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BBenenne

JucuunnuHa «be3ornacHOCTh JKU3HENEATENBHOCTH» OTHOCUTCS K JHUCHUUIUIMHE 0a30BOM
yacti. OHa HampaBieHa Ha (GopMHUpOBaHHE OOLIEKYJIBTYPHBIX U  HPOQecCHOHATbHBIX
KOMITETEHIINN, 00YJarOIUXCsl B TPOIIECCe BBHITIOIHEHUS paboT, onpeaeneHusx I'OC BO.

Metoauueckue yKkazaHUsl COCTaBJIEHbI HA COBPEMEHHOM HAayYHOM YPOBHE U pacCUMTaHBI
Ha CTYAEHTOB, 10 HanpasieHuto 15.03.02 TexHonornueckue MaluHbl 1 000py10BaHUE.

[locnenoBarenbHOCTE TEM COOTBETCTBYET JIOTMUECKOW CTPYKTYpE €€ IPOXOXKICHMS.
[Ipennaraemple METOOMYECKHE YyKa3aHUS COAEpXaT MaTepuan, KOTOPbIH pEeKOMEHAyeTCs
UCIIOJIb30BaTh CTYJEHTAM IIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM.

JUis MOATOTOBKM K MPaKTUYECKUM 3aHATHSM CTYACHT JODKEH H3Y4YMTh MaTepuai Io
COOTBETCTBYIOILIEH TEME, MCIIONb3ysl OCHOBHYIO U JIONOJHUTEIBHYIO JIUTEpaTypy, a TakKkKe
WCIIONB3Ys nepuoandeckue nznanus CMU.



TEMA 1. PU3HOJIOI'MYECKHUE OCHOBBI ’KU3HEAEATEJIBHOCTH.

IIpakTuyeckoe 3ansaTue 1. [lpeamer u 3axaun kypca BAK/L.

He.]'lb S3AHATHA: U3YUYUTH LICJIb, 3aHATUC JUCHUIIJINHBI.

3HaHUS M YMeHMs, IpHoOpeTaeMble CTYIeHTOM B pe3yJIbTaTe OCBOEHHUS TeMbI
3HaTh: NpUEMbI IEPBOW MOMOIIM, METObI 3AIIUTHI B YCIOBUSX YPE3BbIYANHBIX CUTYALIUM
METOJbl 3aIIUThl B YCJIOBUAX YpPE3BbIYANHBIX CHUTyalluil; NpaBWJa TEXHUKH OE30MacCHOCTH,
MOKapHON 6E€30MacCHOCTH U HOPMBI OXpaHbl TPyAa Ha MPEAIPUATHIX
YMeThb: UCNONB30BATH MPUEMBI IEPBOM MOMOIIM, METO/IbI 3aLIUTHI B YCIOBHUSIX YpPE3BbIYANHBIX
CUTyalui;
CJIEIUTH 32 BBIMOJTHEHUEM MTPABUII TEXHUKH 0€30MaCHOCTH, MPOU3BOJICTBEHHON CAHUTAPHH,
MOKapHON 0€30MaCHOCTH U HOPM OXPaHbI TPYJla Ha MPEATNPUATUIX

HaumeHoBanue (popMUpyeMbIX KOMIIETEHIHH

Kon DopMyTHPOBKA

VK-8 Croco0eH CO3/1aBaTh U MOJICPKUBATH B TOBCETHEBHOW YXKU3HH U B
poheCCUOHABHOM eATeNFHOCTH O€30TacHbIe YCIIOBUS KU3HEACSI TETbHOCTH IS
COXpaHEHUs MPUPOIHOMN cpejibl, 00eCIeueHUs] YCTOWYMBOTO Pa3BUTHS OOIIECTBA,
B TOM YHCJIC IIPY YTPO3€ M BOSHUKHOBEHUH YPE3BHIYANHBIX CUTYAllUH U BOCHHBIX
KOH(DIIUKTOB

OIIK-10 CHOCOOCH KOHTPOJIMPOBATh U 00eCIIeYnBaTh MPOU3BOICTBEHHYIO U
HKOJIOTMYECKYI0 0€30MacHOCTh Ha pabOUYNX MECTax

AKTyanbHOCTB TeMbl. [locie u3ydeHus: TeMbl CTYACHT JOJIKEH OCO3HATh, YTO 0€30MacHOCTh
JKU3HECITEILHOCTH SIBJIIETCS CEphe3HOM MpoOjIeMol COBpPEeMEHHOCTH B mporecce wu3yueHUs
MaTepuaia JEKIUHA MPENoIaBaTeslb JOKEH CTPEMUTHCS BBIPAOOTATh y CTYACHTOB M HICOJIOTHIO
0€30IMaCHOCTH ¥ O€30IIACHOTO MBIIIUICHUS U IIOBCACHUS.

TeopeTnyeckast 4acTb

C nosBieHueM Jrojieil Ha 3emiie HauajaoCh BIUSHUE UX JCATEIHHOCTH Ha OKPYKAIOUIYIO CPEIY
C moMoIIpI0 KaMEHHBIX OpPYAMH TEpPBOOBITHBIC JIFOAW HAvajld IMpeBpamiaTh OOBEKT W IMPOIECCHI
MPUPOIBI C UX HATYPATBHOTO COCTOSIHUS H HA IITYYHBIXH.

B mHacTosiiiee BpemMs B3aMMOJICHCTBHE YEJIIOBEKa C MPUPOJON OrpaHUYUMBAIACH TOJBKO
OunoormueckuM OOMEHOM BEIIECTBAMHU M Ha ITOH CTAJUU YEJIOBEUECKOE 00IIecTBO U Onocepa B
COBOKYITHOCTH  TIPEJCTaBIISIIM  COOOW  (PYHKIIMOHAIBHO  HE  3aMKHYTYIO  TJ100ajJbHYIO
COIIMOEKOCHUCTEMY, B KOTOPOU c1adble aHTPOMOTEHHBIC BO3CHCTBHSI HE MOTJIA BBI3BATh 3aMETHBIX
W3MEHEHUI B OKPYXKaIOIIEeH Cpeaoid.

OrpoMHOE TPOU3BOJCTBO OPYXKHSA, YBEIWYEHUE KOJMUYECTBA ATOMHBIX JJIEKTPOCTAHIIUM,
ypOaHm3aIus, KoJoccallbHas HACBIIIEHHOCTh WHQPACTPYKTYpOH, THUIEPTPOPUUESCKUN pa3BUTHE
ABTOMOOMJIBHOTO TPAHCIOPTa, XUMHUYECKUX U JIp. Jpyrux BpeIHBIX MPOU3BOJCTB CYIIECTBEHHO
W3MEHWIH Ka4eCcTBO cpeibl (BOABI, BO3ayXa, MOYBHI, KJIMMaTa W JPYTHX XapaKTEPUCTHUK CPEIIbI),
CJIeNIaliv KU3Hb YeJIOBeKa 00Jiee OMacHbIM, a MEPCIEKTUBBI - HE JIYUIIIHM.

MHorue y4eHble CBA3BIBAIOT YBEJIMUYEHUE CTUXMUHBIX OCICTBUN C JESITEIBHOCTHIO YEIOBEKA
HeoOxomumo 3amymatbest Han (aktom, uro ¢ 1960 mo 1990 rr koau4ecTBO KaTakIu3M Ha 3emiie
YBEIUYWIIACh BABOE M MPOJOJDKAET PACTH HEpalMOHAJIbHAS XO3SIMCTBEHHAs JI€ATEIbHOCTD,
MHOTOKPAaTHO yCHJIMT-HAa JOCTHKEHUSMH HAayyHO-TEXHHYECKOrO IIporpecca, IMpuBela K
MOBPEXKICHUIO U UCTOIIECHUIO MPUPOJHBIX PECYpPCOB, U3MEHEHHUSI PEreHEePaMOHHBIX MEXaHU3MOB
ouocheprr, aepopmanmu CPOPMUPOBAHHOTO HA TPOTHKEHUM MHOTHX MHJUIMOHOB  JIET
€CTECTBEHHOI'0 KpPYroBOpPOTa BEIIECTB M SHEPreTHUECKUX IOTOKOB Ha IUIAHETE, HapyIICHHE
JUHAMHUYECKOTO PABHOBECHS TJIOOAJIBHOW 3E€MHOM COIIMOAKOCHUCTEMBI pe3yjbTaTe HadajaocCh
Iporpeccupylomiee papytieane ouocdepsl MmIaHeThl, TPO3UT CTaTh HEOOPATUMBIM M TIPUBECTU B
OmmkaimemM OyaymieM K TaKOW CTENEHU Jerpajalii OKPYKAroIled cpeapl KOrja OHO CTaHET He
MPUTOJHOCTH UM IS JAJIbHEHUIIErO CYIIECTBOBAHUSA JtoAei VTak, Ha TpEeTHIl COBPEMEHHOM CTauu
B3aUMOJICHCTBUSL OOIIECTBA HW TPHUPOABI IIOOANbHAs 3€MHAas  COIMO’KOCHUCTEMBI — CTajia




(byHKIMOHANIBHO 3aMKHYTOM OHa TepsieT ClIOCOOHOCTh K €CTECTBEHHON caMO Peryssiiuu [ naBHbIM
€€ PEryJsITOpPOM Tereph JOKHO CTaTh OOMIECTBO, M OT TOTO, KaK OHO Oy/ET BBHIMONHATH (PYHKITHH
10 OXPaHbl OKPY’KAIOIIEH Cpeibl, 3aBUCUT JIFOJCH.

Bonpocsl u 3axanus:
ba30BbIi1 ypOBEHb

. [IpoGiema 6€30MaCHOCTH B COBPEMEHHOM MHpE.

. OCHOBHBIE 3JIEMEHTHI MUPOBO33PEHYECKON KOHLEMIUH 10 O€30IMaCHOCTH KU3HEAEATEIbHOCTH.
. OOBEKTHBHBIC MTPEMOCHUTKY BO3HUKHOBEHUS HAYKH «be30MmacHOCTh KU3HEIEATEILHOCTIY.

. IlonsiTue 6e30macHOCTH.

. I'on poxnenus nayku BX/I.

. Hatb onpenenenne Hayku BX]I.

. OcHoBnas nenp Hayku BXK/I.

. Ctpykrypa Hayku BX/I.

. O6wexT m3yuenus BX]/I.

10. TIIpenmet uzyuenust bXK/I.

11. Ilpuunnbl Bo3HUKHOBEeHMs Hayku BXK/I.

12. JleaTenbHOCTh OpraHU3AIlMi, CBSI3aHHBIX C OOecTieueHHeM Oe30MMacHOCTH B COBPEMEHHOM
MHUDE.

13. Hayunsle 3agaun BXK/I.

14.  CpenctBa no3nanus B BXK/I.

O 0 IO DN W~

I1oBBIIIEHHBIN YPOBEHb

1. ChopmynupoBath npakTuaeckue 3anaun bXK/I;

2. O60ocHOBaTh 6 >IEMEHTOB COBPEMEHHON MUPOBO33PEHUECKON KOHLICTIIINH.

3. Conepkanue u cTpykrypa kypca bXK/I.

4. Ponb, mecto 1 3aaaun b)XKJ[ B moAroTOBKE CIIEMAIMCTOB SKOHOMHUCTOB.

5. YenoBek Kak BaykHeilIIee 3BeHO CUCTEMBI «YEJIOBEK - Cpeia OOUTaHUS.

6. ChopmynupoBaTh IPUHIIUIIEI TUTHON 0€30MACHOCTH U OE€30MACHOCTH OKPYKAIOIIHUX.

CHuCOK JIUTEepaTyphl, peKOMeHyeMblii K HCNO0JIb30BAHHUIO 10 TaAHHOI Teme
OcHoBHas1 JiuTEepaTypa:
1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh Xu3HEAEATETLHOCTH JICKTPOHHBIN
pecypc : yueoHoe nocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura naxonutcs B 6a3oBoii Bepcun ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUIIPOB HEOTPAaHHUEHO
2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTb XKHU3HEAEATETLHOCTH IIPU
HKCIUTyaTal[M CUCTEM U COOPYKEHUH BOJOCHAOXKEHUS U BOJOOTBEIEHHS DJIEKTPOHHBIN pecypc :
YuebHoe nocobue / JI. 1. CokomnoB. - be3omacHOCTb KU3HEeIeATENFHOCTH MPH SKCIUTyaTalluu
CUCTEM U COOPYXKEHHH BogocHa0keHus u BogooTsenenus,2023-09-10. - Mocksa : Unadpa-
Wnxenepus, 2018. - 136 c. - Kuura Haxoaures B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIPOB HEOTPAHUUYEHO
JlonoiHUTeIbHASI JIUTEepaTypa:

1. benos, C. B. bezonacHOCTh KU3HEACATEILHOCTH U 3alIUTa OKPY KoLl cpebl (TexHocepHas
6e3onacHocTh) : yueOHuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. - (bakanasp. bazoBslii Kypc). -
Ha yueOnuke rpud: Pex.MO. - bubmumorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emmutsipos 1

2. Dkonorus U 6€30MaCHOCTb KHU3HEEATENbHOCTH : yuel. mocobue /i By3oB / [Kpusomeunn 1. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : un.



- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIuIIpoB HEOTPaHUUEHO
HNuTepHeT-pecypebl:
1 http://window.edu.ru/ — eamHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuterckas OnOIMoTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KATAJIOT aCCOIMAIIMH YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe

TEMA 2. BIUSAHUE OITACHBIX U1 BPEITHBIX ®AKTOPOB HA 310POBBE.
NMPAKTUYECKOE 3AHSITHE 2. OIEHKA PAJTMAITMOHHOM OBCTAHOBKH

He.]'[]: SaHATUA: N3YUYHTH IpaBujia NMOBCACHHUA Ha MCCTHOCTHU 3apa>KeHH0171 paarnOaKTUBHBIMU
BCIICCTBaAMH, B CBA3U C BO3MOKHBIM ITPUMCHCHUEM SAJICPHOIO OPYIKHA.

3HaHusA M yMeHusl, npuodpeTaeMble CTYAeHTOM B pe3yJIbTaTe 0CBOCHHUS TeMbl
3HaTh: NpUEMBbl NEPBOM MOMOIIY, METOJIbI 3aILUTHI B YCIOBUAX YPE3BbIYAHBIX CUTYalluI
METOJbl 3aIlIUThl B YCJIOBUAX YpPE3BbIYANHBIX CHUTyaluil; IpaBWJIa TEXHUKH OE30IIaCHOCTH,
HOXKapHOW 6E€30MaCHOCTH U HOPMBI OXpaHbl TPy/1a Ha IPEANPUATHIX
YMerb: HCIONB30BATH PUEMBI IEPBOM MOMOIM, METO/BI 3AIUTHI B YCIOBUAX YPE3BbIYANHBIX
CUTYaLUl;
CJIEIUTH 3 BBIMOJIHEHUEM MIPABUJI TEXHUKH 0€30I1aCHOCTH, POU3BOICTBEHHOM CAaHUTapHH,
HOXKapHOW 6€30MaCHOCTH U HOPM OXPaHBbI TPYyAa Ha MPEeIIpUATHIX

HanmenoBanue ¢GopMupyeMbIX KOMIIETEHIHH

Kon DopMyTUpPOBKa

VK-8 Croco0eH COo3/1aBaTh U MOMEPKUBATH B TOBCETHEBHOW YXU3HH U B
poeCCUOHAIBHOM EATEILHOCTH 0€30IaCHbBIC YCIIOBUS JKU3HEACSITCIbHOCTH IS
COXpaHEHUs MPUPOIHON Cpejibl, 00eCIeUeHUs] YCTOWYMBOTO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE TIPH YTPO3€ ¥ BOSHUKHOBEHNH YPE3BBIUANHBIX CUTYaIlNi 1 BOSHHBIX
KOH(DIUKTOB

OIIK-10 croco0eH KOHTPOIUPOBATh U 00ECTIEUNBAThH IIPOU3BOJICTBEHHYIO U
9KOJIOTHUECKYIO 0€30I1aCHOCTh Ha pab0dYHX MECTax

JlokazaHa HEOO0XOAMMOCTh KOHTPOJS YPOBHS PpaJMOaKTHBHBIX BEIIECTB B aTMocdepe,
ruapocepe u nmrochepe. B Hacrosimee Bpems chopMynHpoBaHbl OCHOBHBIE HETaTHUBHBIC
MOCJEACTBHS BO3JACUCTBUS paJAMAIMOHHBIX (DAaKTOPOB Ha OpraHu3M yeinoBeka. VIMEHHO MO3TOMY
W3y4eHUE JaHHON TEMBbI SIBJISIETCS aKTyallbHbIM.

Teopernyeckasi 4acTb

30Ha pagMOAKTHBHOIO 3apa)KeHMsi — OTO TEPPUTOPHs, MOJABEPIIIASCT 3aPAKEHUIO
pPaZMOaKTUBHBIMM BEILECTBAMHU B pe3yJbTaTe MX BbINAJEHHUS TOCIE HAa3eMHBIX (IIOA3EMHBIX) U
HU3KHMX BO3YLIHBIX SIIEPHBIX B3PBIBOB.

[Topaxatomiee neiicTBre paMOaKTUBHBIX BELIECTB OOYCIOBIMBAETCS B OCHOBHOM I'aMMa-
U3lly4eHHeM. BpenHoe BO3IEHCTBHE MOHU3MPYIOLIUX W3IYyYEHUN OLEHUBACTCS 030M H3IIy4EHHUs
(mo3oii oOmyuenuss — JI), T.e. DHEpPrued HTHX JIydeld, MOIJIONIEHHOW B eIWHHIE OO0BheMa
00JTy4aeMoro BeIIeCTBa. DTa SHEPTUsl U3MEPSIETCS B CYIIECTBYIOIIUX J03UMETPHUECKUX TPUOOpax
B peHtrenax (P).

OObIuHO 103y 00yUYEHHSI ONPEICIAIOT 32 KaKOH-INO0 MPOMEKYTOK BPEMEHH, Ha3bIBaEMbIN
BpeMeHeM 00rydeHus (Bpems IpeObIBaHUS JIFO/ICH Ha 3apayKEHHON MECTHOCTH).

JUid OLEHKM MHTEHCUBHOCTH TIaMMa-U3JIy4eHMs, MCIIyCKaeMOIro paJnOaKTUBHBIMU
BELIECTBAMM Ha 3apaKEHHOW MECTHOCTH, BBEJECHO IIOHATHE «MOIIHOCTh [03bl H3IIyUYECHHUS»
(ypoBeHb paauanuu). MOIHOCTh 1036l U3MEPSIIOT B peHTreHax B yac (P/4), HeOGomnbIre MOITHOCTH
JI03bl —



B MUJUTMUpPEHTreHax B yac (MP/4).

[TocTeneHHO MOLHOCTHU 103blI U3Ty4YeHHUH (YPOBHU paJualvy) CHUXKaroTcs. Tak, MOIHOCTH
J103b1 (YPOBHU paJiMaliii), 3aMEpEeHHBIC Yepe3 OJIMH Yac MOocie Ha3eMHOTO SZIEPHOTO B3phIBa, Uepe3
JIBa yaca yMEHbIIATCs BABOE, CILyCTs TpHU 4aca — B 4 pasa, uepe3 ceMb yacoB — B 10 pa3, a yepes
49 yacoB — B 100 pas.

CreneHb paJiMOAKTUBHOTO 3apa)K€HUsI U pa3Mephbl 3apakKCHHOT0 ydacTKa paJlOaKTUBHOTO
cleqia Ipy SAEPHOM B3PBIBE 3aBHUCST OT MOIIHOCTH M BHJIa B3pbIBa, METEOPOJIOTUYECKUX YCIOBUH, a
TaK)Ke OT XapaKTepa MECTHOCTH M TpyHTa. Pa3Mepsl paJlnOakTUBHOIO Cliefia YCJIOBHO JAEISAT Ha
30HBI:

30Ha omacHoro 3apaxeHus. Ha BHemHell rpaHuie 30HBI J03a paavaluu (C MOMEHTa
BBITA/ICHUS] PAIMOAKTUBHBIX BEIIECTB M3 O0JIaka Ha MECTHOCTh A0 MOJHOTO HMX paclaja) paBHa
1200 P, ypoBeHb pagmanuu uepe3 oJuH dac mocie B3pbisa — 240 P/u;

30Ha CUJILHOTO 3apakeHus. Ha BHemmHei rpanuile 30HbI 103a panuaiun — 400 P, ypoBenb
paauanuy 9epe3 OJHH Jac rmocie B3poiBa - 80 P/4;

30Ha yMEpeHHOro 3apaxeHusi. Ha BHemHel rpanuiie 30161 103a paguanuu — 40 P, ypoBeHs
paauanuy yepe3 OJIMH Yac mocie B3phiBa - 8 P/u.

Bonpocsl u 3ananus:
ba30BbIi1 ypOBEHb

3amanue 1.

B pe3synbrare saepHOro B3pbiBa B HACEIEHHOM IIYHKTE «A) MPOU30LUIO paJuO0aKTUBHOE
3apa)X€HWEe MECTHOCTH. Y POBeHb paauanuu B 12 vacoB coctaBuia 120 p/4, a B 14 gacos 60 p/d.
Kakoit pexxuM 3amuTel HEOOX0AUMO MTPUMEHUTD I HACETICHHUS.

3amanue 2

OnpenenuTs NPOAOJKUTEIBHOCTD paboThl hopmupoBanuii 'O Ha OTKPHITOI MECTHOCTH

(tp), ecnu ycTaHaBIMBaeTCs HomycTuMast go3a oomyuenus [1 gom. - 20 p. YpoBeHs paguanuu

uepe3 vac nocne B3psiBa (Put1) cocraBnser 760 p/u., a Hauano pa6or uepes 8 yacos mocie
B3pbIBA.
3ananue 3
Jlroau nepexouiu o OTKPhITO MeCTHOCTH B YKphITHE ¢ 10 4 10 11 4. mpu ypoBHE
pamguanuu 35 p/4. B 10 4. u 25 p/u. B 11 4., mocye 3Toro onu exanu Ha aBromoowmie 10 11-30 1 mpu
ypoBHe paguaruu 17 P /4, c 11-30 u 1o 14 u mHaxoaunuck B [IPY, npu ypoBHE paguaiuu Ha 14 94
1p/a. Koaddunment 3amuter (k3) [TPY pasen 50, (k3) aBToOMoOMIS - 2, k3 OTKPBITONW MECTHOCTH -
1.
Kakyro o6mryro 103y o0aydeHus moxydy o — J{oomr.) - ?
3amanue 4
B pesynbrate simepHOro B3phiBa B HACEICHHOM ITYHKTE «A)» MPOU30IILIO PATUOAKTUBHOE
3apa)kKeHHe MECTHOCTH. Y POBEHb paauanuu B 6 yacoB coctaBmi 110 p/4, a B 6-30 wacor 90 p/4.
Kakoii pesxuM 3anuThl HEOOXOIUMO MTPUMEHHTD IS HACSJICHUS.
3amanue 5
Onpenenuts NpoaOIKUTEILHOCTh paboThl (popMupoBanuii ['O Ha OTKPHITON MECTHOCTH
(tp), ecnu ycTaHaBIWBaeTCs JAomycTUMast go3a oomydenus ([] gom) - 20 p. YpoBeHb paauanuu

uepes uac nocine B3psiBa (Pu+1) cocrasmser 1200 p/u, a mauano paGot uepes 24 uaca nocie
B3pbIBa.

3amanue 6

JIronu Haxomwiuck B [IPY ¢ 6 4 10 9 4. pu ypoBHe paauanuu Ha 6 4 150 p /4., 9 4. 26

p/d., 3aTEM OHH ILIU HEIIKOM IO OTKPBITOW MecTHOCTH 10 9-30 4. mpu ypoBHE paguanuu 12
p/4, ¢ 9-30 u. 1o 11 4. exanu Ha aBTOMOOMIIE IPH YPOBHE

paauanuu Ha 11 4 2 p/u. Koadpuuuent 3amutet (k3) I[IPY pasen 30,

k3 aBTOMOOMIIA - 2, K3 OTKpBITOI MecTHOCTH - 1.

Kaxkyto o6mryto 103y o0ayueHus moayduin ioan --- J(o6mr .) - ?

I1oBBIIIEHHBIN YPOBEHb



1. CKONBKO CyIIECTBYET PEKUMOB 3aLUTHI?
2. Kaxkoit mokasarenp SBISIETCS ONPEALSIISIIONIUM TP ONPECICHUH PEKUMA 3aIUThI?
3. Kak onpenenuts CyMMapHYIO 103y BHEIIHEro o0IydeHus?

Cnucok JInTepaTypbl, peKOMEHyeMblii K HCMO0JIb30BAHUIO 10 JAHHOI TeMe
OcHoBHas uTEpaTypa:
1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh kU3HENEATETHHOCTH DICKTPOHHBIN
pecypc : yaueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.
- 122 c. - Knura Haxogutcs B 6a3zoBoit Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,

AK3EMILISIPOB HEOTPAHUUYEHO
2. Coxoos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIHPHOCTH TIPH

AKCIUTYaTal[i CUCTEM U COOPY>KEHUH BOJOCHA0KEHHUS M BOJOOTBEICHUs DIIEKTPOHHBIHN pecypc :
Yyeonoe mocodue / JI. V1. CokoioB. - be3omnacHOCTh KU3HEAEATSILHOCTH MPH dKCIUTyaTaIlluu
CUCTEM U COOPYXKEHHUH BoJoCHa0KeHUs U BogooTBenenus,2023-09-10. - Mocksa : Undpa-
Nuxenepus, 2018. - 136 c. - Knura Haxoautcs B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMILTIPOB HEOTPAHUUYEHO

JlonoJIHUTeIbHASA JIUTEepaTypa:

1. benos, C. B. be30macHOCTb KU3HEAEATEIBHOCTH U 3aIlUTa OKPYXKaIoLei cpenbl (TexHochepHas
6e3omacHocTh) : yueOnuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. - (bakanasp. bazoBslii kypc). -
Ha yue6nuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emruisipos 1

2. Dkonorus U 6€30MaCHOCTD KHU3HEEATENFHOCTH : yuel. mocodue /i By3oB / [Kpusomeunn . A.,

Mypageii JI. A., Poea H. H. u np.] ; mox pex. JI. A. Mypasbs. - M. : KOHUTH, 2000. - 448 c. : w.
- buGnuorp.: B Texcre. - ISBN 5-238-00139-8, sx3eMIIsipoB HEOrPaHUUEHO
HNuTepHeT-pecypcebl:

1 http://window.edu.ru/ — eaMHOE OKHO JOCTYIIa K 00pa30BaTEIILHBIM pecypcam

2 http://biblioclub.ru/ — 3BbC «YHuBepcureTckas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KaTAJIOT aCCOLMAIIMH JIEKTPOHHBIX OMOJIMOTEK
yueOHbIX 3aBeieHuit u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOEC 0Opa3zoBaHue

TEMA 2. BJIMSAHHUE OITACHBIX U BPEJHBIX ®AKTOPOB HA 3/IOPOBBE.

MPAKTUYECKOE 3AHSITHUE 3. OIIEHKA BO3JENCTBUA BPEJHBIX BEIIIECTB,
COIEPKAIIMUECH B BO3AYXE

Heas 3ansTus: OpraHu3oBBIBaTH W TPOBOJUTH MEPOIPHATHS IO 3alIUTe pabOTaIONMX U
HACEJICHUsI OT HETaTHBHBIX BO3ICHCTBHI YpE3BBIYaHHBIX CUTYAIHI1; OCHOBHBIC BUJIBI
MOTCHIMAIBHBIX OMACHOCTEH M WX IOCICJACTBUS B MPOPECCHOHAIBHON NEATEIHHOCTH U OBITY,
NPUHIMIB CHIDKEHHST BEPOSITHOCTH WX pEaM3allii; HAYYHWTHCS J1aBaTh OIEHKY BO3ICHCTBHS
BPE/IHBIX BEIICCTB HAa OpraHU3M YeJIOBeKa B paboueil 30HE M HACENCHHBIX NMYHKTaX; CPAaBHUTh
daktrueckyro dpopmy c [TJIK 1 gaTh o1eHKYy.

3HaHUS ¥ yMeHUsl, MPUoOpeTaemMble CTYIEHTOM B Pe3yJibTaTe 0CBOCHHS TeMbI
3HaTh: MPUEMBI IEPBOM MTOMOIIH, METOJIbI 3AIUTHI B YCIOBUSX YPE3BBIYANHBIX CUTYAITUH
METOJIBI 3alIWTHl B YCIOBHUSAX YPE3BBIYAWHBIX CHTYyallMil; MpaBWIa TEXHUKKA O€30MacHOCTH,
MOYKapHOW 0E30MaCHOCTH U HOPMBI OXPaHbI TPY/ia Ha TPEANPHUITUIX



YMerb: HUCIIONB30BATH IPUEMBI IIEPBOM IIOMOIM, METO/BI 3AIIUTHI B YCIOBUAX YPE3BbIYaHBIX
CUTyaLuni;
CJIEZIUTH 32 BBIOJHEHUEM IPaBUIJI TEXHUKU 0€30IaCHOCTH, IPOU3BOJCTBEHHONW CaHUTApUH,
MOKapHON OE30MaCHOCTH U HOPM OXPaHbI TPYJla Ha MPEATNPUATHUIX

HanmenoBanue ¢gopMupyeMbIX KOMIIETEHIMH

Kon DopMyIUpOBKa

VK-8 Croco0eH co3/1aBaTh U MOAJEPKHUBATh B TOBCETHEBHON KU3HU U B
poheCCUOHAIBHOM IS TEILHOCTH 0€30IaCHBIC YCIIOBUS KU3HEACSITCILHOCTH JUIS
COXPaHEHUS MPUPOTHOI Cpeibl, 00ecTIeueH s YCTOMYMBOTO pa3BUTHS 00IIECTBa,
B TOM YHCIIE IPH YTPO3€ U BOSHUKHOBEHUH YPE3BBIYAIHBIX CUTYAIHi H BOSHHBIX
KOH(IMKTOB

OIIK-10 CHOCO0CH KOHTPOJIMPOBATh M 00ECIIeYHBAaTh MMPOU3BOJICTBCHHYIO U
JKOJIOTUYECKYI0 0€30IMaCHOCTh Ha pab0o4MX MecTax

AKTYyanbHOCTh TeMBI. B CBSI3M C €XEroIHBIM POCTOM YPOBHS 3a00JIEBAEMOCTH, OCOOYIO
aKTyaJIbHOCTh TIPHOOpETaeT OXpaHa WX 3J0POBBS M CO3JIaHWe Oe30macHBIX yCIOBUH Tpyna. Ha
pelleHre dTUX 3a/1a4 HaIpaBleHO MpUHATHE (eaepaabHbIX 3aKOHOB «O0 OCHOBaX OXpPaHbI TPYAa»,
«O0 00s3aTeTbHOM COILMAJILHOM CTPaXxOBaHUM OT HECUACTHBIX CIIy4aeB Ha TMPOU3BOJICTBE U
npodeccuoHanbHBIX 3a0oneBaHuin» u TpynoBoro kojaexkca P®. DT HOKyMEHTHI MPENNUCHIBAIOT
HpOBe)IGHI/Ie Ha BCEX Hpe)IHpI/IflTPIHX, HE3aBUCUMO OT (bOpM CO6CTBCHHOCTI/I, HpOBCI[eHI/IC
aTTeCTallMid pabOYMX MECT MO YCJIOBUSM TpyAa. ATTecTanus padO4YMX MECT SIBJISETCS CUCTEMOM
aHaJIM3a M OLIEHKH pabounXx MECT AJIs IJIAHUPOBAHUS U MPOBENECHUS MEPONPUATHI MO YIYUIICHUIO
yCIOBHI TpyZa, cepTudUKaiuu padoT 1Mo oxpaHe Tpyaa, 00OCHOBaHHS MPEIOCTABICHUS JIIOT U
KOMIIEHCALINH, penIeHus BOTIpOCA o CBSI3H 3a00J1eBaHUs c npodeccueii.

TeopeTnyeckasi 4acTb

Jns  oOecrieueHMs JKU3HEAEATENBHOCTH 4YelloBeKa HEOOXOoJuMa BO3AYIIHAs cpena
OIPENICICHHOIO0 KAa4eCTBEHHOIO M KOJMYECTBEHHOro cocraBa. HopMmanbHBI ra3o0BbIl cocTaB
BO3/yXa cienyromuii (00.%): azot - 78,02; kucnopox - 20,95; yraekucnsiit ra3 -0,03; apros, HeoH,
KPHIITOH, KCEHOH, PajJioH, 030H, BOJOPOJ - cyMMapHO 110 0,94. B peanbHOM BO3IyXe, KpOME TOrO,
coJepKarcsl pasluyHble MpUMecH (IbLIb, ra3bl, Haphl), OKa3bIBAIOIINE BPEIHOE BO3/ACHCTBHE Ha
OpPraHM3M 4YEJIOBEKa.

OcHOBHOM (hH3HYECKON XapaKTepUCTUKOI Mpumecell B aTMOC(HEPHOM BO3IyXe M BO3AYyXe U
BO3JyX€ IPOM3BOJCTBEHHBIX IIOMEUICHUM SBISETCS KOHILIEHTpalMs Macchl (MI) BellecTBa B
equauie oobeMa (M) BO3yXa IPU HOPMAJILHBIX METEOPOJIOTUYECKHX YCIOBUSIX.

OT BHMJA, KOHLUEHTPALMU MPUMECE U JIUTENbHOCTU BO3ACMCTBUS 3aBUCUT MX BIMSIHHUE Ha
HOPUPOAHBIE OOBEKTHI.

[TAK - MmakcumanbHash KOHILIEHTpalMsli BpPEIHBIX BEIIECTB B BO3JIyXe , OTHECEHHas K
ONpEACICHHOMY BPEMEHM OCPEIHEHHUS KOTOpas IpH INEPUOJUYECKOM BO3JAECHCTBUM WM Ha
IIPOTSKEHUH BCEH KU3HM YEJIOBEKA OKAa3bIBA€T HM HA HETO, HU HA OKPY’KAIOIIYIO CPEly B LIEIOM
BPEIHOIO BO3/ACHUCTBHS (BKIIIOYAsl OTJAJICHHbIC ITOCIEICTBUS).

CopepxaHue BpeHbIX BELIECTB B aTMOC(PEPHOM BO3/1yX€ HACEJIICHHBIX MECT HOPMHUPYIOT IO
cnrcky Munsnpasa Ne3086-84, a 1u1st Bozayxa paboueit 30HbI IPOU3BOACTBEHHBIX TOMELICHUH - TI0
I'OCT 12.1.005.88.

[IpenensHO MOMYyCTHMBIE KOHLEHTPAIMH 3arps3HSIONIMX BEIIECTB B aTMOC(HEPHOM BO3IyXe
HACEJICHHBIX ITYHKTOB HOPMHUPYIOT I10 MaKCUMAaJIbHOM PAa30BOM M CPEJHECYTOUHOW KOHLIEHTPALUU
IIPUMECEH.

IT/IKTax - OCHOBHasi XapaKTEpUCTHKA OIIACHOCTU BPEJHOTO BELIECTBA, KOTOPAsl yCTAHOBJICHA
JUISL TIPEAYTpPEKICHUS] BO3HUKHOBEHUS peQUIEKTOPHBIX pPEaKIMil ueroBeka (OUIyLIeHHE 3amaxa,
CBETOBasl UyBCTBUTEJIBHOCTD U T.J.) IPU KPaTKOBPEMEHHOM Bo3eiicTBuu (He 6osee 30 MUH).

[TJIK BpenHbIX BELIECTB B BO3AyXe pabOYeil 30HbI - 3TO Takas KOHLEHTpPAlLMs, KOTopas mpu
€XKeJJHEBHOM Bo3JieiicTBUU (HO He Oosee 41 4. B HeZenI0) B TeUEHHE BCEro pabouero craxa He
MOKET BbI3BaTh 3a00Ne€BaHMM WM  OTKJIOHEHHMH B COCTOSHUM  3JI0pOBbS  YEJIOBEKa,




00Hapy KUBAEMBIX COBPEMEHHBIMU METOJIaMH HCCIIE0OBAHUI B IEprUo pabOThl MIIH B OTJEIbHbBIE
CPOKH >KM3HU HACTOSIIIETO U TOCIETYIONINX MOKOJIECHUH.
Bonpocsl u 3axanus:
ba30BbIi1 ypOBEHb
1. 3anucaTth UCXOHbBIE JaHHBIE B COOTBETCTBUU C BAPUAHTOM.
2. Ucnonb3ysa Tabmuiyy 2, colepKally0 BHIOOPOUYHBIE CBEICHHSI U3 HOPMAaTHBHO-TEXHHUYECKON
JIOKYMEHTAITUH, 3aTI0JTHUTH Ta0JHIly | B COOTBETCTBUH C BAPUAHTOM 3a[aHUSI.
3. Caenatb BBIBOJ O COOTBETCTBUU HOPMaM COJIEpKaHUs KaKJ0T0 U3 BEILECTB.
4. Ilognucath OTYET U CIaTh MPEMOJABATENIO.
Ta6muma 1 — ®opma npeacTaBaeHUs UCXOIHBIX IAaHHBIX M HOPMATUBHBIX 3HAYCHHUH COJIEPIKaHMS
BpPEIHBIX BELIECTB B BO3/IyXE

KoHmieHTpanus BpeTHOTO BEIIeCTBA, o CooTBeTcTBHE HOpMaM
mr/m’ = Ka)KJ0T'0 U3 BEIIECTB B
- E OT/ZIETIBHOCTH
[ bl
[>) Q
. 2 @aktuu| B | Makcum | Cpenne e = B B Bo3gyxe
g § €CcKas | BO3MyX| aJlbHO |CyTOYHa| Q 2 BO3/IyXe HaCEeJICHHbBIX
= o
§ = e pasoBast s 5 = paboueii IIYHKTOB TPH
Q
m aboue 54 S 30HBI
4 <30 | >30 |g |g BpevierH
1 30HEBI § 5 BO3ICHUCTBUS
MUH MUH ©
S <30 >30
o
MUH MUH
A3zora 0,5 2 0,085 0,04 2 0 <[IAK | >IIOK | >ITIK
JIOKCH]T + . }

Ta6nuua 2 — [peensHo N0y CcTHMbIE KOHIEHTPALMH BPEHBIX BENIECTB B BO3AYXE, MI/M’

BemectBo B Bo3myxe B Bo31yxe HaceIeHHBIX MTyHKTOB Kmacc [ Ocobenno
paboveit MakcumanbHO CpennecyTouHas, OTacHOCTH ¢
SOHBI BO3JCHCTB
pazoBas; BO3J€clicTBUE
Bosaercteue < 30 i
> 30 muH
MHH
A30Ta IUOKCHUI 2 0,085 0,04 2 O
A3oTa OKCHIBI 0,6 0,06 3 0]
AB3oTHas KuciaoTa 2 0,4 0,15 2 -
AkponenH 0,2 0,03 0,03 3 -
AIOMUHHS OKCH]I 6 0,2 0,04 4 ()
AMMuak 20 0,2 0,04 4 -
AneTon 20 0,2 0,04 4 -
A»3po30I1b BaHAAUS 0,1 - 0,002 1 -
MTEHTOOKCHIA
benzon 5 1,5 0,1 2 K
Bununamnerar 10 0,15 0,15 3 -
Bonbsdpam 6 - 0,1 3 D




BonbdpamoBnsrit 6 - 0,15 3 O
AHTUAPU]T
I'ekcan 300 60 - 4 -
Juxioparan 10 3 | 2 -
Kpemuus nuokcupg 1 0,15 0,06 3 ()
Kcwnmon 50 0,2 0,2 3 ()
MeTtanon 5 1 0,5 3 -
O3o0H 0,1 0,16 0,03 1 O
[Tonunponunex 10 3 3 3 -
PryTh 0,01/ - 0,0003 1 -
0,005
CepHas KucioTa 1 0,3 0,1 2 -
CepHucTbiit 10 0,5 0,05 3 -
AHTUAPU]T
Cona 2 - - 3 -
KaJIbIIUHUPOBAHHAS
ConsiHas Kucnorta 5 - - 2 -
Tomyon 50 0,6 0,6 3 -
VYriepona okcun 20 5 3 4 o
®deHon 0,3 0,01 0,003 2 -
dopManbaerua 0,5 0,035 0,003 2 O, A
Xop 1 0,1 0,03 2 0]
Xpoma OKCHuJL 1 - - 3 A
Xpoma TpUOKCU 0,01 0,0015 0,0015 1 K, A
[lemenTHas TBLUIb 6 - - 4 ()
DTWIEHANAMUH 2 0,001 0,001 3 -
OrtaHon 1000 5 5 4 -

[Tpumeuanue: O — BemiecTBa ¢ OCTPOHAIIPABICHHBIM JIEHCTBUEM, 32 COJEPKAHUEM KOTOPBIX
B BO3/[yXe TpeOyeTcsi aBTOMAaTUYECKHIl KOHTPOJIb; A — BelIecTBa, CIOCOOHbBIE BHI3BATH
aysiepruyeckue 3a00aeBaHus B IPOU3BOJCTBEHHBIX yCinoBusx; K — kanueporensl, @ — aspo3onu
MPEUMYIIECTBEHHO (PUOPOTEHHOTO JIEHCTBUSI.

Tabnuna 3 — BapuaHTsl 3a1aHus

BemectBo

Bapuant

dakTnyeckas

KOHIICHTpALIUS

Bapuant

Bermectso

dakTnueckas
KOHIICHTpAaLIUs

Bapuant

Bermtectso

dakTnueckasa

KOHICHTpalussa




1 2 3 4 5 6 7 8 9
denon 0,001 AMMBHax 0,01 AxposienH 0,01
A30Ta OKCHIBI 0,1 AneToH 150 Juxnopatan 4
VYrinepona okcun 10 benzon 0,05 Xnop 0,02
Boabsdpam 5 O30H 0,001 VYrnepoaa 10

01 02 03 OKCHIL
[Monunponunen 5 Juxnopatan 5 CepHHUCTBIN 0,03
AHTUAPU]T
AneroH 0,5 denon 0,5 Xpoma okcuna 0,1
O3on 0,01 OTUIIOBBII 150 Aszota muokeup | 0,04
CIIUPT
MetunoBslit 0,2 CepHHUCTBIN 0,5 CepHHUCTBIN 0,5
Kcwnon 0,5 Os3o0H 0,01 Xpoma okcHna 0,2
04 | Asora JIMOKCHT 0,5 05 Cepnas 0,05 06 | Ammuak 0,5
KHCIIOTa
dopmanberug 0,01 CoinsHas 5 PryTs 0,001
KHCIIOTa
Tomyon 0,05 Yrnepona 15 AKkponenH 0,01
OKCH]T
AKponenH 0,01 ArteToH 0,3 Mertanon 0,3
Juxnopatan 5 ®enon 0,005 Ora”on 100
O3on 0,01 ®opmanbaerun | 0,02 LlemenTHas 200
TIbLIb
07 VYraepona okcun 15 08 [Momunponunex 8 09 VYrnepona 15
OKCH]T
dopmanberua 0,02 Tomyon 0,07 Pryts 0,001
Bonbdpam 4 Bunwnanerar 0,15 Kcenon 0,5
AMMuak 0,5 A3oTa 1uoKcua 5 Xnop 0,02
A3oTa nuokcHz 1 OsoH 0,001 Xpoma 0,1
TPUOKCH]T
BonbdpamoBsrii 5 Cona 1 Anpo301h 0,1
aHTUJIPH]T KaJbIIMHUPOBAH BaHAIUA
10 11 Has 12 IICHTAOKCHUIa
Xpoma okcuz 0,2 Juxnopatan 5 VYriepona 10
OKCH]T
O30H 0,001 VYrnepona 10 A3oTa IHOKCHUI 1
OKCH]T
Huxmopatan 5 Pryts 0,001 O3oH 0,1




I1oBBIIIEHHBIN YPOBEHb
1 Ilepeuncanre BUABI pesiebHO 10MycTUMBIX KoHUeHTpauui (ITJIK).

2 JlaitTe onpeaesieHue MakcuMalibHO pa3oBoi [1/1K.

3 Jlaiite onpenenenue cpeanecyrounou [1K.

4 Jaiire onpenenenue [1/IK BpeqHbIX BeleCTB B BO3LyXe padoyeil 30HBI.

5 Kakum 10KyMEHTOM HOPMUPYETCS COJEp>KaHUE BPEIHBIX BEIIECTB B BO3/IyXe paboueil 30HbI
IIPOM3BOJICTBEHHBIX IIOMEIIECHUN?

6. KakuM JOKYMEHTOM HOPMHUPYETCS COJEp’KaHUE BPEIHBIX BEIIECTB B aTMOC(EPHOM BO3IyXe
HACEJIEHHBIX MeCT?

CHHCOK JIUTEPaTypPhl, PpeKOMEHIyeMblii K HCI0JIb30BAHUIO 110 JTAHHOI TeMe
OcHoBHas1 JIUTEpaTypa:

1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHocTh XU3HEAEATEILHOCTH DIEKTPOHHBIN
pecypc : yaueoHoe nocodue / C.JI. SI6nmounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.

- 122 c. - Knura Haxogutcs B 6a3zoBoit Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUYEHO

2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIBHOCTH TIPH

HKCIUTyaTal[M1 CUCTEM U COOPYKEHUH BOJOCHAOKEHUS U BOJOOTBEICHHS DICKTPOHHBIN pecypc :
VYuebnoe nocobue / JI. Y. CokonoB. - be3onacHOCTb XKU3HEIeATENbHOCTH MPH SKCIUTyaTalluu
CHCTEM M COOpYKEeHUH BojocHabxkeHus u BogoorseneHns,2023-09-10. - Mocksa : Uuadpa-
Wuxenepus, 2018. - 136 c. - Kuura naxoaurcs B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIpOB HEOTPAHUUYEHO

JlonoTHUTe/IbHAsI JIUTepaTypa:

1. benoB, C. B. be3omacHOCTh >KU3HENEATENBHOCTH W 3alllUTa OKpY’XKAIOIIEeH cpelibl
(TexHocepHas OezonmacHocTh) : yueOHHK / C.B. benos. - M. : ¥Opaiir, 2012. - 682 c. -
(baxanaBp. ba3zoBeblil kypc). - Ha yueOnuke rpug: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, sx3emmsipos |

2. Dxogorusi U 6€30MaCHOCTD KU3ZHEACATENLHOCTH : yuel. nmocobue ais By3oB / [Kpusomeun . A.,

Mypasgeii JI. A., PoeBa H. H. u ap.] ; mox pex. JI. A. Mypasss. - M. : OHUTH, 2000. - 448 c. : un.
- bubnuorp.: B Tekcre. - ISBN 5-238-00139-8, sx3eMIUISIpOB HEOrpPAaHHUYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — enuHOE OKHO IOCTyMa K 00pa3oBaTeNbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOINOTEKa OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KATAJIOT aCCOIMAIIUU HIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBeqeHuid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

TEMA 2. BIUAHUE OITACHBIX U BPE/IHBIX ®AKTOPOB HA 310POBBE.

INPAKTUYECKOE 3AHATHUE 4. OCHOBbBI ®U3NOJIOT'NU U TPY JIA.
KOM®OPTHBIE YCJIIOBUA ' KUBHEJAEATEJIBHOCTH

Lesab 3aHATHA: U3yueHHE (PaKTOPOB, OKA3bIBAIOLIMX BIMSIHUE HA 3J0POBbE YETOBEKA.
3HaHMA ¥ YMeHUs, IPHOOpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOCHHS TeMbl
3HaTh: IpHUEMbI IEPBOM MOMOIIM, METO/bI 3alUTHI B YCIOBUSIX YpE3BbIYAMHBIX CUTYALUI



METO/ABI 3aLIUThl B YCJIOBHUSX YpE3BbIYAMHBIX CUTyallWil; MpaBHia TEXHUKU O€30MMacCHOCTH,
MOKapHON 0E€30MacCHOCTH U HOPMBI OXpaHbl TPyAa Ha IPEAIPUITUAX
YMerb: HUCIONB30BATH IPUEMBI IIEPBOM IIOMOIM, METO/BI 3AIIUTHI B YCIOBUAX YPE3BbIYaHBIX
CUTyaLui;
CJIEZIUTH 32 BBIOJIHEHUEM IPaBUJI TEXHUKU 0€30IaCHOCTH, IPOU3BOJCTBEHHONW CaHUTApHH,
MOKapHON OE30MaCHOCTH U HOPM OXPaHbI TPYJla Ha MPEANPUATUIX

HanmenoBanue ¢gopMupyeMbIX KOMIIETEHIMH

Kon dopmynupoBka

VK-8 Croco0eH co3/1aBaTh U MOAJIEPKHUBATh B TOBCETHEBHON )KU3HU U B
po(eCCUOHAIBHOM JISATEILHOCTH O0E30IaCHBIC YCIIOBUS KU3HEACSITCILHOCTH JUIS
COXpaHEHUS MIPUPOTHOI Cpeibl, 00ecTIeueH s YCTOMYMBOTO pa3BUTHS 00IIECTBa,
B TOM YHCIIE IPH YTPO3€ U BOSHUKHOBEHUH YPE3BBIYAIHBIX CUTYAIMi M BOSHHBIX
KOH(IMKTOB

OIIK-10 CIOCO0CH KOHTPOJIMPOBATh M 00ECIIeYHBAaTh MPOU3BOJICTBCHHYIO U
JKOJIOTUYECKYI0 0€30IMaCHOCTh Ha pabo4nX MecTax

AKXTyalbHOCTh TPOOJIEMBI COBEPIICHCTBOBAHMS OpraHM3allid TPyAa B COBPEMEHHBIX
YCIOBHSX  TOBBINIAECTCS  BCIEACTBHE  OOOCTpeHHsT  TPOOIEMBI  TPYAOBBIX  PECYpPCOB,
KOT/Ia HapallBaHUE O0beMa MPOM3BOACTBA JIOJDKHO MPOHMCXOAUTh IPH HEM3MEHHOH WM
JlaKe COKpAIIAIOMIEHCS] YUCICHHOCTH pabortaromux. TakuM 00pa3oM, pelieHHe BOIPOCOB
COBEpPUICHCTBOBAHUSI OpraHW3allM¥ TpyJa, HANpaBICHHBIX Ha NOBBIIIEHHE 3(deKTHBHOCTH
UCTIONB30BAaHMS Pabovell CUIIbI, SKOHOMHIO 3aTpaT TPYyHa, COKpAIIeHUE MOoTeph paboyero BpeMeHn
U OIpelelieHHe OCHOBHBIX  HANpaBlICHHH €€  yIyYIIeHUs, CIOCOOCTBYIOIIMX  POCTY
NPOU3BOJUTEIBHOCTH TPYJa, NPEACTABISACTCS aKTyaJlbHBIM B HAaydHOM M TPAKTUYECKOM
OTHOILICHUH.

Teopernyeckast 4acTb

XapakTep ¥ opraHu3als TPYJOBOW JEATEIbHOCTH OKa3blBAalOT CYLIECTBEHHOE BIIMSHUE HA
u3MeHeHre (YHKIMOHAIBHOE COCTOSHUSI OpraHu3Ma YeJIOBEKa.

Mmuoroo6pasusie GOpMbl TPYAOBOU JEATEIHHOCTH NEIATCS HAa (PU3NYECKUM U YMCTBEHHBIN
TpyXA.

Qusuueckuil TPy XapaKTepU3yeTcs B EPBYIO OYEPE/Ib MOBBIIIEHHOW HArPy3KOM Ha OMOPHO-
JIBUTATENIbHBIN anmapar, U ero (yHKIHOHAIbHbIE CUCTEMbI, 00E€CIIEUUBAIOIINE €T0 JIESTENbHOCTD.

JlocToMHCTBA: pa3BUBA€T MBIIIEUHYI0 CHCTEMY, CTHUMYJIHPYET OOMEHHBIE IIPOIECCHI.
Henocratku: couuanbHas HeIPPEKTUBHOCTb, CBS3aHHAs C HU3KOH MPOU3BOJUTENHHOCTBIO,
HEOOXOJUMOCTBIO BBICOKOTO HANpPsDKEHUS (PU3MYECKUX CHUJI M MOTPEOHOCTHIO B JJIUTEIBHOM
otaeixe (10 50% paboyero BpeMeHn).

Ymcemeennoui mpyo — oObenuHser paOOThI, CBS3aHHbIE C NPUEMOM U MepepabOTKOI
uHpopMaLuy, TpeOyoLEeH MPeUMyIIECTBEHHOTO HANPsHKEHUsT CEHCOPHOrO ammnapaTa, BHUMAaHUS,
naMsATH, aKTUBU3aLMU MIPOLIECCOB MBIIIIEHUSI, SMOLMOHATIbHON cdepbl. HemocTaTku: runokuHesus
— 3HAUUT CHIWKEHHME [BUTATEIbHOW AKTUBHOCTH YEJIOBEKa, INPUBOJAIIEE K YXYAUICHUIO
PEaKTUBHOCTH OpraHM3Ma U MOBBIILIEHUIO YMOLIMOHAIILHOTO HalpsbKeHus. [nurenbHast yMCTBEHHAs
Harpy3ka OKa3blBaeT YrHETaIoIlee BIMSIHUE HAa ICUXUYECKYIO 1€ TebHOCTh:

- yXyamarTcs pyHKIUM BHUMaHUS (00beM, KOHLIEHTpALMsl, IEPEKIII0OUCHHUE),

- naMATH (KpaTKOBPEMEHHOM, JOJITOBPEMEHHOM),

- BOCTIPUSATHSA (TOSIBIISIETCS YUCIIO OMIMOOK).

B coorBercTBHM ¢ CyIIECTBYIOIIEH  (DU3HOJOTHUECKOW  KIaccH(PUKAIUCH mpyodosoi
desimenbHOCMU MOKHO BBIJICIIUTH CIEAYIOIMINe hopmul:

1. popmpl, Tpedyrole 3HaUUTEIBHOW MBIIIEYHON aKTUBHOCTH;

2. MexaHu3uWpoBaHHble  (OpMBI  Tpyna, CBSI3aHHBIE C  TOJXyaBTOMaTHYECKHUM, U
ABTOMATUYECKUM IPOU3BOACTBOM;

3. rpymnmnoBbie popMbl TpyAa (KOHBeiephl);

4. hopMbI Tpya, CBSI3aHHbIE C AUCTAHIIMOHHBIM YIPaBICHUEM;

5. GOopMBbI UHTEIIEKTYaJIbHOTO (YMCTBEHHOT0) TPYAa.



TsokecTh W HampsDKEHHOCTh  TpyAa XapaKTepU3yeTcs CTEeNeHbl  (PYHKIIMOHAIBHOTO
HarpspKeHUs1 opranuszma. HampspkeHne MOoKeT ObITh SHEPTeTUYECKHM, 3aBUCAIIAM OT MOITHOCTH
paboThl — Mpu PU3NIECKOM TPYAE, U IMOLMOHAIBHBIM — MPU YMCTBEHHOM TpyJe, KOTJa MMEeT
MecTo HH(OpMAIOHHAS MTeperpy3Ka.

Quzuueckas msadxcecmvb mpyoa — 3TO Harpy3ka Ha OpraHuM3M TpuU Tpyae, TpeOyromias
MPEUMYIIECTBEHHO MBIIMICYHBIX YCHJIUH M COOTBETCTBYIOIIETO SHEPIeTUYECKOro 00eCTeueHus.
Knaccudukamuss Tpyga mo TsDKECTH MPOU3BOIUTCS MO YPOBHIO dHEpro3arpar ¢ yd€ToMm BUAA
Harpy3Ku (CTaTuueckasl Wik JUHaMHYecKas) M Harpy>KaeMbIX MBIIIIII.

Hanpumep: pabota, Tpebyromas HaXx0xaeHUs paboTaroIIero B CTaTHYECKON o3¢

- 10-25% pabouero BpemMeHH - xapakTepusyercs Kak pabora cpemHeit Tspkectu (172-293
JIx/cex);

- 50-100% pabouero BpemeHH — TsDKENast pabora (dHepreTudeckue 3aTpatbl — 293Dix/cek).

Junamuueckas paboTa — IpoIiecc COKpaIeHUs] MBI, TPUBOASIINN K IEPEMELICHHUIO TPY3a,
a TaKke caMoro Tejia YeJoBeKa WM ero YacTH B POCTPAHCTBE.

Ecnu makcumanbHas Macca rpy30B, OJJHUIMAaEMbIX BPYUYHYIO, HE TIPEBbIIIACT

- S5Kr 1151 )KeHIIUH, U 15 Kr 1yt My>k4uuH - nérkas padora (mo 172 JIx/cex);

- 5-10 kr guist s>keHIMH U 15-30 Kr 1151 My»KYHH — CpeIHEN TSHKECTH;

- cBbiie 10 kr ass sxkeHmuH ¥ 30 KT 1719 MY>KYUH — TsOKenasl.

Hanpsascénnocms mpyoa XapakTepu3yeTcsl YMOLMOHAIBHON Harpys3koil Ha OpraHu3M IIpH
Tpyae, TpeOyroleM NpeuMyIIecCTBEHHO WHTEHCHMBHOM paboThl MoO3ra 1O TOJYYEHUI0 H
nepepadoTke mHpopmaruu. [Ipu oreHke cTeneHr HANPsHXKEHHOCTH YUUTHIBAIOT SPTOHOMUYECKHE
MOKa3aTeNIN: CMEHHOCTb TPYJa, 103y, YUCIIO ABMKEHUH, U T.11.

VYpoBeHb dHEproszarpaT MOXKET CIYKUTb KPUTEPUEM TKECTH U HaNpsSKEHHOCTH
BBIMIOJHSAEMONH PabOThI, KOTOPHIH MOXKHO OMPEICIUTh METOJOM IOJHOTO Ta30BOTO aHalIM3a
(yauThIBaeTCsi 00beM NOTPEOJICHHUSI KUCIOPO/Ia M BBIICTICHHE YTIIEKUCIOro raza). C MOBbIICHHEM
TSOKECTH TPYyJAa 3HAYUTEIHHO MOBBIIIAETCA MOTPEeOICHHE KUCIOpOAa M KOJIMYECTBO PACXOyeMOM
SHEpPTrUHu.

Knaccupukanus ycjaoBuid Tpyjaa.

B cootBerctBMM ¢ TurHeHmueckod kiaccudukamumeit tpyna (P.2.2.013-94) ycrosus
mpyoa IOAPA3IENSIOTCs Ha 4 Kuacca:

I. — Onmumanvuvle - 00ecreUMBAIOT MAaKCUMAaJbHYIO IPOM3BOJUTENBHOCTh TpyJda U
MUHUMAJIbHYIO HAPSHKEHHOCTh OpraHu3Ma 4eoBeKa.

OnrtuManbHble HOPMATHUBBI YCTAaHOBJICHBI I TApaMeTpPOB MHUKpPOKIMMara M (paxTopoB
TpyaoBoro mporecca. s apyrux (GaxTopoB YCIOBHO NPHUMEHSIOT TaKUE YCJIOBUS Tpyna, MpHU
KOTOPBIX YPOBHU HEOJIArONMPUSATHBIX (DAKTOPOB HE MPEBBIIIAIOT MPUHSTHIX B Ka4eCTBE 0€30TacHBIX
JUTSL HACETICHHUS.

Il. — Jonycmumsie ycnoBust TpyJa XapakTepuU3ylOTCsl TAKUMH YPOBHSIMU (PAKTOPOB Cpeibl U
TPYJIOBOTO MpOIEcca, KOTOPbIe HE MPEBBIIIAIOT YCTAHOBIECHHBIX TMTHEHHMYECKUMU HOpMAaTHBAMU
JUTs1 pabOvMX MECT.

V3MmeHeHUsT (QYHKIMOHAIBHOTO COCTOSIHUS OpraHM3Ma BOCCTAHABIMBAIOTCA BO BpeMs
pEerjiaMeHTUPYEMOr0 OT/bIXa WM K Hadally CIEYIOIIe CMEHbI, OHHU HE€ JIOJDKHBI OKa3bIBaTh
HeOIaronpusITHOE BO3ZeicTBHE B OMIDKaiiiieM, U OTAAIEHHOM MEpHOJie Ha 3J0POBbE paboTaIOIIero
WM €r0 OTOMCTBO.

III. Bpeousie ycnosus mpyoa XapakTEpPHU3YIOTCS YPOBHSMH BPEIHBIX IPOM3BOIACTBEHHBIX
(aKkTOpOB, MPEBBIMIAIONIMMU TUTUEHUYECKHE HOPMATHMBBI M OKa3bIBAIOIIUMHU HEOIAronpusTHOE
BO3/ICIICTBHE Ha OPraHU3M pabOTAIOIIET0 U/WIN €ro TOTOMCTBO.

IV. Oxempemanvuvie  ycnoeus mpyoa XapaKTEepU3ylTCsd  TaKUMHU YPOBHSMU
MIPOM3BOJICTBEHHBIX (haKTOPOB, BO3ACHCTBHE KOTOPHIX B TeueHHE paboueit cMeHbI (MM €€ YacTH)
co3mMaéT yrpo3y I JKW3HH, BBICOKMH PUCK BO3HUKHOBEHHUS TSOKENBIX (OPM  OCTPBIX
npoUIAKTHYECKUX TOPAKEHUH.

[TepBblie 2 ki1acca COOTBETCTBYIOT O€30MACHBIM YCIOBHSIM TPYa.



Bonpocsl u 3axanus:
ba30BbIi1 ypOBEHb

3amganue 1. Paccuntarh TpeOyemyro MpPOW3BOJUTEIHLHOCTh MO BO3AYXY BEHTWISLIUU IS
JAHHOTO MOMeleHus1. JlaHHbIe UTsl pacyeTa B3sSTh U3 TaOJIHUIIBI 3.
Tabnuya 1 — Bapuanmul 3a0anuii

Hfgggﬁzgia Hnuna A, M rgfgggﬁiﬁg;ﬂ [MIupuna, B, m BricoTa, M
1 8 1 7 2,7
2 9 2 6 2,8
3 8 3 5 2,6
4 7 4 6 2,5
5 6 5 7 3,0
6 5 6 6 2,9
7 7 7 5 2,8
8 9 8 6 2,7
9 8 9 7 2,6
0 7 0 6 2,5

IIpumeuanune. Jlnsg omnpeneneHuss TpeOyeMol MPOM3BOAMTEIBLHOCTH  HEOOXOAMMO
paccuMTaTh JBa 3HAYEHHs BO31yXOOOMEHA: MO KPaTHOCTH M MO KOJMYECTBY JIOJEH, MOcie 4ero
BBIOpATH OOJIbIIIEE U3 ITUX ABYX 3HAUCHUM.

Pacuer Bo31yx000MeHa MO KpaTHOCTH:

L =n-Sh,
rae L — tpebyemast IpOU3BOAUTENBHOCTh IPUTOYHOM BEHTHIISALMM, M°/4;
n — HOpMUpyeMast KpaTHOCTh BO3AyX000MeHa: JUIs )KHUJIBIX ToMenIeHnid n = 1, st opucos n = 2,5;
S — Iomab MOMENEHus, M2,
h — BBICOTA IOMEIICHUS, M;
Pacuet Bo3/1yXx000MeHa 10 KOJMYECTBY JIFOJCH:
L =N Lyopu,
rae L — tpebyemast IpOU3BOAUTENLHOCTh IPUTOYHOM BEHTHIISALMMI, M°/4;
N — KoIM4ecTBO JIIOJIEH;
Lyopv — HOpMa pacxojia BO3yXa Ha OJTHOTO YeJIoBeKa:

B COCTOSIHMHM MOKOs1 — 20 M’/4; pabota B ouce — 40 m*/u;

npu pusHUecKoil Harpyske — 60 M>/4.

PaccuntaB HEOOXOIUMBI BO3AyXOOOMEH, BBIOMpaeM BEHTWIATOP WIA TPHUTOYHYIO
YCTaHOBKY COOTBETCTBYIOLIEH MPOU3BOAUTEIBHOCTH.

3ananue 2. Pacuer omacHOCTH MOPa)KEHUS JIEKTPUUECKUM TOKOM

[IpoBecTH pacyeT onmacHOCTH MOPAKEHUS HIEKTPUIECKUM TOKOM IPU BOSHUKHOBEHMH I1ar0BOTO
HaNpsOKEHUs, €CIIU aHbl: pAaCCTOSHUE 110 3a3€MJINTEINS X, TUI TPYHTA M TOK 3aMbIKaHUS Ha
3emut0. JlaHHbIe [T pelIeHus 3aa4M B3sTh U3 TaOIuLIbI 4.

Tabnuya 4
[Mocnennss mudpa [Ipennocnenusas | PaccrosHue no Tok 3aMbIKaHUSA
Tun rpynra
mugpa mdpa mudpa | 3a3eMIUTENS X, M | Ha 3eMJo [, KA
1 CYIJIMHOK 1 4 3
2 IIECOK 2 10 4
3 IJIMHA 3 20 10
4 Top 4 15 8
5 HU3BECTHIK 5 16 9
6 CKAJIMCTBIN TPYHT 6 8 5
7 CYTJIMHOK 7 9 3
8 IIECOK 8 10 6
9 TIMHA 9 7 11
0 Topd 0 25 12




IIpumeuanue. [1pu pacuere npumensiercs: Gopmyiia AJis onpeAeseHus 1aroBoro
HaTPSDKEHUS:

Js-p Jyep Jyepf1 1}
UY =24 2mx= R
2r

1 2 \ 1 2 )
rae [, — TOK 3aMBIKaHUA Ha 3eMIII0, A;
X; — pacCTOAHUC OT YCJIOBCKA A0 30HbLI PACTCKAHUA TOKA,
X; =a+ x;, TAe a — JJINHA 11ara 4ejaoBeKa;
0 — yZeJbHOE COINPOTUBIIEHHE TPYHTa, OM M.

I1oBbIIIEHHBIN YPOBEHB

3ananue 1. Pacuer ocBemieHnsi B NOMelleHUT

Paccunrare oOmiee ocBelieHHWE TOMEIIEHHUS, €CM JaH pa3Mep IOMEIIeHUs — JJIUHA,
IIMPUHA U BBICOTA; PACCTOSIHHE CBETUJILHUKA OT MEPEKPHITUS /1,, BBICOTA PACUETHOI MOBEPXHOCTU
HaJl TIOJIOM /., @ KOA(PHUIMCHTBI OTPAKECHUS TIOBEPXHOCTH MMOMEIICHHS CICAYIOIINE: TTOTONKA 3,
cTeH [, KOO PUIMEHT OTPaXKEHUSI PacUeTHON MOBEPXHOCTU [3,. BbIOpaTh THIT CBETUIILHUKA M THII
JIAMTIBL.

JlaHHbBIe TS pelieHuUs 3a/1a4yl B3STh U3 TAOMUIIBI 5 COTJIACHO TOCTEAHEH U MpeIrnocIeaHe
nudpam mudpa.

Tabnuya 2 — Bapuanmul 3a0anuii

Hocensia Pasmep i h [Ipennocnenuss o o o
;?;%;1 TIOMETIIEHHS M oM rdpa mmppa P % Pe: % Bo. %

1 10x10x5 2 0,5 1 50 30 10

2 12x12x5 1,5 0,2 2 55 25 8

3 12x12x6 22 0,3 3 45 28 15

4 10x10x3 24 0,2 4 35 30 9

5 8x8x3 2,6 0,4 5 54 24 11

6 10x10x4 2,8 0,25 6 53 22 12

7 12x12x4 3 0,35 7 52 20 13

8 10x10x3,5 2 0,5 8 48 32 9

9 12x12x3 1,5 0,35 9 46 15 8

0 8x8x3,5 1,8 0,2 0 38 26 7

[Tpumeuanue. OnpenesisieM pacuyeTHbIN CBETOBOI MOTOK 1O opmy.ie:
E -k-S-z
D, =N

rae @, — CBETOBOM ITOTOK OJHOT'O CBETHILHUKA, JIM;

k, — ko3¢ dunmeHT 3anaca, IpUHUMAaeM paBHBIM 1,5;

S — ImIoIAab MOMELIEHUs, M”;

z — K03 PUIMEHT, yYUTHIBAIOIIMIA OTHOIIECHUE CPETHEH OCBEIMIEHHOCTH K MHHHUMAIBHOW, IS
JIFOMUHECIIEHTHBIX JIaMn paBeH 1,1.

E,, — HopMupyemasi OCBEUIEHHOCTb, JIK.

Cnucok JUTEepaTypbl, peKOMEHIYeMblil K HCTIOIb30BAHHIO 10 JAHHOW TeMe
OcHoBHasl JMTEpaTypa:
1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh Xu3HEAEATETLHOCTH JIEKTPOHHBIN
pecypc : yueoHoe nocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura naxogurcs B 6a3oBoii Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,



HK3EMILISIPOB HEOTPAHUYEHO



2. Cokomnos, JI. ©.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTh KU3HEAEATSILHOCTH IIPU
OKCIUTyaTaI[i CUCTEM U COOPYKCHUH BOJOCHAOKEHHS U BOJIOOTBEICHHS DIICKTPOHHBIN pecypc :
YueoHoe nmocobue / JI. 1. CokomnoB. - be30macHOCTh KU3HEeNeATEILHOCTH MPH SKCIUTyaTalul
CHCTEM U COOPYKEHHI BOJIOCHAOXKEHHS U BogooTBeAeH!:,2023-09-10. - Mocksa : Uadpa-
Wnxenepus, 2018. - 136 c. - Kuura naxoaurcs B npemuyM-Bepcun DbC [PR BOOKS. - ISBN 978-
5-9729-0247-7, 3k3eMILTIPOB HEOTPAHUUYEHO

JlonoJIHUTeIbHASA JIUTEepaTypa:

benos, C. B. be3onacHOCTh JKHM3HENEATENBHOCTHM U 3allMTa OKpPYXKarollel Cpessl
(TexHocdepHast 6e3omacHocTh) : yueOHuk / C.B. benos. - M. : IOpaiir, 2012. - 682 c. -
(bakanaBp. bazoBsiii kypc). - Ha yuebnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3emisipoB 1

2. DKonorus 1 6€30MacHOCTh KU3HEACATEIHPHOCTH : yueb. mocoodue s By30B / [KpuBomenn Jl. A.,
Mypageii JI. A., Poesa H. H. u np.] ; mox pexn. JI. A. Mypasbs. - M. : OHUTH, 2000. - 448 c. : un.

- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIUIIpoB HEOTPAaHUUEHO

1.

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eaMHOE OKHO JOCTYIIa K 00pa30BaTEIILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcureTckas OnOIUOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBINA KATAJIOT aCCOLMAIMH YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3oBaHHe

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHSATHE 5. OIIPEJAEJIEHUE U35BITOYHOI'O IABJIEHUSA

OT B3PbIBA B PE3YJIbTATE ABAPUH.

Heap 3aHATHSA: HAYYUTHCS ONPEIEISATh M30BITOYHOE NABJIEHHE OT B3pbIBa B pe3ysbTaTe
aBapuu; YMETh: OPraHU30BbIBaTh U MPOBOJUTH MEPOIPUATHS 110 3aIIUTE paObOTAIONIUX U HACETICHUS
OT HETaTUBHBIX BO3JEHCTBUN YPE3BbIYaHBIX CUTYALIU;

3HAaTh: OCHOBHBIE BHMJbl IOTCHUUAIbHBIX OINACHOCTEM M WX TOCIECACTBUA B
npo¢eCCHOHATBHOM ESTETBHOCTH U OBITY, IPUHIIUIIBI CHIDKEHHS BEPOSTHOCTH UX peaTU3allHH.
3HaHMsl W yMeHMs, npuoOperaemMble CTYJIEHTOM B pe3yJbTaTe OCBOCHHS

TeMbl 3HaTh: INPHUEMBbI NIEPBOM MOMOIIM, METOMABI 3alIUTHl B YCIOBUAX YPE3BbIYAMHBIX
cUTyanuin
METO/BI 3aLIUThl B YCIOBHUSX UYPE3BBIYAMHBIX CHUTYaIlMil; TMpaBHjia TEXHUKU O€30MacCHOCTH,
MOKapHOH 6E€30MacCHOCTH U HOPMBI OXpaHbl TPyAa Ha IPEATPUITUIX

YMerb: HUCIIONB30BATH IPUEMBI IIEPBOM IIOMOIIM, METO/BI 3ALUTHI B YCIOBUAX YPE3BbIYaHBIX
CUTyalui;
CJICZIUTH 32 BBIOJHEHHEM IPaBUJI TEXHUKU 0€30MaCHOCTH, IPOU3BOJCTBEHHONW CaHUTAPHH,
MOKapHON 0E30MaCHOCTH U HOPM OXPaHbI TPy/Jla Ha MPEATNPUATHUIX

HaumeHoBanue (popMUpPYyeMbIX KOMIIETEHHH

Kon

DopMyIUPOBKa

VK-8

Croco0eH CO3/1aBaTh U MOJICPKUBATH B TOBCETHEBHOW YXKU3HH U B
npoQecCHOHATEHOM JIeSITeTbHOCTH Oe30TacHbIe YCIIOBHUS JKU3HENEATEITLHOCTH JIJIS
COXPaHEHUs MPUPOIHOM Cpejibl, 00eCIeUeHUsT YCTOWYMBOIO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE IIPH YTPO3€ U BOSHUKHOBEHUH YPE3BhIUYANHBIX CUTYallUi 1 BOCHHBIX
KOH(DIUKTOB

OIIK-10

CHOcO0EH KOHTPOJIMPOBATh M 00eCIIeYnBaTh MPOU3BOICTBEHHYIO U
9KOJIOTHYECKYIO0 0€30IMacHOCTh Ha pabovnx MecTax

AKTyanbHOCTh

TeMel. B -HACTOAIICC BPEMA XUMUUYCCKHUC TMPCANPHUATUA  ABJIAIOTCA

BBICOKOOHEPIOHACBIIICHHBIMHA IIPOXU3BOJCTBCHHBIMU O6’b€KTaMI/I, dBaApH1 Ha KOTOPBIX HMCIOT




Ype3BBIYANHO TsDKENbIE TMOCIEACTBHs IJid MepcoHana, oOOpyAOBaHUS, 3aHUM, COOPYXKEHHH U
OKpyXarollel cpeapl. OKCIUTyaTalusl TaKUX MpeanpusITHii B MEpByK odepeab JO0DKHA
OCYIIECTBIISITHCS TakuM 0Opa3oM; 4YTOOBI BIMSHHE HAa OKPYKAIOLIYI0 Cpedy W 4YeloBeKa ObLIO
MUHHUMAJIbHBIM. HpI/I 3TOM OCHOBHOC€ BHUHMAHHUC IOOJIZKHO OBITH YACJICHO IOBBINICHUIO YPOBHA
0€30MacHOCTH Ha TIPOU3BOCTBE.

Teopernyeckasi 4acTb

[Tox ycTOHYMBOCTBIO pabOTHI MPOMBINUIEHHOTO O0BEKTa MOHUMAIOT CIIOCOOHOCTH OOBEKTa
BBITEKAaTh YCTAHOBJICHHBIE BHUIBI NPOJYKIIMH B 00BEMaX W HOMEHKJIATYpE, MPEAYyCMOTPEHHBIX
COOTBETCTBYIOIIMMHU  IUIAHAMHM  YCJIOBUSIX  upe3BblyaiiHOM  curyauun (YC), a  Takxke
MIPUCIIOCOOIEHHOCTh 3TOr0 00BEKTa K BOCCTAHOBJICHHUIO B Cllydae MOBpexaeHUs. [ 00BbeKTOB, He
CBSI3aHHBIX C MPOU3BOJICTBOM MAaTEpPUAIbHBIX ILIEHHOCTEH (TpaHCIOpTa, CBSI3W, JIMHUU
AJIEKTpoIiepead M T.I.), YCTOWIUBOCTH OMPEIEISAETCS CIIOCOOHOCTHIO OOBEKTA BBIMOIHATH CBOU
¢byskun. [log ycTORYMBOCTRIO TEXHUUECKON CUCTEMBI IIOHUMAETCSI BO3MOKHOCTh COXPAHEHUS €10
pabotocnocobHocTu nipu YC.

B3pbIB - upe3BbIuaitHO OBICTPOE BBIJCIICHUE SHEPTUU B OTPAaHUYCHHOM O0BEME, CBS3aHHOE C
BHE3AIHbIM M3MEHEHHEM COCTOSIHHMS BEIECTBAa M COIPOBOXKAarolieecss oOpazoBaHHEM OOJBIIOTO
KOJIMYECTBA CIKATBIX Ta30B, CIOCOOHBIX MMPOU3BOIUTH MEXAaHUYECKYIO padoTy.

J1s B3pbIBa XapaKTEpHBI CIEAYIOIINE 0COOEHHOCTH:

- OoJIbLIasi CKOPOCTh XMMHUYECKOTO MIPEBpAaILiCHHS;

- 0OJIBIIIOE KOIMYECTBO ra3000pa3HbIX MPOIAYKTOB;

- MoIITHOE Ipoodsiiee (Opu3aHTHOE) IEHCTBUE;

- CUJIbHBIN 3BYKOBOU 3(PPEKT.

[IpomOIKHUTENBLHOCTE B3phIBa COCTaBIsgeT Bpema mopsaka 10° — 10° c. Ilostomy ero
MOIIIHOCTh BEChMa BEJIMKA, XOTS 3arachl BHYyTPEHHEN SHEPTUH Y B3PHIBUATHIX BEUIECTB U CMECEH HE
BBIIIIE, YeM y TOPIOYUX BEILECTB, CTOPAIOLINX B OOBIYHBIX I HUX YCIOBHUSX.

[Ipu ananu3e B3pBIBHBIX SIBIICHUW PACCMATPUBAIOT JBE Pa3HOBUIHOCTH B3pbIBA: B3PHIBHOE
TOpEeHHe U JeTOHAIHIO.

K mepBomMy OTHOCAT B3pBIBBI TOILIMBHO-BO3IYIIHBIX CMECEH (CMECH YIJIEBOJOPOJOB, NIapOB
He(DTEPOAYKTOM, a TakKe CaxapHOW, MYYHOM, IPEBECHOM M TMPOYEH MBUIM C BO3IYyXOM).
XapakTepHOil 0COOCHHOCTBHIO TAKOTO B3phIBA SIBISETCS CKOPOCTh TOPEHHUS TMOPSIKA HECKOIbKUX
COTEH M/C.

OTAMYUTENbHBIMUA YE€pTaMU B3PBIBHOTO TOPEHUS SBJISIOTCS: PE3KUM CKAYOK JaBJICHHS B
MeCTe B3phIBa, IEPEMEHHAsI CKOPOCTh PAaCIpOCTPAHEHHUs Mpoliecca, u3MepsieMasi COTHIMU METPOB B
CEeKYHIy U CPaBHHUTEJIbHO Majo 3aBHCSIIAsl OT BHEIIHMX YCIOBUU. XapakTep ACHCTBUS B3pbIBA -
PE3KUil ynmap Ta30B MO OKPYXKAIOIIEH cpele, BHI3BIBAIOIINN APOOJICHHE W CHIIbHBIE aedopManuu
MPEIMETOB Ha OTHOCUTEILHO HEOOIBIINX PACCTOSHUSIX OT MECTa B3PhIBA.

JleroHanus - BecbMa OBICTPOE pa3jIoKEHUE B3PHIBUATOIO BEIECTBA (Ia30BO3/AYIIHON CMECH),
pacnpocTpaHsIouieecss cO CKOPOCThIO B HECKOJBKO KM/C M XapakTepusyromieecsi 0COOEHHOCTIMH,
OpUCYIIMMU J1I0OOMY B3pBIBY, YKa3aHHOMY BbIlIe. JleToHanus xapakTepHa JUisi BOCHHBIX U
MIPOMBIIIJIEHHBIX CMecel, HaXOAALIMXCS B 3aMKHYTOM O00beMe.

JleToHarus mpeAcTaBiIseT cOOOW B3PBIB, PACTIPOCTPAHSIONIMIICS ¢ MAKCUMAIBHO BO3MOYKHOM
JUIsl JaHHOTO BeEIlecTBa (CMeCH) M JAaHHBIX YCJIOBHM (Hampumep, KOHIIGHTpalled cMecH)
CKOPOCTBIO, ITPEBBIIIAIOIICH CKOPOCTh 3ByKa B JAHHOM BEIIECTBE U U3MEPSIEMOU ThICAYaMU METPOB
B CeKyHAy. B ycloBusX AeToOHaMM [OCTUTAeTCs MAaKCHUMallbHOE pa3pylIMTENbHOE JAeicTBHE
B3pbIBa.

1. OnueHka 30H BO3JICHCTBUS B3PBIBHBIX MTPOILIECCOB:

HaubGonpimmm pa3pyiieHUsM TpOAyKTaMU B3pbIBa U yIapHOW BOJIHBI TIOJIBEPTalOTCS 3/1aHUS U
COOpYXEHHSI OONBIIMX pa3MepoB C JIETKUMH HECYIIMMH KOHCTPYKIMSIMHM, 3HAYUTEIBHO
BO3BBINIAIOIIMMUCS HAJl TOBEPXHOCTHIO 3EMIIH, a TAK)KEe HEMACCHUBHBIE O€CKapKaCHBIE COOPYKEHUS
C HeCyUIMMH CTeHaMU U3 Kupnu4da u 6etoHa. [logzeMHble ke 1 3ariryOiieHHbIe B TPYHT COOPY KEHHUS
C JKeCTKMMH HECYIIMMU KOHCTPYKIMSIMH OOJaJaloT 3HAYUTENBHON  COMPOTHBIISEMOCTHIO



pazpymieHuto. VM3  Bblle NEpedYMCICHHBIX IapaMeTpOB  YAAPHOM  BOJIHBI  PEILAIOIIUM
(XapakTepu3yIOIIMM pa3pyIIeHHE) SBISETCS H30BITOYHOE AaBIICHHE.

Pa3py1ienus noapasensoTcs Ha NOJIHbIE, CUIIbHBIE, CPEAHNE U Cl1adble.

[Tonnble pa3pymienus. B 3qaHusX 1 cOOpyKEHUSAX OOPYIIEHbI NEPEKPHITHUS U pa3pyIIEHbI BCE
OCHOBHBIE HECyIIMe KOHCTpyKUuH. BoccraHoBineHne HeBO3MOxHO. OOOpymoBaHHE, CpeaAcTBa
MEXaHM3allUM M Jipyrass TEXHUKAa BOCCTAaHOBJIEHMIO HE MOAJexar. B KOMMYHUKAallMOHHO —
sHeprerrueckux ceTsax (KOC) umerorcs pa3pbiBbl Kabesei, pa3pyleHs y4acTKOB TpyOOIpOBOJIOB,
OTIOpP BO3JYIIHBIX JUHHUHU AJIEKTporepeaay u T.1I.

CunbHble paspylieHus. B 31aHMAX U COOpPYXEHMAX 3HAYUTEIbHbIE AedopMalMd HECYIIUX
KOHCTPYKIUH, pa3zpyleHa OoJiplasi 4yacTh MEPEKpPBhITUN M cTeH. BoccraHoBlieHHME BO3MOXKHO, HO
HelleJecoo0pa3Ho, TaK KaK MPAaKTUYECKU CBOJUTCA K HOBOMY CTPOUTENILCTBY C HCIOJIb30BaHUEM
HEKOTOPBIX, COXPAHHMBINUXCS KOHCTPYKIuid. OOOpyIOBaHWE W MEXaHWU3MBI OOJBIIEH YacCTHIO
paspylleHbl ¥ 3HaYUTeNbHO AedopMHupoBaHbl. OTaeNbHbIE AETad U y3Jbl 000py/IOBaHUS MOTYT
OBITH HCIIONB30BaHbl Kak 3amacHele yactd. B KDOC paspeiBel n nedopmanmy Ha OTAETHHBIX
ydacTKax MOA3EMHBIX ceTeil, AedopMany BO3AYIIHBIX JUHUNA 3JIEKTponepead U CBSA3U, pa3pbIBbI
TEXHOJIOTHUECKUX TPyOOIPOBOIOB.

Cpennue paspyueHus. B 31aHuSIX M COOpYKEHMSX pa3pylLIeHbl IJIaBHBIM 0Opa3oM He
HECylllue, a BTOPOCTENIEHHbIE KOHCTPYKLUHU (JIETKHE CTEHbI, EPEropoJIKi, KpbIIIHM, OKHA, JBEPH).
Bo3MOXHBI TpelMHBl B HApy>KHBIX CT€HaX W BBIBAJIBl B OTAEIbHBIX MecTax. llepekpwiTus u
NOJIBAaJIbl HE PA3pYyILICHbI, 4acTh MOMEUICHWM NPUroJHa K dKcIuryarauuu. I BOCCTaHOBIICHUS
TpeOyeTcsl KanmuTaJIbHBIA PEMOHT, BBIOJHEHHE KOTOPOTO BO3MOXKHO COOCTBEHHBIMH CHIIAMHU.
Ob6opynoBanue TpeOyer KanutaabHoro pemonta. B KOC 3HauuTenbHble paszpylleHus WU
neopmanus 3JIEMEHTOB, KOTOPBIE MOKHO YCTPAHUTh KalIUTATbHBIM PEMOHTOM.

CnaOble paspymieHus. B 31aHMAX M COOpYKEHHUSAX paspyllleHa 4YacTb BHYTPEHHUX
NIEPETOPOJIOK, 3aOTHEHNS ABEPHBIX U OKOHHBIX MPoeMoB. O0Opy10BaHUE UMEET HE3HAUYUTENbHbIE
nepopmanuu. B KOC wumerorcs He3HauuTeNnbHbIE pa3pyLIEHHUs U TOJIOMKH KOHCTPYKTHBHBIX
AJIEMEHTOB. [[71s1 BOCCTaHOBJIEHUS 3JEMEHTOB 3/1aHUM, COOPYXKEHHUM, 000PYJOBaHUS, MMOIYUUBIINX
cyabble pa3pylIeHus, Kak MpaBuilo, TpeOyeTcsl TEKYIUil pEMOHT.

e TITTN

Pucynok 1 — 3onbI aeiicTBus B3pbiBa: [- neToHarmoHHo# BoHBL; [[-ipoIyKTOB B3pbIBa;
[II- BO31y1IHO- yIapHOH BOJIHBL.
[Tomzonsr: Illa -moa3ona cunbHBIX pa3pymenuis; 116 - moa3ona cpequux paspymenuu; 1B -
MOJ30HA CIIa0BIX pa3pyLICHUI



Bomnpocs! u 3aganus:
ba30BbIi1 ypOBEHb
[lo mpuBeaeHHON METOAMKHU OIpENeInTh W30BITOYHOE AABJIEHUE OT B3pbIBA B PE3yJIbTaTe
aBapuu Ha MPOU3BOJICTBEHHOM OOBEKTE COTJIACHO UCXOAHBIM TaHHBIM.
MeToanka BbINOJHEHUS 3a]aHUSA:
1 TlogroroBuTh AUCTHI PopMaTa A-4, 3aMOTHUTD LITAMIIBL.
2 Ompenenenye paauyca 30Hbl IETOHAIIMOHHOM BOJIHBI (30Ha ).

3oHa | ¢ pammycom It - 30Ha nAEHCTBHS [ETOHAIIMOHHON BOJHBI B Ipenesiax obOiaka
ra3oBO3AYIIHON cMecH. XapaKTepu3yeTcss HHTEHCUBHBIM JAPOOSIINM JCWCTBUEM, B PE3yNIbTaTe
KOTOPOTO KOHCTPYKLMHU pa3pylIalOTCs Ha OTHAEIbHBbIE (parMEHTHI, pa3jeTaiomuecs ¢ OOJbIIMMHU
CKOpOCTSIMH OT LIEHTpa B3pbIBa. Pamuyc 3T0ii 30HBI ornpeensercs no Gpopmyie:

— 3 3
n=175--¥mym | (m)
IZle: M- Macca B3pPhIBOONACHOIO BELIECTBA, OOPa30BaBIIETO Ia30BO3AYIIHYIO CMECH,
(1.) 3 Onpenenenne paauyca 30HbI J€HCTBUS NPOAYKTOB B3phIBa (30Ha II)
1'2:1,7 T
4 CpaBHHMBas pacCTOSIHME OT LIEHTpa B3pbIBa 1O Li€Xa ¢ HAHUACHHBIMHM paJuycaMu 30H, IIO
tabune 1 menaercss BBIBOA, MOXKET JIM OKA3aThCs LEX B 30HE JICHCTBUS BO3AYIIHON YIapHOW BOJIHBI
(3ona III). Jlanee HaxoquM M30BITOYHOE AABJICHUE HA PAaCCTOSIHUE OT LIEHTPA B3phIBa 0 IIeXa.
JUi1st 3TOrO OmpeesisieM OTHOCUTEIbHYIO BETUIHMHE 110 (hopMyJie
»
k=024-2

"
700

AP =
npHk <2, 1 . (xI1a
P 3W1+298-k% -1 (xTTa)

2
AR =
mpr k=2 T T o 10,158 D)

5 Ilo tabmune 1  ompenenuTh BO3MOXHYIO CTENEHb pa3pyLICHUs 31aHUM, COOPYXKEHUH U
TPAHCIOPTA.

6 Ilo tabmune 2 ONPEIEINTh BO3MOXKHYIO XapaKTEPUCTUKY IOPAKEHUM YeIOBEKa
JIEHCTBUEM BO3AYILIHOM YIapHOU BOJIHBI.

7 Pa3paboraTe MeponpusaTHs, HallpaBJIE€HHbIC HA CHIYKEHUE MaTePUAIIbHBIX U YEJIOBEUECKUX
MOTEPH ISl COCETHUX NTOMEILECHUM, OKPYKAIOIUX 34aHUI U COOPYKEHUN.
Tabmuua 1 — Bo3MoskHbIE CTENeHH pa3pyllIeHus 3JIEMEHTOB 3/1aHHH, COOPYKEHHI 1 TpaHCHopTa

HaunmenoBanue, CreneHb 3arps3HEHUS U U30BITOYHOE JIABJIICHUC
3JICMEHTOB 00BEKTa CHIILHO® cpernHee crmaboe
klla krc/ cMm? klla Kre/ cM? klla Krc/ em?
[TpombIinieHHOE € 60-50 0,6-0,5 50-40 0,5-0,4 40-20 0,4-0,2
METAJUTHYECKUM HIIH
JKeJIe300€ TOHHBIM
KapKacoM
MHOrosTa)XxHoe 50-40 0,5-0,4 40-30 0,4-0,3 30-20 0,3-0,2

aI[MI/IHI/ICTpaTI/IBHOC C
METaJUIMYECKUM HIIH
JKeJ1e300€ TOHHBIM
KapKacoM

Kuprninunoe 30-20 0,3-0,2 20-10 0,2-0,1 10-8 0,1-0,08
MHOTO3TaxHOE (3




aTaxa u 6oee)

Kupnuynoe oaHo- u

JBYXOTaKHOC

35-25 0,35-0,25 | 25-15

0,25-0,15 | 15-8 0,15-0,08

HepeBsHHoe

20-12 0,2-0,12 12-8

0,12-0,08 | 8-6 0,08-0,06

Ocrexienne
MIPOMBIIIUIEHHOTO U
JKHJIOTO 34aHUU

3-2 0,03-0,02 | 2-1

0,02-0,01 | 1-0,6 0,01-0,06

Ocrexienue 3
apPMHUPOBAHHOTO
CTEKJIa

6-3 0,06-0,03 | 3-2

0,03-0,02 | 2-1. 0.02-0,01

[IpompinenHoe ¢
METAJIINYECKUM

KapKaCOM U KpaHOBbBIM

00opyI0BaHHEM

Ipy30M0IbEMHOCTHIO

25-50 T

50-40 0,5-0,4 40-30

0,4-0,3 30-20 0,3-0,2

[locceitnasa nopora
ac(aibTOBBIM U

OCTOHHBIM IOKPBITHEM

¢ | 3000 30 1000

10 300 3

Tabmuna 2 — XapakTepucTUKa BO3IYIIHBIX MOPAKEHUI YelloBeKa JeCTBHEM BO3IYIIHOM yaapHOil

BOJIHBI

Bun nopaxxenus

XapakTepUCTUKU MOPAKESHUS

BennunHa H30BI-TOYHOIO

JTABIICHUS
Jlerkue Jlerkast KOHTy3us1, BpEMEHHAs NIOTEPSI 20....40
ClIyXa, YIIMOBI U BBIBUXU KOHEUHOCTEH (0,2-0,4)
Cpennue TpaBMbI MO3ra ¢ IOTEPEN CO3HAHMUS, 40....60 (0,4...0,6)
MOBPEXKIACHUS OPTaHOB CITyXa,
KPOBOTEUEHHS U3 HOCA U YIIEH, CUIbHbIE
MIEPEJIOMBI M BBIBUXU KOHEUHOCTEH
Tsoxenbie CuiibHast KOHTY3HS BCETO OPraHU3Ma, 60....100
NOBPEX/ICHHUS BHYTPEHHUX opraHoB u Mo3- | (0,6... 1,0)
ra, TSOKeJble epesioMbl KOHEUHOCTEH,
BO3MOXKHBI CMEPTEJIbHbBIE UCXO/IBI
Kpaiine tsoxenbie | [Tomydaembie TpaBMBI OY€Hb YaCTO TPH- > 100 (1,0)

BOJISIT K CMEPTEIIbHOMY HUCXOAY

BapuanTs! 3aannii

K IpaKkTU4ecKoi padore

Bapu- | BemectBo, | Macca, M, T M HaumenoBanue 3yeMeHTa 00beKTa

aHT B

1 byrtan 25 300 [IpoMbIlITIEHHOE ¢ METATUTMYECKUM
KapKacoM

2 [Iponan 50 350 MHoro3raxHoe aAMUHUCTPAaTUBHOE C
METAJJIMYECKUM KapKacoM

3 Meran 75 400 ITpoMBIIITIEHHOE C 7K€1€300€TOHHBIM
KapKacoM

4 Ilentan 100 450 MHOro3Ta)xHoe afIMUHUCTPATUBHOE C
XKeNe300€TOHHBIM KapKacoM

5 OtaH 125 500 KupnuuHoe TpexsTakHOe

6 Aneruien 150 550 Kupnuunoe aByxstaxxHoe




7 bytunen 175 600 Kupnuunoe ogHosTaxkHOE

8 OTuiieH 200 650 JepeBsHHOE

9 [Tpormnon | 225 700 ITpoMBIIITIEHHOE C METATUINYECKUM
KapKacoM M KpaHOBBIM 000py/I0BaHHEM
Ipy30M0AbEMHOCTHIO 25-50 T

10 benzon 250 750 [TpoMBIIIITIEHHOE C METANTNYECKUM
KapKacoM

11 Tomyon 275 800 MHoOrosTaxHoe aIMUHUCTPATUBHOE C
METAIJIMYECKUM KapKacoM

12 byran 275 850 [TpoMblIIIITIeHHOE C 3KeTe300€TOHHBIM
KapKacoM

13 [Ipoman 250 900 MHOT03Ta)XHOE aIMUHICTPATUBHOE C
JKEJIe300€TOHHBIM KapKacoM

14 Meran 225 350 Kupnuynoe tpexstaxHoe

15 Ilenran 200 300 Kupnuunoe nByxaraxHoe

16 OtaH 175 450 Kuprnunoe onHosTaxkHOE

17 Anurenen 180 400 epeBsiHHOE

18 ByTtunen 125 550 ITpoMBIIITIEHHOE C METAJUINYECKUM
KapKacoM M KpaHOBBIM 000pYI0BaHHEM
rpy30001bEMHOCTBIO 25-50 T

19 [Ipormnen 100 500 [IpombINIIIEHHOE C METATNINYECKUM
KapKacoM

20 OTHieH 75 650 MHoOrosTa)xHoe aIMUHUCTPATUBHOE C
METAJIMYECKUM KapKacoM

21 benzon 50 600 [TpombIIIEHHOE € KENe300€TOHHBIM
KapKacom

22 Tonyon 25 750 MHOro3Ta)xHoe aIMUHUCTPATUBHOE C
KeJIe300€TOHHBIM KapKacoM

23 byran 50 700 Kupnuuzoe TpexsTakHOe

24 ITponan 25 850 Kupnuunoe aByxsraxnoe

25 Mertan 100 800 Kupnuunoe ogHosTaxkHOE

26 [lenTan 75 900 JlepeBsiHHOE

27 OtaH 150 800 [IpoMbllIIEHHOE ¢ METAUTMYECKUM
KapKacoM M KpaHOBBIM 000pYIOBaHHEM
Ipy30M0AbEMHOCTBIO 25-50 T

28 Aneruiien 125 850 [IpoMbIlITIEHHOE ¢ METATUTMYECKUM
KapKacom

29 OTHieH 90 650 MHorosTaxxHoe aIMUHUCTPATUBHOE C
METaJUIMYECKUM KapKacoM

30 benzon 60 600 [TpombIIIIIEHHOE € KENe300€TOHHBIM

KapKacoM

I1oBBIIIEHHBIN YPOBEHB

1.IlepruucauTh 30HBI pa3pyLICHUN U AaTh UM KPaTKylO XapaKTePUCTHUKY.
2. Kakue ¢akTopsl BIUAIOT HA YCTOMYHBOCTh ()YHKIIMOHUPOBAHUS 00beKkTa SKOHOMHUKHU B YC?

OmnpenesieHne N30LITOYHOTO 1ABJIEHUS B3PbIBA
Paccunrars n30bITOYHOE JaBJIEHUE B3pPbIBA, IPU 3TOM BELIECTBO, PACUETHYIO TEMIIEPATYPY

t, , °C, cBOOOMHBIN 0ObEM TOMeNeHust V., M’, Maccy m, KU B3ATh U3 TaOiunsl 13. MouspHyio
Maccy BeIIeCTBAa B3sIThb M3 CIPABOYHHKA COTJIACHO XUMHYecKoW (opmyne. MaxkcumanbHOE
JlaBjieHue B3pbIBa P, 0OpuHiaTh 900 klla, HavaneHoe naBinenue P, npunare 101 «klla.




Koodduument yuactus roprouero Bo B3pbiBe z = 0,3; KO3QQPUIMEHT, yUUTHIBAIOLIHIA
HErepMETHUYHOCTh MTOMEIICHHS U HeaanadaTUYHOCTh Mpoliecca ropenus, K, = 3.
IIpumeuanue: M30pITOUHOE 1aBIEHUS B3phIBa ONpeaenseTcs mo Gpopmyie:

AP = (P mz
(max_PojV %Q_Q%

c6  2.n. cm H
rae Pus — MakCUMaJbHOE IaBICHUE B3pbIBA CTEXMOMETPUYECKOM CMECH WM BELIECTBA B
3aMKHYTOM 00beMe, MOKHO NMpHUHATH paBHBIM 900 klla;

P, — navanbHoe naBienue, npunumaeM 101 klla;

m — Mmacca JIBXK, xr;

z — kK03 HUIIMEHT yyacTusi TOPIOYETO BO B3PHIBE;

V.; — cBOOOIHBII 00BEM OMELIEHUS, M*;

Cer — cTEXHOMETpUYECKasi KOHIICHTPAIUS BEIIECTBA;

M — monsipHast Macca, KI/KMOJIb;

Prn. — INIOTHOCTH Ta3a WIIM I1apa BEIECTBA IIPU PACUETHOM TEMIIEpAType, KI/M>
Ta6smia 3 — BapuanTsl 3a1anuii

IMocmenuss o ITpennocienusas
wdpa madpa BELIECTBO t,,°C HI;I tpa mmdpa Vg, M m, KT
0 HA30ITCHTaH 30 0 12 10
1 MEHTaH 35 1 10 5
2 JUATUIIOBEIN 3hHp 25 2 8 6
3 aleToH 32 3 14 8
4 OyTaHoIn 45 4 11 12
5 JTaHOJI 50 5 7 9
6 reKcad 60 6 6 11
7 rernTaH 61 7 9 15
8 H30MPONUIOBBIM CIUPT 62 8 13 7
9 OyTmanerar 55 9 14 13

CnuCcoK JIUTEepaTypshl, peKOMeH1yeMblii K HCI0JIb30BAHHUIO 10 JaAHHOI Teme
OcHoBHas JuTepaTypa:
1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTE KH3HENCATETHHOCTH DICKTPOHHBIN
pecypc : yue6Hoe nocobue / C.JI. S6mounukos / FO.C. Peicun. - Capatos : Aii [Iu Op Menua,
2018.
- 122 c. - Knura Haxogutcs B 6a3oBoii Bepcuu IbC [PRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOTPAaHHUEHO
2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTb XKHU3HEAEATETLHOCTH MIPH
HKCIUTyaTaI[i CUCTEM U COOPYKEHUN BOJOCHAOKEHHS U BOJOOTBEIEHHS DIEKTPOHHBIN pecypc :
VYuye6Hoe nocobue / JI. 1. Cokonos. - be3omacHOCTb KU3HEeIeATEIbHOCTH MPH SKCIUTyaTalluu
CHCTEM M COOpYXeHUH BojocHabxeHus u BogoorseneHns,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kaura naxoaurcs B mpemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMIIIIpOB HEOTPAHUYEHO
JlonoiHUTe IbHASI JIUTEepaTypa:

1. benoB, C. B. be3omacHOCTb JKU3HENEATENBHOCTH U 3alllUTa OKpY’KaloIlel cpelbl
(TexHocdepHast 6e3omacHocTh) : yueOHuk / C.B. benos. - M. : IOpaiir, 2012. - 682 c. -
(baxanasp. ba3zoBblil kypc). - Ha yueOnuke rpu¢: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, ax3emIuisipoB 1

2. DxoJorus U 6€30MaCHOCTD KU3HEACATSILHOCTH : yue0. mocobue st By30B / [KpuBommenn 1. A.,
Mypageii JI. A., Poesa H. H. u np.] ; mox pexn. JI. A. Mypasbs. - M. : OHUTH, 2000. - 448 c. : n.
- bubnuorp.: B Tekcre. - ISBN 5-238-00139-8, 3x3eMIUISIpOB HEOrpPaHHUYEHO

HNuTepHeT-pecypcebl:



1 http://window.edu.ru/ — eamHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas 6nOINOTEKA OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIeKTPOHHBIN KaTaJIOT aCCOIUAINHN AJIEKTPOHHBIX OMOINOTEK
yueOHBbIX 3aBefieHui u opranuzaiuii CKOO

4 http://www.iprbookshop.ru — 9bC.
5 https://openedu.ru — OTKpBITOE 0Opa3oBaHMe

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHUE 6. OBIIEOBMEHHAS U MECTHAS BEHTUJIALUA

Leab 3aHATHS: HAy4YUTHCS ONPENENATh HEOOXOIMMBIM pacxo] NPUTOYHOIO BO3AyXa U
KPaTHOCTh MOTPEOHOTO BO3AyX000OMEHA MOMELICHHS, HEOOXOAMMYIO MOIITHOCTh AJIEKTPOABUIATEIs
BEHTWJIATOPA, oOecneynBaromero 3¢p(ekTuBHy0 padoTy OOpPTOBOrO OTCOCA BBIIEISIOIUXCA U3
BaHHbl TIa30B JUId 3aJaHHOIO0 TEXHOJIOTMYECKOIO IPOLECCa, MOLIHOCTh BJIEKTPOABUIATEISA
BEHTUJIATOPA, oOecnieunBaroiero 3p(HeKTuBHy0 paboTy BBITSDKHOIO 30HTA, YCTAHOBJIEHHOI'O HaJ
3a/IaHHBIM UCTOYHUKOM IIbLIETa30BbIICIICHHS;

3HAaTb: OCHOBHBIE BHUJABl IOTCHLHAJIbHBIX OIACHOCTEM W HX IMOCIEACTBHS B
npodecCHOHATBHOM ESATETBHOCTH U OBITY, IPUHLIUIIBI CHIDKEHHUS BEPOSTHOCTH UX pEaTU3allHH.

3HaHMsI W yMeHMs, npuoOperaemMble CTYJIEHTOM B pe3yJbTaTe OCBOCHHSA
TeMbl 3HATBH: INPUEMBI NIEPBOM MOMOLIM, METOJBI 3AIUTHI B YCIOBUSAX UYPE3BBIYAIHBIX
CUTyaluun
METO/BI 3aLIUThl B YCIOBHUSX YpE3BbIYAMHBIX CUTYalUil; MpaBujia TEXHUKU O€30MaCHOCTH,
MOKapHON 0€30MacCHOCTH U HOPMBI OXpaHbl TPyAa Ha IPEAIPUITUIX
YMerb: HUCIIONB30BATH IIPUEMBI IIEPBOM IIOMOIIY, METO/bI 3ALIUTHI B YCIOBUAX YPE3BbIYAaNHBIX
CUTyalni;
CJICZIUTH 32 BBIIOJHEHUEM IPaBUJI TEXHUKU 0€30aCHOCTH, IPOU3BOJCTBEHHONW CaHUTAPHUH,
MOKapHON OE30MaCHOCTH U HOPM OXPaHbI TPYJla Ha MPEATNPUATUIX

HanmenoBanue ¢GopMupyeMbIX KOMIIETEHIHH

Kon DopMyIHpOBKa

VK-8 Croco0eH CO3/1aBaTh U MOIICPKUBATH B TOBCETHEBHOW YXU3HH U B
npodeccrHoHaIbHON AeATEIHPHOCTH OC30TaCHBIC YCIOBUS KU3HEACATEIIBHOCTH JIJIS
COXpaHEHUs MPUPOIHOM cpejibl, 00eCIeUeHUs] YCTOWYMBOIO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE TIPH YTPO3€ U BOSHUKHOBEHUH YPE3BbIUANHBIX CUTYallni 1 BOSHHBIX
KOH(DIIUKTOB

OIIK-10 CHOCOOCH KOHTPOJIMPOBATh M 00eCIIeYnBaTh MPOU3BOICTBEHHYIO U
JKOJIOTHUYECKYIO 0€30I1aCHOCTh Ha pabounx MecTax

AKTyanbHOCTh TeMbl. OCHOBHBIM HANpaBICHHEM B pabOTE MPOMBINIICHHBIX MPEINPUITUN
ABJISIETCSI BBIYCK MPOXYKLIHMH BBICOKOIO KadeCTBA IPU CHUKEHUU TPYJOEMKOCTH W MEHBIIHMX
3aTpaTax MarTepHalioB. OJTO MOXKET OBITh JOCTHTHYTO TMOBBIIIEHUEM TEXHUYECKOTO YPOBHS
IIPOU3BOJACTBA KAK IIyTEM CTPOUTENBCTBA HOBBIX U PEKOHCTPYKUUHU JEHCTBYIOIIUX CTAPBIX LIEXOB,
TaKk ¥ MyTeM O3JO0POBIEHUS YCIOBUU TpyJa 3a CUET MOJCPHHU3AIMU MECTHOW U 001Ie0OMEeHHOM
BeHTWISILMHU. [103TOMY M3ydeHHe NJaHHOW TEMBI aKTyaJlbHO.

Teopernyeckasi 4acTb

BenTunsanuss — OpraHuM30BaHHBI M PEryJIHpPYEeMBbId BO3IyXO0OOMEH, 00ecneunBaroNIni
yAajJeHue M3 TOMEIIEHHUS BO3AyXa, 3arpsA3HEHHOTO0 BPEIHBIMH IMPUMECSIMH (ra3aMu, NapamMu,
MBUIBIO), U MTOa4y B HETO CBEXKET0 BO3/IyXa.

[To cnocoby mojauu B MOMEIEHUE CBEXKETO BO3/yXa U YJIAICHUIO 3arpSI3HEHHOTO CHCTEMBbI
BEHTWISILMUA TOAPA3IAEISAIOT HA €CTECTBEHHYIO, MEXAaHWYECKYI0 M cMellaHHyro. 11o Ha3HaueHuro
BEHTWIALMS MOXKET OBITh 00IIIEOOMEHHOIM 1 MECTHOM.

PACYET ITIOTPEBHOI'O BO3YXOOBMEHA ITPU
OBIIEOEMEHHOM BEHTWJIALINA
Metoauka pacuera



[Tpu 0OUICOOMEHHOW BEHTHIISAIUH TIOTPEOHBIH BO3MyXOOOMEH ONPEACISIFOT M3 YCIOBHUS
YAAJIICHHUA N30BITOYHON TEIUIOTHI U pa36aBJ'IeHI/I$I BPCOHBIX BLIZ[GJ'IGHI/Iﬁ CBCKHMM BO3YyXOM 1O
JIOMTyCTUMBIX KOHIIeHTparuid. [IpenensHo OmycTUMbIe KOHIICHTPALMU BPEIHBIX BEIIECTB B
BO3Nlyxe paboueit 30HBI yctaHaBnuBaioT mo ['OCT 12.1.005-88. CCBT. OO6mue caHuTapHO-
THTHCHUYECKHEe TPEOOBaHUsS K BO3yXY paboyei 30Hbl ¥ THTUEHHYECKUM HOPMaTHBAM.

KonnuectBo BO31yXa, KOTOPOC HaAOo IOAAaTb CUCTEMOU BCHTWSILIUU JJISI ITOTJIOIICHU S
U30BITOYHON TEIUIOTHI B IOMEILEHUH L BEIUUCIIAETCS 110 hopmyIie:

L =
R ¢ Y (1)
c-p- —lgq)
(t

e Qs — N30BITOYHOE KOJMIECTBO TEIUIOTHI, K/ 4; ¢ — TerioeMKocTh Bo3ayxa, Jx/kr-K; ¢ = 1,2
kJx/kr'K; p — mIOTHOCTH BO3myxa, Kr/M® ; t ,, — TEMIeEpaTypa BO3IyXa, yOalIieMOro M3
MOMEILEHNs, TPUHUMAETCsl paBHOM TemmepaType Bo3ayxa B paboueil 30He, ¢ ,, — TeMIeparypa
MIPUTOYHOTO BO31yXa, °C.

PacueTHoe 3HaueHHWe TemrepaTyphl MPUTOYHOTO BO3JIyXa 3aBHCHT OT Teorpaduyeckoro
pacnoaokeHus npeanpusaTus; 111 MOCKBEI ee IpUHUMArOT paBHoOU 22,3°C.

Temmepatypy Bo3ayxa B paboueil 30He mnpuHHMaOT Ha 3...5°C BbIIE pacueTHOM
TEeMIIepaTypbl HAPYKHOTO BO3/1yXa.

[1n0THOCTH BO3yXa, MOCTYMAIOLIETO B IOMEIIEHUE:

P=rreiy @
da
M30bITOYHOE  KOJIHUYECTBO TCIIJIOTHI, HOHHG)K&H[Gﬁ YAQAJICHUIO U3  MPOU3BOACTBCHHOI'O
MTOMEIICHHUS, OTIPECIISIFOT 10 TeIUIOBOMY OajlaHCy:

Q s = XQ wp = 20pacrs ©)
rae 20 ,, — TEIIOTa, MOCTyNalollas B MOMEIIeHHEe OT Pa3INYHbIX UCTOYHUKOB, KJIK/4, ZQpucr -
NOTEPH TETJIOTH B TIOMEIIEHUH Yepe3 KOHCTPYKLUH 31aHuil, kJ[x/4.

K OCHOBHBIM UCTOYHHMKAM TEILIOBBIJICIICHUN B TIPOU3BOJICTBEHHBIX IIOMEIICHUSX OTHOCSTCS:

1. I'opsiune moBepXHOCTU 000pyI0BaHUS (TI€YH, CYIIMIBHBIE KaMephl, TPYOOIIPOBOIBI U JP.)

2. O0opyaoBaHUE C IPUBOJOM OT DIEKTPOIBUTATENICH;

3. ConHeyHas paauanus

4. Iepcona, pabOTarONIHIA B IIOMEIICHHM;

5. Paznu4Hble OCThIBaIOIINE Macchl (METaII, BOJA U Jp.)

[Tockonbky mepenaa TemrepaTryp BO3dyXa BHYTPH W CHApPYKH 3[aHHUS B TEIUIBIHA MEPHOJ roja

He3HaunTenbHbIN (3...5 °C), To mpu pacdere BO3MyX00OMEHa MO W30BITKY TEIIOBBIACICHUN

MOTEepPH TEIUIOTHI Yepe3 KOHCTPYKIHU 3[JaHUH MOXHO HE YYHThIBaTh. [Ipum 3TOM HeEKoTopoe

yYBEITUYCHHE BO3TyX000MeHa OJIarONpUATHO BIWSAET HA YCIOBHS TpyJa paboTaromux B Hanboee

YKapKHe THU TEeIUIOro Mepuojia roja.

C ydeTom H3110XK€HHOTO (hopMyia (3) IpUHUMAET CIEAYIOIMIUN BUI:

Qo= Z0 wp “)
B nacrosimem pacueTHOM 3aJaHUM M30BITOYHOE KOJIWYECTBO TEIIOTHI OMPEAEINSETCS TOJIBKO C
Y4E€TOM TEIUIOBBIICTICHUHN JIEKTPOOOOPYI0BaHUS M pabOTAIONIETO NIEpCOHANa!
20up =050 + O, (5)
rae Q,,- TEmoTa, BhIAEIsIeMas MpH paboTe dJeKTpoABHUTarenei obopynoBanus, klx/4, O, —
TEIJIOTa, BhIAEIsIeMasl paboTaoOMUM MepcoHaAIOM, K/J[x/4
TennoTa, BeIACTsIEMAs DIIEKTPOIBUTATENIMUA 000y IOBAHHUS:

0,0.=3528-B N, (6)



rae B - ko duIMeHT, yIUTHIBAIOMHUI 3arpy3Ky 00OpyH0OBaHMS, OJHOBPEMEHHOCTb €ro paldoTHl,
pexum padoter;, f=0,25... 0,35; N — o0Iasi yCTaHOBOYHAsI MOLITHOCTh 3JICKTpOABHUTaTeseil, KBT.
TemoTa, BbAENsAEMast paOOTAIOIINM [IEPCOHATIOM:
O, =nkK,, (7)

re n — 4UciIo paboTaroluMx uesoBek; K, — TemoTa, BblAeNseMas OIHUM uesoBeKoM, kJ[x/d,
NpUHUMAaeTCsl paBHOM mpu Jerkoil padore 300 x/[x/4, nmpu pabdore cpeaneit Tsuxkectn 400 k[ /4;
npu TspKenoit padore 500 k/Dx/4.

Pacxo/ NPUTOYHOTO BO3/IyXa, M*/4, HEOOXOMMMBIN I MOIEPKAHUS KOHIIEHTPALMH BPEIHBIX

BELIECTB B 33/IaHHBIX Ipeieax:

L, = G

oy ®)

oa
rne G — KOJIMYECTBO BBIIEISIEMBIX BPEIHBIX BEIECTB, MI/4, ¢y, — KOHIIEHTPAIUS BPEIHBIX BEIIECTB
B YIAJISIEMOM BO3/IyX€, KOTOPas HE JOJDKHA MPEBBIIATH MPEAETHLHO JOIYCTUMYIO, MI/M?, T.€. ¢y <
Grnox; Gnp — KOHIIEHTPAIUS BPEIHBIX BEILECTB B IIPUTOYHOM BO3/IyXE, MI/M".
g < 0,3¢50. )
Omnpenenenne MOTPEOHOTO BO3TyX000OMEHA.

s onpenenenus noTpeOHOro Bo3ryxoo0MeHa L He00X0AUMO CPaBHUTh BEJIUYUHBI L U Lo,
paccuntanubie o ¢opmynam (1) u (8) u BEIOpaTh HANOOIBIITYIO U3 HUX.

KpartHocTh Bo3myxooOMeHa, }J/q:

E=_, (10)
Vi
rae L — notpe6GHbIi BO31yx000MeH, M*/4; V. — BHyTpEHHUI CBOOOAHBIM 00BEM MOMEIIEHUS, M’
KpatHocTh BO3ayx000OMeHa momemnieHnid 00br9HO coctaBiisier oT 1 g0 10 (Oospmme 3HaYCHUS
JUIE TIOMEIICHWH CO 3HAYUTENbHBIMH BBIICJICHUSMHU TEIUIOTHI, BPEIHBIX BEIIECTB MU
HEOOJIBIIIUX TI0 00BEMY).
JIist ManuHO- U IPUOOPOCTPOUTETHHBIX IIEXOB PEKOMEHyeMasi KpaTHOCTh BO31yX000OMeHa
coctaBisieT 1...3, Uil JUTEHHBIX, Ky3HEYHO-IPECCOBBIX, TEPMHUUYECKHX II€XOB, XHMHYECKHX

npousBoAcTs — 3...10.

PACYET MECTHOM BBITSI)KHOM BEHTUJIAILUUA

MecTHast BBITSDKHAsT BEHTWISIUS TpEJAHA3HAueHa JUIs yJAJIeHUs 3arps3HEHHOTO BO3JyXa
HETIOCPE/ICTBEHHO OT UCTOYHHKOB 00pa30BaHUs BPEIHBIX BBIJCIICHUH.

MecTHbBIE OTCOCHI B 3aBUCUMOCTH OT TEXHOJOTHUYECKOTo Ipolecca U 000pyA0BaHUS MOTYT
OBITH BBITIOJTHEHBI B BHJIE MOJIYOTKPBITHIX KOHCTPYKITUH (C OTKPBITBIM IIPOEMOM), BHYTPH KOTOPBIX
HaXOJATCSI UCTOUHUKH BPEAHBIX BbIJeNeHUuH. K MEeCTHBIM O0TCOCaM OTHOCSITCS BBITSKHBIE HIKa(bI,
VKPBITUS | T.11. Pa3nuuaroT OTKPBITBIE OTCOCHI, HAXOSIIHECS 3a MpeesiaMid HCTOYHHKOB BPETHBIX
BbIJIETICHUH (BBITSHKHBIE 30HTHI, OOPTOBBIE OTCOCHI U T.II.), M MOJHOCTBIO 3aKPBITHIE, SBISIOIIHECS
COCTAaBHOHM YacThIO KOKyXa MAIIMHBI WM anmnapara, UMEIONINe OTBEPCTHE WM HETUIOTHOCTH JUIS
MOCTYIICHUS Yepe3 HUX Bo3ayxa (0apabdaHbl 11 OYUCTKH JIUThSI, TPOOUIIKU U T.I1.).

[Ipy MeCTHOW BBITSKHOM BEHTWISIHMHA OTCOC JOJDKEH pacrojaraTtbCd Ha JIMHUHA
pacrnpocTtpaHeHusl ToToka. Tak kak 3(¢EeKTUBHOCTh BCAChIBAHHUA OOpPATHO MPOMOPIMOHAIbHA
PaCCTOSHUIO OT OTBEPCTHS, OTCOC JOJHKCH OBITh MAaKCUMAIBHO MPUOIMKEH K HCTOUHUKY BPEIHOTO
BbIIETICHUS, YTOOBI O00ECTeYNTh MAaKCUMallbHOE YJIaBIMBaHHME BpEAHBIX BblAeneHuil. [lpu
MIPOSKTUPOBAHUN MECTHBIX OTCOCOB CJEAYyeT YUYUTBIBATh, YTO YJAISIEMBIA BO3IyX HE JOJDKEH
MIPOXOJUTH Yepe3 30HYy JIbIXaHUsl paboyero nepcoHanga U KOHCTPYKIHUS OTCOCa HE JOJKHA MeIlaTh
pabore. Ilpu mogaye MPUTOYHOTO BO3JayXa BOJIM3M MECTHOTO OTCOCA JIOJDKHA OBITH HUCKIIIOYEHA
BO3MOXKHOCTH pa3yBaHUs BPEIHBIX BBIJICICHUN MO MMPOU3BOJICTBEHHOMY TOMEIIECHHIO.

MeTtoauka pacyera 60PTOBBIX 0TCOCOB
BopToBEIE OTCOCHI YCTaHABJIMBAIOT TJIaBHBIM 00pa3oM Yy TIPOU3BOACTBCHHBIX BaHH,



MPEJCTaBISIIONIMX COOOM OTKPBITBHIE pe3epByaphbl, Yallle BCETO YETBHIPEXYTOJbHON (QOpPMBI,
HAIOJIHEHHBIE PAa3HOTO POJAa PacTBOpaMH. BpemHble BemecTBa U3 MPOU3BOJACTBEHHBIX BAHH MOTYT
BBIICTISITHCS B BUJIE MAPOB KHUCIIOT, MIEN0Uei U pa3TUYHbIX Ta30B.

HanOonee neiicTBEHHBIM METOJOM 3allUTHl IEPCOHANA OT BPEIHBIX BBIIEICHUH SBISETCS
MOJTHOE YKpBbITHE BaHHBL. OIHAKO MO TEXHOJOTHMYECKUM COOOPaKEHUSM 3TO BO3MOXKHO KpaiHe
peaxo. bonbiioe pacnpocTpaHeHUe NOIYYHIA OTCOCHI B BUJIE ILIENH.

[Tpunnun paboTsl GOPTOBOTO OTCOCAa COCTOUT B TOM, YTO BCAChIBAEMBIH C OOJNBILION
CKOpPOCTBIO Uepe3 y3KyH 3a0OpHYIO INeNb OTCOCa BO3AyX oOpasyeT Haj 3epKalloM pacTBOpa
CHJIBHYIO TOPU30HTAIBHYIO CTPYIO, KOTOpas cOMBAeT ¢ BEpTUKAIHHOIO MYTH BBIOpachIBacMble W3
pacTBopa ras3bl M Kalld M STHM 3aCTaBJIsIeT OCHOBHYIO Maccy Kareib YIacTb oOpaTHO B BaHHY, a
ra3pl U OCTaJIbHbIE KaIllIH YBJIEKAIOTCS B OTCOC.

['opuzoHTanbHAs CTpysh OOPTOBOTO OTCOCAa OBICTPO OciabeBaeT C yJaleHHeM OT 3a00pHOU
HIeNH, TO3TOMY OJHOOOPTHBIA OTCOC JAENAalOT TOJBKO MpHU HIMpUHE BaHHBI He Oomee 600 mM. Ha
Ooyiee IMMPOKMX BAaHHAX YCTAHABJIMBAIOT OTCOCHI C JBYX IPOTHUBOIOJIOKHBIX CTOPOH BAaHHEI
(1ByOOpTHBIE).

B 3aBucumocTH OT THMa BaHH NPUMEHSIOT MECTHBIE OTCOCHI C IIENBIO BCACHIBAHUS B
TOPU30HTAJIBHON IIOCKOCTU (OMpPOKUHYTHIE) (puc. 1, a, O, B, I) U B BEPTUKAJIBHOM IUIOCKOCTH
(mpocTteie waM OOBIUHBIE) (pUC. 1, 1, €), KpOME TOTrO HCIOJB3YIOTCS OOpPTOBBIE OTCOCHI C
nepeayBkoil (puc. 1, B, T).

BopToBbie 0TCOCH pacnoararoT Mo JJIMHHBIM CTOPOHAM BaHH.

[lenb GopTOBOTO OTCOCA 00SA3aTENHFHO TOJIKHA OBITH PACIIONOXKEHA K Kparo BaHHBI. BricoTy
e 60pToBOTO O0TcOca MpuHUMaroT B npeAenax 100 mwm, BeicoTy mienu caysa - 0,0125 mumpuHs
BaHHBI, HO HE MEHEE 5 MM.

KonuuecTBo Bo3myxa (M*/4), yaanseMoro GOpPTOBBIMH OTCOCAMH 0€3 MEPENyBKH C HIENbIO
BCACBIBaHUSI B TOPH30HTAIFHON WIIM BEPTUKAIBHOM TUIOCKOCTH, CIIEIyET ONPENeNATh 0 popMyIie:

EL: 1400 - (0,53 + gL)l: 3 kkkkk, (11)

At t 1 2 3 4

B+L
Trac B - BHYTPCHH:A IIMPHUHA BAHHBI, M;
L - BHYTpEHHss IIIMHA BaHHBI, M;
H- paccrostHue OT 3epkayia pacTBOpa /10 O0pTa BaHHBI, M;
k,, - K03(pPHIIMEHT, YUYUTHIBAIOIINK Pa3HOCTh TEMIEPATyp pacTBOpa M BO3JyXa B TMOMELICHUH

(Tabm. 2);
k

. - KOO(QQHUIKEHT, YUYUTHIBAIOIINH TOKCUYHOCTh U MHTCHCUBHOCTD BBIJICJICHHS BPETHBIX BEILECTB
(Tabm. 2.3);

k, - Ko3(pQUIMEHT, Y4YUTBHIBAIOUMA TUI oTcoca ( =1 mis asyboproBoro; ki = 1,8 mis
ky

0JTHOOOPTOBOTO);

kr - x0>puIMEHT, yYUTHIBAIONIMI BO3AYIIHbIE TMepeMemuBaHus pactBopa (k» = 1 06e3

nepeMeIuBaHysL; Ipu HaTuIuu 6apboTaxa k, — 1,2);
ks - k03 HUIMEHT, YIUTHIBAOIINI YKPBITHE 3epKajia pacTBOpa MoIjIaBKaMu (TIPH OTCYTCTBUU - k3

= 1, p¥ yKPBITHH IIAPHKAMH f — () 75);

ks - K03 (UIMEHT, YUYNTHIBAIONIMNA YKPBITHE 3€pKalla MEHHBIM CJIOeM IIyTeM BBEICHHUS J100aBOK

ITAB (pu oTCyTCTBUHM - ks = | npy nepemewmBanmu - ky = 0,5).



bes nepeoysxu

C nepedyeroi

Pucynok 1 — CxeMbl OOpTOBBIX OTCOCOB: OIPOKUHYTHIE (@, B - IBYOOPTHBIE; O, T -
OJTHOOOPTHBIE); OOBIYHBIE (1 - IBYOOPTHBIH; € - OJJHOOOPTHBIN)
Tabmuna 2 — Koadduuuent yuera pazHocTu TeMnepatyp pacTBopa M BO3JlyXa B IOMEIICHUU

At, °C k,, At, °C k,, At, °C k,,
0 1,0 30 1,47 60 1,94
5 1,03 35 1,55 65 2,02
10 1,16 40 1,63 70 2,10
15 1,24 45 1,71 75 2,18
20 1,31 50 1,79 80 2,26
25 1,39 55 1,86 - -

Tabmuua 3 — KoadduuueHT yuera TOKCHUHOCTH M HHTEHCUBHOCTH BBIJICJICHHSI BPEIHBIX BEIIECTB

I'pynina BaHH (Tabi. 8) 1

2

3

4

5

k, 2

1,6

1,25

1

0,5

T36J'II/II_[3. 4 —YenpbHOE€ KOJIMYECTBO BPCAHBIX BCHICCTB, YAASICMBIX MCECTHBIM OTCOCOM OT

TaJIbBAHWYCCKHUX BAaHH, I'PYIIILI BAHH U PCKOMCHAAIWHN 110 OYHUCTKEC BLI6pOCOB

TexHoIOrnYeCKuit MpoIecc HAHECEHUS Omnpenens | Makcumans | 'pynma|  Crioco6
No rajlbBaHMYECKUX MOKPBITUH fo1iee HOE BaHH OYHCTKH
- BEILECTBO | KOJIMYECTBO Armma
/1 5 Merto *
, T/(M”-C) « | patsl
A *
1 2 3 4 5 6 7
DnexTpoxuMHuyeckass o0paboTka METauioB B
pacTBopax, coepKalux XpOMOBYIO KUCIOTY B| XPOMOBBI
1 [konmenTparmu 150...350 r/m, mpm cuiae Toka 5 10 1 2 1;6
6onee 1000 A (xpoMupoBaHHEe, aHOJIHOE| aHTHUIPHL
aKTUBHUPOBAHUE, CHTHE MEJHU U JIp.)
To e, B pacTBOpax, COAECPIKALINX XPOMOBYIO XpOMOBBI
5 |KMCIOTY B KOHUEHTpAlMH 30...60 r/nm M 2 2 2 16
(3JIEKTPOIIONIUPOBAHUE ATIOMHUHUS, CTald U ’
AHTUAPU]T
J1p.)
To e, B pacTBOpax, COAEPIKALINX XPOMOBYIO
kucioty B koHreHTpamuu 30...100 1/1m, mpu| XpomoBbI
3 |cume Toka wMenee 500 A (aHogmpoBaHUE 17§ 1 3 2 1;6
QIIOMUHMST M MarHueBbIX CIUIAaBOB U [Ip.), a| aHTUAPHUJ
TaKXKe XHMUYECKOe




Xumuyeckasi 00paboTka cTalnu B pacTBOpax

. . XpOMOBBI
4 |XPOMOBO#i KHCIIOTHI i €€ ol npu i 5.5-10° 4 > 1:6
t > 50 °C (maccuBamusi, TpaBJIeHHUE, CHSATHE
. AHTUAPUJ
OKCHJTHOM TIJICHKH, HATIOJTHEHUE
Xumuueckas o0OpaboTka METaJIOB B| XpOMOBBI
5 |pacTBOpax XpOMOBOM KHUCIIOTHI U €€ COJIEH IpU 71 0 5 - -
t < 50 °C (ocBeTyieHHE, MTacCUBAIUs U Jp.) AHTUJPUTT
DneKTpoXxuMHuUYecKkas o0paboTka B pacTBOpax
1es104u (aHomHOE CHSITHE nJiama,
6 |oGe3zxupuBanue, myxeHue, nuHkoBanue B| lLllemous 11 2 2 2;6
LIEJIOYHBIX  AJIEKTPOJIUTAX, CHATUE OJIOBA,
OKCHUJMPOBAHKE MEJH, CHITHE XpOMa U JIp.)
Xumuueckass ~ o0paboTka  MeTalIOB B
pacTBopax IIeNnoud (OKCUIUPOBAHUE CTajH,
XUMHUYECKOE MOJINPOBAHUE AITIOMUHUS,
- |PBIXJICHHE OKAIMHBI HA THTAHE, TPABJIEHHE
QITIOMUHHUSI, MarHusi ¥ MX CIUIABOB W JIp.) TIPHU
TeMmrneparype pactopa, °C:
ooitee 100 Ilenoun 55 2 2 2;6
meHee 100 [lenoun 55 3 2 2;6
XuMmuyeckass o00paboTka METayuioB, KpoMme
QTIOMUHUSIT M MarHus, B pacTBOpax IIEI0Yu
3 (xuMuyeckoe 00e3KUpUBAHUE, HEUTpaTU3alus
U Ip.) Ipu TemIiepatype pactBopa, °C:
ooitee 50 Ilemoun 0 4 - .
Mmenee 50 Ilenoun 0 5 - -
KanmupoBanue, cepeOpenue, 3oi104yeHue u|l{uanucTe
9  |3MEeKTPOXUMHUYECKOE JIEKaMpPOBAHUE B i 5,5 2 1 4
IIUAHKUCTHIX PAacTBOpax BOJIOPOJI
[unkoBanue, MeaHEHWE, JaTyHUpPOBAHUE, |[[uaHKMCTHI
10 |xumudeckoe JIEKAMPOBaHUE, 51 1,5 2 1 4
aMaJlbraMUpOBaHUE B IIMAHUCTHIX PACTBOPAX BOJIOPOJL
Xumuueckas 00paboTka METaJUIOB B 3aCTBOpaXx, | DTOPUCTHI
11 |conepxamux GTOpHCTOBOIOPOAHYIO KHUCIOTY U i 20 2 1 3
€€ CoJIu BOJIOPOJI
XuMmuyeckass ~ oOpaboTka  METaJyIoB B
KOHIIEHTPUPOBAHHBIX XOJIOHBIX 1| XJ10pucThI
12 |pa3baBieHHBIX HarpeTbx pacTBopax, 17} 80 3 1 3
COJIEpKalINX COJIAHYIO KHCIOTY (TpaBjeHHe,| BOILOPOL
CHSITHE IIUIaMa U JIP.)
Xumuueckass o00paboTka METaJIOB, KpoMe X1
OPHCTBI
|3 |CHATHA IMHKOBOTO M Ka[MHEBOTO NOKPBITHS, B i 3.10" 5 1 3
XOJIOJHBIX pacTBOpax, COAEPIKALIUX COJSHYIO
BOJIOPOJ1
KHCIIOTY B KOHIIeHTparmu 110 200 r/n
DneKTpoXxuMHu4deckass o0paboTka MeETaioB B
pacTBopax, cojepXkalluX CEPHYI KHUCIOTYy B
koHneHtparuu  150.350 71/m, a Takke CepHas
14 |xummyeckas 00pabOTKa B KOHIICHTPUPOBAHHBIX KHCITOT 7 2 2 I;6
XOJIOMHBIX M pa30aBIEHHBIX  HArpeThIX
pacTBopax (aHOZMpOBaHME,

JIEKTPOINIOJIMPOBAHNE, TPABJICHUE U T.1.)




15 |Mennenue, JTy>KCHHE, LIMHKOBAHUE 5 Cepuas
KaJMHPOBAaHUE B CEPHOKUCIIBIX PACTBOpax IMpU 0 5 -
t <50°C, a Taxoke XMMHYECKas aKTHBALUS Kkuciora
16 |Xumunyeckas oOpaboTka  MeTaulioB B
KOHLIEHTPHPOBAHHBIX XOJIOHBIX 1| boc {bopHa } .
paz0aBIIEeHHBIX HarpeThIx pactBopax,| - . o 6-10 3 I;6
cojepkammx  opTodocPopHYO  KHUCIOTY
(docharupoBanue u ap.)
17 |Xumuyeckas ~ oOpaboTka  METaUIOB B
KOHIICHTPUPOBAaHHBIX HArpeThIX pacTBOpax M
ANEKTPOXUMHUYECKAs o0paboTka Bl o
ochopHa )
KOHUCHTPHPOBAHHBIX ~ XONOAHBIX ~PACTBOPAX,| = . 5 2 1;6
colepkammx  opTohoCcPOpHYIO  KHUCIOTY
(XummaecKoe MIOJIMPOBAHNE ATIOMUHHS,
AJIEKTPONOJIMPOBAHUE CTAIH, MEAU U JIp.)
18 |Xumuueckass ~ oOpaboTka  METaJUIOB B
pa30aBIEHHBIX PACTBOpAx, COJEPIKAIINX a30THYIO
KUCIIOTY (OCBETJICHHE aJFOMHHHUS, XUMUYECKoe| A30THas
CHSITHE HUKEJIS, TPABJICHHE, JCKAIMPOBAaHNE MEIH,| KUCIIOTa U
maccuBalsg W Jp.) TPH  KOHIGHTpAIMH| OKCHIBI
pactBopa, /3 azoTa
6onee 100 3 3 5
meHee 100 0 5 -
19 |HukenupoBaHue B XJIOPUAHBIX pacTBopax npu | PactBopm
IUIOTHOCTH TOKa cBbIme 1 A/am? MbIC 1
1,5-10 1 1;6
conu
HUKEJIs
20 |To e B cynb(haTHBIX PaCTBOPAX PactBOopH
MBI€E COJIH 3-107 2 1;6
HUKEJIs
21 |MenHeHue B 3TUICHANAMUHOBOM JJIEKTPOJIUTE | DTHIICH- 0 4 )
JTMAMUH
22 |KagmMupoBanue W  JIy)KEHHME B KHCIBIX Peron 4 i
AJIEKTPOJIUTAX € 100aBKOH (eHona
23 |Kpamenve B aHUJIMHOBOM KpacuTEIe AHWIUH 0 4 -
24 |IIpoMbIBKa B ropsiueii BOJE Bona 0 5 -
25 |Be3BpeHble TEXHOJIOTHYECKUE TPOIIECCHI MPH
HaJU4YMKM HENPUATHBIX 3alaxoB, HalpuMmep, - 0 4-5 -
aMMUaKa, Kjies 1 Jp.
*MeTtonbl 04UCTKH: 1 - aOCOPOLMOHHBIN; 2 - (puIbTparys.
**Tunpl anmapatoB ouucTku: | — ¢unbTpel-rymManoynoButenu OBI-T (kopmyc wu3
TUTaHa); 2 — ¢wibTpbl-rymManoynoButenn OBI-C (kopnyc w3 cramm); 3 - UIBTPHI-

tymaHoysnoButenn @BI-T ¢ opomaemoit nmpucraBkoif; 4 - ¢punbTpbl-TymManoynoButenu OBI-C-L1;
5 - macagounsnii punsTp THAa BIITHUWOT; 6 - cemapaTopsl, BCTpanBaeMble B 00OPTOBOI OTCOC.
Breibop  BeHTHIIATOpA HE00X0UMOT0
IIPOU3BOIUTEILHOCTH.
[TorpebHast MomHOCTh (KBT) Ha Baimy asieKTpoABHUraTessl pacCUuThIBAeTCA 10 hopmyiie:

IMPONU3BOAUTCA C Y4€TOM Haropa u

VAP
N =3600 102 12 170’

(12)



e V- mpou3BOAMTENBHOCTD, M>/4;
AP - nanop, Ila;

na - KIIJ Bentunsropa (0,6...0,85);
ne - KILJ nepenauu (0,9...1,0).

MeTtoauka pacyera BbITSKHBIX 30HTOB

BBITSDKHBIE 30HTBI YCTaHABJIMBAIOTCS HaJ 00OPYJOBAaHHEM C YCTOWYMBBIM KOHBEKTHBHBIM
MOTOKOM, a TaKXe HaJ MbUBIIIUM W Ta30BBLACIAIOMMUM o00opynoBanueM. C IMOBEPXHOCTH
MCTOYHHMKA BPEIHBIX BBIJCICHUHN, UMEIOIIEr0 TeMIepaTypy BhIllIEe TeMIepaTypsl aTMochepsl 1exa,
MOJTHUMAETCSI KOHBEKTHBHBIA TIOTOK, OOYCJIOBICHHBIM pPAa3HOCTHIO IUIOTHOCTEH HArpeThiX U
XOJIOJIHBIX Ta30B WJIU MapoB. JTH MOTOKHU 3aXBaThIBAIOT YACTHUIBl MBLIU, MApbl U 00pa3yromuecs
ra3bl ¥ YHOCAT UX BBEPX OT HArPETON MOBEPXHOCTH.

Ha puc. 2. noka3zana cxema 30HTa J1JIs yJIaBIUBAHUS BPEAHBIX BbIIEICHUNA. DPPEKTUBHOCTD
paboThl BBITSDKHOTO 30HTA 3aBHCHT OT KOJMYECTBA YIAISIEMOTrO BO3ayXa L W CKOPOCTH W
OTCachIBaHUsI CMECH Ta30B M TOHKOJIMCIEPCHON MbUIM (CpaBHEHHE C PEKOMEHJOBAHHOH W IUIf
ONpENICJICHHON  TpyMIlbl  BPEIHBIX  BEHIECTB), a TaKXke OT pPacCTOSHHS 30HTA  OT
TEeIJIOTa30IbUICBBIICIISIONICH MMOBEPXHOCTH [ 1 yriia pacKphITHs 30HTa a (00bIYHO a < 60°).

Herounnk

D BPE/IHBIX
9KkB A BBIICTICH

Pucynok 2 — Cxema BBITSKHOTO 30HTa

SKCHepI/IMCHTaJ'IBHO OIMPCACIICHO, YTO ONTHMAJIbHAsA BbICOTA YCTAHOBKH pa60qer0 CCUCHHA

30HTa OT HcTOYHMKA JOJKHA ObITh (0,2...0,4)Dos ( Dy = LI3Fes - sxBuBamenTHbI quamerp

WCTOYHHMKA BBIICIEHUH, M, Fl - IUION@Ab MOBEPXHOCTH mMocienHero, m°). Ilpum ycraHoBKe
BBITSDKHBIX 30HTOB Ha BbicoTe (0,4...0,8)D. HeoOXxoauMo B pacueTHyio ¢opmyiny (13) BBOAUTH
KOA(PGUIIUEHT, XapaKTEpU3YIOIUMN TOABIXKHOCTh BO3JyXa IOMEIEHUS. YCTaHOBKa 30HTa Ha
paccrosauu 6onee 0,8D. (mpu JTHOOBIX pacxojax BO3AyXa) COMPOBOXKIAETCS HepalOHAIbHBIM
PEKUMOM C YACTHYHBIM YJIABJIMBAHWEM KOHBEKTHBHOW CTPYH M COIYTCTBYIOIIMX Ta30oB Mcxons u3
NPaKTUYECKUX JaHHBIX rabapUTHBIE pa3Mepbl 30HTa (AJMHA U IIMpUHA) NpuHUMatoTcs Ha 0,2 M
OoubIIe pa3MepOB UCTOYHHUKA BPEITHBIX BBIICICHHN.

Dd¢pexruBHas pabora L (M’/4) BBITSDKHOTO 30HTa OOECIEUMBAETCA TIPU  PACXOIE
yIAJIIEMOTO BO3/yXa OT TeIJIOra30MCTOYHHKA!

L=(43-H/ Dy, +0,65)- Q"°DY°E, (13)
Ly

rae £, - nonpasounblit Ko3(GHUIMEHT Ha MOABUKHOCTh BO3IyXa MOMEIEHNS;

E _ - nonpaBo4HbIi K02()(DULUEHT HA HAJTMYKME Ta30BOM COCTABIIIONIEH B KOHBEKTUBHOM MOTOKE;

Q - KOJIMYECTBO KOHBEKTUBHOM TEIJIOThI, TepﬂeMOﬁ HCTOYHHUKOB TCHHOF%OBBIHGHGHHﬁi



Q: 2567FcnnAt 4/ 3 , (14)
rae At - pa3HOCTh TeMIIepaTyp UCTOUHUKA BPEIHBIX BBIJIEICHUN M BO3ayXa pabodyero moMemnieHus,
°C

Kosdppumuent £, moxuO OTIPENICTUTh 10 TpaduKy Ha pUC. 3 3aBUCUMOCTH OT CKOPOCTH
JBIKEHHS BO3/yXa B IOMEIICHUHN Wy U TapaMeTpa A.

K
4
51 1
4T 2
3
3T 4
5
2
6
1 4..%1
T T 1 1 T
0,20,40,60,81,0 w, M/¢

Puc. 3. [lonpaBounslii k03¢ durueHt K, Ha MOJBMKHOCTb BO3AyXa B oMerieHuu npu A4: 1 -
2,0,2-1,0,3-0,5;4-0,38;5-0,25;6-0,19

R= Dzy‘?a \/g (15)
3Hast 3HaueHue koddduimenta £, u3 tadn. 2.6, MOXKHO HallTH kodduimeHt £ _ .
Tabmuua 6 — 3nauenus kodddunuenTa £ | B 3aBUCUMOCTH OT £
E, 1 1,5 2,0 2.5 3,0 3,5 4,0
E 1,2 1.23 1,27 1,3 1,33 1,37 1,4

B 3aBuCcHMOCTH OT Kjlacca OMacHOCTH BBIJAEIISIFOIINXCS Ta30B JOHKHO MEHSTHCS 3HAUE€HUE
CpeIHel CKOPOCTH B IJIOCKOCTH MPUEMHOTO CEUYSHHS 30HTa W, (M/C), ompeaensieMoit o ¢popmysIie:

Wig =L /ngiﬁ > (16)

r1e Fiour - IUIOMAAb CEUEHUS 30HTA, M2, Faomr = AB.
PekoMeHI0BaHHAas CKOPOCTh OTCOCA BO3AyXa JUIS Pa3IMYHBIX BPEJHBIX BEIIECTB
npezcTaBieHa B Ta0u. 7.

Tabmuma 7 — PexomeHaoBaHHas CKOPOCTh OTCOCA BO3JAyXa IS PAa3IMYHBIX BPEIHBIX
BEILIECTB
['pyrmia BemecTs TTJIK, mr/m’ w, M/C
I - upe3BbIYaiHO OMacHbBIE <0,1 1,75..2,0
II - oco00 omacHble 0,1...1,0 1,5...1,75
I11 - ymepeHHO omacHbIe 1,0...10,0 1,0...1,5
IV - mano onacHsie bonee 10 0,75...1,0

Br160p BeHTUIISITOpA MPOU3BOAUTCS C YUYETOM HEOOXOJUMOTO HAropa U MOITHOCTH.
[ToTpeOnas mourHOCTh (KBT) Ha Bamy JeKTpoABUTATENSI paCCUUTHIBaeTCs o popmyiie 12.



Bonpocsl u 3axanus:

ba30BbIi1 ypOBEHb

3ananmne 1. «Pacuyer moTpedHOr0 Bo31yX000MeHa NMPHU 00111e00MEeHHON BEHTUIIALIHI.

Paccuntath HEOOXOAUMBIN PACX0] MPUTOYHOTO BO3AyXa U KPATHOCTh MOTPEOHOTO
BO3[yX000OMEHA ITOMEIICHUSI.
[TopsiIOK BBIMTOTHEHUS 33aHHS.

Nk =

O3HAaKOMHUTBCS C METOIUKOM.

BriOpats 1 3anucath B OT4ET UCXOAHBIE JaHHbIE BapuaHTa (cM. Tabi. 1)
BBITIOTHUTE pacyeT 1Mo BapuaHTy.
Onpenenuts MOTPEOHBINH BO3TYXOO0OMEH.
ConocTaBUTh PACCYNTAHHYIO KPATHOCTh BO3IyXOOOMEHa C PEKOMEHIYyeMOH W ClelaTh

COOTBETCTBYIOIIHUI BBIBO/I.
6. [Iloamucark OTYET W CATh MPETIOIABATEITIO.
Tabmuma 1 — Bapuantsel 3amanuii. «Pacder moTpeOHOTO BO3MyX000MEHA TpH 00MIe0OMEHHOM

BEHTHJISIIHI
I'aGaputnble | YctanoBou| Ywmcno Kareropus HaunmenoBanue |Kommuectso| IIIK
pa3Mepsl 1exa, Hast pabotaro TSKECTH BPEIHOTO BBIJICIISIEMOT | BPEIH
% M MOIIHOCTh | HIMX paboThI BEIIECTBA 0 BpEJHOIo | Oro
S « < | o0opymoBa BEIIIECTBA, |BEILEC
< < e =
A |E |E |g | mn kBt Mr/q TBa
R |5 |4
01| 100 | 48 | 7 190 100 |Jlerkas AnieToH 20000 200
02100 48 | 7 180 200 |Cpennelt TsokecTd | AUETOH 30000 200
03100 48 | 7 170 300 |[Tsoxemas AneToH 40000 200
04100 | 48 | 7 160 100 |Jlerkas alleTOH 50000 200
05(100| 48 | 7 150 200 |Cpenneit TspkecTH | ALIETOH 60000 200
06| 100| 48 | 7 150 300 |[Tsoxemas AneroH 20000 200
07| 100 | 48 | 7 160 100 |Jlerkas AnieToH 30000 200
08| 100| 48 | 7 170 200 |Cpenneit Tspkectd | ALIETOH 40000 200
09| 100 | 48 | 7 180 300 |Tsoxenas AnieToH 50000 200
10| 100 | 48 | 7 190 400 |Jlerkas AneToH 60000 200
11| 8 | 24 | 6 20 50 |Jlerkas JlpeBecHas nblib 50000 6
12| 80 | 24 | 6 30 60 |Cpenneii Tsxectu |JlpeBecHas IbLIb 60000 6
13/ 8 | 24 | 6 40 70 | Tsxenas JlpeBecHas nblib 50000 6
141 80 | 24 | 6 40 70 | Tspkenas JlpeBecHas bLIb 80000 6
15|/ 80 | 24 | 6 60 90 |Cpenneii Tsoxkectr | JlpeBecHast IbUTb 90000 6
16| 80 | 24 | 6 70 100 |Tspxenas JlpeBecHas bLIb 100000 6
171 80 | 24 | 6 80 110 |Jlerkas JlpeBecHas bLIb 110000 6
18| 80 | 24 | 6 90 120 |Cpenneit Tsixectu |J[peBecHas nbLib 120000 6
191 80 | 24 | 6 100 130 |Tspxenas JlpeBecHas bLIb 130000 6
201 80 | 24 | 6 100 140 |Jlerkas JpeBecHast bUIb 140000 6
211 60 | 12 | 4 1 10 |Jlerkas A3p030J1b CBUHIIA 20 0,01
221 60 | 12 | 4 12 15  |Jlerkas A3p030J1b CBUHIIA 30 0,01
231 60| 12 | 4 13 20 Jlerkas Adp030J1b CBUHIIA 40 0,01
241 60 | 12 | 4 14 25 Jlerkas Adp030J1b CBUHIIA 50 0,01
251 60 | 12 | 4 15 30 |Jlerkas A3p030J1b CBUHIIA 60 0,01
260 60 | 12 | 4 16 10 Cpenneil TsokecTH | A3p030J1b CBUHIIA 20 0,01
271 60 | 12 | 4 17 20  |Cpenneil TskecTd |A3p030J1b CBUHIIA 30 0,01
280 60 | 12 | 4 18 30 Cpenneil TsokecTH | A3p030J1b CBUHIIA 40 0,01
291 60 | 12 | 4 19 40  |Cpennelt TspKeCTH | ADp030JIb CBUHIIA 50 0,01




130] 60 | 12 | 4| 20 | 50 |Cpenmmeii Tsxectn |A3po301b CBUHIA | 60 | 0,01 ]

3ananue 2. «Pacuer 60PTOBBIX OTCOCOB»

OnpenenuThb HEOOXOIUMYO MOIITHOCTh AJICKTPOJIBUTATEIIS BEHTUJIATOPA,
obecneunBaromiero Ap¢GeKTUBHYIO paboTy GOPTOBOTO OTCOCA BBIISISIONIMXCS M3 BAHHBI Ta30B IS
33JJaHHOTO TEXHOJIOTHYECKOTO TpoIiecca.

Ilopsinok BHINOJIHEHHUS 3aJaHUS.
O3HaKOMUTBLCS C METOJIUKOM.
Br16parth 1 3anucaTh B OTYET UCXOAHBIC JaHHBIC BapraHTa (CM. Ta0I. 5)
OnpenenuTs KOJTUYECTBO BO3AyXa, KOTOPOE MOJKHO yIAISATCS OOPTOBBIMUA OTCOCAMHU.
Onpenenuts NOTPEOHYIO MOIIHOCTh 3JIEKTPOABUTATENS BEHTUIISATOPA.
[ToxmucaTh OTYET U CAATH MPETIOIaBATEITIO.

M

Tabnuua 5 — BapuanTsl 3aganuii. «PacueT OOPTOBBIX OTCOCOBY

Hcxomgnpie manHbie
Ne TexHomornueckuit
Bap. | B,mm | L, m |H, mm| t,, °C| t;,°C | mpouecc mo tabm. | &k, | A; k, |AP,TIa| 1n: | Na
24
1 750 | 1,2 | 200 85 25 1 1 1 1 300 | 0,6 0,9
2 750 | 1,2 | 200 75 15 2 11]0751 0,5 350 [ 06| 1,0
3 750 | 1,5] 80 80 20 3 1 1 1 450 10,65( 09
4 1000 | 5 80 100 20 4 11075105 400 | 0,7] 0,9
5 1250 | 5 80 95 20 5 1 1 1 350 (0,75 1,0
6 1000 | 3,5 | 80 75 20 6 1,2 0,75 1 500 | 0,8 0,9
7 750 | 1,0 [ 200 80 15 7 1,2 1 0,5 450 |0,85| 1,0
8 500 | 1,0 | 80 85 25 8 1,21 0,75 | 0,5 350 [ 06| 1,0
9 550 | 1,0 | 80 100 20 9 1 1 1 400 |0,65( 09
10 600 | 1,2 | 80 95 20 10 1 075(05]| 450 | 0,7 (0,95
11 500 | 1,2 | 80 75 20 11 1,2 1 0,5 350 [ 06| 1,0
12 750 | 1,5 | 120 80 15 12 1,2 0,75 1 450 |0,65( 0,8
13 | 1000 | 8 200 95 25 13 1,2 1 0,5 300 | 0,7 1,0
14 750 | 1,5 | 200 85 25 14 1| 0,75 1 550 | 0,8 ] 1,0
15 650 | 15| 80 70 15 15 1 1 0,5 600 |[0,75] 0,9
16 600 | 20| 80 95 20 16 1,2 0,75 1 550 | 0,8 10,95
17 | 1000 | 3 180 95 20 17 1,2 1 0,5 600 (0,75 1,0
18 | 1000 | 3,5 | 200 [ 100 20 18 1,21 0,75 | 0,5 600 | 0,6 095
19 500 | 1,0 | 80 80 15 19 1| 0,75 1 350 [0,65| 0,9
20 750 | 12| 80 95 20 20 1 1 1 600 | 0,7 0,95
21 500 | 20| 80 95 20 21 1,2 1 0,5 350 | 0,8 10,95
22 650 | 3,0 | 80 100 25 22 1 0,5 1 350 [ 06| 1,0
23 700 | 1,5 120 70 15 23 1,2 1 1 600 |[0,85]| 0,9
24 | 1250 | 5 200 | 100 20 24 1,21 0,75 | 0,5 650 [ 06| 1,0
25 | 1000 | 5 200 80 20 25 1,2 1 0,5 650 (0,85 0,9
26 750 | 1,2 | 80 95 20 1 1,21 0,751 05| 400 | 06| 0,9
27 750 | 1.5 ] 200 80 20 2 1 1 1 450 10,85( 09
28 | 1250 | 10 | 200 75 15 3 11075105 500 |0,85| 1,0
29 | 1000 | 8 200 80 20 4 1,2 1 0,5 550 |0,05| 1,0
30 | 1000 | 5 200 75 20 5 1| 0,75 1 300 |[0,85(0,95




I1oBBIIIEHHBIN YPOBEHb

3ananue 1. «Pacuyer BBITSKHOIO 30HTA».

Onpenenutpb

HEOOXOAUMYIO

MOIITHOCTB

[Topsi10K BBIOTHEHUS PAOOTHI

. O3HaKOMUTECH C METOUKOM.

1
2. BwiOpaTh u 3amucath B OTYET UCXOHBIC TAHHBIE BapuaHTa (CM. Tad. §)
3

. OHpeI[CJ'II/ITB T aGapI/ITHBIG Pa3sMEPhI BBITAKHOI'O 30HTA.
4, OHpeI[eJ'II/ITB CPEAHIO0 CKOPOCTH B INNIOCKOCTH IMPUEMHOI'O CCUCHHA 30HTA U CPABHUTH €€ C

PEKOMEHI0BAHHOM.

AIIEKTPOJIBUTATENS

BEHTHJISITOPA,
obecrnieunBaromiero 3¢ ¢GEeKTUBHYI0 padOTy BBITSHKHOTO 30HTA, YCTAHOBIEHHOTO HaJA 3aJaHHBIM
HWCTOYHUKOM TbUIETa30BbIICIEHUS.

5. Omnpenenuth 3Q(PekTUBHYIO pabOTy BBITSDKHOTO 30HTA M MOIIHOCTH AJIEKTPOJIBUTaTels.
Haueptuth cxemy TpeOyeMOro BBITSHKHOTO 30HTA.

6. IloamucaTh OTYET M CAATH MPENOAABATEINIO.

Tabauna 8 — Bapuantsl 3aganuil. «PacueT BBITSIKHOTO 30HTa»

Ne Bap. HCTOHHJ;aMHe§§:Z§ ; HCOM ereHA AxBwm D, m | BemectBo | H, M | wy M/c | P, xlla
1 2 3 4 5 6 7 8
1 484 24 1,4 Zn 0,3 0,4 300
2 504 24 0,9x1,2 Pb 0,47 0,4 450
3 1225 25 0,8 Ni 0,5 0,4 640
4 938 28 0,9 Mn 0,45 0,6 680
5 1128 28 1,4%1,6 Cu 0,34 0,6 520
6 524 24 1,2 Sn 0,9 0,5 320
7 526 26 1,2 Br 0,8 0,5 280
8 1103 23 0,8x1,0 Sb 0,6 0,5 380
9 693 23 2x4 Al 0,5 0,4 420
10 1453 23 0,6x0,8 Si0, 0,3 0,5 480
11 1286 26 1,8x2,0 HF 1,2 0,3 360
12 874 24 1,4 NO; 0,9 0,3 440
13 1223 23 2,1 As 1,0 0,6 520
14 1120 20 0,5x1,8 Ag 0,8 0,3 580
15 980 20 0,6x1,2 CS, 0,5 0,4 310
16 1154 24 2,3 FeO 1,6 0,3 400
17 928 28 1,2x1,4 SO, 1,0 0,3 380
18 726 26 0,9x0,9 CO 0,6 0,3 320
19 824 24 0,8x1,4 CrO; 0,8 0,6 400

20 768 28 0,7x0,9 MgO 0,4 0,4 300
21 823 23 2,0 TiCl, 0,8 0,6 500
22 942 22 1,4x1,6 ®denon 0,6 0,3 450
23 634 24 1,2x1,4 HCl 0,7 0,3 420
24 823 23 1,0x1,0 CcO 0,5 0,3 320
25 652 22 0,9%x1,2 [TAM 0,6 0,3 300
26 987 23 0,6x1,8 Ni 0,5 0,3 680
27 861 24 0,7x1,2 Mn 0,3 0,3 520
28 1050 25 3,0 Cu 1,2 0,6 320
29 510 26 2,5 Sn 0,9 0,4 280
30 987 24 1,4x1,4 Br 1,0 0,6 380




Cnucok JIUTepaTyphbl, peKOMEHIyeMbIii K HCMOJIb30BAHUIO 10 JAHHOI TeMe
OcHoBHasi JiuTEpaTypa:

1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HENCATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.

- 122 c. - Knura Haxomutcs B 6azoBoi Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUUYEHO

2. Coxouos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIBHOCTH MTPH

HKCIUTyaTal[i1 CUCTEM U COOPYKEHUN BOJOCHAOKEHUS U BOJOOTBEICHHS DIEKTPOHHBIN pecypc :
VYuebnoe nocobue / JI. Y. CokonoB. - be3onacHOCTb *KU3HEIeATENbHOCTH MPH SKCIUTyaTaluu
CHCTEM M COOpYKEeHUH BojocHabxkeHus u BogoorseneHns,2023-09-10. - Mocksa : Uadpa-
Nuxenepus, 2018. - 136 c. - Kuura naxoaurcs B nmpemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIpOB HEOTPAHUUEHO

JlonoJiHUTe IbHAS JIUTEpaTypa:

1. benoB, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM M 3alMTa OKpPYXKArOIIEeW Cpesl
(texnocdepHnas 6e3onacHocTh) : yueOHuk / C.B. bemos. - M. : IOpaiit, 2012. - 682 c. -
(baxanaBp. ba3zosrlil kypc). - Ha yueOnuke rpug: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, sx3eMIuiapoB 1

2. Dkonorus ¥ 0€30MaCHOCTh )KU3HEAEATENBHOCTH : y4el. mocodue st By30B / [KpuBomenn /. A.,

Mypageii JI. A., Poesa H. H. u np.] ; mox pexn. JI. A. Mypasbs. - M. : OHUTH, 2000. - 448 c. : u.
- buGnuorp.: B Texcre. - ISBN 5-238-00139-8, sx3eMIIsipoB HEOrPaHUUECHO
HNuTepHeT-pecypcebl:

1 http://window.edu.ru/ — enuHOE OKHO JOCTYyIIa K 00pa30BaTEeILHBIM pecypcaM

2 http://biblioclub.ru/ — 3BbC «YHuBepcureTckas OMOINOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 37IEKTPOHHBINA KaTAJIOT aCCOLMAIMH YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHuit u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHE 7. MEPOIIPUATHA 110 3AINUTE OT IIYMA

Lenp 3aHATHA: HAYUYUTHCS ONPEAEIATh YPOBEHb 3ByKa B PACUETHON TOUKE (TUIOIIAIKA IS
OT/bIXA B )KMJION 3aCTPOMKE) OT UCTOUHHUKA IIIyMa — aBTOTPAHCIOPTA, ABMXKYILIETOCS M0 YJINYHOM
MarucTpaiy; TOJIIMHY 3BYKOU30JIMPYIOIIUX Mperpaj, ooecrneunBaroniel CHIKEHHE 1IymMma Ha
pabouem MecTe 10 JOMYCTUMBIX BEIHMUYUH; ONPEAEATh CHI)KEHUE IIIyMa B IIPOU3BOJICTBEHHBIX
MIOMENICHUAX MPU UCIIOJIB30BAHNHN 3BYKONOIJIOMAOIINAX MAaTEPUAIIOB B 3aJaHHBIX yCIIOBHSX.

3HaHuA M yMeHMs, IpUoOpeTaeMble CTYI€HTOM B pPe3yJIbTaTe 0CBOCHUS TeMbI
3HaTh: NpuEMbl IEPBON MOMOIIM, METOJIbI 3aIUTHI B YCIOBUSAX YPE3BbIUaHBIX CUTYyallU
METO/ABI 3alllUThl B YCIOBHMSX 4YpE3BbIYAWHBIX CHUTyalluil; NpaBWila TEXHUKH O€30MacHOCTH,
MOKapHON OE30MaCHOCTU U HOPMBI OXpaHbl TPyAa Ha MPEAIPUATHIX
YMerb: HUCIONB30BATH IIPUEMBI IIEPBOM IIOMOIIY, METO/bI 3aLIUTHI B YCIOBUAX YPE3BbIYAaNHBIX
CUTyaLui;

CJIEIUTH 32 BBIMOJIHEHUEM MTPABUJI TEXHUKH 0€3011aCHOCTH, POU3BOICTBEHHOM CAaHUTapHH,
HoXKapHOW 6€30MaCHOCTH U HOPM OXPaHBbI TPYyAa Ha MPeaIpUsATHIX



HanmenoBanue ¢gopMupyeMbIX KOMIETEHIMI

Kon DopMyIUpOBKa

VK-8 CITOCOOEH CO3/1aBaTh U MOANCPKUBATH B IOBCETHEBHON KU3HU U B
npodecCHOHATBEHOH e TeIbHOCTH O0e30MacHbIe YCIOBUS JKU3HE NS TEILHOCTH ISt
COXpaHEHUs IPUPOJHOH cpelbl, 0OeceyeHns! YCTOHUMBOrO pa3BUTHs O0OIIECTBA,
B TOM 4YMCJIC IIpH YI'PO3€ U BOSHUKHOBCHUUN qpeSBBIqaﬁHBIX chyauHﬁ 1 BOCHHBIX
KOH(IINKTOB

OIIK-10 CITOCOOEH KOHTPOIMPOBATH M 00SCIICYNBATH TIPON3BOJICTBEHHYIO U
JKOJIOTHYECKYI0 0€30IMacCHOCTh Ha pab0vHMX MeCcTax

AxTyanbHOCTb TeMbl. OTHUM M3 OCHOBHBIX HEOIAaronpUATHBIX (GaKTOPOB, BO3IEHCTBYIOLIMX
Ha palOoTalOIMX MPEeaNpHUITHA pa3iIndHONM HHIYCTPHUHM, sBisieTcd wmymM. B obmactu O60pbObI C
IIyMOM JOCTUTHYTBI ONpEAETICHHBIX ycnexu. PazpaboTaHbl KOHCTPYKLIMHU MAIINH, 000pyl10BaHuUS,
MHCTPYMEHTOB C YMEHBIIEHHBIMU NTApaMETPAMH 1IIyMa, OCBOEH BBIITYCK TYMOBHOPOIOTIIOMIAIOIINX
MaTepHajoB, pa3paboTaHbl U JCHCTBYIOT CTaHAAPTHI MO0 HOPMUPOBAHHUIO IIyMa, METOJaM €ro
MU3MEPEHMSI, YCTAaHOBJIEHbl TEXHUYECKHE XapaKTEpUCTUKH Ha O000pYyJIOBaHME, TI'E€HEPUPYIOLIUE
BBICOKHE YPOBHHM ILIyMa U T.J. [loaToMy M3yueHue 3Toi TeMbl aKTyaIbHO.

Teopernyeckasi 4acTb

[Iym - 3T0 OGecnopsAOYHOE COYETaHHE 3BYKOB Pa3NIMYHONM YacTOThl U WHTEHCHUBHOCTH,
BO3HUKAIOIIUX MPU YIIPYTUX KOJEOAHUAX B TBEPIBIX, )KUIKUX U ra3000pa3HbIX Cpeax.

CHmKeHHe ypOBHS IIyMa, PacHpOCTPaHSIONIErocs MO BO3AyXy, Hamboyee paauKalbHO
MOKET OBbITh OCYLIECTBJIEHO YCTPOMCTBOM Ha IMyTH €r0 PaclpOCTPAHEHHUS 3BYKOU3OIMPYIOIIUX
nperpan. [IpuHIUN 3BYKOM3OMSIUU 3aKIIOYaeTCs B TOM, 4YTO OOJbINas 4acTh Majarolieid Ha
Iperpagy 3BYKOBOM JHEPIMM OTPAKAETCA W JIMIIb HE3HAYMTEIbHAs €€ 4acTh NPOHUKAET 4epe3
nperpany. 3ByKOM3OJSIME Ha3biBaeTCsl ociabieHre 3BYKOBOW PHEPIMU MpH Mepeaade ee uepes
nperpany.

B mporuiecce pa3paboTku MPOEKTOB F'eHEPANbHBIX IIJIAHOB TOPOJIOB U IETAIBHOMN
IUIAHUPOBKYU UX PAiOHOB IPEIyCMaTPUBAOT IPAJLOCTPOUTEIBHBIE MEPHI IT0 CHHKEHHIO
TPAHCIOPTHOTO IIyMa B >KUJION 3acTpoike. [Ipyu 3TOM yuHTHIBAIOT pacioyIOKEHUE TPAHCTIOPTHBIX
MarucTpajie, KWIbIX U HEKUJIBIX 3/1aHUN, BO3MOKHOE HAIMYNE 3€JICHBIX HACAKICHUN. YYeT 3TUX
(baKkTOpOB MOMOTAET B OJIHUX CIydasx OOOWUTHUCH O€3 CrelUuaTbHBIX CTPOUTEIBHO-aKyCTUYECKUX
MEPONPHUATHN T10 3alUTE OT IIyMa, a B IPYTUX — CHU3UTh 3aTPaThl HA UX OCYLIECTBICHUE.

METOJMKA PACUETA YPOBHSI IIYMA B 5)KUJIO 3ACTPOUKE

3asaya JaHHOTO MPAKTUYECKOTO 3aHATHSI — ONPEAEIUTh YPOBEHD 3ByKa B pACUETHOM TOUKE
(mmomaaxa Ass OTAbIXa B KUJION 3aCTPOMKE) OT MCTOYHHUKA IIIyMa — aBTOTPAHCIIOPTAa,
JBHIKYIIETOCS 10 YJIMYHON MaruCTpallu.

VYpoBeHb 3ByKa B pacueTHOM Touke, 1bA:

Lpw = Luwe = ALpac = ALgos = ALse, - ALs —ALs, , (H
rie L,... — YPOBEHb 3ByKa OT UCTOYHHKA IIyMa (aBTOTpaHcnopTa); AL,,. — CHI)KEHUE YPOBHS
3BYyKa U3-3a €T0 paccerBaHUs B mpocTpaHcTse; 1bA; AL, — CHUKEHHE YPOBHS 3ByKa M3-3a €r0
3aTyxaHus B Bo3ayxe, N1bA, AL,., — CHI)KeHUE YPOBHSI 3ByKa 3€JI€HBIMU HacaXKAeHUsIMH, NbA; AL,
— CHIDKEHHUE YPOBHS 3ByKa 3KpaHoM (3gaHueM), 1bA; AL, - CHI)KeHHE ypOBHS 3ByKa 3/JaHUEM
(nperpamoit), nbA.

B ¢opmyne (5.1) BusHUE TPaBSHOTO NOKPBITUS M BETPa HA CHU)KEHUE YPOBHS 3ByKa HE
YUHUTBIBACTCS.
CHIKeHMe ypOBHS 3ByKa OT €ro pacCEMBAHMS B IPOCTPAHCTBE:

ALpee = 10°1g(r, / 10), )
rAe 7, — KpaTdaiiiee pacCTOSHUE OT UCTOYHUKA IIyMa J0 PaC4eTHON TOYKH, M; ¥, — KpaTJaiiiee
pacCcTOsTHUE MEXAY TOUYKOM, B KOTOPOM OIpeAeaeTcs 3BYKOBAsl XapaKTePUCTUKA UCTOYHUKA 1IyMa,
Y UCTOYHUKH IIyma, M; 7,=7,5 M.

CHmxeHue ypoBHs 3ByKa M3-3a €r0 3aTyXaHMsI B BO3JyXe:
ALgo; = (Otgos 1,)/100, (3)



TC Qs - KOIPDUIMEHT 3aTyXaHHUs 3ByKa B BO3AYXE; Osos = 0,5 nBA/M.
CHmKeHNe YPOBHS 3BYKa 3€JICHBIMHU HACAKICHHSIM:
AL = Qen B, 4)
T/I€ Olse; — IOCTOSIHHAS 3aTyXaHUS IIYMA; O, = 0,1 1BA; B — mmprHa moJI0CH 3€1eHbIX
HacaxxaeHuii; B =10 M.



CHuXeHue ypoBHS 3ByKa 9KpaHoOM (31aHueM) AL,, 3aBUCUT OT pa3HOCTH JUIMH ITyTei

3BYKOBOTO Jiy4a, O M (Tabi. 1).
Tabmuua 1 — 3aBHCHMOCTh CHIDKEHHSI YPOBHS 3BYKa OT Pa3HOCTH JUIMH MyTEH 3BYKOBOTO

Iyy4a.
o 1 2 5 10 15 20 30 50 60
ALgos 14 16,2 18,4 21,2 224 22,5 23,1 23,7 242
PaccrosiHueM OT MCTOUHUMKA IIyMa U OT PaCUe€THON TOUKH 1O TOBEPXHOCTH 3E€MJIM MOXKHO
npeHedpeyb.

CHmKeHHe 1IyMa 3a 9KpaHoM (3/1aHueM) MPOUCXOIUT B pe3yiIbTaTe 00pa3oBaHus 3BYKOBOI
TEHU B PACYCTHOU TOYKE U OTHOAHUS SKpaHA 3BYKOBBIM JIYYOM.
CHkeHme 1ryma 31anueM (Tperpajoii) o0ycloBICHO OTPAKEHUEM 3BYKOBOM SHEPTUU OT
BEPXHEW YacTH 3JaHUS:
AL ,, = KW, %)
rae K — ko3 dunment, 1bA/m; K= 0,8...0,9; W — tommuna (mmpuHa) 31aHAS, M.
JlomycTuMbIii ypOBEHb 3ByKa Ha IJIOIIAAKE A7 OTAbIxa — He Oonee 45 nbA.

PACYET CPEJACTB 3AIIUTHI OT LIYMA
[Tpr koneOaHWSAX YACTHI] Cpelbl B HEW BO3HHMKACT IMEPEMEHHOE JaBlICHUE, Ha3bIBAEMOE
3BYKOBbIM fAaBieHueM P (I1a). YpoBeHb 3BYKOBOTO naBieHHs, U3MepseMblii B nerubenax (ab),
onpexaensercs mo Gopmyne L, = 20 1g(P/ Py), tne Py = mMoporoBoe 3ByKOBOE JaBIICHUE, PABHOE
2-10” Ia.
Jns 9acTOTHOM XapaKTepUCTUKH IIyMa 3BYKOBOW AWamna3oH pa30MBAIOT HAa OKTAaBHBIC
MOJIOCHI YaCTOT, T/I€ BEPXHSSI TPaHUYHAs YaCTOTa f, paBHA yIBOEHHOW HUKHEH 4acToTe fy, T.€. fi / fu

= 2. OKTaBHas I0JIOCA XapPAKTEPU3YETCS CPETHETEOMETPUICCKON YaCTOTOM f, = fig= { fa
n

YpoBeHb 3ByKa - 3TO M3MEPEHHOE 3HAYCHHE IIyMa C YYETOM KOPPEKIHH, MPUOIMIKEHHO
OTpa)karollel YyBCTBUTEIHLHOCTh YEJIOBEYECKOTO yXa (I10 IIKale aMIep MyMoMepa), u3MepseMoe B
nernuoen-ammepax (n1bA).

YpoBHHU 3ByKa U 3BYKOBOTO JIaBJICHHS B OKTABHBIX YacTOTaX Il OCHOBHOTO 000pYyA0BaHUs
METAJLTYPTHYECKOTO TIPOU3BOICTBA MPUBEACHHI B Ta0M. 3 .

Tabmuma 3 — VYpoBeHb 3BYKOBOTO JaBJCHHS B paboueld 30HE MPOMBINIICHHOTO
00opyToBaHuUs
No YPOBHM 3BYKOBOT'O JIaBJICHHUs, 1D, B OKTaBHBIX YpoBHHU
. /;1 HanmeHoBaHue 000pyIOBaHUS |II0JIOCAX CO CPEIHETEOMETPUYECKMMH YacToTamu, I'1i| 3BykKa,
31,5 | 63 | 125|250 | 500 | 1000|2000{4000{8000| abA
1 |ACII (5 1) 107 | 118 | 119 | 112 | 116 | 111 | 103 | 97 | 65 118
2 |Konaeprep (100 1) 88 | 95 | 100 | 103 | 107 | 107 | 107 | 103 | 96 111
3 |ACII (200 1) 103 | 127 | 125[ 123 | 129 123 |1 120 | 114 | 103 126
4 |MonoTtkoBas ApoOUIIKa 98 106 | 108 | 107 | 106 | 102 | 98 | 95 | &7 108
5 |BenTumamuda nexa 99 | 110 | 113|121 | 119|118 [ 117 | 117 | 114 126
6 |Maprenosckas neusb 300 T 97 1103|103 | 107 | 104|107 | 102 | 95 | 81 109
7 |KonmakoBas mneyn 94 | 97 | 108 | 107 | 109 | 109 | 105 | 96 | 88 113
8 |HarpearenbHas neusb 97 1100|104 | 104 | 97 | 95 | 88 | 81 | 71 107
9 |Arperat pe3ku qucra 94 | 105] 108 | 110 | 11 [ 112 | 113 | 115 114 116
10 |Cran 450, kneTsb 92 | 108 | 110 | 110 | 108 | 105 | 101 | 94 | 95 114
11 |Ygactok ¢popmoBKH 94 | 110 109|103 | 110 | 111 | 105 | 104 | 102 112
12 | Y4acTok OYMCTKU JUTHS 93 | 101|103 | 107 | 113|116 | 113 | 106 | 96 109
13 |Y4yacTtok 6eryHoB 93 | 100103 102| 97 | 90 | 88 | 85 | 79 97
14 |YyacTok mapoBbIX MEJIbHUIL 98 | 101 ] 103 | 104 | 107 | 110 | 109 | 104 | 95 112
15 |MueprmonHas pemerka O1 | 111 113 | 113 | 118 | 117 | 117 | 110 | 101 121




16 |Tepmuueckas neub 94 | 103 110| 108 | 107| 99 | 8 | 81 | 80 108
17 |Kounseptop (350 T) 96 | 103|103 | 107 | 104|107 [ 102 | 95 | 81 109
18 |MaprenoBckas neus (600 1) 99 | 102] 103 | 102 | 102 | 101 | 100 | 101 | 100 109
19 |ArperaTt npoJ0JIbHON pe3KU O1 | 115] 114 | 115| 118 | 115 ] 114 | 106 | 108 116
20 |dpo6unka JIP-10 88 | 106 ] 108 | 107 | 106 | 102 | 98 | 95 | 87 108
21 |BeHTHisLIMOHHAs KaMepa 1exa 91 110 113 121 | 119 118 | 117 | 117 | 114 126
22 |OceBoii BEHTUISTOD 88 | 97 |1 98 | 93 | 101 | 96 | 88 | 89 | 90 98
23 |BenTtuistop 06-900 83 | 951 97| 94 | 98 | 95 | 83 | 82 | 85 96
24 |Bentunsarop BYII 82 | 96| 93 | 8 | 94 | 92 | 88 | &1 | 83 99
25 |Pammanehbni Bentussitop BI-4-70| 85 | 97 | 88 | 89 | 91 | 87 | 84 | 79 | 78 96
26 |BII-4-75 87 |1 9819292939 |8 | 79| 76 97
27 |Bentunarop BKP 82 | 90| 92| 8 | 91 | 88 | 81 | 80 | 77 94
28 |BenTtuisitop BBJ] 84 | 88 | 93 |1 90 | 92 | 87 | 82 | 78 | 75 95
29 | ACII (1071) 98 1109 | 111|109 | 110|100 | 97 | 91 | 85 112
30 |beryHbl cMecHUTENbHbBIE 86 | 108 | 104 | 104 | 113 99 | 95 | 86 | 79 109
31 |Penykrop CM-15 95 | 101|103 | 104 | 107 | 110 ] 109 | 104 | 95 113
32 |llapoBasi MenbHUIIA 94 | 99 | 115| 117|123 | 123 | 121 | 117 | 107 121
33 |PenykTop CM-174 91 99 | 101 ] 102 | 107 | 99 | 98 | 88 | &9 112
34 [ACII (3 1) 98 | 107 | 105| 107 | 106 | 101 [ 100 | 97 | 88 108
35 |BbiOuBHas pelreTka 95 | 108 | 115 | 111 { 113 | 112 | 113 | 106 | 96 118

CH 2.2.4/2.1.8.562-96 «lllym Ha paboueM MmecTe, B MOMEMICHUAX KHUIbIX, OOMIECTBEHHBIX
3MaHUA U HAa TEPPUTOPHUHU KWIOW 3aCTPONKHUY», YCTAHABJIMBAIOT MPEACIBHO JOMYCTUMbIE YPOBHU
MOCTOSTHHOTO ITyMa, KOTOPBIA MpU ACHCTBUM Ha pabOTaIOLIEro B TeYEHHE §-4acoBOro pabodero
JTHSl HE IPUHOCUT BpeJia 310pOBbIO (Tal:. 4).
Tabnmuna 4 — IlpemenbHO AOMyCTHMBIE YPOBHU 3BYKOBOTO JaBJICHHUS, YPOBHS 3BYKa
SKBUBAJICHTHBIC YPOBHHU JIJISi OCHOBHBIX BUJIOB TPYJIOBOU NIE€ATETLHOCTH

No

/1

Bup tpynoBoii n1esaTeabHOCTH

YpoBHHM 3BYKOBOTO J1aBiieHus, 1b, B

OKTaBHBIX I10JIOCaX 4aCTOT CO

CPpCAHCTCOMCTPUICCKUMHA YaCTOTAMU, I'n

315

63

125/250{500] 1000{2000{ 4000

8000

YpoBHH
3BYKa,
nbA

TBoOpueckas 1esATeTbHOCTh, PYKOBOISIIAS
paboTa C MOBBIIIEHHBIMU TPEOOBAHHUAMH,
MPOrpaMMHUPOBAHUE, MIPETIOIaBAHKUE U
oOy4deHue

86

71

615449 45 | 42 | 40

38

50

BricokokBanuduimpoBanHas padora,
paboune MecTa B IOMEIICHHUSX [IEXOBOTO
YIPaBJICHYECKOTO armapara, B
nabopaTopHsix

93

79

70| 68|58 55| 52| 52

49

60

Paboune MecTa B mOMEIEHUAX
JMCTIETYEPCKOM CITy>KObI, KaOMHETaxX U
MIOMEIICHUAX HAOIIOICHNS 1
JTUCTAaHIIMOHHOTO YIIPABJICHHS C PEYEBOM
CBSI3BIO 10 TeNe(OHY, B TOMEIICHUAX
MacTepoB, B 3aj1ax 00paboTKH
nH(pOpMaIMY Ha BEIYUCIUTEIBHBIX
MaIIHax

96

83

7416863 60 | 57 | 55

54

65




Paboune mecra 3a mynbTamMu B KaOMHax
HaOIIOICHNS ¥ AUCTAHIIMOHHOTO

4 |ynpaBneHus 0e3 pe4eBOi CBSI3U 110 103 {91 (83| 77|70 68 | 66 | 66 | 64 75
TenedoHy, B TOMEIICHUAX J1a00paTOpuit
C IIYMHBIM 000pYIOBaHUEM

Brinonaenue Bcex BUAOB paboT (3a
UCKJIIOYEHHEM IIEPEUNCIIEHHBIX B MII. |-
5 |4) Ha OCTOSIHHBIX paboYKX MecTax B 107 9587|8278 75 | 73 | 71 | 69 80
IIPOU3BOJCTBEHHBIX IOMEIICHUAX U HA
TEPPUTOPUH IPEANIPUATUN

CHmXeHue ypoBHsS IIyMmMa, PacIpOCTPAHSIOIIErocsl MO BO3IyXy, Hauboiiee paauKaIbHO
MOXET OBITh OCYIIECTBICHO YCTPOMCTBOM Ha IyTH €ro PAacCHpPOCTPAHEHUS 3BYKOHM3OJIUPYOIIHX
nperpaa. [IpuHIMIT 3BYKOM3ONALMHU 3aKJIIOYaeTcs B TOM, 4YTO OoJsblias 4acTh Majaromieil Ha
nperpagy 3BYKOBOH PHEPrHHM OTpPaKaeTcsl W JIMIIb HE3HAUWTEIbHAs €€ 4acTb IPOHHUKAET yepe3
nperpaay. 3BYKOM3OJSIMEN Ha3blBaeTcsl ocialbieHre 3BYKOBOHM SHEpPruu NpH Ieperadye ee uepes
nperpany.

3BYKOHM30JIMPYIOIIAsi CIOCOOHOCTh MaTepualia U KOHCTPYKIIMK OLIEHUBAETCS B JleluOenax u
ompenenseTcs mo Gpopmye:

Pd’r'éi
dd
rae P, - aKycTudeckass MOIIHOCTD, Najarolias Ha nperpany, Br; Py, - akycTUYecKash MOIIHOCTbD,
MpoIIealas yepes3 nperpany, BT.

MexaHn3M nepefaud 3ByKa 4Yepe3 OrpaXKJACHHS COCTOMT B TOM, YTO 3BYKOBas BOJIHA,
najamolas Ha OrpaxJeHue, MPUBOJUT €ro B KojiebaTeabHOE ABM)KEHHE C YacTOTOW, paBHOM
4acTOTe 3BYKOBBIX KojeOaHMil. B pesynbrare orpakieHue CTAaHOBUTCS HMCTOYHHKOM 3BYKa M
M3JIy4aeT €ro B OKpyXaroulyr cpeay. KosimuecTBo mpomienmeid 3ByKOBOM 3HEPIMM pacTeT ¢
yYBEJIMYEHUEM aMIUIMTY]bl KosnebaHuid. Kpome TOro, xapakrep W 3HAUY€HHUs 3BYKOU3OJIALUU
OTpa)kJCHUs B 3HAYNTEIIbHOM CTENIEHHU 3aBUCST OT YaCTOTHI IaJAOIIETO 3BYKa.

3BYKOU30JIALMS ABYXCIONHBIX OTPaKAEHUM C BO3AYLIHBIM IIPOMEKYTKOM MEKIY CTCHKaMHU
s dexTuBHEE OMHOCIOWHON Mperpaabl PaBHOM MacChl. 3BYKOM3OJSIUS JIBOMHBIX OTPaXKICHUMN
NOMUMO (PaKTOPOB, OMNPENEIAIOMUX €€ JUIs OJHOCIOMHBIX OrpaKJeHHUH, TaKXkKe 3aBUCHT OT
TOJIIIMHBI BO3JYIIHOTO IPOMEXKYTKA M COOTHOLIEHHUS IMOBEPXHOCTHOM IUIOTHOCTH Ka)IOTO W3
OTpaXKIACHUM.

[Tonn 3ByKOMOTIJIOMIEHUEM MTOHUMAIOT CBOMCTBO MOBEPXHOCTEH yMEHBIIATh UHTEHCUBHOCTD
OTpPaKEHHBIX MMHU 3BYKOBBIX BOJH 3a CUET MpeoOpa3oBaHUS 3BYKOBOW SHEPrMH B TEIUIOBYIO.
KoadduimeHT 3BYKOMOTIOUICHHUS] XapaKTEpU3yeT IOTEPI0 SHEPTruu MPH OTPAKEHUU 3BYKOBOM
BOJIHBl OT TBEpAOH moOBEepXHOCTH. Ko3(h(UIMEHT 3BYKONOIJOMIEHUS! 3aBUCHUT OT CBOICTB
MOBEPXHOCTH, YAaCTOTHI 3ByKa U yIJia IaICHUs 3BYKOBBIX BOJIH.

Haubonee pacripocTpaHEHHBIMU 3BYKOTIOTJIONIAIONIMMH MaTepHajJaMH SBJISIFOTCS TOPHCTHIE
BOJIOKHUCTBIE M3JIeNIMsS M MaTepuajbl, 3aKpbIThIE CO CTOPOHBI MOMENIEHHUs NephOoprUpOBAHHBIMU
HKpaHaMHM, KOTOpBIE 3aIlMIIAI0T 3BYKONOIIONIAOIINNA MaTepUal OT MEXaHUUECKUX TIOBPEXKACHUN U
o0ecrieunBalOT yJIOBJIETBOPUTEIbHBIA JI€KOPATUBHBIN BHUA. ToJNIIMHA 3BYKOMOIJIOMIAOLIETO
Mmatepuana coctasiger 50...100 mm.

3BYKOIOTJIONIAIONINE OOJMIIOBKA OOBIYHO pa3MeEIIaloT Ha MOTOJIKe M cTeHax. [lmomanb
o0pabaTbIBaeMOil MOBEPXHOCTH Ul JOCTHXKEHHMS MAKCUMAaJbHO BO3MOXKHOTO 3(deKTa JOKHA
cocTtaBiaTh He MeHee 60 % oOmieit tuiomaan moBepxHocTe. [Ipn HEOOXOMUMOCTH CHUKEHUS
IIymMa MPEeUMYIIECTBEHHO B O0JIACTM HHU3KUX YacTOT 3BYKOIOTJIONIAIONINE MaTepHallbl CIEIyeT
pacnosiarate Ha pacctosHuH 100... 150 MM OT OBEPXHOCTH CTEH, OCTABIISAA MEXAY MOTOJKOM H
CTEHOM BO3YIIHBIN 3a30D.



Pacuer 3ByKOM30/IMPYIOLIIHX YCTPOMCTB
3BYKOM3OJIAIMS OIpakJeHUN (CTEH, KOKYXOB, SKPaHOB) JI0JDKHA 00ecrieuynBaTh CHUXKEHUE
IryMa Ha pabouux MecTax J0 ypOBHEH, TOMyCTUMBIX IO HOpMaM, BO BCEX OKTaBHBIX I10JIOCAX CO
CpEHEreOMETPUUECKUMHU YacToTaMH. TpeOyemasi 3BYKOM3OJALUS Ry, pacCUMTHIBAETCS OTIEIBHO
JUISL KaKJ10M KOHCTPYKIMM TNOMEILIEHHsS (CTEHbI, OKHA, NMEPEKPBITUS W Ap.) U I KaKIOW H3
YKa3aHHbBIX OKTABHBIX MOJIOC MO CIAEAYIOMINM HopMyIaMm:
- IpY IPOHUKHOBEHMUH LIIyMa U3 OJHOTO IOMEUIEHUSI B Ipyroe:

R,=L-101gA+101gS— +101gd; (7)
Léiid’
- IpY IPOHUKHOBEHHUH IIIyMa C MPUJIEralolIe TEPPUTOPUH B IIOMELICHUE:
R, ,=L-101gA+101gS— +101gd+6; (8)
Lﬁid’
- IIp¥ IIPOHUKHOBCHUH NIyMa M3 MIOMCIICHNS Ha MPHJICTAIOILYI0 TCPPUTOPHIO:
R.,=L +10lg S -15lg r — L, +10lg d-11; 9)
- IIp¥ UCHOJb30BAHMH 3BYKON30JIMPYIOIINX KOXKYXOB:
R,=L—L, —10lga+5, (10)

rae L - okTaBHBIA YPOBEHb 3ByKOBOI'O JIABJICHUS B ITIOMELICHUH, Ab; B - IOCTOSHHAS 3alIMIIa€MOT0
OT IIyMa MOMEIIEH s, M’ S - IUIOIAqb OrPAKAAIOIIEH KOHCTPYKIIMH, YePE3 KOTOPYIO MPOHUKAET
IIyM B MOMEIEHHE, M’ L - JONYCTUMBIA OKTABHBI yPOBEHb 3BYKOBOIO JaBIEHHS B
3alIMIIaeMOM NOMeIeHuH, 1b; # - oblee Ynuciio orpaXaarwX KOHCTPYKIUN UK X 3JIEMEHTOB,
yepe3 KOTOpblE€ NPOHUKAET IIyM (KOJIMYECTBO CTEH, OKOH, JBepeH); 7r- pacCTOSHUE OT
OrpaXkiarouiel KOHCTPYKIHMM JI0 MCTOYHMKA IIyMmMa; 0O- KOI(PQPHUIMEHT 3BYKONOIJIOMICHUS
BHYTpPEHHHUX MOBepxHOCcTel Koxyxa (o = 0,5...0,7).
[TocTosiHHAs moMeleHHs B B OKTaBHBIX I10JIOCAX YACTOT onpezesnsercs no Gopmyie:

B = Biooopt (11)
rae Biow - NOCTOsIHHAs NOMEUIEHMsI Ha cpenHereomerpuueckoil yacrore 1000 I'n, onpenensemas
no Tabna. 5 B 3aBUCUMOCTH OT oObeMa J W Tuma MOMEMIEHHUs; |l - YaCTOTHBIH MHOXHTEIb,
ornpeenseMslii mo tabi. 6.

Ta6mmia 5 — OnpeneneHne NOCTOSHHON MOMEIICHUS

OnvcaHue TTOMEIeHUS B1ooo

C HEOOJBIINM YHCIIOM JIoaen (MeTayTyprudeckoe IIPOU3BOJICTBO, V0
METAJITI000padaTHIBAIOIIUE 11eXa, MAIIMHHBIC 3aJIbI U T. 11.)

C keCcTKOU MeOelbl0 U OOJBIINM YWCIOM JIFOIEH WM C HEOOJIBIIMM YHUCIIOM JIFOAEH U

. V10
MSITKOW MeOenbio (1aboparopun, KaOMHETHI, 1epeBO0OpadaThIBAIONIUE IIEXHU U T. 11.)

C 06onbIIMM YHUCIIOM JIFOJIeH U MATKOM MeOenbio (KOHCTPYKTOPCKUE OI0po, ayAuTOpUU 76
y4eOHBIX 3aBEJICHHIA, ONIEpATOPCKUE U T.I1.)

ITomenieHus co 3ByKOIOIIONIat0IIe 00JMIIOBKOM MOTOJIKA U YaCTU CTEH V1,5

Ta6n1/1ua 6 — 3HaueHHsT YaCTOTHOI'O MHOKHUTES |8

O6bem OKTaBHBIE MOJIOCHI YACTOT CO CPEIHET€OMETPUUECKUMH YaCTOTaMH, 't
TNOMEIIEHHUs, M* 31,5 63 125 250 500 1000 | 2000 | 4000 8000
Menee 200 0,82 0,8 0,75 0,7 0,8 1,0 1,4 1,8 2,5
200... 1000 0,67 0,65 0,62 0,64 0,75 1,0 1,5 2,4 4,2
bosee 1000 0,52 0,5 0,5 0,55 0,7 1,0 1,6 3,0 6,0

3BYKOU3OJISIMS CIUIOMIHOW Tperpaasl yMEHbIIAETCSl NMPU HAJIMYMKM B HEH OKOHHBIX H
JIBEPHBIX IMPOEMOB U OIPEACIISIETCS KaK:

R =101g[1+ (S, / S, )(10%* ") _1], (12)
rae R. , R, - 3BYKOM30JI5IIMsSI COOTBETCTBEHHO TJTyXOWM YaCTH CTEHBbl M OKHA WJIM JABEPHIO B JTAHHOU
OKTaBHOM MOJIOCE YacToT, Ab; S, - mIomans OKHa MM IBEPH, M*; S. - MIIOIANb CTEHbI, BKIIOYas
OKHO WA JIBEPH, M.

Bo3moxkHOE  CHIKEHHE  3BYKOM3OJSIHMH  HEOOXOJUMO  yUMUTHIBAaTh TMPH  pacyere




3BYKOM30JIMPYIOLIUX YCTPOHCTB IMyTeM YBEIHUEHHsI TPeOyeMOi 3BYKOM3OJISAILMU Ha 3Ty BETUUHHY.
OnpenenstoT TONIMHY MaTepuaiga OIHOCIOWHOTO OrpaXkAEHUs /A Uil MaKCHUMAallbHOTO
3Ha4YeHUs TpeOyeMoil 3ByKOU30JIALUH 110 popmyIie:
R, =20 1gph + 20 lgf- 47,5, (13)
rzie f - 4acToTa 3ByKa, COOTBETCTBYIOIIAs MaKCUMaJIbHOMY 3HAUE€HUIO TpeOyeMOoil 3BYKOU3OJIALHH,
p — IUNIOTHOCTH MaTepHala 3ByKOU3O0JISAINH, KI/M’.

Pacuer 3ByKOnoriomarmmux ycrpoicTs

CHKeHe 1IymMa 3ByKOIMOIVIOMIAIOIIMM MaTepUaIioM OMPEIEIISETCs 110

dopmyre:
AL = 101g 2V (14)
Ay
re B - mMoCTOsSTHHAS TIOMEIICHHsI 10 00pa0OTKH 3BYKOIMOTIIOMIAIONIUM MaTepUAIIOM, OIpeIesSeTCs
mo ¢opmyne (5.11); By - TIOCTOSHHAasE TOMEIIEHUS TIOCIE€ OOpaOOTKHM TTOMEIICHHS

3BYKOIOTJIOLIAIOIIUM MaTepHalioM; Y U ¥ - Ko3dduuuentsr auddysnoctu 1o u nocine o0paboTku

MOMEILEHUS, OTpeiesieMble o puc. 1.
B 1abn. 8 npeacrannensl K03()(UIIMEHTHI 3BYKOIOTJIONICHUsT Hanboee pacrpocTpaHeHHbIX
3BYKOINOTITIOLIAIOIINX MaTepUAIIOB.
Tabmuua 8 — KoadduuneHT 3ByKonoryionieHus pa3nuyHbIX MaTepHUaIOB.

Marepuan, uzzenue, KOHCTPYKIIHS, Koo dunmeHT 3ByKONOTIIOMEHHS Ologs TIPH
Ne A3MEDBI Tommm N o
H/H p p HA. MM CPCAHCTCOMECTPHUICCKOU YaCTOTC OKTABHOM I10JIOCHI
’ 31 | 63 | 125 250 | 500 [1000]2000]4000]8000
| et mapiu TIA/O ¢ mecksosmoit |0 16 51105 10.03]0.17| 0,68 | 0.98 | 0.86 | 0.45 | 0,20
nepoparmeii pazmepom 500x500 Mm
2 |Tlnwrer mapku 1A - C 20 |0,01[0,02]0,05]0,43]0,08]0.90[0,79[0,45 0,19
3 ﬁ‘;‘;ﬁfaﬂommme arycTireckie 20 |0,15/0,02|0,05|0,210,66|0,91]0,95|0,89|0,70
4 | AKyCTHYECKHE TITUTHI « AKMUHHT 20 0,15/0,02(0,11]0,30(0,85|0,90]|0,78|0,73]0,59
5 |AkycTuueckue minTbl «AKMUTPaH 20 0,15(10,02(0,11]10,30(0,85]0,90]|0,78 0,78 | 0,59
¢ Hlmnra ATTI rumncosas ¢ y 20 10,01]003]0,09]0.26|0.54]094|0,67|040|0,39
3aIIOJIHCHUCM U3 MI/IHCpaJ'IBHOI/I BaThI
7 |MuHepanoBaTHas 1mTa 60 0,01/0,01{0,3110,70(0,95|1,00]0,690,50|0,30
8 | Crexnotkans Trima J-01 60 |0,05]0,10]0,31]0,70]0,95[0,69[0,590,50]0,30
9 |CranbHoii BoiIOK 30 |0,15]0,30]0,35]0,36]0,40[0,50[0,75 0,70 | 0,68
10 | TIpoceyHo-BBITSXKHOM JIUCT 2 0,201 0,30(0,3510,36(0,40| 0,50 0,7510,70] 0,68
11 |TIpoceyHo-BBITSXKHOM JIUCT 60 0,1510,25(0,30]0,35(0,45| 0,801 0,85(0,96| 0,95
12 | CynepToHKOe CTEKITOBONIOKHO 100 ]0,10]0,15|0,47]1,00] 1,00] 1,00] 1,00 | 1,00 | 0,96
3 [ HncoBas T, nephopar mo 6 |0,02]0,03]|042]082]081]0,69|0,58]0,59]0,58
KBaJpaTy
14 | HIPOCEHHO-BEITKHOH JIHCT, 2 1035]0,50{0,93|1,00(1,00|1,00{1,00|1,00|1,00
nepdoparmst 74 %
15 E;Ifg;‘;p“p”a“a" ATIOMHUHHCBAA 25 10,10/0,12]0,23]0,90|1,00|1,00|0,97 | 0,97 | 0,92
16 |IIpommBHbie MuHepasioBataeie matel| 100 | 0,10]0,10(0,35(0,75]1,00]0,95(0,90|0,92] 0,95
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Pucynok 1 — 3aBucumocts ko3¢ dunirenta 1upPy3HOCTH ¥ OT MOCTOSHHON NoMelleHust B
Y TUIOILAHU OTPaXACHUS Sorp

[TocTostHHAS TIOMEIICHHS ITOC)Ie 00PaO0OTKH 3BYKOIOTIIOMIAIOIINM MAaTEPHAIOM OIPEICIISIOT
o hopMmyIie: , .
hopmy . R+AR
4 = , (15)
! 1—0(1
rae A - CyMMapHOE 3BYKOIOIJIONIEHHME OrPaKIAIOIIMX KOHCTPYKIHUM, M’, ONpENesIeTcs II0
bopmyre:
R=a (S —Suw ) > (16)
rae o - cpeAHui Ko UIMEHT 3BYKOMOTIIOMIEHUS! OTPAKIAIONINX KOHCTPYKIUH; Sorp M Sosn -
TUTOIIA/TA OTPAKIAIOIINX U 3BYKOTIOTJIONIAIOIINX KOHCTPYKIIHIA, OTIPEACIIIEMBbIH 110 hopMyIie:

A S a7
o= 9
ATS,, +1
AA - 3BYKOMOTJIOIICHHE 3BYKOMOTIOMIAIONIUX KOHCTPYKITHIA:
AA = Ologn Soﬁn- (18)
3HaueHuss KOXPQPUIUEHTA Oosx MPEACTaBICHBl B Tabm. 26; o, - kodhdummueHt

3BYKOIIOTJIOUICHHS TOMEIIEHUSI CO 3BYKOIOTJIOUIAIOIIMMHU KOHCTPYKLHUSMHU, PAacCCUUTHIBACTCS I10
bopmyre:
a1 = (AR + R)/ Sy (19)

Bonpocs! n 3aganus:

ba3oBblii ypoBeHb
3aganue 1. «Pacuer ypoBHSI IIyMa B KWJIOH 3aCTPOKe»

Onpenenuth ypoBEeHb 3ByKa B pacueTHOM Touke (IJIOMIAJKa JUIS OTIbIXa B JKHIJIOH

3aCTpOMKE) OT UCTOYHHUKA IITyMa — aBTOTPAHCIIOPTA, IBUKYILETOCS MO YINYHONH MarucTpaiy.
Iopsinok BbINOJHEHUS PA0OTHI

1. O3HaKOMHUTBCS ¢ METOJMKON pacyera
2. BpIOpaTh M 3amucaTh B OTYET UCXOJIHBIC JaHHBIE BapuaHTa (cM. Tab. 2)
3. B cooTBeTcTBUU C JaHHBIMU BapUaHTa OIpPENEIUTh CHIYKEHUE YPOBHS 3BYKa B paCUETHON TOUKE
U, 3Has ypOBEHb 3ByKa OT aBTOTpaHCIOpTa (MCTOYHHUK IIyma), o dopmyrie (1) HallTH ypoBeHb
3BYKa B XKWJION 3aCTPOMKE.
4. OnpenenuB ypoBEHb 3ByKa B JKWJIOW 3aCTpPOMKE, CHENaTh BBIBOJ O COOTBETCTBMM PACHETHBIX
JAHHBIX JOIYCTUMBIM HOpMaM.



5. Iloanucarts OTYET U CIATh MMperoaaBaTelito.

Tabmuma 2 — BapuanTsl 3ananmii. «Pacder ypoBHS nryMa B )KHIION 3aCTPOIKE)

Bapuant Paccrostaue no Pa3Hocts qnH Tommmaa YpoBeHb
pacyeTHOM TOUKM | IyTel 3ByKOBOro | (IUIMpPHUHA) 30aHUS 3BYyKa OT
Fn s M ny4a d, M W, m HMCTOYHHKA

L, ., niba
1 70 5 10 70
2 80 10 10 70
3 85 15 12 70
4 90 20 12 70
5 100 30 14 70
6 105 50 14 75
7 110 60 16 75
8 115 5 16 75
9 125 10 18 75
10 135 15 18 75
11 60 20 10 80
12 65 30 10 80
13 75 50 12 80
14 80 60 12 80
15 100 5 14 80
16 95 10 14 85
17 105 15 16 85
18 110 20 16 85
19 115 30 18 85
20 120 50 18 85
21 65 60 10 90
22 70 5 10 90
23 80 10 12 90
24 85 15 12 90
25 95 20 14 90
26 100 30 14 70
27 110 50 16 70
28 115 60 16 70
29 120 5 18 70
30 125 10 18 70

3aganue 2. «Pacuer 3ByKOM30IUPYIOLIUX YCTPOHCTB)
PaccuuTarh TONIUHY 3ByKOM30JIMPYIOLIUX Iperpas, o0ecreunBaroneil CHIKEeHUe IIyMa Ha
pabodem mMecTe 10 JOITyCTUMBIX BEJTHYHUH.
Ilopsinok BbINOJHEHHsI PadOTHI

1. O3HaKOMUTBCS C METOAMKON pacyera
2. BwiOpaTh u 3amucath B OTYET UCXOHBIC JIaHHBIE BapuaHTa (CM. Tab. 7)
3. B cOOTBETCTBMH C JaHHBIMU BapHaHTa ONPEIEIUTh TPEOyEeMyI0 3BYKOU3OIALIUIO JJIs 331aHHOTO
pabouero mecra.
4. Onpenenuts TOJNMHY 3BYKOU30IMPYIOLIEH Nperpaabl A 3aJaHHbIX YCIOBUIL.
5. [Toanucats OTYET U CAATH MPENOIABATEIIO.
Tabnuua 7 — BapuanTsl 3aanuii. «PacdeT 3ByKOU30JIMPYIOLIMX YCTPOUCTBY»

| No| Ucrounmk | Pasmepnr | Xapaxkrep | Marepuan | Hnortrocts | INpumeuanne




Bap

nryma

H30JIMPYEMOTO
TIOMCIICHHUS, M

U30JIMPYEMOrO
IIOMEUICHUS

KOHCTPYKLIAU

MaTepuana
r/em?




1 2 3 4 5 6 7
1 | Yuacrok JICII 36x18x6 JlaGopatopust Kuprning 1,6
2 |Komseprop R4 18x8 ITpousBoacteenHoe | XKene3obero 2.6
MIOMEUICHNE H
AJIMUHHCTpaTHBHBIE P
3 |ACII (200 1) 18x6x6 - Kupnu 1,6 OkHa S=3Mm
MonoTtkoBas Hamaane
4 24x12x6 Omnepartopckas Kupnnu 1,6 JIBEpU
JIPOOHITKA _ 2
S=4wm
BenTunsimuonna
S ITpousBonacTBenHoe | XKenezobero
5 32x24x8 2,6
KOHBEPTOPHOT'O MOMeIleHUe H
exa
MapreHoBckas
6 newn (300 7) 18x9x6 JIabopatopus Kuprny 1,6
7 KonmakoBas 38x21%9 [IpouzBoacTBEHHOE Kupr 1.6
neyb MOMEITIeHHE
3 HarpeBarenphas 18x0%6 Hucneruepckas Kiprnu 1.6 O_KHO i
neyb ciyx0a S=6m
9 |P 8x6x4 | I K e | OxmoS=w
€3Ka JIucTa X6X YJIBT yTIpaBJICHUS pIuy , 1Beps S =2 M2
10 | Cran 450 15%6x6 KaGua Kuprny 1,6 | OxHoS=4w
HaOIIOIEHUS
1 VYyacTtok 18x0%6 Konctpykropckoe Kuprina 1.6
dbopMOBKH 010po
12 VYuyacTtok 2 1%9%6 [TpousBoacTeennoe | JKenezobero 2.6
OYHCTKH JIUTHS MIOMENICHNE H
VYyactok Jucneruepckas 0.2
13 Geryson 38x18x8 cyx6a Kupnuu 1,6 OkHO S=8 ™M
VYyacrok
14 | mapobix 1264 Koncrpykropckoe | XKenezobero 2.6
Oropo H
MEJIbHUI]
15 Wneprmonnas 9566 AIMUHUCTpAaTHBHOE Kyprma 1.6 Jlseps S =3 v
pelieTka MIOMEUICHHE
16 Tepmuueckas 21x12x8 [TpousBoacTeenHoe | JXKenezobero 2.6
neyb IIOMEUICHNE H
KonsepropHslii Hapysxere 3aBozcKas Kenezobero Oxna S =120
17 ox CTEHBI: TEDDHTODISL u 2,6 )
B 68x21x10 PPHTOp M
18 51\21}(1(])355:}? 350 T 21x9%6 [lynbT ynipaBnenus Kupnu 1,6 OxkHo S= 12 M
19 [ ACIT (200 T) 12x9x6 JlaGoparopust Kuprma 1,6
20 MapTteHoBckast 15656 Hucneryepckas Kenezobero 2.6
nedb (600 T) ciryx0a H
Arperar Ka6
21 |pomosbHOMI 21x9x6 abra Kupriny 1,6 OxkHo S = 6 M’
HaOTFOICHUS
PE3KH
22 | Yuactok 12x9%4 JIabopatopus Kuprnu 1,6
npobnenus JP-

10




BentwisanronHa
273 |7 36x18%9 [IpouzBonacteennoe | XKenezobeto 2.6
KOHBEPTOPHOTO MIOMELIECHNE H
1exa
24 | Arperat pe3ku 18x12x8 Hucneruepckas Kupnnu 1,6 Oxro g =20
M
JBepp S =3 M
25 | ACII-5 21x18x8 JIabopatopus Kupra 1,6 Y OKHO S =4
2
KonsepropHslii Hapysxere 3aBozcKas Kenezobero Oxkna S = 140
26 ox CTEHBI: TEDDHTODISL u 2,6 )
B 100x22x12 PPHTOp M
7 Konmakosas 1566 Hucneruepckas | XKenesobeto 2.6
neyb ciryx0a H
73 HarpeBarenphas 23%10x8 [TpousBoacteennoe | JKenezobero 2.6
neyb IIOMEIICHNE H
29 |Peska mmicta 21x9x6 Kabuia Kupri 1,6 |OknoS=8m
HaOJI0ACHUS
30 | Cran 450 36x28x8 ITpousBoacteenHoe | Xene3obero 26
MIOMENICHNE H

IToBbIlICHHBI YPOBEHB

W=

3ananmue 1. «Pacyer 3ByKONOIJIOMAKIIMNX YCTPOMCTBY
OHpeI[eHI/ITB CHMXXCHHEC IIyMa B HNPOU3BOJACTBCHHBLIX NOMCHICHUAX IMPU HWCIOJB30BAHUN
3BYKOIIOTJIOLIAIOIINX MaTepUaIoOB B 3a/IaHHBIX YCIOBHSIX.

O3HaKOMUTBCS C METOAUKOM pacyeTa
Br16path u 3anucaTh B OTYET UCXOIHBIC JaHHBIC BapraHTa (cM. Tadi. 10)
. OmpenensioT 3HAYCHUS BCEX COCTABIAIOIIMX CHIDKEHHS myma mno ¢gopmynam (14) - (19) u

MOCJIEI0BATENIbHO 3aHOCST UX B Ta0IM. 9.
4. Jenarot BbIBOA 00 3(h(heKTUBHOCTH 3BYKOMOTJIOMIAOIINX YCTPOICTB.
5. TloanucaTe OTYET M CAATH MPENOAABATEIIO.

Tabmuma 9

— Pacuer

3BYKOIIOTJIOIIAOIIMM MaTCpUaJIOM

CHMKCHUA

OKTaBHBIX

HOpH}IOK BbIINOJTHCHU A paﬁoTbI

YPOBHEMN

3BYKOBOI'O

JaBJICHUA

CpeﬂHGFCOMeTpI/I‘IeCKI/IC YaCTOThI OKTaBHBIX ITOJIOC, I'

Ne n/n Bemrmna 31,5 | 63 [125]250]500] 1000 | 2000 [ 4000 | 8000
1 [Biooo
2 |p(tabn. 5.6)
3 |Bu= Biooon
4 |B/Sorp
5 |y (puc.5.)
6  |0Oosx (TAOI. 5.8)
7 AA = Oogn S06J'I
8 |a=(/S,)/N(A/S; +1)
9 R=a (Siaa = S )
10 | a, = (AR + R)/ Sy,
11 |4i=R+AR) /(1- )
12 Bl/Sorp
13 |9,
14 | AL = 10Ig[( B,y1) /(A )]




Ta6mmma 10 - Bapuante! 3aganuii. «PacdeT 3ByKOIOTIIONIAOIINX YCTPOHCTBY

No Bap. Pa3mepbl Tpor3BOACTBEHHOTO .
(MCTOUHUK TIOMEILHHS, M IImomans ) 3BYKOMNOTJIOMAKOIINNA MaTepral
uryma) Timna Muprma Biicora OOJIMIIOBKH, M (cm. Ne /mm B Tab1. 5.8)
1 2 3 4 5 6
1 84 18 6,2 2400 1
2 96 21 7,0 2700 2
3 75 18 6,2 2048 3
4 60 12 5,0 1048 4
5 84 24 7,8 2200 5
6 100 18 6,0 2600 6
7 120 21 8,5 3100 7
8 105 18 10,0 3200 8
9 85 12 6,0 1902 9
10 60 12 6,0 1300 10
11 150 30 12,0 4010 11
12 50 12 4,5 1450 12
13 45 12 4,5 1200 13
14 140 30 10,0 3200 14
15 130 18 8,5 2500 15
16 125 24 9,0 2805 16
17 120 24 8,0 3300 2
18 400 18 7,0 3200 4
19 90 18 6,0 2600 6
20 85 18 5,0 3000 8
21 100 24 6,5 2900 10
22 130 30 10 4200 12
23 110 16 10 2100 10
24 100 18 8,2 2500 12
25 130 24 12 3800 10
26 200 30 10 4000 5
27 110 16 10 2100 6
28 125 24 9,0 2805 7
29 120 24 8,0 3300 8
30 400 18 7,0 3200 9

Cnucok JIUTEpaTyphbl, peKOMEHIYyeMbIi K HCMOJIb30BAHUIO 10 JAHHOI TeMe
OcHoBHasi TuTepaTypa:
1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HENEATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura Haxomutcs B 6azoBoi Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUUYEHO
2. Coxouos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIBHOCTH MTPH

HKCIUTyaTaIll CUCTEM U COOPY>KEHUI BOJOCHAOKEHUS U BOJIOOTBEICHHS DIEKTPOHHBIN pecype
: YuebHoe nmocobwue / JI. 1. Cokono.. - be3omacHOCTh KU3HEACSITEIIBHOCTH TIPH DKCILTyaTalluH



CHCTEM M COOpYXEeHUH BojocHabxeHus u Bogoorsenenns,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kuura Haxoaurcs B npemuyM-Bepcun DbC [IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIsIpOB HEOTPAHUYEHO

JlonoiHUTeIbHASI JIUTepaTypa:

1. beno, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM M 3alMTa OKpPYXKArOIIEH Cpesl
(TexHocepHas OezonmacHocTh) : yueOHHK / C.B. benos. - M. : ¥Opaiir, 2012. - 682 c. -
(baxanaBp. ba3zoBblil kypc). - Ha yueOnuke rpug: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, sx3emmsipoB 1

2. Dkonorus ¥ 0€30MaCHOCTh KU3HEAEATENbHOCTH : y4el. mocodue s By30B / [KpuBomensn /. A.,

Mypasgeii JI. A., PoeBa H. H. u ap.] ; mox pexn. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : ui.
- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIUIIpoB HEOTPAaHUUEHO
HNuTepHeT-pecypebl:

1 http://window.edu.ru/ — eaMHOE OKHO AOCTYIIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcureTckas OUOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTAJIOT aCCOIMAIINN MICKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHnit u opranuzaiuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe

TEMA 4. 3AIIIUTA HACEJIEHUSI U TEPPUTOPUM OT YPE3BBIYAMHBIX
CUTYAIIUHA

ITPAKTUYECKOE 3AHSATHE 8. INNTAHUPOBAHHUE U OPTAHU3ALIMOHHBIE
BOITPOCHI BBITIOJTHEHUA DBAKYAIIMOHHBIX MEPOIIPUSITHT.

Heab 3aHATHSA: HAYYUTBCS YETKO, JEHCTBOBATH IIPU 3BAKyallUd W YMETh BBIIIOJHATH
pacueTbl HeOOXOAMMBIX JaHHBIX Ha 3BAKyallUIO U Ul XKU3HE0OeCieueH s BO BpeMs Upe3BbIUaiHbIX
CUTYaIHil.

3HaHus U YyMeHHs, NpuodpeTaemMble CTYAEHTOM B pe3yJbTaTe 0CBOCHHUS TEeMbI
3HaTh: IpHUEMBI IEPBOM MOMOIIM, METO/bI 3aIMTHI B YCIOBHSIX YPE3BbIYAMHBIX CUTYaLH
METO/Bl 3allUThl B YCIOBHUSX YpPE3BbIYAHBIX CHUTyalluil; MpaBWia TEXHUKH O€30MacHOCTH,
HOXKapHOW 6E€30MaCHOCTH U HOPMBI OXpaHbl Tpy/ia Ha IPEANPUATHIX
YMerb: HCIONB30BATH PUEMBI IEPBOM MOMOIIM, METO/BI 3AIUTHI B YCIOBUAX YPE3BbIYaHBIX
CUTyalu;

CJIEIUTH 32 BBIMOJIHEHUEM MTPABUJI TEXHUKH 0€30I1aCHOCTH, POU3BOICTBEHHOM CAaHUTapHH,
HoXKapHOW 6€30MaCHOCTH U HOPM OXPaHbl TPYyAa Ha MPeaIpUsATHIX
HanmenoBanue ¢GopMupyeMbIX KOMIIETEHIHH

Kon DopMyIUpOBKa

VK-8 croco0eH co3/1aBaTh U MOAJEPKHUBATh B TOBCETHEBHON )KU3HH U B
npohecCuOHATbHON ESTENbHOCTU O€30IaCHBIE YCIOBUS KU3HEAEATEIbHOCTH AT
COXpaHEeHUS MPUPOTHOI Cpeibl, 00ecTIeueH s YCTOMYMBOTO pa3BUTHS 00IIECTBa,
B TOM YHMCIIE TIPH YTPO3€ U BOSHUKHOBEHHUH YPE3BBHIYAIHBIX CUTYAIM K BOCHHBIX
KOH(IMKTOB

OIIK-10 CIOCOOCH KOHTPOJIMPOBATh M 00ECIIeYHBATh MMPOU3BOJICTBEHHYIO U
9KOJIOTHUYECKYIO 0€30IaCHOCTh Ha pabounx MecTax

N3ydenne KynbTypbl Oe3omacHOro noBeAeHus B ycnoBusax YC u opraHuzaius 3BaKyaluu
HACeJICHUS B YPE3BbIYAWHOW CUTyallMd SBIIAETCS BEChbMA AaKTyaJbHOW TEMOM ISl Ka)XJoro
YyeJIoBeKa.

TeopeTnyeckas 4acTb



B ycnoBusX CTaHOBJEHHsSI PBIHOYHON SKOHOMHMKH, COIMANBHOM U  TMOJIUTUYECKOM
HECTaOMIBHOCTH PE3KO BO3POCIIa OMACHOCTh BOSHUKHOBEHHUS TEXHOTCHHBIX aBaphid, KaracTpod, a
TaK K€ TEPPOPUCTHUECKHUX aKTOB, KOTOPBIE MPUBOAAT K BOZHUKHOBEHHUIO UPE3BBIYANHBIX CUTYaIIUi
HO).

ABapusi - OMacHOE€ TEXHOTE€HHOE IMPOUCIIECTBHE CO3Jaroliee Ha OOBEKTe, OIMpelelIeHHON
TEPPUTOPUU WM aKBAaTOPUHU YTPO3Y KU3HU WU 3AOPOBBIO JIIOJACH M NMPHUBOMAIIEE K Pa3pyILICHUIO
3[IaHUi, COOpYKEHU, 000PYAOBaHUS U TPAHCTIOPTA, HAPYIIEHUIO MPOU3BOJICTBEHHOTO MpoIiecca, a
TaK k€ K HaHeCeHUIo ymiepOa okpy»katotei npupoanoit cpene (COCT P 22.0.05-94).

Karactpoda - mpouciiecTBie B TEXHHUYECKOH cHCTEME, COMPOBOXKIAIOIIEECS THOENbIO WU
npornaxken 6e3 BECTH JIFOICH.

B pesynbpTate akTUBHOTO BO3/CWCTBUS YENOBEKA HA Cpely OOMTaHUs M3MEHWINUCH Onochepa
Y TIPOMCXOJAIINE B HEW MPOLIECCHI, YTO BBI3BIBAET CTHUXUUHBIE OEICTBUS, HEOOBIUAHO MOIIHBIE
HABOJIHEHUS, yparaHbl, ONOJ3HU JaKe B TeX pailoHax, I7ie UX paHee HUKOTr1a He ObLIO.

Kaxk mokaseiBatot coObiTust 11 centsaops 2002r. 8 CHIA, opyaueM TEppOPHUCTOB MOKET OBITh
HE TOJIBKO SIJICPHOE, XUMHUYECKOe M OaKTEPHOIOTHYECKOE OPY)KHE, HO M OOBIYHBIC TPAKIAHCKUE
camorneTsl. B Takux ycnoBusix oco0oe 3HaueHHne npruoOpeTaeT npoQuiiakTuKa, IPOrHO3UPOBAHNE U
muksuaanus YC. [lockonbky TouHOE BpeMsi Bo3HUKHOBeHMsI YC, Kak MpaBUiIO, HEBO3MOXKHO WIIH
OUYeHb TPYIHO Ipe/cKa3aTh, HEOOXOAUMO 3a0JIarOBPEMEHHO MPUTOTOBUTH HAacENeHUE K 3alluTe U
pabotam no sukBuaanuu YC.

[Ton nukBHUAAIMEe Ype3BbIUaWHON CUTyallMM MOHUMAIOT MPOBEIECHUE B 30HE YPE3BBIYANHOMN
CUTyaIlMU W MPWIETAIOMNUX K HEH pailloHax BCeX BUJOB Pa3BEIKU M HEOTIOXKHBIX PabOT, a Takke
OpraHM3aIfI0 >KU3HEe0OecIeueH s MOCTPaAaBILero HaceNeHUsI U JIMYHOTO COCTaBa JIMKBHIATOPOB
(I'OCT P 22.0.2-94).

3abnaroBpeMeHHas MOJArOTOBKA K JIMKBUAALMU TOCIEACTBUN aBapuil — OJMH M3 OCHOBHBIX
MPUHIIATIOB 3alllUThl HACEJICHHS W MPOU3BOJCTBEHHBIX OOBEKTOB. UeM OoJbIle MPOBEACHO
MOJITOTOBUTENBHBIX MEPONPUSTHII O MOMeHTa BO3HUKHOBeHHs YC U BhIlIE UX KauyecTBO, TEM
nerde Oy/eT pemaTh 3aJa4u 3alUThl HACEICHUS U MPEANPUATHS TPy Bo3HUKHOBeHUHN UC.

Bonpocsl u 3axanus:
ba3oBblii ypoBeHb

3aganue K padoTe: 10 MPUBEACHHON METOIMKHU IPOU3BECTH PACUEThl HEOOXOTUMBIX TaHHBIX HA
ABAKYaIMIO U JIJIS )KU3HEOOECTIEYSHHS COTIIACHO UCXOAHBIM JTAHHBIM TaOIUIIbI 1.
Tabmumna 1 — McxoaHble JaHHBIE IS pacueTa
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1 8 15 1500 | 9o 40hmm | 119 O0sgmm | 100 15 2200 JInA3
2| 12 10 2500 | 12a 35mmm | 149. 10Mmm 42 8 344 [1A3
3 7 50 700 62 20mer | 109 O0sem | 150 17 2600 KPA3
4| 14 5 10000 | 209 08mrm | 209. 20mmm | 100 12 978 KAMA3
5 9 2 8000 | 14w 58mmm | 16m. 00mmE 289 17 3707 Lapyc
6] 17 4 870 | 159 19mrm | 189. 21amm 71 10 761 Hxapve
7 4 2 1200 | 20w 00mrm | 229. 25hmm 85 6 450 I1A3
] 5 3 1500 | 10w 36mmm | 109 57avmm 67 14 2016 JIrA3
9 2 1 600 | 16w 45mm | 199. 37vmn 19 7 159 I1A3
10] 9 5 560 29 30wmr | 39 20Mmn 29 4 289 TA3-53
11] 6 2 2000 | 5w 00mmm | 69 15MmER 20 12 635 KAMA3
12] § 1 1800 | 1lm 34smm | 119 Sdsmm 82 13 2125 Hrapyc
13| 7 2 3000 | 14w 00w | 169. 20MmmH 56 15 928 JIrA3
14| 25 5 2000 | 219 O5umm | 229 10vm= 45 12 2435 Hxapyc
15| 14 6 3100 | 17a 45ym | 189, 535hmm 43 5 1023 KPA3
16| 9 1 4500 | 129 28ypm | 149. 58nmm 26 6 315 ITA3
17] 8 3 3200 | 17= 05mem | 189 25Mmm 31 4 231 Hxapyc
18] 12 2 9800 | 9u. 06mmm | 1lu. 35:mm 34 6 1026 Hxapyc
19] 3 2 3000 | 10w 27mmm | 11 O0Mmm 25 15 720 KPA3
20| 5 3 4000 | 13q. 56mmm | 157 46nmuE 45 9 509 Hxapye
21| 4 2 3200 | 159 15smmm | 1819 25:mm 37 7 623 KPA3
2] 10 1 3000 | 169 23mmm | 199, 30Mmn 2 17 2023 Hxapye
23| 30 5 2100 | 159 S4vom | 179 206am 35 5 305 ITA3
241 20 6 2000 | 219 32mem | 2249 10Mmm 42 12 2320 | KAMA3
25| 6 4 12000 | 94 05mmm | 129. O5umE 46 12 650 KPA3
26| 9 6 6000 | 10w 23xmm | 119 20nem 29 4 878 Hxapyc
27| 35 8 7000 | 149 40mmm | 159 40vmm 16 3 249 JInA3
28| 12 5 4000 | 169 50mm | 179 30som 56 12 1170 Hxapyc
201 5 1 5000 | 149 13spm | 169 23som 51 17 761 KPA3
30| 4 2 7000 | 8w S0mmm | 99. 20ummn 20 4 352 KAMA3

MeTtoauka BbINOJTHEHHUS 3aJaHUSI:
1 TlogroroBuTk MUCTHI hopmaTa A-4, 3aTIOTHUTH IITAMITBI.
2 BeposiTHOE YHCIIO JIOJICH MOMaBIINX B 30HY 3apaKCHHUS:
2.1 Cpennss mIOTHOCTD 3aCEICHHUS:
Q=N/Sp (uen./xm.2)
rJe:
N — gwmcrno xutenel paiiona (4en.)
Sp— mmomans paiiona (KM.2)
2.2 BeposITHOE YMCIIO MOCTPAIaBIINX:
Nioe. =Q * Ss (uen.)
rue:
Q — CpenHss IUIOTHOCTH 3aceleHus (Yell./KM.2)
Ss— mutomaae 3apaskeHus (KM.2)
3 OmpeneneHue BHa 3BaKyanuu (BBIBOJ pa0OTAONINX 33 MPEIEibl O0BEKTa WU YKPBITHE B
3alIUTHBIX COOPYKEHUSX, TUO0 MCIOIb30BaHHE 3AIUTHBIX CBOMCTB 3/1aHUN U COOPYKEHU).
Bun sBakyaruu 3aBUCUT OT akTopa BHe3armHOoCcTH HacTyrieHus YC.
3.1 Bpewms nactyminenust YC (abcomotHoe):
Tuac= Tron. o6n. — Tas (‘I)
rJe:



Thon. 061 — pacueTHOE BpeMs oAxo/a obsaka (4.);
Tas — BpeMst Hauasa aBapuu (4.)
3.2 Bpewmsi, uMerolieecs B 3amace JijIsl OpraHu3aliy YIBaKOMEPOIPUSITHI:

T= T'{c — TaBaK, (‘I)
rue:
Tuc— Bpems HacTymienus YC (abcomotHoe) (4.);
Tssax — BpeMs MPOBEICHUS] IBAKOMEPOTPUATHH (U.)
[Tpumep: ABapus Ha Bom03a00pHO# ctaHmu HoBoCTpoiika Mpon3onnia B 4. MHH.
WmeeTcst 1 BpeMsi Ha BBIXOJ JIOZEH 3a mpenensl o0bekTa? Eciu BpeMeHH HET, YYUTHIBAIOT, YTO
ra3000pa3HBId XJIOp TsDKEJIee BO3AyXa MOYTH B 2,5 pasa, Balle pemieHre 0 pa3MemeHnH padbounx u
CITy>KalIHX.
4. Pacuer uncna pabo4ux U CITy>KalluX MOJUICKAIUX IBAKyaIUH.
Pacuersl mpousBoaAT, uMCXoAs U3 HauOoibIIeld paboTaromiell CMEHbBI MHPHOTO BpPEMEHH,
YUCIIEHHOCTH JIMYHOTO COCTaBa (OPMUPOBAHWUN M JIEKYPHOUW CMEHBI, KOTOPYIO HEOOXOIMMO
OCTaBUThH Ha pabOUYMX MeCTaX JUIsl OXPaHbl U KOHTPOJIA 32 pabOTaIOIM 000PYI0BaHHEM.
[Tpu yrpoze Bo3HukHOBeHHMsT UC nuuyHBIA cocTaB (opMHpOBaHMI OcCTaeTcs (eciu MO3BOJISET
oOcraHoBKa) Ha o0bekre, ocHamaercs (CU3), nmpubopamu, HHCTPYMEHTOM U HEMEJIEHHO
MPUCTYNAET K MPOBEICHHUIO CIIacaTeNIbHBIX U APYTUX HEOTIOKHBIX palboT.
Ha o6bexTe BBOAST YCUJIGHHBIN peKUM OXpaHbl. B 11exax ¢ HEmpepbIBHOM ITUKJIOM MPOU3BOJICTBA
OCTaBIISIIOT JCKYPHBIE CMEHBI, KOTOpble obecnieunBatorcss CU3.
Tab6numa 2- PaGouune u cimyarniuie moJjiexamne dBaKyarun

[Tonpaznenenue YucneHHOCTh YeI0BEK [lonmexur
IBaKyaluu
HanOOIbIIEH W3 HUX YeJIOBEK
pabortatoieit
CMCHBI dopmupoBanue JeXypHOU | BCETO
CMEHBI
Ilex Ne 1 10

5. Pacder mpoyKTOB MUTaHUs U BOJBI Ui paO0OUMX U CIYXKAIIUX MOJUISKAIINX IBAKyalUH.
Tabmuna 3- Hopmbl oOecrieueHus MpoyKTaMu MUTaHUs HaceleHus, mocrpanasiiero B YC, r/uen
B CYTKHU

IIpoayxr KonunuectBo Ha 1 yen. Ha 1 nens (kr) Ha 3 gns (xr)
(r)
1 Xneb u cmecu u3 250
pkaHoH, 0OapHON MyKH 1
copra
2 Xne6 Oenblii U3 250
MUICHUYHON MyKH lcopta
3 Myka nueHu4Has 2-ro 15
copra
4 Kpyna pa3Has 60
5 MakapoHHbI€ U3/1enus 20
6 MOJ0KO U MOJIOUHBIE 200
n3Aeus
7 Msico, MSICONPOIYKThI 60
8 Pr10a u1 peIOOTIPOTYKTHI 25
9 XKupsr 30
10 Caxap 40
11 Kaprodens 300
12 OBommn 120
13 Comnb 20
14 Yaii 1




Tabnura 4- Hopmbl oOecrieueHrs HaCeIeHUs BOJOM, JI/Yell. B CYTKH.

Bune Bogonorpetienus KonuuectBo Ha 1 Ha 1 nenn Ha 3 mgusa
qen. (1) (1) (o)

1 Tlutbe 5

2 [IpuroTroBiieHue NUUIH 7

3 YaoBneTBOpeHUE CAaHUTAPHO- 21,0

TMTUEHUYECKUX TOTpeOHOCTEN

YeJioBeKa

4 Brimeuka xyeba 1,0

5 Ilpayeynble, XMMUYUCTKA 40,0

6 MeInurHCKUE YUpeKICHUS 50,0

7 Ionuast canutapHast 00paboTKa 45,0

JrO/IeH J1/9en

6 Pacuer HEOOXOAMMOTO KOJTMUYECTBA TPAHCIIOPTA ISl IBAKYyaIlMH pabouunX, CIIyKalluX U YWICHOB
UX ceMei.
Ta6muia 5 - HopMbl MakcUMalTbHOM 3arpy3KH 110 MapKaM aBTOMOOWIICH JIJIsl pacuera

H606XOI[I/IMOI‘O KOJIMYECTBA aBTOMOOMILHOTO TpaHCIIOpTa.

Mapka I1A3 JInA3 KAMA3 | «Mkapyc» | ['a3-53 KPA3
aBTOMOOMJIS

Yucno 25 60 35 46 25 50
IIaCCA)KUPOB

I1oBBIIIEHHBIN YPOBEHD
1.lats onpenenenne YC.
2.Kak knaccudunupyrorcst UC TeXHOI€HHOTO U MPUPOIHOTO Xapakrepa?

CnuCcOK uTepaTyphl, peKOMEeH/1yeMblii K HCI0JIb30BAHHUIO 110 JaHHOI TemMe
OcHoBHas uTEpaTypa:

1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HENCATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - CapatoB : Aii [1u Op Menua,
2018.

- 122 c. - Knura Haxomutcs B 6azoBoi Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
9K3EMILISIPOB HEOTPAHUUYEHO

2. Coxouos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh XU3HEACATEIIBHOCTH MTPH
HKCIUTYaTaIli CUCTEM U COOPY>KEHUH BOJOCHA0KEHUS ¥ BOJOOTBEACHHS DIIEKTPOHHBIN pecypc :
YueOHoe nmocobue / JI. . Cokonos. - be3omnacHOCTh KU3HEAEATENILHOCTH MPH IKCILTyaTaluu
CHCTEM U COOPYKEHHMI BoJIOCHAOXKEHHS U BogooTBeAeH!:,2023-09-10. - Mocksa : Uadpa-
Nuxenepus, 2018. - 136 c. - Kuura naxoaurcs B mpemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3k3eMILTIPOB HEOTPAHUUEHO

JlonoJIHUTE IbHAA JIUTEepaTypa:

1. beno, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM M 3alIMTa OKpPYXKArOIIEeW Cpesl
(texnocdepHas 6ezonacHocTh) : yueOHuk / C.B. bemos. - M. : IOpaiit, 2012. - 682 c. -
(bakanaBp. bazoBwiif kypc). - Ha yuebnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuisipoB 1

2. Dkonorus u 0€30MaCHOCTh KU3HEIEATSTLHOCTH : yue0. mocodue st By30B / [Kpuomens /1. A.,




Mypasgeii JI. A., Poesa H. H. u 1p.] ; mox pex. JI. A. Mypasbs. - M. : KOHUTH, 2000. - 448 c. : un.
- bubnuorp.: B Tekcre. - ISBN 5-238-00139-8, 3x3eMIUISIpOB HEOrPAaHHUYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eanHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOINOTEKa OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KATAJIOT aCCOIMAIIUU HIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBeqeHuid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

TEMA 4. 3AIIIUTA HACEJIEHUS 1 TEPPUTOPUM OT YPE3BBIYAMHBIX
CUTYAIIUN
IMMPAKTUYECKOE 3AHSTHE 9. OLIEHKA OYAI'OB IIOPAKEHMUSI,
BO3HUKAIOIIMX B PE3YJIbTATE CTUXUNHBIX BEJACTBUN, ABAPUN U
KATACTPO®

Heab 3aHATHA: O3HAKOMUTBCA C METOJMKON YIPOLICHHBIX PACYETOB OLICHKHM OYaroB
HOpa)KeHUsl, IPUOOPECTH MEPBOHAYAIILHBIC HABBIKU B PEIICHUH 3a]1ay.

3HaHMA ¥ yMeHUs1, IpruodpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHUSI TeMbI
3HaTh: NpuEeMbl IEPBOM MOMOLIY, METOJIbI 3aILUTHI B YCIIOBUSAX YPE3BbIUAHBIX CUTYaLlU
METO/ABl 3allUThl B YCIOBHUSX 4YpPE3BbIYAMHBIX CHUTyalluil; MpaBWia TEXHUKH O€30MacHOCTH,
HOXKapHOW 6€30MaCHOCTH U HOPMbI OXpaHbl Tpy/ia Ha MpeIIpUsITUAX
YMerb: HUCIONB30BATH IPUEMBI IEPBOM MIOMOILM, METO/BI 3AIUTHI B YCIOBUAX UYPE3BbIYaNHBIX
CUTyaIui;
CJIEIUTH 32 BBIMOJIHEHUEM IIPABUJI TEXHUKH 0€3011aCHOCTH, POU3BOICTBEHHON CAaHUTapHH,
HOoXKapHOW 6E€30MaCHOCTH U HOPM OXPaHBbl TPyAa Ha MPeIIpUATHIX

HanmenoBanue ¢GopMHpyeMbIX KOMIIETEHIUH

Kon dopmynupoBka

VK-8 Croco0eH co3/1aBaTh U MOAJIEPKHUBATh B TOBCETHEBHON KU3HU U B
poeCCUOHAIBHOM JISATEILHOCTH 0E30IaCHBIC YCIIOBUS KU3HEACSITCILHOCTH JUIS
COXPaHEHUS MIPUPOIHOI Cpeibl, 00ecTIeueH s YCTOMYMBOTO pa3BUTHS 00IIECTBa,
B TOM YHCIIE TIPH YTPO3€ U BOSHUKHOBEHUH YPE3BBIYAIHBIX CUTYAIMi 1 BOSHHBIX
KOH(IMKTOB

OIIK-10 CHOCO0CH KOHTPOJIMPOBATh M 00ECIIeYHBAaTh MPOU3BOJICTBCHHYIO U
JKOJIOTUYECKYI0 0€30IMaCHOCTh Ha pabo4MX MecTax

Cruxuiinple JeHCTBUS CUJI IPUPOBL, MOKA €€ HE B MOJIHOW MEpPE MOJBIIACTHHIE YEIOBEKY,
HAHOCAT SKOHOMHMKE TOCYJapCTBA U HACEICHUIO OTPOMHBIN yiiep6. CTuxuiiHple OeCTBUS — TaKue
SBJICHUSI TPUPOJbI, KOTOPBIE BBI3BIBAIOT SKCTPEMAJbHbIE CUTyalldd, HApYLIAIOT HOPMAJIbHYIO
KU3HECITENbHOCTD JtoJied U paboTy oO0bekToB. Hanbonee xapakTepHble CTUXHIHBIE O€ICTBUS
JUTSL Pa3IMYHBIX Treorpauueckux pailOHOB HaIedl CTpaHbl — 3eMJICTPSICEHUS, HABOJHCHUS,
ceJieBble TIOTOKU M OTMOJ3HHU, CHEXKHBIE JIaBUHBI, OypH U yparansl, nokapsel. CTUxuiiHbie O€ICTBUS
BO3HUKAIOT BHE3allHO M HOCAT Ype3BblYaliHbIM XapakTep. OHM MOTYT paspyliaTh 3JaHUS U
COOPYXEHHsI, YHUYTOXKATh IIEHHOCTH, HapyIIaTh MPOIECCH MPOU3BOJCTBA, BBI3BIBATH THOEIb
JIIOIIGfI 1 J)KUBOTHBIX. HOBTOMy HN3YUCHUC I[aHHOfI TCMBI SBJIACTCA aKTYaJIbHBIM.

Teopernyeckasi 4acTb

[To MPOUCXOKIACHUIO €CTECTBEHHBIE KaTacTpo(dbl AeNsATCS Ha 4 MOATPYIIIIHL:
1. Mereoposiornyeckue.

2. Tononornveckue.

3. TexToHUYECKHE U BYJKAHUYECKUE.



4. Kocmuueckue.

1. K memeoponozuueckum (azpomemeoponozuueckum) ONACHBIM SIBICHUSIM OTHOCSTCS:
Oypu, yparaHbl, CMepYM, IUTOPMBI, Tal(pyHbl - BO3HUKAIOT MPU TMPOXOXKAECHUH IIyOUHHBIX
IUKJIOHOB W TMPEACTaBISAIOT COOOW JBUJKEHHE BO3JYIIHBIX Macc (BeTep) € paszIuvyHOI
CKOpOCTBI0. YTOOBI YETKO MPEACTaBIATh, KOIJa BETEp MOXKET CTaTh TOUHOW CTUXMEH, ClemayeT
obparutbes k mkane bodopra (1806 r.), mpunsToir ['maBHOW Qu3uveckold oOcepBaropuei s
OTIpeIeNIeHUs CUJIbl BETpa:

0-4 G6amna - 8 M/cek - yMepeHHBII BETEp,

6 6ansoB - 12 m/cex - cUIbHBIN BeTep,

10 6amioB - 25 M/cek - Oyps,

12 6annoB - 6Gonee 25 (29) m/cek - yparas.

OCHOBHBIMH TIOPAKAIOIIUMHU (PAKTOPAMU THUX SIBIICHUH TPUPOJIBI SIBIISIFOTCS: BBIBOJ] M3 CTPOS
KOMMYHHUKAllMid ¥  HapylleHue paOoTbl TpaHCHOPTa, pa3pyLIeHHE TUIPOCOOPYNKEHUH,
MOBPEK/ICHHUE IEPEBHEB U 3[1aHUI,

- pa3pylIeHHE HaCEIEHHbIX ITyHKTOB.

2. K mononozuueckum ONacHbIM SIBIEHUSIM OTHOCATCS: HAaBOJHEHMS M IABOJKH, CEJH,
OTIOJI3HU, 00BaJIbl (CHEXKHBIE), OCBIIH, JaBUHBI, IPOCaIKa (IIPOBaI) 36MHOM MMOBEPXHOCTH, IIyHAaMHU
(GonbIIFE BOJHBI).

Haubonee xapakTepHbl U3 BbIIIE MEPEYUCICHHBIX SBICHUN sl Tepputopun Pb, sBistorcs
THJPOJIOTUYECKHE OTIACHBIC SIBJICHUS (HAaBOJHEHUS U MABOJAKH).

Haeoonenus (nagooku) - 3TO 3aTOIUIEHUE OTIEIbHBIX TEPPUTOPUM BCIEIACTBHE PE3KOTO
OJbEMa YPOBHSA BOJbI, IPUYMHAMHU KOTOPBIX SBISIIOTCA: I0JIOBOAbE (OOMIIBHOE TastHHUE
CHETa, JIbJ1a), JI0’KJIEBbI€ MAaBOJKU, MOJATOIMJICHHE (ITOBBIILIEHUE YPOBHSI TPYHTOBBIX BOJ), 3aTOPbI
(ckoruleHHWe JbJa, Jieca, Mycopa), BeTpPOBbIE HaroHsl (IOYTU €XEeroJHo peructpupyrorcs B r. C.-
[letepOypre).

Cenu - 3T0O KaMEHHO-TPSI3€BbIE IOTOKH, CIYCKAaIOILIHecs C Top C OONbLIOH CKOPOCTHIO,
paspylLIarove U YHUYTOXKAIOIINE BCE HA CBOEM ITyTH.

Ononsnu - 3TO CMEIICHUE MOBEPXHOCTHBIX CJIOEB IMOYBBI B PE3yJbTaTe Pa3phIXJIECHUS HX
MOBBIIIEHHBIM COZIEP)KaHUEM BIIaTH.

3). K mexkmonuueckum u gynkanuueckum onacHbIM SBJICHUSAM OTHOCSTCS:

- 3eMJICTPSICCHHS,
- U3BEPKCHUE BYJIKAHOB.
3emnempsicenuss - OTO TIOJ3EMHBIC TOJNYKH WIU KOJICOAHWS TIOYBBI, BBI3BAHHBIE

MIPOUCXO/ISIIIMMH B TOJIIE 36MHOM KOPBHI Pa3IMYHBIMHM JIBIDKCHHSIMH M 00pa30BaHUEM OTPOMHOM
sHeprun. OcBOOOAMBIIASICS SHEPTUS PACIIPOCTPAHSAETCS B BUJIE YIPYTHX BOJH, YTO B CBOIO OUYEPE/Ib
BJIEYET 3a COOOM: paspylIeHHE 37JaHUN W COOPYKCHHH, 1MOJi 00JOMKaMH KOTOPBIX OKa3bIBAKOTCS
JIIOJIM, a TaK JKe IICUXO0JIOTMYeCKOe BO3ACHCTBIEC Ha JIIOICH.

OCHOBBIBasICh Ha NMPUYMHAX U MECTEC BO3HUKHOBECHHS 3€MIICTPSCEHUS MOKHO IMOAPA3ICIUTh
Ha TEKTOHUYECKUE, BYJIKAHUYECKHUE, MOPETPSICCHHUSI.

Texmonuueckue 3emiempacenus BO3HUKAIOT B pe3yJibTaTe NMEPEMEIICHUS MacC B 3€MHOM
KOpE€ IO/ BIUSHUEM TOpooOpa3yrommx mnporeccoB. ExkeromHo B mupe peructpupyercs Oomee 1
MJIH. CEHCMUYECKHUX TOJTYKOB.

Jis  ompeneneHus CUJIBI  MOJ3EMHBIX  TONYKOB  HCIONB3yeTcss 12-OanmpHas —Imikaa
Puxtepa (1935 1.).

Bynkanuueckue 3emnempsacenus BO3HUKAIOT BCJIEICTBHE U3BEP)KCHUS BYJIKAHOB, KOTOPHIE
MPUBOAAT K OTPABIICHUIO HACEJEHUs Ta3aMW HM 3aChIIKOW HACEICHHBIX IYyHKTOB. Tak,
BYJIKAHMYECKUM IIEIUIOM U IECKOM B 79 T. H.3. OBl OXOpoHEH T. [lommeil.

Mopempscenus - >TO pe3kue KojieOaHUS BOABI B MOPSX M OKEaHaX, BO3HUKAIOIIUE TIPH
3eMJICTPSICEHUM, DOIUIEHTP KOTOPOrO0 HAXOAWTCS TOJ JHOM, a TaKXke IOJIBOJHBIMHU
BYJIKAHWYECKHUMH W3BEp)KeHUsIMH. Tak oOpa3oBajics B bepunroBom mope B 1797 r. ocTtpoB
Borocnosa. [1pu CHIIBHBIX MOPETPSACEHUAX HA MTOBEPXHOCTU MOPS 00pa3yOTCs TMTAaHTCKUE BOJHBI -



yHamu. Tak, B 1946 r. 6b11 pa3pyiuen 1. Kanbso Ha nodepexse Ilepy, a B 2004 r. B KOxHol A3un
B pe3yJbTaTe IyHaMHu Moru6io okosio 300 ThIiC. YenoBeK.

4). Kocmuueckue onacHnule aieHus - 370 MAJCHUE METEOPUTOB, OCTATKOB KOMET, MPOUUE
KOCMHUYECKHE SIBJICHMS, KOTOpble BCTpeudaroTcs KpailHe peako (1 pa3 B OIHO WJIM HECKOJBKO
croneruid). Tak, Hanpumep, maneHue mereoputa 30.06.1908 r. B paiione peku IloakameHHas
TyHrycka (10’kHasi yacTh LIeHTpalbHOM Cubupu). 3ByK B3pbIBa ObLI ciblllieH Ha yaaneHuu 1200 km,
paaunyc nopaxenus 30 kM. B3pbiBHas BosHa 2 pa3a 0001LI1a BOKPYT 36MHOTO IIapa.

Aeapuu u kamacmpoghol na 00veKmax HapoOH020 X03aiicmea.

1). Hckyccmeennvie YC unu aHmMpononocuueckoz0 NPOUCXOHCOCHUS  NICIATCS:
TPaHCIIOPTHBIE, IPOU3BOJCTBEHHBIE, CIEHU(UIECKUE, COIIMATbHBIE.

Tpancnoptabeie YC 110 TPOUCXOKICHUIO JETATCS Ha:

- aBTOMOOMJIbHBIE aBapuH

- JKEJIe3HOJJOPOKHbIE KaTacTpOQbl

K texnorennbiM YC oTHOcATCA Takke NpousBojcTBeHHble YC, KOTOpble BO3HUKAIOT Ha
00BEKTaX HAPOJHOTO XO3SHUCTBA U MOAPA3ICISIIOTCS 0 BULY BHICBOOOXKIAIOIIEIICS SHEPTUU:

a) MEXaHUYECKOW (AMHAMHUYECKOM), B pe3ysIbTaTe IOJOMKM WIH pa3pyLIEHMs] arperaros,
MEXaHHU3MOB, KOHCTPYKIMM 3maHuil. K 3TomMy Tuiy aBapuii OTHOCSTCS THAPOJMHAMHYECKHE
aBapHlM, KOTOPbIE MOTYT BO3HMKATh HA Pa3IMUHBIX THIPOCOOPYKEHUIX

Pe3ynbTar ruipoJuHaMHuECKUX aBapuil:

- 00pa3oBaHue BOJH MPOPHIBA M KaTaCTPO(YUUIECKOTO 3aTOIICHHUS,

- 00pa3oBaHue MTPOPHIBHOTO MABOJIKA,

- CMBIB IUIOAOPOAHBIX TIOYB MM HAHOC Ha OOLINX TEPPUTOPHSIX.

0) TEepMHUYECKOI1, B pe3yJIbTaTe MOXKAPOB, MHUIIMUPYIOMUM (HAKTOPOM KOTOPBIX B HEKOTOPBIX
ClIy4asiX MOTyT ObITh B3pbIBBL. [103kaps! (B3pbIB) MOTYT BO3SHHUKATh:

- B 3/IaHUAX Ha TEXHOJOTUYECKOM 000pyI0BaHUU;

- B 3JIaHMSX JKAJIOTO, COIIMATBHO-OBITOBOTO M KYJIBTYPHOTO Ha3HAYCHNS;

- Ha TPaHCIOPTE;

- Ha O0BEKTaX JOOBIYM, MEePEPadOTKH U XpaHEHHs (JIETKOBOCIUIAMEHSIOIUXCS, TOPIOYHX,
B3pbIBUATHIX BEUIECTB);

- B LIAXTax U MOA3EMHBIX BbIpaOOTKAX;

- IpH OOHAPYKEHUU HEPA30PBABIINXCS OOCIPUIIACOB;

- TIpY YTEPE B3PHIBYATHIX BELIECTB.

[To>xapsl B HAaCEJIEHHBIX MYHKTAX MO MacIITady U MHTEHCUBHOCTH AETISATCA:

- OT/IeTIbHBIE (€IMHUYHBIE), KOT/Ia B IIPOLIECC TOPEHUS BOBJIEKAIOTCS OT/IEIbHbBIE TIOCTPOMKH,

- MaccoBble — 25% BceX MOCTPOEK,

- crtowHble — 90% Bcex MOCTPOEK,

- orHeBoy mropm, korna 100% Bcex MocTpoek BOBIEKAIOTCS B IPOLIECC TOPEHUSL.

B) YyTeuka OaKTepHaJbHBIX areHTOB, B pE3yJbTaTe aBapuil Ha KaHAJIM3AIMOHHBIX
CHUCTeMax, aBapvil Ha BOJOOYHUCTHBIX U Jp. OUYUCTHBIX COOPYKEHHUAX, yTeuka OaKCpeICTB C
YUPEKACHUN CAaHUTAPHO-IHIEMHOIOTUIECKOTO TPOQHIIS.

T). palMalliOHHOMN - B pe3yJibTaTe paJlallMOHHBIX aBapuil.

I). XUMUYECKOH - B pe3ysbTare aBapuil Ha XHMHUYECKH OMNACHBIX OOBEKTax

(XOO0). 3) k cnenupUIECKUM OITACHBIM SIBJICHUSIM OTHOCSITCS:

- JnudeMuu - 3TO MaccoBble WH(EKIMOHHBbIC 3a00JIeBaHMS CpeIH JIOJEH, Ha Ipumepe
€KETO/IHBIX BCIIbIIIEK IPUIIIA;

- JnU300mMuu -  IUPOKOE  PacIpOCTPAaHEHUE UH(PEKIMOHHBIX U HHBa3UHHBIX
3a00JIeBaHUM CPeH JKUBOTHBIX,

- Jnupumomuu - WHPOKOE  PACIPOCTPaHEHHE  3a00JE€BaHWA  PACTEHUH, OCOOEHHO
CeIbCKOX03sIUCTBEHHBIX (puTodTOpO3 KapTOdens),

- 60€HHblEe KOHPAUKMDbL.

BoitHa - 0OIIECTBEHHO-NIOJIUTUYECKOE  SBICHHE, T.e.  «IPOAODKEHHE  MOJIUTUKU
HACUJILCTBEHHBIMU CpeICTBaMM». BoiiHa SBJISETCS YMBIIICHHBIM O€/ICTBUEM.



4) K coyuansvno-onacuvim (ymovluiieHHbIM) SIBICHUSIM OTHOCSTCS:
- TEPPOPU3M,

- COILIMAJIbHBIC BOJIHCHHS,

- HapKOMaHWUs,

- TOKCHKOMAaHHSI,

- QJIKOTOJIM3M,

- TOJION U JIp.

Bonpocs! u 3aganusi:
ba30BbIi1 ypOBEHb

3aganue Ne 1

OnpenenuTh CTENeHb pa3pymieHUN drneMeHTOB Iexa OD B pesynbrare BO3ICHCTBHS
3eMJICTPSICEHUS CWJIOW... OammoB (tabmmma 1). 3manme mexa OETOHHON KOHCTPYKIIWU;
TEXHOJIOTHYECKoe O0OpyJOBaHME BKIIOYAET MOCTOBBIE KpaHbl M KpPaHOBOE OOOPYIOBaHHE,
Tsokenbsie ctaHkd, KOC (KOMMYHalbHO-DHEPTETHYECKHE CETH) COCTOST W3 TPyOONpPOBOJOB Ha
JKEJIe300€TOHHBIX ICTaKaiax M KabeIbHOU MOI3eMHOM dIIEKTPOCETH.
Ta6muma 1 — BapuanTtel 3amanuit
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CropaBo'iHbIe TAHHEI®

Ouaz nopadicenuss npu 3emiempsceHuu — 3T0 TEPPUTOPUS, B MPeJesIaX KOTOPOH MPOU3OIILIH
MacCOBBIE DPa3pyLICHUs W TOBPEKICHUSA 3HaHUN, COOPYKEHMH M T.I., CONPOBOXKIAAIOLIUECS
NOPa)KEHUSIMU U TUOETIBIO JIFO/IeH, 'KUBOTHBIX, PACTCHUH.

Ouyaru MaccoBOro MOpa)k€HUs BO3HUKAIOT OOBIYHO B paloHE (30HE) 3eMIIETpPSACEHUs, TIe
MHTEHCUBHOCThH €ro Mo Ikaje Puxrepa cocrapiser 7— 8 OamioB u 6osee; MpH 3TOM OOIBITHHCTBO
3JaHAA U COOPYKEHHUI IOIy4yaT CPEeIHHME M CWIbHbIE pa3pylleHHs. B palioHe 3emMieTrpsceHus
MOYKET OBbITh OJIMH MM HECKOJIBKO o4yaroB nopakeHus (Apmenus, 7 nexadps 1988 r. — 4 ropona u
58 HaceneHHBIX MyHKTOB).

Ouaru nopaxeHus MpHU 3eMJIETPACEHUAX 110 XapaKTeEPy paspylLICHUs 31aHUN U COOPYKEHHUM
MOkHO cpaBHUTh ¢ Oull. TloaToMy oOlleHKa BO3MOXHBIX MacITa0OB pa3pylIeHUd Mpu
3eMJIETPSICEHUN MOJKET OBITh MpOBE/eHa aHAJOTHMYHO OLEHKE paspyumeHuid npu B, ¢ Toil numb
pa3HUIe, 4TO B KaUeCTBE KpUTEpHs OepeTcsi He MaKCUMaJIbHOE U30BITOYHOE J1aBlIeHUE BO (hpOHTE



ynapHoi BosHBI (APd), a MakcCUManbHas MHTEHCHBHOCTh 3€MJICTPSCCHMS B Oajulax IO IIKaje
Puxtepa (Tabnuue 2, 3).
Tabnuua 2 — 3aBUCUMOCTb U30BITOYHOTO AABJICHHS OT CHIIbI 3KMIISITPECEHHS

3erteTpsace-

p 11.::12 | 9.:00| 7B o 4.5
HHe, 0arLIsl

I136BITOMHO 305 Maiias
JaBIIEHHE, Ceprme 50 | 777 | 20...30 | 10...20
«TIa 0 10

Tabmuna 3 — Crenenu pa3pylIeHUs IEMEHTOB 00beKTa Npu pa3nudHbiX AP} yaapHoii BoiHbl, Klla

Ne Pazpymennsa
IV | DaeMeHTEHI 00BEKTa _ Cpen- | ITo7-
e C1aboe CurpHOe
Hee Hoe

1 | MaccHBHEIE po-

MEILIITIEHHBIE  3JaHHA

C MeTallTHIeCKHM

KapkacoM H kpaHo- | 20...30 | 30..40 | 40..50 |[50...70

BEIM 000pyI0BaHHEM

IPY30I0IBEMHOCTRED

25.501
2 | betonHele H xKelezo-

OeTOHHEIE 30aHHA H .

‘ 25...35 | 80...120 [ 150...200 | 200

3JaHHA AHTHCEHCMH-
JeCKOH KOHCTPYKIIHH




3 | 3aaHHA C JIerKHe Me-
TALTHYECKHM  Kapka-
coM H OeckapKacHOH
KOHCTPYKIIHH

10..20 | 20..30 | 30..50 |50..70

4 | AIMHHHCTPATHBHBIE
MHOTOAITAXKHBIC 3=
HHE ¢ MeTtammHge- | 20..30 | 30..40 | 40..50 |50...60
CKHM HIH kelesobe-
TOHHEIM KapKacoM

5 | Knpniasele MHOTO-
3TAXHEIE 37aHHA (3| B.12 12..20 | 20..30 |30...40
Taxa H Homnee)

G | CTaHKH TAoHeIRE 25.40 | 40...60 | 60...70 -

|

Kpaesl H KpaHOBOe
obopyIoBaHHE

§ | KaGembrie HazeM- 10...30 | 30..50 | 50.60 | 60

HEIe JTHHHH
9 | KadensHEIE Tom3em- | 200..30 [ 300,..60 [ 600,..100
1500
HEI& THHHH 0 0 0

10 | TpyOonpoBOIs! Ha-
3eMHBIe

11 | TpyGonpoBoasl Ha
MeTAUTHYSCKHX HIH

= 20...30 | 30..40 | 40..50 -
#e1e300eTOHHBIX 3C-

TaKazax
12 | TpybonporoIdsl, 3a- 150...20 | 250...35 500 g
rayOneHHBble Ha 20 oM 0 0 i

3aganue Ne 2

Ornpenenutby mapaMmeTpbl ovara MOpakeHHs MPpU pa3pylIeHUH IUIOTUHBI BOJOXpaHWINILA Ha
pacctostHuu R, kM. O0beM Bopoxpanwiuiia W, MiaH. M3, mupuHa NpopaHa B, M, riryOnHa BOJIbI
niepe] MmIoTUHOU (TmyOuHa mpopaHa) H, M, CpelHss CKOPOCTh JIBWKCHHS BOJIHBI TOMyCKa Vv, M/C
(Tabmuma 4).
Tabmura 4 — BapuanTsl 3aqanuii



Ne IIcXoaHele TaHHEIE
BapH- W, I‘I«JJH' B.Mm H M v, M/C R.xm
aHTa M
1 10 15 5 3 25
2 2 25 10 5 25
3 30 35 25 6 25
4 40 50 5 3 25
5 50 30 10 4 25
6 60 45 25 6 50
7 70 100 50 5 50
8 80 60 10 6 50
9 90 120 10 7 50
10 100 80 25 7 50
11 110 120 25 8 100
12 120 90 50 8 100
13 130 140 50 8 100
14 140 110 50 9 100
15 150 150 25 1 100
16 160 130 25 6 150
17 170 140 25 7 150
18 180 160 25 8 150
19 190 170 25 9 150
2 200 190 25 10 150
21 210 10 50 4 200
22 220 200 50 6 200
23 230 210 50 8 200
24 240 220 50 10 200
25 250 230 50 5 200
26 260 240 50 7 250
27 270 250 50 9 250
28 280 260 50 12 250
29 290 270 50 14 250
30 300 280 50 15 250

CnpapovHbIe TAHHEIE

Ouazom nopasxcenus npu HAB0OHeHUU HA3ZBIBACTCS TEPPUTOPHs, B IMpelenax KOTOpoH
IIPOU3OILIN 3aTOIVIEHUSI MECTHOCTH, MOBPEKICHUS U pa3pylIeHUs 3AaHUN, COOPYKEHUH U APYTUX
00BEKTOB, COIMPOBOXKAAIOIIUECS MOPAXKEHUAMH U TUOENbIO JIOJIEH, JKUBOTHBIX M ypoxas
CEIbCKOXO35IICTBEHHBIX KYJIBTYD, IOPYEH U YHUUTOXKeE-

HHUEM CBIPbs, TOIUIMBA, IPOAYKTOB MUTAHUSA, YAOOPEHUI U T.I1.

Ouyar nopaxeHus IpU HAaBOAHEHUM B CIIy4asX HpOpbIBa IUIOTHH M 3aTOIUIEHUH NpU
pa3pyLIeHUH TUAPOTEXHUUECKUX COOPYKEHUM XapaKTepU3yeTCsl CAEAYIOIUMH TapaMeTPaMu:

— BpEMEHEM OIOPOKHEHUS BOAOXpaHuiIuia 7, 4;

— BpEMEHEM INPUX0/1a BOJIHBI POPHIBA HA 3a/laHHBIN pyOex fup, U;

— BBICOTOM BOJIHBI IPOPBIBA /1, M;

— MPOJOHKUTEIIBHOCTBIO €€ MPOXO0XKCHUS Ha 33JIaHHOM pyOexe, 'y, U.

[TocnenoBaTenbHOCT OLIEHKH O4ara MOpaKeHUs IIPU HaBOJIHEHUH



1 OmnpeneneHrie BpeMeHU OMOPOKHEHUS BOJIOXPAHUIIHILA
W

I'=———.

N B-3600

rae W — 00beM BOJOXpaHWIMINA, M’; N — MakCMMaJIbHBIA Pacxoj BOABI Ha 1 M INMPUHBI

npopana, M’/(c M) (Tabnuua 4, roe H — rnyOuna npopaHa (WM ydacTKa IEpenBa BOIBI YEPE3

rpebeHp IUIOTHHBI), M); B — mmMpHHa mpopaHa (WM y4acTKa IepeirBa BOJIbl depe3 IrpedeHb
Hepa3pyLICHHON IUIOTUHBI), M.

1

Tabmuna 5
H. M 5 10 25 50
N.ar/(c - M) 10 30 125 350

2 OmpeneneHne BpeMeHU MPUX0/1a BOJHBI IPOPHIBA

+ R 'l'_I
I . .
Fov.36
rae R — paccTosiHUE OT MIIOTHHBI, KM; V — CPEIHSSL CKOPOCTH JIBMXKEHUS BOJIHBI IPOPHIBA, M/C.
3 OrmpenencHre BHICOTHI BOJIHBI MPOPBIBA U TMPOJOJDKUTEILHOCTH €€ TMPOXOKICHUS Ha
3aJlaHHOM pyOexe (Tabmura 6).

Tabmnuma 6
HaumeHoBa- PaccTofgHHE OT IINIOTHHEL, EM
HHe [IapaMeT-
pOB ] 25 50 100 150 200 250

Beicota Boaner | 0.25 | 0.2 | 0,15 | 0,075 | 0.05 | 0,03 | 0.02
MpopEeIBa /1. M H H H H H H

[TpogomXHTeTEHOCTE
MMPOXO0JKISHHA BOIHBI 2.6T 4T
-lfinp-. b !

LA

T 61 7T

Tab6muma 7



ITnoTHOCTE -
Bug B3peiB4da- Macca N YmaneHHe
TOTr QO BEIIECT- BB (TBC) o= /I BoKzaTa R,
I, TBIC.
BAa O. T TS M
el KM

1 ITpomran 35 0.4 300
2 ANMMOHHT 8 0.4 300
3 I'exkcoren 8 0.4 300
4 T>H (3] 0.4 300
5 TpoTHa 8 0.4 300
6 TTpoman 40 0.6 350
7 AMMOHHT 9 0.6 350
8 I'ekcoren 9 0.6 350
9 T3H 9 0.6 350
é TpoTHa 9 0.6 350
1 I'Tpoman 45 0.8 400
_{ AMMOHHT 10 0.8 400
; ['ekcoren 10 0.8 400
':11_ T2H 10 0.8 400
1

5 TpoTtHI 10 0.8 400
t13 I'Ipomran 50 1.0 450
}.-' ANMOHHT 11 1.0 450
é ['ekcoren 11 1.0 450
é TOH 11 1.0 450
5 TpoTHT 11 1.0 450
; IIpoman 55 1.2 500
- AMMOHHT 12 1.2 500
3 [ekcoreH 12 1.2 500
4 T2H 12 1.2 500
? TpoTtHI 12 1.2 500
g ITpomanx 60 1.4 550
i ANMMOHHT 13 1.4 550
g [Nexkcoren 13 1.4 550
5 TOH 13 1.4 550

3aganue Ne 3

Ha ’xene3Ho10p0oXKHOM CTaHLIMK MPOMU3OIIEN B3phIB BaroHa ¢ (J, T B3pbIBYATOIO BELIECTBA
(BB). I110THOCTH HaceIeHHs B PaiioHe cTaHIuK P, Thic. uea/KM”. Y aaneHue /1 BoK3aaa OT MecTa
B3pbIBa R, M (Tabmuna 7).



Onpenenuts u30bITOUHOE naBieHue, APQ , klla, u kakue OynyT mopakeHMs Jrojed Ha
OTKPBITON TEPPUTOPUM U Pa3pyllIeHUs B pailloHe BOK3aja (3aHUs KUPIUYHbIE MHOTOATaKHbIE B 3
sTaXka U Oosee), paiuyc CMEpPTEIbHBIX TOPAXKEHUI U KOJIMYECTBO MOTUOLINX B pe3yJIbTaTe B3phIBA.

CnpaBo4Hble TaHHbIE

B cooTrBeTcTBUM € METOIMKON ONEPAaTUBHOW OLIEHKH MOTEHIMAIBHO OMACHBIX OOBEKTOB
skoHOMUKH 1990r. onmacHoCcTh OO XapaKTepu3yeTcss MAKCUMAJIbHO OMAcHOM yTIpo30i, CO3aBaeMoil
Maccoil HaXOSIIETOCs Ha TEPPUTOPHH 0OBEKTa OMACHOTO BELIECTBA.

B kauecTBe ONACHBIX BEUIECTB PACCMATPUBAIOTCS B3PbIBUATHIE BEIIECTBA, TOIIMBHO-
Bo3aywHble cMecu (TBC) u aBapuilHO XMMHUUYECKHU OIACHBIE BEILIECTBA.

B kagectBe nmopaxaronux ¢axropos rnpu YC paccMaTpuBaroTCs: BO3AYIIHAS yAapHas BOJIHA
(YBB) mpu B3peiBe BB, Bo3mymHas ynapHas BoiHa mpu B3pbiBe obnaka TBC, Tokcndeckoe
nercteue AXOB.

Jis BO3AyIIHOM yAapHOM BONHBI B KauyecTBe KpuTepueB B3pbiBa BB u obmaka TBC B
KAueCTBE KPUTEPHs OLEHKH IOPAXAIOLIEro JEUCTBUS MNPUHUMAKOT pPAJAUYyC CMEPTEIbHBIX
NopakeHUH yesoBeka (R), XxapakTepusyroluiicss n30bIToUHbIM JaBiaeHueM APy , paBHbiM 100 klIla,
a TaKKe KOJMYECTBO MOTHOLINX JTOACH.

OCHOBHBIE PaCYETHBIE COOTHOLLICHMSL:

— Ju1st B3pbiBa BB:

Ngg = POSE®  wem;  Ryp =1840857° . Mm:

— 115t B3pbIiBa TBC:

0,666

Nige =3POgic . U8 Rppc =3og¥§é3 M.

r7ie Nas (r8c) — YUCIIO MOTUOIINX MTPU B3PBIBE, Yell.; P — IUIOTHOCTh HACEeNEeHHs WM MEepCcoHasa
00BbEKTA,

ThIC.9en/ kKM%, Ogs (rsc) — Macca BB, TBC, ;

Rgs (1BC) — paguyc CMEpPTEIbHBIX TOPAKEHUN IIPU B3PBIBE, M.

M30bITOYHOE J1aBJI€HUME Ha 33JaHHOM pPAcCTOSHUU OT LIEHTpa B3pbIBAa OIpEIeseTCs
COOTHOILIEHUSIMU

ﬂPEﬁ_BC = - [ ?GD - o I{:HE’I
3| V1+298K° -1
Koadhpuumenr s Haxoumres 110 q)opMleé
2
ko OB
17.53/0

rae R — 3ajaHHoe paccTosiHue, M; () — Macca TOIJIMBHO-BO3YILIHOM CMeCH, T.

S _;II'_Q I _i.IIQ:. G I "I
y <o Y= e T .
APy, =| 106~ —=+43"=+140 3 1100, KIa: Q.4 =0K.y.
I

TZIe Usp — DPQEKTUBHAS Macca 3apsja BB, KI; K — PAacCTOSHUE OT IIEHTpa B3pbIBa, M; O —
macca BB, kr; K., —koapdumuent sdpdexkruBnoctu BB, paBuwiii: mis ammonura — 0,94; TOHa
(nertautpur) — 1,35; Tpornna —1,0; rekcorena — 1,28.

I1oBBIIIEHHBIN YPOBEHB

3amanue 1. Onpenenurs 0XKUIaEMOe KOJTHUECTBO MOPaKeHUH MOITHUEH B roa oobekTa N, a
TaK)K€ TPAHMIIBI 30HBI 3AIUTHI JUIsI OJUHOYHBIX MOJIHHEOTBOMOB: /1, U r,. JlaHHBIEC: BEPOSTHOCTH
MpopbIBa MOJHUM P, MUpUHY U JUIMHY noMmelieHus S u K, BBICOTY MOJHHEOTBOAA A, U BBICOTY
MOMEIIEHUS /4 BEIOpATh M3 TAOIHIIBI 8 COTIIACHO TOCTeAHEH 1 TipeanocieHel mudpam mudpa.
Tabnuma 8— BapuanTsl 3aganuii



[Mocnenuss 1Ipenmo-
Tun p CHeIHsA
wadpa MOJTHHEOTBOIQ mudpa S, M K, m he, M h M
mudpa
mudpa
1 TPOCOBBI 0,05 1 110 100 100 150
2 CTEeP>KHEBOI 0,05 2 13 40 63 100
3 TPOCOBBII 0,05 3 50 50 42 85
4 CTEPXKHEBOM 0,05 4 34 65 49 95
5 TPOCOBBII 0,05 5 16 23 46 140
6 CTEP>)KHEBOM 0,005 6 45 56 34 72
7 TPOCOBBII 0,005 7 35 75 25 45
8 CTEP>)KHEBOM 0,005 8 45 133 34 54
9 TPOCOBBII 0,005 9 24 66 12 24
0 CTEP>)KHEBOM 0,005 0 56 42 15 20

Cnucok JimTeparypbl, peKOMEHAyeMblil K HCI0JIb30BAHUIO M0 JAHHON Teme
OcHoBHas uTEpaTypa:
1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHocTb KU3HEASATETLHOCTH DIEKTPOHHBIH

pecypc : yaebnoe mocobue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.

- 122 c. - Knura Haxomutcs B 6a3oBoit Bepcun IBC [PRbooks. - ISBN 978-5-4486-0158-3,
HK3EMILISIPOB HEOTPAHUUYEHO

2. Cokomnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTh KU3HEAEATSILHOCTH IIPU
HKCIUTYaTalli CUCTEM U COOPY>KEHUH BOJOCHA0KEHHS M BOJOOTBEICHHS DIIEKTPOHHBIHN pecypc :
VYyeOnoe nocodue / JI. 1. CokooB. - be3onacHOCTh KU3HENEATENbHOCTH MPU IKCIUTyaTalluu
CHCTEM U COOPYKEHHI BOJIOCHAOKEHHS U BogooTBeAeHU:,2023-09-10. - Mocksa : Madpa-
Unxenepus, 2018. - 136 c. - Kuura Haxoaurcs B mpemuyM-Bepcun DbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3k3eMILTIpOB HEOTPAHUUYEHO

JlonoJIHUTE IbHASA JIUTEepaTypa:

1. benoB, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM W 3alMTa OKpPYXKaroIled Cpemsl
(TexnocdepHas 6e3onacHocTh) : yueOHuk / C.B. benmos. - M. : IOpaiit, 2012. - 682 c. -
(bakanaBp. bazoBeiif kypc). - Ha yuebnuke rpud: Pexk.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuisipoB 1

2. Dkonorus ¥ 0€30MaCHOCTh KU3HEACATENBHOCTH : y4el. mocodue st By30B / [KpuBomenn /. A.,
Mypasgeii JI. A., Poesa H. H. u np.] ; nox pexn. JI. A. Mypasss. - M. : IOHUTH, 2000. - 448 c. : n.
- bubmmorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIuispoB HEOTpaHUUEHO
HurepHeT-pecypcebl:

1 http://window.edu.ru/ — eaMHOE OKHO JOCTYIIa K 00pa30BaTEIILHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcureTckast OMOIMOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KAaTAJIOT aCCOLMAIIMH YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpBITOE 0Opa3zoBaHKEe
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