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Meroandeckue yka3zaHus pa3padboTanbl B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO u paboueit
MPOrpaMMbl JUCHHUIINHBL «be30MmacHOCTh KUZHENEATENIbHOCTHY. YKa3aHUs MpeJHa3HAUYCHbI s
CTYyJIeHTOB HarpaBieHus noarotoBku 18.03.01 Xumuyeckas T€XHOJIOTHS.

Copepxar OCHOBHBIE pa3lielbl H3y4aeMOro TEOPETUYECKOr0 Marepuala, IepedeHb
BOIIPOCOB HEOOXOMMBIX IS TPOPAOOTKH, a TAKKE CITUCOK PEKOMEHIYEMOU JTUTEPATYPHI.

Cocmasumenu K.C. Cwinko, cmapwuii npenodasameins
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Beenenne

Hucuumnmna  «be3omnacHOCTh  KU3HEAESATENLHOCTUY»  OTHOCHTCA K JUCIMILIAHE
oOsi3arenbHONM vacTu. OHa HampaBiieHa Ha (OPMHUPOBAHHE YHHUBEPCAJIbHBIX KOMIETCHIIHMH,
oOydJaronuxcs B mpolecce BBIOJIHEHHS padoT, onpeaeneHubix I'OC BO.

Meroanueckue ykKazaHHsl COCTABJICHbl HAa COBPEMEHHOM HAyYHOM YpPOBHE M pacCUUTaHbl Ha
CTYJIEeHTOB, 110 Hanpasyienuto 18.03.01 Xumudeckas TEXHOJIOTHS.

[TocnenoBaTenbHOCTE TEM COOTBETCTBYET JIOTMYECKOW CTPYKTYpE €€ IPOXOXKICHHMS.
[IpemyiaraeMble METOOMYECKHE YKA3aHHUS COJEPKAT MaTepuay, KOTOPbIH pPEKOMEHAYeTCs
UCIOJIb30BaTh CTYJACHTAM IIPH MOATOTOBKE K MPAKTUUYECKUM 3aHSTHUSM.

s MOATOTOBKHM K MPAKTUYECKUM 3aHSATHSAM CTYACHT JOJDKEH H3Y4YHTh MaTepuan Io
COOTBETCTBYIOIIEH TeMe, HCIIOJb3ysd OCHOBHYIO U JIOMOJHHUTENBHYIO JUTEpaTypy, a Takke
ucnonb3ys nepuogudeckue naanus CMU.



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

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

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

3HaHuA H ymenus, npnoﬁpeTaeMbIe CTYACHTOM B PE€3yJbTaTe 0CBOCHUA TEMbI
3HaTh: OCHOBBI YCJIOBHII O€30MacHON M KOM(OPTHOH Cpelibl; OCHOBBI 00ecIeYeH st COOCTBEHHOW 0€3011acHOCTH

YMeThb: co3aBaTh U MOAJEPKUBATH YCIOBUS 0€30MacHOM U KoM(OPTHOH cpeibl; 00ecreunBaTh COOCTBCHHYIO
0€30MacHOCTb;

Brnamers: MeTomaMu co3maHUA U MMOAEPKAHUS YCIOBHI Oe30macHON 1 KOM(MOPTHOH CpelIbl; HaBBIKaMU 00eCTIeYeHUs
COOCTBEHHOI 0€30IaCHOCTH

HaumenoBanue ¢GopMupyeMbIX KOMIIETEHIUI

WNupekc DopMynHpOBKa:

VK-8 Crnioco6eH co3aaBaTh U MOJICPKUBATH B IIOBCEHEBHOM KU3HU U B IPO(HECCHOHATBHON
JIeATEIIFHOCTH O€30IacHBIE YCIOBHUS KU3HEACATEILHOCTH [T COXPAHEHNS IPUPOAHON
cpensl, obecreueH s yCTOHUMBOrO pa3BUTHS OOIECTBA, B TOM YHUCIE NIPH yTpo3e U
BO3HMKHOBEHHH YPE3BbIYaliHBIX CHUTYAIIMli M BOGHHBIX KOH(JIMKTOB

AkTtyanbHOCTh TeMbl. [locie u3yueHus: TeMbl CTYICHT J0JDKEH 0CO3HATh, YTO 0€30MacHOCTh
KHU3HECITCILHOCTH SIBJIICTCS CEPhEe3HOM IMpoOJIeMOl COBPEMEHHOCTH B mporiecce wu3ydeHus
MaTepuaia JEeKIUU MPenoaBaTesb JOHKEH CTPEMUTHCS BhIPAOOTaTh y CTYIEHTOB U HACOJIOTHIO
6€3OHaCHOCTI/I 1 0€3011aCHOr0 MBIIICHUS U IIOBCACHUA.

TeopeTuyeckas 4acTb

C nosineHuem Jrojiei Ha 3emiie HA4allOCh BIUSHHUE UX JICSITEIILHOCTH Ha OKPYXKAIOIIYIO CPeny
C momoIpl0 KaMeHHBIX OPYIUil MEepBOOBITHBIE JIOIM HAYadd MpeBpaliath 0ObEKT M MPOIECChHI
MIPUPOJIBI C UX HATYPATBLHOTO COCTOSIHHS H Ha IITYYHBIXH.

B Hacrosimiee Bpemsi B3aMMOJEHCTBHE YeENIOBEKa C MPUPOJOH OrPaHUYMBANIACH TOJBKO
OMOJIOTMYECKMM OOMEHOM BEIIECTBAMM U Ha TOW CTaauy YelioBeueckoe o01iecTBo U buochepa B
COBOKYITHOCTH  TPEJCTaBIsIA  cO00OM  (YHKIMOHAIBHO HE  3aMKHYTYIO  TJIOOATbHYIO
COIIMOEKOCHCTEMY, B KOTOPOH Ci1adble aHTPOMOTEHHBIE BO3JIEHCTBUSI HE MOTJIM BbI3BaTh 3aMETHBIX
M3MEHEHUN B OKPYKAIOIIEH Cpeloi.

OrpoMHOE TIPOW3BOJCTBO OPYXHUS, YBEIUYCHUE KOJUYECTBA ATOMHBIX JJIEKTPOCTAHIIUM,
ypOaHu3amus, KoJloccaabHash HACBIIIEHHOCTh HH(PPACTPYKTYpOH, THUMEPTPOPHUUECKHl pa3BUTHE
aBTOMOOMJIBHOTO TPAHCIIOPTAa, XUMHUYECKUX M Ap. Jpyrux BpeaHBIX MPOU3BOJICTB CYIIECTBEHHO
W3MEHUJIM KAa4eCTBO Cpeibl (BOABI, BO3/yXa, MOYBHI, KIMMaTa U JAPYTUX XapaKTEPUCTHK CPEIbI),
C/IeTIaNIN KU3Hb YelloBeKa O0iee OMacHbIM, a MEPCTIEKTUBBI - HE TYUIIHM.

MHorue y4eHble CBSA3BIBAIOT YBEIIMUEHHWE CTUXHHHBIX OCICTBUMA C NEATEIBHOCTHIO YEIOBEKa
HeoOxomumo 3agymathest Hag dakTtoMm, uto ¢ 1960 mo 1990 rr Koau4ecTBO KaTakiau3M Ha 3emiie
YBEIUYWIACh BIBOE M TIPOJOJDKACT pACTH HEpallMOHAIbHAS XO3SMCTBEHHAs JE€ATEIHLHOCTD,
MHOTOKPAaTHO YCHUJIUT-HA JIOCTHKEHUSMHM HAy4YHO-TEXHUYECKOTO Mporpecca, MpHUBENIa K
MMOBPEXKICHUIO M MCTOIICHHUIO TIPUPOJHBIX PECYpCOB, M3MEHEHHS PEreHEPAIIMOHHBIX MEXaHHW3MOB
ouocdepsl, nedbopmanuu CcHOPMHUPOBAHHOTO HA MPOTHKEHUHM MHOTUX MHIJUTMOHOB  JIET
€CTECTBEHHOTO KpPYTrOBOPOTa BEIIECTB M DHEPTeTHMUECKUX IIOTOKOB Ha TUIAHETE, HapyIIeHWe
JUHAMHYECKOTO pABHOBECHS TJIOOATBFHOM 3E€MHOM COIIMO’KOCHCTEMBI pe3ylbTaTe Havaloch
Mporpeccupyromee paspyiieHne oumochepsl MmiaHeThl, TPO3UT CTaTh HEOOPATHMBIM W MPUBECTH B
OnmuxaifimeM OynylieM K TakoW CTEMEeHHU JerpaJaly OKPYKaoIled cpelbl KOTra OHO CTaHeT He
MPUTOAHOCTH UM JIJIS TAJIbHEHIIEro CyIIeCTBOBAaHUS Jtoiei MTak, Ha TpeTHuil COBPEMEHHOM CTaIuu
B3aMMOJICHCTBUS  OOIIEecTBA U MPUPOABI ToOambHAs 3E€MHAas COIIMOIKOCHUCTEMBI CTala
(GbyHKIMOHATBHO 3aMKHYTON OHa TepsieT CmoCcOOHOCTh K €CTECTBEHHOW CaMO PETyisaIuu | TaBHBIM
€€ PEeryIsaTopoM Tenephb JOHKHO CTaTh OOIIECTBO, M OT TOTO, KAK OHO OYJET BHIMOIHATH (PYHKIUU
M0 OXPAHbI OKPYKAIOIIEH CPEIbl, 3ABUCUT JIIOJICH.



Bonpocsk! u 3aganus:
ba3oBblii ypoBEeHb

. [IpoGyiema 6€30MacCHOCTH B COBPEMEHHOM MUDE.

. OcHOBHBIE 3JIEMEHTHI MUPOBO33PEHYECKOM KOHIEHINH 110 0€30MaCHOCTH KU3HEACSITEIbHOCTH.
. OOBEKTHBHBIC TIPEIITOCHUIKY BO3SHUKHOBEHHS HAYKU «be30MmacHOCTh KU3HEACITEILHOCTI.
[TonsiTre 6e30MacHOCTH.

lon poxnenusa nayku BXK/I.

Hate onpenenenue Hayku BXK/I.

OcHoBHas nenb Hayku BXK/T.

. Ctpykrypa Hayku BXK]/I.

. O6wexT m3ydyenus BX/I.

10. IIpenmert uzyuenust bX/I.

11. IIpuuunbl BO3HUKHOBEHUS Hayku bX/I.

12. JledarenbHOCTh OpraHM3allfii, CBSI3aHHBIX C oOecreuyeHueM Oe30MacHOCTH B COBPEMEHHOM
MHUpE.

13. Hayunsle 3agaun BXK/I.

14.  CpencrBa no3nanus B bXK/I.

©END O A WD~

I1oBbI1IEHHBIN YPOBEHB

1. ChopmynupoBats npaktuueckue 3anaun bXK/I;

2. O6ocHOBaTH 6 IEMEHTOB COBPEMEHHON MUPOBO33PEHUECKON KOHIICTILINH.

3. Conepxanue u cTpykrypa Kypca bXK/I.

4. Ponb, mecto u 3agaun bXX/][ B moaroToBke cenuaincToB 3KOHOMHUCTOB.

5. YenoBek Kak BakHEHIIIee 3BEHO CHCTEMbI «UEJIOBEK - Cpelia OOUTaHUY.

6. ChopMyaupoBaTh MPUHIIUITHI TUYHON O€30MACHOCTH M 0€30MaCHOCTH OKPY>KAFOIIHUX.

CHucoK JuTEepaTyphl, peKOMeH1yeMblii K HCI0JIb30BAHUIO 110 TaHHOI TeMe
OcHoBHasi iuTEpaTypa:

1 Epemenko, B. JI. bezonacHocTh u3HeneATenbHOCTH : yueOHoe mocooue / B. JI. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apCTBEHHBII YHUBEPCUTET IpaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcT : 2IeKTpOHHBIH // DIEKTPOHHO
oubnuoreynas cucrema |IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 CokoioB, A. T. bezonacHocTs sxu3nenearensHoctu / A. T. CokonoB. — M. : HTepHeT-
Yuausepcuter Uapopmanmonnsix Texnomornit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : 21eKTpOHHBIH // DnekTpoHHo-0MOMoTeyHas cucrema IPR BOOKS :
[caitr]. — URL:http://www.iprbookshop.ru/56345.html

JdomosiHUTEIbHAS JIUTEpATYypa:

1 benos C.B. be3onacHOCTb JKU3HEAEATENBHOCTH ;| Y4eOHUK A7 By30B. — M. : Bricias
mkoia, 2008.

2 be3onacHOCTb TpyZa B XUMHUYECKOM MPOMBIIUIEHHOCTH : Yueb. mocobue / ITox pen. K.
Mapununoit. — M. : Akagemus, 2011

HNHTepHET-pecypcehbl:

1 http://window.edu.ru/ — emuHOE OKHO IOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTcKkast OHOIHOTEKA OHITANHY.



3 http://catalog.ncstu.ru/ — sneKTPOHHBIH KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefeHuil u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 9BC.
5 https://openedu.ru — OTkpbITOE 0Opa3oBaHKE

TEMA 2. BIUSHUE OITACHBIX U BPEIHBIX ®AKTOPOB HA 3/1OPOBBE.
INPAKTHUYECKOE 3AHSATHUE 2. OIEHKA PAIUAIIMOHHOM OBCTAHOBKH

He.]'lb 3aHATUA: U3YYUThb IIpaBUJia IMOBCACHHA Ha MCECTHOCTHU 3apa)K€HHOﬁ pPaanOaKTUBHBIMU
BCIICCTBAMU, B CBA3HU C BO3SMOKHBIM IPUMEHCHUEM AACPHOI'O OPYKUA.

3HaHus U yMEeHHUs, IpUodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbI
3HaTh: OCHOBBI YCIIOBHUiI 6€301acHOI 1 KOM(OPTHOH Cpezibl; OCHOBBI 00ECIIeYeHHsI COOCTBEHHON O€3011aCHOCTH

YMeTh: co3/1aBaTh U NOAJCPKUBATH YCIOBUs O€30MacHoi 1 KOM(OPTHOMH cpeibl; odecreunBaTh COOCTBEHHYIO
0€30MMacHOCTb;

Bnaners: Meronamu co3paHus U MOJICPXKAHUs yCIOBHI 0€3011acHOI N KOM(OPTHOH Cpezbl; HaBbIKAMH 00eCIeYeHUs
cOOCTBEHHOW 0€30MacHOCTH

HanmenoBanue ¢opMupyemMbIX KOMIETEHIHH

HNupexe DopMyIUpPOBKA:

VK-8 Crioco0OeH co3aBaTth U MOANCPKUBATE B IIOBCETHEBHOHN JKU3HU U B TIPO(ECCHOHATEHOM
JIeSTETHPHOCTH OE30MacHbIE YCIOBUS )KU3HEACATEIIEHOCTH ISl COXPAaHEHHS IPUPOIHOMH
cpensl, 00ecIeueHIs YCTOHYUBOTO Pa3BUTHS OOIIECTBA, B TOM YHUCIIE TIPH YTPO3e U
BO3HIKHOBEHHH UPE3BEIUAITHBIX CUTYyallni 1 BOCHHBIX KOH(DIHUKTOB

Jloka3aHa HE0O0XOAMMOCTh KOHTPOJS YPOBHS paJMOaKTUBHBIX BeLIECTB B armocdepe,
ruapocepe u nutochepe. B HacTosmee Bpems cHOpMyIMpOBaHBl OCHOBHBIE HETATUBHBIE
MOCTIE/ICTBUS BO3ACUCTBUS PAaJUAllMOHHBIX (PAKTOPOB Ha OpraHM3M 4YejoBeka. VIMEHHO mOo3TOMYy
U3Y4YECHUE JAaHHOW TEMBI SIBJISIETCS aKTyaJlbHbBIM.

TeopeTuyeckas 4acTb

30Ha paaMOAKTHMBHOIO 3apaKeHMsl — HTO TEPPUTOPHUS, MOJBEPriIAsICS 3apaKEHHUIO
pPaZMOaKTUBHBIMHU BEIIECTBAMHU B pEe3Yy/lbTaTe€ UX BBINAJACHUS IOC]IE HA3eMHBIX (MOA3EMHBIX) U
HU3KUX BO3YILIHBIX SIE€PHBIX B3PBIBOB.

[Topakarotiee nelcTBHE paTuOaKTUBHBIX BEIIECTB OOYCIOBIMBACTCS B OCHOBHOM raMMa-
u3iydeHueM. BpegHoe Bo3ieiicTBHE MOHM3UPYIOUIMX W3IYYEHHM OLICHMBAETCA 030U W3ITyYEHHS
(mo3zoii oOmyueHuss — JI), T.e. dHEprueM HTUX JIydyel, MOIJIOUIEHHONW B eauHHIle oObeMa
00JIy4aeMoro BeleCTBa. DTa SHEPrusl U3MEPseTCs B CYLIECTBYIOIINX JO3UMETPUYECKUX MpHOopax
B peHtrenax (P).

OObI4HO 103y 00JTyUEHHsI ONPEEIISAIOT 38 KaKOM-T100 MPOMEXYTOK BpeMEHH, Ha3bIBaeMbIit
BpeMeHeM 00J1yueHus (BpeMst MpeObIBaHUS JII0/Iel Ha 3apa’keHHOM MECTHOCTH).

Jns  OUEHKM WHTEHCUBHOCTH TaMMa-U3J1y4Y€HUs, MCIYyCKaeMOTO paJuO0aKTUBHBIMU
BELIECTBAMHM Ha 3apakK€HHOM MECTHOCTH, BBEIEHO IIOHATHE «MOIIHOCTh 03Bl H3IIyUYEHUS»
(YpoBeHb paauanuu). MOITHOCTH 103kl U3MEPSIOT B peHTreHax B yac (P/4), HeOombIIre MOITHOCTH
036l —

B MUJUTMpPEHTTeHax B 4ac (MP/9).

[TocTerneHHO MOILTHOCTH J103bI U3IyYeHHUH (YPOBHHU pajualun) CHUXaroTcs. Tak, MOIIHOCTH
71036l (YPOBHM paualii), 3aMEPEHHBIE YEPE3 OJIMH Yac MOCJIE HA3EMHOIO SIIEPHOTO B3phIBa, YEpE3
JIBa yaca YMEHbIIATCA BIIBOE, CIIYCTS TpH 4aca — B 4 pa3a, uepe3 cemb yacoB — B 10 pa3, a yepes
49 yacoB — B 100 pas3.

CreneHp paJuoOaKkTUBHOIO 3apaXEHUs U Pa3MeEpPbl 3apakKEHHOI0 y4acTKa PaJIHOaKTHBHOIO
clieqia Ipy SIAEPHOM B3PBIBE 3aBUCST OT MOLUTHOCTH U BUJA B3pbIBA, METEOPOJIOTMUYECKUX YCIOBHIA, a


https://openedu.ru/

TaK)Xe OT XapakTepa MECTHOCTU W TpyHTa. PasMmepsl pajMOaKTHBHOIO Clefa yCJIOBHO JENAT Ha
30HBI:

30Ha OIacHoro 3apaxeHus. Ha BHemHell rpaHuie 30HBI J03a paauanuud (C MOMEHTa
BBHITIQJICHUS PAJIMOAKTUBHBIX BEIIECTB M3 O0JIaKka Ha MECTHOCTH JIO0 IMOJIHOTO MX pacraza) paBHa
1200 P, ypoBeHs paguanuu yepe3 oJMH yac mociie B3pbia — 240 P/u;

30Ha CUJIBHOTO 3apakeHus. Ha BHemHel rpanune 30Hb1 qo3a paauauuu — 400 P, ypoBenb
paauaiuy 4epes OJIMH Jac mocie B3pbiBa - 80 P/u;

30Ha YMEPEHHOTO0 3apaxeHus. Ha BHemIHel rpanuile 30161 103a paguanuu — 40 P, ypoBeHb
paauanuy 4epes OJIMH Yac mociie B3phiBa - 8§ P/u.

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aganue 1.

B pesynbrare si1epHOTo B3pbIBa B HACEJIEHHOM ITYHKTE «A» MPOU30LLIO0 PATUOAKTUBHOE
3apakeHHe MECTHOCTU. YpoBeHb paauanuu B 12 yacoB coctaBui 120 p/4, a B 14 yacos 60 p/4.
Kakoii pexxuM 3ammThl HEOOXO0AUMO TPUMEHUTH 151 HACEICHUS.

3amanune 2

Omnpenenuts NPOIOIKUTEIBHOCTD PadoThl (hopmupoBanuii 'O Ha OTKPHITOI MECTHOCTH

(tp), ecnu ycTaHaBnMBaeTcs JOMycTuMast 1o3a oomydenus /1 gom. - 20 p. YpoBeHb paguanuu

uepe3 vac nocrne B3pbiBa (Pu1) cocranser 760 p/u., a Hauano paGoT yepes 8 4acoB MOCIIE B3PHIBA.
3ananue 3
JIroau nepexoaunsiu o OTKPHITOW MeCTHOCTHU B yKpbITHE ¢ 10 1 0 11 4. mpu ypoBHE
paguaruu 35 p/4. B 10 4. u 25 p/4. B 11 4., mocye 3Toro onu exanu Ha aBromoomie 10 11-30 1 npu
yposae pamuarmu 17 P /4, ¢ 11-30 9 no 14 4 maxogunucs B [IPY, npu ypoBHe panuarnyu Ha 14 9
1p/4. Koadhduuuent 3amuts (k3) [IPY pasen 50, (k3) aBromo6mns - 2, k3 oTkpsITOM MecTHOCTH - 1.
Kakyro 00mryro 103y 00ydeHus MoTyqriiy Jiroau — J{oomr.) - ?
3amaunue 4
B pesynbrare siiepHOTo B3pbIBa B HACEIEHHOM IYHKTE «A» MPOU30ILIO0 PAIMOAKTUBHOE
3apa’keHHe MECTHOCTU. YPOBEHb pajuanuu B 6 yacos coctaBui 110 p/4, a B 6-30 yacos 90 p/u.
Kakoii pesxuM 3aiuThl HEOOXOAMMO IPUMEHUTD JJIs1 HACEeJICHUSI.
3ananue 5
Onpenenuts NPoIOIKUTENLHOCTD paboThl (hopmupoBanuii ['O Ha OTKPHITONH MECTHOCTH
(tp), ecnu ycTaHaBIMBaeTcs AonmycTUMas 103a o0imydenus (/1 nom) - 20 p. YpoBeHb paguanuu yepes

vac nocne B3psiBa (Pu:1) cocrasnser 1200 p/u, a Hauamo paGoT yepes 24 uaca mocie B3pHIBA.

3ananue 6

JIronu naxonumuck B [IPY ¢ 6 4 1o 9 4. npu ypoBHe paananuu Ha 6 94 150 p /4., 9 4. 26

p/d., 3aTeM OHU IIUIM MEIIKOM 10 OTKPBITON MecTHOCTH 110 9-30 4. mpu ypoBHE paauanuu 12
p/4, ¢ 9-30 u. go 11 4. exanu Ha aBTOMOOWMJIE IPU YPOBHE

panuanyu Ha 11 9 2 p/u. Koadduuuent 3ammrs (k3) [IPY pasen 30,

k3 aBTOMOOWMIIA - 2, k3 OTKPBITON MECTHOCTH - 1.

Kakyto o01yro 103y oOnydeHus monydniu jJroau - J{(o6mr.) - ?

[ToBbI1IEHHBIN YPOBEHB

1. CxoNBKO CyIIECTBYET PEKUMOB 3alTUTHI?
2. Kaxkoii moka3zatens SBISETCS ONPEISIISIONINM IIPH ONPEICICHUH PEKIMA 3alTUTHI?
3. Kaxk onpenenuts CyMMapHyI0 103y BHEUTHETO O0IydeHus?

Cnucok JuTepaTrypbl, peKOMEeHAyeMblil K HCIIO0JIb30BAHUIO 110 TAHHOU TeMe
OcHoBHas1 JiuTEpaTypa:
1 Epemenko, B. /1. be3onacHocTh ®u3HeACSITEN,HOCTH : yuebHoe mocodue / B. JI. EpeMenko,



B. C. Ocranenko. — M. : Poccuiickuii rocyaapCTBEHHbBIM YHUBEPCUTET MpaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcT : 31eKTpOHHBIH // DIEKTPOHHO
oubmoteunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/49600.html

2 Coxomnos, A. T. bezonacHocts xu3HenesreabHocT / A. T. CokonoB. — M. : UaTepHeT-
Yuusepcurer Undopmanmonnsix Texaonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-

8397. — TekcT : aneKTpoHHBIH // DneKTpoHHO-0nbanoTeuHas cuctema [IPR BOOKS
[caiiT]. — URL:http://www.iprbookshop.ru/56345.html

JlonoiHUTEILHAS JIUTEpPaTypa:

1 benos C.B. be3omacHOCTb KU3HEACITEIBHOCTH : YYeOHHK 1)1 BYy30B. — M. : Bricmias
mkoJa, 2008.

2 be3omacHOCTh TpyJa B XUMUYECKOM MPOMBITIIIEHHOCTH : Yueb. mocodue / [Tox pex. K.
Mapununoit. — M. : Axkanemus, 2011

HNuTepHeT-pecypcebl:

1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEIbLHBIM Pecypcam

2h
3h

ttp://biblioclub.ru/ — 5BC «YHuBepcuteTckas OMOJIMOTEKA OHIIAWHY.
ttp://catalog.ncstu.ru/ — seKTPOHHBIM KaTaIOr aCCOMMAIIUH YJIEKTPOHHBIX OHOIHOTEK

yueOHbIX 3aBefieHui u opranuzanuii CKOO

4h
5h

ttp://www.iprbookshop.ru — 5BC.
ttps://openedu.ru — OTkpbiTOEC 0Opa3oBaHUE

TEMA 2. BIUSHUE OITACHBIX U BPEIHBIX ®AKTOPOB HA 3/1OPOBBE.

MNPAKTUYECKOE 3AHSITHUE 3. OLIEHKA BO3JEVCTBUA BPEJHBIX BEIIECTB,

COJAEPKAIIUECH B BO3JAYXE

Heap 3anusiTusi: OpraHu3oBbIBaTh M MPOBOAUTH MEPONPHUSATHS MO 3alIuTe paboTaromMX U
HACEJICHUSI OT HETaTUBHBIX BO3JACHCTBUI YpPE3BBbIYAWHBIX CHUTYallMd; OCHOBHBIE BUbI
MOTEHIIMATIBHBIX OMACHOCTEM M MX TOCIEACTBUA B MPO(ECCHOHATBHON IEATENHHOCTH U OBITY,
MPUHIIMIBI CHUKEHUSI BEPOSITHOCTH MX peajv3aliid; HAay4YUTbCS JaBaThb OLEHKY BO3JCHCTBUS
BpPE/IHBIX BEIIECTB HAa OpraHM3M 4YelloBeKa B paboyeil 30He M HAcEeNEHHBIX MYHKTaX, CPABHUTH
¢daktuueckyo gopmy ¢ I[1JIK u nate oneHky.

3HaHUA U ymeHus, npnoﬁpeTaeMble CTYACHTOM B PE€3yJabTaTEC 0CBOCHUA TEMbI

3HaTh: OCHOBHI yCIIOBHI 0e30macHON U KOM(OPTHOH Cpelbl; OCHOBHI 00ecTiedeHnsT COOCTBEHHON 06e30IacHOCTH

YMeTb: co3aBaTh U MOAJIEPKUBATH YCIOBUS Oe30macHO 1 KoM(OPTHOH cpenbl; obecredunBaTh COOCTBEHHYIO
0e30MaCHOCTb;

Bnanets

: METOoAaMM CO3JJaHHA U NOAACPIKAHUSA YCHOBI/Iﬁ 0e30macHoOu U KOM(I)OpTHOﬁ Cpeabl; HaBbIKaMU obecreueHus

coOCTBEHHOM 0€30I1aCHOCTH

HanmenoBanue (opMUpyeMbIX KOMIETEHINH

Wunexc

DopMyNnHpOBKa:

YK-8 Crnioco0eH co31aBaTh U MOJ/IePKHUBATh B IIOBCEHEBHOM KM3HU U B PO ECCHOHATILHON

JIESITeTbHOCTH 0€30IIaCHBIC YCIOBHUS )KU3HEACATEIIEHOCTH JIUIsl COXPAHEHHUS IPUPOIHOM
cpelbl, 00ecreueHIs YCTOHYMBOTO Pa3BUTHUS OOIECTBA, B TOM YHUCIIC PH YTPO3e U
BO3HIKHOBEHHH YPE3BbIUATHBIX CUTyallnii 1 BOCHHBIX KOH(INKTOB

AKTYaJlbHOCTh T€MBI. B CBSI3M C €KErogHbIM POCTOM YPOBHS 3a00JIeBa€MOCTH, OCOOYIO

aKTyaJlbHOCTh IPHUOOpETaeT OoXpaHa UX 3[0pOBBbS U CO3/JaHue Oe3omacHbIX ycnoBuM Tpyna. Ha


https://openedu.ru/

pelIeHHe ITUX 3aj1a4 HAIPaBJICHO MPUHsTHE (eaepalbHbIX 3aKOHOB «O0 OCHOBaX OXpaHbI TPYIAy,
«O0 00s3aTETPHOM COLMAIBHOM CTPAaXOBaHWU OT HECUACTHBIX CIIy4yacB Ha IPOU3BOJCTBE U
npodeccHoOHaIbHBIX 3a0oneBanuii» u TpynoBoro koxekca PD. DTH NOKYMEHTHI MPEANUCHIBAIOT
MMpOBCACHHUC Ha BCCX IMNPCANPUATHAX, HE3aBUCUMO OT (bOpM CO6CTB€HHOCTI/I, IIPOBCACHUC
arTecTalu paboYMX MECT MO YCIOBHSAM Tpyla. ATTecTanus pabOo4yux MECT SIBISETCS CHUCTEMOM
aHaJM3a ¥ OLIEHKU pabouuX MECT AJIS IUTAHUPOBAHUS M IPOBEICHUS MEPONIPHUATUIN O YITYUIICHHUIO
YCIIOBHHU TpyZAa, cepTUGHKAHMU paboT Mo OXpaHe Tpyda, 0OOCHOBAHHS IMPEIOCTABICHUS JIbIOT U
KOMIICHCAIH, pereHus BOIIpOCa 0 CBSI3U 3a00JeBaHus C npodeccueit.

TeopeaneCRaﬂ 4acTb

Hdns  oOecrieueHHsT JKU3HEACATENBHOCTH 4YelloBeKa HEOoOXoauma BO3IYIIHAs — cpena
OTIpEACNICHHOTO KAayeCTBEHHOTO0 W KOJMWYECTBEHHOro cocTaBa. HopmamnbHBIM Ta30BBI cOCTaB
BO3yXxa cienyromuid (00.%): azor - 78,02; kucnopon - 20,95; yranekucinsiit ra3 -0,03; apros, HeoH,
KPUIITOH, KCEHOH, PaJIOH, 030H, BOJIOpoA - cymmapHo 110 0,94. B peaJbHOM BO3IyXe, KpOME TOrO,
COJIEpKaTCsl Pa3jIMYHbIe MPUMECH (IIbLIb, T'a3bl, Hapbl), OKA3bIBAIOLIME BPEIHOE BO3JEHUCTBHE HA
OpraHH3M YeJIOBeKa.

OcHoBHOW (hHU3MYECKON XapaKTEPUCTUKON MpuMecell B aTMOC(HEPHOM BO3IyXEe M BO3IyXE H
BO3JlyX€ MPOU3BOACTBEHHBIX ITOMEIICHUN SBISETCd KOHIEHTpallMs Macchl (MI) BeIllecTBa B
eauHuIEe 00BEMa (M3) BO3/yXa IPU HOPMAJIbHBIX METEOPOJIOTHYECKUX YCITOBUSIX.

OT BHJa, KOHLEHTPALIUU MPUMECEH U IIUTENbHOCTH BO3ACHCTBUS 3aBHCUT MX BIMSHHUE Ha
IIPUPOJIHBIE OOBEKTHI.

I[IAK - MakcumanbHas KOHIEHTpAIUsi BPEIHBIX BEIIECTB B BO3JyXe , OTHECCHHAs K
OIIpECICHHOMY BPEMEHHM OCPEIHEHUs KOTopas IpH MEpUOJUYECKOM BO3ACUCTBUM WM Ha
MPOTSHKEHUH BCEH JKU3HM YEIOBEKa OKa3bIBA€T HU HA HEro, HU Ha OKPYKAIOIIYIO CPEy B IEJIOM
BpPEHOTO BO3/IEHCTBUS (BKJIIOYAsI OTAAJICHHBIE TIOCTIECTBHSA).

Copep:xaHue BpEIHBIX BEIIECTB B aTMOC(EPHOM BO3/1yXe HACENEHHBIX MECT HOPMUPYIOT IO
cnucky Munzapasa Ne3086-84, a 1y Bo3ayxa paboueit 30HbI MPOU3BOJACTBEHHBIX MTOMEIICHUH - TI0
I'OCT 12.1.005.88.

[IpenenbHO HOMyCTHMBbIE KOHUEHTPALUU 3arpsA3HSAIONINX BELIECTB B aTMOC(EPHOM BO3IyXe
HACEJICHHBIX IMYHKTOB HOPMUPYIOT IO MaKCUMAaJIbHOM Pa30BOW U CPEAHECYTOYHOM KOHUEHTpPALUH
MIPUMECEH.

[I/IKTax - ocHOBHasi XapaKTepUCTUKAa ONAaCHOCTH BPEJHOTO BEIIECTBA, KOTOPAsl yCTAaHOBJIEHA
JUIS TPeAYNpeKIeHUs] BO3HUKHOBEHHUs peIEKTOPHBIX pPEaKIMii 4deroBeka (ONIYyIIeHHE 3amaxa,
CBETOBAsI YyBCTBUTEIBHOCTb U T.J.) IPU KPAaTKOBPEMEHHOM Bo3jelcTBUU (He Oonee 30 MUH).

ITJIK BpenHBIX BELIECTB B BO3AyXe paboueil 30HBI - 3TO Takas KOHIICHTpAIUs, KOTOpasi Mpu
€XKEeTHEeBHOM BO37eiicTBUU (HO He Ooiyiee 41 4. B HeNEN0) B TEUEHHE BCETO paboOyvero craxka He
MOXKET BBI3BaTh 3a00J€BaHUIl WM OTKJIOHEHHH B COCTOSHUHM  3JIOPOBbS  UEJIOBEKa,
0oOHapyKMBaeMbIX COBPEMEHHBIMU METOJAMU HCCIEIOBAaHUM B MepHOJ] padOThl WM B OTIEIbHbBIE
CPOKH >KM3HU HACTOSIIIETO U MOCIEAYIOMINUX TOKOJICHH.

Bonpocs! u 3aganus:
ba3o0BbIi1 ypoBeHB
1. 3anucaTth UCXO/IHBIE JAHHBIE B COOTBETCTBUHU C BAPUAHTOM.
2. Ucnonb3yst Tabmuiy 2, COAEpKaIlyl0 BBIOOPOYHBIC CBEICHHS W3 HOPMATHBHO-TEXHUYECKOM
JOKYMEHTAINH, 3alIOJTHUTH Ta0iuily 1 B COOTBETCTBUH C BAPUAHTOM 3aaHUSI.
3. Cnenatpb BBIBOJI O COOTBETCTBUU HOPMaM COJEP>KaHUS KaXJ10r0 U3 BELIECTB.
4. ITognucath OTYET U CIATh MPEMOIABATENIO.
Tabmuma 1 — @opma mpeacTaBIeHUS UCXOTHBIX JAHHBIX ¥ HOPMATHBHBIX 3HAYCHHH COJEpIKAHUSI
BPE/IHBIX BEIIECTB B BO3/AyX€

CootBeTcTBHE HOpMam
Ka)XJIOTO M3 BEIIECTB B
OTJENBHOCTH

KonneHnTpanus BpeTHOTO BEIIECTBA,
MI/M

BO31€el

o
= =

Bapuan
Bemect
TN\JIaCT
OITaCHO
cTH
HHOCTH




@aktnu| B |MakcumMm | Cpenne B B Bo3nyxe
ecKkasi |BO3/yX | @JIbHO |CyTOYHA BO3/YyXe€ HaCEeJIeHHbIX
e pa3oBas A paboueit IIYHKTOB IIPU
paboue| _ 30 >30 30HBI BpPEMEHU
1 30HBI BO3JICUCTBUSA
MUH MUH <30 30
MUH MUH
Azota 0,5 2 0,085 0,04 2 0 <[TAK | >IIAK | >ITAK
JTMOKCH]T + - -

Ta6muna 2 — [IpesienbHO TONyCTHMbIEe KOHIIEHTPALlMU BPEIHBIX BEIIECTB B BO3AYXE, MI/M°

BemecTBo B Bo3nyxe B BO311yXx€ HaceneHHbIX IyHKTOB Knacc  [Ocobenno
piii;?ﬁ MaxkcumanbHO CpennecyTouHas; OTACHOCTH CTI:I
paszoBasi; BO3/JECHCTBUE Bowjfcm
BozzercTue < 30 > 30 MuH
MUH

A30Ta THOKCH]I 2 0,085 0,04 2 0]
A30oTa OKCUJIBI 5 0,6 0,06 3 O
A3oTHAas KHCI0Ta 2 0,4 0,15 2 -
AkposnenH 0,2 0,03 0,03 3 -
AIIOMHUHHS OKCHU]T 6 0,2 0,04 4 D
AMMuak 20 0,2 0,04 4 -
Aneron 20 0,2 0,04 4 -
Adpo30Th BaHATUS 0,1 - 0,002 1 -
MIEHTOOKCH/IA

benson 5 15 0,1 2 K
Bunwumnanerar 10 0,15 0,15 3 -
Bonbdpam 6 - 0,1 3 )
BonbsdpamoBsiit 6 - 0,15 3 )
aAHTUAPHU]T

I'excan 300 60 - 4 -
JluxnopaTan 10 3 1 2 -
Kpemuus quoxcun 1 0,15 0,06 3 (6))
Kcunon 50 0,2 0,2 3 (0))
Metanon 5 1 0,5 3 -
O30H 0,1 0,16 0,03 1 O
[Momumpornmnen 10 3 3 3 -
Pryts 0,01/ - 0,0003 1 -

0,005




CepHas kuciora 1 0,3 0,1 2 -
CepHucTbIit 10 0,5 0,05 3 -
aQHTUJIPH]T

Cona 2 - - 3 -
KaJILIIUHUPOBAHHAS

ComnsiHast KUCIIOTa 5 - - 2 -
Tonyon 50 0,6 0,6 3 -
VYriepona okcua 20 5 3 4 (6]
denon 0,3 0,01 0,003 2 -
dopmaitbieru 0,5 0,035 0,003 2 0, A
Xiop 1 0,1 0,03 2 0]
Xpoma okcumg 1 - - 3 A
Xpoma TPUOKCH/]T 0,01 0,0015 0,0015 1 K, A
[lemenTHas bLIb 6 - - 4 o
OTUIeHINaMUH 2 0,001 0,001 3 -
OtaHon 1000 5 5 4 -

[Ipumeuanue: O — BemiecTBa ¢ OCTPOHANIPABICHHBIM JIEHCTBUEM, 32 COJIEPIKaHUEM KOTOPBIX
B BO3/1yXe TpeOyeTcs aBTOMAaTHUECKUI KOHTPOJIb; A — BelllecTBa, CIOCOOHBIE BbI3BATh
ajepruueckue 3a00yeBaHMsl B IPOU3BOJICTBEHHBIX ycinoBusX; K — kanueporens:, @ — aspo3onu
MPEUMYILIECTBEHHO (PUOPOTeHHOr 0 1eHCTBHSL.

Tabmmia 3 — Bapuants! 3aganms

% BemectBo E g % BemecTtBo % % g BemecTtBo G:é g
= S5 | & S5 | 2 5 g
S g S g S g
1 2 3 4 5 6 7 8 9
Denon 0,001 AmMMuak 0,01 AkponeuH 0,01
A30Ta OKCHUIBI 0,1 Aneron 150 Huxnopatan 4
VYrnepoaa okcua 10 benzon 0,05 Xmop 0,02
01 Bonbshpam 5 02 O30H 0,001 03 Yraepona 10
OKCH/T
[Monumpornminexn 5 JuxmnopaTan 5 CepHuUCTBIH 0,03
aHTUAPU]T
Aneron 0,5 denon 0,5 Xpoma okcumg 0,1
O30H 0,01 DTUIIOBBIA 150 Azora mnokcun | 0,04
04 05 CIupT 06
MeTroBbIi 0,2 CepHHUCTBIN 0,5 CepHucThbIit 0,5




CIHUPT AHTUAPU] aHTUAPU]L
Kcuon 0,5 O30H 0,01 Xpoma oKcu 0,2
A3oTa TMOKCHU 0,5 Cepnas 0,05 AMMuak 0,5
KHUCIIOTa
dopmabIeru1 0,01 Comngnas 5 Pryth 0,001
KHCIIOTa
Tomyon 0,05 VYriepona 15 AkpoiienH 0,01
OKCHJI
AKkpoiienH 0,01 AueroH 0,3 Meranon 0,3
JuxnopaTtan 5 denon 0,005 Dra”on 100
O30H 0,01 ®opmanpaernn | 0,02 LlemenTHAs 200
MbLJIb
07 08 09
VYriepona okcun 15 [Tonunponunexn 8 VYraepona 15
OKCH]I
dopMaibaerua 0,02 Tonyon 0,07 Pryth 0,001
Bonbdpam 4 Bunumnanerar 0,15 Keunnon 0,5
AMMUak 0,5 A3oTa THOKCH]T 5 Xnop 0,02
A3oTa THoKCcH 1 O30H 0,001 Xpoma 0,1
TPUOKCH/T
BonbdpamoBsiii 5 Cona 1 Aspo3051b 0,1
AHTUAPU]T KaJIbIIMHUPOBAH BaHaINsA
10 11 | Had 12 | meHTaokcuaa
Xpoma OKCHUI 0,2 JuxiopaTan 5 Yriepona 10
OKCH/I
O30H 0,001 Yriepona 10 A3oTa THOKCH]T 1
OKCH/I
JuxmopaTan 5 Pryth 0,001 O30H 0,1

I1oBbIIIEHHBIN YPOBEHD

1 Iepeuncaure BUABI IpeieNbHO TOMycTUMBIX KoHUeHTpami (IT1K).

2 Jlaitite onpeaeneHue MakcuMmainbHo pazoBon [TJIK.

3 Haiite onpenenenne cpeanecyrounont 11JIK.

4 Jlaiite onpenenenue [1/IK BpenHbIx BemecTs B BO3ayxe paboueii 30HBbI.

5 KakuM JOKYMEHTOM HOPMHUPYETCS COIep)KaHUE BPEAHBIX BEIIECTB B BO3AyXe padoueil 30HbI
MPOU3BOJACTBEHHBIX TOMEILICHHI?

6. KakuMm 1OKyMEHTOM HOpPMHUPYETCS COJIepXKaHHE BPEAHBIX BEUIECTB B aTMOC(EPHOM BO3IyXe
HAaCeJEHHBIX MeCT?

Cnmcok JuTeparypbl, peKOMeHAyeMblil K HCI0Jb30BAHUIO M0 JAHHOM Teme
OcHoBHas1 JiuTEeparypa:

1 Epemenko, B. /1. be3onacHocTh ®u3HeAeITEN,HOCTH : yueObHoe mocodue / B. /1. EpeMenko,
B. C. Ocranenko. — M. : Poccuiickuii rocyapCTBEHHbIM YHUBEPCUTET MpaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcT : 31eKTpOHHBIH // DIeKTPOHHO




oubamoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Coxomnos, A. T. bezonacHocts xusHenesreabHocT / A. T. CokonoB. — M. : UaTepHeT-
Yuusepcurer Undopmanmonnsix Texnonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — TekcT : aneKTpoHHBIH // DNeKTpoHHO-0nbInoTeuHas cuctema IPR BOOKS :
[caiiT]. — URL:http://www.iprbookshop.ru/56345.html

JlonoHUTEILHAS JIUTEpPaTypa:

1 benos C.B. be3omacHOCTb KU3HEACITEIBHOCTH : YUeOHUK /Tl By30B. — M. : Bricmias
mkoJa, 2008.

2 be3omnacHOCTh TpyJa B XMMHUYECKOM MPOMBIIIEHHOCTH : Yue0. mocobue / [Tox pex. K.
Mapununoit. — M. : Axkanemus, 2011

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — eauHOE OKHO JOCTYIa K 00pa30BaTEeIbLHBIM Pecypcam
2 http://biblioclub.ru/ — 3BC «YuuBepcuTerckas 6MOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTaaor acCoHAINN JIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

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

TEMA 2. BIUSHUE OITACHBIX U BPEIHBIX ®AKTOPOB HA 3/1OPOBBE.

IMPAKTUYECKOE 3AHATHUE 4. OCHOBBI ®U3HNOJIOTUN U TPYIA.
KOM®OPTHBIE YCJIOBUSA KUSHEAEATEJABHOCTHU

He.]'lb SAHATUA: U3YUYCHUEC Q)aKTOpOB, OKa3bIBAOIIHX BJIUAHNUEC HA 300POBLC YCIIOBCKA.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI
3HaTh: OCHOBBI YCIIOBHUIT Oe3011acHOI 1 KOM(OPTHOH Cpezibl; OCHOBBI 00eCIIedeH st COOCTBEHHON O€3011acHOCTH

YMeTh: co3/1aBaTh U HOAJICPIKUBATE YCIOBUs 0€30MacHO U KOM(OPTHO# cpejibl; 0beceunBaTh COOCTBEHHYIO
0€e301acHOCTb;

Brnanets: MeTomamu CO3AaHUsI U MOJICPKAHUSI YCIOBHIA 0€301aCHO U KOM(BOPTHOH Cpe/ibl; HAaBBIKAMH 00ECIICUCHNUS
COOCTBEHHOH 0€30MaCHOCTH

HaunmenoBanue (opMupyeMbIX KOMIETEHIHH

WNunekc DopMynHpOBKa:

VK-8 Crioco0eH co3/1aBaTh 1 NOACPKUBATH B TIOBCETHEBHOM KU3HU U B MPOPECCHOHATHHON
JIESITeIBHOCTH 0€30MaCHBIC YCIOBHUS KU3HEACITEIBHOCTH ISl COXPAHEHHSI TPUPOIHOMN
cpensl, 00ecreueH s YCTOHYMBOTO Pa3BUTHS O0IIECTBA, B TOM YHUCIIE TIPH YTPO3e U
BO3HMKHOBEHHH YPE3BbIUATHBIX CUTyallnii 1 BOCHHBIX KOH(INKTOB

AKTyaJqbHOCTh MpOOJEMBI COBEPIICHCTBOBAHUS OpraHU3allMd TpyJa B COBPEMEHHBIX
YCIOBHUSAX  MOBBIINIAETCS  BCIEACTBHE  OOOCTpPEHHS  MpOOJIeMbl  TPYJIOBBIX  PECYypCOB,
KOTI'/la HapallluBaHue 00beMa MPOU3BOJACTBA JOJKHO MPOUCXOJUTh TNPU HEU3MEHHOM Win
Ja’ke COKpAIaroIIeCsl YUCIIEHHOCTH — paboTtaromux. Takum  o0pa3oM,  pelieHHe  BOIPOCOB
COBEpIICHCTBOBAHUS OpraHM3allMd TpPyAd, HANpaBlIE€HHBIX Ha TNOBbIIIEHHE 3(P(HEKTUBHOCTH
MCTOJIb30BaHUS pabovell CHIIbI, SKOHOMHIO 3aTpaT TPYAa, COKpAIlEHUE MOTeph pabovyero BpeMEeHU
U ONpEleleHWe OCHOBHBIX HAMNpaBICHUH €€  YJIy4dlleHUs, CIOCOOCTBYIOLIMX  POCTY
MPOU3BOUTENIFHOCTH TPyJa, TMPEACTABIACTCS aKTyalbHBIM B HAy4YHOM U MPAKTUYECKOM
OTHOILICHHH.


https://openedu.ru/

TeopeTuyeckas 4acTb

XapakTep U OpraHu3anus TPYAOBOH JNEATEIbHOCTH OKa3bIBAalOT CYLIECTBEHHOE BIMSIHHE Ha
U3MeHEeHHEe (PYHKIIMOHAIBHOE COCTOSHUS OpraHu3Ma 4eaoBeKa.

MHuoroo6pa3abie GOpMbI TPYAOBOH NEATEIHHOCTH NEIATCS HAa (QU3MYSCKUN M YMCTBEHHBIN
TpYyA.

Du3zuyeckuii TPYA XapaKTEpU3yeTcs B IIEPBYIO OUEPEb MOBBIIIEHHON HAarpy3Koi Ha ONOPHO-
JIBUTaTeNIbHBIN annapar, U ero GyHKIHOHAIbHbBIE CUCTEMBI, 00ECIIEUMBAIOIINE €TO JESTEIbHOCTD.

JIOCTOMHCTBA: pa3BUBACT MBIIICYHYIO CHCTEMY, CTUMYJIHPYeT OOMEHHBIE IPOIIECCHI.
Henocratku: coumanbHas HedI(PHEKTUBHOCTb, CBsS3aHHAas C HU3KOH IPOU3BOAUTENILHOCTBIO,
HEOOXO/MMOCTBIO BBICOKOTO HAmpsDKEHUS (U3MYECKUX CHI U TOTPEOHOCTHIO B ITUTEIHLHOM
otabixe (10 50% pabouero BpeMeHH).

Ymcmeennvii mpyo — oObenuHseT pabOThl, CBA3aHHBIE C NPUEMOM U TepepaboTKoN
uHpopmanuu, TpeOyroleil MperuMyIeCTBEHHOr0 HaNpsKeHHUs CEHCOPHOIro ammapara, BHUMaHUS,
NaMsTH, aKTUBU3AIMK IPOLECCOB MBILIUIEHUS, SMOLMOHAIbHON cepbl. HenocTaTku: runokuHesus
— 3HAQUUT CHIKEHHE [BUTaTeIbHOW AaKTUBHOCTH YEJIOBEKa, MPUBOJAIIEE K YXYALICHUIO
PEaKTUBHOCTHU OpPraHM3Ma U MOBBIILIEHUIO SMOIIMOHAIBHOIO HalpsDKeHUs. [liurenbHas yMCTBEHHAs
Harpyska OKa3blBaeT yrHETalollee BIUSAHUE HAa ICUXUYECKYIO 1S TeIbHOCTh!

- YXyIIaTes GyHKIUKA BHUMaHUS (00beM, KOHIICHTPALIUs, IEPEKIIIOYCHHE),

- namsITH (KpaTKOBPEMEHHOMH, TOJITOBPEMEHHOI),

- BOCHPUATHUS (TIOABIISETCS YUCIIO OLINOOK).

B coorBerctBMM C cymiecTByromeld (hU3MOIOTMYECKOM  Kiaccudukanuen mpyoosoti
desmenbHOCmU MOXHO BBIJICTTUTH CIEIYIOLINE hopmbl:

1. popmbl, TpeOyrole 3HAYUTEIBHONH MBIIIEYHOM aKTUBHOCTH;

2. MEXaHW3UpOBaHHbIE (QOpPMBI TpyAa, CBA3aHHBIE C  TOJYyaBTOMAaTHMYECKUM, U
aBTOMaTHYECKHM ITPOU3BOJICTBOM;

3. rpynnoBbie popMbI TpyAa (KOHBEHEPHI);

4. hbopMbI Tpyla, CBSA3aHHBIE C IUCTAHLIIMOHHBIM YIIPaBJICHUEM;

5. (hbopMBI UHTEJUIEKTYaIbHOTO (YMCTBEHHOT'0) TPYJa.

TsokecTh M HampsHDKEHHOCTh  TPyZa XapaKTepu3yeTcs CTeNeHbl0 (YHKLIHMOHAIBHOIO
HanpspKeHus opranusma. HampsbkeHue MoXeT ObITh SHEPreTUYECKUM, 3aBHCSIIUM OT MOLIHOCTH
paboThl — MpH (PU3MYECKOM TPyJe, U IMOIMOHAIBHBIM — MPU YMCTBEHHOM TpyZAE, KOTJa HMeeT
MecTo MH(OpMaIMOHHAs ITeperpysKa.

Qusuyeckas maxcecmsb mpyoa —3TO Harpy3ka Ha OpraHusM Ipu Tpynae, Tpedyromias
MIPEUMYLIECTBEHHO MBIIIEUHBIX YCHWJIMH M COOTBETCTBYIOIIETO JHEPreTHYECKOro oOecledeHusI.
Knaccudukanusa tpyna mo TSKECTH TNPOU3BOJAUTCS IO YPOBHIO 3HEprosarpar ¢ y4éToM BHja
Harpy3kH (CTaTudeckas WK AMHAMHUYECKas) U Harpy>kKaeMbIX MBbIIIILI.

Hanpumep: pabota, TpeOyromias Hax0x/AeHHs paboTaroIIero B CTaTHYECKON 1T03€

- 10-25% pabouero BpeMeHM - XapakTepusyeTcs Kak paboTa cpeaneit Tsikectu (172-293
JIx/cex);

- 50-100% pabouero BpemeHHu — Tskénast pabota (3HepreTuyeckue 3arparsl — 293Dox/cex).

Jlunamuueckas paboTa — MpOLEcC COKPAILEHHUS MBI, TPUBOISIINNA K TEPEMELICHHUIO Ipy3a,
a TaKKe caMoro Teja YeJIOBeKa UM €T0 YacTH B IPOCTPAHCTBE.

Ecnu makcuManbHas Macca rpy30B, IOAHUMAEMbIX BPYUHYIO, HE IPEBBIILIACT

- SKT 1751 )KeHIUH, U 15 KT as MyX4uH - nérkas padota (mo 172 [Ix/cex);

- 5-10 kr st sxeHMH U 15-30 Kr 1151 My>)KUUH — CpeIHeN TSHKECTH;

- cBbie 10 kr quist skeHIuH 1 30 Kr 1St My>XYUH — TsDKeTasl.

Hanpsioicénnocms mpyoa xapakTepusyeTcss dYMOITMOHAIIBHOW HArpy3KoW Ha OpraHu3M TpH
TpyAe, TpeOylolmeM TNPEeUMYIIECTBEHHO WHTEHCUBHOM paboThl MoO3ra 10 TOJIYYEHUIO U
nepepaborke nHGopmanuu. [Ipu oneHke creneHH HaNpsHKEHHOCTH YYUTBIBAIOT 3PTOHOMHUYECKUE
IIOKAa3aTeIN: CMEHHOCTb TPYJa, 1103y, YUCIIO IBUKEHUH, U T.II.



VYpoBeHb 3HEPro3aTpaT MOXKET CIY)XUTb KpUTEpUEM TSDKECTM U HANpsKEHHOCTH
BBITIOJIHAEMON PAa0OTHI, KOTOPBI MOXHO OIPEACIUTh METOJIOM IOJHOIO Ta30BOr0 aHaln3a
(yuuThiBaeTcsi 00beM NOTPEOJIEHUS KUCIOPOia U BBIACICHHUE yrileKucaoro rasa). C noBbllIeHUEM
TSOKECTH TPYyZa 3HAUUTEIBHO TOBBIIIACTCS MOTPEOICHHE KUCIOPOJa U KOJIMYECTBO PACXOTyeMOM
SHEPIUH.

Kiuacenpukanus yciaoBuii Tpyaa.

B coorBerctBMHM ¢ rurueHuueckoi kimaccudukammein tpyma (P.2.2.013-94) ycrosus
mpyoa NOJPA3NIENAITCS Ha 4 Kiacca:

|. — Onmumanvnvle - o00ecneunBalOT MAKCHUMalbHYIO IPOU3BOAMTENBHOCTh Tpyla H
MUHHMAJIbHYIO HANPsHDKEHHOCTH OpraHu3Ma 4eJIoBeKa.

OntuManbHble HOPMAaTHBBI YCTAHOBJIEHBI Ul IapaMeTpPOB MHUKpOKIMMara U (pakTopoB
TpyaoBoro mpouecca. s apyrux ¢akTOpoB YCIOBHO NPUMEHSIOT TaKUe YCIOBHS Tpyla, IpU
KOTOPBIX YPOBHHU HEOJIaronpHusATHBIX (PaKTOPOB HE NMPEBBIILAIOT IPUHATHIX B KauecTBe 0€30IacHbIX
U1l HACEJICHUSI.

Il. — Jonycmumsie ycnoBus TpyAa XapaKTE€pU3YIOTCS TAKMMU YPOBHIMM (DAKTOPOB Cpeibl U
TPYAOBOTO TpoOIecca, KOTOPhIe HE MPEBBIMAIOT YCTAHOBICHHBIX TMTHEHUYECKUMH HOPMAaTHBaMHU
11 pabo4YMX MECT.

W3veHeHnss (QYHKIIMOHAIBHOTO COCTOSIHUSI OpraHW3Ma BOCCTAaHABIMBAIOTCS BO BpeMs
periIaMeHTHPYEeMOro OTAbIXa WM K Hauyaly CIEAyIolled CMEeHbl, OHM He JOJDKHBI OKa3bIBaTb
HeOJIaronpusaTHOE BO3/ICHCTBHE B OMMKAUIIIEM, 1 OTAAJIEHHOM IEPHO/IC Ha 30POBBE pabOTAIOIIEr0
WIH €ro MOTOMCTBO.

I1l. Bpeousie ycnosuss mpyoa XapakTepU3yrOTCS YPOBHSIMM BpEAHBIX IPOU3BOJICTBEHHBIX
(bakTOpOB, MPEBHIIAOIIMMA TUTHEHUYECKUE HOPMATUBBl M OKAa3bIBAIOIIMMHU HEOJIaronpusiTHOE
BO3/ICHCTBUE HAa OPTaHU3M PabOTAIOIIETO U/ UK €r0 TIOTOMCTBO.

IV. Dxcmpemanvhovie VCA08UsL mpyoa XapaKkTepUu3yrTcs TaKUMHU YPOBHSIMU
MIPOM3BOJICTBEHHBIX (PaKTOPOB, BO3JEHCTBUE KOTOPBIX B T€UEHHE pabodeil cMeHbl (WK e€ 4acTH)
Co3aéT yrpo3y Uil OJKW3HH, BBICOKMH PHUCK BO3HHUKHOBEHMS TSDKEIBIX (OPM  OCTPBIX
MPOGMIAKTUIECKUX TTOPAKESHUH.

IlepBble 2 ki1acca COOTBETCTBYIOT O€30MAaCHBIM YCIOBUSAM TpY/a.

Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHB

3amanne 1. Paccuutarh TpeOyemyr0 MPOU3BOJUTEIBLHOCTh MO BO3AYXY BEHTHIIALIMH IS
JAHHOTO MoMeleHus. JlaHHbIe U1 pacueTa B34Th U3 TaOIUIIHI 3.
Tabauya 1 — Bapuanmul 3a0anuii

ITocnenHsas
udpa mudpa

[Ipennocneanss

Hmaa A, M widpa mHdpa

[MIupuna, B, M BricoTa, M

(e}
~

2,7

2,8

2,6

2,5

3,0

2,9

2,8

2,7

2,6
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~N|OO|O (N[O N|o|©
QOO |INO|OTBA(WIN|F-
O|IN|O|OIO (N |01

2,5

IIpumeuanue. J[lng omnpenenenuss TpeOyeMoil MPOM3BOAUTENBHOCTH  HEOOXOIMMO
paccuuTaTh ABa 3HAYEHUS BO3AYyXOOOMEHA: IO KPaTHOCTH M ITO KOJIMYECTBY JIIOACH, IOCIE Yero
BbIOpaTh OoJIbIIIEE U3 ATUX JIBYX 3HAUYCHUH.



PacueT Bo31yx000MeHa 10 KpaTHOCTH:
L =n-Sh,
rae L — TpeGyemast MpOM3BOAUTEIBHOCTh PHTOYHON BEHTHISIIAN, M°/4;
N — HOpMHpYyeMasi KpaTHOCTh BO31yX000OMEHA: JIJIsl KWIIBIX TIOMeIIeHui n = 1, 11t opucos N = 2,5;
S — mWIOmA/b MOMCIICHHS, M;
h — BeICOTA TTOMEIIEHUS, M;
PacueT Bo31yx000MeHa 110 KOJUYECTBY JIIOIEH:
L=N- LHOva
rae L — TpeGyemast pOM3BOAMTEIBHOCTh PUTOYHON BEHTHISIIAN, M /4;
N — KoJIMYeCTBO JIIOJIEN;
L.opn — HOpMa pacxozia BO3yXa Ha OJHOTO 4eJI0BeKa:
B cocTosiHnH mokost — 20 M°/4; pabota B oduce — 40 M*/a;
npu Gu3HUecKoi Harpy3ke — 60 M/,
PaccuntaB HeoOXOAMMBIH BO3MyXOOOMEH, BBIOMpAaeM BEHTWISATOP WIM MPUTOYHYIO
YCTaHOBKY COOTBETCTBYIOLIEH MPON3BOAUTEIBHOCTH.
3ananue 2. Pacuer omacHOCTH MOPAKEHUS JIEKTPUUECKUM TOKOM
[IpoBecTu pacyer OacHOCTH MOPAXKEHUS IIEKTPUUECKUM TOKOM IPU BOSHUKHOBEHMH 111arOBOTO
HaIpPsDKEHUS, €CJIN JaHbl: pACCTOSHUE 710 3a3€MJIUTEIS X, TUI TPYHTA U TOK 3aMbIKaHUS Ha
3emuIto. JlaHHbIe [U1s pelIeHus 3a7a4uu B3 Th U3 TaOIuULbl 4.

Tabnuya 4
[Tocnenuss mudpa IIpeanocnenusis | Paccrosiaue mo Tox 3aMbIKaHUSA
Tumn rpyHra
mmdpa nuppa mudpa | 3azemnmTens X, M | Ha 3emiio |, KA
1 CYTJIMHOK 1 4 3
2 IECOK 2 10 4
3 rJIMHA 3 20 10
4 Topd 4 15 8
5 HU3BECTHSIK 5 16 9
6 CKaJIMCTBIN TPYHT 6 8 5
7 CYTJIMHOK 7 9 3
8 MECOK 8 10 6
9 IIMHA 9 7 11
0 Topd 0 25 12

IIpumeuanue. [Ipu pacuere npumenseTcs GopMyia JUIst ONpeaeIeHNs [1aroBoro
HaIpPsDKEHUS:

U _dsp Jyep _Jyepf1 1

Moomex, 2mex, 27 \x, x,)

rae |, — Tok 3aMBIKaHUs Ha 3eMITI0, A;

X1 — PpacCTOsSTHHUE OT YEJIOBCKA 4O 30HbI PACTCKAHU TOKA,
X2 = a + X1, TJI€ a — JJINHA I11ara 4YeJIOBEKa,

p — YACJIBbHOC COIIPOTUBJICHUC I'PYHTA, Om M.

[ToBbI1IEHHBIN YPOBEHB

3aganue 1. Pacuyer ocBelieHusi B IOMeIeHUH

PaccuutaTe o00II€e OCBEIICHWE TOMEIICHHs, €CIM JaH pa3Mep TOMEIICHHs — JJINHA,
IIMPUHA U BBICOTA; PACCTOSHHE CBETWIBHHUKA OT MEPEKPHITUS Ny, BEICOTa pacyeTHOH MOBEPXHOCTU
Haa mosioM hg, a KO3 GUIIMEHTHI OTPaKEHHUS TIOBEPXHOCTH MMOMEIICHHS CIIEAYIOMIHE: MOTONKa /3,
creH [, K0O3QUIMEHT 0TpaKeHHs paCYETHON NMOBEPXHOCTH [3,. BbIOpaTh TUI CBETUJIBHUKA U THUII
JIAMIIEL.

JlanHbIe 1S perieHus 3aa49M B3sTh U3 TAOJUIIBI 5 COTJIACHO TOCIICIHEH M MPEAoCiIeIHeN

mudpam mudpa.




Tabauya 2 — Bapuaumol 3a0anuti

Hocneanss Pazmep h h [Ipennocnenuss 0 0 0
;i‘g)g 21 MTOMEIICHUS P M oM nudpa mudpa P % Per % Py %
1 10x10x5 2 0,5 1 50 30 10
2 12x12x5 1,5 0,2 2 55 25 8
3 12x12x6 2,2 0,3 3 45 28 15
4 10x10x3 2,4 0,2 4 35 30 9
9) 8x8x3 2,6 0,4 5) o4 24 11
6 10x10x4 2,8 0,25 6 53 22 12
7 12x12x4 3 0,35 7 52 20 13
8 10x10x3,5 2 0,5 8 48 32 9
9 12x12x3 1,5 0,35 9 46 15 8
0 8x8x3,5 1,8 0,2 0 38 26 7
[Ipumeuanue. OnpenesisieMm pacuyeTHbIN CBETOBOM NOTOK 10 Ggopmy.ie:
o _Euk Sz
J N . 77 ’

rae @, — CBETOBOM MOTOK OJHOTO CBETUJILHUKA, JIM;

K; — ko3 durmeHT 3anaca, HgHHHMaeM paBHbIM 1,5;

S — mIomaas MOMENIEHHUA, M”,

Z — K03(PPUIHEHT, YYUTHIBAIONINN OTHOIIEHUE CPEIHEH OCBEUIEHHOCTH K MUHUMAJIbHOM, IJif
JIFOMUHECIIEHTHBIX JIamn paBeH 1,1.

E,, — HOpMUpyeMasi OCBEIIEHHOCTbD, JIK.

Cnucok IuTepaTypsbl, peKOMeH/1yeMblil K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHasi iuTEpaTypa:
1 Epemenko, B. Jl. bezonacHocTs ku3HeneATeIbHOCTH : yueObHoe mocodue / B. [I. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocyJapCcTBEHHBIN YHUBEPCUTET IpaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcT : 2eKTpOHHBIH // DIEKTPOHHO
oubnuoreynas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 CokouoB, A. T. bezonacHocTs xu3neaearensHoctu / A. T. Cokonos. — M. : HTepHeT-
Yuausepcuter Uadpopmanmonnsix Texnomoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : 21eKTpOHHBIH // DaekTpoHHO-01OIMoTeuHast cuctema IPR BOOKS :
[caitr]. — URL:http://www.iprbookshop.ru/56345.html

JdomosiHUTEIbHAS JIUTEpATYypa:

1 benos C.B. be3onacHOCTb JKU3HEAEATENBHOCTH ;| Y4eOHUK A7 By30B. — M. : Bricias
mkoia, 2008.

2 be3onacHOCTb TpyZia B XUMHUYECKOM MpOMBIIUIEHHOCTH @ Yueb. nmocobue / [Tox pen. K.
Mapununoit. — M. : Akagemus, 2011

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOE OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YuuBepcuTerckast 6MOIMOTEKA OHIIANH.

3 http://catalog.ncstu.ru/ — 31eKTpOHHBII KaTaJOr aCCOLMAIMH dIICKTPOHHBIX ONOIHMOTEK
yaeOHbIX 3aBenieHuit u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 5BC.
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TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

IMPAKTUYECKOE 3AHATHUE 5. OIIPEJAEJIEHUE U3BBITOYHOI'O JABJIEHUSA
OT B3PbIBA B PE3YJIbTATE ABAPUMN.

Heap 3aHATHSA: HAYUUTHCS ONPENEISATh M30BITOUYHOE NABICHHME OT B3pbIBA B pPE3yNbTaTe
aBapuu;

3HaHNA K YMeEHus, HpnoﬁpeTaeMbIe CTYACHTOM B P€3yJIbTaTC OCBOCHUA TEMbI
3HaTh: OCHOBBI YCIIOBHII Oe30macHOM 1 KOM(OPTHOH Cpelibl; OCHOBBI 00ECIIedeH sI COOCTBEHHON O€3011aCHOCTH

YMeTh: co3/1aBaTh U MOAJCPKUBATEH YCIOBUs 0€30MacHOM U KOM(OPTHOM cpejibl; 00eceunBaTh COOCTBEHHYIO
6€30MacHOCTb;

Bnanets: MeTomamMu CO3aHMs U MOJJIEPKAHUS YCIOBHI 0€30IacHON U KOM(BOPTHOH Cpeibl; HaBBIKAMK 00€CIIEYeHUS
COOCTBEHHO# 0€30MMacHOCTH

HanmeHnoBanue (opMupyeMbIX KOMIETEHIHH

HNupexe DopMyIUpPOBKA:

VK-8 Crnoco0eH co3aaBaTh U MOJIEPKUBATh B IIOBCEHEBHOM KH3HU U B IPOHECCHOHATIBHOM
JIeITeNIbHOCTH O€30IacHbIe YCIIOBUS KU3HEEATEILHOCTH [Tl COXPAHEHUS IPUPOIHON
cpenbl, 00eCIeUeHUs YyCTOIYMBOrO pa3BUTHS 00IIECTBa, B TOM YUCIIE IIPU YTPo3e ’
BO3HHKHOBCHUY YPE3BBIYAHBIX CHTYalUi 1 BOCHHBIX KOH(IUKTOB

AKTyallbHOCTh ~ TeMbl.  B-Hacrosimee  BpeMsi ~ XMMHMUYECKHE  MPEANPUATUS  SIBISIOTCS
BBICOKOHEPIOHACBIIICHHBIMU TPOU3BO/ICTBEHHBIMH OOBEKTaMH, aBapUHM Ha KOTOPBIX HMMEIOT
Ype3BbIYAHO TsDKENbIE IOCIEACTBUS JUIsl IepcoHasia, 00OpYyAOBaHUS, 3aHUN, COOpPYKEHUH U
OKpYXKallIlel cpeapl. OKCIUTyaTalsl TaKUX MPEANpUATH B IEPBYIO O4Yepenb JOJDKHA
OCYILIECTBIATHCS TaKUM 0Opa3oM; 4YTOOBI BIMSHHE HAa OKPYKAIOLIYIO CpeAy U 4ejoBeka ObuIo
MUHUMaJIbHBIM. [IpH 3TOM OCHOBHOE BHMMAaHHE JOJDKHO OBITh YJIEIEHO MOBBIIMICHUIO YPOBHS
0€30MacHOCTH Ha IPOU3BOJICTBE.
TeopeTuyeckas 4acTb

ITon ycTOWYMBOCTBIO pabOTHl MPOMBIIIJICHHOTO 00BEKTa MOHUMAIOT CHOCOOHOCTh OOBEKTa
BBITEKATh YCTAHOBIICHHBIE BUIBI MPOAYKIMH B 00BEMax W HOMEHKIATYpEe, MPEeayCMOTPEHHBIX
COOTBETCTBYIOLIMMM  IUJIaHAMU  YCIOBHMSIX  upe3BbluaiiHOW  cutyarmun  (UC), a  Ttakke
MIPHUCIIOCOOJICHHOCTD ATOT0 00BEKTa K BOCCTAHOBJICHHUIO B Cydae moBpexkaeHus. s o0bexToB, He
CBSI3aHHBIX C TPOU3BOACTBOM MaTE€pHAJbHBIX LIEHHOCTEH (TpaHCHOPTa, CBSA3M, JIMHUHN
AJIEKTpornepeaad M T.1.), YCTOWYUBOCTh OMPENEISETCS CIIOCOOHOCThIO O0OBEKTa BBIMOJHSATH CBOH
¢bynkuuu. [log ycTOWYMBOCTHIO TEXHUYECKOM CUCTEMbI TOHUMAETCSl BO3MOXKHOCTh COXPAaHEHHS €10
pabotocnoco6HocTy mipu YC.

B3peIB - upe3BbIYaliHO OBICTPOE BBIJENIEHHE YHEPIUU B O'PAaHMYCHHOM 00BbEME, CBSI3aHHOE C
BHE3aITHBIM M3MEHEHHEM COCTOSHHSI BEIIECTBa M COMPOBOXKAAOIIEecs 00Opa3oBaHUEM OOJBIIOTO
KOJINYECTBA CIKATBIX I'a30B, CIIOCOOHBIX MPOU3BOAUTH MEXaHUUYECKYIO Pa0oTYy.

Jli1st B3pbIBa XapaKTEPHBI CIEIYIONINE OCOOCHHOCTH:

- 00JIBIIIAs CKOPOCTh XUMHUYECKOTO MPEBPAILICHHS;

- 0OJIBIIIOE KOJIMYECTBO ra3000pa3HBIX MPOTYKTOB;

- MOIIIHOE Jpo0siiiee (OpU3aHTHOE) IEHCTBUE;

- CUJIbHBIN 3BYKOBOH 2P QEKT.

[IponOmKUTENBHOCTE B3pbIBA COCTAaBJISET BpeMs IOpslKa 10° - 10° c. ITosTomy ero
MOIIIHOCTh BE€ChMa BEJIMKA, XOTsI 3a1achl BHYTPEHHEH 3HEPIUH Y B3phIBUATHIX BELIECTB U CMECel He
BBIIIIE, YEM Y TOPIOUMX BEILIECTB, CTOPAIOIINX B OOBIUHBIX JIJIsl HUX YCIOBHUSX.
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[Ipy aHanu3e B3pBIBHBIX SBJICHHUIM PAacCMAaTPUBAIOT JBE PA3HOBHUJHOCTH B3pbIBA: B3PBIBHOE
TOPEHUE U JETOHALUIO.

K nepBoMy OTHOCST B3pBIBbI TOIUIMBHO-BO3YIIHBIX CMECEH (CMecH YriieBOAOPOIOB, MapoB
HE(PTENPOJYKTOM, a TaKXKE CaxapHOW, MYYHOW, JAPEBECHOM W MpOYEeH MBUIM C BO3AYXOM).
XapakTepHOil 0COOCHHOCTBHIO TAaKOTO B3pbIBAa SIBISETCS CKOPOCTh TOPEHHUS MOPsAKa HECKOIbKHX
COTEH M/C.

OTAMYUTENbHBIMA YE€pTaMU B3PBIBHOI'O TOPEHUS SBISIOTCS: PE3KHWH CKAdOK JIABJICHHS B
MECTE B3pbIBa, IEPEMEHHASI CKOPOCTb PaCIpOCTPAHEHHUS IIpoliecca, U3MepsieMasi COTHIMU METPOB B
CEeKYHJy U CPaBHHMTEJIbHO MaJI0 3aBUCSINAs OT BHEIIHHUX YCJIOBUUI. XapakTep JEUCTBUS B3phIBa -
PE3KHil ymap razoB MO OKPYXKAIOUICH cpejie, BHI3BIBAIOIIMKA IpOOJIeHHE W CUJIbHBIC AedopMariiu
MIPEeIMETOB Ha OTHOCUTENILHO HEOONBIIUX PACCTOSHUSAX OT MECTa B3phIBa.

JleTonaius - BecbMa OBICTPOE Pa3JIOKEHUE B3PHIBUATOIO BEUIECTBA (Ta30BO3AYIIHON CMECH),
pacnpocTpaHsIoeecs: CO CKOPOCThI0O B HECKOJIBKO KM/C M XapaKTepH3yroleecs 0COOCHHOCTIMH,
NPUCYIIMMH JIIOOOMY B3pBIBY, YKa3aHHOMY BbIIIE. JleTOHamust XapakTepHa Iisl BOCHHBIX U
MIPOMBIIIJICHHBIX CMECel, HaXOASIIUXCS B 3aMKHYTOM O00bEMe.

JleToHanus mpencTapisieT coO0M B3PBIB, PACIPOCTPAHSIIONIUICS ¢ MAKCUMAJIbHO BO3MOXKHOM
JUIs JAHHOTO BellecTBa (CMecHM) M JaHHBIX YCIOBHH (Hampumep, KOHIEHTpalued CcMecH)
CKOPOCTBIO, IIPEBBIIIAIOIIEH CKOPOCTh 3BYKA B IAaHHOM BEIIECTBE U U3MEPAEMOI ThICSTYaMU METPOB
B CEKyHAYy. B ycClOBHAX [€TOHAaUMU JOCTUTAETCS MaKCHUMAJIbHOE pa3pyIIMTENIbHOE JEHCTBHE
B3pbIBa.

1. OueHka 30H BO3/IEHCTBUSI B3PBIBHBIX ITPOLIECCOB:

HaunbonpmmMm pa3pymeHusiM MpoAyKTaMH B3pbIBa M YIapHOI BOJIHBI TIOABEPTalOTCS 3MaHUS U
COOpyXeHMsI OOJIbIIUX pa3MEpoB C JIETKUMH HECYIIMMH KOHCTPYKLIMSIMH, 3HAUYUTEIBHO
BO3BBIIIAIOIIMMHUCS HaJl TOBEPXHOCTHIO 3€MJIM, a TAKKE HEMACCUBHbIE OECKapKacHbIE COOPYKEHUs
C HECYIIMMHU CTeHaMH U3 Kupnu4da u 6etoHa. [logzeMusbie ke u 3army0ieHHbIE B TPYHT COOPYKEHUS
C OKECTKUMH HECYUIMMH KOHCTPYKUIUSMHU 00JaJaloT 3HAYUTENIbHOM CONPOTHUBISAEMOCTHIO
pazpymieHuto. 13  Bbllle  NEPEUYMCIEHHBIX IapaMETPOB  YAAPHOM  BOJHBI  PEIIAIOIIUM
(XapakTepu3yIOLUM pa3pyllieHue) sBIeTCsS N30bBITOYHOE 1aBJICHUE.

Paspymienus noapasenstorcesl Ha NOJHbIE, CUIIbHBIE, CPEIHNE U Cl1a0ble.

[Tonuble paspyuieHus. B 3qaHusIX U COOPYXEHUSAX OOpYIIEHbI IEPEKPHITUS U pa3pyLIEHbI BCE
OCHOBHBIE HeECyIIHe KOHCTPYKIMH. BoccraHoBieHue HeBo3MOkHO. OOopymoBaHHe, CpeacTBa
MEXaHM3alM M Jpyras TEXHHKA BOCCTAHOBJIEHHWIO HE TMojjexar. B KOMMYHUKAallMOHHO —
sHeprerudeckux ceTsx (KOC) umerorces pa3pbiBbl kKabesei, pa3pylieHns y4acTKOB TpyOOIpoBO/IOB,
OTIOpP BO3JYILIHBIX JIMHUU AJIEKTponepeaay u T.I1.

CunbHble paspylieHus. B 31aHUSAX U COOpPYKEHMSX 3HAUMUTENbHBIE Ae(opMaruy HeCyLIX
KOHCTPYKLUH, pa3pyieHa OoJiblliasi 4acTh MEPEeKpPhITUM U CTeH. BoccTaHOBIEHHE BO3MOXKHO, HO
Helenecoo0pa3Ho, Tak KakK MPAaKTUYECKH CBOJIUTCS K HOBOMY CTPOMTEIBCTBY C HCIOJIb30BaHUEM
HEKOTOPBIX, COXPAHHUBIIUXCS KOHCTpYKUMHA. OOOpydoBaHHE M MEXaHH3Mbl OOJbIIEH YaCThIO
paspylieHbl U 3HAaYUTENbHO JeopMHupoBaHbl. OTHENbHbIE AETANU U Y3JIbl 000pYIOBaHHUS MOTYT
ObITh HCIONB30BaHbl Kak 3amacHele yactu. B KOC paspeiBel U nedopmannu Ha OTAETBHBIX
y4JacTKax MOA3EMHBIX ceTeil, Aedopmariui BO3AYIIHBIX JIMHUMA AJIEKTpoIiepeaay U CBSI3U, pa3pbIBb
TEXHOJIOTHYECKUX TPYOOIIPOBOJIOB.

Cpennue paspyuieHus. B 37aHHAX M COOPYXKEHHUSAX pa3pylleHbl IJIaBHBIM 00pa3oM He
HECYIIHE, a BTOPOCTEIIEHHbIE KOHCTPYKIMH (JIETKUE CTEHBI, EPETOPOJIKH, KPBIIIH, OKHA, TBEPH).
Bo3MOXHBI TpEeIlMHBI B Hapy)KHbIX CTEHAX M BBIBAJIbI B OTHENIBHBIX MecTax. [lepekpbiTus u
MO/IBaJibl HE pa3pylIeHbl, YacTh MOMELIEHUN MPHUTroAHAa K SKCIulyatauuu. [[is BoccTaHOBIEHHS
TpeOyeTcsi KalMuTalbHbIi PEMOHT, BBINOJHEHHE KOTOPOrO BO3MOXHO COOCTBEHHBIMH CHJIAMHU.
O6opynoBanne TpeOyer kamuTaabHOTO pemoHTa. B KOC 3HauwWTenbHbIE paspylmieHUus W
nedopmarus 3eMEeHTOB, KOTOPbIE MOKHO YCTPAHUTh KAalIUTAIbHBIM PEMOHTOM.

Cnabble paspymieHus. B 3maHHMAX W COOpYXKEHHMSIX paspylleHa YacTh BHYTPEHHHUX
MIEPEropoioK, 3ar0JIHEHHS IBEPHBIX M OKOHHBIX MpoeMoB. O0opyioBaHNE UMEET He3HAUYUTEIbHbIC
nedopmarmu. B KOC umMeroTcss He3HAYMTENbHBIC Pa3pyIICHHS W TOJOMKH KOHCTPYKTHBHBIX



3JIeMEHTOB. /{711 BOCCTAHOBJICHHS 3JIEMEHTOB 3[aHU, COOPYXKEHHM, 000pYIOBaHUS, MOTYYUBIINX

crabple pa3pylIeHus, Kak MPaBuiIo, TpeOyeTcs TeKYIIH PeMOHT.
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Pucynox 1 — 3o0HbI AeiicTBus B3pbIBa: I- AeToHannonHoi BonHbl; [[-mpoaykToB B3phiBa; I11-

BO3/1YLIIHO- YIAPHO! BOJIHBI.
[Tonzonsr: I1la -nmon3ona cunbHbIX paspymienuit; 116 - moa3ona cpeqnux pazpymenuu; [11B -

M10/130HA CJIa0BIX pa3pylIeHUN
Bonpocs! u 3axanus:
ba30BbIi1 ypoBeHB
[To mpuBeneHHONW METOJMKHU OIpPENSIUTh U30BITOYHOE IaBJIEHHE OT B3pbIBa B pe3yJbTaTe

aBapyu Ha MPOU3BOACTBECHHOM 00BEKTE COrJIaCHO HUCXOJHBIM JaHHBIM.

MeTtoauKa BbINOJTHEHHUS 3a1aHAA:
1 [loaroroBUTh AMCTHI Popmata A-4, 3aMOTHUTH IITAMIIHI.

2 OmnpeneneHue paanyca 30HbI JETOHAIIMOHHOM BOJIHBI (30Ha ).
3onma I ¢ pammycom [1 - 30Ha melicTBUS J€TOHAMOHHOM BOJHBI B IIpejeNax oOJNaKa
ra30BO3AYIIHON cMecH. XapaKTepH3yeTcs MHTEHCUBHBIM JPOOSIINM JEUCTBHUEM, B PE3ylbTaTe
KOTOPOTO0 KOHCTPYKIIUU Pa3pyLIAIOTCs Ha OT/AENbHbIE ()parMeHThl, pa3yieTaloNIHecs ¢ OOJbIINMU
CKOPOCTSIMH OT IIEHTpa B3pbIBa. Paguyc 3Toi 30HBI onpeaensercs no Gopmyie:
— 3 3
n=175--¥mym | (m)
r7ie: M- Macca B3PhIBOOTIACHOTO BEIIECTBA, 00Pa30BABIIETO Ta30BO3AYIIHYIO CMECh, (T.)
3 OnpeneneHue paanyca 30HbI IEUCTBUS MPOIYKTOB B3pbiBa (30Ha 1)
=171
4 CpaBHHBas pacCTOSHME OT LIEHTpa B3pbIBa JO 1I€Xa C HAaWJEHHBIMU PaJNyCaMH 30H, IO
Taburie 1 memaeTcst BEIBOM, MOXET JIM OKA3aThCsA 1I€X B 30HE JEHCTBUS BO3AYITHON YIapHOM BOJHBI
(3omna III). [Janee HaxoauM H30BITOUYHOE JABICHHUE HA PACCTOSIHHE OT LIEHTPA B3phIBA JI0 IIeXa.
J51g 3TOTO OMpeneseM OTHOCUTENBbHYIO BEIHUNHE 0 (hopmMyIie
.
k=024-2
n

700

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




5 ITo tabmuue 1
TpaHCIIOpTAa.

6 Ilo Ttabmuue 2

MOTEPH JIJIsI COCETHUX TTOMEIICHHH, OKPY)KAIOITUX 3AaHUN U COOPYKEHUH.

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

OINPEAEIUTh BO3MOXKHYIO CTEIIEHb pa3pyLIEHUs 3[aHUM, COOPYKEHHH U

ONPE/ICTUTh BO3MOXKHYIO XapaKTEPUCTUKY IMOPAKEHUM YeToBeKa
JIEWCTBUEM BO3YIIIHOW yJIapHOW BOJIHBI.
7 Pa3paborarh MEpOIpHSTHS, HAIPABICHHBIC HA CHIDKCHUE MATEPUATbHBIX U YEJIOBEUECKUX

Tabnuma 1 — Bo3aMokHBIE CTENIEHN pa3pylIeHUs 3JIEMEHTOB 3/IJaHUH, COOPYKCHHUI U TPAaHCIIOpTa

HanmeHnoBanmue,
9JIEMEHTOB 00BEKTA

CrencHb 3arpsi3HCHUA U HU30BITOYHOE JaBJICHHUC

CHJIBHOC

cpenHee

citaboe

klla

Krc/ cM>

klla

kre/ M’

klla

krc/ cm®

[IpombInIeHHOE €
METAINYECKUM 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
MeTaJNIMYESCKUM HIIH
’KeJIe300€ TOHHBIM
KapKacoM

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

Kupnnunoe
MHOTO3TaXHOE (3
sTaxa u 0osee)

30-20

0,3-0,2

20-10

0,2-0,1

10-8

0,1-0,08

Kupnnunoe onHo- u
JIBYXITAXKHOE

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

OcTtekiienue
MIPOMBILIJIEHHOTO 1
JKUJIIOTO 37aHUH

3-2

0,03-0,02

2-1

0,02-0,01

1-0,6

0,01-0,06

OcTeKJIeHUE U3
apMHUPOBAHHOTO
CTEeKJIa

0,06-0,03

0,03-0,02

0.02-0,01

[IpomsineHHoOE €
METaTHYECKUM
KapKaCcoOM U KpaHOBBIM
o0opynoBaHueM
IPY30MOIbEMHOCTHIO

25-50 T

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

[locceitnas nopora ¢
ac(aabTOBBIM U
OETOHHBIM MTOKPHITHEM

3000

30

1000

10

300

Tabnuua 2 — XapakTepucTHKa BO3IyLIHBIX TOPaKEHUH yeoBeka JeiicTBUEM BO3IYIITHON yaapHOU

BOJIHBI

Bun nopaxenus

XapakTepUCTUKU MOPAKEHUS

Bennunnaa n306I-TOYHOTO
IaBJICHUS

Jlerkune

Jlerkas KOHTY3Hs1, BpEMEHHAs NIOTEPS

20....40




CJIyXa, YIINOBI ¥ BHIBUXU KOHEUYHOCTEH

(0,2-0,4)

Cpennue

TpaBmbl MO3Ta C MOTEPEl CO3HAHMS,
MOBPEXJACHUS OPTaHOB CIIyXa,
KPOBOTEUYEHHMsI U3 HOCA U YIIIEeH, CUIIbHbBIE
MIEPEJIOMBI ¥ BBIBUXM KOHEUHOCTEH

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

Tsoxennie

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

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

Kpaitne Tsxenbie

[Tomyyaemblie TpaBMbI OYE€Hb YaCTO MPHU-
BOJAT K CMEPTEILHOMY UCXOY

> 100 (1,0)

BapuanTsl 3a1aHuii K IpakTHYeCKoi padorte

Bapu- | BemectBo, | Macca, M, T r3,M HaumenoBanue 3jieMeHTa 00BEKTa

aHT B

1 byran 25 300 [TpoMBILITIEHHOE C METAJUIMYECKUM
KapKacoM

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

3 Mertan 75 400 [TpombITIIIIEHHOE € KeTe300€TOHHBIM
KapKacoM

4 [lentan 100 450 MHOrosTaxH0€ aJIMUHUCTPATUBHOE C
KeJIe300€TOHHBIM KapKacoM

5 OtaH 125 500 Kupnnynoe TpexsTaxkHoe

6 Anerunen | 150 550 KupnnuHoe nByxdTaskHOE

7 Byrunen 175 600 KupnuyHoe ojHO3TaXHOE

8 OTrieH 200 650 JepeBsiHHOE

9 ITponunon | 225 700 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM M KpaHOBBIM 000py/I0BaHHEM
Ipy30M0bEMHOCTBIO 25-50 T

10 Benzon 250 750 [TpoMBITIIIIEHHOE ¢ METATUINYECKUM
KapKacoM

11 Tomyon 275 800 MHOro3Ta)KHOE aIMUHICTPATUBHOE C
METAJUINYECKUM KapKacoM

12 Bbyran 275 850 [TpoMbIlIIEHHOE C Ke1e300€TOHHBIM
KapKacoM

13 IIponan 250 900 MHorosraxxHoe aAMUHUCTPaTUBHOE C
Kene300€TOHHBIM KapKacoM

14 Mertan 225 350 Kupnuynoe TpexstaxHoe

15 IlenTan 200 300 Kupnuunoe nByxataxHoe

16 OtaH 175 450 Kupnuunoe ogHO3TaxHOE

17 Ammrenen | 180 400 JlepeBsiHHOE

18 byTtuien 125 550 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM M KpaHOBBIM 000py/IOBaHUEM
Ipy30N0bEMHOCTBIO 25-50 T

19 ITponunen | 100 500 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM

20 Otunex 75 650 MHoOrosTaxHoe aJIMUHUCTPATUBHOE C
METAITIMYECKUM KapKacoM

21 benzoun 50 600 [TpoMBIIIIICHHOE € KeTIe300€TOHHBIM




KapKacoM

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

23 byran 50 700 Kuprnmunoe TpexataxxHoe

24 [Tponan 25 850 Kupnnunoe aByxstaxHoe

25 Mertan 100 800 Kuprnmunoe omHodTaskHOE

26 ITenTan 75 900 JlepeBsiHHOE

27 OtaH 150 800 [TpoMbIIIIECHHOE ¢ METATITMYECKUM

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

28 Auernne” 125 850 [TpomBIIIIEHHOE ¢ METATITMYECKUM
KapKacom

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

30 benson 60 600 [TpoMbIIIIICHHOE € KEIe300€TOHHBIM
KapKacom

[ToBbIlLIEHHBIN YPOBEHD

1.IlepnuncanTh 30HBI pa3pylIeHUH U 1aTh UM KPaTKYIO XapaKTepPUCTUKY.
2. Kakue ¢pakTophl BIUSIOT HA yCTOMYMBOCTh (PYHKIIMOHUPOBAHUS 00BeKTa IKOHOMUKH B YC?

Onpenesienne U30bITOYHOIO JaBJIEHHUS B3PbIBa

Paccunrtarh U30BITOYHOE JaBIIEHUE B3PHIBA, IIPU ATOM BEIIECTBO, PACUETHYIO TEMIIEPATYPY
tp , °C, cBoOOAHBINM 00beM HoMemEeHUs Vg, M3, Maccy M, Kr B3aTh U3 Ta0iuiel 13. MonspHyto
Maccy BeEIIeCTBA B3SITh W3 CIPABOYHMKA COMIACHO XHUMHUYECKOH Qopmyrne. MakcumanbHOe
naBieHuE B3pbIBA Ppax mpuHsate 900 «klla, nHauvansHoe naBinenue Py mnpunare 101 «lla.
Kosddunment yuactusi roprouero Bo B3pbiBe Z = 0,3; kodhPUIMEHT, YUUTHIBAOIIMA
HErepMETUYHOCTH IIOMEIICHUS U HeanadaTHIHOCTh Ipoliecca ropenus, K, = 3.

IIpumeuanue: N306pITOuHOE N1aBIEHUS B3pbIBA OMpeensercs mo popmyre:

mz 100 1
AP:(PHHX_PO)V p C ’K1

cel~c2.n.

rae Pmpax — MakCHMaJbHOE JABJIEHHE B3pbIBA CTEXMOMETPUYECKOM CMECH WM BEILECTBA B
3aMKHYTOM 00beMe, MOKHO NMpUHATH paBHbIM 900 kl1a;

Py — navansHoe naBnenue, npuaumaem 101 klla;

m — macca JIBXK, kr;

Z — K03((PpUIIMEHT yyacTHs TOPIOYETO BO B3PHIBE;

V¢ — CBOOOIHEIH 00BEM ITOMELLIEHNS, M

Cer — cTexnomMeTpudecKkasi KOHIIEHTPAIUs BEIeCTBA;

M — MonsipHas Macca, KI/KMOJIb;

Pr.n. — ITIOTHOCTB Ta3a WJIM Tapa BEIIeCTBA NMPU PacueTHON TeMIeparType, Kr/MS
Tabmuia 3 — BapuanTtsl 3aqanmuii

TTocnenusis o IIpennocnennss 3
S BEIIIECTBO t,, °C IE/I (bpa mmdpa Vg, M m, Kr
0 M30TEHTaH 30 0 12 10
1 MIEHTaH 35 1 10 5
2 JMSTHIIOBBIHA 3pHp 25 2 8 6
3 arneToH 32 3 14 8
4 OyTtaHon 45 4 11 12
5 STAaHOII 50 5 7 9
6 reKcaH 60 6 6 11
7 renTad 61 7 9 15




8 M30IPONUIOBBIA CITUPT 62 8 13 7

9 OyTuianerar 55 9 14 13

Cnucok JINTepaTyphbl, peKOMeHyeMblii K HCI0JIb30BAHMIO M0 TAHHOI TeMe
OcHoBHas IuTEpaTypa:
1 Epemenko, B. JI. bezonacHOCTh ku3HeneATeILHOCTH : yueOHoe mocodue / B. [[. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET IpaBocyausi, 2016.
— 368 c. — ISBN 978-5-93916-485-6. — TekcT : 37IeKTpOHHBIH // DIEKTPOHHO
oubmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokoinos, A. T. bezonacHocTs xusnenesrensuoctu / A. T. CokonoB. — M. : HTepHeT-
Yuusepcurer Undopmanmonnsix Texnomoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIH // DnekTpoHHO-0nbIMoTeuHas cucrema [IPR BOOKS :
[caiiT]. — URL:http://www.iprbookshop.ru/56345.html

JonoHUTeILHAS JIUTEpPaTypa:

1 Bbenos C.B. be3onacHOCTb KU3HEAEATEIBLHOCTH : YUEOHUK AJ1s By30B. — M. : Beicias
mkoJja, 2008.

2 be3onacHOCTh Tpy/a B XUMUYECKOM MPOMBIIUIEHHOCTH : Yuel. mocodue / [Tox pen. K.
Mapununoit. — M. : Akagemus, 2011

HNuTepHeT-pecypcesl:
1 http://window.edu.ru/ — exuHOe OKHO OCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuteTckas OHOINOTEKa OHIAWHY.

3 http://catalog.ncstu.ru/ — saeKTpOHHBII KaTajaor acCOIHAINN dJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHni 1 oprannzanuiit CKOO

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

TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

IMPAKTHUYECKOE 3AHATHUE 6. OGHIEOBMEHHAS U MECTHAS BEHTHJIAAIIUA

Leanb 3aHATHA: HAYYUTHCS OIPEIEIATh HEOOXOTUMBIH pacxol MPUTOYHOTO BO3IyXa U
KpPaTHOCTb MOTPEOHOT0 BO3yX000MEHA IMOMEIIEHHs, HEOOXOUMYIO0 MOIITHOCTh 3JIEKTPOIBUTATEIS
BEHTHJIATOpa, oOecnednBaromero 3p¢ekTuBHyr0 paboTy OOpPTOBOTO OTCOCA BBIICISIOMUXCS W3
BaHHBl Ta30B I 3aJ@HHOTO TEXHOJIOTMYECKOTO MpPOIecca, MOIIHOCTh 3JIEKTPOJBUTATEINS
BEHTWISATOpa, obecrneunBaroniero 3G(ekTuBHYy0 padoTy BBITSHKHOTO 30HTA, YCTAHOBJIEHHOTO HAaj
3aJJaHHBIM UCTOYHMKOM IbUIETa30BbIIEICHNUS;

3HaTh. OCHOBHBIC BHJbl TOTCHIMAIBHBIX OMAaCHOCTEH © WX TIOCIEICTBHS B
poeCCUOHATILHOMN IEATEIEHOCTH U OBITY, IPUHIIMITBI CHUYKEHUS! BEPOSITHOCTH MX peali3alliy.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI
3HaTh: OCHOBBI yCJIOBUH Oe3011acHOM 1 KOM(OPTHOH cpesbl; OCHOBBI o0ecIiedeH s COOCTBEHHOH 0e301acHOCTH

YMeThb: co3aBaTh U MOAJEPKUBATH YCIOBUS 0€30MacHOM 1 KoM(OpPTHOU cpeibl; 0OecreunBaTh COOCTBCHHYIO
0€30MacHOCTb;

Bragets: MeromaMu cO3MaHUS U TOJACPKAHMSI YCIOBUN 0€30TacHON M KOM(OPTHOH Cpe/Ibl; HaBBIKaMU 00eCTICUeHHUS
cOOCTBEHHOM 6€30MacCHOCTH


https://openedu.ru/

HanmeHnoBanue (opMUpYyeMbIX KOMIETEHINH

HNunexc DopMynHpOBKa:

VK-8 Crnioco0eH co3iaBaTh U MOICPKUBATh B IIOBCEHEBHOM KM3HU U B MIPO(HECCHOHATIBHOM
JIeITeNIbHOCTH Oe30IacHbIe YCIOBUS KH3HEACATESILHOCTH ISl COXPaHEHUs! IPUPOTHOM
cpenbl, 00ecneYeHus] yCTOWYNBOrO pa3BUTHS OOIIECTBA, B TOM YHMCIIE IPH YTpo3e U
BO3HMKHOBEHHH YPE3BbIYaiHBIX CUTYaIMi 1 BOGHHBIX KOH(JIMKTOB

AKTyanbHOCTh TeMbl. OCHOBHBIM HaIlpaBlIEHUEM B pabO0Te MPOMBIIUICHHBIX MPEATNPUSTHIA
SIBJISIETCSI BBIIMYCK MPOAYKLIMH BBICOKOTO KayeCTBAa NPHU CHIKEHUU TPYJOEMKOCTH U MEHBIINX
3aTpaTax MarTepHalioB. OJTO MOXET OBbIThb JOCTHUTHYTO TMOBBIIICHUEM TEXHHUYECKOIO YPOBHS
MPOU3BOJICTBA KAaK MYTEM CTPOUTEILCTBA HOBBIX U PEKOHCTPYKIUHU JEHCTBYIOIIUX CTapbIX IIEXOB,
TaKk U IyTeM O3JI0pPOBJICHHUS YCJIOBHM Tpyda 3a CUeT MOJEPHM3AIMM MECTHON U 0OIIe0OMEeHHON
BeHTWIALMH. [[03TOMY M3yUueHuEe JaHHOM TeMbI aKTyalbHO.

TeopeTuyeckas 4acThb

BenTmisiiuss — OpraHM30BaHHBIA M PETYIHPYEMBIH BO3IyXO00OMEH, 00eCreunBatONIHiA
ylajeHrue M3 TOMEUICHHUS BO3AyXa, 3arpsA3HEHHOTO0 BPEIHBIMH TMPUMECSIMH (Ta3aMu, HapamMu,
IIBUIBIO), ¥ TIOZJaUy B HET'O CBEXKET0 BO3yXa.

[To cocoOy momauu B MOMEIIEHHE CBEXKEro BO3/yXa W YAAJICHUIO 3arpsS3HEHHOTO CHCTEMbI
BEHTWISILIMK TIOZIPA3JEIAIOT Ha €CTECTBEHHYIO, MEXaHMUYECKYl0 U cMellaHHyro. [lo HazHaueHMIo
BEHTWIALIUSA MOKET OBITH OOIIEOOMEHHON U MECTHOM.

PACYET ITIOTPEBHOI'O BO3JIYXOOBMEHA ITPU
OBIIIEOEMEHHOM BEHTUJISIIIAUN

MeTtoauka pacuera

[Ipu oO01Ie0OMEHHONW BEHTUJISIUM MOTPEOHBIH BO3MyXOOOMEH OMNPEAENSAIOT U3 YCIOBHS
yAaJIeHUs] M30BITOYHOM TEIJIOTHI M pa30aBJICHMs] BPEIHBIX BBIACICHUN CBEXUM BO3IYyXOM JIO
JOMYCTUMBIX KOHLIEHTpauui. IlpenenbHO JOMycCTUMbIE KOHILIEHTPALMM BPEAHBIX BEIIECTB B
Bo3nyxe paboueit 3oHbl ycranaBimmBaioT 1o ['OCT 12.1.005-88. CCBT. OOmue caHutapHo-
TUTHEeHnYecKue TpeOOBaHus K BO3IyXy paboyeil 30HbI U TUTUEHUYECKUM HOPMAaTHBaM.

KonnuecTtBo BO3yxa, KOTOpO€ Hag0 MOJAATh CHUCTEMOM BEHTWISLMM Ui TOTJIOLIEHUS
M30BITOYHOM TETIOTHI B TOMeleHn: Ly Berancnsiercs mo popmyie:

L]_ = —Qégé— B M3/qa (1)
C-p- (b —Tg0)

rne Qs — M30BITOYHOE KOTMYECTBO TETUIOTHI, KK 1; ¢ — TerumoeMKkocTh Bo3ayxa, JLx/kr-K; ¢ = 1,2
kJbk/krK; p — mioTHOCTh Bo3ayxa, Kr/M® ; t yo — TeMIlepaTypa BO31yXa, yIaJsgeMOro W3
NOMEIEHNs, IPMHAMAETCS PaBHOM TemIepaTrype Bo3qyXxa B pabodei 30He, t ,, — Temmeparypa
IPHUTOYHOTO Bo3ayxa, °C.

PacueTHoe 3HauyeHHe TemIepaTrypbl NMPUTOYHOTO BO3/yXa 3aBUCHUT OT TIeorpauueckoro
PACIIOJIOKEHHS IPEANPUATHS; 1711 MOCKBBI €€ IIPUHUMAIOT paBHoii 22,3°C.

Temneparypy Bo3ayxa B paboyedl 30He mnpuHUMarOT Ha 3...5°C BBIIIE pacyeTHOM
TEMIIEPATyphbl HAPY>KHOT'O BO3yXa.

[1noTHOCTH BO3yXa, HOCTYNAIOIIETO B IOMEIEHHE:
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=131t

N30pITOUHOE  KOJWYECTBO TEIUIOTHI, TOMJIEXKAIIeH yOaJeHUI0 H3 IPOU3BOJCTBEHHOTO
MTOMETIIEHUS, ONIPEIEISIOT IO TETUIOBOMY OalaHCy:

Q uz6 — 2(? np = Z(?pacxa (3)
rae XQ ,, — TEemIoTa, HOCTYNaloNas B IOMELUIEHHE OT Pa3AMYHbIX UCTOUHUKOB, KJIK/4, ZQpucx -
MOTEPH TEIUIOTHI B IOMEIICHUH Yepe3 KOHCTPYKIIUH 31aHui, KJK/4.

()

K ocHOBHBIM HCTOYHHKAM TGHJIOBLII[GHGHHI‘;I B IPOHU3BOJACTBCHHBIX ITOMCIICHUAX OTHOCATCA:



1. T'opsiune moBepXHOCTH 000pYyIOBaHUS (TI€YH, CYITHIBHBIE KaMEPHI, TPYOOIIPOBOIBI H JIP.)

2. O6GopymoBaHUE C MIPUBOJIOM OT JIEKTPOIBUTATEIICH;

3. ConHeyHnas paauanus

4. Ilepconan, paboTarOIIMii B TOMEIICHUY;

5. PaznuuHble OCTBIBAOIIKE MacChl (METasll, BOJAA U Jp.)

[Tockonbky mepemnan TemrepaTryp BO3JyXa BHYTPU M CHAPYKU 3[aHHs B TEIUIBI MEPUOA TOAa

He3HauntenbHbI (3...5 °C), To mpu pacdere BO3ayX00OMEHa 1O W30BITKY TEIJIOBBIICICHUN

MOTePH TEIUIOTHl Yepe3 KOHCTPYKIMH 3IaHUHd MOXHO HE YYHTHIBAaTh. [Ipu 3TOM HEKOTOpOE

yBEJIMUYEHHUE BO3AYX000MeHa OJIaronpusTHO BIUSET Ha YCJIOBUS Tpy/Ja paboTaromux B Haubolee

YKapKue JHU TEIUIOro Mepuo/ia roja.

C yueroMm u3noxkeHHoro ¢opmyina (3) npuHUMAaET CIeAYIOUIUI BU:

Qu36: ZQ np (4)
B nHacrosimem pacyeTHOM 3alaHUM M30BITOYHOE KOJIUYECTBO TEIUIOTHI OMPENEIISIETCS TOJIBKO C
Y4ETOM TEIUIOBBLACTICHUH 3TIEKTPO0OOPYAOBaHUS U pabOTaIOIIEro epcoHana:
anp :Qa.o. + va (5)
rae Q,,- Temuora, BblAenseMas Ipu paboTe aeKTpoiBurarencit obopynosanus, k/x/4, Q, —
TEIUIOTa, BRIICIIIEMast pabOTaIONINM ITepCOHANIOM, KJ[x/4a
Tennota, BelIensieMast JIEKTPOIBUTATENSIMU 000y I0BAHUS:

Q.= 3528:4-N, (6)
rae f - Ko3pQUUUEHT, YUUTHIBAIOLINMA 3arpy3Ky 000pyl0oBaHMs, OHOBPEMEHHOCTh €ro paboTshl,
pexxum padotsr; f=0,25... 0,35; N — o0mas ycraHOBOYHAsI MOITHOCTh AJICKTPOABUTATENCH, KBT.
Temnora, BeienseMast pabOTarOIIUM TIEPCOHAIIOM:
Qp =n 'Kp ' (7)

rae N — 4ucnno paboTaromux 4YenoBek; K, — Teriora, BblAeisgeMas OJHMM 4YeloBeKoM, KJ/Ix/d,
NpUHUMaeTcss paBHOM mpu jerkoit padore 300 x[lx/4, mpu padote cpenneil Tsoxectu 400 xJx/4;
npu Tskenoi padore 500 kJHx/y.

Pacxo IPUTOYHOTO BO3YXa, M°/4, HEOOXOIMMBIH JUIS OICP/KAHMS KOHIICHTPAIIMH BPEIHBIX

BCIICCTB B 3a/IaHHBIX IMPEACIIax:
G

=
(%ﬁ - qd’d)
rae G — KOJIMYECTBO BBIAENAEMBIX BPEIHBIX BELIECTB, MI/4, (9 — KOHLEHTPAIUs BPEIHBIX BELIECTB
B YIAIseMOM BO3/yXe, KOTOPasi He JOJDKHA TIPEBBIIATE NPSACITBHO JOMYCTHMYIO, MI/M>, T.e. Qo <
Qnox; Onp — KOHIIEHTPALMS BPEIHBIX BEUIECTB B IPUTOYHOM BO3/IyXE, Mr/m°,
Qnp < 0’3qy0- (9)
Omnpenenenre NOTPeOHOro BO3IyX000MeHa.
Jlis onpenenenust moTpeOHOTO Bo3myxooOMeHa L HeoOxonuMo cpaBHUTH BeW4HHBI Ly 1 Lo,
paccuuTanHsble 1o popmynam (1) u (8) 1 BHIOpaTh HAMOOIBIIYIO U3 HUX.
KpatHocTth Bo3yxooOmena, 1/4:

L
E =V (10)

n

rae L — moTpeGHBIil BO3yXx000MEH, M3/'—I; V. — BHyTpeHHHI CBOOOAHBIN 00HbEM MTOMEIIICHUS, M

KpaTtHocTh BO3ayX000MeHa moMerneHnii o0biuHO coctaBisieT oT 1 mo 10 (Gonblve 3HaYEHUS

JUISL TIOMEUIEHWW CO 3HAYUTEIbHBIMH BBIICICHUSIMH TEIJIOTHI, BPEIHBIX BEIIECTB WM

HEOOJBIINX 0 00BEMY).

JI1st MammmHO- M IPHUOOPOCTPOUTENBHBIX IIEXOB PEKOMEHyeMasi KpaTHOCTh BO3yX000MeHa

cocrapisier 1...3, And JNUTEHHBIX, KY3HEUHO-NPECCOBBIX, TEPMUUYECKHX II€XOB, XUMHUECKHX
npousBoAcTB — 3...10.

(8)

2

PACUET MECTHOM BBITSI)KHOW BEHTWJISILIUA



MecTHasi BBITSDKHAsE BEHTHJISLMS TpEJAHA3HAYCHA U YAAJCHHUS 3arpsi3HEHHOTO BO3AyXa
HEMOCPEICTBEHHO OT HCTOYHUKOB 00Pa30BaHMsI BPEIHBIX BBIICICHUM.

MecTHbIE OTCOCHI B 3aBUCUMOCTH OT TE€XHOJIOTHYECKOTO IMpoIecca U 000py10BaHHUS MOTYT
OBbITh BBIITOJHEHBI B BHJIE MTOJYOTKPBHITHIX KOHCTPYKIUH (C OTKPBITBIM IIPOEMOM), BHYTPU KOTOPBIX
HAXOJATCS MCTOUYHUKHU BPEAHBIX BbIAEIEHUH. K MECTHBIM OTCOCaM OTHOCSTCS BBITSKHBIC IITKA(BI,
YKPBITHS U T.1I. Pa3nuyaroT OTKPBITBIE OTCOCHI, HAXOIAIINECS 3a Mpe/iellaMi HCTOYHUKOB BPEIHbBIX
BBIJICIICHUH (BBITSDKHBIE 30HTHI, OOPTOBBIE OTCOCHI U T.II.), U MOJHOCTBIO 3aKPBITHIC, SBIISIOLIHECS
COCTaBHOHM 4YaCThI0 KOXKyXa MAalllMHbl WM almapaTta, UMEIOIIUe OTBEPCTHE WM HEIUIOTHOCTH JUIs
MOCTYIUICHHUS Yepe3 HUX Bo3ayxa (6apabaHbl A1l OYMCTKU JIUTHS, IPOOUIIKHU H T.IL.).

IIpy MecTHOM BBITS)KHOM BEHTWISALMHM OTCOC JOJDKEH pacrojaraTbCsi Ha JIMHUM
pacipocTpaHeHusi moToka. Tak kKak 3 ¢EeKTUBHOCTh BCACBHIBAHUS OOpPATHO MPOMOPIMOHATHHA
PacCTOSIHUIO OT OTBEPCTUS, OTCOC JOJDKEH OBITh MAaKCUMAJIbHO MPUOIMKEH K UCTOYHUKY BPETHOTO
BBIJICJICHUS, YTOOBI O0ECNEYNTh MAaKCHMAaJbHOE YIABIMBAHWE BpPEAHBIX BbImeneHuil. [lpu
IIPOEKTUPOBAHUN MECTHBIX OTCOCOB CJEIyeT YUMUTBIBATh, YTO YyJalsieMbli BO3JyX HE JOJIKEH
MIPOXO/UTH Yepe3 30HY JIbIXaHHUs PadOoUyero mepcoHaga M KOHCTPYKIHS 0TCOca HE JOJDKHA MEIIaTh
paGote. Ilpu nmojgadye mpUTOYHOrO BO37yXa BOJIM3M MECTHOIO OTCOCA JIOJKHA OBITh MCKIIOYEHA
BO3MOKHOCTh pa3yBaHUs BPEIHBIX BBIICICHHUH MO TPONU3BOJICTBEHHOMY TIOMEIIECHUIO.

MeToamnka pacyera 60PTOBBIX 0TCOCOB

BopToBble OTCOCHI YCTaHaBIMBAIOT TJIABHBIM 00pa3oM Yy TIPOM3BOJCTBEHHBIX BaHH,
IPEJCTABIAIOMINX COOOW OTKPBITHIE pE3epByaphl, 4Yallle BCEr0 YEeTHIPEXYroJIbHONH (OPMBI,
HATOJHEHHBIE PAa3HOTO POja pacTBOpamMu. BpenHbie BemecTBa U3 MPOU3BOJICTBEHHBIX BaHH MOTYT
BBIJICJIATHCS B BUJIE TAPOB KUCIIOT, LIEI0YEH U Pa3IMYHbIX Ta30B.

Haubonee neiicTBEHHBIM METOJOM 3aIIUTHI MIEPCOHANIA OT BPEIHBIX BBIICICHUN SIBIISCTCS
IIOJIHOE YKpbITHE BaHHBL. OIHAKO IO TEXHOJOIMYECKUM COOOpa)KEHHSIM 3TO BO3MOXKHO KpaiiHe
penko. bonbioe pacpocTpaHeHre MONTYYHIH OTCOCHI B BUJIE LIEITH.

[Tpuniun pa®oTel OOPTOBOrO OTCOCAa COCTOMT B TOM, YTO BCachlBaeMblil ¢ OObLION
CKOPOCTBIO uepe3 y3Kyl0 3a00pHyI0 IIelb OTcoca BO3AyX OOpa3dyeT Haja 3epKajJloM pacTBOpa
CHJIbHYIO TOPU30HTAIbHYIO CTPYIO, KOTOpasi cOMBAaeT ¢ BEpTUKAIbHOIO MyTH BbIOpachIBacMble M3
pacTBopa Ta3bl M Kaljld M STHM 3aCTaBJIsIeT OCHOBHYIO Maccy Karellb ynacTb oOpaTHO B BaHHY, a
rasbl ¥ OCTaJbHBIE KaIlJIM YBJIEKAIOTCS B OTCOC.

I'opuzoHTanpHas cTpys 6OPTOBOrO OTCOCa OBICTPO OciaadeBaeT ¢ yAaleHUEM OT 3a00pHOMI
IIEJIH, TT0ATOMY OJHOOOPTHBIN OTCOC J1€Nal0T TOJBKO NMpU IIMpuHE BaHHBI He Oosiee 600 mm. Ha
Ooyiee IMMPOKHWX BAHHAX YCTAHABIMBAIOT OTCOCHI C JBYX IPOTHBOIOJIOXXHBIX CTOPOH BaHHEI
(1ByOOpTHBIE).

B 3aBucuMOCTM OT THNAa BaHH MPHUMEHSIOT MECTHBIE OTCOCHI C INEIbI0 BCACHIBAHHS B
TOPU30HTAJIBHON IIOCKOCTH (OMpoKuHYThIE) (puc. 1, a, 6, B, I) ¥ B BEPTHKAJIBHOW IJIOCKOCTU
(mpoctble uau 0O0bIYHBIE) (puc. 1, 1, €), KpoMe TOro HCIOJIb3YIOTCSI OOpPTOBBIE OTCOCHI C
nepenyBKoii (puc. 1, B, T).

BopToBbIe OTCOCHI pacnoararoT 1Mo JJIHHHBIM CTOPOHAM BaHH.

[lenb 60pTOBOrO OTCOCA 00A3aTENBHO JIOJIKHA OBITH PACIIONOKEHA K Kpato BaHHBI. BricoTy
uienu 60pToBOro OTcoca mpuHKUMaroT B npenenax 100 MM, BoicoTy menu caysa - 0,0125 mupunsl
BaHHBI, HO HE MEHEE 5 MM.

KommaectBo Bo3ayxa (M°/4), yIanseMoro GOpPTOBBIMU OTCOCAMH Ge3 TIEPEAYBKH C MBI
BCACBIBaHUS B TOPHU3OHTAIILHOM MIJIM BEPTUKAIBHOM IIIOCKOCTH, CIEIyeT OMPEeIsATh 0 popMmyIie:

V =1400- (0,53 BB"L +H)"®BLK, k .k K,k kK, , (11)
_|_

r7e B - BHyTpEHHsIS IMPYUHA BAHHBI, M;

L - BHyTpeHHSS AJIMHA BaHHBI, M;

H- paccTosiHMe OT 3epKaia pacTBOpa 10 O0pTa BaHHbI, M;

K, - KO3(hOHIMEHT, yYUTHIBAIOUIMN Pa3HOCTh TEMIIEPATyp PacTBOpPAa M BO3AyXa B IOMELICHUH



(Tabm. 2);

kt - KOB(I)(bI/II_II/ICHT, y‘-II/ITLIBaIOH_[I/If/'I TOKCUYHOCTb U MHTCHCHUBHOCTD BBIACIICHHUA BPCAHBIX BCUICCTB

(Tabm. 2.3);

k, - koapduument, yuntbBaromuii thm orcoca (K, =1 mmas aByboprosoro; Kk, = 1,8 mia
0JIHOOOPTOBOTO);

K,- Ko3(hGHIMEHT, YYNTHIBAIOIIMI BO3AYIIHBIE IepeMemmBanus pactBopa (k, = 1 06e3

HepeMeIIBaHMs; IPU Haln4uu O6apooraxka K, = 1,2);

K, - ko3 unneHT, yuuThIBarOIIMi YKPBITHE 3€pKajla pacTBOpa MOIMIaBKaMU (IpU OTCYTCTBHH - K,
= 1, npu ykpsiTuu mapukamu K, = 0,75);

K, - K03(hHUIUEHT, yUUTHIBAIOIMN YKPBITHE 3€pKajla IEHHBIM CJIOEM ITyTeM BBEACHUs 100aBOK

ITAB (ipu otcyrerBum - K, = 1, npu nepemenmmBanuu - K, = 0,5).

bes nepeoyeru C nepedyeroii

Pucynok 1 — Cxembl OOPTOBBIX OTCOCOB: OIIPOKUHYTHIE (2, B - ABYOOPTHBIE; O, T -
0JIHOOOPTHBIE); OOBIYHBIE (] - IBYOOPTHBIIL; € - 0THOOOPTHBII)
Tabnuua 2 — KoadduuueHt yuera pa3HOCTH TeMIepaTyp pacTBopa U BO3AyXa B IOMEIIEHUN

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 - -
Ta6muma 3 — Koo dunmeHt yyera TOKCHYHOCTH M MHTEHCUBHOCTH BBIJICJICHUS] BPEJIHBIX BEIICCTB
I'pynma BanH (Tabdi. §) 1 2 3 4 5
K, 2 1,6 1,25 1 05

Ta6J'II/II_[a 4 —yI[CJ]LHOC KOJNMYCCTBO BPCAHBIX BCIICCTB, YAAJIACMbIX MCECTHBIM OTCOCOM OT
raJIbBAHWYCCKHUX BAHH, I'PYIIILI BAHH U PCKOMCH AU 110 OYHUCTKE BBI6pOCOB

TexHOJIIOTMYeCKU IPOLECC HAHECEHUs Onpenens | Makcumans | 'pynma|  Croco0
N raJbBaHUYECKUX TOKPBITHH fo1ee HOE BAaHH OYHCTKHU
o
- BEILECTBO | KOJUYECTBO Arnma
n/n 2 Merto *
, T/(M“-C) « |patsl
A *
1 2 3 4 5 6 7




DnekTpoxuMHuueckasi o0paboTKa METauioB B
pacTBOpax, coAepIKaIINX XPOMOBYIO KUCIIOTY B
koHnentpauuu 150...350 r/n, mpu cuie ToKa
oomee 1000 A (XpomMupoBaHHE, aHOJIHOE
AKTUBUPOBAHME, CHATUE MEH U JIP.)

XpOMOBBI
i
AHTUJIPU]L

10

1.6

To xe, B pacTBOpax, coaepKalix XpPOMOBYIO
KuciaoTy B KoHmHeHtpauuu  30..60 1/n
(9MeKTPONONIMPOBAHUE ATIOMUHUS, CTaIH U

Jp.)

XpOMOBBI
17§
QHTUAPULTL

1:6

To ke, B pacTBOpax, coAepxkallux XpOMOBYIO
kucnotry B KoHueHtpamuu 30...100 r/n, mpu
cuine Toka MeHee 500 A (aHOAMpOBaHHE
QIIOMUHHST U MarHueBbIX CIUIABOB W JIp.), a
TaK)K€ XMMUYECKOE

XpOMOBBI
17§
QHTUAPULTL

1:6

Xumudeckass o0paboTka cTaimm B pacTBOpax
XPOMOBOW KHUCJIOTHI ¥ €€ COJIel TIpr

t > 50 °C (maccuBauus, TpaBJIEHUE, CHSTHE
OKCHJTHOM TUJICHKH, HATIOJTHCHUE

XpOMOBBI
17§
AHTUAPUJT

5,5-10°

1: 6

Xumuueckass ~ o0paboTka  METauloB B
pacTBOpax XpOMOBOM KHCJIOTHI U €€ COJICH MpH
t <50 °C (ocBetyienue, nmaccuBamus u ap.)

XpOMOBBI
17§
AHTUAPUJT

DnexTpoxuMHuueckas o0paboTka B pacTBOpax
IeJI04n (anogHOE CHSITUE nuiama,
o0e3kupHuBaHUe, Iy)KEHUE, I[IMHKOBAaHHUE B
IIEJIOYHBIX  3JIEKTPOJIMTAX, CHATHE OJIOBA,
OKCHIMPOBAHHE MEJIH, CHATHE XpOMa U JIp.)

IIenoun

11

2:6

XuMmuyeckass ~ 0o0paboTka  METaUIOB B
pacTBopax IIEIo4Yd (OKCHUAMPOBAHHUE CTallH,
XUMHUYECKOe MOJINPOBAaHUE AIIFOMHUHUS,
PBIXJICHHE OKaJIWMHBl HAa THUTAHE, TpPABJICHUE
QIIOMHUHUS, MarHUsl U UX CIUIaBOB W Jp.) MPH
Temneparype pacrsopa, °C:

6onee 100

menee 100

[lemoun
IIenoun

55
55

NN

o O

XuMuyeckass 00paboTka MeETallioB, Kpome
AIIOMHUHUA W Mar"Husa, B pacTBOpax IICJI0YH
(xuMuYeckoe 00e3KUpUBAHUE, HEUTpaTU3AIIH
U 1Ip.) IpH TeMIiepatype pactBopa, °C:

6omnee 50

Menee 50

IIenoun
[lemoun

o o

o~

KagmupoBanue, cepeOpeHue, 30J04YeHHE U
IIEKTPOXUMUYECKOE JIeKaripoBaHue B
IIMAHUCTBIX PacTBOpPax

InanucTel

u
BOJIOPOJT

5,9

10

[luakoBaHWe, MEIHEHHE, JIATYHUPOBAHMUE,
XAMHYECKOE JIEKaNlupOBaHHUE,
aMaJIbFaMUPOBAHNE B [IMAHUCTBIX PACTBOPAX

IunanucTel

51
BOIOPO/T

1,5

11

Xumnyeckasi 00pab0TKa METaJIOB B 3aCTBOPAX,
cofiepKalux GTOPUCTOBOJOPOIHYIO KUCIIOTY U
€e Cou

dTOpHUCTHI
i

BOJIOPOJT

20




Xumuueckass ~ o0paboTka  METauIoB B
KOHIEHTPUPOBAHHBIX XOJIOTHBIX u| XJI0pUCTHI
12 |pa3baBieHHBIX HarpeThIX pacTBopax, i 80 3 3
COJIepKallNX COJIIHYIO KHUCJIOTY (TpaBlIeHHE,| BOJIOPOJ
CHATHE LUIaMa U JIp.)
XuMuyeckass 00paboTka MeETalioB, Kpome
XJIOpUCTHI
13 |CHATHS IMHKOBOTO M KaMHEBOTO MOKPBITHS, B i 310 5 3
XOJIOJIHBIX PacTBOpaxX, COAEPMKAIIUX COJITHYIO
BOJIOPOJT
KHCJIOTY B KoHUeHTparmu 10 200 /1
DnekTpoxumMmuueckass o0paboTka METaIOB B
pacTBOpax, COJIEpXKAaIlUX CEpHYI0 KHCIOTY B
koHneHtpanuu  150.350 1/m, a Takke Cenias
14 |xummuueckas o0paboTKa B KOHLEHTPUPOBAHHBIX p 7 2 1,6
XOJIOAHBIX W pa30aBlIEHHBIX  HArpeThIX fucitota
pacTBopax (aHogupoBaHme,
JJIEKTPONOIUPOBAHUE, TPABJICHUE U T.]I.)
15 |MenHenue,  Jy)XeHHE,  LMHKOBAaHUE WU Cenrias
KaJMHUPOBaHNE B CEPHOKHCIIBIX PacTBOpPax IMpH p 0 5 -
t < 50°C, a Tak)ke XUMHUYECKAsT aKTHBALIUA Kaciora
16 |Xumuyeckas  o0OpaboTKa  METANIOB B
KOHIICHTPUPOBAaHHBIX XOJIOTHBIX 1 boc dopa B |
pa30aBIIEHHBIX HarpeThIx pacTBopax, 6-10 3 1;6
comepkammx  opToGocHOpHYI0  KHCIOTY o KacioTa
(dbochaTupoBanue u zp.)
17 |Xumunueckas  oOpaboTka  METalJIOB B
KOHIICHTPUPOBAaHHBIX HATPETBIX PAacTBOpax M
AIEKTPOXUMUYECKAs o0OpaboTka B
docdopHa :
KOHIICHTPUPOBAHHBIX XOJOIHBIX PacTBOpax, 5 2 1,6
cogepxanmx  opToocGopHyr0  KHUCIOTY A rueora
(XuMHUIecKoe MOJTUPOBAHHE QTIOMUHUS,
AIIEKTPONOIMPOBAHUE CTATN, MEJTU U JIP.)
18 | Xummdaeckas 00paboTka METaJUIOB B
pa30aBIEHHBIX PACTBOPAX, COACPIKAILMX A30THYIO
KUCIIOTY (OCBETJICHHE AITIOMUHUS, XHMHYECKoe| A30THas
CHATHE HUKEJS, TpaBjeHNe, JEKAMpOBaHNE MU, | KUCTIOTa U
MIACCUBAIMS | JIp.) TIPH KOHIICHTPALMK PAcTBOPa,| OKCHIBI
IVAIR a3zoTa
6omee 100 3 3 5
MmeHee 100 0 5 -
19 |HuxenupoBaHue B XJOPHIHBIX pacTBopax mpH| PacTBopu
IUIOTHOCTH TOKA CBbIIe 1 A/aqMm MBIE 151 oL 1 1:6
COJH
HUKEs
20 |To ke B cymb(daTHBIX pacTBOpax PactBopu
MEIE COJIN 3-107 2 1:6
HUKEJS
21 |MenHeHue B STUICHIMAMHUHOBOM JIEKTPOJIHUTE | DTHIIEH- 0 4 i
JTIUaMUH
22 |KagmupoBaHWe W JIy)KEHHE B KHCIBIX
o denon 0 4 -
AIIEKTPOJIUTAX ¢ 100aBKOi peHona
23 |Kpamenue B aHUJTMHOBOM KpacuTele AHWIVH 0 4 -




24 |IIpombIBKa B ropsueii Boje Bona 0 5 - -

25 |be3BpeaHbIe TEXHOJIOTHYECKHE IPOLECCHl MPU
HAJIMYUU HENPUITHBIX 3alaxoB, HalpuMep, - 0 4-5 - -
amMMuakxa, Kies 1 Jp.

*MeToapl ouncTKH: | - aOCOpOIMOHHBIN; 2 - GUIBTpAITHS.

**Tuner anmapaToB ouucTku: 1 — QuubTpel-rymManoynoButenu OBI-T (kopmyc w3
tutana); 2 — ¢uibTpel-rymManoyinoButenn OBI-C  (kopmyc u3 cramm); 3 -  GUIBTPHI-
tymanoynoButenn ®BI-T ¢ opomaemoit npucraBkoii; 4 - GpuibTpei-rymanoynosutenn OBI-C-11;
5 - Hacapounsid punbTp Tuna BIHHUHWOT; 6 - cemaparopsl, BcTpauBaembie B 00OPTOBOI OTCOC.

Beibop  BeHTHNSATOpa  MPOM3BOAMUTCS C  Y4€TOM  HEOOXOAMMOro  Hamopa H
MIPOU3BOIUTEIILHOCTH.
[TorpeOHas MomHOCTh (KBT) Ha Bary 3JIeKTpOABHUraTeNsl pacCUUTHIBAETCA MO (hopmyIe:
VAP

" 360010277, 77,

(12)

rjae V- mpou3BOAUTEIILHOCTD, M3/‘l;
AP - nanop, I1a;

n, - KI1J sertuisatopa (0,6...0,85);
ny - KILJI nepenauun (0,9...1,0).

MeToanka pacyera BBITAKHBIX 30HTOB

BEITSDKHBIE 30HTBI YCTaHABIMBAIOTCS Haj 000PYIOBAaHHUEM C YCTOMYMBBIM KOHBEKTHBHBIM
IIOTOKOM, a TakKe HaJ MNbUILIMM M Ta30oBbIACIAOLMM o0opynoBaHueM. C MNOBEPXHOCTU
MCTOYHHKA BPEIHBIX BBIJIEICHUH, UMEIOIIETO TEMIIEpATypPy BBIIIE TeMIEpaTypsl atMochepsl mexa,
MOJTHUMAETCS] KOHBEKTHUBHBI IOTOK, OOYCIIOBJIEHHBIH pa3HOCTBIO IJIOTHOCTEH HarpeTblx M
XOJIOAHBIX Ta30B WJIM MapoB. DTH MOTOKM 3aXBATHIBAIOT YACTHUIIBI IBUTH, TIAPBl U 00pa3yIOIIHAecs
rassl ¥ YHOCST UX BBEpX OT HarpeToi MOBEPXHOCTH.

Ha puc. 2. nokazana cxema 30HTa JAJIs yJIaBIUBaHUS BPEAHBIX BbIIEICHUN. DPPEKTUBHOCTD
paboThl BBITSHKHOTO 30HTa 3aBUCHT OT KOJIMYECTBA yjamsgeMoro Bo3ayxa L u ckopoctu W
OTCaChIBAaHMsSI CMECH Ta30B M TOHKOJIMCIIEPCHOW MbUTH (CpaBHEHHE C PEKOMEHIIOBAHHOW W ISt
ONpENIeJICHHOW  TpyINIbl  BpPEeIHBIX  BEIIECTB), a TakKkKe OT pPACCTOSHUS 30HTA  OT
TETJTIOTa30MbIIEBBIICIIAIONICH MOBEPXHOCTH H U yriia pacKphITHS 30HTa a (00bIYHO a < 60°).

Hcrounnk

BPC/IHBIX
- o

KB BBIICTCHI

Pucynok 2 — CxeMa BBITS)KHOTO 30HTa

3KCH€pI/IMeHTaJIBHO OIMPCACIICHO, YTO ONTUMAJIbHAA BBICOTA YCTAHOBKU pa60qer0 CCUCHUA



30HTAa OT MCTOYHHKA NoiKHA OBITh (0,2...0,4)D (Dyc?é =113,/F,,, - KBUBAJICHTHBII AUAMETP

n

MCTOYHHKA BBIICICHHH, M’ Fue - IO MOBEPXHOCTH mociemHero, m2). Ilpu ycTaHOBKe
BBITSDKHBIX 30HTOB Ha BbIcOoTE (0,4...0,8)D,ys HEOOXOAMMO B pacueTHyro dopmyay (13) BBOAUTH
KO3 PHUIMEHT, XapaKTepU3YIOIIMKA IOABWKHOCTh BO3/JyXa IOMEIICHUS. YCTaHOBKa 30HTA Ha
paccrostaun 6omsee 0,8D.,, (pu MHOOBIX pacxojax BO3AyXa) COMPOBOXKIAETCS HEPAIMOHAIBLHBIM
PEKHMOM C YaCTUYHBIM YIIABIIMBAHUEM KOHBEKTHUBHOW CTPYHM U CONMYTCTBYIOMIMX Ta3oB Mcxoms u3
MPAKTUYECKHUX JaHHBIX TabapuTHBIE pa3Mepbl 30HTA (IJIMHA W IMHUpUHA) npuHUMaloTcsa Ha 0,2 M
OoublIIe pa3MepoB UCTOYHHUKA BPEIHBIX BBIJCICHHA.

OddextuBnas padora L (M3/q) BBITSDKHOTO 30HTAa OOCCIEYHMBACTCS TP  PACXOJe
yIaIIeMOT0 BO3yXa OT TEIUIOTa30MCTOYHUKA!

L=(43-H/D,,+065)-Q"°D*°E E, (13)

rae £, - monpaBouHbIil KOO (PUIUEHT Ha MOABUKHOCTh BO31yXa IIOMEIIEHUS;
E _ - monpaBouHBIN KOA(QPUIIMEHT HAa HATMYHME Ta30BOI COCTABIAIONIEH B KOHBEKTUBHOM IIOTOKE;

Q - KOJIMYECTBO KOHBEKTHUBHOM TCIIJIOTHI, TepHeMOfI HNCTOYHHKOB TGHJ’IOF&C‘}OBBII[GJ’IGHI/If/'II

4/3
Q=267F,At"", (14)
rae At - pa3HOCTh TeMIEpaTyp UCTOYHHKA BPEIHBIX BBIACIECHUN U BO3/yXa pabOYero nomeeHus,
°C
Koappunment E, MOXHO onpenenuTh MO rpaduky Ha puc. 3 3aBUCHMOCTH OT CKOPOCTH
JBUKEHMSI BO3/lyXa B IOMELEHUN Wy, ¥ TapameTpa A.

K

v

5 4

! ! I T
02 04 06 08 10 W, M/c

Puc. 3. TlonpaBounsIif ko duiment K, Ha MOIBIKHOCTH BO3AyXa B moMemennu npu A: 1 -
2,0;2-1,0;3-0,5;4-0,38;5-0,25;6-0,19

-5 2 s

3Hasd 3HaueHue kodpduimenta £, u3 tali. 2.6, MOXKHO HaWTH KO dULMEHT £ _ .
Tabnuua 6 — 3nauenns ko3 duunenta £ B 3aBUCUMOCTH OT £

E, 1 1,5 2,0 2.5 3,0 3,5 4,0
E, 1,2 1.23 1,27 1,3 1,33 1,37 1,4

B 3aBucuMocTH OT KJlacca ONACHOCTH BBIAETSIOIIMXCS Fa30B JOJDKHO MEHAThCS 3HAYCHHE
CpeHEel CKOPOCTHU B INIOCKOCTH IIPHEMHOIO CEYEHHs 30HTa Wy, (M/C), onpenenseMoit mo popmyie:



w,=L/F

rae Fiour - IUIOIIAAE CEYEHHS 30HTA, M2, F.our = 4B.
PekoMeHi0BaHHAasE CKOPOCTh OTCOCa BO3AyXa IS DPA3IMYHBIX BPEAHBIX BEIICCTB
mpeJicTaBjieHa B Tao. 7.

¢lin !

(16)

Tabmuna 7 — PekoMmeH0BaHHasi CKOPOCTb OTCOCA BO3AyXa ISl PA3IMUHBIX BPEAHBIX
BEIIIECTB
I'pynna BeniecTs TIIK, mr/m° W, M/c
| - upe3BBIYAITHO OMIACHBIE <01 1,75..2,0
Il - 0cobo omacusble 0,1..1,0 15..1,75
Il - ymepeHHO omacHbIe 1,0...10,0 1,0..1,5
IV - masio omnacuble Bomee 10 0,75...1,0

Br160p BeHTUIISITOpA TPOU3BOAUTCS C yYETOM HEOOXOIMMOTO HAIOPa U MOIIIHOCTH.
[ToTpeOHast MOITHOCTH (KBT) Ha Baly 3JIEKTPOABUTATEINS PACCUUTHIBACTCS MO Gopmyne 12.

BOl'[pOCl)I H 3alaHUA:

ba30BbIi1 ypoBeHB

3aganue 1. «Pacuer noTpedHOIro BO31yxX000MeHa NPH 00111e00MEHHOI BEHTUJISIIIUID).

Paccunrtarh HEOOXOAMMBIN pacxo 1 MPUTOUYHOTO BO3/1yXa U KPATHOCTh MOTPEOHOTO
BO3/IyX00OMEHA MOMEIICHHUS.
[Topsiiok BeIOJIHEHUS 3aaHUA.

agrwOdE

O3HaKOMUTBHCS C METOIMKOM.

BriOpath u 3amucarh B OTYET UCXOAHBIC JaHHBIE BapraHTa (cM. Taou. 1)
BBIOMTHUTE pacyer 1o BapuaHTy.
Ornpenenuth MOTPEOHBIN BO3TyXO0OMEH.
ConocTaBUTh PACCUMTAHHYIO KpPaTHOCTh BO3AYyXOOOMEHa C PEKOMEHAyeMOW U CcHAeNaTh

COOTBETCTBYIOIIHH BBIBOJI.
6. [loamucarh OTYET U CIATh MPETIOAABATEIIIO.
Tabmuma 1 — Bapuantel 3amanuii. «Pacdyer moTpeOHOro BO3ayX0O0OMEHa TpH 00IIE0OMEHHOM

BEHTHUIISALIH
['aGaputHbie | YcrtanoBou| Ywucio Kareropus HanmenoBanune |Kommuectso| ITJIK
pa3Mepsl 11exa, Hast pabotaro TSDKECTHU BPEIHOTO BBIJIETISIEMOT | BpETH
c% M MOIIHOCTD | IIUX paboTHI BEIIIECTBA 0 BPEIHOTO | OrO0
= s | o obopynoBa BEIIIECTBA, |BEIEC
| g Z | €| mus, kBt Mr/4q TBa
Al E| &S :
S5z
=| M
01(100| 48 | 7 190 100 |JIerkas AreTon 20000 200
02100 | 48 | 7 180 200 |Cpenmeii TskecTH |AUETOH 30000 200
03[100| 48 | 7 170 300 |Tsokemas AreTon 40000 200
04 100| 48 | 7 160 100 |JIerkas aIleTOH 50000 200
05100 48 | 7 150 200 |Cpenmeii TskecTH |AUETOH 60000 200
06 |100| 48 | 7 150 300 |Tsokemas AreTon 20000 200
07100 | 48 | 7 160 100 |Jerkas Aneron 30000 200
08 |100| 48 | 7 170 200 |Cpenneii TshkecTH |ATCTOH 40000 200
09 (100| 48 | 7 180 300 |Tsoxemas Arneron 50000 200
10100 | 48 | 7 190 400 |Jlerkas Arneron 60000 200
11180 | 24 | 6 20 50 |Jlerkas JlpeBecHas buIH 50000 6
12180 | 24 | 6 30 60 |Cpensneii Tsokectn |[lpeBecHast IbLIb 60000 6




13180 | 24 | 6 40 70  |Tsoxenas JpeBecHas buUIb 50000 6
141 80 | 24 | 6 40 70  |Tsoxenas JlpeBecHas buUIb 80000 6
15180 | 24 | 6 60 90 |Cpenneii Tsokectn |JlpeBecHast IbLIb 90000 6
16| 80 | 24 | 6 70 100 |Tsokenas JlpeBecHas bLUIb 100000 6
17180 | 24 | 6 80 110 |Jlerkas JlpeBecHas mbLIb 110000 6
18| 80 | 24 | 6 90 120 |Cpenneii Tsoxkectu |JlpeBecHas mbLIb 120000 6
191 80 | 24 | 6 100 130 |Tsokenas JlpeBecHas bLUIH 130000 6
201 80 | 24 | 6 100 140 |Jlerkas JlpeBecHas mbLIb 140000 6
21160 | 12 | 4 1 10 |Jlerkas Asp03011h CBUHIIA 20 0,01
22160 | 12 | 4 12 15  |Jlerkas Anp030J1h CBUHIIA 30 0,01
23160 | 12 | 4 13 20 |Jlerxas Asp03011h CBUHIIA 40 0,01
24160 | 12 | 4 14 25  |Jlerkas Anp030J1h CBUHIIA 50 0,01
25160 | 12 | 4 15 30 |Jlerkas Asp03011b CBUHIIA 60 0,01
26| 60 | 12 | 4 16 10 |Cpenneii TspKeCTH |ASPO30JIb CBUHIIA 20 0,01
27|60 | 12 | 4 17 20 |Cpenneii TspkecTH |A3p0O30Jb CBUHIIA 30 0,01
281 60 | 12 | 4 18 30 |Cpenneit TskecTH |A3p030J1h CBUHIIA 40 0,01
291 60 | 12 | 4 19 40 |Cpenneit TspkecTd  |Adp0O30J1h CBHHIIA 50 0,01
30/ 60 | 12 | 4 20 50 |Cpenneit TsoKeCTH |A3p030JIH CBUHIIA 60 0,01

3ananme 2. «Pacyer OOPTOBBIX OTCOCOB»

Onpenenutsb HEO0XOAUMYIO MOIIHOCTb AIIEKTPOABUTATEIS BEHTWIATOPA,

obecnieunBaroero 3pGeKTUBHYI0 paboTy OOPTOBOrO OTCOCA BBHIICSAIONINXCSA U3 BAaHHBI Ta30B IS
3aJIaHHOT0 TEXHOJIOTHYECKOTO Tpolecca.
Iopsiiok BHIMOJTHEHHS 32 IaHUSI.

arONE

O3HaKOMHUTBCS C METOAUKOM.
BriOpath u 3anmcaTh B OTUET UCXOHbIE JaHHbIE BapHaHTa (CM. Tab. 5)
OmnpenenuTs KOIUYECTBO BO3/TyXa, KOTOPOE MOIDKHO YAAISATCS OOPTOBBIMU OTCOCAMHU.
Onpenenuts NOTPEOHYIO MOLTHOCTH 3JEKTPOIBUTATENS BEHTHIIATOPA.
[Tommucark OTYET M CoATh MPETOIaBATEITIO.

Tabnuna 5 — BapuanTsl 3aanuil. «Pacuetr 60pTOBBIX OTCOCOBY

Hcxomgnpie maHabIC
Ne TexHomOrHYeCcKUi
Bap. | B,mm | L, M |H,mm|t,, °C| t,,°C | mpouecc moTabm. | k, | Ky | k, |AP, Ia| 7, | 1,
2.4
1 750 | 1,2 | 200 85 25 1 1 1 1 300 {0,609
2 750 | 1,2 | 200 75 15 2 1/1075]105| 35 (06|10
3 750 [ 15| 80 80 20 3 1 1 1 450 |0,65| 0,9
4 1000 | 5 80 100 20 4 1107505 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 |061|1,0
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 [ 15| 80 70 15 15 1 1 05| 600 |0,75(0,9




16 | 600 | 20| 80 95 20 16 121075 | 1 550 | 0,81(0,95
17 11000 | 3 | 180 | 95 20 17 12| 1 (05| 600 [0,75] 1,0
18 | 1000 | 3,5 | 200 | 100 | 20 18 1,21 0,75|05| 600 | 0,6 0,95
19 | 500 | 10| 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 21 121 1 |05| 350 |0,8]0,95
22 | 650 | 30| 80 | 100 | 25 22 1] 05 1 350 | 06110
23 | 700 | 15| 120 | 70 15 23 12] 1 1 600 [0,85| 0,9
24 11250 | 5 | 200 | 100 | 20 24 1,21 0,75]05| 650 |06 |10
25 | 1000 | 5 | 200 | 80 20 25 12| 1 (05| 650 [0,85|0,9
26 | 750 |12 | 80 95 20 1 1,21 0,75]05| 400 |06 |09
27 | 750 | 1.5 | 200 | 80 20 2 1 1 1 450 [0,85| 0,9
28 | 1250 | 10 | 200 | 75 15 3 1]1075|05] 500 [0,85| 1,0
29 | 1000 | 8 | 200 | 80 20 4 12| 1 |[05| 550 |0,05|1,0
30 | 1000 | 5 | 200 | 75 20 3) 11075 1 300 |0,85|0,95
[ToBbIlLIEHHBIN YPOBEHD
3ananne 1. «PacyeT BBITSIZKHOTO 30HTa».
Onpenenutsb HEO0XOAUMYIO MOIIHOCTb AIIEKTPOABUTATENS BEHTWIATOPA,

O6€CH€‘H/IB3IOH_[CFO 3(1)(1)CKTI/IBHYI-O pa60Ty BBITSIZKHOI'O 30HTA, YCTAHOBJICHHOI'O HaJA 3aJJdHHBIM
HCTOYHHUKOM IIBbIJICTa30BbIACIICHU .

1
2.
3
4.
S.

6. ITlogmucarh OTYET U CIaTh MPEOAaBATENIO.
Tabnuna 8§ — Bapuantel 3ananuii. «Pacdet BBITSIKHOTO 30HTa

PEKOMEHIOBAHHOM.

. O3HaKOMUTBCS C METOUKOM.

BriOpath 1 3amucarh B OTYET UCXOHBIC JaHHBIC BapraHTa (CM. Ta0JI. 8)
. Onpenenuts rabapuTHBIE pa3MepPbl BBITSHKHOTO 30HTA.
OmnpenenuTb CPeHIOI CKOPOCTh B IMJIOCKOCTH MPUEMHOTO CEYEHHUs 30HTa U CPaBHHUTH €€ C

[Topsanox BeimonHEeHUS paboThI

Haueptuth cxemy TpeOyeMoro BBITSKHOTO 30HTA.

OHpeI[eJ'II/ITB B(I)CI)GKTI/IBHYIO pa60Ty BBITSZKHOI'O 30HTA W MOIIHOCTH DJJICKTPOABUTATCIIA.

Ne Bap. Temreparypa, ¢ AxBwm D, m | BemmectBo | H, M | Wy M/c | P, xIla
HCTOYHHUKA BO3/1yXa IMOMCIUICHU

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 047 | 04 450
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 Sh 0,6 0,5 380
9 693 23 2x4 Al 0,5 0,4 420
10 1453 23 0,6x0,8 SiO; 0,3 0,5 480
11 1286 26 1,8x2,0 HF 1,2 0,3 360
12 874 24 1,4 NO, 0,9 0,3 440
13 1223 23 2,1 As 1,0 0,6 520
14 1120 20 0,5x1,8 Ag 0,8 0,3 580
15 980 20 0,6x1,2 CS, 0,5 0,4 310




16 1154 24 2,3 FeO 1,6 0,3 400
17 928 28 1,2x1,4 SO, 1,0 0,3 380
18 726 26 0,9x0,9 CO 0,6 0,3 320
19 824 24 0,8x1,4 CrOs 0,8 0,6 400
20 768 28 0,7x0,9 MgO 0,4 0,4 300
21 823 23 2,0 TiCl4 0,8 0,6 500
22 942 22 1,4x1,6 denon 0,6 0,3 450
23 634 24 1,2x1,4 HCI 0,7 0,3 420
24 823 23 1,0x1,0 CO 0,5 0,3 320
25 652 22 0,9x1,2 I[TAM 0,6 0,3 300
26 987 23 0,6x1,8 Ni 0,5 0,3 680
27 861 24 0,7x1,2 Mn 0,3 0,3 520
28 1050 25 3,0 Cu 1,2 0,6 320
29 510 26 2,5 Sn 0,9 0,4 280
30 987 24 1,4x1,4 Br 1,0 0,6 380

Cnmcok JimTeparypbl, peKOMeHAyeMblil K HCIIO0JIb30BAHUIO 10 JAHHON TeMe
OcHoBHas iuTEepaTypa:
1 Epemenko, B. /1. be3onacHocTh xu3HeAesTensHOCTH : yuebHoe nocodue / B. JI. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET IIpaBocyaus, 2016.
— 368 c. — ISBN 978-5-93916-485-6. — TekcT : 27eKTpOHHBII // DIEKTPOHHO
oubmmoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokonos, A. T. bezomacHocTs xu3nenesrensHoctu / A. T. Cokonos. — M. : HTEpHET-
Yuusepcuretr Undopmarnmonnsix Texuonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : ayeKTpoHHBIH // DnekTpoHHO-0nbIMoTeuHas cucrema [PR BOOKS :
[caiit]. — URL:http://www.iprbookshop.ru/56345.html

JlonmoJHUTeIbHASA JINTEepaTypa:

1 benos C.B. be3omacHOCTb KU3HEACITENILHOCTH : Y4eOHUK 171 BYy30B. — M. : Briciias
mkomna, 2008.

2 be3onacHOCThH Tpy/a B XUMHUYECKOI MPOMBIIIUIEHHOCTH : Yuel. mocodue / [Tox pen. K.
Mapununoit. — M. : Akagemus, 2011

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO JOCTYyIa K 00pa30BaTEILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTerckas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTaaor acCOIHAINU dJIEKTPOHHBIX OHOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

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



https://openedu.ru/

TEMA 4.3AIIIUTA HACEJIEHUSA U TEPPUTOPHIA OT UYPE3BBIYAMHBIX
CUTYAIIUH
IPAKTUYECKOE 3AHSITHUE 8. INTAHUPOBAHHUE U OPI AHU3AIIMOHHBIE
BOITPOCHI BBITTIOJTHEHU S SBAKYAIIMOHHBIX MEPOITPUSITUM.
He.m: 3aHATHUA: HAYUYUTHCA UYCTKO, I[efICTBOBaTB Ipu 3BaKyallud W YMCTb BbIIIOJIHATH

pacyeTsl HeOOXOAMMBIX JaHHBIX Ha ABAKYAIIUIO U JIJIS1 )KU3HEOOECIICUCHHS BO BPEMS UpE3BhIUAHBIX
CUTYyalUi.

3HaHus U yMEeHHUSs, IpUodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbI
3HaTh: OCHOBHI yCJIOBHI Oe30macHON U KOM(MOPTHOH Cpelbl; OCHOBHI oOecTiedeHns: COOCTBEHHON 0e30macHOCTH

YMeTh: co3maBaTh U MOANEPKUBATH YCIOBUS Oe30macHO 1 KoM(OpPTHOH cpenbl; obecrneynBaTh COOCTBEHHYIO
06€e30MmacHOCTb;

Brnaners: Meronamu co3paHus U MOJ/ICPXKAHUS yCIOBHI 0€30I1acHOI N KOM(OPTHOH Cpebl; HaBBIKAMH 00eCIeYeHUS
cOOCTBEHHOW 0€30MacHOCTH

HanmenoBanue (opMupyeMbIX KOMIETEHIHH

WNupekc DopMynHpOBKa:

VK-8 Crnioco0eH co3aaBaTh U MOJIEPKUBATh B IIOBCEHEBHOM KHU3HU U B IPOHECCHOHATIBHOM
JIeSITeNIbHOCTH Oe30IacHbIe YCIOBUS KH3HEACATSILHOCTH ISl COXPaHEHUSI IPUPOTHOM
cpensl, obecneueH s YCTOIUMBOrO pa3BUTHS OOIECTBA, B TOM YHCIIE IIPH YIpo3e U
BO3HHKHOBCHHU ‘IpeSBLI‘IaﬁHBIX CI/ITyaHI/Iﬁ 1 BOCHHBIX KOH(I)J'II/IKTOB

N3ydenune KynbTypbl O0e301acHOro moBeAeHus B ycioBusax UC m opraHuzaius dBaKyalldu
HaceJeHUsi B YPE3BbIYAHHON CHUTYyallMU SBISETCA BEChbMa aKTYaJbHOM TEMOM Mg Ka)Xao0ro

YCJIOBCKaA.

TeopeTuyeckas 4acTb

B ycnoBusix CTAaHOBIEHHsS PBIHOYHOM OJKOHOMHKHM, COLHMAIBHOM M  IMOJUTHYECKON
HECTaOMJIBHOCTH PE3KO BO3pPOCIa OMACHOCTh BOSHUKHOBEHMsI TEXHOTE€HHBIX aBapHii, KartacTpod, a
TaK K€ TEPPOPUCTUUYECKUX AKTOB, KOTOPbIE MPUBOAST K BOSHUKHOBEHHUIO YPE3BbIUAHBIX CUTYyallHUii
HO).

ABapusi - OIacHOE€ TEXHOTE€HHOE IPOUCLIECTBHE CO3Jalollee Ha OOBEKTE, ONpe/IeIeHHON
TEPPUTOPUN WIM aKBATOPUM YIpO3y JKU3HHM M 3I0POBBIO JIIOJEH U NPUBOASAIIEE K pa3pyLICHUIO
3/1aHUH, COOPYKEHUI, 000PYAOBaHUS U TPAHCIIOPTA, HAPYIIEHUIO TPOU3BOJICTBEHHOIO Mpoliecca, a
TaK e K HaHeCeHHIo yuiepba okpyxkaroieii npupoanoit cpeae (FOCT P 22.0.05-94).

Karactpoda - npoucuiecTBue B TEXHUYECKON CHCTEME, COIPOBOXKIAOIIEECS TMOENbI0 MU
npormnaxeil 0e3 BeCTH JIIoIeH.

B pesynbraTe akTUBHOTI'O BO3JIEHCTBHS YeJIOBEKa Ha Cpeay oOUTaHHs M3MEHWIUCH Ouochepa
U TPOUCXOASIIME B HEW IPOLECCHl, YTO BHI3BIBAET CTUXHIHBbIE O€JCTBHS, HEOObIYalHO MOIIHbIE
HaBOJHEHMs, yparaHbl, ONOJI3HH JaKe B TeX pailoHax, IJie UX paHee HUKOI/ia He ObLIO.

Kak nmokasbiBator coobiTust 11 centsiops 2002r. B CIIA, opyaneM TeppopUCTOB MOXKET ObITh
HE TOJIBKO SIJIEPHOE, XUMHUUECKOEe U OaKTEpUOJIOTHUYECKOE OpYXKHE, HO M OObIYHBIE T'PAXKITaHCKUE
camoJeTsl. B Takux ycioBusix oco0oe 3HaueHHe NpruodpeTaeT NpoduIakTHKa, TPOrHOZUPOBAHUE U
muksuanusa YC. Ilockonbky TouHOe Bpemsi BO3HUKHOBeHUs1 YC, Kak MpaBuiio, HEBO3MOXKHO WIN
OYeHb TPYAHO MpelcKa3aTh, HEOOXOAUMO 3a0JIaTOBPEMEHHO MPUTOTOBUTH HACEJICHHE K 3alUTe U
pabotam no nuksupanuu YC.

[Ton nukBHmanMed Ype3BbIYANHON CUTyallud MOHUMAIOT MPOBEICHUE B 30HE UPE3BBIYANHOMN
CUTyallUd W TPWIETAIOIIMX K HeH palloHax BCeX BUAOB Pa3BElKU W HEOTIOXKHBIX paboT, a Takxke
OpraHM3alMI0 KU3HEOOeCIedeHNsI OCTPAAaBILEro HaceJIeHUsl U JIMYHOTO COCTaBa JIMKBHJIATOPOB
(TOCT P 22.0.2-94).

3abnaroBpeMeHHas MOJArOTOBKA K JIMKBUAALMK TOCIEICTBUN aBapuil — OJAMH W3 OCHOBHBIX
NPUHIUIIOB 3alllUThl HACEJEHUS U NPOHM3BOJCTBEHHBIX OOBEKTOB. Yem Ooblie MpOBEIEHO
MIOATOTOBUTENBHBIX MEPONPUATUN O MOMEHTa BO3HMKHOBEHMs UYC U BBIIIE MX Ka4eCTBO, TEM
nerde OyAeT pemarh 3a7auy 3allUThl HACEICHUS U PEeANpUATHS IpH Bo3HUKHOBeHHH YC.



Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aganue K padoTe: 110 NPUBEIEHHON METOMKH POU3BECTH PACYETHI HEOOXOAUMBIX TaHHBIX HA
HBAKYyaLUIO U JUIsl dKU3HEOOECIIeYEeHUs COITIaCHO UCXOHBIM JJAHHBIM Ta0uib! 1.
Tabnmuna 1 — VMcxoaHbie JaHHBIE IS pacyera

=2 g x = = . 2 »
Plirelepry Bi| B, | BE, |30l dg |3l g
HEEHEHERY 2: s2g (8% g8 |28g| 5%
B HH R :: £33 | Ze3| =27 |EzE| :=E
z|Eg7=78e §3| £° | BE7 |3iE| gF|28f| ;i
SE = | == &2 i - % 1 it
1 8 15 1500 | 99.40npm | 119 00xmm | 100 15 2200 JIrA3
2| 22 10 2500 | 129 35ymm | 149, 10Mum 42 8 344 I1A3
3 7 50 700 6. 20Mmm | 109. 00Mmm | 150 17 2600 KPA3
4| 14 5 10000 | 20w OSyumx | 209 20Mmm | 100 12 978 KAMA3
5 9 2 8000 | 14w 58xom | 163. 00w 289 17 3707 Hxapyc
6 | 17 4 870 | 154 19vam | 18a. 21amm 71 10 761 Hxapyc
7 4 2 1200 | 20w O0aam | 229. 25\MmE 85 6 450 IIA3
8 5 3 1500 | 10w 36zom | 109, 57Mmm 67 14 2016 JIrA3
9 2 1 600 | 16w 45xmm | 1939 37vmm 19 7 159 I1A3
10] 9 5 560 29 30MmE | 39 20MmE 29 4 289 T'A3-53
11 6 2 2000 | 5. 00mmm | 6. 15MEE 90 12 635 KAMA3
12 5 1 1800 | 1l= 34aom | 11 S54vmm 82 13 2125 Hxapyc
13| 7 2 3000 | 149 00aam | 169. 20MmE 56 15 928 JIrA3
14 25 5 2000 | 21w OSagm | 2249. 10MmE 45 12 2435 Hxapyc
15 14 6 3100 | 17= 45xom | 189. 55ymm 43 5 1023 KPA3
16| 9 1 4500 | 129 28xum | 141 58vmm 26 6 315 I1A3
17| 8 3 3200 | 17=. 05w | 18w 25ymm 31 4 231 Hxapyc
18] 12 2 9800 | 9u. 06mmm | 11u. 35Mmm 34 6 1026 Hxapyc
19] 3 2 3000 | 10w 27w | 113 O0MmE 25 15 720 KPA3
20 5 3 4000 | 139 S56nmm | 159. 46MmE 45 9 509 Hxapve
21| 4 2 3200 | 159 15ymm | 181 25xmm 37 7 623 KPA3
22| 10 1 5000 | 169 23gm | 199. 30Mm= 62 17 2023 Hxapyc
23| 30 5 2100 | 15w S4rom | 179 20MmE 35 5 305 IIA3
24 20 6 2000 | 21w 32zm | 229, 10MmE 42 12 2320 | KAMA3
25| 6 4 12000 | 99. O5nmmm | 1249. O5ymE 46 12 650 KPA3
26| 9 6 6000 | 10w 23z | 113 200mm 29 4 878 Hxapyc
27| 35 8 7000 | 149 40agm | 159. 40Mvmm 16 3 249 JIrA3
28| 12 5 4000 | 16w 50nom | 171 30Mmm 56 12 1170 Hxapyc
29| 5 1 5000 | 149 13xgm | 169. 23:vmE 51 17 761 KPA3
30| 4 2 7000 [ 8u. S0MmE | 9u. 20MmmE 20 + 352 KAMA3

MeTtoauKa BbINOJHEHUS 3a1aHUA:

1 [loxroToBUTk JUCTHI popmarta A-4, 3aMIOTHUTH ITAMITBL.
2 BeposTHOE YUCIIO JT0/IEH TTOTIABIINX B 30HY 3apaKEHUS:
2.1 Cpennsist IIIOTHOCTH 3aCETEHUS:

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

rjae:

N — gucrno xureneit paiiona (den.)

Sp— mromaapb paiona (Km.2)

2.2 BeposATHOE YUCIIO MOCTPAJABIINX:



Nroc. :Q *Ss (‘IGJ’I.)
rac:

Q — CpenHss IIOTHOCTD 3acelieHus (4ei./KM.2)
Ss— romaapb 3apakeHust (KM.2)
3 Ompenenenue BuAa dBaKyanuu (BBIBOJ pPabOTAOMIMX 3a Mpeaeibl OObEKTa WU YKPHITHE B
3aIIUTHBIX COOPYKEHUSX, TUOO0 UCTIOIH30BAHUE 3AIIUTHBIX CBOMCTB 3JaHUN U COOPYKEHUN).
Bup sBakyanuu 3aBucHT OT (hakTopa BHe3anmHoCcTH HacTymienus YC.
3.1 Bpems Hactymienust YC (abcommroTHOE):

Tuc = Tnon. o6n. — Tas (‘I)
rue:
Tuon. 061 — pacueTHOE BpeMs OX0a obaka (4.);
Tas — BpeMst Hauaa aBapuu (4.)
3.2 Bpemsi, uMerolieecs B 3arace Jyisi OpraHu3aiii SBaKOMEPOIIPUSTUN:

T=Tu— Tasax, (‘l)

rue:
Tuc— Bpems Hactymuienus YC (abcomroTHoe) (4.);
Tasax — BpeMs MPOBEACHUS IBAKOMEPOTIPUITHH (4.)
[Tpumep: ABapus Ha Bogo3abopHOi cranumu HoBocTpoiika mpousonuia B 4. MHH.
Wwmeercst i Bpemst Ha BBIXOJ JIFO/ICH 3a mpeaensl o0bekTa? Eciin BpeMeHU HeT, yYUTHIBAIOT, YTO
ra3o00pa3HbIi XJIOp TsDKEIee BO3AyXa MOYTH B 2,5 pa3a, Ballle pelieHre o0 pa3MeleHnH padounx u
CITy’KaIlInX.
4. Pacuet yncna pabouux U CIyXKaIIUX MOJJISKAIINX IBaKyalllHy.
Pacuersl mnpousBoasT, ucXoAs U3 HauOomplied paloTamolieldl CMEHbl MHPHOIO BpPEMEHHU,
YUCIEHHOCTH JUYHOTO cocTaBa (OPMUPOBAHUNA M JAEKYPHOU CMEHBI, KOTOPYIO HEOOXOAMMO
OCTaBUTH HA pabOYMX MECTaxX JJIsl OXpaHbl K KOHTPOJIS 32 paboTarommM 000pyI0BaHHEM.
IIpu yrpoze Bo3HukHOBeHHS UC muuHBIi cocTaB (OpMHpOBaHHHA oOcTaeTcs (€clyd MO3BOJISET
oOctaHoBKa) Ha o0Obekre, ocHamaercs (CU3), mpubopamu, HUHCTPYMEHTOM U HEMEJIEHHO
MPHUCTYMAeT K MPOBEICHHUIO ClIacaTeNIbHBIX U APYTUX HEOTIOKHBIX PaldoT.
Ha o0bexTe BBOAAT YCHUIICHHBIM PEKUM OXpaHbl. B 1exax ¢ HEmpephIBHOM ITMKJIOM ITPOU3BOICTBA
OCTaBJIAIOT JAEKYpPHBIE CMEHBI, KOTOpble oOecnieunBatoTcst CI3.
Tabnuia 2- PaGouune u ciysxaiiue noanexaiiyie 3BaKyauu

[Tompaznenenue UuCIeHHOCTh YETOBEK [Tognexut
HBaKyallu
HanOoJbIIeH W3 HUX ICJIOBCK
paboTaromieii
CMCHBL (dbopMupoBanue NEXKYpHOH | BCero
CMEHBI
Ilex Ne 1 10

5. Pacuer mpoIlyKTOB MUTAHUS U BOJIBI 7151 paO0YMX U CIYXKAITUX MOJJICKAINX IBAKyallUH.
Ta6mmma 3- HopMbl o0ecrieueHust MpoAyKTaMy MMUTaHKS HaceJleHus, moctpaaasmiero B UC, r/yen B

CYTKH

IIponykt KomnmuecTBo Ha 1 4gen. Ha 1 gens (xr) Ha 3 gns (xr)

(r)

1 Xneb u cmecu u3 250
pkaHOMU, 00 qupHON MyKH 1
copTa

2 X11e6 Oenblit U3 250
NIIeHUYHOU MYKH 1copTa

3 Myka nueHn4Has 2-ro 15
copra




4 Kpymna pa3sHas 60
5 MakapoHHbIe U3AeNnus 20
6 MoJ0KO 1 MOJIOUHBIE 200
W3JIeNTUs

7 Msico, MSICOTIPOJTYKTHI 60
8 Pp10a 1 ppIOONPOIYKTHI 25
9 XKupst 30
10 Caxap 40
11 Kaprodens 300
12 OBowu 120
13 Conp 20
14 Yait 1

Ta6muua 4- Hopmer oOecrieueHust HaceneHus BOAOH, JI/4el. B CYyTKH.

Bunpl BogonoTpebnenus KonnuectBo Ha 1 Ha 1 nenus Ha 3 gus
yeu. (1) (n) (1)

1 ITutee 5

2 IlpuroroBiieHue NUIIK 7

3 Y I0BIETBOPEHHE CAaHUTAPHO- 21,0

THTHEHUYECKHX MTOTPEOHOCTEH

yeJIoBeEKa

4 Brineuka xieba 1,0

5 IlpadeyHbie, XUMYUCTKA 40,0

6 MeauiuHCKIe yIpexKIeHus 50,0

7 lonnas canuTapHas oOpaboTka 45,0

JIIOZEH JI/uen

6 Pacuer HE0OXOIMMOTO KOJIMYECTBA TPAHCIIOPTA I ABAKyalluu pabouuX, CIIyKallliX 1 YICHOB
UX CEMEN.
Tabnuua 5 - Hopmbl MakcMMaIbHOM 3arpy3KH 110 MapkaMm aBTOMOOUIIEH 11 pacyera

HEO0OXOMMOTO KOJIMYECTBA aBTOMOOMILHOTO TPAHCTIOPTA.

Mapka ITA3 JIuA3 KAMA3 | «hkapyc» | ['a3-53 KPA3
aBTOMOOMJIS

Yucno 25 60 35 46 25 50
MAaCcCaXUPOB

[ToBbI1IEHHBIN YPOBEHB

1.dats onpenenenne YC.
2.Kaxk xknaccudummpyrorcs YC TEXHOT€HHOTO U MMPUPOIHOTO Xapakrepa?

Cnucok Jureparypbl, peKOMEHAyeMblil K UCIIOJIb30BAHUIO 110 JAHHOH TeMe
OcHoBHas1 JiuTeparypa:

1 benos C.B. be3onacHOCTh KU3HEAEATENBHOCTU: YUeOHUK JUId By30B. — M.: Bricias mkouna,
2011. -485 c.

2 benos C. B. bezonacHocTs xku3HeaesaTeIbHOCTH. TepmuHonorus: yuebnoe nocodue / C. B.
benos, B.C. Banaes, A. ®@. Ko3bskos; nox pea. C.B. benosa. - M.: Knopyc, 2012. - 400 ¢
JlonoJiHUTeIbHAS JINTEpaTypa:

1 Kpusomeun /. A., Mypaseii JI. A., Poesa H. H. u ap. Oxonorust u 6€30macHOCTb




KU3HENIeATeIbHOCTH: yueO.mocodue s By3oB. / [lox pen. JI. A. Mypasss. — M.: OHUTH,
2000. — 448 c.: un. - bubmuorp.: B Tekcre. - ISBN 5-238-00139-8

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

3 MexoTpacieBble nmpaBuia 1o oxpane Tpyaa (mpaBuiia 6e30MacHOCTH) TIPH IKCILTyaTaIuu
anektpoycranoBok. [IOT P M-016-2001 P/ 153-34.0-03.150-00. - M.: 3. HI] DHAC,
2001. - 195c.

HNuTepHeT-pecypcebl:
1 http://window.edu.ru/ — emuHOe OKHO IOCTyIa K 00pa30BaTEIbLHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — saeKTPOHHBIH KaTajaor acCOHAINN JICKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBefieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpsiTOe 0Opa3oBaHUe

TEMA 4. 3ALUTA HACEJIEHUS U TEPPUTOPUI OT UPE3BBIYAMHBIX
CUTYAIIUH
IMPAKTUYECKOE 3AHSITHUE 9. OIEHKA OUAT'OB ITOPAJKEHUSI,
BO3HUKAIOIIUX B PE3YJbTATE CTUXUMHbBIX BEJICTBUM, ABAPUH U
KATACTPO®
Heﬂb 3aHATHUA: O3HAKOMHUTHECA C MCTOI[HKOﬁ YIIPOIICHHBIX pPACYCTOB OLCHKHU OYaroB
MOpaXKeHUsl, MPUOOPECTH EPBOHAYATIbHBIE HABBIKU B PELICHUH 3a/1a4.

3HaHua u ymenus, npuoﬁpeTaeMble CTYACHTOM B PE€3yJbTaTe 0CBOCHUA TEMbI
3HaTh: OCHOBHI yCJIOBHI 0e30macHON U KOM(pOPTHOI Cpelbl; OCHOBBI 00ecTIedeHNsI COOCTBEHHOH 0€30acHOCTH

YMeTh: co3/1aBath U HOAJCPIKUBATE YCIOBUs 0€30MacHOM U KOM(OPTHOH cpejibl; 00eceynBaTh COOCTBEHHYIO
0€e301acHOCTb;

Brnanets: MeTomamu CO3AaHUsI U MOJICPKAHUS YCIOBHIA 0€30aCHO U KOM(BOPTHOH Cpe/ibl; HAaBBIKAMH 00ECIICUCHUS
coOCTBEHHOMI 0€30I1aCHOCTH

HaunmeHnoBanue (opMupyeMbIX KOMIETEHIHH

WNupekc DopMynHpOBKa:

VK-8 Crnioco0eH co3aBaTh U MOJIEPKUBATh B IIOBCEHEBHOM KHU3HU U B IPOPECCHOHATIBHOM
JIeSITeNIbHOCTH O€30IacHbIE YCIOBUS KH3HEACATSILHOCTH ISl COXPAHEHUSI TPUPOTHOM
cpensl, 00ecreueH s YCTOHYMUBOTO Pa3BUTHS O0IIECTBA, B TOM YHUCIIE MIPH YTPO3e U
BO3HMKHOBEHHH YPE3BbIUAIHBIX CUTYaIlMi M BOCHHBIX KOH(INKTOB

CruxuniiHble TEHCTBHS CUJI IIPUPOJIBL, TIOKA €IIE HE B IOJHOW Mepe MOABIACTHBIE YEIOBEKY,
HAHOCST SKOHOMHKE TOCYJapCcTBa U HACEJIEHHUIO OTPOMHBIN yiiep6. CTuxuiiHble OeCTBUS — TaKHe

SABJICHUA TPHUPOABI, KOTOPBLIC BEI3BIBAIOT OJSKCTPEMAJIBbHBIC CUTyallMH, HAPYIIArOT HOPMAJIbBHYIO
KU3HECITENLHOCTh TtoJiell U paboTy oO0bekToB. Hambosee XxapakTepHble CTHXUKHBIE OEICTBHUS
JUIS Pa3IMYHBIX Teorpauueckux paloOHOB HAIle CTpaHbl — 3EeMJIETPSACEHUs, HABOJIHCHHSI,
CeJIeBbIE TMOTOKU M OMOJ3HHU, CHEXKHBIC JIaBUHBI, Oypu W yparansl, moxkapbl. CTUXHiTHbIE O€ICTBUS
BO3HHMKAIOT BHE3alIHO W HOCAT Ype3BbIUANHBIN xapakTep. OHU MOTryT paspylmiaTh 37aHUS U
COOpPYKECHHUA, YHHUYTOXKATh LCHHOCTHU, HApyllaTb IMIPOHCCCHI IMPON3BOJACTBA, BBI3bIBATH ruoeis
moaeil v KUBOTHBIX. [103TOMY M3ydueHHne JaHHON TeMbl SBISETCS aKTyalbHBIM.
TeopeTuyeckas 4acTb
ITo MpOUCXOKICHNIO ECTECTBEHHBIE KAaTaCTPO(BI ACIATCS Ha 4 TOATPYIIIIbL:


https://openedu.ru/

1. MeTeoponorudeckue.

2. Tononoruyeckue.

3. TeKTOHUYECKHE U BYJIKAHHUYECKHE.

4. Kocmuueckue.

1. K.wmemeoponozuueckum (azpomemeoponozuueckum) OnacHbIM SIBICHUSAM OTHOCSTCS:
Oypu, yparaHbl, CMEpYH, IITOPMBI, TaW(yHBI - BO3HHKAIOT IPH MPOXOXKICHUH TITyOHMHHBIX
LIUKIOHOB M TPEACTABIAIOT COOOW JBIKEHUE BO3AYLIHBIX Macc (BeTep) C pa3Iu4yHON
CKOpPOCTbI0. YTOOBI YETKO NPEICTaBIISITh, KOIZla BETEP MOXKET CTaTh TOYHOW CTHUXHEH, CIeAyeT
obpatuthesa k mkane bodopra (1806 r.), mpunsaror ['maBHO#N (usnueckoii oOcepBaTopuen aJis
OIIpe/IeNICHUS CUJIbI BETpa:

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

6 O6amoB - 12 m/cek - CUIIbHBIN BeTep,

10 6ammoB - 25 m/cek - Oyps,

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

OCHOBHBIMU MOPAXKAOIMUMHU (AKTOPAMHU STUX SBICHUI MPUPOIBI ABISIOTCS: BBIBOJ U3 CTPOS
KOMMYHMKAlMii ¥  HapyuieHHWe paboThl TpaHCHOpTa, pa3pyLIeHUE TUAPOCOOPYKEHUM,
MOBPEKICHHUE IEPEBHEB U 3AHUM,

- pa3pylLIeHUE HACEIEHHBIX ITYHKTOB.

2. K mononozuueckum onacHplM SIBICHHUSM OTHOCSATCS: HABOJHEHUS U MABOJKH, CEllH,
OTIOJI3HU, 00BaJIbl (CHEXKHBIE), OCHIIY, JJABUHBI, IPOCaiKa (IpoBaJl) 3€MHOM MMOBEPXHOCTHU, LIyHAMHU
(60BIIIMIE BOJIHBI).

Haunbonee xapakTepHbI U3 BBINIE MEPEYUCICHHBIX SBICHUN i Tepputopuu Pb, sBisrorcs
TUIPOJIOTUYECKUE OTIACHBIC SIBJICHUS (HABOAHEHHSI U MTABOJKH).

Hageoonenus (naeooku) - >TO 3aTOINIEHUE OTHEIBHBIX TEPPUTOPHUHA BCIEIACTBHE PE3KOIO
MOJABEMA YPOBHSI  BOJIbI, MPUYMHAMU KOTOPBIX ABIAIOTCS: TMOJOBOAbE (OOMIBHOE TasHUE
CHEra, JIbJ1a), JT0’KJEBble MaBOJKH, MOATOIUIEHHE (TIOBBIIIEHHE YPOBHS TPYHTOBBIX BOJ), 3aTOPBI
(ckoruieHue Jbja, Jeca, Mycopa), BeTpPOBbIE HAaroHsl (IMOYTH €XETroJHO peructpupytorcs B r. C.-
[TerepOypre).

Cenu - 3TO KaMEHHO-TPS3EBble TOTOKH, CITyCKArOIIMEecss CTop ¢ OOJIBIION CKOPOCTBIO,
paspyuiaronfe 1 YHUYTOXKAIOLIUE BCE Ha CBOEM ITyTH.

Onoasnu - 3TO CMEUIECHUE TOBEPXHOCTHBIX CIIOEB IOYBBI B PE3YJIBTATE PA3PHIXJIEHUS HX
MOBBILIEHHBIM COJIEP’KaHUEM BJIArH.

3). K mexmonuueckum u gynkanuueckum omacHbIM SBJICHUSAM OTHOCSTCS:

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

MPOUCXOJSIIMMH B TOJIIE 3¢€MHONW KOPBI PAa3IUYHBIMU JABMKCHUSIMH M OOpa30BaHUEM OTPOMHOMN
sHeprun. OCBOOOAMBIIIASCS YHEPTUSI PACTIPOCTPAHIETCS B BUJIE YIIPYTHX BOJH, YTO B CBOIO OUYEPE/Ib
BIICUET 3a CO0OIi: pa3pylIeHHe 3JaHUi U COOPYXKEHHUH, MOJ OOJIOMKaMH KOTOPBIX OKa3bIBAIOTCS
JIIOIHN, a TaK K€ TICHXO0JIOTHYEeCKOe BO3JEHUCTBHE Ha JTIOICH.

OcCHOBBIBasICh Ha MPUYUHAX U MECTE BO3HUKHOBEHUS 3E€MIIETPSACEHHS] MOKHO MOJPA3IACIUTh
Ha TEKTOHUYECKHE, BYITKAHUUECKHUE, MOPETPSICCHUSI.

Texmonuueckue 3emaempsacenus BOZHUKAIOT B pe3yJbTaTe MEpPEeMENIeHUsI MacC B 3€MHOM
KOpe TOJI BIMSIHUEM TOpPOOOpa3yronux MmporeccoB. ExxeromHo B Mupe peructpupyercs Ooinee 1
MIIH. CEHCMUYECKHUX TOJTYKOB.

Jlnst  ompeneneHWss CUIBI  TOJI3EMHBIX TOJMYKOB HCIHOJIB3yeTcss 12-0anmpHas IIkana
Puxtepa (1935 r.).

Bynkanuueckue 3emnempsacenus BO3ZHUKAIOT BCIEACTBUE W3BEPKECHUS BYJIKAHOB, KOTOPHIC
MPUBOJIAT K OTPABJICHUIO HACEJCHUS Tra3aMdM M 3aChIIKOM HACEJIEHHbIX MYHKTOB. Tak,
BYJIKAHUYECKHM TICTUIOM U TIECKOM B 79 T. H.3. ObUT TOXOpOHEH T. [Tommeii.

Mopempscenusn - 3T0 pe3Kue KoJeOaHHWs BOJBI B MOPSX M OKeaHaX, BO3HUKAIOIIWE TpU
3EMJIETPSICEHUH, DHIHULEHTP KOTOPOr0 HAXOAUTCA MOJA JHOM, a TakXke IMOJABOJHBIMU



BYJIKAHWYECKHUMH HW3BEpKeHHsIMU. Tak oOpa3oBajics B bepunroBom mope B 1797 1. ocTpoB
Borocnosa. [Ipy CHIIBHBIX MOPETPSICEHUSAX HAa TOBEPXHOCTU MOPS 00pa3yloTCs TUTAaHTCKUE BOJIHBI -
nyHamu. Tak, B 1946 r. 6bu1 paspymies r. Kanbsio Ha mooepexne [lepy, a B 2004 r. B IOxHo# A3un
B pe3ysbTaTe IyHaMu Moruoio okosio 300 ThIC. 4enoBeK.

4). Kocmuueckue onachule s61eHuUs - 3T0 NMAJCHUE METCOPUTOB, OCTATKOB KOMET, MPOYHE
KOCMUYECKHE SIBJIEHUSA, KOTOpbIE BCTpEYaroTCsl KpaiiHe peaxo (1 pa3 B OJHO WIM HECKOJIBKO
croneruii). Tak, Hanpumep, nageHue mereoputa 30.06.1908 r. B paiione peku IloakameHHas
Tynrycka (x0xHast yacTb HeHTpasibHOW Cubupn). 3BYK B3pbIBa ObLT cibllIeH Ha yaaigenun 1200 kwm,
paaunyc nopaxkenus 30 kM. B3pbeiBHas BosHa 2 pa3a 0001L1a BOKPYT 3€MHOTO IIapa.

Asapuu u kamacmpogpuvlt Ha 00bEKMaAx HAPOOHO20 XO03AUCMEA.

1). Hckyccmeennvte UYC  uau  GHMPONONOZUUECKO20 — RNPOUCXOHCOCHUS JICTSATCS:
TPaHCHOPTHBIE, TPOU3BOJICTBEHHBIE, CTIELU(UIECKHE, COIIHATBHBIC.

Tpancnoptabie YC 110 TPOUCXOKICHUIO JETSATCS Ha:

- aBTOMOOWJIbHBIE aBapUu

- JKEJIe3HOJOPOKHBIE KaTacTpodbl

K rtexnorennsiM YC oTHOcATCs Takxke npousBoacTBeHHbIe YC, KOTOpble BO3HHMKAIOT Ha
00BEKTaX HAPOJHOTO XO3SHUCTBA U MOAPA3IEISIIOTCS 110 BUAY BHICBOOOKIAIOICICS SHEPTUU:

a) MEXaHWYECKOM (JMHAMUYeCKOW), B pe3yJbTaTe IOJOMKHU WM pPa3pyllEeHUs arperaros,
MEXaHM3MOB, KOHCTPYKIMH 3nanuii. K 3ToMy THmy aBapuil OTHOCATCS THUIPOJMHAMHYECKHE
aBapuy, KOTOPbIE MOTYT BO3HMKATh HA Pa3IMYHBIX THIPOCOOPYKEHUSIX

Pe3ynbrar runpoauHaMU4ecKuX aBapHii:

- 00pa3oBaHue BOJH MPOPHIBA U KaTaCTPO(HUIECKOTO 3aTOILUICHUS,

- 00pazoBaHue IPOPHIBHOTO MABOJIKA,

- CMBIB TUIO/IOPO/IHBIX TI0YB MJIM HAHOC Ha OOIIMX TEPPUTOPHSIX.

0) TepMHYECKOH, B pe3yibTaTe MOKapoB, HHUIIMUPYIOIIUM (PAKTOPOM KOTOPBIX B HEKOTOPBIX
Cllydasix MOTYyT ObITh B3pbIBBIL. [10kapsl (B3pbIB) MOTYT BOSHUKATh:

- B 3JITaHMSIX Ha TEXHOJIOTUYECKOM 000pYy/1I0BaHUU;

- B 3/IaHUSX J)KUJIOTO, COIIMANILHO-OBITOBOTO U KYJIBTYPHOI'O Ha3HAYEHUS;

- Ha TPAHCIIOPTE;

- Ha 00BEeKTax [00bIYH, MepepabdOTKU W XpaHEHUs (JIETKOBOCILJIAMEHSIOIIMXCS, TOPIOYHUX,
B3PbIBYATHIX BELIECTB);

- B IIAXTax U MMO/A3EMHBIX BbIPAa0OTKAX;

- Ip1 0OHAPYKEHUH HEPA30PBABIINXCS OOCIPUIIACOB,;

- U yTEpEe B3phIBUATHIX BEILLIECTB.

[To>xapbl B HacCeNEHHBIX MyHKTaX MO MacIITady U MHTEHCUBHOCTH JIEJIATCS:

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

- MaccoBble — 25% Bcex MOCTPOEK,

- croromabie — 90% Bcex MOCTPoEeK,

- orHeBoy mropM, korzaa 100% Bcex moCcTpoeK BOBIEKAIOTCA B ITPOLIECC TOPEHMUS.

B) yreuka OakTepualbHBIX areHTOB, B pe3yJbTaTe aBapuil Ha KaHAIM3AIMOHHBIX
cucTeMax, aBapuil Ha BOJIOOYMCTHBIX M Jp. OYUCTHBIX COOPYKEHHUSX, YyTeuka OaKCpeICTB C
YUpEXKJIEHUN CAaHUTAPHO-3MUAEMHOIOTHYECKOTr0 IpOopuIIs.

T). PaIUalMOHHON - B pe3yJIbTaTe paAHallUOHHBIX aBapUil.

11). XUMHUYECKOH - B pe3yJIbTaTe aBapuil Ha XUMUYECKH onacHbIX 00bekTax (XOO).

3) K cienn(pUIecKUM OINACHBIM SBJICHHUSIM OTHOCSITCS:

- Jnudemuu - 3TO MacCOBble HMH(EKIMOHHbIE 3a00JieBaHUS Cpelu JIoAeH, Ha mIpuMepe
€KETOJIHBIX BCIIBIILIEK [PUIIIA;

- Jnu300muu -  1IAPOKOE  pacHpoCTpaHeHHWe  HH(QEKIMOHHBIX U HHBA3UHHBIX
3a00JIeBaHUN CPEaH KUBOTHBIX,

- nupumomuu - TUPOKOE  PaACIpPOCTpaHEHHE 3a0O0JICBaHWM  PACTeHHH, OCOOEHHO
CeNbCKOX035CTBEHHBIX ((puTodhTOpOo3 KapTodes),

- 60eHHble KOHPAUKMDbL.




Boitna -  0OILIECTBEHHO-TIOJUTHYECKOE  SIBICHUE, T.€.  «IIPOJOJDKEHHE  MOJUTUKU
HACWJIBCTBCHHBIMU CpPEACTBaMM». BoiiHa SBISETCS YMBIIIJICHHBIM OCICTBUEM.

4) K couyuanvno-onacuvim (ymvlusieHHbIM) SBICHUSIM OTHOCSTCS:

- TEppOPHU3M,

- COIMAJIbHBIC BOJHEHMUS,

- HAQPKOMaHHMS,

- TOKCUKOMaHWUs,

- aJIKOTOJIU3M,

- TOJION U JIp.

Bonpocs! u 3a1anus:
ba30BbIi1 ypoBeHB

3amanme Ne 1

OrnpenenuTh CTENEHb pa3pylIeHUH 3jieMeHToB 1exa OO B pe3ynbTaTe BO3ICHCTBUS
3eMJIeTpsAceHus cuioi... OamioB (tabnuma 1). 3manue 1nexa OETOHHOW KOHCTPYKIHUU;
TEXHOJIOTHYEeCKOoe 000py/lOBaHHWE BKIIOYAET MOCTOBBIC KpaHbl M KPaHOBOEC OOOpYIOBaHMHE,
Tsokenble ctaHkd; KOC (KOMMyHanbHO-SHEPreTHYECKHE CETH) COCTOST U3 TPyOONpOBOIOB Ha
KEIIe300€TOHHBIX ICTaKaIaX M KabeIbHOU MOI36MHOM 3JIEKTPOCETH.
Tabnuna 1 — BapuaHTsl 3a1aHuii

Ne papn-
aHTa

CHaa
3eMTe-
Tpsace- 5171911106 |8 |7 |5|9|10|8|7|5]|6
HHA,
Dann

NeBapu- |01 17118(19(20(21 (22|23 | 24|25 |26 [27|28]29 |30
dAHTA

CHaa
3eMIe-
Tpsce-
HHA,
Dann

10|11 8|79 |10
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—
=
—
—
[waa]
¥ ]

1
N
o
(=

CrunpaBovHble TaHHBIE

Ouae nopaoicenus npu 3emaempsacenuy — 3T0 TEPPUTOPUS, B MPEJesiax KOTOPOH IMPOU3OIIN
MacCOBbI€ Da3pyILICHUS M TOBPEKICHUS 3JaHHUM, COOpPYKEHUH U T.d., COIMPOBOXKIAIOLIUECS
MOPaKEHUSIMH U TUOEIIBIO JIFOJIeH, KUBOTHBIX, PACTCHUH.

Ouary MaccoBOro MOpa)kK€HUsI BO3HUKAIOT OOBIYHO B pailoHe (30HE) 3eMIIETPSICEHUS, I/Ie
MHTEHCUBHOCTH €ro Mo Ikaje Puxrepa coctaBiser 7— 8§ 6amioB u 6ojee; Ipu 3TOM OOJBIIMHCTBO
3laHUN M COOPY)KEHHUH IMOJIydyaT CpeJHUE U CHJIbHbIE paspylieHus. B paiioHe 3emierpsiceHus
MOKET OBITh OJIMH WJIM HECKOJIBKO 0YaroB nopaxeHusi (Apmenus, 7 nexadbps 1988 r. — 4 ropona u
58 HaceneHHBIX YHKTOB).

Ouaru nopaxeHus MpH 3eMIIETPSACEHUAX 110 XapaKTepy PaspyLICHUs 31aHUN U COOPYKEHHUU
MoxHO cpaBHUTH ¢ Oufll. TlosToMy OIleHKa BO3MOXKHBIX MAacIITa0OB pa3pyHICHHH TIpH
3eMJIETPACEHNN MOXET OBbITh NPOBEIEHA aHAJIOTMYHO OLEHKE paspyuieHuil npu SB, ¢ Toil numb



pasHuIleH, YTO B KayecTBe KpUTepus OepeTcsi He MaKCUMalIbHOE M30BITOUHOE JAaBJIEHHE BO (PpOHTE
ynapHoii BoHBI (AP(), a MakcuManbHAsi WHTCHCUBHOCTH 3€MIICTPSICEHHsI B OaylaXx MO IIKaie
Puxtepa (Tabnuisl 2, 3).

Tabmuua 2 — 3aBUCUMOCTH U30BITOYHOTO JABJICHHS OT CHIIBI 3KMIIATPECEHUS

3emMaeTpsce-

= 11...12 [9...10| 7...8 5...6 4...5
HHe, OarLTsI

H30sITOMHOE 30,5 Mekee
JaBlIEHHE, Ceprmue 50 |~ 77 | 20...30 | 10...20
< TTa 0 10

Tabmuua 3 — CreneHu pa3pymeHus IEMEHTOB 00beKTa Ipu pa3nuuHbix AP ynapnoii 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 ouara MOPaKCHUsI IPH Pa3pylICHUU TUIOTHHBI BOJOXPAHWIUIIA Ha
paccrosiuuu R, kM. O6bem Bogoxpanunuma W, MutH. M3, mupuHa npopaHa B, M, INIyOMHA BOJIBI
nepe MIoTHHOU (TiyOnMHa mpopana) H, M, cpefHsis CKOPOCTb JABUKEHUS BOJIHBI MOITyCKa V, M/C
(Tabmuna 4).
Tabnuna 4 — BapuanTsl 3a1aHuit



Ne I1cxogHple JaHHBIE
BapH- . L?H' B. M H M v, M/ R, M
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
16 160 130 25 6 150
17 170 140 25 7 150
18 180 160 25 8 150
19 190 170 25 9 150
2 200 190 25 10 150
21 210 10 50 4 200
22 220 200 50 6 200
23 230 210 50 8 200
24 240 220 50 10 200
25 250 230 50 5 200
26 260 240 50 7 250
27 270 250 50 9 250
28 280 260 50 12 250
29 290 270 50 14 250
30 300 280 50 15 250

CnopaBotiHble TAHHBIE

Ouazom nopadcenuss npu HAB0OHeHUU HA3BIBACTCS TEPPUTOPUSA, B Ipereraax KOTOpoi
IIPOU3O0ILIN 3aTOIUIEHUS] MECTHOCTH, MOBPEXIAECHUS U Pa3pyLICHUs 34aHUM, COOPYKEHHUIN U APYTHUX
OOBEKTOB, CONPOBOXKAAIOIINECS TMOPAKECHUAMH M TUOENbIO JIOJIEH, JKMBOTHBIX U ypoxKas
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYD, IOPYEH U YHUUTOXKE-

HUEM CBIPbs, TOIIUBA, IPOAYKTOB MUTAHUS, YAOOPEHUH U T.II.

Ougar mnopakeHWs IpPH HABOJHEHMM B CiIy4asX MpOpbIBa IUIOTUH M 3aTOIUIEHUN TIpH
pa3pylLIeHUH THIPOTEXHUYECKUX COOPYKEHUN XapaKTEPU3YETCs CIEYIOIUMHU ITapaMeTpamMu:

— BPEMEHEM OIOPOKHEHHUs BoJoXpaHuiauma 7, 4;

— BpEMEHEM IIPUX0/1a BOJIHBI IIPOPhIBA HA 3aJaHHbIA pyOex tp, 4;

— BBICOTOM BOJIHBI ITpopsIBa h, M;

— NIPOJIOJKUTENILHOCTBIO €€ IPOX0XK/IEHHS Ha 3alaHHOM pyoexe, t'yp, 4.
ITocenoBaTenbHOCTD OLICHKHU O4ara IOopakKeHUs ITPU HABOJHCHUH



1 Onpenenenue BpeMeH! ONOPOKHEHUS BOIOXPaHUIIUIIA

T= " i

N B-3600

rne W — 00beM Bomoxpanwiuma, M°; N — MakCHMalbHBIH pacxo BOAbl Ha | M IIMPHUHBL

MpopaHa, M/(c M) (Tabmuna 4, rne H — rirybuna npopaHa (MM ydacTka TepeirBa BOABI Yepe3

rpe0eHb IUIOTHHBI), M); B — mupWHaA TpopaHa (WU ydYacTKa IepeiarBa BOJbBI 4epe3 TIpeOCHb
HEpa3pyLICHHOHN IIOTUHBI), 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 INIOTUHBI, KM; V— CpeaHsiasa CKOPOCTb ABUKCHUA BOJIHEBI ITPOPLIBA, M/C.
3 OmpeneneHrue BBICOTHI BOJHBI MPOPHIBA M MPOJODKUTEIBHOCTH €€ IMPOXOXKACHHS Ha
3aJaHHOM pyOeske (Tabsuiia 6).

Tabauma 6
Haumenora- PaccTogHHE 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 I'eKcOreH 12 1.2 500
1 T>H 12 1.2 500
- TpoTHn 12 1.2 500
g ITpoman 60 1.4 550
f-,. ANMMOHHT 13 1.4 550
s [excoreH 13 1.4 550
.

; T3H 13 1.4 550

3ananue Ne 3

Ha >xene3HOmOpOKHOW CTaHIIMKM MPOM3OIIEN B3pHIB BaroHa ¢ Q, T B3pBIBUATOrO BEIISCTBA
(BB). IInoTHOCTH HaceneHus B paiiloHE CTaHIMH P, THIC. wer/km®. ValeHne %/ BOK3ala 0T MecTa
B3phIBa R, M (Tabmuia 7).



Onpenenuthy u30ObITOouHOe naBiueHue, AP , klla, u xakue OyayT MOpakeHHs JIOJCH Ha
OTKPBITON TEPPUTOPUM U PA3pyILICHUS B pailoHE BOK3aja (3aHus KUPIUYHbIE MHOTOATAXKHBIE B 3
aTaXka u 0oJee), paTuyc CMEPTEIbHBIX MMOPAKCHUH M KOJIMYECTBO IMOTUOIINX B PE3YJIbTATE B3PhIBA.

CnpaBo4HbI€e JaHHbIE

B cooTBeTcTBMM € METOOMKOW ONEPAaTHBHON OLEHKM IMOTEHIMAIBHO OMACHBIX OOBEKTOB
skoHOMUKH 1990r. onacHOoCTh OO XapaKkTepu3yeTcsi MAaKCUMAJIbHO OMACHOM YIpo30i, co3/1aBacMOM
Maccoil HaXOSIIErocsi Ha TEPPUTOPUH OOBEKTA OMACHOTO BEIIECTBA.

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

B kauectBe mopaxatonux ¢akropoB npu UC paccmarpuBaroTcs: BO3AyIIHAS yAapHas BOJIHA
(YBB) mpu B3peiBe BB, Bo3mymnas ynapnas BosHa npu B3pbiBe oOiaka TBC, Tokcmueckoe
nericteue AXOB.

JUia BO3AyIIHON ynapHOW BOJHBI B KauecTBe kpurepueB B3pbiBa BB u obmaka TBC B
KaueCcTBE KpUTEPHUS OLEHKH MOpPaKaKIEro JACHCTBUS MPUHHUMAKOT PaJAUYC CMEpPTEIbHBIX
nopaxeHuit yenoseka (R), xapakTepusyomuiica n30bITOUHbIM JaBiaeHHeM APy , paBHbiM 100 kI1a,
a TaKKe KOJIMYECTBO MOTHOLINX JTIOACH.

OCHOBHBIE pacYETHbBIE COOTHOIICHHUS:

— g B3phiBa BB:

Ngp = POSE®  uel:  Rgg =1840857 . ai:

— niis B3psiBa TBC:
v 20666 . _anA033

rae Npp (tBc) — 4MCIO MOrHOMIMX IPU B3pBIBE, 4ell.; P — IUIOTHOCTh HACEICHUS WIH

nepcoHana o0beKTa,
2.

ThIc.uen/ kM°; Qg (tBc) — Macca BB, TBC, t;

RBB (tBC)— PaAnyc CMEpTENbHBIX MTOPAKEHUH IIPH B3phIBE, M.

N30bITOYHOE JaBiieHWE Ha 3aJaHHOM pPACCTOSHUU OT IIEHTpa B3pbIBA OIpeAemseTcs
COOTHOIIIEHUSIMU

APy =10 iTa
3| V1+298K7 -1
KosbbumueHT K HaXOIHTCS O QOPMyIIe
2
k- QBB
17.55/0

rae R — 3amanHoe paccrosHue, M; Q — Macca TOIIMBHO-BO3IYIITHOW CMECH, T.

| jll'IQatn 3|IIQ_3.'3 Q.. .\|
AP, =|106—"+433 =" +140—2 100, KIIa; Q4 =0K.4.
EZ R L R_ i -
TIE Wsg —.‘é(p(peKTHBHaﬂ Macca 3apsja bb, KI5 K — paccTosiHME OT LIeHTpa B3phIBa, M; Q —
macca BB, kr; K., —kooddunment s¢ppexrnBroctn BB, papublii: ans ammonura — 0,94; TOHa

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

[ToBbIlIEHHBIN YPOBEHD

3anmanue 1. OnpenenuTs 0KUIaeM0oe KOJIMYECTBO MOpaKeHUH MOTTHUEH B roj1 o0bekTa N, a
TaK)Ke TPAHWIIBI 30HBI 3AMIUTHI JJIsI OJHHOYHBIX MOJHHEOTBOMOB: Ny u Iy. JlaHHBIC: BEPOSITHOCTH
MPOpbIBAa MOJHHH P, MIUPUHY U JUIMHY TOMeIlIeHus: S u K, BBICOTY MOJHHEOTBOAA Ny W BBICOTY
nomerenus h BeIOpaTs 13 TaOIHIBI 8 COMTacHO MOCIEIHEH 1 peAnocieanei mudpam mudpa.
Tabmua 8— BapuanTsl 3amanuit



IMocnenuas Tpeano-
Tun CIIeIHS

wippa MOJIHHE€OTBOA P mudpa S,m K, m hy M h M

mudpa

mudpa

1 TPOCOBBIH 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

Cnmcok JiuTeparypbl, peKOMEeHAyeMblIH K HCI0JIb30BAHMIO 110 JAHHOM Teme
OcHoBHast iMTeparypa:
1 Epemenko, B. /1. be3onacHocTh xu3HeAesTensHOCTH : yuebHoe nocodue / B. JI. Epemenko,
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