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Beenenne

Huctumimna  «be3omnacHOCTh  KU3HEAESATENbHOCTHY»  OTHOCUTCA K JUCIMILIUHE
oOsi3arenpHOM wacTu. OHa HampaBiieHa Ha (OPMHUPOBAHHE YHHUBEPCAJIbHBIX KOMIETCHIIUMH,
oOydJaronuxcs B IIpolecce BBIOJIHEHHS padoT, onpeaeneHubpix GI'OC BO.

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

[TocnenoBarenbHOCTh TEM COOTBETCTBYET JIOTMYECKOW CTPYKTYpE €€ IPOXOXKICHMS.
[IpemyiaraeMble METOAMYECKHUE YKA3aHUS COJEpKAT Marepuall, KOTOPbIH pPEKOMEHAYEeTCs
UCIOJIb30BaTh CTYJEHTAM IIPH MOATOTOBKE K MPAKTUUYECKUM 3aHSTHUSM.

s MOATOTOBKHM K MPAKTUYECKUM 3aHSATHSAM CTYACHT JOJDKEH H3Y4YHTh MaTrepuan Io
COOTBETCTBYIOIIEH TeMe, HCIIONb3yd OCHOBHYIO U JIONOJHHUTEIBHYIO JHUTEpaTypy, a Takke
ucrnonb3ys nepuogudeckue nganus CMU.



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

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

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

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

YMeTh: co3/1aBaTh U MOAIEPKUBATE YCIOBUS O€30MacHOM U KOM(OPTHOM cpejibl; 00eceunBaTh COOCTBEHHYIO
0€e30MacHOCTb;

Bramers: MeTomaMu co3maHUA U MOACPKAHUS YCIOBHUIT Oe30macHON 1 KOM(MOPTHOH cpelbl; HaBBIKaMU 00eCIIeueHUs
cOOCTBEHHOH 0€30MacHOCTH

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 CTYJCHT J0JDKEH 0CO3HATh, YTO 0€3011acHOCTh
KU3HECATCIILHOCTH SIBJIICTCS CEPhEe3HOM IMpoOIeMOl COBPEMEHHOCTH B mporiecce u3ydeHus
MaTepuaia JEeKIUU MPEenoaBaTesb JOHKEH CTPEMUTHCS BhIPAOOTaTh y CTYIEHTOB U UACOJIOTHIO
6630H3CHOCTI/I # 0€3011aCHOr0 MBIIIIECHUS U IIOBCACHUA.

TeopeTuyeckas 4acTb

C nosiBneHuem Jrojiei Ha 3emiie HA4allOCh BIUSHHUE UX JICSITEIILHOCTH Ha OKPYXKAIOIIYIO Cpely
C momoIpl0 KaMEHHBIX OPYIUil TEepBOOBITHBIE JIOIM HAYald MpeBpaliarh 0ObEKT M MPOIECCHI
MIPUPOJIBI C UX HATYPATBLHOTO COCTOSIHHS H Ha IITYYHBIXH.

B Hacrosimiee Bpemsi B3aMMOJEHCTBHE YeJIOBEKa C MPUPOJOH OrPaHUYMBANIACH TOJBKO
OMOJIOTMYEeCKMM OOMEHOM BEIIECTBAMM U Ha TOW CTaIuU YelioBeuecKoe o01iecTBo U ouochepa B
COBOKYITHOCTH  TPEICTaBIsUIA  cO00M  (QYHKIHMOHAIBHO HE  3aMKHYTYIO  TJIOOATBHYIO
COIIMOEKOCHUCTEMY, B KOTOPOH Ci1a0ble aHTPOMOTEHHBIE BO3/IEHCTBUSI HE MOTJIM BBI3BaTh 3aMETHBIX
U3MEHEHUN B OKPYKAIOIIEH Cpeloi.

OrpoMHOE TIPOW3BOJCTBO OPYXHUS, YBEIUYCHUE KOJUYECTBA ATOMHBIX JJIEKTPOCTAHIIUMN,
ypOaHu3amus, KoJloccalbHas HACBIIIEHHOCTh HHQPPACTPYKTYpOH, TUMEPTPOPUUECKHU pa3BUTHE
aBTOMOOMJIBHOTO TPAHCIIOPTa, XUMHUYECKUX U Ap. Jpyrux BpeaHBIX MPOU3BOJICTB CYIECTBEHHO
M3MEHUJIM KAa4eCTBO Cpefbl (BOABI, BO3/yXa, MOYBHI, KJIIMMaTa U JAPYTHX XapaKTEPUCTHK CPEIbl),
C/IeTIaNIN KU3Hb YellOBeKa 00Jiee OMacHbIM, a IEPCIIEKTUBBI - HE TYUIIHM.

MHorue y4eHble CBA3BIBAIOT YBEIIMUECHUE CTUXUHHBIX OCICTBHM C NESITEIBHOCTHIO YEIOBEKa
HeoOxomumo 3agymathest Hag daktoMm, uto ¢ 1960 mo 1990 rr KoauM4ecTBO KaTakiIu3M Ha 3emiie
YBEIUYWIACh BIBOE M TIPOJOJDKAET pPACTH HEpallMOHAIbHAS XO3SMCTBEHHAs JI€ATEIHLHOCTD,
MHOTOKPAaTHO yCUJIUT-HA JIOCTHKEHUSMHM HAy4YHO-TEXHUYECKOTO Mporpecca, MpHUBENa K
MOBPEKICHUIO M WCTOIICHHUIO TIPUPOJHBIX PECYpCOB, M3MEHEHHS PEreHEPAIIMOHHBIX MEXaHHW3MOB
ouocteps, nedhopmanuu CcHOPMUPOBAHHOTO HA TMPOTSHKEHUHM MHOTHX MHJUIHOHOB  JIET
€CTECTBEHHOT'O KpPYrOBOPOTa BEIIECTB M DSHEPreTHMUYECKUX ITIOTOKOB HAa TUIAHETE, HapyIIeHUE
JUHAMHYECKOTO pABHOBECHS TJIOOANBHOW 3E€MHOM COIIMO’KOCHCTEMBI pe3ylbTaTe Havaloch
Mporpeccupyroliee paspyiieHne omochepsl miIaHeThl, TPO3UT CTAaTh HEOOPATUMBIM W TPUBECTH B
OnmuxaiiieM OynylieM K TakoW CTEMEHHU Jerpajalfii OKPY)KaroIled cpeibl KOrja OHO CTaHeT He
MPUTOAHOCTH UM JIJIS JAJIbHEHIIIErO CYIIECTBOBAHUS Mtoei MTak, Ha TpeTuil COBpEMEHHOM CTaIuu
B3aMMOJICHCTBUS  OOIIecTBA U MPUPOABI TNoOambHAs 3€MHAas COIIMOIKOCHUCTEMBI CTala
(GbyHKIIMOHATBHO 3aMKHYTON OHa TepseT ClmocOOHOCTh K €CTECTBEHHOW caMO Peryisiuu [ TaBHBIM
€€ PEeryJsaTopoM Terephb JOHKHO CTaTh OOIIECTBO, U OT TOTO, KAK OHO OYJIET BHIMOIHATH (PYHKIUU
M0 OXPAHBI OKPYKAIOIIEH CPEIbl, 3ABUCUT JIFOJICH.



Bonpocsk! u 3aganus:
ba3oBblii ypoBeHb

. [IpoGyiema 6e30MacHOCTH B COBPEMEHHOM MHUpE.

. OcHOBHBIE 3JIEMEHTHI MUPOBO33PEHYECKOM KOHIEMINH 110 O€30MaCHOCTH KU3HEACSITEIbHOCTH.
. OOBEKTHBHBIC TIPEIITOCHUIKN BO3HUKHOBEHHS HAYKH «bBe30macHOCTh )KU3HEACSITETLHOCTI.

. [lonsTue 6e30macHOCTH.

. T'ox poxnenus nayku BX/I.

. Hatb onpenenenne Hayku BXX/I.

. OcnoBnas uenp Hayku BXK/I.

. Ctpykrypa Hayku BXK]/I.

. O6wexT m3ydyenus BX/I.

10. IIpenmert uzyuenust bX/I.

11. IIpuuunHbl BO3HUKHOBEHUS Hayku bX/I.

12. JledarenbHOCTh OpraHM3alfii, CBSI3aHHBIX C oOecreueHueM O0e30MacHOCTH B COBPEMEHHOM
MUpE.

13. Hayunsle 3agaun BXK/I.

14.  CpencrBa no3nanus B bXK/I.

O OO ~NO Ol W —

[1oBBIIEHHBIN YPOBEHB

1. ChopmynupoBaTh npaktuueckue 3agaun bXK/I;

2. O6ocHOBaTh 6 AIEMEHTOB COBPEMEHHON MUPOBO33PEHUYECKON KOHIEIIIUH.

3. Conepxanue u ctpykrypa kypca BXK/I.

4. Ponb, mecto u 3aaaun XX/ B moAroToBKe CenuaincToB SKOHOMHUCTOB.

5. UenoBek Kak Ba)KHEiIIee 3BeHO CUCTEMBI «UeJIOBEK - Cpeia OOUTaHUS».

6. ChopmyaupoBaTh MPUHIIUITBI TUYHON O€30MACHOCTH M 0€30MMACHOCTH OKPY>KAFOIIIUX.

Cnucok JinTeparypbl, peKOMeHAyeMblii K HCI0JIb30BAHMIO 110 IAHHO TeMe
OcHoBHasi iMTEpaTypa:

1 Epemenko, B. JI. bezonacHocTs u3HeneATenbHOCTH : yueOHoe mocooue / B. JI. Epemenko,
B. C. Ocranenko. — M. : Poccuiicknii rocy1apCTBEHHBIN YHUBEpCUTET nipaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcCT : 2MeKTPOHHBIHN // DIEKTPOHHO
oubnuoreynas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokonos, A. T. besonacnocts xkuznenestensuoctu / A. T. CokonoB. — M. : UHTepHeT-
Yuausepcuter Uapopmanmonnsix Texnomornit (MHTYUT), 2016. — 61 c. — ISBN 2227-

8397. — Tekcr : 21eKTpOHHBIH // DnekTpoHHo-0uOMoTeuHast cuctema IPR BOOKS :
[caiiT]. — URL:http://www.iprbookshop.ru/56345.htmi

JdomosHuTeIbHAS JIUTEpATYypa:

1 benos C.B. be3onacHOCTb )KU3HEAEATENBHOCTH ;| Y4eOHUK A7 By30B. — M. : Bricias
mkoia, 2008.

2 be3onacHOCTb Tpy/ia B XUMHUYECKOM MPOMBIIUIEHHOCTH : Yueb. mocobue / I[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 «YHuBepcuTeTcKast OHOIHOTEKA OHITAHHY.



3 http://catalog.ncstu.ru/ — sneKTPOHHBIH KaTajaor acCOIHAINN dJICKTPOHHBIX 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 3/1O0POBBE.
INPAKTHYECKOE 3AHSATHUE 2. OIEHKA PAIUAIIMOHHOM OBCTAHOBKH

I_[e.m, 3aHATHA: U3YYUThb IIpaBUJIa IMOBCACHHA Ha MCECTHOCTHU 3apa>KeHH01?1 PaarOaKTUBHBIMU
BCIICCTBAMM, B CBA3HU C BOSMOKHBIM IIPUMEHCHUEM AACPHOI'O OPYKUA.

3HaHus U yMEeHHUs, IpUodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbI
3HaTh: OCHOBBI YCIIOBHIT O€30macHOI 1 KOM(OPTHOH Cpelbl; OCHOBBI 00ECIIeYeHIsI COOCTBEHHON O€3011acCHOCTH

YMeTh: co3aBaTh U HOAJCPIKUBATH YCIOBUS O€30MacHoOi 1 KOM(OPTHOM cpeibl; o0ecreunBaTh COOCTBEHHYIO
0€30MacHOCTb;

Brnaners: MeTomamu co3paHus U MOJICPKAHUS YCIOBHI 0€3011acHOI U KOM(pOPTHOM Cpezibl; HaBBIKAMH 00eCIIeUeHUs
cOoOCTBEeHHON 6e30MacHOCTH

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 paJMOaKTHUBHBIX BeLIECTB B armocdepe,
ruapocepe u nutochepe. B HacTosmee Bpems cPOpMYyIMPOBaHBI OCHOBHBIE HETATUBHBIC
MOCTIE/ICTBUS BO3ACUCTBUS PaJUallMOHHBIX (PAKTOPOB Ha OpraHM3M 4YejoBeka. VIMEHHO mo3TOMYy
M3Y4YECHUE JAaHHOW TEMBbI SIBJISIETCS aKTyaJlbHbBIM.

TeopeTuyeckas 4acTb

30Ha paaMOAKTHMBHOIO 3apaKeHMsl — HTO TEPPUTOPHUS, MOJBEPruIaAsICs 3apakKeHHUIO
PaZMOaKTUBHBIMHU BEILIECTBAMHU B pe3yJibTaTe€ UX BBINAJACHUS IOCJIE€ HA3eMHBIX (MOA3EMHBIX) U
HU3KUX BO3YIIHBIX SI€PHBIX B3PBIBOB.

[Topakarotiee elcTBHE paTuOAKTUBHBIX BEIIECTB OOYCIOBIMBACTCS B OCHOBHOM raMMa-
n3nydyeHueM. BpegHoe Bo31eiicTBHE MOHM3UPYIOLUIMX U3IYyYEHHM OLEHUBACTCS 030U M3ITy4EHHS
(mo3oii oOmyuenuss — JI), T.e. SHEprueMl HTUX JIydei, MOTJIOMIEHHOW B eauHHuIle oObeMa
00JIydaeMoro BelIECTBA. DTa SHEPTUsl U3MEPSIETC B CYLIECTBYIOIIMUX JO3UMETPUIECKUX MpHOopax
B peHtrenax (P).

OO6bI4HO 103y 00JTyUEHHsI ONIPEEIISIOT 3a KaKOW-T100 MPOMEXYTOK BpeMEHH, Ha3bIBaeMbIit
BpeMeHeM 00J1ydeHus (BpeMst MpeObIBaHus JII0/Iel Ha 3apa’keHHOM MECTHOCTH).

Jns  OUEHKM WHTEHCUBHOCTH TaMMa-U3JIy4y€HUs, MCIYyCKAeMOTO paJuO0aKTUBHBIMU
BELIECTBAMHM Ha 3apakK€HHOM MECTHOCTH, BBEIECHO IIOHSTHE «MOUIHOCTh [03bl M3IIY4YEHUS)
(ypoBeHb paauanuu). MoITHOCTH 103kl U3MEPSIOT B peHTreHax B yac (P/4), HeOopIMe MOIIIHOCTH
036l —

B MUJUTMpPEHTTeHax B 4ac (MP/).

[TocTerneHHO MOILIHOCTH J103bI U3IyYeHHUH (YPOBHU paaualuiy) CHUXKaroTcs. Tak, MOIIHOCTH
710361 (YPOBHM paJualii), 3aMEPEHHBIE YEPE3 OJIMH Yac IOCIIE HA3EMHOIO SJEPHOTO B3phIBa, YEPE3
JIBa yaca YMEHbIIATCA BJIBOE, CIIYCTS TpH 4aca — B 4 pa3a, uepe3 cemb yacoB — B 10 pa3, a yepes
49 yacoB — B 100 pas3.

CreneHp paJuOaKTUBHOIO 3apa)K€HUS M pa3MeEpPbl 3apa)KEHHOI0 y4acTKa PaJHOaKTHBHOTO
clle[ia Ipy SAEPHOM B3pBIBE 3aBUCST OT MOLUTHOCTH U BUJA B3pbIBa, METEOPOJIOTrMUYECKUX YCIOBHIA, a


https://openedu.ru/

TaK)Xe OT XapakTepa MECTHOCTU U TpyHTa. Pa3mepsl palOaKTUBHOIO Cj€lla YCIOBHO JENST Ha
30HBI:

30Ha OmacHoro 3apaxeHus. Ha BHemHell rpaHuie 30HBI J03a paavanuu (C MOMEHTa
BBHITIAJICHUS PAJIMOAKTUBHBIX BEHIECTB M3 OOJaKa Ha MECTHOCTH JI0 IMOJIHOTO WX pacraza) paBHA
1200 P, ypoBeHs paguanuu yepe3 OJMH yac mociie B3poia — 240 P/u;

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

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

Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aganue 1.

B pesynbrate siiepHOro B3pbIiBa B HACEJIEHHOM IYHKTE «A» IMPOU30ILIO0 PAIUOAKTUBHOE
3apa)KeHHe MECTHOCTH. YPOBEHb paauainuu B 12 gacoB coctabwmi 120 p/4, a B 14 gacoB 60 p/d.
Kakoii pexxum 3a1uThl HEOOXOUMO IPUMEHUTD JIs1 HACEJICHUSI.

3amanune 2

Omnpenenuts NPOJOKUTEIBHOCTD padoThl (hopmupoBanmii 'O Ha OTKPHITON MECTHOCTH

(tp), ecnu ycTtaHaBnIMBaeTcs JomycTuMast 103a oomydenus /1 gom. - 20 p. YpoBeHb paguanuu

uepes yac nocrne B3pbiBa (Pu1) cocranser 760 p/u., a Hauano paGoT yepes 8 4aCOB MOCIIE B3PHIBA.
3anmanue 3
JIroau nepexoaunsiu o OTKPHITOW MecTHOCTHU B yKpbITHE ¢ 10 1 10 11 4. mpu ypoBHE
paguaruu 35 p/4. B 10 4. u 25 p/4. B 11 4., mocye 3Toro onu exaiu Ha aBromoomie 10 11-30 1 npu
ypoae pamuarmu 17 P /4, ¢ 11-30 9 no 14 4 maxogunucs B [IPY, npu ypoBHe panuarnyu Ha 14 9
1p/4. Kosdduuuent 3ammtsl (k3) [IPY pasen 50, (k3) aBromo6mis - 2, k3 oTkpbITOM MecTHOCTH - 1.
Kakyro 00mryro 103y 00ydeHus MoTyqriiy Jiroau — J{oomr.) - ?
3amaunue 4
B pesynbrare siiepHOTo B3pbIBa B HACEIEHHOM ITYHKTE «A» MPOU30ILIO0 PaIMOaKTUBHOE
3apa’keHHe MECTHOCTU. Y POBEHb pajuanuu B 6 yacos cocraBui 110 p/4, a B 6-30 yacos 90 p/u.
Kakoii pexxuM 3aiuThl HEOOXOUMO TPUMEHUTD AJIs1 HACEJICHUS.
3ananue 5
Onpenenuts NpoaOIKUTENLHOCTD paboThl (hopmupoBanuii ['O Ha OTKPHITONH MECTHOCTH
(tp), ecnu ycTaHaBIMBaeTcs AomycTuMas fo03a oomydenus (/1 tom) - 20 p. YpoBeHb paguanuu yepes

vac nocne B3psiBa (Pu1) cocrapnser 1200 p/u, a Hauamo paGoT yepes 24 uaca mocie B3pHIBA.

3ananue 6

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

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

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

k3 aBTOMOOWMIIA - 2, k3 OTKPBITON MECTHOCTH - 1.

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

[ToBbIIEHHBIN YPOBEHB

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

Cnucok JuTepaTrypbl, peKOMEeHAyeMblil K HCIIO0JIb30BAHUIO 110 TAHHOU TeMe
OcHoBHas1 JiuTEpaTypa:
1 Epemenko, B. /1. besonacHocTh ku3HEACITETLHOCTH : yueObHoe mocobue / B. /1. Epemenko,



B. C. Ocranenko. — M. : Poccuiickuii rocyaapCTBEHHbIM YHUBEPCUTET MpaBocyausi, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcCT : 3MeKTPOHHBIN // DIEKTPOHHO
ouomoteunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/49600.html

2 Coxomnos, A. T. bezonacHocts xusHenesrenbHocTd / A. T. CokomoB. — M. : UaTepHeT-
Yuusepcuretr Undopmanmonnsix Texaonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-

8397. — TekcT : aneKkTpoHHBIH // DnekTpoHHO-0nbnoTeyHas cuctema IPR BOOKS :
[caiiT]. — URL:http://www.iprbookshop.ru/56345.html

JlonosiHUTEIBLHAS JIUTEpPaTypa:

1 benos C.B. be3omacHOCTb KU3HEACITEIBHOCTH : Y4YeOHHK 1)1 By30B. — M. : Bricmias
mkoJa, 2008.

2 be3omacHOCTh TpyJa B XUMUYECKOM MPOMBIIIIIEHHOCTH : Yueb. mocodue / [Tog pex. K.
Mapununoit. — M. : Axkagemus, 2011

HNHTepHET-pecypcebl:

1 http://window.edu.ru/ — eauHOE OKHO TOCTYIA K 00pa30BaTEIBLHBIM pecypcaM

2h
3h

ttp://biblioclub.ru/ — 5BC «YHuBepcuterckas OMOIMOTEKA OHIIANHY.
ttp://catalog.ncstu.ru/ — saeKTPOHHBINM KaTaIOr aCCOMMAIIUH dJIEKTPOHHBIX OUOIHOTEK

yueOHbIX 3aBefieHui u opranuzanuii CKOO

4h
5h

ttp://www.iprbookshop.ru — 5BC.
ttps://openedu.ru — OTkpbiTOEe 00pa3oBaHUE

TEMA 2. BIUSHUE OITACHBIX U BPEIHBIX ®AKTOPOB HA 31JOPOBBE.

MNPAKTUYECKOE 3AHSITHUE 3. OLIEHKA BO3JEVCTBUA BPEJHBIX BEIIECTB,

COJAEPKAIIUECH B BO3JAYXE

Heap 3ausitusi: OpraHu3oBbIBaTh M TPOBOAUTH MEPONPHUATHS MO 3alIuTe paboTaromuX U
HACEJICHUSI OT HETaTHUBHBIX BO3JACHCTBUN YpPE3BBbIYAWHBIX CHUTYallMd; OCHOBHBIE BUbI
MOTEHIIMATBHBIX OMACHOCTEM M MX TOCIEACTBUA B MPO(ECCHOHATBHON EATETHbHOCTH U OBITY,
MPUHIMIBI CHUKEHUSI BEPOSITHOCTH MX peav3alliid; HAay4YUThCS JaBaThb OLEHKY BO3JEHCTBUS
BpPE/IHBIX BEIIECTB HAa OpraHW3M 4YeloBeKa B paboueil 30He M HACcEeNEHHBIX MYHKTaX, CPABHUTH
¢daktuueckyro 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 00ecTiedeHns: COOCTBEHHON 06€30IacHOCTH

YMeTb: co31aBaTh U MOAJIEPKUBATH YCIOBUS 6e30macHO 1 KoM(OpPTHOH cpenbl; obecredunBaTh COOCTBEHHYIO
0e30IaCHOCTb;

Bianets

¢ METOAaMM CO3JJaHHA U NOAACPIKAHUA YCJ'IOBI/Iﬁ 0e30macHou 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 TE€MBI. B CBSI3M C €KErogHbIM POCTOM YPOBHSI 3a00JIeBa€MOCTH, OCOOYIO

aKTyaJlbHOCTh IPHOOpETaeT OoXpaHa UX 3[0pOBBS M cO3/JaHue Oe3omacHbIX ycinoBud Tpyna. Ha


https://openedu.ru/

pelIeHHe ITUX 3aa4 HAIPaBJICHO MPUHSTHE (eaepabHbIX 3aKOHOB «O0 OCHOBaX OXpaHbI TPYHay,
«O0 00s3aTETPHOM COLMAIBHOM CTPaXOBaHMU OT HECUACTHBIX CIIy4acB Ha IPOU3BOJCTBE M
npodeccHoHaIbHBIX 3a0oneBanuii» u TpynoBoro koxekca PD. DTH NOKYMEHTHI MPEANUCHIBAIOT
IMPOBCACHUC Ha BCCX MNPCANPUATHAX, HE3aBUCUMO OT (bOpM CO6CTB€HHOCTI/I, MIPOBCACHUC
arTecTalyu paboYMX MECT MO YCIOBHSM Tpyna. ATTecTauuss pabdOoYMXx MECT SIBISETCS CHCTEMOW
aHaJIM3a U OLIEHKU pabouuX MECT AJIs IUTAHWPOBAHUS U IPOBEICHUS MEPONIPUATUI 0 YITYUIICHHIO
YCIIOBHHU TpyZa, cepTU(HKAMU paboT 1Mo OXpaHe Tpy/Ja, 0OOCHOBAHHS MPEIOCTABICHUS JIBIOT U
KOMIICHCAIU, pereHus BOTIpOCa 0 CBSI3U 3a0oJeBaHus C npodeccuei.

TeopeaneCRaﬂ 4acTb

Hnsi  oOecrieueHHs] JKU3HEACATENBHOCTH 4YelloOBeKa HEOoOXoauma BO3IyLIHAs —cpena
OTIpEeACNICHHOTO KAaYeCTBEHHOIO0 U KOJMYECTBEHHOTO cocTaBa. HopMamnbHBIA Ta30BbI COCTaB
BO3ayXxa cienyromuii (00.%): azot - 78,02; kucnopozn - 20,95; yranekucinsiit ras -0,03; apros, HeoH,
KPUIITOH, KCEHOH, PaJIoH, 030H, BOJ0poA - cymmapHo 110 0,94. B peaJbHOM BO3IyXe, KpOME TOrO,
COJIEpKaTCsl Pa3jInyHble MPUMECH (IIbLIb, T'a3bl, Hapbl), OKA3bIBAIOLIME BPEIHOE BO3JEHUCTBUE HA
OpraHH3M YeJIOBeKa.

OcHoBHOW (hHU3HYECKON XapaKTEPUCTUKON MpuMecel B aTMOC(HEPHOM BO3IyXe M BO3IyXE H
BO3JlyX€ MPOU3BOACTBEHHBIX ITOMEIIEHUN SBISIETCA KOHIEHTpalus Macchl (MI) BeIlIeCcTBa B
eauHuIEe o0BEMa (M3) BO3/yXa IIPU HOPMAJIbHBIX METEOPOJIOTHYECKUX YCIOBUSIX.

OT BHJa, KOHLEHTPALIUK MPUMECEH U IIUTENbHOCTH BO3IACHCTBHS 3aBUCUT MX BIMSHHUE Ha
MPUPOTHBIE OOBEKTHI.

I[IAK - MakcumanbHas KOHIEHTpAIUsi BPEIHBIX BEIIECTB B BO3JyXe , OTHECCHHAs K
OINpEeCICHHOMY BPEMEHHM OCPEIHEHUs KOTopas IpH NEpUOJUYECKOM BO3ACUCTBUM WM Ha
MPOTSHKEHUH BCEH JKU3HM UYEIOBEKa OKa3bIBA€T HU Ha HEro, HU Ha OKPYXKAIOIIYIO CPEay B IEIIOM
BpPEIHOTO BO3/IEHCTBHS (BKJIIOUYAsI OTAAJICHHBIE TIOCTIECTBHUSA).

ConeprxaHue BpeIHBIX BEIIECTB B aTMOC(EPHOM BO3yXe HACENCHHBIX MECT HOPMHUPYIOT IO
cnucky Munzapasa Ne3086-84, a 1y Bo3ayxa pabodeit 30HbI MPOU3BOJACTBEHHBIX MTOMEIICHUH - TI0
I'OCT 12.1.005.88.

[IpenenbHO HOMyCTUMBbIE KOHUEHTPALMU 3arpsi3HAIOIIMX BELIECTB B aTMOC(EpHOM BO3IyXe
HACEJICHHBIX IMYHKTOB HOPMHUPYIOT 110 MaKCUMAJIbHOM Pa30BOM U CPEAHECYTOYHOM KOHUEHTpPALUU
MIPUMECEH.

[1/IKTax - ocHOBHasi XapaKTepUCTUKa ONACHOCTH BPEJHOTO BEIIECTBA, KOTOPasl yCTaHOBJIEHA
JUIS TIPeAYNpPeKIeHUST BO3HUKHOBEHHUS peQIIEKTOPHBIX pEaKIMii udejoBeka (ONIyIIeHHE 3amaxa,
CBETOBAsI YyBCTBUTEIBHOCTb U T.J.) IPU KPAaTKOBPEMEHHOM Bo3zelcTBUU (He Oosiee 30 MUH).

ITJIK BpenHBIX BELIECTB B BO3AyXe padoueil 30HBI - TO Takas KOHIICHTpAIUs, KOTopas Mpu
€XKEeTHEeBHOM BO37eiicTBUU (HO He Ooisiee 41 4. B HeNENI0) B TEUCHHE BCETO pabOdYero craxka He
MOXKET BbBI3BaTh 3a00NEBAaHWUI WM OTKJIOHEHMH B COCTOSHUM  3JIOPOBbS  YEJIOBEKa,
00HapyKMBaeMbIX COBPEMEHHBIMH METOJAMU MCCIEI0BAaHUMN B MEPHOJ] padOThl WM B OTIEIbHbBIE
CPOKH >KM3HU HACTOSIIIETO U MOCIEAYIOMNUX MTOKOJICHH.

Bonpocs! u 3aganus:
ba3o0BbIi1 ypoBeHB
1. 3anucaTth UCXO/IHbIE JAHHBIE B COOTBETCTBUU C BAPUAHTOM.
2. Ucnonb3yst Tabmuiy 2, COAEpKaIlyl0 BBIOOPOYHBIC CBEICHHS W3 HOPMATHBHO-TEXHUYECKOUH
JOKYMEHTAIUH, 3alI0JTHUTH Ta0iuily 1 B COOTBETCTBUH C BAPUAHTOM 3aJ[aHUSI.
3. Cnenatb BBIBOJ O COOTBETCTBUU HOPMaM COJEPKaHUs KaXI0ro U3 BEUIECTB.
4. IToanucath OTYET U CATH MPENOIABATENIO.
Tabnuma 1 — @opma mpeacTaBIeHUS UCXOTHBIX JAHHBIX M HOPMATHBHBIX 3HAYCHHUH COJEpIKAHUSI
BPE/IHBIX BEIIECTB B BO3AYyXE

CootBeTcTBHE HOpMam
Ka)XJIOTO M3 BEIIECTB B
OTAENBHOCTH

KonnienTpanus BpeTHOTO BEIIECTBA,
MI/M

BO31€el

o
= =

Bapuan
Bemect
TN\JIaCT
OITaCHO
CcTH
HHOCTH




@aktnu| B |MakcumMm | Cpenne B B Bo3nyxe
ecKkasi |BO3/yX | @JIbHO |CyTOYHA BO3/YyX€ 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 <[MAK | >IIAK | >ITAK
JTMOKCH]T + - -

Ta6muna 2 — [IpeienpHO TONyCTHMbIE KOHIEHTPALlMU BPEHBIX BEIIECTB B BO3AYXE, MI/M°

BemectBo B Bo3nyxe B BO311yX€ HaceneHHbIX IyHKTOB Knacc  [Ocobenno
pii(;;fﬁ MaxkcumanbHO CpennecyTouHas; OTACHOCTH CTI:I
paszoBasi; BO3/JECHCTBHUE Bowjfcm
BozzercTue < 30 > 30 MuH
MUH

A30Ta TUOKCH]T 2 0,085 0,04 2 0]
A3oTa OKCHUIBI 5 0,6 0,06 3 O
A30THas KUCIO0Ta 2 0,4 0,15 2 -
AKposenH 0,2 0,03 0,03 3 -
ANIOMHHUS OKCHU]T 6 0,2 0,04 4 D
AMMHak 20 0,2 0,04 4 -
AtnieToH 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 -
Bonsdpam 6 - 0,1 3 )
BonbsdpamoBsrit 6 - 0,15 3 o
AHTUAPHUT

I'excan 300 60 - 4 -
JluxnopaTan 10 3 1 2 -
Kpemuus quoxcuny 1 0,15 0,06 3 (6))
Kcunon 50 0,2 0,2 3 (0))
Metanon 5 1 0,5 3 -
O3oH 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 -
AHTUJIPH]T

Conma 2 - - 3 -
KaJIbIIMHUPOBAHHAS

ComnsiHast KucioTa 5 - - 2 -
Tonyoun 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 oKCcu 1 - - 3 A
Xpoma TPUOKCH/T 0,01 0,0015 0,0015 1 K, A
LlemenTHas nbUIb 6 - - 4 o
OTUIeHINaMUH 2 0,001 0,001 3 -
OTtaHon 1000 5 5 4 -

[Ipumeuanue: O — BemiecTBa ¢ OCTPOHANPABICHHBIM JIEHCTBUEM, 32 COJIEPIKAHUEM KOTOPBIX
B BO3/1yX€ TpeOyeTcs aBTOMAaTHUECKUI KOHTPOJIb; A — BellecTBa, CIOCOOHBIE BbI3BATh
aiepruueckue 3a00JeBaHMsl B IPOU3BOJICTBEHHBIX ycinoBusxX; K — kanueporens:, @ — aspo3onu
MIPEUMYIIECTBEHHO (PUOPOTEHHOT 0 1eHCTBHSL.

Tabmmia 3 — Bapuants! 3aganms

% BemectBo E E % BemecTtBo % % g BemectBo % ff
= R 25| 2 2
S g S g S g
1 2 3 4 5 6 7 8 9
Denon 0,001 AmMMuak 0,01 AxkponeuH 0,01
A30Ta OKCHUIBI 0,1 Aneron 150 Jluxyiopatan 4
VYrnepoaa okcua 10 benzon 0,05 Xop 0,02
01 Bonbshpam 5 02 O30H 0,001 03 Yraepona 10
OKCH/]I
[Monumpornminexn 5 JuxnopaTan 5 CepHucTsIit 0,03
aHTUAPU]T
Aneron 0,5 denon 0,5 Xpoma okcupg 0,1
O30H 0,01 DTUIIOBBIA 150 A3zora mnokcun | 0,04
04 05 CIupT 06
MeTHII0BBIi 0,2 CepHHUCTBIN 0,5 CepHucThbIit 0,5




CIHUPT AHTUAPU] aHTUAPU]L
Kcuon 0,5 O30H 0,01 Xpoma OKCHu 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 MeraHnoin 0,3
JuxnopaTtan 5 denon 0,005 Dra”on 100
O30H 0,01 ®opmanpaernn | 0,02 LlemenTHAs 200
MbUIb
07 08 09
VYriepona okcun 15 [Tonunponunexn 8 VYraepona 15
OKCHII
dopMaibaerua 0,02 Tonyon 0,07 Pryth 0,001
Bonbdpam 4 Bunumnanerar 0,15 Kennon 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 Aspo3011b 0,1
AHTUAPU]T KaJIbIIMHUPOBAH BaHaIN
10 11 | Had 12 | meHTaokcuaa
Xpoma OKCHUI 0,2 JuxiopaTan 5 Yrinepona 10
OKCHI
O30H 0,001 Yriepona 10 A3oTa THOKCH]T 1
OKCH/I
JuxopaTan 5 Pryth 0,001 O30H 0,1

I1oBbI1IEHHBIN YPOBEHD

1 Iepeuncaure BUABI peeNbHO T0MycTUMBIX KoHUeHTpamii (IT1K).

2 Jlaitite onpeaenenne MakcumainbHo pazoBoi I1TJIK.

3 Maiite onpenenenue cpeaaecyrounoit 11JIK.

4 Jlaiite onpenenenue [1/IK BpenHbIX BeniecTB B Bo3ayXe paboueid 30HBbI.

5 KakuM 10KyMEHTOM HOPMHPYETCsI COJIep>KaHHe BPEIHBIX BEIIECTB B BO3AyXe paboyeil 30HbI
MPOU3BOJACTBEHHBIX MOMEIICHUI?

6. KakuMm 1OKyMEHTOM HOPMHUPYETCS COJIep)KaHHE BPEAHBIX BELIECTB B aTMOC(EPHOM BO3IyXe
HAaCeJIEHHbIX MeCT?

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

1 Epemenko, B. /1. besonacHocTh ku3HEACITENbHOCTH : yueObHoe mocobue / B. /1. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocyaapCTBEHHBIM YHUBEPCUTET MpaBocyausi, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcCT : 31eKTpOHHBIN // DINEKTPOHHO




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

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

JlonostHUTEIBLHAS JIUTEpPATypa:

1 benos C.B. be3omacHOCTb KU3HEACITEIIBHOCTH : YUeOHUK /Tl By30B. — M. : Bricmias
mkoJa, 2008.

2 be3omnacHOCTh TpyJa B XMMHUYECKON MPOMBIIIIEHHOCTH : Yueb. mocobue / [Tox pex. K.
Mapununoit. — M. : Axkanemus, 2011

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

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

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

TEMA 2. BIUSHUE OITACHBIX U BPEITHBIX ®AKTOPOB HA 31OPOBBE.

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 YCIIOBHIT O€3011acHOI 1 KOM(OPTHOH Ccpelibl; OCHOBBI 00ecIIedeH st COOCTBEHHON O€3011acHOCTH

YMeTh: co3/1aBaTh U MOAJICPIKUBATE YCIOBUs 0€30MacHOM U KOM(OPTHO# cpejibl; 00eceunBaTh COOCTBEHHYIO
06€e30MacHOCTb;

Brnangets: MeTomamMu CO3JaHUsI U MOJICPKAHUSI YCIOBHIA 0€301acHON U KOM(BOPTHOM Cpe/ibl; HaBbIKAMH 00€CIICUCHUS
COOCTBEHHOH 0€30IaCHOCTH

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

AKTYyaJIbHOCTh TPOOIEMBI COBEPIICHCTBOBAHUS OpPTaHHW3allMM Tpyda B COBPEMEHHBIX
YCIOBUSIX  TOBBIMIAETCS  BCIEACTBHE  OOOCTpeHHs]  MpoOJIeMBbl  TPYAOBBIX  PECYPCOB,
KOTJla HapallliBaHWe 00beMa TMPOU3BOACTBA JOJDKHO TMPOWCXOAWTh TIPH HEU3MEHHOW WM
Ja’ke COKpAIAIONIecsl YUCIEHHOCTH — paboTatomux. Takum  oOpa3oM, pelieHHe  BOIMPOCOB
COBEPIIICHCTBOBAHUSl OpraHU3AIMKM TPYyJa, HAMPaBICHHBIX Ha TOBBIIMICHHE HS(PPEKTUBHOCTH
WCIONIb30BaHUsl paboyeil CUJIbl, DKOHOMHUIO 3aTpaT TPy/a, COKpaIleHHe MoTepb pabodyero BpeMeHu
U ONpeleleHHEe OCHOBHBIX  HANpaBleHUH ee  yIydlleHHs, CIOCOOCTBYIOLIUX  POCTY
MPOU3BOJUTEIILHOCTH TpPY/Aa, TMPEACTABISACTCS AaKTYalbHBIM B HAyYHOM M MPAKTHYECKOM
OTHOIICHHUH.
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TeopeTuyeckas 4acTb

XapakTep U OpraHu3anus TPYAOBOH JEATENbHOCTH OKa3bIBAIOT CYLECTBEHHOE BIMSHHUE Ha
U3MeHEeHHE (PYHKIIMOHAIBHOE COCTOSHUS OpraHu3Ma 4eoBeKa.

MHuoroo6pa3abie GOpMbI TPYAOBOH NEATEIHHOCTH NEIATCS HA (PU3NYSCKUN U yMCTBEHHBIN
TpYyA.

Du3zuyeckuii TPYA XapaKTEpU3yeTCs B IIEPBYIO OUEPE/b MOBBIIIEHHON HAarpy3Koi Ha ONOPHO-
JIBUTaTeNIbHBIN anmnapar, U ero GyHKIHOHAIbHbIE CUCTEMBI, 00ECIIEUMBAIOIINE €T0 JESITEIbHOCTb.

JIOCTOMHCTBA: pa3BUBACT MBIIICYHYIO CHCTEMY, CTUMYJIHPYeT OOMEHHBIE IPOIIECCHI.
Henocratku: coumanbHas HeI(PHEKTUBHOCTb, CBSI3aHHAas C HU3KOH IPOU3BOAUTEIIBHOCTBIO,
HEOOXOJUMOCTBIO BBICOKOTO HAmpsDKEHUS (U3NYECKUX CHJI M TOTPEOHOCTHIO B JUTUTEIHHOM
otabixe (10 50% pabouero BpeMeHH).

Ymcemeennvii mpyo — oObenuHseT pabOThl, CBA3aHHBIE C TPUEMOM U TEepepabOTKON
uHpopmanuu, TpeOyroueil NpeuMyIeCTBeHHOT0 HANpsKeHHUs CEHCOPHOro amnmnapara, BHUMAaHUS,
MaMsTH, aKTUBU3AIMK IPOLECCOB MBILIUIEHUS, SIMOLMOHAIbHON cepbl. HenocTaTku: runokuHesus
— 3HAQUUT CHIKCHHME JBUTaTeJbHOW aKTUBHOCTH YEJIOBEKa, MPHUBOJAIIEE K YXYIILICHHUIO
PEaKTUBHOCTH OPTraHM3Ma U MOBBIIIEHUIO 3MOIIMOHATIBHOIO HallpshKeHUs. [nurenbHas yMCTBEHHAs
Harpyska OKa3blBaeT yrHETAIOIee BIMSIHNE Ha ICUXUYECKYIO 1eATeIbHOCTb!

- YXyIaTes GyHKIUKA BHUMaHUS (00beM, KOHIICHTPAIINS, TIEPEKITIOUCHHE),

- namsITu (KpaTKOBPEMEHHOH, TOJITOBPEMEHHOM ),

- BOCHPUATHUS (TIOABIISETCS YHUCIIO OIINOOK).

B coorBerctBUM C cymiecTByromed (hU3MOIIOTMYECKON  Kiaccudukanuen mpyoosoti
OesamenbHOCMY MOKHO BBIICTUTD CIEIYIOUIHE (hopmbl:

1. popmbl, TpeOyrole 3HAYUTEIbHONH MBIILIEYHOM aKTUBHOCTH;

2. MEXaHW3UpOBaHHbIE (GOpPMBI TpyAa, CBA3aHHBIE C  IOJIYaBTOMAaTUYECKUM, U
aBTOMATUYECKUM IPOU3BOACTBOM;

3. rpynnoBbie popMbI TpyAa (KOHBEHEPHI);

4. hbopMbI Tpyla, CBSA3aHHBIE C IUCTAHIIMOHHBIM YIIPaBJICHUEM;

5. (hbopMBI HHTEIUIEKTYaIbHOTO (YMCTBEHHOT0) TPY/a.

TsokecTh M HaNpsHDKEHHOCTh  TPyZa XapaKTepU3yeTcs CTeNeHbl0 (YHKIHMOHAIBHOTO
HanpspKeHus opranu3ma. HanpsbkeHue MoXkeT ObITh DHEPreTUYECKUM, 3aBUCSIIHUM OT MOIIHOCTHU
paboThl — Mpu PU3MYECKOM TpyJe, U IMOIMOHAIBHBIM — MPU YMCTBEHHOM TpYyZAE, KOTJa HMeeT
MecTo MH(OpMaIMOHHasl TeperpysKa.

Qu3zuyeckas msaxcecms mpyoa —3TO Harpy3ka Ha OpraHusM Ipu Tpynae, TpeOyromas
MIPEUMYILIECTBEHHO MBIIIEYHBIX YCHWJIMH M COOTBETCTBYIOLIETO SHEPreTHYECKOro OOeCleyeHHs.
Knaccudpukanusa tpyna mo TSKECTH NMPOU3BOAUTCS IO YPOBHIO 3HEprosarpar ¢ y4éToM BHa
Harpy3kH (CTaTH4ecKas Wi JUHAMHYECKas) U Harpy>KaeMbIX MBIIIII.

Hanpumep: pabota, TpeOyromas Hax0x/AeHHs paboTaroIero B CTaTHYECKON 103€

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

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

Jlunamuueckas paboTa — MpOLEcC COKPAILEHHUS MBI, TPUBOISIINNA K TEPEMELICHHUIO Ipy3a,
a TaKKe caMoro Teja YeloBeKa UM €r0 YacTH B IPOCTPAHCTBE.

Ecnu makcuManbHas Macca rpy30B, IOAHUMAEMbIX BPYUHYIO, HE IPEBBIILIACT

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

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

- cBbie 10 kr guist skeHIuH U 30 Kr JU1st My>XYUH — TsDKeTasl.

Hanpsswcénnocme mpyoa XxapakTepusyeTcs SMOIIMOHAIbHOW HAarpy3Koil Ha OpraHusM IpHU
TpyZie, TpeOyIolleM MNPEUMYIIECTBEHHO WHTEHCUBHOW paboThl Mo3ra IO TOJYYEHUI0 U
nepepaborke nHGopmanuu. [Ipu oneHke creneHH HaNpsHKEHHOCTH YYUTHIBAIOT 3PTOHOMHUYECKUE
II0KAa3aTeIN: CMEHHOCTb TPYJa, 1103y, YUCIIO IBUKEHUH, U T.II.



VYpoBeHb 3HEPro3aTpaT MOXKET CIY)XUThb KpUTEpUEM TSDKECTH UM HAnpsKEHHOCTH
BBITIOJIHAEMON PAa0OTBI, KOTOPBI MOXHO OIPEACIUTh METOJOM MOJHOIO Ta30BOrO aHalu3a
(yuuThiBaeTcsi 00beM NOTPEOIEHUST KUCIOpOia U BbIAEICHHUE yriieKuciaoro rasa). C noBbllIEHUEM
TSDKECTH TpyZa 3HAYUTEIHHO IMOBBIIIAETCS MOTPEeOIeHNE KHCIOpPOoJa U KOJIUYECTBO PACXOAYEMON
SHEPIUH.

Kiuacenpukanus yciaoBuii Tpyaa.

B coorBerctBMM ¢ rurueHudeckoi kimaccudurammein Ttpyma (P.2.2.013-94) ycrosus
mpyoa NOJPA3NIENAITCS Ha 4 Kiacca:

|. — Onmumanvnvle - o00ecneunBalOT MAaKCHUMalbHYIO IPOU3BOAMTENBHOCTh Tpyla H
MUHUMAJIbHYIO HANPsHDKEHHOCTH OpraHu3Ma 4eJoBeKa.

OnrtuManbHble HOPMAaTHBBI YCTAHOBJIEHBI Ul IapaMeTpPOB MUKpOKIMMara U (pakTopoB
TpyznoBoro mpouecca. st Apyrux (pakTopoB YCIOBHO MPHUMEHSIOT TaKWE€ YCIOBHSA TpyJa, MpHU
KOTOPBIX YPOBHHU HEOJIaronpusATHHIX (PAaKTOPOB HE MPEBBIILAIOT IPUHATHIX B KauecTBe 0€30IacHbIX
IUIs1 HACEJICHUSI.

Il. — Jonycmumsie ycnoBus TpyAa XapaKTepPU3YIOTCS TAKUMH YPOBHSAMH (PAKTOPOB Cpelbl U
TPYAOBOTO TpoOIecca, KOTOPhIe HE MPEBHINAIOT YCTAHOBICHHBIX TMTHEHUYECKUMH HOPMATHBAMU
11 pabO4YMX MECT.

W3veHeHnss (QYHKIIMOHAIBHOTO COCTOSIHUSI OpraHM3Ma BOCCTAaHABIMBAIOTCS BO BpeMs
periIaMeHTHPYEeMOro OTAbIXa WM K Hauyaly CIEAyIoLled CMEeHbl, OHM He JOJDKHBI OKa3bIBaTb
HeOJIaronpusaTHOE BO3/ICHCTBHE B OMIMKANIIIEM, 1 OTAJIEHHOM IEPHO/IE Ha 3J0POBHE pabOTAIOIIEro
WIH €ro MOTOMCTBO.

I1l. Bpeousie ycnoeuss mpyoa XapaKTepU3YKOTCS YPOBHSIMM BpEAHBIX IPOU3BOJICTBEHHBIX
(bakTOpOB, MPEBBIIAOUIMMA TUTHEHUYECKUE HOPMATUBBl M OKAa3bIBAIOIIMMHU HEOJIaronpusiTHOE
BO3/ICHICTBUE HAa OPTaHU3M pAaOOTAIOIIETO H/UITH €r0 TIOTOMCTBO.

IV. Dxcmpemanvhovie VCA08UsL mpyoa XapaKkTepu3yrTcs TaKUMU YPOBHSIMU
IIPOU3BOJICTBEHHBIX (PaKTOPOB, BO3JCHCTBHE KOTOPHIX B T€UEHHE pabodell cMeHbI (MU €€ 4acTu)
CO3aéT yrpo3y Ui OJKU3HH, BBICOKMH PHUCK BO3HHMKHOBEHMS TSDKEIBIX (OPM  OCTPBIX
MPOPUIAKTUIECKUX TTOPAKECHUH.

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

Bonpocsl u 3axaHus:
ba3o0BbIi1 ypoBeHB

3amanne 1. Paccuutath TpeOyemyr MpPOW3BOAMUTEIBLHOCTh MO BO3AYXY BEHTHJISAIIMH JIJIs
JAHHOTO ToMelleHus. JJaHHbIe /Ui pacueTa B3ATh U3 TaONUIIbI 3.
Tabauya 1 — Bapuanmul 3a0anuii

ITocnenHsas
nudpa mudpa

[Ipennocneanss

Hinna A, m ipa 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

QOO |INO|O|BR([WIN|F-
~N[(0O|O|IN(O1|OO|N|00|©
QOO |INO|OTBA(WIN|F-
O|IN|O|OIO (N |01

2,5

IIpumeuanue. J[lng omnpenenenuss TpeOyeMoil MPOM3BOAUTENBHOCTH  HEOOXOIMMO
paccunTaTh ABa 3HAYEHUS BO3MYyXOOOMEHA: IO KPATHOCTH M IO KOJMYECTBY JIIOJACH, IOCIE Yero
BbIOpaTh OOJIbIIIEE U3 ATUX JIBYX 3HAUYCHUH.



PacueT Bo31yx000MeHa 10 KpaTHOCTH:
L =n-Sh,
rie L — TpeGyemast MpOM3BOAMTEIBHOCTh MPHTOYHON BEHTHISIIAN, M°/4;
N — HOpMHpYyeMasi KpaTHOCTh BO31yX000MEHA: JIJIsl KWIIBIX TIOMeIeHuil n = 1, 11t opucos N = 2,5;
S — mIomA1b MOMCIICHHS, M;
h — BeICOTA TTOMEIIEHUS, M;
PacueT Bo31yx000MeHa 110 KOJUYECTBY JIIOJIEH:
L=N- LHOva
rae L — TpeGyemast pOM3BOAMTEIBHOCTh PUTOYHOM BEHTHISIIAN, M /4;
N — KoJIMYeCTBO JIIOJIEN;
L.opn — HOpPMa pacxozia BO3yXa Ha OJHOTO YEJIOBEKa:
B cocTosiHAN moKost — 20 M°/4; pabota B oduce — 40 M*/a;
npu Gu3HUecKoi Harpy3ke — 60 M/,
PaccuntaB HEOOXOOMMBIN BO3IyXOOOMEH, BBIOMpacM BEHTHISITOP WM HPUTOYHYIO
YCTaHOBKY COOTBETCTBYIOIEH MPOU3BOAUTEIBHOCTH.
3ananue 2. Pacuer oacHOCTH MOPaKEHUS JIEKTPUUECKUM TOKOM
[IpoBecTu pacyer OracHOCTH MOPAXKEHUS IEKTPUUECKUM TOKOM IPU BO3HUKHOBEHMH I11arOBOT0
HaNPSDKCHHUS, €CIIM JAaHBI: PACCTOSIHHUE 0 3a3€MIIUTEIIS X, TUI TPYHTA U TOK 3aMBIKaHUS Ha
3emuIto. JlaHHbIe [U1s pelIeHus 3a7a4uu B3 Th U3 TaOIuULbl 4.

Tabauya 4
[Tocnenuss mudpa [Ipeanocnenusis | PaccrosiHue 1m0 Tox 3aMbIKaHUA
Tun rpynra
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 CKaJMCTBIN 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 pacuete npumensiercs GopMmyia JUis ONpeeiIeHUs aroBoro
HaIpsHKEHUS:

U _Jsp J5p_Jyep(1 1
ur =

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

rze |, — TOK 3aMbIKaHHsI Ha 3eMITIO, A;

X1 — pacCTOSIHME OT YeIOBEKa JI0 30HbI pacTeKaHUs TOKa,
X2 = a + Xq, TZle @ — JIMHA 111ara 4eJI0BeKa;

0 — YIEIBHOE COIPOTUBIIEHUE IPyHTa, OM"M.

[ToBbIIEHHBIN YPOBEHB

3amanne 1. Pacuer ocBenmeHusl B MOMeEIEHUH

PaccuutaTe o00IIee OCBEIICHWE TOMEIICHHs, €CIM JaH pa3Mep TOMEIICHHs — JJINHA,
IIUPUHA U BBICOTA; PACCTOSHHE CBETHIILHHUKA OT MEPEKPHITUS Ny, BEICOTa pacyeTHOH MOBEPXHOCTU
Haja mosoM hg, a KO3 GUIIHMEHTHI OTPasKEHUS TIOBEPXHOCTH MMOMEIICHHS CIIEAYIONIHE: MOTONKa /3,
creH [, Ko3QUIMEHT OTpakKeHHs paCYETHOH MOBEPXHOCTH [3,. BbIOpaTh THUI CBETHJIBHUKA M TUII
JIAMIIBI.

JlanHbIe 1S perieHus 3aa4M B3sTh U3 TAOJMIIBI 5 COTJIACHO TOCIICIHEN M MPEeoCiIeTHen

udpam mudpa.




Tabauya 2 — Bapuaumol 3a0anuti

Hocneanss Pazmep h h [Ipennocnenuss 0 0 0
;i‘g)g 21 MTOMEIICHUS P M oM mudpa mudpa P % Ber % 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 gopmyJie:
o _Euk Sz
J N . 77 ’

rae @, — CBETOBOM MOTOK OJHOTO CBETHJILHUKA, JIM;

K; — ko3 durmeHtT 3amnaca, HganMaeM paBHbIM 1,5;

S — momaas MOMENIEHHUA, M”,

Z — KO3(pQUIIUEHT, YYUTHIBAIONINI OTHOIICHUWE CPEIHEH OCBEIICHHOCTH K MHUHHMAIBHOM, IS
JIFOMUHECIIEHTHBIX JIamn paBeH 1,1.

E,, — HOpMUpyeMasi OCBEIIEHHOCTbD, JIK.

Cnucok IuTepaTypsbl, peKOMeH/1yeMblil K HCI0JIb30BAHHUIO 110 JaHHOI Teme
OcHoBHasi iuTEpaTypa:
1 Epemenko, B. JI. bezonacHOCTh *Ku3HeneATeTLHOCTH : yuebHoe mocobue / B. [I. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apCTBEHHBII YHUBEPCUTET IpaBocyaus, 2016.
— 368 ¢. — ISBN 978-5-93916-485-6. — TeKcCT : 2MeKTPOHHBIH // DIEKTPOHHO
oubnuoreynas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokonos, A. T. besonacnocts xkuznenestensuoct / A. T. CokonoB. — M. : UHTepHeT-
Yuausepcuter Uapopmanmonnsix Texnonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : 21eKTpOHHBIH // DnekTpoHHO-0MOMMoTeyHast cuctema IPR BOOKS :
[caitr]. — URL:http://www.iprbookshop.ru/56345.html

JdomosHuTeIbHAS JIUTEpATYypa:

1 benos C.B. be3onacHOCTb JKU3HEAEATENBHOCTH ;| Y4eOHUK 1715 By30B. — M. : Bricias
mkoia, 2008.

2 be3onacHOCTb Tpy/ia B XUMHUYECKOM MPOMBIIIIEHHOCTH @ Yueb. mocoobue / [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 «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3neKTpOHHBII KaTajIor acCOIUAINU dJIEKTPOHHBIX OHOIMOTEK
yaeOHbIX 3aBenieHuit u opranuzamnuii CKOO

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

IMPAKTUYECKOE 3AHATHUE 5. OIIPEJAEJIEHUE U35BITOYHOI'O JABJIEHUSA
OT B3PbIBA B PE3YJIbTATE ABAPUMN.

Lesab 3aHATHA: HAYYUTHCS ONPEACIATH M30BITOYHOE JABICHHE OT B3phIBA B PE3yJbTaTe
aBapuu;

3HaHNA K YMeEHus, HpnoﬁpeTaeMbIe CTYACHTOM B P€3yJIbTaTC OCBOCHUA TEMbI
3HaTh: OCHOBBI YCIIOBHII Oe30macHOI 1 KOM(OPTHOH Cpelibl; OCHOBBI 00ECIIeYeHIsI COOCTBEHHON O€3011acCHOCTH

YMeTh: co3/1aBaTh U NOAJCPIKUBATE YCIOBUs 0€30MacHOM U KOM(OPTHO#H cpejibl; 00eceuuBaTh COOCTBEHHYIO
06€e30MacHOCTb;

Bnamets: MeTOaMu CO3MaHMS U MOAACPKAHUS YCIOBUI Oe30macHON M KOM(GOPTHOM Cpe/ibl; HaBBIKAMHU 00CCIICUCHUS
COOCTBEHHOH 0€30MaCHOCTH

HanmeHnoBanue (opMupyeMbIX KOMIETEHIHH

HNupexe DopMyIUpPOBKA:

VK-8 Crnoco0eH co3aaBaTh U MOJIEPKUBATh B IIOBCEHEBHOM KH3HU U B IPOHECCHOHATIBHOM
JIeITeNIbHOCTH O€30TacHbIe YCIIOBUS KU3HECATEIbHOCTH Il COXPAHEHHUs IPUPOIHON
cpenbl, 00eCIeUeHUs YyCTOIYMBOrO pa3BUTHS 00IIECTBa, B TOM YUCIIE IIPU YTPo3e ’
BO3HHKHOBCHUY YPE3BBIYAHBIX CHTYalUi 1 BOCHHBIX KOH(IUKTOB

AKTyalbHOCTh ~ TeMbl.  B-Hacrosimee  BpeMsi ~ XMMHMUYECKHE  MPEANPUATUS  SIBISIOTCS
BBICOKOHEPIOHACBIIICHHBIMU TPOU3BO/ICTBEHHBIMH OOBEKTaMH, aBapUM Ha KOTOPBIX HMMEIOT
Ype3BbIYANHO TsDKENbIE TOCIEACTBUS JUIsl IEepcoHasa, 00OpYAOBaHMS, 3aHMUH, COOpPYKEHUH U
OKpYXKalIlel cpeapl. OKCIUTyaTalMs TaKUX MPEANpUATHH B IEPBYIO O4Yepenb JOJDKHA
OCYILIECTBIATHCS TaKUM 0Opa3oM; YTOOBI BIMSHHE HA OKPYKAIOLIYI0 CpeAy U 4ejoBeka ObuIo
MUHUMaJIbHBIM. [IpH 3TOM OCHOBHOE BHMMAaHHE JOJDKHO OBITh YJIEIEHO MOBBIIICHUIO YPOBHS
0€30MMacHOCTH Ha IPOU3BOJCTBE.
TeopeTuyeckas 4acTb

ITon ycTOWYMBOCTBIO pabOThl MPOMBIIIICHHOTO O00BEKTa MOHUMAIOT CHOCOOHOCTh OOBEKTa
BBITEKAaTh YCTAHOBIICHHBIC BUABI MPOAYKIMH B 00BEMax W HOMEHKIATYpEe, MPEeayCMOTPEHHBIX
COOTBETCTBYIOLIMMM  IUJIaHAMHM  YCIIOBMSX  upe3BblaiiHOW  cutyarmuun  (UC), a  Ttakke
MIPHUCIIOCOOJIEHHOCTD ATOr0 00BEKTa K BOCCTAHOBJICHUIO B CITydae MoBpexkaeHus. s o0bekToB, He
CBSI3aHHBIX C MPOU3BOACTBOM MaTE€pHaJbHBIX LIEHHOCTEH (TpaHCHOpTa, CBSA3M, JIMHUHN
AJIEKTpoIepead M T.IM.), YCTOWYUBOCTh OMPENEAETCS CIIOCOOHOCTHhIO OOBEKTa BBIMOIHATH CBOU
¢ynkuuu. [log ycTOWYMBOCTHIO TEXHUYECKOM CUCTEMBI TOHUMAETCsl BOBMOYKHOCTh COXPAHEHHS €10
pabotocnocobHocTu mipu YC.

B3peIB - upe3BbIYaliHO OBICTPOE BBIJECNIEHHE YHEPIUU B OIPAaHMYCHHOM 00BEME, CBSI3aHHOE C
BHE3aITHBIM M3MEHEHHEM COCTOSHHS BEIIECTBA W COIMPOBOXKIAIOIIEECS 0O0pa3oBaHHWEM OOJBIIOTO
KOJINYECTBA CHKATBIX Ia30B, CIOCOOHBIX MMPOU3BOAUTH MEXAaHUUYECKYIO PadoTYy.

Jl1st B3pbIBa XapaKTEPHBI CIEIYIOIINE OCOOSHHOCTH:

- 00JIBIIIAs CKOPOCTh XUMHUECKOTO MIPEBPAILICHHS;

- 0OJIBIIIOE KOJIMYECTBO ra3000pa3HbIX MPOJYKTOB;

- MOIIIHOE JIpo0siiee (OpU3aHTHOE) IEHCTBUE;

- CUJIbHBIN 3BYKOBOH 3(PEKT.

[IponOmKUTENBHOCTE B3pbIBa COCTAaBJISET BpeMs IOpslKa 10° — 10° c. ITosTomy ero
MOIITHOCTh BECbMa BEJIMKA, XOTS 3alachl BHYTPEHHEH SHEpriM y B3pbIBUATHIX BEIIECTB M CMecel He
BBIIIIE, YEM Y TOPIOUMX BEIIECTB, CTOPAIOIINX B OOBIYHBIX JJIsl HUX YCIIOBHUSX.


https://openedu.ru/

[Ipy aHanu3e B3pBIBHBIX SBJICHHI PAacCMATPUBAIOT JBE PA3HOBHUIHOCTH B3pbIBA: B3PBIBHOE
TOpPEHUE U JETOHALUIO.

K nepBoMy OTHOCST B3pBIBBI TOIUIMBHO-BO3YIIHBIX CMECEH (CMecH YriieBOAOPOIOB, MapoB
HEe(PTENIPOAYKTOM, a TaKXKe CaxapHOW, MYYHOH, JAPEBECHOM W TPOYEH MBUTM C BO3AYXOM).
XapakTepHOil 0COOEHHOCTBHIO TAaKOT'O B3pbIBA SIBISIETCS CKOPOCTh TOPEHUS MOPSAKAa HECKOJIbKHX
COTEH M/C.

OTAMYUTENBHBIMA 4YE€pTaMU B3PBIBHOI'O TOPEHUS SBISIOTCS: PE3KHWH CKAYOK JIABJIICHHS B
MECTE B3phIBa, IEPEMEHHASI CKOPOCTb PaCIpOCTPAHEHHUS MIpoliecca, U3MepsieMasi COTHIMU METPOB B
CEeKyHJy U CPAaBHHUTEJIbHO MaJIO 3aBHUCSINAs OT BHEIIHMX YCJIOBUH. XapakTep JEUCTBUS B3phbIBA -
PE3KHil ymap ra3oB MO OKPYXKAIOUICH cpejie, BHI3BIBAIOIIMKA IpOoOJIeHHE W CUJIbHBIC Ae(opMariiu
MIPEeIMETOB Ha OTHOCUTEIBHO HEOONBIINX PACCTOSHUSAX OT MECTa B3phIBA.

JleToHaius - BecbMa OBICTPOE Pa3JIOKEHUE B3PHIBYATOIO BEUIECTBA (Ta30BO3AYIIHON CMeCH),
pacnpocTpaHsIoIIeecs: CO CKOPOCThI0O B HECKOJBKO KM/C M XapaKTepH3yrolleecs 0COOCHHOCTIMH,
MPUCYIIUMU JIIOOOMY B3pBIBY, YKa3aHHOMY BbIlle. JleToHanusi XapakTepHa [Uisi BOCHHBIX U
MIPOMBIIIIJICHHBIX CMECel, HaXOASIIUXCS B 3aMKHYTOM 00BbEMe.

JleToHanus mpencTapisieT coO0M B3PHIB, PACIPOCTPAHSIONIUINCS ¢ MAaKCUMAJIbHO BO3MOXKHOM
JUIs JaHHOTO BellecTBa (CMecH) M JAaHHBIX YCIOBUH (Hampumep, KOHIEHTpalued CMecH)
CKOPOCTbIO, IIPEBBIIIAIOIIENH CKOPOCTh 3BYKa B IAHHOM BEIIECTBE U U3MEPSAEMOI ThICIYaMU METPOB
B CEKyHAYy. B yClOBHAX [O€TOHAUMU JOCTUIAEeTCs MAKCUMAJIbHOE pa3pyLIMTENIbHOE JEHCTBHE
B3pbIBa.

1. OueHka 30H BO3/IEHCTBUSI B3PBIBHBIX ITPOLIECCOB:

HaunbonpmmMm pa3pymeHusiM MpoAyKTaMH B3pbIBa M YIapHOI BOJHBI TIOABEPTAIOTCS 3MaHUS U
COOpyXeHHsI OOJIbIIUX pa3MEpoB C JIETKUMH HECYIIMMH KOHCTPYKIMSIMH, 3HAUYUTEIHHO
BO3BBIIIAIOIIMMUCS HAJl TIOBEPXHOCTHIO 3eMJIH, a TAK)Ke HEMAaCCHBHBIE OECKapKACHBIE COOPYKECHHUS
C HECYIIMMHU CTeHaMH U3 Kupnuyda u 6etoHa. [logzeMHubie e 1 3army0IeHHbIE B TPYHT COOPYKEHUS
C OKECTKUMHU HECYUIUMH KOHCTPYKUHUSMHU 0O0JIaJaloT 3HAYUTENIbHON CONPOTUBIIAEMOCTHIO
pazpymeHuto. 13  Bbllle NEPEYUCIEHHBIX [apaMETPOB  YAAPHOM  BOJHBI  PEIIAIOIINUM
(XapakTepu3yIOLUM pa3pyllieHue) sBIIeTCs N30bITOYHOE 1aBJICHUE.

Paspymienus noapasenstorcs Ha MOJHbIE, CUIIbHBIE, CPEIHNE U Cl1a0ble.

[Tonuble paspyuieHus. B 3qaHusIX U COOPYXEHUSAX OOpYIIEHbI IEPEKPHITUS U pa3pyLIEHbI BCE
OCHOBHBIE HeECyIIMe KOHCTpYyKIUH. BoccraHoBineHue HeBo3MOXkHO. OOopymoBaHHE, CpeacTBa
MEXaHM3alM M Jpyras TEXHHKa BOCCTAHOBJIEHHIO HE TMojiiexar. B KOMMYHUKAallMOHHO —
sHepreruueckux ceTsix (KOC) umerorces pa3pbiBbl kabesei, pa3pylleHns y4acTKOB TpyOOIIpoBOIOB,
OTIOpP BO3JYIIHBIX JUHUHU AJIEKTpONepeaay u T.1I.

CunbHble paspylieHus. B 31aHUSAX U COOpPYKEHMSIX 3HAUMUTENbHBIE Ae(opMaruy HECyLIHX
KOHCTPYKLUH, pa3zpyieHa OoJiblllasi 4yacTh MEPEKpPHITUN U CTeH. BoccTaHOBIEHHE BO3MOXKHO, HO
Helenecoo0pa3Ho, Tak Kak MPaKTUYECKH CBOJIUTCS K HOBOMY CTPOMTEIBCTBY C MCIOJIb30BaHHEM
HEKOTOPBIX, COXPAHHUBIIMXCS KOHCTpYKUMH. OOOpydoBaHHE M MEXaHH3Mbl OOJbIIEH YacCThIO
paspylieHbl U 3HaYUTENbHO JeopMHupoBaHbl. OTNENbHbBIE AETANIU U Y3JIbl 000pYIOBaHUS MOTYT
ObITh HCINONb30BaHbl Kak 3amacHele yactu. B KOC paspeiBel u nedpopmanuu Ha OTAETBHBIX
y4JacTKax MOA3EMHBIX ceTell, AedopMaliui BO3AYIIHBIX JIMHUMA 3JIeKTpoIiepeaay U CBsI3U, pa3phIBbI
TEXHOJIOTHYECKUX TPYOOIIPOBOJIOB.

Cpennue paspyuieHus. B 37aHHAX M COOPYXKEHHUSAX pa3pylleHbl IJIaBHBIM 00pa3oM He
HECYIHe, a BTOPOCTEIIEHHbIE KOHCTPYKIMH (JIETKUE CTEHBI, EPETOPOJIKH, KPBILIH, OKHA, TBEPH).
Bo3MOXHBI TpemMHBI B Hapy)KHbIX CTEHAaX M BBbIBAJIbI B OTHEJIBHBIX MecTax. [lepekpbiTus u
MO/IBaJibl HE pa3pylIeHbl, YacTh MOMELIEHUN MPHUToAHA K SKCIUTyaTauuu. [[is BocCTaHOBIEHHS
TpeOyeTcsl KalnuTalbHbIH PEMOHT, BBINOJHEHHE KOTOPOrO BO3MOXHO COOCTBEHHBIMH CHJIAMH.
Ob6opynoBanne TpeOyeT KamuTaabHOTO pemoHTa. B KOC 3HauwWTenbHble pa3pylmieHdus W
nedopmanus 3JeMEHTOB, KOTOPbIE MOKHO YCTPAHUTh KalIUTAJIbHBIM PEMOHTOM.

Cnabble paspymieHus. B 3maHMSIX W COOpYXKEHHSX paspylieHa YacTh BHYTPEHHHUX
MIEPEropoIOK, 3ar0JIHEHHS ABEPHBIX M OKOHHBIX MpoeMoB. O0opyioBaHNE UMEET He3HAUYUTEIbHbIC
nedopmarmu. B KOC uMeroTcss He3HAUYWTENbHBIE Pa3pyMICHUs M TOJOMKH KOHCTPYKTHBHBIX



3JIeMEHTOB. {11 BOCCTAHOBJIECHUS AJIEMEHTOB 3[aHUM, COOpPYKEHUI, 000pyI0BaHUS, TOTYUUBIINX

ciabple pa3pylIeHus], Kak MPaBuiIo, TpeOyeTcs TeKYIi PeMOHT.
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Pucynox 1 — 3o0HbI AeiicTBus B3pbiBa: I- AeToHaunonHoi BonHbl; [I-nmpoaykToB B3pkiBa; I11-

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

M10/130HA CJIa0BIX pa3pylIeHUN

Bonpocsl u 3axanus:
ba3o0BbIi1 ypoBeHb
[To mpuBeneHHONW METOIMKHU OIpPENSIUTh U30BITOYHOE IaBJIEHHE OT B3pbIBa B pe3yJbTaTe

aBapyu Ha MPOU3BOACTBECHHOM 00BEKTE COTJIaCHO HCXOAHBIM JaHHBIM.

MeToauKa BbINOJIHEHUS 3aaHNUA:
1 [ToaroroBUTh MMCTHI PopmaTa A-4, 3aMOITHUTH IITAMIIHI.

2 OmnpeneneHue paanyca 30HbI JETOHAITMOHHOM BOJHBI (30Ha ).
3onma I ¢ pammycom [1 - 30Ha jmelcTBUS JETOHAMOHHOM BOJHBI B IIpejeNax oOJNaKa
ra3oBO3AYIIHON cMecH. XapaKTepH3yeTcs MHTEHCUBHBIM JPOOSIINM JEWCTBHUEM, B PE3ylbTaTe
KOTOPOTO0 KOHCTPYKIIUU Pa3pyIIAlOTCs HAa OT/AENbHbIE (parMeHThl, pa3JIeTAIoNINeCs ¢ OOJIbIIUMHU
CKOpPOCTSIMH OT IIEHTpa B3pbIBa. Pajuyc 3Toi 30HBI onpeaensercs no hopmye:
— 3 3
n=175--¥mym | (m)
r7Ie: M- Macca B3PBIBOOTIACHOTO BEIIECTBA, 00Pa30BABIIETO Ta30BO3AYIIHYIO CMECh, (T.)
3 Ompenenenue pajnyca 30HbI ACHCTBUS MTPOIYKTOB B3pbIBa (30Ha II)
=171
4 CpaBHHBas pacCTOSHME OT LIEHTpa B3pbIBa 10 1I€Xa C HaWJIEHHBIMU PaJHyCaMH 30H, IO
Tabuiie 1 memaeTcst BEIBOM, MOXET JIM OKA3aThCA 1I€X B 30HE JEHCTBUS BO3AYITHON YIapHOM BOJHBI
(3omna III). [lanee HaxoauM H30BITOUHOE TABJICHUE HA PACCTOSIHHE OT LIEHTPA B3pbhIBa JI0 IIeXa.

J151g 3TOTO OMpenesieM OTHOCUTENBHYIO BEIHUNHE IO (hopmyIie
.
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 JJIsI COCETHUX MTOMEIICHHH, OKPY)KAIOITUX 31aHUI U COOPYKEHUH.

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

OIPEIEIUTh BO3MOXKHYIO CTEIEHb PA3PYLICHUS 3aHUN, COOPYKECHHU H

ONPE/ICTUTh BO3MOXKHYIO XapaKTEPUCTUKY IMOPAKEHUM YeloBeKa
JIEWCTBUEM BO3YIIIHON y/IapHOW BOJIHBI.
7 Pa3paborarh MepOIpHSTHS, HAIPABICHHBIC HA CHIDKCHUE MATepUATbHBIX U YEJIOBEUECKUX

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

HaunmeHnoBanmue,
9JIEMEHTOB 00BEKTa

CrencHb 3arpsA3HCHUA U HU30BITOYHOE JaBJICHHUC

CHJIBHOC

cpenHee

ciraboe

klla

Krc/ cM>

klla

kre/ M’

klla

krc/ cm®

[IpomslinieHHOE €
METAITINYECKUM HJIH
’KeJIe300€ TOHHEIM
KapKacoMm

60-50

0,6-0,5

50-40

0,5-0,4

40-20

0,4-0,2

MHorosTaxxHoe
AIMUHUCTPATUBHOE C
METaJIIMYESCKUM TN
’KeJIe300€ TOHHBIM
KapKacoM

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

Kupnnunoe
MHOTO3TaXHOE (3
aTaxa u 0osee)

30-20

0,3-0,2

20-10

0,2-0,1

10-8

0,1-0,08

Kupnuunoe onHo- u
JIBYXATAKHOE

35-25

0,35-0,25

25-15

0,25-0,15

15-8

0,15-0,08

JlepeBsiHHOE

20-12

0,2-0,12

12-8

0,12-0,08

8-6

0,08-0,06

Ocrekienne
MIPOMBILIJIEHHOTO U
SKHJIOTO 30aHnuHU

3-2

0,03-0,02

2-1

0,02-0,01

1-0,6

0,01-0,06

OcTeKJIeHUE U3
apMHUPOBAHHOTO
CTEKJIa

0,06-0,03

0,03-0,02

0.02-0,01

[IpomsinieHHOE €
METaTTHYECKUM
KapKaCcoOM U KpaHOBBIM
o0opynoBaHueM
IPYy30MOIbEMHOCTHIO

25-50 T

50-40

0,5-0,4

40-30

0,4-0,3

30-20

0,3-0,2

[ITocceitnas mopora ¢
ac(aabTOBBIM U
OETOHHBIM MTOKPHITHEM

3000

30

1000

10

300

Tabnuua 2 — XapakTepucTHKa BO3IYLIHBIX TOPaKEHU yelloBeka JeicTBUEM BO3IYIITHON yaapHOU

BOJIHBI

Bun nopaxenus

XapakTepUCTUKH MOPAKECHUS

Bennunaa n306I-TOYHOTO
IaBJICHUS

Jlerkue

Jlerkas KOHTY3Hs1, BpEMEHHAs NIOTEPS

20....40




CJIyXa, YIIHUOBI ¥ BHIBUXU KOHEUYHOCTEH

(0,2-0,4)

Cpennue

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

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

Tsoxensie

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

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

Kpaiine Tsxenbie

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

> 100 (1,0)

BapuaHTsl 3aaHuii K IpaKTHYECKO# padoTte

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

aHT B

1 byran 25 300 [TpoMbIlITIEHHOE C METAJUIMYECKUM
KapKacoM

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

3 Meran 75 400 [TpombITIIIEHHOE € KeTe300€TOHHBIM
KapKacoM

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

5 OtaH 125 500 Kupnnynoe TpexsTakHOe

6 Anerunen | 150 550 KupnnuHoe nByxdTaskHOE

7 byTtuiien 175 600 KupnuyHoe ojHO3TaXHOE

8 OTrieH 200 650 JepeBsiHHOE

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

10 Benzon 250 750 [TpoMBITIIIIEHHOE ¢ METAJUINYECKUM
KapKacoM

11 Tomyon 275 800 MHOrosTa)KHOE aIMUHICTPATUBHOE C
METAJUINYECKUM KapKacoM

12 Bbyran 275 850 [TpoMbIiIIEHHOE C Ke1e300€TOHHBIM
KapKacoMm

13 IIponan 250 900 MHorosraxxHoe aAMUHUCTPaTUBHOE C
Kene300€TOHHBIM KapKacoM

14 Mertan 225 350 Kupnuynoe Tpex3taxHoe

15 IlenTan 200 300 Kupnuunoe nByxataxHoe

16 OtaH 175 450 Kupnuunoe ogHO3TaxHOE

17 Ammrenern | 180 400 JlepeBsiHHOE

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

19 ITponunen | 100 500 ITpOMBIIITIEHHOE C METAJUIMYECKUM
KapKacoM

20 Otunex 75 650 MHorosraxxHoe aAMMHUCTPaTUBHOE C
METAIITMYECKAM KapKacoM

21 benzoun 50 600 [TpoMBIIIIICHHOE € KeTe300€TOHHBIM




KapKacoM

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

23 byran 50 700 Kuprnmmunoe tTpexstakHoe

24 [Tponan 25 850 Kupnnunoe aByxstaxHoe

25 Meran 100 800 Kuprnmunoe omHodTaskHOE

26 ITenTan 75 900 JlepeBsiHHOE

27 OtaH 150 800 [TpoMbIIIIEHHOE ¢ METATITMYECKUM

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

28 Auernie” 125 850 [TpombIIIIEHHOE ¢ METATITMYECKUM
KapKacom

29 OTHiaeH 90 650 MHOro3Ta)XHO€ aIMUHUCTPATHBHOE C
METAITNIECKIM KapKacoM

30 benson 60 600 [TpoMBIIIIIEHHOE € KENe300€TOHHBIM
KapKacom

[ToBbIlLIEHHBIN YPOBEHD

1 .IlepuuncinuTh 30HBI pa3pyLUICHUH U JaTh UM KPaTKYIO XapaKTEPUCTHUKY.
2. Kakue ¢akTopsl BIHUAIOT HA YCTOMYMBOCTH ()YHKIIMOHUPOBAHUS 00bEKTa 3KOHOMUKH B UC?

Onpenesienne U30bITOYHOIO JaBJIEHHUS B3PbIBa

Paccunrtarh u30BITOYHOE JJaBIICHUE B3PHIBA, IIPU ATOM BEIIECTBO, PACUETHYIO TEMIIEPATYPY
tp , °C, cBoOOAHBINM 00beM noOMeImEHU Vg, M3, Maccy M, Kr B3aTh U3 Ta0muiel 13. MonspHyto
Maccy BeNIeCTBA B3SITh U3 CIPABOYHMKA COIIACHO XUMHUYECKOH Qopmyrne. MakcumanbHOe
naBieHuEe B3pbIBA Ppax mpuHATh 900 «klla, nHauanpHOoe nmaBnenne Py mnpunare 101 «klla.
Kosddunment yuactuss roprouero Bo B3pbiBe Z = 0,3; kodhPUIMEHT, YUUTHIBAIOIIMA
HErepMETUYHOCTH MIOMEIICHHS U HeaJnadaTHIHOCTh Ipoliecca ropenus, K, = 3.

IIpumeuanue: 1306pITOuHOE 1aBIEHUS B3pbIBA OMpeensercs mo popmyre:

mz 100 1
AP:(PnBX_PO)Vp 'C 'Rv

cerl—c2.n.

rae Pmpax — MakCHMalbHOE JABJIEHUE B3pbIBA CTEXMOMETPUYECKOM CMECH HWJIM BEIECTBA B
3aMKHYTOM 00beMe, MOKHO NpuHATH paBHbIM 900 kIla;

Py — navansHoe naBnenue, npuaumaem 101 klla;

m — macca JIBXK, kr;

Z — K03(h(pULIMEHT yyacTHs TOPIOYETO BO B3PHIBE;

V¢ — CBOOOIHEIH 00BEM ITOMELLIEHNS, M

C¢r — cTexnomMeTpuiecKasi KOHIICHTPAIMs BEIIEeCTBA;

M — MonsipHas Macca, KI/KMOJIb;

Pr.n. — TDIOTHOCTH Ta3a WJIM Tapa BEIIeCTBa MMPU PacueTHON TeMIiepaType, KT/M
Tabnuia 3 — BapuanTtsl 3a1anmuii

TTocnenusis o IIpennocnennss 3
undpa mupa BEIIIECTBO t,, °C IE/I (bpa mmdpa Vg, M m, Kr
0 M30TIEHTaH 30 0 12 10
1 MIEHTaH 35 1 10 5
2 JMSTHIIOBBIHA 3pHp 25 2 8 6
3 arneToH 32 3 14 8
4 OyTaHon 45 4 11 12
5 DTaHOJI 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. bezonmacHOCTh *Ku3HEIEATEILHOCTH : yueOHoe mocodue / B. [[. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEpPCUTET IIpaBocyaus, 2016.
— 368 c. — ISBN 978-5-93916-485-6. — TeKcT : 2JIeKTpOHHBIH // DIEKTPOHHO
oubmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokoinos, A. T. bezomacHocTs xusnenesrensHoctu / A. T. CokonoB. — M. : UaTepHeT-
Yuusepcuretr Undopmanmonnsix Texnomoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIH // DnekTpoHHO-0nOIMoTeyHast cuctema [PR BOOKS :
[caiiT]. — URL:http://www.iprbookshop.ru/56345.html

JonotHUTe/ILHAS JIUTEpaTypa:

1 Bbenos C.B. be3onacHOCTb KU3HEAEATENBLHOCTH ;| YUEOHUK AJ1s1 By30B. — M. : Beicias
mkoJja, 2008.

2 be3onacHOCTh Tpy/a B XUMHUYECKOI MPOMBIIUIEHHOCTH @ 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 «YHuBepcuteTckas OHONINOTEKA OHITANHY.

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

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpeiToe 00pa3zoBaHue

TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

NMPAKTHUYECKOE 3AHATHUE 6. OGHIEOBMEHHAS U MECTHAS BEHTHJIAIUA

Leanb 3aHATHA: HAYYUTHCS OIPEICIATH HEOOXOTUMBIH pacxol MPUTOYHOTO BO3IyXa U
KpPaTHOCTb MOTPEOHOT0 BO3yX000MEHa MOMEIEHHsI, HEOOXOJUMYI0 MOIITHOCTh JIEKTPOBUTATENs
BEHTHJIATOpA, oOecnevnBaromero 3(pQpekTuBHy0 paboTy OOpPTOBOTO OTCOCA BBIACISAIONIUXCS W3
BaHHBl Ta30B Ui 3aJ@HHOTO TEXHOJIOTMYECKOTO IMpPOIecca, MOIIHOCTh 3JIEKTPOJIBUTATEINS
BEHTWJISTOpa, obecrneunBaronero 3Q(GexkTuBHY0 padoTy BBITSHKHOIO 30HTA, YCTAHOBJIEHHOTO Hajl
3aJJaHHBIM UCTOYHUKOM IbUIETa30BbIIEICHNUS;

3HaTh: OCHOBHBIE BHJbl TOTCHIMAIBHBIX OMACHOCTEH © WX TIOCIEICTBHS B
npo¢eCCUOHATILHOMN IEATEIEHOCTH U OBITY, IPUHIMITBI CHUYKEHUS! BEPOSITHOCTH MX Pealn3alliu.

3HaHMA ¥ yMeHHUs, IpHo0peTaeMble CTYACHTOM B pe3yJIbTaTe 0CBOCHHUSI TeMbI
3HaTh: OCHOBBHI yCJIOBUI Oe301acHOM U KOMGOPTHOH cpesbl; OCHOBBI 00ecedeH s COOCTBEHHOH 0e30macHOCTH

YMeTh: co3/1aBaTh U MOAJIEPIKUBATE YCIOBUS 0€30MacHOM U KOM(OPTHOH cpejibl; 00eceunBaTh COOCTBEHHYIO
0€e30MacHOCTb;

BiageTtsh: MeromaMu co3MaHUS U TOJACPKaHMSI YCIOBUN Oe30TacHON M KOM(OPTHOMN CpeIIbl; HaBBIKaMU 00eCTICUCHHUS
cOOCTBEHHOM 6€30MaCHOCTH


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 HaIpaBlIEHUEM B pabOTe MPOMBIIUICHHBIX MPEATNPUATHIA
SIBJISIETCSI BBIIMYCK IMPOAYKIIMH BBICOKOTO KayeCTBAa MPHU CHIKEHUU TPYJOEMKOCTH U MEHBIINX
3aTpaTax MarepualioB. ODTO MOXET OBbIThb JOCTUTHYTO TIOBBIIIEHHEM TEXHHUYECKOIO YPOBHS
MIPOU3BOJICTBA KaK MyTEM CTPOUTEIHCTBA HOBBIX M PEKOHCTPYKIUU JIEUCTBYIOIIUX CTapbIX I[EXOB,
TaK M IMyTeM O3J0POBJICHHUS YCJIOBHM TpyJda 3a cueT MOJEPHHM3AIMHM MECTHOH U 0OIe0OMEHHON
BeHTWIALMH. [[03TOMY M3yueHnEe JaHHOUM TeMbl aKTyalbHO.

TeopeTuyeckas 4acThb

BenTmisiuss — OpraHM30BaHHBIA M PETYIHPYEMBIH BO3IyXO00OMEH, 00eCreunBatONIHiA
ylajeHrue W3 TOMELICHHUS BO3AyXa, 3arpsA3HEHHOTO0 BPEIHBIMH TMPUMECSIMH (Tra3aMu, Mapamu,
IIBUIBIO), ¥ TI0aYy B HET'O CBEXKETO BO3/YyXa.

[To cocoOy momauu B MOMEIIEHHE CBEXKEro BO3/yXa W YAAJICHUIO 3arpsS3HEHHOTO CHCTEMbI
BEHTWISILIMU TIOZIPA3JEIAIOT HAa E€CTECTBEHHYIO, MEXaHMUYECKYI0 M cMellaHHyro. [lo HazHaueHHIo
BEHTWIALIUSA MOXKET OBITh O0IIICOOMEHHON U MECTHOM.

PACYET ITIOTPEBHOI'O BO3JIYXOOBMEHA ITPU
OBIIIEOEMEHHOM BEHTUJISIIIAUN

MeTtoauka pacuera

[Ipu oO01Ie0OMEHHONW BEHTUIISIUM MOTPEOHBIH BO3MyXOOOMEH OMNPEAENSAIOT M3 YCIOBHS
yAQJICHUS] W30BITOYHOM TEIJIOTHl M pa30aBJICHHs] BPEIHBIX BBIICICHUN CBEXUM BO3IYyXOM JIO
JOMYCTUMBIX KOHLIEHTpauui. IlpenenbHO 1omycTMMblE KOHIIEHTPALMM BPEAHBIX BEIIECTB B
Bo3ayxe paboueit 30Hbl ycranaBimmBaioT 1o ['OCT 12.1.005-88. CCBT. OOumue caHutapHO-
TUTHEeHUYeCcKue TpeOOBaHU K BO3IyXy paboyeil 30HbI U TUTUEHUYECKUM HOPMAaTHUBaM.

KonnuecTBo BO3yxa, KOTOpO€ Hag0 MOJATh CHUCTEMOM BEHTWISILMM Ui MOTJIOLIEHUS
M30BITOYHOMN TETUIOTHI B IOMelIeHnH Ly Beraucnsiercs mo ¢popmyie:

L1 = —Qé?é— B Mg/q: (1)
C-p - (tys — o)

rrne Qs — M30BITOYHOE KOTMYECTBO TETUIOTHI, K/K 1; ¢ — TerumoeMkocTh Bo3ayxa, JLx/kr-K; ¢ = 1,2
kJbk/krK; p — mumoTHOCTh BO3myxa, Kr/M® ; t yo — TeMIlepaTypa BO3[yXa, yIaJsieMOro H3
NOMEILEH)s, TIPUHAMAETCSl paBHOIM TeMmIlepaTrype Bo3dyXxa B pabodei 30He, t ,, — Temmeparypa
HPHUTOYHOTO Bo3ayxa, °C.

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

Temneparypy Bo3ayxa B paboyedl 30He mOpuHUMarOT Ha 3...5°C BelIE pacueTHOM
TEMIIEPATypPbl HAPYKHOTO BO3/1yXa.

[1noTHOCTH BO3yXa, HOCTYNAIOIIETO B IOMEIIEHHE:
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P o134,

N30pITOUHOE  KOJWYECTBO TEIUIOTHI, TOMJIEXKAIIeH yOaJeHUI0 H3 MPOU3BOJCTBEHHOTO
MTOMETIIEHUS, ONIPEIEISIOT IO TETUIOBOMY OallaHCy:

Q uz6 — 2(? np = Z(?pacxa (3)
rae ZQ np — TCIJIOTA, MOCTyHaro1as B NIOMCIICHUEC OT pa3JIMYHbIX UCTOYHUKOB, KI[)K/"I, ZQpacx -
MOTCPU TCIUIOTHI B MIOMCIHICHUUN YCPE3 KOHCTPYKIUU 3,Z[aHI/II\/’I, KI[)K/‘-I

()

K ocHOBHBIM HCTOYHHKAM TGHJIOBI:I,Z[GHGHI/II\/’I B IPOU3BOJACTBCHHBIX ITOMCIICHUAX OTHOCATCA:



1. T'opsiune moBepXxHOCTH 000pYyIOBaHUS (TI€YH, CYIITHIBHBIE KaMEPBI, TPYOOIIPOBOIBI | JIp.)

2. O6GopymoBaHUE C MIPUBOJIOM OT JIEKTPOIBUTATEIICH;

3. ConHeyHas paauanus

4. Ilepconan, paboTarOIIMii B TOMEIICHUY;

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

[Tockonbky mepemnan TemrepaTryp BO3AyXa BHYTPU M CHAPYKU 3[aHHs B TEIUIBIA MEPUOa TOoAa

He3HauntenbHbIH (3...5 °C), To mpHu pacdere BO3ayX00OMEHa 1O W30OBITKY TEIJIOBBIICICHUN

MOTepH TEIUIOTHl Yepe3 KOHCTPYKIMH 3JaHWH MOXHO HE YYHTHIBaTh. [Ipu 3TOM HEKOTOpOE

yBEJIMUYEHUE BO3AYX000MeHa OJIaronpusaTHO BIUSET Ha YCIOBUS Tpy/Ja paboTaomux B Hanbolee

YKapKue JHU TEIUIOro Mepuo/ia roja.

C yueroMm u3noxkeHHOro ¢opmyna (3) mpuHUMAET CIEAYIOLUUI BU:

Qu36: ZQ np (4)
B mHacrosimem pacdeTHOM 3a/laHUM M30BITOYHOE KOJUYECTBO TEIUIOTHI OMPENEISETCS TOIBKO C
Y4€TOM TEIUIOBBLACTICHUH 3IIEKTPO0OOPYAOBaHUS U pabOTAaIOIIEro epcoHana:
anp :Qa.o. + va (5)
rae Q,,- Temuora, BblAeNseMas Ipu paboTe aieKTpoABurarenei obopypoBanus, k/x/4, Q, —
TEIUIOTA, BIJCIIIEMast pabOTaIONINM ITepCOHANIOM, KJ[x/4a
Tennota, BelIensieMast JIEKTPOBUTATENSIMU 000y I0BAHUS:

Q.= 3528:4-N, (6)
rae f - Ko3QpQUUUEHT, YUUTHIBAIOLINMA 3arpy3Ky 000pyl0oBaHMs, OJHOBPEMEHHOCTh €ro paboTshl,
pexxum padotsr; f=0,25... 0,35; N — o01mas ycraHOBOYHAsI MOIITHOCTh AJICKTPOABUTATENCH, KBT.
Temnora, BeienseMast pabOTarOIIUM TIEPCOHAIIOM:
Qp =n 'Kp ' (7)

rae N — 4ucio paboTaomMx 4YenoBek; K, — TemIoTa, BblAEIseMas OJHMM d4eloBeKoM, K/[k/d,
IpUHUMaeTcss paBHOM mpu jerkoit padore 300 x[x/4, mpu padote cpenneil Tsoxkectu 400 xJx/4;
npu Tskenoi padore 500 kJx/y.

Pacxo IPUTOYHOTO BO3IYXa, M°/4, HEOOXOIMMBIHA JUIS MOICP/KAHHS KOHIICHTPAIIMH BPEIHBIX

BEIIECTB B 33/1aHHBIX MIpeJieNax:

B G
- 1
(q(sa - qd’d)
rae G — KOJIMYECTBO BBIAENAEMBIX BPEIHBIX BELIECTB, MI/4, (9 — KOHLEHTPAIUs BPEIHBIX BELIECTB
B yJaJII€MOM BO3J1yXe, KOTOpasi HE JOJKHA MPEBBIIIATh MPEIEIbHO IOMYCTUMYIO, Mr/M>, T.e. Qo <
Qnox; Onp — KOHIIEHTPALMSA BPEIHBIX BEUIECTB B IPUTOYHOM BO3/IyXE, Mr/ne.
Onp < 0’3qy0- ©)
Omnpenenenre NOTPEOHOTO BO3yX000MEHa.
Jlis onpenenenust moTpeOHOTO Bo3myxooOMeHa L HeoOxonuMo cpaBHUTH BeW4HHBI Ly 1 Lo,
paccuuTanHnsble 1o popmynam (1) u (8) u BHIOpaTh HAMOOIBIIYIO U3 HUX.
KpatHocTth Bo3yxooOmena, 1/4:
E= (10)
f
rae L — moTpeGHBbIil BO3yX000MEH, M3/'—I; V. — BHyTpeHHHI CBOOOAHBIN 00HbEM MTOMEIIICHUS, M
KpaTtHocTh BO3AyX000MeHa moMereHnii o0buHO cocTaBisieT oT 1 mo 10 (Gonbliue 3HAYEHUS
JUIS TIOMEUICHUH CO 3HAYUTCIBHBIMH BBUICJICHUSAMH TEIUIOTBI, BPEIHBIX BEIICCTB A
HEOOJBIINX 0 00BEMY).
JJIs MaIuHO- ¥ MPUOOPOCTPOUTENTBHBIX IIEXOB PEKOMEHIyeMast KpaTHOCTh BO3IyX0O0OMeHa
cocraBusier 1...3, g JUTEHHBIX, Ky3HEYHO-TIPECCOBBIX, TEPMHUYECKUX I[€XOB, XUMHYECKHX
npou3BoAcTB — 3...10.

(8)
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PACUET MECTHOM BBITSI)KHOW BEHTWJISILIUA



MecTHasi BBITSDKHAsE BEHTHIISLMS TpEAHA3HAYCHA JUIA YAAJCHHS 3arpsi3HEHHOTO BO3AyXa
HEMOCPEICTBEHHO OT HCTOYHHUKOB 00Pa30BaHMsI BPEIHBIX BBIACICHHUMN.

MecTHBIE OTCOCHI B 3aBUCUMOCTH OT TE€XHOJIOTUYECKOTO IMpoIecca U 000py10BaHHUSI MOTYT
OBbITh BBIIIOJHEHBI B BHJIE MTOJYOTKPBITHIX KOHCTPYKIUH (C OTKPBITBIM IIPOEMOM), BHYTPU KOTOPBIX
HAXOJATCS ICTOUYHUKHU BPEAHBIX BbIIEIEeHUH. K MECTHBIM OTCOCaM OTHOCSITCS BBITSKHBIE IIKA(BI,
YKPBITHS U T.1I. Pa3muyaroT OTKPBITHIE OTCOCHI, HAXOSAIIUECS 3a MpelellaMid HCTOYHUKOB BPEAHBIX
BBIJICIICHUH (BBITSDKHBIC 30HTHI, OOPTOBBIE OTCOCHI M T.II.), U TIOJHOCTBIO 3aKPHITHIE, SBISIOIINECS
COCTaBHOM 4aCThIO KOXKyXa MAIlMHbl WM amniapara, UMEIoLIMe OTBEPCTHE WM HEIUIOTHOCTH VIS
MOCTYIUICHUS Yepe3 HUX Bo3ayxa (6apabaHbl A1l OYMCTKU JIUThS, IPOOUIIKHU H T.I1.).

IIpy MecTHOM BBITS)KHOH BEHTWISALMM OTCOC JOJDKEH pacnojaraTbCsi Ha JIMHUM
pacmpocTpaHeHus: MoToka. Tak Kak 3(¢EeKTUBHOCTh BCACBhIBAHHUS OOpPATHO MPOMOPIMOHATBHA
PacCTOSIHUIO OT OTBEPCTUS, OTCOC TOJDKEH OBITh MAKCUMAJIBHO MPHUOIMKEH K UCTOYHUKY BPEIHOTO
BBIJICJICHUS, YTOOBI O0ECNEYNTh MAKCHMAaJIbHOE YJABIMBAHWE BpPEAHBIX BbImeneHuil. [lpu
IIPOEKTUPOBAHUN MECTHBIX OTCOCOB CJEIyeT YYMTBIBATh, YTO YyJaJlse€Mbli BO3yX HE JOJIKEH
MIPOXOAUTH Yepe3 30HY JIbIXaHHs padoyero mepcoHaga M KOHCTPYKIHS 0TCOca HE JOJDKHA MEIIaTh
pabore. Ilpu nojgadye mpUTOYHOrO BO3JyXa BOJM3M MECTHOIO OTCOCA JOJDKHA OBITh MCKIIIOYEHA
BO3MOKHOCTh pa3yBaHUs BPEIHBIX BBIICICHHUH MO MPOU3BOJICTBEHHOMY TIOMEIIECHUIO.

MeToamnka pacyera 60PTOBBIX 0TCOCOB

BoproBble OTCOCHI YCTaHaBIMBAIOT TJIABHBIM 00pa3oM Yy TIPOHW3BOJCTBEHHBIX BaHH,
IPEJCTABIAIOMINUX COOOW OTKPBITBIE pe3epBYyaphl, 4Yallleé BCErO YETHIPEXYroJdbHONU (OpPMBI,
HATOJHEHHBIE PAa3HOTO POja pacTBOpamu. BpenHbie BemecTBa U3 MPOU3BOJICTBEHHBIX BaHH MOTYT
BBIJICJIATHCS B BUJIE TAPOB KUCIIOT, LIEI0YEH U Pa3IUYHbIX Ta30B.

Haubonee neiicTBEHHBIM METOJOM 3aIUTHI MIEPCOHANIA OT BPEIHBIX BBIICICHUN SIBIISCTCS
IIOJIHOE YKpbITHE BaHHBL. OIHAKO MO TEXHOJIOIMYECKUM COOOpaKEHHSIM 3TO BO3MOXKHO KpaiiHe
penko. bonboe pacnpocTpaHeHre MOTYYHIH OTCOCHI B BUJIE LIEITH.

[Tpuniun pa®oTel OOPTOBOTO OTCOCAa COCTOMT B TOM, YTO BCachlBaeMbIil ¢ OObIION
CKOpPOCTBIO uepe3 Yy3KylH 3a00pHYI0 IIeJb OTCOCa BO3AyX OOpa3yeT Haj 3epKajlloM pacTBopa
CHJIbHYIO TOPU30HTAJIbHYIO CTPYIO, KOTOpasi cOMBAeT ¢ BEPTUKAIbHOIO MyTH BbIOpachIBacMble M3
pacTBopa Ta3bl M Kallld M 3THM 3aCTaBJIsIeT OCHOBHYIO MaccCy Karejb ynactb oOpaTHO B BaHHY, a
rassl ¥ OCTaJIbHBIE KallJId YBJIEKAIOTCS B OTCOC.

I'opuzoHTanpHas cTpys 60pTOBOrO OTCOCa OBICTPO OciabeBaeT ¢ yAaleHUueM OT 3a00pHOMI
IIEJIH, TT0ATOMY OJHOOOPTHBIN OTCOC J1€Nal0T TOJBKO MpU IIMpuHE BaHHBI He Oosiee 600 mm. Ha
Ooyiee IMMPOKWX BAHHAX YCTAHABIMBAIOT OTCOCHI C JBYX HPOTHBOMNOJOXHBIX CTOPOH BaHHBI
(1ByOOpTHBIE).

B 3aBucuMOcTM OT THUNa BaHH MPHUMEHSIOT MECTHBIE OTCOCHI C INEIbI0 BCACHIBAHHS B
TOPU30HTAIBHON IJIOCKOCTH (OMpOKUHYTHIE) (puc. 1, a, 6, B, I) ¥ B BEPTHKAJIBHOW IJIOCKOCTU
(mpoctble uau 00bIYHBIE) (puc. 1, 1, €), KpoMe TOro HCIOJIb3YIOTCSI OOpPTOBBIE OTCOCHI C
nepenyBkoit (puc. 1, B, T).

BopToBbIe OTCOCHI pacnoiararoT 1Mo AJIHHHBIM CTOPOHAM BaHH.

[lens 60pTOBOrO OTCOCA 00A3aTENBHO JOJIKHA OBITH PACIIONOKEHA K Kpato BaHHBI. BricoTy
uienu 60pToBOro OTCcoca mMpuHKUMaroT B mpenenax 100 MM, BoicoTy menu caysa - 0,0125 mupunsl
BaHHBI, HO HE MEHEE 5 MM.

KommaectBo Bo3ayxa (M/4), yIanseMoro GOPTOBBIMU OTCOCAMH Ge3 TEPEXYBKH C IO
BCACBIBAaHUS B TOPU30OHTAIILHOM MIIM BEPTUKAIBHOM MJIOCKOCTH, CIEYET ONpPENeNATh Mo popMyIie:

V = 1400 . (0,53 BB_'_LL + H )1/3 BLkAt kl k1k2k3k4 ] (11)

r7e B - BHYTpEHHsIS IMPUHA BaHHBI, M;

L - BHyTpeHH:S JUIMHA BaHHBI, M;

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

K, - KO3(hDGHUIHCHT, yYHTHIBAIOUIMN PA3HOCTh TEMIIEPATyp PacTBOpPa M BO3[AyXa B MMOMEIICHUH



(Tabm. 2);

kt - KOB(I)(bI/II_II/ICHT, y‘-II/ITBIBaIOH_[I/Iﬁ TOKCUYHOCTb U MHTCHCUBHOCTD BBIJACIICHHUA BPCAHBIX BCUICCTB

(Tabm. 2.3);

k, - koapduuument, yunmtbBaromuii thnm orcoca (K, =1 mmns aByboprosoro; Kk, = 1,8 mis
0JTHOOOPTOBOTO);

K,- Ko3(hGHUIMEHT, YYNTHIBAIOIIMI BO3AYIIHBIE NepememmBaHus pactBopa (k, = 1 6e3

HepeMeIlBaHuts; IPU Haju4uu O6apboraxka K, = 1,2);

K, - ko3 uumenT, yauThIBaOmN yKphITHE 3epKaja pacTBOpa MOIUIaBKaMH (IIPH OTCYTCTBUH - K,
= 1, npu ykpsITuu mapukamu K, = 0,75);

K, - K03(hHUIUEHT, yUUTHIBAIOIMN YKPBITHE 3€pKajla NEHHBIM CJIOEM IIyTeM BBEACHUs 100aBOK

ITAB (pu otcyrerBuu - K, = 1, npu nepemenmBanuu - K, = 0,5).

bes nepeoyeru C nepedyeroii

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

At, °C Ky At, °C Ky At, °C Ky
0 1,0 30 1,47 60 1,94
5 1,03 35 1,55 65 2,02
10 1,16 40 1,63 70 2,10
15 1,24 45 1,71 75 2,18
20 1,31 50 1,79 80 2,26
25 1,39 55 1,86 - -
Tabmuma 3 — Koo dunmeHt yyera TOKCHYHOCTH M MHTEHCHBHOCTH BBIJICJICHHSI BPEAHBIX BEIIECTB
I'pynma BanH (Tabdu. §) 1 2 3 4 5
K, 2 1,6 1,25 1 0,5

Ta6J'II/II_[a 4 —yI[CJ]LHOC KOJINMYCCTBO BPCAHBIX BCIICCTB, YAAIACMbIX MCECTHBIM OTCOCOM OT
TraJIbBAHWYCCKHUX BAHH, I'PYIIILI BAHH U PCKOMCHIAIIWHW 110 OYHUCTKE BI)I6POCOB

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




DneKTpoxuMHuuecKkas o0paboTKa METauloB B
pacTBOpax, coAepIKAIINX XPOMOBYIO KUCIIOTY B
koHnenrpauuu 150...350 r/n, mpu cuie TOKa
oomee 1000 A (XpomMupoBaHHE, aHOJIHOE
AKTUBUPOBAHME, CHATUE MEH U JIP.)

XpOMOBBI
i
aHTUPU]T

10

1.6

To xe, B pacTBOpax, copepKalix XpPOMOBYIO
Kuciaotry B KoHmeHtpauuu — 30..60 1/n
(9MIeKTPONOIMPOBAHUE ATIOMUHUS, CTaIH U

Jp.)

XpOMOBBI
17§
AHTUAPUJT

1:6

To ke, B pacTBOpax, coAepxalnux XpOMOBYIO
kucnotry B KouueHtpamuu 30...100 r/n, mpu
cuine Toka MmeHee 500 A (aHoaMpoOBaHHE
QIIOMUHHST U MarHueBbIX CIUIABOB W JIp.), a
TaK)Ke XMMHYECKOE

XpOMOBBI
17§
AHTUAPUJT

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, nmaccuBanus u ap.)

XpOMOBBI
17§
AHTUAPUJT

DnekTpoxuMuueckas o0paboTka B pacTBOpax
IeJI04n (anogHOE CHSITHE nuiama,
o0e3kupHuBaHUe, Iy)KEHUE, I[IMHKOBAHHE B
IIEJIOYHBIX  3JEKTPOJIMTAX, CHSITHE OJIOBA,
OKCHIMPOBAHHE MEJIH, CHATHE XpOMa U JIp.)

IIenoun

11

2:6

Xumuueckass ~ o0paboTka ~ METauloB B
pacTBOpax Ieno4d (OKCHAWPOBAHUE CTaJH,
XUMHNYECKOEC IMMOJIMPOBAHUC AJIFOMHHUA,
pBIXJICHHE OKaJlMHbl Ha TUTaHE, TpPaBJICHHE
QIIOMHUHUS, MarHUsl U UX CIUIaBOB W Jp.) MPH
TeMmIeparype pacrsopa, °C:

6onee 100

meHnee 100

[lemoun
Ilenoun

55
55

NN

o O

XuMuyeckass 00paboTka MeETallioB, KpoMme
AIIOMHUHUA W Mar"Hus, B pacTBOpax MIEJI0YHU
(xuMuYeckoe 00e3KUpPUBAHUE, HEUTpaTU3AIIH
U Ip.) IpH TeMriepatype pactBopa, °C:

6omnee 50

Menee 50

Ilenoun
[lemoun

o o

o~

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

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  METauloB B
KOHIEHTPUPOBAHHBIX XOJIOTHBIX 1| XJI0pUCTHI
12 |pa3baBieHHBIX HarpeThIX pacTBopax, i 80 3 3
COJIepKalliX COJIIHYIO KHUCJIOTY (TpaBlIeHHE,| BOJIOPOJ]
CHATHE LIaMa u JIp.)
XuMuyeckass 00paboTka MeETalioB, Kpome
XJIOpUCTHI
13 |CHATHS IMHKOBOTO M KaMHEBOTO MOKPBITHS, B i 310 5 3
XOJIOJIHBIX PacTBOpaxX, COAEPKAIIUX COJISHYIO
BOJIOPOJT
KHCJIOTY B KoHUeHTparmu 10 200 /i
DnekTpoxuMmuueckass o0paboTka METalIOB B
pacTBOpax, COJIEpXKAIIUX CEpHYI0 KHCIOTY B
koHneHtpanuu  150.350 1/m, a Takke Cenias
14 |xumuueckas o0paboTKa B KOHLEHTPHUPOBAHHBIX p 7 2 1,6
XOJIOAHBIX W pa30aBlIEHHBIX  HArpeThIX fucitota
pacTBopax (aHogupoBaHume,
JJIEKTPONOIUPOBAHUE, TPABJICHUE U T.]I.)
15 |MenHenue,  Jy)XeHHE,  LMHKOBAaHUE WU Cenrias
KaJMHUPOBaHHE B CEPHOKHCIIBIX PacTBOpPax MpH p 0 5 -
t < 50°C, a Tak)ke XUMHUYECKAsT aKTHBALIUSA Kaciora
16 |Xumuyeckas  o0paboTKa  METa/NIOB B
KOHI[CHTPUPOBAHHBIX XOJIOTHBIX u
pa30aBIIEHHBIX HarpeThIx pacTBopax, Pocgopua 6-10" 3 1;6
comepkammx  opToQOoCPOpHYIO  KHCIOTY A rucIoTa
(dbochaTupoBanue u zp.)
17 |Xumunueckas  oOpaboTka  MeTaJJIOB B
KOHIICHTPUPOBAHHBIX HArpeThIX pacTBOpax M
AIEKTPOXUMUYECKAs o0OpaboTka Blo
KOHIEHTPUPOBAHHBIX XOJOJIHBIX PACTBOPAX, ocgopua ) 2 1,6
cogepxanmx  opTohocGopHyr0  KHUCIOTY A rueora
(XuMHUIecKoe MOJTUPOBAHHE QTIOMUHUS,
HJIEKTPONOJIMPOBAHUE CTATIH, MEIU U JIp.)
18 | Xummdaeckas 00paboTka METaJUIOB B
pa30aBIEHHBIX PACTBOPAX, COACPIKAILMX A30THYIO
KUCIIOTY (OCBETJICHHE AITIOMUHUS, XHMHYECKoe| A30THas
CHATHE HUKEJS, TpaBjeHHe, 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 CBbImie 1 A/aqMm MBIE 1 ]
o 1,5-10 1 1;6
HUKEs
20 |To e B cynb(daTHBIX pacTBOpax PactBopu
MEI€ COJIN 3-107 2 1:6
HUKEJIIS
21 |MenHeHue B 3TUIICHANAMHUHOBOM AJIEKTPOJIUTE | DTHUIIEH- 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 TEXHOJIOTUYECKHE MPOLECCHI MpU
HAJIMYUU HENPUITHBIX 3alaxoB, HalpuMep, - 0 4-5 - -
amMMuakxa, Kies 1 Jp.

*MeToabl ouncTKH: | - aOCOPOUUOHHBIN; 2 - QUIBTpAITHS.

**Tuner anmapaToB ouncTku: 1 — QuubTpel-rymManoynoButenu OBI-T (kopmyc w3
TUTaHa); 2 — ¢uibTpel-TymManoynoButenu OBI-C (kopmyc u3 cranm); 3 - GUIBTPHI-
tymanoynoButenan OBI-T ¢ opomaemoit npuctaBkoii; 4 - GpuibTpei-rymanoynosutean OBI-C-11;
5 - Hacanounsid punbTp Tna BIHHUHWOT; 6 - cemaparopsl, BcTpauBaembie B O0OPTOBOi 0TCOC.

Beibop  BeHTHISTOpa  MPOM3BOAMUTCS C  Y4€TOM  HEOOXOAMMOro  Hamopa U
MIPOU3BOIUTEIILHOCTH.
[TorpeOHas MomHOCTh (KBT) Ha Bay 3JIeKTpOABHUraTeNs pacCUMTBIBACTCA M0 (hopmyie:
VAP

36001027, -7, "

(12)

rjae V- Ipou3BOAUTEIIBHOCTD, M3/‘l;
AP - nanop, I1a;

n, - KI1J sertmisatopa (0,6...0,85);
ny - KILJI nepenauu (0,9...1,0).

MeToanka pacyera BBITAKHBIX 30HTOB

BEITSDKHBIE 30HTHI YCTaHABIMBAIOTCS HaJ 000PYIOBAaHHUEM C YCTOMYMBBIM KOHBEKTHBHBIM
IIOTOKOM, a TakKe HaJ MNbUBILIMM M Ta30BbIACIAOLMM oOopynoBaHueM. C IMOBEPXHOCTU
MCTOYHHKA BPETHBIX BBIJIEIICHUH, UMEIOIIETO TEMIIEpATypy BBIIIE TeMIEpaTypsl atMochepsl mexa,
MOJTHUMAETCS] KOHBEKTUBHBI IOTOK, OOYCIIOBJIEHHBIH pa3HOCTBIO IJIOTHOCTEH HarpeTblx M
XOJOAHBIX Ta30B WM MapoB. DTH MOTOKW 3aXBaTHIBAIOT YACTHUIIBI IBUTH, TIAphl M 00pa3yIOIIHecs
rassl ¥ YHOCST UX BBEPX OT HAarpeToi MOBEPXHOCTH.

Ha puc. 2. nokazana cxema 30HTa AJIsl yJIaBIUBaHUS BPEAHBIX BbIIEICHUN. DPPEKTUBHOCTD
paboThl BBITSHKHOTO 30HTa 3aBUCHT OT KOJIMYECTBA yjamseMoro Bo3ayxa L u ckopoctu W
OTCachlBaHUsI CMECH Ta30B M TOHKOAMCIIEPCHOW MbUIM (CpaBHEHHE C PEKOMEHJIOBaHHOW W Jyis
ONpENICJICHHOW  TpYIIbl  BpPEeIHBIX  BEIIECTB), a TaKkKe OT PACCTOSHUS 30HTA  OT
TETUTIOTa30MbIIEBBICIIAIONICH MOBEPXHOCTH H U yriia pacKphITHS 30HTa a (00bIYHO a < 60°).

Hcrounnk

BPC/IHBIX
- o

KB BBIICTCHI

Pucynok 2 — Cxema BBITSI)KHOTO 30HTa

3KCH€pI/IMeHTaJ'HJH0 OMPCACIICHO, YTO ONTUMAJIbHAA BBICOTA YCTAHOBKHU pa60qer0 CCUCHUA



30HTa OT MCTOYHMKA NoiKHA OBITH (0,2...0,4)D,; (Dytzél =113,/F.

<« - DKBHBAJICHTHBIM JUAMETP
MCTOYHHKA BbUICICHH, M°, Fyer - IUIOM[AAb IOBEPXHOCTH MOCHEAHero, M2). IIpH ycTaHOBKe
BBITSDKHBIX 30HTOB Ha BbIcOTE (0,4...0,8)D,y; HEOOXOAMMO B pacueTHyro dopmyay (13) BBOAUTH
KOd((DUIIMEHT, XapaKTEepPU3YIOIIUNA TMOJBUKHOCTh BO3JyXa IOMEIICHUs. YCTaHOBKAa 30HTA Ha
paccrostaun 6onee 0,8D., (pu MHOOBIX pacxojax BO3AyXa) COMPOBOXKIAETCS HEPAIMOHATBLHBIM
PEKUMOM C YaCTUYHBIM YIIABIIMBAHUEM KOHBEKTUBHOW CTPYHM U CONMYTCTBYIOMIMX Ta3oB Mcxoms u3
MPAKTUYECKHUX JaHHBIX Ta0apuTHbIE pa3Mepbl 30HTA (AJUHA U MHMpUHA) NpuHUMaOTcS Ha 0,2 M
00JIbIIIe Pa3MEPOB UCTOYHUKA BPEIHBIX BBIICTICHUIA.

OddexruBnas padora L (M3/q) BBITSDKHOTO 30HTAa OOCCIEYMBACTCS TIPH  PACXOJE
yJIQIIIEMOT0 BO3/[yXa OT TEIIOTa30MCTOYHHKA!

L=(43-H/D,, +065)-Q"°D*°E £, (13)
rae £, - monpaBodHbIil KOA(Q(PUIUEHT Ha MOABUKHOCTh BO3IyXa IIOMEIIEHUS;
E _ - monpaBouHBIN KOA(QPUIIMEHT Ha HATMYKNE Ta30BOI COCTABIAIOIIEH B KOHBEKTUBHOM ITOTOKE;
Q - KONMMYECTBO KOHBEKTUBHOW TEIUIOTHI, TEPSIEMOI HCTOYHHUKOB TEIUIOTa30BbIICIICHHIA:

Q=2,67F,_ . At*?, (14)

cnn
rae At - pa3HOCTh TeMIlepaTyp MUCTOYHHKA BPEIHBIX BBIIEICHUH U BO3[yXa paboyero moMenieHusl,
°C
Koa¢punuent E, MOXHO onpenenuTh N0 rpaduky Ha puc. 3 3aBUCHMOCTH OT CKOPOCTH
JBYDKEHUS BO3/TyXa B MOMEIICHUU Wy, M TapameTpa A.

K

v

5 4

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

Puc. 3. TlonpaBounsIii ko duiment K, Ha MOIBIKHOCTH BO3AyXa B moMemennu npu A: 1 -
20;2-1,0;3-0,5;4-0,38;,5-0,25;6-0,19

=523 s

3Had 3HaueHue kodpduimenta £, u3 tali. 2.6, MOXKHO HaWTH KO dHLeHT £ _ .
Tabnuua 6 — 3nauenus ko3duunenta £ B 3aBUCUMOCTH OT E

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 BBIAEISIOIIMXCS Ta30B JOJDKHO MEHSThCSA 3HAYCHHE
CpeHel CKOPOCTH B IUNIOCKOCTH IIPHEMHOTO CEYEHHs 30HTa W, (M/C), onpeenseMoit mo popmyie:



w,,=L/F;

rae Faour - IUIOIIAAE CEYEHHS 30HTA, M2, F.our = 4B.
PekoMeHi0BaHHAasE CKOPOCTh OTCOCa BO3AyXa JUIS DPA3IMYHBIX BPEAHBIX BEIICCTB

npeacTaBicHa B TabJ. 7.

¢lin !

(16)

Tabmuna 7 — PekoMmeH0BaHHasi CKOPOCTb OTCOCA BO3AyXa ISl PA3IMUHBIX BPEAHBIX
BEIIIECTB
I'pynna BeniecTs TIIK, mr/m° W, M/c
| - upe3BBIYAITHO OMTACHBIE <01 1,75..2,0
Il - 0co0o0 omacusble 0,1..1,0 15..1,75
Il - ymepeHHO omacHbIe 1,0...10,0 1,0..1,5
IV - maso onacHble Bomee 10 0,75...1,0

Br160p BeHTUIISATOpA TPOU3BOAUTCS C y4ETOM HEOOXOIMMOT0 HAOPa U MOIIHOCTH.
[ToTpeOHast MOTHOCTH (KBT) Ha Baly AJICKTPOABUTATEINSI PACCUUTHIBACTCS 1O popmyde 12.

Bonpocsl u 3axanus:
ba30BbIi1 ypoBEeHb

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

Paccunrtath HEOOXOIUMBIN pacxo 1 MPUTOUYHOTO BO3/1yXa U KPATHOCTh MOTPEOHOTO

BO3,I[YXOO6MeHa IIOMCIICHUA.

HOp?II[OK BBITIOJIHCHHUA 3aJaHU.

AR

COOTBETCTBYIOIIUI BBIBOI.

O3HaKOMUTBHCS C METOIMKOM.

BriOpath 1 3amucarh B OTYET UCXOAHBIC JaHHBIE BapraHTa (cM. Taou. 1)
BheIOMTHUTE pacyeT 1o BapuaHTy.
Ornpenenuth MOTPEOHBINA BO3TyXO00OMEH.
ConocTaBUTh PACCUMTAHHYIO KpPaTHOCTh BO3JyXOOOMEHAa C pPEKOMEHAyeMOW U CcIelaTh

6. IloamucaTh OTYET U CHATh MPEMOAABATEIIO.
Tabmuna 1 — BapuanTtel 3amanmii. «Pacder moTpeOHOTO BO3AyXxooOMeHa mpu OOIE0OMEHHON

BEHTHUIISALIMH
['aGaputHbie | YctanoBou| Ywucio Kareropus HaunmenoBanune |Kommuectso| ITIK
pa3Mepsl 11exa, Hast pabotaro TSDKECTH BPEIHOTO BBIJIETISIEMOT | BpETH
c% M MOIIHOCTE | IIUX paboTHI BEIIIECTBA 0 BPEIHOTO | OrO0
= s | o obopynoBa BEIIIECTBA, |BEIIEC
| 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 |CpenmHseii TshkecTH |ATCTOH 40000 200
09100 48 | 7 180 300 |Tsxemnas Aneron 50000 200
10100 | 48 | 7 190 400 |Jlerkas Arneron 60000 200
111 80 | 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 Tsbkectn |[lpeBecHast 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 Tsokectu  |JlpeBecHast 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
27160 | 12 | 4 17 20 |Cpenneii TspKecTH |A3p030Jb 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
30160 | 12 | 4 20 50 |Cpenneit TspKeCTH | A3p030J1H CBUHIIA 60 0,01

3ananme 2. «Pacyer OOPTOBBIX OTCOCOB»

Onpenenutsb HEO0XOAUMYIO MOIIIHOCTb AIIEKTPOABUTATES BEHTUWIATOPA,

obecneunBaroero 3p¢GeKTUBHYI0 paboTy GOPTOBOIO OTCOCA BBIICISAIONINXCSA U3 BaHHBI ra30B JIJIS
3a/IaHHOTO TEXHOJIOTHYECKOTO Mpolecca.
Iopsiiok BHIMOJTHEHHS 32 IaHUSL.

ko

O3HAaKOMHUTBCSA C METOJIUKOM.
BriOpath 1 3anucath B OTYET UCXOAHbBIE TaHHBIE BapuaHTa (CM. Tall. 5)
OnpenenuTh KOJMIECTBO BO3/IyXa, KOTOPOE JODKHO YIAISATCS OOPTOBBIMU OTCOCAMH.
Omnpenenuts MOTPEOHYIO MOIIIHOCTH SJIEKTPOABUTATENS BEHTHIIATOPA.
[Toamucats OTYET U CAATH MPETIOaBATEITIO.

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

Hcxomgnpie maHabIC
Ne TexHomOrHYeCcKUi
Bap. | B,mm | L, M |H, mm|t,, °C| t,,°C | mpouecc moTabm. | k, | Ky | k, |AP, ITa| 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 1(1075]|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 |0,7(1,0
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 |0,8(0,95
17 | 1000 | 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 110751 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 S) 11075 1 300 |0,85|0,95
[ToBblIlIEHHBIN YPOBEHD
3ananne 1. «PacyeT BBITSIZKHOTO 30HTa».
Onpenenutsb HEO0XOAUMYIO MOIIIHOCTb AIIEKTPOABUTATENS BEHTUWIATOPA,

O6€CH€‘H/IBaIOH_[eFO Bq)(I)CKTI/IBHYIO pa60Ty BBITSIZDKHOI'O 30HTA, YCTAHOBJICHHOI'O HaJd 3aJdaHHBIM
MCTOYHHUKOM IIBIJICTa30BbIACIICHU .

N =

PEKOMEHIOBAHHOM.
5. Ompenenuts 5(QQexTHBHYI0 pPadOTy BBITSKHOTO 30HTA M MOIIHOCTh JJIEKTPOJBUTATENs.
Haueptuth cxemy TpeOyemMoro BBITS)KHOI'O 30HTA.

6. Ilonmucarh OTYET U cIATh MPENOIABATEITIO.
Tabnuia 8 — BapuanTtsl 3aganuii. «PacueT BBITS)KHOTO 30HTa»

O3HaKOMUTHCS C METOIUKOM.

BriOpath 1 3amucarh B OTYET HCXOAHBIC JaHHBIC BapraHTa (CM. Ta0JI. 8)
Onpenenuth rabapuTHBIE pa3Mephl BBHITSHKHOTO 30HTA.
OnpenenuTs CPeHIO CKOPOCTh B IJIOCKOCTH MPHEMHOTO CEYEHHUs 30HTa U CPABHHUTH €€ C

[Topsanox BeimonHEeHUS paboThI

Ne Bap. Temmeparypa, °C AxBwm D, m | BemmectBo | H, M | Wy M/c | P, xIla
HCTOYHHUKA BO31yXa IMOMCIUICHU A

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 HCII0JIb30BAHUIO 10 TAHHON TeMe
OcHoBHas IMTEepaTypa:
1 Epemenko, B. /1. be3onacHocTh xu3HeAeITeNbHOCTH : yueOHoe nmocobue / B. JI. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET IpaBocyausi, 2016.
— 368 c. — ISBN 978-5-93916-485-6. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO
oubmmoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Cokonos, A. T. bezomacHocTs xusnenesrensHoctr / A. T. CokonoB. — M. : HTEpHET-
Yuusepcuretr Undopmanmonnsix Texuonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : ayieKTpOHHBIH // DnekTpoHHO-0nOMoTedHast cuctema [PR BOOKS :
[caiit]. — URL:http://mwww.iprbookshop.ru/56345.html

JlonmoJiHNTeIbHASA JINTEpaTypa:

1 benos C.B. be3omacHOCTh KU3HEACITENIBHOCTH : Y 4eOHUK 171 BYy30B. — M. : Bricuias
mkomna, 2008.

2 be3onacHOCTh Tpy/a B XUMHUYECKOH MPOMBIIIUIEHHOCTH : Yuel. mocoodue / [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 «YHuBepcuTeTcKas OMOIMOTEKa OHIIANHY.

3 http://catalog.ncstu.ru/ — sneKTpOHHBII KaTajIor acCOIUAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

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



https://openedu.ru/

TEMA 4.3AIIIUTA HACEJIEHUSA U TEPPUTOPHI OT UPE3BBIYAMHBIX
CUTYAIIUH
INPAKTUYECKOE 3AHSITUE 8. INTAHUPOBAHUE U OPI AHU3AIIMOHHBIE
BOITPOCHI BBITTIOJTHEHU S SBAKYAIIMOHHBIX MEPOITPUSITUM.
He.m: 3aHATHA: HAYYUTBCA UYCTKO, I[CIZCTBOB&TB IIpru 5BaKyallid M YMCTHb BBIIIOJIHATDH

pacyeTsl HeOOXOAMMBIX JaHHBIX HA ABAKYAIIUIO M JIJIsl )KU3HEOOECIICUCHHS BO BPEMS UpE3BbIUaHBIX
CUTYyallUi.

3HaHus U yMEeHHUSs, IpUodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHMSI TeMbI
3HaTh: OCHOBHI yCIIOBHI Oe30macHON U KOM(OPTHOH cpelbl; OCHOBHI 0OecTiedeHnst COOCTBEHHON 0e30IacHOCTH

YMeTh: co3maBaTh U HOAIEPKUBATH YCIOBUS Oe30macHO 1 KoM(OpTHOH cpenbl; obecrnedynBaTh COOCTBEHHYIO
6€e30MacHOCTb;

Brnaners: Meromamu co3maHus U MOJ/ICPXKAHUS YCIOBHI 0€3011acHOI N KOM(OPTHOH Cpezbl; HaBBIKAMH 00eCIIeYeHUS
cOoOCTBEHHON 6e30MacHOCTH

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 YPE3BbIYAMHON CUTYyallMU SBISETCA BEChbMa aKTYaJbHOM TEMOM Mg Ka)Xa0ro

YCIOBCKaA.

TeopeTuyeckas 4acTb

B ycnoBusx CTaHOBIIEHHsS PBIHOYHOM OJKOHOMHKH, COLMAIBHOM M  IOJUTHYECKON
HECTaOMJIBHOCTH PE3KO BO3pPOCIa OMACHOCTh BOSHUKHOBEHHsI TEXHOTE€HHBIX aBapHii, karacTpod, a
TaK K€ TEPPOPUCTUYECKUX AKTOB, KOTOPbIE MPUBOAAT K BOSHUKHOBEHHUIO YPE3BbIUAHHBIX CUTYyallUi
HO).

ABapusi - OnacHOe€ TEXHOTE€HHOE IPOUCLIECTBHE CO3JAIolIee Ha OOBEKTE, ONpe/IelIeHHON
TEPPUTOPUU WIHM aKBAaTOPUM YIPO3y JKU3HM M 3JI0POBBIO JIIOJEH M NPUBOASIIEE K pa3pyLICHHUIO
3/1aHuM, COOPYKEHU, 000PYA0OBaHUS U TPAHCIIOPTA, HAPYUIEHUIO TPOU3BOJCTBEHHOIO Mpoliecca, a
TaK e K HaHEeCeHUIO yiiepOa okpyxatouieid mpupoaHoii cpeae (COCT P 22.0.05-94).

Karactpoda - npoucuiecTBue B TEXHUYECKON CHCTEME, COMPOBOXK/IAOIIEECS THOENIbI0 WU
npormnaxeil 0e3 BecTu JIoIeH.

B pesynbraTe akTUBHOTI'O BO3/IEHCTBHS YeJIOBEKa Ha CpeAy OOMTaHUs M3MEHWIUCh Ouochepa
U TPOUCXOASIIME B HEW MPOLECCH, YTO BBI3BIBAET CTUXHITHBbIE OEICTBHUS, HEOOBIYAHO MOIIHBIE
HaBOJIHEHMS, yparaHbl, OIOJI3HH JJaXKe B TeX pailoHax, IJie UX paHee HUKOr/ia He ObLIO.

Kak mokasbiBator coobiTus 11 cenrsops 2002r. B CIIA, opynueM TeppopHCTOB MOXKET ObITh
HE TOJIBKO SIJIEPHOE, XUMHUECKOEe U OaKTEpUOJIOTHUYECKOE OpYXKHe, HO M OObIYHBIE T'PaXKITaHCKUE
camoJeTsl. B Takux yciaoBusx ocoboe 3HaueHHe nprodpeTaeT NpoduIakTHKa, TPOrHOZUPOBAHUE U
muksuaanusa YC. Ilockonbky TouHoe Bpems Bo3HHKHOBeHHs UC, Kak MpaBuio, HEBO3MOXKHO WIIH
OYeHb TPYAHO MpelcKa3aTh, HEOOXOAUMO 3a0JIarOBPEMEHHO MPUTOTOBUTH HACEJEHUE K 3alUTe U
pabotam no nuksuaanuu YC.

[Ton nukBHmanMed Ype3BbIYANHON CUTyallud TMOHUMAIOT MPOBEJICHUE B 30HE UPE3BBIYANHOMN
CUTYyallud W NpWIETAloIIMX K Hel palioHax BCeX BUAOB Pa3BEIKU U HEOTIOXKHBIX paboT, a Takxke
OpraHM3aIMI0 KU3HEO0OECIIeYeHHsI TOCTPAAABILEro HaceIeHUs] U JIMYHOIO COCTaBa JIMKBHIATOPOB
(TOCT P 22.0.2-94).

3abnaroBpeMeHHas MOJArOTOBKA K JIMKBUAALMK TOCIEICTBUN aBapuil — OJAMH W3 OCHOBHBIX
MPUHIUIIOB 3alllUThl HACEJEHUS U MPOM3BOJCTBEHHBIX OOBEKTOB. YeMm Oosblie MpOBEIEHO
MIOATOTOBUTENBHBIX MEPONPUATUN 10 MOMEHTa BO3HMKHOBEHHMs UC U BbIIIE MX Ka4eCTBO, TEM
nerde OyAeT pemarh 3aJauy 3allUThl HACETICHUS U MPEANPUATHS TPU Bo3HUKHOBeHUH YC.



Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHb

3aganue K padoTe: 110 NPUBEIECHHON METOIUKH POU3BECTH PACUETHI HEOOXOAUMBIX TaHHBIX HA
HBAKYyaLMIO U JUISl dKU3HEOOECIIeYeHUs COrJIaCHO UCXOHBIM JIAHHBIM Ta0uIb! 1.
Tabnuma 1 — McxonHble naHHBIC IS pacdeTa

=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 3a/1aHNUS:

1 [loxroToBUTk JUCTHI opmara A-4, 3aMIOTHUTH LITAMITBL.
2 BeposiTHOE YUCIIO JTF0/ICH TTOTIABIINX B 30HY 3apaKEHUS:
2.1 Cpennsist IIIOTHOCTH 3aCETEHUS:

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

rjae:

N — gucrno xureneit paiiona (den.)

Sp— mromaapb paioHa (Km.2)

2.2 BeposATHOE YUCIIO MOCTPAJaBLINX:



Nroc. :Q *Ss (‘IGJ’I.)
rac:

Q — CpenHss IIOTHOCTD 3acelieHus (4em./KM.2)
Ss— romaapb 3apakeHust (KM.2)
3 Ompenenenue BuAa dBaKyanuu (BbIBOJ pPaOOTAIOMIMX 3a MPEAeNbl O0bEKTa WU YKPHITHE B
3aIIUTHBIX COOPYKEHUSAX, TUO0 UCTIOIH30BAaHUE 3AIIUTHBIX CBOICTB 3aHUN U COOPY>KEHUI).
Bup sBakyanuu 3aBucHT OT (hakTopa BHe3anmHocTy HacTymienus YC.
3.1 Bpems nacrymienus YC (aGcoirroTHOE):

Tuc = Tnon. o6n. — Tas (‘I)
rae:
Tron. 061 — pacueTHOE BpeMs TOx0a obaka (4.);
Tas — BpeMst Hauana aBapu (4.)
3.2 Bpems, uMeronieecs B 3arace Jisi OpraHu3aiii SBaKOMEPOIIPUSTHN:

T=Tu— T3Bal(, (‘l)

rue:
Tuc— Bpems Hactymuienus YC (abcomroTHoe) (4.);
Tasax — BpeMs MPOBEACHUS IBAKOMEPOTIPUITHH (4.)
[Tpumep: ABapus Ha Bogo3abopHoi craniiun HoBocTpoiika mpousonuia B 4. MHH.
Nwmeercst i Bpemsi Ha BBIXOJ JIIO/ICH 3a mpeaensl o0bekTa? Eciin BpeMeHU HET, yYUTHIBAIOT, YTO
ra3zo00pa3HbIi XJIOp TsDKEIee BO3ayXa MOYTH B 2,5 pasa, Balle pelIeHHE O pa3MelleHuu pabounx u
CITy’KaIlInX.
4. Pacuet yucna pabodux M CIyXKaIIUX MOJJISKAIINX IBAKyallHH.
Pacuerst mpom3BomAT, HMCXons W3 HamOosbIIeH paboTaromell CMEHbl MHPHOTO BpPEMEHH,
YUCIEHHOCTH JIMYHOTO cocTaBa (OPMUPOBAHUNA M JAEKYPHOW CMEHBI, KOTOPYHO HEOOXOIMMO
OCTaBUTH Ha pabOYHMX MECTaxX JJIsi OXpaHbl M KOHTPOJIS 32 paboTarOIUM 000pYI0BAaHHEM.
IIpu yrpo3e Bo3HukHOBeHHMs YC nu4HBIM cocTaB (OPMHPOBAHUN OCTaeTcsl (€CIU IO3BOJISET
oOctaHoBKa) Ha o00Obekre, ocHamaercs (CU3), nmpubopamu, HMHCTPYMEHTOM U HEMEJIEHHO
MPUCTYMAET K MPOBEICHHUIO CIIacaTeNbHBIX U APYTUX HEOTIOXKHBIX PaboT.
Ha o0bexTe BBOIAT yCHUIICHHBIM PEXUM OXpaHbI. B mexax ¢ HempepbIBHOM IIMKJIOM MTPOU3BOJICTBA
OCTaBJIAIOT JAEKYpPHBIE CMEHBI, KOTOpble oOecnieunBatotcst CI3.
Tabnuia 2- Pabouune u ciysxariue noanexaiiie 3BaKyauu

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

5. PacueT npoayKTOB MUTAHUS U BOJBI JIJIs1 pa00YMX U CITYKAIIUX MOJICKAINX IBAKYaIHH.
Tabnuma 3- HopMmbl oGecriedeHust mpolyKTaMu NMUTaHUs HaceleHus, moctpaaasimero B YC, r/4en B

CYTKHA

IIponyxr KomnmuecTBo Ha 1 gen. Ha 1 gens (xr) Ha 3 gus (xr)
)

1 Xneb u cmecu u3 250

pkaHOMH, 00 qupHON MyKH 1

copra

2 X11e6 Oeunblit U3 250

NIIeHUYHOU MYKH 1copTa

3 Myka nmeHu4dHas 2-ro 15

copra




4 Kpyna pasHas 60
5 MakapoHHbIC U3AeNus 20
6 MoJ0KO U MOJIOUHBIE 200
W3JeNUs

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

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

Bupl BogonoTpebneHus KonnuectBo Ha 1 Ha 1 nenus Ha 3 gus
yeu. (1) (n) (1)

1 ITutne 5

2 IlpuroToBiieHHE MUIN 7

3 Y 10BIETBOPEHHUE CAaHUTAPHO- 21,0

TUTHEHUYECKUX MOTPEOHOCTEH

yeJI0BeEKa

4 Beimreuka xjieba 1,0

5 IlpadeyHble, XUMYUCTKA 40,0

6 MeauiuHCcKue yapexK1eHus 50,0

7 lonnas canuTapHas o0paboTka 45,0

JIIOZIEH JI/Jen

6 Pacuer HE0OX0IMMOTO KOJIMYECTBA TPAHCIIOPTA IS SBAaKyalluu pabouuX, CIIyKallliX 1 YICHOB
UX CEMEN.
Tabnuua 5 - Hopmbl MakcMMaIbHOM 3arpy3KH 110 MapkaMm aBTOMOOUIIeH 11 pacyera

HEO0OXOMMOTO KOJIMYECTBa aBTOMOOMILHOTO TPAHCIIOPTA.

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

Yucno 25 60 35 46 25 50
MacCaXHUPOB

[ToBbI1IEHHBIN YPOBEHB

1.Jdats onpenenenne YC.
2.Kaxk xknaccudummpyrorcs YC TEXHOT€HHOTO U MPUPOIHOTO Xapakrepa?

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

1 benos C.B. be3onacHOCTb KU3HEAEATENBHOCTU: YUeOHUK JUId By30B. — M.: Bricmas mkona,
2011. -485 c.

2 benos C. B. bezonacHocTs xku3HeaAesaTeTbHOCTH. TepmuHonorus: yuebnoe nocodue / C. B.
benos, B.C. Banaes, A. ®@. Ko3bskos; nox pea. C.B. benosa. - M.: Knopyc, 2012. - 400 ¢

JlomoJHUTeIbHAS JINTEPaTypa:
1 Kpusomeun /. A., Mypaseii JI. A., PoeBa H. H. u ap. Oxonorust u 6€30macHOCTb




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

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

3 MexoTpaciieBble paBuia 1o oxpane Tpyaa (mpaBuiia 0€30MacHOCTH ) MIPH IKCILTyaTaIlluu
anektpoycranoBok. [IOT P M-016-2001 P/ 153-34.0-03.150-00. - M.: M3n. HI] DHAC,
2001. - 195c.

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

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

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

TEMA 4. 3ALUTA HACEJIEHUS U TEPPUTOPUI OT UPE3BBIYAMHBIX
CUTYAIIUH
IMPAKTUYECKOE 3AHSITHE 9. OLIEHKA OUYAT'OB ITOPAJKEHUSI,
BO3HUKAIOIIUX B PE3YJIbTATE CTUXUMNHBIX BEJCTBUI1, ABAPUI U
KATACTPO®
Heﬂb SJAHATHUA: O3HAKOMUTHCA C MeTOZ[HKOﬁ ynpOHleHHBIX pacquOB OLICHKHN O04YaroB
MOpaXeHUsI, MPUOOPECTH NEPBOHAYATIbHBIE HABBIKM B PELICHUH 3a/1a4.

3HaHua u ymenus, npuoﬁpeTaeMble CTYACHTOM B PE€3yJbTaTe 0CBOCHUA TEMbI
3HaTh: OCHOBBI YCJIOBHUIT O€3011acHOM 1 KOM(OPTHOM Cpeibl; OCHOBBI 00ECIeYeH st COOCTBEHHOW 0€3011acHOCTH

YMeTh: co3/1aBaTh U MOAJICPIKUBATE YCIOBUs 0€30MacHOM U KOM(OPTHOH cpejibl; 0beceyuBaTh COOCTBEHHYIO
06€e30MacHOCTb;

Brnangets: MeTomamMu CO3JaHUsI U MOJICPXKAHUS YCIOBHIA 0€301acHON U KOM(BOPTHOHN Cpe/ibl; HaBbIKAMH 00€CIICUCHUS
coOCTBEHHOH 0€30I1aCHOCTH

HaunmeHnoBanue (opMupyeMbIX KOMIETEHIHH

WNupekc DopMynHpOBKa:

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

CruxuiiHble TEHCTBHS CUJI IIPUPOIBI, TIOKA €IIE HE B IOJHOW Mepe MOABIACTHBIE YEIOBEKY,

HAHOCST SKOHOMHKE TOCYJapCTBa U HACEJIEHHIO OTPOMHBIN yiiep6. CTuxuiinble OeCTBUS — TaKHe
SIBJICHUSI TIPUPOJIbI, KOTOPBIE BBI3BIBAIOT SKCTPEMAJIBHBIE CHTyallMd, HAPYIIAOT HOPMAaIbHYIO
KHU3HEeATeNBHOCTh JIoJiell 1 paboTy oOBbekToB. Hanbonee XapakTepHble CTUXHiITHbIE OeaCTBUS
Ul pa3iMYHBIX Teorpaduyeckux pailioHOB Halled CTpaHbl — 3eMJICTPSACCHMs, HaBOJHEHHUS,
celieBble TIOTOKH U OIOJ3HHU, CHEXXHBIE JIaBUHBI, Oypu M yparansl, moxapsl. CTUXuiiHbIE OeICTBUS
BO3HUKAIOT BHE3AIIHO M HOCSIT Ype3BbIYaWHBIM XapakTep. OHM MOTYyT paspyliarbh 34aHUs U
COOPYKEHHMsI, YHUUTOXKATh II€HHOCTH, HapyllaTh IPOLECChl MPOU3BOJACTBA, BBI3BIBATH TI'HMOEIH
JIOJIEW 1 KUBOTHBIX. [103TOMY M3ydueHHE TaHHOW TEMBI SIBISETCS aKTYaJIbHbIM.
TeopeTuyeckas 4acTb
ITo MpOUCXOKICHNIO ECTECTBEHHBIE KAaTaCTPO(BI ACTATCS Ha 4 TOATPYIIIIbL:


https://openedu.ru/

1. MeTeoposorudeckue.

2. Tononoruyeckue.

3. TeKTOHUYECKHE U BYJIKAHHUYECKHE.

4. Kocmuueckue.

1. K.wmemeoponozuueckum (azpomemeoponozuueckum) OnacHbIM SIBICHUSAM OTHOCSITCS:
Oypu, yparanbl, CMEpYH, IITOPMBI, TalW(yHBI - BO3HHKAIOT IPH MPOXOXKICHUH TIITyOHMHHBIX
LIMKIOHOB M TPEICTABIAIOT COOOM JBM)KEHHE BO3AYIIHBIX Macc (BeTep) € pazIuyHON
CKOpPOCTbI0. YTOOBI YETKO NPEICTaBIISITh, KOIZlA BETEP MOXKET CTaTh TOYHOW CTUXHEH, CIEAyeT
obpatuthesa k mkane bodopra (1806 r.), mpunaror ['maBHO#N Qusnueckoii oOcepBaTopuel aJis
OIIpe/IeNICHUs CUJIbI BETpa:

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

6 G6amoB - 12 m/cek - CUIIbHBIN BeTep,

10 6ammoB - 25 m/cek - Oyps,

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

OCHOBHBIMU MOPAXKAOIMUMU (AKTOPAMHU STUX SBICHUI MPUPOIBI SABISIOTCS: BBIBOJ U3 CTPOS
KOMMYHHMKAlMii ¥  HapyuieHue paboThl TpaHCHOpPTa, pa3pyLIeHHUE TUAPOCOOPYKEHUM,
MOBPEKICHHUE IEPEBHEB U 3AAHUM,

- pa3pylLIeHUE HACEIEHHBIX ITYHKTOB.

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

Haunbonee xapakTepHbI U3 BBIIIE MEPEYUCICHHBIX SBICHUHN i Tepputopun Pb, sBusrorcs
TUIPOJIOTUYECKUE OMIACHBIC SBJICHUS (HABOAHEHHSI U MTABOJKH).

Hageoonenus (naeooku) - >TO 3aTOIUICHUE OTHEIBHBIX TEPPUTOPHUM BCIEICTBHE PE3KOIO
MOABEMA YPOBHSI  BOJIbI, TMPUYMHAMHU KOTOPBIX SBIAIOTCS: TOJOBOALE (OOMIIBHOE TasiHHE
CHEra, JIbJ1a), JT0’KJeBble MaBOJKH, MOATOIUIEHHE (TIOBBIIIEHHE YPOBHS TPYHTOBBIX BOJ), 3aTOPBI
(ckoruleHue Jbja, Jeca, Mycopa), BeTpOBbIE HAaroHsl (IMOYTH €XEroJHO perucrpupytorcs B . C.-
[TerepOypre).

Cenu - 3TO KaMEHHO-TPS3EBble TOTOKH, CIYCKAlOIIUMECs CTop ¢ OOJIBIION CKOPOCTBIO,
paspylLiaronfe 1 yHUYTOKAIOLIUE BCE Ha CBOEM ITyTH.

Onoasnu - 3TO CMEUIECHUE TOBEPXHOCTHBIX CIIOEB IIOYBBI B PE3YJIBTATE DPA3PHIXJIEHUS HX
MOBBILIEHHBIM COJIEP’)KaHUEM BJIAry.

3). K mexmonuueckum u gynkanuueckum onacHbIM SIBJICHUSAM OTHOCSATCS:

- 3eMJIETPSICEHNH,
- U3BEP/KEHUE BYJIKAHOB.
3emnempacenus -  3TO MOA3EMHBIE  TOMYKM  WMIM  KOJeOaHMs IIOYBBI,  BbI3BAaHHbBIC

MIPOUCXOJSIIMMH B TOJIIE 3¢€MHOW KOPBI PAa3IUYHBIMU JABMKCHUSIMH M 0Opa30BaHUEM OTPOMHOMN
sHeprun. OCBOOOAMBIIIASCS YHEPTUS PACTIPOCTPAHSIETCS B BUJIE YIIPYTHX BOJH, YTO B CBOIO OUEPE/Ib
BIICYET 3a COOOM: pa3pylleHHe 3JaHUi M COOPYXKEHHH, MOJ OOJOMKAMU KOTOPBIX OKa3bIBAIOTCSA
JIIOIN, a TaK ke TICHXOJIOTHYECKOe BO3AECHCTBHIE Ha TIOCH.

OcCHOBBIBasICh Ha MPUYMHAX U MECTE€ BO3HUKHOBEHUS 3EMIIETPSCEHHS] MOKHO MOJPA3ICIUTD
Ha TEKTOHUYECKHE, BYJIKAHUUECKHUE, MOPETPSICCHUSI.

Texmonuueckue 3emaempsacenus BOZHUKAIOT B pe3yJbTaTe MEpEeMENICHUsI MacC B 3€MHOMU
KOpe TOJ BIMSIHHEM TOpPoOoOpa3yronmx mporeccoB. ExxeroqHo B Mupe peructpupyercs Ooinee 1
MIIH. CEHCMUYECKHUX TOJTUKOB.

Jlnst  ompeneneHWss CUIBI  TOJ3EMHBIX TOJYKOB HCIOJIB3yeTcss 12-0anmpHas 1Ikana
Puxtepa (1935 r.).

Bynkanuueckue 3emnempsacenus BO3ZHUKAIOT BCIEACTBUE W3BEPKECHHS BYJIKAHOB, KOTOPHIC
MPUBOJAT K OTPABJIEHUIO HACENEHUS Tra3aMd M 3aChIIKOM HACEJIeHHbIX MYHKTOB. Tak,
BYJIKAHUYECKHM TICTUIOM U TIeCKOM B 79 T. H.3. ObUT TOXOpOHEH T. [Tommeii.

Mopempscenusn - 3T0 pe3Kue KoleOaHHsI BOJBI B MOPSX M OKeaHaX, BO3HUKAIOIIWE TpU
3EMJICTPSICEHUH, DIUILEHTP KOTOPOTrO HAXOAUTCA TMOJA JHOM, a TakXke IMOJBOJHBIMU



BYJIKAHUYECKHUMHU HW3BEpKeHHsIMU. Tak oOpa3oBaics B bepunroBom mope B 1797 1. ocTpoB
Borocnosa. [Ipy CHIIBHBIX MOPETPSICEHUSAX HAa TOBEPXHOCTU MOPS 00pa3ylOTCsS TUTaHTCKHE BOJIHBI -
nyHamu. Tak, B 1946 r. 6bu1 paspymuies r. Kanbsio Ha mooepexne [lepy, a B 2004 r. B IOxHo# A3un
B pe3ysbTaTe IyHaMu NOoru6o okoso 300 ThIC. YeloBeK.

4). Kocmuueckue onachule s61eHUs - 3T0 NAJCHUE METCOPUTOB, OCTATKOB KOMET, MPOYHE
KOCMUYECKHE SIBJICHUSA, KOTOpbIE BCTpedaroTcsl KpailHe peaxo (1 pa3 B OJHO WJIM HECKOJIBKO
croneruii). Tak, Hanpumep, nageHue mereoputa 30.06.1908 r. B paiione peku IloakameHHas
Tynrycka (x0xHast yacTb HeHTpanbHOM Cubupn). 3BYK B3pbiBa ObLT ciblleH Ha yaaneauu 1200 km,
paaunyc nopaxkenus 30 kM. B3peiBHas BosHa 2 pa3a 00o01L1a BOKPYT 3€MHOTO IIapa.

Asapuu u kamacmpogpuvlt Ha 00bEKMaAx HAPOOHO20 XO03AUCMEA.

1). Hckyccmeennvte UYC  uiu  GHMPONONOZUUECKO20 — RNPOUCXOHCOCHUS JICTSATCS:
TPaHCIOPTHBIE, IPOU3BOJCTBEHHBIE, CTICU(UIECKUE, COIIMATBHBIE.

Tpancnoptabie YC 110 TPOUCXOKICHHIO JIETSATCS Ha:

- aBTOMOOWJIbHBIE aBapUu

- JKEJIe3HOJOPOKHBIE KaTacTpodbl

K rtexnorennsiM YC oTHOcATCS Takxke npousBojacTBeHHbIe YC, KOTOpble BO3HUKAIOT Ha
00BEKTaX HAPOJHOTO XO3SHUCTBA U MOAPA3IEISIFOTCS 110 BUAY BHICBOOOKIAIOIICICS SHEPTUU:

a) MEXaHWYECKOM (JIMHAMUYeCKO), B pPE3yJbTaTe IOJOMKHU WM pPa3pyllEHUs arperaros,
MEXaHU3MOB, KOHCTPYKIUH 3nanuii. K 3ToMy THmy aBapuii OTHOCATCS THUIPOJMHAMHYECKHE
aBapuM, KOTOPbIE MOTYT BO3HUKATh HA Pa3IMUHbIX THIPOCOOPYKEHUIX

Pe3ynbrar ruapomHaMU4ecKiX aBapHii:

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

- 00pazoBaHue IPOPHIBHOTO MABOJIKA,

- CMBIB TUIOIOPOIHBIX TIOYB MJIM HAHOC Ha OOLIMX TEPPUTOPHSIX.

0) TepMHYECKOH, B pe3yibTaTe MOKapoB, HHUIMHPYIOIIUM (PaKTOPOM KOTOPBIX B HEKOTOPBIX
Cllydasix MOTYT ObITh B3pbIBBI. [10kapbl (B3pbIB) MOT'YT BO3HUKATh:

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

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

- Ha TPAHCIIOPTE;

- Ha 00BeKTax N00bIYM, MepepabOTKu W XpaHEHUs (JIETKOBOCILJIAMEHSIOIIMXCS, TOPIOYHX,
B3pPbIBYATHIX BELIECTB);

- B IIAXTax U MO/3EMHBIX BbIPa0OTKAX;

- Ip1 0OHAPYKEHUH HEPA30PBABIINXCS OOCIPUIIACOB,;

- IpU yTEpE B3PhIBYATHIX BEILIECTB.

[To>xapbl B HaCENEHHBIX MYHKTaX MO0 MAcIITa0y U MHTEHCUBHOCTH JIENIATCS:

- OT/IeTIbHBIE (€IMHUYHBIE), KOT/Ia B IIPOLIECC TOPEHUS BOBJIEKAIOTCS OTJENIbHbIE IOCTPONKH,

- MaccoBble — 25% Bcex MOCTPOEK,

- croromHbie — 90% Bcex MOCTPOEK,

- OrHeBoy mrTopM, korzaa 100% Bcex mocTpoeK BOBIEKAIOTCA B ITPOLIECC TOPEHMS.

B) yTeuka OakTepualbHBIX areHTOB, B pe3yJbTaTe aBapuil Ha KaHAIM3AIMOHHBIX
cucTeMax, aBapiuil Ha BOJOOYMCTHBIX M Jp. OYHCTHBIX COOPYKEHHUSX, yTeuKa OaKCpeiCTB C
YUpEeXJIEHUN CAaHUTAPHO-3MUAEMHOIOTHYECKOTro IpoduIIs.

I). PaIMalMOHHON - B pPE3yJIbTaTe paAUallMOHHBIX aBapUil.

11). XUMHUYECKOH - B pe3yJIbTaTe aBapuil Ha XUMUYECKH onacHbIX 00bekTax (XOO0).

3) K crienn(pUIecKUM OINACHBIM SBJICHHUSIM OTHOCSTCS:

- Jnudemuu - 3TO MacCOBble HH(EKIMOHHbIE 3a00JIeBaHUS Cpeau JIOAeH, Ha mIpuMepe
€KETOJIHBIX BCIBIIIEK IPUIIIA;

- Jnu300muu -  1HAPOKOE  pacHpoCTpaHeHHWe  HMH(QEKIMOHHBIX U HMHBA3UHHBIX
3a00JeBaHUN CPeaN KUBOTHBIX,

- nupumomuu - TMPOKOE  paclpocTpaHEHHE 3a00JIEBaHMM  PACTCHHH, OCOOCHHO
CeNbCKOX 035 CTBEHHBIX ((pUTOhTOPO3 KapTOhens),

- 60eHHble KOHPAUKMDbL.




Boitna -  0OILIECTBEHHO-TIOJUTHYECKOE  SIBJICHUE, T.€.  «IIPOJOJDKEHHE  MOJUTUKU
HACWJIbCTBCHHBIMU CpEACTBaMM». BoifHA SBISETCS YMBIIIICHHBIM OCICTBUEM.

4) K couyuanvno-onacuvim (ymuvlutieHHbIM) SBICHUSIM OTHOCSATCS:

- TEppOpPHU3M,

- COIMAJIbHBIC BOJHEHMUS,

- HAQPKOMaHHMS,

- TOKCUKOMaHWUs,

- aJIKOTOJIU3M,

- TOJION U JIp.

Bonpocs! u 3a1anus:
ba30BbIi1 ypoBeHb

3amanme Ne 1

OmpenenuTh CTENEHb pa3pylIeHU 3jieMeHTOB 1exa OO B pe3ylnbTare BO3ACHCTBUSA
3eMJeTpsiAceHus cuioi... OamioB (tabnmuma 1). 3nmanume 1exa OETOHHOW KOHCTPYKIUU;
TEXHOJIOTUYEeCKOe 000py/J0BaHHWE BKIIOYAET MOCTOBBIC KpaHbl M KPAaHOBOEC O0OpYyJIOBaHHE,
Tsokenble ctaHkd; KOC (KOMMyHanbHO-SHEPreTHYECKHe CETH) COCTOST U3 TPYyOONpOBOJIOB Ha
KEJIe300€TOHHBIX ICTaKaIaX ¥ KaOeIbHOM MOI3EMHOMN AJIEKTPOCETH.
Tabnuua 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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CrunpaBovHble TaHHBIE

Ouae nopaoicenus npu 3emaempsacenuy — 3T0 TEPPUTOPUS, B MPeJeax KOTOPOH IMPOU3O0IIN
MacCcOBBbI€ Da3pyIICHUs M TOBPEKICHUS 30aHUM, COOpPYKEHUH U T.O., CONPOBOXKIAIOIIUECS
MOPaKEHUSIMH U TUOEIBIO JIFOJeH, )KUBOTHBIX, PACTCHUH.

Ouary MaccoBOro MOpa)kK€HUsI BO3HUKAIOT OOBIYHO B pailoHe (30HE) 3eMIIETPSICEHUS, I/Ie
MHTEHCUBHOCTH €ro Mo Ikaje Puxrepa coctasiser 7— 8 6amioB u 6ojee; Ipu 3TOM OOJBIIMHCTBO
3laHUN U COOPYKEHUU IMOJIydyaT CpeIHUE U CHIIbHbIE paspyleHus. B paiioHe 3emierpsiceHus
MO>KET OBITh OJIMH WJIM HECKOJIBKO 0YaroB nopaxenusi (Apmenus, 7 nexadbps 1988 r. — 4 ropoxna u
58 HaceneHHBIX TYHKTOB).

Ouaru nopaxeHus NpH 3eMJIETPSACEHUAX 110 XapaKTepy Pa3pyLICHUs 31aHUN U COOPYKEHHU
MoxHO cpaBHUTH ¢ Oufll. TlosToMy OIlleHKa BO3MOXKHBIX MAacIITabOB pa3pylICHHH TIpH
3eMJICTPSICEHUU MOJKET OBITh IPOBE/EHA aHAJIOTHYHO OLEHKEe paspyueHuil npu 5B, ¢ Toil mumb



pasHulleH, YTO B KayecTBe KpUTepUs OepeTcsi He MaKCUMalIbHOE M30BITOUHOE JAaBJIEHUE BO (PpOHTE
ynapHoid BoiHBI (AP¢), a MakcMManbHash MHTEHCUBHOCTh 3€MIIETPSCEHUS B Oajutax 1O IIKaJie
Puxtepa (Tabnuisl 2, 3).

Tabnuua 2 — 3aBUCUMOCTH U30BITOUYHOTO 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 pa3pymeHns JIEMEHTOB 00beKTa Ipu pa3nuuHbix AP} ynapHoii Bonnsl, klla

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

1 | MaccHBHEIE po-

MEIITUTeHHBIE  3TaHHA

C MeTaUTHIeCKHM

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

BEIM 000pyI0BaHHEM

IPY30IM0IEEMHOCTRIO

25..50T
2 | beToHHEI® H xKenezo0-

OeTOHHBIE 3TaHHA H

‘ 25..35 | 80..120 | 150..200 | 200

3JaHHA aHTHCeHCMH-
JeCKOH KOHCTPYKIIHH




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

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

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

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

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

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

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

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

1500

HEIe THHHH 0 0 0

10 | TpyGompoBoIs! Ha-
3eMHBIe

11 | TpyGonpoeoas! Ha
MeTALTHYSCKHX HIH

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

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

3ananue Ne 2

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



Ne I1cxogHple JaHHBIE
BapH- . L?H' B.Mm H M v, M/C R. kM
aHTAa M
1 10 15 5 3 25
2 2 25 10 5 25
3 30 35 25 6 25
4 40 50 5 3 25
5 50 30 10 4 25
6 60 45 25 6 50
7 70 100 50 5 50
8 80 60 10 6 50
9 90 120 10 7 50
10 100 80 25 7 50
11 110 120 25 8 100
12 120 90 50 8 100
13 130 140 50 8 100
14 140 110 50 9 100
15 150 150 25 1 100
16 160 13 25 6 150
17 170 140 25 7 150
18 180 160 25 8 150
19 190 17 25 9 150
2 200 190 25 10 150
21 210 10 50 4 200
22 220 200 50 6 200
23 230 210 50 8 200
24 240 220 50 10 200
25 250 230 50 5 200
26 260 240 50 7 250
27 270 250 50 9 250
28 280 260 50 12 250
29 290 27 50 14 250
30 300 280 50 15 250

CopaBo'Hble TAHHBIE

Ouazom nopadcenuss npu HAB0OHeHUU HA3BIBACTCS TEPPUTOPHS, B Ipeleraax KOTOpoi
MIPOU3O0ILIN 3aTOIUIEHUS] MECTHOCTH, MOBPEKIAEHUS U Pa3pyLICHUs 3JaHUM, COOPYKEHUN U APYIUX
O0BEKTOB, COMPOBOXKAAIOIIUECS TOPAXKECHUSIMU U TUOENbIO0 JIO/eH, JKUBOTHBIX MU ypoxkas
CENIbCKOXO35MCTBEHHBIX KYJIBTYD, IOPYEH U YHUUTOXKE-

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

Ougar mnopakeHWs IpPH HABOJHEHMM B CiIy4asX MpOpbIBa IUIOTUH M 3aTOIUIEHUN TNIpH
pa3pylIeHUH THIPOTEXHUYECKUX COOPYKEHUN XapaKTEPU3YETCs CIENYIOIUMHU ITIapaMeTpaMu:

— BPEMEHEM OIOPOKHEHHUs BooXpanuaumia 7, 4;

— BpEMEHEM IIPUX0/1a BOJIHBI IIPOPHIBA HA 3aJaHHbIA PyOexk tp, U;

— BBICOTOM BOJIHBI TpOpHbIBa h, M;

— NIPOJIOJKUTENILHOCTBIO €€ IPOX0XK/EHHS Ha 3alaHHOM pyoOexe, t'yp, 4.
ITocenoBaTenbHOCT OLICHKHU O4ara opakKeHHs ITPU HABOJHCHUH



1 Onpenenenre BpeMeH! OMOPOKHEHUS BOIOXPaHUIIUIIA

T= " i

N B-3600

rae W — 00beM Bomoxpanwiuma, M°; N — MakCHMMalbHBIH pacxoi BOAbl Ha | M HIMPHUHBI

MpopaHa, M/(c M) (Tabnuna 4, rne H — rirybunra npopana (MU ydacTka TepeinBa BOJIbI Yepe3

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

I

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

rac R- PaCCTOAHUEC OT IUIOTUHBI, KM, V— CpeaHsiasa CKOPOCTb ABUXKCHUA BOJIHEBI ITPOPLIBA, M/C.
3 OmpeneneHue BBICOTHI BOJHBI MPOPHIBA M MPOJODKUTEIBHOCTH €€ IMPOXOKACHHUS Ha
3aJJaHHOM pyOeike (Tabiuiia 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 ['excoreH 12 1.2 500
; T5H 12 1.2 500
- TpoTHn 12 1.2 500
g IIpoman 60 1.4 550
f-,. ANMMOHHT 13 1.4 550
g IeKcoTeH 13 1.4 550
.

; T3H 13 1.4 550

3ananue Ne 3

Ha >xene3HOoI0pOXKHOW CTaHIIMHM MPOM3OIIEN B3phIB BaroHa ¢ Q, T B3pHIBUATOrO BEIIECTBA
(BB). IInoTHOCT HaceneHus B paiioHE CTaHIMH P, THIC. wenr/km®. ValeHne %/ BOK3ala 0T MecTa
B3pbIBa R, M (Tabmuna 7).



Onpenenuth u3ObITouHoe naBineHue, AP , klla, u xakue OynyT MOpakeHUs JIOACH Ha
OTKPBITOH TEPPUTOPUM U Pa3pyILICHUS B pailloHE BOK3aja (31aHUs KMUPIUYHbIE MHOTOATaXKHBIE B 3
aTaXka u 0oJee), palnyc CMEPTEIbHBIX MOPaKCHUH M KOJIMYECTBO IMOTUOIINX B PE3YJIbTATE B3PhIBA.

CnpaBo4HbI€e JaHHbIE

B cooTBeTcTBHM € METOOUKOW ONEPAaTHBHON OLEHKU IOTEHIMAIBHO OMACHBIX OOBEKTOB
skoHOMHUKH 1990r. onacHoCTh OO XapaKkTepu3yeTcsi MAKCUMAJIbHO OMACHOM YIpo30i, co3/1aBacMOi
Maccoil HaXOSIIErocsi Ha TEPPUTOPHH OOBEKTa OMACHOTO BEIIECTBA.

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

B xauectBe nmopaxatonux ¢akropoB npu UC paccmaTpuBaroTCs: BO3AYyIIHAS YAapHas BOJHA
(YBB) mpu B3peiBe BB, Bo3mymnas ynapnas BosiHa npu B3peiBe obOnaka TBC, Tokcmueckoe
nericteue AXOB.

JUia BO3AyIIHON ynapHOW BOJHBI B KauecTBe KpurepueB B3pbiBa BB u obnaka TBC B
KaueCcTBE KpUTEPUS OLEHKH NOPAXKAKIIEro JACHCTBUSA MNPUHUMAKT pPaAUyC CMEpPTEIbHBIX
nopaxeHuit yesnoseka (R), xapakTepusyrommuiica n30bITOUHbIM JaBiaeHeM APy , paBabiM 100 kI1a,
a TaKKe KOJMYECTBO MOTHOLINX JTIOACH.

OCHOBHBIE paCYETHBIE COOTHOIIECHHUS:

— g B3phiBa BB:

Ngp = POSE®  uel:  Rgg =1840857 . ai:

— niis B3psiBa TBC:
v 20666 . _anA033

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

nepcoHana o0beKTa,
2.

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

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

N30bITOYHOE fJaBiieHWE Ha 3aJaHHOM pPACCTOSHUU OT IIEHTpa B3pbIBA OIpEAesieTcs
COOTHOIIIEHUSIMH

APy =10 iTa
3| V1+298K7 -1
KosbbuimenT K HaXOIUTCS O QOPMyIIe
2
k- QBB
17.53/0

rae R — 3amanHoe paccrosiaue, M; Q — Macca TOITMBHO-BO3IYIITHOW CMECH, T.

| jll'IQatn 3|IIQ_3.'3 Q.. .\|
AP, =|106122443Y=2 114022 100, kIla; Oy =OK.yp
EZ R L R_ i -
TIE Wsg —"b(pq)eKTHBHaﬂ macea 3apsua bo, KI5 K — paccTosiHME OT LIEHTpa B3phiBa, M; Q —
macca BB, kr; K., —kooddunment s¢ppexrnBroctr BB, papsblii: ans ammonura — 0,94; TOHa

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

[ToBbIlIEHHBIN YPOBEHD

3anmanue 1. OnpenenuTs 0KUIaeMOe KOJIMUECTBO MOpaKeHUH MOITHUEH B roj1 o0bekTa N, a
TaK)Ke TPAHMIIBI 30HBI 3aIIUTHI TSI OJUHOYHBIX MOJHHUEOTBOAOB: Ny u ry. JlaHHBIC: BEPOSATHOCTH
MPOpbIBa MOJHHUM P, MIMPUHY U JUIMHY TOMeIIeHus: S u K, BBICOTY MOJHHEOTBOAA Ny W BBICOTY
nomerieHus h BeIOpaTs 13 TaOIUIBI 8 COMTacHO MOCIEIHEH U TpeAnocieanei mudpam mudpa.
Tabnuma 8— BapuanTsl 3aganuit



IMocnenusas Tpeano-
Tun CIIeIHS

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

mudpa

mudpa

1 TPOCOBBII 0,05 1 110 100 100 150

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

3 TPOCOBBIN 0,05 3 50 50 42 85

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

5 TPOCOBBIN 0,05 5 16 23 46 140

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

7 TPOCOBBIN 0,005 7 35 75 25 45

8 CTEPKHEBOM 0,005 8 45 133 34 54

9 TPOCOBBIN 0,005 9 24 66 12 24

0 CTCPKHEBOM 0,005 0 56 42 15 20

Cnmcok JnuTeparypbl, peKOMeHAyeMbIH K HCI0JIb30BAHMIO 110 JAHHOM Teme
OcHoBHasi iMTEeparypa:
1 Epemenko, B. /1. besonacHocTh xu3HeAeITeIbHOCTH : yueObHoe mocobue / B. JI. Epemenko,
B. C. Ocranenko. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET IpaBocyaust, 2016.
— 368 c. — ISBN 978-5-93916-485-6. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO
oubmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49600.html

2 Coxomnos, A. T. bezonacHocts xusHenesreabHocTd / A. T. CokonoB. — M. : UaTepHeT-
VYuusepcurer Uapopmanmonnsix Texnonoruit (MHTYUT), 2016. — 61 c. — ISBN 2227-
8397. — Tekcr : 21eKTpOHHBIH // DnekTpoHHO-0MOMMoTeyHast cuctema IPR BOOKS :
[caitr]. — URL:http://www.iprbookshop.ru/56345.html

JlonoTHUTEIbHASI JIUTEpaTypa:

1 benos C.B. be3omacHOCTh KU3HEACITEIBHOCTH : Y 4eOHUK 171 BYy30B. — M. : Bricuias
mkomna, 2008.

2 be3omacHOCTh TpyJa B XUMUYECKOM MPOMBIIIIIEHHOCTH : Yuel. mocodue / [Tox pex. K.
Mapununoit. — M. : Axkagemus, 2011

HNHTepHeT-pecypcebl:
1 http://window.edu.ru/ — exuHOe OKHO JOCTYyIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuTeTcKas OMOIMOTEKa OHIAHHY.

3 http://catalog.ncstu.ru/ — 3neKTpOHHBII KaTajIor acCOIUAINU dJIEKTPOHHBIX OMOIMOTEK
yueOHBbIX 3aBefieHui u opranuzanuii CKOO

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



https://openedu.ru/

