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CocTaBureinb M.B. JlomkukoBa, norneHt kadeapsr X TMuAXIT
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BBeaenue

JucimmiHa  «be3onacHOCTh  JKMBHEJEATELHOCTY OTHOCUTCS K JIHUCIMITIHE 0a30BOMU
yacth. OnHa HampaBieHa Ha QopMupoBaHME OOLIEKYJIbTYPHBIX U  MPO(eCCHUOHAIBHBIX
KOMIICTEHIMK, 00yYaroIuxcsi B Mpoliecce BhITIONHEeHMsT pabdot, onpeaeneHnbix GI'OC BO.

MeTtoauueckue yka3aHusi COCTaBJIEHbI HA COBPEMEHHOM HAYYHOM YPOBHE M paCCUUTAHbI HA
CTYAEHTOB, 1o HampapiieHnro 13.03.02 DyeKTposHepreTuka M AJIEKTPOTEXHHKA.

[locnenoBateabHOCTh TEM COOTBETCTBYET JIOTHUECKOM CTPYKTYpEe €€ NPOXOXKICHUS.
[Ipennaraemple METONMYECKHE YKa3aHWs COAEpXaT MaTepuall, KOTOpbId PpPEKOMEHAYeTCs
WCTIONH30BaTh CTYJAEHTAM TPU MOATOTOBKE K MPAKTUIECKUM 3aHITHSIM.

JUIs TOATOTOBKM K MPAKTMYECKUM 3aHATHSAM CTYIEHT JODKEH W3YYUTh MaTepuas Mo
COOTBETCTBYIOILIE TEME, WCHONb3ysl OCHOBHYKD U JOINOJHUTEJBHYIO JIMTEpaTypy, a TaKke
UCTIONB3ys neproaudeckue mpanua CMU.



TEMA 1. ®U3NOJIOI'NMYECKHUE OCHOBBI )KUZHEJAEATEJIBHOCTHU.

IIpakTnyeckoe 3ansaTue 1. IIpeamer u 3agaun kypca B/l

He.]'lb 3aHATHUA: IBYYUTH 1CJIb, 3aHATHC AWCIMILUIMHBIL.

3Hanusa u YME€HUA, npnoﬁpeTaeMble CTYACHTOM B PE€3yJIbTAaTE€ OCBOCHUSA TEMbI
3HaTb: OCHOBEI 0€30MACHOCTH KMBHCACATCIHbHOCTH, Teﬂe(i)OHBI CJ'Iy>K6 CIrIaCCHMA

VYMeTh: 0Ka3aTh NEPBYIO MOMOIIb B YPE3BHIYANHBIX CUTYAIMSAX, CO3/1aBaTh O€30MACHBIC YCIOBHS
peammsaimy npodecCHoHaIbHON JesTeabHOCTH HanmeHoBanie (GopMHUpyeMBbIX KOMIICTEHITUI

BiiageTh: NPaKTUIECKUM OMBITOM TOJJEPXKAHKUS OE30MaCHBIX YCIOBUN KM3HEEATEIHHOCTH

Kon dopMyTHpOBKA

VK-8 Crnioco0eH c03/1aBath U TIOIICP)KUBATh B TIOBC ETHEBHOM )KM3HU U B
npodecCUOHATTLHOM JIESTENPHOCTH Oe30Tac HbIe YCIIOBUS JKU3HEACSTSITHHOCTH IS
COXPaHEHUS IPUPOTHON CPeIbl, 00ECTIeUeHNS YCTOMINBOTO Pa3BUTHs 00IIECTBa,
B TOM YHCJIE IPU YI'PO3€ U BO3HUKHOBEHUH YPE3BBIYANHBIX CU

AKkrtyanpHOCTh TeMbl. [locne m3yueHus TeMbl CTYJEHT JOKEH OCO3HATh, YTO 0€30M1aCHOCTh
JKIBHEICSATENIHHOCTH SIBJIETCS CEPHhE3HOM Mpo0JieMOoil COBPEMEHHOCTH B mporecce mydeHus
Marepuaia JIEKIMH TMperofaBaTelb JTOJDKEH CTPEeMUThCS BbIpadOTaTh y CTYACHTOB U HIIEOJIOTHIO
0e30macHOCTH 1 0€30MacHOr0 MBIIUICHUS U TOBEICHYS.

TeopeTHnyeckas 4acTh

C mosiBneHueM Jofieil Ha 3emiie HauyaloCh BIMSHUE UX JEATELHOCTH HAa OKPYXKAIOIIYIO CpeIy
C nomouiplo KaMEHHBIX OpYyIWi NMEpBOOBITHBIE JIIOAM Hauyalll NpeBpaliaTb OOBEKT U IPOLECCHI
NPUPOABI C MX HATYpPAJIbHOTO COCTOSIHMS Ha IITYYHBIM.

B Hacrosmee BpeMs B3aUMOJEHCTBHE 4YEJIOBEKAa C IPUPOJOM OrpaHMYMBAJIACH TOJIBKO
OmoyormyeckuM OOMEHOM BEIIeCTBAMH M Ha 3TOW CTaJMH YelloBeYeckoe oOIecTBO U Ouocdepa B
COBOKYIIHOCTH  TIPEJCTABISLIM ~ COOOH  (PyHKIMOHAILHO  HE  3aMKHYTYIO  TJIOOAQJBbHYIO
COLIMO9KOCUCTEMY, B KOTOpOI Cia0ble aHTPOINOTeHHbIC BO3IEHUCTBHS HE MOTJIM BBI3BATh 3aMETHBIX
U3MEHEHHUI B OKPYKAIOILEU CpeION.

OrpoMHOEe TMPOM3BOACTBO OpPYXKHS, YBEJIMUECHHE KOJIMYECTBA ATOMHBIX O3JIEKTPOCTAaHIIWA,
ypOaHmM3aImsi, KOJOCCAJbHAsl HACKHIIEHHOCTh WH(PPACTPYKTYpOH, THIEPTPOPUIECKUN pa3BHUTHE
ABTOMOOWILHOIO TPAHCIIOPTA, XUMMYECKHX U Jp. Jpyrux BpeaHbIX NPOM3BOACTB CYLIECTBEHHO
M3MEHWIIN KauyecTBO Cpenabl (BOABIL, BO3[yXa, MOYBHI, KIMMaTa M JAPYTUX XapaKTEPUCTHK CPEJIbl),
CIeJIaJIi ’KU3Hb YeJioBeKa 0ojiee ONacHbIM, a MEPCHEKTHBBI - HE JTy4ILHM.

MHorue yd4eHble CBSI3BIBAIOT YBEJIMUEHHWE CTHXHHHBIX OEICTBHI C JEATEIbHOCTBHIO YeJIOBEKa
Heobxonumo 3amymatbest Hag (akroM, 9To ¢ 1960 mo 1990 1T KOIMUECTBO KAaTAaKIM3M Ha 3emie
YBEJIMYWIACh BJIBOE M TPONODKAET pPACTU HepalMOHAJbHAS XO3AWCTBEHHAs JIE€STEIbHOCTD,
MHOTOKpaTHO  YCWIMT-Ha  JIOCTKCHMSMHM  HAyYHO-TEXHMYECKOro Iporpecca, IpHBeia K
HOBPEXKJICHUI0O M HUCTOILEHUIO NPUPOAHBIX PECYPCOB, M3MEHEHUsS PETECHEPALMOHHBIX MEXaHU3MOB
owoceppr, gedopmammi  CHOPMHPOBAHHOTO HA  MPOTSOHKCHMM MHOTMX ~ MHUIMOHOB  JIeT
€CTECTBEHHOTO KpYrOBOPOTAa BEIECTB M DSHEPreTHUUECKUX TMOTOKOB HA IUIAHETE, HapYIICHHE
JMHAMUYECKOTO PpAaBHOBECHsI TJI00AJIbHOW 3€MHOM COIMOSKOCHCTEMBI pe3yibTaTe€ HA4yajoch
nporpeccupymomiee paspylienre O0uocepbl IUAHEThI, TPO3UT CTATh HEOOPATHUMBIM W TPUBECTH B
OmmkaiiiieM OyaylieM K TaKoOM CTEINeHW JeTpajallid OKPYXKaIoIIeWd Cpelbl Korja OHO CTAaHET He
NPUrOJTHOCTH MM JIJISl JalibHEHIIeTO CYIecTBOBaHMS JtoAel MTak, Ha TpeTHil COBPEMEHHOM CTaluu
B3auMoOJeiicTBUS  OOlIeCTBAa M MNPUPOABI  TJIo0alibHAasi 3€MHas COLMOIKOCHUCTEMBI  CTajla




(yHKIMOHATBHO 3aMKHYTOM OHa TepsieT CHOCOOHOCTh K €CTECTBEHHOW caMo peryssiimu [ naBHbIM
€€ peryaTopoM Tenepb JOKHO CTaTh OOIIECTBO, M OT TOrO, KaK OHO Oy/eT BBINOIHATH (YHKIMU
10 OXPaHbl OKPYXAIOWIEH Cpeibl, 3aBUCUT JIIOAEH.

Bonpoce! u 3a1anusn:
ba3oBblii ypoBEeHb

. [IpobiemMa 6€30MacHOCTH B COBPEMEHHOM MHUpE.

. OCHOBHBIE 3JI€MEHTHI MUPOBO33PEHUECKON KOHLICTIIMU MO O€30MaCHOCTH JKU3HEIESITEILHOCTH.
OOBeKTHBHBIE MPEINOCHIIKM BOSHUKHOBEHUs HAayKU «be30MacHOCTh JKM3HEAeSTeIbHOCTI.
[TonsiTne Ge30macHOCTH.

I'on poxxnennst Hayku BXK/I.

Hate onpenenenne Hayku bXK/I.

OcHoBHas ey Hayku BXX]I.

. Crpykrypa nayku BX/I.

. O6bexr myuenus bXK]I.

10. IIpenmer myuenus XK.

11. Ilpwaunpl Bo3HMKHOBeHMs Hayku BXK/I.

12. JleATeNLHOCTH OpraHM3aiii, CBS3aHHBIX C OOECIieYCHHEM OE30MACHOCTH B COBPEMEHHOM
Mupe.

13. Hayunsie 3agaun bXK/I.

14.  CpencrtBa no3nanmsi B bXK]I.

©O®NDUTAWN P

IToBBILICHHBIN YPOBEHb

1. ChopmympoBats mpakrudeckue 3agaun bX/I;

2. O6ocHOBaTh 6 ANMEMEHTOB COBPEMEHHOW MHUPOBO33PEHUECKON KOHIICTIIHN.

3. Conepxanrie u cTpykrypa Kypca BX/I.

4. Ponb, mecTo 1 3a7auu b)K][ B moATrOTOBKE CHEIMAMCTOB SKOHOMHUCTOB.

5. YenoBek Kak Ba)KHEHIIIEe 3BEHO CHCTEMBI «UEJIOBEK - Cpejia OOUTaHUs».

6. CchopMyIMpoBaTh NPUHIMIBI JTMYHOW 0€30MaCHOCTH U OE€30MaCHOCTH OKPY/KAOIITHX.

Cnucok JuTepaTrypbl, pe KOMEHAyeMbIi K MCII0JIb30 BAHUIO 110 IAHH O TemMe
OcHoBHas1 JIUTe paTypa:
1. Pricun, FO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTH KU3HEIESATEILHOCTH DJIEKTPOHHBIN
pecypc : yuebHoe nocooue / C.JI. SA6mounrkos / FO.C. Peicun. - Capatos : Aii [Tu Op Meawua, 2018.
- 122 c. - Kaura saxomurcs B 6a3zoBoit Bepcuu DbC IPRbooks. - ISBN 978-5-4486-0158-3,

AK3EMIUIIPOB HEOTPaHUIECHO
2. Cokormnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KHU3HEIEATEILHOCTH TIPH

AKCIUTyaTalldd CHUCTEM U COOPYKCHHI BOAOCHAOKEHMSI M BOAOOTBECHUS DJIEKTPOHHBIA PECYypC :
VYye6Hoe nocodue / JI. K. CokonoB. - be3onacHOCTb KM3HEIEATEILHOCTH MPH AKCIUTyaTalln
CHCTEM U COOPY)KeHMH BojocHaOeHus u BogooTBeneHns ,2023-09-10. - Mockaa : Mndpa-
Wmxenepus, 2018. - 136 c. - Kanra naxomqurcs B npemuym-Bepcun DBC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sK3eMIUIIPOB HEOTPaHHIEHO

JlonotHUTEIbHAA JIUTEpaTypa:

1. benos, C. B. be3onacHocTh KM3HEEATEIHHOCTH U 3allIUTa OKPYXAIOLIEH cpenibl (TexXHoc(epHast
6e3onacHocTh) : yueOnuk / C.B. benos. - M. : FOpaiir, 2012. - 682 c. - (bakanasp. ba3oBslii kypc). -

Ha yuyeGnuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, sk3emrusipos |
2. Dkojiorus U 0€30MaCHOCTh JKM3HEIEATEIHHOCTH : yuel. nocobue st By30B / [KpuBomewnn [, A.,

Mypageii JI. A., Poesa H. H. u np.] ; mox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : wn.



- bubmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUISIpOB HEOTpaHIHEHO
HNuTepHeT-pecypebl:
1 http//window.edu.ru/ — enuHOE OKHO JOCTyMA K 00pa30BaTEIbHBIM pecypcam
2 http//biblioclub.ru/ — 5BC «YHuBepcureTcKas OUOIMOTEKA OHIANHY.

3http://catalog.ncstu.ru/ — 3eKTPOHHBIN KATAaJIOr ACCONMAIMN SJIEKTPOHHBIX OHOIMOTEK
yaeOHbIX 3aBeqeHnid u oprammaimii CKOO

4 http//www.iprbookshop.ru — 9BC.
S https://openedu.ru — OTKpbITOE 06pa3oBAHUE

TEMA 2. BJIUAHUE OITACHBIX U BPEJJHBIX ®AKTOPOB HA 3/I0OPOBBE.
HNPAKTUYECKOE 3AHATHE 2. OHEHKA PAJMAIITMOHHOM OBCTAHOBKH

He.]'lb 3aHATHA: M3YYUTDH npaBujia IOBCACHHMA Ha MCCTHOCTH Sapa)KCIﬂ{Oﬁ paaroaKTUBHBIM U
BCUICCTBaMU, B CBA3M C BOBMOKHBIM IIPUMCHCHUEM ANCPHOI'O OPYIKUA.

3HaHus U yMe HUSl, TPHOOPe TaeMble CTYI€HTOM B Pe3YJIbTaTe 0CBOECHUS TeMbI
3HaTh: OCHOBHI 0€30MACHOCTH KU3HEICSITEIHLHOCTH, TeJIe(OHBI CIy:KO CriaceHus

YMeTh: 0Ka3aTh NEPBYIO MOMOIIL B UPE3BBIYANUHBIX CUTYaAIMSAX, CO3/1aBaTh 0€30MacHbIE YCIOBHSI
peammsaimy npodecCUoHaIbHON JesTeabHOCTH HanmeHoBanie (GopMHUpyeMbIX KOMIICTEHITUI

BaaneTn: MPAKTUICCKUM OIIITOM IIOJAACPIKAHMA 0e30MmacHbBIX YCJIOBI/II>'I KMBHCACATCIbHOCTHU

Kon DopMyIHpoBKa

YK-8 Crnioco0eH co3/1aBath U TOAJEPKMBATh B TIOBCEIHEBHOM )KM3HU U B

npohec CHOHATBHOM IeSITeIbHOCTH Oe30Mac HbIe yCIIOBUS JKU3HEICATEIbHOCTA JUIs
COXpaHEHHMs TIPUPOJTHOM cperibl, 00ecTiedeH s YCTOMIMBOrO pa3BUTHsI OOIECTBA,
B TOM YHCJI€ IIPH YTPO3€ U BOSHUKHOBEHUU YPE3BhIYANHbBIX CH

Jlokazana He0OXOIMMOCTH KOHTPOJISI YPOBHS PaJMOAKTUBHBIX BEIIECTB B aTMOC (epe,
runpoc depe u muroc epe. B HacTosimee BpeMs ¢hopMyITHPOBaHBI OC HOBHBIC HETaTUBHBIC MTOCJICIC TBUS
BO3JICHCTBHS PAMAIIMOHHBIX (haKTOPOB HA OPraHU3M 4eloBeka. IMEHHO MO3TOMY M3yuYeHHE JIaHHOW TeMbI
SBIISICTCS] aKTyaJbHBIM.

TeopeTnyeckas 4acThb

30Ha paIMOAKTHBHOIO 3apaskeHMsl — OSTO TEPPUTOPHS, TMOABEPTINASCS 3apa)KCHUIO
paJMOAaKTUBHBIMU BEIIECTBAMH B PE3yJAbTaTe€ WX BBIMAJEHMS TOCJTE HAa3eMHBIX (TOA3€MHBIX) WU
HI3KUX BO3YIIHBIX SJACPHBIX B3PHIBOB.

[Mopaxkaromee nelCTBUE pPaJMOAKTHBHBIX BEIIECTB OOYCIIOBIMBAETCS B OCHOBHOM TramMMa-
maydeHueM. BpenHoe BO3AEHCTBHE HOHMBHPYIONIMX M3YyYE€HUM OLECHMBACTCS J030M W3JIydeHUS
(mozoit oOmyuenmss — JI), T.e. DSHeprued OTUX JIydyeH, TOIJIONICHHOW B €IUWHMIIE OOBbeMa
00Jlyd9aeMoro BemecTBa. JTa PHEPrusi M3MEPSeTCs B CYHIECTBYIOIHX JTO3MMETPHUYECKHX MPHOOpax
B penrreHax (P).

OO6bIYHO 103y OOJIy4eHHUs OIpEAeIsitoT 3a KaKOH-JIMOO MPOMEXXKYTOK BPEMEHH, Ha3bIBa€MbIi
BpeMeHeM 00JydeHus (BpeMs MpeObIBaHKs JIIOJCH HA 3apa’kKeHHOW MECTHOCTH).

Jlnst  OIGHKM  WHTCHCUBHOCTH TaMMa-IBJIy4CHHs, HCIYCKAeMOr0  paJUOAKTUBHBIMU
BEIICCTBAMHU HA 3apaKCHHOM MECTHOCTH, BBEJCHO TMOHATHE «MOIIHOCTh O3Bl W3IIyYCHUS
(ypoBeHp paamaimu). MOIHOCTh 4036l M3MEPSIOT B peHTreHax B yac (P/d4), HeOGombIme MOITHOCTH
J103b1 — B MWUIMPEHTTeHaXx B yac (MP/49).

[TocTeneHHO MOITHOCTH J103bI M3JIy4eHHH (YpPOBHH pajualii) CHWKAIOTCA. Tak, MOIIHOCTH
J103bl (YPOBHU pajJivalliy), 3aMEpPEHHbIE Yepe3 OJMH Yac TOCIe HA3eMHOIO SIICPHOTO B3phIBA, Yepe3
JIBa Yyaca yMEHbIATCA BABOE, CIyCTA TpU yaca — B 4 pasa, uepe3 cemb yacoB — B 10 pa3, a uepes
49 yacoB — B 100 pa3s.
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CreneHb paJMOAKTHBHOTO 3apa)XCHUs W pa3Mepbl 3apa)KeHHOTO y4acTKa pPaJuOaKTHUBHOTO
clieqia TIpH SIASPHOM B3PBIBE 3aBHCSAT OT MOIIHOCTH W BHIA B3PhIBA, METEOPOJIOTMIECKHX YCIIOBHA, a
TaKke OT XapaKTepa MECTHOCTU U TpyHTa. PasMepbl paJHOaKTHMBHOTO Clie[]a YCJIOBHO AEIAT Ha
30HBI:

30Ha OMacHoro 3apaxkeHus. Ha BHemmHed rpaHuie 30HBI 1032 pajualMu (C MOMEHTa
BBITIAJICHUS PAJMOAKTHBHBIX BEIIECTB M3 O0Jlaka HAa MECTHOCTH 1O TOJHOTO WX pacrajia) paBHA
1200 P, ypoBeHb paguaimu yepe3 OAMH yac nociyie B3pbiBa — 240 P/y;

30Ha CWIbHOrO 3apakeHusi. Ha BHemHel rpanuiie 30HbI J103a paauaimi — 400 P, ypoBeHb
pagvanmM 4epe3 OfuH Jac mociie B3poiBa - 80 P/u;

30Ha YMEpEHHOro 3apakeHus. Ha BHemHe# rpanmme 30HbI q03a paguamm — 40 P, ypoBeHb
panualMy Yepes OMH Yac Tociie B3pbiBa - 8 P/4.

Bonpocs u 3ananus:

ba30BbIi1 ypOBEHD
3amanve 1.

B pesynprare smepHOro B3phIBa B HACEJICHHOM MYHKTE «A) MPOHM3OIUIO PaIHOAKTHBHOE
3apakeHUe MECTHOCTH. Y poBeHb paguaimy B 12 wacoB coctaBun 120 p/a, a B 14 wacos 60 p/4.
Kakoii pe’xum 3aimrbl HeOOXOIUMO MPUMEHUTH ISl HACEIICHHS.

3amanve 2

Onpenenuths NPOAODKUTEIILHOCTh pa0doThl popmupoBannii 'O Ha OTKPHITON MECTHOCTH
(tp), ecim ycTaHaBIMBaeTCs JoMycTUMast 1o03a ooaydenus J{ gom. - 20 p. YpoBeHb paguaimu
uepes yac nocite B3puiBa (Pu+1) cocrasmser 760 p/u., a Hawano paGor uepes 8 yacoB mocIie B3PHIBA.

3ananve 3

Jronu nepexoguny 1o OTKPBITOM MECTHOCTU B YKpbITHE € 10 4 1o 11 4. pu ypoBHe
panuaimm 35 p/a. B 10 4. u 25 p/a. B 11 4., nmocne 3Toro onu exanm Ha aBTomodwie 10 11-30 4 mpu
ypoBre paguarmu 17 P /4, c 11-30 1 no 14 4 Haxonqwmuce B [IPY,npu ypoBHe panmaimm Ha 14 4
Ip/a. Koapdmuenr 3ammursr (k3) [TPY pasen 50, (k3) aBToM0oOwWs - 2, k3 OTKpBITOM MecTHOCTH - 1.

Kaxyro o01ryro 103y 00IydeHUs TIOMYYIN JTEOA —?
Bamanue 4

B pesynbrare simepHOro B3pbiBa B HACEJIEHHOM IYHKTE «A) MPOM3OILUIO paJHu0aKTHUBHOE
3apakKeHHEe MECTHOCTH. Y pOBEeHb paauammd B 6 yacoB coctaBwi 110 p/4, a B 6-30 wacoB 90 p/4.
Kaxoii pexxum 3a1urbl HEOOXOAUMO MPUMEHUTD JJIsl HACEJICHNS.

3ananve 5

OmnpeenuTh MPOJOIDKUTEIBHOCTE PaboThl hopMupoBannii I'O Ha OTKPHITONM MECTHOCTH
(tp), ecnm ycTaHaBIMBaeTCs JomycTuMast jpo3a oomydenns ([ mom) - 20 p. YpoBens panuaimm depes
Yac 1ocJje B3pbIBa (PI{H) coctapisier 1200 p/4, a Havao paboT yepe3 24 vaca nocJie B3pbiBa.

3ananue 6

JIronu Haxomwmich BIIPY ¢ 6 4 10 9 u. pu ypoBHe pagmamwu Ha 6 4 150 p /4., 9 4. 26
p/d.,3aT€M OHM LUIM MELIKOM IO OTKPHITON MecTHOCTH 10 9-30 4. mpu ypoBHe pajnuaimu 12
p/4, ¢ 9-30 4. 1o 11 4. exanm Ha aBTOMOOWIE MPU YPOBHE

panuaimym Ha 11 4 2 p/u. Koapdumenr 3ammurs (k3) ITIPY pasen 30,
k3 aBromo0ms - 2, k3 OTKpBITOM MecTHOCTH - 1.
Kakyro 00111y1o 103y 00TydeHns noaydwn goaud -— J{(oomur.) - ?

IToBBIILICHHBIN YPOBEHb

1. CkonbKo CyLIECTBYET PEKUMOB 3allUThI?
2. Kakoii okaszaTep SBIAETCS ONPEACIAIONIMM TIPYU ONPEICICHUN PEKUMa 3aIHThI?
3. Kak onpeaenurs cyMMapHyro 103y BHEIIHErO 00JIydeHus?

Cnucok JuTepaTrypbl, pe KOMEHAyeMbIi K MCII0JIb30BAHUIO 110 IAHHOI TemMe



OcHoBHasi IUTE parypa:

1. Pricun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTH KU3HEESITEILHOCTH DJIEKTPOHHBIN
pecypc : yueoHoe nocooue / C.JI. SA6mounrkos / HO.C. Peicun. - Capatos : Aii [Tu Dp Meaua, 2018.
- 122 c. - Kanra saxomurcs B 6a3zoBoit Bepcuu DbC IPRbooks. - ISBN 978-5-4486-0158-3,

AK3EMIUIIPOB HEOTPaHUIECHO
2. Cokomnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KHU3HEIEATEILHOCTH TIPH

AKCIUTyaTaldd CHUCTEM U COOPYKCHHI BOAOCHAOKEHMSI M BOAOOTBEICHUS DJIEKTPOHHBIH PECYpC :
Yye6Hoe nocodue / JI. . CokonoB. - be30onacHOCTb KM3HEIEATEILHOCTH MPH AKCIUTyaTaln
CHCTEM U COOPY)XKCHHH BojocHaOeHus u BogooTBeneHns,2023-09-10. - Mocksa : Mndpa-
Nmxenepus, 2018. - 136 c. - Kanra naxomgurcs B npemuym-Bepcun DBC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sK3eMIUISIPOB HEOTPAaHUYEHO

JlonotHUTEIbHAA JIUTEpaTypa:

1. Benos, C. B. be3onacHOCTh XM3HEICATEIIHLHOCTH U 3aIlTa OKPYKAOMICH cpebl (TeXHOChepHast
0e3onacHocTh) : yueOHuk / C.B. Benos. - M. : IOpaiir, 2012. - 682 c. - (bakanaBp. ba3oBblii Kypc). -
Ha yuyeGnuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, sk3emiuisipoB 1

2. Dkojiorusi U 0€30MACHOCTh JKM3HEICATEIBHOCTH : yueO. nocobue st By30B / [KpuBomewnn JI. A.,

Mypageii JI. A., Poesa H. H. u np.] ; mox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : .
- bubmorp.: B Tekcte. - ISBN 5-238-00139-8, 3x3eMIUISIpOB HEOTrpaHIMIEHO
HNHuTepHeT-pecypebl:

1 http://window.edu.ru/ — enuHOE OKHO JOCTyIA K 00pa30BaTEIbHBIM pecypcam

2 http//biblioclub.ru/ — 5BC «YHuBepcureTcKas OHOIMOTEKA OHIAWHY.

3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOr ACCOMMAIMN JICKTPOHHBIX OHOIMOTEK
y4ueOHbIX 3aBeaeHui u opranmampii CKPO

4 http//www.iprbookshop.ru — 9BC.
S https://openedu.ru — OTkpeIToe 06pa3oBaHye

TEMA 2. BJJUSIHUE OITACHBIX U BPEJHBIX ® AKTOPOB HA 310POBBE.

IMPAKTUYECKOE 3AHSATHUE 3. OIIEHKA BO3JIEVICTBUA BPEJIHBIX BEIIIECTB,
COIAEPKAIIUECH B BO3AYXE

Heanr 3ansaTus: OpraHu3oBBIBATE M TPOBOJAUTH MEPONPUATHS IO 3aIUTe pabOTaoNMX |
HACEJICHUS OT HETATHBHBIX BO3JICHMCTBHM YPE3BbIUAMHBIX CUTYAIWi; OCHOBHbBIC BUJBI
MOTCHIMANIBHBIX OMACHOCTEH M HMX TIOCTEACTBUS B MPOGECCHUOHAIBLHOM NESITEIBHOCTH U OBITY,
NPYHIMILI  CHIDKEHHMST BEPOSTHOCTH WX peaJM3alliM; HAYYWThCS JaBaTh OICHKY BO3CHCTBUS
BpEIHBIX BEIICCTB HA OpPraHM3M 4YeJoBEeKa B pabodeidl 30He M HACEJICHHBIX IyHKTaX; CPaBHHUTH
¢dakrmaeckyro dpopmy ¢ [TJIK u 1ath oueHky.
3HaHus U yMe HUSl, TIPHOOPe TaeMble CTYI€HTOM B Pe3yJbTaTe 0CBOECHUS TEMbI

3HaTh: OCHOBBI OE30MACHOCTH JKIBHEACATEIHLHOCTH, TeJie(hOHBI CIY)KO CriaceHUs

VYMeTh: 0Ka3aTh NIEPBYIO MOMOIIL B YPE3BHIYANHBIX CUTYAIMSAX, CO3/1aBaTh O€30MACHBIC YCIOBHS
peammsaimy npodecCHoHaIbHON JesTeabHOCTH HanmeHoBanie (GopMHUpPyeMBbIX KOMIICTEHITUI

BaaneTn: MPAKTHUICCKUM OIILITOM IIOJAACPIKAHMA 0e30MmacHBIX YCJIOBI/II>'I KUBHCACATCIBbHOCTHU

Kon dopMyTHpPOBKA

VK-8 Crnioco0eH co3/1aBath U TOAJEPKMBATh B TIOBCEIHEBHOM )KM3HU U B
npohec CHOHATBHOM IesITeIbHOCTH 0e30Tac HbIe yCIIOBUS JKU3HECATEIbHOCTA JUIs
COXpaHEHHUS IPUPOJHON cpeabl, 00ecTIeYeHHUs YCTOHYUBOTO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE PH YTPO3€ U BOSHUKHOBEHNHU YPE3BbIYANHBIX CH

AKTyalmbHOCTh TeMbL. B CBSI3U ¢ €KEroHBIM POCTOM YpPOBHs 3a00JIeBa€MOCTH, 0COOYIO
aKTyaJIbHOCTh TPHOOpETaeT OXpaHa MX 3I0POBBbS M CO3/aHuMe Oe30macHbIX ycJioBW Tpynaa. Ha


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

pellieHne 3TUX 3a/1a4 HarpaBJIeHO NMpUHATHE (eaepalbHbIX 3aKOHOB «O0 OCHOBAX OXpaHbl TPYAa,

«O0 00s3aTeTbHOM COIMANIBHOM CTPAaXOBAaHMM OT HECYACTHBIX CIIy9aeB HAa TNPOM3BOJCTBE M
npoeCcCHOHANIbHBIX 3a0oneBanmiy u TpymoBoro kogekca P®D. DTu MOKyMEHTHI MPEAIUCHIBAIOT
NpOBEJICHUE HAa BCEX NPEANPUATHSIX, HE3aBUCUMO OT (OpM COOCTBEHHOCTH, MPOBEICHHE
aTTecTalMy paboYMX MECT IO YCIOBHSIM TpyAa. ATTecTalms pabodux MECT SIBISIETCS CUCTEMOM
aHaIM3a W OLEHKM PadOvMX MECT AUl IUIAHMPOBAHWS WM TPOBEACHHMS MEPONPMSTHH IO YITydIICHUIO
yCJIOBUH TpyJAa, cepTH(UKAIMU padoT Mo OXpaHe Tpyda, OOOCHOBAHHUS MPEIOCTABICHUS JIbIOT U
KOMIICHCAIMi, pEeILIeHHs BOMpoca O CBsI3U 3a0oneBaHust ¢ mpodeccueit.

TeopeTHnyeckas 4acTh

Jnst  obecrieueHuss KM3HEJEATEIHHOCTH  YeJIOBEKa HeoOXoAMMa  BO3AYIIHAs — cpena
OTPEJICJICHHOTO KauyE€CTBEHHOI0 M KOJMYECTBEHHOro cocTaBa. HopMasbHbli Ta30BbId COCTaB
BO3ayXa creayronmid (00.%): azor - 78,02; kucnopon - 20,95; yraexucisiii ra3 -0,03; apros, HeoH,
KPHIITOH, KCEHOH, PaJIoH, 030H, BOJopod - cymmapHo no 0,94. B peasbHOM BO3AyXe, KpOME TOTO,
colep)KaTcsl pasjiMuHble NpuMecH (TbLIb, Ta3bl, Mapbl), OKa3bIBAIOLIME BpPEJHOE BO3JEHCTBHE Ha
OpraHM3M YeJIOBEKa.

OcHoBHOM (PM3HMYECKONM XapaKTEPUCTUKON TprMeceld B aTMOC(HEPHOM BO3AYyXE W BO3IYyXe M
BO3/lyX€ IPOM3BOACTBEHHBIX IOMELICHUN SIBISIETCS KOHLEHTpalWsi Macchl (MI) BEILIECTBAa B
earHuIEe o0BeMa (M3) BO3/yXa IIPY HOPMAJILHBIX METEOPOJIOTUIECKUX YCIIOBHSX.

OT BHma, KOHLEHTpAaLMM NPUMECEW WM JJIMTEIbHOCTH BO3JEHCTBUS 3aBUCUT MX BIIMSHUE Ha
NPUPOAHBIE OOBEKTHI.

[IJK - MakcuManbHasi KOHLEHTpalysi BpeJHbIX BELIECTB B BO3/1YyXE, OTHECCHHas K
OIPE/ICJICHHOMY BPEMEHUM OCPEJHEHUs KOTopas IpU NEpHOAMYECKOM BO3JIEHCTBMM WIM Ha
NPOTSKEHUM BCEM KM3HM YEJIOBEKA OKAa3bIBA€T HU HA HErO, HU Ha OKPYXKAIOLIYI0 CPEAy B LEJIOM
BPEIHOTO BO3ACHCTBUS (BKIIOYAs OTAAJICHHBIC TIOCIEACTBY).

ConepxkaHre BpEIHBIX BEHIECTB B aTMOC(HEPHOM BO3IyX€ HACEJICHHBIX MECT HOPMHPYIOT IO
crmcky MumsapaBa Ne3086-84, a nnms Bo3ayxa paboueil 30HbI POM3BOICTBEHHBIX TOMEILEHUH - 110
I'OCT 12.1.005.88.

[IpenenbHO MOMyCTHUMBIE KOHICHTpPAIMK 3arpsi3HSIONIMX BEIIECTB B aTMOC(HEpPHOM BO3IYyXE
HACEJICHHBIX IIyHKTOB HOPMHpPYIOT [0 MaKCHMaJbHOM Pa30BOM M CPEJHECYTOYHOM KOHLIEHTpali
IPUMECEH.

[TI/IKTax - ocHOBHasl XapaKTE€pUCTHKA ONACHOCTH BPEIHOIO BEILECTBA, KOTOpasl yCTaHOBJIEHA
U1 TIpEAYNPEKISHUs] BO3HUKHOBEHMs peQUIEKTOPHBIX peakiMii 4desoBeka (OLIyllleHuWe 3araxa,
CBETOBAs YYBCTBUTEJILHOCTH M T.JI.) IPU KPaTKOBPEMEHHOM BO3/eicTBIM (He Oonee 30 MuH).

ITAK BpemHsIX BellecTB B BO3AyXe paOoueil 30HbI - 3TO Takas KOHIEHTpals, KOTopasi MpH
€)KEJTHEBHOM BO3JIeHcTBMM (HO He Oosee 41 4. B Helem0) B TEYCHUE BCEro pabovero craxa He
MOXKET BbI3BaTh  3a0ONeBaHMl WIM OTKJIOHEHMI B  COCTOSHMM 3I0POBbSI  UYE€lIOBEKa,
00HapyXKMBa€MbIX COBPEMEHHBIMU METOJAaMH HCCIJICJJOBAHMN B TEPUOA pabOThI WIM B OT/AEJIbHbIE
CPOKH JKM3HU HACTOSLIETO M MOCJIEAYIOIIMX MOKOJICHUIL

Bomnpocel u 3ananus:
ba3oBbIii ypoBEeHb
1. 3amicaTh UCXOJHBIE JAHHBIE B COOTBETCTBUU C BAPHAHTOM.
2. Vcnone3yst Tabnmiyy 2, copep)Kallylo BHIOOpOYHBIC CBEICHUS M3 HOPMATHUBHO-TEXHHWYECKOU
JIOKYMEHTAIWY, 3alOoJHUTh Ta0iuily 1 B COOTBETCTBHM C BAPHAHTOM 3aJJaHMS.
3. CaenaTh BBIBOJ O COOTBETCTBUM HOPMaM COZIEpIKaHMs Ka)kIOro M3 BEIECTB.
4. ITogmucaTh OTYET U CIATh NPETOaBaATEIIIO.

Ta6mma 1 — dopma npeacTaBICHUs UCXOIHBIX JaHHBIX M HOPMATHUBHBIX 3HAYCHHH COJEpPKaHUS
BpPEIHBIX BEIIECTB B BO3/IYXE

KOHIIGHTpaIWsl BPETHOTO BEIECTBA,| = =
MI/M

CoorBeTcTBHE HOpMaM
Ka)/I0r0 U3 BEILECTB B
OT/AETBHOCTH

Oco0be
HHOCT




daxTia B Maxkcum| Cpenne B B BO3nyxe
ecKas | BO3AyX| anpbHO |CyTOYHA BO3/IyXE HACEJIEHHBIX
¢ pasoBas s paboueii MyHKTOB TIpA
paboue| _ 30 >30 30HBI BpPEMEHU
U 30HEI BO3/I€HICTBUA
MUH MHUH
<30 >30
MUH MHUH
Azora 0,5 2 0,085 0,04 2 0 <[IOK | >IIOK | >ITJOK
JTMOKCHJT + - -

Ta6mma 2 — [IpesieIbHO TOMyCTHMbIE KOHIEHTPAIIMH BPEJHBIX BENIECTB B BO3AYXE, MI/M"

BemectBo B Bo3yxe B BO31yX€ HAacEeIeHHBIX MyHKTOB Kmacc | Ocobenno
p ﬁ)(;fﬁ MakcumabHO CpennecyrouHas; OMACHOCTH CTI:I
pa3oBasi; BO3/ICHCTBYE BOSHP;HCTB
Boznaelicteue < 30 > 30 M
MUH

A3ora 1uokcun 2 0,085 0,04 2 0]
A30Ta OKCHIIBI 5 0,6 0,06 3 0]
A3oTHas KucjoTa 2 04 0,15 2 -
AKposneuH 0,2 0,03 0,03 3 -
AIIOMUHHSL OKCH]T 6 0,2 0,04 4 o
AMMHUax 20 0,2 0,04 4 -
AneToH 20 0,2 0,04 4 -
Anpo3onb BaHAIA 01 - 0,002 1 -
MIEHTOOKCHIA

bemson 5 15 0,1 2 K
Bunmnanerat 10 0,15 0,15 3 -
Bonbdpam 6 - 0,1 3 o
Boishpamosrii 6 - 0,15 3 )
aHTIIPUJL

I'excan 300 60 - 4 -
Jlixmoparan 10 3 1 2 -
Kpemuns trokcun 1 0,15 0,06 3 (0))
Kcwnon 50 0,2 0,2 3 (6))
Meranon 5 1 0,5 3 -
O30H 01 0,16 0,03 1 O
[Tomnumnpormwie H 10 3 3 3 -
PryTh 0,0V/ - 0,0003 1 -

0,005




CepHnas KucJioTa 1 0,3 0,1 2 -
CepHuCTBII 10 0,5 0,05 3 -
aHTHIIPHTT

Cona 2 - - 3 -
KaJIbIMHIPOBAHHAS

ConsiHas KucioTa 5 - - 2 -
Tomyon 50 0,6 0,6 3 -
VYriepona okcusn 20 5 3 4 (6))
deHon 0,3 0,01 0,003 2 -
dopmabaerus 0,5 0,035 0,003 2 0,A
Xop 1 01 0,03 2 O
Xpoma OKCHT 1 - - 3 A
XpoMa TPHOKCH]T 0,01 0,0015 0,0015 1 K, A
IleMeHTHAS MBLTH 6 - - 4 o
DTWIeHINaAMUH 2 0,001 0,001 3 -
DTaHon 1000 5 5 4 -

ITpumeyanue: O — BellleCTBa C OCTPOHAIIPABICHHBIM JI€HICTBHUEM, 3 COAEPKAHMEM KOTOPBIX

B BO3/yXe TpeOyeTcsl aBTOMaTHIECKUM KOHTPOIJIb; A — BEIIECTBa, CTIOCOOHBIE BBI3BATH
ajuiepruiaeckue 3a0oNieBaHMs B IPOU3BOJCTBEHHBIX ycioBusix; K — kanueporensl, ® — aspozonu
MPEUMYITIIECTBEHHO (PUOPOTEHHOTO JICHCTBUA.

Tabnuna 3 — Bapuantel 3amanus

BemectBo BemectBo BemectBo

BapuanTt
Bapwuant

Bapwuant
KOHILICHTpaLus

daxTnueckas
dakTnueckas
KOHLICHTpaLus
daxTnueckas

KOHIOCHTpaUusa




1 2 3 4 5 6 7 8 9
®denon 0,001 AmMuak 0,01 AxpornevH 0,01
A30Ta OKCUIIBI 01 AneToHn 150 JluxnopataH 4
VYrnepona okcun 10 bemson 0,05 Xop 0,02

01 Bombdpam 5 02 O30H 0,001 03 Yrnepona 10
OKCHJI
[Tomunporure H 5 Jluxnopatan 5 CepHuCTBII 0,03
aHTHIIPUJL
AnetoH 0,5 denoi 05 Xpoma OKCcHT 0,1
O3oH 0,01 DTHWIOBKIA 150 A3sora nwokcun | 0,04
CTIMPT
MeTWIOBBII 0,2 CepHucTHII 05 CepHucThIi 05
crvpT aHrUapuz aHrMapuz
Kcwron 05 O30H 0,01 XpoMma okcun 0,2
04 05 06
A3ora nuokcus 05 Cepnas 0,05 AMMUaK 05
KHCJIOTa
dopmabaerus 0,01 ComsHas 5 PTytn 0,001
KHCJIOTA
Tomyon 0,05 Yrnepona 15 AKposneuH 0,01
OKCHJT
AKponevH 0,01 AneToH 0,3 Meranon 0,3
JuxmopaTan 5 deHon 0,005 DTaH”oI 100
O3oH 0,01 @®opmansaerun | 0,02 [lemenTHas 200
TIBLTH
07 08 09
VYraepona okcun 15 [Tomurnpormie v 8 VYriepona 15
OKCH]I
dopmabierusy 0,02 Tomyon 0,07 PtyTh 0,001
Bonbdpam 4 Bunnnanerat 0,15 Kcuron 05
AMMHAK 05 A3oTa THOKCHIT 5 Xop 0,02
A3oTa THOKCHIT 1 O30H 0,001 Xpoma 01
TPHOKCH]T
BonbdpamoBbrit 5 Cona 1 Anpo301b 01
AHTHIPH]T KaJIbLIMHUPOBAH BaHaIMsI
10 11 | Has 12 | meHraokcuna
Xpoma OKCHT 0,2 Jluxioparan 5 VYriepona 10
OKCH]I
O30H 0,001 Yriepona 10 A3oTa THOKCH]T 1
OKCH]I
JuxmopaTan 5 PTyrh 0,001 O30H 01




[ToBbIIEHHBIN YPOBEHD

1 Ilepeunciure BUABI MPeAEIbHO AOMycTUMBbIX KoHueHTpammii (I1/1K).

2 Jlaitre ompenienenre MakcuMmaliibHO pa3oBoid TTJIK.

3 Jlaiire onpenenenre cpeanecyrodHon ITIK.

4 JNaiire onpenenenue [1JIK BpeHbIX BEIIECTB B BO3AYyXe paboueil 30HbI.

5 Kakum OKyMEHTOM HOpPMUPYETCS CONlep)KaHHe BPEHBIX BEIIECTB B BO3yXe paboyeii 30HbI
MPOM3BO/ICTBEHHBIX TIOMEIICHUINA?

6. KakuM JOKyMEHTOM HOPMHpYETCS COICpPXKAaHME BpEJHBIX BELIECTB B aTMOC(HEpHOM BO3IYyXe
HACEJICHHBIX MeCT?

Cnucok JIMTeparypbl, pe KOMEHAyeMblii K HCI0JIb30BAHMIO 110 JAHHOM TeMe
OcHoBHasi JIuTe parypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; be30macHOCTb XU3HEIEATEILHOCTH DJIEKTPOHHBIN
pecypc : yueoHoe nocooue / C.JI. S6mounrkos / HO.C. Peicun. - Capatos : Aii [Tu DOp Meawua, 2018.
- 122 c. - Kanra naxomurcs B 6a3zoBoit Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUBIPOB HEOTPAHMIEHO

2. Cokono, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3omacHoCTh KU3HEACATEIHHOCTH TIPH

AKCIUTyaTaldl CHCTEM U COOPYKCHHI BOIOCHAOKEHHS U BOJAOOTBEACHUS DJICKTPOHHBIA Pecypc :
Yueonoe nocooue / JI. . CokonoB. - be3onacHOCTh KM3HEASATEIBHOCTH TPU SKCIUTyaTaIld
CHCTEM U COOPYXXEHHI BOpocHaOkeHus u BomooTBeaeHns1,2023-09-10. - Mockga : Mndpa-
Nmxenepus, 2018. - 136 c. - Kaura Haxogurcs B npemuym-Bepcun DbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMIUIIPOB HEOTPAaHUYCHO
JomoJiHMTe IbHASI JTIUTEpaTypa:
1. Benos, C. B. be3onacHOCTh XM3HEAEATEIHHOCTHU U 3alUTa OKpYyXKarolei cpeabl (TexHochepHast
6e3omacHocTh) : yueOnuk / C.B. benos. - M. : FOpaiir, 2012. - 682 c. - (bakanaBp. ba3oBsrii kypc). -
Ha yaeonuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, sk3emruisipo 1
2. Dkojiorusi U 0€30MaCHOCTh JKU3HEICSITEIILHOCTH : yueO. nocooue s By30B / [Kpusorenn [I. A.,
Mypageii JI. A., Poesa H. H. u ap.] ; mox pexn. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : w.
- bubsmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUIIpOB HEOTPAHIMYICHO
HNuTepHeT-pecypebl:

1 http://window.edu.ru/ — enuHOE OKHO JOCTyIA K 00pa30BaTEIbHBIM pecypcam

2http://biblioclub.ru/ — 9BC «YHuBepcureTcKast OMOIMOTEKA OHIAMH).

3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOT ACCOIMAIMN JICKTPOHHBIX OUOJIMOTEK
yueOHbIX 3aBeqieHnid 1 opranmaimii CKOO

4 http://www.iprbookshop.ru — 3BC.
S https://openedu.ru — OTKpbITOE 06pa3zOBaHKe

TEMA 2. BJJUSIHUE OITACHBIX U BPEJHBIX ® AKTOPOB HA 3JOPOBBE.

HNPAKTUYECKOE 3AHATHUE 4. OCHOBbI ® U3UOJIOI'MHU U TPY JIA.
KOM®OPTHBIE YCJIOBUA KU3HEAEATEJIBHOCTH

Heanb 3ansTusi: mydcHre (akTopoB, OKa3hIBAIOIIMX BIMSHAC HA 3/0POBHE YCIIOBEKA.

3HaHus U yMe HUS, TPUOOpeTaeMble CTYI€HTOM B pe3YyJIbTaTe 0CBOEHUS TeMbI
3HaTh: OCHOBBI OE30MACHOCTH JKU3HEACATEIHLHOCTH, TeJle(hOHbI CIY)KO criaceHus

YMeTh: OKa3aTh NEPBYIO NMOMOIIIb B UpE3BbIUANWHBIX CUTYAIMAX, CO3/aBaTh O0€30MacHbIE YCIOBHSA
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peamBaimu npo)eCCUOHANTLHON JesITeTbHOCTH HanMernoBanue (HOpMHUPYEMbIX KOMIICTCHITHIA

Baaaers: MPAKTUICCKUM OIIBITOM IIOAJACPKAHMA 0e30IacHbBIX YCJ'IOBI/II\/’I KMBHEACATCIBHOCTHU

Kon DopmyIrpoBKa

VK-8 Crnioco6eH co3/1aBath U IOAEPKUBATh B IOBCEIHEBHOM )KM3HU U B
npodeccHOHAIBHOI JesTeIbHOCTH Oe30ITac HbIe YCIIOBHSI KM3HEACSTSIBHOCTH IS
COXpaHEeHHs MPUPOIHOM Cpelbl, 00eCTIeUeH s YCTOMYMBOT0 Pa3BUTHs 00IIECTBA,
B TOM YHCJIC IIPpU YIpO3€ U BO3SHMKHOBCHHNU YPE3BbIYAMHBIX CH

AKTyaJbHOCTh TPOOJIEMBI COBEPIICHCTBOBAHHS OpraHM3allidi TpPyAda B COBPEMEHHBIX
YCIIOBUSX  TOBBIMIAETCS  BCJIEACTBHE  OOOCTpeHMs]  NpOOJIEeMbl  TPYIOBBIX  PECYPCOB,
KOrJla HapallBaHue O0bEMa TIPOM3BOJACTBA JODKHO TPOMCXOAWTH TIpU HEM3MEHHOM WIHN
Jake COKpallaloleiics YHCIEHHOCTH paborarommx. Takum o0pa3oM, pelleHre BOMPOCOB
COBEPILICHCTBOBAHMSI OpraHM3aliM TPy/Ja, HANPABJICHHBIX HA TIOBBIIICHHE A(PPEKTUBHOCTH
UCTIONIG30BaHMsT pabodeil CWiibl, SKOHOMMIO 3aTpaT TpyAa, COKpalleHWe ToTeph paboyero
BPEMEHH U ONpEJICJICHHE OCHOBHBIX HAIpaBICHUN €€ YIyYIIEHUs, CIOCOOCTBYIOIIMX pPOCTY
NPOM3BOJUTEIBHOCTH TPyla, NPEACTABIAETCS AaKTyaJlbHbIM B HAy4HOM M TPAKTUYECKOM
OTHOLICHUU.

TeopeTHnyeckas 4acTh

XapakTep U OpraHu3alysi TPYIOBOH N1E€ATEIILHOCTH OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE HA
M3MEHEeHHe (yHKIMOHAJIBHOE COCTOSHHS OpraHM3Ma 4eJIoBeKa.

Mmuoroo6pasHneie GOpMBI TPYAOBOM JESATEILHOCTH JACIATCA HA (PM3UUECKUA U YMCTBEHHBIN
TpyA.

Qu3uueckuii TPyA XapaKTepH3yeTcsl B TIEPBYIO OYepeIb MOBBIIICHHON HArpy3KOW Ha OMOPHO-
JIBUraTeJbHBIN ammapar, U ero (yHKIMOHAJIbHbIE CHCTEMBI, 00€CTICUHBAIOIINE €T0 e TEIHHOCTD.

JloCTOMHCTBA: pa3BMBAET MBIIIEYHYI0 CHCTEMY, CTUMYJHPYET OOMEHHBIE TIPOIECCHI.
Henocratku: commanbHas HedP(EKTUBHOCTH, CBsI3aHHAsE C HHM3KOW MPOM3BOAUTEIBHOCTBIO,
HEOOXOJMMOCTBIO BBICOKOIO HANpsDKEHUS (MBMYECKHX CWI M TNOTPeOHOCTHIO B JJIMTEIBHOM
orabixe (10 50% pabouyero BpeMeHu).

Ymcmeennwviti mpyo — oObenuHseT paboThl, CBA3aHHBIE C TMPHEMOM H TiepepadOoTKON
uHpopMalwmy, TpeOyIoIeH MNPEeUMYIIECTBEHHOTO HAIPSDKEHUs CEHCOPHOTrO armapaTa, BHUMAaHMS,
NaMSTH, aKTUBH3ALMM TPOLIECCOB MBIIILICHUS, SMOLMOHAILHOU cdepbl. HepocTaTKu: THIOKUHE3HS
— 3HAUNT CHIDKCHHE [IBUIaTEJbHOW AaKTMBHOCTH 4YEJIOBEKAa, TPHBONANIEE K  YXYIIICHHIO
PEaKTUBHOCTH OpraHM3Ma M TIOBBIIICHHIO SMOIMOHAIBLHOIO HampsDKeHWs. JurenbHash yMCTBEHHAs
Harpy3ka OKa3bIBaeT YIHETAIOIIEE BIMSAHUE HA IICUXUYECKYIO JIE€STENIbHOCTD:

- yXy[IIIaoTcs GyHKIMA BHUMAHUA (00BEM, KOHIEHTpAIHs, NEPEKIIOUEHHE),

- naMsTH (KpaTKOBPEMEHHOMH, T0JITOBPEMEHHOM),

- BOCTIpUATHS (HOSIBJIIETCS YUCIIO OIIMOOK).

B coorBeTcTBMM C CYIIECTBYIOIIEH (UM3HOJIOTMYECKON — Kiaccudukaimenn mpyoogotl
OesimebHOCmU MOXKHO BBIIETIUTH CIEAYIOIINE (opmbl:

1. hopmBl, TpeOyroIMe 3HAYUTENHHOM MBIIIEYHOH aKTUBHOCTY,

2. MexaHmHpoBaHHbIE  (QOPMBI  TpyHa, CBS3aHHBIE C  TOJyaBTOMAaTHYECKHM, U
ABTOMATHYECKUM MPOM3BOJICTBOM;

3. rpymmoBsie (hOpMBI Tpyaa (KOHBEHEpH!);

4. hopMBI Tpy/a, CBI3aHHBIE C JUCTAHIMOHHBIM YIIPaBICHUEM;

5. (hopMBI MHTEIUIEKTYaJILHOTO (YMCTBEHHOTO) TPy/a.

TsokecTh W HANPSDKEHHOCTH  TPyJda  XapakTepusyeTcsl CTENeHbI0  (PYHKIMOHAJILHOIO
HamnpspKeHust opraHmsma. HampskeHue MoXeT ObITh SHEPreTHYECKHM, 3aBUCSIIMM OT MOIIHOCTH
paboThl — mpu (QU3MYECKOM TpyAe, M SMOLMOHAIBHBIM — TNPH YMCTBEHHOM Tpyle, KOrja HMeeT
MeCTO MHpOpPMAIMOHHAsI TIepPerpy3Ka.

Qusuueckas madxcecms mpyoa — 53TO HArpy3Ka Ha OpraHmsM IIpU TpyZde, TpeOyromas
NPEUMYIIECTBEHHO MBIIMICYHBIX YCIIMHA W COOTBETCTBYIOIIETO SHEPreTHIECKOro oOecTieueHHs.




Knaccudpukammst Tpyaa Mo TSOHKECTH TNPOM3BOIAUTCS IO YPOBHIO 3HEPro3aTpar ¢ y4éToM BUAA
Harpy3Kku (CTaTH4ecKasl WM JUHAMUYECKas) U Harpy>KaeMbIX MBIIIIIL

Hampumep: pabora, TpeOyroias HAXOXKIAEHUST pabOTAIOIMIEr0 B CTATHIECKOM 1o3e

- 10-25% pabouero BpeMeHH - XapakKTepuzyeTcs Kak pabora cpemneit Tsokectu (172-293
JIx/cex);

- 50-100% pabouero BpeMeHu — Tsxkénas pabora (dHepreTmueckue 3atpaThl — 293Dx/cek).

JuHamudeckas padoTa — Ipolecc COKpAIIeHUsT MBI, TPUBOIANIMIA K MEPeMEIIeCHUIO TPy3a,
a TAKXKe caMoro TeJla YeJIOBEKa WK €ro YacTH B IIPOCTPAHCTBE.

Ecm MakcumanbHasi Macca rpy3oB, IOAHUIMAEMbIX BPYUHYIO, HE NPEBbIIIACT

- SKr A1 >keHIMH, W 15 Kr 11 My»KquH - 1érkas padora (o 172 Jx/cek);

- 5-10 xr s sxenmmH 1 15-30 KT U1t My>K9HH — CpeTHEH TSDKECTH;

- cbime 10 kr st sxxeHnmH 1 30 KT IS MY)KIUH — TsDKETas.

Hanpsocénnocms mpyoa XapakTepu3yeTcsl SMOILMOHANBLHOM HATpy3KOH Ha OpraHm3M IpH
TpyAe, TpeOyoleM MPeUMYIIECTBEHHO WHTEHCHMBHOM pa0OThl MO3ra 1O TONYYEeHHIO U
nepepaborke wuHbpopMmaiwm. [lpu OleHKE CTETeHH HANPSKEHHOCTH YUHUTHIBAIOT 3PTrOHOMMYECKHE
TMOKA3aTeNM: CMEHHOCTh TPY/a, T3y, YHCIIO BIKCHHUH, U T.IL

YpoBeHb 3HEpProzaTpar MOXET CIYXHThb KPUTEpHEM TSDKECTH M HaNpsHKEHHOCTH
BBIMONHAEMOW pPalbOThl, KOTOPBIi MOXKHO OINpPEACIUTh METOIOM TIOJHOIO Ta30BOr0 aHaIM3a
(yaurbiBaeTcs 00BEM TOTPEOJICHUS KHCJIOPOJA W BBIIENICHHE YIIIEKUCIIOro raza). C MoBBIIIEHHEM
TSOKECTH TpPyJa 3HAYUTENHHO TIOBBIINIACTCS TIOTPEOJICHHE KHCJIOPOJAa W KOIMYECTBO PAacXOmyeMOH
SHEPrUN.

Kaaccndukanus yciaosuii Tpyaa.

B coorBercTBMM ¢ rurumenmueckoi kmaccupukammer Ttpyma (P.2.2.013-94) ycrosus
mpyoa TIOApa3IeNioTcs Ha 4 Kiacca:

. — Onmumanvuvie - 00eCNeYMBAIOT MAaKCHUMAJbHYIO TPOM3BOJUTEIBHOCTh TpyAa H
MUHIMAJIbHYIO HATPSHKEHHOCTH OpraHm3Ma 4eJioBeKa.

OnruMarnbHele HOPMATHBBI YCTAHOBIICHBI ISl TAPAMETPOB MUKPOKIMMaTa U (HakTOpoB
TpynoBoro mporecca. [ns npyrux (akTopoB YCJIOBHO TMPUMEHSIOT TaKWe YCJIOBWS Tpyda, TpU
KOTOPBIX YPOBHHM HEOJArompusiTHHIX (PaKTOPOB HE MPEBBILIAIOT MPUHATHIX B Ka4eCTBE OE30IMacHBIX
ISl HACETICHUS.

II. — Jonycmumvie ycnoBust Tpya XapaKTepH3YIOTCS TaKUMH YPOBHSIMH (PAaKTOPOB CpeIbl H
TPYIIOBOTO TIPOIECCa, KOTOPhIE HE NPEBBINAIOT YCTAHOBJICHHBIX THTMEHHYECKHIMH HOpPMAaTHBAMH
IS pabovYux MecT.

N3menenuss (yHKIMOHALHOTO COCTOSHUMSI OpraHM3Ma BOCCTAHABIMBAIOTCA BO BpeMs
peTJIaMEHTHPYeMOr0 OTJbIXa WM K Hadaly CJEIYIOImEed CMEHBI, OHH He JIOJDKHBI OKa3bIBaTh
HeOJIaronpusiTHOE BO3JEHCTBUE B OMDKadIlieM, U OTAAJIEHHOM NEpHOZE Ha 3/10pOBbE paboTaloIIero
WIN €T0 MOTOMCTBO.

Ill. Bpeonwvie ycnosus mpyoa XapakTepu3yIOTCS YPOBHSAMH BPEIHBIX IPOW3BOJICTBEHHBIX
(aKTOpOB, TPEBBHIMIAONIMMH TUTHEHAYECKAE HOPMATHBBI M OKA3BIBAIOIMIMMHU HEOJIAaronpusTHOE
BO3/ICHCTBHE HA OPraHW3M padOTAarOIEro WWIM €ro NoTOMCTBO.

IV. Oxcmpemanvuvie  ycnosus mpyoa XapaKTEePU3YIOTCSI TaKUMU  YPOBHSIMHU
MPOM3BO/ICTBEHHBIX (DPAKTOPOB, BO3/IEICTBHE KOTOpPBHIX B TeueHHe paboueil cMeHbl (W e€ 4acTu)
co31aéT yrposy JUid OKU3HH, BBICOKMM pHCK BO3HHMKHOBEHMS TSXKENBIX (OPM  OCTpPBIX
NMPOIIAKTAYECKUX TIOPAKSHHUM.

[TepBrie 2 K1acca COOTBETCTBYIOT O€30MACHBIM YCIIOBUSM TPY/a.

Bomnpocs! u 3ananus:
ba3oBb1i1 ypoBeHb

3aganue 1. Paccumnrath TpeOyeMyro MPOUW3BOAUTENIHLHOCTh IO BO31YXY BEHTWIALMH JIs

JaHHOTO MoMeteHust. JlaHHbIe I pacyeTa B3sATh U3 TaOJHIIBI 3.
Tabauya 1 — Bapuanmsi 3a0anuil

Ilpennocnennss

Iocnennsa
Jnuna A, M widbpa mHdpa

mudpa mudppa lnpuna, B, m Beicota, M




1 8 1 7 2,7
2 9 2 6 2,8
3 8 3 5 2,6
4 7 4 6 2,5
5 6 5 7 3,0
6 5 6 6 2,9
7 7 7 5 2,8
8 9 8 6 2,7
9 8 9 7 2,6
0 7 0 6 2,5

IIpumeuyanme. J[lns onpenenenust TpeOyemMoll  NPOMBBOAMTEILHOCTH — HEOOXOAMMO
paccuMTaTh JiBa 3HAYCHUS BO3JIYXOOOMEHA: MO KPATHOCTH M TI0 KOJMYECTBY JIFOJCH, TOCIE Yero
BBIOPATh OOJIbITIEE U3 ITHX JABYX 3HAYCHHMIL

Pacuer Bo3yxooOMeHa TI0 KPATHOCTH:

L=n-S:h,
rae L — TpeGyeMast POM3BOMIEIbHOCTD [IPUTOYHOM BEHTHISLIN, M>/d;
N — HOpMHUpyeMasi KpaTHOCTh BO3JyXO00OMEHa: JIJIsl )KWIBIX MoMelnenuid N = 1, ays oducoB N = 2,5;
S — WomAIb TOMEIEHHS, M~
h — BeIcOTa MOMEILEHYS, M;
PacueT BO31yX000MeEHa M0 KOJIMYECTBY JIFOJICH:
L=N- LHOpM’
rie L — TpeGyeMast IpOM3BOIHMTEIHOCT NPHTOYHOM BEHTIIIMHN, M /d;
N — xommyecTBO JITOAEH;
L/iop — HOpMa pacxoia BO31yXa Ha OJIHOTO 4eJIOBEKa:

B COCTOSIHMH TI0KOs — 20 M°/u; pabora B oduce — 40 M/

npu EBHEECKOi Harpyske — 60 M /d.

PaccuuraB HeoOXOAUMBIH BO3MYXOOOMEH, BHIOMpaeM BEHTWIATOP WWIM MPUTOYHYIO
YCTaHOBKY COOTBETCTBYIOIICH MPOU3BOIUTEIIHHOCT W.

3ananue 2. PacdeT onmacHOCTH MOPaKEHUS EKTPUIESCKHM TOKOM

[TpoBecTH pacyeT ONACHOCTH TIOPAKEHHS DJICKTPUYESCKUM TOKOM NPU BO3HUKHOBEHHH ITIaTOBOTO
HATPSKCHKS, €CJIM IaHBI: PACCTOSTHUE 0 3a3€MIIUTEIISI X, TUIl TPYHTA U TOK 3aMBbIKaHHS Ha
3emunto. JlaHHbIE U1 peICHUsT 3aJ1aui B3sTh M3 TaO bl 4.

Tabauya 4
[Tocnenusas mudpa Tum rpysra [Ipennocnenuss Paccrosmue no Tok 3aMbIKaHUA
nmdpa mppa mmppa | 3a3eMIUTeN X, M | Ha 3emMJmo |, KA
1 CYTJIMHOK 1 4 3
2 TICCOK 2 10 4
3 IJIMHA 3 20 10
4 Topdh 4 15 8
5 M3BECTHIK 5 16 9
6 CKaJIMCTHII TPyHT 6 8 5
7 CYTJIMHOK 7 9 3
8 MIECOK 8 10 6
9 TJIMHA 9 7 11
0 Topdh 0 25 12

IIpumeuanmne. [Ipu pacuere npumenseTcs GpopMmyna s ONpeAeNICHUs 1I1aroBOro

HaTIpsSHKCHUSA .
J;op dyep Jg-p(l 1)
Ul =22 x —2m% =27 %%,




1 2 kl 2)

rae |, — Tok 3aMBIKaHuA Ha 3eMIn0, A;

X1 — pacCTOSIHUE OT YEeJIOBEKa J10 30Hbl PACTEKAaHUSI TOKa;
X2 =a+ X1, roe a— QJiMHa I1ara 4eJ0BEKa,

L — YACIBHOE CONPOTHBIICHUE TIpyHTa, OM-M.

[ToBbIIIEHHBIN YPOBEHD

3ananue 1. PacueT ocBele HMsI B OMe 1€ HUM

Paccuurate oOmiee oOcBelleHHE TIOMEIICHMS, €CIM JaH pa3Mep TOMEINeHus — JJIMHa,
IIMpUHA W BBICOTA; PACCTOSHHE CBETWIBHHKA OT MEPEKPHITHS Np, BBICOTAa PacueTHOH NMOBEPXHOCTH
Haa mojoM h¢, a KOI(pOHIMEHTHI OTpaskeHHS TOBEPXHOCTH TOMEIICHHS CJICAYIOIIME: MOoToNKa [,
cren f., koapduimenT oTpaxkeHus pacyeTHOH NoBepXHOCTH [3,. BRIOpaTh THII CBETWILHUKA M THII
JIAMIIBI.

JlanHble 11 pelleHus 3a/1avM B3STh W3 TAOJMIBI 5 COrJIACHO TMOCTCAHEW U TIpeToce/THeH

mdpam mmdpa.
Tabnuya 2 — Bapuarnmol 3a0aHuil

ITocnennsasa

Pasmep [Ipennocnennss
HL?;I?i)I])f)aé;. TIOM EILEHUS Np. M e, mdpa mdpa B % B % ﬂp’%
1 10x10x5 2 05 1 50 30 10
2 12x12x5 15 0,2 2 55 25 8
3 12x12x6 2,2 0,3 3 45 28 15
4 10x10x3 2,4 0,2 4 35 30 9
5 8x8x3 2,6 04 5 54 24 11
6 10x10x4 28 0,25 6 53 22 12
7 12x12x4 3 0,35 7 52 20 13
8 10x10x3,5 2 05 8 48 32 9
9 12x12x3 15 0,35 9 46 15 8
0 8x8x3,5 18 0,2 0 38 26 7
[Tpumeuanue. OnpeaessieM pacye THbIM CBETOBOI MOTOK 10 hopmyJie:
_E, k-S-z
J N . 77 !

rae @, — CBETOBOM IIOTOK OJHOI'O CBETWIHHMKA, JIM;

k; — koaddument 3anaca, szpPIH[/IMéleM paBHbIM 1,5;

S — womaaer MOMeIeHsI, M”,

Z — kod(pduImeHT, YYHWTHIBAIOIIMKA OTHOIICHHE CPEIHEH OCBEIICHHOCTH K MHWHMMAJILHOM, IS
JFOMMHECTICHTHBIX JIaMT paBeH 1,1.

E,, — HOpMupyeMasi OCBEILEHHOCTD, JIK.

Cnucok JuTepaTypbl, pe KOMEHAyeMbI i K MCII0JIb30 BAHUIO 110 IAHH O TemMe
OcHoBHas1 JIUTe paTypa:
1. Pricun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HEIESATEILHOCTH DJIEKTPOHHBIN
pecypc : yuebHoe nocooue / C.JI. S6mounrkos / FO.C. Peicun. - Capatos : Aii [Tu Op Meawua, 2018.
- 122 c. - Kanra saxomurcs B 6a3zoBoit Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOTPaHUICHO
2. Coxkono, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTh KU3HEACATEIHHOCTH TIPH
OKCIUTyaTalldd CHUCTEM U COOPYKCHHI BOJOCHAOKEHMSI M BOJAOOTBECHUS DJICKTPOHHBIA PECYpC :
VYuebnoe nocobue / JI. U. CokonoB. - be3onacHoCTh KU3HEAESITEILHOCTH TPU 3KCIUTyaTalu
CUCTEM U COOpYXEHH BojpocHaOxeHus u BopoorBeaeHus1,2023-09-10. - Mockaa : Mudpa-



Nwxenepus, 2018. - 136 c. - Kaura Haxogurcs B npemuym-Bepcun DbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMIUIIPOB HEOTPAaHUYCHO

JlonoJiHUTeIbHAS JIUTepaTypa:

1. Benog, C. B. be3onacHoCTh XKM3HEICATEIHHOCTH | 3aIIUTa OKPYKAIOIIECH cpe/ibl (TeXHOoChepHas
6e3omacHocTh) : yueOnuk / C.B. benos. - M. : FOpaitr, 2012. - 682 c. - (bakanaBp. bazoBsiii kypc). -
Ha yuye6nuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emiuisapos |

2. DKojiorust U O€30MaCHOCTD JKU3HEAESTEILHOCTH : yueh. mocooue s By30B / [Kpusorenn JI. A.,
Mypageii JI. A., Poesa H. H. u ap.] ; non pexn. JI. A. Mypasbs. - M. : OHUTU, 2000. - 448 c. : .

- bubmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUISIpOB HEOTpaHIMIEHO

HNuTepHeT-pecypebl:
1 http//window.edu.ru/ — enuHOE OKHO JOCTyIA K 00pa30BaTEIbHBIM pecypcam
2 http//biblioclub.ru/ — 5BC «YHuBepcureTcKas OUOIMOTEKA OHIANHY.
3http://catalog.ncstu.ru/ — 3eKTPOHHBIN KATAJIOr ACCONMAIMN SJIEKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBeqieHnid 1 opranmaimii CKOO
4 http//www.iprbookshop.ru — 9BC.

S https://openedu.ru — OTKpbITOE 06pa3oBAHUE

TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

IMPAKTUYECKOE 3AHATHUE 5. ONPEJAEJIEHUE U35BITOYHOI'O JABJIEHUSA
OT B3PbIBA B PE3YJIbTATE ABAPUMU.

Ieab 3aHATHA: HAYYUTHCS ONpPEAENATh W30BITOYHOE JABJIEHHE OT B3pbIBAa B pe3yJbTaTe
aBapuM; yMETbh: OPraHM30BbIBATh U IPOBOJUTH MEPONPHSTHS IO 3aluTe paboTaroUMX U HACEICHH
OT HETaTHUBHBIX BO3JCHCTBUM YPE3BbIYAMHBIX CUTYyalUN,

3HaTh. OCHOBHbIE  BUIbl IIOTCHIMAJbHBIX ONACHOCTEM W HMX IIOCJIEICTBHSI B
npo(heCCHOHANIBHON AESATEIBHOCTH U OBITY, IPUHLMIIBI CHIDKCHHMST BEPOSTHOCTH MX peasn3alyu.

3HaHuA M yMe HHS, IPHOOpeTaeMble CTYICHTOM B Pe3YyJIbTaTe 0CBOCHHUA TeMbI
3HaTh: OCHOBBI 0€30MACHOCTH JKU3HEAEATEILHOCTH, Tele(OHbI CITyXO0 CraceHus

YMeTh: OKa3aTh NEPBYIO MOMOILb B UPE3BbIYANHBIX CUTYalMAX, CO3/1aBaTh 0€30MAaCHbIE YCIOBHSA
peammaimy npoeCCUOHANTBHON JesaTebHOCTH HanMernoBanrne (HhOpMHpPYEMbIX KOMIICTCHIIHIA

Baanern: MNPAKTUICCKUM ONLITOM TIOAJACPKAHUA 0e30macHbIX yCJIOBPIﬁ KIMBHCACATCIBHOCTHU

Kon dopmyUpoBKa

VK-8 Crioco0eH c03/1aBath U TIOJICP)KUBATh B TIOBC ETHEBHOM )KM3HU U B
po(hec CHOHATBHOM IESTETFHOCTH O€30TIaCHBIE YCIOBUS JKU3HEIEATETEHOC T TSI
COXPAHEeHHs! IPUPOIHOM Cperbl, 00ecTIeueH s yC TOMIMBOTO Pa3BUTHS O0IECTBa,
B TOM YHCJIC IIPpH YI'PO3€ U BO3HUKHOBCHUU YPE3BbIYAUHBIX CHU

AKTyaJbHOCTh TeMbl. B-HacTosiiee BpemMs XUMUYECKUE TMPEANPUSITUS  SBISIOTCS
BBICOKOPHEPrOHACKIIIICHHBIMU  NIPOM3BOJICTBEHHBIMU OOBEKTAMH, aBapHMd HAa KOTOPBIX HMMEIOT
Ype3BbIUAHO TsDKENble TMOCHEACTBHUSA [ TepcoHana, OOOpYIOBaHWSA, 3[aHHil, COOPYKEHHH H
OKpYyXaloleh cpeapl. OKCIUlyaTallsd TaKuX TPEANpPUITHM B TEPBYIO Ouepellb JOJDKHA
OCYIIECTBIIITBCS TaKuM OOpa3oM; YTOOBI BIMSHHE HAa OKpPYXAIOLIyI0 Cpely M 4esloBeKa ObLIO
MUHUMAJIbHBIM. [Ipu 3TOM OCHOBHOE BHMMAaHHE JOJDKHO OBITH YAEJICHO TMOBBIIICHHIO YPOBHA
0€30MacHOCTH Ha MPOM3BOJICTBE.

TeopeTHnyeckas 4acThb
[Ton ycToHYMBOCTHIO PabOTHI MPOMBIILUIEHHOTO OOBEKTa MOHMMAIOT CHOCOOHOCTH OOBEKTa

BBITEKATh YCTAHOBJICHHbIE BHIbI TPOAYKIMM B 00bEMax M HOMEHKJIAType, IpelyCMOTPEHHbIX
COOTBETCTBYIOUMMHU  IUIAHAMHM  yCJIOBWSIX  upe3BbluaiHoW  curyampm  (YC), a  Taxke



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

NPUCTIOCOOJICHHOCTh 3TOr0 00BbEKTa K BOCCTAHOBIICHUIO B Ciydae MoBpekacHus. /s oObeKToB, He
CBSI3aHHBIX C  TPOM3BOJCTBOM  MAaTEPHUAIBHBIX IIEHHOCTEHW (TpaHCNoOpTa, CBS3H,  JIMHHIA
ANieKTponepead U T.I.), YCTOWYMBOCTH ONpEJEsIeTCs CIOCOOHOCTBIO OOBEKTa BBHINOIHITH CBOU
¢bysxmm. Ilog ycTOMYMBOCTBIO TEXHMYECKOM CHCTEMBbI TIOHUMAETCS BO3MOXHOCTh COXPaHEHUs €IO
paborocnocooHocTu mipu YC.

B3pbIB - upe3BbIuaiHo OBICTpPOE BbIAEIICHHE SHEPIHM B OTPAaHUUEHHOM OOBEMeE, CBSI3aHHOE C
BHE3aIMHbIM H3MEHEHHEM COCTOSIHMSI BEIIECTBA U CONPOBOXKIAMOLIEECs 00pa3oBaHMEM OOJIBLIOTO
KOJIMYECTBA CIKATHIX Ta30B, CIIOCOOHBIX MPOM3BOJUTH MEXaHMIECKYIO padoTy.

J1n1st B3pbIBa XapaKTEpHbI CIEAYIONIME OCOOEHHOCTH:

- OoJbIIIast CKOPOCTh XMMUYECKOTO MPEeBPALICHIS;

- OOJIBIIIOE KOMMYECTBO Ira3000pa3HbIX MPOIYKTOB;

- MoOIIHOe Jpobsiiee (Opm3aHTHOE) EHCTBYHE;

- CWIbHBIN 3BYKOBOM 3(heKT.

[1poaOIKUTEIPHOCTh B3pbIBa COCTABJSIET BpeMs MOPsAKA 10° - 10° «. [TosTomy ero
MOIITHOCTh BEChbMa BEJIMKA, XOTS 3arachl BHYTPEHHEH SHEPIUM Y B3PhIBUATHIX BEILECTB U CMECEH He
BBIIIIE, YEM Y TOPIOYHX BEILECTB, CTOPAIOMIMX B OOBIYHBIX JJISI HUX YCJIOBHSIX.

[Ipu asamuse B3pHIBHBIX SIBJIEHWM pPAcCMATpPUBAIOT JABE Pa3HOBMIHOCTH B3pbIBAa: B3PBIBHOE
TOpPEHUE U JETOHALHMIO.

K mepBomMy OTHOCSAT B3pbIBbI TOIUIMBHO-BO3AYIIHBIX CMECEH (CMECH YIJIeBOJOPO/IOB, MapoB
He(DTENpOIYyKTOM, a TaKXKe CaxapHOW, MYYHOW, JPEeBECHOM M TMpouei IbUIM C BO3IAYXOM).
XapakTepHOl OCOOEHHOCTBIO TAaKOTrO B3pbIBA SIBISIETCS CKOPOCTH TOPEHUs MOPSJIKA HECKOIBKUX
COTEH M/C.

OTnMuuTe bHBIMM YE€PTaMU B3PbIBHOIO TOPEHUS SIBJSIIOTCA: PE3KUH CKA4yOK JaBJCHUA B
MECTE B3pbIBa, IEPEMEHHASI CKOPOCTh PACIPOCTPAHEHMS NPOLiECCa, U3MepsieMasi COTHAMHU METPOB B
CEeKyHIy U CpaBHUTEJIbHO MaJjo 3aBHCSALIAas OT BHEIIHWX YCJIOBMI. XapaKTep NEWCTBUsA B3pbIBA -
PEe3KHii yIap Ta30B MO OKPYXKAKIIEH cpejie, BBI3BIBAIONIMKA ApOOJeHHE M CHWIbHBIE ehopMalmn
NPEIMETOB HA OTHOCUTENILHO HEOONBIINX PACCTOSHUSX OT MECTa B3pbIBA.

Jletonaips - BecbMa OBICTpOE pa3joyKeHUE B3PbIBUATOrO BEIIECTBA (Ta30BO3/YIIHONW CMECH),
pacmpoCcTpaHAOLIeecs] CO CKOPOCTBIO B HECKOJIBKO KM/C M XapaKTepu3yolleecsi 0COOCHHOCTIIMY,
NPUCYIIMMH JTIOOOMY B3pbIBY, YKa3aHHOMY Bbille. JleToHalms xapakTepHa Uil BOCHHBIX U
NPOMBIIIUICHHBIX CMECEeH, HAXOIAIIMXCSI B 3aMKHYTOM OOBEMe.

JleToHatmsi mpeACTaBISET COOOM B3PbIB, PACTIPOCTPAHSAIONIMICS C MaKCUMAaJIbHO BO3MOXKHOM
UL JAHHOTO BellecTBa (CMECH) M JIaHHBIX YCIOBMK (HampuMmep, KOHIGHTpaIed cMecH)
CKOpOCTBI0, MPEBBIINAIONIEH CKOPOCTh 3ByKa B JTAaHHOM BEILIECTBE U M3MEPSAEMOI ThICSTYaMU METPOB
B CEKyHIy. B yclIoOBMAX [A€TOHAlMM JOCTUIAaeTCs MAaKCHMajbHOE pa3pyLIMTENIbHOE JACHCTBHE
B3pbIBA.

1. Orenka 30H BO3/A€HCTBHS B3PHIBHBIX MPOLIECCOB:

HaubonpummM pazpyiieHussM MpoAyKTaMu B3pbIBa M yIapHOW BOJHBI MOABEPraloOTCs 3/JaHusd U
COOpY)KeHMsT OOJNBLIMX pa3MEpOB C JIETKUMU HECYIIMMM KOHCTPYKIMSMH, 3HAYUTEIHHO
BO3BBILIAIONIMMICS HaJ TIOBEPXHOCTHIO 3€MJIM, & TaK)Ke HEMACCHBHbIE OecKapKacHbIe COOPYKECHHS
C HECYIMMU CTeHAMHU W3 Kuprua u 6etona. [logzemHble ke U 3ariiyOJieHHbIE B TPYHT COOPY>KEHHS
C JKeCTKMMHU HECYIIMMHU KOHCTPYKIMSIMU  00JIaJJal0OT 3HAYUTEJIbHOM CONPOTHBIIAEMOCTHIO
paspymiennmto. M3 BbIIIE  [NEPEYMCICHHBIX  [IAPAMETPOB  YAAPHOM  BOJHBI  PEILAIOLLUM
(XapaKTepu3yIOIIMM pa3pylieHre) SBISIETCS M30BITOUHOE JaBIICHUE.

Paspymennst monpa3aemnsitoTcs Ha TOJHBIE, CIIBHBIE, CPEIHUE U clla0ble.

[Tomubie paspymenus. B 3maHusix M coopyKeHUSIX OOpYIICHBI NMEPEKPHITHI U pa3pylleHbI BCE
OCHOBHBIE HECYyIMe KOHCTPYKIMH. BoccTaHoBnenne HeBo3MokHO. OOopynoBaHHMe, CpeacTBa
MEXaHm3alWl M Jpyras TEXHHKAa BOCCTAHOBJICHMIO HE MOMJIEkaT. B KOMMYHMKAIMOHHO —
srepretudeckux cetsax (KOC) umerorcest pa3pbiBel kaOelnel, pa3pyleHus y4acTKOB TPyOOIpoBO/IOB,
OIOp BO3AYUIHBIX JIMHUM SJIEKTpONepenay U T.IL

CunbHble paspylieHus. B 31aHMAX M COOpPY)KEHHSX 3HAUMTENIbHbIE AehopMali HECYIIUX
KOHCTPYKIIMH, pa3pylleHa Oojbllas 4acTh MEPEKPbITHA M CTeH. BoccTaHOBIeHHME BO3MOXKHO, HO



HeleJIecoo0pa3Ho, TaK KaK MPaKTUIECKU CBOAUTCS K HOBOMY CTPOUTEIBCTBY C HCIOIb30BAHUEM
HEKOTOPBIX, COXpPAaHMBIIMXCS KOHCTpyKimil. OOopyqoBaHMe UM MEXaHM3MBI OONbIIEH YacThIO
paspylieHsl U 3HAYUTENHLHO AcedopmupoBanbl. OTAeNbHbIE JETaId W Y3JIbI 00OPYHIOBaHUS MOTYT
OBITh HCNONB30BaHBl Kak 3amacHple yacTu. B KOC paspeiBel u gedopmaimy Ha OTAENBHBIX
y4acTKax MOA3EMHBIX CeTeH, JedopMali BO3AYIIHBIX JMHUNA 3JIEKTporepeaad U CBs3H, pa3pbIBbl
TEXHOJIOTMYECKHUX TPyOONpOBOIOB.

Cpennue paspylieHus. B 3MaHMIX W COOPYXEHHSIX pas3pylleHsl TJIaBHBIM 00pa3oM He
HECYyIe, a BTOPOCTEIICHHbIE KOHCTPYKIMH (JIETKWE CTEHBI, MEePETOPOJKH, KPBIIIHM, OKHA, BEPH).
BOo3MOXHBI TpelmMHBI B HAPYKHBIX CT€HAX M BBIBAJbl B OTJENbHBIX MecTax. [lepekpbiTus u
NOJIBAJIbI HE pa3pylleHbl, YacTh MOMEUICHUH NpUrogHa K OSKcIuTyaTalmu. J[isi BOCCTaHOBIICHMS
TpeOyeTcsl KaluTaJdbHBIi PEMOHT, BBINOJHEHHE KOTOPOrO BO3MOKHO COOCTBEHHBIMH CHIIAMHU.
OOGopynoBanne TpeOyeT KamuraiabHoro pemonra. B KOC 3HauuresnbHbie paspylieHus U
nedopMalyst 3JI€MEHTOB, KOTOpPble MOKHO YCTPAHUTh KaIUTAJIbHBIM PEMOHTOM.

Cnabpie paspymieHwsi. B 31aHMIX W COOPYKEHHMSX paspylieHa YacTh BHYTPEHHHX
NIEPETOPOOK, 3aTONHEHUS JIBEPHBIX W OKOHHBIX MpoeMoB. OOOpyJOBaHHE MMEET HE3HAUHUTEJIbHbBIC
nepopmamm. B KOC wumerorcs He3HauHWTENbHbIE pa3pylIeHHs] M TIOJIOMKH KOHCTPYKTHBHBIX
9NeMEHTOB. Jlii BOCCTAHOBJICHHMS 3JIEMEHTOB 3/1aHHI, COOPYXXEHMH, 00OpYyAOBaHMs, MOIYy4YMBILMX
cnabbie pa3pylieHus], KakK MpaBwWio, TPeOYyeTCsl TEKYIHA PEMOHT.
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Pucynok 1 — 3onbl nelicTBus B3pbiBa: |- JICTOHAIMOHHON BOJIHBL; Il-mponykroB B3peIBa; I1-
BO3/YILIHO- YAAPHON BOJIHBI.
[Tonzonsr: Illa -nmox3ona cwipHbIX pa3pymeHuis; 1116 - mog3oHa cpennrx paspymenuy; IIIB -
MO/I30HA CJIa0BIX pa3pylieHUA

Bonpocs! u 3aganus:
ba3oBbIil ypoBEeHb

[lo npuBeneHHONM METONMKH ONpPEAEIUTh WM30BITOYHOE JAaBJIEHHE OT B3pbIBAa B PE3YJbTATE
aBapuM Ha NPOMU3BOACTBEHHOM OOBEKTE COIJIACHO MCXOAHBIM JIAHHBIM.

MeToaMKA BLIITOJHEHH S 3a1aHNA:
1 ITonroroBurs JMCTHI hopmaTa A-4, 3aTIOJTHUTH IITAMIIBL.
2 Onpenerenre paanyca 30HbI JIETOHAIIMOHHON BOJHBI (30Ha I).

Boma I ¢ pamuycom |1 - 30Ha gelicTBuA J€TOHAIMOHHOM BONHBI B MpeleNax obJaKa
ra30BO3JIYIIHOM cMecH. XapaKTepH3yeTCs MHTEHCHUBHBIM JpOOSIMM JIeHCTBHEM, B pe3ysbTaTe

n=17.5--¥m3m , (m)



KOTOPOr0 KOHCTPYKIMHM pa3pylIaloTCcs Ha OTJENIbHbIE (pParMeHThl, paslieTalonmecs ¢ OONbIMMU
CKOpPOCTSIMU OT LIEHTpa B3pbIBa. Panuyc 3Toil 30HbI ompeensieTcs no gopmyse:

r7e: M- Macca B3pPhIBOONACHOTO BEIECTBA, 00Pa30BaBIIETO rA30BO3IYIIHYIO CMECH, (T.)
3 Ompenenenrie paJiiyca 30HBI JICHCTBUS TIPOAYKTOB B3phiBa (30Ha 1)
r2=l,7 . I‘l
4 CpaBHHMBas pacCTOSIHUE OT LIEHTpa B3pbiBa JO Ii€Xa C HAWIEHHBIMH pajuycaMu 30H, IO
tabuue 1 nemaeTcs BBIBOJ, MOXET JIM OKAa3aThCs IIEX B 30HE JCHCTBUS BO3IYIIHOW yIAaPHOH BOJIHBI
(3oHa III). [Tanee HaxoauM M30BITOUHOE JIaBJICHHE HA PACCTOSHUE OT IIEHTpa B3pbIBA O LeXa.
J51s1 3TOrO OmpeensieM OTHOCUTEbHYI0 BEJIMIUHE O (GopMmyle

kF=024-5
7
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5 Ilo tabmuue 1  ompenenurbs BO3MOXHYIO CTETCHb Pa3pyllCHUs 37aHUH, COOPYKCHHH WU
TpaHCIIOpTA.

6 Ilo Tabmme 2 OTPE/ICJIUTh BO3MOXHYIO XapaKTEepPHCTHKY TOpaKeHH dYeJoBeKa
JIEVCTBUEM BO3YIIHON YJApHOW BOJIHBI.

7 Pa3paboraTb MEpOnpusITHs, HATIPABJICHHbIE HA CHIDKEHHE MaTEpUANIbHBIX U YEJIOBEUECKHX
MOTEPh JIJISl COCEAHUX TIOMEIICHHUM, OKPYKAIOIIUX 3/IaHUN M COOPYIKEHHUIL
Tabmuia 1 — Bo3sMoXHbIe CTETIEHN pa3pyLIeHHUs SJIEMEHTOB 3/1aHUH, COOPY>KEHHIl U TpaHCTIopTa

HaI/IMGHOBaI-H/Ie, CreneHb 3arpA3HCHUA U M30BITOYHOE JaBJICHUC

AJICMEHTOB 00BEKTa CIWILHOE cpenHee ciaboe

klla Kre/ cM” klla Kre/ cMm” klla Kre/ cMm”

[TpompInieHHOE € 60-50 0,6-0,5 50-40 0,5-04 40-20 0,4-0,2
METaJUTHYECKUM HIH
JKeJIe300€ TOHHBIM
KapKacoM

MHorosraxgoe 50-40 0,5-04 40-30 0,4-0,3 30-20 0,3-0,2
aJIMMHUCTPATUBHOE C
METAJUTHYECKUM HIH
JKeJIe300€ TOHHBIM
KapKacoM

Kupra Hoe 30-20 0,3-0,2 20-10 0,2-0,1 10-8 0,1-0,08
MHOrosTaxksoe (3

aTaxka u oornee)

Kupmanoe onHo- u 35-25 0,35-0,25 | 25-15 0,25-0,15 | 15-8 0,15-0,08
JIBYX3TaKHOE

JlepeBsiHHOE 20-12 0,2-0,12 12-8 0,12-008 | 8-6 0,08-0,06

Ocrexiienne 3-2 0,03-0,02 2-1 0,02-0,01 1-0,6 0,01-0,06
MPOMBIIIICHHOTO U
SKWIOTO 3IaHui

Ocreknenre 13 6-3 0,06-0,03 | 3-2 0,03-0,02 | 2-1. 0.02-0,01
apPMHUPOBAHHOIO
CTEKJIa




IIpomblinIeHHOE €

METaJUIMY €CKUM

KapKacoM U KPaHOBBIM

000pyT0BaHHEM

rpy30H0bEMHOCTHIO

25-50 T

50-40 05-04 40-30

0,4-0.3 30-20 0,3-0,2

[Tocceinas gopora ¢

ac(aJlbTOBBIM U

O€TOHHBIM TIOKPBITHEM

3000 30 1000

10 300 3

Tabmma 2 — XapakTepucTHKa BO3YIIHBIX TOPAXXEHHH YeJoBeKa AeHCTBHUEM BO3IYIIHOW YaapHOH

BOJIHBI

Bun nopaxenus

XapaKTepUCTHUKU TOpaKEeHHS

Bemmuna m305I-TOYHOTO
JaBJICHUA

Jlerkue Jlerkast KOHTY3UsI, BpEMEHHasI TOTeps 20....40
CJTyXa, yIMObI ¥ BBIBUXH KOHEYHOCTEH (0,2-0,4)

Cpennne TpaBMBI MO3Ta C TIOTepeii CO3HAHMS, 40....60 (04...0,6)
TIOBPE’KACHUS OPraHoB ClyXa,
KPOBOTEUEHHS M3 HOCA U YIIIEH, CIIbHbIC
TIEPEJIOMbI M BBIBHXH KOHCUHOCTEH

Tsoxenbie CwibHasi KOHTY3Hsl BCETO OpraHm3Ma, 60....100
NOBPEXIeHNs BHyTpeHHux opranoB u mo3- | (0,6... 1,0)
ra, TSOHKEJNbIe TIEPeJIOMbl KOHEYHOCTEH,
BO3MOXXHBI CMEPTEJILHbIC UCXOJIBI

Kpaiire Tspkensie | [Tomydaemple TpaBMBI O4€Hb YaCTO NPH- > 100 (1,0)

BOJAT K CMECPTCIILHOMY HCXOOY

Bapuanrsl 3a7aHuii K IpaKTUYECKOM paboTe

Bapu- BemecTBo, | Macca,M, T r°m HaumenoBanme sneMeHTa 00bEKTa

aHT B

1 byran 25 300 [TpoMBITIIIEHHOE € METaJUTNY €CKUM
KapKacoM

2 [Tpoman 50 350 MHOrosTa’kHoe aJIMHHICTPATUBHOE C
METaJUTMIECKUM KapKacoM

3 Metan 75 400 [TpoMBIIIIIEHHOE € ’K€J1e300€ TOHHBIM
KapKacom

4 [leuran 100 450 MHOrosTa)KHOEe aJIMHUHHCTPATHUBHOE C
KeJIe300€ TOHHBIM KapKacoM

5 OraH 125 500 Kupranoe TpexstakHoe

6 AneTwicH 150 550 Kupranoe nByXaTa)XHOE




7 byrwien 175 600 KwuprraHoe oiHO3Ta)kHOE

8 OTwieH 200 650 JlepeBsiHHOE

9 [Tpormton 225 700 [TpoMBITIIIEHHOE € METaJUTNY €CKUM
KapKacoM U KPaHOBBIM 00OpPY/I0BaHHEM
rpy30moabeMHOCThIO 25-50 T

10 bemson 250 750 [TpoMBIIIIIEHHOE € METAJLINY €CKUM
KapKacom

11 Tomyon 275 800 MHOrosTa)KHOe aJIMHUHHCTPATHUBHOE C
METaJUTIMIECKUM KapKacoM

12 Byran 275 850 [TpoMbIIIIEHHOE € JKE€J1e300€ TOHHBIM
KapKacoM

13 ITponan 250 900 MHOrosTakHoe aJMUHHCTPATUBHOE C
KeJIe300€ TOHHBIM KapKacoM

14 Metan 225 350 Kuprmanoe TpexstaxHoe

15 ITenran 200 300 KuprmuHoe nByxaTakHoe

16 OraH 175 450 KuprraHoe o1HO3Ta)kHOE

17 Armuresneq 180 400 JlepeBsiHHOE

18 byrwrien 125 550 [TpoMBITIIIEHHOE € METaJUTNY €CKUM
KapKacoM U KPaHOBBIM 00OpPY/I0BaHHEM
rpy30MoAbeMHOCTBIO 25-50 T

19 [Tpormnen 100 500 [TpoMBIIIIIEHHOE € METAJLINY €CKUM
KapKacom

20 OTwieH 75 650 MHOrosTa)KHOEe aJIMHUHHCTPATHUBHOE C
METaJUTIMIECKUM KapKacoM

21 bemson 50 600 [TpoMBINIUIEHHOE C YKeJIe300ETOHHBIM
KapKacoM

22 Tomyon 25 750 MHoOrosTaxHoe aJMUHHCTPATHBHOE C
KeJIe300€ TOHHBIM KapKacoM

23 byran 50 700 Kupmmanoe TpexsraxHoe

24 [Tponan 25 850 Kupmmanoe aByxsTaskHoe

25 Merau 100 800 KuprraHoe o1HO3Ta)kHOE

26 [Tenran 75 900 JlepeBsiHHOE

27 OtaH 150 800 [TpoMBIIIIIEHHOE € METaJUTNY €CKUM
KapKacoM U KPaHOBBIM 00OpPY/I0BaHHEM
rpy30M0AbeMHOCTHIO 25-50 T

28 AneTwieH 125 850 IIpoMBIIIUIEHHOE C METAJUTMYECKUM
KapKacom

29 OTwieH 90 650 MHoOrosTa>kHoe aJIMUHHCTPATHBHOE C
METaJUTIMIECKUM KapKacoM

30 bemson 60 600 [TpoMBITIIIEHHOE € 7KEJIe300€TOHHBIM
KapKacoM

[ToBbIIEHHBIN YPOBEHD
1.TlepruucuTh 30HBI pa3pyIICHU U AaTh UM KPaTKYIO XapaKTEepUCTHKY.
2. Kakue akTopbl BIUSIOT HAa YCTOMYMBOCTH (PYHKIMOHUPOBAHMSA O0BEKTa SKOHOMUKH B UC?
OmnpeneJienne U30LITOYHOTO aBJIe HUSI B3PbIBa
PaccuuraTh m30BITOYHOE TaBICHUE B3PHIBA, MPU 3TOM BEIIECTBO, PACUETHYIO TEMIICPATYPY
tp , °C, cBOOOnHBIN 00BEM TOMeIeHust Vg, M3, Maccy M, Kr B3ATh W3 TaOmummel 13. MomsipHyro
Maccy BeUIeCTBa B3SITh M3 CIPAaBOYHMKA COMIACHO XUMMUecKod Qopmyne. MakcumaabHoe
napieHue B3pbiBa Ppa mpuHaTh 900 klla, HauanmpHoe paBnenuwe Py mnpuaate 101 «Ila.
Koaddummenr y4acTus TOPIOYETO BO B3pbIBEZ = 0,3;
KO3((UIIMEHT, YIUTHIBAIOUIMI HET€pPMETUYHOCTh IOMEIIEHUS W HeaJuabaTHYHOCTH Ipolecca
ropenws, K, = 3.
Ipumeuanue : 30bITOUHOE TaBIICHUS B3pbIBA OMpeaesieTcs o Gopmyse:




mz 100 1
AP:(Pmax_Po)ivp ‘C K

rne Pmax — MakCHUMAajbHOE JaBJICHUWE B3phIBA CTEXMOMETPUYECKOM CMECH WIM BeLIeCTBa B
3aMKHYyTOM 00OBbeMe, MOXKHO MpuHATH paBHbIM 900 klla;
Py — HauanprHoe maBienve, npuanMvaeM 101 klla;

m — macca JIBX, kr;

Z — K03(p(PULIME HT y4acTuUs TOPIOYETO BO B3PBIBE;

V. — cBOOOIHBIN 00BEM IIOMEIIEHHS, M3;

Cer — CTEXHOMETpHUECKasi KOHIICHT ALl BEIECTBa;

M — MonsipHasi Macca, KI/KMOoJib;

P rn — INIOTHOCTD Ta3a WIH [Apa BEIECTBA [IPH PACUETHOH TeMIIepaType, Kr/m®
Tabmma 3 — BapuaHrsl 3aganuit

Ilocnenuss IIpeanocnequss
mdpa ﬁn@pa BEIIECTBO t,, °C LFI/I(II)lpa mn)(:i[)pa V,, M m, Kr
0 M30IIEHTaH 30 0 12 10
1 MEHTaH 35 1 10 5
2 TV TUIIOBBIN 3up 25 2 8 6
3 alleToOH 32 3 14 8
4 OyTaHoJI 45 4 11 12
5 STAHOMI 50 5 7 9
6 rekca 60 6 6 11
7 rernTaH 61 7 9 15
8 W30MPONUIOBBIA CIIUPT 62 8 13 7
9 Oymunanerar 55 9 14 13

Cnucok JuTepaTrypbl, pe KOMEHAyeMbI il K MCII0JIb30BAHUIO 10 IAHH O TemMe
OcHoBHasi JIMTe parypa:

1. Pricun, FO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTb KU3HEACATEIHLHOCTH DIICKTPOHHBIH
pecypc : yuebHoe nocooue / C.JI. S6mounrkos / FO.C. Peicun. - Capatos : Aii [Tu Op Meawua, 2018.
- 122 c. - Kanra saxomurcs B 6a3zoBoit Bepcun DBC IPRbooks. - ISBN 978-5-4486-0158-3,

AK3EMIUIIPOB HEOTPaHUIECHO
2. Cokomnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HEIEATEILHOCTH TIPH

AKCIUTyaTalldd CHUCTEM U COOPYKCHHI BOAOCHAOKEHMSI M BOAOOTBEJCHUS DJIEKTPOHHBIA PECYpC :
VYye6noe nocodue / JI. . CokonoB. - be30onacHOCTb JKM3HEIEATEILHOCTU MPH AKCIUTyaTaln
CHCTEM U COOPY)XeHHH BojocHaOeHus u BogooTBeneHns,2023-09-10. - Mocksa : Mndpa-
Wwxenepust, 2018. - 136 c. - Knura Haxonurces B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sK3eMIUIIPOB HEOTPaHHICHO

JlonoTHUTEILHAA JIUTEepaTypa:

1. benos, C. B. be3omacHocTh KM3HEACATEIBHOCTH M 3allUTa OKpYXAloleh cpelbl
(rexnocepnas OezomacHocTh) : yueOnuk / C.B. benos. - M. : FOpaiir, 2012. - 682 c. -
(bakamaBp. ba3zoBsiii kypc). - Ha yuebnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sk3emmripoB |

2. DKoJjiorus U 0€30MaCHOCTh JKU3HEICSTSIILHOCTH : yueO. nocooue 1iis By30B / [Kpusorenn /[I. A.,
Mypageii JI. A., Poesa H. H. u ap.] ; mox pexn. JI. A. MypaBss. - M. : KOHUTH, 2000. - 448 c. : w
- bubmmorp.: B Tekcre. - ISBN 5-238-00139-8, sk3eMIUISIpOB HEOTpaHUYEHO

HNuTepHeT-pecypebl:



1 http://window.edu.ru/ — enmHOE OKHO JOCTYyIa K 0Opa3oBaTEIbHBIM pecypcam

2 http//biblioclub.ru/ — 5BC «YHuBepcureTcKas OHOIMOTEKA OHIAWHY.

3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOT ACCOMMAIMN JICKTPOHHBIX OHOIMOTEK
yueOHbIX 3aBeaeHuil u opranmaimii CKPO

4 http//www.iprbookshop.ru — 9BC.

S https://openedu.ru — OTkpeITOe 06pa3oBaHye

TEMA 3. BE3SONACHOCTb TEXHUYECKUX CUCTEM.

IHNPAKTUYECKOE 3AHSATHE 6. OB EOBMEHHASA U MECTHASI BEHTUJIAALIUA

Hennb 3aHATHSA: HAYYUTHCS ONPENEIATH HEOOXOMWMBIH pAacXoi TPHTOYHOTO BO3AyXa M
KpPaTHOCTh HOTPEOHOr0 BO31YyXO00OMEHA IMOMEILICHHUs, HEOOXOIMMYIO MOLIHOCTB 3JIEKTPOJBUraTEes
BEHTWIATOpa, obOecreunBaroniero 3hQeKTUBHyI0 paboTy OOpTOBOrO OTCOCA BBIACISIONIUXCS U3
BaHHBl Ta30B JUI1 3a/JaHHOTO TEXHOJNOTHYECKOTO TpOLecca, MOIIHOCTh 3IEKTPOABHIaTEIs
BEHTWIITOpA, obOecreynBaromero 3GQeKkTUBHyI0 paboTy BBITSKHOIO 30HTA, YCTAHOBJICHHOTO HaJ|
3aJJaHHbIM HUCTOYHHUKOM IIbIJICTAa30BBIACICHUA,

3HATh. OCHOBHbIC BHbI IIOTCHIIMAJIbHBIX OIacHOCTEM u Hnx ocCJIC ACTBUA B
npo(heCCHOHATIBHOM JIeSATENFHOCTH M OBITY, PUHLMIIBI CHIDKCHHSI BEPOSATHOCTH UX PEajM3alyH.

3HAHUSA M yMe HUS1, TPpHOOpe TaeMble CTYAEHTOM B pe3y/bTaTe 0CBOCHHS TeMbl
3HaTh: OCHOBBI 0€30MACHOCTH JKU3HEACSATEILHOCTH, TeIe(OHbI CITyXO0 criaceHus

YMeTh: 0Ka3aTh NIEPBYIO MOMOILL B UPE3BbIYANHBIX CUTYalMAX, CO3/1aBaTh O€30MACHbIE YCIOBHS
peammBaimy npoeCCUOHANTBHON JesaTebHOCTH HanMernoBanrne (HhOpMHpPYEMbIX KOMIICTCHIIHIA

Baaaers: MPAKTUICCKUM OIIBITOM IIOAJACPKAHMA 0e30IacHbBIX YCJ'IOBI/II\/’I KMBHEACATCIBHOCTHU

Kon dopmyUpoBKa

VK-8 Crnioco6eH co3/1aBath U IOAEPKMBATh B IOBCEIHEBHOM )KM3HU U B
po(hec CHOHATBHOM IESTETFHOCTH O€30TIaCHBIE YCIOBUS JKU3HEIEATETEHOC T TSI
COXpaHEeHHs MPUPOIHOM Cpeibl, 0OecTIeUeH s YC TOMYUBOTO pa3BHUTHs O0IIECTBa,
B TOM YHCJIE IPY YIPO3€ U BO3HUKHOBEHUU YPE3BbIYANHBIX CU
AKTyaJbHOCTh TeMbl. OCHOBHBIM HampaBJeHHEM B pabOTe MPOMBINUICHHBIX MPEINpUsTHIA

SBJIIETCA BBIMYCK MPOMYKIMM BBICOKOTO KayeCTBAa IMPU CHIKEHHUU TPYAOEMKOCTH U MEHBIIHMX
3aTpaTax MaTepHaioB. OTO MOXET OBITh JOCTHUIHYTO TIOBBIIICHHEM TEXHUYECKOrO YpPOBHS
MPOM3BOJICTBA KaK IyTEM CTPOHUTEIHCTBA HOBBIX U PEKOHCTPYKIMU JCHCTBYIOIIMX CTapbhIX LIEXOB,
TaK ¥ IyTeM O3JIOpOBJICHUS YCIOBMU TpyAa 3a CUET MOJCPHM3AIMA MECTHOW M 00IIe00MEHHOM
BeHTWIAIWH. [l03TOMY M3yueHue JAaHHOW TEMbl aAKTYaJbHO.

TeopeTHnyeckast 4acTh

Benrwriipss — OpraHM30BaHHBI M PETYJIMPYEMBId BO3YXO0OMEH, 00eCTieYHBaOIIHIA
ylaJeHue W3 TOMEILEHHs BO3]yXa, 3arpsA3HCHHOTO BpPEIHBIMM MPUMECAMHU (ra3aMH, Napamu,
MbUTBIO), U MOJAYy B HETO CBEXKETO BO3/1YXa.

[To cniocoOy momauu B MOMEIIEHHE CBEXKETO BO3JyXa U YAAJCHHIO 3arpsi3HEHHOTO CHUCTEMBI
BEHTWISIIMM TIOAPA3JCISIOT HA €CTECTBEHHYI0, MEXAHWYECKYI0 M CMelaHHyro. [lo HazHaueHuro
BEHTWIHIIMS MOXET OBITH 00I1Ie00MEHHON U MECTHOM.

PACUYET HOTPEBHOT' O BO3AYXOOBMEHAIIPHA
OBl EOBMEHHOM BEHTUJISILIAU

MeToauka pacuerta

[Ipn o0O0mICOOMEHHON BEHTWIALMK TIOTPEOHBI BO31YXOOOMEH OMPENENISIOT W3  YCJIOBUS
yaaneHus W30BITOYHOW TEIUIOThl W pa30aBlieHUs BPEIHBIX BBIACICHUNA CBEXKHM BO3JYXOM JI0
JOMYCTUMBIX ~KOHUEHTpamwil. [IpeaenbHO JOMyCTUMBIE KOHIGHTPAIMM BPEAHBIX BEIIECTB B
Bo3ayxe paboueit 30HbI yctaHaBmmBaloT 1o ['OCT 12.1.005-88. CCBT. OOmme caHuTapHO-
THTHCHIYIECKre TPeOOBaHMS K BO3yXy pabodueii 30Hpl U TMTHCHMYECKAM HOPMATHBAM.

KommyecTBo BO3ayxa, KOTOpOE HAIO TOAATh CUCTEMOW BEHTWISAIMU ISl TOTJIONMICHUS
M30BITOYHOI TEIUIOTHI B oMeleHn L BeraucnsieTcs mo gopmyre:
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1)

rae Q,;; — MOBITOYHOE KOIMYECTBO TEIUIOTHI, KJ[XK 4; ¢ — TemwioeMKocTh Bo3nyxa, Jx/kr-K; ¢ = 1,2
k/Lx/kr-K; p — IVOTHOCTH BO3AyXa, kv ot yo — TEMIepaTypa BO3JyXa, yAalieMOoro u3
NOMEILEHNs, NPUMHUMAETCsl PaBHOM TeMIiepaType Bo3lyxa B paboueil 3oHe, t ,, — TemmepaTypa
IPUTOYHOro BO3ayXa, °C.

PacuerHoe 3HaueHHe TeMIEpaTypbl NPUTOYHOIO BO3AYyXa 3aBUCUT OT reorpaduieckoro
pacrioNoXkeHus npeAnpusTyst; st MOCKBBI €€ puHiMarorT pasHoit 22,3°C.

Temnepatypy Bo3ayxa B paboueil 30He mnpurMMaroT Ha 3...5°C BblE pacyeTHON
TeMIepaTypbl HAPY>KHOTO BO3]1yXa.

[110THOCTH BO3yXa, MOCTYNAOIIETO B MOMEIIECHHUE:
p=— @
273 +t,,
N30pITOUHOE KOMMYECTBO TEIUIOTHI, TOJUIeKAIIed yHOaJeHHI0O W3  MPOW3BOJCTBEHHOTO
TIOMEIICHMSI, OMPEICIIIOT TI0 TETUIOBOMY OaJlaHCy:
Q us6 — 2Q np ~ Z:Qpacxy (3)

rae 2Q ,, — TEIWIOTa, NOCTYNAoMAs B IOMEUIEHHE OT Pa3IMYHbIX MCTOYHUKOB, KJDK/4, XQ puex -
MIOTEPH TEIUIOTHI B IOMEIICHAN Yepe3 KOHCTPYKIMHU 3aaHui, KJ[K/4.

K OCHOBHBIM HMCTOYHMKAM TEIUIOBBIACICHHI B MPOM3BOACTBEHHBIX MOMEIICHUSX OTHOCSITCS:

1. Topsiumie IOBEPXHOCTU 00OpyAOBaHus (TIeYH, CYyIIMIbHBIE KaMepbl, TPyOONpoBOAbI U AP.)

2. O0opymoBaHUE C MPUBOJIOM OT 3JIEKTPOJIBHTaTEICH,

3. ComHeuHast paauarys

4. Tlepconan, paboTaroLii B TIOMEIIEHUY,

5. PazniaHble ocThIBatoIMe Macchl (METaI, BOAA U Jp.)

[TockonbKy mepemaj; TeMIEpaTyp BO3JyXa BHYTPH M CHAPYXXH 3JaHWS B TEIUIBIA MEPHOA ToJa

He3Hauure bHpld (3...5 °C), To mpu pacueTe BO3AYyXO0OOMEHAa MO M3OBITKY TEIUIOBBIICICHUN

MOTePH TEIUIOTHl Yepe3 KOHCTPYKIHMHM 3/IaHHA MOKHO HE YUYWTHIBaTh. [Ipy ATOM HEKOTOpOe

YBEJIMUECHUE BO3/1yX000MEeHa OJIArONPHSTHO BIMSET HA YCJOBUSI TpyJda paboTarolmx B HauOolee

YKapKye THU TEeIUIOoro mepuoaa rofa.

C yuetom mokeHHoro (opmyna (3) mpuHAMAET CIICTYIOINMA B

Qu36: ZQ np (4)
B HacTosilieM pacdeTHOM 3ajJaHuM M30BITOYHOE KOJIMYECTBO TEIUIOTHI OMPEACISIETCS TONBKO C
Y4eTOM TEIUIOBBIICIICHHI JICKTPOOOOPYI0BaHUS W PaboTaroIero rnepcoHaa:
Zan :Qa.o. + Qpa (5)
rae Q,, - Temwlora, BelAeNseMas Ipu pabore snekTpoasuraresneil odoopynosanus, kx/4, Q, —
TEIUIOTa, BhIAesIeMas paboTaoIIM riepcoHanoM, KJx/a
Temora, BeIgEsIeMast JIEKTPOABUTATEISIMU 000PYIOBAHNS

Q,.,=3528 3N, (6)



rae [ - KO(DUIMECHT, yIUTHIBAOIIMA 3arpy3Ky OOOPYIOBAaHMS, OJHOBPEMEHHOCTH €ro paboThl,
pexum pabotsr; f=0,25... 0,35; N — o011ast ycTaHOBOYHAsI MOIHOCTH 3JIEKTPOBUraTese, KBT.
Temiora, BeIesIeMasi paOOTAFOIINM [IEPCOHAJIOM :
Qp =n 'Kp ' (7)

rae N — 4ucio paboraronux yenoBek; K, — TeIUIoTa, BblAeIsieMas ONHMM 4eJoBeKoM, KJ[x/d,
NPUHIMAETCsl paBHOW Tpu Jierkoil pabore 300 x/lx/4, mpu padore cpenseit Tshkectu 400 xJlx/g;
npu Tspkeson padore 500 k/Dx/u.

Pacxon mpurouHOro BO3myXa, M/, HEOOXOIUMBIH IS TOJI/IePIKAaHMST KOHIICHTPAIMU BPETHBIX

BCHICCTB B 3aJIaHHBIX IMPCACIaX:
G

L, :W’ (8)

oa
rae G — KOIMYECTBO BBIAEIAEMBIX BPEJHBIX BEILECTB, MI/U, (9 — KOHLEHTpalWs BPeIHbIX BEILECTB
B yAISIeMOM BO3JyXE, KOTOpasi He JOJDKHA TPEBBIIATH MPEAEIIbHO TOMYCTUMYIO, MI/M>, T.¢. (| yo <
Qnox; Onp — KOHIEHTPALWA BPEJHBIX BEIIECTB B IIPUTOYHOM BO3JYXE, Mr/nm®,
qnp < 013qy0. (9)
Omnpenenenre MOTPEeOHOTO0 BO3yXO0OMEHa.

s onpenenenuss moTpeObHOro Bo3ayxooOMeHa L HeoOXOommMo CpaBHUTH BeNMYWHBI Li u
L2, paccunrannsie 1o dopmynam (1) u (8) u BEIOpaTh HAMOONBILYIO U3 HHUX.

KpaTrHocTh BO31yX000MeHa, 1/4:

g-"L, (10)
Vi
rae L — norpeGHbIii BO3ayX000MeH, Mg/q;VC—BH}ITpeHHI/Iﬁ CBOOOIHEIH 00BEM IIOMEIIEHIS, M
KpatHocTh BO3myxooOMeHa moMernieHnid oObI9HO coctaBisieT oT 1 no 10 (Oonbmme 3HaveHHUS
JUIS  TIOMEIICHHH CO 3HAYMUTCIILHBIMU BBIICJACHUAMM TEIUIOTHI, BPEIHBIX BEIICCTB HIN
HEOOJBIIMX TI0 00BEMY).
Jlyist MammHO- ¥ MPUOOPOCTPOUTENLHBIX IIEXOB PEKOMEHIyeMasi KPaTHOCTh BO3yXOO0OMeHa
coctaBiageT 1...3, 18 JMTEHHBIX, Ky3HCYHO-TIPECCOBBIX, TECPMHUYCCKHX IIEXOB, XHMHYCCKHX
npomBoncTB — 3...10.

PACUET MECTHOM BBITSAKHON BEHTHJISAIINA

MecTHast BBITSDKHASI BEHTWIAIWS TpeIHA3HAYCHA JJIA YAAJICHHS 3arpsS3HEHHOTO BO3/IyXa
HETIOCPEICTBEHHO OT UCTOYHUKOB OOPA30BaHMS BPETHBIX BBIICIICHHIL

MecTHbIE OTCOCHI B 3aBHUCHMOCTH OT TEXHOJIOTHMECKOTO Mpoliecca U 000pPYAOBAHUSI MOTYT
OBITH BBITIOJIHCHBI B BHJE TOTYOTKPBITHIX KOHCTPYKIMH (C OTKPBITBIM TPOEMOM ), BHYTPH KOTOPBIX
HAXOJATCSl WCTOYHUKH BPEJIHBIX BbIeeHMA. K MECTHBIM OTCOCAaM OTHOCSITCSI BBITSDKHBIC IIKA(BI,
YKpPBITUA U T.IL. Pa3immyaroT OTKPBITHIE OTCOCHI, HAXOASIIMECS 3a NpEAeIaMy UCTOYHUKOB BPEIHBIX
BBIJICJICHUI (BBITSDKHBIE 30HTBI, OOPTOBBIE OTCOCHI U T.IL), W MOJHOCTHIO 3aKPBITHIC, SBISIONIMECS
COCTaBHOM YaCThIO KOXKyXa MAaIlMHbI WIHM armapaTa, UMEIONIHE OTBEPCTHE WIM HEIUIOTHOCTH IS
NOCTYIUICHUST Yepe3 HUX Bo3ayxa (OapaOaHbl 11 OUUCTKH JIMTHS, IPOOWIKH U T.IL).

IIppy MecTHOM BBITSDKHOM BEHTWDILMA OTCOC JOJDKEH paclolaratbCs Ha  JIMHUU
pacnpocTpaHeHuss TOTOKa. Tak Kak 3((GeKTUBHOCTH BcachiBaHUS OOpATHO MPOMOPIFOHATHHA
PACCTOSIHHIO OT OTBEPCTHS, OTCOC JOJDKEH OBITh MaKCHMAJIbHO TNMPHOIDKEH K UCTOYHHKY BPEIHOTO
BBIZICJICHUS, YTOOBI O0ECTeYWTh MAaKCUMaJIbHOE YJaBJIMBaHWE BpeAHbIX BblAeneHuil. [Ipu
MPOEKTUPOBAHMM MECTHBIX OTCOCOB CIIEAYeT YYMUThIBATh, YTO YJAJSEMBbId BO3AYX HE JIOJDKCH
NPOXOAUTH Yepe3 30Hy AbIXaHus pabdodyero nepcoHaia U KOHCTPYKIHS OTCOCAa He JODKHA MEIIATh
pabore. Ilpu momade mpuTOYHOrO BO3AyXa BOJM3M MECTHOTO OTCOCa JO/DKHA OBITh HCKITIOUCHA
BO3MOKHOCTh pa3AyBaHUs BPEIHBIX BBIICICHUN TIO MPOM3BOICTBEHHOMY IOM EIIEHHIO.

MeToaunka pacueTa 60pPTOBBIX 0TCOCOB
boproBbie 0TCOCHI yCTaHABIMBAIOT TJaBHBIM 00pa3oM Yy TPOM3BOACTBEHHBIX BaHH,



NpECTaBISIIONMX COOOM OTKPBITHIE pe3epByaphl, Yallle BCEro YETHIPEXYroJbHOM (hopMBI,
HAIOJIJHEHHBIE Pa3HOTO pojia pacTBOpaMH. BpeaHble BeliecTBa W3 MPOM3BOJCTBEHHBIX BaHH MOTYT
BBIJICTATHCS B BUE NAPOB KUCJIOT, LIEJIOYEH U Pa3IMUHBIX Ia30B.

Haubonee nelicTBEHHBIM METOJOM 3alIUTHI MEPCOHATa OT BPEIHBIX BBIICIICHUIN SBISICTCS
MOJIHOE YKphITHE BaHHbI. OJHAKO 1O TEXHOJIOTMYECKMM COOOpa)keHHSIM 3TO BO3MOXKHO KpaiiHe
penko. bonbioe pacnpocTpaHeHue MOMYYWIM OTCOCHI B BUIE ILEIN.

[Tpunimmn paGoTsl GOPTOBOrO OTCOCAa COCTOMT B TOM, YTO BCAachlBaeMbl € OOJBILOH
CKOpPOCTBIO Yepe3 Y3Kyl0 3a00pHyl0 IIejdb OTcOca BO3AYyX OOpa3yeT HaJ 3€pKajoM pacTBopa
CWIbHYIO TOPM3OHTAJIbHYIO CTpPYIO, KOTOpasi COMBAaeT C BEPTHKAJBbHOTO IyTH BBIOpAchIBaeMble W3
pacTBOpa ra3bl M KaIUId M 3THM 3aCTaBJsI€T OCHOBHYIO MaccCy Kallellb yIacTb OOpaTHO B BaHHY, a
ra3bl U OCTAJIbHbIE KaIUIM YBJIEKAIOTCS B OTCOC.

["opm3oHTanmbHASE CTPYS OOPTOBOrO OTCOCAa OBICTPO OCia0EBaeT C yHaJeHUEM OT 3a0OpHOU
IIeJY, TO3TOMY OJHOOOPTHBIM OTCOC NeNaroT TOJNBKO INpH IIMpuHE BaHHbl He Oonee 600 mm. Ha
Oosee IIMPOKMX BaHHAX YCTAHABIMBAIOT OTCOCHl C JIBYX IPOTHBOIOJIOKHBIX CTOPOH BaHHBI
(nBYOOpTHEIE).

B 3aBucumocTH OT THNAa BaHH NPUMEHSIOT MECTHBIE OTCOCHI C IIEJIbIO BCACHIBAHUS B
TOPM3OHTAJIBHOM IUIOCKOCTH (onpokuHyThle) (puc. 1, a, 6, B, T) U B BEpPTHKAJIbHOW IUIOCKOCTH
(mpocThie W OOBIYHBIE) (puc. 1, A, €), KpoOM€ TOro WCIONb3yIOTCA OOPTOBBIE OTCOCHI C
nepeyBkoi (puc. 1, B, T).

BopToBbIe 0TCOCHI pacroyaraioT Mo JJIMHHBIM CTOPOHAM BaHH.

[Ilens GoproBoro orcoca 0053aTeNIbHO OJDKHA OBITH pacrojoXKeHa K Kparo BaHHbI. BeicoTy
nieau 6oproBoro orcoca npuHMMaroT B mpenenax 100 mwm, BeicoTy mienu caysa - 0,0125 mmpuHbt
BaHHBI, HO HE MEHEE 5 MM.

KommaecTBO BO3IyXa (M/4), yIaIseMoro GOpPTOBBIMH OTCOCAMH 03 TEpEIYBKHU C IIEIBIO
BCAChIBaHUS B TOPU3OHTAILHOW WIM BEPTHKAJIbHOI IUIOCKOCTH, CJIEAYET ONPEeATh Mo GopMyIe:

V =1400 - (0,53 i+ HY*BLk kkkkKk, (11)
B+ L At t 1 2 3 4
rje B - BHyTpeHHsIsl IMpUHA BaHHBI, M;
L - BHyTpeHHsIsI JIMHA BaHHBL, M;
H-paccTosiHue OT 3epKajla pacTBOpa 10 00pTa BaHHBI, M;
K, - Kod(hdHIMEHT, YYUTHIBAIOIMHA DPAa3HOCTh TEMIIEPATYP PaCTBOpa W BO3JyXa B NOMELICHUA

(Tadmn. 2);

K, - Ko3HIIHEeHT, YIUTHIBAIOIIMA TOKCHYHOCTh M MHTCHCHBHOCTH BBIJCJCHHS BpPEIHBIX BEIICCTB
(Tadmn. 2.3);

k, - xoodduuuenr, yumrsBaronmii tun orcoca (k, =1 mms nByboprosoro; ki = 18 mma
0JTHOOOPTOBOTO);

Ky- xoadduimeHT, yJIMTHIBAIONWMIA BO3AYIIHbIC TepeMemmBanusi pactBopa (K, = 1 0e3
nepeMelrBanys; NMpyu Hajamaun Gapboraka Ko =1,2);

K3 - k03(hdHIMEeHT, YIUTHIBAIONMIA YKPBITHE 3epKajia pacTBOpa MoriaBkaMu (TIpH OTCYTCTBHH - K3
=1, npu ykpeiTin mapukamu Kz = 0,75);

K4 - kO3pUIIMEHT, YYUTHIBAIONMIA YKPBITHE 3€pKajia IMEHHBIM CJOEM IyTeM BBEICHHUS 00aBOK
ITAB (npu orcyrcTBuM - K4 = 1, npu nepemenmBanm - K4 =0,5).



bes nepeoysru

C nepedyeroii

Pucynok 1 — CxembI 0OPTOBBIX OTCOCOB: ONPOKHHYTHIE (a, B - IBYOOpTHBIC; O, T -
OJTHOOOPTHBIE); OOBIYHBIC (/1 - ABYOOPTHBIN, € - OTHOOOPTHBIN)
Tabmma 2 — KoadduimeHr ydeTta pa3HOCTH TEMIEpaTyp pacTBOpa U BO3yXa B MOMEIICHAN

At, °C K,, At, °C K, At, °C K,

0 10 30 147 60 1,94

5 1,03 35 1,55 65 2,02

10 116 40 163 70 2,10

15 124 a5 171 75 218

20 131 50 1,79 80 2,26
25 1,39 55 1,86 - -

Ta6mma 3 — KoaddrueHT ydeTa TOKCMIHOCTH W MHTEHCUBHOCTH BBIJICJICHUS BPEIHBIX BEIIECTB

['pyrma BanH (Tab1. 8) 1 2 3 4 5

K 2 1,6 1,25 1 05

Ta6J11/1ua 4 —Y,Z[GHBHOG KOJIMICCTBO BPCAHBLIX BCIHICCTB, YAATIACMBIX MCECTHBIM OTCOCOM OT
TaJIbBAHMYCCKUX BAaHH, I'PylIlbl BaHH U PCKOMCHAAIMN TI0 OYUCTKE BbIGpOCOB

TexHOMOrnuecKuil MporecCc HAHECEHUS Omnpenens | Makcumais | ['pyrma Croco6
No rajbBaHMYECKHUX TIOKPHITHA fo1ee HOE BaHH OYHUCTKHU
- BEULIECTBO | KOJIMYECTBO Armma
/1 2 Merto
, T/(M°-C) « | parhr*
A *
1 2 3 4 5 6 7
DNeKTpoxXuMHUIeckasi o0paboTka METaJUIOB B
pacTBOpax, COIEPKAIINX XPOMOBYIO KHCIJIOTY B| XPOMOBBI
1 |konuenrpampm 150...350 r/n, mpu cwie TOKa| 174 10 1 2 1,6
o6onmee 1000 A (xpomupoBaHME, aAHOJHOE| aHTHIPUIT
AKTUBHMPOBAHWE, CHITHE MEJU U AP.)
To ’xe, B pacTBOpax, COAEpPKALMX XPOMOBYIO) XpoMOBEI
o |KHCTOTY B KOHLEHTpAIMH 30...60 /7] i 2 2 5 16
(9MeKTpOTONMPOBAHUE  ANIIOMUHMS, CTald | ’
AHTHAPULT
Ap.)
To ke, B pacTBOpax, COACPKAIIUX XPOMOBYIO
kucaory B KomreHrpampm 30...100 r/n, mpy XpOoMOBBI
3 |cwie Toka wmenee 500 A (aHOZMpOBaHME 71 1 3 2 1,6
aJIOMUHUSI ¥ MarHueBBIX CIUIABOB W JIp.), a| aHTHUIPHUI
TaKKe XUMUYECKOE




Xumpnueckass o0paboTKa CTaju B pacTBOpax

N . XpOMOBBI
4 |XPOMOBOH KHCIIOTBI M €€ COICH Tpu i 55.10° 4 16
t > 50 °C (maccuBammsi, TpaBliCHWE, CHSITHE AETHIpHT
OKCHJTHOW TUICHKH, HATIOJIHCHHC
Xumnueckas 00paboTka  MeTaioB  B| XpOMOBBI
5 [pacTBOpax XpOMOBOW KHCJIOTHI M €€ COJICH TpH i 0 5 -
t <50 °C (ocBeTnenue, maccuBamys U ap.) AHTUIpUL
DJeKTpoxumMudeckasi 00paboTKa B pacTBOpax
IIEeJI0Y U (anomHOE CHITHE niamMa,
6 |oOesxupuBanue, Jyxenue, IuHKoBamume B| lLllenous 11 2 2:6
IIENIOYHBIX ~ DJICKTPONIMTAX, CHATHE OJIOBa,
OKCHITUPOBAHKE MEIH, CHATHE XpoMa U JIp.)
XuMudeckast o0paboTka  MeETaioB B
pacTBOpax IWIeJoYd (OKCHIMPOBAHUE CTallH,
XAMHYECKOE TIOJIMPOBAHUE ATFOM MHFI,
7 |PpIXVICHHE OKAJMHbI HA THTaHE, TPABJICHHE
QTIOMUHMS, MarHusl M MX CIUIABOB U JIp.) TPH
TeMInepaTtype pactBopa, °C:
6omee 100 [lenoun 95 2 2,6
menee 100 [lenoup 55 3 2,6
Xummdeckass 00pabOTKa METauioB, KpoMme
aJIOMUHKSI M MarHusl, B PacTBOpax IIEJIOYH
8 (XumMmgeckoe 00e3KMpUBAHUE, HEUTpaM3AIMS
U JIp.) TP TeMIepaType pactBopa, °C:
6onee 50 lenoup 0 4 -
Menee 50 lemnoup 0 5 -
KanmupoBanue, cepeOpenue, 3omodenue u| [{nanucts
9 |aneKTpoXHUMHUYIECKOe JI€KaIMpOBaHUE B 71 55 2 4
IMAHUCTHIX PacTBOpax BOJIOPOT
[{vHKOBaHWE,  MEIHEHME, JaTyHUpoBaHUE, | [{nanucThI
10 |xumugeckoe JeKarpoBaHUE, i 15 2 4
aMaJlbraMHUpPOBaHUE B IIMAHUCTBIX PAacTBOPAx BOJIOPOJT
Xummnaeckas 00paboTka METaJUIOB B 3aCTBOpax, | PTOpHCTHI
11 |conmepkammx GTOpUCTOBOAOPOTHYIO KHUCIIOTY U i 20 2 3
ee Conm BOZIOPOT
XuMudeckast o0paboTka  MeETaioB B
KOHLICHT PUPOBaHHBIX XOJIOJTHBIX | XJOpUCTHI
12 |pa30aBrneHHBIX HarpeThIX pacTBoOpax, i 80 3 3
CONEPXKANMX COJNISTHYIO KHCJIOTY (TpaBiieHHe,| BOIOPOI
CHATHE IIIaMa H JIp.)
Xummdaeckass 00paboTka METauloB, KpoMe Xo10pHCTH!
13 |CHATHS LMHKOBOIO M KaJMHEBOIO MOKPBITHS, B i 3.10% 5 3
XOJIOHBIX PACTBOpaX, COAEPXKAILMX COJSHYIO
KUCIIOTY B KOHIeHTparmu a0 200 r/n BOALOpO
OnexkTpoxumuyeckas o0padoTka METajIoB B
pacTBOpax, COIEpKAIMX CEPHYI0 KHUCJIOTY B
koHieHrparmu ~ 150..350  r/m, a  Takke Cepras
14 |xumpgeckas 06pabOTKa B KOHIEHTPUPOBAHHBIX eoTa 7 2 1,6
XONOAHBIX W pa30aBICHHBIX  HATPETHIX
pacTBOpax (aHOMpOBaHME,

AIIEKTPONOIMPOBAHUE, TPABJICHUE U T.JI.)




15 ([(Mengnenue, JyKEeHHE, LIMHKOBAaHUE U Cepmas
Ka/IMMPOBAHUE B CEPHOKHCIBIX PACTBOPAX Mpu| . 0 5 -
t < 50°C, a Taxke XUMHYECKas aKTUBALS
16 | Xummaeckas 00paboTKa  METalioB B
KOHIIEHT PUPOBAaHHBIX XOJIOAHBIX u
pa30aBIeHHBIX HarpeThIX pacTBOpax, Doccpopiia 6-10" 3 1,6
colepKaImx optodocdopHyro KHCJIOTY A Kuciiora
(pocaTupoBanre u np.)
17 |Xumnueckas 0o0paboTka  METalioB B
KOHIICHTPHPOBAHHBIX HATPETHIX pPACTBOpAX H
ANEKTPOXUM MY ECKAS obpaboTka Bl b
KOHIICHTPHPOBAHHBIX ~ XOJOMHBIX  PacTBOpAX, ocopra 5 2 1,6
COleprKaIIHX optodochopHytO KHCJIOTY| A Kuesora
(xummueckoe TOJIMPOBAHUE AJIFOM MHYS,
ANIEKTPONOJIMPOBAHUE CTaJM, MEIH U AP.)
18 | Xummaeckas o0paboTka METaJUIOB B
pa30aBIICHHBIX PACTBOPAX, COACPKAIIIX a30THYIO)
KHUCJIOTY (OCBETJICHME AaTIOMUHMS, XUMHYecKoe| A30THas
CHITHE HUKEIIl, TpaRICHE, JCKAIMPOBAHE Me/y KHCIIoTa 1
MacCUBAIWS | JIp.) MPU KOHIICHTPAIMH PaCTBOPA, OKCHIBI
/i aszora
6omee 100 3 3 5
menee 100 0 5 -
19 |HuxempoBaHue B XJIOPUIHBIX gaCTBOan npu | Pacteopu
IUIOTHOCTH TOKa cBhIlEe 1 A/nMm MBbIE -1 )
conmt 15-10 1 1,6
HUKEJIst
20 | To e B cynb(aTHBIX pacTBOpax PacTtBopu
MBIE COMU 3-10 2 1,6
HUKEJIst
21 |MenHeHue B STWICHIMAMHHOBOM DJJICKTPONHTE | DTWICH- 0 4 )
JTMaMUH
22 |KagmupoBanwe W JIy)KeHHE B KHCJIBIX Deron 0 4 i
ANIEKTPONIUTaX ¢ J00aBKOM (eHoIa
23 |Kparmienue B aHWIMHOBOM KpacuTene AHWwmH 0 4 -
24 |TIpomBbIBKa B TOpsiYe BOJE Bona 0 5 -
25 |besBpeaHble TEXHOJIOTMYECKHE TMPOLIECCHI TPH
HAJIMYMM  HETPUATHBIX — 3aIlaXxOB, HAaIpUMeD, - 0 4-5 -
aMMuaka, Kies ¥ Jp.

*MeTtoasl 0uuCTKH: 1 - aOCOpOIMOHHBIH; 2 - (IWIHLTpaIyS.

**Tunpl ammapaToB O4MCTKA: | —  ¢uibTpbl-TymMaHoynoBuren OBI-T (kopnyc u3
turana); 2 — ¢uwibTpbl-TyMaHoynoBuren OBI-C  (kopnyc w3 crtamm); 3 -  QuwibTpsl-
tymaHoynoBuresu ®BI'-T ¢ opomaemoii npuctaBkoii; 4 - ¢uwibTpbl-TyMaHoynosurean OBI-C-11;
5 - Hacapounblil puwisTp THIa BIITHUWOT; 6 - cemapatopsl, BcTpanBaeMble B 00OPTOBOI OTCOC.

Beibop  BeHTWIITOpa  MPOM3BOAWTCS € Y4eTOM  HEOOXOOMMOro  Hamopa |
MPOM3BOAHTEITLHOCTH.
[Torpe6Hast MomHOCTH (KBT) Ha Bally NIEKTPOIBHUIaTeIsl pacCUUTHIBAETCS 10 GopMyIie:
VAP

= ! (12)
3600 -102 -77; -1 ¢



rae V- npou3BOAUTEILHOCTD, Mg/‘{;
AP - nanop, Ila;

n7a - KI1J Benrwisatopa (0,6...0,85);
N¢ - K nepenauwn (0,9...1,0).

MeToauka pacueTa BBITSKHBIX 30HTOB

BEITSKHBIE 30HTHI YCTaHABIMBAIOTCS HAJ OOOPYAOBAaHHEM C YCTOMYMBHIM KOHBEKTHBHBIM
MOTOKOM, a TaKkKe HaJ TBULIIMM W Ta30BBLACIAIONIM oOopynoBaHueM. C TIOBEpXHOCTH
WCTOYHMKA BPEIHBIX BBIJICIICHUH, IMEIONIETO TEMIepaTypy BBIIIE TEMIEpPaTypbl aTMoc(ephl exa,
MOJTHIMAETCSl KOHBEKTHMBHBIA TIOTOK, OOYCJIOBJICHHBI Pa3HOCTHIO IUIOTHOCTEW HATPETHIX U
XOIIOAHBIX TA30B WIM MApOB. DTHU TMOTOKU 3aXBATHIBAIOT YACTHIBI MMBUMM, MAPHI U 00pa3yrolmecs
ra3bl ¥ YHOCST MX BBEPX OT HATPETOW TIOBEPXHOCTHL.

Ha puc. 2. moka3zaHa cxema 30HTa ISl YJIaBJIMBaHUS BPEIIHBIX BbLICNICHUNA. D(PPEKTUBHOCTH
paboTHl BBITSDKHOTO 30HTA 3aBHCUT OT KONMUECTBa yAamsieMoro Bo3nyxa L um ckopoctm W
OTCAaChIBaHU CMECH Ta30B M TOHKOJUCTIEPCHOM MbUTM (CpaBHEHHME C PEKOMEHIOBAHHOM W ISt
OMPE/ICJICHHOM  Tpymmbl  BPEIHBIX  BEIIECTB), a TakkKe OT pacCTOSHUS  30HTA  OT
TEeIUIOra3oIbUIEBbIIEISIOMIEH MOBEpXHOCTH H M yriia pacKpbITHs 30HTa a (00bIHO o < 60°).

Hcroynnk
*BPEIHBIX
B b €/ICH Hil

!31\5
|

Pucynok 2 — Cxema BBITSKHOTO 30HTa

DKCTIepUMEHTAILHO OMpPE/ICTICHO, YTO ONTHUMAaIbHAsl BBICOTA YCTAHOBKH pabOvero ceveHus
30mTa OT McToynnka jpomkHa ObiTh (0,2..04)D, (Dy,=113/F,; - OKBUBAJICHTHBIH JHAMETP

MCTOYHMKA BBIACICHIHA, M2, Fuq - IUIOMALb TOBEPXHOCTH MOCIHeAHero, M2). IIpu ycTaHOBKe
BBITSDKHBIX 30HTOB Ha BbicoTe (04...0,8)D,(; HeoOxommmo B pacueTHyro (opmyny (13) BBOIHTH
KO(Q(HIMEHT, XapaKTepr3yIONMid TIOABIKHOCTH BO3/yXa IOMEIICHWsA. Y CTaHOBKA 30HTA HA
pacctosamn 6omee 0,8D .y, (Tpu JIFOOBIX pacxomax BO3/yXa) COMPOBOXKIAETCS HEPAIMOHAJILHBIM
PEKUMOM C YACTHUYHBIM YJIABIMBAHHEM KOHBEKTHBHOH CTPYH M COMYTCTBYIONMX ra3oB Mcxoms m3
NPAaKTHYECKHX JIaHHBIX Ta0apuUTHbIE pa3Mepbl 30HTA (IUIMHA W MIMpWHA) NpuHMMaroTcs Ha 0,2 M
OoIbIIIe pa3MepOB UCTOYHNKA BPETHBIX BBIJCIICHUM.

OddexTuBHas pabora L (M3/q) BBITSDKHOTO 30HTa O00ECIMEYMBACTCS TPU  PacXoje
yIaIsieMOro BO3lyxXa OT TEIUIOra30MCTOYHHKA:

L = (43 H/ Dy, +065) -Q"*D*°E,E,, (13)

rae E, - TonpaBoYHbIN KO3(QGUIMEHT Ha MOJIBIKHOCTH BO3/YyXa IOMEILCHUS;

E . - monpaBouHbI KOI(GHUIIMEHT HA HAIMYKE Ta30BOM COCTABISIONICH B KOHBEKTHBHOM TIOTOKE;
Q - KONMIMIECTBO KOHBEKTUBHOM TETUIOTHI, TEPSEM O UCTOYHUKOB TEIUIOra30BbIJIEJIC HUI:



Q = 267F,At"°, (14)
rac At - PAa3HOCTL TEMIICPATYP HCTOUYHHKA BPCIHBIX BBI,Z[CJ'ICHI/Iﬁ H BO3JyXa pa60qero IIOMCIICHMA,
°C.

Kospdrme nr £, MOXHO ONPENEINTh IO TpapuKy Ha pUC. 3 3aBUCMMOCTH OT CKOPOCTH
JABIDKCHUA BO3JyXa B IIOMCLICHUM W, U napaMeTpaA.

K,

54 1
4 2
341 3

4
2 5

J f 1 T
02 04 06 08 10 WM

Puc. 3. ITonpaBounsiii kodpdume ar K, Ha MOABWKHOCTH BO3ayXa B oMmenieHnn npu A: 1 -
20;2-10;3-05; 4-0,38; 5-0,25; 6 -0,19

. Dy [Q
40 [0 "

3Has 3HaueHUe koo duimenra £, u3 Tadm. 2.6, MoxxHO HalTH Ko durmeHt £ .
Tabmia 6 — 3HaueHus kodpduimerTa £, B 3aBUCEMOCTH OT E,

E, 1 15 2,0 2.5 3,0 3,5 4,0
E, 1.2 1.23 1,27 13 133 1,37 14

B 3aBucuMocCTH OT KJ1acca OMAaCHOCTH BBIICIISIOIINXCS Ta30B JTOJDKHO MEHATHCS 3HAUCHUE
CpeaHeH CKOPOCTH B IUIOCKOCTH NPHEMHOIO CE4eHHs 30HTa W, (M/C), onpenenseMoi 1o opmye:

W, =L/F (16)

¢lin 1
2
rae Foour - iomans ceyenus 30uta, M°, Faor = AB.
PexoMeHnoBaHHasE CKOpPOCTh OTCOCa BO3AyXa I  Pa3IHMIHBIX
npescTaBieHa B TaO. 7.

BpEIHBIX BEUIECTB

Tabmmia 7 — PexomMeHIOBaHHAasi CKOPOCTH OTCOCA BO3AYyXa JUIS Pa3jMYHBIX BPEIHBIX
BEIIICCTB
['pymma BemecTs IIIK, mr/m® W, m/c
| - Ype3BBIUAIHO OMACHBIC <01 1,75..20
Il - oco00 omacHbie 01..10 15...1,75
Il - ymepenHo onacHble 1,0...100 10..15
IV - Mmano omacHeie Bonee 10 0,75...10

Br160p BeHTWIATOpa MPOMZBOIUTCS C y4€TOM HEOOXOIUMOrO HAIopa W MOIIHOCTH.
[TorpebOnas monHOCTH (KBT) Ha Baty aneKTpoaBUraTelsi pacCUuThiBaeTcs 1o popmysie 12.



Bomnpocel u 3ananus:
ba3oBbIil ypoBEHb

3ananmue 1. «PacyeT moTpeOHOTO BO31yX000MeHA NPH 00111e 00MEHH O BEH THIISIIIM D).

PaccunraTh HEOOXOMUMBIN pacXo]] PUTOUYHOTO BO3IYXa M KPATHOCTH TIOTPEOHOTO

BO3/1yX000MEHa MOMEIICHHS.

ITopsiioK BBINOJSHEHUS 3aJaHUS.
O3HAKOMHUTHCS C METOIUKOM.
Br1Opath 1 3ammcaTh B OTYET UCXOAHBIC JaHHbIC BapuaHTa (cM. Tabi1. 1)
Brinonmsure pacyer 1o BapuaHry.
Omnpenesmrs MOTPEOHBIN BO3yX000MEH.
CorocTaBUTh PAacCUMTAHHYIO KPAaTHOCTh BO3JAYXOOOMEHa C PEKOMEHIYEMOH M CHeaTh
COOTBETCTBYIOIIMA BBIBOJI.
6. IloamicaThk OTYET M CATH MPETIOABATEIIIO.
Tabmma 1 — Bapuanrel 3ananmif. «Pacuer nmorpeOHOro BO3ayxooOMeHa IpH 0011e00MeHHON
BEHT WIS LD

SUENCECE S

I'abapurHeie | YcTanoBou| Ywucio Kareropus HanmenoBanue |Kommuectso| ITJK
pa3Mephl 1iexa, Hast paboraro TSDKECTH BPETHOTO BBIJICJIIEMOI| BPEIH

c% M MOIIHOCTG |  TIMX paboTHhI BeICCTBA 0 BPEJIHOTO | Oro
g < | gl = obopynoBa BeleCTBa, | BEIeC
Cg = s § Husg, KBT MI/4a TBa

= ) 3

= =] M
01| 100| 48 | 7 190 100 |Jlerkas AneToH 20000 200
02| 100 48 | 7 180 200 |Cpenmneit TskecTH |AUETOH 30000 200
03| 100| 48 | 7 170 300 |Tsxenas AneToH 40000 200
04| 100 48 | 7 160 100 |Jlerkas aleToH 50000 200
05| 100 48 | 7 150 200 |Cpenneit TskecTu |AUeTOH 60000 200
06| 100| 48 | 7 150 300 |Tsxenas AnieToH 20000 200
07| 100| 48 | 7 160 100 |JIerkas AneToH 30000 200
08| 100| 48 | 7 170 200 |Cpenneii TsKECTH | AICTOH 40000 200
09| 100| 48 | 7 180 300 |Tsaxenas AneToHn 50000 200
10| 100 48 | 7 190 400 |Jlerkas AneToH 60000 200
111 80 | 24| 6 20 50 [Jlerkas JlpeBecHas TbLUTb 50000 6
12| 80 | 24| 6 30 60 |Cpenneii TspkecTu |JlpeBecHas IbUTb 60000 6
13| 80 | 24| 6 40 70  |Tsoxenas JlpeBecHas TbUTb 50000 6
141 80 | 24 | 6 40 70 | Tsokemas JlpeBecHas TbLTh 80000 6
151 80| 24 | 6 60 90 |Cpenneii Tskectn |JlpeBecHasl MbLIb 90000 6
16| 80| 24 | 6 70 100 |Tsoxenas JlpeBecHas TbLTh 100000 6
17| 80 | 24 | 6 80 110 |Jlerkas JlpeBecHas TbLTh 110000 6
18| 80| 24 | 6 90 120 |Cpenneit TsoxecTu |JIpeBecHas mbuTh 120000 6
191 80| 24 | 6 100 130 |Tsoxenas JlpeBecHas TbLTh 130000 6
200 80| 24| 6 100 140 |Jlerkas JlpeBecHas TbLTh 140000 6
21| 60 | 12 | 4 1 10 |Jlerkas A3p0301b CBUHIA 20 0,01
22| 60 | 12 | 4 12 15 |Jlerkas A3p03011b CBUHIA 30 0,01
23| 60 | 12| 4 13 20 |[Jlerkas ABp030J1b CBHUHIIA 40 0,01
241 60 | 12 | 4 14 25 |Jlerkas A3p03011b CBUHIA 50 0,01
25| 60 | 12 | 4 15 30 |Jlerkas A3p03011b CBUHIA 60 0,01
26| 60 12| 4 16 10 |Cpenseii TsokecTH |ABp030Jb CBHUHIA 20 0,01
271 60 12| 4 17 20 |Cpenneii TsKECTH | A3PO30Jh CBHUHIA 30 0,01
281 60 12| 4 18 30 |Cpenneii TsKeCTH | A3PO30Jh CBHHIA 40 0,01




291 60 | 12 | 4 19 40 |Cpenneii TspkeCcTH | A3pO30Jh CBHHIA 50 0,01
30| 60 | 12| 4 20 50 |Cpenneii TskecTH | A3pO30Jb CBHHIA 60 0,01
3ananue 2. «PacyeT GOPTOBBIX OTCOCOBY»
Omnpenenurpb HEO0O0XOTUM VIO MOITHOCTh ANEKTPOABUraTEIIs BEHTHWIITOPA,

obecneunBaroIiero 3phekTuBHyI0 paboTy OOPTOBOrO0 OTCOCA BBIICISIONIMXCS W3 BaHHBI Ta30B IS
3aJIaHHOTO TEXHOJIOTMYECKOro Iporecca.
IMopsioK BBITOJIHE HUS 3aaAHU.

SLIE A

O3HaKOMUTBCS C METOAHUKOM.
BrIOpath 1 3ammcaTh B OTYET UCXOIHBIC JTaHHBIC BapuaHTa (CM. Ta0IL. 5)

OmnpeesmTh KOJIMYIECTBO BO3TyXa, KOTOPOE JIOJDKHO yAAJSTCS OOPTOBBIMU OTCOCAMIL
Omnpenemurs MOTPEOHYI0 MOIIHOCTH IEKTPOJBUTATEIS] BEHTHISATOPA.

[TonmicaTh OTYET U CAATH MPETIOABATENIO.

Tabma 5 — Bapuanrsl 3ananmil. «PacdeT 60pTOBBIX OTCOCOBY

HcxongHble TaHHBIC
Ne TexHomornaecKui
Bap. | B, mm| L, Mm|H, mm| t;, °C| t; ,°C | mpouece 1o ta6m. | k, | K ke | AP, Ta| 775 | Na
2.4
1 750 | 1,2 | 200 85 25 1 1 1 1 300 | 06| 09
2 750 | 1,2 | 200 75 15 2 1107505 350 | 06| 10
3 750 | 15 80 80 20 3 1 1 1 450 | 0,65 09
4 1000 | 5 80 100 20 4 1107505 400 | 0,7 0,9
5 1250 | 5 80 95 20 5 1 1 1 350 | 0,75] 1,0
6 1000 | 35 80 75 20 6 121 075 | 1 500 | 08| 0,9
7 750 | 1,0 | 200 80 15 7 12 1 05 450 | 0,85 1,0
8 500 | 1,0 80 85 25 8 12| 0,75 | 05 350 | 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 1107505 450 | 0,7 | 0,95
11 500 | 1,2 80 75 20 11 12 1 05 350 | 06| 10
12 750 | 15| 120 80 15 12 121 075 | 1 450 | 0,65 0,8
13 | 1000 | 8 200 95 25 13 12 1 05 300 | 0,7 10
14 750 | 15| 200 85 25 14 11075 1 550 | 08| 1,0
15 650 | 15 80 70 15 15 1 1 05 600 | 0,75| 09
16 600 | 2,0 80 95 20 16 121 0/5] 1 550 | 0,8 0,95
17 | 1000 | 3 180 95 20 17 12 1 05 600 | 0,75| 1,0
18 | 1000 | 35| 200 | 100 20 18 12| 0,75 | 05 600 | 0,6 | 0,95
19 500 | 10 80 80 15 19 11075 1 350 | 0,65| 0,9
20 750 | 1.2 80 95 20 20 1 1 1 600 | 0,71 095
21 500 | 2,0 80 95 20 21 12 1 05 350 | 081095
22 650 | 3,0 80 100 25 22 1 05 1 350 | 06| 1,0
23 700 | 15| 120 70 15 23 12 1 1 600 | 0,85| 09
24 | 1250 | 5 200 | 100 20 24 12| 0,75 | 05 650 | 06 | 1,0
25 |1 1000 | 5 200 80 20 25 12 1 05 650 | 0,85| 09
26 750 | 1,2 80 95 20 1 12| 0,75 | 05 400 | 06| 0,9
27 750 | 1.5 200 80 20 2 1 1 1 450 | 0,85 0,9
28 | 1250 | 10 | 200 75 15 3 1107505 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 5 110755 1 300 | 0,85| 0,95




IToBBILICHHBIN YPOBEHb

3aganne 1. «PacyeT BBLITAKHOIO 30HTAY.
Onpenenurhb

el

PEKOMEHJIOBAHHOM.
5. Ompenemurs >PdeKkTUBHYI0O pPabOTy BBITSIKHOTO 30HTA M MOIIHOCTBH 3JIEKTPOJBUTATEIIS.
Haueprurs cxemy TpeOyeMoro BBITSKHOTO 30HTA.

6. HOI[HPIC&TB OTYCT U CAATh IPCTIOAaABATCIIIO.

HEOOXOITMM IO

MOIITHOCTH

[opsiiok BeIMOMHEHUST PAOOTHI

O3HaKOMHUTBCSI C METOTUKOM.
BriOpath 1 3ammicaTh B OTYET UCXOIHBIC TaHHbIC BapuaHTa (cM. Ta0. 8)
Omnpenemrs rabapuTHbIE pa3Mepbl BBITSKHOTO 30HTA.
OmnpeneuTb CPeTHIOI CKOPOCTh B IUIOCKOCTH TMPUEMHOTO CEYEHUs] 30HTA U CPAaBHUTH €€ C

Tabmma 8 — Bapuantsl 3amanmii. «PacdeT BBITSKHOTO 30HTa»

QJICKTPOABHUIaTCIIA

BEHTWITOpA,
ob0ecneunBammero 3hGeKTUBHYI0 pPabOTy BBITSHKHOTO 30HTA, YCTAHOBJICHHOTO HAJ 3aJaHHBIM
WCTOYHUKOM THUICTa30BBICIICHIS.

Temmnepatypa, °C

Ne Bap. AxBwm D, m| BemectBo | H,m | W, M/c| P, klla
UCTOYHUKA | BO3JyXa IOMCLICHH

1 2 3 4 5 6 7 8

1 484 24 14 Zn 03 04 300
2 504 24 0,9x1,2 Pb 0,47 04 450
3 1225 25 038 Ni 05 04 640
4 938 28 09 Mn 0,45 0,6 680
5 1128 28 1,4x1,6 Cu 0,34 0,6 520
6 524 24 12 Sn 09 05 320
7 526 26 12 Br 0,8 0,5 280
8 1103 23 0,8x1,0 Sh 0,6 05 380
9 693 23 2x4 Al 05 04 420
10 1453 23 0,6x0,8 SiO; 03 05 480
11 1286 26 1,8x2,0 HF 12 0,3 360
12 874 24 14 NO, 09 03 440
13 1223 23 2,1 As 1,0 0,6 520
14 1120 20 0,5%x1,8 Ag 038 03 580
15 980 20 0,6x1,2 CS; 05 04 310
16 1154 24 23 FeO 1,6 03 400
17 928 28 12x14 SO, 1,0 0,3 380
18 726 26 0,9x0,9 CO 0,6 03 320
19 824 24 0,8x1,4 CrOs; 0,8 0,6 400
20 768 28 0,7x0,9 MgO 04 04 300
21 823 23 2,0 TiCly 038 06 500
22 942 22 1,4x1,6 denon 0,6 03 450
23 634 24 12x14 HCI 0,7 0,3 420
24 823 23 1,0x1,0 CO 05 0,3 320
25 652 22 0,9%x1,2 [TAM 0,6 0,3 300
26 987 23 0,6x1,8 Ni 05 03 680
27 861 24 0,7x1,2 Mn 03 03 520
28 1050 25 30 Cu 12 0,6 320
29 510 26 25 Sn 09 04 280
30 987 24 14x1,4 Br 1,0 06 380




Cnucok JuTepaTrypbl, pe KOMEHAyeMbIi K MCII0JIb30BAHUIO 110 IAHHOI TemMe
OcHoBHasi JIMTe parypa:

1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; be30macHOCTb XHU3HEIEATEILHOCTH DJIEKTPOHHBIN
pecypc : yaeonoe nocobue / C.JI. SI6mounnkoB / }O.C. Peicun. - Capatos : At [Tu Dp Meaua, 2018.
- 122 c. - Knura saxomurcs B 6a3zoBoit Bepcun DBC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUBIPOB HEOTPAHMIEHO

2. Cokonos, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3omacHoCTh KU3HEACATEIHHOCTH TIPH

AKCIUTyaTalil CHCTEM U COOPYKCHHI BOIOCHAOKEHHS U BOJAOOTBEICHUS DJICKTPOHHBIA Pecypc :

Yueonoe nocooue / JI. 1. CokonoB. - be3onacHOCTh KM3HEASATEIBPHOCTH MPU SKCIUTyaTaIld

CHCTEM U COOpYXEHHI BopocHaOkeHns u BomooTBeaeHns1,2023-09-10. - Mockga : Mudpa-

Wmxenepus, 2018. - 136 c. - Knanra naxomgurcs B npemuym-sepcun DbC IPR BOOKS. - ISBN 978-

5-9729-0247-7, 3K3eMIUIIPOB HEOTPAaHUYCHO

JomoJiIHMTE IbHAS JTUTEpaTypa:

1. benos, C. B. be3omacHoCTh KM3HEACATEIBPHOCTH MW 3alliTa OKPYXAIOWeH Ccpebl

(rexnocepnas OezomacHocTh) : yueOnmk / C.B. benos. - M. : FOpaiir, 2012. - 682 c. -
(bakamaBp. ba3oBerii kypc). - Ha yueOnmke rpud: Pexk.MO. - bubmorp.: c. 682. - ISBN

978-5-9916-1836-6, sk3emmusipos 1
2. DKojiorus U 0€30MaCHOCTh JKU3HEIESITEILHOCTH : yueO. mocooue s By30B / [Kpusorenn JI. A.,

Mypaseii JI. A., Poesa H. H. u ap.] ; nox pexn. JI. A. Mypasbs. - M. : JOHUTH, 2000. - 448 c. : m.
- bubsmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUIIpOB HEOTPAHIMYICHO
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TEMA 3. BE3OITACHOCTb TEXHUYECKUX CUCTEM.

INPAKTUYECKOE 3AHATUE 7. MEPOIIPUATHUA 11O BAIIUTE OT LIYMA

Ieapb 3aHATUA: HAYYUTHCS ONPEAEIATh YPOBEHb 3BYKa B paCUETHOM TOYKE (IUIOMIA KA TSI
OT/IBIXa B KWIOW 3aCTPOMKE) OT UCTOYHHKA IITyMa — aBTOTPAHCIIOPTA, ABWKYIIETOCS O YIMIHOU
MarucTpaiy; TOJMIINHY 3BYKOM3OIHPYIOIIUX Tperpajl, 00ecrneuynBaoIeii CHIKEHHE IIyMa Ha
pabodem MecTe A0 JOMyCTUMBIX BEJIMUHH; OINpEJeNATh CHIKCHUE IIyMa B MPOW3BOJCTBEHHBIX
MOMEIICHUSIX TPH KUCTIONH30BAHUM 3BYKOIOITIOMAIONINX MAaTEPUAIOB B 3aJaHHBIX YCJIOBHSIX.

3HaHus M yMe HUS1, P00 peTaeMble CTYI€HTOM B pe3y/ibTaTe 0CBOEHUS TeMbI
3HaTh: OCHOBBI OE30MACHOCTH JKU3HEACATEIHLHOCTH, TeJe(OHbI CIYX0 criaceHus

YMeTh: 0Ka3aTh NEPBYIO NMOMOIIIb B UpEe3BbIUYANWHBIX CUTYAIAX, CO3/4aBaTh O0€30MacHbIC YCIOBHSA
peammaimy npoeCCUOHANTBHON NesaTeTbHOCTH HanMernoBanre (HOpMHpPYEMbIX KOMIICTCHIIHIA

Baanern: MNPAKTUICCKUM ONBITOM TOAACPKAHUA 0e30macHbBIX yCJIOBPIﬁ KIMBHCACATCIBHOCTHU

Kon dopMyTHpPOBKA

VK-8 Crnioco0eH c03/1aBath U TIOJICP)KUBATh B TIOBC ETHEBHOM )KM3HU U B

po(hec CHOHATBHOM IESTETFHOCTH O€30TaCHBIE YCIOBUS JKU3HEIETEIEHOCTH TSI
COXPaHEHUS IPUPOTHON CPeIbl, 00ECTIEUeHNs YCTOMINBOTO Pa3BUTHs 00IIeCTBa,
B TOM YKCJIC IIPH YI'PO3€ ¥ BO3HUKHOBEHUH YPE3BBIYANHBIX CH

AKTyanbHOCTh TeMbl. OZJHUM M3 OCHOBHBIX HEOJIArONPUSITHBIX (DAKTOPOB, BO3/ICHCTBYOIIMX HA
paboTarouIux Npeanpusiil pa3IniHON HHAYCTPHH, SBJsieTcs myM. B o6mactv 60pb0ObI ¢ mrymoM
JOCTUTHYTBI OIPEAETIeHHbIX ycniexy. Pa3paboTansl KOHCTPYKLMK MalliiH, 000PYJOBaHUs,
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WHCTPYMEHTOB C YMEHBIIICHHBIMH MapaMeTpaMHy [IyMa, OCBOEH BBITYCK IIIyMOBHOPOIIOTIOMIAOIINX
MaTepuaioB, pa3paboTaHbl U ISHCTBYIOT CTAHAAPTHI [0 HOPMHUPOBAHHIO IIIyMa, METOIaM ero
W3MEPEHHs, YCTAHOBIICHBI TEXHUUECKHE XapaKTePUCTUKKN Ha 000pYI0BaHKE, TCHEPUPYIONINE BEICOKHE
YPOBHM IIyMa U T. 1. HOSTOMy N3Y4YCHHC 3TOH TEMBI AKTyaJIbHO.

TeopeTHnyeckast 4acTh

[Iym - 510 OEcTOpSIOYHOE COYETaHWE 3BYKOB pa3IMIHOW YAaCTOTHI M HWHTEHCUBHOCTH,
BO3HUKAIOIIMX TIPU YIPYTHUX KOJNEOAHHMSIX B TBEPIBIX, XKUIKHX U ra3000pa3HBbIX Cpeax.

CHibkeHHie YpOBHS IIlyMa, pPaclpOCTPAHAIOLIETOCS IO BO3AYXy, HauOolee paauKaibHO
MOXET OBITh OCYIIECTBJIEHO YCTPOMCTBOM Ha IMyTH €TO PACIPOCTPAHCHUS 3BYKOM3OJIMPYIOIIUX
nperpan. [IpyHIMIT 3BYKOMBONAIMM 3aKIIOYACTCS B TOM, YTO OONbINas 4YacTh NaJarolied Ha
nperpajgy 3BYKOBOW 3HEPrMM OTpakaeTCsl M JIMIIb He3HAUMUTEJbHAsl €€ 4YacTh MPOHUKAET Yepes
nperpajay. 3BYKOM3OJSILIMEN Ha3bIBaeTCs OcliabyieHWe 3BYKOBOW SHEPruM MpU Mepejaye ee depes
nperpazny.

B nporiecce pa3paboTku MPOEKTOB TeHEpPaIbHBIX IUIAHOB TOPOJOB U JAETaHHOW TUIAHUPOBKHU
UX paloOHOB MpPelyCMaTPHUBAIOT I'PaJOCTPOUTEIbHBIE MEPHI [0 CHWKEHHIO TPAHCIOPTHOrO IIymMa B
KWION 3acTporike. [Ipr 3TOM yUUTHIBAIOT pacToNOKEHUE TPAHCTIOPTHBIX MATUCTpaJICH, KWIbIX U
HEKWIBIX 3/IaHUH, BO3MOKHOC HAJIMYUE 3€JICHBIX HACAKICHHN. YUeT 3THX (JaKTOPOB IMOMOTAeT B
OJTHUX CIy4asiXx OOOMTHCH 0€3 CIeIHMaIbHBIX CTPOUTEIHHO-aKyCTHIECKUX MEPOMNPUATHI IO
3alUTe OT IIyMa, a B IPYTUX — CHU3UTh 3aTPaThl HA UX OCYIIECTBIICHHUE.

METO/UKA PACYETA YPOBHS LI YMA B ’KUJIOM 3ACTPOMKE

3ajada JaHHOTO MPAKTHYECKOrO 3aHITHSI — ONPEACIUTh YPOBEHb 3BYKa B PACUETHON TOUKE
(TwTomaaka Iyt OTAbIXa B KWIOM 3aCTPOMKE) OT UCTOYHHKA ITyMa — aBTOTPAHCIIOPTa,
JIBIDKYILIETOCSI 0 YIMYHOM MAarucTpaiu.

YpoBeHb 3ByKa B pacUeTHOM TOUKe, 1BA:

Lom = Luw = Alpae = ALgps = ALy - AL3 AL, (1)
rae L, . —ypoBeHb 3ByKa OT MCTOYHUKA IyMa (aBTOTpaHcmopra); AL,,. — CHKeHHe ypOBHA
3ByKa M3-3a €T0 paccemBaHus B NpocTpaHcTBe; N1bA; AL,,; — CHIDKEHHE ypPOBHS 3BYKa HM3-3a €TO
3aTyxanus BBo3nyxe, 1bA, AL, — CHKeHHe YpOBHS 3BYKa 3€JICHBIMU HacakaeHmsimu, 1bA; AL,
— CHIDKCHHE YPOBHS 3BYKa dKpaHOM (3manueM), nbA; AL, - CHKeHrne YpOBHS 3ByKa 3JaHACM
(mperpamoii), nbA.

B dpopmyne (5.1) BnusiHue TpaBsIHOrO TOKPBHITHS W BETPA HA CHIDKCHHUE YPOBHS 3BYKa HE
YUUTHIBAETCSI.

CHibkeHHe YpOBHS 3ByKa OT €r0 pacCEeHMBaHUS B MPOCTPAHCTBE:

AL poe = 10-19(r /1), (2
rae I, — KpaTyamiiee pacCTOSHUE OT UCTOYHHMKA IIyMa J0 PACYETHOM TOYKH, M; I, — KpaTyaiiee
pPACCTOSIHUE MEXIY TOUKOM, B KOTOPOW OIpeJIeIieTCsl 3ByKOBasi XapaKTEPUCTUKA MCTOUYHUKA IIyMa,
Y UCTOYHHMKU TIyMa, M; F=7,5 M.

CHmwkeHre ypOBHsI 3ByKa M3-3a €ro3aTyXaHus B BO3JIyXeE:

AL sp; = (A, Tn)/100, 3
TIe ), - KOO(QhHmMeHT 3aTyxaHus 3BYKa B BO3IYXE; ., = 0,5 nBA/M.

CHibkeHrie ypOBHsI 3BYKa 3€JICHBIMU HACAXKICHUSIM:

ALy = Ay, B, 4
Il (,,, — IOCTOSTHHAS 3aTyXaHus IyMa; ,,, = 0,1 1bA; B— umpuHa Monochl 3eJIeHbIX
Hacaxxnenuit; B =10 m.



CHIKeHHe ypOBHS 3BYKa dKpaHOM (3manueM) AL ,,3aBUCHT OT pa3HOCTH JIJIMH IyTel
3BYKOBOI'O Jiy4a, O M (Tadu. 1).

Tabmma 1 — 3aBUCHMMOCTH CHIDKCHHS YPOBHS 3BYKa OT PA3HOCTH JJIMH TyT€H 3BYKOBOTO
Jy4a.

0 1 2 5 10 15 20 30 50 60

ALgs 14 16,2 18,4 21,2 22,4 22,5 23,1 23,7 24,2

PaccrosiHueM oT HCTOYHMKA IITyMa U OT paCYETHON TOYKHU JI0 TOBEPXHOCTHU 3EMITH MOXKHO
npeHeOpeYb.

CHikeHre TIymMa 3a 9KpaHOM (37jaHHEM ) TIPOUCXOINT B pe3ysIbTaTe 00pa3oBaHus 3BYKOBOM
TEHU B PACUETHON TOUKE U OrMOAHUsI dKpaHa 3BYKOBBIM JIyYOM.

CHipkenrie 1ryma 3/1aHveM (Mperpasioil) 0oO0yCIIOBICHO OTpa)KCHUEM 3BYKOBOM SHEpPruu OT
BEpXHEH 4aCTH 3[aHUs:

AL, = KW, (5)

rae K — koaddrumenr, nbA/m; K=0,8...0,9; W — Tommuna (mmpuHa) 31aHUS, M.

JlonycTuMBbIi ypoBeHb 3BYKa Ha IUIOMAIKE U1 OTAbIXa — He Oornee 45 nbA.

PACYET CPEACTB 3AIIUTHI OT IYMA
[Tpn KomeGaHMAX YaCTHI] CpeJbl B HEW BO3HHMKACT INEPEMEHHOE JaBJICHHE, HA3bIBAEMOE
3BykoBbIM naBneHueMm P (I1a). YpoBeHb 3BYKOBOTrO [aBliCHWS, M3MepseMblid B nermoenax (nb),
onpenensercs no gopmyne L, = 20 1g(P/ Po), rae Py = moporoBoe 3ByKOBOE JaBIICHHE, PaBHOE
2:10° Tla.
s 9acTOTHOM XapakTEpPHCTHKW IIyMa 3BYKOBOM JHANa30H pPa30MBAIOT HA OKTaBHBIC
TIOJIOCHI YaCTOT, TJI¢ BEepXHsis rpaHuuHas yactora f, paBHa ynBoeHHo# HwkHel uactore fy, T.e. Ty /

3 it

= 2. OKTaBHas M0JI0CA XapaKTEPHU3yeTCsl CpeiHereoMeTpudeckoil yacToToi fo, = fiy=

YpoBeHb 3ByKa - 3TO M3MEPEHHOE 3HAUCHHE IIyMa C y4ETOM KOPPEKIWH, MPUOTILKEHHO
OTPaKAOIICH YYBCTBUTEIBHOCTD YEJIOBEYECKOro yxa (To IKajie amMIep MyMoMepa), m3MepsieMoe B
nermoen-amrnepax (1bA).

YpoBHM 3BYyKa W 3BYKOBOT'O JIABJICHHS B OKTABHBIX YACTOTAaX JUII OCHOBHOTO 00OpYIOBaHHSA
METaJUTyprudecKoro MpoM3BOACTBA MPHUBEACHBI B Ta0M. 3 .

Tabmmia 3 - VYpoBeHr 3BYKOBOrO JaBjieHWss B paboueil 30He MPOMBIIIICHHOTO
000pymOBaHH
No YpoBHU 3BYKOBOrO naBJjieHUs, 1B, B OKTaBHBIX YpoBHH
11/1_1 HammeHoBaHHEe 00OpYIOBaHMS |TOJNOCAX CO CPEIHETEOMETPHICCKAMH YacToTaMu, [ 11| 3ByKa,
315 | 63 [ 125 250 500 [1000] 2000] 4000[8000| AbA
1 |ACII (571) 107 | 118 | 119| 112 116|111 | 103 | 97 | 65 118
2 | Komeeprep (100 T) 88 | 95 (100|103 | 107 | 107 | 107 | 103| 96 111
3 [ ACII (200 T) 103 | 127 | 125 123 | 129| 123 | 120 | 114 | 103 126
4 | MonoTtkoBasi TpoOwiIKa 98 | 106 | 108 | 107 | 106|102 | 98 | 95 | 87 108
5 |BeHrwims niexa 99 | 110|113| 121 119|118 | 117 | 117| 114 126
6 |MaprenoBckas neusb 300 T 97 | 103|103 107| 104|107 102 | 95 | 81 109
7 | KommakoBasi me4n 94 | 97 (108 | 107| 109|109 | 105| 96 | 88 113
8 | HarpeBarenbHas neub 97 | 100|104 | 104 97| 95| 88 | 81 | 71 107
9 | Arperat pe3ku IHcTa 94 | 105|108 110( 11 | 112 113| 115{ 114 116
10 | Cran 450, xieTh 92 | 108 | 110| 110| 108| 105|101 | 94 | 95 114
11 | Yyacrtok popmMoBKH 94 | 110|109 103| 110| 111 | 105 | 104 | 102 112
12 | Y4acTOK OYUCTKHU JIUThS 93 | 101|103 | 107| 113 | 116| 113 | 106 | 96 109
13 | YuacTtok OeryHoB 93 | 100(103|102| 97| 90 | 88 | 8 | 79 97




14 | Y4acTOK mapoBbIX MeJbHHI] 98 | 101|103 | 104 | 107| 110| 109 | 104 | 95 112
15 | Mnepimonnas peuieTka 91 | 111 113| 113| 118| 117|117 | 110 | 101 121
16 | Tepmriaeckas eypb 94 | 103 | 110| 108| 107| 99 | 85 | 81 | 80 108
17 | KomnBeprop (350 1) 9 | 103 | 103| 107| 104|107 | 102 | 95 | 81 109
18 | MaprenoBckast neus (600 T) 99 | 102 | 103| 102| 102| 101 | 100 | 101 | 100 109
19 | Arperat npogosbHON pe3Ku 91 | 115| 114 115| 118 115| 114 | 106 | 108 116
20 | Apobwunka JIP-10 88 | 106 | 108| 107| 106| 102| 98 | 95 | 87 108
21 | BenrwisimoHHas Kamepa rexa 91 | 110 113 121 119|118 117 | 117 | 114 126
22 | OceBoii BEHTHISTOP 88 | 97| 98| 93| 101| 96 | 88 | 89 | 90 98
23 | Benrwmtop 06-900 83 | 95| 97| 94| 98| 95| 83 | 82 | 85 96
24 | Benrwuitop BYII 82 | 96| 93| 8| 94|92 |8 | 81| 83 99
25 | Pagpanbseiii Berrwwmop BI-4-70 | 85 | 97 | 88 | 89| 91| 87 | 84 | 79| 78 96
26 |BII-4-75 87 | 98| 92 92| 93|90 | 8 | 79| 76 97
27 | Benrmwisitop BKP 82 | 90| 92| 8| 91| 8 | 81 | 80 | 77 94
28 |Benrumsatop BB/I 84 | 88| 93| 90| 92| 87 | 82 | 78| 75 95
29 | ACII (107) 98 | 109 | 111] 109( 110|100 97 | 91 | 85 112
30 |beryHnsl cMecuTebHbIe 86 | 108 | 104| 104| 113| 99 | 95 | 86 | 79 109
31 |Penykrop CM-15 95 | 101 | 103| 104| 107| 110| 109 | 104 | 95 113
32 |IllapoBasi membHIIIA 94 | 99 | 115( 117| 123|123 | 121 | 117 | 107 121
33 |Penykrop CM-174 91 | 99 | 101] 102| 107| 99 | 98 | 88 | 89 112
34 | ACII (3 1) 98 | 107 | 105| 107| 106| 101 | 100 | 97 | 88 108
35 | BriOuBHas pemeTka 95 | 108 | 115| 111 113|112 | 113 | 106 | 96 118

CH 2.2.4/2.1.8.562-96 «lllym Ha pabouem MecTe, B MOMEHICHHSIX >KIWIbIX, OOIIECTBEHHBIX
31aHAI W HA TEPPUTOPHUM JKWIOH 3aCTPOMKW), YCTAHABIMBAIOT IIPEIEJIBHO JOIyCTUMBIE YPOBHU
HOCTOSIHHOTO IIIyMa, KOTOpbIH MpH JeHCTBUM Ha pabOoTaoOLIEro B TeUeHHe 8-4acoBOro pabouero JIHs
HE MPUHOCHUT Bpeja 310pOBbIO (Ta0I. 4).

Tabmmia 4 — IlpemenbHO MOMYCTUMBIE YpPOBHH 3BYKOBOTO JIaBJICHWS, YPOBHS 3BYyKa
SKBMBAJICHTHBIE YPOBHHU JIJII OCHOBHBIX BHJIOB TPYAOBOH J€SATEILHOCTH
Y poBHU 3BYKOBOIO JaBiicHus, 1b, B Y poBHH
Ne OKTaBHBIX T0JI0CAaX YaCTOT CO 3BYKa,

B Bug TpynoBoi gesTeNbHOCTH
wn WLTPYA A CpEeIHET€OMETPUIECKUMU YacToTamMu, ['11 nbA

31,5| 63| 123 250| 500 1000| 2000| 4000{ 8000

TBopueckasi 1eATeIbHOCTb, PyKOBOSIIAS
1 paboTa C TIOBBIICHHBIMU TPEOOBAaHMIMU, 86 | 711 61 54| 29| a5 | 22 | 20| 38 50
NPOrpaMMHUPOBAHKE, IMPENOJAaBaHUE U
o0y4eHue

BricokokBamuduiiupoBaHHas paboTa,
paboure MecTa B TIOMEIICHHSIX IIEXOBOTO
YIPaBJIEHIECKOro ammapara, B
nabopaTopHsix

93 | 79| 70| 68| 58| 55 | 52 | 52 | 49 60

Pabouue MmecTa B oM emeHUIX
JTHACTIETYEPCKON CITy)ObI, KaOMHEeTaX U
TIOMCIICHUSIX HAOIOJCHUS |

3 |/WICTAHIKOHHOIO YIDABJICHMA CPEUCBOH | of | g3 | 74/ 68| 63| 60 | 57 | 55 | 54 | 65
CBSI3bIO TI0 TeJIe(OHY, B MOMEILEHUAX
MacTepoB, B 3aj1aX 00pabOTKH
MHDOpMAIMK HAa BBIYUCIIATCIIHHBIX
MaIlfHaX




PaGouwne mecta 3a myspTaMu B KaOMHAX
HaOJIIOIeHUs U AWCTAHIMOHHOTO

4 |ynpaBneHuss 6e3 peueBoOi CBSA3HU MO 103 91| 83| 77| 70| 68 | 66 | 66 | 64 75
TesiepoHy, B MOMEIIEHHUAX J1ab0opaTopuid
C IIyMHBIM 00OPY0BaHUEM

BrimonmHenne Bcex BUIOB pabor (3a
VCKJTFOYEHHEM TePEUHCIICHHBIX B ML 1-
S |4) Ha TOCTOSIHHBIX PabOYMX MECTax B 107 | 95| 87| 82| 78| 75 | 73 | 71 | 69 80
TPOM3BOJICTBEHHBIX TOMEIICHUSIX U Ha
TEPPUTOPUN TIPS IIPUSTHIA

CHwKeHHe YpOBHA NIyMa, pacTpOCTPAHSIOMIETOCS TI0 BO3AYXY, HauOojee paJuKabHO
MOXET OBITh OCYIIECTBJICHO YCTPOMCTBOM Ha TMyTH €TO PACIPOCTPAHCHUS 3BYKOM3OJIMPYIOIIUX
nperpaja. [IpyHIMN 3BYKOMZONSIIMM 3aKIIOYaeTCs B TOM, 4TO Oonbliasg 4YacTh MaJarouield Ha
nperpajgy 3BYKOBOM SHEPrHM OTPa)KaeTCs W JIMIIb HE3HAUWTEJbHAs €€ 4YacTh NPOHUKAET dYepe3
nperpaay. 3BYKOM3OALMEH HA3bIBA€TCS OCJA0JIeHWe 3BYKOBOW DHEPIrMM TpU Tepelrade ee udepes
nperpazny.

3BYKOM30JIMPYIOIIAsl CIIOCOOHOCTh MaTepHana W KOHCTPYKIMH OLEHMBAETCS B JeLmOenax u
onpezaesieTcs no opmyre:

Py
R=10lg _* (6)

P

rae Pua - aKycTHYecKas MOIIHOCTb, Tajaromas Ha nperpany, Br; Py, - aKycTHdecKas MOIIHOCTD,
npoleamas yepes nperpany, Br.

Mexanm3m niepefjaud 3ByKa uepe3 OrpakIeHus COCTOMT B TOM, YTO 3BYKOBasl BOJIHA,
rajamomas Ha OrpaxkIeHue, MPUBOIUT €ro B KojeOaTeIbHOE [BIDKEHHE C YacTOTOM, pPaBHOM
4acTOT€ 3BYKOBBIX KoneOaHuil. B pesynpTare orpakaeHue CTAaHOBUTCST HCTOYHMKOM 3BYyKa U
M3JIy4aeT €ro B OKpyXKawouyr cpeny. KommuecTBo mpomeameid 3BYKOBOW 3HEPrUM pPacTeT C
YVBEJIMYCHHEM aMIUMTYbl KoneOanmii. Kpome Toro, xapakrep © 3HA4YEHHs] 3BYKOHM3OISIMU
OrpakJIeHUsl B 3HAUUTEJIbHON CTETCHU 3aBUCAT OT YaCTOTHI a1al0IIET0 3ByKa.

3BYKOM3OJISIIMA IBYXCJIOMHBIX Orpa’kJ€HHIl ¢ BO3IYILHBIM MPOMEKYTKOM MEXIY CTEHKaMHU
spdeKTuBHEE OITHOCIIOWHOM Tperpajbl pPaBHOM MacChl. 3BYKOMBOJSIMS JABOMHBIX OTPakICHUN
NOMHUMO (paKTOpPOB, OMNpPEEIAIONMX €€ U OJHOCJIOWHBIX Orpa){ACHWH, TarKe 3aBUCUT OT
TOJIIIMHBI BO3JIYIIHOTO TPOMEXYTKa W COOTHOLICHUS TOBEPXHOCTHOM IUIOTHOCTH Ka)KI0ro U3
OTpaskJ1€HUI

[Ton 3BYKOIOIJIOIIEHUEM TOHUMAIOT CBOMCTBO IMOBEPXHOCTEW YMEHbIIATh HWHTEHCHBHOCTD
OTPaKEHHBIX HMMHU 3BYKOBBIX BOJH 3a CYET MpeoOpa3oBaHMs 3BYKOBOW JHEPrMM B TEIUIOBYIO.
KoadduimeHt 3BYKOMOTJIOMIEHN XapaKTEepU3yeT TMOTEPI0 SHEPrud MpHU OTPAKEHUH 3BYKOBOM
BOJHBI OT TBepAOH TOBEpXHOCTH. Kod(uimeHT 3BYKONOITIOMICHHS 3aBUCHT OT CBOWCTB
MOBEPXHOCTH, YaCTOTHI 3BYKa U YITIa MaJCHUI 3BYKOBBLIX BOJIH.

Hawnbonee pacnpocTpaHeHHBIMH 3BYKOIOTJIOMIAOIIMMUA MaTepHaiaMy SBISIOTCS TIOPUCTHIC
BOJIOKHUCTBIC M3JIENIMSI U MaTepualibl, 3aKpbIThle CO CTOpPOHbI MOMELICHUs Nep(popUpOBaHHBIMU
SKpaHaMH, KOTOpbIE 3aIlMIIAIOT 3BYKOIOINIOUAIOMIMI MaTepHanl OT MEXaHMYECKUX MOBPEXKICHUN U
00ecreYMBaOT  yJIOBICTBOPUTEIbHBIA  JEKOPATUBHBIA BUI. TONMIMHA  3BYKOIOIJIOMIAIOIIETO
Matepuaia coctasiset 50...100 Mmm.

3BYKOIIOTJIOMIAIONIME OOJMIIOBKA OOBIYHO pPa3MENIAlOT Ha TMOTOJNKE W cTeHaX. [lnomanb
00pabaThiBaeMON TOBEPXHOCTH JJIsI JOCTIKEHHS MaKCHMaJbHO BO3MOXKHOTO 3(dexra TomKHA
cocTaBIsATh He MeHee 60 % oOmeil miomaan nopepxHocTed. IIpu HEOOXOAMMOCTH CHIDKECHHS
IIymMa MPEUMYILECTBEHHO B O0JACTH HIB3KHMX YacTOT 3BYKOIOIJIONIAIONIME MAaTepualibl CIeIyeT
pacnonarath Ha pacctosHud 100... 150 MM OT NOBEpPXHOCTH CTEH, OCTABIISIA MEXAY MOTOJIKOM M
CTEHOM BO3AYIIHBINA 3a30p.

dd



PacueT 3ByKOH30/IMPYIOLIUX YCTPOICTB
3BYKOM3OISIIMSA  OTPaXI€HUH (CTEH, KOXKYXOB, SKPAaHOB) JIOJDKHa OOECTeYMBAThH CHIDKEHHE
nrymMa Ha pabo4yux MecTax 0 YPOBHEMH, MOMyCTHUMBIX IO HOpMaM, BO BCEX OKTaBHBIX MOJOCAX CO
CpeHETeOMETPUIECKMMH YacToTaMu. Tpebyemast 3Bykomsonsims Ry, pacCUUTBIBAETCS OTIENBHO
JUIA KaKIOM KOHCTPYKIMU TOMEIICHUS (CTEHbl, OKHA, MEPEKPBITUS M Ap.) U U1 KaXIoHh U3
YKa3aHHBIX OKTaBHBIX TOJIOC MO CIEAYIOUMM (OpMyIIaMm:
- TIpY TIPOHMKHOBEHUHU IIyMa W3 OHOrO MOMEIIEHUs B IPYroe:

R.=L-10lg A+10lg S —L,, +10lg d; (7
- TIPY IPOHUKHOBEHUH IITyMa C MPWIETAIOIIE TePPUTOPUH B TIOMEIIICHHUE:
Ria=L-10lgA +10lg S — L, +10lg d+6; (8)
- [PV TIPOHMKHOBE HUM IITyMa M3 IIOMEIIEHW Ha NPWIETAIONIYI0 TEPPUTOPHIO:
Ri¢ =L+10lg S -15Ig r — L, +10lg d-11; 9
- IPY UCIIOJIb30BAHMH 3BYKOM3OJIMPYIOIIHMX KOXKYXOB:
Rys=L—-L,, —10lgar +5, (10)

rae L - okTaBHBIN ypOBEHb 3BYKOBOTO JaBJICHWS B MoMmelieHny, 1b; B - OCTOSTHHAS 3aIMIIIAeMOro
OT IIyMa TOMEIICHHS, M% S - miomans OrpakKIaromeld KOHCTPYKIMH, Yepe3 KOTOPYIO MPOHUKAET
oryMm B ToMmelienwe, M°, Ly, - JOMyCTHMBIA OKTaBHBIA ypPOBEHb 3BYKOBOTO [aBIICHUS B
3alMIaeMoM TioMelleHur, 1b; n - ofIee Yuciio orpaskaarolmX KOHCTPYKIMH WM MX JJIEMEHTOB,
yepe3 KOTOpbIe TIPOHMKAET IIyM (KOJMYECTBO CTEH, OKOH, JBEpel); I- pacCTOsHWE OT
OTpaKIAMOMIEd KOHCTPYKIMM JO HWCTOYHMKA ImyMa; o- KO3(PQUIMEHT  3BYKOIOTJIOMICHHS
BHYTPEHHUX MOBepxHocTel koxkyxa (o = 0,5...0,7).
[TocTosiHHAsi MOMeTeHUs: B B OKTaBHBIX TIOJIOCAX YacCTOT OMpeelsieTcs mno Gpopmyre:

B = Bigoolt (11)
rae Bigoo - MOCTOSIHHAas MOMENIeHUsT Ha cpenHereoMmerpudeckoit yactore 1000 I'n, onpenensemas
no Tabn. 5 B 3aBUCMMOCTH OT oO0beMa V W THNA TIOMEIIEHWS; [L - YaCTOTHBI MHOXKHUTEIb,
ompeiesieMbIl 10 Tao. 6.

Tabmma 5 — OnpenesneHre OCTOSTHHON TIOMEICHUS

Ormmcanye TOMeIIEHUS B1000

C HeOOJIBIIIM YHCIIOM moaei (MeTamTypruaeckoe TPOM3BO/ICTBO,
MeTaJI000pabaThIBAIOIIME 1I€Xa, MAIIMHHbIE 3aJIbl U T. I.)

V/20

C XeCTKOM MeO€ebI0 M OOJBIINM YHCIIOM JIFOAEH WIM ¢ HEOONBIIMM YHCJIOM JIIOLEH U

7 V/10
MSITKOM MeOebio (TabopaTopur, KaOUHETHI, JepeB0o0OPa0aTHIBAIOIINE 1IEXH U T. IL.)
C OonpUIMM 4YHUCIIOM JIFOAEH M MATKOH MeOenbio (KOHCTPYKTOPCKHE Oopo, ayauTOopHH V/6
y4eOHBIX 3aBE/ICHUMN, ONEPaTOPCKUE U T.IL.)
[TometeHust CO 3BYKOIOTJIOMAOIIE H OOJMIIOBKOM TOTOJIKA U YaCTH CTCH V/15
Tabmma 6 — 3HaYEHUST YaCTOTHOTO MHOXHTEJIS L
O6Bvem OKTaBHBIE TOJIOCHI YaCTOT CO CPETHETEOMETPUIECKUMH YacToTamu, ['11
MOMeTIeHns, M 315 63 125 250 500 1000 | 2000 | 4000 8000
Menee 200 0,82 038 0,75 0,7 038 1,0 14 18 25
200... 1000 0,67 0,65 0,62 0,64 | 0,75 1,0 15 24 4,2
bonee 1000 0,52 0,5 0,5 0,55 0,7 1,0 1,6 3,0 6,0

3BYKOM3OJSIIMSA  CIUIONIHOM Tperpajbl yMEHbIIAETCS MPH HAJMYMH B HEll OKOHHBIX H

JABCPHBIX IMPOEMOB U OMPECACICTCA KaK:
R =10Ig[1+ (S, /S;)(20% R F) 1],

(12)

rne Re , Ry - 3BYKOMBOISIIHS COOTBETCTBEHHO TUIyXOH YacCTH CTEHBl M OKHA WIHM JIBEPHIO B JAHHON
OKTaBHOM Tojioce 4acToT, n1b; S, - mwiomaab OKHA WA JBEpH, M S¢ - WIonaab CTEHBI, BKIIIOYas
OKHO WIH JBEPb, M2,

Bo3MokHOE  CHIDKCHHE ~ 3BYKOMBOMSIMHM  HEOOXOAWMMO  y4YWUTHIBATH TPU  pacyeTe



3BYKOMZOJIMPYIOIIUX YCTPOHUCTB MyTeM yBEIMUEHHsI TPeOyeMOi 3ByKOM3OISILIMU HA 3TY BEJIMUHHY.
OmpenessifoT  TOJMIMHY MaTepuajia OIHOCJIOHHOrO OrpaxcaeHus h s MakcHMalibHOro
3Ha4YeHUs TpeOyeMoil 3BYKOMBOIISIIMU TI0 (hopMyIie:
Rwp =20 Igph + 20 Igf- 47,5, (13)
rae f - wactora 3Byka, COOTBETCTBYIONIAss MaKCUMAILHOMY 3HAYCHHIO TPEOYeMOil 3BYKOM3OIIIHH,
p — IUIOTHOCTH MATepHajia 3BYKOM3OISIIAN, KI/M".

PacyeT 3ByKONOIJIOIAIOIIMX YCTPOHCTB

CHokeHHE IITyMa 3BYKOIOITOMAIONMM MaTEprRAJIoM  orpesiersieTcs: 1o (opmyrie:
AL =10lg By (14)

Ay
re B - MOCTOSTHHAS TIOMEICHHS 10 00pa0OTKH 3BYKOIOTJIOMIAOIINM MaTEPHAIOM, OMPEACIISIETCS 110
dopmyne (5.11); By - mOCTOSTHHASI TIOMEIIEHHS TIOc/ie 00PaOOTKM MOMEIIEHHS 3BYKOIIOTIIOMIAFOIINM

MatepuasioM; Y H Y1 - KOdpdumeHTsl Iud@y3HOCTH 10 U mociie 00paOOTKM TOMEIIEHUS,

orpejesieMble 1o puc. 1.
B Ttabn. 8 mpeacrtaBieHbl KOA(p(UIMEHTHI 3BYKOMOIJIONICHHS HauOosee pacrpocTpaHeHHbIX
3BYKOIOIJIOLIAIOIINX MaTepHasioB.

Ta6mma 8 — KoaddurmeHT 3BYKONOIIIONMIE HUSL Pa3IMIHBIX MaTePHAJIOB.

Marepuas, u3enme, KOHCTPYKIWS, Koo puume HT 3BYKOMOIIIOMIE HHUSL Lo, TIPHU
NQ a3MECPbI TOHHIH % %
W p p L MM CPEHETEOMETPUIECKON YaCTOTE OKTABHOM TOJIOCHI
’ 31 [ 63 [ 125 250 500 [1000[2000]4000] 8000
1 | Mbmarer mapin ITA/O e necksosoi | 50 | 01| 00| 0,03( 0,17| 068 | 0,98| 0,86 | 045 | 0,20
nepdoparmeii pazmepom 500x500 mm
2 | Mmurer mapxu TIA - C 20 | 001]002]005/043]098[0090]0,79[045]| 019
3 ﬁﬁi?aﬂo‘m“e akycreckue 20 |015|002|005|021|066|091|095|089]|070
4 | AKyCTHIECKHUE TUTUTHI «AKMHHHUT 20 |015(0,02{0,11|0,30(0,85(0,90|0,78|0,73| 0,59
5 | AKyCTHYECKHE TUTUTHI «AKMHTPam» 20 |015(0,02{0,11|0,30(0,85(0,90|0,78|0,78| 0,59
g |[Lmra ATl runcosas ¢ 20 | 001|003/ 009|026| 054|094 067|040| 039
3alOJJHCHUCM W3 MUHCPAJILHOU BAThI
7 | MuHepanoBaTHas IUIATa 60 0,01 0,01 0,310,701 0,95]1,00(0,69|0,50( 0,30
8 [ Crexorkans Tuma D-01 60 |005]0,10] 0,31[0,70| 095 0,69] 0,59 [ 0,50 | 0,30
9 [CranbHON BOWIOK 30 |05 0,30] 0,35]0,36] 0,40 0,50] 0,75 0,70 | 0,68
10 | ITpocedHO-BBITS)KHON JICT 2 0,20( 0,30| 0,35| 0,36 0,40 | 0,50| 0,75 0,70 | 0,68
11| ITpoceYHO-BBITSKHON JIUCT 60 0,15( 0,25( 0,301 0,35/ 045]0,80| 0,85 0,96 | 0,95
12 | CynepToHKOoe CTEKIOBOJIOKHO 100 |0,10| 0,15| 0,47| 1,00(1,00(1,00| 1,00|1,00 | 0,96
13| ['ncosast mmra, nepoparm 1o 6 |002|003|042|082|081|069|058|059|058
KBaapaTy
14 | 1POCCUHO-BHITAKHOM JuCT, 2 |035| 050] 093] 1,00{ 1,00| 1,00| 1,00| 1,00 1,00
nepdoparms 74 %
15 Ea‘ii‘ﬁ‘;p“p‘ma“a” a/TIOMHHHCBaA 25 |010|012| 023|090 1,00|1,00|097|097|092
16 | [TpommBHEIe MuHepanoBaTHeie MaThl| 100 | 0,10| 0,10( 0,35| 0,75 1,00 | 0,95| 0,90 | 0,92 | 0,95
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Pucynok 1 - 3aBucumocth kod3(ddrmeaTra nuddy3HOCTH Y OT MOCTOSHHON TOMeIeHus B
U IUIOIAAM OTPAKIEHUA Sorp

[TocTostHHAas: IOMEMIEHUS TIOCIe 00paOOTKM 3BYKOTOTIIONIAIONIAM MAaTEePHAJTIOM OTPEICIITIOT
no Qopmyrie:

A = 1, (15)
' 1«
rae A - CyMMapHOE 3BYKOIOIIOLICHHE OIPaKIAMOIX KOHCTPYKIW, M’, OIPEHENseTCs IO
dhopmye:
R=a (S —Size ), (16)
rae o - cpeqHuil Ko3(dHUIMEHT 3BYKONOITIOMIEHH OrpakKAAIOMUX KOHCTPYKIME; Somp M Sosn -
IWIOIAIA OTPaXKJAIOIIMX M 3BYKOIOIJIOMIAOIINX KOHCTPYKIMH, OMpeaesieMblid 1o GopMmyie:

Al Siaa
= —m—r, 17)
AlS;y +1
AA - 3BYKOIOIJIOIIEHNE 3BYKOIOIJIOMAOIINX KOHCTPYKIHI:
A4 = Qoo So6ﬂ. (18)
3Hauenns Ko pUIMEHTAa 0o, MNPEACTaBIeHBl B Tadm 26; o1 - KOdhPuImeHT

3BYKOIIOTJIOIICHUS. TIOMEUICHHS CO 3BYKOIOMIONIAIOMIMMU KOHCTPYKIMSIMY, PACCUMUTBIBAETCS IO
bopmyre:
ay = (AR+ R)/ Sy (19)
Bonpocs! u 3aganns:
ba3oBbIii ypoBeHb

3ananne 1. «PacueT ypoBHS 1HIymMa B JKUJI0# 3acTpoiike»

Omnpenenurh YpOBEHb 3ByKa B pacyeTHOM Touyke (IUlomaaka sl OTAbIXa B JKWIOH

3aCTPOMKE) OT UCTOYHHUKA IITyMa — aBTOTPAHCIIOPTA, JIBIDKYIIETOCS M0 YIUYHONM MAarUCTpad.
IMopsiioK BbINOIHE HUSI PA0OTHI

1. O3HakoMHTBCSI C METOAUKOM pacueTa
2. BbIOpaTh M 3ammcaTh B OTUET MCXOIHBIC AaHHbIC BapraHTa (cM. Tadi. 2)
3. B cooTBeTcTBMM C TaHHBIMU BapuaHTa ONPEJICIIUTh CHIDKEHHE YPOBHS 3BYKa B PacUETHOW TOUKE
W, 3Has ypOBEHb 3ByKa OT aBTOTPAHCIOpTa (MCTOYHHK ImyMmMa), 1o ¢opmyne (1) Haiith ypoBEHb
3BYKa B KWIOW 3aCTpOMKE.
4. OmnpenenvB ypoBeHb 3ByKa B JKWIOM 3aCTpPOMKE, ClI€JIaTh BBIBOJI O COOTBETCTBUM PACUETHBIX
JIAHHBIX JTOMYCTUMBIM HOpPMaM.



5. IloamicaTh OTUET U CAATH MPETIOIABATENIO.

Tabmuma 2 — Bapuantsl 3aganmil. «PacdeT ypoBHs LyMa B XKWIOH 3aCTPOHKE»

Bapuanr Paccrosnue no PasHocTh novH Tomumna Y poBeHb 3ByKa
pacyeTHOW TOYKU | MyTel 3BYKOBOro | (IIMpHHA) 37aHHS OT UCTOYHHUKA
h .M ayda d, M W, m L, ., oba
1 70 5} 10 70
2 80 10 10 70
3 85 15 12 70
4 90 20 12 70
5 100 30 14 70
6 105 50 14 75
7 110 60 16 75
8 115 5 16 75
9 125 10 18 75
10 135 15 18 75
11 60 20 10 80
12 65 30 10 80
13 75 50 12 80
14 80 60 12 80
15 100 S) 14 80
16 95 10 14 85
17 105 15 16 85
18 110 20 16 85
19 115 30 18 85
20 120 50 18 85
21 65 60 10 90
22 70 5 10 90
23 80 10 12 90
24 85 15 12 90
25 95 20 14 90
26 100 30 14 70
27 110 50 16 70
28 115 60 16 70
29 120 5} 18 70
30 125 10 18 70

3aganme 2. «PacuyeT 3ByKOM30/IMPYIOIIHX YCTPOHCTB»
PaccuuraTs TOMIMHY 3BYKOM3ONHPYIOMINX Tperpaj, 00eCreunBaOIIC CHIDKCHIE ITyMa Ha
pabodem MecTe A0 JOMyCTUMBIX BEJMUHH.
IMopsxok BbINOJIHE HUSI PA0OTHI

1. O3HaKOMHUTBHCSI C METOJMKON pacueTa
2. BbIOpaTh ¥ 3ammcaTh B OTUET UCXOHBIC JaHHbIC BapuaHTa (CM. TabII. 7)
3. B cooTBeTCTBMM C TaHHBIMU BapUaHTa OMPENESUTh TPeOyeMyIO 3BYKOM3OJSIIMIO JJIS 32/ 1aHHOTO
pabodero mecra.
4. Omnpenenurs TOMIMHY 3BYKOM3OIMPYIOIIEH Mperpajibl sl 3a1aHHbIX YCIIOBHUM.
o. [TonmicaTh OTYET U cAATH NMPENOAaBATEIO.
Tabmuma 7 — Bapuanrsl 3aanuil. «PacueT 3ByKOM3OJIMPYIOIMX YCTPOUCTB

[ Ne| Mcroummk | Pasmepsr | Xapakrep

| Marepuan | ITmorsocts | IlpuMedanne




Bap nryma MB3OJIPYEM OTO MBOJIPYEMOTO KOHCTPYKIMH | MaTepurala
TIOMEILECHUSI, M TTOM €11ICHUST r/em®
1 2 3 4 5 6 7
1 | YVyactok JICII 36x18x6 JlaGopaTopust Kupra 16
2 |Komseprop 841858 [TpomsBoncTBeHHOE | XKenezobeTo 26
TIOM eI HIE H
3 | J1C11 (200 1) 18x6x6 | [MAMMHHCTDATHBHBIC |y 16 | Oxua S =3m>
CITy OBl
MornorkoBas Hamriue
4 24x12%6 OrnepaTtopckas Kupro 16 JBEpU
JIpoOmIIKa — 2
S=4wm
Benrwisimonna
s [TpomsBoncTBeHHoe | XKene3obeTo
5 32x24x8 2,6
KOHBEPTOPHOTO TIOM CTIICHHE H
1exa
MapreHoBcKas
6 news (300 1) 18x9x6 JlabopaTtopust Kuprmu 16
7 KonmakxoBas 38x21x9 [IpomzBoacTBEHHOE Kupia 16
neyb MIOMEIIICHHE
HarpeBaresnbHas JucnieTyepckas OxkHo
8 neYb 18x9x6 ciyx0a Kupru 16 S=6wM°
OxHo S =3 M*
9 | Pe3ka micta 8x6x4 [IyneT ynpasnenus Kuprm 16 JBep S = 2 e
10| Cran 450 15x6x6 Kabuna Kupra 16 | Oxo S =4 w2
HaOJFO1CHUS
11 YuacTok 18x9x6 KoHcTpykTropckoe Kupmr 16
(hopMOBKHU 010pO
12 VYuactok 9106 [IpomsBoacTeenHoe | XKese3o6eTo 26
OYHUCTKH JIUThS TOM e ITIeHHE H
VYuacTtok JucnieTyepckas 0.2
13| Geryros 38x18x8 S Kupmau 16 OkHO S =8 M
YHacToK Konctpykropckoe | XKenesobero
14 | mapoBbIX 12x6x4 %yK P 2,6
10pO H
MeJTbHUIL
15 WNuepiwionnas 9x6x6 A IMUHUCTpaTHUBHOE Kupr 16 Jseps S = 3 2
peleTka TIOM €TLICHUE
16 Tepmuaeckas 21x12x8 [IpomsBoacTeenHoe | XKese3obeTo 26
neyb TOM e ITIeHHE H
KonBepTopHsbIi Hapyxibie 3aBojckas XKenezobero Oxkna S=120
17 ox CTEHBI: TePDITODILL " 2,6 2
H 68x21x10 PpHTOp
KonBeprop _ 2
18 eMKOCTEIO 350 T 21x9x6 [TyneT ynpaBieHus Kuprima 16 Oxno S=12 m
19| ACII (200 T) 12x9x6 JlaGopatopust Kuprm 16
20 MapreHoBcKas 15x6x6 Hucnietuepckas | XKenezobeto 26
meys (600 1) ciyx6a H
Arperart Ka6uma
21 | npoponsHOM 21x9x6 Kuprma 16 OkHo S = 6 M°
HaOJro1eHus
pe3Kku
22 | YaacTok 12x9x4 JlabopaTtopust Kuprma 16




npobonenus JIP-

10

Benrwriimonsa
Ik 36x18x9 [TpomBoncTBennoe | XKemnezobeTo 26

KOHBEPTOPHOTO MIOMEIIICHHE H

exa
24 | Arperat pe3ku 18x12x8 JucnieTuepckas Kupra 16 OKHOMSg: 20

JIBepb S = 3 M°
25 | ICII-5 21x18x8 JlabopaTopwust Kuprima 16 nOKHO S=4
2
M

KonBepropHhsiii Hapyxibie 3aBojckas XKenezobero Oxkna S = 140
26 ox CTEHBI: TePDITODILL " 2,6 2

H 100x22x12 PpHTOp
27 KommakoBast 15x6x6 Hucneruepckas | XKenezobeto 26

neYb ciyx0a H
28 HarpeBaTenbHas] 935108 [TpomsBoncTBeHHOE | XKenezobeTo 26

neYb TIOM eTTICHIE H

Kabuna Q.2
29 | Pe3ka micta 21x9x6 HAG O TIE HIS Kuprma 16 OxHo S =8 ™
30 | Cran 450 36x28x8 [TpomsBoncTBenHoe | XKenezobeTo 26
TIOM ETTICHIE H

I1oBBILIEHHBIN YPOBEHB

3ananue 1. «PacyeT 3ByKONOIJIOMAIOIIMX YCTPOMCTB
Onpenenurs CHWKEHUE IIyMa B MPOMW3BOJACTBEHHBIX IIOMEIIECHHWSAX IPH HCIOJIb30BaHUU
3BYKOIOITIOIAIOIINX MAaTE€PUAJIOB B 3a1aHHBIX YCJIOBHAX.
IHopsinok BbINOJIHE HUS PA0OTHI

1. O3znHakoMuTBCS C METOAMKOW pacueTa
2. BoiOpath 1 3ammcath B OTYET UCXOIHBIC JIaHHBIC BapuaHTta (cM. Tab:. 10)
3. OmpenensroT 3HAYEHHWS BCEX COCTABISIOMIMX CHIDKEHHMS Inyma 1o dopmynam (14) - (19) u
MOCJIEJOBATEILHO 3aHOCST HMX B TA0IL 9.
4. Jlenarot BbIBOZI 00 3((PEeKTUBHOCTH 3BYKOIOTJIONIAIOIINX YCTPOMCTB.
5. Ilognucath OTYET M CAATH MPETIOIABATEIIIO.
Tabmmia 9 — PacyeT CHDKEHMS  OKTaBHBIX  YpOBHEM  3BYKOBOIO  JaBJICHUS
3BYKOIOTJIOIAIOIIMM MaTEepUaioM

. CpeHereoMeTpHIeCKHe YacTOThl OKTaBHBIX mosoc, 111
Newn Bemrma 315 | 63 [ 125 | 250 [ 500 | 1000 | 2000 | 4000 | 8000
1 |B1ooo
2 |p(tabn. 5.6)
3 | Bu = B1ooon
4 |BSoy
5 |wv(puc. 5.)
6 |0osy (Tab. 5.8)
7 AA = Ooon 806J1
8 |a= (A /Sizs) /(A/ Siza +1)
9 R=a (Sia — Siee )
10 |a,=(AR+ R)/ S,
11 [A;=R+AR)/(1- ay)




12

B1/Sorp

13

Yy

14

AL =10Ig[( B, y1) /(Ay)]

Tabmma 10 - Bapuanrs! 3agannii. «Pacuer 3ByKONOIIIOMIAIONINX YCTPOUCTB

Ne Bap. Pa3Mep§:)h1;[;onzBoz[cLBe}moro [Tnomaar | 3BYKONOIJIOMAOIIUMN MaTepHal
(HICHTY(I)\;I;I)M Towa HI_Ilepmp;ﬂa’l Biicora OO JIMLIOBKH, M’ (cMm. Ne i/ B Tabm. 5.8)
1 2 3 4 5 6
1 84 18 6,2 2400 1
2 96 21 70 2700 2
3 75 18 6,2 2048 3
4 60 12 50 1048 4
5 84 24 78 2200 5
6 100 18 6,0 2600 6
7 120 21 8,5 3100 7
8 105 18 10,0 3200 8
9 85 12 6,0 1902 9
10 60 12 6,0 1300 10
11 150 30 12,0 4010 11
12 50 12 45 1450 12
13 45 12 45 1200 13
14 140 30 10,0 3200 14
15 130 18 8,5 2500 15
16 125 24 9,0 2805 16
17 120 24 8,0 3300 2
18 400 18 70 3200 4
19 90 18 6,0 2600 6
20 85 18 50 3000 8
21 100 24 6,5 2900 10
22 130 30 10 4200 12
23 110 16 10 2100 10
24 100 18 8,2 2500 12
25 130 24 12 3800 10
26 200 30 10 4000 S)
27 110 16 10 2100 6
28 125 24 90 2805 7
29 120 24 8,0 3300 8
30 400 18 70 3200 9

Cnucok JuTepaTrypbl, pe KOMEHAYeMbI i K MCII0JIb30BAHUIO 10 IAHHOI TemMe
OcHoBHasi JIMTe parypa:

1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTH KU3HEIEATEILHOCTH DJIEKTPOHHBIN
pecypc : yuebHoe nocooue / C.JI. SI6mounnkos / 10.C. Peicun. - Capatos : Aii [Tu Dp Meaua, 2018.
- 122 c. - Kaura saxomurcs B 6a3zoBoit Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOTPaHUICHO
2. Cokomnos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HEIEATEILHOCTH TIPH

SKCIUTyaTalldd CHUCTEM U COOPY)KCHMI BOJOCHAOXKEHHS W BOJOOTBEICHUSI DIICKTPOHHBIM pecypc :

Yueonoe nocooue / JI. . CokonoB. - be3onacHOCTh KM3HEASATEIBHOCTH TPU SKCIUTyaTaId




CUCTEM U COOPYXEHH BojpocHaOxeHus u BomoorBeaeHus1,2023-09-10. - Mockaa : Undpa-
Wmxenepus, 2018. - 136 c. - Kanra vaxonurcst B npemuym-Bepcur ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, >Kk3eMIUIIPOB HEOTPAaHUYCHO

JlonmoIHUTe JIbHAS JINTepaTypa:

1. benos, C. B. be3omacHoCTh KM3HEACATEIBPHOCTH W 3alWTa OKPYXAIOUWIEH Cpebl
(TexHocepnass 6e3omacHocThb) : yueOHuk / C.B. benos. - M. : IOpaiir, 2012. - 682 c. -
(bakanaBp. basoBslit kypc). - Ha yueOnuke rpud: Pex.MO. - buGmorp.: c. 682. - ISBN
978-5-9916-1836-6, sk3emmisipoB 1

2. DKojiorus U 0€30MacHOCTh JKU3HEIESITEILHOCTH : yueO. nocodue s By30B / [Kpusorenn /JI. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pexn. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : wn.
- bubsmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUIIpOB HEOTrPaHIMYICHO
HNuTepHeT-pecypebl:

1 http://window.edu.ru/ — enmHOE OKHO JOCTyIa K 0Opa3oBaTEIbHBIM pecypcam

2 http//biblioclub.ru/ — 5BC «YHuBepcureTcKas OMOIMOTEKA OHIAWHY.

3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOT ACCOMMAIMN JICKTPOHHBIX OHOIMOTEK
y4ueOHbIX 3aBeaeHui u opranmaimii CKPO

4 http//www.iprbookshop.ru — 9BC.
Shttps://openedu.ru — OTkpbITOE 0Opa3OBaHKE

TEMA 4. 3AI[UTA HACEJIEHUSI U TEPPUTOPUN OT YPE3BBIYAMHBIX
CUTYALIUM

MNPAKTUYECKOE 3AHSITHUE 8. IJIAHUPOBAHUE U OPI'AHM3AIIMOHHBIE
BOITPOCHI BBIITIOJTHEHUA 9 BAKYAIMOHHBIX MEPOIIPUATHUMN.

eab 3aHATHA: HAy4UThCS YETKO, ACHCTBOBATH IIPU DBAaKyallMd U yMEThb BBINOJIHATH
pacueThl HeOOXOIUMBIX JaHHBIX HA 3BaKyallMIO U JUIA KU3HEOOeCTeueHHs: BO BpeMs Upe3BblUaiHbIX
CHUT YAl
3HaHuA U yMe HUS, IPUOOpe TaeMble CTYIeHTOM B pe3y/ibTaTe 0CBOCHHUS TeMbI
3HaTh: OCHOBBI OE30MACHOCTH JKUBHEAEATEIHLHOCTH, Telle(hOHBI CIYKO CriaceHus

VYMeTh: 0Ka3aTh NIEPBYIO MOMOIIb B YPE3BHIYANHBIX CUTYAIHSAX, CO3/1aBaTh O€30MACHBIC YCIOBHS
peammsaimy npodecCHoHaIbHON IesTenbHOCTH HanmeHoBanie (GopMHUpyeMBbIX KOMIICTEHITUI

Baanern: MNPAKTUICCKUM ONLITOM TOAJACPKAHUA 0e30macHbBIX yCJIOBPIﬁ KMBHCACATCIBbHOCTHU

Kon dopMyTHpPOBKA

VK-8 Crioco0eH c03/1aBath U TIOJICP)KUBATh B TIOBC ETHEBHOM )KM3HU U B
npodecCUOHATTLHOM JIESTENNPHOCTH Oe30Tac HbIe YCIIOBUS JKU3HENCATSITHHOCTH IS
COXPaHEHUS IPUPOTHON CPeIbl, 00ECTIEUeHNUS YCTOMINBOTO Pa3BUTHs 00IIECTBa,
B TOM YMCJIE IPU YI'PO3€ U BO3HUKHOBEHUU YPE3BBIYANHBIX CU

M3ydenue KymbTyphl Oe30macHOro noBeaeHns B ycioBusix YC u opraHum3arms dBaKyaIin
HACENICHUsI B YPE3BbIYAMHOW CUTyallMu SBJSETCS BEChbMa aKTyaJlbHOM TeMOM HJsi KaXAOoro
YeIIOBeKa.

TeopeTnyeckas 4acTb
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B  ycinoBmsiX CTAQHOBICHMS  PBIHOYHOM  DKOHOMHKH, COLMAJIBHOM M NOJUTHYECKOU
HEeCTaOWIBHOCTH PE3KO BO3POCJa OMACHOCTh BO3HMKHOBEHUsS TEXHOTEHHBIX aBapHii, KatacTpod, a
TaK K€ TEePPOPUCTHUUECKUX AKTOB, KOTOPbIE MPUBOJAT K BO3HHKHOBEHHIO YPE3BbIUAMHBIX CHUTYyalMil
HO).

ABapust - OnacHOe TEXHOI'CHHOE IPOHCIIECTBUE CO3JAl0ee Ha OOBEKTE, ONpe/eJCHHOM
TEPPUTOPUM I AKBATOPUU YIpo3y JKM3HM U 370POBBIO JIIOAEH M NpUBOIALIEE K Pa3pyLLEHUIO
3[1aHUH, COOpPYKE€HMH, 00OpYAOBaHMA M TPAHCNOPTa, HAPYLICHHIO IPOW3BOACTBEHHOIO Ipolecca, a
TaK K¢ K HaHeCEHHIO yiepOa okpyxaromieit npupoaHoit cpeae (FOCT P 22.0.05-94).

KaracTtpoda - mpouciiecTBHe B TEXHUYECKOW CHCTEME, CONPOBOXKIAOLIEECS THOEIbI0 WIH
npornakeid 06e3 BECTH JTIOICH.

B pe3ymbTaTe akTHBHOTO BO3JCHCTBHS YEJIOBEKAa HAa Cpely OOWTaHMS M3MEHWIMCH Onocdepa
U TPOMCXOISAIIME B HEH MPOIECCHI, YTO BBHI3BIBACT CTHXHIHBIC OE€ICTBUS, HEOOBIYAMHO MOIIHBIC
HABOJIHEHMsI, yparaHbl, ONOJI3HU Jake B TE€X paiioHax, Ijie X paHee HUKOr/aa He ObLIO.

Kaxk mokazeiBaroT coObiTust 11 cenrsaops 2002r. B CIIA, opyauemM TeppOpUCTOB MOXKET OBITh
HE TOJBKO SJIEPHOE, XUMUYECKOe MU OAKTEpHOJIOTMYECKOEe OpY)KHE, HO U OOBIYHBbIE T'pax<TaHCKHE
caMoneTsl. B Takux ycioBmsx oco0oe 3HaueHHe MpHOOpeTaeT MpopWIAKTHKA, TPOrHO3UPOBAHUE U
mikBugammss YC. Ilockombky TouHoe BpeMsi BO3HMKHOBeHHsT YC, kak NpaBWiIO, HEBO3MO)KHO WIN
O4YEeHb TPYIHO MpEeACKa3aTh, HEOOXOAUMO 3a0JIArOBPEMEHHO NPUIOTOBUTH HACEIECHHE K 3alUTe U
paboram o yukBunamn YC.

Ilox nukBupanmey 4pe3BbIYAWHOM CUTYAalMHd TOHMMAIOT IIPOBEJCHHE B 30HE YPE3BbIYalHON
CUTyallMM M TpWIETAIOIMX K HeH palfoHax BceX BUIOB Pa3BEAKH M HEOTJOXKHBIX paboT, a Takke
OpraHM3alMI0 KM3HEOOECIeueH!s TOCTpaJaBUIer0 HACENICHWS M JIMYHOIO COCTaBa JIMKBHAATOPOB
(TOCT P 22.0.2-94).

3abyaroBpeMeHHasi TIOATOTOBKA K JIMKBHIAIMH TIOCJIEJCTBUNA aBapHii — OJWH W3 OCHOBHBIX
NPUHLMIIOB  3allUThl HACEJICHUS M NPOMU3BOACTBEHHbIX 00BEKTOB. Yem Oomnblle IPOBEIECHO
MOJITOTOBUTEJIbHBIX MEpONPUSITUA A0 MOMeHTa BO3HUMKHOBeHMsT UC u BbIllle MX KayecTBO, TEM
nerdye OyneT pemaTh 3aJauu 3alIUThl HACEJICHUS U MpeJnpusaTus npu Bo3HukHOBeHHH YC.

Bonpocs! u 3aganus:
ba3oBblil ypoBEeHb
3ananue Kk padoTe: 10 NPUBEICHHOM METOIMKHU MPOM3BECTH PacueThl HEOOXOAUMBIX JTaHHBIX Ha
9BAKYAlMIO U IS )KU3HEOOECTIeYEHN COIIACHO MCXOJHBIM JAHHBIM TaOJmp! 1.
Tab6mma 1 - VcxomHble maHHBIC JJIs pacdyeTra



HE : - g =s | .
f1day|azan 55| 5. i TR ¥
HEHEH R MR s38 |d8F| J8|Eed| 3:
HEHHH BT Bex | SEE| =5 |Bsf| EF
z|Efel=7ig §3| £° F27 [283| BF|23f| %

£5 g 5 e E g = = _g = 25 E g
1 8 15 1500 | 99 40vmm | 119 O0mmm | 100 15 2200 JImA3
2 12 10 2500 | 129 35mmm | 149. 10Mm= 42 8 34 I1A3
3 7 50 700 6o 20amm | 109 O0sgm | 150 17 2600 KPA3
+ 14 5 10000 | 209 OSaem | 209. 200mm | 100 12 978 KAMA3
5 9 2 8000 | 14w 58mmm | 163. O0nmm 289 17 3707 Hxapyc
6 17 4 870 | 15w 19wmm | 18w 2lumm i 10 761 Hxapve
7 4 2 1200 | 20%. 00amem | 229. 25:mm 85 6 450 I1A3
] 5 3 1500 | 10w 36ngmm | 10w 57xom 67 14 2016 JImA3
9 2 1 600 | 16w 45mm | 199 37amm 19 7 159 I1A3
10] 9 J 360 29 30vme | 3g. 20MEH 29 4 289 TA3-53
11 6 2 2000 | 59 00mmm | 69 15mmm 20 12 635 KAMA3
12| § 1 1800 | 1l= 34mmm | 1lu. Sdvmm 82 13 2125 Hxapye
131 7 2 3000 | 14w O0umem | 169 20amm 36 15 928 JImA3
141 25 5 2000 | 219 O5mmm | 229. 10nvmm 45 12 2435 Hxapyc
15| 14 6 3100 7a. 45yem | 181, S5amm 43 5 1023 KPA3
16] 9 1 4500 | 129 28mmm | 149, 58vmm 26 6 315 ITA3
17] 8 3 3200 | 17= 05umem | 18w 25xom 31 4 231 Hrapyc
18] 12 2 9800 | 9u. O6mmm | llu. 35ymm 34 6 1026 Hxapyc
19] 3 2 3000 | 10w 27umm | 1lu. O0vmm 25 15 720 KPA3
20 5 3 4000 | 139 56mmm | 159 46nmmE 45 9 509 Hxapye
21 4 2 3200 | 159 15smmm | 189 25umm 37 7 623 KPA3
2] 10 1 5000 | 16w 23ypm | 199, 30xom 62 17 2023 Hxapye
23| 30 3 2100 | 15w Shom | 179 200w 35 5 3035 ITA3
241 20 6 2000 | 21m 32xyom | 229 10smm 42 12 2320 KAMA3
25| 6 4 12000 | 9u. 05ammm | 12u. OSaom 46 12 650 KPA3
26| 9 6 6000 | 10w 23xom | 11w 20xom 29 4 878 Hrapyc
27] 35 8 7000 | 149 40smgm | 154 40vmmm 16 3 249 JInA3
28| 12 3 4000 | 16w 50amm | 179 30vmm 56 12 1170 Hxapyc
29| 5 1 5000 | 149 13yom | 169. 23xsmm 31 17 761 KPA3
30] 4 2 7000 | 8u.50mmm | 9u. 20mEE 20 4 352 KAMA3

MeToOaMKA BLITOJHEHHUA 3a0aHHA:
1 ITogroroBurs JMCTHI GopmaTa A-4, 3aMOJHUTH IITAMIIBI.
2 BeposiTHOE YHCIIO JIIOICH TIOTABIIMX B 30HY 3apaKCHUS:

2.1 Cpennss WIOTHOCTH 3aCENICHUS:
Q=N/Sp (ue./km.2)

rue:

N — yuco xurenei paiiona (4el.)

Sp — mwiomaap paroHa (Km.2)

2.2 BepoaTHOE YHUCIIO MOCTPa aBIINX:
Nroc. :Q *Ss (‘ICJ’I.)

rue:

Q — CpeaHsis WIOTHOCTH 3acesieHus (YeL./KM.2)
Ss — miomiaap 3apakeHus (KM.2)
3 Ompenenenre BUIA dBaKyaly (BBIBOJ paOOTAONIMX 33 TPEJIeSbI 00BbEKTa WIM YKPBITHE B
3aIUTHBIX COOPYKECHUSIX, JMOO WCTIONb30BAHME 3AIUTHBIX CBOMCTB 3/IaHUN U COOPYKCHHH).
Bun sBakyaimm 3aBucuT OT akTopa BHe3anHoCTH HacTymwienns YC.
3.1 Bpems Hactymwiennss YC (abcomoTHoe):

Tuc = Tron. 061. — Tas (‘-I)

rac:



Tuox 061 — pacueTHOE BpeMs noaxoaa odnaka (4.);
Tas — BpeMst Hadaa aBapuu (4.)
3.2 Bpems1, umerolieecs B 3amace JJisl OpraHu3alidd  3BaKOM e pONPHSITHIL:

T=Ta- TaBaK, ('—I)
rae:
Tuc— Bpemst HacTymieHnss YC (abcomoTHOe) (4.);
Tosax — BpeMst IPOBEICHUS 3BAKOMEPONPUATHH (4.)
[Tpumep: ABapus Ha Bojo3abopHOi cTaHimu HoBocTpoiika mpousonuia B _ Y.  MUH.
Hmeetcst 1u BpeMsi Ha BBIXOA JIOAEH 3a mpenensl o0bekTa? Ecian BpeMeHH HeT, yUYUTHIBAIOT, YTO
ra3000pa3Hblil XJI0p TsKeJee BO3AyXa MOYTH B 2,5 pasa, Ballle pelIeHHe O pa3MEeLIeHHH pabounx U
CITy KallHX.
4. Pacuer uncna pabodnX | CIIY)KalUX MOJICKAIIMX dBAKYAIIHHL
Pacuersl npom3BOAAT, UCXOAs W3 HauOOmbIed paboTarolield CMEHbl MHPHOIO BPEMEHH,
YUCJIEHHOCTH JIMYHOTO cocTaBa (OPMHUPOBAHMHA M JAEXKYPHOH CMEHBI, KOTOPYIO HEOOXOIHMMO
OCTaBUTh HA pabOYMX MECTaXx Il OXPaHbl M KOHTPOJI 3a paboTaromyM 000py10BaHUEM.
[Ipu yrpoze Bo3HukHOBeHMsT UYC nu4HBIM cocTaB (QOpMHUPOBaHWI oOcTaeTcsi (€Cid TO3BOJSET
ob0ctaHoBKa) Ha oObekre, ocHam@aercs (CU3), mpubopamy, HHCTPYMEHTOM U HEMEIJICHHO
NPUCTYMAET K MPOBEACHUIO CIHACATENbHBIX U APYIUX HEOTJIOXKHBIX PadoT.
Ha o0bexTe BBOIST YCWICHHBIH PEXMM OXpaHbl. B 1exax ¢ HempepbIBHOM IMKJIOM IPOM3BOICTBA
OCTaBJIAIOT JI€)KypHBIE CMEHBI, KOTOpble obecrneunBatorcst CU3.
Tabmma 2- Pabouure u cityxamiye nojuiexalye 3BaKyali

[Togpaznenenue YHCIEHHOCTh YEJIOBEK [Toanexwur
ABaKyal1
HanMOOJIbIIIE W3 HUX YeJIOBEK
paboraroreit
CMCHBI bopMHpOBaHHe JIEKYPHOM BCETO
CMECHBI
ex Ne 1 10

5. PacueT npoayKToB mMTaHus U BOJBI JJIsl pa00OUMX U CIIYXKAILMX MOAJIEkKAIIUX SBaKyallu.
Tabmua 3- Hopmbl oOecrnieueHnst MpoyKTaMu MUTaHus HaceneHws, noctpagasiiero B YC, r/uen B

CYTKH

[ponyxkt Konuiectso Ha 1 ven. Ha 1 nens (kr) Ha 3 nns (xr)
(r)

1 Xneb u cmecu u3 250

prkaHoM, 00 TUpHOH MyKH 1

copra

2 Xneb Oenblii U3 250

MIIIEHUYHOH MYKH 1copTa

3 Myka miieHnqHas 2-ro 15

copra

4 Kpyna pa3Has 60

5 MakapoHHbIe m3aemust 20

6 MoJ10KO ¥ MOJIOYHBIE 200

W3IeNusI

7 Msico, MSICONPOLYKTHI 60

8 Pr16a 1 prIOOTPOTYKTHI 25

9 Kupnr 30

10 Caxap 40

11 Kaprodens 300

12 OBouu 120

13 Comnb 20




[ T4 Tait [T |

Tabmma 4- HopMbl obecriedeHust HaceIeHusI BOJIOH, JI/Uell. B CYTKU.

Bunsr Bogonorpebienust KommuectBo nHa 1 Ha 1l genn Ha 3 mua
yeJ. (J1) (1) (m)

1 Ilurne 5

2 IlpuroroBrieHye MMM 7

3 Y noBeTBOpEHHE CaHUTAPHO- 21,0

TMTHEHMYECKHUX TIOTPeOHOCTEH

YyeJioBeKa

4 Bririeuka xjieba 10

5 Ilpavueunsie, XUMYHCTKA 40,0

6 MeammHCKHE Y4 PesKIeHUS 50,0

7 IlonHast canurapHasi 00paboTKa 45,0

Toaeit n/daen

6 PacueT HE0OXOMMMOTrO KOMMYECTBA TPAHCIIOPTA JJISI 9BaKyalll pabounx, CIy’KalxX M YJICHOB
UX CEMEN.
Tabmma 5 - HopMbl MakcHMalbHOW 3arpy3Ky 10 MapKaM aBTOMOOWIEH 71 pacuera

H606XOI[I/IMOFO KOJIMYECTBA aBTOMOOWILHOIO TpaHCIIopTa.

Mapxka ITA3 JIuA3 KAMA3 | «Hkapyc»| ['a3-53 KPA3
aBTOMOOUJIS

Yucno 25 60 35 46 25 50
acCakKUpPOB

IToBbIIIEHHBI YPOBEHD

1.date onpenenenne UC.
2.Kak xknaccudmmpyrorcs YC TEXHOTE€HHOTO M NPUPOTHOTO XapakTepa?

CnucoK JIMTepaTypsbl, pe KOMeHyeMblii K HCI0/Ib30 BAHUIO 110 IAHH O TeMe
OcHoBHast JIuTe parypa:
1. Peicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTb XU3HEIEATEILHOCTH DIIEKTPOHHBIN
pecypc : yaeonoe nocobue / C.JI. S6mounnkoB / FO.C. Peicun. - Capatos : Aii [Tu Dp Meaua, 2018.
- 122 c. - Knura Haxonurcst B 6a3oBoit Bepcun DbC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUIIPOB HEOTPAHMIEHO
2. Coxkonos, JI. U.<BR>&nbsp;&nbsp;&nbsp; be30macHOCTh KI3HEACATESIHHOCTH TIPH
SKCIUTyaTalldd CHUCTEM U COOPYKECHHII BOAOCHAOKEHMSI M BOAOOTBEJCHUS DJIEKTPOHHBIA PECypce :
Yuebnoe nocobue / JI. U. CokomnoB. - be3onacHocTh KU3HEAESITEILHOCTH TIPU 3KCIUTyaTallu
CUCTEM U COOpYXEHH BopocHaOxeHus u BopoorBeaeHus1,2023-09-10. - Mockaa : Uudpa-
Nwxenepus, 2018. - 136 c. - Kaura Haxogurcs B npemuym-Bepcun DbC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMIUIIPOB HEOTPAaHUYCHO
JomoJiIHMTE IbHAS JIUTepaTypa:

1. benos, C. B. be3omacHocTh KM3HEACATEIBPHOCTH M 3allTa OKPYXAIOUeH Ccpebl
(rexnocepnast 6e3omacHocTh) : yuebnuk / C.B. Benos. - M. : FOpaiir, 2012. - 682 c. -
(bakanaBp. basoBslit kypc). - Ha yueOnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sk3emmsipos 1

2. DKojiorus U 0€30MaCHOCTD JKU3HEIESTEILHOCTH | yueh. nmocodue s By30B / [Kpusomenn JI. A.,



Mypaseii JI. A., Poesa H. H. u np.] ; mon pex. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : .
- bubsmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUIIpOB HEOTPAHIMYICHO
HNuTepHeT-pecypebl:
1 http://window.edu.ru/ — enuHOE OKHO JOCTyIA K 00pa30BaTEIbHBIM pecypcam
2http://biblioclub.ru/ — 5BC «YHuBepcureTcKasi OMOIMOTEKA OHIAMH.

3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOr ACCOMMAIMN JICKTPOHHBIX OHOIHOTEK
yueOHbIX 3aBeaeHuil u opranmaimii CKPO

4 http//www.iprbookshop.ru — 9BC.
S https://openedu.ru — OTkpeITOe 06pa3oBaHye

TEMA 4. 3AIIUTA HACEJIEHUS U TEPPUTOPHUM OT YPE3BBIYAMHBIX
CUTYAIIUM
INPAKTHYECKOE 3AHSITHE 9. OLIEHKA OYAI'OB IIOPAKEHMUSI,
BO3HUKAIOIIUX B PE3YJBTATE CTUXUNHBIX BEJICTBUI, ABAPUI U
KATACTPO®

He.]'l]: 3aHSATHSA: O3HAKOMUTHCS C METOIMKOM YIIPOIICHHBIX PAaCYCTOB OLCHKHW O4YaroB
TMOpaKCHUA, HpI/IO6peCTI/I INCPBOHAYAJIbHBIC HABBLIKW B PCHICHHMM 3ada4v.

3HaHus U yMe HUS, IPUOOpeTaeMble CTYI€HTOM B pe3y/bTaTe 0CBOCHHUS TeMbI
3HaTh: OCHOBBI OE30MACHOCTH JKUBHEAECATEIHLHOCTH, TeJle()OHBI CIY>KO CriaceHus

YMeTh: OKa3aTh NEPBYIO MOMOILb B UPE3BbIYANUHBIX CUTYalMAX, CO3/1aBaTh 0€30MACHBIE YCIOBHS
peammaimy npoeCCUOHANTBHON JesaTebHOCTH HanMernoBanre (HOpMHpPYEMbIX KOMIICTCHIIHIA

Baanern: MNPAKTUICCKUM ONBITOM TIOAACPKAHUA 0e30macHbBIX yCJIOBPIﬁ KMBHCACATCIBbHOCTHU

Kon dopmyUpoBKa

VK-8 Crioco0eH c03/1aBath 1 TIOICP)KUBATh B TIOBC EIHEBHOM )KM3HU U B

po(hec CHOHATBHOM IESTETFHOCTH O€30TIaCHBIE YCIOBUS JKU3HEIEATETEHOC T TSI
COXpaHeHUs IPUPOJHON Cpeabl, 00ecTieYeH s YCTOHUUBOTO Pa3BUTHS OOIIECTBA,
B TOM YKCJIC IIPH YI'PO3€ ¥ BO3HUKHOBEHUH YPE3BBIYANHBIX CH

CruxuiiHple JeficTBUS CHI MPUPOBI, [TOKA EIIe HE B TIOJIHOM Mepe MO/BJIAC THIE YEIOBEKY,
HaHOCST SKOHOMMKE rOCYAapCcTBa U HAC JICHUIO OTpOMHBIH yiiep6. CtuxuiiHble OencTBUS — Takue
SIBJICHUS IPUPOABI, KOTOPBIE BHI3BIBAIOT SKCTPEMANIbHBIE CUTYallMH, HAPYLIAIOT HOPMAJIBHYIO
JKU3HENIeSTeNbHOCTh JItozieil U paboTy 00bekToB. Hanbonee xapakTepHble cTHXHIHBIE OeACTBUS IS
Pa3nUYHBIX reorpaduuecKux paioOHOB HAIEH CTpaHbl — 3eMJICTPSIC €HUSI, HABOJHEHUS, CEIEBbIC
MOTOKH M OTIONI3HH, CHEXHBIC JIABUHBI, OypH U yparaHsl, okapbl. CTUXuifHbIe Oe/ICTBHS BO3HUKAIOT
BHE3AITHO ¥ HOCST Ype3BbIUaiHbIN Xapaktep. OHU MOTYT pa3pymIaTh 3/1aHUS U COOPY KEHNS,
YHAYTOXKATh [IEHHOCTH, HAPYIIaTh MPOIECChl MPOU3BO/ICTBA, BBI3BIBATH THOEIb JTIO/ICH 1 dKUBOTHBIX.
[losToMy M3yUeHHEe AaHHOU TEMBI SIBIISICTCSI AKTYIBHBIM.

TeopeTHnyeckas 4acTh
ITo MpoUCXOXKIEHMIO €CTECTBEHHBIE KaTaCTPO(bI 1ESATCS HA 4 TIOATPYIIIBL:
1. Meteoponoruaeckue.
2. Tononormaeckue.
3. TekTOHMYECKHE W BYJIKAHAYECKHE.

4. KocMuueckue.

1. K memeoponozuueckum (azpomemeoponozuueckum) ONACHBIM SIBICHUSIM OTHOCSTCS:
OypH, yparaHel, CMEp4H, INTOPMBI, Tal(pyHbl - BO3HHKAIOT MPH MPOXOKIACHUM TIITyOMHHBIX
IMKJIOHOB M TPEJCTABISIOT COOOM JBIKEHME BO3AYIIHBIX Macc (BeTep) ¢ pas3IMaHON
CKOpOCTBIO. UTOOBI YETKO MpEeACTaBIATH, KOrJa BETEP MOXET CTaTh TOYHOM CTUXHEH, CIEIyeT
ooparurecs k mmkane bodopra (1806 r.), mpumstoi ['nmaBHOM (usmdeckoir obcepBaTopuei st
Ompe/IeIeHNs] CIIBI BETpa:

0-4 6amna - 8 M/cex - yMepeHHbII BeTeD,
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6 6aywtoB - 12 M/CeK - CWIbHBIA BETED,

10 GamoB - 25 M/cek - Oyps,

12 6asnoB - 6onee 25 (29) M/cek - yparaHh.

OCHOBHBIMU TIOpAXKAIOMIMMH (PAKTOpaMU 3THX SIBICHHUM MPUPObI SIBISIIOTCSA: BBIBOJ M3 CTPOS
KOMMYHHMKalMii ¥ HapylleHue  paboThl  TpaHCHOpPTa, pa3pyllie€HHEe  THUIPOCOOPYKEHH,
TIOBPEXK/ICHUE JEPEBHEB U 3aHUN,

- pa3pylIEHUE HACEJICHHBIX IyHKTOB.

2. K mononocuueckum onacHbM SIBICHUSM OTHOCSATCS: HABOJHEHHS M TABOJAKH, CEJH,
OTOJI3HY, O0BaJIbI (CHEXKHBIC), OCBHINM, JIABMHBI, TIpocajika (TIpoBaj) 3€MHOW TOBEPXHOCTH, IyHAMU
(OosnbI1IME BOJHBI).

Haunbonee xapakTepHbl W3 BBIIIE TEPEUYUCIICHHBIX SBICHUN J1a Teppuropun Pb, sBistorcs
THIPOJIOTHYECKHUE ONACHBIC SIBJICHUS (HABOJHEHHS U MAaBOAKH).

Haeoonenua (naeooku) - >TO 3aTOIVICHUE OTJIEJIbHBIX TEPPUTOPUIM BCIIEICTBHE PE3KOrO
Nob€Ma YPOBHS BOJbI, MPUYMHAMU KOTOPBIX SIBISIIOTCA: IMOJIOBOAbE (OOWIbHOE TasiHUE
CHera, JibJ1a), JAOXKIEBbIE MABOJKH, MOATOIVICHHE (TOBBIIICHHE YPOBHS T'PYHTOBBIX BOJ), 3aTOPbI
(cxoruieHHe JbJIa, Jieca, Mycopa), BETPOBbIE HATOHBI (TIOYTU €XKETOJHO perucTpupytorca B T. C.-
[TeTepOypre).

Cenu - 3TO KaMEHHO-TPSI3€BbIE IOTOKH, CITyCKAIOLIMECS C Top C OOJbIION CKOPOCTHIO,
paspylIaloMe U YHHUTOXKAIOLE BCE HA CBOEM ITyTH.

Ononsnu - 5TO CMEILICHUE TMOBEPXHOCTHBIX CIJIOEB TOYBBI B PE3YNbTATE Pa3pPBIXJICHUS HX
TIOBBIIICHHBIM COJEPXKaHUEM BJIATH.

3). K mexmonuueckum u gy1kanuueckum onacHbIM SBJICHUSIM OTHOCSITCS:

- 3eMJIETPACEHUS,

- I3BBEP)KEHHE BYJIKAHOB.

3emnempacenusa - OSTO TOA3EMHbIE TOMUKM WIM KojleOaHHs TOYBBI, BbI3BaHHBIC
NPOUCXOJAIMMHU B TOJILIE 3€MHOM KOpbl Pa3iWYHbIMU JBIKEHWSIMU U 0Opa30BaHMEM OIPOMHOM
sHeprun. OcBOOONMBIIASICS SHEPIUs PACHPOCTPAHAETCS B BHAE YNPYTUX BOJH, YTO B CBOIO Ouepelb
BJICUET 3a COOOW: pa3pylleHue 3JaHUi U COOPY>KEHWH, Moj O00JOMKAaMH KOTOPBIX OKa3bIBAIOTCS
JIIONIH, a TaK ke MCUXOJIOrMIeCKoe BO3/CICTBYE HA JTIOJCH.

OCHOBBIBasSICh Ha TNPUYMHAX M MECTE BO3HMKHOBEHHUS 3EMIIETPACEHUS MOXHO MOJpa3JeiUTh
Ha TEKTOHWYECKHUE, BYJKAaHNYECKUE, MOPETPSICEHMS.

Texmonuueckue 3emiempsacenus BO3SHUKAIOT B pE3yJIbTaTe MEPEMEILCHUS MacC B 3€MHOM
KOpe TMOj BIMSHHUEM TopooOpa3yronmx mpoueccoB. ExxeroqHo B mupe peructpupyercs Oomee 1
MJIH. CEMCMMYECKHUX TOITYKOB.

Jnst  ompedeneHus CWIbl  MOA3€MHBIX TOMYKOB — HCHoib3yeTcs 12-0anbHas —IIKaja
Puxrtepa (1935 1.).

Byakanuueckue 3emnempacenus BO3HHKAIOT BCJEJICTBUE M3BEP)KEHMSI BYJIKAHOB, KOTOpBIE
NPUBOAAT K OTPABJIICHUMIO HACEJICHMS Ta3aMM M 3acChIIKOM HACEJICHHBIX IyHKTOB. Tak,
BYJIKAHMYECKHM TEIUIOM M MeCKOM B 79 r. H.3. ObuUI OXOpoHeH T. [lommei.

Mopempsacenus - 310 pe3kue KojeOaHus BOJABI B MOpPSAX M OKEaHaX, BO3HHMKAIOLIME MpU
3eMJICTPSACEHUH, OIMIEHTP KOTOPOrO  HAaXOAMTCSA MOA  JHOM, a TakKke MOJBOAHBIMU
BYJKaHUYECKMMHU M3BepkeHMsAIMU. Tak oOpasoBancs B bepunrosom mope B 1797 1. ocTpos
Borocnoa. Ilpu CHIbHBIX MOpPETPSICEHUSIX HAa TOBEPXHOCTH MOpS 00pa3yroTCsl TMTaHTCKUE BOJIHBI
nyHaMu. Taxk, B 1946 1. Obu1 pa3pymieH r. Kambsso Ha noGepexne [lepy, a B 2004 r. B FOxHol Az
B pe3yibTaTe LyHaMHu NMoru6so okosio 300 ThIC. YesoBeK.

4). Kocmuueckue onachnvle sag1eHus - 3TO TAJICHUC METCOPUTOB, OCTATKOB KOMET, MPOYHC
KOCMUYECKHE SIBICHUS, KOTOpble BCTpeyaroTcsi KpaiHe penko (1 pa3 B OAHO WIM HECKOIBKO
cronmetuii). Tak, Hampumep, magenne meteopura 30.06.1908 r. B pabione pexu Ilomxamennas
Tynrycka (rokHasi 4acTh LeHTpanbHoM CuOupu). 3BYK B3pbIBa ObLIT CIbIIeH Ha yaanennu 1200 kM,
paauyc niopakennst 30 kM. B3ppiBHast BoiHa 2 pa3a 00oILia BOKPYT 3€MHOTO Iapa.

Aeapuu u kamacmpoghvl Ha 00vbeKMax HApOOHO20 X03Alicmed.

1). Hckyccmeennvie UYC wuiu anmMpononocuueckozo NpPouUCcXoxcoenus JIeaTCs:
TPaHCIIOPTHBIE, MPOM3BOACTBEHHbIE, ClEIM(UIECKHe, COLMAIbHbIE.

Tpancnoptheie YC 10 MPOMCXOKAEHUIO JEJISITCS Ha:

- aBTOMOOMJIBHBIE aBapuu



- JKEJe3HOIOPOXKHBIE  KaTacTpodsl

K texHorenneiM YC oTHOCSTCS Takke Npom3BoACTBeHHbIE YC, KOTOpbIE BO3HHKAIOT HA
00BEKTaX HAPOTHOTO XO3SIHCTBA M TOAPA3AEIAIOTCS 10 BUIY BHICBOOOXKIAIOIICHCS SHEPTUM:

a) MEXaHM4eCcKOH (AMHAMUYECKOH), B pe3ylbTaTe MOJOMKH WIM pa3pylleHus arperaTos,
MEXaHM3MOB, KOHCTPYKIWM 31anHmid. K 3TOMy Tuiy aBapuil OTHOCATCS THAPOJMHAMHYECKHUE
aBapuy, KOTOpPbIE MOTYT BO3HUKATh HAa Pa3JIMUHBIX T'HAPOCOOPYKEHHAX

PesynbraT ruipoguHaMHU4ECKUX aBapHid:

- 00pa30BaHKE BOJH MPOpbIBA U KaTaCTPO(HIECKOro 3aTOIUICHNS,

- 00pa3oBaHUe MPOPHIBHOTO TABOIKA,

- CMBIB IUIOZIOPOJIHBIX TIOYB WM HAHOC HAa OOILMX TEPPUTOPUSX.

0) TepMUYECKOM, B pe3ysibTaTe NOKapoB, MHUIMHUPYIOIIUM (PAKTOPOM KOTOPBIX B HEKOTOPBIX
CJIy4asix MOT'yT OBITb B3pbIBBI. [10kapel (B3pbIB) MOTYT BO3HHKATh:

- B 3JIaHMAX Ha TEXHOJOTMYECKOM 00O0pY/10BaHUY;

- B 3/IaHMSX KWIOTO, COLMATbHO-OBITOBOrO U KYJIbTYPHOIO Ha3HA4ECHUS;

- Ha TPAHCIOPTE;

- Ha 00BeKTax JoObIYM, NMepepaOOTKU U XpaHEeHWs (JIETKOBOCIUIAMEHSIIOIMXCS, TOPHOYMX,
B3pbIBUATHIX BEIIECTB);

- B IIaXTax U MO/I3€MHBIX BbIpaOOTKAX;

- Ipy OOHAPY>KEHHH HEPa30pBaBLIMXCSI OOCTIPUITIACOB,

- IPH yTepe B3pbIBUATHIX BELIECTB.

[Toxxapbl B HACEJIEHHBIX MyHKTaX MO MacIUTa0y U HHTEHCUBHOCTHU JAEJATCS:

- OTJeJbHbIE (€IUHIYHBIE), KOI/1a B IPOLECC FOPEHMs] BOBJIEKAIOTCS OTAE/bHbIE IOCTPOMKH,

- MaccoBbIe — 25% BceX MOCTPOEK,

- crtonmable — 90% Bcex MoCTpoek,

- orHeBo# mTopM, korna 100% Bcex mocTpoek BOBJICKAFOTCS B MPOIIECC TOPCHHUS.

B) yreuka OakTepuajbHbIX AareHToB, B pe3yJbTaTe€ aBapuil Ha KaHAJIM3alMOHHBIX
CUCTEeMaX, aBapuii Ha BOJOOYHCTHBIX M Jp. OYHCTHBIX COOPYKCHHSIX, yTeuka OaKCpeICTB C
YUPEKIEHUH CaHUTAPHO-3MUAEMHUOJION MECKOTrO MPOUIS.

T). paIMalMOHHON - B pe3yJbTaTe paJHallMOHHBIX aBapHil.

1). XMMHUYECKOH - B pe3yJbTaTe aBapuil Ha XUMUYECKH oracHbIX 00bekTax (XOO0).

3) K CHIELM(PUIECKUM ONACHBIM SIBJICHUSM OTHOCSTCS:

- 9nudemuu - 3TO MAacCOBble MHQEKIMOHHbIE 3a00NeBaHMsl Cpequ JIOJEH, Ha IpuMepe
€KETOJIHbIX BCIbIILIEK TPUIIIA;

- Jnu300omuu -  IPOKOE pacnpocTpaHeHHe VH(EKIMOHHBIX U HMHBa3HHUHBIX
3a0oneBaHuii Cpeau KUBOTHBIX,
- Jnupumomuu - MPOKOE  PACTpPOCTpaHeHHe  3a0ONICBaHWH  pAacTeHUil, OCOOCHHO

CEIIbCKOX03MCTBEHHBIX ((purodTopo3 Kaprodess),
- 60eHHble KOHPAUKMDbL.

BoilHa - O0OIIECTBCHHO-TIOJIMTUYECKOE  SIBJICHHME, T.€. «IPOJODKCHHE  TOJUTHKU
HACWILCTBEHHBIMU CpPEeJCTBaMm». BoliHa SBISieTCS yMBIIUICHHBIM O€/ICTBUEM.
4) K couuanvro-onacnuvim (ymolutjieHHbIM) SBICHIIM OTHOCSTCS:

- TEPPOPH3M,
COLMAJIbHBIE BOJIHEHM,
HapKOMaHWs,

- TOKCUKOM aHH,
AJIKOTOJIH3M,
- TOJIOZ U JIp.

Bomnpocs! u 3aganus:
ba30BbIi1 ypOBEHb

3aganue Ne 1
Omnpenenurs CTENEHb pa3pyllieHud dneMeHToB Iiexa OO B pe3yibTaTe BO3JACHCTBUS
3eMJICTpSICeHHsT CWIOW... OamioB (tabmmia 1). 3pamwe 1exa OCETOHHOM  KOHCTPYKIH,

TEXHOJIOTMIECKOE O0OpY/JOBaHME BKIIOYAET MOCTOBBIE KpaHbl M KpPaHOBOE 00OPYIOBaHHUE,
Tsokenble  ctaHkd, KOC (KOMMYyHalIbHO-SHEPreTUUECKUE CETH) COCTOSIT K3 TPYOOINpOBOAOB HA



KeJIe300€TOHHBIX ACTaKaJaxX U KaOeIbHOW TOJ36MHOM AIICKTPOCETH.
Tabmma 1 — Bapuanrs! 3aganuit
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CnpapovHble TAHHBbI®

Ouaez nopasicenus npu 3emiempsceHuu — 3TO TEPPUTOPHs, B TpeiesiaX KOTOPOi IPOU3OLLIH
MAacCOBbI€ pa3pylleHUs] U TOBPEXKICHUS 3[aHUM, COOPY)KEHHHA U T.H., COINPOBOXKAAIOIIMECS
MOPAKCHUSIMHU U THOEJIBIO JIOJIECH, )KUBOTHBIX, PACTEHHI.

Oyary MaccoBOro TMOpakeHHS BO3HHKAIOT OOBIYHO B pailoHe (30HE) 3eMIIETPACEHUs, TJIe
MHTEHCUBHOCTH €ro 1o Ikaie Puxrepa coctapisier 7—- 8 6auioB u Oonee; Mpu 3TOM OOJBITMHCTBO
31aHUA W COOPYXEHHH TOJNydaT CpEIHME W CWIbHBIE pa3pylleHus. B palioHe 3eMieTpsceHust
MOXET OBITh OJMH WIM HECKONBKO O4aroB nopakeHuss (Apmenus, 7 nexadbps 1988 r. — 4 ropoga u
58 HaceJeHHBIX IyHKTOB).

Ouary mnopakeHusl Mpu 3eMJIETPSCEHHSX MO0 XapaKTepy paspyLIeHHs 3JaHUA U COOPYKEHHI
MokHO cpaBHuTh C  Ouflll. IlosTomMy oOIEeHKa BO3MOXKHBIX MAacIITaOOB pa3pylIeHUH Ipu
3eMJIETPACEHHH MOXET OBITh IpPOBEJEHA aHAJIOMMYHO OLEHKE paspylieHuii npu B, ¢ Toil sk
pa3HUICH, UTO B KaUeCTBE KpPHUTEpHs OEPEeTCS He MaKCHMaJbHOE M30BITOYHOE JTaBJICHHE BO (PPOHTE
ynapHoi BomHBl (APd), a MakcuMalbHas WHTCHCHMBHOCTh 3€MJICTPSCEHHMS B OaulaXx TO IIKaJie
Puxrepa (Tabmuipm! 2, 3).

Tabmma 2 — 3aBUCUMOCTb W30BITOYHOTO JIaBJICHUS OT CHIbI 3€MJIITPECEHUS
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Ta6mma 3 — CteneHn pa3pylieHUs 3JIEMEHTOB 00BEKTa IpH pa3armaHbIX AP¢ ymapHoi BoiHbl, Klla
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3aganue Ne 2

Omnpenenurs mapaMeTpsl OYara TMOPaKEHUS NpU pa3pyIICHHM IUIOTHMHBI BOJOXPAaHWIMIIA Ha
paccrossHi R, kM. O0bem Bonmoxpanwmia W, MiaH. M3, mmpuHa npopaHa B, M, riayOuHa BOABI
nepeq IVIOTHHOM (rimyOuHa mpopaHa) H, M, CpelHss CKOPOCTh ABIKEHMS BOJHBI IOMycKa V, M/C
(Tabmvma 4).

Ta6mvma 4 — BapuaHTsl 3a1aHui



Ne IlcxogHnle JaHHEIE
Bapr- . I"?H' B.M H M v, M/c R. xm
aHTa M
1 10 15 5 3 25
2 2 25 0 5 25
3 30 35 2 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 3 100
13 130 140 50 3 100
14 140 110 50 9 100
15 150 150 25 1 100
16 160 130 25 6 150
17 170 140 25 7 150
18 180 160 25 8 150
19 190 170 25 9 150
2 200 190 25 10 150
2 210 10 50 4 200
22 220 200 50 6 200
23 230 210 50 3 200
24 240 220 50 10 200
25 250 230 50 5 200
26 260 240 50 7 250
27 270 250 50 9 250
28 280 260 50 12 250
29 290 270 50 14 250
30 300 280 50 15 250

CopaBoYHbIe TaHHBIE

Ouazom nopadicenus npu HA60OHeHUU HAZBIBAETCS TEPPUTOPUs, B IpeAesax KOTOpOH
MPOM3OLIUIM 3aTOIVIEHUS MECTHOCTH, NOBPEXKICHUA W Pa3pyLICHU 31aHUM, COOPYKCHUH M APYTHX
00BEKTOB, COMPOBOXKIAIONIMECS TMOPaKEHWIMHM M THOENbI0 JIOJeH, JKUMBOTHBIX M ypokas
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp, MOPYEH U YHUUTOXKE-

HHEM CBIpPbS, TOIUIMBA, NMPOJYKTOB NUTAHUI, YIOOPEHHH M T.IL

Oyar mnopaxeHuss 0pM HABOAHEHMM B CJIydasX IpopblBa IUIOTMH M 3aTOIUICHUA IIpU
paspylICHUN THMAPOTEXHUYECKHX COOPYKEHHMH XapaKTepU3yeTCs CJIELYIOIMMHU NapaMeTpaMu:

— BPEMEHEM OIOPOKHEHUA BOJOXpaHwma 7, 4;

— BpEMEHEeM IIPHX0J1a BOJHBI IPOpBIBA HA 3aJlaHHBII PyOexk typ,, U;

— BBICOTOM BOJIHBI MpopkiBa N, M;

— MPOJIOJDKMTEIBHOCTBIO €€ TPOXOXKIEHN Ha 3aJJaHHOM pyoOexe, t'y, 4.
IToce10BaTEILHOCTD OLECHKU O4Yara MOpakKeHWs NPU HABOJHECHUU



1 Onpenenenre BpeMeHU OMOPOXKHEHUS BOOXPaHIIIUIIA

W
T =
N B -3600
rne W — o6bem BomoxpaHwmima, M°; N — MaKCHUMaNbHBIH pacxod BOAbl HA 1 M INMPHHBI
MpopaHa, M¥(c M) (tabmuma 4, rnie H — rmyOuHa mpopana (WM ydacTKa TiepesivBa BOABI Yepe3

rpe0eHp IUIOTHHBI), M); B — mmpuHa mnpopaHa (WIM y4dacTKa MepesiMBa BOALI 4uepe3 TrpeOeHb
HEpa3pyLLIEHHON IUIOTHHBI), M.

1.

Ta0muma 5
H M 5 10 25 50
N, wm/(c - M) 10 30 125 350
2 OmnpezeneHrde BPEMEHH MPHUXO/1a BOJHBI NMPOPHIBA
+ —_ R '|'_I
i :]:I - 1.1 . 3-6 - .

Trac R - PaCCTOSAHUC OT IUIOTHHBI, KM, V — CpECAHAA CKOPOCTh IBIDKCHHA BOJIHBI IIPOPHIBA, Mm/c.

3 OmpeneneHue BBICOTHI BOJHBI TPOPBIBA M TMPOJODKUTEIHHOCTH €€ TPOXOXKICHHUS Ha
3aJaHHOM pyOerxke (Tabmma 6).

Tabmia 6
HamneHoBA- PaccTosgHHE OT INTOTHHEL KM
HHe [IapaMeT-
pOB 0 25 50 100 150 200 250

Bsicota Bomusr | 0,25 | 0.2 | 0,15 | 0,075 | 0.05 | 0.03 | 0,02
popeIBa /i, M H H H H

[IpoooKHTeIEHOCTE
[IPOXOAISHHA BOIHEI 2.67 4T 5T 67 7T
f]:[p-. !




Ta0Omuma 7

ITnoTHOCTE -
Bua B3peIBUa- Macca HACeTeHHs VY oaneHHe
TOTr O BeIllecT- BB (TBC) ) /1 Bok3ana R.
P, TBIC.
Ba Q. T .4 M
eI KM
1 ITpomrax 35 0.4 300
2 AMMOHHT 3 0.4 300
3 I'excoren 3 0.4 300
4 T2H 2] 0.4 300
5 TpotHI 3 0.4 300
6 ITponnan 40 0.6 350
7 ANMMOHHT 9 0.6 350
8 I'excoren 9 0.6 350
9 T3H 9 0.6 350
é TpoTtHI 9 0.6 350
1 ITpoman 45 0.8 400
,1, ANMMOHHT 10 0.8 400
; I'ekcoren 10 0.8 400
;11 T3H 10 0.8 400
}; TpotHI 10 0.8 400
é ITponan 50 1.0 450
},.- ANMOHHT 11 1.0 450
é I'excoren 11 1.0 450
é ToH 11 1.0 450
6 TpoTHT 11 1.0 450
T TIpoman 55 1.2 500
- ANMMOHHT 12 1.2 500
; [ eKkcoreH 12 1.2 500
:': T3H 12 1.2 500
< TpoTHT 12 1.2 500
E IIpoman 60 1.4 550
f... ANMOHHT 13 1.4 550
s [ekcoren 13 1.4 550
; T2H 13 1.4 550

3ananue Ne 3
Ha >xene3HOIOpOXHON CTaHIMKM MPOM30IIEN B3PHIB Barota ¢ Q, T B3pBIBYATOrO BEIIECTBA
(BB). IlnorHocTh HaceneHus B paifoHe cTaHimu P, ThIC. 4yel/KM . Y 1aJieHue /1 BOK3ajla OT MecTa

B3pbIBa R, M (Tabmmma 7).



Omnpenemurs m30biTOuHOe napienve, APQ , klla, n xakue OyayT mnopakeHus oJed Ha
OTKpPBITOH TEPPUTOPUM W Pa3pylIeHus B palioHe BOK3asia (3/1aHWs KUPIMYHBIE MHOTOSTaXHBIE B 3
sTa)ka u Oonee), paaryc CMEPTENBHBIX MOPAKEHH W KOMMYECTBO MOTMOIIMX B Pe3yibTaTe B3phIBA.

CnpaBoyHble JaHHbIE

B cooTBeTCTBMM € METOIMKON ONEPAaTHBHOW OICHKM TIOTCHIMAJIBHO OMACHBIX OOBEKTOB
sKOHOMUKHM 1990r. onmacHocTh OO XapakTepuzyeTcsi MaKCMMajbHO OMNACHOM Yrpo30ii, CO3/aBaeMom
Maccol HaXOJSALIET0Cs] HA TEPPUTOPUM OOBEKTA ONACHOIO BEIECTBA.

B kauecTBe oOmnacHbIX BEILIECTB pPAacCMaTpPUBAIOTCS B3pPbIBUATBHIE BEILECTBA, TOIUIMBHO-
Bo3ayuHble cMmecu (TBC) 1 aBapuiiHO XMMUYECKH ONACHBIE BEILECTBA.

B kadectBe mopaxkaronmx (akropoB mpu UC paccmarpuBaroTcs: BO3AYIIHAS yaapHasi BOJIHA
(YBB) mpu B3peiBe BB, Bo3mymHas ynapHas BoiHa npu B3pbiBe oOiaka TBC, Tokcmueckoe
neiicreue AXOB.

Jlnst BO3MyLIHOM ynapHOW BOJHBI B KauecTBe KpurepueB B3pbiBa BB u obmaka TBC B
KaueCTBE KpUTEpUs OLEHKM [OPAXKAIOIIEr0 JEHCTBUA NPUHUMAKOT PAaJNyC CMEPTEJIbHBIX
niopakeHuii yenoseka (R), Xapakrepusyronmiics W30bITOUHBIM faBienneM APy , pasabiv 100 klla,
a TAKXKe KOJIMYECTBO MOTHOIIMX JIFO/ICH.

OcCHOBHBIE pacy€THbIE COOTHOIICHHS:

— 1151 B3pbiBa BB:

Ngg = POLS®  wem;  Rgs =18.40%3% | ai;
— 1151 B3pbiBa TBC:
Npge =3POSE wel,  Rppe =300%52, M.

rae Ngg (rBc) — YHCIO MOTMOIMX IPH B3pbIBE, Yell.; P — IUIOTHOCTH HACEICHHMS WIA
nepcoHana 00BeKTa,

TBIC.U€eJl/ KMZ; Qss (rBC) —Macca BB, TBC, t;

RBB (TBC)— pPaZinyc CMEPTEIIbHBIX NOPAXKEHHH IIPH B3PBIBE, M.

N30bITOYHOE JaBJICHME HA 3aJaHHOM pACCTOSHMM OT LEHTPa B3pbIBA ONPEACIIACTCS
COOTHOILICHUSM U

AP, = 700 . Tla.

TEC (| KRR
3| V1+298K° 1]
Koa(b(bmmcm N HAXOAMICA 11V (PUpMlet.;
. 0.24R
17.53/0
rae R- 3a1aHHOC pAaCCTOSAHUC, M; Q — Macca TomIHBHO-BOS,HyIHHOﬁ CMECH, T.

| i 3l -\|
:-:Q . 110 0.
AP, =106 —+431 2 1140=2 100, K[la: Q4 =0K,;.
EZ R R- i -
1C V3Cb —.x-dq)q)t?lﬁl'l/lbﬂd)l Maccld sapidd DD, ;&l, " = pacClruxiHuc Ul LLCHlpa BSpBIBa, M, Q -
macca BB, kr; K., —xoadument s>pdexrusHoctu BB, passbiil: nna ammonura — 0,94; TOHa

(merraurpur) — 1,35; Tpormna —1,0; rekcorena — 1,28.

IToBBILICHHBIN YPOBEHD

3amanue 1. Ompenenmrs OXUIaeMoe KOJIMYECTBO MOPakKeHUH MOJHKEH B o7 o0ObekTa N, a
TaKXKe TPAHUIBI 30HBI 3aIUTHI JUI1 OJMHOYHBIX MOJHHEOTBOIOB: Ny U Iy. JlaHHBIC: BEPOSTHOCTH
npopbIBa MOJHUM P, IMHpUHY W JUIMHY ToMemieHus S u K, BBICOTY MOJHHEOTBOAA Ny M BBICOTY
nomerieHust N BeIOpaTh U3 TaOJMIBI 8 COTTACHO TIOCHICAHEH | MperocieHel madgpam mmdpa.
Tabma 8- BapuanTsl 3a1anuii



[Tocnenuss Hpemro-
Ty CJIe THASA
widpa MOJIHHEOTBO/IA P dpa S, M K, m hy M h m
mmdpa
mmgpa
1 TPOCOBBII 0,05 1 110 100 100 150
2 CTEPXKHEBOI 0,05 2 13 40 63 100
3 TPOCOBBII 0,05 3 50 50 42 85
4 CTEPXKHEBOI 0,05 4 34 65 49 95
5 TPOCOBBII 0,05 5 16 23 46 140
6 CTepP)KHEBOM 0,005 6 45 56 34 72
7 TPOCOBBII 0,005 7 35 75 25 45
8 CTepP)KHEBOM 0,005 8 45 133 34 54
9 TPOCOBBII 0,005 9 24 66 12 24
0 CTepP)KHEBOM 0,005 0 56 42 15 20

Cnucok JIMTEpPaTypbl, pe KOMEHAyeMblii K HCI0JIb30BAHUIO M0 TAHHOI TeMe
OcHoBHasi JIUTe paTypa:
1. Pricun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTH KU3HEIEATEILHOCTH DJIEKTPOHHBIN
pecypc : yue6Hoe nocooue / C.JI. S6mounrkos / FO.C. Peicun. - Capatos : Aii [Tu Op Meawua, 2018.
- 122 c. - Kaura saxomurcs B 6a3oBoit Bepcun DBC IPRbooks. - ISBN 978-5-4486-0158- 3,
AK3EMIUIIPOB HEOTPaHUIECHO
2. Coxkomnog, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3onacHoCTh KI3HEAEATEIHHOCTH TPU
AKCIUTyaTalldd CHUCTEM U COOPYKCHHI BOAOCHAOKEHMSI M BOAOOTBECHUS DJIEKTPOHHBIA PECYpC :
VYye6Hoe nocodue / JI. K. CokonoB. - be3onacHOCTb JKM3HEIEATEILHOCTHU MPH AKCIUTyaTaln
CHCTEM U COOPY)XKCHHH BojocHaOeHus u BogooTBeneHns,2023-09-10. - Mockaa : Mndpa-
Nmxenepus, 2018. - 136 c. - Kanra naxomqurcs B npemuym-Bepcun DBC IPR BOOKS. - ISBN 978-
5-9729-0247-7, sK3eMIUIIPOB HEOTPaHHICHO

JlonoIHUTeIbHAA JIUTEepaTypa:

1. benos, C. B. be3omacHocTh KU3HEACATEIBHOCTH M 3allMTa OKPYXaloleh cpebl
(rexnocepnass 6e3omacHocTh) : yuebnuk / C.B. benos. - M. : FOpaiir, 2012. - 682 c. -
(bakamaBp. ba3zoBsiii kypc). - Ha yuebnuke rpud: Pex.MO. - bubmumorp.: c. 682. - ISBN
978-5-9916-1836-6, sk3emmuripoB |

2. DKojiorust U 0€30MaCHOCTh JKU3HEIESITEIILHOCTH : yueO. nocooue s By30B / [Kpusorenn /JI. A.,
Mypageii JI. A., Poea H. H. u np.] ; mox pexn. JI. A. MypaBssa. - M. : KOHUTH, 2000. - 448 c. : un.
- bubmorp.: B Tekcte. - ISBN 5-238-00139-8, 3k3eMIUISIpOB HEOTpaHIHEHO
HNuTepHeT-pecypebl:
1 http://window.edu.ru/ — exuHOE OKHO JOCTyIA K 00pa30BaTEIbHBIM pecypcam
2http://biblioclub.ru/ — 9BC «YHuBepcureTcKast OMOIMOTEKA OHIAMH).
3http://catalog.ncstu.ru/ — 31eKTPOHHBIN KATAJIOT ACCOIMAIMN JICKTPOHHBIX OHOJIMOTEK
yueOHbIX 3aBeaeHuil u opranmaimii CKPO
4 http://www.iprbookshop.ru — 3BC.

Shttps://openedu.ru — OTkpbITOE 0Opa3OBaHKe
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BBeaenune

Hacrosiee nocodue pa3paboTaHo Ha OCHOBE:

— @enepampHoro 3akoHa oT 29 nexkabps 2012 r. Ne 273-d3 «OG6 obOpa3oBaHud B
Poccuiickoii deneparmmy;

— QenepalbHBIX  TOCYAApPCTBEHHBIX  00pa30oBaTEJbHBIX  CTAHIApTOB  BBICIIETO
obpaszoBanus (nanee GI'OC BO);

— HOPMATHBHO-METOANYECKHUX JOKyMeHTOB MuHoOpHayku Poccum;

—¥Ycraa DI'AOY BO «Ceepo-KaBkazckuii peepaibHblil YHUBEPCUTETY,

— IIpukazom MunoOpHayku Poccum ot 06.04.2021 N 245 «O6 yrBepxknennu Ilopsaka
OpraHmM3ald U OCYIIECTBJIECHMSI OOpa30BaTENbHOW JE€SATEIbHOCTH 1O 00pa3oBaTEIbHBIM
IporpaMMam BBICHIETO 0Opa30oBaHusl - MporpaMMam OakajaBpuaTta, IporpaMMaM CIeIMaJuTeTa,
nporpaMMam MaructTpaTypb» (3apeructpupoBaHo B Muntocte Poccum 13.08.2021 N 64644);

— JTOKaNbHBIX HOpMaTHBHBIX akToB DPI'AOY BO «CeBepo-KaBkaszckuil ¢enepaibHbIit
YHUBEPCHUTET.

Ha coBpemeHHOM pblHKE Tpylda KOHKYPEHTOCIIOCOOHBIM MOXKET CTaTh TOJBKO
KBaJM(UIMPOBAHHBIM PaOOTHUK COOTBETCTBYIOIIETO YPOBHA H  MPOQWIsS, KOMIETECHTHBIM,
CcBOOOJHO BIAJCIOUICH CBoel mpodeccreil W OpHEeHTHUPOBAHHBIH B CMEXKHBIX 00JACTAX
JeATENIbHOCTH, CNOCOOHBIM K 3(eKTHBHON paboTe Mo CHelMaJbHOCTH Ha YPOBHE MHPOBBIX
CTaHAAPTOB U TOTOBBINA K MOCTOSSHHOMY TPO(eCCHUOHATbHOMY POCTY.

CamocrosTenpHass paboTa CTyAE€HTa HalpaBlieHa HA JOCTIDKEHHE LEJied MOATOTOBKU
CICLMATIMCTOB-TIPO()ECCHOHAIOB, AKTUBHOE BKIIIOUEHHE OOy4yaeMbIX B CO3HATEJIHHOE OCBOCHHUE
colepxaHusi 00pa3oBaHMs, oOOecredyeHHe MOTHUBALMK, TBOPYECKOE OBJAJIEHHE OCHOBHBIMU
criocobamu Oyaymieit mpodeCcCHOHAIBHON JesITeNbHOCTH. UTOOBI TOATOTOBHTH M OOYUYHTH
TAaKoro TpogeccroHaNa, BBICIIMM Y4E€OHBIM 3aBEJICHMSIM HEOOXOAMMO CKOPPEKTHPOBATH CBOM
MOAXOJ K IUIAHMPOBAHUIO W OpraHM3alli y4eOHO-BOCIMTATENbHOM padoThl. DTO B PaBHOM
CTENEHH OTHOCUTCS K W3MEHEHHMIO COJIEp)KaHusi M Xapakrepa YydeOHoro mpouecca. B
COBPEMEHHBIX peausiX 3ajada MperofaBaTelis BBICIIEH IIKOIbI 3aKII0YaeTCsl B OpraHu3alid U
HATPaBJICHUN TIO3HABATEJILHOW JIEATEIBHOCTH CTYIACHTOB, 3(P(EeKTUBHOCTH KOTOPOH BO MHOTOM
3aBHCUT OT MX CaMOCTOATENbHOM paboTel. B cBoo ouepenb, camocTosTensHas pabora
CTYJEHTOB JIOJDKHA NpPEJCTaBIsITh COOOM HE MPOCTO caMoLEeNb, a CpPEJCTBO JIOCTIDKEHUS
MPOYHBIX U TIIyOOKHMX 3HAHUN, MHCTPYMEHT (OPMHUPOBAHMS AKTUBHOCTH U CAMOCTOSITEIHHOCTH
CTYZICHTOB.

B cBs3u ¢ BBejeHMeM B 0Opa3oBaTebHBIN MPOIECC HOBBIX 00Pa30BaTENbHBIX CTAHIAPTOB,
C YMEHBIICHMEM KOIMYECTBA AaYAUTOPHBIX 3aHATHUHA MO JUCIMIUIMHAM BO3pPAcTaeT poJib
CaMOCTOATEbHOW  paboTHI CTY/IEHTOB. Bosmukaer HE00XOIMMOCTh OIIT M M3a 1
caMoCTOsITeNbHON paboTel cTtynenroB (mamee - CPC). TlosBisieTcs HEOOXOIUMOCTH
MOJICpHM3AIMUA TEXHOJIOTHT OOydeHus, 4YTO CYIIECTBEHHO MEHSIET TOAXOAbl K y4eOHo-
METOANYECKOMY U OpraHM3allOHHO-TEXHUIECKOMY 00ecTieueHrI0 yueOHOro mporiecca.

JlanHas MeToamdeckas pa3paboTKa CONEPKUT PEKOMEHIAIMM T0  OpraHu3alyu,
YIPaBICHUIO U oOecniedeHno 3(PEeKTUBHOCTH CaMOCTOATENBHOI paboThl CTYIEHTOB B MpoLecce
o0ydeHusI B MeisiX (OPMHUPOBAHKUSA HEOOXOIHMMBIX KOMIICTCHITMM.

CamocTrosTenpHasi paboTa CTYIEHTOB SBISIETCS 005S3aTEIbHBIM KOMIIOHEHTOM Y4eOHOro
npolecca il KaKAOoro CTYJEHTa W onpejensercss yueOHsIM ImiaHoM. Bunmbl camocTosTensHon
paboTBl  CTYACHTOB ONpEACIIOTCS TIpU  pa3paboTke pabouyux mporpaMM H  Y4eOHbBIX
METOAMYECKHX  KOMIUIEKCOB  JUCIMIUIMH  COACpXKaHMeM  ydyeOHoW  aucimwivsbl.  [lpu
OTpPE/ICJICHNH COACPXKAHUA CaMOCTOSITENIbHOW paOOThl CTYAEHTOB CIIEAyeT YUYMThIBATH UX
YPOBEHb CaMOCTOSITEIILHOCTH W TPeOOBaHMS K YPOBHIO CAMOCTOSTEIHHOCTH BBIMYCKHUKOB JIJIST
TOro, 4TOOBI 3a MepHox OOy4YEeHUs HCKOMBIM ypoBeHb ObUT JOCTUTHYT. Tak, yIenbHbI Bec
CaMOCTOSITEIbHOM paboThl Mpu o0yueHuu B ouHOM (opme cocTtasisieT A0 50% oT KonuuecTBa



ayIUTOPHBIX YacOB, OTBEAEHHBIX HA WM3YyYCHHE IUCLMIUIMHBI, B 3a09HOM (popMe - KOIMYECTBO
4acoB, OTBE/ICHHBIX HA OCBOCHHE JTUCIMIUIMHBI, yBemmuuBaercs a0 90%.

CamocTosiTenpbHast paboTa ompeaenseTrcss KaK WHAMBUNYaJbHA WIM KOJUJICKTHBHAS
ydeOHasi JesATeIbHOCTh, OCYIIeCTBIsieMas 0e3 HeNoCPe/ICTBEHHOIO PYKOBOACTBA Ie/larora, HO
0 €ro 3aJaHUsAM U T0J] €T0 KOHTPOJIEM.

CamocTtosTenpbHasi pabora — 3TO TO3HABaTelbHas ydeOHash JesATEIbHOCTh, KOrja
TMOCTIEIOBATEIFHOCTh MBIIUICHHST CTYIEHTA, €T0 YMCTBEHHBIX W TPAKTHICCKUX Olepalymid H
JIEHCTBHIA 3aBUCUT W ONpeneIsieTcss caMuM cTyaeHroM. CaMocTosiTenbHast paboTa CTYIEHTOB
CHOCOOCTBYET  pa3BUTHIO  CAMOCTOSTENILHOCTH, OTBETCTBEHHOCTH W  OPraHM30BaHHOCTH,
TBOPUYECKOTO TOAXO/a K PEIICHHI0 TpobsieM ydeOHOro W mpodeCcCHOHATIBHOTO YPOBHS, YTO B
UTOr€ TIPUBOJWT K pa3BUTHIO HABBIKA CAaMOCTOSTENFHOIO IUIAHMPOBAHMA W peaiM3alid
JeSATETbHOCTH.

[lenpt0o caMOCTOATENLHOM pPabOTBI CTYACHTOB SIBISICTCS OBJAJCHUE HEOOXOIUMBIMHU
KOMIIETCHIMAMU [0 CBOEMY  HAaNpaBJCHHIO  TOATOTOBKH,  ONBITOM  TBOPYECKOHM W
HCCJIE0BATEIbCKON €A TEIbHOCTH.

Ha ocHOBaHMM KOMIIETEHTHOCTHOTO TMOAXOAAa K peamBaimd  NpodecCHoHATbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, BHAAMHU 3aJaHUi 111 CAaMOCTOSTENIHHON PabOThI SABISIOTCS:

- 014 081a0eHus 3HAHUAMU. UTCHME TeKcTa (yuyeOHMKA, TIEPBOMCTOYHHKA,
JIOTIOJIHUTEJILHOM ~ JIMTEpaTyphl), COCTABJICHWE IUIAaHA TEKCTa, Trpaduueckoe M300paKeHHE
CTPYKTYpBl TEKCTa, KOHCTIEKTHPOBAHHE TEKCTa, BBIMMCKH M3 TEKCTa, pabdoTa cO CIOBapsiMH U
CTMPaBOYHMKAMH, O3HAKOMJIGHHE C HOPMAaTHBHBIMU JOKYMEHTaMH, y4eOHO-HCCle0oBaTeIbCcKas
pabora, WCTONB30BaHHE ayIHO- M BHIEO3ANMCEH, KOMIBIOTEPHOW TEXHUKH M HH(OPMAIHOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu MHTepHeT u ap.

- 014 3aKpenjierus u cucmemanmusayuu 3HAHUU: pa60Ta C KOHCIICKTOM JICKIIUH,
obpaborka TekcTa (y4yeOHMKA, TIEPBOMCTOYHMKA, JOTOJHUTEIHHOW JUTEepaTypbl, ayauo U
BUI€O3aIMCcel), TOBTOpHas pabora HaJ y4eOHbIM MaTepuajioM, COCTaBJI€HUME IUIaHAa,
COCTaBJeHHE TaOmMI IS CUCTeMaTH3alMk Yy4eOHOro MaTepuana, OTBET Ha KOHTPOJbHBIC
BOIPOCHI, 3amojiHeHWe paboueil TeTpanu, aHanuTHYecKas o0padoTka TeKcTa (aHHOTHPOBAaHHE,
peleH3upoBaHue, pedepupoBaHUe, KOHCIEKT-aHAIW3 W JIp.), 3aBEpILICHUE ayIUTOPHBIX
MPaKTUYECKUX paboT M odopMieHHEe OTYETOB IO HHUM, HOATOTOBKA MYJIbTHMEUa
COOOIIICHNIY/TOKIAIOB K BBICTYIUIGHHIO Ha  ceMuHape (KoH(epeHImH), MaTepuasioB-
Npe3CHTaIMi,  TOAroToBKa  pedeparta, cocrtaBienue  OuOmorpadgum,  TeMaTHIESCKUX
KPOCCBOPZIOB, TECTHPOBAHUE H JIP.

- 014 ¢opmupoeanus ymenuil: peUIeHHE 3a7ad M YNPaKHEHUH MO 00pasily, peleHHe
BapUATUBHBIX 3a/1a4, BBIMOJHEHHE YEPTEKEH, CXeM, BBINONHEHHE pacyeToB (TpaduuecKkux
paboT), pelieHde CUTYalMOHHBIX (MPo(eCCHOHANBHBIX) 3aj1ad, TOATOTOBKA K JICJIOBBIM HWIpaM,
MPOCKTHPOBAHAE W MOJCIIMPOBAHWE pAa3HBIX BHIOB M KOMIIOHEHTOB Tpo(heCCHOHATBHOM
NeATEeNLHOCTH, Pe(IeKCUBHBIN aHalM3 MPOPEeCCUOHANBHBIX YMEHHH C HWCIONB30BAHUEM ayJIHO-
U BUJICOTEXHUKH H JIP.

CamocTtosTenpHass paboTa MOXKET OCYIIECTBISATHCS HMHIUBUIYAIbHO WIM TpyIMIamMu
CTYJICHTOB B 3aBUCHMOCTH OT LN, 00heMa, KOHKPETHONH TEMAaTHKH CaMOCTOSATEIILHOW paboThI,
YPOBHSI CJIO)KHOCTH, YPOBHS YMEHHI CTYICHTOB.

KonTrpons pe3ynbTaToB caMOCTOSATENHHOW pabOoThl CTYIEHTOB MOXET OCYIIECTBISITHCS B
mpejieiax BpPEMEHH, OTBEJCHHOTO Ha 00s3aTelbHble ydeOHble 3aHATHS M0 ANCUMIUIMHE H
BHEAY/IUTOPHYI0 CaMOCTOSTENbHYI0 paboTy CTYIEHTOB IO IUCIMIUIMHE, MOXXET MPOXOIWUTH B
MMCHbMEHHOW, YCTHOW WM CMEIIaHHOW (opMme.

CamocTosiTenpbHass paboTa TPOBOAUTCS B BHIAC YNPAKHCHWM TPU M3YYEHHH HOBOTO
MaTepuaa, yIpaKHeHUWd B TPOIECCE 3aKpEeIUICHUs U TOBTOPEHUS, YIPa)KHEHHH MPOBEPOUHBIX U
KOHTPOJIbHBIX PAa0OoT, a TaKKe JJIS1 CAaMOKOHTPOJISI.

JInist opraHmM3aIiMu  CaMOCTOSTENBLHON paOO0Thl HEOOXOIMMBI CJIETYIOIINE YCIOBUS:

1. TOTOBHOCTB CTYJICHTOB K CAMOCTOSITCIIHLHOMY TPYIY;
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2. HAJMYME W JIOCTYIIHOCTh HEOOXOMMMOrO y4eOHO-METOIUYECKOT0 W CIPaBOYHOTO
Marepuaia;

3. KOHCYJIbTAIMOHHAS TIOMOIIIb.

CaMocTosiTesbHasi paboTa MOXKET NPOXOIUTHh B JICKIMOHHOM KaOWHETE, KOMIbIOTEPHOM
3ane, Oubmmoreke, goma. CamocrosATenbHas pabora CHOcOOCTBYeT  (pOPMHUPOBAHUIO
KOMIICTCHIMK, TPEHHPYET BOJIFO, BOCTMTHIBAET PabOTOCTIOCOOHOCTH, BHUMAaHWE, TUCIMIUIMHY H
OTBETCTBEHHOCTb.

1 O0mas xapakTe pUCTHKA CAMOCTOSATEJIbHOM PadOTHI CTYACHTA NIPH U3y4Ye HUH
AUCHMIIJIMHBI

JucimumHa  «be30macHOCTh JKU3HENESITEIbHOCTWY OTHOCUTCSI K JIMCIMIDIMHE 0a30BOM
gactu. OHa HampaBjeHa Ha (OPMHUPOBaHHE NPOPECCHOHATIBHBIX KOMIICTCHIMI O0YJalOMXCs B
nporiecce BhITIONIHeHUsE padoT, onpeaeneHabix GI'OC BO.

HanmeHoBaHHEe KOMIICTCHIMIA:

Kon ®opmyIUpoBKa

VK-8 Crioco6eH co3/1aBath U OAAEPKUBATh B TIOBCEAHEBHOM )KM3HU U B
npodecCUOHATTFHOM JIeSITeIbHOCTH Oe30Tac HbIe YCIOBUS JKU3HEACSTETbHOCTH JUIS
COXpaHEHHs! PUPOTHOM cperibl, 0OecTiedeHNs! YCTOMIMBOrO pa3BUTHsI 0OIIECTBA, B
TOM YHCJIE IIPHU YTPO3€ U BO3HUKHOBEHUU YPE3BhIYANHBIX CUTyalMiA

B pamkax kxypca AWCIMIUIMHBI «be30MacHOCTh JKM3HEIEATEIHHOCTI) CaAMOCTOSTEbHAS
paboTa CTyJEHTOB HAXOIUT AaKTHBHOE IPHMEHEHHE M BKIIOYAaeT B ceOsl pas3siMuHble BUIBI
NesATeIbHOCTH:

- MOJArOTOBKAa K NPAaKTHMUECKHMM 3aHATHAM, B TOM 4ucie pabora ¢ METOJUIECKUMHU
yKa3aHWIMH, CpeACTBaMU MacCOBOW MH(pOpM ALY,

- NOJArOTOBKAa K JIEKIWSIM, B TOM YMCJIE CaMOCTOSTENbHOE YIIyOJICHHOE W3y4YeHue
TEOPETHIECKOr0 Kypca 1Mo PeKOMEHIOBAHHOW JIMTEpaType;

- HOJTOTOBKA K MPOMEXYTOUHOM aTTeCTallu.

Lleabp camMoOCTOATENHHON pabOTHI CTYyAEHTA TNPH MOATOTOBKE K JICKIWSIM 3aKIIFOYAeTCS B
MOJTyYeHUH HOBBIX 3HAHWH, NMPUOOPETEHHBIX MNpH Oojee TIyOOKOM M3YyYEHHH JIUTEpaTyphl IO
JTUCLIATUTHHE .

Sagaun:

— I0paboTKa U MOBTOPEHHE KOHCTICKTOB JICKIUM;

— OCMBICJICHHE COJEPKaHUS JIEKIHMH, JIOTMUE€CKOH CTPYKTYpBI, BBIBOJOB.

Ileap camocToATENbHON pabOThI CTYAEHTa NPU MOATOTOBKE K NPAKTHYECKUM 3aHATUAM
3aKJII0YAeTCs B YIIyOJEeHWM, pacIIMpEeHHH, JeTaJM3UPOBAHMM 3HAHWM, MOTYyYEHHBIX Ha JIEKIMSX
B 0000mmeHHON (hopme.

Zagaun:

— pa3BUTh CHOCOOHOCTH MPUMEHATH MOMYYEHHbIE 3HAHWS HA MPAKTUKE MNPU PELICHUH
KOHKPETHBIX 3a/1ay;

— TPOBEPUTH 3HAHWS CTYJIEHTOB, NOJYYCHHbIE HA JICKIWMAX U TPH CaMOCTOSATEIHHOM
VBYYEHUH JIUTEPaTyphl.



2 Ilnan-rpaguk BBINOJHEHUS CAMOCTOSATEJIbHOM PadoThI

Tabma 1 — Bugsl camocTosTenbHON paOoThl A1 O4HOM (POopMBI 00yUEHHS

CpenctBa u OO0BbeM yacoB, B TOM YHCJIC
Konbt TEXHOJIOT MU CPC KontakTHa Bcero
pean3yeMbIx Bun nestenbHOCTH OLICHKH st paboTa ¢
KOMTICTCHITU, CTYJICHTOB npenoiaBa
HMHIUKATOpa(OB) TeneM
ouHas hopma 0OydeHHs
7 cemecTp
HJI-1 YK-8 TToaroroBka k TToaroroBka k 4,01 0,04 4,05
Wa-2 VK-8 IIPAKTAYECKOMY IIPAKTAYECKOMY
HJI1-3 VK-8 3aHSATHIO 3aHSITHIO
CaMOCTOSTeIIEHOE CamocrositennbHoe | 9,0 0,45 9,45
W3yYCHHE JINTEPATyPhl | H3yUYCHHUE
JUTEPATyPBI
TloarotoBka k Bomnpocsl k 21,6 5,4 27
JK3aMeHy JK3aMeHy
Wroro 3a cemectp 34,61 5,89 40,5
3aounas hopma o0OydeHUS
1 cemectp
HJI-1 YK-8 TloarotoBka k Tloarotoska k
WJ1-2 YK-8 NPaKTHIECKOMY NPaKTHYECKOMY 0,855 0,045 0,900
WJI-3 YK-8 3aHSTHIO 3aHSTHIO
CamMocTosITeIbHOE CamMocTosITeIbHOE
W3yYCHHE JINTEPATyphl | H3yUYCHHUE 62,558 3,293 65,850
JIUTEPATYPBI
IloarotoBka k Bompocs k 5,400 1,35 6,75
JK3aMeHy JK3aMEHY
Hroro 3a cemectp 68,813 4,688 73,500




3 KOHTpOJIbeIe TOYKH U BUJIbI OTYCTHOCTH 11O HUM

B paMKax peﬁrPH—IFOBOﬁ CHUCTEMBI YCIICBACMOCTb CTYACHTOB IIO Ka)K,Z[Oﬁ JUCTUIUIMHE OLCHUBACTCA
B XOAC€ TCKYHICTO KOHTPOJIA U HpOMC)KYTOIIHOI\/'I aTTCCTAalMM.

4 OnucaHue NMoKa3aTeJjen u KpUTEepHueB O1€HUBAHUA KOMHETeHHI/Iﬁ Ha pa3/IMYHbIX 3TallaX
HX q)OpMI/IPOBaHl/IH, OIIMCaHHE IIIKAaJI Ol€HUBAHUA

YpoBau Jleckpurrropbl
c(hOpMHUPOBAaHHOCTH Wumikatopsl
KOMITETEHITHI 2 Gaiia 3 Gawia 4 Gamia 5 GaioB
YK-8
Ba3oBbIi 3Hanme: ocHOB co3fanust |He B momHOM 00BeMe Wmeer obmee 3HAET OCHOBBI CO3JAHMS U
U TIOJIICPIKAHUS 3HAET OCHOBBI CO3/IaHHS U [IpeficTaBIeHHe 00 O eP K AHUS
6e30MacHbIX yCIOBUI TOJIEPIKAHHS OCHOBAX CO3JaHHSI U 6e30macHbIX yCIOBHI
KU3HENEATEILHOCTH, B | 0€30MacHbIX yCIOBHI TO/IEPIKAHHS JKH3HENeATeIbHOCTH, B
TOM YHCIIE NPU JKU3HEACATENILHOCTH, B [0€30macHBIX yCIOBUI TOM 4HCJIe TIPU
BO3HUKHOBEHUU TOM YHCJIE TIPU JKU3HEIEATENbHOCTH, B |BO3HUKHOBEHHU
Ype3BbIYAMHBIX CUTyalHii | BOZHUKHOBEHUH TOM 4YHCIIEe TIpH Ype3BBIYANHBIX CUTYaIWi,
Ype3BBIYAUHBIX CUTyalMil (BO3HHKHOBEHHH HO JIOIIyCKaeT OIIHOKU
Ype3BbIUaiHBIX CUTyalHit
YMmeHue: co3iaBath U He B nonHom o0beme YMEET 4acTUYHO YMEET CO3/1aBaTh U
OJIEP)KUBATH yMeeT co3JaBaTh U co3/1aBaTh U MO IePKUBATH
0e30macHbIe YCIOBHUS MOAJIEP)KUBATh MOAJIEP)KUBATh Oe301acHble  yCIOBHUS
KI3HEJIATENIEHOCTH, B |Oe30macHbIe ycinoBus Ge3omacHsIe yCIOBHSA JKU3HENEATENLHOCTH, B
TOM YHCIe TIPU KHU3HEAEATENILHOCTH, B [XKM3HENEATENLHOCTH, B |TOM YHCIE IpU
BO3HHKHOBEHHH TOM 4HCIIE TIPH TOM 4HCIIE TIPH BO3HHKHOBEHHUH
Yype3BbIYAMHBIX CUTyallHii | BOSHUKHOBEHUH BO3HUKHOBEHHU Ype3BbIYaHbIX CUTYALUH,
Ype3BbIYANHBIX CHTYallMil |4pe3BhIYAHHBIX CHTYAlMil |HO JOIMYCKAeT OIIMOKH
Hapbiku: BiageeT He B nonHoM o0beme BIIaJICET YaCTHYHO BJIaJieeT CIOCOOHOCTHIO
CIIOCOOHOCTBIO CO3/IaBaTh | BJIaZeeT CHOCOOHOCTRIO  [CIIOCOOHOCTRIO CO37aBaTh (CO37aBaTh U
U TIOJJIEPKHUBATh co3/aBarh M U TIOJIEPKHBATh TO/LIEP’KUBATH
0e30macHbIe YCIOBHS OJIePKUBATD Ge3omacHsle yCIIOBUS Oe3omacHbIe yCIOBUS
KU3HENEATENHHOCTH, B [0e30macHble yCIOBUS KU3HEAEATEILHOCTH, B [XKH3HENEATENHHOCTH, B
TOM 4HCiIe TIPU KU3HENEATEIbHOCTH, B [TOM UHCIE HpU TOM 4YHCTIe TPU
BO3HHKHOBEHHUH TOM 4HCTIE MPH BO3HHKHOBEHHH BO3HHKHOBEHHH
Ype3BBIYAHHBIX CUTyallMi |BO3HUKHOBEHHH Ype3BBIYAHHBIX CUTyallil [dpe3BBIYAHBIX CHTYaLWH,
YpE3BBIYANHBIX CUTYaIUi HO JIOMYCKaeT OIIHOKH
TTOBBIIIIE HHBIN 3HaHKE: OCHOB CO3JIaHMs 3HACT OCHOBBI

U TIOJJIepIKAHUS CO3aHus 1

0e30MacHbIX yCIIOBHIA TO/IICPIKAHHS

JKU3HENIeS TEIbHOCTH, B 0e30MacHbIX

TOM 4MCTIE MPU yCI0BHit

BO3HUKHOBCHUH JKM3HEJIEs TN HOCTH,

Ype3BBIYAHHBIX CUTYALHil B TOM YHCIIC TIPH
BO3HUKHOBEHUH
YPE3BBIYANHBIX
CHUTyali

YMeHue: co3naBare U yMeeT co3JaBarb U

TIOJIIEP)KUBATH TIOJIEPKUBATH

0e30macHbIe YCIOBHUS Oe3omacHsIe

JKH3HENIeS TEIbHOCTH, B YCIIOBUS

TOM YHCJIE TPH JKH3HEJIes TeNIb HOCTH,

BO3HUKHOBEHUH B TOM YHCIE NPH

Yype3BbIYAMHBIX CUTYalUi BO3HUKHOBEHHU
Ype3BBIYAHHBIX
CHTYyalHit

HaBbiku: Bianeer BJIAJICET

CIIOCOOHOCTBIO CO3JaBaTh CIOCOOHOCTH IO

1 TIOJJIEPIKUBATH co3/1aBarh 1

0e30MacHbIe yCIOBUS TO/IIEP>)KUBATH

JKU3HENIeS TEIbHOCTH, B Oe3omacHbIe

TOM YHUCIE TIPU ycIIoBUs

BO3HUKHOBCHUH JKM3HEJIEs TN HOCTH,

Ype3BbIYAHHBIX CUTYalHH B TOM 4HCIIe TIPU
BO3HUKHOBEHUH
Yype3BbIYAHHBIX

CUTYyaluit




5 Temarnue cKM# IJIaH JUCIHUIIJINHBI

No Paznen (Tema) Peammzyembie KonraktHast pabota CamocTosTenbHast
JIVIC LIUTITHHBI KOMIICTCHIINH, 00yJaromuxcst ¢ paboTa, yacoB
HHJIUKATOPHI MpEroiaBatelieM, 4acoB
9 g =
= = _ | 85
s | E | &¢| E 5
S | E° | 8| B2
e < ~ o
= = Z
Ounas ¢popma o0yueHust
7 cemecTp
1 | Yenorek u cpena W-1 VK-8
0OUTAHHSA W-2 YK-8 1,5 3,0
V-3 YK-8
2 | Kpurepun U-1 VK-8
0e30Iac HOC TH W/I-2 YK-8 15 3,0
V-3 YK-8
3 | Ynpasnenue H-1 VK-8
0e30Iac HOC THIO W-2 YK-8 15 3,0
kmsHenesteasHoc | MJ1-3 YK-8
4 UpesBbryaiinble HJI-1 YK-8 13,5
curyamu mupHoro | U/1-2 VK-8 30 6.0
1 BOCHHOTO HJ1-3 YK-8 ' '
BpEeMEHU
5 | be3omacHOCTh B WJI-1 YK-8
Ype3BBIYalHBIX NJ1-2 YK-8 3,0 6,0
CHTyalUsIX NJ1-3 YK-8
6 | OcHOBBI OKa3aHUs W-1 VK-8
MIEPBOM MOMOIIH NJ1-2 YK-8 3,0 6,0
MOCTPaaBIIIM W/1-3 YK-8
HUTOI'O 3a cemectp 13,5 27,0
3aouHasi popma 00yueHUsA
1 cemectp
1 | Yenosek u cpena HI-1 YK-8
0oOHTaHHUS WJ1-2 YK-8
NJI-3 YK-8
2 | Kpurepun HI-1YK-8
0e30Mac HOC TH WJ1-2 YK-8
NJI-3 YK-8
3 | Ynpasnenue W-1 VK-8
0€e30I1aC HOCTBIO WJ1-2 YK-8 1,5 1,5
x)usuegestensaocd | MJI-3 VK-8 66,75
4 | UpesBbryaiiHble U-1 VK-8
curyaiu mupaoro | /-2 YK-8 15
1 BOGHHOI'O WJ1-3 YK-8 '
BpPEMEHH
5 Be3omnacHocTs B HJI-1 YK-8
Ype3BbIYaiHbIX NJ-2 YK-8
CHTyaIusIxX W/I-3 YK-8
6 OCHOBBI OKa3aHus -1 YK-8 15 1,5




[EPBOM MOMOIIU
MOCTPaIaBIINM

NA-2 VK-8
NJ1-3 VK-8

HNTOI'O 3a cemectp

4,5

66,75

Ne Tembl
UACIIATUTAHBI

HaumenoBanve tem
JUCIMIUIMHBI, UX KpaTKoe
colepKaHue

O0BeEM YacoB

N3 mux

NpakTUICCKad
IIOATOTOBKa, 4aCOB

oo

3¢o

03¢o

oo

3¢o

03¢o

YenoBek U cpesia OOUTAHYS:
XapaxkTepHble COCTOSIHHS CHCTEMBI
«UeNOBEK -  cpeAa OOHTaHUS.
OcHOBBl QU3HONOTHM Tpyla W
KoM opTHBIE YCIIOBUSI
JKU3HENEATEIIbHOCTH B TexHOC bepe.
Kpurepun KOM(OPTHOCTH.
HeramiBHbie (baxTopbI
TeXHOC(ephl, UX BO3JCHUCTBHE Ha
YeNoBeKa, TexHoc epy u
HPUPOJHYIO CPENy.

1,5

Kputepun 6e3omacHocT: OrnieHKa
paaualOHHOM 00CTaHOBKHU.
OcHoBBl (uzmonornu U Tpyaa.
KomdopTthbie YCIIOBUS
KU3HEESTeTbHOC TH.
Oo6meoOMeHHast " MeC THasI
BeHTWISAIMSA.  Meponpusmis 1o
3aIuTe OT NTyMa

1,5

Ynpasnenue 0€e301ac HOCTBIO
JKM3HEACATETEHOC TH:

OueHka BO3JACUCTBHUS BPEIHBIX
BEIIECTB, coJiepKaluecs B
BO3IyXe

1,5

1,5

UpesBbIuaiiHpie CUTyalu
MHUPHOTO U BOGHHOTO BPEMEHH:
OnpeneneHue M30BITOYHOTO
JIABJICHUS OT B3pbIBa B pe3yJbTaTe
aBapuu

3,0

besonacHOCTs B 4Upe3BBIYAMHBIX
CHUTyaIIUsIX:
OneHka  ovyaroB  MOPaKEHUS,
BO3HUKAIOIIUX B  pe3ylibTare
CTUXMIHBIX O€ACTBU, aBapuil M
KaracTpod

3,0

OcHOBBI OKa3aHusA MepBOH
HOMOIIIH OCTPAAABIINM:
Oxazanue TEpBOM MOMOIIK B
OTIACHBIX CHUTYaIMsIX

3,0

1,5

Uroro 3a cemecTp

13,5

3

Hroro

13,5

3

6 Bonpocsl a5 co6ece 0 BaHUA

Tema 1. YesioBek u cpega oouTaHust
IIpakTHueckas padora 1. [Ipeamer u 3axaun kypca BK/]

9




1. XapakTepHble COCTOSIHUSI CUCTEMBI «UEJIOBEK - Cpe/ia OOUTAHUS.

2. [IpuHIMITBI, METONBI M CpelicTBA O€30MaCHOCTH KI3HE e TeHHOCTH.

3. OcHOBBI (M3HONIOTUU TpyAa U KOM(POPTHBIE YCIIOBUS KU3HEESITEILHOCTH B TEXHOCHEpeE.

4. HeratuBnabie QaxTopsl TexHOchepbl, WX BO3JACHUCTBHE HAa 4YEJOBEKa, TeXHOChepy H
IPUPOZHYIO CPENY.

5. OnacHOCTH TEXHUYECKHUX CHCTEM.

6. CpencTBa CHIDKEHUST TPAaBMOOMIACHOCTH M BPETHOTO BO3ACHCTBUS TEXHMYECKUX CHUCTEM.

1. beszomacHocTh  (DyHKIMOHMpOBaHHMS ~ aBTOMATH3MPOBAHHBIX U POOOTH3MPOBAHHBIX
NPOU3BOACTB.

Tema 2. Kpurepun 6e3onacHocTu
IIpakTnyeckas padora 2. OueHKa pagualMOHHON 00CTaAHOBKHU

1. ABapuM Ha paJUALMOHHBIX OOBEKTaX.

2. 10 XapakTepy SABJCHUIA: aBapuH ¢ BBIOPOCOM (yrpo3a BEIOpOCa) paIMOAKTUBHBIX BEIECTB

3. ABapuu ¢ BBIOPOCOM paJMOAKTUBHBIX BEIIECTB. PaanalMoHHO-OIIACHbIE OOBEKTHI.
TpeboBanms 3akona PO «O panmaimonHoir Oe3omacHOCTH HaceneHus » oT 9 sHBaps 1996 r. No3-@3.

4. XapakTepucTvKa  o4aroB mopaxkeHws npu  aBapuwsix Ha ADC, 0coOeHHOCTH
pPaMOAKTUBHOTO 3apa’keHHs (3arpsi3HEHMs1) MECTHOCTH, BO3[yXa U BOIbI Ipu aBapusix Ha ADC.

o. XapakTep ~ NOpaKe€HWsl  JIOAEW W JKMBOTHBIX, 3arpsA3HEHUS  PaJHMOHYKIAIAMH
CEJIbCKOXO3UCTBEHHBIX PACTEHMI], MHILIEBOTO CHIPbS U MPOAOBOIbCTBUSL.

6. [TocnencTBus pagualliOHHBIX aBapHI.

7. [IpaBwia moBeneHuss © JEWUCTBUA HACENeHWs TPU  paJIMAIMOHHBIX  aBapusix U

pPaaAriOaKTUBHOM 3apaKCHUU MECTHOCTHU.

IpakTnyeckas padora 3. OueHka Bo31elcTBUSA BpeJHBIX BellleCTB, CO/ie pKalyecs B

BO3/yXe
1. ABapuy Ha XUMHYECKH OIACHBIX 00BEKTaX XUMHIECKOE 3arpsi3HCHHE.
2. [Topakatommii  (akTop BBHIOPOCOB aBapUWHO XMUMHYECKH onacHeix BemecTB (AXOB),

TOKCMYHOCTb, IOpPOroBas  KOHLEHTpalMs, INpelesl MEPEeHOCUMOCTH, MaKCcuMallbHas JOIyCTUMast
koHueHrpaims AXOB, ITJIK, Tokconosa.

3. ABapuiiHo xuMmuecku onacHble BemecTBa (AXOB): kimacchl omacHocTe W MX
XapaKTEepUCTHKa, Topakaroume (aKkToppl; 30HA XMMUYECKOrO 3apa)keHus, (PU3HKO-XUMHYECKUE
nokazatemu ((azoBoe cocrosiHne AXOB), knaccudukaims aBapuii HA XMMUYECKH OINMACHBIX OOBEKTaXxX
(gacTHasi, 00BEKTOBAS, MECTHAS, PETHOHAJIbHAS, TJIOOAJIbHAS).

4. [lpaBmwia moBeneHWs © JACHCTBUA HacedeHWs npu aBapuwsix ¢ BeiOpocom AXOB:
OIOBEIICHHE O XMMHMYECKOM 3apaKeHuW, IepBas MOMOILIb IPH XUMHUYECKHX OXKOrax M OTpPaBIEHUAX
AXOB, cpencTBa UHIUBUIYaIbHOM 3amuThl TKaHel u opranoB neixanus (IOCT P 22.3.02-99).

5. OOume TpeOOBaHMS K OpPraHM3alid W TPOBEJICHUIO aBapHHHO-CTIACATENBLHBIX PadoT mpu
aBapwsIX Ha XUMHIECKH ormacHeix o0bekrax (TOCT P - 22.8.05-99).
6. CpeicTBa 3aIUTHl OPraHOB JBIXAHUS.

ITpakTn4eckas padora 4. OcHOBBI GU3HOJIOTHMH U TPYAA. KOMPOPTHBIE YCIAOBHS
JKH3He1eSITeTbHOCTH
OcHoBHbIE (HOPMBI AESTEILHOCTH YEJIOBEKA
[Tytu u MeTonb! NOBBILIEHNST 3(PPEKTUBHOCTH TPYAOBOU ESTEIHHOCTH
Knaccudukamums yciaoBuii Tpyaa
TpeOoBanus K KJIaccaM yCIIOBUH Tpy/ia
TpeOoBaHMs K MUKPOKIMMATY Ha MPOU3BOACTBE
BoszeiicTBue Ha 4yenoBeKka HETaTUBHBIX (PAKTOPOB TPYAOBOM Cpebl

SukrwbdrE

Tema 3. anaBnelme 0€30IaCHOCTBHIO KU3HEAeATEeIbHOCTH

10



IIpakTHyeckas padora S. OnpeaesieHue U30bITOYHOIO ABJICHUS OT B3pPbIBa B pe3y/bTare

aBapuu
1. TpeOGoBanms 6e30MacHOCTH NpU PaboOTe ¢ COCyAaMHU, HAXOSIIMMHUCS TIO/ TaBJICHUEM.
2. B3peiBomnoskapooriac Hele  CBOMCTBA BEIIECTB.
3. XapakTepuCTHKa NMPOAYKTOB B3PhIBA M 00pa30BaBIIeNcsA B pe3yJibTaTe UX JeHCTBUA
BO3/IyIITHOM yZJapHOH BOJIHBI.
4. OxkaszaHue MepBOU MOMOIIIH IIOCT PA/IABIINM B OYare MOpask eHusl.

o

© N U~ W

ar~wd

IMpakTHyeckas padora 6. O01mEeo0OMe HHAsE M MeCTHAasi Be HTUJISUS

Haznauenne BeHTWIAIMA

EcTecTBeHHas M HICKyCCTBEHHAs! CUCTEMa BEHTWISIIIMA

CucTeMa KOHIUIMOHUPOBAHUSI BO3TyXa

Habopnast 1 MoHOOJIOUHASI CUCTEMa BEHTWISIIMI

Bo3nyxoobmeH momerteHuii

Hasznayenue 001me0OMEHHON BEHTWIALIMA

KomImiekec MeponpusTHii 10 CEpBUCHOMY OOCITY)KUBAHHMIO BEHTHIISIIAN

NogakrwdhpE

IIpakTn4eckas padora 7. MeponpusiTus o 3amure OT IymMa

XapakTepucTHKa IIyma

BoszneiicTBue 1yma 1 BUOpalmy Ha yesioBeKa
MeTtoasl 1 CpeiCcTBa 3aIUTHI OT IIyMa
CpencTBa UHIMBUYAJbHOM 3alUTHI OT IIyMa
3ammra OT IIymMa v BUOpaI Ha MPOU3BO/ICTBE

o kr wbdE

Tema 4. Upe3BbIuaiiHple CHTYallHd MHPHOTO W BOEHHOT0 BpeMeHH
IIpakTnyeckas padora 8. IlanupoBanue ¥ OPraHU3alMOHHbIC BONPOCHI BHINOJIHE HUS
IBAKYAIIMOHHBIX MePONPUATHI

DBaKyalysi, HA3HAYCHUE U LEJIN.

Opranmaims W TPOBEJAEHHE  SBAKOMEPONPUATHIL, KU3HEOOECIeYeHHe  3BAKYHMPOBAHHOTO
HaCeJICHMsI.

VYOexmua, Ha3HaueHUe, 00Iee yCTPONUCTBO.

[IpaBuna 3anoHeHKs] 3alIUTHBIX COOPYKEHUI W MOBEICHUS B HHX.

[IprHIMITEI ¥ cTIOCOOBI SBaKyalH.

DBaKyallMOHHbIE OpPTraHbI.

JlelicTBug HaceNeHUs] MU BAKYALHN.

DKCTpEeHHasl BaKyalwsi, MOPsAJIOK €€ MPOBEIECHUS.

Tema 5. Be3onacHoCTh B Ype3BbIYAWHBIX CHTYAUSIX
IpakTuyeckas padbora 9. OueHKa 04aroB Mopake HUsl, BOSHUKAWIIMX B pe3yJbTare
CTUXUIHBIX 0e/ICTBUI, aBapuii U KaTacTpod

Jlalire  ompeneneHHe  TIOHATHH  «4pe3BblYaiiHasi  CUTyalls», «CTHUXHUAHOE  OEIICTBHEY,
«KaTtacTpodar.

OxapakrepmyiiTe CTUXUMHBbIE O€ICTBUS XapaKTEepPHBIC JJIS HALIIETO PErHOHA.

HcToprieckas eTOMICh MPUPOAHBIX sBJICHW CTaBpOIOIBLCKOrO Kpasi.

Hawubonee paszpymmrenpasie YC Halrero pervosa.

Cnoco6s! 3armursl ot UC.
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6. Curnanel onoemienus mpu YC
7. Anropurm mnoBeneHus 4desoBeka npu UC.

7 MeToauueckue PEKOMEHIAIUHA MO U3YIECHUIO TEOPETHICCKOI0 MaTepuajia

CaMocTosiTeslbHasi paboTa CTyJEHTa B XO/A€ JEeKUHOHHBIX 3aHATHH BKIIOYACT W3yYCHHUES
BOIPOCOB TEOPHH, BHIHECEHHBIX HA CAMOCTOSATENHHOE M3Y4YE€HHE B COOTBETCTBHM C paboueil mporpaMmoit
JQUCLMIUIMHBI, TPOpPa0OTKY JIEKIMOHHBIX MAaTEpHaioB [l TMOATOTOBKM K KOHTPOJIIO 3HAHMN HA
JeKIMOHHBIX 3aHATWIX (ONpOC) M TOATOTOBKY BONPOCOB [UIi OOCYXIEHWS TPH KOHCYJIbTAIU C
NPETIoAaBaTENIEM.

PabGora ¢ JeKIMOHHBIM MaTEepuajioM He 3aBepllaeTcs Mo OKOHYaHMM Jiekipu. Ha 2 waca neximm
HEOOXOIMMO 3aTPaTUTh OKOJIO Yaca Ha pabdOoTy ¢ KOHCTIEKTOM. 3a 3TO BpEeMEHs] HEOOXOAUMO TIepeUUTaTh
3aIvcH, TIOTIOJIHATh WX JAHHBIMH, KOTOpBIE YIaJloCh 3allOMHUTH M3 PEYH MPETo/aBaTelisi, HO He YIaJoch
3aImcarThb. Pa6OTaSI C KOHCIICKTOM, HY)XHO OTMCTUTHb HCTIOHATHBLIC BOIPOCHI JJII BBIACHCHUA KOTOPLIC Y
nperosiaBaTesisi Ha KOHCYJbTalmu. OTIENbHO ClEAYyeT BBIICIUTh CBSA3aHHBIE C TEMOM JIEKLIMM BOIPOCHI,
KOTOpBIE TMpernoaBaTesb Mopydw! MpopadoTaTh CaMOCTOSTEIbHO.

AKTHBHO TpOpa0OTaHHBI B TEYEHHE CEMECTpPa KOHCIEKT JIEKIMHA B JajbHEMIIEM CIIy’KUT
OCHOBOM JIJIs TIOAATOTOBKH K 9K3aMEHYy.

Bompocs! 17151 caMOCTOATENHHOTO U3y4eHHUs MPEeJICTABIICHB B I 5.

CamocTtosTenbHas paboTa B X0/1€ NPAKTUKYMa BKIIOYAET BBINOIHEHUE 3aJaHUM K PAKTHIECKUM
3aHATUAM, B YACTHOCTH pEIICHHE 3a7ad pa3jMyHOIO YPOBHSA CJIOKHOCTH. 3ajJadd TpHBEJCHHl B
METOIMYECKHX YKa3aHWIX K MPAKTUUECKUM 3aHATHAM M (POHIAX OLECHOYHBIX CPENCTB.

3Hasi TeMy MpPaKTUIECKOrO 3aHATHs, HEOOXOIMMO TOTOBUTHCS K HeMy 3a0ijaroBpeMeHHo. [l
3pdeKTUBHON MOATOTOBKU K MPAKTHIECKOMY 3aHATHIO HEOOXOIMMO HUMETh METOIMYECKOE PYKOBOICTBO
K TPaKTUIECKOMY 3aHATHIO.

Kpurepyn oneHMBaHMS NpaKTUYECKUX 3aHATHI NPECTaBlCH B (POHIE OICHOYHBIX CPENICTB.

[Ipu mpoBepke MPaKTUYECKOrO 3aJaHusi, OLECHHBAIOTCS: TOCIEAOBATENHLHOCTh U PAIMOHAIBHOCTH
IBIIOKEHNST MaTepuaja; TMONHOTA W JIOCTAaTOYHBIH OOBEM OTBETa; HAYYHOCTH B OINEPHUPOBAHIU
OCHOBHBIMU TOHATHSAMU; HUCIIOJb30BAHUE U M3YYECHHE JOTOJHUTEIILHBIX JIMTEPATYPHBIX MCTOYHHKOB
Kpurepun oueHuBaHusi pe3yabTaTOB CaMOCTOSTEIBHOW pabOoThI: BOINPOCK AJIs1 COOECe0BaHuI U
sK3aMeHa npuBeieHbl DOoHIe OLEHOYHBIX CPEACTB M0 TUCIMILTMHE

8 MeToauYecKre peKOMeHJalyy 10 OpraHu3anyy CaMoCTOATEeIbHOU pa6oThI
CTYAEeHTOB

CaMmocTosiTenbHast paboTa SIBISETCS OAHUM M3 BUIAOB YU€OHOH NeATEeNHbHOCTH 00Yy4aroImuxcs,
CHOCOOCTBYET PA3BHTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPYECKOIO
MO/IX0/Ia K PEUICHHIO TPOo0JieM y4eOHOro M MpodeCCUOHATFHOTO YPOBHS.

AynuropHas caMocTosiTeJbHast pabora 10 YyueOHOM MJUCIMIUIMHE OCYILECTBISETCS Ha
y4eOHBIX 3aHATUAX TI0J HETIOCPECTBEHHBIM PYKOBOACTBOM MPEIOIaBaTelIs M M0 €ro 3aaHuIo.

BHeaynuropHasi camocTosTelbHasE padoTa BBITIOIHICTCS 10 33/IaHHI0 MpeTiofaBaTess 0e3 ero
HETIOCPEICTBEHHOIO Y4aCTH.

Bunel 3amanuii 1y BHEayJUTOPHOW CaMOCTOSTENLHONM pa0oThI, X COJEp)KaHUE U XapaKTep
MOTyT MMETh BapUATHBHBIA U MuddepeHIMPOBaHHBIN XapaKTep, YIUTHIBATh CTEIM(UKY M3ydaeMoi
y4eOHOW TUCIMIUIMHBI, WHIMBUIYaJIbHbIE OCOOEHHOCTH O0YdJaroIIeTOCs .

Konrpomns caMocTosTeIbHOM pabOThl M OLICHKA €€ Pe3yJbTaTOB OPraHM3YeTCSl KaK €UHCTBO
IBYyX (hopm:

1. camokoHTpOIBL U caMooleHKa 00Y4YaOmErocs:;

2. KOHTPOJIb U OLIEHKA CO CTOPOHbI TPEroaBaTes.
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9 MeToau4YecKHe peKOMeHAalu1 IPU pa6oTe HaJ KOHCIIEKTOM BO BpeMs
NpoBeJeHUsA JeKIUN

B xone NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTHpOBaHME ydeOHoro martepuana. OOpamaTh
BHUMAHUE HA KaTeropuu, (OpMYJIUPOBKH, PACKpPBIBAIOIIME COAEpPNKAHUE TE€X WIM MHBIX SBICHUN U
IPOLIECCOB, HAayYHbIE BBIBOABI M IPAKTUUECKUE PEKOMEHAALWMM, IOJIOKUTENBbHBIN OIBIT B
OpaTOpCKOM HcKyccTBe. JKenaTesbHO OCTaBUTh B Pa0OYMX KOHCIEKTAX IOJIs, HA KOTOPBIX J€JaTh
NOMETKU W3 PEKOMEHIOBAHHOM JIMTEpaTypbl, JOHOJHSIONIME MaTepHaa NPOCIyHIaHHOW JEKIMH, a
TaKkKe MOAYEPKUBAIOIIME OCOOYIO BaXKHOCTh TE€X WIM MHBIX TEOPETUYECKHUX MOJNOKEHUH. 3a7aBaTh
NPETIONABATENI0  YTOUHSIOIIME BOMNPOCHI C LEJNBIO  YSCHEHWS TEOPETHMYECKHX — TIOJIOYKEHUM,
pa3pelieHus CTIOPHBIX CHUTYaIWid.

B Xxone moaroroBkM K CceMHMHapaM W3YYMTh OCHOBHYIO JIMTEpaTypy, O3HAKOMUTHCS C
JIOTIOJTHUTEJILHOM JIMTEPaTypOil, HOBBIMU IyOJIMKAISIMU B TEPUOAMYECKUX M3JAHUAX: JKypHaJiax,
razetax u T.4. [lpu 3TOM ydecTh peKOMEHIAlMHM IperiofaBaTeds W TpeOoBaHMs YyueOHOM
nporpaMMbl. JlopaGaThiBaTh CBOM KOHCHEKT JIEKLMH, Jiejas B HEM COOTBETCTBYIOLIME 3aIMCU W3
JUTEepaTyphl, PEKOMEHIOBAHHOW TMpETofaBaTeieM W TPeayCMOTPEHHOW Y4eOHOW IporpaMMoil.
[TonroroBure Te3uCH! 11 BBICTYIUIEHHMI MO BCEM Y4€OHBIM BONpPOCaM, BBIHOCUMBIM Ha CEMUHAp.
I'oToBsick K oKIany win pedepaTUBHOMY COOOILEHHMIO, 00paIlaThCs 32 METOIMYECKOM MOMOIIBIO K
npeniofjaBaremo. CoCTaBUTh IUIAH-KOHCTIEKT CBOETO BBICTYIUIEHWs. [Ipompymath mpumepsl ¢ LEbio
obecrieueHnss TECHOM CBSI3M M3y4aeMOM TeOpuuM C peajbHOM >Ku3HblO. (CBOEBPEMEHHOE H
KaueCTBEHHOE BBITNOIHEHHE CAMOCTOSTENBHOW paboThl OaszupyeTcss Ha COOJIONEHMM HACTOSIIHX
peKOMeHIaIMii M WM3YyYeHUM PEKOMEHIOBaHHOM jmreparypbl. CTYIEeHT MOMXKET AOMNOIHUTH CITHCOK
WCTIONIb30BAHHOM JIMTEpaTypbl COBPEMEHHBIMM HCTOYHMKAMM, HE TMPEJACTABICHHBIMU B CIMCKE
PEKOMEHIOBAaHHOM JIMTEpaTyphl, U B JaJbHEHIIEM HCIIONb30BaTh COOCTBEHHBIE IOATOTOBJIICHHBIC
y4eOHbIe MaTepuabl IPH HAMMCAHUK padoT.

10 MeToauYeCKHe peKOMEHAALUM N0 MO AT0TOBKeE K NPAKTUYE€CKUM 3aHATHUAM

[IpakTmaeckoe 3aHATHS — OAWMH W3 CaMbiX 3()GEKTUBHBIX BUIOB Y4YEOHBIX 3aHITHH, Ha
KOTOpBIX CTYAEHTHI y4aTcsli TBOpYECKH padoTaTh, apryMEHTHUPOBaTh M OTCTAaWBaTh CBOIO TMO3HILMIO,
NPaBWIHLHO M JIOXOIYMBO M3JIaraTh CBOM MBICIU Tiepel ayauropueil. OCHOBHOE B TIOATOTOBKE H
NPOBEJICHUN MPAKTUUECKUX 3aHATHUA — 3TO CaMOCTOATENbHasi paboTa CTyAEHTa HaJ M3ydeHUEM
TeMmbl. CTyzeHT 00s13aH TOYHO 3HATh IUIaH 3aHATUA JMOO0 KOHKpeTHoe 3ajanue K HeMy. Ha 3anatum
00CYXIAl0TCS y3JIOBBIE BONPOCHI TEMBI, OJJHAKO TaM MOIYT OBITh W TaKWe, KOTOpbIe HE OBbUIH
MPEIMETOM PACCMOTPEHUS Ha JICKIMHU. MOTryT OBITh U CIieTMabHbIC 3aJaHus K TOW WIM WHOM TeMe.

loToBUTBCA K MpaKTUYECKOMY 3aHATHIO cienyeT 3apanee. HeoOXoauMo BHHMATENbHO
O3HAKOMUTHCS C IUIAHOM U JAPYIMMH MaTepHalaMy, YSCHUTH BOMNPOCHI, BBIHOCHMBIE Ha
oOcyxkzneHue. 3aTeM HyXHO Tofo0paTh JMUTEepaTypy M JIpyrol HEOoOXOAWMBIH, B T.4.
PEKOMEHIOBaHHbIM, MaTepuan (uepe3 OuOIMOTEeKYy, yueOHO-MeTOnMuecKHil KaOuHeT Kadeapsl U
np.). Ho mpexxae Bcero, ciiefyeT oOpaTUThCS K CBOMM KOHCIIEKTaM JIEKIMIA U COOTBETCTBYIOIIEMY
pa3neny ydeOHuka. M3ydeHue BceX MCTOYHMKOB JIOJDKHO MITHU MOJ YIJIOM 3PEHMs MOMCKAa OTBETOB
Ha BBIHOCHMbIEC Ha NMPAaKTHKO-OpHE HTUPOBAaHHBIE 3aHATHS BOMPOCHI.

3aBepriaonuii 3Tan MOATOTOBKM K 3aHATHSIM COCTOUT B BBINOJHEHWM HWHIUBUIYaJbHBIX
3aTaHU.

B ciyuae nportycka 3aHATHS CTYIEHT 0053aH MOJATOTOBUTH MaTEpHal M OTYUTATHCS 10 HEMY
mepes TpernojaBaTesieM B O0YCJIOBICHHOE Bpemsi. MokeT OBITh TpPeJIOKEHO OTAEIbHBIM
OakanaBpaM, BBHUIY MX CJa0OH NOATOTOBKM, Oonee TIIyOOKO OCBOWTH MaTepual M MNPUATH Ha
WHIUBHIYaJbHOE COOeCce0BaHNE.

CryneHr He AolycKaeTcs K 3a4eTy, €CJIM Yy HEro €CTh 3aJO0/DKEHHOCTH M0 MPaKTHYECKUM
3aHATHAM.
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