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IHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA

Kon
pe3ysbTaTa

Pe3ynbrarhl 00ydeHus (BBITYCKHUK JOJIKEH OBITh TOTOB)

[TpodeccrnonanbHbIe KOMITIETEHITUN

P1

OcymiecTBIITh KOMMYHHUKALIMU B IPO(ECCHOHAIBHON cpesie U B 00ILecTBe
B IeJIOM, B TOM 4YHCII€ Ha WHOCTPAHHOM $I3bIKE, pa3padaThIBaTh
JOKYMEHTAlMIO, IPE3CHTOBAaTh W 3alIUINATh DPE3YyJIbTaThl KOMIUIEKCHON
WHKEHEPHOU J1€ATEIbHOCTH.

P2

O¢ddexTuBHO paboTaTh MHAWBHUIYATLHO U B KOJUIEKTHBE, B TOM YHCIE
MEXIUCIUTIIMHAPHOM, C JIEJICHUEM OTBETCTBEHHOCTH U MOJIHOMOYHUH IMPHU
pelIeHNH KOMIUIEKCHBIX MHKEHEPHBIX 3a]1a4.

P3

JleMOHCTpUpOBaTh JIMYHYIO OTBETCTBEHHOCTb, IMPUBEPKEHHOCTb U
clenoBaTh MPO(EeCCHOHAIBHON 3THKE W HOPMaM BEICHUS KOMIUICKCHOM
WHXCHEPHOU JEeSATeNIbHOCTH C COOJIOJICHUEM IPABOBBIX, COIMANBHBIX,
HKOJIOTUYECKUX U KYJIBTYPHBIX aCIIEKTOB.

P4

AHaJ'II/IBI/II)OBaTb 3KOHOMMHNYCCKHEC HpO6JICMBI u 06HIGCTB€HHLIG IMpOoncCChl,
y4aCTBOBAaTh B O6HIGCTBCHHOI>1 JKU3HHU C Y4YCTOM IIPUHATBIX B O6HI€CTBC
MOPAJIBbHBIX U IIPABOBBLIX HOPM.

P5

K noctuxeHnto 10JKHOIO ypOBHs 3KOJIOIMUECKONW 0€30I1aCHOCTH, YHEPIo-
u pecypcocOepexeHus Ha POU3BO/ICTBE, 0e3onmacHOCTH
KHU3HENEATSIFHOCTH M (PU3NYECKON MOJITOTOBICHHOCTH Ui 00ECIeYeHUs
HOJHOLEHHOHN COlMaIbHOM U TPOeCcCHOHATBHOMN 1€ TeIbHOCTH.

P6

Oco3HaBaTh HEOOXOJUMOCTh W JEMOHCTPHPOBATH CIIOCOOHOCTh K
CaMOCTOATENIFHOMY OOYYEHHIO B TECUCHHE BCEH J>KHU3HU, HEMPEPHIBHOMY
CaMOCOBEPILICHCTBOBAaHUIO B HHXXCHEPHOH mpodeccuu, OpraHu3aluu
00y4YeHHMsI U TPEHHHTa MPOU3BOICTBEHHOIO MIEPCOHAIA.

YHI/IBepcaJ'II)HI)Ie KOMIICTCHIIN

P7

[TpumensTh 6a30BbIE MaTEMaTHUECKHE, €CTECTBEHHOHAYYHbIE, COIIUAIBHO-
HKOHOMHMUYECKUE 3HAHUS B NMPO(HECCHOHAIBHON JEATENbHOCTH B IIUPOKOM
(B TOM 4Hcie MEXIUCUUIUIMHAPHOM) KOHTEKCTE B  KOMILJIEKCHOM
VWHXEHEPHOU JEATEIbHOCTH B IPOU3BOJCTBE TEIJIOBOM M JJIEKTPUUYECKON
OHEPIrUU

P8

AHaIM3MpoOBaTh HAyYHO-TEXHUYECKYIO MH(OpPMAIMIO, CTaBUTh, peliaTh U
nyOJIMKOBaTh PEe3yNbTaThl PEHICHUs 3a/1ad KOMIUIEKCHOT'O HHKXEHEPHOTO
aHaM3a C UCIOJIb30BaHMEM 0a30BbIX M  CHELMAIbHBIX 3HAHUH,
HOPMAaTUBHOM JOKYMEHTAIlMM, COBPEMEHHBIX aHAJIMTUYECKUX METOJIOB,
METOJI0OB MaTeMAaTUYECKOT0 aHAIN3a U MOJEIMPOBAHUS TEOPETUUECKOTO U
SKCIIEPUMEHTAILHOTO UCCIeI0OBaHUS.

P9

[TpoBoANTh TpeNBApUTENILHOE TEXHUKO-3KOHOMHYECKOE OO0OCHOBaHUE
MPOEKTHBIX ~ pa3padOTOK  OOBEKTOB  MPOU3ZBOJACTBA  TEIUIOBOH U
ANEKTPUUECKON IHEPTUH, BBIIOJIHITH KOMILJIEKCHBIE HHKEHEPHBIE MPOEKThI
C MPUMEHEHHEM 0a30BBIX U CIHEIUATBHBIX 3HAHUN, COBPEMEHHBIX METOJIOB
MPOCKTUPOBAHUS  JJIsi  JOCTHXKEHUS  ONTHUMAIbHBIX  pPE3yJbTaTOB,
COOTBETCTBYIOIIMX TEXHUYECKOMY 33JlaHUI0 C YYE€TOM HOPMATHBHBIX
JOKYMEHTOB, SKOHOMUYECKUX, SKOJOTUYECKHX, COLHUAIBHBIX M APYIHX
OTpAaHUYECHUN.

P10

[IpoBOaUTH  KOMIUIEKCHBIE  HAy4HbIE  HCCIEJOBaHUS B  00JIACTH
IIPOU3BOJCTBA TEIUIOBOW M JJIEKTPUUYECKOM DHHEPruH, BKIIOYAs IOHMCK
HeoOXonuMol HMH(OpPMAIMH, SKCIEPUMEHT, aHaIU3 W HHTEPIpPETAIHIO
JAHHBIX, U UX TOATOTOBKY JJIsl COCTaBJIEHUS 0030pOB, OTYETOB U HAYUHBIX
nyOoNuKauili ¢ TIpUMEHeHHeM 0a30BBbIX M CIEUUAIBHBIX 3HAHUM W
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COBPEMCEHHBIX METOJ0B.

P11

Hcnons3oBaTh WHGOOPMAMOHHBIE TEXHOJIOTHH, UCIIOJIB30BaTh KOMITBLIOTEP
KaK CpeJCTBO paboThl ¢ MHPOpPMAIUEH W CO3JMaHUS HOBOW MH(pOPMAIUH,
OCO3HAaBaTh OMAaCHOCTH W YIPo3bl B  Pa3BUTUH  COBPEMEHHOTO
nH(pOpMalMOHHOTO  OOIIEeCTBa, COOJNIOAATh OCHOBHBIE  TpeOOBaHUS
UH(POPMAIIMOHHOM 0€30MaCHOCTH.

P12

BeiOuparh ®W  HCINOJB30BaTh  HEOOXOAMMOE  OOOpYyHOBaHHME IS
IIPOM3BOJCTBA TEIUIOBOM M  DJJIEKTPUYECKOM DHEPrUH, YIPaBIATH
TEXHOJIOTHYECKUMH o00ObexkTaMu Ha ocHoBe ACVYTII;, wucnonn3oBath
WHCTPYMEHTBl M TEXHOJIOTHMU JJIsi BEJICHUS KOMIUIEKCHOW MPAKTUYECKOUH
WH)XEHEPHOM AEATEIbHOCTH C YY€TOM HSKOHOMMYECKHUX, KOJIOTHYECKHX,
COIMAJIbHBIX U IPYTUX OTPAHUYCHUH.

Crneuunanbable npodecCuoHaIbHbIE

P13

Y4yacTBOBaTh B BBIIOJIHCHHUH pa60T o CTaHJgapTu3alu U MOArOTOBKE K
CepTI/Iq}I/IKaHI/II/I TCXHHUYCCKUX CPpCACTB, CUCTCM, ITPOLCCCOB, O60py,Z[OBaHI/I${
U MaTCepruajioB TCIUIOOHCPIETUYCCKOro IIpPOU3BOACTBA, KOHTPOJIMUPOBATH
OpraHu3anuro MCTPOJIOTHYICCKOI'O obecreyeHus TCXHOJIOI'MYCCKUX
mponeccoB TCIINIOOHCPTCTUUCCKOTO IMPON3BOACTBA, COCTaBJIATH
AOKYMCHTAIIUIO IO MCHC/PKMCHTY Kau€CTBAa TCXHOJIOTHYCCKUX ITPOLICCCOB
Ha NPOU3BOJCTBCHHBIX YUaCTKax.

P14

Opranu3oBbiBaTh paOouue MecTa, YHPABIATh MalbIMH KOJUIEKTUBAMHU
UCTIOJIHUTENEH, K pa3paboTKe ONepaTHBHBIX IJIAHOB PaOOTHI MEPBUYHBIX
IPOU3BOACTBEHHBIX TOAPAa3/IeIeHHH, IUTAHNPOBAHUIO PaOOTHI epcoHaa 1
(GOHIOB OIUIaTBI  TpyHda, OPTraHU30BBIBATH OOyYe€HHE W  TPEHUHT
IPOU3BOACTBEHHOTO ITIEPCOHANA, AHAIM3UPOBATh 3aTPaThl W OLICHHUBAThH
pe3yIabTaThI JeSTeTbHOCTH MEPBUYHBIX MIPOU3BOJICTBEHHBIX
NOJpAa3/ieNIeHuil,  KOHTPOJIMPOBAaTh  COOJIOAEHUE  TEXHOJOTHYECKOM
JIVICIIATUTAHBL.

P15

Hcnonp30BaTh  METOOMKM  WCHBITAHWN,  HAJTAAKA W PEMOHTA
TEXHOJIOTUYECKOr0 000PYA0BaHMsI TEIJIOIHEPTETUUYECKOT0 IIPOU3BOJICTBA B
COOTBETCTBUM C HpoduieM padoThl, IUIAHUPOBaTb M Y4YacTBOBAaTh B
NPOBEJCHUHN IIJIAHOBBIX HCHBITAHUH M PEMOHTOB TEXHOJOTHYECKOTO
000pyJIOBaHUS, MOHT@XHBIX, HaJaJOYHBIX M IyCKOBBIX paboT, B TOM
yHclie, IPY OCBOEHUU HOBOIO O0OpYyIOBaHMS U (WJIHM) TEXHOJIOTMUECKUX
IPOLIECCOB.

P16

Opranu3oBbIBaTh paboty nepcoHana o 00CITy>)KMBaHUIO
TEXHOJIOTHYECKOTO 000PYAOBaHUS TEIJIOIHEPTeTHUYECKOrO MPOU3BOJICTBA,
KOHTPOJHUPOBATH TEXHUYCCKOEC COCTOSAHHE W OLCHUBATH OCTaTOYHLIN
pecypc o0OpymOBaHUs, OpPTraHU30BBIBATh MPOPUIAKTHUECKHE OCMOTPHI U
TEKYIIHEe PEMOHTHI, COCTABJIATH 3asiBKHM Ha OO0OpYyIOBaHHE, 3allacHbBIS
YacTH, TOTOBUTh TEXHUUYECKYIO ITOKYMEHTAIMIO HAa PEMOHT, MPOBOAHTH
paboTHI TIO TPUEMKE M OCBOCHHIO BBOJIMMOT'O 000Dy TOBAHHUSI.




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUNN
UNIVERSITY INIMB YHUBEPCUTET

MuHMCTEpPCTBO HayKM U Bbiclwero obpa3zoBaHua Poccuinickon Gepgepalmm
depepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpa3oBaTesibHOe yupexaeHune Bbicliero obpasoBaHua
«HauunoHanbHbIN nccnegosBaTeibCku TOMCKUA NOAUTEXHNYECKNIA yHUBepcuTeT» (TI1Y)

[Ixomna WHxeHepHas 1KOJIa SHEPreTUKU
Hanpagnenue noarorosku (crenuanbHocts) 13.03.01 TennosHepreTrka U TEIOTEXHUKA
Otnenenne mkoasl (HOL)  HOIL W.H. byrakosa

YTBEPXIAILO:
PyxoBonutens OOII

AnTtoHoBa A.M.
(IMommuce)  (Mara) (®.11.0.)

3AJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThl
B dopwme:

OakanaBpCKOW pabOThI

(bakanaBpcKoil pabOTHI, TUIMTIOMHOTO MPOEKTa/PabOTHI, MATUCTEPCKOM AUCCEPTALINH)

Crygnenry:

I'pynna DPUO

3-5b4b1 I'opunenko I1aBny AHartonseBuuy

Tema paboThI:

[TpoekT cuctemsbl TerocHabxeHus: Mukpopariona Ne9 ropona 3apuHcka

VYTBepKaeHa MPUKa30M JTUpEKTOpa (1aTa, HOMep)

Cpok ciauu CTYJIEHTOM BBIMIOJTHEHHON paOOTHI:

TEXHUYECKOE 3AJIAHUE:

Hcxoanpie JaHHBIE K paﬁoTe TexXHUKO-2KOHOMUYECKHUE XAPaKTCPUCTHUKU 3JICMCHTOB

CHCTEMBI TEIUIOCHAOKEHUS ropoaa 3apI/IHCKaI COCTaB
TCHJ’IOHOTpC6HTCJ’ICﬁ KBapTala, XapaKTCPUCTHKU

NnpoU3E00UMenbHOCHIb UL HAZPY3KA, PEHCUM PAbOMb

(Henpepblgnblil, NepUOOUYeCKUil, YUKIUYECKUl u m. 0.); 6uo OCHOBHOTI'O 2t BCIIOMOTaTCJIbHOTO O6Opyﬂ0BaHHH

CHIPbsL UMY MAMEPUAT U30enust; mpebo6anusi K npoOYKny, TeHJ‘[OBOfI CCTHU.
uz0enuio un npoyeccy, 0cobvle mpebo8aHus K 0COOEHHOCMAM

(HalLMeHO(faHM@ 00beKma ucciedo8aHus uu NPOEKMupoeanus,

@dyHKyuoHUpoBanus (IKchayamayuu) 06vekma un u3oeus 8
naaHe 6e30nacHOCMuU IKCIYAMayuu, BIUAHUS Ha
OKPYAHCAIOULYIO CPEY, IHEP2O3AMPAMAM, IKOHOMUUECKUL
aHanuz u m. 0.).
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Pedepar

Brinmycknas kBanmudukarnuonnas padora 114 c., 5 pucynkos, 27 Tabmut, 25
UCTOYHHUKOB.

KnroueBbie CJIOBa: I[TPOEKT, TEIINIOCHABXEHUE,
TUJIPABJIMUECKUIN PACYET, OBOPYJIOBAHME TEIUJIOBBIX CETEN,
OBOPYZOBAHUME MHAMBUAY AJIBHOI'O TEIIJIOBOI'O ITYHKTA.

[enb paboThI — MPOEKTUPOBAHKUE CUCTEMBI TEIIIOCHA0KEHUSI MUKpOpaioHa
Ne9 B r. 3apuHcke.

[lo pe3ynbraTam BBITYCKHOM KBaTM(UKAIMOHHOW pPabOThl pa3paboTaH
MPOCKT CHUCTEMBI TEIUIOCHAOKEeHUsT MHKpopaiioHa Ne9. Pazpaborana cxema
perylIupoBaHMsl OTIYCKa TEIUIOThI, OTBEYAlOIlash COBPEMEHHBIM TPEOOBaHUSAM
KayecTBa MPEIOCTABISIEMbIX YCIYT, HE Hapyllamolas THUAPABIUYECKUN PEKUM
JNEHCTBYIOIMX TEIUIOBBIX CETed, MpOU3BEAEH pacyeT U MoA0Op OCHOBHOTO
000py10BaHUSI UHAUBHUIYaJIbHOTO TEIJIOBOIO ITyHKTA.

BreimyckHast kBanuduKanoHHas pa0oTa BBHIMOJHEHA B  TEKCTOBOM

penaktope Microsoft Word 7.0.
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Beenenue

B coBpeMeHHOM MuUpe pa3BUTHE HDHEPTOCOCPEIKEHUS HWTPACT BEAYIIYIO
poJib B CHCTeMaxX »HHEpPro- M TemiocHabxkenus. LleHTpanu3oBaHHas cucrema
TEIJIOCHAOKEHUSI ¢ KOMOMHUPOBAHHON BBIPAOOTKOM TEIJIOBOM M 3JIEKTPUYECKOU
SHEPTUU MO3BOJISIET SKOHOMUTH 110 20 — 25% TomuBa.

LlenTpanu3oBaHHass CcUCTEMa TEIUIOCHAOKEHUS COCTOUT M3  Tpex
AJIEMEHTOB: HCTOYHHUKA TEIUIA, TEIUIOBBIX CETEM U MECTHBIX CUCTEM MOTpPEOJIeHU,
KOTOPBIE B CBOIO OYEPE]Ib BKIIOYAIOT B CE0Sl — CUCTEMbI OTOIUJICHUS, BEHTUJISILIUN U
ropstuero BojocHa0xkenus (I'BC). McnpaBHast paboTa 3TUX CUCTEM IMOJIO0KUTEIIBHO
BIIMSIET HA CAMOYYBCTBHUE JIIO/ICH, MPOU3BOAUTEILHOCTD TPY/1a padouuX U T.1.

B nanHOW BBIYCKHOM  KBaJIM(UKAIMOHHONW paboTe HMCTOYHUKOM
TerIocHa0keHuss Mukpopaiiona Ne9 spnsiercss TemnosnekTpoueHTpaib, BXOAIas
B coctaB OAO «Anraii—Kokc», TOYka ITOAKIIOUYCHHE IS TEIIOCHAOKCHMS
CTPOSIILIETOCS MUKpOpaioHa B JAEHCTBYIOUIUMN TEIUIONPOBOJ TEIJIOMArucTpaiu 2
Hy 1000 mm. C pacnionaraéMbeIM HallopoOM B TOUKE MOAKIIIOUEHUSA 47 M.

Hcxons m3 MOCTaBICHHOM 1EM BBIMTYCKHOW KBAIU(DUKAIMOHHON PabOTHI
MPOU3BEACH pacyeT TEIJIOBBIX HArpy30K, TEIJIOBBIX HArpy30K Ha Tropsiuee
BOJIOCHA0XEHUE, TOCTpOEHUE TpaduKoB pacxoda TEIIOThl, TEMIIepaTyp JUIs
pPETyIMpPOBaHUS OTITyCKa TeIjia, TUAPABIMUECKUN pacueT TPyOOmpoBOJOB, pacyeT

n BBI60p OCHOBHOTI'O O6OPYI[OBaHI/I5{ HHIWNBUAYAJIBHOI'O TCIIJIOBOI'O ITYHKTA.
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1 PacueT TeTIoBBIX Harpy30K

1.1 Pacxoxg TemwioTHI Ha OTOIUICHWE, BEHTWISAIUIO W Topsyee
BOJIOCHAOXeEHME

K temmoBoil Harpy3ke OTHOCAT OTIYCK TEIUIa Ha OTOIUICHHE, BEHTHIIAIIUIO
U TOpsiuee BOJIOCHAOXKEHHE.

TeroBble Harpy3ku Ha OTOIUIGHME U BEHTWIALMIO 3aBUCAT OT
TEMIIEpaTypbl HApPY>KHOTO BO3AyXa MW JPYIHUX KIUMATUYECKUX YCIOBUU, U
CUMTAIOTCS] CE30HHBIMU TETUIOBBIMU Harpy3Kamu.

TermoBast Harpy3ka Ha Topsdee BOJOCHAOKCHHE HE 3aBUCHT OT
TEMITepaTypbl HApPY)KHOTO BO3AyXa W CUYHTAETCA KPYIVIOTOJWYHOW TETIOBOM
Harpy3Komu.

[ToTpeOHOCTH TeIIa Ha OTOIUICHWE M BEHTHJIAIMIO pacCUMTaHa IS JIBYX
PEXKUMOB: MAKCUMAJIbHOTO, IO KOTOpPOMY OIpeAesieHa TerioBas MOIIHOCTb
CUCTEMBI, U CPETHETO.

Krnmuvartnueckue maHHble I TOpoja 3apWHCKa TPUMEM 10 HamboJjee
OM3KOMY TI0 pacmoiokeHuo ropoay HoBocubupceky [1] u cBoauM B Tabnuity 1:

Ta6nuna 1 — Knumatnueckue gaHHele ropojaa

Cpennsis

Temnepatypa Temnepatypa [IpomomKUTENbHOCTD

TemIeparypa
pacueTHas Ha pacueTHas Ha OTONHUTEIIBHOTO
OTOMUTEIBHOTO

OTOIJIEHUE BEHTUJIALIUIO repruoJia

repuoia
{=-39°C t=—24°C t, =—9,1°C n=5448 u

Temmeparypy BHYTPEHHEro BO3AyXa IIOMEIICHUH mnpuHUMaeM [2] u
CBOJUM B TabJuIly 2:

Tabnuna 2 — Temneparypa BHyTPEHHET0 BO3yXa MOMEIICHUN

TemnepaTypa BHYTPEHHETO BO3AyXa B | Temrieparypa BHYTPEHHETO BO3yXa B

KHUIBIX 3JaHUAX IIOMCIICHNWHU IITKOJIBI

t, =20°C t, =18°C

11



1.1.1 Pacuer TemioBoi Harpy3ku Ha OTOIUIEHHE

MaxkcuManbHBIM TEIJIOBOM MOTOK Ha OTOIICHUE:.

Q(l))v :ﬂ. Qov 'VH ) (tBPH _t(l;) '10_6’ MBHr, (1)
rae Q,, — YyAelbHasd OTONMTEIbHAs XapaKTePUCTUKAa Ha OTOIUICHUE 1M [1],
Br/ (M3 -°C); [ — nonpaBoYHBIN KOIPPUIIUCHT, YIUTHIBAIOIINI KINMATHYCCKUE
YCIIOBUSA paiioHa [3]; V,, — HapyxHbIi 00beM 31aHMI, M tj;, — pacueTHas
TEMIIEpaTypa BHYTPEHHETO BO3QyXa OTaIlIMBaeMbIX 3manuii, °C; tg — pacueTHas
TEMIIepaTypa HapyKHOTO BO3AyXa Ul MpoeKTHpoBanus ortoruteHus, °C.

CpenHuil TEIIOBOM IOTOK Ha OTOIUIEHME 1 cpendeir to.  3a

OTONHUTEIBHBIA CE30H TeMITepaTyphl HAPYKHOTO BO3yXa:
P cp
(tBH _tHB)
P P
(tBH o to)
rae to, — cpenHss TemmepaTypa Hapy»KHOTO BO3/yXa 3a OTONMTENLHBIH TIEPHOL,

t* —_91°C.

Q' =Q5- , MBT, )

1.1.2 Pacuer TerioBoi Harpy3kKu Ha BEHTHJISALINIO

MakcuMalIbHBIA TEMJIOBOU MOTOK HA BEHTHIISIIAIO
P P P —6
QB :18' QB 'VH ) (tBH _tHB) -10 ,» MBT, (3)
rae (g — yaenbHas BEeHTHJIALMOHHAS XapaKTepHUCTHKa, BT/ (M3 -OC), [3] b —

pacueTHas TeMIepaTypa HapyXKHOro Bos3dyxa i BeHtunsuuu, °C; f —
MOTIPABOYHBIN KOI(PDUIIMEHT, YUUTHIBAIOMINN KIMMATUYECKHUE YCIOBHS palioHa.
CpenHuil TErIOBOM MOTOK HA BEHTWISILIUIO MJI CPEIHEW TemmepaTypbl

Bo3ayxa t. 3a oTonurensHbI cesoH, t =—9,1°C:

(tP _tCP)
CP _ AP BH “HB
QB _QB ) t _—tp , MBT. (4)
BH “HB
B xumisix JA0Max OCYHICCTBIIACTCA €CTCCTBCHHAA BCHTUILAI WA, IIO3TOMY:
P _—CP
QB_ B :O MBT.
12



1.1.3 PacueT pacxoia TEMIOTH HA TOPSYEE BOOCHAOKECHHE
['opstuee BogocHaOKeHNE MMEET MMEPEMEHHBIN pacxol, Kak B TCUCHHUE JHS,
TaK U B TCUCHUE HENICIIH.

Cpennuii TEIIOBOM MOTOK HA ropsiuee BOAOCHAOKEHNE!

cp =L2-m-(a+b)-(tr—tx)-c
e 24-3,6

.10°, MBT (5)

rae 1,2 — Ko3pPHUIHMEHT, YYUTHIBAIOIIHIA MIOTEPU TEIUIOTHI B MECTHBIX YCTaHOBKAX
rOpSiYEr0 BOJOCHAOXKEHUS; M — PAaCYCTHOE KOJUYECTBO MOTPEOUTENCH ropsyei
BOJIBI, a — HOpMa pacxoxa Boabl Ha ['BC mpu temneparype 60 °C nHa ommoro
YeJIOBEKa B CYTKH, NPOXHBAIOIICTO B 3JaHUU C TOPSYAM BOJOCHAOXKEHUEM,

MPUHUMAETCS B 3aBUCUMOCTHU OT CTENEHU KOM(POPTHOCTH, JI/CyT. Ha 1 ued. [1]; b -

HOpMa pacxoja Boasl Ha I'BC B 001iecTBeHHBIX 3AaHUAX MpH Temmepatype 55 °C,

NpUHMMaeTCad B pasMepe 25 uy/cyr. Ha 1 wem; t, — Temmeparypa XOJOJHOM

(BOIONIPOBOJHOM) BOABI B OTONMMUTENbHBIA Mepuoa (MpU OTCYTCTBUHU JIaHHBIX
npunuMaercst paBaoi 5 °C), t, =5°C; ¢ — yznenpHas u300apHasi TEIUIOEMKOCTh
BOJIbI, paBHas 4,187 xJ[x/(kr-°C).

Yucno xurenerd NMPUHUMAEM U3 YCIOBHUS NPOKUBAHUS NPUMEPHO B OJHOU
KBapTHUPE TPU YEJIOBEKA.

MakcumanbHbIl TEIJIOBOM MOTOK Ha TOpsSiYee BOJOCHAOKEHHE B JKUIIBIX U
OOIIIECTBEHHBIX 3JaHUIX:

™ =2,4-Q° , MBr, (6)

I'BC I'BC!
rae — 2,4 kod(PPUIMEHT CYTOYHON HEPABHOMEPHOCTH MOTPEOJICHUS Topsueit
BOJIBI.
Cpennuii TEMIOBOM MOTOK HA TOpsiuee BOJOCHAOKEHNE B HEOTOIMUTEIBHBIM

(JieTHMiT) nepHO/I;

CP _ MCP .(60_tn)

= -, MBT, 7
T'BC.JI TBC (60—t3) ﬂ T ()

rae t,,t, — cooTBEeTCTBEHHO TemImepaTrypa XOJOAHOW (BOAONPOBOAHOW) BOABI B

OTOMUTENBHBINA MepHo]] (P OTCYTCTBHH JaHHBIX pUHUMaeTcs paBHou 5 °C) u
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HEOTONHMTENIbHBIA (eTHUi) nepuon (mpuruMaercs pasHoil 15 °C); S —
KO3 PUITUEHT, YIUTHIBAIOIINN W3MEHEHHE CPEIHEr0 pacxoja BOJBI Ha Topsdee
BOJIOCHA0)KEHUE B HEOTONMUTEIIbHBIA MEPHO MO OTHOUICHHIO K OTOMHTEIBHOMY
IEPUOTY, IPUHUMACMBIN TPX OTCYTCTBUH JAHHBIX ISl KUIHIITHO-KOMMYHAJIBHOTO
cektopa — 0,8 (w11 KypopTHBIX W IOKHBIX TropogoB [ =15), s
npeqnpusitud — 1,0.

HopMsl pacxoaa BojsI mpuHEMaeM 110 [3]:

Ha 1-ro xxutens -120 n/cyT.; Ha 1 yueHnka B cMeHy — 8 1.

JInsg mpumepa paccuuTaeM HArpy3Kd JUIs OJHOTO W3 JKHJIOrO Joma YII.
Mertamnypros, 2 u mkousl yi. Ctpourenen, 11.

MaxkcuMabHbIN TEIJIOBOM MOTOK HAa OTOILICHUE HaX0 UM 1o (hopmyite (1):

Q(I))(13-3T.,1-3Ta>1< ouckI) = 0’ 91 0’ 37 ) 23440 ) (20 - (39)) ) 104 = O’ 466 MBT)
Q... =0,91-0,33-21800- (18— (39)) -10° = 0,373 MBr.

Cpennuii TErIOBOM NOTOK HA OTOIUIEHHWE HaxoAuM 1o ¢popmyse (2):

P 20-(-9,9)
c =0,466 - (20=(=9.0) _ =0,23 MBr;
O(13-t.,1-3105K OQHCH) (20 (_39) )

(18—(-9,1)
< =0,373. 18- (39)) ~O48MBr

MakcruMaTbHBIN TETUIOBOM TOTOK Ha BEHTHIISAIIMIO HAX0IUM 110 opmyiie (3):

=0,91.0,07-21800- (18— (—24))-10° = 0,058 MB.

B(mKona)

Cpennuii TETIOBOM MOTOK HAa BEHTHIISIIIHIO HAXOuM 110 opMmyiie (4):

o (18—(-9,1)
Q* =0,058- (20 =0,038 MBr.

B xunom gome yin.Meramtypros, 2 195 kBapTup M oQuUCH, CpeAHH

TEIJIOBOM MOTOK Ha TOpsiuee BOJOCHAOKEHNE HAaXx0 UM 1o ¢opmyiie (5):

IE:EI:C(B-aT 1-oTak ouckr) - 11 2 : 585 : (120 * 25) : (60 — 5) : 4’187 * 10_6 = O, 271 MBT;
’ 24-3,6
w 12-900-8-(60-5)-4,187

I'BC(umwona) 12 . 3’ 6 : 10_6 - O, 046 MBT
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MaxkcruMasbHBIN TEIUIOBOM MOTOK Ha ropsiuee BOJOCHA0KEHUE HaX0UM 10

dbopmye (6):
=2,4-0,271=0,651 MBrT;

Q max
I'BC(13-5r.,1-3123K 0hrickr)

™ 4.0,046=0,111 MBr.

I'BC(uxora)
CpenHuii TEII0BOI MOTOK HAa ropsiuee BOJOCHA0KEHNE B HEOTOMUTEIbHBIN

(ytetHmit) mepuro HaxoauM 1o dopmyie (7):

: (60—15) |
I—CBC.H(13-3T.,1—31"3)K ochrichr) - O’ 271 (60 _ 5) : 01 8 = 01178 MBT,
gcn(mm) =0,046- M .0,8=0,038 MBT.

' (60—5)

[lomy4yeHHbIe pe3ynbTaThl paCY€TOB CBOJUM B TAaOJIHILy 3
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Tabnuna 3 — PacueTHas Tabnuiia noTpeOHOCTH TEIJIOTHI HA OTOIUICHUE, BEHTWISALIUIO U TOpsiuee BOIOCHAOXKEHUE TTPU
TeMIieparype HapyxHoro Bozayxa (-39 °C)

g E g g
GE A g Em >§ o] E S o) E e QZ
o = 3 & | 8%| 5 | ZEg| 258 R
E 2 5 2 S S = S z § =|E § =t PacueTHbIe TEIUIOBBIE HATPY3KU v T
2 g E = | Z|=E5| R | 588 EEE .
3 = | 5| 8% 8 |Sg5 mtEE B
e O = | L ® i == ==
S = | © S S° 58 ex
= e > = QP QP cP max cP
(0)Y B I'BC I'BC T'BC.JI
Kusoi nom
1 yi.Metamnypros 2 (TepBBIii ATAXK 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
ouChI)
Kuioit nom
2 yn.Mertamnypros 4 (TIepBBIN ATaX 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
o(ucer)
Kumoi nom
3 yi.MeTatypros 6 (TIepBEIi 3TaXK 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
o¢ucer)
4 yin.Metamtypros 8 JKuoit om 11 176 | 19800 | 528 0,37 0,393 0,203 | 0,486 | 0,133 0,88
5 yin.Meramnypros 10 Kunoit nom 11 176 | 19800 | 528 0,37 0,393 0,203 | 0,486 | 0,133 0,88
Kuoit nom
6 yi.Meramnypros 12 (TIepBbIit 3TaXK 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
oduchl)
7 Kunoit nom
yin.Meramnypros 14 (TIepBBIii ATaXK 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
o(ucer)
8 Kot nom
yi.Metamnypros 16 (TIepBEIi 3TaXK 13 195 | 23440 | 585 0,37 0,466 0,271 | 0,651 | 0,178 1,12
o(ucer)
9 yi.Metamypros 18 JKunoit mom 11 176 | 19800 | 528 0,37 0,393 0,203 | 0,486 | 0,133 0,88
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[Tpogomxenue Tabausl 3

10 | yn.Meramnypros 20 Kunoi oM 11 | 176 | 19800 | 528 | 0,37 0,393 0,203 | 0,486 | 0,133 | 0,88
11 | yu. Crpourenei, 1 Kunoi oM 9 | 160 | 17500 | 480 | 0,37 0,348 0,184 | 0,442 | 0,121 | 0,79
12 | yn. Crpoureneii, 3 Kuno#t nom 15 | 135 | 14130 | 405 | 0,37 0,281 0,155 | 0,373 | 0,102 | 0,65
13 | yn. Crpourerneit, 5 Kunoi oM 9 | 124 | 11250 | 372 | 0,38 0,230 0,143 | 0,343 | 0,093 | 0,57
14 | yn. Crpoureneit, 7 YKuoit fom 15 | 135 | 14130 | 405 | 0,37 0,281 0,155 | 0,373 | 0,102 | 0,65
15 yi. Ctpouteneii, 9 Kunon nom 11 176 | 19800 | 528 0,37 0,393 0,203 | 0,486 | 0,133 0,88
16 | yn. Crponreneid, 11 | mona (900 ), 21800 | 900 | 033 | 007 |0373| 0058 | 0,046 | 0,111 | 0,038 | 054
(mkoma) YYEHUKOB)

17 | yn. Crpoureneit, 13 Kunoit 1om 11 | 176 | 21550 | 528 | 0,37 0,428 0,203 | 0,486 | 0,133 | 0,91
18 | yn. Crpouteneii, 15 Kot nom 15 135 | 14130 | 405 0,37 0,281 0,155 | 0,373 | 0,102 0,65
19 yi. Crpouteneit, 17 Kunon nom 15 135 | 14130 | 405 0,37 0,281 0,155 | 0,373 | 0,102 0,65
20 | yn. Ctpouteneii, 19 Kot nom 11 110 | 12568 | 330 0,38 0,235 0,127 | 0,304 | 0,083 0,54
21 | yn. Ctpoureneit, 21 Kot nom 14 135 | 14310 | 405 0,37 0,284 0,155 | 0,373 | 0,102 0,66

Bceero: | 778 |1 0,058 | 412 [ 989 | 2,70 | 17,73
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2 I'paduxm pacxoja TErIoThI

3Has TONOBBIE HArpy3kH Ha TEIUIOCHAOXKEHWE U  U3MEHEHHUE
TETUIONOTPEOICHHs 32 XapaKTEpHbIE MEPHOIbl BPEMEHH (CYyTOUHBINH, MECSUHBIMH,
TOJI0OBOM) BO3MOXXHO OIpPEACTUTh pPACXOJ TOIUIMBA, PEKUM HCIOJIb30BaHUS
TETUIOPUKAIIMOHHOTO o0opy0BaHUs u ONITUMAJIbHBIX apamMeTpoB

TCIIJIOHOCHUTCILA.

2.1 I'paduk pacxoaa Temia mo Mecsiam rojaa

JUJ11 OCTPOEHUs TOAOBOTO IrpaduKa TEIJIOBOIO NOTPEOIEHHS 110 MecALaM

I10 [1] HaXO0JHUM CPCOAHCMCCAYIHBIC TCMIICPATYPhI HAPYKHOI'O BO34yXa.

OHpeI[eJ'IHCM pacxoabl TCIUIOTBI Ha OTOINICHUC MW BCHTUIIALWUIO JJIA

Ka)XkKJI0r0 MecsIia co cpeaHeMecsunoi temmeparypoii amxke +10 °C.

PaCXOIII)I TCIIJIOTHI HA OTOIINICHUEC HAXOJHUM I10 (I)OpMYJIei
CP.M
H _tH

t
Qy=Qh |

" ol MBH, (8)
BH ~ ‘O
Pacxoanl TeruioTel Ha BEHTWISIIIUIO HAXOUM I10 (bOpMyJIe:

CP.M
H _tH

t
Qr=q | ™

tBH - tg

, MBr, 9)

P P v v
rac QO’ QB — MaKCHMAJIbHBIN TCIIJIOBOM IIOTOK Ha OTOIINICHHMC M BCHTHUJIALIMIO,

MBT.; tﬁP'M — cpemHEMecsYHas TeMIlepaTypa HapyxHoro Bosmyxa, “C; t., tf; —
pacdeTHas TeMIleparypa Hapy>KHOTO BO31yXa JJIsS MPOCKTHPOBAHHUS OTOIUICHUS M
sentwisiiuu, ~C; t,, — Temmeparypa BHyTpeHHero Bo3ayxa, “C.

OnpenensieM cyMMapHbI€ pacxXoAbl TETUIOTHI JJIsI MECALIEB OTOMUTEIHHOTO
MepUoJia KaKk CyMMY PacxoAOB TEIUIOTHl HAa OTOIJIEHWE, BEHTWISIUUU U CPEIHUN
TEIJIOBOM MOTOK Ha ropsiuee BOJOCHAOKEHUE B OTOMUTENIbHBIA U HEOTOIUTEIIbHBIN

(JteTHUI) IEPHOJIBI COOTBETCTBEHHO, IO (hopmyIe:

QL =Q) +Q}' + Q. MBr, (10)
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[Tpumep pacueta 11t sHBaps Mecsila MOACTABIAA JaHHbIE B GOpMyIbI (8)

u (9):
Q7 =7,78.| 2= |4 00 M,
20— (-39)
18— (-17,3)
7 =0,058-| ————~ |=0,049 MBr;
R ( 18— (—24) j '
CyMmmapHsbie pacxosl TeIOThI o Gopmyie (10):
Qi =4,92+0,049+4,12=9,09 MBr.
AHaJIOTUYHO BBIMOJHIEM PACUYEThl U IS IPYTUX MECSIIEB OTOMUTEIHLHOTO
nepuoa.

PesynbraThl pacueToB cBOAMM B Tabiuity 4

Tabnuua 4 — Pacxoapl TEMIOTHI CPETHEMECIYHOTO OTPEOICHUS

PaCXOI[I)I Cpe,ﬂHeMeCﬂ‘IHLIe TeMHepaTypr Hapy>KHOrO BO3,HYX3.
TCIIJIOTHI

" | T 1 vV | V | VI V] Vi IX | X | XI | XI
MecalaM | 1731 157 | -84 22 | 111|170 | 194 | 162 | 102 | 25 | -74 | -145
, MBT

M

Qs 492 | 471 | 375 | 2.35 231 | 361 | 455
M | 004 | 004 002 | 0,03 | 004
Qs 5 2% 0037 | 002 ) - :
CP

I'BC?

op 412 | 412 | 412 | 412 | 27 | 27 | 27 | 27 | 27 | 412 | 412 | 412
I'BC.JI

M

v | 909 | 887 | 790 | 649 | 27 | 27 | 27 | 27 | 27 | 645 | 777 | 872

Ha ocHoBe momy4eHHBIX NaHHBIX, CTPOMM TOJIOBOM TpauK TEMI0BOTO

noTpebaeHus o Mecsiam (pUucyHok 1)
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MBT  MBT
10.01- '

9.0
8.0
7.0

6.0
5,0 L

4.0
30 Qeym

2.0
1,0

I II oI IV V VIVIOVIOIIX X XI XII

Pucynoxk 1 — I'ogoBoii rpaduk TEII0BOro NOTPEOICHUS 110 MeCsALaM

2.2 YacoBrle pacxoabl TCIUIOTBI HA OTOINNICHHUC, BCHTHJLAIHWIO W IOpAYCC

BOJIOCHAOKeHME
JIns MoCcTpOeHUST YacoBBIX Ipa)MKOB PAacXOJO0B TEIIOTHI HA OTOIJICHUE M

BCHTWIIOHUIO JOCTATOYHO HMCIIOJIB30BaTh JBAa 3HAYCHHA pacXxoJda TCIIIIOTBI: Q]g "

QOP ONpE/ICIICHHBIE TIPU TeMIepaType Hapy>KHOro Bo3Ayxa Hadana (KOHIA)
oTonuTenabHOro nepuoza i, . [lpu onpenenenun pacxona TEMIOTH HA OTOILIEHHE
U BEHTWIALUIO AJIS JIIOOBIX TEMIIEpaTyp Hapy»KHOro Bo3lyxa i, ompeneisem 1o
dbopmymnam:

pPacxo]i TETUIOTHI Ha OTOTICHUE [4] :

Qo (i_

n)
= , MBr, (11)

Q, =

pacxon TCIJIOThI Ha BECHTUIIALUIO [4] .

QB (t —t )

QB ti - tﬁ

, MBH, (12)
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rae t — cpenHsas Temieparypa BO3AyXa B OTaIUIMBAEMBIX 3JaHUAX, IPUHUMAETCS

paBaeiM 20 °C; t,; — Tekyluee 3HaUCHHE TEMIICPATYpBl HAPYKHOTO BO3AyXa (JUId

+8, +5, 0, -5, —10, —-15, — 20, — 25, —30, —35, —39);

t, -

pacuéTHas

TCMIICPpATypa HAPYKHOIo BO3AyXa I IIPOCKTHPOBAHUA CHCTCM OTOIIJICHHA,

t* =-39°C.

npoussenem 1 t, =8 °C no ¢popmynam (11) u (12):

w_ 1,78-(20-8)
° 20-(-39)

IIpumep pacuera pacxona TEIUIOTHI JUIsl OTOIUIEHMS W BEHTWISLUU

5 0,058-(18-8)

® o 18—(-24)

=158 MBrT;

=0,014 MBr.

TeroBas Harpy3ka Ha Iopg4cc BOI[OCHa6)K€HI/IC — KpyrioroauiHas, B

TE€UEHHUE OTOMUTEIBHOIO MEPHO/Ia YCIOBHO NPUHUMAETCS] TOCTOSIHHOM Qgc =412

MBTT.

AHaJTOrMYHbBIN pacdeT BBIIIOJIHHMM W JId OCTAJIbHBIX TEMIICPATYP

HapY>KHOTO BO3/lyXa U CBEJIEM B TaOIHILy 5

Tabnuua 5 — Pe3ynbrarel pacuera rpa)MKoB TEIJIOBBIX HArpy30K MUKpOpaiioHa

t,°C n,4 Q,MBr | Q,, MBr o MBr | Qs MBT

8 5448 1,58 0,014 4,12 5,72
5 4946 1,98 0,018 4,12 6,12
0 4146 2,64 0,025 4,12 6,78
-5 3281 3,30 0,032 4,12 7,45
-10 2415 3,96 0,039 4,12 8,11
-15 1552 4,62 0,046 4,12 8,78
-20 908 5,27 0,052 4,12 9,45
-25 485 5,93 0,058 4,12 10,11
-30 204 6,59 0,058 4,12 10,77
-35 89 7,25 0,058 4,12 11,43
-39 15 7,78 0,058 4,12 11,96

2.3 T'o;10BOM pacxo/1 TeIIOTHI

I'padux TOmOBOrO pacxoja TETUIOTHI MO MPOJOHKUTEIBHOCTH CTOSHHUS

TEMIIepaTyp HapYy>KHOT'O BO3JlyXa CTPOMTCS Ha OCHOBAHMM IpaduKa CyMMapHBIX
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YaCOBBIX TEIUIOTHl M COCTOMT M3 JBYX YaCTEH: JIEBOW — rpaduka 3aBHCHMOCTU
CYMMAapHBIX YaCOBBIX PACXOJ0OB TEIJIOTHI OT TEMIIEPATYPhl HAPYKHOTO BO3AyXa U
paBoil — roJJ0BOro rpaduka pacxoia TEIIOThI.

['omoBoOil pacxom TEMIOTHl TOTPEOUTENSIMH paiioHa OMPEACISIeTCS TI0

bopmyie:
Q™ =Q”+ Q™ + Qe + Q" (13)
roe Q) QY QX Q" — TomoBBIE pacxXoibl TEIUIOTHI HA OTOIUICHUE,

BCHTWJIAIUIO, TOPAYICC BOIIOCHa6}KCHI/Ie N TCXHOJIOTHYCCKUC HYXKIIBI.

['omoBoOM pacxon TEIUIOTHI HA OTOIUICHHUE:

tB.I[

P CP.O
tBH - tH

CP.O
— tH

Q' =Q5-| (no—ny)+ny- , MBr, (14)

rac no — HIPOAOJIKUTCIIbHOCTD pa6OTI)I CHUCTCMbI OTOIIIICHUA (,Z[JBI KHNIbIX H

06IHGCTBGHHI)IX SHaHHﬁ — IHIPOAOJDKHUTCIBHOCTE OTOIIMTCIIBHOI'O Hepnona),

n, =5448 u; N, — JUIMTEIBHOCTH PabOTHI JEKYPHOIO OTOILICHUS, c/ron Wi

y/ron; t,. — Temmeparypa BHYTPEHHErO BO3AyXa NHpHU paboTe JEKYPHOTO

B.J

ororenust, °C; Q) — cpeiHss Harpy3Ka Ha OTONUTENbHbIH mepuon (Gopmyna 1),

MBr; t;"° — cpennss TemmepaTypa HapyXHOTo BO3dyXa (3a JH00OH MHTepBal

OTOIMTEJIFHOTO TIEPHO/Ia), OIIPEACISIETCS 110 hopMyJIe:

C C C
{ro _ n-t;+n, -t +..+n_ -t’ oC
! n-+n,+..+n

Jlns onpesiesieHus: CpeiHel TeMnepaTypbl HApYyKHOTO BO3AyXa I. 3apuHCKa

HaNIEM B [5] Y 3aluIieM B Tabnuiry 6

Ta6numa 6 — [IpogoKUTETLHOCTD CTOSIHUS TEMITEpATyp HaApYKHOTO BO3IyXa

] - 1 1 1 1 1 1 . .
seS |03 5 |2 8 |5 |5 | | |5 |8
§§§g 2 oo 9|2 a2| a2 a0 a0 -S| 23
SEE% s |2 838|838 |JR 20|39 | |55 |FF T
: 1 1 1 1 1 1 H
£ 5 |YT |5 |5 |5 |5 |5 |5 |8 | & |5 |°
n 15 74 115 | 281 | 423 | 644 | 863 | 866 | 865 | 800 | 502
Zn 15 89 204 | 485 | 908 | 1552 | 2415 | 3281 | 4146 | 4946 | 5448
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Jns sxunbix 3nanui N, =0, u ypaBaenue (14) npumer Bu:

rof _ (\CP |
Q," =Q, -n,, MBr.

2.3.1 T'ogoBoit pacxo Temia Ha BEHTHISLIHIO

B

tP _tCP.B n

I'o, P

Q' =Q | ny+2—1—-(n,—ny) |-|1--= |, MBr, (16)
U N

rne Q) — pacuerHblii pacxon Temna Ha BeHTWisumMio (popmyna 3); h, —

IPOJOJKUTEIBHOCT  OTOIMTENIBHOTO IEpUOAa C TEMIIEpPaTypoil HapyKHOTO
P __ 4P _ . B
Bosayxa t, <t (mput,=t;,n,=0), v, N} — JIUTETHHOCTH OTONHTEIHHOTO
. CP.B
nepuosa, KOraa BEHTWIINUS He pabotaer, 4; U~ — cpemnss Temmeparypa

Hapy>KHOTO BO3]lyXa 3a Mepuoj] padoThl BEHTW AWMU OT Hayaja OTOMUTEIBHOrO

nepuoga t, =t no t, =t;,, °C.

2.3.2 I'ooBO# pacxo/1 TEMJIOTHI Ha ropsiuee BOJOCHAOKEHNE

4
rog[:ngé’C, no_‘_@TBC.Q.(nF—nO) . MBT1 (17)

3
tr _tx
rae Q%’C — CpeHUM TEIJIOBOM MOTOK Ha ropsiuee BojgocHaOxkeHue (popmyna 5),

MBT; N, — IIUTENBHOCTH PabOTBI CHUCTEMBI TOPSYEro BOAOCHAOKEHMS, IIPH

JI
oTrcyrcTBHM JaHHBIX npuHuMaeM N.=84004/rom; @, — xodddumment
CHIDKEHHUS 4aCOBOI'0 Pacxo/1a BOABI Ha Topsiuee BOAOCHAOKEHNE B JICTHHI ITEPHO/I,
N . I 43 o o
O =0,8; 1,1, I, — TeMmeparypa COOTBETCTBEHHO ToOpsYEll BOIBI U XOJIOJHOM

BOJIOIIPOBOIAHOM BOBI JIeToM U 3umoii, °C.

[TpousBeneM pacueT roJ0BbIX Harpy30K JUIsl OAHOTO U3 KHIIBIX JOMOB YII.
Mertamtypros, 2 u mkonsl yii. Ctpoutenen, 11.

OnpenensieM CpeaHIO TeMIIepaTypy HapyXHOTO Bo3ayxa (3a Jro0Ooi

HWHTEPBaAJI OTOMUTEIBLHOTO Iepruoja), mo gopmyse (15):
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{cPO _ 502-7,5+800-2,5+865-(-2,5)+866-(—7,5)+863-(—12,5)+644-(-17,5)+
o (502 +800+ 865+ 866 + 863+ 644 + 423+ 281+115+ 74 +15)
+423-(-22,5)+281-(—25,5) +115-(—32,5) + 74+ (-37,5) +15- (—40)

=—8,9°C.

I'onoBo# pacxon TEIOTHI Ha oToIUieHue 1o Gopmyne (14):

20—(-8,9
g(olfll-aT.,l-yram obuce)) 0’ 466 (ﬁj -o448 = 1243, 57 MB;

baony = 0,373 18-(89) ) 5448 = 959,01 MBr.
18— (~39)

OmnpenenuM CpeAHIOKD TEMIIEPAaTypy HAPYKHOTO BO3JyXa 3a MEPUOT

pa6OTI>I BCHTHWIIOHWHX B UHTCPBAJIC OT HadaJla OTOIIMTCIIbHOI'O IICpHUOaa tH :tHK 0

tth.

H HB "

o _502:7,5+800-2,5+865-(-2,5) +866-(~7,5) +863-(~12,5) + 644-(~17,5) +
) (502 + 800+ 865 + 866+ 863 + 644+ 423)

H

+423-(-22,5) —_69°C.

TomoBoit pacxon Temia Ha BEHTWIANMIO JUIS IIKOJBI  OMpEIesseM
o opmyaie (16):

12

Q5 =0,088- {4963+ 18-(-6.9)

18— (—24)

(5448 - 4963)} - (1— 5‘%) 138,71 MBH.

lomoBoit pacxom TemoTa Ha Topsyee BOJOCHAOKEHHE OIpeesieM

o hopmye (17):

Q]I:gél(B-aT.,l-aTa)K O(HChI) = O’ 271 |:5448 + Oi 8 : % : (8400 - 5448):| :20001 04 MBT:
ToJ 60-15
Kbt = 0,046 | 5448+ 0,8- ———-(8400—5448) | =339,49 MBr.
60—-5

BpinonHuM pacdeT TroAOBBIX pAacXOOB TEIUIa IS KaXKAOro 3JaHus B

mukpopaiione Ne9 u ceeem B Tabnuity 7.
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Tabmuma 7 — ['omoBBIe pacXo/Ibl TETIOTH MUKpOpaiiona Ne9

I'onoBsie pacxoasl, MBT
Neri/ A [oTpebuTenn ng
I Aipec Termjia ron ngﬂ roé:[
0
1 2 3 4 5 6 7
Kunoin nom
1 yin.MertamnyproB 2 | (mepBbiii otaxk | 1243,57 2000,04 | 3243,61
oucer)
Kunon nom
2 yn.MeramnyproB 4 | (mepsblii oTax | 1243,57 2000,04 | 3243,61
0(uUCHI)
Kunon nom

3 yn.MetamnyproB 6 | (mepBsiii aTaxk | 1243,57 2000,04 | 3243,61

ouCh)

4 yin.Metamnypros 8 JKuoit nom 1048,76 1498,18 2546,94

5 yin.Mertamnypros 10 Kuoit nom 1048,76 1498,18 2546,94

Kunon nom
6 yi.Metamypros 12 | (mepsbiid ataxk | 1243,57 2000,04 | 3243,61
0ouCHI)
Kunon nom
7 yn.MertamnyproB 14 | (mepBbiii oTaxk | 1243,57 2000,04 3243,61
oucer)
Kunon nom

8 yi.Metaimypros 16 | (mepsbliid ataxk | 1243,57 2000,04 | 3243,61

oucer)

9 yi.Meramtypros 18 Kunon nom 1048,76 1498,18 2546,94
10 | yn.Meramnypros 20 | JKumoi tom | 1048 76 1498,18 | 2546,94
11 | yn. Crpowreneit, 1 | Kunoii jom | 928 67 1357,96 | 2286,63
12 | yn. Crponreneit, 3 | Kumoi tom | 749 88 1143,93 | 189381
13 | yu. Crpowreneit, 5 | JKumoit jom | 61378 1055,37 | 1669,15
14 yi. Ctpouteneid, 7 JKunoit tom 749,88 1143,93 1893,81
15 | yn. Crpoureneii, 9 | Kunoiigom | 1048,76 1498,18 | 2546,94
16 | yn. Crpowureneii, 11 mkosia (900 959.01 138,71 339.49 1437 21

(mkona) YUEHUKOB) ' ’ ’
17 | yn. Crpowrenei, 13 | Kunoit nom | 1142,16 1498,18 | 2640,34
18 yi. Ctpoureneit, 15 JKunoit nom 749,88 1143,93 1893,81
19 yi. Crpourene, 17 Kunon nom 749,88 1143,93 | 1893,81
20 | yn. Crpowreneii, 19 | JKunoii nom | 627,12 937,29 | 1564,41
21 | yn. Crpowreneii, 21 | JKunoii nom | 757,88 1143,93 | 1901,82
2073331 | 138,71 | 20733,31 | 51409,85
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[To nanHBIM TAOMUIEI 5 CTPOUM IpadHK YaCOBOTO U FOJJOBOTO PACXOI0B

TEIJIOTHI (PUCYHOK 2).

Q. MBr
12
10
Q™ :
. .----- -.--'..‘- I
.r"-'.-.-"' A
_.-"'f-"— M
="
QT | Qrac | T

Qrec.a

o | |1

5448 8400

i
\
\

n, 4

Pucynok 2 I'paduk 4acoBOTO U T'OJIOBOTO PACXOA0B TEIIOTHI
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3 BriOop perynmmpoBaHus OTIyCKa TEIUIa B TEIIOBbIe ceTu. [locTpoeHwme
rpaduka Temmeparyp

TeruoBast Harpy3ka nmoTpeOuTeneil TErIoBOM sHeprun HenmocTosHHa. OHa
U3MCHSETCS B 3aBUCHUMOCTH OT METPOJOTUYECKHX YCIOBUH (TeMIepaTypbl
HapY>KHOTO BO3/[yXa, CKOPOCTH BETpa, MHCOJILIHMM), PEKMMa pacxoja BOJIbI Ha
ropsiuee BOJOCHAOKEHUE, peuMa padOThl TEXHOJOTMYECKOTO 00O0pYyIOBaHUS U
npyrux (aktopoB. JJis S5KOHOMHYHBIX PEXHMOB BBIpaOOTKM TeruioThl Ha TOII,
KOTEJIbHBIX, TPAHCTIOPTUPOBKU €€ IO TEIUIOBBIM CETSIM, 00ECIEUEHUsI BBICOKOTO
KayecTBa TEIUTIOCHAOKEHUS, BBIOMpaeTCs COOTBETCTBYIOIIUI METOJT
peryiupoBanus [6].

PerynupoBanus moapaszensercss Ha LEeHTpalIbHOE, TPYIIOBOE, MECTHOE U
WHIUBUIyaIbHOE perynupoBanue. LleHTpaapHOE peryIupoBaHUE MPOU3BOIUTCS
Ha UCTOYHHUKE TETUIOCHAOKEHMUSI, TPYNIOBOE — B IIEHTPAIBHBIX TEIJIOBBIX IMyHKTAaX
(LITTI), mectHOe — Ha MecTHBIX TemIOBbIX myHKTax (MTII), unnuBumyanpHOE —
HETIOCPEICTBEHHO Ha TEIUIONOTPEOIIAIOmuUX npuoopax [6].

Jlns  oOecredeHUs:  BBICOKOH  DKOHOMHUYHOCTH  TEIJIOCHAOXKCHUS
NPUMEHSCTCS  KOMOWHHUPOBAaHHOE  PETYJIUPOBAHHE,  KOTOPOE  SIBIISTHCS
palMOHAIIBHBIM COYETAHWEM TpeX CTYMEeHEH peryaupoBaHUs — ILEHTPAIbHOTO,
IPYIIOBOIO U MECTHOT'O MJIM MHIUBUAyaIbHOTO [6].

B ropoae 3apuHCke MpeaycMOTPEHO IEHTpajJbHOE PEryJupOBaHHUE IO
OTOMUTENIBHON HArpy3ke, METOJl PpEryJUpOBaHUs — KA4YeCTBEHHBIH, C

COXpaHEHHUEM CYIIECTBYIOIIETO TEeMITEPaTypHOTO rpaduka
70 [ 75, =150—-70°C, rpaduk TemmepaTryp HOCHT Ha3BaHHE OTOIHTEIHHO-
OBITOBOM, T.K. OCHOBHAs YacTh TOPOJCKOr0 >KMIOTO (hOHIAa MMEET OTKPBITYIO

CUCTEMY H  3aBUCHMOE TIPUCOCIUHEHWE  TEIUIOCHAOXeHus.  3amadeit

pEryJIupOBaHUs SABISAETCA NOAACPKAHNE PACUETHOW TEMIIEPATYPbl BHYTPEHHETO
BO3/yxa t,, B OTAIIMBaeMbIX MIOMEIIEHHUSIX.

[TocTpouM OTONMUTENHEHO-OBITOBOM rpaduK.

OnpenesnsieM TeMIiepaTypbl CETEBOM BOJIBI:
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TEMIIEpaTypa CETECBOM BOBI B TIOJJAIOIIEM TPYOOIPOBO/IE:
p v (A \%8 ' 0" 5 o
TEMIIEpaTypa CETCBOU BOBI B 00paTHOM TpyOOIIpoOBOIC:
_ 4P ' ~ \08 9' A\ ©O
Tz_tBH"’AtO'(QO) _E'QO’ G, (19)
TEMIIepaTypa CETEBOM BOIBI TIOCIIE CMECHTEIBHOTO YCTPOWCTBA HA BBOJIC:
P ~ 08 0 =
7y =t + Aty -(Qy) +5- Qo °C. (20)
P o '
roe 1, — pacueTHas TeMmmeparypa BosdyXa BHyTpu nomeumienus, °C; At) —
TeMHepaTypHBIﬁ HAIIOp B HArpCBAaTCIIbHBLIX CHUCTCMaX, OC; QO — OTHOCHUTCJIbHAs

OTOIIMTENbHAS Harpyska, oty — mepeman Temmeparyp cereBoil Boasl, °C; 6 —

niepenaj TeMIeparyp B OTOMHUTENbHBIX puoopax, °C.
TemnepaTypHbIii HaNIOp B HArpeBaTEIbHBIX CHCTEMAX 10 (Gopmysie:

P P

Aty =278 5, °C, (21)

rae tgH =20°C - pacueTHas Temreparypa BO3AyXa BHYTPH ITOMEIICHHUS;
2'31,) =95°C — pacuerHas TemIieparypa CET€BOM BOIBI IIEPEl CHCTEMON OTOTLICHHS;

T, =10 °C — pacueTHas TeMrepaTypa CeTeBOii BOJIb B 0OpaTHOM TPyGOMPOBOJIE.

HaxoauM 0oTHOCUTEIBHYIO OTOMUTEIBbHYIO HATPY3KY MO Gopmyrie:

P
G = o) @22)
(tBH o tHO)

rone t,, — pacueTHas Hapy)XHas TeMIepaTypa BO3AyXa M OTOIUICHHS,
to =—39°C, t,, — Texymas TeMnepaTypa HapyxHoro Bosnyxa, °C.

[Tepenaa Temmepatyp ceTeBoi BOBI 1O (hOpMyJIe:

Oy = 11y — Ty, (23)
rae 7,,=150°C — pacueTHas TeMmmepaTypa CeTeBOil BOJAbl B MOJAOIIEM

TpyOOIpOBO/E.
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[lepeman TemmnepaTyp B OTONUTENBHBIX MpUOOpax mno Gopmyie:
0'=1; —15, °C. (24)
Pacuer npuBenem 1y TemMneparypsl HapykHOro Bo3ayxa t,, =—39 °C.

Haxonum TemriepaTypHbIii HArop B HarpeBaTeIbHBIX cHcTeMax 1o gopmyie (21):

95+70
2

OTHOcuUTeNbHAs OTONMUTENIbHAS HAarpy3ka no gopmyre (22):

_ (20-(-39)
Q= Ezo—(—sg); =1

Haxonum nepenaj remneparyp ceTeBoii BojsI 1o dhopmyre (23):

St =150—70=80°C.

AL = —20=62,5°C.

HaxomuMm mepenan temmeparyp B OTONUTENBHBIX MpuOOpax mo dopmysie
(24):

0'=95-70=25 °C.

Haxonum TemnepaTypy ceTeBOi BOABI MEPEN OTOMUTEIBHOM YCTAaHOBKOMH
o ¢opmyite (18):
7,=20+62,5- (1)0'8 + (80 - %j -:1=150 °C.

Haxomum temmepatypa ceTeBoi BOABI ITOCIE OTOMUTEIBHON YCTAaHOBKH MO

dbopmyie (19):

7,=20+62,5-(1)" —%1:70 °C.

Haxonum temmieparypa ceteBoM BOJBI MOCJIE CMECHUTEIBHOIO YCTPOMCTBA
o ¢opmyie (20):

7,=20+62,5-(1)" +§-1:95 °C.

AHQJIOTUYHO TPOBOJHMM pacyeT sl KaXJOW TeMmIepaTypbl WU CBOIUM

B Ta0MITy 8.
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Tabmuma 8 — PacdeTrHple MaHHBIE ISl TIOCTPOSHUS OTOMHTEIIBHO-OBITOBOTO
rpaduka
= O & R ! o m m =)
o, C’;’ = = 0 o — - 3 Q
w S E‘Q é‘i %o [:(;OL) _QE =< %9 %o §c§
= 2 @ o Qs = s 35| E gL KB A 5 ac D)
BRSO | g | 22 | 8x |52 4| 25| &E | 5% | =2 |E8
5 .| B = O co | ax =l 258 5 8 = 2 E TR
S e oz B+« o B B Loxzx| RE= BB ) o = g ©
RS =St Q s 3z E 2o < 2 o =R == =
© = L 8 2= S H |05 &S | Eg o = o = 3 25
e eg| 2 E g = 22 |ZoE5| 888 =l ° = 95 s 56
2| 858 =5 = |ECE|ER&| 8¢ 85 g | 2g*
S22 FE | EE| =2 |BE:|28¢| 53| g5 | gE |ES
=2%| 22 | 25 | 22 (258|258 gE | 28 | £4 |58
= 3 L E S £ = o Ao | A &= = = 2 = 2Rt g O
= g & B 2 55 = O 2 == S° | 38
> S 2 s ) 5 o = o
= s | & & e a = = 2
1 2 3 4 5 6 7 8 9 10
8 20 95 80 25 62,5 0,203 51,2 34,9 40,0
7 20 95 80 25 62,5 0,220 93,5 35,9 41,4
6 20 95 80 25 62,5 0,237 95,8 36,8 42,7
5 20 95 80 25 62,5 0,254 58,1 37,7 44,1
4 20 95 80 25 62,5 0,271 60,3 38,6 45,4
3 20 95 80 25 62,5 0,288 62,5 39,5 46,7
2 20 95 80 25 62,5 0,305 64,8 40,4 48,0
1 20 95 80 25 62,5 0,322 67,0 41,2 49,3
0 20 95 80 25 62,5 0,339 69,2 42,1 50,5
-0,35 20 95 80 25 62,5 0,345 70,0 42,4 51,0
-1 20 95 80 25 62,5 0,356 71,4 42,9 51,8
-2 20 95 80 25 62,5 0,373 73,6 43,7 53,0
-3 20 95 80 25 62,5 0,390 75,7 44,5 54,3
-4 20 95 80 25 62,5 0,407 77,9 45,3 55,5
-5 20 95 80 25 62,5 0,424 80,0 46,1 56,7
-6 20 95 80 25 62,5 0,441 82,2 46,9 58,0
-7 20 95 80 25 62,5 0,458 84,3 47,7 59,2
-8 20 95 80 25 62,5 0,475 86,5 48,5 60,4
-9 20 95 80 25 62,5 0,492 88,6 49,3 61,6
-10 20 95 80 25 62,5 0,508 90,7 50,0 62,7
-11 20 95 80 25 62,5 0,525 92,8 50,8 63,9
-12 20 95 80 25 62,5 0,542 94,9 51,5 65,1
-13 20 95 80 25 62,5 0,559 97,0 52,3 66,3
-14 20 95 80 25 62,5 0,576 99,1 53,0 67,4
-15 20 95 80 25 62,5 0,593 101,2 53,7 68,6
-16 20 95 80 25 62,5 0,610 103,3 54,5 69,7
-17 20 95 80 25 62,5 0,627 105,4 55,2 70,9
-18 20 95 80 25 62,5 0,644 107,4 55,9 72,0
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[Tpogomxkenue TabauIs! 8

1 2 3 4 5 6 7 8 9 10
-19 20 95 80 25 62,5 0,661 109,5 56,6 73,1
-20 20 95 80 25 62,5 0,678 111,6 57,3 74,3
-21 20 95 80 25 62,5 0,695 113,6 58,0 75,4
-22 20 95 80 25 62,5 0,712 115,7 58,7 76,5
-23 20 95 80 25 62,5 0,729 117,7 59,4 77,6
-24 20 95 80 25 62,5 0,746 119,8 60,1 78,7
-25 20 95 80 25 62,5 0,763 121.,8 60,8 79,9
-26 20 95 80 25 62,5 0,780 123,8 61,5 81,0
-27 20 95 80 25 62,5 0,797 125,9 62,1 82,1
-28 20 95 80 25 62,5 0,814 127,9 62,8 83,2
-29 20 95 80 25 62,5 0,831 129,9 63,5 84,3
-30 20 95 80 25 62,5 0,847 132,0 64,2 85,3
-31 20 95 80 25 62,5 0,864 134,0 64,8 86,4
-32 20 95 80 25 62,5 0,881 136,0 65,5 87,5
-33 20 95 80 25 62,5 0,898 138,0 66,1 88,6
-34 20 95 80 25 62,5 0,915 140,0 66,8 89,7
-35 20 95 80 25 62,5 0,932 142,0 67,4 90,7
-36 20 95 80 25 62,5 0,949 1440 68,1 91,8
-37 20 95 80 25 62,5 0,966 146,0 68,7 92,9
-38 20 95 80 25 62,5 0,983 148,0 69,4 93,9
-39 20 95 80 25 62,5 1,000 150,0 70,0 95,0

150,0
140,0
& 130,0 1
120,0
110,0
100,0 t3

TEMMERATYPA CETEBOM BOOLI, D

30,0
80,0
70,0
60,0
50,0
20,0
20,0
20,0
10,0

0,0

Pucynok 3 — OronurtenbHO-0bITOBOM Tpaduk

-1z

-15
THE, 0C
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4 Bp100p CHUCTEMBI TETITIOCHAOKESHHUS

TenmoBasgs ceTb CHYXKUT TPAHCIOPTHBIM  CpPEICTBOM B  CHUCTEME
HEHTPAIM30BAaHHOTO TETJIOCHAOKEHHUSI, KOTOpasi OTBEUYAET 3a PEKUM pabOThI BCEil
CUCTEMBI  TeIJIOCHaOkeHus W OecmepeOoifHOe  CHAOXEHHUE  TETUIOTOM
oTpeOUTENCH.

Hcxons W3 TEXHUKO-DKOHOMHYECKHX IOKa3aTeliel, JellaeTcs BbIOOD
MPOKJIAJIKK TEIJIOBBIX CETEW C yYE€TOM HAJIeKHOCTH U MPOCTOTHI 3KCIUTyaTauuu. B
ropojiax ¢ IEHTPAJIM30BaHHBIM TEIUIOCHAOKEHUEM MPEANOYTeHUE OTAAI0T
JIBYXTPYOHBIM BOJSHBIM CHCTEMaM, T.K. B CPaBHEHUU C MHOTOTPYOHBIMH Ha HX
CTPOUTEJILCTBO M  OKCIUTyaTallMi0 3aTpPauMBaeTCsl MEHbBIIE  KalUTaJIbHBIX
BJIOYKCHUM.

B palionax roposa ¢ OJMHAKOBBIM  TEIUJIOBBIM  IMOTEHIIUAJIIOM,
NPEANOYTEHUE OTAAIOT ABYXTPYOHBIM CHUCTEMAaM, KOTOpPBIE COCTOSIT M3 JIBYX
TpyOOIIPOBOJIOB: MOAAIOIIETO U OOPATHOTO.

BonsHbie cucTeMbl  TEIIOCHAOKEHUS TPUMEHSIOTCS JABYX  THIIOB:
OTKPBITHIE U 3aKPBITHIE.

Ha ocnoBanuu crateu 29 yacts 8 @enepanbHoro 3akoHa ot 27 urons 2010
roga Ne 190-®@3 «O TtemnocHabXeHUNU», TPUHUMAEM CHUCTEMY TEIJIOCHAOKEHUS
MukpopaiioHa Ne9 ropoga 3apuHcka — 3akpbiTod, T.K. «c | suBaps 2013 rona
NOAKIIOYEHHE (TEXHOJOTUYECKOE MPUCOEIUHEHHE) OOBEKTOB KalUTaJIbHOTO
CTPOUTEIBCTBA TMOTpeOUTENEH K IEHTPATU30BAHHBIM OTKPBITHIM CHCTEMaM
TeIJIOCHAOXKeHuss  (ropsyero  BOJOCHAOXKEHHWs)  [JI1  HYXKI  TOpsSYero
BOJOCHA0XEHUS, OCYIIECTBIISIEMOrO IyTeM OTOOpa TEMJIOHOCUTENS Ha HYKIbI
ropsiuero BOJAOCHAOXKEeHHMS, HEe JomycKaeTcs» [7].

Nctounukom TemocHaOxeHusi B Topojae 3apuHcke sBisietcs TOLl ¢
Temreparypoii cereBoii Boabl 71, / 75, =150—70 °C u makcumanbHO# HArpy3kou
Ha Mukpopaiion 17,73 MBT, COOTBETCTBEHHO paIOHAIBHO OYIEeT yCTaHOBKa

MCCTHBIX TCINUIOBBIX ITIYHKTOB HCIIOCPCACTBCHHO B JKHIIBIX H O6I_HCCTBCHHBIX

3IaHUAX.
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Paznnuaror ABC CXCMbI IMPHUCOCIANHCHUS TGHJ’IOHOTpe6J'I$HOH_II/IX YCTAaHOBOK
a0OHEHTOB K TCIUIOBOM CETH — HE3aBHCHUMAas 1 3aBHCHMAs.
Ha tennoBeIx ITYHKTaX ITOAKJIFOUCHUC BOI[OI'[OI[OTpGB&TCJIGﬁ K TEIIOBOM

CCTH INPOU3BOAUTCA B 3aBHUCUMOCTHU OT COOTHOHICHWA MAKCHMAJIbHOI'O pacxoaa

TEIUIOTHl Ha ropsiee BopocHaOxeHue Q. M PacyeTHOro pacxoja TEIUIOTHI Ha

orortenne Q5 [3]:

—mpu 0,1< =8¢ Qric L€ <0, 6— nByxcTyneHyaTas ocyie/joBaTeNbHAs CXeMa;
ov

—mpu 0,6 <=2 Qric L€ <1,2— nByxcTyneHyaTas CMELIaHHAs CXeMa;
ov

— IpH Qrse >1,2— mapajienbHas cxema.

QOV

Jlns BbIOOpA MOJAKIIOYEHHUS MOJOTpeBaTesel Tropsidero BOJOCHAOXKEHUS,
BBHITIOJIHUM pacyeT U cBesieM B Tabmuiry 9.

Tabmuia 9 — Cxema MOAKITIOUEHUS MTOA0TPEeBATENICH TOpSIEro BOAOCHAOKEHNS

Ne mex p 'Be
o HaumeHoBaHUe Qe Qv Q—gv
1 2 3 4 5
1 yin.MeTannypros 2 0,651 0,466 1,40
2 yin.Merannypros 4 0,651 0,466 1,40
3 yi.MeTatypros 6 0,651 0,466 1,40
4 yin.Mertamnypros 8 0,486 0,393 1,24
5 yn.Mertamtypros 10 0,486 0,393 1,24
6 yi.Metaypros 12 0,651 0,466 1,40
7 yin.Meranaypros 14 0,651 0,466 1,40
8 yin.Meranaypros 16 0,651 0,466 1,40
9 yi.Merasnypros 18 0,486 0,393 1,24
10 yi.Meranaypros 20 0,486 0,393 1,24
11 yi. CrpouTereii, 1 0,442 0,348 1,27
12 yi1. Crpoureneii, 3 0,373 0,281 1,33
13 yi. Ctpoureneit, 5 0,343 0,230 1,49

33




[Tpogomxenne Tabaus! 9

1 2 3 4 5

14 yi. Ctpoutereit, 7 0,373 0,281 1,33
15 yi1. Crpoureneii, 9 0,486 0,393 1,24
16 yi. Ctponreneii, 11 (wmxona) 0,111 0,373 0,30
17 yi1. Crpouteneii, 13 0,486 0,428 1,14
18 yi. CtpouTtenei, 15 0,373 0,281 1,33
19 yn. Crpoutenei, 17 0,373 0,281 1,33
20 yi. Ctpoureneit, 19 0,304 0,235 1,29
21 yi. Ctpoutenei, 21 0,373 0,284 1,31

I/ICXOI[H U3 JaHHBIX Ta6JIHI_II>I, IMPUHUMACM ITOAKIIOYCHHUC I10A0T pCBaTGHCﬁ

JKWIJIBIX TOMOB IJIA HYKA TOPAYICTO BOI[OCH&6)KCHI/I$I — [apauICJIbHOC, a JJIA IIKOJIbI

— ABYXCTYIICHYATOC ITOCJIICAOBATCIILHOC.

[Ipucoenunenue

TEIJIONOTPEOIAIOMMX YCTAHOBOK —MOTpPEOUTENe K

TCINIOBBIM CCTAM IIPOU3BOJAT IO HE3aBHMCUMBIM MW 3aBHCHUMBIM CXCMaM. HOTOMy

KaK B MPOEKTUpyEeMOM MUKpopaiioHe Ne9 ropoma 3apvHCKa 3Ta)KHOCTh 34aHUMN

npessbimaet 12 staxei, To cornmacHo CHull «TennoBeie cetn» U rupaBIndecKoOro

pexkuma paboThl CUCTEMBI, IPUHUMAEM MPUCOCIUHEHNE BOJIONOIOTPEBATENeH 10

HE3aBHUCUMOM CXEME
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5 I'mapaBnudeckuii pacueT TEIIOBBIX CETEH, pa3paboTKa TUAPABINIECKOTO
peKHUMa CETH.

5.1 Onpenenenne pacyeTHBIX PacX0J0B CETEBOM BOJBI B TEIJIOBOM CETH

[Ipy Ka4yeCTBEHHOM pETYJIMPOBAHWUU OTIIYCKa TEIUIOTBl PACUYETHBIE

pacxoabl CETEBOM BOJBI I 3aKPBITBIX CUCTEM TCHJIOCH8,6)K€HI/ISI, OIIPCACIIAIOTCA

1o hopmysiam [3] :

5.1.1 Pacxoa BO/ibl HA OTOTUICHUE ONpEIeIisieM o GpopmyTe:

36-Q°

Gr=—0 Ly (25)
C'(Tl _Tz)

rac Tl’ TZ — COOTBCTCTBCHHO TCMIICpATypa BOAbI B IIOAAIOIICM H 06paTHOM

TpyOONIPOBOJIE TEIUIOBOM CETH MPHU PACUETHOM TeMIlepaType Hapy>KHOIO BO3yXa

Ha oromtenne {7; C — ymenpHas wu300apHas TEMJIOCMKOCTh BOJBI, pPaBHAS

4,187 xJx/ (Kr'OC); Q. — pacueTHas Harpyska Ha oTorieHue, MBT.

5.1.2 Pacxoxa BOJIbI HA BEHTWIISIIIUIO OTIpeieisieM 1o popmyiie:

G, = ﬁ, TH/Y, (26)
C- (Tl - 2'2)

rae Q. — pacueTHas Harpy3ka Ha BeHTUIALMIO, MBT.

5.1.3 Pacxon Boawl Ha ropsiuee BOJOCHAOKEHHUE OMpEACNsieM HCXOJs U3
CXEMBbI TTOAKITIOUYEHHUS TT0JIOTPEBATEIIEH.
MakcumanbHBIA pacxoj Ha ropsyee BOJAOCHAOKEHUE MPU TMapauieIbHOM

NOAKII0YEHHE MOoJ0TpeBaTesel onpeaensem no popmyie:

L LR (27)

BC — — ,
c: (711/1 Tm)
TIe 7,; — TeMIeparypa BOAbI B OAAIOIIEM TPYOOIIPOBO/IE TEIUIOBOM CETH B TOUKE

u3I0Ma rpaduka Temmeparyp Boasl, 7, = (0 °C; 7,, — TemmepaTypa BOIbI MOCTE
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[apauieIbHO BKJIFOUCHHOTO IMOJOTPEBATENSI TOPSYEro BOMOCHAOKEHHS B TOYKE
n3I0Ma rpaduka remmeparyp, npuaumaeM 7, =30 °C [8].
CpenHevyacoBOi pacxojl Ha Topsdee BOJOCHAOKEHHE MPU MapauieIbHOM

NOAKJIIOYEHHUE MOIoTpeBaTesielt onpeensieM no hopmyie:

_ACP
ce __36-Qryc TH/U. (28)

e C'(Tln _T3H)’

MaxkcuManbHBIN pacxon Ha ropsa4dce BOI[OCHa6}KeHI/I€ IIpu

ABYXCTYIICHYATOM IIOAKIIOYCHHUHA HO,HOFpCBaTeJICﬁ OIIPpCACIIACM I10 q)opMyJ]e:

maX:3,6-0,55-QPBaé
e C'(TH/I_TM)

TI€ 7,, — TEMIEpaTypa BOAbl B 0OpPaTHOM TPYOOIPOBOZE TEIUIOBOM CETH B TOYKE

, TH/H, (29)

u3noma rpaduka remneparyp, z,, =42,4 °C.

CpennedyacoBod  pacxoJ ~ Ha  ropsdee  BOJIOCHAOXKEHHE  TIPH

JBYXCTYIIEHYATOM MOJKIIOUYEHUH MTOJ0rpEeBaTeNield onpeessieM o popMyiie:

. CP JR—
G =0 e e g2, by, (30)

C'(Tm _Tzn) Ir—ly
rae t. — Temmeparypa ropsuei BOAbI I 3aKpheIThIX cucteM t.=60°C; t, —
TeMIiepaTypa BOJbI B MOIAIOIIEM TPYOOIPOBOIE TEIIOBOM CETH B TOYKE M3JI0Ma
rpapuka Temmeparyp, °C, t, =70°C; t,,— TemnepaTypa BOABl B OOpaTHOM
TpyOONpOBOJIE TEIJIOBOM CETH B TOYKe H3ioMa rpaduka Ttemmepatyp, °C,
t,,=42,4°C; t,.— TeMmmepaTypa CeTeBOH BOJbI IOCIE IIEPBOH CTYNCHH
oIoTpeBaTets MPU JABYXCTYIEHYATHIX CXeMax MPHCOEANHEHHUS MOI0TPEBaTENEH,
°C, t,,=324°C; t,,— Temmeparypa XOJIOZHOH (BOZOIPOBONHOW) BOABI B

OTOIHTENbHBI nepuoy, t,, =5°C.

max
Jns norpebureneit mpu <= >1 npu orcyTcTBUM 6aKOB-aKKyMyJISATOPOB,
O

a TaKkke ¢ TerioBbIM NOoToKoM 10 MBT u MeHee, cyMMapHbBIA pacyeTHBIN pacxoi

CETEBOI BOJIbI OTpeelisieM 1o hopmyie [3] )
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— NP P max
Gy =G, +G, + Gy, T/ (31)
PacueTHbIll pacxo ceTeBOM BOJBI B HEOTOMUTEIbHBIN MEPUO/] ONPEICIISIEM

o gopmyiie:

GHEOTH ::B ) Grrﬁ(xjv TH/Y, (32)
rae [ — ko3 UIMCHT, yYUTHIBAIONIMI M3MCHEHHE PAacXoja CETeBOH BOIbI HA
ropsiiee BOJIOCHA0XEHHUE B HEOTONUTEIBHBIA TMEPUOJ IO OTHOIICHHIO K
OTONMUTEIBHOMY, MPUHUMAEM ISl SKWJIMIIHO-KOMMYHAJIBHOTO CEKTOpa PaBHBIN
0,8.

IIpoBenem pacuer pacxoA0B CETEBOM BOJBI JJII OJHOTO KUJIOTO JIoMa YII.
Mertamnypros, 2 u mkoasl yia. Ctpourteneit, 11, momydeHHBI pacyeThl CBEIEM B
tabmuy 10.

PacdetHsIif pacxo Bo/IbI Ha OTOTUICHUE HAXOAUM 110 opmyie (25):

3,6-0,466
> = A =5,01 TH/u;
O(13-ot.,1-3T23K OHICE) 4,187 . 10_3 ] (150 _ 70) TH/Y
o) = 360,373 =4,01 to/ua

G =
e 4187 -10° - (150 — 70)
PacdetHblif pacxoa BOAbl Ha BEHTUISIIMIO HAX0oauM 1o gopmyre (26):

o __ 36:0058
o) = 4 187.10° - (150 70)

=0,62 TH/u.

PaccunThiBaeM pacxo/ibl CETEBOM BOJIbI HA TOPSUEE BOJIOCHAOKEHHE.
MaxkcuManbHbIi pacxo CETEBOM BOJBI IPHU MAPAIUICIBHOM IMOJIKIIOUYCHUE
nojiorpeBarteliel HaxoauM 1o gopmyiie (27):

- _ 36-0,651
I'BC(13-5r.,1-9TaK 0prichr) 4,187 . 10_3 . (70 _ 30)

=13,99 t/u.

CpenHeyacoBOi pacxoj CETEBOM BOJBI MPU MApPAIIIETbHOM MOJIKIIOYCHUE
nojiorpeBartesiel HaxoauM 1o gopmyiie (28):

oo 3,6:0,271

— =5,83 TH/u.
T'BC(13-5t.,1-5Tak ochrich1) 4,187 . 103 . (70 _ 30) TH/Y

MakcuMalbHBIM ~ pacxoJ ~ CETEBOM  BOJAbI NPU  JBYXCTYIIEHYATOM

MOAKJIIOUEHHE ToIorpeBaTesyiel Haxoaum 1o ¢opmyie (29):
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e 3,6-0,55-0,111

G = - 9 H/ .
ot = 4 187.10°-(70—42,4) T "

CpenHeuacoBOM  pacxojl CETEBOM  BOJBI

npu

NOJAKJII0YEHHUE MoJorpeBaresneit Haxoaum 1o gopmyie (30):

cp 3,6-0,046 (60—32,4

G = :
ocmon) = 4.187.10°-(70-42.4) \ 605

+0, 2) =101 1/u.

ABYXCTYIICHYATOM

CyMMapHbIil pacueTHbIN pacxoj] CeTeBOM BOJIbI OmMpeessieM 1o Gopmyie

(30):

G(lg_at’l_m( omest) = 4,01+13,99=19,00 TH/4;

G(mna) =4,01+0,62+1,9=6,53 TH/u.

PacueTHbIll pacxon ceTeBOM BOJBI B HEOTONMMUTEIbHBIN EPHUOJ HAXOIUM 10
dbopmyre (32):

GHEOT'H(M_WQW o) = 0,8-13,99=11,19 tH/4,
GHEOT_H(HHW) =0,8-1,9=1,52 tH/u.
Ta6muma 10 — Pacxon ceTeBoii BOIBI
N HanmenoBanme Gg , TH/4 G;, G:Baé’ Gz , GHEOT"H’
n/m TH/4 TH/Y TH/Y TH/4
1 2 3 4 5 6 7
1 yi.MeTamtypros 2 5,01 13,99 | 19,00 | 11,19
2 yin.Merannypros 4 5,01 13,99 19,00 11,19
3 yi.MeTanypros 6 5,01 13,99 | 19,00 | 11,19
4 yi.MeTamnypros 8 422 10,45 14,67 8,36
5 yi.Meramnypros 10 4,22 10,45 14,67 8,36
6 yin.Merasnypros 12 5,01 13,99 | 19,00 | 11,19
7 yi1.Meramtypros 14 5,01 13,99 | 19,00 | 11,19
8 yi.Meramnypros 16 5,01 13,99 19,00 11,19
9 yi1.Meramtypros 18 4,22 10,45 | 14,67 | 8,36
10 yi1.Meramtypros 20 4,22 10,45 | 14,67 | 8,36
11 yi. Ctpoutenei, 1 3,74 9,50 13,24 7,60
12 yi1. Crpoureneii, 3 3,02 8,02 11,04 | 641
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[Tponomkenne Tabnwipt 10

1 2 3 4 5 6 7
13 yi. Ctpoureneit, 5 2,47 7,37 9,84 5,90
14 yi1. Crpoureneii, 7 3,02 8,02 11,04 | 641
15 yi. Ctpoutereit, 9 4,22 10,45 | 14,67 | 8,36
16 yi. Ctpoureneit, 11 (mkouna) 4,01 0,62 1,90 6,53 1,52
17 yi1. Crpowteneii, 13 4,60 10,45 | 15,05 | 8,36
18 yi. CtpouTtenei, 15 3,02 8,02 11,04 6,41
19 yi1. Crpouteneii, 17 3,02 8,02 11,04 | 641
20 yi. Ctpoureneit, 19 2,53 6,53 9,06 5,23
21 yi. Crponreneii, 21 3,05 8,02 11,07 | 6,41
Hrtoro: 83,65 062 | 212,04 | 296,31 | 169,63
5.2 Mertoauka ruipaBInue€CcKOTO pacyeT TeIIOBBIX CETeH
FI/IIIpaBJ]I/I‘IGCKI/Iﬁ pacqéT — OJINH n3 BaKHEHUIINX pas3acioB

IIPOEKTUPOBAHUSI M SKCIUTyaTallMy TEIUIOBOM CETH.

[Ipr nmpoeKkTUpoBaHWMM B THUIAPABIMYECKUN PACUYET BXOIAT CIIECIYIOLINE
3aJ1auu:

1) onpenenenue quaMeTpoB TPyOOIPOBOIOB;

2) ompeneneHue najeHus AaBieHus (Harmopa);

3) onpeneneHue AaBJICHHUN (HAIIOPOB) B PA3TUYHBIX TOUKAX CETH.

4) yBsi3kKa BCEX TOYEK CHUCTEMbl MPU CTATUYECKOM U JIHUHAMHUYECKOM
pEeXHMax C LeJIbl0 00eCNeUeHUs JOMYyCTUMBIX J1aBJIEHUN U TpeOyeMbIX HAlopoB B
CeTH U a0OHEHTCKHUX cucTeMax [7].

I'mppaBnnueckuil pacdyeT TENJIOBOM CETHU BBIMOJIHAEM I10 PACCUYUTAHHBIM
paHee 3HAYEHUSIM PACXOAOB  TEIUIOHOCUTENS  Ha

y4acTKax, a TakKiKe

HOPMHUPOBAHHBIM BCJIMYMHAM YACIIBHOI'O JIMHEHHOTO nmaacHusa OaBJICHUA Rﬂ,

KOTOpbIe TpUHUMaeM sl riaaBHoM maructpanu 80 Ila/m. JIjisi OTBETBICHHBIX
Yy4acTKOB — I10 paccrojiaraéMoMy JaBjieHuto, Ho He 60nee 300 [a/m.

Pacuer BoImosiHsIETCS B 1BA 3Tama: NpeABAPUTENbHBIA U OKOHYATEIbHBIN.
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5.2.1 IlpenBapuTenbHblid pacyer

[Ipy mnpoBeAeHHHM THAPABIMYECKOTO pacueTa BbIUEPUHUBAIOT CXEMY
TEIUIOBOM CETH, OTMEYalOT MECTONOJO0KEHNE HMCTOUYHUKA TEIJIOThl, HOMeEpa
pacueTHBIX YYaCTKOB, UX JIJTMHBI, HOTPEOUTENEH U HATPY3KH.

Pacuer mpousBoauTcsi, HauMHas OT KOHIEBBIX ydacTkoB. llocme 3rToro
PaCCYUTHIBAIOTCS MPEIIIECTBYIOIINE YIACTKH.

Haubonee mpoTshkeHHas MarucTpaib MPUHUMAETCs 3a IJaBHY0. Pacder
BEIETCS TOCIIE0BATENIbHO, HAYMHAEM C TIOCIETHEro ydacTka (3To 1-i y4acTok)
TJIaBHOW MarucTpaliy, 3aTeM MEePEXOANM K pacueTy OTBETBICHHIA.

[To pacxoqy TEMJIOHOCUTENS] U NPUHSAB CKOPOCTh TEIJIOHOCHUTEIS

@=1,0 m/c, paccuuTbiBaeM auameTp TpyOOIPOBOIOB 110 (hopMyIie:

(33)

rae G, — 00beMHBIN pacXox ceTeBOil BOABI B TpyOOIPOBOAE, KI/C; @ — CKOPOCTb

TEIIOHOCHUTEIS, M/C.

OObeMHBIM pacxol CETeBOM BOABI B TPYOONMPOBOAE OMpEaEsieM II0

dbopmyie:

G,-C

— M/, (34)
3,6-p
rae G — cyMMapHBId pacxo/1 CETeBOM BOMbI paccurTaHHbli o Gopmyie (30), 1/4;

p - INIOTHOCTB ceTeBoil Boasl, pu 7, =150 °C mIoTHOCT BOMIBI OyIET COCTABIIATh
0 =916,95 kr/m°.

[Tocne pacderoB Ha cxeme 0003HAYAIOT 3aMOPHYIO apMaTypy, TEIUIOBHIE
KaMepbl, CMOTPOBBIE KaMepPhl, HEITOABMKHBIC OIOPHI, KOMIIeHcaTophl. Ha ygacTkax
rI€ WMEIOTCS TEIUIOBBIE KaMephl, pacmoyiaraloT HEMOJBW)XHBIC OTOPBI,
pacCTOsTHUE MEXTY KOTOPHIMHU 3aBHCHT OT:

— auamMeTpa TpyOorpoBoa,

— TUIa KOMIIEHCATOpa,

— crocoba IMPOKJIaAKHU TCIIJIOBBIX CETe.
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5.2.2 OKOHYATETHHBIN pacyeT
[To mpenBapuTeTLHOMY pPacyeTHOMY 3HAYCHHIO JUaMeTpa TPyOOmpoBoa
Ha yYacTKE YTOYHSCTCS CTAaHJIApPTHOE 3HAYCHHWE auamMeTpa O,MM, YTOYHSETCS

CKOpPOCTb BOAbI M YACJIBHOC JIMHEHHOE HaacHuc JaBJICHH, RJI .

CKOpOCTh TETIOHOCHUTEIIS OnpenesisieM 1o ¢hopmyJie:

4.
cozmcj\g,M/c, (35)

VY aenpHOE JTUHEHHOE NaJCHUE JaBJICHUS B TPYyOOIPOBOJC OMpeeiseM 1o
bopmyie:

A-@-p
R =% P
T 2.d

rne A — k0dQUIMEHT THIPaBIUYEeCKOTO TpeHus (Oe3pasMepHas BEIUYMHA),

 Ta/m, (36)

HAXOJUM B 3aBUCHMOCTH OT PEKUMA JBHKEHUS JKUIKOCTH.
Onpenensiem yucio Re:

Re=29 (37)
1%

rae v — KuHemaTtudeckas Bsiskoctb npu 7, =150 °C cocrasmsier v =0,2 10° mP/c.

CpaBHuBaeM nonydeHHbelii Re ¢ mpenensHsiM Re, paccumTaHHBINA 11O

dbopmyie:
Re,. zses.ki, (38)

2

rae K, — SKBHBaJCHTHas MIEPOXOBATOCTh BHYTPEHHEH IOBEPXHOCTH CTAJbHBIX
TpyO, [Tl BOJSIHBIX TEIUIOBBIX ceTeil cnenyer npuHumats K, =0,005 M, [4] .

Onpenenenue o0nacTv, B KOTOpOM paboTaeT TpyOONpPOBO, CIEayeT
MPOBOAUTL TOJBKO TPU pacueTe ydyacTKOB C MaJiol Harpys3koil (aOOHEHTCKue
OTBETBJICHHS C MaJIbIM PacxoJioM TeruioHocurenis). [Ipu pacuere MarucTpagabHBIX
JUHUW W OCHOBHBIX OTBETBJICHWU TMPOBEPKY pacyeTHOM OOJaCTH MOXKHO HE

BBINOJIHATE, CYMTAsA, YTO CETH pabOTAIOT B KBaJpaTHUHOM o0nactu [5].
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OrpeienisieM TOTEPH JaBJIEHHS HA PACYETHOM YUYaCTKE TEIIOBOM CETH TI0
bopmyie [3]:

AP =R, -I',T]a, (39)
rae |' — mpuBeneHHas IMHA paCYETHOTO yYacTKa TEIUTOBOM CETH, M.

[puBeneHHas JIMHA PACUETHOTO YYacTKa TEIUIOBOM CETH OINpEeHesseTcs,
KaK CyMMa:

I'=1+>1, ™, (40)
rae |, — sKkBUBaJIeHTHAs JUIMHA MECTHBIX COLPOTHUBIICHHI, OIpeeNnsieM 10 [9] pH
k,=0,005 m; | — mmHa pac4eTHOro yJacTka TeIIOBO CETH, M.

OnpenesnseM MOTEPH HAMOPA HA YYaCTKE TEIJIOBOU CETU 1O popMyIie:

AH :A_P, M, (41)
P9
rie 9 — YCKOpEHHUE CBOOOIHOTO MaJIeHHUS, =98l M/Cz.
['uppaBnuyeckuid  pacyeT  3aKpBITBIX ~ CHUCTEM  TEIIOCHAOKEHHS
BBITMOJIHACTCS. Ul TOJarolero TpyOompoBoja, H3-3a OJUHAKOBOTO pacxoja
CETEBOI BOJbI B MOJAIOIIEM U OOpPaTHOM TpyOONpPOBOAAX, MPUHUMAS JTUAMETPHI U

MaJICHUsI TaBJICHUS B HEM TaKHe JK€ KaK M B TIOIAl0IIEeM TPyOOIpoOBO/IE, [3] :

[IpoBenem mpumep pacyera sl MAaruCTPAJIBHOW TEIUIOBOM CETH y4acTKa
Ne3 nnst oronuTenbHOrO Ce30Ha:

OOBeMHBII pacxo]l CeTeBOM BOJIbI B TPyOONPOBOIE OIpeensieM 1o popmysie
(34):

20,1

L= =4.10° M'/c.
3,6-916,95

[IpenBapuTelbHO, HPHHAB  CKOPOCTh  TemnoHocurens @ =1,0 m/c,

paccyMThIBacM JHaMeTp TPyOorpoBo10B mo Gopmyie (33):

-3
44107 g1y
314-1

IPUHUMAEM JHaMeTp TpybornpoBoaa st ganHoro yyactka d=0,1mm.

OmnpenensieM CKOPOCTh TEIUIOHOCUTES 110 popmydie (35):
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4.4.10°
O=—"
314.0,12

Onpenensiem uucio Re mo dpopmye (37):

0,78-0,1
Re=————7—"7"-
0,2-10°

=0,78 m/c.

=388412.

PaccunteiBaeMm npenensHblii Re,, mo gpopmyie (38):

Re,, =568 -2 —11360.
0,005

Haxonum koxddunment ruapasaudeckoro Tpenus npu Re>Re,
0,25 0,25
izO,ll-(ﬁj =0,11. 0,0005 =0,029.
d 0,1
OmnpenensieM yaenbHOE JIMHEHHOE TaJIeHUE TaBJICHUS B TPYOOIPOBOJIE IO
dbopmyie (36):

n 0,029-0,078 -916,95
ne 2.0,1

=80,93 Ia/m.

Onpenenum NpUBEICHHYIO JJIMHY PACUETHOTO y4acTKa TEIioBou cetu No3
(40):

I"'=80+16,96=96,96 M,

Pacnumem gms  yudactka Ne3  SKBHBAJEHTHBIE JIMHBI  MECTHBIX

COINPOTHUBJICHUI [9] U cBesieM B Ta0mmiry 11.

Ta6uuia 11 — DkBHUBaNeHTHBIE JUIMHBI MeCTHBIX conpoTusienuii npu K, =0,005m

Ne yu-ka d, MM HaumenoBanue MechHHx wr I9 zla
CONPOTUBIICHUN
MOIAOIINH TPYOOIIPOBOJT
TPOVHMK IIPH PACXOISIIEMCS 1 66
HOTOKE '
3 100 [lepexon cBapHOii 1 0,56 16,96
[1-00pa3HeIii KOMIIEHCATOP 1 9,8

OmnpenenseM MOTEPU AABJICHUS HA PACUETHOM YYacCTKE TEIUIOBOM CETH MO

dopmyite (39):
AP =80,93-96,96 = 7847 I1a.
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OmnpenensieMm MOTepy HAlOpa Ha y4acTKe TEIIoBoi cetr 1o popmysie (41):

7847

AH=— 20
916,95-9,81

=0,872 m.

[IpomsBeneM pacyer Id KaXJAOrO Y4YacTKa TJIABHOM MAarucTpau,
OTBETBJICHUS MarucTpajid M OTBETBJICHUS, IIOJIyYEHHBIE PACUETHl CBEIEM B
Tabmmy 12.

5.2.3 'mapaBinyecKkuil pacyeT TEIUIOBOM CETU AJIs JIETHETO PEXKUMA

['uppaBnuueckuil pacyeTr TEIIOBOM CETH VIS JIETHETO PEXXKUMA BBIIIOJIHIAEM
TaKUM JK€ CIocoOOM, KaKk M Il 3UMHEr0 peXuMa, HO MpHU JIETHHX pacxoaax
CeTeBOM BOJBl Ha Y4YaCTKaX U HU3BECTHBIX JAMAaMeTpax TpyOONpoOBOJIOB,
ONPEJEIECHHBIX JIs1 3MMHETO PEKUMA.

[lotepu Hamopa a1 JE€THErO0 peXuMa Ha YYacTKe TEIUIONpOBOAA
orpezenseM o hopmyiie [3] :

2

Ar A G| (42)

JIET.P
G,

rane AH — morepst Hamopa Ha y4acTke B 3UMHHUIT nepuof, M (Tabmuma 13); G, —

PacXoJl CeTeBOH BObI HA YYacTKe AJIs 3MMHEro0 Ieproaa, M'/c (Tabmuma 13).

[Tomy4yeHHble pacueTsl CBOAUM B Tabmauiy 13.
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Tabmuna 12 — [lomyueHHbIe 3HaYEHUS MTOCTIE POBEICHHUS THAPABINIECKOTO pacieTa BOISIHON TETUIOBOM CETH (ZUMHHIA PEXKIM)

1 2 3 4 5 6 7 8 9 10 11 ZILVIZ 13
['maBHas marucrpaib
35 296,3 0,051 0,338 0,3 54,83 1,27 130 43,04 173,04 9487,8 1,055 5,72
18 123,6 0,021 0,218 0,25 24,85 0,76 850 55,03 905,03 22493,4 2,501 4,67
11 78,5 0,013 0,174 0,2 32,30 0,76 65 53,06 118,06 3813,9 0,424 2,17
9 63,8 0,010 0,157 0,2 21,35 0,62 110 48,6 158,6 3386,6 0,376 1,74
6 46,2 0,008 0,134 0,15 50,76 0,79 60 27,44 87,44 4438,2 0,493 1,37
3 20,1 0,004 0,088 0,1 80,93 0,78 80 16,96 96,96 7847,0 0,872 0,87
OTBeTBJICHHE OT ITABHOW MarucTpaiv
34 172,69 0,052 0,258 0,25 48,50 1,07 20 53,73 73,73 3576,2 0,398 4,81
31 139,02 0,042 0,232 0,25 31,43 0,86 55 40,2 95,2 29924 0,333 4,42
28 105,35 0,032 0,202 0,2 58,24 1,02 50 31,8 81,8 4764,4 0,530 4,08
26 86,35 0,026 0,183 0,15 | 177,18 | 1,48 90 21,56 111,56 19766,4 2,197 3,56
24 67,34 0,020 0,161 0,15 | 107,78 | 1,16 40 26,6 66,6 7178,1 0,798 1,36
21 33,67 0,010 0,114 0,125 | 70,17 0,83 50 21,74 71,74 5034,3 0,560 0,56
OTBeTBIICHUS
32 19,00 0,006 0,086 0,08 | 232,69 | 1,15 15 6,38 21,38 49749 0,553 0,95
33 14,67 0,004 0,075 0,08 | 138,70 | 0,88 10 6,38 16,38 22719 0,253 0,65
29 19,00 0,006 0,086 0,08 | 232,69 | 1,15 22 6,38 28,38 6603,7 0,734 1,07
30 14,67 0,004 0,075 0,08 | 138,70 | 0,88 18 6,38 24,38 3381,5 0,376 0,71
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[Tponomkenne Tabnuipl 12

27 19,00 | 0,006 0,086 0,08 | 23269 | 1,15 | 224 | 6.38 28,78 6696,8 0,744 1,27
25 19,00 | 0,006 0,086 0,08 | 232,69 | 1,15 22 6,38 28,38 6603,7 0,734 2,93
22 | 19,00 | 0,006 0,086 0,08 | 232,69 | 1,15 22 6,38 28,38 6603,7 0,734 1,53
23 | 1467 | 0,004 0,075 0,08 | 138,70 | 0,88 10 51 15,10 2094,4 0,233 1,03
19 19,00 | 0,006 0,086 0,08 | 232,69 | 1,15 15 6,38 21,38 4974,9 0,553 1,11
20 | 14,67 | 0,004 0,075 0,08 | 138,70 | 0,88 10 51 15,10 20944 0,233 0,79
OTBeTBIIEHUS
10 | 14,67 | 0,004 0,075 0,08 | 138,70 | 0,88 25 3,9 28,91 4009,8 0,446 2,61
8 6,53 | 0,002 0,050 007 | 5546 | 0,51 20 6 26,00 14421 0,160 1,90
7 11,04 | 0,003 0,065 0,07 | 15827 | 0,87 30 6 36,00 5697,9 0,633 2,38
4 15,05 | 0,005 0,076 0,08 | 14590 | 0,91 25 7,66 32,66 4765,2 0,530 1,90
5 11,04 | 0,003 0,065 0,07 | 158,27 | 0,87 31 6 37,00 5856,2 0,651 2,02
1 9,06 | 0,003 0,059 0,07 | 106,64 | 0,71 26 5 31,00 3305,9 0,368 1,24
2 11,07 | 0,003 0,065 0,07 | 159,20 | 0,87 20 5 25,00 3980,0 0,442 1,31
OTBeTBIIEHUS
17 | 4516 | 0,014 0,132 | 0,125 | 126,23 | 1,12 60 30,1 90,10 11373,5 1,264 2,20
14 | 24,28 | 0,007 0,097 01 | 117,72 | 094 58 1354 | 71,54 8422,0 0,936 0,94
15 | 11,04 | 0,003 0,065 0,07 | 158,27 | 0,87 34 6 40,00 6331,0 0,704 1,97
16 9,84 | 0,003 0,062 0,07 | 12591 | 0,78 10 4 40,00 5036,4 0,560 1,82
13 | 11,04 | 0,003 0,065 0,07 | 158,27 | 0,87 25 6 31,00 4906,5 0,545 1,48
12 | 13,24 | 0,004 0,071 0,07 | 227,77 | 1,04 28 6 34,00 77441 0,861 1,80

46




Tabmura 13 — [NomydeHHple 3HAYSHUS ITOCTIE TPOBEICHIS THAPABIMYECKOTO pacyeTa BOASHOMN TETJIOBOM CETH (JICTHHM PEXKIIM)

2
A I e R e e ol e
1 2 3 4 5 6 7 8 9 10 ’112\[/[ 12
['maBHast MarucTpaib
35 0,051 0,051 0,3 17,97 | 0,73 130 43,04 173 3109,4 0,346 1,81
18 0,021 0,021 0,25 7,75 | 0,43 850 55,03 905 7014,7 0,780 1,47
11 0,013 0,013 0,2 9,57 | 0,41 65 53,06 118,1 1130,0 0,126 0,69
9 0,010 0,010 0,2 6,19 | 0,33 110 48,6 158,6 982,1 0,109 0,56
6 0,008 0,008 0,15 | 16,58 | 0,45 60 27,44 87,44 1449,7 0,161 0,45
3 0,004 0,004 0,1 27,07 | 0,45 80 16,96 96,96 2624,5 0,292 0,29
OTBeTBJICHHE OT ITABHOW MarucTpaiv
34 0,052 0,030 0,25 | 16,46 | 0,62 20 53,73 73,73 1213,5 0,135 1,63
31 0,042 0,025 0,25 | 10,68 | 0,50 55 40,2 95,2 1017,0 0,113 1,50
28 0,032 0,019 0,2 19,85 | 0,59 50 31,8 81,8 1623,4 0,180 1,38
26 0,026 0,015 0,15 | 60,12 | 0,86 90 21,56 111,6 6707,4 0,746 1,20
24 0,020 0,012 0,15 | 36,34 | 0,67 40 26,6 66,6 2420,2 0,269 0,46
21 0,010 0,006 0,125 | 23,66 | 0,48 50 21,74 71,74 1697,4 0,189 0,19
OTBeTBIICHUS
32 0,006 0,003 0,08 | 80,76 | 0,68 15 6,38 21,38 1726,7 0,192 0,33
33 0,004 0,003 0,08 | 45,01 | 0,50 10 6,38 16,38 737,3 0,082 0,22
29 0,006 0,003 0,08 | 80,76 | 0,68 22 6,38 28,38 2292,1 0,255 0,37
30 0,004 0,003 0,08 | 45,01 | 0,50 18 6,38 24,38 1097,4 0,122 0,24
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[Tponomkenne Tabnuipl 13

27 0,006 0,003 0,08 | 80,76 | 0,68 22,4 638 | 2878 2324,4 0,258 0,44
25 0,006 0,003 0,08 | 80,76 | 0,68 22 638 | 2838 2292,1 0,255 1,00
22 0,006 0,003 0,08 | 80,76 | 0,68 22 638 | 2838 2292,1 0,255 0,52
23 0,004 0,003 0,08 | 45,01 | 0,50 10 51 15,10 679,7 0,076 0,34
19 0,006 0,003 0,08 | 80,76 | 0,68 15 638 | 2138 1726,7 0,192 0,38
20 0,004 0,003 0,08 | 45,01 | 0,50 10 51 15,10 679,7 0,076 0,26
OTBeTBIIEHUS
10 0,004 0,003 0,08 | 45,01 | 0,50 25 3,9 28,91 1301,3 0,145 0,83
8 0,002 0,000 0,07 | 3,01 | 0,12 20 6 26,00 78,2 0,009 0,57
7 0,003 0,002 0,07 | 53,45 | 0,51 30 6 36,00 1924.1 0,214 0,78
4 0,005 0,003 0,08 | 45,01 | 0,50 25 766 | 32,66 1470,1 0,163 0,62
5 0,003 0,002 0,07 | 53,45 | 0,51 31 6 37,00 1977,6 0,220 0,67
1 0,003 0,002 0,07 | 3550 | 0,41 26 5 31,00 1100,6 0,122 0,41
2 0,003 0,002 0,07 | 53,45 | 0,51 20 5 25,00 1336,2 0,149 0,44
OTBeTBIIEHUI
17 0,014 0,008 0,125 | 42,90 | 0,65 60 30,1 | 90,10 3865,2 0,430 0,74
14 0,007 0,004 0,1 | 3923|054 58 13,54 | 7154 2806,3 0,312 0,31
15 0,003 0,002 0,07 | 53,45 | 0,51 34 6 40,00 2137,9 0,238 0,67
16 0,003 0,002 0,07 | 45,20 | 0,46 10 4 40,00 1807,8 0,201 0,63
13 0,003 0,002 0,07 | 53,45 | 0,51 25 6 31,00 1656,9 0,184 0,50
12 0,004 0,002 0,07 | 75,05 | 0,60 28 6 34,00 2551,7 0,284 0,60
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5.3 TlocTpoeHue nbe30MeTPHUUECKOro rpaduka

[Ibe3omeTpuueckuM rpadukoM Has3biBaeTCs TrpaduK JaBlIEeHUH, a
IBE30METPUYECKUM HANOPpOM — HAMoOp OTCUMTAHHBIA OT OCH MPOKIAIAKU
TEIUIONPOBO/IA.

[Ibe3omeTpuueckuil Tpauk CTPOUTCS B MaclITabe IO pe3yibTaTaM
THJIPaBIMYECKOTO pacyeTa C MPUBS3KON K penbedy MECTHOCTU B CIEAYHOLIEH
MOCIIEI0BATEIBHOCTH.

1. BeruepumBaeTcs OHONMHEWHAs CXeMa TEIUIOBOM CETH B MacuiTade.

2.  OT ycIoBHOW JIMHMM OTCYETa HAHOCUTCA peibed MecTHOCTH. Jlis
ATOTO OTKJIAABIBAIOTCSA T€OAC3UIECKIE OTMETKH MECTHOCTU Z, KOTOPhIE HaHECEHBI
Ha cxeMmy TeruioBoi ceT. IIpu »TOM MHUHHMMaibHas OTMETKa Z MpUHUMAeETCs 3a
OTHOCHUTENIbHBIN HOJb. [IprHMMaeTcsa, 4To OCh TPyOOMpPOBOJa CETU COBMHAAAET C
penbeoM MECTHOCTH.

3. OrtkiagbiBaeTcs BbICOTAa BcachiBaHUsI Hpc CETEBBIX HACOCOB OT OcU
TpyOompoBoja. BricoTa BcachlBaHMs OKBHBAJICHTHAa HAmopy B 0OpaTHOM
TpyOOIIPOBOJIE HAa BCACHIBAHUM CETEBBIX HACOCOB U MOXKET OBbITh NPUHATA B
npenenax 15-30 m.B.cT.

4. OtkinagpIBacTCs HAMOp ceTeBbIX HacocoB AH u uKCUpyercs

CH>
pacrionaraemMsblii Hanop Ha KosuiekTopax TOL]

AH,, =AH_, —AH,  , M Box.cT.

5. CrposTcs TMHUM HANOPOB B TOJAIOIIEM U 00paTHOM TPyOOIPOBOIAX
r1aBHOM MarucTpaid. Ha rpaduke mNoka3bIBalOTCS 3HAYEHUS pPacloiaraeMbIxX
HarmopoB (mepemnanoB agaBieHusi) Ha LTI u B ToYkax MPUCOETUHEHUS

orerpiennii — AH,, ,AH ..

6. BpiOupaercs  BeIWYMHA ~ CTATUYECKOTrO  JIaBJICHWS, U Ha

IbE30METPUUYCCKOM TpaKe HAHOCHUTCS JIMHUS CTaTHYeCKoro Harmopa [3].
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6 OGopynoBaHME TETIOBBIX CeTEH

6.1 Tpacca u mporItb TEMIOTPACCHI

TenmoBasg ceTb — 3TO YYacTKM TEIUIONPOBOJAOB, IMPOYHO U ILJIOTHO
COEJIMHEHHBIX MEXIY COOOW, MO KOTOPBIM C MOMOULIBIO TEIJIOHOCUTENS TEIIoTa
TPAHCHOPTHPYETCS OT HCTOYHUKOB K TEIUIOBBIM HOTpeOuTEsIM [7].

B nmpoektupyeMOM MHKpOpAaliOHE IUIAHUPYETCA Kuias 3acTpoika,
COOTBETCTBEHHO MPHUHHMAEM MOJ3EMHYI0 MPOKJIAAKY TEIUIONPOBOJOB B
HEIPOXOIHBIX JKEJIE300€TOHHBIX JIOTKAX.

N3 ycrnoBuil CHUMXKEHHSI MaTEpUalbHBIX 3aTpaT IPU CTPOUTEIHCTBE
TEIUIOTPACChl, YCTaHABIMBAEM MHUHUMAaJIbHOE KOJIMYECTBO TEIUJIOBBIX KaMep, B
MeCTax YCTaHOBKH 3allOPHON apMaTyphbl HYKAAIOUUXCsl B 00CITY>KUBaHUH, a TAKKE
B MECTaX C €CTECTBEHHOU KOMIICHCAIIUEH.

Hucio JIOKOB Ui KaMep C YCTAHOBJICHHOM 3allOpHOM apMaTypou
(3aBMKKH, TPEHAX U, BO3AYIIHUKHU) CIEAYET MpeaycMaTpuBaTh HE MEHEE JBYX,
pacIoyO)KeHHbIX 1o JauaroHanu. Jlima xamep 0e3 3amopHOM  apMaTypsl

JOTIyCKaeTCsl YCTAaHOBKA OJHOTO JIFOKa [5] :

VKJIOH TEIUIOBBIX CETeM HE3aBUCMMO OT HamlpaBJICHUS JIBHXKCHUS
TEIUIOHOCUTENST M crnoco0a MpOKIaaAKu JoJbkeH ObiTh He MeHee 0,002. Ykion
TEIUIOBBIX CETEH K OTACIBHBIM 3JaHUSIM TPU TMOJ3EMHOM MPOKJIAIKE ITOJDKEH

MPUHUMATHCS, KaK IPABUJIO, OT 3/1aHUs K ONmxKaiiueil kamepe. [5] :

B TOHHENsAX HAWIEKUT NOPEeAyCMATPUBaTh IPUTOYHO-BBITSHKHYIO
BEHTWISIIMIO. BeHTUnsA1Ms ToHHEeH NoJKHA o0ecreurnBaTh Kak B 3UMHEE, TaK U
JIETHEE BpeMs TeMIepaTypy Bo3ayxa B TOHHeNsAX He Bbiue 40 °C, a Ha Bpems
IPOM3BOJICTBA PEMOHTHBIX paboT — He Bhime 33 °C. TemmepaTypy Bo3ayXxa B
ToHHENAX ¢ 40 mo 33 °C pgomyckaeTcs CHHXXATh C MOMOIIBK NEPEIBUIKHBIX

BCHTHIIAIMUOHHLBIX YCTAHOBOK [5] .
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6.2 TpybOompoBoIbI 1 apMaTypa
Jlis  TpyOONIPOBOJIOB  TEIUIOBBIX CETEH CleIyeT MpeaycMaTpHBaTh

CTaJbHBIE JJIEKTPOCBAPHBIE TPYOBI I OECHIOBHBIE CTAJIbHBIE TPYOBI [5]

Bce TpyOompoBoAbl HE3aBUCUMO OT TPAHCHOPTUPYEMOIO MPOAYKTa

AOJIKHBI UMCThb JAPCHAXU JIsI CJIMBAa BOABI ITOCJIC TUAPABINYCCKOIO HUCIIbITAHUA U

BO3JIYIIIHUKY B BEPXHUX TOYKAX TPYyOOIPOBOJIOB ISl YAAJICHHS ra3a [10] :

6.3 Pacuet u noabop KoMIeHCATOPOB

KomriercaTtopsl ciayaT ajis KOMIICHCAIIMA TEMITepaTypHBIX AehopMarimii
TEIJIOBBIX TPYOOIIPOBOIOB B TEUEHUHU BCETO IKCILTyaTAIlMOHHOTO CPOKA.

Br16op 1 pacyeT KOMIEeHCATOPOB JIOJKEH OCHOBBIBATHCS HAa JIOCTATOUHYIO
KOMITCHCHPYIOIIYIO CIOCOOHOCTh JJII BOCTIPUATHS TEMIEPATYPHBIX yITUHEHUN
Y4acTKOB TpPyOONpOBOAA MEXIy HEMOJABIKHBIMA  ONOpaMU, TMPU  ITOM
MaKCUMaJlbHBbIC HAMpsSHKCHUS B paaudalbHBIX KOMIICGHCATOpaX HE JIOJDKHBI
NpeBBINIaTh  JomycTUMble.  Jlsg  TpeABapUTENbHONM  OIEHKM  MOYHO
OpUEHTHUPOBAThCS  HA  YCPEAHEHHBbIE  JIONyCKaeMble  KOMIICHCAIIMOHHBIC

HanpspkeHust npu 7, =150°C u P,=16Mlla: ani rubkux KoMIeHCaTopoB

O on =110 MIla; s yuactkos camokomneHcanun o, =80 Mlla, [4] .

6.3.1 Meroauka pacuera [[-o0pa3HbIX KOMIIEHCATOPOB

JluneliHOEe  y/UIMHEHHWE KOMIIEHCHUPYEMOI'0  yd4acTka TpyOOmpoBojia
HaxoJauM 1o ¢opmyIie:

Al=a-L-At, mm, (43)
rae @ — cpeaHuii kod(duumeHT mHeiHoro pacmmpenns cram, MM/ (M/°C),
npuanmaeM @ =12-10°w/(M/°C); L — paccrosHHe MeXIy HCIONBHKHBIMU
oropamu, M; At — pacdeTHBII Tiepernajl TeMIepaTyp, ONpeaeIIeMblid 1o GopMyIie:

At=17,—t",°C, (44)
1 O
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rae 7, — Temmeparypa TtemnoHocutens, C; t0 — pacuernas Ttemmeparypa
HapYXHOTO BO3yXa JJIs TPOSKTUPOBAHUS CUCTeMBbI oToruteHus, t, =-39 °C.

['eoMeTpuyecKyto XapakTEPUCTHKY OTBOJA HAXOAUM MO (popmyJie:

o0-R
:r—2

CP

h ‘M, (45)

rie O — TOJIIMHA CTeHKH TPpyOoIpoBoa, M; R — paguyc rHyToro otBoja, m;

I, — CpeAHUN paauyc U3ruda ocu TpyObl, M, KOTOPBIN OIpeenseTcs o Gopmyie:

Iep = » M, (46)

rae d,, — HapyXHbI TrameTp TpyOompoBoa, M.

Ipu h<1 xosddurment xecTkocTr Beraucisiercs o dpopmyie [5]:

h
K=—. 47
165 (47)
ITpu h>1 o popmyie:
2
k :ﬂ_ (48)
10+12-h?

MaxkcumanbHoe u3rubaromiee HampsbkeHue B [1-oOpazHoM kommeHcatope
JEHUCTBYET BBEPXY KOMIIEHCATOpa (Ha MPsIMOM y4dacTKe B MECTE€ Hadajia M3ruda),
TaK KaKk OHa HaXOAUTCS Ha MaKCHUMaJbHOM pAacCTOSHUU OT HaIpaBJICHUS

JICHCTBYIOIIEH CHIIBI, [6] :

MakcumanbHOe n3rudaroiiee HarpspkeHUue HaxoAuM o Gopmyie:

GmaX:AIP-E-dH-I-m’Ha, (49)
A
rae A Haxomum 1o opmysie:
1

=.1314-R-1°-2,28-R*-1 +1,4-R?

a=2. il +L4R ]+ M, (50)
+0,67-°+1-1°-4-R-1?+2-R*-1-1,33-R®

E — monyns mpononbHoit ynpyroctu (muis cramu E ~2-10% TTa); d,, — napyxmbiit

nauametp TpybompoBosa, M; Al, — mpeaBapuTenbHOE pacTsHKEHHE KOMIICHCATOPA,

M, HaXoauM 1o popmyiie:
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Al,=¢g-Al, m, (51)
rie & — Kod(DQUIMEHT, YYHUTHIBAIOUIUI pelakcaluio KOMIIEHCAIIMOHHBIX
HaIpsDKEHU W TPEIBAPUTEIBHYIO PacTsHKKY KommeHcaTtopa B pasmepe 50 %

roJsHoro TerioBoro yaaunenus Al mpu Temneparype ceresoit Boasl t <400 °C.

Jns npumepa paccuuraeM I1-o6passbii kommnencarop d,, =0,108 M, yuactok
Neg.

OnpenensieM pacueTHbIN niepenaj Temieparyp no gopmyie (44):

At =150 —(—39) =189°C.

Haxomum  nuHeiiHOe — y/UIMHEHHE  KOMIICHCHPYEMOI'O  ydJacTKa
TpyOonpoBosa o gopmyiie (43):

Al=12-10"°-80-189=0,181 m.

Haxonum cpeanuii paguyc usruda ocu TpyOsl 1o dopmyse (46) TONIUHY
crenku npuaumaem O =0,006Mm:

B (0,108 -0, 006)
lp = 5

['eomeTpuyeckylo XapaKTEepUCTUKY OTBOJAA HaxoauM 1o Qopmyne (45)

=0,05 M.

panuyc rayroro oteoga R=0,45wm:

_0,006-0,45 _

h ~104
005 n04m

[Tpu h>1ko3ddurmeHT xecTKOCTH BeIYKHCIsCTCS 1o hopmyie (48):

L+l 1412104

= = =0,61.
10+12-h* 10+12-1,04

[TonpaBouHbIii KOA(UIMEHT HANPSHKEHUSI AJE THYTHIX TIAAKUX TpPyo
PacCUMTBLIBAETCS M YUUTBIBAETCS TobKo mpu M>1, 1.e. h< 0,85, nns yuacrka Ne3
m=0,88, h=1,04.

[TosB3ysach HOMOIPAMMOit [11] onpenenseM | BeuleT KoMIeHcaTopa IO
pPAcCTOSIHUIO MEXJAy HEMOJABMKHBIMA OMNOpaMH M YCJIOBHBIM JHaMETPOM
Tpybomposoaa, |=l=2,5m.

Brraucisem A mo dopmyite (50):
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1
A=2-70,61
+0,67-2,5°+2,5-2,5° —4-0,45-2* +2-0,45° - 2,5-1,33- 0,45

[314-0,45-2,5* —2,28-0,45°-2,5+1,4-0,45° | +
=58,5 m.

Haxoaum npeaBaputenpbHOE pacTsHKEHHE KoMITeHcaTopa 1o ¢popmyite (51):
Al, =0,5-0,181=0,09 m.
Torna MakcuMalibHOE M3rHOarolIee HaMpsHKeHUE cocTaBUT, (popmyna (49):

:0,09-2-10“-0,108-2,5

o =83,8-10°I1a=83,8MI1a.
58,5

HpOBOI[I/IM AHAJIOTHYHBIC PACUCThI IJIA H-O6p33HbIX KOMIICHCATOPOB Ha

BCEX yYaCTKaX PacueTHOM CXEMbI U CBOAMM B Tabmuiy 14.
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Tabnuna 14 — Pazmepsi [1-00pa3HbIX KOMIIEHCATOPOB IIpH pacyeTHOM mepemnaae Temmneparyp At =189 °C.

[av}

= S S = = = g s

a Eﬁ % = E 8 % = 8 e % v & o E

] 5~ = 5] = S = g5 = e = x 5 g £ S 9 -

S = < > = ) o o 4 5 0 = < 3 5 T O
E Tz X = an) = e 2 Lz =) = Qm) E 2 H Opax
) ZQ H = ) g = g s = = T o= = 5 z o =5 3

< L A NI I > - & . = = B = = 2 A E = Eg“zmﬂ)

g X g 3= < o= > S 2o s = = 2 S ad8s8 E

> | EE| ET s | g9 E = g g =g | £3 e 2SS E 3

Z Q 8 NS = = o = o L S A @] % o O < Q ¥

=z | & = |2 5 = | 2% =g | & 5 | BE =7 &

= s S é = Q. =3 3 5 <

(=W Q P [aa] 8 e
3 80 0,108 6 |0181 | 045 0,05 1,04 0,61 58,5 25 0,09 83,8
6 60 0,159 8 0,136 0,63 0,08 0,88 0,54 66,3 2.5 0,07 81,5
9 110 0,219 8 0,249 0,85 0,11 0,61 1,25 0,37 157.6 3 0,012 | 1302
11 65 0,219 8 0147 | 085 0,11 0,61 1,25 0,37 157.,6 3 0,07 76,9
17 60 0,133 6 0,136 0,53 0,06 0,79 1,06 0,48 68,8 2.5 0,07 69,4
18 120 0,273 8 0,272 1 0,13 0,46 1,52 0,28 6346 | 45 0,14 82,1
21 50 0,133 6 |0113 | 053 0,06 0,79 1,06 0,48 37,3 2 0,06 85,3
24 40 0,159 8 0,091 0,63 0,08 0,88 0,54 66,3 25 0,05 54,4
26 90 0,159 8 0,204 0,63 0,08 0,88 0,54 1712 | 35 0,10 66,3
28 50 0,219 8 |0113 | 0,85 0,13 0,39 1,70 0,23 2325 | 25 0,06 67,9
31 55 0,273 8 0,125 1 0,13 0,46 1,52 0,28 2213 3 0,06 70,3
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7 TennoBoi pacyeT TEIJION30JISILIMOHHON KOHCTPYKIUU

[Tpu BBIOOpE MaTepHalia TEIUIOBOM M3OJISALMKU YUYUTHIBAIOTCS MPOYHOCTHBIC
U 7ehOpMaIMOHHBIE XaPAKTEPUCTUKH H30JIUPYEMOr0 OOBEKTa, pPACUETHhIE U
JOIYCTUMBbIE HArpy3kd Ha ONOpPbl W JAPYTM€ BJIEMEHThl U30JUPYEMOU
MTOBEPXHOCTH. OcCHOBHBIMH MOKA3aTEeIsIMH, XapaKTepU3yIIMH
HKCIUTyaTallMOHHbIE M  (PU3UKO-TEXHUYECKHME CBONCTBAa TEIUIOM3OJISLIMOHHBIX
MATEPUAJIOB, SBJSIOTCA: TEIUIONPOBOJHOCTh, IUIOTHOCTh, CXKHUMAEMOCTb H
yOPYrocTh (s MSTKMX MaTepuanioB), MpOYHOCTh Ha cxatue mnpu 10%-Hoi
nedopmanuu (mmst KECTKHUX 151 MOJTY>KECTKUX MaTepuaoB),
TEMIEPaTypOCTOMKOCTb,  BUOPOCTOMKOCTh,  (OPMOCTOMKOCTh,  T'OPIOYECTb,
CoJlep)KaHNEe OPraHMYECKUX BEIIECTB W OMOCTOMKOCTh, BOJOCTOMKOCTH H
CTOMKOCTB K BO3/ICUCTBHUIO arpecCUBHBIX cpen [12]

OnpeneneHue TOJNIIMHBI TEIUIOBOM HW3O0JALMM I  MOJAIOLIETO U
oOpaTHOrO0 TPyOONPOBOJIOB MO CyMMapHON HOPMATHBHOW JWHEWHOW TUIOTHOCTH

TEIUIOBOTO  TOTOKA () ,, BT/M, BBINONHSEM METOJOM  MOCIENOBATENBHBIX
NpUOJIMKESHU [13].

Jns sToro 3amaeMcs MNEPBOHAYAIBHO TOJIIMHON TEIUIOBOW W30JALUU

Oyt =Oy»=Oyp3y» OAWHAKOBOIM I 00OMX TpyOONpPOBOJOB, M PacCUUTHIBACM

TEeMIIepaTypy B KaHaje 1o Gopmyiie [13] :

tB.l + tB.2 tH
t — RII/I3‘1 + RI]-;I RII/;3.2 + RI]-;2 RKAH + RFP OC 52
o =TT 1 T (52)

L L + L L +

R, tRy, Ru+RL RontRe
rae t,, — cpenHerogoBas TemmepaTypa CETEBOM BOJbI IPU TEMIEPATypPHOM
rpapuke 150—70 °C, mpuHHMaeMm 10 [13] tabmuma B.5, Torma temmeparypa
cetreBoi Boxsl B mopatomeM Ttpybonposone t,, =90°C; t,, — cpemneromosas
TeMIlepaTypa ceTeBoil Boabl npu TemmeparypuoMm rpadpuke 150—70 °C,

MIPUHUMAEM IO [13] tabnuia B.5, Torma remmneparypa ceTeBoit BOJbI B OOpaTHOM
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tpybomnposoze t,, =50°C; t, — Temmeparypa okpyxaromeil cpeisl, IPUHUMAEM
TEMIIEPATYPy TPyHTA 110 [14] npujioKeHue 3, TemrepaTypa rpyHra Ha riryoune 1,2

m cocrasur t, =5°C; R, R;

w2 — TEPMHUYCCKUC COIIPOTHUBIICHUA TCILNIOOTAAYC OT

MOBEPXHOCTH H3O0JIIHM ITOJAIOIIEr0o U o0paTtHoro TpyoomporoaoB, Bt/ (M-OC),
Ri: =Ri. , paccunteiBaem no dopmyne [13]:

1 d+2-0
In&F2%m (y.oC)/Br, 53
2.7 g () 3)

rae d, — HapyXHBIl TameTp TPyOOIpOBOAA, MM; O, - NPHHHMaeMas TOJIIHHA

Risi =

1

TEIUIOBOM M30MA1MU, M; A, — TEIUIONPOBOAHOCTh TEIIOBOM H3OJALUM B
KOHCTpyKIuu, BT/ (M -OC), IIPUHUMAEM MaThl IPOILIMBHBIE TOTAA [13] )
A, =0,045+0,00021-t,, =0,045+0,00021. 65=0,059 Bt/ (M OC) :

et = (t, 4;40) _ (9042r40) _e5°C.

TepMI/I‘-IeCKOC COIMIPOTHUBJICHUC TCILNIOOTAAYC OT IIOBCPXHOCTHU HIOJIALMHU

TpybonpoBoaa Ry, paccuuteiBaeM 1o hopmysie [13]:

L 1 o
RH_I_Z‘ﬂ.aK_(lerz'ém),(M C)/Br, (54)

)4

rac aK — KO3(1)(I)I/II_[I/ICHT TCILUIOOTAAYHM B KadHAJIC, IIPUHHUMACM pPAdBHBIM
o, :11BT/(M-°C).
Tepmuueckoe CONPOTUBICHHE TEIUIOOTAAa4e OT BO3AyXa K ITOBEPXHOCTH

kaHana R, paccuntsiBaeM 1o popmyie [13]:

1 o
R = 55 (M-°C)/Br, (55)
7Z’.a .

“ b+h

rae b — mupuna xanana, M; N — BeIcoTa KaHana, M.

Tepmuueckoe compoTtuBieHue rpyHra R, paccunTeiBaeM 1o ¢opmyiie

[13]:
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H h 0,25
In|35- (]
=97 (bj

R, = 0 : BT/(M-OC), (56)
(5,7+0,5-hj%TP

rac H - FJ'IY6I/IHa 3aJIOKCHUS, paCCTOAHUC OT OCHU TPY6LI A0 IIOBCPXHOCTH 3CMJIN,

M; A, — TEIJIONPOBOAHOCTH IpyHTa, BT/ (M-OC), IpPUHUMAEM TI0 [13] Tabnuia

B.6, B MecTte mNpokiaablBaHUs TpPyOONPOBOJOB TPYHT — CYIJIMHOK, CpPEIHSA

nminotHocts 1500 kr/M°,  BecoBoe  BmarocojepxkaHue  rpyHtTa 8 %,
A, =127 BT/(M-OC).

Breraucioum CYMMApPHYIO HHHeﬁHYIO INIOTHOCTb TCIDIOBOI'O IIOTOKA IIO

bopmyie:
t..—t)K
qL1,2=(EAH +H|l , BT/™, (57)
KAH TP
rre K — koodduiuent DONOIHHWTENBHBIX IOTEPh, IPH PACYETE TOJIIUHBI

TEIUIOBOM HM30IIIMM [0 HOPMHMPOBAHHON ILIOTHOCTH TEILIOBOTO ITOTOKA
npuauMaercs K =1.

[TomyyeHHOE pacueTHOE 3HAYEHHWE CPABHUBAEM C HOPMATUBHOM JIMHEHHOU

IUIOTHOCTBHIO TEILIOBOTO MOTOKA, [13] Tabnuia 8, KCXoAs U3 TOro, YTO U3MEHCHHE

CTOMMOCTH TEIJIOTHl B 3aBUCHMOCTHM OT pailoHa CTPOMUTENIBLCTBA M crHocoda
MPOKJIAJIKK TPyOOINpPOBOJa, HOPMBI TEIUIOBOTO TOTOKA [JISl IMJIMHIPUYECKOM

IIOBEPXHOCTH C YCIOBHBIM mpoxogoM 1400 mM m MeHee queg» onpeAessieM 1o
dbopmye:

=0, K, Br/m, (58)
rae ¢, — HOpMUPOBaHHAsI TMHEWHAs INIOTHOCTh TEIJIOBOTO MOTOKA (HAa | M AIMHBI
WIHHIPUYIECKOro o0bekta), BT/M, npuamMaem [13] tabma 8; K —

KOO(phUIIMEHT,  YYUTHIBAIONIUNA  WM3MEHEHHE  CTOMMOCTH  TEIJIOTHl U

TeHHOHSOHHHHOHHOﬁ KOHCTPYKIOUHU B 3aBUCHUMOCTHU OT paﬁOHa CTPpOUTCIILCTBA U
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crioco0a MpoKJIaAKu TpyOOIpoBoOaa, IPUHUMAEM [13] tabimua 13, aisa 3anagHon
Cubupu K =0,95.
[IpoBenem mpumep pacyera Mg TPyOOIPOBOJA HAPYKHBIM JTUAMETPOM

d,=0,108 Mm Ha pacueTHOM yuacTke Ne3.

HaxonuMm Tepmudeckoe conpoTusicHue rpyHTa 1o gopmysie (56):

0,25
Inl 35. 1,0 (0,46
n o 0,46 \ 0,9

B 0,9
57+05.—2 |.127
( " O46j]"

=0,22 Br/(m-°C).

TP
’

HaXOI[I/IM TCPMHUYICCKOC COIMPOTUBJICHUC TCIJIOOTAAa4YC OT BO3AYyXa K

MOBEPXHOCTH KaHaja o popmyie (55):

1
R = =0,048 (m-°C)/Br.
3’:|_4.:|_1.2-0,9-0,46
0,9+0,46

HaxoauMm TepMHYECKOE COMPOTHBJIEHHE TEIUIOOTAAYE OT IOBEPXHOCTH
M30JsIMH TpyOonposoaa o dpopmyne (54), npuanmaeM o, =100 mm=0,10 m:

L 1

R = =0,047 (M -OC)/BT.
2-314-11-(0,108+2-0,1)

Haxonum TtepMuueckue COMPOTHBIICHHS TEIUIOOTAaue OT TOBEPXHOCTH
W30JIAIUHN TPYOOTIpoBo10B 1o hopmyiie (53):

RL _ 1 .|n0,108+2-0,1
" 2.314-0,059 0,108

=285 (M -OC)/BT.

PaccunthiBaeM TemnepaTypy B kaHaje 1o ¢opmyne (52) yuuTsiBasi, 4To

R.,=R., u R, =R, torna:
90 N 50 + 4
_ 2,85 -|ELO,O47 2,85 +10, 047 O, 048::— 0,22 _1513°C.

+ +
2,85+0,047 2,85+0,047 0,048+0,22
Haxomum cymMmapHyr0 JIMHEMHYIO IUJIOTHOCTH — TEIUIOBOIO  IIOTOKA

1o hopmye (57):
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 (1513-5)-1
42 =00487 0,22

=37,94 Br/m.

CpaBnauBaem 1o gopmyie (58):
9 =37,94-0,95=38 Br/m.
[lonydeHHOE pacueTHOE 3HAYEHUE CPABHUBAEM C HOPMATUBHOW JIMHEWHON
IJIOTHOCTBIO TEIUIOBOIO IMOTOKA, [13] Tabnuna 8.
IIpousBeneM aHAJIOTMYHBIA pacyeT TEIUIOBOW M30JSALUUU JUIS  JIPYTUX

HAPY>KHBIX TUAMETPOB TPYObI, MOJTyUYECHHbIC 3HAaYEHUs CBEJIeM B Tabnuiry 15.

Tabnuua 15 — PacyeT TemioBoil H30siuu TpyOOIpoBOI0B

Pasmepsl

KaHaja Re, | Reans | R, RL r

o omacor [ umpit | () 0C) B 0C) B (0 °C) B 52" | G | iz | 9
ah,m | Ha b,
M

1 2 3 4 5 6 7 8 9 10 11

0,325 | 0,84 15 0,15 | 0,027 | 0,028 | 1,30 | 1885 | 01 | 76,94 | 75,05

0273 | 06 12 0,19 | 0,036 | 0,031 | 1,49 | 1973 | 01 | 66,02 | 67,45

0219 | 06 12 0,19 | 0,036 | 0035 | 1,76 | 1793 | 01 | 57,98 | 57,95

0,159 | 0,46 0,9 022 | 0,048 | 0040 | 2,21 | 17,46 | 01 | 4667 | 475

0,133 | 0,46 0,9 022 | 0,048 | 0,043 | 249 | 1631 0,1 42,35 | 43,7

0108 [ 046 | 09 | p22 | 0048 | 0047 | 285 | 1513 | 01 [ 3704 | 38

0,089 0,46 0,6 0,24 0,056 | 0,050 3,20 15,10 0,1 33,80 35,15

0076 | 046 | 06 | go4 | 0056 | 0,052 | 350 | 1435 | O | 3131 | 33.25
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8 Bribop 06opymoBaHus 711 MHANBUIYATEHOTO TEIIOBOTO IMMyHKTA
B TemnoBeIX mMyHKTax MpeaycMaTpuBaeTCs pa3MEIIeHHe O00OpyaOBaHMS,
apMaTrypbl, MPUOOPOB KOHTPOJISA, YIPABICHUS W aBTOMATH3aIlUH, OCPEICTBOM

KOTOPLBIX OCYIICCTBILACTCA [8] .

— nnpeoOpa3oBaHUE BUIa TEIUIOHOCUTEISI HIIU €T0 I1apaMETPOB;

— KOHTPOJIb IapaMeTPOB TEIUIOHOCHUTEIIS;

— PpEryJHpoBaHHE pacXoja TEIUIOHOCUTENS M paclpeesieHue €ro Io
cUcTeMaM MOTPeOIEHUS TEMIOTHI;

— OTKJIFOYEHHUE CUCTEM MOTPEOICHUS TEIJIOTHI;

— 3aII0JIHEHHUE U MOAIUTKA CUCTEM MOTPEOICHUS TEIUIOTHI;

— y4eT TeIJIOBBIX IOTOKOB U PacXo/I0B TeruioHocuTels [8].

8.1 TemnoBOl M THAPABIMYECKUN pacyeT BOJOIOIOTPEBATENS TOPSUEro
BO/IOCHA0KEHUS, IPUCOEIMHEHHOTO I10 MapajyieIbHON CXeMe

TerioBo M TUIOPABIMYECKUH pacueT BOJOIOAOTPEBATENIEN CBOJIMTCSA K
OIPEENICHUIO PACYETHOM MOBEPXHOCTH HAarpeBa, BHIOOpA U KOJIMYECTBA CEKIIM, a
TAK)K€ TUIPABIMYECKOTO COINPOTUBJIEHHUS BOAOIOAOTPEBATENSI O TPEIOIIEH M
HarpeBaeMou BOJIE.

Pacuer BomomojorpeBaresnieil CHUCTEMBI TOPSYErO0 BOJOCHAOXKEHUS MpU
JTOOBIX cXeMax MOAKIIOYEHUSI UX K TEIJIOBBIM CETSIM MPOU3BOIUTCS JJISI CAMOTO
HEOJIaronpusTHOrO PEKHUMA, COOTBETCTBYIOLIEH TOYKE HM3JIOMa TEMIIEPaTypHOIro
rpaduka [8]

[InacTuHYaThie TETUIOOOMEHHUKUA TMPUMEHSIOTCS, Korja Kod(h(HUIIMEHTHI
TEIjIooOMeHa  1ii  O0OMX  TEIUIOHOCUTENEeW  MPUONM3UTENIHHO  PABHBI
[InacTuHYaThIe TETUIOOOMEHHHMKHM OY€Hb KOMIIAKTHBI W TO0 TEXHUKO —
HPKOHOMHYECKUM U IKCIUTYaTaIlMOHHBIM TOKA3aTeNsIM MPEBOCXOAT OOJNBIIIMHCTBO
KOXKYXOTPYOHBIX TETJIOOOMEHHHUKOB.

B [8] paccMaTpUBaIOTCS TEIUIOOOMEHHUKH C TpeMs TunaMu miactud — 0,3

p, 0,6 p u 0,5 Ilp.
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B BeImyckHO#l KBaMM(UKALMOHHOW paboTe A pacueTa MPUHUMAeM
BojonoiorpeBateny ¢ muactuHamu Ttuna 0,6 p (pa3bopHbie), Tak Kak I3TU
TIacTuUHBl Gosbiueil miomany (0,6 M°) M caM BOJOIOIOTPEBATENb MOTy4aeTCs
MEHBIIIE TI0 TadapuTam.

[IpousBeneM pacuer g KWioro goma yi. Meramnypros, 2, cxema
NOJAKJIIOYEHHUS]  BOJOIMOJOTpeBaTelel Ha  ropsyee  BOJAOCHAOXKEHUE  I10
mapajtenpHoll cxeme, Harpyska Ha [BC Q. =0,651MBT, Temmeparypa Ha

BBIXOZE U3 mogorpesatens t,. =60 °C.

OmnpenenseM pacxo[ TpEroIel Cpeibl HAXOIUM Kak:

G - Qe _  065110°
Y oc(r-7) 4,2:10°-(70-30)

=3,87 kxr/c;

OmnpenensieM pacxoa HarpeBaeMoi cpeibl HaXOAUM Kak:

ex 0,651-10°
Gy = — o= ~ 2,82 kr/c;
W e —1) 42-107(60=5) 2 - KTC

re 7, — TeMIepaTypa BOABI B MOAAMOIIEM TPYOOIPOBO/IE TEIUIOBOH CETH B TOYKE
/ (o} . !

m3noma rpaduka temmneparyp Bogpl, 7; =/0°C; 7, — Temmeparypa BOABI IOCIe
HapauieibHO ~ BKJIIOYEHHOTO  MOJOTPEBATENsi  TOPSYEro  BOJAOCHAOXKEHHS,
npurnMaem 7, =30 °C, [10]; t, — Temmeparypa X0JI0IHON BOJBI B 3UMHEE BpeMsI
npunuMaem, t, =5°C.

OnpenenuM CpeHIOI TEMIEPATYPY IPEIOIIEH CPeIbl KaK:

. T+7;  10+30
tCP - 2 - 2

OnpenenuM CpeHIOI TEMIIEPATypPy HArpeBaeMon cpeibl Kak:

=65°C,

e tpe+t, 6045

HpI/I pacuyeTe IIaCTHHYATOrO BOAJOIIOAOTPEBATEI OIITUMAJIbHAsA CKOPOCTh

=32,5°C.

BOJIBI B KQHAJIAX MPHHUMAeM PaBHOH @ =0,4 m/c [8] :
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BBI6paB THUII TNTACTHHBI PACCHHUTBIBACMOI'O BOJAOIIOAOIPCBATCIII TOPAYICTO

BOJIOCHA0XKEHHUS, IO ONTHMMAJIbHOW CKOPOCTH (U HAaxoauM Tpedyemoe

KOJIMYECTBO KaHAJIOB 10 HarpeBaeMou Boje no popmye [8] :

Co 3,87 —4,03~4.
@ TP 04-0,00245-9805

Myarp =

rne f, — mmomans momepeuHoro ceueHus kaHana, M°, MPUHUMAEM HCXONS H3
BeIOpannbx Tina miactud [10], f, =0,00245M°; p, — mIOTHOCTH Iperomieii
cpensl ipu 'y, =65 °C, 6yner paHa o, =980,5 kr/m’.

Ofmee »MBOe CEUCHHE KaHAJIOB B IAKETe IO XOIy Tpelolmeld u

HarpeBaeMoi cpesibl HaxoAuM 1o popmyse [8] )
fp = frue =Muap - T =4-0,00245=0,01m°,

@aKTUYECKHE CKOPOCTH TpPEIOIIEd M HArpeBaeéMoOM BOJBI HAXOOUM IO

dbopmymnam:
Wpp = G __ 387 =0,39 m/c;
fp o 0,01-980,5
Guuarr 2,82 =0,28 m/c,

e = o 0,01-9948
TI€ Pyp — WIOTHOCTB Tpetomel cpensl mpu tin & =32,5°C, Gyner pasna
Prp =994,8 Kr/Me.

Koaddumment temnoornadym oT Tperomed BOAbl K CTEHKE IJIACTHHBI
HAaXOJMM 110 (hopMyIIe [8] ;

a, :L16-A-[23000+283-t££—0,63-1,‘5,52]-@,3 =

=1,16-0,492-| 23000+ 283-65-0,63-65° |-0,42=9284,4 Br/(m* - °C),

rae A - kodhHUIMEHT, 3aBUCAIIANA OT THIA IUIACTHH, IJI1 THIIA BHIOPAHHBIX

mwnactud 4 =0,492.

Koadduiment TemnoBocpusiTUs OT CTEHKM IUJIACTUHBI K HarpeBacMoi

BOJIE HAXOAUM 10 popmyIe:
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Gypry =116 4+ 23000+ 2831637 ~ 0,63 45" |- 0y =
~1,16-0, 492-[23000+ 283-32,5—0,63-32,52]-0,3:5399 BT/(M2 : °c).

KoaddunmenT Tennonepenaun HaxoauM 1o Gopmyiie:

_ ﬂ _ 0’8 _ 2_o
k=—1— =T 000l 1 _2000BT/(M c),

+ -t 4 + +
Uy Aer Oarp 92844 16 5399

rie L - KOIpUIHMEHT, YYUTHIBAIOMIMNA YMCHBIICHHE KOd(PdHUIHEeHTA

TCILIOIICPCaAAYN HM3-3a TCPMHUYCCKOI'O COIIPOTHBJIICHHUA HAKHWIIM U 33Fp5[3H€HHﬁ Ha

IUIACTUHE, B 3aBUCHMOCTHU OT Ka4ecTBa BOAbI NpuHUMaeTcs pasHbM 0,7-0,85; O,
— TOJIMHY IUIACTUHBI NpuHUMaeM Oy, =1Mm=0,001m; A, — xodddunuent
TEIUTONPOBOAHOCTH IUIACTHHBI IS IUTACTHHYATHIX TEIJIOOOMEHHHUKOB IMPHHUMAEM
Jer =16 Br/(v-°C).

OmpenensieM TpeOyeMyIo TIOBEPXHOCTh Harpesa 1o (opmyoie:

_ Qe 0,651-10° _
™ K.At 2000-16,3

20 m?,

rne At — TemmepaTypHBIi Hanop ornpenesseM 1mo GopMmylie:

At (7 —tX)j(Tl’—tFBC) _(30-5)—(70-60) _16.3°C.
In TS_tX In 30-5
7~ trnc 70-60

KoanuecTBO X010B B TEILIIOOOMEHHUKE

_ Fptfy 20406 _
2 My Ty 2-4-0,6

43~5,

rie f; — MOBEpXHOCTH HarpeBa OJHOH IUIACTHHBI, NMPHHUMAEM HCXOIS M3
BBIOPAHHBIX THIIA TUIACTHH [8] , f,;=0,6 M.

Onpenensiem JNEUCTBUTEBHYIO MMOBEPXHOCTH Harpena BCETO

BOJIOTIOZIOTpEBATENS 0 (popmyre:
F, =(2- Myarp -X—l)-fHJI =(2-4-5—1)-0,6=23,4 M.
OmnpenenseM MOTEPH IABJICHUS B BOJIOTIOIOTpEBATENE IO (PopMyIiaMm:

JUTA TPEIOIIEN CPEbI
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AP, =¢-5-(33-0,08-17)- wff’- X=

~1-3-(33-0,08-65)-0,39"" - 4= 64,2 KTIA
JUISl HATPEBAEMOU CpeJIbl

AP, =0 5+(33-0,08- /") - X =

=l,5-3-(33—0,08-32,5)-0,281'75-4:59 KITA
rae @ - KO3(POUIUEHT, YYUTHIBAIOLIUN HakumeoOpa3zoBaHHE, KOTOPBINA MJis
TPEIONIEN CETEBOM BOJBI PABEH E€AWHUIE, a JJIs HArpeBaeMOW BOJbI JOJDKEH
NPUHUMATBCS 110 OIBITHBIM JaHHBIM, IPU OTCYTCTBUU TaKUX JAaHHBIX MOXHO
npunuMath @=15+2; b - k03hduIKeHT, 3aBUCAIIMNA OT THIA TUIACTHHBI, JUIS
THna BeIOpaHHbIx miactua b =3,0.

ITocne ITPOBECHHBIX pacyeroB BBIOMpaEM IJTACTUHYATHIN
Bogonogorpesarens ¢upmbl «Jlarndoce» XG10-1, pacuernas miomans Harpesa

2 y
F, =234 ™", xonnuecTBO niactun 39, MOBEPXHOCTh HATPEBA KAKIIOH TLIACTHHBI

0,6 M°[15].

o) o

Pucynok 4 — [InacTuHYaThIi TEIIO0OMEHHUK

XapaKTepuCTUKH TUIACTUHYATOTO TETNIOOOMEHHUKA!

Boeicota H — 920 mMm., mmpuna W — 320mMMm., MmakcuManbHbId pacxoa — 14

Kr/C.
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8.2 TemnyoBo# U rUAPABIMYECKUN PacyET BOJOMOAOTPEBATENS HA CUCTEMY
OTOTUICHUS

PacueTHylo TeIUIOBYI0 MPOHM3BOIUTENHFHOCTh BOAOIOJOTPEBATENS  JUIA
CHUCTEMBbl OTOIUICHHSA CIIEyeT ONpeNeNaTh MpU pacuyeTHON TemrmepaType

Hapy>XHOTO BO3yXa JUlsl MPOeKTUpoBaHus oTomenus t, =—39 °C [8] :
OrmpeziesnsieM pacxo/1 Tpetolieii cpepl mo hopmyIie [8] :

Q. _ 0466:10°
¢-(z,—-70,) 42-10°-(150-80)

G, = =16 xr/c;

rae 7, — TeMIepaTypa Tperolleil cpeabl Ha BXOJE B BOJOINOJOTPEBATENb IPH
TeMmIieparype HapyxHoro Bosayxa t,, 7, =150 °C; 7, — Temneparypa rpetomeit
BOIbI HA BBIXOAE U3 Bomomojorpesarensi, npuHmMaeM Ha 5-10°C  Bemue
TEMIIEpATypbl BOABI B OOpaTHOM TPYOONPOBOJAE CHUCTEMBI TOIUICHHS IIPH
pacueTHOl TeMmepaType HapyKHOro Bosayxa t,, 7, =70+10=80°C, [8]

OmnpenenseM pacxo] HarpeBaeMoun cpebl o Gopmyiie [8] )

Q. 0,466-10°
¢-(t—17,) 4,2-10°-(95-70)

Guare =

=4,4 xr/c,

rae 7, — TeMIlepaTypa HarpeBaeMoi BObI Ha BXOJE B BOJOIIOIOIPEBATENb PABHON
TeMIepaType BOIBI B OOpPaTHOM CHCTEMBbI OTOIUICHUS TIpU TeMIIepaType
HapyxkHoro Bosayxa t,, 7,=70°C; 7, — Temmeparypa HarpeBacMoil BOJbI Ha
BBIXOZIC K3 BOJOIMOJOTPEBATENs, PAaBHOW TeMIeparype BOJIbI B IOJAIOIIEM
TpyOONpPOBOIE CHUCTEMBI OTOIUICHHS TPH PACUCTHON TEMIIepaType Hapy» HOTO
Bo3ayxa t,, 7o, =95°C.

Ormpenenum cpeTHIO TeMIIepaTypy Iperoleit cpebl:

7 _at T ~150+80
cpP 2 2

OnpenenuM CpeHIO TEMIIEPATYPY HATPEBAEMOM CPEbI:

=115°C,

e To+7,  99+70

=82,5°C.
2 2
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IIpu pacueTe IIACTHHYATOTO BOJOIOIOTPEBATENS ONTHMAIIbHAS CKOPOCTh
BOJIBI B KaHAJIaX IPHHUMACTCS PaBHOU @y, =0,4 M/c [8] :
BbIOpaB THII IUIACTHHBI PACCUUTHIBAEMOTO BOJIOIOIOTPEBATENS TOPSUETO

BOI[OCHa6)KCHH}I, 10 ONTHMAaJIbHOU CKOPOCTH Wy HAXOJMM Tpe6yeMoe

KOJIMYECTBO KaHAJIOB 110 HArpeBaeMou Boze 1o (popMyJie [8] ;

Co  _ L6 —17x2.
o TP 0,4-0,00245-947,2

Myarp =

rae f, — miomans momepeuHOTO CeweHHs KaHama, M°, TPHHUMAEM HCXONS H3
BoIGpannbx Tuna mnactun f, =0,00245M°; p,, — TIOTHOCTH Tperorieil cpebl
npu ty, =115°C, 6yner pasna o, =947,2 ko/m°.

OOImee >KHMBOE CEYCHHWE KaHAJIOB B MakKeTe 0 XOAy Tperomei u

HarpeBaeMoil cpeibl HaXoaAuM 1o GopmyIe [8] :
fp = fiure = Myare * fx =2-0,00245=0,005 m°.

@DaKTUUYECKUE CKOPOCTU TPEIOLIEH M HArpeBaeMoW Cpeabl HAXOIWUM 10

dbopmynam:
WOpp = G _ 16 =0,34 m/c;
fo-pp 0,005-947,2
Cuarr 44 _o9wk,

O = s 0,005-970,2
e Oyup — TUIOTHOCTH HarpeBaeMoit cpemnl Tipu tin =82,5°C, Gyjer pasHa
Punep =970,2 kr/n®,

Koaddumment temmoornaun OT rperomed cpeiabl K CTEHKE IUIACTUHBI
HAXOIUM 110 (hopMyIIe [8] ;

Oty =116 A-| 23000+ 283-117 ~0,63-117 |- oy, =

=1,16-0,492-| 23000+ 283-115-0,63-115" |-0,34 =8212 Br/(m* - °C),

rne A - ko3bUIMEeHT, 3aBUCSINMNA OT THIA IUTACTHH, U1 THIA BBHIOPAHHBIX

wiactud 4 =0,492.
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Kosdduiment TemnoBocpusiTUsS OT CTEHKH IUJIACTUHBI K HarpeBacMoi

cpele HaxoIuM 1o opmyie:
Cyprp =116+ A-| 23000+ 2831157 0,63 45" |-ty =
~1.16-0,492- [23000+ 283.82,5-0,63-82, 52] .0,9=21604 BT/(M2 c)

Koaddunment Temnonepeaaun HaxoauM 1o Gopmyiie:

_ ﬂ _ 018 _ 2.o
k=—1— =T 00l 1 —3469,8BT/(M c),

+—L 4 + +
Up  Aor e 8212 16 21604

rne [ - kodpduIMEHT, YYUTHIBAIONMH yMEHbIICHHE KO3 HIHeHTa
TEIUIONEepeaul U3-32 TEPMHUUYECKOrO CONPOTHUBIICHHS HAKUIIM U 3arpsi3HEHUN Ha

IJIACTHHE, B 3aBUCUMOCTH OT Ka4decTBa BOJbI puHUMaercs pasHbM 0,7-0,85; O,
— TOJIIMHY IUIACTUHBI HNpuHHMaeM O ; =1Mm=0,001M; A, — xo3bduueHT
TETUTONPOBOAHOCTH TUIACTHHBI JUIS TUIACTHHYATHIX TEIJIOOOMEHHUKOB IMPHHUMAEM
Aer =16 BT/(M2 -OC).

Omnpenensem TpeOyeMyro MOBEPXHOCTh HarpeBa no Gopmyie:

_ Qe _ 0,466-10°
™ K.-At 3469,8-26,5

=5,1Mm%,

rne At — TemmepaTypHBIi Hanop ornpenesseM 1mo GopMmylie:

At = (71 _701)_(702 _Tz) _ (150_95)_(80_70) =26,5°C.
In i Tor In150—95
Ty —T» 80—70

KonnuecTBo XO0J0B B TEIIOOOMEHHUKE:
R+t 51406
2-Myp- fr 2-2-0,6

rac fHJI — IIOBCPXHOCTb HarpeBa OJIHOﬁ IJIaCTUHBI, IIPHUHUMACM HCXOOsd U3

2,4~3,

BbIOpaHHbIX THMA wiactuH, f; =0,6 M.
Onpenensem NENCTBUTENBHYIO HIOBEPXHOCTh Harpesa BCETO
BOJIONOIOTPEBATEINA 1O (POpMYyJIE:

Fy=(2- My - X —1)- fi =(2-2-3-1)-0,6 =6,6 ”.
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OmnpenenseM MOTEPH ABJICHUS B BOJIOTIOIOTpEBATeENe IO (popMyiaMm:

JUISL TPEIOIIEN CPEJIbL
AP, =¢-5-(33-0,08-/;) wff - X =
=1-3-(33-0,08-115)-0,34"" - 3=32, 1 kI1A;
JUISl HArPEBAEMOU CpeJIbl
APy, = - B-(33-0,08- 113" ) - X =
=1,5-3-(33-0,08-82,5)-0,9"™ -6 =592,8 kIIA,
rae @ - KO3()QHIMEHT, YYHTHIBAIONIMN HAKUIICOOPA30BaHUE, KOTOPBIA IS
IPEIOICH CETEBOM BOJBI PaBEeH €IWHMIC, a IS HATPEBAEMON BOBI JIOJDKEH
IPUHUMATHCS 110 OINBITHBIM JIAHHBIM, IPH OTCYTCTBHH TaKHX JAHHBIX MOKHO
npunuMath @=15+2; b - k03hduIreHT, 3aBUCAIIMNA OT THIA TUIACTHHBI, JUIS
THIa BeIOpaHHbIX miactud b =3,0.

[Tocne MIPOBEICHHBIX pacdeToB BbIOMpaeM IJIACTUHYATHIN

Bojonoorpesarenb pupmbl «Jlanpocey XG10-1, pacuerHas muiomaas Harpesa

F,=6,6 M®, KOJIMYECTBO IUIACTHH 11, MOBEPXHOCTh HArpeBa KaXIOH ILIACTUHbI

0,6 M*[15].

8.3 Bri0op HHMPKYISIMOHHBIX HACOCOB HA CUCTEMY OTOIUICHHUS W TOpsYee
BOJIOCHAOKeHME

HupkynsuOHHBIE HACOCHI MPU HE3aBUCHUMOW CUCTEME TEIUIOCHAOKEHUS
yCTaHaBIMBAIOTCA Ha OOpaTHOM TPyOONpPOBOAE OT CUCTEM OTOIUICHHUS, YHUCIO
HACOCOB IPUHHMMAaEM He MEHEE JBYX, OJUH U3 KOTOPHIX OyJIeT pe3epBHBIM [8] :

[Tomauy OHMPKYIAIMMOHHOTO HAcoca CleAyeT MPUHUMATh MO PacuyeTHBIM

pacxozmoM Bozbl B cucteme oromnenus G, =4,4 kr/c=16,2 M /4, Ha ropsiaee

BojiocHabkenne G p =2,82 kr/c=10M>/4,. K ycraHoBKe mNpUHEMAeM s
CHCTEMbI OTOIUICHHS IMPKYIAlMoHHbIH Hacoc ¢upmbl Wilo XH — 401E ¢

NPOMYCKHOM  CHOCOOHOCTD 19m®, s ropsdyero  BoJOCHAGKEHHMs
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mupkyssinuonnbiid Hacoc Gupmbel Wilo XH — 113E ¢ mpomyckHo#t crmocoOHOCTB

12 M3,
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_ 3AJAHHE JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXXEHUE)
CTyneHry:
I'pynna D®UO
3-5b4b1 INopuiienko [1aBny AHaTOJIbEBUYY
Ixona nin Otnenenne/HOLL HOILI 1.H. byrakosa
Yposenn TemnosHepreTuka U TeIIOTEXHUKA/
BaKaJ'IaBpI/IaT HanpasJienne/cneuuajbHOCTh
obpasoBaus [IpoMblnieHHAs TETIOPHEPreTUKA

Hcxonnblie 1anHble K pa3aenay « DHHAHCOBBIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U

pecypcocOepekeHue»:

1. Cmoumocms pecypcos Hay4yHOo20 UCCAeO08AHUSL oxnad Hayumozo pykosooumens 27000
(HH): mamepuanbHo-mexHu4ecKux, pvo.; oxnao undicenepa 18000 pyo.;
9Hepeemu4ecKux, (PUHAHCOBLIX, UHDOPMAYUOHHBIX | mapud Ha sekmposnepeuio 2,5 pyo.;

U 4enoeeuecKux mapug) Ha NOKYNKY Meniogol 3dHepauu

1310,5 py6./I'kan (c H/]C)

2. Hopmul u Hopmamuewl pacxo0osanus pecypcos

Pationnviii koagppuyuenm — 15%.

3. Ucnonvzyemas cucmema Hano2o000104cenus,
CMABKU HAL0208, OMYUCTEHUN, OUCKOHMUPOBAHUSL
U KpeoumoBauus

Coyuanvuvle omuucnenus om DOT —

30%.

IlepeyeHsb BONPOCOB, MO/JIEKANMX HCCIEI0BAHNIO, TPOEKTHPOBAHMIO U Pa3padoTKe:

1. OyeHnxa KomMmepuecko20 NomeHyuad,
nepcnekKmusHocmu U artemepHamus npogedenus HU
¢ nosuyuu pecypcodaghgpexmusnocmu u

IInanuposanue pabom u  oyenxa
BpeMeHU UX 6bINOJHEHUS.

9KOHOMUYECKOU I pexmusHocmu ucciedo8anus

pecypcocbepedcens

2. IInanuposanue u popmuposanue 6100xcema nayunvix| Cmema 3ampam na nPoexm.
uccne0osanuil

3. Onpeodenenue pecypcrotui (pecypcocbepezaiouyet), Pacuem 9KOHOMUYECKOU
Gunarncosol, 6100x4cemuoll, COYUAILHOU U aghexmuenocmu u cpoxa

OKynaemocmu npoekma

HepequL rpa(l)nlleucoro MaTEPHUAJIA (c mounvim yrazanuem 06a3amenvHbIX yepmedicel) .

\ JlaTa BbIIa4M 3alaHUA JJIA pa3/ienia o JHHEHHOMY rpaguky \

33}13HI/IQ BbIJ1AJI KOHCYJbTAHT:

Jlo/zKHOCTH [01% (0] YuyeHas cTeneHb, MMoanucn Jara

3BaAaHHE

Houent OCT'H IIBUII

3aBpsuioBa 3uHauga | K.(.H.,
CepreeBHa JIOLIEHT

3a11aHue NMPHHAJT K HCITIOJTHEHUIO CTYACHT:

I'pynna DPUO

Hoanuch JlaTa

3-5b4b1 I'opunenko [1aBen AnatonbeBuy




9 OUHAHCOBBIN MEHEKMEHT, pecypco3¢hHEeKTUBHOCTh 17}
pecypcocoepexenne

B maHHOM pasznene pacCUMTHIBAIOTCSA 3aTpaThl Ha HCCICIOBAHUE TEMBI
«IIpoexTupoBanue cucTeMbl TeriocHaOkeHus1 kBaprTana Ne9 ropona 3apuHckay.
TexHu4eckast 4acTh pabOTHI ObIJIa PACCMOTPEHA C TOYKH 3PEHUS MTPOSKTUPOBAHUS
CHCTEMBI TEIUIOCHAOKCHHSI M TPUCOSIUHECHHS TOTPeOUTENel TEIUIOBOM YHEPTHU

CTPOAIICTOCS KBapTaJa.

9.1 Ouenka KOMMEpPYECKOrO NOTEHUMANA W IEPCIEKTUBHOCTH NPOBEACHUS
HAy4YHBIX UCCJIEI0BAHMIM C (k37000505 pecypcodd(HEeKTUBHOCTH U

pecypcocoepexeHus

9.1.1 IloTeHumanbHbIE MOTPEOUTENU PE3YTHTATOB UCCIETOBAHMS

B nanHOll paboTe paccMaTpUBAETCs MPOEKT CHUCTEMbI TEIIOCHAOXKEHUS
mukpopaiiona Ne9 r. 3apunHcka. [loTeHIMANBHBIMU MOTPEOUTENSIMU SIBIISIOTCS
XKWIbIE J0Ma, NpEANpUATAS W OpPraHU3aluyd  KOTOPbIE 3aBUCAT  OT
TEIUIODHEPTETUKH.

[lepBpIM 3TanoM HEOOXOIUMO MPOBECTH CETMEHTHUPOBAHUE pbIHKA ycuyr. s
ATOrO MPUBEIEM KPUTEPUH, TIO KOTOPBIM OYyJIET MPOBOIUTHCS aHAJIU3.

Tabnuna 16 — KapTta cermeHTHpOBaHMsI phIHKA

Pasmep npennpusitus
Menkoe Cpennee Kpynnoe
KanuransHbie 3aTpaTsl 3 2 1
KonmnuecTBo nmoTpedisieMoro Teria 1,2 1,2 1,2,3
3arpaT Ha OCHOBHOE 000pY/I0BaHUE 1 1,2 1,2,3
DOHeprodGHeKTUBHOCTh 1,2,3 1,2,3 1,2,3,

1 — npeanpusiTis nonayyaromue terao ot TILL;
2 — IpeANPUATHUS TOTYYAIOIINE TEIIO OT PAOHHBIX KOTENIbHBIX;

3 - MMPCANPUATHA ITOJTYHAOMKUC TCIUIO OT KBAPTAJIbHBIX KOTCJIbHbBIX.
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9.1.2 AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PEIIECHUI

AnHanus

KOHKYPCHTHBIX

TCXHHNYCCKHUX

peueHuin

IMPOBOAUTCA

cdicayromuMunu METoAaMM M TCXHOJIOTHUAMMU: QuaD, OIICHKAa KOHKYPCHTHBIX

WHXEHEPHBIX  PEIICHUM,

MOP(}OIOTHYECKUN aHAIIU3.

SWOT-ananus,

OCA-ananms,

meton Kano,

Paccmotpum ¢ momomipio Texnonoruu QuaD (QUalityADvisor), kotopas

MO3BOJISIET OMNHCHIBAaTh KA4e€CTBO HOBOM pa3pa60TKH H €C IICPCIICKTUBHOCTH Ha

pPBIHKE M TI03BOJIIET NPUHUMATh PEIICHHE O LEeIecOO0pPa3HOCTH BIIOXKEHUS

ACHCIKHBIX CPCIACTB B Hay‘lHO-I/ICCJIG,Z[OBaTGJIBCKHﬁ ITPOCKT. Ananuz KOHKYPCHTHO

TEXHUYECKOTO PEIICHHS MTPOBOJIUM B TaOiMuHON popme (Tabmmia 1), rae Kakablii

MOKa3aTellb OLEHUBAETCS JKCIEepTHhIM nyreM no 100-OamnbHOW mikame: 1 —

HanOonee cnabas mo3miusg, a 100 — HamOojee cmibpHas. Beca moxa3zatene,

ONpCACIIACMBIC OKCIICPTHBIM ITYTEM, B CYMMC JOJIKHBI COCTABJIATDH 1.

Tabsmua 17 — OueHo4yHas KapTa JJisi CpaBHEHUS TEXHUYECKUX pEelIEHUN

Kpurepun onenkn Bec bamnbr | Makcumanbssbiii | OTHOcHTENnbHOE | CpeHEeB3BELIEHHOE
KpUTepus Oamn 3HAYEHHE 3Ha4YCHHE
1 2 3 4 5 6
[Toka3arenu OLIEHKH KayecTBa pa3pabOTKH

| .OHeproadpeKTHBHOCTH 0,1 100 100 1 10

P. IloMexoycTOHYMBOCTh 0,03 1 100 0,01 0,03

3. Hagexuocts 0,075 100 100 1 7,5

4. YHUPHUUIHMPOBAHHOCTh 0,045 100 100 1 4,5

5. YPOBEHb

MaTEpPHATIOEMKOCTH 0,03 100 100 0,01 3

ha3pabOTKH

b. YpoBeHb 1IymMa 0,03 100 100 1 3

/. bezonacHOCTh 0,1 100 100 1 10

8. [TorpeOHOCTH B 003 1 100 001 003

becypcax namsaTH ' ' '

D. OyHKIIMOHATIEHAS

OTHOCTS 0,03 | 100 100 1 3

npeJCTaBIsIeMbIe

BO3MOKHOCTH)

0. Tipoctora 0,045 | 100 100 1 45

DKCIUTyaTaIlluu

11. KauectBo

AHTEIIEKTYaIbHOTO 0,03 100 100 1 3

aHTepdelica

> 007 | 100 100 1 7

€MOHTOIPUTOJHOCTb
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IIponoinkenne Tadauisl 17

1 | 2 | 3 | 4 \ 5 \ 6
ITokazaTenu OIEHKH KOMMEPUYECKOro MOTEHIIMAIa pa3padoTKH

13.
Konkypenrocrocoonocts| 0,045 100 100 1 45
1pojayTa
14. YpoBenb
TPOHUKHOBEHMS Ha 0,03 1 100 0,01 0,03
DBEIHOK
15. IlepcrieKTUBHOCTH
I 0,045 100 100 1 45
16. Liena 0,1 1 100 0,01 0,1
17. Ilocnenponaxxkuoe 0.045 100 100 1 45
DOCITYKUBAHHE ’ ’
18. dunancosas
ddpexTuBHOCTE HayuHOM | 0,045 1 100 0,01 0,045
pa3pabOTKU
19. Cpox Brixona na 0045 | 1 100 0,01 0,045
DBIHOK ! ! !
0. Hannuue
cepTUdUKAIIN 0,03 100 100 1 3
pa3pabOTKH
toro 1 72,28

B ClIy4ac OLCHKH KOHKypeHTHOﬁ CITOCOOHOCTH pacnpeneneHHoﬁ CHCTCMBbI

TEIJIOCHAOKEHUSA C HE3aBUCUMBIM INOAKIIOYCHHUECM HCTOYHHMKOB TCIINIa H

noTpeOUTEICH  CpeIHEB3BEIICHHOC

3HA4YCHUC

ITOKa3aTCIIAd KadycCTBa u

IEPCIIEKTUBHOCTH HAyYHOU pa3paObOTKH paBHO 1,=72,28 , 4TO MO3BOJIAET CyIUTh

O MNEPCIICKTUBHOCTH BBIIIC CPCIHETO.

SWOT-ananu3 wucmonab3yeTcss ISl OMpPEICNICHUs CIa0blX W CHIIBHBIX

CTOPOH ITPOCKTAa

Tao6muna 18— SWOT-ananus

CunbHBIE CTOPOHBI HAYYHO- UCCIIEN0BATEIBCKOTO MIPOEKTA!
C1. IloBbllIeHHE HAAEKHOCTH TETIOCHAOKESHUS

C2. CoxpaHeHHE apXUTEKTYPHOTO 0(hOpMIIEeHHs palioHa 3a
CUeT MOA3EMHOM MPOKIAIKU

C3. CooTBeTCTBHE apXUTEKTYPHO-CTPOUTEIHHBIM HOPMaM H
MpaBUIaM

C4. TexHOIOTHYHOCTH NMPH N3TOTOBJICHUH M MOHTAXe
TpyOOIIPOBOIOB

CS. YBenuueHHsbI! CpOK IKCILUTyaTalluH 32 CYET MEHBIIETO
BIMSHUS HAPYKHOU KOPPO3UU

C6. I[IpuMeHeHHEe CUCTEMBI ONIEPAaTUBHO AUCTIETYEPCKOTO
KOHTPOJIsI, KOTOPasi COKpAIlaeT BpeMsl yCTPaHEHHsI

ABApUIUHBIX TTOBPEXKICHUN

CraOble CTOPOHBI HAYYHO- HCCIIE0BATENBCKOTO
poekTa:

Cil. Heo6xoamMocCTh B yIbTPa3ByKOBOH
imepexTockomuu 100% CTHIKOBBIX COCIHHEHHIMA

Cn.2. HeoOxoanMoCTh 3aKyTia MaTepHaia 3a pyoexoM
Cn3. O0yuenune pabounx OpuraJi HOBEIM METOJIaM
MPOKJIAJIKK TpYOOIIPOBOJOB

Cn.4. Heo0xoanMOCTh B MOHTaXe OOBEMHBIX 1

HOPOTOCTOAINX HENOABUIKHBIX IUTOBBIX OIIOP

74




[Tponomkenne Tabnuipt 18

C7. IlpuMeHeHue COBPEMEHHON TETIOBOM U30JISIIIUU C 'Yrpo3sr:
HU3KAM KO3((OUITUCHTOM TEILIONPOBOHOCTH 'Y'1. OTcyTcTBHE TOAIEPKKH CO CTOPOHBI

C8. YMeHbIlICHNE BEIUYUHEBI KAIIUTAIbHBIX 3aTpart 3a CHET AIMUHUCTpAalUU ropoa U HaCCJICHUA

OTCYTCTBUSI XKEJIE300€TOHHOTO KaHaja Y2. . YBenndeHune crimcka 00s13aHHOCTEH IPOU3BOICTBA,
Bo3MoskHOCTH: [TpeOOBaHUI K MPEANPUATHUIO, €0 SHEProayAUTy U Ip.
B1. [Tonnep:kka co CTOPOHBI IOCTABUINKOB MaTepHAIOB Y3 YBennueHue neH Ha YHEPTOPECYPCHI

HaXOJAIIUXCA B T. 3apUHCKE 'Y4. OTcyTcTBHE HHBECTOPOB

IB2. BbiCOKMi1 TeMII pa3BUTHSI pEKJIaMHBIX U V5. Beicokuil IpOLEHT 10 KpeauTam

MH(OPMAMOHHBIX TEXHOJIOT U

B3.BrIcokas akTyaJabHOCTb B peajlu3aliu IpOEeKTa

IB4. Pa3paboTka npoekTa Ha 0aze pa3BUTOTO TOpPoAa U
HaJIMYKe B FOPO/Ie BHICOKOKBAIU(UIIMPOBAHHBIX TPYOBBIX

[pecypcoB, paboueil CHIIbl Hy>)KHOHM CIIelNaIbHOCTH

[lo mnomydyeHHBIM pe3yibTaTaM  MOXXHO  CH€JIaTh  BBIBOJ, YTO
pa3pabarbiBacMasi TEXHOJIOTHSI SIBJIAETCS TMEPCIEKTUBHBIM IMPOEKTOM, YTO
CBUJICTCIIBCTBYET OOJBIIIOC KOJIMYECTBO CHIIBHBIX CTOPOH W MAaJIOBEPOSITHHIC
YTPO3BL.

Jnst Toro, 4ToOBI ONMpEAETUTh HEOOXOJIUMOCTh CTPATErMYeCKUX U3MEHEHUH,
HEO0OXOJIMMO BBISIBUTH COOTBETCTBUE CHUIILHBIX M CIIA0BIX CTOPOH.

Tabnmumna 19 — UnTepakTrBHAs MaTpUIla MO BBISIBICHUIO CHUJIBHBIX CTOPOH U

BO3MOYKHOCTEMN
CunpHBIE CTOPOHBI |
Cl |C2 C3 C4 C5 C6 C7 C8
B1 + - - + + - + +
Bo3moxnoctu (B2 + + - 0 0 - + 0
B3 + + 0 - 0 + + +
B4 + + + + + + + +

AHalIM3 TaHHOW MHTEPAKTUBHOM TaOJUIBI MOKa3aJl KOPPETUPYIOIIUe
CUJIbHBIE CTOpOHBI W Bo3MmoxkHoctu: BI1C1,C4,C5,C7,C8; B2C1,C2,C7;
B3C1,C2,C6,C7,C8; B4C1,C2,C3,C4,C5,C6,C7,C8.  Jlanee paccMOoTpuM

KOPPEJISLHUIO CIIa0bIX CTOPOH
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Tabmuma 20 — VHTepakTHBHAS MAaTpHUIlA MO BBISBICHUIO CIA0OBIX CTOPOH M
BO3MOKHOCTEH
CiaGbie CTOPOHBI
Cnl Cn2 Cn3 Cn4
Bl + - - +
Bo3moxkHoCcTH B2 - - - -
B3 0 - - -
B4 0 - + 0
Koppensitiun  cnabbiX CTOPOH W BO3MOXHOCTEH  CJIEAYIOIIME:

B1Cnl,Cn4; B4Cn3.

Ta6J'II/II_Ia 21 — I/IHTepaKTHBHaﬂ MaTpula 110 BBIABJICHHUIO CHJIBHBIX CTOPOH H

yIpo3.
CHJIbHBIC CTOPOHBI |
Cl C2 C3 C4 C5 C6 C7 C8

V1 0 - - 0 - - + +

Yrpo3st V2 0 0 - - - - - +

V3 + + - + - 0 - +

V4 - + - 0 - - + +

V5 - 0 - - - - 0 +

Bo3moxna cuenyromas

KOPPEJSILUSA  CUITbHBIX

Y1C7,C8; V2C8; ¥3Cl1,C2,C4,C8; ¥4C2,C7,C8; Y5C8.

CTOPOH H yTpo3:

Tabnuua 22 — VHTepakTUBHAs MAaTpUlA MO BBISBICHUIO CIA0BIX CTOPOH U

yrpo3

CnaOblecTOPOHBI
Cal Cn2 Cn3 Cn4
V1 + + - +
Yrpo3sl V2 0 + - -
V3 + + - -
V4 + + + +
V5 + + + 0
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V2Cn2; ¥3Cnl,Cn2; Y4Cnl,Cn2,Cn3,Ci4; Y5Cnl,Cn2,Cn3.

Moryt ObITh MOJy4YeHBI cienyomue pesynbrarel: Y 1Cnl,Cn2,Cn4;

9.2 IlnaanpoBanue pabOT U OIICHKA BPEMEHU UX BBITOTHEHUS

I[JDI BBIITOJIHCHU A pa6OTBI, cocTaBsieTcs 1mjaH. B Hem IIOACYHUTBIBACTCA IIO

MYHKTaM TPYAOEMKOCTh pabOT, KOJMYECTBO HCIIOJHHUTENEH, YJacTBYIOIIUX B

IIPOCKTC,

pacxoabl

OTYHUCIICHUA.

N TCKYIIHUC 3aTpaThl:

3apa60THa;1 IiarTa,

COIINAaJIbHBIC

[losTanmHpIil COHUCOK pa60T, pa60Ta}0mHe HCIIOJIHUTCIIN, OLICHKA o0beMa

TPYJIOEMKOCTH OT/JCIBHBIX BHIOB padOT CBe/IeHa B TabyumIy 23.

Ta6nuna 23— [InanupoBanue padOT U OLICHKA BPEMEHU X BBITTOJHEHUS

Ne [IponomKUTENBHOCTD
HanmenoBanue pabot Hcnonnurens
/a THer
1 2 3 4
Hayunsrii
1
1 | Beigaua v mosy4yeHue 3a7aHus PYKOBOJUTENb
Nuxenep
Coo HCXOIHBIX JTaHHBIX TSt
2 P Nnxenep 4
IPOEKTHPOBAHUS
Pacuer TeroBbIX Harpy30K, pacueT TOJ0BbIX
3 | PACXOJIOB TEIUIOTHI, MOCTPOCHHE rpaduka Vipierep 4
3aBUCUMOCTH MPOIOJKUTEITHHOCTH
TEIUIOBON HAarpy3Ku
Pacuer pacxolioB TEIUIOHOCHTENSI MO BCEM
4 | oObeKTaM KBapTala, BBIIOJIHEHUE YepTexei Nuxenep 4
CXEMBI IMOJIKITFOYEHHSI palioHa
Hayunbi
1
5 | [IpoBepka pacueToB u uepTexeit PYKOBOIUTCIIb
Nuxenep
JlopaboTka pacdyeToB H HCIPaBICHHE
6 p N p p Nuxenep 3
3aMe4YaHuil
I'mnpaBiaudeckui pacueT TEIUIOBEIX ceTel
7 P P ’ Hmkenep 4

MIOCTPOCHHE TTHE30METPU-UYECKOTO TpaduKa
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[Tponomkenue Tabmmipt 23

1 2 3 4
Pacuer u BbIOOp 000PYIOBAaHUS TEILIIOBBIX
8 cerei, TEIUIOBOM U30JIALAN WNnxenep 3
TpyOOIIPOBOIOB
9 Pacuer u BbIOOp 000pYAOBaHUS TEIIOBBIX Winkenep 3
MTyHKTOB
Hayunsrii .
10 | IlpoBepka pacueToB PYKOBOIMTE]Ib
Nnxenep
O 0
1 0 %);pMJICHI/Ie paboThl 1O CTaHaapTam Vinkenep 3
Hayunsrii 1
12 | VrBepxkaenue BKP pykoBoautenem PYKOBOIUTEIND
Nnxenep
Hayunsrii A
UTOro PYKOBOJUTEIb
WNuxenep 32
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Ta6nuna 24 — KanennapHbiii 1iaH

Ki’

HpOﬂOJ’DKI/ITeJ'ILHOCTL BBITIOJTHCHUA pa60T

Ne pabot Bun pabot HWcnonaurenu Anpens
KaJI.JoH
1-14 20-23 24-27
Hayunsrit
1 Beinaua n momydeHue 3anaHus PYKOBOZHTEIb, 1
Hnxenep
2 COOp UCXOAHBIX JAHHBIX IS NPOSKTHPOBAHHMS Hmxenep 4
Pacuer TemnmoOBBIX HArpy3oK, pacdeT T'OJOBBIX
acXOJIOB  TEIUIOTHI, IIOCTpOCHHE Trpaduka
3 P A ’ p pag . Wmxenep 4
3aBUCHMOCTH MPOJODKUTEIBHOCTH TEIIOBOM
Harpysku
Pacuer pacxonoB TEIVIOHOCHTENSI 0 BCEM OOBEKTAM
4 KBapTaya, BHIIOJHEHUE YepTeskell CXeMbl MOMKITFOUCHIS Wnxenep 4
paiiona
Hayunsrit
5 [IpoBepka pacueroB u yepTexeit PYKOBOIUTED, 1
Nuxenep
JlopaboTka  pacueToB M HCIpaBIICHHE
6 N CryzaeHr 3
3aMCYaHUH
I'mapaBavuecknii  pacdeT TEIIOBBIX — CETEH,
7 CryaeHr 4
MOCTPOEHHE TTbE30METPUUECKOro rpaduka
Pacuer u BbIOOp 000pYIOBaHHS TEIJIOBBIX
8 . . CryaeHr 3
ceTel, TeIUIOBOH H30JIAINH TPyOOIIPOBOIOB
9 Pacuer u BBIOOp 000pY/0BaHMs TEMNOBBIX | PyKkoBOJHTENb, 3
ITyHKTOB CTYJIEHT T
Hayunsb1it
10 ITposepxka pacueToB PYKOBOANTEID, 1
Nuxenep
11 Odopmitenune pabotsr o crangaptam TITY CryneHt 3
Hayunsb1it
12 YrBepxnaenne BKP pykoBogutenem PYKOBOJUTEIIb, 1
Nuxenep
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[Iponomkenue Tadnuibl 24

ITpoomKUTENEHOCTD BBIIOTHEHHS padoT

Ne paGoT Bux pa6or Hcnonantenn Kl Mait
Kajt. /i 2-5 6-8 9-11 12 13-15 16 17-31
Hayunsrit
1 Beinaua n momydeHue 3anaHus PYKOBOZHTEIb, 1
Hnxenep
2 COOp UCXOAHBIX JaHHBIX IS IPOCKTUPOBAHUS Wnxenep 4
Pacuer TemnmoBBIX HArpy3oK, pacdeT T'OJOBBIX
acXOJIOB  TEIUIOTHI, IIOCTpOCHHE Trpaduka
3 P A ’ p pag . Wmxenep 4
3aBUCHMOCTH MPOJODKUTEIBHOCTH TETIOBOM
Harpysku
Pacuer pacxonoB TEIUIOHOCHTENSI TI0 BCEM OOBEKTaM
4 KBAPTA/IA, BBIIOJHEHNE YEPTEXEH CXEMBI TIOKITFOUCHIS Wmxenep 4
paiiona
Hayunsrit
5 [IpoBepka pacueroB u yepTexei PYKOBOJUTED, 1
Nuxenep
JlopaboTka  pacueToB M HCIpaBIICHHE
6 N CryaeHr 3
3aMeuaHuit
I'mopaBavuecknii  pacdeT TEIIOBBIX — CETEH,
7 CryaeHr 4
MOCTPOEHHE TThe30METPUUECKOro rpaduka
Pacuer u BbIOOp 000pYIOBaHHS TEIJIOBBIX
8 . . CryaeHr 3
ceTeil, TeIUIOBOM M30JISIIIMU TPYOOIIPOBOOB
9 Pacuer u BBIOOD 00OPY/IOBAHMS TEMIIOBBIX | PyKOBOAMTENb, 3
ITyHKTOB CTYJIEHT T
Hayunsb1it
10 IIpoBepka pacueToB PYKOBOJIUTEIB, 1
Nuxenep
11 Odopmitenne pabotsr o crangapram TITY CryneHt 3
Hayuns1it
12 YrBepxaenne BKP pykoBogutenem PYKOBOJUTEIIb, 1
Nuxenep
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9.3 Cmerta 3aTpaT Ha pa3pabOTKy MPOEKTa
KamuraneHbie BIIOXKEHUS B MPOEKT OINPENENISIOTCS 10  CIEAYIONIeH
bopmyie:
Kip =Kar TR K HK K o HK L PYOLS (59)
rae K,,; — MatepuanbHble 3aTpatsl, pyo.; K,,, — amopTusanus kommnberoTepHON

TexHukH, pyo.; K,, — 3arparsl Ha 3apaboThyto miarty, py6.; K., — 3arpartsl Ha

conuanbuble HYXabl; K., — npoune 3arpatsl, pyod.; K, ,— HaknagHble pacxosl,

pyo.

9.3.1 MarepuaibHbie 3aTpaThI

Marepuanbibie 3atpatsl npuauMaeM B pazmepe 1200 pyO Ha kaHIenspckue

toBapsl, K,,;=1200 pyo.

9.3.2 AMopTH3aius KOMIBIOTEPHON TEXHUKH
[Ipy BBIMOTHEHUW MAHHOTO TMPOEKTa ObLIa MCIIOJIh30BaHA KOMITBIOTEPHAS
TEXHUKAa, B CBS3M C OTHUM HEOOXOJUMO pAaCCUMTaTh aMOPTH3AIllMI0 OT €e
UCITOJIb30BAHUSI.

3anaTBI Ha aMOpTHU3aluIo KOMHB}OTepHOﬁ TCXHHUKH PaCCUUTBIBACM 110

dbopmyiie:
K :TI/ICH.KOMH.T I_[ . 1 6 (60)
AM T KOMILT T > py *d
KAJLL Ccl
rac THCHVKOWT. BpEMs HCIIOIB30BAHMS KOMIIBIOTEPHOU TEXHUKH; TKAJIZl

KaneHnapHoe Bpems, (365 mueit); Ll ., — cronmocts Texuuky, pyo.; T, — cpok

CITyKObI KOMITBIOTEPHON TEXHHKH, 5 JIET;

25 1
K =——-60000-==822 ;

9.3.3 3arpatsl Ha 3apabOTHYIO TIJIATY
B cocTtaB 3aTpar Ha oruiaty Tpy/ia BKIOYAIOTCS:
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—BBIIJIATHI 3apa0OTHOM TUIAaThI 32 (DAKTUYECKU BBITIOJIHEHHBIE PAaOOThI, UCXOIS U3
JOJDKHOCTHBIX OKJIAJIOB B COOTBETCTBHH C MPUHSATHIMU HA MPEIIPUITAN HOPMAMHU
¥ CUCTEMaMH OILIaThI TPY/a;

—BBIMJIAThI, 00YCIIOBICHHBIE PAHOHHBIM PETYJIHUPOBAHUEM OILJIATHI TPYA;

—oIjlaTa B COOTBETCTBUU C JACHCTBYIOIIMM 3aKOHOAATEIHCTBOM OUYEPEIHBIX U
JIOTIOJTHUTEIIBHBIX OTITYCKOB.

®onH 3apabOTHOM TUIATHI PACCUUTHIBACTCS 10 (hopMyIIe:

D3I, - = Ky =B 35 5 PYO., (61)
rae 3l — 3apabortnHas muara mmxeHepa, py0.; 3lII;, — 3apaborHas miaTa
HAy4YHOT'O PYKOBOJUTENS, pyO.

Mecsunas 3apaboTHas miara:

31_IMEC:31_IO ‘K -K,, pyo., (62)
rae 311, — Mecsunblil okian HayyHoro pykosogureis (27000 py0.), nHxkeHepa
(18000 py0©.);

K, — xoa¢p¢umment, yunrsiaronmii ormyck, (1,1);
K, — paitonsslii ko3¢ dunment, 1 ropoga Tomcka 30%.

Mecsiunas 3apaboTHast I1aTa HAYYHOTO PYKOBOJMTEINS COCTABIISIET:

3l =27000-1,1-1,3=38610 pyO.

Mecsunast 3apaboTHas TUIaTa HHXEHEpa COCTaBIISICT:

3I1, - =18000-1,1-1,3=25740 pyO.

Pacuer cpenneit 3apaboTHOM TJIaThl COTJIACHO 3aTpauye€HHOMY BPEMEHU Ha

BeimosiHeHue BKP naxonum mo dhopmyse:

311
S = 2N1[EC -n®, py6.,
rie 21 — uncno pabounx nHeit B Mecsy; N® — hakTHYECKOE YKCIIO JTHEH B MPOEKTE.
Mgy, =200 4=T35428 pyS;
S cpppe = % -32=39222,8 pyo.
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OO6mmit GpoH 3apabOTHOM TIIATHI COCTABIISIET:

D3I, . =K, =39222,8+7354,28=46577,08 py6.

9.3.4 3arpathl Ha COIMAIbLHbBIE OTYUCICHUS
JlaHHasi cTaThsi OTpakaeT 00s3aTEbHBIE OTYUCICHUS MO YCTAaHOBJICHHBIM
3aKOHOJATEIBHBIM  HOpMaM  OpraHaM  TOCYJapCTBEHHOTO  COIIMAJIbHOTO
CTpaxoBaHHUs, IEHCHUOHHOrO (oOHIA, TOCYJapCTBEHHOTO (HOHIA 3aHATOCTH H
MEJIUIIMHCKOTO CTPaxOBaHUs. 3aTpaThl HA COLUAJIBHBIC HYXKIbl PACCUUTHIBAIOTCS
kak 1oyt 30% oT 3aTpar Ha orIaTy Tpyzaa: 1mo gopmyse:
KC.O. 2073 ) K3/rm7 py6'7 (63)
K., =0,3-46577,08=13973,12 pyO.
9.3.5 Ilpoune 3aTpatbl
K mpouum 3arpaTaM OTHOCATCSI HAJOTH, OTYUCIIEHUS BO BHEOIO/KETHBHIC
boHIBI, 3aTpaThl HA KOMAaHAUPOBKU U T.A. [Ipoune 3aTpaThl pacCUMTHIBAIOTCS KaK
10% oT cymMmBl MaTepuaigbHBIX 3aTpar, 3aTpaT Ha 3apa0OTHYI IUIATy U
OTYMCJICHUM Ha COIUANIbHBIE HYKbI, aMOPTU3AIMOHHBIX OTYUCIICHUI:

szo,l-(KMAT+KAM+K3m+KCO), pyo., (64)
K;p =0,1-(1200+822 +46577,08 +13973,12) = 6257,22 py6.

9.3.6 HakitaiHple pacxo bl
Haknagneie pacxonpsl paccumthiBatoTcsi kak 200% oT 3aTpaT Ha oIwiary
TpyJa.
Kip =2-K5 1, PYO., (65)
Kip =2-46577,08=93154,16 py6.
[TomyueHnHble JaHHBIE IpUBEIEHBI B Tabue 18.

CyMMmapHbie 3aTpaThl HA IPOEKT COCTABUIIU:

K p =1200+822+46577,08+13973,12 + 6257,22 4+ 93154,16 =161983, 58 py0.



Tabnuna 25 — Cmera 3aTpat Ha IPOEKT

DeMEHTHI 3arpar

CtouMocTs, pyo.

Marepuansnsie 3atpatsl, K, 1200
Amoprursarms KoMmnbroTepHoii rexuukn, K, 822
3arpaTsl Ha 3apabOTHYIO TUIATY, HH)KEHEpPa U HaAyYHOTO

pyKI;BOI[I/ITeJISII,)K3/m B ’ ’ g 46577,08
3arparsl Ha conpanbHbie Hyxuel, K. 13973,12
[Ipouue 3aTpartsl, KHP 6257,22
Haxnagueie pacxoipl, KHP 93154,16
Uroro, K, 161983,58

9.3.7 Cmera 3aTpaT Ha peanu3aliyio MPOeKTa

Tabnumna 26 — Cmera 3atpar

3arpatbl CroumocTs, pyo.
TpyOornpoBobl 8000000
O6opynoBaHue TEIJIOBBIX ceTeil 1610000
Kanaibl mepexpoITus 12655000
TerutoBast U30JISIHS 6540100
[Tpouee obopynoBanue 3562000
CymMapHasi CTOMMOCTb 000PYIOBaHUS 32367100
3eMiisiHbIe pabOThI 3201000
3apaboTHas 1urata 15684000
Haxnanasle pacxompl 13250000
MoHTakHBIe pabOTHI 6473420
HWroro: 70975520

9.4 Pacuer sxoHOMHYECKOH d(DPEKTUBHOCTH
BrITTOTHIM OIIEHKY SKOHOMUYECKOH 3P PEKTUBHOCTH BHEAPEHUS MPOCKTA.
Jlyst 3TOTO paccunTaeM roJ0BbIE SKCIUTyaTaIlMOHHBIC H3ACPKKH Ha 00CITYKUBAaHUE

TEILIOBBIX CETeH KBapTalia, 3aTpaThbl HAa ITOKYIIKY TCILIOBOM OHCPIUHU OT HCTOYHHKA

U CyMMY BBIPYYKY OT peajn3aliy TEIJI0BOW SHEPTUH MOTPEOUTEITIO.

9.4.1 TomoBble OKCIUTyaTallMOHHBIC W3JEPKKH 110 TEIJIOBBIM CETSIM

COCTaBJIAIOT.

HESH - I/IAM +HPEM + HHT +H3n +Hcou +an , py0./rox,
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rne U,,, — amopTu3anyoHHble oTyMcieHus, pyo.; Wy, — 3aTpaTel Ha PEMOHT,
py0.; W — 3aTpaTel Ha mepekayky TermoHocurens, pyo6.; M, — sarparel Ha
3apaboTHYI0 iaty, pyo.; M.y, — oTdncieHus Ha couMaibHble HYKIbI, pYyO.;
W, — npouue 3arpartsl, pyo.

1) 3aTpatbl Ha aMOPTHU3AIIHIO:

N, =H, ‘K, pyo., (67)
rne H,,, — Hopma amoprusanuu, K. — KanuTaupHbIC 3aTpaThl HA TEILUIOBBIE
cetu, pyo.
Hopma amopTu3zanuu paccuutbiBaeTcs no popmyiie:
1 1
H,,==-100=—-100=3,33, % 68
AT 30 (68)

raie T — HOpMaTHBHBIM CpPOK CIY>KObl aHHOTO BHJAa OCHOBHBIX (DOHIOB, JIET.
Cornacno OOmiepoccuiickoro kinaccudukaTopa ocHOBHbBIX cpenctB (OKOD), cetb
TEIUIOBAsl MarucTpanbHasg OTHOCUTCS K 10 aMOpPTHU3alMOHHOW TpymIe, CpOK
MOJIE3HOT0 UcToJib30BaHus 30 JerT.

3aTpaThl HA AMOPTU3ALUIO COCTABIISIOT:

N,,, =0,033-70975520=2342192,16 pyO®.

2) 3arpaThl Ha PEMOHT PACCUYHMTHIBAIOTCS B IMPOIEHTAX OT KAIMTAJIBHBIX
3aTpar.

3atpaTel Ha PEMOHT TemIoBBIX ceTell, cormacHo CO 34.20.611-2003
HopmatuBbl 3aTpaT Ha pPEMOHT B TMPOICHTaX OT OaJaHCOBOW CTOMMOCTH

KOHKPETHBIX BUJOB OCHOBHBIX CPEJICTB JIEKTPOCTAHIINHI, cCOCTaBsAOT 1,33 %.

1, =0,0133- 70975520 = 943974, 42 py6.

3) 3arparel Ha TIepekadky TemnoHocurens My, onpexpensrorcs 1o

bopmyie:
U =3y 75, PYO., (69)
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rie 7, — Tapud Ha >IEKTPUUECKYI0 SHEPTUI0O B JAHHOU 3Heprocucreme, pyo.,
7, =2,5 py6./kB14; Dy — rofoBoi pacxos SNeKTPUIECKON SHEPIUU HA TIPUBOJ

CCTCBBIX HACOCOB, paCC‘{I/ITI)IBaeMHﬁ I10 q)OpMYJIGI

G-H.h-10°
91—021 = y (70)
P Ty

rae G — pacxon Boasl B cetu, G = 82,3 kr/c; H — nanop, I1a, H = 242403 Ila; h —

YHCIIO 9acoB pabOThI cucTeMbl Tpu Hamope H u pacxone G, d/rox, h = 5448 u.;

1,v— KIIJ] HacocHoil yctanoBku, 77,,,=0,6; o — MIOTHOCTH BOIHI , Kr/M>
=975 xr/v’.

5 82,3-242403-5448-10°°
ron 975-0,6

=185788,6 kBT u.

HOI[CT&BJ'I?IH IMOJYUYCHHBIC 3HAYCHUS OIMPCACIISICM 3aTpPaThbl HA IMCPCKAYKY I10

dbopmyiie (69):
N, =185788,6-2,5=464471,5pyO.

4) 3aTpatsl Ha 3apaboTHyro aty M, 06cmykuBaromero nepconana

CornmacHO HOpM OOCTY)KMBaHHWS Ha JaHHBIA KBapTaja COCTaBisIeT 3
ciecaps u oauH wmactep. [lpsmoit ¢oun 311, pyO., OCHOBHBIX pabOUMX

paccuuThIBaeTCs 1o Gopmyie:
3 pgy =Oxi1-Y, 12, pyo, (71)
rne Ok — okianx oaHOro ciecaps 4 paspsaa coctasisger 27000 py0., MmacTepa —

37000 py6.; Y, — 4UCIEHHOCTb IEPCOHANA;
3 pa =(27000-3+37000-1) - 12 =1416000 py®6.
3aTpaTtel Ha OCHOBHYyIO 3apa®oTHyro miaty 3ll,.; NpPOM3BOJCTBEHHBIX

pabounx, KpoMe NpsSIMOM, BKJIIOYAIOT JOIUIATHI IO NMPEMHAIBHBIM CHCTEMaM M

BBITUIATHI IO palOHHOMY KOA(DPUITUEHTY:
3oy = Gl sy + 3 pey) - Kp» pYO. (72)
rae 3l e, — npemuansHelii ¢ona, pyoO., cocraiuster 30% ot okmama; K, —

paiioHHbIH k03 duLueHT, no r. 3apuncky K, =15%.
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31, =(1416000+(0,3-1416000))-1,15=2116920 py0./rox.
JlonmonHuTENbHAS 3apIyiaTa

Omnnara OTIIYCKOB, JIbI'OT W T.JA. OTHOCHUTCA K CTAaTbC «I[OHOJ'IHI/ITGJIBHEUI

3apabotHas mwiarta». Onpenensem 311, mo Gpopmyie:
3 =3y - K =2116920-0,1=211692, py6.; (73)
rae K, — npouenr nononHuTensHoi 3apabotHoi miatel, K; = 10%.

3aTpatsl Ha 3apaboTHy10 maty I, cocTaBisIoT:
Ny, =3y + 30 =2116920+ 211692 =2328612 pyo.

5) 3aTpathl Ha COIMATIBHBIC OTUNCIICHUS
3aTpaThl Ha COLIMATIBbHBIC HYXbl PacCUUTHIBAIOTCS Kak 1o 30% ot 3aTpar

Ha OoIUIaTy TpyJa:
U =0,3- Uy, =0,3-2328612 =698583,6, pyo. (74)
6) [Ipoune 3aTpatsl
[Ipoune 3arpatbl paccunthiBatoTcss Kak 10% oT cymMmBl  Becex
AKCILTYaTAlIMOHHBIX PACXOI0B MO TEIJIOBBIM CETSIM.
Wy =0,1 (M + gy, + Uy + Py, + Uy ), (75)
H, =0,1- (2342192, 16+943974,42 +464471,5+ 2328612,00+ 698583, 6) =
=677783,37pyo.

7) O61me cyMMapHbIe TOAOBBIE AKCIUTyaTAlIMOHHBIE PACXObI TIO TEIMJIOBBIM

CETSIM COCTaBIISIIOT ((hopmyia 66):

I/IESH =2342192,16+943974,42 + 464471,50 + 2328612,00 + 698583,60 + 677783,3
7455617,07 pyo.

9.4.2 Pacuet 3¢ (heKTUBHOCTH:
[Toxynka TerioBoit sHeprun y OAO «Aunrait — Kokey 51409,85 MB1/rog =
44204,514 T'xan/ron mo nene 750,15 py6./T'xan (¢ HIC) (tapud Ha moxymnky
TersIoBoi sHeprun Ha 2019r.).

U, =44204,514- 750,15 = 33160016, 18 pyb.
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Peanuzanms TennoBoi sHeprum mnotpedutensm 44204,514 T'kan/ron 1o
nene 1310,50 py6./T'kan (¢ HIIC).
B =44204,514-1310,50 =57930015, 60 pyo.

I'onoBas 3¢ HeKTUBHOCTS:
Bron = B—Hy — U5y, pyo.
Oroy =57930015,60-33160016,18 —7455617,07 =17314382,35 py0.

9.4.3 Cpok OKynaeMOCTH MPOEKTa

K, +K,+K
TOK: np3 0_6H Moum.,]lem
0

201 200

rae K, — KamuTaibHbIC BIOKCHHS B IPOCKT, PYO.;

K, — KanuTajibHbIC BJIOKEHH B 000py0oBaHue, pyo.;

K — KanuTaJbHbIE BIO)KEHUS B MOHTaX, pyo0,;

MOHM.

C)

200

— rojioBoi 3 deKT;

U

200

— TOJIOBBIC IKCIUTYaTallMOHHBIC H3IEPKKHU, PYO.

__ 70975520+161983,53
0% 17314382,35 - 7455617,07

=7,2rona.
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3AJIAHUE JIJISI PA3JIEJIA
«COILIUAJIbHASI OTBETCTBEHHOCTb»

Crynenty:
'pynna DPUO
3-5b4b1 INopuinienko [1aBny AHaTOJIbEBUYY
xoaa nin Otnenenne/HOLL HOILI 1.H. byrakosa
Yposens TerutosHepreTika U TEIUIOTEXHUKA/
EaKa_HaBp HanpasieHue/cnenuajbHOCTD
obpasoanust [IpoMbltiieHHAs TETI09HEPTreTUKA

Hcxonnble nannble K pazaeny «CounanbHasi 0TBETCTBEHHOCTDbY !

1. XapakTepuctuka o0beKTa

30Ha) U 00JIACTH €ro MPUMEH

MCCIIeI0BaHMs (BEIIECTBO, MaTepual,
npubop, ArOpUTM, METOIUKA, paboydast

CHUA

[TpoekTupoBaHnE CUCTEMBI TEIUIOCHAOKECHUS
MuKkpopaiiona Ne ropoaa 3apuHcka

IlepeueHsb BONPOCOB, MOIJIEKANMX HCCTEI0BAHNIO, TPOEKTHPOBAHMUIO 1 Pa3padoTKe:

1. [IpousBoacTBeHHAas1 6€30MMACHOCTH

AHaM3 UCTOYHUKOB OMACHOCTEHW M BpeAHOCTEH

— MEXaHWYECKUE OMACHOCTH (MCTOYHUKH, CPEIICTBA
3aIlHTHI);

— TEPMHYECKHE OMACHOCTH (MCTOYHHMKH, CPEICTBA
3aIlHTHI);

— 2IEeKTpo0e30macHOCTh (MCTOYHUKH, CPEICTBA
3aIlHUTHI);

— TI0KapOB3PbIBOOE30MACHOCTH (MpUYMHBL,
NPOHITAKTYECKIE MEPOTTPUSATHS )

2. DKoJIornyeckas 0e30mMacHOCTh:

9KOJIOTHYECKasi 0€30IaCHOCTb IIPU OPraHU3aIMH
CTPOUTENILCTBA

CUTyanusx:

3. be30nacHOCTDh B Ype3BbIYAHHBIX

0€30MMaCHOCTb B UpE3BbIUANHBIX CUTYaIUIX

4. IlpaBoBble U OpPraHU3alHOHHbIE
BOIIPOCHI o0ecneyeHus1 0e30MacCHOCTH:

IIPaBOBbIE HOPMBI TPYAOBOI'0 3aKOHO/1aTENbCTBA

‘ JlaTta BbIIaum 3aaHus 71 pasjiena no JuHeHHOMY rpaduky

3azaHue BbIJIAJl KOHCYJIbTAHT:

JomxkHoCTh (0] 5 (0] Yuenas crenent, Ioanuce Jara
3BaHHUE
Accucrenr OOJ IIBUII | AnekceeB Hukomnait
Apxunosund
3aI[aHI/Ie IMPUHAIT K UCIIOJTHCHUIO CTYJICHT:
I'pynna U0 Hoanuch Jara
3-5b4b1 I'opunenko [1aBen AnatonbeBuy
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10 CormmanpHasi OTBETCTBEHHOCTH

Beenenue

KopnoparuBnas conuanbHas orBeTcTBeHHOCTh (KCO, Taxke HazpiBaemas
KOpIIOpaTUBHAsI OTBETCTBEHHOCTh, OTBETCTBEHHBIM OH3HEC U KOPIIOpPaTUBHBIC
COLIMAJIbHBIE BO3MOXHOCTH) — ATO KOHIIEHIMS, B COOTBETCTBUM C KOTOPOM
OpraHu3allid  YYUTBHIBAIOT  HWHTEpechl  OOIllecTBa, Bo3jdaras Ha  cedsd
OTBETCTBEHHOCTh 3a BJIMSIHUE HUX JEATEIbHOCTH Ha 3aKa3UMKOB, MOCTABIIUKOB,
pabOTHHUKOB, AKIIMOHEPOB, MECTHBIE COOOIIECTBA M MPOYHE 3aWHTEPECOBAHHBIC
CTOPOHBI OOIIIECTBEHHOM ChephI.

KopnopatuBnasi conuanbHass OTBETCTBEHHOCTh — O3TO IOCTOSHHAS
MPUBEPKEHHOCTh OW3HEca TMpPUHIUMIIAM BEJEHHUs Jlela Ha OCHOBE JSTUKH U
FOTOBHOCTh BHOCHUTH CBOM BKJIaJl B DJKOHOMHUYECKOE pa3BUTHE, YJIydllas
OJIHOBPEMEHHO Ka4yeCTBO KM3HU M CBOUX PAOOTHHUKOB C UX CEMbSIMH, U OOIIECTBA
B LICJIOM.

B cucreme KOpHOpaTUBHOTO YOpPaBICHUS BaXXHOE MECTO OTBOIUTCS
COLMAJIBHOM OTBETCTBEHHOCTH, KOTOPAs MOBBIIACT PEUTUHI KOMIIAHWUW, JAET UM
KOHKYPEHTHOE€ TPEUMMYIIECTBO TMPU TMPHUBICUCHUM WHBECTUIUH, YIIydIlaeT
Ka4yeCTBO YIPABJICHUS KOMIIAaHUEH.

NunuBuayanbHas colManbHasi OTBETCTBEHHOCTh — OTBETCTBEHHOCTH
YyeJoBeKa 3a pe3yJbTaThl CBOCU NESITEIBbHOCTH (TIPUKJIIAIBIBACT YCUIIUS, YTOOBI HE
HAHOCHUTH BpEll COTPYAHUKAM, IPEANPUITHIO, BCEMY OOIIECTBY WU TIPUPOJIE).

CouunanbHasi OTBETCTBEHHOCTh (KOPHOpAaTMBHAsT W WHAUBUAYyalbHas) —
Ba)KHAsl COCTABJISAIOIIAS YCTOMUUBOTO OYIYIIIEro YeJI0BEYECTBRA.

Kaxk ocoOsbrii, komIiekcHbIM Bua AestenbHocTr, KCO BiiItouaeT B ceOs ps
HalpaBJICHUM:

1) OpuHIUOBI  KOPHOPATUBHOIO  YIPABICHUS,  MPEANOJIararomniue
MOJOTYETHOCTh KOPIOpaIuu 3a (MHAHCOBO-XO3SHCTBEHHBIE PE3YNbTAaThl CBOCH
NEATEIIbBHOCTH Mepe]l MHOXKECTBOM aKIIMOHEPOB;

2) MOJIWTHKAa B OTHOIICHWH TIEPCOHANIA, HANpaBJIeHHas Ha 3a00Ty 00

9KOHOMHNYECCKOM M COLIMAaJIbHOM 6JIaF01'[OJIy‘H/II/I COTPYAHHUKOB KOPIIOpalHu,
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3) OTBETCTBEHHOCTh Mepe] MNOTpeOUTeseM IyTEeM MPEIOCTABICHUS eMY
KaueCTBEHHOW MPOIYKUHHU U JOCTATOYHON MH(OPMALUU O HEW;

4) OTBETCTBEHHbIC OTHOIIECHUS C MapTHEPaAMHU 3a cueT JOOPOCOBECTHOIO
UCTIOTHEHUST  00s3aTENIbCTB, TIOCTPOCHHUS JIOJTOCPOUYHBIX, B3aWMOBBITOJIHBIX
OTHOIIICHMH;

5) coumanbHasg MOJUTHKA, BKIIOYAIOMIAs B ceOsl peanu3alyio COIUaIbHBIX
nporpamM, OJaroTBOPUTENBHOCTh, YUACTHE B PEIICHUU COLMANBHBIX MPOOJIeM U
JIpyrue J0OpOBOJILHBIE JCUCTBUS, HANpaBiCHHbIE Ha YIYYIIEHUE KU3HU
00IIIeCTBA;

6) oxpaHa OKpYKaroleld Cpeabl MyTeM CHUXKEHUSI HAa Hee HEraTUBHOIO
BO3/ICICTBUS, Kak TOOOYHOTO pe3ysbTara BeAeHHs Ou3Heca.

[TpodeccronanbHas conuanbHasi 0€30MacCHOCTh

JUisg co3pgaHus ONaronpusiTHBIX YCJIOBUN JJIi BBICOKOIPOU3BOJUTEIHLHOTO
Tpyda, YCWIEHHS €ro TBOPYECKOIO XapakTepa HEOOXOJUMO BCEMEpPHOE
COKpallleHHe PYYHOTO, MAJIOKBATU(UIIMPOBAHHOTO U TSHKENIOro (HU3UYECKOTro
TpyZla MyTEM BHEIPEHUS MEPONPUATUN MO OXpaHe Tpyaa. Bompocam oxpaHbl
TpyJa ynensiercs 00JiblI0oe BHUMAHUE BO BCEX MPOMBIIIJIEHHO PAa3BUTHIX CTPAHAX.

Oxpana Tpyna B Halled cTpaHe, onpenensercs kak «Cucrema
3aKOHOAATEIbHBIX aKTOB, a TAKXE NPEAYNPEIUTEIbHBIX M PErjiaMEeHTUPYIOIINX
COLIMAJIBHO-DKOHOMHYECKUX, OpPraHU3allMOHHbIX, TEXHUYECKUX, CAHUTApHO-
TUTUCHUYECKUX U JIeYCOHO-TIPOPIIIAKTUIECKUX MEPONPUSTHI, CPEICTB U
METO/IOB, HAIIPaBJIEHHBIX Ha o0ecrieueHue 0e30MacHbIX YCIOBUHN TpyAay.

B mensix nmanpHEiIIero cCoBEpIIEHCTBOBAHMSI OXpaHbl TPyJla B HApOIHOM
xo3siictBe ['occTaHmapT COBMECTHO C  MPUBICYEHUEM 3aWHTEPECOBAHHBIX
BEJIOMCTB pa3paboTajiu €AHHYI0 CHCTEMY CTaHJIapTOB O€30MacHOCTH TpyJa
(CCBT).

00O «KKY» ocymiecTBiseT mnepenadyy W paclpeieieHue Terjia B T.
3apuHcke oT UCTOYHUKOB TeriocHadxkeHuss OAO «Antaii—Koke» k morpedurensim
M0 BOJISTHBIM TETUIOBBIM CeTsIM Topona 3apuHcka. OOBEKTOM pa3padOTKU MPOEKTa

SIBIIICTCS CHCTEMAa TEIUIOCHAOKCHHUS CTPOALICTOCA KHUJIOIr0O KBapTaja Ne9 .
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3apuHCKa C TOProBO-OQUCHBIMH MOMEIIEHUSIMU C LEIbI0 MPUCOEAUHEHUS
NOTPEOUTENEN TEMJIOBOM AHEPIUU CTPOAILIErOCs] MUKPOPaloHa K TEIJIOBBIM CETSM

000 «KKVY» k eqrHOM cUCTEME TEILIOCHAOKEHUS.

10.1 XapaktepucTuka 00ObeKTa

B kadectBe 0O0BEKTa paccMaTpUBAETCS CHUCTEMa TEIUIOCHAOKEHUS
Mukpopaiiona Ne9 ropona 3apuHcka. B kadecTBe TEMIOHOCUTENS HMCIOJIb3YETCS
ropsiyasi Boja. TemmneparypHblii rpaduK perylIdpoBaHUs TEMIEPaTypbl CETEBOM
BOJIbI HcTOouHMKA TermnocHa0keHuss TOLl OAO «Anraii—Koxke» 150 - 70 °C.

Temmneparypa ceTeBoil BOJbI B MOJAIOLIEM TPyOONPOBOJIE M3MEHSETCS B
3aBUCUMOCTH OT TeMIEpaTypbl HapyxkHOro Bo3ayxa oT 70 mo 150 °C B TeueHue
OTONUTENBHOTO ce30Ha, U 70°C B MEKOTONUTENbHBIN MEPUO]T (JIETHEE BpEMS).

CrpoekTupoBaHa JBYXTpYyOHasl 3aKphiTas CHUCTEMa TEIUIOCHAOXKEHUS B
coorBercTBMM ¢ ykazaHusmu CII 124.13330.2012 Tennoseie cetu, CII
61.13330.2012 TemoBas u3zoyAuMs oOOpyAoBaHUS U TpyOompoBoaoB, IIpaBuna
MIPOMBIIIUICHHONW 0€30MacHOCTH OMACHBIX MPOU3ZBOJCTBEHHBIX OOBEKTOB, Ha
KOTOPBIX  MCHOJIb3yeTCsd 00OpyAoBaHHMe, paboTaroniee MoJ H30BITOYHBIM
naBneHueM, yTB. Ilpukazom @DeaepanbHOil CIyKObI IO JKOJIOTHYECKOMY,
TEXHOJIOTHUYEeCKOMYy M aTroMHoMy Hamzopy Nell6é ot 25.03.2014; CanlluH
2.1.4.2496-09 T'mruennueckue TpeOOBaHMS K oOOecleueHHI0 Oe30MacHOCTU
CUCTEM TOPSIYEr0 BOJIOCHAOKEHHUS.

[Ipoxnanka TpyOONpPOBOAOB 3alIPOCKTUPOBAHA MOJ3EMHAs], B HEIIPOXOTHOM
JOTKOBOM KaHane. IIpemycMOTpeHbl TEIUJIOBbIE KaMepbl IJisi  YCTaHOBKHU
OTKJIIOYAIONIEH 3allOpHOM  apMaryphl, CHOYCKHBIX M BO3JIYIIHBIX KPaHOB,

CaJIbHUKOBBIX KOMIIEHCAaTOpOB [15].

10.2 OmnacHele u BpeaHbie (haKTOPBI
B 30He 00ciy)XuBaHUSI TETUIOBBIX CETEH MOTYT UMETh MECTO CJICIYIOIINE
OTTaCHBIC U BPEIHBIC TPOU3BOICTBEHHBIC (DAKTOPHI:

— IHOBBIIICHHAA BJIAXKHOCTE BO34yXa pa6oqu"4 30HBI,
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— MOBBIIICHHAS I MTOHMKEHHAS TeMIIepaTypa Bo3ayxa pabodeii 30HbI;

— pacrnonioxeHue pabodero MecTa Ha 3HAYUTEIHLHON BBICOTE OTHOCUTEIHHO
MIOBEPXHOCTH 3eMJIH (T10J1a, HACTHIIA);

— HEJIOCTAaTOYHAsI OCBEIICHHOCTB;

— MepeMeIICHUEe MallliH U MEXaHU3MOB BOJIM3H paboyero Mecra;

— TIOBBIIICHHAS 3ara30BaHHOCTbh, HEJOCTATOYHOE COICPIKAHUE KUCIIOPOIa B
BO3IIyX€e paboueii 30HbI,

— BuOparus [16].

10.3 3amuTa nepcoHanza OT BO3ACUCTBUS OMACHBIX U BPEAHBIX (DaKTOPOB

JUjis 3aIUTHI OT BO3ACUCTBHSI OMACHBIX U BPEIHBIX (PAKTOPOB HEOOXOAUMO
NPUMEHSTH CIEAYIOLINE CPEACTBA 3ALIUTHI:

— npu paboTe BOJM3HM JBUKYIIUXCS MEXAaHU3MOB CIEIYET IPOSIBIATH
0COOYI0O OCTOPOXKHOCTb, OBITh BHHMATEJIbHBIM K CHUTHajaM, I10JJaBa€MbIM
BOJUTEISIMU TPAHCIIOPTA;

— Npu  HEOOXOAMMOCTH HaxOXAEHWs BOJIM3UM TOpAYUX  dYacTel
o0opyAoBaHusl, CIAEAyeT MNPUHATH MEPHI IO 3alllUTEe OT OXKOrOB W JIEUCTBUSA
BBICOKMX Temmeparyp (orpaxiaeHue oO0OpyIoBaHMs, BEHTWIALHMSA, TeIulas
CIeIoAekKa);

— IpH BBINOJHEHUH padOT Ha ydacTKax C TEMIEepaTypod BO3JyXa BbILIE

33°C Heob6X0auMO TPUMEHSATh PEKUM TPyAa C HHTEPBAIAMH BPEMEHH JUIS

OTABIXA U OXJIAXKICHUS;

— paboTy B 30HAX C HU3KOW TEMIEPATypOll OKPYKAIOUIEro BO3ayXa
CIEQyEeT MTPOU3BOAUTH B TEIUJIOM CIELOJEKIE M YepeloBaTh IO BPEMEHH C
HaXOXJCHUEM B TEILJIE;

— MNpPU HAXOXKJICHUU B KOJOAUAX, KaMepax, KaHallaX, TYHHEJISX U B
PEMOHTHOM 30HE CJecaph JOJDKEH HOCUTH 3aIIUTHYIO KACKy Ul 3alUTHI TOJIOBBI

OT YZapoOB CIIy4YalHBIMH NPEIMETAMHU U BBICTYNAIOIINX YaCTEH;
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— mpu pabotax Ha BbicoTe Oonee 1,3 M Haa ypoBHEM 3eMIH, MOJa,
IUIOMAKA  HEOOXOAMMO  MPUMEHSATh  NPEIOXPAHUTEIBHBIA  TMOsC,  TPH
HEOOXOUMOCTH CO CTPAXYIOIIUM KaHaToM [17]

Crnecapp nomkeH paboTaTh B CIELOACKIE M CHEIOOYBH M MPUMEHSTH
JpyTUe CpelcTBa 3allUThl, BbIJaBa€Mble B COOTBETCTBUU C JEHCTBYIOLIUMU
OTpacjieBbLIMU HOPMaMHU.

Crecapro 6ecryiaTHO JOMKHBI BBIJABATHCS COTVIACHO OTPACIEBBIM HOpMaMm
CJIEIYIOUIUE CPEJICTBA UHIMBUIYAIbHON 3aIIUTHI:

— KOCTIOM XJIOIMUaToOyMakHbIi (Ha 12 Mec);

— KypTKa XJIOM4aToOyMakHasl yTerieHHas (Ha 12 mec);

— OpIoKM XJIOMYaToOyMaXkHbIE yTeIIeHHbIe (Ha 12 mec);

— caroru pe3uHoBbie (Ha 12 mec);

— camnoru Kup3oBbie (Ha 12 mec);

— pyKaBUIbl KOMOUHUPOBaHHBIE (Ha 1 Mec);

— KacKa 3allluTHasl ¢ MOANUIEMHUKOM;

— TIOSIC IPEIOXPAHUTENBHBIN C JISIMKAMH;

— cmacarenb CITM-20 wmm TT1Y-3.

B 3aBucumocTu OT xapakrtepa padoT U yCIOBUN UX MTPOU3BOACTBA CIIECAPIO
OecriaTHO BPEMEHHO JIOJDKHA BBIAABATHCSA JOIMOJHHUTENbHAS CIEHOACKIA H

3allIUTHBIC CPCACTBA AJIA 9TUX YCJIOBI/Ifl.

10.3.1 3amuTa ot mryma

[Ipon3BOACTBEHHBIM IIYM —  COBOKYIIHOCTH  3BYKOB  pa3jIU4yHOMU
UHTEHCUBHOCTH U YaCTOTHI, OECHOPSIOYHO W3MEHSIONIMXCS BO BPEMEHHU M
BBI3BIBAIONIMX Y PaOOTaIOIIEro HENpUSTHbIE CyObEeKTHUBHbIE olnymieHus. [ywm,
yIbTPa3ByK M BUOpaLMsg MMEIOT OOIIyI0 MPUPOAY, UCTOUHMKAMH HUX SIBISIOTCS
KoJieOaHWsT TBEPABIX, Ta3000pa3HbIX WIH JKHAKUX Cpel. OTH KoJeOaHus
MEPENAOTCS BO3AYIIHOW CPEION, IO KOTOPOU OHU U PACIIPOCTPAHAIOTCS.

Hlym oka3piBaeT HEOJArONPHUATHOE BO3JCHCTBUE HA 370POBbE YEIOBEKA.

OHO MOXET IIPOABIIATLECA B BHAC CHCHI/I(I)I/I‘IGCKOFO IMopaXCHUsA oOpraHa cCliyxa,
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CHIDKCHMsSI CllyXa Ha BOCIPHUSATHE MICTIOTHOW PEYd W IMOTEPH OCTPOTHI CIIyXa.
KpoMe HemocpeacTBEHHOrO BO3ICHCTBUSA Ha OpPraHbl Clyxa, IIyM HEraTHBHO
JCWCTBYET HAa MHOTHE OpraHbl M CHCTEMBI OpPraHM3Ma, B IEPBYIO OuYepelb Ha
ICHTPAIbHYI0O HEPBHYIO CHCTEMY, B KOTOPOH (DYHKIHOHAIbHBIE H3MCHCHHUS
IPOMCXOMAT 3a4acTyl0 paHbllle, YeM OINPEACIICTCS HapyIIEeHHE CIIyXOBOM
yyBCTBUTEIbHOCTH [18].

CUNBHBI IIyM BBI3BIBAET TPYAHOCTH B PACIO3HABAHUH CBETOBBIX
CHTHAJIOB, CHH)KAeT OBICTPOTY BOCIPHSTHS I[BETA, 3PUTCIBHYIO aJalTallHio,
HApyIIAeT BOCIPHUATHE BU3YaIbHOW HHGOPMAIIMH, CHIKACT CIIOCOOHOCTH OBICTPO
U TOYHO  BBIIOJHATH  KOOPAWHHUPOBAHHBIC  JCHCTBUSA,  yMEHBIIIAET
NPOM3BOJIUTCIILHOCT  TPYJa, paHbIIe BO3HUKACT YYBCTBO YCTAJIOCTH U
Pa3BUBAIOTCS MPU3HAKH YTOMJICHHS.

OCHOBHOW UCTOYHHUK IITyMa B BEHTUISILIMOHHBIX YCTAHOBKAX — BEHTUJISTOP,
npuyeM MpeoOIaaroIiuM SIBIIIETCS adpoanHamMuueckuit mym. [To Mepe ynaneHus
OT BCHTWJISATOPA HHTEHCHBHOCTH IIyMa YMEHBINAETCS 3a CYET 3aTyXaHHs B

BO3/yXOBOJAX.

10.3.2 3ammTa oT BUOpaIuu

[Iym, Kak mOpaBWIO, SBISETCA CIEACTBHEM BHOpaIuu, M TMOITOMY Ha
IpaKTHKE pabodre 4acTO HCIBITHIBAIOT COBMECTHOE HEOIAaronpusTHOE IeWCTBUE
myma W BuOpamuu. Bo3szgeiictBue BHOpanuu HE TOJBKO OTPULATENIBHO
CKa3bIBACTCS Ha 3JI0pOBEE, YXYAIIAeT CaMOYyBCTBHE, CHIDKAeT
MPOM3BOAUTENILHOCTh Tpy/la, HO WHOT/A MPUBOAUT K TPO(HEeCCHOHATHLHOMY
3a0onieBaHni0 — BHOpoOoJyie3Hu. [loBbINIEHHBIE YpPOBHM BHOpanuu U IIyma
SBIISIOTCA BEAYIIMMH (akTOpaMu B BO3HHUKHOBEHHH CEPICYHO-COCYIUCTHIX
3a00JIeBaHU.

Py4HOl MexaHM3UPOBaHHBIM UHCTPYMEHT C 3JIEKTPO- U MHEBMOIPHUBOJIOM
nepesacT WHTCHCHUBHBIE BHUOpaluu Ha pyKd pabodero M XapaKTepu3yeTcs

BBICOKMM YPOBHEM IIyMa.
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[ToBbIllIEeHHBIE YPOBHS BHOpAllMU OKa3bIBAIOT BPEIHOE BO3ACWUCTBHE HA
3I0pOBhEe M paboTocmocoOHOCTh uenmoBeka. Komebanus ¢ wactotout 3...30 I'm
NPUBOAST K BO3HUKHOBEHHUIO B OpraHU3ME 4eJIOBEKa HEMPUSTHBIX U BPEAHBIX
PE30HAHCHBIX KOJEOAHUN pa3IUYHBIX 4YacTe Tela W OTHCNIbHBIX OPraHoB,
COOCTBEHHbBIE YACTOTHI KOJIEOAHUN KOTOPBIX HAXOASTCS B MHTEpBaJle 4acToT 3...6,
6...12, 25...30 I'n. ImuTenpHOe BO3/ICHCTBHE BUOpAIIUM MOYKET BBI3BATh CTOMKHE
WU3MEHEHUS (U3NOIOTUYECKUX byHKIMi YeJI0BEKa. OOBEeKTUBHO
HeOJIaronpusiTHOE JIecTBUE BUOpAIil BbIpakaeTcsl B BUJE YTOMIICHHUS], TOJJOBHOM
Oomu, Oosieii B cycTaBax KUCTE€d pyK UM  TalbleB, [OBBIIIEHHOU
pa3apaxuTeIbHOCTH.

[Ipu HOpMUpOBaHUU BUOpPALIMM UCXOMSAT U3 TOTO, YTO paboTa BO3MOKHA B
NpPUEMJIEMBIX YCIOBHSX TpyJda, T.6. KOTJa BpEAHOE BO3JACHCTBHE BHOpaluu
MPOSIBIISIETCS] HE3HAUUTEIBHO, HE TPUBOAS K NPO(EeCcCHOHATBLHBIM 3a00JI€BaHUSIM.
Knaccudumupyror Bubpammio no ['OCT 12.01.012-90 «Bubpannonnas
O0e3onacHocTh». OOmias BHOpanuss HOPMHUPYETCS MO CIEAYIOIIUM OKTaBHBIM
rmoiocaM vactort: 1, 2,4, 8, 16, 31.5, 63 I'mL.

OCHOBHBIMH HMCTOYHUKAMH BHOpPAIIUM B BBITYCKHOM IPOCKTE SIBIISIOTCS

BEHTUJIATOPHI, PYYHOU MEXaHU3UPOBAHHBIA HHCTPYMEHT

10.3.3 OcBeIICHHOCTD

CBeT SIBJISCTCS OJTHAM M3 BaXKHCHIIIMX yCIOBUM CYIIIECTBOBAHUS YeIOBEKA.

Hemoctarounass oOCBEImIEHHOCTh paboyeli 30HBI  SIBISCTCS BPEIHBIM
MIPOU3BOJICTBEHHBIM (DAaKTOpaM, KOTOPBIM MOXKET BBI3BaTh OCJICTUICHHOCTH WA
NPUBECTH K OBICTPOMY YTOMJICHHIO M CHIDKEHHIO paboTocmocodHoctu [19].

B uHOuBUAyanbHBIX TEIJIOBBIX IyHKTaX CJHACAyeT MpeaycMaTpuUBaTh
pabouee UCKYCCTBEHHOE OCBEIICHHUE U aBApUHOE OCBEIIICHHE.

[To KOHCTPYKTHBHOMY HCIIOJHEHUIO HCKYCCTBEHHOE OCBEIICHUE MOMXKET
OBITH JIByX CHUCTEM— 00Illee U KOMOMHHUPOBAHHOE, KOrJa K OOIleMy OCBEIIECHHIO
n00aBIISIETCSI MECTHOE, KOHIICHTPUPYIOIIEE CBETOBOW MOTOK HEMOCPEICTBEHHO Ha
pabounx MecTax.
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OO1iee ocBelleHUE MOAPA3ACTAIOT Ha 00IIee PaBHOMEPHOE OCBEIIECHHE
(Mpu paBHOMEPHOM pacHpe/eICHUH CBETOBOTO MOTOKa 0e3 ydeTa pacroOKEHUs
o0opynoBaHusl) W oOlIee JOKAIW30BaHHOE OCBelleHue (MpU paclpeeieHUH
CBETOBOT'O MOTOKA C YYETOM pacCIHoJIoKeHus1 pabounx mect). [I[pumeHeHne o1HOTo
MECTHOTO OCBEIICHHS BHYTPU MTOMEIICHUS HE JI0MYyCKAETCH.

[lo ¢dyHKUMOHATFHOMY  Ha3HAYEHUIO HMCKYCCTBEHHOE  OCBEILICHUE
NoJpa3fesisAloT Ha CleAylolIue BUIbl: pabodee, aBapHilHOE, 3BaKyallMOHHOE,
OXpaHHOE, JIEKYPHOE.

ABapuiiHOE OCBEIICHUE YCTPAWBAIOT [JIsi MPOJODKEHUST pabOThl B TeX
ClIy4asix, KOTJla BHE3aMHOE OTKJII0YeHUE paboyero OcBelleHHs (MpU aBapuu) U
CBSI3aHHOE C 3TUM HapyLIEHUE HOPMAIBbHOIO 00CTyKUBaHUsI 000PYAOBAHUS MOTYT
BbI3BaTh B3pPbIB, MOXAap, OTPABIICHUE JIOACH, JIWTEIbHOE HapylIEHUE padOThI
TaKUX OOBEKTOB, KaK NEKTPUUECKUE CTAHIINH, TUCTIETUEPCKUE ITYHKTHI, HACOCHBIE
YCTaHOBKH BOJIOCHAOXKEHMSI U APyTUE MIPOU3BOJCTBEHHBIE TOMEILIEHUS, B KOTOPBIX
HEJIOMYCTUMO TIPEKpalieHue pador.

Cer BiuseT Ha (U3HOJIOIMYECKOE COCTOSIHHME 4YeJIOBEKa, IMPaBUIbHO
OpPraHM30BaHHOE OCBEUICHUE CTUMYJIUPYET MPOTEKAHHE MPOLECCOB BBICIICH
HEPBHOM JEATENIbHOCTH M MOBBIMIAeT padoTocnocobHocTh. [Ipu HemocTarouHoM
OCBEILIEHUU 4YeJIOBEK paboTaeT MeHee NPOAYKTUBHO, OBICTPO YCTaeT, pacTer
BEPOSITHOCTh OIIMOOYHBIX ACHCTBUH, UTO MOKET IPUBECTU K TPAaBMATU3MY.

[Ipy HemocTaTOYHON OCBEUIEHHOCTH padouel 30HbI ClEeNyeT NPUMEHATh
JOTIOJTHUTENBHOE MecTHOe ocBelleHue. Ilpu pabotax B TemIoPpUKaMOHHBIX
KaMepax JIOJDKHBI TMPUMEHATHCS TMEPEHOCHBbIE CBETUJIBHUKHM HANpPsDKEHUEM He
oonee 12 B;

K cpeactBaMm  HopManu3alMi — OCBEIIEHHOCTH  MPOU3BOJICTBEHHBIX
NOMEIIEHUI paboYnX MECT OTHOCSITCSL:

— UCTOYHUKH CBETA;

— OCBETHUTENIbHbIE TPUOOPHI;

— CBETOBBIE IPOEMBI;

— CBCTO3allIUTHBIC YCTpOfICTBa;
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— CBETO(UIIBTPHI,

— 3amMTHBIC 04Ky [19].

ITo metoauke [20] paccurTaem cucteMy OOIIEro paboyYero OCBEIICHUS IS
MIPOU3BOJCTBEHHOTO  TOMEIICHUS  WHIWBHAYAJIbHOTO  TEIUIOBOTO  ITyHKTA
pasmepamu: aiuHHa A— 10M., mmupuna B—7wm, Beicota C—4m. Bricota paboueit
noBepxHoctH Ny, = 0,8 M. Tpebyercs co3nats ocsemenue E, = 150 nk.

B xadecTBe CBETUIILHUKOB MPUHUMAEM JIFOMUHECIICHTHBIC JJaMITbl. Pabodas
no3a— cujisd. XapakTep BBHINOJHIEMOU pabOThl (MUHUMAJIBHBIM pa3Mep OO0bEeKTa
HaOmoaeHUsA, MM)— IMM. XapakTepuCTHKa TOMEIICHHS 10 KOJHWYECTBY IIBUIH,
noxkapoomnacHoctu — Manoe. Koappuuuent orpaxenus cren R, = 50 %, noronka
R, = 70 %. Koaddunuent 3anaca K, = 1,5, kordduiirieHT HepaBHOMEPHOCTU Z =
1,1.

Bribupaem cBetunsauku tamna O/, A = 1,4.

[Mpunss h, = 0,25 M, monydaem

h=4-0,25-0,8=295wm;

L=14-295~4,1wm; L/3=14™m.

Pa3merniaem CBEeTHIILHUKH B ABa psna. B KakaoMm psay MOKHO YCTaHOBHUTH
5 cBerunbHukOB Tura OJ] momuocthio 30 Bt (¢ mmmHOM 0,93 M), mpu 3TOM
pa3phIBbl MEXy CBETHJIbHUKaMH B psiay coctaBiT 50 cMm. M3oOpaxkaem B
MaciiTade IUTaH TOMEIICHHS M pPa3MEIICHUsS Ha HEM CBETHIBLHUKOB (pHC.5).
YuuThiBasi, 4TO B KaXJIOM CBETUJIHLHUKE YCTAHOBIIEHO JIBE JIAMIIbI, OOIEEe YMCIIO
nami B nomernieHun N = 20.

Haxonum nHIEKC moMenieHus

1=70/[2,95(7+10)] =1,39.

Mo Tabnuie [20] onpenensieM KO3 PHUIMEHT UCTIOTB30BAHHS CBETOBOTO IMMOTOKA:
n=0,53.

Brrauciaum miomnaap 0CBEemaeMoro MoOMEIICHHS:

S=A-B=7-10=704"

CBeTOBOM MOTOK TPYIIBI JIOMUHECIIEHTHBIX JIaMI  CBETUJILHUKA

onpenensieTcs no gpopmyie:
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_EII.S'Kff.Z
N-7

D ,JIM

rae E, — Hopmupyemass MUHHMabHast OCBEIIEHHOCTb, JIK;

S — mWIoIIA/(b OCBEIAEMOTO IOMEIICHHS, M;

K, — koadduirieHT 3amnaca, y4uThIBAIOUINI 3arpsi3HEHUE CBETUIILHUKA (MICTOYHHUKA
CBETa, CBETOTEXHUYECKOW apMarypbl, CTE€H H Tp., T.€. OTPAKAIOIIUX
MOBEPXHOCTEH), (Hamuue B aTMocdepe 1exa JapimMa), MbLId;

Z — x03(pPUIMEHT HEPaBHOMEPHOCTH OCBEIEHUS. (15 JTIOMUHECHEHTHBIX JIaMIl
npu pacuérax 6epércs paBHbIM 1,1;

N — YUCITIO0 CBETWIHLHUKOB;

n- KOB(b(I)I/II_[I/ICHT HCIIOJIB30BaHHUA CBCTOBOI'O IIOTOKA, %.

cD2150-70-ZI.,5-],1
20-0,53

=1634 ,JIm.

OnpenensieM MOTPEOHBIN CBETOBOM MOTOK JIAMIT B KaXKJIOM U3 PSJIOB.
[To Tabaume [20] BeiOMpaem Onmxkaiimyto ctangaptHyto jgamny — JITB 30 Bt ¢
notokoM 2020 nm. /leraeM npoOBEPKY BBIMOJHEHUS YCIOBUS:

@U.CWWHO - d)

-10%< ~22100 %<20%

1. pacy
[Tomygyaem

—10% < +19,1% < +20%.

OnpenensieM 3JIEKTPUUECKYIO MOIITHOCTh OCBETUTEILHON YCTAHOBKHU

P =20- 30 =600 Br.
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Pucynok 5— Cxema pacnoioxxeHusi CBETHIBHUKOB

10.3.4 TloBblllieHHAs 3aMbIJICHHOCTh U 3ara30BaHHOCTD

[ToBbIlIeHHAS 3aMIBUIEHHOCTh W 3ara30BAHHOCTb BO3/lyXa padoyeil 30HbI
OTHOCHUTCS K OITACHBIM MPOU3BOJICTBEHHBIM (DAKTOpAM.

HeiicTBre 3TOTO (pakTOpa OKa3bIBAECT BPEIHOE BIMSHUE HA JIbIXaTEIbHbIC
IIyTH, KOXKHBII TOKPOB, OPTraHbl 3pE€HHUs], HAa MUIIEBAPUTENbHBIN TpakT. [lopaxenue
NBUIBIO BEPXHHUX JBIXATEJIbHBIX IIYTE€H B HAYAJIbHOW CTaIUN COMPOBOXKIAETCS
pasIpaxeHHeM, a P JUINTEIbHOM BO3JCHCTBUM NOSIBISETCS Kalleb,
OTXapKHBaHHUE IPSI3HOM MOKPOTHI [21].

ITputb pazmepamu MeHee 5 — 10 MKM, IpOHUKAOLIas B JIETKUE, IPUBOIUT K
Pa3BUTHIO ATOJIOTMYECKOTO MPOLECCa, KOTOPBINA MOTYYU HA3BAHKE
MTHEBMOKOHUO3bl. Hanbonee TsokennbiM 3a00JIeBaHUEM SIBIISIETCS CUITMKO3,
BBI3BaHHBIN BO3/IEHCTBUEM MBUIN C OOJBIINM COAECPKAHUEM JUOKCH]IA KPEMHHUSL.
Kenezocoaepxaiias NbUIb BI3BIBAET CUAEPO3. BpeMHOCTH MbLIN onpeensieTcs B
OCHOBHOM COJIEPYKAaHUEM B HEW JUOKCUIA KPEMHUS, KOHLIEHTpAaMEN NIbLUIN B
MIPOU3BOICTBEHHOM aTMocdepe, BpemeHeM BabIxanus nbuid. [Ipu HeOobIoi
KOHLIEHTpAIH MbLIH, THEBMOKOHUO3bI MOTYT OBITh OOHApYX eHBI uepe3 5 — 15
JIET, @ IPU BBICOKOM KOHIIEHTpaluu — uepe3 2 — 3 roga. CHIIMKO3, MOXKET

pa3BUBATHCA U Jaibllie, U TIOCIe TPeKpalieHus padoT B MbUILHOM aTMocdepe.
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[Tpu pabote B 3anblIeHHON aTMOc(hepe HAOTIOAAIOTCS Clyyau MOpakeHUs
OpPraHoB 3pEHHsI, KOTOPbIE MPUBOIAT K BOCHIAIIEHUIO CIIM3UCTON 00OJIOUKH —
KOHBIOKTUBHUT. [lomaBmias B ria3 MeTaJuIMyecKas IbUIb MOKET BbI3BaTh TPABMY
poroBoil 00os10uku. HekoTopbie BUBI IBUIH, BO3IEUCTBYIOT Ha KOYKHBII MTOKPOB,
BbI3bIBas 3a00JI€BaHUS KOXKHU — IEPMATHUTHI.

[Ipu mOBBINIEHHON 3ara30BaHHOCTH BO3/lyXa pabouell 30HBI HEOOXOIUMO
paboratb B mpoTuBorazoBom pecrmparope (PIIT-67, PY-60m u nap.) wm
MIPOTUBOTA3E.

K cpencTBam 3amuThl OT NOBBIIIEHHOHN 3albUIEHHOCTH U 3ara30BaHHOCTH
BO3/1yxa pabouei 30Hbl OTHOCSITCS:

— YCTPOMCTBO BBITS)KHOM MECTHOM BEHTUJISALINMY;

— CHeUalbHbIE IPOTUBOIIBLIEBBIE PECIIUPATOPHI;

— OUKY;

— MPOTHBOIIbLIEBAs crieroaexaa [21].

10.3.5 Mukpokiaumar
Cornacro 'OCT 30494-2011 MUKpOKIUMAT — 3TO COBOKYMHOCTh BHEIITHUX
YCIIOBHM, OIPENENSIONMX CaMOYyBCTBHE 4YEJIOBEKa W OOECTICUMBAIONIUX €Tro
3JI0POBBE U PAOOTOCTIOCOOHOCTD.

[TokazaTensmMu, XapaKTepU3YIOIIUMU MUKPOKJIMMAT, SIBJISTFOTCS:

— TeMIiepaTypa Bo3Iyxa;

— OTHOCHUTEJbHAS BIQXKHOCTh BO3/IyXa;

— CKOPOCTbh JIBUYKCHUS BO3/IyXa;

— MHTEHCUBHOCTb TEIUIOBOTO U3JIy4eHus [22].

OTH mapaMeTpbl OTIEIBHO M B KOMIUICKCE BIHUSIOT Ha YEIOBEKa WU
OIIPENIENIAIOT €r0 CaMOYyBCTBHE. B pe3ynbTare OKHCIUTEIBHBIX IPOIECCOB B
OpPraHMW3ME YeJIOBEKa BBIIEISACTCS TEIUIOTa, YacTh KOTOPOW PEMpOAYIUPYETCS |
oTaaercs Hapyxky. KonmyecTBO TEIJIOTHI 3aBHCHUT OT MAacChl Tella YeIOBEKa,
WHTCHCHUBHOCTH  (U3MYECKOM  HArpy3Kd W  HECKOJBKO  BapbUpyeT  OT

HHAWBUYAJIBbHBIX 0COOEHHOCTEH YelloBeka. B 0OBIYHEIX YCIOBHUAX B OPraHU3MC
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YEJIOBEKA MOJJICPKUBACTCS IMOCTOSIHHOE COOTHOILICHUE MEKIY MPUXOJIOM U
pacxogoM Termia. [Ipyw W3MEHEHMM BIAXHOCTM M TEMIIEPATypbl BO3ayXa
TEIJIOOTAa4a C I[OBEPXHOCTHM Tejla 4YejoBeKka OylneT HeoJuHakoBa. B
MMPOM3BOJCTBEHHBIX YCJIOBHUSX, KOrJa TEMIlEpaTypa BO3AyXa M OKPYKAIOIINX
IIOBEPXHOCTEN HWXKE TeMIepaTypbl KOXH, TEIUIOOTAa4a OCYIIECTBIISIETCA
[IPEUMYILIECTBEHHO KOHBEKIMEN U U3aydeHueM. Eciu ke temmneparypa Bo3ayxa u
OKPYKaIOIIMX MOBEPXHOCTEHW Takas ke, KaK TEeMIlepaTypa KOXXM WM BBILIE €€,
TEIUIOOTa4a BO3MOXKHA JIMIIb MCIAPEHUEM BJIard C IOBEPXHOCTU Tejla U C
BEPXHUX JIBIXaTEJIbHBIX MYTEH, €CIIM BO3IyX HE HACBHIIIECH BOJASHBIMU MMAPAMHU.

[Ipu pa3HBIX METEOPOJIOTUYECKUX YCIOBHUSIX B OpPraHU3Me YeIOBEKa
MPOUCXOJUT M3MEHEHUE B psijie QYyHKUUNA CHCTEM U OpPraHOB, MPUHUMAIOIIUX
y4acTUE€ B TEPMOPETYJSIUM — CHUCTEeME KpOBOOOpAIlleHHs, HEPBHOM U
MOTOOTIENUTENbHON  cucTeMax. KOCBEHHbIMHM  MOKa3aTelIsIMU  TEIJIOBOTO
COCTOSIHUSL MOTYT CIY)KWTh BJIAronOTEPU U PEaAKLUs CEPACYHO-COCYIAUCTOU
CUCTEMBI (4acTOTa CepACYHBIX COKpAIEHUN, YPOBEHb apTEPUAILHOTO JIABJIICHUS U
MUHYTHBI 00bEM KPOBH).

Croilkoe  HapylIEHUE TEPMOPETYJISIIMUA, BCIEACTBHE  MOCTOSTHHOIO
IepeHarpeBaHus 158105 MEPEOXIIAKICHUS OpraHusma oOycaBiuBaeT
BO3HMKHOBEHUE Psijia 3a00JI€BaHUIA.

B  ycnoBusx  HarpeBarolIer0  MHUKPOKJIMMATA  MOXKET  MPOU30UTH
3HAYUTEJIBHOE HAIPSDKEHUE, U TAXKE HapYLIEHWE TEPMOPETYISLHNU, B PE3yJIbTaTe
KOTOpPOTr'0 BO3MOXHO IMEPETPEBAHUE OPTaHU3Ma. ITO COCTOSHUE XapPaAKTECPU3YETCA
MOBBIIIIEHUEM  TEeMIIepaTypbl  Tejla,  y4yallleHWeM  IyJjbca,  OOWUJIbHBIM
MTOTOOTAEICHUEM W, MPU CUJIBHOW CTENEHU MEPErPEBaHMS, TEIUIOBBIM YIAAPOM:
pacCCTPOKMCTBOM KOOPAWMHAIUM JIBMKCHUM, aJIMHAMUEH, TTAJICHUEM apTEPUATbHOTO
JaBJICHUS, TOTepe co3HaHus. MOXKeT pa3BUBATHCS TAKXKE U CyIOPOKHAS OOJIC3Hb.

X0010BBIM TUCKOM(OPT (KOHBEKIIMOHHBIN M paguaIlliOHHBIN) BHI3HIBACT B
OpraHu3ME€ YEeJIOBEKA TEPMOPEryJISITOPHBIC  CABHUIM, HAMpPABJICHHBIE  HAa
OTpaHWYCHHE TEIUIONOTEPh W YBENWYEHHUE Terooopa3oBanus. OrpaHudeHHe

TCIIJIOIIOTCPb opranmimMa IIpOUCXOOAUT  34d CycT CYKCHHUA COCya0B B
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nepudeprudeckux TKaHsaxX. [log BIMsSHMEM HU3KUX W TOHUKEHHBIX TEMIEPATyp
BO3/IyXa MOTYT Pa3BUBATHCS O3HOOJICHUS (MIPUITYXJIOCTh KOXKH, €€ 3y U XOKEHUE),

06MOpO)K€HI/I€, MHO3UTBI, HCBPUTLI, PAIUKYJIUTHI.

10.3.6 DnexTpoOe30nacHOCTh
Cormacuo T'OCT 12.1.009-76, »5nekTpoO€30MacHOCTh — 3TO CHCTEMaA
OpPTaHU3AIMOHHBIX U TEXHUYECKUX MEPONPUSITUA U CPENICTB, 0OECIEUMBAIOLIUX
3aIIUTY JIFOAEH OT BPEAHOTO MU OMACHOTO BO3JCHUCTBUS JJIEKTPUUYECKOIO TOKA,
ANEKTPUUYECKON TyTH, DJIEKTPOMArHUTHOTO TOJISI U CTATUYECKOTO JICKTPUYECTBA.

DJIEKTPUYECKUE YCTAHOBKM TIPEACTABISAIOT JUIsl YeJOBEKa OOJBIIYIO
MOTEHIUAJIBHYIO OIACHOCTh, T.K. B MPOLECCE 3KCIUTyaTallud WM MPOBEACHUS
NpoPUIAKTHYECKUX PAOOT YETTOBEK MOXKET KOCHYThCSA YacTeu, HAXOSAIIUXCS MO
HamnpspkeHueM. Crenuduyeckas OMACHOCTh d3JEKTPOYCTAHOBOK: TOKOBEHYIIUE
MPOBOJHUKH, KOpPIyca CTOEK U Mpodee 0OOpyJOBaHWE, OKAa3aBIIEEeCs IO
HaMpsOKEHUEM B pe3ysibTaTe TMOBPEKICHUSI U3OJSLMM, HE MOJAI0T KaKUX-JTH00
CUTHAJIOB, KOTOPBIE TIpeAyIpexaanu Obl ueaoBeka o0 omacHocTu. [Ipoxons yepes
TEJIO YEJIOBEKA, DIICKTPUUYECKUIN TOK OKa3bIBAE€T HAa HETO CJII0’KHOE BO3/ICHCTBHUE.

Buabl neficTBUs TOKa Ha UEJIOBEKa:

— TEPMHUYECKOE, MPOSBIISIETCA B 0KOrax, HarpeBe OPraHOB, HAXOJSIIUXCS
Ha MYTH MPOXOXKIEHUS TOKA, YTO BBI3bIBAET B HUX CEPbE3HBbIC (DYHKIMOHATBHbBIE
pPaccTpoOMCTBa, CBSI3aHHBIE CO CBEPThIBAHUEM OEJIKA;

— DJIEKTPOJIMTHYECKOE, TIPOSIBISETCS B TOM, YTO B KPOBH, JIUMPe, KIeTKax
HAYMHAETCS MPOLECC AIEKTPOIU3a HEOPTraHWYECKUX U, YACTUYHO, OPTaHUYECKUX
KOMITOHEHTOB, BBI3bIBAasl HapyIIeHHWE WX (PU3UKO-XUMUUYECKOTO COCTaBa, 4YTO
MPUBOJUT K HAPYIICHUIO HOPMAJILHOTO OOMEHA BEIIECTB B OPTraHU3ME;

— MEXaHWYECKOE, BBIPAKAETCS B PACCIOCHUU, Pa3pblB€ U APYTUX
MOBPEKICHUSAX PA3IMYHBIX TKaHEH OpraHu3Ma (MbIIICYHBIE, JIETOYHbIE TKaHU) B
pe3yJibTare EKTPOIUHAMUYECKOT0 P DHeKTa;

— OWOJIOTUYECKOE, TPOSBIIACTCS B BO30YKICHUU U PA3IPAKCHUH JKUBBIX

TKaHEH, a TaKKe B HAPYIICHUH BHYTPEHHUX OMOJIOTMYECKUX TporieccoB [23].
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JIrob6oe U3 MEepeyUCIeHHbIX JeUCTBUN MOXKET MPUBECTU K AJIEKTPUUYECKOU
TpaBME, TO €CTh K TOBPEXKJCHHUIO OpraHU3Ma, BBI3BAHHOMY BO3/CHCTBHEM
AIEKTPUUECKOTO TOKA UITU AJIEKTPUUECKOU TyTH.

JIis XapakTepUCTUKUA JIEHCTBUS TOKAa Ha 4YEJIOBEKa YCTAHOBJICHBI TpU
KpUTEpHUS:

—  OUIyTUMBIA TIOPOTOBBIM TOK (HaMMeEHblIEe 3HAYCHHE  TOKa,
BBI3BIBAIOIIETO NMPHU MPOXOKICHUHU Ye€pPEe3 OPraHU3M OIIYTUMBIE pa3apaKeHUs);

— TIOPOTOBBIM HE OTIMYCKAIOMMKA TOK (HaWMEHBIIEE 3HAUYCHHE TOKa,
BBI3BIBAIOIIETO TIPU MPOXOXKIACHUH YEPE3 OPTaHU3M HEMPEOOTNUMbIE CYTOPOKHbIE
COKpAIIICHHsSI MBIIII PYKH, B KOTOPO# 3aKaT MPOBOIHHK);

—  TOpOTOBBbIM  (PUOPWIUIAIIMOHHBIA  TOK  (HAUMEHBILICE 3HAYEHWE TOKa,
BBI3BIBAIOIIICTO MTPH IMPOXOKICHUH Yepe3 opranusM Guopmuismuio cepamna) [23].

YuclieHHbIE 3HaYEHUs TUX TOKOB MPEACTABJICHBI B Ta0uIie 27.

Tabnuna 27 — 3HaueHUs: TOPOTOBBIX TOKOB

Pon Toka OmyTumslii, MA Heornyckaromuii, MA OUOpMIIALMOHHBIN, MA
[TepemeHHBII 05-15 6-10 80 - 100
[TocTosiHHBIH 5-7 50 - 80 300

JIMATENbHOCTh TIPOXOXKJICHUS TOKA OYE€Hb CHJIIBHO BJMSAET HA HWCXO
MOPAXKEHHUS, TAK KaK C TCYEHUEM BPEMEHH CHUXKAETCSI COMPOTUBIICHUE KOXKHU.

UTtoObl HE AOMYCTUTHh MOPAKEHUS DJICKTPUUYECKUM TOKOM, HEOOXOIUMO
CTPOrO BBIIIOJHATh PSAJI OPraHU3AMOHHBIX W TEXHUYECKUX MEPONPUATHA U
CpEICTB, YCTAHOBJIEHHBIX  JIEMCTBYIOIIUMU "IIpaBuiiamu TEXHUYECKON
DKCIUTyaTalliM  AJIEKTPOYCTAHOBOK TIOTPEOMTENC W TPaBWIAMH  TEXHUKU
0e30mMacHOCTH TPHU  JKCIUTyaTallMk  DJIGKTPOYCTAHOBOK  TMOTpeduTeneil” wu
"[IpaBunamu  yCcTpoWcCTBa JJIEKTPOYCTAaHOBOK'. K  TEXHHYECKUM CpeAcTBaMm
3aIl[UThl OTHOCST:

— BJIEKTPUYECKYIO U30JISIIUIO0 TOKOBEYIIIUX YACTEM;

— 3alIUTHOE 3a3EMJICHUE U 3aHYJICHUE;

— BbIPABHUBAHHUE NTOTEHIINAJIOB;

— 3alllUTHOC OTK/IOYCHUC,
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— MaJIOC HAIIPAKCHUC,

— IBOVHYIO U30JISILIHIO.

10.4 Dkonoruueckast 6€30MaCHOCTh

[Ipu BeIpaboTKe TemmoBoi sHepruu Ha TOL mus HYXI NPOEKTUPYEMOTro
MHUKPOpPaiOHAa TPOUCXOAUT CKUTAHUE TBEPAOrO OPraHUYECKOr0 TOIUIMBA —
KaMEHHOTO yriid. TBepZ0€ TOIUIMBA COCTOUT U3 TOPIOYE U HETOPOYEH YaCTH.

l'oprodass yacTh TOIUIMBA BKJIOYAET OPraHUYECKYHO, COCTOSIIYI0 U3
yTiiepoza, BOAOPOAa, KUCIOPOJa, OPTaHUIECKOM CEPBI, U HEOPTAHUYECKYIO YaCTH.

Heroprouas (MuHepasibHasl) 4acTh TOIUIMBA COCTOMT W3 BJIATM U 30JIBL.
OcCHOBHasl 4aCTh MUHEPAJIBHON COCTABJIAIOLIEH TOIUIMBA MEPEXOIUT B IPOLECCE
C)KUTaHHS B JIETYYyl 30]1y, YHOCMMYIO ABIMOBBIMU Ta3amMu B aTtmocdepy. B
atMoc(epe Ta3000pa3Hble NPOAYKTHl CrOpaHHss B pe3yJibTaTe€ BTOPUYHBIX
XMMHUYECKUX PEAKLUN ¢ yYaCTHEM KUCIOPOa U MapoB BOJbI 00pa3yroT KUCIOTHL, a
TaK)K€ pa3JInYHbIE COJU. 3arpsi3HSIONIME aTMOC(EPY BEIIECTBA BMECTE C OCaJAKaAMU
BBINIQJAIOT HA IIOBEPXHOCTh IIOYBBI M BOJOEMOB, BBI3bIBA HX XUMHUYECKOE
3arpsisHeHue. Jlns ymeHbLIeHusT BbIOpOCa BPEAHBIX BEIIECTB M 3arps3HEHUs
OKpYXAarollel Cpenbl, YCTAHABIMBAKOT TIE€PMETU3HMPOBAHHOE TEXHOJIOIMYECKOE
o0Opy/lOBaHUE, Ta30- M NbUICYJABIUBAIOIINE YCTAaHOBKH, BBICOKHE JIBIMOBBIC
TPYOBI.

JIpyras 4acth nmpeBpanjaeTcs B LUIAK U yJIalseTcsl B 30J100TBabl. OqHUM
U3 CYIIECTBEHHBIX MYyTEW BO3JIEWUCTBHUS 30JI00TBAJIOB HA OKPYXKAIOIIYIO Cpeay
SBJIIETCSI BBIHOC B aTMOC(EpPy MbUIEBBIX YaCTHI] C TOBEPXHOCTH 30J00TBAJIOB, B
pe3ynbTare BETPOBOM 3pO3MHM W NOCIEAYIOIIEE HMX OCAXKIECHHWE Ha II0YBE U
pacTuTenbHOCTH. BeTpoBasi 3po3usi 30JI0IUIAKOBBIX MOJEH MPEeACTaBIseT cOOOM
pa3pylIECHHE CIOKUBILEHCS B IPOLECCE CKIIAAUPOBAHUS U CTATUYECKOTO XPAaHEHUS
CTPYKTYpBl JHCTIEPCHON claboCBsi3aHHOW 00e3BokeHHOW 3o0nbl  TOL[ mox
BO3JICHCTBUEM BETPOBO3IYIIIHOTO MOTOKA.

B mporecce axcrnyaranuu TOL 06pa3yroTcs ciaemyronme BUIbl OTXO0I0B:

—JIaMIIbl JFIOMHMHCCICHTHBIC
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—KHCJIOTa CEpHas aKKyMyJIATOpHast

—MacJiia 0TpabOTaHHbIC

—IpOMAacCJIEHHasl BETOIb

—(buUIbTPHI MacJICHBIC

—pE3MHOTEXHUYECKUE U3/IENINS U3HOIICHHBIE

—OTapKH 3JIEKTPOOB

—110M abpa3uBHBIX KPYTOB

—JIOM YEPHBIX U LIBETHBIX METAJLJIOB

—TBEpAbIE OBITOBBIE OTXO/IBI.

B nemsx panpHelimed nepepaOOTKH, JOJKEH OBITh OpraHu30BaH
paszenbHbIN cOOp OTXO/IO0B.

OxpaHa okpyxarouieii mnpupoAsl — mnpodiiema riodanpHas. Jloboe
TEXHOT€HHOE BMEIIATEICTBO B CIOXHYIO II0 CBOEM CTPYKTYpE CHUCTEMY,
Ha3bIBAEMYIO  «OKPYXKAIOIIEH  Cpeloi», €O CTOPOHbI MH)XXCHEPHOM U
X035ICTBEHHOM JEATENBHOCTH YEJIOBEKA BCEI/Ia HapyIllaeT paBHOBecHE, (OpMUPYS
TEXHOTE€HHBIE IPOLECCHl HETaTUBHO, M JIMIIb B OTIEIBHBIX HCKIFOYNTEIBHBIX
Clly4asiX — HO3UTUBHO, BIMSIOLIME HA U3BMEHEHHE CBOMCTB OKPYKAIOLIEH Cpe/Ibl.

CrtpouTtenbHOe MPOU3BOACTBO OOpasyeT Hapsiay ¢ Apyrumu (paxtopamu
TEXHOTEHHYI0  3KOCHCTEMY, KOTOpas  H3MEHseTCcd INOJX  BO3ACHCTBHEM
CTPOUTEIBHBIX TEXHOJIOTUYECKUX TMPOLECCOB, CO3AAIOUIMX KpOME IEIEeBOro
OpOAYKTa TakXke W MEXaHu3M paspylleHus Ouocdepsl. 3agaya COCTOUT B
NpPEeIOTBpPAllIEeHU WM  CHWDKEHUM HMHTEHCUBHOCTH ATHX  Pa3pyLIAONIUX
BO3JIEUCTBUM M B pa3pabOTKe TaKUX MPHUHIMIOB M TEXHOJIOTMH CTPOUTEIBHOTO
IIPOM3BOJICTBA, KOTOpPbIE Obl HE BETH K JAECTPAJallii CPEAbl )KU3HH.

DkoJsiornueckasi 0€30MaCHOCTh CTPOUTENbCTBA O3HAYAET 3AIMIIEHHOCTD
OPUPOAHOM Cpelbl OT HEYCTPAHUMBIX OTPULATENBHBIX IOCIEACTBUM. JTa
3alIUIIEHHOCTh O00eCreYnBaeTCs pPealbHbIMU 3aTpaTaMd B MPUPOJAOOXPaHHbBIE
MEpOTIPUSATHUS.

JUIsi TOATOTOBKM MPOEKTHOW JOKYMEHTALMM, B LENSIX MOJyYEHHS
MaTEpUajoB O MPHUPOAHBIX YCIOBUSX TEPPUTOPUM, HA KOTOpod Oyner
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OCYILECTBISTHCS CTPOUTENBCTBO, M (DAKTOpax TEXHOTEHHOTO BO3ICHCTBHUS Ha
OKPY’KAIOIIYIO CpPEy, O MPOTHO3E UX U3MEHEHUS, HEOOXOIUMBIX NI Pa3paOOTKU
pPELIEHU, BBIMOJHAIOTCA WHXEHEPHBIE W3bICKAHUS, B T.4. U HHXEHEPHO-
IKOJIOTUYECKUE, a TAK)KE MCCIEIOBAHUE COCTaBa MOYBHI M TPYHTOB Ha (PU3UKO-
XUMUYECKYI0, DJMUIAEMUOJOTHYECKYIO, OKOJOTHYECKYI0O W  PaguOJIOTHYECKYIO
0€30MacHOCTb.

[Ippu  opraHu3anMu  CTPOUTEIBHOTO  IMPOMU3BOACTBA  HEOOXOIUMO
OCYUIIECTBJISTh MEPOIPUATUS U PpabOThl MO OXPaHE OKPYKAIOIIEH MPUPOIHOM
Cpenbl, KOTOPBhIE JTOJKHBI BKJIKOYATh PEKYJIBTHUBALMIO 3€MEIIb, MPEIOTBPALICHHUE
MOTEPh MPUPOIHBIX PECYPCOB, MPEAOTBPAILICHUE UM OYUCTKY BPEAHBIX BHIOPOCOB
B IOYBY, BOJOEMBI U atMochepy. YKazaHHbIE MEPOINPHUATUS U PAOOTHI JTOJIKHBI
OBITH MPEAYCMOTPEHBI B MPOCKTHO-CMETHOM JIOKyMeHTaruu [24].

Ha Tepputropun crposimmxcs OOBEKTOB HE  JIOMYCKAIOTCS  HE
IIPEAYCMOTPEHHOE  IIPOEKTHOM  JOKYMEHTAalLMEW  CBEAEHUE  JIPEBECHO-
KYCTapPHUKOBOW PACTUTEIBLHOCTH W 3aCHIIIKA TPYHTOM KOPHEBBIX IIEEK U CTBOJIOB
pacTyILIHX JE€PEBbEB U KYCTaPHUKOB.

Brimyck BOIBI €O CTPOMTENBHBIX IUIONIAJOK W HEMOCPEICTBEHHO HAa
CKJIOHBI 0€3 HaJIJIeKaIel 3aIUThl OT pa3MbIBa He Joryckaetcs. [Ipu BeInoIHEHUH
IUIAHUPOBOYHBIX PAOOT TOYBEHHBIM CIIOM, MPUTOMHBIA JUIS TOCIEAYIOIIETO
WCIIOJIb30BaHUsA, JOJDKEH IMPEABAPUTEIIBHO CHUMATBCA M CKIAIUPOBATHCS B
CIICLIMAJIbHO OTBEJAECHHBIX MECTaX.

BpemenHbie aBTOMOOUIIBHBIC TOPOTH U JIPYTHE MOAbE3IHBIC MTyTH TOJKHBI
yCTpauBaThCsi € YYETOM TpeOOBaHUI MO MPEJOTBPAILICHUIO TOBPEKICHUN
CEJIbCKOXO3SMCTBEHHBIX YTOJIUN U APEBECHO-KYCTAPHUKOBON PACTUTEIBHOCTH.

[Ipu mpou3BoACTBE pabOT MO HMCKYCCTBEHHOMY 3aKPEIUICHHIO CIA0bIX
TPYHTOB JIOJDKHBI OBITh TPHUHSATHI TMPEAYCMOTPEHHBIE MPOEKTOM MEPHI TI0
MPEIOTBPALIECHUIO 3arPS3HEHUS IMOI3EMHBIX BOJ HUKEIIEKAIINX TOPU30HTOB.

[Ipou3BoACTBEHHBIE U OBITOBBIE CTOKH, OOpa3ylOLIMEcs Ha CTPOUTEIbHOU

IJ10maaKe, JOJIDKHBI O4YHUIaTbCA " O6€3Bpe)KI/IBaTBC$I B IMOpAAKE,
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IPEIyCMOTPEHHOM TPOEKTOM OpTraHu3allil CTPOUTENBbCTBA W MPOEKTaMHU
IIPOU3BOJICTBA pPadoT.

[TorytHast pa3paboTka MPHUPOTHBIX PECYPCOB JOIMYCKAETCS TOJBKO IPH
HAJIMYUU TPOEKTHOM JOKYMEHTAIlMH, COIJIACOBAHHOW COOTBETCTBYIOLIUMU

opraHaMiu roCyaapCrB€HHOIO Ha/130pa U MECTHOM a,ZIMI/IHHCTpaHI/Ieﬁ.

10.5 YUpesBbruaiiHble CUTYaIlun

UpesBblUallHOW CUTyallMEd Ha3bIBAETCA COCTOSIHME, IIPU KOTOPOM B
pe3ysibTaTe BO3HMKHOBEHHUS HMCTOYHMKA YpPE3BBIYAMHONW CHUTyallUM Ha OOBEKTE,
OINPEIEICHHOW TEPPUTOPUN WM aKBATOPUHU, HAPYIIAIOTCA HOPMAJIbHBIE YCIOBHS
KU3HM W JIEATEIBbHOCTH JIOJAEH, BO3HHMKAET YIpo3a UX XHU3HH W 3/I0pPOBBIO,
HAHOCHUTCS yIlIepO UMYILECTBY HACEJICHHSI, HAPOAHOMY XO3UCTBY U OKpYKaroLel
cpene [25].

Paznuyaror upe3BbIUaiiHBIE CHUTyallMM MO  XapakTepy HCTOYHHUKA
(mpUpOHbIE, TEXHOTEHHbIE, OMOJIOTO-COLIMAJIBHBIE U BOEHHBIE) M MO MacluTadam
(rmo0GanpHBIE WM HallMOHAIBHBIC, PETHMOHAJIBHBIC, MECTHBIC U JIOKAJIbHBIE WM
YacTHBIC).

Nctounuk UC:

— OITACHOE IIPUPOJHOE SBIICHHUE;

— aBapus WIK ONACHOE TEXHOT€HHOE MTPOUCIIECTBUE;

— IIMUPOKO PACTIPOCTPAHEHHASI UHPEKIIMOHHAs OOJIE3Hb JIFOICH;

— IPUMEHEHUE COBPEMEHHBIX CPEJICTB MOPAKEHHUS.

Haunbonee BO3MOXKHOW 4Ype3BbIUAWHON CUTyallue€d MOXKET OBbITh MOXKap.
[Ipy BO3HMKHOBEHHHM TIOKapa OTBETCTBEHHBINM 3a TMOXapHYI0 O€30MacHOCTh
JTOJIKEH:

— OTKJIFOUUTH HANPSIKEHUE;

— IPUHATH MEPBI K dBAKYaIINU JIOJEH;

— 1o Tenedony Ol wmm 112 cooOumTh ASKYpPHOMY MOMXKAPHOM OXpaHBI O
CITyYMBILIEMCS;

— IIpH H€O6XO,Z[I/IMOCTI/I BbI3BATH CKOPYIO IOMOIIb,
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— JI0 TpUOBITUSI MOXKAPHBIX HAyaTh TYIIUTh MOXKap CAMOCTOSTENILHO MPHU
TIOMOILY YIJIEKUCIOTHOT'O OTHETYLLIUTEIA.

[Toxap MIPEJICTABIISECT coOoi HEKOHTPOJIMPYEMOE TOpPEHHUE,
pa3BHUBAIOLIEECS] BO BPEMEHHU U MPOCTPAHCTBE, OMACHOE IS JIIOAEH U HAHOCSAILEE
MaTepuabHBIN yIIepO.

OnacHpiMH (DaKTOpamMu, BO3JACHCTBYIOIIMMHU Ha JIIOJIEH M MaTepUalibHbIC
LIEHHOCTH IIPU NIOXKApPE, SIBIISIIOTCA:

— IUTaMsI U UCKPBI;

— TMOBBILICHHAS TEMIIEPATYPA OKPYKAIOIIEH CPEBI;

— TOKCUYHBIE MPOAYKTHI TOPEHUS U TEPMUUYECKOTO PA3JI0KEHHUS;

— JIbIM;

— IIOHWYKEHHAs! KOHLUEHTPALUs KACI0pOaa.

K BTOPUYHBIM MPOSIBJIICHUSIM OITACHBIX (haxTopoB roapa,
BO3/ICCTBYIOIIUX HA JIFOJICH U MAaTEpUAIbHBIE IECHHOCTH, OTHOCSTCS:

— OCKOJIKH, YaCTH pa3pyILMBILIMXCS alllapaToB, arperaroB, yCTAHOBOK, KOHCTPYKLIMI;

— pPaIMOAKTUBHBICE U TOKCHUYHBIE BEIIECTBA M MATECPUAIbI, BBILICAIINE W3
pa3pyLICHHBIX alapaToB U YCTAaHOBOK;

— DJJICKTPUYECKHM TOK, BO3HMKIIWM B pPE3yJIbTaT€ BBIHOCA BBICOKOIO
HANPSDKEHUS HA TOKOMPOBOIAIIME YaCTH KOHCTPYKIIMHI, allllapaToB, arperaTos;

— OTHETYIIAIIKUE BEMIECTBA.

IToxxap compoBoXIAaeTCd XUMHUUYCCKUMH W (U3UYSCKUMU SBIICHUSIMU:
XAMHUYECKOU pEeaKIMer TOPEHUs, BbIICJIEHUEM U NIEpEIavyeH TEIUIA, BBIICICHUEM U
pacnpocTpaHEeHHEM MPOYKTOB CTOpaHus, Tra30BbIM 00MeHOM. Bee 3TH siBJieHHS Ha
moXkape B3aMMOCBSI3aHbI M IIPOTEKAIOT HA OCHOBE OOIIMX 3aKOHOB (DU3HKHU.

[Toxxapsl B 3JaHUSIX U COOPYKCHHUSX XapaKTEPU3YIOTCS OBICTPHIM
MOBBILICHUEM TEMIIEPATYPbI, 38 IbIMJICHUEM MTOMEIICHUH, PAaCIPOCTPAHEHUEM OTHS

OTKPBITHIMH MYTSMH U TTOTEPEH KOHCTPYKITUSIMH HECYIIIEH CIIOCOOHOCTH.
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10.6 [IpaBoBBle W OpraHU3alMOHHBIE BOIPOCHI OOecreueHus: 6e30MacHOCTH
(xapakTepHble I MPOEKTUPYEMOW paboyeill 30HbI) IPABOBBIE HOPMBI TPYAOBOTO

3aKOHOOATCIbCTBA

Cornacao TK P®, N 197 -3 kaxxapiif paOOTHUK MMEET MPABO Ha:

— pabouee MecTo, COOTBETCTBYIOIIEEe TPEOOBAHUSAM OXpaHbl TPYAA;

— 00sBaTenbHOE  COLMAIBHOE CTPAaXOBaHWE OT HECYacTHBIX CIIy4acB Ha
MPOU3BOJICTBE U NIPO(PecCHOHaIbHBIX 3a001€BaHUM B COOTBETCTBUU C (defiepaibHbIM
3aKOHOM;

—  TIONy4yeHHWe  JOCTOoBepHOM  umHbopmammu  OT  paboTomarens,
COOTBETCTBYIOIIUX T'OCYJIAPCTBEHHBIX OPTAaHOB U OOIIECTBEHHBIX OpraHU3alMi 00
YCIOBHUSIX W OXpaHe TpyAa Ha paboyeM MecTe, O CYIIECTBYIOIIEM pPHUCKE
MOBPEXKIEHUA 3I0POBbA, @ TAKXKE O MEpax MO 3aIIUTE OT BO3JACUCTBUS BPEAHBIX U
(WJ11) OMACHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB;

— OTKa3 OT BBIIIOJIHEHUS padOT B Clly4ae BO3HMKHOBEHHUS OMACHOCTU ISt
€ro KU3HHU W 370pPOBbS BCJIECACTBHE HApyIICHUS TPeOOBAHMI OXpaHbl TPyHa, 3a
UCKIIIOUEHUEM CITyyaeB, MPEAyCMOTPEHHBIX (eaepaibHbIMU 3aKOHAMH, [0
YCTpPaHEHHUs TAKON OMacHOCTH;

— o0ecreueHne CpeiCTBAMU MHAUBUIYAIHHOM M KOJUICKTUBHOM 3alUTHI
pabOTHUKOB B COOTBETCTBUU C TpeOOBAaHUSIMU OXpaHbl Tpyda 3a CUér
paboronarens;

— BHEOYEPEAHOU METUIIMHCKUM OCMOTp (00cCIieIoBaHNE) B COOTBETCTBUU C
METUIIMHCKUMH PEKOMEHJAIUSAMUA C COXPaHEHHEM 3a HUM MecTa paboThI
(IODKHOCTH) W CpPeIHEro 3apaboTka Ha BpeMs MPOXOXKICHHUS YKa3aHHOTO
MEJIUIMHCKOTO0 OCMOTPA;

—  KOMIIEHCAllMW, YCTAHOBJICHHBIC  3aKOHOJATeNbCTBOM  Poccuiickoit
denepalii M 3aKOHOJIATENILCTBOM  CyOBeKTOB  Poccuiickoii  depeparium,
KOJUIEKTUBHBIM JJOTOBOPOM (COIJIAIIEHUEM), TPYIOBBIM JTOTOBOPOM (KOHTPAKTOM),
€CJIM OH 3aHAT Ha TOKETBIX paboTax W paboTax ¢ BPEIHBIMH WA OTACHBIMH

YCIIOBUSIMU TpyAa.
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BriBog 1o pazneny

B pesynpTaTe BBIMOJHEHHOW pabOThl TpPHU MPOESKTUPOBAHUHM CHUCTEMBI
TerslocHaOXKeHuss MukpopaiioHa Ne9 ropoma 3apuHCKa s MOAKIIOYEHUS
O0BEKTOB MHKpPOpaiiOHAa K CHCTEME TEIUIOCHAOXKEHHUSI Topoja MpeayCMOTPEHO
NpUMEHEHUE  MaTepualioB,  OTBEYAIOUIMX  TpPEeOOBaHUSM  SKOJOTUYECKOMN
0e30macHOCTH,  OOECIEUYEHHMIO  DHEProcOepekeHHUs U DHEPreTUUYECKOU
3G (HEKTUBHOCTH, OOECIICUCHUIO HAJSKHOTO TEIJIOCHA0KEHUSI TMOTpeOuTeNeH.
CTpouTeNnbCcTBO HOBOI'O KBapTaja, MOJAKIIOYEHHE CUCTEMbI TEIUIOCHAOKEHHUS K
€IVHOW LIEHTPAJIU30BaHHOM CHCTEME TEIUIOCHA0KEHUsS TOpoJa IMpPUBEIET K

YIYy4YHICHUIO KU3HU J'IIOI[CfI, CHATHIO COHH&J’IBHOﬁ HAaIIps’KCHHOCTH.

111



3aKaoueHue

B BoimyckHOW KBanM(UKAIMOHHOW paboTe pa3paboTaH MPOEKT IO
TEIJI0CHA0KEHNIO MUKpopaioHa 9 r. 3apuHcKa.

Jlist »TOoro OBUTM paccYMTaHBl TEIUIOBBIE HArpy3Kd Ha OTOIUICHHE,
BEHTWISILIUIO U TOpsuee BOJAOCHA0KEHUS, OTIPEIEICHBI PACXOAbl TEIIIOHOCUTENS.

BriOpan Buj 1 cmoco0 MpOKIIAIKK TEIJIOBBIX ceTed it OecrnepeOoiHOro
TEIJIOCHA0KEHN MUKPOpaloHa.

[To pe3ynpTaTaM rUAPaBIMYECKOrO pacdyeTa ObUIM OMpPEAeSICHbl TUAMETPHI
TpyOONIPOBOZIOB, a TaKKe TIOTEpPH MdaBIICHWS HAa ydYacTkax. Ha ocHoBaHuuM
THAPABIMYECKOTO pacdeTra ObUI MOCTPOSH IMbE30METPUUYCCKUM TpaduK 3UMHETO
pexuma padoT.

[TpowusBenmeH pacueT TeMIlepaTypHbIX YIJIMHEHUH, HA OCHOBAHUN KOTOPOTO
ObLITM 0100paHbl KOMIIEHCUPYIOIIUE YCTPONCTBRA.

[IpoBeneH BHIOOp U pacyeT TEIJIOBOM U3OJISIIUU.

[IpoBeneH BBIOOp M pacyeT OCHOBHOTO OOOpPYAOBAaHHUS HHIWBHAYaJIbHOTO

TCIIJIOBOI'O ITYHKTA.

112



CHHcoK UCTIOTB3YEMBIX HCTOYHHKOB
1. CII 131.13330.2012 CrpoutenbHas KIMMAaToJOTUs. AKTyalu3HUpOBAHHAA
penakius CHull 23-01-99* — M., 2012.
2. TOCT 30494-2011 «3manmst kuible W oOmIeCTBeHHBIC. I[lapameTpsr
MUKpPOKJIMMATa B IOMEIICHUSIX).
3. JlamukoB B.A. VICTOYHUMKM W cHUCTEMBbl TEIUIOCHAOXKEHUSI POMBIIUICHHbIX
npennpusituii: Yacte Il yue6. mocobue./ b. A. JlanukoB — 2-e u3., crep. — Tomck:
Hzn-so TITY, 2008. — 172 c.
4. Xpycranes b.M. TemnocuaOxeHnune u BeHTWIsiuusA. KypcoBoe M AMILUIOMHOE
npoektupoBanue. M3n-so ACB, 2008. — 784c., 183 un
5. CIT 124.13330.2012 TemnmnoBsie cetu. AkTyanuzupoBanHas penakius CHull 41-
02-2003.
6. ®enepanpubiii 3ak0oH oT 27 uronst 2010 romga Ne 190-D3 «O TemnocHaO)XeHUN
(c m3meHenusamu Ha 29 urons 2017 roga).
7. CokonoB E. 4. Tennodukanus v TEIJIOBbIE CETU: YUEOHUK ISl BY30B. — /-€
u3l., crepeoT. — M.: M3natensctBo MOU, 2001. — 472 c.: .
8. Amapmee M. M. Hamagka BOASHBIX CHCTEM IIEHTPAIM30BAHHOTO
terocHabxkenus: CrnpaBouHnoe nocooue/— M.: DHeproatommusaar, 1983. — 204 c.
9. HukonaeB A. A. CnpaBOYHUK MPOEKTUPOBIIMKA. [IpoekTHpoBaHUE TEIUIOBBIX
cereil. — M.: I3aaTenbCcTBO IUTEPATYPBI IO CTPOUTENLCTBY, 1965. — 359 c.
10. CHull 41-03-2003 Cox mnpaBun TermmoBas H30JSIUS OOOpPYAOBAHHS U
TPyOOIIPOBOJOB AKTYaTM3UPOBAaHHAS PEIAKIINS
11. bensiikun WM. B. Boasubsie TemnoBbie cetu. CrpaBoyHOe MocoOue To
npoekTupoBanuio, noj pea. H. K. I'pomosa, E.I1. Illyouna, Dueproaromusmar, M.,
1988,
12. CIT1 41-101-95. CBox npaswui “IIpoekTupoBaHue TEIIOBLIX MyHKTOB™
13. ®HII B obmact mpomebIiuieHHON Oe3omacHocTU «lIpaBmiia MPOMBITUICHHON
0€30MMacHOCTH OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB, HA KOTOPBIX UCTIOIB3YETCSI

oOopynoBanue, paboTaromee TMOoJ HW3OBITOYHBIM JJTABICHHEM» Y TBEPKICHBI

113



npukazom @DenepaibHON CiIyXObl MO 3KOJIOTHYECKOMY, TEXHOJOTUYECKOMY W
aTOMHOMY Haa30py oT 25 mapta 2014 1. Ne 116

13. https://www.c-0-k.ru/library/catalogs/alfa-laval/10278

14.bo6opo FO.JI., Osuapenko E.I'., Illoiixer Bb.M., Ileryxoa E.IO.

Termnon3o0nsMOHHBIE MaTepualibl U KOHCTpYyKIuu — M.:MMTH®PA-M,2003. — 268c.:
un.4

15. CIT 124.13330.2012. «TemnoBble cetw» AKTyaau3UpOBaHHAs peAaKLUs
CHulI 41-02-2003.

16. T'OCT 12.0.003-74 «CCBT OmacHble u BpeAHbIE MPOU3BOJICTBEHHBIC
daxropsl. Knaccupukanus» — Mocksa: M3n-Bo cranmaptos, 1981. — 6 c.
17.TOCT 12.4.011-89 Cucrema crannaproB 6e3omnacHoctu Tpyaa (CCBT).
Cpenctna 3amuthl padbortaroniux. O0mue TpedoBanus U Kiaccupukaius

18. T'OCT 12.1.003-83. Cucrtema crtangapToB Oe3omacHocTH Tpynaa. [lym.
OO6mue TpeboBaHus 6€30MaCHOCTH

19. CHulI 23-05-95 «EcTecTBeHHOE M MCKYCCTBEHHOE OCBEIIICHUEY

20. CnpaBoyHasi KHUTA JUIsI TTPOCKTUPOBAHMS IJIEKTPUYECKOTO OCBEILIECHUs /
[Tox pen. I''M. Knoppunra. — CII0.: Dueproaromusaar, 1992. — 448 c.
21.T'OCT 12.1.005-88 Cucrema cranmaptoB 6e3omnacHoctu Tpyna (CCBT).
OO01mue caHUTapHO-TUTUEHUYECKHE TPEOOBaHUS K BO3yXy paboueii 30HbI

22. CanlluH 2.2.4.548-96 «I'urneHndeckue TpeOOBaHUS K MHUKPOKIUMATY
IPOU3BOJCTBEHHBIX TOMEIICHUN.

23.T'OCT 12.1.009-2009 «Cuctema crangaptoB 6e3omnacHoctd Tpyaa (CCBT).
DneKTpoOe30macHOCTh. TEPMHUHBI U OTIPEICTICHUS.

24. CHulI 3.01.01-85* Opranusaiusi CTpOUTEITHLHOTO TIPOU3BOICTBA

25.T'OCT P 22.0.02-94 be3onacHOCTh B Ype3BbIUAWHBIX CUTyalUsAX. Te€pMUHBI U

OoIIpCACICHUA OCHOBHBIX MOHSTHH
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