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Beenenne

Jucnunimna «be3omnacHOCTh KU3HENEATENBHOCTHY» OTHOCUTCS K JHUCHUHUIUIMHE 0a30BOit
gactu. OHa HampaBieHa Ha (opMmupoBaHUE OOLIEKYJIBTYPHBIX, 00IIENPOdecCHOHANBHBIX H
npodeccnoHaNbHBIX KOMIIETEHUIUH 00YYaroIIUXCsl B MIPOLIECCE BHIIOTHEHUS paboT, OnpeiesieHHbIX
dI'0C BO.

Meroanueckue yka3zaHus COCTaBIICHBI HA COBPEMEHHOM HAay4YHOM YPOBHE M PacCUMTaHbl HA
CTYJIEHTOB, 110 Hanpasyienuto 18.03.01  XumMuueckast TEXHOIOTHSI.

[TocnenoBaTrenbHOCTE TEM COOTBETCTBYET JIOTMYECKOW CTPYKTYpE €€ IPOXOXKICHMS.
[IpemyiaraeMple  METOOMYECKHE YKA3aHUS COJAEPXKAT MaTepual, KOTOPbIH pPEKOMEHAYEeTCs
HCIIO0JIB30BaTh CTYIEHTAM MPU MOATOTOBKE K IPAKTUYECKUM 3aHATHUSIM.

Jns mOAroTOBKM K MPAKTHUYECKUM 3aHATUSAM CTYJIEHT JOJDKEH H3YYUTh Marepuan Io
COOTBETCTBYIOIIEH TeME€, HUCIHOJIb3ysl OCHOBHYKO U JIONOJHHUTEIBbHYIO JUTEPATYpy, a TaK XK€
UCIIoNB3ys nepuoandeckue nganuss CMU.



TEMA 1. ®PU3NOJOTI'NMYECKHE OCHOBBI ’)KU3HEJAEATEJIBHOCTH.

IIpakTyeckoe 3ansaTue 1. [Ipexmer u 3apaun kypca BAK/L.

He.m: 3aHATHA: U3YUYUTDH LCJIb, 3aHATHC JUCHUIIIIMHBI.

3HaHuMsA M yMeHHUs, IpHodpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHUSI TeMbI

3HaTBh: NpueMbl OKa3aHUS MEPBOM MMOMOIIYU, METO/bI 3AIUTHI B YCIOBUAX YpPE3BbIYAMHBIX
CUTyallMi; METOAbl 3alUThl IPOU3BOJACTBEHHOIO IIEPCOHANA M HACEJIEHHS OT BO3MOXKHBIX
MOCJIE/CTBUM aBapuil, KaTacTpod, CTUXUIHBIX O€ACTBUH, IpaBWja TEXHUKU OE30MaCHOCTH,
IIPOM3BOJICTBEHHON CaHMTAapUM, IOKApHOM O€30HMaCHOCTM M HOPMBI OXpPaHbl TPYyJa; OCHOBBI
U3MEpPEHUsI U OLEHKU I1apaMeTPOB ITPOU3BOJCTBEHHOIO MUKPOKJIMMATA, YPOBHS 3albLICHHOCTH U
3ara3o0BaHHOCTH, IIIyMa U BUOpaAIMK, OCBELIECHHOCTH PabOYHX MECT

YMerb: UCIONB30BaTh NPUEMBI OKa3aHUS IEPBOM ITOMOIIN, METOABI 3AIIUTHI B YCIOBUAX
YpE3BBIYANHBIX CUTYyallMd; HCIIOIb30BaTh OCHOBHBIE METOJbl 3aUIUThl IPOU3BOJCTBEHHOIO
NepCOHaa W HACEJCHUs OT BO3MOXHBIX MOCIEICTBUIA aBapuii, KaTacTpod, CTUXUHHBIX O€JICTBUH;
WCIOJB30BaTh TIPaBWJIa TEXHUKM O€30IacHOCTH, INPOU3BOJCTBEHHOW CAHWTApUHU, TOXKAPHOH
0€30MaCHOCTH ¥ HOPMBI OXpaHbl TPY/Aa; U3MEPATh U OLEHHUBATH MAapaMeTPhl MPOU3BOJICTBEHHOTO
MHUKPOKJIMMATa, YPOBHS 3albLJICHHOCTH M 3ara3oBaHHOCTH, IIyMa W BUOpAIMM, OCBELIEHHOCTU
pabouux MecT

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

Kon DopmyIMpoBKa

OK-9 CIIOCOOHOCTBIO UCIIOIB30BaTh MPUEMbI OKa3aHUsI IEPBOM MOMOIIH, METO/IbI
3aLIUTHI B YCIOBUAX YPE3BBIYAMHBIX CUTYaLUi

OIIK-6 BJIAICHUEM OCHOBHBIMHU METOJAMU 3aIUThI IPOU3BOICTBEHHOIO
MepcoHalia ¥ HACeJICHUsI OT BO3MOXKHBIX TTOCIICJICTBUM aBapuii, KatacTpod,
CTUXUMHBIX O€ICTBUI

[1K-5 CIOCOOHOCTBIO UCTIONB30BATh MPaBUJIa TEXHUKU 0€30MaCHOCTH,
[IPOU3BO/ICTBEHHON CAaHUTAPHUH, OKAPHOW OE30MaCHOCTH U HOPMBI
OXpaHBI TPYZIa; U3MEPATH M OIICHUBATh ITapaMeTpPhl MPOU3BOACTBEHHOTO
MUKPOKJIMMATa, YPOBHs 3albUIEHHOCTH U 3ara30BaHHOCTH, LITyMa U
BUOpAIMM, OCBEILIEHHOCTH PabOunX MeCT

AKTyanbHOCTH TeMbl. [lociie n3ydeHust TeMbl CTYJEHT JOJDKEH 0CO3HATh, YTO O€30MacHOCTh
KHU3HECSATENIbHOCTU SIBJIAETCS Cepbe3HOM MpoOieMol COBpeMEHHOCTH B mporecce usyueHus
MaTepHuala JEeKIHH NpenojaBareib J0KEH CTPEMHUTHCS BBIPA0OTaTh Y CTYACHTOB M HJICOJIOTHIO
0€30MMacHOCTH U O€30MaCHOTO MBILUIEHUS U TIOBEICHUSI.

TeopeTuyeckas 4acTb

C nosiBneHueM Jto/iel Ha 3eMJIe Hauajaoch BIMSHUE UX JEATEIbHOCTH Ha OKPY)KAIOILYIO CPENY
C momoIpl0 KaMeHHBIX OpYIUil MEepBOOBITHBIE JIIOIM HAdajdd IpeBpaliarb 0ObEKT M MPOIECCHI
IIPUPOJBI C UX HATYPaJIbHOIO COCTOSHUSA H Ha IUTYYHBIXH.

B Hactosimee Bpemsi B3aMMOJICHCTBHME YEJIOBEKA C MPUPOJIOHM OrpaHWYMBAIAcCh TOJBKO
OMO0JIOTMYECKUM OOMEHOM BEIIeCTBAMHU U Ha 3TOW CTaJMM YeJoBeYecKoe 00IecTBO U Ouocdepa B
COBOKYITHOCTH  MpPEJICTaBIsUIM  cOo00M  (QYHKIMOHAIbHO HE  3aMKHYTYIO  [JIOOAIbHYIO
COLIMOEKOCUCTEMY, B KOTOPOH ciaOble aHTPOIIOT€HHbIE BO3ACHCTBUS HE MOIJIM BbI3BATh 3aMETHBIX
W3MEHEHUH B OKPYXaIOIIEH Cpeaoil.



OrpomMHoe MNPOU3BOACTBO OPYXKHUSA, YBEIMYEHHUE KOJUYECTBA ATOMHBIX DSJIEKTPOCTAHIINM,
ypOaHu3anus, KojoccajlbHas HACBIIICHHOCTh HH(PACTPYKTYpPOH, THnepTpodUyecKuii pa3BUTHE
aBTOMOOMJIBHOTO TPAHCIIOPTAa, XUMHYECKUX M Ap. Jpyrux BpeaHBIX MPOU3BOJCTB CYIIECTBEHHO
M3MEHUIM KAa4ecTBO cpeibl (BOABI, BO3/yXa, MOYBHI, KJIMMara U JAPYIHUX XapaKTEPUCTHK CpPEJbl),
CZeJIaiv )KU3Hb YeJIOBEKa 00JIee OMacHbIM, a MEPCIIEKTUBBI - HE JTYUIIIHM.

MHorue y4eHble CBS3BIBAIOT YBEIMUYCHUE CTUXUHHBIX OCICTBUU C JCSITEILHOCTHIO YEIIOBEKA
Heo6xomumo 3amymatbes Han ¢gaktoM, uyto ¢ 1960 mo 1990 rr xonmm4uecTBO KaTakiu3M Ha 3emiie
YBEJIMYMIIACh BJABOE M TIPOJOJDKAET pACTH HEpallMOHAIbHAS XO3SIMCTBEHHAs JI€ATEIbHOCTD,
MHOTOKPAaTHO YCHJIMT-HA JOCTHMIKCHHMSIMH HAyYHO-TEXHHUYECKOTO IIporpecca, IpuBena K
MOBPEXKJICHUIO M HUCTOIICHUIO MPUPOAHBIX PECYpCOB, M3MEHEHHS PEreHEePallMOHHBIX MEXaHU3MOB
ouocdepsl, aedopManuu CHOPMHUPOBAHHOTO HA TMPOTSHKCHHHM MHOTHX MHJUIMOHOB  JIET
€CTECTBEHHOI'0 KPYrOBOPOTa BEILECTB M SHEPreTUUECKUX IIOTOKOB Ha IUIAHETE, HAPYIICHUE
JTUHAMHUYECKOTO PABHOBECHS TJIOOAIBHOW 3E€MHOM COIMOAKOCHCTEMBl pe3yJbTaTeé HadaaoCh
Mporpeccupyromiee pa3pyieHne ouocepsl MIaHEThl, TPO3UT CTaTh HEOOPATUMBIM M TIPUBECTH B
OnuxkaiiieM OynylieM K TakoW CTENEHHU Jerpajallii OKPYKaoIlled Cpelbl KOrja OHO CTaHeT He
MPUTOAHOCTH UM JIJISI JAIbHEHIIErO CYIIECTBOBAHUSA JItoAei VTak, Ha TpETHIl COBPEMEHHOM CTauu
B3aUMOJICHCTBUS OOIECTBA W MPUPOABI IJIoOanbHAs 3€MHas COIMOAKOCHCTEMBl CTaja
(byHKIMOHATBHO 3aMKHYTOH OHa TepsieT CIIOCOOHOCTh K €CTECTBEHHOW CaMoO Peryssiuu | 1aBHBIM
€€ PeryyisaTopoM Tenepb JOHKHO CTaTh OOIIECTBO, U OT TOTO, KaK OHO OYJET BHINOIHATH (PYHKUIUU
10 OXPaHbl OKPYKAIOIIEH CPE/Ibl, 3aBUCUT JIFOJEH.

Bonpocs! u 3axanus:
ba3oBelii ypoBeHb

. [Ipobnema 6€30macHOCTH B COBPEMEHHOM MHPE.

. OCHOBHBIE 3JIEMEHTHl MUPOBO33PEHUYECKON KOHLEIIMU 10 O€30M1aCHOCTH KU3HEAEATEIIbHOCTH.
. OObEKTUBHBIE IPEIOCHUIKN BO3SHUKHOBEHMS HayKU «be30macHOCTh JKU3HEAESTETbHOCTIY.

. IlonsTHe 6Ge30macHOCTH.

. T'ox poxnenus nayku BX/I.

. Hatb onpenenenne Hayku bXK/I.

. OcHoBnas uens Hayku BXK/I.

. Crpykrypa Hayku BXK/I.

. O6bexT uzyuenust bX/I.

0. IIpenmer uzyuenus BX/I.

1. Ilpuumnsl Bo3HUKHOBeHUs Hayku BXK/I.

12. JlesaTenbHOCTh OpraHM3allUi, CBA3aHHBIX C oOecreuyeHHeM O€30MaCHOCTH B COBPEMEHHOM
MHUDE.

13. Hayunsle 3agaun BXK/I.

14.  CpencrBa mo3Hanus B bXK/I.

PP O0O~NO Ol W —

[ToBbIIEHHBIN YPOBEHB

1. ChopmynupoBats npakTudeckue 3anaun bXK/I;

2. O6ocHOBaTh 6 IIEMEHTOB COBPEMEHHONW MUPOBO33PEHUYECKON KOHIEIIUH.

3. Conepxanue u cTpykrypa Kypca bXK/I.

4. Ponb, mecto 1 3agaun b)K]] B MOATOTOBKE CIIEUAIUCTOB SKOHOMHCTOB.

5. YenoBek Kak BakKHEHIIIee 3BEHO CHCTEMBbI «UYEJIOBEK - Cpelia OOUTaHUSY.

6. ChopMyaupoBaTh MPUHIIHITEI TUIHONW O€30MACHOCTH M 0€30MaCHOCTH OKPY)KAFOIITHX.

Cnucok JuTeparypbl, peKOMeHyeMblil K HCMOJb30BAHUIO MO TAHHOM Teme
OcHoBHas1 JiuTEpaTypa:

1 benos C.B. be3omacHOCTh KU3HEACITEIBHOCTH: Y YeOHUK 1Sl By30B. — M.: Bricmas mikona,



2011. -485 c.
2 benog C. B. bezonacHocTs xku3HeaesTenbHOCTH. TepmuHonorus: yaebnoe nocodue / C. B.
benos, B.C. Banaes, A. ®@. Ko3bskos; nox pea. C.B. benosa. - M.: Knopyc, 2012. - 400 ¢
JonosHUTeILHAS JUTEpaTypa:
1 Kpusomeunn /. A., Mypaseii JI. A., Poesa H. H. u ap. Dxonorust u 6€30macHOCTb

KU3HEACITSIBHOCTH: yueO.mocobdue it By30B. / [lox pen. JI. A. Mypases. — M.: KOHUTU,
2000. — 448 c.: un. - bubnuorp.: B Tekcre. - ISBN 5-238-00139-8

2 Aramaniok, B. I'. I'paxnanckas o6opoHa: yue6Hoe mocooue / B. I'. Atamanroxk, JI. I'.
Hlupmes, H. . Akumos; ox pea. . M. Muxaiinuka. — M. : Beicmas mixona, 1986. - 207
c. : . - [Ipui.: c. 189-203. - bubnuorp.: c. 204-206

3 MexoTpaciieBble mpaBuia 1o oxpane Tpyaa (mpaBuiia 0e30MacHOCTH ) TIPH IKCILTyaTaluu
anektpoycranoBok. [IOT P M-016-2001 P/ 153-34.0-03.150-00. - M.: M3n. HI] DHAC,
2001. - 195c.

HNHTepHET-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEIBLHBIM pecypcaM
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIHM KaTAJIOT aCCOIMALINHN JICKTPOHHBIX OHOINOTEK
yueOHbIX 3aBefieHni u opranuzanuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKE

TEMA 2. BIUSHHUE OITACHBIX U BPEIHBIX ®AKTOPOB HA 31OPOBBE.
IMPAKTHYECKOE 3AHSITHUE 2. OIEHKA PAIUAIIMOHHON OBCTAHOBKH

He.m; 3AaHATUA: HN3YYUTHh IIpaBUJIa IMOBCIACHHA Ha MECTHOCTH 3apa>KeHH0171 paanOaKTUBHBIMU
BCIICCTBAMH, B CBA3HU C BO3BMOKXHBIM MTPUMCHCHUCM ANCPHOTO OPYIKHAL.

3HaHUA M yMeHNsl, IPUodpeTaeMbie CTYIeHTOM B pPe3yJibTaTe 0CBOEHUS TeMbI
3HaTh: MpaBuia TEXHUKU 0€30MaCHOCTH, IPOU3BOJACTBEHHON CAaHUTAPHUH, TOKAPHOM
0€30MacCHOCTH U HOPMbI OXpaHbl TPYZa; OCHOBBl M3MEPEHMSI U OLICHKH TapaMeTpOB
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3aNbIICHHOCTH U 3aT'a30BaHHOCTH, [ITyMa U BUOpaIuy,
OCBEIICHHOCTH Pab0OUYUX MECT
YMeThb: HCIIONB30BaTh MPaBUIIa TEXHUKH 0€30MaCHOCTH, POU3BOICTBEHHON CaHUTAPHH,
MO’KapHOW O€30MaCHOCTH U HOPMBI OXpPaHbl TPYAQ; U3MEPATH U OLIEHUBATh ITapaMeTpPbl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aNbIICHHOCTH U 3aT'a30BaHHOCTH, [ITyMa U BUOpaIuy,
OCBEIICHHOCTH Pa00UNX MECT

HaunmeHnoBanue (opMupyeMbIX KOMIETEHIHH

Kon DopMyTHPOBKA

[1K-5 CIIOCOOHOCTBIO MCITOJIF30BATh MPaBMIIa TEXHUKH OE€30MacHOCTH,
[IPOU3BOJICTBEHHON CAHUTApUH, II0>KaPHON 6€30IaCHOCTU U HOPMBI OXPaHbI
TPYyZa; U3MEPSTh U OLIEHWBATh MapaMeTPbl POU3BOICTBEHHOI'O MUKPOKIINMATA,
YPOBHJ 3alIbJICHHOCTH U 3ara3oBaHHOCTHU, IIIyMa U BI/I6paIII/II/I, OCBCIICHHOCTHU
pabounx MecT

JlokazaHa HEOO0XOAMMOCTh KOHTPOJS YPOBHS paJMOaKTHUBHBIX BeLIECTB B armocdepe,
ruapocepe u nutochepe. B HacTosmee Bpems cPOpMyIHMpOBaHBI OCHOBHBIE HETaTHUBHBIC
MOCTIC/ICTBHS BO3ACUCTBUS PaTUAllMOHHBIX (PAaKTOPOB Ha OpraHM3M 4YejoBeka. VIMEHHO MOo3TOMYy
U3Y4YCHHE JAHHOU TEMBI SBIISIETCSA aKTyaJIbHBIM.


https://openedu.ru/

Teopernueckasi 4acThb

30Ha paaMOAKTHBHOIO 3apa)eHHsi — OTO TEPPUTOPHS, IOABEPIILASCT 3apPAKEHUIO
PaZMOAaKTUBHBIMHU BEIIECTBAMHU B pe3y/lbTaTe UX BBIMAJACHUS IOCIE Ha3eMHBIX (MOJ3€MHBIX) U
HU3KUX BO3IYLIHBIX SIIEPHBIX B3PBIBOB.

[Topaxaromiee aeiicTBHE pajMOaKTUBHBIX BEHIECTB OOYCIOBIMBACTCS B OCHOBHOM raMMa-
n3nydyeHreM. BpenHoe BO3AEHCTBUE MOHUBUPYIOUIUX U3JYYEHUN OLEHHUBACTCA 1030 HM3Jy4YCHUS
(mo3oii oOmyuenuss — JI), T.e. SHEpPruerl HTUX JIy4yeH, NOTJOIMIEHHOW B €AWHUIE O0BbeMa
00JIy4aeMOoro BEIIECTBA. DTa SHEPTUsl U3MEPSIETCS B CYIIECTBYIOIIUX JO3UMETPUUCCKUX PUOOpax
B peHtrenax (P).

OObI4HO 103y 00JTyUEHHSI ONPELIISIOT 38 KaKOW-TH00 MPOMEXYTOK BpeMEHH, Ha3bIBaeMbIit
BpeMeHeM 00JTydeHus (BpeMsi MpeObIBaHuUs JII0/IeH Ha 3apakeHHON MECTHOCTH).

JUis  OLEHKM MHTEHCUBHOCTM TaMMa-U3JIy4yeHHUs, HCIyCKAEMOI'0 paJHOaKTHUBHBIMU
BEUIECTBAMHM Ha 3apaKEHHOM MECTHOCTH, BBEJCHO IOHATHE «MOIIHOCTh [O03bl H3IIY4CHUSD)
(ypoBeHb paguanuv). MOIHOCTB JT03bI U3MEPSIIOT B peHTreHax B yac (P/4), HeOOoIbIMe MOIITHOCTH
J03bl —

B MIJUITMPEHTTeHax B yac (MP/u).

[TocTereHHO MOIIHOCTHU J103bI U3TYYeHUI (YPOBHU pajMallii) CHUXKAIOTCA. Tak, MOIIHOCTH
710361 (YPOBHM paJualiii), 3aMEPEHHBIE Yepe3 OJIMH Yac MO0CjIe Ha3€MHOTO SIIEPHOTO B3phIBA, YEPE3
JIBa yaca yMEHbIIATCs BBOE, CITYCTS TpH 4Yaca — B 4 pa3za, yepe3 cemb 4acoB — B 10 pasz, a yepes
49 yacoB — B 100 pas3.

CremneHp paguoaKTHUBHOTO 3apaKEHUS M pa3Mepbl 3apaKEHHOTO y4acTKa palOaKTHBHOTO
clie[ia Ipy SAEPHOM B3PbIBE 3aBUCST OT MOLIHOCTH U BUJA B3pbIBa, METEOPOJIOTrMUYECKUX YCIOBHI, a
TaK)Ke OT XapakTepa MECTHOCTU U TpyHTa. PasMmepsl pajMOaKTUBHOIO Ciefa yCIOBHO JENAT Ha
30HBI:

30Ha OMacHoro 3apakeHus. Ha BHemHel rpaHuie 30HBI J03a paavanuu (C MOMEHTa
BBINIQ/ICHNS PaJMOaKTUBHBIX BEUIECTB M3 O0Jlaka Ha MECTHOCTb [0 TMOJIHOIO UX pacraza) paBHa
1200 P, ypoBeHb paguanuu yepe3 OAMH 4ac nocie B3pbiBa — 240 P/u;

30Ha CUJILHOTO 3apakeHus. Ha BHemHel rpanune 30HbI Ao03a paauauuu — 400 P, ypoBeHb
panuanuy 4epe3 oJ1H 4yac nocie B3psiBa - 80 P/y;

30Ha YMEPEHHOTO0 3apaxxeHus. Ha BHemIHel rpanuile 30161 103a paguanuu — 40 P, ypoBeHb
panuanuy yepe3 oJJUH 4ac mocie B3phiBa - § P/u.

Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHB

3amanue 1.

B pe3ynbrate simepHOTo B3phIBa B HACEIEHHOM MYHKTE «A» MPOU30ILIO0 PATUOAKTHBHOE
3apa)KeHWe MECTHOCTH. YPOBEHb paguaiuu B 12 gacoB coctabwmi 120 p/4, a B 14 gyacoB 60 p/d.
Kakoii pexxum 3aiuThl HEOOXOUMO TPUMEHUTH JAJIs1 HACEIICHUSI.

3anauue 2

Onpenenuts TPOIOIKUTEIHLHOCTH Pab0THl popmupoBanuii 'O Ha OTKPBITOI MECTHOCTH

(tp), ecnu ycTaHaBIMBaeTCs HOMmycTUMast go3a oonydenus [l gom. - 20 p. YpoBeHb paguanun

4yepes yac Mmocje B3pbiBa (Pq+1) coctasisieT 760 p/4., a Hadago padboT yepe3 8 YacoB MOCIIE B3PhIBA.
3ananue 3
JIrogu nepexoaunsiv o OTKPHITOW MECTHOCTH B yKpbITHE ¢ 10 1 10 11 4. mpu ypoBHE
pamuaruu 35 p/4. B 10 4. u 25 p/4. B 11 4., mocne 3Toro onu exanu Ha aBromoowmie 10 11-30 1 nmpu
ypoBHe paguanuu 17 P /4, c 11-30 4 no 14 4 naxoaumnuce B [IPY, npu ypoBHe paguanuu Ha 14 4
1p/4. Koaddumment 3ammte (k3) [TPY pasen 50, (k3) aBromoOwms - 2, k3 OTKpBITOM MecTHOCTH - 1.
Kakyto o61ryro 103y obiyueHus nonydunu jgoau — Joour.) - ?
3anganue 4
B pe3ynbrare si1epHOro B3pbiBa B HACEJIEHHOM ITYHKTE «A» IMPOU30LLIO0 PAIUOAKTUBHOE



3apa)kK€HHe MECTHOCTH. Y POBEHb pajuaiuu B 6 gacoB coctaBui 110 p/4, a B 6-30 gacoB 90 p/4.
Kakoii pexxuM 3aimmThl HEOOXO0AUMO TPUMEHUTD ISl HACETICHUS.
3aganue 5
OnpenenuTs MPOAOIKUTEIHHOCT paboThl popmupoBanuii 'O Ha OTKPBITONH MECTHOCTH
(tp), ecnu ycTaHaBIMBaeTCs ponmyctumas ao3a oomydenus (I mom) - 20 p. YpoBeHb paguanuu 4yepe3

yac MmocJje B3pbiBa (Pq+1) coctapysieT 1200 p/4, a Hagayio paboT yepe3 24 daca 1mocie B3phiBa.

3ananue 6
JIrvonu naxonumuck B [IPY ¢ 6 4 10 9 4. npu ypoBHe paauaruu Ha 6 94 150 p /4., 9 4. 26
p/d., 3aT€M OHU 1T MEIIKOM 110 OTKPBITONH MecTHOCTH 110 9-30 4. mpu ypoBHE pagauanuu 12
p/4, ¢ 9-30 4. o 11 4. exanu Ha aBTOMOOMJIE MTPU YPOBHE
panuanyu Ha 11 9 2 p/u. Koaduuument 3ammrsr (k3) [IPY pasen 30,
k3 aBTOMOOWMIIA - 2, k3 OTKpBITOM MeCTHOCTH - 1.
Kakyto o01yro 103y o0mydeHus monydniu jgroad - J{(o6mr.) - ?

I1oBBIIEHHBIN YPOBEHB

1. CxonbKO CyIIECTBYET PEKUMOB 3aLTUTHI?
2. Kakoii mokasarenp SBISETCS ONPEIESISIONUIM IIPH OTPEACTICHUN PEKIMA 3aIIUTHI?
3. Kaxk onpenenuts cyMMapHyI0 103y BHELITHETO 00IydeHus?

CHHCOK JIUTEPaTypPhl, PEeKOMEHIYeMblii K HCI0JIb30BAHUIO 110 TAHHOI TeMe
OcHoBHas IUTepaTypa:

1 benos C.B. be3onacHOCTb KU3HEACATETLHOCTU: YUeOHUK Ui By30B. — M.: Bricias mikorna,
2011. -485 c.

2 benos C. B. bezonacHocTs xku3HeaesTensHocTU. TepmuHomnorus: yuebnoe nocoodue / C. B.
benog, B.C. Banaes, A. ®. Ko3bsikos; moxa pea. C.B. benoga. - M.: Knopyc, 2012. - 400 ¢
JonoJHUTe/ILHAA JTUTEpPATYypa:
1 Kpusomeunn /. A., Mypaseii JI. A., PoeBa H. H. u ap. Dxonorus u 6e30macHOCTb

KU3HEACITENbHOCTHU: yuel.mocodue st By30B. / [lox pen. JI. A. Mypases. — M.: KOHUTU,
2000. — 448 c.: un. - bubnuorp.: B Tekcre. - ISBN 5-238-00139-8

2 Aramantok, B. I'. I'paxmanckas o6opona: yueoHoe mocooue / B. I'. Atamantok, JI. I,
[Mupmes, H. Y. Akumos; nox pea. . . Muxaiinuka. — M. : Beicmias mkona, 1986. - 207
c. : wi. - [Ipun.: ¢. 189-203. - bubnmorp.: c. 204-206

3 MesxoTpacieBble IpaBuila Mo oxpaHe Tpyaa (mpaBuia 0e30MacHOCTH) TPH KCILTyaTaIHH
anekrpoyctaHoBok. [IOT P M-016-2001 PJT 153-34.0-03.150-00. - M.: 13a. HI] DHAC,
2001. - 195c.

HNurepHer-pecypcnl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaIOT aCCOIMAIINN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

4 http://www.iprbookshop.ru — 5BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue



https://openedu.ru/

TEMA 2. BIUSHHUE OITACHBIX U BPE/IHBIX ®AKTOPOB HA 3/1O0POBBE.

MMPAKTHYECKOE 3AHSATHUE 3. OLIEHKA BO3JEVCTBHSA BPEJHBIX BEIIIECTB,
COJAEPKAIIHUECH B BO3AYXE

Heab 3ansaTusi: OpraHu3oBbIBaTh W TPOBOJUTH MEPONPHUATHS 10 3alIuTe paboTaroNMX U
HACEJICHUsT OT HETaTHBHBIX BO3JCHCTBHI 4YPE3BBIYAMHBIX CHTyallud; OCHOBHBIC BUJIBI
MOTCHIIMATIBHBIX OMACHOCTEH W MX TIOCIEACTBUS B MPO(HECCHOHATBHON JIEATEITHPHOCTH U OBITY,
MIPUHIUIIBI CHU)KCHUSI BEPOSTHOCTH WX PEaM3allii; HAYYUTHCS J1aBaTh OIEHKY BO3CHCTBUS
BPE/IHBIX BEIECTB HAa OPraHW3M 4YeJOBeKa B paboyeil 30HC M HACENEHHBIX NMYHKTaX, CPABHUTH
dakTudeckyro dpopmy c I1JIK u nate oreHky.

3HaHMA M YMeHHUs, IpHOOpeTaeMble CTYACHTOM B Pe3yJIbTaTe 0CBOCHHUS TeMbl
3HaTh: TpaBUIIa TEXHUKU 0€30MaCHOCTH, TPON3BOICTBEHHON CAHUTAPUH, TOKAPHOU
0€30I1aCHOCTH U HOPMbI OXPaHbl TPY/a; OCHOBBI M3MEPEHMSI U OLIEHKHU I1apaMeTpoB
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbIJICHHOCTH U 3ara30BaHHOCTH, IIIyMa ¥ BHOpaLuy,
OCBEIIEHHOCTH pab04YMUX MECT
YMeThb: HCIIOIB30BaTh MPAaBUJIA TEXHUKN O€30MaCHOCTH, IIPOU3BOJICTBEHHOW CAaHUTAPHH,
MO’KapHOM 0€30MaCHOCTH U HOPMbI OXpaHbl TPYAA; U3MEPSTh U OLIEHUBAThH ITapaMeTPhbl
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbIJICHHOCTH M 3ara30BaHHOCTH, IITyMa ¥ BUOpaIuy,
OCBEIIEHHOCTH pab04YMuX MECT

HanmenoBanue ¢opMupyemMbIX KOMIETEHINH

Kon DopMyIHpPOBKA

[1K-5 CIIOCOOHOCTBIO HCITONIF30BATh MPABUIIa TEXHUKHA OE30TIACHOCTH,
MPOM3BOJICTBEHHON CAHUTAPHH, TI0KAPHOH OE30MaCHOCTH M HOPMBI OXPaHBI
Tpy/a; U3MEPSTh U OLCHUBATH ITapaMeTpPhl IPON3BOICTBEHHOTO MUKPOKIINMATA,
YPOBHSI 3aIIbUICHHOCTH Y 3ara30BaHHOCTH, IITyMa ¥ BUOPAIMH, OCBEIIIEHHOCTH
pabounx MecT

AKTyabHOCTh TeMBl. B CBSI3U ¢ €XerojHbIM POCTOM YpPOBHS 3a00JI€Ba€MOCTH, OCOOYIO
aKTyaJIbHOCTh IPUOOpPETaeT oXpaHa MX 3JI0pOBbS M CO3/JaHHEe Oe3omacHbIX ycinoBuil Tpyna. Ha
peleHre 3TUX 3a/a4 HalpaBlIeHO NPUHATHE (eaepanbHbIX 3aKOHOB «O0 OCHOBAX OXpaHbI TPy,
«O06 00s3aTebHOM COLIMAJIbHOM CTPaxXOBAaHMM OT HECYACTHBIX CIy4aeB Ha IPOU3BOJCTBE U
npodeccuoHanbHbIX 3a0oneBaHui» u TpynoBoro kojekca P®D. DTH TOKYMEHTHI NMPEANUCHIBAIOT
IMPOBCACHUEC HaA BCCX MNPCANPUATHAX, HE3aBUCUMO OT (bOPM C06CTB€HHOCTI/I, IIPOBCACHUC
aTTecTallud pabo4YMX MECT MO YCIOBHSM TpyAa. ATTecTanus pabOuMX MECT SBISETCS CHUCTEMOM
aHaJIM3a M OLIEHKH pabouuX MECT AJIs JIAHUPOBAHUS U MPOBEACHUSI MEPONPUATUH 110 YIyUIIEHUIO
yCIOBUH TpyAa, cepTu(dUKauu padoT Mo oXpaHe TpynAa, 000CHOBaHMS MPEAOCTABICHHS JIBIOT U
KOMIIEHCAIH, pelieHus BOIIpOCa 0 CBSI3U 3a00JieBaHUS c npodeccueil.

TeopeTuyeckas 4acTb

Jlns  olecrnieueHuss >KU3HENEATEIBHOCTH dYeliOBEKa HEOOXOoAMMa BO3AYIIHAS  Cpena
OTIPENICJICHHOTO KA4YECTBEHHOTO M KOJHMYECTBEHHOTO cocTaBa. HopMalbHBIA Ta30BBIM COCTaB
BO3ayxa caenyromuii (00.%): azor - 78,02; kucnopoxn - 20,95; yriekucnsriii ra3 -0,03; aproH, HeoH,
KpPUNTOH, KCEHOH, PaJIOH, 030H, BOAOPOA - cymmapHo 10 0,94. B peaqrbHOM BO31lyXe, KpOME TOTO,
COJIEpKaTCsl pa3InyHble MpUMecH (MbUTb, Ta3bl, Mapbl), OKA3hIBAIOIINE BPEIHOE BO3JCHCTBHE HA
OpraHU3M YeJIOBEKa.

OcHoBHOU (hU3MUECKON XapaKTePUCTHKON MpuUMecei B aTMOCc(EepHOM BO3AyXe M BO3AYyXE U
BO3/IyX€ MPOU3BOJICTBEHHBIX TOMEIICHUI SBISETCS KOHIICHTpAIlMUs MacChl (Mr) BEIIEeCTBAa B
enuHuIE 00bEMa (M) BO3LyXa IIPH HOPMAIILHBIX METEOPOJIOTHYECKUX YCIOBHUAX.




Ot BuAa, KOHLEHTPALUN NPHUMECEN M JJINTEIBbHOCTH BO3JCHCTBUS 3aBHCUT MX BIIMSIHUE HA
MPUPOIHBIE OOBEKTHI.

I[IJK - MakcumanbHas KOHILIEHTpalMs BpPEIHBIX BEUIECTB B BO3AYXE , OTHECCHHas K
OIpEACICHHOMY BPEMEHM OCPEIHEHHUs KOTOpas IpU MEPUOJWYECKOM BO3JECUCTBUM WM Ha
MPOTSHKEHUM BCEU JKM3HU YEJIOBEKA OKAa3bIBAET HU HA HEr0, HU HA OKPYXAIOLIYI0 Cpeay B LEIOM
BpPEHOTO BO3JICHCTBUS (BKJIIOUYAsl OTAAJICHHBIE TOCIECTBHUSA).

Copep:xaHue BpEIHbIX BEUIECTB B aTMOC(EPHOM BO3/1yX€ HACENICHHBIX MECT HOPMHUPYIOT IO
cucky Munzapasa Ne3086-84, a 1 Bo3yxa pabodeli 30HbI MPOU3BOICTBEHHBIX MTOMEIIEHUH - TI0
I'OCT 12.1.005.88.

[IpenensHO MOMYCTHMbIE KOHIIEHTPAIIMH 3arpsA3HSIONINX BELIECTB B aTMOC(HEPHOM BO3AyXe
HAaCEJICHHBIX ITYHKTOB HOPMUPYIOT IO MaKCHUMAJIbHOM Pa30BOM U CPEIHECYTOUYHOM KOHIIEHTPALUU
IIPUMECEH.

[TI/IKTax - ocHOBHasi XapaKTepUCTUKAa ONACHOCTH BPEJHOrO BEIIECTBA, KOTOPAsl YCTAaHOBJIEHA
UL TIPEIYNPEXKACHUST BO3HUKHOBEHHUS PE(ICKTOPHBIX peakiuii 4eloBeKa (OIIylIeHHEe 3araxa,
CBETOBAsI YyBCTBUTEIBLHOCTD U T.J.) IPU KPAaTKOBPEMEHHOM Bo3jelcTBuU (He 6onee 30 MuH).

[TJIK BpemHbIX BEmIECTB B BO3JIyXe pabodel 30HBI - 9TO Takas KOHLEHTpAIHs, KOTOpas Mpu
€KeTHEeBHOM BO3JeHCTBUU (HO He Oojee 41 4. B HEAeNI0) B TEYEHHE BCEro padouero craxka He
MOXKET BbI3BaTb 3a00J€BAaHUN WM OTKJIOHEHMH B COCTOSSHUM  3/I0pOBbS  YEJIOBEKA,
0o0HapyKHBaeMbIX COBPEMEHHBIMH METOJAMU HMCCIEIOBAHUMN B MEPUOJ PabOThl WIH B OTIEIbHbBIC
CPOKH HU3HU HACTOSIIETO U MOCIEAYIOUX TOKOJIEHUH.

Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHb

1. 3anucarh HNCXOAHBIC JaHHBIC B COOTBETCTBUHU C BAPUAHTOM.

2. HCHOJ’ILSYSI Ta6nnuy 2, COACPIKAIIYHO BBI60pO‘lH]':>IC CBCACHHUA U3 HOpM&THBHO-TCXHH‘IGCKOﬁ
AOKYMCHTAIUH, 3aI10JTHUTD Ta6JII/IIIy 1 B COOTBETCTBHH C BAapHWaHTOM 3aJaHus.

3. CI[CJ'I&TI) BBIBOZ O COOTBCTCTBHU HOPMaM COACPIKaHUA KAKAOTO U3 BEIICCTB.

4, HO,Z[HI/ICQ.TB OTYCT U CAATh IIPEIIOAaBaTCIItO.

Tabnmuma 1 — ®opma npeAcTaBICHUST UCXOAHBIX JAHHBIX M HOPMATUBHBIX 3HAYCHHUM COAEpXKAHUS
BPEJIHBIX BEILIECTB B BO3AYXE

KoHmeHTpamus BpeIHOro BEIIECTRA, CooTBETCTBHE HOpPMaM
Mr/me = Ka)KJIOT0 M3 BEIIECTB B
/Mm
- )E OT/IETTBHOCTH
N
= 2 @aktnu| B |Makcum | Cpenne | 3 = B B Bo3nyxe
[s2)
= E eckas |BO3JAYX| albHO |CyTOYHa| & Q | BO3MyXE HaCeJIEHHBIX
= 3 < & N
S, =1 e pasoBast s S = | paboucit IIYHKTOB TIpH
s R aboue Q Q 30HEI BpPEMEHU
M P <30 | >3 | & | g pev
i 30HBI s = BO3/IEHCTBUS
MUH MUH ~ S
S <30 >30
o
MUH MUH
Azorta 0,5 2 0,085 0,04 2 0 <[IOK | >IIOK | >ITOK
JIMOKCHT + - -

Tab6muia 2 — [NpeenbHO AOMYCTUMBIC KOHIICHTPAIIMH BPEAHBIX BEIIECTB B BO3AyXe, Mr/m®

BemectBo B Bo3nyxe B Bo31yxe HaceneHHbIX TyHKTOB Knacc  [Ocobenno
paboueii OITACHOCTH CTH
SOHEL MakcumanbHO Cpennecytounasi;
o BO3JICUCTB
pazoBas; BO3JICHCTBUE

N ust
Bosaencraue < 30

MHWH

> 30 MuH




A3oTa IHoKCcHT 2 0,085 0,04 2 O
A3oTa OKCHUIBI 5 0,6 0,06 3 O
A30THast KHCIIOTa 2 0,4 0,15 2 -
AKposenH 0,2 0,03 0,03 3 -
AJIOMUHHSA OKCUJT 6 0,2 0,04 4 D
AMMHak 20 0,2 0,04 4 -
AueToH 20 0,2 0,04 4 -
Anpo30h BaHAUS 0,1 - 0,002 1 -
MIEHTOOKCHIA
benzon 5 15 0,1 2 K
Buauianerar 10 0,15 0,15 3 -
Bonbsdpam 6 - 0,1 3 )
BonbsdpamoBsrit 6 - 0,15 3 o
aHTUAPHU]L
I'ekcan 300 60 - 4 -
Jluxyiopatan 10 3 1 2 -
Kpemuus quokcunn 1 0,15 0,06 3 (0))
Kcwuon 50 0,2 0,2 3 (0))
Mertanon 5 1 0,5 3 -
O30H 0,1 0,16 0,03 1 O
[Tonumnponunen 10 3 3 3 -
PryTh 0,01/ - 0,0003 1 -
0,005
Cepnast KuCIIOTa 1 0,3 0,1 2 -
CepHucrtsblit 10 0,5 0,05 3 -
aHTUAPHU]T
Cona 2 - - 3 -
KaJILIIMHUPOBAHHAS
ConsiHas kuciora 5 - - 2 -
Tomyoun 50 0,6 0,6 3 -
Yriepoaa OKCHT 20 5 3 4 (0))
denon 0,3 0,01 0,003 2 -
dopmaitberu 0,5 0,035 0,003 2 0, A
Xnop 1 0,1 0,03 2 O
XpoMma oKkcuj 1 - - 3 A
Xpoma TPHOKCH]T 0,01 0,0015 0,0015 1 K, A




LlemeHTHAS THLIL 6 - - 4 )
DTUIeHINaMUH 2 0,001 0,001 3 -
DTaHoi 1000 5 5 4 -

HpI/IMe‘laHI/IeZ O- BCIICCTBA C OCTpOHAIIPABIICHHBIM HeﬁCTBHeM, 3a COACPIKAHUEM KOTOPBIX

B BO3/IyX€ TpeOyeTcs aBTOMAaTHYECKUI KOHTPOJIb; A — BEIIeCTBa, CIOCOOHBIE BHI3BAThH
aiiepruueckue 3a00JeBaHusl B IPOU3BOJICTBEHHBIX ycinoBusx; K — kanueporens:, @ — aspo3onu
MIPEUMYIIECTBEHHO (PUOPOTEHHOTO ICHCTBHSL.

Tabnua 3 — BapuaHTs! 3a1anus

S ) )
o g5 | o S 5| o g 5
= S &| & g & | E g &
= BemectBo o= S BemecTBo ol = BemectBo 5 g
= 25| & 3| & = 5
@ 22| @ 52| M g2
S 2 S 2 S 2
1 2 3 4 5 6 7 8 9
denoi 0,001 AMMmuak 0,01 AkpoiienH 0,01
A3oTa OKCUIBI 0,1 Anero” 150 Jluxyiopatan 4
Yriiepoaa oKcH 10 Benson 0,05 Xnop 0,02
01 Bonbdpam 5 02 O30H 0,001 03 VYraepona 10
OKCHI
[Monumpornuinen 5 JuxnopaTan 5 CepHucTsIit 0,03
aHTUAPU]L
AueroH 0,5 denon 0,5 Xpoma oKkcuI 0,1
O30H 0,01 OTUIOBBIA 150 A3zora muokcug | 0,04
CIUPT
MeTuioBslii 0,2 CepHucTslii 0,5 CepHucTbIi 0,5
CIIUpT
AHTHJIPH]T aHTUAPHU]T
Kennon 0,5 O30H 0,01 Xpoma oKkcuI 0,2
04 05 06
A3oTa qHoKcHUI 0,5 CepHas 0,05 AMMHak 0,5
KHCJIOTa
dopmanbaerua 0,01 CoistHag 5 PryTh 0,001
KHCJIOTa
Tomyon 0,05 VYruepona 15 AkposienH 0,01
OKCHUL
AKponeuH 0,01 Aneron 0,3 MertaHon 0,3
JluxopaTan 5 denon 0,005 DTa”on 100
07 | O3on 0,01 08 | Popmamsmerun | 0,02 09 | LemenTnas 200
MBLIb
Yrnepoaa okcua 15 [TomunponuneH 8 Yrinepona 15

OKCHI




Dopmanbaeru 0,02 Tomyon 0,07 Pryth 0,001

Boasdpam 4 Buaunanerar 0,15 Kcwton 0,5

AMMHak 0,5 A3oTa THOKCH]T 5 Xnop 0,02

A3oTa IHOKCHUL 1 O30H 0,001 Xpoma 0,1
TPUOKCH]T

Boabsdpamonsrit 5 Cona 1 Anpo30I1b 0,1

AHTHJIPU]T KaJbIUHUPOBAH BaHaIHs

10 11 | Had 12 | meHTaokcuaa

Xpoma oKcua 0,2 JuxnopaTan 5 Yrinepona 10
OKCHII

O30H 0,001 VYrnepona 10 A30Ta IHOKCULI 1

OKCHJI
Juxnopatan 5 PryTh 0,001 O3o0H 0,1

[ToBblIlIEHHBIN YPOBEHD

1 Tlepeuncnute BUABI MpeAebHO qomycTUMbIX KoHIIeHTparwmi (IT1K).

2 Jlaiite onpeaenenue MakcuMmaibHo pazoBoi I1TJIK.

3 Jlaiite onpenenenue cpennecyrounou [1K.

4 Jlawite onpenenenue [1/IK BpenHbIX BelecTB B BO3AyXe padoueil 30HbI.

5 Kakum 10KyMEHTOM HOPMHPYETCS COJIepKaHuE BPEAHBIX BEIIECTB B BO3/IyXe paboueii 30HbI
MPOU3BOJACTBEHHBIX MOMEILICHUI?

6. KakuM IOKYMEHTOM HOPMHUPYETCS COJEpKaHWE BPEJAHBIX BEIIECTB B aTMOC(HEPHOM BO3IyXE
HaCeJICHHBIX MeCT?

CnucoK JuTepaTypshl, peKOMeH1yeMblii K HCI0JIb30BAHUIO N0 TaHHOI Teme
OcHoBHas1 IuTepaTypa:
1 benos C.B. be3onacHOCTb )KU3HEAEATENBHOCTU: YUeOHUK /Ui By30B. — M.: Bricias mkona,
2011. -485 c.
2 benos C. B. bezonacHocTs xku3HeaesTenbHoCcTH. TepmuHonorus: yuebnoe nocodue / C. B.
benog, B.C. Banaes, A. ®. Ko3bsikos; moxa pea. C.B. benoga. - M.: Knopyc, 2012. - 400 ¢
JlonoJiHUTeIbHASA JINTepaTypa:
1 Kpusomeunn /. A., Mypaseii JI. A., Poesa H. H. u ap. Dxonorus u 6e30macHOCTb
KU3HENIEATeIbHOCTH: yuel.mocobue s By3oB. / [lox pen. JI. A. Mypasws. — M.: OHUTH,
2000. — 448 c.: un. - bubnuorp.: B Tekcre. - ISBN 5-238-00139-8
2 Aramantok, B. I'. I'paxmanckas o6opona: yaeoHoe mocooue / B. I'. Atamantok, JI. I,
[Mupmes, H. Y. Akumos; nox pen. . . Muxaiinuka. — M. : Beicmias mkona, 1986. - 207
c. : wi. - [Ipun.: ¢. 189-203. - bubmmorp.: c. 204-206
3 MexoTpacneBble paBuia 1o oxpaHe Tpyaa (mpaBuiia 6e30MacHOCTH) MIPH IKCIITyaTaIlluu
anekrpoyctaHoBok. [IOT P M-016-2001 PJT 153-34.0-03.150-00. - M.: 13a. HI] DHAC,
2001. - 195c.
HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.
3 http://catalog.ncstu.ru/ — sneKTPOHHBIN KaTaIOT aCCOIMAINHN ICKTPOHHBIX OHOINOTEK
yaeOHbIX 3aBenieHuit u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — 5BC.




5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 2. BIUSHUE OITACHBIX U BPE/IHBIX ®AKTOPOB HA 31OPOBBE.

INPAKTUYECKOE 3AHATHUE 4. OCHOBBI ®U3UOJIOT'UU U TPYIA.
KOM®OPTHBIE YCJIOBUSA KUBHEAEATEJIBHOCTHU

Heﬂb 3AHATUSA: U3YUYCHUC (baKTOPOB, OKa3bIBaOIMX BJIUAHKWEC HAa 310POBLE YCJIOBCKA.

3HaHMA M YMeHHUs, IpHOOpeTaeMble CTYACHTOM B Pe3yJIbTaTe 0CBOCHHUS TeMblI
3HaTh: IpaBUIIa TEXHUKU 0€30MaCHOCTH, MPOU3BOACTBEHHON CAaHUTAPUH, TOKAPHOH
0€30I1aCHOCTH U HOPMbI OXPaHbl TPY/a; OCHOBBl M3MEPEHMsSI U OLIEHKHU I1apaMeTpoB
IIPOU3BOJICTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3alIbJIEHHOCTHU U 3ara30BaHHOCTH, LIIyMa U BUOpaLuy,
OCBEIIEHHOCTH pab04YMUX MECT
YMeThb: HCIIOIB30BaTh MPABUJIA TEXHUKHA O€30MAaCHOCTH, IPOM3BOJICTBEHHON CAHUTAPHH,
MO’KapHOM 0€30MaCHOCTH U HOPMbI OXpaHbl TPYAA; U3MEPSTh U OLIEHUBAThH ITapaMeTPhbl
IIPOM3BOJICTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3alIbJIEHHOCTHU U 3ara30BaHHOCTH, LIIyMa U BUOpaLuy,
OCBEIIEHHOCTH pabo4YMuX MECT

HanmenoBanue ¢opMupyemMbIX KOMIETEHIHH

Kon DopMyITHPOBKA

[1K-5 CIIOCOOHOCTBIO HCITONIF30BATh MPaBUIIa TEXHUKHA OE30TIACHOCTH,
[POM3BOJICTBEHHON CAHUTAPHH, OKAPHOU OE30MaCHOCTH U HOPMBI OXPaHBI
TpyZAa; U3MEPSTH U OLICHUBATH IIapaMETPhl IIPOU3BOACTBEHHOI0O MUKPOKJINMATA,
YPOBHSI 3aIIBUICHHOCTH U 3ara30BaHHOCTH, IITyMa ¥ BUOPAINH, OCBEIIEHHOCTH
pabo4rx MecT

AKTyallbHOCTh TIPOOJIEMBI COBEPUICHCTBOBAHMS OpraHU3allMd TpyZla B COBPEMEHHBIX
YCIOBHSIX ~ TIOBBINIAETCS  BCIENCTBHE  OOOCTpeHHMS  TPOOJIEMBI  TPYIOBBIX  PECYpCOB,
KOTJIa HapaliBaHue o0beMa MPOM3BOJACTBA JIOJDKHO TPOHUCXOMUTH TIPU HEU3MEHHOW HIIH
JaXKe COKpaIaloneicss YUCICHHOCTH  pabortatomux. Takum  o0pa3oM,  pelieHHe  BONPOCOB
COBEpIICHCTBOBAHUSl OpTaHW3allM¥ TPYyAa, HAIpaBICHHBIX Ha TOBBIIIEHUE 3()(EKTHBHOCTH
UCTIONIb30BAaHUS pabouell CHIIbI, SKOHOMHMIO 3aTpaT TPY/a, COKpAIleHHEe MOTeph paboyero BpeMeHH
M ONpe/leleHHWEe OCHOBHBIX HAamlpaBIEHHH €€  yJAYYIIeHUS, CHOCOOCTBYIOIIMX  POCTY
NPOM3BOAUTEILHOCTH TPYy/Ja, MPEACTABISACTCS aKTyallbHBIM B HAaydyHOM M TMPAKTHYECKOM
OTHOIIICHHH.

Teoperuyeckas 4acTb

XapakTep U opraHusanus TPYAOBOH JEATEIHHOCTH OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE Ha
W3MEHEeHHE (DYHKITMOHAILHOE COCTOSHUS OpTaHM3Ma JeJioBeKa.

Mmuoroo6pa3Hbie GOpMbI TPYAOBOH NEATEIHHOCTH NEATCS HAa (PU3NYSCKUI U yMCTBEHHBIN
TpyX.

Qu3zuyeckuil TPYA XapaKTepU3yeTcs B MEPBYIO OUepeib MOBHIIICHHON HArPy3KOH Ha OMOPHO-
JBUTATEIBHBIN anmapar, u ero (QyHKIIMOHAIBLHBIE CHCTEMBI, 00ECTIEYUBAIOIIHNE €T0 ACSITENEHOCTD.

JlocTOMHCTBA: pa3BUBAE€T MBILIIEUHYI0 CHCTEMY, CTUMYJIMPYET OOMEHHBIE MPOIECCHI.
Henocratku: conumanpHass HEdPPEKTUBHOCTh, CBSI3aHHAs C HU3KOW MPOU3BOAUTEIHHOCTHIO,
HGO6XO)II/IMOCTI)IO BBICOKOI'O HAITPSXKCHUA (1)H3I/I‘IeCKI/IX ChUlI " HOT‘pe6HOCTBIO B MJINTCIBHOM
otasixe (10 50% paboyero BpeMeHn).

Ymcemeennoiti mpyo — oO0benuHseT padOTHI, CBSI3aHHBICE C NPUEMOM U TIEpepabOTKOM
nHpopmanuu, TpeOyrolel MPenMYIIeCTBEHHOTO HAIMPSKEHHs] CEHCOPHOTO armapaTa, BHUMAaHUS,
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MaMsTH, aKTUBHU3AIMK POILECCOB MBILUICHUS, SMOIIMOHATILHON cdepbl. HenocTtaTku: TUIOKUHE3Us
— 3HAUUT CHIDKCHHE JBUTATENbHOW AKTUBHOCTH YEJIOBEKAa, MNPHUBOJAIIEE K YXYILICHUIO
PEaKTUBHOCTH OpPTraHM3Ma U MOBBIIIEHUIO SMOIIMOHATBHOIO HaMpshkeHus. [nurenbHas yMCTBEHHAs
Harpyska OKa3bIBaeT yrHETAIOUIee BIMSIHNE HAa ICUXUYECKYIO 1A TEIbHOCTh!

- yXyamarTces GyHKIuu BHUMaHus (00beM, KOHIICHTPAIIHS, IEPEKIIIOUYCHHUE),

- naMsATH (KpaTKOBPEMEHHOM, 10ITOBPEMEHHOI),

- BOCHPUATHS (TTOSABJISETCS YUCIIO OMHUOO0K).

B cootBercTBHM ¢ cymiecTBYIOIIEH —(M3HONOTHYECKON KiaccHuUKAIUe mpyoosotu
oesmenbHOCMU MOYKHO BBIJICIIUTD CIEIYIOIINE hopmbl.

1. dopmbl, TpeOyromue 3HAYNTETFHON MBIIIEYHON aKTUBHOCTH;

2. MeXaHW3UWpOBaHHbIE (QOpPMBI TpyAa, CBA3aHHBIE C TMOJYyaBTOMAaTHYECKUM, U
aBTOMATHYECKUM IIPOU3BOICTBOM;

3. rpynmoBbie GopMblI TpyJa (KOHBEHEPHI);

4. hopMBbI Tpya, CBI3aHHBIE C IMCTAHIIMOHHBIM YIIPaBJICHUEM;

5. hOpMBI UHTEIIEKTYaILHOTO (YMCTBEHHOTO) TPYy/Aa.

TspkecTh W HaNpsHKEHHOCTh  TPyZa XapaKTEpU3YeTCs CTENeHbI0  (YHKIHMOHAIHLHOTO
HampspKeHUs opranu3ma. HampspbkeHue MoxkeT ObITh DHEPreTUYECKUM, 3aBHUCSIIKUM OT MOIIHOCTH
paboThl — mpu PU3MYECKOM TPyJe, U IMOLUOHAIBHBIM — MPU YMCTBEHHOM TpPYZAE, KOTJa UMEeT
MecTO MH(OPMAaLIMOHHAs TeperpysKa.

Qusuueckas msadxcecmv mpyoa —d3TO HArpy3ka Ha OpraHU3M IpH Tpyae, TpeOyromas
MPEUMYIIECTBEHHO MBIIICYHBIX YCHJIMM M COOTBETCTBYIOLIETO IHEPreTHUECKOro 0OecredyeHus.
Knaccudukanuss Tpyna mo TsOKECTH NMPOW3BOAMTCS O YPOBHIO DHEPro3arpaTr C Y4ETOM BHIA
Harpy3Kku (CTaTuyecKkas Wik JUHAMHYecKas) U Harpy»KaeMblX MBbIIIII.

Hanpuwmep: pabota, TpeOyromiast HaX0XJIeHHs pab0TaloMIero B CTATUYECKOH 1103¢

- 10-25% paboyero BpeMeHHU - XapakTepusyeTcs kKak pabota cpenueit Tsbkectu (172-293
Jlx/cex);

- 50-100% pabouero BpeMeHHU — TskEnast pabota (3HepreTuyeckue 3arparsl — 293D/ cex).

JlmHamu4deckas paboTa — poIecC COKPAIICHUST MBIIIIL, TPUBOSIINI K MEpEMEIIESHHUIO TPy3a,
a TaKkKe caMoro Tejia YeloBeKa UM ero YacTH B MPOCTPAHCTBE.

Ecnmu makcuManbHas Macca Tpy30B, IIOJHUMAEMBIX BPYUHYIO, HE TIPEBhIIIAET

- SKT 1751 )KeHIUH, U 15 KT 175 My»X4uH - nérkas padota (mo 172 [Ix/cex);

- 5-10 kr st sxeHmMH U 15-30 Kr 1151 My»KUUH — CpeiHEN TSHKECTH;

- cbie 10 kr quist sxkeHIuH U 30 KT JU1st My»KYUH — TsDKeTasl.

Hanpsiscénnocms mpyoa XapakTepu3yeTcsi SMOIIMOHAIBHONW HArpy3KOW Ha OpPraHu3M TIpU
TpyAe, TpeOyrolleM NPEeUMYIIeCTBEHHO WHTEHCUBHOM paboThl Mo3ra IO TOJYYEHUI0 U
nepepadorke mHGopmanuu. [Ipu oneHke creneHn HANpsHKEHHOCTH YYUTHIBAIOT 3PTOHOMHUYECKHE
MOKa3aTeIn: CMEHHOCTh TPY/a, 03y, YUCIO ABMKCHUMN, U T.I1.

YpoBeHb DHEpPro3aTpaT MOXKET CIY)XUTh KpPUTEPHUEM TSDKECTH U HaANpPsHKEHHOCTH
BBITIONTHSEMOM PabOThl, KOTOPBIM MOXKHO OIPENeINTh METOJOM TOJHOTO Ta30BOTO aHalu3a
(yuutbiBaeTcsi 00beM MOTPeOIEeHUST KUCIOPOia U BbIIEJICHHE YrileKUcaoro raza). C mnoBbllIeHUEM
TSDKECTH TPyZa 3HAYUTEIbHO IMOBBIIIAETCS MOTPEeOJIeHNUE KHCIOpPOoJa M KOJIWYECTBO PACXOAYyeMOH
SHEPTHH.

Kaaccndukanus yciaoBuii Tpyna.

B cootBerctBHM ¢ rurneHuueckoi kmaccudurammein Tpyma (P.2.2.013-94) ycrosus
mpyoa NOJPA3NIENATCs Ha 4 Kiacca:

|. — OnmumanvHvle - 00ecTeUNBAOT MAaKCHUMaJbHYIO IPOW3BOAMTENBHOCTh Tpyda U
MUHUMATBHYIO HAPSDKEHHOCTh OpraHu3Ma 4elIOBeKa.

OntuManbHbIle HOPMATHBBI YCTAHOBIICHBI JUIS ITapaMeTPOB MHUKpOKIMMara u (pakTopoB
TpyAOBOro mporecca. s apyrux (GakTopoB YCIOBHO NMPHUMEHSIOT TaKWe€ YCIOBUS TpynAa, MpU
KOTOPBIX YPOBHU HEOIArOMPHUATHBIX (DAKTOPOB HE MPEBBIIAIOT MPUHATHIX B Ka4ecTBE 0€30MacHBIX
JUTSL HACEJICHHUS.



Il. — Jonycmumvie ycnoBus TpyJaa XapaKTepU3yIOTCSI TAKUMH YPOBHAMH (aKTOPOB CpeIsl U
TPYZOBOTO TIPOIECCa, KOTOPhIE HE MPEBBIMAIOT YCTAHOBIEHHBIX TMTHEHUYECKUMH HOpPMaTHBAMU
17151 pabOYMX MECT.

W3MeHeHnss (QyHKIMOHAIBHOTO COCTOSIHUSI OpraHM3Ma BOCCTAaHABIMBAIOTCS BO BpeMs
pErJIAaMEHTHPYEMOTO OTAbIXa HJIM K Hayaldy CJIEAYIOIICH CMEHBI, OHM HE JOJDKHBI OKa3bIBaTh
HeOIaronpusITHOE BO3/eiicTBUE B OivpKaiiiieM, U OTIJIEHHOM IIEpUO/Ie Ha 310pOBbE PabOTAIOIIEr0
WM €TO TIOTOMCTBO.

I1l. Bpeonvie ycnosus mpyoa XapakTepu3ylOTCS YPOBHSAMH BPEIHBIX IPOU3BOACTBEHHBIX
(aKTOpOB, MPEBHIMIAIONIMMIA THIMEHHYECKHEe HOPMATHBBI M OKa3bIBAIOUIMMHU HEOIAaronpHusITHOE
BO3/CHCTBUE HAa OPTaHU3M paOOTAIOIIETO H/UITH €r0 TTOTOMCTBO.

IV. Oxcmpemanvhuie yenosust mpyoa XapakTepu3yTCs TaKUMHU YPOBHSIMH
MIPOU3BO/ICTBEHHBIX (DaKTOPOB, BO3JCHCTBHE KOTOPHIX B T€UEHHE pabodeld CMEHBI (MM €€ 4acTu)
co3maéT yrpo3y JUIA OKU3HH, BBICOKMII PUCK BO3HHKHOBEHHUS TSDKENBIX (OPM  OCTpPBIX
NpOGUIAKTUIECKUX TTOPAKECHUH.

I[TepBbIie 2 Ki1acca COOTBETCTBYIOT O€30MaCHBIM YCIOBHUSAM TPY/Ia.

Bonpocsl u 3axanus:
ba30BbIi1 ypoBeHb

3amanue 1. Paccuurath TpeOyemyro MPOU3BOIUTEIBHOCTh IO BO3AYXY BEHTHIIALUU IS
JAHHOTO MOMelIeHUs. JlaHHbIe JUTsl pacyeTa B3ATh U3 TaOJHUIIbI 3.
Tabauya 1 — Bapuanmul 3a0anuii

qu?;;ei;%;a Hnuna A, M HL[I;IG(I)?E;E]:IE)I;)? [lMupuna, B, m BricoTa, M
1 8 1 7 2,7
2 9 2 6 2,8
3 8 3 5 2,6
4 7 4 6 2,5
5 6 5 7 3,0
6 5 6 6 2,9
7 7 7 5 2,8
8 9 8 6 2,7
9 8 9 7 2,6
0 7 0 6 2,5

IIpumeuanue. J[lng omnpenenenuss TpeOyeMoil MPOM3BOAUTENBHOCTH  HEOOXOIMMO
paccumTaTh JBa 3HAUYEHUS BO3JYyXOOOMEHA: IO KPaTHOCTH | IO KOJIMYECTBY JIIOJIEH, IOCIIE Yero
BbIOpATh OOJIbIIIEE U3 ITUX JIBYX 3HAUEHUI.

Pacuer Bo3myxooOMeHa 110 KpaTHOCTH:

L = n-S'h,
rie L — TpeGyemas mpou3BOMTENHOCTS TIPUTOYHOMH BEHTHIIALNH, Mo/4;
N — HOpMHpYyeMasi KpaTHOCTh BO3/1yX000MEeHa: /sl KUIIbIX TIoMeIeHui n = 1, 1u1st opucos N = 2,5;
S — MTOMIA/b TOMEIICHHUS, M,
h — BeICOTa IOMETIIEHHS, M;
Pacuer Bo3ryxooOMeHa 10 KOJIMYECTBY JIOACH:
L=N- LHOva
rie L — TpeGyemas npou3BOIMTENHOCTh TIPHTOYHON BEHTHIISINE, M/4;
N — KOJIMYECTBO JIIOMEH;
Lyopy — HOpMa pacxoja BO3yxa Ha OJJHOTO YeIOBEKa:

B cocTosiHUH T10Kos — 20 M*/u; pabota B opuce — 40 M%/u;

npu Gu3EUecKoii Harpyske — 60 M>/u.

PaccuntaB HEOOXOAMMBIH BO3MyXOOOMEH, BBIOMpPAaEM BEHTWISATOP WM MPUTOYHYIO
YCTaHOBKY COOTBETCTBYIOIICH MPOM3BOAUTEILHOCTH.



3aganue 2. Pacuer omacHOCTH MOPAXKEHUS SJIEKTPUIECKUM TOKOM
[IpoBecTu pacuer omacCHOCTH MOPAKEHUS JIEKTPUUECKUM TOKOM MPU BO3HUKHOBEHUHU 1IarOBOTO
HaMpPsDKEHUs, €CIIU JaHbl: PACCTOSIHUE JI0 3a3€MIIUTEIS X, TUI TPYHTA U TOK 3aMbIKaHUs Ha
3emuTt0. JIaHHBIE JUIsl pEICHHs 3a/1a49H B3Th U3 TaOIUIIGI 4.

Tabnuya 4
[Tocnenuss mudpa [Ipennocnenuss | Paccrosinue o Toxk 3aMbIKaHUsI
Tun rpynra
mmdpa nuppa mudpa | 3azemnmTens x, M | Ha 3emiio |, KA
1 CYTJIMHOK 1 4 3
2 IIECOK 2 10 4
3 IJIMHA 3 20 10
4 Toph 4 15 8
5 HM3BECTHSIK 5 16 9
6 CKQJIMCTBIN TPYHT 6 8 5
7 CYTJIMHOK 7 9 3
8 IECOK 8 10 6
9 rJIMHA 9 7 11
0 Topd 0 25 12

Ipumeuyanue. [Ipu pacuere npumensieTcs GopMyia U OPEICICHUS IIarOBOTo
HanpsOKeHU:

U _J3'P_J3‘P_J3'P(l 1]
yask - 1

2r-x;, 2m-x, 2 \Xx; X,

rae |; — Tok 3aMpIKaHUsI Ha 3eMITIO, A;

X1 — PacCTOSIHUE OT YEJIOBEKa JI0 30HBI paCTCKaHUs TOKA;
X2 = a + X1, TAC a — JIJTMHA I1ara 4eJI0BeKa;

£ — YAENBHOE CONPOTUBIIEHHE TPYHTa, OM M.

IToBbIIEHHBIN YPOBEHD

3ananue 1. Pacuyer ocBelieHusi B NOMeIIeHU U

Paccunrtare oO0miee OCBEIICHHE TOMEIICHHS, €CJIM JaH pa3Mep TOMEIICHHs — JJIMHA,
[IMPHUHA U BBICOTA; PACCTOSIHUE CBETUJIBHUKA OT TMEPEKPBITHs Np, BHICOTA pacyeTHOW MOBEPXHOCTH
Haja mosoM Ne, a KO3(GUITMEHTHI OTPasKEHUS TIOBEPXHOCTH MMOMEIICHHSI CICIYIONIUE: TOTOIKA [y,
CTeH [, KOOPGUIMEHT OTpaKEHUsI pacueTHOW MOBEPXHOCTHU [f}. BbiOpaTh THII CBETHIIBHUKA U THUII
JIAMIIBI.

JanHblie 1S penieHus 3aa4u B3sTh U3 TAOJMIIBI 5 COTIACHO TOCHIEIHEN U MPenocieTHen

nudpam mudpa.
Tabnuya 2 — Bapuanmol 3a0anuil

Hocnenusn Pa3mep h h [Ipennocnenuss o o o
;111((11))1;)21 MIOMETICHHUS P> M oM udpa mmdpa B %o P, % B %o

1 10x10x5 2 0,5 1 50 30 10

2 12x12x5 15 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 18 0,2 0 38 26 7




[Ipumedanue. OnpenesiseM pacueTHbI CBETOBOI MOTOK MO popmyJie:
E -k,-S-z
@fl = : .
N -7
rae @, — cBeTOBOM ITOTOK OJHOIO CBETUJIBHUKA, JIM;
K; — k03¢ durmeHT 3anaca, IpUHUMAaEM PaBHbIM 1,5;
S — mIomaap NOMeNIeH s, M2,
Z — k03(p(UIMEHT, YYUTHIBAIOIIUN OTHOLICHWE CPEAHEH OCBEUICHHOCTH K MHUHUMAIbHOU, IS

JIIOMUHECIIEHTHBIX JIamI paBeH 1,1.
E,, — HOpMupyeMasi OCBEIIEHHOCTb, JIK.

Cnucok JuTepaTrypbl, peKOMEHAyeMblil K UCII0JIb30BAHUIO 110 JAHHOM Teme
OcHoBHas1 JiUuTEpaTypa:
1 Benos C.B. be3onacHOCTh KHU3HEACATETLHOCTH: YUYeOHUK I BY30B. — M.: Beicmas mikodna,
2011. -485 c.
2 benor C. B. bezonacHocTs xku3HeAesTeIpHOCTH. TepmuHonorus: yaeonoe nocodue / C. B.
benog, B.C. Banaes, A. @. Ko3bsxos; nox pea. C.B. benosa. - M.: Knopyc, 2012. - 400 ¢
JonoiHUTeILHAS JIUTEpaTypa:
1 Kpusomeun /1. A., Mypaseii JI. A., Poesa H. H. u np. Oxomnorus u 6e3onacHocTb

KU3HEJEATeNIbHOCTH: yuel.mocobue g By30B. / [lox pen. JI. A. Mypasesa. — M.: KOHUTH,
2000. — 448 c.: nn. - bubmumorp.: B Tekcre. - ISBN 5-238-00139-8

2 Atamantok, B. I'. I'paxnanckas o6opona: yue6Hoe nmocodue / B. I'. Atamantok, JI. I'.
lupmes, H. . Axumos; ox pexa. . . Muxaiinuka. — M. : Beicmas mikona, 1986. - 207
c. : w. - [Ipui.: c. 189-203. - bubnuorp.: c. 204-206

3 MexoTpaciieBbIe mpaBuiia 1o oxpaHe Tpyaa (mpaBmiia 0e30IMaCHOCTH ) TIPH IKCILTyaTaIluu
anekTpoycraHoBok. [IOT P M-016-2001 P/] 153-34.0-03.150-00. - M.: U3a. HI] DHAC,
2001. - 195c.

HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — 37eKTPOHHBIIH KaTaaor aCCOIMAIMH dJICKTPOHHBIX OUOIHOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.

5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

NMPAKTUYECKOE 3AHATHE 5. ONPEAEJIEHUE N35BITOYHOI'O JABJIEHUSA
OT B3PbIBA B PE3YJIbTATE ABAPUN.

Lesab 3aHATHA: HAYYUTHCS ONpPENENATh M30BITOYHOE JABJICHHE OT B3phIBA B PE3yJbTaTe
aBapuy;

3uanua u ymeHus, npuoﬁpeTaeMme CTYAEHTOM B PE€3YyJbTaTEC 0CBOCHUA TEMbI

3HaTh: MpaBWiia TEXHUKH 0€30MaCHOCTH, TPOU3BOJICTBEHHON CAaHUTAPHH, TIOXKAPHOU
0€30MacHOCTH U HOPMbI OXpaHbl TPYZAA; OCHOBBl M3MEPEHHMSI U OLICHKH TapaMeTpOB
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MPOM3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHSI 3aIIbIJICHHOCTH U 3ara30BaHHOCTH, ITyMa ¥ BUOpanuuy,
OCBEIICHHOCTH pab04YHUX MECT

YMeTh: HCIIOIB30BATH MTPAaBUIIA TEXHUKU 0€30MIaCHOCTH, IPOU3BOACTBEHHOW CAaHUTAPHH,
MOKapHOM 6E30MaCHOCTH U HOPMBI OXPaHbI TPYZa; U3MEPSTh U OLIEHUBATH TapaMETPHI
MPOM3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aIlbIJICHHOCTH U 3ara30BaHHOCTH, ITyMa ¥ BUOpaIuy,
OCBEIICHHOCTH pab04YUX MECT

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Kon ®opmynupoBka

[1K-5 CIOCOOHOCTBIO UCIIOJIb30BaTh MPABUIIA TEXHUKH 0€30IIaCHOCTH,
[TPOM3BOICTBEHHON CAHUTAPHH, TIOKAPHOM OE30MTACHOCTH W HOPMBI OXPAHBI
Tpy/a; U3MEPSITh U OIICHUBATH MapaMeTpPhbl IPOU3BOICTBCHHOTO MUKPOKIIUMATA,
YPOBHS 3aBUICHHOCTH M 3ara30BaHHOCTH, IIIyMa U BUOPAIIMH, OCBEIEHHOCTH
pabo4mx MecT

AKTyalbHOCTh TeMbI. B-HacTos11ee BpemMsi XUMUYECKUE MPEAIPUITUS SABISIOTCS
BBICOKOAHEPTOHACHIIIIEHHBIMH MPOU3BOICTBEHHBIMU 00BEKTaMHU, aBAPUU HA KOTOPBIX UMEIOT
Ype3BbIYANHO TSKEIIbIE TOCJIEACTBUS AJIs IEpCcoHalla, 000py10BaHUs, 3JaHUN, COOPYKEHUN 1

OKpY’KaroIllel cpeibl. DKCIUTyaTalus TAKUX NPEIIPUATUN B MEPBYIO OUepeb AOKHA
OCYIIECTBIIATHCS TAKUM 00pa3oM; YTOOBI BIMSHUE Ha OKPYKAIOLIYIO CpEAy U ueloBeKa ObLIo
MUHUMAaIbHBIM. [Ipy 37TOM OCHOBHOE BHUMaHWE JOKHO OBITh YAETIEHO MOBBIIICHUIO YPOBHS

0€30MacCHOCTH Ha IPOU3BOJICTBE.
TeopeTuyeckas 4acTb

[Ton ycTOWYMBOCTBIO pabOTHI MPOMBIIIICHHOTO O00BEKTa TMOHUMAIOT CIIOCOOHOCTH OOBEKTa
BBITEKATh YCTAHOBJICHHBIC BUJBI MPOAYKIUU B 00BEMax W HOMEHKJIATYype, MpPeIyCMOTPEHHBIX
COOTBETCTBYIOIIMMHU  IUJIAaHAMU  YCJIOBUSAX  upe3BbluaiiHo  curtyanuun (YC), a  Takxke
MPUCIIOCOOTIEHHOCTh 3TOr0 00BEKTa K BOCCTAHOBJIEHHUIO B ClIy4ae MoBpexaeHus. [ o0bekToB, He
CBSI3aHHBIX C TPOW3BOACTBOM MaTEpPHAIbHBIX I[EHHOCTEW (TpaHCHOPTa, CBS3M, JIMHUH
aJIeKTponepeaay U T.11.), YCTOHYHMBOCTb ONpPEAEseTcss CIOCOOHOCThIO OOBEKTa BBHINOJHATH CBOU
¢bynknuu. [log ycTOWYHMBOCTHIO TEXHUYECKON CHCTEMBI TIOHUMAETCS BO3MOYKHOCTh COXPAaHEHHS €O
pabotocnioco6HocTH nipu YC.

B3pbIB - ype3BbIuaiiHO OBICTPOE BBIJECICHNUE YHEPTHH B OTPAaHUUYEHHOM 00BbeMe, CBSI3aHHOE C
BHE3aITHBIM M3MEHEHHEM COCTOSHHS BEIECTBA U COIPOBOXKIAoIIeecss 0Opa3oBaHHEM OOJIBIIOro
KOJIMYECTBA CHKAThIX I'a30B, CIIOCOOHBIX MPOU3BOANTH MEXaHUUECKYIO padoTy.

Jlnist B3pbIBa XapaKTEPHBI CIEAYIOINE OCOOEHHOCTH:

- OoJIbLIIasi CKOPOCTh XMMHUYECKOIO IIPEBPAIICHHUS;

- 00JIBIIIOE KOJIMYECTBO ra3000pa3HbIX MPOIYKTOB;

- MoIIHOE JIpo0siiee (OpU3aHTHOE) NEHCTBUE;

- CWJIbHBIN 3BYKOBOU 2P QEKT.

[Tpo/IOIKNTEFHOCTE B3pBIBA COCTaBIseT BpeMms mopsamka 10° — 10° c. Tlostomy ero
MOIITHOCTh BECbMa BEJIMKA, XOTS 3alachl BHYTPEHHEH SHEprHM y B3pbIBUATHIX BEIIECTB M CMecei He
BBIIIIE, YEM Y TOPIOYHX BEIIECTB, CTOPAIOIINX B OOBIYHBIX JIJISl HUX YCIIOBHSX.

[Ipu anamm3e B3pBIBHBIX SIBJICHWH pAacCMaTPHUBAIOT JBE PA3HOBHIHOCTH B3pPHIBA: B3PHIBHOE
TOPEHUE U JETOHALUIO.

K nepBoMy OTHOCST B3pbIBbl TOIUIMBHO-BO3YIIHBIX CMECeH (CMecH YrieBOAOPOJO0B, MapoB
He(PTENPOIYKTOM, a TaKXKe CaxapHOW, MYUYHOW, JAPEBECHOM W MNpoyeil MBUIM C BO3AYXOM).
XapakTepHOil 0COOEHHOCTBHIO TAaKOI'O B3pbIBA SIBISIETCS CKOPOCTh TOPEHMS MOPSAKA HECKOJIbKUX
COTEH M/C.

OTIUYATENEHBIMA YePTaMH B3PBIBHOTO TOPEHUS SIBISIFOTCS: PE3KHMid CKadOK JaBIICHHS B
MecCTe B3pbIBa, IEpeMEHHast CKOPOCTh PAaCIpPOCTPAHEHUS poliecca, U3MepsieMas COTHIMU METPOB B
CEKYHJy U CPaBHMTEIbHO MaJIO 3aBUCHAINAs OT BHEIIHUX YCJIOBUI. XapakTep IecTBUs B3pbIBa -



pPEe3Kui ynmap Ta30B MO OKPYXKAIOIICH cpefie, BhI3BIBAIOIINKA JIPOOJICHUE M CHIIbHBIC AehOopMariiu
MIPEIMETOB Ha OTHOCUTEIBHO HEOOIBIINX PACCTOSHUAX OT MECTa B3PHIBA.

JleToHanus - BecbMa OBICTpOE Pa3iioKEHHE B3PHIBUATOrO BEIIECTBA (Ta30BO3IYLIHONW CMECH),
pacrpoCTpaHsIONIeecss CO CKOPOCTHIO B HECKOJIBKO KM/C M XapaKTepH3yroleecs 0COOCHHOCTIIMH,
NpHUCYIIUMH JII0OOMY B3pBIBY, YKa3aHHOMY BbIle. JleToHamusi xapakTepHa [Uisi BOCHHBIX U
MIPOMBIIIICHHBIX CMeCei, HaXOSIIUXCS B 3aMKHYTOM 00BeMe.

JleToHanus npezcTaBiiseT co00i B3pbIB, PACHPOCTPAHSIOLIUICS ¢ MAKCUMAJIbHO BO3MOXKHOMN
JUId JAHHOTO BellecTBa (CMecH) M JaHHBIX YCIOBUHM (HanmpuMmep, KOHLEHTpauued CMecH)
CKOPOCTBIO, IPEBBIIIAIOINIEH CKOPOCTh 3BYKa B IAHHOM BEIIECTBE U U3MEPAEMOI ThICSYaMH METPOB
B CEKyHIy. B ycnoBuAX JeTOHalUMu AOCTUIAETCS MAaKCHUMAaJIbHOE pa3pyLIUTENIbHOE JEHCTBHE
B3pbIBa.

1. OueHka 30H BO3A€HCTBHS B3PbIBHBIX IIPOLIECCOB:

Haubonpmmm pa3pyuieHusM OIpoAyKTaMu B3pbIBa U YIapHOI BOJIHBI MOABEPratOTCs 30aHUSI U
COOpYKEHMsI OOJIbIIMX pa3MepoB C JIETKUMH HECYIIMMM KOHCTPYKLUMSIMHM, 3HAUUTEIbHO
BO3BBIIIAIOIIUMHUCS HAJl TOBEPXHOCTHIO 3€MJIH, a TAK)KE€ HEMAaCCUBHbIE OeCKapKacHbIE COOPY>KEHUS
C HECYLIMMH CTeHaMH M3 Kupnuda u 6erona. [log3zemMHble ke 1 3ariy0iIeHHbIe B TPYHT COOPYKEHHS
C KECTKUMHU HECYIIUMH KOHCTPYKUHUSMHU OONaJar0T 3HAYUTENIBHON COMPOTHUBIAEMOCTHIO
pazpymieHuto. M3  Bbllle NEPEYUCIEHHBIX [apaMEeTpOB  YAApHOM  BOJHBI  PELIAIOLIUM
(XapakTepu3yIOIUM pa3pyIIeHue) SBIAEeTCS U30BITOYHOE 1aBIICHUE.

Pa3pyiienus nonpasaenstorcs Ha OJIHbIE, CUIIbHBIE, CPETHUE U cialble.

[Tonuble paspyuieHus. B 3qaHusIX U COOPYKEHUSIX OOpPYIIEHBI EPEKPHITUS U Pa3pyIICHBI BCE
OCHOBHBIE HECyIlM€ KOHCTPYKIHMH. BoccTaHoBieHune HeBO3MOkHO. OO0opynoBaHHE, CpelCTBa
MEXaHM3alMl M Jpyras TEXHHKA BOCCTAHOBJICHHIO HE TMOAJexar. B KOMMYHUKAIlMOHHO —
suepreruueckux cerax (KOC) nmeroTcst pa3pbiBbl kKabemnel, pa3pylieHus: y94acTKOB TPyOOIPOBOIOB,
OTIOP BO3JYIIHBIX JMHHUU AJIEKTpONepeay u T.10.

CunpHble paspylieHus. B 37aHMSIX U COOPYKEHMSIX 3HAYUTENbHbIE Je(OopMaluy HECyIuX
KOHCTPYKLIMH, pa3pyllieHa Oojbllas 4yacTh MEPEeKPBITUH U cTeH. BoccraHoBieHHE BO3MOXKHO, HO
Helenecoo0pasHo, Tak Kak MPAaKTUYECKU CBOJUTCS K HOBOMY CTPOUTENBCTBY C MCIOJB30BaHUEM
HEKOTOPBIX, COXPAHUBIIMXCS KOHCTpyKUuil. OOOpynoBaHHE W MEXaHM3Mbl OOJbIIEH YacThiO
paspyuieHsl U 3HAUYUTENbHO Ae@opMupoBaHbl. OTAEIbHBIE AETATU U Y3JIbl 000pPYIOBAaHUS MOTYT
ObITh HCNOJB30BaHbl Kak 3amacHele yacTh. B KOC paspeiBel u aedopmanuu Ha OTIAENBHBIX
y4acTKax MOJ3EMHBIX CeTel, Ae(opMalii BO3IYIIHBIX JIMHUN 3JIEKTPOIEepead U CBSA3U, Pa3pbIBbI
TEXHOJIOTHYECKUX TPYOOIIPOBOJIOB.

Cpennue paspyuieHus. B 31aHUSX U COOPYKEHMSIX pa3pylIeHbl TJIaBHBIM 0OOpa3oM He
HECYyIlHe, a BTOPOCTENEHHbIE KOHCTPYKIHUU (JIETKUE CTEHBI, MEPEropoAKH, KpPbIIIH, OKHA, ABEPH).
Bo3MOXHBI TpemMHBI B Hapy)KHbIX CT€HAaX M BBIBAJBI B OTAEIbHBIX MecTax. [lepekpbiTus u
MIO/IBAJIBl HE pa3pyLICHbl, YacTh MOMELIEHUN INPUTOAHA K JKCIUlyaTaluu. /(s BocCTaHOBIEHMS
TpeOyeTcsl KamUTaJIbHBI pPEMOHT, BBIIOJHEHHE KOTOPOrO BO3MOXXHO COOCTBEHHBIMU CHJIAMH.
ObopynoBanue Tpedyer KanutanbHOoro pemonta. B KOC 3HaunTenbHble paspylieHHS U
nepopMarus 3J1eMEHTOB, KOTOPbIE MOXKHO YCTPAHUTh KalUTaIbHBIM PEMOHTOM.

Cnalple paspymieHus. B 31aHMSIX M COOPY)KEHHSAX paspylleHa 4YacThb BHYTPEHHHX
MIEPETOPO/IOK, 3aTIOJHEHHS JBEPHBIX U OKOHHBIX IIpoeMoB. OO0py0BaHNE UMEET HE3HAUUTEIbHbIE
nepopmanuu. B KOC umeroTcss He3HauMTeNbHbIE Pa3pyIlIEHUs M IOJOMKH KOHCTPYKTHBHBIX
3JIeMEHTOB. /{711 BOCCTAHOBJIEHUS AJIEMEHTOB 3JJaHUM, COOpYKEHUI, 000pyI0BaHUS, TOTYUUBIINX
crabble pa3pylIeHus, Kak MpaBuiIo, TpeOyeTcs TeKYIUi peMOHT.
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Pucynox 1 — 3o0HbI AeiicTBus B3pbiBa: [- AeToHannonHoi BonHbl; [[-mpoaykToB B3phiBa; I11-
BO3/1YLIIHO- YIAPHO! BOJIHBI.
[Tonzonsr: I1la -non3ona cunbHbIX paspymenuit; 116 - moa3ona cpeqnux paspymenuu; [11B -

[10/130HA CJIa0BIX pa3pylIeHUN

BOl'[pOCbI H 3alaHUA:

ba30BbIi1 ypoBEeHb
[To mpuBeneHHONW METOJMKHU OIpPENeNUTh M30BITOYHOE AABICHHE OT B3pbIBA B pe3yibTare

aBapyu Ha IMPOU3BOACTBECHHOM 00BEKTE COTJIaCHO HCXOAHBIM JaHHBIM.

MeToauKa BbINOJIHEHUS 3aaHHUA:
1 [loarotoBuTh AMCTHI PopmaTa A-4, 3aMOIHUTH IITAMIIHI.

2 OmpezieneHne paauyca 30HbI ISTOHAIIMOHHOI BOJHEI (30Ha |).
3onma I ¢ pammycom [1 - 30Ha ;melcTBUS JETOHAMOHHOM BOJHBI B IIpejeiax oOJNaKa
ra30BO3/YIIHOM cMecu. XapaKTepU3yeTcsi MHTEHCHBHBIM JApOOSIIUM JAEHCTBHEM, B pe3yjbTare
KOTOpPOTO KOHCTPYKLIMH Pa3pylIalOTCsi Ha OTAEIbHBbIE (parMeHThI, paseTaronirecs ¢ OOJIbIIUMU
CKOpOCTSIMH OT LIEHTpa B3pbIBa. Paguyc 3Toii 30HBI onpenensercs mno Gopmyie:
— 3 3
n=175--¥mym | (m)
r7ie: M- Macca B3PhIBOOMIACHOTO BEIIECTBA, 00PA30BABIIETO Ta30BO3AYIIHYIO CMECh, (T.)
3 Onpenenenue paguyca 30HbI JeHCTBUS MPOIYKTOB B3pbiBa (30Ha II)
r=1,7-n1
4 CpaBHMBas pacCTOSIHME OT LIEHTpa B3pbIBAa JO lLieXa C HAWJCHHBIMHU paguycaMu 30H, I10
Taburie 1 memaeTcst BEIBOM, MOXET JIM OKA3aThCA 1I€X B 30HE JEHCTBUS BO3AYITHON YIapHOM BOJTHBI
(3ona III). /lanee HaxoauM U30BITOUHOE JaBlieHHE HA PACCTOSIHUE OT IIEHTpa B3phIBa JI0 IieXa.
J151g 5TOTO OMpeesieM OTHOCUTENbHYIO BEIHUNHE TI0 (hopmyIie
.
k=024-2
i
700

AP =
npHk <2, 1 . (xI1a
P 3W1+298-k% —1 (xT1a)




5 ITo tabmuue 1
TpaHCIIOpTAa.

6 Ilo Ttabmuue 2

MOTEPH JJIsI COCETHUX MTOMEIICHHH, OKPY)KAIOITUX 31aHUI U COOPYKEHUH.

2
., AR =
mpm k=2 S o 10,158 - 1)

OIPEIEIUTh BO3MOXKHYIO CTEIEHb PA3PYLICHUS 3aHUN, COOPYKECHHU H

ONPE/ICTUTh BO3MOXKHYIO XapaKTEPUCTUKY IMOPAKEHUM YeloBeKa
JIEWCTBUEM BO3YIIIHON y/IapHOW BOJIHBI.
7 Pa3paborarth MepOINpPHSTH, HAIPABJICHHBIC HA CHUKCHHE MAaTEPHAIBHBIX U YEJIOBEUECKUX

Tabnuma 1 — Bo3aMokHBIE CTENIEHN pa3pylIeHUs 3JIEMEHTOB 3/IaHUH, COOPYKCHHI W TPAHCIIOPTa

HaunmeHnoBanmue,
9JIEMEHTOB 00BEKTa

CrencHb 3arpsA3HCHUA U HU30BITOYHOE JaBJICHHUC

CHJIBHOC

cpenHee

ciraboe

klla

Kre/ cm?

klla

Kre/ cMm?

klla

Kre/ cMm?

[IpomslinieHHOE €
METAITINYECKUM HJIH
’KeJIe300€ TOHHEIM
KapKacoMm

60-50

0,6-0,5

50-40

0,5-0,4

40-20

0,4-0,2

MHorosTaxxHoe
AIMUHUCTPATUBHOE C
METaJIIMYESCKUM TN
’KeJIe300€ TOHHBIM
KapKacoM

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

Kupnnunoe
MHOTO3TaXHOE (3
aTaxa u 0osee)

30-20

0,3-0,2

20-10

0,2-0,1

10-8

0,1-0,08

Kupnuunoe onHo- u
JIBYXATAKHOE

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

Ocrekienne
MIPOMBILIJIEHHOTO U
SKHJIOTO 30aHnuHU

3-2

0,03-0,02

2-1

0,02-0,01

1-0,6

0,01-0,06

OcTeKJIeHUE U3
apMHUPOBAHHOTO
CTEKJIa

0,06-0,03

0,03-0,02

0.02-0,01

[IpomsinieHHOE €
METaTTHYECKUM
KapKacoOM U KpaHOBBIM
o0opynoBaHuEM
IPYy30MOIbEMHOCTHIO

25-50 T

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

[ITocceitnas mopora ¢
ac(aabTOBBIM U
OETOHHBIM MTOKPHITHEM

3000

30

1000

10

300

Tabnuua 2 — XapakTepucTHKa BO3IYLIHBIX TOPAXKEHUH yesloBeKa IeHCTBUEM BO3AYIIHON yIapHOi

BOJIHBI

Bun nopaxxenus

XapakTepUCTUKH MOPAKECHUS

Beanunnaa n30bI1-TOYHOTO
AaBJIEHUS

Jlerkue

Jlerkas KOHTY3Hs1, BpEMEHHAs NIOTEPS

20....40




CJIyXa, YIIHUOBI ¥ BHIBUXU KOHEUYHOCTEH

(0,2-0,4)

Cpennue

TpaBmbl MO3Ta C MOTEPEl CO3HAHMS,
MOBPEXJACHUSI OPraHOB CIyXa,
KPOBOTEUYEHHMSI U3 HOCA U YILIeH, CHIIbHBIE
MIEPEJIOMBI M BBIBUXM KOHEUHOCTEH

40....60 (0,4...0,6)

Tsoxensie

CuipHas KOHTY3Hs BCEIO OpraHu3Ma,
IIOBPEKICHNS] BHYTPEHHUX OPraHOB U MO3-
ra, TSYKEJIbIE IIePEIOMbl KOHEYHOCTEH,
BO3MOYKHBI CMEPTEJIbHBIE UCXOIbI

60....100
(0,6... 1,0)

Kpaiine Tsxenbie

[Tomyyaempie TpaBMbI OUE€Hb YaCTO MPHU-
BOJAT K CMEPTEILHOMY UCXOY

> 100 (1,0)

BapuanTsl 3aaHuii K IpakTH4eCcKoil padote

Bapu- | BemectBo, | Macca, M, T .M HaumenoBanue 3jieMeHTa 00BbEKTa

aHT B

1 byran 25 300 [TpoMBIIITIEHHOE C METAIUTMYECKUM
KapKacoM

2 [Tponan 50 350 MHOrosTa)KHOE aIMUHICTPATUBHOE C
METATTMYECKUM KapKacoM

3 Meran 75 400 [TpombITIIIEHHOE € KeTe300€TOHHBIM
KapKacoM

4 [lentan 100 450 MHOrosTaxHo€ aJIMUHUCTPATUBHOE C
KeJIe300€TOHHBIM KapKacoM

5 OtaH 125 500 Kupnnynoe TpexsTakHOe

6 Anerunen | 150 550 KupnnuHoe nByxdTaskHOE

7 byTtuiien 175 600 KupnuyHoe ojHO3TaXHOE

8 OTrieH 200 650 JepeBsiHHOE

9 ITponunon | 225 700 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM M KpaHOBBIM 000py/I0BaHHEM
Ipy30M0IbEMHOCTBIO 25-50 T

10 Benzon 250 750 [TpoMBITIIIIEHHOE ¢ METAJUINYECKUM
KapKacoM

11 Tomyon 275 800 MHOrosTa)KHOE aIMUHICTPATUBHOE C
METAJUINYECKUM KapKacoM

12 Bbyran 275 850 [TpoMbIiIIEHHOE C Ke1e300€TOHHBIM
KapKacoMm

13 IIponan 250 900 MHorosraxxHoe aAMMHUCTPATUBHOE C
Kene300€TOHHBIM KapKacoM

14 Mertan 225 350 Kupnuynoe Tpex3taxHoe

15 IlenTan 200 300 Kupnuunoe nByxataxHoe

16 OtaH 175 450 Kupnuunoe ogHO3TaxHOE

17 Ammrenern | 180 400 JlepeBsiHHOE

18 byrtuien 125 550 ITpOMBIIITIEHHOE C METAJTUIMYECKUM
KapKacoM M KpaHOBBIM 000py/I0BaHHEM
Ipy30N0bEMHOCTBIO 25-50 T

19 ITponunen | 100 500 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM

20 Otunex 75 650 MHorosraxxHoe aAMMHUCTPaTUBHOE C
METAIITMYECKAM KapKacoM

21 benzoun 50 600 [TpoMBIIIIICHHOE € KeT1e300€TOHHBIM




KapKacoM

22 Tomyon 25 750 MHOro3Ta)XHOE aIMUHUCTPATUBHOE C
JKEJIe300€TOHHBIM KapKacoM

23 byran 50 700 Kuprnmmunoe tTpexstakHoe

24 [Tponan 25 850 Kupnnunoe aByxstaxHoe

25 Meran 100 800 Kuprnmunoe omHodTaskHOE

26 ITenTan 75 900 JlepeBsiHHOE

27 OtaH 150 800 [TpoMbIIIIEHHOE ¢ METATITMYECKUM

KapKacoM U KpaHOBBIM 000pY/I0BaHHUEM
rpy30H0AbEMHOCTBIO 25-50 T

28 Auernie” 125 850 [TpombIIIIEHHOE ¢ METATITMYECKUM
KapKacom

29 OTuie” 90 650 MHOro3Ta)XHOE aIMUHUCTPATUBHOE C
METAITNIECKIM KapKacoM

30 benson 60 600 [TpoMbIIIIIEHHOE € KENe300€TOHHBIM
KapKacom

[ToBbIlLIEHHBIN YPOBEHD

1.IlepuuncanTh 30HBI pa3pyIIEHUH U JaTh UM KPAaTKYIO XapaKTEePUCTHKY.
2. Kakue ¢akTopsl BIHUAIOT HA YCTOMYMBOCTH ()YHKIIMOHUPOBAHUS 00bEKTa 3KOHOMUKH B UC?

Onpenesienne U30bITOYHOIO 1ABJIEHNSI B3PbIBA

Paccunrarh n30bITOYHOE JaBI€HNE B3pPbIBA, IPU ITOM BEIIECTBO, PACUETHYIO TEMIIEPATYPY
tp , °C, cBOGOMHBIH 00BbeM ToMemmeHus Ve, M°, Maccy M, KT B3ATh u3 Tabmuusl 13. MomspHyro
Maccy BEIIeCTBAa B35Thb M3 CIPAaBOYHUKA COMNIACHO XUMHUYECKoW Qopmyie. MakcumanabHoe
naBieHue B3pbIBA Pmax mpuHaTh 900 klla, nauvansHoe npaBnenne Po mnpunars 101 «klla.
Kospduuuent ywactus roprouero Bo B3pbiBe Z = 0,3; koddduuumeHT, yuuTHIBAIOIUN
HETepPMETUYHOCTh TOMEIICHUS ¥ HeaJnabaTHIHOCTh Tporiecca ropenwus, Ky, = 3.

IIpumeuyanue: M30bITOUHOE aBiieHUs B3pbIBa onpezaensercs no Gopmyie:

AP=(P.. —P) mz -100.1,
V p Ccm KH

cerl—z2.n.

max

rie Pmax — MakCHMaJbHOE JABJIEHUE B3pbIBA CTEXMOMETPUYECKOM CMECH WM BEIECTBA B
3aMKHYTOM 00beMe, MOKHO NpuHATH paBHbIM 900 kIla;

Po — navansHoe naBnenue, npuaumaem 101 klla;

m — macca JIBXK, kr;

Z — K03(h(PUIMEHT yyacTHs TOPIOYETrO BO B3PHIBE;

Vs — CBOOOIHBIH 00BEM MOMEIIEHUS, M°;

Cer — cTexnomMeTpuiecKasi KOHIIEHTPAIUs BEIIEeCTBA;

M — MonsipHas Macca, KI/KMOJIb;

Pr.n. — IUIOTHOCTb T'a3a MIIM TTapa BEIIeCTBA IIPH PacyeTHOH TeMreparype, Kr/m>
Tabnuia 3 — BapuanTtsl 3a1anmuii

TTocnenusis o IIpennocnennss
wcbpa mdhpa BEIIECTBO tp, °C IE/I (bpa muppa Ve, M3 m, Kr
0 M30TIEHTaH 30 0 12 10
1 MIEHTaH 35 1 10 5
2 JMSTHIIOBBIHA 3pHp 25 2 8 6
3 arneToH 32 3 14 8
4 OyTaHOJI 45 4 11 12
5 9TaHOJI 50 5 7 9
6 reKcaH 60 6 6 11
7 renTad 61 7 9 15




8 M30IPONUIOBBIA CIIUPT 62 8 13 7

9 OyTuianerar 55 9 14 13

Cnucok JinTeparypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 10 IAHHOH TeMe
OcHoBHasi InTEepaTypa:

1 benos C.B. be3omacHOCTh KU3HEACITEIBHOCTH: Y YeOHUK IS By30B. — M.: Beicias mkona,
2011. 485 c.

2 benos C. B. be3onacHocTh )xu3HeAesTenbHOCTH. TepmuHomorus: yaeoHoe mocodue / C. B.
benos, B.C. Banaes, A. ®@. Ko3bsikos; nox pen. C.B. benosa. - M.: Knopye, 2012. - 400 c

JlonotHUTE/ILHAS JIUTEpPaTypa:

1 KpuBomeun /[I. A., Mypasgeii JI. A., Poea H. H. u ap. Dxosorus u 6e30macHOCTb
KU3HEIEATEIILHOCTH: yue0.mocobue s By30B. / [lox pen. JI. A. Mypases. — M.: KOHUTH,
2000. — 448 c.: un. - bubmuorp.: B Tekcte. - ISBN 5-238-00139-8

2 Aramantok, B. I'. I'paxmanckas o6opona: yueoHoe mocooue / B. I'. Atamantok, JI. I'.
[upmes, H. . AxumoB; nox pen. . . Muxainuka. — M. : Beicmas mkosa, 1986. - 207
c.: mi. - [Ipun.: c. 189-203. - bubnuorp.: c. 204-206

3 MexoTpaciieBbie MpaBuiIa Mo OXpaHe Tpyaa (mpaBuia 6€30MacHOCTH) MPH SKCIUTyaTaI[|iK
anekrpoyctanoBok. [IOT P M-016-2001 PJT 153-34.0-03.150-00. - M.: 13xa. HI] DHAC,
2001. - 195c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIUAIMU JICKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

NMPAKTUYECKOE 3AHATHUE 6. OGHIEOBMEHHAS U MECTHASI BEHTWJIAAIIUA

Leab 3aHATHA: HAYYUTHCS OIPEIENATH HEOOXOJMUMBIN pacxol MPUTOYHOTO BO3IyXa U
KpPaTHOCTb MOTPEOHOT0 BO3AyX000MEHa MOMENIEHHsI, HEOOXOMMYI0 MOIITHOCTh JIEKTPOBUTaTENs
BEHTHJIATOpa, oOecnednBaromero >ppekTuBHyr0 paboTy OOpTOBOTO OTCOCA BBIACISIOMIMXCS W3
BaHHBl Ta30B Ui 3aJ@HHOTO TEXHOJIOTMYECKOTO IMpPOIecca, MOIIHOCTh 3JIEKTPOJIBUTATEINS
BEHTWJISATOpa, obecrneunBaromero 3Q(GekTuBHy0 padoTy BBITSHKHOIO 30HTA, YCTAHOBJIEHHOTO HAajl
3aJJaHHBIM HCTOYHHMKOM IbUIETa30BbIIEICHNUS;

3HaTh: OCHOBHBIE BHJBl TOTCHIMAIBHBIX OIACHOCTEH W WX TMOCICICTBUS B
poeCCUOHATILHOMN IEATENEHOCTH U OBITY, IPUHIIMIIBI CHIDKEHHS BEPOATHOCTH UX peasln3alii.

3HaHUs U yMeHusl, npuodpeTaemMble CTYEHTOM B pe3yJIbTaTe 0CBOEHUS TeMbI
3HaTh: npaBuia TEXHUKU 0€30MaCHOCTH, IPOU3BOJCTBEHHON CaHUTApUH, TOKAPHOMN
0€30IaCHOCTH U HOPMbI OXPaHbl TPY/a; OCHOBBl M3MEPEHHSI U OLIEHKH ITapaMeTpoB
IMPOU3BOJACTBCHHOI'O MUKPOKJIMMATa, YPOBHSA 3allbINICHHOCTHU U 3ara30BaHHOCTH, LIyMa U BI/I6paI_[I/II/I,
OCBEIIEHHOCTH pab04YuX MECT
¥YMeTh: HCIIOIB30BATH MTPAaBMIIA TEXHUKU 0€30MTaCHOCTH, TPOU3BOACTBEHHON CaHUTapHH,
MOKapHOM Oe30MaCHOCTH U HOPMBI OXpaHbI TPYAA; U3MEPSTh U OLCHUBATH MTapaMETPhI


https://openedu.ru/

MPOM3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHSI 3aIIbIJICHHOCTH U 3ara30BaHHOCTH, ITyMa ¥ BUOpanuuy,
OCBEIICHHOCTH pab04YHUX MECT

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

Kon DopMyIHpPOBKA

[1K-5 CIOCOOHOCTBIO UCIIOJIb30BaTh MPABUIIA TEXHUKH 0€30IaCHOCTH,
[TPOM3BOICTBEHHON CAHUTAPHH, TIOKAPHOM OE30MTACHOCTH W HOPMBI OXPaHBI
Tpy/a; U3MEPSITh U OLICHUBATH MapaMeTpPhbl IPOU3BOCTBCHHOIO MUKPOKIIUMATA,
YPOBHS 3aBUICHHOCTH M 3ara30BaHHOCTH, IIIyMa U BUOPAIMH, OCBEIEHHOCTH
pabo4ux MecT

AxTyanbHOCTh TeMbl. OCHOBHBIM HalpaBi€HUEM B pabOTe NMPOMBILUIEHHBIX MPEANPUATHI
SIBJIAETCS BBIIYCK MPOAYKLMHU BBICOKOTO KAuecTBA IPU CHUKEHUM TPYAOEMKOCTH M MEHBIIMX
3arparax MaTepuanoB. OJTO MOXKET ObITh JOCTUTHYTO IIOBBILIEHHEM TEXHUYECKOTrO0 YPOBHS
IIPOU3BOJICTBA KaK IIyTEM CTPOMUTEIHCTBA HOBBIX U PEKOHCTPYKIMH JIEHCTBYIOIIUX CTapbIX LIEXOB,
TaK W IyTEM O3JI0POBJICHHs YCIOBHM TpyAa 3a CUeT MOJAEPHM3ALMU MECTHOM M 001Ie0OMEHHON
BeHTW LMK, [I03TOMY HM3yueHHre JaHHOM TeMbl aKTYyallbHO.

TeopeTuyeckas 4acTb

BenTwisauus — OpraHu30BaHHBIH M PErylIMpyeMblii BO3yXO00OMEH, 00ecneunBaroOLINii
ylaJeHUuEe M3 IOMELIEHUS BO3/]yXa, 3arpsA3HEHHOTO BPEIHBIMHM INpUMECSMHU (ra3aMu, Hapamu,
IBLIBIO), U 110/1a4y B HET'O CBEXKEr0 BO3/1yXa.

[To crocoOy mojayn B MOMEIIEHUE CBEXETO BO3MyXa M YOAJCHUIO 3arPSI3HEHHOTO CHUCTEMBI
BEHTWISLIMK TOJPa3/IeNIIlOT Ha E€CTECTBEHHYIO, MEXaHMYECKyl0 M cMellaHHywo. [lo Ha3HaueHHIo
BEHTWISIIUSL MOXKET OBITh OOIICOOMEHHON U MECTHOH.

PACYET ITIOTPEBHOI'O BO3J1YXOOBMEHA IIPH
OBIIIEOEMEHHOM BEHTUISIIAN

Meroauxka pacyera

[Ipn oOmeoOMEHHONW BEHTUJISIUU MOTPEOHBINM BO3AyXOOOMEH ONPEAENsIOT U3 YCIOBUS
yJaaleHus: U30BITOYHOW TEIUIOTHl M pa30aBiIeHUs] BPEIHBIX BBIIEICHUN CBEXUM BO3AYXOM [0
JOMYCTUMBIX KOHIeHTpanuil. IlpenenbHo nomycTHMble KOHIEHTPAalMUM BpEAHBIX BEIIECTB B
Bo3ayxe paboueit 30HBI ycraHaBiauBaioT 1o ['OCT 12.1.005-88. CCBT. O6uwme canutapHo-
TUTHEHNYeCcKUe TpeOOBaHUsS K BO3IyXy paboyeil 30Hbl U TUTHEHUYECKUM HOpMaTHBaM.

KonnuecTtBo BO31yxa, KOTOpPOE HAJ0 MOJATh CHUCTEMOM BEHTWISALMM U1 IOIJIOLIECHUS
M30BITOYHOM TEIUIOTHI B IOMELIeHUH L1 Beruncnsercs no ¢popmyie:

L1 = —QCQ— ) M3/‘-I, (1)
C- P (te; —teg)

rae Quss — M30BITOYHOE KOMMYECTBO TEIUIOTH, K[k 4; ¢ — TeroeMKocTh Bo3ayxa, Jx/kr-K; ¢ = 1,2
k/x/xr-K; p — mmoTtHOCT BO3Ayxa, Kr/M° ; t 0 — TeMmmepaTypa BO3AyXa, YAAlsSeMOTO H3
MOMEIIeHHUs, TPUHUMACTCSl PaBHOM TemIiepaType Bo3ayxa B pabodeil 30He, t ,, — Temmeparypa
MPUTOYHOTO Bo3ayxa, °C.

PacueTrHoe 3HaueHHME TeMIepaTypbl MPUTOYHOTO BO3AYyXa 3aBHCUT OT reorpaduiyeckoro
pacroioKeHus PeANpUITUSL; 1711 MOCKBBI ee MpUHUMatoT paBHoi 22,3°C.

Temmepatypy Bo3ayxa B paboueid 30He mnpuHUMarOT Ha 3...5°C BbIIIe pacdyeTHOMN
TeMIepaTypbl HAPYKHOTO BO3yXa.

[IimoTHOCTE BO31yXa, MOCTYITAKOLIETO B IOMELIECHHUE:

353

P o131,

N30bITOYHOE  KOJWYECTBO TEIUIOTHI, TOMJIEKAIIeH yOaJIeHUI0O H3 IPOM3BOJCTBEHHOTO
MTOMETIEHUS, ONIPEICIISAIOT TI0 TETUIOBOMY OallaHCy:

()




Q uz6 — ZQ np - Z:Qpacx, (3)
rae 2Q ,, — TemIoTa, MOCTYMANas B MOMEIICHUE OT Pa3IHYHbIX HCTOUHUKOB, KJIK/4, LQpaex -
MOTEPH TEIUTOTHI B IIOMENIEHUH Yepe3 KOHCTPYKIMHK 3AaHui, KJ[K/4.

K OCHOBHBIM UCTOYHHKAM TETLIOBBIJICIICHUN B IPOU3BOJICTBCHHBIX MIOMEIICHHUSIX OTHOCSTCS:

1. l'opsiune moBepxHOCTU 000pYI0BaHUS (TI€YH, CYIIMIIBHBIE KAMEPBI, TPYOOIIPOBOIBI U AP.)

2. O6GopymoBaHUE C IPUBOJIOM OT JIEKTPOIBUTATEIICH;

3. ConHeyHas paauanus

4. Ilepconan, paboTarOMIMiA B TOMEIICHUH;

5. PaznuuHble OCTBIBAOIIKE MacChl (MeTasll, BOJA U Jp.)

[Tockonbky mepemnan TemrepaTryp BO3AyXa BHYTPU M CHAPYKU 3[aHHs B TEIUIBIA MEpUOa TOAa

He3HauntenbHbIH (3...5 °C), To mpu pacdere BO3MyX00OMEHa 1O W30BITKY TEIJIOBBIICICHUN

MOTEPH TEIUIOTHl Yepe3 KOHCTPYKIMHM 3JaHUKA MOXXHO HE Y4YUTHIBaTh. lIpu 3TOM HEKOTOpOE

yBEJIMYEHHUE BO31yX000MeHa OIaronpusaTHO BIUSET Ha YCIOBUA Tpy/Ja paboTaromux B Hanbolee

YKapKue JHU TEIUIOro Mepuo/ia roja.

C yuerom u3noxkeHHoro ¢opmyna (3) mpuHUMAaET CIeAYIOUUI BU:

Qu36: z:Q np (4)
B macrosimem pacueTHOM 3a7aHUU M30BITOYHOE KOJIMYECTBO TETUIOTHI ONMPEIETSETCs TOJIBKO C
Y4ETOM TEIUIOBBLACTICHUH 3IIEKTPO0OOPYAOBaHUS U pabOTAIOIIEro epcoHana:
ZQnp =Qs.0.+ Qp, (%)
rae Qso- TemioTa, BbIAENsAeMas mpu paboTe snekTpoaBurareneii odbopyaoBanus, k/x/4, Q, —
TEIUIOTA, BIJCIISIeMast paboTaIONINM ITepCOHANIOM, KJ[x/4
Tennota, BelIeNsIeMast EKTPOBUTATENIMU 000y I0BAHUS:

Qa.o.: 3528ﬁ ‘N, (6)
rae [ - Ko3QpQUIUEHT, YUUTHIBAIOLINMA 3arpy3Ky 000pynoBaHMs, OJHOBPEMEHHOCTh €ro paboTshl,
pexum padotsr;, f=0,25... 0,35; N — o0miast yctraHOBOYHasi MOIIIHOCTh AJIEKTpoiBUTarenei, KBT.
Tenora, BelensiemMas paboTaOLUM EPCOHATIOM:
Qy =n-Kp, (7)

rae N — 4yucio paborarouux 4enoBek; K, — Terora, BblAeNseMas OJHUM 4YelloBeKoM, KJ[x/d,
IpUHUMaeTcss paBHOM mpu jerkoit padore 300 x[x/4, mpu padote cpenneil Tsoxkectu 400 xJx/4;
npu Tskeno padore 500 kJx/y.

Pacxoj IPUTOYHOTO BO3AyXa, M°/d, HEOOXOMUMBIH [T MONEPKAHUS KOHIIEHTPAIINH BPEIHBIX

BEIIECTB B 33/IaHHBIX MIpeJieNax:

B G

(qééi - qd’d) 1
rac G — KOJIMYECTBO BBIACIIACMBIX BPCIHBIX BCIICCTB, MF/'—I, qy() — KOHIOCHTpauusa BPpEAHBIX BEIICCTB
B yJaTAeMOM BO3yXe, KOTopas He JOJKHA TPEBBIIATh MPEAETbHO JOMYCTHMYIO, MI/M, T.€. (o <
Onox; Oy — KOHIIGHTPAIINS BPEIHBIX BENIECTB B IPHTOYHOM BO3YXE, MI/M .

Jnp < 0,30y0. 9)
Onpenenenre NOTpeOGHOro0 BO3IyX000MeHa.
Jlis onpeneneHust moTpeOHOTro Bo3ayxooOMeHa L HeoOxommmMo cpaBHUTH BemuauHb L1 1 Lo,

paccuuTanHnsble 1o popmynam (1) u (8) u BHIOpaTh HAMOOIBIIYIO U3 HUX.
KpatHocTth Bo3yxooOmeHa, 1/4:

=, (10)

(8)

rae L — moTpeGHBbIil BO3yX000MEH, M3/'—I; V¢ — BHYyTpeHHHI CBOOOAHBIN 00bEM MTOMEIIICHUS, M

KpatHOCTh BO3/1yX000MEHa MOMEIICHUH 0ObIYHO cocTaBiisgieT oT 1 mo 10 (Gonbplive 3HAYCHUS
JUIT  TIOMEIICHUH CO 3HAYUTEIbHBIMU BBIICICHUSAMHU TEIUIOTHI, BPEIHBIX BEIIECTB HIIN
HEOOJIBIINX 0 00BEMY).



JI1st MammHO- M TPHUOOPOCTPOUTENIBHBIX IIEXOB PEKOMEHIyeMasi KpaTHOCTh BO3TyX000OMeHa
cocrapisier 1...3, mJig JUTEHHBIX, KY3HEUYHO-IPECCOBBIX, TEPMUUYECKHX II€XOB, XHUMHUYECKHUX
npou3BoAcTB — 3...10.

PACYET MECTHOMH BBITSI)KHOM BEHTWISILIAA

MecTHast BBITSDKHAsE BEHTWIALMS IpeAHa3HadeHa Ul YAAJICHMs 3arpsi3HEHHOTO BO3AyXa
HETMOCPEJCTBEHHO OT HCTOYHUKOB 00Pa30BaHMsI BPEIHBIX BBIICICHHIA.

MecTHbIE OTCOCHI B 3aBUCUMOCTH OT TE€XHOJIOTMYECKOTr0 Ipolecca U 000py10BaHUSI MOTYT
OBITH BBIITOJHEHBI B BHJIE MOTYOTKPHITHIX KOHCTPYKIMH (C OTKPBITBIM IMPOEMOM), BHYTPH KOTOPBIX
HaXOJAATCS MCTOUYHUKHU BPEAHBIX BblIesIeHUH. K MECTHBIM OTcOCaM OTHOCSTCS BBITSKHbBIE IIKA(BI,
YKPBITUSA | T.I. Pa3IMyaioT OTKPBITBIE OTCOCHI, HAXOSAIIMECS 3a MpeIelaMi HCTOYHUKOB BPEIHBIX
BbIJICJIEHUH (BBITSDKHBIE 30HTHI, OOPTOBBIE OTCOCHI U T.II.), U HOJHOCTBIO 3aKPbITHIE, SBIIAIOLIMECS
COCTaBHOHM YacCThIO KOXKyXa MAIIMHBI WJIM arlapaTta, UMEIONINe OTBEPCTHE WM HEIUIOTHOCTH JUIS
MOCTYIUICHUS Yepe3 HUX Bo3ayxa (6apabaHbl 111 OYMCTKY JINThS, APOOUIIKH U T.I1.).

IIpy MecTHOM BBITSKHOM BEHTHISALMM OTCOC JOJDKEH pacnojaraTbCsi Ha JIMHUH
pacripocTpaHeHuss MOToKa. Tak Kak 3()(eKTHBHOCTH BcachIBaHHMS OOpaTHO MPOIOPIHOHATIBHA
PacCTOSIHUIO OT OTBEPCTUS, OTCOC JTOJDKEH OBITh MAKCUMAJIBHO MPHUOIMKEH K UCTOYHUKY BPEIHOTO
BBIJICJICHUS, YTOOBI O00ECNEYNTh MAKCHMaJIbHOE YIABIMBAHWE BpPEAHBIX BbImeneHuil. [lpu
IIPOEKTUPOBAHUM MECTHBIX OTCOCOB CJEIyeT YYMTBIBATh, YTO yJaJlseMblii BO3yX HE JOJIKEH
MIPOXO/UTH Yepe3 30HY JIbIXaHHUs Padoyero mepcoHajga M KOHCTPYKIHS 0TCOca HE JAOJDKHA MEIIaTh
pabore. Ilpu nmojgadye mpUTOYHOrO BO3JyXa BOJM3M MECTHOIO OTCOCA JOJDKHA OBITh MCKIIIOYEHA
BO3MOKHOCTh pa3lyBaHUs BPEIHBIX BBIICICHHH MO MPOU3BOJICTBEHHOMY TIOMEIIECHUIO.

MeToaunka pacyera 60PTOBBIX 0TCOCOB

BoproBble OTCOCHI YCTaHaBIMBAIOT TJIABHBIM 00pa3oM Yy TIPOHW3BOJCTBEHHBIX BaHH,
MPEJCTABISAIOMIMX COOOW OTKPBITHIE pe3epByaphl, 4Yallle BCErO YETBIPEXYroJdbHOU (OPMBI,
HaTOJJHEHHBIE PAa3HOTO POjia pacTBOpamMu. BpenHbie BemecTBa U3 MPOU3BOICTBEHHBIX BaHH MOTYT
BBIJICNIATHCS B BUJIE TAPOB KUCIIOT, LIEN0OYEH U Pa3TUYHbIX Ta30B.

Haunbonee neiicTBEHHBIM METOJOM 3aIMTHI TIEPCOHANIA OT BPEIHBIX BBIICICHUN SIBIISETCS
MIOJTHOE YKpbITHE BaHHBL. OIHAKO MO TEXHOJIOTMYECKHM COOOpaKEHHSIM 3TO BO3MOXKHO KpaiiHe
penko. bonboe pacnpocTpaHeHne MOTYYHIH OTCOCHI B BUJIE LIEITH.

[Tpuniun paboTbl OOPTOBOTO OTCOCAa COCTOMT B TOM, YTO BCachlBaeMbIil ¢ OObIION
CKOpPOCTBIO Hepe3 Yy3KyH 3a0OpHYIO IIeNb OTCOca BO3AyX oOpa3yeT Haj 3epKaJioM pacTBopa
CHJIbHYIO TOPU30HTAJbHYIO CTPYIO, KOTOpasi cOMBAaeT ¢ BEPTUKAIbHOIO MyTH BbIOpachIBacMble M3
pacTBopa Ta3bl M Kalld M STHM 3aCTaBJIsIeT OCHOBHYIO MaccCy Karejb ynactb oOpaTHO B BaHHY, a
rasbl ¥ OCTaJIbHBIE KaIlJI YBJIEKAIOTCS B OTCOC.

I'opuzoHTanpHas cTpys 60pTOBOrO 0TCOCa OBICTPO OcCiabeBaeT ¢ yAaleHuEM OT 3a00pHOMI
IIEJH, TI0ATOMY OJHOOOPTHBIN OTCOC JIENal0T TOJBKO MpU IIMpuHE BaHHBI He Ooiee 600 mm. Ha
Ooyiee IMMPOKHWX BAaHHAX YCTAHABIMBAIOT OTCOCHI C JBYX MPOTHBOMOJOXHBIX CTOPOH BaHHBI
(1ByOOpTHBIE).

B 3aBucuMoOcTM OT THIa BaHH MPHUMEHSIOT MECTHBIE OTCOCHI C IO BCACHIBAHHS B
TOPU3OHTAIBHON IIOCKOCTH (OMpOoKuHYTHIE) (puc. 1, a, 6, B, I) ¥ B BEPTHKAJIBHOW IJIOCKOCTU
(mpoctble uau 00bIYHBIE) (puc. 1, 1, €), KpoMe TOro HCIOJIB3YIOTCSI OOpPTOBBIE OTCOCHI C
nepenyBkoii (puc. 1, B, T).

BopToBbIe OTCOCHI pacnoararoT 1Mo JJTHHHBIM CTOPOHAM BaHH.

[lens 60pTOBOrO OTCOCA 00A3aTENBHO JIOJIKHA OBITH PACIIONOKEHA K Kpato BaHHBI. BricoTy
uienu 60pToBOro OTcoca mpuHUMaroT B mpenenax 100 MM, BeicoTy menu caysa - 0,0125 mupunsl
BaHHBI, HO HE MEHEE 5 MM.

KonmdecTBo Bo3myxa (M°/4), yaansieMoro GOpPTOBBIMH OTCOCAMH 6e3 TIepeayBKHU C IIENbIO
BCACBHIBAaHUS B TOPU3OHTAIILHOM MIIM BEPTUKAIBHOM MJIOCKOCTH, CIEAYET ONpPeNeNATh o hopMyIie:



V =1400-(0,53 BL
B+L

+H)"3BLk, k k. K,k kK, , (11)

r7ie B - BHYTpEHHSS IHPUHA BAaHHBI, M;

L - BHyTpeHHSS AJTMHA BaHHBL, M;

H- paccrosiHue OT 3epKaia pacTBopa o0 60pTa BaHHBI, M;

K, - K03(hGHLUEHT, yuuTHIBAIOLIMN Pa3HOCTh TEMIIEPAaTyp PacTBOpPAa U BO3[yXa B IOMEIICHUH

(Tabm. 2);

K, - k03 (HUIMEHT, YINTHIBAIOIIUI TOKCUYHOCTh M UHTEHCUBHOCTD BBIJICIICHUSI BPEIIHBIX BELICCTB
(Tabmn. 2.3);

k, - xoaddumuent, yumreBarommii thm orcoca (K, =1 mgma aByboproBoro; Kk, = 1,8 mus
0JIHOOOPTOBOTO);

K,- KO3(pQHIMEHT, YYUTHIBAIOLIMIA BO3MYyLIHbIC mepemernnBanus pactBopa (K, 1 6e3

nepeMelInBaHus; Ipy Hamuyuu O0apoortaxka K, = 1,2);

K, - K03 puumenT, yIuTHIBAIOINI yKPHITHE 3epKajla pacTBOpa MOIUIABKaMU (IIPH OTCYTCTBUH - K,
= 1, npu ykpsITuu mwapukamu K, = 0,75);

K, - KO3(ppHIUECHT, yIUTHIBAIOIINN YKPBITHE 3epKajia MEHHBIM CJIOEM ITyTeM BBEICHHS T00aBOK
ITAB (mipu otcyrcrBum - k, = 1, npu nepememusanuu - K, = 0,5).

bes nepeoyexu

C nepedyexroii

Pucynok 1 — Cxembl OOPTOBBIX OTCOCOB: OIIPOKUHYTHIE (2, B - ABYOOPTHBIE; O, T -
0JIHOOOPTHBIE); OOBIYHBIE ([T - IBYOOPTHBIIL; € - 0THOOOPTHBII)
Tabnuua 2 — KoadduuueHt yuera pa3HOCTH TeMIepaTyp pacTBopa M BO31yXa B HOMEIIEHUHN

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

Tabmuma 3 — KoadduimeHnt yuera TOKCHYHOCTH W HHTCHCHBHOCTH BBIJICJICHUS BPEHBIX BEIECTB

I'pynna BanH (Tad:. 8)

1

2

3

4

5

k

t

2

1,6

1,25

1

0,5

Tabmuma 4 —YaenpbHOE KOJMYECTBO BPEAHBIX BEIIECTB, YIAISIEMBIX MECTHBIM OTCOCOM OT
raJIbBAHUYECKUX BaHH, TPYIIIBI BAHH M PEKOMEHIAIIUU 110 OYHCTKE BEIOPOCOB

Ne

TexHOIOrnYeCcKui Mpouecc HAHECEHUSI

‘ Onpenenst ‘ Makcumanb ‘ ['pynima

Cnoco0
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DneKTpoxuMHuueckas o0paboTKa METauioB B
pacTBOpax, coepIKaIINX XPOMOBYIO KUCIIOTY B
koHnenrpauuu 150...350 r/n, mpu cune Toka
oonmee 1000 A (XpoMmMHpOBaHHE, aHOIHOE
AKTHBHUPOBAHUE, CHATUE MEJIU U JIP.)

XpOMOBBI
i
aHTUPUT

10

1.6

To xe, B pacTBOpax, coaepKalix XPOMOBYIO
Kuciaotry B KoHmentpauuu  30..60 1/n
(9JIEKTPOMONIMPOBAHUE ATIOMUHUS, CTadH U

Jp.)

XPpOMOBBI
17§
AHTUAPUJT

1: 6

To ke, B pacTBOpax, coAepxkaliux XpOMOBYIO
kucnory B KouieHtpamuu 30...100 r/n, mpu
cuine Toka MeHee 500 A (aHoaMpoOBaHHE
QTIOMUHMSIT U MarHMeBBIX CIUIABOB W JIp.), a
TaK)Ke XMMHUYECKOE

XpOMOBBI
17§
AHTUAPUJT

1: 6

Xumpdeckass oOpa0oTka cTamu B pPacTBOpax
XPOMOBO#1 KHCIIOTHI U €€ COJIeH Ipu

t > 50 °C (maccuBauus, TpaBJIEHUE, CHSTHE
OKCHUIHOW TUICHKH, HAIIOJTHEHUE

XPpOMOBBI
17§
AHTUAPUJT

5,5:10°

1: 6

Xumudeckass ~ oOpaboTka  METaLIOB B
pacTBopax XpOMOBOH KHCIIOTHI U €€ COJICH Tpr
t <50 °C (ocBeTnenue, maccuBanus u ap.)

XPpOMOBBI
17§
AHTUAPUJT

OnexkTpoxumuueckas oOpaboTka B pacTBOpax
HIETI0YH (aHOZIHOE CHSTHE nuiama,
00e3KMpUBaHKUE, JIY)KEHHE, LUHKOBaHHE B
HIEJIOYHBIX ~ JIEKTPOJIMTAX, CHATHE OJIOBA,
OKCHJIMPOBaHHUE MEJIU, CHATHE XpOMa U JIp.)

IIenoun

11

2:6

Xumuueckass ~ o0paboTka  METauloB B
pacTBOpax Ienodd (OKCHIMPOBAHHE CTalH,
XUMHNYECKOEC IMMOJIMPOBAHUC AJIFOMHHUA,
pBIXJIEHHE OKaJlMHbl Ha TUTaHE, TpPaBJICHHE
QIIOMHUHUS, MarHUsl U UX CIUIaBOB W Jp.) MPH
TeMneparype pacrtsopa, °C:

6onee 100

meHnee 100

[lemoun
IIenoun

55
55

N

NN
o o

XuMuyeckass 00paboTka MeETallioB, Kpome
AITIOMHUHUA W Mar"Hus, B pacTBOpax MEJI0YHU
(xuMuYeckoe 00e3KUpPUBAHUE, HEUTpaTU3AIIH
U 1Ip.) IpH Temriepatype pactsopa, °C:

6omnee 50

Menee 50

Ilenoun
[lemoun

o o

o~

KagmupoBanue, cepeOpeHue, 30J04YeHHE U
IIEKTPOXUMUYECKOE JIeKarupoBaHue B
IIMAHUCTBIX PacTBOpax

InanucTer

u
BOJIOPOJT

5,9

10

[lunkoBanue, MeIHEHUE,
XUMHNYECCKOC

JaTyYHUpPOBaHUE,
JIeKa1pOBaHKE,

IuanucTel

u

15




aMaJlbraMUpOBaHUE B IIMAHUCTHIX PAacTBOpax BOJIOPOJ
Xumuyeckasi 00pab0TKa METAJUIOB B 3aCTBOPAX, | DTOPUCTHI
11 |conepxkammx GTOPUCTOBOJOPOIHYIO KUCIOTY U i 20 3
ee Cou BOJIOPOJT
Xumuueckass ~ oOpaboTka  METAIOB B
KOHI[EHTPUPOBAHHBIX XOJIOTHBIX 1| XJ0pUCTHI
12 |pa3baBieHHBIX HarpeThIx pacTBopax, i 80 3
COJepKALINX COJSIHYIO KHCIIOTY (TpaBJieHHE,| BOAOPO
CHSITHE 1IUIaMa U JIp.)
Xumuueckass o00paboTka METauioB, KpoMme
XJIOpUCTHI
13 |CHATHS LMHKOBOTO M KaMHEBOTO HOKPBITHA, B i 3.10 3
XOJIOZHBIX PAcTBOPAX, COACPKAIIUX COJSHYIO
KHUCIIOTY B KOoHIIeHTparmu 110 200 /1 BoZopOn
DneKkTpoxumMmuueckass o0paboTka METAJIOB B
pacTBopax, COAEpKAIIUX CEPHYIO KHUCIOTY B
koHleHTparuu  150.350 r/m, a Takke Cepias
14 |xummueckass oOpabOTKa B KOHIIEHTPUPOBAHHBIX P 7 1;6
XOJIOAHBIX M pa30aBICHHBIX  HArpeThIX Kuerota
pacTBopax (aHogupoBaHue,
HIIEKTPONOJIMPOBAHNE, TPABJICHHUE U T.1I.)
15 |Megnenue,  Jy)XeHHE,  IUHKOBaHWE W Cepras
KaJMUPOBaHHE B CEPHOKHCIIBIX PacTBOpax MpH 0 -
t < 50°C, a TakKke XUMHUYECKAsT aKTHBALIMUSA Kkuciora
16 |Xumuyeckas  o0paboTKa  METANIOB B
KOHI[EHTPUPOBAHHBIX XOJIOTHBIX 1 boc (opHa | |
pa30aBIeHHBIX HarpeThIX pactBopax,| o . 6-10 1;6
comepxammx  opTohocHOpHYI0  KHUCIOTY
(docarupoBanue u p.)
17 | Xumuueckas o0paboTka  MeETaIoB B
KOHIIEHTPUPOBAHHBIX HArpeThiX pacTBOpax M
AIIEKTPOXUMUYECKAs o0OpaboTka B
KOHLEHTPUPOBAHHBIX XOJOJIHBIX PACTBOPAX, Pocdopra 5 1,6
comepxammx  opTohochopHY0  KHUCIOTY o KacioTa
(xuMugeckoe MOJINPOBaHUE ATIOMUHUS,
DIIEKTPONOJIMPOBAHNE CTAJIH, MEJIU U JIP.)
18 | Xummnueckas 00paboTka METAJLIOB B
pa30aBJIEHHBIX PACTBOPAX, COACPIKAIX A30THYIO
KUCIIOTY (OCBETJIEHHE ATIOMUHUS, XUMHYecKoe| A30THas
CHSITHE HUKEJISI, TPABJICHHE, JIEKAITMPOBAHIE MEIH, | KUCIIOTA U
MacCcUBAIMS U JIp.) NIPH KOHIIEHTPALMK PacTBOPa,| OKCHUIbBI
VAR azoTa
6onee 100 3 5
menee 100 0 -
19 |HukenupoBaHue B XJOPUAHBIX pacTBopax mpu| PactBopu
TTOTHOCTH TOKa cBbIme 1 A/mm? MBbIE 1 .
1,5-10 1,6
COJIH
HUKEJIIS
20 |To ke B cymb(daTHBIX pacTBOpax PactBopu
MBIE COJIU 3-102 1;6
HUKEs




21 |MenHeHue B STHJICHINAMHUHOBOM JIEKTPOJIHTE | DTHIICH- 0 4 i i
JTMaMUH
22 |KagmupoBaHnue W  JIy)KEHHE B KHCIHBIX
o ®enon 0 4 - -
3JIEKTPOJIUTAX C T00aBKOU (heHoIa
23 |Kpamenue B aHWJIIMHOBOM KpacUTeIe AHUINH 0 4 - -
24 |ITpombIBKa B TOpsiuei Boje Bona 0 5 - -
25 |be3BpenHble TEXHOJIOTMYECKUE MPOLECCHl MPU
HAJIMYUU HENPUITHBIX 3alaxoB, HaIpuMep, - 0 4-5 - -
aMMuaKa, Kjes 1 Jp.
*MeToapl ouncTKH: 1 - aOCOpOUUOHHBIN; 2 - QUIBTpaIHS.
**Tuner anmapaToB ouucTku: 1 — QuubTpel-rymManoynoButenu OBI-T (kopmyc w3
TUTaHa); 2 — ¢uibTpel-TymManoynoButenu OBI-C (kopmyc u3 cranm); 3 - GUIBTPHI-

tymanoynoButean OBI-T ¢ opomaemoit mpuctaBkoii; 4 - GpuibTpei-rymanoynosutean OBI-C-11;
5 - Hacapounsii puneTp THna BIHHUHWOT; 6 - cemaparopsl, BcTpanBaembie B 00OPTOBOI OTCOC.

Beibop  BeHTHISTOpa  MPOM3BOAMTCS C  YY4€TOM  HEOOXOAMMOTO  Hamopa W
MIPOU3BOIUTEIILHOCTH.
[TorpeOHas MmomHOCTh (KBT) Ha Bary 3JIeKTpOABHUraTENs pAaCCUUTHIBAETCA M0 (hopmyie:
VAP

360010277, 77,

(12)

rjae V- Ipou3BOAUTEIIBHOCTD, Me/a;
AP - nanop, I1a;

n, - KI1 searunsropa (0,6...0,85);
n - KILJ] nepenaun (0,9...1,0).

MeTtoauka pacyera BbITSKHBIX 30HTOB

BhITSKHBIE 30HTHI YCTaHABIMBAIOTCSA HaJl O0OOPYJOBAaHUEM C YCTOWYMBBIM KOHBEKTHBHBIM
MOTOKOM, a TakXXe HaJ MbUBILIIMM M Ta30BBIACIAOLMM oOopynoBaHueM. C MOBEPXHOCTH
HCTOYHUKA BPEIHBIX BBIJICICHUN, UMEIOIIET0 TEMIIEPATypy BbIIIE TEMIEpaTyphl aTMoc(hepsl 1iexa,
MOJTHUMAETCS] KOHBEKTUBHBIA IOTOK, OOYCIIOBJIEHHBIH pa3HOCTBIO IJIOTHOCTEH HarpeTrblx M
XOJIOJIHBIX Ta30B WJIM MapoB. JTH MOTOKMU 3aXBaTbIBAlOT YACTHUIIbl IBLIM, IApbl U 00pa3yroluecs
ra3pl 1 yHOCSIT MX BBEPX OT HarpeToi MOBEPXHOCTH.

Ha puc. 2. nokazana cxema 30HTa AJisl yJIaBIUBaHUS BPEAHBIX BbIIEICHUN. DPPEKTUBHOCTD
paboThl BBITSHKHOTO 30HTa 3aBUCHT OT KOJIMYECTBA yjamaseMoro Bo3ayxa L u ckopoctu W
OTCachlBaHUsI CMECH Ta30B M TOHKOAMCIIEPCHOW MbUIM (CpaBHEHHE C PEKOMEHJOBaHHOW W JUIs
ONpeAENEeHHOW Tpynmbl BpPEOHBIX  BEUIECTB), a Takke OT PpAcCTOSIHUS  30HTa  OT
TETJIOra30MbUIEBBIICNIAIONIEH MOBEPXHOCTU H U yriia pacKphITUs 30HTa a (00BIYHO a < 60°).



Herounnk
BPEIHBIX

- “
‘ KB BBIJICICHHH

Pucynok 2 — Cxema BBITSKHOI'O 30HTa

3KCHepI/IMCHTaJ'IbHO OIIPEACIICHO, YTO OITUMAJIbHAA BBICOTA YCTAHOBKU pa60qero CCUCHUA

30HTa OT MCTOYHMKA JOo/KHA ObITh (0,2...0,4)Dos (D, :l,lBE - DKBHUBAJICHTHBIH JHAMETP
MCTOYHUKA BblAeNnenui, M% Fuer - TIOmans TOBepXHOCTH mociennero, m2). Ilpu ycTaHOBKe
BBITSDKHBIX 30HTOB Ha BbicoTe (0,4...0,8)D.xs HeoOXxomumo B pacueTHyro (opmyny (13) BBOIUTH
KOA(QQUIMEHT, XapaKTepU3YIOIIMHA IOABMKHOCTh BO3/1yXa IOMELICHUs. YCTaHOBKa 30HTa Ha
paccrossaun 6omee 0,8D.xe (pu MFOOBIX pacxomax BO3IyXa) COMPOBOXKIACTCS HEPAIMOHAIBHBIM
PEKUMOM C YaCTMUYHBIM YJIaBJIMBAaHMEM KOHBEKTUBHOW CTPYHM U COIYTCTBYIOIIMX Ta3oB Mcxons u3
MPAKTUYECKUX JTAaHHBIX Ta0apUTHBIE pa3Mephl 30HTA (UIMHA W IIUPUHA) IpUHUMArOTCS Ha 0,2 M
OosiblIe pa3MEepOB UCTOYHHUKA BPEIHBIX BBIJECICHHUMN.

DodextusHas pabota L (MP/4) BHITHKHOTO 30HTA OOECHEYMBAETCA MPU  PACXOJE

yAAIIEMOro BO31yXa OT TEIJIOra30uCTOYHUKA:
1/35/3
L=(43-H/D,, +0,65)-Q"°D*"E E,, (13)
rae £, - monpaBouHblil KOOQ(QHUIMEHT HA MTOABUKHOCTH BO3yXa IIOMEIICHHS;
E _ - monpaBouHbIii K09(QGHUINEHT Ha HAJTMYUE Fa30BOM COCTABIIAIONIEH B KOHBEKTHBHOM IIOTOKE;

Q - KOJIMYECTBO KOHBEKTHUBHOM TCIIJIOTHI, TGpSIGMOfI HNCTOYHHKOB Tel'IJIOl"aBOBBII[eJ'IeHI/II\/'II

473
Q=267F, At"", (14)
rae At - pa3HOCTh TeMIlepaTyp UCTOYHMKA BPEIHBIX BBIICICHUN U BO3JlyXa pabo4yero rnomemeHus,
°C
Koaddunuent £, MOXKHO OnpenennuTh N0 rpa@uKy Ha pHC. 3 3aBUCMMOCTH OT CKOPOCTH
JBUKEHMSI BO3/lyXa B TOMELIEHUH Wy ¥ TapameTpa A.



Y ) T
02 04 06 08 10 W, m/c

Puc. 3. IlonpaBounsrii koaddunrent Ky Ha TOIBHKHOCTH BO3yXa B oMereHuu mnpu 4: 1 -
20:2-10;3-0,5;4-0,38;5-0,25;6-0,19

=52 s

3Hast 3HaueHue kodpduimenta £, u3 a0 2.6, MOXKHO HaifT koapduimeHT £ .
Tabnuua 6 — 3nauenus koddpduuuenTa £ 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 3aBrcuMocTH OT KJlacca OMACHOCTH BBIJIEISIIOIIMXCS Ta30B JOHKHO MEHSTHCS 3Hau€HUE
CpeAHel CKOPOCTH B MJIOCKOCTU MPUEMHOI0 CEYeHMs 30HTa Wep (M/C), onpeaessieMoil no gpopmyie:

w,=L/F (16)

¢ifnn

7€ Faour - IUTOMIAB CEUSHUST 30HTA, M2, Faour = AB.
PexoMeHoBaHHass CKOpOCTh OTCOCa BO3MyXa JUIA pPa3lIMYHBIX BPEIHBIX BEIIECTB
npeicTaBieHa B Tadi. 7.

Tabnuma 7 — PexoMmeHIoBaHHas CKOPOCTh OTCOCA BO3AyXa IJIS PAa3MYHBIX BPEIHBIX
BEIIIECTB
I'pynna BenecTs TJIK, mr/v® W, M/c
| - upe3BBIYAITHO OMTACHBIE <0,1 1,75..2,0
Il - 0co0o0 omacuble 0,1..1,0 15..1,75
Il - ymepeHnHo omacHbIe 1,0...10,0 1,0...1,5
IV - masio onacHele Bomnee 10 0,75...1,0

Br160p BeHTUIIAITOpA TPOU3BOAUTCS C yUETOM HEOOXOIMMOT0 HAIloOpa U MOIIIHOCTH.
[TorpeOHas MmomHOCTh (KBT) Ha Bay ayieKTpOABHUraTeNsi pacCuuThIBaeTcs mo popmyne 12.

Bonpocs! 1 3axanus:

ba30BbIi1 ypoBeHB
3ananmue 1. «Pacyer moTpedHOro Bo31yxoo0MeHa npu 00111e00MeHHOM BEHTHIIALUMY.
Paccuntath HeOOXOIUMBIN pacxo MPUTOYHOTO BO3yXa U KPaTHOCTh MOTPEOHOIO

BO3/TyX000OMEHA IMOMEIICHHUS.
[Topsiiok BBIMOTHEHUS 3aJaHNUS.



orwbpE

O3HAKOMUTLCS C METOIUKOM.

BriOpath 1 3anucath B OTYET UCXOAHBIE TaHHBIC BapuaHTa (cM. Tadu. 1)
BBITIOJTHUTE pacyeT 1o BapHUaHTYy.
Omnpenenutb MOTPEOHBIN BO3TYX000MEH.
ConocTaBUTh PACCYMTAHHYIO KpPaTHOCTh BO3JyXOOOMEHAa C PEKOMEHIYEMOW M CJeNaTh

COOTBETCTBYIOLMI BBIBOJI.
6. [lommucark OTYET U CATh MPETIOIABATEITIO.
Tabnuma 1 — Bapuantel 3amanwii. «Pacder moTpeOHOro BO3IyX0OOMEHa MpH OOMICOOMEHHOMN

BEHTHIISTTUI
["aGaputHbie | YcTanoBou| Ywucio Kareropus Haunmenosanune |Kosmmuectso| ITJAK
pa3Mepsl 1exa, Hast pabotato TSOKECTH BPETHOTO BBIJICJISIEMOT | BpE/TH
% M MOIIHOCTh | IIUX paboThI BEIIIECTBA 0 BPEIHOTO | Oro
= s | o |00opynoBa BEIIIECTBA, |BEIIeC
S| g = | g Br M/ TBa
o E = 5 HUS, K
S 5 2
01|100| 48 | 7 190 100 |Jlerkas AnieToH 20000 200
02100 48 | 7 180 200 |Cpenneit TshkecTH |ALICTOH 30000 200
03100 48 | 7 170 300 |[Tsxemnas Anero” 40000 200
04100 | 48 | 7 160 100 |Jlerkas alleTOH 50000 200
051100 48 | 7 150 200 |Cpenneit TshkecTH  |ALIETOH 60000 200
06 |100| 48 | 7 150 300 |Tsoxenas AnieToH 20000 200
071100 48 | 7 160 100 |JIerkas Anero” 30000 200
08 | 100 | 48 | 7 170 200 |Cpenmeii TsbkecTH |ATCTOH 40000 200
091|100 | 48 | 7 180 300 |Tsoxenas AnieToH 50000 200
10100 | 48 | 7 190 400 |JIerxas Aneron 60000 200
11180 | 24 | 6 20 50 |Jlerkas JlpeBecHas bLTb 50000 6
12180 | 24 | 6 30 60 |Cpenneii Tsokectu  |[{peBecHas IbLIb 60000 6
13180 | 24 | 6 40 70 |Tsoxenas JlpeBecHas 1bLTb 50000 6
14180 | 24 | 6 40 70  |Tsxenas JpeBecHas nbuIb 80000 6
15180 | 24 | 6 60 90 |Cpenneii Tsbkect  |JlpeBecHast IbLITb 90000 6
16| 80 | 24 | 6 70 100 |Tspkenas JlpeBecHas 1bLTb 100000 6
17180 | 24 | 6 80 110 |Jlerkas JpeBecHas nbuIb 110000 6
181 80 | 24 | 6 90 120 |Cpenneii Tsxectu | /[IpeBecHast MblTh 120000 6
19180 | 24 | 6 100 130 |Tsoxenas [ peBecHas nbuIb 130000 6
201 80 | 24 | 6 100 140 |Jlerkas JlpeBecHas 1bLTb 140000 6
211 60 | 12 | 4 1 10 |Jlerkas A3p0o3051b CBUHIIA 20 0,01
22160 | 12 | 4 12 15 |Jlerkas Asp03011b CBUHIIA 30 0,01
23160 | 12 | 4 13 20  |Jlerkas Adp030JIh CBHHIIA 40 0,01
24160 | 12 | 4 14 25 |Jlerkas Asp03011b CBUHIIA 50 0,01
25160 | 12 | 4 15 30 |Jlerkas A5p030JIh CBHHIIA 60 0,01
26| 60 | 12 | 4 16 10 |Cpenneii Tshxkectn |Adp030Jib CBUHIIA 20 0,01
27|60 | 12 | 4 17 20 |Cpenneii TspkecTH |A3p0301b CBUHIIA 30 0,01
281 60 | 12 | 4 18 30 |Cpenneii TshkeCcTH |A3pO30JIb CBHHIIA 40 0,01
29| 60 | 12 | 4 19 40 |Cpenneil TspkecT  |Adp030J1b CBHHIIA 50 0,01
30| 60 | 12 | 4 20 50 |Cpenmneii TshkecTH |A3p030JIb CBHHIIA 60 0,01
3aganue 2. «Pacuer 0OPTOBBIX 0TCOCOB)
Onpenenutsb HEOOXOINMYIO MOIIHOCTh ANEKTPOABUTATEIS BEHTHJIATOPA,

obecrieunBaroniero 3PppekTuBHYI0 paboTy OOPTOBOTO OTCOCA BBIACISIONIUXCS U3 BaHHBI Ta30B IS
3aJJaHHOTO TEXHOJOTUYECKOTO Mpoliecca.




ko E

O3HaKOMUTHCS C METOIUKOM.
BriOpath 1 3amucarh B OTYET HCXOAHBIC JaHHBIC BapuaHTa (CM. TalJI. 5)
OnpenenuTs KOJMYECTBO BO3/IyXa, KOTOPOE JOKHO YOAISATCS OOPTOBBIMU OTCOCAMH.
Onpenenuth MOTPEOHYIO MOITHOCTH JICKTPOJIBUTATENS BEHTHIISATOPA.
[ToanucaTts OTYET U CAATH MPETOABATEIO.

HOpH[[OK BbINTOJTHCHUA 3aJaHUSA.

Tabnuna 5 — BapuanTtsl 3aganuii. «Pacuer 60pTOBBIX OTCOCOBY

HMcxonnbpie naHHble

No TexHoIOrnYecKuit
Bap. | B,mm | L, M |H, mm|t,, °C| t,,°C | mpouecc no Ta6m. | k, | K, k, |AP, TTa| 1, | 14
2.4
1 750 | 1,2 | 200 85 25 1 1 1 1 300 {06109
2 750 | 1,2 | 200 75 15 2 1/1075]105| 350 (06|10
3 750 | 15| 80 80 20 3 1 1 1 450 |(0,65( 0,9
4 1000 | 5 80 100 20 4 11075105 400 |0,710,9
5 1250 | 5 80 95 20 5 1 1 1 350 (0,75] 1,0
6 1000 | 3,5 | 80 75 20 6 121075 | 1 500 {08109
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 12107505 30 |06 |10
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 (0,95
11 500 (1,2 | 80 75 20 11 1,2 1 05| 350 | 06|10
12 750 [ 1,5 120 80 15 12 121075 | 1 450 |0,65| 0,8
13 | 1000 | 8 200 95 25 13 1,2 1 05| 300 (0,710
14 750 | 1,5 | 200 85 25 14 11075| 1 550 {08110
15 650 | 1,5| 80 70 15 15 1 1 05| 600 (0,75 0,9
16 600 | 2,0 | 80 95 20 16 121075 | 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 12107505 600 | 0,6 (0,95
19 500 | 1,0 | 80 80 15 19 11075| 1 350 |0,65| 0,9
20 750 | 1,2 | 80 95 20 20 1 1 1 600 | 0,7 10,95
21 500 | 2,0 | 80 95 20 21 1,2 1 05| 350 |0,8/0,95
22 650 | 3,0 | 80 100 25 22 1 0,5 1 350 [ 06110
23 700 | 15| 120 70 15 23 1,2 1 1 600 (0,85| 0,9
24 [ 1250 | 5 200 | 100 20 24 12107505 650 |06 | 1,0
25 |1 1000 | 5 200 80 20 25 1,2 1 05| 650 |0,85(0,9
26 750 | 1,2 | 80 95 20 1 12107505 400 |06 |09
27 750 | 1.5 | 200 80 20 2 1 1 1 450 10,85 0,9
28 | 1250 | 10 | 200 75 15 3 1]1075]|05| 500 |0,85( 1,0
29 | 1000 | 8 200 80 20 4 1,2 1 05| 550 (0,05(1,0
30 | 1000 | 5 200 75 20 5 11075| 1 300 (0,85]0,95
[ToBbIIEHHBIN YPOBEHB
3aganue 1. «Pacyer BBITSIZKHOTO 30HTA).
Onpenenutb HEOOXOIUMYIO MOIITHOCTD AIEKTPOIBUTATENS BEHTUJIATODA,

obecrieunBaromniero 3Pp¢GeKTUBHYI0 pabOTy BBHITSHKHOTO 30HTA, YCTAHOBIEHHOTO HAJ 3aJaHHBIM

HCTOYHHUKOM IIBIJICTAa30BbIACIICHUA.

1. O3HaKOMHUTBCS C METOIUKOM.

[Topsnox BeinoHEHUs paboThI




2. Bp10Opath 1 3anucaTh B OTYET UCXOJIHBIC JaHHBIC BapruaHTa (cM. Tab. 8)

3. OmnpenenuTs rabapuTHBIC pa3Mephl BHITSHKHOTO 30HTA.
4. OrmpenenuTh CPEAHIO CKOPOCTh B IUIOCKOCTH NPUEMHOIO CEYCHMs 30HTa M CPaBHUTh €€ C

PEKOMEHIOBAHHOM.

5. Omnpegenuts 3(QexTUBHYI0 padOTy BBITSHKHOIO 30HTAa M MOIIHOCTb 3JIEKTPOJBUTATEIs.
HauepTuth cxeMy TpeOyeMOro BBITS)KHOI'O 30HTA.

6. IloamucaTh OTYET W CAATH MPENOAABATEINIO.

Tabnuna 8§ — Bapuantsl 3aianuii. «Pacyet BBITSIKHOTO 30HTa

Temneparypa, °C

No Bap. AxBwnmm D, m | Bemectso | H,m | Wy M/c | P, xIla
HUCTOYHUKA |BO3/yXa MOMEIICHHS

1 2 3 4 5 6 7 8

1 484 24 1,4 Zn 0,3 0,4 300
2 504 24 0,9x1,2 Pb 0,47 0,4 450
3 1225 25 0,8 Ni 0,5 0,4 640
4 938 28 0,9 Mn 0,45 0,6 680
5 1128 28 1,4x1,6 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 SiOz 0,3 0,5 480
11 1286 26 1,8x2,0 HF 1,2 0,3 360
12 874 24 1.4 NO2 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 CS2 0,5 0,4 310
16 1154 24 2,3 FeO 1,6 0,3 400
17 928 28 1,2x1,4 SO, 1,0 0,3 380
18 726 26 0,9x0,9 CcO 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 TiCls 0,8 0,6 500
22 942 22 1,4x1,6 deHon 0,6 0,3 450
23 634 24 1,2x1,4 HCI 0,7 0,3 420
24 823 23 1,0x1,0 (6[0) 0,5 0,3 320
25 652 22 0,9x1,2 ITAM 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

OcHoBHas1 iuTEparypa:

Cnucok Jureparypbl, peKOMEeHAyeMblil K MCII0JIb30BAHUIO 110 JAHHOU Teme

1 benos C.B. be3onacHOCTb XU3HEAEATENBHOCTU: YUeOHUK /Ui By30B. — M.: Bricias mkona,
2011. -485 c.

2 benos C. B. bezonacHocTs xku3HeaesaTeaTbHOCTH. TepmuHonorus: yuebnoe nocodue / C. B.
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TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

INPAKTUYECKOE 3AHATHUE 7. MEPOIIPUATHUA 110 3AINUTE OT IIYMA

Heapb 3aHATHSA: HAYYUTHCS ONPEAEIATh YPOBEHb 3ByKa B paCUETHOM TOUKE (TUIOIIAKA IS
OT/bIXa B )KMJION 3aCTPONKE) OT MCTOYHHKA IIyMa — aBTOTPAHCHOPTA, ABMXKYIIETOCS MO YIUYHOM
MarucTpaiy; TOJIIHNHY 3BYKOM30JUPYIOIIKX MPErpaj, 00ecreunBaroiel CHIKEHUE [ITyMa Ha
paboyeM MecTe JI0 IOMYyCTUMBIX BEJTMUMH; ONPEIEATh CHI)KEHHE [ITyMa B TPOU3BOICTBEHHBIX
MTOMEIEHUAX NPU UCTIOIb30BAaHUH 3BYKOIOTIOMIAIOIIMX MAaTEPUAIIOB B 33/1aHHBIX YCIOBHSIX.

3HaHUA M yMeHNsl, IpUodpeTaeMbie CTYIeHTOM B pPe3yJibTaTe 0CBOEHUS TeMbI
3HaTh: MpaBuia TEXHUKU 0€30MaCHOCTH, IPOU3BOACTBEHHON CAaHUTAPUH, T0KAPHOM
0€30MacHOCTH U HOPMbI OXpaHbl TPYZa; OCHOBBl M3MEPEHMS U OLICHKU [apaMeTpOB
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albIICHHOCTH U 3aTa30BaHHOCTH, IITyMa U BUOpaIuy,
OCBEIICHHOCTH Pa00YUX MECT
YMeThb: HCIONB30BATh MPaBHUIIa TEXHUKH 0€30MaCHOCTH, POU3BOICTBEHHON CaHUTAPHH,
MO’KapHOW O€30MaCHOCTH U HOPMBI OXpaHbl TPYZa; U3MEPSTh U OLIEHUBATh TapaMeTPhbl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aNbUICHHOCTH U 3aTa30BaHHOCTH, [ITyMa U BUOpaIuH,
OCBEIICHHOCTH Pa0OUNX MECT

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

Kon DopmyIHpOBKa

[1K-5 CIIOCOOHOCTBIO HCITOJIF30BATh MPaBUIIa TEXHUKHA O€30MacHOCTH,
[IPOU3BOJICTBEHHON CAHUTApUH, II0>KapPHON 6€30I1aCHOCTU U HOPMBI OXPaHbI
TpyZAa; U3MEPSTH U OLICHUBATH IIapaMETPhl IPOU3BOACTBEHHOIO MUKPOKJIAMATA,
YPOBHJ 3alIbJICHHOCTH U 3ara3oBaHHOCTH, IIIyMa U BI/I6paIII/II/I, OCBCHICHHOCTHU
pabounx MecT

AKTyanbHOCTh TeMbl. OZTHUM U3 OCHOBHBIX HEOJIAronpusTHBIX (aKTOPOB, BO3ACHCTBYIOLINX
Ha paboTaloMMX MPEANPHUIATUN Pa3IMYHON HMHIYCTpUH, sBiIsSeTcs ImyM. B oGmactu GopbOBI €
IIYMOM JOCTUTHYTBI ONpEAETICHHbIX ycnexu. PazpaboraHbl KOHCTPYKLIMHU MAaIIMH, 000pyI0BaHus,
MHCTPYMEHTOB C YMEHBIIEHHBIMU [TapAMETPaMH 1lIyMa, OCBOEH BBIITYCK IIYMOBHOPOIIOTIOMIAIOLINX


https://openedu.ru/

MaTepuasoB, pa3paboTaHbl M JCHCTBYIOT CTaHAApThl IO HOPMHUPOBAHUIO IIyMa, METOAAM €ro
W3MEpEHUs, YCTAHOBIICHBI TEXHUYECKUE XapaKTEPUCTUKH HAa OO0OPYIOBAHHE, TEHEPUPYIOIIUE
BBICOKHE YpOBHHU ItymMa u T.7. [IoaTOMy H3ydeHue 3Toi TeMbl aKTyalbHO.

TeopeTuyeckas 4acTb

Hym - 3TO0 OecnopsA0YHOE COYETaHHE 3BYKOB PA3IMYHONM YacTOThl U MHTEHCHUBHOCTH,
BO3ZHUKAIOIIUX TPU YIIPYTUX KOJEOAHUIX B TBEP/BIX, )KUJIKUX U Ta3000pa3HBIX Cpeax.

CHmKeHne ypOBHS IIyMa, PacHpOCTPaHSIONIErocs MO BO3AyXy, Hauboyee paauKalbHO
MOXKET OBITh OCYIIECTBICHO YCTPONCTBOM Ha IYTH €r0 PACIPOCTPAHCHHS 3BYKOW3OIMPYIOIIHX
nperpana. IlpuHUUN 3BYKOM3OJIALMK 3aKIIOYaeTcsi B TOM, 4TO Ooubllas 4acTh Majarolleil Ha
Mperpaay 3BYKOBOM SHEPruM OTPakaeTcs W JIMIIb HE3HAUYMTENIbHAsl €€ 4acTh MPOHHUKAET 4Yepes
nperpany. 3ByKOM3OJSIIUEll Ha3bIBaeTCsl ociabieHne 3BYKOBOM SHEPIUU IpU Iepesade ee yepes
nperpajuy.

B mpouecce pa3paboTku MPOEKTOB FeHEPAIbHBIX [IJIAHOB FOPOJIOB U JIETAIbHOM IIIAHUPOBKH
HX PaiOHOB MPEAYCMATPUBAIOT IPAJOCTPOUTEIIBHBIE MEPHI 110 CHIYKEHUIO TPAHCIIOPTHOIO IITyMa B
XKuiou 3actpoiike. [Ipy 3TOM yUUTBIBAIOT paCHON0KEHUE TPAHCIIOPTHBIX MarucTpasiel, sKUIbIX U
HEXHIIBIX 3/JaHUI, BO3MOXXHOE HATMYHUE 3€JICHBIX HACAKICHUIN. YUeT 3TuxX (pakTopoB MOMOTaET B
OJTHUX CITy4dasiXx OOOUTHCH 0€3 CIEIUATBHBIX CTPOUTEIIBHO-aKyCTUYECKUX MEPOTIPUSATHI T10
3allMUTEe OT 1IyMa, a B APYIMX — CHU3UTH 3aTPAThl HA UX OCYILECTBIICHUE.

METOJIMKA PACYETA YPOBHS IIIYMA B )KHJIOM 3ACTPOMKE

3ajaya JaHHOTO MPAKTUYECKOTO 3aHIATHUS — ONIPEACIIUTh YPOBEHb 3BYKa B PACUETHOM TOUKE
(Tutomaaka AJis OTAbIXA B KUJIOW 3aCTPOMKE) OT MCTOYHHUKA IITyMa — aBTOTPAHCIIOPTa,
JBUKYILETOCS 110 YIMYHONU MarucCTpaiu.

YpoBeHb 3ByKa B pacu€THOU TOUKE, NBA:

Lom = Luwe = Alpac = Algos - ALsen - AL3 —ALsy 1)
r7€ Lu.w. — ypOBEHB 3ByKa OT HCTOUHHUKA LIyMa (aBTOTpaHcnopTa); Alpsc — CHUKEHUE YPOBHS
3ByKa U3-3a €r0 paccenBaHus B MPOCTPaHCTBE; NBA; AlLgy; — CHUKEHHE YPOBHS 3BYKa M3-3a €T0
3aTyxaHus B Bo3ayxe, N1bA, AL;., — CHIKEHHE YPOBHsI 3BYKa 3€ICHBIMU HacKAeHUSIMH, TbA; AL,
— CHIDKEHHUE YPOBHSI 3ByKa 9KpaHOM (31aHueM), 1bA; AL, - CHIKeHHe YpOBHS 3BYKa 3/1aHUEM
(nperpanoii), 1bA.

B dopmyse (5.1) BnusHUE TpaBSTHOTO MOKPHITUS M BETPa HA CHUKEHHE YPOBHS 3ByKa HE
YYHUTHIBACTCS.
CHmxeHue ypoBHS 3ByKa OT €r0 pacCEMBaHUs B MPOCTPAHCTBE:!

ALpac = 10-1g(rn / 1o), (2)
rae 'n — KpaTyaiiiee pacCTOSHUE OT UICTOYHHUKA IIyMa JI0 pACYETHOM TOUKH, M; I'o — KpaTyaiee
paccTostHuEe MEXAY TOUKOM, B KOTOPOIl ONpeAenseTcs 3ByKOBasi XapaKTepUCTUKA UICTOYHHUKA 11yMa,
Y UCTOYHHUKU IIyMa, M; [o=7,5 M.

CHmxeHue ypoBHS 3ByKa M3-3a €r0 3aTyXaHHUs B BO3IyXe:
AL603 = (a(;os' I‘n)/lOO, (3)
TTIE Qlsos - KOOPDUIIMEHT 3aTyXaHUs 3ByKa B BO3IYXE; Qsos = 0,5 NBA/M.
CHikeHre ypOoBHS 3ByKa 3€JI€HbIMH HACAK]ICHUSIM:
ALeos’ = Qser B ) (4)
TJI€ Ofsen— MOCTOSIHHAS 3aTYXAHUS IIYMA; Osex = 0,1 1BA; B — mMpuHa NOJI0CH 3€JI€HBIX
HacaxJaeHuii, B =10 M.
CHmkeHne ypoBHS 3ByKa dKpaHoM (31anuem) AL,, 3aBUCHT OT pa3HOCTH JJIUH MyTeH
3BYKOBOT'O JIy4da, O M (Tab:i. 1).
Tabnuma 1 — 3aBUCHUMOCTh CHM)KEHHUS YPOBHS 3BYKa OT Pa3HOCTH JJIUH MyTel 3BYKOBOTO

Jy4a.
5 1 2 5 10 15 20 30 50 60
AL oo 14 16,2 | 184 | 212 | 224 | 225 | 231 | 237 | 242

PaccrositHHEM OT HCTOYHUKA myma 1 OoT paC‘{CTHOI‘;I TOYKH OO0 MOBCPXHOCTHU 3CMJIU MOKHO
peHeopeYb.




CHmKeH#ne 1myma 3a 5KpaHoM (37aHueM) TIPOUCXOIUT B PE3YNIbTaTe 00pa30BaHMs 3BYKOBON
TEHU B PaCYCTHOHN TOYKE M OrHOaHUs YKpaHa 3BYKOBBIM JIYIOM.
CHmwkeHue 1myma 37aaueM (perpaaoii) o0yCIOBICHO OTPaKEHHEM 3BYKOBOM SHEPTUU OT
BEPXHEHN YaCTH 31aAHUS:
AL ;9 = KW, (5)
rae K — ko dunment, nbA/m; K= 0,8...0,9; W — Tonmuna (mpuHa) 31aHUAS, M.
JlomycTUMBIN ypOBEHB 3ByKa Ha IUIOMIAKE SIS OT/IbIXa — He OoJiee 45 nbA.

PACYET CPEJACTB 3ALIUTHI OT LIYMA
[Ipu konebGaHMSIX YACTUI[ Cpelbl B HEH BO3HHKACT MEPEMEHHOE JaBIICHHE, HAa3bIBAEMOE
3ByKOBbIM AaBieHueM P (Ila). YpoBeHb 3BYKOBOrO naBjeHUs, MU3MEpsieMblil B aernuoenax (ab),
onpenensercs no gopmyne Lp = 20 1g(P/ Po), rae Po = mOpOroBoe 3ByKOBOE JaBJICHHE, PaBHOE
2:10° Ila.
JIsi 4acTOTHOM XapaKTepUCTUKH IIIyMa 3BYKOBOHM aMama3oH pa30MBAlOT HAa OKTAaBHBIC
M0JIOCHI YacTOT, TJI¢ BEPXHsisl rpaHuYHas yacToTa f; paBHa yaBoeHHOM HIbKHEH yacToTe fy, T.€. o/ fi

= 2. OKTaBHas 10JI0Ca XapaKTePH3yeTCsl CpeiHereoMeTpuyeckoii yacroroid fop = f,, =/ f, f;

YpoBeHb 3ByKa - 3TO U3MEPEHHOE 3HAYEHHUE IIyMa C YYE€TOM KOPPEKIMH, MPUOIUKEHHO
OTpaKaroIIel YyBCTBUTEIHHOCTH YEIOBEUYECKOT0 yXa (I0 MIKaJle aMIiep IyMoMepa), u3MepsieMoe B
nenuoen-ammepax (1bA).

YpoBHHU 3ByKa U 3ByKOBOT'O JIABJICHHS B OKTABHBIX YaCTOTaX JJIsi OCHOBHOTO 000PYIOBAHHUS
METaJUTYPrHUECKOTO TPOU3BOJICTBA IPUBEICHBI B Ta0II. 3 .

Tabmuma 3 — VYpoBeHb 3BYKOBOIO JaBiieHHS B pabouyeil 30HE NPOMBIIIICHHOTO
o0opymoBaHUs
No Y poBHM 3BYKOBOTO JaBiieHUs, 15, B OKTaBHBIX YpoBHH
o /IT HaumenoBanue 000pya0BaHus |I10JIOCAX CO CPEIHET€OMETPUUECKUMH YacToTaMu, ['11| 3Byka,
31,5 | 63 | 125 250 | 500 [1000]2000[4000[8000| AbA
1 |ACII(571) 107 | 118 | 119|112 | 116 | 111 | 103 | 97 | 65 118
2 |Konseprep (100 1) 88 | 95 | 100 | 103 | 107 | 107 | 107 | 103 | 96 111
3 |ACIT (200 1) 103 | 127 | 125|123 | 129 | 123 | 120 | 114 | 103 | 126
4 |MomoTkoBasi IpoOHIIKa 98 | 106|108 | 107 106|102 | 98 | 95 | 87 108
5 |Bentunsmus nexa 99 |110|113|121 119|118 | 117|117 114 126
6 |MapreHoBckas neusb 300 T 97 (103 |103|107|104|107|102| 95 | 81 109
7 |KonmakoBas neub 94 | 97 | 108 | 107|109 |109|105| 96 | 88 113
8 |HarpeBarenbHas neus 97 |1100|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 |VYuactok (popMOBKH 94 110|109 |103|110|111]105]| 104|102 112
12 |YyacTOK OYUCTKH JIUThS 93 |101|103|107|113|116| 113|106 | 96 109
13 |Yuactok 6eryHoB 93 |100|103|102| 97 | 90 | 88 | 85 | 79 97
14 |VyacTok mapoBBIX METHHUIT 98 |101|103|104|107 (110|109 |104| 95 112
15 |MueprmonHas pemerka 91 |111|113|113(118|117|117|110(101| 121
16 |Tepmmueckas medp 94 |103|110|108 107 99 | 85 | 81 | 80 108
17 |Konseptop (350 T) 96 | 103|103 |107 (104|107 |102| 95 | 81 109
18 |MaptenoBckas meus (600 T) 99 |102| 103|102 (102|101 100|101 |100| 109
19 |Arperat npoaoabpHON pe3ku 91 |115|114|115|118|115|114| 106 | 108 116
20 |ApobGunka JIP-10 88 | 106|108 | 107 |106|102| 98 | 95 | 87 108
21 |BeHTHIALIMOHHAS Kamepa Iexa 91 |110(113|121|119(118 117|117 (114 126




22 |OceBoil BeHTUIISITOD 88 | 97 |98 | 93 [101] 96 | 88 | 89 | 90 98
23 |BenTmisitop 06-900 83 | 95|97 |94 |98 | 95| 83| 82| 85 96
24 |Bentmistop BYII 82 |96 |93 |89 |94]92]| 88| 81|83 99
25 |Pagmanenbii Bentuisirop BI-4-70 | 85 | 97 | 88 | 89 | 91 | 87 | 84 | 79 | 78 96
26 |BII-4-75 87 198|192 |92 93|90 |8 |79 |76 97
27 |BenTunstop BKP 82 |1 90|92 |8 |91)|88| 81|80 |77 94
28 |BenTmisitop BBJI 84 |88 |93 |90 92|87 |8 | 78|75 95
29 |ACII (1071) 98 |109|111|109|110)|100| 97 | 91 | 85 112
30 |beryHsnl cMecuTeIbHBIE 86 | 108|104 |104]113| 99 | 95 | 86 | 79 109
31 |Peagykrop CM-15 95 |101|103|104 |107|110]109|104 | 95 113
32 |[IlapoBast MenbHUIIA 94 | 99 [115 (117|123 | 123|121 (117|107 121
33 |Pexgykrop 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 |BbeiOuBHas pemieTka 95 |108|115(111|113|112|113|106| 96 118

CH 2.2.4/2.1.8.562-96 «lllym Ha pabodeM MecTe, B MOMEIICHUSIX KHIIbIX, OOIIECTBEHHBIX
3MAHUHA W Ha TEPPUTOPHH JKWIOW 3aCTPOMKH», YCTAHABIMBAIOT MPEACIbHO IONYCTHMBIC YPOBHHU
MTOCTOSTHHOTO TIIyMa, KOTOPBINA TP JCHCTBUU HA PabOTAIONIETro B TEYCHUE §-4aCOBOTO padOvero JTHS
HE TIPUHOCHT Bpeza 310pOBbIO (TabiI. 4).
Tabmuma 4 — IlpemenbHO AOMYyCTHMBIE YPOBHU 3BYKOBOTO JaBJIICHHS, YPOBHS 3BYyKa
9KBUBAJICHTHBIC YPOBHHU JIJIsl OCHOBHBIX BHJIOB TPY/IOBOM JCATEIBHOCTH

No

/o

Bup tpynoBoi n1edarenbHOCTH

YpoBHM 3BYKOBOTO JIaBlieHUs, 1b, B
OKTaBHBIX [10JIOCAX YaCTOT CO

CpPEAHEreOMETPUYECKUMHU YaCTOTaMH, [T

31,5

63

125

250

500

1000

2000

4000

8000

YpoBHH

3BYKa,
nBbA

TBopueckas 1eATeIbHOCTh, PYKOBOASIIAS
paboTa c MOBBILIEHHBIMU TPEOOBAaHUSAMU,
porpaMMHUpPOBaHUE, MPENoIaBaHNe U
o0yueHue

86

71

61

54

49

45

42

40

38

50

BricokokBanupumpoBanHas padbora,
paboure MecTa B IOMEIIEHHUSAX L[EXOBOTO
yIpaBJIEHYECKOT0 arapara, B
nabopatopusix

93

79

70

68

58

55

52

52

49

60

Paboune MecTa B ITOMENEHUAX
JTUCTIETUYEPCKON CITyXKObl, KAOMHETax U
MTOMEILEHUAX HAOIIOICHHS U
JTUCTAHIIMOHHOTO YIPaBIIEHUS C peYeBOU
CBSI3bI0 IO TEIEPOHY, B TOMEIIEHUIX
MacTepOB, B 3aJ1aX 00pabOTKU
nH(GOPMAIUY Ha BEIYUCIATETBHBIX
MallrHaX

96

83

74

68

63

60

57

55

54

65

Paboune mecrta 3a mynpTaMu B KaOMHaX
HaOJI0IeHUs M JUCTAHIIHOHHOTO
yIpaBieHUs: 0€3 PeueBOi CBSI3U 11O
TesneoHy, B MOMEIICHUAX TabopaTopHii
C IIYMHBIM 000py/I0BaHUEM

103

91

83

77

70

68

66

66

64

75




Brimonnenue Bcex BUIOB padoT (3a
UCKJIIOYEHUEM TePEYHCICHHBIX B II. 1-
5 |4) Ha TOCTOSIHHBIX pabOYMX MECTax B 107 |95(87|82|78| 75 | 73 | 71 | 69 80
IPOU3BOICTBEHHBIX TOMEIICHUAX U HA
TEPPUTOPUU IIPEANIPUATUN

CHmxeHue ypoBHS IIyMa, pacHpOCTPAHSIOLIErocs IO BO3AyXy, Hauboyee paauKalbHO
MOKET OBITh OCYIIECTBJICHO YCTPOICTBOM Ha IYTH €ro PAacIpOCTPaHEHHs 3BYKOU3OJIUPYIOIIUX
nperpaa. llpuHIMN 3BYKOM3OJSIIMM 3aKIIOYAeTCs B TOM, YTO OOJbIIas YacTh Majaroleil Ha
Iperpaay 3BYKOBOW SHEPTUM OTpa)KaeTCs M JIMIIb HE3HAUMTEJIbHAs €€ 4YacTh MPOHUKAET 4depes
nperpaay. 3ByKOM3OJISUEH Ha3bIBACTCS OCIAbJIeHHE 3BYKOBOHM SHEPrHM MU Iepelrade ee depes
nperpany.

3BYKOHM30JIUPYIOIIAsl CIOCOOHOCTh MaTepuaia U KOHCTPYKIIMHM OLIEHUBACTCS B JeLuOenax u
omnpezensercs no Gopmye:

RleIQE (6)
dd
A€ Pray - aKyCcTHYECKAash MOLIHOCTD, MaJlatomas Ha nperpany, Br; Pnp - aKkycTH4YeCKas MOIIHOCTb,
Impoulenmas yepes nperpany, Br.

Mexanusm nepenadyd 3ByKa 4Yepe3 OrpaXkIEHHs COCTOMT B TOM, YTO 3BYKOBas BOJIHA,
najarolias Ha Orpa)<JIeHUE, NPUBOJIUT €ro B KoJeOaTelIbHOE JBHKEHHME C 4YacCTOTOM, paBHOU
4acTOTE 3BYKOBBIX KojeOaHui. B pesynbrare orpaxaeHue CTaHOBUTCS HCTOYHUKOM 3ByKa H
U3JIy4aeT €ro B OKpykawmyr cpeny. KomuuecTBo mpoumienmeil 3ByKOBOM SHEPrMU DPAcTET ¢
YBEJIMUEHUEM aMIUINTyAbl Kosiebanuil. Kpome TOro, xapakrep M 3Ha4eHMsI 3BYKOM3OJISIUU
OTPAKICHUS B 3HAUUTEIbHON CTEIICHH 3aBUCST OT YaCTOTHI MMaJalOUIETO 3BYKa.

3BYKOU3OJISUS JBYXCIONHBIX OTPaXkJIEHUI C BO3YLIHBIM IPOMEKYTKOM MEXY CTEHKaMU
s dexTUBHEE OAHOCIOWHOM mperpajapl paBHONH Macchl. 3BYKOM3OJSALMS JIBOMHBIX OrpakJeHUN
MOMUMO (aKTOPOB, OMNPEACNAIOIIUX €€ JUISl OJHOCIOMHBIX Orpa)JI€HUM, TaKKe 3aBUCUT OT
TOJILMHBI BO3AYLIHOIO IMPOMEXKYTKA M COOTHOLIECHUS IOBEPXHOCTHOM IUIOTHOCTH KaXKIOro W3
OTpaKICHUM.

Ilon 3BYyKONOIJIOIIEHNEM ITOHUMAIOT CBOMCTBO IOBEPXHOCTEM YMEHBIIATh MHTEHCHBHOCTD
OTPaXEHHBIX MMM 3BYKOBBIX BOJH 3a CUET IMpPeoOpa3oBaHUs 3BYKOBOW 3HEPIUU B TEIUIOBYIO.
KosduuneHT 3BYKONOTJIONIEHNsT XapaKTepU3yeT MOTEPI0 3HEPruM IpU OTPAKEHUH 3BYKOBOH
BOJIHBI OT TBepAoWd mnoBepxHOCTU. Koa(p(uimeHT 3BYKONOINIOMIEHHUS 3aBUCUT OT CBOMCTB
MIOBEPXHOCTHU, YaCTOTHI 3ByKa U YIJIa IIaJICHUs 3ByKOBBIX BOJIH.

Haubonee pacnipocTpaHeHHBIMU 3BYKOMOIJIOMIAIOIIMMY MaTepuaiaMy SIBISAIOTCS OPUCThIE
BOJIOKHHUCTBIE W3JIENHSI U MaTepHalibl, 3aKpBhITbIE CO CTOPOHBI MOMEUIEHUS MepPOPUPOBAHHBIMU
9KpaHaMH, KOTOPBIE 3aIIMIIAI0T 3BYKONOIIONIAOIIMM MaTeprall OT MEXaHUYECKUX NOBPEXKACHUN U
00€eCreunBaOT  YAOBJICTBOPUTEIBHBIN JEKOPATHUBHBIN BHA. TOJIMIMHA 3BYKOIOTJIOMIAIOIIETO
Matepuana coctasisieT 50...100 Mm.

3BYKOIOTJIOMIAOIIUE OOJMIIOBKA OOBIYHO pa3MelaloT Ha MOTOJIKe U cTeHax. [lmomanb
o0pabaTbIiBaeMOil MOBEPXHOCTH Uil JOCTHXKEHHS MaKCHUMAalbHO BO3MOXKHOTO 3¢¢eKTa T0KHA
coctaBisiTh He MeHee 60 % oOmiedt Tutomaau moBepxHocTei. [Ipn HEOOXOAMMOCTH CHUKEHUS
IIymMa MPEeUMYIIECTBEHHO B OOJIACTM HU3KMX YacTOT 3BYKOMOIJIOLIAIOIINME MaTepualbl CleayeT
pacniosrarate Ha pacctogHud 100... 150 MM OT MOBEPXHOCTH CTE€H, OCTABIISIL MEXKIY MOTOJIKOM H
CTEHOM BO3IYIIHBIN 3a30D.

Pacyer 3ByKOM30/IUPYIOIIMX YCTPOHCTB
3BYKOU3OJIAINSA OTPKIEHUN (CTEH, KOXKYXOB, SKPaHOB) JTOJDKHA 00ECTIeYMBATh CHUKCHHUE
IrymMa Ha paboyMX MECTax /10 YPOBHEH, JOIMyCTUMBIX 110 HOPMaM, BO BCEX OKTaBHBIX ITOJIOCAX CO
CpeIHEreOMEeTPUYECKUMHU YacToTaMu. TpeOyeMasi 3BYKOM3OJAIUSA Ry paccuuThiBaeTCs OTAEIBHO
JUIS KaKJ10M KOHCTPYKLMHU INOMELIEHUS (CTEHbI, OKHA, MEPEKPBITUS U Ap.) U I KaKI0M u3



YKa3aHHBIX OKTaBHBIX MOJIOC MO CAEAYIOUUM (opMyiam:
- IPY MPOHUKHOBEHUH LITyMa U3 OJIHOTO IMOMEIIEHUS B IPYTroe:

R,,=L-10lg4 +10lgS -L,, +10lgd’; (7)
- IpYA IPOHMKHOBEHUH LIIyMa C MPUJIETAIOIIEH TEPPUTOPUHU B IIOMELIEHUE:
R, =L-10lg4+101gS - L, +10lgd+6; (8)
- [IpU IPOHUKHOBEHUH IIIyMa U3 IIOMEIIEHUS Ha IIPUJIETAIONIYI0 TEPPUTOPHIO:
R.,=L+10lgS-15Igr—L,, +10lgd—11; 9)
- [IPX MUCIOJIb30BAHNH 3BYKOM30JIUPYIOIIHUX KOXKYXOB!:
R,=L-L,, —10lga+5, (10)

riae L - okraBHBIN ypoBEHb 3BYKOBOI'O JAABJICHUS B IOMELIEHUH, 1b; B - MOCTOSHHAS 3aIUIAEMOT0
OT IIyMa MOMeIIeH)s, M2, S - MIOMmaab OrpakAaloNIell KOHCTPYKIHH, 4epe3 KOTOPYIO MPOHUKAET
IyM B MHOMemieHHe, M?, Ljon - JONYCTHMBIH OKTaBHBIA YpOBEHb 3BYKOBOTO JABIEHHS B
3alUIIaeMOM MOMeIeHUH, 1b; 7 - 00I1ee YHUCI0 OrpakIaloUX KOHCTPYKIIUI WM UX DJIEMEHTOB,
yepe3 KOTOpble€ IPOHUKAET IIyM (KOJIMYECTBO CTEH, OKOH, JBepeil); I- pacCTOsSHHE OT
OTpaKJAloIe KOHCTPYKIIMM OO0 MCTOYHHMKA IymMa; oO- KO3((UIKMEHT 3BYKOIMOTJIOLICHHUS
BHYTPEHHUX MOBepXHOCTeN Koxyxa (o = 0,5...0,7).
[TocTrosinHas moMeleHus: B B OKTaBHBIX MOJIOCAX YaCTOT ompeensercs no Gpopmysne:

B = Biooop (12)
rae Biooo - MOCTOsIHHAS MOMEINIeHUs Ha cpeaHereoMerpudeckoil yactore 1000 I'u, onpenensiemas
mo Tabjl. 5 B 3aBHCHUMOCTH OT oObeMa V W THIIA TIOMENICHHS; I - YaCTOTHBIH MHOXHUTEINb,
oTpeieNsieMBblii 1o TadI. 6.

Tabnuna 5 — OnpeneneHne NOCTOSHHON TOMEIICHHS

Onucanue noMeneHus B1o0o
C HEOOJIbIINM YHICIIOM moaei (Metamryprudeckoe IIPOU3BOJICTBO, V/20
MeTaJu1I000pabaThIBalOIME 11€Xa, MAIIMHHBIE 3aJIbl U T. 11.)
C ’KecTKOM MeOejbl0 M OONLIIMM YHCJIOM JIIOJEH WM C HEOOJBIIMM YHCIIOM JIIOJIEH U V/10
MsITKoi MeOenbio (J1abopaTtopuu, KaOMHETHI, JepeBo0OpadaThIBAIOLINE LIEXHU U T. I1.)
C OOnbIIMM YHCIOM JIIOJIEH M MATKON MeOenbio (KOHCTPYKTOPCKHE OIOpO, ayIuTOpUu V/6
y4eOHBIX 3aBeICHUH, ONepaTOpCKue U T.11.)
[Tomernenust co 3BYKOIOTIIOMIAIOIIEH OOJUITOBKON MOTOJIKA U YACTH CTEH V/1,5

Ta6J'II/H_[a 6 — 3HaYCHMS YACTOTHOTO MHOXKHUTEIIS %

O0beM OKTaBHBIE MMOJOCH YACTOT CO CPETHETCOMETPUUECKIUMH YacToTaMu, [ 11
nomeneH s, M° 315 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 0,64 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

3BYKOM3OJALMSA CIUIOIIHOM Nperpajbl YMEHBIIAETCS NpPU HAIMYWKA B HEW OKOHHBIX H
JBEPHBIX IPOEMOB U OIIPENEIAETCS Kak:

R=101g[1+ (S, /S,)(0** ™) 1], (12)
rae Re, Ro - 3ByKOM30MAIIMS COOTBETCTBEHHO TIIYXOW YaCTH CTEHBI M OKHA WJIM JIBEPHIO B JTAHHOM
OKTABHOI1 MoJIOCE YacToT, AB; So - MIOIIAAh OKHA WM JABEpH, M2 S¢ - IIOMAab CTEHbI, BKIIOUAS
OKHO WJIM ABECPb, M2.

Bo3Mo)kHOE  CHMKEHHE 3BYKOM3OJSMM  HEOOXOIMMO  YYMTHIBaTh IIpU  pacyere
3BYKOM3OJIMPYIONINX YCTPOMCTB MyTEM YBEJIUUYEHUS TPEOYyeMOi 3ByKOM3OJISIIIUN Ha 3Ty BEJTUUHHY.
OmnpenensioT TONIIMHY Marepualia OJHOCIOHHOTO OTrpakKACHHs N aius MakCHMalbHOTO
3HaYeHUs TpeOyeMoil 3ByKOH30JIALKHU 10 (hopMyIie:
R = 20 Igph + 20 Igf- 47,5, (13)
rae f - gacrora 3ByKa, COOTBETCTBYIOIIAsE MAKCUMAILHOMY 3HAUCHHUIO TPeOyeMOil 3ByKOH3O0IISIINH,




p — TIOTHOCTh MaTepHana 3BYKOM30SINH, KI/M .

Pacuer 3ByKONOr/Iomawmux ycTpoucTn

CHikeHue 1ryMa 3BYKOIOITIOIIAIOIIMM MaTepUalioM OIpeiesisercs o hopmyrie:

AL =10lg

By,

Ay

(14)

rje B - MOCTOSIHHAS TIOMEIIEHHUS 10 00paOOTKH 3BYKOIOIIOMIAOIIMM MaTepHAaIIOM, ONPEACIISIETCS 10
dopmyne (5.11); Bi - mocTosiHHAsS TIOMENICHUs TOCIe OOpPaOdOTKM MOMEIEHHUST 3BYKOIOTIIONIAFOIIIM
MarepuaioM; Y W Y1 - KoddduuueHtsl auddysHocTH 10 W Tocne 00pabOTKU TOMEIIEHHS,
onpenensemsle 1o puc. 1.
B ta6i. 8 npencrasieHbl K03 PHUIIMEHTHI 3BYKOIOTIIONICHNS HAN0O0JIee pacpOoCTPaHEHHBIX
3BYKOIIOTJIOUIAIOIIUX MaTEPHAIIOB.
Tabmuna 8 — KoadduimeHT 3ByKONOTIONCHHS Pa3INYHBIX MAaTePHAJIOB.

Matepuan, nsaenne, KOHCTPYKIHMS, Koad duiireHT 3ByKOMOTIIOMIEHUS Ologn TPH
No a3MephI Tonmu o o
i p 2, MM CPEAHEreOMETPUIECKOM YaCTOTe OKTABHOM MOJIOCHI
31 | 63 | 125|250 | 500 {1000{2000(4000|8000
g [[lmaet mapiu [IA/O ¢ necksosHol 20 |0,01/0,02|0,03|0,17|0,68|0,98|0,86 | 0,45 | 0,20
nepdoparmeii pasmepom 500x500 MM
2 |ITnuter mapku IA - C 20 10,01|0,02(0,05{0,43|0,98|0,90(0,79(0,45|0,19
3 ﬁiﬁfaﬂom‘“"e akycriteckue 20 |0,15/0,02|0,05|0,21|0,66|0,91|0,95|0,89|0,70
4 |AxycTryeckue IUThl K AKMHUHHUTY» 20 0,15/0,02(0,11(0,30({0,85(0,90(0,78|0,73]0,59
5 |AKyCTHYECKHUE TUINTHI « AKMUTPAH) 20 10,15(0,02|0,11|0,30{0,85|0,90/0,78{0,78|0,59
g |[Lwmra Al runcosasc 20 |0,01]003[0,09[026[054|094|0,67|040/0,39
3aroJIHEHHEM U3 MUHEPAIbHOW BaThl
7 |MuHepasioBaTHas IiIuTa 60 0,01|0,01{0,31/0,70(0,95(1,00|0,69(0,500,30
8 |Crexnorkanb tuma 9-01 60 0,05/0,10({0,31|0,70(0,95(0,69]0,59(0,50 0,30
9 |CranbHOM BOMIOK 30 (0,15(0,30/0,35|0,36|0,40{0,50(0,75]0,70]0,68
10 |ITpocedHO-BBITS)KHOM JTUCT 2 0,20|0,30(0,35/0,36(0,40(0,50|0,75(0,70| 0,68
11 |TTpocedHO-BBITSIKHOM JTUCT 60 |0,15(0,25|/0,30/0,35(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 Mncoas mumTa, nepopars no 6 |0,02[0,03|0,42|0,82/0,81|0,69|0,58|0,59 0,58
KBaJ[paTy
14 |/ IPOCCUHO-BLITKHOR UCT, 2 10,35[0,50/0,93|1,00|1,00{1,00|1,00|1,00|1,00
nepdopanmst 74 %
15 E;Ifg’;’)p“p"BaHHa" ATOMIHHCBAA 25 10,10|0,12(0,23|0,90(1,00{1,00(0,97|0,97 | 0,92
16 |ITpommBHBIe MUHepanoBatHble 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¢ dunmenta 1upy3HOCTH Y OT IOCTOSHHON TTOMEIIeHus B
U TUIOLLA/N OTPAXKAEHUS Sorp

[TocTosiHHAs TOMEIIEHUS TTIOC)Ie 00Pa0OTKU 3BYKOTIOTIIOMIAOIINM MaTEPUAIOM OIPEICIISIOT
o ¢popmyre:
- R+AR
A4=""22 (15)
1-¢

rme A - CyMMapHOe 3BYKOIOIJIONIEHHE OTPAaXKIAIOMNX KOHCTPYKIMH, M2, Ompenensercss II0

dbopmye:

R=a(S; =Sy ), (16)
rae o - cpeaHuil K03(h(UIMEHT 3BYKOMOITIOMIEHHS OrPaKAAOLIUX KOHCTPYKUUH; Sorp U Soon -
TUTOIIA/IN OTPAXKIAIOIINX M 3BYKOIIOTJIONMIAIOIINX KOHCTPYKIUH, OIpeesieMblil o popMmyIe:

Als,
o= A—m y (17)
AlS,, +1
AA - 3ByKOIOTJIOIIEHUE 3BYKOIOTIIOMAIOIINX KOHCTPYKIIHIA:
A4 = 0oon So6n (18)
3HaueHus Kod(pPUIMEHTa Oosn MPEACTaBICHB B Tabm. 26; o1 - KOIPPHUIMEHT

3BYKOIIOTJIOMICHUA TMOMCIICHHA CO 3BYKOMNOITTOMIAIOMIMMHU KOHCTPYKOUAMHU, PpaCCUUTBIBACTCA I10

bopmyie:
a, =(AR+ R)/ S, (19)

Bonpocs! 1 3axanus:

ba3o0BbIi1 ypoBeHB
3ananme 1. «Pacyer ypoBHs 1IyMa B KUWJIOH 3acTpoiike»

Onpenenuth ypoBeHb 3ByKa B pacyeTHOM Touke (IUIOMIaKa JUIs OTHbIXa B SKUIIOH

3aCTPOMKE) OT UCTOYHUKA IITyMa — aBTOTPAHCIIOPTA, IBHKYILErOCs M0 YIMYHOM MaruCTpaiH.
IHopsiaok BhINOJIHEHHS PA0OTHI

1. O3HaKOMHTBCS C METOJUKON pacyera
2. BriOpatp u 3amicaTh B OTYET HCXOTHBIE TaHHBIE BapHaHTa (CM. TalJI. 2)
3. B cOOTBETCTBUM C JTaHHBIMHU BapuaHTa ONPEAETUTh CHUKEHUE YPOBHS 3BYKa B PaCUETHOI TOUKe
U, 3Has ypOBEHb 3ByKa OT aBTOTpAHCHOpTa (MCTOYHHUK Inyma), o ¢opmyine (1) HailTu ypoBeHb
3BYKa B JKUJIOM 3aCTPOMKE.
4. OnpeznenuB ypoBeHb 3ByKa B JKWJIOM 3acTpoiKe, clieslaTh BBIBOJ O COOTBETCTBMU PACUETHBIX
JaHHBIX JOIYCTHUMbBIM HOpMaM.



5. IMoanmucaTte OTYET W CAATh NMPETIOIABATEITIO.

Tabnuua 2 — BapuanTtsl 3aganuil. «Pacuer ypoBHs Iyma B KUJION 3aCTPOMKE»

Bapuant Paccrosinue no PazHocth niuH Tonmuna YpoBeHb 3ByKa
pacueTHOM TOUKH | IMyTei 3ByKOBOIro | (LIMpPUHA) 3AaHUS OT UCTOYHUKA
fh,M Jay4da d, M W, m L. w, 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

3ananue 2. «Pacyer 3ByKOM30JHPYIOIIHX YCTPOHCTBY»
PaccuntaTh TONIIMHY 3BYKOM3OJIMPYIOIIMX MPErpaj, 00eCcneunBaone CHIDKEHUE IIyMa Ha
pabouem MecTe J10 JOMYyCTUMBIX BEJTUYMH.
ITopsinok BbINOJHEHHS PadOTHI

1. O3HaKOMUTBCA ¢ METOAMKOM pacuera
2. BroiOpatb u 3anucath B OTYET UCXOHBIE JAHHBIE BapuaHTa (CM. Tad. 7)
3. B coOTBETCTBMY ¢ TaHHBIMH BapHaHTa ONPEACTUTH TPEOYEMYIO 3BYKOHM3OJISIIHIO IS 3a]JAHHOTO
paboyero mecra.
4. OnpenenuTts TOJLMHY 3BYKOM30IUPYIOIIEN Iperpaibl JUIsl 3aJaHHBIX YCIOBUH.
S. [TonnucaTe OTYET U CAATH NPENOJABATEIIO.
Tabnua 7 — BapuanTtel 3ananuii. «PacdeT 3ByKOU30JUPYIOMINX YCTPOHCTBY

|N9| Hcrounnk | Pasmepsl | Xapakrep | Marepuan |HJIOTHOCTL| IIpumeuanue




Bap nryma M30JIMPYEMOTO |  HM30JUPYEMOr0  |KOHCTPYKIMH| MaTepualia
MOMEIIEHUS, M MTOMEIEHUs r/em®
1 2 3 4 5 6 7
1 |Yuacrok JCII 36x18x6 JlaGoparopus Kuprnu 1,6
2 |Komseprop 84x18x8 [TpousBoacteenHoe | XKenezobero 26
MOMEIlEHUE H
3 |J1CIT (200 7) 18x6x6  |/MWMMHMCTATUBHBIC| 16  |OxmaS=3wm2
CITYXKOBI
MonoTkoBas Hamne
4 . 24x12x6 Onepatopckas Kuprnnu 1,6 JBEpU
JIpoOuIIKa _ 2
S=4wm
Bentwianmonna
s [TpousBoacTeenHoe | XKenezodeto
5 32x24x8 2,6
KOHBEPTOPHOTO MOMEIICHUE H
nexa
MapreHoBckas
6 neus (300 1) 18x9x6 JlaGoparopus Kuprnu 1,6
7 Konmnakosasa 38x21x9 [IpousBoacTBEHHOE Kupri 1.6
neyb MIOMEIIEHUE
8 Harpesarensnas 18x9x6 Jucnerdepckas Knpr 1.6 (zKHO ,
neyb ciyx0a S=6mMm
OxHoO S =3 M?
9 |Pe3ka nmcra 8x6x4 [lynbT ynpaBienus Kupnunu 1,6 1Bepb S = 2 M2
10 (Cran 450 15x6x6 Kaduna Kupnunu 1,6 OxHO S = 4 M
Ha0JII0IeHUs
11 VYyacTok 18x9%6 Konctpykropckoe Kipriy 16
($hopMOBKH 6rOpO
12 VYyactok 21506 IIpousBoacTeennoe | XKenezobero 26
OYHWCTKH JIUTHS TIOMEIIICHNE H
13 YHacToK 38x18x8 Jlucneruepcias Kupnnu 1,6 Okno S = 8 m?
OeryHoB ciyx0a
YHacToK Konctpykropckoe | XKenezobero
14 |mapoBsix 12x6x4 PYKTOP 2,6
O1opo H
MEJTHHHIT
15 WuepunonHas 9566 AJMUHUCTPATUBHOE Kipriy 16 Tsepb S = 3 M2
pemeTka TIOMEIIICHNE
16 Tepmuueckas 21x12x8 [IpousBoncteennoe | XKenezobero 26
eYb TIOMEIIICHNE H
Konsepropuslit Hap ymHT)Ie 3aBoackas XKenezobero Oxkna S =120
17 ox CTEHBI: TeDDITODIS o 2,6 2
B 68x21x10 PPITOP
Konseptop — 2
18 eMKOCTRIO 350 T 21x9x6 [lyneT ynpaBieHus Kupnunu 1,6 OxHo S= 12 ™m
19 |ACIT (200 1) 12x9x6 JlaGopaTtopust Kuprna 1,6
20 MapreHoBckas 15x6x6 Hucnetuepckas | JKenesobeto 26
neyb (600 1) cinyx0a H
Arperar KaGuna
21 |mpooNBHOM 21x9x6 Kuprna 1,6 OkHO S = 6 M?
Ha0I01eHus
pe3Ku
22 |YuacTok 12x9x4 JlaGopatopus Kupnnu 1,6




npo6nenus J1P-
10
BenTunsainuonna
s [TpousBoacTeenHoe | XKenezodeto
23 36x18x9 2,6
KOHBEPTOPHOTO MOMETIICHUE H
nexa
24 | Arperar pe3ku 18x12x8 Hucneruyepckas Kuprnnu 1,6 OKHOMSZ =20
JiBeps S = 3 M?
25 | JICII-5 21x18x8 JlaGoparopus Kupnnu 1,6 1 OKHO S =4
2
M
Kounsepropusiit Hap ymHFIe 3aBojckas XKenezobero Oxkna S = 140
26 ex CTCHDI: TEPPUTOPUS H 2,6 M?
B 100x22x12 PPITOP
97 KonmnakoBast 15x6x6 Hucneruepckas | XKenezobeto 26
neyb ciyx0a H
28 HarpeBatenbnas 935108 [IpousBoncteennoe | XKenezobero 26
neyb MTOMEIIICHUE H
29 |Pe3ka mucta 21x9x6 Kabuua Kupra 1,6 OxHO S = 8 M?
HaO0JII0 ICHU S
30 |Cram 450 36x28x8 [IpousBoncteennoe | XKenezobero 26
MTOMEIIICHUE H

[ToBblIlIEHHBIN YPOBEHD

3ananue 1. «Pacyer 3ByKONOr/10mMAawIMX yCTPOHCTB
OrnpenenuTh CHI)KCHHE IIIyMa B TPOU3BOACTBEHHBIX IMMOMEIIEHUAX TPH HCIOIb30BAHUH
3BYKOIIOIJIOIIAOIIMX MAaTEPUAIIOB B 3aJaHHBIX YCIOBUSIX.
IHopsinok BbINOJHEHHUS PA0OTHI

1. O3HakoMHTHCS C METOJUKOMN pacyera
2. BwIOpath 1 3ammcaTh B OTYET UCXOJIHBIC JaHHBIC BapuaHTa (cM. Tabi. 10)
3. OmpenensitoT 3HAUYEHUS BCEX COCTABISIONIMX CHIDKEHHS myma mo dopmymam (14) - (19) u
MOCJIeI0BATEIBLHO 3aHOCAT UX B Ta0OI. 9.
4. JlenaroT BbIBOJ 00 3((eKTUBHOCTH 3BYKOMOIJIOIAIOIINX YCTPOUCTB.
5. INoamucaTs OTYET U CAATH MPETOaBATEITIO.
Tabmuma 9 — Pacyer CcHUXKEHHS OKTaBHBIX YpOBHEH  3BYKOBOTO  JIaBIICHUS
3BYKOITOTJIOMIAIONTIM MAaTePUAIIOM

No /i Bemmuma CpeaHereoMeTpruIecKie YacTOThl OKTaBHBIX 1OJIOC, ['11
B © 31,5 | 63 | 125|250 | 500 | 1000 | 2000 | 4000 | 8000
1 |Biowo
2 |u(tabin. 5.6)
3 |Bu = Biooolt
4 B/Sorp
5 |y (puc.5.)
6 Olo6n (Ta6J'I. 58)
7 AA = 0o Sotn
8 |a=(A/S)(A]Sy +1)
9 |R=a(Su ~Su)
10 (o= (AR"‘ R)/Siéd
11 |4, =(R+AR)/(1-a,)




12 B 1/ Sorp

13 (¥

14

AL=101g[(By) /(4]

Tabmuma 10 - BapuanTe! 3aganuii. «Pacdet 3ByKOIMOTJIOMIAOITUX YCTPOHCTBY

No Bap. Pa3mepsl Tpon3BOACTBEHHOTO .
- HOMeILeHHA, M [Tnomane , 3BYKOIOTJIOLIAIOUINI MaTepHra
OOJIMIIOBKH, M (cm. Ne /i B Tabm. 5.8)
ryma) Jnuna [Iupuna BricoTa
1 2 3 4 3) 6
1 84 18 6,2 2400 1
2 96 21 7,0 2700 2
3 75 18 6,2 2048 3
4 60 12 5,0 1048 4
5 84 24 7,8 2200 5)
6 100 18 6,0 2600 6
7 120 21 8,5 3100 7
8 105 18 10,0 3200 8
9 85 12 6,0 1902 9
10 60 12 6,0 1300 10
11 150 30 12,0 4010 11
12 50 12 4,5 1450 12
13 45 12 4,5 1200 13
14 140 30 10,0 3200 14
15 130 18 8,5 2500 15
16 125 24 9,0 2805 16
17 120 24 8,0 3300 2
18 400 18 7,0 3200 4
19 90 18 6,0 2600 6
20 85 18 5,0 3000 8
21 100 24 6,5 2900 10
22 130 30 10 4200 12
23 110 16 10 2100 10
24 100 18 8,2 2500 12
25 130 24 12 3800 10
26 200 30 10 4000 5)
27 110 16 10 2100 6
28 125 24 9,0 2805 7
29 120 24 8,0 3300 8
30 400 18 7,0 3200 9

Cnucok JinTeparypbl, peKOMEHyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi iMTEpaTypa:

1 benos C.B. be3onacHOCTh KU3HEACATETLHOCTU: YUeOHUK SIS BY30B. — M.: Briciias mikona,

2011. 485 c.

2 benor C. B. BezonacHocTs xku3HeAeITeIbHOCTH. TepMuHoaorus: yaeonoe nocoodue / C. B.
benog, B.C. Banaes, A. @. Ko3bsxos; noa pea. C.B. benoga. - M.: Knopyc, 2012. - 400 ¢

JlonotHUTE/ILHAS JIUTEPATYypa:

1 Kpusomeun /1. A., Mypasgeii JI. A., Poesa H. H. u 1p. Dxonorust u 6€301macHOCTb
KHU3HEIEATENIbHOCTH: yuel.mocobue as By30B. / [Tox pen. JI. A. Mypases. — M.: KOHUTU,




2000. — 448 c.: un. - bubmumorp.: B Tekcte. - ISBN 5-238-00139-8

2 Aramantok, B. I'. I'paxmanckas obopona: yaeoHoe mocooue / B. I'. Atamantok, JI. T'.
[upmes, H. . Axumos; nmox pen. . M. Muxainuka. — M. : Beicmas mkona, 1986. - 207
c. : mi. - [Ipun.: c. 189-203. - bubnuorp.: c. 204-206

3 MexoTpaciieBbie MpaBuiIa o OXpaHe Tpyaa (mpaBusia 6€30MacHOCTH) MPH KCILTyaTalluH
anekrpoyctaHoBok. [IOT P M-016-2001 PJT 153-34.0-03.150-00. - M.: 13a. HI] DHAC,
2001. - 195c.

HNHTepHET-pecypehbl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKast OHOIHOTEKA OHITAWHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIHAINN dJICKTPOHHBIX OHOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OtkpeiToe 00pa3oBaHue

TEMA 4. IPUEMbI OKA3AHUSI IEPBOM TIOMOILUA, METO/IbI 3AILIATHI B
YCJIOBUSIX YPE3BBIYAVHBIX CUTYALIUN
IMPAKTUYECKOE 3AHSTHE 8. IJIAHUPOBAHUE U OPTAHU3ALIMOHHBIE
BOITPOCHI BHINOJTHEHUSI P9BAKYAILIMOHHBIX MEPOITPUSITUM.
I_[e.m, 3aHATUA: Hay‘II/ITbCH YCTKO, ﬂeﬁCTBOBaTB IIpu 3BaKyaI_[I/II/I nu YMGTB BBITIOJIHATH

pacueTsl HeOOXOIMMBIX JAaHHBIX Ha ABAKYAIHIO U [T )KU3HEOOECTIeYeHHS BO BPEMS UPE3BbIYaHbBIX
CUTyaLuil.

3HaHMA ¥ yMeHHs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI
3HaTBh: NpuUEMBbl OKa3aHUS MEPBOW MOMOUIM, METO/IbI 3AIIUTHI B YCIOBUSAX YpE3BbIYalHbIX
CUTyallui; METOAbl 3aIlMTHl IPOU3BOJCTBEHHOIO IE€PCOHANA M HACEJIEHHS OT BO3MOXKHBIX
MOCJIEACTBUM aBapuii, KaTacTpod, CTUXUMHBIX O€ICTBHIA;
YMeTb: HUCHOJIB30BaTh MPUEMbl OKa3aHUsS MEPBOM MOMOILM, METO/bI 3aIUThHI B YCIOBHSIX
Ype3BbIYAMHBIX CHUTYyallMii; MCIIONb30BaTh OCHOBHBIE METOABI 3alIUThl IPOU3BOJCTBEHHOIO
NIepCOHaja U HACEIEHUs OT BO3MOXKHBIX MOCIEICTBUN aBapuil, KaTacTpod, CTUXUHHBIX OEJICTBHIA;

HanmenoBanue (opMHpyeMbIX KOMIETEHIHH

Kon DopmyIMpoBKa

OK-9 CIIOCOOHOCTBIO UCIIOIB30BaTh MPUEMBI OKa3aHUsI IEPBOM MOMOIIH, METO/IbI
3aLUTHI B YCIOBUAX UYPE3BbIUAHBIX CUTYaLUI

OIIK-6 BJIAJICHHEM OCHOBHBIMH METOJIAMH 3aIIHUTHI TPOU3BOICTBEHHOTO
MepcoHaIa U HaCelIeHUsI OT BO3MOXKHBIX MOCIIEICTBUHN aBapuid, KaTacTpod,
CTUXUHHBIX O€ACTBHI

N3yuenue KyabTyphl Oe3omacHOro mnosefeHus B ycinoBusax YC u opraHuzaiust SBaKyaluu
HACEJICHUSI B YPE3BBbIYAMHON CHUTyalluW SBIISIETCS BEChbMa AaKTYyaJIbHOM TEMOW MJId KaxKII0ro
YyeJI0BeKa.

Teoperuyeckas 4acTb
B ycioBusSiX CTaHOBIIEHMSI PBIHOYHOM 5SKOHOMHUKH, COIMAIbHOW M MOJUTHYECKON
HECTaOUIILHOCTH PE3KO BO3POCia OMACHOCTh BOSHMKHOBEHHSI TEXHOTEHHBIX aBapuid, KaracTtpod, a
TaK K€ TEPPOPUCTUUECKUX AKTOB, KOTOPHIEC MPUBOAAT K BOSHUKHOBEHHIO YPE3BBIYANHBIX CUTYaIlUN
HO).


https://openedu.ru/

ABapus - OnacCHO€ TEXHOI'€HHOE IPOUCIIECTBHE CO3Jarollee Ha OOBEKTE, ONpeleleHHON
TEPPUTOPUU WIM aKBATOPUM YIPO3y JKU3HM U 3JI0POBBIO JIIOJEH M NPUBOASIIEE K pa3pyLICHHUIO
3JIaHUH, COOPYKEHUI, 000pyI0BaHMsI U TPAHCIIOPTA, HAPYLLIEHHUIO IIPOU3BOJCTBEHHOIO MpolLecca, a
TaK jke K HaHEeCeHHIo yiepOa okpyxaroieit mpupoanoii cpeae (FOCT P 22.0.05-94).

Karactpoda - mpoucuiectBue B TEXHHUUYECKOW CHCTEME, COIPOBOKIAIONIEECs IMOeNblo WIH
nponaxkeit 0e3 BeCTH Jro/IeH.

B pe3ynbraTe akTUBHOI'O BO3/EHCTBMSI YEJIOBEKA HAa CpeAy OOMTaHUs W3MEHWINCH Ouocdepa
U TPOUCXOASIINE B HEW IPOIECCH, YTO BBI3BIBACT CTHUXUIHBIC O€ICTBUS, HEOOBIYAHO MOIIHBIC
HaBOJHEHMs, yparaHbl, OIOJI3HH JaXKe B TeX pailoHax, IJie UX paHee HUKOI/ia He ObLIO.

Kak nokassiBatoT coObitust 11 centsiopst 2002r. B CIIA, opyanem TeppOpHCTOB MOXKET OBITh
HE TOJIBKO SJIEPHOE, XUMHUECKOEe U OaKTEpUOJOTHYECKOE OpYXKHE, HO M OObIYHBIE I'PaXITaHCKUE
camouieThl. B Takux ycinoBuax ocoboe 3HaueHue MpuoOpeTaeT NpoQuiIaKTHKa, TPOTHOZUPOBAHUE U
mukBuaanus YC. ITockonbky TouHOe BpeMs Bo3HUKHOBeHHs UYC, Kak MpaBMIO, HEBO3MOXKHO WIIH
OUYeHb TPYAHO IpeJicKa3aTh, HEOOXOAUMO 3a0JIarOBPEMEHHO MPUTOTOBUTH HACEJEHUE K 3allluTe U
pabotam no nuksuaanuu YC.

[Tox nukBHIanuend 4pe3BbIYaiHOM CUTyallMM MOHMMAKOT IIPOBEICHHUE B 30HE UPE3BBIYANHON
CUTyallud U NPWIETaroIluX K Hel palloHax BCEeX BUAOB Pa3BEJIKU U HEOTJIOKHBIX paboT, a Takxke
OpraHM3alMI0 KU3HEOOECIIeUeHHsI TOCTPAAABILEro HACEJIEHUsI U JINYHOIO COCTaBa JIMKBHUJIATOPOB
(TOCT P 22.0.2-94).

3a0maroBpeMeHHasi MOATOTOBKA K JIMKBUJIAIMH TOCIEACTBUNA aBapuil — OJAMH M3 OCHOBHBIX
IPUHLUIIOB 3alllUThl HACEIEHUS W MPOU3BOJICTBEHHBIX OOBEKTOB. UYeM Oosblle NpPOBEIECHO
MIOATOTOBUTENIbHBIX MEpPONPUATUN 10 MOMEHTa BO3HMKHOBEHHMS YC U BbIlIE MX Kaue€CTBO, TEM
nerde OyAeT pelarh 3aJauy 3alluThl HACEJICHUS U NPEeANpUATUS pU Bo3HUKHOBeHUH YC.

Bonpocsl u 3axanus:
ba3o0BbIi1 ypoBeHb

3anganue K padoTe: 110 NPUBEIEHHON METOIMKU MPOU3BECTU PACUEThl HEOOXOIMMBIX JTAaHHBIX Ha
9BaKyalUIo U JJIs )KU3HEO0EeCIeUeHUs COTJIACHO UCXO/IHBIM JJaHHBIM Ta0JIUIbI 1.
Tabmuua 1 —McxonHble naHHBIE [T pacyeTa



£E E S g X 2
fladulepeel B8 | B, | EE. | 33g| E5 g% ¥
HHHE R 2x s |dFF| e |Stg| 5%
Sl2xg(BE=g *3 s g $a3 |seg| 85 (eq8| =8
S|Eagl258e 55| Bf | Bs |3eE| Bi|gEf| i
AT Y| & | A 2P 87| T4 E
1 8 15 1500 | 94 40Mmm | 113 O0Mmm 100 15 2200 JIrA3
2 12 10 2500 | 129 35y | 149 10Mm=E 42 8 344 I1A3
3 7 50 700 6a. 20Mue | 109. 00Mm= 150 17 2600 KPA3
4 14 5 10000 | 209 08z | 20w 20MmE 100 12 978 KAMA3
5 9 2 8000 | 14w 58yam | 1613. 00 mm 289 17 3707 Hxapyc
6 17 4 870 159 19vrm | 189. 21avmm 71 10 761 Hxapyc
7 4 2 1200 | 20w O0am | 229. 25\mE 85 6 450 I1A3
8 5 3 1500 | 10w 36zmm | 109. 57Mvmm 67 14 2016 JIrA3
9 2 1 600 | 16w 45xpm | 199 37MvmE 19 7 159 I1A3
10] 9 5 560 29 30MmE | 319 20MEE 29 4 289 TA3-53
11 6 2 2000 | S5u. 00Mmm | 69 15mEE 90 12 635 KAMA3
12 5 1 1800 | 11= 34aam | 1lu. S4vmm 82 13 2125 Hxapyc
13 7 2 3000 | 149 O0amm | 163. 20MmE 56 15 928 JInA3
14| 25 5 2000 | 219 O5Sym | 22g. 10MmE 45 12 2435 Hxapyc
15| 14 6 3100 | 17= 45xom | 181 S5ymm 43 5 1023 KPA3
16| 9 1 4500 | 129 28num | 141 58vmm 26 6 315 ITA3
17 8 3 3200 | 179 O5nem | 18w. 25Mmm 31 R 231 Hxapyc
18] 12 2 9800 | 9u. O6mmm | 11w 35)mm 34 6 1026 Hxapyc
19| 3 2 3000 | 10w 27xmm | 113 O0MmE 25 15 720 KPA3
20 5 3 4000 | 139 56Mmm | 154. 46MEE 45 9 509 Hxapve
21 B 2 3200 | 159 15»om | 181 25:mmE 37 7 623 KPA3
221 10 1 5000 | 169 23 zum | 199, 30Mu= 62 17 2023 Hxapyc
23| 30 5 2100 | 15% S4rom | 173 20MmE 35 5 305 ITA3
24| 20 6 2000 | 21w 32yspm | 229 10MmE 42 12 2320 KAMA3
25 4 12000 | 99 O5mmm | 129. 05ym= 46 12 650 KPA3
26| 9 6 6000 | 10w 23yom | 113 20MmE 29 4 878 Hxapyc
27| 35 8 7000 | 149 40zom | 159. 40vmm 16 3 249 JIrA3
28| 12 5 4000 | 16w 50nmm | 17=. 30Mmn 56 12 1170 Hxapyc
29| 5 1 5000 | 149 13yem | 169 23ymm 51 17 761 KPA3
30] 4 2 7000 | 8u. S0Mmm | 9u. 20MEH 20 4 352 KAMA3

MeToauKa BBITIOJTHEHUSI 3a1aHUSI:

1 [loaroroBUTk JUCTHI opmarta A-4, 3alIOTHUTH LITAMIIBL.
2 BeposiTHOE YUCIIO JTI0/IEH TTOTABIINX B 30HY 3apaKEHUS:
2.1 Cpennss NIOTHOCTH 3aCEIECHHUS:

Q=N/Sp (uemn./km.2)

rjae:

N — gucrno xureneit paiiona (uen.)

Sp— mromaak paiona (Km.2)

2.2 BeposiTHOE 4MCIIO MOCTPadaBIINX:

Nroc. =Q *Ss (‘-IGJ'I.)

rjae:

Q — CpenHsis IIIOTHOCTD 3aceeHus (Yei./KM.2)
Ss— myIoIaab 3apaxkeHust (KM.2)
3 Omnpenenenve BHWAa 3Bakyalluu (BBIBOJ pPaOOTAIOMUX 3a Tpeneibl O0BhEKTa WM YKPBHITHE B
3aIUTHBIX COOPYKEHUSX, THOO UCTIOIH30BAHUE 3AIMUTHBIX CBOMCTB 3aHUN U COOPYKESHHIA).
Bun sBakyarnmu 3aBucuT oT (haktopa BHe3amHOCTH HacTyruieHust YC.
3.1 Bpewms nactyrmuienust YC (abGconroTHOE):
Tuc= Thon. o61. — Tas (‘-I)
rue:



Tuon. 061 — pacueTHOE BpeMs Moaxoa obaka (4.);
Tas — BpeMs Hauana aBapu (4.)
3.2 Bpewmsi, umerolieecs B 3anace Jyisi OpraHu3aiiy YBaKOMEPOIPUSTHN:

T=Ta- T3BaK, (‘I)
rae:
Tuc— Bpemst Hactyruienus YC (abcomroTHOE) (4.);
Tssax — BpeMs TPOBEICHUS 3BAKOMEPOTIPUSATHUH (4U.)
[Tpumep: ABapus Ha Bogo3a00pHOH cTanimu HoBocTpoiika nponsonia B 4. MUH.
Nwmeetcs nu BpeMsi Ha BBIXOJ Jitoze 3a npeaensl o0bekta? Eciau BpeMeHH HeT, YYUTHIBAIOT, YTO
ra3000pa3HbIi XJIOp TsDKEIEee BO3AyXa MOYTH B 2,5 pa3a, Balle pelieHue 0 pa3MenieHuu pabounx u
CITy>KalluX.
4. PacueT yncna pabo4nx M CIIyKaIlUX MOAJISKAIINX dBAKYaIUH.
Pacuersl mnpousBoasT, ucxoAs wu3 HauOoublled paboTaromeld CMEHbl MHUPHOTO BPEMEHH,
YHCICHHOCTH JIMYHOTO cocTaBa (OPMHUPOBAHUN W JIEKYPHOH CMEHBI, KOTOPYIO HEOOXOIMMO
OCTaBUTH HAa pabOYUX MECTaX sl OXPaHbl U KOHTPOJIA 32 paboTaroIM 000PYJOBAaHHEM.
IIpu yrpose Bo3HukHOBeHHs UC nuuHbIi cocTtaB (OpMHUpOBaHHM oOcTaeTcst (€ciu IO3BOJISIET
oOctaHoBka) Ha oObekte, ocHamaercs (CU3), nmpubopamu, MHCTPYMEHTOM W HEMEIJICHHO
MPUCTYIAET K MPOBEACHUIO CIACATENFHBIX U APYTUX HEOTIOKHBIX padoT.
Ha o0ObexTe BBOIAT yCUIICHHBIA PEXUM OXpaHbl. B 11exax ¢ HempepbIBHOM IIUKIOM MPOU3BOJICTBA
OCTaBJISIIOT JEKYpPHbIE CMEHBI, KOTOpble obecrieunBatorcs CU3.
Tabnuia 2- Pabouue u ciyxaliue rnoajiexaliye 3BaKyanuu

[Toxpaznenenue UucaeHHOCTh YET0BEK [Tognexur
HBaKyallu
HanOoJbIIeH 13 HUX ICJIOBCK
paboTarorei
CMCHBL (dbopMupoBanue NEXKYpHOH | BCero
CMEHBI
Ilex Ne 1 10

5. Pacuet npoayKTOB MUTaHUS U BOJBI AJIsl pab0OUUX U CIYXKAIIUX MOAJIeKAIUX IBAKyaluH.
Tabnuua 3- HopMel oOecrieueHust MpoAyKTaMH MUTaHUs HaceJaeHus, noctpaaasmero B YC, r/uen B

CYTKH

ITponyxr KomnnuecTBo Ha 1 gen. Ha 1 ngens (k) Ha 3 gus (xr)
(r)

1 X7neb u cmecu u3 250

pkaHoM, 00 upHON MyKH 1

copTa

2 Xne6 Oenblii u3 250

NIIEHUYHOU MYKH 1copTa

3 Myka mieHuqHas 2-To 15

copTa

4 Kpyna pazHas 60

5 MakapoHHbIe U3AeNus 20

6 MoJIOKO 1 MOJIOYHBIE 200

W3JIeNHsl

7 Msico, MACONIPOJTYKTBI 60

8 Pr10a 1 ppIOONIPOLYKTHI 25

9 XKupwt 30

10 Caxap 40

11 Kaprodensb 300

12 OBouwm 120

13 Conp 20




(14 Yait [1 | |

Tabnuua 4- Hopmer oOecrieueHust HaceneHus BOAOH, JI/4el. B CyTKH.

Buasl BogonoTpebnenus KomnuuectBo Ha 1 Ha 1 nens Ha 3 gus
yeir. (1) (m) (1)

1 Ilutee 5

2 IlpurotoBjiieHue NUILIH 7

3 Y 0BieTBOpEeHNE CAHUTAPHO- 21,0

TUTHCHUYECKUX MOTPEOHOCTEH

yeJaoBeKa

4 Beimreuka xiieba 1,0

5 IIpayeunple, XUMYHCTKA 40,0

6 MeuIMHCKIE YUpexIeHUS 50,0

7 Ilonnas canuTapHas oOpaboTKa 45,0

JIOoZeH J1/4en

6 Pacuer HE0OXOIMMOTO KOJIMYECTBA TPAHCIIOPTA I SBAKyaIlMH pabOUYNX, CIYKAIUX U YICHOB
HX CEME.
Tabnuna 5 - Hopmbl MakcMManbHOM 3arpy3Ku M0 MapkaMm aBTOMOOMIIEH Il pacyeTa

HE00XO0IMMOTO KOJIMYECTBA aBTOMOOMIILHOTO TPAHCTIOPTA.

Mapka IT1A3 JInA3 KAMA3 | «HUkapyc» | ['a3-53 KPA3
aBTOMOOMJIS

Yucno 25 60 35 46 25 50
ITaCCA)KUPOB

IToBbIIEHHBIN YPOBEHD

1.Jlate onpenenenue YC.
2.Kak knaccudpunupyrores YC TEXHOTEHHOTO U MPUPOJTHOTO XapakTepa?

CHuCcOK JIUTEepaTypshl, PpeKOMEeHyeMblii K MCI0JIb30BAHUIO 110 JAHHOI Teme
OcHoBHasi iMTEpaTypa:

1 benos C.B. be3omacHOCTh KU3HEACITEIBHOCTU: Y YeOHUK 1Sl By30B. — M.: Bricias mikona,
2011. -485 c.

2 benor C. B. BezonacHocTs xku3HeAesTeIbHOCTH. TepmuHoaorus: yaeonoe nocoodue / C. B.
benos, B.C. Banaes, A. ®@. Ko3bskos; nop pea. C.B. benosa. - M.: Knopyc, 2012. - 400 c

JlonoJHUTeIbHASA JINTEpaTypa:

1 Kpusomeun /1. A., Mypaseii JI. A., Poea H. H. u np. Oxomnorus u 6e30nacHocTh
KU3HEJEATENIbHOCTH: yueO.nmocobue s By30B. / [lox pen. JI. A. Mypases. — M.: KOHUTH,
2000. — 448 c.: n. - bubmuorp.: B Tekcre. - ISBN 5-238-00139-8

2 Aramantok, B. I'. I'paxnanckas o6opona: yue6Hoe nocobue / B. I'. Atamaniok, JI. I'.
Iupmes, H. . Akumos; ox pexa. 1. . Muxaitnuka. — M. : Beicmast mxona, 1986. - 207
c. : mi. - [Ipun.: c. 189-203. - bubauorp.: c. 204-206

3 MesxoTpacieBble paBuiIa o oXpaHe Tpy/a (IpaBuia 6e30MacHOCTH) IPU SKCILTyaTaluu
anektpoycranoBok. [IOT P M-016-2001 PJ] 153-34.0-03.150-00. - M.: 1U3xa. HI] DHAC,
2001. - 195c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam



2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKast OHOIHOTEKA OHITANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajaor acCOIHAINU dJIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBenieHuit u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbeITOE 0OpazoBaHKe

TEMA 4. IPUEMBI OKA3AHHMS NEPBOM NOMOIIU, METO/bI 3AILIUTHI B
YCJIOBUSIX YPE3BBIYAMHBIX CUTYALIUN
IMPAKTUYECKOE 3AHSITHE 9. OLIEHKA OYAT'OB IIOPAKEHMUSI,
BO3HUKAIOIIUX B PE3YJIbTATE CTUXUHUHBIX BEJICTBUIL, ABAPUI U
KATACTPO®
He.]'lb 3AHATUA: O3HAKOMUTLCA C MGTOI[I/IKOI71 ynpOHleHHBIX pvaeTOB OIICHKHN O0O4YaroB
IIOpaKCHUA, HpI/IO6peCTI/I ICPpBOHAYAJIIbHBIC HABBIKK B PCIICHWHA 3a1a4.

3HaHMA M YMeHHUs, IpHo0peTaeMble CTYACHTOM B Pe3yJIbTaTe 0CBOCHHUS TeMblI
3HaTh: NpueMBbl OKa3aHUs NEPBOU ITOMOLIY, METOMBI 3AIUUTHI B YCIOBUSX YpE3BbIYAHbBIX
CUTyallui; METOAbl 3aIlMThl IPOU3BOJICTBEHHOIO IIE€PCOHANA U HACEIEHHS OT BO3MOXKHBIX
MIOCJICACTBUI aBapuii, KaTacTpod, CTUXUMHBIX O€ICTBHUIA;
YMeTb: HUCHOJB30BaTh MPUEMbl OKA3aHUS NEPBOM MOMOILM, METO/bI 3AIIUTHI B YCIOBUSIX
Ype3BbIYAMHBIX CHUTYyallMil; MCIONb30BaTh OCHOBHBIE METOABl 3alUThl IIPOU3BOJCTBEHHOI'O
[IepCOHAJa U HACEIEHUS OT BO3MOXKHBIX IIOCIEICTBUN aBapuil, KaTacTpod, CTUXUHHBIX O€JICTBHIA;

HanmenoBanue (opMHUpyeMbIX KOMIETEHIHH

Kon DopmyIMpoBKa

OK-9 CIIOCOOHOCTBIO UCIIOTIB30BATh MPUEMbI OKa3aHUsI IEPBOM MOMOIIH, METObI
3alIUTHI B YCIOBUAX YPE3BBIYAMHBIX CUTYaLlUi

OIIK-6 BJIaJICHUEM OCHOBHBIMH METOJIaMH 3aIlIUTHI TPOU3BOJICTBEHHOTO
MepcoHaia U HacelleHUsI OT BOZMOXKHBIX MOCIIEICTBUI aBapuid, KaTacTpod,
CTUXUHHBIX OeqCTBUI

CruxuiiHble JeHCTBUS CUJI IPUPOJIbI, MIOKA €Ille HE B MOJIHOM Mepe MOJBIACTHHIE YENIOBEKY,
HAHOCST SKOHOMHKE TOCYJapCTBa U HACEJIEHHUIO OrpOMHBIN yiiep6. CTuxuiinble O€CTBUS — TaKHe
SBJICHUSL TIPUPOABI, KOTOPBIE BBI3BIBAIOT JKCTPEMAIBHBIE CUTYAllMH, HApYIIAIOT HOPMAJIBbHYIO
KHU3HENIEATeNbHOCTh JIIoJiell 1 paboTy o0bekToB. Hanbonee xapakTrepHble CTUXHIHBIE O€ACTBUS
Ul pa3iMyHBIX Teorpaduyeckux paiioHOB Halled CTpaHbl — 3eMJICTPSACEHMs, HaBOJHEHHUS,
celieBble TIOTOKH U OIOJ3HU, CHEXKHBIE JIABUHBI, Oypu M yparansl, moxapbl. CTUXHUITHbIE OeICTBUS
BO3HUKAIOT BHE3AIIHO M HOCSIT Ype3BbIYaWHBIM XapakTep. OHM MOTyT paspyliarbh 34aHUs U
COOPYKEHMsI, YHUUTOXKATh II€HHOCTH, HapyllaTh IPOLECChl MPOM3BOJACTBA, BBI3BIBATH TI'HMOEIH
moaeil v KUBOTHBIX. [103TOMY M3yueHHne JaHHON TeMbI SBISETCS aKTyalbHBIM.

TeopeTuyeckas 4acTb

[To mpoucxX 0k IEHUIO €CTeCTBEHHBIE KaTacTpo(dbl AETATCS Ha 4 OATPYIIIIHL:
1. Mereopoaornyueckue.

2. Tononoruyeckue.

3. TexToHUYECKHE U BYJTKAaHUYECKUE.

4. Kocmuueckue.


https://openedu.ru/

1. Kmemeoponozuueckum (azpomemeoponozuueckum) onacHbIM SIBICHUSM OTHOCSTCS:
Oypu, yparaHbl, CMEpYH, IITOPMBI, Tal(yHbI - BO3HHKAIOT IPH MPOXOXKICHUH TITyOHMHHBIX
LIUKIOHOB M TMPEJICTABIAIOT COOOW JBM)KEHHE BO3AYIIHBIX Macc (BeTep) C pa3iMyHOU
CKOpPOCTbI0. YTOOBI YETKO NPEICTaBIISITh, KOIZla BETEP MOXKET CTaTh TOYHOW CTUXUEH, CIEAyeT
obpatuthes k mkane bodopra (1806 r.), mpunarorr I'maBHO# (usnueckoir oOcepBaTopuei IS
OTIpeJICJICHUS CUJIBI BETpa!

0-4 Ganna - 8 M/cek - yMEpeHHBIH BETEP,

6 G6amoB - 12 m/cek - CUIIbHBIN BeTep,

10 6amoB - 25 m/cek - Oyps,

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

OCHOBHBIMH NOPAXKAIOIUMH (PAKTOPAMU 3TUX ABJICHUN IPUPOABI SIBISIOTCS: BBIBOJ U3 CTPOs
KOMMYHHUKAIlMii W  HapylleHue paboThl TpaHCIOpPTa, pa3pyLICHHE THIPOCOOPYKEHUH,
MOBPEX/ICHHUE AECPEBHEB U 3JIaHUMH,

- pa3pylIeHne HaceICHHBIX ITyHKTOB.

2. K mononozuueckum onacHbIM SIBJICHUSM OTHOCSTCSA: HABOJAHEHUS W IaBOJAKH, CEJH,
OTIOJI3HU, 00BaJIbl (CHEKHBIE), OCHIIY, JJABUHBI, IPOCaiKa (IpoBaJl) 3€MHOM MMOBEPXHOCTHU, LIyHAMHU
(60BIIIMIE BOJIHBI).

Haunbonee xapakTepHbI U3 BBIIIE MEPEYUCICHHBIX SBICHUN s Tepputopun Pb, sBisrorcs
THJIPOJIOTUYECKHE OTIaCHbIE SIBJICHUS (HABOJHEHUS U MTABOJAKH).

Hageoonenus (naeooku) - 3T0 3aTOIUICHUE OTHEIBHBIX TEPPUTOPHUUA BCIEIACTBHUE PE3KOIO
[0JbEMA YPOBHS  BOJbI, MPUYMHAMU KOTOPBIX ABJSIOTCA: IOJIOBOAbE (OOMJIBHOE TasiHUE
CHETa, JIbJIa), JOX/IEBbIC MABOJAKH, MOATOIJICHHE (TIOBBIIICHUE YPOBHS TPYHTOBBIX BOJ), 3aTOPHI
(ckoIuleHue Jbja, Jeca, Mycopa), BeTpOBbIE HAaroHsl (IIOYTH €XEroJHO peructpupytorcs B r. C.-
[TerepOypre).

Cenu - 3TO KaMEHHO-TPS3EBble IOTOKH, CITYCKArOIIMEcs CTop ¢ OOJIbIION CKOPOCTBIO,
paspymaronme ¥ yHHUTOXKAIOIINE BCE HA CBOEM ITYTH.

Onon3nu - 3TO CMEIIEHHE IMOBEPXHOCTHBIX CJIOEB TOYBBI B PE3YJIbTAaTe Pa3pBIXJICHUS HX
TIOBBIIIIEHHBIM COZIEP)KaHUEM BIIary.

3). K mexmonuueckum u gynkanuueckum omacHbIM SBJICHUSAM OTHOCSATCS:

- 3eMJIETPSICEHNH,
- U3BEP/KEHUE BYJIKAHOB.
3emnempacenus -  5TO MOA3EMHBIE  TOJNYKM MM KOJEOAHUS IOYBBI,  BBI3BAHHBIC

MIPOUCXOJSIIMMH B TOJIIE 3¢€MHOW KOPBI PAa3IUYHBIMU JABMKCHUSIMH U 00Opa3oBaHHEM OTPOMHOMN
sHeprun. OCBOOOAMBIIIASCS YHEPTUS PACIIPOCTPAHAETCS B BUJIE YIIPYTUX BOJH, YTO B CBOIO OUEPE/Ib
BIICUET 3a CO0OMi: pa3pylIeHHe 3JaHUi U COOPYXKEHHUH, MOJ OOJIOMKaMU KOTOPBIX OKa3bIBAIOTCS
JIFOIM, a TaK K€ MCUXOJOTHYECKOE BO3ICHCTBHUE HA JIFOJICH.

OcCHOBBIBasICh Ha MPUYMHAX U MECTE€ BO3HUKHOBEHUS 3EMIIETPSCEHHS] MOKHO MOIPA3IAECIHUTh
Ha TEKTOHUYECKHE, BYJIKAHHYECKUE, MOPETPSICEHUSI.

Texmonuueckue 3emaempsacenus BOZHUKAIOT B pe3yJbTaTe MEpEeMENICHUsI MacC B 3€MHOMU
KOpe TOJ BJIMSIHHUEM TOpPOOOpa3yronux mporeccoB. ExkeromHo B mupe peructpupyercs Oomee 1
MJIH. CEICMUYECKUX TOTYKOB.

Jlnst  ompeneneHWss CUIBI  TOJM3EMHBIX TOJMYKOB HCHONB3yeTcss 12-0ampHas mIkana
Puxtepa (1935 r.).

Bynkanuueckue 3emnempscenusn BOSHUKAIOT BCIIEICTBUE W3BEPKECHHS BYJIKAHOB, KOTOPHIE
MPUBOJAT K OTPABJIEHUIO HACEJEHUS Tra3aMM U 3aChIIIKOM HACENEHHBIX NYHKTOB. Tak,
BYJIKAHMYECKHUM IEIJIOM U IIeCKOM B 79 T. H.3. OblI moxopoHeH . [Tomneii.

Mopempscenun - >T0 pe3kue KoileOaHHs BOJbI B MOPSAX M OKeaHaX, BO3HUKAIOIIWE TpU
3eMJICTPSICGHUM, OIHUIEHTP KOTOPOTO HAXOAWUTCS TOJ JHOM, a Takke IOJBOJHBIMU
BYJIKAHMYECKUMH H3BepkeHusMU. Tak oOpa3oBaiics B bepunroBom mope B 1797 1. ocTpoB
Borocnosa. [Ipu cuIbHBIX MOPETPSICEHUSX HA TTOBEPXHOCTH MOPSI 00pa3yrOTCS TUTAHTCKHUE BOJIHBI -
iyHamu. Tak, B 1946 r. 611 paspyiuen 1. Kanbsio Ha modepexse [lepy, a B 2004 r. B FOxHolt A3un
B pe3yibTaTe IyHaMH nmoru6yio okoso 300 ThIC. YEIOBEK.



4). Kocmuueckue onachule s61eHus - 370 NMAJCHUE METCOPUTOB, OCTATKOB KOMET, MPOYHE
KOCMUYECKHE SIBJIIEHUSA, KOTOpbIE BCTpedaroTcsl KpailHe peaxo (1 pa3 B OJHO WJIM HECKOJIBKO
croneruii). Tak, Hanmpumep, nageHue mereoputa 30.06.1908 r. B paiione pexu IlomkamenHas
Tynrycka (x0xHast yacTb HeHTpasibHoW Cubupu). 3ByK B3pbiBa ObLI cibllieH Ha yaaneHuu 1200 km,
paaunyc nopaxkenus 30 kM. B3pbeiBHas BosiHa 2 pa3a 0001L1a BOKPYT 3€MHOTO IIapa.

Asapuu u kamacmpogvl Ha 00bEKMaAx HAPOOHO20 XO03AUCMEA.

1). Hckyccmeennvte UYC  uiu  GHMPONONOZUUECKO20 — RNPOUCXOHCOCHUS JICTSTCS:
TPaHCIOPTHBIE, IPOU3BOJCTBEHHBIE, CIIEUU(UIECKUE, COIIHATIBHBIC.

Tpancnioptabie YC 110 TPOUCXOKICHUIO JICTSATCS Ha:

- aBTOMOOUJIbHBIE aBAPHH

- JKEJIe3HOJOPOKHBIE KaTacTpodbl

K rtexnorennsiM YC oTHOcATCS Takxke npousBojacTBeHHble YC, KOTOpble BO3HUKAIOT Ha
00BEKTaX HaPOJHOTO XO3SHUCTBA U MOAPA3JIEISIIOTCS 110 BUAY BHICBOOOXKIAIOILEHCS DHEPTUU:

a) MEXaHWYECKOM (JIMHAMUYECKOW), B pPe3yJbTaTe IOJOMKHU WM pPa3pyllE€HUs arperaros,
MEXaHU3MOB, KOHCTPYKIMH 3nanuii. K 3ToMy THmy aBapuii OTHOCATCS THUAPOJAUHAMUYECKUE
aBapuM, KOTOPbIE MOTYT BO3HUKATh HA Pa3IMUHbIX THIPOCOOPYKEHUIX

Pe3ynbrar ruapoimHaMU4eCKUX aBapHil:

- 00pa3oBaHue BOJH MPOPHIBA U KaTACTPO(HUIECKOTO 3aTOILICHUS,

- 00pazoBaHue IPOPHIBHOTO MABOJIKA,

- CMBIB TUIO/IOPO/IHBIX TIOYB MJIM HAHOC Ha OOIIMX TEPPUTOPHSIX.

0) TepMHUYECKOH, B pe3ysbTaTe MOKapOB, MHUIIMUPYIOMIUM (PaKTOPOM KOTOPBIX B HEKOTOPHIX
Cllydasix MOTyT ObITh B3pbIBbIL. [10kapbl (B3pbIB) MOT'YT BO3HUKATD:

- B 3/IaHUAX Ha TEXHOJOTUYECKOM 000pyI0BaHUU;

- B 3/IaHUSX JKUJIOT0, COLIMATIbHO-OBITOBOTO U KYJITYPHOI'O Ha3HAYCHHUS;

- Ha TPAHCIIOPTE;

- Ha 00BeKTax N00bIYH, MEepepabOTKH W XpaHEHHs (JIETKOBOCIUIAMEHSIOIIUXCS, TOPIOYHUX,
B3PBIBUATHIX BEILIECTB);

- B IIAXTax U MO/3EMHBIX BbIPa0OTKAX;

- Ip1 0OHAPYKEHUH HEPA30PBABIIUXCS OOCIPUTIACOB,;

- U yTEpE B3PhIBYATHIX BEILIECTB.

[Toxxapsl B HACEJNIEHHBIX MyHKTAaX MO MacIITa0y U MHTEHCUBHOCTHU JEISATCS:

- OT/IeTIbHBIE (€IMHUYHBIE), KOT/Ia B ITPOLIECC TOPEHUSI BOBJIEKAIOTCS OT/IEIbHbBIE TTOCTPONKH,

- MaccoBble — 25% Bcex MOCTPOEK,

- crtomrHbie — 90% Bcex MOCTPOEK,

- orHeBo# mropm, kornaa 100% Bcex MOCTpOeK BOBIEKAIOTCS B MPOLECC TOPEHUSI.

B) yreuka OakTepualbHBIX areHTOB, B pe3yJbTaTe aBapuil Ha KaHAIM3AIMOHHBIX
cucTeMax, aBapuil Ha BOJIOOYMCTHBIX M Jp. OYHCTHBIX COOPYKEHHUSX, yTeuKa OaKkCpeACTB C
YUpEeXJIEHUN CAaHUTAPHO-3MUAEMHOIOTHYECKOTro IpoduIs.

T). paANallMOHHON - B PE3YJIbTATE PAJUAllMOHHBIX aBapuil.

11). XUMHUYECKOH - B pe3yJibTaTe aBapuil Ha XUMUYECKH onacHbIX 00bekTax (XOO).

3) K crienn(pUIecKUM OINACHBIM SBJICHHUSIM OTHOCSTCS:

- Jnudemuu - 3TO MacCOBble HH(EKIMOHHbIE 3a00JIeBaHUS Cpedu JIOAeH, Ha mIpuMepe
€XKETOHBIX BCIIBIIIEK IPUIIIA;

- Jnu300muu -  1MHAPOKOE  pacHpocTpaHeHHWe  HH(QEKIMOHHBIX U HHBA3UHHBIX
3a00JIeBaHUN CPeaN KUBOTHBIX,

- 9nupumomuu - THUPOKOE  paCIpOCTpaHEHHE 3a00JIEBaHMM  PACTEHHH, OCOOEHHO
CeNbCKOX 0351 CTBEHHBIX (pUTO(hTOPO3 KapTodens),

- 60eHHble KOHPAUKMDbL.

Boitna -  0OIIECTBEHHO-TIOJIUTUYECKOE  SIBIEHUE, T.€. «IPOJOJKEHHE MOJUTHUKH
HAaCWJIbCTBEHHBIMU CpeACTBaMM». BoliHa SBNsSETCS yMBIIIJIEHHBIM O€/ICTBUEM.

4) K coyuanvno-onacnuvim (ymvluiiennovim) sBICHUSIM OTHOCATCS:

- TEpPOpPHU3M,




- CoIMaIbHbBIC BOJHCHHS,
- HAPKOMAaHHSI,

- TOKCUKOMAaHHS,

- QJIKOT'OJIU3M,

- TOJIOZ | JIp.

Bonpocs! u 3a1anus:
ba30BbIi1 ypoBeHb

3aganue Ne 1

Onpenenuth CTENEHb pa3pylmieHUH dJIeMeHTOB Iiexa OD B pe3yinbTaTre BO3ICHCTBHUS
3eMJICTPSICCHUsI CWJIOW... OamtoB (tabmuma 1). 3maHme 11exa OCTOHHOW KOHCTPYKIIHH;
TEXHOJOTHYECKOe OOOpYy/IOBAaHUE BKIIOYACT MOCTOBBIE KpaHbl M KpaHOBOE 0OOpYIOBaHHE,
Tsokenble ctaHkd; KOC (KOMMyHanbHO-3HEPreTHYECKHE CETH) COCTOST U3 TPyOONpOBOIOB Ha
KEJIe300€TOHHBIX ICTAKa/IaX ¥ KaOEIbHOM MOI3EMHOM JIIEKTPOCETH.
Tabnuua 1 — BapuaHTsl 3a1aHuii
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CrunpaBovHble TaHHBIE

Ouaz nopadicenus npu 3emMiempsacenuy — 3T0 TEPPUTOPUS, B MPEAeNax KOTOPOH MPOU3OLLIH
MaccoOBBbI€ Da3pyILICHUs M TOBPEKICHUS 30aHUM, COOpPYKEHUH U T.d., CONPOBOXKIAIOIIUECS
MOPaKEHUSIMH U TUOEIIBIO JIFOJIeH, )KUBOTHBIX, PACTCHUH.

Ouary MaccoBOro MOpa)kK€HUsI BO3HUKAIOT OOBIYHO B pailoHe (30HE) 3eMIIETPSICEHUS, I/Ie
MHTEHCUBHOCTH €ro Mo IKaje Puxrepa cocrapisier 7— 8 6amioB u 6ojee; Ipu 3TOM OOJBIIMHCTBO
3IaHUM W COOPYXKEHUH IONy4yaT CPEeIHHME W CHUJIbHBbIE pa3pylleHus. B paiioHe 3emiieTpsiceHus
MO>KET OBITh OJIMH WJIM HECKOJIBKO OYaroB nopaxenusi (Apmenus, 7 nexadbps 1988 r. — 4 ropoxa u
58 HaceneHHBIX TYHKTOB).

Ouaru nopaxeHus MpH 3eMIIETPSCEHUAX 110 XapaKTeEPy Pa3pyLICHUs 31aHUN U COOPYKEHHUU
MokHO cpaBHUTh ¢ Oull. TlosTomMy olleHKa BO3MOMKHBIX MAacIITa0OB pa3pylleHUH mpu
3eMJIETPSICEHUU MOJKET OBITh IPOBE/EHA aHAJIOTHYHO OLEHKEe paspyuieHuil npu B, ¢ Toit mumb
pasHuleH, YTO B KauecTBe KpuTepus OepeTcsi He MaKCUMalbHOE M30BITOUHOE JaBJIEHHE BO (PpOHTE
yaapHoil BonHbl (AP¢), a MakcuManbHas MHTEHCHUBHOCTh 3€MJIETPSICEHHs B Oayjiax IO IIKaie
Puxtepa (Tabnuist 2, 3).

Tabnuua 2 — 3aBUCUMOCTH U30BITOUYHOTO JABICHHS OT CHIIbI 3KMIIATPECEHUS



JMIETPACE | 1) 12 [9..10] 7.8 | 5.6 | 4.5
HHe, 0arUIsI

H30sITOMHOE 30,5 MeHee
JaBlIEHHE, Ceprmue 50 |~ 77 | 20...30 | 10...20

TTa 0 10

Tabmuua 3 — CreneHu pa3pymeHHus IEMEHTOB 00beKTa Ipy pa3nuuHbix AP} ynaproii Bonnsl, klla

Ne Pazpymenns
IV | aeMeHTHI 00BEKTIa _ Cpen- | . TIomn-
o (C1aboe CHIBHOE
Hee Hoe

1 | MaccHBHEIE po-

MEIITUTeHHBIE  3TaHHA

C MeTaUTHIeCKHM

KapkacoM H KpaHo- | 20..30 | 30..40 | 40..50 |50..70

BEIM 000pyI0BaHHEM

IPY30IM0IEEMHOCTRIO

25..50T
2 | beToHHEI® H xKenezo0-

OeTOHHBIE 3TaHHA H

‘ 25..35 | 80..120 | 150..200 | 200

3JaHHA aHTHCeHCMH-
JeCKOH KOHCTPYKIIHH




3 | 3aaHHA C JIErHHe Me-
TAUTHYECKHM  Kapka-
coMm H OeckapracHOH
KOHCTPYKIIHH

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

4 | AINHHHCTpaTHBHEIE
MHOTOITAXKHEIS e
HHA ¢ wmetammde- | 20,30 | 30..40 | 40..50 |50...60
CEKHM HIH ®erlezobe-
TOHHEIM KAPKACOM

5 | KapoeHele  MHOTO-
ITAKHEIE 3OaHHA (3| 8...12 12...20 | 20,30 |30..40
aTaxka H Homee)

G | CTaHKH TAoKeIEIE 25..40 | 40,60 | 60,70 -

T | Kpamel 1 XpaHOBOS | 5, 34 | 30 50 | 5070 | 70
oGopVIoBaHHE

8 | Kabemprmie vasem- | 1 34 | 39 50 | 50..60 | 60
HEIE THHHH

9 | KabeasHBIe momgzem- | 200...30 | 300...60 | 600..,100

1500

HEIe THHHH 0 0 0

10 | TpyGompoBoIs! Ha-
3eMHBIe

11 | TpyGonpoeoas! Ha
MeTALTHYSCKHX HIH

METALIH 20..30 | 30..40 | 40..50 | -
ACTIE300ETOHHEBIX 3C-

Takazax
12 | TpybonpoBoIEl 3a- 150...20 | 250...33 500 a
rayboneHHsle Ha 20 oM 0 0 i

3ananue Ne 2

OnpenenuTh MapaMeTphbl odara MOPaKCHUsI IPH Pa3pylICHUU TUIOTHHBI BOJOXPAHWIUINA Ha
paccrosiuuu R, kM. O6bem Bogoxpanunuma W, MutH. M3, mupuHa npopaHa B, M, TNIyOMHA BOJIBI
nepej MIOTHHOU (TiyOuHa mpopana) H, M, cpefHsis CKOPOCTh JABWKEHUS BOJIHBI MOITyCKa V, M/C
(Tabmuna 4).
Tabnuma 4 — BapuanTsl 3aqaHuit



Ne I1cxogHple JaHHBIE
BapH- . L?H' B.Mm H M v, M/C R. kM
aHTAa 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 13 25 6 150
17 170 140 25 7 150
18 180 160 25 8 150
19 190 17 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 27 50 14 250
30 300 280 50 15 250

CopaBo'Hble TAHHBIE

Ouazom nopadgcenusi npu HAGOOHeHUU HA3BIBAETCS TEPPUTOPHs, B Ipelenax KOTOpPOH
MIPOU3O0ILIN 3aTOIUIEHUS] MECTHOCTH, MOBPEKIAEHUS U Pa3pyLICHUs 3JaHUM, COOPYKEHUN U APYIUX
O0BEKTOB, COMPOBOXKAAIOIIUECS TOPAXKEHUSIMU U TUOENBI0 JIO/eH, JKUBOTHBIX MU ypoxas
CENIbCKOXO35MCTBEHHBIX KYJIBTYD, IOPYEH U YHUUTOXKE-

HUEM CBIPbs, TOIINBA, IPOAYKTOB MUTAHUS, YAOOPEHHIA U T.11.

Ougar mnopakeHWs IpPH HABOJHEHMM B CiIy4asX MpOpbIBa IUIOTUH M 3aTOIUIEHUN TNIpH
pa3pylLIeHUH THIPOTEXHUYECKUX COOPYKEHUH XapaKTEPU3yEeTCs CIENYIOUMHU IT1apaMeTpaMu:

— BPEMEHEM OIOPOKHEHHUs BooXpanuaumia 7, 4;

— BpEMEHEM IPHX0/1a BOJIHBI IPOPHIBA HA 3aJaHHBIN pyOex tup, U;

— BBICOTOM BOJIHBI IPOpHIBa h, M;

— IPOJIOJDKUTEIBHOCTBIO €€ MPOXOXKACHUS Ha 3aJJaHHOM pyoOexe, t'np, 4.
ITocenoBaTenbHOCT OLICHKHU O4ara opakKeHHs ITPU HABOJHCHUH



1 Onpenenenre BpeMeH! OMOPOKHEHUS BOIOXPaHUIIUIIA

W
I=——7—.
N B-3600
rne W — 00beM Bopoxpanwiuma, M°; N — MakCHMalbHBIA pacxoi BOAbI Ha | M IIMPHUHBI
npopana, m>/(c M) (tabnuua 4, rme H — rory6uHa mpopaHa (MM ydacTKa MepeinBa BOABI Yepes

rpe0eHb IUIOTHMHBI), M); B — ImUpWHA TpopaHa (WU ydYacTKa IepeiarBa BOJBI 4epe3 TIpeOCHb
HEepa3pyLICHHOH IIOTHHBI), M.

I

Tabmua 5
H, M 5 10 25 50
N, ar/(c - M) 10 30 125 350
2 OnpeneneHue BpeMEHU MPUX0/1a BOJIHBI TPOPHIBA
# — R '|'_I
IZ]:' == . 36 . .

rac R- PaCCTOAHUEC OT IUIOTUHBI, KM, V— CpeaHsiasa CKOPOCTb ABHMXKCHUA BOJHEBI ITPOPLIBA, M/C.
3 OmpeneneHue BBICOTHI BOJHBI MPOPHIBA M MPOJODKUTEIBHOCTH €€ IMPOXOKACHHUS Ha
3aJJaHHOM pyOeike (Tabiuiia 6).

Tabauma 6
Haumenora- PaccrogHHE OT IITOTHHEL, KM
HHe MapamMeT-
pOB 0 25 50 100 150 200 250

Beicota Bomesr | 0,25 | 0.2 | 0,15 | 0,075 | 0.05 | 0.03 | 0.02
MIpOpPBIBaA /1. M H H H H H

[TpodomKHTeIEHOCTE
MPOX0XIeHHA BOIHEI 2.6T AT 5T 6r 7T
T

Tabmuia 7



[TrnoTHOCTE .
BHO B3peIBIa- Macca HACE TeHHS VY oaneHHe
TOTO BEIeCT- BB (TBC) - #/1 Bokzama R,
P, TBIC.
Ba o T ) M
eI KM

1 ITponan 35 0.4 300
2 AMMOHHT 8 0.4 300
3 I'excoren 8 0.4 300
4 TOH 8 0.4 300
5 TpoTHI 8 0.4 300
6 ITponan 40 0.6 350
7 AMMOHHT 9 0.6 350
8 I'excoren 9 0.6 350
9 TOH 9 0.6 350
é TpoTHI 9 0.6 350
1 IIpomran 45 0.8 400
i AMMOHHT 10 0.8 400
é I'ekcoren 10 0.8 400
31 TOH 10 0.8 400
}.‘ TpotHA 10 0.8 400
é IIponan 50 1.0 450
l,. ANMMOHHT 11 1.0 450
é I'ekcoren 11 1.0 450
é TOH 11 1.0 450
5 TpoTHI 11 1.0 450
‘i‘ ITpoman 55 1.2 500
.

- AMMOHHT 12 1.2 500
3 ['excoreH 12 1.2 500
; T5H 12 1.2 500
- TpoTHn 12 1.2 500
g IIpoman 60 1.4 550
f-,. ANMMOHHT 13 1.4 550
g IeKcoTeH 13 1.4 550
.

; T3H 13 1.4 550

3ananue Ne 3

Ha >xene3HOI0pOXKHOW CTaHIIMKM MPOU30IIEN B3phIB BaroHa ¢ Q, T B3pHIBUATOrO BEIECTBA
(BB). TIIOTHOCTB HAceNneHUs B paifoHe CTaHIMM P, ThIC. uen/kM?. Y aaeHune /1 BOK3ana oT MecTa
B3pbIBa R, M (Tabmuna 7).



Onpenenuth u30ObITouHoe nasieHue, AP , klla, u kakue OyayT MOpakeHHs JIOJIEH Ha
OTKPBITOH TEPPUTOPUM U PA3pYyLICHUS B pailoHE BOK3aja (3/1aHUsl KHUPIUYHbIE MHOTOATaXXHbIE B 3
aTaXka u 0oJee), palnyc CMEPTEIbHBIX MOPaKCHUH M KOJIMYECTBO IMOTUOIINX B PE3YJIbTATE B3PhIBA.

CnpaBo4HbI€e JaHHbIE

B cooTBeTcTBMM € METOIUKOW OMNEPAaTHBHOM OLIEHKH IMOTEHIHAIBHO OMACHBIX OOBEKTOB
skoHOMHUKH 1990r. onmacHoCTh OO XapakTepu3yeTcs MAKCUMaJIbHO OMACHOW yrpo30H, co3/1aBaeMoi
Maccoil HaXOSIIErocsi Ha TEPPUTOPHH OOBEKTa OMACHOTO BEIIECTBA.

B kadecTBe ONACHBIX BEIIECTB pPACCMATPUBAIOTCA B3PbIBUATHIE BEIIECTBA, TOILIMBHO-
Bo3aywHble cMecu (TBC) u aBapuilHO XMMHYECKH OIaCHBIE BEILIECTBA.

B kauectBe mopaxatonux ¢akropoB npu UC paccMaTpuBaroTCs: BO3IYyIIHAsA yJapHas BOJIHA
(YBB) mpu B3peiBe BB, Bo3mymnas ynapnas BosiHa npu B3peiBe obOnaka TBC, Tokcmueckoe
nericteue AXOB.

JUia BO3AyIIHON ynapHOW BOJHBI B KauecTBe kpurepueB B3pbiBa BB u obnaxka TBC B
KaueCcTBE KpUTEPHUS OLEHKH MOPAXKAIIIEr0 JACHCTBUS NPUHUMAIOT pPaguyC CMEPTEJIbHBIX
nopaxxeHuil yenoseka (R), xapakrepusyromuiicss n30sTouHbIM AaBieHrueM APy , papabiM 100 klla,
a TaKKe KOJMYECTBO MOTHOLINX JTIOACH.

OCHOBHBIE paCYETHbBIE COOTHOIIECHHUS:

— g B3phiBa BB:

Ngp = POSE®  uel:  Rgg =1840857 . ai:

— niis B3psiBa TBC:
1 _ apn06ss : _anA03B

rae NBp (TBc) — YHMCIO MOTHOLIMX TpPH B3pbIBE, 4ell.; P — IUIOTHOCTh HAaceNeHUs WIn
nepcoHana o0beKTa,

toic.9en/ kM2 QBB (rBc) —Macca BB, TBC, T;

RBB (TBC)— pagryc CMEPTEIbHBIX MOPAKEHUHN TIPU B3PHIBE, M.

N30bITOYHOE fJaBiieHWE Ha 3aJaHHOM pPACCTOSHUU OT IIEHTpa B3pbIBA OIpEAesieTcs
COOTHOIIEHUSIMH

APy =10 iTa
3| V1+298K7 -1
Kos(bduiueHT K HaXOIUTCS [0 QOPMYIIe
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[ToBbIlIEHHBIN YPOBEHD

3ananue 1. OnpenenuTs 0XKU1aeMO€ KOJMYECTBO MOPaKeHU MOITHUEH B To1 00bekTa N, a
TaK)Ke TPAHMIIBI 30HBI 3aIUTHI TSI OJUHOYHBIX MOJHHEOTBOAOB: No m rx. JlaHHBIC: BEPOATHOCTH
MPOpbIBa MOJHHUM P, MIMPUHY U JUIMHY TOMeIIeHus: S u K, BBICOTY MOJHHEOTBOAA Ny W BBICOTY
nomerieHus h BeIOpaTs 13 Ta0IHIBI 8 COMTacHO MOCIEIHEH U TpeAnocaeanei mudpam mmdpa.
Tabnuma 8— BapuanTsl 3aganuit



IMocnenusas Tpeano-
Tun CIIeIHS

undpa MOJIHHEOTBOA P ugpa S, M K, m hx M h m

mudpa

mudpa

1 TPOCOBBII 0,05 1 110 100 100 150

2 CTEP>)KHEBOM 0,05 2 13 40 63 100

3 TPOCOBBIN 0,05 3 50 50 42 85

4 CTEP>)KHEBOM 0,05 4 34 65 49 95

5 TPOCOBBIN 0,05 5 16 23 46 140

6 CTEP>)KHEBOM 0,005 6 45 56 34 72

7 TPOCOBBIN 0,005 7 35 75 25 45

8 CTEPKHEBOM 0,005 8 45 133 34 54

9 TPOCOBBIN 0,005 9 24 66 12 24

0 CTCPKHEBOM 0,005 0 56 42 15 20
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