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BBenenune

B Poccuiickoit @enepanun ra3ocHa0XeHne rOpOA0B U HACENCHHBIX ITYHKTOB SIBJISIETCSI OJJTHUM
U3 MPUOPUTETOB TOCYAAPCTBEHHOM MOJUTUKH MPU OUYEBUIHBIX pe3ynbrarax. lllupokas razuduxanus
CTpaHbl O00YyCJIOBJIEHA CIEIYIOUMMH MPEUMYILIECTBAMU MPHPOJIHOTO ra3a B CPAaBHEHHUU C JAPYTHMH
BUJIaMH TOIUIHBA:

— HHU3Kasi ce0eCTOMMOCTE JOOBIUH;

— BBICOKOE Ka4eCTBO M 3(PPEKTHBHOE CIKUTAHNE;

— Hanbosee 5JKOHOMUYECKH YUCTOE TOILIHBO;

— arperaThl ra30BOro 000pyA0BaHUS Jierye MOJIal0TCsl aBTOMaTH3aIUY;

— TIOBBINIAETCS CAHUTAPHO-TUTHCHUYECKUN YPOBEHD YCTAHOBOK;

— YJAYYIIAIOTCS COIMAIbHO-3KOHOMUYECKHE YCIIOBUS KU3HU U T.J.

CucreMbl Ta30CHA0KEHUS MPECTABIISIOT COOOM CIIOKHBIN KOMIUIEKC coopyxkeHwuii. Ha BbiOop
CUCTEMBbl Ta30CHAO0XKEHMsI HACEJICHHOTO0 IIYHKTa OKa3bIBaeT BIMsSIHHE psAld (aKTOpoB: pa3Mep
ra3supuIUpyeMon TEppUTOPHH, OCOOCHHOCTH €€ IUIAHUPOBKHM, IUIOTHOCTb HACENICHHS, YUCIO U
XapakTep MNOTpeOuTeNneil ras3a, HajJMuhe eCTECTBEHHBIX M HCKYCCTBEHHBIX MPENSATCTBUN s
NPOKIAIKKA Ta30MpPOBOJIOB. YKa3aHHbIE (DaKTOpPhl HEOOXOIWMO YUYUTHIBATH TIPU BBITOJHEHUU
KypCOBOT'0 MPOEKTa HA OCHOBAHUHU BBIAAHHOTO PYKOBOJAUTEJIEM IIEPCOHATIBHOTO 3a/1aHusl.



1. TpeGoBaHusI K KypCOBOMY MPOECKTHPOBAHUIO

[lenpr0 KypcoBOro HpoekTa MO JUCHMIUIMHE «l'a30CHa0XKeHue» SBIAETCS NPOEKTUPOBAHUE
CHCTEMBI Ta30CHA0KEHHS HACENIEHHOTO IYHKTA B CBSI3U €ro 3acTpoiKoil, a Taioke anst 100% oxara
HaCeJIeHNUs1 U KOMMYHaJIbHO-OBITOBBIX OOBEKTOB ra30CHA0KEHUEM.

Tema KypcoBOro IpoeKTa IpeACTaBiI€Ha B 3aJaHUM Ha KypCOBOE IPOEKTHPOBAHUE
(mpusiokeHre A), B KOTOPOM TakKe OIpeliesieHa CTPYKTypa HpPOEKTa, COCTOSIAas M3 PacdeTHO-
HOSICHUTENFHON 3aIMCKH U TpaQUUeCKON 4acTH.

B pacueTHO-NOSICHUTENBHOM 3amucKe JOJDKHBI OBbITh IPEACTaBIECHbl BCE HEOOXOIUMBIE
pacueTbl 1O Ta30CHA0KEHUIO HACEIEHHOTO WYHKTA, a TAaKKe OINUCaHMUsA pa3padaThIBaEMbIX
MEpOIPHUATHIA.

PacyeTHO-NOSICHUTEIbHAS 32AIIUCKA COCTONT M3 CJeIYIOIINX YacTei:

TUTYyNnbHBIN JUCT;

3amanue;

Conepxxanue;

Bgenenue;

1. TexHomoruueckas 4acTh,

2. I'azuukanust MPOMBIIIIICHHOTO MPEIPUSATHUS;

3. be3omacHOCTh XU3HEACATSIbHOCTH;

4. OxpaHa OKpyKarollel MPUPOJAHOHN Cpebl;

3aKJIroYeHNE;

Bubnuorpaduueckuii Cucok.

I'pajguueckass 4yacTb KypCOBOIO NPOEKTA BBHINONHAETCS IO IEpPEYHI0 rpaduyeckoro
MaTepHaia, yka3aHHOMY B 3aJJaHUU (TIPHJIO’KEHHE A) U COCTOUT U3 TpeX JUCTOB opmarta Al:

1. Cxema razocHa0XeHHUsI HACEJICHHOTO MTyHKTa

2. PacuerHas cxema razonpoBo/ia CpeIHEro JaBJICHUS

3. [IpononwHEIHM Mpoduas ydacTKa MO36MHOTO Ta30IpOBOAA

['enepanbHbIe MIaHBI pailOHOB ra30CHA0KEHUS TPEICTABICHBI B IPUIIOKEHUH b.

TpeGoBanus kK 0pOPMIICHHIO KYPCOBOIO MPOEKTA:

. O0BeM pacueTHO-TIOSICHUTEBHOM 3anucku — He 6osee 50 cTpanuil popmara A4;

. OcuoBnoti TekcT — mpudt Times New Roman, kerins 14;

. [Tons: neBoe — 30 MM, mipaBoe — 15 mm, BepxHee — 20 MM, HHIKHUE — 20 MM;

. Mexxctpounslii uaTepBan — 1,5;

. AG3ansbIid oTcTym — 1,25 cMm;

. BelpaBHHBaHME OCHOBHOTO TEKCTA — IO ITUPHUHE;

. Tabmump! — mpudt Times New Roman, kernp 12, MexxcTpodHbIi HHTEpBAI — 1;

. Hymepanus ctpanuiy — cepenvuHa HKHETO moiiss. Hymepanus HauWHAeTCsi ¢ COACpKaHUS
(TpeThbs cTpaHuUIIA).

0 JONWn B WK



2.1 KpaTkue cBegeHUs 0 ra3upuuupyeMoM HACEJTeHHOM IMyHKTe

2. TexHos0oru4ecKkasi 4acTb KypcOBOI0 MPOEKTa

2.1.1 CtpouTe/ibHAsA XapaKTePUCTUKA

[IpuBoguTCS KpaTkoe ONMHUCAaHWE Ta3u(UIMPYEMOTO HACEJIECHHOTO IIyHKTa C TOYHBIM
yKa3zaHHeM 00BEKTOB I'a30CHA0KEHHUSI.
KortenbHble, pacrono)keHHbIE Ha TEPPUTOPUU HACEJICHHOTO MYHKTA, JODKHBI 00CCIICUMBATh
TEIUIOM JIJISl OTOTUICHHS Ml TOPSYETO BOJIOCHAOKEHUS Psifi KOMMYHATbHO-OBITOBBIX U MPOMBIIUIEHHBIX
00BbeKTOB. OOBEKTHI MaJOITAXKHOTO KUJIHMIIHOTO CTPOUTEIHCTBA OTAIUIMBAIOTCS OT COOCTBEHHBIX
WHAVBUAYAIBHBIX OTOMUTEIBHBIX TpuOOpoB. Ha oOCHOBaHMHM TeHEpaTbHOTO IUIaHA HACEICHHOTO
MYHKTa PaCCUUTHIBACTCS OTAIUIMBAaeMasi IUIONIA]b HA OJHOTO YEJIOBEKA.
Pacnipenenenue
OTOILJICHHWEM I10 30HaM 3aCTPOMKH He0OX0auMo npuBecTH B Tabmuue 2.1 [1, 2, 3].

OXBaTa HaCCICHUA

ra3ocHa0OKeHHEM,

ropsYuM

BOJIOCHAOXKECHUEM U

Taouauna 2.1 — OxBart HaceJleHUsI ra30CHAOKeHNEeM, TOPSIYMM BOJ0CHAOKEeHHMEM U OTOIIEHHEM

OTaXHOCTH OxBar OxBar HaceJIeHUs TOPSYUM BOJOCHAO)eHHEM, %o KBaprupsr | UaauBug
3aCTPOMKH | HACEJICHUS v yaJbHOE
razocuaGx | KBapTHPBL Ksaptupsi 6e3 Kaaptupsi 6e3 HEHTPaIH3 | OTOMHTE
CHEEM, C ra30BBIMU ra30BBIX } ra30BBIX OBAHHEIM TBHOE
A BOJIOHArpe- | BOJOHarpeBarese, Bf)I[OHaneBaTeHe oTomeHH | 060pYIO
BaTEIAMU MIPU OTCYTCTBUHU i, TpY HATUYWHN em, % panue, %
LHEHTPAIU30BAHHOIO | IIEHTPAIU30BaHH
ropsTuero OTO TOPSYETO
BOJOCHAOKEHUA BOJOCHAOKEHUA
1 sTakHbBIC
2-x
JTAXKHEIC
3-x
STaKHBIE

2.1.2 KniumaTnyeckue JaHHbIE PaiilOHA ra30CHA0KEHUS

B nanHOM paszzaene He0OX0UMO OMHCAaTh KIMMAT paiioHa ra30CHA0KECHMS.
Knumatnueckre mnapaMeTpbl Il HACEIEHHOIO IYHKTAa TMPUHUMAIOTCS HAa OCHOBAaHUU
HOPMATUBHBIX JaHHBIX [4] U cBOASATCS B TaOnMIy 2.2.




Taouuna 2.2 — KiimmMaTnyeckue nmapaMeTpbl paiioHa ra30CHa0KeH st

Hanmenosanue napamerpa ITapamerp

Temneparypa Bo3ayxa pacyeTHas
(TemmepaTypa HauboJee X0I0JHON
MATUIHEBKH), °C

AOcCo0THass MUHUMAaJIbHAs TeMIIepaTypa
Bo3ayxa, °C

AOcomoTHas MaKkCUMalbHas TeMIeparypa
Bo3ayxa, °C

CpenHss TeMiieparypa Bo3iyxa
OTOMUTEIBLHOTO neproaa, °C

HpOl[OJ'DKI/ITeHBHO CTh OTOIIUTCIILHOTI'O
NeproJIa, CyTOK

CpenHsisi CKOPOCTh BETpa 32 OTOMUTEIbHBIN
TIepUoJI, M/C

[Tpeobnanaromiee HanpaBIeHUE BETpa 3a
nexadpb-heBpaib

2.1.3 UcTounuk razocHaldkeHHs1 HACEJEHHOI0 IIyHKTAa

Heo6xoanMo onucaTh HCTOYHUK Ta30CHA0KEHUS HACEIIEHHOTO ITyHKTA.

3Has cocTaB Tra3o00pa3HOro0 TOIUIMBA, €ro Temiopu3nueckue XapaKTepUCTHKH MOXKHO
OTIpeNIeIUTh IO CBOMCTBAM COACPXKAIIMXCS B HEM MPOCTHIX ra3oB. COCTaB M XapaKTEpUCTHKA
TPAHCTIOPTUPYEMOTO MPUPOIHOTO ra3a JOHKHBI ObITh MPEeACTaBlIeHbI B Tabauie 2.3.

Taoauna 2.3 — CocTaB U XapaKTePpUCTHKA TPAHCIIOPTHPYEMOTI0 MPUPOTHOTO raza

Termnora cropanus,

CocraB rasa IInoTHOCTB, Kr/M°

KK/
Hons B
KOMITOHEHTBI obuem 0, O -y Pi Pi Vi
obveme, J;
Mertan
OTtaH
[Iponan
byran
A3oT

VYTIinekucneli ra3

Hroro:

2.2 T'ogoBble pacxoabl raza noTpedUTEIAMUI

Bunpl motpebnieHuss raza B HACEJICHHOM NYHKTE HEOOXOIMMO pasleuTh Ha CICIYIOIIUE
TPYIIIbL:

1. Pacxop raza HaceJeHUEM JiJIsl TPUTOTOBJICHUS MUILK U TOPSYEH BOJIBI;

2. Pacxox ra3a mpeaupuATHSAMH ~ KOMMYHQJIBHOTO  Xxo3siictBa  (OaHs, OoJbHHUIIA,
XJ1€00KOMOWHAT, KOTEIBHBIC);



3. Pacxon rasa Ha OTOIUIEHHE M BEHTHJIALIUIO XKUJIBIX M OOIECTBEHHBIX 3[JaHUN OT pa3INnyHbIX
UCTOYHUKOB TEIIOCHA0XKEHHUS (KOTEIbHbIE, MECTHBIE OTONUTENIbHBIE YCTAHOBKH);

4. Pacxop ra3a Ha Topsyee BOJIOCHAOKCHHE;

5. Pacxon rasa nmpOMBIIUICHHBIMU IPEANPUATHSIMMU.

2.2.1 HopmaTHBHBIE pacxoabl raza

YILCJIBHBIG HOPMATUBHBIC pPACXOoAbl TCIUIA, OTHCCCHHBLIC K PA3JIMYHBIM HU3MCPUTCIIAM,
npuHUMaroTcs 1o [19, 21] u npousBoauTCA MX MEpecUeT Ha M° rasa 1o dbopmyre:

200
200 __ Qyt)

0 _ 2w 2.1
w = o 2.1)

rue Vy§ o _ yIENbHBIA PACcXOJ ra3a Ha CAMHUILY U3MEPEHUS, M3/r0,u; Q;Z‘)— HOPMAaTHUBHBIH

pacxo]i Teryia Ha X035HCTBEHHO-OBITOBBIE U KOMMYHaJIbHbIE HYXIbI, M/Jx/Tox;
Q7 — HM3ILIas TEIUI0Ta CrOPAaHUs rasa, M/,

2.2.2 I'onoBbie pacxoabl ra3a Ha KOMMYHAJIbHO-ObITOBBIE
HY:KIbI HACEJICHUS

Pacuer romoBoro mnoTpeOseHMs Traza Ha KOMMYHAJIbHO-OBITOBBIE HYKIbl HAaCEJICHMS
NPOM3BOIUTCS HA OCHOBAHUM JAHHBIX TaONHIbI 2.4 ¢ Y4eTOM INEPCIEKTUB pa3BUTHUS MOTpeOUTENeH
rasa.

I'omoBoii pacxon raza Ha X03sICTBEHHO-OBITOBBIE U KOMMYHAJIbHBIE HYX/IbI ONIPEIENIeTCs 10
BBIPAKEHHUIO:

:N-x-V;a”":N-x-Q;”;", (2.2)
H
rae N — 4YHCIO eIMHHI[ TMOTPEeOJICHH; X — CTCICHb OXBaTa ra30CHAOKEHHUEM B JOJISIX
€IMHULIBL.
K mosydeHHOMY TOJOBOMY pacxXxoay JOOaBJICH pacxXoJ Ta3a Ha HYXKIbl HE YYTEHHBIX
IpeanpusaTHii OBITOBOTO 00CTY)KUBaHUS, B pazMepe 5% OT CyMMapHOTO pacxojia Ha WHIUBUAYATbHO-
OBITOBBIC HYKIBI.

PacuerHbIi1 yacoBO#1 pacxo/ rasa onpenesieTcss Kak 0 T0JI0BOr0 pacxoa:

V,=K, V.. (2.3)

7

200

rire K, - koaddumuent yacooro makcumyma [19, 21].
[Tpou3sBeneHHBIN pacyeT AOJDKEH ObITh IpEeACTaBiIeH B Tabnuue 2.5.



Taoauna 2.4 — UncjaeHHOCTh ra30cHa0KkaeMoro HaceJeHUus

OTa)XXHOCTh 3aCTPONKHU Obmee [IpoueHnT oxBara IIpu HanmMuMy B KBapTUpE
HaceJeHHE, | ra30CHA0KECHHEM, C ra3oBeIMH be3 razoBmIx be3 razoBbix
yell % BOJIOHAIrpeBaTEISIMU BOJIOHArpeBaTeeil, npu BOJIOHArpeBaresen,
OTCYTCTBHUH MIPU HATMYUA
LEHTPATN30BaHHOIO LEHTPATU30BaHHOTO
ropsTYero BOJOCHAOKEHUSI ropsTuero
BOJIOCHA0KCHHSI
% Yell. % yeo. % qer1.
1 2 3 4 5 6 7 8 9
YKa3bIBAETCS ATAXKHOCTD
3aCTPOVKH
YKa3bIBaETCS ATAXKHOCTD
3aCTPOVKH
Hroro:




Taouauna 2.5 - Pacxoj raza Ha ObITOBble H KOMMYHAJIbHbIE HY Kbl HACEJIEHUSI

Hopma pacxona . Pacuernpiii
pmap a T'omosoit Koaddurment N
KommuectBo rasa, 4aCOBOM pacxo/
[ToTpeburenu raza . 3 pacxon rasa, Y4aCcOBOI'0
u3Mepurenen M /rox vrox MAKCHMYMaL rasa,
™ M /aac
1 2 3 4 5 6
Pacxoa raza Ha ObITOBBIE HYK/Ibl HACEJTCHUS

[IpurorosneHue Uiy ¥ ropsiaei BOAbI pU
HaJIMYUU Ta30BOM IUINTHI U BOJAOHATPEBATEIIS
(YKa3bIBaeTCsl ATAKHOCTH 3aCTPOMKH)

[IpuroToBneHue MUK U TOPAYEH BOJIBI IIPU
HaJIM4UU B KBAPTHUPE Ta30BOM IUIUTHI U OTCYTCTBUHU
LEHTPATU30BAaHHOTO FOPSYET0 BOJOCHA0XKEHUS U
BOJIOHarpeBares (yKa3bIBaeTCs 3TaXHOCTh
3aCTPONKH)

[IpuroroneHue Uy ¥ ropsiaei BOAbI pU
HaJIMYUU Ta30BOM IUINTHI U LEHTPAIM30BaHHOTO
ropsiuero BogocHa0xeHus (yka3biBaeTcs
ATaXHOCTH 3aCTPOUKH )

ITpoune notpedburenn, 5%

Hrtoro

Pacxoa raza Ha KOMMYHAJIbHBIC HYKAbI HACCJICHUSA

bans

X11e00KOMOUHAT

BboapHMIIA

CTOJIOBBIE

Hrtoro




2.2.3 I'opoBbIe pacxoabl ra3a Ha OTONJIEHHE U BEHTHJISIHIO
JKMJIBIX M 0011eCTBEHHBIX 3aHMNI

l'ogoBoii pacxon ra3za Ha OTOIJICHHE W BEHTWISIUIO KWIIBIX W OOIIECTBEHHBIX 3/IaHUN
onpenenum 1o ¢opmye [5, 6, 19, 21]:
t(m_tca t(m_tca Fn
. P- + Z KlK . P- . qo Bl P 0
teu - tp.o teu - tp.e 770 ’ QH

rIe Q,, — rooBOH pacxo[ ra3a Ha OTOIUIEHUE U BEHTWIALUIO, M /ron;  t, — pacdeTHas

0,,=24-(1+K) , (2.4)

TeMIepaTypa BHYTPEHHETO BO3JyXa OTalUIMBaeMblX 3aaHui, °C,; t , — pacdyeTHas TemIeparypa

p.o
Hapy>KHOTO BO3JyXa Ui MPOEKTUPOBAHUS OTOIUICHUS, IPUHUMAETCS PaBHOM cpelHell Temreparype

HAapy)XHOTO BO31yXa HauOOJee XONOAHON NATUIAHEBKH, {,, — PAcyeTHas TEMIEpaTypa HapyKHOTO

BO3/lyXa JUIs NPOCKTUPOBaHMs BeHTWLiLmu, °C (Tabmuua 1.2); f,, — CpeiHss TeMieparypa

HApy»KHOTO BO3AyXa 3a OTONUTENbHbIM mnepuon, (tabmuma 1.2);K,K, — xo3¢p¢unueHTs!,
YUYUTBHIBAIOIINE pacxo/bl Teruia Ha otoruieHue (0,25) u BeHTHIIAIMIO o0IecTBeHHbIX 31anuii (0,6); Z
— CpeJHee YUCIIO 4acoB PabOThl CUCTEM BEHTHJISALMM OOLIECTBEHHBIX 3/1aHui (16 yacoB B CyTKH); 7,
— TNPOJOJDKUTENBHOCTh OTONMTENBHOTO Iepuoja B cyTkax (tabmuua 1.2);F — oramumBaeMas

IUIOIIAAb JKUIBIX 31aHUH, M’ n, — KIIJ] oronuTenpHoi cucremsl (LeHTpanbHOe oToruieHue — 0,85,

3
MectHOe otomieHue — 0,75); OF — Husmas pabodas TEIUIOTa CTOPAHUS rasa K[/ m (Tabmuna

1.3); g, — yKpyIHEHHBII IOKa3aTelb MAKCUMAaIbHO-4aCOBOIO Pacxoja TEIlla Ha OTOIUIEHHE JKUIIBIX
smannit (kJDK/9 M°).
Pacnipenenenne mnorpedureneld Teruia MO WCTOYHMKAM TETUIOCHAOXKEHUS JOHKHO OBITh
npuBeJeHO B Tabnuie 2.6.
Pacxon raza Ha oTomieHWE KWIBIX 3/IaHUHA OT IEHTPAJIBHOTO OTOIUICHHS COCTABHUT, THIC.
3
M /Toxn:
_ Kom
Qofaxam _ 24 t(-:H tcpa . qa FM 'na (2 5)
o - t —t Kom.Qp.lo3’ :
6H p.o 770 H

oy 2
rae F'?™ - xuas I0mans, oTaliuBaeMasi OT HEHTPAIbHOIO OTOIICHHUs (KOTEJIbHOM), M7, " -

KII/] oTonuTenbHOM CUCTEMBI KHIIBIX 3JaHUN OT KOTEJIbHOM.

Pacxon ra3a Ha OTOIIJICHHUC KHIIBIX 3I[aHI/II‘/’I OT MCCTHOT'O OTOIIJICHUA

t _t 'FM . n
Q=04 o, oo T (2.6)
—t Kom )P 103
6H p.o 770 H
rue F" - xwias miouiajap, OTaIUIMBaeMass MECTHBIMH IpHOOpamH, Mz; n" - KIIJ

OTONHUTEIHLHON CUCTEMBI MECTHOT'O OTOIIICHHS SKHJIBIX SHaHHﬁ.
o 3
Pacxon ra3a Ha OTOIIZICHUC OGH.IGCTBGHHI:IX 3JaHHUHN OT KOTCJIbHBIX, ThIC. M /I‘O,Z[Z

2.7)

QoAKom — 24K t(m _tcpﬂ . qu ngom 'I’lu
’ { _tp.o ngom'sz'103

6H

Pacxop ra3a Ha BEHTHIISIMIO OOIIECTBCHHBIX 3/JaHUK OT KOTCJIBHBIX, THIC. M°/TOx [6, 8]:

8.KOM t(m - tc .0 qo . F;O'wm . no
Qo. =7- ; tl’ e > 103 , (28)
en  “pe 7, ’ QH ’

rue F ™" — peHTUIHMpYeMasl IIOIA1b OOIECTBEHHBIX 3[aHUH, M,

10



Taouauna 2.6 — Pacnipenesnenue norpeduTesieid mo HCTOYHUKAM TEIUIOCHAOKEHU S

HcTouHMKH TETI0CHA0KEHUS KIII cuctem oTorieHus
OTaXKHOCTh lasudpunupyemoe | Hopma nHa 1 Obmas MECTHOC HEHTPAJILHOC
3aCTPOVKH HaceJIeHUE, Yell. YyelloBeKa, M? | INIOIIAAb, M2 OTOIICHUEC OTOIJICHUC HEHTPAJILHOC MECTHOC
o IO b, o, IO b, OTOTUICHUE OTOIICHUE
M M
1 2 3 4 5 6 7 8 9 10
1. OTomienue KHJIBIX 3AaAHUNI
YKa3bIBA€TCS
ATaKHOCTh
3aCTPONKH
YKa3bIBaeTCs
ATAXXHOCTh
3aCTPOVKH
Hroro:

OTomieHue 00IeCTBEeHHBIX 3AAHMI

onpenensiercs B pazmepe 25% 1uiomaan
JKIJIBIX 30aHUN

3. BenTnasiuusa o0miecTBEHHLIX 3MaHUMI

npuHuMaercs B paszmepe 40% ot momanu
OOIIECTBEHHBIX 3IaHUN

11




2.2.4 I'onoBoii pacxoj raza Ha ropsiuee BoJ0CHa0KeHNe

I'omoBoii pacxon raza Ha LIEHTPaJIM30BaHHOE ropsiuee BOAOCHAOXKEeHHEe OT KoTelabHOU (0, )
ompenensercs mo Gopmye:

60—t 1
0,=24-q,,-N-|n,+(350-n,)-—=-f|- : (2.9)
' 60—1; 7,9,
rae q., - YKpPYIHEHHBId IIOKa3aTelb CPEJNHEYaCOBOIO pacxoJa TeIula Ha ropsdee

BOJIOCHAO)KEHHE C Y4YeTOM OOIIECTBEHHBIX 3JaHMM, KJ[)K/4en. "yac, mMpW HOpME pacxoja BOJbI Ha
ropsiuee BopocHaOxkenue 105 i/(wen.-cytkm), mpuHumaem 1272 k/lx/gen. ywac [1, 8]; N - uucno
KUTEIeH, NOJIb3YIOIIUXCS TOPSYUM BOJOCHA0XKEHHEM OT LIEHTPAIN30BaHHBIX UCTOYHUKOB; 71, - YHUCIIO

JHEeW OTONMTENBFHOTO Mepuoja B CyTKax; ¢, M ¢, - TeMIepaTypa BOJOIPOBOIHOH BOJbI B JETHHH U

3UMHUI nepuoapl, °C, IpU OTCYTCTBUU JAHHBIX IPUHUMAETCS PaBHOM COOTBETCTBEHHO +15°C n
+5°C; B - xoabdunmeHT, yIUTHIBAIOIINN CHIDKCHHE pacXo/ia TOpsYeii BOJBI B JICTHHH MEPUOJ, TIPH

OTCYTCTBUM HaHHBIX, npuHumaercs paBHbiM 0,8; 77, - KIIJ] xorenbHoi; QF — Huzmas pabodas

TemyI0Ta cropanus rasa, x/Joic/m’; 350 - 4iCIIo CYTOK pabOThI TOPSYEro BOJAOCHAOKEHHUS B TONY.
W3 obmiero pacxoja ra3a Ha ropsidee BOJAOCHA0KEHUE BBIJICITUM PacXo]l Ta3a 32 OTOMHTEIIbHBIHI

o
2.62

M’/ 200 ) u nerrnit nepuoxn (O, m* / 200):

2.6

ce3on (Q

o n()
0% =24-q., - Noo S (2.10)
6 p

— JIETHUW MEPUOJ

60—t 1
"=24.q -N-(350-n ) —=. ,
Q qbe ( (1) 60—t3 ﬂ UQ-Q;-I()}

26

2.2.5 PacueTHbIe YacoOBble PAcX0/bl ra3a Ha OTOIIEHHE U BEHTHJISAMIO "KUJIBIX
M 00IIeCTBEHHBIX 3aHUK

MaxkcuMabHBIM YaCOBOM pacxoji ra3a Ha OTOIUICHHE W BEHTHUJISIIUIO JKIJIBIX U OOIIEeCTBEHHBIX
3MaHui ompeaensercs mo dopmyde [19, 21]:

os _ 4, F
Q —

pu P
0,1,
rac q 0 pryHHGHHBIfI I1O0Ka3aTCJIb MAKCUMAJIbHO-9aCOBOT'O pacxozna TCIIJIa HA OTOIINICHUC KUJIBIX

: 2.11)

o 2 o
smanuii, Ko/ (% ‘M );F — IUIOLIA/b OTAIUIMBAEMBIX WJIM BEHTHJIMPYEMBIX 3aHHUM, MZ;Q,f -

3 .
HHU3MIas pa60qa51 TCIJIOTA CrOpaHus rasa, K;Z]Ofc / m s, — KIIJI oTonuTenbHOM CUCTEMBI.
Pacuer nokasareneii mpoBoauTcs B TaONUIHOM popme (Tabmuia 2.7.)
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Taouauna 2.7 — PacyeT 4acoBbIX PACX0/10B ra3a Ha OTONJIEHHE U BEHTHISIIIUIO KHJIbIX
H 00IeCTBEHHBIX 3JaHUH

HcrTounnk [Lnomane Gos p Mo YacoBol pacxon

H 2

3 2 2. 3
TETJIOCHAOKEHUS 3IaHUIA, M kJK/(M?- 1) K TTic/v rasa, M*/a

OToIIeHNE KUIIBIX 3MaHUH

MecTtHEIE OTOIIMTCIIBHBIC

YCTaHOBKHU
KortenrHas
OroruieHne o0IECTBEHHBIX 30aHUI
Korenbnas ‘ ‘ ‘ | |
Beuruisnus oOmecTBEHHBIX 3MaHUN
Korenbnas ‘ ‘ ‘ |

HToro mo HEHTPAJIbHOMY OTOIJICHHIO:

HT0ro MecTHBIM OTONHUTEILHBIM YCTaHOBKaM:

Hroro mo nmocenky:

2.2.6 PacueTHbIil 4acOBOM pacxo/ ra3a Ha ropsiuee BOI0CHa0xkeHHe

PacuerHbIif yacoBOil pacxo/1 ra3a Ha Topsiuee BOJOCHA0KEHUE ONpeensieTcs o Gpopmyre:

Qo
) — 2 | Zescpc
QL.e.p 24

rie Q.,, - DacueTHbII YacOBOH PacXol raza Ha ropsiee BOJOCHA0KEHHE, My 2 - kKodbQUIHEHT

, (2.12)

HepaBHOMepHOCTH; 07, - CPEAHECYTOUYHBIN PACXOJ ra3a Ha ropsuee BOJOCHAOKEHHUE, OTPEACIACTCS

2.8.cp.c
JICICHHEM TOJIOBOTO pacxojia ra3a 3a OTOMHTENbHBIN ce30H, () , Ha YHCIO JHEH OTOMUTEIHHOTO
nepuoa.

2.2.7 PacueTHbIe YacoBble PacXoAbl ra3a Ha OTOIVIEHHE U BEHTHJISALIUIO
COCpPeI0TOYEeHHBIX NOTpeduTe el

Pacxo/ rasa Ha OTOIUICHHE GOJNBHHLBI OT KOTEIBHOM, M /4 [5]:
3,6:11-q, -V, -(¢t,—t,) (1+&)- B,

6on
yoor = . (2.13)
n-Q,
Pacxo,u ra3da Ha BECHTUJIALINUTIO GOHBHI/H_U)I oT KOTCHBHOﬁ, M3/LI:
3,6-q. -V, -(t. 1)
6on ’
pio 2 T m el (2.14)
1m0,

rac 1,1 - KO3(1)(I)I/H_[I/ICHT, yLH/ITBIBaIOH_[I/If/'I JOITOJITHUTCIIBHBIC HOTepI/I TCIIJIOTBI B CHCTEMEC

OTOIIJICHUA, qa’qe - y,I[eHbeIe OTOIIUTCIIBHBIEC W BCHTUIIAIMOHHBIC XapaKTepI/ICTI/IKI/I 3,Z[aHI/II>'I,

Bm /(m® -°C), npuanmarorcs 1o [1]; V, - 06beM 31aHus GOTBHUIIBI 10 HAPYKHOMY 0OMeEpY, Mt -

8

TeMIepaTypa BHYTpeHHero Bo3ayxa, ~C, 1 GONBHUIBL /, - pacdeTHas TEMIIEPATypa Hapy»KHOTO

[0 o
BO31lyXa, C; & - Ko>pQUINEHT, YYHTHIBAIONIMI 3aTpaThl TEIUIOTHI HA  MOMAOTPEB
UH()UIBTPAMOHHOTO BO3yXa, B 3J@HUAX C MPUTOYHOHN BeHTwsAued &=0; [, - TemneparypHbli
k03 pumeHT:
30+¢
B =1+0,6 —=, (2.15)

l@ _tO
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2.3 OnpenesieHne pacxoa0B raza NpoOMbIILICEHHBIMH MOTPEOUTEISIMH

Pacxonnr

raza 10 TMPOMBINUJICHHBIM TMPCANIPHUATUAM  OINPCACIIAIOTCA Ha

OCHOBaHUU

TEXHUYECKOH XapaKTePUCTHKHU IPUMEHIEMOT0 Ia30BOr0 000PYI0BaHMS U 3aHOCATCS B TaOIUILy 2.8.

Ta6auna 2.8 - Pacxoapl raza npoMbIILICHHBIMH NOTPeOUTEIIMHA
No HaunmenoBanue INomoBoit Koaddumnment Yacosoit
n/n NPEaIpPUATHIA pacxon rasa, 4acoBOT'O pacxop rasa,
TBIC. M*/TOT MaKkcuMyma M*/q

1

2

3

4

Hroro:

2.4 O0mmii pacxoa ra3a 1o HaceJJIeHHOMY MMyHKTY

[IpoBeneHHbIE pacyeThl MO ONMPEAETICHUIO PACXOAOB ra3za MO BCEM MOTPEOUTENSIM TOJIKHBI

ObITH NpHBeeHBI B TabuIe 2.9.

Ta6auna 2.9 - Pacxoasl ra3a no norpeduTe/siM HaceJICHHOT0 YHKTA

Howmep
HNpEaIpUATHUSL
Ha cXeMe
ra3ocHa0XeHus

Haumenosanune
IPEANPUITUI

I'onoBoii
pacxo[ rasa,
TBIC. M>/TOJT

Yacosou
pacxon rasa,
M3/4

Pe3ynbTaThl BceX BBIMOTHEHHBIX PACYETOB IO PacxojaM ra3a cBOAsITCs B Tadimiry 2.10.

Taoauna 2.10 - O0mmii pacxoa ra3a 1o HaceJeHHOMY IMMYHKTY

HaunmenoBanue
noTpeduTenei

l'onoBoii pacxon rasa,
TBIC. M3/TOT

YacoBoii pacxon rasa,
M/

MUY U TOPsTYeil BOJIbI)

brITOBBIE (Ha MPUTOTOBIICHUE

MecTHbIE OTONUTENBHBIE
YCTaHOBKHU

[Ipoune moTpedburenu

OO0mmii pacxoa nmo ceTiM
HHM3KOI'0 1aBJIeHHUS
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HaumeHnoBanue l'onoBoii pacxon rasa, Yacosoli pacxon rasa,
noTpeouTenei TBIC. M3/TOT M3 /4

OToruteHne, BEHTWISALUS |
ropsiuee BOJAOCHAOXKEHNE
KHITBIX H OOIIIECTBEHHBIX
3aHu

KommyHanbHbIE HYKIBI
HACEJICHHOTO MyHKTa

[TpoMbIlIEHHBIE HYKIbI
HACEJICHHOTO MYHKTa

OO0mmii pacxoa nmo ceTiM
CpeaHero AaBJeHUs

OO0ummii pacxoa mo
HACEJIECHHOMY NMYHKTY

[TonydeHHble BEIWYMHBI PAcXOJOB IO3BOJAT CHENaThb IPABWIBHBIM  BBIOOP CXEMBbI
ra3oCcHa0KeHHUs HACEJICHHOTO MYHKTA, a TaKXKe MPOBECTH €€ ONTUMAaJbHBIA THPABIMYECKUI pacueT
[16, 17].

2.5 Bb100p cxeMbl ra30CHA0KeHUSI HACEJICHHOI0 ITyHKTA

Oco0OeHHOCTH TUIAHMPOBKM W 3aCTPOMKH  HACEIEHHOTO IMYyHKTa, CTENeHb OXBara
ra3ocHa0XKeHUEM Pa3IMYHBIX MOTPeOUTENCH, MUPUHA YIWMYHBIX MPOE3J0B W HAIMYNE WHXCHEPHBIX
KOMMYHHUKAIMH, KIMMAaTHYECKUE M TEOJIOTHYECKUE YCIOBUS — BCE ITO JOIKHO OBITH YYTEHO MPHU
ra30CHa0KCHHH.

Paccuer oONTHMAaJIbHOrO KOJHYECTBA Ta30peryisTOPHBIX MyHKTOB Imukadueix (I'PIILI)
MPOU3BOAUTCA HA OCHOBE TEXHUKO-3KOHOMHYECKOro pacuera ucxonasa u3 croumoctu ['PIIII nu
ra3ornpoBOJIOB, IJIOTHOCTH Ta30MpPOBOJHON CETH, YACJIBHOTO pacxoja Tras3a, NPUXOJSALIErocs Ha
OJHOTO KUTEJII U BO3MOXKHOTO Tepemnaaa aasiaeHud rasza [7, 9, 10, 12]. Ymensmenue uncia ['PITLI
MPUBOJIUT K CHIKEHUIO mpuBeneHHbIX 3arpar B ['PIIII u moaBoasmum ra3zompoBoiaM CpPEeaHETO
JABJICHUs, OHAKO MPH 3TOM YBEJIMUYUBAIOTCS MPUBEICHHBIC 3aTPAThl B PACIPEICIUTEIIbHbIE CETU 3a
CUET YBEJIMYECHHUS CPEAHErO TUaMeTpa ra30npoBoa HU3KOTO TaBICHUS.

Ontumaneubiil paguyc aerctBus (Rony) [P, M [19, 21]:

Rom =1,68 58P 09810 0075+0,003m/100) 24 (Q,..//F)>'43), (2.16)
rae S — croumocth oanoro HIPIT ¢ yuerom ero moHTaxa, pyo.; - BO3MOJKHBIN Ilepenaj

JIaBJICHUS ra3a B paclpelesuTeNIbHOM CeTH HU3KOro naiieHus, [la; - K03 OHUITMEHT TUIOTHOCTH
o 0003 m
l;!}l = D_DD |'5 +W
CETH HHM3KOIO ABJICHUS, ; M — IUIOTHOCTh HaceneHus, 4den./ra, m=N/F (N —
YUCJICHHOCTh HacelieHus; F — muiomans 3acTpolku, ra); € — yAeJIbHBIH YacoBOM pacxon Tra3a Ha

OIHOTO XUTEJI, M3/qen.q.; Q anAH. - YaCOBOM pacXo]l ra3za HU3KOTO JaBJICHUS, M3/q.
2.6 I'mapaBiInyecKui pacyeT ra3onpoBoi0B HU3KOI0 JaBJICHHSA

ITocnenoBarenbHOCTh TUAPABIMYECKOIO pacdyeTa BHYTPHUIBOPOBBIX TIa30IPOBOAOB HU3KOTO
nasienus [19, 21]:

1. mpoeKkTHpoBaHME Ta30BBIX CETeW HHU3KOrO JaBIEHUS IO TYNHUKOBOM cxeMe (Ha
reHEePAIbHOM IIJIaHE HACEIICHHOTO MyHKTA);

2. pa30uBKa Ta3onpoBOJa HA YYAaCTKH ONMPEACIICHHOW JIUHBI M pacxoja raza (Hymepanus
HAYMHAETCS C CAMOTO y/IaJIECHHOTO y4acTKa);

3. pacucT CpCAHUX YACIBbHLIX TIOTCPL [JAaBJICHHUA Ha pacquHoﬁ JJUHUU OT TOYKHU
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MOJIKJTIOUYEHUS K pacIpeieIuTeILHOMY ra30IIpOBOIY 0 HanboJiee yaaleHHoro 3aanus, [1a/m:

AP
R(fp =— 2.19
’ Kwm-lccy s’ (2-19)
riue AP — wHopmatuBHBIM mepenan nmasienws, [la, [19, 21]; ky — xoaddummenr,

YUYHUTBIBAIOUIMIA MECTHbIE cONPOTUBIEHUS, 10%; loyy s — CyMMapHast JUIMHA PACUYETHOM JTUHUH, M.

HeobOxomumo ompenenuts kodhdUIMeHTsl 3TaXHOCTH ki, U 3actpoiiku k,. [lpuBencHHBIC
KOA(pUIMEHTHl Ui pa3iMYHbIX BapHAHTOB 3aCTPOUMKH: M OJHOITAaXHOW OJHOCTOPOHHEH
3actpoiiku coctaBisieT 0,5K.;; Ui OHO3TaXXHOM NBYXCTOpoHHEH 3acTpoiiku — 1,0 K.y AByX-Tpex
ATa)kHasl OAHOCTOPOHHSI 3acTpoitka — 0,5 Kypo.3; ABYX-TpeX 3Ta)kHas IBYXCTOPOHHsS 3acTpoiika — 1,0
k3T.2—3;

4. yCTaHOBJIEHHME IMAMETPOB Ta30MPOBOJIOB YYACTKOB HA OCHOBAaHHMM CpEIHEW YIEIbHOU
noTepe JaBJICHUS W PACUETHBIM pacxojaM ra3a Ha COOTBETCTBYIOLIMX YYacTKax CETH, C
ONpeJIeTICHUEM JEHCTBUTEIBHBIX YACIbHBIX IOTEPh JaBICHUS;

5. KOppEKTHUPOBKAa pacueToB B Clly4ae, €CIM HEBSI3Ka K paclojaraéMoMy JIaBJICHHUIO
npesbimaer 10%.

I'mapaBnarueckuii pacuer BhIMoNHAETCS B Tadbmuie 2.11.

Tab6uamna 2.11 - 'mapasianyeckuii pacyeT TYNMKOBOI0 y4acTKAa ra30NpoBo1a HU3KOIO0 AaBJICHUSsI

ool Qi | Qe | Qe | dixS. | Ap/l | Ap, | Jenemme raa, Tla
ydactka | M /1 M/ /4 mmxmm | Ila/m I1a B HauaJe | B Hayaje
1 2 3 4 5 6 7 8 9 10
BeTKa 1
BETKA 2
BETKa 3

2.7 'mapaBiauyecKuil pacyeT ra3onpoBoaa CpeaHero 1aBjleHus

B ciyyae BO3HMKHOBEHUSI aBApUIUHOIO PEKUMA IIPU OTKITFOYEHUH T'OJIOBHBIX YYaCTKOB CJIE€BA U
CIpaBa OT TOYKM MUTAHUs, KOJIbLIEBON ra30IIPOBOJ CPEIHETO JaBJICHUS IPEBPAILAETCs B TYIUKOBBIM.
JlnaMeTpsl y4acTKOB KOJIbIIa B JAHHOM CJIy4ae, ONPENEIIOTCS KaK JUIsl pacueTa TYNUKOBBIX JIMHUI
Opd  OrpaHMYEHHOM Ta30CHAOXEHMHM TMOTpeduTeNnedf, Tmociae Yero CceThb Tra30CHa0XKeHHS
paccUuThIBAETCA MPU HOpMAIBbHOM pexkume [19, 21].

ITocnenoBarenbHOCTh TMIPABIMUYECKOTO pacyeTa ra30npoBOIOB CPETHETO NABIEHUS:

1. mpoeKkTUpOBaHUE TA30BbIX CETEH CPEAHETO AABJICHUS IO KOJIBIIEBOM cXxeMe (Ha TeHepabHOM
IUTAaHE TI0CEJIKA), C COCTABJIIEHUEM pAcdyeTHOI'O BapuaHTa JUld aBapUUHBIX U HOPMAJbHOTO PEKUMOB
9KCIUTyaTalluu. ¥Y3JIbl CETH HYMEpPYIOTCS, 0003Ha4YaroTCs JUIMHBI y4yacTKoB. HauaneHoe naBneHue rasa
B T'a30IIPOBOJIE CPENHETO AABJICHUS IMPUHUMAETCS MAKCUMAJIbHBIM, & KOHEUHOE IIPUHUMAETCS TaKUM,
YTOOBI MPU MAaKCUMaJIbHOM HAarpy3Ke ceTH 00eCneurnBaJoch MUHUMAIBLHO JI0IyCTUMOE JIaBJIEHUE Tra3a
nepen peryasaropamu ['PII.
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Bennuuna naBnenus onpeaessieTcs o Beipaxenuto, MIla:
P,=P,.+P.+n, (2.20)
rae P. - makcumanbHOE JaBiieHHE ra3a mepes ropenkamu razoBoro obopynosanus, Mlla; P -
HOTepU JaBieHUs B ceTw norpebutens, Mlla; n - nmorepu naBiaeHUs B peryjsaTope, apMmarype |

ob6opynoBanuu I'PII (mepenan napnenus B I'PIT Mmoxxer coctaBnste 5%);
2. pacyeT nuaMeTpa KoJblla CXeMbl razocHa0xenus [19, 21]:

v, =059-3 K, -V, (2.21)

i=l1

rae V) - pacyeTHblii SKBUBAJICHTHBIA 110 CO3/aBAEMON MOTEpE [ABJICHUs PACXo] rasa

BCEMH TOTPEOUTENSIMU Tra3a B aBapUHOW CHUTYaIlHH, M V.- pacueTHbId pacxon rasa i-

1

noTpeduTenem, M3/q;K06, - ko3¢ unreHT 00eCTIeUeHHOCTH Ta30M i -TO MOTPEOUTENS B aBapUHHOM

CUTYallNH; Acp - CpeIHEKBApaTUYHBIN Mepenajl TaBICHUS B CETH, kIla?/m:
L, PP
@ L1-L

rne P,, P, — aOCOJIOTHbIC BEITMYMHBI JaBICHUS T'a3a, COOTBETCTBEHHO, B HaYajle U KOHIIE CETH,
klla; L, - TPOTSHKEHHOCTh pacueTHOTO Koibha, M; 1,1 - ko3pdUIMEeHT, yIUTHIBAIOIIMK MOTEpH
JaBJICHHUS B MECTHBIX CONpPOTHBIEHUAX. [lo HOMoOrpamme, NpeacTaBIeHHONM B HUCTOYHMKE [21],
HE00X0UMO M0100paTh IUaMeTp ra3onpoBO/ia CPETHETrO AABIICHUS;

3. Onpenenenue pacxoa0B MOTpeOUTENEH Ta3a, C y4€TOM HEOOXOAUMON MX 00ECIIeUeHHOCTH,
CYMMHPOBAHHEM PACX0Jla KKJIOr0 y4yacTKa, HauMHas OT MOCJIEeIHEro NoTpeOuTes 0 HapaBICHUIO
k I'TPII. [laBneHue rasa y moclieHEro MOTPEOUTENs] HE JOJDKHO MOHMXKATHCS HHMXKE MHUHUMAIILHO
JIOITyCTUMOTO 3HAYEHUSI.

JlaBiieHue ra3a B Hauase nepBoro ydactka Ha Beixoae u3 ['TPII cocrasnser P, = 0,3 MIla.

JlaBnenue rasza B kKoHIie yuactka (MIla), onpenensercs mo ¢popmyre:

P. =P —A-L,, (2.22)

rae A-L,— pacdyeTHas JUIMHA y4acTKa ra3onpoBoa, M;

4. pacucT MHUHUMAJIBHBIX AOWUAMCTPOB OTBOJOB K COCPCAOTOUYCHHBLIM HOTpe6I/ITeJI$IM npu
pacyeTHOM TUAPABINYECKOM PEKUME.

FI/II[paBJII/I‘-IGCKI/Ie PAaCUYCTBI MOKHO BBITTOJIHUTL C IPUMCHCHUCM HOMOI'PAMM IJId ONPCACIIC
MOTEPh JIaBJICHUS B Ta30MPOBOIAX W AKBUBAJICHTHBIX uH [21] (puc.2.1 u 2.2).
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Pucynok 2.1 - Homorpamma 7151 onpeeneHust Pucynok 2.2 - Homorpamma 1yist onpeneneHus
IMOTCPb AaBJICHUA OKBUBAJICHTHBIX MJIMH

B Fa3OHpOBOI[aX HHU3KOT'O JaBJICHUA
[M'uapaBnuyeckuii pacyeT BHIMOIHAETCS B Ta0auIe 2.12.

Tabnuua 2.12 - I'mapaBnudeckuii pacyeT TyMMMKOBOTO y4acTKa ra30MpoBO/ia CPEAHETO IaBICHUS

Ne yuacria L Q3pi’ d,xS, Ap: [laBnenue raza
' M4 MMXMM B Hauaje B Hauaje
1 2 3 4 5 6 7
ITPII-1
1 - IOT'PIT

HpI/IMepBI PACUCTHBIX CXEM FaSOCHa6)KeHI/IH, BBIIIOJIHEHHBIX C IIOMOIIIBIO CHGL[I/IaJIbHOfI
nporpamMmmbl AO «'unponuuras» r. CapatoB, NpeICTaBICHbI B TpUIoKeHUu I

2.8 Ilonoop peryasitopos nasiaenus aias I'PTTI
B nensix cHmkeHUs JaBieHUs ra3a 70 3aJaHHBIX MOKa3aTeNel U MoAAepKaHus €ro B CUCTEME,

npexycMaTpuBaeTcs ycraHoBka B cucreme rasocHaOxkenwst ['PIII, mpoexkTupoBaHne KOTOPBIX
CBOIUTCA K TOJA0OpPY HEOOXOAMMOIO pEryisTopa OaBICHHUS M WIH BBIOOPY MOAXOASIIEH MapKu

TPIILI (puc. 2.3) [7, 21].

18



Pucynox 2.3 - O6opynosanue I'PITIHI

Ha ocHOBaHMM JaHHBIX THUIPABIMYECKOTO pacyeTa TIa30MpOBOJOB HU3KOTO JaBJICHUS
OIpeNieNsIeTCsl MPOMYCKHAsi CIIOCOOHOCTh MOAOOPAaHHOIO PETYJATOpa NPU H3BECTHBIX BEJIMYHMHAX
HAYaJIbHOTO M KOHEYHOTO JABJICHHS Tasa Mepe] PerysITopoM. 3amac MpOMyCcKHONH CrocoOHOCTH MO
cpaBHeHUIO ¢ mpousBoauTeabHOCTRIO ['PIILL, momken ObITh B mpenenax 15-20%.

Tun 'PIIII #HeoOxoaumo momodparh MO XapaKTEPUCTHKAM PETYJSTOpa JaBJCHUS Trasa, MpH
ATOM TIPOBEPSsI MPABWIBHOCTh €ro Kod(hPHImeHToM 3arpy3ku (IpaBUIIBHBIN MOI00p pEryisTopa -
k02 puumeHT umeet Hu3mM npeaen 15%, Beicimii npenen 85%):

K=V siepnVpmas100%, (2.22)

1€ Vyuwepn — PACUETHBIN 4acoBOM pacxoj rasa Ha ILII'PII, M3/q; Vp.max — MaKCUMaIbHBIN
4acOBOM pacxoj rasa Jyisi JaHHOTO TUIA PETyJsTopa AaBJICHHUS, M/a.

Ecnmu ycnoBus paboThl perymsTopa OTJIMYAIOTCS OT MACHOPTHBIX, AeNaeTcs Mepepacder
MIPOU3BOUTEIHHOCTH Ha paboYre yCIOBUSI.

[IpomyckHasi crIOCOOHOCTh PETryNSITOpa, MPU OTIIMYUU YCIOBUH €ro paboThl OT MACIOPTHBIX,
ONPEAEIISETCA MO BHIPAKECHHUIO, M/

P ¢
Vo=V . ox ,
g Pl g, \plp,

rae V, - pacxoj rasa COINIaCHO MACHOPTHBIM JaHHBIM, M3/q; P_ - BxomHOoe abcomoTHOE

(2.23)

JaBJIeHHE Tasa, oTiauyarouieecs oT mnacrnoptHoro, Mlla; @, - xo3ddunment, 3aBuCAIIMA OT

OTHOIIICHUS BXOJHOTO JaBJCHUS Ta3a K BeIXoAHOMY [7, 20]; P - BXomHOE abCOMIOTHOE MacOPTHOE

68X

JaBJICHHUC Ta3sa, MHa; L - INIOTHOCTBb ra3a nacCriopTHasd, KI‘/M3; P, - HIOTHOCTb I'a3a OTIIMYHaA OT

IACIIOPTHOM, KI/M’.

st mombopa perynsaropa AaBJICHUS Ta3a UCXOAHBIMHU SIBISIFOTCS JaHHbBIC, NIPUBEIACHHBIC B
tabmuie 2.13, mpu 31oM npomsBoauTenbHOCTh ['PIIII momkHa OBITH NpUHATA TO JaHHBIM
TUIPABIMYECKOTO pacdyeTa ra30MpoOBOIOB HU3KOTO JABJICHHS, a BXOAHOE aOCOMOTHOE JIaBICHHE Tra3a
MPUHSTO MO JAHHBIM THIPABIMYECKOTO pacueTa ra30npoBOIOB CPEIHETO IaBJICHHUS.
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Taoauna 2.13 — /lanHble 1J14 10A00pPa PeryJsiTOpPoOB 1aBJIeHUS ra3a

IToka3zarens Howmep I'PIIII
1 2 3 4 5

[Ipon3BoAUTEIBLHOCTD
TPIIIIIL, v/
Bxoanoe
a0COJIIOTHOE
naBneHue raza, Mlla
Bxonnoe
a0COJIFOTHOE
MacrnopTHOE
naBneHue raza, Mlla

PesynbraThl mombopa peryiasTopoB AaBleHHS Ta3a W TUNOB npoektupyemoro ['PII momxHel
OBITH MpecTaBIeHBI B TabauIE 2.14.

Taoauna 2.14 — Tunsl I'PII u perynsitopsl 1aBjieHUst

Howmep LLIT'PIT Perynstop [Iponycknas Tun HITPIT
JaBJICHUS CIIOCOOHOCTH
perymnstopa
1
2
3
4
5
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3. 'a3upukanus NPOMbIILIEHHOTO NPeANPUATHS
3.1 OnpenesieHue THIIA TA30BOT0 000rpeBaTeJIst

OtormieHne MpPOM3BOACTBEHHOIO 3/1aHUS BO3MOXHO 3a CUET MPUMEHEHMS HH)KEKIIMOHHBIX
ropenok, obecneunBaroOmMX >PPEKTUBHOE HCIIONb30BaHUE Tra3a. K HHKEKIIMOHHBIM TOpeIKam
OTHOCSITCSL Ta30Bble TOPENKU HH(PPAKpaCHOTO H3JIyYEHUs, MpeIHAa3HAYCHHbIE MJI1 OTOIJICHHS
noMeIieHuil 00mbIoil BEICOTH (0T 4 10 20 METPOB) WIIM CO 3HAYUTEIILHBIMU TEIUIOBBIMU IOTEPSMHU.
CocTosIT NaHHBIE TOPEJKH W3 OJIOK-TOPEIKH W TEIUIOOOMEHHOM TpyOBbl C TEMIIepaTypod Ha
nosepxHoctu 400-550 °C [20, 22]. O6opynoBaHue 00J1aaeT MOBHIICHHON Y3P(EKTUBHOCTHIO 32 CUET
OoTpakaromiel mapadoJibl, Paclo0KEHHOW Haa TPyOOi, CIIOCOOHONW KOHIIEHTPUPOBAHHO HAIPABIATH
TEIUIOBOM MOTOK CBEPXY BHH3, C ITOMOIIBIO CUCTEMbI YIPaBJICHUS MPUOOPOB MOKHO OTAIIMBATh HE
BCE MTPOM3BOJICTBEHHOE TTOMEIICHHE, a TOJIBKO 30HBI, B KOTOPBIX OCYIIECTBIsIeTCs padboTa (puc. 3.1).

- s.”-._ﬁ*» _a-“"-_q'-n r”’ﬁm_r"’_-'ﬂ s‘*'-;{'ﬂ.ﬁ _a-"__-wE - L

o Bl i sl i M g !

e |

1
| [l
- = e TEP i cmrss s o e mfemrm e s oms e s o o= T N UL 8

Pucynok 3.1 - PactipezenieHne TEIJIOBOTO MOTOKA OT MHKEKIIMOHHBIX TOPETIOK

OtcyrcTBUE 3acTOsl TEIUIOTO BO3AyXa B pailoHE KpOBIM CIIOCOOCTBYET YMEHBIICHHUIO
TEIUIONOTEPh 1IeXa U CO3/JaHuI0 Oojiee KOM(OPTHBIX ycioBuil. B 1exy, otamnuBaemom mpubopamu
JY4YHCTOTO OTOIUICHUS, TEMIIEpaTypa BO3AyXa MOXKET ObITh HI)KE TPAAULIMOHHO PACUETHOM, TOTa Kak
MOBEPXHOCTU CTEH U IPOU3BOJICTBEHHOTO O0OpyJIOBaHHsS OyAyT MMETh TEMIIEpaTypy BbIIIE, YTO
co3nact 6ojee KOM(pOPTHBIE YCIOBHS.

CucreMbl Jy4UCTOTO OTOIUIEHHS HE HYXKIAIOTCS B TMPOMEXKYTOYHOM MAaTepHaIbHOM
TETUIOHOCHUTENIE, 3/IeCh OCYIIECTBISIETCS MPAMOM HarpeB. B KOHBEKTHBHBIX CHUCTEMaxX OTOIUICHUS
MPOUCXOJIUT TPEXCTYNEHYAThIII HAarpeB TEIJIOHOCUTENS: KOTeJbHasl HarpeBaeT BOIY, BoJa MPHUOOPHI
OTOTLICHHSI, IPUOOPHI OTOIUICHHUS BO3/AYX B MIOMEIIEHUH, YTO BiuseT HAa yMeHbinenue KI1J] cuctemsl.

Kpome Toro, orcyTcTBHE MOCTOSHHOTO OOCIYKHMBAIOILErO IEpCcOoHalla B CHCTEME Ta30BOTO
JY4YMCTOTO OTOIUICHHS, MUHUMAaJbHBIE MOTEpPU TEeIUIa, OBICTPBIM mporpeB nexa 3a 15-30 MuHYT C
PaBHOMEPHBIM pacHpeeIeHUeM TeIlla Mo ero MIoLaan, IPOBeJeHHEe TEXHUUECKOro o0cykuBaHus 1
pa3 B Mecsan  (mpodunaktudeckoe oOciayxuBaHue 1 pa3 B Troi), CIOCOOCTBYIOT CHHKEHUIO
AKCIUTYaTaIlMOHHBIX 3aTpaT MpH padoTe 1exa B 4-6 pa3 1Mo CPAaBHEHUIO C IEHTPAIM30BaHHON CUCTEMOM
OTOTUICHHMS.

Takum o0pazoMm, A8 OTOIJICHUS MPOU3BOJCTBEHHOIO Ii€Xa MOTYT OBbITh BbIOpaHbI
UH(paKkpacHble 00OrpeBaTeNy AITMHHOBOIHOBBIE «TeMHOro» tuna moaenn FRACCARO PANRAD,
KOTOpBIE MpeIHa3HAYEHBbI JI1 OTOIUICHUS Pa3IMYHBbIX MPOMBIIUICHHBIX MOMEIIEHUI BBICOTON OT 4-X
1o 20 metpos. I'a30Bble mpoMbInUIeHHBIE HHpakpacHble oborpeBatenu PANRAD, o0weanHeHHbIE
B MH(PaAKPACHYIO CHCTEMY OTOIUICHHUS, MPEJCTABISIOT COO0N TpyOHBIC M3IIydaTeld ¢ rabapuTHBIMH
pasMepamu oT 3 10 12 MeTpoB B JJIMHY, C OTpa)kaTesIMU M Ta30BbIMH T€HEpaTOpamMH TeIula
MomHOCThIO 710 50 kBT (puc. 3.2). OTpaxkarenb, pacnoyIOKEHHBIN Haja TpyOOH, HampaBiseT Jydd
KOHIICHTPUPOBAHHO B 30HY 00OTpeBa, rje HaxoAaTcs Joau. [Ipubopbl KOMIIEKTYIOTCS OJIOKaMH
yopaBieHus. Sapom oOorpeBarens SABIsSETCS OJOK C Ta30BOM WHXKEKIIMOHHOW TOPEJIKOM,
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COOTBETCTBYIOLIIEH MO TpeOOBaHUSAM BCEM HOpMaM O€30IacHOCTH M 3Konoruu. Temmepatypa
MOBEPXHOCTHU TPYyOB! M3mydarens cocraniser 400-550 °C.

[Tporiecc paboThl oOorpeBaTes 3akitodaeTcs B cieayromeM. B uHxekTope odorpeBarens ra3
TIIATEIILHO TEPEMEIINBACTCS C BO3AYXOM, MOCJE Yero IMOATOTOBJICHHAs Ta30-BO3AYIIHAS CMECh
IOCTYNAeT B CMECHUTENIbHYI0 KaMepy, M3 KOTOpPOM IPOXOAUT 4Yepe3 HacaJoK U Cropaer Ha
IIOBEPXHOCTU HACAJKa, HArpeBaoIlerocss 1O TEMIEPATyphl 800-900°C, KOTOPBIM HaIIpaBJIseT
UH(ppaKpacHbIe JTy4H HANPSAMYIO B OTAIUIMBAEMYIO 30HY LieXa.

460
[ 260 ]
—————

6) 610k oborpeBarest
Puc. 3.2. Undpakpacusie oborpeBareniu FRACCARO PANRAD

PaccrosiHre OT ropenok 10 KOHCTPYKUMH TOMEIIEHHs M3 TOPIOYHMX M TPYIHO-TOPIOUUX
MarepuayioB (MOTOJIKA, OKOHHBIX M JBEPHBIX KOpPOOOK) MOKHO ObITh He MeHee 0,5 M mpwm
Temneparype usnydaromen nosepxHocta 10 900 °C u He menee 1,25 m 1y Temnepatypsl Beie 900
°C (puc. 3.3). DIeKTpOIpoBOIKAa JOJKHA HAXOJAUTHCS HAa PACCTOSHUM HE MEHEEe | M OT TOpeNKH U
30HBI OOJTy4EHUS.

Heobxomumo mpemycmMoTpeTh paboTy obOorpeBaTesieii ¢ aBTOMATHKOM, KOTopas OOeCIeuuT
IIPEKpaLLEHHUE MT0Jauu ra3a B clly4yae, €M IU1aMs ropesiky noracHer [13, 14].

Pucynoxk 3.3 - PaccTosiHue JU1st yCTaHOBKH OJIOKOB MHKEKIIMOHHBIX TOPETIOK
Bentnnsnuio moMemenus nexa cieayeT BHIIOJHUTE U3 YCIOBUI JOIMYCTUMBIX KOHIIEHTpAIWi
CO; u NO,, HemocpeacTBeHHO B pabouell 30HE. Pa3melieHHe BBITSKHBIX YCTPOHCTB CHUCTEMBI
BEHTWJIALUE HEOOXOMMO MPEAYCMOTPETH BBIIIE M3IIydaTesiel, a MPUTOYHBIX YCTPOWCTB - BHE 30HBI
paboThI TOPENIOK 000TpEBaTENCH.
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3.2 Pacuer pacxoaa rasa ajis padoTbl o0orpeBareJieit

OmpenenumM pacyeTHBIM pacxol ra3a Jylsl yIOBICTBOPEeHHsI BceX moTpedHocTe B Teruie u KIT/]
ra3ouCroib3yIOIMIer0o  O0OpyIOBaHUS. OJTO  HEOOXOIMMO JJiE  TOTO, 4YTOOBl  MPaBUIHHO
3alPOEKTUPOBATH TOPETIKU MHPPAKPACHOTO U3ITYUCHHUS.

['omoBoit pacxo/ Teruia Ha OTOIUIEHUE MPOU3BOJICTBEHHOIO 11€Xa OMPEACIIUM MO BBIPAXKEHHUIO,
kJ/bx/ron [21, 22]:

t
Q;°”:24><Q;'><Bﬂftcp'°xno, (3.1)

BH p.o

rae Q. — MakCHUMalbHBIM 4acOBOM pacxo] TeIUla Ha OToIuleHHe, K/K/4; t,, — pacueTHas

TEeMIlepaTypa BHYTPEHHETO BO3/JyXa OTAIUIMBAEMOTO 3IaHUS, OC; tepo — CpEOHAS TeMIIepaTypa
Hapy>KHOTO BO3/lyXa 3a OTONUTEIbHBIM MEPUOI, 0C; tpo — pacyeTHas TeMmIepaTypa Hapy»KHOTO
BO3JlyXa JUIsl POSKTUPOBAHUS OTOILJICHUS, OC; Ny — MPOJOKUTEIIBHOCTh OTOMUTEILHOTO TIEPHO/IA,
THEH.

MakcumanbHBIM 4aCOBOM pacxo/1 TeIjia Ha OTOIUICHHUE 1eXa, KKaJjl/d:

Q. =qo xax(tgy —t,)xVx(+k, ), (3.2)
rae (, - y/AelbHas TEIUioBas XapakKTepUCTHKa 3maHus st otomtenus, kx/ma. C (0,38

kJx/M’a.’C) [6]; a - KOd)ULKEHT, YINTHIBAIOIIUI H3MEHEHHE YAEILHON TEMIOBOM XapaKTEPUCTHKU
B 3aBHCHUMOCTH OT PacueTHOW TeMIepaTypsl Hapy»x)Horo Bo3ayxa (a=1,01); V — crpoutenbHblil 00beM
3IAHHS, M K. p. — pacyeTHbIll K03GGUINEHT HHYUIBTPALUH, 3aBUCSIINNA OT TEIMJIOBOIO U BETPOBOIO
Harfopa.

Onpe/IeTiM CTPOUTENBHBIN 00hEM 31aHHS IPOM3BOACTBEHHOTO 1IEXa, M :

V=b,L,"h,, (3.3)

riae b, — mupuHa 31aHus 1exa, M; L, — niuuHa 31aaus, M; h; — BeICOTa 31aHuUs 11eXa, M.
Pacuernslii koadduunent nadunsrpanuu K, p, onpenendercs no popmyie:

273+1¢,, 5
MT) + WP ] :0,069, (34)

BH

K, =107 x |[2gh(1-

2
rJe g - yCKOpEeHHe CBOOOIHOrO najeHus, M/c”; h — BblcoTa NpOU3BOJCTBEHHOrO 1iexa, M; W, —
pacueTHasi CKOPOCTh BETpa B OTOMUTENLHBIN MepHoI, M/C .
I"omoBoii pacxo Teria Ha BEHTHIISLUIO OpeesisieTcs o Gpopmyie, KKa/Tox;
t —

rox _ W Tepo
Q' =7ZxQ, x X1,

(3.5)

BH p.B

rae Z — yCpeAHEHHOE 32 OTONUTEIbHBINA MEPHOJ] YUCIIO YaCOB pabOTHI CUCTEMbl BEHTUJISIIIUH B
TedeHHe CyTOK, 4 (20 u); Q,'— MaKCHMANbHBIH YacOBOM PAaCcXOA TeIUIa HAa BEHTHIALUIO, KJDK/4; t,, —
pacyeTHast TeMIepaTypa HapyKHOTO BO3/lyXa JUIsl IPOCKTUPOBAHUS BEHTUJISILINH, oC.

MaxkcuMaabHBIA 9aCOBOM pacxoj Terjia Ha BEHTUJIIIHUIO OlpeaenseTcs mo ¢popMyie, KKaj/a:

0, =q,xax (f@,, —t,, )x Vv, (3.6)

II€ (s — YACJIbHAs TEIUIOBas XApAaKTEPUCTHKA 3JaHUS U1 BEHTUJIALIMH, kJk/va’C (0,09
kJx/va’C).

[TpocymMmMEpOBaB 4acOBBIE PACXOJIbI TEIUIA HA OTOIUICHUE W BEHTHJISIIUIO, TIONYyJaeTCsl OOIIunit
pacxop Teria Ha OTOIUIeHUE 3AaHus exa, MBT:

Qi=Qo Qs
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I'omoBoit pacxon rasa, M3/FO,Z[Z

200
VZU() — Q
nxQ,
YacoBoii pacxop rasa, M/
o O
nxQr’

3
rae OF — Husias TemwioTa cropaHus rasa, KJpx/m’.

JlaHHBIE O Ta30BBIM HMH(PAKPAaCHBIM T'a30BbIM 00OrpeBaTessiM HEOOXOAUMO IMPEJICTABUT B
Tabiuue 3.1.

Taouauna 3.1 — I'a30Bble 000rpeBaTeIu AJIs OTOIVICHUS NMPON3BOJACTBEHHOIO LIeXa

Mapka Momnocts, | Kommuecrso, JlnmHa, Yacosoit KIIJ,
oborpeBates kBT IIT. M pacxojn rasa, | 000pyIOBaHuUs,
M /d %

B mexy opram3anmuy HEOOXOJUMO YCTAaHOBHUTH KJamaH TEPMO3AMOPHBIA U CHUCTEMY
aBTOMaTH4Yeckoro KoHTpossi 3arazoBaHHoctu CAK3. Cucrema mnpegHasHayeHa Uil OTKIIOYEHUSA
MoJIa4yM Ta3a B cliydyae 00pa30BaHUs HE TOMYCTUMBIX KOHIIEHTPAIUNA OKCHJA YIIepoia U IPUPOIHOTO
raza B Bo3ayxe nomernieHus mnexa [20, 22]. JlaT4uKu-CUTHAIU3aTOPbl HEOOXOAMMO TIOJICOEANHUTH K
MHOrokananbHoMy Onoky CTI-10-8, koTopblif HCHONb3yeTcs Ui BbIIAYM CUTHAIM3AIMU O
MPEBBIIICHUH YCTAaHOBJIEHHBIX 3HAUEHUN 00BEMHOMN J10JIM TOPIOYUX Ta30B U MacCOBOI KOHIICHTPALUU
OKCcHIa yriepona B Bozayxe. Curnammsaropsl 3arazoBaHHocTd Ha CO HEOOXOIUMO YCTAaHOBHUTH Ha
BbIcOTE 1,6 M OT ToJ1a 11exa, a natuyuku Ha CH,4 (Metan) Hoke Ha 0,2 M OT MOTOJIKA.

I'a3ocHa0keHNe NPON3BOACTBEHHOM OPraHU3ALUM.

Cxema ra3zocHaOXeHHs] OpraHH3alUud MOXET ObITh MPUHATA TYNMHUKOBAsl C JIBYMSI CTYHEHSIMHU
penyuupoBanus rasza udepe3 I'PIIII c perymsaropom nasinenus raza wiu ['PII Ha crene 3manus
IIPOU3BOJCTBEHHOTO LEXA.

W3omsiius moa3eMHBIX CTATBHBIX YUaCTKOB Ta30MpoBOa JOHKHA ObITh BhIMONHEHA Mo ['OCT
NCO 9.602-2005. HamzemHbIe y4acTKH Ta30MpoOBOJIa CIEAYET 3alUTUTh OT aTMOC(epHON KOpPpOo3uH
MOKPBITHEM, COCTOSIIIIMM M3 JIBYX CJIO€B TPYHTOBKHU U JBYX CJIOEB >KENTON KPACKH, JIaKa WU HMAaJH,
MpeHa3HauYEHHBIX IS HAPY)KHBIX PabOT IpH TeMIepaTtype HapyXHoro Bo3ayxa - 28°C [22].

3.3 Cay:xk0a 3kcniiyaTauuy ra3oBoro xXo3siiicrea

B nmanHOM pazmene MOMKEH OBITH PAacCMOTPEH KOMILIEKC MEpPONpPHATHH 10 Oe30macHOn
HKCIUTyaTaI[H ra30BOT0 XO35AHCTBA, periiaMeHTupoBaHHbIH [IpaBuiamu Ge30macHOCTH.

Opranuszanus JOJDKHA HMETh KOMIUIEKT HCIIOTHUTEIbHO-TEXHUYECKON JOKYMEHTAIlMU Ha
ra3oBoe€ X03511UCTBO:

- IPOEKTHAs! IOKYMEHTaLHs,

- HWCIIOJIHUTENbHAs JOKYMEHTalus (aKkThl MEpBUYHOrO IIycKa ra3a, HaJaJKd T[a30BOT0
000pyI0BaHNHU U TIPUOOPOB AaBTOMATHKH).

Ha napy»xHblif ra30mpoBOJ JOJKEH COCTABIATHCS HKCILTYaTAlMOHHBINA MACIOPT, COACPKAIIUI
OCHOBHbBIE€ TEXHUYECKNE XapPAKTEPUCTUKU U JAHHBIE O IPOBEICHHBIX PEMOHTAX.

NHCcTpyKmn s JUL, 3aHATBIX TEXHUYECKOM OJKCIUTyaTalMed Tra30BOro0  XO3sMCTBA,
pa3pabaThIBAIOTCS C yY4€TOM OCOOCHHOCTEH Ta30BOTO  XO3sIMCTBA, TpeOOBAaHWUW  3aBOJIOB-
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U3roTOBUTENENH OOOpPYIOBAHUS M KOHKPETHBIX YCIOBUH HPOM3BOJICTBA PEMOHTHO-CTPOMUTEIBHOM
OpraHu3aLuy.

Opranuzanys, SKCIUTyaTUPYIOIas ra30BOe X035 HUCTBO, 00s3aHa:

- o0ecreynBaTh MEPCOHAJIOM, YAOBJIECTBOPSIOUIMM KBAJU(PHUKAIIMOHHBIM TPeOOBAHUSAM, HE
UMEIOIIUM MEIUIIMHCKUX POTUBOINOKA3aHU K padoTe;

- BBIMOJIHATH KOMIUIEKC MEPONPHUATHH, BKJIIOYAs CUCTEMY TEXHHYECKOTO OOCITY)KMBaHUS U
peMOHTa, OOECIEUYMBAIOIIEr0 COAEPKAHUE Ta30BOrO XO34WCTBA M HCIPABHOM COCTOSIHUHM U
cobmoaTh TpeboBanus [IpaBun 6e3onmacHoCTH;

- UMETh JIUIEH3HUIO Ha HKCIUTyaTalMi0 ra30BOr0 XO34HCTBA M KOIMM JIMIEH3UN OpraHu3alui,
BBITOJIHSOLIHX 110 I0TOBOPY pabOTHI IO TEXHUUECKOMY O0CITYKUBAHHUIO U PEMOHTY;

- obecneynBaTh MOATOTOBKY M aTTECTAIIMIO PAOOTHHUKOB;

- UMEThb HOPMAaTHBHBIE M IIPABOBBIE aKThl, HOPMATHUBHBIE TEXHUYECKHE JOKYMEHTHI,
yCTaHaBJIMBAIOLIME [IPaBUJIa BEEHNUS Pa0OT B ra30BOM XO34HCTBE;

- OpraHW30BBIBATh M OCYILIECTBISATH IPOU3BOACTBEHHBI KOHTPOJb 3a COOJNIIOJICHHEM
TpeOOBaHMI TPOMBITIUICHHON O€301TaCHOCTH;

- o0ecrieunBaTh HaaMuuMe U (YHKUMOHUPOBAHUE HEOOXOAUMBIX MPHOOPOB U CHUCTEM
KOHTPOJIS;

- BBINOJIHATH TOCTAaHOBJCHUS W NPEANHUCAHUS OPraHoB HAA30pa B COOTBETCTBHU C UX
HOJTHOMOYUSIMY;

- TpPOBOJUTH BHEOUEPEIHBIE TEXHHUYECKHE 0O0CIe0oBaHUs (IMArHOCTUKY TEXHUYECKOTO
COCTOSIHUS1) Ta30MpPOBOAOB, COOPYKEHUH M TEXHUYECKUX YCTPOMCTB B ycTaHOBIeHHbIE [IpaBuimamu
0€30IaCHOCTH CPOKHU WJIH 110 TPEOOBAHMIO OPTaHOB HAI30Pa;

- IPUOCTAHABJIMBAThH SKCIUTyaTallMI0 0OBEKTOB ra30BOI0 XO34HCTBA CAMOCTOSTEIBHO WIN IO
TpeOOBAaHUIO OPraHOB HAJA30pa B Cllyyae aBapUW WM WHIMIEHTA, a TaKKe B cllydyae OOHApYKEHUS
0OCTOSTENBCTB, BIUSIOMIMX HA IPOMBIIIJIEHHYIO 0€30M1aCHOCTb;

- TpeAOoTBpalLIaTh MPOHUKHOBEHUE Ha OOBEKTHI ra30BOT0 XO35HCTBA MOCTOPOHHUX JIMIL;

- HEMEJUIEHHO MH()OPMHUPOBATh OpraHbl HaA30pa 00 aBapuM WIM UHLIMICHTE, IPOU3O0IIE X
B Ta30BOM XO03SICTBE;

- OCYILECTBJIATh MEPONPUATHS MO JIOKAIM3AaUUMU M JUKBUIALMU MOCIEICTBUHA aBapuid
(MHIIUIEHTOB) M OKA3bIBaTh COJCHCTBUE TOCYAAPCTBEHHBIM OPIaHaM B pacciel0BaHUN UX MPUYHH;

- IPUHUMATh y4acTHe B TEXHHYECKOM pacciel0OBaHWU NPUYMH aBapuil, IPUHUMATh MEpPHI 10
UX YCTPaHEHUIO, MPO(UIAKTUKE U YUETY;

- TpeACTaBIATh B OpraHbl Haa30pa HHGOPMALMIO O BBINOJHEHUM MEPONPHUATHH IO
NPEOTBPALLCHUIO aBapUi, IPEANUCHIBAEMBIX aKTOM pacciieI0BaHMUs.

l'azoBas  ciyx0a  opraHm3anumu  JOJDKHA  OBITh  LEHTPAJIM30BAHHOH,  IOJHOCTBIO
obecrneunBaromiel 00CTyKMBaHNE U SKCIUTyaTalllIO0 Ta30BOT0 X03sHcTBa [22, 22].

I"a3oBas cimyx0a 10JKHA UMETh NOMEIIEHUE, Tele(OHHYIO CBA3b, HEOOXOIUMBINH KOMIUIEKT
000pyI0BaHUS:
ra30aHaJIn3aTophbl, Ta30MCKaTENH;

IPOTHUBOT'a3bl M CllacaTeNlbHbIE MOsICa;
NIEPEHOCHBIE B3PBHIBO3AIINIICHHbBIE CBETHIILHUKHY;
KOHTPOJIbHBIE MAHOMETPHI (KHJIKOCTHbIE, MeMOpaHHBIE, IPY>KUHHBIE);

- IpuOOPBI AJIs MPOBEICHHS U3MEPEHNUHN HJIEKTPONOTEHIINAIOB Ha MOJI3EMHBIX ra30MPOBOAX;

- Ha0Op A7 MPOBENCHHS TEXHUUECKOTO 00CTYKMBAHUS U Ta300MaCHBIX PadoT;

- CPEICTBA MOKAPOTYIICHNUS.

[lepeueHp MexaHH3MOB, NPHUOOPOB W MPHUCIOCOONCHHNA, HEOOXOJUMBIX JJIsi PEMOHTA
HOJIMATUIIEHOBBIX I'a30IIPOBOJIOB:

- YCTAHOBKA IS CBAPKH MOJUATUIICHOBBIX TPYO BCTHIK;

- TpyObI U CO€JMHUTENbHBIE AETAIN U3 NOJIUITUIICHA, Y3JIbl COEIMHEHUN «I10JIMATUIICH-CTAIIbY;

- QIIEKTPOCTAHIINS TIepEIBIKHAS,

- KOMIUIEKT IPeAyNpexIalouX 3HaKOB;
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- KaOeJb dJIEKTPUIECKUM.

B cocTaB nieHTpaiM30BaHHOM ra30BO CITy:KOBI BXOISAT:

- Ha4aJIbHUK Ta30BOM cITy>kO0bI (1 "emoBek);

- MAacTep IO AKCIUTyaTalluu U peMOHTY (1 denoBek);

- clecaph M ra3odjieKTpocBapiuk (1 gemoBek).

3anauu, pemaemMble ra30Boi CITy:KOOH OpraHU3aIIH:

- KOHTPOJIb MapaMeTPOB MOCTYIAIOIIETO B OPraHU3aIUIO ra3a;

- TEXHHYECKOE OOCIyXMBaHHME ra30BOTO XO035SHCTBa (00XOA M OCMOTp TpPacC HAIA3EMHBIX U
MOJ3EMHBIX ~ Ta30MpPOBOJOB, MPOBEPKH 3ara30BaHHOCTH  KOJIOALIEB, JPYTHUX  COOPYKEHUH,
PAacIOJI0KEHHBIX BJOJIb TPACCHI I'a30MIPOBOJIAa HA PACCTOSHUU A0 15 M B KaX1yl0 CTOPOHY);

- OCMOTp U MPOBEpPKa UCIPABHOCTH apMaTyphl, 000pYI0BaHMsI U IUIOTHOCTH COEIMHEHUN BCEX
BHYTPEHHUX ra30lpOBOJIOB;

- ©XKETHEBHBIA 00X0/ 1 MpoBepKa razoBoro obopynosanus ['PITII u I'PY;

- obecrieueHre COXPaHHOCTH MOA3EMHBIX Ta30IPOBOJIOB OT MEXaHUUECKUX MOBPEXKICHHIA;

- MPOBEJICHUE PEBU3UI M BCEX BHUJIOB PEMOHTA Ta30MpOBOIOB, ra3oBoro obopymnosanus, KNI
¥ aBTOMAaTHUKU 0€30MaCHOCTH B YCTAHOBJICHHBIE CPOKU;

- JIMKBUJAIMS BOSHUKIINX aBapHid.

B npousBoacTBEHHOM 1i€Xe W KOTEIbHOM AOMKHBI 3amuchkiBaThesi nokazanust KUII u Bce
HEHCIIPAaBHOCTH B pab0OTe Tra30BOT0 000PYI0BAHHUS 32 CMEHY.

Tonky koTna HE0OXOAMMO TPOBETPHBATH MEpea KaXIsIM MyckoM B paboty [8]. Taxke
HEO0OXOMMO OCYIIECTBUTH MPOIYBKY ra3onpoBoioB. [lepea »TuM HE0OX0AUMO MPOBEPUTH, YTOOHI B
30He BhIOpOCa raza W3 MpOAYBOYHON CBEYM OTCYTCTBOBAJH JIIOJIM, CBETOBbIC ()OHAPU U MCTOUYHUKHU
oTkpbITOoro orts. Ilocne 3Toro HeoOX0IUMO MPOBECTH aHAJIM3 Ta3a, BRIXOIALIETO U3 MPOJAYBOUYHOTO
razonposoja. CozneprkaHue KMCI0pOo/ia Nocie NPOAYBKH HE JOJKHO NpeBbIath 1%.

[lepen myckom ra3a Ha OOBEKTaX, MPUHATBIX KOMHUCCHUEH, HOJDKHBI OBITh IPOBEICHBI
IOBTOPHBIE UCIIBITAHUSI HA TEPMETUYHOCTh a30IPOBOIOB, IPOBEPEHO COCTOSIHUE ABIMOOTBOASILNX U
BEHTUJISIIUOHHBIX CHCTEM, KOMIUIEKTHOCTh M MCIPaBHOCTb Ta30BOro 00OPYIOBAaHUSA, apMaTyphbl,
CpPEeICTB U3MEPEHUH 1 aBTOMATH3aIMK PaboThl 000pYyIOBaHHUS.

[Ipucoequnenne K ACUCTBYIOUIMM (CYIIECTBYIOLIMM) Ta30NpoBOAAaM IOCENKa BHOBB
IIOCTPOEHHBIX NPU PEKOHCTPYKLHHU Tra30NpOBOJIOB, JOJKHO MPOU3BOAMUTHCA TOJIBKO IMEPEA ITyCKOM
raza B 3TH Ta30mpoBoasl Win o0bekThl [10, 11]. Bee razonpoBobl M ra30000pyaoBaHue Mepes ux
IPUCOEAVNHEHUEM K JIEHCTBYIOIIMM TIa30MpOBOJAaM JOJKHBI MOJBEPraThCsi BHEIIHEMY OCMOTPY H
KOHTPOJILHOW OMPEeCcCOBKe OpUTamoi, Mpou3BOAsIIEH MycK Tra3a. HapyXHbie ra30mpoBOIbI MOIIEKAT
KOHTpOJIbHOM ompeccoBke pasieHueM 0,02 Mlla, npu sTOoM mnajgeHue nAaBiIEHUS HE JAOJDKHO
npeBbiath 10 nalla 3a 1 4. KoHTposibHOE MCTIBITAHUME BHYTPEHHUX Ta30MPOBOJOB MPOMBIIIIEHHOTO
11€Xa PEMOHTHO-CTPOUTEIBHON OpraHu3aluu JOJKHO npou3BoauThes nasinenuem 0,01 MIla; nanenue
JIlaBJICHUSI He TOJHbKHO npeBbimaTh 60 nalla 3a 1 gac [21].
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4. be30nacHOCTD KU3HEAEATeIbHOCTH
4.1 Cucrema oxpaHbl TPY/a B ra30BOM X03sIliCTBe

Co3naHue 0e30macHbBIX YCIOBUH TpyJa, OOECHEUMBAIOIIMX ONTUMAJIBHBIE CAHUTAPHO-
TUTUCHUYECKUE YCIOBHS MW MCKIIOYAIOIIMX TPaBMaTHU3M M MpodeccHoHalbHBIe 3a00JeBaHus,
ABIISIETCA BAXKHOM 3ajaudedl Ha JoOOM Ipou3BojacTBe. CucTeMa OXpaHbl TPyAa BKIIOYAET CITYXKObI
TEXHUKA O€30IaCHOCTH M MPOMBIIUICHHOH CaHUTApUM B Ta30BOM XO3SHCTBE, MPOEKTHO-
KOHCTPYKTOPCKHE OpraHu3aluu, roCy/IapCTBEHHbIE OpraHbl TEXHHYECKOTro Haazopa [20].

OCHOBY KOMIIJIEKCHOH CHUCTEMbI COCTABIISIIOT BHEIPEHHWE HOBOW O€30MacHONW TEXHHKH,
IIPOIPECCUBHBIX METOAOB OPraHU3allMd Tpyda W TEXHOJOTHMH IPOU3BOJCTBA; KOMILICKCHAsS
MEXaHU3alysl; MPUMEHEHHE 3alUTHBIX CPEACTB M MPHUCIOCOOJICHUM, MO3BOJSIOMNX CHU3UTDH
TPaBMAaTHU3M.

Kontponbs B 3T0il cdepe obecrieunBaeTcs TaKMMM OpraHM3alMsIMH, Kak [ocroprexnamsop,
['ocymapcTBeHHass HMHCHEKIHsS IO JHEProHag30py, [JaBHOE CAHMTAPHO-IIUAECMHOIOIHYECKOE
ylpaBieHue npu MUHUCTEPCTBE 3/paBOOXpaHeHus, | TaBHAass MHCIEKLHUS MO KOHTPOJIO 332 paboToi
ra3004YMCTHUBIX U MBUICYIaBINBAIOIINX YCTAHOBOK.

Opranuzanusi pabo4YMx MeCT JOJDKHA oOecreunBaTh OE€30MaCHOCTh BBIMOJIHEHUS PadoT.
PaGoune Mecta B ciaydae HEOOXOIUMOCTH JOJDKHBI MMETh OTPaKACHUS, 3alUTHBIE MU
NpeIOXpaHUTEIbHbIE YCTPOICTBAa U mpucnocoOsieHus. [IpucyTcTBre MOCTOPOHHMX JIMII Ha pabodnx
MECTax 3alpeIaeTcs.

MecTo, T11e MPOBOAATCS Ta300MacHble pabOTHl MO BPE3KE ra3oNpoBOAOB, 3aMEHE 3alOPHBIX
YCTPOMCTB, HEOOXOAUMO OrpaJuTh IIUTAMH C MPENyNpeIUuTeIbHBIMU 3HAKAaMM U HAJHUCAMU TUMA:
«OraeonacHo - ra3». [Ipu 3HAYUTENTHHOM BBIJCICHHH Ta3a B OKPYXKAIOIIYI0 Cpely HEoOXOAMMO
3allpeTUTh JBMKEHUE TpaHcIopTa B paguyce 10 50 M oT MecTa paboThl.

4.2 Texnnka 0e30MaCHOCTH MPOU3BOACTBA 3eMJISHBIX padoT
NP NPOKJIAJKE ra30MpoBoI0B

K mnpousBoAcTBY 3eMIIIHBIX pPa0OT MHpHU MPOKJIAAKE IOJ3EMHBIX Ta30IpPOBOJOB HEJb3s
npucTynath 0e3 CHeUaNbHOrO pa3pelleHus OpraHu3allid, B YbeM BEICHHWU HaxonaTcs 3emud. B
YCIIOBHAX IOCETKa pa3pelieHre Ha MPOHM3BOJCTBO paboT (opaep) AaeT aJMHHUCTPALUS IOCENKa.
Mecta  pacmonoxeHuss TMOA3EMHBIX  KOMMYHUKAalUMH  JOJDKHBI  OBITh  TOYHO  YKa3aHbI
HKCIUTYaTallMOHHBIMU Opranu3anusmMu. [loa3eMHble KOMMYHHKAILIMH, TIONIAIA0MIHE B 30HY padoT, Kak
MIPAaBUJIO, Pa3phIBAIOT U YKPEIUIAIOT. Pa3paboTKy rpyHTa BOJU3U MOJ3EMHBIX CeTEH M KOMMYHHKAIUI
NPOM3BOJAT TOJ HAOJIIOJEHUEM IPOU3BOAMUTENS PabOT WM MacTepa. Vcmoibp3oBaHHE YHApHBIX
MHCTPYMEHTOB He gonyckaetcs [20, 22].

PaboThl 1O OTpBIBKE TpaHIICH JOKHBI MPOU3BOAUTHCS B COOTBETCTBHU C JCHCTBYIOUIMMHU
CTPOUTENbHBIMU HOpMaMu. [1o kpasiMm TpaHIIeil TOJKHBI OCTaBaThCs CBOOOJHBIE MPOXOAbI IIUPUHOM
He MeHee 0,5 m. Jlnsg mpenoTBpaieHust 0OBajOB IpyHTa HeNb3s yBEIMUYMBATH YToJl OTKOCAa CTEHOK
CBEpPX YCTAHOBJICHHOW HOPMBI IIPU PBIThE TPaHIIEeH ¢ oTkocamu. KperuieHue TpaHiiel muTaMud Wi
JIOCKaMHU TIPOU3BOAAT TaK, 4TOObI OHM BO3BBIIIAJIHCH HAJ TMOBEPXHOCThIO 3emiu Ha 10-15 cwm.
KoHCTpyKIMs KperuieHus: BEPTUKAIBHBIX CTEHOK TpaHIIeW TiayOWHOW 10 3 M J0JKHA OBITh
MHBEHTapHOH. KpeneHus BIOIHAIOT 10 TUIIOBBIM ITpoekTaM [ 18].

[Ipu BBHIMOTHEHUH 3€MIIIHBIX Pa0OT HEOOX0IUMO 00ECNeUUTh CUCTEMATUYECKUN KOHTPOIIb 3a
COCTOSTHUEM CTEH TpPaHLIEH M KOTJIOBAHOB U B CiIydae IOSBICHUS TPEIIMH HEMEIJIEHHO BBIBECTHU
pabOTHUKOB U3 OmacHOW 30HBI. B ciydyae oOpylleHHs M OChIaHHUS CTEH HEOOXOAMMO MPUHHUMATH
MEPBHI 10 UX YKPEIUICHUIO.

Tpanmien, pazpabaTbiBaeMble B MeCTaxX MEPEIBUKEHUS JIIOJIEH U TPAHCIOPTA, TOJKHBI UMETh
OTpaKJIEHUS C yKa3aTelIbHBIMU 3HAaKaMU U IMPEAYNPEIUTEIbHBIMU HAANUCAMH, & B TEMHOE BpeMs
CYTOK - CUTHAJIbHOE OCBEUICHHE COIJIaCHO TPeOOBaHWSAM IMpaBWII JOPOXKHOro JBrKeHHs. llepexon
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yepe3 TPaAHIICI0 WM KOTJIOBAaH pa3peliaeTcsl TOJbKO MO HACTWIAM WM MEPEeXOJHBIM MOCTHUKAM C
nepuinamu. [lluprHa MOCTUKOB 10MKHA ObITH HE MeHee (0,6 M ¢ epuiIaMu BBICOTOH 1 M.

He nomyckaetcs pa3paboTtka rpyHTa noakonamu. CkiiaabIBaHuE TPYHTA U MAaTEPUAIOB OKOJIO BHIEMOK
pazpemaercs He Ommxe 0,5-1 M oT OpoBku. IlpuMeHsieMble CTpPOUTEIbHBIE MAIIUHBI U MEXaHU3MbI
000pyIYIOT 3ByKOBOM curHanu3aiueit. [IpeObiBanue mroeii B 3a00€e IKCKaBaTOpa HE pa3periaeTcs.

4.3 be3onacHOCTH padoOT NMPU IKCIIYATAIUM CUCTEMbI ra30CHAOKEHU S

DKcmlyatauus MOA3EMHBIX U HAJ[3€MHBIX Ta30IPOBOJOB M COOPY)KEHHH Ha HHUX JIOJDKHA
COOTBETCTBOBATH TPEOOBAHUSAM MPABUI O€30MACHOCTH B Ta30BOM XO3AHUCTBE M IPYTMM HOPMAaTHBHBIM
JIOKYMEHTaM, YTBEPKIEHHBIM B YCTAHOBJICHHOM MOPSIKE.

Ilepen criyckoM B KOJIOZELl MJIM TPAHIICIO HEMOCPEICTBEHHBIH PYKOBOIUTENH PA0OT JOJDKEH
MIPOM3BECTU MPOBEPKY HAJIMUWS TaM B3PHIBOOINACHBIX M BPEAHBIX ra30B C MOMOUIbIO CHELHAIBHBIX
npuOOpOB, MPOBEPUTH HAMYKME y PAOOTHHMKOB CIAacaTeIbHBIX IOSICOB C BEPEBKAaMH, CBOOOIHBIC
KOHI[bI KOTOPBIX TOJIKHBI yIEp>KUBaTh pPaOOTHUKU, OCTABIIMECS HABEpXy AJsl OKa3aHUA, B CIy4yae
HEOOXOIMMOCTH, TTIOMOIIIH.

bpurana, BemomnHstomas paboTy B KOTJIOBaHE, KOJOJIE W TpaHIIEee, MOJKHA COCTOSTh HE
MEHee 4eM U3 TpeX pabOTHUKOB.

Jlnisg mpoBelleHusT PEMOHTHBIX paloT JEHCTBYIOLIEro ra3onpoBoja B KOTJIOBaHE, KOJIOALE U
TpaHIee, He TPEOYIOMX pa300pKH ra30BOro 000PYAOBAHUS, pa3penIaeTcs CIIyCK OJJHOI0 paOOTHHKA.
B oTaenpHBIX ciiydasx pa3peliaercsi CycK OJHOBpPEMEHHO He OoJiee IBYX paOOTHUKOB C HAJAECTHIMHU U
3aCTETHYTHIMH CIIacaTeNbHBIMU IOSICAMH C BEpPEBKAaMH M IPUTOTOBICHHBIMH K TNPUMEHEHUIO
IIPOTUBOTAa3aMH.

Ilepen Hauanom pabOT HA PACCTOSHUHM 5 M OT OTKPBITOIO KOJOJIA, CO CTOPOHBI JBHKCHHS
TpaHCIIOpPTa, JODKHBI OBITH  YCTAaHOBJIGHBI OTpaXaeHus, a H©Ha paccrosauu 10-15m —
COOTBETCTBYIOLIUI NpeaynpeanTeNbHbIi 3HaK «J{opokHbIe (peMOHTHBIE) paboTh», «OCTOPOXKHO -
raszy, «lIpoe3n 3anpemien», «Cyxenue noporny, «lIpodyre omacHOCTH.

Pe3pOoBble, (haHIeBble W CBapHBIE COCOUHEHHUS, KOTOpPbIE pa3OMpaiuch JUIsl MPOBEICHUS
PEMOHTHBIX paboT, mocyie COOPKH JOJKHBI MTPOBEPATHCS HAa TEPMETUYHOCTh IpHU paboueM AaBJIEeHUU
MBUIBHOM 5MYJbCHEH WJIM C IOMOIIBIO BBICOKOUYBCTBUTENBHBIX TrazoaHaian3aTopoB. [IpoBepka
OTKPBITBIM OTHEM 3aIlpelaeTcs.

HabuBKy calbHUKOB 3alIOPHON apMaTyphl pa3peliaeTcsi MPOU3BOIUTD MPH JIAaBJICHUU HE BBIIIE
0,1 MITa (1 krc/cm?). IIpu mpoM3BOACTBE paboT, CBA3AHHBIX ¢ IPUMEHEHHEM CBAPOYHBIX H OTHEBBIX
paboT naBieHWe Tra3a JOHKHO ObITh cHUkeHo no 40-200 malla (40-200 mm Box. cr.). B cimydae
OTKJIOHEHHS JIaBJICHHs ra3a OT 3aJaHHBIX MapaMeTpoB PadOTHI TOJKHBI OBITH MPUOCTAHOBJIEHBI 10
BBISIBIICHHSI IPUYUH OTKJIOHEHHS OT YCTAHOBJICHHBIX APAMETPOB U MX YCTPAHCHHMS.

Ecnu paGoThl mpoBOAMJIMCH TO BOCCTAHOBJIIEHHIO TE€PMETHYHOCTH Ta3oNpoBoja (3aMeHOMN
OTJENIFHOTO €T0 Y4acTKa), TO OH JOJDKEH OBITh MPOIYT ra3oM uepe3 MPOIYyBOYHBIE CBEUU MIIU CTOSKH
KOH/IEHCATOCOOPHUKOB, PACIIONOKEHHBIX Ha KOHIIE Y4acTKa.

OxoHYaHME TPOAYBKM HEOOXOAMMO ONPEACIUTh IyTeM aHajiu3a WU B3ATHUS TNPOOBI
ra3oBO3JYIIHOM CMECH B E€MKOCTh C MBUIBHOM SMYJIbCHEH W MOCIEAYIOIMIMM IOJ)KOIOM BHE
coopyxeHuid u momemieHuid. [Ipu CrokoitHOM Bo3ropaHuu rasa (0e3 XJIONKOB) HAa TMOBEPXHOCTH
SMYJBCUU MPOJIYBKA MOXKET ObITh MpekpaieHa. OobeMHas 10J11 KUCIOpoa B mpole raza He J0JDKHA
npeBbimath 1 % mo ob6bemy. IlpomyBka ra3ompoBOJOB JOJDKHA OCYIIECTBISATHCS B MECTax, TIe
UCKJIIOYEHa BO3MOXKHOCTD IMOTA/aHusl Ta30BO3AYIIHON CMECH B 3JaHHE, a TAKKE BOCIJIAMEHEHHSI OT
KaKoro-nmmdo MCTOYHMKA OorHs. Mecrta cOpoca raza B atMoc(epy AOKHBI ObITh OTPaX/IEHBI, Y MECTa
cOpoca oKeH OBbITh BBICTaBJICH JACKYPHBIM MEpCOHAN U YCTaHOBJIEHBI MPEAYNpeauTeIbHbIC 3HAKU
«OraeonacHo - ra3». ¥ mecta cOpoca rasa 3amperiaercsi KypeHHue, IMoJIb30BaHHEe OTKPBITBIM OTHEM,
HaxO0XJIeHWE MOCTOPOHHUX JuIl [20, 22].
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5. OxpaHa okpy:kawouie NPUPOIHOM cpeabl

Bo Bpemst paboT 1o MmpokJiagKe CUCTEMbI Ta30CHA0KEHHS BOZMOXKHO 3arpsi3HEHUE BO3AYILIHOTO
OacceifHa BBIOpOCAMHU TPOAYKTOB CrOpaHUsi OT pabOThl CTPOMUTENBHON TEXHHMKH (OKCHI yriepoja,
JTUOKCH]T a30Ta) M TIPU MPOBEACHUHN CBAPOUYHBIX pador [13, 15].

Heo0xoauMo paccMOTpeTh 3arps3HEHUs] OKPY)KAIoLIed cpeabl, BO3HHMKAIOIIME BO BpeMs
9KCIUTyaTalluy CUCTEMbl ra30CcHaOXKeHUs. 3arps3HEHUs MPEICTaBIsIOT co00il MOCTOSTHHBIE BHIOPOCHI
rasa 1o MpuUYMHEe HEBO3MOXKHOCTHU TOJIHOM TepMETUYHOCTH Pe3b0OBBIX U (PIAHIIEBBIX COCAMHEHUH, a
TaK)Ke 3allOpHOM apMaTypbl M Tra3oBoro oOopynoBanus. Heobxoaumo mpenycmarpuBaTth
MEpOTPHUATHS HCKIIIOYAIONINE BO3MOXKHOCTh ABApUIHBIX CUTYallMii Ha Ta30IpPOBOJCHACEIECHHOTO
nyHkTa. J[7ms BO3MOKHOCTH OBICTPOTO OOHApYXEHHUs yTEeUeK Ta3a IO 3amaxy K MOTpeOUTerto
NOCTYyNAaeT NPUPOAHBIN Ia3, COAEpKalIUi OJ0paHT (ITHJIMEPKAITaH).

Bribpoc mpupogHOro raza MOXET IMPOUCXOAUTH BO BpeMs NPOBENCHHS PEMOHTHBIX U
NpopHIAKTHYECKUX PAa0OT, a TakXkKe B CIydyae BO3HUKHOBCHMS aBapuH. YTEUKHM Ha MOJI3EMHBIX
ra3onpoBojiax MPOMCXOAAT B ra30BBIX KOJOIAX Ha 3aJBMKKaX M KOMIIEHCATOPOB, a Ha HAJ3€MHBIX
ra3onpoBo/iax - B MECTaX YCTAaHOBKHM OTKIIIOYAIOIIUX YCTPOHCTB. ['a30perysisiTopHble ITyHKTHI
ABIISIOTCS MCTOYHUKOM yTEUEK raza u3-3a He TeépMETUYHOCTH COSAUHEHHUI 000pyI0BaHUs, apMaTyphl
¥ UMEIOLINXCS Ta30TIPOBOIOB.

Cpenu npu4KH, BBI3BIBAIOIINX BOSHUKHOBEHNE aBapUMHBIX CUTYallMil Ha ra30IpOBO/Iax, CTOUT
yU4eCTh WX TIOBPEXKJICHHWE pA3TUYHBIMU MallMHAMH W MEXaHU3MaMH, KOPpPO3Hsl CTalIbHBIX
TpYOOIIPOBOJOB U Pa3pblB CBAPHBIX COCAMHEHUM, MOBBIIICHUE JABICHUS B CUCTEME ra30CHAOKEHUS.
[Ipu noOBbBILIEHMH MAaBICHHUS CBEPX HOPMATHBHOTO [JOJDKEH cpabaThiBaTh IPENOXPaHUTENLHO-
cOpocHO# KJamaH U cOpachiBaTh M30BITOK Ta3a 4epe3 «CBeuy» B aTMocdepy, CHWKas JaBJieHHUE B
cucTeMe.

CyliecTBeHHOE CHUKEHHE BBIOPOCOB BpPEOHBIX BEIIECTB B aTMOC(epy BO3MOXKHO 3a CYET
Ka4eCTBEHHOT'O M CBOEBPEMEHHOT'O BBIMOJHEHMSI KOMIUIEKCA MEPOIPHUITUH, BXOAAUIMX B IEPEUCHb
paboT, MPOBOIUMBIX Ta30BOM CITYKOOH.
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3akaro4yeHue

B 3akimoueHne KypcoBOTO MPOEKTa MO Ta30CHAOKEHHWIO HACEICHHOTO ITyHKTa HEOOXOIMMO
OMHCaTh JIOCTI)KCHHWE TIOCTAaBICHHOW I[N, pEIICHHEe HAaMEYCHHBIX K BBIMOJIHCHHUIO 3a/1ad U
KOHKPETHBIC ITOTyYCHHBIE B POCKTE PE3yJIbTATHI.

IIpumep popMyJIUPOBKH 3aKJII0YEHH S 10 KYPCOBOMY MPOEKTY:

B pe3ynbrare BBITIOJIHEHHS KypCOBOTO MpOEKTa Oblaa paszpadboraHa »¢hQexTuBHas cucTeMa
ra3ocHaOxeHus Mukpopaiiona r. CapatoBa. Takum o0pa3zom, Ienb MpoekTa Oblia AOCTHTHYTa, a
IIOCTaBJIEHHBIE 33/1a4M PELLICHBI.

Bbun noydeHsl cieayromnye pe3yabTaThl:

- paccMOTpeHa CTpPOUTENbHAs M KIMMAaTHYecKas XapaKTEpUCTHKA paliOHa CTPOUTENHCTBA
CHCTEMBI ra30CHA0KCHHUS;

- TOJIOBOM pacxo]l rasa 1o MUKpopanoHy ropoga cocraBuia 12088 M/, pacuUeTHBIA YacOBOM
pacxon raza cocraBui 4835 M /TOT;

- Obuta BeIOpaHa palrMoHaANIbHAs CXE€Ma ra30CHa0KEHUs MUKpPOpaoHa TOpoJia U OMpeaeIeHO
kosmyectBo u Trn [P, mogoGpans perymnaropsl nasnenus rasa PAYK - 50;

- BBITNOJIHEH TU/PABIMUYECKHUI pacueT ceTei HU3KOTro U CPEJHETO JaBICHMS;

- paccMOTpeHBl MEpONPUATHS MO OE30MaCHOCTH >KU3HEACATEIBHOCTH TPU MNPOKIAIKE U
9KCIUTyaTaluy ra30IpOBOOB;

- pacCMOTPEHBI MEPOIIPUATHUS CBSI3AHHBIE C OXPAHOM OKPYKAIOIICH CPEeIbl.

bbuta BhIMONMHEHAa rpaduyeckas 4acTh KypCOBOTO IPOEKTA, COCTOsIAs U3 TpeX JIUCTOB
dopmara Al, Bitoyaromux B ce0si cxemy ra3ocHa0>keHus: MUKpopaiioHa r. CaparoBa, pacueTHYIO
CXEMy I'a30IIpOBOJIa CPEAHEr0 AABIECHUS U MPOJIOJIbHBIN NPO(UIIL YIacTKa MOA3EMHOI0O ra30MpoBO/A.
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MNPUJIIOKEHUSA
IMPUJIOKEHUE A. 3ananne Ha KypcoBoe IPOCKTHPOBAHHE

DeepajibHOE TOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTesibHOE YUpesKIeHue
BbICIIEr0 00pa30BaHUA
«CapaToBcKuil rocy1apcTBeHHbI arpapHblii yHuBepcutetr nmenu H.U. BaBuiiosay

YTBEPXJAIO
3as. kadeapoi

3anaHne HA KYPCOBOi POEKT

Hanpasienue noarorosku 08.03.01 CtpourensctBo

Ipoduias noaroroBku Temio-, ra3o-, XOIOA0CHAOKEHNE U BEHTHIISIIUS

Kadenpa CrpoutenscTBO, TEIIOTa30CHAOKEHNE U SHEPTO0OECTICUCHUE

Bapuanr 3aganmsa Ne

IIo kypcoBoMYy NPOEKTY CTyAeHTY(Ke) Kypca

1. Tema KypcoBOIro npoeKTra:

["a3ocHa0XeHne HACEJICHHOTO MMyHKTa

2. UcxoaHble JaHHBbIE K KYPCOBOMY MPOEKTY:

-T eHepaHLHBII)JI IJIaH HACCJICHHOI'O IIYHKTA

- HEPCUYCHb IMPOMBIIIJICHHBIX Hpe,I[HpI/ISITI/Iﬁ M OTONHUTCIIBHBIX KOTCJIIBHBIX C pacXoJaMu
TOILJIMBA

- ICTOYHUK Ira30CHAOKEHUS

- naBieHue Ha Beixone u3 I'TPII

- YUCJICHHOCTb HACCIICHUA

3. Conep:kaHue pacyeTHO-NOSICHUTEJIbHOM 3allUCKM:

Bseneunue

1 TexHomornueckas 4acTb

2 Tasudukanyst IPOMBIIIICHHOTO MPEAIPUSITHS

3 be3onacHOCTh KU3HENEATEIbHOCTH

4 OxpaHa OKpYy:Karolleil TPUPOTHON CpeJIibl

3aKIr0YeHUE

bubnuorpaduueckuii ciucox

4. IlepedyeHb rpapuuecKOro MaTepHaJia ¢ TOYHbIM YKa3aHHEM 00513aTeJIbHBIX YepTeKeil:

1. Cxema ra3ocHa0KeHUs HaCEJIEHHOTO MyHKTa

2. PacuerHast cxema ra3onpoBojia CPEIHEro JaBICHHUS

3. [IpomonpHBIi Mpoduik ydacTKa MOI36MHOTO Ta30MPOBOA
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JlaTta BbIAauM 3aJaHUS « » o« » T.

Cpok ciaum CTyIGHTOM 3aKOHUYEHHOTO MPOEKTa « » « » r.

PykoBoauTens mpoekTa
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IMPUJIOKEHUE B. I'eHepanbHble IVIAHBI PAiilOHOB Ia30CHA0KEeHUS

YcaoBHbIe 0003HAYEHNS K T€HEPAJbHBIM IJIAHAM:

b - 6anHO-IpayeunpIii KOMOMHAT; X3 - x1e603aBox; K - kotenbHas;
% KBapTaHBI C I'a30BbIMHU IINIMTAMHU U L[eHTpaJII/I3OBaHHI:IM I‘Opﬁ‘{I/IM BOI[OCHaG)KeHI/IeM;

D KBapTaJibl C TAa30BbIMU INIMTAMU U T'a30BbIMU ITPOTOYHBIMU BOJOHATIpCBATCIIAMU.

T'enmiag Ne 1
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NPUJIOKEHMUE B. IlpumMepbl pacyeTHBIX CXeM ra3oCHa0KeHu st

Pacuernas cxema razonpoBojaa HU3Koro nasieHust ¢ ogauM ['PIIHI
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HamMeHOBaHME CXEMEL
JIcxOonOHEIE @HOaHHEE UM pPes3yJibTaTh pacueTa
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PacueTrnas cxema razonpoBojaa Hu3Kkoro aasieHus ¢ asymst ['PTILL
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HamMeHOBaHME CXEMEL
JIcxOonOHEIE @HOaHHEE UM pPes3yJibTaTh pacueTa
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Pacuernas cxema ra3onpoBoaa CpCaAHCTO JaBJICHUA
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Conep:xxanue

Beenenue
1. TpeGoBaHus K KypcOBOMY NPOCKTHPOBAHUIO
2. TexHosoruyeckasi 4acTb KypcoBOro nmpoeKra
2.1. Kparkue cBegeHHst 0 ra3uuIpyeMoM HACEJICHHOM ITyHKTE
2.1.1 CrpourenbHas XapaKTepUCTHKA
2.1.2. Knumarudeckue JaHHbIe pailoHa Ta30CcHA0KEeHUS
2.1.3. Ucrounuk razocHaOKeHUs HACEIEHHOTO ITyHKTa
2.2. TonoBble pacxopl ra3a noTpedUTeIIMU
2.2.1 HopmaTuBHBIE pacxo/ibl raza
2.2.2 TonoBble pacxo/bl Ta3a HA KOMMYHAJIbHO-OBITOBBIC HYX/IbI
HaceJIeHus
2.2.3 T'onoBble pacxo/pl ra3a Ha OTOIJICHWE U BEHTUJISALIUIO
JKWIJIBIX U OOLIECTBEHHBIX 3/1aHUN
2.2.4 TonoBoii pacxo/ ra3a Ha ropsiuee BOJOCHAOKEHHE
2.2.5 PacdeTHbI€ YacOBBIE pACXObl Ia3a HA OTOTUIEHUE U BEHTUJIALINIO
JKWIBIX U OOLIECTBEHHBIX 31aHUN
2.2.6 PacueTHBIN YaCOBOM pacxo]i ra3a Ha ropsiuee BOJOCHAOKEHUE
2.2.7 Pac4eTHbIE YaCOBBIE PACXO/IbI Fa3a HA OTOIIEHUE Y BEHTHJISALIUIO
COCpEIOTOYEHHBIX OTpeOuTeNei
2.3 OmpenenieHre pacxoJ0B ra3a MPOMBIIUICHHBIMHU MTOTPEOUTEISIMU
2.4 O6mwmit pacxo/ rasza 1o HaCeJICHHOMY ITYHKTY
2.5 Bo160p cxeMbl ra30cHA0KEHHs HACEIEHHOTO ITYHKTa
2.6 I'mapaBnryuecKuii pacyeT ra3onpoBOI0B HU3KOTO JaBJICHUS
2.7 I'mapaBaudecKuil pacyer ra3onpoBoia CPEIHETO 1aBICHUS
2.8 [Tonbop perynsitopoB nasnenus s ['PIIHI
3. l'asuukanusi NPOMBIILIEHHOTO NP eINPUATHS
3.1 Onpenenenue Tuma ra3oBoro 00orpeBaress
3.2 Pacuer pacxona rasa ajst paboTsl oOorpeBarenei
3.3 Cnyx0a sKcIuTyaTaliy ra30BOT0 X03sMCTBA
4. Be30nacHOCTD JKM3HeAeATeIbHOCTH
4.1 Cuctema oxpaHbl Tpy/la B Ta30BOM XO35ICTBE
4.2 TexHuka 6e30MaCHOCTH MTPOU3BOICTBA 3EMIISIHBIX paboT MpH
MIPOKJIAJIKE Ta30IPOBOJOB
4.3 BbezonacHOCTh pabOT MPH IKCIUTYaTallud CUCTEMBI Ta30CHA0KEHUS
5. Oxpana okpy:kawueil NpUpPoOIHOH cpeabl
3akiarouenune
CHnuCoOK MCI0JIb30BAHHOM JIUTEPATYPbI
Ipunoxenus
[Ipunoxenue A
[Ipunoxenue b
[Tpunoxenue B
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CocraBurenu:

AbnpazakoB Dspug KunxaeBuy

IToBapoB Anapeit Bnagumuposuu

YYEBHO-METOJNYECKOE ITIOCOBHUE
ITO BBIITOJIHEHUIO KYPCOBOI'O ITPOEKTA
MO JMCIUIIJIMHE «I"”A3OCHABKEHHUE»

Texunueckuii penakrop Koprnuiosa B.B.
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