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NPOTMBOMOXapPHbLIX W OpYyrux

HOpM, AeuCTBylOWMX Ha Tepputopum PP un obecneumBaloT Ge3onacHylo ANA >KU3HU U
300pOBbSA NtoAen aKkcnnyataumo obbekta npu cobniogeHnn NpeayCcMOTPEHHbIX YepTexamum
MepOnNpUATUNA.
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l. OCHOBAHMUE JIJIA ITPUHATHA PEINIEHNA O PASPABOTKE

[MPOEKTHOW JOKYMEHTAILIMN.

Pemenne o pa3paboTke TPOEKTHON JOKyMEHTanmuu Ha OO0beKT «TexHuueckoe
nepeBoopyxenne Hedrebazsr AO "Tpoumna". Texuuueckoe mnepeBoopyxkenue Hedredazsr AO
"Tpouna" ¢ yctanoBkoi nmpomexytodHoit emkoctd (1000m3 B konmmuectse 1 mt.) u PBC-3000 M3 (B
KoJimdyecTBe | 1MIT.) cnrBa/HaIMBa HE(YTENPOAYKTOB KEIE3HOAOPOKHBIX M aBTOMOOWIIBHBIX ITUCTEPH
(IT aTam)» MpUHATO HA OCHOBAHWH 3asBKH 3aKa34MKa.

2. NCXOAHBIE JAHHBIE 1 YCJIOBUA JUTA IOAI'OTOBKIM
[IPOEKTHOW JIOKYMEHTAIIMN HA OFBEKT

[IpoekTHas mokyMeHTanus Ha 00bekT «TexHudyeckoe nepeBoopyxenue Hedredazsr AO
"Tpouma". Texaunueckoe nepeBoopyxkenne Hepredassr AO "Tpownrma" ¢ ycTaHOBKOH MTPOMEKYTOUHOMN
emrocta (1000 M3 B xommuectBe 1 mT.) 1 PBC-3000M3 (B konmmdvectBe | ImIT.) criuBa/HanmBa
He(TENPOIYKTOB >KEIE3HOJAOPOKHBIX M aBTOMOOWIbHBIX IHcTepH (Il atam)» paspaborana Ha
OCHOBaHUHU:

- moroBopa Ne3A0-2018/1610 ot 24.07.2018r.;

- TEXHUYECKOT0 3aJaHus Ha pa3paboTKy MPOEKTHON JOKYMEHTAIIH;

- TEXHUYECKOTO OTYETa [0 MHKEHEPHO-T€0JIOrMYECKUM H3bICKaHUIM, MPEJOCTaBICHHOTO
3akazunkom u BeimosHeHHOTOo OO0 "Bonl'eoKom", r. Bonoraa B 2020 r., mmdp 06-11/20-UT'U;

- TEXHUYECKOTO OTYETa MO UHKEHEPHO-Te€0/1e3MUECKUM U3bICKaHUIM, MPEJOCTaBICHHOIO
3aka3unkoM u BbinmonHeHHOro AO "Apxanrensck TUCU3" r. Apxanrensck B 2021 r., mmdp 6433-
nrjau;

- TPaJOCTPOUTEIBHOTO IJ1aHa 3eMeNbHOro ydactka Ne 29037000-02099;

- pacyera IO OIIEHKE IOXApHOTIo pUcCKa JUIs 00bekTa «TexHuueckoe MepeBOoOpyKEeHUE
Hepredbassr AO "Tpouma" ¢ ycranoBkoit mpomexxyrounoit emxoctu (1000m3 B komuuectse 1 miT.) u
PBC-3000m3 (B komuuectBe 1 1mT.) cnuBa/HamuBa HEPTEMPOAYKTOB JKEIE3HOJOPOKHBIX U
aBromoOmbHBIX IECTepH (11 ouepens)y;

- CIIELMAJIBHBIX TEXHUYECKHX VCJIOBUM Ha mpoekTHpoBaHHE, B HaCTH
oOecrieueHns MoKapHOW Oe3omacHOCTH 00bekTa: «TexHuueckoe mepeBoopykenue Hedredassr AO
«Tpouna» ¢ ycranoBkoil msitu emkocted (3000 M B Kommuectse 4-x wT.,1000 M® B KOmmuecTse |
IT.), JAONOJHUTEIBHO K ABYM INPOMEXYTOYHBIM eMKocTsMm (1000 M’ B KOIMYECTBE 2-X IIT.),
ciuBa/HanuBa x/m u  asromucrepH» AO «Tpouma», pacnojoxeHHas 1o anapecy: 164520,
ApxaHnrenbckas o0macth, r. CeBepoIBUHCK, mpoe3n Yasuuii, 18;

- 3aKJIIOYeHHs] HOPMATUBHO-TEXHHYECKOTO  COBeTa  YTMpaBlIeHUS  HAA30pHOMU
NEATETPHOCTH H  TnpoduiakTuueckod pabotel [maBHoro ympaBnenus MUC Poccunm 1o
Apxanrenbckoit obsactu (mpotokosr Ne 6 ot 28 nexabpst 2017 rona), BeIJaHHOE Ha CHEIUATbHBIC
TEXHUYECKHE YCIIOBUS Ha IMPOEKTHpPOBaHHE, B YACTH OOECHedeHHUs MOoxKapHOH Oe30macHOCTH
obbekra: «TexHuueckoe nepeBoopyxenne Hepredassr AO «Tpouna» ¢ yCTaHOBKOW MSTH €MKOCTEH
(3000 M> B KomuuecTBe 4-X mt.,1000 M> B KkomuuecTBe 1 IIT.), JOMOJHUTEIBHO K JIBYM
MPOMEXXYTOUHbIM eMKocTsM (1000 M B KOIHYECTBE 2-X IIT.), CIIMBA/HAIMBA X/IT U aBTOLUCTEPH)
AO «Tpouna», pacnonoxeHHas no azapecy: 164520, Apxanrenbckass o0nacTb, r. CeBEepOIBUHCK,
npoe3n Yasuuid, 18;
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- nucbma Ne8142-2-3-6 or 03.11.2020 r TI'maBroro ympasiaenus MYC Poccum no
Apxanrenbckoii oomactu "O0 UCXOTHBIX TaHHBIX";

- mucema  Ne02-04/2283 ot 03.11.2020 r. AreHTcTBa TOCYIapCTBEHHOU
MIPOTHBOMOKAPHOUW CITY>KOBI M TPaKTAHCKOM 3alUThl ApXaHTEIbCKOW 00sacTu 00 OTKa3e B BhIAYEC
WCXOJHBIX JaHHBIX B CBS3M C TeM, 4TO pa3paboTka pazaena "llepedeHr MepompusTHil IO
TPKIAHCKOW 000pPOHE, MEPOTIPUITHI 1O MPEAYINPEKICHUIO YPE3BbIUAWHBIX CUTYAIIUH TTPUPOIHOTO
W TEXHOTCHHOro Xapakrepa' NpH NPOSKTHPOBAaHUM O0BeKTa «TEeXHUYECKOE TEPEBOOPYKECHHE
Heredassr AO "Tpouna" ¢ yctaHoBKoW mpoMexyTouHoi eMkocTd (1000m3 B konmvectBe | mT.) u
PBC-3000mM3 (B kommyectBe | mmT.) ciluBa/HaiMBa HEPTENPOIYKTOB JKEIE3HOAOPOXKHBIX U
aBToMoOMIBHEIX 1UcTepH (II ouepens)» HE Tpedyercs.

3. CBEJEHNA O ®YHKIIMOHAJIbBHOM HA3HAYEHUN
OBBEKTA KAIIMTAJIbHOI'O CTPOUTEJIbCTBA,
COCTAB U XAPAKTEPUCTHUKA ITPOU3BOJCTBA

Hedrebaza AO «Tpouma» sSBIASETCS CaMOCTOATEIBHBIM OOBEKTOM, 00ECIICUHBAIOIIUM
nepeBanky HedrenpoaykroB. Hedprebaza AO «Tpouma» pacmnonokeHa mo anapecy: 164500, r.
CeBepoIBUHCK, ApXaHrelbcKasi 0051acTh, mpoe3a Yasuuit, 18.

Hedtebaza AO «Tpouna» BbIMONHAET (GYHKIMIO TMEPEBAIKH HEPTEOPOAYKTOB C
KEJIE3HOJOPOKHBIX IMCTEPH B MOPCKHE TAaHKEPhI M aBTOMOOWIIbHBIE LUCTepHBL. Ha Teppuropum
HedTeba3pl UMEETCsl KEJIEe3HOJOPOKHBIM MyTh AJS MpHEMa >KeJIe3HOIOPOKHBIX BAaroOHOB-IUCTEPH,
TYIOUK ¢ 3eKTpudeckoit nedeakoii. Oobem mepeBasiku He meHee 3000 TonH B mecsu. Kareropust
HedTebassbr:

- II0 Ha3HAYEHMIO — TepeBajoyHas (IepeBajika C KEJIe3HOAOPOKHOTO TPaHCIOpTa Ha
BOJIHBIN U aBTOMOOMIIBHBIN TpaHcnopt) — BHTII 5-95 paznen 2.

- 110 TPAHCIIOPTHBIM CcBA3sIM — cMmeanHas — BHTII 5-95 paznen 2

Oo6mras BMectumocTh HedTebaszbl - 3000 TOHH XpaHEHHs] TEMHBIX HEPTENpPOAYKTOB B
pe3epByapax.

OmnacHbIil TTPOM3BOACTBEHHBIN OOBEKT OTHOCHUTCA K 00BekTy THma - 3.2 , III kmacc
omacHocTu o 116-®3 [1].

Pexxum pabotel 365 nHeit B roay (mpuem/oTITyCK).

I'pyzoo6opot 35000-40000 ToH B rox — 4 kinacc B coorBerctBuu ¢ BHTII 5-95 Tabmma 1.

Ha  rtepputopum  Hedreba3zpl  umeeTcss ~ MOIyJibHas  MapoBasi  KOTEJbHas
MPOU3BOIUTENLHOCTBIO 6,4 T/4ac, IUIsl TEXHOJIOTUYECKUX HYXK]I.

Ha tepputopun HedTeba3bl yCTaHOBICHBI JBa NMPOMEXKYTOUHBIX pe3epByapa (0O0beMoM
onHoro pesepByapa PBC — 1000 m3), HacocHasi cTaHLUs C 3JIEKTPOHACOCHBIMHU arperaramu, JBe
MPOMEKYTOYHBIE €EMKOCTH 00BeMOM 54M3 st cimBa He(TENPOIYKTa C */JI ACTaKazbl B pe3epByaphl,
naponogorpesatenu [IMP-13-120, Macio6eH300TAETUTENb.

Ha nedredbaze AO «Tpomma» mpemycmorpeHo mepeBaika M100, Tak ke BO3MOXKHA
nepeBajika Cieayrmux BuaoB Hedrenpoaykros: - TKM, THC30, THC40, THC180, THC380, TCY30,
TCVY40, TCY80, TCY 180, TCY380 mmu ananoru — He MeHee 3000 1/mec.

Mazyt tonounsiii M 100 TOCT 10585-2013 nmpuHa[yISKUT K YHCITy Hanboliee TAKETbIX
BUJIOB TOIUIMBA, JUI KOTOPBIX XapaKTepHa BBICOKAs BA3KOCTH. Jle70 B TOM, YTO B JIAHHOW KHMIKOCTU
NPUCYTCTBYIOT HE TOJIBKO YTJIEBOJOPOJIbI, HO U OIPOMHOE KOJIMYECTBO HE(TIHBIX CMOJ, 30JIbl, CEPBI, a
TaKKEe MOJIEKYJI XKeJle3a, HUKENsd, MapraHiia U MPOYrX METaJIOoB.
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Hedrenponykr, nocrynaronmii Ha HedTeOa3y WM OTIycKaeMblii ¢ HedTeOasbl, TOKEeH
COMPOBOX/IATHCS TACIOPTOM Ka4ecTBa Ha MapTHIO He(PTEPOyKTOB.

B uenowm, «Texnuueckoe mnepeBoopykenne Hepre6assr AO  "Tpomma"»
IUTAHUPYETCS peain30BaTh B 8§ ATANOB, MPOEKT MPEIoNaraeT Mo3TaHOe YBEINYEHHE CYIIECTBYIOIIETO
OeperoBoro pesepByapHoro mapka Hedrebassl a0 15000 M3 ¢ pacumpenuem (QpoHTa CimMBa IS
nepeBaiku 10 1800 1/cyrku Temubix u 3800 T/cyTku cBeribix HedrenpoaykroB (DK u JIBX). OOmmit
o0beM mapka xpaneHusi HedrenpoayktoB B AO "Tpouma", BKIOYas XpaHEHHWE Ha Cyaax, TOCIe

peanm3alii Bcex 3TanoB mpoekTta coctaBut 21000 M°, 9TO TO3BOJHT nepeBamBarh A0 500 ThIC. T

IIPOEKT

He(TerpoIyKTOB B IO/

4.CBEAEHUA O IIOTPEBHOCTU OB BEKTA KAIIMTAJIBHOI'O
CTPOUTEJIBCTBA B TOIUVIMBE, I'A3E, BOJE
1 DJIEKTPUYECKOM SHEPT UM

[ToTpeOHOCTH 00BEKTA KATUTATLHOTO CTPOUTEIHCTBA
(B TpaHUIIaX TPOCKTUPOBAHUS) B DJICKTPHUCCKOU SHEPTHH
Ceenenuss 0 MOTPEOHOCTH OOBEKTa KalUTAIBHOIO CTPOUTENBCTBA B DJICKTPUUYECKOM
SHEpPIuu CBe/EHBI B Ta0muiy 1.

Tabmuma 1.
HaumenoBanme o0opynoBaHus Hanpsokenne | Momnocts, | Kon-Bo, | Bceero, [Tpume-
nuTanus, B kBt IIT. kBT YaHHUE
Hacoc TpexBHHTOBOIA 220/380 90 1 90
oOIenpoMbInuIeHHbIH THa A2 3B
125/16-90/16b-2-Y2
Hacoc nsyxBuntoBoit YBB32,7/1,6- 220/380 55 1 55
94,7/0,6
W8,6zk-ABB M3KP 355SMA 315 1 315
Memainka 380 22 1 22
Memanka 380 22 2 44
I"perommii kabemb 380 12
Utoro 504 538

[ToTpeOHOCTH 00BEKTA KATUTAIBHOTO CTPOUTENIBCTBA
(B rpaHUIIax MPOEKTUPOBAHUS) B BOJIE
B o6wveme npoekTupoBaHus BoJla HEOOX0AUMA JJIsl IPOTUBOIIOXKAPHBIX HYXK]I U IOJAeTCs
Ha OXJIAXKJICHHE BO BpeMs IT0Kapa Ha BHOBb YCTaHABIMBAaeMble HAJ3€MHBIC pe3epByaphl O] Mas3yT,

%
o TaKKe BOJIa ITOAAETCS B CUCTEMY aBTOMATHYECKOTO MOKAPOTYLICHUS.
X
= 3a pacyeTHbII pacxo BOJABI IpU MOXKape Ha ckiane HepTH U HEPTEHPOAYKTOB MPHUHSIT
jus )
S OJIMH M3 HaumOOJBIIMX PACXOJ0B Ha MOXKAPOTYIIEHUE U OXJIAXJACHHUE pe3epByapoB (MCXOAS U3
[aa]
HauOOJBIIETO PacXo/aa MPH MokKape OJHOTO Pe3epByapa).
Pacxox BOAbI Ha OXJaXJACHUE HA3E€MHBIX BEPTUKAIBHBIX pE3EpBYapoOB, HMCXOAS W3
o
E MHTCHCHBHOCTH TI0Ja4H BOJBI, cocTaBisieT 218 M>/dac. OGbeM BOIBI IS OXJIaKICHHS pe3epByapoB
© 3
5 pu noxape cocrasiser 1308,0 m™.
S CBOOOAHBIN HAMOP MPHU OXJIAKICHUH PE3EPBYAPOB MEPEABUKHON MOKAPHON TEXHUKON —
o
= 10 TEXHUYECKOU XapaKTEePUCTHKE MokapHBIX cTBOJIOB 100 M (He Menee 40 m).
<
=)
o
c
= Nucm
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Ilogauy BOABI HA OXJAXICHHE M TYLICHHE II0’Kapa OCYIIECTBIATh IEPEIBUKHON
MOKapHOM TEXHUKOM U3 OTKPHITOTO €CTECTBEHHOTO BOtoeMa (MOps).

[ToTpeOHOCTH 00BEKTA KATUTATLHOTO CTPOUTEIHCTBA
(B TpaHUIIax MPOSKTUPOBAHMS) B TOIJIUBE U Ta3e
[TorpeOHOCT, 00BEKTA KAalUTATBLHOTO CTPOUTEIHCTBA (B TpaHUIAX MPOCKTUPOBAHMS) B
TOIUTUBE M T'a3e OTCYTCTBYET.

5. JIAHHBIE O ITPOEKTHOM MOIIIHOCTU OFbEKTA
KAIIUTAJIBHOI'O CTPOUTEJILCTBA

Ha nedptebaze AO «Tpouma» mpenycmorpeHa mnepeBanka M100, Tak ke BO3MOXKHA
nepeBajika cieayrmux BuaoB Hedrenpoaykros: - TKM, THC30, THC40, THC180, THC380, TCY30,
TCY40, TCY80, TCY 180, TCY380 nu ananoru — 3000 1/mec.

6. CBEJEHU:A O KOMITBIOTEPHBIX ITPOTPAMMAX, KOTOPBIE
NCTIOJIb3OBAJIUCH ITPU BBITIOJIHEHUU PACYETOB KOHCTPYKTUBHbBIX
DJIEMEHTOB 3JIAHUM, CTPOEHUI Y COOPYXKEHUI
IIpy BBINOJHEHUM PACUYETOB KOHCTPYKTHBHBIX 3JIEMEHTOB 3/aHUH, CTPOCHUN U COOPYKECHHM
HCTIOJIBL30BAJICS MTPOTPaMMHBIH KoMILIeKe «Basey, a Takike pacdeThl BEITIOIHIINCH BPYYHYIO.

7. CBEJIEHUS O ChIPBEBOU BA3E, IOTPEEHOCTH ITPOM3BOJICTBA
B BOJIE, TOIVIMBHO-OHEPTETUYECKUX PECYPCAX

VcTouHMKM TIOCTYIUIGHHS CBIpbsI — HedTenepepabareiBaromue 3aBoAsl PO s
nanpHelel 6yHKepoBKH, 3alIpaBKH CyJI0B Ha peiijie ¥ B mopTax 3anaJ Hoil ApKTHKH.

8. CBEJIEHMA O KOMINVIEKCHOM HCITOJIb3OBAHUWU CBIPBA,
BTOPUYHbLIX OHEPT'OPECYPCOB, OTXO/I0B ITPO1U3BOJCTBA

Chlpbe KOMIUIEKCHO HE MHCHOJNb3yeTcs. BTopuuHble »HEpropecypcsl, OTXOJBbI
IIPOU3BOJICTBA HE UCITOJIb3YIOTCS.

9. CBEAEHUA O 3EMEJIBHBIX VHACTKAX, U3bIMAEMBIX
JJE TOCY JAPCTBEHHDBIX MJIM MYHULIUITAJIBHBIX HY K/

%
5 He Ttpebyercs wu3bsATHE 3€MENbHBIX YYaCTKOB JJsi TOCYJApCTBEHHBIX WU
§ MYHHUIMTATBHBIX HYXI.
[aa]
10. CBEAEHUA O KATET'OPUU 3EMEJIb, HA KOTOPBIX PACIIOJIATAETCA

E OBBEKT KAITUTAJIBHOI'O CTPOUTEJILCTBA
S [IpoekTHON MOKyMEHTaUMEH MpPeayCMAaTPUBACTCS TEXHHYECKOE MEPEBOOPYKEHHE
= Hedre6assr AO "Tponra" ¢ ycTaHOBKOH mpoMexyTouHoil emxoctr (1000 M° B konmuectse 1 mmt.) u

PBC-3000 M’ (B kommuectBe | INT.) ClIMBa-HAIMBA HE(TEIPOLYKTOB SKEIC3HOJOPOKHBIX H
s aBTroMoOMIbHBIX mEcTepH (II aTam).
= Nucm
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Y4acTOK MNPOEKTUPOBAaHUS HAXOIUTCS IO  ajapecy: ApxaHrenbckas o001acTb,
r.CeBepoaBUHCK, npoe3 Yasunid, 18.

VY4acTok NpPOEKTHPOBAHMS PACIONAraeTcsi Ha 3€MEJIbHOM Y4YacTKE C KaJacTPOBBIM
HoMepoM 29:28:110272:192 nnomansto 9674 M.

3eMeNbHbIN y4acTOK B IPAaHHIIAX POEKTUPOBAHUS MIPEJICTABIAET COO0M MPOMBILIIIEHHYIO
3aCTPOCHHYIO TEPPUTOPHIO, C HAJIWYMEM TEXHOJOTMYECKUX YCTaHOBOK U 000pyqOBaHUS,
pe3epByapoB, IPOU3BOJACTBEHHBIX 31aHUN M COOPYKCHMM, BHYTPEHHUX KEIC3HOMOPOXKHBIX ITyTEH,
MOJI3EMHBIX U Ha/I36MHBIX KOMMYHUKALIUN, aBTOMOOMIIBHBIX ITPOE3/I0B.

3eMebHBIM Y4acTOK B TPaHUIAX IPOEKTUPOBAHUS TPAHUUUT:

- C CEBEPHOM CTOPOHBI — C OBOILLEXPAHWIHILEM U ITpoe3aoM Yasuwii;

- C 3aI1aIHOM ¥ BOCTOYHON CTOPOH — € IIPOU3BOJICTBEHHBIMU 3JaHUSIMHU U COOPYKEHUSIMHU
IIPOMILIOIIAKY;

- C IKHOW CTOpPOHBI — C IIPOU3BOJICTBEHHBIMH 3IAHUAMH M COOPYKCHHUAMH
npoMiutonaaku u najnee Hukonbckum ycrbem CeBepHOM [[BUHBI.

OcHOBHBIE  BUIBI  Pa3peIICHHOTO  MCIOJB30BAaHUSA  3EMEIBHOIO  y4acTKa  —
MIPOM3BOJICTBEHHBIEC, KOMMYHaIbHbIe M WHBbIE 00BeKTHl [I-V KiaccoB caHuTapHOW BpeaHOCTH (B
coorBerctBuM ¢ CanlluH 2.2.1/2.1.1.1200-03 "CanutapHO-3allUTHBIE 30HBI ¥ CaHUTAapHas
Kiaccu(uKanus NpeArnpUsITUN, COOPYKEHUH M MHBIX 0OBEKTOB"), pa3MelIeHHE JKEIEe3HOAOPOKHOTO
TpaHCHopTa.

11. CBEAEHHMA O PASMEPE CPEACTB,TPEBYIOIIUXCA IS BOSMEILEHNA
I[TPABOOBJIAJATEJISIM 3EMEJIBHBIX YVHACTKOB

Bosmenienue cpeacts npaBooOiagaTensiM 3eMeIbHBIX yYaCTKOB HE MPETYCMOTPEHO.

12. CBEAEHU1A Ob UCIIOJIb3OBAHHBIX B ITPOEKTE U30BPETEHU X,
PE3VJIbTATAX ITPOBEJIEHHBIX ITATEHTHBIX NCCJIEJIOBAHUIA

N300perenuss U maTeHTHBIE HCCIEAOBAaHUS NPHU Pa3pabOTKe MPOEKTHOW JTOKYMEHTALUU
HE UCMOJIb3YIOTCS.

13. TEXHUKO-5KOHOMMWYECKHUE ITOKA3ATEJIN ITPOEKTHPYEMOI'O
OBBEKTA KAIIMTAJIBHOI'O CTPOUTEJILCTBA

Hedtebaza AO «Tpouna» BbIMONHAET (GYHKIMIO MEPEBAIKH HEPTEIPOAYKTOB C
KEJIE3HOJOPOKHBIX IIMCTEPH B MOPCKHE TAaHKEPbl M aBTOMOOWIIbHBIE LUCTepHBL. Ha Teppuropum
HedTe0a3bl UMEETCs KEJe3HOMOPOKHBIA MyTh JJIS MpUeMa >KEJIe3HOJO0POKHBIX BaroOHOB-IIMCTEPH,
TYIHUK € dJIeKTpudecKoit edenkoin. O0bem nepeBaiku He MeHee 3000 TOHH B MeCHII.

- 10 Ha3HAYEHUIO — IepeBaovHas (TMepeBajika C KENEe3HOAOPOKHOIO TpaHCIoOpTa Ha
BOJHBIN ¥ aBTOMOOMIBHBIN TpaHcnopt) — BHTII 5-95 pazgen 2.

- IO TPAHCHIOPTHBIM CBA3AM — cMmetnanHas — BHTII 5-95 paznen 2.

OOnacTe NMpUMEHEHHsI pe3epBYapoOB: TOIUIMBHO-YHEPIeTHUECKUI KOMIUIEKC, XUMHYECKas,
Hedrexumuueckas, HedrernepepadbaThIBaIOIIAs IPOMBILIUICHHOCT.

OmnacHelii TPOU3BOJACTBEHHBIM OOBEKT OTHOCUTCS K 00bekTy Tuma - 3.2, III kimacc
onacHoctu 1o 116-®3 [1].
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Coopyxenust HedTeOas3pl MO MOKAPHOW OMACHOCTH OTHOCATCS K kareropuu BH (CII
12.13130.2009), 30u5I ki1acca I1-11T1 (ITY D).

s . CeBepoABHHCKA OCHOBHBIMH KIMMAaTOOOPA3yIOIIUMHU (PAaKTOpaMu SBISIOTCS €ro
reorpauyeckoe IMOJIOKEHHUE, YCIOBUA aTMOChEepHOM HUPKYISIUU, COOTHOIIEHUE IUIOMAAN U
o0BbeMa BOJ| MpUJIeraroleii akBaTOpUU MOpSI.

IOxxHOE moGepexbe JIBUHCKON ryObl HAXOAUTCSI IPUMEPHO HA MUPOTE 64° B aTJIaHTUKO-
apKTHYECKOM 00JacTh yMEpPEHHOr0 KOHTHHEHTAJIbHOIro KiumaTra. KOHTHHEHTanbHOCTH KIIMMaTa
MposBIsieTCS B OONBIIMX, O CPaBHEHHIO C ceBepoM bernoro Mopsi, TOAOBBIX M CYTOYHBIX
aMIUTUTY/IaX TEMIIEpaTyphl BO3AyXa, BO3HMKHOBEHUH OpHU30BOM LUPKYISIIMKM B JIETHEE BpeMs,
YMEHBUICHUN OOJAYHOCTH W BIAXHOCTH BO3QyXa B HNpUOpexHBIX pailoHax. PdopmupoBaHue
KOHTMHEHTAJIBHOIO KJMMaTa HalpsMyl CBSI3aHO CO CPEOU3EMHBIM  IIOJIO)KEHHEM  MOpH,
OKPY)KEHHOTO TIOYTH CIUIOIIHBIM KOJBIIOM CyImIM ¢ Oeperamu, HW3pE3aHHBIMH MHOXECTBOM
MEJKOBOJHBIX 3a7iBOB. binzocts k [lonsspHoMy Kpyry oOycliaBIuMBaeT 3HAUUTEIbHYIO CE30HHYIO
W3MEHYMBOCTh, NPHUXOIAIICH CyMMapHOW (NpsSMOM W paccessHHOM) pamuanuu. HamOombmx
3Ha4YeHMI oHa jJocturaet B utoHe (610 M[x/mM?), HauMeHbmux - B nekadpe (10 MJx/m?).

CIl10’)KHOCTh HHKEHEPHO-T€OJIOTHYECKUX YCIOBUH - 1.

VHTEHCUBHOCTb CEHCMMYECKUX BO3JCUCTBUI TEPPUTOPUU CTPOUTEIBLCTBA IO Kapre
B(5%) - 6 6amos.

['eoTexHnueckas kareropust oobexTa - 2.

IMpu skcrmyararmu HedTeO6a3bl BO3MOXKHOCTH aBApUHHBIX CUTYyalUi O0OYCIIaBIHBACTCS
CIIEIYIOIUMH TPUYMHAMU:

- BBICOKOM MOKapOB3PhIBOONIACHOCTHIO HE(DTEMPOIYKTOB;

- TOKCHYECKHUMH CBOMCTBaMH MapOB ATUX HEPTENPOIyKTOB;

- CIOCOOHOCTBHIO HE(PTENMPOIYKTOB HAKAIUIMBAaTh MPHU OIPENCNICHHBIX YCIOBUSX 3apsiibl
CTATUYECKOT'0 AJIEKTPUYECTBA,;

- TEXHUYECKUMH OLTMOKaMH MTPOU3BOJICTBEHHOTO NIEPCOHANIA;

- aBapUSIMH B CUCTEME SJIEKTPOCHAOKEHU S

- pasrepMeTH3aluel TEXHHUYECKUX YCTPOMCTB (ammaparypbl, 000pydoBaHUS, (IaHLEBBIX
COCIIMHEHUH, 3armopHoil apmarypsl u T.4.)[IpoekTHas nokymeHTanus «TexXHHUECKOe MEepeBOOPYKEHUE
Hedrebdazsr AO "Tpouma".

[Ipu TexHMYyeckOM mepeBoOpykeHHHn HedTeOa3pl HE MPEeIyCMOTPEHO —YBEJIMYEHHE
YHUCJIEHHOCTH MPOM3BOACTBEHHOTO MEPCOHA JJIsl 00CITYKMBaHUsI MPOEKTUPYEMOTo ydacTka Hedrebasbl,
MIOMEIIEHHSI C TOCTOSIHHBIM MTPeObIBAaHUEM JIIOEH HE MPeyCMaTPUBAIOTCS

Texnuueckoe mepeBoopyxkenue Heprebassr AO  "Tpouma" ¢ ycraHOBKOH
npomexxyrounoir eMkoct (1000 M3 B konmmuectBe 1 mir.) u PBC-3000M3 (B xonuuectBe 1 mT.)
ClIUBa/HAaIMBa HE(TEMPOIYKTOB IKEIC3HOJOPOXKHBIX M aBTOMOOWIBHBIX I1ucTepH (II atam)»
IpeyCMaTpUBAET:

- YCTPOMCTBO Pe3epBYapHOro Mapka, Iiomaab 3actpoiiku 2127,1,0 M2,06Lehlp636pByapOB
4000,0 M3, B TOM YHCIIE:

a) YCTaHOBKa OJIHOTO NPOMEXKYTOUHOTO BEPTUKAIBHOIO CTAJIbHOrO pe3epByapa Tuma E3
(PBC-1000 ¢ orpannvyenuem HanmmBa 897 Mm3). OOmas mpuUBEIECHHAS BMECTUMOCTH MPOMEKYTOUHBIX
pe3epByapoB 2700 M3 (00beM MPOMEXKYTOUYHBIX pe3epPBYapOB MPHHAT PABHBIM MAaKCUMAJILHOM CyTOYHON
peanuzanun Masyta ([IpaBuia TexHuuecKoi sKkcIuTyaTaiu Hedredas 1. 6.45);

0) ycTaHOBKa OJHOTO aBapUIHOI'O BEPTHKAIBHOIO CTAIBRHOTO pe3epByapa Tumna E4 (PBC-
3000 ¢ orpanmuenneM HaimuBa 2691 wm3). PesepByapsl E1-E4 pasmemieHsl B INPOEKTHUPYEMOM
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pe3epByapHOM Tapke 1o3. 1 mo ruiaHy. BeprukanmbHble pe3epByapbl ocHamleHbl mpubopamu KUII,
MOJIHUETIPUEMHUKAMHY, IUIOMAAKaMA OOCTY>KMBaHMsS, IIAXTHBIMH JIECTHHUIIAMH, OOOPYIOBaHHUEM
6e3onacHoctu (mpoekt PBC-1000, PBC-3000 pazpadoran OOO « I IpoMXUMMOHTaX);

- CTPOUTENICTBO HOBOM HACOCHOW CTaHIIMM TEMHBIX HE(TEMPOTYKTOB C YCTAaHOBKOM Tpex
AIIEKTPOHACOCHBIX arperaToB, IJIOMaab 3acTpoiiku 49,66 Mz, o0beM 238,41 M ;

- YBEJIMUCHHUE CYILIECTBYIOIIEH KEeEe3HOAOPOKHON 3CTaKa bl CIIMBA-HAIUBA IO]] IPHEM JBYX
KEJIE3HOIOPOKHBIX BaroHOB-UMCTEpH (103. 3 B maHe). K OCHOBHBIM COOPYXEHHUSIM CIMBO-HAIMBHOTO
(bpoHTa OTHECEHBI: 3CTaKasna, 00OpPYAOBaHHAS HAIWBHBIMU U CIMBHBIMU YCTPOWCTBAMH, KOJUIEKTOPBHI,
IIPOMEXYTOUHbIE pe3epByapbl A masyra (BHTII 5-95 n.5.2.1), mnomans 3actpoiiku 42,5 M, 00BeM
170 w’;

- YCTaHOBKY MPOMEKYTOUHBIX €MKOCTEH JUIs K. 3CTaKaipl (5 IIT.), TUIOMIA/b 3aCTPOUKH
2240 M?, 06beM pe3epByapos 300,0 M

- YCTaHOBKY MaclI00€H300TACTUTEIISI, TUTOIIA b 3acTpoiku 15,0 M2, 00Bem 45,0 M3;

- YCTAHOBKY 3JICKTPOLIUTOBOI (2 6J10Ka), IUIOLIanb 3acTpoiike 19,8 M2, 00beM 79,2M;

- ycra”oBKy momorpeBarenst maszyra [IMP 64-30 (2 mr.), miomans 3actpoiiku 19,0 M,
00BeM 46,2 M,

- TIO’KapHBIE MTPOE3IbL;

- TIPOKJIAJIKY HOBBIX TEXHOJIOTUYECKUX TPYOOIPOBOIOB OT JKEJIE3HOJOPOKHON ICTAKAIBI 10
HACOCHOM CcTaHIMU (T103. 2), OT HACOCHOW CTAHIIUU JI0 MMPOSKTUPYEMOT0 PEe3ePBYapHOrO mapka (Imo3. 5),
OT pe3epByapHOro mapka (mo3. 5) mo cynHa. TpyOompoBOIbI B MPOMEKYTOUHOM Pe3epBYapHOM MapKe
MIPOJIOKUTh HAI3€MHO, MPH TEpPEeceYeHUH aBTOMOOMJIBHBIX JOPOr TpyOONpOBOJKI MPOJOKHUTH B
HEMPOXO/JHBIX KaHalax B JKelIe300€TOHHOM JIOTKE, TpU IEPEeCceUeHUU >KEIEe3HOJIOPOKHBIX MyTen
MIPOJIOKUTH MO3EMHO B 3aILUTHON TpyOe.

Kpemenue TpyOompoBOIOB OCYIIECTBISETCS MO MecTy. PaccTosHre Mexay ornopamu
NPUHATE: 1711 TpyoonpoooB 1y 100 - 4m, Iy 200 - 6m, [y 400 - 10m.

- YCTaHOBKY 3JICKTPOINPUBOIHBIX 33[BIKEK Ha TPYOONPOBOAAX HATHETAHUS M BCACHIBAHHS
MPOEKTUPYEMBIX HACOCOB. DJEKTPONPUBOIHBIC 3aJIBIKKH YCTAHOBJICHBI BOJNM3M  OOBaTOBaHUS
MPOEKTUPYEMOTO  pe3epByapHOro mapka (VY3en 3amopHO - peryiImpyrolield apmarypsl), Ha
TpyOONIPOBOJIaX CIMBA C JKEJIC3HOJOPOKHOM ACTakaabl (TpeOOBaHUS K  TEXHOJIOTHYCCKOMY
obopynoBanuto 1. 5.3 «CHIMBOHAIMBHBIC OCTaKaabl IS JIETKOBOCILIAMEHSIOMUXCS. [ oprounx
KHUJKOCTEH M CXKIKEHHBIX YIIIEBOJIOPOHBIX ra3oB. TpeGoBaHMsI OXKAPHOIT OE30I1aCHOCTH).

- TIPOKJIAIKy HOBBIX TEXHOJOIMYECKHX KaHAIW3alMOHHBIX TPYyOONpoBOIOB i cOopa
NOXKIEBBIX BOJ C TEPPUTOPUM TMPOEKTUPYEMOTO IMPOMEKYTOYHOIO pEe3epByapHOro Imapka, B
CYLIECTBYIOIIMN IIOJ3EMHBIN pe3epByap.

- aBapUifHbIC TIPOJIMBHI JIOKATTHHOTO XapaKTepa JIMKBUAUPYIOTCS CHIIAMH OOCITYKUBAFOIIETO
nepconana, B coorserctsuu ¢ [IIJIAPH

- YCTAaHOBKY CUTHAJIU3aTOPOB JIOB3PHIBHBIX KOHILIEHTPAIIMI HA TEPPUTOPUN TPOEKTUPYEMOTO
pe3epByapHOro napka (1mo3. 5), B HaCOCHOW cTaHimu (T103. 2 B IJIAaHE), HA TEPPUTOPUH y3Jia 3alIOPHO—
PEryIHpYIOLIEH apMaTyphbI.

B pamMkax TexHHYECKOro 3aaHus MPOEKTOM MPETyCMOTPEHbI CIETYIOIIIE TEXHOIOTHUYECKIE
oTeparyu:

- mepeBaka He(PTEPOAYKTOB (Ma3yT) C KENE3HOAOPOKHOW ICTAKaJbl B MPOMEKYTOUHBIH
pe3epByapHBbIi Mapk (yBeIMYeH 00bEM XpaHEHUS Ma3yTa B apKe) U B MOPCKOH TaHKep (IOTPEOUTENH );

- mepeBaika HePTEPOAYKTOB (Ma3yT) M3 TAHKEPHOTO XPAHWIMIIA B KEJIE3HOIOPOKHEIC
BarOHBI-IUCTEPHBL;

Mucm

050-19-N3

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

KonupoBan: ®opmam Ak




B3au. uHbB. N¢

[Modn. u dama

NHB. N2 nodn.

- IepeBasKa HeTEMPOAYKTOB U3 PE3EPBYAPOB B )KEJIC3HOIOPOKHBIE BATOHBI-ITUCTEPHBL;

- BHYTPHUITAPKOBBIE MEePEeKaYKi HE(YTEMPOYKTOB M3 OJJHOTO TPOMEKYTOUHOTO pe3epByapa B
JPYTroM, B TAHKEPHOE XPaHEHUE

[IpoekTupyemasi HacOCHasi CTaHIMA IPEJCTaBIsAET COOOM 3/1aHMe Ui Pa3MEIIEHHs TPex
AIIEKTPOHACOCHBIX arperatoB. HacocHas cTaHIMs BBINOJIHEHA U3 CTEHOBBIX COH/IBUY-TTAHEIEH.

B HacocHOil cTaHuMM BHOBbH yCTaHaBIUBaeTcsi Tpu anektpoHacoca H6, H7, H8 Bo
B3phIBO3aNMIeHHOM wucronHeHnn (1 Hacoc tuma A2 3B 125/16-90/16b-2-Y2 wmu ananor — H6
OCHOBHOM, JIUIsI Tepekadku HedrenpoaykTa u3 k.1 muctepH B PBC, 1 nacoc tuma YBB 32,7/1,6-94,7/0,6
w a”aior) — H7 pesepBHbiid, 1 Hacoc — i mepekauku Hedrenpoaykra w3 PBC Ha mpuyan tuma
W8,6zk-ABB M3KP 355SMA wumu ananor — HS).

[MpomsBoaurensHOCTh Hacoca A2 3B 125/16-90/16b-2-Y2 90 m3/4, naBneHue HarHeTaHHS
16 krc/cM2, BakyyMMeTpHUecKash BBHICOTA BCACBIBAaHUS 5 M, MOIIHOCTH 3JekTpojsurarens 110 kB,
yacrora Bpamieaus 1450 06/muH, macca arperara 870 kr. [IpomsBogutens OAO «JIMBI'TJIPOMAILL.

[TpomzBomgurensHocTh Hacoca W8,6zk-ABB M3KP 355SMA naBnenune Haraeranust 16
Krc/cM’, MOIIHOCTB JIeKTpoxpurarens 315 kBr, wacrora Bpamenns 1460 o6/mun. IIpomsBomuTeis
Bornemann.

[Tpom3BoaUTENFHOCTh JIBYXBUHTOBOTO Hacoca YBB32,7/1,6-94,7/0,6 32,7-94,7 M3/q,
JIaBJICHHE HATHETaHUs 16 Kre/cM’, BHICOTA BCACBIBAHMS 8M, MOIIHOCTb 3MICKTPOBHTaTe/st 55 kBT, Macca
750 xr. IIpousBoautens 3A0 «Kopser» YensiOnnckast 0051acThb.

Ha komnekropax HamoJHEHUs U MEpeKavyKy MPEeTyCMOTPEHA YCTAaHOBKA AJIEKTPOIPUBOIHOM
orceyHoi apmatypbl HV12-HV26 ¢ MecTHBIM M TUCTaHIIMOHHBIM YIPABJICHUEM W3 OMEPATOPHOM JIs
OIEPAaTUBHOTO OTKJIIOUEHHs KOJUIEKTOPOB B CIlydae aBapUH B PE3EpBYapHOM MapKe WM B HACOCHOM.
[IpegycMoTpeHa cHUTHaIM3alUsl TOJIOKEHHUS «OTKPBITO/3aKPBITO» OTCEUHOW  3JIEKTPOIPUBOIHON
apMaTrypbl B ONIEPaTOPHOM.

Ha TpyOompoBomax momauud TIPOAYKTa Ha TMPHYAT MPEAYCMOTPEHAa YCTaHOBKA OJIOKOB
MIPEAOXPAHUTENBHBIX KiTanaHoB, B KomruiekTe ¢ kinananamu CIITIk4P (wnmm anamor) it MCKITIOYEHUS]
BO3MO>KHOTO TIOBBIIICHHS IaBJICHUS TIOTOKOM HE(PTETIPOIyKTA.

[TpoekTom nperycMOTpeHa BO3MOXKHOCTh ITepeKaunBaHMsI Ma3yTa:

- C KeJe3HOA0POKHOM ICTAKa bl B TPOMEKYTOUHBIE PE3EPBYapHl,

- C JKEJIE3HOAOPOKHOM ICTaKa bl TOTPEOUTEIIO (TAaHKED )

- C TAHKEPHOT'O XpaHEHUS B )KEJIE3HOIOPOIKHBIE IIUCTEPHBIL,

- C TaHKEpHOrO XpaHEHUS B IMPOMEKYTOYHbIE EMKOCTH, B TOM YHCIE B ISTh
MIPOMEXYTOYHBIX €MKOCTH K/JT 3CTaKaIbI;

- BHYTPUIIApKOBas TIEpeKayKa 1 T.]I.

[IpoekToM momyckaeTcsi MPUHUMATh U BBOJUTH B SKCIUTyaTAlUI0 OOBEKTHI OTJCIHHBIMH
sranamu (ouepensimu). [lepBerii 3Tam mpeaycMaTpUBacT YCTAHOBKY OJIHOTO IMPOMEKYTOYHOTO
BEPTUKATBHOTO CTajbHOTO pe3epByapa tuma E3 (PBC-1000) um ycTaHOBKY OJHOTO aBapUHHOTO
BEPTUKATIBHOTO CTabHOTO pe3epByapa tuna E4 (PBC-3000) ¢ oOBamoBaHHMEM C TOAKIIOYCHHEM K
CYIIECTBYIOIICH  MH(pACTPyKType, CTPOHWTEIBCTBO  TOXKAPHBIX  MPOE3oB.  BTopoit  atam
MIPEAYCMaTPUBACT YCTAHOBKY MPOMEXYTOUYHBIX E€MKOCTEeH s K.l ScTakajasl (5 IIT.), YCTaHOBKY
MacIO0CH300T/ACIUTENS, IEKTPOIIUTOBON (2 Onoka), momorpeBarens Maszyra [IMP 64-30 (2 mr.),
HACOCHOW CTaHIIMM TEMHBIX HE(PTENmpOayKTOB, Yy3la VYIPAaBICHUS 3aIBIKKAMH, YBEIHUCHUE
CYIIECTBYIOIICH J>KEIE3HOJOPOKHON 3CTaKabl CIMBA-HAJIMBA TOA TPUEM JABYX JKEJIEe3HOJOPOKHBIX
BaroHOB-LIMCTEPH.
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B3au. uHbB. N¢

[Modn. u dama

MuB. N2 nodn.

TexXHUKO-?PKOHOMHYECKHE MOKa3aTeIN 36MEJILHOTO y4acTKa, IpCaAOCTAaBJIICHHOI'O 1A
pasMCIICHUA 00BEKTa KaIUTAILHOIO CTpPOUTCIILCTBA.

HanmenoBanue nokaszaresns 3HaueHue Epunnna nsmepenus
[Tnomaap yyacTka ¢ KajacTpOBbIM 9674 M
HoMmepoM 29:28:110272:192 no I'TI3Y
[Tnomaap 3acTpoiiku 3600 (B ToM yucie M

IIPOEKTUPYEMON — 2485)
[IponenT 3acTpoiiku 37,21 %
[Inowmans TBEpABIX NOKPBITHIA 4966 (B TOM UnCIEe M
poeKTHpyeMoii — 570)
- IPOLICHT 51,34 %
ITnomane o3eneHeHus 1108 M
- IPOLIEHT 11,45 %

TexXHUKO-3KOHOMHUYECKHE ITOKA3aTEIH I10 3JaHUI0 HACOCHOIA.

HanmMenoBanue moxasareis 3HaueHue Enunnia nsmepenus
[Tnomaap 3acTpoiiku 49,66 M
OO111as oAb MOMEIICHHH 39,37 M
CrpoutenbHblit 00beM 238,41 M
KonmaecTBo sTaxei 1 ITaXK

14. CBEJAEHMA O HAJIMYMHN PASPABOTAHHBIX 1 COT'JTACOBAHHbBIX
CIIELIMAJIBHBIX TEXHUYECKUX YCJIOBUAX

Pa3zpaborannpie u  cornmacoBanHbie — CrielalibHBIE  TEXHUYECKUE  YCIIOBHS  Ha
MIPOCKTUPOBAaHUE, B 4YaCTH oOOecleYeHuss ToXKapHOH Oe3omacHoCcTH o00BekTa: «TexHudeckoe
nepeBoopyxerne Hedrebassl AO «Tporuay» ¢ yCTaHOBKOI maTH eMkocTeit (3000 M° B KosmaecTse 4-
X mr.,1000 m° B kommuecTse 1 IIT.), TOTIOJIHUTEILHO K IBYM MPOMEXYTOYHBIM eMKocTsiM (1000 M B
KOJIMYECTBE 2-X INT.), ciAuBa/HamuBa x/0 u aBrouuctepH» AO «Tpouma», pacmosoxeHHas IO
aapecy: 164520, Apxanrenbckas o0nacth, T. CeBepoaBHHCK, mpoe3a Yasuwmii, 18 mpuiiokeHbl K
HACTOSILIEMY pa3zieny | K pa3zaeny "MeponpusTus no obecrnedyeHuIo noxapHoi 6e3onacHocTh" .

15. JIAHHBIE O ITPOEKTHOM MOITHOCTH OFBEKTA KAIIUTAJILHOT'O
CTPOUTEJIBCTBA, 3HAUMMOCTHU OB BEKTA KAIINTAJIBHOI'O CTPOUTEJIbCTBA
JUUIA IOCEJIEHUI, A TAKXKE O YMCJIEHHOCTU PABOTHHUKOB U X
[MTPOPECCHUOHAJIBHO-KBAJIMONKAITMOHHOM COCTABE

Ha nedredbaze AO «Tpouma» mpemycmorpeHa mepeBaika M100, Tak ke BO3MOXKHA
nepeBalika CieAyromumx BuaoB Hegrenpoaykros: - TKM, THC30, THC40, THC180, THC380, TCY30,
TCY40, TCY80, TCY 180, TCY380 mnu ananor — 3000 1/mec.

[lpy TEXHHWYECKOM TIEpPEBOOPYKEHHHM HedTeda3pl HE NPEITyCMOTPEHO YBEIHMYCHHE YHCICHHOCTH
MPOU3BOJICTBEHHOT'O TIEPCOHA ISl 0OCITYKMBaHHUS MPOSKTUPYEMOTO ydacTka HeTeO6as3bl. YncIeHHOCTh
CYILIECTBYIOIIIETO MIEPCOHANA ITPUBE/ICHA B TAOHIIE 2.
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Ta0muua 2.

HanmvenoBanue I'pynna
JOJDKHOCTH, Pazpsn, Komuectso [IPOU3BOJCTBEHHOI'O [Ipumeuanue,
npodeccun KBaJTU(UKAITUS nporiecca CMEHBI

(CI1

44.13330.2011)

[Ipuem, xpaneHue 1 OTrpy3Kka HEQTENPOTYKTOB

Havansauk UTP 1 la 5/2
HedTebasbl

Macrep 5 1 1B, 2r 572

Crapumiit 5 1 1B, 2r 5/2
oreparop
TOBapHbBIN o
npueMy

OTIpy3Ke
He(TernpoyKToB

Onepatop 4 2 1B, 2r 2/2
TOBapHbBIN

Hroro 5

HacocHas cranmms

MamuHucT 4 6 1B, 2r 5/2

Htoro 6

MexaHnueckasi MacTepckas

Macrep TP 1 1B, 2r 5/2
DnekTpocuecapb 4 3 1B, 2r 2/2
Hroro

Bcero 15

Pabora Ha Hedrebaze HempepbiBHas, 365 mnelr B romy. [IpomomkurensHocTh paboueit Hemenn - 40
yacoB. Hedrebaza paboraeT KpyriiocyTouHO, B IBE CMEHBI - 110 12 4acoB.
[Tpuem u oTIycKk HeTEPOAYKTOB OCYIIECTBIISIETCS B CBETIIOE BPEMSI CYTOK.

16. CBEJEHIS O IIPEJIIOJIATAEMbBIX 3ATPATAX, CBI3AHHBIX CO CHOCOM 3JIAHUN
1 COOPYKEHUH, IEPECEJIEHUEM JIIOJIEHN, IEPEHOCOM CETEN MH)XXEHEPHO-

%
= TEXHUYECKOI'O OBECITEYEHU A
5
§ Hacrosimeit mpoekTHOW MOKYMEHTalue CHOC 3[aHHil U COOPYKEHUMU, IepecesieHUe
o JOJIeH, IEpeHOC CeTel NHKEHEPHO-TEXHUUECKOr0 00ecreYeHnsl He TpelyCMaTpUBaeTCsl.
E 17. 3BABEPEHUE I[MPOEKTHOU OPTAHU3AIINUA
S
3
= TexHuyeckue pelieHus, MNPUHATBIE B MPOEKTHON JOKyMEHTAallMM pa3paboTaHbl B
=)
= COOTBETCTBUH C I'PaJOCTPOUTEIHHBIM IUIAHOM 3E€MENBHOI0 y4acTKa, 33JJaHHEeM Ha IPOEKTUPOBAHUE,
IpaJoOCTPOUTENbHBIM  PErJaMeHTOM,  TEeXHMYECKMMH  perjaMeHTamMH, B  TOM  4YHCIe
< YCTaHABIIMBAIOIIMMHU TPEOOBaHUS MO 00ECIEUEHUI0 OE30MacHOM AKCIUTyaTalluy 3[aHu, CTPOCHUH,
S
c
= Nucm
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=
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COOpYKEHHI M 0€30MacHOr0 HMCIOJb30BAaHMs MPUJIETAIOMINX K HUM TEPPUTOPHUIl, SKOJIOTUYECKHX,
CaHUTAPHO-TUTHEHNYECKUX, IPOTUBOIIOKAPHBIX U JPYTUX HOPM, IEHCTBYIOIIUX HA Tepputopuu PO,
u obecrieunBaloT O€30MacHyIO JUIsl KU3HH U 370pPOBbs JIIOJEH SKCIUTyaTaluio Oo0beKTa NpHu
COOJIFOICHUH IIPEAYCMOTPEHHBIX POEKTOM MEPOIPUSATHI.
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[Tpunoxenue Nel
K JOTIONHUTENLHOMY coTnateHunio No3
k norosopy Ne3A0-2018/1610 ot 24.07.2018r.

33.)18.HH€ Ha PEKOHCTPYKIHIO 00BEKTa KalluTaJIbHOTO CTPOMTCJILCTBA
«Hedrebaza AO «Tpounar, pacnojoKeHHas 110 aapecy:
ApxaHrenbckas 00J1acTh, . CeBepoBUHCK, npoe3z HYasanii, oM 18».

Ne /i | [lepeuerb OCHOBHBIX JIAHHBIX | Onucanue
[. Obmue gaHHEIE.
OcHoBaHMe /ISl TPOEKTHPOBAHHS
1 00BEKTA. (vKka3biBacTCsd HAHMCHOBAHHE H Pemnienne coOCTREHHHUKA
NYHKT TOCYAAPCTBEHHON, MyHULMNIAILHON
NpOrpamMMbl, pelicHHe cOOCTBCHHNKA)
. . Axnonepnoe obiectro « Tpouna» (AO
3acTpoHIIMK (TEXHUYECKHH - P p (
«Tpowuna).
b Anpec: 164500, ApxaHrenbckas 00s1acThb, I
2 (VKa3pIBalOTCs HANMEHOBAHMUE, NOYTOBKIA ajapec, peg: s £3P - =
OCHOBHOMH IOCYIAPCTBEHHBIH PErMCTPALHOHHEIH CesepoaBHHCK, Npoe3/1 Yasgunid, 1oM 18.
HOMEP M WICHTH(HKAIMOHHBIH HOMEp OI'PH 1022900843294,
HaJloronarelLuHKa) UHH 2902006220
Wnsectop (1pH HAJIMYUH).
R (YKa3BIBAIOTCS HAUMEHOBaHKeE, NOUTOBLIH anpec,
2 OCHOBHOH rOCY/1apCTBEHNBII PErHCTPALHOHHBII bes IPUBJICYCHUS HHBECTOPA.
HOMED ¥ MIEHTH(UKAIIHOHHBIH HOMEP
HaJloronare/bUuiHka)
3akpeIToe AaKIIHOHEPHOE 00IIECTBO HAYYHO-
HpOH3BOI[CTB6HHOC OﬁbeﬂHHeHHe
[TpoekTHas opranu3anus «Texxpansnepro» (3A0 HIIO
4 (YKa3bIBAIOTCS HAHMEHOBaHME, IOMTOBRIA anpec, | « TeXKpaHIHEPro»).
OCHOBHON rocy/1apcTBEHHbIH PErHCTpallHONNbIA K
HOMEp M HICHTH(HUKALIMOHHBIA HOMEP Anpec: 600009, r. Bramumup, yi. Tlomaibr
HAJIOroIIaTeNbLITHKa) OCHHCHKO, JIOM 606.
OI'PH 1023301463492.
MHH 3328401520
Bun pabor
S (CTPOMTENLCTRO, PEKOHCTPYKIHNS, KANUTAIBHBINA PGKOHCprKLII/IH
peMonT (J1aJ1ee - CTPOMTEILCTBO))
Mcrounuk puHaAHCHPOBAHHUSA
CTPOHUTEILCTBA oOBeKTa
6 (yKkaspiBaeTcs HAHMCHOBAHME HCTOYHHKOB BuebomxeTHbIe cpe/cTBa.
(pMHANCHPORAHKS, B TOM YNCIE (PesiepalibHbli
DIOJIKET, PEIMOHAILHBIH GI0KET, MECTHBIH
610,k¢T, BHEGIOKCTHBIE CPEACTRA)
Texnuueckue yciaoBHsA HA
nojKo4YeHne (IpucoeIMHeHne)
£} 00BEKTa K CeTIM HHKEHEPHO- IIpenocraBisieT 3aKa34ymK.
TeXHHYECKOro obecneuenus (Ipu
HAJTMIHH)
TpeboBanusi K BBIJIEICHUIO 3TaroB
8 CTPOUTENILCTBA OObEKTA BhIjIeJIeHo Ba 3Tara.
(YKa3bIBAIOTCS CBEeHHA 0 HEOOX0AHMOCTH
BLIICJICHHS HTANOB CTPOUTENLCTBA)
9 CpoK CTPOHUTENILCTBA 00BEKTA
TpeGoBanus K OCHOBHBIM TEXHHKO- O6mem nepepaiku ne menee 9000 Toun B
IKOHOMMYECKHM TTOKa3aTellsiM b s
10 | o6pexta O011as BMECTHMOCTD HeTebaspl:
(nnouiaah, 00bEM, TPOTHKCHHOCTD, - 3 000 ToHH XpaHEHHE TEMHBIX
KOJIMYCCTBO DTaMeH, NPOH3BOACTBCHHAA HC@TCHPOﬂyKTOB B pe3epByapax;




MOHUIHOCTL, MpPONYyCKHAA CroCOOHOCT,
rpy30060POT, MHTEHCHBHOCTL JIBHIKCHUS U
JIPYTHE NOKA3ATENH)

-3 300 Tonn XxpaHeHue CBETILIX
HedTenpo1yKTOB B OapiKax.

11

UnenTnduKauoHHbe MPH3HAKH 00HEKTa yCTaHABJIMBAIOTCS B COOTRETCTBHHU €O
cratbeil 4 @enepansnoro 3akona ot 30 gekabps 2009 r. N 384-@3
"TeXHHYCCKUH periamMeHT o OGesomacHocTH 3nanuii u coopyxkennii” (Cobpanue
sakoHojatenbcTRa Poccmitckoit ®enepannu, 2010, N 1, ct. 5; 2013, N 27, cr.

3477) v BKIIO4AIOT B ceds:

Haznauenue

Ilepesanka [K/JIBIK ¢ kene3sHom0poKHbIX
IIUCTEPH B MOPCKHE TAHKEPHI U
aBTOMOOUIIbHBIE LIUCTEPHBI
(mepeBasioyHast).

[TpuHa/UIe)KHOCT K 00BEKTAM
TPAHCIIOPTHON HHPPACTPYKTYPhI H K
ApyruM oObeKTaM, (QyHKIMOHAIBHO-

[Tpunamnexur.

Ha Tepputopun Hedrebazbl HMeCTCs
JKEJIE3HOIOPOIKHBIH TYIHKOBBIA 1y Th JJIA
IpueMa JKeJe3H0I0POKHBIX BarOHOB

11.2
TEXHOJIOTHYECKHE OCOOCHHOCTH (uucTepH).
KOTOPBIX, BIMSIOT Ha HX [To TpaHCTIOPTHBIM CBSA3SIM MOCTYIIIICHHSA A
Oe3onacHOCTh OTTPY3KH HEPTEITPOYKTOB OTHOCHTCS K
CMEIIaHHOM BOIHO- JKE/IE3HOLOPOKHOM.
B03M0KHOCTh BO3HUKHOBEHHS
OMACHBIX TPHPOIHBIX TTPOIECCOB,
~ | ABJIEHHUH ¥ TEXHOTEHHBIX
11.3 & . OtcyreTByeT
BO3/IECTBUI Ha TEPPUTOPHH, HaA
KOTOPO# OYJIET OCYIIECTBIATHCSA
CTPOUTEILCTBO 00BEKTA
[ TprHAUIEKHOCTDL K ONIACHBIM . .
OmnacHBIN NPOU3BOJICTBEHHBIH OOBEKT
IPOM3BO/ICTBEHHBIM 00BEKTaM 5 39
11.4 (1pM NPUHAANEAKHOCTH OOBEKTA K OTIACHBIM OTHOCHTCH K ODBREKTY THIIA = 2.4,
NPOU3BOACTBEHHLIM 00LEKTAM TAKKE II1 xnacc omacHOCTH.
YKQ3bIBAIOTCA KATCTOPHA H KJlacc ONaCcHOCTH
00BCKTA)
CoopyxeHust Hepreda3bl 10 MOKAPHOH
IpuuauIesKHOCTh K ONacHbIM OnacHOCTH OTHOCATCS K KaTeropHH
11.5 | IPOM3BOICTBCHHBIM OOBEKTaM BH/AH, cornacuo ITYD noxapoonacHas
(yaASEIBAETA IATCTOPHIIIGRARON ona knacca IT-IT1, xace B3pbIBOONIACHOM
(B3PLIBOMOKAPHOI) ONACHOCTH 00LEKTA) 2 2 2 t
30HEI, cornacHo [TYD B-1r.
Ha Tepputopun pacrnonoxeHo
11.6 Hanuuue OMEIEHHH ¢ IMOCTOAHHBIM | CYIIECTBYIOIIEE MOIYJIbHOE 3[1aHne
' npeObIBAHHEM JIIOJIEH OTIePaTOPHOH ¢ TTIOCTOSHHBIM IpedbIBAHHEM
JIoJIei.
YpoBeHb OTBETCTBEHHOCTH
(ycTaHaBIMBalOTCs COrNIACHO MYHKTY
7yvacti 1 W dactH 7 craThH 4
(Denepanbﬂaoro 3a1<(')rHa ot 30 I{exzjﬁpﬂ HopwmasthHbiit
2009 r. N 384-®3 "TexHuueckui
pernamenT o 0e30acHOCTH 3/IaHAH |
COOpYKeHHH")
(MOBBLINCHHBIA, HOPMaJILHBIIi, NOHMKEHHBIN)
TpeboBanus 0 HEOOXOAMMOCTH
COOTBETCTBUS TTPOEKTHOM [Tpu pazpaboTke ITPOEKTa BHITIOJIHHTD
12 JIOKyMEeHTAIHH 000CHOBAHUIO tpebosanus paspaboranHbix CTY

0e30MacHOCTH ONacHOTO
IIPOU3BOJICTBEHHOTO 00BEKTA




(YKa3bIRAKOTCA B CIYYae MOArOTOBKH TPOCKTHOH
JIOKYMEHTAILHY B OTHOUICHHWH ONacHOTO
MPOM3BOJICTBEHHOTO 00HEKTa)
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TpeboBanus K KadecTBy,
KOHKYPEHTOCTIOCOOHOCTH,
JKOJIOTHYHOCTH H
9HEproa(pHeKTHBHOCTH IPOEKTHBIX

penieHuin

(ykasbiBaloTCA TPEOOBAHUS O TOM, HTO MIPOCKTHAA
JIOKYMCHTALIUA H IPHHATLIC B HEll perlienus
JIOJ13HB] COOTBETCTBOBATh, YCTAHOBICHHBIM
TpeGoBannam, (HEOOX0ANMO YKa3aTh NepeycHb
PEKBH3UTOB HOPMATHRHBIX TIPABOBLIX AKTOB,
TEXHUUECKUX PErTAMEHTOB, HOPMATHBHEIX
JOKYMEHTOR), @ TaK#&Ke COOTBETCTBOBATh
YCTAHOBJIEHHOMY KNaccy HeproaexrnBHoCTH
(ne nuxe kinacca "C")

[TpoexTHYIO JOKYMEHTAIHIO BEIIIOJIHUTE B
COOTBETCTBUH C:

- [Tonoxenue o cocTaBe pa3jiesioB
MPOEKTHO JOKYMEHTAlluH! U TpeOoBaHMiT K
HX COJIEPYKAHUIO, YTBEPIKJIEHHOTO
nocraHopjeHneM [IpaBuTenncTBa
Poccuiickoit ®ejieparn ot 16.08.2008 Ne
87:

- ®enepanbHbIil 3aK0H PoccHiickon
denepanun ot 30.12.2009 Ne 384-03
«TexHUUeCKHil persiaMeHT 0 De30MacHOCTH
37aHHUIT U COOPYKEHHH »;

- [TYD «llpaBuna ycrpoiicTsa
3JIEKTPOYCTAHOBOK»;

- CO 153-34.21.122-2003 «MuCcTpyKI1Ms 11O
YCTPOMCTBY MOJTHHE3ANUTHI 31aHHH,
COOPYKEHHH H IIPOMBIIIICHHBIX
KOMMYHHUKAIHI»,

- MenepabHBIC HOPMBI H IIpaBHia B
001aCTH TIPOMBILUICHHOH 0€3011aCHOCTH
«O06mmue npaBuiia B3ppIBOOE30NIaCHOCTH
JJ15 B3pBIBOI'IO}Kap00HaCHI:IX XUMHYCCKUX,
He(pTEXHMHYECKHX H
He(renepepabaTHIBAIOIINAX IIPOU3BOJICTBY,
- BYTI CHD-87 «BegomcTBEHHBIC YKa3aHUs
110 IPOCKTHPOBAHHUIO JKEJIE3HOJOPOKHBIX
CJIMBO-HAJIMBHBIX dCTAKal
JIETKOBOCIUTAMEHSIOIIMXCS U TOPIOYHX
JKHJIKOCTE U CIKMIKEHHBIX
VIJIEBOJOPOAHBIX I'a30B»;

- Pexomennanun «CIMBOHAJIMBHBIC
3CTaKa bl JI/Is JIETKOBOCIIAMEHAIOLIHXCS,
TOPIOYHX JKHJIKOCTEH H CIKIIKEHHBIX
yrieBo0po/IHbIX ra3os. TpebGosanus
NoKapHOi Oe30MacCHOCTH Y,

- CII1155.13130.2014 «Cxnaas! HeQTH H
He(TEPOIYKTOBY;

- BHTII 5-95 «HopMbl TEXHOJIOTHYECKOTO
[IPOCKTUPOBAHUS NIPETTPUATHH 110
obecrnieueHHIO HePTENPOJLYKTaMH
(medTedas)»;

- Ilpukaz ot 07.11.2016 . Ne 461 00
yrepkneanu ®HIT B obnacTi
npoMBIIIeHHOM Gezomacnoctn «IIpasuma
IPOMBINILICHHOH 0€30MacHOCTH CKIIa0B
HedTH 1 HEQTEIPOIYKTOBY;

- «PexoMeHaluH 10 YCTPOHCTBY U
Oe301acHoi sKcIuIyaTaum
TEXHOJOTHYECKUX TPYOOIIPOBOIOBY,
yTBepsK/IeHHbIe MpHKasoMm Poctexnanzopa
or 27.12.2012 Ne 784,




- No 116-®3 «O nmpomblIIeHHOH
6€3011aCHOCTH OTTACHBIX MPOU3BOJCTBEHHBIX
00BEKTOBY;

- No 123-03 "TexHUUeCKUH PETTAMEHT O
TpeboBaHusX MoxkapHoit 6ezonacHocT";

- CanlluH 2.2.1/2.1.1.1200-03
«CanuTapHO-3alMTHBIE 30Hbl M CAHUTAapHas
kinaccupukanus DpeanpusTHii CoOOpyKEHHH
U UHELIX 0OBEKTOBY;

- CanlluH 2.1.6.1032-01 «['uruennuecckue
TpeboBaHHs K 0OecreyeHHIO KauecTBa
aTMOC(epHOTrO BO3IyXa HACEJICHHBIX MECT»,
-CI12.2.2.1.1312-03 «I'urneHHuyecKue
TpeGoBaHus K IPOESKTHPOBAHUIO BHOBb
CTPOSIIUXCS U PEKOHCTPYHPYEMBIX
IPOMBITIIIEHHBIX TPEITPUATHID);

-T'OCT P 55201-2012 «Ilopamok
pa3paboTKy NepevHs MEPOIPUATHIH 11O
rpax;ialcKkoii 000poHe, MEPONIPHATHI 1O
NpEAYIPEKACHUIO UPE3BLIYAHHBIX
CUTYaIHi TPHPOHOIO H TEXHOTEHHOI'O
XapakTepa [Py IPOeKTHPOBAaHUH 00BHEKTOR
KalHUTaJIbHOTO CTPOUTEIBCTBAY;

- CIT1255.1325800.2016 «3nnanus u
coopyxkenus. [IpaBuna sxcnayaranus.
OcHOBHBIE MOJIOKECHUSY;

- CI123-101-2004 «IIpoexTtuposanue
TEIUIOBOIT 3aIUThI 3/JaHHH »;

- CIT150.13330.201 «Tennosas 3ammra
3JaHUH .
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HeoOX0aMMOCTh BBINOTHECHHA
UIDKEHEPHBIX M3BICKAHHN JUIs
MOATOTOBKH NPOCKTHOH

JOKYMEHTaIlNH

(ykasbiBaeTcs HEOOXOAMMOCTD BLINOTHCHHUS
MHKEHEPHBIX H3IBICKaHUil B 00beME,
HeoOX0/IMMOM H JI0CTATOYHOM ISl 110ATOTOBKH
NPOEKTHON JIOKYMEHTAIMH, HIIH YKA3BIBAIOTCH
PEKBH3HTHI (IIPUKIIAILIBAIOTCA) MATEPHATIOB
MHKCHCPHBIX M3bICKaHMI,  HCOONOAMMBIX K
JIOCTATOMHBIX U1 TOATOTOBKM IIPOEKTHOT
JIOKYMEHTALNH)

Heobxo1mMma akTyaJlH3upoOBaHHast
pelaKIMs OTYETOB 110 HHIKCHCPHBIM
H3BICKAHUSIM C YYETOM yBEJIHYCHHA
IUIOIIAM yUacTKa ¥ CYLICCTBYIOMINX
3/1aHUA W COOPYKCHHH Ha TEKYIIYIO 1aTy.
[IpenocTaBnser 3aKa34ymK.

13

I[IpeanonaracMas (MpeaenbHas)

CTOMMOCTL CTPOHUTEIIECTBA obpekTa
(YKa3bIBAETCS CTOMMOCTDL CTPOUTENLCTBA
00BeKTa, onpesieacHias ¢ npuMeHenHeM
VKPYIIHEHHBIX HOPMATHBOR [1CHbI CTPOUTC/ILCTRA,
a 1IpU UX OTCYTCTBHH - C YHETOM

JIOKYMEHTAJILHO TIOATBEPHICHHBIX CBEACHHI 0
CMETHO# CTOMMOCTH 0OBEKTOR, AHAIOTHYHBIX 110
HA3HAYEHHIO, TPOEKTHON MOLIHOCTH, NPUPOIHLIM
M MHBIM VCIOBHAM TEPPHTOPHH, Ha KOTOPOii
NIAHUPYETCH OCYLICCTRIATH CTPOUTENLCTBO)

He Tpebyercs.

16

Cgeienusi 00 HCTOUHUKAX
dbunancupoBaHus CTPOUTEIILCTBA
o0BeKTa

CobcTBEHHBIE CPE/ICTRA.

I1. TpeGoBaHHus K IPOCKTHBIM PCLICHHAM




TpeboBanus K cxeme
1aHMPOBOYHON OpraHu3alny

BrmoauuTs Ha ocHoBanuu ['TI3Y n
TonorpadguuecKoil CheMKH.
[IpenycMOTpeTh MJIaHHPOBOYHOE
30HHPOBAHHE TCPPUTOPHH € YIETOM
TEXHOJIOTHUECKHUX CBA3CH, CHHHTapHO-

17 3eMEJIHOTO Y4acTKa IMTHEHHYECKHX M IIPOTHBOIIOKAPHBIX
(yKka3piBaloTCs 115 00LEKTOB MPOU3BOJCTBEHHOTO TpEGOBaHHﬁ, rpy30060p0Ta H BHII0B
M HENPOM3IBOJICTBEHHOIO HAIHAYCHHS) TpaHCIIOPTa, 6naroyCTp0fz'lCTBO TCPPUTOPHHA
B cooteTcTBuH ¢ 1. 12 [Tocranosnenns Ne
87, CIT 18.13330.2011 u CIT 42.13330.2016
B 06beme 1. 20 nanHoro T3.
18 grplffg;aﬂm POy R He tpebyercs. OOBEKT KanuTalbHOTO
(YKa3bpIBAKOTCA s TuncibIX 00BEKTOB) g
ApPXHTEKTYPHBIEC PCUICHHS 3aHHH
TpeGoBanmsi K apXHTEKTYpPHO- HACOCHBIX BBITIOJIHMTh Ha OCHOBAHUH
XYJI0KCCTBEHHBIM  PEIICHIAM, TEXHOJIOTHYECKOTO 3a/IaHus C YUETOM
19 | BRmOUAs TpeGOBAHMA K oOecrieueHHs YCTAHOBJICHHBIM
rpadHuecKiM MaTepHaIaM TpeGoBaHHUAM YHEPTETHUCCKOM
(ykazpiBaloTes U1 00BEKTOB MPOU3BOJICTBCHHOTO B(I)d)el(THBHOCTH.
¥ HENPOH3BOACTBEHHOTO HA3HAYCHNA) HBGTOBOG peleHue (l)aCa,IIOB HE Tpe6ye'rc;{.
JIaHHEIM TTPOEKTOM TIPEILYyCMATPHBACTCA!
Ilepsotit aman:
1. Ycranoska aByx pesepsyapos Ha 1000 u
3 000 ky6. M (pe3epBHBIii) IO Ma3yT.
2. CTPOUTEIILCTRBO 3aKPBITOH HACOCHOM IS
nepekayxy K.
3. YcraHoBKa 110/10TpeBaTelield Ma3yTa
(ITMP 64-30) cornacHo yTBEPKICHHOR
cxeme.
4. YBemMueHHe CyIIecTRYOEeH x/ 1
scTakajbl Ha 2 BaroHa ¢ yCTPOHWCTBOM
HIIKHETO CJTUBA, YCTPOHCTBOM BEPXHETO
aBapHiiHOTO CMBa Ha 0/1MH BaroH (17K).
5. YcTaHOBKA IMTPOMEIKYTOYHBIX EMKOCTEH
TpeOoBanus K TeXHOJTOTHYECKHUM 110 60 Ky6. M IO/l MasyT B KOJIHYECTBE 5
20 e i IITYK (COTJIACHO CXEME).

(yKth]H&lOTCS[ 18 00BEKTOR MPOU3BOJACTBEHHOIO
H HCIPOU3BOJCTBCHHOTO na3na'1e[mﬂ)

6. Tloa mpoKJIaZIKy TEXHOJIOTHYCCKHX
TpyOONPOBOJOB IO /1 SCTaKalaMn
3109KUTH Py TIIsip U3 cTaBHOI TPYOBI
nauaMeTpoM 630 MM IO TPAaHCIIOPTHPOBKY
MasyTa.

7. YcranoBka Maca00eH300TIETHTENs.

8. Pazmenenue 3NeKTPONHTOBOM.

Bmopoit sman:

1. CTpOMTEILECTBO 3aKPBLITOH HACOCHOH Ul
nepekauku JIBX.

2. PazMerienyne aBTOMOOMIBHOH TJTOTIA/IKH
pepxuero Hanusa [ JK/JIBX ¢ napecoM na
00beM Al - 32 Ky0. M (IpH TEXHHIECKOI
BO3MOKHOCTH).




3. Pa3MellieHHe, COTIaCHO YTBEPKIEHHOH
cxeMe, HOBOH 0/IHOCTOPOHHEH
Jene3Ho10porxkHOiT scTakaas! (JIBXK) ¢
YCTaHOBKOMH YCTPOMCTB BEPXHETO HAJIMBA HA
8 BaroHOB, YCTPOMCTB HIIKHETO CNHBa Ha 8
BaroHOB, YCTPOWCTB aBapHHHOTO ciuBa Ha 1
BaroH H 0OBS3KOH TEXHOIOTHYECKMMH
KOJUIEKTOPaMH W TPYOOTIpOBOAAMH ISl
CBETIBIX HeTepoLyKTOB (TIpH
BO3MOKHOCTH Pa3MEIIEHHs).

4. YeranoBKa apapuiiHOI €eMKOCTH
o6nemMoM 60 KyO. M. corjlacHo
YTBEPKAEHHOH CXeme.

5. YcTraHoBKa JIByX MauT OCBCIICHMS.

6. [1pr He BO3MOKHOCTH Pa3MeLIEHHs
TpyOOIIpoBOJIOB /T TPAHCTIOPTHPOBKH
CBETJIBIX He(TEIIPOAYKTOB H Ma3yTa B
OJIHOM KaHaJie (10 TIEpBOMY ITaIly),
IPEYCMOTPETH JOTIONHHTEILHbIH KaHal ¢
(GyTISIpOM IO 3K/ S3CTAKATAMH.

TpebGoBanusi K KOHCTPYKTHBHBIM H
00BEMHO-TIJIAHUPOBOYHBIM

KOHCTPYKTHBHBIE H 00BEMHO-

(ykazpiBaeTes HEOOXOAMMOCTE pazpaboTku

21 PCHICHHAM NJAHAPOBOYHEIC PEIICHHUS BBINOJIHHATH Ha
(yxassiaoncs: JOGL QGREKTOR OCHOBAHHMM TEXHOJIOTHYECKOTO 3a/JaHus.
TPOU3BOJACTBEHHOTO H HENPOU3BO/ICTBCHHOTO
HazHAYCHHS)

3akazuuk nepenaeT [IpoeKTHpOBIHKY
npeJinosaraeMselil iepedeHb 000py10BaHHs
C nacropTamu, cepTuuKaTaMy,
MHCTPYKIHSMH 110 YCTaHOBKE W PEIIECHHE O
[lopsinok BhIOOpa M MPUMCHEHHA TIpeJUIoJIaracMoM pa3MellleHHH B paMKax II.
MaTepHalioB, U3JIeNIHH, KOHCTPYKIMH, | 20 nannoro T3.
000py/0BaHMs U MX COTJIACOBAHM [IpoeKTHPOBIIMK PACCMATPHBAET AaHHBIH
3aCTPOHIIKOM (TEXHHUCCKHM MaTepual i TepeIaeT 3aKka3uuKy Ha

21.] | 3aKasuuKOM) pacCMOTPEHHE U COTTIaCOBaHHE
(VKa3LIRAETCS TOPSIOK HANPABICHHA IPOCKTHOIH
Op]‘a!IHBHIIHCﬁ BApHaHTOR NPUMCHACMBIX TcXHO“OFquCK‘?’IO CXCMY o CXeMy
MaTEpHAIOB, H3/IeNH, KOHCTPYKLHIH, MIaHAPOBOYHOH OpTraHU3alii 3¢MEJIbHOTO
06()[‘))’}10!!3”}15{ H UX pacCMOTPCHHA H yqaCTKa, BL]HOHHQHHYIO COTJIACHO
corjlacosanmns SaC'TpOI;'IIJlHKUPvI (TEXIIH‘ICCKHM THBI T 6 Ba M
om——— HOPMATHBHBIM TPEOOBAHUSM.

3aKka3yHK, B CBOIO OYEPE/lb, MTOCTIe

PaccMOTpPEHHs HTOr0 MaTepHaa B

NUCEMEHHOM BHIE WJIH MOATBEPIK/IACT, HIIN

BHOCHT CBOH KOPPEKTHPOBKH.

CTponTenbHble KOHCTPYKIINH,

sieMbIC B TAaHHOM OJIKHb
TpebGoBanus K CTPOUTEIBHBIM TPEHEHSEMED B 22 HPOCKIE; N
B STh YCJIOBHSIM H TH

KOHCTDYKIIHAM yJIOBIIETBOPATH YCIIOB a7IeKHOC

cTpouTenbHBIX 00BekToB cornacHo 'OCT

1.2 (B Tom unecne ykazpiBaoTes TpeboBaHus 10 .

NPHMEHEHUIO B KOHCTPYKIMAX H OTIE/KE 27751-2014 «Han€xnocTh CTPONTEIBHBIX
BBICOKOKAUECTBEHHBIX H3HOCOYCTOHUMBLIX, KOHCTPYKLHH U OCHOBAaHHH» C YUETOM
JIKOJOTHYECKH UACTLIX MEITCPHZ\JIOB) paCHOHO}KeHHH BO IIA KJIMMATHUYECKOM H B
IV cHeroBoM paiioHax.
213 TpeGOBaHHSI K li)YH)lﬂMCHTaM (I)YHII,ﬂMeHTB] BBIIIOJIHUTE € YUETOM

AKTYaJIM3MPOBAHHON pe/lakiieH OTYCTOB 110




penienuii (hyHIaMEHTOB € YHETOM Pe3yJIbTaToB
HHAKCHCPHBIX H3MCKaHHﬁ, a TAKKE TEXHHKO-
IKOHOMHYECKOro CPpaBHCHHA Bapnam‘on)

HHXEHEPHBIM U3BICKaHUAM.
TexHUKO-?PKOHOMHYECKOE CPABHECHHE
BAPUAHTOB HE TPedyeTCs.

TpeGoBanus K creHam, MoBalaM H
[[OKOJIbHOMY 3TaxKy

B npoekTHpyeMBIX 3JaHHAX MOBATLHBIC H

2] 4 (yKkaspiBaeTcs HeOOXOAMMOCTh TPHMEHEHHA
MATEPHANIOB, 3L/, KOHCTPYKIMH, 11G0o LIOKOJIBHBIE 3TaxKW HE TIPEAyCMOTPEHEL.
ONPEACHAIOTCA KOHKPETHBIE TpeOOBAIINS K
M'd'l'l:pHEl.'[aM. H3JCIHAM, KOHC']‘FVKI[HHM)
Tpeboranusi K Hapy>XHBIM CTCHAM
_ (vkasriBaercs HEOOXOAMMOCTE MPUMCHEHHA HaDY)KHBIe CTEHB! 31AHUH HACOCHBIX
21.2 MATEPHATOB, W3EAHIT, KOHCTPYKLMii, 1450 9
onpcuezlmo'rcs{ KOIIKpCTHhIe Tpc6onaum! K BBITTOJIHHTE H3 CaHHBHq-HaHeHEH‘
MaTepHalaM, H3ICTHAM, KOHCTPYKITHAM)
Tpebosanus K BHYTPEHHHM CTCHAM H
MIEPEropoaKaM
21.6 (yKka3bIBacTCs HEOOXOAMMOCTL NPHMEHEHHH B IPOEKTHPYEMBIX 3AaHuAX B:IYTpeHHHC
MaTepHAIOB, H3AENHI, KOHCTPYKIMH, 1160 CTEHBI H MIEPETOPOJAKH HE TPCOYIOTCH.
ONPE/ICIAIOTCS KOHKPETHBIC TpeboBaHUA K
| MaTepHalaM, U3/IEIHAM, KOHCTPYKIMSM)
TpeGoanus K MepeKpbITHIM
(ykaspiBaeTes HEOOXOAMMOCTE IPUMCHEHHA IIpoekTipyeMble 31aHus OJJHODTAXKHBIC
Z1,7 MaTepHANIOR, H31EHil, KOHCTPYKIMH, 1100 )
ONPE/IeNIAIOTCS KOHKPETHBIE TPeOOBaHHS K IEPEKPBILAL HE TpedyloTes.
MaTepuanaM. M3J1eIHAM, KOHCTPYKILHAM)
TpeGopanus K KOJOHHAM, PUTETIAM KoJ0HHBI U PUTeH IIPEYyCMOTPETh H3
(yKﬂ.’EblBﬁC’TCﬂ HEOOX0AUMOCTD NPUMEHEHHS CTAJIBHBIX Hpo(l)nneﬁ, ceyeHHue KOTOpBIX
21.8 MaTePHATOB, H3/IEIHI, KOHCTPYKIMH, a1nbo
ONPE/ICAIOTCH KOHKPETHBIE TpeDoBaHus K OUpeCITE PACTEIOM.
MaTepHajiaM, M3/1eITHAM, KOHCTPYKIIMAM)
TpeGoBanus K JieCTHHLIAM
(yka3niBacTcs HEOOXOMMOCTE IPUMEHEH U JlecTHUIIBI TIPE/lyCMOTPETD U3 CTALHBIX
21.9 | marcpnanos, nanenuii, koHeTpyKimii, G0 npoduieif o cepun (IpH HEOOXOMMOCTH
ONPEACISIOTCH KOHKPETHBIE TpEOOBAHHs K MH/IMBH/IyaJIbHBIE).
MATEPHAIAM, W3ACIMAM, KOHCTPYKIIUAM)
TpeboBanus K moyiam
(ykazniBaeTcsa HeOOXOIAMMOCTE TPHMCHEHNS [penycmoTpeTh GETOHHBIC TOJIbI COTIACHO
21.10 MATEPHANIOR, M3Aeil, KoHCTpy kI, b0 TEXHOJIOTHYCCKHUM TpGGOBaHHHM H
OIPCACIAIOTCH KOHKPCTHBIC TpeﬁoBaHHﬂ K HaaeKHOCTH BKCHHyaTaHHH.
MaTepHanaM, H3Ie/HaM, KOHCTPYKLMSM)
TpeboBanus K KposJie o
(ykaspiBacTes HEOOXOMMOCTh IPUMEHEHHUS Kposmo 31any# HACOCHRIX BBITIOJTHNTE U3
21.11 | marepnanon, nazennii, konerpykimii, 1o conerd-nianesieit. [TokphiThe /1 1 aBTo
ONpeAC/IFI0OTCd KOHKPCTHBIC Tpeﬁosaﬂng K 3CcTaKaJabl— Hp()(bHJ‘IHpOBaHHI:II':l JIUCT.
MaTepuaIaM, U3IeaHAM, KOHCTPYKLUMAM)
TpeGoraHus K BATPAKaM, OKHaM Oxna B 3JIaHUAX HACOCHBIX TIPETyCMOTPETh
(}’KmhIBHC’FCH HCOGXOI{}’IMOCTB ]]pHMCilCiIP!I}[ cOrJjlacHO TCXHOHOI"PI‘IGCKHM TpCGOBaHHHM
21.12 MATEPUANOB, W3/1emiii, KoncTpykumil, nnGo 6
OTIPCEISIOTCS KOHKPETHLIE TPEOOBaHHs K H TpGﬁOBaHHHM 0 BostHEI
MaTepHalaM, HIICINAM, KOHCTPYKIIHSM) €CTECTBEHHOTO OCBCIIICHH .
TpeboBanus K JIBEPAM JBepH B 3/1aHUSIX HACOCHOH IIPETyCMOTPETh
(vkasniBaeTcs HeOOXOAMMOCTL TPUMCEHCHHS COTJIACHO TEXHOJIOTHYECKHUM T’pCGOBaHHHM
21.13 | marepnanos, uznennii, KoncTpyKimii, mmGo 6 -
OTNPe/ICANIOTCS KOHKPETHBIE TPEOORAHNS K ¥ TPEOCEAHIHM 110 IOKAPHON
MATEPHAIIAM, H3JIE/IHAM, KOHCTPYKILMSAM) 0e30MMacHOCTH.
TpeboBaHus K BHYTPEHHEH OT/ICNIKE
(VKa3bLIBAIOTCA ICTCTHUECKHE H
HKCTTyaTallHOHHBIE XAPAKTEPHCTHKH
OT/ICJIO4HBIX MATCPHAJIOB, BKIIOYAA TCKCTYPY BIlyTpCHHﬂﬂ OT/IeJIKa 3ﬂaH1’Iﬁ HACOCHBIX HE
21.14 | nosepxnocTn, 11BETOBYIO raMMy H OTTCHKH, 6
1e0BX0MMOCThL NPUMEHENNS MATEPHANIOB 14 PRI
BHYTpenneii oT/1e1kn oGheKTa Ha OCHORBAHUH
BAPHAHTOR LIBETOBLIX PELeHUii noMeLIeH Uil
o0beKTa) ]
21.15 | TpeboBanus K Hapy)KHOH OTJCTIKE HapyskHast oT/e/1Ka 3/[aHHH HACOCHBIX HE




(yKa3bIBAIOTCS HCTETHUECKUE U
IKCIIYaTALHOHHBIC XapAKTEPHUCTHKH
OTAEJOUHBLIX MATCPHAJIOR, BKJIKOHYAA TEKCTYPY
TIOBEPXHOCTH. 11BETOBYIO raMmy M OTTCHKH,
HeoOXOIUMOCTh NPUMEHCHUA MAaTCPHAJIOB /114
BHYTPeHHER 0T/1e/IkH 06BEKTA HA OCHOBAHNH
BAPHAHTOB HBETOBBIX PElIEHHI NOMEIICHHTH
00BEKTA)

Tpedyercs.

TpeboBanus K oOecreyeHuIo
Oc30macHOCTH 00bEKTa TIPH
OITACHBIX IIPHPOJHBIX MIPOIECCOB,

ITpu HeoOXOAUMOCTH NPEAYCMOTPETD MO

21.16 | sIBICHUH U TEXHOTEHHBIX "
po3neHicTBHi pe3yJibTataM HH)KEHEPHBIX M3bICKaHUH.
(yKaSl:IBalOTCH B CJlydae, €C/Id CTPOUTENLCTBO H
IKCIUTYaralmns o0BeKTa IVIAHUPYCTCH B CIIOKHBIX
TPHPOJIHBIX YC/IOBUAX)

TpeboBaHus K HHKCHEPHOH 3allIMTE

gy g | DEDRMIHE oObeKTa TTpu HEOGXOMMMOCTH MPEyCMOTPETH T10

i (VKa3bIBAIOTCH B CAYYAE, CCIIH CTPOHTENLCTBO H pe3ybTATAM MHKEHEPHBIX H3BICKAHMIL.
JKCILyaTanus obnekra IJIAHHPYETCA B CNIOXKHLIX
TIPUPOHBIX YCIOBHAX)

TpeGoBanust K TEXHOJOTHMUECKHM H
27 KOHCTPYKTHBHELIM PEIICHHIM He tpebyercsi. OOBEKT KanUTaILHOTO
JIMHEHHOTO 00beKTa CTPOUTEJILCTBA.
(YKa3LIBAIOTCA JUIA JIMHEAHBIX 00hEKTOR)
TpeboBanus K 3/1aHUAM, CTPOCHHAM
23 e . He tpebyercs. OObeKT KamuTaIbHOTO
uHppacTpyKTypy JHHEHHOTO CTPOMTEILCTBA.
00beKTa
(yKa3blBAIOTCS JUIsl JIMHEHHBIX 00LEKTOB)
24 TpeboBanusi K HHKEHEPHO-TEXHHYECCKHM PCIICHUAM
TpeGoBanus K OCHOBHOMY TEXHOJIOTHYECKOMY 000PYI0BAHHIO
241 (YKa3LIBACTCH THI M OCHOBHBIE XapakTEPHUCTHKH 110 YKPYITHEHHOH HOMCHKIATYpE, /U1 00LeKTOB
- HENPOU3BOJCTBCHHOTO HA3HAYEHUS JI0KHO GbITH YCTAHOBICHO TpeOOBANHE O BhIGOPE 00OPYLOBaNNA HA
OCHOBAHHHU TEXHMUKO-3KOHOMHYECKHX pacyeToB, TEXHHKO-DKOHOMHYCCKOTO CpaBHCHHA Bapnamos)
24.1.1 | Oronnenue IIpoekToM He NpelyCMaTPUBACTCS.
[TpeaycMOTpeTh COrJIacHO

24.1.2 | Benrunanus TEXHOJIOTHUECKUM TpeOOBaHHAM U
TpeOOBaHUSIM 110 N10)KapHOH 0e30MacCHOCTH.
ITpeaycMOTpPETh COTJIACHO

24.1.4 | BosmonpoBoJ TEXHOJIOTHYECKUM TpeOOBaHHAM U
TpeGoBaHNAM 110 noxapHoi 6ezonacHocTH.
IIpcnycMoTpeTh COrjIacHO

24.1.5 | Kananu3zaius (1MBHEBadA) peay p
TEXHOJIOTHYECKUM TpeOOBaHHSIM.

" IIpeycMOTpeTh coracHo

24.1.5 | DnekrpocHab)KeHHE o e
TEXHOJOTHYECKUM TpeOOBAHUAM.

24.1.6 | Tenedonusaums [IpoexToM HE mpeaycMaTpUBacTCs.

24.1.7 | Pagnodukanus ITpoekToM He IIpelyCMaTPpHBACTCH.
WndopmanmonHo-

24.1.8 | TeneKOMMYHHKAIIMOHHAsS CETh ITpoekTOoM He npeaycMaTprBacTCs.
«MuTepHeT?

24.1.9 | TeneBuieHue ITpoekTOM He IpeycMaTpuBacTCs.

24.1.10 | 'asnduxanns IIpoekToM HE MpEayCMaTpUBACTCS.
[TpeaycMOTpeTh COrIacHO
24.1.11 | ARToMaTH3aIMs ¥ JUCTICTUEPU3AIMS | TEXHOIOTHYECKHM TpeOOBaHUSM U
TpeOOBAHUAM 110 MOKAPHOH OE30MACHOCTH. .
242 | TpeGoBaHms K HAPYKHBIM CETAM HHKEHEPHO-TEXHUYECKOTO obecrieenns,




TOYKaM IIPpUCOCIUHCHHUSA

(vkaswiBaloTes TpeGoBanus K 0OLEMaM NPOCKTHPOBAHMS BHEIIHWX CETCH M PEKBMIMTRI NOJYHEHHBIX
TEXHHYECKMX YCJIOBHIl, KOTOpble MPHJIATAlOTCs K 33/IaHUIO HA NPOEKTHPOBAHHC)

BuyTpu niomanoyHas ceThb B IpaHHIax

AHTHTEPPOPUCTHUECKON

3alllUIICHHOCTH

(yka3piBacTest HeOOXOMMOCTD BhINOJIHEHUS
MEpONPHATHI 1 (M/IM) COOTBETCTBYIOLIMX

24.2.1 | BonocHaOxenune
TPOEKTHPOBAHHSI.
BuyTpy miomano4dtas ceTh B TpaHHIaxX
24.2.2 | Bonoorsenenue YID d
IPOCKTHPOBAHHUS.
s BuyTpu miomaaounas ceTh B rpaHUIIax
24.2.3 | Tennocnabxenue i ‘ P
| = IPOEKTHPOBAHHUS.
BHYTpH TUI0111/104HAs CETh B IpaHHIax
24.2.4 | DnexkrpocHabxeHHe YIP P
[POEKTHPOBAaHHUA.
24.2.5 | Tenedonnzanus [IpoekToM He IpeycMaTpuBaeTCs.
24.2.6 | Pagmodukaius ITpoeKTOM He Ipe/lyCMaTpHBAEcTCS
Wudpopmanuonto-
24.2.7 | TeneKOMMYHHKAIIHOHHAsA CETh [IpoexkToM HE MpeycMaTPHBACTCS.
«MurepHeT»
24.2.8 | Tenesujicnue [TpoeKTOM He NpeayCcMaTpHBACTCSL.
24.2.9 | lN'azocnabikenune [IpoeKkTOM He IpelyCMaTPHBACTCSL.
Wuble ceTH MHKEHEPHO-
24.2.10 ’ p [IpoexToM He nperycMaTprUBaETC.
TEXHHYECKOro obecneyeHus
BBINOTHUTE B COOTBETCTBHH C
TpeGoBaHUs K MEPOIIPUATHSIM TIO
25 3 TpeOGOBAHUSAMH CAaHUTapHO-
OXpaHe OKpYIKalolei cpebl
SMUJIEMHOIOTHYECKHX IIPABHII U HOPM.
TpeboBanusi K MEPONIPUATHAM 10 [TpeycMOTpeTh IPOEKTHBIC PEIICHUS,
26 obecreYeHHIO MOKapHOH obecrieynBaloIINe TOXKAPHYIO
Oe301acHOCTH 0e301acHOCTh 00BEKTA.
TpeGoranus K MEpONPHATHAM IO
obecIeueHIo codII0AeHU
TpeboBaHUI JHEPTETHUECKOH
5} ek THBHOCTH U 110 OCHAIEHHOCTH
o0beKTa mpuOOpaMHu ydyeTa
7 CTIOTB3YEMBIX JHEPTETHUECKHUX B cOOTBETCTRYIONIMX pa3fienax MpoeKTHOH
peCYpCoB JIOKYMEHTALHH.
(He yKa3bIBAIOTCA B OTHOLIEHUH OOBLEKTOB, HA
KOTOPBIC TPeOOBAHHUS IHEPreTHUCCKOM
s pekTHBHOCTH ¥ TPEOOBaHKA OCHAILICHHOCTH HX
NpuUGOPaMK YHETa HCTIOIb3YEMbIX
JHCPIreTHUYECKHX PECYPCOB Ha
PACTIPOCTPAHAIOTCS )
TpeboBanust K MepONPHATHAM 110
oOecreueHHI0 JI0CTyIIa MHBAIKJIOB
K O0BEKTY
(ykazwipaloTes s 0OBEKTOR 3/1PaBOOXPAHCHHS, ﬂaHHBIe pa3)],eﬂ He pa3pa6aTBIBaETCH, TakK
0OpazoRanHs. KYJILTYPBI, OTABIXA, CHOPTA U <
28 HHBIX 00BEKTOB COLMANLHO-KYILTYPHOTO M KaK JaHHBIH 00HEKT NMEeT
KOMMYHaIL10-GBITOBOTO Ha3HaueHua, 06bekTos | MPOU3BOJICTBEHHOC Ha3Ha4CHHE.
TpaHCIoOpTa, TOProBJIx, 0011eCTBEHHOTO NUTAHHS,
00BEKTOR JIEJIOBOTO, aJIMHHHCTPATHBHOTO,
(I)Hlial'ic()BOFO. PEAUTHO3HOTO HA3HAYUCHHA,
00BLEKTOB KUIUILHOTO (hon1a)
T =t
'peboBanus K HIDKEHEPHO- Jlanusle TpeboBanus He pa3pabaThIBAIOTCS,
TEXHUHECKOMY YKPEIUICHHIO II0TOMY, KaK B IIPOEKTE MPe/lyCMaTPHBACTCA
oOBeKTa B 1IEIX 00€CIIEYCHHUS ero PEKOHCTPYKIIHS CYIIECTBYIOMEH
29

nedrebasbl, Ha KOTOPOH yiKE UMEETCs
AQHTHTEPPOPUCTHYECKAs 3allHTa.




PAa3ZIesIoB NPOCKTHOM JIOKYMEHTAIHHK B
COOTBETCTBHH € TPeOOBAHMUAMHU TEXHUYCCKHX
PErJIAMEHTOR € Y4ETOM (DYHKIIHOHAJILHOTO
HA3IHAUCHMA M [IapamMeTpoB 00hEKTa, a

TaKxKe TpC6OBﬂHHﬁ INOCTAHOBJIICHHA
IlpaButenncria Poccniickoit ®enepanuu ot 25
nexabps 2013 rona N 1244 006
AHTUTCPPOPHCTHYECKOT 3aIMILEHHOCTH
oOnbekToB (TeppuTtophii)” (CoGpanne
sakonoaarenncTra Poceniickoii Menepaunn,
2013, N 52, cr. 7220, 2016, N 50, ct. 7108; 2017,
N 31, ct. 4929, N 33, ct. 5192)

TpeboBanusi K cOONIOIEHUIO
Oe30I1aCHBIX JUTA 3/I0pPOBbs YE€JIOBCKA
YCJIOBUM MPOKHBAHHA H
npeOLIBAaHUS B 0OBEKTE U
TpeboBaHUs K CODIIOICHHIO
©e3011acHOTO YPOBHS BO3IACHCTBHSA
00bEKTa Ha OKPYKAIOLIYIO Cpely
(_\_’I\'ﬁ'&]:lliac"l'cﬂ []t‘,OGXOﬂHMOCTI: BLITIOJIHCHH S
MEpPONIPUATHIT 1 (MIIN) TIOATOTOBKH
COOTBETCTBYIOUIHX pa3/iciioB ﬂpOCKTHOﬁ
JIOKYMCHTAUMH B COOTBCTCTBHH € Tp€60[i<’lHHHMH
TCXHUYCCKHX PErjaMcHTOB € YUCTOM
(PYHKIHONATLHOTO HA3HAYCHUA, & TAKKE

JKO/I0MMUECKOH M caHuTapHO-THIHEHHYECKOH
ONACHOCTH NpeaAnpuaTHs (00heKTa)

JlaHHBIC MEPOTIPUSITHA HE
paszpabaThIBalOTCs, TaK KaKk 00BEKT
pacIioNoKeH B TIPOMBIIUIICHHOH 30HE.
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TpeboBanus K TEXHHYCCKOM
3KCIUIyaTallul H TEXHUYECKOMY
00CIy)KMBaHUIO 00BEKTA

PaspaGorats B 00beme 1. 20 gannoro T3.

TpebGoBanus K NPOEKTY OpraHHu3aIiu
CTPOUTENILCTBA 00LEKTA

Pazpaborats B 00beme 1. 20 nannoro T3

O6ocHoBaHKE HEOOXOMMOCTH CHOCA
HJIM COXPaHEeHUs 3JIaHHid,
COOPYIKCHUH, 3€JIEHBIX HACaKICHHH,
a TaKKe MEPEeHOCAa HHIKEHEPHBIX
ceTeit ¥ KOMMYHHKaIUH,
pacIioyIOKEHHBIX HaA 3EMEIIbHOM
yyacTke, Ha KOTOPOM ILIaHUPYETCH
pa3mMernienne o0beKTa

IIpoekToM He npeaycMaTprUBaeTCs.

TpeboBanus K perieHusM 1o
GnaroycTpoiicTBY NMpHIIEraloleii
TECPPUTOPHH, K MAJIBLIM
ApXHUTEKTYpHBIM (popmam Hu K
HJIaHHpOBO‘{HOﬁ OopraHH3all’iH
3EMEJIbHOI'O Y4acTKa, Ha KOTOpOM
IUIaHUpYyeTCs pa3MenieHre 00beKTa
(yka3bIBAlOTCS PElICHUA M0 GIaroycTpoicTBY,
03eJIeHEeHHIO TEPPUTOPHH 00BeKTa, 00yCTpOiCTRY
TIOMIAI0K ¥ MA/IbIX aPXHTEKTYPHBIX (JOpM B
COOTBETCTBHH C YTBEPKICHHOH JI0KYMEHTALMCH
110 NIAHMPORBKE TEPPHUTOPUH, COTIACOBAHHBIMH

JCKM3aMH OPraHH3allii 3¢MEJIBHOrO YJacTKa
oObeKTa M ero GJaroycTpoiicTBa M o3eseHcHnA)

Pazpabotats B 00beme 11. 20 nansoro 13

TpeGoranus K pa3paboTke MPOEKTa
BOCCTAHOBJICHUS (PEKYJIbTHBALINH )
HAPYIICHHBIX 3€MEJIb HITH

TJI010pOAHOTO cJl10sd
(YKa3BIBAIOTCS 1IPH HEODXO0AHMOCTH)

He tpebyeTtcs.

TpeGoBanus K MecTaMm

He Tpebyercs.




CKJIQIMPOBAHUSA U3JIHIIKOB I'PYHTA H
(M) MyCOpa TIPH CTPOUTEJIBCTBE H
MPOTSHKEHHOCTh MaplupyTa ux

JIOCTABKH

(yKa3biBalOTCS NPH HEOOXOJAMMOCTH C YHETOM
TpeGoBaNNIi NPABOBLIX AKTOB OPraHOB MECTHOTO
camoyIpasjicius)

TpeGoBanusi K  BBINOJHEHHIO
HAY4YHO-MCCIIE/I0BATELCKUX U
OTILITHO-KOHCTPYKTOPCKMX padoT B
npolecce MPOSKTHPOBAHUS U

CTPOUTEILCTBA OOBEKTA
(YKa3LIBAIOTCA B Cllyydae HeoOX0AUMOCTH
BRINOJHEHHSA HAYYHO-HCC/IE0BATCIBCKHX

1 ONBITHO-KOHCTPYKTOPCKHX paboT npH
IIPOCKTHPOBAHNN H CTPOHTE/ILCTBE 00bEKTA)

He tpebyeTcs.

I11. Mueie TpeboBanus

K NPOCKTHPOBAHHUIO

38

Tpebosanus k cocTaBy NMPOEKTHOH
JOKYMCHTaIlHH, B TOM HHCJIC
TpeboBaHus 0 pa3padoTKe pas/IelioB
NPOEKTHOMN JOKYMEHTAIMH, HAJIMYHE

KOTOPBIX He SIBISIETCS 00A3aTEIbHBIM
(VKa3LIBAIOTCS B COOTBETCTBHH C
nocranosiaenuem [IpasurenscTea Poccuiickoid
®enepaunn ot 16 denpans 2008 rona N 87 "0
COCTABE pa3/e/ioB MPOCKTHOH JOKYMEHTALMK H
TpeGosanuax k X cogepixanmnio” (Cobpanne
jakonoaarenseTra Poccuiickoii Menepann,
2008. N 8. cT. 744; 2010, N 16, cr. 1920; N 51,
cr. 6937: 2013, N 17, cT. 2174; 2014, N 14, cT.
1627; N 50, cr. 7125; 2015, N 45, cT. 62435,
2017. N 29, cr. 4368) c yuetom
DYHKIMOHANLHOTO HazHauenns o0bekTa)

Pazpa6orats pazaen MITTO u UC.

TpeboBaHns K OANOTOBKE CMETHOM

JOKYMCHTAIIHH

(ykaspiBaloTcs TpebOBAHMUA K MO/ATOTOBKE
CMETHOM JIOKYMEHTALHH, B TOM YHCIIE METO/
onpeJIclicHusA CMCTHO CTOUMOCTH
CTPOUTEJILCTRA)

He tpebyercs.

40

TpeboBanus x pazpaboTke

ClelMaJIbHBIX TCXHHAYCCKHX yCIIOBPIﬁ
(YKa3nIBAIOTCS B CyYasx, Koraa paspaboTka u
NPHUMCHCHUE ClICHHANIBHBIX TEXHUUCCKHUX
yenosuii lonyckaercs @eaepaibHbIM 3aKOHOM 0T
30 aexadps 2009 r. N 384-®3 "TexHnuecknit
PErIIAMEHT 0 Ge30MaCHOCTH 3/1aHNH U
coopyskennii” n nocranosnennem TpaBnuTenneTsa
Poccniickoit Menepanyn ot 16 despana 2008 r.
N 87 "O cocrase pa3/IeNioB NPOCKTHOM
JIOKYMEHTalnu ¥ TpeGoBaHUSAX K HX
coJlepxkanui”)

Cornacosannnie CTY npejacrapiusgeT
3aKa3uMK.
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TpeboBanus O NMPHUMEHEHHUH TIPH
pa3paboTKe NPOEKTHOH
JIOKYMEHTAIUH JJOKYMEHTOB B
o0JiacTH CTaHIapTH3ALMH, He
BKJIIOYCHHBIX B NIEPECYCHD
HAIMOHAJILHBIX CTaHIapTOB H
CBOJIOB TpPaBMJI (YacTeH Takux
crapaapToB H CBOIOOB TIpaBI/IJT), B
pesynprate MPHMEHEHHs, KOTOPBIX
Ha 00s3aTEILHOM OCHOBE

ITpu pazpaboTke NaHHOIO MPOCKTa
BO3MOYKHO IIPUMEHEHHE:!

- IIpuxasza Poccranyiapra Ne 474 ot
16.04.2014 r. «O0 yTBEep:K/IEHHH TIEPEYHs
JIOKYMCHTOB B 00JIACTH CTaHapTH3alllH, B
pe3yJsbTaTe IPUMEHEHNS KOTOPBIX Ha
N06pOBOIILHOM OCHOBE 00ecIeYHBaeTCs
cobmonenue Tpebopanuii @enepaibHOTO

zaxoHa oT 22 mrons 2008 r. «123-03

«TexHHUUECKMI pErIaMeHT 0 TPeOOBAHMAX




obecrieunBaeTes codoieHne
tpeboBanuii  DejiepaabHOTO

3aKkoHa "TexHUuYecKuil periaMeHT o
0e30MacHOCTH  3JIaHHH U
COOPY)KEHHH", YTBEPXKJIEHHbIH
nmocranorienneM I IpasurenscTsa
Poccuiickoit @enepanun ot 26
nexabps 2014 roga N 1521 "O6
VTBEPXKJACHUM IEPEYHs
HallMOHATBHBIX CTAHIAPTOB H CBOIOB
MpaBMJI (JacTeil Takux

CTaH/JapTOB M CBOJOB IIPABHII),

B pe3yJibTare NpHMEHEHHs

KOTOpBIX Ha 00s13aTeIbHON  OCHOBE
obOecneunBaeTcs coOmoaeHue
tpeborannii deepaibHoro 3akona
"TexHnuecKHi periaMeHT o
0e30MacHOCTH 3/IaHUH U
coopyxennit" (Cobpanne
3aKoHojiaresbcTBa PoccHiickoid
Denepannn, 2015, N 2, c1. 465; N
40, ct. 5568; 2016, N 50, c1. 7122).

10XapHoii 0€30MacCHOCTHY,

- llpukasa Poccrangapra ot 10.05.2017 No
932 «O BHECECHUHM U3MEHEHUH B IIpUKa3e
MeepaIbHOTO areHTCTRA 110 TEXHUUECKOMY
pEryJIHpOBaHUIO U MeTpoaoruu ot 30 Mapra
2015 r. Ne 365 «O0 yTBepKICHHH NIEPEYHH
JNOKYMEHTOR B 00JIaCTH CTaHIapTHU3alHH, B
pe3yJIbTaTe MPUMEHEHHs] KOTOPBIX Ha
JNOOPOBOJILHON OCHOBE 0OECTIEYHBACTCS
cobmonenune Tpebosannii PenepanbHoro
3akona ot 30 nexabps 2009 r. Ne 384-@3
"TeXHUYECKHH pErlaMeHT 0 6e301acHOCTH
3/IaHUH ¥ COOPYKEHHH".

- CIT 23-101-2004 «IIpoexTHpoBaHue
TEIJIOBOH 3aLlUThI 3aHUH »;

- BHTII 5-95 «HopMbl TEXHOJIOTHYECKOTO
LPOCKTHPOBAHUS TIPEUTPUSITHH 110
obecrneyeHHI0 HepTenpoLyKTaMu
(nedrebaz)»;

- [lpukas ot 07.11.2016 r. Ne 461 06
yreepkacaun OHII B obnactu
npomsinieHHo# OezonacHocTr «IIpaBuna
TIPOMBIIIITICHHO OE30MacHOCTH CKIIA/I0B
He(TH H HeTEIPOJLYKTOBY;

- «PexoMeHIa11MH 110 YCTPOHCTRY H
OesonacHoi sKcIuIyaTaim
TEXHOJOTHUECKHX TPYOOIIPOBOIOBY,
yTBepkIeHHBIE ITpHKa3oM PocTexnansopa
o1 27.12.2012 Neo 784;

- BYIT CH2-87 «BeaoMcTBeHHBIE YKa3aHHs
110 IPOCKTHPOBAHMIO HKEJIE3HO/I0POKHBIX
CJIHBO-HAJIMBHBIX dCTaKajl
JIETKOBOCIUTAMEHSIOIINXCSA H IOPIOYHX
JKUJIKOCTEN M CHKMIKCHHBIX
YTJIEBOJIOPOIHBIX Ta30B.
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TpeboBaHus K BBIITOJHEHUIO
JEMOHCTPAIlMOHHBIX MaTepHalioB,
MaxKcTOB

(YKa3LIBAIOTCH B Cllydae NPHHATHA
3aCTPOHITHKOM (TEXHUYECKUM 3aKa34HKOM)
pelieHus O BLINOJIHEHHH 1EMOHCTPAIMOHHBIX
MaTepHaIoB, MaKeTOB)

He TpebyeTcsi.

TpeGoBanust © NpUMEHEHHH
TEXHOJOTHH HH(POPMAIHOHHOTO

MOJICJITHPOBausA

(VKa3hIBAIOTCA B CILy4ae NPUHATHA
3aCTPONILIMKOM (TEXHHYECKUM 3aKA34MKOM)
peLICHNUsE 0 IPUMEHEHHH TEXHOJIOTHI
HH(OPMALHONIOTO MOJIEIMPOBAHNS)

He TpebyeTtcs.

44

Tpeboranue © NPHMEHEHHH
skoHOMHYecKH 3 (PeKTHBHON
NPOEKTHOHN JJIOKYMCHTAIHH
HOBTOPHOTO MCTIOIb30BAHUA

(vkaswipaercs TpeBoBaHHE O NOATOTORKE
1IPOEKTHON JIOKYMEHTAIMH C HCMOIB30BaHHEM
akoHOMUYECKH P PekTHRHON NPOEKTHON

He tpebyeTcs




JIOKYMEHTAIMH NOBTOPHOTO UCTOJIL30BAHMSA
00LEeKTa KATIUTANLHOTO CTPOUTEILCTRA,
AHAIOTHYHOTO 110 HA3HAYEHHIO, TTPOEKTHOM
MOLIHOCTH, IIPHPOIHBIM ¥ HHBIM YCIIOBUSM
TEPPUTOPHHU, Ha KOTOPOIi nuaHnpyercs
OCYLUECTBATh CTPOHTE/LCTRO, & IIPH OTCYTCTBHH
TAKOH 1IPOEKTHOM JI0KYMEHTAIIHH = C YHETOM
KPUTEPHER IKOHOMUYECKOH P PeKTHBIOCTH
MPOEKTHOI JIOKYMEHTAILMH)

[Ipoune AONOJIHUTEITLHbIC
TpeOoBaHWs ¥ yKa3zaH!s,
KOHKPETH3UPYIOIIHE 00bEM
IIPOEKTHBIX paboT

46 K 3aj1anuio 1a mpoeKTHPOBaHHE IPUJIaraloTCs:

"pazocTpOUTEIBbHBIN IUTaH 3¢METHOTO YYacTKa, Ha KOTOPOM ILIaHUpYy€ETCH
46.1 pa3mMenienne 06beKTa, M (MIIM) MPOEKT IIAHUPOBKH TEPPUTOPHH H TIPOCKT
MEXKEBaHHSA TEPPUTOPHH.

PesynpTaThl WHKEHEPHBIX W3BICKAHWHA (TTPH MX OTCYTCTBHH 3a/aHHCM Ha
IPOCKTHPOBAHHE PELYyCMaTPHBACTCH HEOOXOAMMOCTD  BBIOIHCHUS

ot MHYKCHEPHBIX U3BICKAHNH B 00BEME, HEOOXOJUMOM M JIOCTATOMHOM AL
HMOJrOTOBKH TIPOEKTHOH JIOKYMEHTAIIN)) B COOTBETCTBHH € I1. 14.
Texuudeckue yclOBHMS Ha MOIKIIOUEHHE OOBEKTa K CETSIM

463 MHKEHEPHO-TEXHHYECKOro obecneuenus (MpH HX OTCYTCTBMH M €CIIH OHH

HeoOXOJIUMBI, 3aJlaHieM Ha TPOEKTHUPOBaHHWE IpelycMaTpUBacTCA 3a/laHuC Ha MX
NOJIY4EeHHE).

MMerommuecs MaTepHaibl YTBEPAKAECHHOIO MPOCKTa TUIAHHPOBKM ydacTKa
46.4 | ctpoutenscrBa. CBeleHHS O HAJ3eMHBIX U TIOJI3EMHBIX HHKECHEPHBIX
COOPY/KEHHAX M KOMMYHHKAIUAX.

Pemienue o Npe/IBapUTCILHOM corjacoBaHuM MeCTa pasMenieHHA o0OBeKTa

46.5
(1TpM HAJIMYHH).
466 IIOKYMCHT, no,trmepxc,ualomuﬁ IMOJIHOMOYHA JIMLA, ymepnc,uammero 3a1aHHuC
L Ha IPOEKTHPOBAHHUE.
MHble TOKYMEHTBI X MaTepralibl, KOTOpbIe HEOOXOHMO YUeCTh B Ka4eCTBE
467 | VCXOUHBIX JIAHHKIX JUTS TIPOEKTUPOBAHHUS (Ha YCMOTPEHHE 3acTPOMIIMKa

(TEXHHYECKOTO 3aKa3qnKa)).
it by,

LeTBO HOBBIX JK/JI ITYTEH.

5 G,

& U
=

[v) i !
CorsjacOBaHHBIH ITPOCKT Ha ¢ @g:{j@ﬂ
5 P

iy,
iy,
U,

Kommepueckuil TMPEKTOp
(JIO/KHOCTh YIOJITOMOYCHHOTO JiHla
sacTpoiinmKa (TeXHUHECKOTO 3aKa3unKa),
OCYUICCTBISIONIETO NOJATOTOBKY 3a/1aHHA

1A NPOCKTHPOBAHHE)

"14"  wosiops__ 2019 T.




TexHnyeckne ycnosud

Ne 06-194/002 09.06.2020 r.

5
6.
7

HanmmeHoBaHWe 3HepronpUHUMAaIOLLMX YCTPOWCTB 3aaBuTena: TN-194.

HavmeHoBaHWe W MeCTO HaxoXaeHWA OOBLEKTOB, B LENAX 3NEKTPOCHAbMEHWMA KOTOpbIX
OCYLLECTBNAETCA  TEXHONOrMYECKoe NpUCOeAUHEHWE  IHEePronpUHUMAIOWMX  YCTPOWCTB
3ansutenn: TN-194 (yBenndeHrMe MAKCMMaNbHOWM MOLWLHOCTM ANA npucoeguHeHna AOQ
«Tpouuya» (Heprebasa), ApxaHrenbckan obnacrb, r.CeBepofBMHCK, npoesa Yaauui, 4.18.
3anpalwunBaemas MOLLHOCTb NPUCOEAMHAEMbIX 3HEPrONPUHUMAIOLLMX YCTPOMCTE 3aABMTENA
cocrasnaet TMN-194 526kBr.

CymmapHaa MOLHOCTb CyLLECTBYIOLMX IHEPrONPUHUMAIOLLMX YCTPOMCTB obecneyeHa, CornacHo
porosopa Ne 15-000638 ot 0110.2018r. nocraswmkom ycnyr OO0 «TrK-2 3HeprocbbiTy B
pa3mepe yCTaHOBNEHHOW MOLHOCTH 790KBT.

Kateropua HagexHocTu TpeTtba.

MnaHupyembi rog BBo4a B akcnyaTaumio 2022 .

AO «Tpouua» ocywecTenser:

YcuneHue cyLwecTBYIOWEN 3N1eKTPUYECKON CeTH He TpebyeTca.

8.
8

10.

13
12

13.

14,

15.

16.

17.
18.

3ansuUTenb OCyLLEeCTBAALT:

MeponpuATMA NO NPOEKTUPOBAHUIO U CTPOUTENLCTBY CXEMbI NPUEMA MOLLLHOCTH.

TpeboBaHWUA K OCHALLEHWUIO SHEPTONPUHUMAIOLLMX YCTPOMCTB YCTPOMCTBAMM PENEINHOM 3aLLUUTHI U
aBTOMATUKM.

BbinonHutb TpeboBanua aencreyiowmx HTA.

KoHTponb M nopaep)kaHWe KayectTBa 3NEKTpoaHepruu. TpeboBaHua nNo KomMneHcauuu
PeaKkTUBHOM MOLLHOCTH.

OnpeaennTb NPOEKTOM AONYCTUMbIE OTKIOHEHWA HANPAXKEHWA B KOHTPONbHBIX TOYKAX C y4eTOM
noTepb HanNpA»XeHWA B COOCTBEHHbIX CETAX 3aABUTENA B PEXMMAX MAKCMMaNbHbIX W
MWHUMaNbHbIX Harpy3okK.

Y4eT, KOHTPONb Ka4ecTBa 3/IEKTPUHECKON IHEPIUM.

TOYKM yyeTa INEeKTPUYECKOM IHEPTUM ONPELENUTL NPOEKTOM.
MpegycmoTpeTs BO3MOMHOCTb AUCTAHUMOHHOTO CHATUA MNOKa3aHui npubopoB yueta ¢
ucnonb3oBaHWem BHewHero GSM-mogemom, Vs
MpoekT anekTpocHabxeHna obbeKkTa cornacosartb ¢ AO «Tpounua». /“'
CpOK AeWCTBUA JaHHbIX TEXHUYECKMX YCNOBKUIA COCTaBNAeT-2 roaa. /
d ,/ O
|
/(n{gnuch*
leHepanbHbi gupekTop AO «T » Hako3uH P.H.

(aonmHocTs, hamunna,



I'panocrpouTe/bHbIii NJIaH 3¢eMeIBHOIO Y4acTKA

Ned086
RU | 2

['patocrponte/bublii IVIAH 3¢MEILHOI0 YYACTKA HOATOTOB/JICH HA OCHOBAHIH:
3aABIICHNS 000 «Tpunnru»

(3aperncTpHpPOBAHO B CHCTEME HCHOJIHEHHs periavenTto 27.03.2019
N2 9924559 (nopraa) -

| PEEBIBHTLE SadBICHIA IIDEIBﬂOﬁJmJlaTC.-'IH ICMEIBHOID YYACTKA C VKa3aHHEM (l].l'l.(). JAABHTCNA — [!]II'{IT‘IEUKUI'O auua. oo PEKBHINTHI
FIHBICHIA 1 HANMEHOBAHHE 3AABHTCAN — KIPHIHYECKOTO HLA O BhIJaUe IPAIOCTPOHTEALHOTO MAAHA IEMENLHOTD YHACTKA)

M CCTOHAXOMR/ICHHE 3CMEIBHOI0 YHACTKA
ApxaHnrejibckas 00J1acTh
(cyOuekT Poceniickoit @eacpaunu)
CesepoaBuHCK
(MYHULNNAIBHBI PAROH HAH TOPOACKOR OKPYT
r. CeBepo/IBUHCK

(nocenenne)

Onucanne 1 panmnm 3eMeJbHOr0 yuacTKa

“k‘pl,"lt?lh KOOPANHAT XapakTepHBIX TOYEK B CHCTEME KOOP1HHAT

l LI003HaueHHe

IIL‘I'll_'I.'ll".l_\"-"lUl‘l A sejenn Eanvoro FOCYAAPCTBCHHOIO PeCCTpa HEABIATHMOCTH

[lM\IU!_}II = o —— = —
! NAPARTEPHON TOYKN X Y I
| |
1 ; 655661.25 2486984.01 }
| 8 I 655637.74 2487021.17 |
3 L 655633.37 2487028.07 |
[ 4 655539.63 2486966.06 -
| 5 655547.39 2486954.23 o
| 6 | 655563.71 2486929.73
ﬁ 7 i 655562.59 2486929
8 | 655566.94 2486922.56 ]
9 T 655571.28 2486916.15
10 _ 655578.27 2486905.79
1 655583.66 2486897.94
L 12 655588.28 2486891.45
| 13 655591.51 2486886.96
14 | 655595.41 2486881.91
15  655597.66 2486879
16 | 655598.95 2486879.92
17 | ‘ 655612.59 2486888.85 T
| 18 | 655617.67 2486882.19 _
| 19 655631.25 2486892.07 |
) 655656.36 2486910.33 |
21 655624.45 2486957.51
N i v 655661.25 2486984.01
1 655626.53 2486901.43 B
| 2 ] 655621.21 2486908.53
L3 ] 655613.98 2486903 j
1 4 | 655619.43 2486896 |
. 655626.53 2486901.43
1  655613.49 1 2486887.67
2 655616.31 | 2486883.97
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__ 3 ] 655638.13 2486899.49 |

4 | 655623.19 . 2486921.03 |
5 6ss601.28 248690516
O |  655613.49 _ 2486887.67

Kaxacrposniii nomep semeannoro yuacrka (npu namam)  29:28:110272:192

[L1omain 3evMeabHOro yuacrka 9674 kB. M

Huagopmaunsi 0 pacnosiomenubix B rpaHHIAX  3eMeJLHOIO ydyacrka obbekTax
KANNTAILHOTO CTPOHTEILCTBA

B rpannnax semMerbHOrO yyacTka pacnosiosnkeH oOheKT KamHTaTbHOIO crpoutenbeTBa. OO0beKT
OTOOpaKACTCS HA HepPTEKe IPaJOCTPOMTENLHOrO IIAHA IO MOPsJIKOBLIM -~ HOMepoMm 1.
Omnmcanne obbekra KanMTAILHOIO CTPOUTENLCTRA NPUBOANTCH B nojipaszieie 3.1 «O0nexTsl
KaluTallbHOrO CTPOUTE/ILCTBA» pasjiesa 3.

Hudgopmammst 0 rpanmnax 30mst IUIAHUPYEMOIO0 pasMemenuss 00beKTa KaNHTAJIbHOIO
CIPOMTCILCTBA B COOTBETCTBHH € YTBEPAKICHHBIM HPOEKTOM INVIAHUPOBKH TE€PPHTOPHN
(1IpH HAJTMYHH)

doranuenne | [lepedeHt KOOpANHAT XAPAKTEPHLIX TOUCK B CHCTEME KOOPJMHAT,
(HOMEp) 1 HENOAL3YEMOI ANA BeacHus Eannoro rocyaaperaennoro PeecTpa HEABMKUMOCTH
| xapakepHoil toukn | s T I |

PeRBUIBHTLI IPOEKTA IIANMPOBKH TeppuTOpHN 1 (1K) NPOEKTA MEKEBAHUSI TEPPUTOPUN
B CAYHAC, CCAN 3EMEILHBII YUACTOK PACIOI0KEH B TPAHHIAX TEPPHTOPHH, B OTHOMICHIH
ROTOPOIl yTBEP/RACHBI NPOCKT IIANMPOBKH TEPPHTOPHH U (WiH) HPOEKT MeKeBAHMS
TePPUTOpPHN

Jlokymentaims mo niannposke TEPPUTOPHU HE YTBEPIK/IeHA

{VRABRIBACTCA B COYUAC, €CITH 3EMCILHBIN YHACTOK pacnojioseH B FPAHNLAX TCPPHTOPHH, B OTHOLLICHIN KUIUDU“ VTBCPACICHB NPOCKT
MNJAHUPOBEN TEPPHTOPHK H (HIH) NPOEKT MEACBAHNA TEPPHTOPHK)

Yupasaenuem rpagocrpontenncrsa
H 3CMCIBHBIX OTHOMEHNIT AJIMHHHCTPAIME

I'pasocrponrenubiii mian noarorosiaen - Cesepoasuncka B
({I].II.O.‘ AOKHOCTE YIIOMHOMOMEHHOTO JTHLLA. HAUMEHOBAHHE Ooprana)

Havanoiu Yipanienns.  / Kupniiios Anron Muxaiiiosuy _
S A . i -2 {I]} H.O. JOMKHOCTE YIOAHOMOUEHHOND Jiia)
/ /Knpniios A.M./
" (hofipice (pacundposka noanuncu)
23.04.2019
JEIV T MM
2



1. YepTex rpafoCTpouUTENbHOrO niaHa 3eMenbHOoro y4acrka

bre O I DT TPaH Y
ﬁ'\
3 "‘-..M. tv_m..:.\.\'m: P
v/)‘ 7 s ONHCAHHE MTOBOPOTHBIX TOYEK
) rpaHHIbl 3eMENILHOTO yHacTKa
PR Www TR Iﬂl'- NoopUmrHa
{ ooy )
xapatepecdl Trmn x Y

655661.25 2486984.01
g 655637.74 2487021.17
k 655633.37 2487028.07
4 655539.63 2486966.06
s 655547.39 2486954.23
6 655563.71 2486929.73

] 655562.59 2486929
[] 655566.94 2486922.56
9 655571.28 2486916.15
10 655578.27 2486905.79
655583.66 2486897.94
3 655588.28 2486891.45
13 655591.51 2486886.96

4 655595.41 2486881.91 e

15 655597.66 2486879
16 655598.95 2486879.92
17 655612.59 2486888.85
18 655617.67 2486882.19

13 655631.25 (248689207

20 655656.36 2486910.33
21 655624.45 2486957.51
YepTex rpaaocTPOMTENBHOMO NNaHa 3eMenbHOro yyactka paspaboTaH Ha Tonorpacu4eckoi : mﬁ s s:ls:g m} e 2;
ocHose B MaciuTabe 1:2000, BbinonHeHHoi B 20/C _ ropy 0TAENOM reoaeaun U reouHgOPMaLIMOHHbIX 2 655621.21 2486908.53

cucTeM YnpaBneHns rpafocTPOMTENLCTBA W 3eMENbHbIX OTHOLLEHUA AAMUHUCTPaLuM CeBepoaBuUHCKa. 2 g:g-: :.mm
1 655626.53 2486901.43
YepTex rpagoCcTpOUTENLHOTO NilaHa 3eMeNnbHOro yyacTka pazpabotan 23.04.2019 65561.:_4'1 m-g;
OTAENOM apXMTEKTYPbl ¥ rPafiloCTPOMTENLCTBA YNPaBneHus rpagocTpoUTensCTBa . Sassan et
W 3eMenbHbIX OTHOWeHun AagmuHucTpauun CeBepoaBuHCKa. 4 655623.19 2486921.03
5 655601.28 2486905.16
1 655613.49 2486887.67

CBTH UHXeHepHO-TexXHU4Yeckoro obecneyeHus,
pacnonoxeHHble B rpaHuUax seMenbHOro y4acrka

1 | onopa anekTpocHabxeHus
2 |Bo3pyliHas NUHMSA 3NEKTPOCHAbXeHWA
3 | ceTtv anekTpocHabxeHus

0o6beKThl KanuTankHOro CTPoOUTeNbLCTBa
pacnonoXeHHbIe B rpaHULiax 3eMenkHoro y4acTka

CoOpyXeHuWe, "ra3onpoBog MEeXNoCenkoBbIv K
1 Cesepoggurckon T3L-1, OAO "MNO "Ceemaws"
n OAO "LIC "3seapouka" ApxaHrensckon obnactu"

yciaoBHbIe 0603HAYEeHHA

es— - (PAHWLIA 3eMENLHOIO yyacTka
NG T R TR

L\ VL 3oma ponyeTumoro
Lo\ pasmewenmns obvekta

oXpaHHas 30Ha obvexTa
3NeKTPOCETEBOro XO3ANCTBA

CaHMTapHOo-3alUTHaN 30Ha
HEnesHou Joporu

ApmuHucTpauus CesepofBHUHCKa

77

Havanebxuk OMmlrMC Yru30 e __A.C. WukaHos
[poeepwn rmagHLIn A

cr?e:uegnmc'r 030 ¥ru3o /e{‘ / O.A. lonoeuHa
Wcnonuun cneuwanuct

| kaTeropun OAuUl" ¥YIu30 2 E.10. NlecHu4eHko
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2. Undopmanust o IPATOCTPOHTEILHOM persiavenTe Ju00 TpedoBAHHIX K HAZHAYCHHIO,
apaMerpad i pasMelmeHnio 00beKTa KANUTAJIBHOI0 CTPOHTEALCTBA HA 3eMEIbLHOM
YUACTRE, HA ROTOPLI ICHCTBHE rPALOCTPOHTEALHOI0 PErJIAMEHTA He pacupocrpansiercs
HAH LB ROTOPOTO PAI0CTPOHTEIbHBIH PEIIAMEHT He YCTAHABINBACTCS

3eMenbuplii  yUACTOK  pacrionosken B TEppHTOpHaIbHOH  3oHe  «[1-3-8.  3anajnas
HPOHSBOICTBCHHAA 30Ha MOJIYOCTPOBA HYasiuii». Y CTaHOBIECH IPajoCTPOMTEILHEIH PeriiaMent.

2.1. PeRBH3NTHI AKTA Oprana rocy/ 1aperBennoii BaacTu cyosexTa Poceniickoii @enepanm,
OPFati MCCTHOrO CaMoynpaB/ieHusl, COACPRAIEIo rpaocTPONTE TbHbII persiaMenT Jinbo
PCRBH3HTBL  aKkTa  (e1epajbHOro  Oprana  rocyaapeTBeHHoil BJIACTH, oprana
rocyapersennoii - saacrn cydnekra  Poceniickoii - Meaepannn, OpraHa  MecTHOro
CaMOVIIPDABJICHIS, Hnoii Oprauu3anmm, ONpeNeIsIONIero, B COOTBETCTBHM
¢ peACpAILUBLIMI 3AKOHAMH, HOPSUIOK HCIOAL30BAHMS 3eMe1LHOI0 YUACTKA, HA KOTOPBI
ACHCTBHE TPALOCTPOHTEALHOIO PerJaMenTa He PACHpoCTPaHsIeTes: WIH LISl KOTOPOro
TPAAOCTPONTEILHBIT PEIVIAMEHT HE YCTAHABJIUBACTCS

pemennenm Cosera senyrarop CeBepo/iBUHCKA 06 yrBepskacHuu «| IpaBun semnenons3zosanus u
3aCTPONKY MyHHUHIAILHOTO 06pasosanus «CeBepoasuucky (11 pasjen — TEPPUTOPHE CEIBLCKHX
HACCJICHHBIX TIYHKTOB M MEIKCeJIeHHbIE TeppuTopun )» ot 29.10.2015 Ne 69

2.2. Hudopmanus o Buaax PA3PEMECHHOr0 HCIOAL30BAHNIS 3¢MEJILHOTO YHACTKA

Ocho6HbIe GUOBL PABPEUEHNO20 UCNOTbI0GANUA:

- IIPOH3BOJICTBCHHBIC, KOMMYHaIbHLIE W HHBLIE 00BekTHl Il - V Kiaccos CaHuTapHoi
BpejnocTa (B coorserctsuu ¢ CanlluH 2.2.1/2.1.1.1200-03 «CaHMTapHO-3AIMTHBLIC 30HBI |
CaHuTapHas KiaccH(hukams npenpusTii, CoOpyKeHHii i HHBIX 0GHEKTOBY ):

¥ }I{c.'IL"iI!U,‘lO]’?OH\’]IbIﬁ TpaHcIopTt.

Veuoeno paspeuiennble 6Udbl UCNOIL30GAHUS T MMOJUICHKAT YCTAHOBICHHIO.

HL'HUJ.’U‘r‘u.*.’i't?_'.‘l’:.'.’h.‘{,’ GUObL PA3PCUIeHN020 UCNONTb30BAHUS HE TTOJUICKAT VCTAHORBJICHH IO,

2.3. Upeaeanubie (MEHIMAJILHBIC U (I/11) MaKCHMAIBLHBIE) PA3MEPbI 3eMeILHOT0 yuacrka
H upeieibubie napamMerpsi paspemieHnoro CTPOHTEILCTBA, PCKOHCTPYKIIHH 00beKTA
ANITAILHOT0. CTPOMTCILCTBA, YCTAHOBICHHBIC PAZOCTPONTEILHBIM perJaMenTom LI
TEPPHTOPHAILHOI 30HbI, B KOTOPOIi PACHIOI0KEN 3eMe/IbHbII YHACTOK:

- - N
MakcumanbHbiii ' - |
I'pedopanns k|

NPOLIEHT 3aCTPOIiKY | ]
| Elp\“lt‘h’l\!”ll.l\fl
B IPaHiLIAX 3eMe- :

MuHiuManbibe
OTCTYNBI OT rpaHmi

| ICMCIBHOIO YHACTKA B petennaM o0LekToR

oy lMpenenvnoe JLHOTO YYacTKa, .
| USJIAX OnpeaeneHna ; : RAMHTLIBHOrD
I ; KOINYECTRO onpenciaemelil Kak : |
. MECT J0NyCTHMOrO i i CTPOHTENLCTBA, |
Hpeneannuie (mpnimsaiannsie n (nam) ; ITAKEH 1 (NIK)  |OTHOIIEHIE CymMMap- |
| o } , ; .| pasMelieHus 3aanmii, ] pacnonoaeHnsiv 8 | Mupie nokaza- |
MAKCHMATEHLIC ) PASMEPBL 3EMEThHBIX > npeneibHan HOM naouam
HEs CTPOSHUA, coopy- R ; ; rpannuax Teppn- e
VHACTROR. B TOM YHCIE MX TIOUEALL 4 * BLICOTA 31annii, IEMENBHOIO
KEHUE, 38 npedenavmn i - | TOpHH HCTOpI-
i CTPOCHIIL, YHACTKA, KoTopas
ROTOPBIX 3anpeieHo - ' 5 HECKOIO NOCEICHUA
COOpyIKeHuil MOHKET ObITh

CTPOHTELLCTRO

(pesepansHoro niam
| SAAHNI, CTpocHIil,

3ACTPOEHA, KO BCeil
PErHOHANLHOIO

MI0maan

COOPYAREHM ! 3 IHAYCHHA
< | IEMELHOTO Y4acTKa
| ' e R b, ——S.
__ . 2 3 |
Jlnna, Whipina. | Taomaae, »° 4 5 6 7 ' 8
s M | M| Wi ra | el —
| 1
npeaeLHan ‘
| BLICOTA 31anmnii,
" crpoennii
Verdnosacnns crareeii 67 Hpasua » i 9 -
: x I 3w coopyaennii 70 % |
-30m
| | | |
- DL S | e e -l |

Orpannyenns  HCnoaL3OBaHIA  3eMelbHbIX YHaCTKOB M OOBEKTOB  KaNMTAILHOIO  CTPOMTENbCTRA,
HAXOMALLMXCA B rpaHHLAX JaHHOI TEPPUTOPHAILHON 30HBI 1 PACIONOKEHHBIX B IPAHULAX 30H € OCOOLIMH
YCNOBHSMIHCTHIONIB30BAH A, YCTAHABIMBAOTCA B COOTBETCTBUM CO CTAaTheit 66 Hactoawmx [Mpasui.
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24, TpeboBanns Kk nasnavenuo, apaMeTrpamM u pasMetieHuio 00bLeKTA KAUTAILHOIO
CIponre/inCIrBsa Ha 3eMCJIBLHOM VUHacTrke, Ha KO'I'Opblﬁ aefcreme I'pajiocrpoHTeJILHOIO
PELTEAMCHTA HE PACHPOCTPANSICTCSE WIH UISE KOTOPOr0 TPAI0CTPOHTENLHBII perjaMent
HC VCTAHAB/INBACTCH:

= 1

o — rrs me (s A 1
Ipedosania K pmsmeiennio |
OOBEKTOB KAMNTAILHOIO
CIPONTEILCTBA

| Munnvaisuse |
: | Makcuvansuiit | ;
[IPII'IIHII.I ul HL'\;\'||HH| li[i.'l_\llhl o7

| 3 NPOLEHT
FCMETRHOrD VUACTKA | |
# 3ACTPOIKN B
‘ rpaHnuax

I'peBosanna k napaverTpam ooberTa
KanUTAI6HOIO CTPONTEILCTBA

T

K BILTY IeMeIbHOro JCMEIBHOTO

VHACTRIL Ha KOTOpLi

WHCTRIIC Tpaao-

|
| Pekpirsnri akra,

I'peGosanua k

[peaensuoe

KOIHYECTRO |

| IEMETBHOTO
y4acTka,

| YHACTEA B LCanx

onpeencHus

|
rpanu ‘
|

Hunie

CTPONTEILIOTO Y APV IOIET O 9 . Huwie | MECT a0nyeTy- 5
| HETVIMDS HCROIBIORAHNIO kel v | onpeaensemeiii | | ; : TpeGoBaHms K
perasenra HETONL30BAHE Ipl.‘il(‘lB‘dllllﬂ K | MOro pil IME- =i s |
IEMCIALHOIO (nim) KaK OTHOWEHNE L p pasMecH |
HE pachnpocipa- AEMEIbHOID napamcrpam IHEHHA 3JaHuin, | e
| | yaacrka npeacisHasn CyMMapHoii R . 00BEKTOR
HACTCH 1IN LA VUACTRA d i 00beKTa CIpOeHUi, coopy-| 4
BLICOTA naowaau i KanuraibHoro
KOTOPOIO rpaio- . KanuTaibHOro KEH, 3a -
o JAAHHA, EMENBHOrO i s K CTpOn-
CTPONTEILHBI | - CTPONTENILCTRA fpeaeiamu S
CTpocHmil, YHECTKA, KOTO- o TenkcTRa |
PELIAMEHT He | p e o KOTOPLIN
| | | COOPYHCHIIT | pas MOWKET ObITh
| NCTOHABIMBACTCH ~ | KIIIPL'IIIL’HI'
i | | |acTpoeta, Ko ”
| | | | ' CTPOMTLALCTRO |
| BCEH 1lowaan ; ;
| | | ENETTITITN |
| ICMENBHOTO |
| CTPOCHHMIA, |
YyacTka = - |
: COOPYIKEHNIT |
L s S e —t
2 3 4 5 6 7 | 8 |
'''' P — T
3k —— c - = g =
3. 1§ Illl){l]'))lzl[lllil 0 PACHOIORKCHHBIX B | PAHHIAX 3CMEJBHOIO YHacTrka o0beKTaX

KAIHTAJILHOIO CTPOUTEILCTBA U 00BEKTAX RYJILTYPHOI'O HAcCJIe/Q1s

3.1 O0beKTBI KANHTAIBLHOTO CTPOHTEILCTRA

coopyaenue (rasonposon), "l"azonposoa mexkocenkosblii
k Ceseponsunckoit TDLL-1. OAO "I10 "Cesmam"
1 OAO "LIC "3Be3nouka” Apxanrenbekoii obuacru") .
(HasHaueHHe 00LeKTa KANUTATLHOIO CTPOHTENLCTRA, ITAMHOCTE, BBICOTHOCTE, O01LIan MA0WAANL,
MIAOLALL 3ACTPOiiKI)

MHBCHTAPH3ALIMOHHBIA MK KaJZacTPOBLII HOMEp

No |
LEOTIAaCHD qepreayiam )
FPRAIOCTPOITEILHOUD Miana)

3.2. O0beKRTBI, BRIAWYCHHBIC B eIHHbIIT FOCYIapCTBEHHBIH peecTp 00bEKTOB KYJALTYPHOIO

Hacaeaust (HaMSTHHKOB HCTOPHE 1 KYJILTYpBI) HapoioB Poceniickoi Depepannn

Ne

LCOTIIACHO yepredty(am )

(HasHaueHe 0OLeKTa KYJILTYPHOrO Hacheamns, odiman MA0NEaAE, NI0WAL IACTpoilkn)

FPRLIOCTPOITCILHOTO n11ana)

{HIAHMEHOBIHIE OPrana rocy1apeTBeHHOI BACTH, NPHHABLIETO PELICHHE O BIJIOYEHNN BRIABICHHOIO 00beKTa
RYALTYPHOTO HACIHEANA B PECCTP, PEKBHINTEI TOIO PEIICHIS )

peruc I'p&lllll()lllil;lﬁ

HOMEP B peecTpe oT

Laara)

4. Hndgopvanusi 0 pacuerHbIx  nokasaressix MHHHMAJIBHO  JI0IYCTHMOIO  YPOBHS
00CCHCUCHHOCTH TEPPUTOPHH 00LEKTAMIT ROMMYHAJIBHOI, TPAHCHOPTHOI, CONMMAIBLHOIT
HHQPACTPYRTYD H  pPACYECTHBIX [OKA3ATEISIX MAKCHMAJILHO  I0NYCTHMOIO  YpPOBHSH
TCPPHTOPHATLHON I0CTYIIHOCTH YRA3AHHBIX 00BEKTOB /IS HACCICHUS B ciyuae, eciu
IEMEALHBIH YYACTOR  PACHoIoked B rpanuuax TEPPUTOPHH, B OTHOWIECHHH KOTOPOIi

HPCAYyCMATPHBACTCSE OCYWIECTBACHHE AeSTEIbHOCTH 0 KOMILICKCHOMY H yeTolunBomy
PASBINTHIO TCPPHTOPHI:
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I Hlill}np\lﬂul 10 PACHETHBIN NOKA3ATEIAX MHHIMATEHO JOTIYETHMOrO YpOBHA 00CCNCHEHHOCTH TCppHTOpHH

~ OOBEKRTBI KOMM) HITBHON HHPPACTPY KTV

Hanmenosanne snna
DOLCK T

. r . =

= = ;
|1 Tanvenormine Brda | Eanuunua
OOLERTA

1 . 2

~ O0LEKTE! TPAHCHIOPTHOI MH(PACTPYKTYPLI O0BeKTE COUMAILHOIN HH(PACTPYRTYPbI
Eannnua | Pacuernstii [Hanvenosanne sunal Exmnnua | Pacuernsiii |Hanmenosanne suaal Eaunmua | Pacuerinii
IMEPEHI | N0KASATE L o0beKTa HIMEPEHUA | NoKazatells 00beKTA H3MEPEHNA | NOKA3ATE 1L
2 [ 3 4 | i, 6 7 = 8 9
L [ s (O .= = 7 | ... T
Ll'"l"_‘1_‘_“M.‘ﬂﬂ_lﬁﬂ?.‘.'.'.‘.".," MOKATENAN MANCHMAALIO JOMYCTHMOTO YPOBHA TEPPHTOPHANBHOR AOCTYIHOETH -
Pacuernbiit |Havenosanue siaal Eamnmua | Pacuernptit [Hanwenosanne sigal Eannnua | Pacuctinin |
| H3MEpenI | nokasaren 00LEKTA HIMEPEHHA | NOKA3aTEeb obnexTa |11uc§¢ﬂs_|g_ _rluKi]'!;%‘l’t."ll-!
2 3 4 5 6 T &

|
|
A

5. Hudopmanust 00 orpanmaenusx HEnoAbL30BAHNA 3eMEILHOI0 Y4aCTKa, B TOM 4uC]e,
CCJIN 3eMeIbHBI VUHACTOR HNOJIHOCTHIO HJIH YACTHYHO PACIOJIOKEH B IpaHHLAX 30H
€ 0CODBIME YCA0OBUSIMH HCIOJIB30BANNS TCPPHTOPHIl
3CMCIBHBI  YYACTOK PACHOJIONEH B IPAHUNAX 30H C OCOOBIMH YCIOBHSMH HMCIOIB30BAHMS
TCPPUTOPHH. CM. HEPTEA I'PAAOCTPOHTEIILHOINO IIaHa 3EMETBHOIO YYacTKa pasiei 1.

6. Hugopmauns 0 rpanunax 300 ¢ 0cOOLIMH YCJTOBHSIMI HCIOIb30BAHMS TeppPUTOPHIi,
CCTI 3EMEALHBIH YHACTOR HOAHOCTLIO MM YACTHYHO PACIOI0KCH B IPAHNUAX TAKHX 30H:

| Hansenosanie 1onet ¢ ocotbimm
VCAOBHAMM HCHOILIOBAHNA
TEPPUTOPIIN C YEAZAHIEM

OOLEKTA, B OTHOIICHIN KOTOpPOIO

”Cpl."lt.‘Hh KOOPJAHHAT XAPAKTEPHBIX TOYECK B CHCTEME KOODJIHHAT,

NCTaHOBICHO TAKAA 30Ha

CaHUTAPHO-3aLLHTHAS 30Ha
KENCIHOI 10pOTrH

OXpanHas 30Ha 00beKTa
' NICKTPOCETEBOTO
No3sicTRa

Mudopmanns orcyrersyer.

Obvsnaschne (Homep)

NApaKTrepuoil ToMkn

HCNOB3YEMOIT 118 BelleHna EAnHOro rocyAapcTBEHHONO PEECTPa HEABIIKHMOCTH
Obosnadenue (Hovep) ) ;
| Saparreptioh vouen % i |
I 3 3 a_ =
|
] 655613.49 2486887.67 Lol
12 655616.31 2486883.97 N
3 655638.13 248689949
A4 655623.19 2486921.03 s
k) 655601.28 2486905.16
_ E 655613.49 2486887.67 }
7. Mudopmanust 0 rpanuuax 30 jaeiicreus nyOJIHYHBIX CEPBHTYTOB
[lepeyens KoopanHAT XAPAKTEPHBIX TOYEK B CHCTEME KOOPAMHAT, -—i
IICI!(‘.‘Ib}}cML‘Jﬁ JUIA BedcHun Eanuoro TOCYAAPCTBEHHOIO PECCTPa HCABHAKHUMOCTH
! X Y |
! ]

8. Homep u (mumm) manvenoBamme JeMenTa IVIAHUPOBOYHOI CTPYKTYPbl, B I'DAHHIIAX
KOTOPOIo pacno10/KeH 3eMe/ILHBI Y4acToK
__ I'PajloCTpOUTE/IbHBIH KRapTasn 272




9. Undopmanusi 0 TeXHHYECKNX  YCJIOBHSX  NMOIKTIOYEHHS  (TEXHOJOIHYECKOI0
npueocymenust)  00LCKTOB  KANNTAJALHOIO CTPOHTEILCTBA K CETHM  HHIKEHEPHO-
TCXHHYUCCKOTI'O oﬁccueqemm, ONPEICIEHHBIX € YUETOM IIPOrpaMM KOMILIEKCHOT0 Pa3sBHTHS
CHCTEM KOMMYHAJILHOI HHBPACTPYRTYPBI HOCEICHHSI, FOPOICKOT0 ORPYTa

He rpedyeres

10. PexBusnrbl HOPMATHBHBIX NPaBOBBLIX aKTOB cyfbexta Pocemiickoii Mexeparmm,
MYHHIHIAILHBIX HPABOBBLIX AKTOB, VCTAHABINBAIOIINX TPeOOBAHUS K H1aroyerpoiicTry
TeppPUIopHI

peuicnne Cosera Jenyraros CesepojBuncka ot 14.12.2017 Ne 40 «O6 yreepaienuu 1lpasui
OIIArOYCTPOHCTBA TEPPUTOPUN MYHHIIMNIATBLHOIO 00pazoBanns «CeBepoABHHCKY;

peutenne  Cosera aenyraros Cesepoasuncka or 26.10.2017 Ne 9 «OG  yrBepkieHun
HOPMATHBOB  I'PAJOCTPOMTE/ILHOTO  MPOEKTHPOBAHHA  MYHHIMIAILHOTO  00pa3oBaHus
«CeBepO/IBHHCKY.

1. Hudopmanust 0 KPACHBLIX JAMHHSIX:

[lepetens KOOpAIHAT XAPAKTEPHBIX TOUCK B CHETEME KOOPANIAT.
Obosmavcnne | HEMOABIYEMOM [LIA BeaeHUs EANHOIO rocy 1apeTBEHHON0 PeecTpa HEARIBKIMOCTI
HOMEP) — — P
| \'.1|w|\'|llc|1||m'i TOMKH X v [
— - - ===
1| 655661.25 | 2486984.01 -
2 _ 655637.714 2487021.17
3  655633.37 | 2487028.07

Jlecnnyuenko Enena IOpbesna
58-70-11



[IPABUTEJILCTBO
APXAHTEJIbCKOM OBJIACTH

ATEHTCTBO I'OCYJIAPCTBEHHOM A 6 T
IMPOTHBOIIOMKAPHOM CJIYKEbI KIIHOHEPHOE OOINECTBO « 1 pOoHIIa»

U F'PAKJIAHCKOM 3AILATHI

APXAHTEJIbCKOM OBJIACTU -
¥i. CHBOHEE, 27, 1 AbRatrsiitér, 163000 npoesj, Yasuuid, oM, 18, Apxanrensckas

Ten. (8182) 65-24-61, daxc 65-20-53 obnacts, CeBepoaBuHck, 164500
E-mail: ugpsoffice@dvinaland.ru

04 7S 2020 Ne 02-04/ 22F3 E-mail: office@fttrinity.com

Ha Ne 20-674 ot 02.11.2020

OO0 oTkase B BbIIaYe HCXOOHBIX JAHHBIX

Cornacio cratee 48.1 I'pamoctpouTensHOro Komekca Poccuiickoit
®enepatuu ot 29 nexabpst 2004 roma Ne 190-®3, 00BEKT KamUTaIBHOIO
CTPOMTENIBCTBA B COCTaBE [IPOEKTHOH JOKYMEHTAIIMH Ha CTPOMTENHCTBO
(pexoHcTpyKIMIo)  00BekTa «TexXHHYecKoe —IepeBoOpykeHHe HehTeOa3s!
AO «Tpowuria» ¢ ycTaHOBKOM HpoMmexyTodnoit emkoctd (1000 M° B KonmdecTBe
1 mr.) u PBC-3000 (B xomumuecTBe | mT.) civBa/HamuBa HeTENPOTYKTOB
XKENIE3HOIOPOXKHBIX U aBTOMOOMIBHBIX IucTepH (II ouepens)», pacmonoxeHHbIH
no aznpecy: Poccuiickas @enepanus, ApxaHrenbckast o6nacth, CeBepoIBHHCK,
npoesn, Yasunii, mom, 18, 164500, He OTHOCHTCS K 0COOO ONACHBIM, TEXHUYECKH
CJIOXKHBIM U YHUKAJIBHBIM 00BEKTaM.

Ha ocHOBaHMM BBINIEYKa3aHHOTO U PYKOBOJCTBYSCH TpeGOBAHUSIMH
pasgena 1 TOCT P 55201-2012 (obmacte mnpuMeHeHHS), B NPOEKTHOM
JIOKyMEHTAllUl Ha CTPOHMTENLCTBO (PEKOHCTPYKLMIO) 00BeKTa, paspaboTka
pasnena «IlepeyeHb MepONpUATHII 1O IpakJaHCKOH 0GOpPOHE, MEpPONPHATHI IO
IPEeIYNPeXACHUIO YPE3BBIYAMHBIX CHTyallud TPUPOAHOTO M TEXHOTEHHOI'O
XapakTepa», He TpeOyeTcs.

PykxoBonurens areHTCTBa A.B. YBapos

[TpoceupoB Anexceit KonctaHTHHOBHY
+7(8182) 65-45-37



MYC POCCHUU

AO «Tpouna»
TJIABHOE VIPABJIEHHE
MUHHCTEPCTBA POCCHIICKON ®EJEPALIUN [Mpoesxn Yasunii, mom 18
[0 JAEJAM FPAJKIAHCKOI OBOPOHBI,
UPE3BBIYATIHBIM CUTYALMSIM W JIMKBHIA LMK r. Cesepoasunck, 164500

HOCJIEJACTBUI CTI’iXHFﬂL—'[le BE/JICTBUI
11O APXAHTEJILCKOMW OBJIACTH

(I'maBnoe ynpasiaenne MUC Pocenn
1o Apxaureabcxoii odaacTn)

E-mail: office@fitrinity.com

yi. Ceobonwl, 27, . Apxanrensck, 163000
Ten/(pake: 65-14-94, renedon nosepus: 29-99-99
[--Mail: mehs29@yandex.ru

03 11. 7! Ne 742 2-3-6

Ha No 20-653 ot 22.10.2020

OO0 HCXOAHBIX IAHHBIX

['naBnoe ynpasnenue MYUYC Poccun no ApxaHrenbckoid 00i1actu cooduaer, 4ro B
COOTBETCTBUH ¢ TpeboBaHMsIMU HauuoHainbHOro crangapra P@® I'OCT P 55201 — 2012,
yTBepKAEHHOr0o W BBeAEHHOro B jeiictBue Ilpukazom ®denepanbHOro areHTCTBa 10
TEXHUYECKOMY peryiupoBanuio U Merposorun P® ot 26.11.2012 roaa, noarotoBky H
BbIjlayy MCXOJHBIX JIAHHBIX ISl pa3pabOTKH MEpONpUSTHH Ipa)J1aHCKOH 000pOoHbI M
NPy NPeKIeHUsT Ype3BbIYAHHbIX CUTYALMH € LeNIbI0 UX MOoCieytoero yuéra B CoOCTane
noapaszjaena  «[IM  I'OUC» npoekTHOH JOKyMEHTAaUMH OObEeKTa KaruTajgbHOIo
CTPOMUTEJLCTBA (Jajee — WCXOJAHbIE IaHHbIE) OCYILUECTBISACT YIOJIHOMOYEHHBIH OpraH
rocy/IapCTBEHHOM BIACTH COOTBETCTBYIOLEro cyObeKTa, a B CiydasX NpeayCMOTPEHHbIX
3akoHoaaTenbeTBOM PD — teppuropuanshbiii opran MUC Poceun no coorBercTByromiemy
cyobekty PO,

B coorBercTBUM ¢ JCHCTBYIOLIMM 3aKOHOAATEIILCTBOM, @ TaKkKe B CBI3M C
noanucanuem cornawenust mexxany MUC Poccun u IlpaButenbcTBOM ApXaHrenbCKoi
obJlacTh 0 nepenave Apyr ApYyry OCYILIECTBIEHHs YacCTH CBOMX MOJHOMOYHUN B pelleHUH
BOIIPOCOB 3alUMThl HacesneHuss U Tteppuropur ot YC npupoaHOro M TEXHOTEHHOIo
xapakrepa, yreepxkaéHHoro Pacnopstbkenuwem IlpaButensctea P®  or 10.10.2019
No 2373-p, Bblaauy HMCXOJHBIX JAHHBIX OCYILIECTBIsET ArEHTCTBO IOCYAapCTBEHHOM
[POTHUBONOKAPHON ¢y KObl M rpa)KaaHCKOM 3alMThl ApXaHre/lbcKoi 001acTH.

3amecTuTelb HauajabHUKaA [ J1aBHOIO yrpaBiaeHMs J

(110 rpakk1aHcKOi 000POHE U 3alllMTe HACEIECHHS) M1.B. Pauenkos
R T

JloGanos Buraanit Hukonaesny

8(8182) 65-72-80

(3915) 1138 undp. ATC



AKUMOHEPHOE OBLUECTBO
«Tpouua»

&p TPOULIA

AKT
rujipaBauyeckoro ucnbitanus ot 14.04.2021 r.

0 NPOBEJCHUH THIPABJINYECKOrO HCIBITAHUS NUTATEILHOrO TPyOONpoBOJa MOKAPOTYIIEHHUS
(2 sran TexHuyeckoro nepeBoopyxenus Hedpredassr AO «Tpounuar).

Ocnosanue: Brinonnenune tpedoanuii ®HII

CocTaBiieH KOMHCCHEN

Ilpencenarens: ren. aupekrop AO «Tpouna» P.H. Hako3un

YsieHpl _KOMMcCHMHU: 3am.ynpapisiiomero Hedrebasoit AO  «Tpouma», JI.A. BoeBoaxkun
rianepretuk AO «Tpouna» A.A. Makapos, 3am.aupexropa OO0 «Tpunuru» U.C. Camoxun

14.04.2021 r. KOMHCCHEH TMpPOBEJEHO TIHAPABIMYECKOE MCHBbITAHHE [UTATEILHOIO
Tpy6onpoBoa IOXapoTymieHns (2 9Tanm TEXHHYECKOro mnepeBoopykenns Hedredasbi AO
«Tpounar).

HcnpiTanue BBINOJTHEHO B COOTBETCTBUM ¢ TpeboBanusamu @HIL
Ilpo6Hoe mapnenne 12,5 krc/cm’. Bpems Bbigepxku 1moj npoGHbiM nasiennem 10 muH.
Temneparypa xujakoctu 30°C. KoHTpOIbHBIH MaHOMETP YCTAHOBJICH Ha KOHEYHOM ydacTke
TpybonpoBoja nepex KpaiiHeii apmarypoii (manomerp 3aB.Ne 00140677, nata ciaepyrome
nosepku jiekabps 2021 r., 3A0 «POCMA r. Cankr-IlerepOypr).

Ilocie BLIAEPKKH 110J MPOOHBIM J[aBICHHEM M MOHWKeHMs 1o paboyero 9 kre/cm?, GBI
BBINOJIHEH OCMOTp MHUTATeNBHOTO TpyOONpoBOjAa Ha MOXKAPOTYIIEHHE (2 HTal TEXHHYECKOTo
nepeBoopyxenus HedTedasbl).

KoMuccueil  yCTAaHOBJIEHO: TPEIMH, paspbIBOB, Te4ei, OTIOTEBAHWA B CBapHBIX
COCIMHEHHAX, OCHOBHOM METaJlIe, BO (DIaHLEeBBIX COCAMHEHHAX H apMaType He OOHapyXeHO.
IuratenbHbiii TPy 6ONPOBO Ha MOXApOTyLIeHHe (2 3Tan TeXHHYECKOTO MEPEeBOOPYIKEHUA
Hedrebaspl) I'HApPaBIMYECKOEC HWCIBITAHHE BBIAEPKAN, HAa KOHEYHOM Y4YaCTKE MOATBEPANI
NlaBienue Hanopa ¢ napamerpamu P=10 Krc/cm?,

HUcnbiTanue npoBein:

I'en. mupextop AO «Tpouna»

3am. ynpasasiomero Hepredasoit AO «Tpouna» | /gl ; A. BoeBonkuH
v/ (nqanuce)

I'n. snepreruk AO «Tpounna» 74 ' 2 JAA. Maxkapos

H.C. CamoxuH

3am. jupektopa OO0 «Tpunutiy

Z/_ {npﬁ/nncn}

Akt M nuTarensHoro Tpy6onposoda Ha noxaporywenne (2 31an TEXHHHECKOro NepesoopyHeHna Heghrebasni)
CTPAHMLIA 1 w3 1|




Pacuyer nmo oneHke nmokapHoro pucka s o0beKTa:

"Texunueckoe nepeBoopyskenue nepredassr AO «Tpounay ¢
YCTaHOBKOH MpomMexyTodHor emkocTu (1000 M3 B kommuectse | wt.) u
PBC-3000 (B xommuectse 1 1T.) ciiMBa/HaniBa HeTENPOLYKTOB
KEJIC3HOIOPOXKHBIX M aBTOMOOMIIbHBIX 1ucTepH (I ouepes)"

Pazpabotuuk:

r. HHDKHUIA HOBT'OPO/[

2020
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1. Beeanenune

CornacHo cratbe 6 (enepanpHoro 3akoHa Nel23-d3 «TexHuuyeckuit
perjiaMeHT o TPeOOBAHMIX MOXKAPHON 0€30MACHOCTHY, MOXKAPHYIO O€30MaCHOCTh
00bEKTa 3alMThl MOXXHO CUMTAaTh OOECIEYEHHOW, €CiM B TMOJHOM OOBeMe
BBINIOJIHEHBI ~ TpeOOBaHMA  MOXKApHOM  O€30MaCHOCTH,  YCTAaHOBJICHHbBIE
TEXHUYECKUMU pErilaMEeHTaMH, MPUHITBIMU B cOOTBeTCTBUM ¢ DenepanbHbIM
3aKOHOM «O TEXHUYECKOM PEryJIUpPOBaHUN», U MOKAPHBIM PUCK HE MPEBHIIIAET
JIOITyCTUMBIX 3HAYEHUM.

Takum oOpa3om, s TpOBEpKH OOECNeUYeHUs MOXKAPHOU OE30MacHOCTH
HEOOXOMMO TPOBECTH pacdyeT W OILEHKY MOXKapHOTro pucka. Eciam Benmumna
MOXKapPHOTO pPHCKA HE TNPEBBICHT HOPMATUBHOE 3HAYEHHUE, TO IOXKApHAsS
Oe3omacHOCTh OOBEKTa cuuTaercs oOecnedueHHoil. Ecmm puck  okaxercs
CBEpXHOPMATUBHBIM, HEOOXOIMMO OyaeT pa3pabaThIBaTh JIOMOJHUTEIBHBIC
IPOTUBOIIOKAPHBIE MEPONPUSTHS IO CHUKECHHUIO €TO BEJINYHHBI.

LHeas padoTbl — omnpejesieHWe BEIMYMH TOKAPHOTO PHUCKA i1 O0BbEKTa
3alllUThI, CPABHEHUE MX C HOPMATHUBHBIMHU 3HAYEHUSIMU U, TIPU HEOOXOJUMOCTH,
pa3paboTKa JAOMOJIHUTENbHBIX MPOTUBOMOKAPHBIX MEPOTIPHUSITUH.

I[J'I}I JOCTHIKCHH A MOCTaBJICHHOM LEJIW pCIICHBI CICAYIOMME 3aIa YN

1) mpoBeneH aHaiM3 MOXKAapHOW OMACHOCTU OOBEKTa, BBISBICHBI Hambojee
HEONAronpusTHBIE CIIEHAPUU BO3HUKHOBEHUS M Pa3BUTHS MOXKAPOOIMACHBIX
CUTYaIUU;

2) BbIOpaHbl METOIbI MPOTHO3a HEOJATOMPUATHBIX MOCIEACTBHI MpHU
aBapusx;

3) mpoBeAeH MPOTHO3 HEOIATOMPUSTHBIX TOCIEACTBUNA U OIEHKA OMAaCHOCTH
JUIS TIOJICH

4) paccunTaHbl 3HAUEHUSI OKAPHOTO PUCKA.

MeTtoab! uccienoBanus. Pacuer BeTMUMHBI OKAPHOTO PUCKA MTPOBOJAMIICS B
COOTBETCTBHUH C TOPSAKOM, ONpeACTICHHbIM NocTaHOBIeHHeM [IpaButenscTBa PO
«O mopsake TPOBEJACHUS pacueTOB IO OIICHKE IOXKapHOro puckay [2], mo
aJITOpUTMaM, U3JI0KEHHBIM B METOAUKE [3].



2. AHanun3 noskapHoOW onacHocTn obbeKTa

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

HedTtebaza AO <KTpouua>> ABNAETCA CaMOCTOATE/IbHbIM 0ObeKTOM, obecneymBatolLmMm
nepesanky HedTenpoayKktos (MasyT). Hedprebaza AO KTpouua>> pacnonoxkeHa no agpecy: 164500, r.
CeBepoaBMHCK, ApxaHrenbckana obnactb, npoesg Yaaumin, 18. Hedprebasza AO «KTpouua>> BbINOAHAET
OYHKUMIO MepeBankM MasyTa C KeNe3HOLOPONKHbIX LMCTEPH B MOPCKME TAaHKepbl U aBTOMOOW/IbHbIE
unctepHbl. Ha Tepputopumn HedTebasbl MMeeTCA KEeNe3HOAOPOXKHbIM NyTb AAA  Npuema
YKENEe3HOA0POMKHbIX BArOHOB-LMCTEPH, TYNUK C 3N1eKTpUYeckomn nebeakon. O6vem nepeBasku He meHee
3000 ToHH B mecAl,.

- N0 Ha3HAYeHWIo — NepeBanoYHas (Nepesasnka C XKeae3HoA40POXKHOro TPaHCNopTa Ha BOAHbIN U
aBTOMOBWNbHbIN TpaHcnopT) — BHTM 5-95 pasaen 2.

- NO TPAHCMOPTHbIM CBA3AM — cMeLlaHHaa — BHTI 5-95 pasaen 2.
O61ana BMecTMMocCTb:
- 3000 TOHH XpaHeHUe TEMHbIX HedTenpPoaAyKTOB B pe3epByapax.

OnacHbI1 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 cootseTcTeumn ¢ 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 opgHoro pesepsyapa PBC — 1000 m3),
HaCOCHaA CTaHUMA C 3/IEKTPOHACOCHbIMW arperatamu, CAMBOHAAUBHAA NAOWaAKa ANA aBToUMCTEpH
06bemMom 33 Kyb. M, ABe NPOMENKYTOUHbIE EMKOCTU 06beMoM 54M3 419 CAMBa MasyTa C /4, 3cTakagbl B
pesepByapbl, naponogorpesaTtenu NMMP-12-120, MMP-64-30, noasemHble eMKocTM aaa cbopa CTOYHbIX
BOZ (c HedTenpoayKTamu), ABE NPOMENKYTOUHbIE EMKOCTU ANA .4, 3CTaKaabl.

B pamkax peKOHCTpyKLMK HedpTebasbl, NpesycMOTPEHa YCTaHOBKA:

- NPOMeEXKYTOYHOro pesepsyapa PBC-1000,

- aBapuiiHoro pesepsyapa PBC-3000,

- HACOCHOM CTaHLMM C TPEMA 3/1EKTPOHACOCHBIMM arperaTamu

- AByx naponogorpesatenei MMP 64-30 (nepeHoC AEMOHTUPOBaHHbIX MaponoaorpesaTeneit)

Coopy:KeHna HedpTebasbl MO MNOXKAPHOM OMACHOCTM OTHOCATCS K Kateropum BH (CN
12.13130.2009), 30HbI Knacca M-Il (MY3). OcyuwiecTeneHne NPOTUBOMNOMXKAPHbIX MEPONPUATUIA U TylLeHMe
MoXapOoB B aBAPMMHbIX CUTYALLMAX OCYLLECTBAAETCA CMAAMM NoXKapHOM YacTu MY-7 r. CeBepoaBUHCK, Y.
NecHas, 48A HaxopgsallelicA Ha pacctoaHuM 4,32 Km oT HedTebasbl. [MpubbiTMe NOXKapHOTo
nogpasgeneHus B NopT COCTaBUT He bonee 10 MuHYT. HedTebasa MmeeT coopyKeHusa ana obecneyeHus
NPOTMBOMNOXKAPHON 3aLLMUTLI:

- neHoobpasoBaTenb 06bemom - 7,5 m3.;
- NPOTMBOMOXKAaPHbIN BOAONPOBOA, C ABYMA NOXKAPHbIMU rTMAPaHTaMU.

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

I'IpM pa3p360TKe AOKYMEHTALMN UCNONb30BaHbI Cieayrouie JOKYMEHTbI!



- NaH pasmMmeleHna CyulecTeyrollero OﬁOpy,ﬂ,OBaHMﬂ
- CylwecTeyroLlana TeEXHONOI’M4eCKana cxema.

PacueTom no)KapHOro pucka o60CHOBbIBaeTCA (GaKTUUYECKOE PaCCTOAHME MENKAY pPe3epByapom
PBC-3000 c ma3yToM W CYLWECTBYIOWMM 34aHMeM oOBollexpaHununiwa (18.2 metpa). B KauectBe
NPOTMBONOXKAPHOWN Nperpagbl Mexay pe3epByapom U 34aHMEM OBOLLEXPaHUANLWA NpeaycMaTpuBaeTcs
YCTQHOBKa MPOTUBOMOMKAPHOM CTeHbl BbICOTOM He MeHee 3-X MEeTPOB C ABYX CTOPOH 34aHuA C
npesbleHnem rabapmToB 34aHUA C KaXKA0W CTOPOHbI He MeHee Yem Ha 0,6 meTpa.

3haHMe 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 MOJAOTMM CA0EM FPYHTA TOAWMHON He meHee 0,5m. MoKpbiTHe
3[1laHMSA BbIMNONHEHO C MPUMEHEHUEM KeNe306eTOHHOM NAUTbI (C rnapousonaumen).

PacyeTom onpeaenatoTca 3HayeHuA (Nons) TEenNOBOro MOTOKA MPM PasMYHbIX aBapUAHbIX
CUTyaumMaAX M onpeaenseTca 3HauyeHne MHAMBUAYANbHOrO M COLMANbHOMO NOMKAPHOTO PUCKa ANA 34aHUA
oBollexpaHuuLLa (cenntebHan 30Ha).



LoABeaia: BT i

O6wuli 8u0 modenu obvekma

2.2. XapaKTepUCTUKM TEXHONOrMYecKoro obopyaoBaHmn

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

BbicoTa 12 m



2.2.2. PBC_02

MapameTp 3Ha4yeHue
loptoyan HarpysKa Masyt
TunoBble aBapUiHble cobbITUSA na
06bem 1000 m3
BbicoTa cTon6a KMaKocTu 10,5m
TemnepaTtypa XNaKoctn 34°C
OunameTp 10,5m
BbicoTa 12m
2.2.3. PBC_03
MapameTp 3Ha4yeHune
loptovana Harpyska Masyt
Tunosble aBapuitHble cObbITUSA ha
O6bem 1000 m3
BbicoTa cTon6a XuaKocTu 10,5m
Temnepartypa *KUAKoCTH 34°C
OunameTp 10,5m
BbicoTa 12m
2.2.4. PBC_04
MapameTp 3Ha4yeHue
loptoyan HarpysKa Masyt
TunoBble aBapuiHble cObbITUSA na
O6bem 1000 m3
BbicoTa cTonba »KuaKoctu 10,5 m
TemnepaTtypa XUOKoCTH 34°C
OnameTp 10,5 m
BbicoTa 12m

2.3. XapaKTepUCTUKU KAMMATUUYECKOKN 30HbI

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

MaKcrmaibHan TemnepaTtypa Bo3ayxa B KAMmaTuyeckoi soHe: 34 °C.

MoBTopsAeMoCTb BeTpa:
HanpasieHue

03 3 c3

BEPOATHOCTb, %

CKOpOCTb BeTpa, m/c

BepoaTHocTb wtuas: 3 %.

4,3 4,7 4,8



2.4. XapaKTepUCTUKKN TeppuUtopumn

2.4.1. Tepputopus obbekTa

MpaHnUa obbeKTa
MapameTp

3HayeHue

Knacc 3arpomorKaeHHOCTU NPOCTPaHCTBA
Tun noBepxHOCTH

Mnowagb

O6BanoBaHuMe pesepByapos
MapameTp

Il - cpeaHe 3arpomoXKaeHHOe NPOCTPAHCTBO
CnnaHMpoBaHHOE 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
[poTUBOMNOXKapHan cTeHa

MapameTp 3Ha4yeHune
BbicoTa 3m

2.4.2. CenutebHasa 3oHa B6/1M3K 0ObeEKTa

OsoluexpaHuamuie

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

2.5. XapaKTepuUCTUKKU roptoYmMx BELLLECTB U MaTepnanos

2.5.1. Masyt
MapameTp 3HayeHune
MonapHasa 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
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2.6. OnpeaeneHne NHULUMNPYIOLWMX NOXKAPOONACHbIE CUTYaALMN
cobbITUI M NOCTPOEHME CLIEHAaPUEB BOSHMKHOBEHUA U Pa3BUTUA
NOXapoB., BNEKyLMX 3a cobol rmbenb noaen

Jl1g 1mocTpoeHMsI MHOXKECTBA CLEHApPUEB BO3HMKHOBEHMSI U PA3BUTHS I0XKApOOINACHBIX
CUTyalluii Ha paccMaTpUBaeMOM OOBEKTE B COOTBETCTBHHU C [3] OBUT HCMOIB30BaH METOJ
JIOTHYECKUX JIepeBbeB coObITHH. [locTpoeHHe JIOTMYecKUX IepeBhEB COOBITHH, JIeKALIMX B
OCHOBE OLICHKH M0KAPHOI0 PUCKA I PACCMATPUBAEMOI0 0OBEKTA, OCYILECTBIIATIOCh UCXOS U3
CJIEYIOIINX MPEAIOCHUIOK.

1. B kauecTBE WHUIMUPYIOLIUX I[OXAPOOIMACHbIE CHUTYallud W IMOXKapbl HAa OOBEKTE
paccMaTpUBAIOTCS CIEIYIONIHE COOBITHS:

- pasrepMeTu3aius pe3epByapoB ¢ 00pa30BaHUEM MPOJIMBA B 00BaJIOBaHUH,

- IOJTHOE pPa3pyIICHHE pe3epBYyapoB C OOpa30oBaHWEM TMPOJIMBA B OOBAJIOBAaHUU U
NEePEeTUBOM YaCTH JKUJKOCTH 3a Mpeesibl 00BaloBaHUS,

- pasrepMeTu3anusl WIM TIOJHOE paspyllieHue TpyOOompoBOAOB TOIUIMBA B Ipeenax
00BaJIOBaHMs C 00pa30BaHUEM MPOJIMBA B 0OBAJIOBAHUH,

- pasrepMeTu3anus WM TOJHOE pPa3pylIeHHe TPyOONpPOBOJIOB TOIUIMBA 3a MpeesaMH
o0BaJIOBaHMs C 00Opa30BaHUEM MPOJIMBA HA CBOOOIHOM MOBEPXHOCTH,

- pasrepMeTu3anus THOKUX COCTUHEHUN MPU MPOBEACHUN CIMBO-HAIMBHBIX ONEpaluid Ha
CIIMBHOM IUIOLIAJIKE JUIsl aBTOLUCTEPHBI ¢ 00pa3oBaHUEM MPOJIMBA HA CBOOOIHOM MOBEPXHOCTH,

- pa3psIB TUHUY nofauu ToruBa u3 TPK B aBToM0oOMIH.

2. IlpuHumaercs, 4yTO Ciay4yau pas3repMeTH3allud pe3epByapa, XapakTepU3YIOIIHUECs ero
IOJIHBIM pa3pylLICHUEM, OTHOCATCA K KBa3MMTHOBEHHOMY pa3pylICHHUIO pe3epByapa (pacman
pe3epByapa Ha NPUOIU3UTEILHO paBHbIE MO pa3Mepy 4acTU B TEUEHHE CEKyHJ WU J0Jel
cexkyHna). s 3TUX CiIy4aeB NPUHUMAETCS, YTO IMPOUCXOIUT IEPENMB YacCTH XPAaHUMOTO B
pe3epByape NnpoyKTa uepe3 oOBajJoBaHUE.

3. Peanuzanus HMHULIMUPYIOMIUX MOXAPOONACHbIE CHUTyallud COOBITHI, CBA3aHHBIX C
pasrepMeTH3anueld pe3epByapoB W TPyOOIPOBOIOB, IMPHBOJUT K OOPa30BAHHIO IPOJIMBA B
npenenax oOBajIOBaHUS, a B Clydae MOJHOTO pa3pylLICHHs pe3epByapa TakkKe U K MPOJIUBY BHE
00OBaJIOBAHHSL.

4. YcnoBHBIE BEPOATHOCTH H TMOCIEIOBATEILHOCTh COOBITUH TPH BO3HUKHOBEHUHU U
Pa3BUTUHU TOXAPOOMACHBIX CHUTYAIlMi, CBS3aHHBIX C pa3repMETH3AIMEH TEXHOJIOTHUYECKOTrO
000pyI0BaHUsI, MPUHATHI COTIACHO MPUIIOKEHHUIO 3 Tocoous [4].

5. BoszneiictBue Ha pesepByapbl MOXapa-BCIIBIIIKA U B3PbIBa MapOBO3IYIIHOTO O0JIaKa ¢
BO3MOXKHOCTBIO JAJIbHEHIIEH JCKajallMM I10)Kapa HE pacCMaTpUBAIOTCA, IOCKOJIBKY 30HBI
MOpa)KEHUsI OT MEPBUYHBIX MOXKAPOB (B3pPBIB WIIM MOXKAP-BCIIBIIIKA) IMPE 30H MOPAKEHHS OT
BO3MOJKHBIX BTOPUYHBIX 10KapOB.
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3. OnpepeneHne nepeyHA NoKapoonacHbIX CUTYaALMI U CLLEHAPUEB UX
Pa3BUTUA

YacToTa peanvsaumm MHULUUMUPYIOLMX NOMKapOoOonacHble CUTyaumm cobbiTuii Ha 060pyA0BaHNK, YacTOTbI
yTeyek M3 TexXHONOrM4yeckux TpybonpoBoAOB — MPUHMMANUCL B COOTBETCTBUM C NpuioxeHnem 1
MeToauKu [3] n npunoxkeHnem 2 [4].

3.1. PBC_01

CueHapum pasBUTUA NOXKAPOOMACHbLIX CUTYaLMIA:

PasrepmeTHiayma
25 MM
Q=8810" rog"

Her (0,985)

MrHOBEHHOE [la (0.015)
BOCMMNAMEHEHHE

o T——

Mocnegyowee
BOCMNaMeHeHne

OnacHsle akTopw

no¥apa OTCYTCTEYIOT I'Iu}he:ap npum-l D}I:l[ﬂp npum-llaa
P = 0970225 P=10, 1]14??5 FP=0015

Q= 353311] rog— —1311]'E —13211]'E

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYyroue2o cobbimus "Pazzepmemusauyus 25 mm"

Hert (0,985) a (0,015)
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FPasrepmeTHiauma
100 mm
Q=1210" roq™*

Her (0,96)

e Bl

MrHoBEHHOE [1a (0.04)
BOCTIN3aMEHEHHE

o

Het (0,958) Mocneagywuee

BOCNNaMeHEeHHE

OnacHule DakTopw

nNoX¥apa OTCYTCTEYIOT u}b-:ap npum-l mﬂap npum-l
F =0,91963 P = 004032 P=004

{1—110411] rog™ = 433311] roq—™* = 4311] roa™

a (0,042)

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYtoule2o cobbimusa "Pazzepmemu3sayus 100 mm"
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Het {(0,939)

HeT (0.95)

o

Mocnegywoles
BOCMMNAMEHEHHE

OnacHule DakTopw
nNoX¥apa OTCYTCTEYIOT mﬁap npnm-l m{ap npunu
F =0,89205 P = 0,05795
(= 445 10°® roa = EEQB 10°7 rog™ =

Fa3apyweHue
Q =5-10"° roq™

MrHoBEHHOE
EOCMNAMEHEHMHE

a (0,061)

P =005
25107

>

MepeyeHb NOXKapoonacHbIX cmyau,mﬁ N cueHapmues Ux pa3sntmAa

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpyroue2o cobbimus "PaspyweHue"

Homep HanmeHoBaHue CueHapwuit pa3sutua YacTtoTa

cueHapus MOXKapPOOMaCHOM CUTyaumm 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 PaspyweHue Moxap nponusa 2,5-1077

6 PaspyweHue Moxap nponusa 2,898 1077

7 Moxkap Ha ApIxaTenbHOM Moxkap Ha ApixaTenbHOM 9.107%
apmartype apmartype

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

CueHapum pasBUTUA NOXKAPOONACHbIX CUTYaLMIA:

PasrepmeTHiayma
25 MM
Q=8810" rog"

Her (0,985)

dmmm=

MrHOBEHHOE [la (0.015)
BOCMMNAMEHEHHE

o T——

Mocnegyowee
BOCMNaMeHeHne

OnacHsle akTopw M2 10

no¥apa OTCYTCTEYIOT MoMap nponvea mﬂap npunHB:a
P = 0970225 B= 1]1]14??5 FP=0015

Q= 8,538-10° roq Q=1310"roa Q=132-10"° roa

Hert (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouweao cobbimus "Paszepmemuszayus 25 mm"
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FPasrepmeTHiauma
100 mm
Q=1210" roq™*

Her (0,96)

e Bl

MrHoBEHHOE [1a (0.04)
BOCTIN3aMEHEHHE

o

Het (0,958) Mocneagywuee

BOCNNaMeHEeHHE

OnacHule DakTopw Mo 12 M2 11

nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea lNoxap Nnponvea
F =0,91963 P = 004032 P=004

{1—110411] rog™ = 433311] roq—™* = 4311] roa™

a (0,042)

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYtoule2o cobbimusa "Pazzepmemu3sayus 100 mm"
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Het {(0,939)

HeT (0.95)

o

Mocnegywoles
BOCMMNAMEHEHHE

OnacHule DakTopw Mo 14
nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea MNoxap nponu
F =0,89205 P = 0,05795
(= 445 10°® roa = EEQB 10°7 rog™ =

Fa3apyweHue
Q =5-10"° roq™

MrHoBEHHOE
EOCMNAMEHEHMHE

a (0,061)

Ne 13

P =005
25107

>

MepeyeHb NOXKapoonacHbIX cmyau,mﬁ N cueHapmues Ux pa3sntmAa

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpyrouwe2o cobeimusa "Pa3pyweHue”

Homep HanmeHoBaHue CueHapwuit pa3sutua YacTtoTa
cueHapus MOXKapPOOMaCHOM CUTyaumm MOXKapPOONaCHOM CUTyaumm BO3HMKHOBEHWsA, rog™
9 PasrepmeTtunsauma 25 mm MNoxap nponusa 1,32-107°
10 PasrepmeTtunsauma 25 mm Moxap nponusa 1,3-107°
11 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
12 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
13 PaspyweHue Moxap nponusa 2,5-1077
14 PaspyweHue Moxap nponusa 2,898 1077
15 Moxkap Ha ApixaTenbHOM Moxkap Ha ApixaTenbHOM 9.107%
apmartype apmartype
16 Moxkap no Bcelt noBepxHOCTU  [o¥Kap No BCei NOBEPXHOCTH 9.107%
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3.3. PBC_O3

CueHapum pasBUTUA NOXKAPOONACHbIX CUTYaLMIA:

PasrepmeTHiayma
25 MM
Q=8810" rog"

Her (0,985)

dmmm=

MrHOBEHHOE [la (0.015)
BOCMMNAMEHEHHE

o T——

Mocnegyowee
BOCMNaMeHeHne

OnacHsle akTopw M2 18 Me 17
no¥apa OTCYTCTEYIOT MoMap nponvea lNoxap nponvea
P = 0970225 B= 1]1]14??5 FP=0015

Q= 8,538-10° roq Q=1310"roa Q=132-10"° roa

Hert (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouweao cobbimus "Paszepmemuszayus 25 mm"
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FPasrepmeTHiauma
100 mm
Q=1210" roq™*

Her (0,96)

e Bl

MrHoBEHHOE [1a (0.04)
BOCTIN3aMEHEHHE

o

Het (0,958) Mocneagywuee

BOCNNaMeHEeHHE

OnacHule DakTopw Mo 20 Mo 19

nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea lNoxap Nnponvea
F =0,91963 P = 004032 P=004

{1—110411] rog™ = 433311] roq—™* = 4311] roa™

a (0,042)

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYtoule2o cobbimusa "Pazzepmemu3sayus 100 mm"
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Het {(0,939)

HeT (0.95)

o

Mocnegywoles
BOCMMNAMEHEHHE

OnacHule DakTopw Mo 22
nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea MNoxap nponu
F =0,89205 P = 0,05795
(= 445 10°® roa = EEQB 10°7 rog™ =

Fa3apyweHue
Q =5-10"° roq™

MrHoBEHHOE
EOCMNAMEHEHMHE

a (0,061)

he 21

P =005
25107

>

MepeyeHb NOXKapoonacHbIX cmyau,mﬁ N cueHapmues Ux pa3sntmAa

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpyrouwe2o cobeimusa "Pa3pyweHue”

Homep HanmeHoBaHue CueHapwuit pa3sutua YacTtoTa
cueHapus MOXKapPOOMaCHOM CUTyaumm MOXKapPOONaCHOM CUTyaumm BO3HMKHOBEHWsA, rog™
17 PasrepmeTtnsauma 25 mm MNoxap nponusa 1,32-107°
18 PasrepmeTtunsauma 25 mm Moxap nponusa 1,3-107°
19 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
20 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
21 PaspyweHue Moxap nponusa 2,5-1077
22 PaspyweHue Moxap nponusa 2,898 1077
23 Moxkap Ha ApixaTenbHOM Moxkap Ha ApixaTenbHOM 9.107%
apmartype apmartype
24 Moxkap no Bcelt noBepxHOCTU  [o¥Kap No BCei NOBEPXHOCTH 9.107%

20



3.4. PBC_04

CueHapum pasBUTUA NOXKAPOONACHbIX CUTYaLMIA:

PasrepmeTHiayma
25 MM
Q=8810" rog"

Her (0,985)

dmmm=

MrHOBEHHOE [la (0.015)
BOCMMNAMEHEHHE

o T——

Mocnegyowee
BOCMNaMeHeHne

OnacHsle akTopw Mo 26 M2 25
no¥apa OTCYTCTEYIOT MoMap nponvea lNoxap nponvea
P = 0970225 B= 1]1]14??5 FP=0015

Q= 8,538-10° roq Q=1310"roa Q=132-10"° roa

Hert (0,985) a (0,015)

Jepeso cyeHapues npu 803HUKHOBEHUU UHUYUUpyouweao cobbimus "Paszepmemuszayus 25 mm"
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FPasrepmeTHiauma
100 mm
Q=1210" roq™*

Her (0,96)

e Bl

MrHoBEHHOE [1a (0.04)
BOCTIN3aMEHEHHE

o

Het (0,958) Mocneagywuee

BOCNNaMeHEeHHE

OnacHule DakTopw Mo 23 Mo 27

nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea lNoxap Nnponvea
F =0,91963 P = 004032 P=004

{1—110411] rog™ = 433311] roq—™* = 4311] roa™

a (0,042)

Jlepeso cueHapues npu 803HUKHOBEHUU UHUYUUpYtoule2o cobbimusa "Pazzepmemu3sayus 100 mm"
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Fa3apyweHue
Q =5-10"° roq™

HeT (0.95)

MrHoBEHHOE a (0.05)
BOCTIN3aMEHEHHE

o

Mocnegywoles
BOCMMNAMEHEHHE

OnacHule DakTopw Mo 30 Me 29
nNoX¥apa OTCYTCTEYIOT MNoXap Nnponvea lNoxap Nnponvea
F =0,89205 P = 0,05795 P =005
(= 445 10°® roa =2 BQB 10°7 rog™ =h 11]"

Jepeso cueHapues npu 803HUKHOBEHUU UHUYUUpyrouwe2o cobeimusa "Pa3pyweHue”

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

MepeyeHb NOXKapoonacHbIX cmyau,mﬁ N cueHapmues Ux pa3sntmAa

Homep HanmeHoBaHue CueHapwuit pa3sutua YacTtoTa
cueHapus MOXKapPOOMaCHOM CUTyaumm MOXKapPOONaCHOM CUTyaumm BO3HMKHOBEHWsA, rog™
25 PasrepmeTtnsauma 25 mm MNoxap nponusa 1,32-107°
26 PasrepmeTtunsauma 25 mm Moxap nponusa 1,3-107°
27 PasrepmeTtunsauma 100 mm Moxap nponusa 4,8-1077
28 PasrepmeTtunsauma 100 mm Moxap nponusa 4,838-1077
29 PaspyweHue Moxap nponusa 2,5-1077
30 PaspyweHue Moxap nponusa 2,898 1077
31 Moxkap Ha ApixaTenbHOM Moxkap Ha ApixaTenbHOM 9.107%
apmartype apmartype
32 Moxkap no Bcelt noBepxHOCTU  [o¥Kap No BCei NOBEPXHOCTH 9.107%

MoApobHbIA pacyeT 4acToTbl BO3HMKHOBEHMSA OMacHbiX GAKTOpPOB MoOXapa npuBeAeH B [/1aBe
"MocTpoeHne nonei onacHbix GakToOpoB Noxkapa'.
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4. Kosn4yecTBeHHas OLLEHKa MAcCbl FOPHOYMX BELWECTB, MOCTYNatoLWmX B
OKpYKatolLlee NPOCTPAHCTBO B pe3y/ibTaTe BO3HUKHOBEHMUA
MNOXapOONaCHbIX CUTYALLUI

4.1. PBC_O1

4.1.1. Pasrepmetusauma 25 mm
YacTtoTa Bo3HMKHOBeHUs: 8,8 - 1075 rog™.
Ob6beMmHbIl pacxos, UCTeHEHUA KNAKOCTH:
Qu = u-md?/4-\[2gH, = 0,7 -m-25%-1076/4-,/2-9,81-10,5 = 0,0049 m*/c.

MaccoBblli 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>.
MaKcrmabHaa naowaab Npoansa 414 AaHHOro 06bema *KUAKOCTU:
Fq=fp-V,=20-17755 = 355,1 m%

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

my, =V, py = 17,755-920 = 16334,4 «r.
[aBneHune HacblweHHbIX 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 06pa3oBaBLUMXCA NAPOB:

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

4.1.2. Pasrepmetunsauma 100 mm
YacTtoTa 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 «kr/c.
Bpemsa ncnapeHus 4o NosBAEeHUS UCTOYHMKA 3axkuranms: 3600 c.

O6bem BbIMBLIENCA KUAKOCTU:

V. =0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOTo 06bema *KUAKOCTU:
Fn=fo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca obsanoBaHmem 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-Py=10"%-1-,/3129 0 = 1,883 - 1071° kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

m, =W - F,-3600 =1,883-1071°.2971,7 - 3600 = 0 kr.
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..-f_.;_
Pazzepmemusayusa 100 mm
4.1.3. PaspyweHue
YacToTa BO3HMKHOBeHMA: 5 - 1076 roa™.
06bem BbINMBLUIEICA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 3000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba kuakoctn 10,5 m 1 BbicoTe obBanoBaHua (orparkaeHus)
1,5 m pona *KMAKoCTH, nepenusluelica yepes obsanosaHune, coctasmT 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 nsiouiaamn o68anosaHMa 1 NaowWaam nepennsa:

Fn = Foss. + Facpenus. = 2971,7 + 30428,6 = 33400,3 m
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Macca BbINMBLIENCA KUAKOCTH:
my, =V, - py = 3000920 = 2760000 «r.
Bpema ncnapeHus Ao noABAEeHUA UCTOYHMKA 3axuranms: 3600 c.
[JaBneHune HacblWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.
MHTEHCMBHOCTb MCMAPEHUA C MOBEPXHOCTU NPO/IMBA:
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° - 33400,3 - 3600 = 0 kr.

PazpyweHue
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4.1.4. Tloxap Ha AbIxaTe/IbHOW apmaType

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

Maowade noxcapa

4.1.5. Tloxkap nNo BCeM NOBEPXHOCTH

Mnowaas nosKapa NPUHMMAaETCA 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 Bo3HMKHOBeHuA: 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 KUAKOCTU:
Gy = Qy - px = 0,0049 - 920 = 4,537 kr/c.

Bpemsa ncnapeHus 4o NosBAEeHUS 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 XKUOKOCTU:

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

MoBepxHOCTb NPO/IMBa OrpaHnYnBaeTca obsanosaHuem. MNaowaab nponmea coctasnseT 355,1 m2,

Macca BblinBLLEMCA KNUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NoOBeEpPXHOCTUN NPOJsInBa:
W=10"%-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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Pazzepmemusayusa 25 mm

4.2.2. Pasrepmetusauma 100 mm
YacTtoTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6beMHbIV PAcXoa, UCTEHEHUA KUAKOCTU:
Qu =p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBblIii pacxos, UCTEYEHUA KUAKOCTH:
Gy = Qy - px = 0,0789 - 920 = 72,597 «kr/c.
Bpemsa ncnapeHus 4o NosBAEeHUS UCTOYHMKA 3axkuranms: 3600 c.
0O6bem BbI/IMBLUENCA KUAKOCTU:

Vi, = 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOTo 06bema *KUAKOCTU:
Fn=fo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca obsanoBaHmem 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-Py=10"%-1-,/3129 0 = 1,883 - 1071° kr/(c-m?).
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 BbINMBLUEICA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 1000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba kuakoctn 10,5 m 1 BbicoTe obBanoBaHua (orparkaeHus)
1,5 m pona *KMAKoCTH, nepenusluelica yepes obsanosaHune, coctasmT 0,51.

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

Fn = Foss. + Facpenus, = 2971,7 + 10142,9 = 13114,6 m2
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Macca BbINMBLIENCA KUAKOCTH:
m, =V, - py =1000-920 = 920000 «r.
Bpema ncnapeHus 4o nosBAeHUsA UCTOYHMKA 3axuranms: 3600 c.
[JaBneHune HacbllWeHHbIX Napos npu TemnepaType 34 °C coctasnset Py = 0 kMa.
MHTEHCMBHOCTb MCMAPEHUA C MOBEPXHOCTU NPO/IMBA:
W=10"¢-p-vM-P;=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.

¥
LA

PazpyweHue
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4.2.4. Tloxap Ha AbixaTe/lbHOW apmaType

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

0%

= RS
Maowade noxcapa

4.2.5. Tloxap no BCeM NOBEPXHOCTH

Mnowaab noskapa NPMHMMAETCA 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 Bo3HMKHOBeHuA: 8,8 - 107> roa™.

O6beMHbI pacxom, UCTEUYEHUSA KUAKOCTU:

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

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

Bpemsa ncnapeHus 4o NosBAEeHUS 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 XKUOKOCTU:

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

MoBepxHOCTb NPO/IMBa OrpaHnYnBaeTca obsanosaHuem. MNaowaab nponmea coctasnseT 355,1 m2,

Macca BblinBLLEMCA KNUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NoOBeEpPXHOCTUN NPOJsInBa:
W=10"%-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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a32epmemu30qun 25 mm

4.3.2. Pasrepmetusauma 100 mm
YacTtoTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6beMHbIV PAcXoa, UCTEHEHUA KUAKOCTU:
Qu =p-md?/4-J2gH, = 0,7 -m-100%-107%/4-,/2-9,81- 10,5 = 0,0789 m*/c.
MaccoBblIii pacxos, UCTEYEHUA KUAKOCTH:
Gy = Qy - px = 0,0789 - 920 = 72,597 «kr/c.
Bpemsa ncnapeHus 4o NosBAEeHUS UCTOYHMKA 3axkuranms: 3600 c.
0O6bem BbI/IMBLUENCA KUAKOCTU:

Vi, = 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOTo 06bema *KUAKOCTU:
Fn=fo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca obsanoBaHmem 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-Py=10"%-1-,/3129 0 = 1,883 - 1071° kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

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

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

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba kuakoctn 10,5 m 1 BbicoTe obBanoBaHua (orparkaeHus)
1,5 m pona *KMAKoCTH, nepenusluelica yepes obsanosaHune, coctasmT 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 NepenmBa:

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

:J \\"l-k; N, '\Q’ .

PazpyweHue



4.3.4. Tloxap Ha AbixaTe/ibHOW apmaType

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

‘r.UJ,

-2 >
Maowade noxcapa

4.3.5. Tloxkap no BCeM NOBEPXHOCTH

Mnowaab noskapa NPMHMMAETCA PaBHOM NJIOLWAAM pe3epByapa 1 coctasnsfeT 86,6 m2.
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2 &5

Maowade noxcapa

4.4. PBC_04

4.4.1. PasrepmeTtusauma 25 mm
YacToTa Bo3HMKHOBeHuA: 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 KUAKOCTU:
Gy = Qy - px = 0,0049 - 920 = 4,537 kr/c.

Bpemsa ncnapeHus 4o NosBAEeHUS 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 XKUOKOCTU:

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

MoBepxHOCTb NPO/IMBa OrpaHnYnBaeTca obsanosaHuem. MNaowaab nponmea coctasnseT 355,1 m2,

Macca BblinBLLEMCA KNUAOKOCTHU:
m, =V, - p = 17,755 - 920 = 163344 kr.
[aBneHune HacblWweHHbIX Napos npu Temnepatype 34 °C coctasnseT Py = 0 kMa.
MHTEeHCUBHOCTb ncnapeHnAa c NoOBeEpPXHOCTUN NPOJsInBa:
W=10"%-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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Pazzepmemusayusa 25 mm

4.4.2. Pasrepmetusauma 100 mm
YacTtoTa Bo3HMKHOBeHus: 1,2 - 1075 rog™.
O6bEMHBII 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, UCTEeYEHNA XKUAKOCTH:
Gy = Qy * pw = 0,0789 - 920 = 72,597 kr/c.
Bpemsa ncnapeHus 4o NosBAEeHUS UCTOYHMKA 3axkuranms: 3600 c.
0O6bem BbI/IMBLUENCA KUAKOCTU:
Vi, = 0,0789 - 3600 = 0,0789 - 3600 = 284,076 m>.
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MaKcrMmanbHaa naowaab NPoAnBa ANA AaHHOTo 06bema *KUAKOCTU:
Fn=fo-V,=20-284,076 = 5681,5 m%
Mnowaab NponvBa orpaHuunBaetca obsanoBaHmem 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-Py=10"%-1-,/3129 0 = 1,883 - 1071° kr/(c-m?).
Macca 06pa3oBaBLUMXCA NAPOB:

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

4.4.3. PaspyweHue

YactoTa BO3HMKHOBeHMA: 5 - 107 rog™.
06bem BbINMBLUEICA KUAKOCTM NPUHUMAETCA paBHbIM 06bemy emkoctu: V, = 1000 m3.

NmeeTcs obsanosaHue. Mpu BbicoTe ctonba kuakoctn 10,5 m 1 BbicoTe obBanoBaHua (orparkaeHus)
1,5 m pona *KMAKoCTH, nepenusluelica yepes obsanosaHune, coctasmT 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 NepenmBa:

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

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

MHTEHCUMBHOCTb MCNApeHUs C NOBEPXHOCTU NPONBA:

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

Macca 06pa3oBaBLUMXCA NapOB:
m, =W - F,-3600=1,883-10"1°-13114,6 - 3600 = 0 kr.

PazpyweHue
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4.4.4. Tloxap Ha AbixaTe/lbHOW apmaType

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

@™

Maowade noxcapa

4.4.5. Tloxap no BCeM NOBEPXHOCTH

Mnowaab noskapa NPMHMMAETCA PaBHOM NJIOLWAAM pe3epByapa 1 coctasnsfeT 86,6 m2.
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Maowade noxcapa
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5. TMocTpoeHune nonen onacHbix GaKTOpPOB Norkapa

5.1. PBC_01

5.1.1. PasrepmeTtunsauma 25 mm

MNoxap nponuBa (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 BO3HMKHOBeHUA: Q = Q. - P =8,8-107>-0,014775 =1,3-107° rog™".

Pacuyet Tennosoro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PACNOIOXKEHHON Ha paccTosiHMM 5,3 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxkapa: F;; = 355,1 m2

3¢dPEKTMBHBIN AnMameTp NaoLaam noxapa:

MapameTp u,:

4-Fy  [4-3551
m T

Wy 0

U, =

P 6,314

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

OAnHa nnhameHu:

L=42-d-<

PacueTHble Benn4UnHbI:

pa'\/g'd

* — = =O
sim' - g-d 3\/0,043~9,81 -21,3

m’ 061 0,043
—42-213- (

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

A=a2+ (b +1)2—-2a(b+1)- sinf =

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

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro 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~IEHHOCTVI Aana BepTMKaﬂbHOVI 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 - 1L 117 O) + arctan <—1’ 170 )]} =
2,27 1,49 1,11-1,49 1,11-1,49
= 0,332.

®aKTOp 061Y4EHHOCTU AN TOPU3OHTAIbHOW NIOLWAAKN:
v 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 [7TE" 111- 1,49 arctan\ T11-1.49

2,222 + (1,49 + 1)2 = 2- 1,49 - (1 + 2,22 - 0) (3,34 : 0,45> _
334-227 arctan\ 7557 =
= 0217

YrnoBoit koapduumeHT 0baydeHHocTn: Fy = JFZ +FE = J/0,3322 40,2172 = 0,397.
KoadodunumeHT nponyckaHus atmocdepsbl:
T=exp(=7-107*- (X - 0,5-d)) = exp(—7-107*- (159 — 0,5- 21,3)) = 0,996.
CpefHENOBEepPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUA NAAMEHM:
Ef =140-e70124 4 20 - (1 — e 0124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TENnI0Boro uanyyenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHaNoOrMYyHO 6bIIN NOYYEHBI BEIMUYMHBI NIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas Npo/avBa (Kpas naowaam noxapa).

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

Huxe npueeneH pacyeT Tenn10BOro NOToOKa ANA TOYKWU, pacnonomeHHon Ha pacCcTtoAHUNU 18 m o1 KpaAa
nponavea (Kpaﬂ naowagu no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHVIﬂ TENO0BOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOVI CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HA4YEHUAM 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[0,043-9,81-213
o 6,314

)

Mpu u, = 1 npuHMmaeTca:

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

sin@ = /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

PaccTosHMe OT reomeTpnYecKoro LieHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=18+0,5-21,3 =287 m.
PacueTHble BeNYUHDI:

_2L_2-29,3_276_b_2X_2-28,7_27_
Td - 21,3 7T T4 T 21,3 0 7

A=./a?2+ (b +1)2—-2a(b+1)- sinf =

a

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

B=.a?2+ (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;
daKkTop 06/1y4eHHOCTM ANA BEPTUKAIbHOM NIOWAAKMN:

1 a?+((b+1)2—-2-b-(1+a-sinb)
Fy, =—:-{—FE -arctanD + E - X
VT 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. 0,875>]} _
1,51 1,57 2,5-1,57 2,5-1,57

= 0,303.

®daKTop 061Y4EHHOCTU ANA FOPU3OHTANBbHOM NAOLLAAKM:
s 1 . (1)+sin6 . a-b—F?-sinf ©aret F? - sinf
= —-jarctan |3 o |arctan FC arctan { ——
a?+(b+1)%?-2-b-(1+a-sind) A-D
- T35 . 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
2,76 + (27 +1)2~2-27-(1+276-0879)] (1,85 : 0,68) ~
1.85-151 arctan\ 7151 =

= 0,661.

Yrnosoit koapduumeHT 0baydeHHocTu: 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.
CpefHenoBepxXHOCTHaA MHTEHCUBHOCTb TEMI0BOMO U3NyYeHUA NAAaMEHN:
Ef =140-e70124 4 20 (1 — e 0124) =
= 1407012213 4 20 . (1 — ¢~ *12213) = 29 4 kBT/M2.
WNHTEeHCUBHOCTL TennoBoro usnyyenus: q = E¢ - F, - 7= 29,4- 0,727 - 0,987 = 21,07 KBT/Mm?2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/INYHbIX PACCTOAHUAX OT
Kpas npoavBa (Kpas naolaam noxapa).

'd ¥

<
Te nﬂoaéga?nm 0K

wBmaa’ o
s

30'{’9/

.

TenaoBoi noTok
kBma’

llone seanu4yuH merisi08020 MOMOKA

Ha rpadlee HWXe npeacrtasaieHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKa OT PaCCTOAHMA OT KpaAa npo/sinBa
(nomapa) Npu BCEX 3a4aHHbIX BApMaHTax CUJ1bl BETPA.
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BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.1.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapui 3, 4)
CueHapwuit 3.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HUKHOBeHUA: 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 - 107 roa™.
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PaCcMo/IOKEHHOM Ha paccTosiHuMK 8,4 M OT Kpas
npoaunsa (Kpas naouwaam noxapa).

Mnowagab noxapa: F; = 2971,7 m%

I PeKTUBHbBIN gMamMeTp NOLWALMN 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 npuHumaetcsa: cosd = 1;sinf = 0.

OnnHa nnhameHu:
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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 No¥apa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEVYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=./a?+ (b +1)2-2a(b+1): sinf =

=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+(b%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2-2-b-(1+a-sinb) y
A-B
X arctan (A : D) + ﬂ- arctan <a b-F sin9> + arctan (—Fz : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] 9
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'OpM3OHTaIIbHOl7I 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~sin9)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (07920
7217 o35) T 27 A" 079127 arctan\ 079127

[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 obnyuenHoct: Fy = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912615 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 Pas3/IMYHbIX PACCTOAHUAX OT

Kpas npo/avBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeENZI0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagu nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENNOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYIOLMM 3HAUEHMAM NpPU WTnIe).
Mnowaab noxapa: F; = 2971,7 m2%
3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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

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?6 = /1 — 0,5782 = 0,816.
OnvHa nnhameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) .3021 = 559 m,
Pa~g-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKOro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-615=529 m.

PacyeTHble BeANYMHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTMKaﬂbHOVI naowagrku:

58



a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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) =
= 1407912615 4 20 . (1 — e~ %12:615) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyuenuns: 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 nponusa (Kpas naowaam noxapa).
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Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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16 +

1441 139 kBrim? - M4 9 m

12 4

10 10 kBr/m? - 532 m

TkBrimi-T715m

Tennogow notok, KBTIM?
=]
L

0 ; f f t ; f f ; f : t
0 10 20 30 40 50 60 70 80 90 100 110

PaccToAHKe 0T rpaHuuL! Noxapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.1.3. PaspyuweHue

Moxap nponuBea (cueHapuit 5, 6)
CueHapwit 5.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Qup - P =5-107%-0,05=2,5-10"7 roa™".
CueHapwuit 6.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUA:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHMA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wtune.

Huke npuBeaeH pacyeT Tena0Boro NoToKa ANA TOYKU, PAacnoIOXKEHHOW Ha paccToAaHuKn 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

Mpu 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 reoMeTpMYEecKoro LeHTpa nokapa Ao 061y4aemoro obbekra:

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?+ (b +1)2—-2a(b+1) sinf =

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

B=.a?+ (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 BepTVIKaIIbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

a?+(b+1)2-2-b-(1+a-sinb) y

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

B C F-C F-C
1,112+ (12+1)%?-2-12-(1+ 1,11 0)] 9
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 <—0,67 - 12)]} =
=0,414.

(DaKTOp 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I 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~sin9)] A-D
- -arctan( )

A-B
1 1 0 1,11-1,2—-0,67?-0 0,67%-0
= ; . {arctan (ﬁ) + ﬁ 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 koapduumeHt 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~ %122062 4 20 . (1 — ¢~012:2062) = 20 kBT/M2

WNHTEHCMBHOCTb TENnI0Boro usnyuenuns: 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 Pas3/IMYHbIX PACCTOAHUAX OT

Kpas npo/avBa (Kpas naowaam noxapa).

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

Huxe npmueeneH pacyeT Tenn10BOro NOToKa ANA TOYKWU, pacnonomeHHoﬁ Ha pacCcTtoAHUU 39m ot KpaAa
nponavea (Kpaﬂ naowagun nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENNOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*xapa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYIOLMM 3HAUEHMAM NpPU WTnUIe).
Mnowaab noskapa: Fr; = 33400,3 m2.
3dPEeKTMBHBIN AnMameTp NaoLaam noxapa:

4-F;  |4-33400,3
d= = = 206,2 m.
VA 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; %% = 2705 = 0,706;

sin@ = /1 — cos?26 = /1 — 0,706% = 0,708.
OnvHa nnhameHu:

!

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 g0 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;

=J1,12+ (1,38 +1)2—-2-1,1- (1,38 4+ 1) - 0,708 = 1,78;

B=.a?2+ (b—-1)2-2a(b—1)sinf =

=J1,12+(1,38—-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 NAOLLAAKMN:
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a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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 koadduumeHt 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 = 14070124 £ 20 (1 —e70124) =
=140 - 0122062 4 20 . (1 — ¢~012:2062) = 20 kBT/M2
WNHTEHCMBHOCTb Tena0Boro usnyuenuns: q = Ep - I - 7 = 200,749 - 0,973 = 14,58 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naolwaamn noxapa).
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Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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14 13,9 xBr/m? - 50 m

124

10l 10 xBr/m? - 958 m

TxkBrim?-1342m

Tennogow notok, KBTIM?

0 1 : f : t : t 1 : 4
0 20 40 60 30 100 120 140 160 180 200

PacCTOAHME OT rPaHILe! NOXapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.1.4. TloXap Ha AblIxaTenbHOW apmaType

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

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PACNOIOXKEHHOW Ha paccTosiHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxapa: F; = 5 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN NOXKaApa:

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 nnamenu:

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

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

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

PacyeTHble BENNYMNHDI:
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+ (3,18 —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~IEHHOCTVI Aana BepTVIKafIbHOf/‘I 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 (—Fz : 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
—[ T3 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan\302-3,18

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

= 0,078.

Yrnosoii koadduumeHt obnyuenHoct: Fy, = [ FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(-7-107*- (X - 05-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMN:
Ef = 140-e70124 + 20 - (1 — e %124) =
= 1402791225 £ 20 - (1 — e~ *12:25) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENI0BOro 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 npoausa (Kpas naolwaamn noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 15,7 m ot KpaAa
nponauvea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOVI CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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 npuHMmaeTca:

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

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

!

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
PaccTtosHMe 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

=T =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?+ (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 NAOLLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin6’)
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.

dakTOop 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
217%™ 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 obayuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X —0,5-d)) = exp(=7-10"*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef =140-e 0124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENnI0BoOro usnyyenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNoOrMYyHo 6blIM NONYyYeHbl BEANYMHBI NJOTHOCTM TEM/IOBOrO MOTOKA Ha Pas/INYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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TenaoBoi NoToK -
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Ha rpadlee HWXe npeacrtasaieHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKa OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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Tennogow Notok, kKBTIM*

kBr/u’ - 44.9 m 4 kBr/n?- 782 m
. S ———

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PacCTORHUE OT rPaHHLE! 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 Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.1.5. Tloxap no Bcel NOBEPXHOCTH

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

Huyke npuBeaeH pacyeT TeNNOBOro NOTOKa A1A TOYKM, PACNO/IOXKEHHOW Ha paccTosiHMM 5,3 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: F; = 314,2 m2

O PeKTUBHbBIN gMaMeTp NAOLALN NOXKapa:

4-F, |4-3142
= =20

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

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

OnvHa nnhameHu:

!

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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

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

PacyeTHble BeNYMHDI:

2L 2226 2X 2153
a==—= =226, b="-=

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~IEHHOCTVI Aana BepTVIKafIbHOf/‘I 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 (—Fz : sin9>]} =
B C F-C F-C
_1 { 1,48 - arctan(0,46) + 1,48 - [2’ 26"+ (1,53 +1)° —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 2" 115-153 arcan\ 115153
2,26 + (153 + 12 ~2-153-(14226 0)] (3,39 : O,46> ~
339232 arctan\ 732 =

=0,211.

Yrnosoii koapduumeHt obnyuenHoctn: F, = /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 MHTEHCUBHOCTb TEMNJI0BOFO U3/1yYeHUA NAaMeHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 140791220 4 20 . (1 — ¢791220) = 30,9 kBT/M%
MNHTEHCMBHOCTb TENIOBOTO MU3/YyYeHUA: q = Ef . Fq -7=230,9-0,387-0,996 = 11,92 kB1/m2.

AHaNorMyHoO 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaamn noxapa).

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

HuKe npuBeaeH pacyeT TENNOBOro NOTOKa A TOYKWM, PACMNO/IOKEHHOM HA paccTosHMKM 18,6 M OT Kpan
nponunea (Kpas naowaaun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
MOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT O4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: F; = 314,2 m2
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3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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

MapameTp u,:

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

MNpu u, = 1 npuHMmaeTca:

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

sin = /1 — cos?6 = /1 —0,479% = 0,878,

OnnHa nhameHu:

!

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

PaccTosiHMe OT reoMeTpPUYEeCcKoro 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?+ (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%2—1) cos20 =/1+(2,862—1)-0,4792 = 1,63;
daKTop 06/1y4eHHOCTM ANA BEPTUKAIbHOM NIOWAAKMK:

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 (—Fz : sin@)]} =
B C F-C F-C
2,832+ (2,86 +1)2—-2-2,86-(1+2,83-0,878) y
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:



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 )+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 koadduumeHt obnyuenHoct: Fy, = [ FZ + F2 = 1/0,2992 + 0,6372 = 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/IyYEHUSA NAMEHM:
Ef =140-e70124 £ 20 (1 —e70124) =
= 140791220 4 20 . (1 — e791220) = 30,9 kBT/M%
MNHTEHCMBHOCTb TEN/I0BOTO MU3/yYeHUA: q = Ef . Fq -7=230,9-0,704- 0,987 = 21,46 kB1/Mm>.

AHaNorMyHO 6bIIN NOYYEHBI BEIMYMHBI NJOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaieHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKa OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.2. PBC_02

5.2.1. PasrepmeTusauma 25 mm

Moxap nponusa (cueHapuin 9, 10)

CueHapwuin 9.

YcnoBHan BepoATHOCTb BO3HUKHOBeEHMA: P = 0,015.

YacToTa BO3HMKHOBeHUA: Q = Q.. - P =8,8-107>-0,015 = 1,32-10"% rog™.

CueHapwit 10.

YcnosHan BE€pPOATHOCTb BO3HUKHOBEHUA!

P =0,985-0,015=0,014775.
YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,014775 = 1,3-107° roa™".

PacueTt Tenn0BOro NOTOKa Npu wWTune.

Hu)Ke npuBeaeH pacyeT Ten/J0BOro NOTOKa AN TOYKM, PACcMO/IOXKEHHOM Ha paccTosiHMKM 5,3 M OT Kpas

nponunsa (Kpas naowaam noxapa).
Mnowaab noxkapa: F; = 355,1 m2

I deKTMBHbIN AnameTp NaoLaan noxKapa:

4-F;  [4-3551

d= =213 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- 213 '
PacctosHMe OT reomeTpmUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a:ﬁzz'z‘%:zzz- b:§:2-15,9:149_
d 21,3 o d 21,3 Y

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

=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;
fDaKTOp 06/1yl-IEHHOCTVI ana BepTMKaﬂbHOVI 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 (—Fz : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2-2-1,49- (1 + 2,22 - 0)] 9
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 061yUYEHHOCTU ANA TOPU3OHTANBHON N/IOLLASKN:
v 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
—[ T3 ]-arctan( )}

N (1 >+ 0 L (22214911170 (11170
717" 045) T 149 PN 111-1.49 arctan\ T11-1.49

2,227 + (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(—7-10*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TENI0Boro usnyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

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

Kpas npoausa (Kpas naolwaam noxapa).

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

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

COOTBETCTBYIOWMM 3HaYEHUAM MpPU WTKAE).
Mnowaab noxkapa: F; = 355,1 m2%

3ddpeKTUBHbIN AnameTp naowaam 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

Mpn u, = 1 npuHMmaeTca:

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

sin@ = /1 — cos?26 = /1 — 0, 4842 = 0,875.
OnvHa nnhameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v081 213

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213 =287 m.

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

A=a?2+ (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?2+ (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%2—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLLAAKMN:
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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 06]'Iyl~IEHHOCTVI Aana I'OpVI3OHTaIIbHOl7I 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
—[ T3 ]-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 koapduumeHt obnyuenHoctn: F, = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NIAMEHMN:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TEnI0Boro uanyuenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.

80



25+

20+
=
: 5
= 15
= 139kBr/m?-296m
S
c
=
2
o 10 4 10 kBrim?-374m
cE
=

4kBrimi-91m

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
PacCTOAHME OT rPaHILe! 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 Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.2.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapuin 11, 12)
CueHapuin 11.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HUKHOBeHUA: 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 - 107 roa™.
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PaCcMo/IOKEHHOM Ha paccTosiHuMK 8,4 M OT Kpas
npoaunsa (Kpas naouwaam noxapa).

Mnowagab noxapa: F; = 2971,7 m%

I PeKTUBHbBIN gMamMeTp NOLWALMN 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 npuHumaetcsa: cosd = 1;sinf = 0.

OnnHa nnhameHu:
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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 No¥apa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEVYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=./a?+ (b +1)2-2a(b+1): sinf =

=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+(b%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2-2-b-(1+a-sinb) y
A-B
X arctan (A : D) + ﬂ- arctan <a b-F sin9> + arctan (—Fz : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] 9
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'OpM3OHTaIIbHOl7I 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~sin9)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
7217 o35) T 27 A" 079127 arctan\ 079127

[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 obnyuenHoct: Fy = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912615 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 Pas3/IMYHbIX PACCTOAHUAX OT

Kpas npo/avBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeENZI0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagu nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENNOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAKOTCA PaBHbIMU

COOTBETCTBYIOLMM 3HAUEHMAM NpPU WTnIe).
Mnowaab noxapa: F; = 2971,7 m2%
3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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

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?6 = /1 — 0,5782 = 0,816.
OnvHa nnhameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) .3021 = 559 m,
Pa~g-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKOro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-615=529 m.

PacyeTHble BeANYMHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTMKaﬂbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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) =
= 1407912615 4 20 . (1 — e~ %12:615) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyuenuns: 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 nponusa (Kpas naowaam noxapa).
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Ha rpaduKke HuKe npeacTaBieHbl 3aBUCMMOCTM TEMAOBOrO NMOTOKA OT PacCTOfHMA OT Kpas MpoJsivBa

(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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TkBrimi-T715m

Tennogow notok, KBTIM?
=]
L

0 ; f f t ; f f ; f : t
0 10 20 30 40 50 60 70 80 90 100 110

PaccToAHKe 0T rpaHuuL! Noxapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.2.3. PaspyuweHue

Moxap nponusa (cueHapwuin 13, 14)
CueHapwuit 13.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Qup - P =5-107%-0,05=2,5-10"7 roa™".
CueHapuit 14,
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUA:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHMA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wtune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PAaCNOIOXKEHHOW 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

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

OnvHa nnhameHu:
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/ 0,61

m 0.61 0,043 :
L=42-d [ ———— =42-129,2~< ) =827 m.
pg g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

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

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

2L
Sd T 1oz TV b= T g, T

A=./a?+ (b +1)2-2a(b+1): sinf =

=/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+(%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

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

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
71 032) T2z 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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢~912:1292) = 20 kBT/M%

WNHTEHCMBHOCTb TEn0Boro usnyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHoO 6bIIN NOYYEHBI BEIMUYMHBI MNJOTHOCTU 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 TeENZI0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 31,4 m o1 KpaAa
nponavea (Kpaﬂ naowagu nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENNOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMNM 3HA4YEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 13114,6 m2.
3dPEeKTMBHBIN AMameTp 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;

sin@ = /1 — cos26 = /1 — 0,6542 = 0,757.
OnvHa nnhameHu:

!

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 reoMeTpmnYeCKoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

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

L=55~d-<

PacyeTHble Be/IMYUHDI:
_2L_2:858_ .. _2X_2:9
=T T 202 T P T T 1202

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTVIKafIbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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.
CpefHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TEN/I0BOTO MU3/yYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMYyHO 6bIIN NOYYEHBI BEIMYUHBI MNIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaam noxapa).
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Ha rpaduke HMXKe npeacTaBAeHbl 3aBMCMMOCTM TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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14 1 139kBrim?- 461 M
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Tennogow notok, KBTIM?
[==]
L]

0 f f : f y t t : p t t t t 4 + 4

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
PacCTOAHME OT rPaHiLe! NOXapa, M

[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUCIHmbI 3Ha4yeHull Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.2.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApixaTenbHol apmaType (cueHapuii 15)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PACNOIOXKEHHOW Ha paccTosiHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxapa: F; = 5 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN NOXKaApa:

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 nnamenu:

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

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

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

PacyeTHble BENNYMNHDI:
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+ (3,18 —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~IEHHOCTVI Aana BepTVIKafIbHOf/‘I 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 (—Fz : 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
—[ T3 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan\302-3,18

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

= 0,078.

Yrnosoii koadduumeHt obnyuenHoct: Fy, = [ FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(-7-107*- (X - 05-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMN:
Ef = 140-e70124 + 20 - (1 — e %124) =
= 1402791225 £ 20 - (1 — e~ *12:25) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENI0BOro 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 npoausa (Kpas naolwaamn noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 15,7 m ot KpaAa
nponauvea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOVI CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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 npuHMmaeTca:

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

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

!

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
PaccTtosHMe 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

=T =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?+ (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 NAOLLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin6’)
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.

dakTOop 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
217%™ 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 obayuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X —0,5-d)) = exp(=7-10"*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef =140-e 0124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENnI0BoOro usnyyenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNoOrMYyHo 6blIM NONYyYeHbl BEANYMHBI NJOTHOCTM TEM/IOBOrO MOTOKA Ha Pas/INYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaieHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKa OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJ1bl BETPA.
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Tennogow Notok, kKBTIM*

kBr/u’ - 44.9 m 4 kBr/n?- 782 m
. S ———

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PacCTORHUE OT rPaHHLE! 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 Menano8o2o NomokKa npu ,003/7U‘4H0ﬁ cuse eempa

5.2.5. Tloxap no Bcel NOBEPXHOCTH

Moxap no Bcel NosepxHOcTH (cueHapuit 16)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TeNNOBOro NOTOKa A1A TOYKM, PACNOIOXKEeHHOW Ha paccTosiHuM 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN 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 nhameHu:

' 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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BENYMHDI:

22144 2K 210
=0 T 105 PP 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—-2-2,75-(1,9—1)- 0 = 2,9;

C=1+(b%2-1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

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 06ﬂyHEHHOCTM 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
—[ T3 ]-arctan( )}

1 t ( 1 >+ 0 o (275:19-1,6220\ (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 koapduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHunsa atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(=7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHENoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 - 912105 4 20. (1 — ¢~*12:105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/NMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaamn noxapa).

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

HuKe npuBeaeH pacyeT TENNOBOro NOTOKa AR TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT O4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: F;; = 86,6 m2.
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3¢ PEKTMBHBIN AMameTp NaoLaam Noxapa:

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

Mpu u, = 1 npuHMmaeTca:

cos = u;%® = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnhameHu:

!

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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro ob6bekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMNHDI:
2L 2-193 _2X 2265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=./a?+ (b +1)2—2a(b+1) sinf =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?+ (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 nnowaaKkun:
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| ——— =

C F-C F-C
3,672 + (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 - [

dJaKTop 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:



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
72 1% o082/ T 235 A" 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 nponyckaHunsa atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpefHeNnoBepXHOCTHAA 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 = 54.0,39-0,985 = 20,76 kBt/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaau noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow notok, KBTIM?

A xBrim?- 1088 m
0 f : : t f y t t t :
0 10 20 30 40 50 60 70 80 90 100
PacCTOAHME OT rPaHiLe! NOXapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUOHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.3. PBC_03

5.3.1. PasrepmeTusauma 25 mm

Moxap nponusa (cueHapwuin 17, 18)
CueHapuin 17.
YcnoBHan BepoATHOCTb BO3HUKHOBeEHMA: P = 0,015.
YacToTa BO3HMKHOBeHUA: Q = Q.. - P =8,8-107>-0,015 = 1,32-10"% rog™.
CueHapwuit 18.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHMA:
P =0,985-0,015 = 0,014775.
YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,014775 = 1,3-107° roa™".
PacueT Tenn0B0ro NoToKa Npwm witunae.

Hu)Ke npuBeaeH pacyeT Ten/J0BOro NOTOKa AN TOYKM, PACcMO/IOXKEHHOM Ha paccTosiHMKM 5,3 M OT Kpas
nponunsa (Kpas naowaam noxapa).

Mnowaab noxkapa: F; = 355,1 m2

I deKTMBHbIN AnameTp NaoLaan noxKapa:

4-F;  [4-3551

d= =213 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>Ol6l =42-21,3- ( 0043 )0'61 = 23,6 m.
Pa g d "~ \1,15-4/9,81- 213 '
PacctosHMe OT reomeTpmUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a:ﬁzz'z‘%:zzz- b:§:2-15,9:149_
d 21,3 o d 21,3 Y

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

=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;
fDaKTOp 06/1yl-IEHHOCTVI ana BepTMKaﬂbHOVI 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 (—Fz : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2-2-1,49- (1 + 2,22 - 0)] 9
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 061yUYEHHOCTU ANA TOPU3OHTANBHON N/IOLLASKN:
v 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
—[ T3 ]-arctan( )}

N (1 >+ 0 L (22214911170 (11170
717" 045) T 149 PN 111-1.49 arctan\ T11-1.49

2,227 + (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(—7-10*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TENI0BOro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHanorn4yHo 6bIIN nony4yeHbl Be/IM4NHbI NZIOTHOCTU TENZIOBOINO NMNOTOKA Ha pPa3/IMYHbIX PACCTOAHUAX OT

Kpas nponusa (Kpas naolwaam noxapa).

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

Hu)Ke npuBeaeH pacyeT TEMNOBOrO MOTOKA AN TOYKWM, PACNOIOKEHHOW Ha paccTosHMM 18 M OT Kpas
nponunea (Kpasa naowaaun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noxapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOXKEHHbIX C HABETPEHHOM CTOPOHbI OT o4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK

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

3ddeKTUBHbIN AnameTp Naowaamn 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

Mpn u, = 1 npuHMmaeTca:

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

sin@ = /1 — cos?26 = /1 — 0, 4842 = 0,875.
OnvHa nnhameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v081 213

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213 =287 m.

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

A=a?2+ (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?2+ (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%2—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLLAAKMN:
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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 06]'Iyl~IEHHOCTVI Aana I'OpVI3OHTaIIbHOl7I 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
—[ T3 ]-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 koapduumeHt obnyuenHoctn: F, = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NIAMEHMN:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TEnI0Boro uanyuenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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g‘ Lo 1 13.9xBr/m? - 296m
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c
=
2
o 10 4 10 kBrim?-374m
cE
=

54 4 kBriME - 91 m

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
PacCTOAHME OT rPaHILe! 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 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.3.2. PasrepmeTtusauma 100 mm

Moxap nponusa (cueHapwuin 19, 20)
CueHapwuit 19.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HUKHOBeHUA: Q = Q- P =1,2-107°-0,04 = 4,8- 1077 rog™".
CueHapwit 20.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHWA:
P =0,96-0,042 = 0,04032.
YacToTa BO3HMKHOBeHMA: Q = Q. - P =1,2-107>-0,04032 = 4,838 - 107 roa™.
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PaCcMo/IOKEHHOM Ha paccTosiHuMK 8,4 M OT Kpas
npoaunsa (Kpas naouwaam noxapa).

Mnowagab noxapa: F; = 2971,7 m%

I PeKTUBHbBIN gMamMeTp NOLWALMN 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 npuHumaetcsa: cosd = 1;sinf = 0.

OnnHa nnhameHu:
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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 No¥apa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEVYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=./a?+ (b +1)2-2a(b+1): sinf =

=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+(b%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2-2-b-(1+a-sinb) y
A-B
X arctan (A : D) + ﬂ- arctan <a b-F sin9> + arctan (—Fz : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] 9
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'OpM3OHTaIIbHOl7I 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~sin9)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
7217 o35) T 27 A" 079127 arctan\ 079127

[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 obnyuenHoct: Fy = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912615 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 TENZIOBOIO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas NpoavBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagun nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAaUYEHMAM NpPU WTnUIe).
Mnowaab nosxkapa: Fi; = 2971,7 m2%
3¢dPEKTMBHBIN AnMamMeTp NaoLWaam NoxKapa:

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

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?6 = /1 — 0,5782 = 0,816.
OnvHa nnhameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) .3021 = 559 m,
Pa~g-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKOro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-615=529 m.

PacyeTHble BeANYMHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTMKaﬂbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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) =
= 1407912615 4 20 . (1 — e~ %12:615) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyuenuns: 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 nponusa (Kpas naowaam noxapa).
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Ha rpaduKke HMXKe npeacTaBAeHbl 3aBMCMMOCTU TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.

110



16 +

13.9xBrim? - M 9 m

14 4+

12 4

10 -

TkBrimi-T715m

Tennogow notok, KBTIM?
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PaccToAHKe 0T rpaHuuL! Noxapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUGHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.3.3. PaspyuweHune

Moxap nponusa (cueHapuin 21, 22)
CueHapuit 21.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Qup - P =5-107%-0,05=2,5-10"7 roa™".
CueHapuit 22.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUA:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHMA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wtune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PAaCNOIOXKEHHOW 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

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

OnvHa nnhameHu:
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/ 0,61

m 0.61 0,043 :
L=42-d [ ————— =42-129,2~< ) =827 m.
pa g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

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

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

2L
Sd T 1oz TV b= T g, T

A=./a?+ (b +1)2-2a(b+1): sinf =

=/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+(%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

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

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
71 032) T2z 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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢~912:1292) = 20 kBT/M%

WNHTEHCMBHOCTb TEn0Boro usnyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHoO 6bIIN NOYYEHBI BEIMUYMHBI NIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas NpoavBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 31,4 m o1 KpaAa
nponavea (Kpaﬂ naowagun nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HA4YEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 13114,6 m2.
3¢ PEKTMBHBIN AnMameTp NaoLaam 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;

sin@ = /1 — cos26 = /1 — 0,6542 = 0,757.
OnvHa nnhameHu:

!

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 reoMeTpmnYeCKoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

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

L=55~d-<

PacyeTHble Be/IMYUHDI:
_2L_2:858_ .. _2X_2:9
=T T 202 T P T T 1202

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTVIKafIbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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.
CpefHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TEN/I0BOTO MU3/yYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMYyHO 6bIIN NOYYEHBI BEIMYUHBI MNIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaam noxapa).
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Ha rpaduKke HMXKe npeacTaBAeHbl 3aBMCMMOCTU TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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BGpUOHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.3.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApixaTenbHOol apmaType (cueHapuii 23)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PACNOIOXKEHHOW Ha paccTosiHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxapa: F; = 5 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN NOXKaApa:

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 nnamenu:

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

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

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

PacyeTHble BENNYMNHDI:
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+ (3,18 —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~IEHHOCTVI Aana BepTVIKafIbHOf/‘I 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 (—Fz : 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
—[ T3 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan\302-3,18

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

= 0,078.

Yrnosoii koadduumeHt obnyuenHoct: Fy, = [ FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(-7-107*- (X - 05-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMN:
Ef = 140-e70124 + 20 - (1 — e %124) =
= 1402791225 £ 20 - (1 — e~ *12:25) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENI0BOro 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 npoausa (Kpas naolwaamn noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 15,7 m ot KpaAa
nponauvea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOVI CTOPOHbI OT O4ara noxxapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3dPEeKTMBHBIN AnMamMeTp NaoLWaaM NoXxKapa:

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 npuHMmaeTca:

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

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

!

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
PaccTtosHMe 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

=T =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?+ (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 NAOLLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin6’)
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.

dakTOop 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
217%™ 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 obayuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X —0,5-d)) = exp(=7-10"*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef =140-e 0124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENnI0BoOro usnyyenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNoOrMYyHo 6blIM NONYyYeHbl BEANYMHBI NJOTHOCTM TEM/IOBOrO MOTOKA Ha Pas/INYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).

119



TenaoBoi noTok
kBma’

llone seanu4uH mersa08020 MOMOKaA

Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow Notok, kKBTIM*

kBr/u’ - 44.9 m 4 kBr/n?- 782 m
. S ———

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PacCTORHUE OT rPaHHLE! 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 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.3.5. TloXap no Bcel NOBEPXHOCTH

Moxap no Bcel NoBepxHOCTH (cueHapuit 24)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TeNNOBOro NOTOKa A1A TOYKM, PACNOIOXKEeHHOW Ha paccTosiHuM 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN 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 nhameHu:

' 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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BENYMHDI:

22144 2K 210
=0 T 105 PP 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—-2-2,75-(1,9—1)- 0 = 2,9;

C=1+(b%2-1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

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 06ﬂyHEHHOCTM 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
—[ T3 ]-arctan( )}

1 t ( 1 >+ 0 o (275:19-1,6220\ (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 koapduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHunsa atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(=7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHENoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 - 912105 4 20. (1 — ¢~*12:105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/NMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaamn noxapa).

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

HuKe npuBeaeH pacyeT TENNOBOro NOTOKa AR TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT O4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: F;; = 86,6 m2.
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3dPEeKTMBHBIN AnMamMeTp NaoLWaaM NoXxKapa:

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

Mpu u, = 1 npuHMmaeTca:

cos = u;%® = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnhameHu:

!

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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro ob6bekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMNHDI:
2L 2-193 _2X 2265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=./a?+ (b +1)2—2a(b+1) sinf =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?+ (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 nnowaaKkun:
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| ——— =

C F-C F-C
3,672 + (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 - [

dJaKTop 06J'Iyl~IEHHOCTM Aana I'OpM3OHTaIIbHOl7I naowagKku:
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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)}

4B
1 t ( 1 )+o,903 o (367:504-4,942.0903\ (4940903
72 1% o082/ T 235 A" 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 nponyckaHunsa atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpefHeNnoBepXHOCTHAA 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 = 54.0,39-0,985 = 20,76 kBt/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaau noxapa).
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TenaoBoi noTok
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llone seanu4uH mersa08020 MOMOKaA

Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow notok, KBTIM?

A xBrim?- 1088 m
0 f : : t f y t t t :
0 10 20 30 40 50 60 70 80 90 100
PacCTOAHME OT rPaHiLe! NOXapa, M
[ LUTHNE [ 3.5 WC e 3.8 WU/C| 4 WC | 4.3 W/ | 4,6 W/C | 4.7 W/C | = 4,8 /|

BGpUOHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.4. PBC_04

5.4.1. PasrepmeTusauma 25 mm

Moxap nponuBsa (cueHapwuin 25, 26)
CueHapwuit 25.
YcnoBHan BepoATHOCTb BO3HUKHOBeEHMA: P = 0,015.
YacToTa BO3HMKHOBeHUA: Q = Q.. - P =8,8-107>-0,015 = 1,32-10"% rog™.
CueHapwuit 26.
YcnoBHaA BEPOATHOCTb BO3HUKHOBEHMA:
P =0,985-0,015 = 0,014775.
YacToTa BO3HMKHOBeHMA: Q = Q.. - P =8,8-107>-0,014775 = 1,3-107° roa™".
PacueT Tenn0B0ro NoToKa Npwm witunae.

Hu)Ke npuBeaeH pacyeT Ten/J0BOro NOTOKa AN TOYKM, PACcMO/IOXKEHHOM Ha paccTosiHMKM 5,3 M OT Kpas
nponunsa (Kpas naowaam noxapa).

Mnowaab noxkapa: F; = 355,1 m2

I deKTMBHbIN AnameTp NaoLaan noxKapa:

4-F;  [4-3551

d= =213 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>Ol6l =42-21,3- ( 0043 )0'61 = 23,6 m.
Pa g d "~ \1,15-4/9,81- 213 '
PacctosHMe OT reomeTpmUYeCcKoro LeHTpa noxapa Ao obayyaemoro obbekra:
X=r+05-d=53+05-21,3=159m.
PacueTHblie BENNYMHDI:
a:ﬁzz'z‘%:zzz- b:§:2-15,9:149_
d 21,3 o d 21,3 Y

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

=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;
fDaKTOp 06/1yl-IEHHOCTVI ana BepTMKaﬂbHOVI 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 (—Fz : sin9>]} =
B C F-C F-C
2,222+ (1,49+1)2-2-1,49- (1 + 2,22 - 0)] 9
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 061yUYEHHOCTU ANA TOPU3OHTANBHON N/IOLLASKN:
v 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
—[ T3 ]-arctan( )}

N (1 >+ 0 L (22214911170 (11170
717" 045) T 149 PN 111-1.49 arctan\ T11-1.49

2,227 + (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(—7-10*- (159 — 0,5 - 21,3)) = 0,996.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NIAMEHMU:
Ef =140-e70124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
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WNHTEHCMBHOCTb TENI0BOro uanyuenuns: q = Ep - I - 7 = 29,4-0,397 - 0,996 = 11,6 KBT/Mm2.

AHanorn4yHo 6bIIN nony4yeHbl Be/IM4NHbI NZIOTHOCTU TENZIOBOINO NMNOTOKA Ha pPa3/IMYHbIX PACCTOAHUAX OT

Kpas nponusa (Kpas naolwaam noxapa).

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

Hu)Ke npuBeaeH pacyeT TEMNOBOrO MOTOKA AN TOYKWM, PACNOIOKEHHOW Ha paccTosHMM 18 M OT Kpas
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOXKEHHbIX C HABETPEHHOM CTOPOHbI OT o4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK

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

3ddeKTUBHbIN AnameTp Naowaamn 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

Mpn u, = 1 npuHMmaeTca:

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

sin@ = /1 — cos?26 = /1 — 0, 4842 = 0,875.
OnvHa nnhameHu:

!

L=55-d m " e 55213 ( 0.043 )0'67 4,27921 = 293
e . . —_— .u*’ e . , . . , ’ e ) M.
oo d 115-v081 213

Paccrtoanue ot reoMeTpmn4eCcKoro LeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

X=r+05-d=18+0,5-213 =287 m.

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

A=a?2+ (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?2+ (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%2—1) cos26 =/1+ (2,72 —1)-0,4842 = 1,57;

dakTop 061y4EHHOCTUN ANA BEPTUKANbHOW NAOLLAAKMN:
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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 06]'Iyl~IEHHOCTVI Aana I'OpVI3OHTaIIbHOl7I 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
—[ T3 ]-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 koapduumeHt obnyuenHoctn: F, = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NIAMEHMN:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912213 4 20 . (1 — ¢~%12:213) = 29,4 kBT/Mm%.
WNHTEHCMBHOCTb TEnI0Boro uanyuenuns: q = Ep - I - 7 = 29,4-0,727 - 0,987 = 21,07 kB1/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEAMUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponusa (Kpas naowaamn noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa

(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
PacCTOAHME OT rPaHILe! 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 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.4.2. PasrepmeTtusauma 100 mm

Moxap nponuBsa (cueHapuin 27, 28)
CueHapuit 27.
YcnoBHana BepoATHOCTb BO3HMKHOBeHuA: P = 0,04.
YacToTa BO3HUKHOBeHUA: 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 - 107 roa™.
PacueT Tenn0B0ro NoToKa nNpwm witune.

Hu)Ke npuBedeH pacyeT Temn/a0BOro NOTOKa AN TOYKM, PaCcMo/IOKEHHOM Ha paccTosiHuMK 8,4 M OT Kpas
npoaunsa (Kpas naouwaam noxapa).

Mnowagab noxapa: F; = 2971,7 m%

I PeKTUBHbBIN gMamMeTp NOLWALMN 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 npuHumaetcsa: cosd = 1;sinf = 0.

OnnHa nnhameHu:
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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 No¥apa Ao obaydaemoro obbekTa:
X=r+05-d=84+05-615=392m.
PacueTHble BEVYUHDI:
2L 2-494 _2X 2-392

a=d= 615 —1,61;b—d = 615 =1,27;

A=./a?+ (b +1)2-2a(b+1): sinf =

=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+(b%2-1) cos?0 =1+ (1,272 —1)-12 = 1,27;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:

1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2-2-b-(1+a-sinb) y
A-B
X arctan (A : D) + ﬂ- arctan <a b-F sin9> + arctan (—Fz : sin9>]} =
B C F-C F-C
1,612+ (1,27 +1)2-2-1,27- (1 + 1,61 - 0)] 9
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'OpM3OHTaIIbHOl7I 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~sin9)] A-D
- -arctan( )

A-B

N (1 >+ 0 o (161127207920 (0,79%.0
7217 o35) T 27 A" 079127 arctan\ 079127

[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 obnyuenHoct: Fy = /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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 1407912615 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 TENZIOBOIO NMNOTOKA Ha Pa3/IMYHbIX PACCTOAHUAX OT

Kpas NpoavBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 22,1 m ot KpaAa
nponavea (Kpaﬂ naowagun nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAOTCA PaBHbIMU

COOTBETCTBYHOLMM 3HAaUYEHMAM NpPU WTnUIe).
Mnowaab nosxkapa: Fi; = 2971,7 m2%
3¢dPEKTMBHBIN AnMamMeTp NaoLWaam NoxKapa:

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

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?6 = /1 — 0,5782 = 0,816.
OnvHa nnhameHu:
0,67 0,67
m' ’ 0,043 '
L=55-d- <—> -u%?l =55.615- < ) .3021 = 559 m,
Pa~g-d 1,15-4/9,81-61,5
PacctoaHue ot reoMeTpmnYeCKOro LLeHTpa noxapa 40 o6nyqaeM0ro obbekTa:

X=r+05-d=221+05-615=529 m.

PacyeTHble BeANYMHDI:
2L 2-552 _2X  2-529

a—d— 615 =179; b 4~ L5 =1,72;

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTMKaﬂbHOVI naowagrku:
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a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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) =
= 1407912615 4 20 . (1 — e~ %12:615) = 20,1 kBT/Mm%.
WNHTEHCMBHOCTb TENI0BOro uanyuenuns: 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 nponusa (Kpas naowaam noxapa).
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TenaoBoi noTok
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TenaoBoi noTok
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a

llone seanu4uH mersa08020 MOMOKaA

Ha rpaduKke HMXKe npeacTaBAeHbl 3aBMCMMOCTU TEMNOBOrO MOTOKA OT PAcCTOAHMA OT Kpas npo/ivBa
(noxapa) npu Bcex 3afaHHbIX BapMaHTax CUbl BETpa.
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BGpUGHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.4.3. PaspyuweHue

Moxap nponusa (cueHapwuin 29, 30)
CueHapwuit 29.
YcnoBHan BepoaTHOCTb BO3HUKHOBeHMA: P = 0,05.
YacToTa Bo3HMKHOBEHMA: Q = Qup - P =5-107%-0,05=2,5-10"7 roa™".
CueHapwuit 30.
YcnoBHas BEPOATHOCTb BO3HUKHOBEHMUA:
P =0,95-0,061 =0,05795.
YacToTa BO3HMKHOBEHMA: Q = Qupc - P =5-107%-0,05795 = 2,898 - 107 roa™".
Pacuet Ten/10BOro NoToKa npu wtune.

Huke npuBeaeH pacyeT Tena0BOro NoToKa ANA TOYKU, PAaCNOIOXKEHHOW 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

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

OnvHa nnhameHu:
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/ 0,61

m 0.61 0,043 :
L=42-d [ ————— =42-129,2~< ) =827 m.
pa g d 1,15-4/9,81-129,2

PaccTosiHMe OT reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

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

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

2L
Sd T 1oz TV b= T g, T

A=./a?+ (b +1)2-2a(b+1): sinf =

=/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+(%-1) cos?0 =1+ (1,232 —1)-12 = 1,23;
fDaKTOp 06/1yl-IEHHOCTVI Aana BepTMKaﬂbHOVI nnowaaKkn:
1

Fv=g-{—E-arctanD+E-[

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

A-B

N (1 >+ 0 o (128:123-0712.0\ (07120
71 032) T2z 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.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMU:
Ef = 14070124 £ 20 (1 —e70124) =
= 14079121292 4 20 . (1 — ¢~912:1292) = 20 kBT/M%

WNHTEHCMBHOCTb TEn0Boro usnyyenuns: q = Ep - I - 7 = 200,497 - 0,99 = 9,85 kBT/Mm2.
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AHaNorMyHoO 6bIIN NOYYEHBI BEIMUYMHBI NIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas NpoavBa (Kpas naowaam noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha pPacCToAHUU 31,4 m o1 KpaAa
nponavea (Kpaﬂ naowagun nomapa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOﬁ CTOPOHbI OT O4ara no*apa, NPUHMMAOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HA4YEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 13114,6 m2.
3¢ PEKTMBHBIN AnMameTp NaoLaam 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;

sin@ = /1 — cos26 = /1 — 0,6542 = 0,757.
OnvHa nnhameHu:

!

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 reoMeTpmnYeCKoro LLeHTpa noxapa 4o 06nyqaeM0ro obbeKTa:

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

L=55~d-<

PacyeTHble Be/IMYUHDI:
_2L_2:858_ .. _2X_2:9
=T T 202 T P T T 1202

A=./a?+ (b +1)2-2a(b+1): sinf =

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

B=.a?2+ (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 06]'Iyl~IEHHOCTVI Aana BepTVIKafIbHOVI naowagrku:
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1
Fv=g-{—E-arctanD+E-[

a?+(b+1)2—-2-b-(1+a-sinb) y
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'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
—[ T3 ]-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
N [ 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.
CpefHENOBEPXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
= 14070121292 4 20 . (1 — ¢7012:1292) = 20 kBT/M2.
MNHTEHCMBHOCTb TEN/I0BOTO MU3/yYeHUA: q = Ef . Fq -7=20-0,774-0,978 = 15,14 kB1/m2.

AHaNorMYyHO 6bIIN NOYYEHBI BEIMYUHBI MNIOTHOCTU TEMJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas nponuea (Kpas naowaam noxapa).
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TenaoBoi noTok
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llone seanu4uH mersa08020 MOMOKaA

Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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BGpUOHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.4.4. TloXap Ha AblIxaTenbHOW apmaType

Moxap Ha ApixaTenbHol apmaType (cueHapuii 31)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TENNOBOro NOTOKa A1A TOYKM, PACNOIOXKEHHOW Ha paccTosiHMK 2,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab nosxapa: F; = 5 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN NOXKaApa:

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 nnamenu:

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

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

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

PacyeTHble BENNYMNHDI:
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+ (3,18 —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~IEHHOCTVI Aana BepTVIKafIbHOf/‘I 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 (—Fz : 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
—[ T3 ]-arctan( )}

N (1 >+ 0 o (425:318-3,022.0\ (30220
71" 072) T318 2" 3,02-3.18 arctan\302-3,18

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

= 0,078.

Yrnosoii koadduumeHt obnyuenHoct: Fy, = [ FZ + F2 = 1/0,1492 + 0,078% = 0,168.
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(-7-107*- (X - 05-d)) = exp(—7-107*- (4 — 0,5-2,5)) = 0,998.
CpeaHenoBepxHOCTHAsA UHTEHCUBHOCTb TEM/IOBOTO U3/IyYEHUA NMIAMEHMN:
Ef = 140-e70124 + 20 - (1 — e %124) =
= 1402791225 £ 20 - (1 — e~ *12:25) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENI0BOro 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 npoausa (Kpas naolwaamn noxapa).

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

Huxe npueeaeH pacyeT TeNZ1I0OBOro NOTOKa AJ1A TOYKN, paCI'IOJ'IO)KEHHOﬁ Ha PacCToAHUU 15,7 m ot KpaAa
nponauvea (Kpaﬂ naowagun no>+<apa) C I'IO,CI,BETpEHHOﬁ CTOPOHbI OT O4ara no*apa (3Ha‘-IeHMﬂ TENOBOIO
NOTOKa 414 TOYEK, PAaCNOJ/IOKEHHDbIX C HaBETPEHHOVI CTOPOHbI OT O4ara nox*xapa, NPUHMMAKOTCA PaBHbIMU
COOTBETCTBYHOLWMM 3HAYEHUAM NPU LLITVIJ'Ie).

Mnowaab noskapa: Fr; = 5 m2.
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3dPEeKTMBHBIN AnMamMeTp NaoLWaaM NoXxKapa:

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 npuHMmaeTca:

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

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

!

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
PaccTtosHMe 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

=T =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?+ (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 NAOLLAAKMN:

1 { [az+(b+1)2—2-b-(1+a-sin6’)
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.

dakTOop 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
217%™ 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 obayuenHoctn: Fy, = [ FZ + F2 = 1/0,0222 + 0,163% = 0,164
KoaddunumneHT nponyckaHusa atmocdepsi:
t=exp(=7-107*- (X —0,5-d)) = exp(=7-10"*- (17 - 0,5 - 2,5)) = 0,989.
CpeaHenoBepxHOCTHAA UHTEHCUBHOCTb TEM/I0BOTO U3/Iy4EHUA NAAMEHMU:
Ef =140-e 0124 £ 20 (1 —e70124) =
= 1402791225 £ 20 - (1 — e~ *1225) = 108,7 KBT/M>.
WNHTEHCMBHOCTb TENnI0BoOro usnyyenuns: q = Ep - I - 7 = 108,7 - 0,164 - 0,989 = 17,67 kB1/m2.

AHaNoOrMYyHo 6blIM NONYyYeHbl BEANYMHBI NJOTHOCTM TEM/IOBOrO MOTOKA Ha Pas/INYHbIX PACCTOAHUAX OT
Kpas npoauea (Kpas naowaamn noxapa).
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TenaoBoi noTok
kBma’

0 Ty
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow Notok, kKBTIM*

kBr/u’ - 44.9 m 4 kBr/n?- 782 m
. S ———

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
PacCTORHUE OT rPaHHLE! 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 3Ha4yeHuli menno8o2o Nomoka npu pa3/7ut4Hoﬁ cuse eempa

5.4.5. Tloxap no Bcer NOBEPXHOCTH

Moxap no Bcel NosepxHOCTH (cueHapuit 32)
YacToTa BO3HMKHOBEHUA: Q = Qupe P =9-107°-1=9-10"° rog™.
Pacuet Ten/10BOro NoToKa npu wrune.

Huyke npuBeaeH pacyeT TeNNOBOro NOTOKa A1A TOYKM, PACNOIOXKEeHHOW Ha paccTosiHuM 4,7 M OT Kpas
nposaunea (Kpas naowagm noxapa).

Mnowaab noxapa: Fi; = 86,6 m2.

O PeKTUBHbBIN gMamMeTp NAOLALN 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 nhameHu:

' 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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro obbekTa:

X=r+05-d=47+05-10,5=10 m.

PacyeTHble BENYMHDI:

22144 2K 210
=0 T 105 PP 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—-2-2,75-(1,9—1)- 0 = 2,9;

C=1+(b%2-1) cos?0 =/1+(1,92-1)-12 = 1,9;
(DaKTOp 06/1yl-IEHHOCTM AanAa BepTVIKaIIbHOVI nnowaaKkn:

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 06ﬂyHEHHOCTM 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
—[ T3 ]-arctan( )}

1 t ( 1 >+ 0 o (275:19-1,6220\ (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 koapduumeHt obnydenroct: F, = /FZ + F2 =/0,2572 + 0,1542 = 0,3.
KoadodumumeHT nponyckaHunsa atmocdepsbl:
t=-exp(=7-107*- (X - 0,5-d)) = exp(=7-107*- (10 — 0,5 - 10,5)) = 0,997.
CpefHENoBEePXHOCTHAA UHTEHCUBHOCTb TENJIOBOFO U3/IyYEHUSA NAAMEHM:
Ef = 14070124 £ 20 (1 —e70124) =
=140 - 912105 4 20. (1 — ¢~*12:105) = 54 kB1/M2.
WNHTEHCMBHOCTb TEN0BOro uanyuenuns: q = Ep - I - 7 = 54-.0,3-0,997 = 16,16 kB1/Mm2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/NMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaamn noxapa).

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

HuKe npuBeaeH pacyeT TENNOBOro NOTOKa AR TOUYKWM, PACMNO/IOKEHHOM Ha paccTosHMKM 21,2 m OT Kpan
nponunea (Kpasa naowagun nokapa) c NoABETPEHHOM CTOPOHbI OT o4yara noapa (3HayeHua TennoBoro
NOTOKa A1 TOYEK, PACMO/IOMKEHHbIX C HABETPEHHOM CTOPOHbI OT O4Yara NoXKapa, NPUHUMALOTCA PaBHbIMK
COOTBETCTBYIOLLMM 3HaYEHMAM NpU WTUE).

Mnowaab noxkapa: F;; = 86,6 m2.
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3dPEeKTMBHBIN AnMamMeTp NaoLWaaM NoXxKapa:

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

Mpu u, = 1 npuHMmaeTca:

cos = u;%® = 5,405 = 0,43;

sinf = /1 — cos26 = /1 — 0,432 = 0,903.

OnnHa nnhameHu:

!

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 reoMeTpUYEeCcKoro LeHTpa noxkapa Ao 061y4aemoro ob6bekra:

X=r+05-d=212+0,5-10,5= 26,5 m.

PacyeTHble BENNYMNHDI:
2L 2-193 _2X 2265

a=d= 105 =3,67; b= 7 = 105 = 5,04;

A=./a?+ (b +1)2—2a(b+1) sinf =

= /3,672 + (5,04 +1)2 —2-3,67 - (5,04 + 1) - 0,903 = 3,16;
B=.a?+ (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 nnowaaKkun:
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| ——— =

C F-C F-C
3,672 + (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'OpM3OHTaJ'IbHOl7I naowagKku:
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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)}

4B
1 t ( 1 )+o,903 o (367:504-4,942.0903\ (4940903
72 1% o082/ T 235 A" 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 nponyckaHunsa atmocdepsbl:
T=exp(=7-107*- (X —0,5-d)) = exp(—7-107*- (26,5—0,5-10,5)) = 0,985.
CpefHeNnoBepXHOCTHAA 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 = 54.0,39-0,985 = 20,76 kBt/m2.

AHaNorMyHo 6bIAN NOAYYEHbI BEANUYMHBI MAOTHOCTU TENJIOBOrO MOTOKA Ha Pas/IMYHbIX PACCTOAHUAX OT
Kpas npoausa (Kpas naowaau noxapa).
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Ha rpadlee HWXe npeacrtasaeHbl 3aBUCUMMOCTU TENJIOBOTO NMOTOKaA OT PaCCTOAHMA OT KpaA npo/sinBa
(nomapa) Npun BCEX 3a4aHHbIX BapMaHTax CUJibl BETPA.
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Tennogow notok, kBT/M*

0 ; i ; | § ; : : ; i
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PaccTORHME OT rPaHNLLI NOXaPa, M
[ = WITUL | 3,5 WC [ 3,8 W/C | e 4 WIC | e 4,3 WIC | 4,6 WIC | 4.7 WIC | 4,8 WV

BCIpUGHmbI 3Ha4yeHuli menno8o2o Nomoka npu pa3ﬂu°lHOL7 cuse eempa
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6. OueHKa nocneacTsnii BO3AEMNCTBMA ONacHbIX GaKTOPOB NoKapa Ha
noaen

6.1. PBC_01

6.1.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEeHUA YeslIoBEKa TeNJIOBbIM M3yYeHUeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHWA YeNoBeKa A1A TOUYKW, PacrnoioKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naoLwaam noxapa).

MHTEHCMBHOCTb TENJIOBOrO U3/1Iy4eHMA B pacCMaTpuBaemoit Touke coctasnset 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoit TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJI0BOrO M3/YyY4eHUAa He
npesbiwaeT 6e3onacHoe 3HauveHne (4 kKBT/M?) coctasnsert:

x=1r—r"=239-53=18,6m.
BesimumHa 3GGeKTUBHOrO BpEMEHM SKCMO3MLUK:
X 18,6
t=to+-=5+—--=87c

3HayeHue NpobuT-PyHKLMN 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 6blLM NONYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEHMS 4YeNoBeKa TenjaoBbiM
N3NyYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT Kpas Npo/anBa (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 MOPaXKeHUsA YeioBeKa 4718 TOYKM, Pachno/ioXKeHHOM Ha
paccToaHum 1’ = 18 m oT Kpas nponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWUA O/ TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAIOTCA PAaBHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B paccMaTprBaemoi Touke coctasasnet 21,07 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoin TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaet 6ezonacHoe 3HadeHue (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 NpPobuT-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 YeioBeKa Ten0BbIM U3yYeHEeM B paCCManMBHEMOVI TO4Ke:

5,261-5
2

1 U
=— exp| —— ] - dU = 0,603405.
Ca V21 _[o p( 2)

AHanoOrMyHo 6biAN MNOMYYEHbI BEMYMHbLI YCIOBHbLIX BEPOATHOCTEN MOPAXKEHUA YesOBeKa TenaoBbIM
N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KPas Npo/anBa (Kpas naolaan noxKapa).

- ey . - = e M
Bepoﬂmﬁu?:m TOPANEH S M, itk g T

£

20X

lose senuvuH yca08HOU 8epOAMHOCMU MOPAHEHUA Yes108€Ka Mersa08bIM U3nydyeHuem

Ha rpaduke HuKe npeacTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPArKEeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpan NpoJsiMBa (Noxkapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.1.2. Pasrepmetunsauma 100 mm

MNorkap nposnBea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 8,4 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/Iy4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) 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-PyHKLUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara

154



no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemMoi Touke coctasaset 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1145-22,1 =924 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.1.3. PaspyweHue

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Huyke npuBeaeH pacyeT yC/IOBHOW BEPOSATHOCTM NMOPAXKEHWUA YeNOBEKa A/1A TOYKM, PACMO/IOKEHHON Ha
pacctoaHum ' = 20,8 m OT Kpas NpoaunBa (Kpaa naowaam noxapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/1Iy4eHMA B paccmaTpusaemoin Touke coctasnsaet 10,01 kBt/m?2.

PacctosiHMe OT pPaccMaTpMBAaEMOM TOYKM A0 30HbI, A€ WMHTEHCMBHOCTb TEMIOBOrO M3/ly4eHUA He
npesblwaeT 6ezonacHoe 3HadeHne (4 KBT/M?) coctasnseT:
x=r1r,—71r" =1075-20,8 = 86,7 m.
BennunHa 3GPpeKTUBHOrO BpeMeHU 3KCNO3NLMMK:
X 86,7
t=tp+-=5+—=223c
u 5

3HayeHue NpobuT-PyHKLUN 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 TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOﬁ TOYKeE:

3,013-5
2

U
exp| —— ] -dU = 0,023354.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 39 m OT Kpas nNponusa (Kpas naowaam noxapa) ¢ NoABeTPEHHOM CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO U3/y4eHMA B pacCMaTpMBaemMoi Touke coctasaset 14,58 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 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

3HayeHue 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 TENOBbIM U3/lyYeHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,674—5
UZ
exp| —— ] -dU = 0,750414.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BepoATHOCT NOPameHus
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.1.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTesibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 kBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/Mm?) coctasnsert:

x=1r—-1r=104-2,7=7,7m.
BesimumHa 3GGeKTUBHOrO BpEMEHM 3KCMO3MLUK:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHune NpobuT-GpyHKLUN COCTaBAAET:
Pr=-12,8+256-In(t-q*3?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeNoBEKa TEMNN0BbIM U3/lydYeHNEM B paCCManVIBaEMOI‘;I TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INMYUHbI YCNOBHbIX BepOﬂTHOCTEVI nopa*xXeHnAa 4esioBeka Tenan0BbiM
N3Ny4eHUNEM Ha Pa3/INYHbIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNoBeKa TEMNOBbIM U3NyYEeHMEM MOXKapa Npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeoBeKa 411 TOYKW, Pacrno/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1" =801-157 = 64,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HayeHue 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 TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

161



BepoaTHOCTE NOpaXeHua
SRS

B Hag et

. - >

. e Q %

Ty Ay 4 e A

& ) P _ el
R i B og T e,
v e i b T T
Dty 3 . A5
- T Ly e
T . L s - A P s

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.1.5. Tloap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUsA YeoBeKa TeNA0BbIM U3ydeHnem noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naowaam noxapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/1Iy4eHMA B pacCMaTpuBaemoin Touke coctasnsaet 11,92 kBt/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/Mm?) coctasnsert:

x=1r—1r"=239-53=18,6m.
BesimumHa 3GGeKTUBHOrO BpEMEHM 3KCMO3MLUK:

t=t +x—5+18'6—87
BRCERTE 5 0 °

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*3) = —12,8 + 2,56 - In(8,7 - 11,92%/3) = 1,204

YcnosHan BE€POATHOCTb NOPAXKEHNA Ye/I0OBEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,204-5
2

U
exp|——]-dU = 0,000073.

Q >

\/1 .f
2m

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 18,6 m oT Kpas NpoanBa (Kpasa nNaoLaam noxapa) ¢ NOABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (yC}'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCMaTprMBaemMoi Touke coctasasnet 21,46 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=958-186=77,1m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 77,1
t=tyg+—=5+—=204c
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-In(20,4 - 21,46*/3) = 5,389.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,389-5
UZ
exp( ——)-dU = 0,651715.

Qq >

AHanornyHo 6binn nosiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuUKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWsA 4esnoBeKka OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.2. PBC_02

6.2.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT yCnoOBHOI BepOATHOCTM NOPAXKEHUA Ye/I0BEKa TeN/I0BbIM M3yYeHUeM NoXKapa npu wrune.

HuKe npuBeaeH pacyeT YCI0BHOW BEPOATHOCTM MOpaXKeHWUA YeNoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naoLwaam noxapa).

MHTEHCMBHOCTb TEMNJI0BOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnset 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, 4e WMHTEHCMBHOCTb TEMNJ0BOrO M3/AYyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:

x=1r—1r"=239-53=18,6m.
BennumHa 3dPpeKTMBHOIO BpeMeHM 3KCNO3ULMK:

t=t +x—5+18'6—87
BRCERTE 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 BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/NIOBbIM N3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEeHMS 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM M3NyYeHMeM noKapa npu BeTpe
4,8 m/c.

166



HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 4719 TOYKW, Pachno/oXKeHHOM Ha
paccToaHum ' = 18 m oT Kpas nponausa (Kpas naowaam noxapa) ¢ NoABeTPEeHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWA A/ TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAaOTCA PAaBHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NPpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoin TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6ezonacHoe 3HadeHue (4 KBT/M?) coctasnseT:

x=1—-1r=926—-18=74,6m.
BennunHa apHeKTMBHOIO BpemMeHM 3KCMO3ULMK:

t=t +x—5+74’ =199
Ty Tt e

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeN0BEKA TENN0BbIM U3/TlyYeHUEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PaA3/INYHBIX PAaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.2.2. Pasrepmetunsauma 100 mm

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 8,4 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/Iy4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) 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-PyHKLUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemMoi Touke coctasaset 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1145-22,1 =924 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHia
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.2.3. PaspyweHue

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHMA B pacCMaTpMBaemMoit Touke coctasasnet 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMN/JI0BOrO M3AYy4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa apPpeKTMBHOIro BpemeHm 3KCNo3nULINNn:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEN/NIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temna0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa TenaoBbiM U3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m OT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABeTPEHHOMN CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHUA B pacCMaTpMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—1r"=1645-314=133,1m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=1316c
u 5

3HayeHue 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/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuUKe npencTaBieHbl 3aBUCMMOCTM YC/NOBHOM BEPOATHOCTWM TMOPAarKeHWsA 4esnoBeKka OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.2.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTesibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 kBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/M?) coctasnsert:

x=1r—-1r=104-27=7,7m.
BesimumHa 3GGeKTUBHOrO BpEMEHM SKCMO3MLUK:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHune NpobuT-GpyHKLUN COCTaBAAET:
Pr=-12,8+256-In(t-q*3?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeNoBEKa TEMNN0BbIM U3/lydYeHNEM B paCCManVIBaEMOI‘;I TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INMYUHbI YCNOBHbIX BepOﬂTHOCTEVI nopa*xXeHnAa 4esioBeka Tenan0BbiM
N3Ny4eHUNEM Ha Pa3/INYHbIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNoBeKa TEMNOBbIM U3NyYEeHMEM MOXKapa Npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeoBeKa 411 TOYKW, Pacrno/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1" =801-157 = 64,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HayeHue 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 TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.2.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUsA YeoBeKa TeNA0BbIM U3ydeHnem noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoAunBsa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpPUBaemoin Touke coctasnseT 16,16 KBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/Mm?) coctasnsert:

x=1r—-1r=21,1-47=164m.
BesimumHa 3GGeKTUBHOrO BpEMEHM 3KCMO3MLUK:

t=t +x—5+16'4—83
BRCERTE 5 0F

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU =0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BENUYMHBI YCAOBHbLIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Tena0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeoBeKa 419 TOYKW, Pacrno/ioKeHHON Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCcMaTprBaemoin Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1098—-21,2 = 88,6 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 88,6
t=ty+—=5+—=227c.
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.3. PBC_03

6.3.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT yCnoOBHOI BepOATHOCTM NOPAXKEHUA Ye/I0BEKa TeN/I0BbIM M3yYeHUeM NoXKapa npu wrune.

HuKe npuBeaeH pacyeT YCI0BHOW BEPOATHOCTM MOpaXKeHWUA YeNoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naoLwaam noxapa).

MHTEHCMBHOCTb TEMNJI0BOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnset 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, 4e WMHTEHCMBHOCTb TEMNJ0BOrO M3/AYyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:

x=1r—1r"=239-53=18,6m.
BennumHa 3dPpeKTMBHOIO BpeMeHM 3KCNO3ULMK:

t=t +x—5+18'6—87
BRCERTE 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 BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/NIOBbIM N3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEeHMS 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM M3NyYeHMeM noKapa npu BeTpe
4,8 m/c.
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HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 4719 TOYKW, Pachno/oXKeHHOM Ha
paccToaHum ' = 18 m oT Kpas nponausa (Kpas naowaam noxapa) ¢ NoABeTPEeHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWA A/ TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAaOTCA PAaBHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NPpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoin TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6ezonacHoe 3HadeHue (4 KBT/M?) coctasnseT:

x=1—-1r=926—-18=74,6m.
BennunHa apHeKTMBHOIO BpemMeHM 3KCMO3ULMK:

t=t +x—5+74’ =199
Ty Tt e

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeN0BEKA TENN0BbIM U3/TlyYeHUEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PaA3/INYHBIX PAaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BE‘]JGﬂTHDCTh NopaxeHna POE

o

Mone eenuvuH ycioeHoli 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MErA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUs 4esnoBeKa OT
paccToAHMA OT Kpaa NpoJiMBa (Noxkapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.3.2. Pasrepmetunsauma 100 mm

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 8,4 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/Iy4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) 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-PyHKLUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemMoi Touke coctasaset 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesblwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1145-22,1 =924 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

185



BepoaTHOCTE NOpaxeHus

a9
ag
a7
05
. 05
a4
U,.B %
02

LA

lmm.

BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.3.3. PaspyweHue

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHMA B pacCMaTpMBaemMoit Touke coctasasnet 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMN/JI0BOrO M3AYy4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa apPpeKTMBHOIro BpemeHm 3KCNo3nULINNn:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEN/NIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temna0BbiM

N3NYyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa TenaoBbiM U3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m OT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABeTPEHHOMN CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHUA B pacCMaTpMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—1r"=1645-314=133,1m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=316c
u 5

3HayeHue 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/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.3.4. Tloxap Ha AblxaTenbHOW apmaType

MNoKap Ha AbixaTesibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 kBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/Mm?) coctasnsert:

x=1r—-1r=104-2,7=7,7m.
BesimumHa 3GGeKTUBHOrO BpEMEHM 3KCMO3MLUK:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHune NpobuT-GpyHKLUN COCTaBAAET:
Pr=-12,8+256-In(t-q*3?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeNoBEKa TEMNN0BbIM U3/lydYeHNEM B paCCManVIBaEMOI‘;I TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INMYUHbI YCNOBHbIX BepOﬂTHOCTEVI nopa*xXeHnAa 4esioBeka Tenan0BbiM
N3Ny4eHUNEM Ha Pa3/INYHbIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNoBeKa TEMNOBbIM U3NyYEeHMEM MOXKapa Npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeoBeKa 411 TOYKW, Pacrno/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1" =801-157 = 64,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HayeHue 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 TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.

192



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
PaccToAHWe OT rpaHnubl noxapa, M
[ LUTHME | m—3 5 /G | 3.8 W/C | 4 WC | 4 3 MIC 4,6 WC | 4T W/C | 4,8 m;c|

BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.3.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUsA YeoBeKa TeNA0BbIM U3ydeHnem noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoAunBsa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpPUBaemoin Touke coctasnseT 16,16 KBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/M?) coctasnsert:

x=nr—-1r=21,1-47=164m.
BesimumHa 3GGeKTUBHOrO BPEMEHM 3KCMO3MLUK:

t=t +x—5+16'4—83
BRCRTE 5 0F

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU =0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BENUYMHBI YCAOBHbLIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Tena0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeoBeKa 419 TOYKW, Pacrno/ioKeHHON Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIOKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCcMaTprBaemoin Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1098—-21,2 = 88,6 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 88,6
t=ty+—=5+—=227c.
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.4. PBC_04

6.4.1. PasrepmeTunsauma 25 mm

MNoxkap nposnea
PacuyeT yCnoOBHOI BepOATHOCTM NOPAXKEHUA Ye/I0BEKa TeN/I0BbIM M3yYeHUeM NoXKapa npu wrune.

HuKe npuBeaeH pacyeT YCI0BHOW BEPOATHOCTM MOpaXKeHWUA YeNoBeKa A/1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 5,3 M OT Kpas npoaunsa (Kpaa naoLwaam noxapa).

MHTEHCMBHOCTb TEMNJI0BOrO U3/Iy4eHMA B pacCMaTpnBaemoit Touke coctasnset 11,6 KBt/m2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, 4e WMHTEHCMBHOCTb TEMNJ0BOrO M3/AYyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/M?) coctasnsert:

x=1r—1r"=239-53=18,6m.
BennumHa 3dPpeKTMBHOIO BpeMeHM 3KCNO3ULMK:

t=t +x—5+18'6—87
BRCERTE 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 BE€POATHOCTb NOPaAXKEHNA Ye/I0OBEKA TEMN/NIOBbIM N3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

1,112-5
2

U
exp| ——]-dU = 0,00005.

Q >

AHanorMyHo 6blLIM NOAYYEHbl BEAMUYMHbBI YCAOBHbIX BEPOATHOCTEN MOpPaXKEeHMS 4YeNoBeKa TenjaoBbiM
N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM M3NyYeHMeM noKapa npu BeTpe
4,8 m/c.
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HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 4719 TOYKW, Pachno/oXKeHHOM Ha
paccToaHum ' = 18 m oT Kpas nponausa (Kpas naowaam noxapa) ¢ NoABeTPEeHHOM CTOPOHbI OT ovara
norkapa (yc/10BHble BEPOATHOCTM MOParKeHWA A/ TOYEK, PACTIONOKEHHbIX C HABETPEHHOM CTOPOHbI OT
ouara nokapa, NPMHUMAaOTCA PAaBHbIMM COOTBETCTBYIOLLMM 3HAUYEHUAM NPpU WTUIE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCcMaTprBaemoi Touke coctasasnet 21,07 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoin TOUKM [0 30Hbl, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6ezonacHoe 3HadeHue (4 KBT/M?) coctasnseT:

x=1—-1r=926—-18=74,6m.
BennunHa apHeKTMBHOIO BpemMeHM 3KCMO3ULMK:

t=t +x—5+74’ =199
Ty Tt e

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+2,56-In(t-q*3) =—-128+2,56-1n(19,9 - 21,07*/3) = 5,261.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeN0BEKA TENN0BbIM U3/TlyYeHUEM B paCCManMBaEMOVI TOYKe:

5,261-5
UZ
exp| —— ] -dU = 0,603405.

Qd=\/% _'0[ >

AHanornyHo 6binu noJsiy4yeHbl BE/INMYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PaA3/INYHBIX PAaCCTOAHUAX OT KpaA NposnBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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BapuaHmel 3Ha4eHuli yca108HOU 8epOAMHOCMU MOPAXEHUS NMPU pa3auYHol cusie eempa

6.4.2. Pasrepmetunsauma 100 mm

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 8,4 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/Iy4eHUA B pacCMaTpMBaemoit Touke coctasasnet 9,51 KBT/m?2.

PaccToaHMe OT paccmMaTpuBaeMoOl TOYKM A0 30Hbl, A€ MHTEHCMBHOCTb TEMNOBOTO M3NyYEHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 KBT/Mm?) 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-PyHKLUN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(11,5 - 9,51*/3) = 1,145.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEMN/TIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

1,145-5
2

U
exp|——]-dU = 0,000057.

Q >

\/1 .f
2n

— 00
AHaNorMyHo 6bLIM NONYYEHbl BENUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa TEemna0BbiM

N3NYYEHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas Npo/anBa (Kpas naolaan noxapa).

PacueT ycnOBHOW BEPOATHOCTU MOpPaXKeHUA YenoBeKa TenaoBbiM MU3NyYeHMeM noXapa npu Betpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWA YeoBeKa 411 TOYKW, Pacno/ioKeHHON Ha
pacctoaHum ' = 22,1 m oT Kpas npoanBa (Kpasa naoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCMaTprBaemMoi Touke coctasaset 15,83 kBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1145-22,1 =924 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 92,4
t=ty+—=5+—=235c
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-In(23,5 - 15,83*/3) = 4,707.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,707-5
UZ
exp| —— ) -dU = 0,384352.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHus
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.4.3. PaspyweHue

MNorkap nposnea
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum r’ = 14,5 m oT Kpas nponunBsa (Kpaa naowaam noxapa).

MHTEHCMBHOCTb TEM/I0BOrO U3/y4eHMA B pacCMaTpMBaemMoit Touke coctasasnet 9,85 KBT/m?2.

PacctosHMe OT paccmaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMN/JI0BOrO M3AYy4eHUs He
npesbiwaeT 6e3onacHoe 3HadveHue (4 KBT/Mm?) coctasnsert:

x=1,—71"=739—145=593 m.

BennunHa apPpeKTMBHOIro BpemeHm 3KCNo3nULINNn:
X 59,3
t=tg+—=5+——=169c.
u 5

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-12,8+2,56-In(t-q*?) = —12,8 + 2,56 - In(16,9 - 9,85%/3) = 2,239.

YcnosHan BEPOATHOCTb NOPAXKEHNA Ye/I0BEKA TEN/NIOBbIM U3ZTyHEHNEM B paCCManMBHEMOVI TOYKeE:

2,239-5
2

U
exp| —— ] -dU =0,002871.

Q >

\/1 .f
21

—00
AHaNorMyHo 6bLIM NONYYEHbl BEMUMHBI YCAOBHbBIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Temna0BbiM

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.

Hu)Ke npuBeaeH pacyeT YC0BHOW BEPOATHOCTM MOPaXKeHUA YenoBeKa A1A TOUYKW, PacrnooKeHHON Ha
pacctoaHum ' = 31,4 m OT Kpas nposiMBa (Kpas naolLaam noxapa) ¢ NoABeTPEHHOMN CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHUA B pacCMaTpMBaemoi Touke coctasasnet 15,14 kBt/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=r—1r"=1645-314=133,1m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 133,1
t=ty+—=5+——=316c
u 5

3HayeHue 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/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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6.4.4. Tloxap Ha AblxaTeNbHOW apmaType

MNoKap Ha AbixaTesibHOW apmaType
PacuyeT ycnoBHOI BepOATHOCTM NOPAXKEHUSA Ye/IOBEKa TeN/I0BbIM M3yYeHUEeM NoXKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
paccToaHum ' = 2,7 M OT Kpas NpoaunBa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpUBaemoin Touke coctasnset 18,27 kBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/Mm?) coctasnsert:

x=1r—-1r=104-2,7=7,7m.
BesimumHa 3GGeKTUBHOrO BpEMEHM 3KCMO3MLUK:

b=t +o=5+ ’7—65
BT 5 ¢

3HayeHune NpobuT-GpyHKLUN COCTaBAAET:
Pr=-12,8+256-In(t-q*3?)=-128+2,56-In(6,5-18,27%/3) = 1,92.

YCcnoBHaa BepOATHOCTb NOPaXKeHUA YeNoBEKa TEMNN0BbIM U3/lydYeHNEM B paCCManVIBaEMOI‘;I TOYKe:

1 U2
Qi =— exp | ——- -dU = 0,001029.

AHanornyHo 6binu nosiy4yeHbl BE/INMYUHbI YCNOBHbIX BepOﬂTHOCTEVI nopa*xXeHnAa 4esioBeka Tenan0BbiM
N3Ny4eHUNEM Ha Pa3/INYHbIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).

PacueT yCNOBHOI BEPOATHOCTM MOPaXKEHUA UYeNoBeKa TEMNOBbIM U3NyYEeHMEM MOXKapa Npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHUsA YeoBeKa 411 TOYKW, Pacrno/ioXKeHHOM Ha
pacctoaHum ' = 15,7 m OT Kpas nposinea (Kpas naowaam noxapa) ¢ NoABeTPeHHON CTOPOHbI OT ovara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMA B pacCMaTpMBaemMoi Touke coctasanet 17,67 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1" =801-157 = 64,4 m.
BennunHa apHeKTMBHOro BpemeHM 3KCNo3ULUK:

X 64,4
t=ty+—-=5+—=179c.
u 5

3HayeHue 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 TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
4,384-5
UZ
exp| —— ] -dU = 0,268656.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

llone senu4yuH yCﬂOBHOlj 8EPOAMHOCMU MNMopaXeHUA Yes108eKa merisioebiM Uss1lyYyeHuUem

Ha rpad)vu(e HUXXe npeacraBsieHbl 3aBUCUMMOCTU yCIIOBHOﬁ BEPOATHOCTU MNOPa*XeHnA 4YenoBeka OT
PaCcCToAHNA OT KpaA NpPoanBa (nomapa) npu BCEX 3a4aHHbIX BapnaHTax CU/1bl BETPA.
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6.4.5. Tloxap no Bcel NOBEPXHOCTH

Moxkap Mo BCe NOBEPXHOCTH
PacueT ycnoBHOI BEPOATHOCTU NOpaXKeHUsA YeoBeKa TeNA0BbIM U3ydeHnem noKapa npu wrune.

Hu)Ke npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOpaXKeHWA YenoBeKa A/1A TOUYKW, Pacrno/oKeHHON Ha
pacctoaHum ' = 4,7 m OT Kpas NpoAunBsa (Kpas naowaam noskapa).

MNHTEHCMBHOCTb TENJIOBOrO U3/Iy4eHMA B PacCMaTpPUBaemoin Touke coctasnseT 16,16 KBT/m?2.

PacctosHMe OT paccmMaTpuMBaemoi TOYKM A0 30Hbl, r4e WMHTEHCMBHOCTb TEMNJ0BOrO M3YyY4EeHUA He
npesbiwaeT 6e3onacHoe 3HauveHue (4 kKBT/M?) coctasnsert:

x=nr—-1r=21,1-47=164m.
BesimumHa 3GGeKTUBHOrO BPEMEHM 3KCMO3MLUK:

t=t +x—5+16'4—83
BRCRTE 5 0F

3HayeHue NpobuT-PpyHKLMN COCTaBAAET:
Pr=-128+256-In(t-q*3)=—-12,8+256-In(8,3 - 16,16*/3) = 2,11.

YcnosHan BE€POATHOCTb NOPaAXKEHNA Ye/I0BEKA TEMN/NIOBbIM U3ZTyH4EHNEM B paCCManMBHEMOVI TOYKeE:

2,11-5
2

U
exp| —— ] -dU =0,001915.

Q >

\/1 .f
2

— 00
AHaNorMyHo 6bLIM NOAYYEHbl BENUYMHBI YCAOBHbLIX BEPOATHOCTEN MOPaXKEHMA 4YeNoBeKa Tena0BbiM

N3NyYEeHNEM Ha Pa3INYHbIX PACCTOAHUAX OT KpPas NpoanBa (Kpas naolaan noxapa).

PacyeT ycnOBHOW BEPOATHOCTU MOpaXKeHUA YenoBeKa Ten/aoBbiM M3NyYeHMeM noXapa npu BeTpe
4,8 m/c.

HuKe npuBeaeH pacyeT YC/I0BHOW BEPOATHOCTM MOPaXKeHWsA YeioBeKa 419 TOYKM, Pacrno/ioXKeHHOM Ha
pacctoaHum ' = 21,2 m oT Kpas NpoanBa (Kpasa nNaoLaam noxapa) ¢ NoABETPEHHOMN CTOPOHbI OT o4ara
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no<apa (YCJ'IOBHbIe BEPOATHOCTU NOopaxKeHnA ANnA To4YeK, PaCnosIoKEHHbIX C HaBeTpeHHOVI CTOPOHDbI OT
o4ara noxapa, NPUHNMAaOTCA PaBHbIMKU COOTBETCTBYHOWUM 3HaYEHUAM NPU LLITMJ'IE).

MHTEHCMBHOCTb TEMI0BOrO M3/y4eHMs B pacCcMaTprBaemoin Touke coctasasnet 20,76 KBT/m?.

PaccTosiHMe OT paccMaTpuMBaemoi TOYKM [0 30HbI, A€ WMHTEHCMBHOCTb TEMJIOBOTO W3/lyYeHWUs He
npesbiwaeT 6e3onacHoe 3HayeHue (4 KBT/M?) coctasnserT:

x=1,—1r"=1098—-21,2 = 88,6 m.
BennunHa spHeKTMBHOro BpemeHM 3KCNo3ULUK:

x 88,6
t=ty+—=5+—=227c.
u 5

3HayeHue NpobuT-GyHKUUM COCTaBNAET:
Pr=-128+256-In(t-q*3) =—-128+2,56-1In(22,7 - 20,76*/3) = 5,548.

YcnoBHan BePOATHOCTb NOPArKeHMA YeoBeKa TENOBbIM U3/Ty4eHUEeM B pacCMaTPUBAEMOMN TOUKE:
5,548—5
UZ
exp| —— ] -dU = 0,708652.

Qq >

AHanornyHo 6binu noJsiy4yeHbl BE/INYUHDbI YCNOBHbIX BepOﬂTHOCTEﬁ nopa*xXeHnAa 4esioBeka Tenano0BbiM
N3Ny4eHUNEM Ha PA3/INYHBIX PAaCCTOAHUAX OT KpaA NposinBa (Kpaﬂ naowagn no»(apa).
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BepoaTHOCTE NOpaxeHua

Mone eenuyuH ycio8Hol 8epOAMHOCMU MOPAXEHUS Ye/108EeKa MEerA08bIM U3fyYeHUem

Ha rpaduke HuMKe npencTaBieHbl 3aBUCMMOCTM YC/NIOBHOM BEPOATHOCTWM TMOPAarKeHWUsA 4esnoBeKa OT
paccToAHMA OT Kpasn NpoJiMBa (Noxapa) Npu BCex 3a4aHHbIX BapMaHTax CU/bl BETPA.
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7. BbluncneHune pacyeTHbIX BEJIMYMH NOXKAPHOIO PUCKA

7.1. TloTeHUManbHbIA PUCK HA TEPPUTOPUM 0DOBEKTa U B cennutebHom
30He B6/1M3M 06beKTa

7.1.1. TloTeHUManbHbIM pUCK OT 0bopyaoBaHUA 0bbeEKTa

BennuymHa NoTeHLManbHOMo NOXKAPHOTO PUCKa B OMNpese/ieHHOM TOUKe KakK Ha TeppuTopumn 06bekTa, Tak
n B cennutebHom 30He B6M3M 06bEKTa onpegennetca no popmyne:

]

P(@) = ) 04; (@) 0,
j=1

roe / — 4Mcio cueHapueB PasBUTUA MOXKAPOOMaCHbIX CUTyaLMit (NOXKapoB, BEeTBEN OrMUYeCcKoro Aepesa

cobbITni);

Qqgj(a) — ycnosHasa BEpPOATHOCTb MOPaXKEHUA YeNoBeKa B ONpeaeneHHoW Todke Tepputopun (a) B
pesynbTaTe peanu3auMu  j-ro  CLUEHapua pPasBWUTWA TOXKaAPOOMacCHbIX CUTyauuid, OTBEYaloLEero
onpeaenieHHOMY MHULMUPYIOLWEMY aBapuio cobbITULO;

Q; — 4acToTa peasn3aumnm B TeHEHWe roaa j-ro CLEeHapua PasBUTUA NOXKAPOOMACHbIX CUTYaLMiA, rog” L.

HuxKe npuBeaeHbl MNOAS NOTEHUMAZbHOrO MOXApHOro PUCKa, O6YC/I0BAIEHHOrO BO3HWMKHOBEHWEM
NOKapoOmnacHbIX CUTyauuin B 060pyL0BaHNM 06beKTa.
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PBC_01

MoTeHLManbHBIA puck
007!

kLl

w0

100m

MoTeHLManbHBIA puck
007!

Mone nomeHyuanbHo20 noxcapHozo pucka (PBC 01)
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PBC_02

MoTeHLManbHBIA puck
007!

107
10

o

w0
[
w0

w

S

MoTeHLManbHBIA puck
007!

w0

10t

o

w0

w0

L i
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Mone nomeHyuanbHo20 noxcapHozo pucka (PBC_02)
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PBC_03

MoTeHLManbHBIA puck
007!

w0

o

w0
[
w0

w

S

MoTeHLManbHBIA puck
007!

w0

o

w0

w0

10"

w

Mone nomeHyuanbHo20 noxcapHozo pucka (PBC_03)
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PBC_04

MoTeHLManbHBIA puck
007!

w0

o

w0

S

MoTeHLManbHBIA puck
007!

w0

w0

Mone nomeHyuanbHo20 nNoxcapHo2o pucka (PBC_04)

MyTemM cyMMMpPOBaHMUA MOYYEHHbIX NOei NOTEHLMANbHOTO PUCKa B KaX40M TouKe 06beKTa noayyeHo
none CyMMapHOro MOTEHUMaNbHOMO PUCKA, OBYCNOBAEHHOTO BO3HWKHOBEHMEM MNOXKaPOOMaCHbIX
cUTyaumii Ha scem o60pyaoBaHMM 06bEKTA.
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MoTeHLManbHBIA puck
007!

w0

o

107"

L 100m i

MoTeHLManbHBIA puck

zod!

w0

w0

MomeHyuanbHbIlb noxcapHsIli puck om 06opydosaHus 06vekma

7.2. WNHAMBMAYaNbHbIA NOXAPHbIA PUCK

BepoATHOCTM HaXxOoMKAeHMA NloAel Ha ydacTKax TeppuTopuM ob6beKkTa U B 34aHUAX MpUBedeHbl B
Tabnuue.

BepoAaTHOCTb HaxoXAeHusA Ntoaei
Kateropusa niogein  Mpynna noaeit 3aaHue, 061aCTb TEPPUTOPUN Qi

Hacenenue PaboTHMKM oBowexpaHuamila (54yen.)  OsolexpaHunuule 0,22557
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7.2.1. VIHauBMAYyanbHbINM NOXKapHbIXA PUCK B 34aHUAX U HA TEPPUTOPUM
obbekKTa

NHOMBMAYaNbHbIA NOXKaPHbIA PUCK B 34aHMUAX U Ha TeppuTopun 0bbeKTa onpeaenseTca ANA Kaxaon
rpynnbl 104N C yH4ETOM BEPOATHOCTM MX HaXxOXAEHMA B KaXK4ol 061acTy TeppuTOPUM MAKN 34aHUKN NO

dopmyne:

1
Ry = Z qim * P(l),
i=1
roe P(i) — uHTerpupoBaHHas MO NAOWAAM BeAMYMHA MOTEHUMANbHOrO puUCKa B -0 obnactu
TeppuTOopuM 06bEKTa, roa”";
Qim — BEPOATHOCTb NPUCYTCTBUA PabOTHUKa M B (-0 061aCTV TEPPUTOPUK OB bEKTA.
Pe3yf|bTaTb| pacyeToB npueeneHbl B TaGfIVlLl,e.

Pacuer NMHONBUNAOYA/IbHOIO NMNOXAPHOIro pUCKa B 34aHUAX U HA TEPPUTOPUN obbeKkTa

Mpynna 3naHune, 061acTb TeppPUTOPUM P (i) (MMH. ... MaKc.), Ry (D),
nopen obbekTa Qim oA~ roa™

7.2.2. VHAuBUAYaNbHBIN NOXKAPHbLIA PUCK B cenuTebHOM 30He BOIN3K
obbekTa
Ons nopei, HaxodsawWMXcs B cenmtebHon 30He BO6AM3K 06beKTa, NHAMBUAYANbHbLIA MOXKaPHbLIA PUCK

NPUHUMAETCA pPaBHbIM Be/IMYMHAM NOTEHUWNA/NIbHOTO PUCKa B 3TO 30He C y4yeTom A0/ BpeMeHU
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) — wWHTerpuMpoBaHHas no NOWAAM BEANYMHA MNOTEHUMANBbHOTO pWUCKa B i-0M obnactu
Tepputopun B cenntebHoOM 30He, roa”";

Qim — AONM BPEMEHU NPUCYTCTBUA Ntogen m B i-oi 061acTu Tepputopun (3gaHum) B cenmtebHoOM 30He.

[onsa BpemeHU NpuUCyTCTBUA Nt0AEN NPUHUMAETCA: ANA 34aHWIA, COOPYXKEHUN U CTpoeHui Knaccos 1
no PpyHKLMOHANbHOW MOXKapHOM onacHOCTN — 1; ANsA 34aHUN, COOPYHKEHNI N CTPOEHNI KnaccoB P2, O3,
®4 n d5 no GyHKUMOHANBHOM MOMKAPHOM OMACHOCTU C KPYI/JIOCYTOYHbIM PEXMMOM paboTbl — 1, npu
HEKPYI/IOCYTOYHOM pexunme paboTbl — [0S BpemeHu MNPUCYTCTBUA NOLENW B COOTBETCTBUM C
OpPraHU3aLMOHHO-PACNOPAANTENbHBIMUN AOKYMEHTAMM A7 3TUX 343HUM, COOPYKEHUIA U CTPOEHUNA.

PesynbTaTbl pacyeToB NnpueeaeHsl B Tabauue.

PacueT MHAMBMAYANBHOTO NOXAPHOIO PMUCKa B cenntebHoM 30He B6AM3M 06beKTa
3paHue, obiactb

Mpynna nogeit TeppuTopUn Qim P (i) (MuH. ... makc.), rog™ R, (i), ron™
PaboTHMKM Osowexpannanwe  0,22557  5,398-1077...2,159-107° 4,12 -1077
oBOLLEXPaHUANLA

Wroro: R,, = 4,12-1077
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7.3. CoumanbHbIN NOXKaPHbIA PUCK

Ons noaei, Haxodawmxca B cenutebHoit 3o0He BOHAM3M 06BEKTA, COLMANbHbLIA MOMKAPHbIA PUCK
NPUHMMAaETCA PaBHbIM YacTOTe BO3HUKHOBEHUA COBbITUI, BeayLinX K rnbenn 10 n 6onee Yenosek:

L
5=,
=1

roe L — 4yncno cueHapueB pasBUTMA MOXKApPOONacCHbIX CUTyauuit (MNoXapoB), 4N1A KOTOPbIX cpeaHee
yncno normbwmx nogen B cenmtebHon 3oHe BOHAM3M OOBEKTA B pesysibTaTe BO3AENCTBUA OMACHbIX
¢$baKkTopOoB Nokapa, B3pbiBa NpesbiwaeT 10 Yenosek;

Qj — vacToTa BO3HMKHOBEHMA NOXKapOoNacHowu cuTyauum (noxapa), rog™".

MpoBeaeHHble pacyeTbl MOKAas3aaW, YTO Ha PaccMaTpPMBAEeMOM OOBEKTE He BO3HMKAIOT MOXKapbl M
B3PblIBbl, BAEKywWMe K rnbenn 10 n bonee yenosek B cenntebHoi 3oHe. CrefoBaTesibHO, COLMAbHbIN
NoXKapHbIA PUCK B cennTebHOM 30He B61M3KN 06beKTa paBeH Hy 0.
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8. BbiBOA

B pe3ynbTaTte NpoBeAeHHbIX PacYeTOB NOyYeHbl CieaytoLine 3Ha4YeHUS NOXKAPHbIX PUCKOB:

* IHAMBMAYaNbHbIA MOXAPHbIN PUCK B pe3y/ibTaTe BO3A4ENCTBMA OMNacHbIX paKTOpoB Moapa Ha
obbeKkTe Ana Noael, Haxoaalwmxca B cenutebHoi 30He, coctasnaeT 4,12 - 1077 rog™, uto npesbiwaer
HopmaTueHoe 3HayeHve 1078 ropg™!, ycraHoBneHHoe n.4 cT.93 depepanbHoro 3akoHa Ne 123-d3
«TeXHUYEeCKUA pernameHT o TpeboBaHUAX NoXKapHon 6esonacHocTu» [1]. BmecTte ¢ Tem, cornacHo n. 4.1
cT. 93 [1], ANA NPOU3BOACTBEHHbIX OOBLEKTOB, Ha KOTOPbIX ANA NHOAEN, HAXOAALLMXCA B KUNON 30He,
06LLeCcTBEHHO-AE/10BOM 30HE WU/IM 30HE PEKPEeaLNOHHOro HasHadyeHuA B6AM3M 06beKTa, obecneyeHune
BE/IMYNHDBI MHANBUAYANBHOTO MOMKAPHOFO PUCKA OLHON CTOMUAIMOHHOM B rOf, HEBO3MOXHO B CBA3M CO
cneunduikoin  GYHKUMOHMPOBAHMA  TEXHONOTMYECKUX  MPOLLECCOB,  AOMYCKAaeTca  yBesiMyeHue
WHOMBUAYANIbHOTO MOXAPHOrO pPUCKA A0 OAHOW MWANMOHHOM B rog. [pu 3TOM [O/MKHbI ObITb
npeaycMoTpeHbl CpeAcTBa ONOBELLEHUS N04eN, HAaXOOALWNXCA B KUIOW 30HE, 06LLEeCTBEHHO-AE10BOM
30HE WAWN 30HEe PEeKpPeauMoHHOro Ha3HayeHus, O MoXape Ha MPOM3BOACTBEHHOM OOBEKTe, a TaKkKe
OOMNOJIHUTE/NbHbIE UHXEHEPHO-TEXHUYECKME U OPraHU3aLMOHHble MepOonpusaTUa no obecneyeHuto ux
noxapHon 6e30nacHOCTM M COLMAbHOM 3alUnTE;

e CoumanbHbIii MOXKaPHbIM PUCK BO3AENCTBUA OnacHbix (aKTOPOB MNOXKapa Ha obbekTe Ans
nogen, HaxogAawmxca B cenuTebHolt 30He, coctasnseT 0 rog™, uTo He NpeBbllWAeT HOPMaTMBHOE
3HaueHve 1077 rog~!, ycraHoBneHHoe n.5 cT.93 depepanbHoro 3akoHa Ne 123-03 «TexHuUuecKuit
perfameHT o TpeboBaHMAX NoxKapHoi besonacHocTn» [1].

B cooTBeTcTBMM €O cTaTbel 6 n cTaTbelt 93 depepanbHoro 3akoHa No 123-P3 «TexHUYecKuit
pernameHT o TpeboBaHUAX MoXapHoi 6esonacHocTM» [1] noxkapHaa 6e3o0nacHOCTb 06beKTa 3aliuUTbl
cuntaeTca obecneyeHHOM; nNpu 3Tom, cornacHo n. 4.1 ctaten 93 [1], «A0MKHbI ObITb NPeayCMOTPEHbI
cpeacTBa ONOBELLEHUA NOAEN, HAXOAALMXCA B KUIOW 30He, obL,eCTBEHHO-AE/10BON 30HE MU 30He
PEeKPeaLMOHHOr0 HasHaYeHMa, O NoXKape Ha NPOU3BOACTBEHHOM OObBEKTE, @ TaKKe AOMOAHUTE/IbHbIe
WHXXEHEePHO-TEXHUYECKME U OpraHU3aLMOHHble MeponpuaTMA No obecnevyeHUo UX MOXKAPHOM
6e30MacHOCTU U COUMabHOM 3aLLUTE Y.
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9. lNepeyeHb MCXOOHbIX AaHHbIX U UCMO/Ib3YEMbIX MCTOYHMKOB
MHOPMaLMK

1. PepepanbHbiii 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 nopaake NpoBeAEHWA PacyeToB Mo
OLLeHKe NOXKapHOTo pUCKa».

3. MeToamKa onpeneneHns pacyeTHbIX BEMYMH MOMKAPHOFO PUCKA Ha MPOU3BOACTBEHHbLIX 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., LebKko HO.H. n ap. Mocobue no onpeneneHUo pPacyeTHbIX BEANYMH MOXKAPHOro
pUCKa ANA NPon3BOACTBEHHbIX 06bekToB. — M.: BHUMNO, 2012. — 242 c.

5.CM 131.13330.2012 «CtpoutenpHaa KAMMATONOTUAY.
6. CH1M 2.01.01-82 «CTponTenbHasa KAMMATONOrMA U reoduUsnKa».

7. CTO lasnpom 2-2.3-400-2009 «MeToanKa aHanM3a pMcka s onacHbIX NPOn3BOACTBEHHbIX 0ObEeKTOB
rasofobbisatowmx npeanpuatuii OAO "Tasnpom'».
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10.MpunoxxeHuns

CHUCTEMA CEPTU®OHURAIIUH IOCT P
OFE/IEPAITBHOE ATEHTCTBO 110 TEXHHYECKOMY PEIYIHPOBAHUIO U METPOJIOTYH

waase CEPTUOUKAT COOTBETCTBMS

3

Ne  POCC RU.HA10.H01417

p"ﬂi‘mbnnﬂ-""

Cpok peficTBust € 20,11.2018 mo 19.11.2021

Ne 0386356

OPTAH IO CEPTHOWUKALIAM  Opran no cepTudukauun npoaykuun mamnoctpoenns Obiectno ¢
orpanuiennoil oTeeTcTRENHOCTRIO «Ixcnepr-Ceprnduraimsy. Mecro naxoxaenna: 305000, Poceniickas benepanms,
Kypekan abnacts, ropoa Kypex, yauua lNourosas, aom 23, nomemenne 8. Tenedon: 84712770491, aapec anexrponnoii
noaTLi: info@ekspert-sert.ru. ATrectaT akkpeuTawsy pernetpausonnsii Ne RARU.TTHALO, Jlara perncrpauny arrecrara
akkperauni 18.12,2017 ropa

TPOAYKIIUS  [1porpammustii koMnaeke FireCat: Pyrosim, Pathfinder, FireRisk,

FireCategories, PromRisk kop OK
Cepuﬁublﬂ BBINYCK 034-20 14 (KITEC 2008)
58.29.29.000

COOTBETCTBYET TPEBOBAHHSIM HOPMATHUBHBIX AOKYMEHTOB

«METONKD DNPEACACHIN PLCHETHIIX BETIMIH NOASPHOM PIICKS B JABIMAX, COOPYMKEHIAK i koA TH B3A
CTPOCHIAN PASANMHLN Kaaccos GyHKkiummuisiol G0XapHoR ONacHOCTHY (YTHEPRACIHON NPHKETIoN

MYC Pocenn Ne382 or 30.09.2009, ¢ yseroM IOMEHCHRI, BHOCHMMX B METOIHKY NPREIIOM MMC

Pocenn N749 o1 12.12.2011 w npecanos MHYC Poceun Neb32 or 02.12.2015); sMeToanka

OHPEIRTICHNS PACHETIILIN BEANSING (IOKAPHOTD PHEKA 113 TPOMUILIRIHLE oGserTaxs (yreepsucieiiof

nphsasoss MUC Pocenn Ne 404 o1 10.07.2009)

CI 12131302000 «Onpeneneiiie karerophii nosemcrin, 1aahuil it HADYKHEX yCTRHOBOK N0

IpL apHoll i nowaPNoN onacHoc T

M3TOTOBHMTEAD W[ Kapekus e Hukonaesuy
Anpec: 620062, Pd, r. ExarepunCypr, ya. [lepsomaiickas 66 - 4
WHH: 667008733913

CEPTHUDUKAT BBIAAH W11 Kapokun Havs Hikonaesns
Aspec: 620062, PD, r. ExarepunGypr, ya. [lepeomaiickas 66 - 4
Tenedon: +7 (343) 319-12-62, E-mail: mail@pyrosim.ru
HHH: 667008733913

HA OCHOBAHMM nporokona venbiranuii Ne 737-11/12-9CT ot 19.11.2018 roaa, sbiaauoro
Henwsitatension nabopatopued «3C-Teer» OBuiecTsa ¢ OrpaHHueHHON OTBETCTBEHHOCTLIO «IKCNEPT-
Ceprudniaunsn, perncrpauronnsii Ne POCC RU.31485.04 M 1100.005.

TLD. Ansponon
kR, St
10.C. Korosa

MHIME M, ﬁl«lmuﬂ
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MHHHCTEPCTBO POCCUACKON ®EAEPAIIHH
110 JIEJIAM T'PAKJIAHCKOH OBOPOHBI, YPE3BBIYAHHBIM CHTYALIASM H
JMKBIJIAIIHHA NOCJEACTBHII CTHXHHHBIX BEJACTBHI

PEJAEPAJIBHOE TOCYJIAPCTBEHHOE BIO/UKETHOE YUPEK/IEHUE ?
"BCEPOCCHHCKHI OPJEHA *3HAK NOYETA™ HAVUHO-UCCJIEAOBATEJLCKHIA
HHCTHTYT HPOTHBOIIOAKAPHON OBOPOHBI

GOOHL AJITOPUTMOB U IMTPOI'PAMM LIS DJIEKTPOHHBIX
BLIMHCJIMTEJBHBIX MAIIHH MYUC POCCHH B OBJIACTH
OBECHEYEHUS IMOKAPHOW BE3ONACHOCTH (DA I1B)

PEITICTPAITHOHHOE CBH/IETEJILCTBO

Ne 02.0004.01

ot 21 nosiopa 2018 r.

Hacrosiuiee csuaerensberso sbiaso MIT Kapskuny M.H. B ToM, uto
npeacrasiennsiii 8 @AIT 1B

nporpammubiii Kommiaekce FireCat B cocraBe:
PyroSim, Pathfinder, FireRisk, FireCategories, PromRisk

sapeructpuposan 3a Ne 02.0004.01

Hawansunk
- OrbY BHI/H/IHO YC Poccuu
NONKOBHUK B eHHeﬁ CTyXOBb!

i

L / M. I'opanenko
537 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
["'eHepaJbHBIH AUPEKTOD

JOKHOCTE, HAHMEHOBAHHE OPraHH3auHmy

AO «TPOUILIA»
; Y1Ka (HHBECTOpE)
4 Haiina A.B.
JHYHAA NOANHCE HHHUHANBI, LI)EMH,'[IUI
« » 2017 r.

CIIEHIUAJIBHBIE TEXHUYECKHUE YCJIOBUSA
Ha MPOEKTHPOBAHME, B 4aCTH oOecreueH s NoXKapHoi 6e30MacHOCTH 00bEKTa:
«Texnnueckoe nepesoopyxenue Hedredaszsl AO «Tpouua» ¢ yCTaHOBKO# MATH €MKO-
crei (3000 M° B KOTMYecTBe 4-X mT., 1000 M’ B KoJM4ecTse | IIIT.), JOTIOJTHHUTEIBHO K
JBYM TIPOMEXYTOUHBIM eMKocTsM (1000 M’ B KosmuecTBe 2-X I1IT.), CIMBa/HATUBA XK/11
n aBrouncTepH» AO «Tpouuar, pacnonoxenHas mo aapecy: 164520, Apxanrenbckas
o6nacTtb, r. CeBepoABHHCK, poe3n Yasuwmii, 18.
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Cnucok nenoanaureaeit CTY

PyKkoBOAHTEIIL pa3paboTKH:
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JKcnepT No Bonpocam _
ojkapHo# Ge30nacHoCTH // B.10. Ko3snos
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1. OGmue MoJ0KeHHS

1.1 HanmenoBanue H ajipec 00beKTa

O6bekr: «HHedrebasa AO «Tpouuay»

PacrionoxenHas 1o azapecy: 164520, ApxanrejibCKkas o6nactn,r. CeBepoABUHCK, MPO-

e3n Yasunii, 18.

1.2. CpeeHns 0 3aKa34YHKe CTPOHTENBLCTBA

AxruonepHoe o6mecTBo « Tpouia»

MHH 2902006220 KI1I1 290201001

FOpuauueckuit anpec: 164500, ApxaHrenbeKas 06sacTh, r.CeBepoOABUICK, MPOC3N
Yasuuit, 1.18

p/c 40702810404260111668 B Otncnenue Ne637 Chepbarka Poccun, ApXaHrebek
BUK: 041117601, x/cu 30101810100000000601

. 8 CBeICHHSI O 1eHepAJBLHOMH NPOEKTHOH Opranu3anuy
3A0 HI1O « TEXKPAHDHEPI'O»

600009 r. Bnagumup, yia. Honuns Ocunenko, 1. 66.

Tei. (4922) 33-15-50

BUK 041708602

K/c 30101810000000000602

P/c 40702810810040100419

MHH 3328401520

KITIT 332801001

BrnajumMupckoe oTaenenme C6epbanka Poccuu Ne8611 r. Bnajumupa
e-mail: zema@tke.ru

1.4. Caepennsi o pazpadorunxe CTY

000 «01 I'PYII»;

MHH 5249123708;

KITIT 524901001;

OI'PH 1125249006079,

PacuerHbiit cueT: 40702810742160005569 8 Bonro-Bsitckom Oanke Coepbanka PD
B r. Hwkunem Hosropoze;

K/c30101810900000000603;

BUK 042202603;

Anpec: 606037, Hkeropoackas 001acTh, r. [I3epKHHCK, yil. [Terpuinesa, 29-53.
Tenedon: 291-45-30.

Jupexrop — ®omuges Braaumup AnjapeeBuy

E-mail: vlafom@mail.ru.

QOuiecTBO ¢ OTrpaHUYEHHON OTBETCTBEHHOCTHIO ««01 TPYIIIl» akkpeguToBaHa
MUC PoccMM B KaucCcTBE OpraHW3alliM, OCYLUECTBISIOUIEH NEATEABHOCTL I10
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1—-——————

H'dIIpaBJIeHHlOZ 06CHeﬂOBaHHe o0ObeKTa 3allMThl, [TPOBEACHHC pacyeToB 110 OIIeHKE
MOKAPHOTO PUCKA, MOJIrOTOBKA BBIBOAA O BBIMOJIHCHHH (HeBBITIONHEHNH) YCIIOBHH
COOTBETCTBUA 00BEKTA 3aIUN T TPEOOBAHUAM noxapHoi 0e30MacHOCTH U pazpadoT-
Ka Mep 1o obecrneyeHUIO BbIIOITHEHH YCJIOBHIA, NPY KOTOPBIX 00BeKT 3amuThl OY-
€T COOTBETCTBOBATH TPeOOBAHHAM noxapHoi 6e30NacHOCTH.

CBUJIETEABCTBO 00 aKKpeAMTallMi BhI/IAHO 29.08.2013 r. Ne660/B/0532.

2. Ocuosanus aas paspaborkn CTY

CrieLaibHble TEXHUYECKHE YCIIOBHS Ha IPOEKTHPOBAHHE, B HaCTH obecrieyeHus Mo-
sKapHOH Ge3011acHOCTH pa3padoTalbl Ha OCHOBAHHMH:

.8 ¢r.6 PenepanbHoro 3akona ot 30 nekabps 2009 roaa Ne 384-@3 «Texnuieckun
persiaMeHT 0 6e30MacHOCTH 3/aHNH 1 COOPYKEHHH»;

cr. 20 denepanbiioro 3akona ot 21 Jexadbps 1994 roga Ne 69-®3 «O nosxkapHO#
6e30MacHOCTHY;

L 2 cr. 78 MdesepanbHOro 3aKoHa oT 22 Mions 2008 r. Ne 123-03 «Texuuueckuid
periament o TpeboBaHMAX MOKAPHOH 0e30nacHOCTHY;

0. 5 T1o10/KeHHs O COCTaBE Pa3/iesioB MPOEKTHOMH JOKYMeHTalUH ! TpeboBanuiIx K UX
CONIEPXKAHUIO,  YTBEPXKJIEHHOTO Ilocranosnenuem Ilpapurenscrsa  Poccuifckoid
®epepauun ot 16 denpans 2008 r. Ne 87.

npukas MUC Poceun ot 28.1 12011 r. Ne 710 "OO yTBEpKIACHUM
AJIMUHHCTPATHBHOTO pernamenTa MUHHCTEpCTBA Poccuiickoit Menepauuu 1o jaejiam
1“pa)1<n.auci<0i’i 000pOHbI, Yype3BbIYalHBIM CHTYallWsiM U MTUKBHJIALMK TOC/IeACTBHH
CTUXMIHBIX GEICTBHI MPeJOCTaBIeH s TOCY/IapCTBEHHOH YCIIyTH MO COMJIACOBaHMIO
CHCLMANBHBIX TEXHHYECKMX YCIOBMH Juisi O0OBEKTOB, B OTHOLICHHH KOTOPbIX
OTCYTCTBYIOT TpeGOBaHUs NOKAPHOH DE30MacHOCTH, YCTAHOBICHHLIC HOPMATHUBHBIMH
[paBoBBIMM akTamMu PoccHiickoi Qenepaliii ¥ HOPMATHBHbIMH JIOKyMEHTaMH 110
MoXapHOW 0e30MmacHOCTH, OTPAKAKOIIHUX cremduky obecreyeHus HX MOKAPHOH
Ge3011aCHOCTH M COJEPIKALIMX KOMILIEKC HEOOXOAMMBIX MHKEHEPHO-TCXHHHCCKUX H
OpraHM3alMOHHbIX MEPOIIPHATHHI IO obecreueH o UX NokKapHoii 6e3onacHocTH";
npuxaza Munctposi Poccun No248/TTP ot 15.04.2016 r. «O nopsiake pazpaboTku M
COrJIACOBAHMS CTIELMANBHBIX TCXHUYECKHX YCJIOBHH JUIs pa3paboTKH TPOEKTHOH
JIOKYMEHTALHH Ha 00BEKT KAaMUTalbHOrO CTPOUTEIBCTBAY,

3. Heo6xoaumocts pazpadorkn CTY

Heo6xoaumocts paspaborkn CTY obycioBiena OTCYTCTBHEM W HEAOCTATKOM
HOPMATHBHBIX TpeOOBaHUil 1O MOKAPHOH 6e30MacHOCTH /s JaHHOro 00heKTa
CTPOUTENILCTBA, 4 UMEHHO!

- NPOTHBOMOXAPHBLIM  MperpazaM, MpeACTaBIAIOLIHM coboif  KOMOMHALIKIO
NPOTHBONOXKAPHBIX ~ PaspelBOB M NPOTHBONIOXAPHBIX  BOIIHBIX 3aBec,
npeaycMaTpuBacMbIX BHE spanuil. [lpegycmarpuBaeTcss TakxkKe KOMOHHAUMA 11/T]
Pa3pbIBOB, /11 CTEH W 3aBECHI.
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- Jlns ckiasoB HeTEMpPOLYKTOB (gedreba3): pazMelaemMbIxX Ha Npriaje.

4. O6aacTh NPHMEHEHHS
4.1. Hacrosmue crelaibible TEXHUIECKHE YCI0BHs, pacnpoCTPaHAIOTCA TOMERO Ha

3J1AHUSI, COOPY/KEHMs W HApYIXKHDbIE yCTAHOBKH, BXOZISIIME B COCTaB «Hedredaza AO

<<Tp0uua», paciioOKeHHOR 110 ajapecy: 164520, ApxaHrensckas —00.1aCTk.
. CepepopuHck, rnpoesy Yasguui, 18 ne MoryT ObITh YaCTHYHO WM MOJHOCTB

pacnpocrpaHCHm Ha Jpyrue 00BEeKThI.

4.2. B nacrosimem CTY npuBeieHbl HOPMbl, COJEpPIKALIMC TCXHHICCKHC TpeOOBaHHA

Ha NpoekTHpoBaHUe 0OBCKTA, B YacTH obecreyeHHs noXapHoi 6e30macHoCTH, H He

paccMaTpUBAIOTCS  ApYrHe  acreKThl obecrieueHusi  €ro  0e30IMacHOCTH  H

IKCTUIyaTAlMOHHOM Ha/IeKHOCTH.

43. CTY sBsIOTCS TeXHWYECKHMH HOPMAaMH, cojiepaliue (IPUMEHHTENLHO K

JIAHHOMY OOBLEKTY) AOTIONHUTE/IbHbBIE H OTCYTCTBYIOIIHE TEXHUYECKHE TpeOoBaHA B

06J1acTH NokKapHO# 6€3011aCHOCTH, OTPaXAIOIIHE ocobeHHOCTH 00BbeKTa.

4.4. Paspaborka CTY BeimosHeHa ¢ yd4éTOM Beex TpeboBaHMi ACHCTBYIOUIHX

3aKOHOAATENbHBIX 1 HOPMATHBHBIX JOKYMCHTOB Poccuiickoii Menepanuu.

4.5, TpeGosanus, He ykasaunpie B CTY, ciejtyer npeiycMarpuBarh B COOTBETCTBHH C

AeHCTBYIONMMHA HOPMAaTHBHBIMU JOKYMEHTAMH 110 noxapHoi 6¢301acHOCTH.

5. KpaTkoe onncanue 06beKTa H aHAJIN3 MoKApPHOH ONACHOCTH

«Texunueckoe nepesoopyxenue nepredassl AO «Tponuar» ¢ YCTAHOBKOH IATH M-
kocteit (3000 m? B konmuectse 4-x mr., 1000 M? B KosidecTse | 1IT.), JONOJIHM e 1b-
HO K JIByM NpOMEXYyTOuHbIM emkoctsm (1000 M’ B KoJuyecTBe 2-X IUT.), CIH-
a/uanuBa x/1 1 aproictepE» AO «Tpouta».
Hedrebaza AO «Tpouua» sBisercsi CaMOCTOATENbHBIM 00beKTOM, 00ecieYnBaro-
M nepesaiky Hedrenpoaykros. Hedrebasa AO «Tpouua» pacrofoxeHa no ai-
pecy: 164520, Apxanrenbckas 061acTb, r. CeBepOABHHCK, MPOE3L Yaguuii, 18.
Hedrebaza AO «Tpouua» BIONHAET (GYHKUMIO MEPEBANKH TEMHBIX M CBETILIX
He(TeNpPOAYKTOB C JKeNe3HOA0POKHBIX IUCTEPH B MOPCKHE TAHKCPBI H ABTOMOOMITB-
Hble LucTepHbl. Ha TeppuTopun nedredassl HMECTCS KEJIE3HOIOPOMKHBIN [TyTh 1715
MpHeMa JKene3HO/J0POKHBIX BarOHOB-IHCTEPH, TYNHK C SMEKTpHUECKO J1e0eaKOIH.
O6bvem nepesankd He menee 9000 TOHH B MeCHLL.
- [10 HA3HAYEHUIO — MepeBalovHas (nepepajka ¢ JKeae3HOA0POXKHOro TpaHClopta Ha
BOJHBLI ¥ aBTOMOOWIBHEIH 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 ToHH TaHKepHOE XpaHEHHE /IU3e/IbHOe TOIUIHBO
- 300 ToHHXpaHeHHe au3ensHoro Toruea B PI'C
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Tun OT1O 3.2, 11l ki1acc onacHoOCTH Mo | 16-@3.

Pesxum paboTsl 365 aHei B rony (nMpueM/OTIIYCK).

'py3oobopot 150 000-400000 TOHH B roj — 2 Kjacc B COOTBETCTBHH C BHTIT 5-95
Tabnuua 1.

Ha teppuropun Hedreba3zbl MMEETCs MOIYlbHAA mapoBsasi KOTelbHas HpOU3BOJIH-
TeNLHOCThIO 6,4 T/9ac, Uis TEXHONOTHYECKUX HYyHL.

Ha reppurtopun Hedyreba3pl MPOEKTHPYETCH pe3epByapHblii napk 00bEMOM Pe3epBy-
apa PBC —3000 »’ ,PBC —1000 M3, HacocHas CTAHIMMSA C MSTBIO HEKTPOHACOCHBIMH
arperaramy, CJIMBOHANTHWBHAS [UIOLLA/IKA MO/ HABECOM JUTsl aBTOIMCTEpH 00beMoM 33
Ky0. M, 110/13eMHbIe EMKOCTH JUIsI cbopa cTOYHBIX (€ HedTenpoyKTaMu).

Tywenue moxapos B ABAPHIHBIX CHTYAIHAX OCYUICCTBIACTCA CUJIaAMH TIOXKapHOH
yactu [TU-7 r. CeBepoasusck, yn. Jlecnas, 48A Haxosgieics Ha paccroaHuu 4,32
kM oT Hedre6assl. [ IpHOBITHE TOXKAPHOIO MO/IPa3CIICHHIA B MIOPT COCTABUT He OoJiee
10 MUHYT.

Ocnanlenne Hedrebaspl NEPBUYHBIMH CPE/ICTBAMH [10’KapOoTyLIeHHs COOTBETCTBYET
tpeGoBanusM npuaokeHus [IpaBu MPOTHBOIIOXKAPHOTO peXnma B Poccuiickoit de-
Aepalli, yTBEPXK/AEHHBIX MOCTAHOBICHHEM | Ipasutenncrsa Poccnickoi (derepauyun
ot 25 anpens 2012 r. Ne 390.

Jlns 3auwyThl OKpysKaiowleil cpeabl OT MpOTHBOB, BO3MOXHBIX Ha TEPPUTOPHH
Hedrebasbl UMEIOTCS NPUCMHBIE MOA3EMHbIC pesepByapbl s cbopa CIyHaiHBIX
(aBapuiiHbIX) IPOJIMBOB H J0KAEBBIX CTOKOB.

Texuuueckoe nepesoopyskenne nedredasbl npejaycMaTpuBaeT:

- YCTAHOBKY OJHOTO TIPOMEXYTOYHOTO BEPTHKAIBHOTO CTANBHOrO pesepByapa
(PBCII-1000¢ orpaxicnuem nanusa 897 %), npuBe/ienHoi BMecTuMocTH 900 M?, 1
YeThIPEX BEPTUKAIBHBIX CTATLHBIX PC3CPBYapoB (PBC-3000¢ orpanuyeHnemM HallMBa
2700 m?),npuBeleHHOH BMECTHMOCTH 10800 m’. PezepByapbl pa3MelleHbl B 1IPOCK-
THPYEMOM pe3epByapHOM Napke 1o [uiaHy, MpeiycMOTpeHo 00BAJIOBAHME KAXKIOIO
PBC.
Cpernbie Hedrenponykrsr: asa PBC-3000;
Temubie HeTENPOLYKThI: OIUH PBC-1000 u onuu PBC-3000;
Kpowme Toro npejtlycMOTpeH O/MH PBC-3000 B KauecTBe aBapuHHOro.
BepTHKalbHble pe3epByapbl OCHALIEHbI npubopamu KHI1, MonHHETIpUEMHUKAMH,
I0MAAKAMY 00CTyKUBaHKs, LIAXTHBIMH JICCTHHIIAMH, o6opy/loBaHieM 6e30MacHo-
ctu (npoekt PBC-1000 1 PBC-3000paspaboran OO0 «IICK Hedrexum»).
- YCTAHOBKY IISITH 3JIEKTPOHACOCHEIX arperaros [POM3BOIMTENBHOCTRIO /10 150 M /u
B [IPOCKTHPYEMO# HACOCHOH CTAHUHH MO IUIAHY.
-{3MeEHCHUe CyLIeCTBYIOLIEH XKele3HOI0POKHOM ICTaKajbl ClMBa-HATHBA JUIMHHOM
72 M MO IIPUEM [LIECTH HKEJIEZHOAOPOIKHBIX BATOHOB-LIMCTEPH.
- YCTAHOBKY HAJMBHOW aBTOMOOHIBHOH CTAaKajbl MOJ HABECOM JUTs TipueMa JIBYX
ABTOMOGHIIBHOM IHcTepH 00BeMoM 33 KyO.M.
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- CyUIeCTBYIOLIAas eMKOCTh 114 C60p£1 &BapHﬁHBIX [IPOJIUBOB H CTOYHBLIX BOJ C aBTO-

MOBHIIBHOI [UI0IAAKH (¢ HeTEMPOAYKTaMH).

- [OKapHbIC OPOE3/bl.

- MIPOKJIAIKY HOBBIX TEXHOJIOTHYECKUX TPyOONpOBOIOB OT HACOCHOM CTaHIUH JI0
NPOEKTUPYEMOro MPOMEXYTOYHOI0 pe3epByapHOro napka, ot [POMENKYTOYHOTO pe-
3epByapHOro napka 10 [IPOEKTHPYEMOH aBTOMOOMIIBHOH JCTAaKa/bl CIHBA-HAIMBA.
Tpy6onpoBoO/bl NPOSKTHPYIOTCS HAA3EMHO HA HU3KMX OTIOpax, IpH [IPOXOHIEHHH
uepes JKele3HO/I0POXKHBIC IyTH U aBTOMOOMJIBHBIE JOPOTH TPYOOMpPOBObI MPOKJIa-
NIBIBAIOTCS MO3¢MHO B QyTIsapax.

- YCTAHOBKY T)J’leKTPUIIPHBOﬂHbIX 34/IBHKCK Ha Tp)’ﬁOleOBOﬂaX HarteraHus v BCa-
CBIBAIOIIHX MPOEKTHPYEMBIX HACOCOB. DJIEKTPONPHBOIHBIC 3aABHAKKH yCTAHOBICHLI
BOJIM3H 0OBAJIOBAHUS IIPOCKTHPYEMOTO PE3CPBYapHOro Mapka (Y3en 3armopHo - pery-
nUpyrolel apMarypsl), Ha Tpybonposoaax ciuBa ¢ JKENE3HOMOPOKHON ICTAKAbI
(TpeboBaHus K TEXHOJIOTHYECKOMY 000PYA0BaHHMIO II. 5.3 «CnuBOHAIUBHBIC DCTaKa-
bl JUISE JIErKOBOCTLIAMEHSIOIMXCS. ["OPIOYHX XKUAKOCTEH M CHKHKEHHBIX YIIIEBOLO-
poiHbIX ra3oB. TpeGoBaHus MOKAPHOH OE301aCHOCTHY ).

- MPOKJIAIKY HOBBIX TEXHOJNOTHYECKMX KaHATH3AUHOHHbIX TpyGONpPOBOJOB JUis cOO-
pa J0XKAEBBIX BOJ| C TEPPUTOPUM MPOEKTHPYEMOro pe3epBYapHOro napka, ¢ TeppH-
TOPHH aBTOMOOMJILHOM HATHBHOM MUIOLAJKA B IIPOCKTHPYEMDbIH MoA3eMHbBIH pe3ep-
Byap.

- aBapMiiHble MPOJIMBBI JIOKAILHOIO XapakTepa JIMKBHAMPYIOTCA CHIIaMH o0CILy KU~
BarolLero nepconana, B coorsercTeuu ¢ IIJIAPH.

- YCTAHOBKY CMIHAJIM3ATOPOB JIOB3PhIBHBIX KOHUEHTPALMH Ha TEPPHTOPHH NMPOCKTH-
PyeEMOIro pe3epByapHOro napka, rnjiolaaky Halusa, B HACOCHOM CTaHI[MM, HA TeppH-
TOPUM y3J1a 3aIOPHO—PEryJINpyIOLIeii apMaTypbl.

- TEXHUYECKOE MEPEBOOPYKEHHE 3aTPArkBaeT Bee 3/IaHHs M COOpyKeHns Hedredasbl
33 UCKITIOUEHHEM 3/1aHHsA KOTeIbHOMH ¥ a/IMHHHCTPATHBHO-OBITOBOIO KOpITYCa.

OcHoBHBIE TEXHOJOIHYECKHE pelucHHS

TTpoeKTOM MpelyCMOTPEHBI CIIe/IyIOlHe TeXHOIOrHYECKHUE Onepaliii:

- MepeBalKa CBETIbIX HeTenpoayKToB ([M3elbHOE TOIIMBO neTo/3uMa, aBualuoH-
HBIil KEPOCHH, ra30BbIN KOHAEHCAT M JIP.) C KEeNe3HOAOPOKHOM ICTaKa/bl B IIPOCKTH-
pyeMBblii pe3epByapHBIil apK, Ha MIOMAAKY Hanusa B ALl u B MOPCKO# TaHkep (110-
TpeOuTEeIb)

- MepeBaska CBeT/IbIX HeQTENPOIYKTOB (AM3eabHOE TOIIHBO JIETO/3UMA, ABHALIMOH-
HbII KEpPOCHH, Ia30BBIH KOHJEHCAT W Jp.) U3 TAHKEPHOTO XPaHMIIMIIA B XKEIC3HO/10-
PO’KHbIE BANOHBI-IUCTEPHbI, Ha AaBTOMOOMIIBHBIC LIUCTEPHBI

- [epeBaTKa CBETNHIX HE(TENPOAYKTOB (IM3ETBHOE TOILIMBO JICTO/3UMA, ABUALIHOH-
HBI KEPOCHH, ra30BbIH KOHIEHCAT W JIP.) W3 POCKTHPYEMOTr'o pe3epByapHOro napka
B aBTOLCTEPHBI [OCPEJCTBOM MPOEKTHPYEMBIX aBTOMATH3HPOBAHHbLIX YCTPOHCTB

nanusa Tuna ACH
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- BHYTpPHIIApKOBbIE 1IEPEKATKH HedTenPOAYKTOB W3 OJIHOTO MPOMEIKYTOYHOTO pe3ep-
Byapa B JIpyrou, B TaHKepHOE XpaHeHHE.

B HacocHOll CTAHLMM BHOBB yCTAHABJIMBACTCA [ISTH 3JIEKTPOHACOCOB BO B3phIBO3a-
MI[EHHOM HCIIOJIHEHHH. [IpOM3BOAUTENBHOCTD 10 150 m?/u.

Ha koniexTopax HAllOJHCHHA W NCPEeKaiKH npejlyCMOTpeHa yCTAaHOBKA SJIEKTPONPH-
BOJIHON OTCEYHON apMaTypbl C MECTHLIM H JAUCTAHLIMOHHBIM YIIPABICHUEM H3 onepa-
TOPHO# [17Isl OIEPATUBHOTO OTKIIKOHUEHH KOJUIGKTOPOB B CIlydae aBapHi B pe3epBy-
apHOM TapKe Wil B nacocHoii. [IpeaycmoTpeHa CUrHATH3AIAS MOJIOKEHUA «OTKPbI-
T0/3aKPBITO» OTCEYHOH 3ICKTPONPHBOIHOM apMaTypbl B OnepaTopHOM.

[lpoekTOM MpeLyCMOTPEHa BOSMOKHOCTS nepekauMBanus CBETIJILIX HehTepOLY K-
TOB:

- ¢ 3KesIe3HOI0POIKHOM dcTaKaabl B pe3epByapel,

- ¢ JKEJIe3HOA0POKHON 3CTAKA/IbI B ABTOMOOHMIIBHBIE LIUCTEPHBI,

- ¢ JKeJe3HOJ0POIKHOHN ICTAKA/IBI noTpebuTeNto (TaHKep)

- ¢ TAHKEPHOTO XpaHEeHHUs B KEIe3HOA0POIKHBIC L{UCTEPHBI,

- ¢ TAHKEPHOr'0 XpaHEeHHs! B pe3epByapel,

- ¢ TAHKEPHOTO XpaHeHMs B aBTOMOOMJILHBIE IIUCTEPHBI,

- ¢ pesepBYapHOro MapKa Ha KeJC3HOA0POKHEIC [UCTEPHDI,

- ¢ pe3epByapHOro napka notpebuTesno (TaHkep),

- BHYTpUIIApKOBas nepexadka v 1.71.

O1 HACOCHOI CTAHLIMH TIPOKIIA/BIBAIOTCS TEXHOIOIHICCKHE, tpybonposoabl 1Y 150-
200.

Onncanie TeXHOJOIHYECKOH cXeMbl HAJIHBA nedTenpoyKTOB B NPOMEIKYTOM-
HbIC EeMKOCTH.

Cperibie HeTEIPOLYKTEI HACOCAMH [IOAIOTCH B pe3epByaphl.

TexHOTOTHUECKOH CXeMOil MpeayCcMOTPEHa BO3MOKHOCTD nepexkavk COACPIKUMOTo
13 OJIHOTO pesepByapa B ApYroH.

Ha tpybompoBojax BXojla W BbIXO/ad He(TENPOAYKTOB Yy KAKI0ro pe3epByapd
NpeJlycCMOTPEHa yCTaHOBKa apMatypsl € EKTPOIIPHBO/IOM, PACTIONIOKEHHA 38 MPe-
nenamy oOBasoBaHMs (y3el 3aropHO-peryInpyouei apmatypsl), AyOnupyiomei
pyUHbIe «KOPEHHBIE» 3a/IBHIKKH, yCTAHOBJIEHHBIE BHYTPH 00BaNOBaAHUA.
JJICKTPONIpHUBOHAs apMaTypa 3alefiCTBOBAHA B CXeMax aBapHHHBIX OJ0KHNPOBOK, €€
OBICTPONEHCTBIE OTPE/IENICHO ¢ YIETOM KaTeropiy B3PLIBOONACHOCTH TEXHONOIHYE-
CKHX OJIOKOB:

- y pesepByapoB TPOEKTHPYEMOT0 pe3epBRyapHOTo napka (6so0x I11 KaTeropuu B3pbl-
ooracHocTH) - He Goznee 120 ¢ n. 3.20.3 ®HII No96 ot 11.03.2013. «Obmme npasi-
na B3pHIBOOE30MACHOCTH IS B3PBIBONOKAPOONACHBIX XUMHUCCKHX, HeQTeXHMI4e-
ckux H HebTernepepadaThIBAOLIMX POU3BOCTE [TpenycMOTPEHO IMCTAHIHOHHOS
VIIpaB/IeHHEe TOH apMaTypo# H3 onepaTopHOil H CHIHATH3AUHH «OTKPBITO - 32Kphi-
TOM.
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PesepByapbl MPOEKTHPYEMOTO MapKa OCHAIIEHBI:

- BeHTHIAIMOHHBIMU MaTpyOkaMy - 2 wrT.

- npubopaMil KOHTpPOIISi ¥ CHrHAIH3ALMH YPOBHS neTenposiyKTa, MIOTHOCTH H
ypOBIIS TIOJATORAPHOM BOIBI

- WITYLIEpaMHu BX0J1al BbIX0/a nedrenpoaykra/ly 150-200

- yCTpOHCTBAMH JIIsi CJIMBA OCTATKOB HEPTCIIPOAYKTOB H3 Pe3€pByapoB

- ci(pOHHBIMH KpaHam# JUIs CJIMBa [10TOBapHOM BO/IbI

- JiroKoM nazoM 2600mMm

- CBETOBBIM JIIOKOM, 21T-2500MM

- IbIXATCIIbHBIMH KilarmaHaMy — 2 1IT.

- JaATYNKOM TeMIIEepaTyphbl

- nenoreneparopom I'TIC 600,

- YPOBHEMEPAMH.

[lokazaHus npuBOPOB KOHTPOJIsS YPOBHS BBIBEACHLL B ONMCPATOPHYIO € perucrpaluen
[IOKa3aHUI WM CHrHAJIM3AIMell NPH JOCTIKEHUH [1PeyNpeaUTEIbHbIX MAKCHMATRLHO-
0 1 MUHUMAJILHBIX 3HAYEHUH YPOBHA.

Jlis npejrynpexaeHus BO3HUKHOBCHUS aBAPMIHBIX CUTYaAIlMH, NPeayCMOTPEHBL CJIC-
Jiyronine OJI0KUPOBKH:

- OTKMIOUCHHE MOJIAIOIIEr0 HACOCA, YCTAHOBICHHOIO B HACOCHOH CTAHLMU ¥ 3aKphi-
THE OTCEYHONl HIeKTPONPHBOAHON apMarypsl Ha BXOJ€ B pe3cpByap IpH AOCTHIE-
HUH [PEIeILHO-I0MYCTHMOIO MAKCHMAJILHOIO 3HAYCHHSA YPOBH

- OTKTIOYEHHE HACOCOB HAIMBA, NPH AOCTHKEHUH NPEAe/IbHO-/I0MYCTHMOrO 3Hatc-
HUS YPOBHS

BHOBb MIPOCKTUPYEMbIE Pe3epBYaphl OCHAIICHBI TPEMSA TOYKAMH CHUTHATH3ALUH Tipe-
JIeIBHO-/IONYCTHMOIO MAKCHMAJIbHOIO 3HAUCHUS YPOBHS.

CAMB NOATOBAPHON BOJBI W3 BHOBb NPOEKTHPYCMBIX PE3€PBYapOB OCYIHECTRIICTCA
yepe3 CHOHHBIE KPaHBI MO CheMHBIM TPYOONpPOBO/IaM B IICPEABIKHYIO TEXHHKY.
J11a npeloTBpaILeHHs TOBBIIEHHs 1aBICHUS B TpyOONpOBO/IAX, 3aMOMHCHHBIX HOJI-
HOCTBIO He)TEenpPOAYKTaMHU M OTCEYEHHBIE apMaTypPOH, B Clly4ae IMOBBILICHUA TEMIIE-
paTypbl HapyKHOTO BO3JlyXa, [peAyCMOTpEeHa yCTaHOBKa npeoXpaHuTeIbHbIX
cGpocHbIx Kinananos m. 5.6.1., 5.6.8 ®HII Ne96 ot 11.03.2013. «O6ume npasuia
B3pbIBOOE30MACHOCTH /LISl B3PBIBOTIOKAPOONACHBIX XHUMHUECKUX, HePTEXUMUIECKHX
u HedrenepepabaThIBAIOLIMX IPOU3BOJICTRY.

C6op moX/IeBBIX BOJA C 00BalOBAHHS U aBTOMOOHMIBLHOM TIJIOLLAJIKH [TPEeAYCMOTPEH
10 MPOEKTHPYEeMOH CHCTeMe KaHalu3aluud B MacJa00CH30Y0BUTEL H Janee eM-
KOCTb pacceMBaTesis, C KeJle3HOA0POKHOH ICTaKabl — B EMKOCTD. M3 eMKOCTH J0%-
JieBBIE BOJBI IOCPEICTBOM TIEPE/IBHKHON TCXHHKU HANPABJISIOTCS Ha YTHIH3ALUHIO.
KOHTpOITh 3ara30BaHHOCTH MTapaMH He(TEIPOLYKTOB M0 NEPUMETPY MPOSKTHPYEMO-
[0 pe3epByapHOro mapka OCYIIECTBISETCS ¢ MOMOIIBIO ra30aHalH3aTopos & peri-
cTpanMeil ¥ cHrHann3alMell B ONepaTropHOM MpH JOCTHKEHUH [peayNpeanTeIbHOro
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MAaKCUMaJIBHOTO 3HAYCHUSA H GIIOKHPOBKOﬁZ SHGI{'TPOHPHBOJIHHX 3aJBUIKEK U OTKJIIO-

YyeHHUEM HACOCOB.

Onucanpe TeXHOJOrHYeCKOH CXeMbl HAAHBA nedTENpPoAYKTOB B aBTOMOOHIIb-
HYIO IIHCTEPHY.

Hanup HeQTCIPO/YKTOB B aBTOLHCTEPHEI MPeyCMOTPEH ¢ MOMOLIBIO yCTpoicTBRA
epxuero Hammsa ACH

[Tpok/ajaKa TeXHOJOTHICCKHX TpyGOIPOBOIOB /10 MIOWEIKH HATHBA B ABTOLIUCTEP-
K BBITOJIHEHA TIOA3eMHO, TPYOOIPOBO/IbI MOABOAATCS HernocpeACTBEHHO K CTOAKY
qanupa. OTBOA NMApOB W3 ABTOLMCTEPH NPH HAIMBE OCYILCCTBIICTCS yepes Clielu-
allbHOE YCTPOWCTBO Ha YIUIOTHHUTEIBHOM KOpIYCe HAJIMBHOI'O CTOsIKA IO CUCTEME
TpyGONPOBOJOB Yepes OrHenperpatuTeh B armocdepy.

Pemienusi HA OTCYTCTBHA HOPMATHBHBIX TpeboBaHMH
Jannpie CTY ycranaBnnBaloT KOMILIEKC MHKEHEPHO-TEXITMIECKUX ¥ OpraHu3alnoH-
HEIX MEpONPHATHI, pean3auus KOTOPhIX MO3BOIUT OCYILECTBHTE [IPOCKTHUPOBAHHE U
CTPOMTENBCTBO ¢ COOMIO/ICHHEM Tpebyemoro ypoBHs [oKapHoi 6€3011aCHOCTH.
C 1enbl0 KOMICHCAIMU HEAOCTATKa M OTCYTCTBHA NPOTHBOMOXKAPHBIX TpeGoBaHMI]
rnoxapHoii 6e30MacHOCTH, H3NOKEHHBIX B I1. 3, CTY npeaycMaTpUBAIOTCS CIIe/1yIOLINE
MPOTHBOINOYKAPHEIE MEPOTPHATHS, KOTOPhIE H3JIO0KEHDI B tabauuHoi hopme.

Tabnuma No 1

JUisi opraHu3alMM  BOJIMHOHM  33BEChI,
Mpe;/lycMaTpUBalOTCs CTALNMOHAPHBIC YCTa-

[TpoTuBONOKAPHBIM HOBKM C MCIIOJIB30BAHMEM BECPHbLIX pac-
nperpajam, MpeCcTaBisiomum neumTeneii. BojsHpie 3aBeChl npeaycmar-
coboit KOMOWMHALIMIO | PUBAIOTCS C PYYHBIM (C MecTa pasmelie-

IPOTUBOTOKAPHBLIX PA3PhIBOB H HHA) M JIMCTAHIMOHHBIM (M3 MOMEIICHH
[IPOTHBOMOMKAPHBIX  BOJASHBIX | OMEPATOPHOH € IIOCTOAHHBIM npeObIBaH K-

KOMOHWHALMS TI/TI pa3pbiBOB, IV/1I
CTEH W 3aBECHI.

. 3aBec, Mpe/lyCMaTpPUBAEMBIX | €M JIH0;1eH ) BKIIOYCHHEM.
BHE 3JIaHHH. I[lapameTpsl 3aBEChl, cO3AaBacMoi 0/1-
[penycMaTpUBaeTCsa TaK)Ke | HUM DACIBUIHTENIEM, COCTAaBIAIOT HE Me-

Hee: pasMep 110 BepTHKalM (BhICOTa BOJSI-
HOH 3aBechl) - 7 M; pasMep 110 ropu3oHTa-
n (LMpHHEA BOJAHOM 3aBechl) - 14 M3 2¢-
dexTuBHas omwas - ot 70 g0 80 Mm% a0-
dexTuHas TonuMHA - 1 M.

['panunsl (110 FOPU30HTAJIN) BOJSHOM
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3aBechl AO/DKHBI BBICTYIATH 3@ MPOEKIMIO
3CTAKaabl U TUIOMIAZIKM ICTaKa/bl, orpaHH-
guBaroliell MI0IAAbs BO3MOXKHOIO aBa-
pUIfHOrO MpOJIMBA, @ TAKKE IPAHMLbI 3d-
[IIMIAEMbIX 3/IdaHUHA W pe3epByapoB, HE
MeHee, yem Ha | MeTp B 00e CTOPOHHI.
PacueTHYIO MPOJIOKHTENBHOCTL pabo-
Thl BOISHBIX 3aBeC Ha JCTaKaje cieayer
NPUHUMATh HE MeHee MPOMEKYTKa Bpeme-
HH, TpeOyemoro i rapaHTHPOBAHHOIO
[TOKMAAHUS KEJIE3HOJOPOKHBIM COCTABOM
yuacTka /1 myTH oT OmmKaiLiero K rnijio-
[ajiKke JKene3noJIopokKHOro cemagopa (o
X0y ABMIKEHUs JK/J| COCTaBa) U 10 NpOTH-
BOIIOJIOJKHOMN PasMeLIeHHIo 3Toro cemado-
pa, rpaHulbl MIOIIAJKH HedTebasbl, HO HE

' MeHee 30 MUHYT.

PacueTHYIO NPOJOIDKUTEILHOCTL pabo-
Thl OCTAJIBHBIX BOJUIHLIX 3aBEC CIENYET
MPHHUMATL HE MECHEE MPOMEKYTKA BPEMC-
HH, TpeOyeMoro Juis TyleHHs TOXKapa.

IIpesien OrHECTOMKOCTH HECYIIHX KOH-
CTPYKLHMH HABECOB 3CTaKaAbl JI0JKEH OBITH
ne mernee R120. [lpu sToM BOAsIHOE OXJla-
JKJIEHHE YKa3aHHBIX KOHCTPYKUHMI JAOIyC-
KaeTcs He IpelycMaTpUBaTh.

Dcrakaja [ODKHa OBITh  OCHAllCHA
CTAllMOHAPHBIMH CHCTEMAMH BOJONCHHOIO
MoXKapoTyLieHus ¥ obecrneynBaioel 1o-
fa4qy MeHbl OT CTAHUMH MOXKAPOTYLICHHS

' obbekra Ha BCe X/ IMCTEPHBI, pa3Mclia-
eMple B CEKIIMM 3CTaKa/lbl, OrpaHUIUBalO- |

el IIomazk BO3MOXKHOIO aBapMHHOIO |

nponuBa HeTENpPOAYKTa, B KOTOPOH 1po-
W3OILJIO 3arOpaHue [MCTEPHBI, @ TAKXKe Ha
IOBEPXHOCTH [POJIKBA [POJYKTa B ITOH
cexruu. [Ipu 3TOM noaavy neHbl CleAyeT
OCYHIECTB/IATh CBEpXY [0 BCeW [UIMHE IM-
CTEpH, BKJIIOUAs 110/1a4y MEeHbI B HX OTKpbI-
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ThIC TOPJIOBHHBI.

B KayecTBC MPOTHBOLOMKAPHOH 1Ipc-
rpaiasl (B MecTax ee cokpalilenust (Cokpa-
IEHUE II/II PaccTosiHWsA OT pe3epByapa ¢
THII g0 TpancdopmaTopHOR TOACTAHLIHK
(pakruyeckn 10 m Bmecto 30 M), cokpa-
[HIeHHEe 11/11 pacCTOSIHUSL MEXIy oreparop-
HOM M HACOCHOH TeMHBIX HEPTEIPOAYKTOB
(paxtuueckn 1 M Bmecto |2 Mm)) mpeny-
CMaTpPHBAIOTCS MPOTUBONOKAPHBIC CTCHbI
1-ro THna B COYCTAHUU C YCTPOHCTBOM BO-
JSHOW 3aBechl ¢ [apaMeTpaMH H3JI0KeH- |
HBIMH BBIIIIE.

IIpn cokpailleHMn paccTOAHUM OT pe-
sepyapa ¢ THII go macocHoid craHuuu
noxaportyiuenus (paxrnyecku 15 M Bme-
cro 30 M), cokpaliieHue /1 pacCTosH|s OT
pesepsyapa ¢ THIl g0 HedTenoBymku
(paktruecku 15 m Bmecto 20 M), cokpa-
HIEHHEe I/ pacCTOSIHHUA MEXIAY CJIHMBO-
HAJIMBHOTO YCTPOWCTBa NpuYana IO KO-
tenbHOM (daxruuecku 20 M BmecTo 40 M),
cokpallieHue 11/11 pacCcTosiHUs OT KeJIe3HO-
JIOPOKHOH CIIMBO-HATUBHOM SCTaKajbl /10
onepaTopHoil ((axTuyeckn 10 M BMeECTO
40 M), COKpalLeHHUe 11/T1 PACCTOSHMUS MEX 1y
CJIMBO-HAJIMBHOI'O YCTPOMCTBA NpUyana Jio
ABK (daktnuecku 10 m Bmecto 40 m),
MpejlycCMaTpUBAETCsi YCTPOHCTBO BOJSHOM
3aBeChbl C [apaMeTpamM H3J10XKEHHBIMH
BBIILIC.

[IpuHSATEIE PEIICHUS MOJATBEPAUTH pac-
YEeTOM IOKAPHOTrO PHCKA, BHINOJIHEHHBIM
10 METO/IMKE, YTBEPXKICHHOH TMPHKa3OM
MYC P® ot 10.07 2009 r. Ne 404.

Kposns, Bcex 31aHui I7ie HapyIIeHbI
M\ paccToAHUs, A0KHA OBITL BRITTOJHEHA
13 HErOprOYHX MaTepHasloB.

JUts cknanoB HedhTenpoayk-

KoHTpo/lb CBapHBIX IBOB Tpybonpo-
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toB (Hedrebas): pasMelacMbIX

Ha npuyae.

TS il
BOJIOB PAAHOTPAdUUECKUM METOJIOM H /10 |
HONHHTEbHbIH KOHTPOND CBAPHLIX IIBOR
YJILTPa3BYKOBBIM METOJIOM.
VeraHoBKAa JIATYHMKOB, PEruCTpHpYIO-
MX 3ampese/bHBIe Tapamerpsl padoThl |
TexXHONOruYeckoro obopyoBaHus (nasie-
HUs, TEMIIEPATYPbl, 3aCOPEHHs (PUIILTPOB U |
T.1.) C ABTOMATHYECKOH GIOKUPOBKOH TexX-
HOJIOFMUYECKOro mpolecca U BbIBOJAOM MH-
popmanuu ucHeTIepy.

VeTaHOBKA Ta30aHaIM3aTopoB, peru- |
CTPUPYIONIMX Pa3srepMeTH3aLUIO TEXHOIIO0-
ruyecKoro obopyloBaHuA (pasiuBa
HedTenpoAyKTa). '

YceTaHOBKA NPOAYBAeMOM orpaisl H3
HEroploYMX MATCPUAIOB BLICOTOH HE Me- |

Hee 2 M.

ObecneyeHue BO3MOKHOCTH TEPCKayd-
KM M3 pe3epByapa B pesepsyap B ciydae
BO3HUKHOBEHMS aBAPHITHOH CHTYAlUH.

B cucTeMy MPOTHBOMOKAPHON 3alIHThI
KOMITEKCa BXOIAT:

- KOHCTPYKTHUBHbBIE M TEXHOJIOTHYECKHE
peleHus, 06ecneunBaloIue CBOCBPEMEH-
HYIO 7BaKyalHIO JIIOJIeH M WX 3alluTy OT
onacHbIX (hakTopoB nokapa:

- yeTpoicTRa, OrpaHpunBaiolue odpa-
30BaHME roprovei cpe/ibl, IIoLW@Aab PO3IH-
Ba He)TCTIPOAYKTOB, MCTOTHUKOB 3a/KHId-
HUS M PACHIPOCTPAHEHMUs OIHA U ABIMA;

- HapyXHOe MPOTHBONOXKAPHOE BOIO-
cHaO)XeHUe M CTalMOHApHOE [0KAPOTY-
nieHue (00OpYAOBaHHE TEXHOJOTHUSCKHX
I0MmAanoK U HedTeba3bl yCTAHOBKOH MeH-
HOTO TOXKAPOTYLIEHHS HA OCHOBe QTOpH-
POBAHHOTO [LIEHKOOOPA3YIOIIEro MeHO00-
pasoBartelisi 1 BOAAHOM 3aBECOH );

- aBTOMATUYECKas MoKapHas CHIHami-

3a1M;
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- oroBeleHue o 1no

JBAKyaLUCcH;

-ycTpoicTsa 1A 3allHThI pe3epByapoB
He MeHee /ByX NeHHBIX KaMep;

-(IPHHATHS PACUETHOTO BPEMEHH TYIHE-
HHS NoYKapa paBHOTO 15 MHH;

_jcronp3oBaHng  nenoodpasoBaTeis,
paccyMTaHHOrO Ha {CIONb30BaHKUE € NpH-
MeHeHHEeM MOPCKO#H BO/IbI;

[TpeycmMoTpeHa pazpaborka onepa-
TMBHOTO MiaHa MOXapoTyleHHsa ¢ OIHca-
HHeM JeHcTBHI 00CyKUBAIOUICro Mepro-
Haja npH roXkape W corjacopanus ¢ Iy
MUC Poccuu 1o ApXaHrembekoi o0acTi
OMepaTHBHOTO jlaHa MOKAPOTY LCHH.

OGecneunBaercs nepejada curhata o
noape B aBTOMATHYCCKOM PEeXUME B IO~
KapHylo dacth N7 T. CeBepo/IBUHCK, Y1
Jlecuas, 48A.

6. Ilepeuenb HOPMATHBHO-TIPABOBLIX AKTOB H HOPMATHBHBIX 10KYMEHTOB

B pactosumx CTY npuBeacHbl CCHUIKH Ha CCAYIONUIHE HOpPMaTUBHbIE NIPABOBBIC AKTHI
1 HOPMATHBHbIE JIOKYMEHTHI 110 nokapHoii 6e301acHOCTH:

Mdenepasibhbiil 3akoH o1 30 1exabps 2009 ropa Ne 384-®3 «TexHu4eckni periaMert
0 GE30MACHOCTH 31[aHMil ¥ COOPYKCHHI;

DejlepanbHblil 3aK0H 0T 22 MIONS 2008 r. No 123-®3 «TexHHUECKUH pErIaMeHT O
TpeboBaHUAX NOKAPHOU GesomacnocT» (nanee — ®3-123);

e gepanbHbli 3aKoH OT 21 nexabps 1994 . Ne 69-©3 «O moxapHOH 6e30MacHOCTH .
['panocTporTEbHbIH KOACKC Poccuiickoii ®enepauun ot 29 aexabps 2004 . N 190-
®3;

TMocranosnenue IMpautenscrBa PO 0T 16 despans 2008 r. N &7 «O coctase
pa3fiesioB NPOEKTHOM AOKYMEHTAlHH 1 TpeDOBaHMAX K HX CONCPIKAHUION;
Mocragosnenue IlpaurensctBa PP OT 25 anmpens 2012 1. Ne 390 «O
MPOTHBOIOKAPHOM PEKHMMEN; :

CIT 8.13130.2009 «Cucrembl NPOTUBOIOKAPHOH 3alHThL. MCTOUHHKH HApYAHOTO
[IPOTHBOMOKAPHOTO gojiocHabxenus. TpeboBaHus [10KapHOI 0€30MaCHOCTH .

CIT  10.13130.2009  «Cucremsl MPOTHBOMIOKAPHOH  3aAILHTHL. BuyTpenunit

POTHBOTIOKAPHBIH BOAOIPOBOL. TpeboBanus MOKAPHOU 0e30MacHOCTHY.

Crpanuua 15 w3 17




B G 8 & S A B 8 e el e s

CHuI1 34-02-99. [TozeMHuble XpaHHIHIIA ra3a, HeTH H HPOJYKTOB HX [1€PePadOTKiL:
CIT 31.13330.2012 BryTpeHHAN BOJOTPOBO U KaHANH3ALMs 31aHUA. AKTYalH3HPO-
panHaa penaxuus CHull 2.04.01-85%;

CIT 155.13130.2014 "Cxnagel Heptu u Hedrenponykros. TpebGosanus MoKapHOH
6esonacHOCTH"

[Ipukaz MYC Poccun ot 10 uroma 2009 r. Ne 404 «O0 yTBepKACHHH METOMKH ONpe-
Jle/IeHnsi PACHETHBIX BEJMUMH IOKAPHOTO PHCKA HA NPOM3BOACTBEHHBIX 00hEKTax) (B
pej. [Tpukazom MUC Poccun ot 14 1exabps 2010 r. Ne 649).

7. TepMHHBI H ONpeae/JICHUsA

7.1. B CTY Hcnonb3yloTcst TEPMHHbBI U OIpe/e/eHus, npuBeaenHbie B (DeaepanbHbIX
sakonax or 22 wuronst 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 ¥ HOPMATUBHBIX JOKYMCHTAX,
YKa3aHHBIX B COOTBeTCTBYIoLIeM pasjene CTY.

8. lonoJiHuTEeIbHbLIE MEPONIPHSATHS, HANPABJICHHBIC HA KOMIICHCHPOBAHHE Hel10-
CTAIONMX HOPM NPOEKTHPOBAHHS H HA OTCYTCTBHE HOPMATHBHBLIX TpeboBaHMI]
8.1. Obmue TpeboBanns

8.1.1. Bpems npubGeitus Gimkaiiiero moapasacIeHus NOXapHOH OXpaHbl He JIOJI/KHO
npesbiuars 10 MUHYT.

8.1.2. OrtkpeiTas mnpokJIagka TpyOONMPOBOJOB JUIS CHCTEM [OXKAPOTYLICHHA H
IPOTHBOMNOXKAPHOrO BOJAOCHAGKEHHUS [0MYyCKAeTCs [PH BLIIOIHCHHH CIEIYIOIEro
YCIOBMA: TIpe/iel OTHECTOHKOCTH Onop TpyOOMpPOBOOB, MPOXOMSIIMX JI0JKEH ObITh
ne wmenee REI 240. Ilpu 3TOM JONyCKaeTcs WUCIOJb30BATH MHOIOCIOHHBIC
ordesamuTHeie TOKpbITHA. [lpum a3tom crieayer npeaycMOTPETh MEpPOIPHATHSA,
obecrieurBalolMe NPU BO3AEHCTBUH NoXkapa padoTocrnocoOHOCThL B TeYeHHe BpeMeHH
He MeHee HeoOX0IMMOro /IS TYLIEHUs [10JKapa.

8.2. TpeGoBanusi K pazMellcHHIO 3IaHHH, COOPYKEHHH W HAPYXKHbIX YCTAHOBOK
HA TEPPHTOPHH

8.2.1. 'enepanbHblil 1J1aH JOJDKEH pazpabaTbiBaThCs ¢ YYETOM TEXHOIOTHYECKOTO 30-
HUPOBAHHUS, OJIOKOB 31aHUH U COOPYKEHHH.

8.3. TpebGoBanus nokapHoi 0€30NACHOCTH ISl OPraHH3AUHH NOKAPOTYUIEHHSA HA
o0beKTe

8.3.1. PacyeT Hapy»>XHOro MPOTHBOMOXKAPHOTO BOAONPOBOAA IUIOLIAAKH MPOM3BECTH B
coorBerctBuu ¢ CIT8.13130.2009 u CIT 155.13130.2014.

8.3.2. OOumii pacxoa BOAbI HAa HapyXHOe M BHYTPEHHEE I0KapOoTyIUeHHe 3AaHHi.
COOpY/KeHHH H HapyKHBIX YCTAHOBOK MUIOLIAJOK NPUHMMATh, KaK Haubo1bLIHi
CyMMAapHbiii  pacxol BOAbl N8 HYXA MOXAPOTYIIEHMS [PH  BO3MOKHOM
BO3HMKHOBEHHH OJHOrO ToXapa B OAHOM M3 3JaHHH, COOPYKE€HHMH HJIH HAPYKHOH
YCTAHOBKH Ha TEpPPHTOPHH.
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8.3.3. TlporuBoriokapHoe BojoCHAOKEHHE HA TEPPUTOPHH TIAOMIAIKH T0TKHO 00ec-
TMEeYHUBATLCA OT MOKAPHBIX THPAHTOB, PACcTOIOKEHHBIX Ha paccTosHHH He Ooree 130

METPOB APYT OT APYTa.

9. Opranu3anHoOHHO-TEXHHYECKHEe MePONPUATHS

9.1. B npoliecce CTPOHTENBCTBA HEOOXOAUMO 00eCeUHTh:

[IPHOPUTETHOE BBINMOJIHEHHE NPOTHBOMOKAPHBIX MEPOIPHUATHH, MPEAYyCMOTPEHHBIX
HOPMATUBHLIMHM JIOKYMEHTAMU 110 nokapHoi 6e3onacHocTH U HacTosimmu CTY;
coOmoieHue TpeOOBaHHU MOXKAPHOH 0€30MacHOCTH, YCTAHOBJIEHHBIX TEXHUYECKHMH
periaMeHTaMH, TIPUHATBIMU B cooTBeTcTBUH ¢ DenepanbHbiM 3akoHOM «O TeXHHUE-
CKOM peryJupoOBaHUM»;

noxapo6e3onacHoe NpoBeIeHHe CTPOUTEIBHBIX H MOHTaKHBIX pabdoT;

HAJIMYME W UCTIPABHOE COJIEPIKAHUE CPEJICTR MPOTHBONOKAPHON 3aLLUThI.

9.2. Jlo MomenTa BBOJIa 0OBEKTA B DKCITyaTAIHIO ClE/lyeT:

pazpaboTaTh CreuualbHble MpaBuia MOXapHOH 0E30MacHOCTH, YUUTHIBAIOUIME OCO-
GeHHOCTH 00'beKTa U cretM(pUKy ero nokapHoii OMacHOCTH.

9.3. [lnan TymeHus 1noxapos JIOJDKEH OTpakaTh OpraHu3aluio, CBsi3b, HHPOPMUPOBa-
HHME U pearHpoBaHMUE 1IPH Pa3JIMYHBIX Pa3Mepax U yCIIOBUSIX BOSHUKHOBEHHS NoKapa u
BKIIIOYATh:

OIMCAHUs CUTHAJIOB, CXEM, MOPSA/IKa OMOBELIEHUS;

pacrnpesiejieHne 00A3aHHOCTEH MeXAYy PYKOBOAMTEISAMH, KOOPJAHHATOPAMH, YJI€HAMH
NIOKAPHBIX MOAPA3ACICHHHI H COOTBETCTBYIOLIME JOJIKHOCTHBIC HHCTPYKIIHHM;
epeveHb HAMEYEHHBLIX K IPUMEHEHHIO CHII U CPEeJICTB;

MHCTPYKUHMIO 110 OLEHKE 0DCTAHOBKH, YPOBHIO pearupoBanus W BbIOOpY BApUAHTOB
NeHCTBHI;

OIMCaHUS CPE/ICTB CBA3M U KOMMYHHMKALMH U APYTYIO HCOOXOAMMYHK HH(POPMAIIHIO.
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OpraHRIzUne. aipec, Teneon, Haxe, GaHKOBCRUE DEKBNINTEL
AkunorepHoe OBwecTso «Tpouuas, MHH 2902006220, KM 290201001, 164520, ApxaHrensckas obn, Cesepoasutck r, Yasunii npoeas, gom Ne 18, ten.: +7 (8184)
Mnavenswuk 50-05-09, plc 40702810404260111668, & Gaxke APXAHIENLCKOE OTAENEHWE N 8637 MAO CBEPEAHK, BMK 0411 17601, k/c 30101810100000000601 no OKMO|] 26773886
unA, aapec, @oH, daxc, 6
OcHosaHue forosop nocrasiu Ne 70-19/CXM ot 19.09.2019r. Homep | 70-19/CXN
RGFOBOR, IMKNI-HADAY pata| 19.09.2019
Homep gokymenTa | lata coctasnenus TpaHcnopTHas HaknagHas HoMep
TOBAPHASA HAKNAOQHASA 523 03.12.2019 Aata
Bug onepauun
Cmpaxuua 1
Ho- Toeap EauHnya wamepenus o Konwsectso Konu- Clanaz i HAC Cymma ¢
Mep B Macca 4ECcTBO LieHa, Y4ETOM
no rp-| HAWMEHOBaHWe, XapaKTepucTuka, copr, xon Haume- | kog no |ynakos onwom | ™MeCT. 6pyTTo (mMacca py6. kon y4era HAC, craEka. % Cymma, HAC,
pAsKy apTukyn Toeapa HoBaxwe | OKEW ki s WITYK HeTTo) pyG. kon. py6. kon. pyb. kon.
1 2 3 4 5 6 7 8 ) 10 1 12 13 14 15
1 [Nexoobpasosartens MNO- P3M Moprena 0000001321 T 168 8,900 65 500.00 585 §2G,00 20% 117 124,00 702 744,00
(6%) Tem.3acTeiBaHUA - 350 (B kyBax)
Wroro 8,900 5 585 620,00 X 117 124,00 702 744,00
Beero no HaknagHoi 8,900 X 585 620,00 X 117 124,00 702 744,00
ToeapHas HaknagHas umeer NPUNOXEHWE Ha
W COepXuT Oamu NOPAAKOBbIX HOMEPOB 3anucen
NPONUCHRD L
Macca rpysa (HeTTo) Bocems 1 0,9 ToHH 900
NPONNCEID
Bcero mecr Lessars Macca rpyaa (6pyrro)
MIPONMCED NEONKCHIC
Mpunoxenne (nacnopra, CepTUMKaTsl i T.n.) Ha nncrax Mo posepenHocTn Ne 19 or 26.11.2019
NPCNUCE
Bceero otnyuweno Ha cymmy BblaHHO#M AO "Tponya"
CeMbCOT nBe ThiCAYN cemMbLCOT Copok yeTbipe pybns 00 koneek e SN (CraEAIN, P "8y
Jamectutens
reHepansHoro ”
OTnyck rpyaa paspelunn AvpekTopa Kaukuna T.10. Y
i D00 3 L] PACUMDPOBKA NOSMACK
masHbIA (¢ Kaukuna T.10. Ipy3 npuHan e A7 KysHeyoe AmuTtpui NlecHugosmy
PACLUMIPOBKE NOANMCE T Th noAnMCE PECLWDPORKA NOANWEK = =
N M A v — A 4 6,5
Ornyck ) Kaukura T 40, T'py3 nonyuun STl tl i ol @ et © - -
r = ~ 3 / PACLIMDPOEKA NOANKCH Ipy30nonyYaTens ADIORHOCTE : neAnNch :/ PacLKdPOsKa NOANHTH
- cneLmigiPones 103" gekabps 2019 rona i s Pl 5
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