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B Hacrostmee Bpemst mpoGuiemMa 4acToThl BOSHUKHOBEHHS MOXKapoB Kak B Poccuu, Tak 1 BO BceM MH-
pe TpeOyeT y>KeCTOUEeHHs! YK€ yCTAaHOBJICHHBIX MPABHJI U BBEJCHNUE HOBBIX, KOTOPBIE ObI 0OECIICUMIIN HaH-
GosbIryro 0€30MaCHOCTh HAXOXKIACHUS JIIOACH B 3[aHUSAX WM TIOMELICHHSIX. Y YUTBHIBAIOTCS BCE ITOKA3aTelH,
B TOM YHCJIE U MaTE€PUaIbl OTJCIKH, YTOOBI IIPH BO3MOXXHOM I10Kape 00ECHEYNTh MOJIHYIO 3BAKyaIHIO JIFO-
JIe 1 MaTeprualIbHBIX LeHHOcTed. Kak mpaBmiio, puck rubeiny mpy moxape CBS3aH ¢ OMacHBIMH (akTopamu
noxapa, 71,2% KOTOpBIX, MPOUCXOIUT n3-3a JibIMa. J{bIM - 3TO OJMH M3 0c000 OIMAcHBIX (PaKTOPOB MOXKapa.
BemecTBa, KOTOpBIE BXOIAT B €r0 COCTaB MOTYT OBITh HACTOJBKO SIAOBHUTBIMH, YTO JOCTATOYHO OJHOTO
BIOXa, U CMEPTh HACTYMAeT NMPAKTUYECKH MTHOBEHHO. KOHIIEHTpamus ocob0 ONacHbBIX BEIMIECTB B JIbIME
HanpsIMyIo 3aBUCHT OT IIPOJYKTOB TOPEHHS M MaTepralia, i3 KOTOPOTO COCTOMT 3aHHE.

[o opunmambHBIM TaHHBIM MTOXKapHOH craTreTuky 3a 2010-2013 1.7, Harie Bcero noxapsl IpoMCXo-
JIAITH ¢ HAaOOJBIIMM YMCIIOM HOTUOIINX JIFO/IEH, B pe3ysIbTaTe OTpaBJICHHs NIPOIyKTaMH ropenus. 13 storo
CIIeyeT, YTO IMEHHO Ha 3TH (DaKTOpEI HEOOXOIUMO OOPaTUTh CaMOe Cephe3HOE BHIMAHHE.

Omnacuele (akropsl noxapa (O®DII) - aTo Takue GakTOPHI, KOTOPHIE MPH TOXKAPE MOTYT IIPUBECTH K
TpaBMaM, OTPABICHUSIM M JaXe T'MOENH JIIOAEH, a TakKe K MOBPEKACHUIO MMYIIECTBA M MaTepUATILHOMY
yiepOy. OcHOBHBIMH (pakTOpaMu HOXKapa SBIAIOTCS UCKPA W IUIaMsl, TTOBBIMICHHAs TEMIIEPATypa, IbIM, I10-
HIDKCHHAs! KOHIIEHTPALUSI KUCJIOPOAA, KOHIIEHTPALUS TOKCHYHBIX BEILECTB.

K BTOpHYHBIM NPOSIBICHHUSAM OMAaCHBIX (PAKTOPOB MOXKApa, BO3ACHCTBYIOIINM Ha JIOJACH W MaTepH-
JIbHBIC LEHHOCTH, OTHOCSTCSI YacTH Pa3pyLIMBIIMXCS allllapaToB, arperaTtoB, 3JaHUH B IIEJIOM, OCKOJKH
Pa3INYHBIX YCTAaHOBOK, UMEIOIINXCS 3a/IeICTBOBAaHHOW TEPPUTOPHN KOHCTPYKIMH; TOKCHYIHBIE M PAJANOAK-
TUBHBIC BEIIECTBA U MaTEpUalibl, BHIIICAIINE M3 PAa3pYIICHHBIX alllapaTOB M YCTAHOBOK; AJICKTPHUYECKUI
TOK, BO3HHMKIINK B PE3yJbTaTe BHIHOCA BHICOKOTO HAMPSDKEHHS Ha TOKOIPOBOJSIINE YacTH KOHCTPYKIWH,
anmapaToB, arperaToB.

OmnacHbIM (pakTOPOM TOKapa HAPALY CIIEPEUHNCICHHBIMH SIBIISIETCS TOBBIIICHHAS! KOHIIGHTPAINS TOK-
CHYHBIX HPOJYKTOB TEPMHUYECKOTO PA3JIOKEHHs U ropeHus. M3 TOKCHYHBIX HPOIYKTOB TOpeHHsI Hanboiee
OTIaCHBIMU SIBIISIETCSI OKcnA yriiepona. OKcup yriiepoja BCTYIAeT B PEaknuio ¢ TeMOTTIOOMHOM KpPOBH, UTO
MPUBOJNUT K MHTOKCHKALINH U JIETATLHOMY HCXOLY.

Pacuer O®II ycTaHaBnMBaeT AMHAMUKY pa3BUTHE IOXKapa, 0 TOW CTaJAWH, Koraa OyIeT TOCTUTHYTO
npenensHo nomyctumoe 3HadeHne O®DII (3ragenne ODIL, mpu KOTOPOM €ro BO3ACUCTBUE HE MPEIICTABIAET
YTPO3BI 340POBBIO YEIOBEKA M YTPO3HI yIepOa UMYyILECTBY).

Tabnwuma 1
Henonyctumele 3nauennii ODII
OmnacHelii (hakTop MmoXxapa Kputnueckue 3HaueHus
VIHTEHCHBHOCTb TEMJIOBOTO M3JIy4YEHHs 6ouiee 7,0 kBt/mM2
Temneparypa 6onee 70 rpagycos Lenbcus
MuHuMalibHas BUJUMOCTD MeHee 20m
Konnentparus CO, Gonee 0,11 kr/m’
KonnentpanusiCO 6onee 1,16:10” kr/m’
Konnentparus HCI Gomee 2,3:107 kr/m’
Konnenrpanus O, MeHee 15%

Pacuer onacHbIx akTOpoB Moxkapa HEOOXOAUMBI JJIsl BBIYMUCICHHS] BpEMEHH 3BaKyallii U PacyeToB
MOXAapHOTOo pHcKa. [IpeBbillieHne prcka HaJl HOPMATHBHBIMH 3HAYEHUSMH BEJET K OTPULATEIbHBIM TTOCIIE -
cTBUSM B (hopMe BO3pacTaHusl MOKAPHOI OMAaCHOCTH.

Jlnst aHasm3a BIMSIHUS ONACHBIX (haKTOPOB MOXKapa Ha Ka4eCTBO IBAKYALMH JIFOACH U MPOBEPKU YCIIOBHS
COOTBETCTBHIO HOPM TI0 TTOKApHOMY PHCKY BBIOpaHO 31anue Hayuno-texamdeckoi oubmoreke TITY (3 atax).

PaccmatpuBasocs 3 ciyuas. B nmepBoM citydae mokap Mpou30IIe] B YMTAIBLHOM 3aje M3-3a B3pbIBa
cucreMHoro 0Oioka komnbroTepa. [Imomans momemienus 1033,3 m2. Paccrostane Hambosnee yaaieHHON TOY-
KH OT 3BaKyaI[IOHHOTO BbIxona 99 m. KonmudecTBo moae, HaXoIAIIUXCS B ABaKyHpPyeMOM Kpauie 83 deo-
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BeKa (CTyIeHTHI M pabounii mepcoHan). PacueTHoe BpeMst 3BaKyallny C YUTAIBHOTO 3aJ1a, HAXOAAIIErocs Ha
3 sTaxke OMOJIMOTEKU COCTABIsACT 7,45 MUH.

Bo BrOpoM BapmaHTe mpennonaraioch BOSHUKHOBEHHE T0XKapa B B YMTAIBLHOM 3aJI€ JIEBOTO KpbLIa
smanust HTB. Paccrosane Hanbornee yaaneHHON TOYKH OT 9BaKyallHOHHOTO BeIxoaa okono 80 m. Kommuecr-
BO JIFOJICH, HAXOIAIIMXCS B HBAKyHPYyeMOM Kpbure 59 denoBek. PacueTHoe Bpems 3Bakyaluu C IIPaBoOTO
KpbUIa 3-ro 3Taxka OnbnmoTekn Ha 59 yenmoBek cocraniser 3,21 MuH.

B tpersemM ciydae moxap MPOUCXOAMT B JIEBOM KpbUIE 34aHMs OMOIMOTEKH B KOMIIBIOTEPHOH ayan-
TOpUH BO BpeMs 3aHATHH. CI0KHOCTH 9BaKyallld COCTOUT B TOM, UTO OJIDKANIINI 3BaKyaIl[IOHHBIN BBIXOT
3a00KMpoBaH. B paccMaTpuBaeMOM KpbUIE PACHONOKEHBI YI€OHbBIE ay JUTOPHH, B KOTOPBIX B CpPEIHEM Ha-
xomsaTcst 17 genoBek. Bpemst Bo3HHKHOBeHHS Toxkapa 12:05. Bech MOTOK 3BaKyupyeTcs K OJHOMY HBaKya-
IIMOHHOMY BbIXOAy. PaccTosiHus oT Hambosee yAaleHHOH TOYKH 10 BaKyallMOHHOTO BBIXOZA OKOJIO 64 M.
Yucio 3BakynpyeMbIx cocTaBiseT 154 yenoseka. PacueTHoe BpeMst 3BaKkyanuu ¢ 3-To 3Taka IpaBoTo KpPbI-
na HTB Ha 154 wenoBeka cocraBisier 18,56 muH. HampaBnenus sBakyalwu Iisl OTIMCAaHHBIX CIIEHAPHCB
MIPEACTABIEHO B PUCYHKE 1.
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Puc. 1. Hanpasiienue 3Bakyanuu Jyisi TpeX CUEHApUEB

3areMm cornacHo @enepansHoMy 3akoHy OT 22 utoins 2008 roga Ne 123- @3 «Texnuueckuii permna-
MEHT O TpeOOBaHUSX IMOXKapHOH OezomacHocTU» B pepakuuu DenepanbHoro 3akona or 10.07.2012 r. Ne
117-®D3 Ha OCHOBaHMM PaCCYMTAHHOI'O BPEMEHH 3BAKyalllH [UIsl TPEX ClIydaeB ONpeessioch He00X0IumMoe
BpEMsi IBAaKyaluH JUIsl KaXJIOr0 Cllydas ¢ yUYeTOM pa3BUTHs OoNacHbIX (pakTopoB noxapa. Pacuer npoBoui-
Csl 10 KPUTUYECKOU MPOJOIDKUTENLHOCTH MOKapa Uil KPYroBOTO PaclpoCTpaHeHHs! IUIAMEHH 110 TOBEPXHO-
CTH PaBHOMEPHO PacIpEeAeIeHHOT0 B TOPU30HTAIBHOW IUIOCKOCTH TOPIOYEro Marepuaia, Mo KaXIOoMy H3
OMacHBIX (haKTOPOB MOXKApa — I10 MOBBIILIEHHOW TeMIIepaType, MoTepe BUAUMOCTH, MOHIKEHHOMY COJlepKa-
HUIO KUCJIOpoAa, nomyctumoe coaepxanue CO,, nomyctumoe conepkanue CO, HomycTUMOE Coep KaHue
HCI. Pacyer nokasai, 4To NpH CIIOKHUBILICHCS T0)KapOOIaCHON CHTYalllH, B pe3yJIbTaTe rOpEeHHs MPOUCXO-
IUT BbLIeeHue yriekuciioro raza CO,. JlaHHBIH (akTOp MPeacTaBIseT BHICOKYIO OMACHOCTH JUIs DBAKyHU-
PYEMBIX JOJIEH.

JIyist HarJIsIIHOTO MPEACTABIICHUS Pa3BUTHs KaXIoro (akropa B KoMmruiekcHo# nporpamme CUTUC:
BUM noctpoens! ux rpaduku (pucyHok 2 — pucyHok 11).
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W3 rpadukoB BUAHO, 4TO Ui 3 3Taxka OMOIMOTEKE B CIydyae MoXKkapa yrpo3y JKU3HU M 310POBBIO Ha-
XOJISIINXCS B 3IaHUU JIFOJIEi HecyT Bce (DaKTOpPhI, KPOME BBIICIEHHS COJISTHON KHCIIOTHI B TIPOLIECCE TOPEHUS
MaTepUalloB OTAENIKH.

Heobxoanmoe Bpemst sBakyauuu ¢ ydyerom BozzaerictBust ODII cocraBuino 1 muH 2 c. Paccunrannoe
HEoOX0AMMOe BpeMs 3BaKyalllH TakK e NOATBEpXkIeHo pacuetamu B mporpamme CUTHC: BUM.

Jlns nepBoro creHapus NPOBEIEHHbIE PacueThl MOKa3bIBAOT, YTO JIOAU U3-3a BO3AECUCTBHS ONACHBIX
(haxTOpOB TOXKapa (TMOBBIILICHHAS TEMIIEpaTypa, BhIJIEJICHNE YIIIEKHCIOT0 Ta3a, YIrapHOTO rasa, 3aabIMICHUS
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U IIp.), CAMOCTOSATENILHO 3BAaKyHPOBATHCSI HE CMOTYT, YTO MOKAa3bIBA€T Pa3HUIA HEOOXOAMMOIO BPEMEHH

9BaKyalllu C pacueTHbIM BpeMeHeM. Ha rpadukax mo kpurnueckoid nponosnkurensHoctn ODII BuaHO, 4To

C TEUEHHWEM BPEMEHH YBEJIMYMBACTCS BBIJEJICHUE YIJIEKHUCIIOrO ra3a, yrapHoro rasa, MoBbILIaeTCs TeMIepa-

Typa, YMEHBIIAETCS COJIepKaHNE KUCIOPO/Ia B TOMEILICHUH, HE U3MEHSIETCSI CO/IEPIKAHUE COISTHOW KHCIIOTHI.

Jlyist BTOpOTO crieHapus pa3HHULAa B HEOOXO0AMMOM M PacueTHOM BPEMEHH 3BaKyalluy TakKe YKa3bIBa-
€T Ha BO3/IeHiCTBHE ONACHBIX (PAaKTOPOB MoKapa.

Jlist Tperbero, Hanboee CI0XKHOTO Cilydas, KOr/ia B y4eOHOM KpbUIE TPETHEro dTayka MPOUCXOANUT
MOXap B KOMITBIOTEPHOH ayAUTOPHUH M 3a0J0KMPOBAH OAMH 3BaKyallMOHHBIN BBIXOJI, PA3HHUIIA MEXIy pac-
YETHBIM M HEOOXOAMMBIM BPEMEHEM 3BaKyalll 0co00 Benuka. KoamdecTBO 3BaKyHpYEMBIX IPEBBIIIACT
mdpy B 150 genosek. IIponecc 3Bakyanun Takxe YCIOXKHIETCS Y3KHMH, IO CPAaBHEHHUIO C IPYTHUM HCCIIe-
JyeMbIM KpPbUIOM, 110 IIUPUHE NMPOXOJaMHU U IBEPbMHU. B JaHHOM ciryyae BO3MOXKHBI YEJIOBEUECKHE NTOTEPU
OT AEHCTBUS TOKCHYHBIX BEIECTB, BBIAEISEMbIX IIPH MOXape, Ha OpraHu3M 4enoBeka. He uckiodaercs u
MTAHUKA, KOTOPasl TAK)Ke YCIOXKHUT MPOLIECC CIIACCHNUS JIFOACH.

[osTomy, asst Gosyiee yCIEIIHOTO CTEYEHHs! OOCTOSTENBCTB HEOOXOAMMO COZIEPIKaTh JBAKyal[MOHHBIC
MYTH B UCIIPAaBHOM M HE 3arpPOMOXKIIEHHBIM COCTOSHHEM, B TIOCJIEYIOIIEM PEMOHTE HMCIIOIb30BaTh HaMEHEee
TOKCHYHBIE M OIAacHbIC JJIsl 30POBbs JIIOJICH MarepHalibl OTAENIKH, Y)KECTOUHTh KOHTPOJIb 33 COONIONECHUEM
NPaBHJI IOKapHOH 0E3011aCHOCTH, UMETh CPE/ICTBA MIEPBHYHOTO TYHICHHS T10XKapa, CPEICTBA MHANBHAYAIbHOM
3aIUTHI, IPOBOANTD 00s13aTeIbHBIE MHCTPYKTAXKHU KaK C COTPYIHUKAaMU OMOJIMOTEKH, TaK U C yJaluMHCS.

3areM, B NpOILIECCE PACUETOB WHAMBHUIYAIBLHOTO ITOKapHOTO PHCKa, CTajJO IOHATHO, YTO YCJIOBHUE

TexXHU9IeCKOro periaMeHTa He COOJIOAaeTCs], a MHINBHAYAJIbHBIH PUCK MIPEBBIIIAET HOPMATHBHBIIN MOKa3a-

tenb B 0,72 paza.

JIyis IOBBIIIEHNST KaueCcTBA 3BaKyallud M3 MHOTO3TaKHBIX 34aHHH HEOOXOIMUMO NpHBJIECUEHHE OOJIb-
IIEr0 YUCIa TEXHUKH U CIICNUAIBHBIX CPE/ICTB, @ TAKXKE OTPabOTKa AEHCTBUII 110 IBaKyalluu U COOIIOAECHHIO
MIPaBWII TTOXKAPHOU OE30MaCHOCTH B 3AaHUH OMOIUOTEKH.

YToObl YMEHBUINTh BEJIMYMHY T0KAPHOTO PUCKA, HEOOXOJMMO YCTpaHEHHE NPUYMH €ro BO3pacTta-
HU, KOTOPBIC MOT'YT 6I)ITb pcajin30BaHbl 3a CYET COBECPIICHCTBOBAHUA TEXHUYCCKUX CUCTEM U MOBBINICHUSA
npodeccuonanuzMa rnepcoHasa Oubnmnorexku. HeoOXoanMo NOCTOSIHHOE NPOBEAEHHE WHCTPYKTaXEH 110
TEXHHUKE 0€30I1aCHOCTH M IPaBHJIax MOKapHOi 0E30I1aCHOCTH 1101 JIMYHYIO TTOAIHCE.

Taxoke, B KauecTBe JOIOJHUTEIBHBIX PEKOMEHIALNH, B MOMEHT MPOBE/ICHNSI PEMOHTA, ISl OTAEIKH
UCIIOJIb30BaTh TOJIBKO pa3pell€éHHbIe HOPMATHBHBIMH JIOKYMEHTaMH Marepuaibl. 3a COOJIOIEHHEM BCEX
TpeOOBaHMH HEOOXOANM ITOCTOSHHBIN KOHTPOJIb co cTopoHb! Otaena [ToxkapHoii bezomacHocTi yHUBEpCH-
TeTa, MOXKApHOU MHCIIEKIUH 1 coTpyaankoB ['Y MUC no obmacTi.

B kadecTBe mMpakTHYECKHX PEKOMEHMAIMU TI0 CHIDKEHHWIO BPEMEHHU 3BaKyallM JIIOJEH U3 37aHHA
OHOIMOTEKH B Cilydae BOSHUKHOBEHUS MOXKapa:

e  [OBBIIIEHHE YPOBHS TOTOBHOCTH NEPCOHANIA OMONMNOTEKH K AeHCTBUAM B croxusLieiics YC;

e Cozep)KaHMe IyTel 9BaKyaly B UCIIPABHOM COCTOSIHHH, HE MX 3arPOMOXKIATh MEOEIBIO 1 IPYTHMHU TIPEMETaMH;

®  peryJsipHOE NPOBEACHHE YUCHHI, COTJIACHO MTPEACTaBICHHOMY ILIaHY;

®  PEKOMEHOBaTh OO pacmucaHus: He iaHupoBath 100% 3amoyiHeHHWe ayauTOpHil 3-ro dTaka OHO-
JIMOTEKH (PEKOMEHIOBaHHBIN ypoBeHb 3anoiaHeHus - 80 %);

e  QJIMUHHCTpALMH NPOBECTH ONTHMHU3ALMIO y4eOHOro mpoliecca Ha JaHHOW IUIOMIaIN MCXOMs W3 ycTa-
HOBJICHHOHM YHCIJICHHOCTH (IIPOLIEHT JOJDKEH OBITh YCTAHOBJICH MCXO/S N3 BO3MOXKHOM BEJMYUHEI ITOTE-
pu ipu cnoxwusieiics YC).
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