIO peLleHnn OCyLLEeCTBAAETCA NCXOAA U3 YCNOBUSA, UTO
Ub max. (2)

3. MIHTerpanbHblii SKOHOMUYECKMUI 3P PEKT A1A NOCTOAHHOM HOPMbI ANCKOHTA onpeaenaeTca no
dopmyne



roe 1, - npeaoTBpalleHne NoTepb AeHEXKHbIX CPeACTB NPU NoXKape B TeYeHue MHTepBana
NNaHMPOBAHMWSA B Pe3y/ibTaTe UCMO/1b30BaHUM NPOTUBOMNOKAPHbLIX MEPONPUATUI Ha t-M Luare pacyeTa;

O; - OTTOKM AEHEeXHbIX cpeAacTB Ha BbiNOJIHEHUE NMPOTUBOMOMKAPHbIX MepOHpMﬂTMVI Ha TOM e Ware,

T - rOopu30HT pacyeTa (MPOAO0/IKUTENbHOCTb PacieTHOro NepmMoAa); OH paBeH HOMepy Lara pacyeTa, Ha
KOTOPOM NpPOU3BOAMTCA OKOHYaHUE pacyeTa;

H=1I -0 .
[ t ’:] - 3¢ deKT, 4oCTUraemblit Ha t-m Lware;

t - roa ocyLLecTBaeHUA 3aTpar;

H/] - noctoAHHaA HOpMa AUCKOHTA, paBHaA npmemnemoﬁ AnAa NHBeCTopa HOpmMme A40X04a Ha KanuTain.
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rae M(1;) n M(I1,) - pacyeTHble roAoBble MaTepuasbHble NoTepu B 65a3oBoOM U NAaHUPYEMOM
BapuaHTax, pyb/roa;

K; 1 K, - KanuTanbHbIe B/IOXKEHWUA Ha OCYLLLECTBEHNE NPOTUBOMOXKAPHbIX MEPONPUATUIA B Ha30BOM U
NAaHUPyeMOM BapuaHTax, pyob.;

P, 1 P, - 3KCnAyaTaumMoHHble pacxodbl B 6a30BOM M NAaHMpPyeMoOMm BapuaHTax B t-m rogy, py6/roa.

B KauecTBe pacyeTHoro nepvoda T NpUHMMAETCA IMBO CPOK cnyK6bl 3gaHKA, 1Mbo MHoM, bonee
KOPOTKMI 060CHOBaHHbIM Nepuoa,.

4. 3KcnayaTaLuMOHHbIe Pacxobl N0 BapMaHTam B t-m rogy onpegenstorca no popmyne
P=4+3 (4)
rae A - 3aTpaTbl HA aMOPTU3aLMIO CUCTEM NPOTUBOMOXKAPHbIX MEPONPUATUIA, py6/roa;

3 - 3KCnJIyaTauMOHHbIe 3aTpaTbl yKa3aHHbIX CMCTEM (3apniaTa 06CNyKMBAKOLWLEro NEPCOHaNa, TEKYLLMIA
pemMmoHT 1 ap.), py6/roa.

5. Mpwv pacyeTe AeHEKHbIe NOTOKW Wara t NPUBOAATCA K HaYa/IbHOMY MOMEHTY BPEMEHU Yepes
K03 PULMEHT AUCKOHTUPOBaHUA. [ns roga t KoapPUUMEHT ZUCKOHTUPOBAHMA NPW NOCTOAHHOM HopMe
AMCKOHTa MMeeT BUA,

r’—r:':r: 1 t
A+HT) (5)



KoadpdUumeHT ANCKOHTMPOBaHMNA ANA rofa t Npy M3MEHSAIOLWENCA No rogam HOpMe ANUCKOHTA
onpeaensetca no ¢opmyne

A=1npnt=0
n
A= 1 ' opui =0
[T0+4T,)
[

(6)

MaTepuanbHble rogosblie noTepu ot noxkapa M(1), py6/rog, npn HaAMUUM CTAaTUCTUYECKUX AaHHbIX O
noTepsax OT NOXKAPOB Ha 06beKTaX, aHANOTMYHbIX PaCCMATPMBAEMOMY, MOTYT BbITb ONpeaeneHbl Kak
BEPOATHOCTHAA BE/IMUYMHA, PaBHAA CPeAHEroA0BbIM NOTEPAM 33 NPOLUJIbIE FOAbI:

r ﬂr
M(ID)=3—HT
PR, (7)
rae l1; - NoNHble NoTepyM OT NOXKAPOB B KAXKA0M rogy Ha paccmaTpmBaeMbix 06'beKTaX, py6.,'
F;- nnowaap 06'beKTOB, Ha KOTOPbIX CYMMUMNPYIOTCA NOTEPU, MZ;
i-4ucno C/Nly4aeB B pacCMaTpmUBaeMOM KONUYECTBE NIEeT,
T - KONINYECTBO NET, NPUHATLIX B pacyeTe.

7. Mpn OTCYTCTBMU CTAaTUCTUUYECKMX AAHHbIX OXKMOAEeMble NOTEPU PACCUMTBIBAIOTCA NCXOAA N3 CTOMMOCTHU
30aHNA N TEXHO/IOTUN, Pa3MmepoB nospem,quMﬁ, BEPOATHOCTN BO3HMKHOBEHMA U TYLLEHUA NOXKapa
cpeacrtsamm, npeagycmatpmBaembiMmn ana I'IO)-K&pHOVI 3alWnTbI obbeKTa.

Mpu Ucnonb3oBaHNN Ha 06bEKTE NEPBUYHBIX CPEACTB NOXKaPOTYLIEHMSA (CTaLMOHAPHbIX 1
nepeaBu»KHbIX) U OTCYTCTBUU CUCTEM aBTOMATUUYECKOro MOXapoTyLeHNA maTepumasibHble roaoBble
noTepu paccumnTbiBaloTca No hbopmyne:

M) = ML) + M (I1) + ML)

rae M(I1;), M(I1,), M(13) - maTemaTUYECKOe OXKUAaHWE roA0BbIX MOTEPL OT NOXKAPOB, NOTYLIEHHbIX
COOTBETCTBEHHO NEPBUYHBIMU CPEACTBAMM NOXKAPOTYLLIEHUSA; NPUBO3HbIMU CPeaCcTBaMU
MOKAPOTYLUEHWSA; MPU OTKA3e BCEX CPEACTB NOXKAPOTYLIEHUA, onpeaensemoe no Gpopmyanam:

ML) = JFC Fppe(1+5)p, (9)

M(IT;) = JF (CpFpoge+ C)052(1+K)(1- )y (10

M) = JP(CrF e+ CA+ 01 - 2y~ (1= p)ps ] (11)



rae J - BepOATHOCTb BO3HWKHOBEHMS NoXapa, 1/m% B rog;

F - nnowaapb o6bekTa, m;

Cr - CTOMMOCTb MOBPEKAEHHOTO TEXHOIOTMYECKOro 060pYA0BaHUA 1 060POTHBIX GOHAOB, Py6/M>;
Frios - NNOWaAb NOXKapa Ha BPEMSA TYLIEHWS NEPBUYHBIMM CPEACTBAMM, M;

P, P, - BEPOATHOCTb TYLIEHWA NOXapa NePBUYHbIMM U MPUBO3HLIMU CPEACTBAMM;

0,52 - KO3QPUUMEHT, YUNTHIBAIOLWMNIA CTEMEHb YHUUTOXKEHMA 06BEKTa TyLIEeHWA NoXKapa NPUBO3HbIMU
cpeAacTBamu;

C, - CTOMUMOCTb NOBPEXAEHHbIX YacTel 34aHuA, py6/m>;

F
8 - npowaapb noxapa 3a Bpems TyLeHWs NPUBO3HbIMM CPeaCTBaMu;

F
TO¥ . npowadb Nosapa npu oTKase BCEX CPEACTB MOXKaPOTYLWEHUA, M
K - KO3QPULUMNEHT, Y4MTbIBAIOLMIA KOCBEHHbIE NOTEPU.

8. Mpwn o6opyp,OBava| obbeKTa cpeacrBaMmm aBTOMaTUYECKOIo NoOXKapoTyweHNA MaTepuaabHble
rogosble NoTepu OT NOXKapa pacCyYUTbIBAOTCA NO d)opmyne

M':H:'=M(H1)+M(H2:'+M(H3:'+M(H4)’ (12)

roe M(;), M(I1,), M(13), M(1,) - maTemaTUYeCKOe OXKnAaHWe rofoBbIX MOTEPL OT MNOXKapoB,
NOTYLEHHbIX COOTBETCTBEHHO MEPBUYHBIMM CPEACTBAMM NOXKAPOTYLIEHUA; yCTaHOBKaMM
aBTOMAaTMYECKOTO MOXKapPOTyLWeHMA; MPUBO3HbIMM CPEACTBaMMN MNOXKAPOTYLEHMA; NPU OTKa3e CpeacTs
NoKapoTyleHuA, onpeaensemoe no popmynam:

M (I = JFC R e (142 p,

(13)
M; (1) = JFC y (14 1)(1= 2)2, 14)
M (T1,) = JF (CpFpuee + C)052(1 +8)[1 - o= (1= P13 [, (15)

M, ()= JF(CrFJ}GK +C 1+ ”{':'{1_ pr—1=-pps _[1 -p—l-plps ]Pz} (16)

’

o

2
rae AT naowaab nNoXapa npu tyweHnn cpeacreamm aBToMmaTnM4eCKoro noXapoTyweHunAa, m

Ps - BEPOATHOCTb TYWHEHUNA CPEACTBAMU aBTOMATUHECKOTO NOXKAPOTyLUEHUA.



9. BepoATHOCTb BO3HMKHOBEHMA NOXapa onpeaenserca no cTaTMCTUYECKMM AaHHbIM 418 aHaN0rMYHbIX
06BEKTOB KaK OTHOLWIEHME 06LLEro YMC/1a NOXKAPOB K naowaamn obbvekTa uam no NOCT 12.1.004-91
(npunoskeHue 3).

10. CtoMmocCTb 34aHUA U TEXHO/I0MMYEeCcKol YacTu onpeaenAaeTca Nno NPOEKTHbIM MaTepuranam, nNnpun nx
OTCYTCTBUU - NO YKPYNHEHHbIM MOKa3aTe/IAM.

11. BeposiTHOCTb 6€30TKa3HOoM paboTbl NepPBUYHbIX CPEACTB TYLEeHMA p; NPUHUMAETCA B 3aBUCMMOCTH OT
CKOPOCTW pacnpocTpaHeHUs ropeHuns no nosepxHoctu Y; (taba. 1).

Tabnuua 1
Y, M/MUH 0,35 0,54 0,69 0,8 0,9
P; 0,85 0,79 0,46 0,27 0,12

12. BepoATHOCTb TyLWEeHMA NOXKapa NPUBO3HbIMKU CPeaCcTBaMM P, onpeaenaeTca B 3aBUCUMOCTU OT
HOPMaTUBHOIO Pacxoda BoAbl Ha HapyXKHOE NOXKapoTyLeHNEe U Ha OCHOBAHUWN A@HHbIX O
b6ecnepeboMHOCTN BOAOCHAOXKEHMA NOXKAPHOro BOAONPOBOAA UM HACOCaMM NMOXKaPHbIX MallUH 13
BOA0emMOB g (Tabn. 2).

Tabanya 2
Gn 1/c 15 20 30 40 60 100 160
P, 0,5 0,6 0,75 0,85 0,95 0,99 0,999

13. BepoATHOCTb TyLIEeHWA NoXKapa yCTAaHOBKAaMW aBTOMATUYECKOTO NOXKapoTyLWEeHUA p3 NPWU OTCYTCTBUMU
CTaTUCTUYECKNX JAHHbIX NPUHUMaeTcA pasHon 0,86.

14. KoapPpUUMEHT K, y4UTbIBAIOLLMIA KOCBEHHbIE MOTEPU, ONPEeaeNSeTcA No CTaTUCTUYECKUMM AaHHbIM ANd
aHaNOTMYHbIX 0BBEKTOB KaK OTHOLLEHME KOCBEHHbIX MOTEPb K NPAMbIM. B BEIMUYMHY KOCBEHHbIX NOTEPb
cnefyeT BKOYaTb:

- KanuTa/bHble 3aTpaTbl Ha BOCCTAHOB/EHME OCHOBHbIX GOHA0B;

- 3apaboTHytO NNaTy 3a Bpems NpocTos;

- onnaTy AEeMOHTaXHbIX PaboT U pa3bopPKy CTPOUTENIbHBIX KOHCTPYKLMIA;

- NOTEPM YacCTU YCAOBHO-NOCTOAHHbIX HAaKNAa4HbIX PAacX040B;

- NOTepu OT HeAONOAYYEHMA NPUBLINK U3-3a HEAOBbINYCKA NPOAYKUNN;

- NoTeps U3-3a HeJOCTaBKM NPOAYKLMUY;

- noTepAa npegnpunATmnA C y4eTOM CONpPAXXEeHHOCTU pa6OTbI npon3BoACTB.

15. Mnowagb pa3BMTUA NOXKapa PaACCYMTbIBAETCA B 3aBMCMMOCTM OT BMAA NOXKapa U cpeiCTs
noXapoTyweHunA.



Mpu ycnewHom AeNCcTBMM NEePBUYHbIX CPEACTB NOMKAPOTYLLIEHWA NAoLWaAb NoXapa Frox NPUHUMaETCA B
3aBUCHMMOCTM OT UX TEXHUUYECKMX XapaKTEPUCTUK paBHOii 0,5-4 m’.

an ycnewHoMm AEVICTBMM YCTaHOBOK aBTOMATUYECKOIO NMNOXapoTyweHnA naowagb noxapa

-

TU¥ npuHMMaeTtca paBHOW HOPMaTUBHOM N/IOLWAAM TyLIEHNA NoXapa ANA pacyeTa pacxoda CpeacTs
TYLWEHMA YCTAHOBKaMM MOXKapPHOM aBTOMATMKK Mo Taba. 1 CHuM 2.04.09-84.

7
[NA NOKaNbHbIX MOXapoB NA0oLWaAb NosKapa Npu TyLEHUM NPUBO3HLIMK cpeacTBamy ~
NPUHMMAETCA PaBHON NAOLWAAMN Pa3MeLLEHUA NOXKAPHON HarpysKu.

Ona 06BEMHBbIX NnoXapos Npn TyweHnn npnBo3HbiIMn CpeacreaMm U UX BBo4e B ,D,eﬁCTBME 3a BpemsA,

. F
MeHblLLEee NPoAOIMKUTENbHOCTM HavaAbHOW CTaaMM Noxapa,t < t,., niowaab noxapa = THE
paccunTbiBaeTca no dopmyne

FJ:I&.‘H' = .?‘EI:V‘EBC-F?":IE’ (17)

v .
rae ¥ - IMHelHaA CKOPOCTb PacNpPOCTPaHEHMA FOPEHNA NO NOBEPXHOCTM, NPUHMMaemMas no Taba. 3,
M/MUH;

Bcgr - Bpemsi CBOOOAHOIO ropeHns, MmH.

Tabnunua 3
JInHeNHaa cKopocTb pacnpoCcTpaHeHMA rOpeHnaA No
Ob6beKT
NOBEPXHOCTH, M/MUH

JepeBoobpabaTbiBatowme Lexm 2,0-2,5
JleconunbHblie uexm 1,0-1,5
Mpon3soacTBo daHepbl 0,8-1,5
TeKCTUNbHbIE LexXm 0,5-2,0
XonoannbHUKM 0,5-1,0
Cknag Kay4yka 0,7-1,0
PemoHTHO-TEXHUYECKME n3genma 1,0-1,2
Cknag 6ymaru B pysioHax 0,2-0,5
Cknag NbHOBOJIOKHA 3,0-5,4

[na 06beMHbIX NOXKapoB Npu HeapPeKTUBHOM AENCTBUN BCEX CPEACTB TYLEHUA U t>tycn Naowaas

F y y
no<apa manHmmaeTcn paBHOM nNaowaan, orpaHM4eEHHOU NPOTUBONOXKAPHbIMWN CTEHAMN.

16. [na pacyeTta noTepb OT NoXapa Heo6xop,mma OuU€eHKa KO1In4yeCTBeHHbIX noKasartesien,
XapaKTepnsyrownx oanTeibHOCTb U UHTEHCUBHOCTb BO3FI,€IZCTBVIF! noXapa 1 No3BOIAWNX YCTAHOBUTD
pa3mepbl €ero passnUTnA, noBpexXa4eHnA 34aHNA N TEXHOI0TMYECKOTO O60py,CI,OBaHWr'I.

Ana storo C06I/IpaIOTCFI AadHHbleé O HAMMEHOBAHUN U pa3meLlleHNN BelleCTB U MaTeEPUaAnos,
COCTaB/IAOWNX NOXKAPHYHK HArpy3ry, X Konn4yecrtee n HU3LWen TenaoTe CropaHumAa.



17. Ans oueHKN BO3AeNCTBUA NOXKapa Ha OCHOBE aHa/M3a Pa3sMeLLLeHNA NOXKapHOM HarpysKu u
BblAB/IEHNA Hanbonee NOXKapoomnacHbIX y4aCTKOB TEXHONOTMYECKOTO NpoLecca CTPOUTCA CLeHapuii
norkapa: 3a4atoTCA YCI0BHO MECTa BO3SHMKHOBEHMA NOoXKapa M aHaIM3MPYyHOTCA YCA0BUA ero npoTeKaHus
B 3aBMCMMOCTM OT 06BEMHO-TNIAHUPOBOYHOIO U KOHCTPYKTMBHOTIO PELLEHWUI U AEMCTBUA CPeacTs
TyLWEHMA Noxapa.

18. Mo XapPaKTEPHbIM YCZTOBUAM NPOTEKAHNA BO3MOKHOIO obbemHoro noXXapa 34aHnA pa3genAatoTca Ha
3 OCHOBHBbIX TUNA:

34aHue, cocToALlee U3 04HOro 06bema UM HECKONIbKMX 06beMOB, pa3ae/ieHHbIX NPOTUBOMNOXKAPHbIMM
nperpagamu. B 3aaH1mM nponcxoamT cBoboaHOe pa3BuTHe NoxXKapa No NoXapHoi Harpyske B Npeaenax
MoXapHOro OTCEeKa, KOTOPbIN AN 3aKaHUYMBAETCA 3aTyXaHUeM, WX NEPEXOUT B FOpeHMe No Bcemy
obbemy;

3/,aHu1e, COCTOALLEE U3 OTAE/IbHbIX MOMeLLLEHMI. [ToXKap NpoTeKaeT B Npegenax NoOMeLLeHNA A0
3aTyXaHMWA UKW PAcPOCTPAHEHUSA B APYIME NOMELLLEHWUA U C 3TAXKA HA 3TAXK MO NPOEMaM,
KOMMYHMKauMam B0 nocne HacTynneHus npeaesa OrHeCTOMKOCTM OrpaxaatoLwmnx KOHCTPYKLUMUIA
nomeLLeHNi;

3aHue, cocToALlee U3 OCHOBHOIO 06bema M BCTPOEHHbIX NOMELLEHWNI B BUAE BCTaBOK MU BCTPOEK.
B03MOXHO BO3HMKHOBEHWE MOKapa Kak B OCHOBHOM 0bbeme C pa3BUTUEM, XapaKTEPHbIM 1A Tuna 1,
TaK U B OTAE/bHbIX MOMELLEHUAX C Pa3BUTUEM NOXKapa, XapaKTepHbIM A8 TUNa 3 U Nepexoaom ero B
OCHOBHOW 06beMm.

19. B 34aHUM MV NOMELLLEHWUM PACCUMTBLIBAETCA NOKAPHAA HarpysKa B Kr uav MO Ha 1 m> naowaam
no/sia Npu pacnpeaeneHnm NoXKapHoW Harpy3ku no Bcemy NOMelLLeHUI0, YacTu ero Npu HepaBHOMEPHOM
pacnpeaeneHnmn NoXKapHoM Harpy3K1 uam NAowWaam Tena0B0CNPUHNMAIOLLMX OFpaXKaatoLLmx
KOHCTPYKLUMIA NpWu onpeaeneHnn snaa noxkapa:

;
P=>M I8
=l ) (18)

2
rae P - noxapHas Harpyska, Kr/m’;
M, - macca j-ro BelwecTsa UAn maTepuana, Kr;

S - nnowaab Nona NoMeLLeHMs, 4acTh NoJia UK NAoWAAb TeENNOBOCNPUHMMAIOLLMX OrpaXkaatoLLInX
KOHCTPYKLMNA, m?;

j- YNCNO BNOOB BELLECTB N MaTeEPUNANIOB, COCTAaBNIAOWMNX MOXKAPHYHO HAarpysky.

nnn

;
P=SMQ}IS
i=1 , (19)

rae P - NnoxKapHaa Harpyska, Mﬂ,)K/MZ,'



of

(Hu3wasn Tennota cropaHuna), MIx/Kr.

- KOZIMYEeCTBO TEN/I0ThI, Bblp,éﬂﬂeMOVI 1 Kr i-ro BewecTsa uam maTepkhana npu NOJIHOM ero CropaHnuun

20. B noXXapHYH HarpysKy BKAOYAOTCA roptoyne BewwecTsa U MaTepuanbl, HaxogAwmeca B npegenax
nomeLLeHns B nepmos nx Hambosbluero ckonneHuma B cootsetctemm ¢ HMB 105-95.

21. Mpu pacyeTe NOXKAPHOMN Harpyskn Ha 1 m? nJiowaan TenJioBOCNPMHNUMAIOLLMX OrpaKa4atoLmnx
KOHCTPYKLMI UX NAoWanb onpeaensetca no popmyne

&= SIID _'Ai (20)

’
rae S,.e NAoWaab OrparkaatoLmnX KOHCTPYKLMN NoMeLLeHuns, MZ;
A; - NAOWAAb i-ro MPOEMa B OrPaXKAAOLLMX KOHCTPYKLMAX, M2

22. MNpu HepaBHOMEPHOM pa3MeLLeHIN CTOPAaEMbIX BELLLECTB M MaTepPMasoB NoXapHaa Harpyska
paccunTbiBaeTcA Ha 1 M” YacTu nona (y4acTka), Ha KOTOPOM OHa pasmelleHa.

B 3aBMCMMOCTM OT BE/IMUYUHbI NOMXKaPHOWN Harpy3Ku, ee pasmelleHns no Naowaam 1 napameTpos
nomelLLeHUA onpeaenaeTcs Bua noxapa*:

- NOKa/ibHbI;
- 06BEMHbIN, peryiMpyemblit MOXKaPHOM HarpysKo;
- 06BEMHbIN, pery/impyembln BEHTUAALMNEN.

* MpuBeaeHbl OCHOBHbIE MOMOMKEHUA U3 pacyeTa 3KBMBANIEHTHOW NPOAOIKUTENBHOCTU NOXKapa ANA
NoMeLLEeHWUIM Pa3IMYHOro Ha3HaYeHMs B KH. «TennorasoguMHammKa Noxapos B NOMeLLeHUax» (aBTopbl:
B.M. ActaneHko, t0.A. Kowmapos, U.C. Monuagckuii, A.H. LLesnsakos. - M.: CTpoiinsaat, 1988).

23. JIoKanbHbIl NoXKap BO3MOXKEH NPU CNeayoWMX YCAOBUAX:

- NAoLWaab y4acTKka, Ha KOTOPOM pasmellleHa NoXKapHas Harpyska, He NpeBblllaeT 3HaUYeHUIN Sy,
npueeaeHHbIX B Tab. 4;

- paccTosiHME MeXKAy rpaHMLLaMK y4acTKOB | He npeBbllaeT Npeae/bHbIX 3HaYEHWN, PAaCCUMTaHHbIX B
cooTtBeTcTBmu ¢ HIMB 105-95.

Tabnuua 4

MpegenbHble pasmepbl NAOWAAM YYaCTKa NPW JIOKaIbHOM NOXKape, Sy,

MZ

O6bem nomeweHuna, M3 npuv TBEPALIX TOPHOYUX U
npun nerkoBocCn/iaMeHALWNXCA U
TPyAHOropo4yunx seLlecTesax n
FOpPHOYUNX XXUAKOCTAX
maTepmnanax

[o 10° 20 100



MpeaenbHble pa3mepbl NAOLWAAM yYacTKa NPU NOKaIbHOM MOXKape, Sson,
2

M
Ob6bem nomeLeHus, m npuv TBEPAbIX FOPHOYUX U
an nerkosocnaameHArWnxea 1
TPyAHOropo4yunx seulecresax n
FOPHOYNX UAOKOCTAX
maTepmnanax
Ot 10° go 2-10° 30 200
» 2:10° » 3-10° 55 300
» 3-10° » 5,5-:10° 100 300
» 5,5:10% » 7,5-10° 150 700
» 7,5:10° » 10* 200 900
» 10* » 2:10* 300 1300
Bonee 2:10* 400 2000

Huke npuseaeHbl 3HaYeHWA NpeAe/bHbIX PACCTOAHWUM [, B 3aBUCMMOCTU OT BEIMYMHbBI KPUTUYECKOM
MAOTHOCTM NaAAOLLMX JIYYUCTbIX MOTOKOB Gy, AN1A NOXKAPHOW HArpy3sKu, COCTOALLLEN U3 TBEPAbIX FOPIOYNX
W TPYLHOTOPIOYMX MATEPMASIOB:

Qpy KBT/M® 5 10 15 20 25 30 40 50
Inps M 12 8 6 5 4 3,8 3,2 2,8

MpuseaeHHble BeNYMHDI I, peKOMeHAYIoTCA NMpu ycnosun, ecim H> 11 m; ecam H <11 m, 10
npeaenbHoe paccToaHue onpeaenaeTca Kak I=l,,+(11-H), rae H - MMHMManbHoe paccToaHune oT
MOBEPXHOCTM NOXKAPHOW HAarpy3KM A0 HUXKHero nosaca Gpepm nepekpbITUA (MOKPbLITUA), M. SHAYEHUA gy,
AN HEKOTOPbIX MaTepMasioB NoXKapHOW Harpysku npuseaeHsl B HMNB 105-95 (taba. 6). Ecau noxkapHas
HarpysKa COCTOUT M3 Pa3/IMiHbIX MaTePUANOB, TO 3HAYEHMNE Gy, ONpeaenaeTca No matepuany ¢
MWHUMaNbHbIM 3HAaYEHUEM Gjp.

[nAa maTepnanos NOXKapHOM HarpysKn ¢ HEU3BECTHbIMM 3HAYEHUAMM Gy, 3HAYEHUA NPeebHbIX
paccToAHUM NpUHUMAatOTCA [,,312 m.

Ana noxapHol Harpysku, coctosLeit us JIBXK nam MK, npeaensHoe paccrosanue (I,,) mexay cocefHUMM
y4YacTKaMu pasmelleHus (pas3nBea) NoKapHOM HarpysKkM paccumTbiBaeTca No Gopmyiam:

= =
EW_ISMHPHH_II; 21)

o —
Iy = 26— H mpu -::11' (22)
24. Bua 06beMHOro nokapa onpesensierca U3 COOTHOWEHUA:

P, < Py - NOXKap, perynmpyemsiit Harpysko (MPH);

P> Py, - NOXap, perynmpyemsiin seHtunaumei (MPB),

rae P, - NOXapHas HarpysKa, NpUBeAeHHas K ApeBecuHe Ha 1 M” OrpaKAaIoLLMX KOHCTPYKLMiA
2
nomeLleHus, Kr/m".

Py xp - KDUTMHECKAA NOXAPHAA HarpyskKa.



— ¥ ]
P::: - E P;Q!—.ﬁ "IIQHﬁp (23)
7’
Q.?-’
roe *# - yu3waa TennoTta cropaHua BelecTsa uanM matepuana, MI/Kr;

¥
QH-"F - HM3LLaA TenaoTa CropaHua gpesecuHbl, pasHaa 13,8 MAX/Kr.

KpuTnuyeckan noxkapHas Harpyska onpegenserca no ¢opmyne

_ 4500 v
xag T 1+5[:||:|H3 6%

, (24)
rage Vo - KO/IM4eCTBO BO3A4YyXa, HEO6XOAMMOE Ana cropaHunA 1 kr r|o>+(apH0171 Harpys3ku;

[1- npoemMHOCTb NOMeLL,EeHUA, paBHan:

=3 4k

npu obveme VE. 10

 T=X 4nss

npu obbveme V> 10 , 30€cb h; - BbICOTa NPoema, M.

25. lna KaxA0ro BMaa noxapa onpeaenaioTca napaMmeTpbl, XapakTepusyioLue ero Bo3aencTamne Ha
37jaHKNe 1 TexHonormyeckoe obopyLoBaHNe, a TakXKe NAoLWaab noxapa.

26. [nAa NoKanbHbIX NOXKapPOoB M Hauya/ibHOM cTaanu o6bemHbIx noxkapos (HCM) xapaKTepHo BbiropaHue
NoXapHOWM Harpysku B Npeaenax ydacTka ropeHus, a TakXKe NoBperKAeHNE KOHCTPYKLUN NePEKPbITUI
WAN NOKPLITUI B 30HE ropeHus.

Mnowaapb BbIropaHMUa Npu cB060AHO Pa3BUBAIOLLEMCSA SIOKA/IbHOM NOXKape NPUHUMAETCA NPU TOPEHUN
TBEPAbIX CTOPAEMbIX BELLECTB PABHOM M/IOWAAM YHACTKA PAa3MELLEHUS MOXKAPHOW HarpysKu, npu
FOPEHMM rOPIOYUX U IETKOBOCMNAMEHAIOLLMXCA KUOKOCTEN - U3 pacyeTa pacTeKaHuaA U3 eANHULbI
o60pyaoBaHuA 1 A Ha naowags 1 M> ¢ y4eTOM BO3MOXKHOCTU OHOBPEMEHHOTO 3aropaHKUA COCEAHEro C
aBapuiiHbIM 060PY40BaHMNA MM NO YYaCTKY, OrpaHNUYeHHOMY 6OpPTUKaMM, NPeaoTBpaLLaoLWLMMK
OANbHENLIMIA Pa3/IUB KUOKOCTEN.

27. BO3MOXHOCTb paspyLUeHMA HECYLLMX KOHCTPYKLMI NPU NoXKape onpesenseTca Ha OCHoBe
CPaBHEHWSA 3KBMBANEHTHOW NPOAOIKUTENBHOCTY t,,, MOXKapa C NPeaeiomM OFHECTOMKOCTU KOHCTPYKLUMIA
Io;

towe < M1y - KOHCTPYKLUMSA He TepseT Hecyllel cnocobHocTy;
towe > [y - KOHCTPYKLMSA TepAEeT HecyLLy cnocobHOCTb.

Bpemsa BO3MOXHOI NOTepu HecyLei cnocobHOCTM KOHCTPYKLMEN MOXKHO onpeaensTs no
HOMOrpammam B 3aBUCMMOCTM OT BUAA NOXKapa Npu YCIOBUM t,e=[T).



28. DKBMBANEHTHAA NPOAOIMKUTENbHOCTb NOXKAPa t,, XapaKTepM3yeT NPOAOCKUTENbHOCTb
CTaHAAPTHOrO NOoXKapa, NOCAeACTBUA OT BO3AEMCTBMSA KOTOPOrO 3KBUBAJIEHTHbI BO34,EACTBUIO PEAIbHOTO
MoKapa Ha CTPOUTE/IbHYIO KOHCTPYKLMIO.

29. DKBMBANEHTHaA NPOAONKUTENBHOCTb IOKA/ZIbHOTO NOXapa onpeaenAaeTtca no puc. 1-38
3aBUCUMMOCTHM OT NPOAOTIKUTENBbHOCTU ZNOKA/IbHOIO MOXapa, KOTOpaAa PacCYNTbIBAETCA NO dJopmyne

t=FPIR (25)
rae R - CpefiHAA CKOPOCTb BbIFOPAHKA MOXKAPHOM Harpy3sKu, Kr/m-c;

P - noxapHas Harpyska Ha 1 m? yuacTka pasmeLLeH1A NoKapHOI HarpysKu.

forys Y
25 mZN
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Puc. 1. 3aBMCMMOCTb 3KBUBANEHTHOM NPoOAO/TIKUTENIbHOCTU NOXKapa OT BpeMeHU noxkapa anAa
Kene3obeToHHbIX U OrHe3aWmnTHbIX MeTaNIN4YeCKnNX KOHCprKLI,Mﬁ NOKPbITUA B YCNIOBUAX JNOKA/IbHbIX

no»apos

I-H{fF =12 4-2,2
2-1,5 5-2,4
3-1,8 6-33,6

H - BbicOTa nomeLlLeHusa, m; F - naowanb ropeHus, M2

[lns ropn30oHTaNbHbIX KOHCTPYKLMIA H - BbICOTa NOMELLLEHNS, A1 BEPTUKAbHBIX - PACCTOAHME OT OCH
dbakena [0 KOHCTPYKLUW.

30. [ins onpegeneHus pasmepoB NOBPEKAEHUA 34aHMA B Clydae 06BbEMHOr0 NoyKapa pacCcymTbiBatoTCA
TeMnepaTypHbIN PEXNM U NPOLOIKUTENBHOCTL MOXKAPa B MOMELLEHWNW U ero BO3AENCTBMUE Ha Hecylume
N OrpakaaroLme KOHCTPYKLMM B HAaYaIbHOM CTaAMM U NPU Nepexose No¥Kapa B 06 beMHbIN.

BO3MOKHOCTb 06PYLIEHMS HECYLUMX M OFPAXKAAOLLMX KOHCTPYKLMI B YCIOBUAX 06 bEMHbBIX MOXKAapOoB
onpeaenseTca U3 COOTHOLEHUS, YKazaHHoro B . 27.

B Cly4aAax Korga BO3MOXKHO A0CTUXKEHUE nMpeaena OFHEeCTOMKOCTH KOHCTPYKUMNAMMU B HavanbHOWM CTaann
noapa, paccynTbiBaeTCA NPOAO/IHKUTE/IbHOCTD HavyanbHOM CTagnn 1 no puc. 1-3 onpegenaeTca
9KBUBAJZIEHTHAA NPOAO/IKUTE/IbHOCTb NOXKapa KOHCprKLI,Mﬁ B 30He Norkapa. BO3MOXHOCTb UX
O6pyLIJEHMFI YCTaHaB/IMBAETCA TaKXe N3 COOTHOLWEHNA, YKAa3aHHOIO B M. 27.



MpoAoNKMTEeNbHOCTb HavyaibHOM CTaauM 06 beMHOTo Noxapa onpeagenserca no puc. 4, 5. Mpu
MOYKaPHOW Harpy3sKe, OT/IMYAIOLLENCA NO CBOMCTBAM OT APEBECUHbI, NPOSOIKUTENBHOCTb HAYaNbHOM
CTaZMu Noxapa paccymTbiBaeTca no opmyne

A
2
b Q:f_épvcp

E:"!.::;"zz'z HeH
P2
nz'Qﬁﬁ'chz' (26)

rae r, U n; - CPeaHNAA CKOPOCTb BbIrOPaHUA APEBECUHbI U i-FTO KOMMOHEHTa NOXKapHOW Harpysku
COOTBETCTBEHHO, KI/M>*MUH;

Veps Vepi - CPEAHAA NMMHENHAA CKOPOCTb PAaCNpPOCTPAHEHNUA MAMEHU MO APEeBECUHE U i-My KOMMOHEHTY
NOXKapHOW Harpysku, M/MuH.

31. Bpems SOCTUNKEHNA MAaKCMMAbHOM TeMMNEePaTypbl t,q U MaKCMMabHaA cpeaHeobbemHan
TemnepaTtypa T,,.x 06 bEMHOr0 NoXKapa, peryaMpyemoro Harpyskoit (puc. 5), onpegensatorca no
dopmynam:

fo = 32-B1ERME

; (27)
T.-T= 224&”’533’ (28)
roe Ty - HayasibHaA cpegHeobbeMHan Temnepatypa, °C.
TemnepaTypHbI peXnm OnucbiBAETCA 3aBUCUMOCTbIO:
T= 34?2?’1@(&+1); (29)
W=T_! Ts , (30)

roe W - KoadduLUMEHT, XapaKTepusyowmnii TeMnepaTypHbI peXXnum noxKapa;
Tmax - MA@KCMManbHan cpegHeobbeMHas TemnepaTtypa, onpegensemasn no popmyne (28);

Tcr - TemnepaTtypa CTaHL4APTHOIO NoXKapa B MOMEHT BpeMeHM!, COOTBeTCTBYIOLU,VIﬁ BpemMeHn OCTUXeHUA
Tmax

32. Ana 06BbEMHbIX NoXapoB NPOoAO0/IKUTE/NIBHOCTb NOXKapa onpeaenAaeTca 3aBMCMMOCTbIO

__BOF 12 R
62854k 3 1B, 1)

’

rae P;, - NoXapHaA HarpyskKa, npueeeHHas K ApPeBECUHE, Kr;

V) 2
A - nfowasb NPoemMoB NoMeLLEeHWUI, M*;



h - BbicOTa Npoemos, Mm%
2
Mgy - CPEAHAA CKOPOCTb BbIFOPAHUA APEBECUHDI, KI/M*MWH;
n; - CPeAHAA CKOPOCTb BbIFOPAHMWA BELLECTB M MAaTEPUANOB, KI/M*-MUH.

33. DKBMBaNEHTHaA NPO4ONKUTENBHOCTb obbemHoro noXapa anAa Hecyuwmx KOHCprKLI,Mﬁ onpeaenaeTca
No 3aBUCUMOCTAM, NpuBeaeHHbIM Ha pUC. 6-8.

34. ins onpegeneHus NpegenbHOro 3HaueH s KOIMYeCTBa NOoXKapHOM Harpyskun pakTUYecKuin npeaen
OTHECTOMKOCTU 1A KaXKAO0M CTPOUTENIbHOM KOHCTPYKLMM NPUPABHMBAETCA SKBMBAIEHTHOM

NPOAO/IKUTENIbHOCTUN NOXKapa.

35. na ycnoBmiA NOKaNbHOIO NOXKapa NpeaesibHoe 3HaYeHME KONIMYECTBA NOMKAPHOW HArpy3Ku
onpegenserca no popmyne

Py= L R F a2)

roe t,. - 3KBUBaNEHTHaA NPOAONKUTE/IbHOCTb JIOKaIbHOMO noxkapa.

36. Onsa ycnoBMin 06bEMHOI0 NorKapa npeaenbHoe 3HaYeHNe KOJIMYECTBa NOXKapHOM Harpysku
onpegenseTca no popmyne

_ 62854k 3 mf;
¥ v Palh (33)

37. 9pHeKTMBHOCTb MepPONPUATUIA N0 0becneyeHno NoXKapHOM 6e30NacHOCTM MOXKET TaKKe
OL,EHMBATbLCA U3MEHEHMEM KOIMYECTBEHHOTO NOKa3aTeNs, XapaKTePU3YIOLWEro COOTHOWEHMWE BE/IMYMHbI
BO3MOXHOTO ywepba M CTOMMOCTM MaTepuabHbIX LEHHOCTEW B BapMaHTax Npu OTCYyTCTBUM
NPOTMBONOXKAPHOro MEPONPUATUA U NPU Er0 BbINOJHEHUN:

P =MD Coag, (34)

roe Yno - ypOBEHb NOMKApPHOM ONAacHOCTU 0ObEKTa;

CM.u - CTOMMOCTb 3allnliaemMblX OT NOXKapa MmaTepmnasibHbIX LI,E'HHOCTGVI.
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Puc. 2. 3aBMCMMOCTb 3KBUBANIEHTHOM NPOAOAXKMTEIbHOCTM MOXKapa OT BPEMEHU MoXKapa 44
rOpPM30HTaNbHbIX HE3ALLMLLEHHbIX METANNYECKMX KOHCTPYKLMIA B YCNOBUAX SIOKA/IbHbBIX NOXKAPOB

I-HifF=12. 8-4,0;
2-1,6; 9-4,4;
3-2,0; 10-4,8;
4-2,4; 11-5,2;
5-2,8; 12-5,6;
6-3,2; 13-6,0
7-3,6;
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Puc. 3. 3aBMCMMOCTb 3KBMBAIEHTHOMN NPOAOCMKUTENBHOCTU NOMKapa OT BpeMeHM noxKapa Ans

BE€PTUKA/IbHbIX METAN/TUYECKUX KOHCpr}(LI,VIﬁ B YC/10BUNAX NOKAJIbHbIX NOXXapoB

I-HiF=03 5-1,0;
2-0,6; 6-1,5;
3-0,7; 7-2,0
4-0,8;
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Puc. 4. 3aBUCMMOCTb MUHUMA/IbHOW NPOAO/KUTENBHOCTU HaYalbHOM CTaaMK noxapa t,., ot obbema V,
BbICOTbI H NOMELLLEHMA U KOAIMYECTBa NOXKaPHOM HarpysKku g

~——=H=48m;,g=68-70 Kr-M'z; —— H=6,6 m; =*= ' H=7,2m

1-g=2,4-14krm>;
2-g=67-119krm>;
3-g=60-66 Kr-m>;
4-g=60 Kr-m>;
5-g=82-155 Kr-N\'Z;

6 - g = 140-160 kr-m”;
7-g=200 Kr-M"z;
8-g=210,0-250 kr-m?;
9-g=500-550 Kr-m?;
10-g=640 Kr-m™
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Puc. 5. 3aBMCMMOCTb MMHUMAbHOW NPOAO/IKUTENbHOCTU Ha4YaNbHOM CTaanK Nnoxapa oT obbema V u
BbICOTbI H nomeLeHus

1-H=3m;2-6m,3-12m
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Puc. 6. 3aBMCMMOCTb 3KBMBANEHTHOM NPOAOIKUTENIbHOCTU NOXKapa AN1A Kene306eTOHHbIX KOHCTPYKLMIA
nepeKkpbITUA OT BpemMeHu Noxkapa an1a MPB

1-11,=0,3; 5-0,18; 8-0,09;
2-0,27; 6-1,15; 9-0,06;
3-0,24; 7-0,12; 10-0,03;
4-0,21;

1, =T anf ¥

npnV £ 10
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npuV>10® " Z h , 34€ecb V - 06bem nometeHus, m>; A;, - nnowWwaap i-ro npoema, m* h; -

BbICOTA i-ro npoema, m; S - nnowagb Nnona nomeleHms, M2
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Puc. 7. 3aBUCMMOCTb 3KBUBAJIEHTHOM NPOAO/IXKUTEIbHOCTU MOXKAPa A8 HECYLUMX Kene306eTOHHbIX
CTeH OT BpemMeHu noxapa gna NPB

1-1,=0,3; 5-0,18; 8-0,09;
2-0,18; 6-0,15; 9-0,06;
3-0,24; 7-0,12; 10-0,03
4-0,21;
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Puc. 8. 3aBMCMMOCTb 3KBMBANEHTHOM NPOAOIKUTENBHOCTU NOXKAPa SNA LEeHTPaNbHO-CXKATbIX
»ene3obeToHHbIX KOJIOHH anA MPB

1-Mp=0,25; 5-0,12;
2-0,20; 6 -0,08;
3-0,18; 7-0,04
4-0,15;

NPUMEPbI TEXHUKO-9KOHOMWYECKOrO OEOCHOBAHWUA NPOTUBOMOMXAPHbBIX MEPOMPUATUM

CTOAHKA NIETKOBOIO ABTOTPAHCINOPTA
[ByxaTa)KHaa 06BanoBaHHas CTOAHKA Ha 96 MecT NpegHasHayeHa A1a CTPOMTeNbCTBA Ha
BHYTPWMABOPOBLIX U NPUABOPOBbIX TEPPUTOPUAX HOBbIX U CYLLECTBYHOLLMX XKUbIX PANOHOB,

MMKpOpaﬁOHOB, KBapTa/sioB C UCNOJZ1Ib30BaHMEM NOKPbLITUA aBTOCTOAHKKU ONA 6!'IaF0yCTpOl71CTBa n
o3eneHeHnA, UTPoBbIX N CMNOPTUBHBLIX NNOWaAO0K U T.M.

ABTOCTOAHKA NpeaycMmaTpmBaeT MaHeXHoe XpaHeHWe IerKoBbIX aBTOMO6MHEVI, pa60TaIOLLI,MX Ha
6eH3uHe nnm An3enbHOM TON/INBeE.

34aHMe aBTOCTOAHKWN BK/KOYAET:
o v 2 o
1-1 3TaX - LOKONbHbIW Naowaabto 1429 m*, BbicoToN 3 Mm;

2-11 3Ta - HaA3eMHbINM naowaabio 1429 m%, BbicoTol 3 M.



Ona onpeneneHna KaTeropmMm NoXKapHoi onacHOCTU BbINO/IHANCA pacyeT B cooTBeTcTBMM ¢ HIMB 105-95.
B 34aHWM NOXKapHan HarpysKa TO/IbKO OT IEFKOBbIX aBTOMObuMneN.

Cpep,Hee KO/IN4YECTBO roproymnx sewecTs U Matepmasos B O4HOM aBTomobune cneaywoulee:

pe3unHa - 100 Kr; 6eH3unH - 60 n1; cma3oyHble macaa - 20 1; neHonoanypeTaH - 10 Kr; NoAN3TUNEH - 4 KT;
NONUXOPBUHUA - 5 KI; UICKYCCTBEHHAA KOXKa - 9 Kr.

Huswasa Tennota cropaHuna, MIx/Kr, 3TUX BELLECTB M MaTepunasoB COCTaBAET:

pesnHa - 33,52; 6eH3uH - 42; cMa3oyHble macna - 41,8; neHononnypeTtaH - 24,3; nonnatuneH - 44,14;
noanxnopsuHun - 14,31; nckyccTeeHHan Koxa - 17,76.

MoxkapHas Harpyska oT 0AHOro aBToMobuns byaeT pasHa:
100x33,52+60x42+20%x41,8+10%x24,3+4x44,14+5x14,31+9x 17,76 =7359 M.
B cooTBeTCTBMM C pacHeToOM 34aHMeE HE OTHOCUTCA K KaTeropmam A n b.

PaBHOMEpPHO pacnpeaeneHHan noKapHas Harpyska no NomMeLLeHUIO XpaHeHUsA aBTomobunel npu
2
naowaaun xpaHeHua 1309 m” coctasuT:

7359 x 48 / 1309 = 270 MOx/m’.

MpoBepAaem 3Ha4YeHMe NOXKapHOM HArpy3KM Ha ydacTke 0,64 x 270 x 3%=1555,2;

7359 > 1555,2.

MomelyeHne ANA XpaHeHUA aBTOTPAHCNOPTA OTHOCUTCA K KaTeropmm B2.

KaTeropusa noxapHow onacHoCTM 34aHuA B.

Bbe3gbl B aBTOCTOAHKY HE3aBUCMMbIE B KaKAbllM 3Tax, paccpefoToOUYEHHbIE, Ha NePBbIl 3TaxX - Mo
naHAycy B 3arn1yb1eHHYI0 YacTb, HAa BTOPOM 3TaXK - N0 HaA3eMHOMY NaHAycy. M3 nomeLleHns XxpaHeHus

aBTOoMObuUnel ¢ Karkgoro atarka B Kosnmdvectse o0 50 eanHuu, YCTpanBaeTca oAunH Bble3.

CreneHb OrHeCTOMKOCTU 34aHMA NO NPOEKTY - 1, KNAacC KOHCTPYKTUBHOW NOXKapHOM ONacHOCTM 34aHNA
CO no CHwuMM 21-01-97*.

B cooTtBeTcTBMM co CHMIM 21-02-99 «CTOAHKK aBTOMOBUNEN» ABYX3TaXKHblE 34aHMA CTOSAHOK [O/TKHbI
0b60pya0BaThCcA YCTAaHOBKAMM aBTOMATUYECKOIo TyLLEHMA NoXKapa.

dTaXu 30aHMA pa3aeneHbl NPOTUBONOXAPHbIM NEPEKPbITUEM. OrHecToMKoCTb NnpPoTNUBOMNOXapHOro
nepeKkpbiTuAa, Nnpu KOTOpOVI He NpounucxoauT noTepa nm HeCYLLI,ef/‘I CI'IOC06HOCTVI, onpegenAanacb pac4eTtom
ncxoaA 13 BeZIMHNHbLI nomapHoﬁ Harpy3kun m ycnosmﬁ ee CropaHua.

Onpep,enﬂeN\ B4 BO3MOMHOIO NMNOXapa B NOMeELEHUN XPaHEHUNA aBTomobunen.

MAoLWwaab TENOBOCNPUHUMAIOLLMX OFPaXKAAOLMX KOHCTPYKLMIA cocTaBaseT 1890 m?.



YaenoHaa noXapHaa HarpysKa no naowaauy TensoBoCnpuHUMatoLWwmx KOHCTpYKLLMVI B nomeuieHnun
XpaHeHuA aBToMobunei cocTaBnserT:

P.=7359 x 48 / 13,8 x 1890 = 13,5 kr/m”.

PaccumMTaHHas KPUTUYECKan NOXapHan Harpyska Ha 1 m” naoLwaam Tena0BOCNPUHUMAIOLLUX
KOHCTPYKLMIA cocTaBAfieT 8 Kr/m>, cnefoBaTe/bHO, B MOMeELLEHMU BO3MOXKeEH 06beMHbIi Noxap,
peryampyemblii BEeHTUAALMEN.

,ﬂ,l’lﬂ nokapa, perynampyemoro BeHTVIﬂFILI,Meﬁ, onpeagenAaem BO3MOXKHYH €ro npoao/IKNUTeIbHOCTb:
t=353232/6285x (0,6 x0,8 x 48 +3 x 2,3 x2)0,88"%= 1,6 u.

Oﬂpe,D,EIIHEM NPOeEMHOCTb NOMeLWLeHNA

M=(48x0,6 x0,8 +3 x 2,3 x2)0,88"2/ 1429 = 0,02 m*2.

OKBMBANEHTHAA NPOLOIKUTENBHOCTb MOXKAPA AN1A NANTbI NEPEKPBLITUA NPU ANUTENbHOCTM CBOHOAHO
pa3BMBaOLLErOCA MNOXKapa NPoA0/IKUTENbHOCTbIO 1,6 U M NnpoemHocTn 0,02 He gocTuraet 14 (puc. 6).

CnepoBatenbHo, Npy GakTMYECKOM npeaesie OrHeCTOMKOCTU NPOTUBOMOMKAPHOMO NepekpbiTha 14 1
paBHbIM €My YCI0BUAM CONPAXKEHUU obecneunBaeTca HepacnpocTpaHeHe NoXapa yepes nepexkpbitTme.

B cOOTBETCTBMM C pacyeToM NPMHUMAaETCA NPOTUBONOXKapHOe nepeKkpbiTne 2-ro Tuna (REI 60). JTioku n
KNnanaHbl B HEM A0/MKHbI 6bITb 2-ro TMNa (El 30).

Mpeaen orHeCTOMKOCTU HECYLLIMX KOHCTPYKUUIA, 06ecrneynBatoLmx yCTOMYMBOCTb MPOTMBOMNOXKAPHOTO
NepeKpbITUSA, U Y3/10B KPENIEeHMA MeXay HUMK, A0/MKEH BbiTb He meHee R60.

MpuHATOE 06BEMHO-NIAHMPOBOYHOE N KOHCTPYKTUBHOE pelleHue, BKAtoYatowee yCTPoMCTBO
NPOTMBONOXKAPHOro NEPEKPLITUA MeKay 1-M 1 2-m 3TarKamu, NO3BOIUAO PACCMaTPUBATL KaxKayIo 4acTb
3[aHM1A KaK 0QHO3Ta)KHOE 34aHNe C CAaMOCTOATE/IbHbIMM Bble34aMM HapyKy U He ob6opyaoBaTh 34aHMe
YCTaHOBKOW aBTOMAaTUYECKOro NoXapoTyLeHuMs. Bce NosKapoonacHble MoOMeLLeHNA HAag3eMHOT0 U
LLOKO/IbHOTO 3TaKel 060pyA0BaHbl aBTOMATUYECKMMM YCTAHOBKaMM 0BHapyKeHUa noxapa.

TexHMKOo-3KOHOMMYeCcKoe 060CHOBaHME BKAOYAET CpaBHeHWME BAPUAHTOB:

1. 3paHne 6e3 NPOTUBOMNOXKAPHOIO NepeKpbITUA, 060pya0BaHHOE YCTAHOBKON aBTOMATUYECKOIo
NOXapoTyLeHunaA.

2. 34aHu1e C NPOTUBOMOKAPHLIM NEpPeKpbITUEM, 060pPYA0BaHHOE YCTAaHOBKOW aBTOMaTUYECKOM
NOKapHOW CUTHaM3aLMMN.

3. basosblit BapuaHT: 34aHne 6es NPOTUBONOXAPHOro NnepexkpbITHnA, 6es YCTaHOBOK aBTOMaTnU4e€CKoro
NoXapoTyweHnAa n aBTOMaTMYECKOM no>+<apH0171 CUrHaansaummn, MMerTCA TO/IbKO NepBuUYHbIE CpeacTea

noXapoTyweHunA.

B pacyeTax yuynTtbiBaanCb cneagyrouime cueHapmmn noxXapos.



CueHapuu BO3MOXKHbIX NOXapoB NpeanonaratoT BO3HUKHOBEHME 3aropaHnsa B 04HOM M3 aBToMobunen.
Mpu cBO6OAHOM PA3BUTUM MPOUCXOLMUT PACNPOCTPAHEHNE TOPEHUA HA ApYrne aBTOMOOUAN 1 NoXKap
nepexoamTt B 06 beMHbIN.

YacTb 3aropaHuii TMKBUANPYETCA C MOMOLLBIO NEPBUYHbIX CPEACTB MNOXKapOoTyLWeHUsa Ha He6ONbLIOM
naowaau.

YacTb NOXKapoB B 34aHMAX, 060PYA0BaHHbIX YCTAHOBKAMM aBTOMATUYECKOIO NOXKAPOTYLEHMA, TYLINTCSA
B Npegenax pacyeTHOM NAoLWaan TyLeHus.

MoKapbl, KOTOPbIE HE NOTYLWEHbI MEPBUYHBIMU CPEACTBAMM U3-33 UX AN HELOCTAaTOUHOM
3pPeKTUBHOCTU, UNK NO34HETO OOHaAPYKEHMA, PA3BMBALOTCA U TYLIATCA NPU CBOEBPEMEHHOM NPUOLITUK
noapasgeneHunii NoXKapHoM oxpaHbl.

YacTb NoXKapos, NpnbbiTre Ha KOTOPbIe NOAPa3AeNeHNIN NOXKaPHOM OXPaHbl MO KAKUM-TO NMPUYMHAM He
OKa3a/10Cb CBOEBPEMEHHbIM, Pa3BMBatOTCA Ha 60/bluMe NAoLaAN U NPOUCXOAAT C 0bpyLIeHnem

CTPOUTENbHbIX KOHCTPYKLUMNA.

C YY4E€TOM BEPOATHOCTUN KaXKA0ro U3 NepeynCieHHbIX BAPNUaHTOB Pa3BUTUA NOXKapa PaCCYNTAHbI
BE€POATHOCTHbIE rog0BblE NOTEPU HaA obbeKTe.

B pacueTe NpuHATa CTOMMOCTb 1 M> 34aHMA BMecTe ¢ 060pyA0BaHUeM:

B 1-m BapuaHTe - 8512 pyb6.;

BO 2-m BapuaHTe - 8484 pyb.;

B 3-m BapuaHTe - 8400 py6b.

CronmocTb coaepxumoro 3aaHuna - 4200 py6/:v\2.

Ona 1-ro BapmnaHTa:

M(1;) = 0,0000094 x 4200 x 2858 x 4 x 0,79 = 356 py6/roa;

M(IT,) = 0,0000094 x 8522 x 2858 x 120 x 0,52(1 - 0,79) x 0,86 = 2580 py6/roa;

M(I3) = 0,0000094 x 8522 x 2858 x 176,6 x 0,52[1 - 0,79 - (1 - 0,79)0,86]0,95 = 599 py6/roa;

M(I1,) = 0,0000094 x 8522 x 2858 x 2858{1 - 0,79 - [(1 - 0,79) x 0,86] - [1 - 0,79 - (1 - 0,79)0,86]0,95} =
981 py6/roa.

na 2-ro BapuaHTa:
M(I1;) = 0,0000094 x 4200 x 2858 x 4 x 0,79 = 356 py6/roa;
M(I1,) = 0,0000094 x 8484 x 2858 x 176,6 x 0,52(1 - 0,79) x 0,95 = 4175,6 py6/roa;

M(IT;) = 0,0000094 x 8484 x 2858 x 1429[1 - 0,79 - (1 - 0,79)0,95] = 3419,8 py6/roa,



na 3-ro BapmnaHTa:

M(I;) = 0,0000094 x 4200 x 2858 x 4 x 0,79 = 456 py6/roa;

M(I1;) = 0,0000094 x 8400 x 2858 x 1429(1 - 0,79)0,95 = 64335 py6 B rog;

M(Il3) = 0,0000094 x 8400 x 2858 x 2858[1 - 0,79 - (1 - 0,79) x 0,95] = 6772 py6/roa.

Taknm obpasom, obuime oxumaaemble rogoBble NOTEPU COCTABAT:
B 1-m BapuaHTe:

M() = 356 + 2580 + 599 + 981= 4516 py6/roa,.

Bo 2-m BapuaHTe:

M() = 356 + 4175,6 + 3419,8 = 7951,4 py6/roga.

B 6a30BoM BapuaHTe:

M(r1) = 356 + 64335 + 6772 = 71463 py6/roa.

PaccunTbiBaem MHTErpasbHbIi 3KOHOMUYECKUI 3dPeKT M no popmyne (3) Nnpu Hopme anckoHTa 10 %.

1-11 BapuaHT: R, = 71463 - 4516 = 66947 py6.

loa ocywecTBneHun R: K: 3 A (R-3:)4 Yucrbii
npoekTa [AMCKOHTUPOBAHHbIM
NMOTOK A0X040B NO
rogam npoekTa
1 66947 350120 - 0,91 60921 -289199
2 66947 - 20000 0,83 38966 38966
3 66947 - 20000 0,75 35210 35210
4 66947 - 20000 0,68 31924 31924
5 66947 - 20000 0,62 29107 29107
6 66947 - 20000 0,56 26290 26290
7 66947 - 20000 0,51 23943 23943
8 66947 - 20000 0,47 22065 22065
9 66947 - 20000 0,42 19718 19718
10 66947 - 20000 0,38 17840 17840
11 66947 - 20000 0,35 16431 16431
12 66947 - 20000 0,31 14554 14554
13 66947 - 20000 0,28 13145 13145
14 66947 - 20000 0,26 12206 12206
15 66947 - 20000 0,23 10798 10798
16 66947 - 20000 0,22 10328 10328
17 66947 - 20000 0,20 9389 9329
18 66947 - 20000 0,18 8450 8450
19 66947 - 20000 0,16 7512 7512
20 66947 - 20000 0,15 7042 7042




2-/ BapuaHT: R, = 71463 - 7951,4 = 63512 py6.

loa ocywecTBneHun R: K: 3 il (R-3:)4 Yucrbii
npoekKTa OVNCKOHTUPOBAHHbIN
NOTOK A0X040B MO
rogam npoekTa
1 63512 240500 0,91 57796 -182704
2 63512 - 10000 0,83 44415 44415
3 63512 - 10000 0,75 40134 40134
4 63512 - 10000 0,68 36388 36388
5 63512 - 10000 0,62 33177 33177
6 63512 - 10000 0,56 29966 29966
7 63512 - 10000 0,51 27329 27329
8 63512 - 10000 0,47 25150 25150
9 63512 - 10000 0,42 22506 25506
10 63512 - 10000 0,38 20335 20335
11 63512 - 10000 0,35 18729 18729
12 63512 - 10000 0,31 16589 16589
13 63512 - 10000 0,28 14983 14983
14 63512 - 10000 0,26 13913 13913
15 63512 - 10000 0,23 12308 12308
16 63512 - 10000 0,22 11773 11773
17 63512 - 10000 0,20 10702 10702
18 63512 - 10000 0,18 9632 0632
19 63512 - 10000 0,16 8562 8562

MHTerpanbHbii 3pdeKT npu pacyeTe 3a nepuog B 20 neT CoCTaBAAET:
B 1-m BapuaHTe: M = 65719 py6.;
BO 2-M BapwuaHTe: Y = 221914 py6.

CpaBHeHue NoKasblBaeT 3KOHOMMUYECKYHO LLeNecoobpasHOCTb NPUHATUA 2-F0 BapMaHTa, T.e. PeLleHus ¢
MPOTUBOMNOMaPHbLIM NMEPEKPbITUEM.

AOMUHUCTPATUBHO-EbITOBOW KOPMYC

ALMWHUCTPATUBHO-ObITOBOM KOPNyC NpeacTaBaseT cobon 4-3TaxkHoe 34aHMe C NoABAJSIOM,
NPUCTPOEHHOE K NPOU3BOACTBEHHOMY KOpnycy. CTeHbl 34aHNUA - KUPMNYHbIE, NepeKpbITUA -
06eTOHUPOBAHHbIE MeTannyeckme 6anku, No KOTOPbIM yNoXeHa beToOHHaA NAuTa, YepaadHoe
NOKpbITUE - AePEBAHHbIE CTPONUAA U AepeBsAHHAn obpelleTka, 06paboTaHHbIe OrHE3aLWMTHLIM
COCTaBOM, KPOBJIA - MeTasindeckasn. 3gaHune oteevaet TpeboBaHUAM Il cTeneHun orHectolikocty no CHulM
2.01.02-85*.

AZLMUHUCTPATUBHO-ObITOBOW KOpNyC OTAENEH OT NPOU3BOACTBEHHOIO NPOTUBOMNOXKAPHOW CTeHoM | Tuna.
Mnowasb aAMUHUCTPATUBHO-ObITOBOM YacTu: 1-ro, 2-ro, 3-ro 1 4-ro aTaxkek M NogBana No NPOEKTY - NO
800 m’. PasBepHyTas naowagb 4000 M.

MnaHWpoBOYHOE pelleHne 3a4aHMA npeacTasafeT cobot Habop aAMUHUCTPATUBHO-BbITOBbIX
nomeLLeHUIN, MEIOLLUX BbIXOAbl B 06LINI KOPUAOP, BEAYLLUIA B N€CTHUUYHbIE KNETKU.




ObbemMHO-NNaHNPOBOYHbIE M KOHCTPYKTUBHbIE PeLIeHNA, NPUHATbIE B NPOeKTe, OTBeYatoT TpeboBaHMAM
CHwnM 2.09.04-87*.

BHewHun OCMOTpP 6ETOHHbIX U KMPNNYHbIX CTPOUTENTIbHbIX KOHCprKLI,Mﬁ NnO3BONIAET CAEeNAaTb BbIBO4 06
X N3Hoce.

OCMOTp KOHCprKLI,VIﬁ Yyepdaka NnoKasasa, 4Yto cTponuiaa un 06pe|.|.|eTKa MMEIKOT OrHe3aWnTHOE NOKpPbITUE,
OAHAKO meCTaMm Ha6l'|l0,£l,a(ETCF| €ro oTcnoeHune ot gpeBecuHbl.

34aHMe OCHaLEHO NePBUYHbIMU CPeACTBaMM NOXKAPOTYLIEHMUSA U BHYTPEHHUM NOMKapHbIM
BOZONPOBOAOM.

3paHune oGopyp,osaHo aBTOMAaTMYECKOM nomapHoﬁ cmrHanmsaumeﬁ, OAHAaKO 4acCTb NOXXapoonacHbIX
I'IOMELLI,GHMVI 4-ro 3Ta*Ka CUCTEMOM aBTOMATMUYECKOM CUrHann3aumun He OGOpy,CI,OBaHa.

B pesynbTaTte O6CJ'Ie,CI,OBaHMF| a,CI,MVIHMCTpaTMBHO-6bITOBOFO KopnycCa h pacyeToB COCTaB/1IeHa CBOAHAA
Ta6m4u,a C YKa3aHMeM Be/NTINYUNHDI HOH(apHOVI Harpysku B nomMelleHunAx.

Ne n.n. HavmeHoBaHMe nomeLeHni MoapHas Harpyska, M/x/m’
1 KOHTOpCKMe nomeLeHun 500-650
2 Oucnetyepckas 450
3  |Apxus 1100
4  MeanyHKT 450
5 MarasuH 650
6 |Cronosasn 450
7 PaspgeBanka 350
8  |KOHTOpCKME NOMELLEHMA CO CTeNTaXKamm 900
9 |ATC 450
10 |BubnnoTeka 1100
11 |AKTOBbIN 3an 400

Mcxoasa U3 SKCNepTHOM OLEHKM, YUUTbIBAA 04HOPOAHOCTb BMAA rOPIOYMX BELLECTB U MaTepuasnos, B
pacyeTe NPUHUMAETCA BapUaHT Pa3BUTUA NOXKapa B O4HOM M3 MOMELLEHWUIA 4-ro 3TaxKa naowaasio 36
M, B KOTOPOM COAEPMMUTCA HanBosbLee KOMYECTBO NOXKaPHOI Harpy3ku - 1100 Mx/m>.

Onpeaensem CoOCTaBAAOLME MAaTEMATUYECKOTO OXKUAAHUA rOA0BbIX NOTEPb ANA aAMUHUCTPATUBHO-
6bITOBOrO Kopnyca.

B pacyeTe NpuUHATa CTOMMOCTb 1 M” 3JaHMA BMECTE C ero CoepsKUMbIM - 5762 py6., B TOM uncie
BHYTpeHHero obopyaosaHua 3aaHua - 2879 py6b.

Mpu TylWEeHUM NoXKapa NepPBUYHbIMKU CPEACTBAMMU:
M(M;) =5 x 10° x 4000 x 2879 x 4 x 0,79(1 + 0,9) = 345,7 py6.

Mpu cBOeBpemMeHHOM NpUBLITUKN NogpPa3aeNeHUl NoKapPHOW 0XpaHbl B Npeaenax 15 MuH npuHnmaem
YC/I0BUME, YTO PA3BMTME NOXKAPa BOSMOXKHO B NMpeaeax 04HOIO NMOMELLEHUS UM MEXKAY MOMELLEHUAMM,



pa3aefnieHHbIMM NeperopoaKkamu ¢ npeaeiom orHectonkoctn meHee 0,25 4. O6pyLLEHNA OCHOBHbIX
CTPOUTENbHbIX KOHCTPYKLMIA B 34aHMM |l cTeneHn OrHecToMKOCTU He NPOUCXOAMNT, BO3SMOXKEH TONIbKO
nepexoj, noxapa B CMeXxHoe nomelleHue. MNaolaab noxapa B 3TOM C/lydae onpeaensetcs AMHEeNHOM
CKopocTblo ropeHus (0,5 m/MUH) 1 BpemeHem A0 Hadvana TyweHua (15 muH):

Foo=niv, B, 0 =314(05x15) = 176,62

e
rae n, - TMHeHan CKOPOCTb PAaCNPOCTPAHEHUSA NOXKapa, M/MUH;

Bcs.r - Bpems cBOOOAHOIO ropeHns, MuH.

PaccunTbiBaem BENNYMHY rOA0BbIX MOTEPb:

M(I1,) = 5 x 10°® x 4000 x 5762 x 176,6 x 0,52(1 + 0,9)(1 - 0,79)0,95 = 4011,4 py6.

B cnyyae cBoboaHOro pa3smTMA NOXKapa NpoBepAaem BO3MOXKHOCTb 0BpyLLEeHNA NepekpbITUIA 30aHNA.
B nomeLLeHNN BO3MOXKEH OOBEMHbIN NOXKAP, PEryInpyeMblii BEHTUNSALMEN.

PaccunTbiBaem NpoAoIKUTENBHOCTb NOXKapa no popmyne

1100 =36

f=——————— = 1175
6285 x4./1.8

Mo puc. 6 B 3aBUCMMOCTM OT NPOAOIKUTENLHOCTU NOXKAPa U MPOEMHOCTM NOMELLEHUA ONpeaensem
3KBMBA/IEHTHYIO MPOAO/IKUTENIbHOCTb MOXapa 4/ KOHCTPYKUMIA nepekpbitna. OHa coctasaneT 1,5 u.
Mpenen orHecTOMKOCTU NepekpbITUA 34aHKA || cTeneHun orHectolikoctn coctasnset 0,75 u.
CnepoBatentcHo, t,, > Iy 1 B pe3ynbTaTe NoXKapa BO3MOXKHO 06pyLIeHe NepeKkpbITUA U Nepexos,
rOpeHuA C 3Ta)ka Ha Yepaak.

Mpepgnonaraercs, 4To B TedeHMe 30 MUH NponcxoauT cBoboagHOE pa3BUTUE NOXKapa No Naowaam, nocne
yero NpubbIBLIME NOAPA3LAENEHUA NOKAPHOW OXPaHbl IOKANU3YIOT FOPEHUE, O4HAKO eLle yepes3 15 MUH
norKapa NPoMCXoauT 06pyLIEHNE NEePEKPLITUN.

B pe3synbTate cBO604HOrO ropeHus B TeyeHmne 30 MUH NaoOWAAb ropeHns Npu HebaronpUATHOM
CLUEeHapun NorKapa, C y4eTOM Nepexona ropeHns B CMeKHbIe MOMELLLEHMA N C y4ETOM BO3MOXKHOIO

06 pYyLUEHNA KOHCTPYKLMI NepekpbITUA Yepes 45 MUH U pacnpocTpaHeHNA FOPEeHUs No BCEWN NOLLAAM
YepAayHOro 3Tarka, COCTaBMT:

By =0V By ) 2= 314(0,5x30)° 2 = 11404¢°

B
,D,I'IFI ONMNCAHHOIO BapMaHTa Pa3BUTUA NOXKapa BEZIMYNHA OXKNOAEMbIX TOO0BbIX NOTEPb COCTABUT:
M(I3) = 5 x 10" x 4000 x 5762 x 1440(1 + 0,9)[1 - 0,79 - (1 - 0,79)0,95] = 3310,6 py6.

Taknm o6pa30M MmaTemMaTnyeCkoe oXxXmnagaHume rogosbixX NOTeEPb OT NOXKAPOB Ha 0b6BbEeKTe COCTaBUT:



M() = 345,7 + 4011,4 + 3310,6 = 7667,7 pyb.

Mony4YeHHble pe3yabTaTbl pacyeTa Nnpuemembl Npu ycnosum ob6opyaoBaHMs BCeX NOXKapOONaCHbIX
NOMELLEHNIM CUCTEMOMN aBTOMATUUYECKOM NOXKapHOM curHanmsaumm. O4HaKo B CYLLECTBYHOLLEM
aAMUHUCTPATUBHO-ObITOBOM KOPMYCE YacTb MOXKapoonacHbIX NOMELLEHWNIM 4-ro 3TayKa CUrHaMsaumei
He obopyaoBaHa. Mpn BO3HMKHOBEHMM NOXKapa B OAHOM U3 3TUX MOMELLEHUIN BpemsA COObLLEHNA O
BO3HMKHOBEHWM NOKapa B MOXKAPHYHO YaCTb NOCNAE PAa3BUTUA MOXKapa HA 3HAUYUTENbHYLO NoWaab
Bo3pacTaeT U coctasmTt 30 MUH:

R =a(v, By 1% = 314005 % 30)% = 706,62

"
CroumocTb 1 mM? 3paHUsA C ero COAEPKMMbIM B 3TOM C/lydae cocTasaseT 5758 py6.
C yyeTom 3TOro oxKuaaemble rooBble NOTEPU OT TaKMX NOXKAPOB COCTABAT:

M(I1,) =5 x 10°° x 4000 x 5758 x 706,6 x 0,52(1 + 0,9)(1 - 0,79)0,95 = 16038,8 py6.;
M(I1;) = 5 x 10°® x 4000 x 5758 x 1440(1 + 0,9)[1 - 0,79 - (1 - 0,79)0,95] = 3306 py6.

O6Lwme oxnaaemble rogosblie NOTEPU MPU OTCYTCTBUN aBTOMATUUYECKON NOMKaPHOMN CUrHAAN3aLMK B
YyacTu NomeLLeHN 4-ro 3TaXKa COCTaBAT:

M(I) = 345,7 + 16038,8 + 3306 = 19690,5 pyb.

PaccunTbiBaem 3HaYeHMe NnokasaTens ypoBHA NOMKapHOM 0NacHOCTU ANA aAMUHUCTPATMBHO-6bITOBOrO
Kopnyca. [1na cyllecTByoLero COCTOAHUA 34aHuA:

Yno=19690,5 /23034910 = 8,5 kon/100 py6.

Mpu BbINOAHEHUN Ha O6BEKTE NOXKAPHOMN CUTHANN3ALLMM NO BCEM NOXKAPOOMNACHBIM MOMELLEHUAM:
Yno=7667,7 / 23050469 = 3,3 kon/100 py6.

PaccuntbiBaem MHTErpanbHbI SKOHOMUYecKuit apdekT ¥ no dopmyne (3) npmn Hopme auckoHTa 10 %
R:=19690,5 - 7667,7 = 12023 py6.

KanuTanbHble 3aTpaTbl, CBA3aHHbIe C 060pyA0BAHNEM NOMELLEHMI 4-TO 3TaXKa aBTOMATUYECKOM
noapHoW curHanmsaumen, coctasat 15559 py6.

lop R: K: 3 pi| (R-3.)4 Yucrbi
ocylecTsaeHua ANCKOHTUPOBaHHbIM
npoekTa MOTOK A0X0408 Mo
rogam npoekTta

1 12023 15559 - 0,91 10941 -4618

2 12023 - 504 0,83 9561 9561

3 12023 - 504 0,75 8639 8639

4 12023 - 504 0,68 7833 7833




M =21415 py6. npu pacyete 3a 4 roga. lonoNHUTENbHbIE 3aTPaTbl Ha 0b6opyaoBaHME NOMELLEHWNI 4-r0
STaa aBTOMATUYECKOMN NOXKapHOM CUrHaNMU3aLne SKOHOMUYECKM 06OCHOBAHDI.

nPOU3BOACTBEHHOE 34AHUE ABTOKOMBUHATA

MponssoacTBEHHOE 34aHMe aBTOTPAHCNOPTHOIO NPeAnpUATUA NPeaHa3HAYeHOo A1 TEXHUYECKOro
06CNYKMBAHMA U TEKYLLLETO PEMOHTA NOABUMKHOIO COCTaBa. KaTeropumsa B3pbIBOMOMXKAPHOW M NOXKAPHOM
onacHocTu 3aaHuAa no HMB 105-95 - B. 3aaHne ogHO3TaXKHOE, NPUCTPOEHHOE K 4-3TarKHOMY Kopnycy
aAMMHUCTPATUBHO-ObITOBOro HasHavyeHus. Obuwana naowaab coctasnanet 9164 m>. 34aHne cocTouT 13
NATM NposieToB. OCHOBHbIE HECYLLUME CTPOUTE/IbHBIE KOHCTPYKLMM Kene30H6eTOHHbIE U KUPMUYHbIE,
bepmbl 1 6anKM NOKPLITUA - MeTaNnYecKkune. 3aaHne oTBevaeT TpeboBaHWAM |l cTeneHn orHecToMKoCTH
no CHuM 2.01.02-85*.

B ﬂpOM3BO,£I,CTBeHHOI7I 4acCTu pa3meLlleHbl NnomeweHnA peMOHTa ,u,eraTeneﬁ, LWMHOMOHTaXXHOE
oTaeneHume, oKkpaco4yHoe nomelleHune, KnaaoBaa KPaCok N KpaCKonpurotoeuTesibHaA, Ky3oBHaA
MacCTepCKasn, 3IeKTpPOoTEXHUYECKaa MacTepCcKan, CKNaackne nomeweHua. lNMponeTtbl 34aHMA pasaeneHbl
BCTpOVIKaMM, MMELWMMHN CKBO3HbIE Npoe3abl 6es YCTpOVICTBa B HUX BOPOT.

CreHbl BCTPOEK - KNPNUYHbIE, 6anku I'IEpEKprTMVI - MeTannnyeckume, nanThbl - enesobeToHHbIe.

B COOTBETCTBUM C HOPMATUBHbIMKN TPEBOBAHUAMM B 34aHUU NPeayCMOTPEHbI Cieaytolme
NPOTUBONOXapHble MeponpUATUA:

NMepBUYHbIE CPEACTBa MNOXAPOTYLWEHMA N BHYTPEHHUI MPOTUBOMOMKaPHbIA BOAONPOBOA,;
aBTOMaTMYeCcKan NoXkapHaa cUrHanmsaums;
onoseLleHNe 0 noxape;

06'beMHO-I'II'IaHVIpOBO‘-IHbIe N TeXHn4YecCKkmne pelueHuns, o6ecnewsa+ou1,me CBOEBPEMEHHYIO 3BaKyauuto
/'IEO[I,EVI M aBTOTPAHCNOPTA B C/1y4ae noxapa.

Hapy:KHOe norKapoTylueHue npesycMaTpuBaeTca oT MMAPaHTOB FOPOACKOM BOLONPOBOAHOM CETH.
MoxkapoonacHble NOMeLLeHNss 060pyA0BaHbI ABTOMATMYECKON MNOXKAPHOM CUTHANM3aUmMeNn.

BbinonHeHHOE HaTypHoe obceioBaHME NO3BOUAO CAENATb CNEAyHOLEE 3aK/IOUYEHME NO OCHOBHbIM
XapaKTepUCTMKaM NOXKAPHOM 0NacHOCTU 0b6bekKTa.

O6beKT akcnyatupyetcs 6onee 50 NeT U CTPOUTENbHBIE KOHCTPYKLMN MMEIOT 3HAUUTENbHbIA U3HOC.

O6'beMHO-I'IJ'IaHMPOBO‘-IHbIe N KOHCTPYKTUBHbIE peLleHNA BbINO/IHEHDBI B COOTBETCTBUUN C NPUHATbIMU B
npoekxTe.

v 2
CornacHo HIMB 110-99 34aHMA npeanpuaTUn aBTOTPaAHCNOpPTa naowaapto 6onee 1000 M° fo/1KHbI 6bITb
0bopyaoBaHbl yCTaHOBKaMM aBTOMaTMUYECKOrO MOXKapoTyLeHUs. BCTPOKK mexay nponetamu He moryT
paccMaTpuBaTbCA Kak MPOTUBOMOXKAPHbIE NPerpaabl, Tak Kak MMEIOT OTKPbITble Npoe3abl LWMPUHOM 6 M,



He O60py,CI,OBaHHbIe ApPeHYEepPHbIMKU 3aBECAMM N HE MetoLMe NPOTUBONOXKAPHbIX BOPOT. Kpome TOrO, B
nomeuleHMAX BCTaBOK MMEKTCA roproymne sBelLlectsa U MmaTepuanbl.

Cnctema aBTOMaTMYECKOro NoXapoTyweHnA OTCYTCTBYET.

B uexe umeeTca cKonsieHMe aBTOMOOU/IbHbIX LWWH, COCTABAAIOLLMX NOBbLILEHHYIO MNOXKapPHYO HarpysKy,
MMEITCA NPOMAC/IEHHbIE MaTepuabl.

Mpu obcnegoBaHNKM CUCTEMbI aBTOMATUYECKOM CUTHanM3aumm 6bl10 YCTAaHOB/IEHO, YTO OHA HEMCNpPaBHa
N NOANENKUT PEMOHTY.

PacctoaHme oo 6anrkaiiwelt noxapHOM YacTu B npeaenax 4 KWIOMeTPOB.

Ha ocHoBe gaHHbIX 06C1ef0BaHMA COCTaBAEHA CBOAHAA TabaMLA C YKazaHWMEM BEIUUYNHDI
®YHKLMOHANbHOM MNOMKAPHOM HArPy3KN B OCHOBHbIX MOMELLLEHUAX.

Ne n.n. HanmeHoBaHMe nomeLeHni MNorkapHaa HarpyskKa, M,El,)«/:v\2
1  YYacCTKM pemMoHTa U TeXxobcyKMBaHUSA aBTOMaLLMH 180-350
2 |MexaHW4YecKmMi y4acToK 160
3  |MetannoobpaboTKa 160
4  |CKnagckme nomelleHun 250
5 CKnag aBTOpE3UHDI 600
6 |Okpaco4Hoe oTaeneHue 180
7  |Knaposasa Kpacok 500
8 LLInHoOMOHTaXHOe oTaeNeHme 350

PaccmoTpum cnegyrowme BapmaHTbl pa3BUTUA NOXKAPOB:

1. CywecTBytoLLee cocToaHMe 0b6beKTa:

cMcTeEMa aBTOMaTUYECKOM nomapHoﬁ CUrHaAn3aumm HaxoanTca B Hepaﬁoqu COCTOAHUN, NOXKap
O6Hapy)-|-(MBaETCﬂ nepcoHanoM, UCNONb3YHOTCA NEPBUYHbIE CPeACTBA MNOXKAPOTYLWEHNA,

nogpasaeneHns NoxapHoM oXpaHbl BbI3bIBAOTCA NEPCOHAZIOM C MOMOLLbIO TeNepOHHOW CBA3M.

2. Ha 06beKTe BbINOAHEHbI PEMOHTHbIE paboTbl:

CcMcTEMa aBTOMaTUYECKOM HO)KapHOVI CUrHannsaumm HaxognTca B pa6oqu COCTOAHUMU;

MCNONb3YHOTCA NEPBUYHbIE CPEACTBA NOXKAPOTYWEHNA, aBTOMaTU4YECKN NO4aeTCA CUTHAN Ha l'IpI/IEMHbIﬁ
NYHKT CBA3U C r|o>+<apHoi/'| 4acCTblo.

3. Ha o6bekTe CMOHTUPOBAHa CUCTEMA aBTOMAaTUYECKOIo NOXXapoTyLweHNA.

Mpu cBoeBpemMeHHOM NPUBLITUKN NoApPasAeNeHUIA NOXKAPHOW OXPaHbl N0 CUTHANY CUCTEMDbI
aBTOMATUYECKOW NOMKAPHOM CUTHANM3aLMM B Npeaenax 15 MMH MPMHUMAeM yC/I0BME, YTO Pa3BUTUE
nokapa NPoMCcXoauT B Npedenax o4HOro NOMeLEHMA Ha yYacTKe PasMeLLEHUA NOXKAPHOW HarpysKku.



Mnowaap Noxapa B 3TOM C/yyae onpeaenaercs IMHENHON CKOPOCTbIO PacnpPOCTPaHEHNA FOPEHUSA U
BPEMEHEM A0 Hayana TyleHus:

F

FAN

=2 (v, Bopr)’ = 314(0,5x15)° = 176,646

Ncxoan N3 aKCnepTHOM OLEHKK, HaUXYALWMM BapMaHTOM PasBMTUA NoXKapa NPUHUMAETCA NoxXKap Ha
y4yacTKe, B npeaenax KoToporo coaepKUTca Hanbonbluee KOMYECTBO MOXKAaPHON Harpy3Kn, cocTosLLeln
M3 aBTOMOBU/IbHbIX LWKH - 600 M,EI,>+</N\2 Ha naowaau 700 M.

B nomeLL,eHNM BO3MOXKEH JIOKabHbIM NOXKap.
PaccunTbiBaem NpogonKMUTENbHOCTb JIOKAIbHOrO MoXKapa:
t=30/11,2x 107 = 2727 cek = 45 MuH.

Mo rpadmKy puc. 2 B 3aBUCMMOCTM OT NPOSO/IKUTENIbHOCTU NOXKapa onpeaenaem sKBUBaAJIEHTHYIO
NPOAOMKUTENBHOCTb NOXKapa ANA METANIMYECKMX KOHCTPYKLNIM NOKpbITMA. OHa cocTasaaeT 35 MUH.
Mpeaen orHecTomKocTn meTannimyeckmux pepm coctasnset 15 muH. ChegosaTtesnbHoO,

t.ws > 1o 1 B pe3ynbTaTe NO¥Kapa BO3MOXKHO 06pyLLIeHNe KOHCTPYKLMI MOKPLITUA.

CTonmocTb 1 M° 06beKTa COCTaBNAET:

B 1-m BapuaHTe - 7450,9 py6.;

BO 2-M BapuaHTe - 7464,9 py6.;

B 3-m BapuaHTe - 7530 py6.

B TOM uncie cToumocTb 060py0BaHUA B 34aHNUM - 3750,5 py6/m”.

PaccunTbiBaem oXKnaaemble rof0Bble NOTEPU ANA PA3NNYHbIX CLLEHapUeB Pa3BUTUA MNOXKapOoB..
Ana 1-ro BapmnaHTa:

M(1;) = 3,1 x 10° x 9164 x 3730,5 x 4(1 + 1,63)0,79 = 881 py6/roa;

M(I,) = 3,1 x 10° x 9164 x 7450,9 x 700(1 + 1,63)0,52 x (1 - 0,79) x 0,95 = 40800 py6/roa;
M(15) = 3,1 x 10° x 9164 x 7450,9 x 1832,8(1 + 1,63) x [1 - 0,79 - (1 - 0,79)0,95] = 10202 py6/roa.
Ana 2-ro BapmaHTa:

M(r1;) = 3,1 x 10° x 9164 x 3730,5 x (1 + 1,63)0,79 = 881 py6/roa;

M(I1,) = 3,1 x 10° x 9164 x 7464,9 x 176,6(1 + 1,63)0,52 x (1 - 0,79)0,95 = 19647 py6/roz;

M(IM5) = 3,1 x 10° x 9164 x 7464,9 x 1832,8(1 +1,63) x [1 - 0,79 - (1 - 0,79)0,95] = 10221 py6/rop,



na 3-ro BapmnaHTa:
M(,) = 3,1 x 10° x 9164 x 3730,5 x 4(1 + 1,63)0,79 = 881 py6/roa;
M(1,) = 3,1 x 10° x 9164 x 3730,5 x 120(1 + 1,63)(1 - 0,79) x 0,86 = 1210,7 py6/roa;

M(r13) = 3,1 x 10° x 9164 x 7530,9 x 176,6(1 + 1,63)0,52 x [1 - 0,79 - (1 - 0,79) x 0,86] x 0,95 = 710,3
py6/roa;

M(,) = 3,1 x 10° x 9164 x 7530,9 x 1425,7(1 + 1,63)0,52 x {1 - 0,79 - (1- 0,79)0,86 - [1- 0,79 - (1 -
0,79)0,86] x 0,95} = 1202,9 py6/roga.

Takum 06pa30M, 06LI.I,M€ OXunpgaemble rogoBble NOTepPU COCTaBAT:

- NPW HapyLUEHUAX B Mepax noxapHoi 6e3onacHocTi, Hepaboyem COCTOAHUM CUCTEMbI aBTOMATUUYECKOM
NOKapHOW CUrHaNM3aLMMK:

M() = 881 + 40800 + 10202 = 51883 py6/roa;

- Npu paboyem COCTOAHUU CUCTEMbI aBTOMaTUYECKOWN NOXKapHOM curHanmMsaummn u cobnloaeHmm Ha
obbeKkTe mep noKapHoi besonacHOCTU:

M(I) = 881 + 19647 + 10221 = 30749 py6/roa;

- Npu 060pyA0BaHNN 06bEKTA CUCTEMOI aBTOMATUYECKOrO MNOXKaPOTYLEHUA:

M(1) =881+ 1210,7 + 710,3 + 1202,9 = 4004,9 py6/roa.

PaccunTbiBaem 3HayYeHMe NOKasaTeNs ypoBHA NOXKaPHOM 0NacHOCTM A4 NPOU3BOACTBEHHOIO 34aHNMA.
Ona 1-ro BapuaHTa:

Y0 =51883 /6 8280047 = 7,6 kon/100 py6.

na 2-ro BapunaHTa:

Yno=30749 / 6 8408343,6 = 4,5 kon/100 py6.

Ana 3-ro BapmnaHTa:

Yn.0=4004,9 / 6 9004920 = 0,58 kon/100 pyb.

PaccuntbiBaemM MHTErpanbHbli SKoHOMUYecKnin apdekT M no dopmyne (3) npu Hopme anckoHTa 10 %.
1-11 BapuaHT:

R:=0; 1 =0.

2-1 BapuaHT:



R, = 51883 - 30749 = 21134 py6.

KanutanbHble 3aTpaTbl, CBA3aHHble ¢ 060pya0BaHMEM 34aHMA CUCTEMOM aBTOMATMYECKOWN NOXKAPHO

CUrHanunsaumm, coctasart 128296 pyb6.

U =3837,5 pyb. npu pacyete 3a nepuog s 20 neT.

log ocyuwiecTBneHms R: K: 3 A (R+-3:)4 Yucrbii
NnpoekTa [OVNCKOHTUPOBAHHbIM
NOTOK A0X040B No
rogam npoekTa

1 21134 128296 - 0,91 19232 -109064
2 21134 - 6200 0,83 12395 12395
3 21134 - 6200 0,75 11200,5 11200,5
4 21134 - 6200 0,68 10155 10155
5 21134 - 6200 0,62 9259 9259
6 21134 - 6200 0,56 8363 8363
7 21134 - 6200 0,51 7616 7616
8 21134 - 6200 0,47 7019 7019
9 21134 - 6200 0,42 6273 6273
10 21134 - 6200 0,38 5675 5675
11 21134 - 6200 0,35 5227 5227
12 21134 - 6200 0,31 4630 4630
13 21134 - 6200 0,28 4182 4182
14 21134 - 6200 0,26 3883 3883
15 21134 - 6200 0,23 3435 3435
16 21134 - 6200 0,22 3285 3285
17 21134 - 6200 0,20 2987 2987
18 21134 - 6200 0,18 2688 2688
19 21134 - 6200 0,16 2389 2389
20 21134 - 6200 0,15 2240 2240

3- BapuaHT:

R, =51883 - 4004,9 = 47878 pyb.

KanuTanbHble 3aTpaThl, CBA3aHHbIE C 060PYA0BaHMEM NOMKAPOOMNACHbBIX MOMELLEHWNI 34aHNUA CUCTEMOM

aBTOMATMYECKOro NOXKapoTyLweHus, coctaBaT 641480 py6.

U =-607758,9 pyb. BapnaHT yobITOYHbIN.

log ocyuwecTeneHms R: K: 3 A (R-3.)4 Yucrbii
npoekTa ANCKOHTUPOBaHHbIM
MOTOK A0X0A408 Mo
rogam npoekTta
1 47878 641480 - 0,91 43569,9 -597910
2 47878 - 51320 0,83 -2857 -2857
3 47878 - 51320 0,75 -2581 -2581
4 47878 - 51320 0,68 -2341 -2341
5 47878 - 51320 0,62 -2134 -2134




DKOHOMMUYECKM Ll,enecoo6pa3Ho O60py,£I,OBaTb 34aHune CUCTEMO aBTOMATUYECKOM I'IO)l'(apHOVI
CUrHannsauumn.

nPOU3BOACTBEHHOE 34AHUE

[NaBHbIN NPOM3BOACTBEHHDIV KOpnyc npeacTaBaset cobomn M-o06pasHoe 2-3TarKHOEe 34aHWE NAOWALBIO
3acTpoiiku 797 m>. BbicoTa 38aHuA 13,4 m, passepHyTasa naowaab 3gaHna 1594 M.

Hapy»KHble 1 BHYTPEHHWE CTEHbI 34aHMA - KUPMUYHbIE, NEPEKPBITUA - }Kee306eTOHHbIe.
3naHune otBevaeT TpeboBaHUAM Il cTeneHun orHectolikoctn no CHulM 2.01.02-85%*.

B 34aHMM pasmelLaeTcs NPeccoBoe U Apyroe TexHoormyeckoe obopyaoBaHue. Kateropua noxkapHow
OMNacHOCTM 34aHusA - B.

O6beMHO-NNAaHMPOBOYHbIE U KOHCTPYKTMBHbIE PELLEHNA, OTPaKEHHbIE B MPOEKTE, OTBEYAOT
TpeboBaHMam CHuIM 2.01.02-85* «MpoTnuBono»KapHble Hopmbl» 1 CHMIM 2.09.02-85*
«[Mpon3BoacCTBEHHbIE 30aHUAY.

[na BHYTPEHHEro NoKapoTyLleHWsA B 34aHUN UMeeTCA NPOTUBOMNOXKaPHbIM BOAONPOBOA,
Hapy:KHoe norkapoTylueHne npeaycMaTpUBaeTca oT MMApPaHToOB BOAOMNPOBOAHON CETH.

B cooTBeTcTBMM € TpeboBaHMAMM HIMB 110-99 noxKapoonacHblie MOMELLLEHMA ABYX3TAXKHOTO 34aHMA
KaTeropuu B nnowagbto 6onee 500 m> OMKHbI 6bITb 060PYA0BaHbI aBTOMATUYECKMMM YCTaHOBKaMM
TyLWEHMA NOXKapa.

34aHKWe CUCTEMOI aBTOMATUYECKOTO TYLIEHNA U CUCTEMOI aBTOMATUYECKOM NOXKapHOM CUrHanusaumn
He obopyaoBaHo.

BHELHMI1 OCMOTP HECYLUMX U OrpaXKAatoLLmMX CTPOUTEbHbIX KOHCTPYKLUMIA NO3BOAAET cAenaTh BbiBog, 06
MX U3HOLIEHHOM COCTOAHMW. B HEKOTOPbIX MecTax oTAe/Ka M 061MLOBKA CTEH He NO3BOAAET
onpeaennTb COCTOAHME OCHOBHOM KOHCTPYKLMKU. MMetoTcsa Hebobluve TPeLMHbl U OTKObI.

34aHMe OCHALLEHO NePBUYHBIMU CPEACTBAMM NOXKAPOTYLWEHMA. [N OLEHKM BO3MOKHbIX NOTEPL B
34aHUN NPOU3BOACTBEHHOMO KOPMyca NPOrHO3MPOBAAUCH YCNOBUA NPOTEKAHWA NoXKapa npu
cneaytoLmMx BapMaHTax 3alMLWEHHOCTN 06bEKTa OT NoXKapa.

1-1 BapuaHT

CyuiecTBytoLLee COCTOAHUE 06beKTa: CUCTEMA aBTOMATMYECKOM MOXapHOW CUTHaAN3aLUmMK u
aBTOMAaTMUYECKOro MOXKapoTyLleHMUA OTCYTCTBYET, MOXKap 0bHapyXuBaeTca NepcoHaom, UCNONb3YHTCA
nepBuYHbIE CPeaCcTBa NOXapoTyLleHMs, Nogpa3aeieHna NoXKapHON OXpaHbl BbI3bIBAKOTCA NEPCOHANOM C
nomoLybto TesiepoHHOM CBA3M.

2-1 BapuaHT



Ha 06beKTe CMOHTUPOBaHa CUCTEMA aBTOMATMYECKOM MOXKapHOW CUrHaNM3aLMKN, aBTOMATUUYECKN
NoAaeTCs CUrHAN Ha NPUEMHbIV NMYHKT CBA3M C NOXapHOW YacTblo. CUcTemMa CUrHaM3aLMmn HaxoauTcs B
paboyem cocToAHMM. MIcnob3yoTCA NepBUYHbIE CPeACTBa NOMKAPOTYLLIEHNA.

3-1 BapuaHT
CMOHTMpOBaHa M UCNPaBHO GYHKLMOHMPYET CUCTEMA aBTOMATMUYECKOrO MOXKapOTYLEHUS.

Onpegenaem cocTaBasaoWMe MAaTEMATUYECKOTO OXUAAHMA FOA40BbIX MOTEPb OT NOXKAPOB Npun
BO3HUKHOBEHWUU NOXKAPOB Ha Hanbonee NoXapoonacHbIX y4aCTKax.

Mpu cBoeBpemeHHOM NPUBLITUK NogpasaeneHuiA NoXKapHOW 0XpaHbl B Npeaenax 15 MUH npuHnumaem
YC/I0BME, YTO Pa3BMTME NOXKapa NPOUCXOANT B Npeseniax 04HOro NOMeLLEeHMsA Ha y4acTKe pasmeLleHus
NoKapHoW Harpysku. Maowaab NoxKapa B 3TOM C/lyyae onpeaensercs IMHeNnHOM CKOPOCTbio
pacnpocTpaHeHns ropeHns n BpemMeHeM [0 Hayana TyLeHus:

2 2 2
B =00V, B 17 = 31405 15)° = 176,64
PacueTHan niowaab noxapa, B C/ly4anx Koraa npubbiTme noapasaeieHnini NoXKapHoi oxpaHbi
npomsowno Yepes 30 MUH, NOC/IE Pa3BUTUA NOXKapa MOXKET COCTaBUTb:

Fo=niv, By 3 =31400,5% 300" = 15894

TR
OueBWAHO, 4TO B 3TOM CAy4ae NoLab noxapa 6yAeT paBHa NAoOWAAM sTaka - 797 m>.

Mcxoaa ns skcnepTHOM OLEHKM, YUUTbIBaA OAHOPOAHOCTb BUAA FOPHOYMX BELLECTB U MaTEPUasos,
HaMXyALWWM BapMaHTOM Pa3BUTUA MOXKapa NPUHMMAETCA NOoXKap B O4HOM U3 NOMELLEHWI NNOLWAAbIO
16,5 m’, B KOTOPOM COLEPKMTCA HanbosiblLee KOIMYECTBO NOXKAPHOMN Harpy3KM Ha OTAE/bHbIX Y4aCTKaX,
pasHoe 1750 Mx/m>.

B nomeLleHMM BO3MOXKEH 06 bEMHDII MOXKApP, PEryaInpyemblii BEHTUAALMNEN.
PaccunTbiBaemM NpoAoIKUTENBHOCTb NOXKaPaA:

i 1750 x16,5 .85

6285 x4.f18

Mo rpadumKy puc. 6 B 3aBUCMMOCTU OT NPOAOIKUTENBHOCTU NOXKapPa U NPOEMHOCTU NOMELLLEHMUA
onpeaensiemM 3KBMBANEHTHYIO NPOLOMKUTENbHOCTb NOXKapa AN KOHCTPYKLUMIA NOKpbITUA. OHa
coctaBnseT 1,2 u. Npeaen orHeCTOMKOCTU NOKPbITUA 34aHus |l cTeneHn orHectoikocTn coctasnset 0,75
y. CnepoBaTenbHo, t,, > 1y 1 B pe3ynbTaTe NoXapa BO3MOXKHO 0OpyLLeHWe NOKPbLITUSA.

PaccuntbiBaem oxngaemole rogosble NOTEPU MPU PasANYHbIX CLLeHapUAX Pa3BUTUA NOXKAPOB C y4eToM
naowaan BO3SMOXHOTO NoXapa n BO3MOKHbIX pa3pyLueH|/||7| KOHCprKLI,VIﬁ 3AaHI/Il7I.

Cronmoctb 1 M2 34aHNA BMecCTe C O60py,CI,OBaHV|eMI



B 1-m BapuaHTe - 11180 py6.;

BO 2-m BapwmaHTe - 11220 py6.;

B 3-m BapmaHTe - 11255 py6.,

B TOM YMcae CTOMMOCTb 060pyaoBaHusA - 5590 py6/M2.

Ona 1-ro BapmnaHTa:

M(I1;) = 5 x 10°® x 1594 x 5590 x 4(1 + 1,26)0,27 = 108 py6/roz;

M(1,) =5 x 10°® x 1594 x 5590 x 797(1 + 1,26)0,52 x (1 - 0,27)0,95 = 28938 py6/roa;

M(15) =5 x 10° x 1594 x 11180 x 1594(1 + 1,26) x [1 - 0,27 - (1 - 0,27)0,95] = 12840 py6/roa,
na 2-ro BapunaHTa:

M(1;) =5 x 10°® x 1594 x 5590 x 4(1 + 1,26)0,27 = 108 py6/roa;

M(I1,) =5 x 10° x 1594 x 5590 x 397(1 + 1,26)0,52 x (1 - 0,27)0,95 = 14415 py6/roz;

M(5) =5 x 10° x 1594 x 11220 x 1594(1 + 1,26) x [1 - 0,27 - (1 - 0,27)0,95] = 12886 py6/roa,
na 3-ro BapuaHTa:

M(,) =5 x 10°® x 1594 x 5590 x 4(1 + 1,26)0,27 = 108 py6/rox;

M(I1,) = 5 x 10°® x 1594 x 5590 x 120(1 + 1,26)(1 - 0,27)0,86 = 7585 py6/roz;

M(15) =5 x 10°® x 1594 x 5590 x 397(1 + 1,26)0,52 x [1 - 0,27 - (1 - 0,27)0,86]0,95 = 1974 py6/ropa;

M(f1,) =5 x 10° x 1594 x 11255 x 1594(1 + 1,26) x {1 - 0,27 - (1 - 0,27)0,86 - [1 - 0,27 - (1 - 0,27)0,86] x
0,95} = 1616 py6/roa.

Takum o6pasom, obLIme OXKMaaemMble rofoBble MOTEPUN COCTaBAT:

- NPW HapyweHnAX B mepax nomapHoﬁ 6630I'IaCHOCTM, OTCYTCTBUUN CUCTEM aBTOMATMYeCKOM nomapHoﬁ
CUTHaNN3aUNUN N aBTOMATUYECKOTIO NOXKaPOoTyLLEeHUA:

M(I) =108 + 28938 + 12840 = 41886 pyb6/roa;

- Npu paboyem COCTOAHUMN CUCTEMbI aBTOMATUYECKOM MNOXKaPHOW CUrHANN3aLUMN U COBAI0AEHUN Ha
ob6beKTe mep NoxKapHoi 6e3onacHoOCTU:

M(I1) = 108 + 14415 + 12886 = 27409 py6/roa;

-npun 060|OYLI,OBaHVIVI 0b6BbeKTa CUCTEeMON aBTOMATUYECKOTO NOXapoTyLleHnA:



M(r1) = 108 + 7585 + 1974 + 1616 = 11283 py6/roa.

PaccunTbiBaem 3HayeHMe NoKasaTens ypoBHA NOXKapHOM 0NacHOCTU AN NPOU3BOACTBEHHOMO KOpMyca.
[ANA CyLLecTBYOLLErO COCTOAHMA 34aHMUA:

Yno=41886 /17820920 = 23,5 kon/100 py6.

Mpu BbINOAHEHWUM HAa OB BEKTE NOMKAPHOW CUTHANM3ALMM NO BCEM NOMKAPOONACHBIM NOMELLEHUAM:
Yno=27409 / 17884680 = 15,3 kon/100 py6.

Mpu 06opya0BaHMM 34aHUA YCTAHOBKAMM aBTOMATUYECKOTO NOYKAPOTYLLEHUA:

Yn0=11283 / 17940470 = 6,2 kon/100 py6.

Mcxoas 13 pacyetoB ypoBHA 3aLUMLLEHHOCTU Liexa, cneayeT caenaTb BbiBOA, O TOM, YTO YCTPOMCTBO
aBTOMAaTUYECKOWN NOMKaPHOMN CUTHANM3aLMM 3HAYMTEIbHO MOBbILIAET YPOBEHb 3aLLMLLEHHOCTM 06BEKT],
0AHAaKO He ABNAETCA AOCTAaTOUYHbIM ANA obecrneyeHUs ero NoXapHoi 6e3onacHoOCTH. BbicoKaa CKOpPOCTb
pacnpocTpaHeHNA ropeHns 1 BbICOKaA BEPOATHOCTb BO3HUKHOBEHWA NoXapa 0bycnoBAnBaloT
HeobX0AMMOCTb YCTPOMCTBA B 34aHWUM CUCTEMbI aBTOMATUUYECKOTO MOXKapPOoTYyLLEHMS.

Bonpoc 06 060pya0BaHUM Liexa U OTAeNbHbIX NOMELLEHNI CUCTEMaMM aBTOMaTUYECKOTo
MOapoTyLUEHWA AO/IKEH PELIATbCA Ha OCHOBE TEXHNKO-3KOHOMMWYECKOro 060CHOBaHMA.

B COOTBETCTBMM CO CMETHbIMM AaHHbIMW PacCcyMTaHbl eAUHOBPEMEHHbIe 3aTpaTbl, CBA3aHHbIE C
060pyA0BaHNEM LieXa YCTaHOBKaMM aBTOMaTUUYECKOIO MOMKaPOTYLLIEHNA U CUTHANN3aLNN.

OHu cocTaBnAtoT:

N7 aBTOMATUYECKOrO NOXKapoTyLLEHUA:

K =119550 py6.;

[ANA aBTOMATUYECKOWN NOXKapHOM CUTHaAM3aumm

K = 65400 py6.

PaccuntbiBaemM MHTErpanbHbIi SKOHOMUYecKnit addekT M no dopmyne (3) npu Hopme anckoHTa 10 %.
1-11 BapuaHT:

R;=0;,1=0.

2-A BApMaHT:

R:=41886 - 27409 = 14477 pyb6.;

M =-5322 py6. npu pacyeTe 3a nepuoa B 12 ner.



lopn R: K: 3 A (R+-3:)4 Yucrbii
OCYLLEeCTBNEHMA OVNCKOHTUPOBAHHbIM
npoekKTa NMOTOK A0X040B NO
rofam npoeKTa
1 14477 65400 - 0,91 13174 -52226
2 14477 - 6500 0,83 6621 6621
3 14477 - 6500 0,75 5983 5983
4 14477 - 6500 0,68 5424 5424
5 14477 - 6500 0,62 4946 4946
6 14477 - 6500 0,56 4467 4467
7 14477 - 6500 0,51 4068 4068
8 14477 - 6500 0,47 3749 3749
9 14477 - 6500 0,42 3350 3350
10 14477 - 6500 0,38 3031 3031
11 14477 - 6500 0,35 2792 2792
12 14477 - 6500 0,31 2473 2473
3-1 BapM1aHT:
R:=41886 - 11283 = 30603 py6.
nN=14742,7 pyb. npu pacuyeTte 3a nepuog B 12 net
loa ocywecTBneHun R: K: 3 A (R-3:)4 Yucrbii
npoekTa [AMCKOHTUPOBAHHbIM
NMOTOK A0X040B NO
rofam npoeKTa
1 30603 119550 - 0,91 27849 -91701,3
2 30603 - 12500 0,83 15025 15025
3 30603 - 12500 0,75 13577 13577
4 30603 - 12500 0,68 12310 12310
5 30603 - 12500 0,62 11224 11224
6 30603 - 12500 0,56 10138 10138
7 30603 - 12500 0,51 9232 9232
8 30603 - 12500 0,47 8508 8508
9 30603 - 12500 0,42 7603 7603
10 30603 - 12500 0,38 6879 6879
11 30603 - 12500 0,35 6336 6336
12 30603 - 12500 0,31 5612 5612

PacueTbl NOKa3bIBatoT LeNecoobpasHocTb 060pyA0BaHMA 34aHMUA CUCTEMOM aBTOMATUYECKOTO

NOXapoTyLeHnaA.

CKNAACKOE 30AHUE

Cknagckoe 3aaHue npeaHasHa4vyeHo ANnAa XpaHeHnAa TEXHUYECKOM npoaykuunn.

34aHue ogHO3TaXKHOE, 0AHOMNPOoIeTHOe, pasamepom 18x84 m, nnowaasto 1512 M.

B Topue 35aHMA UMeeTCA O4HOITAXKHaA I'IpMCTpOﬁKa, B KOTOpOVI pasmeweHbl agMUHUCTPATUBHO-

6bITOBbIE nomeLeHuA. an/ICTpOl‘;IKa oTaeneHa OT CKAaACKUX FIOMELLI,EHVIﬁ ﬂpOTMBOﬂO)KapHOVI CTEHOMN.




Kateropwus 3a4aHma no B3pbIBONOXKapHOM M NoXapHoi onacHocT no HIMB 105-95 - B.

3paHNe MMeeT Kene3obeToHHbIE KOIOHHbI, MO KOTOPbIM Y/IOXKEHbI Kene306eToHHble 6anku 1 NAnTbI,
Hapy»Hble N BHYTPEHHWE CTEHbI - KNPMUYHbIE.

B BerHeVI 4acCTuU NPOAOJIbHbIX CTEH MMeeTCA IeHTOYHOEe OCTeK/1eHue.
KOHCprKTMBHOG peweHune 30aHnA oTBeYaeT TDEGOBaHMHM Il cTeneHn orHecTonKoCTy.

BO,0/1b NPOAONLHbIX CTEH 34aHUA UMEIOTCA NOrPY304HO-PA3rPy30UHbIE PaMMbl C HABECaMU U3
Kene306eTOHHbIX KOHCTPYKLUWIA.

O6beMHO-NNAaHMPOBOYHbIE U KOHCTPYKTMBHbIE PELLEHUA, MPUHATbIE B MPOEKTE, KNAacCUPULMPYIOTCA NO
CHuM 2.01.02-85* «MpoTmBonoxKapHble Hopmbi» 1 CHMIM 2.11.01-85 «Cknaackme 34aHNA» U AOMKHbI

OoTBeYaTb MNPOTUBOMNOXKAPHbIM TpE6OBaHMﬂM 3TUX HOPMQATUBHbIX JOKYMEHTOB.

B cOOTBETCTBMM C HOPMATMBHbBIMWU TPEOOBAHUAMM B 34aHUN NPEAYCMOTPEHDI CAeaytowme
NPOTMBONOXKAPHbLIE MEPONPUATUA:

- NepBuUYHbIE CpeacTBa NOXKapoTylweHuA;

- O6'bEMHO-I'II'IaHMpOBOHHbIe N TEXHUYECKNE peleHnA, o6ecneqMBarou.Lme CBOEBPEMEHHYIO 3BaKyauuto
/'II-O[],EVI N MaTepUuanbHbIX LLEHHOCTEVI;

- HapY»XHbI1 NPOTUBOMNOKAPHbIA BOAONPOBOA.

BbINo/IHEHHOE B COOTBETCTBMM ¢ MeToAMKON HaTypHoe o6cneaoBaHue NO3BOANIO CAENATh Ciedyiollee
3aK/l04eHME NO OCHOBHbLIM XapaKTepMCTUKaM MOXKapHOM OMacHOCTM 06beKTa.

O6beMHO-NIaHMPOBOYHbIE U KOHCTPYKTUBHbIE PELLEHWA BbIMOIHEHbI B COOTBETCTBMM C AEMCTBYIOLLMMM
HOpMaMMu.

[lepeBaHHble 3/1eMeHTbI CTe/INIaXKel A1 XpaHeHUA NPOAYKLUUM HE MMEIOT OrHe3alLMTbI.
[na BHYTPEHHEro NnoKapoTyLleHWA B 34aHUN NPOTUBOMOXKAPHbIM BOAOMNPOBOA, He NPeayCMOTPEH.
Hapy:KHOe NoKapoTylueHne OT TrMApPaHTOB ropoACKO BOAONPOBOAHOM CETU OTCYTCTBYET.

CornacHo HIMB 110-99 cknagckme nomelleHus Kateropuii B2 - B3 nnowaapto 6onee 1000 M” LONMKHBI
6bITb 060pYA0BAHBI YCTAHOBKAaMM aBTOMATUUYECKOTO MNOXKAPOTYLIEHWS.

Mpu o6cnefoBaHNM BbINO YCTAHOBAEHO, YTO CUCTEMA aBTOMATUYECKOTO MOKAPOTYLIEHWS OTCYTCTBYET.
PaccroaHume oo 6anrKaliwel noxapHOM YacTu B npeaenax 4 KWIOMeTPOB.

BennuunHa I'IO)-KE]pHOVI Harpysku B CK1aACKOM 34aHUN COCTaBNIAET.

Ne n.n. HanmeHoBaHWe nomeLeHUi MoxapHaA HarpyskKa, Mﬂ,)K/MZ



Ne n.n. HavmeHoBaHMe nomeLeHNn MoKapHaa Harpyska, Mx/m?
1 KoHTOpCKKe nomelLeHuA 500
2 Knapgosble 750
3 BbiTOBblE MOMELLEHNA 350
4 CKnaackme nomelleHmA 1400
5 Ha oTaenbHOM y4yacTKe CK1aacKoro nomeLLeHua 1800

LNA oLeHKN BO3SMOXKHbIX noTeEPb NPOrHO3MpPOBa/INCb YCI0BUA NPOTEKAHUNA NOXKapa NPU Pa3/IMdHbIX ero
cueHapunax:

1. CywecTBytolLee cOCTOsIHME 0ObeKTa: Ha 0ObEKTE OTCYTCTBYIOT CUCTEMbI aBTOMATMYECKOTO
MoXKapOoTyLWEHMA MU aBTOMATMUYECKOMN MOXKAPHOM CUTHANM3AUMM; NPU NOoXKape NoapasaeneHumsa NoxKapHom
OXpaHbl BbI3bIBAOTCA MEPCOHA/IOM C MOMOLLbIO TesiedOHHOM CBA3N.

2. Ha ob6bekTe BbINO/IHEHA PEKOHCTPYKUUSA. 34aHMe pa3aeieHo Ha ABa OTCEKa NPOTUBOMNOXKapPHOM
CTEHOM U BbINOJIHEHA aBTOMATMYECKasn NOXKapHas cUrHanmsaums.

3. 3paHne 060pyA0BaHO aBTOMATUYECKMMM YCTaHOBKaMM NOMKaPOTYLIEHNA MOAY/IbHOIO TMUNa.

OI'IpE[],EJ'IﬂEM coCTaBaialoWwne maTteMmaTtn4eCKoro oxXmaaHnAa rogoBbiX NOTeEPb OT NOXKApPoB Npun
BO3HMKHOBEHWNUN NOXKapoB B Hanbonee NoXapoonacHbIX NOMeLlleHnAX.

Mpw NpMbbLITUKM NoAPa3AeNeHNI NOXKaPHOM OXPaHbl NPU OTCYTCTBMU aBTOMAaTUYECKOMN NOXKapHOM
CUrHanmsaumm 3a spems A0 30 MUH NPUHUMAEM YCNOBME, YTO Pa3BUTUE MOXKapa NPOUCXOAUT Mo
MOMELLLEHUIO CKAAAMPOBaHUA B Npeaenax pasMeLleHus NoXKapHon Harpysku. Maolaab noxapa B 3Tom
cnyvae onpegenaeTca IMHENHOM CKOPOCTbIO PacnpoCTpaHeHUA ropeHns 1 BpemeHem A0 Hadvana
TyLIEHMSA:

e =2V, By 1" = 314(0,5%30)" = 706,6 m°.

[na pacyeTta nonb3yemca faHHbIMU, CBEAEHHBIMW B Tabaunuy.

Mcxoaa ns sKCcnepTHOM OLEHKM, YUUTbIBaA OAHOPOAHOCTb BUAA FOPHOYMX BELLLECTB U MaTEPUasos,
HaMXyALWWM BapMaHTOM Pa3BUTUA MOXKapa NPUHMMAETCA NOoXKap B O4HOM U3 MOMELLEHUI, B KOTOPOM
coaepXuTca Hambosblee KOIMYEeCTBO NoXKapHOW Harpysku - 1800 I\/I,D,)K/MZ.

B nomeLL,eHMM BO3MOXKEH 06 bEMHBINM MOXKAP, PErYANPYEMbIA BEHTUAALNEN.

PaccunTtbiBaem NPOLOIKUTENBHOCTL NOXKapa nNo popmyne

. 1800 %1512
6285%x457 6,006

22

Mo rpacbm(y pwnc. 6 B 3aBMCMMOCTU OT NPO4ONTKUTENBHOCTU NOXapa U NPOEMHOCTU NOMELLEHNA
onpegenAaem sKBMBaANNEHTHYIO NPOAONKNTENBHOCTb NOXXapa ANA KOHCprKLI,MVI NOKpbITUA. OHa



cocTaBnsieT 2,2 4. lNpeaen orHecToMKoCTU NepeKkpbiTAa cocTtasaneT 1 4. ChegoBatensHo, toe > 1, U B
pesyibTaTe No*Kapa BO3MOXKHO 06pyLIeHME NOKPbITHA.

PaccuntbiBaem oxunagaemble rogosble noTepu Npu Pas/iIMdHbIX CUEHAPUAX PA3BUTUA NOXKAPOB B KaXKO40M
BapunaHTe.

CToumocTb 1 M 3aaHKA BMecTe ¢ 060pya0BaHMeM:

B 1-m BapwmaHTe - 3360 py6.;

BO 2-m BapwuaHTe - 3521 pyb.;

B 3-m BapuaHTe - 3380 py6.,

B TOM YMC/Ie CTOMMOCTb 060pyA0BaHUsA - 1680 py6/m>.

Ona 1-ro BapuaHTa:

M(I1,) =0,0000094 x 1512 x 1680 x 4(1 + 0,98)0,79 = 149,3 py6/roa;

M(I1,) = 0,0000094 x 1512 x 3360 x 706,6(1 + 0,98)0,52 x (1 - 0,79)0,95 = 6931,2 py6/roa;
M(fl3) = 0,0000094 x 1512 x 3360 x 1512(1 + 0,98) x [1 - 0,79 - (1 - 0,79)0,95] = 1501,1 py6/roa.
na 2-ro BapunaHTa:

M(1;) = 0,0000094 x 1512 x 1680 x 4(1 + 0,98)0,79 = 149,3 py6/roa;

M(I1,) = 0,0000094 x 1512 x 3521 x 176,6(1 + 0,98)0,52 x (1 - 0,79)0,75 = 1432 py6/roa;

M(I3) = 0,0000094 x 1512 x 3521 x 756(1 + 0,98) x [1 - 0,79 - (1 - 0,79)0,75 = 3933 py6/roa.
Ana 3-ro BapmaHTa:

M(I1,) =0,000094 x 1512 x 1680 x 4(1 + 0,98)0,79 = 149,3 py6/roz;

M(I1,) = 0,0000094 x 1512 x 1680 x 120(1 + 0,98)0,52 x (1 - 0,79)0,86 = 532,8 py6/roz;

M(I15) = 0,0000094 x 1512 x 3380 x 176,6(1 + 0,98)0,52 x [1 - 0,79 - (1 - 0,79)0,86]0,75 = 195,4 py6/roa;

M(r1,) = 0,0000094 x 1512 x 3380 x 1512(1 + 0,98) x {1 - 0,79 - (1 - 0,79)0,86 - [1 - 0,79 - (1 - 0,79)0,86] x
0,75} = 1072,3 py6/roa.

Takum o6pa30M, 06LIJ,I/Ie OXungaemble rogoBblie NOTepn COCTaBAT!:

- MPU HapyweHnAX B mepax nomapHoﬁ 6e3OI'IaCHOCTM, OTCYTCTBUUN CUCTEM aBTOMaTMYeCcKom nomapHoﬁ
CUrHann3aumm n NoXKapoTyweHnA:

M() =149,3 + 6931,2 + 1501,1 = 8581,6 py6/roa;



-npun pa60'-IEM COCTOSIHUM CUCTEMbI aBTOMATUYECKOM no>+<apHof/'1 CUrHaAn3auUnn N BbIMOSTHEHUN Ha
obbeKTe NPOTUBONOXAPHbIX OTCEKOB!

M()=149,3 + 1432 + 3933 = 5514,3 py6/roa;
- Npy 060opya0BaHMM 06BEKTA CUCTEMOI aBTOMATUYECKOTO NOXKapPOoTYLLEHUSA:
M()=149,3 +532,8 + 195,4 + 1072,3 = 1949,8 py6/roga.

PaccuntbiBaem 3HaveHMe nokasartena YPOBHA nomapHoﬁ OnacCHOCTK ANnA CKnagCKoro Kopnyca. Ana
cyuwecTsyrowiero COCtToAHNA 30aHNA:

Yno=28581,6 /5080320 = 16,9 kon/100 py6.

Mpw BbINOAHEHNN HA 06BEKTE ABYX MPOTMUBOMOMKAPHbIX OTCEKOB U MOXKAPHOM CUTHAIN3ALMM MO BCEM
NnomeLLeHUAM:

Yno=5514 /5080320 = 10,3 kon/100 py6.
Mpun 06opyn0BaHMM NOXKAPOOMNACHbIX NOMELLLEHWIA CUCTEMOI aBTOMATUYECKOTO TYLEeHWA NoXapa:
Yno=1949,4 /5110560 = 3,8 kon/100 py6.

AHaNM3 NoNyYEeHHbIX Pe3yabTaToOB HAaTYPHOro 06c/ief0BaHNA U PAcYETOB BO3MOXKHbIX FOA0BbIX MOTEPb
ONA CKNaACKOro 34aHMA NOKa3blBaeT, YTO 06bEKT MMEeT HEBbICOKUIA YypOBeHb obecnedyeHnsa NoxKapHom
6e30nacHOCTU, 06YCNOBAEHHbIA OTCYTCTBUEM CUCTEMbI MOMKAPHOWM CUTHAAN3aLMM U NOXKAPOTYLWEHMUA.
Umetolmeca cpeacTBa M OpraHn3aLMOHHbIE MEPONPUATUA NPU HEBNAronpPUATHOM CTeYeHUN
06CTOATENLCTB MOTYT OKa3aTbCA HeA0CTaTOYHO 3P PEeKTUBHbIMM B C/lyYae BO3HUKHOBEHMSA NoXKapa 1 npu
3afepXKe B NpUBLITUKN NoApasAeNeHN NOXKaPHOM OXpaHbl BO3MOXHbI 60/blMe MaTepuanbHble
notepu.

B cOOTBETCTBMM CO CMETHbIMM AAHHBIMW PACCYMTaHbI 3aTPaTbl, CBA3AHHbIE C Pa3AeNeHNeM 34aHNA Ha 2
NoXapHbIX OTCEKA M YCTPOMUCTBOM CUCTEMbI aBTOMATUYECKOM NOXKAPHON CUFHANN3ALLMUKN AN C
060pyA0BaHNEM LLEXA YCTAHOBKAMM aBTOMATMYECKOrO NOXKapoTyLweHusa. OHM COCTaBNAIOT:

NpW YCTPOICTBE NPOTUBOMNOMKAPHOM CTEHbI U aBTOMATUYECKOMN NOXKapHOM CUrHaAM3aunu:

K = 243432 py6.;

NPV aBTOMATUYECKOM MOXKapPOTYLEHUM MOAYNbHbIMU CAMOCPabaTbIBatOLLMMM YCTAHOBKaMM.

K =29500 py6.

PaccunTbiBaeM MHTErpanbHbIit SKOHOMUYecKnit apdekT U no dopmyne (3) npu Hopme anckoHTa 10 %.
1- BapmaHT:

R:=0; 1=0.



2-1 BapuaHT:

R.=8581,6 - 5514 == 3068 pyb.;

M =-231145 py6. npu pacyeTe 3a nepuog B 12 ner.

log ocyuwecTBneHmn R: K: 3 A (R+-3:)4 Yucrbii
NpOoeKTa [OVNCKOHTUPOBAHHbIM
NOTOK 40X040B NO
rogam npoekTa
1 3068 243432 - 0,91 3013,4 -240365
2 3368 - 1500 0,83 1301 1301
3 3368 - 1500 0,75 1176 1176
4 3368 - 1500 0,68 1066 1066
5 3368 - 1500 0,62 972 972
6 3368 - 1500 0,56 878 878
7 3368 - 1500 0,51 799,7 799,7
8 3368 - 1500 0,47 737 737
9 3368 - 1500 0,42 659 659
10 3368 - 1500 0,38 596 596
11 3368 - 1500 0,35 549 549
12 3368 - 1500 0,31 486 486
3-1 BapMaHT:
R.=8581,6 - 1949,8 = 6631,8 pyb.
M =10524,1 py6. npu pacyeTe 3a nepuoa B 12 ner.
log ocyuwecTeaeHmn R: K: 3 il (R-3:)4 Yucrbii
npoekTa OVNCKOHTUPOBAHHbIM
NMOTOK A0X040B NO
rogam npoekTa
1 6631,8 29500 - 0,91 6034,9 -23465,1
2 6631,8 - - 0,83 5503,7 5503,7
3 6631,8 - - 0,75 4973,8 4973,8
4 6631,8 - - 0,68 4509,6 4509,6
5 6631,8 - - 0,62 4111,7 4111,7
6 6631,8 - 5500 0,56 633,8 633,8
7 6631,8 - - 0,51 3382,2 3382,2
8 6631,8 - - 0,47 3116,9 3116,9
9 6631,8 - - 0,42 2785,4 2785,4
10 6631,8 - - 0,38 2520,1 2520,1
11 6631,8 - 5500 0,35 396,1 396,1
12 6631,8 - - 0,31 2055,9 2055,9

PacuyeTbl nokasbiBatoT LI,eneC006p33HOCTb 06ODYAOBaHVIﬂ 343aHNA YCTAaHOBKaMM aBTOMATUYECKOTO

NoXapoTyweHnA Mo4ynbHOro Tuna.




MANAPHbIA LLEX ABTOKOMBUHATA

ManapHbIi Luex npeactassifaeT cobo 04HO3TaXKHOE 34aHME C BKPOEHHbIMU NOMELLLEHUAMU U
aHTpecoNaMM ans pasmeLleHna NnoAcobHbIX NnoMmeleHnii. Pasmep 3aaHuA 84x18 m, BCTPOEHHbIX
aHTpeconem - 17,5x5,5 n 18x6 m.

Mnowaab 3acTPOiiKK 34aHMA cocTaBadeT 1512 M.

Kateropwus B3pbIBOMOMKapPHOM ONacHOCTM 3a4aHus - B.

34aHMe UMeEeT HecyLMe KMPMUYHbIE CTEHbI M BHYTPEHHME KUPMUYHbIE NEePEeropoaKu.
MepeKpbITHE U NOKPbLITUE - COOPHbIE KeNe306eTOHHbIe KOHCTPYKLUMU.

Kposna pybepongHas.

Monbl 6ETOHHbIE N MEeTNaxcKas NAUTKa.

34aHMe MmanapHoro uexa ll cteneHn orHeCcTonmKocTu.

MNomelleHuaA pasaesieHbl Mexay coboi KUPNUYHbIMW Neperopoikamm.
CtpouTenbHble KOHCTPYKLMWN 30aHMA HAX04ATCA B YA0BAETBOPUTENIbHOM COCTOAHUN.

B 34aHWM BbINONHAETCA Py4HAA OKpacKa aBToTpaHcnopTa. OCHOBHOM CKAag, KPacoK HaxoamuTcs B
OTAENbHOCTOALWEM 34aHUU. B nOMeLLLEHMM OKPACKM Ha Y4aCTKE UMEETCA CKAAMPOBAHNE KPACKM B
604Kax M MenKow Tape.

B cooTBeTCcTBUM C Tp96OBaHVIFIMM HOPM 34aHune 060pyAOBaHO nepBUYHbIMUK CpeacTBamm
NOXapoTyLeHunaA.

B 34aHMM MMEEeTCA BHYTPEHHWNI NOXKaPHbIN BOAONPOBOA,.

Llex obopyaoBaH CMCTEMOI aBTOMATUYECKOTO NOMKAPOTYLLIEHNA M aBTOMATUYECKOW CUrHANU3aLum o
noskape.

HOACO6HbIe M 6bITOBbIE nomeuieHunA ABTOMATMYECKOMN I'IO)-K«’:!pHOVI cmmanmsau,meﬁ He O60pyAOBaHbI.

(DyHKLI,MOHafIbHaFI NOXapHaA Harpyska B nomMmeweHnAX COCTOUT U3 roprovymx matepmanos 1
NerkosocniameHarwmnxeca )-KMLI,KOCTE'IZ, HaxXxo4AWnXcA B aBTOTPaAHCNOPTE, WKUH U APYTUX Ppe3NHOBbIX
Msp,enmﬁ, JNIAKOB U KPaCOK, 3/1EKTPONPOBOLKN, OTXO40B Npon3sBoacTBa, CogepKawmX NnoxKapoonacHble
maTtepuanbl.

B pe3ynbTaTte OﬁCJ’IE,ﬂ,OBaHI/I’FI MaIAPHOTO LexXa U pacd4eToB COCTaB/1IEHA CBOAHAA Ta6n|/|u,a C YKasaHuem
BE€/INYNHDbI no>+<apH017| Harpysku B nomeLlleHnAX.

o 2
Ne n.n. HavmeHoBaHMe nomeLLeHUM MokapHas Harpyska, MOx/m

1 BbiTOBblE NOMELLLEHUA 250



Ne n.n. HanmeHoBaHMe nomeLeHni MNorkapHasa HarpyskKa, M/x/m*

2 MNomeLlLeHNA OKpacKu 450
3 BeHTKamepsl 150
4  DnekTpowmTOBaA 180

Oﬂpe,D,EIIHEM cocCTtaBaiAoWwne mateMmaTtn4eCKoro oxXnaaHnAa rogoBbiX NOTEPb OT NOXKApPOoB Npu
BO3HWKHOBEHWN NOXKAPOB B Hanbonee NoXXapoonacHbIX NOMeLlleHNAX.

Mpu cBOEBPEMEHHOM NPUOBLITUKX NOAPA3AENEHNIN NOXKAPHOM OXpPaHbl B Npeaenax 15 MUH npMHMMaem
YCNOBWE, YTO Pa3BUTME NOXKapa NPOUCXOAUT B Npeseniax O4HOro NOMELLEHMA HA yYacTKe pasmeLleHnn
Mo*KapHoW HarpysKku. MNaowaab Noxapa B 3TOM C/lydae onpenenseTca IMHENHOM CKOPOCTbIO
pacnpocTpaHeHns ropeHns n BpeMmeHeM A0 Hayasa TyleHus:

F = nlv, B )" = 314(0,69x15% = 3664

TN
Mo Tabnuue onpeaensiem, 4To B 34aHUN BO3MOXKEH NNOKa/IbHbIN NOXKap.
PaccumtbiBaem NpoaoNKUTENBHOCTb JIOKA/ZIbHOMO NOXapa:
t=15,5/125=0,124 u.
Mo rpadumKy puc. 6 B 3aBUCUMOCTU OT NPOAO/KMUTENBHOCTM MOXKapa onpeaeniem sKBUBANEHTHYHO
NPOAO/IKMTENbHOCTb NOXKapa A1 Kee306eTOHHbIX KOHCTPYKLMA NOKpbITUA. OHa cocTasnneT 30 MUH.
Mpenen orHecToNKoCcTn xene306eToHHbIX NANT cocTasaAeT 45 MUH. CnefoBaTenbHO, tyyg < Myox U B

pesy/ibTaTe Noapa Npu KONMYecTBe NOXKapHOM Harpysku He 6onee 450 M/x/m” o6pylueHue
KOHCTPYKLMIA NOKPLITUA HE NPOUCXOANT.

PaccunTbiBaem OXKMaaemble rooBble NOTEPU C Y4ETOM BO3MOMKHOIO KOJIMYECTBA NOMKAPHOMN TEXHUKK B
NoMELLLEHUN MaNAPHOTO Lexa.

M(Mf,) =0,43 x 10” x 1512 x 882 x 4(1+1,63)0,46 = 27,7 py6/roa;
M(I1,) = 0,43 x 10° x 1512 x 882 x 240(1 + 1,63)(1 - 0,46)0,86 = 1680,9 py6/roz;
M(I1;) = 0,43 x 10 x 1512 x 3528 x 336(1 + 1,63)0,52 x [1 - 0,46 - (1 - 0,46)0,86]0,95 = 801 py6/roa;

M(,) = 0,43 x 10°° x 1512 x 3528 x 1500(1 + 1,63) x {1 - 0,46 - (1 - 0,79)0,86 - (1 - 0,46 - (1 -
0,46)0,86]0,95} = 364,8 py6/roga.

Taknm O6p330M, O6LI.I,M€ OXUnaaemble rogoBble NOTeEPU COCTABAT:

- Npu paboyem COCTOAHUM CUCTEMbI aBTOMATUYECKOTO NOXKAPOTYLLIEHNA U COBNIOAEHUM Ha 0ObEKTE Mep
noapHoi 6e30nacHoOCTK:

M(I1) = 27,7 + 1680,9 + 801 + 364,8 = 2874,4 pyb6/roa,

PaccuntbiBaem 3HavyeHue Nokasartens YPOBHA nomapHoﬁ OnacCHOCTK ANA ManApHOro uexa.



Yno=12874,4 /5334336 = 5,4 kon/100 py6.
CKNAL MHOIOHOMEHKNATYPHOM nepoaAyKUun

Cknaackoe 3gaHue npefHasHayeHo A1a XpaHeHUA MHOTOHOMEHKAATypPHOW NPOoAyKLUM TOBApOB
HapoAHoro noTpebaeHus.

34aHWe NATMITAXKHOE C NOABA/IbHbIM 3TaXKOM, NJ0LAAbI0 3aCTPOKN 2244 m?, passepHyTada naowanb
11220 m%.

B cocTaBe 34aHMNA MMEIOTCA CKAAACKME U aAMUHUCTPATUBHO-ObITOBbIE MOMELLEHMA.
KaTteropus 3gaHuns no B3pbIBONOXKAPHOW 1 NOXKapHoM onacHocTy no HMB 105-95 - B.

KOHCTPYKTUBHOE pelleHme 3aaHna oTeedaeT TpeboBaHmAM Il cTeneHn OrHeCToMKOCTU: OCHOBHbIE
HecyLmMe KOHCTPYKLUU - KUPNUYHbIE U Kene306eToHHbIe.

34aHMe pa3aeneHo Ha YeTbipe OTCeKa KMPMUYHbIMU CTEHAMMU.

B cOOTBETCTBMM C HOPMATMBHbBIMWU TPEOOBAHUAMM B 343aHUN AO/IXKHbI ObITb MPeAyCMOTPEHbI Cleaytowme
NPOTMBONOXKAPHbLIE MEPONPUATUA:

- BHYTPEHHW NPOTUBOMNOXKapPHbIN BOAONPOBOA;
- aBTOMAaTUYeCKan NoXKapHaa CUrHaIM3aLmMsa U aBTOMATUYECKOE MOXKAPOTYLIEHME;
- OMOBeLLEeHMe O MOoKape;

- 06bEMHO-NNaHMPOBOYHbIE U TEXHUYECKME peLleHNs, obecneumsalolye CBOEBPEMEHHYIO 3BaKyaLMio
Ntofei M aBTOTPaHCMNOPTa B C/ly4ae nosKapa.

BbinonHeHHOE HaTypHoe obcnei0BaHME NO3BOUAO CAENATL CEAYIOLLEE 3aK/OUEHME MO OCHOBHbIM
XapaKTepUCTMKaM NOXKAPHOM 0NacHOCTU 0b6beKTa.

O6beMHO-NNAaHNPOBOYHbIE M KOHCTPYKTUBHbIE PELLIEHMA BbINOHEHbI B COOTBETCTBUM C NPUHATHIMU B
npoekxTe.

[na BHYTpeHHero NoapoTyLleHWa B 34aHUN MMEETCA NPOTUBOMNOXKapPHbIN BOAONPOBOA,
obecneumBatoLWmin pacxod Boabl 2x5 n/c, uto oteevaeT TpebosaHnam CHuMM 2.04.01-85* «BHyTpeHHMIA
BOAONPOBOA W KaHanM3auma 34aHniny. OQHaKo BOAOMPOBOA MOAHOCTbIO HE YKOMMM/IEKTOBAH U
HaxoauTcA B Hepaboyem COCTOAHUM.

Hapy:KHOe norKapoTylueHne npeaycMaTpUBaeTca oT MMAPaHTOB rOPoACKO BOAONPOBOAHOM CeTH.

CornacHo HIMB 110-99 cKknagckme NoMeLeHns ans XpaHeHus WepcTy, Mexa U U34enunii U3 Hero, a TaKkxke
CKNaACKMe NOMELLEHUA, PAaCNONOXKEHHbIe B NoABane, HE3aBUCUMO OT M/IOWAAN AONKHbI BbITb
o0b0opya0BaHbl yCTaHOBKAaMM aBTOMATMUYECKOrO NoXKapoTyweHus. Cuctema aBTOMaTUYECKOro
NOXXapOoTYyLEHWNA OTCYTCTBYET.



MorKkapoonacHble NoMeLLeHUs 3Taxkelh 06opya0BaHbl aBTOMATUYECKOMN NOXKAPHOM CUrHAIN3aLMNEN.

Mpu obcnegoBaHNKM CUCTEMbI aBTOMATUYECKOM CUTHanM3aumm 6bl10 YCTAaHOB/IEHO, YTO OHA HaxoAunach
B HEMCMNPABHOM COCTOAHUM.

3aaHne 06opyaoBaHO NEPBUYHBIMK CPEACTBAMM NOXKAPOTYyLWEHMA. PaccTosHWe oo 6aunxKaiiwen
no¥apHoW YacTu B npeaenax 4 KWIOMeTPOB.

BennunHa noxapHoM Harpysku B CKIaACKOM 34aHMM COCTaBAAET:

Ne n. n. HanmeHoBaHMe nomeLeHNi MNorkapHasa HarpyskKa, ML],)«/M2
1 KOHTOpCKMe nomeLeHunA 500-650
2 Knagosble 1750
3 BbiTOBblE NOMELLEHUA 350
4  |Cknaackue nomeLLeHus 500-2500
5 KOHTOpPCKME NoMeLLEeHNA CO CTeN1arKamm 900

[lnA OLUEHKM BO3MOMKHbIX MOTEPb NPOrHO3MPOBAINCh YCI0BUA MPOTEKAHNA MOXKapa NPU PasNYHbIX ero
cueHapusx:

1. CywecTByloliee cocTosiHMe 06beKTa: cMcTeMa aBTOMATUYECKOM MNOXKapHOM CUrHaIM3aUMM HaxoamuTcs
B Hepaboyem COCTOAHUMN, NoXKap 0bHAPYKMBAETCA MEPCOHAZIOM, UCMO/b3YIOTCA NEPBUYHbIE CpeacTBa
NOXKapoTyLLIEeHUA, NoApPa3AeNeHNA NOXKapPHOM 0XPaHbl BbI3bIBAOTCA NEPCOHAIOM C MOMOLLbIO
TenedpoHHOM CBA3M.

2. Ha 06beKTe BbINOMHEHbl PEMOHTHbIE PaboTbl: cMCTeMa aBTOMAaTUYECKOW NOXKapHOM cUrHanmsaumm
HaxoauTcA B paboyem cocToAaHUU. Micnosib3yoTcs NepBuYHbIe CPeACTBa NOXKapOoTyLEeHNs,
aBTOMAaTUYECKM NOAAETCA CUTHA/ Ha MPUEMHbIN MYHKT CBA3M C NOXapHOM YacTblo.

3. Ha 06beKTe CMOHTMPOBAHa CUCTEMA aBTOMATUYECKOTO MOMKAPOTYLIEHWS.

OI'IpG[l,E/'IﬂEM CoCTaBaiAloWMe maTteMaTU4eCKOro oxXmaaHnAa rogosbiX NOTEPb OT NOXKApPOoB Npun
BO3HMKHOBEHWNN NOXKapoB B Hanbonee NoOXapoonacCHbIX NOMeLLeHUNAX.

Mpu cBoeBpemeHHOM NPUBLITUKX Nogpa3aAeNeHUI NOoXKaPHOW 0XpaHbl B Npeaenax 15 MUH NpuHUmaem
YC/I0BUE, YTO Pa3BMTME NOXKAPaA NPOUCXOANT B NPeLesiax 0AHOro MOMELLEHMA HA y4acTKe pasmeLleHuns
NnoXapHOW Harpysku. MNaolwwagb NoXKapa B 3TOM C/ly4ae onpeaensaeTca IMHENHON CKOPOCTbIO
pacnpocTpaHeHUs ropeHnsa U BpeMeHeM 0 Hayana TyLEeHMUA:

Foo=niv B, Y =314(05x15)" =176 6

FN

Mpu NpubbITUKN NoapasaeneHuli NoXxKapHOW OXpaHbl B TedeHue 30 MUH NAOWaab NoXKapa MOXKeT
COCTaBUTbL:

F .= 31400,5% 300% = 706 6ad’



B cknaackom 34aHuKM naowanb 6yaeTt orpaHMyeHa NaoWwaabio NOMELLEHMI CKNAA0B, BbITOPOKEHHbIX
NPOTUBONOKAPHbLIMU CTEHAMU, - A0 561 M.

Mcxoaa 13 sKCnepTHOM OLEHKM, YUUTbIBaA OAHOPOAHOCTb BUAA FOPHOYMX BELLECTB MU MAaTEPMANOB.,

HanXyAWnM BapMaHTOM Pa3BUTMA NOXKapa NPUHUMAETCA NOXKap B OA4HOM U3 NOMELLEHWU, B KOTOPOM
v 2

COAEPKUTCA Hanbo blee KOIMYECTBO NOXKapHOM Harpysku - 2500 Mx/m".

B nomeLLeHMM BO3MOKEH 06 bEMHDIN NOXKapP, Pery/iMpyemblii BEHTUAALMEN.
PaccunTbiBaem NpoOAO/IKUTENbHOCTb NOXKapa no popmye

2500 = 561
f= ———————= 122
6285x72./1,2

Mo rpaduKy puc. 6 B 3aBUCMMOCTU OT NPOAO/IKUTENBHOCTM MOXKapa U NPOEMHOCTU NOMELLEHMA
onpegensem 3KBMBANEHTHYIO MPOAOIKUTENBHOCTD MOXKapa A1° KOHCTPYKUMI nepekpbiTha. OHa
cocTaBasieT 2 u. [peaen orHecToMKOCTU NepeKkpbITUS 34aHuaA |l cTeneHn orHectonmkoctu coctasaseT 0,75
y. CnepgoBaTenbHo, t,,, > 1, N B pe3ynbTaTe NoXapa BO3MOXKHO 06pyLLeHMe NepeKpbITUA U Nepexos,
ropeHus C aTaxka Ha aTaxk. [lnAa NpoTMBONOXaPHbIX CTEH SKBUBANIEHTHAA NPOAONKUTENIbHOCTb NOXKapa
coctasuT 3,5 4. CnegoBatenibHO, Npy 06bEMHOM CBOOOAHO PA3BMBAOLLEMCA MNOXKAPE BO3MOXKHO TaKXKe
obpyLeHne NPOTUBONOKAPHOM CTEHBI.

PaccunTbiBaem OXKuaaemble rofoBble NOTEPU NP Pas3IUYHbIX CLLEEHAPUAX Pa3BUTUA NOXKAPOB C YYeTOM
BO3MOXHOIO KO/IMYeCTBa TOBAPOB Ha NIOWAAMN NoXKapa B KaXKA0M BapuaHTe.

CToumocTb 1 m? 3/laHuNs BMecTe ¢ 0bopyaoBaHMEM:

B 1-m BapuaHTe - 2800 py6.;

BO 2-m BapuaHTe - 2812 pyb.;

B 3-m BapuaHTe - 2870 py6.,

B TOM YMC/Ie CTOMMOCTb 060pyA0BaHuA - 1400 py6/m’.

Ona 1-ro BapuaHTa:

M(rl;) = 0,0000094 x 11220 x 1400 x 4(1 + 0,98)0,79 = 924 py6/rop;

M(I,) = 0,0000094 x 11220 x 2800 x 561(1 + 0,98)0,52 x (1 - 0,79)0,95 = 34029,3 py6/roa;
M(I3) = 0,0000094 x 11220 x 2812 x 11220(1 + 0,98) x [1 - 0,79 - (1 - 0,79)0,95] = 68885 py6/roa.
na 2-ro BapuaHTa:

M(I1;) = 0,0000094 x 11220 x 1400 x 4(1 + 0,98)0,79 = 924 py6/roa;

M(IT,) = 0,0000094 x 11220 x 2812 x 176,6(1 + 0,98)0,52 x (1 - 0,79)0,95 = 10712,3 py6/roa;



M(I3) = 0,0000094 x 11220 x 2812 x 11220(1 + 0,98) x [1 - 0,79 - (1 - 0,79)0,95] = 68885 py6/roa.

[na 3-ro BapmnaHTa:

M(1;) = 0,000094 x 11220 x 1400 x 4(1 + 0,98)0,79 = 924 py6/ropm;

M(r,) = 0,0000094 x 11220 x 1400 x 120(1 + 0,98)(1 - 0,79 )0,86 = 6335,9 py6/roa;

M(I3) = 0,0000094 x 11220 x 2870 x 176,6(1 + 0,98)0,52 x [1 - 0,79 - (1 - 0,79)0,86]0,95 = 1530 py6/roa;

M(,;) = 0,0000094 x 11220 x 2870 x 11220(1 +0,98) x {1-0,79-(1-0,79)0,86-[1-0,79 - (1 -
0,79)0,86]0,95} = 9840 py6/roa,.

Takum 06pa30M, oGu.me OXunpgaemble rogoBble NOTePU COCTaBAT:

- NPU HapyweHUAX B mepax nomapHoﬁ 6630I'IaCHOCTM, Hepaﬁoqu\ COCTOSIHWUM CUCTEMbI aBTOMATUYECKOM
I'IO)K&pHOVI CUrHannsauumu:

M() =924 + 34029,3 + 68885 = 103838 py6/roa;

- Npu paboyem COCTOAHUN CUCTEMbI aBTOMATUYECKOM NMOXKAPHOM CUIHAIM3aLUMKM U cobatogeHUN Ha
0b6beKTE Mep NoXKapHOKM 6e3onacHoOCTU:

M(I1) = 924 + 10712,3 + 68885 = 80521 py6/roa;
- npu 060pyA0BaHUM OBbEKTA CUCTEMOM aBTOMAaTUYECKOTO NOMKapoTyLIEHUSA:
M(I) =924 + 6335,9 + 1530 + 9840 = 18629 py6/roa,.

PaccunTbiBaem 3HaYeHMe NoKasaTens ypoBHA NOXKapHOM 0NacHOCTU 414 CKNaacKoro Kopnyca. Ans
CYLLECTBYIOLLEr0 COCTOAHMA 34aHUA:

Yno= 103838 / 31416000 = 33 kon/100 py6.

Mpu BbINONHEHWUM Ha OBBEKTE NOXKAPHOW CUrHANMU3ALMM MO BCEM MOMELLEHUAM:

Yn.0=280521 /31416000 = 25 kon/100 py6.

Mpu 060pyA0BaAHMM NOXKAPOONACHbIX NOMELLLEHWIA CUCTEMOI aBTOMATUUYECKOTO TyLIEeHWA Noxapa:
Yno=18629 /31416000 = 5,9 kon/100 py6.

B cooTBeTCTBMM CO CMETHbIMM JAHHbIMW PACCYMTaHbl 3aTPaThbl, CBA3AHHbIE C O60pyAOBaHMeM uexa
YCTaHOBKaMUM aBTOMAaTUYECKOTO NOXKapOoTyLweHnA.

OHM cocTaBNAOT:

npu YCTpOl‘/JICTBe dBTOMATUHECKOTIO NOXapoTyweHnA:



K =485400 py6.;

Npwu pemMoHTe aBTOMATMYECKOM MOXKAPHOMN CUTHANM3aAUUMU

K= 137080 py6.

PaccumTbiBaem MHTErpasibHbI SKOHOMUYecKuii adpdeKT M no dopmyne (3) npn Hopme gMcKoHTa 10 %.

1-14 BapuaHT:

R:=0; n=0.

2-/A BApMaHT:

R:=103838 - 80521 =23317 pyb.

M =12412 py6. npu pacyete 3a nepuog B 12 nert.

log ocyuwecTeneHms R; K; 3 A (R-3)4 Yucrbii
NpoeKTa OMUCKOHTUPOBAHHbIN
NOTOK 40X040B NO
rogam NpoeKTa
1 23317 137080 - 0,91 21218 -115862
2 23317 - 1500 0,83 18108 18108
3 23317 - 1500 0,75 16363 16363
4 23317 - 1500 0,68 14836 14836
5 23317 - 1500 0,62 13526,5 13526,5
6 23317 - 1500 0,56 12217,5 12217,5
7 23317 - 1500 0,51 11127 11127
8 23317 - 1500 0,47 10254 10254
9 23317 - 1500 0,42 9163 9163
10 23317 - 1500 0,38 8280 8280
11 23317 - 1500 0,35 7636 7636
12 23317 - 1500 0,31 6763 6763
3-1 BapM1aHT:
R;=103838 - 18629 = 85209 py6.
M =41571,1 py6. npu pacyeTe 3a nepuoa B 12 ner.
log ocywiecTeaeHmn R: K: 3 A (R-3:)4 Yucrbii
NpOoeKTa OVNCKOHTUPOBAHHbIM
NOTOK 40X0Z0B NO
rofam NpoeKTa
1 85209 485400 - 0,91 77540,2 -407859,8
2 6631,8 - 3500 0,83 67818,5 97818,5
3 6631,8 - 3500 0,75 61281,7 61281,7
4 6631,8 - 3500 0,68 55562,1 55562,1
5 6631,8 - 3500 0,62 50659,6 50659,6
6 6631,8 - 3500 0,56 45757 45757




7 6631,8 - 3500 0,51 41671,6 41671,6
8 6631,8 - 3500 0,47 38403,2 38403,2
9 6631,8 - 3500 0,42 34317,8 34317,8
10 6631,8 - 3500 0,38 31049,4 31049,4
11 6631,8 - 3500 0,35 28598,1 28598,1
12 6631,8 - 3500 0,31 25329,8 25329,8

PacueTbl NoKa3bIBatoT LesfiecoobpasHOCTb 060pyA0BaHMA 34aHNA YCTaHOBKAaMM aBTOMATUYECKOro
MOKapoTyLLEHUA.

TOPTrOBbIA LLEHTP

ToproBbIi LEHTP NpeacTaBanaeT coboi ogHosTaXKHOe 34aHuMe naowanbo 967,2 m2. OCHOBHas naowaap -
671,1 MZ, BCrnomorartesibHas - 296,1 M.

B KOmMMieKc TOproBoro LeHTpa BXOAAT:
marasuH «lpoayKTbi»;

marasuH «lpomToBapbI»;

Kaode.

CTeHbl 34aHMA - KePam3UTOBETOHHbIE NaHeNn, NEPEropoaKM KMPNUYHbIE, YepaayHble NepeKkpbITUSA -
}enesobeToHHble NaHenu. Kposns - pybepounaHas.

3paHue |l ctenenu orHectorkocty no CHul 2.01.02-87.

MomeLlleHns pasgeneHbl NPOTUBOMNOMXKAPHBIMU NeperopogKaMm ¢ npeaenom orHectoiikoctn 0,25 n 0,75
y.

BHewHun ocmoTp »Ke1e300EeTOHHbIX U KUPMNUYHbIX CTPOUTE/IbHbIX KOHCprKLI'Mﬁ 340aHNA No3BoaAeT
cOenaTtb BbiBOA, 06 ux YAO0BNETBOPUTE/NIBHOM COCTOAHUMN.

B KOHCTPYKUMAX HE UMEEeTCA NOBPEXAEHNN, BAUAIOLWMX Ha UX Npeaen OFHECTOMKOCTH.
34aHKWe OCHALLLEHO NEPBUYHBIMU CPEACTBAMM MOXKAPOTYLLEHUA.

B cootBetctBum ¢ HMB 110-99 ToproBsble 34aHUA A0KHbI 6bITb 060pYA0BaHbI CUCTEMOWM
aBTOMATMYECKOW MOMKAPHOM CUTHAN3ALMN.

B pesynbTaTte O6C}'Ie,CI,OBaHMF| I'IOMeUJ,eHVIVI MarasmHoB u Kad)e M pacyeToB COCTaB/1EHa CBOAHAA Ta6m4u,a
C YKa3aHneM BeNTNYUHDbI nomapHoﬁ Harpysku B nomeleHunAax.

Ne n. n. HanmeHoBaHWe nomeLeHnin MoxapHaa HarpyskKa, ML],)«/M2
1 KoHTOpCcKue nomelueHuA 500
2  |ToproBbli 331 NPOAOBONLCTBEHHOIO MarasmHa 650

3 ToproBsbliit 331 Mara3mMHa NPOMTOBapPOB 500




Ne n. n. HanmeHoBaHMe nomeLeHni MNorkapHasa HarpyskKa, M/x/m*
4  |CKnaackue nomelweHun 1400-2500
5 MNoacobHble nomelleHNUs 600
6 BbiTOBblE NOMELLEHNA 450
7 ObeaeHHbIM 3an 250
8 KyxHs 1 noacobHble uexu 450

B 3a4aHumn TOProBoro UeHTpa MOoryT co3aatbCa cneayrouime CUutyaumun:

BO3HWMKHOBEHME ropeHna NponcxoamT 8 pabouee Bpemsa B 04HOM M3 NMOMELLEHWNIA, COTPYAHUKN C
NOMOLLbIO NEPBUYHBIX CPEACTB MOKAPOTYLIEHMA TYLIAT NOKAP Ha NAOLAAN He 6onee 4 m?;

noxap NPonCcXoauT BO BHepaboyee Bpems, aBTOMaTMYECKan CUCTEMA CUrHaAn3aumMm obecnevmsaer
CcBOEBpPEeMeHHbIl BbI30B NoApa3saeneHuii NoXKapHoi oxpaHbl, onepaTMBHble Noapa3aeneHus
Npr6bbIBaIOT Ha OBBEKT M MPUCTYNAOT K TYLLEHWNIO NOXKapa A0 ero pasBuTKsA 3a npeaesibl 04HOro
nomeLleHus;

noap NpoucxoauT B Hepabouee Bpems, CUCTEMA CUTHANN3aLIMM OTCYTCTBYET UK He cpabaTbiBaer,
onepaTtunBHble NoApasaeneHna npubbiBatoT Ha 06BEKT M NPUCTYNAIOT K TYLIEHUIO NOXKapa,
pa3BUBLLEroca 3a Npeae/bl 04HOro NOMeLLeHUs.

TexHWKO-3KOHOMMUYECKOE CpaBHEHWE BKtOYaeT: 1-i BapuaHT - 3gaHne He obopyaoBaHo
aBTOMaTMUYECKOW MOXKapHOM CUrHaNn3aumelt; 2-i BapuaHT - 34aHue 060pya0BaHO CUCTEMO
aBTOMATMYECKOMN MOMKAPHOM CUTHAN3ALMMK.

CToumocTb 1 M’ 3aaHKA BMecTe ¢ 060pya0BaHMeM:

B 1-m BapuaHTe - 2412 py6.;

BO 2-m BapwmaHTe - 2443 py6.,

B TOM 4YMcCae CTOMMOCTb 060pyaoBaHus - 1206 py6/M2.

[INA CKNaACKUX nomeLLeHuit P> 10 Kr/M?, B CKNaACKMX MOMELLEHUAX BO3MOXEH 06bEeMHbI NoXap,
perynampyemMbii BEHTUAALMNEN.

Onpep,enﬂeN\ CoCTaBiAlOWLIME MAaTEMATUYECKOIO OXXNAaHMA roa4oBbIX NOTEPb.

MaTtemaTtnyeckoe OXunaaHue rogosbiX NOTepPb OT NOXKapPoB, NOTYLEHHbIX NepBUYHbIMU CPpeacTBaMm
NoXapoTyweHunA, COCTaBuUT:

M(,) = 0,97 x 10° x 967,2 x 1206 x 4(1 + 1,3)0,46 = 4,8 py6/rop.

Mpu cBoeBpemeHHOM NPMBLITUK Nogpa3aeneHUIi NoXKapPHOW oXpaHbl B Npeaenax 10 MUH NpUHUMaem
YC/I0BUME, YTO Pa3BMTME NOXKAPA BOSMOXKHO B Npeaeax 04HOro nometieHus. ObpylueHnsa 0CHOBHbIX
CTPOUTENbHbIX KOHCTPYKLMIM B 34aHUK || cTENEHU OrHECTOMKOCTU HE NPOUCXOAMUT, BO3MOXKEH TOJ/IbKO



nepexoz rnoxapa B CMeXXHoe nomelteHue. MNaowanb NoXKapa B 3TOM CAyvae onpegensaerca NINHEeHOM
CKOPOCTbIO ropeHNA N BpemeHem 40 Hayaa TyleHuA:

B

= (v, By ) =3,14(0,5%10)* =78 54
Mpu BpemeHn npmbbiTns 30 MUH:

Boo=alv B ) = 314005300 = 706, 5a¢°

bl

PaccuntbiBaem BeIMUMHY ro0BbIX MOTEPD:
M(f1,) = 0,97 x 10°® x 967,2 x 2412 x 78,5 x 0,52(1 + 1,3)(1 - 0,46)0,95 = 1089,9 py6/roa,.

B cnyyasx Korga npmbbiTwe noapasaeeHnin NoXKapHOM oxpaHbl U HaYyano TyLWeHMA NPOUCX0AAT nocse
pa3BUTUA NoXKapa Ha 60/1bWOoN NAoLWaAN, NPOBEPAETCA BOSMOXKHOCTb 06pYLIEHNA CTPOUTENBHbIX
KOHCTPYKLMIA B pe3ynbTate AOCTUNKEHUA UMW Npeaena OrHecTonkocTu. [1a 3Toro nosibayemca
AAHHBIMUW, MONYYEHHbIMU NPU HAaTYPHOM 06CNe0BaHNN 06bEKTA U CBEAEHHbIMM B TabmLy.

Mcxoana U3 SKCNepTHOWM OLEHKM, YUNUTbIBAA 0AHOPOAHOCTb BMAA rOPOUMX BELECTB U MaTepunasos,
HanXy4Wnm BapuaHTOM Pa3BUTMA NOXKapa NPMHUMAETCA NOXKap B O4HOM U3 CKNAACKMX MOMELLEHWA, B
KOTOPOM COZLEPKUTCA HaUBObLLEE KONMYECTBO MOXKAPHOW Harpysku - 2500 MK/ m>.

B CKNaACcKOM MOMELLEHNN BO3MOXKEH 06bEMHBIN NOXKap, PEryIMpyemblii BEHTUAALMEN.
PaccunTbiBaem NpoAo/IKUTEbHOCTb MOXKapa no popmyie

,o 2500x20 .

6285%4.018

Mo rpadmkam puc. 6, 7 B 3aBUCUMOCTM OT NPOLO/IHKUTENBHOCTM NOXKapa U NPOEMHOCTM NOMELLEHNS
onpeaensem sKBUBASIEHTHYIO NPOAOC/IKUTEIbHOCTb NOXapa A1 KOHCTPYKLUM. OHa cocTasnseT 1,8 4
AN KOHCTPYKLMIA NOKPbLITUA U 2,5 4 o5 KOHCTPYKLMIA cTeH. Npeaen orHeCTOMKOCTM NOKPbITUA 343aHNA
coctasnseT 1y, cteH - 2 4. CnefoBaTeNbHO t,e > 1, U B pe3y/ibTaTe NoXKapa BO3MOXKHO 06pyLieHne
NOKPbITUA N OTPAXKAAIOLUMX KOHCTPYKLMIA MOMELLEHWNIA.

[nA onncaHHOro BapuaHTa Pa3BUTUA NOXKapa BEIMUMHA OXKUAAEMbIX FOA0BbIX NOTEPb COCTABUT:
M(f13) = 0,97 x 10 x 967,2 x 2412 x 967,2 (1 + 1,3)[1 - 0,46 - (1 - 0,46)0,95] = 4,8 py6/roa.

Takum 06pa3om, maTeMaTUYECKOE OXKMUAHME rOLL0BbIX NOTEPL OT MOXKAPOB HAa OBBLEKTE COCTABUT:
M(I1) = 47,7 + 1089,9 + 1510 = 2947,6 py6/roa,

anBeAEHHbIVI pacyeT cnpaseanune Npu Haanudnnm B 34aHNN CUCTEMbDI aBTOMAaTMYECKOM nomapHoﬁ
curHanunsaumu. Mpu ee oTCyTCTBUM OXKMOAEMble FO40Bble NOTEePU COCTABAT:

M(,) = 0,97 x 10° x 967,2 x 1206 x 4(1 + 1,3)0,46 = 47,7 py6/rop;



M(I,) = 0,97 x 10°° x 967,2 x 2443 x 706,5 x 0,52(1 + 1,3)(1 - 0,46)0,95 = 9935 py6/roa;

M(15) = 0,97 x 10° x 967,2 x 2443 x 967,2(1 + 1,3)[1 - 0,46 - (1 - 0,46)0,95] = 1530 py6/roa;
M() = 47,7 +9935 + 1530 = 11512,7 py6/roa.

PaccunTbiBaem 3HaYeHMe NOKasaTens ypoBHA NOXKapHOM ONacHOCTY.

B cnyyae ecnm Ha 06beKTe He BbIMOHAKTCA HEOBX0AMMbIE MPOTUBOMNOMKAPHbBIE MEPONPUATUSA:
Yno=11512,7/ 2332886 = 49 kon/100 py6.

Mpu 060pyL0BaHNM 34aHUIN CUCTEMOI aBTOMATUYECKOW NOMKAPHOMN CUTHANMU3ALMM U BbINOJHEHUMN BCEX
NPOTMBONOXKAPHbLIX MEPONPUATUIA:

Yno=2947,6 / 2362869,5 = 12,5 kon/100 pyb.

B cOOTBETCTBMM CO CMETHBIMM AaHHbIMW 3aTPaThl, CBA3aHHbIe ¢ 06opyaoBaHMEM 30aHMA
aBTOMaTMUYECKOW MOXKapHOM curHanmsauymeit, coctasaT K = 30622 pyb.

PaccunTbiBaem MHTErpasabHbli SKoHOMUYecKuii adpdeKT M no dopmyne (3) npu Hopme AMckoHTa 10 %.
R:.=11512,7 - 2947,6 = 8565 py6.

N= 4915 py6. npu pacyeTe 3a nepuog B 6 neT.

log, R: K: 3 pi| (R34 Yucrtoinn
OCYLLEeCTBNEHMUSA ONCKOHTUPOBAHHbIM
npoekKTa MOTOK 40X0A0B Mo
rogam npoekTta
1 8565 30622 - 0,91 7794,15 -22828
2 8565 - 500 0,83 6694 6694
3 8565 - 500 0,75 6049 6049
4 8565 - 500 0,68 5484,2 5484,2
5 8565 - 500 0,62 5000 5000
6 8565 - 500 0,56 4516 4516

3aaHue uenecoobpasHo 060pya0BaTb aBTOMATUYECKOW NOMKAPHON CUTHANM3ALMEN.

nPOU3BOACTBEHHOE 34AHUE 3ABOA 3/JIEKTPOOBOPYOBAHUA

np0M3BOACTBEHHOE 34aHNe OgHO3Ta*XHOe, MHOIronpoaeTHoe, NnpeaHa3Ha4YeHo AnAa n3rotoBaeHna n

06paboTKMN M3LENNI SINEKTPOTEXHUYECKON NpoayKumK. Maowaab, Ha KOTOPOU BbINOHANOCH

O6CﬂeAOBaHMG, coctasnset 34260 MZ. B 30aHUM nmetoTcA BCTPOEHHbIE U NPUCTPOEHHbIE MOMELLEHMUA.

OavH 13 nponetos naowaasto 10800 M, B KOTOPOM apeHAayemas naowanb UCnoib3yeTca noj,

npon3soacTBo Me6enm, BblaeneH I'IpOTVIBOI'IO)KapHOﬁ CTEHOM.




B cocTaBe 34aHvA NaowWaas pacnpeaenieTca caeAyowmum o6pa3om: CKNaacKan 30Ha - 4582 m?,
Npoun3BoACTBEHHAA - 29678 M.

HaTypHoe chnep,osaHme no3BO/IMNO CAeENATb chegyrouiee 3ak1o4eHne No OCHOBHbIM
XapPaKTeEPUCTUKaM nomapHon OMacHOCTM 06beKTa.

[na BHYTPEHHEero NoKapoTyLeHWs B 34aHUN UMeeTCA NPOTUBOMOMKaPHbIN BOAONPOBOA,
Hapy»KHOe noKapoTylueHne npeaycMaTpuBaeTca oT MmMApPaHTOB ropoACKO BOAOMNPOBOAHOM CceTH.

CornacHo HIMB 110-99 oaHo3TaxKHble 34aHUA NpeanpuATMiA naowaabio 6onee 1000 m? [JOJIXKHbI 6bITb
ob6opyaoBaHbl yCTAHOBKaMM aBTOMATMYECKOM NOXKapHOM CUTHaN3aLUMM, @ NOXKapoonacHble
NOMELLLEHUA - YCTAaHOBKAaMM aBTOMATUYECKOTO NOXKAPOTYLEHNSA, OAHAKO CUCTEMA aBTOMATUYECKOTO
NnoXapoTyleHuA oTcyTcTByeT. CUCTeMa aBTOMATMUYECKOWM CUIHaAIM3aLMM HAaXOAUTCSA B HEMCNPABHOM
COCTOAHUMN.

3aaHune o60pyA0BaHO NEPBUYHBIMU CPEACTBAMM NOMKAPOTYLLIEHNA.
PaccTosiHMe 4o 6aunKaiwel noxapHoM YacTy B npeaenax 4 KUAoOMeTpoB.

OYHKUMOHaNbHAA MOMKapHan 0MacHOCTb CTPOUTENbHOro 06bEKTA OLEHNBANACh BEPOATHOCTbIO
BO3HMKHOBEHMA NOXapa U BEIMUYMHOMN NOXKAPHOW HarpysKu.

BepoATHOCTb BO3SHMKHOBEHMA NOXapa npuHATa 3,1 x 10°. Ha ocHoBe [JaHHbIX 06cnegoBaHuA
CoCTaB/ieHa cBoAHanA Tabmua ¢ yKkasaHuem BeNnYmHbl GyHKLUMOHANbHOM NOXKapHOW Harpysku B
OCHOBHbIX NOMELLLEHUAX.

Ne n.n. HanmeHoBaHWe nomeLeHUM MoxapHaAa Harpyska, Mﬂ,)K/MZ
1 MexaHMYeCcKMni1 y4acToK 160
2 MeTannoobpaboTka 160
3 Y4acToK HAMOTKM 650
4 MpeccoBbl y4acToK 950
5 OKpaco4yHasa Kamepa 240
6 Y4acToK N1IaCTMAcCOBOM LUTAaMMOBKM 1100
7 CBapOYHbIA y4acToOK 180
8 MoiWika 160
9 BbiTOBblE MOMELLEHNA 100
10 [MpowusBoactso mebenu 1600
11  |AsTocepBUC 320
12  |CKknaackme nomeleHun 450-950

KaTeropus noxapHoM 0NacHOCTU NOMELLEHMS C NPOM3BOACTBOM Mebenn - B2, ocTanbHbIX NOMeLLEHUI -
B3 n B4, 3paHuA B uenom - B.

[NAa oueHKN BO3MOXKHbIX MOTepb NPOrHO3MPOBAANCh YCNOBUA NPOTEKAHUA NOXKapa:



1. Cyuiectsytolee COCTOAHNE 0BbEKTA: CUCTEMA aBTOMaTMUYECKOM MOMKapPHOMN CUTHANU3aLUMM HAX0AMUTCA
B Hepaboyem COCTOAHUM, NOXKap 06HaPYKMBAETCA NepPCOHaNoOM, UCMONb3YIOTCA NePBUYHbIE CpeacTBa
MOXapoTylleHWA, NoApa3Ae/ieHNA NOXKapPHOM OXpaHbl BbI3bIBAOTCA NMEPCOHAI0M C MOMOLLbHO
TenepoHHOM CBA3N.

2. Ha o6bekTe BbINO/HEHbl PEMOHTHbIE PaboTbl: CUCTEMA aBTOMATUUYECKOM NOXKapHOM CUrHaAN3auum
HaxoauTcA B paboyem cocTosHMU. Mcnonb3ytoTcsa NepBUYHbIE CPEACTBA NOXKAPOTYLLEHUS,
aBTOMaTMYECKM NOAAETCA CUrHaA Ha MPUEMHbIN NYHKT CBA3WM C NOXKAPHOW YacTblo.

3. CMOHTMpOBaHa CMCTEMA aBTOMATUYECKOro NOXapoTyLweHnA Ha naowaam 10800 m’ B nponerte, rae
pa3smMelLEeHO NPOM3BOACTBO Mebenn, OTPEMOHTUPOBAHA CMCTEMA aBTOMATUYECKOM NOXKaPHOWM
CUTHanM3aumu.

Oﬂpe,D,EIIHEM cocCTtaBaiAloWwne maTteMaTtn4eCKoro oxXmaaHnAa rogoBbiX NOTEPb OT NOXXAPOB Npn
BO3HWKHOBEHWU MOXaApPOB B Hanbonee NOoXapoonacHbIX NoOmeLlleHnAX.

B cnyuanx, Koraa npubbiTe nogpasaeneHuii NosxKapHoM oxpaHbl M Havyano TyWeHUA NPOUCXOAAT nocne
pa3BUTUA MOXapa Mo NAOLAaAM y4acTKa, NPOoBepPAETCA BO3MOMXKHOCTb 06pyLLIEHUA CTPOUTENbHbIX
KOHCTPYKLUMIA B pe3ynbTaTe AOCTUNKEHUA UMW Npeaena orHeCTOMKOCTH.

Ncxona N3 sKCnepTHOM OLLEHKM, HaUXyALWMM BApPUAHTOM Pa3BMTUA NOXKapa NPUHUMAETCA NoXKap Ha
y4acTke niowazbio 10800 M, B npegenax KOTOPOTo COAEPKUTCA HanBoIblLee KONMYECTBO MOKaPHOIA
Harpysku, pasHoe 1600 MK/ m>.

B nomeLLeHMM BO3MOKEH 06 bEMHDIN NOXKap, PeryiMpyemblii BEHTUNALMEN.

PaccunTbiBaem NpoAo/IKUTENbHOCTb MOXKapa no popmyie

1600 %1200
t= =176%.
6285x115,2./2.4

Mo rpaduKy puc. 6 B 3aBUCMMOCTU OT NPOAO/IKUTENBHOCTM MOXKapa U NPOEMHOCTU NOMELLEHNA
onpeaensaem sKBUBAJIEHTHYIO NPOAOCIKUTE/IbHOCTb NOXAPA AN KOHCTPYKLMIM NOKpbITMA. OHa
cocrasnseT 1,5 u. Mpeaen orHeCTOMKOCTU NOKPbITUA 38aHUA cocTasaseT 0,75 4. ChefoBaTensHo, t,, > I,
W B pe3y/sibTaTe Nokapa BO3MOXKHO 06pylLUeHMe NOKPbITUA.

PaccuntbiBaem OXHnaaemble rogosble NOTepu NPU PasINYHbIX CUEHAPUAX PA3BUTUA NOXKAPOB.
Ona 1-ro BapuaHTa:

M(;) = 3,1 x 10° x 34260 x 792 x 4(1 + 1,63)0,79 = 699,1 py6/roa;

M(IT,) = 3,1 x 10 x 34260 x 1584 x 706(1 + 1,63)0,52(1 - 0,79) x 0,99 = 33793,3 py6/roa;

M(I1;) = 3,1 x 10°® x 34260 x 1584 x 10800(1 + 1,63) x [1 - 0,79 - (1 - 0,79)0,99] = 10034,7 py6/roa.

na 2-ro BapunaHTa:



M(;) = 3,1 x 10° x 34260 x 792 x 4(1 + 1,63)0,79 = 699,1 py6/roa;

M(IT,) = 3,1 x 10°® x 34260 x 1589 x 176,6(1 + 1,63)0,52 x (1 - 0,79)0,99 = 8474 py6/ron;

M(I5) = 3,1 x 10°® x 34260 x 1589 x 10800(1 + 1,63) x [1 - 0,79 - (1 - 0,79)0,99] = 10066,3 py6/roa,
na 3-ro BapuaHTa:

M(,) = 3,1 x 10° x 34260 x 792 x 4(1 + 1,63)0,79 = 699,1 py6/roa;

M(I1,) = 3,1 x 10° x 34260 x 792 x 120(1 + 1,63)(1 - 0,79) x 0,86 = 4794,3 py6/roz;

M(I13) = 3,1 x 10° x 34260 x 1591 x 176,6(1 + 1,63)0,52 x [1 - 0,79 - (1 - 0,79)0,86] 0,99 = 1199,8
py6/roa;

M(,) = 3,1 x 10°® x 34260 x 10800 x 1591(1 + 1,63) x {1 - 0,79 - (1 - 0,79)0,86 - [1 - 0,79 - (1 - 0,79)0,86]
x 0,95} = 1439,8 py6/roa.

Taknm o6pa30M, O6LI.I,M€ OXunpgaemble rogosblie NOTePU COCTABAT:

- NPW HapYyLLEHUAX B Mepax NoXapHon 6e3onacHocTi, Hepaboyem COCTOAHMU CUCTEMbI aBTOMATHUYECKOM
NOKapHOW CUrHaM3aLMMK:

M(r1) = 699,1 + 33793,3 + 10034,7 = 44527,1 py6/roz;

- Npu paboyem COCTOAHUU CUCTEMbI aBTOMaTUYECKOMN NOXKapHOM curHanmMsaummn u cobnloaeHmum Ha
ob6beKkTe mep noKapHoi besonacHOCTU:

M() = 699,1 + 8474 + 10066,3 = 19239,4 py6/roa;
- npu 060pyA0BaHUN 0BbEKTA CUCTEMOM aBTOMATUYECKOTO NOMKapOTYLLIEHUA:
M(I1) = 699,1 + 4794,3 + 1199,8 + 1433,5 = 8133 py6/roa.

PaccunTbiBaem 3Ha4YeHMe NoKasaTeNs YPOBHA NOXKaPHOM ONAacHOCTU ANA NPOU3BOACTBEHHOIO Kopnyca.
[LNA cyLLecTByIOLWEro COCTOAHUA 30aHNA:

Yno=44527,1 /54267840 = 8,2 kon/100 py6.

Mpw BbINOAHEHUWN Ha OB BEKTE MOMKAPHOMN CUrHANU3ALMM NO BCEM MOMKAPOOMNACHLIM NOMELLEHUAM:
Yno=19180,9 / 54439140 = 3,5 kon/100 py6.

Mpu 060pyA0BaHMM 34aHUA CUCTEMOM aBTOMATMYECKOTO TyLIEHMWA NoXKapa:

Yno=8121,4 /54507660 = 1,5 kon/100 py6.



B cooTBeTCTBUM CO CMETHbIMM AAHHBIMWU PACCYMUTaHbl NPUBEAEHHbIE 3aTpaTbl, CBA3AaHHbIE C PEMOHTOM

CUCTEMbI aBTOMATUYECKOM ﬂO)KapHOVI CUrHannmsaumm mn c oﬁopy,u,osaHmeM 4acCTu Lexa yCTaHOBKamMmm

dBTOMATUYECKOIo NOXapoTyLieHnA. OHM cocTaBAAIoT:

npu pemoHTe aBTOMaTMYEeCKOM no»(apHoﬁ CUrHannsauumu:

K = 189500 py6.;

npw yCTPOICTBE B YaCTH Liexa naowaapto 10800 m” aBTOMaTUYeCKoro NOXKapOoTYLEHMA, @ B OCTaNbHOM

4acCTu Npu pemoHTe aBTOMaTUYECKOM nomapHoﬁ CUrHannsauumun:

K =250610 py6.

PaccunTbiBaem MHTErpasibHbI SKOHOMUYEcKuit adpdeKT M no dopmyne (3) npn Hopme gMckoHTa 10 %.

1- BapmaHT:

R=0; N=0.

2-1 BapuaHT:

R:=4452,1-19239,4 = 25287,7 pyb.

M =11243 py6. npu pacyeTe 3a nepuog, 8 20 ner.

lopa ocywecTBneHun R: K: 3 A (R-3:)4 Yucrbii
npoekTa ANCKOHTUPOBAaHHbIM
NOTOK 40X0A408 Mo
rogam npoekTa
1 25287,7 189500 - 0,91 23049 -166451
2 25287,7 - 1500 0,83 19744 19744
3 25287,7 - 1500 0,75 17841 17841
4 25287,7 - 1500 0,68 16176 16176
5 25287,7 - 1500 0,62 14748 14748
6 25287,7 - 1500 0,56 13321 13321
7 25287,7 - 1500 0,51 12132 12132
8 25287,7 - 1500 0,47 11180 11180
9 25287,7 - 1500 0,42 9990 9990
10 25287,7 - 1500 0,38 9039 9039
11 25287,7 - 1500 0,35 8326 8326
12 25287,7 - 1500 0,31 7374 7374
13 25287,7 - 1500 0,28 6661 6661
14 25287,7 - 1500 0,26 6185 6185
15 25287,7 - 1500 0,22 5233 5233
16 25287,7 - 1500 0,20 4758 4758
17 25287,7 - 1500 0,18 4282 4282
18 25287,7 - 1500 0,16 3806 3806
19 25287,7 - 1500 0,15 3568 3568
20 25287,7 - 1500 0,14 3330 3330




3-1 BapMaHT:

R, = 44527,1 - 8133 = 36394,1 py6.

M =357697 py6. npu pacueTe 3a nepuog B 20 net

lopn R: K: 3 A (R+-3:)4 Yncrbii
ocyLiecTsneHua ANCKOHTUPOBAHHbIA
npoekKTa NoTOK 40X0A408B Mo
rogam npoekTta
1 36394 250610 - 0,91 33188 -217491
2 36394 - 2500 0,83 28132 28132
3 36394 - 2500 0,75 25421 25421
4 36394 - 2500 0,68 23048 23048
5 36394 - 2500 0,62 21014 21014
6 36394 - 2500 0,56 18981 18981
7 36394 - 2500 0,51 17286 17286
8 36394 - 2500 0,47 15930 15930
9 36394 - 2500 0,42 14235 14235
10 36394 - 2500 0,38 12880 12880
11 36394 - 2500 0,35 11863 11863
12 36394 - 2500 0,31 10507 10507
13 36394 - 2500 0,28 9490 9490
14 36394 - 2500 0,26 8812 8812
15 36394 - 2500 0,22 7457 7457
16 36394 - 2500 0,20 6779 6779
17 36394 - 2500 0,18 6101 6101
18 36394 - 2500 0,16 5423 5423
19 36394 - 2500 0,15 5084 3084
20 36394 - 2500 0,14 4745 4745

TaknMm o6pa3om, SKOHOMUYECKM LEenecoobpasHbIM ABAAETCA PelleHne, B KOTOPOM NpeaycmaTpuBaeTca
obopyaoBaHue oTAeNeHUs No NPonsBoaAcTBY mebenu Kateropum B2 yctaHoBKaMmn aBTOMaTUUYECKOTO
TyweHMA NoXapa, a 0CTa/ibHbIX nOMELLI,EHVIVI - YCTaHOBKamu aBTOMaTUYeCKOM nomapHoﬁ CUrHaAn3aumnn.
3A0AHUE OBLLECTBEHHOIO HASHAYEHUA

AAMMHUCTPATUBHBIW KOpnyc NpeacTaBaseT coboi 4-3TaxKHoe 34aHue ¢ NoaBasiom.

Mnowaab 3acTPOiKM 34aHKMA - 1342 M. O6wasn passepHyTas niowaab 34aHuaA - 5368 M.
KOHCTpYKTUBHOE pelleHne 34aHuA cneaytoulee:

dyHAaMeEHTbI - BYTOBbIE IEHTOUHbIE;

HAPYXHbl€ U BHYTPEHHUE CTEHDbI - KUPNUYHbIE, MEPETOPOAKN KMPNMUYHbIE U TUNCONINTOBbIE, HAPYXKHbIE
CTeHbl 06}1MLI,OBaHbI NINTKAaMUN U3 paKyLLleYHUKa,

nepeKkpbITUA - )'KeJ'Ie306eTOHHbIe,'




KpoB/if - pybeponaHas no xene3obeToHHbIM NANTam.
3paHue otBeyaeT |l cteneHn orHectoikoct no CHuM 2.01.02-85*.

MnaHMPOBOYHOE peLleHne 34aHMA NpeacTaBaseT coboit Habop agMUHUCTPATUBHBIX U ObITOBbIX
NMOMELLLEHWNI, UMEIOLLMX BbIXOAbl B 06LMe KOpUaopbl, Beayluime B BeCTUOH0/Ib U B IECTHUYHbIE KNETKM.

O6bEeMHO-NNAHNPOBOYHbIE Y KOHCTPYKTUBHbIE PELLIEHWA, OTPAXKEHHbIE B 3CKM3HOM NPOEKTe, OTBEYAIT
TpeboBaHMam CHuMM 2.01.02-85* «MpoTruBonoxapHble Hopmbi» M CHuMM 2.08.02-89* «O6w,ecTBeHHbIE
3[,aHVSA N COOPYHKEHMUAY.

[na BHYTPEHHEro NoapoTyLleHMA B 34aHNUN UMeeTCA NPOTUBOMNOMKaPHbIN BOAONPOBOA,.
Hapy:KHoe noKapoTylueHe NpeaycMaTpuBaeTca oT MMApPaHToB rOPoACKOM BOAONPOBOAHOM CEeTH.

BbinoaHEeHHOEe B COOTBETCTBUM C METOAMKOﬁ HaTypHOEe O6CJ'I€[],OBaHVIe no3BOJINNO COENATb cnegytouwmne
3aK/TI04EHNA NO OCHOBHbIM XapPaKTEPUCTUKAM no»(apHoﬁ OMacHOCTM 06beKTa.

OTCTYNNEHMI OT NPOEKTHOIO PELUEHNA B KOHCTPYKTUBHOM PeLUeHMM 34aHNA NPU HAaTyPHOM
obcnenoBaHMM He 06HaApYKEHO.

BHewHMM OCMOTpP HeCywmnx n orpaxkaatowmx CTpontenbHbIX KOHCprKLI,Mﬁ NO3BONIAET CAEeNAaTb BbIBOA, 06
MXyaoBaeTBOpPUTE/IbHOM COCTOAHUMN.

B 3paHUM BbINONIHEHO YCTpOVICTBO noABecCHbIX MOTO/IKOB B 06LLI,MX Kopuaopax. 3a noaBecHbIMM
NOTO/IKaMU pa3MmelleHa 3NEKTPOMNPOBOAKA.

34aHMe OCHaLLEHO NePBUYHbIMM CPeACTBaMM NOXKAPOTYLIEHMA.
3paHne 060pyn0BaHO aBTOMATMYECKOM MOXKAPHOM CUTHaNM3aumen.

CTaTMCTMYECKas BENMYMHA BEPOATHOCTM BO3HUKHOBEHWA NOKapa AN aAMUHUCTPATUBHOTO 3A4aHUA
- 2
coctasnset 5x10° 1/m” B rog.

MorKapHasA HarpysKa B KOHTOPCKMX MOMELLEHNAX 34aHNA ABNAETCA OAHOPOAHOMN U COCTOUT U3
AepeBsHHON mebenn, bymaru B CTOMNKAX, Py/IOHAX, Ha CTeNNaXKaX, OPrTEXHUKU. KOHCTPYKTUBHYIO
NOKapHYH HarpysKy COCTaBAAIT obpeLleTKa Yepaaka, 3anoIHEHNA NPOEMOB, OTAE/KA CTEH, MObI,
3/1eKTPONPOBOAKA.

B pesynbTaTte O6C/'Ie,Cl,OBaHMF| 34aHNA N pPacyY4eTOB COCTaB/IeHa CBOAHAA Ta6n14u,a C YKasaHnem BeIMYUHbDI
I'IO)'KapHOl‘/JI HArpy3ku B nomeLeHnax.

Ne n.n. HanmeHoBaHWe nomeLeHnin MoxapHaa HarpyskKa, ML],)«/M2
1 KoHTOpCKMe nomelLeHuA 500-600
2 BbiTOBblE MOMeELLEHNA 250
3  |ApxuB 1100
4  |CKnaackme nomeleHusn 900



Ne n.n. HanmeHoBaHMe nomeLeHni MNorkapHasa HarpyskKa, M/x/m*

5 |KoHdepeHu-3an 400
6 |Cronosas 250
7  |CNopTuBHbIN 3an 250

B npouecce akcnayaTaumm o6bEKTa B TeYEHUE ero cpoka GpyHKLMOHMPOBAHMA BOSMOMXKHO
BO3HWKHOBEHWE 3aropaHnii, KOTOPOE UK INKBUAUPYETCA, UM NEePeXoamnT U3 HayaNbHOW CTaaAnn B
pa3BMTOM NorKap. B cylecTBytowem 34aHMM BO3MOXKHbI Cieayolmne caydau:

BO3HUKLIEe 3aropaHue NMKBUAMPYETCA NepPBUUYHbIMU CPEeACTBaMM NOMKaPOTYLLIEHNUA, NAolaAb NoXKapa
2
He bonee 4 m*;

3aropaHue 06HaPYKMBAETCA CUCTEMOWN aBTOMATUYECKOM CUrHAIM3aLU MM, CUTHA O MoXKape NoCTynaeT B
NoXapHY OXpaHy U 3a Bpema A0 15 MUH NoKapHble NnoapasaeneHns NPUCTynatoT K Havany TyleHus
[0 pa3BUTMA NOrKapa Ha bonbLon naowaau;

aBTOMATMYECKas NOXapHas CUrHanm3aums He cpabaTbiBaeT Mo KaKoM-M60 NpPUYNHE, MOXKaAPHble
noapasgeneHuna NpubbIBaloT Noc/ie Pa3BUTMA NOXKapa Ha 3HAYMTENbHOM NioWwaau.

Onpeaensaem COCTaBAAIOLLME MaTEMATUUYECKOrO OXKMAaHMA roA0BbIX NOTEPb AN aAMUHUCTPATUBHO
Kopnyca

M(Iy) = 5 x 10 x 5368 x 1340(1 + 0,9)0,79 = 215,9 py6.

MaTemaTnyeckoe OXnaaHue rogoBbiX NOTEPb OT NOXKAPOB, NOTYLWEHHbIX NOAPa3AeNEeHUAMMU NOKAPHOM
OXpaHbl, NPUBbLIBLLMMU MO CUFHANY CUCTEMbI aBTOMATMUYECKOM MOXapHOW CUTHANM3aLMMN U HAaYaBLUNMM
TylleHMe B TedeHne 15 MUuH, paccunTbiBaem no popmyne

B =20, Bop 0 = 314(0,5x15)% =176.6 4

FH

Mpu cBoeBpemeHHOM NPUBLITUKX Nogpa3aeNeHUI NoKaPHOW 0XpaHbl B Npeaenax 15 MUH npuHnmaem
YC/I0BME, YTO Pa3BUTHE NOXKapa BO3MOMKHO B Npeaeniax 04HOT0o MOMELLEHNA UK MeXAY NOMELLEHUAMMU,
pasaeneHHbIMU NEPeropoaKamm ¢ Npeaesiom OrHeCcToMKocTH He 6osee 0,25 4. O6pyLeHMA OCHOBHbIX
CTPOUTENbHbIX KOHCTPYKLMI B 34aHMK || CTENEeHN OrHeCTOMKOCTU He NPOUCXOAMNT, BOSMOXEH TOJ/IbKO
nepexoz noapa B CMeXKHoe nomelleHue. MNaowanb NoxKapa B 3TOM Cyyae onpesenseTcs MMHenHoMm
CKOPOCTbIO FOPEHUA U BpEMEHEM [10 HaYyana TyLleHMs.

PaccunTbiBaem BEMYMHY rOA0BbIX MOTEPb:
M(I;) =5 x 10°° x 5368 x 2680 x 176,6 x 0,52(1 + 0,9)(1 - 0,79)0,95 = 2503,9 py6.

BO3MOXHOCTb pa3pyLUeHUA OCHOBHbIX CTPOMTE/IbHbIX KOHCTPYKLIMIA B 30HE NoXKapa onpeaenaerca
NCX0AA U3 CPaBHEHUA 3KBMBAZIEHTHOW NPOAO/IKUTENbHOCTb NOXKapa t,, C Npeaenammn orHecToMKoCTU
KOHCTPYKLUMIA [1, HaxoaaLWmxcsa Noa, ero Bo3AencTBuem.



Ncxoaa N3 aKCnepTHOM OLLEHKM, Y4MTbIBaA O4HOPOAHOCTb BUAA MOPHOYMNX BELLECTB MU MaTepmanos,

HanXyALWNUM BapMaHTOM Pa3BUTMA NOXKapa NPUHUMAETCA NOXKap B OAHOM U3 MOMELLEHWUI, B KOTOPOM
v 2

COAEPKUTCA Hanbo blee KOIMYECTBO NOXKapHOM Harpysku - 1100 MOx/m".

B nomeLLeHMM BO3MOKEH 06 bEMHDIN NOXKapP, PeryiMpyembiii BEHTUNALMEN.
PaccunTbiBaem NpoOAO/IKUTENbHOCTb NOXKapa no popmye

,__ P4 __1100x165
628548 6285x4./18

Sy

Mo rpaduKy puc. 6 B 3aBUCMMOCTU OT NPOAO/IKUTENBHOCTM MOXKapa U NPOEMHOCTU NOMELLEHUA
onpeaensem sKBUBAJIEHTHYIO MPOAO/IKUTE/IbHOCTb NOXKapa A1 KOHCTPYKLUMIM nepekpblTna. OHa
coctaBnseT 1,8 u. Mpeaen orHecTOMKOCTU NepeKpbITUA 34aHuMA || cTeneHn orHecToMKOCTU cocTaBaneT
0,75 u. CnepgoBaTenbHoO t,,, > 1, N B pe3ybTaTe NoXapa BO3MOXKHO 0bpyLLeHWe NepeKpbITUA U Nepexos,
rOPEHMUA C TaXKa Ha ITaX.

Mpeanonaraetca, 4To B TedeHne 30 MUH NponcxoanT cBoboaHOe pa3BMTME NoXKapa No Naowaaum, nocne
yero npubbiBLLME NOAPA3AEeHNA NOXKaPHOM OXPpaHbl JIOKaNAMU3YHOT ropeHme, 0A4HaKo elle Yyepes 15 MuH

noapa npomcxoamut obpyLieHne NepekpbITUA.

B pe3ynbtate cBo60AHOIO ropeHua B TeyeHne 30 MUH naowaab ropeHnsa npu HebaaronpuaTHOM
CLLeHapum noxapa, C y4eTOM Nepexoaa ropeHmns B CMEXHbIEe MOMELLEHUA U C YY4ETOM BO3MOXKHOTO
06pyLEHNs KOHCTPYKLMIA NepeKkpbITMA Yepes 45 MUH 1 pacnpocTpaHeHMA FOPEeHMA NO NAoLWaan
BTOPOrO 3Ta)Ka, COCTaBUT:

Foo=all Bt =314005%30)° +314(0,5%15)° = 916 5a¢°

,ﬂ,ﬂﬂ OMMUCAHHOIO BapuaHTa Pa3BUTUA NOXKapa Be/IMYNHA OXKNAaeMbiX FrO40BbIX NOTEPb COCTABUT.
M(1;) =5 x 10°® x 5368 x 2680 x 916,5(1 + 0,9)[1 - 0,79 - (1 - 0,79)0,95] = 1252,5 py6.

Takum o6pa30M, MaTemMaTU4eCKoe OXXnaaHme rogoBbixX NOTEPb OT NOXKAPOB Ha obbeKTe CoCTaBuT:
M() = 215,9 + 2503,9 + 1252,5 = 3972,3 pyb.

MonyyeHHble pe3ynbTaTbl pacyeTa NpMemMeMbl NPU YCI0BUN 060PYL0BaHUA BCEX NMOXKAPOOMNACHbIX
NMOMELLEHWNI CUCTEMOM aBTOMATMUYECKOI MOXKapHOM CUTHAM3aLMK U NPU ee HaZeKHOM paboTe.

O/ZHaKO BO3MOXHbI CUTYaLMM Npu Hepaboyem COCTOAHUM CUCTEMbI aBTOMATUUYECKOMN NOXKaPHOM
CUrHanmsaumuun. B aTom cnyyae coobLieHne 0 BOSHUKHOBEHUM MOXKapa B MOMKAPHYHO YacTb MOXKET
NPOM30MTN NOCNE ero PacnpPoCTPaHEeHNA Ha 3HAYUTEIbHOM NAOWAAM NPK NPMBLITUM NoAPa3AeNeHNi
noapHo oxpaHbl Yepes 30 MuH. Maowaab NoXKapa B 3TOM C/y4ae COCTaBUT:

Foo=alY,Bopr) =314(05%30)° = 706,54

C YYETOM 3TOro OXnagaemble rogoBblie NOTEPU OT TAKUX NOKAPOB COCTABAT:



M(IT,) = 5 x 10°® x 5368 x 2680 x 706,5 x 0,52[(1 + 0,9)(1 - 0,79)0,95] = 10016,8 py6.;
M(IT;) = 5 x 10 x 5368 x 2680 x 916,5(1 + 0,9)[1 - 0,79 - (1 - 0,79)0,95] = 1252,6 py6.
OGLLI,VIE OXunagaemble rogosble NOTeEPU COCTaBAT:
M(f1) = 215,9 + 10016,8 + 1252,6= 11485,3 py6.

PaccuntbiBaem 3HauYeHMe NoKasaTeia YPOBHA MNOXapHOM OnacHOCTU A4 aAMUHUCTPaTMBHO 34aHNA.
[NA cylecTByoLLEero COCTOAHMA 34aHNA:

Yno=3972,3 /14386240 = 2,7 kon/100 py6.

Mpu Hepabouem COCTOAHUM CUCTEMbI aBTOMATUYECKOMN NOXKAPHOM CUrHAaNN3aLNN:
Yno=11485,3 / 14386240 = 8,0 kon/100 py6.

30AHUE BAHKA

3paHue baHKa npeacTaBaseT cobol 3-3TaXKHbIA KOPNyc C NOABaJIOM.

O6uan pa3sepHyTan naowaap 3gaHus - 1307 m2.

KOHCTPYKTMBHOE pelleHne 30aHnA cneaytollee:

byHAameHTbI - 6YyTOBble IEHTOYHbIE;

HapyKHble N BHYTPEHHWE CTEHbI - KUPMNYHbIE U AepeBAHHbIE;

NepeKkpbITUA N NOKPbITUE - AePEBAHHbIE OLUTYKATYPEHHbIE.

3paHune otBeyaer Il cteneHn orHectoikocTn no CHuM 2.01.02-85%*.

B cooTtBeTcTBUM ¢ BHM 001-95 3aaHMe 6aHKa A0/1KHO 6bITb He HMKe || cTeneHn orHecTOMKOCTY.

MnaHMpPoOBOYHOE peLleHne 34aHMA NpeacTaBaseT coboit Habop agMUHUCTPATUBHbBIX U BbITOBbLIX
NOMELLLEHNI, UMEeIOLLMX BbIXOAbl B 06LMeE KOPUAOPbI, BeAyWwne B BECTUOI/Ib U B NECTHUYHbIE KNETKM.

B noaBane 3paHmA HaxoaATCA MacCTepCKaAa, KOoTeJ/ibHaA.
Ha nepBom 1 BTOPOM 3Ta*Kax pacnosioXeHbl C/'Iy)KE'6HbIe nomeuleHunA.

Ha TpeTbem aHTPeco/IbHOM 3TaKe Pacno/IoMKeHbl KNaaoBblie MOMELLEHUA U 33/ C BblYUC/IUTEIbHOM
TEXHUKOMN.

O6beMHO-NNAHNPOBOYHbIE N KOHCTPYKTMBHbIE PeLLEeHNA A0/XKHbl 0OTBeYaTb TpeboBaHMAM CHuI
2.01.02-85* «[MpoTtnBono*KapHble Hopmbl», CHMIM 2.08.02-89* «O6LEeCTBEHHbIE 34aHNA U COOPYKEHUAN
1 BHM 001-95 «3aaHua yupexgeHunit LeHTpanbHoro 6aHka Poccuinickoit Pepepaummn».



[lna BHYTPEHHEro NoapoTyLleHUA B 34aHNUN MMEeTCA NPOTUBOMOXapHbIN BOAONPOBOA,
obecneumBatoWwmin pacxoa soabl 2,5 n/c.

HapysKHoe nokapoTylueHue npeaycMmaTpuBaeTca oT MMApPaHTOB ropoACcKo BOAOMNPOBOAHOMN CETU C
pacxogom 60 n/c.

BbinonHeHHOEe B COOTBETCTBUM C MeTO,CI,MI-(Oﬁ HaTypHOE OGCIIE,D,OBaHVIe no3BOJINNO COENATb chegyoune
3aK/TI04EHMA NO OCHOBHbIM XapPaKTeEPUCTUKAM no»(apHoﬁ OMacHoOCTM 06beKTa.

B 34aHMMN nmeeTca YacTMyHOEe n3MeHeHue d)yHKLI,MOHafIbHOFO Ha3Ha4YeHNA HEKOTOPbIX ﬂOMELLI,eHMVI.

BHELHMIN OCMOTP HECYLMX M OrpaXKAatoLLnX CTPOUTE/NbHbIX KOHCTPYKLNIA NO3BONSET cAenaTb BbiBoA 06
WX YO0BNETBOPUTE/IBHOM COCTOAHMMU. B HEKOTOPbIX MecTax OTAeNKa U 06/1MLOBKa CTEH HE NO3BONAIOT
onpeaennTb COCTOAHME OCHOBHOM KOHCTPYKLUM.

B HEeKOTOpbIX 06X KOPUAOPAX UMEETCA roptodee NOKPbITUE nona.
34aHMe OCHALLEHO NEePBUYHbIMM CPeACTBAMM MNOXKAPOTYLIEHMA.

3pnaHne 060pya0BaHO aBTOMATUUYECKOM NOXKAPHOM CUTHANU3aUNEN, BbINOJIHEHHOW B COOTBETCTBUM C
npoekTom. [poeKToM nNpeaycMoTpeHa YCTaHOBKa CUCTEMbI CUTHAAN3aLMKM BO BCEX MOXKAPOONACHbIX
nomeuleHuAx noasana, 1-ro, 2-ro u 3-ro saTarkeu.

YacTb 34aHUA, B KOTOPOM BbINOJIHEHO M3MeHeHMe GYHKLMOHANIbHOIO Ha3HauYeHUs NomeLLeHNN,
ABNAETCA HE3KCNAYyaTUPYEeMOM U He NONHOCTBIO OCHALLEHHOW CpeAcTBaMMU NOXKapPOTyLIEHUA.

CUCTEMbI aBTOMATMYECKOIO NOXKaPOTYLWEHNA A1 KNaA0BbIX LLIeHHOCTEMN, NOMELLEHUA BbIYUCANTENBHOMO
LEeHTPa He NpeayCcMOTPEHO.

PaccuntaHHasa BenmMymMHa BEPOATHOCTM BO3HMKHOBEHUA NOXapa 414 34aHUA cocTaBaAeT 5x10° 1/m” B
rog.

Kak nokasano obcnepoBaHue, NoxKapHasa Harpyska B NOMeLLeHUAX 34aHNA ABNAETCA OAHOPOLHOM U
COCTOMT U3 AepeBsAHHON mebenun, bBymarn B CTOMKax, Py/IOHax, Ha CTeNaXKax, OPrTexHUKM.
KOHCTPYKTUBHYIO NOMKaPHYHO Harpy3Ky COCTaBAAIOT AePEBAHHbIE NEPEKPbITUSA, AEPEBAHHbIE CTEHbI,
3aMnoHeHNA NPOeMOB, OTAE/IKA CTEH, NOJbl, 3/1EKTPONPOBOAKA.

B pe3synbrate obcnenoBaHMA 34aHUA M pacyeToB COCTaB/IeHa CBOAHAA TabanLa € yKazaHWeM BEIMYMHbI
MOXKAPHOW Harpy3Ku B NOMELLEHUAX.

Ne n.n. HavmeHoBaHMe nomeLleHni MoxapHan Harpyska, M/ m*
1  |OducHble 1 0b6cnyxKuMBaloLME NOMELLLEHNS 500-600
2 BcnomoraTtesibHble 1 O6bITOBbIE NOMELLLEHUA 250
3  |ApxuB 2500
4  |CKnaackue nomeleHun 900
5 |KoHdepeHu-3an 400
6  [3an BblMUCAUTENBHOM TEXHUKMU 650



Ne n.n. HanmeHoBaHMe nomeLeHni MNorkapHasa HarpyskKa, M/x/m*
7 KoTenbHas 250

8 Macrtepckas 700

Kpome ¢yHKLMOHaNbHOM NOXKAPHOMN Harpy3Kn, KOHCTPYKTUBHAA NOXapHaA Harpyska coctasnsaeT 850
M/ M2

AOMUHUCTPATUBHOE 3[jaHNE COCTOUT 13 HeBONbLIMX MOMELLLEHWUIA N BMA, NOMKapa B HUX MOMKET 6bITb
onpefenieH pacyeTom. PacnpocTpaHeHne noskapa 3a npeaesibl NOMeLLEHNI BO3MOXHO B pesy/ibTaTe
FOPEHUA roPIOYMX KOHCTPYKLMIA MM AOCTUNKEHMA NPpeena OrHeCTOMKOCTM OrpaXKaatoLmumm
KOHCTPYKLMAMM.

B cnyyanx TyweHWA noxapa nepBUYHbIMM CPEACTBAMM UAM NPUOLIBLUMMMK NO CUTHANY aBTOMATUYECKOM
MOXKaPHOW CUTHAaNN3aLMM NoAPaA3LENEHUAMMN NOXKAPHOM OXPaHbl, O4EBUAHO, PA3BUTME NOXKapPa
NPOUCXOAMT TOJIbKO B NpeAenax 0g4HOro NoOMeLLeHMA MU Ha naowaam staxa. O4HaKo Npu OTKase 3TUx
CPeACcTB BO3MOXKEH TPETUI CLLeHapUii NoyKapa. B aTom cnyyae nocne pasBuTUA NoXKapa no naowaam
CYLLLECTBYET BEPOATHOCTb NEPEXOAA FOPEHMA HA BblLLENEKALLNE ITAXKM, B CMEKHbIE MOMELLEHUS.
Mepexon ropeHma MOXKET NPOU30INTUN B pe3yabTaTe roPeHUs U 06pYLIEHNA MEXKAYITAXKHbLIX NEPEKPbLITUN.

Onpegaensem CoCTaBAAIOLWME MAaTEMATUUYECKOTO OXKMAAHMA TOA0BbLIX NOTEPb ANA 34aHMA BaHKa.
2
CroumocTb 1 m”- 9000 pyb6.

M(;) = 5 x 10°® x 1307 x 4500 x 4(1 + 0,9)0,46 = 102,7 py6.

Mpu cBOEBpEMEHHOM NpUObLITUKN NoApPa3AENeHMIA NOXKAPHON OXpaHbl B npegenax 10 MUH NpUHMMaeEm
YCN0BUE, YTO Pa3BUTME NOXKapa BO3MOXKHO B Npeaenax 04HOro NOMELLEHMA UAN MeXAY NOMELLEHUNAMMU,
pasgeneHHbIMM neperopoakamu. ObpyLIeHNA OCHOBHbIX CTPOUTENbHbIX KOHCTPYKLUMM B 3a4aHnun ||
CTeNeHN OrHeCTOMKOCTU NPU CBOEBPEMEHHOM Hayasne TyLleHMA NoXKapa He NPOUCXOAMUT, BO3MOXKHO
TOJ/IbKO pacnpocTpaHeHme noxapa Ha aTaxe Ha naowaan 450 M.

PaccunTbiBaem BeIMUMHY ro0BbIX MOTEPb MPU PACNPOCTPAHEHUN NOXKapPa NO ITAXKY:
M(f1;) =5 x 10°° x 1307 x 9000 x 450 x 0,52(1 + 0,9)(1 - 0,46)0,95 = 13414 py6.

MNcxops n3 sKCnNepTHOM OLEHKM, YyUUTbIBaA O4HOPOAHOCTb BUAA FOPIOYUX BELLLECTB U MaTepuasos,
HaUXyALWNUM BapMaHTOM Pa3BUTMA MoXKapa NPUHMMAETCA NOXKap B 04HOM U3 NMOMELLEHWUI, B KOTOPOM
COAEPKUTCA HanBobLLEE KONMYECTBO NOKAPHOM Harpysku - 2500 M/k/M?. YuuTbiBas, 4to
CTPOUTENbHbIE KOHCTPYKLMK 34aHKi |ll cTeneHn orHecToMKOCTH 3aLmLLEHb! AePEBAHHbIMM
KOHCTPYKLMAMM U COCTABAAIOT AONOJHUTE/IbHYIO FOPHOYYIO HarpysKy, Npu cB0604HOM Pa3BUTMM MNoKapa
pacnpocTpaHeHune noxapa NPoMCXoAMT No BCeMY 34aHMIO.

[lna onvcaHHOro BapuaHTa pa3BUTUA MOXKapa BENMYMHE OXKMAaEMbIX TOA0BbIX NOTEPL COCTABUT:
M(f3) = 5 x 10°° x 1307 x 9000 x 1307(1 + 0,9)[1 - 0,46 - (1 - 0,46)0,95] = 4294 py6.
Takum ob6pasom, maTemaTMyeckoe OXuaaHue rofoBblX NOTEPb OT MOXKAPOB HAa O6BbEKTE COCTABUT:

M(M) =102,7 + 13414 + 4294 =17811 py6.



MonyyeHHble pe3ynbTaTbl pacyeTa npMememMbl Npu yciaoBnmn 06opyaoBaHUA BCEX NOMXKaPOOMnacHbIX
NMOMELLEHNIN CUCTEMOMN aBTOMATUUYECKOM NOXKapHOM CUTHAAM3aLMK U NPKU ee HafexXHoW pabore.

OHaKO BO3MOXKHbI CUTyaLMM Npu Hepaboyem COCTOAHUM CUCTEMbI aBTOMATUYECKOW MOXKaPHOM
CUTHaNN3aLMMN, BOSHUKHOBEHUM NOXKapa B NOMeELLEHMAX, He 060pyA0BaHHbIX CUCTEMOW MOXKaPHOM
CUTHANN3ALMN UM B MOMELLEHMAX, B KOTOPbIX OTCYTCTBYHOT Tpebyemble N0 HOPMam YCTaHOBKM
aBTOMaTMYECKOro TyLIeHMA noxapa. B atom cnyyae coobuieHne o BOSHUKHOBEHMM MOXKAPa B NOXKAPHYHO
YacTb MOXKET NPOU30ITIN NOC/e ero PacNPOCTPAHEHUS Ha 3HAYMTEIbHOM NoWaan 40 NPUbLITUSA
noapasaeneHnii NoxKapHom oxpaHbl.

C YYETOM 3TOro OXXMaaemble rogoBblie NOTEPU OT TAKUX NOXKAPOB COCTABAT:

M(I1,) = 5 x 10°® x 1307 x 9000 x 1307 x 450 x 0,52(1 + 0,9)(1 - 0,46)0,95 = 38962 py6.
M(15) =5 x 10°® x 1307 x 9000 x 1307(1 + 0,9)[1 - 0,46 - (1 - 0,46)0,95] = 4294 py6.
O6LLI,ME OXunpgaemble rogosble NOTEPU COCTABAT:

M(I1) = 102,7 + 38962 + 4294 = 43359 py6.

PaccunTbiBaem 3HaYeHMe NoKasaTens ypoBHA NOXKapHOM onacHOCTU oA 34aHuaA 6aHKa. Mpu paboyem
COCTOSIHUM CUCTEMbI aBTOMATUUYECKOW NOMKAPHOMN CUTHANMU3ALMM:

Yno=17811/11765700 = 15,1 kon/100 py6.
Mpyn Hepaboyem COCTOAHWUM CUCTEMbI aBTOMATUYECKOM MOXKAPHOW CUrHANAU3aLMN:
Yno=43359 /11765700 = 36,8 kon/100 py6.

PacueTbl NOKasbIBatoT, YTO B 34aHUKM HaHKa |ll cTeneHW OrHeCTOMKOCTU B C/ly4ae BOSHMKHOBEHMA NOXKapa
BO3MOXeH 60nbLIOM MaTepuasbHbIN yuLepb gake npu 06opyaoBaHMM BCErO 34aHMA CUCTEMOM
aBTOMATMYECKOM NOMKAPHOW CUrHanu3aLummu. B cnyvae ganbHenwero pasmelleHms B 3TOM 34aHUKM BaHKa
MOXKeT ObITb PEKOMEHAOBAHO BbINOJIHEHWE PABOT NO PEKOHCTPYKLMU 34aHUA N 3aMeHe AepPeBAHHbIX
KOHCTPYKLMIA NEPeKPbITUA Ha KOHCTPYKL MU, OTBeYatowme TpeboBaHNAM 38aHWi |l cTeneHn
OrHEeCTOMKOCTM.

LLEX SKCTPAKUUUN MACNO3KCTPAKLLMUOHHOIO NMPOU3BOACTBA

Llex aKkcTpakumu npeactaBnaet coboi 4-staxkHoe 3aaHue || cTeneHn orHecTomKkocTy.
Mnowagb 3TaXKa 34aHMA coctaBaaeT 636 M.

KaTeropus B3pbIBONOMKAPHOM ONAaCHOCTM 34aHuA - A.

Kapkac 3gaHus - CO0pHbIN KenesobeToHHbIN.

34aHue umeet Hecyuwune CTeHbl U3 C60prIX Kenes3obeToHHbIX NaHeneln u KMpnn4yHble Neperopogrku.



MepeKpbiThe - cbOpHbIe Kene3o06eToHHbIE KOHCTPYKLUNN.

YeTBepTbIl 3TaXK - OAHOMPOIETHbIN, NePEeKPbITbIN COOPHBIMU Kene306eTOHHbIMN KOHCTPYKLUMAMMU.

Kposns - pybeponaHas.

Monbl - BETOHHbIE N MEeT/IaxCKas NAUTKA.

B3pbiBO6E30NaCHOCTL 34aHNA 0becneynBaeTca 3a CYET HaIMYMA NErKo COPaCcbiBaEMbIX KOHCTPYKLMIMA,
OYHKLMIO KOTOPbIX BbIMONHAOT OKOHHbIE NPOEMbl.

O6'beMHO-I'I}'IaHVIpOBO‘-IHbIe N KOHCTPYKTUBHbIE pelleHnAa 34aHNA BbINOJIHEHbI B COOTBETCTBUU C
Tp66OBaHMﬂMM HOPMATUBHbIX AOKYMEHTOB.

3naHMe 060pyA0BaHO YCTAHOBKOW aBTOMATUUYECKOrO MOXapoTyLEHUA, NePBUYHbBIMM CPeACTBaMM
NOXKapPOTYLLUEHNA N NepeBUNKHbIMWU YCTPOUCTBAMMN A8 UX TPAHCNOPTUPOBAHMA.

B 34aHUN nmeeTcA BHYTPEHHMI NOXKAPHbLIN BOAONPOBOA,

Macno3KCTPaKLUMOHHbIE NPOM3BOACTBA ABNAOTCA B3PbIBO- M NOXapoonacHbIMM. ITO 06bACHAETCA KaK
CBOICTBaMWM PacTBOPUTE/IEN, TaK M XapaKTePMCTUKaMM TEXHONOMMYECKoro npouecca. Haxogsweecs B
o60opoTe 60/blIOe KONMHYECTBO PaCTBOPUTENA B Pe3y/bTaTe yTedeK yepes HenAoTHOCTM annapaTypbl
MO3KeT 06pa30BbIBaTb rOPHOYME M B3PbIBOOMACHbIE CMECH.

Haunbonee onacHbIMKU cBOMCTBaMM 0613 4a10T PacTBOPUTENN, NPUMEHSAEMbIE A/1A IKCTPAKLUMKN (6EH3MH,
ANXNOP3TaH, rekcaH).

Cblpbe, I'IO!1y¢a6pVIKaTbI, roToBand NpoAaykKumna n oTxodbl NpeaAnpuATNA TakKe BeCbMa ONnacHbI.

anl-IVIHaMVI BO3HMKHOBEHUA NOXapa MOTyT NOCNYXUTb caeayrouime ABneHUA:

- TeNN0Bble NPOABAEHUA 3NEKTPUYECKOTO TOKa NP KOPOTKOM 3aMblKaHWUK, 6ObLLIMX NEePexoaHbIX
COMPOTUBAEHMSAX, 3aMbIKaHWUM 1 Pa3MbIKaHWUKN NYCKOBbIX YCTPOMCTB MU3-3a HEMCMNPABHOCTEN UK
HebpeKHOW 3KCNAyaTaunn CeTel, aNeKTpoaBUraTenel 1 annapaTypbl;

- pa3psAAbl CTaTUYECKOro 3/1eKTPUYECTBA, LOCTAaTOYHbIE A5 B3PbIBa 6HEH30- UM MbINEBO3AYLWHbIX
cmecei, KoTopble 06pa3syoTCA NPU: ABUMKEHUU LIPOTA, *KMbIXOBOW KPYNKKU U NblAWU B MTHEBMOYCTPOMCTBAX
MO CaMOTEYHbIM M acnMpaLMOHHbIM TPyBam; nepekadke sKCTPaKLUMOHHOIro 6eH3MHa U MUCLLENbI MO
Tpy6am, a TaKk»Ke Npu CIMBOHANMBHbBIX Onepauusax; pabote peMeHHbIX Nepeaay U pe3MHOBbIX
KOHBEWEPHbIX NIEHT;

- CamoBO3ropaHue CNOCOBHbIX K 3TOMY roprYUX MmaTepnanos,;

- TPEHWME C BblaeneHnem tenna;

- NICKPbl MEXaHNYECKOIro NponcxoxXaeHuma.



dYHKUMOHANbHAA NOMKapHasA HarpysKa B NPON3BOACTBEHHbIX MOMELLEHUAX COCTOUT M3 FOPHYNX
MaTepuanoB U NerkoBOCNIaMEHSAIOLWNXCA MUAKOCTEN, HaX0AALWMXCA B TEXHONOTMYECKOM
obopynosaHun. B uexe B 060poTe B TEXHO/IOTMYECKOM NpoLecce HaxoauTcsa 60/blIOe KOIMYEeCTBO
pacTBopuTenei n nonydpabpmnkatos. KONMYECTBO UX MOXKET A0CTUraTb HECKONbKUX TOHH. B pe3ynbTtaTe
yTeyeK yepes HenAoTHOCTM annapaTtypbl B NPOU3BOACTBEHHbIX NOMELLEHUAX MOryT 06pa3oBbiBaThCA
roptoune 1 B3pbiBOOMaCHbIE CMECU NapoB PacTBOPUTENS C BO3AYXOM.

AHanM3 NoXKapHOI ONacHOCTU LLeXOB 3KCTPAKLMM NOKa3biBaeT, YTO B LieXe 3KCTPaKL MM BeNNKa
OMNacHOCTb B3PbIBa U NPUYMHOM MOXKapOB B OCHOBHOM CTaHOBMUTCA B3PbIB, KOTOPbIN MPOUCXOAMT B
pe3ynbTaTe HapyLlleHUA NPaBua TEXHUKM 6e30NacHOCTM U PEXUMHbBIX NPOTMBOMOXAPHbIX TpeboBaHN
3KcnayaTauum TeXHON0orMYeckoro obopyaoBaHms.

CLI,EHapMM BO3MOXHbIX NOXapoB B Uexe 3KCTpakunm Mmoryt 6bITb ONMCaHbI cieayrouwmmm BapmaHTamu.

1. CucTema aBTOMAaTMYECKOrO NOXapOoTyLIEHUA HaxoaAUTCA B Hepaboyem COCTOAHMM, NOCNe B3pbiBa
NPOUCXOAUT pacnpocTpaHeHUe ropeHna B o6beme NoMeLLeHUA; NoXap obHapyKnsaetca
aBTOMaTUUYECKOM cMCTEeMOMN 0BHapY»KeHUA NoXKapa, CUrHaN O NoXKape nepeaaercsa Ha NpUemHoe
YCTPOMCTBO, NoApPa3AeeHNA MOKapPHOM OXPaHbl Bbi3bIBAOTCA NEPCOHAZIOM C MOMOLLbIO TesiepOHHOM
CBA3MN.

2. Cuctembl aBTOMATMYECKOTO NOXKAPOTYLIEHMA U CUTHANM3ALMM HAXO4ATCA B pa6oqu COCTOAHUMN,
TyweHune noxapa nponssoanTca aBTOMATMYECKOM CUCTEMOW NoXapoTyweHnA, aBTOMaTUYECKHN
noaaeTcAa CUrHan Ha FIpMeMHbIVI NYHKT CBA3U C nomapHoﬁ 4acTblo.

3. CuCTeMbl aBTOMaTUYECKOTO MOXKapOTYLLIEHUA N CUTHANM3ALMWN OKa3blBatoTCA HeahhEKTUBHbBIMU UK
He cpabaTbiBatoT. [ocne B3pbiBa NPOUCXOAUT PacnpoCTpaHeHMe noxapa no 3gaHuio. TyleHne
OCYLLECTBAAETCA NOAPA3AENEHMAMMN NOKAPHOMN OXPaHbl, MPUBbLIBLLMMM NO BbI3OBY NepPCcoHana.

Mpw NpnbbITUM NoAPa3AENEeHNIN NOXKAPHOM OXPaHbl B TEYEHWE 5 MMH 10 OKOHYAHMA HaYa/IbHOM CTaanm
noxapa t,c; NPUHMMaEM yCI0BUE, YTO Pa3BUTHE NOMKAPaA NPOUCXOANT HA yHaCTKe pasmeLleHus
MOXKapHOW HarpysKku, T.e. UMeeT MEeCTO /IOKaNbHbIM Noxap. MNaowaab noxapa B 3TOM C/yyae
onpeaenseTcs IMHeMHOW CKOPOCTbIO PACMPOCTPAHEHUA ropeHus - 20 M/MUH U BpeMeHeM A0 Havana
TyLLUEeHUA:

_ 2 _ 2
e = 20V B g 17 = 314020 5)
OuyeBMAHO, YTO NPU PACNPOCTPAHEHUM FTOPEHMA NO MOBEPXHOCTU CO CKOPOCTbIO 20 M/MUH NoWaAb

no<apa 6YAET paBHa naowaau nomelleHua. Passutme noxkapa No Bcemy nomeLeHUo Npomucxoamt
TaKXXe B pe3y/ibTaTe B3pblBa.

YcTpoicTtBo 60PTUKOB BOKPYF NOXKapoonacHoro 060pyaoBaHMa NO3BOASET OrPaHNYmMTb Naolaab
noKapa npu ropeHnumn pasnnBLLENCA TOPIoYEi AN NEerKOBOCNNaMEHSIOLLLENCA KNAKOCTH.

Ana Takom cuTyauum onpegenaem sug noxapa. B nomeweHnmn BoO3mMoxeH JIOKaNbHbIN noXap.
PaccuntbiBaem NPOAO/TIKUTENIbHOCTDL Z1IOKAJ/IbHOTO NOXapa npu cheayrwnx ycnosmnax:

naoLwaab noxapa F =25 MZ;



CKOpPOCTb BbiropaHma M = 2,66 Kr/M%-MUH;

BbICOTA NOMELLEHUA - 6 M;

Konnuectso JIBXK - 1300 Kr

t=1300/2,66 x 25 = 22 MuH.

Bbluncnaem 3HayeHMe reoMeTpMUYECcKoro napameTpa

H i=12

JE B

Mo rpadmKy puc. 6 B 3aBUCMMOCTM OT NPOSO/IKUTENBHOCTU NOXKapa onpeaenaem sKBUBANEHTHYIO
NPOAOIKUTENbHOCTb NOXKapa A1 Kene306eTOHHbIX KOHCTPYKL MM NOKpbITUA. OHa cocTtasaseTt 50 MUH.
Mpesen orHecTOMKOCTM Kene306eTOHHbIX NAUT NEPEKPLITUA cocTaBNAET 45 MUH. CneaoBaTeNbHO, tyye <
1, n B pe3ynbTaTe NoXKapa BO3MOXKHO 0OpyLLUEHME KOHCTPYKLMIA NepekpbITUA.

PaccumTbiBaem oxngaemble rogoBble NOTEPU B KAXKA0M BapuaHTe.

Ona 1-ro BapmnaHTa:

M(;) = 0,71 x 10° x 636 x 4 x 4925 x 4(1 + 1,9)0,12 = 12,4 py6/roa;

M(M,) =0,71 x 10 x 636 x 4 x 4925 x 636(1 +1,9)0,52 x (1 -0,12)0,9 = 6757 py6/roa;

M(15) = 0,71 x 10°® x 636 x 4 x 4925 x 636(1 +1,9) x [1- 0,12 - (1 - 0,12)0,9] = 1313 py6/roa.

[na 2-ro BapmaHTa:

M(M,) =0,71 x 10 x 636 x 4 x 4925 x 4(1+1,9)0,12=12,4 py6/roa;

M(I1,) =0,71 x 10° x 636 x 4 x 4925 x 120(1 + 1,9)(1 - 0,12)0,86 = 2342 py6/roa;

M(I1;) = 0,71 x 10°® x 636 x 4 x 4925 x 636(1 + 1,9)0,52 x [1 - 0,12 - (1 - 0,12)0,86]0,9 = 938 py6/roa;

M(,) = 0,71 x 10°® x 636 x 4 x 4925 x 636 x 2(1 + 1,9) x {1 - 0,12 - (1 - 0,12)0,86 -[(1 - 0,12)0,86]0,9} =
426 py6/roa.

na 3-ro BapunaHTa

Mpn pasBUTMK NOXKapa BO3MOXKEH Nepexos No¥Kapa M3 HayanbHOM CTaguu B pa3ssuToM noxap. B
NOMELLLEHUN BO3MOXKEH 06bEMHbIV NOXKap, perynpyemblit BEHTUAALMNEN.

PaccunTbiBaem NPOAO/IKUTENbHOCTb NOXKapa no popmye

g 1200%42 55,

T 6285xd 2



Mo rpaduKky puc. 8 B 3aBUCMMOCTU OT NPOAO/IKUTENBHOCTM MOXKapa U NPOEeMHOCTU nomeLleHuns [, =
0,14 onpeaenaem sKBUBANEHTHYIO NPOAOIKUTENbHOCTb NOXapa 414 KoNoHH. OHa cocTtasnsaeT 2,5 u.
Mpeaen orHeCTOMKOCTU NepeKkpbITUA 34aHuA || cTeneHn orHecTomKocTu coctasaseT 2 4. CneaoBaTenbHo,
t.we > 1, M B pe3ynbTaTe cBOOOAHO Pa3BMBAIOLLEIOCS NOXKapa BO3MOXKHO 00pyLLeHNe NepeKkpbITUS U
KONIOHH. TakMm 06pa3om, B 3TOM C/yyae 34aHME NOJIHOCTbIO paspyLuaeTcs.

M(r;)=0,71 x 10 x 636 x 4 x 4925 x 4(1+1,9)0,12=12,4 py6/rop;

M(r1;) = 0,71 x 10° x 636 x 4 x 4925 x 636(1 + 1,9)0,52(1 - 0,12) x 0,9 = 6757 py6/roa;

m(r,) =0,71 x 10 x 636 x 4 x 4925 x 636 x 4(1+1,9)x[1-0,12-(1-0,12)0,9] = 5250 py6/roa.

Takum obpasom, obuime oxKmuaaemble rogoBble NOTepPU COCTaBAT:

- Npu cpabaTbiBaHMMN CUCTEMbI aBTOMATUYECKOrO OOHapyXKeHMA noxapa:

M(M) =12,4 + 6757 + 1313 = 8082 py6/rop;

- Npy 3G PEKTUBHOI paboTe CUCTEM aBTOMATMUYECKOTO NOXKAPOTYLWEHWUA U NOMKAPHON CUTHANMU3ALMM,
cobntoaeHnM Ha 06beKTE Mep NoXKapHOKN 6e30NacHOCTH:

M()=12,4 + 2342 + 938 + 426 = 3718 py6/roa;

- Npu Hepaboyem COCTOAHMM aBTOMATUUYECKMX CUCTEM NOXKAPOTYLUEHUA U CUTHANU3ALNN:
M(M)=12,4 + 6757 + 5250 = 12019 py6/roa,.

PaccunTbiBaem 3Ha4YeHMA NOKa3aTena ypoOBHA NOXKAapPHOMN ONacHOCTK:
Ana 1-ro BapmaHTa:

Yn.0=8082 /12529200 = 6,4 kon/100 py6.

na 2-ro BapunaHTa:

Yno0=3718 / 12529200 = 2,9 kon/100 py6.

na 3-ro BapuaHTa:

Yno=12019 / 12529200 = 9,6 kon/100 py6.

NPEANPUATUE BbITOBOIO OBCNTYXKUBAHUA

CTpOﬂIJJ,eeCFl 34aHNe npeanpuAaTuA 6bITOBOrO O6Cﬂy)'KMBaHVIFI npegHasHa4eHo 414 peMOHTA 6bITOBON U
paAMoaJ’leKTDOHHOVI NPOMbIWNIEHHOCTU.

3paHune ABYX3TarKHOe, Nowaapbto 3acTpoikm 1800 M, passepHyTada naowaab 3600 M.

Kateropwus 3a4aHma no B3pbIBONOXKapHOM M NoXapHoi onacHoct no HIMB 105-95 - B.



KONOHHbI 34aHMA - MeTaannyeckoe 6eTOHMpOBaHV|e, nepexKkpbiTue n NoKpbiTHE - KenesobeToHHble
NANTbI MO METANIMYECKMM BanKam.

KOHCTPYKTMBHOE pelleHune 34aHna oTBevaeT TpeboBaHMAm |V cTeneHn orHecToMKOCTH, Knacc
KOHCTPYKTUBHOW NOapHoM onacHocTh - CO no CHuM 21-01-97*.

BennunHa ﬂO)l-(apHOVI HArpy3sku B 34aHUn COCTaBNAET:

Ne n. n. HanmeHoBaHMe nomeLeHNi MNorkapHaa HarpyskKa, ML],)«/M2
1 AAMMHUCTpPATUBHOE NoOMeLlLeHue 500-650
2 Mpoun3BoaCcTBEHHbIE NOMEeLEeHNA 900
3 bbiTOBblE NOMELLEHNA 350
4  |CKnagckme nomeleHusn 1750

AHaNM3 3HAYEHMIA NOXKAPHOMN Harpy3KM B NOMELLLEHUAX NO3BOAAET NPEAMNONO0XKUTb, YTO BO3AENCTBUNE
BO3MOXHOTIO MOXKapa N0 UHTEHCUBHOCTU U ANUTENIbHOCTM MOXKET BbI3BaTb NOTEPIO HecyL e
CNOCOBHOCTM HE3ALWMLLEHHBIX CTA/IbHbIX KOHCTPYKLMI 32 BpemMa 40 NpubbITUA NoapasaeneHui
MOYKapHOW OXpaHbl. B pe3yabTaTe BO3MOXKHbI 60/bLINE pa3pyLLUEHNA 1 BONbLUME MATEPUASbHbIE
notepu. MNpepoTBpaLLeHne TakKNX NOTEPb MOXKET 06ecneynBaTbCA BbINOJHEHUEM OTHE3aLLMTDI
METAN/INYECKUX HECYLLNX KOHCTPYKLUMIA NepeKpbITUit. Mpu BbINOJHEHWN OFHE3aLWMTbl, 06ecnedYnBaroLLei
npesen OrHeCTOMKOCTU HECYLLIMX KOHCTPYKLMI nepekpblThit R45, cTeneHb OrHECTOMKOCTU 34aHUS
ycraHasamsaetca |l npu kKnacce noxkapHoit onacHocTtu CO.

TexHNKO-9KOHOMMYECKOe CpaBHEHME BbIMONHANOCH ANA BAPUAHTOB 3p,aHMﬁ 6es OrHe3sauunTbl n C
AONONHUTENTIbHbIMU 3aTPaTaMM, CBA3aHHbIMU C BbIMOJIHEHNEM OTHEe3alUTHbIX pa60T.

[Nns oLEeHKM BO3MOMXKHbIX NOTEPb NPOrHO3MPOBAJIUCh YCOBUA NPOTEKAHWA NOXKapa Npu pas/nyHbIX ero
cLEeHapusaXx.

1. 34aHKA C HE3aAWMLLEHHBIMU META/LIUYECKUMU KOHCTPYKLMAMM [V cTeneHn orHeCcTOMKOCTH, Knacca
nokapHow onacHoctu CO.

2. 34aHMA C OrHEe3aLWMTOM HeCcyLMX KOHCTPYKLUMM Il cTeneHn OrHeCTOMKOCTH, Knacca NoXKapHom
onacHoctm CO.

OI'IpG[l,E/'IﬂEM CoCTaBidAloWMeE maTeMaTUYECKOro oXXnMaaHnAa rogosbiX NOTEPb OT NOXKAapPOoB Npun
BO3HMKHOBEHWNWN NOXKapoB B Hanbonee NoOXapoonacCHbIX NOMeLLeHUNAX.

Ncxoaa N3 sKkCnepTHOM OLLEHKM, Y4UTbIiBaA OAHOPOAHOCTL BUAA MOPHOYMNX BELLECTB U MaTepmanos,
HanUXyALWNUM BapMaHTOM Pa3BUTMA NOXKapa NPUHUMAETCA NOXKap B OAHOM U3 CKAAACKMX MOMELLEHNN, B
KOTOPOM COAEePKUTCA Hanboiblliee KOIMYECTBO NOXKapHOM Harpysku - 1750 Mﬂ,)K/Mz.

B 1-m BapuaHTe Npu NpubbITUKN NoAPa3AeeHNI NOKAPHOM OXpaHbl B Npegenax 15 MuH passutue
noapa NpoucXoauT B Npeaenax o4HOro CKAaACcKoro MoMeLLEeHNA C MaKCMMabHOM NOXKapHOM
HarpysKoii. NnoLwaas nosapa B STOM C/y4ae paBHa NoLWaAW nomelleHus - 30 m>.



Mpu NpnbbLITUN NoApPa3AeNeHNI NOXKAPHOM OXpaHbl 3a Bpems, bosbliee 15 MUH, npoBepaem
BO3MOHOCTb 0OPYLUIEHNA HECYLLUX KOHCTPYKLMNA.

B nomeLLeHMM BO3MOKEH 06 bEMHDIN NOXKApP, PeryiMpyemblii BEHTUNALMEN.
PaccunTbiBaem NpoOAO/IKUTENbHOCTb MOXKapa no popmye

1750 30

i= =0 =26,
6285x 7 2. /18

Mo rpadumKy puc. 2 B 3aBUCMMOCTU OT NPOSOIKUTENBHOCTU NOXKapPa U NPOEMHOCTU NOMELLLEHMA
onpeaensemM sKBUBANEHTHYHO NPOAOIKMTENIbHOCTb NOXKapa A1 KOHCTPYKUMI nepekpbiTua. OHa
coctasnseT 0,6 4. Mpeaen orHeCTOMKOCTN METANIMYECKUX KOHCTPYKLMIA NepeKpbiTua coctasnseT 0,25 u.
CnepoBaTenuHo, tye > [1, U B pe3ynbTaTte Nnoxapa BO3MOXKHO 0bpyLueHMe NepeKpbITUA U Nepexos,
rOpeHMA C 3TaxKa Ha aTax.

Mpu orHesawmTe MeTalsIMYecKkuUX KOHCTPYKLUMIM 40 npeaena orHectokoctu 0,75 4 obpyieHun
NepeKpbITUS HE MPOUCXOANT U NPUBLIBLUME NOAPa3AeEHNA NOKapPHOM oxpaHbl obecrneynBatoT
TywWweHue B Npeaeniax NoMeLLLeHMsA, B KOTOPOM Mpoun3oLLen noxap.

PaccuntbiBaem oxngaemble rogosble NOTEPU MPU PasanUYHbIX CLLeHapUAX PasBUTUA NOXKAPOB C y4eToM
BO3MOHOTIO KONIMYECTBA TOBAPOB Ha NioWaan noXapa B KaXXA0M BapuaHTe.

CToumocTb 1 M 34aHKA 6e3 OrHesalumTbl BMECTe C obopyaoBaHuem coctasnaeT 13050 pyb6.,
B TOM YMC/Ie CTOMMOCTb 060pyA0BaHUsA - 2900 py6/m>.

CToMMOCTb OrHe3alWnTHbIX paboT cocTtasmaa 2 088 000 py6.

Ona 1-ro BapuaHTa:

M(I1;) = 0,0000097 x 3600 x 2900 x 4(1 + 0,98)0,79 = 633,6 py6/roa;

M(1,) = 0,0000097 x 3600 x 13050 x 3600(1 + 0,98)(1 + 0,79) = 682137 py6/roa.

na 2-ro BapmnaHTa:

M(1;) = 0,0000097 x 3600 x 2900 x 4(1 + 0,98)0,79 = 633,6 py6/roa;

M(I,) = 0,0000097 x 3600 x 2900 x 30(1 + 0,98)(1 - 0,79) = 1200 py6/roa;

M(I3) = 0,0000097 x 3600 x 13630 x 3600(1 + 0,98)[1 - 0,79 - (1 - 0,79)0,95] = 35623 py6/roa.
Takum obpasom, obLime oxKuaaemMble rof0Bble MOTEPU COCTABAT:

B 1-m BapuaHTe:

M(I) =633,6 + 672137 ~ 372770,6 py6/roa. Bo 2-m BapuaHTe:



M(I) = 633,6 + 1200 + 35623 = 37456,6 py6/roga.

PaccumTbiBaem 3HaYeHMe NoKasaTens yPoBHA NOXKapHOM 0NacHOCTM Kopnyca A1 34aHuA. B 1-m

BapuaHTe:

Yno=672770,6 / 46980000 = 143,2 kon/100 py6.

Bo 2-m BapuaHTe Npu BbINOJHEHUM HA 0OBbEKTE OrHE3ALWMNTbI METANIMYECKUX KOHCTPYKLLUIA
nepeKkpbITUi:

Yno =37456,6 / 49068000 = 7,6 kon/100 py6.

PaccumTbiBaeM MHTErpasibHbI SKOHOMUYECcKUit addeKT M no dopmyne (3) npu Hopme anckoHTa 10 %
ONA 2-r0 BapuMaHTa NPOEKTHOTO pelleHuns, T.e. 34aHuaA |l cteneHn OrHecTOMKOCTU C OFHEe3aLUTOoM
METAN/INYECKNX KOHCTPYKLUNI NepeKpbITUi:

R:=672770,6 - 37456,6 = 635314 py6.

lopn R; K; 3 A (R+-3:)4 Yucrbiin
ocyliecTsneHua ONCKOHTUPOBAaHHbIM
npoekTa NOTOK 40X0A408 Mo
rogam npoekTta
1 635314 | 2088000 - 0,91 578135,7 -1509864
2 635314 - 1500 0,83 526065,6 635314
3 635314 - 1500 0,75 475360,5 475360,5
4 635314 - 1500 0,68 430993,5 430993,5
5 635314 - 1500 0,62 392964,7 392964,7
6 635314 - 1500 0,56 354935,8 354935,8
7 635314 - 1500 0,51 323245,1 323245,1
8 635314 - 1500 0,47 297892,6 297892,6
9 635314 - 1500 0,42 266201,9 266201,9
10 635314 - 1500 0,38 240849,3 240849,3

N=1798645 py6. npu pacyeTe 3a nepuog 8 10 ner.




