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Co2nacoBan

TexHnyeckne pelueHusi, NPUHATbIE B MPOEKTHOW AOKyMEHTauuu, COOTBETCTBYIOT
TpeboBaHNAM 3KOSTIOrMYECKUX, CAHUTAPHO-TUTMEHNYECKUX, MPOTUBOMOXAPHbIX N OPYTNX HOPM,
AeNCTByOWNX Ha Tepputopun PP n obecneumBaioT Ge3onacHylo ANA KU3HU U 300POBbS

nogen  akcnnyataumito  obbekta npu COGMOAEHUM  MPEAYCMOTPEHHbIX — YepTexamu
MepPONpPUATUN..
[ MaBHbIN NHXEHEepP NnpoekTa B.O.AHncumos
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OBLUAA YACTb

MpoekTHaa gokymeHTauus MNMpoekTHas AoKyMeHTaumst Ha 06bekT «TexHuyeckoe
nepeBoopyxeHne HedpTebasbl AO "Tpouua". TexHuveckoe nepeBoopyxeHne HedTebasbl
AO "Tpouua" ¢ yctaHoBKOM npomexyTodHon emkoctu (1000 m3 B KonmyectBe 1 WT.) U
PBC-3000m3 (B konu4yecTtBe 1 wWT.) cnvBa/HannBa HeOTENPOAYKTOB XKEMNE3HOLOPOXKHbIX U
aBTOMOOUNbHLIX UMCcTepH (Il aTan)»" BbINONTHEHA Ha OCHOBAHWK:

- TEXHNYECKOro 3afjaHns Ha NPOEKTUPOBAHWE;

- 3a51BKM Ha NPOEKTUPOBaHME;

- poroeopa Ne 3A0-2018/1610 o1 24 unonsa 2018 r.;

- crneumanbHbIX TEXHUYECKMX YycnoBuin Ha npoektuposaHne (CTY). CTY
pa3paboTaHbl Ha TexHuyeckoe nepeBoopyxeHue HedTebasbl AO «Tpouua» C y4yeToMm
yCTaHOBKU Nt emkocTen (3000 m® B konmyecTse 4-x WwT.,1000 M* B konuuecTse 1 wrt.). B
AAaHHOM MNpoeKTe npeayCMOTPEHbl MepPONpUATUA MO YCTaHOBKE OOHOro pesepByapa
o6bemom 3000 mM® u ogHoro pesepByapa o6bemom 1000 M>. MMpoekTHble paBoTbl MO
yCTaHOBKE OCTaBLUMXCH pe3epByapoB OyayT BbIMOMHATLCA AOMOMHUTENBHO MO OTAENBHOMY
A0roBopy;

- pacyeT o oLEeHKe NoXapHOro pucka.

Pasgen 9 "lMepeyeHb meponpusaTuin no obecneyeHnto noxapHom 6esonacHocTn”
paspabotaH B CTPOroM COOTBETCTBUM C TpeboBaHWsaMKU criedyowen HOpPMaTUBHO-
TEXHUYECKON nuTepaTypsbl:

1. MpaBuna npoTMBOMNOXapHoro pexuma B  Poccunckon  Pegepauyum,

yTBepXaeHHble noctaHosBneHuem lNpasutensctea PO Ne 1479 ot 16.09.2020r.

2. 123-®3 "TexHnyeckun pernameHT o TpeboBaHMax noxapHon 6esonacHocTn".

3. 116-®3 "O npombiwneHHon 6e30MacHOCTN OMNacCHbIX MPOM3BOACTBEHHbIX
obbekToB".

4. ®epepanbHbie HOPMbI U NpaBuna B 06nacTu NpoMblleHHON 6e3onacHoCTU
"lMpaBuna npombILWeHHON 6e30MacHOCTU CKIaaoB HETN U HEPTENPOAYKTOB".

5. CIN 2.13130.2020 "ObecnevyeHne orHecToMKoCTN OOBHLEKTOB 3aLnTbI".

6. ClM1 4.13130.2013 "OrpaHuyeHne pacnpoCTpaHeHUss noxapa Ha obbekTax
3awmTbl".

7. CI 8.13130.2020 "HapyxHoe npoTMBONOXapHOe BOAOCHabXeHne".

8. CI 10.13130.2020 "BHYTpeHHNN NpOTMBONOXapHbIA BogoNpoBoa".

z 9. CIT 12.13130.2009 "OnpepgerneHve KaTeropum MNOMELLEHUA, 30aHUKA WU
5 HapPY>XHbIX YCTAHOBOK MO B3PbIBOMOXAaPHOW U NOXapHOW onacHoCcTn".
5 10. MY3 — npaBuna ycTponcTBa 3f1eKTPOYCTaHOBOK.
5 KPATKOE ONMUCAHUE OB BEKTA
E
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= Hedrebaza AO "Tpouua" 4daBnAeTcs  caMOCTOATENbHbIM  OOBLEKTOB,
S obecneunBarowmnm nepesasnky HedTenpoaykroB. Hedptebaza AO "Tpouua" pacnonoxeHa
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Y4yacToKk MpoeKkTUMpoBaHUSA pacnofnaraetca Ha 3eMefbHOM  yyacTke C

kagactpoBbiM Homepom 29:28:110272:192 nnowaabto 9674 KB.M.

3emenbHbI  y4acTOK B rpaHuuax MpOeKkTHbIX paboT npeacraenseTr cobon

NPOMbILLIIEHHYIO 3aCTPOEHHYIO TEPPUTOPUID, C HANIMYMEM TEXHOJSIOMMYECKNX YCTaHOBOK U
obopyaoBaHus, pe3epByapoB, NPOM3BOACTBEHHbIX 30aHNIN N COOPYXEHUI, BHYTPEHHUX X/4
nyTen, NOA3EMHbIX N HAA3EMHbIX KOMMYHWUKaLMA, aBTOMOOUIbHbIX NPOE340B.
3eMenbHbIN Y4acTOK B rpaHuLax NpOeKTHbIX paboT rpaHnYuT:
- C CEBEpPHOUN CTOPOHbI — C OBOLLEeXpaHUnuLem 1 npoesgom Yasuunu,
- C 3anagHoW M BOCTOYHOM CTOPOH - C MPOU3BOACTBEHHbIMW 34aHUSAMU U
COOPYXXEHNAMU NMPOMNNOLLAAKM;
- C HOKHOW CTOPOHbI — C MPOU3BOACTBEHHBLIMU 34AaHUSMU U COOPYXEHUAMU
npomnnowagkm n ganee Hukoneckum yctbem CesepHon [1BUHBI.

Hedprebasza AO "Tpouua" BbINONHAET PYyHKUMIO NepeBanky HedTenpoaykToB 13
XEenes3HOOOPOXHbIX LUMCTEPH B MOPCKME TaHKepbl U aBTOMOOWIMbHbIE UMCTepHbl. Ha
Tepputopun  HedpTebasbl  MMeeTCAa  XeNne3HOAOPOXHbIM  NyTb  Ansg  npuema
XKEenesHOAOPOXHbIX BaroHOB-LUCTEPH, TYNUK C anekTtpuyeckon nebegkon. O6bem
nepesanku He meHee 3000 TOHH B MecsL,

OnacHbll NPOU3BOACTBEHHBLIN O0OBLEKT OTHOCUTCA K obbekty Tuna — 3.2, |l
Knacca onacHocTtu B cooTBeTcTBUM ¢ 116-O3.

Pexxum paboTbl 365 gHen B rogy (npuem/oTnyck).

Ha Tepputopun HedTeba3bl wnMeeTcsa MoAyfnbHas napoBas KoTernbHas
NPOUN3BOANTENBHOCTLIO 6,4 T/4ac, ANA TEXHONOMMYECKUX HYXA.

Ha Tepputopun HedTebasbl ycTaHOBMNEHbI ABa NPOMEXYTOYHbIX pe3epByapa (06bemom
ogHoro pesepsyapa PBC — 1000 m3), HacocHasi CTaHUMs C 3NIEKTPOHACOCHBbIMW arperatamu,
ABE MPOMeXyTouHble eMKOCTM 06beMoMm 54m3 anga cnvBa HedpTenpoaykTa € x/g acTakagbl B
pesepByapbl, naponogorpesatenu NMP-13-120, macnobeHsooTaenurens.

B pamkax TexHM4eckoro nepeBoopyxeHus HedTebasbl npegycMoTpeHa
yCTaHoBKa:

- NpomMeXxyTo4Horo pesepsyapa PBC-1000;

- aBapunHoro pesepsyapa PBC-3000;

- HACOCHOWN CTaHLMM C TPEMSA INEKTPOHACOCHbLIMUM arperatamu;

- pesepsyapoB PI'C-60 — 5 wr;

- naponogorpesaterns [MMP 64-30 — 2 wT.;

-2 - 3rieKTpoLunTOoBOM (2 Moayns);

2 - MacrnobeH300TAENUTENS;

3

5 - X/p 3cTakaabl Ha ABa BaroHa.

g o 9

ky CoopyxeHuss HedpTebasbl NO B3PLIBOMOXAPHOM U MOXapPHOW OMACHOCTU
OTHOCATCA K coopyxeHusm kateropumn BH (CIMT 12.13130.2009), 3oHbI knacca [1-111 (MY 3).

o Mpoe3gbl  cywecTsylowme, noabe3d K  paccMaTtpuBaemMoMy — y4yacTKy

B OCYLLIECTBMNSAETCHA C BOCTOYHOM CTOPOHbI OT MECTHOrO npoesaa.

3

J= B 30He pesepByapHOro napka ycTpauMBalOTCA BHOBb MNPOEKTUPYEMble

o

= pa3BOPOTHbIE NMOLWAAKM C NOKPbITUEM U3 Kere300EeTOHHbIX NuT.
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B3au. unB. N2

Modn. u dama

MHB. N2 nodn.

Mpoe3gbl obecneunmBaloT yOOOHYHO TPaAHCMOPTHYKO CBA3b C  OObEeKToM
NPOEKTUPOBAHMS.

OMUCAHUE CUCTEMbl OBECNEYEHUA NOXXAPHOW BE30MACHOCTH
OBBbEKTA KAINMUTAJIbHOIO CTPOUTEJIbCTBA

Pasgen "Meponpuatna no obecneveHnto noxapHon 6esonacHoctn" paspaboTtaH
B COOTBETCTBMM C 3aKOHOAATENbCTBOM Ha OCHOBE AEWCTBYIOLINX CTPOUTENbHbLIX HOPM U
npaBun, rocyaAapCTBEHHbIX CTaH4APTOB, HOPM Y NpaBui NoXxapHon 6e3onacHoOCTU N OpYrux
AOKYMEHTOB B obnactu noxapHon 6esonacHoctu. NMonoxeHus, U3NOXeHHble B pasgerne,
obGecneuynBaloT KOMMMEKCHYID W  MOJSIHOLEHHYD cucteMy obecneyeHuss noxkapHow
6e30nacHOCTM NPOEKTUPYEMbIX OO BHEKTOB.

CornacHo ctatbe 5 ®epepanbHoro 3akoHa oT 22.07.2008 r. Ne 123-03
"TPoTlB" cnctema obecneveHnsa noxapHon 6e3onacHOCTM obbekTa 3almThl BKOYAET B
cebs:

- cUCTeMy nNpefoTBpaLleHns noxapa;

- CUCTEMY NPOTMBOMNOXaPHOW 3aLLUMUThI;

- KOMMSIEKC OpraHM3aLMOHHO-TEXHUYECKUX MeponpuaTuin no obecnevyeHunto
noxxapHon 6e3onacHoCTu.

Ha npoektnpyemom o6beKkTe MOryT BO3HUKHYTb HENPEABUAEHHbIE aBapUHbIE U
noxxapoornacHole cutyauuu. PasBuTue aBapuMHOW CUTyauuMu MOXET MNpoUCXoauTb Mo
cnegyrowemMy cueHapuio: Bblbpoc (pasnue) MK, 4TO Npy HanMyYUU UCTOYHWUKA 3aXKUraHus
MOXEeT NPUBECTU K NOXapy Nponuea Unn B3pbIBY C NOCNeAyHLUM MNOXapoM.

MpepoTepalleHne noxapa Ha MNPOeKTUpyeMOM OObekTe, B COOTBETCTBUM C
TpeboBaHuamu rnaebl 13 degepanbHoro 3akoHa ot 22.07.2008 Ne 123-®3, pocturaeTrcs
NCKINOYeHneM Yycnosumn obpasoBaHusA roptoyden cpedbl U(UMNN) WUCKKYEHUEM YCMOBUW
obpa3oBaHus B roptoyen cpeae (Mnm BHECEHMS B HEE) MCTOYHUKOB 3aXKUraHUS.

WcknoyeHne ycnoBum obpasoBaHusa roptoden  cpegbl  obecneymBaeTtcs
cnegyoowmnmm cnocobamm:

- MPUMEHEHNE HEropYNX BELLLECTB U MaTepuarnos;

- OrpaHu4eHne maccol n(unm) obbema roproumnx BeLLECTB U MaTepmnaros,

- N30N4AUNSA roproden cpefbl OT UCTOYHUKOB 3aXUTraHUS;

- aBToMaTM3auMs TEXHOMOMMYEeCKMX NpPOLLeCCOB, CBA3aHHbIX C OOpaleHuem
rOproYMX BELLECTB;

- YCTaHOBKa NoXapoonacHoro o6opyaoBaHUA Ha OTKPbITbIX NMOLaaKax;

- MPUMMEHEHME YCTPOWUCTB 3awuTbl 0OOpyOoOBaHWUSA, MWCKOYAKOWMUX BbIXOS,
roproYmMx BeLLEeCTB.

WcknioyeHne ycnoBui obpasoBaHust B rOploYen cpede UCTOYHMKOB 3aXXMraHus
AocTuraeTcsa cnegylowmnmm cnocobamu:

- MpUMeHeHue 3neKkTpoobopyaoBaHUs, COOTBETCTBYHOLLEro Kriaccy MNoXapHOW
n(nnun) B3pbIBOOMACHOW 30HbI, KATEropum v rpynne B3pbIBOOMNAaCHOW CMecCH;
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B3au. unB. N2

Modn. u dama

MHB. N2 nodn.

- MpuUMeHeHne obopyaoBaHUs U PEXMMOB MNPOBEAEHUSA TEXHOMNOrMYeckoro
npouecca, UCKYarLwmnx obpasoBaHne CTaTUYECKOro aNeKTpuyecTBa;

- YCTPONCTBO MOSIHNE3ALLMTbI 30aHUIN, COOPYXXEHUI, CTPOEHUI 1 060pya0BaHWS;

- nogaepxaHune 6e3onacHon TemnepaTypbl HarpeBa BeELLECTB, MaTepuarnoB U
NOBEPXHOCTEN, KOTOPbIE KOHTAKTUPYIOT C roproyMen cpenou;

- NpuUMeHeHne wuckpobes3onacHOro WHCTpyMeHTa npu paboTe roprYnmmn
Xngkoctamu,

- NPUMEHEeHWe YCTPOUCTB, WCKMIOYaLWMX BO3MOXHOCTb pPacrnpoOCTpaHeHUs
nnamMeHn n3 ogHoro ob6bema B CMEXHbIN.

3awmta nogen n nmyllectsa OT BO3OEWCTBUS OMacHbIX (PakTopoB Moxapa
n(unn) orpaHuveHne nocneacTBMi UMX BO3OenCTBMA obecnevvMBaeTcs  cregyrwumm
cnocobamu:

- OOBEMHO-NMAHNPOBOYHbIE pPELLUEHUS 30aHWUA, COOPYKEHUM W  HAPYXKHbIX
YyCTaHOBOK 0b6ecneynBaroT orpaHMyeHe pacnpoCcTpaHeHus noxapa 3a npegensl oyara;

- YCTPONCTBO 3BaKyaUMOHHbIX NyTen yaoBneTsopsieT TpeboBaHusM GesonacHon
3BaKyauuu nogen npun noxape;

- YCTPOUCTBO cUCTEM OBHapyXeHus noxapa (YyCTaHOBOK U CUCTEM MOXapHOW
CUrHanu3aumm), ornoBeLLEeHUs 1 ynpasieHusi 3Bakyaumen nigen npu noxape;

- OCHOBHble  CTpOUTENbHbIE KOHCTPYKUMW C npefenamMmv OrHeCTOMKOCTU W
Knaccamu noXkapHou OnacHOCTW, COOTBETCTBYOWME TpebyeMbiM CTENEHSAM OrHECTOMKOCTU
N KflaccaM KOHCTPYKTMBHOM MOXapHOW ONacHOCTU 34aHUN, COOPYXKEHUS U CTPOEHUN

- YCTPOMCTBO Ha TEXHOSIOrMYeckom oBOpyAOBaHUMM CUCTEM MNPOTUBOB3PLIBHON
3aWuThl;

- MPUMEHEHWE NePBUYHBLIX CPEACTB NOXapOTYyLLUEHMUS

- anekTpoobopyaoBaHue (MaluMHbl, annapaTbl, YCTPOMCTBA), KOHTPOSIbHO-
nameputenbHole NpubOpbl, 3NEKTPUYECKME  CBETUIMbHUKW, CcpeactBa  OrOKMPOBKM
TenedoHHble annapatbl WM CUrHanbHble YCTPOMCTBA K HUM, YyCTaHaBNMBaemble BO
B3pbIBOOMACHbIX 30Hax knacco 0,1,2 fomKkHbl ObITb BO B3pbIBO3ALLMLLEHHOM MUCMOSHEHUN
N MMeTb YpPOBEHb B3PbIBO3aLLMTbI, OTBevYawwmux TpeboBaHusaMmn, npegbasnsgemoim Y3,
B/ B3pblBO3aLUTbl - KaTeropym u rpynne B3pbIBOOMACHOW CMeCcu. JNeKTponpoBOaKa,
TOKONPOBOAbl N KabenbHble NUHUK, 3a3eMieHne 3neKkTpoobopyaoBaHUs OOMKHbl 6bITb
BbIMOSHEHbI B COOTBETCTBMMU C TpeboBaHnamu MY3;

- NpaBuUnNbHasa opraHn3aums AeaTesNlbHOCTU nogpasaeneHn NoXxXapHom oxXpaHobl.

KOHCTpYKTMBHOE NCNOMNHEHNE 3BaKyaLNOHHbIX NyTen obecneunBaeT 6e3onacHyto
3BaKyauumto nogen n 6ecnpenaTCTBEHHOE OBWXKEHWe naen no HUM. B 3gaHmMm HacocHon
CTaHUMM UM 30aHUN 3SNEKTPOLIMTOBOM OpraHM3oBaHbl OMOBELleHWe W  yrpasreHune
ABWXEHMEM Mnoden No 3BakyauMOHHbIM NYyTAM (C MCNOMb30BaHMEM 3BYKOBOIO OMOBELLEHUS
N cBeTOBbIX onoselatenen "BbIXOO").

B uenax opraHusaumm 6e3onacHon 9Bakyauuu n4en npegycmaTtpuBaloTcs
cucteMbl OBHapyXeHus noxapa (YyCTaHOBKM M CUCTEMbI MOXAPHOW CUrHanusauumn) u
OMNOBELLEHMSA, KOTOpble obGecneynBaloT aBToMaTnyeckoe obHapyXeHne noxapa 3a Bpems,
Heobxo4MMoe AN BKMOYEHUSA CUCTEM OMOBELLEHNS O NoXape.
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B3au. unB. N2

Modn. u dama

MHB. N2 nodn.

Ana obecnedyeHns noxapHon ©e3onacHOCTM MPOEKTOM NpeayCMOTPEHbI
cnegyrowme MeponpuaTus:

- MpuMMeHeHne MaTtepuanoB obopyaoBaHus wn  TpyboONpoBOAOB C  y4YeTOM
BO3MOXHbIX Hanbonee He6GNaroNnPUATHbLIX YCIIOBUIN UX 3KCNyaTaumu;

- yCcTaHOBKa pe3epByapoB M 060pyooBaHWA BbINOMHEHA B COOTBETCTBUM C
AENCTBYOLWMMU NMPOTUBOMOXAaPHLIMU HOPMaMU;

- IpegycMoTpeHa cuctemMa 3asemrneHus obopyaoBaHus;

- anektpoobopyaoBaHMe TMPUMEHEHO B COOTBETCTBMM C TpebosBaHUAMM
B3pbIBOMNOXapobe3onacHoCTH

- CYLLeCTBYIOT Npoe3bl ANd aBTOTPaHCMNoPTa;

- NpefyCcMOTPEHO aHTUKOPPO3UMHOE MOKPbITUE apmaTypbl, pe3epByapos,
Tpy6onpoBoaos;

- NpegycMOTpeHa cucTteMa curHanmsauum 3ara3oBaHHOCTH.

B cootBeTcTBUMM C TpeboaHusmu CO 153-34.21.122-2003 v P 34.21.122-87
Heptebasza W KenesHOOOPOXHAA 3dCTakada OTHOCATCHA K cheuuanbHbiM  ObbekTam,
npeacTaBnNALMM ONAacHOCTb 4S5 HENOCPEACTBEHHOIO OKpPYXXeHUs. YpoBeHb 3awmTsl — llI.
KaTteropus 3awmtbl ot [MYM (npsimbix yaapos monHun) — 0,9.

Ha Tepputopun HedTebasbl ycTaHOBMEHbI (CyLIECTBYIOT) MOMHUENPUEMHUKN
3aBO/CKOro UCMOMHEHUs BbicoTOM 25,0 M Kaxabln.

B kayectBe MOMHMENPUEMHUKOB HACOCHOW, >Xerne3HOOOPOXHOW acTakagbl (npwu
HWKHEM 3aKpbITOM CIvMBE) W BHOBb YCTaHaBNMBAaeMbIX pes3epByapoB MpeaycMOTpeH
MeTannMyecknn kapkac npu TonwmHe metanna 6onee 4,0 mm. 3asemnsowme ycTponcTea
Ha MOJTHUENPUEMHUKN BbIMOMNHAKTCA U3 CcTanu yrnoBon pasHonosiodHon S50x50x5 mm,
anvHon 3,0 M. Bce BHOBb YyCTaHaBnvMBaemoe o00OOpy[oBaHME MPUCOEOAVHUTL CTasbio
nonocoson 40x5 MM K CyLIeCTBYHOLLEMY 3a3eMNALLEMY YCTPOMUCTBY SNEKTPOLLUTOBOMN.
XKenesHoOoOpOXHYO  3cTakagy W BepTuKamnbHble pes3epByapbl  MNPUCOEAUHUTL K
3a3eMngaLemy yCTPONCTBY HE MeHee, YeM B ABYX MecTax. [lpegycMoTpeTb 06beguHeHne
3asemnutenen 3awntbl  OT MPSAMbIX yOapoOB  MOSMHWKM,  3aWMTHOrO  3a3eMieHus
aNeKkTpoobopyaoBaHNS U 3a3eMNNTENS 3aLUMTbl OT SNEKTPOCTaTUYECKON NHOYKLUMN.

3almTa OT CTaTUYeCcKoro anekTpnyecTsa AOSMKHA BbINOMHATLCH B COOTBETCTBUM
c TpeboBaHMAMM NpaBusl 3aWMTbl OT CTaTMYECKOro 3feKTpuyecTBa B MNPOWU3BOACTBAX
XUMUYECKON, HedTeEXMMYECKOW W HedTenepepabaTbiBalowen MNPOMbILLIIEHHOCTH.
MeTannuyeckoe n 3NeKTponNpUBOAHOE HemeTannuyeckoe obopyaoBaHve, TpybonpoBoAabl
AOJIMKHbI NpeacTaBnaTb cOO0OM Ha BCEM MPOTSHXKEHUM HEMPEPBLIBHYIO INEKTPUYECKYHO Lenb,
KOoTOopasi B npeAenax XenesHogopoXKHON acTakagbl 4OMKHA OblTb NpUCoeMHEHA K KOHTYPY
3as3eMIieHNs He MeHee, 4yeM B [OByX Toudkax. MeTtannunyeckne KOXyxu TepmMou3onauuu
TpybonpoBogoB B npefenax CNMBHOW 3cTakagbl OOMKHbI obecneynmBaTb HENPepbIBHOCTb
3NEeKTPMYEcKon Lenn n bbiTb 3a3emreHbl Yepes3 kaxable 40-50 M ¢ MOMOLLbIO CTanbHbIX
NPOBOAHVMKOB  WNW  MyTEM  MNPUCOEOUHEHUS  HENOCPEeACTBEHHO K  3a3eMSIEeHHbIM
Tpybonposogam, Ha KOTOPbIX OHN CMOHTUPOBAHbI.

Mucm

050-19-Mb

M3Mm. |Kon.yy] lucm | Ne [Todn. |fama

KonupoBan: ®opmam Ak




OBOCHOBAHMWE NPOTUBOMOXAPHbIX PACCTOSIHUN
MEXAOY 30AHUAMU, COOPYXEHUAMU
N HAPYXXHbIMW YCTAHOBKAMW, OBECINEYNBAIOLLUUX
NOXAPHYIO BE3OIMNACHOCTb OB bEKTOB
KAMUTAINIbHOIO CTPOUTEJIbCTBA

PacctosiHua mexay CTPOEHMSIMU U COOPYXKEHUAMM Ha TeppuTopun HedpTebasbl
COOTBETCTBYKOT HOpMaMm W npasuram, 3a UCKIIYEHNEM PacCTOSHUA MeXay pe3epByapoM
PBC-3000 ¢ masyTom u cyLiecTBYOLWUM 30aHMeM oBoLlexpaHunuwia (18,2 metpa).

HopmaTtnBHOE paccTosiHMe OT OBOLUEXpaHUnMLa Ao NPoeKkTupyemoro obbekra B
cooTBeTCTBUMN C PepeparnbHbiM 3akOHOM 123-D3 « TexHn4ecknin pernameHT o TpeboBaHUsAX
noxapHon 6esonacHoctu» ct1.70, Tabnuvua 12 cnepyet nNpuHMMaTb Kak Ans cknaga
HedTenpoaykToB KaTeropuum llla oo 3gaHuMM 1 COOpPYXEHUN, rpaHudalumx ¢ HedpTebason
NPON3BOLCTBEHHbBIX 00BHEKTOB — HE MeHee 40,0 m.

Pacyetom noxapHoro pucka OOOCHOBaHO (QakTUYECKOEe pPacCTOSHUE MeXay
pesepsyapom PBC-3000 ¢ Ma3yToM ¥ CyLLECTBYIOLLUMM 34aHNEM OBOLLEXPaAHUIMLLA.

OMUCAHUE U OBOCHOBAHUE NPOEKTHbIX PELLEHUA
NO HAPYXXHOMY NMPOTUBOMNOXAPHOMY BOOOCHABXEHMUIO,
NO ONPEAENEHUIO NMPOE3A0B U NOABE3NO0B
ANA NOXAPHON TEXHUKU

HedTebasa obopyaoBaHa CYyLLIECTBYIOLLIEN cUCTEMOMN HapY>KHOro
BoAOCHabxeHus. ICTOUHMK BOAOCHabXeHUs — ropoacKkue ceTu.

MoxapoTylweHne 3gaHuMi  (onepaTopHoOW, KoTenbHoW) ¢ pacxogom 10 n/c
npegycmaTpmBaeTcad OT  CYLEeCTBYIOWMX MOXapHbIX MOPAHTOB, YCTAHOBMEHHbIX B
konoguax Ha cetu sogonposoga fly 150 mm.

[nsa noxapoTyweHunsa asyx pesepsyapoB ob6bemom no 1000 M°, CIMBOHANMBHbIX
acTakaj 1 YCTPOWCTB 4115 )Xene3HOAOPOXHbIX UnucTepH HedpTebasa obopyaoBaHa cMCTEMON
NMEHHOro NOXapOoTYLUEHUS.

Bogoa ana npurotoBneHuss pactBopa neHoobpasoBaTens cpefHen KpaTHOCTU

%
< npegycMoTpeHa OT CyLLECTBYIOLWEN CTaHUMWN MOXapOTYLUEHUS C EMKOCTSMU 3anaca BoAbl
3
5 (2 wt. no 100 M3). lMononHeHne 3anaca BoOAbl OCYLIECTBASETCA OT FOPOACKUX CeTen
o
o BOZOMNpoBOAA.
B kayectBe neHoOOpasylowWwmMx YCTPOMUCTB [ANs CUCTEMbl MNOXAPOTYLUEHMS
g YyCTaHOBMEHbl MEHOreHepaTopbl C CUCTEMOM CyxXOTpyOHOM 06BS3KM pe3epByapos,
=]
© BblBE€AEHHbIMW 3a 0OBanoBaHue.
pus |
£ BoasHoe oxnaxaeHne npuHATO 3ab6opTHOM (MOPCKOK) BOAOW.
= [Ona oxnaxgeHust pesepByapoB, LUCTEPH UMEETCS NepenswkHas nokapHas
mMoTonomna ¢ Hanopom 100 m n pacxogom 60 NUTPOB B CEKYHAY.
<
(=]
o
c
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MecTo pacnonoxeHue MOTONOMIMbI — NUPC.

Mpoe3n noxapHOW TexHukn OyaeT OocyWwecTBNATbCA MO CyLEeCTBYOLWUM
npoesgam WUPUHOWN HE MeHee 3,5 M.

OMUCAHUE U OBOCHOBAHUE MNMPUHATbBIX KOHCTPYKTUBHbIX
N OB bEMHO-NNIAHUPOBOYHbIX PELLEHUH,
CTEMEHN OTHECTOMKOCTMU U KNACCA
KOHCTPYKTUBHOW NOXXAPHOW OMACHOCTH
CTPOUTENbHbIX KOHCTPYKLIUIA

HacocHasa ctaHuus.

HacocHas ctaHuma npeacrasnseT cobon 0gHOITaXHOE KapkacHoe, NPAMOYrosbHOE|
B NfiaHe 3gaHune, ¢ pasmvepamu B ocsx 7,46x5,04m. BeicoTa HaBeca nepemeHHas 4,35-4,87 m.

Kapkac 3gaHus HacoCHOM 3anpOeKTMPOBaH U3 CTOEK, 6anok 1 NporoHoB.

CTonkn onupaloTcs Ha 3aknagHble geTtanu Xene3obeTOHHbIX MOHOMUTHBIX CTeH|
HacocHou cTaHumn. ConpsbkeHne cToek ¢ PyHAAaMEHTOM — XecTkoe, Banok CO CToMKammn —
LapHMpHoe.

[MpoekToM ObINM NPUHATBI CnegyLlmMe CeYeHUs OCHOBHbIX 3fIEMEHTOB Kapkaca:
CTOVKN — Npohmnu ctanbHble THyTble 3aMKHYyTble cBapHble kBaapaTHble 140x140x4 no MOCT]
30245-2003, 6anku — weennep ropsyekaTtaHbin 241 no FOCT 8240-97, NporoHbl - WBennep,
ropsidekataHbin 1411 FTOCT8240-97.

CBapka aneMeHTOB MeTasirIoKOHCTPYKUMA NPOU3BOANTCS anekTpogamu tuna I-42A
no NOCT 9467-75*. CapHble coeanHeHus BbiNnonHATL No FOCT 5264-80*.

HapyxHble orpaxgarolime KOHCTPYKUMW — CTEHOBble C3HABWY-NaHenu. TonwuHal
CTeHoBbIx naHenen npuHata 100Mm, Konepa CTEHOBbLIX MaHesen NPUHATL COrnacHoO NacnopTyj
LBETOBOIO peLUeHus.

Kpbllwa 34aHMs  3anpoekTMpoBaHa oOfHOCKaTHadA — COHABMY-NaHenu. TonwuHa|
CTEeHOBbIX naHenen npuHAta 150MM, Komepa KpOBESIbHbIX MaHENen MPUHATL COrnacHoO
nacrnopTy LUBEeTOBOro peLueHus.

OKOHHble 65IOKM BbIMOSHEHbI U3 MOSIMBUHUNXNOPUAHBIX Npodunen ¢ ABOMHbIMM|
cteknonaketamu rno NOCT 30674-99.

[Bepun npoTuBonoxapHble ¢ npegenom orHectonkoct El 60. BopoTa pacnaluHble,
NPOTUBOMNOXapHble C npegenom orHectonkoctu El 60.

OcCHOBHbIE XapakTepUCTUKN 30aHUS:

=
o CTerneHb JonroBevyHocTn 3gaHus — li
z CTerneHb OrHECTOMKOCTM 3gaHus — V.
Or_cg’ Knacc goyHKLMOHaNbLHON noxapHom onacHocTn — ®5.1
Knacc KOHCTPYKTUMBHOW NoXapHou onacHocTu 3aaHun — CO.
5 Knacc KOHCTPYKTUBHOW NOXXapHOW OMNacHOCTU KOHCTpYKumn — KO.
E Cpok cnyx6bl 34aH1i U COOPY>KEHUIN COCTaBnseT He MeHee 25 neT.
> Knacc coopyxeHuin KC-2.
r§ Tpebyembii npefen OrHeCTOMKOCTU KOHCTPYKUUIW 30aHus cornacHo ®eaeparnbHoMY|
= 3akoHy oT 22.07.2008 Ne123-d3:
Hecywme anemeHTbl — R15
5
2
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HeHecywue cTeHbl — E15;
nokpbiTne — RE15.

OMNUCAHUE U OBOCHOBAHUE NPOEKTHbIX PELUEHWUW MO OBECMNEYEHUIO
BE3OMACHOCTHU NIOAEN NPU BO3SHUKHOBEHUU MOXAPA

3awmTta nogen npy noxape obecneyvMBaeTCs KOMMMEKCOM  3PrOHOMUYECKUX,
KOHCTPYKTUBHbIX, MHXXEHEPHO-TEXHNYECKUX PELLEHUIN U OPraHN3aLMOHHBIX MEPOMNPUSATUN.

C yuyetom cneundurkm nNpoekTnpyemoro obbekta Ond obecneveHnsa noXxxapHom
6€e30NacHOCTM NOBbLILLEHHYIO POSib UPAOT TEXHUYECKME CpeacTBa NPOTMBOMNOXKAPHOW 3aLUMThbI:

- NepBUYHbIE CPeACTBA NOXAPOTYLLUEHUS;

- MPOEKTHON AOKyMeHTauuen npeaycMoTpeHa cuctema aBToMaTuyYecKon NnoxapHom
curHanusaumum, TenedoHn3aumns, aBTomaTnyeckas cuctema noXxapoTyLLeHuUs:;

- CUCTeMa OMoBeLLEHNs 1 YNpaBreHns aBakyaLumen nogen B cnyyae noxapa.

Wcnonb3yemaa cuctema obecrneyeHna noxapHon 6e30nacHOCTU — BKIOYaeT
MeponpuaTusa, obecneynBaroliMe 3Bakyauuo nwogen n TyleHue BO3MOXHOro noxapa.
Cuctema npegycmaTtpuBaet cobniogeHne HeobxoguMMbIX MPOTUBOMOXAPHBIX Pa3pbiBOB A0
NMPOM3BOACTBEHHbLIX 30aHUA U COOPYXeHwun, obecneyeHne nNOALE3AOB AN  MNOXapPHbIX
aBTOMOOMNEN, MPUMEHEHNE COBPEMEHHbLIX aKTMBHbIX M MACCUMBHbIX CPeACTB 3aluTbl OT|
noxapa, MOJSIHME3alNTy COOPYXEeHUs NpoeKkTupyemoro obbekta. [lpeayCcMOTpeHbl 3HakKu
noxapHon 6e30MacHOCTK, yKasbiBalWME MeCTa pasMEeLleHUa MOXapHOM TEXHUKM W
NepBUYHbIX CPEACTB MOXapOTYyLIEHUs, HanpasreHus 3Bakyauun, noXapoonacHble 30HbI,
MecTa ANsa KypeHus.

[na kaxgoro B3pbIBOMOXapOONacHOro M noXapoonacHOro yvacTtka AOSMKHblI ObiTb
pa3paboTaHbl MHCTPYKUMMW O Mepax noxapHon 6e3onacHOCTM B  COOTBETCTBUMM C
lMocTtaHoBneHnem lNpasutenbctea PP ot 25.04.2012 Ne390 "O npoTUBONOXapHOM pexunme".

Mpn oBHapyXeHnn noxapa unvM NPU3HAKOB rOpeHuns (3agbiMneHue, 3anax rapw,
noBbILLIEHE TeMnepaTypbl U Ap.) Heo6xoauMo coobLwmnTb 06 3TOM B NOXapHyk oxpaHy (npu
3TOM HeobxoouMO HasBaTb agpec 00bekTa, MeCTO BO3HMKHOBEHMSI MNOXapa, a Takke
CoOOLWLMTb CBOKO hamMuUIvIo), MPUHATL Mepbl MO TYLUEHWUIO NoXapa NepBUYHbIMW CpeacTBamu
NnoXapoTyLLeHUs, a Takke Mepbl NO 3BaKyauun Niogen.

Cob6CTBEHHMKM MMyLLeCTBa, B TOM 4uCre OOMMKHOCTHble Nuua M pykoBoaUTENu
npeanpusaTui, Nuua B YCTAHOBMEHHOM MoOpsiAKe OTBETCTBEHHbIE 3a obecrneyeHmnto noXxxapHowm
BGesonacHoCTU, NPUBLIBLLNE K MECTY Nnoxapa 00s3aHbI:

- npoaybnupoBaTtb coobLieHMe O noXape B MNOXAaPHYK OXpaHy M MNOCTaBUTb B

o M3BECTHOCTb BbILECTOSILEE PYKOBOACTBO, AUCMNETYEpPa, OTBETCTBEHHOIO [AEXYPHOro no
=] 00OBbEKTY;
3 - B Cny4ae yrposbl XW3HW MOAeN HemeaneHHO OpraHu3oBaTb WX CraceHue,
§ NCnonb3ys A5s 3TOro BCE MMELLMECS CUITbl U CPEACTBa;
- NpoBepuTb paboTy aBTOMaTUYECKMX CUCTEM NPOTUBOMOXAPHOM 3aLUUTDI;

5 - npu  HeobXoOMMOCTM  OTKIOYUTL  SNEKTPO3HeprMio  (3a  UcCKMYeHuem|
E NPOTUBOMNOXaPHON 3aLUNThI);
> - NpeKkpaTuTb Bce paboTbl B 34aHUAX U Ha TeppuTopu HedTebasbl, Kpome pabor,
S CBSI3aHHbIX C MEPONPUATUAMM NO NUKBMAALUN NOXKapPa;
= - yoanuTb 3a npefenbl OMacHOW 30Hbl BCEX PabOTHMKOB, HE YYacTBYHOLMX B

TYLLEHWM NOXapa;
3
2
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B3au. unB. N2

Modn. u dama

MHB. N2 nodn.

- ocywecTtBuTb obulee pykoBOACTBO MO TyweHuo noxapa (C  yyeTom|
cneumdundecknx ocobeHHocTen obbekTa) 40 NpMbLITUA NoapasaeneHnn NoXXapHOW OXpaHbl;

- obecneuntb cobniogeHne  TpeboBaHunm  6Ge3onacHocTM  paboTHMKaMW,
npUMaloLLmMMmM y4acTme B TyLLEHUM NOXapa,;

- OQHOBPEMEHHO C TYLUEHMEM MNOoXapa OpraHn3oBaTb 3BaKyaLMio Nogen N 3auTy
MaTepuarnbHbIX LEHHOCTEN.

OBaKyaLMOHHbIE BbIXOAbl

N3 3m0aHMs NpoOeKTMpyemMoM  HaACOCHOW  CTaHuuuM  nNpegycMoTpeH  OOVH|
3BaKyauMOHHbIM Bbixod. LLUupuHa Beixoga 1,0 M.

Ha nytm aBakyaumm npegycMOTPEHO WCMONb30BaHWE MaTepuanos, MMELMX
COOTBETCTBYHWOLIMNE cepTuduKaTel NOXapHOM 6e30macHOCTM C nokasaTensamu noxapHown|
OMacHOCTM He BbiLLE, YEM:

-KM3 ("2, B2, A3, T2, PlN1) — ons oTAENKW CTEH, NOTOSIKOB;

- KM4 (B2, PI12, 13, '2) — onst NOKpbITUIA nona.

NEPEYEHb MEPOMNPUATUNA NO OBECMNEYEHUIO
BE30MNACHOCTW NOAPA3AENEHUNA NOXAPHON
OXPAHbI NP NUKBUOALUU NMOXKAPA

Brnvxkanwasa noxapHas 4acTb pacnonoxeHa no agpecy: r. CeBepoABWHCK, YI
IlecHasn, 48A. PacctodHne p[o npoektupyemoro obbekta coctaBnsetr 4,32 kum. Bpewms
NpubbLITUA NoXapHblX nogpasgeneHnn coctaenseT 4 MuH. (P3 PP ot 22.0.2008 Ne123-903
«TexHudeckun pernameHT o TpeboBaHMAX noxapHon Ge3onacHocTu» cT.76 — He Gonee 10
MUH.).

[na opraHusaumMm OenWCTBUA MOXapHbIX noAapasfeneHnun npu  noxape Ha
npoekTMpyemom obbekTe cneumanuctamm MECTHOro rapHu3oHa MoXapHo-cnacaTeslbHON
cnyxbbl (MY Ne7, r. CeBepoaBWHCK) paspaboTaH nnaH TyweHnua noxapa (MTM). T
COCTaBrieH B 3 aK3emnnspax, yTBep>XaeH HavanbHMKkoM rapHusoHa MNYNe7 r. CeBepoaBuHCK m
cobcTBeHHMKkamum AO "Tpouua". lNepBbi 3K3eMNAAp XpaHUTCS B nogpasaeneHnm rapHu3oHa, B
paroHe Bble3ga koTtoporo Haxoautca AO "Tpouua", BTopon akzemnnsap — B LUMIMC rapHu3oHa,
TpeTuin ak3emnnap —y pykosogutena AO "Tpouua.

Mpn BbINOAHEHWUM CTPOUTENBHO-MOHTAaXHbIX paboT no [JaHHOM MpPOEKTHOW|
AOKYMEHTauun nnaH TylWeHMs noxapa [OoImKeH OblTb OTKOPPEKTMPOBAH B COOTBETCTBUM C
NPUHATBIMU MPOEKTHLIMW PELUEHNAMM.

[na obecneyeHna BesonacHon AeATENbHOCTM NoapasfenieHnin NOXapHOW OXpaHbl
npu NUKBMAAUUKN NoOXapa Ha TeppuTopuu NpeanpuaTUs CyLLECTBYIOT MOXapHble npoesabl u
nogbesaHble NyTU ¢ TBEPAbIM NOKPLITUEM LLUMPUHON HE MeHee 3,5 M.

Mpn TyweHun noxapa Heobxoammo obecneunTb BbiNONHEHUe TpeboBaHuin "MNpasun
no oxpaHe Tpyga B nogpasgeneHuax [ocygapCTBEHHONW NPOTUBOMNOXAPHOW  CryXObl
MuHuctepctBa P® no pgenam rpaxgaHckonm OOOpOHbI, 4pe3Bbl4alHbIM - CUTyauusim U
nukBngaumm nocnencteun ctxmnHblx 6egctemmn (MOT PO-01-2002)". JononHUTenNbHble Mepbl
Ge3onacHOCTM [[OMKHbl ObITb NPeayCMOTPEHbl B MNaHe MOXapoTylWeHUs C  y4eToMm
XapakTepHbIX ocobeHHoCTe 06bekTa 1 pasBuTuA noxapa.
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MNepen Hayanom pasBepTbiBaHWUS PYKOBOAMTENDb TyLleHUs 065a3aH:

- BblGpaTb ¥ yKasaTb IMYHOMY cOCTaBy Haubornee 6e3onacHble 1 KpaTyanwme nyTu
NPOKIagKkM pykaBHbIX TIMHUIA, nepeHoca 060pyaoBaHNSA U UHBEHTAPS;

- YCTaHOBUTb aBTOMOOMNM, obopyaoBaHME M PacroOnOXWUTb JIMYHBLIM COCTaB Ha
6e3onacHOM pacCTOsHUM C Y4eTOM BO3MOXHOIO BCKWMaHWs, Bblibpoca, pasnusBa ropsien
XWOKOCTU W MOMOXEHUA 30Hbl 3afblMMEHUs, a TakKkKe, 4YToObl OHM He MpenaATcTBoBanv
paccTaHoBke npubbiBalowmnx cun n cpeacts. N3beratb yCTaHOBKUM TEXHWUKU C MNOABETPEHHOW
CTOPOHbI;

- YCTaHOBUTb eaunHble curHanbl Ans 6bICTPoro onoselleHus nogen o6 onacHOCTU U
N3BECTUTb O HWUX BECb MNNYHbINA COCTaB, paboTatoLwmi Ha noxape, onpeaenuTb NyTM OTXOAOB B
6e3onacHoe MecTto. CurHan Ha 3Bakyauumio NUYHOIO cocTaBa MPWU BO3HWKHOBEHUWU Yrpo3bl
paspyLleHns 30aHns, BCKMNaHusa unu Bblbpoca MasyTa cnegyeT nogaBaTbh C MOMOLLbIO CUPEHbI
OT noXapHoro asToMobunsa no npukady PTI unu onepaTtmBHOro wraba TyweHusa noxapa.
Cvrnan Ha aBaKkyaumio JIMYHOro cocTaBa [AOSMKEH NMPUHLMMNMANbHO OTNMYaTbCA OT BCeX ApPYrux
CUrHasnoB Ha noxape;

- B uenax obecrnevyeHns 6e30MacHOCTUM NIMYHOTO COCTaBa U TEXHUKU MpU yrpose
BbibpoCca ycTaHaBnMBaTb MOXapHble MalUWHbI (32 UCKITIOYEHMEM TEXHUKU, NCMOMb3yeMon Ang
nodayn OrHeTylalmx BellecTB) C HaBETPEHHON CTOPOHbl He Griwxke 100,0 M OT ropsiero
30aHuns, coopyxeHus. B npouecce noaroToBKM K TYLLEHWIO NoXapa Ha3HauuTb HabngaTtenen
3a NoBeAEeHNEM ropsLLIEro U COCEQHUX C HAM 30aHUN.

MNpu nposeaeHnn 6oeBoro passepTbiBaHWS 3anpeLlaeTcs:

- Ha4YMHaTb ero A0 MNOofIHON OCTaHOBKM MOXapHOro aBToMobuns;

- HagesaTb Ha cebs NAMKY NPUCOEANHEHHOTO K PYKaBHOM NMIMHUK NOXapHOro cTBoONa
npv nogbemMe Ha BbICOTY;

- NepPeHOCUTb UHCTPYMEHT, OBpalleHHbI pabo4yMMy NOBEPXHOCTAMU (PEXyLLUMM,
KOMIOLLIMMMW) MO XOAY OBUKEHUS;

- MOAHMMATb Ha BbICOTY PYKaBHYIO JIMHUIO, 3aNONHEHHYIO BOOOW;

- rnopgaBaTb BOAY B pyKaBHble NUHUM [O BbIXOAA CTBOSMLLUMKOB HA WCXOAHbIE
no3nuun.

He ponyckaeTtcs npebbiBaHWe NMYHOro cocTasa:

- Ha KpOBMne aBapuUMHOrO UMM COCeOHUX 34aHUN, eCrnin 3TO HE CBSA3aHO C KpanHEW
HeobXoANMOCTbIO.

JInyHbIN cocTaB noXapHOW OXpaHbl, obecneynBatoLLni nogavyy orHetyuwawmx

cpeactB Ha TywleHune Uun oxnaxgeHue 30aHUuA, COOpPYXeHUd, OOJDKEH pa6OTaTb B

= TEennooTpaXaTeribHbIX KOCTIOMax, a nNpu HeobxoauMOCTM — NoA MPUKPbITUEM PAaCHbINIEHHbIX|
=) BOOSHbIX CTPYM.
z Mpn BbINONHEHMM paboT B 30HAax C MOBLIWEHHOW TENnoBon paanaunen|
§ Heob6xo4MMO NpeayCMOTPETb CBOEBPEMEHHYHO 3aMeHY NIMYHOro COCTaBa.

[Mpy BO3HUMKHOBEHUN ONACHOCTM 0Opa3oBaHWS 3ara3oBaHHbIX 30H HEOBXO0aUMO:
o - KOHTPOSIMPOBAaTbL 30HbI 3ara3oBaHHOCTY;
E - KOHTPONUPOBATL AOCTYN NOAEN U 3anpeTuTb paboTy TeXHUKU B npegnonaraemMon|
2 30He 3ara3oBaHHOCTY;
S - OopraHuM3oBaTb  oOuenfieHMe  3ara3oBaHHOW  30Hbl C  MCMONb30BaHWEM|
= npegynpexaarLwmx 1 3anpeLLarLLmnx 3Hakos.
3
2
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JIn4HbIN CcOCTaB M WHble YYaCTHUMKM TylleHus noxapa o6s3aHbl cneantb 3a
n3meHeHnem OOCTaHOBKM: MPOLIECCOM FOpPEHMUs, MOBEAEHMEM KOHCTPYKUWUA, COCTOSIHUEM
TEXHOMOrMYeckoro n noxapHoro obopygoBaHuWst M, B Crydae BO3HUMKHOBEHMSI OMACHOCTH,
HemMeaneHHO npefynpeavTb Bcex paboTalwolwmx Ha 3TOM yyacTke U pykoBoauTens TylleHus|
noxapa.

Mpy nokanusaumMm v NUKBUOALMM NOXapOoB nepeq TyLeHWEeM JIMYHOMY COCTaBy)|
hopMMpPOBaHNA, COBMECTHO C 3NEKTPOTEXHUYECKMM MepcoHanom obbekta Heobxoanmo
NPUHATb MEPbI MO OTKITHYEHNIO NOAAYM INEKTPOIHEPTUN.

JInyHbIN cOCTaB M WHbIE YYaCTHUKM TyweHus obA3aHbl cobnogate MUHMMAaNbHO
AONYyCTUMblEe PACCTOSAHUS A0 OENCTBYHOLLMX 3NEKTPOYCTaHOBOK.

[Mepen TyweHvem noxapa B 3neKTpoycTaHoBKax nog HanpsbkeHvem go 110 kB
nogpasgenieHnsiM NoXXapHoOW OXpaHbl, aBapuMHO-crnacaTenbHbIM POPMUPOBAHNAM, COBMECTHO
C 3NEKTPOTEXHNYECKMM MEepPCOHaNnomM obbekTa NPoM3BECTU HaOEXHOe 3a3eMIieHne NoXKapHbIX|
CTBOJIOB, HACOCOB aBTOMOOUMEN.

Mpu paboTte ¢ neHoobpasoBaTenem unm ero pacTBOPOM JIMYHbLIA COCTaB AOSMKEH|
ObITb 06ecneyeH 3aWnTHBIMU OYKaMU UMK LLUTKaMMU.

ans OPUNEHTUPOBKN nogpasgeneHumn NPOTUBOMNOXXapHOM Cnyx0bl
npegycMaTpuBaltoTCs yKasaTenMm MeCT pacroriokeHUs MoXapHbIX rMApPaHTOB TUMOBOrO
obpasua.

K cuctema npoOTMBOMNOXApPHOrO BOAOCHAGXEHMS npoekTupyemoro obbekTa|

obecneymBaeTcsi NOCTOSIHHLIVM AOCTYN AN NOXapHbIX NoApasaeneHuin n nx obopyaoBaHus.

CBEOEHMNSA O KATEFTOPUU 30AHUW, COOPYXXEHWUN, MNOMELLEHMA, OBOPYJOBAHUA
N HAPYXXHbIX YCTAHOBOK MO NMPU3HAKY
B3PbIBOMOXAPHOW U MOXXAPHOW OMACHOCTH

Ne HanmeHoBaHve KaTteropus Knaccuduka pynna Mpum
y3na | TexXHONOrM4yeckoro ysna Npon3BOACTBa umsi npoueccoB | evaH
no MO B3PbIBHOW, B3pblBOONAcC no ne
cxeme B3pbl HOW 30HbI NO | CaHUTapHOM
BOMoOXapoonacH nya XapakTepuct
O 1 NoXapHom nKke
onacHocTu
2 2 [MpoMexXyTOYHbIN BH M-l 1B, 2r
g pesepByapHblit napk
5 (NpoekTupyembIin)
g
@ 1 HacocHasa ctaHumsa B M-l 1B, 2r
3 >KenesHogopoxHas BH M-l 1B, 2r
= acTakaga,
= NPOMEXYTOYHbIE
> pesepByapbl
S
=
PesepByapHbli napk HedTebasbl kaTeropupoBaH kak cknag kateropun — llla (CI|
_ 155.13130.2014 1abn.1).
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NMEPEYEHb 30AHUA, COOPY>XEHMW, NOMELLEHWA U OBOPYJOBAHUA,
NOANEXALUMX 3ALLUIMTE ABTOMATUYECKUMU YCTAHOBKAMMU MNMOXXAPOTYLUEHUA
N OBOPYOBAHMIO ABTOMATUYECKOM NOXXAPHOW CUTHATTIM3ALIMEN

ABTOMaTMYECKMMWN YCTAHOBKaMW MOXapPOTYLLUEHNA W aBTOMaTUYECKOW MoXapHOW|

curHanusaumen obopyaytoTes:

- NpomMeXxyTouHbIn pesepsyap PBC-1000;

- aBapunHbIn pesepsyap PBC-3000;

- XXenes3HoaopoXXHasa acTakaja.

Ans TyweHns noxapos ucnonb3yetcsa neHoobpasosatenb [M0-P3M, MopneH, 6%, ¢
TemnepaTypon 3acTbiBaHna MuHyc 35°C, npegHasHayYeHHbIn Ans paboTbl € MOPCKOW BOAOW.

MeHoobBpasoBaTenb COBMECTUM CO BCEMM TUMAMKU neHoreHepupyrowero obopyaoBaHuns, B ToM
yucrne B aBTOMaTMYECKUX MOOyNAX M ycTtaHoBkax. [leHoobpasoBaTtenb Npyu HEOLHOKPATHOM
3amMep3aHuM 1 nocrneayrwemMm NocTeneHHOM OTTauBaHUM He TepsieT CBOMX NepBOHaYasribHbIX
CBOWCTB. [@paHTUMHbIN CPOK XpaHeHUa B Tape 3aBoja-usrotoButend — He MeHee 120
MeCsILIEB.

OMUCAHUE U OBOCHOBAHUE NPOTUBOMOXAPHOM 3ALLUUTDI
(ABTOMATUYECKNX YCTAHOBOK MOXAPOTYLUEHUA, MOXXAPHON
CUrHANU3 ALK, ONOBELLEHUSA U YNIPABJIEHUSA 3BAKYALIMEWU NIOOEN
NMPU NOXXAPE, BHYTPEHHEIO NPOTUBOIMOXAPHOIO BOAOMNPOBOJA,
NMPOTUBOALIMHOW 3ALLMUTbI)

ABTOMaTMyeckas cuctema MnoXapoTyLLEeHUA NMPOEKTUPYETCH NEHHOW C YCTaHOBKOW
Ha pesepByapax reHepaTopoB neHbl cpeaHen kpatHoctu [TICC-600. B kadectBe
OrHeTylwlaulero BellecTBa MNPUHATA rMeHa HU3KOM KpaTHocTu (6%), nonyyaemasa oOT|
CyllecTByloLEero neHoobpasoBaTenss WU HACOCHOW CcTaHuuMu. BHyTpu paccmaTtpuBaeMsblX
pe3epByapoB yCTaHaBnmBatoTca Tennosble n3sewatenu UM 101 MpaHaT, no Tpu nsseLwlatens
ANS KaXkgoro pesepsyapa.

MN3Belatenu noako4atoTcs K  npoektupyemomy  [MNKOI Curnan-10,
ycTaHaBnmBaemoMmy B nomeweHun onepatopHon. [MKOIM cUrHmn-10 nogknoyaeTtca K
cywectsyowen cucteme AlC un AYTIMN ana ynpaBneHus AByMSA ApeHYepHbIMU KnanaHamu Ha

2 nodaroLmx NMHUAX TpybonpoBoaa NoXKapoTyLUEHWS.
=) Ha >xene3HoQoOpOXHOW 3acTakage npefycMaTpuBaeTcsl yCTaHOBKa u3Bellatenen|
=2 ~
5 noxapHbix nnameHn CnektpoH 401-Exd-A v pyyHbix nssewartenen YAl CnektpoH 535- Exd-
o
2 M-01. U3Bewartenun nogkrntoyatotcsa K npoektnpyemomy MIKOM Curnan-10.

Onsa ynpaBneHus moaynem neHoobpasoBaTenisi M HACOCHOM MoOXapoTyleHus|
5 npegycmartpusaeTcs ucnonb3osaHue cywiectaytowiero MNKY MNMoton-3H.
E
g [na ynpaBneHna gpeHYepHbIMU KrnanaHamu npegycMmaTpuBaeTca YCTaHOBKa ABYX
2 WwkadoB ynpasneHus 3aasmxkkamu npoussoactsa 3A0 HBI bonua.
f§ Cuctema nMeHHOro nOXapoTyLWeEHNA HU3KOW KpaTHOCTU uMeeT criegyrowmel

napameTpbl:

- adpdpekTnBHaA BbicoTa TyweHns — 0,5 m;
S
o
c
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- HOpMaTMBHbIV pacxod — He MeHee 18 n/c;

- NPOAOCIMKUTENBHOCTb NOA4AYN NEHbI — HE MeHee 25 MUHYT;
- faBrneHve guktytowero opocutend — 0,5 Mla;

- pacxog cekuum — 22,69 n/c;

- Hanop anga cekumn — 0,804 Mla

OMNMUCAHUE OPTAHU3ALMOHHO-TEXHNYECKUX
MEPOMNPUATUA NO OBECMEYEHMIO MOXXAPHOWU BE3OMNACHOCTU OB BEKTA
KAMATAJIbBHOIO CTPOUTEJIbCTBA

OpraHn3aumoHHO-TEXHNYECKNE MEPONPUATUSA BKITHOYAIOT:
- OpraHuM3aumio  MOXapHOW OXpaHbl B COOTBETCTBMM C  AeUCTBYHOLWUM|
3aKoHOAATENbCTBOM;
- MpuBREYEHME TMOXAPHO-TEXHUYECKUX cpeactB obecneyeHuss  noxxapHoW|
B©esonacHocTy;
- opraHusaumio oby4deHus paboTalowmx npaBunamMm noxapHon 6GesonacHocTu Bl
nopsiake, yCTaHOBNEHHOM NpaBuiammn noxapHonm 6e3onacHocTy;

- pa3paboTKy U peanusaumio HOpM 1 NpaBu NOXapHon 6e30MacHOCTU, UHCTPYKLMI
0 nopsgke obpalleHus C noxapoonacHbiMM BeLecTBaMy U maTepuanamu, o cobniogeHum
NPOTUBOMNOXAPHOIO pexnumMma n 4ENCTBUAX NoAen Npyu BO3HUKHOBEHUM NMOXapa;

- W3roToBfiEHME N MPUMEHEHUE CPEACTB HarnsgHoW arutaumm no obecneyeHuto
noxxapHom 6e3onacHoCTy;

- onpegeneHne nopsidka XpaHeHus BeLecTB WU MaTepuanoB, TyLIEHWEe KOTOPbIX
HeonMyCTUMO OAHUMM U TEMM Xe CpeAcTBamMu, B 3aBMCUMOCTU OT UX (PUINKO-XUMUYECKNX Y|
NnoXXapoornacHbIX CBOMCTB,

- pa3paboTKky MeponpusaTUiA NoO AENCTBUSAM aaAMUHUCTPaLMK, paboymx, cnyxawmx u|
HaceneHusa Ha cryvyan BO3HUKHOBEHUSA NoXapa 1 OpraHM3aumio aBakyaLlmm nogen.

Cuctema obecnedeHnss noxapHou ©6e30MacHOCTM NPOEKTUPYEMbIX OOBHEKTOB
BKMNtoYaeT B cebs cnefyolme opraHM3aumoHHO-TEXHUYECKME MepOonpuATUs, obasaTtenbHble K
peanusauumn B npoLecce akcnnyataumm 06 beKToB:

- HasHayeHwe nuy, NepcoHanbHO OTBETCTBEHHbLIX 3a MNOXapHyk 6e30nacHOCTb
OTAENbHbIX TEPPUTOPUN, 34AHUN, COOPYXEHUW, TexHonormdeckoro obopyaoBaHus, 3a
cogepxaHne B WCNPaBHOM COCTOSIHAM CUCTEM MNPOTUBOMOXAPHOM 3alUMUTbl M MOXapHON
TEXHUKN;

s - YCTaHOBIEHNE HA 0ObEKTAaX COOTBETCTBYIOLLIETO NPOTMBOMOXAPHOIO PEXUMA;

‘g' - CBoeBpeMeHHOEe BblIlNMOJNIHEHUE npe,u,nmcaHMVl rocygapCrtBeHHbIX HaA30pPHbIX|

z OpraHoB;

5 - obecneyeHne 0OBLEKTOB MEPBUYHBIMU CPEACTBaAMU MOXAPOTYLUEHUS, NOXapHOW
TEXHUKONW ©n obopyaoBaHMEM, OrHeTylwlawumMm cpeacTtBamu, a Takke cpencrBamu

o NPOTMBOMNOXaPHOW nponaraHAabl.

=]

2 PACYET NOXXAPHbIX PUCKOB YIrPO3bl 2XKM3HU 1 30OPOBbLIO

S NIOOEN U YHUYTOXEHUIO UMYLLIECTBA

= CM. npunoxeHue.
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Cywecmsyrowuti npou3e00CnEeHHO-

NPOMUBONOHCAPHBLU B00ONPOBOO

3emenbHoeo y4vyacmka M1:500

(xema nnaHupoBoyHou opeaHu3zayuU

247 Cywecmayrowuti npou3800CmMeeHHOo-

229

u3pbtm§ 73
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<
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N NPOMUBONONCAPHBLU B00ONPOBOO
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YcnobHele 0003HA4YeHUS:

- epaHuya y4vacmka,

Npoekmup. COOPYXEHUS,

npoekmup. npoe3d ¢ 0emOoHHbIM NOKPbIMUEM,

Cyw. 30aHUS U COOPYXEHUS;

cyuy. 0emoHHoe nokKpsImue,

cyuy. ujedeHo4Hoe NoKpsImue,

cyw. ozpaxdeHue;

HanpabaeHue dbuxeHuss aBmompaHcnopma,

KOOdeHU/T)b/ Ha ™Mecmyocmu.

Cyuecmgyrowjuti npou3600CmeerHo-

Jkcnaukayus 3daHUl U COOPYXeHUU

Homep
Ha HaumernoBaHue llpumeyarue
naave
1 [lodoecpebamesb ma3yma npoekmup.
2 HacocHasa cmaHyus memHbix Hegmenpodykmob [X npoekmup.
3 Emkocms dns Hegpmenpodykmob V=60 kyd.m (5 wm.) npoexkmup.
2 X/d scmakada cauba-Hasuba Ha 2 nocma npoekmup.
5 PesepByapHsiu napk npoexkmup.
6 Mayma ocbeweHus npoekmup.
7 Inekmpowumobas npoekmup.
8 beHsomacnoomdenume b npoexkmup.
9 ABmomodu/bHas cmosiHka tyu.
10 berHzomac/0omdenumes cyu.
bananc meppumopuu yvacmka ¢ KN2 29:28:110272:192
Konu4ecmbo
Nen/n Haumernoba+ue = llpumeqaHue
M %
llnowads meppumopuu no 1134 9674,0 100
1 lnowads 3acmpouku, 6 mom qucre: 3600,0 3721
- npoekmupyemMou 2485,0
2 [1nowads mBepdsix nokpeimud, 8 mom 4qucr/e: 4966,0 5134
- NpOeKmuUpyemMsbix 570,0
3 [Tnowads o03eseHeHus 11080 1145
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< 2.
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2.64,
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CornacoBaHo
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OcHoBaHue AJs pa3padoTKU NMPOEKTa

B memsax pannero oOHapyKeHHS W JIOKAIM3AalMK TOXKapa W B COOTBETCTBHH C TpeboBanmsmu CII
5.13130.2009, CII 3.13130.2009, CTY mpoekToM mpeaycMaTpuBaeTcs ocHareHne o0bekTa «TexHuueckoe
nepeBoopykeane Hedredazsr AO «Tpouma» ¢ ycranoBkod msatu emkocTeit (3000 M3 B kommdectBe 4-X
mT.,1000 M3 B KommdecTBe | TIT.), JOMONHHUTEIHRHO K IBYM INPOMEXKYTOUYHBIM eMkocTsMm (1000 M3 B
KOJMYECTBE 2-X IIT.), CIIMBa/HaimBa /I u aBtoructepr» AO «Tpowumay, pacmoyiokeHHas IO ampecy:
164520, Apxanrensckas o6nact, T. CeBeponBuHck, mpoe3n Yasuwmif, 18 cucremoii neHHOTO
MOXXApOTYLICHUSI M CUCTEMON aBTOMAaTHYECKOW MOXIAPHON CUTHATM3AIHY.

B HacTosileM mpoekTe Bce TEXHHYECKHE MEPONPUSITHSA pa3paboTaHbl B COOTBETCTBUHU C TPEOOBAHUSAMU
JKOJIOTHYECKUX, CAHUTAPHO-TUTHCHUYECKHUX, TPOTUBOMOXKAPHBIX M JPYTUX HOPM, JEHCTBYIOIIUX Ha
tepputoput P® u obecneunBaromux Oe30macHylo0 Aisl JKU3HM W 3A0POBbsl JIIOACH OKCIUTyaTalHio
KOMITJIEKCHOHM CUCTEMBI, IPH COOIOJCHUHU NPETyCMOTPEHHBIX PA0OYMMHU JOKYMEHTaMU MEPOIPUSTHH.

[IpoexT He conepKUT BIEpBbIe MPUMEHEHHBIX HIIM pa3padOTaHHBIX KOHCTPYKIWH, MaTEpUANIOB, U3,
000pya0BaHMs, IPUOOPOB U TEXHUYECKUX PEIICHUH, 3aLIUILEHHBIX aBTOPCKUMHU CBHUIETEIbCTBAMHU.

OcHoBaHHEM TSI TPOSKTUPOBAHHS MOCITYKUJIO TEXHUUIECKOE 3aJJaHNe 3aKa3unKa.

I'mapaBnrgeckuii pacdeT BeIMoiHEH B iporpamme [ uaPaBIIT-1.5.0913.

CoorBercTBHE TPEOOBAHUAM PYKOBOASIIIUX JOKYMEHTOB

IIpn pa3paboTke HacTosIIEH NPOEKTHON IJOKYMEHTAIUH HCIIOJIb30BAINCH CIEAYIONHE HOPMATHBHO-
TEXHUYECKHE U WH(OPMAITIOHHBIE MaTePHAIIbI:

- Oepepanpabiid 3akoH Nel23 ot 22 wmromst 2008r. «TexHUYecKuit periaaMeHT o TPEOOBAHMAX MOXKAPHON
0e30macHOCTHY.

- Ceox mpasun CII 1.13130.2009. CucteMbl NpOTHBONOXApHOM 3allUThL. «IBaKyallUOHHBIE MYTH H
BBIXOJBIY;

- Cox mpasun CII 3.13130.2009. CucteMbl npoTHUBOMOXAPHON 3aluThl. «CUCTEMBI OMOBEIICHUS U
yhpaBlieHHs dBaKyaliel Jitoaei npu noxape. TpeGoBaHus MokapHOH 0€30I1aCHOCTHY;

- CBox mpaBun CII 5.13130.2009. CucreMbl NpPOTHBOMOXAPHOM 3alUTHI. «YCTaHOBKHM MOXKapHOU
CUTHAJIM3AIUH U TIOXKAPOTYIICHUS aBTOMaTu4eckue. HopMbl U npaBuiia mpoeKTUPOBAHUSI;

- Ceox mpaun CIT 6.13130.2009. CucteMbl NPOTHBOMOXAPHOW 3aIMUTHL «DIESKTPOOOOpYyIOBAHHE.

TpeboBanus NoXkapHOI 6€30MACHOCTI;

2 - Ceopx mpaew CIT 118.13330.2012 "OO6mecTBeHHBIE 3MaHUS U COOPYXKEHUS"
§_ - Ceogx mpamn CIT 89.13330.2012 "KoTtenpHbIe YCTaHOBKHA'.
=
§ - Cox mmpamn CII 7.13130.2009 "OtoruteHne, BEHTHIAINSA M KOHAUIHOHUpoBaHue. [IpoTHBOMOX)apHBIE
TpeboBaHus".
(9]
o
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Hcxoanbie 1aHHbIE 1JI5 IPOEKTUPOBAHMS

WcxoaapIMy TaHHBIMA JJ151 TIPOSKTHPOBAHIS TTOCITYKUIIH:

- TEXHUYECKOE 3aJaHne 3aKa3zunKa;

- IUIaHBI OOBEKTa;

- CIIEHMAJIbHBIE TEXHUYECKHWE VYCJIOBUS Ha mnpoekTHpoBaHWE, B UYacTH OOeCIICUCHUS
noxapHoii Oe3omacHocTH oOBekTa: «TexHuueckoe mnepeBoopyxkenue Hedrebassr AO «Tpouna» ¢
ycranoBko# nsitu emkoctedt (3000 M3 B konmmuectse 4-x mT.,1000 M3 B konmudecTBe 1 1MIT.), TOMOTHUTEIBHO
K IBYM IMPOMEXYyTO4YHbIM eMKocTsM (1000 M3 B KonmuecTBe 2-X IUT.), CIIMBa/HANKBA /I U aBTOLUCTEPH»
AO «Tpounay, pacnonoxxeHHas no azapecy: 164520, ApxaHrenbckas obnactb, r. CeBEepOIBUHCK, MPOE3]
Yasguni, 18.

Onucanue cucTteMbl o0OeclevyeHUs] TOMKAPHOH  0e30lMacHOCTHM  O00BbeKTa  KaNUTAJIbLHOIO
cTponTeabcTBa. CHCTEeMa AaBTOMATHYECKOTO MOKAPOTYLIEHHUS].

Cucrema oOecnieueHMs  TMOXapHOW  Oe30macHOCTH  (aBTOMATH4YECKash  yCTaHOBKA  BOASIHOTO
noxaporymenus, gajee — AYIIT) npoexkTupyercs IeHHOH ¢ yCTHOBKOH Ha pe3epByapax reHepaTopOB IEHbBI
cpemneit kpatHocTu ['TICC-600. B xauecTBe OTHETYIIAMIETO BEIIESCTBA MPHUHATA TeHA HU3KONW KPaTHOCTH
(6%), momy4yaemas OT CyIIECTBYIOIIETO TEHO0Opa30oBaTens M HACOCHON CTaHIIMK. BHYTpH paccMaTprBaeMbIX
pe3epByapoB ycraHaBiuBaroTcs terioBble m3Bemarend UIT 101 I'panat, mo Tpu m3Bemaremns A KaXIoro
pesepByapa.

M3Bemarenn mnoxkimodatorcs K - npoektupyemomoy IITIKOIT Curman-10, ycranaimpacMOMOy B
nomemiernn oneparopckoi. [IITKOIT Curnan-10 monkimodaercs k cymectByromieit cucreme AIIC m AVYIIIT
JUTSI yIIPaBJICHHS JBYMS JPEeHYePHBIMU KJIaHAMH Ha IMOAAIOIINX JTUHHSIX TPYyOOIIPOBOJOB MOKAPOTYIICHHS.

Ha >xene3HomOpoXHOM ACTakane NpeaycMaTpHUBaeTCsl yCTaHOBKA H3BEMIATEled MOXKapHBIX IUIAMEHHU
Cnektporn 401-Exd-A wu pyussix wu3Bemarenedn YJII Cnoektporn 535-Exd-M-01. W3Bematenn
nojkiovaroTcs k npoekrupyemomy IITKOIT Curnan-10.

Hdns ymnpaBneHus MoxyleM MeHooOpa3oBaTelsi M HAaCOCHOW MOXKApOTYIIEHHs MpeaycMaTpUBaeTCs
ucnons3oBanue cymectsymomero [IKY Iloton-3H.

Jns ynpaBneHus IpeHUYEpPHBIMU KJallaHAMH MpelyCMaTpUBaeTCsl YCTAHOBKA ABYX LIKa(OB yIpaBIICHUS
3aaBmxkamu mpousBoactea 3A0 HBII bonug,.

YcTaHOBKa NeHHOro NoXapoTyLeHus

i IIpoextHoit noxymenTamueit B coorBercTBuu ¢ CII 5.13130.2009 npeagycMarpuBaTecsi cucTeMa MEHHOTO
x
= % .
= MOXKAPOTYILIECHUS. HU3KOM KPATHOCTH CO CIEIYIOIIUMU UCXOAHBIMU MapaMeTpaMU:
@ - kateropus nometenus 7 no CI15.133130.2009;
- a¢ppexTuBHas BbIcoTa TymieHus — 0,5 metpa;

© - HOPMaTUBHBIN pacxoj — He MeHee 1871/cek;
o
=
c
=3
o
-
c
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o
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2 Nwer
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B3am. nHB. Ne

Moan. n pata

- IPOJIOIKUTEIHHOCTH TMOAAaYH TIEHBI — He MeHee 25 MUHYT;

- maBlieHre AUKTyromero opocurens — 0,5MIIa;

- pacxop cexmmn — 22,69711/cex;

- "Harop mis cexkmuw — 0,804MI1a.

PacueTHple mapamMeTpsl COPUHKIEPHOTO MOKAPOTYIICHHS:

Pacxop 22,6971/cek.

Hasnenue 0,804MI]a.

Tpebyemslit 00beM BoIbI — HE MeHee 34 Ky0.M., 00beM IIeHooOpa3oBarelis — He MeHee 2,1 Ky0.M.

Hpe}:[yCManI/IBaCTCSI HCIIOJIb30BAHUC CYHICCTBYIOIINUX eMKOCTeH XpaHCHHA.

Jlner

WHB. Ne noan.

050-19-M0C5.713
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AKUMOHEPHOE OBLUECTBO
«Tpouuna»

§p TPOULIA

AKT
rujipaBauyeckoro ucnbitanus ot 14.04.2021 r.

O INPOBEJEHUH THIPABJINYECKOrO HCIBITAHUS MHUTATEJILHOrO TPyOONpoBOJa MOKAPOTYIIEHHUs
(2 sran TexHuyeckoro nepeBoopyxenus Hedredasel AO «Tpouiar).

Ocnosanue: Brimonnenue tpedoannii @HII

CocraBiieH KOMHCCHEH:

Ipencenarens: red. aupekrop AO «Tpouna» P.H. Hakosun

YsieHsl KOMMcCHMHU: 3am.ympapisiiomero Hedredasoit AO  «Tpouma», JI.A. BoeBoaknn
rn.anepretuk AO «Tpouna» A.A. Makapos, 3am.aupextopa OO0 «Tpunutny HU.C. Camoxun

14.04.2021 r. KOMHMCCHEH TIPOBEJEHO TIHAPABIMYECKOE MCHBITAHHE [HUTATEILHOIO
TpyGONpOBOAa IOXKApOTYyIIeHHs (2 3Tan TEeXHMYECKOro nepeBoopyxkenus Hedrebassi AO
«Tpounar).

HcnpiTanue BBITIOJTHEHO B COOTBETCTBHM ¢ TpeboBanusmu OHIIL:
IIpobHoe npaBnenue 12,5 krc/cm®. Bpemsi BbiiepKKH 1101 HpoOHBIM aaBieHneM 10 MuH.
Temneparypa xuakoctu 30°C. KoHTpOIBbHBIH MaHOMETP YCTAHOBJECH HAa KOHEYHOM YydacTke
TpybonpoBoja nepex KpaiiHeit apmarypoii (manomerp 3aB.Ne 00140677, nata ciaexyromei
nosepku jiekabps 2021 r., 3A0 «POCMA r. Cankr-IletepOypr).

Ilocie BBIIEPKKM MO IPOOHBIM JaBJI€HHEM M TOHIKEHHs 10 pabouero 9 Kre/cm?, ObLT
BBIIOJIHEH OCMOTp IMHUTATeBHOTO TPpyOONmpoBO/ia Ha MOKAPOTYIIEHHE (2 HTal TEXHHYECKOTo
nepeBoopyxkeHuss Hedrebasnl).

KoMuccuell  yCTAaHOBJIEHO: TPEIMH, pa3pbIBOB, Te4YeH, OTIOTEBAHWA B CBapHBIX
COE/IMHEHUAX, OCHOBHOM METajlle, BO (JIaHIL[EBBIX COCIMHEHUAX H apMaType He OOHapyKeHO.
ITutarenbHblil TpyGOMPOBOA HA MOXKAPOTYIIEHHE (2 Tall TEXHUYECKOTO NepeBOOPYKEHHS
He¢rebaspl) TI'HApPaBIMYECKOEC HCIBITAHHE BBIAEPKAl, HAa KOHEYHOM Y4YaCTKE NOATBEPIAHNI
JlaBleHue Hanopa ¢ napamerpamu P=10 Krc/cMm?.

HcnbiTanue npoBeu:

I'en. mupektop AO «Tpouna»

3am. ynpasnsiomero Hepredasoit AO «Tpouua» " F.A. BoeBoaxun

v/ (nganuce)

I'n. snepretnk AO «Tpounan» @  /A.A. Maxapos

(n B)

%’/ «// HN.C. CamoxuH
Z/__ {npﬁ/nucb)

3am. jupektopa OO0 «Tpunutn»

Akt M nuTarensHoro Tpy6onposoda Ha noxaporywenne (2 31an TEXHHHECKOro NepesoopyHeHna Hegrebasni)
CTPAHMLIA 1 n3 1|




OTtyeT No pesynbTatam NPOBEAEHHOrO IV ., Ak TMYECKOro pacyeTa aBToMaTU4eCKon
YyCTaHOBKM BOASIHOMO NOXAaPOTYLUEHUS, 3aL U '« 9L e

TexHunyeckoe nepeBoopyxeHue HedHTeSasel AO "Tpouua" C  ycTaHOBKOWM
npomexyTodHon emkocTtn (1000mM3 r kosndec.™e 1 wrt.) n PBC-3000M3 (B konu4yecTee 1
WT.) cnuBa/Hanuea HeMTENPOAYKT o7 ) ‘ene 3HOQOPOXHbIX U aBTOMOOUNbHBLIX yuctepH (Il
oyepenb)

no agpecy:
AO "Tpouuya" 16452(, . ‘e y poaBMHCK, ApxaHrenbckasa obnactb, npoess Yaaumu,
18

OTyeT BbIN S 4 .4 Y MOArOTOBMEH C noMoWwbio nporpammbl «MfmaPaBlMT»* B
COOTBETCTBME C « 'wTr aukon pacyeta napametpoB AYIT npu nNOBEPXHOCTHOM
NOXapOTY! .crn.* BOgow U MEHOW HU3KOW KPATHOCTUY, U3NOXEHHOW B [punoxeHun «B»
CIn 5.137 3C ?00%

Mpw. aTL ' . L 0 /YeTe yCIIOBHblIe COKpaLleHMUA:

* P—_2Bnev. e

* ( - pacxoa

dy 'p. — guametp TpybonpoBoaa (auameTp ycnoBHoro npoxoaa tpybonposoaa)

K 7). — yoenbHas xapakrtepuctuka Tpybonposoaa

M. op. — nopsaKoBbI HOMEP OPOCUTENU Ha BETBU

Q op. - pacxop opocutens

P op. — naBneHve nepen opocutenem

Ne yy. — Homep y4acTka Mexay opocUTENs MU Ha BETBU

p y4. — noTepu AaBneHus Ha yyacTke TpybonpoBoaa

P y BeTBM — AaBneHune B KOHLIE BETBU

L yy. — anuHa yyacTtka TpybonpoBoaa

V ¢hakT. — ckopocTb BoAbl B TpybonpoBoae

Q y BeTBU - pacxof, BCceX OpocUTENENn, yCTaHOBNEHHbIX HAa BETBYU

MK — MoxapHbin KpaH

Muratowumit TpybonposBoa-1.1 — yyacTok nuTatoLero Tpybonposoaa nocne BeTten

MuTatowuin TpybonpoBoa-1.2 — yyacTok nuTatoLero Tpybonposoga nocne MK unu

[peHyepHoit 3aBechbl/lNoacekuum

* P B KOHUe Tp. — AaBneHue B koHUe TpybonpoBoaa

* L yu. nk — agnvHa yyactka oT mecTta npucoeguHenuns Tpybonposoaa MK
nuTatoLemy Tpybonposoay Ao knanaxa MK

* A n - reomeTpuyeckas pasHula B BbiCOTE MEXAY TOYKOW NPUCOeaNHEHUS

Tpybonposoga MK u knanaHom MK

P nk Hopm./cbakT. — HopmaTuBHOE/haKTUYecKoe AaBneHne Ha NoXKapHOM KpaHe

Q nK HopM./aKT. — HopMaTUBHbIN/PaKTUYECKNA pacxod Ha NoXXapHOM KpaHe

n/c — nUTPOB B CeKyHAy

MMa — meranackanb

*Mporpamma «M'maPaBMT» umeet cepTudukar coorserctenm Ne POCC RU.0001.11CIM15

(cpok pevicteus ceptudmkata ¢ 04.02.2011 r. no 03.02.2013 r., ceptudukat BoigaH OO0 «L|CINC. OpraH no
cepTucuKaumum nporpaMmmHoii NPoAyKL MK B CTPOUTENLCTBEY ), HA COOTBETCTBUE TpeboBaHUSM:

- CIl 5.13130.2009 «Cuctembl NPOTUBOMOXaPHOW 3alUUTbl. YCTAHOBKW MOXAPHOW curHanusauum wu
noXapoTyLLUeHUsi aBToMaTuyeckue. Hopmbl U npaBuna npoekTupoBaHusiy pasgen 4 «Obuwme nonoxeHus» .
4.1, 4.3; pasgen 5 «BoasHble M neHHble ycTaHOBKM noxapoTyweHnus» n. 5.1.4, 5.1.5, 5.1.6, 5.2.2, 5.2.24,
9.3.1.5, 5414, 55.1, 5.6:1,:5.6.5, 57:1,:5.7.3; 8.7.7, 5.1.9; 5.7.35, 5:8:4,5.8.5,5.9:1,5:9.2,659.3, 5:10.1,
5.10.2, 5.10.20, 5.10.29; npunoxexue «b»; npunoxexue «By;

- CI 10.13130.2009 «Cuctembl NPOTUBOMOXaPHON 3aluTbl. BHYTPEHHUI NPOTUBOMNOXapPHbLIA BOAOMPOBOA.
TpeboBaHua noxapHoii GesonacHocTu» pasgen 4 «TexHudeckue TpebosaHus» n. 4.1.1, 4.1.10, 4.1.15,
4.2.12.



Xapakrepucrtuka obbekra:
@5 2(MisBH135. 7(11B1416D41812.81611314p0)” 1.
@9p. 97102567 5035155(3)” @©11219418(1eR®R(16] 97581%) 17 A18(16) @BX@e@10704-91).

AnropuTtm pacueTta (pasagen B.1 npunoxeHus «B» CI1 5.13130.2009):

1.BbibupaeTtcs B 3aB.:~MMOCTU OT Knacca noxapa Ha oObekTe Buf OrHeTyllallero
BellecTBa

2.0cyuwecTtenseT 38 "6 ) ' Mna ycTaHOBKN NOXapOTYLLEHUS

3.YcraHaenueaei 'q ™n CNPUHKNEPHON yCTaHOBKMU NOXapoTyLIEeHUS
(BOOO3AMOMHEHF Zn ». M . N30OYLLHASA).

4.0npege 15 CA  HOMUHanNbHas Temnepartypa cpabaTbiBaHUs CrPUHKIEPHbIX
opocutenemn

5.C yv.T0." Bb¥ paHHOW rpynnbl O0ObekTa 3awuTbl MPUHUMAKOTCA MHTEHCUMBHOCTb
opoweH1  p.ccon orHetywawero Bewectea (OTB), makcumanbHas nnowagb
OpC w4 .~ | ACC.,0AHMUE MEeXay OPOCUTENSMU U NPOAOCIKUTENBHOCTL nogaym OTB.

t Fuv pa€TCa TUN OpoCUTENS, B COOTBETCTBUM C €ro pacxofnoM, MHTEHCUMBHOCTbLIO
up - WOHLA 1 3aWmaeMon UM nnowaabio.

H-owvevaTcs TpaccupoBka TpyOOnNpoBOAHOM CeTU W nNnaH pasMeLeHus
VW oCy Tenen

d.BblaensieTca AukTyoLWwas 3almuaemasn opowiaemas nnowaab Ha ruapasnuyeckomn
1naH-Cxeme.

9.MpoBoguTtcs rmapaBnuyecKuni pac4yet aBTOMaTUYECKOM yCTaHOBKM
noxaportywiexus (AYIT):

*onpepenseTcs AaBneHue, KOTopoe Heobxoaumo obecneynTb Yy OUKTYIOLWEro
OpOCUTENS, U PACCTOSHUE MEXAY OpOCUTENAMM,

*Ha3Ha4alwTCca  AMameTpbl  TpybonpoBO4OB  ANS  Pas3fnuYHbIX  y4acTKOB
rmgpasnuyeckon cetn AYTT;

*OnpegenseTcsa pacxoq Kaxaoro OpocUTENs, HaXOA4ALWEroCcs B NPUHATON AUKTYIOLLEN
3awmuiaeMon nnowiaan OpOLLEHUA U CyMMapHbIN pacxo opocuTenew, 3almuiaromx
opoLLaemyo UMU nnoLuaab;

*MPOM3BOAUTCS NPOBEPKa pacyeTa pacnpeaenuTenbHon ceTn cnpuHknepHon AYT ns
ycnosusi cpabaTbiBaHua TpebyemMoro Konmyectsa OpocuTenen

sonpegenseTca AaeneHve B nuTalwem TpybonpoBode pacyeTHOro y4yacrtka
pacnpeaenuTenbHOM CeTu, 3alumLiaLLen NPUHATYI0 opoLlaemyo nnowaap;

sonpeaensitoTcs rmapasnuyeckue notepu oT pacyeTHOro yyacTtka
pacnpeaenuTenbHoOn CeTU A0 NOXapHOro Hacoca, a Takke MECTHbIE NOTepu;

*paccYMTLIBAKOTCA C YY4ETOM [aBfEHNS Ha BXOAE NOXAapHOro Hacoca ero OCHOBHbIE
napamMeTpbl (4aBneHue u pacxoq);

'nogbupaeTca NO pacyeTHOMY [AaBMEeHUID U pacxody TUM U Mapka MOXapHOro
Hacoca.



OcCHOBHbLIE MaTemaTtuyeckue 3aBUCUN . Th MeTOAUKM pacuyeta (pasgen B.2
npunoxeHus «B» CI 5.13130.2009):

1. Pac4yeTHbIn pacxod BOAbl +epel Ov. "VIOLWUA OPOCUTENb, PAaCMOfIOXEHHbLIN B
AVIKTYIOLLEN 3almLLiaemMOon OPOLLAE v~ A 10 Yaau, onpeaenstoT no popmyne

g="0K/P,

roe q - pacxopg Yeper av <tV UM opocuTens, nic;

K - Koadpdpuumi t . T C A3BOAUTENBHOCTU  OPOCUTENS, MPUHUMAEMbIA NO
TEXHUYECKON IOKYMEHTALW 1 He. W~ denue, n/(csMMa’l>);

P - paBnenwr nrpe, opocutenem, Mlla.

2. lnameTp . hyu.pr BoAA
d=1000 |2
TV

roe o - Ans.JMeTp Mexay opocutensmu Tpyéonposoaa, MM,

Q - pacxoga, n/c;

‘I - 03(pPULMEHT pacxoaa;

V - KOPOCTb ABWXEHUS BOAbI, M/C (He JormkHa npesbiwatb 10 m/c).

3. lNoTepu aaeneHus P Ha y4acTke L onpeaenstoTt no opmyne
P=Q°L/100K.

rae Q - cymMMapHbIin pacxog opocutenen, n/c;
K; - yaenbHas xapakrepucTtuka tpybonposoaa, n/c;
L - gnuHa Tpybonposoga.

4. O6o6LeHHas xapakTepucTuka pagka (BeTeu)
B=0Q'/P.

5. Pac4yet cnpuHknepHbix AYT1 npoBoaAnTCA U3 yCnosus
Q. <G,

rae Q, - HopMaTUBHbIV pacxoq cnpuHknepHon AYT;

Q. - hakTuyeckmin pacxoq cnpuHknepHom AYTI.

6. KonuyectBo opocutenen, obecneunmBawowmx daktnyecknn pacxog Qc
cnpuHknepHon AYIT € MHTEHCMBHOCTbIO OPOLUEHUS HE MEHEee HOPMaTUBHOW (C y4eToMm
KOHMrypaumum NpUHATON nnowaan OpoLeHnst), LOMMKHO ObITb HE MeHee

nzSiQ,

roe N - MMHUManbHOE KOMMYECTBO CMPUHKIEPHbIX opocuTenen, obecneymBaroLmnx
dakTnuyeckun pacxoqg Qc Bcex TMNOB CNpUHKNEPHbIX AYTT C MHTEHCUBHOCTLIO OPOLLEHUS
HEe MeHee HOPMaTUBHOW;

S - MMHUManbHas nnowaab opowweHuns cornacHo tab. 5.1 CIN 5.13130.2009;

Q - YCNoOBHas pacyeTHas nnowaab, 3awuuaemas OgHUM OpocuTenem:

=12
30ecb L - paccTosiHue mexay opocuTensamu.

MockonbKy AaBneHne y Kaxaoro OpoCUTENs PasnuyHoO (Camoe HU3KOe AaBreHue y
AVKTYIOLLEro OopocuTensi), HeobxoaumoO y4uTbiBaTb pPacxod Kaxaoro w3  obuwero
konuyectea N opocutenen.



7. CymmMapHbIii pacxon BoAbl APEHYEPHOI .* Vi ' paccuYnTLIBaKOT NocneaoBaTenbHbIM

CYMMUPOBAHMEM PACXOAOB KaXKAOro U3 (O ™. €l , PaCrofoXeHHbIX B 3alyuULLIaeMOi
ANHA"

n<
Qn S ,\_4 t1o?

Y=l
roe Q, - pacyeTHbIN pacxopa L neHy pr o AYT, n/c;
gn - pacxog N-ro opocuT™=-"a
N - KONMUYECTBO OPOC'.TE (P4, HACMNONOXKEHHbLIX B OPOLLAEMOW 30HE.

8. Pacxon Qavn cnpun ‘necHr 4 AYTT ¢ BoAsiHOM 3aBecomn
Qayn = Q¢ + Q;s,

roe Q. - pac <~y o, v HknepHon AYTT;

Q, - pacxoa 30, 7.0 3aBECHI.

9. [1'9 OBMELEHHbIX MPOTUBOMOXapPHbIX BOAOMPOBOAOB  (BHYTPEHHEro
NPOTUBO '0% 7. 10 O BOAOMPOBOAA W aABTOMATUYECKMX YCTAHOBOK MOXapOTYLUEHWUS)
AONVETUM. VCT?.10BKa OAHOW rpynrnbl HACOCOB NpWU ycnoBuu obecnevyeHns 3Ton rpynmnowu
racxofe Q, paBHOro cymme noTpebHOCTU KaXgoro BoAONpoBoaa:

Q = Qayn + Qgns,

rue Qayn, Qene - pacxodbl cooTBeTCTBEHHO BogonpoBoga AYIT M BHYTPEHHero

npu. ».sOMNOXapHOro BOAONPOBOAA.

10. B obwem cny4yae Tpebyemoe AaBneHue noXapHOro Hacoca cknagbiBaeTcs u3

crneaywmx CoCTaBnAnLLmMX:
PH:PI'+ PB+ZPM+ Pyy+PA+Z_PBx:PTp_PBX|

roe P, - Tpebyemoe aaBsneHue noxapHoro Hacoca, Mla;

P, - noTepu aaBneHusi Ha ropu3oHTanNbLHOM y4yacTke Tpybonposoaa, Mrla;

Ps - noTepu AaBneHus Ha BepTuKanbHOM yyacTke Tpybonposoaa, Mla;

P. - noTepu AaBneHns B MECTHbIX conpoTusnexHusx, Mria;

Py - MeCTHble COMpPOTUBMEHWA B Y3ne YynpaBfeHus (CUrHanbHOM Kranaxe,
3aaBwkkax, 3arsopax), Mrla;

P, - AaBnexue y aukTyouero opocutens, Mrla;

Z - nNbe3oMeTpuyeckoe AasreHue (reomeTpuyeckas BbiCOTa OUKTYIOLLEro
opocuTens Hag OCbio NoxapHoro Hacoca), Mrla; Z = H/100;

Psx - AaBneHue Ha BXOAe noxapHoro Hacoca, Mrla,

P., - AaBnexHue Tpebyemoe, Mlla.

11. MNoTepu pasneHus B y3nax ynpaeBneHus yctaHoBoK PYY, M, onpenensiTcs no
dopmyne

- B CTIpUHKNEPHOM B, = & vQ® = (&, +&)vQ%;
- BAPEHYEPHOM P =& O = (G +28,)7vQ",

roe  Eyye, Lyya, Exe, Exa, Es - KOI(PPULUMEHTHI NOTEPL [aBNEHUSs COOTBETCTBEHHO B
CMPUHKIEPHOM U OPEeHYEPHOM Yy3ne ynpaBneHusd, CUrHarbHOM KnanaHe u B 3anopHOM
YyCTPOUCTBE (NPUHUMAETCS NO TEXHUYECKOW AOKYMEHTaLUUN);

7 - NNOTHOCTb BOAbI, KI/M3;

Q - pac4yeTHbIn pacxod BOAbl UNM pacTtBopa neHoobpasoBaTens 4epes ysen
ynpasnexus, M3/uy.

MecTHble CONpOTUBIEHUA (B TOM 4uCrne C y4eTOM NoTepb B Yy3ne ynpaBneHus)
aonyckaeTcs npuHumaTth pasHbiMu 20 % CONpOTUMBNEHUS CeTU TPyOOonNpoBOAOB.



CHCTEMA CEPTH®HRAIIMH TOCT P
®EJEPATBHOE ATEHTCTBO 110 TEXHHYECKOMY PENYIHPOBAHMIO U METPOIIOTHH

e, CEPTU®UKAT COOTBETCTBUS

Ne POCC RU.CIT15.H00372

Cornpuean” Cpok peficTeus ¢ 04.02.2011 no 03.02.2013

Ne 0005684
OPTAH I10 CEPTUOUKALIMK  POCC RU.0001.11CII15

000 LCIC. Opraun no ceprudHKauHH NPOrPAMMHOI NPOAYKIMH B CTPOHTEILCTBE
125057, r. Mocksa, Jlennnrpaackuii npocu., a. 63, ren/paxe (499) 157-46-71

MPOAYKIIMA ==

Mporpamma "I'uaPaBIT”
/IR THAPABJIHYECKOI0 PACYETA YCTAHOBOK BOASHOTO
NOAAPOTYUICHHS 50 4100

koa OK 005 (OKI):

NPOZPAMMHbBIE CPEOCMEA OAA ODIEMEXHUNECKIUX PACUEINOE, Cepuiinsiit BHAYCK

COOTBETCTBYET TPEBOBAHHSIM HOPMATHBHBIX AOKYMEHTOB

CIT 5.13130.2009, CIT 10.13130.2009, 'OCT P HCO 9127-94,
FOCT P HCO/MDK 12119-2000

xoa TH BAA Poccus:

U3rOTOBHUTEAD 000 "Moropensues. Her”

WHH 3441037137, Poccus, 400033, r.Boarorpaz, yia.Hukoaas Orpajsi, 1.5, nom.112,
Tea. (8442) 50-07-51

CEPTHO®HKAT BBIAAH

000 "Tloropeabues. Het”, Pocens, 400033, r.Boarorpan, ya.Hukonas Orpags, 1.5,
nom.112, rean. (8442) 50-07-51

HA OCHOBAHUH

3axmiouenus 000 LCIIC ot 03 pespans 2011 r.

AOMIOAHUTEABHAS UHOOPMALIMA  Cxema ceprudpuxaunn Ne 3. Be3 sasepennoro
NEYATHIO NPH/IOKEHHS HA 2-X CTP. HACTOSIIHI cepTH(HKAT He JeliCTBHTE IeH.

PyKOBOAHTEAB OpPraHa

: T:H-_lfgxﬁuosa_

LRI, SAMBITH

10.K.Ponenao

MHMLLIATS, SaMHfan

M.FE
Drcnepr
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NPHIOKEHUE
K cepTdukarty coorBereTBHA Ne POCC RU.CIT15.H00372 ot 04.02.2011

(Oe3 cepruduraTa He JCHCTBHTEILHO)

1. Obo3navenne nporpaMMHOIT NPOAY KKK
ITporpamma "["'uaPaBITT".

2. Ha3zpanue nporpamMmMHoii npoayKiuun
[IporpamMMa ruzipasinyeckoro pacyera yCTaHoBOK BOSHOIO noskapotynenus "TuaPaBITT”.

3. Bepeus 1.0

4. Hasunauenne nporpamMmHoii npojayKuun
[Muapananyeckuii pacueT yCTaHOBOK BOJRHONO MOKAPOTYIICHUS.

5. Pemaemeie 3anaun:

- pacveT B COOTBETCTBUH ¢ MeTouKoH npuiamkenns "B" CIT 5.13130.2009;

- PACHCT CaMOCTOSATCILHOH YCTAHOBKH BOMAHOIO NOMKAPOTYIIEHHS M PacHdeT YCTanoBKH
COBMCHICHHOI € CHCTEMOH BHYTPEHHET0 NPOTHBONOKAPHOTO BOAONPOBOAA;

- YYET IPHCOCJMHAEMBIX JAPECHUCPHEIX 3aBec;

- 10A60p HACOCOB ¢ YUCTOM PABIHYHBIX CXEM MOAKIIOUCHUS (NapaieibHO/MOCTCA0BATEIBHO);

= YHET pas/IH4HOro KosMyecTsa padounux Hacocos (ot 1 10 4 uir.):

- pacuer 0DLEMa NOKAPHOTO Pe3epBYapa;

= PACYCT KOIHYECTBA NATPYOKOB JU18 NPHCORIHHEHNA HEPEIBUKHON NOKAPHOH TEXHUKH:

= allain3 CKOPOCTH BOJILI B TPYOOMpPOBOAax:

- PacueT PEKOMEH/IYEeMBIX THAMETPOB PACHPE/ICIHTENBHBIN H THTAIOLINX TPYDOIPOROIOB;

- pacueT noTeps OT y3/1a VIIPaBIeHHs 10 OCH MOXAaPHOTO Hacoca;

- pacyerT MUHHMAILHLIX JIMAMETPOB BCACKIBAIOLINX TPYGOIIPOROIOB:

- BO3MOXHOCTH BK/IIOYECHHA/OTK/IKOUCHHS MPOH3IBOJILHBIX YHACTKOB CCTH TPYOONpOBOIOB ¢
ABTOMATHUCCKHM TIEPECHETOM Pe3y/IbTATOR pacyerd;

= OTJICTIbHBIH BBO/| BLICOTHI PasMeIeHHA JHKTYIOLWIEIO OPOCHTENH, Y3ia (Y3/10B) YNpasicHus u
NOKAPHOro Hacoca;

- YUCT NOJINOPA BO/bI HA [105APHBIC HACOCH H3 BOJOMPOBOIA:

- (hopMHPOBAHKE # BBLIBO OTYETA 110 MPOBEAEHHOMY PACUuCTy.

6. CoorBercrByer TpedOBANMSM NYHKTOBR HOPMATHBHBIX J0OKYMEHTOR N0 cOCTOSHNIO Ha 03
thespaas 2011 r.

CIT  5.13130.2009 "Cucrembl  NPOTHBONOKADHON  3ammuThl.  YCTAHOBKH  NO/KAPHOLi
CHIHAJIM3ANHH H No&apoTymenns apromaTHueckne. Hopmer n npasuaa npoexrnposanna”;

- pazaen 4. Odwume noxoxenns, nn.d. 1, 4.3,

- pazaen 5. Boaguple W TeHHbIE YCTaHOBKM noxaporyuenus. [loapazaea 5.1, Ocroshubie
nosxoxenus, un.3.1.4 - 5.1.6. [oapasaen 5.2. Cnpunkiaepubie yeranosku, mi.5.2.2, 5.2.24. [loapasnen 5.3.
Jlpenvepibie ycraHosku, 1.5.3.1.5. TMogpaszen 5.4. YCTaHOBKM 1MOKAPOTYINCHHS TOHKOPACHBLICHHOM
BOIOH. 1.5.4.14. oapasnen 5.5. Cnpunxiepusie AYI1 ¢ npunymutensusiM nyckom. m.5.5.1. logpasaen
5.6. Cnpunkaepno-apenyieptsie AV, nn.5.6.1, 5.6.5. Iogpazaen 5.7. TpyGonposous! yeranosok, nn.5.7.1,
573, 5.7.9. 579, 5.7.35. Nompasnen 5.8. Yanw ynpasnewnss, nn.5.8.4, 5.8.5. Tloapaszen 5.9.
BozocHabxenne yeTaHOBOK M NOATOTOBKA NEHHOro pactsopa, min.3.9.1 - 5.9.3. lMoapazaen 5.10. Hacocusie
cranumnn 5.10.1, nn.5.10.2. 5.10.20, 5.10.29, '

T.H.Byonona




crp. 2 lpuaokenust K cepruurarty
coorsercreast Ne POCC RU.CITIS.H00372

- npuaokense b. I'pynibt nomenenuii (MpoH3BOACTB H TEXHOMOIHUCCKMX IPOLIECCOR) MO CTENeHH
OMACHOCTH Pa3sBUTHS NOKapa B 3aBUCHMOCTH OT HX (PYHKUHOHANLHOTO Ha3HAYCHHA U NOXKAPHONH HAIPYIKH
CropacMbiX MaTCPHAJIOB,

- npuiaoxkedne B. Merojnka pacuera napamerpoB AYIl npu noBEpXHOCTHOM NOXKaPOTYIHEHHH
BOJIOH H MEHOH HU3KOH KPaTHOCTH.

CII 10.13130.2009 "Cucrembl NPOTHBONOKAPHOI samuThL. BuyTpenuuii nporusonoxapusii
Bogonposoi. Tpedopanns noxkapHoii Hesonacnocrn”:

- pazgen 4. Texuuueckue rpeGosanus. [logpaszen 4.1. CucreMs! NPOTHRONOKAPHOIO
sojonposoaa, nn.4.1.1, 4.1.10, 4.1.15. INoapassnen 4.2. Hacocuble ycraHoskH. 11.4.2.12.

FOCT P HCO 9127-94 "/lokymenTanus mojb3oBareass u uuQoOpManHs Ha YNAKOBKE
HOTPEHHTEILCKHX NPOrPAMMHBIX HAKeTOB”:

- pazzen 6. Cnpasousas aokymentauns (OB). Ioapaszen 6.1. Oboznauenne nakera (Ob), m6.1.1,
6.1.3. Tlogpazaea 6.3. ®yuxkumoHAILHOE ONMMCaHHe mporpammuoro cpeacrsa (OB). nm.6.3.1 — 6.3.3.
Monpazaen 6.5. Menonwzosanse nporpammuoro cpeacrsa (OB). nn.6.5.1 - 6.5.3, 6.5.5.

Foct P UCO/MIK 12119-2000 "Hudopmanuonnas texmoaorus. llakers: nporpamm.
Tpebosanus k KauecTBY H TeCTHpOBAHME":

- pazaen 3. TpebGosanus Kk kauecrsy. lloapaspen 3.1. Onucanme npoaykra, nn.3.1.1, 3.1.3,
Hoapasnen 3.2. JlokymenTaumns nons3osareas, mn.3.2,1 —3.2.5.

7. TIporpaMmHas JOKyMeHTALHs
PYKOBOACTBO 1O/b30BaTENs NPOIPAMMBI THAPABIHYECKOIO Pacyera BOASHOIO HOKAPOTYIICHHA
"I'unPaBIIT", 27 c.

PyKkoBoaHTE b Oprana no ceprudurannmn

HPOrpamMMNoii NPOAYKUMH B CTPOHTEAbLCTBE T.H.Bybinonra
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®@O® (1)@ 0)-1

Q 8.(8) 1. 13.00)(10) = 22,697 2./8., P 8.(16) 1. 13.(,(19) = 0,804 @ @ (11)

Tywenwe Boaoi wnu Pactsopom neHoobpazosarte ‘a?

~, Bona

o PacTBOp nexoobpazosarena

Q)

Ilonoﬁ ¢ pobaanemem cuaunsaTens?
|rwanu noMeweHii (NPORSBOACTS N TEXH -woL_-c:_m_ poueccos) 7-5 no (1 5.13130.2009
IBuwn NOMCUICHNA, M 2 0,5
Ieumtacmmam(mﬂ .-vpntﬁv-nums,s,n,u o
|l|menulmcu OPOWIEHNA L 1F | WeMO N DWAAM, A/CH KB, 0,100
|Llopna'r-mi pacxon (me me ‘ee‘),__,"c 18,00
Imuwalv_.upnbc. WIHKNEPHOH AYT], M KB. s0,0
|l‘lponome oMo wona 1 Boaw (He menee), s, 25
HOPMATHBHOE \aKC = . MO : PICCTORNNE MENAY CNPHHKASPAMM, M 3,00
Pacy”~ ~“MaAKG. Te-s _ DACCTORHNE MEMNLY OPOCHT ENMI, M 8,74

V' 1 prowisop, TenshocTn opocntens, K = (pacxon o /1/Cex) / xopens (naonenne o Mila) 0.8

now@, ~3au Ij3EMAR OQHIM OPOCHT e1eM C TPeh. IHTeHOIBHOCT bIO, M KB. 120

NBAEHNE [ TYHOWEro opoanyens (no snope opowerns i nacnopry), Mna 0,5

Fonpaona Qaonenna #a 1-vii opocntens (0-ner), MNa 0,503
(PAcxon AUKTYIOWEro OpoCHTens, njc 5,674
Ireouerm BHICOTS ANKTYIOWEND OPOCHT ENA CEKLN, M 11,5
Il‘eouerm BLICOTA YINa yNpanicHuR CexLm, M 15
IK-Y noTeps AlaBneHn 8 yane ynpasnewaun, e = (qasnesne 8 MMa) / 100 / (pacxon N/Cexk)*2 -

Motepn pasnenns B ysne ynpasnenns, Mia 0,113000
HOpN3THENOE KOANYECTBO NOXIPHBIX KPaNoS (CTBOM0B), WT. 0
HOPNETHEHEIN PACXOL OLHOTO NOMIPHOTO KPaK, nfc 0

HOpNa THONOIN POCKOL NPNCOCLNNACMBIX [APCHYEPHOIX Ja0eC / nogeexyms, n/c 0
PacyeTHbii (WOPNITHEHEIN) PACX0S CEXYm, 1/C 18,00
KOMuuecrso opocnrenes Ha ZNHON NAOLIELIN Op (ne ), wir. 2

Opoonrenn Pacnpegenntensuuin Tpybonposog
1-an BETBb 1o op. Qop. Pop. NS yu. pyu. Py seveu

Lys.1-2,m 5 1 5,674 0,503 1-2 0,000122 0,000
dy Tp., MM 125-3C

Krp. 13190,000

V daxr., mfc 0,46

Lyw. 23, m 15 2 5674 0,503 2-3 0,001465 0,505
dy Tp., mu 125-3C

K7p. 13190,000

V dakr., mfc 0,92

Qy sereu njc

2_” BETBb Opocutenn Pacnpegenntenvusiil Tpybonposog
N° op. Q op. P op. N yu. P y.. P8. | Q8.ycn | Q.. ncnp.

Lyy.1-2.m 5 1 5,657 0,500 1-2 0,000121 | 0,000 0,000 0,000
dy Tp., MM 125-3C

Krp. 13190,000

V daxrt, m/c 0,46

Lyw.2-3,m 15 2 5,658 0,500 2-3 0,00145 | 0,502 11,314 11,348
dy Tp., mm 125-3C

Krp. 13190,000

V daxr., m/c 0,92

Qysersu njc

10




®@O®(1)D)-1
Q 8.06) 1. B.M9)() = 22,697 2./8., P 8.() 1. 3,(»,(9) = 0,804 D@ (1)

Nurarowmi TpySonposog-2.1
Lyu, ™ 171
dy Tp., MM 125-3C
KTp. 13190,000

° Tynukoes-*
Bun = Konw .oo&_l
V daxrt, m/c 1 3_!' i
P y4, Mia 0,08 784 —i
N

P8 KoHUe Tp, M _ ‘



@ 5.(5)12)5, 7. 4.11)8.5.8.5.1)

®5. 2.(9)14.06) 8. 9.(3) 5. (19) @12.06) 3.(1) F. 5 5)"1, 2.(a,,.06) 4. (9)(b) 6.5.01)(") 7. 4.18.12. 4.(1) 8. 5. 8. 5.(®):
1123+ 112542

Q MakcuManbHoe M3 ce f';:{"_‘ c 0,000
P MakcuManbHoe u2 cek.'uh. ” dla 0,000
[aBneHne Ha BXoa. _ui ‘('__p; Jro Hacoca (P nognopa), Mla 0
Feomerps JE \ 7 BI ICOTA OCH NOXAPHOTo HACOCA, M 0
I-_ Yuacrok nogsogauero Tpybonposoga - 1

\ QnuHa ya TKa (Lyw.), M
| A ~+=~_ Tpybonposopa (dy 1p.), mm

YaenbHas xapakrepucruka Tpybonposoga (K 1p.) 0,075
@ TynuKOBbIit

Bug Tpybonposoga -~ Konbuesoii

CxkopocTtb Boabl B Tpybonposoge (V dakr.), m/c 0,000

Motepn gasnennn Ha yuacrke (p yu.), MNa 0,000000

[asnenne B KoHLUe yyacTKa Tpybonposoga (P B konuye 1p.), Mla

[aBneHue C yyeTtoM MEeCTHbIX notepb, Mla

12
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COCELY At EEO888REBEEEICatH Y,

@(1 819B11219H18(16)6 511 08) (1186219 BBL2S0=) 1 X1o)3M)3R(6e)ks)

0Qmax = 0,000 28.
dPmax = 0,000 @a)

@n1B1eD718. 6547) (11741 12 *4.75 54.)

0Q = 0,000 2R(N.00" 3. i@2)/1418)
doP = 0,000 @@17J.M00 2.(3p 89)

@700 AWy
» 07 ) e FOpOAcCKON cetu — 0 MM a;
w. 'R’V ANbHBIR gnameTp BcackiBawowero Tpybonposoga — 0,000 mwm;
., \n»,@CTBO NATPYOKOB ANS NOAKMIOYEHUS YCTAHOBKM NOXaPOTYLLEHUS K
el eaABWKHOW NOXXapHOW TEXHUKN — 4 LT,
+ JObem noxapHoro pesepsyapa — 0,000 m ky6.;
* KONMYECTBO CTpaHuy otyeTta — 14.

(6505B09819.2091317) 6751351))956)8. 7(11Bl4i6H).



Pacuer nmo oneHke nmoxkapHoro pucka s o0beKkTa:

"Texunueckoe nepeBoopyskenue Hepredassl AO «Tpounay ¢
YCTaHOBKOH MpomMexyTodHoin emkoctTu (1000 M3 B koimmuectse | wr.) u
PBC-3000 (B xomuuectse 1 1uT.) ciiBa/HanuBa HeTENPOLYKTOB
KEJIC3HOIOPOXKHBIX M aBTOMOOMIIbHBIX 1ucTepH (I ouepes)"

PazpaboTuuk:

r. HWOKHWI HOBT'OPO]

2020
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1. Beeaenune

CornacHo cratbe 6 (¢enepanpHoro 3akoHa Nel23-d3  «TexHuuyeckuit
periiaMeHT o TPeOOBAHMIX MOXKAPHON 0€30MACHOCTHY, MOXKAPHYI0 O€30MaCHOCTh
00beKTa 3alUThl MOXXHO CUMTAaTh OOECIEYEHHOW, €CiM B TMOJHOM OOBbeMe
BBINIOJIHEHBI ~ TpeOOBaHMA  MOXKApHOM  OE€30MaCHOCTH,  YCTAaHOBJICHHbBIE
TEXHUYECKUMU pErilaMEeHTaMH, MPUHITBIMU B cOOTBeTCcTBUM ¢ DenepanbHbIM
3aKOHOM «O TEXHUYECKOM PEryJIMpOBaHUN», U MOKAPHBIM PUCK HE MPEBHIIIAET
JIOIYCTUMBIX 3HAYEHUM.

Takum oOpa3om, s TpoBEpKH OOeCTeYeHHs] MOKAPHOM Oe30macHOCTH
HEOOXOMMO TPOBECTH pacdyeT W OILEHKY MOXKapHOTro pucka. Eciam Benmumna
MOXKApHOTO pPHCKAa HE TNPEBBICHT HOPMATUBHOE 3HAYEHHUE, TO IOKapHAsS
Oe3omacHOCTh OOBEKTa cuuTaercs oOecnedueHHoil. Ecmm puck  okaxercs
CBEpXHOPMATUBHBIM, HEOOXOIMMO OyaeT pa3pabaThBaTh JIOMOJHUTEIBHBIC
IPOTUBOIIOKAPHBIE MEPONPUSTHS IO CHUKESHHUIO €TO BEJINYHHBI.

Heab padoTbl — ompejesieHWe BEIMYMH TOKApHOTO PHUCKA i O0BbEeKTa
3alllUThI, CPABHEHUE MX C HOPMATHUBHBIMHU 3HAYEHUSIMU U, TIPU HEOOXOIUMOCTH,
pa3paboTKa JAOMOJTHUTENbHBIX MPOTUBOMOXKAPHBIX MEPOIPHUSITUH.

JInst AOCTHXKEHUS TTOCTABIICHHOM 1I€JIM PeIlIeHbl CISAYIONIUE 3a1auM:

1) mpoBeneH aHanM3 MOKApHOW OMACHOCTU OOBEKTa, BBISBICHBI Hambojee
HEONMAronpusTHBIE CIEHAPUU BO3HUKHOBEHUS M Pa3BUTH IMOXKApOOMACHBIX
CUTYaIUU;

2) BbIOpaHbl METONbI MPOTHO3a HEOJATOMPUATHBIX MOCIEACTBHI MpHU
aBapusx;

3) mpoBeAeH MPOTHO3 HEOIATOMPUSITHBIX TTOCIICACTBAN U OIEHKA OMMACHOCTH
JUIS TIOJICH

4) paccunTaHbl 3HAUEHUSI MIOKAPHOTO PUCKA.

MeToab! ucciieqoBanus. Pacuer BeIMYMHBI OKAPHOTO PUCKA IMTPOBOIAMIICS B
COOTBETCTBHUH C MOPSAKOM, ONpeACcIeHHbIM NTocTaHOBIeHHeM [IpaButenscTBa PO
«O mopsake TPOBEJACHUS pacueToOB II0 OIEHKE IOXKapHOro pucka» [2], mo
aJIrOpUTMaM, U3JI0KEHHBIM B METOAUKE [3].



2. AHanun3 noxkapHoW onacHocTn obbeKTa

2.1. AHann3 NoXapHOM OMAaCHOCTU TEXHOOTNYECKOW cpeabl U
NapameTpoB TEXHO/IOMMYECKUX NPOLLECCOB

HedTtebaza AO <KTpouua>> ABAAETCA CaMOCTOATE/IbHbIM 0ObeKTOM, obecneymBatolLmMm
nepesanky HedTenpoayKktos (MasyT). Hedprebaza AO KTpouua>> pacnonoxkeHa no agpecy: 164500, r.
CeBepoaBMHCK, ApxaHrenbckana obnactb, npoesg Yaaumin, 18. Hedrebasza AO «KTpouua>> BbINOAHAET
bYHKUMIO MepeBankM MasyTa C KeNe3HOLOPONKHbIX LMCTEPH B MOPCKME TAaHKepbl U aBTOMOOW/IbHbIE
unctepHbl. Ha Tepputopumn HedTebasbl MMeeTCA KEeNe3HOAOPOXKHbIM NyTb AAAa  npuema
YKENEe3HOA0POMKHbIX BArOHOB-LMCTEPH, TYNUK C 3N1EKTpUYecKkon nebeakon. O6vem nepeBaskn He meHee
3000 ToHH B mecAl,.

- N0 Ha3HaYeHWIo — NepeBanoYHas (nepesasnka C XKeae3HoA0POXKHOro TpaHCNopTa Ha BOAHbIN U
aBTOMOBUNbHbIN TpaHcnopT) — BHTM 5-95 pasaen 2.

- NO TPAHCMOPTHbLIM CBA3AM — CMeLlaHHaa — BHTI 5-95 pasaen 2.
O61aa BMecTMMocCTb:
- 3000 TOHH XpaHeHMEe TEMHbIX HedTenpPoAyKTOB B pe3epByapax.

OnacHbIM NPOU3BOACTBEHHbIN 0OBEKT OTHOCUTCA K 06beKTy TMna - 3.2 , Il Knacc onacHocTu no
116-®3 [1]. Pexkum paboTbl 365 aHelt B rogy (npuem/otnyck). Mpysoobopot 35000-40000 ToH B roa, — 4
Knacc B cootseTcTBuu ¢ BHTN 5-95 tabanua 1. Ha Tepputopmn Hedptebasbl MmeeTcs moay/ibHasA NapoBsas
KoTesibHaA NPOM3BOAUTENbHOCTLIO 6,4 T/4ac, ANA TEXHONOMMUYECKUX HYX4. Ha Tepputopun HedTebasbl
YCTaQHOB/IEHbl ABa NPOMENKYTOUYHbIX pe3epByapa (ob6bemom opHoro pesepsyapa PBC — 1000 m3),
HaCOCHaA CTaHUMA C 3/IEKTPOHACOCHbIMW arperatamu, CAMBOHANMBHAA NAOWaAKa ANA aBToUMCTEepH
06bemMom 33 Kyb. M, ABe NPOMENKYTOUYHbIE EMKOCTU 06beMom 54M3 A1 CAMBa MasyTa C /4, 3cTakagbl B
pesepByapbl, naponogorpesaTteny NMMP-12-120, MMP-64-30, noa3semHble eMKoCcTU aaa cbopa CTOYHbIX
BOZ (c HedTenpoayKTamu), ABE NPOMENKYTOUHbIE EMKOCTU ANA ¥K.4. 3CTaKaabl.

B pamkax peKOHCTpyKLMK HepTebasbl, NpesycMOTPEHa YCTaHOBKA:

- NPOMeXXYTOYHOro pesepsyapa PBC-1000,

- aBapuiiHoro pesepsyapa PBC-3000,

- HACOCHOM CTaHUMM C TPEMA 3/1EKTPOHACOCHBIMM arperatamu

- AByX naponogorpesatenei MMP 64-30 (nepeHoOC AEMOHTUPOBaHHbIX MaponoaorpesaTeneit)

Coopy:KeHna HedpTebasbl MO MNOKAPHOM OMACHOCTM OTHOCATCS K Kateropum BH (CN
12.13130.2009), 30HbI Knacca M-Il (MY3). OcyuwiecTeneHne NPOTUBOMOMXKAPHbIX MEPONPUATUIA U TylLIeHMe
MoXapoB B aBAPMMHbIX CUTYALMAX OCYLLECTBAAETCA CMAAMM NOXKapHOM YacTu MY-7 r. CeBepoaBUHCK, Y.
NecHas, 48A HaxopgsallelicA Ha pacctoAHuM 4,32 KM oT HedTtebasbl. [MpubbiTMe NOXKapHOTo
nogpasgeneHus B NopT COCTaBUT He bonee 10 muHyT. HedTebasa nmeeT coopyKeHusa ana obecrneyeHus
NPOTMBOMNOXKAPHON 3aLLMUTLI:

- neHoobpasoBaTenb o6bemom - 7,5 m3.;
- NPOTMBOMOKAPHbIN BOAONPOBO/A, C ABYMA NOXKaPHbIMU TMAPaHTaMU.

OcHauweHue HedpTebasbl NEPBUYHBIMU CPEACTBAMM NOXKAPOTYLLIEHUSA COOTBETCTBYET TpebOBaHMAM
npunoxenuna 3 MNMNB 01-03 (npumeHUTeNbHO). [NA 3aWmTbl OKpy)Kalolwiel cpedbl OT MNPOSUBOB,
BO3MOXHbIX Ha TeppuTopmnn HedpTebasbl MMEIOTCA CyLLEeCTBYHOLME NPUEMHbIE NOA3EMHbIE pe3epByapsbl
Ansa cbopa cnyyaiHbIx (aBapuMHbIX) MPOSIMBOB U A0MKAEBbIX CTOKOB.

I'IpM pa3p360TKe AOKYMEHTALMN UCNONb30BaHbI Cieayrouie JOKYMEHTbI:



- N1aH pasmMmeleHna CyuecTeyroulero OﬁOpy,ﬂ,OBaHMH
- CylwecTeyroLwana TeEXHONOI’M4YeCKaAa CXxema.

PacueTom no)KapHoOro pucka ob60CHOBbIBaeTCA GaKTUUYECKOE PacCTOAHME MENKAY pe3epByapom
PBC-3000 c Mma3yToM W CYLECTBYIOWMM 34aHMeM oOBollexpaHuaunwa (18.2 metpa). B KauectBe
NPOTMBONOXKAPHOWN Nperpagbl Mexay pe3epByapom U 34aHMEeM OBOLLEXPaHUAMLWA NpeaycMaTpuBaeTcs
YCTQHOBKa MPOTUBOMOMKAPHOM CTeHbl BbICOTOM He MeHee 3-X MeTPOB C ABYX CTOPOH 34aHuA C
npesblweHnem rabapmToB 34aHUA C KaXKA0W CTOPOHbI He MeHee Yem Ha 0,6 meTpa.

3paHMe OBOLWEXPAHUAMLWA BbINOAHEHO |l CTeneHW OrHEeCcTOMKOCTW, Knacca KOHCTPYKTUBHOWM
noxapHou onacHoctn CO. C AByx MPOAO/bHbIX CTOPOH, B TOM uucne co ctopoHbl PBC-3000, cTeHbl
3[1aHMA OBOLLEXPAHUANULLA MOKPbLITbI MOJOTMM CI0EM FPYHTA TOAWMHON He meHee 0,5m. MoKpbiTHe
3[1laHMSA BbIMNONHEHO C MPUMEHEHUEM KeNne306eTOHHOM NAnTbI (C rapousonaumen).

PacyeTom onpeaenatoTca 3HayeHuA (Nons) TEenNOBOro MOTOKA MPM Pas3MUHbLIX aBapUAHbIX
CUTyaumMaAX M onpeaenseTca 3HayeHne MHAMBUAYANbHOrO N COLMANbHOMO NOMKAPHOTO PUCKa ANA 34aHUA
oBolllexpaHuuLLa (cennutebHan 30Ha).



LoAifiaia T i

O6wuli 8uO moodenu obvekma

2.2. XapaKTepuCTUKM TEXHONOMMYECKOro obopyaoBaHKS

2.2.1. PBC_01
MapameTp 3HayeHue
loptoyan HarpysKa Masyt
TunoBble aBapuiHble cObbITUSA na
O6bem 3000 m3
BbicoTa cTonba XunaKoctm 10,5m
Temnepatypa *KMaKoCcTn 34°C
OnameTp 20m

BbicoTa 12 m



2.2.2. PBC_02

MapameTp 3Ha4yeHune
loptoyan HarpysKa Masyt
TunoBble aBapuiHble cObbITUSA na
06bem 1000 m3
BbicoTa cTon6a XunaKocTu 10,5m
TemnepaTtypa XNaKoctn 34°C
OunameTp 10,5m
BbicoTa 12m
2.2.3. PBC_03
MapameTp 3Ha4yeHune
[optovana Harpyska Masyt
Tunosble aBapuitHble cObbITUSA ha
O6bem 1000 m3
BbicoTa cTon6a XunaKocTu 10,5m
Temnepartypa *KUAKOCTH 34°C
OunameTp 10,5m
BbicoTa 12m
2.2.4. PBC_04
MapameTp 3Ha4yeHune
loptoyan HarpysKa Masyt
TunoBble aBapuiHble cObbITUSA na
O6bem 1000 m3
BbicoTa cTonba »KuaKocTu 10,5 m
TemnepaTtypa XNaKoctn 34°C
OnameTtp 10,5 m
BbicoTa 12m

2.3. XapaKTepUCTUKU KAMMATUUYECKOMN 30HbI

XapaKTepPUCTUKKN KIMMATUYECKOM 30HbI NPUHATLI Mo [6] (ApxaHrenbcKas 06n1acTb, ApXaHresbck).

MaKcrMmaibHan TemnepaTtypa Bo3ayxa B KAMmaTuyeckoi soHe: 34 °C.

MoBTopseMocTb BeTpa:
HanpasieHue

03 3 c3

BEPOATHOCTb, %

CKOpOCTb BeTpa, M/c

BepoaTHoCTb wtuas: 3 %.

4,3 4,7 4,8



2.4. XapaKTepUCTUKKN TeppUTopmumn

2.4.1. Tepputopus obbekTa

MpaHnUa obbeKTa
MapameTp

3HayeHue

Knacc 3arpomorKaeHHOCTU NPOCTPaHCTBA
Tun noBepxHOCTH

Mnowagb

O6BanoBaHuWe pesepByapos
MapameTp

Il - cpeaHe 3arpomoXxKageHHOe NPOCTPAHCTBO
CnnaHnpoBaHHOE rPyHTOBOE MOKpPbITUE
9661,8 m?

3Ha4yeHue

Knacc 3a rPOMOXKAOEHHOCTUN NPOCTPAHCTBA

Tun NOBEPXHOCTU

Il - cpeaHe 3arpomoXKaeHHOe NPOCTPAHCTBO

CnnaHMpoBaHHOE rPYHTOBOE MOKPbITUE

Mnowaab 2971,7 m?
BbicoTa 06BanoBaHuA 1,5m
[MpoTUBOMNOXKapHas cTeHa

MapameTp 3Ha4yeHune
BbicoTa 3m

2.4.2. CenutebHasa 3oHa 861131 0ObeEKTa

OsoluexpaHuamuie

MapameTp 3Ha4yeHue
Mnowaab 548,5 m?
BbicoTa 2Mm

2.5. XapaKTepUCTUKKU roptoYmMX BELLLECTB U MaTepuanos

2.5.1. Masyt
MapameTp 3HayeHune
MonapHaa macca 312,9 Kr/kmonb
MAOTHOCTb KMUAKOCTU 920 Kr/m3
TemnepaTtypa BCMbIWKK 115°C
TemnepaTtypa KMneHua 330°C
MaccoBasi CKOPOCTb BbIropaHua 0,043 kr/(c-m?)
KoHcTaHTa AHTyaHa A 6,12439
KoHcTaHTa AHTyaHa B 2240,001
KoHcTaHTa AHTyaHa Ca 167,85

10



2.6. OnpeaeneHne NHULMMNPYIOWMX NOXKAPOONACHbIE CUTYaAL MK
cObbITUIM M NOCTPOEHME CLIEHaPUEB BOSHMKHOBEHUA U Pa3BUTUA
NoXapoB., BNEKyLMX 3a cobol rmbenb nogen

Jl1g mocTpoeHMsI MHOXKECTBA CLEHApPUEB BO3HMKHOBEHMSI U PA3BUTHS I0XKApOOIMACHBIX
CUTyalluii Ha paccMaTpUBaeMOM OOBEKTE B COOTBETCTBHH C [3] OBUT HMCMOJIB30BaH METO]
JIOTHYECKUX JIepeBbeB coObITHHA. [locTpoeHHe JIOTMYeCKUX IepeBhEB COOBITHH, JIeKALIMX B
OCHOBE OLICHKH M0XAPHOI'0 PUCKA I PACCMaTPUBAEMOI0 OOBEKTA, OCYILECTBIIAIOCH UCXOS U3
CJIEYIOIINX MPEAIOCHUIOK.

1. B kauecTBE WHUIMUPYIOLIUX I[OXAPOOIMACHbIE CHUTyallud W IMOXapbl Ha OOBEKTE
paccMaTpUBAIOTCS CIETYIONIHE COOBITHS:

- pasrepMeTu3alus pe3epByapoB ¢ 00pa30BaHUEM MPOJIMBA B 00BaJIOBaHUH,

- IOJTHOE pa3pyIICHHE pe3epByapoB C OOpa30oBaHWEM TMPOJIMBA B OOBAJIOBAHWUU U
NEPETUBOM YaCTH KUIKOCTH 3a Mpeesibl 00BaloBaHuS,

- pasrepMeTu3anus WIM TIOJHOE paspyllieHue TpyOompoBOAOB TOIUIMBA B Mpeenax
00BaJIOBaHMS C 00OpPa30BaHUEM MPOJIMBA B 0OBAJIOBAHUH,

- pasrepMeTu3anusl WM TOJHOE pa3pylIeHHe TPyOONpPOBOJIOB TOIUIMBA 3a MpeelaMH
o0OBaJIOBaHMs C 0Opa30BaHUEM MPOJIMBA HA CBOOOIHOM MOBEPXHOCTH,

- pazrepMeTu3anus THOKUX COCTUHEHUN MPU MPOBEACHUN CIMBO-HAIMBHBIX ONEpaluid Ha
CIIMBHOM IUIOMIAJIKE JUIsl aBTOLUCTEPHBI ¢ 00pa3oBaHUEM MPOJIMBA HA CBOOOIHOM MOBEPXHOCTH,

- pa3psIB TUHUY nofaun ToruBa u3 TPK B aBToMoOmIH.

2. IlpuHumaercsi, 4yTO Ciay4yau pa3repMeTH3allud pe3epByapa, XapakTepU3YIOIIHUECs €ro
HOJIHBIM pa3pyLICHUEM, OTHOCATCA K KBa3sMMTHOBEHHOMY pa3pylICHHUIO pe3epByapa (pacman
pe3epByapa Ha MPUOIU3UTEIBHO paBHbIE MO pa3Mepy 4acTh B TEUEHHME CEKyHJ WU J0Jel
cexkyHma). s 3TUX CiIy4aeB MPUHUMAETCS, YTO MPOUCXOIUT IEPENB YacTH XPAaHUMOTO B
pe3epByape NnpoyKTa uepe3 o0BajJoBaHHE.

3. Peanmzanus MHULMUPYIOIIUX MOXXAPOONACHbIE CHUTYyallud COOBITHI, CBA3aHHBIX C
pasrepMeTH3anyeld pe3epByapoB U TPyOOIPOBOIOB, NMPHBOJUT K OOPAa30BAHHMIO IPOJIMBA B
npenenax oOBajIOBaHUS, a B Clydae MOJTHOTO pa3pylLICHHs pe3epByapa TakkKe U K MPOJIMBY BHE
00BaJIOBAHHSL.

4. YcioBHEBIE BCPOATHOCTU U IIOCJICHAOBATCIBHOCTDH CO6BITI/II71 IIpH BO3HUKHOBCHUU H
Pa3BUTHH I10’KAPOOIACHBIX CHTYallMd, CBSA3aHHBIX C pasrepMEeTH3aIHMed TEXHOJIOTHYECKOTO
000py10BaHuUsI, MPUHATHI COTIACHO MPUIIOKEHHUIO 3 TocoOus [4].

5. BoszneiictBue Ha pesepByapbl MOXapa-BCIIBIIIKA U B3PbIBA MAPOBO3IYIIHOTO O0JIaKa ¢
BO3MO)KHOCTBIO JAJIHEHIIEH JCKajalMM I10)Kapa HE pPacCMaTpUBAIOTCA, IIOCKOJBKY 30HBI
HOpa)KEHUsI OT MEPBUYHBIX MOXKAPOB (B3pPBIB WM MOXKAP-BCIIBIIIKA) IMPE 30H MOPAKEHHS OT
BO3MO>KHBIX BTOPHYHBIX I10KapOB.
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3. OnpepeneHne nNepeyvHa No¥KapoonacHbIX CUTYaLMI U CLLEHAPUEB UX
pPa3BUTUA

YacToTa peanusaumm MHULUMUPYIOLMX NOMKapoOonacHble CUTyalmm cobbiTuii Ha 060pyA0BaHNK, YaCcTOTbI
yTeyek M3 TexXHONOrM4yeckux TpybonpoBoAOB — MPUHMMANUCL B COOTBETCTBUM C MNpUoxeHnem 1
MeToauKK [3] u npunoxkeHnem 2 [4].

3.1. PBC_01

CueHapum pasBUTUA NOXKAPOOMACHbLIX CUTYaLMIA:

PasrepmeTHiayma
25 muM
Q=83810"rog™

MHoBEEHHOS
BOCMNAMEeHEHHe

HeT (0,985)

P it

o T —

Mocnegyowee
BOCTINaMeHeHHe

OnacHwle DakTopu Mo 2

No¥apa OTCYTCTEYHT MNoxap nponuea un{ap npunHB.a
P = 0970225 FP=0, 1]14??5 P =0015

Q= 353311] rog —1311]'E —13211]'5

Jlepeso cueHapues rnpu 803HUKHOBEHUU UHUYUUpytouwe2o coboimusa "Paszepmemusayus 25 mm"

Het (0,985) a (0,015)
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PazrepmeTH3aUMA
100 um
Q=1210" roq™

Her (0.96)

=l

MrHOBEHHOE a (0.04)
BOCNNAMEHEHHE

o

Het (0,958) Mocnegywuee

BOCNINAaMeHEHHE

OnacHule DakTopu
NoX¥apa oTCYTCTBYHT D}I{Hp npum-l D}I{Hp npum-l
F =0,91963 F = 0,04032 F=0,04
—111]411] roq™ Q= 433311] roq™ Q= 4311] roq™

a (0,042)

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYouie2o cobbimus "Pazzepmemu3sayus 100 mm"
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Het (0,939)

Her (0.95)

o

MNMocnegywilyes
BOCNMNAMEHEHHE

OnacHule DakTopu
NoX¥apa oTCYTCTBYHT BH{ED npnnu un{ap npunu
F = 0,89205 F = 0,05795
Q= 445 107 roa Q= EEQB 10-7 rog™ Q=

FPa3spyweHue
Q =5-10"° rog™

MrHOBEHHDE
BOCMNAMeHeHHe

a (0,061)

P =005
25107

>

MepeyeHb NoOXKapoonacHbIX cmyau,mﬁ N cueHapwmes X pa3sntmAa

Jlepeso cueHapues rnpu 803HUKHOBEHUU UHUYuuUpyrouwe2o coboimusa "PaspyweHue"”

Homep HanmeHoBaHue CueHapwuit pa3sutua YacrtoTa

cueHapus MOXKapPOONaCHOM CUTyaummn MOXKapPOONacHOM cUTyaumm BO3HMKHOBEHWsA, rog™

1 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,32-107°

2 PasrepmeTtnsauma 25 mm Moxap nponusa 1,3-107°

3 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077

4 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077

5 PaspyweHune Moxap nponusa 2,5-1077

6 PaspyweHune Moxap nponusa 2,898 -1077

7 Moxkap Ha ApixaTenbHOM Moxkap Ha ApIxaTenbHOM 9.107%
apmaTtype apmaTtype

8 Moxkap no Bcelt noBepxHOCTU  [oxKap No BCceill NOBEPXHOCTH 9.107%
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3.2. PBC_02

CueHapum pasBUTUA NOXKAPOOMACHbIX CUTYaLMIA:

PasrepmeTviaumAa
25 MM
Q=8,38-10"° rog™

MHoBEEHHOS
BOCMNAMEeHEHHe

HeT (0,985)

P it

Na (0.,015)

o T —

Mocnegyowee
BOCTINaMeHeHHe

OnacHwle DakTopu M2 10

No¥apa OTCYTCTEYHT MNoxap nponuea D}I{EID ﬂpDﬂHB‘a
P = 0970225 FP=0, 1]14??5 P =0015

Q= 853810 rog™ —1311]'E —13211]'5

Het (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouwezo cobbimus "Paszepmemuszayus 25 mm"
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PazrepmeTH3aUMA
100 um
Q=1210" roq™

Her (0.96)

=l

MrHOBEHHOE a (0.04)
BOCNNAMEHEHHE

o

Het (0,958) Mocnegywuee

BOCNINAaMeHEHHE

OnacHule DakTopu Mo 12 M2 11
NoX¥apa oTCYTCTBYHT MNoxap nponMea lNoxap nponMea
F =0,91963 F = 0,04032 F=0,04
—111]411] roq™ Q= 433311] roq™ Q=4810" ron™

a (0,042)

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYouie2o cobbimus "Pazzepmemu3sayus 100 mm"
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Het (0,939)

Her (0.95)

o

MNMocnegywilyes
BOCNMNAMEHEHHE

OnacHule DakTopu Mo 14
NoX¥apa oTCYTCTBYHT MNoxap nponMea MNoxap nponuv
F = 0,89205 F = 0,05795
Q= 445 107 roa Q= EEQB 10-7 rog™ Q=

FPa3spyweHue
Q =5-10"° rog™

MrHOBEHHDE
BOCMNAMeHeHHe

a (0,061)

Ne 13

P =005
25107

>

MepeyeHb NoOXKapoonacHbIX cmyau,mﬁ N cueHapwmes X pa3sntmAa

Jlepeso cueHapues rnpu 803HUKHOBEHUU UHUYuuUpyrouwe2o coboimusa "PaspyweHue"”

Homep HanmeHoBaHue CueHapwuit pa3sutua YacrtoTa
cueHapus MOXKapPOONaCHOM CUTyaummn MOXKapPOONacHOM cUTyaumm BO3HMKHOBEHWsA, rog™
9 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,32-107°
10 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,3-107°
11 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
12 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
13 PaspyweHune Moxap nponusa 2,5-1077
14 PaspyweHune Moxap nponusa 2,898 -1077
15 Moxkap Ha ApIxaTenbHOM Moxkap Ha ApIxaTenbHOM 9.107%
apmaTtype apmaTtype
16 Moxkap no Bcelt noBepxHOCTU  [MoxKap No BCceill NOBEPXHOCTH 9.107%
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3.3. PBC_O3

CueHapum pasBUTUA NOXKAPOOMACHbIX CUTYaLMIA:

PasrepmeTviaumAa
25 MM
Q=8,38-10"° rog™

MHoBEEHHOS
BOCMNAMEeHEHHe

HeT (0,985)

P it

Na (0.,015)

o T —

Mocnegyowee
BOCTINaMeHeHHe

OnacHwle DakTopu M2 18 Me 17
No¥apa OTCYTCTEYHT MNoxap nponuea lMNoxap nponuea
P = 0970225 FP=0, 1]14??5 P =0015

Q= 853810 rog™ —1311]'E —13211]'5

Het (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouwezo cobbimus "Paszepmemuszayus 25 mm"
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PazrepmeTH3aUMA
100 um
Q=1210" roq™

Her (0.96)

=l

MrHOBEHHOE a (0.04)
BOCNNAMEHEHHE

o

Het (0,958) Mocnegywuee

BOCNINAaMeHEHHE

OnacHule DakTopu Mo 20 M2 19
NoX¥apa oTCYTCTBYHT MNoxap nponMea lNoxap nponMea
F =0,91963 F = 0,04032 F=0,04
—111]411] roq™ Q= 433311] roq™ Q= 4311] roq™

a (0,042)

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYouie2o cobbimus "Pazzepmemu3sayus 100 mm"

19



Het (0,939)

Her (0.95)

o

MNMocnegywilyes
BOCNMNAMEHEHHE

OnacHule DakTopu Mo 22
NoX¥apa oTCYTCTBYHT MNoxap nponMea MNoxap nponuv
F = 0,89205 F = 0,05795
Q= 445 107 roa Q= EEQB 10-7 rog™ Q=

FPa3spyweHue
Q =5-10"° rog™

MrHOBEHHDE
BOCMNAMeHeHHe

a (0,061)

Ne 21

P =005
25107

)

MepeyeHb NoOXKapoonacHbIX cmyau,mﬁ N cueHapwmes X pa3sntmAa

Jlepeso cueHapues rnpu 803HUKHOBEHUU UHUYuuUpyrouwe2o coboimusa "PaspyweHue"”

Homep HanmeHoBaHue CueHapwuit pa3sutua YacrtoTa
cueHapus MOXKapPOONaCHOM CUTyaummn MOXKapPOONacHOM cUTyaumm BO3HMKHOBEHWsA, rog™
17 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,32-107°
18 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,3-107°
19 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
20 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
21 PaspyweHune Moxap nponusa 2,5-1077
22 PaspyweHune Moxap nponusa 2,898 -1077
23 Moxkap Ha ApIxaTenbHOM Moxkap Ha ApIxaTenbHOM 9.107%
apmaTtype apmaTtype
24 Moxkap no Bcelt noBepxHOCTU  [MoxKap No BCceill NOBEPXHOCTH 9.107%
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3.4. PBC_04

CueHapum pasBUTUA NOXKAPOOMACHbIX CUTYaLMIA:

PasrepmeTviaumAa
25 MM
Q=8,38-10"° rog™

MHoBEEHHOS
BOCMNAMEeHEHHe

HeT (0,985)

P it

Na (0.,015)

o T —

Mocnegyowee
BOCTINaMeHeHHe

OnacHwle DakTopu Mo 26 N2 25
No¥apa OTCYTCTEYHT MNoxap nponuea lMNoxap nponuea
P = 0970225 FP=0, 1]14??5 P =0015

Q= 353311] rog —1311]'E —13211]'5

Het (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouwezo cobbimus "Paszepmemuszayus 25 mm"
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PazrepmeTH3aUMA
100 um
Q=1210" roq™

Her (0.96)

=l

MrHOBEHHOE a (0.04)
BOCNNAMEHEHHE

o

Het (0,958) Mocnegywuee

BOCNINAaMeHEHHE

OnacHule DakTopu Mo 28 Me 27
NoX¥apa oTCYTCTBYHT MNoxap nponMea lNoxap nponMea
F =0,91963 F = 0,04032 F=0,04
—111]411] roq™ Q= 433311] roq™ Q= 4311] roq™

a (0,042)

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYouie2o cobbimus "Pazzepmemu3sayus 100 mm"
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FPa3spyweHue
Q =5-10"° rog™

Her (0.95)

MrHoBEHHOE a (0.05)
BOCTINAMEHEHHE

o

MNMocnegywilyes
BOCNMNAMEHEHHE

OnacHule DakTopu Mo 30 M2 29
NoX¥apa oTCYTCTBYHT MNoxap nponMea lNoxap nponMea
F = 0,89205 F = 0,05795 F=0,05
Q= 445 107 roa Q=2 BQB 10-7 rog™ Q=25 11]"

Jlepeso cueHapues rnpu 803HUKHOBEHUU UHUYuuUpyrouwe2o coboimusa "PaspyweHue"”

Hert {0,939) a (0,061)

MepeyeHb NoOXKapoonacHbIX cmyau,mﬁ N cueHapwmes X pa3sntmAa

Homep HanmeHoBaHue CueHapwuit pa3sutua YacrtoTa
cueHapus MOXKapPOONaCHOM CUTyaummn MOXKapPOONacHOM cUTyaumm BO3HMKHOBEHWsA, rog™
25 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,32-107°
26 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,3-107°
27 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
28 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
29 PaspyweHune Moxap nponusa 2,5-1077
30 PaspyweHune Moxap nponusa 2,898 -1077
31 Moxkap Ha ApIxaTenbHOM Moxkap Ha ApIxaTenbHOM 9.107%
apmaTtype apmaTtype
32 Moxkap no Bcelt noBepxHOCTU  [MoxKap No BCceill NOBEPXHOCTH 9.107%

MoApobHbIA pacyeT 4acToTbl BO3HMKHOBEHMSA OMacHbiX GAKTOpPOB MoOXapa npuBeAeH B r/1aBe
"MocTpoeHne nonei onacHbix GaKToOpoOB Noxkapa'.
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4. Ko/sn4yecTBeHHas OLLEHKa MAcCbl FOPHOYMX BELWECTB, NOCTYNatoLWmX B
OKpYKatolLlee NPOCTPAHCTBO B pe3y/ibTaTe BO3HUKHOBEHMNA
MNOXapOONaCHbIX CUTYALLUI

4.1. PBC_O1

4.1.1. Pasrepmetusauma 25 mm
YacTtoTa Bo3HMKHOBeHUs: 8,8 - 1075 rog™.
O6BbeMHbIl Pacxos, UCTeHEHUA KNAKOCTH:
Qu = u-md?/4-\[2gH, = 0,7 -m-25%-1076/4-,/2-9,81-10,5 = 0,0049 m*/c.

MaccoBbllh pacxos, UCTeHEHUA KUAKOCTH:

Gy = Qy - py = 0,0049 - 920 = 4,537 «r/c.
Bpemsa ncnapeHus Ao NoaBAeHUA UCTOYHMKa 3axkuranua: 3600 c.
O61beM BbINMBLLENCA KULKOCTU:

V. = 0,0049 - 3600 = 0,0049 - 3600 = 17,755 m>.
MaKcumaibHan naowaab Npoansa 414 AaHHOro 06bema *KUAKOCTU:
Fq=fp-V,=20-17755 = 355,1 m2.

MoBepXHOCTb NPOAMBA OrpaHMunBaeTca obsanosaHmem. Maowaas npoamea coctasnset 355,1 m2.
Macca BbINUBLLEWCA KUAKOCTU:

my, =V, py =17,755-920 = 16334,4 kr.
[aBneHune HacbiweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MNHTEHCUMBHOCTb MCNApeHUs C NOBEPXHOCTU NPOANBaA:

W=10"°-n-vM-P,=10"°-1-,/312,9-0 = 1,883 - 10710 kr/(c-m2).

Macca 06pa3oBaBLIMXCA NAPOB:

m, =W - F,-3600 = 1,883 -1071°.355,1-3600 = 0 kr.
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Pazzepmemusayua 25 mm

4.1.2. Pasrepmetunsauma 100 mm
YacToTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6beMHbIV pacxos UCTEYEHUA KUAKOCTU:
Qu = p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBblIli pacxof, UCTEHEHUA KUAKOCTU:
Gy = Qy - px = 0,0789 - 920 = 72,597 «r/c.
Bpemsa ncnapeHus 4o NosBAEHUS UCTOYHMKA 3axkuranms: 3600 c.

O6bem BbIIMBLIENCA KUAKOCTU:

V. = 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOro o6bema *KMAKOCTU:
Fn=fpo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca ob6sanoBaHmem u coctasnset 2971,7 m%
Macca BbINUBLLEWCA KUAKOCTU:
my, =V, - py = 284,076 - 920 = 261349,9 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasaseT Py = 0 kMa.
MNHTEHCUMBHOCTb MCNapeHUs C NOBEPXHOCTU NPOANBaA:
W=10"°%-n-vM-P,=10"°-1-,/312,9-0 = 1,883 - 1071 kr/(c-m2).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 =1,883-1071°.2971,7 - 3600 = 0 kr.
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Pazzepmemusayusa 100 mm

4.1.3. PaspyweHue
YacToTa BO3HMKHOBeHMA: 5 - 1076 roa™.
06bem BbINMBLUIEWCA XKUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 3000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba »kuakoctn 10,5 m 1 BbicoTe ob6BanoBaHuA (orparkaeHus)
1,5 m aona *KuaKocTn, nepenusluelica yepes obsanosaHune, coctasuT 0,51.

MaKcrMmanbHan naowaab Npoanea 4na AaHHOro 06bema KUAKOCTU:
Frepenus. = Vi 0,51« fp = 3000 m*- 0,51 - 20 = 30428,6 m*.
Mnowanb NPoaMBa COCTaBAAET CyMMY Nnsiouiaamn o68anosaHMa U NaoWaam nepenmnsa:

Fn = Foss. + Facpenws. = 2971,7 + 30428,6 = 33400,3 m
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Macca BbIMBLIEICA KUAKOCTH:

my, =V, - py = 3000920 = 2760000 «r.
Bpema ncnapeHus 4o nosaBAeHUA UCTOYHMKA 3axuranms: 3600 c.
[JaBneHune HacbllWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.

MHTEHCUMBHOCTb MCNApeHMUs C NOBEPXHOCTM NPONBA:

W=10"%-7-VM-Py=10"-1-,/312,9-0 = 1,883 - 1010 kr/(c-m?).

Macca o6pa3oBaBLUMXCA NAapOB:

m, =W - F,-3600 = 1,883 -1071°- 33400,3 - 3600 = O kr.

’Z]n’T'

PaspyweHue
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4.1.4. Tloxap Ha AbixaTe/IbHOW apmaType

Mnowaab noskapa Ha AblXxaTe/IbHOW apmaType NPUHMMAETCA PaBHON 5 M2,

Maowade noxcapa

4.1.5. Tloxkap no BCeM NOBEPXHOCTH

Mnowaas nosKapa NPUHMMaETCAa paBHOM Niowaam pesepsyapa u coctasnset 314,2 m2,
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Maowade noxcapa

4.2. PBC_02

4.2.1. PasrepmeTtusauma 25 mm
YacToTa Bo3HMKHOBeHMA: 8,8 - 107> roa™.
O6beMHbIl pacxoa UCTEUEHUS KNUAKOCTU:
Qu =p-md?/4-\[2gH, =07 -m-252-107°/4-,/2-9,81-10,5 = 0,0049 m*/c.
MaccoBblii pacxo UCTEYEHUA HKUAKOCTU:
Gy = Qy - P = 0,0049 - 920 = 4,537 kr/c.

Bpemsa ncnapeHus Ao nosBAEHUs UCTOYHMKA 3axuranms: 3600 c.
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O6bem BbIIMBLIENCA KUAKOCTU:
V. = 0,0049 - 3600 = 0,0049 - 3600 = 17,755 m>.
MakcumanbHas naowaab Npoanea AN AaHHOro 06bemMa KUOKOCTU:

Fn=fr-V,=20-17,755 = 355,1 m.

MoBepXxHOCTb NPO/IMBa OrpaHnYnBaeTca o6sanosaHvem. MNaowaab nponmsa coctasnset 355,1 m2,

Macca BblnBLLEMCA KUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NOBEpPXHOCTUN NPOsinBa:
W=10"6-n-vVM-Py=10"%-1-,/312,9-0 = 1,883 - 10~ kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 = 1,883 -1071%-355,1-3600 = 0 kr.
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Pazzepmemusayua 25 mm

4.2.2. Pasrepmetusauma 100 mm
YacToTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6beMHbIV PAcXoa, UCTEHEHNA KUAKOCTU:
Qu = p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBbIii pacxos, UCTEYEHUA KUAKOCTH:
Gy = Qy - px = 0,0789 - 920 = 72,597 «r/c.
Bpemsa ncnapeHus 4o NosBAEHUS UCTOYHMKA 3axkuranms: 3600 c.
06bem BbIIMBLUENCA KUAKOCTU:

V= 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOro o6bema *KMAKOCTU:
Fn=fpo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca ob6sanoBaHmem u coctasnset 2971,7 m%
Macca BbINUBLLEWCA KUAKOCTU:
my, =V, - py = 284,076 - 920 = 261349,9 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasaseT Py = 0 kMa.
MNHTEHCUMBHOCTb MCNapeHUs C NOBEPXHOCTU NPOANBaA:
W=10"°%-n-vM-P,=10"°-1-,/312,9-0 = 1,883 - 1071 kr/(c-m2).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 =1,883-1071°.2971,7 - 3600 = 0 kr.
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Pazzepmemusayusa 100 mm

4.2.3. PaspyweHue
YacToTa BO3HMKHOBeHMA: 5 - 1076 roa™.
06bem BbINMBLUIEWCA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 1000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba »kuakoctn 10,5 m 1 BbicoTe ob6BanoBaHuA (orparkaeHus)
1,5 m aona *KuaKocTn, nepenusluelica yepes obsanosaHune, coctasuT 0,51.

MaKcrMmanbHan naowaab Npoanea 4na AaHHOro 06bema KUAKOCTU:
Frepenus. = Vi 0,51« fp = 1000 m*- 0,51 - 20 = 10142,9 m*
Mnowaab NpoanBa CoCTaBAAET CyMMy NIoLWaaM 06BaNoBaHUA U NAoWaAM Nepenmsa:

Fn = Foss. + Facpenus. = 2971,7 + 10142,9 = 13114,6 m2
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Macca BbIMBLIEICA KUAKOCTH:
m, =V, - py =1000-920 = 920000 «r.
Bpema ncnapeHus 4o nosaBAeHUsA UCTOYHMKA 3axuranms: 3600 c.
[JaBneHune HacblWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.
MHTEHCMBHOCTb MCMAPEHUA C MOBEPXHOCTU NPO/INBA:
W=10"¢-p-vM-Py=10"%-1-.,/312,9-0 = 1,883 - 10710 kr/(c-m?).
Macca o6pa3oBaBLUMXCA NAPOB:

m, =W -F,-3600 = 1,883-1071°- 13114,6 - 3600 = 0 kr.

¥ i i - S

PaspyweHue
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4.2.4. Tloxap Ha AbixaTe/lbHOW apmaType

Mnowaab noskapa Ha AblXxaTe/IbHOW apmaType NPUHMMAETCA PaBHON 5 M2,

04

Maowade noxcapa

4.2.5. Tloxkap no BCeM NOBEPXHOCTH

Mnowaab noskapa NPMHUMaETCA PaBHOM NJIOLWAAM pe3epByapa 1 coctasnsfeT 86,6 m2.
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Maowade noxcapa

4.3. PBC_03

4.3.1. PasrepmeTtusauma 25 mm
YacToTa Bo3HMKHOBeHMA: 8,8 - 107> roa™.

O6beMHbI pacxom, UCTEUEHUSA KUAKOCTU:

Q. =u-nd?/4- J2gH, =07 -7-252-1076/4-,/2- 9,81 - 10,5 = 0,0049 m?/c.

MaccoBblli pacxos, UCTeYeHMA KUAKOCTU:
Gy = Qy - Py = 0,0049 - 920 = 4,537 «r/c.

Bpemsa ncnapeHus Ao nosBAEHUs UCTOYHMKA 3axuranms: 3600 c.
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O6bem BbIIMBLIENCA KUAKOCTU:
V. = 0,0049 - 3600 = 0,0049 - 3600 = 17,755 m>.
MakcumanbHas naowaab Npoanea AN AaHHOro 06bemMa KUOKOCTU:

Fn=fr-V,=20-17,755 = 355,1 m.

MoBepXxHOCTb NPO/IMBa OrpaHnYnBaeTca o6sanosaHvem. MNaowaab nponmsa coctasnset 355,1 m2,

Macca BblnBLLEMCA KUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NOBEpPXHOCTUN NPOsinBa:
W=10"6-n-vVM-Py=10"%-1-,/312,9-0 = 1,883 - 10~ kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 = 1,883 -1071%-355,1-3600 = 0 kr.
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32epmemu30qun 25 mm

4.3.2. Pasrepmetusauma 100 mm
YacToTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6beMHbIV PAcXoa, UCTEHEHNA KUAKOCTU:
Qu = p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBbIii pacxos, UCTEYEHUA KUAKOCTH:
Gy = Qy - px = 0,0789 - 920 = 72,597 «r/c.
Bpemsa ncnapeHus 4o NosBAEHUS UCTOYHMKA 3axkuranms: 3600 c.
06bem BbIIMBLUENCA KUAKOCTU:

V= 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.

39



MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOro o6bema *KMAKOCTU:
Fn=fpo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca ob6sanoBaHmem u coctasnset 2971,7 m%
Macca BbINUBLLEWCA KUAKOCTU:
my, =V, - py = 284,076 - 920 = 261349,9 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasaseT Py = 0 kMa.
MNHTEHCUMBHOCTb MCNapeHUs C NOBEPXHOCTU NPOANBaA:
W=10"°%-n-vM-P,=10"°-1-,/312,9-0 = 1,883 - 1071 kr/(c-m2).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 =1,883-1071°.2971,7 - 3600 = 0 kr.
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Pazzepmemusayusa 100 mm

4.3.3. PaspyweHue
YacToTa BO3HMKHOBeHMA: 5 - 1076 roa™.
06bem BbINMBLUIEWCA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 1000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba »kuakoctn 10,5 m 1 BbicoTe ob6BanoBaHuA (orparkaeHus)
1,5 m aona *KuaKocTn, nepenusluelica yepes obsanosaHune, coctasuT 0,51.

MaKcrMmanbHan naowaab Npoanea 4na AaHHOro 06bema KUAKOCTU:
Frepenus. = Vi 0,51« fp = 1000 m*- 0,51 - 20 = 10142,9 m*.
Mnowaab NpoanBa CoCTaBAAET CyMMy NIoLWaaM 06BaNoBaHUA U NAoWaAM Nepenmsa:

Fn = Foss. + Facpenus. = 2971,7 + 10142,9 = 13114,6 m2
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Macca BbIMBLIEICA KUAKOCTH:
m, =V, - py =1000-920 = 920000 «r.

Bpema ncnapeHus 4o nosaBAeHUsA UCTOYHMKA 3axuranms: 3600 c.
[JaBneHune HacblWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.
MHTEHCMBHOCTb MCMAPEHUA C MOBEPXHOCTU NPO/INBA:

W=10"¢-p-vM-Py=10"%-1-.,/312,9-0 = 1,883 - 10710 kr/(c-m?).
Macca o6pa3oBaBLUMXCA NAPOB:

m, =W -F,-3600=1,883-10"19-13114,6 -

3600 = O kr.
'\)( . g
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4.3.4. Tloxap Ha AbixaTe/lbHOW apmaType

Mnowaab noskapa Ha AblXxaTe/IbHOW apmaType NPUHMMAETCA PaBHON 5 M2,

‘r.UJ,' ~

Maowade noxcapa

4.3.5. Tloxkap no BCen NOBEPXHOCTH

Mnowaab noskapa NPMHUMaETCA PaBHOM NJIOLWAAM pe3epByapa 1 coctasnsfeT 86,6 m2.
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Maowade noxcapa

4.4. PBC_04

4.4.1. PasrepmeTtusauma 25 mm
YacToTa Bo3HMKHOBeHMA: 8,8 - 107> roa™.
O6beMHbIl pacxoa UCTEUEHUS KNUAKOCTU:
Qu =p-md?/4-\[2gH, =07 -m-252-107°/4-,/2-9,81-10,5 = 0,0049 m*/c.
MaccoBblii pacxo UCTEYEHUA HKUAKOCTU:
Gy = Qy - P = 0,0049 - 920 = 4,537 kr/c.

Bpemsa ncnapeHus Ao nosBAEHUs UCTOYHMKA 3axuranms: 3600 c.
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O6bem BbIIMBLIENCA KUAKOCTU:
V. = 0,0049 - 3600 = 0,0049 - 3600 = 17,755 m>.
MakcumanbHas naowaab Npoanea AN AaHHOro 06bemMa KUOKOCTU:

Fn=fr-V,=20-17,755 = 355,1 m.

MoBepXxHOCTb NPO/IMBa OrpaHnYnBaeTca o6sanosaHvem. MNaowaab nponmsa coctasnset 355,1 m2,

Macca BblnBLLEMCA KUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NOBEpPXHOCTUN NPOsinBa:
W=10"6-n-vVM-Py=10"%-1-,/312,9-0 = 1,883 - 10~ kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 = 1,883 -1071%-355,1-3600 = 0 kr.
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Pazzepmemusayua 25 mm

4.4.2. Pasrepmetunsauma 100 mm
YacToTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6BbEMHBII Pacxos UCTEYEHUA XKUAKOCTH:
Qu = p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBblii pacxof, UCTEYEHNA KUAKOCTH:
Gy = Qy * pw = 0,0789 - 920 = 72,597 kr/c.
Bpemsa ncnapeHus 4o NosBAEHUS UCTOYHMKA 3axkuranms: 3600 c.
06bem BbIIMBLUENCA KUAKOCTU:
V= 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOro o6bema *KMAKOCTU:
Fn=fpo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca ob6sanoBaHmem u coctasnset 2971,7 m%
Macca BbINUBLLEWCA KUAKOCTU:
my, =V, - py = 284,076 - 920 = 261349,9 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasaseT Py = 0 kMa.
MNHTEHCUMBHOCTb MCNapeHUs C NOBEPXHOCTU NPOANBaA:
W=10"°%-n-vM-P,=10"°-1-,/312,9-0 = 1,883 - 1071 kr/(c-m2).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 =1,883-1071°.2971,7 - 3600 = 0 kr.
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' ALY = G = ™ -
Pazzepmemusayusa 100 mm

4.4.3. PaspyweHue
YacToTa BO3HMKHOBeHMA: 5 - 1076 roa™.
06bem BbINMBLUIEWCA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 1000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba »kuakoctn 10,5 m 1 BbicoTe ob6BanoBaHuA (orparkaeHus)
1,5 m aona *KuaKocTn, nepenusluelica yepes obsanosaHune, coctasuT 0,51.

MaKcrMmanbHan naowaab Npoanea 4na AaHHOro 06bema KUAKOCTU:
Frepenus. = Vi 0,51« fp = 1000 m*- 0,51 - 20 = 10142,9 m*.
Mnowaab NpoanBa CoCTaBAAET CyMMy NIoLWaaM 06BaNoBaHUA U NAoWaAM Nepenmsa:

Fn = Foss. + Facpenus. = 2971,7 + 10142,9 = 13114,6 m2
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Macca BbIMBLIEICA KUAKOCTH:

m, =V, - py =1000-920 = 920000 «r.
Bpemsa ncnapeHus 4o NosBAEHUS UCTOYHMKA 3axkuranms: 3600 c.
[JaBneHune HacblWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.

MHTEHCUMBHOCTb MCNApeHUs C NOBEPXHOCTM NPONBA:

W=10"%-7-VM-Py=10"¢-1-,/312,9-0 = 1,883 - 1010 kr/(c-m?).

Macca oGpasosasmwxcn napos:

m, =W -F,-3600 = 1,883-1071°- 13114,6 - 3600 = 0 kr.

PaspyweHue
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4.4.4. Tloxap Ha AbixaTe/lbHOW apmaType

Mnowaab NoxKapa Ha ApIXxaTeNbHOM apMaType NPUHUMAETCA PaBHOM 5 m2.
Zt O ;
~
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Maowade noxcapa

4.4.5. Tloxap no BCeM NOBEPXHOCTH

Mnowaab noskapa NPMHUMaETCA PaBHOM NJIOLWAAM pe3epByapa 1 coctasnsfeT 86,6 m2.
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Maowade noxcapa
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5. lMocTpoeHne nonen onacHbix GaKTOpPOB NoXKapa

5.1. PBC_01

5.1.1. PasrepmeTtunsauma 25 mm

MNoxap npoauBa (cueHapui 1, 2)

CueHapwuit 1.

YcnosHas BepoATHOCTb BO3HUKHOBeHMA: P = 0,015.

YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,015 =1,32- 1076 roa™".

CueHapwuit 2.

YcnoBHaa BepOATHOCTb BOSHUKHOBEHMUA:

P =0,985-0,015 = 0,014775.

YacToTa BO3HUKHOBeHUA: Q = Q. - P =8,8-107>-0,014775 =1,3-107° rog™".

Pacuyet Tennosoro NOToKa npu wtune.

Huxke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNOIOXKEHHON Ha paccTosHMM 5,3 M OT Kpas
nposanea (Kpas naowagm noxapa).

Mnowaab noskapa: F;; = 355,1 m2

3¢dPEKTMBHBIN AnMameTp NaoLaam Noxapa:

MapameTp u,:

4-Fy  |4-3551
T Vi

Wy 0

U, =

P 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

AAnHa nhameHu:

L=42-d-<

PacueTHble Benn4YUHDI:

pa'\/g'd

* — = =0
sim' - g-d 3\/0,04-3~9,81 -21,3

m’ 061 0,043
—42-213- (

_2L_2-23,6_222_b_2X_2-15,9_
T d - 21,3 TTTYT T d T 213

A=.a?2+ (b +1)2—2a(b+1)- sinf =

1,15-4/9,81- 21,3

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa nokapa Ao 061ydaemoro obbekra:

X=r+05-d=53+05-21,3=159 m.

0,61
) = 23,6 m.

= 1,49;

=2,222+ (1,494 1)2—2-2,22- (1,49 + 1) - 0 = 3,34;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,222+ (1,49 - 1)2—2-2,22- (1,49 — 1) - 0 = 2,27;
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C=+1+(b%2-1) cos26 =/1+ (1,492 —1)-12 = 1,49;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 a’?+(b+1)2—-2-b-(1+a-sinb)
FV=;-{—E-arctanD+E-[ 1B X
A-D\ cosf a-b—F?-sinf F? .sinf
xarctan( B >+T arctan( FC >+arctan <—F~C )]}=
1 { 1,49 - arctan(0,45) + 1,49 [2, 222+ (1,49+1)2—-2-1,49- (1 + 2,22 - O)] y
T ’ ’ ’ 3,34 - 2,27
X arctan (3'34 : 0’45) + ! . [arctan <2’22 149 - 1117 O) + arctan <—1’ 170 )]} =
2,27 1,49 1,11-1,49 1,11-1,49
= 0,332.

®aKTOp 061Y4EHHOCTU AN TOPU3OHTAIbHOW NIOLWAAKN:
s 1 . (1)+sin6 . a-b—F?-sinf ©aret F? - sinf
= —-jarctan |3 o |arctan FC arctan { ——
[a2+(b+1)2—2-b-(1+a-sin9)] A-D
- . arctan( )

A-B

1 . (1 )+ 0 . 2,22-149-1,11*-0 - arct 1,112-0
—7 1% 05/ T 149 [PTE" 111-1,49 arctan\ 711149

2,222 + (1,49 + 1)2—2- 1,49 - (1 + 2,22 - 0) (3,34 : 0,45> _
334-227 arctan\ 757 =
—0.217.

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ +FE = J/0,3322 40,2172 = 0,397.
KoadodumumeHT nponyckaHus atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (159 — 0,5- 21,3)) = 0,996.
CpefHEeNnoBepPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUA NAAMEHM:
Ef =140-e70124 4 20 - (1 — e70124) =
= 1407912213 4 20 . (1 — ¢~ %12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHaNorMyHoO 6bIIN NOJYYEHBI BEIMYUHBI MNJOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeneH pacyeT Tenn10BOro NOToKa ANA TOYKWU, pacnonomeHHon Ha pPacCTtoAHUU 18 m o1 KpaAa
nponauvea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara noxapa (3Ha‘-IeHMﬂ TENIOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab nosxkapa: F;; = 355,1 m2.

3¢dPEeKTMBHBIN AMameTp NaoLaam Noxapa:

4-F; |4-3551
d= = =213 m.
A VA

MapameTp u,:
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Wy 4.8
—

" sfm-g-d 2[0,043-981-213
o 6,314

)

Mpn u, = 1 npuHMmaeTca:

cosf = u; %% = 4,27705 = 0,484;

sinf = /1 — cos?26 = /1 — 0, 4842 = 0,875.

OnnHa nnhameHu:

L=ss.q.(—™ o 55213 ( 0,043 )0'67 4,27°21 = 29 3
— . . -u*' = . ;O i 9 ! = ’ M.
o g d 115 981 213

PaccToAHMe OT reomeTpnYecKoro LeHTpa noxapa Ao obayyaemoro obbekTa:
X=r+05-d=18+0,5-21,3 =287 m.
PacueTHble BeAUYMHDI:

_2L_2-29,3_276_b_2X_2-28,7_27_
Td - 21,3 7T T 4T 21,3 0 7

A=./a2+ (b +1)2—2a(b+1)- sinf =

a

=J2,762 + (27 +1)2—2-2,76- (2,7 + 1) - 0,875 = 1,85;

B=.\a?+ (b-1)2-2a(b—1)-sinf =

=2,762 + (2,7 -1)2—-2-2,76 - (2,7 —1) - 0,875 = 1,51;

C=+1+(b%-1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;
daKTop 06/1y4eHHOCTM ANA BEPTUKAbHOM NIOWAAKMN:

1 a?+(b+1)2—-2-b-(1+a-sinb)
Fy,=—:-{—E -arctanD + E - X
V' r A-B

« arct <A~D>+c056‘ . a-b—F?-sinf ©aret F? -sinf 3
arctan B I arctan F-C arctan F-C =
2,762+ (2,7+1)>-2-27-(1+2,76- 0,875)] 9

1,85-1,51

« arctan (1,85 : 0,68) N 0,484 [arctan <2,76 -2,7—2,5%. O,875> © arctan <2, 52. O,875>]} _
1,51 1,57 2,5-1,57 2,5-1,57

= 0,303.

®dakTop 061Y4EHHOCTU ANA FOPU3OHTANBbHOM NAOLLAAKM:
s 1 . (1)+sin9 . a-b—F?-sinf ©aret F? - sinf
= —-jarctan |3 o |arctan FC arctan { ——
a?+(b+1)%?-2-b-(1+a-sind) A-D
- 15 . arctan( )

1 1 0,875 2,76 -2,7 —2,5%-0,875 2,5%-0,875
=§' arctan( )+ - larctan +arctan| ——— || —

1
= {—4,71 -arctan(0,68) + 4,71 - [

0.68) T 157 25-157 25-157
2,767 + (27 +1)2~2-27-(1+276-0879)] (1,85 : 0,68) ~
1.85-151 arctan\ T 151 =

= 0,661.

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ +FE = 10,3032 40,6612 = 0,727.
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KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (28,7 — 0,5 - 21,3)) = 0,987.
CpefiHenoBepxHOCTHaA MHTEHCUBHOCTb TEMI0BOTO U3NYYeHUA NIAaMEHN:
Ef =140 -¢70124 4 20 (1 — e 0124) =
= 1407012213 4 20 . (1 — ¢~ 012213) = 29 4 kBT/M2.
MNHTEHCMBHOCTb TEMJIOBOIO U3/YYeHUA: § = Ef . Fq -7=129,4-0,727- 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoavBsa (Kpas naowaau noxapa).

'd ¥

g
TenaoBai notok L

wBmaa’ i
e

20T

TenaoBoi noTok
kBma’

lone senu4yuH meris108020 MOMOKA

Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npu BCEX 3a4aHHbIX BapMaHTax CKUJibl BETPA.
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5.1.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapui 3, 4)
CueHapwuit 3.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HMKHOBeHUA: Q = Q- P =1,2-107°-0,04 = 4,8- 1077 rog™".
CueHapwuit 4.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,96-0,042 = 0,04032.
YacToTa BO3HMKHOBeHMA: Q = Q. - P =1,2-107>-0,04032 = 4,838 - 1077 roa™.
PacueT Tenn0B0ro NoToKa nNpw witune.

HuKe npuBeaeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosiHuMM 8,4 M OT Kpas
nponunsa (Kpas naouwaam noxapa).

Mnowagab noxkapa: F; = 2971,7 m%

O PeKTUBHbBIN gMamMeTp NOLALN NOXKapa:

4-Fp  |4-29717

T
MapameTp u,:
w, 0
U, = 0 = = 0
sim'-g-d 3(0,043-9,81-61,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

ONnHa nnameHu:
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m' 0,61 0,043 0,61
L=42-d-——) =42-615- =494 m.
pa-+g-d 1,15-./9,81- 61,5

PaccTosiHMe OT reoMeTpPUYECKOro LieHTpa NoXapa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEMYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=.a?+ (b+1)2-2a(b+1)-sind =

=J1,612+ (127+1)2—2-1,61- (1,27 +1)-0 = 2,78;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=J1,612+ (1,27 -1)2—2-1,61- (1,27 —1)- 0 = 1,63;

C=+1+((%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] y
2,78 - 1,63

2,78 - 0,35 1 1,61-1,27—-0,79%-0 0,79%-0
X arctan( 163 ) + 127 . [arctan( 079 - 1.27 > + arctan <—0’79 : 127)]} =
= 0,39.

‘DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,26 -arctan(0,35) + 1,26 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
=721 o35) T 27 A" 079127 arctan\0.79- 127

[1,612 +(1,27+1)%-2-127-(1+1,61- 0)] 2,78 - 0,35
- - arctan (—) =

2,78 - 1,63 1,63
=0,273.

Yrnosoii koapduumeHt obnyuenHoctn: F, = [FZ + F2 = /0,392 + 0,2732 = 0,476.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (39,2 - 0,5 - 61,5)) = 0,994.
CpeaHenoBepxHOCTHAA UHTEHCMBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:615) = 20,1 KBT/Mm%

WNHTEHCMBHOCTb TENn0Boro usnyyenuns: q = Ep - I - 7 = 20,1-0,476 - 0,994 = 9,51 KBT/Mm2.
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AHanornyHo 6binu nony4yeHbl BE€/IMYNHDbI NZIOTHOCTU TENZIOBOIO NMNOTOKA Ha Pa3/IMYHbIX PAaCCTOAHUAX OT

Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAUYEHMAM NpPU WTnUIe).
Mnowaab noxapa: Fi; = 2971,7 m2%
3¢ PEeKTMBHBIN AMamMeTp NaoLaam NoxKapa:

4-F,  |4-2971,7
d= = = 61,5 m.
s T

MapameTp u,:

Wy 4,8
u, = = = 3
sim'-g-d 3/0,043-9,81-61,5
o 6,314

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% = 3795 = 0,578;

sin@ = /1 — cos?26 = /1 — 0,5782 = 0,816.
OnnHa nnameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) . 3021 = 559 m,
pa-~Jg-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKoro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-61,5=529m.

PacueTHble BeANYUHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=a?+ (b+1)2-2a(b+1)-sind =

=1,792+ (1,72 +1)2—2-1,79 - (1,72 + 1) - 0,816 = 1,63;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=41,792+ (1,72 -1)2—-2-1,79 - (1,72 — 1) - 0,816 = 1,28;

C=+1+(b%-1) cos26 =/1+(1,722—-1)-0,5782 = 1,29;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

1
Fv=g-{—E-arctanD+E-[

C F-C F-C
1,792+ (1,72 + 1)2—2-1,72 - (1 + 1,79 - 0,816)
X
1,63-1,28

1,63 -0,51 0,578 1,79 -1,72 — 1,42 - 0,816 1,42 - 0,816
X arctan ( ) + - larctan + arctan| ———— =

1
= - {—4,07 -arctan(0,51) + 4,07 - [

1,28 1,29 1,4-1,29 1,4-1,29
= 0,361.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,816 1,79 -1,72 — 1, 42 . 0,816 1, 42 . 0,816
=;- arctan( >+ - |arctan + arctan| ———— || —

0,51/ " 1,29 1,4-1,29 1,4-1,29
1,792 + (1,72 + 1)2—=2-1,72- (1 + 1,79 - 0,816) 1,63-0,51
- [ 1,63 - 1,28 ] ' arda”( 1,28 )} -
=0,715.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,3612 + 0,715% = 0,801.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (52,9 — 0,5 - 61,5)) = 0,985.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:61L5) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 20,1-0,801 - 0,985 = 15,83 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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TenaoBoi noTok
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TenaoBoi noTok
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llone seanu4uH mers08020 MOMOKA

Ha rpaduke HMXKe npeacTaBneHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas MposivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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BGpUCIHmbI 3Ha4yeHull Menao8o020 NomMokKa npu ,003/7U‘4H0ﬁ cusie eempa

5.1.3. PaspyuweHue

Moxap nponuBea (cueHapui 5, 6)
CueHapwit 5.
YcnoBHan BeposaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Q- P =5-107%-0,05=2,5-10"7 roa™".
CueHapwuit 6.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUS:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHUA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PACNONIOXKEHHOW Ha paccToAaHuKM 20,8 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowagab noxapa: F; = 33400,3 m2.

I beKTMBHbIN AnameTp NAoLaan noxKapa:

4-Fp  |4-33400,3

T
MapameTp u,:
w, 0
sfm'-g-d 3/0,043-9,81-206,2
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:
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/ 0,61

m 061 0,043 :
L=42-d [ ——— =42~206,2~( ) =114,4 m.
0y g d 1,15 -/9,81-206,2

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa nokapa Ao 061y4aemoro ob6bekTa:

X=r+05-d=208+0,5-206,2=1239 m.

PacyeTHble BENNYMNHDI:
2L 2-1144 _2X  2-1239

=TT 06 T M b= = ge, = 1

A=.a?2+ (b+1)2-2a(b+1)-sind =

=JL112+ (12 +1)2—2-1,11- (1,2 + 1) - 0 = 2,47;

B=.a?2+ (b—1)2-2a(b—1)-sinf =

= /1,112 +(12-1)2-2-1,11-(1,2—-1)- 0 = 1,13;

C=1+(b%2—-1) cos?0 =/1+(1,22-1)-12 = 1,2;
(DaKTOp 06/1yl-IEHHOCTM ana BepTVIKaJ'IbHOVI nnowaaKkun:
1

Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9

A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =

B C F-C F-C
1,112+ (12+1)%?-2-12- (1 + 1,11~ 0)] y
2,47 - 1,13
2,47 - 0,3 1 1,11-1,2-0,67%-0 0,672-0

X arctan (—1’13 ) + ﬁ arctan < 067 12 ) + arctan <—O,67 - 12)]} =
= 0,414.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—0,92 -arctan(0,3) + 0,92 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B
1 1 0 1,11-1,2—-0,67?-0 0,67%-0
= ; . {arctan (ﬁ) + E arctan( 0,67 12 > + arctan <—O,67 : 12)] —
[1,112+(1,2+1)2—2-1,2-(1+1,11-0) 2,47 -0,3
— - arctan (—)} =

2,47 1,13 1,13
= 0,294.

Yrnosoii koadduumeHt obnyuenHocTn: Fy = [ FZ + F2 = 1/0,4142 + 0,2942 = 0,508.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X = 0,5-d)) = exp(—7 - 107*- (123,9 — 0,5 - 206,2)) = 0,986.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 140-e70124 + 20 - (1 — e %124) =
=140 - 0122062 4 20 . (1 — ¢~12:2062) = 20 kBT/M2

WNHTEHCMBHOCTb TENI0BOro usnyyenuns: q = Ep - I - 7 = 20-0,508-0,986 = 10,01 kB1/m2.
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AHanornyHo 6binu nony4yeHbl BE€/IMYNHDbI NZIOTHOCTU TENZIOBOIO NMNOTOKA Ha Pa3/IMYHbIX PAaCCTOAHUAX OT

Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npmeeneH pacyeT Ten10BOro NOToKa ANA TOYKWU, pacnonomeHHon Ha pacCcTtoAHUU 39m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAUYEHMAM NpPU WTnUIe).
Mnowaab noskapa: Fi; = 33400,3 m2.
3¢dPEKTUBHBIN AnMameTp NaoLaam Noxapa:

4-F;  |4-33400,3
d= = = 206,2 m.
Vi Vi

MapameTp u,:

Wo 4,8
U, = = =2
sim'-g-d 3/0,043-9,81-206,2
P 6,314’

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% = 2795 = 0,706;

sinf = /1 — cos?26 = /1 — 0,7062 = 0,708.
OnnHa nnameHu:

!

0,67 0,67
m 0,043 :
—d> ~u%?t =55.206,2 - (

) .2021 = 1133 m.
RN, 1,15 - /9,81 - 206,2

Paccrtoanue ot reoMeTpmnYeCKoro LeHTpa noxapa 40 06nyqaeM0ro obbeKTa:

X=r+05-d=39+0,5-2062 =142,1 m.

L=55~d-<

PacyeTHble BeNMNYUHDI:
2L 2-1133 2X  2-1421
a==="""=11;b="=

d 206,2 d 2062
A=./a?2+ (b +1)2—2a(b+1)- sinf =

= 1,38;

=1,12+ (1,38 +1)2—-2-1,1- (1,38 4+ 1) - 0,708 = 1,78;

B=.a?+ (b-1)2-2a(b—1)-sinf =

=J1,12+(138—-1)2—-2-1,1-(1,38—1) - 0,708 = 0,87;

C=+1+(b%-1) cos26 =/1+(1,382—1)-0,706% = 1,2;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:
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a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

1
Fv=g-{—E-arctanD+E-[

c F-C F.-C
1,12+ (1,38 + 1)2 = 2-1,38 - (1 + 1,1- 0,708)
X
1,78-0,87

1,78 - 0,4 0,706 1,1-1,38 -0, 952 . 0,708 0, 952 . 0,708
X arctan ( ) + - |arctan + arctan| —— =

1
= - {—1,29 -arctan(0,4) + 1,29 - [

0,87 1,2 0,95-1,2 0,95-1,2
= 0,416.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,708 1,1-1,38 -0, 952 . 0,708 0, 952 . 0,708
=;- arctan (—) + - larctan + arctan| —— || —

0,4 1,2 0,95-1,2 0,95-1,2
1,12+ (1,38+1)2—-2-1,38- (1 + 1,1-0,708) 1,78 - 0,4
N [ 1,78- 0,87 ' arCta”( 0,87 )} -
= 0,623.

Yrnosoii koapduumeHt obnyuenHoctn: Fy = [ FZ + F2 = 1/0,4162 + 0,623% = 0,749.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X = 0,5-d)) = exp(—7 - 107*- (142,1 — 0,5 - 206,2)) = 0,973.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
=140 - ~%122062 4 20 . (1 — ¢~12:2062) = 20 kBT/M2
WNHTEHCMBHOCTb TENnI0BoOro usnyuenuns: q = Ep - I - 7 = 200,749 - 0,973 = 14,58 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaam noxapa).
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Ha rpaduke HMXKe npeacTaBneHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas MposivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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5.1.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApbIxaTenbHOol apmaType (cueHapuii 7)
YacToTa BO3HMKHOBEHUA: Q = Qupc P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNONIOXKEHHON Ha paccTosHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noskapa: Fr; = 5 m2.

I PeKTUBHbBIN gMamMeTp NAOLALN NOXKapa:

4 - Fq 4-5
d= = [—=25m
T T
MapameTp u,:
w, 0
U, = 0 = = 0
slm'-g-d 3/0,043-9,81-2,5
on 6,314

Mpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m' 0,61 0,043 0,61
L=42-d | ——— =42-25- =54 m.
pa-g-d 1,15-/9,81- 25

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 40 O6J'Iy‘-|3€MOI'O obbeKTa:

X=r+05-d=274+05-25=4m.

PacyeTHble BEANYUHDI:
2L 2-54 2X 2-

4
a=7=2’—5=4,25; b=7=2’_5=3;18;
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A=./a?+ (b +1)2—2a(b+1) sinf =

= 4,252 + (3,18 4+ 1)2—2-4,25- (3,18 + 1) - 0 = 5,96;

B=.a?+ (b—1)2-2a(b—1)-sinf =

= 4,252+ (318 —1)2—2-4,25- (3,18 — 1) - 0 = 4,78;

C=+1+(%-1) cos?0 =1+ (3,182 1) 12 = 3,18;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 { [az+(b+1)2—2-b-(1+a-sin9)
F, =—-{—E -arctanD + E - X
T A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
_1 { 1,34 - arctan(0,72) + 1,34 - [4’ 25°+(318+1)° —2-318- (14425 0)] X
T ’ ’ ’ 5,96 - 4,78
5,96 - 0,72 1 4,25-3,18-3,02%2-0 3,022-0
xarctan( 478 )+3,18. [arctan( 302318 >+arctan <—3,02-3,18>]} =
= 0,149.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a?+(Mh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan302-3,18

4257+ (318+1)? 2318 (14425 0)] (5,96 : 0,72) ~
596 4,78 e T =

= 0,078.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ep = 140-e70124 £ 20 - (1 — e 0124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TEN0Boro uanyyenuns: q = Ep - I - 7 = 108,7 - 0,168 - 0,998 = 18,27 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKa AJ1A TOYKMN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 15,7 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENO0BOIoO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢dPEeKTUBHBIN AnMameTp NaoLaaM NoxKapa:

4-Fy |4-5
d= = _=2,5N\
T T

MapameTp u,:

Wy 4,8
u, = = =0,
sim'-g-d 3/0,043-9,81-2,5
o 6,314

Mpn u, = 1 npuHMMmaeTca:

cosf = u; %% = 8,68705 = 0,339;

sin@ = /1 — cos?26 = /1 — 0,3392 = 0,941.
OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043
—> ~u8'21 =55.25- < ) .8, 68021 — 8,2 m.
Pa G- d 1,15-4/9,81-2,5
PaccTtonHMe OT reomeTpMyecKoro LLeHTpa noxapa Ao obayyaemoro ob6bekra:

X=r+05-d=1574+05-25=17 m.

L=55~d~<

PacyeTHble BENNYUHDI:
2L 282 2X  2-17

== 35 ~0kb="r=7g

A=./a?2+ (b +1)2—2a(b+1)- sinf =

= 13,45;

= /6,542 + (13,45 + 1)2 — 2- 6,54 - (13,45 + 1) - 0,941 = 8,6;

B=.\a?2+ (b-1)2-2a(b—1)-sinf =

= /6,542 + (13,45 — 1)2 — 2 - 6,54 - (13,45 — 1) - 0,941 = 6,68;

C=+1+(b%—1) cos20 =/1+ (13,452 — 1) - 0,3392 = 4,66;

dakTOp 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin9)
Fy, =—-4—E -arctanD + E - X

T A-B
A-D\ cosf a-b—F?-sinf F? -sin@

xarctan( B )+T arctan< FC >+arctan <—F-C >]} =

1 { 0,3 - arctan(0,93) + 0.3 [6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] «
T ’ ’ ’ 8,6 - 6,68
« arctan (8,6 : 0,93) N 0339 [arctan <6,54 - 13,45 — 13,422 0,941) + arctan (13, 422 . 0,941)]} _
6,68 4,66 13,42 - 4,66 13,42 - 4,66
= 0,022.

dakTop 061y4EHHOCTUN ANA TOPU3OHTAIbHOM NAOLAAKMN:
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P 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

A-B
1 t ( 1 )+0,941 (6541345 13,422 0941\ (13,427 0941
717%™ 003) T 266 2" 13,42 - 4,66 AN\ 1342466
[6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] 8,6-0,93
- - arctan (—) =

8,6 - 6,68 6,68
= 0,163.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(=7-107*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TENI0BOro usnyuenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaamn noxapa).
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TenaoBoi NoToK -

'?'*‘-;'::"."n
llone seanu4uH mers08020 MOMOKA

Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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Tennogow noTok, kKBTM?

4kBriM?-782m
e e —
0 : : } t t : 4 t : : t t t : y }
0 5 M0 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PaccToAaHWe 0T rPaHKLisl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC [ 4.3 WC| 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menao8o020 NomMokKa npu ,003/7U‘4H0ﬁ cusie eempa

5.1.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap no Bcel NoBepxHOCTU (cueHapui 8)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNOIOXKEHHON Ha paccTosHMM 5,3 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxkapa: Fi; = 314,2 m2.

I PeKTUBHbBIN gMameTp NOoLWALN NOXKapa:

4-F, |4-3142
= =20

d= M.
T T
MapameTp u,:
w 0
U, = 0 = = O
sim'-g-d 3/0,043-9,81-20
o 6,314

Mpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nhameHu:

!

L=42-d _m e 42 -20 ( 0,043 )0'61 22,6
= . . = . . = ,0 M.
Pa~g-d 1,15 -+/9,81 - 20

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekra:

X=r+05-d=53+05-20=153m.

PacuyeTHble BeNYMHDI:

2L 2-22,6 2X 2-153

d 20 0 d 20 - O3
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A=./a?+ (b +1)2—2a(b+1) sinf =

=2,262 + (1,53 + 1)2—2-2,26 - (1,53 + 1) - 0 = 3,39;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=226 + (1,53 —1)2—2-2,26 - (1,53 — 1) - 0 = 2,32;

C=+1+(%?-1) cos?0 =1+ (1,532 —-1)12 = 1,53;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 { [az+(b+1)2—2-b-(1+a-sin9)
F, =—-{—E -arctanD + E - X
T A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
_1 { 1,48 - arctan(0,46) + 1,48 - [2’ 26"+ (1,53 +1)F —2-1,53 - (14226 0)] X
T ’ ’ ’ 3,39 2,32
3,39-0,46 1 2,26-1,53—1,15%2-0 1,15%2-0
X arctan( 232 ) + 153 . [arctan( 115153 > + arctan <—1’15 : 153)]} =
= 0,325.

CDaKTOp 06}'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ———— || —

p)T ¢ F-C F-C
a?+(bh+1)%2—-2-b-(1+a-sinb) A-D
ot . arctan( )
A-B

1 t ( 1>+ 0 o (226:153-1,152.0\ (11570

717" 046) T 153 27" 115-153 arcan\ 115153
2,26 + (153 +1?~2-153- (14226 0)] (3,39 : 0,46) ~
339232 arctan\ 73 =

=0,211.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,3252 + 0,2112 = 0,387.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-10"*- (15,3 — 0,5 20)) = 0,996.
CpefHenoBepXHOCTHAA UHTEHCUBHOCTb TEMNJI0BOFO U3/1yYeHUA NAaMeHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 140791220 4 20 . (1 — e791220) = 30,9 kBT/M%
MNHTEHCMBHOCTb TEN/I0BOTO MU3/YyYeHUA: q = Ef . Fq -7=230,9-0,387-0,996 = 11,92 kB1/m2.

AHaNorMyHO 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TENNOBOro NOTOKa AR TOYKWM, PACcMNO/IOKEHHOM Ha paccTosHMKM 18,6 M OT Kpan
npoaunea (Kpas naowagun nokapa) c NOABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT OYara No¥Kapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: F; = 314,2 m2
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3¢dPEeKTUBHBIN AnMameTp NaoLaaM NoxKapa:

4-F, |4-3142
d= = =20 m.
T Vi

MapameTp u,:

Wo 4,8
Uu, = = =4,
sim'-g-d 3/0,043-9,81-20
P 6,314’

Mpu u, = 1 npuHMmMmaeTca:

cosf = u; %% = 4,367%5 = 0,479;

sin = /1 — cos?6 = /1 —0,4792 = 0,878.

OnnHa nnameHu:

!

m o7 0,043 0,67 -
L=5-d [ ——— | -u% =55~20~< ) . 4,36%21 = 283 m.
pa-Jg-d 1,15 - /9,81 20

PaccTosiHMe OT reoMeTpUYecKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

X=r+05-d=186+0,5-20=28,6 m.

PacyeTHble BeIMYMHDI:

_2L_2-28,3_283_b_2X_2-28,6_286_
CTG T 0 TSI T T Ty
A=./a2+ (b +1)2—2a(b+1)- sinf =

= /2,832 + (2,86 +1)2—2-2,83- (286 + 1) - 0,878 = 1,93;

B=.a?2+ (b—1)2-2a(b—1)-sinf =

= /2,832 + (2,86 — 1)2—2-2,83- (2,86 — 1) - 0,878 = 1,49;

C =1+ (b%-1) cos?6 =/1+(2,862—1)-0,4792 = 1,63;
dakTop 06/1y4EHHOCTU AN1A BEPTUKANbHOM NNOLAAKN:

1 a’?+(b+1)2-2-b-(1+a-sinb)
FV=;- —E -arctanD + E - 1B X

X arctan (A : D) + ﬂ- arctan <a b-F sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
2,832+ (2,86 +1)2—-2-2,86-(1+2,83-0,878) 9
1,93 - 1,49
1,93-0,69 0,479 2,83-2,86 —2,68%-0,878 2,68%2.0,878
xarctan( 149 >+ 163 -[arctan( 268163 >+arctan<—2’68_1’63 >]}=
= 0,299.

1
= - {—3,56 -arctan(0,69) + 3,56 - [

CDaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM30HTaJ'IbHOl7I naowagKku:



P 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

4B
1 t ( 1 )+0,878 . (283:286-2,682-0878\ (2682 0,878
217" 069) T 163 2" 268163 AN = 68-1.63
[2, 832+ (2,86 + 1)2—2-2,86- (1 + 2,83 - 0,878)] 1,93 - 0,69
— - arctan (—) =

1,93 - 1,49 1,49
=0,637.

Yrnosoii koapduumeHt obnyuenHoctn: Fy = [ FZ + F2 = 1/0,2992 + 0,637% = 0,704.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-10"*- (28,6 — 0,5 20)) = 0,987.
CpefHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 140791220 4 20 . (1 — e791220) = 30,9 kBT/Mm%
MNHTEHCMBHOCTb TEMN/I0BOTO U3YyYEHUA: q = Ef . Fq -7=230,9-0,704- 0,987 = 21,46 kBT/Mm>.

AHaNorMYyHoO 6bIIN NOYYEHBI BEIMYUHBI MNOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/NMYHbIX PACcCTOAHUAX OT
Kpas npoausa (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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PaccToAHWe OT MpaHiLLl NOXapa, M

[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC [ 4.3 WC| 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menao8o020 NomMokKa npu ,003/7U‘4H0ﬁ cusie eempa

5.2. PBC_02

5.2.1. PasrepmeTusauma 25 mm

Moxap nponusa (cueHapuin 9, 10)

CueHapwuin 9.

YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,015.

YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,015 = 1,32-107% rog™.

CueHapwuit 10.

YcnosHan BE€POATHOCTb BO3HUKHOBEHUA!

P =0,985-0,015=0,014775.
YacToTa BO3HMKHOBeHNA: Q = Q. - P =8,8-107>-0,014775 = 1,3-107° roa™".

PacueTt Tenn0BOro NOTOKa Npu wWTune.

Hu)Ke npuBedeH pacyeT Ten/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosHMKM 5,3 M OT Kpas

nponusa (Kpas naouwaam noxapa).
Mnowaab noxkapa: F; = 355,1 m2%

I beKTMBHbIN AnameTp NAoLaAN NoKapa:

4-F;  [4-3551

d= = 21,3 m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-21,3
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.
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OnnHa nhameHu:

L=42-d- <L’>0161 =42-21,3- ( 0043 )0'61 = 23,6 m.
Pa+g-d "~ \1,15-4/9,81- 21,3 '
PacctosHMe OT reomeTpUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a=¥:2-23,6=222_ b:§:2-15,9:149_
d 21,3 o d 21,3 Y

A=a?+ (b+1)2-2a(b+1)-sind =

=2,222+ (1,494 1)2—2-2,22- (1,49 + 1) - 0 = 3,34;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,222+ (1,49 -1)2—2-2,22- (1,49 — 1) - 0 = 2,27;

C=+1+(%2-1) cos?0 =1+ (1,492 —1) 12 = 1,49;
(DaKTOp 06}1yl-IEHHOCTM Aana BepTVIKaIIbHOVI nnowaaKkn:

1 a?+(b+1)2-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - 1B X

T
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2—-2-1,49- (1 + 2,22 - 0)] y
3,34 - 2,27

3,34-0,45 1 2,22-1,49-1,11%2-0 1,11%2-0

xarctan( 227 )+1’49-[arctan< 111 149 >+arctan<—1’11_1’49>]}=
= 0,332.

1
= - {—1,49 -arctan(0,45) + 1,49 - [

®aKTOp 061yUEHHOCTU ANA TOPU3OHTANBHON MIOLLASKN:
P 1 . (1)+sin9 . a-b—F?-sinf - arct F? . sin@
= jarctan(5 o [arctan FC arctan | ———

a?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 (22214911170 (11170
=717 0a5) T 149 2" 111-149 arctan\ T11-1.49

2,222 + (149412 ~2-149- (14222 0)] (3,34 : 0,45) ~
334227 arctan\ T 57 =

= 0,217.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3322 + 0,217% = 0,397.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TEn0Boro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHanorn4yHo 6bIIN nony4yeHbl Be/IM4NHbI NZIOTHOCTU TEMNZIOBOINO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas npoausa (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TEMNOBOrO MOTOKA AN TOYKWU, PACNOIOKEHHOW Ha paccTosHMM 18 M OT Kpas
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT O4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK

COOTBETCTBYIOLWMM 3HaYEHUAM MPU WTKAE).
Mnowaab noxkapa: F; = 355,1 m2

3ddeKTUBHbIN AnameTp Naowaamn noxapa:

4.F; |4-3551
d= = =213 m.
Vi T

MapameTp u,:

Wy 4,8
u, = = = 4,
sim'-g-d 3/0,043-9,81-21,3
o 6,314

Mpu u, = 1 npuHMmaeTca:

cos = u; %% = 4,27795 = 0,484;

sinf = /1 — cos26 = /1 — 0, 4842 = 0,875.
OnnHa nnameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v981 213

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213=128,7m.

PacyeTHble Be/IMYUHDI:
_2L_2-29,3_276_ b_2X_2-28,7_27_
Td - 21,3 7T T 4T 21,3 0 7

A=.a2+(b+1)2—-2a(b+1)- sinf =

a

=2,762 + (2,7 +1)2—2-2,76 - (2,7 + 1) - 0,875 = 1,85;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=2,762 + (2,7 -1)2—-2-2,76 - (2,7 —1) - 0,875 = 1,51;

C=+1+(b%—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:
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1 a?+(b+1)2—-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - X

T A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
2,762+ (2,7 +1)2—2-2,7- (1 + 2,76 - 0,875)
X
1,85- 1,51

1,85-0,68 0,484 2,76 - 2,7 — 2, 52 . 0,875 2, 52. 0,875
X arctan( ) + - |arctan + arctan| ———— =

1
= - {—4,71 -arctan(0,68) + 4,71 - [

1,51 1,57 2,5-1,57 2,5-1,57
= 0,303.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,875 2,76 - 2,7 — 2, 52. 0,875 2, 52 . 0,875
=;~ arctan( )+ - larctan + arctan| ———— || —

0,68/ ' 1,57 2,5-1,57 2,5-1,57
2,76>+ (2,7 +1)2—-2-2,7- (1 + 2,76 - 0,875) 1,85- 0,68
_[ 1,85 1,51 ] 'a“ta”< 151 )} -
= 0,661.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3032 + 0,6612 = 0,727.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (28,7 — 0,5 - 21,3)) = 0,987.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI NAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).
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5.2.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapuin 11, 12)
CueHapuin 11.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HMKHOBeHUA: Q = Q- P =1,2-107°-0,04 = 4,8- 1077 rog™".
CueHapwuit 12.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,96-0,042 = 0,04032.
YacToTa BO3HMKHOBeHMA: Q = Q. - P =1,2-107>-0,04032 = 4,838 - 1077 roa™.
PacueT Tenn0B0ro NoToKa nNpw witune.

HuKe npuBeaeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosiHuMM 8,4 M OT Kpas
nponunsa (Kpas naouwaam noxapa).

Mnowagab noxkapa: F; = 2971,7 m%

O PeKTUBHbBIN gMamMeTp NOLALN NOXKapa:

4-Fp  |4-29717

d= = 61,5 m.
T
MapameTp u,:
w, 0
U, = 0 = = 0
sim'-g-d 3(0,043-9,81-61,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

ONnHa nnameHu:
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m' 0,61 0,043 0,61
L=42-d-——) =42-615- =494 m.
pa-+g-d 1,15-./9,81- 61,5

PaccTosiHMe OT reoMeTpPUYECKOro LieHTpa NoXapa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEMYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=.a?+ (b+1)2-2a(b+1)-sind =

=J1,612+ (127+1)2—2-1,61- (1,27 +1)-0 = 2,78;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=J1,612+ (1,27 -1)2—2-1,61- (1,27 —1)- 0 = 1,63;

C=+1+((%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] y
2,78 - 1,63

2,78 - 0,35 1 1,61-1,27—-0,79%-0 0,79%-0
X arctan( 163 ) + 127 . [arctan( 079 - 1.27 > + arctan <—0’79 : 127)]} =
= 0,39.

‘DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,26 -arctan(0,35) + 1,26 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
=721 o35) T 27 A" 079127 arctan\0.79- 127

[1,612 +(1,27+1)%-2-127-(1+1,61- 0)] 2,78 - 0,35
- - arctan (—) =

2,78 - 1,63 1,63
=0,273.

Yrnosoii koapduumeHt obnyuenHoctn: F, = [FZ + F2 = /0,392 + 0,2732 = 0,476.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (39,2 - 0,5 - 61,5)) = 0,994.
CpeaHenoBepxHOCTHAA UHTEHCMBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:615) = 20,1 KBT/Mm%

WNHTEHCMBHOCTb TENn0Boro usnyyenuns: q = Ep - I - 7 = 20,1-0,476 - 0,994 = 9,51 KBT/Mm2.
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AHanornyHo 6binu nony4yeHbl BE€/IMYNHDbI NZIOTHOCTU TENZIOBOIO NMNOTOKA Ha Pa3/IMYHbIX PAaCCTOAHUAX OT

Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAUYEHMAM NpPU WTnUIe).
Mnowaab noxapa: Fi; = 2971,7 m2%
3¢ PEeKTMBHBIN AMamMeTp NaoLaam NoxKapa:

4-F,  |4-2971,7
d= = = 61,5 m.
s T

MapameTp u,:

Wy 4,8
u, = = = 3
sim'-g-d 3/0,043-9,81-61,5
o 6,314

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% = 3795 = 0,578;

sin@ = /1 — cos?26 = /1 — 0,5782 = 0,816.
OnnHa nnameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) . 3021 = 559 m,
pa-~Jg-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKoro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-61,5=529m.

PacueTHble BeANYUHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=a?+ (b+1)2-2a(b+1)-sind =

=1,792+ (1,72 +1)2—2-1,79 - (1,72 + 1) - 0,816 = 1,63;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=41,792+ (1,72 -1)2—-2-1,79 - (1,72 — 1) - 0,816 = 1,28;

C=+1+(b%-1) cos26 =/1+(1,722—-1)-0,5782 = 1,29;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

1
Fv=g-{—E-arctanD+E-[

C F-C F-C
1,792+ (1,72 + 1)2—2-1,72 - (1 + 1,79 - 0,816)
X
1,63-1,28

1,63 -0,51 0,578 1,79 -1,72 — 1,42 - 0,816 1,42 - 0,816
X arctan ( ) + - larctan + arctan| ———— =

1
= - {—4,07 -arctan(0,51) + 4,07 - [

1,28 1,29 1,4-1,29 1,4-1,29
= 0,361.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,816 1,79 -1,72 — 1, 42 . 0,816 1, 42 . 0,816
=;- arctan( >+ - |arctan + arctan| ———— || —

0,51/ " 1,29 1,4-1,29 1,4-1,29
1,792 + (1,72 + 1)2—=2-1,72- (1 + 1,79 - 0,816) 1,63-0,51
- [ 1,63 - 1,28 ] ' arda”( 1,28 )} -
=0,715.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,3612 + 0,715% = 0,801.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (52,9 — 0,5 - 61,5)) = 0,985.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:61L5) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 20,1-0,801 - 0,985 = 15,83 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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5.2.3. PaspyuweHue

Moxap nponusa (cueHapuin 13, 14)

CueHapuin 13.

YcnoBHan BeposaTHOCTb BO3HUKHOBeHMA: P = 0,05.

YacToTa Bo3HMKHOBEHMA: Q = Q- P =5-107%-0,05=2,5-10"7 roa™".

CueHapuit 14,

YcnoBHaa BepOATHOCTb BOSHUKHOBEHMUA:

P =0,95-0,061 = 0,05795.
YacToTa BO3HMKHOBEHUA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".

Pacuyet Tennosoro NoToKa npu wrune.

Huxe npueeaeH pacyeT TeENZIOBOTo NOTOKa AJ1A TOYKWN, paCI'IO.ﬂO)KEHHOﬁ Ha pPacCToAHUU 14,5 m ot KpaAa

nposaunea (Kpas naowagm noxapa).
Mnowagab noxapa: F; = 13114,6 m2.

I beKTMBHbIN AnameTp NAoLaan noxKapa:

4-Fp  [4-13114,6

T
MapameTp u,:
w, 0
sfm'-g-d 3/0,043-9,81-129,2
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:
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/ 0,61

m 061 0,043 :
L=42-d [ ————— =42-129,2~< ) =827 m.
ps g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekra:

X=r+05-d=145+0,5-129,2=79,2 m.

PacyeTHble BENNYMNHDI:
2-827 _2X 2-79,2

2L
q 1202 W b= =g =12

A=.a?+ (b+1)2-2a(b+1)-sind =

=/1,282+ (1,23 +1)2—2-1,28- (1,23 + 1) - 0 = 2,57;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=/1,282+ (1,23 -1)2—2-1,28- (1,23 —1) - 0 = 1,3;

C=+1+(b%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,282+ (1,23 +1)2—-2-1,23- (1 + 1,28 0)] y
2,57-1,3

2,57 -0,32 1 1,28-1,23—-0,712-0 0,71%-0
X arctan( 13 ) + 123 . [arctan( 071123 > + arctan <—0’71 : 123)]} =
= 0,406.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,04 -arctan(0,32) + 1,04 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
=1 032) T123 A" 071-123 arctan\071-1.23

[1,282 +(1,23+1)2—2-1,23-(1+1,28- O)] 2,57-0,32
- - arctan (—) =

2,57 1,3 13
= 0,287.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,4062 + 0,2872 = 0,497.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (79,2 — 0,5 - 129,2)) = 0,99.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢912:1292) = 20 kB1/M%

WNHTEHCMBHOCTb TENnI0Boro uanyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHO 6bIIN NOYYEHBI BEIMYUHBI NOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 31,4 m o1 KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HA4YEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fi; = 13114,6 m2.
3¢dPEKTUBHBIN AnMameTp NaoLaam Noxapa:

4 - Fy 4-13114,6
d= = =129,2 m.
s s

MapameTp u,:

Wo 4,8
u, = = = 2,34
sm'-g-d 3/0,043-9,81-129,2
P 6,314’

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% =2,34705 = 0,654;

sinf = /1 — cos?26 = /1 — 0, 6542 = 0,757.
OnnHa nnameHu:

!

0,67 0,67
m 0,043 :
—d> cu?%?1 =55.129,2- (

) .2,34%21 = 858 m.
pa g 1,15 -+/9,81 - 129,2

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=31,4+05-1292 =96 m.

L=55~d-<

PacyeTHble BeIMYUHDI:
_2L_2:858_ .. 2X_2:9
=0 T 202 T P T T 1202

A=a?2+ (b+1)2-2a(b+1)-sind =

=41,332+ (1,49 + 1)2—2-1,33- (1,49 + 1) - 0,757 = 1,72;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=.1,332 + (1,49 - 1)2—2-1,33- (1,49 — 1) - 0,757 = 1,01;

C=+1+(b%—1) cos26 =/1+ (1,492 —1)-0,6542 = 1,23;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
1,332 4+ (1,49 4+ 1)2—2-1,49 - (1 + 1,33 - 0,757)
X
1,72 1,01

1,72 - 0,44 0,654 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
X arctan ( ) + - larctan + arctan| ——— =

1
= - {—1,8 -arctan(0,44) + 1,8 - [

1,01 1,23 1,1-1,23 1,1-1,23
= 0,396.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,757 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
= ; arctan( ) + ——— - |arctan + arctan| ————— || —

0,44) "~ 1,23 1,1-1,23 1,1-1,23
1,332+ (1,49 +1)2 - 2-1,49- (1 + 1,33 0,757) 1,72-0,44
- [ 1,72 - 1,01 ] ' arda”( 1,01 )} -
= 0,665.

Yrnosoii koapduumeHt obnyuenHoctn: Fy = [ FZ + F2 = 1/0,3962 + 0,665% = 0,774.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —05-d)) = exp(—7 - 107*- (96 — 0,5 - 129,2)) = 0,978.
CpefHeNnoBepPXHOCTHAA UHTEHCUBHOCTb TENIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TENIOBOTO MU3/YyYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMyHo 6bIIN NOYYEHBI BEIMYMHBI MNOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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16

14 1 139kBrim?-461 M

10 kBr/m? -

10 4- 778m

7kBrim?- 1067 m

Tennogow notok, kKBTIM?
(==]
L]

0 ; f i ; y f f : y f f f f t f f
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
PaccToAqHe 0T rpaHilsl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC | 4.3 WIC | 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menao8o020 NomMokKa npu ,003/7U‘4H0ﬁ cusie eempa

5.2.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApixaTenbHol apmaType (cueHapuii 15)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNONIOXKEHHON Ha paccTosHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noskapa: Fr; = 5 m2.

I PeKTUBHbBIN gMamMeTp NAOLALN NOXKapa:

4 - Fq 4-5
d= = [—=25m
T T
MapameTp u,:
w, 0
U, = 0 = = 0
slm'-g-d 3/0,043-9,81-2,5
on 6,314

Mpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m' 0,61 0,043 0,61
L=42-d | ——— =42-25- =54 m.
pa-g-d 1,15-/9,81- 25

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 40 O6J'Iy‘-|3€MOI'O obbeKTa:

X=r+05-d=274+05-25=4m.

PacyeTHble BEANYUHDI:
2L 2-54 2X 2-

4
a=7=2’—5=4,25; b=7=2’_5=3;18;
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A=./a?+ (b +1)2—2a(b+1) sinf =

= 4,252 + (3,18 4+ 1)2—2-4,25- (3,18 + 1) - 0 = 5,96;

B=.a?+ (b—1)2-2a(b—1)-sinf =

= 4,252+ (318 —1)2—2-4,25- (3,18 — 1) - 0 = 4,78;

C=+1+(%-1) cos?0 =1+ (3,182 1) 12 = 3,18;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 { [az+(b+1)2—2-b-(1+a-sin9)
F, =—-{—E -arctanD + E - X
T A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
_1 { 1,34 - arctan(0,72) + 1,34 - [4’ 25°+(318+1)° —2-318- (14425 0)] X
T ’ ’ ’ 5,96 - 4,78
5,96 - 0,72 1 4,25-3,18-3,02%2-0 3,022-0
xarctan( 478 )+3,18. [arctan( 302318 >+arctan <—3,02-3,18>]} =
= 0,149.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a?+(Mh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan302-3,18

4257+ (318+1)? 2318 (14425 0)] (5,96 : 0,72) ~
596 4,78 e T =

= 0,078.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ep = 140-e70124 £ 20 - (1 — e 0124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TEN0Boro uanyyenuns: q = Ep - I - 7 = 108,7 - 0,168 - 0,998 = 18,27 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKa AJ1A TOYKMN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 15,7 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENO0BOIoO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢dPEeKTUBHBIN AnMameTp NaoLaaM NoxKapa:

4-Fy |4-5
d= = _=2,5N\
T T

MapameTp u,:

Wy 4,8
u, = = =0,
sim'-g-d 3/0,043-9,81-2,5
o 6,314

Mpn u, = 1 npuHMMmaeTca:

cosf = u; %% = 8,68705 = 0,339;

sin@ = /1 — cos?26 = /1 — 0,3392 = 0,941.
OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043
—> ~u8'21 =55.25- < ) .8, 68021 — 8,2 m.
Pa G- d 1,15-4/9,81-2,5
PaccTtonHMe OT reomeTpMyecKoro LLeHTpa noxapa Ao obayyaemoro ob6bekra:

X=r+05-d=1574+05-25=17 m.

L=55~d~<

PacyeTHble BENNYUHDI:
2L 282 2X  2-17

== 35 ~0kb="r=7g

A=./a?2+ (b +1)2—2a(b+1)- sinf =

= 13,45;

= /6,542 + (13,45 + 1)2 — 2- 6,54 - (13,45 + 1) - 0,941 = 8,6;

B=.\a?2+ (b-1)2-2a(b—1)-sinf =

= /6,542 + (13,45 — 1)2 — 2 - 6,54 - (13,45 — 1) - 0,941 = 6,68;

C=+1+(b%—1) cos20 =/1+ (13,452 — 1) - 0,3392 = 4,66;

dakTOp 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin9)
Fy, =—-4—E -arctanD + E - X

T A-B
A-D\ cosf a-b—F?-sinf F? -sin@

xarctan( B )+T arctan< FC >+arctan <—F-C >]} =

1 { 0,3 - arctan(0,93) + 0.3 [6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] «
T ’ ’ ’ 8,6 - 6,68
« arctan (8,6 : 0,93) N 0339 [arctan <6,54 - 13,45 — 13,422 0,941) + arctan (13, 422 . 0,941)]} _
6,68 4,66 13,42 - 4,66 13,42 - 4,66
= 0,022.

dakTop 061y4EHHOCTUN ANA TOPU3OHTAIbHOM NAOLAAKMN:
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P 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

A-B
1 t ( 1 )+0,941 (6541345 13,422 0941\ (13,427 0941
717%™ 003) T 266 2" 13,42 - 4,66 AN\ 1342466
[6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] 8,6-0,93
- - arctan (—) =

8,6 - 6,68 6,68
= 0,163.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(=7-107*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TENI0BOro usnyuenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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Tennogow noTok, kKBTM?

4kBriM?-782m
e e —
0 : : } t t : 4 t : : t t t : y }
0 5 M0 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PaccToAaHWe 0T rPaHKLisl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC [ 4.3 WC| 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menao8o020 NomMokKa npu ,003/7U‘4H0ﬁ cusie eempa

5.2.5. Tloxap no Bcel NOBEPXHOCTH

Moxap no Bcel NosepxHOCTH (cueHapuit 16)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PAcNONOXKEeHHON Ha paccTosiHuK 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2

I PeKTUBHbBIN gMamMeTp NAOLAAN NOXKapa:

4-F;  |4-866

d= =10,5m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-10,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m 0,61 0,043 0,61
L=42-d | ——— =42-10,5- =144 m.
1,15 - 5

Pa G- d 9,81 - 10,

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BeNNYMHDI:

22144 2K 210
=0 T 105 T 0 T 105 7
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A=./a?+ (b +1)2—2a(b+1) sinf =

=J2,752+ (1,9+ 1)2—2-275-(1,9+ 1) - 0 = 4;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,752+(1,9-1)2-2-275-(1,9—1)- 0 = 2,9;

C=1+(b%2—1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM ana BepTVIKaJ'IbHOVI nnowaaKkun:

1 a?+(b+1)2—-2-b-(1+a-sinb)
FV=;- —E -arctanD + E - 1B X

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

C F-C F-C
2,752+ (1,9+1)2-2-19-(1+2,75- 0)] 9
4-29
4-0,56 1 2,75-1,9—-1,622-0 1,622 -0
X arctan( 29 ) + E arctan< 162 19 ) + arctan <—1,62 : 1)9)]} =
= 0,257.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ———— || —

1
= - {—1,45 -arctan(0,56) + 1,45 - [

D C F-C F-C

a?+(bh+1)%2—-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 t ( 1 >+ 0 o (27519-1,6220\ (16220
717 056/ T 10 |2 162-19 AN\ T62-19

2,752+ (1,9+1)2-2-1,9- (1 +2,75-0) (4 . 0,56)
- - arctan
4-29 2,9

= 0,154.

Yrnosoii koadduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHuns atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(—7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHeNoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 140 - e~912105 4 20 . (1 — ¢~12:105) = 54 kB1/M2
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TENNOBOro NMOTOKa A1 TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
npoaunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT o4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: Fi; = 86,6 m2.

97



3¢dPEeKTUBHBIN AnMameTp NaoLaaM NoxKapa:

4-F, [4-866
T T

MapameTp u,:

Wy 4,8
u, = = = 5 4
sim'-g-d 3/0,043-9,81-10,5
o 6,314

MNpu u, = 1 npuHMmaeTca:

cos = u; %% = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043 ’
L=55-d- <—> ~u%?1 =55.10,5- < ) . 5,4021 = 19 3 m,

Pa+g-d 1,15-./9,81- 10,5

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMHDI:
2L 2-193 _2X 2-265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=a?+ (b+1)2-2a(b+1)-sind =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?2+ (b—1)2-2a(b—1)-sinf =
= /3,672 + (5,04 —1)2 —2-3,67 - (5,04 — 1) - 0,903 = 1,74;

C=+1+(b%-1) cos?0 =/1+ (5042 —1)-0,432 = 2,35;
(DaKTOp 06]1yl-IEHHOCTM AanAa BepTVIKaJ'IbHOVI nnowaaKkn:
1 a2+(b+1)2—2-b-(1+a-sin9)><

Fv=;-{—E-arctanD+E-[ 1B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

Cc F-C F-C
3,67% + (5,04 + 1) —2-5,04- (1 + 3,67 -0,903) 9
3,16 - 1,74
3,16 - 0,82 0,43 3,67 - 5,04 — 4,942 - 0,903 4,942 .0,903
xarctan( 174 )+2’35~[arctan< 4.94 2,35 >+arctan<—4’94.2’35 )]}=
= 0,182.

1
= - {—0,91 -arctan(0,82) + 0,91 - [

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:



P 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

4B
1 t ( 1 )+o,903 o (367:504-4,942.0903\ (4940903
7 1% 082/ " 235 |AE" 494235 arctan\ 7494235
[3, 67% + (5,04 + 1)2 — 25,04 - (1 + 3,67 - 0,903)] 3,16 - 0,82
— - arctan (—)

3,16 - 1,74 1,74
= 0,345.

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ + FE = /0,1822 40,3452 = 0,39.
KoadodumumeHT nponyckaHus atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpeZHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 -~ 012105 4 20. (1 — ¢~*12'105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 540,390,985 = 20,76 kBt/m2.

AHanorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).

99



TenaoBoi noTok

kB’

ST

139

10

a

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow notok, kKBTIM?

4 kBr/v? - 108.8 m
0 f : : f f g f t f :
0 10 20 30 40 50 60 70 80 90 100
PaccToAqHe 0T rpaHilsl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC | 4.3 WIC | 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.3. PBC_03

5.3.1. PasrepmeTusauma 25 mm

Moxap nponusa (cueHapuin 17, 18)
CueHapuin 17.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,015.
YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,015 = 1,32-107% rog™.
CueHapwuit 18.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,985-0,015 = 0,014775.
YacToTa BO3HMKHOBeHNA: Q = Q. - P =8,8-107>-0,014775 = 1,3-107° roa™".
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Ten/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosHMKM 5,3 M OT Kpas
nponusa (Kpas naouwaam noxapa).

Mnowaab noxkapa: F; = 355,1 m2%

I beKTMBHbIN AnameTp NAoLaAN NoKapa:

4-F;  [4-3551

d= = 21,3 m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-21,3
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.
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OnnHa nhameHu:

L=42-d- <L’>0161 =42-21,3- ( 0043 )0'61 = 23,6 m.
Pa g d "~ \1,15-4/9,81- 21,3 '
PacctosHMe OT reomeTpUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a=¥:2-23,6=222_ b:§:2-15,9:149_
d 21,3 o d 21,3 Y

A=a?+ (b+1)2-2a(b+1)-sind =

=2,222+ (1,494 1)2—2-2,22- (1,49 + 1) - 0 = 3,34;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,222+ (1,49 -1)2—2-2,22- (1,49 — 1) - 0 = 2,27;

C=+1+(%2-1) cos?0 =1+ (1,492 —1) 12 = 1,49;
(DaKTOp 06}1yl-IEHHOCTM Aana BepTVIKaIIbHOVI nnowaaKkn:

1 a?+(b+1)2-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - 1B X

T
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2—-2-1,49- (1 + 2,22 - 0)] y
3,34 - 2,27

3,34-0,45 1 2,22-1,49-1,11%2-0 1,11%2-0

xarctan( 227 )+1’49-[arctan< 111 149 >+arctan<—1’11_1’49>]}=
= 0,332.

1
= - {—1,49 -arctan(0,45) + 1,49 - [

®aKTOp 061yUEHHOCTU ANA TOPU3OHTANBHON MIOLLASKN:
P 1 . (1)+sin9 . a-b—F?-sinf - arct F? . sin@
= jarctan(5 o [arctan FC arctan | ———

a?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 (22214911170 (11170
=717 0a5) T 149 2" 111-149 arctan\ T11-1.49

2,222 + (149412 ~2-149- (14222 0)] (3,34 : 0,45) ~
334227 arctan\ T 57 =

= 0,217.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3322 + 0,217% = 0,397.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TENn0BOro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHanornyHo 6bIIN nony4yeHbl Be/IM4NHbI NZIOTHOCTU TEMNZIOBOINO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas npoausa (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TEMNOBOrO MOTOKA A1 TOYKWU, PACNOIOKEHHOW Ha paccTosHMM 18 M OT Kpas
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT OYara NoXkapa, NPUHUMALOTCA PaBHbIMK

COOTBETCTBYIOWMM 3HaYEHUAM MPU WTHAE).
Mnowaab noxkapa: F; = 355,1 m2

3ddeKTUBHbIN AnameTp Naowaan noxapa:

4.F; |4-3551
d= = =213 m.
VA T

MapameTp u,:

Wy 4,8
u, = = = 4,
sim'-g-d 3/0,043-9,81-21,3
o 6,314

Mpu u, = 1 npuHMmaeTca:

cos = u; %% = 4,27795 = 0,484;

sinf = /1 — cos26 = /1 — 0, 4842 = 0,875.
OnnHa nnameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v981 213

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213=128,7m.

PacyeTHble Be/IMYUHDI:
_2L_2-29,3_276_ b_2X_2-28,7_27_
Td - 21,3 7T T 4T 21,3 0 7

A=.a2+(b+1)2—-2a(b+1)- sinf =

a

=2,762 + (2,7 +1)2—2-2,76 - (2,7 + 1) - 0,875 = 1,85;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=2,762 + (2,7 -1)2—-2-2,76 - (2,7 —1) - 0,875 = 1,51;

C=+1+(b%—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:
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1 a?+(b+1)2—-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - X

T A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
2,762+ (2,7 +1)2—2-2,7- (1 + 2,76 - 0,875)
X
1,85- 1,51

1,85-0,68 0,484 2,76 - 2,7 — 2, 52 . 0,875 2, 52. 0,875
X arctan( ) + - |arctan + arctan| ———— =

1
= - {—4,71 -arctan(0,68) + 4,71 - [

1,51 1,57 2,5-1,57 2,5-1,57
= 0,303.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,875 2,76 - 2,7 — 2, 52. 0,875 2, 52 . 0,875
=;~ arctan( )+ - larctan + arctan| ———— || —

0,68/ ' 1,57 2,5-1,57 2,5-1,57
2,76>+ (2,7 +1)2—-2-2,7- (1 + 2,76 - 0,875) 1,85- 0,68
_[ 1,85 1,51 ] 'a“ta”< 151 )} -
= 0,661.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3032 + 0,6612 = 0,727.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (28,7 — 0,5 - 21,3)) = 0,987.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI NAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).
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TenaoBoi noTok
kB’

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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5.3.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapwuin 19, 20)
CueHapwuit 19.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HMKHOBeHUA: Q = Q- P =1,2-107°-0,04 = 4,8- 1077 rog™".
CueHapwuit 20.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,96-0,042 = 0,04032.
YacToTa BO3HMKHOBeHMA: Q = Q. - P =1,2-107>-0,04032 = 4,838 - 1077 roa™.
PacueT Tenn0B0ro NoToKa nNpw witune.

HuKe npuBeaeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosiHuMM 8,4 M OT Kpas
nponunsa (Kpas naouwaam noxapa).

Mnowagab noxkapa: F; = 2971,7 m%

O PeKTUBHbBIN gMamMeTp NOLALN NOXKapa:

4-Fp  |4-29717

d= = 61,5 m.
T
MapameTp u,:
w, 0
U, = 0 = = 0
sim'-g-d 3(0,043-9,81-61,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

ONnHa nnameHu:
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m' 0,61 0,043 0,61
L=42-d-[——) =42-615- =494 m.
pa-+g-d 1,15-./9,81- 61,5

PaccTosiHMe OT reoMeTpPUYECKOro LieHTpa NoXapa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEMYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=.a?+ (b+1)2-2a(b+1)-sind =

=J1,612+ (127+1)2—2-1,61- (1,27 +1)-0 = 2,78;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=J1,612+ (1,27 -1)2—2-1,61- (1,27 —1)- 0 = 1,63;

C=+1+((%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] y
2,78 - 1,63

2,78 - 0,35 1 1,61-1,27—-0,79%-0 0,79%-0
X arctan( 163 ) + 127 . [arctan( 079 - 1.27 > + arctan <—0’79 : 127)]} =
= 0,39.

‘DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,26 -arctan(0,35) + 1,26 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
=721 o35) T 27 A" 079127 arctan\0.79- 127

[1,612 +(1,27+1)%-2-127-(1+1,61- 0)] 2,78 - 0,35
- - arctan (—) =

2,78 - 1,63 1,63
=0,273.

Yrnosoii koapduumeHt obnyuenHoctn: F, = [FZ + F2 = /0,392 + 0,2732 = 0,476.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (39,2 - 0,5 - 61,5)) = 0,994.
CpeaHenoBepxHOCTHAA UHTEHCMBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:615) = 20,1 KBT/Mm%

WNHTEHCMBHOCTb TENn0Boro usnyyenuns: q = Ep - I - 7 = 20,1-0,476 - 0,994 = 9,51 KBT/Mm2.
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AHanornyHo 6binu nony4vyeHbl Be€/IMYNHDbI NZIOTHOCTU TENZIOBOINO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagu no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOTO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAUYEHMAM NpPU WTnIe).
Mnowaab nosxapa: Fi; = 2971,7 m2%
3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

4-F,  |4-2971,7
d= = = 61,5 m.
T T

MapameTp u,:

Wy 4,8
u, = = = 3
sim'-g-d 3/0,043-9,81-61,5
o 6,314

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% = 3795 = 0,578;

sin@ = /1 — cos?26 = /1 — 0,5782 = 0,816.
OnnHa nnameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) . 3021 = 559 m,
pa-~Jg-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKoro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-61,5=529m.

PacueTHble BeANYUHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=a?+ (b+1)2-2a(b+1)-sind =

=1,792+ (1,72 +1)2—2-1,79 - (1,72 + 1) - 0,816 = 1,63;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=41,792+ (1,72 -1)2—-2-1,79 - (1,72 — 1) - 0,816 = 1,28;

C=+1+(b%-1) cos26 =/1+(1,722—-1)-0,5782 = 1,29;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

1
Fv=g-{—E-arctanD+E-[

C F-C F-C
1,792+ (1,72 + 1)2—2-1,72 - (1 + 1,79 - 0,816)
X
1,63-1,28

1,63 -0,51 0,578 1,79 -1,72 — 1,42 - 0,816 1,42 - 0,816
X arctan ( ) + - larctan + arctan| ———— =

1
= - {—4,07 -arctan(0,51) + 4,07 - [

1,28 1,29 1,4-1,29 1,4-1,29
= 0,361.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,816 1,79 -1,72 — 1, 42 . 0,816 1, 42 . 0,816
=;- arctan( >+ - |arctan + arctan| ———— || —

0,51/ " 1,29 1,4-1,29 1,4-1,29
1,792 + (1,72 + 1)2—=2-1,72- (1 + 1,79 - 0,816) 1,63-0,51
- [ 1,63 - 1,28 ] ' arda”( 1,28 )} -
=0,715.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,3612 + 0,715% = 0,801.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (52,9 — 0,5 - 61,5)) = 0,985.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:61L5) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 20,1-0,801 - 0,985 = 15,83 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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TenaoBoi noTok
kB’

30

130

10

a

'}Dml

TenaoBoi noTok
kB’

a

llone senu4uH mers08020 MOMOKA

Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas Mpo/vBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CU/bl BETpa.
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5.3.3. PaspyuweHune

Moxap nponusa (cueHapuin 21, 22)
CueHapuin 21.
YcnoBHan BeposaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Q- P =5-107%-0,05=2,5-10"7 roa™".
CueHapuit 22.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUS:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHUA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PACNONIOXKEHHOW Ha paccToAHuKM 14,5 m OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowagab noxapa: F; = 13114,6 m2.

I beKTMBHbIN AnameTp NAoLaan noxKapa:

4-Fp  [4-13114,6

T
MapameTp u,:
w, 0
sfm'-g-d 3/0,043-9,81-129,2
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:
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/ 0,61

m 061 0,043 :
L=42-d [ ———— =42-129,2~< ) =827 m.
pa g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekra:

X=r+05-d=145+0,5-129,2=79,2 m.

PacyeTHble BENNYMNHDI:
2-827 _2X 2-79,2

2L
q 1202 W b= =g =12

A=.a?+ (b+1)2-2a(b+1)-sind =

=/1,282+ (1,23 +1)2—2-1,28- (1,23 + 1) - 0 = 2,57;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=/1,282+ (1,23 -1)2—2-1,28- (1,23 —1) - 0 = 1,3;

C=+1+(b%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,282+ (1,23 +1)2—-2-1,23- (1 + 1,28 0)] y
2,57-1,3

2,57 -0,32 1 1,28-1,23—-0,712-0 0,71%-0
X arctan( 13 ) + 123 . [arctan( 071123 > + arctan <—0’71 : 123)]} =
= 0,406.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,04 -arctan(0,32) + 1,04 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
=1 032) T123 A" 071-123 arctan\071-1.23

[1,282 +(1,23+1)2—2-1,23-(1+1,28- O)] 2,57-0,32
- - arctan (—) =

2,57 1,3 13
= 0,287.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,4062 + 0,2872 = 0,497.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (79,2 — 0,5 - 129,2)) = 0,99.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢912:1292) = 20 kB1/M%

WNHTEHCMBHOCTb TENnI0Boro uanyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHoO 6bIIN NOYYEHBI BEIMYUHBI MNIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 31,4 m ot KpaAa
nponavea (Kpaﬂ naowagu no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOTO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fi; = 13114,6 m2.
3¢dPEeKTMBHBIN AMameTp NaoLWaam NoxKapa:

4 - Fy 4-13114,6
d= = =129,2 m.
s s

MapameTp u,:

Wo 4,8
u, = = = 2,34
sm'-g-d 3/0,043-9,81-129,2
P 6,314’

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% =2,34705 = 0,654;

sinf = /1 — cos?26 = /1 — 0, 6542 = 0,757.
OnnHa nnameHu:

!

0,67 0,67
m 0,043 :
—d> cu?%?1 =55.129,2- (

) .2,34%21 = 858 m.
pa g 1,15 -+/9,81 - 129,2

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=31,4+05-1292 =96 m.

L=55~d-<

PacyeTHble BeIMYUHDI:
_2L_2:858_ .. 2X_2:9
=0 T 202 T P T T 1202

A=a?2+ (b+1)2-2a(b+1)-sind =

=41,332+ (1,49 + 1)2—2-1,33- (1,49 + 1) - 0,757 = 1,72;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=.1,332 + (1,49 - 1)2—2-1,33- (1,49 — 1) - 0,757 = 1,01;

C=+1+(b%—1) cos26 =/1+ (1,492 —1)-0,6542 = 1,23;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
1,332 4+ (1,49 4+ 1)2—2-1,49 - (1 + 1,33 - 0,757)
X
1,72 1,01

1,72 - 0,44 0,654 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
X arctan ( ) + - larctan + arctan| ——— =

1
= - {—1,8 -arctan(0,44) + 1,8 - [

1,01 1,23 1,1-1,23 1,1-1,23
= 0,396.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,757 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
= ; arctan( ) + ——— - |arctan + arctan| ————— || —

0,44) "~ 1,23 1,1-1,23 1,1-1,23
1,332+ (1,49 +1)2 - 2-1,49- (1 + 1,33 0,757) 1,72-0,44
- [ 1,72 - 1,01 ] ' arda”( 1,01 )} -
= 0,665.

Yrnosoii koapduumeHt obnyuenHoctn: Fy = [ FZ + F2 = 1/0,3962 + 0,665% = 0,774.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —05-d)) = exp(—7 - 107*- (96 — 0,5 - 129,2)) = 0,978.
CpefHeNnoBepPXHOCTHAA UHTEHCUBHOCTb TENIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TENIOBOTO MU3/YyYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMyHo 6bIIN NOYYEHBI BEIMYMHBI MNOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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TenaoBoi noTok
kB’

30

130
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a

TenaoBoi noTok
kB’

a

llone senu4uH mers08020 MOMOKA

Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas Mpo/vBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CU/bl BETpa.
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16

14 1 139kBrim?-461 M

10 kBr/m? -

10 4- 778m

7kBrim?- 1067 m

Tennogow notok, kKBTIM?
(==]
L]

0 ; f i ; y f f : y f f f f t f f
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
PaccToAqHe 0T rpaHilsl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC | 4.3 WIC | 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.3.4. TloXap Ha AblxaTenbHOW apmaType

Moxap Ha ApbixaTenbHol apmaType (cueHapuii 23)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNONIOXKEHHON Ha paccTosHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noskapa: Fr; = 5 m2.

I PeKTUBHbBIN gMamMeTp NAOLALN NOXKapa:

4 - Fq 4-5
d= = [—=25m
T T
MapameTp u,:
w, 0
U, = 0 = = 0
slm'-g-d 3/0,043-9,81-2,5
on 6,314

Mpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m' 0,61 0,043 0,61
L=42-d | ——— =42-25- =54 m.
pa-g-d 1,15-/9,81- 25

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 40 O6J'Iy‘-|3€MOI'O obbeKTa:

X=r+05-d=274+05-25=4m.

PacyeTHble BEANYUHDI:
2L 2-54 2X 2-

4
a=7=2’—5=4,25; b=7=2’_5=3;18;
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A=.a?2+ (b+1)2-2a(b+1)-sind =

= 4,252 + (3,18 4+ 1)2—2-4,25- (3,18 + 1) - 0 = 5,96;

B=.a?+ (b—1)2-2a(b—1)-sinf =

= 4,252+ (318 —1)2—2-4,25- (3,18 — 1) - 0 = 4,78;

C=+1+(%-1) cos?0 =1+ (3,182 1) 12 = 3,18;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 { [az+(b+1)2—2-b-(1+a-sin9)
F, =—-{—E -arctanD + E - X
T A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
_1 { 1,34 - arctan(0,72) + 1,34 - [4’ 25°+(318+1)° —2-318- (14425 0)] X
T ’ ’ ’ 5,96 - 4,78
5,96 - 0,72 1 4,25-3,18-3,02%2-0 3,022-0
xarctan( 478 )+3,18. [arctan( 302318 >+arctan <—3,02-3,18>]} =
= 0,149.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a?+(Mh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan302-3,18

4257+ (318+1)? 2318 (14425 0)] (5,96 : 0,72) ~
596 4,78 e T =

= 0,078.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ep = 140-e70124 £ 20 - (1 — e 0124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TEN0Boro uanyyenuns: q = Ep - I - 7 = 108,7 - 0,168 - 0,998 = 18,27 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKa AJ1A TOYKMN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 15,7 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENO0BOIoO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢ PEKTUBHBIN AnMameTp NaoLWaaM NoxKapa:

4-Fy  |4-5
d= = _=2,5N\
Vi T

MapameTp u,:

Wy 4,8
u, = = =0,
sim'-g-d 3/0,043-9,81-2,5
o 6,314

Mpn u, = 1 npuHMMmaeTca:

cosf = u; %% = 8,68705 = 0,339;

sin@ = /1 — cos?26 = /1 — 0,3392 = 0,941.
OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043
—> ~u8'21 =55.25- < ) .8, 68021 — 8,2 m.
Pa G- d 1,15-4/9,81-2,5
PaccTtonHMe OT reomeTpMyecKoro LLeHTpa noxapa Ao obayyaemoro ob6bekra:

X=r+05-d=1574+05-25=17 m.

L=55~d~<

PacyeTHble BENNYUHDI:
2L 282 2X  2-17

== 35 ~0kb="r=7g

A=./a?2+ (b +1)2—2a(b+1)- sinf =

= 13,45;

= /6,542 + (13,45 + 1)2 — 2- 6,54 - (13,45 + 1) - 0,941 = 8,6;

B=.\a?2+ (b-1)2-2a(b—1)-sinf =

= /6,542 + (13,45 — 1)2 — 2 - 6,54 - (13,45 — 1) - 0,941 = 6,68;

C=+1+(b%—1) cos20 =/1+ (13,452 — 1) - 0,3392 = 4,66;

dakTOp 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin9)
Fy, =—-4—E -arctanD + E - X

T A-B
A-D\ cosf a-b—F?-sinf F? -sin@

xarctan( B )+T arctan< FC >+arctan <—F-C >]} =

1 { 0,3 - arctan(0,93) + 0.3 [6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] «
T ’ ’ ’ 8,6 - 6,68
« arctan (8,6 : 0,93) N 0339 [arctan <6,54 - 13,45 — 13,422 0,941) + arctan (13, 422 . 0,941)]} _
6,68 4,66 13,42 - 4,66 13,42 - 4,66
= 0,022.

dakTop 061y4EHHOCTUN ANA TOPU3OHTAIbHOM NAOLAAKMN:
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v 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

A-B
1 t ( 1 )+0,941 (6541345 13,422 0941\ (13,427 0941
717%™ 003) T 266 2" 13,42 - 4,66 AN\ 1342466
[6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] 8,6-0,93
- - arctan (—) =

8,6 - 6,68 6,68
= 0,163.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(=7-107*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TENI0BOro usnyuenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaamn noxapa).
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TenaoBoi noTok
kBma’

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow noTok, kKBTM?

4kBriM?-782m
e e —
0 : : } t t : 4 t : : t t t : y }
0 5 M0 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PaccToAaHWe 0T rPaHKLisl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC [ 4.3 WC| 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.3.5. TloXap no Bcel NOBEPXHOCTH

Moxap no Bcel NoBepxHOCTH (cueHapuit 24)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PAcNONOXKEeHHON Ha paccTosiHuK 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2

I PeKTUBHbBIN gMamMeTp NAOLAAN NOXKapa:

4-F;  |4-866

d= =10,5m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-10,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m 0,61 0,043 0,61
L=42-d | ——— =42-10,5- =144 m.
1,15 - 5

Pa G- d 9,81 - 10,

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BeNNYMHDI:

22144 2K 210
=0 T 105 T 0 T 105 7
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A=.a?2+ (b+1)2-2a(b+1)-sind =

=J2,752+ (1,9+ 1)2—2-275-(1,9+ 1) - 0 = 4;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,752+(1,9-1)2-2-275-(1,9—1)- 0 = 2,9;

C=1+(b%2—1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM ana BepTVIKaJ'IbHOVI nnowaaKkun:

1 a?+(b+1)2—-2-b-(1+a-sinb)
FV=;- —E -arctanD + E - 1B X

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

C F-C F-C
2,752+ (1,9+1)2-2-19-(1+2,75- 0)] 9
4-29
4-0,56 1 2,75-1,9—-1,622-0 1,622 -0
X arctan( 29 ) + E arctan< 162 19 ) + arctan <—1,62 : 1)9)]} =
= 0,257.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ———— || —

1
= - {—1,45 -arctan(0,56) + 1,45 - [

D C F-C F-C

a?+(bh+1)%2—-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 t ( 1 >+ 0 o (27519-1,6220\ (16220
717 056/ T 10 |2 162-19 AN\ T62-19

2,752+ (1,9+1)2-2-1,9- (1 +2,75-0) (4 . 0,56)
- - arctan
4-29 2,9

= 0,154.

Yrnosoii koadduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHuns atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(—7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHeNoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 140 - e~912105 4 20 . (1 — ¢~12:105) = 54 kB1/M2
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TENNOBOro NMOTOKa A1 TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
npoaunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT o4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: Fi; = 86,6 m2.
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3¢ PEKTUBHBIN AnMameTp NaoLWaaM NoxKapa:

4-F, [|4-866
T T

MapameTp u,:

Wy 4,8
u, = = = 5 4
sim'-g-d 3/0,043-9,81-10,5
o 6,314

MNpu u, = 1 npuHMmaeTca:

cos = u; %% = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043 ’
L=55-d- <—> ~u%?1 =55.10,5- < ) . 5,4021 = 19 3 m,

Pa+g-d 1,15-./9,81- 10,5

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMHDI:
2L 2-193 _2X 2-265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=a?+ (b+1)2-2a(b+1)-sind =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?2+ (b—1)2-2a(b—1)-sinf =
= /3,672 + (5,04 —1)2 —2-3,67 - (5,04 — 1) - 0,903 = 1,74;

C=+1+(b%-1) cos?0 =/1+ (5042 —1)-0,432 = 2,35;
(DaKTOp 06]1yl-IEHHOCTM AanAa BepTVIKaJ'IbHOVI nnowaaKkn:
1 a2+(b+1)2—2-b-(1+a-sin9)><

Fv=;-{—E-arctanD+E-[ 1B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

Cc F-C F-C
3,67% + (5,04 + 1) —2-5,04- (1 + 3,67 -0,903) 9
3,16 - 1,74
3,16 - 0,82 0,43 3,67 - 5,04 — 4,942 - 0,903 4,942 .0,903
xarctan( 174 )+2’35~[arctan< 4.94 2,35 >+arctan<—4’94.2’35 )]}=
= 0,182.

1
= - {—0,91 -arctan(0,82) + 0,91 - [

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:
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v 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

4B
1 t ( 1 )+o,903 o (367:504-4,942.0903\ (4940903
7 1% 082/ " 235 |AE" 494235 arctan\ 7494235
[3, 67% + (5,04 + 1)2 — 25,04 - (1 + 3,67 - 0,903)] 3,16 - 0,82
— - arctan (—)

3,16 - 1,74 1,74
= 0,345.

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ + FE = /0,1822 40,3452 = 0,39.
KoadodumumeHT nponyckaHus atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpeZHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 -~ 012105 4 20. (1 — ¢~*12'105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 540,390,985 = 20,76 kBt/m2.

AHanorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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TenaoBoi noTok
kB’
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139
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a

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow notok, kKBTIM?

4 kBr/v? - 108.8 m
0 f : : f f g f t f :
0 10 20 30 40 50 60 70 80 90 100
PaccToAqHe 0T rpaHilsl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC | 4.3 WIC | 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.4. PBC_04

5.4.1. PasrepmeTusauma 25 mm

Moxap nponusa (cueHapwui 25, 26)
CueHapwuit 25.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,015.
YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,015 = 1,32-107% rog™.
CueHapwuit 26.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,985-0,015 = 0,014775.
YacToTa BO3HMKHOBeHNA: Q = Q. - P =8,8-107>-0,014775 = 1,3-107° roa™".
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Ten/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosHMKM 5,3 M OT Kpas
nponusa (Kpas naouwaam noxapa).

Mnowaab noxkapa: F; = 355,1 m2%

I beKTMBHbIN AnameTp NAoLaAN NoKapa:

4-F;  [4-3551

d= = 21,3 m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-21,3
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.
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OnnHa nhameHu:

L=42-d- <L’>0161 =42-21,3- ( 0043 )0'61 = 23,6 m.
Pa g d "~ \1,15-4/9,81- 21,3 '
PacctosHMe OT reomeTpUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a=¥:2-23,6=222_ b:§:2-15,9:149_
d 21,3 o d 21,3 Y

A=a?+ (b+1)2-2a(b+1)-sind =

=2,222+ (1,494 1)2—2-2,22- (1,49 + 1) - 0 = 3,34;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,222+ (1,49 -1)2—2-2,22- (1,49 — 1) - 0 = 2,27;

C=+1+(%2-1) cos?0 =1+ (1,492 —1) 12 = 1,49;
(DaKTOp 06}1yl-IEHHOCTM Aana BepTVIKaIIbHOVI nnowaaKkn:

1 a?+(b+1)2-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - 1B X

T
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2—-2-1,49- (1 + 2,22 - 0)] y
3,34 - 2,27

3,34-0,45 1 2,22-1,49-1,11%2-0 1,11%2-0

xarctan( 227 )+1’49-[arctan< 111 149 >+arctan<—1’11_1’49>]}=
= 0,332.

1
= - {—1,49 -arctan(0,45) + 1,49 - [

®aKTOp 061yUEHHOCTU ANA TOPU3OHTANBHON MIOLLASKN:
P 1 . (1)+sin9 . a-b—F?-sinf - arct F? . sin@
= jarctan(5 o [arctan FC arctan | ———

a?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 (22214911170 (11170
=717 0a5) T 149 2" 111-149 arctan\ T11-1.49

2,222 + (149412 ~2-149- (14222 0)] (3,34 : 0,45) ~
334227 arctan\ T 57 =

= 0,217.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3322 + 0,217% = 0,397.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TENn0BOro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHanornyHo 6bIIN nony4yeHbl Be/IM4NHbI NZIOTHOCTU TEMNZIOBOINO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas npoausa (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TEMNOBOrO MOTOKA A1 TOYKWU, PACNOIOKEHHOW Ha paccTosHMM 18 M OT Kpas
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT OYara NoXkapa, NPUHUMALOTCA PaBHbIMK

COOTBETCTBYIOWMM 3HaYEHUAM MPU WTHAE).
Mnowaab noxkapa: F; = 355,1 m2

3ddeKTUBHbIN AnameTp Naowaan noxapa:

4.F; |4-3551
d= = =213 m.
VA T

MapameTp u,:

Wy 4,8
u, = = = 4,
sim'-g-d 3/0,043-9,81-21,3
o 6,314

Mpu u, = 1 npuHMmaeTca:

cos = u; %% = 4,27795 = 0,484;

sinf = /1 — cos26 = /1 — 0, 4842 = 0,875.
OnnHa nnameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v981 213

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213=128,7m.

PacyeTHble Be/IMYUHDI:
_2L_2-29,3_276_ b_2X_2-28,7_27_
Td - 21,3 7T T 4T 21,3 0 7

A=.a2+(b+1)2—-2a(b+1)- sinf =

a

=2,762 + (2,7 +1)2—2-2,76 - (2,7 + 1) - 0,875 = 1,85;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=2,762 + (2,7 -1)2—-2-2,76 - (2,7 —1) - 0,875 = 1,51;

C=+1+(b%—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:
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1 a?+(b+1)2—-2-b-(1+a-sinb)
F, =—-{—E -arctanD + E - X

T A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
2,762+ (2,7 +1)2—2-2,7- (1 + 2,76 - 0,875)
X
1,85- 1,51

1,85-0,68 0,484 2,76 - 2,7 — 2, 52 . 0,875 2, 52. 0,875
X arctan( ) + - |arctan + arctan| ———— =

1
= - {—4,71 -arctan(0,68) + 4,71 - [

1,51 1,57 2,5-1,57 2,5-1,57
= 0,303.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,875 2,76 - 2,7 — 2, 52. 0,875 2, 52 . 0,875
=;~ arctan( )+ - larctan + arctan| ———— || —

0,68/ ' 1,57 2,5-1,57 2,5-1,57
2,76>+ (2,7 +1)2—-2-2,7- (1 + 2,76 - 0,875) 1,85- 0,68
_[ 1,85 1,51 ] 'a“ta”< 151 )} -
= 0,661.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,3032 + 0,6612 = 0,727.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (28,7 — 0,5 - 21,3)) = 0,987.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/Iy4EHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI NAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).
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(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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5.4.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapwuin 27, 28)
CueHapuin 27.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HMKHOBeHUA: Q = Q- P =1,2-107°-0,04 = 4,8- 1077 rog™".
CueHapwuit 28.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,96-0,042 = 0,04032.
YacToTa BO3HMKHOBeHMA: Q = Q. - P =1,2-107>-0,04032 = 4,838 - 1077 roa™.
PacueT Tenn0B0ro NoToKa nNpw witune.

HuKe npuBeaeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PacMo/IOKEHHOM Ha paccTosiHuMM 8,4 M OT Kpas
nponunsa (Kpas naouwaam noxapa).

Mnowagab noxkapa: F; = 2971,7 m%

O PeKTUBHbBIN gMamMeTp NOLALN NOXKapa:

4-Fp  |4-29717

d= = 61,5 m.
T
MapameTp u,:
w, 0
U, = 0 = = 0
sim'-g-d 3(0,043-9,81-61,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

ONnHa nnameHu:
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m' 0,61 0,043 0,61
L=42-d-[——) =42-615- =494 m.
pa-+g-d 1,15-./9,81- 61,5

PaccTosiHMe OT reoMeTpPUYECKOro LieHTpa NoXapa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEMYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=.a?+ (b+1)2-2a(b+1)-sind =

=J1,612+ (127+1)2—2-1,61- (1,27 +1)-0 = 2,78;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=J1,612+ (1,27 -1)2—2-1,61- (1,27 —1)- 0 = 1,63;

C=+1+((%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] y
2,78 - 1,63

2,78 - 0,35 1 1,61-1,27—-0,79%-0 0,79%-0
X arctan( 163 ) + 127 . [arctan( 079 - 1.27 > + arctan <—0’79 : 127)]} =
= 0,39.

‘DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,26 -arctan(0,35) + 1,26 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
=721 o35) T 27 A" 079127 arctan\0.79- 127

[1,612 +(1,27+1)%-2-127-(1+1,61- 0)] 2,78 - 0,35
- - arctan (—) =

2,78 - 1,63 1,63
=0,273.

Yrnosoii koapduumeHt obnyuenHoctn: F, = [FZ + F2 = /0,392 + 0,2732 = 0,476.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (39,2 - 0,5 - 61,5)) = 0,994.
CpeaHenoBepxHOCTHAA UHTEHCMBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:615) = 20,1 KBT/Mm%

WNHTEHCMBHOCTb TENn0Boro usnyyenuns: q = Ep - I - 7 = 20,1-0,476 - 0,994 = 9,51 KBT/Mm2.
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AHanornyHo 6binu nony4vyeHbl Be€/IMYNHDbI NZIOTHOCTU TENZIOBOINO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagu no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOTO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAUYEHMAM NpPU WTnIe).
Mnowaab nosxapa: Fi; = 2971,7 m2%
3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

4-F,  |4-2971,7
d= = = 61,5 m.
T T

MapameTp u,:

Wy 4,8
u, = = = 3
sim'-g-d 3/0,043-9,81-61,5
o 6,314

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% = 3795 = 0,578;

sin@ = /1 — cos?26 = /1 — 0,5782 = 0,816.
OnnHa nnameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) . 3021 = 559 m,
pa-~Jg-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKoro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-61,5=529m.

PacueTHble BeANYUHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=a?+ (b+1)2-2a(b+1)-sind =

=1,792+ (1,72 +1)2—2-1,79 - (1,72 + 1) - 0,816 = 1,63;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=41,792+ (1,72 -1)2—-2-1,79 - (1,72 — 1) - 0,816 = 1,28;

C=+1+(b%-1) cos26 =/1+(1,722—-1)-0,5782 = 1,29;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

1
Fv=g-{—E-arctanD+E-[

C F-C F-C
1,792+ (1,72 + 1)2—2-1,72 - (1 + 1,79 - 0,816)
X
1,63-1,28

1,63 -0,51 0,578 1,79 -1,72 — 1,42 - 0,816 1,42 - 0,816
X arctan ( ) + - larctan + arctan| ———— =

1
= - {—4,07 -arctan(0,51) + 4,07 - [

1,28 1,29 1,4-1,29 1,4-1,29
= 0,361.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,816 1,79 -1,72 — 1, 42 . 0,816 1, 42 . 0,816
=;- arctan( >+ - |arctan + arctan| ———— || —

0,51/ " 1,29 1,4-1,29 1,4-1,29
1,792 + (1,72 + 1)2—=2-1,72- (1 + 1,79 - 0,816) 1,63-0,51
- [ 1,63 - 1,28 ] ' arda”( 1,28 )} -
=0,715.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,3612 + 0,715% = 0,801.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (52,9 — 0,5 - 61,5)) = 0,985.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407012615 4 20 . (1 — e~ %12:61L5) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 20,1-0,801 - 0,985 = 15,83 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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5.4.3. PaspyuweHue

Moxap nponusa (cueHapwuin 29, 30)
CueHapwuit 29.
YcnoBHan BeposaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Q- P =5-107%-0,05=2,5-10"7 roa™".
CueHapwuit 30.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUS:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHUA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PACNONIOXKEHHOW Ha paccToAHuKM 14,5 m OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowagab noxapa: F; = 13114,6 m2.

I beKTMBHbIN AnameTp NAoLaan noxKapa:

4-Fp  [4-13114,6

T
MapameTp u,:
w, 0
sfm'-g-d 3/0,043-9,81-129,2
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:
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/ 0,61

m 061 0,043 :
L=42-d [ ———— =42-129,2~< ) =827 m.
pa g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekra:

X=r+05-d=145+0,5-129,2=79,2 m.

PacyeTHble BENNYMNHDI:
2-827 _2X 2-79,2

2L
q 1202 W b= =g =12

A=.a?+ (b+1)2-2a(b+1)-sind =

=/1,282+ (1,23 +1)2—2-1,28- (1,23 + 1) - 0 = 2,57;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=/1,282+ (1,23 -1)2—2-1,28- (1,23 —1) - 0 = 1,3;

C=+1+(b%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
(DaKTOp 06}1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
1,282+ (1,23 +1)2—-2-1,23- (1 + 1,28 0)] y
2,57-1,3

2,57 -0,32 1 1,28-1,23—-0,712-0 0,71%-0
X arctan( 13 ) + 123 . [arctan( 071123 > + arctan <—0’71 : 123)]} =
= 0,406.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (5) + —— - |arctan + arctan| ——— || —

1
= - {—1,04 -arctan(0,32) + 1,04 - [

C F-C F-C
[a2+(b+1)2—2~b~(1+a~sin6)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
=1 032) T123 A" 071-123 arctan\071-1.23

[1,282 +(1,23+1)2—2-1,23-(1+1,28- O)] 2,57-0,32
- - arctan (—) =

2,57 1,3 13
= 0,287.

Yrnosoii koadduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,4062 + 0,2872 = 0,497.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —0,5-d)) = exp(—7-107*- (79,2 — 0,5 - 129,2)) = 0,99.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢912:1292) = 20 kB1/M%

WNHTEHCMBHOCTb TENnI0Boro uanyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHoO 6bIIN NOYYEHBI BEIMYUHBI MNIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas Npo/avBa (Kpas naowaam noxapa).

Pacuet Tennosoro notoka npwm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKA AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 31,4 m ot KpaAa
nponavea (Kpaﬂ naowagu no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOTO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fi; = 13114,6 m2.
3¢dPEeKTMBHBIN AMameTp NaoLWaam NoxKapa:

4 - Fy 4-13114,6
d= = =129,2 m.
s s

MapameTp u,:

Wo 4,8
u, = = = 2,34
sm'-g-d 3/0,043-9,81-129,2
P 6,314’

Mpu u, = 1 npuHMmaeTca:

cosf = u; %% =2,34705 = 0,654;

sinf = /1 — cos?26 = /1 — 0, 6542 = 0,757.
OnnHa nnameHu:

!

0,67 0,67
m 0,043 :
—d> cu?%?1 =55.129,2- (

) .2,34%21 = 858 m.
pa g 1,15 -+/9,81 - 129,2

Paccrtoanue ot reoMeTpmnYeCKOoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=31,4+05-1292 =96 m.

L=55~d-<

PacyeTHble BeIMYUHDI:
_2L_2:858_ .. 2X_2:9
=0 T 202 T P T T 1202

A=a?2+ (b+1)2-2a(b+1)-sind =

=41,332+ (1,49 + 1)2—2-1,33- (1,49 + 1) - 0,757 = 1,72;

B=.\a?+ (b-1)2-2a(b—1)sinf =

=.1,332 + (1,49 - 1)2—2-1,33- (1,49 — 1) - 0,757 = 1,01;

C=+1+(b%—1) cos26 =/1+ (1,492 —1)-0,6542 = 1,23;

(DaKTOp 06J'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) 9
A-B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan ( ) + —— - |arctan + arctan| ——— =

B C F-C F-C
1,332 4+ (1,49 4+ 1)2—2-1,49 - (1 + 1,33 - 0,757)
X
1,72 1,01

1,72 - 0,44 0,654 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
X arctan ( ) + - larctan + arctan| ——— =

1
= - {—1,8 -arctan(0,44) + 1,8 - [

1,01 1,23 1,1-1,23 1,1-1,23
= 0,396.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F?-sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a’?+(bh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 1 0,757 1,33:1,49 — 1, 12 . 0,757 1, 12 . 0,757
= ; arctan( ) + ——— - |arctan + arctan| ————— || —

0,44) "~ 1,23 1,1-1,23 1,1-1,23
1,332+ (1,49 +1)2 - 2-1,49- (1 + 1,33 0,757) 1,72-0,44
- [ 1,72 - 1,01 ] ' arda”( 1,01 )} -
= 0,665.

Yrnosoii koapduumeHt obnyuenHoctn: Fy = [ FZ + F2 = 1/0,3962 + 0,665% = 0,774.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(-7-107*- (X —05-d)) = exp(—7 - 107*- (96 — 0,5 - 129,2)) = 0,978.
CpefHeNnoBepPXHOCTHAA UHTEHCUBHOCTb TENIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TENIOBOTO MU3/YyYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMyHo 6bIIN NOYYEHBI BEIMYMHBI MNOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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TenaoBoi noTok
kB’
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130
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a

TenaoBoi noTok
kB’

a

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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16

14 1 139kBrim?-461 M

10 kBr/m? -

10 4- 778m

7kBrim?- 1067 m

Tennogow notok, kKBTIM?
(==]
L]

0 ; f i ; y f f : y f f f f t f f
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
PaccToAqHe 0T rpaHilsl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC | 4.3 WIC | 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.4.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApixaTenbHol apmaType (cueHapuii 31)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A/1A TOYKM, PACNONIOXKEHHON Ha paccTosHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noskapa: Fr; = 5 m2.

I PeKTUBHbBIN gMamMeTp NAOLALN NOXKapa:

4 - Fq 4-5
d= = [—=25m
T T
MapameTp u,:
w, 0
U, = 0 = = 0
slm'-g-d 3/0,043-9,81-2,5
on 6,314

Mpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m' 0,61 0,043 0,61
L=42-d | ——— =42-25- =54 m.
pa-g-d 1,15-/9,81- 25

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 40 O6J'Iy‘-|3€MOI'O obbeKTa:

X=r+05-d=274+05-25=4m.

PacyeTHble BEANYUHDI:
2L 2-54 2X 2-

4
a=7=2’—5=4,25; b=7=2’_5=3;18;
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A=.a?2+ (b+1)2-2a(b+1)-sind =

= 4,252 + (3,18 4+ 1)2—2-4,25- (3,18 + 1) - 0 = 5,96;

B=.a?+ (b—1)2-2a(b—1)-sinf =

= 4,252+ (318 —1)2—2-4,25- (3,18 — 1) - 0 = 4,78;

C=+1+(%-1) cos?0 =1+ (3,182 1) 12 = 3,18;

(DaKTOp 06}'Iyl~IEHHOCTM Aana BepTVIKaJ'IbHOVI naowagrku:

1 { [az+(b+1)2—2-b-(1+a-sin9)
F, =—-{—E -arctanD + E - X
T A-B
X arctan (A : D) + ﬂ- arctan <a b-F*. sin9> + arctan <—F2 : sin9>]} =
B C F-C F-C
_1 { 1,34 - arctan(0,72) + 1,34 - [4’ 25°+(318+1)° —2-318- (14425 0)] X
T ’ ’ ’ 5,96 - 4,78
5,96 - 0,72 1 4,25-3,18-3,02%2-0 3,022-0
xarctan( 478 )+3,18. [arctan( 302318 >+arctan <—3,02-3,18>]} =
= 0,149.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaJ'IbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ——— || —

D C F-C F-C

a?+(Mh+1)%2-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan302-3,18

4257+ (318+1)? 2318 (14425 0)] (5,96 : 0,72) ~
596 4,78 e T =

= 0,078.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = /FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ep = 140-e70124 £ 20 - (1 — e 0124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TEN0Boro uanyyenuns: q = Ep - I - 7 = 108,7 - 0,168 - 0,998 = 18,27 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaam noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Huxe npueeaeH pacyeT TeNZ1I0OBOTo NOTOKa AJ1A TOYKMN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 15,7 m ot KpaAa
nponavea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENO0BOIoO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢ PEKTUBHBIN AnMameTp NaoLWaaM NoxKapa:

4-Fy  |4-5
d= = _=2,5N\
Vi T

MapameTp u,:

Wy 4,8
u, = = =0,
sim'-g-d 3/0,043-9,81-2,5
o 6,314

Mpn u, = 1 npuHMMmaeTca:

cosf = u; %% = 8,68705 = 0,339;

sin@ = /1 — cos?26 = /1 — 0,3392 = 0,941.
OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043
—> ~u8'21 =55.25- < ) .8, 68021 — 8,2 m.
Pa G- d 1,15-4/9,81-2,5
PaccTtonHMe OT reomeTpMyecKoro LLeHTpa noxapa Ao obayyaemoro ob6bekra:

X=r+05-d=1574+05-25=17 m.

L=55~d~<

PacyeTHble BENNYUHDI:
2L 282 2X  2-17

== 35 ~0kb="r=7g

A=./a?2+ (b +1)2—2a(b+1)- sinf =

= 13,45;

= /6,542 + (13,45 + 1)2 — 2- 6,54 - (13,45 + 1) - 0,941 = 8,6;

B=.\a?2+ (b-1)2-2a(b—1)-sinf =

= /6,542 + (13,45 — 1)2 — 2 - 6,54 - (13,45 — 1) - 0,941 = 6,68;

C=+1+(b%—1) cos20 =/1+ (13,452 — 1) - 0,3392 = 4,66;

dakTOp 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin9)
Fy, =—-4—E -arctanD + E - X

T A-B
A-D\ cosf a-b—F?-sinf F? -sin@

xarctan( B )+T arctan< FC >+arctan <—F-C >]} =

1 { 0,3 - arctan(0,93) + 0.3 [6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] «
T ’ ’ ’ 8,6 - 6,68
« arctan (8,6 : 0,93) N 0339 [arctan <6,54 - 13,45 — 13,422 0,941) + arctan (13, 422 . 0,941)]} _
6,68 4,66 13,42 - 4,66 13,42 - 4,66
= 0,022.

dakTop 061y4EHHOCTUN ANA TOPU3OHTAIbHOM NAOLAAKMN:
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v 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

A-B
1 t ( 1 )+0,941 (6541345 13,422 0941\ (13,427 0941
717%™ 003) T 266 2" 13,42 - 4,66 AN\ 1342466
[6, 542 4+ (13,45+1)2—2-13,45- (1 + 6,54 - 0,941)] 8,6-0,93
- - arctan (—) =

8,6 - 6,68 6,68
= 0,163.

Yrnosoii koapduumeHt obnyuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
T=exp(=7-107*- (X —0,5-d)) = exp(=7-107*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M2.
WNHTEHCMBHOCTb TENI0BOro usnyuenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaamn noxapa).
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Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow noTok, kKBTM?

4kBriM?-782m
e e —
0 : : } t t : 4 t : : t t t : y }
0 5 M0 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PaccToAaHWe 0T rPaHKLisl NOXapa, M
[ LUTHNE [ 3,5 WC e 3.8 WU/C| 4 WC [ 4.3 WC| 4,6 W/C | 4.7 W/C | 4,8 /|

BGpUOHmbI 3Ha4eHuli Menao8o020 NomMokKa npu p03ﬂu‘4HOﬁ cusie eempa

5.4.5. Tloxap no Bcer NOBEPXHOCTH

Moxap no Bcel NosepxHOCTH (cueHapuit 32)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-107° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PAcNONOXKEeHHON Ha paccTosiHuK 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2

I PeKTUBHbBIN gMamMeTp NAOLAAN NOXKapa:

4-F;  |4-866

d= =10,5m.
T
MapameTp u,:
w 0
U, = 0 = = 0
sim'-g-d 3/0,043-9,81-10,5
on 6,314

MNpu u, < 1 npuHumaetca: cosd = 1;sinf = 0.

OnvHa nnhameHu:

m 0,61 0,043 0,61
L=42-d | ——— =42-10,5- =144 m.
1,15 - 5

Pa G- d 9,81 - 10,

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa nokapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BeNNYMHDI:

22144 2K 210
=0 T 105 T 0 T 105 7
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A=.a?2+ (b+1)2-2a(b+1)-sind =

=J2,752+ (1,9+ 1)2—2-275-(1,9+ 1) - 0 = 4;

B=.a?+ (b—1)2-2a(b—1)-sinf =

=2,752+(1,9-1)2-2-275-(1,9—1)- 0 = 2,9;

C=1+(b%2—1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM ana BepTVIKaJ'IbHOVI nnowaaKkun:

1 a?+(b+1)2—-2-b-(1+a-sinb)
FV=;- —E -arctanD + E - 1B X

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

C F-C F-C
2,752+ (1,9+1)2-2-19-(1+2,75- 0)] 9
4-29
4-0,56 1 2,75-1,9—-1,622-0 1,622 -0
X arctan( 29 ) + E arctan< 162 19 ) + arctan <—1,62 : 1)9)]} =
= 0,257.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:

1 1\ sinf a-b—F?-sinf F? -sinf
Fy = ; arctan (—) + —— - |arctan + arctan| ———— || —

1
= - {—1,45 -arctan(0,56) + 1,45 - [

D C F-C F-C

a?+(bh+1)%2—-2-b-(1+a-sinb) A-D
—[ 5 ]-arctan( )}

1 t ( 1 >+ 0 o (27519-1,6220\ (16220
717 056/ T 10 |2 162-19 AN\ T62-19

2,752+ (1,9+1)2-2-1,9- (1 +2,75-0) (4 . 0,56)
- - arctan
4-29 2,9

= 0,154.

Yrnosoii koadduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHuns atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(—7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHeNoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 140 - e~912105 4 20 . (1 — ¢~12:105) = 54 kB1/M2
WNHTEHCMBHOCTb TENI0BOro uanyyenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naolwaamn noxapa).

PacueT Tennosoro noToka npm setpe 4,8 m/c.

Hu)Ke npuBeaeH pacyeT TENNOBOro NMOTOKa A1 TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
npoaunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT o4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: Fi; = 86,6 m2.
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3¢ PEKTUBHBIN AnMameTp NaoLWaaM NoxKapa:

4-F, [|4-866
T T

MapameTp u,:

Wy 4,8
u, = = = 5 4
sim'-g-d 3/0,043-9,81-10,5
o 6,314

MNpu u, = 1 npuHMmaeTca:

cos = u; %% = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnameHu:

!

0,67 0,67
m ’ 0,043 ’
L=55-d- <—> ~u%?1 =55.10,5- < ) . 5,4021 = 19 3 m,

Pa+g-d 1,15-./9,81- 10,5

PaccTosiHMe OT reoMeTpMYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMHDI:
2L 2-193 _2X 2-265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=a?+ (b+1)2-2a(b+1)-sind =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?2+ (b—1)2-2a(b—1)-sinf =
= /3,672 + (5,04 —1)2 —2-3,67 - (5,04 — 1) - 0,903 = 1,74;

C=+1+(b%-1) cos?0 =/1+ (5042 —1)-0,432 = 2,35;
(DaKTOp 06]1yl-IEHHOCTM AanAa BepTVIKaJ'IbHOVI nnowaaKkn:
1 a2+(b+1)2—2-b-(1+a-sin9)><

Fv=;-{—E-arctanD+E-[ 1B

A-D\ cosf a-b—F?-sinf F? -sin@
X arctan( B )+—- arctan + arctan| ——— =

Cc F-C F-C
3,67% + (5,04 + 1) —2-5,04- (1 + 3,67 -0,903) 9
3,16 - 1,74
3,16 - 0,82 0,43 3,67 - 5,04 — 4,942 - 0,903 4,942 .0,903
xarctan( 174 )+2’35~[arctan< 4.94 2,35 >+arctan<—4’94.2’35 )]}=
= 0,182.

1
= - {—0,91 -arctan(0,82) + 0,91 - [

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:
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v 1 . (1)+sin9 . a-b—F?-sinf - arct F? - sin@
= jarctan(5 o [arctan FC arctan | ———

_[a2+(b+1)2_z.b.(1+a.sin9)]_arctan(A.D)}

4B
1 t ( 1 )+o,903 o (367:504-4,942.0903\ (4940903
7 1% 082/ " 235 |AE" 494235 arctan\ 7494235
[3, 67% + (5,04 + 1)2 — 25,04 - (1 + 3,67 - 0,903)] 3,16 - 0,82
— - arctan (—)

3,16 - 1,74 1,74
= 0,345.

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ + FE = /0,1822 40,3452 = 0,39.
KoadodumumeHT nponyckaHus atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpeZHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOTO U3/IyYEHUA NAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 -~ 012105 4 20. (1 — ¢~*12'105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 540,390,985 = 20,76 kBt/m2.

AHanorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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TenaoBoi noTok
kB’

30

130
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a

TenaoBoi noTok
kB’

a

llone senu4uH mers08020 MOMOKA

Ha rpadlee HUWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOIO NMOTOKA OT PAaCCTOAHMA OT KpaA npo/sinea
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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6. OueHKa nocneacTsunii BO3AEMNCTBMA ONacHbIX GaKTOPOB NoKapa Ha
noaen

6.1. PBC_01

6.1.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUA Ye/I0BEKa TeNJIOBbIM M3yYeHUeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/0BHOW BEPOATHOCTM MOpaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naoLlaam noxapa).

MHTEHCMBHOCTb TEMNJIOBOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnset 11,6 KBT/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMNJ0BOrO M3AYyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) coctasnsert:

x=1r—1r"=239-53=18,6m.
BennunHa 3dPeKTUBHOro BpEMEHM 3KCMO3NLUN:
X 18,6
t=to+-=5+—=87c
u 5

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,7 - 11,6*/3) = 1,112.

yCﬂOBHaHBepOHTHOCTbHOpameHMHHGHOBEKaTEHﬂOBbMAM3HYHEHMEN\BpaCCManMBHEMOﬁTOHKE

1,112-5
2

1 U
=— exp| ——:dU = 0,00005.
Qa o _JO; P< > )

AHanorMyHo 6blM NOAYYEHbl BEAMUYMHBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEeHMS 4YeNoBeKa TenjaoBbiM
N3NYyYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KPas NpoanBa (Kpas naolaan noxapa).

PacueT yCnOBHOW BEPOATHOCTU MOpPaX{eHUA YenoBeKa TEM/IOBbIM M3NyYeHMEM MOXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeoBeKa 418 TOYKW, Pachno/oXKeHHON Ha
paccToaHum ' = 18 m oT Kpas nponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWA O/1A TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbLI OT
ouara nokapa, NPMHUMAaIOTCA PAaBHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOYKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaet 6ezonacHoe 3HadeHne (4 KBT/M?) coctasnserT:

x=1—-1r=926—18 =746 m.
BennunHa apHeKTMBHOIO BpeMeHM 3KCMO3ULMK:

X 74,6
t=ty+—-=5+—=199c.
u 5

3HavyeHue NpobuT-GYHKUMM COCTaBAAET:

Pr=-128+256-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.
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YcnoBHaa BEPOATHOCTb NOParkeHMA YesioBeKa Ten0BbIM U3yYeHeM B paCCManMBHEMOVI TO4YKe:

5,261-5
2

1 U
= — exp| —— ] - dU = 0,603405.
Ca \V2m _[o p( 2)

AHanoOrMyHo 6biAN MNONYYEHblI BE/IMYMHbBI YCIOBHbIX BEPOATHOCTEN MOPaXKEHUA YesoBeKa TenaoBbiM
N3NYyYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

2 \H _ ‘ ARG e Pay
Bepoﬂtﬁﬁu?:m NOPaNMEH S o i g T

1, (ﬂ 3

20T

losne senuvuH ycano08HoOU 8epOAMHOCMU MOPAHEHUA Ye108€Ka Mersn08biM U3nyyeHuem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPArKeHWUA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJsiMBa (Noxkapa) Npu BCcex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.1.2. Pasrepmetunsauma 100 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 8,4 m OT Kpasa NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3/NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:
x=1r—-1r"=41,1-84=32,6 m.
BennunHa 3dPeKTUBHOro BpEMeHM 3KCMO3NLUN:
X 32,6
t=ty+-=5+——=115c
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemoi Touke coctasasnet 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r =1145-22,1 =92,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.1.3. PaspyweHue

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Huyke npuBeaeH pacyeT yC/IOBHOWM BEPOSATHOCTM MOPAXKEHWUA YeNOBEKA A/1A TOYKMU, PACMNOIOKEHHON Ha
pacctoaHum ' = 20,8 m OT Kpas NponaunBsa (Kpaa naowaam noxapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/1Iy4eHMA B paccMmaTpusaemoin Touke cocrasnsaet 10,01 kBt/m?2.

PacctosiHMe OT pPaccMaTpMBAaEMOM TOYKM A0 30HbI, A€ WMHTEHCMBHOCTb TEMIOBOrO M3/ly4eHUs He
npesbiwaeT 6e3onacHoe 3HadeHne (4 KBT/M?) coctasnserT:
x=r1r,—71" =1075-20,8 = 86,7 m.
BennunHa 3GPpeKTUBHOIO BpeMeHU 3KCNO3NLMMK:
X 86,7
t=ty+-=5+—=223c
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-128+2,56-In(t-q*3) = —-12,8+ 2,56 - In(22,3 - 10,01*/3) = 3,013.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEN/1IOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

3,013-5
2

U
exp| —— ] -dU = 0,023354.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 39 M OT Kpas nponausa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTpMBaemoi Touke coctasanet 14,58 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1" =2051-39 =166,2 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 166,2
t=ty+—=5+——=1382c
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1n(38,2 - 14,58*/3) = 5,674.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKe:
5,674—5
UZ
exp| —— ] -dU = 0,750414.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BepoATHOCT NOPameHUs
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.1.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTe/ibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) cocTtasnsert:

x=1r—-1r=104-2,7=7,7m.
BennumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHne NpobuT-GpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPAXKEeHUA YeNoBEKA TENN0BbIM U3/lyYeHUEM B paCCManMBaEMOﬁ TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INYUHbI YCNOBHbIX BEDOHTHOCTEVI nopa*xXeHnAa 4esioBeka Tenno0BbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNOBEeKa TEMNOBbIM M3NyYEeHMEM MOXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacho/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—71" =801-157 = 64,4 m.
BennunHa apHeKTMBHOIro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1n(17,9 - 17,67*/3) = 4,384.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.1.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUA Ye0oBeKa TeNA0BbIM U3ydeHnemM noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpasa npoaunsa (Kpaa naoLlaam noxapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B paccMaTpuBaemoin Touke coctasnsaet 11,92 kBt/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) cocTtasnsert:

x=1r—1r"=239-53=18,6m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+18'6—87
BRCERTE 5 0 °

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3?) = —12,8+ 2,56 - In(8,7 - 11,92%/3) = 1,204

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEN/1IOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,204-5
2

U
exp|——]-dU = 0,000073.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 18,6 m oT Kpas npoamBa (Kpasa nNaoLLaam noxapa) ¢ NOABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (yC}'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosI0KEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprMBaemoi Touke coctasasnet 21,46 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=958-18,6=77,1m.
BennunHa apHeKTMBHOIro BpemeHM 3KCNo3ULUK:

X 77,1
t=ty+—=5+—=204c
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-In(20,4 - 21,46*/3) = 5,389.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,389-5
UZ
exp|{ ——)-dU = 0,651715.

Qq >

AHanornyHo 6binn nosiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopaxXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHUNEM Ha Pa3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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20m

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.2. PBC_02

6.2.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA YesIOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoausa (Kpaa naoLlaam noxapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnsaet 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMNJ0BOr0 M3/YyY4eHUa He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/M?) coctasnsert:

x=1r—r"=239-53=18,6m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+18'6—87
BRCRTE 5 0 °

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,7 - 11,6*/3) = 1,112.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyHEHNEM B paCCManMBaEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEHMs 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM U3NlyYeHMeM noXapa npu Betpe
4,8 m/c.
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HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacrno/ioXKeHHOM Ha
paccToaHum 1’ = 18 m oT Kpas nponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWUA A1 TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAOTCA PABHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO U3/y4eHMs B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemMoMn TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHne (4 KBT/M?) coctasnserT:

x=1—-1r=926—18=74,6m.
BennunHa apHeKTMBHOIO BpemeHM 3KCNO3ULMK:

t=t +x—5+74’ =19,9
STy Tt e

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaAXKEHUA YeN0BEKA TENN0BbIM U3/lydYeHNEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.2.2. Pasrepmetunsauma 100 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 8,4 m OT Kpasa NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3/NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:
x=1r—-1r"=41,1-84=32,6 m.
BennunHa 3dPeKTUBHOro BpEMeHM 3KCMO3NLUN:
X 32,6
t=ty+-=5+——=115c
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemoi Touke coctasasnet 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r =1145-22,1 =92,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaXeHua
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20m

BepoaTHOCTE NOpaxeHus

a6

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.2.3. PaspyweHue

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemMoil Touke coctasaset 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3AYyY4eHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa s3pPpeKTMBHOIro BpemeHm 3KCNo3nULUN:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOﬁ TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnO0BHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM MU3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m oT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—r"=1645-314=133,1m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=316c
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1In(31,6 - 15,14*/3) = 5316.

YcnoBHana BEPOATHOCTb NOpPa*KeHNA YenoBeKa TeN10BbIM U3NYYEHUEM B paCCManVIBaEMOI\;I TOYKe:
5,316—5
UZ
exp| —— ] -dU = 0,624436.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

a9
ag
o7
08
05
04
03
02

4R

BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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6.2.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTe/ibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) coctasnsert:

x=1r—-1r"=104-2,7=7,7m.
BenunumHa 3dPpeKTMBHOIrO BpeMeHM 3KCNO3ULMK:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHne NpobuT-GpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPAXKEeHUA YeNoBEKA TENN0BbIM U3/lyYeHUEM B paCCManMBaEMOﬁ TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INYUHbI YCNOBHbIX BEDOHTHOCTEVI nopa*xXeHnAa 4esioBeka Tenno0BbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNOBEeKa TEMNOBbIM M3NyYEeHMEM MOXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacho/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—71" =801-157 = 64,4 m.
BennunHa apHeKTMBHOIro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1n(17,9 - 17,67*/3) = 4,384.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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10m

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.2.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUA Ye0oBeKa TeNA0BbIM U3ydeHnemM noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJI0BOrO U3/Iy4eHMA B PacCMaTpUBaemoit Touke coctasnsaeT 16,16 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) cocTtasnsert:

x=r—-1r=21,1—-47=164m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+16'4—83
BRCERTE 5 F

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/1IOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU = 0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxKapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPAaXKeHMA YeoBeKa 418 TOUYKW, Pacrno/oKeHHOM Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLiaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1"=1098—-21,2 = 88,6 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 88,6
t=ty+—=5+—=227c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

a6

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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6.3. PBC_03

6.3.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA YesIOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoausa (Kpaa naoLlaam noxapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnsaet 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMNJ0BOr0 M3/YyY4eHUa He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/M?) coctasnsert:

x=1r—r"=239-53=18,6m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+18'6—87
BRCRTE 5 0 °

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,7 - 11,6*/3) = 1,112.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyHEHNEM B paCCManMBaEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEHMs 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM U3NlyYeHMeM noXapa npu Betpe
4,8 m/c.
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HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacrno/ioXKeHHOM Ha
paccToaHum 1’ = 18 m oT Kpas nponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWUA A1 TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAOTCA PABHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO U3/y4eHMs B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemMoMn TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHne (4 KBT/M?) coctasnserT:

x=1—-1r=926—18=74,6m.
BennunHa apHeKTMBHOIO BpemeHM 3KCNO3ULMK:

t=t +x—5+74’ =19,9
STy Tt e

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaAXKEHUA YeN0BEKA TENN0BbIM U3/lydYeHNEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepGﬂTHDCTh NopaxeHna PINOES .

a

Mone senuyuH ycio8Holi 8epOAMHOCMU MOPAXEHUS Ye/108€Ka MEerA08bIM U3fyYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.3.2. Pasrepmetunsauma 100 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 8,4 m OT Kpasa NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3/NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:
x=1r—-1r"=41,1-84=32,6 m.
BennunHa 3dPeKTUBHOro BpEMeHM 3KCMO3NLUN:
X 32,6
t=ty+-=5+——=115c
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemoi Touke coctasasnet 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HadeHue (4 KBT/M?) coctasnserT:

x=1,—1r =1145-22,1 =92,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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6.3.3. PaspyweHue

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemMoil Touke coctasaset 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3AYyY4eHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa s3pPpeKTMBHOIro BpemeHm 3KCNo3nULUN:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOﬁ TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnO0BHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM MU3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m oT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—r"=1645-314=133,1m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=1316c
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1In(31,6 - 15,14*/3) = 5316.

YcnoBHana BEPOATHOCTb NOpPa*KeHNA YenoBeKa TeN10BbIM U3NYYEHUEM B paCCManVIBaEMOI\;I TOYKe:
5,316—5
UZ
exp| —— ] -dU = 0,624436.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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6.3.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTe/ibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) cocTtasnsert:

x=1r—-1r=104-2,7=7,7m.
BennumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHne NpobuT-GpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPAXKEeHUA YeNoBEKA TENN0BbIM U3/lyYeHUEM B paCCManMBaEMOﬁ TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INYUHbI YCNOBHbIX BEDOHTHOCTEVI nopa*xXeHnAa 4esioBeka Tenno0BbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNOBEeKa TEMNOBbIM M3NyYEeHMEM MOXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacho/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—71" =801-157 = 64,4 m.
BennunHa apHeKTMBHOIro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1n(17,9 - 17,67*/3) = 4,384.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HUKe npencTaBieHbl 3aBUCMMOCTM YCNOBHOM BEPOATHOCTW TMOPAXKeHUA YesoBeKa
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.

oT
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.3.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUA Ye0oBeKa TeNA0BbIM U3ydeHnemM noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJI0BOrO U3/Iy4eHMA B PacCMaTpUBaemoit Touke coctasnsaeT 16,16 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) coctasnsert:

x=1r—-1r=21,1—-47=164m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+16'4—83
BRCERTE 5 F

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/1IOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU = 0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxKapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPAaXKeHMA YeoBeKa 418 TOUYKW, Pacrno/oKeHHOM Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLiaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1"=1098—-21,2 = 88,6 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 88,6
t=ty+—=5+—=227c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.4. PBC_04

6.4.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA YesIOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoausa (Kpaa naoLlaam noxapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnsaet 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMNJ0BOr0 M3/YyY4eHUa He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/M?) coctasnsert:

x=1r—r"=239-53=18,6m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+18'6—87
BRCRTE 5 0 °

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,7 - 11,6*/3) = 1,112.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyHEHNEM B paCCManMBaEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEHMs 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM U3NlyYeHMeM noXapa npu Betpe
4,8 m/c.
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HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacrno/ioXKeHHOM Ha
paccToaHum 1’ = 18 m oT Kpas nponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWUA A1 TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAOTCA PABHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO U3/y4eHMs B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemMoMn TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHne (4 KBT/M?) coctasnserT:

x=1—-1r=926—18=74,6m.
BennunHa apHeKTMBHOIO BpemeHM 3KCNO3ULMK:

t=t +x—5+74’ =19,9
STy Tt e

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaAXKEHUA YeN0BEKA TENN0BbIM U3/lydYeHNEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.

198



09+

i h i i A 4 i i i i
U u T i y T ' u T T

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

PaccToaHue 0T rpaHmubl Noxapa, M
[ LUTHNE | m—3 5 /G | 3.8 W/C | 4 W [ 4 3 WiC 4.6 WC | mumm—g T N/C | e 4 B hh'Cl

BepoATHOCTh NOpaMEHNUA
[=] [=] =] [=] o [=] (=] =
- %] W o~ wn o -~ w
1 1 1 4 1 i 1 i
} t - t } i 1 t

BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.4.2. Pasrepmetunsauma 100 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 8,4 m OT Kpasa NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3/NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:
x=1r—-1r"=41,1-84=32,6 m.
BennunHa 3dPeKTUBHOro BpEMeHM 3KCMO3NLUN:
X 32,6
t=ty+-=5+——=115c
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM MONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Teni0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUs YenoBeKa TenaoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeloBeKa 419 TOYKW, Pacrno/ioKeHHOM Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemoi Touke coctasasnet 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r =1145-22,1 =92,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.4.3. PaspyweHue

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHUA B pacCMaTpMBaemMoil Touke coctasaset 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3AYyY4eHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa s3pPpeKTMBHOIro BpemeHm 3KCNo3nULUN:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOﬁ TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnO0BHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM U3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m oT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—r"=1645-314=133,1m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=1316c
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1In(31,6 - 15,14*/3) = 5316.

YcnoBHana BEPOATHOCTb NOpPa*KeHNA YenoBeKa TeN10BbIM U3NYYEHUEM B paCCManVIBaEMOI\;I TOYKe:
5,316—5
UZ
exp| —— ] -dU = 0,624436.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.4.4. Tloxap Ha AblxaTeNbHOW apmaType

MNoKap Ha AbixaTe/ibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA Ye/IOBEKa TeNJIOBbIM M3yYeHUEM NoXKapa nNpu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) cocTtasnsert:

x=1r—-1r=104-2,7=7,7m.
BennumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHne NpobuT-GpyHKLMUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPAXKEeHUA YeNoBEKA TENN0BbIM U3/lyYeHUEM B paCCManMBaEMOﬁ TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INYUHbI YCNOBHbIX BEDOHTHOCTEVI nopa*xXeHnAa 4esioBeka Tenno0BbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNOBEeKa TEMNOBbIM M3NyYEeHMEM MOXKapa npu BeTpe
4,8 m/c.

HuKe npuBeAeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 418 TOYKW, Pacho/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemMoM TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—71" =801-157 = 64,4 m.
BennunHa apHeKTMBHOIro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =-128+2,56-1n(17,9 - 17,67*/3) = 4,384.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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/ :
pameHu

BepoaTHOCTE NOpaxeHus

llone senu4yuH yCﬂOBHOlj 8EPOAMHOCMU MNMopaXeHUA Yes108eKa merisioebiM U3s1lyYeHUem

Ha rpadlee HUXe npeacraBsieHbl 3aBUCUMMOCTU yCIIOBHOﬁ BEPOATHOCTU MNOPa*XeHnA 4YenoBeka OT
PacCToAHNA OT KpaA NpPoanBa (nomapa) npu BCeX 3a4aHHbIX BapnaHTax CU/1bl BETPA.
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09+

08+

07+

06+

05+

BepoATHOCTL NOpaKeHUA

0.3+

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PACCTORHWE OT MPaHMLI NOXaPa, M
[ LUTHME | m—3 5 WG | 3.8 W/C | 4 WC | 4 3 MIC 4,6 WC | 4T M/C | 4B hh'Cl

BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa

6.4.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUA Ye0oBeKa TeNA0BbIM U3ydeHnemM noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJI0BOrO U3/Iy4eHMA B PacCMaTpUBaemoit Touke coctasnsaeT 16,16 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e MHTEHCMBHOCTb TEMJ0BOrO M3/YyY4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHne (4 KBT/M?) coctasnsert:

x=1r—-1r=21,1—-47=164m.
BenunumHa 3bPpeKTMBHOIrO BpeMeHM 3KCNO3ULMM:

t=t +x—5+16'4—83
BRCERTE 5 F

3HayeHue NpobuT-PpyHKLMUN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BEPOATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/1IOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU = 0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temnao0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxKapa).

PacueT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXKapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM NOPAaXKeHUA YeoBeKa 411 TOUYKW, Pacrno/oXKeHHOM Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLiaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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nox<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWMM 3HAaYEHUAM NMPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoMn TOUKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6ezonacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1"=1098—-21,2 = 88,6 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 88,6
t=ty+—=5+—=227c
Uu 5

3HauyeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TEN0BbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka TenanoBbiM
N3Ny4eHNEM Ha Pa3/INYHbIX PaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus

Mone genuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3/yYeHUem

Ha rpaduke HuKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJsiMBa (Noxapa) Npu BCexX 3aAaHHbIX BapuaHTax CU/bl BETPA.
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08+
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06+

05+

044

BepoATHOCTL NopaneHus

03+

0.2+
0,141
0 . : : - : :
0 50 60 70 80 20 100
PaccToaHWe 0T rpaHnubl Noxapa, M
[= = WTHL | 3,5 WC | 3,8 W/C | e 4 WIC | 4,3 WV 4,6 W/C | 4.7 WG | 4,8 /|

BapuaHmel 3Ha4eHuli yci108HOU 8epoAMHOCMU MOPAXEHUS NMPuU pa3sauYHoli cusie eempa
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7. BbluncneHme pacyeTHbIX BEJIMYMH NOXKAPHOIO PUCKA

7.1. TloTeHUManbHbIA PUCK HA TEPPUTOPUM 0OBEKTa U B cennutebHom
30He B6/1M3M 0O6BbEKTa

7.1.1. TloTeHUManbHbIM pUCK OT 0bopyaoBaHUA 0ObeEKTa

BennuymHa NnoTeHLManbHOro NOXKAPHOTO PUCKA B OMNpese/ieHHOM TOUKe KaK Ha TeppuTopumn 06bekTa, Tak
n B cenntebHoM 30He B6M3M 06bEKTA onpegennetca no popmyne:

]

P(@) = ) 04; (@) 0,
j=1

roe / — 4Mcio CueHapueB PasBUTUA MOXKAPOOMaCHbIX CUTyaLMit (NOXKapoB, BeTBEN 0rMUYecKoro Aepesa

cobbITnin);

Qqgj(a) — ycnosHasa BEPOATHOCTb MOPaXKEHUA YenoBeKa B ONpeaeneHHoW Todke Tepputopun (a) B
pesynbTaTe peanu3auMu  j-ro  CUEHapua pPasBWUTWA TOXKaAPOOMacHbIX CUTyauuid, OTBEYaloLEero
onpeaeneHHOMY MHULMNPYIOLWEMY aBapuio cobbITuLo;

Q; — 4acToTa peasn3aumm B TeHeHWe roaa j-ro CLEeHapua PasBUTUA NOKAPOOMACHbIX CUTYaLMi, rog” L.

HuKe npuBeaeHbl MNOAS NOTEHUMAZbHOrO MOXAapHOro pPUCKa, O6YC/I0B/IEHHOrO BO3HWMKHOBEHWEM
MOKapoOmnacHbIX CUTyauuin B 060pyL0BaHNM 06beKTa.
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PBC_01

MoTeHLMan bHBIA puck
2007

o

100

MoTeHLMan bHBIA puck
2007

Mone nomeHyuanbHo20 noxcapHozo pucka (PBC 01)
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PBC_02

MoTeHLMan bHBIA puck
2007

107
10

o

1w’
10
o™

10

S0

MoTeHLMan bHBIA puck
2007

o

o

w0

10

10"

10

Mone nomeHyuanbHo20 noxcapHozo pucka (PBC_02)
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PBC_03

MoTeHLMan bHBIA puck
2007

o

o

1w’
10
o™

10

S0

MoTeHLMan bHBIA puck
2007

o

o

w0

10

10"

10

Mone nomeHyuanbHo20 noxcapHozo pucka (PBC_03)
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PBC_04

MoTeHLMan bHBIA puck
2007

o

o

w0

S0

MoTeHLMan bHBIA puck
2007

o

w0

Mone nomeHyuanbHo20 noxcapHo2o pucka (PBC_04)

MyTemM cyMMMpPOBaHMUA NOYYEHHbIX NOei NOTEHLMANbHOTO PUCKa B KaXA0M TouKe 06beKTa noayyeHo
none CyMMapHOro MOTEHUMANbHOMO PUCKA, OBYCNOBAEHHOTO BO3HWKHOBEHMEM MNOXKaPOOMaCHbIX
cUTyaumii Ha scem o60pyaoBaHMM 0bbEKTa.
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MoTeHLMan bHBIA puck
2007

o

107"

L 100 i

MoTeHLMan bHBIA puck

zod!

o

w0

MomeHyuanbHbIl noxcapHsIli puck om 06opydosaHus 06vekma

7.2. WNHAMBMAYyaNbHbIA NOXKAPHbLIA PUCK

BepoATHOCTM HaXxoMKAeHMA NoAel Ha ydacTKax TeppuTopum obbeKkTa U B 34aHUAX MpUBedeHbl B
Tabnuue.

BepoAaTHOCTb HaxoXAeHuaA Ntoaei
Kateropusa niogein  pynna noaeit 3aaHue, 061aCTb TEPPUTOPUN Gy

Hacenenue PaboTHMKM oBoWwexpaHuamila (54yen.)  OBolexpaHunuule 0,22557
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7.2.1. VIHauBUMAYyanbHbINM NOXKapHbIXM PUCK B 34aHUAX U HA TEPPUTOPUM
obbekKTa

NHOMBMAYaNbHbIA NOXKaPHbIA PUCK B 34aHUAX U Ha TeppuTopuM 0bbeKTa onpedenseTca ANA Kaxaon
rpynnbl 04N C yH4ETOM BEPOATHOCTM MX HaXxOXAEHMA B KaXK4ol 061acTy TeppuTOpPUM MAKN 34aHUKN NO

dopmyne:

1
Ry = Z qim * P(l),
i=1
roe P(i) — wuHTerpupoBaHHas Mo NAOWAAM BEAMYMHA MOTEHLMANbHOrO pUCKa B (-0 obnactu
TeppuTOopuM 0b6bEKTa, roa”";
Qim — BEPOATHOCTb NPUCYTCTBUA PabOTHUKa M B (-0 061aCTV TEPPUTOPUK OB bEKTA.
Pe3yf|bTaTb| pacyeToB npueeaeHbl B TaGfIVlLl,e.

Pacuer UMHOANBUNAOYA/IbHOIO NMNOXAPHOIro pUCKa B 34aHUAX U HA TEPPUTOPUN obbeKkTa

Mpynna 3naHune, 0b1acTb TeppPUTOPUM P (i) (MMH. ... MaKc.), Ry (D),
noaen obbekTa Qim oA~ roa™

7.2.2. VHAuBUAYaNbHbBIN NOXKAPHbLIA PUCK B cenuTebHOM 30He BOIN3K
obbekTa
Ons nopei, HaxodaWMXcA B cenmTebHon 30He B6AM3K 06beKTa, NHAMBUAYANbHbLIA MOXKaPHbLIA PUCK

NPUHUMAETCA pPaBHbIM Be/IMYMHAM NOTEHUWNA/NIbHOTO PUCKa B 3TO 30He C y4yetom A0/ BpemMeHU
NPUCyTCTBUA }'II'O[],E‘I\;I B 34aHUNAX, COOPYXKEHUNAX N CTPOEHUNAX B86113U nponssoacTBeHHOro obbeKTa:

1
Ry = Z qim * P(i),
i=1

rae P(i) — wWHTerpvpoBaHHas no NAOWAAM BEANYMHA NOTEHUMANbHOTO pWUCKa B i-0oM obnacTtu
Tepputopun B cenutebHoM 30He, roa”;

Qim — AONM BPEMEHU NPUCYTCTBUA Ntogen m B i-oi 061acTu Tepputopun (3gaHum) B cenmtebHOM 30He.

[ons BpemeHW NpuUCyTCTBUA Nt0AEN NPUHUMAETCA: ANA 34aHWIA, COOPYXKEHUN U CTpoeHui Knaccos 1
no GpyHKLMOHANbHOWN MOXKapPHOM onacHOCTN — 1; ANs 34aHUN, COOPYHKEHNI N CTPOEHUI KnaccoB P2, O3,
®4 n d5 nNo GyHKUMOHANBHOM MOMKAPHOM OMACHOCTU C KPYIJIOCYTOYHbIM PEXMMOM paboTbl — 1, npu
HEKPYI/IOCYTOYHOM pexunme paboTbl — [0S BpemeHu MNPUCYTCTBUA NOLEN B COOTBETCTBUM C
OpPraHU3aLMOHHO-PACNOPAANTENbHBIMUN AOKYMEHTAMM A7 3TUX 343HUM, COOPYKEHUIA U CTPOEHUNA.

PesynbTaTbl pacyeToB NnpueeaeHsl B Tabauue.

PacueT MHAMBMAYANBHOTO NOXKAPHOIO PMUCKa B cenntebHoM 30He B61M3M 06beKTa
3paHue, obiactb

Mpynna nogeit TeppuTOopUn Qim P (i) (MuH. ... makc.), rog™ R, (i), ron™
PaboTHMKM Osowexpanunamwe  0,22557  5,398-1077...2,159-107° 4,12 -1077
oBOLLEXPaHUANLA

Wtoro: R,,, = 4,12 -1077
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7.3. CoumanbHbIN NOXKaPHbIA PUCK

Onsa nopei, Haxoaawmxca B cenutebHoi 3o0He BOHAM3M 06BEKTA, COUMANbHbLIA MOXKAPHbIA PUCK
NPUHMMAETCA PaBHbIM YacTOTe BO3HUKHOBEHUA COBbITUI, BeayLinx K rnbenun 10 u 6onee Yenosek:

L
5= 0,
=1

roe L — 4yncno cueHapueB pasBUTMA MOXKApOONacHbIX CUTyauuit (MoXapoB), 4NA KOTOPbIX cpeaHee
yncno normbwmx nogen B cenutebHon 3oHe BOHAM3M OOBEKTA B pesysibTaTe BO3AENCTBUA OMACHbIX
¢$baKTopoB Nokapa, B3pbiBa NpesbiwaeT 10 Yenosek;

Qj — 4acToTa BO3HMKHOBEHMA NOXKapoonacHou cuTyauum (noxapa), rog™".

MpoBeaeHHble pacyeTbl MOKAas3aaW, YTO Ha PaccCMATPMBAEMOM OOBEKTE He BO3HMKAIOT MOXKapbl M
B3PbIBbl, BAEKywWMe K rnbenn 10 u bonee yenosek B cenntebHoi 3oHe. CrefoBaTesibHO, COLMAbHbIN
NoXapHbIA PUCK B cennTebHoM 30He B61M3KN 06beKTa paBeH HyAto.
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8. BbiBOA

B pe3ynbTaTte NpoBeAeHHbIX PacYETOB NOyYeHbl CieaytoLine 3Ha4YeHUS NOoXKAPHbIX PUCKOB:

* lHAMBMAYaNbHbIA MOXAPHbIN PUCK B pe3y/ibTaTe BO3A4ENCTBMA OMNacHbIX paKTOpoB Moapa Ha
obbeKkTe Ana Noael, Haxoaalwmxca B cenmtebHoi 30He, coctasnaeT 4,12 - 1077 rog™, uto npesbiwaer
HopmaTueHoe 3HayeHve 1078 ropg™!, ycraHoBneHHoe n.4 cT.93 depepanbHoro 3akoHa Ne 123-d3
«TexXHUYECKUn pernameHT o TpeboBaHUAX NoXKapHo BesonacHocTu» [1]. BmecTte ¢ Tem, cornacHo n. 4.1
cT. 93 [1], ANA NPOU3BOACTBEHHbIX OOBEKTOB, Ha KOTOPbIX ANA NHOAEN, HAXOAALLMXCA B KUNON 30He,
06LLeCcTBEHHO-AE/10BOM 30HE WU/IM 30HE PEKPEeaLNOHHOro HasHadyeHua B6AM3M 06beKTa, obecneyeHume
BE/IMUYUHDBI MHANBUAYANBHOTO MOXKAPHOrO PUCKA OLHON CTOMUAIMOHHOM B rOf, HEBO3MOXHO B CBA3M CO
cneunduikoin  GYHKUMOHMPOBAHMA  TEXHONOTMYECKUX  MPOLLECCOB,  AOMYCKAaeTca  yBesiMyeHue
WHOMBUAYANIbHOTO MOXAPHOIro pPUCKA A0 OAHOW MWANMOHHOM B rog. [pu 3TOM [O/MKHbI ObITb
npeaycMoTpeHbl CPeACcTBa ONOBELLEHUS N04eN, HAXOOALWMNXCA B XKUIOW 30HE, 06LLEeCTBEHHO-AE/10BOM
30HE WM 30HE PEeKPeauMoOHHOro Ha3HayeHus, O MoXape Ha MPOM3BOACTBEHHOM OOBEKTe, a TaKkKe
OOMNOJIHUTE/NbHbIE UHXEHEPHO-TEXHUYECKME U OPraHU3aLMOHHble MeponpusaTUa no obecneyeHuto mx
noxapHon 6e30MacHOCTM M COLMANbHOM 3alUnTe;

e CoumanbHbli MOXKaPHbLIM PUCK BO3AENCTBMA OnacHbix (GaKTOPOB MNOXKapa Ha obbekTe Ans
nogen, HaxogAawmxca B cenuTebHol 30He, coctasnseT 0 rog™, yuTo He NpeBbllWAEeT HOPMaTMBHOE
3HaueHve 1077 rog~!, ycraHoBneHHoe n.5 cT.93 degepanbHoro 3akoHa Ne 123-03 «TexHuUuecKuit
perfameHT o TpeboBaHMAX NoxKapHoi besonacHocTn» [1].

B cooTBeTcTBMM CO cTaTbel 6 n cTaTbelt 93 depepanbHoro 3akoHa No 123-03 «TexHU4ecKuit
pernameHT o TpeboBaHUAX MoXapHoi BesonacHocTM» [1] noXkapHaa 6e3o0nacHOCTb 06beKTa 3aliuUTbl
cuntaeTca obecneyeHHOM; nNpu 3Tom, cornacHo n. 4.1 craten 93 [1], «A0MKHbI ObITb NPeayCMOTPEHbI
CpeacTBa ONOBELLEHUA NOAEN, HAXOAALMXCA B XKUION 30He, 0bLLeCTBEHHO-AE/10BON 30HE MM 30HE
PEeKpPeaLMOHHOro HasHaYeHa, O No¥Kape Ha NPOU3BOACTBEHHOM OObBEKTE, @ TaKKe AOMOAHUTE/bHble
WHXXEHEePHO-TEXHUYECKME U OpraHU3aLMOHHble MeponpuaTMA No obecnevyeHUo UX MOXKAPHOM
6e30MacHOCTU U COUMabHOM 3aLLUTE Y.
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9. lepeyeHb MCXOOHbIX AaHHbIX U UCMOJIb3YEMbIX MCTOYHMKOB
MHOPMaLLMK

1. PepepanbHbiit 3aKoH OT 22.07.2008 No 123-d3 «TexHUYeCcKuit pernameHT o TpeboBaHMAX NOXKapHOM
6e30nacHOCTM».

2. NocTtaHoBneHue Mpasutenbctea PO oT 31.03.2009 Ne 272 «O nopaaKke NpoBeAEHWA PacyeToB MO
OLLeHKe NOXapHOTo pUCKa».

3. MeToamKa onpeneneHns pacyeTHbIX BEMYMH MOMKAPHOFO PUCKA Ha MPOU3BOACTBEHHbIX 06BEKTax
(ytB. npukaszom MYC ot 10.07.2009r. No 404, c u3m., yTB. npukasom MYC Poccum ot 14.12.2010r.
Ne 649.

4. lTopauneHko A.M., Le6bko HO.H. n ap. Mocobue no onpeneneHUo pPacyeTHbIX BENYMH MOXKAPHOro
pUCKa ANA NPon3BOACTBEHHbIX 06bekToB. — M.: BHUMNO, 2012. — 242 c.

5.CM 131.13330.2012 «CtpoutenpHaa KAMMATONOTMUAY.
6. CH1M 2.01.01-82 «CTponTenbHasa KAMMATONOrMA U reodUsnKa.

7. CTO lasnpom 2-2.3-400-2009 «MeToanKa aHanM3a pMcKa A5 onacHbIX NPOU3BOACTBEHHbIX 0ObEeKTOB
rasofobbisatowmx npeanpuatuii OAO "Tasnpom'».
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10.MMpunoxxeHuns

CHCTEMA CEPTU®HURAIIUHU TOCT P
OE/[EPAJTbHOE ATEHTCTBO 110 TEXHHYECKOMY PEIYHPOBAHUIO U METPOIIOTUH

wme. CEPTUOUKAT COOTBETCTBUA

T

Ne  POCC RU.HA10.H01417

p"ﬂi‘n@nnﬂ-""

Cpok peficTBust € 20,11.2018 mo 19.11.2021

Ne 0386356

OPTAH ITO CEPTUMUKALIAM  Opran no cepruduxauny npoaykwii wawnioctpoerns Obiectno ¢
orpanuiennoil oTeeTcTRENHOCTRIO «Ixcnepr-Ceprnduraimsy. Mecro naxoxaenna: 305000, Pocentickas tenepanis,
Kypekan abnacts, ropoa Kypex, yauua lNourosas, aom 23, nomewenne 8. Tenedon: 84712770491, anpec anexrponnoii
nouTLi: info@ekspert-sert.ru, ATrectar akkpeauTawsy pernetpausonnsii Ne RARU.TTHALO, Jlara perncrpauny arrecrara
akkperauni 18.12,2017 ropa

MPOAYKIIUS  [1porpammustii koMnaeke FireCat: Pyrosim, Pathfinder, FireRisk,

FireCategories, PromRisk Kop OK
Copultilt sumycx 034-2014 (KITEC 2008)
58.29.29.000

COOTBETCTBYET TPEBOBAHHMSIM HOPMATHUBHBIX AOKYMEHTORB

«METOANKD ONPEACICHII PRCUETHLIX BETIMITH NCESPIOND PICKS B JABHHAX, COOPYRCHIAK I koA TH B3A
CIPOCHIAN PRIANN I iaaccos dynKkinmiaskoll GoXapHoR ONBCHOCTHY (YTBEPRACHHON NPHKTION

MYC Pocenn Ne382 or 30.09.2009, ¢ yseroM IMEHCHRI, BHOCHMMX B METOAHKY NPRKIIOM MYC

Pocenn N749 o1 12.12.2011 w npescanos MHYC Poceun Neb32 or 02.12.201 5, eMeToanka

OHPEARTCHNS PACHETIILIN BEANING (IOKAPHOTD PHEKA 118 TPOMUILNSIILE ofserTaxn (yraepucaeiiof

nphsasoss MUC Pocenn Ne 404 o1 10.07.2009)

CI1 12131302009 «Onpeneneiiie Karerophii nosemcrin, 1kl it HADYKHEX yCTRHOEOK N0

ISPLIBONOKEPHION 1 UFBPHON ONACHOCTIE

M3TOTOBHTEAD K11 Kapekus Mnes Hukonaesuy
Anpec: 620062, Pd, r. ExarepunCypr, ya. [leppomaiickas 66 - 4
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MHHHCTEPCTBO POCCHACKON ®EAEPAIIHH
110 JIEJIAM T'PATKIAHCKO# OBOPOHBI, YPE3BBIYAHHBIM CHTY ALIVSIM W
JIMKBHIAIHH MOCTEACTBHI CTHXHIAHBIX BEACTBHIA

PEJEPAJIBHOE TOCYJIAPCTBEHHOE BIO/UKETHOE YUPEK/IEHUE .
"BCEPOCCHUCKHIT OPAEHA “3HAK IIOYETA” HAVYHO-HCCIEAOBATEJLCKHH
HHCTHTYT NPOTHBOIIOKAPHOH OGOPOHBI"

GOOHI AJITOPUTMOB H ITPOI'PAMM LIS DJIEKTPOHHBIX
BLIMHCJIMTEJBHBIX MAILIHH MYC POCCHH B OBJIACTH
OBECIEYEHUWS IMTOKAPHOW BE3ONACHOCTM (MDA I1B)

PETHCTPAITHOHHOE CBH/IETE/ILCTBO

Ne 02.0004.01

ot 21 nosiopa 2018 r.

Hacrosiuiee ceuaerensberso sbiaaso UIT Kapskuny M.H. B ToM, uto
npescrasientnii 8 PAITITIL

nporpammubiii kKommiaekce FireCat B cocraBe:
PyroSim, Pathfinder, FireRisk, FireCategories, PromRisk

sapeructpuposan 3a Ne 02.0004.01

Hauansuuk
- ®FbY BHUMUIIQMYC Poccuu
NONKOBHUK B eHHell cTyKGbI

1a / M. I'opanenko
s Y 2018 1.
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MYC Poccun

MunucrepeTBo Poccuiickoit @enepanuu no AeiaM rpaskIaHcKoH 000poHbl,
Ype3BbI4YaiiHbIM CHTYAIIHAM H JNKBHAALHH NMOCJIeICTBHH
CTHXHHHBIX O0eICTBHH

YupagJ/jieHHe HAA30PHOMH 1eATeJbHOCTH H NPOPHIAKTHIECKOH paboThl
I'naBHoro ynpapiaenns MUC Poccnn no ApxaHrejibckoii o6aacTn

3ak/noueHHe
HOPMAaTHBHO-TEXHHY€CKOro coBeTa (MpoTokoya Ne 6 ot 28 nexaéps 2017 roxa)

Ha cornacoBaHue MpeAcTaBlieHa JOKYMEHTALMA: CIHELHAIbHBIE TEXHHUYECKHE
YCJIOBHS HA IIPOEKTHPOBAaHHE, B 4acTH oOeclleyeHHs NoXapHOoH 0e30MacHOCTH
obbekTa: «TexHuyeckoe mepeBoopyxkenne HedTebassl AO «Tpouna» ¢ ycTaHOBKOM
mstH_emkoctedl (3000 M’ B KonmyecTBe 4-x miT.. 1000 M° B Konuyecte 1 miT.),
IOIONHUTENRHO K JBYM IIPOMEXYTOUYHEIM eMKocTaM (1000 M’ B komnuecTse 2-x 1mrt.),

ciuBa/Hanupa x/1 W asToumcrepH» AQO «Tpouia», pacnonoxeHHas IO aapecy:
164520, Apxanreibckas o6nacth, r. CeBepoaBHHCK, mpoesn Yasuwmii, 18 (namnee —

CTY).
OO6uiecTBo ¢ orpanndeHHoN oTBeTCTBeHHOCTHIO «01 'PYIIIT». Anpec: 606037,

Hwmxeroponckas 00J1acTh, I'. JA3epXXHUHCK, vi. IleTpuniesa, 29-53. JIupekrop ®oMHueB
B.A., DxcrnepT o Bonpocam noxapHou 6ezomnacHoctd Kozinos B.IO.

(HaUMEHOBaHHE OPTaHH3AlHH)

AximoHepHoe  otomectso  «Tpouna». punnmueckuii  agpec: 164500,
Apxadrensckas o0Onacth, r.CeBepoAaBHHCK, npoe3n Yasuwuil, n.18. ['eHepanbHBIH
aupekrop Hatna A.B.

(HaHMCHOB2HHE OPraHH3aLMH)

I'esepanbHasg npoektHag opraduszamms: 3A0 HIIO «TEXKPAHBDHEPI'O».
Anpec: 600009, r. Bnagumup, yi. Ioxuasl OcuneHko, a. 66.

(HauMeHOBAaHHE OPTAHH3ALHH)

1. Heo0xoaumMocTh pa3paboTKH cnennajlbHbIX TEXHHYECKHX YCIOBHH
(manee — CTY):

HeobxonuMmocTe paspabotku CTY olycnobieHa OTCYTCTBHEM M HELOCTATKOM
HOPMAaTHUBHBIX TpeboBaHWN 1O MOXapHOi 0e30macHOCTH IJIs [NaHHOro o0bekTa
CTPOHTENHCTBA, @ HMEHHO:



- TIPOTHBOIIOXKApHBIM MperpagaM, MPeACTaBIAIOIMM Ccob0oi KOMOHHAIUIO
NPOTHUBONOXAPHEIX  pa3phlBOB M [POTUBOIIOXApHBIX  BOASAHBIX  3aBecC,
IpeAycMaTpuBaeMblx BHe 3paHud. [IpegycMmaTtpuBaeTcss Takxke KOMOMHamus
MIPOTHBOIIOKAPHBIX Pa3pbIBOB, IPOTUBOIOKAPHBIX CTEH H 3aBECHI;

- 111 CKJ1afoB HedTenpoaykToB (HedTebas): pazMellaeMbIX Ha IpUYale.

2. KOMHGHCHE!IOEHC MCQOHEKHTHSI H JONOJHHUTEJIbHLbIE TpCﬁOBaHKﬁ LIO)KapHOﬁ
Ge30MacHOCTH:

C nenpl0 KOMIEHCALMM HEIOCTaTKa M OTCYTCTBHMSA INPOTHBOIOKAPHBIX TpeGOBaHMIA
NOXapHOH Oe30MacHOCTH, H3JMOKeHHHX B 1. 3 CTY mpeaycMaTpuBaioTcs ClEAYIOIHE
IIPOTHUBOTIOXKAapHEIE MEPOIIPHATHA, KOTOPBIC H3JIOXKEHBI B TabJIM4HOI (opme.

OTcyTCcTBUE U
Ne | HemOCTaTOYHOCTH
— n/n HOPMaTHUBHBIX
TpeOOBaHHH

Komnencupyromie Meponpuatus

s OpraHU3aLuH BOASHOM 3aBECHI,
NpEeAyCMAaTpUBAlOTCS  CTalMOHAapHbIE YCTaHOBKH C
HCNOJIL30BAaHUEM BEEpHBIX pacnbUiuTelel. BonsHble
3aBeChl IMpPEAyCMaTpHUBaIOTC C py4YHBIM (C Mecra
pasMEEHUs) M AWCTAaHUMOHHBIM (M3 TIOMENICHHsA
IIpoTHBONOXApHBIM | ONEPaTOPHOM ¢ TOCTOSHHBIM MpeObIBAHHEM JIOHEH)

nperpanam, BKIIFOYEHHEM.

NpEeACTaBIIONIUM [TapameTpsl 3aBECHI, co3aiaBaeMoit OIHUM
cofoli KOMOHHAIMIO | pacIBIIMTENEM, COCTaBIAIOT HE MEHee: pasMep IO
IPOTUBOIOXKAapPHBIX | BEPTHKAIM (BBICOTAa BOJASHOMW 3aBechl) - 7 M; pa3Mep IO

pa3pbIBOB U ropusoHTaIM (MIMpPUHA BOJAHOHM 3aBeckl) - 14 Mm;
MPOTHBOTIOXAPHEIX | 3 deKTHBHAI MIowans - oT 70 mo 80 M%; sddexTnBHAS

g BOJSHBIX 3aBeC, TOJIIMHA - 1 M.
| | PeAycMaTpuBaeMbIX I'panurpl (0 TOpHU3OHTANM) BOJASHOH  3aBechl
BHE 371aHUH. JIOJIXHBI BBICTYIIATh 3a MPOEKIUIO 3CTaKabl ¥ IUIOMAIKH

TlpenycMaTpuBaeTcsl | 3cTakajibl, OTIPAaHHYHWBAIONIEH MJOM@AAbF BO3MOXXHOIO
TaKke KOMOMHALIUS | aBapUHHOTO IMpPOJIMBA, a TaKXKe I'PAHHUIB! 3alIMIIAEMBIX
IIPOTUBONOXKAPHBIX | 3JaHUH U pe3epByapoB, He MeHee, ueM Ha 1 MeTp B 06e

pa3phIBOB, CTOpPOHBI.
IIPOTHBOIOXKAPHBIX PacueTHyl0 MNpOAODKHTENBHOCTh pabOTEl BOASHBIX
CTEH U 3aBECHI. 3aBeC Ha J3CTakaje cieayeT IpHHMMAaTh HE MEHee
IIPOMEXYTKa BPEMEHH, TpebyeMoro s

rapaHTHUPOBaHHOTO  ITOKUIAHHS JKEJIE€3HOAOPOXHBIM
COCTaBOM YYacTKa J>K/E IyTH OT OmwKaimero K
TUIOIIAJKE JKeJe3HOAOpOXKHOro cemadopa (o Xomy
ABVDKEHWS JK/I COCTaBa) M [JO IPOTUBONONOXHON
pasMellieHHI0 3Toro cemadopa, TIPaHHLB! ILIOIAAKH
HedTeba3sl, HO He MeHee 30 MUHYT.




OrcyTcTBHE H

Ne | HEROCTATOUROCTS KoMmneHcupyomue MEpOnpHATHA
/i HOPMAaTHBHbIX py10 porp
TpebOoBaHHUi

PacueTHy10 NMPOAOIKUTENBHOCTE pabOThI OCTAIBHBIX
BOASHBIX 3aBeC cleAyeT IpPUHAMATh HE MeHee
IPOMEXYTKa BpeMeHH, TpeOyeMoro [uig TYyLIE€HHUs
nokapa.

Ilpenen oOrHecTOMKOCTH HECYLIUX KOHCTPYKLHUH
HABECOB 3CTaKaibl AokeH ObITh He MeHee R120. Ilpu
3TOM BOJSHOE OXJAKAEHHE YyKa3aHHBIX KOHCTPYKLHUH
JOITyCKA€TCS He NpeayCMaTpHUBAaTh.

Jcrakaza AoKHA OBITH OCHAllleHAa CTallMOHApHBIMU
CHCTEMaMHU BOJIOTIEHHOT'O MOKapOTyICHUA U
obecnieunBatomieli  mojayy MeHBl OT  CTaHIMHU
NOXapoTymeHus1 oO0bekTa Ha Bce K/ LHUCTEpPHHI,
pasMelllaeMble B CEKLHMM 3CTaKajbl, OTpaHUYUBAOILEH
TIoIIab BO3MOYKHOTO aBapHHHOIO poauBa
HedTenmpofykra, B KOTOPOH NpOM3OLLIO 3aropaHue
IUCTEPHBI, @ TAKXKE HA MOBEPXHOCTH MPOJIKBA MPOAYKTa
B 3ToM cexuud. IIpy 3ToM mnopmayy IeHH CleAyer
OCYLIECTBJIATH CBEpXY IO BCEil JNIMHE LUCTEePH, BKIIOYas
1oJiaqdy IeHbI B UX OTKPHITHIE FTOPIOBHHEI.

B xauecTBe npoTuBonoxapHoOH Iperpansl (B MecTax
ee CoKpalleHHs (COKpallleHHe IVII pPacCTOSHUA OT
pesepByapa ¢ THII no TpancopmaTopHoii MoACTaHLIUU
(paxtuuecku 10 M Bmecto 30 M), cokpameHHe I/I
PacCTOSIHUSL MEXAY OIEpaTOPHOH M HACOCHOM TEMHBIX
HepTenpoaykToB (Qaxktudecku 1 M BMmecto 12 M))
IIpeIyCMAaTPHBAIOTCA TMPOTHBOMOXApHBIE CTEHBI 1-TO
THNA B COYECTAaHWH C YCTPONCTBOM BOIJIHOM 3aBECHI C
napaMeTpaMH U3JI0)KeHHBIMH BBIIIE.

Ilpu cokpallieHUH pacCTOAHUI OT pe3epByapa ¢ THII
10 HaCOCHOM CTaHUHUH MoKapoTymeHHs (¢axtuyecku 15
M BMecto 30 M), coKpallleHHe I/l pacCTOSHHUS OT
pesepByapa ¢ THIT o HedTenoBymku (bakTudecku 15 M
BMecTo 20 M), COKpallleHHe I/ pacCTOSHUS MEXAY
CJIMBO-HAJIMBHOTO YCTpPOHCTBa IpHyYaja OO0 KOTEIbHOMN
(bakTuuecku 20 M BMmecto 40 M), COKpalleHHe IUII
pPacCTOSHUA OT KeJIE3HONOPOXKHON CINHBO-HAJIMBHOHR
3CTaKaabl J0 oneparopHoii (pakTuyecku 10 M BMecTo 40
M), COKpallleHHe II/I pacCTOAHUS MEXIAy CIUBO-
HaIUBHOTO ycTpoicTBa nmpudana a0 ABK (¢akruueckn
10 m Bmecto 40 M), mpegycMaTpHUBAcTCS YCTPOHCTBO
BOJSIHOH 3aB€CHI ¢ MapaMeTpaMH U3J10KEHHBIMH BBILIE,




n/m

OtcyTcTBHE 1
HeJIOCTATOYHOCTD
HOPMAaTHUBHBIX
TpeboBaHuM

KoMneHncupyroliie MeponpHaTus

[IpunsaTele  pellleHUss  NOATBEPIAUTb  pacuyeToM
MIOXApHOTO  PHCKA, BBIIOJHEHHBIM II0 METOHHKE,
yTBepxaenHol npukazoM MYC PO ot 10.07 2009 r. Ne
404,

KpoBns, Bcex 3HaHHR rae HapylleHb I\
paccTosiHUA, HOJDKHA OBITh BBIOJHEHA W3 HETOPIOYMX
MaTepHaloB.

s cKiaaoB
He(TEenpOayKTOB
(nedrebas):
pa3MelliaeMbIX Ha
npuyae.

KoHTpons  cBapHBIX  LIBOB  TPYOOIpPOBOAOB
pazvorpa)u4ecKUM METOAOM M JOINOJHUTENbHBIN
KOHTPOJIb CBapHBIX LIBOB YJIbTPa3ByKOBBIM METOOM.

YcraHoBKa NaTYHUKOB, PETUCTPUPYIOIIHX
3afpeeibHble TapaMeTpbl paboThl TEXHOJIOTHYECKOTO
o0opynoBaHUs (HaBNEHHUH, TEMIIEPATYphl, 3aCOpEHH
GunLTPOB M T.A.) C aBTOMATHYeCKOH OOKMpOBKOM
TEXHOJIOTUUECKOT0 IpoIlecca M BLIBOAOM HHGOpMaluu
AUceTyepy.

YcTaHOBKA Tra30aHaIM3aTOPOB, pPETHCTPHPYIOLINX
pasrepMeTHU3alMI0 TEXHOJIOTHYeCKoro o0opyIoBaHHS
(pa3znuBa HEQTEMPOAYKTA).

YcTaHOBKa NpOAYyBa€MOR Orpaabl M3 HErOpIHOYHX
MaTepHaJIOB BBICOTOH HE MeHee 2 M.

OGecrieyeHHe  BO3MOXHOCTH  IIepeKaykKd U3
pesepByapa B pe3epByap B ClIy4yae BO3HHKHOBEHHS
aBapUiHOM CUTyalluH.

B cucreMy npoTHBOMOXApHOH 3alIUThl KOMILIEKCa
BXOJAT:

- KOHCTPYKTHUBHblE ¥ TEXHOJIOTHYECKHE pELIeHHA,
obecrevnBaolLie CBOSBPEMEHHYIO 3BaKyallHIO JIIOAEH U
HX 3aILUTY OT OMAcHBIX (aKTOPOB HOXKapa:

- ycTpoiicTBa, OrpaHMYHBaIOImMe 0Opa3oBaHHE
roproded Cpeipl, IUIONIaAb pO3JMBa HEPTENPOAYKTOB,
UCTOYHHUKOB 3a)KUT'aHHS W PaclpoOCTPaHEHUS OrHA X
JbIMa;

- Hapy)XHOe TNPOTHBONOXAapHOe BOJOCHAOXKEHHE H
CTallHOHapHOe TIOXKapOTyLIEeHHE (o6opynoBaHue
TEXHOJIOTHYECKUX IUIOIAAoK M Hedreba3pl yCcTaHOBKOM
MEeHHOT0 MOXApOTYLIEHHWS Ha OCHOBE (PTOPHPOBAHHOIO
nmIeHKkooOpasyiomero neHooOpa3oBarens M BOJSHOHR
3aBecoii);

- aBTOMaTH4ecKas [To)KapHas CUTHATH3aLUs;

- OTIOBEILIEHHE O MOXKape U yIpaBJIeHUE IBaKyallHe;




OrcyTcTBHE U
Ne | HemOCTaTOYHOCTH
/i HOPMAaTHBHBIX
TpeOOoBaHUM

KoMneHcupyomue MeponpusTUs

-yCTpPOHCTBA IS 3alUTHl pe3epByapoB HE MeHee
IBYX IIEHHBIX Kamep;

-IIPUHATHA PacUeTHOr0 BpeMEHH TYILIEHHA IIoXKapa
paBHOro 15 MuH;

-MCIIONIb30BaHUSA NeHOOOpa30BaTeNs, pacCHUTaHHOTO
Ha UCIIOJIB30BaHUEe ¢ IPUMEHeHHEeM MOPCKOU BOJBI,

IlpenycMoTpeHa paspaboTka OMEpaTMBHOTO IUIaHA
NOXapOTYICHUA c ONHMCaHUEM IeNCTBHI
of6CiIy’)XHBalOLIero  MepcoHalla I[pH  [oXKape |
cornacoBanus ¢ I'Y MYC Poccun no ApXaHrenbCkoi
o61acTy ONEPAaTHBHOTO TUIAHA [10XKAPOTYIEHHS.

OOecrnieunBaeTcs mnepefada CHrHaja O I[IOXKape B
aBTOMAaTHYECKOM pEXHUME B IIOXapHYK uacTe Ne7 T.
CeBeponBHHCK, yi1. JlecHas, 48A.

Jono/JHuTe/IbHble MEpPONPHSATHS, HANpaBJIeHHbIE HAa KOMIIEHCHPOBAHHE
HeJ0CTAIOHUX HOPM NIPOCKTHPOBARHHS H HA OTCYTCTBHE HOPMATHBHBIX Tpe0OBaHUi:

O6wmue TpeGoBanus:

Bpems npubsiTia 6mukaiiiiero noapasaeneHus MoXXapHOH OXpaHs! HE AODKHO
npesbHUAaTh 10 MUHYT.

OtkpblTas Mpoknaaka TpyOONPOBOXOB JUIS CHCTEM TIOXKApOTYIIEHHI H
IPOTHBOIIOKAPHOTO BOAOCHAOMXEHUS AOMYCKAeTCA INPH BBINOJHCHUH CIIEAYIOMIETO
YCIIOBHMSL: TIpeiesl OTHECTOHKOCTH OIOp TPYOOIIPOBOJOB, ITPOXOAAIIMX AOKEH OBITH
He MeHee REI 240. Ilpm aToM gomyckaercss HUCHOJIB30BaTh MHOTOCIONHEIE
OrHe3alMTHBIE TNOKpHITHA. IIpH 3TOM crienyer mnpeaycMOTpeTh MEpOIPHATHS,
obecrneyuBaoOIUe TP BO3AEHCTBHY Mokapa paboTocnnocoOHOCTh B T€YEHHE BpEeMEHH
He MeHee HeoOXO0AUMOro AJIs TYLIeHHS I10XKapa.

TpeGoBanns K pa3sMeLICHHIO 3JaHHHA, COOPYKEHHH H HAPYKHBIX YCTAHOBOK
Ha TePPUTOPHH:

I'eHepanbHBI IUIaH JOJDKEH pa3pabaThiBaTbCsl € YYETOM TEXHOJIOTUYECKOTO
30HHPOBaHHUA, GJIOKOB 3JaHHH U COOPYKEHHH.

TpeObopanus noxxapHoii 6e30MacHOCTH AJIS OPraHH3aUHH NOKAPOTYHICHHS
Ha o0nekTe:

PacueT Hapy>XHOTO IIPOTHUBOIIOXKAPHOTO BOJAONPOBOJa IUIOIIAAKH IPOU3BECTH B
cootBeTcTBHH ¢ CII 8.13130.2009 «CucteMsl npoTHBONOXapHOH 3a1MThl. FICTOUHMKH
HAapy’)KHOTO  TMPOTHUBOIMOXXAPHOTO  BoAOCHaOKeHMsa.  TpeGoBaHMA  MOXapHOH
GesomacHoctT» u  CIT 155.13130.2014 «Cknamnel HepTH ¥ HeDTENpOAYKTOB.
TpeGoBanusa mo)xapHoH 6e30MacHOCTI.

O6mmit pacxon BoAbl Ha HapyXHOe M BHYTpEHHee IO0)XapOTyllleHHe 3MaHHUH,
COOPYXEHHNH H HApyXHBIX YCTaHOBOK IUIOLIJOK TNpPHHHMATh, KaK HauOONbIIHA
CYMMapHBI{ pacxoA BOABl JJIA HyXJ [OXapOTyWICHHS IIpH  BO3MOXHOM



BO3HMKHOBEHWM OJHOIO IOXapa B OJHOM H3 3[aHHH, COOPY)XEHHH WM Hapy>KHOM
YCTaHOBKY Ha TEPPUTOPHH.

IIpotuBOmOXKapHOe BoxOCHAOXKEHHE Ha TEPPHTOPUH IUIOMAAKH JODKHO
obecneurBaTbCA OT MOXAPHBIX TMAPAHTOB, PACMONOKEHHBIX HAa PACCTOSHHH He Golee
150 MeTpoB apyr oT gpyra.

OpraHH3anHOHHO-TeXHHYECKHEe MePONPHATHH

B npouecce cTpouTenscTBa HEOOXOIMMO 0GECTIEUHTS:

IPUHOPUTETHOE BBITIOJTHEHHUE HMPOTHBOIOKAPHBIX MEpOIIPUATHIA,
NpelyCMOTPEHHBIX HOPMAaTHBHBIMH JIOKYMEHTAaMH IO MOXapHOH Oe30MacHOCTH H
Hactosmumu CTY;

cobmonenue TpeboBaHMiT MOXapHOM  0e30macHOCTH, YCTAHOBIIEHHBIX
TEXHUYECKUMU PETJIaMEHTaMU, IPUHATHIMU B COOTBETCTBHY ¢ DellepaibHBIM 3aKOHOM
«O TEXHUYECKOM peryIupOBaHUI»;

10Xapo6e30I1acHOe NMPOBEIEHHE CTPOUTEIHHBIX U MOHTaXHBIX padoT;

HaJIHYUe U UCTIPABHOE COJlepXKaHUE CPEACTB MPOTUBOIIOKAPHOM 3aIIUTHI.

Jlo MoMeHTa BBOJ1a 00BEKTa B SKCIUTYaTallHIO ClIeayeT:

pa3paboTaTh clielManbHble NIpaBHa MOXKAPHOH OE30MaCHOCTH, YYMTHIBAIOILHE
0c006EeHHOCTH 00BEKTA U CHELU(PHUKY €ro MOKApHOM OMACHOCTH.

[Inag TymeHuss moXapoB JOJDKEH OTpaXaTh OPraHM3alHio, CBA3b,
HHQOPDMHMpPOBAaHHE U pearupoBaHHE I[IPH pa3IMYHBIX pasMepaX U YCIOBHAX
BO3HUKHOBEHUS 110Xapa ¥ BKIIIOYATh:

ONKMCAHHUS CUTHAJIOB, CXEM, IIOPAJIKA OMOBELICHHUS;

pacnpeseneHue 00s3aHHOCTEH MeXIy PYKOBOAMTENAMH, KOOPAHHATOPaMH,
YWIEHAMHd  IIOKapHBIX  MOApa3JieJIeHUH U COOTBETCTBYIOUIHE  HOJDKHOCTHBIE
UHCTPYKLUHY;

nepedyeHb HaMeYeHHBIX K IPUMEHEHHIO CHIT i CPEICTB;

HHCTPYKLHIO IO OLeHKe OOCTaHOBKH, YpPOBHIO pearipoBaHUsA U BBIOOpY
BapHaHTOB JICHCTBHUI;

OIUCAHMs CPEJCTB CBA3UM H KOMMYHHMKALUN U APYTyi0 HEOOXOAUMYIO HH(OPMALIHIO.

KoMmneHcupyronie HMHXEHEPHO — TeXHHYECKHe UM  OPraHH3alUOHHBIE
MEpPONPUATHA MO OOECHEeYEHHIO TMOXApHOH ©6e30MacHOCTH IIpH IIPUMEHEHHH
IIPOTHBOMOKAPHBIX nperpanm, IpeICTABNAIOIHM coboit KOMOUHALIUIO

NPOTHBOMOXAPHBIX  Pa3pblBOB M INPOTHUBONOXKAPHBIX  BOJSHBIX  3aBeC,
npeaycMaTpuBacMbIX BHE 3)IaHl/II71, a TakKXe KOM6I/lHaIIHI/I IIPOTUBOITIOXAapHBIX
Pa3pbIBOB, IPOTHBOIOKAPHBIX CTE€H U 3aBECHI HE IPOTUBOPEYUT MOJIOKEHHAM 4. | CT.
69 denepaneHOro 3akona ot 22.07.2008 Ne 123-03 «TexHuYeckud periaMeHT o
TpeboBaHMIX MoKapHOH Oe3omacHocT». Ilo IMPHUHATBIM peIleHHsAM IPEeJOCTaBJICHO
TEXHHYECKOE 3aKIIOYeHHe II0 OLEHKe II0KapHOI'0 PHCKa, IIOXTBEPKIAIOILEE
COOTBETCTBUE IOXApHOTO pHCKa Ha OOBEKTE 3alluThl AONYCTHMBIM 3HA4YCHUSAM,
BBIITOJTHEHHOE 110 METOAMKE, yTBepxaAeHHOH mpukazoM MUC Poccun ot 10.07.2009 Ne

404.



[TonoOHbIE HHKEHEPHO — TEXHHYECKHE W OPTraHHU3AlHOHHBIC MEPONPUATHS IO
ofecreyeHNI0 MOXapHOW ©€30MacHOCTH paHee COrJacOBBIBAIMCH HOPMATUBHO-
TEXHUYECKUM coBeToM J[lemaprameHTa HaasopHod aearensHoctd MUC Poccuu

(3axmouerue ot 21.03.2013 Ne 4, mportokon 3aceganus HopMaTHBHO-TEXHHUYECKOTO
coseta JJHJ{ MUC Poccuu ot 24.12.2009 Ne 17).

3. PenieHne HOPMATHBHO-TEXHHYECKOI0 COBETA:

PaccMoTpeB cnenuanbHble TEXHUYECKHE YCJIOBHS B 4YacTH ObGecrnedeHus
noxxapHo# ©6€30IacCHOCTH IO TEXHHUYECKOMY IIepeBoopyxeHuto Heptebasst AO
«Tpouna» ¢ ycraHoBkoi#t naru emxocreit (3000 M B KommdecTe 4-x wrT.,1000 M’ B
KoJIM4ecTBe | IUT.), JOMONHUTELHO K JABYM IPOMEKYTOUHBIM eMkocTaM (1000 M B
KOJIMYECTBE 2-X IIT.), CIMBa/HANUBA XX/J] U aBTOLMICTEPH, PACIIOJIOKEHHOH 10 afpecy:
ApxaHrensckas obnacte, r. CeBeponBHHCK, npoe3n Yasauid, 18, pazpaborannsie 00O
«01 TPVYIIIl» ¥ O3HAKOMHUBLIUCh C KOMIUIEKCOM WHXXE€HEPHO — TEXHHUYECKHX H
OpraHU3aLMOHHBIX MEPOIIPUATHIA M0 0OecreyeHUIO MOKapHOH 6e30MacHOCTH, a TakXKe
IPEICTABICEHHBIM TEXHUYECKMM 3aKIIOYEeHHeM II0 OLEHKE II0KapHOro pHCKa H
YUWTHIBas paHEe COINacoBaHHBIE pemeHus (3awmoueHue ot 21.03.2013 Ne 4,
npoTtokon 3acefaHus Hopmatusno-TexHuueckoro cosera JIHJI MUYC Poccuu ot
24.12.2009 Ne 17), HOPMATUBHO-TEXHUYECKUH COBET CYHTAET BO3MOXHBIM
COTJIACUTLCA C MpeiaraéMbIMU TEXHHYECKUMHU pelIeHUAMH.

[Tpy mpoeKTUpOBaHUH, CTPOUTENLCTBE M SKCILTyaTaluu oObeKTa JODKHEI OBITh
coOMIoIeHb]l B IOTHOM 00BbeMe TpeOOBaHUS NOXKapHOH 0e3011acHOCTH, U3NI0JKEHHBIE B
QenepanpHoM 3akoHe oT 22.07.2008 Ne 123-03 «Texuuueckud perjiaMeHT o
TpeGOBaHUAX MOXKapHO#i Oe3omacHoCTH» U pa3paboTaHHbx CTY.

OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh WUCXOAHBIX JAHHBIX U COOTBETCTBHE
IIPOBEACHHBIX PAacyeTOB METOJUKe, yTBepxkAeHHOH mnpukazoM MUC Poccuu ot
10.07.2009 Ne 404, neceT uCOMHUTENL pabOTBL.
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YTBEPXJIAIO
["eHepaJbHBIN AUPEKTOD

JOKHOCTE, HAHMEHOBAHHE OPraHH3auHmM

AO «TPOUILIA»
4HKa (HHBECTOpA)
= Haiina A.B.
JHYHAA NOANHCE HHHUHANEI, d)ﬂMH,'[“H
« » 2017 r.

CIIEHUAJIBHBIE TEXHUYECKHUE YCJIOBUSI
Ha MPOEKTHPOBaHHUE, B 4aCTH o0ecrieyeHus MoKapHoi 0e30acHOCTH 00beKTa:
«Texnnveckoe nepeBoopyxenue HepTebassl AO «Tpouua» ¢ yCcTaHOBKOMH MATH eMKO-
creit (3000 M’ B KOTMYecTBe 4-X wT.,1000 M’ B KONMuecTse 1 [IT.), JTOTIOJTHUTEIIbHO K
JIBYM MPOMEKYTOUHEIM eMKocTsiM (1000 M B KonuyecTBe 2-X IIT.), CJIMBA/HaIUBa XK/1
n aBrouncTepH» AO «Tpouuar, pacnonoxenHas mo aapecy: 164520, Apxanrenbckas
o6nactb, r. CeBepoABHHCK, poe3n Yasuwmii, 18.

Paspaborano:
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Cnucok uenoanaureaeit CTY

PykoBoaMTEDb pa3paboTKH:

JlupekTop I~ B.A. ®omuues
(NOJIZKHOCTB) (nuq't;bn ATOAMHACH) (MHALMATR, PaMHINA)
UctioHUTEIH:

JKcnepT o Bonpocam ]
oJkapHo# Ge30macHOCTH // B.10. Ko3nos

(10JPKHOCTh) (ﬂH‘méﬁ'noﬂnlicb} (MHHLHAIBL, hamusins)
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1. O6mHe MoJ0KeHHS

1.1. HaumenoBanpe H ajipec 00bCKTA

O6bekr: «Hedrebasa AO «Tpouua»

Pacrionoxennas 1o azapecy: 164520, ApxanrejibCkas o6nacts,r. CeBepoABUHCK, M1PO-

e3n Yasunii, 18.

1.2. CpeeHns 0 3aKa34YHKe CTPOHTENBLCTBA

AxruonepHoe o6mecTso « Tpowiay»

MHH 2902006220 KI1I1290201001

FOpuauueckuit anpec: 164500, ApxaHrenbekas 06sacTh, r.CeBepoOABUICK, MPOC3N
Yasiuuit, 1.18

p/c 40702810404260111668 B Otnenenue Ne637 Chepbanka Poccun, ApXaHrelbek
BUK: 041117601, x/cu 30101810100000000601

8 CBeICHHS O 1eHepAJBLHOM NPOEKTHOH Opranu3anuy
3A0 HI1O « TEXKPAHOHEPI'O»

600009 r. Bnajumup, ya. Honuns Ocunenxo, . 66.

Ten. (4922) 33-15-50

BUK 041708602

K/c 30101810000000000602

P/c 40702810810040100419

MHH 3328401520

KIIIT 332801001

Baaaumupekoe otaenenue Coepbanka Poccun Ne3611 1. Bnajumupa
e-mail: zema@tke.ru

1.4. Caepenns o pazpadorunxe CTY

000 «01 I'PYIIT»;

MHH 5249123708;

KITIT 524901001

OI'PH 1125249006079,

PacuerHbiit cueT: 40702810742160005569 8 Bonro-Bsitckom banke Coepbanka PD
B r. Hmwxnem Hoeropoze;

K/c30101810900000000603;

BUK 042202603;

Anpec: 606037, Hikeropoackas o01acTs, r. [I3epKHHCK, yil. [Terpuinesa, 29-53.
Tenedon: 291-45-30.

Jupexrop — ®omuges Braaumup AnjapeeBuy

E-mail: vlafom@mail.ru.

OOuiecTBO ¢ OrPaHUYEHHOH OTBETCTBEHHOCTHIO ««01 T'PYIIIl» akkpeguToBaHa
MUC Poccum B KauccTBE OpraHu3alliM, OCYILECTBISIOUIEH IeATENBHOCTL 110
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HATpaBNEHHIO: 0OCIeN0BaHie O0BEKTa 3allMThl, IPOBCACHHC pacueToB IO OLEeHKe
[MOKAPHOTO PUCKA, MOJrOTOBKA BBIBOAA O BBIMOJIHCHHH (HeBLITONHEHUH) YCJIOBHH
COOTBETCTBHA 0OBEKTA 3AILMTHl TPeOOBAHMAM NOXKAPHOH Oe30MACHOCTH U pazpadoT-
Ka Mep 1o 0becrneyeHUIO BbIIOTHEHHS YCIIOBHIA, IPH KOTOPBIX OOBEKT 3ALLHTI Oy-
JleT COOTBETCTBOBATH TPEOOBAHHAM TOKAPHOH 0e30MaCHOCTH.

CBU/IETCIBCTBO 00 aKKpeAUTalluy BbI/IAHO 29.08.2013 r. Ne660/B/0532.

2. Ocnosanus aas paspaborkn CTY

CrieLaibHble TEXHUYECKHE YCIIOBHS Ha IPOEKTHPOBAHHE, B HaCTH obecrieyeHus Mo-
sKapHOH Ge30MacHOCTH paspadoTalbl Ha OCHOBAHHMH:

.8 ¢r.6 denepanbHoro 3akona or 30 nekabps 2009 roaa Ne 384-@3 «Texnuueckun
persiaMeHT 0 6e30MacHOCTH 3/aHHH 1 COOPYKEHHHY;

cr. 20 @enepanbioro 3akona ot 21 Jexadbps 1994 roga Ne 69-®3 «O mnoxkapHO#
6e30MacHOCTHY;

i 2 cr. 78 dejsepanbHOro 3aKoHa oT 22 Mioni 2008 r. No 123-®3 «TexHuueckui
persament o TpeboBaHUAX MOKAPHOH De30macHOCTHY;

0. 5 TTo0KeHHs O COCTaBe Pa3/iesioB MPOESKTHOM JOKYMeH TaluH 1 TpeboBanuix K UX
COIEPIKAHUIO,  YTBEPHKJIEHHOTO [Noctanosnenuem Ilpaurenscrsa  Poccuifckofi
®epepauyn ot 16 denpans 2008 r. Ne 87.

npukas MUC Poceun ot 28.1 12011 r. Ne 710 "OO6 yTBEpKIACHUM
AJIMMHHCTPATHBHOTO pernamenTa MHHHCTEpCTBA Poccuiickoit Menepauuu 1o jaejiam
1“pa)1(n.aucl<oﬁ 000pOHbI, Yype3BbIYAHHBIM CHTYallWsiM H MTUKBHJIALMAK TOC/IEACTBIH
CTUXMIHBIX GECTBHI MPEeJOCTaBIeH s TOCY/IapCTBEHHOH YCIyTH MO COrJIacoBaHHIO
CHCHMANBHBIX TEXHHYECKMX YCIOBMH Juisi OOBEKTOB, B OTHOWICHHMH KOTOPbIX
OTCYTCTBYIOT TpeGOBaHUs NOKAPHOH DE30MacHOCTH, YCTAHOBICHHLIC HOPMATHUBHBIMH
[paBoOBBIMK akTamMu Poccuiickoi Qenepaliii ¥ HOPMATHBHbIMH JIOKyMEHTaMH 110
MoXapHOW 0e30MacHOCTH, OTPAKAKOIIHUX criemduky obecreyeHus HX MOKAPHOH
6e3011aCHOCTH M COZEPIKALMX KOMILIEKC HEOOXOAMMBIX MHKEHEPHO-TCXHHHCCKUX H
OpraHU3alMOHHbIX MEPOIIPUATHHI 11O obecrieueHnIo UX N0KapHOH GesonacHocTH";
npuxaza Munctposi Poccun No248/TTP ot 15.04.2016 r. «O nopsiake pazpaboTku M
COTIACOBAHMS CTIELMATBHBIX TCXHUYECKUX YCJIOBHH IS pa3paboTKH TPOEKTHOH
JIOKYMEHTAIIHH Ha 00BEKT KamUTalbHOrO CTPOMTEIBCTBAY,

3. Heobxoaumocts pazpaborkn CTY

HeoGxoaumocts paspaborkn CTY obycioBieHa OTCYTCTBHEM W HEAOCTATKOM
HOpMAaTHBHBIX TpeboBaHHH 1O nokapHoi 0e30nacHOCTH /Ui [aHHOro obbhexTa
CTPOMTENILCTBA, 4 UMEHHO!

- NpPOTHBOMOXAPHBLIM  MperpazaM, MpeACTaBIAIOLIHM coboif  KOMOMHALIKIO
MPOTHBOIIOYKAPHBIX  Pa3pbIBOB M IPOTHBOMOYKAPHBIX BOJISHBIX ~ 3aBecC,
npeaycMaTpuBacMbIX BHE spanuii. [lpegycmarpuBaetcss TakxkKe koMOHHAIMA 11/T1
Pa3pbIBOB, /11 CTEH W 3aBECHI.
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- Jlns cknaoB HeTEMPOLYKTOB (gedTeba3): pazMelaemMpIX Ha Nprale.

4. O61acTh NPHMEHEHHS
4.1. HacTosilige crielMagbHble TEXHUIECKHE yCIIOBHA, pacnpocTpanAloTe TOJBKO Ha

3J1AHUSI, COOPY/KEHHMs W HApYIXKHDbIE yCTAHOBKH, BXOZISIIME B COCTaB «Hedredaza AO

<<Tp0nua», pacOIOKEHHOH 110 aapecy: 164520, Apxanrensckas —00.1aCTk.
. CepepoapuHck, rnpoess Yasguuid, 18 ne MoryT ObITh YACTHYHO WM MOJHOCTBI

paCH]DOCTpaHCHbI Ha Jipyrue 00BeKThI.

4.2. B nacrosimem CTY npuBeieHbl HOPMbl, COJEpPIKALIMC TCXHHICCKHC TpeboBaHHs

Ha NpoekTHpoBaHUe 0OBCKTA, B YacTH obecreyeHHs noXxapHoi 6e30macHOCTH, H He

paccMaTpUBAIOTCS  ApYrue  acrekTsl obecrieyenuss  ero  0e30MacHOCTH M

IKCTIIyaTalOHHOM Ha/IeKHOCTH.

43 CTY sBsIOTCS TEXHWYECKHMH HOpPMAaMH, cojiepaliue (IPUMEHHTENLHO K

JIAHHOMY OOBLEKTY) AOTIONHUTE/IbHbBIE H OTCYTCTBYIOIIHE TEXHHYECKHE TpeGoBaHIs B

obnacTy noxapHoil 6e3011aCHOCTH, OTPAXKAIOILHE 0cobeHHOCTH 00beKTa.

4.4. Paspaborka CTY BeimosiHeHa ¢ yd4éTOM Beex TpeboBaHMi ACHCTBYIOUIHX

3aKOHOHATENBHBIX 1 HOPMATHBHBIX JOKYMCHTOB Poccuiickoii deaepanuu.

4.5, TpeGosanus, He ykaszauupie B CTY, ciejtyer npeiycMarpuBarh B COOTBETCTBHH C

AeHCTBYIONIMMHA HOPMATHBHBIMI JOKYMEHTAMH 110 nokapHo# 6¢30MacHOCTH.

5. KpaTkoe onncanue 00beKTa H aHAJIN3 MOKAPHOH ONACHOCTH

«Texunueckoe nepesoopyxenue nepredassl AO «Tponuar» ¢ YCTAHOBKOH IATH M-
kocteii (3000 m* B komyectse 4-x ., 1000 M® B KosidecTse | 1IT.), IONOJIHM e 1b-
HO K JIByM HpOMEXYyTOuHbIM emkoctsim (1000 M' B KOJMYECTBE 2-X IUT.), CIIH-
pa/nannsa /1 ¥ asronmctep» AO « Tpoutar.
Hedrebaza AO «Tpouua» sBisiercsi CaMOCTOATENbHBIM 00BeKTOM, O0ecieYnBaro-
M nepesanky Hedrenpoaykros. Hedrebasa AO «Tpouua» pacrosoxeHa no ai-
pecy: 164520, Apxanrenbckas 061acTb, r. CeBepOABHHCK, MPOE3L Yaguuii, 18.
Hedrebaza AO «Tpouua» BIONHAET (YHKUMIO MEPEBANKH TEMHBIX M CBETILIX
He()TENPOAYKTOB C HKeJIe3HOAOPOXKHbIX LIHCTEPH B MOPCKHE TAHKCPDI H ABTOMOOMITB-
Hble LueTepHbl. Ha TeppuTopun nedredassl HMECTCS KEJIE3HOIOPOMKHBIN [TyTh 1715
MpUeMa JKene3HoI0pOKHBIX BaroHOB-LUKCTEPH, TYIHK € SNEKTpHUECKOH J1e0eaKOlH.
O6vem nepesanky He menee 9000 TOHH B MeCHLL.
- 110 Ha3HAYEHUIO — MepeBaloyHas (nepeBajka ¢ KeJe3HOA0POKHOIo TPaHCIIopTa Ha
BOJHBLI ¥ aBTOMOOWIBHBIH Tparcnopr) — BHTII 5-95 pasnen 2.
- 110 TPAHCIIOPTHBIM CBA3SM BOJIHO— JKEJIC3HOAOPOXKHAs — BHTII 5-95 pasnen 2
Ob1mas BMECTUMOCTD:
- 2500 TOHH TaHKEpHOE XpAHEHHUC Ma3yTa
- 1800 ToHH XpaHeHHEM Mas3yTa B pe3epByape
- 1500 TOoHH TaHKepHOe XpaHCHHE JU3e/IbHOe TOMIUBO
- 300 ToHHXpaHeHHe au3ensHoro Tormea B PI'C
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Tum OT1O 3.2, 11l ki1acc onacHOCTH Mo | 16-@3.

Pesxim paboTsl 365 fHei B rony (nMpueM/OTIIYCK).

pyzoobopot 150 000-400000 TOHH B roj — 2 Kjlacc B COOTBETCTBHH C BHTIT 5-95
Tabnuua 1.

Ha teppuropun Hedreba3zbl MMEETCs MOIylbHAA mapoBas KOoTesbHas 1IPOU3BOJH-
TenbHOCTHIO 6.4 T/yac, /Uisi TEXHOJIOTHYECKHX HY XL

Ha reppurtopun Hedyreba3pl MPOSKTHPYETCH pe3epByapHblii 1apk 00bEMOM Pe3epBy-
apa PBC —3000 »’ ,PBC —1000 M3, HacocHasi CTAHIMS C MSTHIO HEKTPOHACOCHBIMH
arperaramy, CJIMBOHATHMBHAS [UIOLLAKA MO/ HABECOM JUTsl aBTOIMCTEpH 00beMoM 33
Ky0. M, 110/13eMHbIe EMKOCTH JUIsI cbopa cTOYHBIX (€ HedTenpoyKTaMu).

Tyuwenue moxapos B ABAPHIHBIX CHTYAlHAX OCYUICCTBIACTCA CUJIaAMH TIOXKapHOH
yacta [TU-7 r. CeBepoasusck, yn. Jlecnas, 48A Haxosgieics Ha paccroaHuu 4,32
kM oT Hedre6assl. [ IpHOBITHE TOXKAPHOIO MO/IPA3/ACIICHIA B MIOPT COCTABUT He Ooee
10 MuUHYT.

Ocnanlenne Hedredaspl NEPBUYHBIMH CPE/ICTBAMH [10’KapoTyLIeHHsS COOTBETCTBYET
tpeGoBanusM npuaokeHus [IpaBui MPOTHBOIIOXKAPHOTO peXknma B Poccuiickoit de-
Aepaliii, yTBEPXK/IEHHBIX MOCTAHOBICHHEM | Ipasutenncrsa Poccniickoi (derepauyun
ot 25 anpens 2012 r. Ne 390.

Jlna 3awmTel OKpysKaiowleil cpeabl OT MPOTHBOB, BO3MOXHBIX Ha TEPPUTOPHH
Hedrebasbl UMEIOTCS NPUEMHBIE MOA3EMHbIC pesepByapbl s cbopa CIyHaiHbIX
(aBapuiiHbIX) IPOJIMBOB H 0KAEBBIX CTOKOB.

Texuuueckoe nepesoopyskenne nedredasnl npejaycMaTpuBaeT:

- YCTAHOBKY OJHOTO TIPOMEXYTOUHOTO BEPTHKAIBHOTO CTANBHOrO pesepByapa
(PBCII-1000c orpaxmdenuem naiusa 897 M), npuBe/ienHoi BMecTuMocTH 900 M?, U
YeThIpEX BEPTUKAIBHBIX CTATBHBIX PC3CPBYapoB (PBC-3000¢ orpanuyeHnemM HallMBa
2700 m?),npuBeleHHOH BMECTHMOCTH 10800 m’. PezepByapbl pa3MelLleHbl B 11POCK-
THPYEMOM pe3epBYapHOM NapKe 1o [uiaHy, MpeiycMOTpeHo 00GBAJIOBAHKME KAXKIOIO
PBC.

Cpernbie Hedrenponykrsr: asa PBC-3000;

Temubie HeTENPOYKThI: OIHH PBC-1000 u opun PBC-3000;

Kpome Toro npejtycMOTpeH O/IMH PBC-3000 B KauecTBe aBapuMHOro.

BepTHKalbHble pe3epByapbl OCHALIEHbI npubopamu KHI1, MonHHETIpUEMHUKAMH,
MIOMAAKAMY 00CTyKUBAHKs, LIAXTHBIMH JICCTHHIIAMH, o6opyloBaHieM 6e30MacHo-
ctu (npoekt PBC-1000 1 PBC-3000paspaboran OO0 «IICK Hedrexum»).

- YCTAHOBKY TIATH J1€KTPOHACOCHBIX arperaTosn [POM3BOIMTENBHOCTRIO 10 150 M /u
B [IPOCKTHPYEMOI HACOCHOH CTAHUHMH MO IUIAHY.

-U3MEHeHUe CyLIeCTBYIOLIEH XKele3HO0POKHOH ICTaKajbl ClMBa-HATHBA JUIMHHOMN
72 M MO IIPUEM LLIECTH HKEJIEZHOAOPOIKHBIX BATOHOB-LIMCTEPH.

- YCTAHOBKY HAJMBHOWH aBTOMOOHIBHOH CTaKajibl MOJ HABECOM JUIs nipueMa JIBYX

ABTOMOGHIBHOM IUcTepH 00BeMoM 33 KyO.M.
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- CylIeCTBYIOLIAS eMKOCTh Ui cOopa aBapHHHBIX POITHBOB H CTOYHBIX BOZ C aBToO-

MOBHIIBHOI [UI0IMAAKH (¢ HeDTEMPOAYKTaMH).

- OXKAPHBIC MPOE3JIbI.

- TIPOKNAAKY HOBBIX TEXHOJIOIHYECKHX TpyOONPOBOLOB OT HACOCHOH CTaHUMH 10
NPOEKTUPYEMOro MPOMEXYTOYHOI0 pe3epByapHOro napka, ot MPOMEXYTOYHOTO pe-
3epByapHOro napka 10 [IPOEKTHPYEMOH aBTOMOOMIIBHOH JCTAaKa[bl CIHBA-HAIMBA.
Tpy6onpoBoO/bl NPOSKTHPYIOTCS HAA3EMHO HA HU3KMX OTIOpax, IpH IIPOXOHIEHUH
uepes JKele3Ho/I0POXKHBIC IyTH U aBTOMOOMJIBHBIE JIOPOTH TPYOOMPOBObL MPOKJIA-
NIBIBAIOTCS 1O3¢MHO B QyTIsapax.

- YCTAHOBKY T)ﬂeKTpUIIpHBOﬂHbIX 34/IBHKCK Ha prﬁoup()Bonax HarteraHus M BCa-
CBIBAIOIIHX MPOEKTHPYEMBIX HACOCOB. DJIEKTPONPHBOAHBIC 3a[IBHAKKH yCTaHOBICHL]
BOJIM3H 0OBAJIOBAHUS IIPOCKTHPYEMOTO PE3CPBYapHOTo Mapka (Y3en 3anmopHo - pery-
JUpyIoLel apMarypsl), Ha Tpybonposoaax ciuBa ¢ HKENE3HOMOPOKHON ICTAKAbI
(TpeboBaHus K TEXHOJIOTHYECKOMY 000PYA0BaHHMIO II. 5.3 «CnuBOHANUBHBIC DCTaKa-
bl JUISE JIErKOBOCTLTAMEHSIOIIMXCS. ["OPIOYMX HKHAKOCTEH H CHKHKEHHBIX YIJIEBOLO-
poiHbIX ra3oB. TpeGoBaHUs MOKAPHOH OE3011aCHOCTHY ).

- MPOKJIAAKY HOBBIX TEXHOJNOTHYECKHX KaHATH3ALHOHHBIX Tpy6ONpoOBOJOB Juis c6O-
pa J0KAEBBIX BOJ C TEPPUTOPHH MPOSKTHPYEMOTO pEe3epByapHOro napka, ¢ TeppHU-
TOPUM ABTOMOOH/ILHOH HATHBHOM IUIOLIA/KH B IPOEKTHPYEMBIi MO/I3EMHBIH pe3ep-
Byap.

- aBapuiiHble MPOJIHUBBI JIOKAILHOIO XapakTepa JIMKBHAMPYIOTCA CHIIaMH 00CILy KU~
BarolLero nepconana, B coorsercTeuu ¢ IIJIAPH.

- YCTAHOBKY CMIHAJIM3ATOPOB JIOB3PhIBHBIX KOHUEHTPALMi Ha TEPPHTOPHH MPOCKTH-
PyEMOIo pe3epByapHOro napka, rnjiolaaky Haliusa, B HACOCHOM CTaHI[MM, HA TeppH-
TOPUM y3J1a 3aIOPHO—PEryJIMpYIOLIei apMaTypbl.

- TEXHUYECKOE MEPEBOOPYKEHHE 3aTPArMBaeT BCe 3/IaHHs M COOpYkKeHus Hedredasbl
33 UCKITIOUEHHEM 3/1aHHsA KOTeIbHOM ¥ a/IMHHHCTPAaTHBHO-OBITOBOTO KOpITYCa.

OcHoBHBIE TEXHOJOIHYECKHE pelucHHS

TTpoeKTOM NpeyCMOTPEHBI CIIe/IyIOlHe TeXHOIOrHYECKHUE ONepaliii:

- MepeBalKa CBETIbIX HeTeNnpoayKToB (JM3elbHOE TOIUIMBO neTo/3uMa, aBualuoH-
HBIil KEPOCHH, ra30BbIN KOHAEHCAT M JIP.) C KENe3HOAOPOKHOM ICTaKa/(bl B IIPOCKTH-
pyeMBlii pe3epByapHBIil apK, Ha MIOMAAKY Hanusa B ALl v B MOPCKO# TaHkep (110-
TpeOuTEeIb)

- MepeBasika CBET/IbIX HeQTENPOAYKTOB (IM3eabHOE TOIIHBO JIETO/3UMa, aBUALMOH-
HbIIl KEpPOCHH, I'a30BBIH KOHJEHCAT W p.) U3 TAHKEPHOTO XPaHMIIMIIA B XKEIC3HO/10-
POJKHbIE BAMOHBI-IUCTEPHbI, Ha AaBTOMOOMIIBHBIC LIHCTEPHBI

- [epeBaTKa CBETNBIX HE(TENPOAYKTOB (IM3ETBHOE TOILIMBO JICTO/3UMA, ABUALHOH-
HBI KEPOCUH, ra30BBIN KOHJEHCAT U JIP.) U3 IIPOCKTHPYEMOro pe3epByapHOro napka
B aBTOLMCTEPHBI [OCPEJACTBOM MPOEKTHPYEMBIX aBTOMATH3HPOBAHHbLIX YCTPOHCTB

nanusa Tuna ACH
Crpanuna 8 uz 17




{

- BHYTpHUTIAPKOBbIE 1IEPEKAYKH HehTENPOLYKTOB H3 O/IHOTO MPOMEIKYTOYHOTO pe3ep-
Byapa B 1pyroi, B TaHKepHOE XpaHeHHE.

B nacocHOll CTAHLMM BHOBB yCTAHABJIMBACTCA [ISTH 3JIEKTPOHACOCOB BO B3phIBO3a-
nuienHoM ucronHesuu. [Ipon3BOANTENBHOCTD A0 150 m*/u.

Ha koniexTopax HallOJHCHHA W MCPEeKaiKH npeJlycMOTPEHa YCTaHOBKa S/IEKTPOTIPH-
BOJIHOM OTCEYHOH apMaTypbl C MECTHLIM H AUCTAHLIMOHHBIM YTIPABICHUEM H3 ornepa-
TOPHO# 1Sl OIEPATUBHOTO OTKIIKOHEHHA KOJUIEKTOpOB B Cllydae aBapiyu B pe3epBy-
apHOM TapKe Wil B nacocHoii. [IpeaycmoTpeHa CUrHATH3AIAS MOJIOKEHUA «OTKPbI-
TO/3aKPBITOY» OTCEHHON 3JIEKTPONPUBOIHON apMaTypbl B O1epaTopHOM.

[IpoexTOM NpeycMOTpeHa BO3MOXKHOCTD nepeKkaurBaHus CBETJILIX HedTernposyK-
TOB:

- ¢ 3KesIe3HOI0POIKHOM dcTaKaabl B pe3epByapel,

- ¢ JKEJIe3HOI0POKHOM 3CTaKa/lbl B ABTOMOOMIIBHBIE LIMCTEPHBI,

- ¢ 7KeJIe3HOJOPOIKHOHN ICTAKA/IBI noTpebuTeNnto (TaHKep)

- C TAHKEPHOTO XPaHEH!s! B KeNe3HOA0POKHBIC LIMCTEPHBI,

- ¢ TAHKEPHOTO XpaHeHHs B pe3epsyapsl,

- ¢ TAHKEPHOTO XpaHeHus B aBTOMOOMJILHBIE LIUCTEPHBI,

- ¢ pe3epByapHOro [1apKa Ha JKeJIC3HOA0POKHBIC [UCTEPHBbI,

- ¢ pe3epByapHOro napka noTpebuTelno (TaHkep),

- BHYTpHIIapKkoBas nepexadka u 1.1,

Or HACOCHOI CTAHIIMH TIPOKJIA/BIBAIOTCS TEXHONOIHICCKHE, tpy6onposoast /1Y 150-
200.

Onucanne TeXHOJOIHYECKOH cXeMbl HAJIHBA nedTEnpoyKTOB B NPOMEIKYTOM-
HbIC EeMKOCTH.

Cperible HeTEIPOLYKTEI HACOCAMH [IOAIOTCH B pe3epByaphl.

TexHOTOrHUECKOH CXeMOil MpeayCcMOTPEHa BO3MOKHOCTD nepeKkavk COACPHKUMOTo
13 OJIHOTO pesepByapa B ApYroH.

Ha tpybompoBojax BXOja W BbIXO/ad He(TENpPOAYKTOB Yy KakI0ro pe3epByapd
NpeJlyCMOTPEHa yCTaHOBKa apMatypsl ¢ IEKTPOIIPHBO/IOM, PACTIONIOKEHHAS 38 MPe-
nenamMy oOBasoBaHMs (y3el 3aropHO-peryInpyouei apMatyphi), ny6nupyouiei
pyUHbIe «KOPEHHBIE» 3a/IBHKKH, yCTAHOBJIEHHBIE BHYTPH 00BaIOBAHHAL.
DJICKTPONIpHBOHAs apMaTypa 3alefiCTBOBAHA B CXeMax aBapHHHBIX OJOKHUPOBOK, €€
OBICTPONEHCTBIE ONPE/IENICHO ¢ YIETOM KaTeropiy B3PLIBOONACHOCTH TEXHONOIHYE-
CKHX OJIOKOB:

- y pesepByapoB IPOEKTHPYEMOT0 pe3epRyapHOTo napka (6ao0x 111 kaTeropuu B3pbl-
sooracHocTH) - He Goznee 120 ¢ n. 3.20.3 ®HII No96 ot 11.03.2013. «Obmme npasi-
na B3pHIBOOE30MACHOCTH IS B3PBIBONOKAPOONACHBIX XHMHUCCKHUX, HeQTeXHMI4e-
ckux M HebTernepepadaThIBAOLIMX POU3BOACTE [TpenycMOTPEHO AMCTAHIHOHHOS
VIIpaBieHHe 3TOi apMaTypoi H3 onepaTopHOil H CHIHATH3AUHH OTKPBITO - 32KPSi-
TOM.
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PesepByapbl MPOEKTHPYEMOro MapKa OCHAIIEHbL:

- BeHTHIAIMOHHBIMU naTpyOkaMy - 2 .

- npubopaMi KOHTpPOJsi W CHTHAIH3ALMH yPOBHS He)TENpO/IyKTa, MIOTHOCTH H
ypOBIIS TIOATORAPHON BOIBI

- WITYLIEpaMHu BX0J1al BbIX0/a nedrenpoaykra/ly 150-200

- YCTPOHCTBAMH /ISl CJIMBA OCTATKOB HEPTEIIPOAYKTOB H3 PE3€pByapoB

- ci()OHHBIMH KpaHamu JUIS CIHBa [10ATOBApHOM BO/IbI

- JiroKoM nazoM 2600mMm

- CBETOBBIM JIIOKOM, 21T-2500MM

- JIBIXaTeJIbHBIMH KiamaHaMH — 2 HIT.

- JAaTYUKOM TEMIIepaTyphbl

- nenoreneparopom I'TIC 600,

- YPOBHEMEPAMH.

[lokazaHus npuBOPOB KOHTPOJIS YPOBHS BBIBEACHLL B ONMCPATOPHYIO € perucTpaluen
[IOKa3aHUil M CHrHAJIM3aIMeill NpH AOCTIKEHUH [1Pe/ypeaUTEIbHbIX MAKCHMATBLHO-
r'0 1 MUHUMAJIbHBIX 3HAYEHUH yPOBHA.

Jis npejrynpexaeHus BO3HUKHOBCHUS aBapUIHBIX CUTYAlWH, NMPeIyCMOTPEHBL CJIC-
Jiyronne OJI0KMPOBKH:

- OTKIIOUCHME [OJAI0IIero HAcoca, YCTaHOBICHHOTO B HACOCHOH CTAHLMU U 3aKpbl-
THE OTCEYHONl HIeKTPONPHBOAHOM apMarypsl Ha BXOJ€ B pe3cpByap [pH AOCTHIE:
HUH [PEIEILHO-I0MYCTHMOIO MAKCHMAJILHOIO 3HAYCHHSA YPOBHA

- OTKTIOYEHHE HACOCOB HANMBA, NPH AOCTHKEHUH NPEAe/IbHO-/I0MYCTHMOrO 3Hatc-
HUS YPOBHS

BHOBb MIPOCKTUPYEMbIE Pe3epBYaphl OCHALICHBI TPEMSA TOUKAMH CHUTHATH3ALMH Tipe-
JeIBHO-/IONYCTHMOIO MAKCHMAJIbHOTO 3HAUCHUS YPOBHS.

CAMB NOATOBAPHON BOJBI W3 BHOBb NPOEKTHPYCMBIX PE3E€PBYapOB OCYIHECTRIICTCA
yepe3 CU(OHHbIE KPaHBl MO CheMHBIM TPYOONpPOBO/IaM B IICPEABIKHYIO TEXHHKY.
J11a npeloTBpaILeHHs TOBBIIEHHs 1aBICHUS B TpyOONpOBOIaX, 3anoMHCHHBIX HOJI-
HOCTBIO He)TErpPOIYKTaMH M OTCEYCHHBIE apMaTyPOH, B Clly4ae IMOBBILICHUA TEMIIC-
paTypbl HapyXHOrO BO3JlyXa, IpelyCMOTpeHa yCTaHOBKa MPe/IOXPaHHTENIBHBIX
cGpocupIx Kinananos m. 5.6.1., 5.6.8 ®HII Ne96 ot 11.03.2013. «O61ume npaBuia
B3PbIBOOE30MTACHOCTH /LISl B3PBIBOTIOKAPOONACHBIX XHUMUUECKUX, HePTEXUMUIECKHX
1 HedrenepepabaThIBAIOLIMX IPOU3BOJICTRY.

C6op 10X/IeBBIX BOJA C 00BalOBAHHS U aBTOMOOHILHOH TJIOLIAJIKH MPeAyCMOTPeH
10 MPOEKTHPYeMOH CHCTeMe KaHalu3aluuu B MacJa00CH30Y10BUTEL H Janee eM-
KOCTb pacceMBaTesis, C KeJle3HOAO0POKHOH ICTaKabl — B EMKOCTD. M3 eMKOCTH J0%-
JieBBIE BOZBI OCPECTBOM TIEPE/IBHKHON TCXHHKU HANPABJISIOTCS Ha YTHIH3AUHIO.
KOHTpOIh 3ara30BaHHOCTH MapaMu He(TENPOLYKTOB M0 NEPHMETPY NPOSKTHPYEMO-
[0 pe3epByapHOro mapka OCYIIECTBISETCS ¢ MOMOIIBIO ra30aHalH3aTOpos & pert-
cTpanMeil ¥ CHrHanIH3alHell B ONepaTopHOM NpH OCTHKEHHH MpeayNpeanTeIbHOro
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MAaKCUMaJIBHOTO 3HAYCHUSA H GHOKHPOBKOﬁZ Z)IIGI{TpOﬂ"pHBOJIHbIX 3aJIBUIKEK U OTKJIIO-

YyeHHUEM HACOCOB.

Onucanue TeXHOJOrNYeCcKoi cXeMbl HAIHBA HepTENPOAYKTOB B ABTOMOOHIL-
HYIO LIHCTEPHY.

Hanup He(TCIPO/YKTOB B aBTOLMCTEPHBI MPEyCMOTPEH € MOMOLIBIO YCTPOHCTBA
epxuero Hammsa ACH

[TpoK/iazaka TEXHOJIOIHYECKHX TpyGONpPOBOIOB /10 TIOLI/IKA HAllMBA B aBTOLIUCTEP-
1K BBITOJIHEHA TIOA3eMHO, TPYOOIPOBO/IbI MOABOAATCS HeMoCpeACTBEHHO K CTOAKY
gamusa. OTBOJ MApOB W3 ABTOLMCTEPH TPH HAIMBE OCYIICCTBIACTCS HEPES Clelu-
AjlbHOE YCTPOHCTBO Ha YIUIOTHHUTEIBHOM KOpIYCe HAJNMBHOIO CTOsKA IO CHCTEME
TpyGONPOBOOB Yepes OrHenmperpaauTenb i armocdepy.

Pemienusi HA OTCYTCTBHA HOPMATHBHBIX TpeboBaHMiH
Jaunpie CTY ycranaBnnBaloT KOMILIEKC MHKEHEPHO-TEXITMIECKUX ¥ OpraHu3allnoH-
HBIX MEpONPUATHi, pealn3auns KOTOPhIX MO3BOIHT OCYIIECTBHTH [IPOCKTHPOBAHUE H
CTPOMTENBCTBO ¢ CODMIOJICHHEM Tpebyemoro ypoBHsi [oKapHoi 6€301aCHOCTH.
C 1ebl0 KOMICHCAIMU HEAOCTAaTKa M OTCYTCTBHA MPOTHBONOKAPHBIX TpeGoBaHuii
roxkapHoii 6e30MaCHOCTH, H3NOKEHHBIX B I1. 3, CTY npeaycMaTpUBalOTCS Cle/lyIOLINEe
MPOTHBOINOYKAPHLIE MEPOTPHATHS, KOTOPhIE H3JI0KEHDI B tabauuHoi hopme.

Tabnuma No 1

JUisi opraHM3alMM  BOJIMHOHM  33BEChI,
Mpe/lycMaTpUBalOTCs CTALMOHAPHBIC YCTa-

[TpoTuBOIOKAPHBIM HOBKH C MCIIOJIB30BAHUEM BEEPHBIX Pac-
fperpajzaM, TpeiCTABIsIOmUM | nblauTencH. BoAsHbIC 3aBECk! npeycMar-
co0o# KOMOWMHALIMIO | PUBAIOTCS C PYYHBIM (C MecTa pasmelie-

IPOTUBOTIOKAPHBLIX Pa3PhIBOB H HHA) M JIMCTAHIMOHHBIM (M3 TMOMEIICHH
[IPOTHBOMOKAPHBIX  BOJASHBIX | OMEPATOPHOH € IIOCTOAHHBIM npedbIBaH K-

KOMOMHALMS TI/TI pa3pbiBOB, I/1I
CTEH W 3aBECHI.

| 3aBec, npeaycMaTpuBaeMbIX | €M J110j1e#1) BKIKOYEHHUCM.
BHE 3/laHUH. I[lapameTpsl 3aBEChl, CO3AaBacMoOi 0/1-
[IpenycMaTprBaeTcs TAaK)Ke | HUM PpACTBbUIHTENIEM, COCTaBASAIOT HE ME-

Hee: pasMep [0 BepTHKalM (BbICOTa BOJSI-
HOM 3aBechl) - 7 M; pasMep 110 rOpH30HT4-
nu (LMpHHEA BOJAHOM 3aBechl) - 14 M3 2¢-
dexruBHas womwas - ot 70 g0 80 Mm% ab-
dexTuHas TonuMHA - 1 M.

['panunsl (10 FOPU30HTAJIN) BOISHOM
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3aBechl JOJDKHBI BBICTYIIATH 3@ IPOEKITHIO
3CTAKaabl U TUIOLIAZIKM ICTAKA/bIL, OTrpaHH-
guBalolliedl I0AAbL BO3MONKHOIO aBa-
PUIMHOro MpoJiMBa, a TaKKe TPaHMIbL 3d-
[IIMIAEMbIX 3JIdHUHA W pe3epByapoB, HE
MeHee, yeM Ha | MeTp B 00e CTOPOHBI.
PacueTHYIO MPOJIOKHTENLHOCT pabo-
THl BOASHBIX 3aBeC Ha J3CTaKajie cleayeT
NPUHUMATh HE MEHEee TPOMEXKYTKA Bpeme-
HH, TpeOyemoro i rapaHTHPOBAHHOIO
MOKHAHHUS SKEE3HOJOPOXKHBIM COCTABOM
yuacTka /1 myTH oT OmmKafLiero K nio-
[ajiKke JKene3noJIopokKHoro cemagopa (o
XOJIy JBWIKEHMsI /7l coCTaBa) U 10 NPOTH-
BOIIOJIOJKHOMN PasMelleHHIo 3Toro cemado-
pa, rpaHulbl MJIOIIAAKH HedTebasbl, HO HE

' MeHee 30 MUHYT.

PacueTHYIO NPOJOIDKUTEILHOCTL pabo-
Thl OCTAJIBHBIX BOJUHLIX 3aBEC CIENYET
MPUHUMATH HE MEHEE MPOMEKYTKA BpeMe-
HH, TpebyeMoro Juis TyleHHs NOXKapa.

IIpesien OrHECTOMKOCTH HECYIHX KOH-
CTPYKLHMH HABECOB 3CTaKalbl JI0JKEH OBITH
ne mernee R120. [lpu sToM BOAsiHOE OXJla-
JKJIEHHE yKa3aHHBIX KOHCTPYKLUHMI AOIyC-
KaeTcsl He NpeaycMaTpUBaTh.

Dcrakaja [o/DKHA OBITh  OCHALICHA
CTALIMOHAPHBIMH CHCTEMAMH BOLONEHHOIO
MoXKapoTyLieHus ¥ obecrneynBaioel 1o-
na4qy MeHbl OT CTAHUMH MOKAPOTYLICHHS
obbeKTa Ha BCEe XK/ IIMCTEPHBI, pasMelia-

eMblé B CEKIMH 3CTakKalbl, OTpaHUYHBAKO-

el IUIomask BO3MOXKHOIO aBapMHHOIO |

nponuBa HedTENpPOYKTa, B KOTOPOH Mpo-
M30LIJIO 3arOpaHie [MCTEPHBl, a TAKXKe Ha
MIOBEPXHOCTH [IPOJIMBA IIPOJIyKTA B 3TOI
CEeKITUH. H'pPI 3TOM [ogady TeHbl cliedyct
OCYIIECTBAATH CBEPXY 10 BCEH IIHHE IH-
CTEpH, BKJTIOYAst TO/Iady MEHbI B HX OTKpbI-
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ThIC FTOPJIOBHHBI.

B KkayccTBC MPOTHBOLOMKAPHOH 1Ipc-
rpaasl (B MecTax ee cokpalilenus (Cokpa-
IEHUE I/I PaccTosiHHus OT pe3epByapa ¢
THII g0 TpancdopmaTopHOH TOJACTAHLIHK
(paktuyeckn 10 m Bmecto 30 M), cokpa-
[HIeHHe 1/1 pacCTOSIHUS MEXIy orneparop-
HOM M HACOCHOH TEMHBIX HEPTEIPOAYKTOB
(paxtuueckn 1 M Bmecto |2 Mm)) mpeny-
CMaTpHBAIOTCS MPOTUBOINOKAPHBIC CTCHbI
1-ro THna B COYCTAHUU C YCTPOHCTBOM BO-
AAHOIl 3aBechl ¢ MapameTpamH H3JI0KeH- |
HBIMH BBIIIIE.

[Ipn cokpailleHu paccTOsAHUM OT pe-
sepyapa ¢ THII go nacocHoid craHuuu
noxapotyiuenus (paxrnyecku 15 M Bme-
cro 30 M), cokpaliieHue /1 pacCTosHHs OT
pesepsyapa ¢ THIl g0 HedTenoBymku
(dpaktruecku 15 m Bmecto 20 M), cokpa-
HIEHHEe I/ pacCTOSIHUA MEXIAY CJIMBO-
HAJIMBHOTO YCTPONCTBA NpHYana OO0 KO-
tenbHOM (daxruuecku 20 M BmecTo 40 M),
coKpallieHne 11/11 pacCcTosiHUs OT KeJIe3HO-
JIOPOKHOH CIIMBO-HATUBHOM SCTaKajbl /10
onepaTopHoil ((axTudyeckn 10 M BMeECTO
40 M), COKpaLeHHUEe 11/T1 PACCTOSHMUS MEX 1Y
CJIMBO-HAJIIMBHOTO YCTPOHCTBA NMpUYana Jio
ABK (daktnuecku 10 m Bmecto 40 m),
MpejlycCMaTpUBAETCsl YCTPOHCTBO BOASHOM
3aBeChl C [lapamMeTpaMH H3J10)KEeHHBIMH
BBILLIC.

[TpuHSTHIE PEIICHUS MOJATBEPAUTH pac-
YEeTOM [OXKAPHOTO PHCKA, BHITOJHEHHBIM
110 METOAHMKE, YTBEPKACHHON [PAHKa30M
MYC P® ot 10.07 2009 r. Ne 404.

Kposnsi, Bcex 3naHul re HapyleHsl
n\1 paccToAHus, A0DKHA OBITE BRITTONHEHA
13 HErOpOYHX MaTepHasIOB.

JUts cknanoB HehTenpoayk-

KoHTpoJIb CBapHBIX IIBOB Tpybonpo-
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Ha npuyae.

BOJIOB PAAHOTPAdUUIECKHUM METOJIOM H /10~ |
HONHHTEbHbIH KOHTPOND CBAPHLIX IIBOR
YJILTPa3BYKOBBIM METOJIOM.

VeraHoBKa JATYMKOB, PerucTpupylo-

MX 3anpejiesibHBIC TapaMmeTpel padoThbl |
TeXHOJIOrMUECKOro obopyoBaHus (1asrme-
HUs, TEMIIEPATYPbl, 3aCOPEHHs (UIILTPOB H |
T.1.) C ABTOMATHYECKOH 0IOKUPOBKOH TeX-

HOJIOFMYECKOro Mmpolecca U BbIBOJAOM MH-

Gopmanuu ucHeTIepy.

VeTaHOBKA Ta3’0aHAIM3aTopoB, peru-
CTPUPYIONIMX Pa3repMeTH3ALUIO TEXHOIIO-
rHYECKOro obopyloBaHNA (pasnuBa
HedrenpoaykTa). '

YcTaHOBKA POAYBAeMOM orpaiel M3
HEroploYMX MATCPUAIOB BLICOTOH HE M- |
Hee 2 M. '

ObecneyeHue BO3MOKHOCTH TEPCKad-
KM M3 pesepByapa B pe3sepsyap B ciydae
BO3HUKHOBEHMS aBAPHITHOH CHTYalUH.

B cucTeMy MPOTHBOMOXKAPHON 3alIHThI
KOMITeKCa BXOIAT:

- KOHCTPYKTHUBHBIE W TE€XHOJIOTHYECKHE
pelienus, o0eCneunBaloIie CBOEBpPEMeH-
HYIO 7BaKyalHio Joaen M UX 3aluTy oT
onacHeIX (hakTOpoB Moxkapa:

- yeTpoicTBa, OrpaHpunBaiolue odpa-
30BaHUE roprovei cpe/ibl, IIoLW@Aab PO3IH-
Ba He)TCIPOAYKTOB, MCTOYHUKOB 3a/KHId-
HUS M PACIPOCTPAHEHUs OIHA U ABIMA;

- Hapy)XHOe MPOTHBONOXAPHOE BOIC-
cHaOXeHUe M CTalMOHApHOE [0KApPOTY-
menue (06OpyAOBaHME TEXHOJOTHYECKHX
IoMmanoK 1 HedTeba3bl yCTaHOBKOH MeH-
HOTO TOXAPOTYLIEHHS HA OCHOBe QTOpH-
POBAHHOTO [LIEHKOOOPA3YIOIIEro MeHO00-
pasoBatelisi i BOAAHOM 3aBECOH );

- aBTOMAaTUYecKas MoKapHas CHIHami-

3a1Ms;

Crpannua 14 3 17




i
|
|
|
i
L
g
u
s
=
[

o

- OMoOBELIEHHE O NOXKape 121 ynpaBnemie

(REHAHR. pr tide

JBAKyaucH;

—ycTpoifcTBa 1S 3allMThl pe3epByapos
He MeHee /BYX NIeHHBIX KaMep;

-(IPHHATHS PACUETHOTO BPEMEHH TYIHE-
HHS NOKapa paBHOTO 15 MHH;

_jcronp3oBaHug  nenoodpasoBaTei,
PACCYMTAHHOTO Ha HCHIONB3OBAHHC ¢ npu-
MeHeHHEM MOPCKO#H BO/IbI;

[TpeycmoTpeHa pazpaborka onepa-
THBHOrO IIaHa MOXKapoTyIIeHHs C OIHca-
HHeM JeicTBH 00CyKUBAIOUICIo MepLo-
Hama npu roXkape H corjacopahus ¢ Iy
MUC Poccuu o ApXaHrembekoi o0acTi
OMEepaTHBHOTO IjIaHa TOKAPOTY LICHHA.

OGecneunBaercs nepejada curhata o
noape B aBTOMATHYCCKOM PEeXUME B IO~
apHylo yacth N7 T. CeBepo/IBUHCK, Y1
Jlecuas, 48A.

6. Ilepeuenb HOPMATHBHO-TIPABOBLIX aKTOB H HOPMATHBHBIX 10KYMEHTOB

B pactosumx CTY npuBeacHbl CCHUIKH Ha CCAYIOUIHE HOpPMaTUBHbIE NIPABOBBIC AKTHI
1 HOPMATHBHbIE JIOKYMEHTHI 110 nokapHoii 6e301acHOCTH:

Mdenepasibhbiil 3akoH o1 30 nexabps 2000 roga Ne 384-®3 «Texuuyeckui periaMert
0 GE30MACHOCTH 31aHMil ¥ COOPYKCHHI;

DejlepanbHblil 3aK0H 0T 22 MIONS 2008 r. No 123-®3 «TexHHUECKUH PErIaMeHT O
TpebOoBaHUAX NOKAPHOU GesomactocT» (nanee — ®3-123);

e gepanbHbli 3aKoH OT 21 nexabpst 1994 . Ne 69-©3 «O moxapHOH 6e30MacHOCTH .
['panocTpoUTeIbHbIH KOACKC Poccuiickoit ®eaepanun ot 29 aexkadps 2004 r. N 190-
®3;

Mocrasosnenue IIpautenscrBa PO 0T 16 despans 2008 r. N &7 «O cocrtase
pa3[iefioB MPOEKTHOH JAOKYMEHTAlHH 1 TpeDOBaHHAX K HX CONCPIKAHUION;
Mocragopnenue IlpaurensctBa PP OT 25 anmpens 2012 1. Ne 390 «O
MPOTHBOIOYKAPHOM PEKHUMEN; :

CIT 8.13130.2009 «Cucrembl NPOTUBOIOKAPHOH 3alHTbL. MCTOUHHKH HApYAHOTO
[IPOTHBOMOKAPHOTO gojiocHabxenus. TpeboBaHus [10KapHO# 0€30MaCHOCTH .

CIT  10.13130.2009  «CucTtemsl MPOTHBOMOKAPHOH  3aALLUHTHL. BuyTpenunit

POTHBOTIOKAPHBIH BOAOIPOBOL. Tpebosanus MOKAPHOU 0e30MacHOCTHY.
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CHuI1 34-02-99. [To3eMHuble XpaHHIHIIA ra3a, HeTH H HPOJIYKTOB HX [1€PepadOTKiL:
CIT 31.13330.2012 BHyTpeHHAN BOIONPOBO U KaHANH3ALMs 31aHHA. AKTYalH3HPO-
panHaa penaxuus CHull 2.04.01-85%;

CIT 155.13130.2014 "Cknagel Heptu u Hedrenponykros. TpebGosanus MoxapHOH
GezonacHOCTH"

I[Ipuxaz MYC Poccun ot 10 uroms 2009 r. Ne 404 «O0 yTBep KACHHH METOHKH Olpe-
Jle/IeHnsi PACHETHBIX BEJMUMH IOKAPHOTO PHCKA HA NMPOM3BOACTBEHHBIX 00bEeKTax» (B
pej. [Tpukaszom MUC Poccun ot 14 1exabps 2010 r. Ne 649).

7. Tepmunbl 1 onpeaeeHust

7.1. B CTY Hcnonb3yloTcst TEPMHHbBI U OIpe/e/eHus, npuBeaeHHbie B (DeaepanbHbIX
sakonax or 22 wmronst 2008 r. Ne 123-®3, or 21 nexabps 1994 r. Ne 69-®3, 8 'OCT
12.1.033-81%*, a Takke B HOPMATUBHO-IIPABOBBIX aKTax ¥ HOPMATHUBHBIX JOKYMCHTAX,
YKa3aHHBIX B COOTBETCTBYIoLIeM pasjene CTY.

8. lonoJiHuTeIbHbLIE MEPONIPHSATHS, HANPABJICHHBIC HA KOMICHCHPOBAHHE HEl10-
CTAIONMX HOPM NMPOEKTHPOBAHHS H HA OTCYTCTBHE HOPMATHBHLIX TpeboBaHMI]
8.1. O6mue TpeboBanns

8.1.1. Bpems npubbitus Gimkaiiiero noapasacIeHus NOXapHOH OXpaHbl He JI0JIKHO
npesbiars 10 MUHYT.

8.1.2. OrtkpeiTas MpoKJIagkKa TpPyOONMPOBOJOB JUI CHCTEM HOXKAPOTYLICHHS H
MIPOTHBOMNOXKAPHOTrO BOJAOCHAOKEHHUS /0MYyCKAeTCsi [PH BLIIOIHCHHH CIEIYIONEro
YCIOBUA: Tpe/ie)l OTHECTOHKOCTH Onop TpyOOMpOBOOB, MPOXOSIIMX JI0JKEH ObITh
ne wmenee REI 240. Ilpm 3TOM JONyCKaeTcs HUCIOJb30BATH MHOIOCIOHHBIC
orHesamuTHeie TOKphITHA. [lpum 3tom crienyer MnpeaycMOTPETh MEpPOIPHATHSA,
obecrieurBalolMe NMPU BO3AEHCTBUH NoXkapa padoTocnocoOHOCThL B TeUYeHHe BpeMeHH
He MeHee HeoOX0IMMOro /IS TYLIeHUs [10JKapa.

8.2. TpeGoBanus K pazMellcHHIO 3IaHHH, COOPYKEHHH W HAPYXKHbIX YCTAHOBOK
HA TEPPHTOPHH

8.2.1. 'enepanbHblil 1J1aH JOJDKEH paspabaTbiBaThCs C YYETOM TEXHOIOTHYECKOTO 30-
HUPOBaHMS, OJIOKOB 3/1aHUH U COOPYIKEHUH.

8.3. TpebGoBanus nokapHoi 0€30NACHOCTH ISl OPraHH3AUHH NOKAPOTYUIEHHS HA
o0beKTe

§.3.1. PacyeT Hapy’>XHOr0 MPOTHBOIMOKAPHOTO BOAONPOBO/AA IUIOLIAAKH IPOM3BECTH B
coorBerctBuu ¢ CIT8.13130.2009 u CIT 155.13130.2014.

8.3.2. OOl pacxoa BOAbI HAa HapyXHOe M BHYTPEHHEE I0XapOoTyIUeHHe 3MaHHH.
COOpY7KeHHH H HapyKHBIX YCTAHOBOK MUIOLIAJOK NPUHMMATh, KaK Haubo1bLIHi
CYMMAapHblii  pacxol BOAbl A8 HYXA [MOXAPOTYIIEHHS [PH  BO3MOKHOM
BO3HMKHOBEHHH OJHOrO ToXapa B OAHOM M3 3[aHHH, COOPYKE€HHMH HJIH HAPYKHOH
YCTAHOBKH Ha TEPPHTOPHH.

Crpannna 16 n3 17




8.3.3. TlporuBoriokapHoe BojoCHAOKEHHE HA TEPPUTOPUM TIOMIAIKH T0TKHO 00ec-
TMEeYHUBATLCA OT MOKAPHBIX THPAHTOB, PACcTOIOKEHHBIX Ha paccTosHHH He Ooree [30

METpOB APYT OT APYra.

9. Opranu3anHoOHHO-TEXHHYECKHEe MEPONPUATHS

9.1. B npoiiecce CTpOUTEIBCTBA HEOOXOUMO 00eCeUHTh!

[IPUOPUTETHOE BBIMOJIHEHHE NPOTHBOMOKAPHBIX MEPOIPHUATHH, MPEAYyCMOTPEHHBIX
HOPMAaTUBHBLIMH JJOKYMEHTAMHU 10 nokapHo# 6e3onacHocTu ¥ Hactosmmu CTY;
coOoleHue TpeOOBaHHU MOXKAPHOM 0€30MacHOCTH, YCTAHOBJIEHHBIX TEXHUYECKHMH
perrnamMeHTaMH, IPUHATHIMH B cooTBeTcTBUM ¢ PDenepanbHbiM 3akoHOM «() TexHHUe-
CKOM peryJupoOBaHUNY;

noxapo6e3onacHoe NpoBeIeHHe CTPOUTEIBHBIX H MOHTaKHBIX pabdoT;

HAJIMYKE U UCIIPABHOE COJIEPIKAHUE CPEJICTRB MTPOTUBONOKAPHOH 3aILUTI.

9.2. Jlo MoMeHTa BBO/IA 0OOBEKTA B HKCITYyaTAlHIO CIIE/yeT:

pazpaboTaTh CreuualbHble MpaBuia MOXapHOH 0e30MacHOCTH, YUUTHIBAIOIIME OCO-
OeHHOCTH 00'beKTa U crelM(pUKyY ero nokapHoii OnacHOCTH.

9.3. Ilnan TymeHus 1oxapoB JIOJDKEH OTpakaTh OpraHu3aluio, CBs3b, HHPOpPMUpPOBa-
HUE U pearHpoBaHMUe 1IPH Pa3iiMuHbBIX pa3Mepax U yCIIOBUSX BO3ZHUKHOBEHHS 1oXapa u
BKJIHOYaTh:

ONMCAHUS CUTHAJIOB, CXEM, OPAAKA OMOBEILEHHUS;

pacrnpesiesieHHe 00A3aHHOCTEH MeXAYy PYKOBOAMTEISAMH, KOOPAHHATOPAMH, YJIEHAMH
MOXaPHBIX MOAPa3ACACHUN U COOTBETCTBYIOLIUC JOJKHOCTHBIC MHCTPYKIIMU,
nepeveHb HAMEYEHHBIX K IPHMEHEHHIO CHII U CPEJICTR;

MHCTPYKUHIO 110 OLEHKE 0DCTaHOBKH, YPOBHIO pearupoBanus W BblOOpY BApUAHTOB
JNeHCTBHH;

OIMCAHUS CPE/ICTB CBA3M U KOMMYHHMKAMH U APYTYI0 HCOOXOAMMYHO HH(POPMAIIHIO.
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OBLWecTBo ¢ orpaHUeHHo OTBETCTEEHHOCTLH "3aB04 CNeuMantHbIX XUMUYECKX npoaykTos”, UHH 6911023250, KNN 772401 001, 115446, Mockea r, KonomeHcxwmit ®opma no OKY/] 0330212
npoesa, aom Ne 8, kopnyc 4, Ten.: (495)783-71-57, p/c 40702810701300015219, & Baxke AD "ANIbOA-BAHK", BMK 044525593, kic 30101810200000000593 no OKMO| 78148123
op LWA-rpy30oTng - agpec, thoH, danc, & ]
RO R D et Bua aestensHocTv no OKANM
Akunoteproe O6lwectso « Tpouuas, UHH 2802006220, KN 290201001, 164520, ApxaHrensckas 06n, CesepogemHck r, Yasumii npoesp, gom Ne 18, Ten.: +7 (8184)
I'pysononyyarens 50-05-09, plc 40702810404260111668, & 6anke APXAHIENILCKOE OTHAENEHWE N 8637 MNAO CBEPEAHK, BUK 0411 17601, ke 30101810100000000601 no OKMO| 26773886
OPFfaHU3aUmA, agpec, poH, taxc, -
OBLecTa0 ¢ orpaHUYeHHO OTBETCTBEHHOCTbIO "3aB0f, CneuMansHeLIX XUMWYSCKUX npoaykTos”, NHH 6911023250, KIMM 772401001, 115446, Mockea r, KonomeHcrwmia
MocTasuymk npoesn, gom Ne 8, kopnyc 4, Ten.: (495)783-71-57, plc 4070281070130001521 9, B Baxke AO "AlIbDA-BAHK", BUK 044525593, k/c 30101810200000000593 no OKMO | 78148123
OpraHR3aUmg. agpec, Tenedod, Haxe, GaHKOBCKUE DEKBNINTEL
AkunotepHoe OBwecTso «Tpouuas, UHH 2902006220, KNI 290201001, 164520, Apxanrensckas obn, CesepogsuHck r, Yaauuii npoesg, gom Ne 18, ten.: +7 (8184)
Mnavenbyuk 50-05-09, plc 40702810404260111668, & Gaxke APXAHIENLCKOE OTAENEHWE N 8637 MAO CBEPEAHK, BMK 0411 17601, /c 30101810100000000601 no OKMO| 26773886
Oprank3auws, aipec, Tenegod, Hakc, GAHKOBCKIWE DEKBNINTE
OcHoeaHue [Jorosop nocrasku Ne 70-19/CXT1 ot 19.09.2018r, Homep| 70-19/CXN
ACroBop, 3aKa3-HapAa pata| 19.09.2019
Homep pokymenTa | [lata cocrasnenus TpaHcnopTHas HaknagHas HoMep
TOBAPHASA HAKNAOHASA 523 03.12.2019 Aara
Bug onepauun
Cmpaxuua 1
Ho- Toeap EanHnua wamepenus i Konuuecteo Konu- Cymma 6e3 HAC Cymma c
mep B Macca 4ecTBO Uena, c y4eTOM
no no-| HaWMEHOBaHWe, xapakTepucTuka, copr, xon Haume- | kog no |ynakos oAHOM MecT, 6pyTTO (Macca pyb. Kon. yseta HAC, craska. % Cymma, HAC,
oy apTukyn Tosapa HoBaHue | OKEW | «m wecre | WTYK “HeTTO) PyG. kon. ' Pyo. kon. py6. kon.
1 2 3 4 5 [3 7 8 9 10 11 12 13 14 15
1|Nexoobpazosatens MNO- P3M Mopnena 0000001321 T 168 8,900 65 800,00 585 620,00 20% 117 124,00 702 744,00
(6%) Tem.zacTbiBaHws - 35C (B kyGax)
WToro 8,900 X 585 5'20,00 X 117 124,00 702 744,00
Beero no HaknagHoi 8,900 X 585 620,00 X 117 124,00 702 744,00
TosapHas HaknagHas WMeeT NpunoxeHne Ha
n copepxuT Onnu NOPAAKOBLIX HOMEPOB 3anucei
NPONUCHID la
Macca rpysa (HeTTo) Bocems v 0,9 ToHH ,800
NPONMCHIO
Bcero mecr Hesats Macca rpysa (6pyTTo)
NPONKCED NponKceD
Mpunoxenve (nacnopra, cepTudmKkaTsl U T.n.) Ha nuerax Mo poeepeHHocTi Ne 19 or 26.11.2019
NPCNMCER
Bcero otnyuwero Ha cymmy BbilaHHOM AQ "Tponya"
CeMbCOT nBE ThiCAYN cemMbLCOoT COpOoK YeTkipe pybns 00 koneek Kead, komy (op e, i Mo}
3amectutens (/ &
reHepansHoro ”
Otnyck rpysa paapelunn AvpekTopa / Kaukuna T.H0 Ky3Heuos [muT, Y
PACLLMPOBKA NO4MACKH
Kaukuna T.10. [py3 npuHan . e e KysHevuoe AmuTtpuin NlecHuaosmy
PACLUWDPOBKA NOANWCH T Th NOARMER paciwkdpoBKa NOANKMCK - #
e Lol B
Kaukuna T.10. T'pya nonyumn .= Selisdt s L 5 ol Eact @ = -
pacuwmdpoBka nognucK rpysononyua‘renb ADMTHHOCTE gnjnucb 2 / -~ pacWikgposEka NOgNMCK
2019 roga M., 3 i 20—fopa
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