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|. METOANYECKHUE YKA3AHMS K BBIIIOJIHEHUTIO
KYPCOBOI'O ITPOEKTA

1.1. O0mue moJ10KeHUus

KypcoBoii mnpoekr (pabora) mno yueOHoM nucturuimHe «lloxkapHas
npo(UIaKTUKa» SBISIETCSI OJHUM U3 OCHOBHBIX BUJOB CaMOCTOSATEIBHON PabOThI
CTYZCHTOB, BBINOJIHIEMONW C IEJIbI0 3aKpeluvieHus, yriyOjaeHuss u 0000IIeHus
3HAHMM MO YYEHOH IUCUUILUIMHE, OBJAJCHHUS METOJAMH HAy4YHBIX MCCIEIOBAHUM,
(dbopMUpOBaHUSA HABBIKOB pELICHHUS MPOPECCHOHATBHBIX 3a7ad B XOJ€ HAyYHOTO
UCCIIEIOBAHMS.

Lenr kypca «lloxkapHas mnpoduiIakTHKa» - HAYYUTh CTYJEHTOB Ha
WHXEHEPHOM ypOBHE OLEHUBATH [OXKAPHYID ONACHOCTh COBPEMEHHOIO
TEXHOJIOTHYECKOro 000pyAOBaHUs, ONPEAEIATh MPU MOMOUIN PACUETHBIX METO/IOB
KATETOpUHU MOMEIICHUM U 3JaHUU N0 B3PBIBOOIIACHOW M IOYKApHOM OIACHOCTH, a
TaK)Ke pazpadaThiBaTh MEPHI NPO(YUIAKTHKY MOKAPOB.

[lenbto KypcoBoro mpoekra (paboThl) SBISETCS 3aKpeIUIeHWE 3HaHWM 0
TEXHOJIOTMH OCHOBHBIX IPOLECCOB MPOU3BOCTB, IPUOOPETEHNE HABBIKOB aHAIN3a
UX TOKapHOW OINAaCHOCTH U pa3pabOTKU HEOOXOAMMBIX TEXHMUYECKHUX pEIICHUN
MPOTUBOIOKAPHON 3aIUTHI, a TAKXKE 3aKPEIJICHUE HABBIKOB MO OOOCHOBAHUIO
KaTeroOpuH B3PbIBOIIOKAPOONACHOCTH MTPOU3BOACTBA.

BoinonHenne kypcoBoro mnpoekrta (pa®otel) mo aucuuruimHe «lloxxaphas
npoUIIaKTUKa» SBISETCS OJHUM M3 BaXKHBIX ITAllOB B OCBOEHUMU Kypca. llpu
paboTe HaJ KypcoBOHl pabOTO CTYyAEHTHI NOJDKHBI MPUMEHSTH TEOPETUUYECKHE
3HAHUS K PELICHUIO KOHKPETHBIX 3a/1a4y o o0ecreueHunto
M0KapOB3PbIBOOE30MACHOCTH  33JJaHHOTO TEXHOJOTMYECKOro Impouecca. ITO
MO3BOJISIET 3aKPENHUTh TMOJYYEHHbIE 3HAaHMS, a TaKKe MPUBUBAET HABBIKU
CaMOCTOATENBbHON paboThl C HOPMATUBHO-TEXHUYECKOM, CIPABOYHOW M y4yeOHO-
METOAUYECKOU JTUTEPATYPOH.

[Ipu paGore HaJ KypCOBBIM MPOEKTOM (pabOTOM) CTYJIEHT AOJKEH HU3Y4YUTh
TEXHOJOTHUECKUI MPOIECC, PEKUMbI PabOThl TEXHOJIOTMYECKOTO 000pYyI0BaHMs,
MICCJIEIOBATH MMOKAPHYIO OMTACHOCTh TEXHOJIOTMYECKUX alapaToB.

Hcrnonb3yss  COBPEMEHHYIO  HOPMATUBHYIO W HAyYHO-TEXHHUYECKYIO
JUTEPATYPY, CTYACHT JOJDKEH TMPOBECTH MMOXKAPHO-TEXHUUYECKYI0 OSKCHEPTHU3Y
TEXHOJIOTUYECKOr0 MpPOoLecca, ONPEACUTh KaTeropuio MOMENIeHUs (3aHus) MO
B3PBIBOMOXKAPHOM U MOKAPHOM OMACHOCTH, a TaK)Ke pa3padoTaTh WU MPEAIOKUTh
Mepbl 10 O0ECMEYeHHMIO IOXKApOB3PHIBOOE30MACHOCTH  TEXHOJOTHYECKOTO
000pyI0BaHUSI.



1.2. TpeGoBanusi k 0popMJIEHUIO KYPCOBOT'0 POEKTA

KypcoBoii  mpoekt  (paboTa)  BBINOMHSAETCS  KaXAbIM  CTYICHTOM
CaMOCTOATENILHO B COOTBETCTBUM C WHJMBHUIYaIbHBIM 3aJaHUEM B CPOKH,
OTpe/IeICHHbIC YUeOHbBIM TIAHOM.

KypcoBoii mnpoekt (pabora) AOMKEH HMMETh PaCUYETHO-TIOSICHUTEIbHYIO
3alUCKy U rpauuecKylo 4acTh.

PacueTHO-TIOAACHUTENBHASL 3allUCKa JIOJDKHA COCTaBIATh 15-20 nucToB
dbopmara A4 medaTHOTO TEKCTa Ha OJHOW cTOpoHe jucta; mpudrtom Times New
Roman, kernp — 14, MexxcTpounbiit uHTEpBai — 1.5; orctymn — 1,25; mons: nmeBoe —
30 mMm, mpaBoe — 10 MM, BepxHee — 20 mm, HmkHee — 20 MM. Bce cTpaHuiibl
HyMepyloTcs apabckumu udpaMu (Ha TUTYJIBHOM JIMCTE HOMEp CTpPAHUIIbI HE
ctaBuTCs). Hymepaliys cTpaHull: Mojg0oXKeHUue — BHU3Y CTPAHUIIbI, BRIpABHUBAHUE —
OT LICHTpA.

B 3akimodyeHUM pacueTHO-NMOACHUTEIBHOM 3aluCKu HEoOXOAMMO CJHIeNaTh
BBIBOJI O COOTBETCTBUU 3aMPOCKTUPOBAHHBIX TEXHUUYECKUX PELICHUM, TpeOOBaHUM
MOXKapHON O€30MaCHOCTH, MPEMIOKHUTh HEOOXOAMMBIE MEPHI IO YCTPaHEHUIO
HapyILICHUH.

OOs3aTenbHble  DJIEMEHTHI  palboOThl:  IJaH  (CoAepikaHue),  CIHCOK
WCIIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI.

TUTYNBHBIN JTUCT BHIMOIHSAETCS B COOTBETCTBHUH C TIPHIIOKEHHEM 1.

['paduyeckass yacTh mNpenCTABISET COOOM MOKAPHO-TEXHUUECKYIO KapTy
TEXHOJIOTUYECKOro TMpollecca M BhINOIHSAETCS Ha jaucre Qopmara Al (B
KOMITBIOTEPHOM BHE) B coorBeTcTBUU ¢ TpeboBanusimu ECK]]. Iloxxapno-
TEXHUYECKasi KapTa BKJIIOYAECT NPUHUUIHUAIBHYIO TEXHOJOTHYECKYIO CXEMY
MPOU3BOJICTBA, CXEMY pa3MelleHus: O00OpYyIOBaHUS W MaTepuajoB, (aKTOPHI
II0KapHOW OMAaCHOCTH M MEPOIPHUATUS MO IPOTUBONOXKAPHOM 3ammre. bonee
noApoOHO cojiep KaHue MOKAPHO-TEXHUYECKON KapThl PACCMOTPEHO B IPUIIOKEHUU
5 K METOAUYECKUM PEKOMEH/IALIUSIM.

WuxeHnepHbie pacdyeTbl HEOOXOUMO COMPOBOXKIATH paciudpoBKor HopMy
(MOsSICHEHHEM BEJIMYWH, BXOASIUX B (hOpMYyTTy, X pasmepHocTel B cucteme CH).

Tabmuupl HyMmepyroTcs apabckuMu LudpaMu CKBO3HOM HyMepaluen,
Hanpumep «Tabnuna 1» u 1.1, Ha Bce TaGnuIlsl 10MKHBI OBITh CCHUIKH B TEKCTE,
HOMEp CJIeAyeT pa3MeniaTh B IPaBOM BEPXHEM YTy Ha/l HA3BaHUEM TaOJIUIIbI.

CrtpykTypa KypcoBOl paOOThI I0JKHA BKITIOUYATH:

- TUTYJIbHBIH JIUCT;
- OIJIaBJICHHUE;

- BBEJICHUE;

- OCHOBHYIO YacCTh:



1. AHanu3 noXapHOi ONaCHOCTH ITPOU3BOCTBA.
2. Pa3zpaboTka cucTeM MPOTHBOMOXKAPHOM 3aIMTHI TEXHOJIOTUYECKOTO MpoIecca
IIPOU3BO/ICTBA.

3. INoxxapHO-TeXHUYECKas SKCTIEPTH3a CTPOUTEITHHON YaCTH.

4. TlpoBepka COOTBETCTBHSI CAHUTAPHO-TEXHUUECKHUX U DJIEKTPUUYECKUX YCTPOICTB.
- 3aKJIFOYCHHUE;
- CIIMCOK MCIIOJIb30BAHHBIX UCTOYHUKOB U JINTEPATYPHI;
- rpapUUEeCcKyo YacTh

1.3. Bb16op BapuaHTa KypcoBoii padoThl

JIns KakJoro MpoOM3BOJCTBA B 33JaHUM Ha KypCOBOM MpOEKT (padory)
HEOOXOJMMO MMETh OMUCAHHE CYIIHOCTH TEXHOJOTHYECKOro Ipoiiecca, APyTuMu
CIIOBaMH, UMETh TEXHOJOTHYECKUI perJaMeHT. B TeXHOIOTHYEeCKOM perjamMeHTe
JOJDKHA OBITh NpUBEJEHA NPUHLMIIMAIbHAS TEXHOJIOTUYECKAash CXeMa, a TaKxkKe
PacroJIoKEHUE annapaToB Ha IUIOIIAIKE B IUIAHE U pa3pese.

YTtoObI pa60Ta rMena ONTHUMAJIbHBIN O6’b€M, 3aJaHuC IIPCAYyCMATpPpHUBACT
aHaJIn3 HO)KapHOﬁ OIIaCHOCTH HC I BCEX TCXHOJOIMYCCKHX allllapaToB
TEXHOJOTMYECKOU CXCMBLI, TOJIBKO TPCX M3 HHUX.

HanMeHnoBaHue 3TUX anmapaToB, TapaMeTPhbl UX pabOThl 1 OCHOBHBIEC pa3Mephl
ONPENEISAET MPENOABATEND.

[Tlocie Toro, kak BBIOOpP TEXHOJOTHYECKOTO TMpOIEcca ONPEACICH,
HEOOXOAMMO TMOA00paTh COOTBETCTBYIONIYIO JHUTEPATypy W MPUCTYNHUTh K
U3YYCHUIO TEXHOJIOTMUECKOTO perjiaMeHTa YCTaHOBKH WM OJIOKa CBOETO
TIPOU3BOJICTBA.

3agaHue I BBIMOJHEHHMS KYpCOBOTO IMPOEKTa BBIJACTCS IpernojaBaresieM
WHIUBUAYAJIBHO IS KaXKI0r0o 00y4aeMoro.



1. OCHOBHASA YACTb

Pasnen «BBeaeHwe» B KypCOBOM NIPOEKTE CTYIEHTHI BBINOJHAKOT B
IPOU3BOJIBHON (OopMe, HO 00S3aTENBHO JOJKHBI OTPA3UTh B HEM CIIEIYIOIIEE:
aKTyaJIbHOCTb TEMbI KYpPCOBOI'O IIPOEKTa; ILEJb KypCOBOIO NPOEKTUPOBAHUS,
3aJ]a4uM, pelIaeMble B KypCOBOM IPOEKTE ISl JTOCTHKEHUS MOCTaBICHHON IIEJH,
COCTOSIHUSA MOKAPHON 0€30aCHOCTH B IAHHOW OTPACIIH, CTATUCTHUKY ITOXKAapPOB.

2.1. OnucaHue TEXHOJOTHYECKOTI0 Mpoiecca

B nanHOl r1aBe HEOOXOJUMO AaTh KPATKOE OIMHUCAHUE TEXHOJOTHYECKOTO
nporiecca. Pazobparbcs B MaTepHaIbHBIX MTOTOKAX, H3YYUTh MOCIEI0BATECIBHOCTD
TEXHOJIOTUYECKUX ONEpaluid, NPUHIUMNUAIBHYIO TEXHOJOTHYECKYIO CXEMYy U
YSICHUTH MPOLECCHI, MPOTEKAIOIINE B TEXHOJIOTMYECKHX amnmnaparax. [IoHITe ux
(U3UKO-XUMUUYECKYIO CYIIHOCTh. M3yuuTh mapaMeTphl (IaBieHUE, TEMIIEpPaTypy,
CKOPOCTH,  pPacxojibl), TMpH  KOTOPHIX  OCYILIECTBISIOTCS  MPOIECCHl B
TEXHOJIOTUYECKUX armraparax. /[aTe XapakTepuCTUKY anmapaToB.

2.2. XapaKkTepucTHKA BellleCTB U MATEPHAJIOB,
00palIAOIIKMXCH B IPOU3BOJACTBE

[Tonp3ysice TTOCT 12.1.044-89 «IloxxapoB3pbIBOOE30MIACHOCTh BEIIECTB H
MarepuaiioBy [4], cHpaBoOYHbBIMH TocoOMsSMU [2], cIeIyeT yCTaHOBUTH
M0KapOB3PHIBOONACHBIE CBOMCTBA BEILIECTB:

- JUISL KUJKOCTEM - XUMHUYECKUH COCTaB, TEMIIEPATYpPy KHIIEHUSI, TJIOTHOCTb
KUJKOCTM M €€ [apoB, TEMIeparypy BCIBIIIKH, TeMIEpaTypHbIe U
KOHIICHTPAIIMOHHBIE  MPENeNbl  PAacOpOCTPAaHEHUs] IUIAMEHHU, TeMIeparypy
CaMOBOCIUIAMEHEHHS, CKJIOHHOCTb K CaMOBO3TOPAaHMIO, CIOCOOHOCTh K
AJIEKTPU3ALUH, TEIJIOTY CrOPaHUsl, TOKCUYHOCTb, TyIIAIIUE CPEACTBA;

- JUISl Ta30B - XUMHUYECKUH COCTaB, IUIOTHOCTh, KOHIEHTPALIMOHHBIC MPEAEIbI
pacrpoCTpaHeHus IIJIAMEHH, TEeMIepaTypy CaMOBOCIUIAMEHEHUS, TEIUIOTY
CropaHusi, TOKCHYHOCTh, TYIIIAIIUE CPE/ICTBA;

- JuIi  TBEpABIX  BEIIECTB -  XUMHUYECKHH  COCTaB, TeMIIepaTypy
CaMOBOCILJIAMEHEHUS, CKJIOHHOCTh K CaMOBO3TOpaHUIO, TEIUIOTY CropaHus,
CKOPOCTb TOPEHUSl, TOKCUYHOCTh MPOJYKTOB TEPMUUYECKOTO PA3JIOKEHUS U
TOpEHUSs, OTHETylalue CpeAacTBa (s MbUIM YKa3aTh BEIWYMHY HUXKHETO
KOHIICHTPAIMOHHOTO TIpejiesia pacpoCTpaHEHUs IIAMEHN ).



[Ipu omucaHuy MOXAapOONACHBIX CBOWCTB BEILIECTB HENb3sl OTPaAaHUYUBATHCA
TOJILKO TMepeuucieHneM LuQpoBbix AaHHbIX. CreayeT KOMMEHTHpPOBATh 3TU
mudpsl, a B KOHILIE CAENaTh KPaTKUHl 6b1600, yKa3aB XapaKTEpHbIE OCOOCHHOCTH
oOpalaronmxcs B MPOU3BOICTBE BEIIECTB, ONPEACTUTH HanboJee MoKkapoonacHble
BEIIIECTBA.

OOpazerr  Tabmumbl  «XapaKTepUCTHKA  BEIMIECTB W MaTepHUasoB,
oOpalaroImMxcs B MPOU3BOJICTBE) JaHA B MPUIOKEHUH 2.

2.3. OHeHKa MOKAPOB3PLIBOOINIACHOCTH CPEALI BHYTPH allllapaToB

B TexHonornyeckoit cxeme MOTyT ObITh UCIIOIb30BaHbI AMIapaThl C TOPIOUYNMHU
KUJKOCTSMHU, IPUYEM YPOBEHD )KUAKOCTU MOKET U3MEHATHCS IIPU HAIIOJIHEHNUN WIIN
pacxoxe Impoaykra. MOryr Tak »Ke€ HCIIOIb30BaTbCA MPOMYKTHI, ITOJIHOCTBHIO
3aI0JIHCHHBIEC JKUJKOCTBIO, AIIaparsl ¢ TOPIOYMMH Ta3aMU U anmnaparbl, BHYTPU
KOTOPBIX HAaXOAUTCS OJHOBPEMEHHO TOpIOYas KUJIKOCTh U ras. [loatomy BHauane
ClIeAyeT BBIACHUTH, €CThb JIA alIaparbl C IEPEMEHHBIM YPOBHEM TOpPHOYEN
KUIKOCTU. DTO OOBIYHO pe3epBYyapbl, BEPTUKAIBHBIE U TOPU3OHTAIBHBIE EMKOCTH,
MEpHUKH U Jpyrue MoJ00Hble UM anmapaTel. B Takux anmaparax Haj
IIOBEPXHOCTBIO JKUJIKOCTH BCErJa €CTh IIapOBO3AYLIHOE IIPOCTPAHCTBO.

Ecnum anmaparbl TOJMHOCTBIO 3alOJIHEHBI KUAKOCTbIO, U B HHUX HET
MapoOBO3AYIITHOTO 00beMa TO, CJIEI0BATENbHO, B aapaTax He MOTYT 00pa30BaThCs
B3pPBIBOOMACHBIC KOHIIEHTpAIMK (KpOMe TMEepPUOJ0B MycKa W OCTaHOBKH). [loutn
BCETJla anmnapaThl 3a0JIHEHbI ra3aMu 0e3 HaTu4us Bo3ayxa, pabodast KOHIIEHTpaIus
raza B anmnapare Oyner paBHa 100%. OgHako oHa MOKET BO3HMKATh B MEPUOIbBI
OCTaHOBKH W MYCKa.

HeoOxomumo onpenenuth NpU KakKUX YCIOBHUSX BO3MOXKHO 0Opa3oBaHHE
M0>KAPOB3PBIBOOIIACHON CPe/ibl BHYTPHU aIlapaToB.

K noxapoB3pbIBOOE30MAaCHOCHBIM amnmnaparaM, IpH SKCIUTyaTallil KOTOPBIX
BO3MOKEH BBIXOJl HAPYKY F'OPIOYUX BELIECTB OTHOCATCS:

- anmnapaThl ¢ IEPEMEHHBIM YPOBHEM >KHJIKOCTH («IbIIIAIINEY allapaThl);

- anmaparsl ¢ OTKPBITON NOBEPXHOCTHIO UCIAPEHUS,

- IEPUOINYECKH ICUCTBYIOLIME aNlllapaThl.

Crnenyer onpenenutb, UMEIOTCS JM TAaKHE almapaTbl B TEXHOJIOTHYECKOM
CXEME.

Ecnin B  TexHOJOrMYeCKHX ammaparax oOpasyeTcss B3pbhIBOOHACHAs
KOHIIEHTpAlusi, TO  HEOOXOJUMO  MPEMIOKHUTh  MEpbl  MPO(UIAKTUKH,

00ecreurBaoIIKe BHIMOIHEHUE YCIOBHUS TOXKAapOB3PhIBOOE30NaCHOCTH.
8



2.4. AHATU3 XapaKTEePHBIX TEXHOJIOTHYeCKUX HCTOYHUKOB 32:KUTaAHUS

[Ipy BBIACHEHMH BO3MOYKHOCTH ITOSIBIICHUS XapAaKTEPHBIX TEXHOJOTMYECKUX
VICTOYHHKOB 3a)KUTAHUSI CIICTYET:

. YCTaHOBUTh, €CTh JIM Ha JIAaHHOM IIPOM3BOJCTBE ammapaTsl, padora

KOTOPBIX CBfi3aHAa C MCIOJb30BAHUEM OTKPBITOTO OTHS, HaIpUMeEp,

TpyOuaThle I€YM, OrHEBBIE PEAKTOPHl M T.N. PaccMOTpeTh, Kak OHH

PaCIIOJIOKEHBI IO OTHOLIEHUIO K COCETHUM armaparam, peyCMOTPEHBI JIN

Mepbl, UCKITIOYAIOIIIEe KOHTAKT FOPIOYMX BEIIECTB C (haKeIoM IUIaMEHHU MPHU

aBapusix Ha ycTaHOBKe. Eciu oTcyTCTBYeT 3amiuTa, peuIoKUTh €€;

. YCTAaHOBUTb, MMEIOTCA JIM HArpeThie IMOBEPXHOCTU amIaparos, T.€.

IOBEPXHOCTH, TeMIlepaTypa KOTOpbIX mpeBbimaeT 80% TemiepaTypsl

CaMOBOCIUIAMEHEHHUS BEUIECTB, OOPAIAIOIINXCS B IPOU3BOICTBE;

. BBISIBUTb, MOJXKET JM HMETbh MECTO OIACHOE TEILIOBOE IIPOSIBICHUE

XUMHAYECKUX PEAKLINN;

. HaJlMYyue B allaparax BeEIIeCTB, HArpeTbIX JO TEMIIEPATYPHI,

IIPEBBIIAIOIIECH TEMIIEPATypy MX CaMOBOCIUIAMEHEHMs: HAJIMYUE BEILLECTB

WIA OTJOXEHUH Ha CTEHKaX, CHOCOOHBIX CaMOBO3rOpaTrbcs IMpH

CONPUKOCHOBEHHH C BO3JIyXOM, & TaKXe€ CIOCOOHBIX BOCIUIAMEHUTHCS MPHU

B3aMMOKOHTAKTE C BO3yXOM WJIM MPU CONPUKOCHOBEHHUH C BOJOW; yKa3aThb,

KAaKUe MEPOIpPUATUS CIEAYET OCYIIECTBUThH, YTOOBI UCKIIOUUTH MOJ00HBIE

VUCTOYHUKH 3aKUTAHUS,

. BBISIBUTH BO3MOXXHOCTh 0Opa30BaHUSI MCTOYHUKOB 3aKUTAHHUS OT

TEIJIOBOT'O NPOSIBJICHUS MEXaHUYECKON YJHEPTUH:

. IIPY HAJIMYUHU HACOCOB: MEPETPEBBI MTOAINUITHUKOB;

. 1P HAUIMYHUKM KOMIIPECCOPOB: HE TOJIBKO IEPErPeB MOAIIMITHUKOB, HO

U TeperpeB ra3a OT TeIUIOTHI alnadaTUUECKOro CHKATHUS;

. IIPU  HAJIWYMM KOHBEMEPOB, ammaparoB ¢ MeEMIAJIKaMu, IpH

UCII0JIb30BAaHUU CKPEOKOBBIX MHCTPYMEHTOB ISl OYUMCTKHU MTOBEPXHOCTH, TIPU

OTKPBIBAHMM JIIOKOB (CBETOBBIX M 3aMEpHBIX) Ha ammaparax, HUCKpPbl OT

MEXaHWYECKUX yIapOB U T.IL;

. YCTAHOBUTb BO3MOXXHOCTbH TIOSIBJICHHS WCTOYHUKOB 3aKUTaHUA OT
TEILIOBOIO IIPOSIBJICHUS MJIEKTPUYECKON SHEPTUM: IIPY HATMYHMU TIEPEMELIECHUS
JOVRJIEKTPUKOB - pa3psdbl CTATUYECKOTO DJIJIEKTPUYECTBA; MPU HAIMYHAH
MAaCCHBHBIX M BBICOKHMX almnapaTroB Ha OTKPBITHIX IUJIOLIAAKax (pe3epByaphl,
KOJIOHHBI U T.I1.) - pa3psiibl aTMOC(PEPHOTO FINEKTPUUECTBA.

Heobxoaumo omnpenenuTs XapakTepHble HWCTOYHMKU 3a)KUTaHUS B BalleM
TEXHOJIOTUYECKOM IIPOLIECCE, a TAKXKE YyKa3aTb, KAaKME MEpPOIPHUATHS CIEAyeT
OCYILIECTBUTD, YTOOBI UCKIIOUHUTD UX.



2.5. AHAJIU3 BO3MOSKHBIX IPHYMH NMOBPEKIEHUI TeXHOJI0TH4eCKUX
annaparoB

Anmapatel U TpyOONpOBOABI MOTYT IOBPEXIAThCS MpU 00pa30BaHUU
HOBBILIEHHOT'O J1aBJICHUS; MOSBICHUS JUHAMMUYECKUX BO3JIEHCTBUI; 00pa30BaHUs
BBICOKMX TEMIIEPATYPHBIX HANPSKCHUN B MaTepUalie CTEHOK WA OT U3MEHCHUS
IIPOYHOCTHBIX CBOMCTB MaTepuaja B Pe3yjbTaTe BO3JACHCTBUS BBICOKUX U HU3KHUX
TEeMIIepaTyp; KOPPO3UU MaTepHaia CTEHOK WU 3PO3UH (MEXaHUYECKOTO HCTUPAHUS
CTEHOK).

OTy o0O0myr cxXxeMmy aHaiu3a NpPUYUH TOBPEXKICHUN CTYIACHT OJDKEH
IPUMEHUTH K KOHKPETHBIM afapaTaM CBOET0 BapuaHTa KypcoBOi pabOThI, IpUUEM
MOKHO MJATU JABYMsI MyTSAMU: JUOO BCE BbIIICHA3BaHHbIC IPUUUHBI TOBPEKICHHI
anmnapaToB pacCMaTpUBATh JJIsl KaXA0I0 almnapara CBOEro BapuaHTa 3a/laHus, JIu0o
KOKIYI0 IPUYMHY IOBPEXKICHUN paccMaTpuBaTh Il BCEX allllapaTroB, a 3aTeM
IIEPEXOJIUTH K CIEAYIOIIEN TPUUNHE.

HezaBucumo ot M30paHHOrO0 BapuaHTa aHallM3a HEOOXOAMMO Ipeasararh,
COOTBETCTBYIOILIME MEpHI 3aAIIUTHl OT BBIABICHHBIX MOBPEXKICHUN. B kadecTBe
[IpUMepa pPacCMOTPUM CXEMy, KOIJAa HAa3BaHHBIE IIPUYMHBI ITOBPEKICHUN
paccMaTpUBAOTCS MPUMEHUTEIBHO KO BCEM anmapaTaM BapHaHTa KypCOBOU
paboTHI.

OOpa3oBaHue MOBBIIIEHHOTO JaBieHWs B ammaparax. [lpum wuccienoBanum
BO3MOYKHOCTH 00pa30BaHusI MOBBIIICHHOTO JABJIEHUS B allliapaTax Cleayer:

- YCTaHOBUTB, €CTh JIU IPUYHUHBI, IPUBOAAIINE K HAPYIICHUIO MAaTEPUAIBHOTO
OanaHca (yBeJIMYEHHE MPOU3BOAUTEIBLHOCTH HAcOCa, HEUCIIPABHOCTb PENyKTOpa,
yBEJIMYECHUE UHTEHCUBHOCTH 3aKauyku, 00Opa30BaHUE MPOOOK B pPacXOJHOW JIMHHH,
YBEJIMYEHHE CONPOTUBIICHUS IbIXATENbHON JIMHUY, YMEHBIICHUE PACX0/1a IPOIYKTA
NOoTpeOUTENEM TPU HEU3MEHHOM €r0 MOCTYIUIEHUH, TEPEKPBITUE PACXOHBIX JIMHUN
3aIBMKKAMHU, TIEPENOJIHEHUE EMKOCTEN NMPU OTCYTCTBUM INEPEIUBHBIX JUHUN WA
aBTOMATHUKHU U T.11.). Ecu kakue-1100 U3 3TUX NPUYUH MOTYT UMETh MECTO, X Ha/10
yKa3zaTh B pab0OTe U MOSICHUTh, TOUYEMY MMEHHO 3TH MPUYUHBI XapaKTEPHBI IS
JIAHHOTO cllyyasd;

- YCTaHOBUTb, MOTYT JIM OBITh SIBJIICHUS, BBI3BIBAIOIINE MOBBILICHUE
TEMIIEPAaTypHOTO pexuma paldoThl ammapata (TOBBILIEHUE TEMIIEpaTyphl
IIOCTYIIAIOIIETO B AaIlapar BeELIeCTBA, MOBBILICHUE TEMIIEPATypbl NOAOTpEeBa
arrapara, yXyAUIEHHE IPOLecca OXJIAKICHUs almnapara, YBEJIMYEHUE CKOPOCTH
HK30TEPMUYECKUX peakiuil u T.m.). Ecau kakue-mubo U3 3THX SIBJICHUN peanbHO
MOT'YyT UMETb MECTO, UX CJIIEAYET YKa3aTh,
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- YCTaHOBUTb, MOXXET JM OBITH SBJICHHE, NPHUBOASINICE K HAPYIICHUIO
HOpPMAJBHOTO TMpoliecca KOHACHCAMU MapoB (YMEHbBIIEHHWE WM MpeKpalieHue
HOJJa4u OXJIAXKJIAIOUIEH Cpe/ibl, 3arpsi3HEHNE TEMI00OMEHHONW TOBEPXHOCTH).

- YCTaHOBUTH, MOTYT JId OBITh NPUYHUHBI, MPUBOAAIIME K TMOMATaHUIO B
BBICOKOHArPEThIE aIMapaThl JICTKOKHUIIAIIMX >KUAKOCTeH. Ecaum 3To BO3MOXKHO,
OOBSICHUTH K KaKUM TTOCJICACTBUSAM 3TO MOKET IIPUBECTH.

OOpazoBaHue TUHAMHYECKHMX BO3/EHCTBUI B anmnaparax. [Ipu uccienosanuu
BO3MOXKHOCTH 00pa30BaHMsI AMHAMUYECKUX BO3ACHCTBUIA B anmapaTax He0OX0AUMO
BBISICHUTh BO3MOKHOCTh BO3HHKHOBEHHUSI THAPABIMYECKUX YIAApOB M yKa3aTh
IPUYUHBI UX BOSHUKHOBEHHS.

OOpazoBanue TeMIEPaTypPHBIX HAPSHKEHUN WM YMEHBIICHHUE MPOYHOCTHBIX
CBOMCTB MaTepuana CTEHOK ammapaToB. [Ipum ucciaenoBaHUM BO3MOXKHOCTH
oOpa3oBaHMsI TEMIEPATypHBIX HANpPSHKEHUA WM YMEHBIICHUS MPOYHOCTHBIX
CBOWCTB MaTepHaja CTCHOK alnapaToB CJEAyeT YCTAHOBUTD:

- MOTYT JId Ha MaTepuaj CTEHOK allapaTroB JeWCTBOBAaTh BBICOKHE
TEMIEPATyphl (HallpUMep, TeMIIepaTypa IJIaMeHH Meuei).

- TPEJCTABIISET JIA ONACHOCTh JAEMCTBHE HU3KHUX TEMIIEpaTyp Ha ammaparsl,
pa3MelIeHHbIE Ha OTKPBITHIX IUIOMaAKax. Eciau anmaparsl BHIIOIHEHB! U3 CTAIH U
HE UMEIOT TEIJIOU30JISIUH, IPEATI0KUTh COOTBETCTBYIOLIYIO 3aIIUTY.

OOpa3oBaHue XUMHUYECKOTO H3HOCAa Marepwia (KOppo3uu), CIeAyeT
YCTaHOBUTH 00JIAJIACT JIM KOPPO3MOHHBIMU CBOWCTBAMH MPOAYKT, HAXOSAIIHICS B
arrapare;

[To BceM BBIABIEHHBIM XapaKTEPHBIM MPUYUHAM TOBPEXKIECHUIN CIemyeT
OPOBEPUTh HAIWYUE CPEJICTB 3allUThl M MpPU HEOOXOAUMOCTH MPEAJIOKUTh
JIOTIOJIHUTEIbHBIE.

2.6. Bo3amo:kHbBIE MYTH pacnpocTPaHeHUsI MoKapa

[Ipy moAroToBKE NAHHOW TJIaBbl CIEAYET yKa3aTh, KAKHE MacCIITaObl MOXET
MPUHATH BO3HHKIIHMI TOXKap, KaK OBICTPO OH MOXKET PacCHpOCTPAHUTHCA, KAKYIO
OITACHOCTD MPEJCTABUT JIJIS AlllIapaToOB, 3IaHUI M COOPY>KEHUI, KAKOBBI MOT'YT OBITh
nocieacTBus. [locne Takoit o01el XxapaKTepUCTUKU CIISTYET:

1. YCTAHOBHUTh, BO3MOXHO, JII PACTEKaHWE TOPIOYMX KUJKOCTEH (B
ClIy4yae aBapuu WUJIM MOXape) Mo TEPPUTOPUU WU NoMellieHnto. Kakue mepbl
MIPETYCMOTPEHBI JIsl OTPaHUYEHUS CBOOOTHOTO PACTEKaHUS KUKOCTEH;

2. BBISIBUTD, HUMCIOTCA JIn Ha JaHHOM NpCANpUATHN TaKue
KOMMYHHUKAIIMH, ITIO KOTOPBIM MOXKET PaCIIPOCTPAHATLECA OIOHb IIPH ITOXKAPE;
AbIXAaTCJIbHBIC IMHHUHU, JIMHUHU IapOBO3AYIITHBIX CMGCGﬁ; JIMHUU C T'OPHOYNMHU
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KHUJIKOCTSAMHU, paboTarolMe HEMNOJIHBIM CEYEHUEM WIH MEPUOIUYECKOTO
JNEUCTBUSA: BO3LYXOBOAbl BEHTWISLMN C HAJTUYUEM T'OPIOUYMX OTJIOKEHHU Ha
BHYTPEHHEM IIOBEPXHOCTM W T.I. [Ipu OTCYyTCTBHHM COOTBETCTBYIOIIEH
3aIIMTHI 10 YKAa3aHHBIM BBIIIE HAIIPABIICHUAM, IIPEIJIOKHUTD €€.

3. YCTAaHOBHTDL, B KaKNX INOMCIHICHUAX, U IJISI KAKHUX allllapaToB CIICAYCT
YCTPpauBaTb CTAIMOHAPHBIC CUCTCMBI ITIOKAPOTYIICHUA. HpOBepI/ITB HNMCIOTC
JI1 OHHU Ha JAaHHOM IIPpOHU3BOJACTBC. HpI/I HCO6XO,ZII/IMOCTI/I 3alIUTHI aIlrapaToB
NN HOMGHIGHI/Iﬁ CTaIMOHAPHBIMHU CUCTCMAMMU ITOKAPOTYIICHUA ITPCATIOKUTD
Hux.

2.7. OnpenesieHne KaTeropuu NPpOMU3BOJACTBEHHOI0 00bEKTA M0
B3PbIBOIOKAPOONIACHOCTH

Omnpenenenue KaTeropuu IPOU3BOICTBEHHOTO o0BeKTa 1o
B3PBIBOIOXKAPOOIACHOCTU  CIEAYET TMPOU3BOJUTh HCXONd U3 OCOOCHHOCTEH
TEXHOJOTHYECKOTO TIpoIecca H YCIOBUH OKCIUTyaTallil TEXHOJOTHYECKOTO
000pyI0BaHUSI.

B cnyuyae pa3melieHuss TEXHOJIOTMUECKOTO OOOpYJOBaHUS B IOMEILEHUU
HEOOXOJUMO ONpEAEIUTh KAaTErOpUi0 IPOU3BOJICTBEHHOIO IOMEIICHUS IO
B3PBIBONOKAPHOM 1 nTokapHOoU onacHocTy 1o CIT 12.13130.2009 [3]. Onpenenenune
KaTerOpuM  CIEAYeT TMPOU3BOJUTH IMyTEM  MOCIEIOBATENbHOW  IMPOBEPKH
MPUHAJJICKHOCTH TOMEIIEHU K KaTeropusiM oT Bbiciied (A) k Husment (/). B
KayeCTBE PACUETHOIO KPUTEPHs B3PHIBOIIOKAPHOW OMACHOCTHU CJENyeT BhIOMPATH
Haubosiee HEOJAronpUATHBIN BapuaHT aBapUH, UCXOMs U3 IMPOBEJIEHHOTO aHAINU3a
II0’KAPHOM OMACHOCTH TEXHOJIOTMYECKOTO MTPOLIECCA, B COOTBETCTBUH C 33JIaHUEM Ha
KYpPCOBOM ITPOEKT.

B nmaHHOW TiIaBe HEOOXOAWMO OMPENCIUTh TMOXKApHYH  HArpys3Ky,
HAaXOJAIIYIOCS B TEXHOJIOTMYECKOM Tipuecce. Jlate omnpeneneHue MOKapHOU
Harpy3Ku, ONpPEAEInTb, YTO UMEHHO SIBIIACTCA MOXKAPHOMW HArpy3Koul B JTaHHBIX
MOMEIIEHUSIX, PACCUUTATD MOXKAPHYIO HArpy3Ky 1o Gopmyiie:

Q=XGaQY, 1)
i=1

eoe:
N — KOAUUeCcmao 20provUX U 1e2K0 80CHIAMEHIIOUWUXCSL KOMNOHEHM 8
nomeujeHuu,
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Qi — Huzwas mennioma ceopanus i-2o mamepuana, svipasxicennas 6 M/c |
K2,
Gi — macca i-e0 mamepuana, 8blpasxicentas 8 Ke.
IIpu 3TOM yaenbpHas NoKapHas Harpy3Ka OIpenessieTcs KaK OTHOLICHHE
ITOJTHOW MOKapHOM Harpy3KH K IUIOIIAINA PAa3MEILIEHUs OKAPHON HAarpy3KH:

g=2, rxe:
S

Q — nosnnas noxcapHas Hazpyska,
S — nrowaos pazmewenus noxcapHoll Hazpy3Ku.

BrruncieHHble BETWYMHBI MOKAPHOW HArpy3Kd HCTIOJIB3YIOTCS JJIsl pacyéra
TEMIIEPATYPHOI'0 BO3JICUCTBUS HA HECYIIME KOHCTPYKLUHH 3IAHUM, ONPEICIICHUS
KaTEeropuyd  B3PBIBOIIOKAPOOINIACHOCTH  IIOMEIICHUW,  OLICHKM  BPEMEHU
OJIOKUpPOBAHUSI MAapIIPYTOB 3BaKyalldd NPHU OMNPECICHUH IOXKAPHOTO PHCKA,
pacu€ra Hapsa CWI U CPEICTB, BBIACISIEMBIX JUIS TYLICHUS, pacuy€Ta BEJIMYUHBI
MaTepHalbHOIO yiiep0a npu noxapax u ap.

[Io pacuery moOXxapHOW Harpy3ku, cnaenate BbBof, coriacHo CII
12.13130.2009, 0 COOTBETCTBUM KAaTErOPUHM ITOMELIECHHS MPOU3BOJCTBEHHOIO
00BEKTA MO B3PBIBOIIOKAPOONACHOCTH.

3. HO)KapHO-TeXHI/I‘IeCKaSI IKCIIEPTHU3A TEXHOJIOTHYECKOH CXeMbI

3.1. DkcnepTH3a OrHECTOMKOCTH 31aHHUS U CTPOUTEIbHBIX
KOHCTPYKIHI

Jns  ompeneneHusi COOTBETCTBUS PAcCMaTPUBAEMOTO TEXHOJIOTMYECKOTO
mpoiiecca TpeOOBaHUSAM TOXKApHOM OE30MaCHOCTU HEOOXOIUMO TMPOBECTU
MOKapHO-TEXHUUYECKYIO SKCIIEPTU3Y MPOEKTa WM TEXHOJOTHYECKON cxembl. [Ipu
OnpeIeICHUH Tpebyemoit CTEIECHH OTHECTOMKOCTHU HE00XO0AMMO
pykoBojicTBOBaThCs PeepanbabiM 3akoHOM Ne123-D3 [4] u CIT2.13130.2012 [5].
Pe3ynbTaThl MOXKapHO-TEXHUYECKOW AKCIEPTU3bl HEOOXOIMMO CBECTU B TaOJIUILY,
dhopma KOTOpoit MpeicTaBieHa B MPUIIOKEHUH 3.

DKCIepTr3a CTPOUTENIBHBIX KOHCTPYKIIMH HEO0OXOoauMa JJisg OIpeieicHus
(hakTUYECKOM CTETNEHU OTHECTOMKOCTH 3/IaHMsl M CpaBHEHUS €€ ¢ TpeOyemoit
CTEIIEHBIO OTHECTOMKOCTH.

[IpoekTupyemMoe 3maHue JOJDKHO OBITh oOrHecTOMkuM. [lokazaTtenem
OTHECTOMKOCTH 3aHusI SBIISIETCA cTeneHb orHecTorkocTu (CO).
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[TokazarenieM OTHECTOMKOCTH CTPOUTENIbHBIX KOHCTPYKIIUH SIBJIIETCS MIPEIET
orHecroiikocty (I, MUH), a mOKa3aTeneM MOKAPHOM OMACHOCTH — KJIACC MOKapHOU
ONAaCHOCTH.

DakTUYECKUIA TIPeIesl OTHECTOMKOCTH 3aBUCUT OT MHOTHX (DAaKTOpOB, B TOM
YUCJIe OT MAaTepHUalla, BEJIUYMHBI JEHCTBYIOIIUX HArpPy30K, pa3MEPOB MOMEPEYHOTO
CEUCHMsI, XapaKTepa apMUPOBaHUs, criocoba o0orpeBa U MOXKET ObITh ONpe/eIeH
PACUYETHBIM MMYTEM U SKCIIEPUMEHTAIIBHO.

OrHecTOoMKOCTh 3[aHUSI CUUTAETCAd OOECHEYEHHOW, €CJI BBIMOIHSIIOTCS
CJIeIyIOUIUE YCIOBUS 0€30MaCHOCTH MO OTHECTOMKOCTH:

I > IItp
OCO=TCO,

eoe 11y, Il,, — coomeemcmeenno axmuueckui u mpebyemvlli npeoenvl
02HEeCMOUKOCMU  CMPOUMENbHbIX  KOHCmpykyuu, Mmun.;, DPCO, TCO -
COOMEEemMCcmeeHHO (hakmuyeckas u mpedyemas cmenenb  02HeCmoUuKOCmU 30aAHUS.

[locne 3amonmHeHuss TaOIULBI O (DAKTHUECKUX U TpeOyeMbIX Mpenenax
OTHECTOMKOCTM M KJIaccax ITOKapHOW OMACHOCTH CTPOWTENBHBIX KOHCTPYKLMU
JTAETCSl OLEHKA COOTBETCTBHSI CTPOUTEIBHBIX KOHCTPYKLUUW 34aHUs, TPEOOBAHMS
NOKapHOW O€30MaCHOCTH, a TAaKXe IPOBEPSAIOT, BBINOJIHIETCS JIM YCJIOBHE
0€30MacHOCTH  OTHECTOMKOCTH  3J1aHUsl 10  OTHECTOMKOCTM U KJlaccy
KOHCTPYKTUBHOU MOKapPHON ONACHOCTH.

[To pe3ynbpraram MOXKapHO-TEXHUYECKOW SKCHEPTU3BI HEOOXOIMMO CIEiaTh
661600061 U Pa3padOTaTh PEIICHUs, HAIIPABJICHHBIC HA MIPUBEICHNE B COOTBETCTBHE
TpeOOBAHMIM TIOKaPHOM 0€30MaCHOCTH MTPOSKTHBIX PEIICHUHN.

3.2. IIpoBepka IBaKyallMOHHBIX MYTeil U BHIXO/10B

DKcCIepTr3a dBaKyallMOHHBIX ITyTEH U BBIXOJI0B IPOBOIUTCS C 1IEJIbIO 00ECTICUCHUS
0e30IacHOM PBaKyalluu JIIOACH U3 31aHUs TP BOSHUKHOBEHUU TOXKapa.

TexHuyeckue pelnieHrs HSBaKyallMOHHBIX MyTEH M BBIXOAOB OMNPEACISIIOT TI0
IJIaHaM dTa)kel, MONMEPUYCHHBIM U MPOJ0JIBHBIM pa3pe3am, Mo oliiemMy BUAY JECTHHII,
uX JIEMEHTaM U y3JiaM, (pacagam.

B nanHOM pasnene He00X0UMO OTPEICTUTh:

1. SIBnsieTcst U BBIXOJI DBAKyaIllMOHHBIM;

2. KonndecTBO 3BaKyallMOHHBIX BBIXOJO0B U3 TEXHOJIOTUYECKOTO TIOMEIICHUS;

3. BpIcOTy U mMpuHY 9BaKyallMOHHBIX BBIXOJIOB B CBETY;

4. HanpaBneHue OTKPBITHS ABEpEN Ha MyTsIX dBaKyallHH;

6. OTnenKy cTeH, MOTOJIKOB M KOPUAOPOB Ha MyTSIX DBaKyalluu;

7. Pazmemenne 000py10BaHUs B KOPUAOPAX Ha MYTAX IBAKyaIlHH.
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Pe3ynbTaThl 5KCIEPTHU3HI IBAKYaIIMOHHBIX IyTEH U BBIXOJ0B HEOOXOAUMO CBECTH
B Ta0nuily, hoopMa KOTOPOIi peCTaBlIeHa B IPUIIOKECHUU 4 .

[Tocne Tabauibl aenaercst OOUIMil BBIBOJ O COOTBETCTBUU 3BAKYAIIMOHHBIX ITyTEH
Y BBIXOJIOB TPeOOBAHUSM HOPMATHUBHBIX JOKYMEHTOB I10 MOXapHOI 0€30MacHOCTH.

3.3. DkcnepTH3a NPOTHBOALIMHOI 321U THI

[IpoTuBOABIMHAS 3allUTa 3AAHUN MPEACTABISAECT KOMIUIEKC KOHCTPYKTHUBHBIX,
00BEMHO-TUIAHUPOBOYHBIX,  CHEIUATBHBIX W  OPraHWU3AlMOHHBIX  PEIICHUH,
HaIlpaBJICHHBIX Ha 00ECIIeUCHUE TapaHTUPOBAHHOM 3aIUThI OT 3aJIbIMJICHHUS MyTEH
ABAaKyallMu B TEUEHHUE BPEMEHHU, JOCTATOYHOIO ISl DBAKyallUuM JIOJICH, a TaKXKe Ha
CO3/IaHUE YCIOBUM U1 YCTICITHOM JIOKAJIM3AIMY U JIUKBUAAIIUM OXKapa.

OCHOBHBIM HOPMAaTHBHBIM JIOKYMEHTOM IIpM MPOBEPKE IPOTHUBOABIMHOMN
samuThl 3manuil seiasercs CIT 7.13130.2013 [6], a Taxke CIT 60.13330.2012
«OToruIeHre, BEHTUISIHS, KOHIUIIHOHUpOBaHUE» [7].

CylliecTByeT HECKOJIBKO THUIIOB CUCTEM BEHTUJISLIUM:

o FEcrecTBeHHAs BEHTHIISIINS,

o Mexannueckas BEHTUJISAIS;
o IlpuTOUYHAs BEHTWISIMS;

o BruITShKHAs BEHTWISIINA,

o OOmeoOMeHHAas! BEHTWISLINL,
o MecTHas BEHTHIIALMS,

o ABapuiiHasi BEHTWISLUS;

o IIpoTuBOABIMHAS BEHTHUIISIIUS.

Heo6xomumo BBIOpaTh W OMHUCATh THUIIBI CHUCTEM BEHTWJISALIMM, JISI BaIllero
TEXHOJIOTUYECKOTO 000PY/I0BAHUS U TTIOMEIIEHUSI.

PaboTy aBapuiiHOW BEHTWUJISILMU CIIEIYET YYUTHIBATh, €CIIM OHA OOecreueHa
PE3EPBHBIMU  BEHTUJIAITOPAMU, AaBTOMATUYECKUM IIYCKOM TIPU MPEBBIIICHUU
npeeabHO JOMYCTUMOM B3phIBOOE30MaCHOM KOHIIEHTPAIIUHU U DJICKTPOCHAOKEHUEM
1o nepBoii kareropuu HaaexxHoctu (ITY D), mpu ycnoBuu pacnosioKeHus yCTpOUCTB
JUISL ylalieHus BO3JyXa B HEMOCPEICTBEHHOW OJM30CTH OT MeCTa BO3MOXKHOU
aBapuu.

4. IlpoBepka COOTBETCTBHSI CAHUTAPHO - TEXHUYECKHUX U
3JIEKTPOTEXHUYECKUX YCTPOICTB

4.1. CooTBeTCTBHE CUCTEM OTOIJIEHUSI TPEOOBAHUSIM HOPM

OTtomnieHne — HMCKYCCTBEHHBIM 000TPEB MOMEIIICHHH C 11€JIbI0 BO3MEILCHUSI B
HUX TEIUIONOTEPh M MOAJAEPkKaHWA HAa 3aJaHHOM YPOBHE TEMIIEPATYpHI,
OTBEYAIONIEH  yCNOBUSAM  TeIuioBOoro  komdopra  W/wiu  TpeOOBaHUSIM
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TEXHOJIOTHYecKoro mpoiecca. [log oToniaeHrneM NMOHMMAIOT TAKXKE YCTPOMCTBA U
CHUCTEMBI, BBITIOIHSIONINE 3TY (DYHKITHIO.

CuctemMa OTOIUIEHUSI — 3TO COBOKYIHOCTh TEXHHUYECKUX HJIEMEHTOB,
MpeTHA3HAYCHHBIX IS TOYYEHUs, IMepeHoca 1 mepeaayr Bo Bce 000rpeBacMbIe
MOMEIIEHUSI KOJIMUeCTBa TETUIOThI, HEOOXO0IMMOTO JIJIsl TIOIJICPKAHUS TEMIIEPATYPhI
Ha 33JJaHHOM YpPOBHE.

B 3aBucumMocTu OT mnpeolsamaroniero crocoda Teruionepeadyd OTOIUICHHE
MTOMEIIEHUH MOXKET ObITh KOHBEKTHUBHBIM U JTyUYHUCTHIM.

KOHBEKTHBHOE OTOIVIEHHE — 3TO BHJ OTOIUICHUS, NPU KOTOPOM TEIIO
nepeaaeTcs 6arogaps NepeMenMBaHUI0 00bEMOB TOPSYETO B XOJIOTHOTO BO3TyXa.
K HemocrarkaM KOHBEKTHBHOTO OTOIUICHHUS OTHOCHUTCS OOJBIION mepenan
TEMIIepaTyp B MOMEIIEHUU (BBICOKAs TeMIlepaTypa BO3JyXa HaBEepXy U HH3Kas
BHU3Y) U HEBO3MOXKHOCTh BEHTHJISIIIUU TIOMEIIIEHUS 0€3 MOTePh TeIUIOBOM SHEPTHUU

Jlyuucroe oTomuieHME — 3TO BHUJ OTOIUIEHWs, KOrJa TEIUIO IEPEeAacTcsl B
OCHOBHOM H3JIyY€HHEM W B MEHBIIEH cTerneHu — KoHBekuuen. [Ipubopsl mms
OTOIUICHUS] PA3MEIAIOTCA HEMOCPEICTBEHHO MO/ WM Haj 00OrpeBaeMoi 30HOMU
(BMOHTHUPOBAHBI B MOJ WIH MOTOJOK, TAKKE€ MOTYT KPEMUTHCS HA CTEHBI WJIH MO/
ITOTOJIKOM).

Cy1iecTByeT HECKOJIBKO BUIOB OTOILICHHUS], TAKUE KAK:

o OTrHEBO3YITHOE OTOILICHUE;
« IlapoBoe oromenue;

o Boasgnoe oromieHue;

« BoznymHoe ororuieHue;

« HudpaxpacHoe orormieHue;
o JluHAMHYECKOE OTOIICHHUE;
« ['a3z0Bo€ oTOTUIEHUE.

CornacHo 3ajjaHuio, JaHHOE TMpENoaaBaTesieM, ONPEIeTUTh HEOOXOIMMOCTh
3alPOEKTUPOBAHMUS CHUCTEM OTOIUJIEHUS B TEXHOJOTMYECKOM IIOMEIICHUU B
cootrBeTcBuM ¢ TpeboBanusimu CII 60.13330.2012 «OrorieHne, BEHTWISAIUSA U
KOHJAUIIMOHUPOBAHUE BO3AYXa» [7]

4.2. OnpenesieHne Kjaacca 30Hbl B moMmeinenuu no Iy

Knaccudukaiuys mokapo- W B3PBIBOOIMACHBIX 30H B TOMEMICHUSX IIO
[IpaBunam ycTpoicTBa 3JEKTpOyCcTaHOBOK (cokparieHHo [1YD) [8] Tpebyercs
TOJIBKO JIJISl CKJIQJICKUX M TIPOU3BOJICTBEHHBIX IIOMEIIEHUH, B TOM YHUCJIE:

« 1abopaTopuii;

o KJIQJIOBBIX;

e IOJICOOOK;
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e APXUBOB.
[Ipy 5TOM yUUTBHIBAIOTCS TAKUE KPUTEPUH:
o HAUMEHOBAaHWE W  XApaKTEPUCTUKH  XPaAHALIUMXCS B  IOMELICHUH
B3PBIBOIIOKAPOOITACHBIX BEIIECTB U MaTEPUAJIOB;
¢ KOJMYECTBEHHBIH 00BEM B3pHIBOONIACHON CMECH OTHOCUTEIBHO CBOOOIHOTO
00BbeMa ITOMCIICHUS,
o HaJMYME TEXHOJOTMYECKOTO OOOpYyHOBaHUs, B MPOLECCE IKCIUTyaTalllH
KOTOPOTO BO3MOKHO Bblenienue [T wim JIBXX;
e METpaXX NOMEILCHHUS,;
e JpyTH€ B3phIBOONACHBIE (PAKTOPBHI.
OmnpeneneHue KaTerOpuM CKIAACKUX WIM IPOU3BOICTBEHHBIX TOMEIICHHI 110
I[TYD HeobxoauMo [uisi TOro, 4YTOOBI BIIOCJIEICTBUU MPaBUIBHO MOA00OPATH
3JIEKTPOOOOPYI0OBAaHHUE B T€ WJIM UHBIE 30HBI 3/1aHUS.

4.3 CooTBeTCTBHE CPEJICTB MOKAPOTYILIEHUS U U3BELEHHS O MoMKape
TPe0OOBAHUAM HOPM

OrnoBellieHre JIOAEH O MOKApe U dBaKyallds U3 ONACHOM 30HBI SIBJISIETCS
NPUOPUTETHON 3amayed JI0OOM CHCTEMBbl TOKAPHOM CUTHAIM3aUUU WA
aBTOMATHYECKOTO MOKapOTYLIEHUS. Cocras, (YyHKIHOHATBHOCTb,
HKCILTYyaTallMOHHBIE [TAPAMETPBI CUCTEMBI ONOBEIIEHUS U YIPABICHUS HBaKyalluen
moneit ipu noxape (COY D), pernamentupytrorcst HITb-77-98, CI13.13130.2009 u
®denepanbHbIM 3aKk0HOM Ne 123-D3 [9, 10, 4].

Cucrema ONOBEIIEHHWS O TMOXape — COBOKYNHOCTh OpPraHU3alMOHHBIX
MEpOTNPUATHNA, HAMPABIECHHBIX HAa OBICTPOE OMOBEIICHHUE JIOAEH O BO3MOXKHOMU
OMACHOCTH, & TAK)KE BEPOSITHBIX MYTSAX 3BaKyallud U3 37aHUS. Y CTaHABIMBAECTCS
TaKasi CACTEMa BMECTE C MOKapPHON CUTHAIU3ALUEH.

Pa3znuuaroT nsTh TUIOB CUCTEM, U UX BBIOOP 3aBUCHUT OT HOPMATUBHO- MPABOBOI
0a3bl:

1. 3BykoBO€ OIoOBelEHNE. ITO TOHUPOBAHHBIN CUTHAJ, CUTHAJIbHAS CHUPEHA U

mp.

2. CseroBoe omoBelleHHe. B KadecTBe CBETOBBIX 3HAYKOB BBICTYMAIOT
MHUTaONIUE 3HAKU C HAJMUCHIO «BBIX0OM» ¢ HAPUCOBAHHBIM YKa3aTEJIEM.

3. CBeroBoe omoBemeHrne u pedeBoe. Hapsmy co 3Haukamu «Bbxom»
OCYILECTBIISIETCS PEUYEBOE ONIOBELIEHNUE JIFOACH YePE3 KOJIOHKU O COBEPIICHUN
HEOOXOAMMBIX JCHCTBUH.

4. CBeTOBOE OINOBEILECHHUE, PEUYEBOE, MTPOCTOE 30HHOE OIOBELIEHUE U 30HHOE
OTOBEILEHUE C BOBMOXHOCTBIO 00PAaTHOM CBSI3U C JUCTIETYEPOM.
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5. CBeToBO€ OINOBEUIEHHE, PEYEBOE, 30HHOE OINOBEUIEHHE C BO3MO>KHOCTBIO
OoOpaTHON CBSI3U C JUCIETYEPOM, pealHu3alisl HECKOJIbKUX OMOBEIICHHM
OJTHOBPEMEHHO, BCE CUCTEMBI KOOPAMHHUPYIOTCS C TUCTIETUEPCKOTO MOCTA.

Kaxnoe 3manue AOMKHO 00OpYNOBaThCS TMOMHUMO CHCTEMBI OIOBEIICHHUS,
NEPBUYHBIMH CPEICTBAMU MOKAPOTYIICHUSI.

[lepBuuHbIE cpencTBa MOKAPOTYIIEHUS — CPEACTBA KOTOPBIMM MOKHO
MNOTYIIUTh WX 3aMEJJIUTh MOXkKap B CAMOM HayaJie ero pa3BUTHs, TO €CTh B TCUCHUU
MEPBBIX MUHYT.

[loMuMO mNEpPBUYHBIX CPEACTB, IOMELIEHUE MOMKET OBITh 000PYI0BAaHO
yCTaHOBKAMH aBTOMATHYECKOTO MOXKapPOTYIICHUSI.

ABTOMaTHUYECKas YCTAaHOBKA MOXKAPOTYLIEHHUS] — 3TO KOMIUIEKC Pa3JIMYHOIrO
AJIIEKTPOHHOTO U MEXaHMYECKOro 000pyJOoBaHMs, KOTOpoe oOecrnedynBaeT
BO3MOXKHOCTh HEWTpaJIM3allud BO3TOpPaHMs Ha PA3IMYHBIX OOBEKTAX KaK BHYTpHU
MOMEIIEHUH, TaK U Ha OTKPHITOM MPOCTPAHCTBE.

Bupr aBTOMaTHYECKUX YCTAaHOBOK MOKAPOTYIICHUS:

1. Ilennsie

2. TlopomikoBsie

3. T'azoBbIe

4. Bonsuble

B nanHOM paszzmene mnpemasioKUTEe CHUCTEMY OIOBEIICHUS, ONUpPasCh Ha
JOKYMEHTBI, U YKa)KUTE HEOOXOIMMBIE CPElCTBAa TOXKAPOTYIICHUS [JISl BAIlIero
TEXHOJIOTHYECKOTO TIOMEIICHHSI.
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1. TPAOUNYECKAA YACTD
PA3PABOTKA NOKAPHO-TEXHUYECKOM KAPTHI

[locne  aHanu3a  MOXKApHOM  OMACHOCTH,  pa3pabOTKU  MOXKAPHO-
MPOPHIAKTHIECKUX MEPOTIPUITHHA, OTPEEICHUS KaTErOPUU TMPOU3BOICTBEHHOTO
00BEKTa TIO B3PBHIBOTIOKAPOOIIACHOCTH, TOKAPHO-TEXHUUECKOW IKCIEPTHU3BI
poeKkTa (TeXHOJOTHUECKON CXEMbl) CIeAyeT pa3padoTaTh MOXKAPHO-TEXHUYECKYIO
KapTy, KOTOpasi BBIMOJHAETCS B BUJE YEpPTEkKa B COOTBETCTBUM C TPEOOBAHUSIMHU
ECK/] na nucre popmara Al B KOMIIBIOTEPHOM BHJIE.

[ToxapHO-TEXHUYECKAS KapTa BKJIFOUAET IPUHLMITHAIIBHYIO
TEXHOJIOTHYECKYI0 CXEMY IPOM3BOJCTBA, CXEMY pa3MelIeHUus 000pYyJIOBaHUSA H
MaTepuanoB,  (akTOppl  MOXKAPHOM  OMACHOCTH M MEPONPHUATHS IO
npotuBonoxapHoi 3ammure. (CocTaBHblE 4YacTH KapThl (mpuiokeHue 6)
1enecoo0pasHo  pa3MECTUTh  CIEAYIOUIMM  o0pa3oM:  IpUHLUIHUAIbHAS
TEXHOJIOIMUYECKasi CXeMa, CXeMa pa3MelleHus: 000pyA0BaHUS U MaTepUaoB, a MpH
HEOOXOJUMOCTH M pa3pe3 3/4aHus - Ha miomaau 2/3 ocHoBHoro ¢opmara. Ha
ocrtaBiueiics 1/3 yactu gpopmMara 1enecooOpa3Ho AaTh XapaKTEPUCTUKY MOXKAPHOU
OMACHOCTH (MPUJIOKEHUE 2) U MEPBI IPOTUBONOKAPHOM 3aIMTHI, CIEUU(DUKAIUIO
(PKCIUTUKAIIMIO) U IIITAMII.

Tabnuity MeponmpusTHil MO MPOTUBOMOXKAPHOM 3ammre (TMPUIIOKEHHE S)
1enecooOpa3sHo coBMmeniaTh ¢ Tabnuiei (akTopoB moxkapHou omacHocTu. T.e.,
yka3aB (aKkTop, OXKApHOH OMACHOCTH CIIPaBa, B IPYTOM CTOJIOIIE, COOTBETCTBEHHO,
YKa3bIBACTCSl MEPOIIPUSATHE TIO MPOTHUBOTIOKAPHOM 3aIIHTE.
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IIpuioxkenue 1
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IIpuioxkenue 2

XapakTepucTHKA BelleCTB M MATEPHAJIOB, 00PAIAIOIINXCS B POU3BOCTBE

Hanmeno- ITokazarenu nmoxapHou ONaCHOCTH

BaHUE
I'pymna | tsen, °C | tsoc, °C | tes, °C | ty, °C | t5, °C | @u, % ®s, %

rOpHOYECTH

BellecTBa
(xr/M%) | (xr/m)

Ipuioxenne 3

3KCHCpTH3a OTHEeCTOMKOCTH 3JaHUA U CTPOUTEIbHBIX KOHCprKHl/Iﬁ

Ne UYro [Ipunsaro o

TpeboBanne HOpM HOBaHU BbiB
/1 | mpoBepsaeTcs 0OBEKTY p p O6GocHoBaHUe on

IIpunoxenne 4

JKCNEPTU3A OTHECTOMKOCTH 31AHUS M CTPOUTEIbHBIX KOHCTPYKIUI

Ne Yro [TpunuaTo no
/T | TpoBepseTcs 00BEKTY
SBnsgercs nu
1 BBIXO]I
OBAKYyallUOHHBIM

TpeboBanue HOpM O6ocHOBaHUe BriBog

Kommaectso
3BaKyal[MOHHBIX
2 BBIXOJIOB U3
TEXHOJIOTUYECKO

O TOMENIeHUS
Bricotan
IUpUHA
3 | sBaKyalMOHHBIX

BBIXOJIOB B
CBETY
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Hamnpasnenue
OTKPBITHUS
JIBEpeii Ha

MyTAX
9BaKyaluu

OTnenka cTeH,
MOTOJIKOB H
KOPHUIOpPOB Ha
MyTSX
9BaKyaluu

Pasmemenue
000py10BaHus B
KOpHUIOpax Ha
IyTAX
dBaKyaluu

IIpunoxenue 5

XapaKTepl/ICTHKa nomapnoﬁ OIIACHOCTHU M 3aIIIUThbI

IMo3ummsa
Ha
cxeme

@DaKTOpPBI OKAPHOU ONTACHOCTH

MeponpusTus 1Mo 00eCcIIeYeHHIO TOXKAPHOU
0e30macHOCTH

1.0nmacHoOCTDb NOABJICHUSA
HCTOYHHKOB 32:KNTAHUSA

Ne

1.1. camoso3zzopanue 2oproyux
OMJLOJICEHULL, HaAPYUEeHUs.
mpebosarull Oeucmsyouux
Npasuil U UHCMPYKYULi 80 8pems
npoGedeHUss OSHEBbIX U
2a3001ACHbIX pabom, a makice
mpebo8aHULl NONCAPHOU
be30nacHocmu nepcoHaIoM

2.1 eepmemuunocms pazsbeMHbIX COCOUHEHU,
oyucmra 060py008arus om RUPOPOPHLIX
OMAOACEHULL, CMAYUBAHUE OTIONCEHULL 8 NPOYecce ux
yoanenus, coonrooenue npasui NOAHCAPHoOU
be3onacrocmu 6cem NePcoHALOM NPeOnPUsIMUsL

1.2 [leperpeB MOIIIAITHIKOB

2.2 cmaszka noOWURHUKO8, 000PY008aHUE CUCHEMOU
OXN1aHCOeHU.
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2. OnacHocrthb
pacnpocTpaHeHus MoxKapa

2.1 no nosepxnocmu paziusa
AHCUOKOCTIU NPU YINEUKAX

3.1 yempoticmeo ombopmosKu, CIUBHLIX TOMKO8

2.2 no

KOHCIPYKYUAM, 000py008aAHUIO,

cmpoumelbHbim

COCEOHUM 30AHUAM 6CAeOCEUe
8030eticmeus gaxena copeHust

3.2

KOHCMPYKYUll, YCMAHOBKA 3A08UNCEK OM NAOEHUs.

ocHe3auumHa 06]961601’)’!7(‘0 cmpoumenbHblx

0ae6IeHUsl 6 TUHUU

3. Bo3mo:kHbIe TPUYHHBI
MOBPEKIEHHs aNNapaToB
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Ipuioxenne 6
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