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Beenenue

HuctummmHaa «be30macHOCTh JKU3HEIEATEIILHOCTHY OTHOCUTCS K JUCIHUILTHHE 0a30BOM
gactu. OnHa HampaBieHa Ha (opMupoBaHWE OOMIEKYIBTYPHBIX U MPO(ECCHOHATBHBIX
KOMIIETEHIMH, 00yJaronuxcsi B MpoIiecce BHIOIHEHUs paboT, onpeaenenusix ®I'OC BO.

MeTtoudecKkre yKa3aHus COCTAaBICHBI HA COBPEMEHHOM HAyYHOM YPOBHE U PacCUMTAHBI HA
CTYJIEHTOB, 110 HarnpasyieHuio 13.03.02 DiekTposHepreTUKa 1 JMEKTPOTEXHUKA.

[TociienoBaTenbHOCTE TEM COOTBETCTBYET JIOTUYECKOW CTPYKTYpEe €€ MPOXOXKICHUS.
[IpennaraeMbie METONWYECKHE YKa3aHUS COJIEp)KAT MaTepHall, KOTOPBIH PEKOMEHIYeTCS
WCIO0JIb30BATh CTYJCHTAM IIPH IMOATOTOBKE K MPAKTUYSCKUM 3aHSATHSIM.

JUIs TTOATOTOBKM K TPAKTHYECKUM 3aHATHUSM CTYIACHT JOJDKEH H3y4UTh MaTepuasl o
COOTBETCTBYIOMICH TEME, WCIOIb3ys OCHOBHYIO H JONOJHHUTEIBHYIO JIUTEPATYypy, a TaKKe
UCTIONB3Ys nepuoanyeckue u3ganuss CMU.



TEMA 1. PU3UOJIOI'MYECKHUE OCHOBBI ’KU3HEAEATEJIBHOCTU.

IIpakTnueckoe 3anaTue 1. IIpenmer u 3axaun kypca B/,

He.]'lb 3aHATHUHA: U3YUUTDh LCJIb, 3aHATUC JUCHUITINHBI.

3HaHMA ¥ YMeHusl, npuodpeTaemMble CTY€HTOM B pe3yJibTaTe 0CBOCHHUS TeMbl
3HaTh: NpUEMBbI IEPBOM MOMOIIM, METO/bI 3aIUTHI B YCIIOBUSAX YPE3BbIYANHBIX CUTYaALUI
METO/bl 3alllUThl B YCJIOBMSIX YpE3BbIUAMHBIX CUTyalluil; IpaBWjla TEXHUKH OE30IIaCHOCTH,
[I0’KapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPyla Ha NPEINPHUITUIX
YMerb: HCNOIB30BATH IPUEMBI IIEPBOM TOMOIIH, METOIbI 3AIIUTHI B YCIOBHUAX YPE3BbIYANHBIX
CUTYaLlHN;
CJIEIUTH 32 BBIIIOJHEHUEM MPABUJI TEXHUKU O€30MaCHOCTH, IPOU3BOJACTBEHHON CAaHUTAPHH,
MO’KapHOM OE30MaCHOCTH U HOPM OXPAaHbI TPy/Ja Ha MPEANPUATUAX

HanmeHnoBanne ¢opMupyeMbIX KOMIIETEHIHH

Kon DopMyIrpoBKa

VK-8 croco0eH co3faBaTh U MONIEPKUBATh B TIOBCEHEBHOM KU3HHU U B
podecCHOHAIBHON AeATeIbHOCTH 0€30M1aCHbIE YCIOBUS AKU3HEACATEIbHOCTH JUIs
COXpaHEHUS IPUPOTHON Cpebl, 00eCIedeHsT yCTOMIMBOTO PA3BUTHS OOIIECTBA,
B TOM YHCJIC IIPU YI'PO3€ U BOSBHUKHOBCHUU LIpe3BI)I‘IaI‘/'IHI)IX chyauHﬁ 1 BOCHHBIX
KOH(JIMKTOB

AKTyanbHOCTB TeMbl. [locne u3ydeHus: TeMbl CTYJEHT JIOJDKEH 0CO3HATh, YTO 0€3011aCHOCTh
KU3ZHEACITCIIBHOCTH SIBJSIETCS CEPhE3HOW MpoOJIeMOl COBpEMEHHOCTH B mporecce u3ydeHus
MaTepuaia JIEKUUU MpenoaBareib JOJDKEH CTPEMUThCS BbIPaOOTaTh Y CTYAEHTOB M HICOJIOTHIO
0€30MacHOCTH U 6€30MaCHOTO MBILUICHUS U TIOBEICHUSI.

TeopeTnyeckas 4acTb

C nosiBiieHWEM JIIOACH HAa 3eMJIe HavajJoCh BIMSHUE UX JICITEIbHOCTA HA OKPYKAIOIIYIO CPENY
C moMoImpl0 KaMEHHBIX OpYIUil NMEpBOOBITHBIE JIOJM Hayajid MpeBpaliarb 0ObEKT M MPOLECCHI
MIPUPO/IBI C UX HATYPATBHOTO COCTOSHUS H Ha IITYYHBIXH.

B mHacrosmiee Bpemsi B3aMMOJEWCTBHE UYEJIOBEKA C TMPUPOJION OrpaHUYMBANIAch TOJBKO
OMOJIOTHYECKMM OOMEHOM BEIIECTBAMHM M HA 3TOM CTaJIWU YEJIOBEUECKOe 00ImecTBo U onocdepa B
COBOKYMHOCTH  MpPEACTaBIsUIM  cO00M  (YHKIMOHAIBHO HE  3aMKHYTYIO  [JIOOalIbHYIO
COLIMOEKOCUCTEMY, B KOTOPOil ciadble aHTPOMOTreHHbIE BO3JCHCTBHS HE MOTJIA BbI3BAaTh 3aMETHBIX
W3MEHEHUI B OKPYXKAIOIIEeH cpeaoil.

OrpomMHOe MPOU3BOJCTBO OPYXKHUS, YBEIUYEHHE KOJIMYECTBA ATOMHBIX 3JEKTPOCTAHIIH,
ypOaHu3anus, KOJOCCallbHasg HACBHIIIEHHOCTh WHQPACTPYKTYpOH, THMEPTPO(UUYECKUl pa3BUTHE
aBTOMOOWJIBHOTO TPAHCIOPTa, XUMHUYECKUX U Jp. Jpyrux BpeAHBIX MPOU3BOJICTB CYIIECTBEHHO
W3MEHHWIIM KAa4eCTBO Cpefbl (BOJBI, BO3yXa, MOYBBI, KIMMAaTa U APYIHX XapaKTEPUCTUK CPEbl),
C/IeTIaNIv KU3Hb YelloBeKa 00Jiee OMacHbIM, a MEPCIIEKTUBBI - HE JIYYIIHM.

MHorue ydeHble CBSI3BIBAIOT YBEIMUYEHUE CTUXMMHBIX OCICTBUN C JEATENBHOCTHIO UEIOBEKa
Heobxomumo 3agymathes Hag daktom, uto ¢ 1960 mo 1990 rr komu4ecTBO KaTakiu3M Ha 3emiie
yBEIMYWIIACh BJBO€ M TPOJOJDKAET pPacTH HepalMoHallbHAs XO3SMCTBEHHAs JESTEIbHOCTD,
MHOTOKPaTHO yCHUJIUT-HA JOCTHKEHHUSMHM HAy4YHO-TEXHUYECKOTO Iporpecca, IpuBela K
MOBPEXACHUIO U UCTOUIEHUIO MPUPOIHBIX PECYPCOB, U3MEHEHUSI PEr€HEPAllMOHHBIX MEXaHU3MOB
ouoctepsl, aepopmanru cHOPMHPOBAHHOTO HA TMPOTSHKEHHM MHOTHUX MUJUIMOHOB  JI€T
€CTECTBEHHOI'O0 KPYrOBOpOTa BEIIECTB M DJHEPreTMUYECKUX IIOTOKOB HA IIJIAHETE, HapyIlIECHHE
JMHAMHYECKOTO pPaBHOBECHUS TJIO0ATBHOM 3€MHON COIIMOAKOCHCTEMBI pe3ylbTaTe Havanoch
mporpeccupyroliee papyienue ouochepsl MIAHEThl, TPO3UT CTaTh HEOOPATUMBIM U MPUBECTH B
OnmmkaiiieM OyaymeM K TaKoW CTETEHHU Jerpajallii OKPYKaoIel cpelbl KOrJa OHO CTaHET He
MIPUTOJTHOCTH UM JUIsl JabHEHILEro CylmecTBOBaHus Jtoaeil Mtak, Ha TpeTuil COBpeMEHHOM CTaiuu
B3aMMOJICHCTBUSL OO0IIecTBA W TPHUPOJABI IJI0OaNbHAs 3E€MHAas COI[MOAKOCHUCTEMBI  CTala



(byHKIMOHATBHO 3aMKHYTOH OHa TepsieT CIOCOOHOCTh K €CTECTBEHHOM caMo peryisiuu [ maBHbIM
€€ PEerylsaTOpoOM Tereph JOJKHO CTaTh OOIIECTBO, U OT TOTO, KaK OHO OYJET BBITIONHATH PYHKIIUU
10 OXPaHbl OKPYKAIOIIEH CPE/Ibl, 3aBUCHT JIIOJCH.

Bonpocs! n 3a5anus:
ba3oBb1il ypOBEHb

. IIpobnema 6e30macHOCTH B COBPEMEHHOM MHPE.

. OCHOBHBIE 3JIEMEHTHI MUPOBO33PEHUYECKON KOHIETLNUN IO OE30M1aCHOCTH )KU3HEIESITETbHOCTH.
. OO6beKTUBHBIE NPEANOCHUIKY BOZHUKHOBEHUS HAyKU «be301acHOCTh JKU3HEAESATEIbHOCTI.

. Ilonatue Ge30macHOCTH.

. I'on poxnenns nayku bXX/I.

. Hatp onpenenenne nHayku bXK/I.

. OcHoBHas nenb Hayku BX/I.

. Crpykrypa Hayku BX]/I.

. O6bext uzyuenus BX/I.

0. Ipenmer uzyuenus BX/I.

11. IIpuuunsl Bo3HUKHOBeHUs Hayku BXK/I.

12. JlesaTenpbHOCTh OpTaHHM3AlMH, CBS3aHHBIX C OOeCleYeHHEeM Oe301acHOCTH B COBPEMEHHOM
MHUDE.

13. Hayunsie 3agaun BXK/I.

14. Cpencrsa no3Hanus B bXK/I.

P OO ~NO OIS, WN -

[ToBbIlIEHHBIN YPOBEHB

1. ChopmymupoBarth npaktudeckue 3amaun bXX/I;

2. O60CcHOBATh 6 PIIEMEHTOB COBPEMEHHON MHUPOBO33PEHUYECKOMN KOHIICTIIINH.

3. Conmepxxanue u cTpykTypa Kypca BX/I.

4. Ponw, mecto u 3amaun bXX]] B moaroToBKe CrienuaancToB S3KOHOMHCTOB.

5. UenoBek Kak BaxKHeiIIee 3B€HO CUCTEMBI «UEJIOBEK - cpesia OOMTaHUS».

6. ChopmynurpoBaTh NPUHLIUIBI TUYHON O€30MACHOCTH U OE30MACHOCTH OKPYKAIOIIHX.

Cnucok JuTeparypbl, peKOMEHJyeMblil K MCII0JIb30BAHUIO 110 JAHHOW TeMe
OcHoBHas1 iuTEparypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh Xu3HEAEATEILHOCTH IIEKTPOHHBIN
pecypc : yuebroe nmocodue / C.JI. SI6mounukos / FO.C. Peicun. - Capatos : Aii [Tu Dp Menua, 2018.
- 122 c. - Kunra naxoautes B 6a3oBoii Bepcun ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUIIPOB HEOTPAHUYCHO

2. Cokoznos, JI. U.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh KU3HEACATEILHOCTH TIPU

HKCIUTyaTallMi CUCTEM U COOPYKEHUI BOJIOCHAOKEHUSI U BOJIOOTBEIEHUS DIIEKTPOHHBIN pecypc :
VYue6noe nocodue / JI. . CokonoB. - be3omacHOCTh KU3HEAEATENbHOCTH IPU SKCILTyaTalluu
CHCTEM M COOPYKEHUI BojocHa0xeHus 1 BogooTBeaeHus,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kuura naxoautcs B npemuyMm-Bepcuu ObC [IPR BOOKS. - ISBN 978-
5-9729-0247-7, sx3eMIUIIpOB HEOIPAaHUUEHO

Jlono/IHUTeIbHAA JIUTepaTypa:

1. Benos, C. B. bezonacHOCTb KH3HEAEATEILHOCTH H 3alllUTa OKPYKAIOIIEH cpelpl (TexHochepHast
0e3omacHocTh) : yueOHuk / C.B. benos. - M. : IOpaiit, 2012. - 682 c. - (bakanasp. bazoBebrii kypc). -
Ha yue6nuxe rpud: Pexk.MO. - bubanorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emmsipos 1

2. DKxonorus u 0e30MacHOCTb KHU3HEACATEIBHOCTH : yued. nmocodue st By3oB / [Kpusomenn /1. A.,

Mypaseii JI. A., Poea H. H. u np.] ; mox pen. JI. A. Mypasbs. - M. : FOHUTH, 2000. - 448 c. : un.



- bubmuorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIuisipoB HEOrpaHHUEHO
HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — exuHOE OKHO JTOCTYIIA K 00pa30BaTeIbLHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOIMOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIN KAaTaJOT acCOIUAIIMU SJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBefieHni 1 opranm3anuii CKOO

4 http://www.iprbookshop.ru — DBC.
S https://openedu.ru — OtkpsiToe 0OGpazoBaHue

TEMA 2. BIMAHUE OITACHbBIX U BPE/ITHBIX ®AKTOPOB HA 3JOPOBBE.
IMPAKTUYECKOE 3AHATHE 2. OEHKA PATUAIIMOHHOM OBCTAHOBKHA

He.]'lb 3aHATUSA: U3YYUTDH IIpaBuJia MOBCACHUA HAa MECTHOCTHU 3apa>KeHH0171 paanOaKTUBHBIMHA
BCIICCTBAMU, B CBA3U C BOSMOKHBIM ITPUMEHCHUEM AICPHOTI'O OPYXKHUA.

3HaHUsA M YMeHUsI, TPUoOpeTaemMble CTYJAEHTOM B pe3yJibTaTe 0CBOEHUS TeMbI
3HaTh: NpUEMBbI IEPBOIM TOMOIIM, METOAbI 3aIIUTHI B YCIOBUSAX YPE3BbIYAHBIX CUTYaAIlUN
METOJIbI 3alllUThl B YCJIOBUAX YPE3BBIYAWHBIX CHUTYaIlMid; TpaBWIa TEXHUKU O€30MacHOCTH,
MOKapHOU 0€30TaCHOCTH M HOPMBI OXpaHbl TPYy1a Ha TIPEANPHUITHIX
YMeTh: KCNOJB30BATh MPUEMBI IEPBOM MOMOIIH, METOIbI 3aLIUTHI B YCIOBUSX YpE3BbIYAHHBIX
CUTYallNl;
CJICIUTD 32 BBITIOJIHCHUEM TPABWII TEXHUKH O€30TIaCHOCTH, TPOU3BOJACTBEHHON CAaHUTAPUH,
MOKapHOU O€30MTaCHOCTH M HOPM OXpaHbl TPy/a Ha MPEANPUITHSIIX

HaumenoBanue (popMupyeMbIX KOMIIETEHIMI

Kon dopmynupoBka

VK-8 CITOCOOCH CO3/1aBaTh ¥ MOICPKUBAThH B TTOBCETHEBHOM KU3HU U B
npoeccroHaIbHON AEATENFHOCTH Oe30MacHBIE YCIOBUS KU3HENEITENFHOCTH IS
COXpaHEeHUs IPUPOIHOH Cpelbl, 00eCTIeueHus] YCTOWIMBOTO Pa3BUTHS OOIIECTBa,
B TOM YHCII€ IPH YTPO3€ U BOZHUKHOBEHNHU UPE3BBIYaHBIX CUTYAIlil 1 BOGHHBIX
KOH(IIUKTOB

JlokazaHa HEOOXOJIMMOCTb KOHTPOJIS YPOBHSI PaJMOAKTHUBHBIX BEIIECTB B aTMmocdepe,
ruapocepe u aurocdhepe. B Hacrosee BpeMs cPOpMyIHpPOBAaHBI OCHOBHBbIE HETaTHBHBIE
MOCJIEJICTBUSL BO3ACUCTBUS PaJMallMOHHBIX (DAKTOPOB HA OpPraHuU3M ueinoBeka. VIMEHHO MoATOMY
M3Yy4YeHUE JAaHHOW TEMBI SBIISETCS aKTyalbHbBIM.

Teopernyeckast 4acTb

30Ha paaMOAKTHBHOIO 3apa)KeHUsl — O3TO TEPPUTOPHUsA, MMOABEPruIAsCA 3apa’KEHUIO
pPaZMOaKTUBHBIMU BEIIECTBAMU B PE3Yy/lbTaTe€ UX BBIMAJCHUS IOCJIE€ HA3EMHBIX (MOJ3EMHBIX) U
HU3KUX BO3YILIHBIX S/IEPHBIX B3PBIBOB.

[Topakatomiee eHCTBUE PaJHMOAKTUBHBIX BEHIECTB OOYCIOBIMBAETCS B OCHOBHOM ramma-
n3nydyeHueM. BpenHoe BO3AEHCTBUE MOHU3UPYIOIIMX M3JIYYCHUN OLIEHMBAETCS 030U U3IIy4CHUS
(mozo#t oOmyuenus — JI), T.e. dHeprued »STHX Jydeil, MOTJIOMIEHHOW B eAMHHIIE OObeMa
00my4yaemMoro BeliecTBa. JTa dHEPrus U3MepsieTcs B CYIIECTBYIOUIUX JO3UMETPUUYECKUX MPUOOpax
B peHtrenax (P).

OOBIYHO 103y OOITYYEeHHS OTPEIEIISIOT 32 KaKOM-THO0 MPOMEKYTOK BPEMEHHU, Ha3bIBAEMBIi
BpeMeHeM o0yueHus (BpeMsl mpeObIBaHuUs JTI0CH Ha 3apaskeHHOW MECTHOCTH).

JIns OLEHKM MHTEHCHMBHOCTM TaMMa-U3JIyd€HUs, HCIIyCKaEMOIO0 paJdOaKTUBHBIMHU
BEIIECTBAMU Ha 3apaXEHHOM MECTHOCTH, BBEICHO IMOHATHE «MOLIHOCTH JO3bl H3JIYYEHUS
(ypoBeHb paguarnun). MOIIHOCTH A03bI U3MEPSIOT B peHTreHax B uac (P/4), HeOobIe MOITHOCTH
JI03bI —



http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

B MIWIJIMPEHTTeHax B yac (MP/u).

[TocTeneHHO MOIIHOCTH J03bI U3Ty4eHUH (YPOBHM pajuallii) CHUXKAIOTCA. TakK, MOIIHOCTH
71036l (YPOBHU pajidaliiy), 3aMEPEHHBIE YEPE3 OJMH Yac M0CJI€ HA3EMHOT'O JIEPHOTO B3PbIBA, YEpE3
JIBa yaca yMEHbILIaTCs BJBOE, CIYCTS TpU yaca — B 4 paza, uepe3 ceMb yacoB — B 10 pas, a uepes
49 yacoB — B 100 pas3.

CreneHp paJuoaKTUBHOIO 3apakK€HUS M pa3Mepbl 3apaKEHHOTO y4acTKa paJlMOaKTHUBHOIO
cliefia Ipy SJEPHOM B3pbIBE 3aBUCST OT MOIIIHOCTH U BUJAa B3pbIBa, METEOPOJOTMUECKUX YCIOBUH, a
TaKKe OT XapakTepa MECTHOCTHU U IpyHTa. Pa3mepsl paJuoakTHBHOIO Cj€/la YCIOBHO JEISAT Ha
30HBI:

30Ha OMAacHOro 3apakeHus. Ha BHemIHe#ll rpaHuue 30HBI J03a paavauuu (C MOMEHTa
BBINIAJICHUS PaJMOAKTUBHBIX BEUIECTB M3 OOJlaka Ha MECTHOCTh [0 IMOJHOTO MX paclajaa) paBHa
1200 P, ypoBeHb paguaiiuu uepe3 OJIuH Jac nocie B3psisa — 240 P/,

30Ha CUJIbHOTO 3apaxkeHus. Ha BHelrHe# rpanuie 30161 103a paauauuu — 400 P, ypoBeHb
paauaIu 4epe3 OJIMH 4ac mocie B3pbiBa - 80 P/u;

30Ha YMEPEHHOTO 3apakeHus. Ha BHemHe# rpanuie 30161 n03a paguanuu — 40 P, ypoBeHb
paauaIuy 4epe3 OJIMH Yac 1mocje B3pbiBa - 8 P/u.

Bomnpocsl u 3aganus:
ba3oBb1i1 ypoBEHb

3amanwue 1.

B pe3ynbraTe sjmepHOTo B3phIBa B HACETICHHOM ITYHKTE «A» MPOU30IUIO PATUOAKTHBHOE
3apa)KeHHe MECTHOCTU. YPOoBeHb paauanuu B 12 gacoB coctasmi 120 p/4, a B 14 gacos 60 p/d.
Kakoii pexxum 3amuThl HEOOX0MMO TPUMEHUTH JJIs1 HACEeJICHUSI.

3aganue 2

OnpenenuTh MPOAOHKUTEIBHOCTh paboThl opmupoBanuii 'O Ha OTKPHITONM MECTHOCTH

(tp), ecnmu ycTaHaBIMBaeTCs gomycTuMas ao3a oomydenus [l morm. - 20 p. YpoBeHbs paanamnuu

Yyepes3 yac MocJie B3phiBa (Pq+1) coctapsieT 760 p/d., a Hadanmo paboT yepe3 8 yacoB MocIie B3phIBa.
3aganue 3
Jronu nepexouiu 1o OTKPhITOM MECTHOCTH B YKpbITHE ¢ 10 4 0 11 4. mpu ypoBHE
pamuaruu 35 p/4. B 10 4. 1 25 p/4. B 11 4., mocye 3Toro oHu exanu Ha aBromoomie 1o 11-30 9 npu
ypoBHe panuanuu 17 P /4, c 11-30 u mo 14 4 naxonumnucsk B [IPY, npu ypoBHe paauarnuu Ha 14 9
1p/4a. Koapumuent 3amutei (k3) ITPY pasen 50, (k3) aBTOMOOWMIIS - 2, K3 OTKPBITON MECTHOCTH - 1.
Kakyro o61ryro 103y 00aydeHus moaydim jJoau — J{oomr.) - ?
Samanue 4
B pe3ynbrate simepHOro B3phIBa B HACEIEHHOM IYHKTE «A) MPOU30ILIO PaTHOAKTUBHOE
3apakeHHe MECTHOCTH. YPOBEHb paauaiuu B 6 yacos coctaBui 110 p/4, a B 6-30 gacos 90 p/u.
Kakoii pexxum 3amuthl HEOOXOMMO TPUMEHUTH JJIs1 HACEJICHUSI.
3ananue 5
Onpenenuts NPoI0JLKUTENEHOCTD paboThl (hopMupoBanuii 'O Ha OTKPBITON MECTHOCTH
(tp), ecnu ycTaHaBIMBaeTcs AonmyctuMas fo3a oomyuenus ([ mom) - 20 p. YpoBenb panuanuu uepes

gac nocne B3psisa (Pu+1) cocrasnser 1200 p/u, a Hauano paGot yepes 24 yaca nocie B3phIBA.

3ananue 6

JTrogu Haxoquiuck B [IPY ¢ 6 4 10 9 4. npu ypoBHe paauanuu Ha 6 4 150 p/ 4., 9 4. 26

p/d., 3aT€M OHH ILLJIH MEIIKOM 110 OTKPBITON MecTHOCTH 110 9-30 4. mpu ypoBHE paguanuu 12
p/4, ¢ 9-30 u. no 11 4. exanu HA aBTOMOOUIIE IPU YPOBHE

panuarmu Ha 11 1 2 p/u. Koadduuuent 3amutsl (k3) [TPY pasen 30,

k3 aBToMOOMIIA - 2, k3 OTKpBITOI MecTHOCTH - 1.

Kakyto 00111yr0 103y 001ydeHus OTyIHiIu Jiroaa --- J{(o6mr.) - ?

IToBBIIIIEHHBIN YPOBEHD



1. CxoubKO CyIIECTBYET PEKUMOB 3aIINUTHI?
2. Kakoii mokasarenp SBJISETCS ONMPEACIISIONINM IPU ONIPEIeICHIH PeKUMa 3aIIUThI?
3. Kak onpenenuts cymmMapHyto 03y BHEUTHETO OOITydeHuUs?

Choucokx JUTEPATYPHI, peKOMeHI[yeMLIﬁ K HCII0JIb30BAHMIO 10 JAHHOM TeMe

OcHoBHas JINTepaTypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonmacHOCTh )KU3HENCATETHHOCTH DIEKTPOHHBIN
pecypc : yuebHoe nocobue / C.JI. SI6mounnkos / FO.C. Peicun. - Caparos : Aii [Tu Op Meaua, 2018.
- 122 c. - Knwura Haxoaurcs B 6a3zoBoit Bepcuu DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUIIPOB HEOTPAHUUEHO

2. Cokoros, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3onmacHOCTh KU3HEACATSILHOCTH TIPH

AKCIUTyaTaIll CUCTEM U COOPYKCHHUH BOJIOCHAOKEHHS M BOJIOOTBEACHUS DIEKTPOHHBIN pecypc :
VYuebHoe nocodue / JI. 1. CokonoB. - be3onacHOCTh )KU3HEAEATENbHOCTH MPU IKCIUTyaTallun
CHCTEM M COOPYKEHUH BoJocHaO)eHus 1 BogooTseaenus,2023-09-10. - Mocksa : Uuadpa-
Wmxenepus, 2018. - 136 c. - Kaura naxonutcest B npemuym-sepcun DbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5x3eMILIIPOB HEOTPAaHUICHO

JdonmosiHuTe/IbHAS JIUTEpPaTypa:

1. Benos, C. B. bezonacHOCTh )XH3HEIEATETLHOCTH M 3alIUTa OKPYXKAIoIen cpeipl (TexHochepHas
6e3zomacHocTp) : yueonuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. - (bakanaBp. ba3oBslii Kypc). -
Ha yueOnuke rpud: Pex.MO. - bubnworp.: c. 682. - ISBN 978-5-9916-1836-6, sx3eMIisipos 1

2. Dkosiorus U 0€30MaCHOCTb JKU3HEAEATEIILHOCTH : yueb. mocobue ayist By30B / [Kpusomienn /1. A.,

Mypageii JI. A., Poesa H. H. u 1p.] ; mox pen. JI. A. Mypasbs. - M. : FOHUTH, 2000. - 448 c. : un.
- bubmmorp.: B Tekcre. - ISBN 5-238-00139-8, sx3emMIuisipoB HEOrpaHHUYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — exuHOE OKHO I0CTyIa K 00pa3oBaTEIbLHBIM pecypcam

2 http://biblioclub.ru/ — 9BC «YuuBepcuteTckas 6MOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIM KAaTaIOT acCOIHALIMN 3JICKTPOHHBIX OHOIHOTEK
yaeOHbIX 3aBefieHui u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OtkpeiToe 06pa3zoBaHme

TEMA 2. BJIMSIHUE OITACHBIX U BPEAHBIX ®AKTOPOB HA 3/10POBBE.

MPAKTAYECKOE 3AHSITHE 3. OIEHKA BO3JENCTBHA BPEJIHBIX BEIIECTB,
COJEPKAIIMUECHA B BO3AYXE

Heanb 3ansitua: OpraHu3oBbIBaTH U HPOBOJUTH MEPONPUATHS IO 3aluTe pabOTAIOMIMX U
HaCeJICHUs OT HEraTUBHBIX BO3/IEWCTBUI Upe3BbIYAHBIX CUTYAILIMii; OCHOBHBIE BU/JIBI
MOTEHIMAIBHBIX OMACHOCTEH M HX TMOCIEACTBUSA B NMPO(ECCHOHANBHOM NEATENbHOCTH U OBITY,
IIPUHLMIBI CHUKEHHUS BEPOATHOCTH HMX pealM3alliM; Hay4duTbCs JaBaThb OLEHKY BO3JCHCTBUSA
BpE/IHBIX BEIIECTB HAa OpPraHU3M 4YeJoBeKka B padoueil 30HE M HaceNEHHBIX IyHKTaX; CPaBHUTh
¢daxTrueckyro Gopmy ¢ ITIK u gate oneHky.

3HaHUA ¥ yMeHHs, NPpHOOpeTaeMble CTYJAEHTOM B pe3yJIbTaTe 0CBOCHHMS TeMbI
3HaTh: IpUEMBbI IEPBOM MOMOIIM, METO/IbI 3aIIUTHI B YCIOBHSIX YpE3BhIYAHBIX CUTYaLUi
METOJbl 3alllUThl B YCIOBHMSX YpPE3BbIYAWHBIX CHUTyallMd; MNpaBUia TEXHUKH O€30MacHOCTH,
MOKapHOM 6€30MacCHOCTH U HOPMBI OXpaHbl TPY/Aa Ha MPEANPUATUIX


http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

YMerb: HCIOIB30BATH IPUEMBI IIEPBOM ITOMOILY, METOIbI 3AIIUTHI B YCIOBUAX YPE3BbIYAUHBIX
CUTYaLlUH;
CJIEUTH 32 BBIIIOJHEHUEM IIPABUJI TEXHUKH O€30MaCHOCTH, IPOU3BOJACTBEHHON CAaHUTAPHH,
MOKapHOU O€30MacCHOCTH U HOPM OXPaHBI TPyZa Ha MPeIIpUsTHIX

HaunmeHnoBanue ¢opMupyeMbIX KOMIIETEHIHH

Kon DopMyarpoBKa

VK-8 CrIoco0eH cO3AaBaTh U MOJICPKUBATH B TIOBCEHEBHOW KU3HH U B
podecCuOHATIBHOM NEsTETbHOCTH 0€30MacHbIe YCIOBUS KU3HEACATEIBHOCTH IS
COXpaHEHHS MPUPOIHON Cpebl, 00eCIeUeHUsT YCTOMYMBOTO Pa3BUTHS OOIIECTRA,
B TOM 4MCJI€ IIPpH YIp0O3€ 1 BOSHUKHOBCHUHN ‘Ipe3BBI‘IaI>'IHLIX CI/ITya]_[I/Iﬁ 1 BOCHHBIX
KOH(JIMKTOB

AKTyaJqbHOCTh TeMBI. B CBSI3U ¢ €XErogHBIM POCTOM YpPOBHS 3a00JI€BAEMOCTH, OCOOYIO
aKTYaJIbHOCTh MPUOOpPETaeT OXpaHa WX 370pPOBbS W CO3JaHWE Oe30mMacHBIX ycioBUM Tpyna. Ha
peleHue STUX 3a/1a4d HalpaBlieHO NMPpUHATHE PenepatbHbIX 3aKOHOB «O0 OCHOBAaX OXpaHbI TPYAAY,
«O0 00s3aTeIbHOM COLIMAJIbHOM CTPaxOBaHMM OT HECYACTHBIX CIIy4aeB Ha IPOU3BOJCTBE U
npodeccuoHaNbHBIX 3a0o0seBanui» u TpyaoBoro kojekca PD. DTu MOKyMEHTHI MPEINUCHIBAIOT
MpOBEJCHUE Ha BCEX TPEANPHUITHAX, HE3aBHCUMO OT (OpPM COOCTBEHHOCTH, IPOBEIACHUE
aTTeCTallMy PadOYMX MECT IO YCIOBHUSAM TpyAa. ATTecTarusi padoYux MECT SIBJISCTCS CHCTEMOU
aHaJM3a M OIICHKH pabodnX MECT UIs IJIAHUPOBAHUS M TIPOBEICHHS MEPOTIPUATHH 110 YIyUIICHUIO
YCIIOBHH TpyZda, cepTuduKanuu padoT 1Mo oXpaHe Tpyaa, 000CHOBAaHUS MPEIOCTABICHUS JIBIOT U
KOMIIEHC AU, pelieHus BOIIpOCa 0 CBS3U 3a0oJieBaHus c npodeccueit.

TeopeTnyeckas 4acTb

Jna  oOecnedyeHus SKU3HENEATENBHOCTH 4YelloBeKa HeoOXoauma BO3IyLIHAas — cpena
ONPEAECTICHHOTO KAa4eCTBEHHOTO M KOJIMYECTBEHHOrO0 cocTaBa. HopMasibHBIM Tra30BbI COCTaB
BO31yXa cienyromuii (06.%): azoT - 78,02; xucnopon - 20,95; yraexucnsiit ra3 -0,03; apros, HeoH,
KPHUITOH, KCEHOH, PaJioH, 030H, BOJAOPOJ - cymMmapHo 10 0,94. B peaibHOM BO311yXe, KpOME TOrO,
coJiepKaTcsl pa3iMyHble MpUMeECH (IbLUIb, Ta3bl, Mapbl), OKa3bIBAIOLINE BPEIHOE BO3ZCHCTBHE Ha
OpraHu3M 4YeJOBeKa.

OcHOBHOH (PU3NYECKON XapaKTEPUCTUKOMN NMpUMeEcell B aTMOC(HEPHOM BO3yXEe U BO3IAYyXE U
BO3JlyX€ MPOU3BOJACTBCHHBIX MOMEIIEHUHN SBISIETCS KOHLIEHTpalus Macchl (Mr) BellecTBa B
enunuIe 00beMa (M%) Bo3Iyxa Ipu HOPMAIILHEIX METEOPOJIOrHYECKHX YCIOBHUSIX.

OT BHMJA, KOHLUEHTPALUU IpUMeceil U JIUTENbHOCTA BO3ICHCTBHS 3aBUCUT MX BJIMUSIHHUE Ha
MIPUPOIHBIE OOBEKTHI.

I[IAK - makcumaibHas KOHIEHTpalusi BPEIHBIX BEIIECTB B BO3AYyXe , OTHECCHHas K
OTpeNeICHHOMY BPEMEHH OCPEJHEHHs KOTopas MpU MNEPUOJAMYECKOM BO3IACHCTBHM WM Ha
MPOTSHKEHUH BCEHl JKM3HM YeJIOBEKa OKa3bIBa€T HU Ha HEro, HU HAa OKPYXKAIOUIYIO CPely B IIEJIOM
BpPEJHOTO BO3JCHCTBUS (BKIIIOUAsl OTIATICHHBIE TTOCIIECTBHS).

Copep:xaHue BpeJHBIX BEIIECTB B aTMOC(HEPHOM BO3yXE HACEICHHBIX MECT HOPMHUPYIOT 110
cnucky Munznpasa Ne3086-84, a st Bo3ayxa pabodeit 30HbI TPOU3BOJCTBEHHBIX TTOMEIICHHH - 10
I'OCT 12.1.005.88.

[IpenenbHO AOMyCTUMBIE KOHIIEHTPALIMU 3arps3HSAIONIMX BELIECTB B aTMOc(epHOM BO3ayxe
HAaCEJICHHBIX MYHKTOB HOPMUPYIOT IO MAaKCUMaJIbHOW Pa30BOM U CPEAHECYTOUHOW KOHIIEHTPALUU
MIPUMECEM.

[TI/IKTax - ocHOBHasi XapaKTepUCTHUKa OMACHOCTU BPEIHOTO BEUIECTBA, KOTOpAasi yCTAaHOBJIEHA
Ui TPeAyNpeXAeHUs] BO3ZHUKHOBEHHUs peIeKTOPHBIX pEaKIuii deloBeKka (OLIyIIeHHE 3amaxa,
CBETOBasi YyBCTBUTEJIBHOCTD U T.[.) IPU KPAaTKOBPEMEHHOM Bo3eiicTBuu (He 6osee 30 MuH).

ITJIK BpemHBIX BEUIECTB B BO3yXe paboueil 30HBI - 9TO Takas KOHIIEHTpaIUs, KOTopas Impu
©XKEeTHEBHOM BO3JelcTBUU (HO HE Oomnee 41 4. B Helenro) B TEUCHHE BCEro pabouero craxka He
MOXXET BbI3BaTh 3a00NIiEBaHWUIl WJIM OTKJIOHEHWH B COCTOSIHUM 3J0POBbS  UEJIOBEKA,



oOHapyXMBaeMbIX COBPEMEHHBIMH METOAAMHU HCCIEJOBAHUHN B IEPHO PaOOTHI WIM B OTACIbHBIC
CPOKHM HU3HU HACTOSIIETO U NOCIEAYIOUIUX TOKOJIEHUH.
Bonpocs! n 3a5anus:
ba3oBb1il ypOBEHb
1. 3anucaTh UCXOAHBIE JTaHHBIE B COOTBETCTBUM C BApUAHTOM.
2. Wcnionp3ys Tabmuiyy 2, coAepiKallylo BBIOOPOYHBIE CBEICHUS M3 HOPMATHBHO-TEXHHYECKOU
JOKYMEHTALMH, 3all0JIHUTh Ta0ynily 1| B COOTBETCTBUM C BAPUAHTOM 3aJaHMsL.
3. Caenatb BBIBOJ O COOTBETCTBHH HOPMAaM COJEPIKAHUS KaXKIOTO U3 BEIECTB.
4. [lognucatk OTYET U CAATH MIPETIOIABATEIO.

Tabmuma 1 — @opma npeacTaBIeHUS UCXOAHBIX JTaHHBIX M HOPMATUBHBIX 3HAYCHUH COICP KAHUS
BpPEIIHBIX BEILIECTB B BO3yXE

KoHIieHTpanys BpeJHOTO BEIIECTBA, CooTBEeTCTBHE HOpPMaM
mr/m® = Ka)XJIOr'0 M3 BEIIECTB B
= OTIEIBLHOCTH
=8
= 2 daxTry B Makcum | Cpenne | 8 % B B Bo3ayxe
§ 5 ecKasi | BO3IyX| aJbHO |CYyTOYHA § 2 BO3JIyXe HACEJIEHHBIX
(D] o
§ g 6e pazoBast b 5 E paboueii MYHKTOB IIpH
1 30HBI S = BO3JICHCTBUS
MUH MUH =~ S
S <30 >30
o
MUH MUH
A3sora 0,5 2 0,085 0,04 2 0 <K | >IIJK >STIIK
IMOKCHUI + - -
Ta6mua 2 — [TpeaenbHo JOMyCTHMbIE KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BO3IYXE, MI/M°
BemiectBo B BO31yX€E B BO31yxe HaceneHHBIX TYHKTOB Kmacc  [Ocobenno
paboueit OITACHOCTH CcTH
MakcumanbHO CpenHecyTouHas;
SOHbI . BO3JICHCTB
pasoBasi; BO3JIENCTBHE st
Boszxeiicteue < 30 > 30 MuH
MUH
A3oTa IHoKCcu 2 0,085 0,04 2 0]
A30Ta OKCHUIBI 5 0,6 0,06 3 O
A30THAs KACIOTA 2 0,4 0,15 2 -
AKpoJienH 0,2 0,03 0,03 3 -
AOMUHUS OKCHJT 6 0,2 0,04 4 (6]
AMMuax 20 0,2 0,04 4 -
ArnieToH 20 0,2 0,04 4 -
A»spo30I1b BaHAIUS 0,1 - 0,002 1 -
IIEHTOOKCH 1A
benzon 5 15 0,1 2 K
Bunnnanerar 10 0,15 0,15 3 -
Bonsgppam 6 - 0,1 3 )




Bonbdpamonsrit 6 - 0,15 3 )
AHTUJIPUT
I'ekcan 300 60 - 4 -
Jluxnoparan 10 3 1 2 -
Kpemuus muokcu 1 0,15 0,06 3 (0))
Kcunon 50 0,2 0,2 3 (0))
MertaHomn 5 1 0,5 3 -
O3oH 0,1 0,16 0,03 1 O
[Nonmmponmien 10 3 3 3 -
Pryts 0,01/ - 0,0003 1 -
0,005
CepHnast kucioTa 1 0,3 0,1 2 -
CepHHCTBIIH 10 0,5 0,05 3 -
aHTUIPHT
Cona 2 - - 3 -
KaJIBIMHAPOBAHHAS
ConsiHast KMcioTa 5 - - 2 -
Tomyon 50 0,6 0,6 3 -
VYriepoaa okcun 20 5 3 4 (0]
denon 0,3 0,01 0,003 2 -
dopmanbaerua 0,5 0,035 0,003 2 0, A
Xiop 1 0,1 0,03 2 O
Xpoma OKCHT 1 - - 3 A
Xpoma TPUOKCHT 0,01 0,0015 0,0015 1 K, A
LlemeHTHAS TBLIL 6 - - 4 o
OTHIEeHIUaMUH 2 0,001 0,001 3 -
OrtaHon 1000 5 5 4 -

HpI/IMe‘IaHI/IeZ O- BCUICCTBA C OCTPOHAIIPABJICHHBIM HeﬁCTBHeM, 3a COACPIKAHNECM KOTOPBIX

B BO3JlyXe TpeOyeTcsl aBTOMAaTHUECKUN KOHTPOJIb; A — BEIIeCTBa, CIOCOOHBIE BHI3BAThH
anneprudeckue 3a001eBaHus B MPOU3BOJICTBEHHBIX ycnoBusix; K — kanneporens:, @ — a’spo3omnu
MPEUMYIIECTBEHHO (PMOPOTEHHOTO IEHCTBUSI.

Tabnmuna 3 — BapuaHTsl 3a1aHuUs

& &

% = = S
= 2 = = 2 = = ~
o) 0 S o O = s 5}
< Q E“ < Q & < Q
= BemiectBo o= = BemecTtBo o= = BemectBo 2
3 S22 S| 8 z
aa] == [aa] & T aa)] =]

S 2 S 2 S/

KOHICHTPpaIA




1 2 3 4 5 6 7 8 9
denon 0,001 AMMuax 0,01 AxponenH 0,01
A30Ta OKCHIBI 0,1 Anieton 150 Huxiopatan 4
Yriepoa oKcHI 10 Benson 0,05 Xiop 0,02

01 Bonbdpam 5 02 O30H 0,001 03 Yrieponaa 10
OKCHI
[onmmponmnen 5 JuxiopaTan 5 CepHuUCTHIit 0,03
AHTUPUTT
Aneton 0,5 denon 0,5 Xpoma OKCHT 0,1
O30H 0,01 DTUIIOBBII 150 A30Ta TUOKCUI 0,04
CIHPT
MeTuioBsIi 0,2 CepHucThIi 0,5 CepHuUCTBI 0,5
crmpt AHTUIPUT AHTUPUT
Kcunon 0,5 O30H 0,01 Xpoma OKCHT 0,2
04 05 06
A30Ta THOKCH] 0,5 CepHas 0,05 AMMmuax 0,5
KHCIIOTa
dopmanibIeru g 0,01 Costaas 5 Pryth 0,001
KHUCIIOTa
Tonyoun 0,05 VYrnepona 15 AKponenH 0,01
OKCHII
AKposienH 0,01 AtnieToH 0,3 Meranoin 0,3
Jluxmopatan 5 Denoit 0,005 Dra”oia 100
O30H 0,01 ®dopmanpaerua | 0,02 IlemeHnTHas 200
MBUIb
07 08 09
Yriepoia OKCH/T 15 [Momunponunen 8 Yrueponaa 15
OKCHI
dopmanbaerua 0,02 Tonyon 0,07 PryTh 0,001
Boasdpam 4 Bununanerar 0,15 Kcuion 0,5
AMMHax 0,5 A3oTa 1uoxcus 5 Xnop 0,02
A3oTa 1Hokcusg 1 O3o0H 0,001 Xpoma 0,1
TPUOKCHU]T
BonbdpamoBnsrit 5 Cona 1 Aspo301b 0,1
aHTUJIPUT] KaJbIIUHUPOBAH BaHaIUA
10 11 | Has 12 | meHTaokcuna
Xpoma OKcHl 0,2 Juxnopastan 5 VYrnepona 10
OKCHJI
O3o0H 0,001 VYrnepona 10 A3oTa nuokcus 1
OKCHJI
Juxnopatan 5 Prytp 0,001 O3o0H 0,1




IToBBIIIEHHBIN YPOBEHb

1 Ilepeuncnure BUABI NpEAEIbHO JONycTUMBIX KoHIIeHTparui (I11K).

2 Jlaiite onpeaenenrue MakcumaiabHo pazosoit [1/1K.

3 Haiite onpenenenue cpeanecyrounoit [TJIK.

4 Jlavite onpenenenue [1/IK BpeaHbIix BeliecTB B BO3yXxe paboueii 30Hbl.

5 Kakum 10KyMEHTOM HOpMUPYETCS COAEPKAHUE BPEIHBIX BELUIECTB B BO3/lyXe paboyeil 30HbI
IIPOU3BOJICTBEHHBIX IOMEIIEHUN?

6. KakuM OKyMEHTOM HOPMHUPYETCS COAEP)KaHUE BPEAHBIX BEIIECTB B aTMOC(PEPHOM BO3IyXe
HACEJIEHHBIX MEeCT?

CHHCOK JIUTEPaTypPhl, pEKOMEeHyeMblii K HCIIOJIb30BAHUIO 110 TAHHOI TeMe
OcHoBHas JiuTepaTypa:

1. Pricun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh kHU3HENEATENBHOCTH DNEKTPOHHBIN
pecypc : yaeoHoe nocobue / C.JI. SI6mounnkos / FO.C. Peicun. - Caparos : At [Tu Op Meaua, 2018.
- 122 c. - Kuwura Haxoaurcs B 6azoBoit Bepcuu DbC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOTPAHUICHO
2. Cokoios, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTb KU3HEACATSILHOCTH TIPH
AKCIUTyaTaI[Ml CUCTEM U COOPYKEHUI BOJOCHAOKEHUS U BOJIOOTBECHUS DJIEKTPOHHBIN pecypc :
VYuebHoe nocodue / JI. Y. CokonoB. - be3onacHOCTh KU3HEAEATEIbHOCTH IPU IKCIUTyaTalluu
CUCTEM M COOPYXCHHH BOJIOCHAOKEeHHS 1 BojooTBeeHu,2023-09-10. - Mocksa : UHdpa-
Nnxenepus, 2018. - 136 c. - Kaura naxonutcs B npemuym-sepcuu ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, k3eMIUIIpOB HEOTPAHUUICHO
JlonoaHuTeILHAS JUTEPATYpAa:
1. benoB, C. B. be3omacHOCTh >XU3HENEATEILHOCTH | 3alllUTa OKPYKAIOIICH Cpeb
(Texnochepnas OGeszomacHocTs) : yueObnuk / C.B. benos. - M. : IOpaiit, 2012. - 682 c. -
(bakamaBp. bazoBsriii kypc). - Ha yueOnuke rpud: Pek.MO. - bubnuorp.: c. 682. - ISBN

978-5-9916-1836-6, sx3eMruispoB 1
2. DKoJsiorus U 0€30MacHOCTD JKU3HEAEITEIBHOCTH : yuel. mocooue s By30B / [Kpusomenn /1. A.,

Mypasgeii JI. A., Poea H. H. u np.] ; nox pexn. JI. A. Mypassbs. - M. : KOHUTH, 2000. - 448 c. : ui.
- bubmumorp.: B Tekcre. - ISBN 5-238-00139-8, sx3emMIuisipoB HEOrpaHHYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEeIbHBIM peCypcam

2 http://biblioclub.ru/ — 9BC «YuuBepcuTeTckas OMOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIM KAaTaIOT acCOIUALIMN 3JIEKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBeAeHuii u opranuzauii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OtkpeiToe 06pa3oBaHme

TEMA 2. BJIUSHUE OITACHBIX U BPEJHBIX ®AKTOPOB HA 31IOPOBBE.

INPAKTUYECKOE 3AHSATHE 4. OCHOBBI ®U3NOJIOTUH U TPY [ A.
KOM®OPTHBIE YCJIOBUA KU3HEJAEATEJIBHOCTHU

Leas 3anaTHA: U3ydeHHE PAKTOPOB, OKA3BIBAIOIINX BIUSHUE HA 3J0POBBE YETIOBEKA.
3HaHUsA M yMeHHs, NPpHOOpeTaeMble CTYACHTOM B Pe3yJibTaTe 0CBOCHHS TeMbl
3HaTh: MpUEMbI IEPBON MOMOIIH, METO]IbI 3aIIUTHI B YCIOBUAX YPE3BbIUANHBIX CUTYALIUI
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METOJbl 3aIUTHl B YCIOBUSAX YPE3BBIYAMHBIX CUTYyallMil; IMpaBHJia TEXHUKA OE30IacHOCTH,
MOKapHOU 6€30MacHOCTH U HOPMBI OXpaHbI TPYAA Ha MPEANPHATHIX
YMerhb: HCIOIB30BATH IPUEMBI IIEPBOM ITOMOILY, METOIbI 3AIIUTHI B YCIOBUAX YPE3BbIYAWHBIX
CUTYaLlHUN;
CJIEIUTH 32 BBIIIOJHEHUEM IIPABUJI TEXHUKH O€30IaCHOCTH, IPOM3BOJICTBEHHON CAaHUTAPHH,
MOKapHOU 0E€30MacHOCTH U HOPM OXPaHBI TPyZa Ha MPEIIPUATHSIX

HaunmeHnoBanue ¢opMupyeMbIX KOMIIETEHIHH

Kon DopMyIrpoBKa

VK-8 CrIoco0eH cO3AaBaTh U MOJICPKUBATH B TIOBCEHEBHOW KU3HH U B
podecCHOHATIBHOM JESTEILHOCTH 0€30IacCHbIC YCIOBUS JKU3HECATEIbHOCTH IS
COXpaHEHHS MPUPOIHOM Cpelibl, 00eCIeUueHUs] YCTOWYMBOIO Pa3BUTHS OOIIECTBRA,
B TOM 4HCJI€ IIpH YI'PO3€ 1 BOSHUKHOBCHUHN LIpe?;BI:I‘IElI‘/’IHbIX CI/ITyaHI/Iﬁ 1 BOCHHBIX
KOH(JIMKTOB

AKTyallbHOCTh TpOOJIEMBbl COBEPLICHCTBOBAHMSI OpPraHU3allUd TpyJa B COBPEMEHHBIX
YCIIOBUSAX  TIOBBIIIAETCS  BCIEACTBHE  00OCTpeHHMs  MpoOJeMbl  TPYAOBBIX  PECYPCOB,
KOI/Ia HapallMBaHMe o0beMa TPOU3BOACTBA JOJDKHO MPOUCXOOUTh IPU HEU3MEHHOW WU
Jake COKpallamoleiics 4YuciaeHHocTH palotaromux. Takum oOpas3oMm, pelleHHe BOIPOCOB
COBEpIICHCTBOBAHMSA OpraHW3alMi TPYyAd, HANpPABIEHHBIX Ha TMOBBIIIEHUE 3(deKTUBHOCTU
UCIOJb30BaHUS pabodel CHIIbI, SKOHOMHMIO 3aTpaT TPyJa, COKpalleHNe MOTeph pabo4yero BpeMeH!
U ONpeleleHHEe OCHOBHBIX HANpaBJIEHWH €€  YIAydlleHHs, CHOCOOCTBYIOUIMX  POCTY
MIPOM3BOJIUTENIBHOCTH TpPYAa, MPEACTABIAETCS AaKTyalbHBIM B HAaydyHOM U TPAKTUYECKOM
OTHOILIEHUH.

TeopeTnyeckas 4acTb

XapaxTep ¥ OpraHu3anysi TPYAOBOH NESTEIbHOCTH OKA3bIBAIOT CYIIECTBEHHOE BIHMSHHE HA
U3MEHeHUe (QYHKIIMOHATBHOE COCTOSHHS OpraHU3Ma YeJIOBEKa.

Muoroo6pa3ubie (HOpMBI TPYIOBOM NEATETLHOCTH AETATCA HAa (GU3MYECKHUN M YMCTBEHHBIM
TPYI.

Dusuueckull TPy XapaKTepU3yeTcs B IEPBYIO OYepelb MOBHIIICHHOW HArpy3KOi Ha OMOPHO-
JBUTATENbHBIN aImapar, 1 ero (GyHKIIMOHAJIbHBIE CUCTEMBbI, 00ECTIEYMBAIOIINE €T0 IEITEILHOCTb.

JloCTOMHCTBA: Pa3BUBACT MBIIMICYHYIO CHCTEMY, CTHMYJIHPYET OOMEHHBIE IIPOLIECCHI.
Henocratku: counansHas Hed(p(EKTHBHOCTh, CBs3aHHAs C HU3KOM IMPOU3BOJUTEIBHOCTBHIO,
HEOOXOJMMOCTBIO BBICOKOTO HANpsDKEHHS (U3HUECKMX CHI M MOTPEOHOCTHIO B JIHTEIHEHOM
otnbixe (10 50% pabouero BpeMeHn).

Ymcmeennviti mpyo — oObemWHSET paOOTHI, CBS3aHHBIE C NPUEMOM M TEepepabOTKOM
uHpOpMaIuy, TpeOYIOmEeH MPEUMYIIECTBEHHOTO HANpPSHKEHUs] CEHCOPHOTO ammapara, BHUMAaHUS,
MaMATH, aKTUBU3AIMU TPOLIECCOB MBIIUICHUS, SMOLUMOHAIBHOM cdepbl. HemocTaTku: runoxuHesus
— 3HAYUT CHIKEHUE [BHUraTeJIbHOW aKTHBHOCTH 4YeJOBEKa, IPHUBOAANICe K YXYIIICHHIO
PEaKTUBHOCTH OPTaHM3Ma U MOBBIIICHUIO SMOLIMOHAIBHOTO HANpsDKeHUs. J[muTenbHas yMCTBEHHAs
Harpys3ka OKa3bIBaeT YrHETAIOIee BIMSIHUE HA ICUXUYECKYIO JICSITENbHOCTb!

- yXyAmaroTcs (yHKIMY BHUMaHUA (00beM, KOHLIEHTpALUs, EPEKIIOYCHHUE),

- namsTu (KpaTKOBPEMEHHOM, TONTOBPEMEHHOM),

- BOCTIPUATHS (TOSBJISIETCS YMCIIO OLINOOK).

B coorBercTBUM ¢ cymiecTByromed —(Qu3MosorHueckoil - Kiaccudukauuen mpyoosoi
OesimenbHOCMY MOKHO BBIJIEIIUTD CIETYIONNE (hopMbl.

1. popmsl, TpeOyrommMe 3HaUNTEILHOW MBIIIEYHON aKTUBHOCTH;

2. MexXaHW3UpoBaHHbIE (OPMBI  TpyAa, CBSI3aHHBIE C  [OJYaBTOMAaTUYeCKUM, H
aBTOMATHUYECKUM IPOU3BOJICTBOM;

3. rpynnoBbie popMbI Tpyna (KOHBEHephI);

4. hopMBbI Tpya, CBA3aHHBIE C TUCTAHIIMOHHBIM YIIPaBJICHHEM;

5. GOpMBI MHTEIIEKTYaJILHOTO (YMCTBEHHOTO) TPY/a.



TsokecTs W HaANpsHKEHHOCTh  TPyAA XapaKTEPH3YeTCsl CTENEeHbIO  (DYHKIIMOHAIBHOTO
HanpsDKeHUs opranu3ma. HampspkeHue MoKeT ObITh SHEPreTHYeCKUM, 3aBHCALIMM OT MOIIHOCTH
paboThl — mpu (PU3MUECKOM TpPYyIE, U IMOLUUOHAIBHBIM — MPH YMCTBEHHOM TpyZe, KOTJa MMEeT
MecTo HH(popMaIMOHHAs TIeperpy3Ka.

Qusuueckas msadxcecmvb mpyoa — 5TO Harpyska Ha OpraHM3M IpH TpyzAe, TpeOyromas
MIPEUMYIIECTBEHHO MBIIICYHBIX YCHUJIMA M COOTBETCTBYIOIIETO JHEPTeTHYECKOTO OOECTICUCHHUS.
Knaccupukanuss Tpyna mo TsDKECTH NMPOW3BOAUTCS IO YPOBHIO SHEpPro3arpar ¢ y4éToM BHUA
Harpy3KkHu (CTaTu4eckast Wi JUHAMHUYECKas) U Harpy>KaeMbIX MBIIIII.

Hanpumep: pabora, TpeOyroias Hax0k/1eHus pabOTAIOIIEro B CTAaTUUECKOH 1M03¢e

- 10-25% pabodero BpeMeHH - XapaKTepH3yeTcsi Kak pabora cpemHeir Tspkectu (172-293
JIx/cex);

- 50-100% pabouero BpeMeHH — TshkENast pabora (3HepreTudeckue 3arpathl — 293Dix/cek).

JlnHamMuveckasi paboTa — IMpOIecc COKpAIIEHHs MBIIII, TPUBOIAIINNA K TIEPEMEIICHHIO TPY3a,
a TaKk)Ke caMOTo TeJla YeIOBEKa HITH €T0 YaCTH B IPOCTPAHCTBE.

Ecnmu makcuManbHas Macca rpy30B, OTHUIMAEMBIX BPYYHYIO, HE TIPEBBIIIACT

- SKr 1151 J)KeHIIWH, ¥ 15 KT 1715t My»4uH - nérkas padora (mo 172 Jhx/cex);

- 5-10 xr st sxeHmuH 1 15-30 KT 17151 My»KYUH — CpeTHEH TSHKECTH;

- cBbime 10 xr uist sxxeHmyH ¥ 30 KT [T MY»XYIHH — TsDKEITast.

Hanpsoicénnocms mpyoa XapakTepH3yeTcsi SMOIMOHATBHON HAarpy3Koil Ha OpraHusM Ipu
TpyzAe, TpeOyroomeM MPEeuMYIIeCTBEHHO WHTEHCHBHOW pabOThl MoO3ra TO TONyYSHHIO |
nepepabotke mHpopmanuu. [Ipu omeHke cTerneHn HaNpsHKEHHOCTH YYUTBHIBAIOT APTOHOMHUYECKHE
MOKa3aTeN: CMEHHOCTh TPY/a, 03y, YHCIIO IBIKSHHMA, U T.11.

VYpoBeHb 3HEPro3arpaT MOXKET CIYKUTh KPUTEPHEM TSDKECTH W HANpsHKEHHOCTH
BBITTOJTHAEMON pabOTHI, KOTOPBHI MOJKHO ONPENESTUTh METOJOM IIOJIHOTO Ta30BOT0 aHAIHM3a
(yuuThIBaeTCsi 00beM MOTPEOICHHUS KUCIOPOIa U BBIJIEICHUE YIIIEKUCIOTO raza). C MOBBIIIEHUEM
TSDKECTH TPYZa 3HAYMTENFHO TOBBIACTCS MOTPEOJICHUE KUCIOpOJa M KOJIMYECTBO PACXOIyeMOit
SHEPIHH.

Knaccupuxkauus ycjaoBuii Tpyaa.

B cootBerctBMuM ¢ rurueHmueckoi kiaaccubukarmei tpyma (P.2.2.013-94) ycrosus
mpyoa TIOAPA3NENAIOTCS Ha 4 Kiacca:

I. — Onmumanvhvlie - 00eCIEYMBAIOT MAKCHMAIBHYIO MPOW3BOJAMTEIBFHOCTh TpyHa U
MUHHMAJIBHYIO HaPsHKEHHOCTh OPTaHM3Ma YeIoBeKa.

OnrtumanbHble HOPMATUBBI YCTaHOBJICHBI JUIS IApaMeTPOB MHKPOKIMMaTa M (PakTOpoB
TpynoBoro mpouecca. s Apyrux (akTopoB YCIOBHO HPUMEHSIOT TaKHE YCIOBHUS TpyAa, MpH
KOTOPBIX YPOBHH HEOJIAronpHATHBIX (paKTOPOB HE MPEBBILIAIOT MPUHATHIX B Ka4yecTBE OE30IaCHBIX
1Sl HaCeJICHUSI.

Il. — Jonycmumsie ycnoBus Tpyaa XapakTepH3YIOTCS TaKUMH YPOBHSMHU (DaKTOPOB CpEIbl
TPYIOBOTO IpoIiecca, KOTOPbIE HE NPEBBIMIAIOT YCTAHOBJICHHBIX I'MTHEHUYECKUMHU HOPMAaTHBAMHU
115t paboYMX MECT.

H3meHeHust (QyHKIMOHAIBHOTO COCTOSIHHS OpraHu3Ma BOCCTAQHABIMBAIOTCS BO BpeMs
PErJIaMeHTUPYEMOT0 OTAbIXa WM K Haydally CIEAYIOIIEH CMEHBbI, OHH HE JOJDKHBI OKa3bIBaTh
HeOIaronpusTHOE BO3JeiicTBHE B OirbkaiieM, U OTAAJIEHHOM MEPHOE Ha 3/J0POBbE PabOTaIOIIEro
WIH €ro MOTOMCTBO.

Il. Bpeonvie ycnoeus mpyoa XapakTepU3YIOTCS YPOBHSMH BpEAHBIX MPOM3BOJCTBEHHBIX
(bakTOpOB, MPEBBIIAONUMY TUTHEHUYECKHE HOPMATHUBBI M OKa3bIBAIOLIUMM HEOIaronpusTHOE
BO3/ICHICTBUE HA OPTaHU3M pabOTAIOIIEro /UK €ro MOTOMCTBO.

IV. Oxcmpemanvuvie  ycnosus mpyoa XapaKTEepPU3yIOTCS TaKUMH YPOBHSIMU
MIPOM3BOJICTBEHHBIX (PAKTOPOB, BO3JEHCTBUE KOTOPHIX B TeUCHHE paboueil cMeHbI (WM €€ 4acTH)
CO3MaéT yrpo3y /s JKW3HM, BBICOKMM pPHUCK BO3HHKHOBEHHS TSKEMBIX (OpM  OCTpPBIX
NpOo(UITAKTUYECKUX TOPAKECHUH.

[epBble 2 ki1acca COOTBETCTBYIOT OE€30TMAaCHBIM YCIIOBHUAM TPYa.



Bonpocs! n 3a5anus:
ba3oBb1i1 ypOBEHb

3ananue 1. PaccuurtaTh TpeOyemMyr0 MPOW3BOAMTEIHHOCTH MO BO3AYXY BEHTUJISIUH JUIS
JAHHOTO MoMeIIeHus. JlaHHbIe I pacueTa B3ATh U3 TaOJIUIIGI 3.
Tabauya 1 — Bapuanmul 3a0anuti

ng?;:zlﬁgia Jnaa A, M rg: SE;)(I:E;E);? [lupuna, B, m Beicora, 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

Ipumeuanue. [lns onpenenenus TpeOyeMod IMPOU3BOJIUTENBHOCTH  HEOOXOIUMO
paccuuTaTh JIBa 3HAYCHHS BO3JyXOOOMEHA: IO KPATHOCTH W IO KOJHMYECTBY JIFOJIEH, IMOCIE Yero
BBIOpaTh OOJIBIIEE U3 ATUX JBYX 3HAUCHUM.

Pacuer Bo3yxooOMeHa 10 KPaTHOCTH:

L =n:Sh,
rae L — TpeGyeMast Ipon3BOAUTENBHOCTh IPUTOYHOH BEHTHIIAINH, M°/;
N — HOpMUpYyeMasi KpaTHOCTh BO3yX000OMEHa: JIJIsl KHUIIBIX TIoMetieHnit N = 1, st opuicoB N = 2,5;
S — IoNa Ak MOMELICHHS, M;
h — BeICOTA MOMeIIEHUS, M;
Pacuer Bo31yx000MeHa IO KOJIMYECTBY JIHOJICH:
L=N: LHOp,W!
rze L — TpeGyemast IpOU3BOAUTENLHOCTh IPUTOUHOM BEHTUIALUHI, M>/4;
N — KOJIHUYEeCTBO JIIOJICH;
Lyopn — HOpMa pacxo/ia BO3yXa Ha OJIHOTO YelOoBeKa:

B cocTostHuH 1okost — 20 M%/4; paGoTa B opuce — 40 m*/u;

npu Gusnueckoil Harpyske — 60 M3/4.

PaccuntaB HeoOXomuMbI BO3MYyXOOOMEH, BBIOMpAEM BEHTWIATOP WIM MPUTOUYHYIO
YCTaHOBKY COOTBETCTBYIOIIEH MPOU3BOIUTEIHEHOCTH.

3anmanue 2. PacueT onacHOCTH NOPaKEHUS JIEKTPUIECKUM TOKOM

[IpoBecTu pacyeT ONaCHOCTH MOPAKEHUS MEKTPHUUESCKUM TOKOM ITPH BOZHUKHOBEHHUU 11arOBOTO
HAMPSKEHUS, €CIIU JaHbI: PACCTOSIHUE JIO 3a3€MJIMTEINS X, TUII TPYHTA U TOK 3aMbIKaHUS Ha
3emutto. JlaHHBIE 7S pelIeHUs] 3a/1a4H B3ATh U3 TaOIUIIBI 4.

Tabnuya 4
[Mocnenuss mudpa Tomt rpysTa [Ipennocnenuss Paccrosaue o Tox 3aMpIKaHUS
mmdpa mudpa mudppa | 3azemiaurTens x, M | Ha3emio |, KA
1 CYIJINHOK 1 4 3
2 TIECOK 2 10 4
3 TJIMHA 3 20 10
4 Topd 4 15 8
5 HW3BECTHSK 5 16 9
6 CKaJIMCTBIN TPYHT 6 8 5
7 CYIJINHOK 7 9 3
8 IIeCOK 8 10 6
9 TJIMHA 9 7 11




0 | Topd | 0 | 25 12

Ipumeuanue. [Ipu pacuere npumensiercs: popmyna Ui ONpeesIeHUs IIaroBoro

HapsKEHUS:
hip Jip (1 1)
U =27 2amx—=T 27— " |,
1 2 k 1 2 }
rae |; — Tok 3aMbIKaHUs Ha 3eMJTI0, A;
X1 — pacCTOgHUE OT YEJIOBEKA 10 30HBI PACTEKAaHUS TOKA;
X2 = a + X1, TJIe a — JJIMHa 11ara 4e€J0BEeKa,

£ — YIAEIBHOE COIPOTHUBIIEHUE IpyHTa, OM"M.

[ToBBIIIEHHBIN YPOBEHb

3amanne 1. Pacuer ocBemeHusi B IOMENIEHUH

Paccunrtate oOmiee ocBelieHUE TMOMEIIEHUs, €CITU JlaH pa3Mep TMOMEIIeHUs — JUIMHA,
[IMPUHA U BBICOTA; PACCTOSHUE CBETHIbHHUKA OT MEPEKPHITHs Np, BHICOTA PacYETHOM MOBEPXHOCTH
HaJl T0JIOM ¢, a K03 UIIMEHTHI OTpaKEHHs MOBEPXHOCTH MOMEIICHHS CIICAYIONINE: MOTOIKa [,
cTeH [3, KO3hPUIUSHT OTPaKEHHS PACUCTHOH TOBEPXHOCTH [F,. BbIOpaTh THIT CBETHILHUKA U THII
JIAMITEI,

JlanHbIC IS pelieHus 3aa49M B3ATh U3 TAOJIHUIIBI 5 COTJIACHO TIOCJIETHEH U MpeAnocIeHei

uuppam mudpa.
Tabauya 2 — Bapuanmuol 3a0anuii

Hocnemmaa Pazmep h h [Ipennocnenuss 0 0 0
11;11;11(3)11))1 TIOMEIIEHHS P M oM | mdpa mudpa B | o % | S %
1 10x10x5 2 0,5 1 50 30 10
2 12x12x5 1,5 0,2 2 55 25 8
3 12x12x6 2,2 0,3 3 45 28 15
4 10x10x3 2,4 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
[Ipumeuanue. OnpenesisieM pacuyeTHbI CBETOBOI NMOTOK 10 hopMmy.ie:
_E,k-S-z
n N - n !

rae @, — CBETOBOW MOTOK OJHOTO CBETUIILHUKA, JIM;

K; — koo duIMenT 3amaca, IpUHUMaeM paBHbIM 1,5;

S — myoma b NOMENEH s, M2,

Z — K03 (UIIMEHT, YYUTHIBAIOUIUN OTHOIICHHE CpeIHEH OCBEIIEHHOCTH K MUHUMANbHOH, IS
JIFOMUHECIIEHTHBIX Jami paseH 1,1.

E,, — HopMupyemasi 0CBEIIEHHOCTb, JIK.

Cnmcok JimTeparypbl, peKOMEHAyeMblil K HCII0/Ib30BAHUIO 110 IAHHOH Teme
OcHoBHas JinTeparypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonmacHOCTh KHU3HENEATENHHOCTH DINEKTPOHHBIN
pecypc : yueoHoe nocobue / C.JI. SI6mounukos / FO.C. Peicun. - Caparos : Aii [Tu Dp Menua, 2018.
- 122 c. - Knwra Haxoautcs B 6a3oBoit Bepcun ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUIECHO



2. Cokomnos, JI. U.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTb KU3HEACATEILHOCTH TIPU
AKCIUTyaTal[l CUCTEM U COOPYKCHUI BOJIOCHAOKEHHSI U BOJIOOTBEICHUS DIIEKTPOHHBIN pecypc :
VYuebnoe nocodue / JI. . CokonoB. - be3omacHOCTh JKU3HEACATEIILHOCTH TP SKCILTyaTalluu
CHCTEM M COOPYKEHUI BoJocHa0)eHus u Bogoorseaenus,2023-09-10. - Mocksa : Uuadpa-
Wmxenepus, 2018. - 136 c. - Kuura naxonutcs B npemuym-sepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sx3eMILIIPOB HEOTPAHUICHO

JlonoJiHUTeIbHAA JIUTepaTypa:

1. benos, C. B. be3omacHOCTh >XU3HENEATEILHOCTH M 3alllUTa OKPYKAIOIICH Cpebl
(rexnocdepHas Oe3zomacHocTh) @ yueOHHK / C.B. benos. - M. : Opaiit, 2012. - 682 c. -
(bakanaBp. ba3zoBerii kypc). - Ha yuebnuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3emIutsipoB 1

2. DxoJorus 1 06e30MacHOCTh KU3HEICATSILHOCTH : yueO. nocooue st By3oB / [KpuBomenn /1. A.,

Mypageii JI. A., Poesa H. H. u np.] ; mox pen. JI. A. Mypasbs. - M. : KOHUTU, 2000. - 448 c. : u.
- bubmuorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIuisipoB HEOrpaHHUYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — exuHOE OKHO OCTYIa K 00pa3oBaTEIbLHBIM pecypcam

2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOIUOTEKA OHITANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIN KaTaaO0T acCOIHAIIMN 3JIEKTPOHHBIX OHOIHOTEK
yueOHBbIX 3aBefieHuit u opranuzanuit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OtkpeiToe 0GpaszoBanme

TEMA 3. BEBOITACHOCTb TEXHUYECKHUX CUCTEM.

IMPAKTUYECKOE 3AHATHE 5. OIPEJAEJEHUE N35bITOYHOI'O JABJIEHUS
OT B3PbIBA B PE3YJIbTATE ABAPUMN.

Hesb 3aHATHS: HAYYUTHCS ONpPEACTATh M30BITOYHOE JABJICHHE OT B3phbIBAa B PE3yJbTaTe
aBapuU; YMETh. OPTaHU30BBIBAThH U MMPOBOJIUTH MEPOTIPUATHS 110 3aAIIUTE PAOOTAIOIINX U HACETICHUS
OT HEraTUBHBIX BO3JACHCTBUI Ype3BbIUYAMHBIX CUTYyAIUH;

3HaTh. OCHOBHBIC BHJBI IIOTCHIMAJIBbHBIX OMNACHOCTEd MW HMX IIOCICACTBUA B
poheCcCHOHANTBHOM JIEATETLHOCTH M OBITY, TPUHITUIIBI CHIDKCHHS BEPOSITHOCTH UX PEaTU3alliH.

3HaHusA M yMeHus1, npuodpeTaemMble CTYACHTOM B pe3yJibTaTe 0CBOCHUS TeMbI
3HaTh: NpUeMbl IEPBOM MOMOIIM, METObI 3aLUTHI B YCIIOBUSX YPE3BbIYAHHBIX CUTYAII
METO/bI 3alllUThl B YCJIOBHSIX YpE3BbIYaHBIX CHUTYallMi; MpaBuUia TEXHUKU O€30MacHOCTH,
MOKapHO OE30MaCHOCTH M HOPMbI OXpaHbl TPYAA HA MPEANPUATHIX
YMeThb: UCNOIB30BATH IPUEMBI IIEPBOM TOMOILLH, METO/IbI 3AIUTHI B YCIOBUSAX YPE3BbIYANHBIX
CUTYyaLui;
CJICIUTD 32 BBITIOJTHEHUEM TPABHII TEXHUKH 0€30TIaCHOCTH, ITPOU3BOJICTBEHHON CAaHUTAPUH,
MOKapHO OE30MaCHOCTH U HOPM OXPAaHbI TPy/a Ha MPEAMPUATUIX

HanmenoBanue ¢opMUpyeMbIX KOMIIETEHIHH

Kon dopmynrpoBKa

VK-8 CIOCOOEH CO34aBaTh U MOJIEPKUBATH B TIOBCEHEBHON KU3HH U B
npoeccHOHaABHOM eI TeNbHOCTH 0€30NacHbIe YCIOBHS KH3HEACITEIILHOCTH JUIS
COXpaHEHUs IPUPOJHOH Cpeabl, 00ecIedeHus] YCTOMUMBOrO pa3BUTHS O0IIECTBa,
B TOM YHMCJIE TIPH YTPO3€ U BOSHUKHOBEHUH UPE3BbIYAIHBIX CUTYal[Mii 1 BOGHHBIX
KOH(IMKTOB

AKTyaJ'ILHOCTB TeMbl. B-Hacrosiee BpEeMd XUMHYCCKHUC TMPCAINIPUATHUA  SABJIAKOTCA
BbICOKOOHCPIOHACBIIICHHBIMU TTPOU3BOACTBCHHBIMU O6’beKTaMI/I, aBapun Ha KOTOPBIX HMCIOT


http://window.edu.ru/
http://biblioclub.ru/
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http://www.iprbookshop.ru/
https://openedu.ru/

Ype3BBIUANHO TSDKEBbIC IMOCIEICTBUS IS TMEepcoHana, OO0OpYyIOBaHWS, 3JaHHUM, COOPYKEHUH H
OKpY)Xarlllel cpeapl. OKCIUlyaTalMsli TaKuX MpealpUsITHi B IMEpBYI0 oOdepeab JO0JDKHA
OCYIIECTBISATHCS TakKUM OOpa3oM; YTOOBI BIMSHHUE HAa OKPYXAIOIIYI0 Cpely U 4YeJoBeKa ObLIOo
MUWHHUMAJIbHBIM. HpI/I 9TOM OCHOBHO€ BHHMMAHUEC OOJIZKHO 6BITB YACJICHO INOBLINICHUIO YPOBHHA
0€3011aCHOCTH Ha MPOU3BOCTBE.

Teopernyeckas 4acTb

[Tox ycToH4YMBOCTBIO PabOTHI MPOMBIIUIEHHOTO OOBEKTa MOHUMAIOT CHOCOOHOCTH 0OBEKTa
BBITEKATh YCTAHOBJICHHBIC BHUIBI MPOIYKIHMH B 0O0bEMax W HOMEHKIATYpe, MPeayCMOTPEHHBIX
COOTBETCTBYIOIIMMHU  IUIAaHAMU  YCIOBUSAX  ype3BbluaiiHOM  cutyamuu (YC), a  Takxke
MIPHUCIIOCOOJICHHOCTH 3TOr0 00BEKTa K BOCCTAHOBIICHUIO B CITydae MOBpexaAeHus. [ 00beKTOB, HE
CBSI3aHHBIX C TIPOM3BOJCTBOM MAaTE€PHAIBHBIX IEHHOCTEH (TpaHCHOPTA, CBS3M, JIMHUH
AJIEKTpoIepeaady M T.M.), YCTOWYHUBOCTh OMPEAEIAETCS CIOCOOHOCThIO OOBEKTa BBHIMIOJHATH CBOU
¢bynkuuu. [lo ycTOWYMBOCTHIO TEXHUUECKOW CHCTEMBI TOHUMAETCS BOBMOKHOCTh COXPAaHEHHS €10
paboTtocnocodnoctu mpu UC.

B3pbIB - upe3BbIuaiiHO OBICTPOE BBIJCIEHNUE YHEPTHH B OTPAaHUUYEHHOM 00BbEME, CBSI3aHHOE C
BHE3aIHBIM M3MEHEHUEM COCTOSHHS BEIIECTBA U COMPOBOXKIAroIIeecs oOpa3oBaHHMEM OOJIBILIOTO
KOJIMYECTBA CXKATHIX Ia30B, CIOCOOHBIX MPOU3BOAUTH MEXaHUYECKYIO paboTy.

J11g B3pbIBa XapaKTEepHBI CIIEIYIOIINE OCOOCHHOCTH:

- 0oJIbIIIast CKOPOCTh XMMHUECKOT'O MPEBPAILICHUS;

- 00JIBIII0€ KOJIMYECTBO Ira3000pa3HbIX IPOIYKTOB;

- MOIITHOE Jpo0sitee (Opu3aHTHOE) ACHCTBUE;

- CUJIbHBIN 3BYKOBOM 3(PPEKT.

[TpONOKUTENFHOCTh B3pBIBA cocTaBiserT Bpemst mopsika 10° — 10% ¢, TTostomy ero
MOIIIHOCTh BEChMa BEJIMKA, XOTS 3arachl BHYTPEHHEN SHEPTUU y B3PbIBUATHIX BEIIECTB U cMecel He
BBIIIIE, YEM Y TOPIOYUX BEIECTB, CTOPAIOIIUX B OOBIYHBIX /Ul HUX YCIIOBUSX.

[Ipu ananmuze B3PHIBHBIX SIBJICHUI paccMaTpUBAIOT JIB€ PA3HOBUAHOCTH B3phIBA: B3PHIBHOE
rOpeHue U JeTOHAIHIO.

K nmepBoMy OTHOCST B3pbIBBI TOIUIMBHO-BO3IYIIHBIX CMECEH (CMecH YriieBOJOpOJIOB, apoB
He(TENPOaYyKTOM, a TaKKe CaxapHOi, My4YHOH, JPEeBECHOM M Mpoued NbUIM C BO3IYyXOM).
XapakTepHO! OCOOEHHOCTHIO TAKOTO B3PbIBA SBISETCS CKOPOCTh TOPEHHS MOPSAIKA HECKOJbKHX
COTEH M/C.

OTIUYUTENBHBIME YepTaMU B3PBIBHOTO TOPEHUs SBISIOTCS: PE3KUN CKAdyOK JaBIICHUS B
MeCTE B3pbIBa, IEpEMEHHAsi CKOPOCTh PACcpOCTPAHEHHUsI Mpollecca, u3MepsaeMas COTHIMH METPOB B
CEKYHJly U CPaBHUTEJIBHO MaJl0 3aBHCSIAs OT BHEUIHUX YCIOBHM. Xapakrep IeMCTBHsS B3pbIBa -
PE3KHil yaap rasoB MO OKpYXalolled cpene, BbI3BIBAIOIIMKM JpoOiieHne U cuibHble Aedopmaiuu
MPeIMETOB Ha OTHOCUTEIBHO HEOOIBIINX PACCTOSHUSIX OT MECTa B3phIBA.

JleToHarus - BechbMa OBICTPOE pa3jioKEHUE B3PHIBUATOTO BEUIECTBA (Ta30BO3IYLIHON CMECH),
PacIpOCTPaHAIONIEECss CO CKOPOCThIO B HECKOJIBKO KM/C M XapaKTepHU3yrolleecs 0COOEHHOCTSMH,
MPUCYIIMMH JI0O0OMY B3pBIBY, YKa3aHHOMY BbIle. JleToHanus XapakTepHa Il BOCHHBIX H
MIPOMBIIIIJIEHHBIX CMECel, HaXOAAIUXCS B 3aMKHYTOM O00beMe.

JleToHarus nmpeacTaBiisgeT co00i B3pPbIB, PACHIPOCTPAHSIONINIICS ¢ MAKCUMaIbHO BO3MOMXHOU
JUIi JTaHHOTO BelecTBa (CMeCH) M JaHHBIX YCJIOBUH (Hampumep, KOHIEHTpauued cMmecH)
CKOPOCTBIO, MPEBBIIIAIOIIEH CKOPOCTh 3ByKa B JAaHHOM BEIIECTBE U U3MEPSAEMON ThICIYaMU METPOB
B CEKyHIy. B yclnoBHsX AeTOHalMM JOCTUTAeTCsl MAaKCHMalbHOE pa3pyIIUTeNbHOE JeicTBUe
B3pbIBA.

1. Ouenka 30H BO3/1€HCTBUS B3PbIBHBIX IIPOLIECCOB:

HauOouspmmMm paspymieHusM NpoyKTaMH B3pbIBa U YAAPHON BOJIHBI MTOJIBEPrarOTCs 3AaHUS U
COOpYXEHHMsT OOJNBIIMX pasMEpoB C JIETKUMH HECYIIMMH KOHCTPYKUHUSIMH, 3HAYUTEIHHO
BO3BBIIIAIOIIUMUCS HaJ OBEPXHOCTBIO 3€MJIH, a TAK)Ke HEMAacCUBHbIE OECKapKaCHBIE COOPYKEHUS
C HECYUIMMHM CT€HaMHM W3 Kupnuya u 0etoHa. [loa3eMHble ke 1 3ariry0/ieHHbIE B TPYHT COOPYXKEHHUS
C JKECTKMMM HECYIIMMH KOHCTPYKUHUSMH OOJIaal0T 3HAYUTEIBHONH CONPOTUBISAEMOCTHIO



pazpymieHuto. 13  Bblllle NEPEYUCICHHBIX MapaMETpPOB  yJApHOW  BOJIHBI  PELIAIOLIUM
(XapakTepu3yIOIKUM pa3pyLICHNE) SBIISIETCS U30BITOYHOE JABIICHHE.

Pa3pymienus noxpasaensorcs Ha MOJIHbIE, CUIIbHBIC, CPEHME U CIIA0bIE.

[onuble pa3pymenus. B 3qanusx 1 coopy:KeHUSX OOpYIICHBI IEPEKPBITUS M Pa3pyIICHBI BCE
OCHOBHBIE HECYyLIME KOHCTPYKIMH. BoccraHoBieHue HeBo3MOkHO. OOOpynoBaHHE, CpENCTBa
MEXaHM3allMM M Jpyras TEXHUKAa BOCCTAHOBJIEHHUIO HE MOJiekaT. B KOMMYyHHKAallUOHHO —
sHepreTrueckux cersax (KOC) umerorcs pa3peiBbl kKabeel, pa3pyllieHns y4acTKOB TpyOOIpOBOJIOB,
OTIOP BO3AYILIHBIX JIMHUU 3JIEKTponepesay u T.1.

CunbHble paspylieHus. B 37aHUSIX U COOPYKEHMSIX 3HAYUTENbHbIE AedopMalvyd HECyLIUX
KOHCTPYKLUH, pa3pylieHa OoJiblllasi 4acTh NEPEKPHITUNA U CTeH. BoccTaHOBJIEHHE BO3MOXKHO, HO
HernenecooOpa3Ho, TaKk Kak MPaKTUYECKU CBOJUTCS K HOBOMY CTPOUTENBCTBY C MCIOJIb30BAaHHEM
HEKOTOPBIX, COXPAHMBIIMXCS KOHCTpYKUMH. OOOpynoBaHHE M MEXaHHU3MBbI OOJbIIEH YacCThIO
paspylieHsl U 3HAYUTENIbHO Ae@opMupoBaHbl. OTAeIbHBIE JETANU U Y35l 000OpYIOBaHUS MOTYT
ObITh MCIONB30BaHbl Kak 3amacHele yacTu. B KOC paspeiBel M aedopmanyivi Ha OTAEIBHBIX
y4acTKax MOJI3EMHBIX CeTel, AegopMaliii BO3YIIHbIX JIMHUN 3JEKTpOIepeiad U CBSA3H, Pa3pbIBbI
TEXHOJIOTHYECKUX TPYOOIIPOBOIOB.

Cpennue paspyuieHus. B 31aHUSX U COOPY)KEHMSIX pa3pyllIeHbl TIJIaBHBIM 00pa3oM He
HECyIIUe, a BTOPOCTETIEHHbIE KOHCTPYKIMH (JIETKUE CTEHBI, EPETOPOJIKH, KPBIIIH, OKHA, JABEPH).
Bo3MOXHBI TpemuHbl B HapyKHbIX CT€HaX U BBIBAJIbI B OTHENbHBIX MecTax. llepekpwiTus u
MO/BAJIbI HE pa3pylIeHbl, YacTh MOMEIICHUN MPUTOJHA K AKCIUTyaTauuu. s BoccTaHOBIIEHUS
TpeOyeTcsl KamUTaJIbHBI PEMOHT, BBIIOJHEHHE KOTOPOrO BO3MOXKHO COOCTBEHHBIMHM CHUJIAMH.
Ob6opynoBanue TpeOyer KamnutaibHoro pemonta. B KOC 3HauurTenbHble paspylieHus U
nedopmanus 31eMEHTOB, KOTOPbIE MOKHO YCTPAHUTh KallUTaIbHBIM PEMOHTOM.

Cnabsle paspymeHus. B 31aHMAX U COOpPYXKEHMAX paspylleHa YacTb BHYTPEHHHX
MIEPEropoJioK, 3aroJHEHHs ABEPHBIX U OKOHHBIX IpoeMoB. O00pyn0BaHNE UMEET HE3HAUUTEIbHbIE
nedopmarmu. B KOC wumeroTcss He3HAYMTENbHBIC Pa3pyIICHHUs W TOJOMKH KOHCTPYKTHBHBIX
3JIEMEHTOB. {151 BOCCTAHOBJIEHUS AJIEMEHTOB 3[JaHUM, COOPYKEHUH, 000pYAOBaHUS, MOITYUUBIINX
cnmalble pa3pylieHus, Kak IpaBuio, TpeOyeTcsl TeKYIIUd PEMOHT.

+ 11 » N

ARCHY, :
it (.‘w:-" m e RN “ W, 4
o a4 i

S0

v
&

o Kifea v £ L!»C.r.““-'.f {r
\ % " y 4

P e e

L O

pol*

Pucynox 1 — 3onsI neiicTBus B3pbIBa: |- netoHanonHo# BonHsl; |-mpoaykToB B3peiBa; 111-
BO3AYILHO- yapHOU BOJIHBL.
ITomzonst: I1la -moa3oHa cunbHbIX paspymienuit; 110 - moxzona cpeanux paspymenuu; I11B -

II0JI30HA CIIa0bIX pa3pyIICHUH



Bonpocs! u 3aganusn:
ba3oBb1i1 ypOBEHb
[To mpuBeneHHOW METOJIMKH ONPEACIUTh M30BITOYHOE TaBJICHHUE OT B3phIBA B PE3yNbTaTe
aBapuu Ha MPOU3BOJICTBEHHOM OOBEKTE COTIACHO UCXOAHBIM JTAHHBIM.
MeToanka BbINOJIHEHUS 3aJaHUA:
1 IToarotoBuTh MHCTH hopMaTa A-4, 3aIIOTHUTH IITAMITEI.
2 OnpeneneHue paanyca 30HbI ACTOHAIIMOHHON BOJIHBI (30Ha ).

3ona 1 ¢ pammycom [1 - 30Ha nelicTBus JeTOHANMOHHOM BOJHBI B Hpeenax oOJaka
ra30BO3AYIIHON cMecH. XapaKTepU3yeTCs HHTCHCHUBHBIM IPOOSIAM JCHCTBUEM, B pPE3yJIbTaTe
KOTOPOTO KOHCTPYKIIMU Pa3pylIaloTcsl Ha OTACNbHBIC (hparMeHThl, pasjieTaomuecs ¢ OOJIbITUMU
CKOpOCTSIMU OT LIEHTpa B3pbIBa. Paguyc 3Toi 30HBI onpeesnseTcs no Gopmyie:

n=175--¥mim , (m)
r7e: M- Macca B3pbIBOOMIACHOTO BEIIECTBA, 00Pa30BABIIETO Ta30BO3IYIITHYIO CMECh, (T.)
3 OmnpeneneHue paanyca 30HbI IeUCTBUS MPOIYKTOB B3pbIBa (30Ha 1)
r=1,7-11

4 CpaBHHMBas pacCTOSHHE OT IICHTpPa B3pbIBAa JIO IleXa C HAWJICHHBIMHU paguycaMHu 30H, I10
Tabuiie 1 pemaercs BBIBOJ, MOXET JIM OKa3aThCs X B 30HE JEHCTBUS BO3AYITHON yIapHOUW BOJTHBI
(3ona II1). Jlanee HaxoquM M30BITOYHOE JABJICHUE Ha PACCTOSHUE OT IIEHTPa B3phIBa 70 II€Xa.

J1J1st 5TOTO OTpeieliieM OTHOCUTEIFHYIO BEIMIHHE 110 (JOpMYIIe

k=024.2
A

700

nHkgz;APl: , (xlla
P 3W1+298-k% —1 (xT2)

2
} 0 AP :
mp k=2 Sk 10,158 ° )

5 Ilo Ttabmume 1  omnpenenuTh BOBMOXKHYIO CTEIICHb Pa3pYIICHHS 3J1aHHK, COOPYKCHHH U
TpaHCHopTa.

6 Ilo tabmuue 2 OTIPEICTUTh BO3MOXHYIO XapaKTEPUCTUKY TOPAKECHUU dYeIOBEKa
JIEUCTBUEM BO3YIIHOM YJIapHON BOJIHBI.

7 Pa3zpaboTaTth MEpOTIPHUATHS, HAIIPABJICHHBIC Ha CHHKEHUE MAaTEPUAIBHBIX M YEJIOBEYCCKUX
MOTEPh JJIs1 COCETHUX TTOMEIICHUH, OKPYKAFOIINX 3aHUN U COOPYKEHUH.

Tabnuma 1 — Bo3MokHbIE CTENEHU pa3pyIICHHsI JIEMEHTOB 3/IaHUH, COOPYKEHHI U TpaHCHOPTa

Haunmenosanue, CreneHb 3arps3HEHHS U U30BITOYHOC JIABICHUE
DJIEMCHTOB 00BEKTa CUJIbHOE cpenHee ciaboe

klla Kre/ cm? klla Kre/ em? klla Kre/ em?
[IpomplineHHOE € 60-50 0,6-0,5 50-40 0,5-0,4 40-20 0,4-0,2
METAUTMYECKUM UIU
JKeIe300€TOHHBIM
KapKacom
MHorosTaxxHoe 50-40 0,5-0,4 40-30 0,4-0,3 30-20 0,3-0,2
aJIMUHUCTPATUBHOE C
METAJUIMYECKUM HITH
JKEeJIe300CTOHHBIM
KapKacom
Kupnnunoe 30-20 0,3-0,2 20-10 0,2-0,1 10-8 0,1-0,08
MHOTOATa)KkHOE (3




aTaxka u 0oJee)

Kupnuunoe oaHo- u

JIBYX3TaKHOE

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

0,25-0,15

15-8 0,15-0,08

JlepeBsiHHOE

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

0,12-0,08

8-6 0,08-0,06

Ocrexienne
MIPOMBIIIJICHHOTO U
JKHJIOTO 3JTaHuN

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

0,02-0,01

1-0,6 0,01-0,06

OcTrexiieHue u3
apMUPOBAHHOTO
CTEKIIa

0,06-0,03

0,03-0,02

0.02-0,01

[IpompiiieHHOE C
METAJNIMYECKUM

KapKaCOM U KPpaHOBBIM

000pynoBaHuEM

I'Py30I01bEMHOCTHIO

25-50 1

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

0,4-0,3

30-20 0,3-0,2

[ITocceitnasg gopora
ac(haabTOBBIM U

OETOHHBIM ITOKPBITUEM

c | 3000 30 1000

10 300

Tabmuma 2 — XapakteprcTHKa BO3IYITHBIX TOPAKEHUH YelloBeKa JEHCTBUEM BO3IYITHOW yIapHOM

BOJIHBI

Bun nopaxkenust

XapakTEepUCTUKHU TTOPAKEHUS

Bennunaa n306I-TOYHOTO
TaBJICHUSA

Jlerkue Jlerkast KOHTY3Us1, BpEMEHHAs MOTepst 20....40
cllyxa, YIIHObI ¥ BBIBUXH KOHEYHOCTEH (0,2-0,4)

Cpennue TpaBMbI MO3Ta C MOTEPEH CO3HAHUS, 40....60 (0,4...0,6)
TIOBPEXJICHHS OPraHOB CITyXa,
KPOBOTEUECHHSI M3 HOCA | YIIIeH, CUITbHBIC
TIePEIOMBI ¥ BRIBUXU KOHEYHOCTEH

Tsoxenbie CuiibHasi KOHTY3HS BCETO OPraHu3Ma, 60....100
HOBpPEXIE€HHs BHyTpeHHUX opranos u Mo3- | (0,6... 1,0)
ra, TSOKEJIbIe MepeIOMbl KOHEUHOCTEH,
BO3MOJKHBI CMEPTEJIbHBIE UCXOIbI

Kpaiine tsoxensie | [lomydaemble TpaBMbI OYEHb YacTO TPU- > 100 (1,0)

BOIAT K CMCPTCIIBHOMY UCXOY

BapuanTs! 3aganuit

K IPaKTHYECKOil paboTe

Bapu- | BemectBo, | Macca, M, T r’m HaumMenoBanue siaeMeHTa 00bEKTa

aHT B

1 Bbyran 25 300 [TpoMBIIITIEHHOE C METAIUTMYECKUM
KapKacom

2 IIponan 50 350 MHorosra)xHo€ aAMUHACTPATUBHOE C
METAJUINYECKUM KapKacoM

3 Meran 75 400 [TpomblnIIEHHOE € 5Ke1e300€TOHHBIM
KapKacoMm

4 [lenran 100 450 MHorostaxHoe aIMUHUCTPATUBHOE C
KeNe300eTOHHBIM KapKacoM

5 OtaH 125 500 Kupnuunoe TpexataxxHoe

6 Anernnen 150 550 Kupnuunoe aByxstaxkHoe




7 Bbyrunen 175 600 Kupnuunoe ogHosTaxHOe

8 OTHIIeH 200 650 JepessiHHOE

9 [ponunon | 225 700 [IpoMsInIuIeHHOE C METAUTMYECKHM
KapKacoM U KpaHOBBIM 000PYIOBaHHEM
TPy30II0ILEMHOCTHIO 25-50 T

10 benzon 250 750 [IpoMbInIuIEHHOE ¢ METATHYECKAM
KapKacom

11 Tomyon 275 800 MHOro3Ta’kHO€ aIMUHHCTPATUBHOE C
METAJTUICCKIM KapKacoM

12 Byran 275 850 [IpompblnuIeHHOE C Kene300€TOHHBIM
KapKacom

13 [Tpomnan 250 900 MHOTO3TaKHOE aJIMUHUCTPATHBHOE C
KeNe300eTOHHBIM KapKacoM

14 Mertan 225 350 Kupnnanoe tpexataxHoe

15 [lenTan 200 300 Kupnuunoe aByxataxkHoe

16 Otan 175 450 Kupnnmanoe onHosTaxHoe

17 AruTeneH 180 400 JlepeBsiHHO®

18 Byrunen 125 550 [TpoMbIIITIEHHOE C METAJUTMYECKUM
KapKacoM U KpaHOBBIM 000PY0BaHHEM
TPY30II0ILEMHOCTHIO 25-50 T

19 [pormnen | 100 500 [TpoMBITIIIEHHOE ¢ METAIITHYECKAM
KapKacom

20 D1rnen 75 650 MHoOT03TaXHOE aIMUHHACTPATUBHOE C
METAJUIMYECKUM KapKacoM

21 benzon 50 600 [TpomBbIIIIIEHHOE C KENe300eTOHHBIM
KapKacom

22 Tomyon 25 750 MHoOT03TaXHOE aIMUHHACTPATUBHOE C
KeJIe300€TOHHBIM KapKacoM

23 byran 50 700 Kuprnunoe TpexataxxHoe

24 [Ipoman 25 850 Kuprinunoe nByxstaxxHoe

25 Meran 100 800 Kuprimunoe ogHO3TOXXKHOE

26 [Tenran 75 900 HepeBsiHHOE

27 OtaH 150 800 [TpoMBIIITIEHHOE ¢ METALTUYECKUM
KapKacoM U KPaHOBBIM 000pyI0BaHHEM
rpYy30M0IBEMHOCTBIO 25-50 T

28 Anerniex 125 850 [TpoMBIIITIEHHOE ¢ METALTUYECKIM
KapKacom

29 OTHIEeH 90 650 MHOT03Ta)XHOE aIMUHHUCTPATUBHOE C
METAJUIMYECKUM KapKacoM

30 benson 60 600 [TpoMBIIITIEHHOE C KENe300ETOHHBIM

KapKacoM

IToBBIIIIEHHBIN YPOBEHb

1.IlepuuncianuTh 30HBI pa3pyLlIEHUH U 1aTh UM KPAaTKYIO0 XapaKTepHCTHUKY.
2. Kakue (akTopbl BIUSIOT HAa YCTOMUMBOCTD (DYHKIIMOHUPOBAaHUS 00BbeKTa SKOHOMUKHU B UC?

Onpenenenue H30bITOYHOIO IABJICHHS B3PbIBA
PaccuuTarh M30bITOUHOE JAaBIEHHE B3PBIBA, IIPU ITOM BEILIECTBO, PACUETHYIO TEMIIEPATYPY

ty , °C, cBOGOHBINH 06beM moMemmeHns Ve, M3, Maccy M, Kr B3saTh u3 Tabmumsl 13. Momspryro
Maccy BeEIIEeCTBAa B35ATh U3 CIPABOYHMKA COIVIACHO XUMHUYECKOH ¢opmyne. MakcumaabHOe
naBieHue B3pbIBa Pmax mpunath 900 klla, HavanbHOe naBinenue Po mpunare 101 klla.




Koaddurmment yuactuss roproyero Bo B3ppBe 2z = 0,3; ko3hdunmeHt, y4uTHIBAIOMINI
HErepMETUYHOCTh OMEIICHHUS U HeainabaTHIHOCTh mpoliecca ropenus, K, = 3.
Ipumeyanue: 130bITOUHOE JaBICHHS B3PhIBA OTPENEIACTCS 10 hopMyIie:

mz 100 1
AP = (Prax —Po)o——"C K
Vcepe.n. cm H

rie Pmax — MakCUMallbHOE€ [aBJIEHHME B3pbIBAa CTEXHOMETPUYECKON CMECH WM BEIEeCTBa B
3aMKHYTOM 00beMe, MOKHO NpUHATH paBHbIM 900 klla;

Po — nagansHoe naBnenue, npuaumaem 101 klla;

m — macca JIBXK, kr;

Z — K03 GUIUEHT Yy4acTusi TOPIOYEro BO B3PHIBE;

Ve — CBOOOIHBIH 00BEM MOMEIICHHS, M°;

Cer — cTEXMOMETpUYECKAs KOHIICHTPAINS BEIIECTBA;

M — monspHas Macca, Kr/KMOJIb;

Pr.n. — ITIOTHOCTB I'a3a MM TTapa BEIIECTBA IIPU PACYETHOH TeMIIepaType, KI/M°
Tabnuna 3 — BapuanTs! 3a1aHuit

ITocnennss IIpennocnenuss
madipa HZJII/I bpa BEIIIECTBO tp, °C IE/I(J;pa Hmé)pa Vg, M m, Kr
0 M30MECHTaH 30 0 12 10
1 MeHTaH 35 1 10 5
2 JISTUIIOBBIH ddup 25 2 8 6
3 aIleTOH 32 3 14 8
4 OyTaHoI 45 4 11 12
5 3TaHOI 50 5 7 9
6 reKcaH 60 6 6 11
7 renrtaH 61 7 9 15
8 H30MPONKIOBBIN CITUPT 62 8 13 7
9 OyTuiareraTt 55 9 14 13

Cnucok JuTeparypbl, peKOMEHJyeMblil K MCI0JIb30BAHUIO 110 JAHHOW TeMe
OcHoBHas1 iuTEparypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh ku3HEAEATEILHOCTH IINEKTPOHHBIN
pecypc : yaebroe nocobue / C.JI. SI6mounnkos / }O.C. Peicun. - Caparos : Aii [Tu Dp Meaua, 2018.
- 122 c. - Kuwnra naxoautcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUISIPOB HEOTPAHUYCHO

2. Cokornos, JI. U.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh KU3HEACATEILHOCTH IPU

AKCIUTYyaTallii CUCTEM U COOPYKCHUI BOJIOCHAOKEHHS M BOJIOOTBEICHUS DIIEKTPOHHBIN pecypc :
Yue6noe nocobue / JI. M. CokolioB. - be3omacHOCTh )KU3HEACATEIBHOCTH TIPU IKCILTyaTalluu
CUCTEM U COOPYKEHHI BoJOCHa0KeHUs U BojgooTBeneHus,2023-09-10. - Mocksa : Undpa-
Nnxenepus, 2018. - 136 c. - Kuura naxoaurcs B npemuym-sepcuu IbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sx3eMIUIIpOB HEOIPAaHUUEHO

JonoaHuTeILHAS JUTEPATYpA:

1. benoB, C. B. be3onacHOCTb >XKM3HEAEATENHHOCTH M 3alllUTa OKpYXKAlOIIeH cpebl
(TexHocdepnas 6e3omacHocTh) : yueOHuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. -
(bakanaBp. bazoBsiif kypc). - Ha yuebnuke rpud: Pex.MO. - bubnuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuIsApoB |

2. Dxonorus u 06e30MacHOCTh KU3HEACATENLHOCTH : yue0. nocooue st By3oB / [Kpusomenn /1. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; moxa pex. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : ni.
- buGnuorp.: B Tekcre. - ISBN 5-238-00139-8, sx3eMIuIsspoB HEOrpaHUUEHO
HNuTepHer-pecypcebl:



1 http://window.edu.ru/ — exuHOE OKHO JTOCTYIIA K 00pa3oBaTeIbLHBIM pecypcam
2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOIMOTEKA OHITANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIH KaTaJOT acCOIUAIMU SJICKTPOHHBIX OUOIHOTEK
yueOHbIX 3aBeieHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
S https://openedu.ru — OtkpsiToe 0OGpa3zoBaHue

TEMA 3. BEBOITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHE 6. OBIIEOBMEHHAS 1 MECTHAS BEHTUJISALIUA

Heanb 3aHATHSI: HAYYUTHCS OMPEAETSATH HEOOXOIUMBIM pPAacXoj] MPUTOYHOTO BO3IAyXa H
KpPaTHOCTh MOTPEOHOTO BO3yX000MEHAa MOMEIIEHHUs, HEOOXOIUMYIO MOIIIHOCTb AJIEKTPOIBUTATENS
BEHTHJIATOPA, oOecreunBamero 3GpGekTuBHyr0 padoTy OOpPTOBOrO OTCOCA BBIACISAIONMIMXCA W3
BaHHBI Ta30B JUIS 3aJaHHOTO TEXHOJIOTHYECKOTO TMPOIEeCCa, MOIIHOCTh AJIEKTPOIBUTATENS
BEHTUJISITOpA, 00eCIeunBaoero 3pPekTUBHYI0 padOTy BBITSKHOTO 30HTA, YCTAHOBIEHHOIO Hajl
3a/TaHHBIM UCTOYHHKOM TIBLJICTa30BbIICIICHHS;

3HaTh. OCHOBHBIE BHJBl TOTCHIIMAIBHBIX OMACHOCTEH W WX TIOCIEJACTBUS B
poheCcCHOHANTBHON JIEATETLHOCTH B OBITY, TPUHITUIIBI CHIDKCHUS BEPOSITHOCTH UX PeaTH3aIliH.

3HaHUA M YMeHUs1, NpuodpeTaemMble CTYJAEHTOM B pe3yJbTaTe 0CBOEHUSI TeMbI
3HaTb: NpUEMBbI IEPBOM MOMOIIK, METOJbI 3alIUTHI B YCIOBUAX YPE3BbIUANHBIX CUTYAITUN
METOJIbl 3alllUThl B YCJIOBHUSX UYPE3BBIYANMHBIX CHUTYyallUid, TpaBWIa TEXHUKH OE30IMaCHOCTH,
MOKapHOM O€30MacCHOCTH U HOPMbI OXpaHbl TPYAA HA MPEANPUATHIX
YMerb: HCNOIB30BATH IPUEMBI IEPBOM TOMOIIN, METO/IbI 3AILMTHI B YCIOBUSX YPE3BbIUYAHBIX
CUTYaIUi;
CIIETUTH 32 BBHIIIOJHEHUEM MPABUIJI TEXHUKH O€30MacCHOCTH, IPOU3BOJACTBEHHON CAaHUTAPHH,
MOKapHOM OE30MaCHOCTH U HOPM OXPAaHbI TPy/Ja Ha MPEANPUATUAX

HaumenoBanue (popMupyeMbIX KOMIIETEHIMI

Kon dopmynupoBKa

YK-8 CITOCOOCH CO311aBaTh M MOAICPKUBAThH B IIOBCEMHEBHON JKU3HU H B
poheccroHaIbHOMN AeATENFHOCTH Oe30MacHBIE YCIOBUS KU3HENEITENFHOCTH IS
COXpaHEeHUs MPUPOIAHOH cpelbl, 00ecTieueHus] YCTOWIHMBOTO Pa3BUTHS OOIIECTBa,
B TOM YHCII€ IPH YTPO3€ U BOZHUKHOBEHNU UPE3BBIYalHBIX CUTYaIld U BOGHHBIX
KOH(IIUKTOB

AKTyalbHOCTh TeMbl. OCHOBHBIM HaIpaBlIEHHEM B Pa0OTe MPOMBIIUICHHBIX MPEANPUSTHI
SIBIISICTCSI BBIMYCK TPOJYKIIMH BBICOKOTO KAaudecTBa IMPH CHIXKCHUH TPYJAOEMKOCTH W MEHBIIMX
3aTpaTax MarepHalioB. DTO MOXKET OBbITh JOCTUTHYTO TIOBBIIIEHHEM TEXHHUYECKOTO YpPOBHS
MPOU3BOJICTBA KaK MYTEM CTPOUTEIIHCTBA HOBBIX M PEKOHCTPYKIIMH JCHCTBYIOIIUX CTapbIX IIEXOB,
TaK ¥ MyTeM O3J0POBJICHHUS YCJIOBHH TpyJa 3a CYET MOJCPHHU3AIMH MECTHOW M 0OIIe0OMEHHOM
BeHTHIAUH. [109TOMY U3yueHHe TaHHON TeMBbI aKTyaJIbHO.

Teopernyeckas 4acTb

BeHTunsmuss — opraHW30BaHHBIA M pEryIupyeMblii BO3AYXOOOMEH, OOecreurBarOIIUN
ylajeHrue W3 TOMEIIEHUS BO3/yXa, 3arpsA3HEHHOTO BPEIHBIMH TMpUMECSMHU (Ta3aMu, Mapamu,
MBUIBIO), ¥ TIOJ]aYy B HETO CBEXKEro BO3AYyXa.

ITo crocoOy mogauu B MOMEIIEHHUE CBEKETO BO3AyXa M YIAJICHHUIO 3arps3HEHHOTO CHCTEMBI
BEHTUJISIIIUM TIOJPA3/IesIOT Ha €CTeCTBEHHYI0, MEXaHHMYeCKYyl0 M cMmellaHHyroo. [lo HazHadeHHio
BEHTHIISILIMSA MOYKET OBITH 00III€0OMEHHOM U MECTHOM.
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PACYET HOTPEBHOI'O BO31YXOOBMEHA ITIPHA
OBIMEOBMEHHOU BEHTHJIAIIN
Mertoauka pacuyera

[Ipu 00me0OMEHHON BEHTWIISIIMK MOTPEOHBIH BO3AYXOOOMEH OMPENCNSIOT U3 YCIOBUS
ylIajeHus: M30bITOYHOM TEIJIOTHI M pa30aBlICHHS BPEAHBIX BBIACICHHHA CBEKHUM BO3IYXOM [0
JOMYCTUMBIX KOHIEHTpanuii. [IpenensHO JOMyCTHMBIE KOHIIEHTpPAIlMM BPEAHBIX BEIIECTB B
Bo3Iyxe paboueidl 30HBI ycraHaBinuBatoT 1o ['OCT 12.1.005-88. CCBT. OOmme caHUTapHO-
TUTHEHHYECKHe TPeOOBaHUs K BO3/AyXy paboyeil 30HbI U TUTHEHUYECKUM HOPMATHBAM.

KomnuectBo BO37yxa, KOTOpOE HAIO MOJAATh CHCTEMOW BEHTHWJISIMH ISl TOTJIOIICHUS
M30BITOYHOH TEIJIOTHI B IoMeieHnu L1 Beramcnsercs no gopmyse:

_ Qu M/, (1)

1= ]
C-p-(tos —ta)

rie Quss — M30BITOYHOE KOJIMYECTBO TEIUIOTHI, KJ[X 4; ¢ — TermmoeMKocTh Bo3ayxa, Jk/kr-K; ¢ = 1,2
k/lx/xr-K; p — minoTHOCTH BO3Ayxa, Kr/M° ; t ,0 — TeMmmepaTypa BO3AyXa, YyAAlsSeMOTO H3
MOMEILIeHUs, TPUHUMAETCS paBHOI TemmepaType Bo3ayxa B paboueil 3oHe, t ,, — TemmepaTypa
MPUTOYHOTO BO3ayxa, °C.

PacuetHoe 3HaueHHe TemmepaTypbl MPUTOYHOIO BO3JyXa 3aBUCHUT OT Teorpaduyeckoro
pacmoioKeHust IpeanpusTus; 1yis MOCKBBI ee IPUHUMAaOT paBHOM 22,3°C.

Temnepatypy Bo3ayxa B paboueil 3oHe mnpuHMMaroT Ha 3...5°C Bbllle pacyeTHOMN
TEeMIIepaTypbl HAPYKHOTO BO3AyXa.

[InoTHOCTH BO3yXa, MOCTYNAIOIIETO B TIOMEICHHE:

p=— @
27341,
N30bITOYHOE  KOJIMYECTBO  TEIUIOTHI, MMOJISCKAIICH YHAICHUIO W3  IIPOU3BOJICTBEHHOTO
MTOMEIIIEHUS, OTIPEACIAIOT 10 TEIUIOBOMY OaaHCy:
Q5 = 3Qup - ZQpuer ©
riae £Q »p — TEIIOTa, MOCTYIAKNIAs B MOMEIICHHE OT PAa3JIMYHBIX HCTOUYHUKOB, KJIK/4, ZQpacx -
MOTEPHU TEIUIOTHI B IOMEIICHUH Yepe3 KOHCTPYKIIMH 31aHui, KJK/4.

K 0CHOBHBIM HCTOYHHMKAM TETUIOBBIICICHUN B POU3BOICTBEHHBIX TOMEIICHUSX OTHOCSTCSL:

1. 'opsiune moBepXHOCTH 00OpyAOBaHUS (TI€UH, CYIIHIbHBIE KaMephl, TPyOOTIPOBOIBI | JIp.)

2. O0opynoBaHKE C MPUBOIOM OT IEKTPOIBUTATEIICH;

3. CoytHevHas paauanms

4. Tlepconai, pabOTarOIIMI B IOMEIICHHH,

5. Pa3nnuHble OCTHIBAIOIINE MacChl (METalI, BOJa U Ip.)

[TockomnbKy mepemnaj TeMIepaTyp BO3[IyXa BHYTPU M CHAPYKHU 3/IaHUSl B TEIUIBIH NEPHOJ] Toja

He3HauuTenbHblt (3...5 °C), To mpu pacuere BO3ayXO0OOMeHa MO HM30BITKY TEIUIOBBIACICHUI

MOTEPH TEIJIOTHI 4Yepe3 KOHCTPYKIMM 3JaHUA MOXKHO He y4duThIBaTh. Ilpu 3ToM HekoTopoe

yBEJIMUEHHE BO31yX000MeHa OJIaronpusTHO BIMAET Ha YCIOBHs TpyAa paboTaroUMX B Hauboiee

’KapKue JHU TeIJIoro nepuoja roja.

C yueToM U3JI0KEHHOTO (opmyna (3) mMpUHUMAET CIISTYIOIIUI BUIT:

Quse=ZQ np (4)
B Hacrosiiiem pacyeTHOM 3alaHMM M30BITOYHOE KOJMYECTBO TEIUIOTHI OINPENENIIeTCs] TOIBKO C
YUYETOM TEIJIOBBIICNIEHUH 3JEeKTPO0OOPYI0BaHHS U pabOTAIOIIEro MepcoHaa:
ZQnp =Qs.0. + Qp, ®)
rne Q,o- Temuora, BelIenseMas MpH paboTe eKTpoaBurarenelt odopynosanus, k/x/4, Q, —
TEIJIOTa, BhIJeNsieMast paboTaloUIM MepCcoHaIoM, kJx/a
Tennora, BblAeIsIEMast JIEKTPOIBUTATEISIMUA 000 PYIOBAHUS:

Q,0=23528-8N, (6)



rae [ - KOd(pQUIUECHT, yIUTHIBAIOIINN 3arpy3Ky 000pyIOBaHHS, OJHOBPEMEHHOCTh €ro padoThl,
pexum pabotsr; f=0,25... 0,35; N — o0mias ycraHOBOYHAsI MOIITHOCTh 3JICKTPOABUTATENCH, KBT.
Tennora, BbIiensIeMast pabOTAIOIIKUM TIEPCOHATIOM:
Qp =nKp, (")

rae N — 4ucno paboTaromux uenoBek; K, — Teriora, BeIAeNseMas OJHUM dYeloBeKoM, KJDx/4,
pUHUMAETCs paBHOH mpu sierkor padore 300 x/[x/4, mpu pabote cpemneit Tsoxectn 400 kJbx/4;
npu TspKenoi padote 500 kJ[x/4.

Pacxo[ NPUTOYHOTO BO3AyXa, M/, HEOOXOAUMEIH [T MONEP/KAHUS KOHIIEHTPAIMU BPEIHBIX

BEIIECTB B 33/IaHHBIX MPeJeNIax:

L=y, ®

oa
rne G — KOJIM4eCTBO BBIACSIEMBIX BPEIHBIX BEIIECTB, MI/4, (y0 — KOHIICHTPAIIHS BPEIHBIX BEIIECTB
B yJaIAeMOM BO3yXe, KOTopas He JOJDKHA MPEBBIMIATE TPEaeTbHO JOMYyCTUMYIO, MT/M°, T.€. Gy <
Onox; Qup — KOHIIEHTPAIIUS BPEIHBIX BEIIECTB B IIPUTOYHOM BO3LYXE, MI/M".
Onp < 0,300. 9)
Omnpenenenre MOTPeOHOTO BO3yX000MeHa.

Jlst onipeneniennst ToTpeOHOTO BO3yXx0oOMeHa L HeoO6Xo1MMo cpaBHUTH BeMUWHEI L1 1 Lo,
paccuuTtanHsbie 1o Gopmynam (1) u (8) u BeIOpaTh HAMOOJIBILIYIO U3 HUX.

KpartHoctb Bo3yxoobmena, 1/4:

E=" (10)
Vi
rae L — moTpeOHbIit BO31yX000MEH, M/ Ve — BHYTPEHHHUH CBOOOHBIN 00HEM TTOMEIICHUSI, M
KpatHocth Bo3myx000MeHa momernieHnii 00bIdHO cocTaBiseT oT 1 mo 10 (Gonpiime 3HaUeHUS
JUIT  TIOMEIICHWH CO 3HAYHWTEIBHBIMH BBIICJICHUSAMH TEIUIOTHI, BPEIHBIX BEIIECTB MK
HEOOJIBIIIUX TI0 00BEMY).
JIJis MammHO- ¥ TPHOOPOCTPOUTEIBHBIX I[EXOB PEKOMEHIyeMasi KpaTHOCTh BO3yXO000OMeHa
cocraBimserT 1...3, JUIS JMTEWHBIX, KY3HEYHO-TIPECCOBBIX, TEPMHUYECCKHX II€XOB, XHMHUYCCKUX

npou3BoACTB — 3...10.

3

PACYET MECTHOM BBITSI2KHOM BEHTWISIIIAN

MecTHasi BBITSDKHAsE BEHTWISILIMS TpeJHa3HAdyeHa JIJs YAaJeHHUs 3arpsS3HEHHOTO BO3JyXa
HEMOCPEJCTBEHHO OT UCTOYHUKOB 00pa30BaHMsI BPEAHBIX BbIIACICHUM.

MecTHbBIE OTCOCHI B 3aBHCUMOCTH OT TEXHOJOTHYECKOIO IMpoliecca U 000pyAOBaHUSI MOTYT
OBITh BBITIOJIHEHBI B BHJI€ TIOJTYOTKPBITBIX KOHCTPYKIUH (C OTKPBITBIM IIPOEMOM ), BHYTPU KOTOPBIX
HAXOJATCSI UICTOYHUKHU BPEIHBIX BbIIeIeHUH. K MECTHBIM OTCOCaM OTHOCSITCS BBITSKHbBIC IIKA(BI,
YKPBITHS U T.N. Pa3nuuaroT OTKPBITbIE OTCOCHI, HAXOAIINECS 3a MpeesilaMi HCTOYHUKOB BPEIHBIX
BbIZICTICHUH (BBITSKHBIE 30HTBI, OOPTOBBIE OTCOCHI U T.II.), U MOJIHOCTHIO 3aKPBITHIE, SIBISIOIIHECS
COCTABHOM YacThbIO KOKyXa MAIllMHBI WM allapara, UMEIOIUe OTBEPCTHUE WM HETJIOTHOCTH IS
MOCTYIUICHHUS Yepe3 HUX BO3yxa (6apaOaHbl A1 OUMCTKHU JIUThS, IPOOUIKH U T.IL.).

IIpy MecTHOH BBITSDKHOW BEHTWJIALIMM OTCOC JOJDKEH pacloyiaratbCsi Ha JIMHUU
pacripocTpaHeHust MoToka. Tak kak 3(QQEeKTHUBHOCTh BCAachbIBaHHs OOpAaTHO MPONOPIHOHAIbHA
PacCTOSIHUIO OT OTBEPCTHUS, OTCOC JIOJKEH OBITh MAaKCUMAaJIbHO MPHUOJMKEH K UCTOYHUKY BPEIHOTO
BBIJICTIEHUS, YTOOBI OO0ECleYuTh MaKCHUMajJbHOE YIaBIMBAaHHWE BpPEOHbIX BblneneHuil. [lpu
MIPOEKTUPOBAHUM MECTHBIX OTCOCOB CIIEIyeT YYMTBHIBaTh, UTO YAAISAEMBbIH BO3/AyX HE IOJKEH
MPOXOJMUTH Yepe3 30HY JAbIXaHUs paboyero rnepcoHansa M KOHCTPYKIHS OTCOCa HE JOJDKHA MellaTh
pabote. Ilpu momavye MPUTOUYHOrO BO3IyXa BOJIM3UM MECTHOTO OTCOCA JOJDKHA OBITH MCKIIOUEHA
BO3MOYXHOCTb Pa3ayBaHUs BPEIHBIX BBIIEICHHUN 110 IPOU3BOACTBEHHOMY ITOMEIEHUIO.

Metoanka pacyera 60PpTOBBIX 0TCOCOB
BopToBble OTCOCHI YCTaHABIMBAIOT TIJIABHBIM OOpa3oM Yy TPOMU3BOJCTBEHHBIX BaHH,



MPEJCTABISAIOMNX CO0OM OTKPBITBIE pe3epByaphbl, Yalle BCErO0 YEThIPEXYroJbHONH (OpPMEI,
HaIOJHEHHBIE PAa3HOTO poJa pacTBOpaMu. BpenHbie BeliecTBa U3 MPOU3BOACTBEHHBIX BAaHH MOTYT
BBIJICIIATHCS B BUJIE TAPOB KHUCJIOT, HIENIOYEH U Pa3IHMUHBIX Ta30B.

Haubosiee neiicTBEHHBIM METOJOM 3aIMTHI TIEPCOHANA OT BPEAHBIX BBIICICHUN SIBIISACTCS
MOJIHOE YKpbITHE BaHHBL. OIHAKO MO TEXHOJOTHYECKUM COOOPaKEHUSM 3TO BO3MOXKHO KpanHe
penko. bomnpioe pacrpocTpaHeHne OTYYHIA OTCOCHI B BHJIE LIEITH.

[Ipunimn paGoTel OOPTOBOTO OTCOCAa COCTOMT B TOM, YTO BCAaCHIBAEMBIH C OOJIBINOWM
CKOpPOCTBIO Hepe3 Yy3Kyl0 3a00pHYIO IIellb OTCOCa BO3AyX OOpasyeT Haja 3epKajioM pacTBopa
CHJIbHYIO TOPU30HTAJIBHYIO CTPYIO, KOTOpas COMBAeT C BEPTUKAJIBHOTO ITyTH BHIOpAachIBaeMbIE U3
pacTBopa ras3pl M Kalld M 3THM 3aCTaBJIsIeT OCHOBHYIO MacCy Karejib ynacTb OOpaTHO B BaHHY, a
ra3bl ¥ OCTAIBHBIE KAIUTH YBIEKAIOTCS B OTCOC.

lNopuzoHTaneHas cTpys 60pTOBOTO O0TCOCa OBICTPO OCIA0EBAET C ynajieHHEM OT 3a00pHOI
IeJIM, NT03TOMY OJHOOOPTHBIM OTCOC AENAOT TOJBKO MpHU IIUpHUHE BaHHBI He Oosiee 600 mM. Ha
0ojiee MMPOKHX BaHHAX YCTAHABJIMBAIOT OTCOCHI C JIBYX MPOTHBOIOJIOKHBIX CTOPOH BaHHBI
(1ByOOpTHBIE).

B 3aBucuMOCTH OT TWma BaHH NPHUMEHSIOT MECTHBIE OTCOCHI C IIEJhIO0 BCACHIBAHHS B
TOPU30HTAIBHOM TUIOCKOCTH (OmpokuHyThie) (puc. 1, a, 6, B, I) U B BEPTUKAJIBHOM IUIOCKOCTH
(mpoctble unu 00bIYHBIE) (puc. 1, A, €), KpoME€ TOr0 HCIOJIb3YIOTCI OOpPTOBBIE OTCOCHI C
nepenyBkoii (puc. 1, B, I).

BopToBbIe OTCOCHI pacmnojaraioT 1Mo JUTMHHBIM CTOpOHAM BaHH.

lens 60pTOBOTrO OTCOCA 00SI3aTENILHO JOJHKHA OBITH PACIIONIOKEHA K Kpaio BaHHBL. BricoTy
miesin 60pToBOro 0Tcoca MpuHUMaIOT B mpenenax 100 MM, BicoTy menu caysa - 0,0125 mupunbl
BaHHEI, HO HE MEHEE 5 MM.

KonnuectBo Bo3myxa (M3/4), ynamseMoro GOpPTOBBIMH OTCOCAMH 0€3 MEPEeIyBKH C IIEIBIO
BCAChIBaHUS B TOPU30HTAILHON WIIN BepTI/IKaJ'IBHOEEIJ'IOCKOCTI/I, cllelyeT ONpeAessITh o (hopMyIie:

V =1400-(0,53 +H)Y®BLk kkkkk, (11)
B+l At 1234

r7ie B - BHYTpEeHHsISI IIUPUHA BAHHBI, M;

L - BHyTpeHHsIsl ITIMHA BaHHBI, M;

H- paccrosinue oT 3epkaiia pacTBopa 1o OopTa BaHHBI, M;

Ky - KO3(hUIMEHT, YYUTHIBAIOIINI Pa3HOCTh TEMIEPATyp PacTBOpa W BO3AyXa B IIOMEIICHUH

(tabm. 2);

K, - K03 PUIHEHT, YIUTHIBAIOIINN TOKCHYHOCTh U HHTEHCUBHOCTh BBIJCJICHUS BPEIHBIX BEIICCTB
(tabm. 2.3);

K, - xosddurment, yuureiBaromuii tan orcoca (k; =1 mns aByboproBoro; ki = 1,8 mis
0JIHOOOPTOBOTO);

ko - ko3dUIMEHT, yJIUTHIBAIOIIMN BO3AYIIHBIC mepememuBanus pactBopa (k2 = 1 06e3

nepeMeIInBans; Ipu Hanuuun b6apbotaxa ko = 1,2);

ks - koaduIHEeHT, YIUTHIBAIOIIHIA YKPBITHE 3€pPKalla PACTBOPA MOIUIABKaMu (IIPU OTCYTCTBHU - K3
=1, npu ykpbiTuu mapukamu Kz = 0,75);

Ks - xoddduIMeHT, yINTHIBAIOIINN YKPBITHE 3epKajia MEHHBIM CIOEM IyTeM BBEICHUS J100aBOK
ITAB (mipu otcyretBunm - ks = 1, npu nepemeriuBanun - ks = 0,5).



bes nepedyexu

C nepedyeroin

Pucynok 1 — Cxembl 60PTOBBIX OTCOCOB: OIIPOKUHYTHIE (2, B - ABYOOPTHBIE; O, T -
0JIHOOOPTHBIE); OOBIYHBIE ([T - IBYOOPTHBIIL; € - 0IHOOOPTHBIH)
Tabmuua 2 — KoaddunmeHnT ydaera pa3HOCTH TEMIIEPATyp pacTBOPa M BO3IyXa B MOMEIIEHUN

At, °C Ky At, °C Ky At, °C Ky
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 - -
Tabmuna 3 — KoaddunmeHT ydera TOKCHYHOCTH ¥ HHTCHCUBHOCTH BBIJICJICHUS BPEHBIX BEIICCTB
I'pymina Banu (Tabi. 8) 1 2 3 4 5
K, 2 1,6 1,25 1 0,5

Tabmuma 4 —YaenpHOE KOJUYECTBO BPEIHBIX BEIIECTB, yAAISIEMBIX MECTHBIM OTCOCOM OT
raJbBaHUYECKUX BaHH, TPYIILI BaHH U PEKOMEH/IAIMH 110 OYUCTKE BHIOPOCOB

TexHoMOrn4ecKuii MpoIecC HAHECEHUS Omnpenens | Makcumans | 'pynma|  Crioco0
No raJIbBAHUYECKUX MOKPBITUN Io11ee HOE BaHH OUHCTKHU
- BEIIECTBO | KOJIMYECTBO Anma
n/n 2 Mero «
, T/(M°-¢) « | parhl
A *
1 2 3 4 5 6 7
DneKTpoxuMHuueckas o0padoTka METalJIOB B
pacTBopax, coJepkKallux XpOMOBYIO KHCIOTY B| XPOMOBBI
1 |konmentparmpu 150...350 r/a, npu cuie Toka 7} 10 1 2 1;6
6onee 1000 A (xpoMupoBaHHE, aHOJHOE| aHTHUIPH]
AKTUBHUPOBAHKE, CHATHE MEIU U JIp.)
To ke, B pacTBOpax JKAIIUX XPOMOB
0 K€, B pacTBOPAaxX, COJEpIKall] POMOBYIO XpoMoBSI
o |KMCIOTY B KOHUEHTpALMH 30..60 1/n i 2 5 5 16
(2MEKTPOMONUPOBAHUE ANOMUHUSA, CTaId U ’
AHTUJIPUT
ap.)
To ke, B pacTBopax, COJAEpKAIIUX XPOMOBYIO
kucinoty B koHueHtpauuu 30...100 r/m, npu| XpoMoBbI
3 |cume Toka Menee 500 A (aHOaMpOBaHUE 7| 1 3 2 1: 6
ATIOMUHHUS M MarHveBBIX CIUIABOB W JIp.), a| aHTHJAPHJ
TaKKe XUMUIECKOE




Xumuueckass 00paboTka crajiu B pacTBOpax
XpPOMOBOM KHCIIOTBI U €€ COJIEH IIPU

t > 50 °C (maccuBaums, TpaBJeHUE, CHATHE
OKCHJTHOM TJICHKH, HAaIllOJTHEHNE

XpOMOBBI
7
AHTUJIPU]L

5,5-10°

1.6

Xumuueckas oOpa0oTka  MeTaslIoB B
pacTBOpax XpOMOBOW KHCJIOTHI M €€ COJIEH TpH
t <50 °C (ocBetnenue, maccuBaiys 1 Jip.)

XpOMOBBI
1%
AHTUJIPU]L

DnexTpoxuMuueckas o0paboTka B pacTBOpax
IET04HN (anogHOE CHSITHE iama,
00e3KMpUBaHKE, JIy)KCHHE, LWHKOBAaHHE B
[IETIOYHBIX  DJIEKTPOJIMTAX, CHITHE OJIOBa,
OKCHJAMPOBAHHE MEJIH, CHATHE XpOMa U JIp.)

Ilenoun

11

2.6

Xumuyeckass ~ oOpaboTka  METaJIOB B
pacTBopax IIeNo4Yn (OKCHAMPOBAHHE CTalH,
XUMHNUYECKOC MMOJIMPOBAHUC AJIFOMUHU,
PBIXJICHUEC OKaJIUHbl Ha TUTAHE, TPaBJICHUC
QIIOMHHMS, MarHusl U UX CIUIaBOB U Jp.) NPH
TeMreparype pactBopa, °C:

6osree 100

menee 100

Ilemoun
Ilemoun

55
55

N

N

XuMudeckass 00pabOoTKa METauioB, KpoMe
AJIIOMMHUA W Mar”Hvs, B pacTBOpax IICIOYH
(xummgeckoe 00e3KUprUBaHUE, HEUTpaTHU3aIus
U Jp.) TIpH TEMIIEpaType pacTBopa, °C:

6onee 50

Mmenee 50

Illenoun
Illenoun

[N

[Sa I -

KagvmupoBanue, cepeOpeHne, 30J04YCHHE U
AIIEKTPOXUMUYIECKOC JIeKarMpoBaHNE B
[IUAHKUCTBIX PACTBOPAX

[uanucTel

51
BOJIOPO/JT

5,5

10

]_II/IHKOBaHI/Ie, MCIHCHHC, JIaATYHHUPOBAHUC,
XHUMHYCCKOC JACKaIIMpOBaHUC,
aMaJibraMUpOBaHNEC B IUAHHUCTBIX paCcTBOpax

HuanucTel

i
BOJIOPO/JT

15

11

Xumuueckas 00paboTKa METaJIIOB B 3aCTBOPAX,
coziepxaiux GTOpUCTOBOAOPOAHYIO KUCIOTY U
ee CoIn

DTOPUCTHI
i

BOJIOPO/JT

20

12

XuUMHU4ecKas obpaboTka  METaNIOB B
KOHIICHTPUPOBAHHBIX XOJIOTHBIX u
pa30aBICHHBIX HarpeThix pacTBoOpax,
COJICpKAIUX COJISTHYIO KHCIOTY (TpaBJICHHE,
CHSITHE IIIJIaMa ¥ JIp.)

XJIOpHUCTHI
51

BOJIOPO/JT

80

13

Xumuueckass 00paboTKa METaljIoB, KpoMme
CHSITHSI LUHKOBOTO U KaJIMMEBOIO TIOKPBITHS, B
XOJIOJHBIX pacTBOpax, COAEPKALIUX COJISHYIO
KHCJIOTY B KOHIeHTparmu a0 200 1/x1

XIIOpUCTBI
17}

BOJIOPOJ

3-10"

14

DneKTpoxuMHuueckas o0paboTKa METalJIoB B
pacTBOpax, COJAEpXkalIMX CEPHYI0 KHCIOTY B
koHnentpauuu  150.350 r©/m, a Takxke
XUMHUYECKas 00paboTKa B KOHIIEHTPUPOBAHHBIX
XOJIOMHBIX W pa30aBIEHHBIX  HArpeThIX
pacTBopax (anogupoBaHue,
AJIEKTPONOJIUPOBAHUE, TPABIECHUE U T.11.)

Cepnas
KHCJIOTa

1: 6




15 |(Menauenue, JTyXeHUe, IIUHKOBaHUE u CepHas
KaJIMUPOBAHHE B CEPHOKHCIIBIX PACTBOPAX MpU 0 3) -
t < 50°C, a Taxke XMUMHYECKasl aKTHBALIUS Kucrora
16 |[Xumuueckass ~ oOpaboTka  METaJUIOB B
KOHIICHTPHPOBAHHBIX XOJIOJTHBIX u
pa30aBIeHHBIX HarpeThIX pacTBopax, Pocopua 6-101 3 1,6
comepkamux  OopTroOoCPOpPHYIO  KHCIOTY A neiota
(dpocharupopanwme u ap.)
17 | Xumuueckas obpaboTka METAILIOB B
KOHIICHTPUPOBAHHBIX HATrPETBIX pacTBOpax M
AIIEKTPOXUMUYECKAs obpaboTka Bl
ocdopHa _
KOHIICHTPHPOBAHHBIX ~ XONOMHBIX  PAacTBOPax,| .. .. 5 2 1,6
cojepxamux  oprohocHopHyr0O  KHCIOTY
(XuMUYEeCKOe  TOJMPOBAaHUE  ATFOMUHUS,
AIIEKTPOTIOIUPOBAHNE CTAJIH, MEJTU H JIp.)
18 | Xummueckas o0paboTka  METalioB B
pa30aBIEHHBIX PACTBOPAX, COJCPXKAIINX A30THYIO
KHCIIOTY (OCBETJICHHE ATFOMUHUS, XUMUYeCKoe| A30THas
CHSITHE HUKEJISL, TPABJICHHE, JICKAlTMPOBAHNE MEIH,| KUCII0Ta U
TIACCUBAIINS U JIP.) TIPH KOHIICHTPAIIMK PACTBOPA,| OKCH/JIBI
/o azoTa
6omee 100 3 3 5
menee 100 0 5 -
19 |HukenupoBaHue B XJIOPUAHBIX pacTBopax npu | PacTtBopu
IJIOTHOCTH TOKa cBhIme 1 A/mm? MbIe 1,5-10" 1 1:6
conu
HUKEJIIS
20 |To xe B cynbdaTHBIX pacTBOpax PactBopu
MBIE COJIA 3-10? 2 1;6
HUKEIS
21 |MenHeHue B ATUICHIMAMUHOBOM 3JICKTPOJIUTE | DTHIICH- 0 4 i
JTMaMUH
22 |KagmupoBanwe W  Jy)KEHHE B  KHCJBIX Deros 0 4 i
ANEKTPOJIUTAX ¢ 100aBKOH (eHoa
23 |Kpamenue B aHWJIMHOBOM KpacuTee AHUITUH 0 4 -
24 |IIpombIBKa B TOpSYCH BOJIE Bona 0 5 -
25 |be3BpenHble TEXHOJOTHUYECKHE MPOIIECCHI MPH
HAIMYMHM HETNPUATHBIX 3alaxoB, HarpuMep, - 0 4-5 -
aMMHaKa, Kies u JIp.
*MeToapl OYMCTKHU: 1 - aOCOPOITMOHHBIN; 2 - (PUIbTpaIHS.
**Tunel anmapatoB O4ucTKH: 1 — ¢unbTpel-TymManoynoButenu @OBI-T (xkopmyc wu3
TuTaHa); 2 — ¢uabTpel-TyMaHoynoButrenn @OBI-C  (kopnyc u3 cramm); 3 - QUIBTPHI-

tymanoynoButenu ®BI'-T ¢ opomraemoii npuctaBkoii; 4 - ¢puibTpbl-TymMaHoynoButenu OBI'-C-11;
5 - Hacanounbli punbTp THa BHHHUMWOT; 6 - cenaparopsl, BcTpanBaemMblie B 00pTOBOii 0TCOC.

Beibop  BeHTWISITOpa  MPOU3BOAMTCA C  Y4eTOM  HEOOXOJAMMOTO  Hamopa U
MIPOU3BOIUTENBHOCTH.
[ToTpebHas MomHOCTH (KBT) Ha Bamy 2J€KTPOIBUTATENS PACCUUTHIBAETCS IO (OPMYIIe:
VAP

= , (12)
3600102 72 -7



rze V- Ipon3BOAUTENBHOCTE, M/4;
AP - nanop, Ila;

172 - KI1 1 Beatunsaropa (0,6...0,85);
ne - KIIJ1 nepenaqn (0,9...1,0).

Metoauka pacyeTra BbITSKHBIX 30HTOB

BEITSDKHBIE 30HTBI YCTAHABJIMBAIOTCS HAJ O00OPYIOBAaHHEM C YCTOWYHMBBIM KOHBEKTHBHBIM
MOTOKOM, a TaKkKe HaJ TNBULIIMM M Ta30BbIIeIsomM obopynoBanueM. C MOBEPXHOCTH
MCTOYHMKA BPEIHBIX BBIICIICHUH, MMEIOIIETO TEMIIEPATypy BBIIIE TEMIIEpaTypbl atMocheps! mexa,
MOJIHUMAETCS KOHBEKTHUBHBIH IOTOK, OOYCIOBJICHHBIH pa3HOCTHIO IUIOTHOCTEH HArpeThiX H
XOJIOJHBIX TA30B WM TAapoB. DTH MOTOKM 3aXBaTHIBAIOT YACTHUIIBI TBUIM, Aphl U 00pa3yromuecs
ra3sl ¥ YHOCST HX BBEPX OT HAIPETOI MOBEPXHOCTH.

Ha puc. 2. nokazana cxema 30HTa ISl YJIaBJIMBaHUs BPEIHBIX BblAeNeHUN. DdPekTuBHOCTH
paboOTHl BBITSDKHOTO 30HTA 3aBUCHUT OT KOJIMYECTBA YHAIseMoro Bo3ayxa L m ckopoctm W
OTCachIBaHUSI CMECH Ta30B M TOHKOJWCIEPCHOW THUIM (CpaBHEHHE C PEKOMEHIOBAHHOW W JUIs
OTIPENENICHHOW  TPYNIBl  BPEAHBIX  BEIIECTB), a TaKkKe OT pAcCTOSHUS 30HTa  OT
TETJIOra30MbUICBBIICISIONICH MOBEPXHOCTU H U yriia pacKpbITHs 30HTa a (00br4HO a < 60°).

Herounnx

BPE/IHBIX

—D ]
KB BBIJICTICHU T

Pucynok 2 — CxemMa BBITSIKHOTO 30HTa

BKCHepI/IMeHTaJ'IBHO OIIPpCACIICHO, YTO OIITHUMAJIbHAsA BBICOTAa YCTaHOBKHU pa6oqero CCUCHUA

30HTa OT ucTouHuKa Jo/kHA ObITh (0,2...0,4)Dyxs (Dy,, =1,13,/F; - SKBMBAJIEHTHBIH JHaMETP

¢nn
MCTOYHUKA BbLAeNeHuH, M%, Fyuer - IUIOIAAb MOBEPXHOCTH mocienHero, m2). Ilpu ycraHoBKe
BBITSKHBIX 30HTOB Ha BbIicoTe (0,4...0,8)D,x HE0OX0quMO B pacueTHyro dopmyny (13) BBOIUTH
KOX(QPHIIMEHT, XapaKTEepU3YIONIMHA TOJBIKHOCTh BO31yXa IOMEIICHHs. YCTAaHOBKAa 30HTa Ha
paccrosiauu 6osee 0,8D, (pu JTHOOBIX pacxoax BO3/yXa) COMPOBOXKIACTCS HEPAIMOHAIBHBIM
PEKUMOM C YaCTUYHBIM YJIABJIMBAaHHMEM KOHBEKTUBHOW CTPYH M CONYTCTBYIOIIMX Tra3oB Mcxons u3
MPAKTUYECKUX TaHHBIX Ta0apUTHBIC pa3Mephbl 30HTA (JUIMHA M IIMPHUHA) NMpUHHUMAaioTcs Ha 0,2 M
6o0J1blIE pa3MEepOB UCTOUYHUKA BPEAHBIX BbIJICICHUH.

DopdpekruBHas pabota L (MP/4) BBITSKHOTO 30HTA OOeCHEUMBAETCA TIPM  PACXOJE
yJQJIIeMOT0 BO3/IyXa OT TEIUIOTa30MCTOYHUKA!

L=(43-H/D,, +0,65)-Q"*D*3E E,, (13)
rae £, - MONpaBOYHBINA KOA(QQUIMEHT Ha TIOABMKHOCTH BO3/yXa MOMEIICHUS,

EU - HOHpaBOLIHHﬁ KOB(I)(I)I/ILII/ICHT Ha HaJIM4YKe ra30BOM COCTABJISIONICH B KOHBEKTUBHOM IIOTOKCE;
Q - KOJIMYECTBO KOHBEKTUBHOM TCIINIOTHI, TCpSICMOﬁ HCTOYHHMKOB TEIIOTa30BhIACIICHUN:



Q =2,67FAtY?, (14)
rae At - pa3HOCTh TeMIepaTyp UCTOYHHMKA BPEIHBIX BBIJICICHUIN U BO3/lyXa pab0o4yero moMemnieHus,
°C

Kospduuuenr E, MOXKHO ONPENEIUTh 10 rpapuKy Ha pUC. 3 3aBUCUMOCTH OT CKOPOCTU

JABMKCHHUS BO3JyXa B IOMCIICHUHU Wy M ITapaMETpa A.

T 1 ] L]
02 04 06 08 10 WM/

Puc. 3. [NonpaBounsIit KoapdummeHT Ky Ha TOJBMKHOCTD BO3AyXa B momeneHnn pu 4: 1 -
2,0,2-1,0;3-0,5;4-0,38;5-0,25;6-0,19

. Du [Q
R—Tﬁ (15)

3Hast 3HaueHue kodpdurmenta £, u3 Tadi. 2.6, MOXHO HalTH KOdummeHT £ .
Tabmuma 6 — 3nayeHus kodpdunnenta £, 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 3aBucumocTH OT KJ1acca OMacHOCTHU BBIIEISIFOIIMXCS Ta30B JOJHDKHO MEHSTHCS 3HAUCHUE
CpeIHel CKOPOCTH B IJIOCKOCTH MPUEMHOTO CeYeHHUsI 30HTa Wep (M/C), onpenenseMoit o hopmyie:

W, =L/F (16)

clift

rie Faour - U0 ceuenus 30HTa, M2, Fsonr = AB.
PexomensoBaHHAs CKOPOCTh OTCOCAa BO3AyXa JUIS Pa3lIMYHBIX BPEAHBIX BEHICCTB
HpeJicTaBjIeHa B Ta0I. 7.

Tabmuua 7 — PekoMeHmOBaHHAsh CKOPOCTh OTCOCA BO3JyXa JJISl Pa3jIMYHBIX BPEIHBIX
BCIIIECTB
I'pynna Bemects TJIK, mMr/m3 W, m/c
| - upe3BBIUAHO OMTacHBIE <01 1,75..2,0
Il - 0co00 omacHbIE 0,1..1,0 15..1,75
Il - ymepenHo onacHbIe 1,0...10,0 1,0..15
IV - mano omacHsle Bounee 10 0,75...1,0

Br160p BeHTHIISITOpa IPOU3BOIUTCS C YI€TOM HEOOXOAMMOTO HANlopa U MOIIHOCTH.
ITorpeOHas momHOCTh (KBT) Ha Baity aieKTpoBUraTessi pacCuuThIBaeTcs mo ¢opmysne 12,



PoNbE

5.

Bonpocs! n 3a5anus:
ba3oBb1i1 ypOBEHb
3ananue 1. «Pacyer moTpedHOro BO31yxo00MeHa npyu 001e00MEeHHOH BEHTHJISILIMI.

Paccunrarh HEOOXOUMBIN PACX0]T MPUTOYHOTO BO3yXa U KPATHOCTH MOTPEOHOTO
BO3/yX000MEHa OMEIICHHUS.
HOpflILOK BBITIOJIHCHU A 3a1aHNS.

O3HAKOMHUTBHCSA C METOIUKOM.

BriOpaTh 1 3amucath B OTYET UCXOHBIC JaHHbBIC BapraHTa (cM. Tadu. 1)
BBINOIHATE pacdeT Mo BapHaHTy.
Onpenenuth MOTPEOHBIN BO3TyX000OMEH.
ComocTaBUTh PAaCCUYUTAHHYIO KPATHOCTh BO3JYXOOOMEHa C PEKOMEHIyeMOW M caeiaTh
COOTBETCTBYIOIIUI BBIBOJ.
6. [loamucarh OTYET W CIATH MPENOIABATEITIO.
Tabnuna 1 — Bapuantel 3amanuii. «Pacuer moTpeOHOTO BO3IyX000MeHa Mpu 001Ie0OMEHHOM

BEHTHIISLIA
labapurnasie | YcranoBou| Ywucio Kareropus HaumenoBanue |Komuuecto| ITIK
pa3Mepsl Iexa, Hast paboTaro TSHKECTH BPE/THOTO BBIJICIISIEMOT | BpE/IH
% M MOIITHOCTG | IIUX padoTHI BEIIeCTBA 0 BPEIHOTO | Oro
= g | o6opynoBa BEIIECTBA, |BEIIEC
s g E| E BT Mr/4 TBa
2| Z =3 HUS, K
& | 5| 2
= M
01|100| 48 | 7 190 100 |Jlerkas AneToH 20000 200
02100 48 | 7 180 200 |Cpenneit Tsokectd | ALICTOH 30000 200
03 |100| 48 | 7 170 300 |Tspkenas AneToH 40000 200
04 1100 | 48 | 7 160 100 |Jlerkas aleToOH 50000 200
05100 48 | 7 150 200 |Cpenneit Tsokectd | ALICTOH 60000 200
06 |100| 48 | 7 150 300 |Tsoxenas AuieToH 20000 200
07100 | 48 | 7 160 100 |Jlerkas AneToH 30000 200
08100 48 | 7 170 200 |Cpenneit Tspkectd | ALICTOH 40000 200
09 |100| 48 | 7 180 300 |Tsoxenas AuieToH 50000 200
10 | 100 | 48 | 7 190 400 |Jlerkas AneToH 60000 200
111 80 | 24 | 6 20 50  |Jlerkas HpeBecHas bLIh 50000 6
12| 80| 24 | 6 30 60 |Cpenneit Tsokectn | JlpeBecHast MbUIb 60000 6
131 80 | 24 | 6 40 70 |Tspkenas JpeBecHas bLIb 50000 6
141 80 | 24 | 6 40 70 |Tspkenas JpeBecHas bLIb 80000 6
15180 | 24 | 6 60 90 |Cpenneii Tshxkectu | JlpeBecHast MbUIb 90000 6
16| 80 | 24 | 6 70 100 |Tsxenas JpeBecHas bLIb 100000 6
171 80 | 24 | 6 80 110 |Jlerkas JpeBecHas bLIb 110000 6
18| 80 | 24 | 6 90 120 |Cpenneit Tsoxectu | lpeBecHas IbUTb 120000 6
19|/ 80| 24 | 6 100 130 |Tsoxenas JlpeBecHas nbLIb 130000 6
200 80| 24 | 6 100 140  |Jlerkas JlpeBecHas nbLIb 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
23| 60| 12 | 4 13 20 |Jlerkas A3p030J1b CBUHIIA 40 0,01
241 60| 12 | 4 14 25  |Jlerkas A3p030J1b CBUHIIA 50 0,01
251 60| 12 | 4 15 30 |Jlerkas A3p030J1b CBUHIIA 60 0,01
26| 60| 12 | 4 16 10 |Cpenneii TsbkecTn | A3p030I1b CBUHIIA 20 0,01
271 60 | 12 | 4 17 20 |Cpenneit TspKecTH | AdpO30Jib CBUHIIA 30 0,01
281 60| 12 | 4 18 30 |Cpenneii TshkecTH | Adp030Jib CBUHIIA 40 0,01




291 60 | 12 | 4 19 40 |Cpenneit TspKecTH | ADPO30JIh CBHHIIA 50 0,01
30| 60| 12| 4 20 50 |Cpenneii TspkecTd | A3p030Jib CBUHIIA 60 0,01
3ananue 2. «Pacuer GOPTOBBIX 0TCOCOB»
Omnpenenutb HEO0OXO0IUMYIO MOIITHOCTb SIIEKTPOABUTaTEIIs BEHTHJIATOPA,

obecneunBaroniero 3pGEeKTUBHYIO padoTy OOPTOBOTO OTCOCA BBIICISIONIMXCS U3 BAaHHBI Ta30B JIJIS
33JJAHHOTO TEXHOJIOTUYECKOTO TPOILIecca.
IMopsaaok BbINMOJTHEHNUS 32 JaHUS.

agrwdE

O3HAKOMUTBCS C METOIUKOM.
BriOpath 1 3amucath B OTYET UCXO/IHBIC JaHHbIC BapuaHTa (M. TabII. 5)

OmnpenenuTh KOJIMIECTBO BO3/yXa, KOTOPOE JOJDKHO YIAATISATCS OOPTOBBIMH OTCOCAMH.
Onpenenuth NOTPEOHYIO MOILITHOCTD JIEKTPOIBUraTelIsl BEHTHIATOPA.

[Toxmucark OTYET M CAATh MPETNOAaBATEIIIO.

Tabnuma 5 — Bapuantsl 3aganuii. «Pacyer OOpTOBBIX OTCOCOB)

HcxonHasie nanabie
No TexHomornueckui
Bap. | B,mm | L, M| H, mm| t,, °C| t;,°C | mpouecc no Tabm. | k, K, k, |AP, TIa| ma | ne
2.4
1 750 | 1,2 | 200 85 25 1 1 1 1 300 0,6 09
2 750 | 1,2 | 200 75 15 2 1(075|05| 350 06| 1,0
3 750 | 15| 80 80 20 3 1 1 1 450 |0,65| 0,9
4 1000 | 5 80 100 20 4 11075 05| 400 0,71 0,9
5 1250 | 5 80 95 20 5 1 1 1 350 |0,75| 1,0
6 1000 | 35| 80 75 20 6 12| 075 | 1 500 08| 09
7 750 | 1,0 200 80 15 7 1,2 1 05| 450 [0,85( 1,0
8 500 { 1,0 80 85 25 8 1,21 0,75 | 05| 350 06| 1,0
9 550 { 1,0 80 100 20 9 1 1 1 400 |(0,65| 0,9
10 600 [ 1,2 | 80 95 20 10 11075 05| 450 0,7 10,95
11 500 (1,2 | 80 75 20 11 1,2 1 05| 350 06| 1,0
12 750 | 1,5 120 80 15 12 12| 075 | 1 450 |(0,65| 0,8
13 | 1000 | 8 200 95 25 13 1,2 1 05| 300 0,71 1,0
14 750 | 1,5 200 85 25 14 1107 1 550 08| 1,0
15 650 [ 15| 80 70 15 15 1 1 05| 600 |[0,75( 0,9
16 600 | 20| 80 95 20 16 12| 075 | 1 550 0,8 10,95
17 | 1000 | 3 180 95 20 17 1,2 1 05| 600 [0,75( 1,0
18 | 1000 | 3,5 | 200 | 100 20 18 1,21 0,75 | 05| 600 0,6 | 0,95
19 500 [ 1,0 | 80 80 15 19 1107 1 350 |0,65| 0,9
20 750 [ 1,2 | 80 95 20 20 1 1 1 600 0,710,95
21 500 | 20| 80 95 20 21 1,2 1 05| 350 0,810,95
22 650 | 3,0 | 80 100 25 22 1 0,5 1 350 06| 1,0
23 700 | 15| 120 70 15 23 1,2 1 1 600 |0,85| 0,9
24 | 1250 | 5 200 | 100 20 24 1,21 0,75 | 05| 650 06| 1,0
25 [ 1000 | 5 200 80 20 25 1,2 1 05| 650 [0,85( 0,9
26 750 [ 1,2 | 80 95 20 1 1,21 0,75 | 05| 400 06| 09
27 750 | 1.5 | 200 80 20 2 1 1 1 450 |(0,85| 0,9
28 | 1250 | 10 | 200 75 15 3 11075(05| 500 |0,85| 1,0
29 | 1000 | 8 200 80 20 4 1,2 1 05| 550 [0,05f 1,0
30 [ 1000 | 5 200 75 20 5 1107 1 300 |0,85|0,95




IToBBIIIEHHBIN YPOBEHb

3ananue 1. «Pacyer BBITSKHOTO 30HTa».
Ornpenenutsb

HEOOXOJMMYIO

MOIIHOCTb

[Topsinok BeIMoONHEHUS PabOTHI

. O3HAKOMHTBECH C METOIUKOM.

1
2. BriOpath 1 3amucarh B OTUET UCXOAHBIC JaHHBIC BapuaHTa (M. Ta0II. 8)
3

. OmpenenuTh rabapuTHBIE Pa3Mephl BBITSHKHOTO 30HTA.
4. Omnpenenuth CPEeIHIO CKOPOCTh B IUIOCKOCTH NMPUEMHOIO CEYEHHUs 30HTA U CPAaBHUTH €€ C

PEKOMEHI0BAHHOM.

IEKTPOIBUraTENS

BEHTWJIATOPA,
obecnieunBaroniero 3GQGEKTUBHYI0 padOTy BBITSHKHOTO 30HTA, YCTAHOBIEHHOTO HAJ 3aJlaHHBIM
NCTOYHHUKOM IIbIJICTa30BBIACIICHUS.

5. Ompenenuth 3h(PeKkTUBHYI0 pabOTy BBHITSHKHOTO 30HTAa U MOIIHOCTH AJIEKTPOBUTATEIS.
Haueptuts cxemy TpeOyemMoTo BBITSKHOTO 30HTA.

6. Tlommucarh OTYET U CIIATh MPETIOAABATEITIO.

Tabnuia 8 — Bapuantsl 3a1annii. «Pacder BBITSHKHOTO 30HTa»

Temmepatypa, °C

Ne Bap. AxBwm D, m | BemectBo | H, M | Wy M/c | P, xIla
HNCTOYHHUKA Bo3zlyxa IIOMCUICHUA

1 2 3 4 5 6 7 8

1 484 24 14 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 1,4x1,6 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 SiO2 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 04 310
16 1154 24 2,3 FeO 1,6 0,3 400
17 928 28 1,2x1,4 SOz 1,0 0,3 380
18 726 26 0,9%x0,9 CO 0,6 0,3 320
19 824 24 0,8x1,4 CrOs 0,8 0,6 400
20 768 28 0,7x0,9 MgO 0,4 0,4 300
21 823 23 2,0 TiCl4 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 CO 0,5 0,3 320
25 652 22 0,9x1,2 IMAM 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
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TEMA 3. BEBOITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHUE 7. MEPOIIPUATHUA 110 3AINUTE OT IIYMA

Lesb 3aHATHA: HAYUUTHCS ONPEIEIATh YPOBEHb 3BYKa B paCUCTHOM TOUKE (IIJIOIIAIKa JUIs
OT/bIXa B )KMJION 3aCTPOMKE) OT UCTOUHHUKA IIyMa — aBTOTPAHCIIOPTA, JBMKYLIETOCS 110 YIUYHOM
MarucTpajiy; TOJIIUHY 3BYKOU30IMPYIOIIMX MIPerpaj, o0ecreurnBaroieil CHIKeHue nryma Ha
pabouem MecTe /10 IOMYCTUMBIX BEJIMUUH; ONIPEESATh CHI)KEHHUE 1IIyMa B IPOU3BOICTBEHHBIX
ITOMEILEHUAX IIPU UCTOJIb30BaHUH 3BYKOIIOTJIOAIOIMX MaTEPUAIIOB B 33JAHHBIX YCIOBUSIX.

3HaHMA ¥ yMEHHs, IPHOOpeTaeMble CTYACHTOM B pPe3yJIbTaTe 0CBOCHHS TeMbl
3HaTh: IpUEMBI IEPBOM MOMOIIM, METO/bI 3AIUTHI B YCIIOBUSX YPE3BBIYANHBIX CUTYALIUN
METOJbl 3aIUTBl B YCIOBUSX YpPE3BbIYAMHBIX CHUTYyallMil; NpaBuiIa TEXHUKU O€30MaCHOCTH,
MOKapHOM 6€30MaCHOCTH U HOPMBI OXPaHbI TPyJla Ha IPEAPUATHSIIX
YMerb: HCIOIB30BATH IPUEMBI IIEPBOM NTOMOIIY, METOIbI 3AIIUTHI B YCIOBUAX YPE3BbIYANHBIX
CUTYaLlUH;

CJICZIUTH 32 BBITIOJHEHUEM MTPABUII TEXHUKU 0€30MaCHOCTH, TPOU3BOICTBEHHON CAaHUTAPHH,
MOKapHOM 6e30MacHOCTH U HOPM OXPaHBI TpyZla Ha MPEeIPUATUSIX
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HaunmeHoBanue ¢opMUpYyeMbIX KOMIIETEHIHH

Kon DopMyIMPOBKA

VK-8 CrIoco0eH cO3AaBaTh U MO/ICPKUBATH B TIOBCEHEBHOW KU3HH U B
npodecCHOHANbHON A TETbHOCTH Oe30MacHbIe YCIOBHS KU3HEACITEIbHOCTH IS
COXpaHEHUs MPUPOJHOM cpebl, 00ecTiedeHus] YCTOHUMNBOIO pa3BUTHS O0IIEeCTBa,
B TOM YHCJIE [TPH YIPO3€ U BOSHUKHOBEHUH YPE3BBIYAMHBIX CUTYAllUil 1 BOCHHBIX
KOH(JIMKTOB

AxTyallbHOCTh Te€MbI. OJJHUM U3 OCHOBHBIX HEOJArONPUSITHBIX (PAKTOPOB, BO3AEHCTBYIOIIUX
Ha Pa0OTAIOMMX TPEANPHUATHNA Pa3IMYHON MHIYCTpUH, sBIseTcs myM. B oOmactu GopbOBI ¢
IIYMOM JOCTHUTHYTBI ONPEIEICHHBIX ycnexu. Pa3paboTaHbl KOHCTPYKIIMM MAalIWH, 000pYyAOBaHUS,
MHCTPYMEHTOB C YMEHbBIIIEHHBIMH TapaMeTpaMu IIyMa, OCBOEH BBIITYCK IIYMOBHOPOTIOMIOIAIOIINX
MaTepuaoB, pa3paboTaHbl M JEHCTBYIOT CTaHAAPThl MO0 HOPMHUPOBAHUIO IIyMa, METOJaM €ro
U3MEpEHUs, YCTAaHOBJIEHbl TEXHUYECKHE XapaKTEPUCTUKH Ha OOOpyIOBaHUE, TE€HEPHUPYIOIINE
BBICOKHE YPOBHHU IIyma U T.J. [IoaToMy H3ydeHne 3TOi TeMbl aKTyallbHO.

Teopernyeckas 4acTb

ym - 310 OecnopsIOYHOE COYETaHHWE 3BYKOB PA3JIMYHOM YaCTOThl MU WHTEHCHUBHOCTH,
BO3ZHUKAIOMIMX MPU YIPYTUX KOJIeOaHUSAX B TBEPABIX, KUIAKUX U Ta3000pa3HbIX cpeaax.

CHmxeHue YpOBHSI 1LIyMa, pPacHpOCTPAHSIONIErocs IO BO3AyXy, Hambojee paauKalbHO
MOXXET OBITh OCYILIECTBJICHO YCTPONCTBOM Ha IYTH €ro pacHpOCTpaHEHUs 3BYKOHM3OJUPYIOIIMX
nperpaa. IlpuHUOMI 3BYKOM30JIALIMM 3aKIOYaeTcs B TOM, YTO OoJbllas 4YacTh Majarouieil Ha
Iperpaay 3BYKOBOW PHEPrMM OTpakaeTcs M JIUIb HE3HAYUTeJIbHAas €€ 4acTh MPOHHUKAET Yepes
nperpaay. 3ByKOM3OJSIMEN Ha3bIBaeTCsl OCIa0JIeHHe 3BYKOBOUW DHEPTHU NPH Tepeaade ee depes
nperpamuy.

B mpouecce pa3paboTku IpOEKTOB reHepaIbHbIX IJIAHOB FOPOJIOB U A€TaTbHON MIIaHUPOBKHU
UX pailOHOB MPEAYCMAaTPUBAIOT I'PAJOCTPOUTENBHBIE MEPHI 10 CHUKEHUIO TPAHCIIOPTHOIO ITyMa B
KWUIIOM 3acTpoiike. [Ipu 3TOM yUUTHIBAIOT pACOJIOKEHHUE TPAHCIOPTHBIX MATUCTPAJICH, KUJTBIX U
HEXWIbIX 3/JaHUH, BO3MOXKHOE HAJTUYHUE 3€JICHbIX HACAKICHUH. YUeT 3TuX (pakTopoB MOMOTaET B
OJIHUX cIy4asix 000HTHCH 0e3 CrieHUalbHBIX CTPOUTEIBHO-aKyCTUYECKUX MEPOTIPUSATHI 110
3allMTe OT IIyMa, a B APYTHX — CHU3HUTH 3aTPaThl HA UX OCYILECTBIICHUE.

METO/IUKA PACUETA YPOBHS IIIYMA B )KNJIOM 3ACTPOMKE

3ajaya JaHHOTO MPAKTUYECKOTO 3aHATHS — ONPEIEIIUTh YPOBEHb 3BYKa B PACUETHOM TOUKE
(rutomaaka AJis OT/bIXa B XKUJIOM 3aCTPOKe) OT UCTOUHUKA [ITyMa — aBTOTPAHCIIOPTA,
JBUKYILETOCS 1O YIIMYHOM MarucCTpaiu.

YpoBeHb 3ByKa B pacue€THOU TOUKe, 1BA:

I—pm = Lum - Al—pac - ALgos - ALS@JZ - AL3 _ALs() ) (1)
rae Ly — ypOBeHb 3ByKa OT UCTOYHHUKA ITyMa (aBToTpaHcnopra); ALyqc — CHIDKEHHE yPOBHS
3BYyKa M3-3a €r0 paccerBaHus B MpocTpaHCcTBe; N1bA; AlLg; — CHUXKEHHE YPOBHS 3BYKa U3-3a €r0
3aryxaHus B Bo3nyxe, N1bA, AL;.; — cHmkeHre ypoBHS 3ByKa 3eJIeHbIMU HacaxaeHusiMu, n1bA; AL,
— CHIDKEHHUE YPOBHS 3BYKa 3KpaHoM (31anuem), 1bA; AL, - cHuxkeHne ypoBHS 3ByKa 3JJaHHEM
(nperpanoii), nbA.

B dopmyie (5.1) BausiHue TpaBSHOTO MOKPBITHS U BETPa Ha CHIDKEHUE YPOBHS 3ByKa HE
YUUTHIBAETCSI.
CHuxeHue ypoBHS 3ByKa OT €0 PaCCEUBAHUS B IPOCTPAHCTBE:

ALpac = 10-1g(rn / 1o), 2
rae I'n — KpaTyaiiliee pacCTOsIHUE OT UCTOYHHMKA LTyMa JI0 PACUE€THOM TOUKH, M; Io — KpaTyaiiiee
paccTosiHue MEXAYy TOUKOW, B KOTOPOH ONpeaeNsieTcsl 3ByKOBasi XapaKTEPUCTHUKA UCTOYHHUKA IITyMa,
Y UCTOYHMKH LIymMa, M; lo=7,5 M.

CHuxeHue ypoBHS 3ByKa H3-3a €r0 3aTyXaHUs B BO3/lyXe€:
ALgos = (0sos* n)/100, (3)
T/I€ Clsos - KOOPDUITUEHT 3aTyXaHUs 3ByKa B BO3MIYXE; (eos = 0,5 1BA/M.
CHMxeHMe ypOBHS 3BYKa 3€JIEHBIMU HACAXKICHUSIM:
ALeox = Qen B ) (4)



TJI€ Ofsen— MIOCTOSIHHAS 3aTYXaHUS IIYyMa; Qsen = 0,1 1BA; B — mmprHa MoJI0Ckl 3eJIEHBIX
HacaxJeHuii; B = 10 M.



CHmxeHue ypoBHS 3ByKa IKpaHOM (31aHueM) AL,, 3aBUCUT OT pa3HOCTH JUIUH TyTeH
3BYKOBOTO Jiyda, O M (Tabi. 1).
Tabnuma 1 — 3aBUCUMOCTh CHIDKEHUSI YPOBHS 3BYKa OT Pa3HOCTH JJIMH ITyTeH 3BYKOBOTO

ayda.
o 1 2 ) 10 15 20 30 50 60
AL o5 14 16,2 18,4 21,2 22,4 22,5 23,1 23,7 24,2

PaccrosiHrem OT UCTOUHHMKA IITyMa U OT PACUETHOM TOUYKU JI0 TOBEPXHOCTU 3€MJIA MOYKHO
npeHedpeysb.

CHIKeHHe 1yMa 3a 9KpaHoM (3/1aHUeM ) TPOUCXOIUT B Pe3ybTaTe 00pa3oBaHuUs 3BYKOBOM
TEHH B PaCYETHOM TOYKE U OTHOAHUS SKpaHa 3BYKOBBIM JTYYOM.

CHikeHue nryma 31anueM (mperpajioit) o0ycaoBICHO OTPAKEHUEM 3BYKOBOM YHEPTHU OT
BEPXHEW YaCTH 3/1aHHUS:

AL 50 = KW,

rae K — xoaddunment, 1bA/M; K= 0,8...0,9; W — tonmuna (1uupuHa) 37aHus, M.

JlommycTuMBIN ypPOBEHD 3BYKa Ha IUIONIAJIKE JIJIs OT/IbIXa — He Oosiee 45 nbA.

)

PACYET CPEACTB 3ALIIUTHI OT IIYMA
[Ipu konebaHMSAX YACTUI[ CpeAbl B HEHl BO3HMKAET IMEPEMEHHOE JaBJICHHE, Ha3hIBAEMOE
3ByKkoBbIM JnaBieHueM P (Ila). YpoBeHb 3ByKOBOro AaBiieHus, W3MepsieMblil B genubenax (ab),
ompenensercs mo dopmyne Ly = 20 1g(P/ Po), rae Po = moporoBoe 3BYKOBOE JIaBJICHUE, PABHOE
2-10° Ia.
Jlis 4acTOTHOM XapaKTepUCTHKHM IlymMa 3BYKOBOM Juana3oH pa3OMBalOT Ha OKTaBHbBIE
MIOJIOCHI YaCTOT, T/I¢ BEPXHsIsI IpaHUYHas yacToTa fy paBHaA yaBoeHHOM HIkHEH yacTote fy, T.¢. T/ fy

= 2. OKTaBHas 10JI0CA XapaKTEePU3yeTCsl CPEAHEreOMETPUIECKOl YacToToii fep = f, =4/ f; 1,

¢
YpOBEeHb 3BYKa - 3TO M3MEPEHHOE 3HAYCHHUE IIyMa C YYETOM KOPPEKIUH, MPUOIHKCHHO
OTpaXKarolIe YyBCTBUTEIBLHOCTD YEIOBEYECKOT0 yXa (10 IIKaje amIiep IryMoMepa), H3MepseMoe B
neruoen-ammepax (1bA).
YpOBHHM 3ByKa W 3BYKOBOT'O JIAaBJICHHUS B OKTABHBIX YaCTOTAaX JJII OCHOBHOTO 000PYIOBAHHS
METaJLTyPrHUeCKOT0 MIPOU3BO/ICTBA MPUBEICHBI B TA0M. 3 .

Tabmuma 3 — VYpoBeHb 3BYKOBOTO JaBJEHUS B pabodeil 30HE IPOMBIIUICHHOTO
000pyIOBaHUSA
No VYpoBHHU 3BYKOBOTO JaBlieHus, 1b, B OKTaBHBIX YpoBHH
H/l_'[ HanmeHnoBanre 000pymoBaHus |0J0CaX CO CPEeIHEreOMETPUYECKUMU yacToTaMu, I'I1| 3ByKa,
31,5 [ 63 [ 125 250 [ 500 [ 1000{2000]4000]8000| AbA
1 [JCII (5 1) 107 | 118 | 119| 112 | 116 111|103 | 97 | 65 118
2 |Kouseptep (100 1) 88 | 95 | 100 103 | 107 | 107 | 107 | 103 | 96 111
3 |ACII (200 1) 103 | 127 | 125| 123 | 129 | 123 | 120 | 114 | 103 126
4 |MonoTkoBas IpoOuIKa 98 | 106|108 | 107 | 106| 102 | 98 | 95 | 87 108
5 |(BenTmisnus mexa 99 | 110 113|121 | 119 118|117 | 117 114 126
6 |Maprenosckas neus 300 T 97 | 103|103 | 107 | 104| 107|102 | 95 | 81 109
7 |KonmakoBas meds 94 | 97 | 108|107 | 109|109 | 105| 9 | 88 113
8 |HarpeBatenbHast neyb 97 |100|104|104| 97| 95| 88 | 81 | 71 107
9 |Arperar pe3ku JucTa 94 |105(108|110| 11 | 112|113 | 115|114 116
10 (Cran 450, knetb 92 |108|110| 110| 108| 105|101 | 94 | 95 114
11 |VYuacTtok ¢hopMOBKH 94 | 110|109 103 | 110| 111 | 105 | 104 | 102 112
12 |Y4acToK OYUCTKH JIUTHS 93 | 101|103 107 | 113| 116 | 113 | 106| 96 109
13 |Yyacrok GeryHoB 93 |100(|103|102| 97| 90 | 88 | 85 | 79 97
14 |Y4acTok mIapoBBIX MEJIHHHUI 98 | 101|103 | 104 | 107| 110 | 109 | 104 | 95 112




15 |HuepumonHas perierka 91 | 111 113 113|118 117|117 |110| 101| 121
16 |Tepmuueckas neyp 94 |103| 110| 108| 107| 99 | 85 | 81 | 80 108
17 |Kongeptop (350 1) 9 | 103 | 103| 107| 104 | 107|102 | 95 | 81 109
18 |MaptenoBckas neus (600 1) 99 |102| 103|102 | 102|101 | 100 | 101 | 100| 109
19 |Arperar npomoJIbHOM pe3KH 91 | 115| 114| 115/ 118 | 115| 114 | 106 | 108 | 116
20 |Apo6Gwika JIP-10 88 | 106 | 108 | 107| 106|102 | 98 | 95 | 87 108
21 |BeHTHISIIMOHHAS KaMepa [exa 91 | 110 113 121| 119|118 | 117|117 | 114 126
22 |OceBoi BEHTUIISITOP 88 | 97| 98| 93 |101| 96 | 88 | 89 | 90 98
23 |BenTunstop 06-900 83 | 95| 97| 94| 98| 95| 83 | 82 | 85 96
24 |Bentunstop BYIT 82 | 96| 93| 89| 94| 92| 8 | 81 | 83 99
25 |Pagmanbhbii Bentusrop BI[-4-70 | 85 | 97 | 88 | 89| 91 | 87 | 84 | 79 | 78 96
26 |BII-4-75 87 | 98 | 92| 92| 93| 90 | 8 | 79 | 76 97
27 |Bentunstop BKP 82 | 90| 92| 89| 91| 88 | 8 | 8 | 77 94
28 |Bentunstop BB/ 84 | 88| 93| 90| 92| 87 | 82 | 78 | 75 95
29 |ACII (101) 98 |109| 111| 109| 110|100 | 97 | 91 | 85 112
30 |beryHbl cMecHuTeNbHBIE 86 | 108 | 104| 104| 113| 99 | 95 | 86 | 79 109
31 |Peayktop CM-15 95 | 101 103| 104| 107 | 110 | 109 | 104 | 95 113
32 |lllapoBast MenbHUIIA 94 | 99 | 115]| 117|123 | 123|121 | 117 | 107| 121
33 |PeaykTop CM-174 91 | 99 | 101| 102| 107| 99 | 98 | 88 | 89 112
34 |ACIT (3 1) 98 | 107 | 105| 107| 106|101 | 100 | 97 | 88 108
35 |BwIOMBHas pemieTka 95 |108| 115| 111| 113|112 | 113 | 106 | 96 118

CH 2.2.4/2.1.8.562-96 «lllym Ha paGouyem MecTe, B MOMEUICHUAX KUIIBIX, OOIECTBEHHBIX
3MAHWIA W HAa TEPPUTOPUHU >KUJIOH 3aCTPOUKH», YCTAHABIMBAIOT TPEACIHHO JOMYCTUMBIC YPOBHH
MMOCTOSTHHOTO IITyMa, KOTOPBIX ITPH NEHCTBUHM Ha pabOTAOIIETO B TEYCHHE 8-4acCOBOTO pabodero JIHS
HE MMPUHOCHUT BpeIa 310pOBbI0 (Tabi. 4).

Tabmuua 4 — IlpenenbHO JOMyCTUMBIE YPOBHU 3BYKOBOTO JaBIICHHS, YPOBHS 3BYKa
SKBUBAJICHTHBIC YPOBHU JIJIsl OCHOBHBIX BHJIOB TPYIOBOH JCATEIBHOCTH

YpoBHHU 3ByKOBOTO J1aBjieHus, 1b, B YpoBHu
No . OKTaBHBIX T0JI0CAX YaCTOT CO 3BYKa,
Bun tpynoBoii nestensHOCTH
1/ CpeIHEreOMEeTPUYECKUMHU YacToTaMH, ['11 nbA

31,5| 63 | 125]250|500( 1000| 2000{ 4000{ 8000

TBOpquKaﬂ ACATCIIbHOCTDb, PYKOBO A
pa60Ta C INOBBINICHHBIMHU Tpe60BaHI/I$IMI/I,

1 86 | 71| 61| 54|49| 45| 42 | 40 | 38 50
IPOrpaMMHpPOBAHKE, IIPETIOIaBaHNe U
oOyueHue
BricokokBanuduipoBannas padora,

9 paboure MecTa B IOMEUICHUX LEXOBOTO 93 | 791 701 681581 55 | 52 | 52 | 49 60

yIIPaBJIEHYECKOTO arnmapara, B
nabopaTopusix

PaGoune MecTa B TIOMEIIEHHUIX
TUCTIETYEPCKON CITyKObI, KaOWHETaxX 1
IMOMENIEHUIX HAOIIOIeHUS U

3 |/MCTAHIMOHHOTO YNPABICHUS C peueBoit 96 | 83| 74! 68163 60| 57 | 55 | 54 65
CBSI3bI0 TIO TeNe(hOoHY, B TOMEIIEHUSIX
MacTepOB, B 3a1ax 00pabOTKU
nH(OPMAIIUY HA BBIYUCIUTEIHHBIX
MalIrHax




Paboune mecra 3a mynpTamMu B KaOMHaX
HaAOIIOICHUS U TUCTAHIIHOHHOTO

4 |ympaBneHus 0e3 pe4eBOi CBSI3M 110 103 (91| 83| 77|70| 68 | 66 | 66 | 64 75
TeneoHy, B TOMEIICHHUSX JTabopaTopuit
C IIIYMHBIM 000pYyI0BaHHEM

Brinonnenue Bcex BUAOB paboT (3a
UCKJIIOYEHHEM NIEPEUUCIICHHBIX B MIl. 1-
5 |4) Ha IOCTOSTHHBIX pabOYMX MECTax B 107195|87(82|78| 75| 73 | 71 | 69 80
MIPOU3BO/ICTBEHHBIX MOMEIIEHHUSIX U Ha
TEPPUTOPUHN NTPEATIPUATHI

CHueHue YpOBHS IIyMa, pacHpOCTPaHSIONIErocs MO BO3JIyXy, HaumbOojee paauKalbHO
MOXXET OBITh OCYILIECTBJICHO YCTPONCTBOM Ha IYTH €ro pPacHpOCTPaHEHHUs 3BYKOM3O0JIHPYIOLINX
nperpaa. IlpuHUOMN 3BYKOM30JIALIMM 3aKIOYaeTcs B TOM, YTO OoJbllas 4YacTh Majarouieil Ha
Iperpaay 3BYKOBOW PHEPrHMHM OTpPaXKaeTCs W JIUIIb HE3HAYUTEJIbHAs €€ 4acTh MPOHUKAET 4epes3
nperpany. 3ByKOM30JIILMEN Ha3bIBae€TCs OciabiieHue 3BYKOBOM SHEPruM INpH IMepeaaye ee yepes
Iperpajy.

3BYKOM30JUPYIOIIasi CIOCOOHOCTh MaTepHalia U KOHCTPYKIIMM OLIEHUBAeTcs B Jeruoenax u
ompenensiercs mo popmye:

R =10lg E (6)

P

r71€ Puax - aKyCTHYECKasi MOIIHOCTh, MaJaoas Ha nperpany, Bt; Pnp - akycTHUeckas MOUIHOCTD,
npouiemas yepes nperpaay, BT.

MexaHu3M mepefaydl 3ByKa 4Yepe3 OrpakJIeHUs COCTOMT B TOM, 4YTO 3BYKOBas BOJIHA,
najampolas Ha OrpaxJeHHue, MPUBOAUT €ro B KojeOaTelbHOE [BIKEHHE C YacTOTOH, paBHOM
4acTOTe 3BYKOBBIX KoJiebaHuil. B pesynbraTe orpakjeHue CTaHOBHUTCS HCTOYHHUKOM 3BYyKa U
W3JIy4aeT €ro B OKpyxXaromyrw cpeny. KonumyecTBo mpoieamiel 3ByKOBOM SHEPrUM pacTeT ¢
yBEJIMUEHUEM aMIUIMTYAbl KoseOanuil. Kpome Toro, xapakrep W 3HAY€HHUS 3BYKOU3OJISILIMU
OTpaKJICHUS B 3HAUUTEIHHON CTEMEHH 3aBUCIT OT YaCTOTHI MaJIA0IET0 3BYKa.

3BYKOU3OJISAIUS ABYXCIONHBIX OTPaKJICHUI C BO3AYIIHBIM MMPOMEXKYTKOM MEXK]y CTCHKaMU
¢ dexTuBHEE OJHOCIONWHOW Mperpajabl PaBHOM MacChl. 3BYKOW3OJSAIUS JBOWHBIX OTPaXKICHUN
MOMUMO (aKTOPOB, OMPEACISAIONIUX €€ Ui OJHOCIOWHBIX OTpaXKJIEHUM, TakXKe 3aBHUCHUT OT
TOJIIUHBI BO3AYIIHOTO MPOMEXYTKa M COOTHOIICHHS MOBEPXHOCTHOM IIOTHOCTH Ka)XJOTO W3
OTPAXKICHUM.

[Tox 3ByKOTOIJIOIIEHHEM MMOHUMAIOT CBOMCTBO MOBEPXHOCTEH yMEHBIIATh MHTEHCUBHOCTH
OTPaXEHHBIX MMM 3BYKOBBIX BOJH 3a CUeT MPeoOpa30BaHMsI 3BYKOBOW JHEPrHH B TEIUIOBYIO.
KoadduimeHT 3BYKOMOTIONMIEHUST XapaKTePU3yeT MOTEPI0 SHEPTHMHM HpU OTPAKEHUU 3BYKOBOM
BOJHBI OT TBepAod moBepxHOCTU. KoaduiueHT 3BYKONOINIOMIEHUS 3aBHCUT OT CBOWMCTB
MOBEPXHOCTHU, YaCTOTHI 3BYKA U YTJia Ma/IeHUs 3BYKOBBIX BOJIH.

Haubonee pacnpocTpaHeHHBIMH 3BYKOTOTJIOMIAIOMIMMH MaTepHUaaaMy SIBIISIOTCS MOPUCTHIC
BOJIOKHHMCTBIE W3JENHs U MaTepUalbl, 3aKpHIThIE CO CTOPOHBI MOMEIICHHS MepPOPUPOBAHHBIMU
SKpaHaMHU, KOTOPBIE 3aUIUIIAIOT 3BYKOMOTJIOIAIOIINNA MaTepral OT MEXaHUYECKUX MOBPEKICHUN U
o0ecreunBarOT yAOBJIETBOPUTENBHBIM JEKOPATUBHBIM BHI. TOJNIIMHA 3BYKOIOTJIONIAIOIIETO
Matepuana cocrasisieT 50...100 mm.

3BYKOMOTJIOMIAOIINE OOMUIIOBKA OOBIYHO pa3MENIaloT Ha TMOTOJNKE W cTeHax. [lmomans
oOpabaTeiBaeMON MOBEPXHOCTU IJIsI JOCTHKEHHS MAaKCUMAalIbHO BO3MOXKHOTO 3(dexTa IoKHA
cocTaBiATh He MeHee 60 % oOmeil miuomianu noBepxHocTed. [Ipm HE0OXOAMMOCTH CHUXKEHHUS
IIyMa TMPEUMYIECTBEHHO B 0O0JIACTH HHM3KHUX YacTOT 3BYKOTMOTJIOMIAIOIINE MaTepuaibl CIeTyeT
pacnionarate Ha paccrosstHuu 100... 150 MM OT MOBEPXHOCTH CTEH, OCTAaBIsAA MEXAY MOTOJKOM U
CTEHOM BO3IYIIHBIN 3a30p.

da



Pacyer 3ByKOM30/IMPYIOIIHUX YCTPOMCTB
3BYKOM30JISIIUS OTPAaXIACHUH (CTEH, KOXKYXOB, 3KpAaHOB) JIOJDKHA 00ECIeurnBaTh CHIDKEHHUE
Inryma Ha pabouumx MecTax J0 YpPOBHEH, JOIYCTUMBIX IO HOpMaM, BO BCEX OKTaBHBIX I0JIOCAX CO
CpeIHEreOMEeTPUYECKUMHU YacToTaMu. TpedyeMasi 3BYKOM3OJSAIHS Ry pacCUMTHIBACTCS OTAEIBHO
JUIA KaXJI0M KOHCTPYKIIMM IOMELIEHUs (CTEHbl, OKHA, MEPEKPBITUS U JIp.) U JUId KaXJIO0H u3
YKa3aHHbBIX OKTaBHBIX II0JIOC IO CIEAYIOIUM (POpMyIaMm:
- IPY IPOHUKHOBEHUH IIIyMa U3 OAHOTO ITIOMEIIEHUS B PYyroe:

R,,=L-10lgA+10lgS -L,, +10lgd; 7
- IPY IPOHUKHOBEHUH IIIyMa € PUJIEralolIed TEPPUTOPUH B TIOMEILIECHNUE:
R.s =L-10lgA+10lgS —L,, +10lgd+6; (8)
- IIp¥M IPOHUKHOBCHHMH IITyMa U3 NOMCIICHUS Ha MPUICT A0 YIO TEPPUTOPHIO:
R, =L+10lgS -15Igr — L, +10lgd-11; 9)
- IIPY UCHOJIb30BAHUH 3BYKOM3O0JIMPYIOINX KOXKYXOB:
Ry =L—L,, —10lga +5, (10)

rjae L - okTaBHBIN ypoBEHb 3BYKOBOT'O JaBJICHUs B IOMEIEHUH, 1b; B - MOCTOSHHAS 3alUIIIaeMOT0
OT IIyMa TIOMEIIEHHs, M2, S - TIIONIaabh OTPAK/IAIOIEH KOHCTPYKINH, Yepe3 KOTOPYIO MPOHHKAET
IyM B TOMemieHHe, M2, Lyon - JOMYCTHMBIH OKTaBHBIH ypOBEHb 3BYKOBOTO JABJICHHS B
3aIMIaeMOM TIOMEIIEeHNH, 1b; 7 - o0Iee Yucio orpakAar0IINX KOHCTPYKIIMN WA UX DJIEMEHTOB,
yepe3 KOTOpble TPOHWUKAET IIyM (KOJWYECTBO CTE€H, OKOH, JBEPEH); I- pacCcTosiHUE OT
OTPaXJAIOIICH KOHCTPYKIIMM JO HWCTOYHHMKA IIymMa; O- KOI(PPHUIMEHT 3BYKOIMOTJIOMICHUS
BHYTPEHHHUX MOBEpXHOCTEH Koxyxa (a = 0,5...0,7).
[TocTosiHHAs mOMeleHHs B B OKTaBHBIX [10JI0CaX YaCcTOT OMpenensiercs no popmyne:

B = Biooop (11)
rae Biooo - MOCTOSIHHAS MOMEIIEHU Ha cpeaHereoMmerpuyeckoil yacrore 1000 I'u, onpenensemas
mo Tabi. 5 B 3aBUCUMOCTH OT oObeMa V M THIA TOMEIICHUS, |l - YAaCTOTHBIM MHOXXHUTEIb,
omnpenesieMbIi 1o Tad. 6.

Tabmuia 5 — Onpenenenre MoCTOSTHHON MTOMEIICHHS

Onucanue nomMeneHus Biooo
C HEeOOJIbIINM YHUCIIOM rofei (MeTaiuTyprudyeckoe MIPOU3BO/ICTBO, V/20
MeTai000padaThIBalOIIKE 11eXa, MAIIMHHBIE 3aJIbl U T. I1.)
C xecTKOW MeOelp0 U OOJIBIIUM YHKCJIOM JIFONEH WM ¢ HEOOJIBIIMM YHCIIOM JIFOOEH U V/10
MSTKOM MeOenbto (mabopaTopuu, KaOUHETHI, 1epeBO0OpadaTHIBAIOIIUE IIEXU U T. T1.)
C OOJIBIIIUM YHCIIOM JIFOJCH W MATKOH MeOenblo (KOHCTPYKTOPCKHE OIOpOo, ayauTOPHH V/6
y4eOHBIX 3aBEICHUIN, OTIEPATOPCKUE U T.I1.)
[TomerieHus co 3BYKOIMOTIOUIAIOIEH 0OIUIIOBKOM MTOTOJIKA M YAaCTH CTEH V/1,5

Ta6Jmua 6 — 3HayeHHsT YaCTOTHOTO MHOYKHUTES 58

O6bem OxTaBHBIE M0JIOCHI YACTOT CO CPEAHET€OMETPUUECKMMH YacTOTamMu, 111
noMelenus, 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 14 1,8 2,5
200... 1000 0,67 0,65 0,62 064 | 0,75 1,0 15 2,4 4,2
bonee 1000 0,52 0,5 0,5 0,55 0,7 1,0 1,6 3,0 6,0

3BYKOI/130J'I$II_[I/I$I CIUIOIITHOM nperpajabl YMCHbBIIACTCA HpPU HAJIUYNU B HEel OKOHHBIX H
ABCPHBIX IPOCEMOB U OIIPECACIIACTCA KaK:

R =10Ig[1+ (S, / S, )(10%1RRe) 1], (12)
rac Rc y Ro - 3BYKOU3O0JAIUsA COOTBCTCTBCHHO FJ‘IyxofI 9aCTU CTCHBI U OKHA WJIK JABCPLIO B IIaHHofI
OKTaBHOM IIOJIOCE 4aCToOT, I[B; So - Iiomanab OKHa WK IBEPH, Mz; Sc - IJiomajab CTCHBI, BKJIOYasd
OKHO WJIA ABCPb, M2.

BosmoxxHoe CHUKCHUC  3BYKOHM3OJISIIHUU HCO6XOI[I/IMO YUYUTBIBATH npu pacyere




3BYKOU30JIUPYIOIIUX YCTPONUCTB IIyTEM YBEJIUYEHUs TpeOyeMOil 3BYKOU3O0JISILIMY HA 3Ty BEIUYMHY.
Omnpenensior TOJIMHY Marepuayia OJIHOCIONHOrO orpakaeHus h i MakCHMaibHOTO
3Ha4YeHUs TPeOyeMOi 3BYKOU3OJISILIUY 110 popMyIie:
Ry = 20 Igph + 20 Igf- 47,5, (13)
rue f - gacToTa 3ByKa, COOTBETCTBYIOIIAS MAaKCUMAJIbHOMY 3HAUYCHHIO TPEOyeMOii 3ByKOU3OJISIINH,
p — IIOTHOCTh MaTepUana 3ByKOU30ISIMH, KI/M .

Pacuer 3ByKONOTJIOMIAO KX YCTPOiiCTB

CHIDKEHHE IITyMa 3BYKOTIOTTIONIAOIIAM MATEpHAIIOM OIpeensercs ro GopmMyre:
AL =10lg B.ys (14)

Ay
r7ie B - OCTOSsIHHAS TOMEIISHHUS 10 00paObO0TKH 3BYKOTIOTJIONIAIOIIMM MaTEPUAIIOM, OIIPEEIIETCS TI0
dopmyre (5.11); B1 - mocTosiHHAs TOMEIIEHUS 1OCie 00paObOTKH MOMEIIEHHSI 3BYKOIOTJIONIAIONTAM

MarepuaioMm; Yy U Y1 - kKodpduuuentsl muddy3HOoCTH 10 W Tociie 00pabOTKH TMOMEIIEHUs,

omnpenensieMble 1o puc. 1.
B ta6n. 8 mpeacraBneHsl K03PGUIIUEHTHI 3BYKOTIOTIIOMIEHHS Han0oJiee pacrpoCTPaHEHHBIX
3BYKOTIOTJIOIIAIOIIAX MaTEPHAIIOB.
Tabmuma 8 — KoahduimeHT 3ByKOOTIIOMICHUS pa3IHYHBIX MaTEPHAJIOB.

Marepwuan, n3nenue, KOHCTPYKIHSL, KoadduueHT 3ByKONOTIIOMEHUS Ologn TIPU
No A3MEDEL Tommn N o
i p P v, vy | CPEAHETEOMETPHHIECKOH aCTOTE OKTABHOU MONOCEI
’ 31 | 63 | 125| 250 | 500 {1000{2000|4000 {8000
1 |Mmuot mapxu TIA/O ¢ neckBosnoji 20 [0,01/0,02|0,03]|0,17|0,68|0,98|0,86| 0,45 | 0,20
niepdoparueit pazmepom 500500 mm
2 |ITnuter mapku I[TA - C 20 10,01(0,02(0,05(0,43|0,98(0,90(0,79|0,45(0,19
3 ﬁi‘;:fa“mm“e akycrieckue 20 |0,15|0,02|0,05(0,21|0,66|0,91|0,95|0,89|0,70
4 | AxycTHYECKHE TUTUTHI K AKMHHHT 20 0,1510,02| 0,110,301 0,85/ 0,90|0,78|0,73| 0,59
5 |AKyCTHYECKHE TUTUTHI « AKMHUTPaH» 20 0,1510,02|0,11|0,30|0,85|0,90|0,78|0,78| 0,59
g |[lmmra ATl rancosasc 20 |001|003]0,09|0,26]|054|094|0,67|040{0,39
3aI0JIHCHUEM M3 MHUHEPAIbHOMN BaThI
7 |MuHepanoBaTHas IIUTA 60 0,0110,01{0,31{0,70|0,95|1,00|0,69| 0,50 0,30
8 |Crexnorkans tuira J-01 60 0,05/0,10{0,31/0,70|0,95|0,69|0,59| 0,50 0,30
9 |CrasnibHOM BOMIOK 30 (0,15{0,30|0,35|0,36|0,40|0,50|0,75]|0,70| 0,68
10 |ITpocedHO-BBITAKHOM JIUCT 2 0,2010,30|0,35/0,36/0,40|0,50|0,75| 0,70 0,68
11 |ITpocedHO-BBITSKHOM JIUCT 60 0,1510,250,30|/0,35|0,45|0,80|0,85| 0,96 | 0,95
12 | CynepToHKO€ CTEKIOBOJIOKHO 100 (0,10(0,15|0,47|1,00(1,00|1,00|1,00|1,00|0,96
13 |1 nicoBas muTa, nephopaus no 6 |0,02|0,03|042|082|081|0,69|0,58|0,59]0,58
KBaJIpary
14 | IPOCCUHO-BHITAKHO JTHCT, 2 10,35|0,50(0,93|1,00|1,00|1,00{1,00|1,00]1,00
nepdoparus 74 %
15 E;Ifg’IiPHPOBaHHa" ATIOMUHHCBAA 25 10,10]0,12]0,23/0,90|1,00|1,00|0,97| 0,97 0,92
16 |IIpommBHbIe MuHepanoBaTHbie 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¢ dunnenta 1uddy3HOCTH Y OT MOCTOSHHON MomeleHus: B
Y TUTOTIIATU OTPAXKIACHUS Sorp

[MocrostHHAs TOMEIIEHUS TOCIie 00PabOTKH 3BYKOTIOTIIONIAIOIINM MAaTEPHUATIOM OTIPEICIISIOT
o hopmye: . .
bopuy . R+AR
A = : (15)
L l-a
rie A - CyMMapHOE 3BYKOMOTJOIIEHHE OTrPaKHAIOIIMX KOHCTPYKIHMH, M2, OHpefenseTcs o
hopmyiie:
R=a(Sy — S ) (16)
rae o - cpeaHuil Ko3(hGUIHMEHT 3BYKONOTJIOMICHUS OTPaXXIAIOUIUX KOHCTPYKIUM; Sorp U Soon -
TUTOIIAIA OTPAKIAIONINX M 3BYKOMOTJIOIIAIONIMX KOHCTPYKIIUI, ONIPEeNIIeMbIN TI0 (hopMmyIie:

AlS,;
a=—"" (17)
AlS, +1
AA - 3ByKOTIOTJIONIEHHE 3BYKOTIOTJIONIAOIINX KOHCTPYKIIHNA:
AA = 0lo6a So6a- (18)
3HadueHusT KOA(hUIMEHTA Oogn MPEACTABICHBI B TaOl. 26; o1 - KOIPPUIIUEHT

3BYKOTIOTJIOIIEHHUSI TIOMEIICHUSI CO 3BYKOMOIVIOIIAIOIIMMHU KOHCTPYKLUMSAMHU, PAaCCUUTHIBACTCS IO
bopmyre:
o1 = (AR+ R)/ Sy (19)

Bomnpocs! u 3axanus:

bazoBeIi1 ypoBeHb
3ananue 1. «Pacyer ypoBHs HIymMa B 5KUJI0i 3acTpoiike»

Omnpenenuth ypoBEHb 3ByKa B pacueTHOW Touke (MUIOLIaJKa A OT/AbIXa B KHIIOU

3aCTpOiKe) OT UCTOYHMKA [IyMa — aBTOTPAHCIOPTA, IBUXKYILErocs M0 YIUYHONW MarucTpay.
ITopsiiok BbINOJTHEHUsI padoThI

1. O3HaKOMHTBHCS C METOJUKON pacuera
2. BbiOpaThb U 3amucaTh B OTYET UCXO/HBIC JJAHHbBIC BapuaHTa (cM. Tal. 2)
3. B coOTBETCTBUU C JaHHBIMU BapHaHTa ONPEICTUTh CHU)KEHUE YPOBHS 3BYKa B PacUETHOI TOUKe
U, 3Has YpOBEHb 3BYKa OT aBTOTPAHCHOPTa (MCTOYHHK Iyma), mo ¢opmyne (1) HallTH ypoBeHb
3BYKa B )KMJIOM 3aCTpOMKE.
4. OnpenenuB ypoBeHb 3ByKa B >KMJIOM 3acTpoOiike, ceiaTh BBIBOJ O COOTBETCTBUH PACUETHBIX
JAHHBIX JOIYCTUMBIM HOpMaM.



5. Iloanmucate OTYET M CAATH MPENOIABATENIO.

Tabnuua 2 — BapuanTsl 3ananmii. «Pacder ypoBHS Iryma B )KHIIOH 3aCTPOHKE»

Bapuant Paccrosinue o Paznocts mimH TommuHa YpoBeHb 3ByKa
pacyeTHOM TOUKHM | IyTel 3BYyKOBOTO | (LIMpHUHA) 3TaHUS OT UCTOYHUKA
h ,M ayda o, M W, m L. ., nba
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

3ananme 2. «Pacuyer 3ByKOM30/IMPYIOILHX YCTPOHCTB»
PaccuuTarh TOMMHY 3BYKOM30JIMPYIOLINX Mperpas, odecrneunBaronieil CHIKeHre myMa Ha
pabouem MecTe /10 IOMYyCTUMBIX BETHYHUH.
ITopsinok BeINOJIHEHHA PA0OTHI

1. O3HaKOMHTBCS C METOJUKON pacuera
2. BbliOpaThb u 3amucaTh B OTYET UCXO/HBIC JaHHbBIC BapuaHTa (cM. Tab. 7)
3. B cOOTBETCTBUM C JaHHBIMU BapuaHTa OINPEEIUTh TPEOYEMYIO 3BYKOM3OJISIMIO [T 3aJaHHOTO
paboyero mecra.
4. OmpenenuTs TONIUHY 3BYKOU30JUPYIOLIEH Mperpaasl A 3aaHHBIX YCIOBUH.
S. [lonmucatk OTYET M cAaTh NPENOAABATEIIO.
Tabnuua 7 — Bapuantsl 3ananuii. «PacdeTr 3ByKOU30IUPYIOMIUX YCTPOUCTB

|N9| Hcrounux | Pa3mepsl | Xapaxkrep | Marepuain |HJ'IOTHOCTB| IIpumeuanue




Bap ryma H30JIUPYEMOTO U30JIUPYEMOTO KOHCTPYKIIMY | MaTepuana
MTOMEIICHUS, M TIOMEIIICHUS r/em®
1 2 3 4 5 6 7
1 |VYuactoxk ACII 36x18x6 Jlabopatopus Kupning 1,6
2 |Konseprop 84x18x8 [TpousBoacreennoe | JKene3obeto 26
MIOMEIIICHUC H
3 |ACII (200 1) 18x6x6 AZIMMHHCTDATUBHbIC Kuprnu 1,6 OxHa S = 3 M?
CITYKOBI
MonoTtkoBas Hamaane
4 24x12x6 Omnepatopckas Kuprma 1,6 IBEpU
TpoOumIIKa )
S=4wm
Bentunsiiimonna
5 |7 30% 248 [TpousBoacTennoe | Xenezobero 26
KOHBEPTOPHOTO MIOMEIIICHHC H
exa
MapteHnoBckas
6 neus (300 1) 18x9x6 JlabopaTopus Kuprma 1,6
7 KonmaxoBas 38x21x9 [TpousBoacTBeHHOE Kuprua 16
eYb MIOMEIIICHHE
8 HarpeBarenpnas 18x9x6 Jucneruepckas Knprm 16 (21<Ho ,
neyb ciryxo0a S=6wm
9 |Peska nucra 8x6x4 IT aBlie K 1,6 Oxio § =3 m°
Ka JIUCT. xBx yIABT YIPABIICHHUS UpIuY : Bepb S = 2 M2
10 | Cran 450 15x6x6 Katuna Knprina 16 | OxnoS =42
HaAOJIIOIEHUS
11 VYuyacTtok 18x9x6 KonctpykTopckoe Knprm 16
(hopMOBKH Oropo
12 Yyactok 21596 [TpousBoacTeenHoe | XKenezobero 26
OYHCTKHU JIUThS MOMEIICHUE H
13 Y9acTOoK 38x18x8 Aucneriepckas Kupnunu 1,6 OkHo S = 8 M?
OeryHOB cimyx0a
Y4acTOK Koncrpykropckoe | XKene3obeto
14 |mapoBsIxX 12x6x4 PYKTOPp 2,6
Oropo H
MEJIbHHUIL
15 WNuepumonnas 9%6x6 AJMUHHUCTPAaTUBHOE Kuprua 16 JBeph S = 3 M2
peleTka MOMEIIICHHE
16 Tepmuueckas 21x12x8 [IpousBoacreenHoe | XKenezobeto 26
neyb MOMEIIICHUE H
KouBepTopHbIii HapY)KHFIe 3aBojcKas Kenezobeto Oxna S =120
17 ox CTEHBI: TeDDITODIS " 2,6 2
B 68x21x10 PpITOP
Konseprop — 2
18 eMKOCTEIO 350 T 21x9%6 [TyneT ympaBnenus Kupnnu 1,6 OxHo S= 12 m
19 | ACII (200 T) 12x9x6 JlaGoparopust Kupnnu 1,6
20 MapreHoBckas 15x6x6 Hucneruepckas XKenezobeto 26
neys (600 1) ciryxo0a H
Arperar Kabuna
21 |mpoaobHOM 21x9x6 Kupnng 1,6 OkHO S = 6 M?
HaOIIOAEHUS
pe3Ku
22 | Yyactok 12x9x4 JlaGoparopust Kupnu 1,6




npoonenus JIP-
10
Bentuisiiinonxna
s [IpousBoacreenHoe | XKenesobero
23 36x18x9 2,6
KOHBEPTOPHOTO HIOMeIIeHHe H
exa
24 | Arperat pe3ku 18x12x8 Jucneruepckas Kupnuy 1,6 OKHOMSZ =20
JBeps S = 3 M
25 | [ICIT-5 21x18%8 Jlabopatopus Kupnny 1,6 1 OKHO S =4
2
M
KonsepropHsrit Hap}I)KHT)IG 3aBojickas XKemezobeto Oxna S = 140
2% ex CTCHDI. TEPPUTOPHUS H 2,6 M
! 100x22x12 PPHTOP
27 KousmakoBas 15x66 Hucneruepckas Kenezobero 26
eyYb ciryx06a H
28 HarpeBarensnas 235108 [TpousBoactBennoe | JKemne3obeto 26
eYb MTOMETICHHE H
29 |Pe3ka smcra 21x9%6 Kabuna Kupnug 1,6 Okno S = 8 M?
HaOJIrOIeHN
30 | Cran 450 36x28x8 [TpousBoactennoe | JKemne3obeto 26
MIOMETIICHIE H

[ToBbIlIEHHBIN YPOBEHB

3ananmue 1. «PacyeT 3ByKONOIJIOIAKIIHUX YCTPOHCTBY
Onpenenuth CHUKEHHE IIyMa B NMPOM3BOJACTBEHHBIX MOMEIIEHUSX MPH HCIOJIb30BAHUN
3BYKOIIOTJIOIIAIOUIUX MAaTEPUAJIOB B 33/IaHHBIX YCIOBUSIX.

1. O3HaKOMHTBCS C METOJIMKOM pacuera
2. BriOpath 1 3ammcarh B OTUET HCXO/HbIEC JaHHbIE BapuaHTa (cM. Tabi. 10)
3. OmpenensfoT 3HAYEHUsT BCEX COCTABISIONIMX CHIKEeHHs myma 1mo ¢opmynam (14) - (19) u

MIOCJIEIOBATEIBLHO 3aHOCAT UX B TabI. 9.
4. JlenaroT BbIBOJ 00 3 (PEKTUBHOCTH 3BYKOTIOTJIONIAOIINX YCTPOUCTB.
5. [loamucaTe OTYET U CAATH MPENOIABATEIIO.

Tabmuma 9

— Pacuer

3BYKOIIOIJIOIAFOIUM MaTCpruaJIoM

CHHKCHUA

OKTaBHBbIX

IHopsinok BHINOJHEHUS PA0OTHI

YpOBHEN

3BYKOBOI'O

JaBJICHUA

Ne /it

Bemuuuna

Cpe):[HGI"GOMeTpI/I‘IeCKI/Ie YaCTOThI OKTaBHBIX I10JIOC, I'n

31,5 | 63 | 125

250

500 | 1000

2000

4000 | 8000

Biooo

u (Tabi. 5.6)

By = Biooot

B/Sorp

v (puc. 5.)

Oloon (Tab. 5.8)

AA = Olo6 SoGn

a=(AIS,)I(AlS,, +1)

OO0 N0 B[(WIN|F-

R=a (Sia — Sie )

=
o

o, = (AR+ R)/S,,

o
o

A1 =(R+AR)I(1- )




12 B l/ Sorp

13 |V

14

AL =101g[(B, y1) [(Ay)]

Ta6muua 10 - Bapuantsr 3aganuii. «PacueT 3ByKONOTIIOIAIOIINX YCTPOHCTBY

Ne Bap. Pa3mepsl mpor3BOICTBEHHOTO Miomans | 3ByKonoromaromyii Marepuarn
(MCTOUHUK HOMELLEHUS, M )
OOJUIIOBKH, M (cm. Ne i/m B Tabut. 5.8)
1Iyma) Jimna [IInpuna BeicoTa
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 9)
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

CHucoK JuTepaTypsbl, peKOMeH1yeMbliil K HCIIO0Ib30BAHUIO 110 JAHHOI TeMe
OcHoBHasi inTeparypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHocTs xHU3HeNEATENbHOCTH DNEKTPOHHbIN
pecypc : yuebroe mocobue / C.JI. SI6mounukos / FO.C. Peicun. - Capatos : At [Tu Dp Menua, 2018.
- 122 c. - Knwra Haxoautcs B 6a3oBoii Bepcun ObC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOTPAHUYEHO
2. Coxonog, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XKU3HEEATETLHOCTH NIPH
HKCIUTyaTallMi CUCTEM U COOPYKEHHUI BOJOCHA0KEHNUS M BOJIOOTBEACHNUS DIIEKTPOHHBIN pecypc :

Yue6noe nocodue / JI. . CokonoB. - be3omacHOCTh KU3HEAEATENbHOCTH IPHU SKCILTyaTalluu




CHCTEM M COOPYKeHUI BojocHabxenus u Bogoorseaenus,2023-09-10. - Mocksa : Uuadpa-
Wmxenepus, 2018. - 136 c. - Kuura naxonutcs B npemuym-sepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sx3eMILIIPOB HEOTPAHUYCHO

JlonoIHNTEIbHASI JINTEpaTypa:

1. benos, C. B. be3onacHOCTh XU3HENEATEILHOCTH M 3alllUTa OKPYKAIOIIEH Cpesl
(rexnocdepHas Oe3zomacHocTh) @ yueOHHK / C.B. benos. - M. : Opaiit, 2012. - 682 c. -
(bakanaBp. ba3zoBerii kypc). - Ha yuebnuke rpud: Pex.MO. - bubnmorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuIsapoB |

2. DKkoJsiorus U 0€30MaCHOCTD KU3HEACITEIBHOCTH : yueO. mocooue st By30B / [Kpuomenn /1. A.,
Mypageii JI. A., Poea H. H. u np.] ; mox pen. JI. A. Mypasss. - M. : OHUTU, 2000. - 448 c. : un.
- Bubmuorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIuisipoB HEOrpaHHYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — exuHOE OKHO JI0CTYIA K 00pa3oBaTeIbLHBIM pecypcam

2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOINOTEKA OHITANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIN KaTaJOT acCOIHAIIMN 3JIEKTPOHHBIX OHOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuit CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OtkpeiToe 06pa3oBane

TEMA 4. 3AIIIMTA HACEJIEHUSA U TEPPIﬁITOPHﬁ OT YPE3BBIYAMHBIX
CUTYALIMU

INPAKTUYECKOE 3AHSITHE 8. INTAHUPOBAHUE U OPTAHU3AITAOHHBIE
BOIIPOCHI BBIIIOJIHEHUSA 9BAKYAIIMOHHBIX MEPOIIPUATHMU.

Ieab 3aHATHA: HAYYUTHCS YETKO, JACUCTBOBaTh NPHU SBAKYAllUM U YMETh BBINOJHATH
pacueTsl HEOOXOAUMBIX JaHHBIX HA 9BAKYaIMIO U JJIs )KM3HEOOEeCTIeueHusI BO BPeMsl Upe3BbIYaifHbIX
CUTYyaIui.

3HaHuA M yMeHHsl, npuodpeTaeMble CTYI€HTOM B pe3y/ibTaTe OCBOCHUS TeMbI
3HaTh: IpUEMBI IEPBOM NOMOILM, METO/IbI 3aLIUTHI B YCIOBUIX YPE3BbIYANHBIX CUTYAllUN
METO/bl 3allUThl B YCJIOBHSX YpPE3BbIUAHHBIX CHUTyallMii; MpaBWiia TEXHUKH OE30MacHOCTH,
MOKapHOM OE30MaCHOCTH U HOPMBI OXPAHBI TPYJIa Ha MPEANPUATUIX
YMeThb: UCNOIB30BATH IPUEMBI IEPBOM TOMOILLH, METO/IbI 3AIIUTHI B YCIOBUSAX YPE3BbIYAUHBIX
CUTYyaLui;

CJIETUTH 32 BBITIOJIHEHUEM MPABUII TEXHUKH 0€30MaCHOCTH, TPOU3BOJCTBEHHON CAaHUTAPHH,
MOKapHOM OE30MaCHOCTH U HOPM OXPAaHbI TPYy/a Ha MPEANPUATUIX
HanmenoBanne ¢gopMupyeMbIX KOMIIETEHUMH

Kon dopmynrpoBKa

VK-8 CIOCOOEH CO3aBaTh U MOJICPKHUBATH B IOBCEJHEBHOW KU3HU U B
npoeccnoHaIBHOM e TeNbHOCTH 0€30MacHbIe YCIOBUS KH3HENSITEIbHOCTH IS
COXpaHEHUs IPUPOTHOM Cpelibl, 00eCIIeueHns] YCTOWYNBOrO Pa3BUTHUS 00IIECTBa,
B TOM YHCJI€ ITPU YTPO3€ U BOSHUKHOBEHUHU YPE3BBIYaliHBIX CUTYalluil U BOCHHBIX
KOH(JIMKTOB

N3ydeHnne xkynpTypsl O6e30macHOTO moBenaeHus B ycioBusx UC u opraHusanus dBaKyaldu
HaceJeHUsi B YPE3BbIUAWHONW CHUTYyallMM SBISETCS BEChbMa AaKTyaJbHOW TEMOM Uil KaxIoro
YeJ0BEeKa.

Teopernyeckasi 4acTb


http://window.edu.ru/
http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
https://openedu.ru/

B ycnoBusX CTaHOBJICHHMS PpPBIHOYHOM JKOHOMMKHM, COLMAJIBHOM U  IOJUTUYECKOU
HECTaOMJIBHOCTH PE3KO BO3POCIA OMACHOCTh BO3HMKHOBEHUS TEXHOTCHHBIX aBapuil, KatacTpod, a
TaK K€ TEPPOPUCTUYECKUX AKTOB, KOTOPBIE IPUBOAAT K BOSHUKHOBEHUIO YPE3BbIYAHBIX CUTYAIUI
HO).

ABapus - OmacHO€ TEXHOTEHHOE IMPOMCIIECTBUE CO3Jarollee Ha OOBEKTEe, ONpeAeIeHHOU
TEPPUTOPUN WM AKBATOPUU YIpo3y >KM3HU U 370POBBIO JIOAECH U MPUBOJALICE K Pa3pyLICHUIO
3/1aHUM, COOPYKEHUI, 000PYAOBAHUS U TPAHCIIOPTA, HAPYLIEHUIO POU3BOJICTBEHHOTO MpoIiecca, a
TaK e K HaHECEHHIO yiiepoa okpyxkaroriei npupoauoit cpene (FOCT P 22.0.05-94).

Karactpoda - mpoucmiecTBre B TEXHHYECKOW CHCTEME, COMPOBOKIAIONICECS THOCTBI0 WIIH
npornaxeil 0e3 BecTu JroIeH.

B pe3ynbTate akTHBHOTO BO3JCUCTBUS YeIOBEKA HA Cpely OOMTaHUS M3MEHWIUCHh Onocdepa
U IPOUCXOJSIINE B HEH MPOLECChl, YTO BBI3BIBAET CTUXHITHbIE OEICTBUS, HEOOBIYAIHO MOIIHBIE
HABOJHEHHUS, yparaHbl, ONOJI3HU Jake B TEX pailoHax, IJie UX paHee HUKOTI1a He ObLIO.

Kak noxasbiBator cobbiTust 11 centsiops 2002r. B CIIA, opyaneM TeppOpUCTOB MOXKET ObITh
HE TOJBKO SIIEPHOE, XUMUYECKOE U OAKTEpUOJIOTUYECKOE OpY)KHE, HO M OOBIYHBIE Tpa)kJIaHCKUE
camoJieTsl. B Takux ycinoBusx ocoboe 3HaueHue npuodpeTaeT npouiIakTHKa, TPOrHO3UPOBAHUE U
mukBuaanus YC. [lockonbky ToOuHOE BpeMsi BO3HUKHOBeHHs YC, Kak mpaBHIIO, HEBO3MOKHO HIIU
OUY€Hb TPYAHO IpeacKa3aTh, HEOOXOAUMO 3a0JaroBpeMEHHO MPUIOTOBUTH HAcelIeHUE K 3allluTe U
pabotam o nukBuaanuu YC.

[Ton nukBHmanuen 4pe3BbIYaHHON CUTyallMM NOHMMAIOT MPOBEACHUE B 30HE YPE3BBIYANHON
CUTYallMd W MpPUIEralollux K Hel pailoHax BCeX BHUIOB Pa3BEAKH M HEOTIOKHBIX palboOT, a Takke
OpraHM3aIfIo JKU3HE0OecIeueH s MOCTPAAaBIIero HAceleHUsl U JIMYHOTO COCTaBa JIMKBUAATOPOB
(TOCT P 22.0.2-94).

3abiaroBpeMeHHasi MOArOTOBKAa K JIMKBUAALMM NOCIEICTBUM aBapuil — OJUH U3 OCHOBHBIX
IPUHLUIOB 3alllUThl HACEIeHHUs M IPOU3BOJICTBEHHBIX OOBEKTOB. YeM OoJblle MpPOBENEHO
MOATOTOBUTENBHBIX MEPONPUATHN 10 MOMEHTAa BO3HUKHOBEHHMS UYC M BbIIE UX KAa4€CTBO, TEM
jerde OyAeT peuarsh 3aJauy 3allluThl HACEICHUs U IPEeIIpUATHs pu Bo3HuKHOBeHnH YC.

Bonpocsl u 3aganus:
bazoBrlil ypoBeHb

3ananue k padore: 10 NPUBEACHHONW METOIMKY POU3BECTH PACUEThl HEOOXOUMBIX JaHHBIX Ha
ABAKYaIlMIO U JJIs )KU3HEOOECIIeUEHHS COTIIACHO MCXOHBIM JJAHHBIM TaOIUIIbI 1.
Tabmuma 1 — McxonHble TaHHBIC VIS pacdera



g8 g : : =3 | Ey
ElE5|aza 53 1. §§ ’E-z i~ | §3¢? :
A EE R zx sef [3E¥| gE 25| 5%
Slag|BEzg 3 =g $a3 (Sez| 85 |(ez8| =f
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1 8 15 1500 | 9u 40nvmm | 119. 00Mmm 100 15 2200 JIrA3
2 12 10 2500 | 129 35xmm | 149 10Mun 42 8 344 ITA3
3 7 50 700 6a. 20MmE | 109. 00Mm= 150 17 2600 KPA3
4 14 5 10000 | 20w O8yam | 209. 20MmE 100 12 978 KAMA3
5 9 2 8000 | 14w 58xum | 163. 00w 289 17 3707 Hxapyc
6 17 4 870 159 19w | 189, 21avmn 71 10 761 Hxapve
7 4 2 1200 | 209 00zam | 229. 25\mE 85 6 450 I1A3
8 5 3 1500 | 10w 36npm | 109 57vmm 67 14 2016 JIrA3
9 2 1 600 | 16 45ymm | 193 37vmE 19 7 159 I1A3
10] 9 5 560 29 30MuE | 39 20MEE 29 4 289 TA3-53
11 6 2 2000 | 59.00Mmm | 6u. 15MmE 90 12 635 KAMA3
12 5 1 1800 | 11= 34amm | 113 S4amm 82 13 2125 Hxapyc
13 7 2 3000 | 149 00w | 169 20Mmm 56 15 928 JIA3
14 25 5 2000 | 219 O5ymm | 229 10Mm= 45 12 2435 Hxapyc
15| 14 6 3100 | 179 45xam | 18a. 55Mmm 43 5 1023 KPA3
16| 9 1 4500 | 129 28yum | 149 58nmm 26 6 315 ITA3
17| 8 3 3200 | 179 O5am | 18w 25Mmm 31 4 231 Hxapyc
18| 12 2 9800 | 99 O6mmm | 11m. 35)m=E 34 6 1026 Hxapyc
191 3 2 3000 | 10m 27am | 113 O0Mmm 25 15 720 KPA3
20 5 3 4000 | 134 56nmm | 159. 46MuE 45 9 509 Hxapve
21 4 2 3200 | 159 15»m | 18w 25ymm 37 7 623 KPA3
221 10 1 5000 | 16w 23»gm | 199 30Mm= 62 17 2023 Hxapyc
23| 30 5 2100 | 159 54rom | 179 20Mm=E 35 5 305 ITA3
24| 20 6 2000 | 219 32zpm | 229, 10ME= 42 12 2320 KAMA3
25 6 4 12000 [ 99 O5mmm | 12g. O5ymE 46 12 650 KPA3
26| 9 6 6000 | 10m 23xom | 113 20Mm= 29 4 878 Hxapyc
27| 35 8 7000 | 14w 40xom | 159 40vmm 16 3 249 JIrA3
28| 12 5 4000 | 169 S0nom | 173 30vmm 56 12 1170 Hxapyc
29| 5 1 5000 | 14w 13»am | 169 23vmE= 51 17 761 KPA3
30| 4 2 7000 | 8u. 50mmm | 94 20nmEE 20 4 352 KAMA3

MeToaMKAa BBLITOJHEHHS 3aJaHUA:
1 IToaroToBUTH JUCTHI hopMarta A-4, 3aIOTHUTH IITAMITHI.
2 BeposiTHOE YHCIIO JItO/IeH TOMAaBIINX B 30HY 3apaKCHHUS:

2.1 Cpenssis IIOTHOCTD 3aCENCHHUS:
Q=N/Sp (uen./xm.2)

rie:

N — ducrno xurenel paiiona (uen.)
Sp— tomaae paiioHa (Km.2)

2.2 BeposTHOE YUCIIO MOCTPAIaBIINX:
Nroc. :Q *Ss (‘IGJ'I.)

rie:

Q — CpemHsist INIOTHOCTD 3aceIeHus (Yelr./KM.2)
Ss— myIoIIab 3apaXkeHus (KM.2)
3 OmpeneneHue BHAa 3BaKyaluu (BBIBOJ pabOTAONIMX 3a Mpeaeisbl 00beKTa WM YKPBITHE B
3aIUTHBIX COOPYKEHUSX, TUO0 UCTIONH30BAHHUE 3AIUTHBIX CBOMCTB 3IaHUN M COOPYKEHUIN).
Bun sBakyanuu 3aBUCHT OT (hakTopa BHe3amHOCTH HacTyruieHus YC.
3.1 Bpewms Hactyruienust UC (abcomoTHOE):
Tuc= Tron. 06n.— Tas (‘-I)
re:



Thon. 061 — pacueTHOE BpeMs TO1X0a obaka (4.);
Tas — BpeMst Hauana aBapu (4.)
3.2 Bpewmsi, nMerolieecs B 3amace Uit OpraHu3aiiui 3BaKOMEPOTIPHUSI THIA:

T=Tu- TaBaK, (‘-I)
rze:
Tuc— Bpems Hactymienus YC (abcomotHoe) (4.);
Tasax— BpeMsi MPOBEICHUS IBAKOMEPOTIPUATHM (4. )
[Tpumep: ABapus Ha BOJ03a00pHOH cTaHmu HoBOCTpOiiKa MpoM301UIa B _ Y. _ MUH.
Nwmeercst nu BpeMsi Ha BBIXOJ JIIO/IEH 3a mpenensl o0bekTa? Eciin BpeMeHH HET, yYUTBHIBAIOT, YTO
ra3000pa3HbIil XJIOp TSDKEJIee BO3AyXa IMOYTH B 2,5 pasa, Ballle pelIeHne O pa3MEelIeHnH padouux u
CITy’KalHX.
4. Pacuer yncna pabouux U CIyKaluX MOJJIekKaIMX IBaKyalluu.
Pacuersl mnpousBoisAT, ucxoad U3 HauOoJsbled paboTaromieil CMEHbl MHPHOTO BpEMEHH,
YHUCJIEHHOCTH JIMYHOTO cocTaBa ()OPMUPOBAHUNW M JIEKYPHOW CMEHbI, KOTOPYIO HEO0O0XOAMMO
OCTaBHUTb Ha pabOUMX MECTax /Ul OXpaHbl U KOHTPOJIA 3a paboTaroIIMM 000PYA0BAHUEM.
IIpu yrpo3e Bo3HukHOBeHHs UC nuuHbIi cocTaB (QOopMUpOBAHUN oOcCTaeTcsi (€ciau MO3BOJSET
oOcraHoBKa) Ha oObekre, ocHamaerca (CHU3), nmpubopamu, HHCTPYMEHTOM U HEMEJIEHHO
MPUCTYNAET K MPOBEACHHUIO CIIacaTeNIbHBIX U APYrUX HEOTIIOKHBIX PaloT.
Ha oObekTe BBOAAT yCHUJIEHHBIH pEeXUM OXpaHbl. B 1iexax ¢ HempepbIBHOM LIMKJIOM MPOU3BOJICTBA
OCTaBIIAIOT JISKYPHbIE CMEHBI, KOTOpble obecnieunBatorcs CU3.
Tabmuia 2- Paboune u ciyxaiiue mo ijieKaniiue 3BaKyarnm

[Tonpaznenenue YHCIEHHOCTh YeTOBEK [Tonnexur
ABaKyalllu
HanOOJIbIIICH 13 HUX ICJIOBEK
paboTatoreit
CMCHBI dbopMupoBaHue JIEKYpPHOU | BCETrO
CMEHBI
Ilex Ne 1 10

5. Pacyer mpo1yKTOB MUTaHUS U BOJIBI U pab0YMX U CIYXAIIKUX MOJUIeKAIINX IBAKYaLIUH.
Tabnuma 3- HopMbl o6ecriedeHus mpoayKTaMu MUTaHUs HacelleHus, noctpaaasuiero B YC, r/uen B
CYTKHU

[poxyxt KommgectBo Ha 1 gen. Ha 1 nens (xr) Ha 3 aus (xr)
()

1 Xneb u cmecu U3 250

pKaHoi, 00mupHOI MyKH 1

copTa

2 Xneb Oenblii u3 250

MNIIEHUYHON MyKH 1copTa

3 Myka nimeHu9Hast 2-To 15

copTa

4 Kpymna pa3znas 60

5 MaxkapoHHbBIE H3/IeNHs 20

6 Mooko 1 MOJIOUHBIE 200

W3ICITHS

7 Msico, MSICOIPOJTYKTHI 60

8 Pr16a 1 prIOOIpOITyKTHI 25

9 Xupwr 30

10 Caxap 40

11 Kaprodens 300

12 OBomwm 120

13 Conp 20




| 14 Yaii |1 | |

Tabnuua 4- Hopmbl oGecriedennst HaceJIeHus BOJIOH, JI/9ell. B CYTKH.

Bunpl Bogonotpebnenus Konunuecto Ha 1 Ha 1 nens Ha 3 nmus
yein. (1) (o) (a1)

1 [Mutwe 5)

2 [IpuroToBICHNUE TUIIN 7

3 Y10BNIETBOpEHNE CAHUTAPHO- 21,0

TUTMEHNYECKUX OTpeOHOCTEN

YeJI0BEKa

4 Brineyka xiueba 1,0

5 [Ipaueynbie, XUMYHUCTKA 40,0

6 MenuHCKIe yIpekICHUs 50,0

7 IonHas canuTapHas 00pabdoTkKa 45,0

JrozeH J1/49en

6 Pacyer He0OX0IMMOTO KOJTMYECTBA TPAHCIIOPTA JUTSI BAKYAITUU pa0OUIUX, CITY)KAITUX U WICHOB
HX CEME.
Tabnuma 5 - Hopmbl MakcMMalIbHOM 3arpy3Ku IO MapKaM aBTOMOOWMIICH IS pacyueTa

HEO00XOMMOTO KOJIMYECTBA aBTOMOOUIILHOTO TPAHCIIOPTA.

Mapka ITA3 JIuA3 KAMA3 | «Mkapyc» | ['a3-53 KPA3
aBTOMOOMIIS

Yucno 25 60 35 46 25 50
acCakKUPOB

[ToBbIlIEHHBIN YPOBEHB
1.lats onipenenenue YC.
2.Kak xmaccuduiupyrorcss YC TeXHOTEHHOTO M MTPUPOTHOTO XapakTepa?

Cnucok JuTeparypbl, peKOMEHJyeMblil K MCII0JIb30BAHUIO 110 JAHHOW TeMe
OcHoBHas1 iuTEparypa:
1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh KuU3HENEATEIBHOCTH DIEKTPOHHBIN
pecypc : yuebroe nmocodue / C.JI. SI6mounukos / FO.C. Peicun. - Capatos : Aii [Tu Dp Menua, 2018.
- 122 c. - Kuwra naxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUUECHO
2. Cokoznos, JI. U.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh KU3HEACATEILHOCTH TIPU

HKCIUTyaTallMi CUCTEM U COOPYKEHUI BOJIOCHAOKEHUSI U BOJIOOTBEIEHUS DJIEKTPOHHBIN pecypc :
VYue6noe nocodue / JI. . CokonoB. - be3omacHOCTh KU3HEAEATENbHOCTH IPU SKCILTyaTalluu
CHCTEM M COOPYKEHUI BoJocHa0xeHus 1 BogooTseaenus,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kuura naxonutcs B npemuym-sepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sx3eMIUIIpOB HEOIPAaHUUEHO

Jlono/IHUTeIbHAA JIUTepaTypa:

1. benoB, C. B. be3onacHOCTb JKHU3HENEATENBHOCTH M 3alllUTAa OKPYKAIOUIEH Cpebl
(TexHocdepHas OezomacHocTh) : yueOHHK / C.B. benos. - M. : IOpaiit, 2012. - 682 c. -
(bakanaBp. bazoBsiif kypc). - Ha yuebnuke rpud: Pex.MO. - bubnuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuIsApoB |

2. Dxonorusi U 6€30MacHOCTh KU3HEACITENFHOCTH © yueb. mocodue ajs By30oB / [Kpuomenn 1. A.,



Mypageii JI. A., Poesa H. H. u nip.] ; mox pen. JI. A. Mypasbs. - M. : FOHUTH, 2000. - 448 c. : un.
- bubmuorp.: B Tekcre. - ISBN 5-238-00139-8, sx3eMIuisipoB HEOrpaHHUEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — exuHOE OKHO JIOCTYIIA K 00pa30oBaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 5BC «YHuBepcuterckas OUOIMOTEKA OHIANH.

3 http://catalog.ncstu.ru/ — 3aeKTPOHHBIM KATAIOT aCCOIUAIIUH DJICKTPOHHBIX ONOIHOTEK
yueOHbIX 3aBefieHni u oprannzanuii CKOO

4 http://www.iprbookshop.ru — DBC.
S https://openedu.ru — OtkpsiToe 0O6pazoBaHue

TEMA 4. 3AIIIUTA HACEJIEHUS U TEPPUTOPUM OT UYPE3BBIYAHHBIX
CUTYAIIUI
IMPAKTUYECKOE 3AHSTHE 9. OIIEHKA OYATI'OB ITOPAKEHMUSI,
BO3HUKAIOIIUX B PE3YJIbTATE CTUXUMHBIX BEJICTBUI, ABAPUHI U
KATACTPO®

He.ﬂb 3AHATUA: O3HAKOMUTHBCA C MeTO)II/IKOﬁ YOPOUICHHBIX PACUCTOB OLCHKH OYaroB
MOpaXeHUs1, MPUOOpeCTH epBOHAYANIbHBIE HABBIKM B PEILICHUH 3a/1a4.

3HaHuda u yYmenus, npuoﬁpeTaeMble CTYACHTOM B pP€3yJibTATC¢ OCBOCHHUA TEMbI
3HaTh: NPUEMBI IEPBOI MOMOIIKA, METO/IbI 3AIIUTHI B YCIIOBUAX YPE3BBIUANHBIX CUTYaAIIUI
METO/bl 3allUThl B YCJIOBMSIX YpE3BbIUAWHBIX CHUTYyalluil; MpaBWJia TEXHUKH OE30MacHOCTH,
MOKapHOU 6€30MaCHOCTH U HOPMBI OXpaHbl TPYyAa Ha MPEANPUITUIX
YMeTh: HCNOIB30BATh IPUEMBI IIEPBOIT TOMOIIY, METO/IbI 3AIIUTHI B YCIOBHX YpE3BbIYATHBIX
CUTYaIUi;
CIIETUTH 32 BBHIIIOJHEHUEM MPABUJI TEXHUKH O€30MacCHOCTH, IPOU3BOJACTBEHHON CAaHUTAPHH,
MOKapHOM OE30MaCHOCTH U HOPM OXPAaHbI TPy/Ja Ha MPEANPUATUAX

HaumenoBanue (opMupyemMbIx KOMIIETEHUMT

Kon dopmynupoBKa

YK-8 CITOCOOCH CO311aBaTh M MOAICPKUBATEH B TIOBCEIHEBHOMN JKM3HU U B
poheccroHaIbHOMN AeATENFHOCTH Oe30MacHBIE YCIOBUS KU3HENEITENFHOCTH IS
COXpaHEeHUs MPUPOIAHOH Cpelbl, 00ecTieueHus] YCTOWIMBOIO Pa3BUTHS OOIIECTBa,
B TOM YHCIIE IPH YIPO3€ U BOZHUKHOBEHUH UPE3BBIYAHBIX CUTYAIHA U BOEHHBIX
KOH(JIMKTOB

CTuxuiiHeie JNEUCTBUS CHUII IpUupoOabI, IMOKa €€ HC B MTOJTHOM MEpE MOABJIIACTHBIC YCIIOBCKY,

HAHOCST YKOHOMHKE TOCy/IapCTBa M HACENIECHUIO OTpOMHBIN yiepO. CTuxuiiHbie OEICTBUS — TaKue
SIBJIGHUS TPUPOJIBI, KOTOPBHIE BBHI3BIBAIOT HKCTpPEMalbHbIE CHUTYallUH, HAPYIIAIOT HOPMAJIbHYIO
KU3HEJEATeNILHOCTD JItoJIel U paboTy oO0bekToB. Hambonee xapakTepHble CTHXUIHBIE O€ICTBUS
JUIA Pa3UYHBIX TeorpauuecKkux paioHOB Halled CTpaHbl — 3EMIIETPSICEHHS, HABOJHEHUS,
celieBble TIOTOKU M OMOJI3HU, CHEXKHBIE JIABUHBI, OypH M yparassl, oxapbl. CTUXUNHBIE OeICTBUS
BO3HUKAIOT BHE3AlHO M HOCAT 4Ype3BbIlUaHBIA Xapakrep. OHM MOTYT pa3pylliarh 3JaHUs U
COOPY)KEHHSI, YHHYTOXaTh IEHHOCTH, HApyIIaTh MPOIECCHl MPOU3BOJCTBA, BBI3BIBATH THUOEINb
ToJIed U KUBOTHBIX. [T03TOMY M3ydeHre TaHHOW TEMBI SIBISETCS aKTyalbHBIM.
Teopernyeckasi 4acTb

[To mpoUCXOKICHUIO €CTECTBEHHBIE KaTacTPO(dbI AEISITCS Ha 4 TIOTPYIIIB:
1. Meteoposnoruyeckue.

2. Tononoruyeckue.

3. TekToHMUYECKHE U BYITKAaHHUUECKUE.
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4. Kocmuueckue.

1. K memeoponozuueckum (azpomemeoponozuueckum) ONacHbIM SBJICHUSAM OTHOCATCS:
Oypu, yparanbl, CMEpYH, IITOPMBI, Tai(yHbI - BO3ZHUKAIOT TNPH MPOXOXKICHUH TITyOMHHBIX
OUKIOHOB M TPEACTABIAIOT €000 JBMKEHHME BO3IAYIIHBIX Macc (BeTep) ¢ pa3InYHON
CKOpOCThI0. YUTOOBI YETKO MPEACTaBIATH, KOTZA BETEP MOXKET CTaTh TOYHOH CTHXHEH, CIelyeT
oOparuthcst k mkane bodopra (1806 r.), mpunsaToir ['maBHOW (usnueckoir obcepBaropueil ams
OTIpE/ICIICHUS CHIIBI BETpa!

0-4 6ama - 8 M/cex - yMEepeHHBIH BETeEp,

6 6amioB - 12 mM/cex - CUITbHBIN BETep,

10 6amoB - 25 m/cek - Oyps,

12 6aioB - 6omee 25 (29) m/cek - yparas.

OCHOBHBIMHU TIOPKAIOMIMMHU (DaKTOPAMH THX SIBICHUH TPUPOIBI SIBISIOTCS: BBIBOJ U3 CTPOS
KOMMYHMKAIlMii ¥  HapylmieHHe paboTbl TpPaHCHOpPTa, pa3pyuleHHE TUIPOCOOPYKEHUH,
MOBPEKICHUE JEPEBHEB U 3/IaHUM,

- pa3pylIeHue HaCeJICHHBIX ITYHKTOB.

2. K mononozuueckum omacHbIM SIBICHUSIM OTHOCSTCS: HABOJHEHHS M TABOJIKH, CEIH,
OTIOJI3HU, 00BaJIbI (CHEXXHBIE), OCBIIH, JaBUHBI, pocajaka (IpoBall) 3eMHON MOBEPXHOCTH, LlyHaMU
(OosbIIME BOJIHBI).

Hanboiree xapakTepHBI M3 BBINIE NMEPEUUCICHHBIX SIBICHUH sl Tepputopun PB, sBisroTcs
THJIPOJIOTHYECKHE OTTACHBIC SIBJICHUS (HABOIHEHHS U TIABOJIKH).

Hageoonenus (naeodku) - >T0 3aTOILUICHUE OTHCIBHBIX TEPPUTOPHUI BCIEIACTBHE PE3KOTO
MoJbeMa YPOBHSI BOJBI, TNPUYMHAMH KOTOPBIX SIBJSIFOTCS: IIOJIOBOJbE (OOWMIIBHOE TastHUE
CHera, JibJ1a), JIO’KAEBbIE MaBOJAKH, NOJATOIUIEHHE (IIOBBIIIEHUE YPOBHS TPYHTOBBIX BOJ), 3aTOPBI
(cxomieHue Jbaa, Jeca, Mycopa), BETpOBbIE HAaroHbl (TIOYTH €KETOJHO peructpupyrorcs B r. C.-
[TerepOypre).

Cenu - 3TO KaMEHHO-TPSA3EBbIC INOTOKH, CITyCKAlOIIHMECS C TOp C OONBLIONH CKOPOCTBIO,
paspylIaloie ¥ YHUYTOXKAIOIIKE BCE HA CBOEM ITyTH.

Ononsnu - 3TO CMEILICHHUE MOBEPXHOCTHBIX CJOEB IMOYBBI B PE3yJIbTATE Pa3phIXJICHUS HX
MOBBIIIEHHBIM COJEP>)KaHUEM BIIary.

3). K mexmonuueckum u gyakanuueckum onacHbIM SIBICHUSIM OTHOCSITCSL:

- 3EMJICTPSACCHUA,
- U3BCPIKCHUC BYJIKAHOB.
3eMJlempﬂceHuﬂ -  OTO MNOA3€MHBLIC TOJYKHU HIIHU KoJIeOaHus II04YBbI, BBI3BAHHBIC

MPOUCXOJISIIIMMHU B TOJIIIE 3€MHOW KOPBI Pa3IMYHBIMU JIBHKCHUSMHU U O0Opa30BaHHEM OTPOMHOM
sHeprun. OCBOOOIMBINASCS SHEPTHUS PACTIPOCTPAHSACTCS B BUJIC YIIPYTUX BOJIH, YTO B CBOKO OYepE.lh
BJICUET 3a COOO¥l: paspyllieHHe 3JaHUl U COOPYKEHHH, MO O0O0JIOMKAMH KOTOPBIX OKAa3bIBAKOTCS
JIFO/IM, @ TaK e MCUXOJIOTHYECKOE BO3JICHCTBUE Ha JIFOJICH.

OCHOBBIBasICh Ha IPUYMHAX M MECTE BO3SHUKHOBCHHS 3EMIICTPSICCHHUS MOXKHO I0JIPa3/ICiIUTh
Ha TEKTOHHYECKHE, BYJTKAHHUCCKUE, MOPETPSICECHUSL.

Texmonuueckue 3emiempsceHus BO3HUKAIOT B PE3yJbTaTe NEPEMEICHUS MacC B 3eMHOU
KOpEe TOJI BJIMUSHUEM ropooOpa3yronux mpoieccoB. ExxerogHo B mMupe peructpupyercs oosee 1
MJTH. CEHCMUYECKUX TOJTYKOB.

Jlnsg  ompeneneHuss CUIBI TMOA3EMHBIX TOMYKOB HCHONB3yeTcss 12-OanmpHas —mIkana
Puxtepa (1935 1.).

Bynkanuueckue 3emnempscenus BO3HUKAIOT BCJEICTBUE M3BEP)KEHUS BYIKAHOB, KOTOPHIE
MPUBOJAT K OTPaBICHHUIO HAaCENeHUs Tra3aMHh M 3acChIIKOW HACEJIeHHBIX MYHKTOB. Tak,
BYJIKAHHYECKUM TEIJIOM U TIECKOM B 79 T. H.3. ObLT oXopoHeH T. [Tommeii.

Mopempscenusn - 3To0 pe3kue KoyieOaHHsI BOJBI B MOPSX M OKeaHaX, BO3HUKAIOIIUE MPHU
3eMJICTPSICEHUU, OJMHIEHTP KOTOPOTO HAXOAUTCS TOJ JHOM, a TaKke MOABOJHBIMH
BYJIKAHMYECKUMHU Wu3BepkeHusMu. Tak oOpasoBaics B bepunroBom mope B 1797 r. octpos
Borocnosa. [Ipu cUIBHBIX MOPETPSCEHUSAX HA OBEPXHOCTU MOPSI 00Pa3yIOTCSl THTAHTCKHE BOJIHBI -



mynamu. Tak, B 1946 r. 6611 paspymier r. Kanbsio Ha mooepexne [lepy, a B 2004 r. B KOxHoit A3un
B pe3yJibTaTe lyHaMu Noru01o okoso 300 Thic. YenoBeK.

4). Kocmuueckue onachvle saeienus - 3T0 NAJCHUE METCOPUTOB, OCTATKOB KOMET, MPOYHUE
KOCMUYECKHUE SBJIEHUS, KOTOpbIE BCTpeyaroTcsl KpailHe penko (1 pa3 B OJHO WM HECKOJBKO
crosneruit). Tak, Hanpumep, mnaaenue metreoputa 30.06.1908 r. B paiione peku IlonkamenHas
Tynrycka (xoxHast 9acTh HeHTpadbHON Crbupn). 3ByK B3pbIBa ObLT cibllieH Ha ynanenuu 1200 kw,
pamuyc nopaxenus 30 kM. B3pbiBHas BosiHA 2 pa3a 000IIIa BOKPYT 3¢MHOTO MIapa.

Aeapuu u kamacmpogvl Ha 06veKMax HApOOHO20 XO3AUCH 64.

1). Hckyccmeennvie UYC unu  aHmMPORONOZUHECKO20  NPOUCXONCOEHUA  JICIATCS:
TPaHCIOPTHBIE, TPOU3BOJICTBEHHBIE, ClIeIU(UIECKHE, COITHATIBHBIC.

Tpancnoptabeie YC 10 NpoUCX0KACHUIO IEATCS HA:

- aBTOMOOWIIbHbIE aBapuu

- KEJIE3HOJJOPOKHbIE KaTacTpOQbl

K texnorenneiMm YC oTHOcsATCS Takke mpousBojsicTBeHHbIe YC, KOTOphIE BO3HUKAIOT Ha
00BEKTaxX HapOIHOTO XO35MUCTBA U MOAPA3IENISIOTCS 0 BULY BHICBOOO K IAIOIIEICS SHEPTUu:

a) MEXaHWYECKOW (JUHAMHUYECKOM), B pe3yJbTaTe MOJOMKH WJIM pa3pylIeHUs arperaros,
MEXaHU3MOB, KOHCTpyKUMH 31aHnid. K 3TOoMy Tumy aBapuil OTHOCATCS THAPOJAMHAMUYECKUE
aBapHH, KOTOPbIE MOTYT BO3HHMKATh HA Pa3IMUHBIX THIPOCOOPYKEHUAX

Pesynprar ruspoAMHAMUYECKUX aBapHid:

- 00pazoBaHME BOJIH MPOPHIBA M KATACTPOPUIECKOTO 3aTOIIICHHS,

- 00pa3oBaHKe MPOPHIBHOTO MMABOJIKA,

- CMBIB IJIOJIOPOJAHBIX TOYB WJIM HAHOC HA OOIIUX TEPPUTOPHUSIX.

0) TepMHUECKOH, B pe3yabTaTe MoXKapoB, HHULIUAPYIOIINM (GaKTOPOM KOTOPHIX B HEKOTOPBIX
CITyJasiX MOTYT OBbITh B3pPBIBHI. [103kapsl (B3pbIB) MOT'YT BOSHHKATB:

- B 3JJaHUSIX Ha TEXHOJIOTMYECKOM 000pYy0OBaHUU;

- B 3/JaHUSX KUJIOTO, COIIMATLHO-OBITOBOTO U KYJIbTYPHOTO Ha3HAYECHUS;

- Ha TPaHCIOPTE;

- Ha 00BeKTax MOOBIYH, TEPEepadOTKH M XpaHEHUs (JIETKOBOCIUIAMEHSIIOIINXCS, TOPIOYHX,
B3PbIBYATHIX BEILIECTB);

- B LIIaXTaX ¥ MMOJA3EMHBIX BHIPa0OTKAX;

- IpH 0OHAPYKEHUU HEPa30PBABLINXCS OOENPUIIACOB;

- TIPU yTepe B3PbIBYATHIX BEIIECTB.

[Toxxapel B HaceNIEHHBIX MYHKTaX 10 MacIiTady ¥ HHTEHCUBHOCTH JICNIATCS:

- OTAeNbHbIE (EAUHUYHBIE), KOT/Ia B TPOLIECC TOPEHUSI BOBJICKAIOTCS OT/AEIbHBIE TIOCTPONUKH,

- MaccoBbIe — 25% BCeX MOCTPOEK,

- crutorrHbie — 90% BcexX MOCTPOEK,

- oraeBoii mropm, koraa 100% Bcex moCcTpoek BOBICKAIOTCS B IPOIIECC TOPEHUSL.

B) yreuka OakTepHalbHBIX areHTOB, B pe3yjbTaTe aBapvii Ha KaHaJIM3AI[MOHHBIX
CUCTeMax, aBapvil Ha BOJOOYMCTHBIX U Jp. OUYUCTHBIX COOPYKEHHUAX, yTeuKa OaKCPEICTB C
YUPEKJICHUN CAaHUTAPHO-3MUAEMHOIOTHUECKOTO MPOIIIS.

T). paIMallMOHHON - B pe3y/IbTaTe paIUaIllIOHHBIX aBaPHA.

). XAMHUYECKOH - B pe3yJbpTaTe aBapuil Ha XMMHUYEeCKH onacHbIX o0bekTax (X0O0).

3) K cienu(pu4ecKuM OINACHBIM SIBIIEHUSIM OTHOCSITCS:

- Jnudemuu - 3T0 MaccoBble MH(EKLIMOHHBbIE 3a00JIEBaHUS Cpeau Jrojed, Ha MpuMepe
€)KETr0JIHbIX BCIBIIIEK IPUIIIIA,;

- Jnu300muu -  1WHAPOKOE  PaCIPOCTPAHEHUE UH(EKIIMOHHBIX M HMHBa3UUHBIX
3a00JIeBaHUN CpeaN KUBOTHBIX,

- Jnugumomuu - WUPOKOE  pPACHpOCTpaHeHHWe  3a0ojieBaHMM  pacTeHHH, OCOOEHHO
CeNbCKOX035HUCTBEHHBIX ((huTodTopo3 kapTodes),

- 60€eHHble KOHPAUKMObL.

BoitHa -  0OIIECTBEHHO-TIOJIMTHYECKOE  SIBJIEHHE, T.€.  «IPOJOJDKEHHE  MOJUTUKU
HAaCHJILCTBEHHBIMU CpeicTBaMn». BoiiHa sBisieTcs: yMBIIIIEHHBIM O€ICTBHEM.




4) K coyuanvro-onacuvim (ymuluuieHHbIM) SBICHUSM OTHOCSTCS:
- TEpPpOPU3M,

- COLIMANIbHBIE BOJHEHHUS,

- HapKOMaHWUs,

- TOKCUKOMaHHUS,

- QJIKOTOJIU3M,

- TOJIO U JIp.

Bonpocs! u 3aganusn:
ba3oBb1i1 ypOBEHb

3ananmne Ne 1

OmpenenuTh CTENEeHb pa3pylieHUud oaneMeHToB Iiexa OO B pe3yiabTaTe BO3JACUCTBUS
3eMJICTPSCEHUs] CuUJio... OamwioB (tabmuma 1). 3panwe 1exa OCTOHHOW KOHCTPYKIIMH;
TEXHOJIOTHYECKOE O0OpYIOBaHME BKIIIOYAET MOCTOBBIE KpaHbl W KpaHOBOE 0OOOpyIOBaHUE,
Tsokenbie ctaHkd; KOC (KOMMyHaJIbHO-IHEPIE€TUUECKHE CETH) COCTOAT M3 TPYOONpPOBOJOB Ha
KeNe300€TOHHBIX ACTaKaaaxX M KaOeIbHOH 1M0136MHOM IIEKTPOCETH.
Tabnuma 1 — Bapuants! 3aganuit
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CnpapovHble TAHHBI®

Ouaz nopaodicenus npu 3emaempscesuu — 3T0 TEPPUTOPUs, B IPeIesiax KOTOPOH IPOU3O0ILIN
MacCOBBIE pa3pyILICHUsT W TOBPEXACHUS 3JaHUM, COOPYKEHHH M T.A., CONPOBOXKIAIOIIHMECH
MOPAKEHUSMH U THOEIBIO JIIOJIeH, )KUBOTHBIX, PACTEHUH.

Ouaru MaccoBOro MOpaK€HUS BO3HUKAIOT OOBIYHO B palioHE (30HE) 3eMIIETPSICEHus, Ije
MHTEHCUBHOCTH €ro 1o mkaie Puxrepa cocraBnser 7— 8 6anoB u 6osee; npu 3TOM OOJIBIIMHCTBO
3llaHUM U COOPY)KEHHH IIOJIydaT CPEIHUE W CHIbHbIE paspylleHus. B pailoHe 3emieTpsceHus
MOJKET OBITh OJIMH MJIM HECKOJIBKO 04aroB rnopaxeHus: (Apmenus, 7 nexkadbps 1988 r. — 4 ropona u
58 HaceneHHBIX IIYHKTOB).

Ouaru nopaxeHusl pU 3eMJIETPSACEHUAX 110 XapaKTepy pa3pyLICHHUs 3JaHUM U COOpPYKEHUI
MOXHO cpaBHUTh ¢ Oufll. [losToMy oOIleHKa BO3MOMKHBIX MACIITa0OB pa3pylIeHUH MpU
3eMJIETPSICEHUN MOJKET OBITh IMPOBE/IEHA aHAJIOTHYHO OLEHKEe paspylieHui npu B, ¢ Toil mumb
pasHUIIECH, YTO B KauecTBe KpuTepusi OepeTcss He MaKCUMaJIbHOE U30BITOUYHOE JIaBI€HUE BO (PPOHTE



ynapHoii BoHBI (AP¢), a MakcMMaiabHas MHTEHCUBHOCTH 3€MIIECTPSCEHUS B Oayulax IO IIKale
Puxrepa (Tabmuusr 2, 3).
Tabnuna 2 — 3aBUCMMOCTD N30BITOYHOTO JIABJICHUS OT CHIIBI 3KMIIATPECCHHUS

3emIeTpsace-

= 11.5:12 | 910 | 7.8 3.:6 4...5
HHe, OarlIel

30B1TO4HOE 30,5 Meiios
JaBIICHHE, Cepmie 50 [ 77 | 20...30 | 10...20
TTa 0 10

Tabmuna 3 — CteneHu pa3pymeHus JIeMEHTOB 00beKTa U pa3MuaHbIX AP ynapHoii BosHBL Kl 1a

Ne Pazpymenns
I/ | DnemeHTH 00BEKTa _ Cpex- | . Toma-
i (Crmadoe CHIbHOE
Hee HOe
1 | MaccHBHEI® Ipo-
MEBIIIUTEHHBIE  3/TaHHA
c MeTaTTHIeCKHM

L]
o

KapkacoM H EkpaHo- | 20... 30..40 | 40..50 [50..70
BEIM 00OpYyIOBaHHEM
IPY30I0IBEMHOCTEIO

25.50T

Betonnsle H xeleso-
OeTOHHBIE 73IaHHA H
304HHA AaHTHCeHCMH-
YeCKOH KOHCTPYKLIHH

-2

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




3 | 31aHHA C JETKHe Me-
TA/UIHYECKHM  KapKa-
coM H OeckapkacHOH
KOHCTPYKIHH

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

4 | AIMHHHCTPATHBHBIE
MHOIO3Ta)XKHBIE 37a-
HHA ¢ Metayde- | 20...
CKHM HTH ’Kere3obe-
TOHHBIM KapKacoM

s
o
2
o

.40 | 40..50 |50...60

5 | KupnHaHele MHOTO-
3TakHple 3maHHA (3| 8..12 | 12..20 | 20..30 [30...40
ITaka H 6onee)

6 | CTaHKH TAKeTIBIe 25...40 | 40...60 | 60...70 -

7 | KpaHBl H KpaHOBOE

20...30 | 30...50 | 50...70 70
obopyaoBaHHE

§ | KaGemsumte HaseM- | 14 34 | 30,50 | 50..60 | 60

HBIE JHHHH
9 | Kabeasnsie momseMm- | 200...30 | 300...60 | 600...100
1500
HBIE JTHHHH 0 0 0

10 | TpyGonpoBoas! Ha-
3eMHBIe

11 | TpyGonpoBoas! Ha
METALTHYECKHX HIH

- 20...30 | 30...40 | 40...50 -
/Ke1e300eTOHHBIX 3C-

Takagax
12 | TpyGonpoBoasl. 3a- 150...20 | 250...35
= 500 -
riay0neHHsle Ha 20 oM 0 0

3amanme Ne 2

Onpenenuth mapamMeTpbl ouara NOpPakeHUs MPU Pa3pyILICHUH IUIOTHHBI BOJAOXPaHWIMIIA Ha
paccrosauu R, kM. O6bem Bojmoxpanunuima W, MiaH. M3, mupuHa npopaHa B, M, riayOuHa BOIbI
nepen MmIoTHHOHN (rmyOuHa mpopaHa) H, M, CpeqHsisi CKOPOCTh JBIKEHHUS BOJHBI MOIMYycKa V, M/c
(Tabauma 4).
Tabnuma 4 — Bapuantsl 3a1anuit



Ne I1cxoaHble TaHHBIS
BapH- . M;‘-IH' B.Mm H M v, M/C R.rum
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

CnpaBovHbIe TAHHEIE

Ouacom nopadiceHuss npu HA60OHeHUu HA3BIBAETCA TEPPUTOPUS, B Ipelesax KOTOpOH
IIPOU30LUIN 3aTOIUIEHUS] MECTHOCTH, IOBPEXICHUS U Pa3pyLICHUs 30aHHUI, COOPYKEHUIN U IPYrux
O00BEKTOB, COIMPOBOXKIAIOIIMECS TOPAKEHUAMU U TUOENbI0 JrofieH, J>KMBOTHBIX U ypoKas
CeNIbCKOXO03SHCTBEHHBIX KYJIBTYp, TOPUYEH U YHHUUTOXKe-

HUEM CBIpbS, TOIJIMBA, IPOYKTOB MUTAHUS, YIOOpEHUH U T.II.

Ouar mnopaxeHuss NpPU HABOJHEHHM B CIydasX NpOpbiBa IUIOTHH M 3aTOIUIEHHH mpH
pa3pyLIeHUH THIPOTEXHUYECKUX COOPYKEHUH XapaKTepU3yeTCs CIEyIOIUMHU NTapaMeTpaMu:

— BpEMEHEM OIIOPOKHEHUS BojoxpaHuauma 7, u;

— BpEMEHEM IPHUX0/1a BOJIHBI IPOPHIBA HA 3aJJaHHBINA pyOex lup, U;

— BBICOTOM BOJIHBI IpOpBIBa N, M;

— IPOIOJDKUTEIBHOCTBIO €€ MPOXO0XKACHHUS Ha 33JaHHOM pybexe, t'np, .

[TocnenoBaTenbHOCTD OLIEHKH O4ara opa)KeHus py HaBOJHEHUU



1 Onpenenenne BpeMeHH ONOPOKHEHHS BOJOXPAHWIUILA
W

I'=———.

N B-3600

rie W — o6seM Bogoxpaunuma, M°, N — MaKCHMAanbHbIH pacXod BOABI HA 1 M IIHMPHHEI

npopana, M>/(c M) (tabmuma 4, rae H — ray6uHa mpopaHa (MM ydacTKa HepenuBa BOJIBI Uepe3

rpebeHp IUIOTHHBI), M); B — mmpuHa mpopaHa (WM ydacTKa IepeirBa BOJIBI 4yepe3 rpeOeHb
HEpa3pyLICHHON TUIOTHHBI), M.

I

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

2 OmpeienieHre BpEMEHH MPUXO0/1a BOJHBI IPOPHIBA
R
r_ = .
oy.36
rje R — paccTostHHe OT TUIOTHUHBI, KM; V — CPEIHSS CKOPOCTh JIBH)KEHUS BOJIHBI ITPOPHIBA, M/C.
3 OrmpeneneHre BBHICOTHI BOJHBI MPOPBIBA W TPOJIOJDKUTEIBHOCTH €€ TMPOXOXKJICHUS Ha

3aIaHHOM pyOexe (Tabmuna 6).

.

Tabnuua 6
HamneHoBa- PaccTosgHHe OT IUTOTHHEL, KM
HHe mapaMeT-
POB 0 25 50 100 150 200 250

Bricora pomuer | 0.25 | 0.2 | 0,15 | 0,075 | 0.05 | 0.03 | 0,02
MpopEeIBa /1, M H H H H H H H

[TpoaomKHTETEHOCTD
MMPOXOMKICHHA BOTHEI 2.6T 4T

[

T 6rI 7T

L

Tabmuma 7



ITnoTHOCTE -
Bma B3peIBYIa- Macca I Y oaneHHe
TOTrC BeIllecT- BB (TBC) o= 0/ 1 BoKzana R,
P, TBIC.
BAa o T T, M
e KM

1 I'Tpomran 35 0.4 300
2 AMMOHHT 3 0.4 300
3 INekcoren 8 0.4 300
4 THH 8 0.4 300
5 TpotHa 8 0.4 300
6 ITpomran 40 0.6 350
7 ANMMOHHT 9 0.6 350
8 ['ekcoren 9 0.6 350
9 ToOH 9 0.6 350
é TpotHa 9 0.6 350
1 ITpomnan 45 0.8 400
_{ AMMOHHT 10 0.8 400
; ['ekcoren 10 0.8 400
':11_ ToH 10 0.8 400
1

5 TpotHAI 10 0.8 400
t13 I'Ipoman 50 1.0 450
}.-' ANMOHHT 11 1.0 450
é ['ekcoren 11 1.0 450
é T2H 11 1.0 450
5 TpoTHT 11 1.0 450
; ITpoman 55 1.2 500
- AMMOHHT 12 1.2 500
3 [ekcoreH 12 1.2 500
p T2H 12 1.2 500
i TpotHAI 12 1.2 500
g IIpoman 60 1.4 550
i ANMOHHT 13 1.4 550
§ [ekcoreH 13 1.4 550
; T5H 13 1.4 550

3aganue Ne 3

Ha jxene3HOAOpOXKHOM CTaHIIMHM MPOM30IIENT B3phIB BaroHa ¢ Q, T B3phIBYATOTO BEIIECTBA
(BB). I[InoTHOCTH HaceneHus B paifoHe cTaHUUM P, ThIC. uesn/kM?. Y aaleHue /1 BOK3ana oT MecTa
B3phIBa R, M (Tabnuma 7).



Omnpenenuts u30bITOYHOE naBienue, APQ , kxlla, m kakue OyayT mopakeHus oAl Ha
OTKPBITON TEPPUTOPUM U pa3pylleHUs B palloHE BOK3aja (31aHUs KUPIUYHbIE MHOTO3TaXXKHbIE B 3
sTaxka u 6oJee), paInyc CMEPTEIbHBIX MOPAKEHUH U KOJIUYECTBO NMOTUOIINX B pe3yabTaTe B3PHIBA.

CnpaBo4Hble JaHHbIE

B cooTBeTcTBUM € METOJMKON ONEPAaTUBHON OLIEHKH IOTEHLIMAJIbHO OINACHBIX OOBEKTOB
skoHOMUKH 1990r. onacHOCTh OO XapakTepu3yeTcs MaKCUMAaJIbHO OTIACHOM yrpo30ii, CO3/1aBacMoit
Maccoil HaxOAIIErocsl Ha TEPPUTOPUHN 0OBEKTA OMACHOTO BEIIECTBA.

B kauecTBe ONAacHBIX BEIIECTB pPAcCMATPUBAIOTCS B3pbIBUAThIE BELIECTBA, TOIUIMBHO-
Bo3ymHble cMecu (TBC) u aBapuitHO XMMHUYECKHU OTIACHBIE BELLIECTBA.

B kauectBe nmopaxatomux ¢akropoB npu UC paccmaTpuBaroTCs: BO3AylIHAs yAapHas BOJIHA
(YBB) npu B3peiBe BB, Bo3mymnas ynmapHas BojHa mnpu B3pbiBe obnaka TBC, Tokcuueckoe
neiicteue AXOB.

Jlia BO3AyIIHOM ynapHOW BOJHBI B KadecTBe KpurtepueB B3pbiBa BB u obmaka TBC B
KauecTBE KpUTEpUsS OLEHKU MOPAXKAIOUIEro JEWUCTBUS MPUHUMAIOT pPaJnyC CMEPTENIbHBIX
nopaxeHuil yenoneka (R), xapakrepuzyrouuiicss n30bITouHbIM AaBieHneM APy , paBHbiM 100 kI]a,
a Tak)XKe KOJIMYECTBO [OTHUOIINX JTFOIEH.

OCHOBHBIE pacyeTHbIE COOTHOIICHUS:

— 1i1s B3phIBa BB:

Ngg = POSE® . wen;  Ryz =1840557° . M

— nis B3peiBa TBC:
r _appees : _apn0an

rae N (TBc) — YMCIO TOTHUOMMX TPH B3pbIBE, 4el.; P — TUIOTHOCTh HACEJICHHS WIH
nepcoHaa 0ObEKTa,

thic.uen/ kM?; Qs (tBC) — Macca BB, TBC, T;

RBB (TBC)— painyc CMepTEIbHBIX TOPAKECHHUN TTPH B3PHIBE, M.

N30pITOuHOE [n@aBleHWE Ha 3aJaHHOM PACCTOSHUM OT IIEHTpa B3pbIBA OMPEACISICTCS
COOTHOIICHUSMH

700 KIa.

ﬁP,—xﬁ = . .
TBC O T
3| V1+298K° 1

Koabduumenr n naxoumres 1o gpopmysie

2
g MR
17.53/0
rae R- 3aIaHHOC PACCTOSHUC, M, Q — Macca TOHHI/IBHO'BO3I[YH_IHOI71 CMCCH, T.
| 3|'IQ3&- jlll -En':- Oan':n \l
spﬁa=Lﬂﬁlﬁ;+43‘ﬂg44+ﬂ;gIquxnh: O,y = OKo -

| |
Il Wap — IPQPEKTUBHAS Macca 3apsaid BB, KI; K — PACCTOSHUE OT LIEHTpa B3pbiBa, M; Q —
macca BB, kr; K,y —koadpduunent s¢ppextuBHoctn BB, paBHblii: ans ammonuta — 0,94; TOHa

(mertHutpur) — 1,35; Tporuna —1,0; rexcorena — 1,28.

IToBBIIIIEHHBIN YPOBEHb

3amanue 1. OnpenenuTh 0XKUAaeMOE KOINYECTBO MOPAKESHHUH MOTHHEH B To]1 oObekTa N, a
TAK)KE TPAHMIIBI 30HBI 3aAIIUTHI JUTS OJUHOYHBIX MOJHHUEOTBOJOB: No M rx. JlaHHBIC: BEPOSTHOCTD
MpOpbIBa MOJIHUKM P, NHUPUHY W JUIMHY TOMelleHus S u K, BBICOTY MOJHUEOTBOJA Ny ¥ BBICOTY
noMenieHus h BEIOpaTh U3 TaOIHUIBI 8 COTIIACHO TIOCIEHEH U IpeAnocieIHel udpam mudpa.
Tabnuma 8— BapuanTsl 3a1anuit



Ilocnenuss Tpesmo-
Tun CICIHAA
wappa MOJTHUEOTBOJIA P udpa S, M K, M hx, M h m
mmdpa
mmdpa
1 TPOCOBBIH 0,05 1 110 100 100 150
2 CTEP)KHEBOI 0,05 2 13 40 63 100
3 TPOCOBBII 0,05 3 50 50 42 85
4 CTCPKHEBOI 0,05 4 34 65 49 95
5 TPOCOBBII 0,05 5 16 23 46 140
6 CTCPKHEBOI 0,005 6 45 56 34 72
7 TPOCOBBII 0,005 7 35 75 25 45
8 CTePKHEBOI 0,005 8 45 133 34 54
9 TPOCOBBII 0,005 9 24 66 12 24
0 CTePKHEBOI 0,005 0 56 42 15 20

Cnucok JuTeparypbl, peKOMEHAyeMblil K MCII0JIb30BAHUIO 110 JAHHOW TeMe
OcHoBHas1 iuTEeparypa:
1. Pricun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh kHU3HENEATENHHOCTH DINEKTPOHHBIN
pecypc : yaebroe nocobue / C.JI. SI6mounnkos / }O.C. Peicun. - Capatos : At [Tu Op Meaua, 2018.
- 122 c. - Kuwura naxoaurcs B 6azoBoit Bepcuu DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAaHUUEHO
2. Coxkomnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTb KHU3HENECATETLHOCTH TIPH

AKCIUTyaTal[Ml CUCTEM U COOPYKEHUN BOJOCHAOXKEHUS U BOJIOOTBEICHUS DIEKTPOHHBIN pecypc :
VYyeonoe nmocobue / JI. 1. CokonoB. - be3onmacHOCTb KU3HEACSITSIIBHOCTH TP IKCILTyaTaIllun
CUCTEM U COOPYKEHHI BoJ0CHaOKeHUs U BojgooTBeneHus,2023-09-10. - Mocksa : Undpa-
Nuxenepus, 2018. - 136 c. - Knura naxoautcs B npemuym-Bepcuu ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, k3eMIUIIpOB HEOTPAHUUICHO

JlonoaHuTeILHAS JUTEPATYpA:

1. benoB, C. B. be3onacHOCTh >XU3HEIEATEILHOCTH M 3alllMTa OKPYKAIOIICH Cpebl
(Texnochepnas O6ezomacHocTs) : yueObnuk / C.B. benos. - M. : IOpaiit, 2012. - 682 c. -
(bakamaBp. bazoBsiii kypc). - Ha yueOnuke rpud: Pek.MO. - bubnuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3emruisapoB 1

2. DxoJiorus U 6e30MaCHOCTh KU3HEIEATSILHOCTH : yueb. mocooue st By30B / [Kpusomienn /1. A.,

Mypageii JI. A., Poesa H. H. u 1p.] ; mox pen. JI. A. Mypasbs. - M. : KOHUTU, 2000. - 448 c. : un.
- bubmwmorp.: B Tekcre. - ISBN 5-238-00139-8, sx3emMIuisipoB HEOrpaHHUYEHO
HNurepHer-pecypcesbl:

1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTckasi OHOTHOTEKa OHIAIHY.

3 http://catalog.ncstu.ru/ — s1eKkTpOHHBIN KaTaIOT acCOIMAIINN 3JIEKTPOHHBIX OHOINOTEK
yueOHBbIX 3aBesieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OtkpsiToe 0Gpa3zoBaHme
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