MMHUCTEPCTBO HAVKM 1 BBICIIEI'O OFPA30OBAHMS POCCUICKOM ®EJIEPALINA
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE
o0pa3oBaTeIbHOE YUPEKIACHHE BBICIIETO O0Opa30BaHUs
«CEBEPO-KABKA3CKUI ®EJEPAJIbHbI YHUBEPCUTET»

MeToanueckue yKasaHus
10 BBITIOJIHEHUIO MPAKTUYECKUX PadOT
110 JUCHMILIHHE «be30MmacHOCTh KU3HEASITCILHOCTI
JUIs1 CTYJICHTOB HanpasieHus moarotoBku 18.03.01 Xumuueckast TEXHOJIOT U,
HaIPaBJICHHOCTH (Mpoduiib) XUMHUYECKasi TEXHOJOTHS HEOPTaHUUECKUX BEIESCTB

(QJIEKTPOHHBIN JOKYMEHT)



Mertoanyeckue ykazaHus pa3paboTaHbl B cooTBeTcTBUHM ¢ TpeboBanusmMu ®I'OC BO u
paboueit  mporpaMmbl  AUCHUIUIMHBI  «be30macHOCTh  JKU3HEACSATENBHOCTU». Y Ka3aHUs
NpeHa3HaYeHbl I CTYJCHTOB OUYHOW (OpMbl OOy4YeHMs HampaBleHHs MOATOTOBKM 18.03.01
XUMHUECKAs] TEXHOJIOTHSI.

CopxepxaT OCHOBHBIE pa3[elbl HM3ydyaeMOro TEOPETUYECKOro0 Marepuasa, IepeueHb
BOIPOCOB HEOOXOIMMBIX JJIsl MPOPAOOTKH, a TAKKE CIHCOK PEKOMEHIyeMOM JIUTEPaTyphl.

CocraButens M.B. JlomxukoBa, noneHt kadenpsr XTMuAXII
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BBenenne

JucuumuimHa «be30nacHOCTh KU3HEACATEILHOCTHY OTHOCHUTCS K JAUCIUINIMHE 0a30BOM
gyactu. OHa HampaBieHa Ha (OPMUPOBAHHE OOIIEKYIBTYPHBIX U  Mpo(hecCHOHATBHBIX
KOMITETEHIINN, 00YJarOIUXCsl B TPOIIECCe BBHITIOIHEHUS paboT, onpeaeneHusx I'OC BO.

Meroanueckue yka3zaHHsl COCTABJIEHBI HA COBPEMEHHOM HAyYHOM YPOBHE M PaCCUHUTAHBI
Ha CTYJIEHTOB, I10 HanpasJieHUIO 18.03.01 Xumuueckas TEXHOIOTHS.

[TocnenoBarebHOCTL TEM COOTBETCTBYET JIOTHUECKOW CTPYKTYpPE €€ MPOXOKIACHUS.
[Ipennaraemple METOOMYECKUE YKAa3aHUS COJAEP)KAT MaTepuan, KOTOPbIA PEKOMEHIYETCS
WCIIOJIB30BaTh CTYJICHTAM IIPU NOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

Jns TMOArOTOBKM K MPAKTUYECKUM 3aHSATHUSIM CTYAEHT JIOJDKEH HW3YyYHUTh Marepual o
COOTBETCTBYIOLIEH TEME, HWCIOJIb3YysSl OCHOBHYIO M JIONOJHUTEIBHYIO JIMTEPATYpPYy, a TaKKe
WCIIONB3Ys nepuoandeckue nznanus CMU.



TEMA 1. PU3HOJIOI'MYECKHUE OCHOBBI ’KU3HEAEATEJIBHOCTH.

IIpakTuyeckoe 3ansaTue 1. [lpeamer u 3axaun kypca BAK/L.

He.]'lb 3aAHATHUSA: U3YUYUTH LCJIb, 3aHATUC JUCHUITJINHBI.

3HaHua u YMEHus, npuoﬁpeTaeMble CTYACHTOM B pe3yJibTaTe¢ OCBOCHUNA TEMbI
3HaTh: OCHOBEI O€30IIACHOCTH KHU3HCACATCIIBHOCTH, TCJ'IC(I)OHBI CJ'Iy>K6 CIIaCCHUA

YMeTb: 0Ka3aTh MEPBYIO MOMOILb B YPE3BBIYANHBIX CUTYAIIUAX, CO3/IaBaTh O€30MaCHbIE YCIOBUS
peanuzanuu npodecCUuOHAIBHON eATeTbHOCTH HanmeHoBanue (HOPMHPYEMBIX KOMITETEHIIHI

Baagern: MPAKTHUYCCKUM OIIBITOM NMOAACPIKAHUSA 0e30IacHBIX YCHOBI/Iﬁ KHU3HCOACATCIBbHOCTHU

Kon DopmMyIupoBKa

VK-8 Crioco0eH co31aBaTh U MOAICPKUBATH B TIOBCEIHEBHOM KU3HH U B
npodeccnoHaIbHON ISSTENFHOCTH 0e30IacHbIE YCIOBHS )KU3HEACATEIbHOCTH IS
COXpaHEeHUS MPUPOTHOI Cpeibl, 00ecTIeueH s YCTOMYMBOTO pa3BUTHS 00IIeCTBa,
B TOM YHCJIE IIPU YTPO3€ U BOSHUKHOBEHUU YPE3BbIYANHBIX CU

AKTyanbHOCTH TeMbl. [lociie u3ydeHus TeMbl CTYIEHT JOJKEH 0CO3HATh, YTO O€30MMaCHOCTh
KU3ZHENIEATETLHOCTH SIBIIICTCS CEPhE3HOM MPOOJIEeMOl COBpeMEHHOCTH B mpormecce u3ydeHHs
MaTepuana JEeKIUU MPENoJaBaTeNlb JOKEH CTPEMUTHCS BBIPAOOTATh y CTYJEHTOB U HICOJIOTHIO
0e301acHOCTH U 6E€30MaCHOT0 MBIIIICHUS U TIOBEICHUSI.

Teopernyeckasi 4acTb

C nosiBneHueM Jirojiel Ha 3eMJiie Hauajloch BIMSHUE UX JEATEIBHOCTH Ha OKPYKAIOLIYIO0 CpEay
C mnomo1pl0 KaMeHHBIX OpYIUi NMEpBOOBITHBIC JIIOIM HAdadd NpeBpaliatb OObEKT M MPOIECCHI
MIPUPOJIBI C X HATYPATHHOTO COCTOSHUS Ha IITYYHBIH.

B mnHacrosimee BpeMs B3aMMOJCWCTBHE 4YEJIOBEKa C TMPUPOJONM OrpaHUYMBANIACH TOJIBKO
OuoormueckuM OOMEHOM BEIIECTBAMHU M Ha ITOH CTAJIUU YEIOBEUECKOE 00IIecTBO u Onocepa B
COBOKYITHOCTH  TPEACTaBIsUIM  cO00M  (YHKIMOHANbHO HE  3aMKHYTYI0  [JIOOANBHYIO
COLIMOIKOCHCTEMY, B KOTOPOH cia0ble aHTPOMIOTEHHbBIE BO3JCWCTBUS HE MOTJIHM BBI3BAaTh 3aMETHBIX
W3MEHEHHI B OKPYXKaIOIIECH Cpeaoid.

OrpomMHOE TPOU3BOJICTBO OPYKHUS, YBEIMUYCHUEC KOJIMYECTBA ATOMHBIX OSJICKTPOCTAHIIHIA,
ypOaHu3aius, KoJioccalbHasi HACBIIIEHHOCTh WHQPACTPYKTYpOH, TUNEPTPOPUUECKH pa3BUTHE
ABTOMOOWJIBHOTO TPAHCIIOPTa, XUMHUYSCKUX U Jp. [[pyrux BpeaHBIX MPOHU3BOJCTB CYIIICCTBEHHO
M3MEHWIN KauecTBO cpeibl (BOJbI, BO3AyXa, MOYBBI, KIIMMaTa M JAPYTUX XapaKTEPUCTUK CPEIIb),
C/IeJIalil J)KU3HB YeJIoBeKa 0oJiee OMacHbIM, a TIEPCIIEKTUBEI - HE JTYUIIUM.

MHorue y4eHble CBSI3bIBAIOT yBEIMUYEHHE CTUXUUHBIX OCNCTBUM C JAESITEIbHOCTHIO YENOBEKa
Heo6xonumo 3amymatsest Han ¢aktoM, 9to ¢ 1960 mo 1990 rr xonmyecTBO KaTakin3M Ha 3emIe
YBEJIMYWIIACh BJIBOE M TMPOJOIDKAET pPacTH HepalMoHaldbHAas XO3SMCTBEHHAs JEsTeNbHOCTb,
MHOTOKPATHO YCHJIMT-Ha JOCTH)KCHHSMH HAyYHO-TEXHHYECKOTO Iporpecca, IMpHUBENa K
MOBPEXKACHUIO U HCTOIIEHUIO TMPUPOTHBIX PECYpPCOB, U3MEHEHUS PEreHepallMOHHBIX MEXaHU3MOB
ouocdepsl, nmedopmanuu CHOPMUPOBAHHOTO HA TPOTSHKCHHH MHOTUX MHJUTHOHOB  JIET
€CTECTBEHHOTO KPYrOBOpPOTa BEIIECTB W DJHEPreTHYECKHX IOTOKOB Ha IUIaHETe, HapyIlIeHUe
JUHAMUYECKOTO pPABHOBECHS TJIO0ATBHONM 3EMHOW COIIMO’KOCHUCTEMBI pEe3yJIbTaTe Havyaloch
nporpeccupylomiee paspyiienue ouocdepsl MmiaHeThl, TPO3UT CTaTh HEOOpaTUMBIM M TPUBECTU B
OmmkaiiimeM OyIaylieM K TakoW CTENEeHM JIerpajalliil OKpY’Kalolleld cpelbl KOTAa OHO CTAaHEeT He
MPUTOTHOCTH UM [Tl JalibHEHIIero cylecTBOBaHus Jrofei Mrak, Ha TpeTuil COBpeMEeHHOH CTaiuu
B3aUMOJICHCTBHS  OOINECTBA W TPUPOABI TyIoOanbHAsh 3eMHas COIIMO’KOCHUCTEMBI — CTajia



(byHKIMOHANIBHO 3aMKHYTOM OHa TepsieT ClIOCOOHOCTh K €CTECTBEHHON caMO Peryssiiuu [ naBHbIM
€€ PEryJsITOpPOM Tereph JOKHO CTaTh OOMIECTBO, M OT TOTO, KaK OHO Oy/ET BBHIMONHATH (PYHKITHH
10 OXPaHbl OKPY’KAIOIIEH Cpeibl, 3aBUCUT JIFOJCH.

Bonpocsl u 3axanus:
ba30BbIi1 ypOBEHb

. [IpoGiema 6€30MaCHOCTH B COBPEMEHHOM MHpE.

. OCHOBHBIE 3JIEMEHTHI MUPOBO33PEHYECKON KOHLEMIUH 10 O€30IMaCHOCTH KU3HEAEATEIbHOCTH.
. OOBEKTHBHBIC MTPEMOCHUTKY BO3HUKHOBEHUS HAYKH «be30MmacHOCTh KU3HEIEATEILHOCTIY.

. IlonsiTue 6e30macHOCTH.

. I'on poxnenus nayku BX/I.

. Hatb onpenenenne Hayku BX]I.

. OcHoBnas nenp Hayku BXK/I.

. Ctpykrypa Hayku BX/I.

. O6wexT m3yuenus BX]/I.

10. TIIpenmet uzyuenust bXK/I.

11. Ilpuunnbl Bo3HUKHOBEeHMs Hayku BXK/I.

12. JleaTenbHOCTh OpraHU3AIlMi, CBSI3aHHBIX C OOecTieueHHeM Oe30MMacHOCTH B COBPEMEHHOM
MHUDE.

13. Hayunsle 3agaun BXK/I.

14.  CpenctBa no3nanus B BXK/I.

O 0 IO DN W~

I1oBBIIIEHHBIN YPOBEHb

1. ChopmynupoBath npakTuaeckue 3anaun bXK/I;

2. O60ocHOBaTh 6 >IEMEHTOB COBPEMEHHON MUPOBO33PEHUECKON KOHLICTIIINH.

3. Conepkanue u cTpykrypa kypca bXK/I.

4. Ponb, mecto 1 3aaaun b)XKJ[ B moAroTOBKE CIIEMAIMCTOB SKOHOMHUCTOB.

5. YenoBek Kak BaykHeilIIee 3BeHO CUCTEMBI «YEJIOBEK - Cpeia OOUTaHUS.

6. ChopmynupoBaTh IPUHIIUIIEI TUTHON 0€30MACHOCTH U OE€30MACHOCTH OKPYKAIOIIHUX.

CHuCOK JIUTEepaTyphl, peKOMeHyeMblii K HCNO0JIb30BAHHUIO 10 TaAHHOI Teme
OcHoBHas1 JiuTEepaTypa:
1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh Xu3HEAEATETLHOCTH JICKTPOHHBIN
pecypc : yueoHoe nocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura naxonutcs B 6a3oBoii Bepcun ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMIUIIPOB HEOTPAaHHUEHO
2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTb XKHU3HEAEATETLHOCTH IIPU
HKCIUTyaTal[M CUCTEM U COOPYKEHUH BOJOCHAOXKEHUS U BOJOOTBEIEHHS DJIEKTPOHHBIN pecypc :
YuebHoe nocobue / JI. 1. CokomnoB. - be3omacHOCTb KU3HEeIeATENFHOCTH MPH SKCIUTyaTalluu
CUCTEM U COOPYXKEHHH BogocHa0keHus u BogooTsenenus,2023-09-10. - Mocksa : Unadpa-
Wnxenepus, 2018. - 136 c. - Kuura Haxoaures B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIPOB HEOTPAHUUYEHO
JlonoiHUTeIbHASI JIUTEepaTypa:

1. benos, C. B. bezonacHOCTh KU3HEACATEILHOCTH U 3alIUTa OKPY KoLl cpebl (TexHocepHas
6e3onacHocTh) : yueOHuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. - (bakanasp. bazoBslii Kypc). -
Ha yueOnuke rpud: Pex.MO. - bubmumorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emmutsipos 1

2. Dkonorus U 6€30MaCHOCTb KHU3HEEATENbHOCTH : yuel. mocobue /i By3oB / [Kpusomeunn 1. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : un.



- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIuIIpoB HEOTPaHUUEHO
HNuTepHeT-pecypebl:
1 http://window.edu.ru/ — eamHOE OKHO JOCTYyIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3BC «YHuBepcuterckas OnOIMoTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KATAJIOT aCCOIMAIIMH YJIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe

TEMA 2. BIUSAHUE OITACHBIX U1 BPEITHBIX ®AKTOPOB HA 310POBBE.
NMPAKTUYECKOE 3AHSITHE 2. OIEHKA PAJTMAITMOHHOM OBCTAHOBKH

He.]'[]: SaHATUA: N3YUYHTH IpaBujia NMOBCACHHUA Ha MCCTHOCTHU 3apa>KeHH0171 paarnOaKTUBHBIMU
BCIICCTBaAMH, B CBA3U C BO3MOKHBIM ITPUMCHCHUEM SAJICPHOIO OPYIKHA.

3HaHua " YMEHus, npuoﬁpeTaeMble CTYACHTOM B pe3yJibTaTe¢ OCBOCHUS TEMbI
3HaTh: OCHOBEI O€30ITaCHOCTH KHU3HCACATCIIBHOCTH, TeJ'Ie(bOHBI CJ'Iy>K6 CITaCCHUA

YMeTh: 0Ka3aTh MEPBYIO TTOMOIIh B YPE3BBIYANHBIX CUTYAIHSIX, CO3/IaBaTh 0€30IMaCHBIE YCIOBUS
peanuzanuu npodecCUuOHAIBHON IeATeTbHOCTH HanmeHnoBanue (HOpPMHPYEMBIX KOMICTCHIIHIA

Buanersn: MPAKTHYCCKUM OIIBITOM MOAACPIKAHUSA 0C30IMacHBIX YCHOBI/Iﬁ KU3HECACATCIBbHOCTHU

Kon DopMyITHPOBKA

VK-8 Crioco0eH co3aaBaTth U MOIEPKUBATh B TIOBCEAHEBHOM KU3HU U B
poheCCHOHABHON IeATENFHOCTH O€30TacHbIe YCIIOBHS KU3HEACSI TETbHOCTH [T
COXpaHEHUs MPUPOIHON Cpejibl, 00eCIeUeHUs] YCTOWYMBOTO Pa3BUTHS O0OIIECTBA,
B TOM YHCJIC IPU YTPO3€ M BOSHUKHOBEHUHU YPE3BBIYANHBIX CH

Jlokazana HeoOXOAMMOCTh KOHTPOJIS YPOBHS PaHOaKTUBHBIX BEIIECTB B aTMocdepe,
runpocdepe u murocdepe. B HacTosmee BpeMs chopMyaHpoBaHbl OCHOBHBIC HETATUBHBIE TTOCIIEC/ICTBHS
BO3JICMCTBUS paaUaOHHBIX (DAKTOPOB Ha OpraHu3M 4YenoBeka. IMEeHHO TO3TOMY M3y4YeHHE JAHHOW TEMBI
SIBISIETCA AKTyaJbHBIM.

TeopeTrnyeckasi 4acTb

30Ha pagMOAKTHBHOIO 3apa)keHUsl — OTO TEPPUTOPHS, MOJBEPIIIAsCS 3apPaKEHUIO
pPaZOaKTUBHBIMH BEIIECTBAMHU B peE3yJbTaTe MX BBHIMNAJCHHUS TOCIE HAa3eMHBIX (IIOJA3EMHBIX) U
HU3KUX BO3/YIIHBIX SICPHBIX B3PHIBOB.

[lopaskaroriee AelCTBHE PaJIMOAKTUBHBIX BELIECTB O0YCIOBIMBAECTCS B OCHOBHOM IaMMa-
M3JIydyeHueM. BpenHoe BO3AEHCTBHE MOHU3BHMPYIOMIMX U3TYYEHUH OLEHUBACTCA 1030M H3ITy4ECHUS
(mo3oit obmywenus — J), T.e. PHepruel HSTUX JIydyel, MOTJIOUICHHOW B eIUHHUIIE O0bema
00JyyaeMoro BELIECTBA. JTa SHEPTUSl U3MEPSAETCS B CYIIECTBYIOIIMX JI03UMETPUUYECKUX MPHOOpax
B peHrreHax (P).

OObIYHO 103y OOJIy4YEeHHUS ONPEAETSIOT 3a KaKOH-JIN00 MPOMEKYTOK BPEMEHH, Ha3bIBAEMbIil
BpeMeHeM 00yueHHs (BpeMs peObIBaHMs J0AeH Ha 3apaskeHHON MECTHOCTH).

JUis  OUEHKM MHTEHCUBHOCTH TIaMMa-H3JIy4eHHs, MCIIyCKaeMOro paJnOaKTUBHBIMU
BEUICCTBAMM HA 3apaKEHHOW MECTHOCTH, BBEIECHO IIOHATHUE «MOIIHOCTb [J03bl W3JIy4YECHUSD»
(ypoBeHb paauaiuu). MOIHOCTE 10361 U3MEPSIOT B peHTreHax B vac (P/4), HeOombIme MOIIHOCTH
J03bl — B MUJUTUPEHTIeHax B yac (MP/q).

[TocTeneHHO MOLHOCTHU J103bl U3Ty4YeHHUH (YPOBHU paJualvy) CHUXKaroTcs. Tak, MOIHOCTH
710361 (YPOBHH pajiMalliy), 3aMEPEHHBIE Yepe3 OJIMH Yac MOcie Ha3eMHOTO SAEPHOT0 B3phIBa, Yepe3
JIBa yaca yMEHbIIATCs BBOE, CILyCTsl TpHU 4yaca — B 4 pasa, uepe3 ceMb yacoB — B 10 pa3, a yepes
49 gacoB — B 100 pas.



CreneHb paJiMOAKTUBHOTO 3apa)K€HHUsI U pa3Mephbl 3apaXKCHHOTO ydacTKa paJrOaKTUBHOTO
cliella IPU SEPHOM B3PBIBE 3aBUCST OT MOLIHOCTH M BHJIa B3pbIBa, METEOPOJIOTUYECKUX YCIIOBUH, a
TaK)Ke OT XapaKTepa MECTHOCTH M IpyHTa. Pa3Mepsl paJlnOakTUBHOIO Cliefla YCJIOBHO JAEISAT Ha
30HBI:

30Ha omnacHoro 3apaxeHus. Ha BHemHell rpaHuine 30HBI J03a paavaluu (C MOMEHTa
BBITA/ICHUSI PAIMOAKTUBHBIX BEIIECTB M3 O0JIaka Ha MECTHOCTh A0 MOJHOTO MX pacrhaja) paBHA
1200 P, ypoBeHb paguanuu yepe3 0JuH dac mociie B3psiBa — 240 P/u;

30Ha CWJIBHOTO 3apakeHus. Ha BHemiHell rpanune 30Hb1 A03a paauanun — 400 P, ypoBeHb
paauaIy Yepe3 OJuH Jac 1mocie B3poiBa - 80 P/y;

30Ha yMEpeHHOro 3apaxeHusi. Ha BHemHel rpanuiie 30161 103a paguanuu — 40 P, ypoBeHs
paauanuu Yepe3 OJIMH Jac mocie B3phiBa - 8 P/u.

Bonpocs! u 3ananus:
ba30BbIi1 ypOBEHb

3amanue 1.

B pe3synbrare s1epHOro B3pbiBa B HACEIEHHOM IIYHKTE «A) MPOU30LUIO0 paJi0aKTUBHOE
3apa)K€HUEe MECTHOCTH. Y POBEeHb paguanuu B 12 wacoB coctaBuia 120 p/4, a B 14 wacos 60 p/d.
Kakoii pexxuM 3amuThl HEOOXOAUMO MTPUMEHUTD I HACETICHHUS.

3amanue 2

Onpenenuts NPOAOIIKUTEIBHOCTD paboThl hopmupoBanuii 'O Ha OTKPBITOI MECTHOCTH

(tp), ecnu ycTaHaBIMBaeTCs JOMycTUMast 1o3a oomydenus /] nom. - 20 p. YpoBeHs paguanuu

uepe3 uac nocne B3psiBa (Pu+1) cocraBnser 760 p/u., a Hauano pa6or uepes 8 yacos moce
B3pBIBA.
3amanue 3
Jlronu nmepexoaniIy Mo OTKPBITOM MeCTHOCTH B YKpbITHE ¢ 10 1 10 11 4. mpu ypoBHe
paguarmu 35 p/a. B 10 4. u 25 p/4. B 11 4., mocie 3Toro oHu exanu Ha apromobusie 1o 11-30 4 mpu
ypoBHe paguanuu 17 P /4, ¢ 11-30 4 go 14 u mHaxogunucs B [IPY, npu ypoBHe paguanuu Ha 14 4
1p/a. KoaddunmenT 3amuter (k3) TPV pasen 50, (k3) aBTOMOOMIS - 2, k3 OTKPBITONM MECTHOCTH -
1.
Kakyro o01ryto 103y 00 TydeHHSI TOTYIHIIH JTFOIHA —?
3aganue 4
B pesynbrate sipepHOro B3pbiBa B HACEJIIEHHOM IYHKTE «A» MPOU30ILIO0 Pal0aKTUBHOE
3apakeHHe MECTHOCTU. Y pOBEHb paguanuu B 6 yacos coctasuia 110 p/4, a B 6-30 yacoB 90 p/u.
Kakoit pexxuM 3ammThl HEOOXOAUMO MTPUMEHUTD TSI HACEITICHHUS.
3ananue 5
Onpenenuts NPoaOIKUTEILHOCTh paboThl (popMupoBanuii ['O Ha OTKPHITON MECTHOCTH
(tp), ecnu ycTaHaBIMBaeTCs AOMycTUMas o3a o0imydenus (/] nom) - 20 p. YposeHs paguanuu

uepes uac nocie B3psiBa (Pu+1) cocrasmser 1200 p/u, a mauano paGot uepes 24 uaca nocie
B3pBIBA.

3amanue 6

JIronu Haxomuiuck B IIPY ¢ 6 4 10 9 4. ipu ypoBHe paauanuu Ha 6 4 150 p /4., 9 4. 26

p/d., 3aTE€M OHH 1LY MEIIKOM IO OTKPBITOW MecTHOCTH 10 9-30 4. mpu ypoBHE paguanuu 12
p/4, ¢ 9-30 u. 1o 11 4. exanu Ha aBTOMOOMIIE IPH YPOBHE

paauanuu Ha 11 4 2 p/u. Koapdunment 3amutsl (k3) [IPY pasen 30,

k3 aBTOMOOMIIA - 2, K3 OTKpBITOI MeCTHOCTH - 1.

Kakyto o6mryro 103y o0myueHus moxyduwin o --- J(o6mr .) - ?

I1oBBIIIEHHBIN YPOBEHb

1. CKOJIBKO CYIIECTBYET PEXHUMOB 3aITUTHI?
2. Kakoil mokaszaTtenp SBISETCS ONPENEIIIONUM IPU ONPEAETICHUN PEeKUMa 3alUThI?
3. Kak onpenenuts CyMMapHYIO 103y BHEIIHEro 00IydeHus?



Choucok JUTEPATYPHI, peKOMeHIlyeMbIﬁ K HCI0Jb30BAHMIO 110 JAHHOI TeMe

OcHoBHasi JiuTepaTypa:
1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh Xu3HEAEATETLHOCTH JIEKTPOHHBIN
pecypc : yueonoe nocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,

2018.
- 122 c. - Knura naxogutcs B 6a30Boii Bepcun IB5C [PRbooks. - ISBN 978-5-4486-0158-3,

9K3EMILISIPOB HEOTPAHHYEHO
2. Cokomnos, JI. U.<BR>&nbsp;&nbsp;&nbsp; be3onacHocTb Ku3HEAEATEILHOCTH IPU

HKCIUTyaTal[MM CUCTEM U COOPYKEHUH BOJOCHAOXKEHUS U BOJOOTBEIEHHS DJIEKTPOHHBIN pecypc :
YuebHoe nocobue / JI. 1. CokomnoB. - be3onacHOCTb KU3HEIeATEIFHOCTH MPH SKCIUTyaTalluu
CUCTEM U COOPYXKEHHI BoJocHa0keHus U BogooTsenenus,2023-09-10. - Mocksa : Uadpa-
Wnxenepus, 2018. - 136 c. - Kuura naxoaures B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIPOB HEOTPAHUUYEHO

JlonoiHUTeIbHASI JIUTEepaTypa:

1. benos, C. B. bezonacHOCTh KHU3HEACATEILHOCTH U 3alIUTa OKPY>KaroLIeil cpebl (TexHocepHas
6e3onacHocTh) : yueOHuk / C.B. benos. - M. : FOpaiit, 2012. - 682 c. - (bakanasp. bazoBslii Kypc). -
Ha yueOnuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emmuisipos 1

2. Dkonorusi u 0€30MaCHOCTh KU3HEIEATSILHOCTH : y4e0. mocobue /st By30B / [KpuBomenn /1. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : un.
- bubmuorp.: B Texcte. - ISBN 5-238-00139-8, sx3eMIuIIpoB HEOTPAaHUUEHO
HNuTepHeT-pecypebl:

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

2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OnbIMoTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37I€KTPOHHBIN KaTalIOT aCCOLUALNN 3JIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHui u opranusaiuii CKOO

4 http://www.iprbookshop.ru — 9bC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHMe

TEMA 2. BIUSAHUE OITACHBIX U BPEJHBIX ®AKTOPOB HA 3/I0POBBE.

MPAKTUYECKOE 3AHATHE 3. OIIEHKA BO3JIEICTBUS BPEJHBIX BEIIECTB,
COJIEP)KAILMECS B BO3JYXE

Heap 3anaTusa: OpraHu3oBbIBaTh W IPOBOAUTH MEPOIPHUATHS IO 3allUTe paboTaloUMX U
HACEJICHUS OT HEraTUBHBIX BO3JEHCTBUI YpE3BBIYAMHBIX CUTYallUii; OCHOBHBIE BUJIBI
MOTEHUUAIbHBIX ONACHOCTEH M MX IOCIEACTBUS B NMPOPECCHOHAIBHON JEATENLHOCTH U OBITY,
IIPUHLIMAIIBI CHW)KEHUS BEPOSATHOCTU MX peallM3allid; HAY4YUTbCA JaBaThb OLIEHKY BO3JEHCTBUSA
BPE/IHBIX BEIIECTB Ha OpraHU3M uejoBeKa B padouell 30HE M HACENEHHBIX IYHKTax; CPaBHUTh
daxTrueckyro Gopmy ¢ ITIK u nate oneHky.
3HaHMA ¥ yMeHHUs, IPpUoOpeTaeMble CTYA€HTOM B pe3yJibTaTe 0CBOEHHUS TeMbl

3HaTh: OCHOBBI 0€30IACHOCTH KHU3HEAEATEILHOCTH, TeJIe(OHBI CIIykKO CriaceHus

YMmerb: 0Ka3aTh MEPBYIO MOMOIIb B YPE3BBIYANMHBIX CUTYAIIUAX, CO3/IaBaTh OE30MACHBIEC YCIOBUS
peanuzanuu npodeccrnoHanbHOM esTeNbHOCTH HanvernoBanue (GopMHUPYEMBIX KOMITCTECHIIHI

Baagern: MMPAKTUYCCKUM OIIBITOM IMOAACPIKAHUSA 0e30macHBIX YCHOBI/IfI KU3HECACATCIBHOCTU

Kon DopMyIUpOBKa

VK-8 Crnioco6eH co3aaBaTh U MOAIEPKUBATh B IIOBCEAHEBHOM KU3HU U B
po(eCCUOHAIBHOM JICATEILHOCTH O0€30IaCHBIC YCIIOBUS JKU3HEACITCILHOCTH JIS
COXpaHEHUs IPUPOJHOI cpelibl, 00ecIeyeHus! YCTOHUMBOIO pa3BUTHsI O0IIECTBA,




|B TOM 4YHCJIC IIPXU YI'PO3€ U BOSHUKHOBCHUHN I'Ipe3BbI‘IaI‘/JIHbIX CH

AKTyaJIbHOCTb TeMbl. B CBsI3U ¢ €XKEroJHBIM POCTOM YPOBHs 3a00JIeBAEMOCTH, 0COOYIO

AKTYaJIbHOCTb ano6peTaeT OXpaHa HUX 3J0pOBbsA U CO3JaHUC 6C3OHaCHBIX yCHOBI/Iﬁ TpyAaa. Ha
pemeHHe 9THX 3a4a4 HaIIpaBJICHO HpI/IHHTI/IG (I)C,Z[CpaJ'IBHLIX 3aKOHOB «06 OCHOBax OXpaHbl TpyAa»,
«O0 00s3aTeTbHOM COIMAJIFHOM CTPaXxOBaHMM OT HECUACTHBIX CIIy4aeB Ha TPOU3BOJICTBE H
npodeccuoHanbHBIX 3a0oneBaHuin» u TpynoBoro kojaekca P®. DT AOKyMEHTHI MPENNUCHIBAIOT
HpOBe)IGHl/Ie Ha BCEX Hpe)IHpI/IﬂTI/ISIX, HE3aBUCHUMO OT (i)OpM CO6CTB€HHOCTI/I, HpOB@}ICHl/Ie
aTTecTallii pabouyuX MECT IO YCIOBUSM Tpynaa. ATTectanus pabodux MecT SIBISETCS CHCTEMOM
aHaJIM3a ¥ OLIEHKH pabouuX MECT JJIsl IJIAHUPOBAHUS U MPOBEICHUS MEPONPUATHI MO YIyUIICHUIO
YCIIOBUH Tpyda, cepTudukanuu paboT Mo oXpaHe TpyJa, 0OOCHOBaHUS MPEAOCTaBICHUS JbIOT U
KOMIIEHCAllUi, pelIeHus BOIpoca O CBsA3M 3aboieBaHusl C mpodeccueil.

TeopeTnyeckasi 4acTb

Jns  oOecrieueHMs JKU3HEAEATENBHOCTH 4YelloBeKa HEOOXOoJuMa BO3AYIIHAs —cpena
OTpeIeICHHOTO0 KAauyeCTBEHHOTO0 W KOJWYECTBEHHOTo cocTaBa. HopmanbHBINM Ta30BbI cOCTaB
BO3/yXxa cienyrommii (00.%): a3or - 78,02; kucnopon - 20,95; yrnekucnslit ra3 -0,03; apron, HeoH,
KPHUNTOH, KCEHOH, PaJioH, 030H, BOJOPOA - cymmapHo 10 0,94. B peaibHOM BO3AyX€, KPOME TOTO,
coJepKarcs pa3luyHble MpUMecH (IbLIb, ra3bl, Maphl), OKa3bIBAIOIINE BPEIHOE BO3/ACHCTBHE Ha
OpraHH3M 4YeJIOBeKa.

OcHOBHOM (hH3HYECKON XapaKTepUCTUKOI MpuMecell B aTMOC(HEPHOM BO3IyXe M BO3JIYyXe U
BO3JyXe IPOM3BOJCTBEHHBIX IIOMEUICHUM SBISETCS KOHILIEHTpalMs Macchl (MTI) BellecTBa B
equHuIe 00beMa (M) BO3yXa NPHU HOPMAJILHBIX METEOPOJIOTUYECKHX YCIOBUSIX.

OT BHIa, KOHUEHTPALUU MpUMEcel U ATUTENbHOCTH BO3ACMCTBUS 3aBHCHUT MX BIMSHHUE Ha
HOPUPOAHBIE OOBEKTHI.

I[IIK - wmakcumanbHas KOHIICHTPAIMsl BPEIHBIX BEIIECTB B BO3JyXe, OTHECCHHAs K
ONpEACICHHOMY BPEMEHM OCPEIHEHHUS KOTOpas IpH NEPUOJUYECKOM BO3ACHCTBUM WM Ha
MPOTSKEHUH BCEH JKM3HU YeJIOBEKa OKa3bIBae€T HU Ha HEro, HU Ha OKPYXAIOIIyI0 Cpely B LEIOM
BPEIHOTO BO3/ICUCTBHS (BKIIIOYAsk OTJAICHHBIC TTOCIEICTBUS).

CopepxaHue BpEHBIX BELIECTB B aTMOC(PEPHOM BO3/1yX€ HACEJIICHHBIX MECT HOPMHUPYIOT IO
cnrcky Munsnpasa Ne3086-84, a 1u1st Bozayxa paboueit 30HbI IPOU3BOACTBEHHBIX MOMEIICHUHN - TI0
I'OCT 12.1.005.88.

[IpenenbHO NOMYyCTUMBIE KOHIIEHTPALMK 3arpsi3HSIOLIMX BELIECTB B aTMOC(HEPHOM BO3/AyXe
HACEJICHHBIX ITYHKTOB HOPMHUPYIOT I10 MaKCUMAaJIbHOM Pa30BOM M CPEJHECYTOUHOM KOHLIEHTPALUU
IIPUMECEH.

IT/IKTax - OCHOBHasi XapaKTEpUCTHKA ONIACHOCTU BPEIHOIO BEUIECTBA, KOTOPasl yCTAHOBJICHA
JUISL TIPEAYNpPEKICHUS] BO3HUKHOBEHUS peQIEKTOPHBIX pPEaKIMil ueroBeka (OUIyLIeHHE 3amaxa,
CBETOBAsl UyBCTBUTEJIBHOCTD U T.J.) IPU KPaTKOBPEMEHHOM Bo3eiicTBuu (He 6oee 30 MuH).

[TJK BpenHbIX BEUIECTB B BO3AyXe paboyeil 30HbI - 3TO Takas KOHLEHTpPALUs, KOTopas Ipu
€XKeJJHEBHOM BO37eiicTBUU (HO He Oosee 41 4. B HEJENI0) B TeUEHHE BCEro pabouero craxa He
MOKET BbI3BaTh 3a00J€BaHUIl WIM OTKJIOHEHMH B COCTOSHUU  3/10pOBbsSl  4YEJIOBEKa,
00OHapy’KMBAaEMbIX COBPEMEHHBIMH METOJAMU HCCIIEOBAaHUN B MEpUOJl PaOOThl WIM B OTAEIbHbIC
CPOKHM HU3HU HACTOSIIETO U MOCIEAYIOIUX TOKOJIEHUH.

Bonpocel u 3aganus:
ba30BbIi1 ypOBEHb

1. 3ammcaTh HNCXOAHBIC JaHHBIC B COOTBECTCTBUU C BAPUAHTOM.

2. HCHOJIB3y51 Ta6n1/1uy 2, COACPIKAIY O BLI60pO‘lHLIe CBCICHHUA U3 HOpMaTHBHO-TeXHquCKOﬁ
JOKYMCHTAIMH, 3aI10JTHUTH Ta6m/1uy 1 B COOTBETCTBHUH C BAapHWaHTOM 3aJaHH.

3. CHeHaTL BBIBOJZI O COOTBCTCTBUU HOpMaM COACPKAHUA KaKAO0TI'0 U3 BCIICCTB.

4, Iloamucats OTYET U CAATh IIpernoaaBaTeIito.

Ta6n1z1ua 1- CDopMa MMPEACTABIICHNUA UCXOAHBIX JAaHHBIX U HOPMATHBHBIX 3HAYCHHI COACPIKAHUS
BPCAHBIX BCHICCTB B BO3AYyXC



KoHn1enTpanus BpegHOTO BEIIECTBA, o CooTBeTcTBUE HOpMaM
mr/m? = Ka’KJI0TO U3 BEILECTB B
- E OTIIETHLHOCTH
[ d
&) Q
- 2 @aktuu| B | Makcum | Cpenne e = B B Bo3nyxe
S § €cKas | BO3LyX| albHO |CyTOYHa| Q 2 BO3/yXe HACEJIEHHBIX
= o
53 = e pazoBast s 5 E paboueii MYHKTOB TPU
m S} Q
aboue o) 30HBI
& P <30 | >30 |§ |8 Bpevietn
H 30HBI § T BO3JIEUCTBUSA
MUH MUH o
S <30 >30
o
MHH MUH
A3zota 0,5 2 0,085 0,04 2 0 <[MOK | >IIOK | >ITJIK
IIAOKCH]] + - -

Tabmuna 2 — [IpenenbHo oIy CTUMBbIE KOHLEHTPAIMH BPEIHBIX BENIECTB B BO3AYXE, MI/M>

BemectBo B Bo3myxe B Bo31yxe HaceIeHHBIX MTyHKTOB Knacc [ Ocobenno
p ii(;fﬁ MakcuMaabHO CpennecyTtouHas; onacHocTH CTIf
pasoBasi; BO3JICHCTBHUE BO3ACHCTE
Bo3zaeiicteue < 30 ~ 30 MuH i
MUH
A3oTa 1HokcHg 2 0,085 0,04 2 O
A30Ta OKCHIBI 0,6 0,06 3 0]
AB3oTHas KucjaoTa 2 0,4 0,15 2 -
AkponenH 0,2 0,03 0,03 3 -
AJFOMUHASA OKCUL 6 0,2 0,04 4 D
AmMmuak 20 0,2 0,04 4 -
AuietoH 20 0,2 0,04 4 -
A»3po30i1b BaHAAUS 0,1 - 0,002 1 -
MIEHTOOKCHIA
benzon 5 1,5 0,1 2 K
Bununnanerar 10 0,15 0,15 3 -
Bonbsdpam 6 - 0,1 3 o
BonbdpamoBsrii 6 - 0,15 3 o
AHTUAPU]T
I'excan 300 60 - 4 -
Juxnopatan 10 3 1 2 -
Kpemuust nuokcug 1 0,15 0,06 3 ()
Kcwnnon 50 0,2 0,2 3 D
Mertanon 5 1 0,5 3 -
O3oH 0,1 0,16 0,03 1 O
[Tomumnponunen 10 3 3 3 -




PryTh 0,01/ - 0,0003 1 -
0,005
CepHas Kuciora 1 0,3 0,1 2 -
CepHUcCTBIN 10 0,5 0,05 3 -
AHTUAPU]T
Cona 2 - - 3 -
KaJbIIUHUPOBAHHAS
ConsiHast KHCIoTa 5 - - 2 -
Tomyon 50 0,6 0,6 3 -
VYriepoaa okcup 20 5 3 4 o
denon 0,3 0,01 0,003 2 -
dopMalberua 0,5 0,035 0,003 2 O, A
Xnop 1 0,1 0,03 2 O
Xpoma oKcup 1 - - 3 A
XpoMa TPUOKCHU]T 0,01 0,0015 0,0015 1 K, A
[{emeHTHas NbLUIb 6 - - 4 o
OTUIIeHANaMUH 2 0,001 0,001 3 -
OrtaHon 1000 5 5 4 -

[Tpumeuanue: O — BemiecTBa ¢ OCTPOHAIIPABIEHHBIM JIEHCTBUEM, 32 COJEPKAHUEM KOTOPBIX
B BO3/yXe TpeOyeTcsi aBTOMAaTUYECKUII KOHTPOJIb; A — BelIeCcTBa, CIOCOOHbBIE BHI3BAThH
aJyiepruyeckue 3a00aeBaHus B IPOU3BOJCTBEHHBIX yCinoBusx; K — kanueporenst, @ — aspo3onu
MPEUMYIIECTBEHHO (PUOPOTEHHOTO JIEHCTBUSI.

Tabnuma 3 — BapuaHTs! 3a1anus

Bemectso BermectBo Bemectso

Bapuant
Bapuant

Bapuant
KOHIIEHTpaIUs

dakTnyeckas

dakTnueckas
KOHIICHTpAaLUs

dakTnueckas
KOHIICHTpAaLUs




1 2 3 4 5 6 7 8 9
®enon 0,001 AMmMuax 0,01 AKpoJienH 0,01
A3oTa OKCHJBI 0,1 AnetoH 150 Juxinopatan 4
VYrnepona okcua 10 benzon 0,05 Xnop 0,02
Bonbsdpam 5 Os30H 0,001 VYrnepona 10

01 02 03 OKCHIL
[Tonunponunex 5 Juxnopatan 5 CepHHUCTBIN 0,03
AHTUAPU]T
Aneron 0,5 denon 0,5 Xpoma oKcHj 0,1
O3son 0,01 DTUIIOBBII 150 Aszota muokeup | 0,04
CIHPT
MeTunoBsIi 0,2 CepHHUCTBIN 0,5 CepHUCTBIT 0,5
CrupT aHTUJIPU]T AHTUAPU]T
Kcwnon 0,5 OsoH 0,01 Xpoma okcuna 0,2
04 | Asora mmokcun 0,5 05 | Cepuas 0,05 | 96 | Ammmak 0,5
KHCJIOTa
dopmanberug 0,01 ConsHasg 5 PryTs 0,001
KHCJIOTa
Tomyon 0,05 Yrnepona 15 AKposenH 0,01
OKCHUJI
AKponenH 0,01 ArteToH 0,3 Mertanon 0,3
Juxnopatan 5 ®enon 0,005 OraHoa 100
O3oH 0,01 ®opmanbaerua | 0,02 LlemenTHas 200
1013013
07 VYraepona okcun 15 08 [Momunponunex 8 09 Yrnepona 15
OKCHUJI
dopmainberug 0,02 Tonyon 0,07 PryTth 0,001
Bonsdpam 4 Bununanerar 0,15 Kcunon 0,5
AmMmuax 0,5 A3oTa TuoKcHua 5 Xnop 0,02
A3oTta quokcun 1 OzoH 0,001 Xpoma 0,1
TPUOKCH]T
BonbdpamoBsrii 5 Cona 1 Aspo3071b 0,1
aHTUJIPH]T KaJIBIAHAPOBAH BaHAIUS
10 11 Hasd 12 IIECHTAOKCHUaa
Xpoma OKCHuz 0,2 Juxnopstan 5 VYrnepona 10
OKCH]I
O30H 0,001 Yrnepona 10 A3oTa IHOKCHUI 1
OKCHU]T
Juxmopatan 5 Pryts 0,001 O3oH 0,1

I1oBBIIIEHHBIN YPOBEHb




1 Tlepeuncnure BUABI IpeAEIbHO JOMycTUMBIX KoHIIeHTpammi (ITJIK).

2 JlaitTe onpeaesieHne MakcuMaiibHO pa3oBoi [1/1K.

3 [aiite onpenenenue cpennecyrounoit 11JIK.

4 JTaiite onpenenenue [1/IK BpenHbIX BemecTB B BO3yXe paboueii 30HbI.

5 Kakum IOKyMEHTOM HOPMHPYETCS COJIepKaHUE BPEAHBIX BEIIECTB B BO3/AyXe padoyueil 30HbI
MPOU3BOICTBEHHBIX MTOMEIIICHU?

6. KakuM JOKYMEHTOM HOPMHPYETCS COJIEp)KaHUE BPEIHBIX BEIISCTB B aTMOC(HEPHOM BO3IyXe
HaCeJIECHHBIX MeCT?

Cnucok JInTepaTypbl, peKOMEHyeMblii K HCMO0JIb30BAHUIO 10 JAHHOI TeMe
OcHoBHas1 JiuTEpaTypa:

1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HENEATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocobue / C.JI. SA6nounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.

- 122 c. - Knura Haxogutcs B 6a3zoBoit Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUYEHO

2. Coxoios, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh kU3HEACATEIHPHOCTH TIPH

HKCIUTyaTaIll CUCTEM U COOPYKEHUN BOJOCHAOKEHUS M BOJOOTBEICHHS DIEKTPOHHBIN pecypc :
Yyeonoe mocodue / JI. 1. CokoiioB. - be3omnacHOCTh KU3HEAEATSILHOCTH MPH SKCIUTyaTaIlluu
CHCTEM M COOpYKEeHUH BojocHaOxkeHus u Bogoorsenenns,2023-09-10. - Mocksa : Uudpa-
Nnxenepus, 2018. - 136 c. - Knura Haxoautcs B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIpOB HEOTPAHUUYEHO

JlonoJIHUTe IbHASA JINTEepaTypa:

1. Benos, C. B. be3onacHOCTh KU3HEIEATETHHOCTH | 3aIllMTa OKPY’KAOIIeH cpe/bl (TexHocepHas
6e3omacHocTh) : yuebnuk / C.B. Benos. - M. : FOpaiir, 2012. - 682 c. - (bakanasp. ba3oBsIii Kypc).
- Ha yueOnuxke rpud: Pek.MO. - bubauorp.: c. 682. - ISBN 978-5-9916-1836-6, sx3emiuisipos 1

2. DKonorus u 6€30MacHOCTh KU3HEASATEIHLHOCTH : yueb. mocoodue s By30B / [KpuBomenn Jl. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pexn. JI. A. Mypassbs. - M. : FOHUTU, 2000. - 448 c. : u.
- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIUIIpoB HEOTPAaHUUEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eaMHOE OKHO JOCTYIIa K 00pa30BaTEIILHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcureTckas OMOIUOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBINA KATAJIOT aCCOLMAIMH YIEKTPOHHBIX OMOIMOTEK
yueOHbIX 3aBeieHui u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3zoBaHme

TEMA 2. BJIUSAHUE OITACHBIX U BPEITHBIX ®AKTOPOB HA 3/10POBBE.

INPAKTUYECKOE 3AHATHE 4. OCHOBbBI ®U3NOJIOT'U U TPY IA.
KOM®OPTHBIE YCJIOBUSA KUSHEJAEATEJIBHOCTU

Leas 3aHATHA: U3yueHHE (JaKTOPOB, OKA3bIBAIOLINX BIMSIHUE HA 30POBbE YETOBEKA.
3HaHMA ¥ yMeHUs, TPUOOpeTaeMble CTYA€HTOM B pe3yJIbTaTe 0CBOEHHS TeMbl
3HaTh: OCHOBBI 0€30MACHOCTH JKU3HEACATEIBHOCTH, TeIe(POHBI CITyKO CrTaceHHUs
YMern: 0Ka3aTh NEPBYIO MOMOIIb B YPE3BbIUANHBIX CUTYALMSX, CO3aBaTh O€30MaCHbIE YCIOBHS
peanuzanuu npohecCuoHaTbHOU NesTeNIbHOCTH HanMeHoBaHe (OpMUPYEMBIX KOMITETEHIHI

Baanern: MPAKTUYCCKUM OIIBITOM IMOAACPIKAHUSA 0e30macHBIX YCJIOBI/Iﬁ KU3HEACATCIBHOCTU



Kon DopMyIHPOBKA

VK-8 CriocoOeH co31aBaTth U MOJICPKUBAThH B IIOBCEAHEBHOM KU3HU U B
npodeccruoHaTbHON MeATENHPHOCTH Oe30TIaCHBIE YCIIOBUS KU3HEACATEIIBHOCTH JIJIS
COXpaHEHUS IPUPOTHOHN CPeIbl, 00ECTICUCHUST YyCTOHIHMBOTO Pa3BUTHS OOIIECTBA,
B TOM YHCJIC IPU YTPO3€ M BOSHUKHOBEHUHU YPE3BBIYAHHBIX CH

AKTyambHOCTh TPOOJIEMBI COBEPIICHCTBOBAHUSI OPraHM3allid TPyZa B COBPEMEHHBIX
YCIOBMSAX  TOBBIIIAETCS  BCJIEACTBUE  OOOCTpEHHMs  MpOOJIeMbl  TPYIOBBIX  PECYpPCOB,
KOTJ]a HapallMBaHue o0beMa TIPOU3BOJACTBA JIOJDKHO TPOUCXOAMTH TPU HEU3MEHHOW WU
JaKe COKpalllalolIeiicss 4YHUCICHHOCTH pabortaromux. TakuM o0pa3oMm, pelleHHuEe BOIPOCOB
COBEpUICHCTBOBAHUS OpraHM3allMi TPYJa, HAIMpPAaBJICHHbIX Ha TMOBBIIIEHHE 3(PHEKTUBHOCTH
UCIIOJIb30BaHUsL paboueill Cuibl, SKOHOMHIO 3aTpaT TpyJda, COKpalleHue IMoTeph pabdoudero
BPEMEHU U ONpECNICHHE OCHOBHBIX HAINPABICHHHA €€ YIIyUYIIeHHUs, CIIOCOOCTBYIOIIUX POCTY
MPOU3BOJUTENBHOCTH TpyZAa, IPEICTaBIseTCS AaKTyalbHbIM B HAyYHOM U HPAKTUYECKOM
OTHOILIECHHUHU.

TeopeTnyeckasi 4acTb

XapakTep ¥ OpraHu3aIys TPYJOBOU NEATETHHOCTH OKa3bIBAIOT CYIIECTBEHHOE BIIMSHUE Ha
u3MeHeHue QyHKIIMOHATBHOE COCTOSTHHUS OpraHu3Ma YeJIOBeKa.

Mmuoroo6pa3ubie (GpopMbl TPYIOBOM AESATEIBHOCTU AENATCS Ha (PU3HMUECKUNA M YMCTBEHHBIH
TpyXA.

Qu3suueckull TPy XapaKTepU3yeTcs B MEPBYIO OYepe/lb MOBBIIICHHONW HArPy3KOi Ha OMOPHO-
JIBUTATENILHBIN anmapar, 1 ero ()yHKIMOHAIbHbBIE CUCTEMbI, 00€CTICUHUBAIOIINE €TO JIESTEIbHOCTD.

JlocToMHCTBA: pa3BUBACT MBIIIEUHYI0 CHCTEMY, CTHUMYJIHPYET OOMEHHBIE MPOIECCHI.
Henocratku: coumanbHas HEI(PPEKTUBHOCTb, CBS3aHHAs C HU3KOH MPOU3BOJIUTEIHHOCTBIO,
HEOOXOJMMOCTBIO BBICOKOTO HANpPsDKEHUS (PU3MYECKHX CHUJI M HOTPEOHOCTHIO B JJIUTEIHLHOM
otaeixe (10 50% paboyero BpeMeHn).

Ymcmeennoiti mpyo — oObenuHsAET pabOTHI, CBSI3aHHBIE C TPUEMOM M TEpepabOTKOM
uHpOpMaLuu, TpeOyOmEeH MPeUMyIIECTBEHHOTO0 HANPSHKEHUsT CEHCOPHOTO ammnapaTa, BHUMAaHUS,
naMmsITH, aKTUBU3ALMU MIPOLIECCOB MBIIIICHHS, SMOIIMOHATIBbHON cdepbl. HemocTaTku: rumnokuHes3ust
— 3HAUUT CHIDKCHHME JIBUTATENbHOW AKTUBHOCTH YEJIOBEKa, NPUBOJAIIEE K YXYAUICHUIO
PEaKTUBHOCTU OpraHM3Ma U MOBBIIIECHUIO YMOLIMOHAIILHOTO HaMpsbKeHus. [{nurenbHast yMCTBEHHAs
Harpyska OKa3bIBaeT YTHETAIOIIee BIUSIHUE HA ICUXUYECKYIO IS TeIbHOCTh:

- yXyAmarTcs GyHKIUMA BHUMaHUS (00beM, KOHIICHTPAIHS, IEPEKITI0UYCHHE),

- namsTH (KpaTKOBPEMEHHOM, T0JTOBPEMEHHOM),

- BOCHPUATHSA (TTOSIBIISICTCS YUCIIO OIHUOOK).

B cootBercTBMM ¢ CymIeCTBYIOWIEH (U3MOIOTHUECKOW  KiIaccupUKaueit mpyoosoiu
desmenbHOCMU MOKHO BBIJICIIUTH CIEIYIOIINe hopmul:

1. dhopmbl, TpeOyromue 3HaYNTETFHON MBIIIEYHON aKTHBHOCTH;

2. MexaHu3upoBaHHbIE  (OpMBI  Tpyna, CBSI3aHHbBIE C  TOJIyaBTOMaTHYECKUM, U
ABTOMATHYECKUM IIPOU3BOICTBOM;

3. rpynnoBbie GOpMBI Tpyaa (KOHBEHEPHI);

4. hopMBbI Tpya, CBSI3aHHBIE C AMCTAHIIMOHHBIM YIIPaBIICHHEM;

5. GOpMBI UHTEIIEKTYaJIbHOTO (YMCTBEHHOT0) TPYAa.

TspkecTh W HaANPSHKEHHOCTh  TPYAA  XapaKTEpHU3YyeTCsl CTENeHbI0  (DYHKIMOHAIBLHOTO
HaNpsDKEHHsT opraHu3Ma. HampspkeHue MOKeT OBITh SHEPreTHYECKHM, 3aBHCSIIUM OT MOIIHOCTH
paboThl — mpu (HU3UIECKOM TPYJE, U IMOIMOHAIBHBIM — IPU YMCTBEHHOM TpPYyZAE, KOTJIa UMEET
MecTo HHpOPMAaLOHHAs [Ieperpy3Ka.

Qusuyeckas madxcecmv mpyoa — 3TO HArpy3ka Ha OpraHM3M IIpH TpyZAe, TpeOyromas
IPEUMYIIECTBCHHO MBIIICYHBIX YCHJIMH M COOTBETCTBYIOLIEIO JHEPIETUYECKOr0 OOECIICUCHUSI.
Knaccugpukamust Tpyna mo TSHKECTH HPOM3BOIUTCS IO YPOBHIO JHEPro3arpar ¢ ydé€ToM Bua
HArpy3Ku (CTaTHYeCKas WM JUHAMUYECKAs) U HArPy>KaeMBbIX MBIIIIIL.

Hanpumep: pabora, TpeOyromas HaxoxAeHUsI pabOTAIOIIET0 B CTATHYECKON M03€



- 10-25% pabodero BpeMeHH - XapakTepu3yercs Kak pabota cpemHeil Tsmkectu (172-293
JIx/cex);

- 50-100% pabouero BpemeHu — Tspkénast pabota (SHepreTuueckue 3aTpatbl — 293Dix/cek).

JuHammueckas paboTa — IpoIece COKpAIeHHUs MBI, TPUBOASIINN K IEPEMEIICHHUIO TPY3a,
a TaKk)Ke CaMOT0 TeJja YeJIOBEKa UM €ro YacTH B POCTPAHCTRBE.

Ecnu makcuManbHas Macca rpy30B, OJJHUIMAaEMbIX BPYUYHYIO, HE TIPEBHIIIACT

- SKr A7 )KeHIUH, U 15 Kr a7 My>K4uH - érkas padota (mo 172 Jlx/cek);

- 5-10 kr st sxeHmuH 1 15-30 KT U151 My’>KYUH — CpEeHEN TSHKECTH;

- cBbie 10 kr muist skeHIuH U 30 KT ISl MY>KUUH — TSDKENast.

Hanpsscénnocms mpyoa xapakTepusyeTcsi SMOLMOHAIBHON Harpys3koil Ha OpraHu3M IpH
Tpyae, TpeOyromeM NPeuMyIIeCTBEHHO WHTCHCHMBHOW pa0oThl MoO3ra 1O TIONYYEHUIO H
nepepadoTke mHpopmaruu. [Ipu oreHke cTeneHn HANPsHKEHHOCTH YUWUTHIBAIOT SPTOHOMHUYECKHE
MOKa3aTesln: CMEHHOCTh TPY/ia, 03y, YUCIIO JIBUKEHUM, U T.11.

YpoBeHb dHEproszarpaT MOXKET CIYKHTh KPUTEPUEM TKECTH W HaNPsSHKEHHOCTH
BBITIOJHSEMON pPabOTHI, KOTOPBIAH MOXHO OMPEICIUTh METOJOM TIOJHOTO Ta30BOTO aHaIM3a
(yuutbiBaeTcsi 00beM MOTpeOIeHHsI KUCIOpOa U BbIJECIEHUE YIIeKUcioro rasa). C noBbIIIEHHEM
TSOKECTH TPyAa 3HAYUTEIHHO MOBBINIACTCS MOTPEOICHUE KHCIOpPOAa M KOJIMYECTBO PACXOyeMOM
SHEPTHUH.

Kaaccnduxanus ycjioBuii Tpyna.

B coorBerctBuM ¢ rurmenumyeckor kiaccudukammein Ttpyaa (P.2.2.013-94) ycrosus
mpyoa NOAPA3ENAIOTCS Ha 4 Kiacca:

I. — Onmumanvnvle - 00ecreyMBAIOT MAaKCHUMAaJbHYIO TPOM3BOJUTENBHOCTh TpyJda U
MUHUMAJIbHYIO HaMpPsSKEHHOCTh OpPraHU3Ma YeIoBeKa.

OntuManbHbIE HOPMAaTHBBI YCTAaHOBJICHBI I TApaMeTPOB MHUKpPOKIMMara M (PaxTopoB
TpyaoBoro mporecca. s apyrux (GakTopoB yCIOBHO NMPHUMEHSIOT TaKUE YCJIOBUS TpyHa, MpHU
KOTOPBIX YPOBHH HEOJIArOMPUITHBIX (DAKTOPOB HE MPEBHIMIAIOT MPUHATHIX B KaueCTBE O€30MacHBIX
JUIsl HACEJICHMUSL.

Il. — Jonycmumvie ycnoBus TpyJa XapaKTepU3YIOTCS TAKUMH YPOBHSIMU (PAKTOPOB Cpeibl U
TPYJIOBOTO MpOIIECCa, KOTOPbIE HE IMPEBBIIIAIOT YCTAHOBIEHHBIX TMTMEHUYECKUMU HOpPMaTHUBaMU
TSl pabOYHMX MECT.

N3meneHns QYyHKIIMOHATHHOTO COCTOSIHMSI OpraHM3Ma BOCCTAHABIMBAIOTCSA BO BpeMs
pErJIaMeHTUPYEMOTO OT/AbIXa WM K Hadally CIEAYyIOIIe CMEHbI, OHH HE JIOJDKHBI OKa3bIBaTh
HeOMaronpusITHOE BO3ZCCTBHE B OMIDKaiIeM, H OTAaIEHHOM MEpPHOJie Ha 3J0POBhE pabOTAIOIIEeTO
WM €r0 MOTOMCTBO.

III. Bpeousie ycroeus mpyoa XapakTepU3YIOTCS YpPOBHSMHU BPEIHBIX MPOU3BOJCTBEHHBIX
(aKTOpOB, TMPEBBHIMIAIOIIIMU TUTHEHUYECKHE HOPMATHBBI M OKa3bIBAIOIIUMHU HEOIAronpusTHOE
BO3/ICIICTBHE HAa OPTaHU3M PabOTAIOIIETO U/WIH €ro TOTOMCTBO.

IV. Oxempemanvuvie  ycnosus mpyoa XapaKTepU3YIOTCS TaKUMH YPOBHSAMU
MIPOU3BOJICTBEHHBIX (haKTOPOB, BO3ACHCTBHE KOTOPHIX B TeUeHUE padoueit CMeHBI (MM €€ YacTH)
co3maéT yrpo3y s KWU3HHM, BBICOKMA pHUCK BO3HUKHOBEHHS TSKENBIX (OPM  OCTPBIX
PO UIAKTUIECKUX TTOPAKECHUH.

[TepBrie 2 Ki1acca COOTBETCTBYIOT 0€30MaCHBIM yCIOBHUSAM TPY/Ia.

Bormpocs! n 3aganus:

ba30BbIi1 ypOBEHb

3ananue 1. Paccunrtath TpeOyeMyr MPOW3BOAUTEIHLHOCTh 1O BO3IYXY BEHTHJISIMU IS
JAHHOTO MTOMeIeHus. JlaHHbIe I pacueTa B3ATh U3 TaOJIUIIGI 3.
Tabauya 1 — Bapuaumol 3a0anutl

uv?@?;:ifllﬁjﬁ)a Jmuna A, M I}ﬁf (gg:clﬁzé};? Tupuna, B, m Bricora, m
1 8 1 7 2,7
2 9 2 6 2,8
3 8 3 5 2,6




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

IIpumeuanue. J[lns omnpenenenuss TpeOyemMoil MPOW3BOAUTENLHOCTH  HEOOXOIMMO
paccuuTaTh JBa 3HAYCHMS BO3AYXOOOMEHA: MO KPaTHOCTH M MO KOJHMYECTBY JIIOJEH, MOCIE Yero
BBIOpATh OOJIbIIIEE U3 ITUX JBYX 3HAUYCHUM.

Pacuer Bo31yxooOMeHa IO KPaTHOCTH:

L =n-S"h,
rae L — tpebyemast IpOU3BOAUTENBHOCTh IPUTOYHOM BEHTHIISALMM, M°/4;
1 — HOpMHUpYyeMas KpaTHOCTb BO3AyX000MeHa: JUis )KUJIBIX IToMenieHuit n = 1, as opucos n = 2,5;
S — ImIoIAaAb MOMELIEHUs, M;
h — BBICOTA MIOMEIICHUS, M;
Pacuer Bo3myxooOMeHa 10 KOJIMYECTBY JIFOICH:
L = N- Lopu,
rae L — tpebyemast IpOU3BOAUTENBHOCTh IPUTOYHOM BEHTHIISLMMI, M°/d;
N — KOJIM4ecTBO JIIOJICH;
Lyopy — HOpPMa pacxosia BO3IyXa Ha OJTHOTO YeJIOBEKa:

B COCTOSIHMHM TOKOs1 — 20 M’/4; pabota B ouce — 40 m*/u;

npu pU3MUECKOi Harpyske — 60 M/,

PaccuntaB HEOOXOIUMBI BO3AyXOOOMEH, BbIOMpacM BEHTWIATOP WIA TPUTOYHYIO
YCTaHOBKY COOTBETCTBYIOIIEH PON3BOIUTEIHHOCTH.

3ananue 2. PacueT omacHOCTH MOPAKEHUS IEKTPUUECKUM TOKOM

ITpoBecTH pacdyeT ONacCHOCTH MOPAYKEHUS SJEKTPHUIECKUM TOKOM IPH BO3SHUKHOBEHUH IIaTOBOTO
HaNpsHKEHUs!, €CIH JJaHbl: PACCTOSIHUE J0 3a3€MIINTENIS X, TUI TPYHTA U TOK 3aMBIKaHUS Ha
3emutto. JlaHHBIE TSI peleHust 3aJa9u B3sITh U3 TaOIHIIb 4.

Tabauya 4
[Tocnenuss mudpa [Ipennocnenuss Paccrosiaue no Toxk 3aMbIKaHUI
Tun rpyHTa
mudpa nudpa mmdpa | 3a3eMIHTENS X, M | Ha 3eMJIIo /1, KA
1 CYIJIMHOK 1 4 3
2 IIECOK 2 10 4
3 IJIMHA 3 20 10
4 Topdh 4 15 8
5 HM3BECTHIK 5 16 9
6 CKaJIUCTBIN TPYHT 6 8 5
7 CYTJIMHOK 7 9 3
8 MECOK 8 10 6
9 IJIMHA 9 7 11
0 | Top(h | 0 | 25 12

Hpumeuanue. [Ipu pacuere npumensieTcs Gpopmyiia 1t ONpeAeTIeHUs [IaroBOTO
HalpsDKeHHUS:

Js-p Jyop Jyepf1 q

U¥ =24 2% =— -~
2r




1 2 Kl 2)

rae I, — TOK 3aMbIKaHHUS Ha 3eMIII0, A,
X; — pacCTOSTHUE OT YeJIOBEKa JI0 30HBI PACTEKAHUS TOKA;
X> = a+ x,, TA¢ a — IJIMHA II1ara 4eJI0BeKa;

[ — YAEIbHOE COIIPOTHUBIIEHHE IpyHTa, OM M.

I1oBBIIIEHHBIN YPOBEHb

3amanne 1. Pacuer ocBeleHHsI B IOMeIIeHUH

Paccunrate o0Imiee oOcCBEIICHHE IOMEIICHHs, €CIM JaH pa3Mep IOMEIICHHs — JIMHA,
IMPUHA U BBICOTA; PACCTOSIHUE CBETWJILHUKA OT MEPEKPHITUS /1,, BBICOTA PACUETHON MOBEPXHOCTH
HAJl TOJIOM /1., & KO3(PPHUIIMEHTBI OTPAKEHHS MOBEPXHOCTH MOMEIICHHS CJICIYIOIIUE: TOTOIKa [3,,
cTeH [, KOO PUIMEHT OTPaKEHUSI PacueTHON MOBEPXHOCTU [3,. BbIOpaTh THIT CBETUIILHUKA M THII
JIAMITBI.

JlaHHbIC TSI pENICHHS 3aa9d B3STh M3 TaOJIUIBI 5 COTJIACHO MOCJEAHEH U MPEeIIoCieIHeH

mdpam mudpa.
Tabauya 2 — Bapuanmol 3a0anut

Hocnennsis Pasmep A h [Ipennocnenuss o o o
;Ili(}l)gz TIOMEIIEHHST M oM g pa mudpa Pn% | fe% | Bn%

1 10x10x5 2 0,5 1 50 30 10

2 12x12x5 1,5 0,2 2 55 25 8

3 12x12x6 22 0,3 3 45 28 15

4 10x10x3 24 0,2 4 35 30 9

5 8x8x3 2,6 0,4 5 54 24 11

6 10x10x4 2,8 0,25 6 53 22 12

7 12x12x4 3 0,35 7 52 20 13

8 10x10x3,5 2 0,5 8 48 32 9

9 12x12x3 1,5 0,35 9 46 15 8

0 8x8x3,5 1,8 0,2 0 38 26 7

[Tpumeuanune. OnpenesisieM pacuyeTHbIN CBETOBOM MOTOK 10 popmy.ie:
E -k -S- -z
D =N

rae @, — CBeTOBOM IIOTOK OJHOI'O CBETHJIBHHUKA, JIM;

k; — koapurmenT 3amaca, npuHUMaeM paBHBIM 1,5;

S — mIomaas NOMELIEHUs, M”;

z — KO3(pPUIMEHT, yYUTHIBAIOIIMIA OTHOILIECHHE CpPeJHEH OCBEIIEHHOCTH K MHHUMAJIbHOW, IS
JIOMUHECIIEHTHBIX Jami paBeH 1,1.

E, — HOpMHpyeMasi OCBEUIEHHOCTb, JIK.

Cnucok JuTeparypbl, peKOMeH1yeMblil K HCMOJb30BAHUIO MO TAHHO Teme
OcHoBHasi uTepaTypa:
1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh )Xu3HEAEATETLHOCTH JIEKTPOHHBIN
pecypc : yueoHoe nmocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura Haxogurtcs B 6a3oBoii Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMILISIPOB HEOTPAHUUYEHO
2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIBHOCTH TIPH
HKCIUTYaTalli CUCTEM U COOPYKEHUN BOJOCHA0KEHHUS M BOJOOTBEACHHs DIIEKTPOHHBIHN pecypc :
VYyebnoe nocobue / JI. 1. CokonoB. - be3onacHOCTh KU3HEIEATENHbHOCTH MPHU IKCILUTyaTalluu
CHCTEM U COOPYKEHHMI BOJIOCHAOKEHHS U BomooTBeAeHU:,2023-09-10. - Mocksa : Madpa-



Nuxenepus, 2018. - 136 c. - Kuura Haxogutcs B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMILIAPOB HEOTPAHUYEHO

JlonmoTHUTE IbHASI JIATEpaTypa:

1. Benos, C. B. be3onacHOCTb KU3HEACATEIILHOCTH | 3alTa OKPY’KAIOLIeH cpebl (TeXHOoCchepHast
6e3onacHocTh) : yueOHuk / C.B. benos. - M. : KOpaiit, 2012. - 682 c. - (bakanaBp. ba3oBslii Kypc).
- Ha yue6nuke rpud: Pek.MO. - bubmmorp.: c. 682. - ISBN 978-5-9916-1836-6, ax3eMIuisipos |

2. Dxomorus U 6€30MaCHOCTD KU3HEACATSILHOCTH : yuel. mocobue st By30B / [KpuBomenn . A.,

Mypageii JI. A., Poesa H. H. u np.] ; mox pexn. JI. A. Mypasbs. - M. : OHUTU, 2000. - 448 c. : u.
- bubmmorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIIIpoB HEOTPAaHUUEHO
HNuTepHeT-pecypebl:

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

2 http://biblioclub.ru/ — 3BC «YHuBepcurerckas OnOIMoTeKa OHIANHY.

3 http://catalog.ncstu.ru/ — 37€KTPOHHBIN KaTaJIOT aCCOLUALNN AJIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHuit u opranusaiuiit CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTHYECKOE 3AHATHE S. OITPEAEJIEHUE U3BBITOYHOI'O JABJIEHUA
OT B3PbIBA B PE3YJIbTATE ABAPUU.

Heab 3aHATHSI: HAYYUTHCS OMPENEIATh M30BITOYHOE JABJICHHWE OT B3pbIBa B pe3yJibTare
aBapUU; YMETh: OPraHU30BbIBATH U MPOBOJUTH MEPOTIPUATHS TI0 3aIIUTE PAOOTAIOIINX U HACEIICHUS
OT HEraTUBHBIX BO3CHCTBHUI Ype3BbIYAHbBIX CUTYyaIUN;

3HaTh: OCHOBHBIE BHALI IOTCHIMAILHBIX OIIACHOCTEH W WX IOCIEACTBUS B
poeCCHOHATILHOMN JACATEIBPHOCTH U OBITY, IPUHIIUIIBI CHIYKEHUS BEPOSATHOCTH MX PEaTH3alliu.

3HaHUS M yMeHMs, IpUoOpeTaeMble CTYIeHTOM B pe3yJibTaTe 0CBOEHHUS TeMbI

3HaTbh: OCHOBBHI OC30IIACHOCTH KHU3HECACATCIIbHOCTH, Teﬂe(bOHbI CJ'Iy>K6 CIIaCCHUA

YMeTb: 0Ka3aTh MEPBYIO MOMOIIb B YPE3BBIYANHBIX CUTYAIIUAX, CO3/IaBaTh OE30MaCHbIE YCIOBUS
peanu3anuu npoeCcCuOHATBHON IeATeIbHOCTH HanmeHnoBanne (HOPMHPYEMBIX KOMITCTCHIIHIA

Baagern: MPAKTHUYCCKUM OIIBITOM MMOAACPIKAHUSA 0e30IMacHBIX YCHOBI/II>'I KU3HCACATCIBbHOCTU

Kon DopMyIHPOBKa

VK-8 CriocoOeH co31aBaTth U MOJICPKUBATh B TIOBCEAHEBHOM KU3HU U B
poheCCUOHAIBHOM IEeATENFHOCTH O€30IacHbIe YCIIOBUS KU3HEACSITETbHOCTH JIS
COXPaHEHUs MPUPOIHOMN Cpejibl, 00eCIeUeHUsT YCTOWYMBOIO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE TIPH YIPO3€ ¥ BOSHUKHOBEHUHU YPE3BhIUANHBIX CH

AKTyallbHOCTb TeMbl. B-HacTosiiee BpeMsi XUMHUYECKHE MPEANPUSATHS  SIBISIFOTCS
BBICOKOOHECPIrOHACBIICHHBIMH  TIPOU3BOJICTBCHHBIMU O6'I)eKTaMI/I, aBapy Ha KOTOPbLIX HMCIOT
Ype3BhIYAHO TsDKETIble MOCJENCTBUS JJIsl MepcoHana, oOOpyJOBaHUS, 3/1aHUM, COOpPYKEHUH U
OKpYXaromiei cpeapl. OKCIUTyaTalusi TaKUX NpeanpuaTdid B TEpPBYI0 odepenb JOJKHA
OCYIIECTBISATHCS TakKUM 00pa3oM; YTOOBI BIHMSIHME Ha OKPYXKAIOIIYI0 Cpeldy U 4YeloBeKa ObLIO
MUHHUMAJIbHBIM. HpI/I 3TOM OCHOBHO€ BHHMAHHEC JOJI’)KHO OBITE YACJICHO MNOBBIMICHUIO YPOBHA
0€3011acHOCTH Ha TIPOU3BOJICTBE.

TeopeTnyeckasi 4acTb
[Ton ycToH4MBOCTBIO PabOThI MPOMBIIIICHHOTO 00BEKTa MOHUMAIOT CIIOCOOHOCTH OOBEKTa
BBITEKaTh YCTAHOBJIEHHBIE BMJbl NPOAYKLIHMH B O0O0BEMax M HOMEHKIATYpE, NPEAYCMOTPEHHBIX
COOTBETCTBYIOIIMMHU  IUIAHAMHU  YCJIOBHUAX  upe3BbuaiiHoi  cutyauuun (YC), a  Takxke



MPUCTIOCOOIEHHOCTh 3TOr0 00BEKTa K BOCCTAHOBJICHHUIO B Cllydae MOBpexaeHUs. [ 00beKTOB, He
CBA3aHHBIX C IPOM3BOJCTBOM MaTEpUAIbHBIX IIEHHOCTEW (TpaHCHOpTa, CBS3M, JIMHUHI
AIIeKTporepeaay U T.I.), YCTOMYUBOCTb OMpENEsIeTcsl CIOCOOHOCThIO OOBEKTa BBIMOJIHATH CBOU
¢yukuuu. Ilog ycTOWYMBOCTHIO TEXHUUECKOW CHCTEMbI TOHUMAETCSl BOBMOKHOCTh COXPAaHEHHS €10
paborocnocoonocT nipu YUC.

B3pbIB - upe3BbIYaiiHO OBICTPOE BBIAEIEHUE SHEPTUU B OIPAaHUYEHHOM O0bEME, CBS3aHHOE C
BHE3aIIHBIM M3MEHEHUEM COCTOSHMS BEIIeCTBA M CONpPOBOXKAaroleecs oOpa3oBaHUEM OOJIBIIOTO
KOJIMYECTBA C)KAThIX T'a30B, CIOCOOHBIX MPOU3BOIUTH MEXaHUYECKYIO padoTy.

Jl1st B3pbIBa XapaKTEpHBI CIIEAYIOIINE 0COOEHHOCTH:

- 0OJIBIIIAs CKOPOCTh XUMHUECKOTO MPEBPALICHUS;

- 00JIBIIIOE KOJTUYECTBO ra3000pa3HBIX MPOIYKTOB;

- MOIIIHOE Apo0siee (Opu3aHTHOE) IEHCTBHE;

- CHJIbHBIN 3BYKOBOM 3(PQeEKT.

[TpOJOIKUTENBLHOCTS B3pbiBa COCTaBIseT Bpems mopsaka 10° — 10° c¢. ITostomy ero
MOIIIHOCTh BEChbMAa BEJIMKA, XOTS 3alachkl BHYyTPEHHEN SHEPTUH Y B3PBIBUATHIX BELIECTB U CMECEU HE
BBIIIIE, YEM y TOPIOYMX BELIECTB, CTOPAIOIINX B OOBIYHBIX I HUX YCIOBHUSX.

IIpn ananu3e B3pBIBHBIX SIBJICHWHA pAacCMaTpUBAIOT JBE Pa3HOBUIHOCTH B3pbIBA: B3PBIBHOE
TOpPEHUE U JETOHALUIO.

K nepBomMy OTHOCAT B3pBIBBI TOILTUBHO-BO3YIIHBIX CMecel (CMECH YTieBOJOpOJIOB, MapoB
HEPTENPOAYKTOM, a TaKXe CaxapHOH, My4YHOH, IpEeBECHOW M MpoYeld NBUIM C BO3TYXOM).
XapakTepHOil 0COOEHHOCTHIO TAaKOTO B3pbIBa SIBJISETCS CKOPOCTh TOPEHHUS TMOPSIKA HECKOJIbKUX
COTEH M/C.

OTAMYUTENBHBIMUA 4YE€pTaMU B3PBIBHOTO TOPEHUS SBISAIOTCS: PE3KUH CKAa4dOK JIABJICHHS B
MECTE B3pbIBa, IEPEMEHHASI CKOPOCTh PacIPpOCTPAHEHHUS Mpoliecca, U3MepsieMasi COTHIMHU METPOB B
CEeKYHIy U CPAaBHHUTEJIBHO MaJO 3aBHUCSIIAsl OT BHEIIHMX YCIOBUU. XapakTep AEHCTBUS B3pbIBA -
pe3Kuii ymap razoB IO OKPYXArolIel cpene, BBI3BIBAOIINN ApOOICHHE W CHIbHBIE NedhopManun
MIPEIMETOB Ha OTHOCUTENILHO HEOOJIBIINX PACCTOSIHUIX OT MECTa B3phIBa.

JleroHanus - BecbMa OBICTPOE pa3IoKEHUE B3PHIBUATOTO BEIIECTBA (Ta30BO3/AYIIHON CMECH),
pacnpocTpaHsIouieecss CO CKOPOCThI0 B HECKOJBKO KM/C M XapaKTepusyrolieecsi 0COOEHHOCTIMH,
NPUCYLIUMH JIIOOOMY B3pBIBY, YKa3aHHOMY BbIlIe. JleToHamms XapakTepHa Ui BOEHHBIX H
MIPOMBIIIJIEHHBIX CMecel, HAXOAALINXCS B 3aMKHYTOM OObeMe.

Jeronanus npenctaBisieT co00i B3pBIB, paCIPOCTPAHSIIOUINICA C MAaKCUMAJILHO BO3MOXHOM
JUI JTaHHOTO BeIIecTBa (CMECH) W JaHHBIX YCJIOBHHM (HampuMmep, KOHIICHTpAllued CMeCcH)
CKOPOCTBI0, IPEBBINIAIOIIEH CKOPOCTh 3ByKa B JAHHOM BELIECTBE U U3MEPSAEMOI ThICIYaMH METPOB
B CEKyHAy. B ycrmoBHsAX JeTOHAMM AOCTUTAeTCS MAKCUMAJIbHOE pPAa3pYyIIUTEIbHOE ACHCTBUE
B3pbIBA.

1. OueHka 30H BO3JICUCTBUS B3PBIBHBIX MTPOILIECCOB:

HaubonpmmMm paspyieHusiM NpoJyKTaMu B3pbIBa U YJapHOW BOJIHBI MTOJIBEPratOTCs 31aHUS U
COOpYXEHHsI OONBIINX pa3MepoB C JIETKUMH HECYIIMMH KOHCTPYKLIMSIMHM, 3HAYUTEIBHO
BO3BBILIAIOIIMMHUCS HaJl IOBEPXHOCTHIO 3eMJIH, a TAK)KE€ HEMACCHBHbIE OECKapKaCHBIE COOPY KEHUS
C HECYIIMMH CTeHaMU U3 kupnu4da u 6etoHa. [logzeMHsble jxe u 3ariryOjeHHbIE B TPYHT COOPYKEHUS
C OKeCTKUMHM HECYIIMMH KOHCTPYKIMAMHU OO0JIQAal0T 3HAYUTEIBHOH  CONPOTHBISIEMOCTHIO
pazpyumieHuio. 3  BblIle  NEpEYUCIIEHHBIX MapaMeTpOB  yAAPHOM  BOJIHBI  PEIIANOIINAM
(XapakTepu3yIOIIUM pa3pyLICHHE) SIBIAETCS U30BITOUYHOE JaBIICHHE.

Paspymienus noapasnenstorcs Ha MOJHbIE, CUJIbHbIE, CPEHHE U cIalble.

[Tonueie pazpyuieHus. B 31aHuAX U COOpYXKEHUSIX 0O0pyIIEHbI MEPEKPBITHS U pa3pyILLEHbI BCE
OCHOBHBIC HECYIIHe KOHCTPYKUMH. BoccraHoBieHne HeBO3MOxHO. OOOpymoBaHHE, CpEACTBa
MEXaHM3allUM M JIpyras TEeXHUKa BOCCTAaHOBJIEHHIO HE MoAJexar. B KOMMyHUKallMOHHO —
sHeprerrueckux ceTsax (KOC) umerorces pa3pbiBbl Kabesei, pa3pyleHus y4acTKOB TPyOOIIpOBOJIOB,
OTIOpP BO3JYIIHBIX JUHHUHU AJIEKTponepeaay u T.1I.

CunbHble paspylieHus. B 31aHMSIX UM COOpPYXEHMAX 3HAYUTEIbHbIC JehopMalMi HECYIIUX
KOHCTPYKIUH, pa3zpylleHa OoJipliasi 4yacTh MEpPEeKphITUH M cTeH. BoccraHoBlieHHE BO3MOXKHO, HO



Helleaecoo0pa3Ho, TaK KaK MPAaKTUYECKH CBOJUTCA K HOBOMY CTPOUTENILCTBY C HCIOJIb30BaHUEM
HEKOTOPBIX, COXPAHHMBIIUXCA KOHCTPYKIMA. OOOpynoBaHHWE W MEXaHU3MBbI OOJbILICH YaCThIO
paspyllieHbl ¥ 3HAYUTENbHO JepopMHupoBaHbl. OTIeNbHbIE A€Tald U y3Jbl 000pYyOBaHUS MOTYT
ObITh HCTIONIB30BaHbl Kak 3amacHble yacTd. B KDC paspeiBel U nedopmanuu Ha OTAETBHBIX
ydacTKax MOA3EMHBIX ceTeil, AedopMany BO3AYIIHBIX JUHUNA 3JIEKTponepead U CBA3H, pa3pbIBbI
TEXHOJIOTHYECKUX TPYyOOIIPOBOIOB.

Cpennue paspyuieHus. B 37aHHAX M COOPYXKEHHUSAX pa3pylIeHbl TJIaBHBIM 00pa3oM He
HECYII[He, a BTOPOCTENIEHHbIe KOHCTPYKIMU (JIETKHE CTEHBI, IEPEropoJKY, KPBIIIU, OKHA, JBEPH).
Bo3MOXHBI TpeIIMHBI B HApYKHBIX CT€HAaX W BBIBAJIBI B OTAEIbHBIX MecTax. llepekpeitusa u
MOJIBaJIbl HE Pa3pylICHbI, YacTh MOMEUIEHWM MpUrojHa K SKcIUTyaTtanuu. JlJis BOocCTaHOBIIEHUS
TpeOyeTcsl KanuTaJIbHBIA PEMOHT, BBIOJHEHHE KOTOPOTO BO3MOXKHO COOCTBEHHBIMHM CHIJIAMHU.
ObopynoBanue TpeOyer KkanutaibHoro pemoHta. B KOC 3HauuTenbHble pa3pylieHus U
negopmanus 3JIEMEHTOB, KOTOPbIE MOKHO YCTPAHUTh KalIUTATbHBIM PEMOHTOM.

Cnabble paspymieHus. B 31aHHMAX W COOpYXKEHMSIX pa3pylleHa YacTh BHYTPEHHHX
MIePEropo/IoK, 3aMOJTHEHUs IBEPHBIX U OKOHHBIX MpoeMoB. O00py/10BaHNE UMEET HE3HAUUTEIbHbIC
nepopmanmu. B KOC wumerorcs He3HauMTeNnbHbIE pa3pylIeHHUs] M TMOJOMKH KOHCTPYKTHBHBIX
3JIEMEHTOB. [[711 BOCCTaHOBIIEHHS 3JIEMEHTOB 3/1aHUM, COOPYKEeHUI, 000pyI0BaHMs, MOTYYHBIINX
cialble pa3pylIeHus], Kak IpaBUiIo, TpeOyeTcs TeKyIIUi PEMOHT.

e
v

Pucynok 1 — 30Hb1 neficTBUS B3phIBa: [- 1eTOHAIMOHHOW BOJIHBI; [I-TPOAYKTOB B3pbIBa;
III- BO31y1IHO- yIapHOH BOJIHBL.
[Honzonsr: 11la -moa3ona cuibHbIX paspyuienuii; 110 - moazona cpennux paspyumenuu; I11B -
MOJ30HA CIIa0bIX pa3pyLIeHUI

Bormnpocs! 1 3aganus:
ba30BbIi1 ypOBEHb

[To nmpuBeneHHOW METOAMKH ONPENEIUTh M30BITOYHOE IaBIICHHE OT B3pHIBA B PE3yJIbTaTe
aBapuu Ha IPOU3BOJICTBEHHOM OOBEKTE COIJIACHO UCXOAHBIM JTaHHBIM.

MeTonuKa BbINOJHEHUS 3aJaHUA:

1 [HoxroToBuTh MUCTHI popmara A-4, 3aITOTHUTD IITAMITHI.

2 Onpenenenue paanyca 30HbI I€TOHAIIMOHHOM BOJIHEI (30Ha I).

3oma I ¢ paanycomMm I'' - 30mHa JENCTBUSA JETOHALIMOHHON BOJIHEI B npeaciiax oOJraka
T a30BO3,Z[y1HHOI>'I CMECH. XapaKTepmyeTCH HWHTCHCHBHBIM ,leO6$IIJ_[I/IM ,Z[eI\/'ICTBI/ICM, B PE3YJIbTATC

n=175--¥mim , (m)



KOTOPOTO KOHCTPYKLMHU pa3pylIalOTCs Ha OTHAEIbHBbIE (parMEHTHI, pa3jieTalomuecs ¢ OOJbIIMMHU
CKOpOCTSIMH OT LIEHTpa B3pbIBa. Paguyc 3T0ii 30HBI ornpeensercs no Gpopmyie:

I7le: M- Macca B3pPhIBOONACHOIO BEIECTBA, OOpa30BaBIIETO I'a30BO3AYIIHYIO CMECh,
(t.) 3 Onpenenenue paaryca 30HbI IEHCTBHSI MPOAYKTOB B3pbIBa (30Ha 1)
n=1,7 - 1
4 CpaBHHMBas pacCTOSIHME OT LIEHTpa B3pbIBa 10 lLi€Xa C HAWUJECHHBIMHM paJuycaMu 30H, IO
tabuie 1 nenaercs BBIBOJ, MOXKET JIM OKa3aThCS LIEX B 30HE JIEHCTBUS BO3YLIHOW yAapHOU BOJIHBI
(3ona III). /lanee Haxoaum M30BITOYHOE AABJICHUE HA PACCTOSIHUE OT LIGHTPA B3phIBa 0 IIeXa.
Jlis aTOrO OnpeneseM OTHOCUTENIbHYIO BEIHMUMHE 10 (hopMyie

k=024-3
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5 Ilo Tabmume 1  ompenenuTh BO3MOXXHYIO CTEIICHb pa3pylICHUs 3/IaHUN, COOPYKEHUU U
TPAHCHOPTA.

6 Ilo TaGmume 2 ONPEACIIUTh BO3MOKHYIO XapAaKTEPUCTUKY MOPAKEHUN YeIOBEKa
JIEHCTBUEM BO3AYIIHOM YIapHOU BOJIHBI.

7 Pa3paboraTe MeponpUATHs, HAIIPaBJIEHHbIC HA CHIYKEHUE MAaTePUAIIbHBIX U YEJIOBEUECKUX
IIOTEPH ISl COCETHUX ITOMEILCHNUM, OKPYKAIOIUX 34aHUM U COOPYKEHUM.
Tabnuma 1 — Bo3aMoxHbBIE CTETIEHH pa3pyLICHHsI JIEMEHTOB 3/IaHUH, COOPYKEHUH U TpaHCIIOpTa

HanmenoBanwue, CrerneHp 3arps3HeHUs U U30BITOYHOE JaBJICHUE
3IEMEHTOB 00BEKTa CHJIBHOE cpenHee crnaboe
k[la Krc/ eM? k[la Kre/ cm? klla Krc/ eM?
[TpomeIiieHHOE C 60-50 0,6-0,5 50-40 0,5-0,4 40-20 0,4-0,2
METAITNYSCKUM HITH
’KeJIe300C TOHHBIM
KapKacoM
MHorosTaxHO€e 50-40 0,5-0,4 40-30 0,4-0,3 30-20 0,3-0,2

aIlMI/IHI/ICTpaTI/IBHOC C
METAIINYECKUM HIIH
JKeJe300€TOHHBIM
KapKacoM

Kupnrunoe 30-20 0,3-0,2 20-10 0,2-0,1 10-8 0,1-0,08
MHOTOA3TaxkHOE (3

sTaxka u Oosee)

Kupnuunoe onno- u 35-25 0,35-0,25 | 25-15 0,25-0,15 15-8 0,15-0,08
JBYXATAXKHOE

JepesiHHOE 20-12 0,2-0,12 12-8 0,12-0,08 | 8-6 0,08-0,06
OcrexiieHne 3-2 0,03-0,02 | 2-1 0,02-0,01 1-0,6 0,01-0,06

MIPOMBIIIICHHOTO U
JKHJIOTO 30aHUH

Ocrteknenue u3 6-3 0,06-0,03 | 3-2 0,03-0,02 | 2-1. 0.02-0,01
apMHUPOBAHHOTO
CTEKJIA




[TpombInIeHHOE € 50-40 0,5-0,4 40-30 0,4-0,3 30-20 0,3-0,2
METAJTUICCKIM
KapKacoM M KPaHOBBIM
00opy10BaHUEM

IPy30NOABEMHOCTBIO
25-50T

[occeitnas qopora c | 3000 30 1000 10 300 3
achanabTOBBIM H
OETOHHBIM MTOKPBHITHEM

Tabnuua 2 — XapakTepucTHKa BO3IYIIHBIX TOPAKEHUH YeIoBeKa AeHCTBIEM BO3AYIIHON yaapHOH

BOJIHBI
Bun nopakenust | XapakTepUCTUKH MOPAKESHUS BenuunHa n30bI-TOYHOTO
JTABJICHUS
Jlerkue Jlerkasi KOHTY3HsI, BpeMEHHAs IOTEPst 20....40
CJIyXa, yIMObl ¥ BBIBUXH KOHEYHOCTEH (0,2-0,4)
Cpennue TpaBMBbI MO3Ta € IOTEPEH CO3HAHMS, 40....60 (0,4...0,6)

MOBPEIKACHHUA OpTaHOB ClIyXa,
KPOBOTCYCHUSA U3 HOCA U YHIefI, CHJIBHBIC
INEPCJIOMBI U BBIBUXHU KOHEUHOCTEH

Tsoxensle CunbHasl KOHTY3Usl BCETO OPraHU3Ma, 60....100
MOBPEXICHHS BHYTPEHHUX opraHoB u Mo3- | (0,6... 1,0)
ra, TSKeNbIe IIEPeIOMbl KOHEUHOCTEH,
BO3MOYHBI CMEPTEIIbHBIE HCXOJBI

Kpaiine tsoxensie | [lomyuyaemble TpaBMbl OUEHb 4AaCTO NPHU- > 100 (1,0)
BOJISIT K CMEPTEILHOMY UCXOJY

BapuanTsl 3aaHuii kK mpakTuyeckoit padbore

Bapu- | BemecrtBo, | Macca, M, T M HaumenoBanue 3eMeHTa 00bEKTA

aHT B

1 byran 25 300 [IpomblIlITIEHHOE C METATNIMYECKUM
KapKacom

2 [Ipoman 50 350 MHOT03Ta)XHOE aIMUHICTPATUBHOE C
METaJUIMYECKUM KapKacoM

3 Meran 75 400 [TpoMblIiITIEHHOE C 7K€1€300€TOHHBIM
KapKacom

4 Ilentan 100 450 MHOro3Ta)xHoe aIMUHUCTPATUBHOE C
JKEJIe300€TOHHBIM KapKacoM

5 OtaH 125 500 Kupnuunoe tpexstaxkHoe

6 Aneruien 150 550 Kupnnunoe aByxstaxkHoe




7 bytunen 175 600 Kupnuunoe ogHosTa’kHOE

8 OtuiieH 200 650 [epeBsHHOE

9 [Mponunon | 225 700 [TpoMblIIIIEeHHOE C METaNINYECKUM
KapKacoM M KpaHOBBIM 000py/10BaHHEM
Ipy30M0AbEMHOCTHIO 25-50 T

10 benson 250 750 ITpoMBIIITIEHHOE C METANINYECKUM
KapKacoM

11 Tonyon 275 800 MHorosTaxHoe aIMUHUCTPATUBHOE C
METAJUINYECKUM KapKacoM

12 Bbyrtan 275 850 [TpoMbIIIIIEHHOE € KENe300€TOHHBIM
KapKacoM

13 [Iponan 250 900 MHoro3taxHoe aAMUHUCTPaTUBHOE C
KeJIe300€TOHHBIM KapKacoM

14 Meran 225 350 Kupnuunoe tpexstaxHoe

15 Ilenran 200 300 Kupnnunoe aByxstaxkHoe

16 OtaH 175 450 Kupnununoe onHosTaxHoe

17 Anurenen 180 400 JepeBsanHoe

18 Byrunen 125 550 IIpOMBIIIITIEHHOE ¢ METATUIMYECKUM
KapKacoM M KpaHOBBIM 000pYOBaHHEM
Ipy30M0aAbEMHOCTHIO 25-50 T

19 [ponunen | 100 500 [TpoMbIIITIEHHOE C METANTUYECKUM
KapKacoM

20 DT1HnieH 75 650 MHoOTro3Ta))KHOE aJIMUHUCTPATUBHOE C
METATTMYECKUM KapKacoM

21 benzon 50 600 [TpoMmbIIIIIEHHOE € KENe300€TOHHBIM
KapKacoM

22 Tomyon 25 750 MHoOTro3Ta’)KHOE aJIMUHUCTPATUBHOE C
XKese300€TOHHBIM KapKacoM

23 byran 50 700 Kupnnunoe tpexstaxkHoe

24 IIponan 25 850 Kupnuunoe aByxaraxnoe

25 Mertan 100 800 Kuprmunoe onHosTakHOE

26 Ilenran 75 900 JlepeBsHHOE

27 OtaH 150 800 [IpombINITIEHHOE C METATNINYECKUM
KapKacoM M KpaHOBBIM 000pY0BaHHEM
IpPy30M0AbEMHOCTBIO 25-50 T

28 Anerniiex 125 850 [TIpoMbIIIIEHHOE ¢ METATUIMYECKUM
KapKacoM

29 DTHnieH 90 650 MHOT03Ta)XHOE aIMUHICTPATUBHOE C
METAJINYECKUM KapKacoM

30 benzon 60 600 [TpoMblIiITIEHHOE C 7K€1€300€TOHHBIM
KapKacoM

I1oBBIIIEHHBIN YPOBEHb
1.IlepnuncanTh 30HBI pa3pylIEHUH U 1aTh UM KPATKYIO XapaKTEPUCTHKY.
2. Kakue ¢akTopsl BIUSIOT Ha yCTONYHUBOCTh GYHKIIMOHUPOBAHUS 00beKTa SKOHOMUKH B UC?
Onpenenenue n30bITOYHOTO AaBJICHUS B3PbIBa
Paccunrars n30bITOYHOE JaBJI€HUE B3pPbIBA, IPU 3TOM BELIECTBO, PACUETHYIO TEMIIEPATYPY
t, , °C, cBOOOMHBINA 00BEM TOMEIEHHs Vo, M’, MacCy m, KI' B3iTh M3 Tabauubl 13. MonspHyro
Maccy BEIIEeCTBAa B3sThb M3 CIPABOYHHKA COIJIACHO XUMHYeckod (opmyne. MakcumanbHOe
JnapieHue B3pbiBa P, npuHate 900 klla, nawanbHoe naBnenue P, npunsate 101 «klla.
Koappumment  yuactus TOPIOYEro BO B3pBIBEZ = 0,3;
K03()(PUIMEHT, yIUTHIBAIOILMI HErepMETUYHOCTh TMOMEIEHUs] U HeaauadaTUYHOCTh Ipolecca
ropenus, K, = 3.
IIpumeuyanue: 30bITOUHOE JaBIeHUs B3pbIBa ONpeenseTcs o Gopmye:




AP = (P mz
( max_Po]V %ong,

c6  2.n. cm H
rac Pmax — MaKCHUMaJIbHOC [aBJICHHUC B3phIBa CTCXHOMGTpH‘-IGCKOﬁ CMECH HJIM BCIICCTBA B
3aMKHYTOM 00BbeMe, MOKHO TpHUHATH paBHBIM 900 kl1a;

Py — nauanbHoe nasienue, npuHumaem 101 klla;

m — Mmacca JIBXK, xr;

z — kK03 PUIIMEeHT yyacTusi TOPIOYETO BO B3PHIBE;

V.s — cBOOOIHBII 00BEM HIOMELIEHUS, M*;

Cer — CTEXHOMETPUYECKAsT KOHIICHTPAIUS BEIIECTBA;

M — MossipHast Macca, KI/KMOJIb;

Pr.. — INIOTHOCTB T'a3a WIIH T1apa BEILECTBA IIPU PACUETHOM TeMIleparype, Kr/m*
Tabmuua 3 — BapuanTsl 3a1anuit

Tlocnennss IIpennocnenuss

wdppa muppa BEILECTBO t,,°C wndpa mdpa Ve, M m, KU
0 HM30MEeHTaH 30 0 12 10
1 IeHTaH 35 1 10 5
2 JUSTHIIOBBINA 3up 25 2 8 6
3 alleTOH 32 3 14 8
4 OyTaHon 45 4 11 12
5 STaHONI 50 5 7 9
6 reKcaH 60 6 6 11
7 renTad 61 7 9 15
8 M30IPONIIOBBIN CIIUPT 62 8 13 7
9 OyTmanerar 55 9 14 13

Cnucok JimTeparypbl, peKOMEHAyeMblil K HCI0JIb30BAHUIO M0 JAHHON Teme
OcHoBHast JMTEpaTypa:
1. Pricun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHocTb KU3HEASATETLHOCTH DIEKTPOHHBIH
pecypc : yuebnoe mocobue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.
- 122 c. - Knura Haxomutcs B 6a30Boit Bepcun IBC [PRbooks. - ISBN 978-5-4486-0158-3,
HK3EMIUIIPOB HEOIPAaHUUYEHO
2. Cokomnos, JI. ©.<BR>&nbsp;&nbsp;&nbsp; be3omacHOCTh KHU3HEAEATSILHOCTH ITPU
HKCIUTyaTaI[i CUCTEM U COOPYKEHUH BOJOCHAOKEHHS U BOJOOTBEICHHS DIEKTPOHHBIN pecypc :
VYyeOnoe nocodue / JI. 1. CokooB. - be3onacHOCTh KU3HENEATENbHOCTH MPU IKCIUTyaTalluu
CHCTEM M COOpYKEeHUH BojocHabxeHus u Bogoorsenenns,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kuura naxoaurcs B npemuyM-Bepcun DbC [IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIIpOB HEOTPAHUYEHO
JlonoTHUTeIbHAsI JIUTEepaTypa:

1. benoB, C. B. be3omacHOCTb JKU3HENEATENBHOCTH U 3alllUTa OKpY’KaloIIel cpelibl
(TrexHochepHas OezonmacHocTh) : yueOHHK / C.B. benos. - M. : ¥Opaiir, 2012. - 682 c. -
(baxanaBp. ba3zosblil kypc). - Ha yueOnuke rpug: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, sx3emuisipoB 1

2. Dxomnorus U 6€30MacHOCTD KUZHEACATENFHOCTH : yuel. mocobue amns By3oB / [Kpusomeun 1. A.,
Mypasgeii JI. A., PoeBa H. H. u ap.] ; mox pexn. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : uin.
- bubmuorp.: B Tekcre. - ISBN 5-238-00139-8, 3x3eMIUISIpOB HEOrPaHHUYEHO

HNuTepHeT-pecypcebl:



1 http://window.edu.ru/ — eanHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOINOTEKa OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KATAJIOT aCCOIMAIIUN HIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBeqeHuid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3oBaHKe

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHUE 6. OBIIEOBMEHHAA U MECTHAS BEHTUJIALUA

Leab 3aHATHS: HAYYUTHCS ONPENENATh HEOOXOIMMBIM pacxo] NPUTOYHOIO BO3AyXa U
KPaTHOCTh NMOTPEOHOTO BO3LyX000OMEHA MOMEIICHHUS, HEOOXOAMMYIO MOIIHOCTD 3JIEKTPOABUTATENS
BEHTUJIATOPA, obecreunBaromero 3¢p(ekTuBHy0 paboTy OOpPTOBOrO OTCOCA BBIIENSIOMUXCA M3
BaHHbl Ta30B M 33JaHHOTO TEXHOJOTMYECKOro IIPOLIecCa, MOLIHOCTb 3JIEKTPOABUIATENS
BEHTUJIATOPA, oOecnieunBaroiero 3p(HekTuBHy0 paboTy BBITSDKHOTO 30HTA, YCTAHOBJIEHHOIO HaJ
3aJJaHHBIM MCTOYHUKOM IbUIETa30BbIICTICHHUS;

3HAaTh: OCHOBHBIE BHJABl IOTCHLHAJIbHBIX ONACHOCTEM W WX IOCIEACTBHS B
npoeCCHOHATBHOMN ESATETFHOCTH U OBITY, IPHUHIUIIBI CHIDKEHHS BEPOSTHOCTH WX PEaTU3aIIHH.

3HaHMA ¥ YMeHUSs, TPUOOpeTaeMble CTYA€HTOM B pPe3yJIbTaTe 0CBOEHHUS TeMbI
3HaTh: OCHOBBI 0€30MMACHOCTH KU3HEIEATEILHOCTH, TeIe(OHBI CITYKO CITaceHUS
YMeTb: 0Ka3aThb NEpBYIO IOMOIIL B T-Ipe?yBI)I‘-IaI\/JIHLIX CUTyalusiax, CO34aBaTb Oe3omacHble YCJIOBHUA
peanuzanuu npodeccuoHaNbLHOM eATENbHOCTH HanMenoBanue (opMUPYEMbIX KOMITETEHIHI

Baagern: MMPAKTHUYCCKUM OIIBITOM MMOAACPIKAHUS 0e30macHBIX YCHOBI/Iﬁ KHU3HCACATCIBbHOCTHU

Kon DopMyIHPOBKA

VK-8 CriocobOeH co3maBaTh U HOIIEPKUBATH B IIOBCETHEBHOM JKU3HH U B
po¢heCCHOHATBHON e TeNFHOCTH O0€30TacHbIe YCIIOBHS KU3HEACSI TETFHOCTH IS
COXpaHEHUs MPUPOIHON cpeibl, 00ecreueHUs] YCTOWYMBOTO Pa3BUTHS O0IIECTBA,
B TOM YHCJIC IPU YTPO3€ M BOSHUKHOBEHUU YPE3BBIYANHBIX CH

AKTyanbHOCTh TeMbl. OCHOBHBIM HaIpaBJICHUEM B pabOTE MPOMBIILIEHHBIX TPEANPUATUN
SBJISIETCSl BBIYCK MPOAYKLMH BBICOKOTO KAaueCcTBa NPU CHIXKEHUHM TPYJOEMKOCTH U MEHBIIMX
3aTpaTax MaTepUaioB. DTO MOXET OBITh JIOCTHTHYTO TIIOBBIIICHUEM TEXHHYECKOTO YPOBHS
MPOU3BOJACTBA KAaK IyTEM CTPOUTEIHCTBA HOBBIX W PEKOHCTPYKIIUHU JEHCTBYIOIINX CTapbIX IIE€XOB,
TaK U MyTeM O3JI0POBJICHUS YCJIOBHM TpyJa 3a CYET MOJEPHHU3AIUU MECTHOH M 00IIe0OMEHHOM
BeHTWISILUU. [103TOMY M3ydeHHEe JaHHOWU TEMBI aKTyallbHO.

Teoperuueckasi 4acTb

BeHTunsiyMsi — OpraHuM30BaHHBIM U PETYIUPYEMBIH BO3IyXO0OOMEH, 00ecredrBarONIHi
yAaJIeHUEe M3 TOMELICHUS BO3/AyXa, 3arpsi3HEHHOTO BPEIHBIMU IMpUMECSIMH (Ta3amu, Napami,
MBUTBIO), U TIOZ[a4y B HETO CBEXKETO BO3/TyXa.

[To cocoOy mogauu B MOMEIIIEHUE CBEKETO BO3/yXa M YJAICHUIO 3arPS3HEHHOTO CHCTEMBI
BEHTWISILIUUA TIOJIPA3JIESAIOT Ha €CTECTBEHHYIO, MEXaHUUYECKYI0 W cMemaHHyio. [lo HazHadeHUIo
BEHTHJISALIUS MOYKET OBITH 0OIIIEOOMEHHOIN U MECTHOM.

PACYET HOTPEBHOI'O BO31YXOOBMEHA ITPH
OBIIEOBMEHHOU BEHTWJIAIIUN
Meroauka pacuyera

[Ipu 0O61me0OMEHHON BEHTWISILIMM NOTPEOHBI BO3AYyXOOOMEH OIpEeNessioT U3 YCIOBHS
yaaneHus: U30BITOYHOW TEIUIOTHl M paz0aBiIeHUs] BPEIHBIX BBIIEICHUN CBEXHM BO3IYyXOM J0
JOTYCTUMBIX KOHIeHTparuil. IlpenenbHo nomycTHMble KOHIEHTpPAllMUd BpEIHBIX BEIIECTB B
BO3ayxe paboueit 30HBI ycraHaBnuBatoT 1o ['OCT 12.1.005-88. CCBT. OOmue canutapHO-
TUTHEHUYecKre TpeOOBaHus K BO3IyXy paboyeil 30Hbl ¥ TUTHEHUYECKUM HOpMaTHBaM.

KonunuectBo BO3ayXa, KOTOpOE HAAO0 MOJATh CHCTEMOM BEHTWISILMM JUIS MOTJIOUICHMS
U30BITOYHON TEIUIOTHI B MOMEIEHUH L BhIUUCIIAETCs 1o popmyiie:



L= 0. C P (ttsa), M, (1)

rne Qus — U30BITOYHOE KOJIMUECTBO TEIUIOTHI, KJ[X 4; ¢ — TermnoemMKkocTs Bo3ayxa, JLk/kr-K; ¢ = 1,2
kJx/kr'K; p — mIOTHOCTH BO3myxa, Kr/M® ; ¢ ,) — TEMIEparypa BO3IyXa, yIalIAeMOro W3
MOMEIIEHUs, IPUHUMAETCSl PaBHOM TeMmepaType Bo3ayxa B paboueit 30He, ! ,, — TemIeparypa
IIPUTOYHOTO Bo3ayxa, °C.

PacueTHOoe 3HaueHHe TemIepaTypbl MIPUTOYHOIO BO3JyXa 3aBHCHUT OT Teorpaduyeckoro
pacnoaoXkeHus npeAnpusaTus; 111 MockBbl ee MpUHUMalOT paBHoi 22,3°C.

Temnepatypy Bo3ayxa B pabodeil 3oHe mnpuHMMalT Ha 3...5°C BbIIIe pacyeTHOU
TEMIIEpaTypbl HAPYKHOTO BO3/1yXa.

IInoTHOCTE BO3/1yXa, IOCTYNAKOLIETO B IOMEILEHUE:!

dd
N30pITOuHOE  KONMMYECTBO  TEIUIOTHI, MOJJEKAIIEH yNAIEHUI0 W3 IPOU3BOJCTBEHHOIO
MIOMEIIEHUS, ONPEAEIISAIOT 110 TEINIOBOMY OaJlaHCYy:
Q wio =20 wp = LOpacrs €)
rae 2Q ,, — TEIJI0Ta, MOCTYNAOIas B TOMELIEHUE OT PAa3IUUHBIX UCTOUYHUKOB, KJIK/Y, XQpcx -
MOTEPH TEIJIOTHI B IOMEUICHUH Yepe3 KOHCTPYKIMHU 3/1aHui, KJIK/4.

K OCHOBHBIM MCTOYHHKAM TEIIOBBIJCIICHUH B IPOU3BOICTBCHHBIX IIOMEIICHUSX OTHOCSTCS:

1. T'opsiune mOBEpXHOCTU 000pyIOBaHUS (TI€UH, CYIIMIBLHBIE KaMephI, TPYOOIIPOBOIBI U JP.)

2. O6opymoBaHUE C TPUBOJIOM OT IEKTPOIBUTATEIICH;

3. ConHeyHas paauanus

4. Tlepconas, paboTarOMIHI B TOMEIICHHH,

5. PaznuuHble oCcThIBaIONIME MacChl (METall, BOja  JIp.)

[Tockonbky mepenan TemrmepaTryp BO3AyXa BHYTPU M CHApPYKU 3AaHHUS B TEIUIBIA MEPHOJ roja

He3HaunTeapHbIN (3...5 °C), To mpW pacdere BO3AyX00OMEHa MO W30BITKY TEIIOBBIICICHUN

NOTEepPH TEIUIOTHl Yepe3 KOHCTPYKLUU 3[JaHUM MOXKHO He y4uTbhiBaTh. [Ipum 3TOM HekoTopoe

yBEJIMUEHUE BO3AyX000MEHa OJIAroNpUsATHO BIUSET HA YCIOBHS TPpy/Ja paboTamux B Hanboee

YKapKue THU TEeIIoro Mmepuojia roja.

C ydeToM H3JI0)KEHHOTO (hopMyIia (3) IpUHUMAET CIEAYIOIIUN BUI:

Quso= 20 wp “)
B nHacrosimem pacueTHOM 3aJaHUM M30BITOYHOE KOJIMYECTBO TEIIOTHI OMPEAEISETCS TOJIBKO C
Y4E€TOM TEIUIOBBIICTICHUH JIEKTPOOOOPYI0BaHUS M pabOTAIOIIETO TIEPCOHANA!
20u =050 + O, (5
rae (O,,- TEIIOTa, BBIAEIsAEMas MpU paboTe 3aeKTpoaBurareneil obopymomanus, k/x/4, O, —
TEIUIOTA, BBIeNsieMast paboTarOIIUM TIepcoHaIOM, KJK/4
TemoTa, BbIAENsIEMAs AIIEKTPOIBUTATENIMU 000y IOBaHUS:

0,,=3528:B N, (6)



rae B - ko duIMeHT, yIUTHIBAIOMHUI 3arpy3Ky 00OpyH0OBaHMS, OJHOBPEMEHHOCTb €ro paldoTHl,
pexum padoter;, f=0,25... 0,35; N — o0Iasi yCTaHOBOYHAsI MOLITHOCTh 3JICKTpOABHUTaTeseil, KBT.
TemoTa, BbAENsAEMast paOOTAIOIINM [IEPCOHATIOM:
O, =nkK,, (7)

re n — 4UciIo paboTaroluMx uesoBek; K, — TemoTa, BblAeNseMas OIHUM uesoBeKoM, kJ[x/d,
NpUHUMAaeTCsl paBHOM mpu Jerkoil padore 300 x/[x/4, nmpu pabdore cpeaneit Tsuxkectn 400 k[ /4;
npu TspKenoit padore 500 k/Dx/4.

Pacxo/ NPUTOYHOTO BO3/IyXa, M*/4, HEOOXOMMMBIN I MOIEPKAHUS KOHIIEHTPALMH BPEIHBIX

BELIECTB B 33/IaHHBIX Ipeieax:

L, = G

oy ®)

oa
rne G — KOJIMYECTBO BBIIEISIEMBIX BPEIHBIX BEIECTB, MI/4, ¢y, — KOHIIEHTPAIUS BPEIHBIX BEIIECTB
B YIAJISIEMOM BO3/IyX€, KOTOPas HE JOJDKHA MPEBBIIATH MPEAETHLHO JOIYCTUMYIO, MI/M?, T.€. ¢y <
Grnox; Gnp — KOHIIEHTPAIUS BPEIHBIX BEILECTB B IIPUTOYHOM BO3/IyXE, MI/M".
g < 0,3¢50. )
Omnpenenenne MOTPEOHOTO BO3TyX000OMEHA.

s onpenenenus noTpeOHOro Bo3ryxoo0MeHa L He00X0AUMO CPaBHUTh BEJIUYUHBI L U Lo,
paccuntanubie o ¢opmynam (1) u (8) u BEIOpaTh HANOOIBIITYIO U3 HUX.

KpartHocTh Bo3myxooOMeHa, }J/q:

E=_, (10)
Vi
rae L — notpe6GHbIi BO31yx000MeH, M*/4; V. — BHyTpEHHUI CBOOOAHBIM 00BEM MOMEIIEHUS, M’
KpatHocTh BO3ayx000OMeHa momemnieHnid 00br9HO coctaBiisier oT 1 g0 10 (Oospmme 3HaYCHUS
JUIE TIOMEIICHWH CO 3HAYUTENbHBIMH BBIICJICHUSMHU TEIUIOTHI, BPEIHBIX BEIIECTB MU
HEOOJIBIIIUX TI0 00BEMY).
JIist ManuHO- U IPUOOPOCTPOUTETHHBIX IIEXOB PEKOMEHyeMasi KpaTHOCTh BO31yX000OMeHa
coctaBisieT 1...3, Uil JUTEHHBIX, Ky3HEYHO-IPECCOBBIX, TEPMHUUYECKHX II€XOB, XHMHYECKHX

npousBoAcTs — 3...10.

PACYET MECTHOM BBITSI)KHOM BEHTUJIAILUUA

MecTHast BBITSDKHAsT BEHTWISIUS TpEJAHA3HAueHa JUIs yJAJIeHUs 3arps3HEHHOTO BO3JyXa
HETIOCPE/ICTBEHHO OT UCTOYHHKOB 00pa30BaHUs BPEIHBIX BBIJCIICHUH.

MecTHbBIE OTCOCHI B 3aBUCUMOCTH OT TEXHOJOTHUYECKOTo Ipolecca U 000pyA0BaHUS MOTYT
OBITH BBITIOJTHEHBI B BHJIE MOJIYOTKPBITHIX KOHCTPYKITUH (C OTKPBITBIM IIPOEMOM), BHYTPH KOTOPBIX
HaXOJATCSI UCTOUHUKH BPEAHBIX BbIJeNeHUuH. K MEeCTHBIM O0TCOCaM OTHOCSITCS BBITSKHBIE HIKa(bI,
VKPBITUS | T.11. Pa3nuuaroT OTKPBITBIE OTCOCHI, HAXOSIIHECS 3a MpeesiaMid HCTOYHHKOB BPETHBIX
BbIJIETICHUH (BBITSHKHBIE 30HTHI, OOPTOBBIE OTCOCHI U T.II.), M MOJHOCTBIO 3aKPBITHIE, SBISIOIIHECS
COCTAaBHOHM YacThIO KOKyXa MAIIMHBI WM anmnapara, UMEIONINe OTBEPCTHE WM HETUIOTHOCTH JUIS
MOCTYIICHUS Yepe3 HUX Bo3ayxa (0apabdaHbl 11 OYUCTKH JIUThSI, TPOOUIIKU U T.I1.).

[Ipy MeCTHOW BBITSKHOM BEHTWISIHMHA OTCOC JOJDKEH pacrojaraTtbCd Ha JIMHUHA
pacrnpocTtpaHeHusl ToToka. Tak kak 3(¢EeKTUBHOCTh BCAChIBAHHUA OOpPATHO MPOMOPIMOHAIbHA
PaCCTOSHUIO OT OTBEPCTHS, OTCOC JOJHKCH OBITh MAaKCUMAIBHO MPUOIMKEH K HCTOUHUKY BPEIHOTO
BbIIETICHUS, YTOOBI O00ECTeYNTh MAaKCUMallbHOE YJIaBIMBaHHME BpEAHBIX BblAeneHuil. [lpu
MIPOSKTUPOBAHUN MECTHBIX OTCOCOB CJEAYyeT YUYUTBIBATh, YTO YJAISIEMBIA BO3IyX HE JOJDKEH
MIPOXOJUTH Yepe3 30HYy JIbIXaHUsl paboyero nepcoHanga U KOHCTPYKIHUS OTCOCa HE JOJKHA MeIlaTh
pabore. Ilpu mogaye MPUTOYHOTO BO3JayXa BOJIM3M MECTHOTO OTCOCA JIOJDKHA OBITH HUCKIIIOYEHA
BO3MOXKHOCTH pa3yBaHUs BPEIHBIX BBIJICICHUN MO MMPOU3BOJICTBEHHOMY TOMEIIECHHIO.

MeTtoauka pacyera 60PTOBBIX 0TCOCOB
BopToBEIE OTCOCHI YCTaHABJIMBAIOT TJIaBHBIM 00pa3oM Yy TIPOU3BOACTBCHHBIX BaHH,



MPEJCTaBISIIONIMX COOOM OTKPBITBHIE pe3epByaphbl, Yallle BCETO YETBHIPEXYTOJbHON (QOpPMBI,
HAIOJIHEHHBIE PAa3HOTO POJAa PacTBOpaMH. BpemHble BemecTBa U3 MPOU3BOJACTBEHHBIX BAHH MOTYT
BBIICTISITHCS B BUJIE MAPOB KHUCIIOT, MIEN0Uei U pa3TUYHbIX Ta30B.

HanOonee neiicTBEHHBIM METOJOM 3allUTHl IEPCOHANA OT BPEIHBIX BBIIEICHUH SBISETCS
MOJTHOE YKpBbITHE BaHHBL. OIHAKO MO TEXHOJOTHMYECKUM COOOPaKEHUSM 3TO BO3MOXKHO KpaiHe
peaxo. bonbiioe pacnpocTpaHeHUe NOIYYHIA OTCOCHI B BUJIE ILIENH.

[Tpunnun paboTsl GOPTOBOTO OTCOCAa COCTOUT B TOM, YTO BCAChIBAEMBIH C OOJNBILION
CKOpPOCTBIO Uepe3 y3KyH 3a0OpHYIO INeNb OTCOCa BO3AyX oOpasyeT Haj 3epKalloM pacTBOpa
CHJIBHYIO TOPU30HTAIBHYIO CTPYIO, KOTOpas cOMBAeT ¢ BEpTUKAIHHOIO MYTH BBIOpachIBacMble W3
pacTBopa ras3bl M Kalld M STHM 3aCTaBJIsIeT OCHOBHYIO Maccy Kareib YIacTb oOpaTHO B BaHHY, a
ra3pl U OCTaJIbHbIE KaIllIH YBJIEKAIOTCS B OTCOC.

['opuzoHTanbHAs CTpysh OOPTOBOTO OTCOCAa OBICTPO OciabeBaeT C yJaleHHeM OT 3a00pHOU
HIeNH, TO3TOMY OJHOOOPTHBIA OTCOC JAENAalOT TOJBKO MpHU HIMpUHE BaHHBI He Oomee 600 mM. Ha
Ooyiee IMMPOKMX BAaHHAX YCTAHABJIMBAIOT OTCOCHI C JBYX IPOTHUBOIOJIOKHBIX CTOPOH BAaHHEI
(1ByOOpTHBIE).

B 3aBucumocTH OT THMa BaHH NPUMEHSIOT MECTHBIE OTCOCHI C IIENBIO BCACHIBAHUS B
TOPU30HTAJIBHON IIOCKOCTU (OMpPOKUHYTHIE) (puc. 1, a, O, B, I) U B BEPTUKAJIBHOM IUIOCKOCTH
(mpocTteie waM OOBIUHBIE) (pUC. 1, 1, €), KpOME TOTrO HCIOJB3YIOTCS OOpPTOBBIE OTCOCHI C
nepeayBkoil (puc. 1, B, T).

BopToBbie 0TCOCH pacnoararoT Mo JJIMHHBIM CTOPOHAM BaHH.

[lenb GopTOBOTO OTCOCA 00SA3aTENHFHO TOJIKHA OBITH PACIIONOXKEHA K Kparo BaHHBI. BricoTy
e 60pToBOTO O0TcOca MpuHUMaroT B npeAenax 100 mwm, BeicoTy mienu caysa - 0,0125 mumpuHs
BaHHBI, HO HE MEHEE 5 MM.

KonuuecTBo Bo3myxa (M*/4), yaanseMoro GOpPTOBBIMH OTCOCAMH 0€3 MEPENyBKH C HIENbIO
BCACBIBaHUSI B TOPH30HTAIFHON WIIM BEPTUKAIBHOM TUIOCKOCTH, CIIEIyET ONPENeNATh 0 popMyIie:

EL: 1400 - (0,53 + gL)l: 3 kkkkk, (11)

At t 1 2 3 4

B+L
Trac B - BHYTPCHH:A IIMPHUHA BAHHBI, M;
L - BHYTpEHHss IIIMHA BaHHBI, M;
H- paccrostHue OT 3epkayia pacTBOpa /10 O0pTa BaHHBI, M;
k,, - K03(pPHIIMEHT, YUYUTHIBAIOIINK Pa3HOCTh TEMIEPATyp pacTBOpa M BO3JyXa B TMOMELICHUH

(Tabm. 2);
k

. - KOO(QQHUIKEHT, YUYUTHIBAIOIINH TOKCUYHOCTh U MHTCHCUBHOCTD BBIJICJICHHS BPETHBIX BEILECTB
(Tabm. 2.3);

k, - Ko3(pQUIMEHT, Y4YUTBHIBAIOUMA TUI oTcoca ( =1 mis asyboproBoro; ki = 1,8 mis
ky

0JTHOOOPTOBOTO);

kr - x0>puIMEHT, yYUTHIBAIONIMI BO3AYIIHbIE TMepeMemuBaHus pactBopa (k» = 1 06e3

nepeMeIuBaHysL; Ipu HaTuIuu 6apboTaxa k, — 1,2);
ks - k03 HUIMEHT, YIUTHIBAOIINI YKPBITHE 3epKajia pacTBOpa MoIjIaBKaMu (TIPH OTCYTCTBUU - k3

= 1, p¥ yKPBITHH IIAPHKAMH f — () 75);

ks - K03 (UIMEHT, YUYNTHIBAIONIMNA YKPBITHE 3€pKalla MEHHBIM CJIOeM IIyTeM BBEICHHUS J100aBOK

ITAB (pu oTCyTCTBUHM - ks = | npy nepemewmBanmu - ky = 0,5).



bes nepeoysxu

C nepedyeroi

Pucynok 1 — CxeMbl OOpTOBBIX OTCOCOB: OIPOKUHYTHIE (@, B - IBYOOPTHBIE; O, T -
OJTHOOOPTHBIE); OOBIYHBIE (1 - IBYOOPTHBIH; € - OJJHOOOPTHBIN)
Tabmuna 2 — Koadduuuent yuera pazHocTu TeMnepatyp pacTBopa M BO3JlyXa B IOMEIICHUU

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

Tabmuua 3 — KoadduuueHT yuera TOKCHUHOCTH M HHTEHCUBHOCTH BBIJICJICHHSI BPEIHBIX BEIIECTB

I'pynina BaHH (Tabi. 8) 1

2

3

4

5

k, 2

1,6

1,25

1

0,5

T36J'II/II_[3. 4 —YenpbHOE€ KOJIMYECTBO BPCAHBIX BCHICCTB, YAASICMBIX MCECTHBIM OTCOCOM OT

TaJIbBAHWYCCKHUX BAaHH, I'PYIIILI BAHH U PCKOMCHAAIWHN 110 OYHUCTKEC BLI6pOCOB

TexHoIOrnYeCKuit MpoIecc HAHECEHUS Omnpenens | Makcumans | 'pynma|  Crioco6
No rajlbBaHMYECKUX MOKPBITUH fo1iee HOE BaHH OYHCTKH
- BEILECTBO | KOJIMYECTBO Armma
/1 5 Merto *
, T/(M”-C) « | patsl
A *
1 2 3 4 5 6 7
DnexTpoxuMHuyeckass o0paboTka METauioB B
pacTBopax, coepKalux XpOMOBYIO KUCIOTY B| XPOMOBBI
1 [konmenTparmu 150...350 r/m, mpm cuiae Toka 5 10 1 2 1;6
6onee 1000 A (xpoMupoBaHHEe, aHOJIHOE| aHTHUIPHL
aKTUBHUPOBAHUE, CHTHE MEJHU U JIp.)
To e, B pacTBOpax, COAECPIKALINX XPOMOBYIO XpOMOBBI
5 |KMCIOTY B KOHUEHTpAlMH 30...60 r/nm M 2 2 2 16
(3JIEKTPOIIONIUPOBAHUE ATIOMHUHUS, CTald U ’
AHTUAPU]T
J1p.)
To e, B pacTBOpax, COAEPIKALINX XPOMOBYIO
kucioty B koHreHTpamuu 30...100 1/1m, mpu| XpomoBbI
3 |cume Toka wMenee 500 A (aHogmpoBaHUE 17§ 1 3 2 1;6
QIIOMUHMST M MarHueBbIX CIUIAaBOB U [Ip.), a| aHTUAPHUJ
TaKXKe XHMUYECKOe




Xumuyeckasi 00paboTka cTalnu B pacTBOpax

. . XpOMOBBI
4 |XPOMOBO#i KHCIIOTHI i €€ ol npu i 5.5-10° 4 > 1:6
t > 50 °C (maccuBamusi, TpaBJIeHHUE, CHSATHE
. AHTUAPUJ
OKCHJTHOM TIJICHKH, HATIOJTHEHUE
Xumuueckas o0OpaboTka METaJIOB B| XpOMOBBI
5 |pacTBOpax XpOMOBOM KHUCIIOTHI U €€ COJIEH IpU 71 0 5 - -
t < 50 °C (ocBeTyieHHE, MTacCUBAIUs U Jp.) AHTUJPUTT
DneKTpoXxuMHuUYecKkas o0paboTka B pacTBOpax
1es104u (aHomHOE CHSITHE nJiama,
6 |oGe3zxupuBanue, myxeHue, nuHkoBanue B| lLllemous 11 2 2 2;6
LIEJIOYHBIX  AJIEKTPOJIUTAX, CHATUE OJIOBA,
OKCHUJMPOBAHKE MEJH, CHITHE XpOMa U JIp.)
Xumuueckass ~ o0paboTka  MeTalIOB B
pacTBopax IIeNnoud (OKCUIUPOBAHUE CTajH,
XUMHUYECKOE MOJINPOBAHUE AITIOMUHUS,
- |PBIXJICHHE OKAIMHBI HA THTAHE, TPABJIEHHE
QITIOMUHHUSI, MarHusi ¥ MX CIUIABOB W JIp.) TIPHU
TeMmrneparype pactopa, °C:
ooitee 100 Ilenoun 55 2 2 2;6
meHee 100 [lenoun 55 3 2 2;6
XuMmuyeckass o00paboTka METayuioB, KpoMme
QTIOMUHUSIT M MarHus, B pacTBOpax IIEI0Yu
3 (xuMuyeckoe 00e3KUpUBAHUE, HEUTpaTU3alus
U Ip.) Ipu TemIiepatype pactBopa, °C:
ooitee 50 Ilemoun 0 4 - .
Mmenee 50 Ilenoun 0 5 - -
KanmupoBanue, cepeOpenue, 3oi104yeHue u|l{uanucTe
9  |3MEeKTPOXUMHUYECKOE JIEKaMpPOBAHUE B i 5,5 2 1 4
IIUAHKUCTHIX PAacTBOpax BOJIOPOJI
[unkoBanue, MeaHEHWE, JaTyHUpPOBAHUE, |[[uaHKMCTHI
10 |xumudeckoe JIEKAMPOBaHUE, 51 1,5 2 1 4
aMaJlbraMUpOBaHUE B IIMAHUCTHIX PACTBOPAX BOJIOPOJL
Xumuueckas 00paboTka METaJUIOB B 3aCTBOpaXx, | DTOPUCTHI
11 |conepxamux GTOpHCTOBOIOPOAHYIO KHUCIOTY U i 20 2 1 3
€€ CoJIu BOJIOPOJI
XuMmuyeckass ~ oOpaboTka  METaJyIoB B
KOHIIEHTPUPOBAHHBIX XOJIOHBIX 1| XJ10pucThI
12 |pa3baBieHHBIX HarpeTbx pacTBopax, 17} 80 3 1 3
COJIEpKalINX COJIAHYIO KHCIOTY (TpaBjeHHe,| BOILOPOL
CHSITHE IIUIaMa U JIP.)
Xumuueckass o00paboTka METaJIOB, KpoMe X1
OPHCTBI
|3 |CHATHA IMHKOBOTO M Ka[MHEBOTO NOKPBITHS, B i 3.10" 5 1 3
XOJIOJHBIX pacTBOpax, COAEPIKALIUX COJSHYIO
BOJIOPOJ1
KHCIIOTY B KOHIIeHTparmu 110 200 r/n
DneKTpoXxuMHu4deckass o0paboTka MeETaioB B
pacTBopax, cojepXkalluX CEPHYI KHUCIOTYy B
koHneHtparuu  150.350 71/m, a Takke CepHas
14 |xummyeckas 00pabOTKa B KOHIICHTPUPOBAHHBIX KHCITOT 7 2 2 I;6
XOJIOMHBIX M pa30aBIEHHBIX  HArpeThIX
pacTBopax (aHOZMpOBaHME,

JIEKTPOINIOJIMPOBAHNE, TPABJICHUE U T.1.)




15 |Mennenue, JTy>KCHHE, LIMHKOBAHUE 5 Cepuas
KaJMHPOBAaHUE B CEPHOKUCIIBIX PACTBOpax IMpU 0 5 -
t <50°C, a Taxoke XMMHYECKas aKTHBALUS Kkuciora
16 |Xumunyeckas oOpaboTka  MeTaulioB B
KOHLIEHTPHPOBAHHBIX XOJIOHBIX 1| boc {bopHa } .
paz0aBIIEeHHBIX HarpeThIx pactBopax,| - . o 6-10 3 I;6
cojepkammx  opTodocPopHYO  KHUCIOTY
(docharupoBanue u ap.)
17 |Xumuyeckas ~ oOpaboTka  METaUIOB B
KOHIICHTPUPOBAaHHBIX HArpeThIX pacTBOpax M
ANEKTPOXUMHUYECKAs o0paboTka Bl o
ochopHa )
KOHUCHTPHPOBAHHBIX ~ XONOAHBIX ~PACTBOPAX,| = . 5 2 1;6
colepkammx  opTohoCcPOpHYIO  KHUCIOTY
(XummaecKoe MIOJIMPOBAHNE ATIOMUHHS,
AJIEKTPONOJIMPOBAHUE CTAIH, MEAU U JIp.)
18 |Xumuueckass ~ oOpaboTka  METaJUIOB B
pa30aBIEHHBIX PACTBOpAx, COJEPIKAIINX a30THYIO
KUCIIOTY (OCBETJICHHE aJFOMHHHUS, XUMUYECKoe| A30THas
CHSITHE HUKEJIS, TPABJICHHE, JCKAIMPOBAaHNE MEIH,| KUCIIOTa U
maccuBalsg W Jp.) TPH  KOHIGHTpAIMH| OKCHIBI
pactBopa, /3 azoTa
6onee 100 3 3 5
meHee 100 0 5 -
19 |HukenupoBaHue B XJIOPUAHBIX pacTBopax npu | PactBopm
IUIOTHOCTH TOKa cBbIme 1 A/am? MbIC 1
1,5-10 1 1;6
conu
HUKEJIs
20 |To e B cynb(haTHBIX PaCTBOPAX PactBOopH
MBI€E COJIH 3-107 2 1;6
HUKEJIs
21 |MenHeHue B 3TUICHANAMUHOBOM JJIEKTPOJIUTE | DTHIICH- 0 4 )
JTMAMUH
22 |KagmMupoBanue W  JIy)KEHHME B KHCIBIX Peron 4 i
AJIEKTPOJIUTAX € 100aBKOH (eHona
23 |Kpamenve B aHUJIMHOBOM KpacuTEIe AHWIUH 0 4 -
24 |IIpoMbIBKa B ropsiueii BOJE Bona 0 5 -
25 |Be3BpeHble TEXHOJIOTHYECKUE TPOIIECCHI MPH
HaJU4YMKM HENPUATHBIX 3alaxoB, HalpuMmep, - 0 4-5 -
aMMUaKa, Kjies 1 Jp.
*MeTtonbl 04UCTKH: 1 - aOCOPOLMOHHBIN; 2 - (puIbTparys.
**Tunpl anmapatoB ouucTku: | — ¢unbTpel-rymManoynoButenu OBI-T (kopmyc wu3
TUTaHa); 2 — ¢wibTpbl-rymManoynoButenn OBI-C (kopnyc w3 cramm); 3 - UIBTPHI-

tymaHoysnoButenn @BI-T ¢ opomaemoit nmpucraBkoif; 4 - ¢punbTpbl-TymManoynoButenu OBI-C-L1;
5 - macagounsnii punsTp THAa BIITHUWOT; 6 - cemapaTopsl, BCTpanBaeMble B 00OPTOBOI OTCOC.
Breibop  BeHTHIIATOpA HE00X0UMOT0
IIPOU3BOIUTEILHOCTH.
[TorpebHast MomHOCTh (KBT) Ha Baimy asieKTpoABHUraTessl pacCUuThIBAeTCA 10 hopmyiie:

IMPONU3BOAUTCA C Y4€TOM Haropa u

VAP
N =3600 102 12 170’

(12)



e V- mpou3BOAMTENBHOCTD, M>/4;
AP - nanop, Ila;

na - KIIJ Bentunsropa (0,6...0,85);
ne - KILJ nepenauu (0,9...1,0).

MeTtoauka pacyera BbITSKHBIX 30HTOB

BBITSDKHBIE 30HTBI YCTaHABJIMBAIOTCS HaJ 00OPYJOBAaHHEM C YCTOWYMBBIM KOHBEKTHBHBIM
MOTOKOM, a TaKXe HaJ MbUBIIIUM W Ta30BBLACIAIOMMUM o00opynoBanueM. C IMOBEPXHOCTH
MCTOYHHMKA BPEIHBIX BBIJCICHUHN, UMEIOIIEr0 TeMIepaTypy BhIllIEe TeMIepaTypsl aTMochepsl 1exa,
MOJTHUMAETCSI KOHBEKTHBHBIA TIOTOK, OOYCJIOBICHHBIM pPAa3HOCTHIO IUIOTHOCTEH HArpeThiX U
XOJIOJIHBIX Ta30B WJIU MapoB. JTH MOTOKHU 3aXBaThIBAIOT YACTHUIBl MBLIU, MApbl U 00pa3yromuecs
ra3bl ¥ YHOCAT UX BBEPX OT HArPETON MOBEPXHOCTH.

Ha puc. 2. noka3zana cxema 30HTa J1JIs yJIaBIUBAHUS BPEAHBIX BbIIEICHUNA. DPPEKTUBHOCTD
paboThl BBITSDKHOTO 30HTA 3aBHCHT OT KOJMYECTBA YIAISIEMOTrO BO3ayXa L W CKOPOCTH W
OTCachIBaHUsI CMECH Ta30B M TOHKOJIMCIEPCHON MbUIM (CpaBHEHHE C PEKOMEHJOBAHHOH W IUIf
ONpENICJICHHON  TpyMIlbl  BPEIHBIX  BEHIECTB), a TaKXke OT pPacCTOSHHS 30HTA  OT
TEeIJIOTa30IbUICBBIICIISIONICH MMOBEPXHOCTH [ 1 yriia pacKphITHs 30HTa a (00bIYHO a < 60°).

I Hctounnk

D BPE/IHBIX
9KkB A BBIICTICH

Pucynok 2 — Cxema BBITSKHOTO 30HTa

DKCIEPUMEHTAIIBHO OMPE/IENICHO, YTO ONTUMAIbHAS BBICOTA YCTAHOBKH PabOYEero CEeUYCHHS
30HTa OT HcTOYHMKA JOJKHA ObITh (0,2...0,4)Dos ( Dy = L13Fes - sxBuBamenTHbIi quamerp

WCTOYHHMKA BBIICIEHUH, M, Fl - IUION@Ab MOBEPXHOCTH mMocienHero, m°). Ilpum ycraHoBKe
BBITSDKHBIX 30HTOB Ha BbicoTe (0,4...0,8)D. HeoOXxoauMo B pacueTHyio ¢opmyiny (13) BBOAUTH
KOA(PGUIIUEHT, XapaKTEpU3YIOIUMN TOABIXKHOCTh BO3JyXa IOMEIEHUS. YCTaHOBKa 30HTa Ha
paccrosauu 6onee 0,8D. (mpu JTHOOBIX pacxojax BO3AyXa) COMPOBOXKIAETCS HepalOHAIbHBIM
PEKUMOM C YACTHYHBIM YJIABJIMBAHWEM KOHBEKTHBHOW CTPYH M COIYTCTBYIOIIMX Ta30oB Mcxons u3
NPaKTUYECKUX JaHHBIX rabapUTHBIE pa3Mepbl 30HTa (AJMHA U IIMpUHA) NpuHUMatoTcs Ha 0,2 M
OoubIIe pa3MepOB UCTOYHHUKA BPEITHBIX BBIICICHHN.

Dd¢pexruBHas pabora L (M’/4) BBITSDKHOTO 30HTa OOECIEUMBAETCA TIPU  PACXOIE
yIAJIIEMOTO BO3/yXa OT TeIJIOra30MCTOYHHKA!

L=(43-H/ Dy, +0,65)- Q"°DY°E, (13)
Ly

rae £, - nonpasounblit Ko3(GHUIMEHT Ha MOABUKHOCTh BO3IyXa MOMEIEHNS;

E _ - nonpaBo4HbIi K02()(DULUEHT HA HAJTMYKME Ta30BOM COCTABIIIONIEH B KOHBEKTUBHOM MOTOKE;

Q - KOJIMYECTBO KOHBEKTUBHOM TEIJIOThI, TepﬂeMOﬁ HCTOYHHUKOB TCHHOF%OBBIHGHGHHﬁi



Q: 2567FcnnAt 4/ 3 , (14)
rae At - pa3HOCTh TeMIIepaTyp UCTOUHUKA BPEIHBIX BBIJIEICHUN M BO3ayXa pabodyero moMemnieHus,
°C

Kosdppumuent £, moxuO OTIPENICTUTh 10 TpaduKy Ha pUC. 3 3aBUCUMOCTH OT CKOPOCTH
JBIKEHHS BO3/yXa B IOMEIICHUHN Wy U TapaMeTpa A.

w, M/¢

1 } i
0,20,40,60,81,0

Puc. 3. [lonpaBounslii k03¢ durueHt K, Ha MOJBMKHOCTb BO3AyXa B oMerieHuu npu A4: 1 -
2,0,2-1,0,3-0,5;4-0,38;5-0,25;6-0,19

D}'Ic;ﬁ Q
e (15)

3Hast 3HaueHue koddduimenta £, u3 tadn. 2.6, MOXKHO HallTH kodduimeHt £ _ .

R=

Tabmuua 6 — 3nauenus kodddunuenTa £ | B 3aBUCUMOCTH OT £
E, 1 1,5 2,0 2.5 3,0 3,5 4,0
E . 1,2 1.23 1,27 1,3 1,33 1,37 1,4

B 3aBuCcHMOCTH OT Kjlacca OMacHOCTH BBIJAEIISIFOIINXCS Ta30B JOHKHO MEHSTHCS 3HAUE€HUE
CpeIHel CKOPOCTH B IJIOCKOCTH MPUEMHOTO CEUYSHHS 30HTa W, (M/C), ompeaensieMoit o ¢popmysIie:

Wig =L /ngiﬁ > (16)

r1e Fiour - IUIOMAAb CEUEHUS 30HTA, M2, Faomr = AB.
PekoMeHI0BaHHAas CKOPOCTh OTCOCA BO3AyXa JUIS Pa3IMYHBIX BPEJHBIX BEIIECTB
npezcTaBieHa B Ta0u. 7.

Tabmuma 7 — PexomeHaoBaHHas CKOPOCTh OTCOCA BO3JAyXa IS PAa3IMYHBIX BPEIHBIX
BEILIECTB
['pyrmia BemecTs TTJIK, mr/m’ w, M/C
I - upe3BbIYaiHO OMacHbBIE <0,1 1,75..2,0
II - oco00 omacHble 0,1...1,0 1,5...1,75
I11 - ymepeHHO omacHbIe 1,0...10,0 1,0...1,5
IV - mano onacHsie bonee 10 0,75...1,0

Br160p BeHTUIISITOpA MPOU3BOAUTCS C YUYETOM HEOOXOJUMOTO HAropa U MOITHOCTH.
[ToTpeOnas mourHOCTh (KBT) Ha Bamy JeKTpoABUTATENSI paCCUUTHIBaeTCs o popmyiie 12.



Bonpocsl u 3axanus:

ba30BbIi1 ypOBEHb

3ananmne 1. «Pacuyer moTpedHOr0 Bo31yX000MeHa NMPHU 00111e00MEeHHON BEHTUIIALIHI.

Paccuntath HEOOXOAUMBIN PACX0] MPUTOYHOTO BO3AyXa U KPATHOCTh MOTPEOHOTO
BO3[yX000OMEHA ITOMEIICHUSI.
[TopsiIOK BBIMTOTHEHUS 33aHHS.

Nk =

O3HAaKOMHUTBCS C METOIUKOM.

BriOpats 1 3anucath B OT4ET UCXOAHBIE JaHHbIE BapuaHTa (cM. Tabi. 1)
BBITIOTHUTE pacyeT 1Mo BapuaHTy.
Onpenenuts MOTPEOHBINH BO3TYXOO0OMEH.
ConocTaBUTh PACCYNTAHHYIO KPATHOCTh BO3IyXOOOMEHa C PEKOMEHIYyeMOH W ClelaTh

COOTBETCTBYIOIIHUI BBIBO/I.
6. [Iloamucark OTYET W CATh MPETIOIABATEITIO.
Tabmuma 1 — Bapuantsel 3amanuii. «Pacder moTpeOHOTO BO3MyX000MEHA TpH 00MIe0OMEHHOM

BEHTHJISIIHI
I'aGaputnble | YctanoBou| Ywmcno Kareropus HaunmenoBanue |Kommuectso| IIIK
pa3Mepsl 1exa, Hast pabotaro TSKECTH BPEIHOTO BBIJICIISIEMOT | BPEIH
% M MOIIHOCTh | HIMX paboThI BEIIECTBA 0 BpEJHOIo | Oro
S « < | o0opymoBa BEIIIECTBA, |BEILEC
< < e =
A |E |E |g | mn kBt Mr/q TBa
R |5 |4
01| 100 | 48 | 7 190 100 |Jlerkas AnieToH 20000 200
02100 48 | 7 180 200 |Cpennelt TsokecTd | AUETOH 30000 200
03100 48 | 7 170 300 |[Tsoxemas AneToH 40000 200
04100 | 48 | 7 160 100 |Jlerkas alleTOH 50000 200
05(100| 48 | 7 150 200 |Cpenneit TspkecTH | ALIETOH 60000 200
06| 100| 48 | 7 150 300 |[Tsoxemas AneroH 20000 200
07| 100 | 48 | 7 160 100 |Jlerkas AnieToH 30000 200
08| 100| 48 | 7 170 200 |Cpenneit Tspkectd | ALIETOH 40000 200
09| 100 | 48 | 7 180 300 |Tsoxenas AnieToH 50000 200
10| 100 | 48 | 7 190 400 |Jlerkas AneToH 60000 200
11| 8 | 24 | 6 20 50 |Jlerkas JlpeBecHas nblib 50000 6
12| 80 | 24 | 6 30 60 |Cpenneii Tsxectu |JlpeBecHas IbLIb 60000 6
13/ 8 | 24 | 6 40 70 | Tsxenas JlpeBecHas nblib 50000 6
141 80 | 24 | 6 40 70 | Tspkenas JlpeBecHas bLIb 80000 6
15|/ 80 | 24 | 6 60 90 |Cpenneii Tsoxkectr | JlpeBecHast IbUTb 90000 6
16| 80 | 24 | 6 70 100 |Tspxenas JlpeBecHas bLIb 100000 6
171 80 | 24 | 6 80 110 |Jlerkas JlpeBecHas bLIb 110000 6
18| 80 | 24 | 6 90 120 |Cpenneit Tsixectu |J[peBecHas nbLib 120000 6
191 80 | 24 | 6 100 130 |Tspxenas JlpeBecHas bLIb 130000 6
201 80 | 24 | 6 100 140 |Jlerkas JpeBecHast bUIb 140000 6
211 60 | 12 | 4 1 10 |Jlerkas A3p030J1b CBUHIIA 20 0,01
221 60 | 12 | 4 12 15  |Jlerkas A3p030J1b CBUHIIA 30 0,01
231 60| 12 | 4 13 20 Jlerkas Adp030J1b CBUHIIA 40 0,01
241 60 | 12 | 4 14 25 Jlerkas Adp030J1b CBUHIIA 50 0,01
251 60 | 12 | 4 15 30 |Jlerkas A3p030J1b CBUHIIA 60 0,01
260 60 | 12 | 4 16 10 Cpenneil TsokecTH | A3p030J1b CBUHIIA 20 0,01
271 60 | 12 | 4 17 20  |Cpenneil TskecTd |A3p030J1b CBUHIIA 30 0,01
280 60 | 12 | 4 18 30 Cpenneil TsokecTH | A3p030J1b CBUHIIA 40 0,01
291 60 | 12 | 4 19 40  |Cpennelt TspKeCTH | ADp030JIb CBUHIIA 50 0,01




130] 60 | 12 | 4| 20 | 50 |Cpenmmeii Tsxectn |A3po301b CBUHIA | 60 | 0,01 ]

3ananue 2. «Pacuer 60PTOBBIX OTCOCOB»

OnpenenuThb HEOOXOIUMYO MOIITHOCTh AJICKTPOJIBUTATEIIS BEHTUJIATOPA,
obecneunBaromiero Ap¢GeKTUBHYIO paboTy GOPTOBOTO OTCOCA BBIISISIONIMXCS M3 BAHHBI Ta30B IS
33JJaHHOTO TEXHOJIOTHYECKOTO TpoIiecca.

Ilopsinok BHINOJIHEHHUS 3aJaHUS.
O3HaKOMUTBLCS C METOJIUKOM.
Br16parth 1 3anucaTh B OTYET UCXOAHBIC JaHHBIC BapraHTa (CM. Ta0I. 5)
OnpenenuTs KOJTUYECTBO BO3AyXa, KOTOPOE MOJKHO yIAISATCS OOPTOBBIMUA OTCOCAMHU.
Onpenenuts NOTPEOHYIO MOIIHOCTh 3JIEKTPOABUTATENS BEHTUIISATOPA.
[ToxmucaTh OTYET U CAATH MPETIOIaBATEITIO.

M

Tabnuua 5 — BapuanTsl 3aganuii. «PacueT OOPTOBBIX OTCOCOBY

Hcxomgnpie manHbie
Ne TexHomornueckuit
Bap. | B,mm | L, m |H, mm| t,, °C| t;,°C | mpouecc mo tabm. | &k, | A; k, |AP,TIa| 1n: | Na
24
1 750 | 1,2 | 200 85 25 1 1 1 1 300 | 0,6 0,9
2 750 | 1,2 | 200 75 15 2 11]0751 0,5 350 [ 06| 1,0
3 750 | 1,5] 80 80 20 3 1 1 1 450 10,65( 09
4 1000 | 5 80 100 20 4 11075105 400 | 0,7] 0,9
5 1250 | 5 80 95 20 5 1 1 1 350 (0,75 1,0
6 1000 | 3,5 | 80 75 20 6 1,2 0,75 1 500 | 0,8 0,9
7 750 | 1,0 [ 200 80 15 7 1,2 1 0,5 450 |0,85| 1,0
8 500 | 1,0 | 80 85 25 8 1,21 0,75 | 0,5 350 [ 06| 1,0
9 550 | 1,0 | 80 100 20 9 1 1 1 400 |0,65( 09
10 600 | 1,2 | 80 95 20 10 1 075(05]| 450 | 0,7 (0,95
11 500 | 1,2 | 80 75 20 11 1,2 1 0,5 350 [ 06| 1,0
12 750 | 1,5 | 120 80 15 12 1,2 0,75 1 450 |0,65( 0,8
13 | 1000 | 8 200 95 25 13 1,2 1 0,5 300 | 0,7 1,0
14 750 | 1,5 | 200 85 25 14 1| 0,75 1 550 | 0,8 ] 1,0
15 650 | 15| 80 70 15 15 1 1 0,5 600 |[0,75] 0,9
16 600 | 20| 80 95 20 16 1,2 0,75 1 550 | 0,8 10,95
17 | 1000 | 3 180 95 20 17 1,2 1 0,5 600 (0,75 1,0
18 | 1000 | 3,5 | 200 [ 100 20 18 1,21 0,75 | 0,5 600 | 0,6 095
19 500 | 1,0 | 80 80 15 19 1| 0,75 1 350 [0,65| 0,9
20 750 | 12| 80 95 20 20 1 1 1 600 | 0,7 0,95
21 500 | 20| 80 95 20 21 1,2 1 0,5 350 | 0,8 10,95
22 650 | 3,0 | 80 100 25 22 1 0,5 1 350 [ 06| 1,0
23 700 | 1,5 120 70 15 23 1,2 1 1 600 |[0,85]| 0,9
24 | 1250 | 5 200 | 100 20 24 1,21 0,75 | 0,5 650 [ 06| 1,0
25 | 1000 | 5 200 80 20 25 1,2 1 0,5 650 (0,85 0,9
26 750 | 1,2 | 80 95 20 1 1,21 0,751 05| 400 | 06| 0,9
27 750 | 1.5 ] 200 80 20 2 1 1 1 450 10,85( 09
28 | 1250 | 10 | 200 75 15 3 11075105 500 |0,85| 1,0
29 | 1000 | 8 200 80 20 4 1,2 1 0,5 550 |0,05| 1,0
30 | 1000 | 5 200 75 20 5 1| 0,75 1 300 |[0,85(0,95




I1oBBIIIEHHBIN YPOBEHb

3ananue 1. «Pacuyer BBITSKHOIO 30HTA».

Onpenenutpb

HEOOXOAUMYIO

MOIITHOCTB

[Topsi10K BBIOTHEHUS PAOOTHI

. O3HaKOMUTECH C METOUKOM.

1
2. BwiOpaTh u 3amucath B OTYET UCXOHBIC TAHHBIE BapuaHTa (CM. Tad. §)
3

. OHpeI[CJ'II/ITB T aGapI/ITHBIG Pa3sMEPhI BBITAKHOI'O 30HTA.
4, OHpeI[eJ'II/ITB CPEAHIO0 CKOPOCTH B INNIOCKOCTH IMPUEMHOI'O CCUCHHA 30HTA U CPABHUTH €€ C

PEKOMEHI0BAHHOM.

AIIEKTPOJIBUTATENS

BEHTHJISITOPA,
obecrnieunBaromiero 3¢ ¢GEeKTUBHYI0 padOTy BBITSHKHOTO 30HTA, YCTAHOBIEHHOTO HaJA 3aJaHHBIM
HWCTOYHUKOM TbUIETa30BbIICIEHUS.

5. Omnpenenuth 3Q(PekTUBHYIO pabOTy BBITSDKHOTO 30HTA M MOIIHOCTH AJIEKTPOJIBUTaTels.
Haueptuth cxemy TpeOyeMOro BBITSHKHOTO 30HTA.

6. IloamucaTh OTYET M CAATH MPENOAABATEINIO.

Tabauna 8 — Bapuantsl 3aganuil. «PacueT BBITSIKHOTO 30HTa»

Ne Bap. HCTOHHJ;aMHe§§:Z§ ; HCOM ereHA AxBwm D, m | BemectBo | H, M | wy M/c | P, xlla
1 2 3 4 5 6 7 8
1 484 24 1,4 Zn 0,3 0,4 300
2 504 24 0,9x1,2 Pb 0,47 0,4 450
3 1225 25 0,8 Ni 0,5 0,4 640
4 938 28 0,9 Mn 0,45 0,6 680
5 1128 28 1,4%1,6 Cu 0,34 0,6 520
6 524 24 1,2 Sn 0,9 0,5 320
7 526 26 1,2 Br 0,8 0,5 280
8 1103 23 0,8x1,0 Sb 0,6 0,5 380
9 693 23 2x4 Al 0,5 0,4 420
10 1453 23 0,6x0,8 Si0, 0,3 0,5 480
11 1286 26 1,8x2,0 HF 1,2 0,3 360
12 874 24 1,4 NO; 0,9 0,3 440
13 1223 23 2,1 As 1,0 0,6 520
14 1120 20 0,5x1,8 Ag 0,8 0,3 580
15 980 20 0,6x1,2 CS, 0,5 0,4 310
16 1154 24 2,3 FeO 1,6 0,3 400
17 928 28 1,2x1,4 SO, 1,0 0,3 380
18 726 26 0,9x0,9 CO 0,6 0,3 320
19 824 24 0,8x1,4 CrO; 0,8 0,6 400

20 768 28 0,7x0,9 MgO 0,4 0,4 300
21 823 23 2,0 TiCl, 0,8 0,6 500
22 942 22 1,4x1,6 ®denon 0,6 0,3 450
23 634 24 1,2x1,4 HCl 0,7 0,3 420
24 823 23 1,0x1,0 CcO 0,5 0,3 320
25 652 22 0,9%x1,2 [TAM 0,6 0,3 300
26 987 23 0,6x1,8 Ni 0,5 0,3 680
27 861 24 0,7x1,2 Mn 0,3 0,3 520
28 1050 25 3,0 Cu 1,2 0,6 320
29 510 26 2,5 Sn 0,9 0,4 280
30 987 24 1,4x1,4 Br 1,0 0,6 380




CHnHCOK JuTEepaTypbl, pEKOMEHAyeMbIil K UCII0JIb30BAHUIO 110 JAHHOH Teme
OcHoBHas uTEpaTypa:

1. Poicun, FO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh Xu3HEAEATEILHOCTH DIEKTPOHHBIN
pecypc : yueonoe mocobue / C.JI. SA6mounukos / FO.C. Peicun. - Capatos : Aii [Tu Op Menua,
2018.

- 122 c. - Knura Haxogutcs B 6a3oBoit Bepcuu IBC [PRbooks. - ISBN 978-5-4486-0158-3,
IK3EMIUIIPOB HEOTPAaHHUEHO

2. Cokomnos, JI. ©.<BR>&nbsp;&nbsp;&nbsp; be3omnacHOCTh KU3HEAEATSILHOCTH MIPU

OKCIUTyaTaIli CUCTEM U COOPYKECHUH BOJOCHAOKEHHS U BOJIOOTBEICHHS DIIEKTPOHHBIN pecypc :
VYue6Hoe nmocobue / JI. 1. Cokomno. - be3omacHOCTh KU3HEeNeATEIFHOCTH MPH SKCIUTyaTalluu
CUCTEM U COOPYXKEHHUI BoJoCHaOXeHUs U BogooTBenenus,2023-09-10. - Mocksa : Undpa-
Wnxenepus, 2018. - 136 c. - Kuura Haxoaurcs B npemuyM-Bepcun DbC [PR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMILTIPOB HEOTPAHUUYEHO

JlonoTHUTEIbHASI JIUTEepaTypa:

1. benmos, C. B. be3onacHoCTh KU3HEACATECIBHOCTH M 3allATa OKPYKAIOIIEH Cpebl
(TexnocdepHast 6e3omacHocTh) : yueOHuk / C.B. benos. - M. : IOpaiir, 2012. - 682 c. -
(bakanaBp. bazoBeiii kypc). - Ha yueOnuke rpud: Pex.MO. - bubmmorp.: c. 682. - ISBN
978-5-9916-1836-6, ax3emIuIsipos 1

2. DKkonorust 1 6€30MacHOCTh KU3HEAEATETHLHOCTH : yueb. mocoodue s By30B / [KpuBomenn Jl. A.,

Mypasgeii JI. A., Poesa H. H. u np.] ; nox pexn. JI. A. Mypasss. - M. : JOHUTU, 2000. - 448 c. : nn.
- bubmmorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIuispoB HEOTpaHUUEHO
HurepHeT-pecypcebl:

1 http://window.edu.ru/ — equHOE OKHO JOCTyNa K 00pa3oBaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOINOTEKa OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTAJIOT aCCOIHMAIIUU IEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBeqieHnid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpBITOE 0Opa3oBaHKe

TEMA 3. BE3OITACHOCTb TEXHUYECKHUX CUCTEM.

INPAKTUYECKOE 3AHATHUE 7. MEPOIIPUATHUSA 110 3AIIUTE OT LIYMA

Lenpb 3aHATHA: HAYYUTHCS ONPEACIATH YPOBEHB 3ByKa B PAaCUETHON TOoUKe (TUIOIIAIKa IS
OT/IbIXa B JKHJION 3aCTPOMKE) OT UCTOYHMKA IITyMa — aBTOTPAHCIIOPTA, IBMXKYIIETOCS M0 YIUYHOM
MarucTpaiy; TOJIIIMHY 3BYKOU30JIUPYIOIINX Mperpaj, ooecrneynBaronieil CHIKeHHe 1ryMa Ha
paboueM MecTe 10 TOMyCTUMBIX BEJTUYHH; ONPEACIISITh CHIDKCHHE IIIyMa B POU3BOACTBEHHBIX
IIOMEILEHUAX TIPU UCIIOJIb30BAHUM 3BYKOIIOIVIOIIAOIIMX MAaTEPUAIIOB B 3aJaHHBIX YCIOBUSX.

3HaHuUA U yMeHUs, NpuodpeTaemMble CTYIEHTOM B pe3yJIbTaTe OCBOEHUSI TEMbI
3HaTh: OCHOBBHI 0€30MACHOCTH JKU3HEAEATEIbHOCTH, TeIe(POHBI CITYKO CriaceHus
VYMerb: O0Ka3aTh MEPBYIO MOMOIIb B YPE3BBIYAWHBIX CUTYAIUSIX, CO3/1aBaTh O€30MaCHBIE YCIOBUS
peanuzanuu npodeCcCHOHATBHON IeATeTbHOCTH HanmeHnoBanue (HOpMHPYEMBIX KOMITETEHIIHIA

Baagern: MPAKTUYCCKUM OIIBITOM IMOAACPIKAHUSA 0e30IacHBIX YCHOBI/Iﬁ KU3HCACATCIBHOCTU

Kon DopMyTUpOBKa

VK-8 CriocobeH co3maBaTh U MOIEPKUBATH B IIOBCETHEBHOM JKU3HY U B
poheCCUOHANBHOM IEATEILHOCTH O0€30IaCHBIC YCIIOBUS KU3HEACSITEILHOCTH JIS
COXpaHEHUs MPUPOIHON cpelibl, 00ecneueHUs] yCTOWYMBOTO Pa3BUTHS O0OIIECTBA,
B TOM YHCJIE IPY YTPO3€ M BOSHUKHOBEHUH YPE3BbIYANHBIX CU

AxTyanbHOCTh TeMbl. OTHMM U3 OCHOBHBIX HEOJIaronpusTHhIX (PaKTOPOB, BO3ACHCTBYIOMINX HA
paboTaromux NpeArnpUATHIA Pa3TudaHON HHIYCTPHUH, SBIIsIeTcA IyM. B o6mactu 60psObI ¢ IryMoM



JIOCTUTHYTHI OIIPENIeNIeHHBIX ycnexy. Pa3paboTanbl KOHCTPYKIIMH MalIMH, 000pYyI0BaHHUS,
WHCTPYMEHTOB C YMEHBIIEHHBIMH ITapaMeTpaMHy [TyMa, OCBOEH BBIITYCK MTyMOBHOPOITOTIIOMIAFONINX
MaTcpUualioB, pa3pa60TaHLI n ,Z[ef/’ICTBYIOT CTaHAAPTHI IO HOPMUPOBAHUTO 1ITyMa, MCTOAaM €ro
M3MEpEHHUs, YCTAaHOBJICHBI TEXHUUECKHE XapaKTEePUCTUKH Ha 000pYI0BaHNE, T€HEPUPYIOLINE BHICOKHE
ypOBHH 1Iyma U T.4. [103TOMy U3ydeHne 3TOM TEMbI AKTYaJIbHO.

TeopeTnyeckast 4acThb

[ym - 3T0 GecnopsAoYHOE COUYETaHHE 3BYKOB Pa3IMYHOM YacTOTbl U MHTEHCHBHOCTH,
BO3HMKAIOIIUX MPU YIIPYTHX KOJEOAHUSAX B TBEPIBIX, )KUJIKUX U Ia3000pa3HbIX cpesiax.

CHmxeHne ypoBHS IIyMa, pacHpOCTPaHSIOLIErocs IO BO3AyXy, HaubOosee paauKalbHO
MOJET OBITh OCYILECTBJIEHO YCTPOMCTBOM Ha IMyTH €ro PacHpOCTPaHEHHUS 3BYKOU3OJIHPYIOLIMX
nperpal. [IpuHIUN 3BYKOM3OJSLUHU 3aKIOYaeTcs B TOM, 4TO OoJpllas yacTh Majarolied Ha
Iperpany 3BYKOBOM JHEPIUU OTPAYKAETCS W JIMIIb HE3HAYUTENIbHAs €€ 4acTb IPOHUKAET 4epe3
nperpany. 3ByKOM3OJSIME Ha3blBaeTcsl ocialjeHre 3BYKOBOW 3HEPIMU IPU IEpeade ee uepes
nperpany.

B npouiecce pa3paboTku MPOEKTOB FeHEPAIbHBIX IIJIAHOB FOPOJIOB U JI€TAIILHOMN
IUIAHUPOBKHU MX PAlOHOB MPEAYCMAaTPUBAIOT IPAIOCTPOUTEIBHBIE MEPHI TI0 CHUKEHHUIO
TPAaHCIOPTHOTO IIyMa B JKMJION 3acTpouKe. IIpu 3TOM yUHTBIBAIOT pacoIOKEHUE TPAHCIIOPTHBIX
MarucTpaieH, >KUIIbIX U HEXWIbIX 3laHUH, BO3MOXHOE HAJIMUUE 3€JIEHBIX HACAXKIECHUMN. YUeT 3TUX
(aKTOpPOB IOMOTAET B OJTHUX CIIydasx OOOUTHCH 0€3 CHeNUANTbHBIX CTPOUTENFHO-aKyCTHIECKUX
MEPOIPUATHN IO 3aLIUTE OT IIyMa, a B JPYTUX — CHU3UTH 3aTPAThl HA UX OCYILECTBICHHUE.

METOJIUKA PACUETA YPOBHS ITYMA B ’KWJIOM 3ACTPOUKE

3aJa4ya JaHHOTO MIPAKTUYECKOIO 3aHATHS — OIIPEEIUTh YPOBEHb 3BYKa B PACUETHOU TOUYKE
(myIomaaxa ass OTAbIXa B )KUIION 3aCTPOMKE) OT HCTOYHHUKA IIIyMa — aBTOTPAHCIIOPTa,
JBUKYILETOCS 10 YJINYHON MarucTpaiu.

YpoBeHb 3ByKa B pacueTHOW TOUke, NbA:

me = Lu.m- - ALpac - Ast - ALse,z - AL3 _AL3() ’ (1)

rae L, .. — ypOBEHb 3ByKa OT UCTOYHMKA IIyMa (aBTOTpaHcnopTa); ALy, — CHUKEHHUE YPOBHS
3ByKa M3-3a €r0 paccerBaHus B IpocTpaHcTBe; N1bA; AL,,; — CHUKEHHE YPOBHS 3ByKa M3-3a €r0
3aTyXxaHus B Bo3nyxe, 1bA, AL,., — CHU)KEHHE YpOBHS 3ByKa 3€JI€HBIMU HacakeHusIMU, N1bA; AL,
— CHW)KCHHE YPOBHS 3ByKa 3KpaHOM (31anuem), 1bA; AL,, - CHIDKEHHE YPOBHSI 3BYKa 3/JaHHEM
(nperpanoii), n1bA.

B ¢opmyne (5.1) BausHUE TpaBSHOIO IOKPBITUS U BETPa HA CHU)KEHUE YPOBHS 3ByKa HE
YUUTBIBAETCSL.

CHuxeHne ypoBHs 3ByKa OT €r0 pacCEMBaHUs B IIPOCTPAHCTBE:!

ALy = 10-1g(r, / 15), 2)
rzie ¥, — KpaTJaillee pacCTOSIHUE OT UCTOYHUKA [IIyMa JI0 PACUETHON TOUKH, M; 7, — KpaTyaiiiee
paccTosiHUE MEX]ly TOUKOU, B KOTOPOU ONpeesiseTcsi 3ByKOBasl XapaKTepUCTHKA UCTOYHHKA I1IyMa,
Y UCTOYHUKH 1Iyma, M; 7,=7,5 M.

CHmxeHue ypoBHs 3ByKa M3-3a €T0 3aTyXaHHsl B BO3IyXe:
ALsos = (Qeos 74)/100, 3)
TAC Qs - KOIPOUIMEHT 3aTyXaHUs 3ByKa B BO3AYXE; Osos = 0,5 nBA/M.
CHuxeHmne ypoBHs 3BYyKa 3€JIEHBIMH HACAXKICHHSIM:
ALuys = Oues "B, 4)
T/I€ Ole; — IOCTOSIHHAS 3aTyXaHUS IIYyMA; O, = 0,1 1BA; B — muprHa noJ0Chl 3€1EHbIX
HacaxxaeHuii; B =10 M.



CHuXeHue ypoBHS 3ByKa 9KpaHoOM (31aHueM) AL,, 3aBUCUT OT pa3HOCTH JUIMH ITyTei

3BYKOBOTO Jiy4a, O M (Tabi. 1).
Tabmuua 1 — 3aBHCHMOCTh CHIDKEHHSI YPOBHS 3BYKa OT Pa3HOCTH JUIMH MyTEH 3BYKOBOTO

Iyy4a.
o 1 2 5 10 15 20 30 50 60
ALgos 14 16,2 18,4 21,2 224 22,5 23,1 23,7 242
PaccrosiHueM OT MCTOUHUMKA IIyMa U OT PaCUe€THON TOUKH 1O TOBEPXHOCTH 3E€MJIM MOXKHO
npeHedpeyb.

CHmKeHHe 1IyMa 3a 9KpaHoM (3/1aHueM) MPOUCXOIUT B pe3yiIbTaTe 00pa3oBaHus 3BYKOBOI
TEHU B PACYCTHOU TOYKE U OTHOAHUS SKpaHA 3BYKOBBIM JIYYOM.
CHkeHme 1ryma 31anueM (Tperpajoii) o0ycloBICHO OTPAKEHUEM 3BYKOBOM SHEPTUU OT
BEPXHEW YacTH 3JaHUS:
AL ,, = KW, %)
rae K — ko3 dunment, 1bA/m; K= 0,8...0,9; W — tommuna (mmpuHa) 31aHAS, M.
JlomycTuMbIii ypOBEHb 3ByKa Ha IJIOIIAAKE A7 OTAbIxa — He Oonee 45 nbA.

PACYET CPEJACTB 3AIIUTHI OT LIYMA
[Tpr koneOaHWSAX YACTHI] Cpelbl B HEW BO3HHMKACT IMEPEMEHHOE JaBlICHUE, Ha3bIBAEMOE
3BYKOBbIM fAaBieHueM P (I1a). YpoBeHb 3BYKOBOTO naBieHHs, U3MepseMblii B nerubenax (ab),
onpexaensercs mo Gopmyne L, = 20 1g(P/ Py), tne Py = mMoporoBoe 3ByKOBOE JaBIICHUE, PABHOE
2-10” Ia.
Jns 9acTOTHOM XapaKTepUCTUKH IIyMa 3BYKOBOW AWamna3oH pa30MBAIOT HAa OKTAaBHBIC
MOJIOCHI YaCTOT, T/I€ BEPXHSSI TPaHUYHAs YaCTOTa f, paBHA yIBOEHHOW HUKHEH 4acToTe fy, T.€. fi / fu

= 2. OKTaBHas MOJI0CA XapPAKTEPHU3YETCs CPETHETEOMETPHUECKON YaCTOTOM fop = fig= fj fa
n

YpoBeHb 3ByKa - 3TO M3MEPEHHOE 3HAYCHHE IIyMa C YYETOM KOPPEKIHH, MPUOIMIKEHHO
OTpa)karollel YyBCTBUTEIHLHOCTh YEJIOBEYECKOTO yXa (I10 IIKale aMIep MyMoMepa), u3MepseMoe B
nernuoen-ammepax (n1bA).

YpoBHHU 3ByKa U 3BYKOBOTO JIaBJICHHS B OKTABHBIX YacTOTaX Il OCHOBHOTO 000pYyA0BaHUs
METAJLTYPTHYECKOTO TIPOU3BOICTBA MPUBEACHHI B Ta0M. 3 .

Tabmuma 3 — VYpoBeHb 3BYKOBOTO JaBJCHHS B paboueld 30HE MPOMBINIICHHOTO
00opyToBaHuUs
No YPOBHM 3BYKOBOT'O JIaBJICHHUs, 1D, B OKTaBHBIX YpoBHHU
. /;1 HanmeHoBaHue 000pyIOBaHUS |II0JIOCAX CO CPEIHETEOMETPUYECKMMH YacToTamu, I'1i| 3BykKa,
31,5 | 63 | 125|250 | 500 | 1000|2000{4000{8000| abA
1 |ACII (5 1) 107 | 118 | 119 | 112 | 116 | 111 | 103 | 97 | 65 118
2 |Konaeprep (100 1) 88 | 95 | 100 | 103 | 107 | 107 | 107 | 103 | 96 111
3 |ACII (200 1) 103 | 127 | 125[ 123 | 129 123 |1 120 | 114 | 103 126
4 |MonoTtkoBas ApoOUIIKa 98 106 | 108 | 107 | 106 | 102 | 98 | 95 | &7 108
5 |BenTumamuda nexa 99 | 110 | 113|121 | 119|118 [ 117 | 117 | 114 126
6 |Maprenosckas neusb 300 T 97 1103|103 | 107 | 104|107 | 102 | 95 | 81 109
7 |KonmakoBas mneyn 94 | 97 | 108 | 107 | 109 | 109 | 105 | 96 | 88 113
8 |HarpearenbHas neusb 97 1100|104 | 104 | 97 | 95 | 88 | 81 | 71 107
9 |Arperat pe3ku qucra 94 | 105] 108 | 110 | 11 [ 112 | 113 | 115 114 116
10 |Cran 450, kneTsb 92 | 108 | 110 | 110 | 108 | 105 | 101 | 94 | 95 114
11 |Ygactok ¢popmoBKH 94 | 110 109|103 | 110 | 111 | 105 | 104 | 102 112
12 | Y4acTok OYMCTKU JUTHS 93 | 101|103 | 107 | 113|116 | 113 | 106 | 96 109
13 |Y4yacTtok 6eryHoB 93 | 100103 102| 97 | 90 | 88 | 85 | 79 97
14 |YyacTok mapoBbIX MEJIbHUIL 98 | 101 ] 103 | 104 | 107 | 110 | 109 | 104 | 95 112
15 |MueprmonHas pemerka O1 | 111 113 | 113 | 118 | 117 | 117 | 110 | 101 121




16 |Tepmuueckas neub 94 | 103 110| 108 | 107| 99 | 8 | 81 | 80 108
17 |Kounseptop (350 T) 96 | 103|103 | 107 | 104|107 [ 102 | 95 | 81 109
18 |MaprenoBckas neus (600 1) 99 | 102] 103 | 102 | 102 | 101 | 100 | 101 | 100 109
19 |ArperaTt npoJ0JIbHON pe3KU O1 | 115] 114 | 115| 118 | 115 ] 114 | 106 | 108 116
20 |dpo6unka JIP-10 88 | 106 ] 108 | 107 | 106 | 102 | 98 | 95 | 87 108
21 |BeHTHisLIMOHHAs KaMepa 1exa 91 110 113 121 | 119 118 | 117 | 117 | 114 126
22 |OceBoii BEHTUISTOD 88 | 97 |1 98 | 93 | 101 | 96 | 88 | 89 | 90 98
23 |BenTtuistop 06-900 83 | 951 97| 94 | 98 | 95 | 83 | 82 | 85 96
24 |Bentunsarop BYII 82 | 96| 93 | 8 | 94 | 92 | 88 | &1 | 83 99
25 |Pammanehbni Bentussitop BI-4-70| 85 | 97 | 88 | 89 | 91 | 87 | 84 | 79 | 78 96
26 |BII-4-75 87 |1 9819292939 |8 | 79| 76 97
27 |Bentunarop BKP 82 | 90| 92| 8 | 91 | 88 | 81 | 80 | 77 94
28 |BenTtuisitop BBJ] 84 | 88 | 93 |1 90 | 92 | 87 | 82 | 78 | 75 95
29 | ACII (1071) 98 1109 | 111|109 | 110|100 | 97 | 91 | 85 112
30 |beryHbl cMecHUTENbHbBIE 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 |llapoBasi MenbHUIIA 94 | 99 | 115| 117|123 | 123 | 121 | 117 | 107 121
33 |PenykTop CM-174 91 99 | 101 ] 102 | 107 | 99 | 98 | 88 | &9 112
34 [ACII (3 1) 98 | 107 | 105| 107 | 106 | 101 [ 100 | 97 | 88 108
35 |BbiOuBHas pelreTka 95 | 108 | 115 | 111 { 113 | 112 | 113 | 106 | 96 118

CH 2.2.4/2.1.8.562-96 «lllym Ha paboueM MmecTe, B MOMEMICHUAX KHUIbIX, OOMIECTBEHHBIX
3MaHUA U HAa TEPPUTOPHUHU KWIOW 3aCTPONKHUY», YCTAHABJIMBAIOT MPEACIBHO JOMYCTUMbIE YPOBHU
MOCTOSTHHOTO ITyMa, KOTOPBIA MpU ACHCTBUM Ha pabOTaIOLIEro B TeYEHHE §-4acoBOro pabodero
JTHSl HE IPUHOCUT BpeJia 310pOBbIO (Tal:. 4).
Tabnmuna 4 — IlpemenbHO AOMyCTHMBIE YPOBHU 3BYKOBOTO JaBJICHHUS, YPOBHS 3BYKa
SKBUBAJICHTHBIC YPOBHHU JIJISi OCHOBHBIX BUJIOB TPYJIOBOU NIE€ATETLHOCTH

No

/1

Bup tpynoBoii n1esaTeabHOCTH

YpoBHHM 3BYKOBOTO J1aBiieHus, 1b, B

OKTaBHBIX I10JIOCaX 4aCTOT CO

CPpCAHCTCOMCTPUICCKUMHA YaCTOTAMU, I'n

315

63

125/250{500] 1000{2000{ 4000

8000

YpoBHH
3BYKa,
nbA

TBoOpueckas 1esATeTbHOCTh, PYKOBOISIIAS
paboTa C MOBBIIIEHHBIMU TPEOOBAHHUAMH,
MPOrpaMMHUPOBAHUE, MIPETIOIaBAHKUE U
oOy4deHue

86

71

615449 45 | 42 | 40

38

50

BricokokBanuduimpoBanHas padora,
paboune MecTa B IOMEIICHHUSX [IEXOBOTO
YIPaBJICHYECKOTO armapara, B
nabopaTopHsix

93

79

70| 68|58 55| 52| 52

49

60

Paboune MecTa B mOMEIEHUAX
JMCTIETYEPCKOM CITy>KObI, KaOMHETaxX U
MIOMEIICHUAX HAOIIOICHNS 1
JTUCTAaHIIMOHHOTO YIIPABJICHHS C PEYEBOM
CBSI3BIO 10 TeNe(OHY, B TOMEIICHUAX
MacTepoB, B 3aj1ax 00paboTKH
nH(pOpMaIMY Ha BEIYUCIUTEIBHBIX
MaIIHax

96

83

7416863 60 | 57 | 55

54

65




Paboune mecra 3a mynbTamMu B KaOMHax
HaOIIOICHNS ¥ AUCTAHIIMOHHOTO

4 |ynpaBneHus 0e3 pe4eBOi CBSI3U 110 103 {91 (83| 77|70 68 | 66 | 66 | 64 75
TenedoHy, B TOMEIICHUAX J1a00paTOpuit
C IIYMHBIM 000pYIOBaHUEM

Brinonaenue Bcex BUAOB paboT (3a
UCKJIIOYEHHEM IIEPEUNCIIEHHBIX B MII. |-
5 |4) Ha OCTOSIHHBIX paboYKX MecTax B 107 9587|8278 75 | 73 | 71 | 69 80
IIPOU3BOJCTBEHHBIX IOMEIICHUAX U HA
TEPPUTOPUH IPEANIPUATUN

CHmXeHue ypoBHsS IIyMmMa, PacIpOCTPAHSIOIIErocsl MO BO3IyXy, Hauboiiee paauKaIbHO
MOXET OBITh OCYIIECTBICHO YCTPOMCTBOM Ha IyTH €ro PAacCHpPOCTPAHEHUS 3BYKOHM3OJIUPYOIIHX
nperpaa. [IpuHIMIT 3BYKOM3ONALMHU 3aKJIIOYaeTcs B TOM, 4YTO OoJsblias 4acTh Majaromieil Ha
nperpagy 3BYKOBOH PHEPrHHM OTpPaKaeTcsl W JIMIIb HE3HAUWTEIbHAs €€ 4acTb IPOHHUKAET yepe3
nperpaay. 3BYKOM3OJSIMEN Ha3blBaeTcsl ocialbieHre 3BYKOBOHM SHEpPruu NpH Ieperadye ee uepes
nperpany.

3BYKOHM30JIMPYIOIIAsi CIOCOOHOCTh MaTepualia U KOHCTPYKIIMK OLIEHUBAETCS B JleluOenax u
ompenenseTcs mo Gpopmye:

Pd’r'éi
dd
rae P, - aKycTudeckass MOIIHOCTD, Najarolias Ha nperpany, Br; Py, - akycTUYecKash MOIIHOCTbD,
MpoIIealas yepes3 nperpany, BT.

MexaHn3M nepefaud 3ByKa 4Yepe3 OrpaXKJACHHS COCTOMT B TOM, YTO 3BYKOBas BOJIHA,
najamolas Ha OrpaxJeHue, MPUBOJUT €ro B KojiebaTeabHOE ABM)KEHHE C YacTOTOW, paBHOM
4acTOTe 3BYKOBBIX KojeOaHMil. B pesynbrare orpakieHue CTAaHOBUTCS HMCTOYHHKOM 3BYKa M
M3JIy4aeT €ro B OKpyXaroulyr cpeay. KosimuecTBo mpomienmeid 3ByKOBOM 3HEPIMM pacTeT ¢
yYBEJIMYEHUEM aMIUIMTY]bl KosnebaHuid. Kpome TOro, xapakrep W 3HAUY€HHUs 3BYKOU3OJIALUU
OTpa)kJCHUs B 3HAYNTEIIbHOM CTENIEHHU 3aBUCST OT YaCTOTHI IaJAOIIETO 3BYKa.

3BYKOU30JIALMS ABYXCIONHBIX OTPaKAEHUM C BO3AYLIHBIM IIPOMEKYTKOM MEKIY CTCHKaMHU
s dexTuBHEE OMHOCIOWHON Mperpaabl PaBHOM MacChl. 3BYKOM3OJSIUS JIBOMHBIX OTPaXKICHUMN
NOMUMO (PaKTOPOB, OMNPENEIAIOMUX €€ JUIs OJHOCIOMHBIX OrpaKJeHHUH, TaKXkKe 3aBUCHT OT
TOJIIIMHBI BO3JYIIHOTO IPOMEXKYTKA M COOTHOLIEHHUS IMOBEPXHOCTHOM IUIOTHOCTH Ka)IOTO W3
OTpaXKIACHUM.

[Tonn 3ByKOMOTIJIOMIEHUEM MTOHUMAIOT CBOMCTBO MOBEPXHOCTEH yMEHBIIATh UHTEHCUBHOCTD
OTpPaKEHHBIX MMHU 3BYKOBBIX BOJH 3a CUET MpeoOpa3oBaHUS 3BYKOBOW SHEPrMH B TEIUIOBYIO.
KoadduimeHT 3BYKOMOTIOUICHHUS] XapaKTEpU3yeT IOTEPI0 SHEPTruu MPH OTPAKEHUU 3BYKOBOM
BOJIHBl OT TBEpAOH moOBEepXHOCTH. Ko3(h(UIMEHT 3BYKONOIJOMIEHUS! 3aBUCHUT OT CBOICTB
MOBEPXHOCTH, YAaCTOTHI 3ByKa U yIJia IaICHUs 3BYKOBBIX BOJIH.

Haubonee pacripocTpaHEHHBIMU 3BYKOTIOTJIONIAIONIMMH MaTepHajJaMH SBJISIFOTCS TOPHCTHIE
BOJIOKHUCTBIE M3JIeNIMsS M MaTepuajbl, 3aKpbIThIE CO CTOPOHBI MOMENIEHHUs NephOoprUpOBAHHBIMU
HKpaHaMHM, KOTOpBIE 3aIlMIIAI0T 3BYKONOIIONIAOIINNA MaTepUal OT MEXaHUUECKUX TIOBPEXKACHUN U
o0ecrieunBalOT yJIOBJIETBOPUTEIbHBIA JI€KOPATUBHBIN BHUA. ToJNIIMHA 3BYKOMOIJIOMIAOLIETO
Mmatepuana coctasiger 50...100 mm.

3BYKOIOTJIONIAIONINE OOJMIIOBKA OOBIYHO pa3MeEIIaloT Ha MOTOJIKe M cTeHax. [lmomanb
o0pabaTbIBaeMOil MOBEPXHOCTH Ul JOCTHXKEHHMS MAKCUMAaJbHO BO3MOXKHOTO 3(deKTa JOKHA
cocTtaBiaTh He MeHee 60 % oOmieit tuiomaan moBepxHocTe. [Ipn HEOOXOMUMOCTH CHUKEHUS
IIymMa MPEeUMYIIECTBEHHO B O0JIACTM HHU3KUX YacTOT 3BYKOIOTJIONIAIONINE MaTepHallbl CIEIyeT
pacnosiarate Ha pacctosHuH 100... 150 MM OT OBEPXHOCTH CTEH, OCTABIISAA MEXAY MOTOJKOM H
CTEHOM BO3YIIHBIN 3a30D.



Pacuer 3ByKOM30/IMPYIOLIIHX YCTPOMCTB
3BYKOM3OJIAIMS OIpakJeHUN (CTEH, KOKYXOB, SKPaHOB) JI0JDKHA 00ecrieuynBaTh CHUXKEHUE
IryMa Ha pabouux MecTax J0 ypOBHEH, TOMyCTUMBIX IO HOpMaM, BO BCEX OKTaBHBIX I10JIOCAX CO
CpEHEreOMETPUUECKUMHU YacToTaMH. TpeOyemasi 3BYKOM3OJALUS Ry, pacCUMTHIBAETCS OTIEIBHO
JUISL KaKJ10M KOHCTPYKIMM TNOMEILIEHHsS (CTEHbI, OKHA, NMEPEKPBITUS W Ap.) U I KaKIOW H3
YKa3aHHbBIX OKTABHBIX MOJIOC MO CIAEAYIOMINM HopMyIaMm:
- IpY IPOHUKHOBEHMUH LIIyMa U3 OJHOTO IOMEUIEHUSI B Ipyroe:

R,=L-101gA+101gS— +101gd; (7)
Léiid’
- IpY IPOHUKHOBEHHUH IIIyMa C MPUJIEralolIe TEPPUTOPUH B IIOMELICHUE:
R, ,=L-101gA+101gS— +101gd+6; (8)
Lﬁid’
- IIp¥ IIPOHUKHOBCHUH NIyMa M3 MIOMCIICHNS Ha MPHJICTAIOILYI0 TCPPUTOPHIO:
R.,=L +10lg S -15lg r — L, +10lg d-11; 9)
- IIp¥ UCHOJb30BAHMH 3BYKON30JIMPYIOIINX KOXKYXOB:
R,=L—L, —10lga+5, (10)

rae L - okTaBHBIA YPOBEHb 3ByKOBOI'O JIABJICHUS B ITIOMELICHUH, Ab; B - IOCTOSHHAS 3alIMIIa€MOT0
OT IIyMa MOMEIIEH s, M’ S - IUIOIAqb OrPAKAAIOIIEH KOHCTPYKIIMH, YePE3 KOTOPYIO MPOHUKAET
IIyM B MOMEIEHHE, M’ L - JONYCTUMBIA OKTABHBI yPOBEHb 3BYKOBOIO JaBIEHHS B
3alIMIIaeMOM NOMeIeHuH, 1b; # - oblee Ynuciio orpaXaarwX KOHCTPYKIUN UK X 3JIEMEHTOB,
yepe3 KOTOpblE€ NPOHUKAET IIyM (KOJIMYECTBO CTEH, OKOH, JBepeH); 7r- pacCTOSHUE OT
OrpaXkiarouiel KOHCTPYKIHMM JI0 MCTOYHMKA IIyMmMa; 0O- KOI(PQPHUIMEHT 3BYKONOIJIOMICHUS
BHYTpPEHHHUX MOBepxHOCcTel Koxyxa (o = 0,5...0,7).
[TocTosiHHAs moMeleHHs B B OKTaBHBIX I10JIOCAX YACTOT onpezesnsercs no Gopmyie:

B = Biooopt (11)
rae Biow - NOCTOsIHHAs NOMEUIEHMsI Ha cpenHereomerpuueckoil yacrore 1000 I'n, onpenensemas
no Tabna. 5 B 3aBUCUMOCTH OT oObeMa J W Tuma MOMEMIEHHUs; |l - YaCTOTHBIH MHOXHTEIb,
ornpeenseMslii mo tabi. 6.

Ta6mmia 5 — OnpeneneHne NOCTOSHHON MOMEIICHUS

OnvcaHue TTOMEIeHUS B1ooo

C HEOOJBIINM YHCIIOM JIoaen (MeTayTyprudeckoe IIPOU3BOJICTBO, V0
METAJITI000padaTHIBAIOIIUE 11eXa, MAIIMHHBIC 3aJIbI U T. 11.)

C keCcTKOU MeOelbl0 U OOJBIINM YWCIOM JIFOIEH WM C HEOOJIBIIMM YHUCIIOM JIFOAEH U

. V10
MSITKOW MeOenbio (1aboparopun, KaOMHETHI, 1epeBO0OpadaThIBAIONIUE IIEXHU U T. 11.)

C 06onbIIMM YHUCIIOM JIFOJIeH U MATKOM MeOenbio (KOHCTPYKTOPCKUE OI0po, ayAuTOpUU 76
y4eOHBIX 3aBEJICHHIA, ONIEpATOPCKUE U T.I1.)

ITomenieHus co 3ByKOIOIIONIat0IIe 00JMIIOBKOM MOTOJIKA U YaCTU CTEH V1,5

Ta6n1/1ua 6 — 3HaueHHsT YaCTOTHOI'O MHOKHUTES |8

O6bem OKTaBHBIE MOJIOCHI YACTOT CO CPEIHET€OMETPUUECKUMH YaCTOTaMH, 't
TNOMEIIEHHUs, M* 31,5 63 125 250 500 1000 | 2000 | 4000 8000
Menee 200 0,82 0,8 0,75 0,7 0,8 1,0 1,4 1,8 2,5
200... 1000 0,67 0,65 0,62 0,64 0,75 1,0 1,5 2,4 4,2
bosee 1000 0,52 0,5 0,5 0,55 0,7 1,0 1,6 3,0 6,0

3BYKOU3OJISIMS CIUIOMIHOW Tperpaasl yMEHbIIAETCSl NMPU HAJIMYMKM B HEH OKOHHBIX H
JIBEPHBIX IMPOEMOB U OIPEACIISIETCS KaK:

R =101g[1+ (S, / S, )(10%* ") _1], (12)
rae R. , R, - 3BYKOM30JI5IIMsSI COOTBETCTBEHHO TJTyXOWM YaCTH CTEHBbl M OKHA WJIM JABEPHIO B JTAHHOU
OKTaBHOM MOJIOCE YacToT, Ab; S, - mIomans OKHa MM IBEPH, M*; S. - MIIOIANb CTEHbI, BKIIOYas
OKHO WA JIBEPH, M.

Bo3moxkHOE  CHIKEHHE  3BYKOM3OJSIHMH  HEOOXOJUMO  yUMUTHIBAaTh TMPH  pacyere




3BYKOM30JIMPYIOLIUX YCTPOHCTB IMyTeM YBEIHUEHHsI TPeOyeMOi 3BYKOM3OJISAILMU Ha 3Ty BETUUHHY.
OnpenenstoT TONIMHY MaTepuaiga OIHOCIOWHOTO OrpaXkAEHUs /A Uil MaKCHUMAallbHOTO
3Ha4YeHUs TpeOyeMoil 3ByKOU30JIALUH 110 popmyIie:
R, =20 1gph + 20 lgf- 47,5, (13)
rzie f - 4acToTa 3ByKa, COOTBETCTBYIOIIAs MaKCUMaJIbHOMY 3HAUE€HUIO TpeOyeMOoil 3BYKOU3OJIALHH,
p — IUNIOTHOCTH MaTepHala 3ByKOU3O0JISAINH, KI/M’.

Pacuer 3ByKOnoriomarmmux ycrpoicTs

CHKeHe 1IymMa 3ByKOIMOIVIOMIAIOIIMM MaTepUaIioM OMPEIEIISETCs 110

dopmyre:
AL = 101g 2V (14)
Ay
re B - mMoCTOsSTHHAS TIOMEIICHHsI 10 00pa0OTKH 3BYKOIMOTIIOMIAIONIUM MaTepUAIIOM, OIpeIesSeTCs
mo ¢opmyne (5.11); By - TIOCTOSHHAasE TOMEIIEHUS TIOCIE€ OOpaOOTKHM TTOMEIICHHS

3BYKOIOTJIOLIAIOIIUM MaTepHalioM; Y U ¥ - Ko3dduuuentsr auddysnoctu 1o u nocine o0paboTku

MOMEILEHUS, OTpeiesieMble o puc. 1.
B 1abn. 8 npeacrannensl K03()(UIIMEHTHI 3BYKOIOTJIONICHUsT Hanboee pacrpocTpaHeHHbIX
3BYKOINOTITIOLIAIOIINX MaTepUAIIOB.
Tabmuua 8 — KoadduuneHT 3ByKonoryionieHus pa3nuyHbIX MaTepHUaIOB.

Marepuan, uzzenue, KOHCTPYKIIHS, Koo dunmeHT 3ByKONOTIIOMEHHS Ologs TIPH
Ne A3MEDBI Tommm N o
H/H p p HA. MM CPCAHCTCOMECTPHUICCKOU YaCTOTC OKTABHOM I10JIOCHI
’ 31 | 63 | 125 250 | 500 [1000]2000]4000]8000
| et mapiu TIA/O ¢ mecksosmoit |0 16 51105 10.03]0.17| 0,68 | 0.98 | 0.86 | 0.45 | 0,20
nepoparmeii pazmepom 500x500 Mm
2 |Tlnwrer mapku 1A - C 20 |0,01[0,02]0,05]0,43]0,08]0.90[0,79[0,45 0,19
3 ﬁ‘;‘;ﬁfaﬂommme arycTireckie 20 |0,15/0,02|0,05|0,210,66|0,91]0,95|0,89|0,70
4 | AKyCTHYECKHE TITUTHI « AKMUHHT 20 0,15/0,02(0,11]0,30(0,85|0,90]|0,78|0,73]0,59
5 |AkycTuueckue minTbl «AKMUTPaH 20 0,15(10,02(0,11]10,30(0,85]0,90]|0,78 0,78 | 0,59
¢ Hlmnra ATTI rumncosas ¢ y 20 10,01]003]0,09]0.26|0.54]094|0,67|040|0,39
3aIIOJIHCHUCM U3 MI/IHCpaJ'IBHOI/I BaThI
7 |MuHepanoBaTHas 1mTa 60 0,01/0,01{0,3110,70(0,95|1,00]0,690,50|0,30
8 | Crexnotkans Trima J-01 60 |0,05]0,10]0,31]0,70]0,95[0,69[0,590,50]0,30
9 |CranbHoii BoiIOK 30 |0,15]0,30]0,35]0,36]0,40[0,50[0,75 0,70 | 0,68
10 | TIpoceyHo-BBITSXKHOM JIUCT 2 0,201 0,30(0,3510,36(0,40| 0,50 0,7510,70] 0,68
11 |TIpoceyHo-BBITSXKHOM JIUCT 60 0,1510,25(0,30]0,35(0,45| 0,801 0,85(0,96| 0,95
12 | CynepToHKOe CTEKITOBONIOKHO 100 ]0,10]0,15|0,47]1,00] 1,00] 1,00] 1,00 | 1,00 | 0,96
3 [ HncoBas T, nephopar mo 6 |0,02]0,03]|042]082]081]0,69|0,58]0,59]0,58
KBaJpaTy
14 | HIPOCEHHO-BEITKHOH JIHCT, 2 1035]0,50{0,93|1,00(1,00|1,00{1,00|1,00|1,00
nepdoparmst 74 %
15 E;Ifg;‘;p“p”a“a" ATIOMHUHHCBAA 25 10,10/0,12]0,23]0,90|1,00|1,00|0,97 | 0,97 | 0,92
16 |IIpommBHbie MuHepasioBataeie matel| 100 | 0,10]0,10(0,35(0,75]1,00]0,95(0,90|0,92] 0,95
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Pucynok 1 — 3aBucumocts ko3¢ dunirenta 1upPy3HOCTH ¥ OT MOCTOSHHON NoMelleHust B
Y TUIOILAHU OTPaXACHUS Sorp

[TocTostHHAS TIOMEIICHHS ITOC)Ie 00PaO0OTKH 3BYKOIOTIIOMIAIOIINM MAaTEPHAIOM OIPEICIISIOT
o hopMmyIie: , .
hopmy . R+AR
4 = , (15)
! 1—0(1
rae A - CyMMapHOE 3BYKOIOIJIONIEHHME OrPaKIAIOIIMX KOHCTPYKIHUM, M’, ONpENesIeTcs II0
bopmyre:
R=a (S —Suw ) > (16)
rae o - cpeAHui Ko UIMEHT 3BYKOMOTIIOMIEHUS! OTPAKIAIONINX KOHCTPYKIUH; Sorp M Sosn -
TUTOIIA/TA OTPAKIAIOIINX U 3BYKOTIOTJIONIAIOIINX KOHCTPYKIIHIA, OTIPEACIIIEMBbIH 110 hopMyIie:

A S a7
o= 9
ATS,, +1
AA - 3BYKOMOTJIOIICHHE 3BYKOMOTIOMIAIONIUX KOHCTPYKITHIA:
AA = Ologn Soﬁn- (18)
3HaueHuss KOXPQPUIUEHTA Oosx MPEACTaBICHBl B Tabm. 26; o, - kodhdummueHt

3BYKOIIOTJIOUICHHS TOMEIIEHUSI CO 3BYKOIOTJIOUIAIOIIMMHU KOHCTPYKLHUSMHU, PAacCCUUTHIBACTCS I10
bopmyre:
a1 = (AR + R)/ Sy (19)

Bonpocs! n 3aganus:

ba3oBblii ypoBeHb
3aganue 1. «Pacuer ypoBHSI IIyMa B KWJIOH 3aCTPOKe»

Onpenenuth ypoBEeHb 3ByKa B pacueTHOM Touke (IJIOMIAJKa JUIS OTIbIXa B JKHIJIOH

3aCTpOMKE) OT UCTOYHHUKA IITyMa — aBTOTPAHCIIOPTA, IBUKYILETOCS MO YINYHONH MarucTpaiy.
Iopsinok BbINOJHEHUS PA0OTHI

1. O3HaKOMHUTBCS ¢ METOJMKON pacyera
2. BpIOpaTh M 3amucaTh B OTYET UCXOJIHBIC JaHHBIE BapuaHTa (cM. Tab. 2)
3. B cooTBeTcTBUU C JaHHBIMU BapUaHTa OIpPENEIUTh CHIYKEHUE YPOBHS 3BYKa B paCUETHON TOUKE
U, 3Has ypOBEHb 3ByKa OT aBTOTpaHCIOpTa (MCTOYHHUK IIyma), o dopmyrie (1) HallTH ypoBeHb
3BYKa B XKWJION 3aCTPOMKE.
4. OnpenenuB ypoBEHb 3ByKa B JKWJIOW 3aCTpPOMKE, CHENaTh BBIBOJ O COOTBETCTBMM PACHETHBIX
JAHHBIX JOIYCTUMBIM HOpMaM.



5. Iloanucarts OTYET U CIATh MMperoaaBaTelito.

Tabmuma 2 — BapuanTsl 3ananmii. «Pacder ypoBHS nryMa B )KHIION 3aCTPOIKE)

Bapuant Paccrostaue no Pa3Hocts qnH Tommmaa YpoBeHb
pacyeTHOM TOUKM | IyTel 3ByKOBOro | (IUIMpPHUHA) 30aHUS 3BYyKa OT
Fn s M ny4a d, M W, m HMCTOYHHKA

L, ., niba
1 70 5 10 70
2 80 10 10 70
3 85 15 12 70
4 90 20 12 70
5 100 30 14 70
6 105 50 14 75
7 110 60 16 75
8 115 5 16 75
9 125 10 18 75
10 135 15 18 75
11 60 20 10 80
12 65 30 10 80
13 75 50 12 80
14 80 60 12 80
15 100 5 14 80
16 95 10 14 85
17 105 15 16 85
18 110 20 16 85
19 115 30 18 85
20 120 50 18 85
21 65 60 10 90
22 70 5 10 90
23 80 10 12 90
24 85 15 12 90
25 95 20 14 90
26 100 30 14 70
27 110 50 16 70
28 115 60 16 70
29 120 5 18 70
30 125 10 18 70

3aganue 2. «Pacuer 3ByKOM30IUPYIOLIUX YCTPOHCTB)
PaccuuTarh TONIUHY 3ByKOM30JIMPYIOLIUX Iperpas, o0ecreunBaroneil CHIKEeHUe IIyMa Ha
pabodem mMecTe 10 JOITyCTUMBIX BEJTHYHUH.
Ilopsinok BbINOJHEHHsI PadOTHI

1. O3HaKOMUTBCS C METOAMKON pacyera
2. BwiOpaTh u 3amucath B OTYET UCXOHBIC JIaHHBIE BapuaHTa (CM. Tab. 7)
3. B cOOTBETCTBMH C JaHHBIMU BapHaHTa ONPEIEIUTh TPEOyEeMyI0 3BYKOU3OIALIUIO JJIs 331aHHOTO
pabouero mecra.
4. Onpenenuts TOJNMHY 3BYKOU30IMPYIOLIEH Nperpaabl A 3aJaHHbIX YCIOBUIL.
5. [Toanucats OTYET U CAATH MPENOIABATEIIO.
Tabnuua 7 — BapuanTsl 3aanuii. «PacdeT 3ByKOU30JIMPYIOLIMX YCTPOUCTBY»

| No| Ucrounmk | Pasmepnr | Xapaxkrep | Marepuan | Hnortrocts | INpumeuanne




Bap

nryma

H30JIMPYEMOTO
TIOMCIICHHUS, M

U30JIMPYEMOrO
IIOMEUICHUS

KOHCTPYKLIAU

MaTepuana
r/em?




1 2 3 4 5 6 7
1 | Yuacrok JICII 36x18x6 JlaGopatopust Kuprning 1,6
2 |Komseprop R4 18x8 ITpousBoacteenHoe | XKene3obero 2.6
MIOMEUICHNE H
AJIMUHHCTpaTHBHBIE P
3 |ACII (200 1) 18x6x6 - Kupnu 1,6 OkHa S=3Mm
MonoTtkoBas Hamaane
4 24x12x6 Omnepartopckas Kupnnu 1,6 JIBEpU
JIPOOHITKA _ 2
S=4wm
BenTunsimuonna
S ITpousBonacTBenHoe | XKenezobero
5 32x24x8 2,6
KOHBEPTOPHOT'O MOMeIleHUe H
exa
MapreHoBckas
6 newn (300 7) 18x9x6 JIabopatopus Kuprny 1,6
7 KonmakoBas 38x21%9 [IpouzBoacTBEHHOE Kupr 1.6
neyb MOMEITIeHHE
3 HarpeBarenphas 18x0%6 Hucneruepckas Kiprnu 1.6 O_KHO i
neyb ciyx0a S=6m
9 |P 8x6x4 | I K e | OxmoS=w
€3Ka JIucTa X6X YJIBT yTIpaBJICHUS pIuy , 1Beps S =2 M2
10 | Cran 450 15%6x6 KaGua Kuprny 1,6 | OxHoS=4w
HaOIIOIEHUS
1 VYyacTtok 18x0%6 Konctpykropckoe Kuprina 1.6
dbopMOBKH 010po
12 VYuyacTtok 2 1%9%6 [TpousBoacTeennoe | JKenezobero 2.6
OYHCTKH JIUTHS MIOMENICHNE H
VYyactok Jucneruepckas 0.2
13 Geryson 38x18x8 cyx6a Kupnuu 1,6 OkHO S=8 ™M
VYyacrok
14 | mapobix 1264 Koncrpykropckoe | XKenezobero 2.6
Oropo H
MEJIbHUI]
15 Wneprmonnas 9566 AIMUHUCTpAaTHBHOE Kyprma 1.6 Jlseps S =3 v
pelieTka MIOMEUICHHE
16 Tepmuueckas 21x12x8 [TpousBoacTeenHoe | JXKenezobero 2.6
neyb IIOMEUICHNE H
KonsepropHslii Hapysxere 3aBozcKas Kenezobero Oxna S =120
17 ox CTEHBI: TEDDHTODISL u 2,6 )
B 68x21x10 PPHTOp M
18 51\21}(1(])355:}? 350 T 21x9%6 [lynbT ynipaBnenus Kupnu 1,6 OxkHo S= 12 M
19 [ ACIT (200 T) 12x9x6 JlaGoparopust Kuprma 1,6
20 MapTteHoBckast 15656 Hucneryepckas Kenezobero 2.6
nedb (600 T) ciryx0a H
Arperar Ka6
21 |pomosbHOMI 21x9x6 abra Kupriny 1,6 OxkHo S = 6 M’
HaOTFOICHUS
PE3KH
22 | Yuactok 12x9%4 JIabopatopus Kuprnu 1,6
npobnenus JP-

10




BentwisanronHa
273 |7 36x18%9 [IpouzBonacteennoe | XKenezobeto 2.6
KOHBEPTOPHOTO MIOMELIECHNE H
1exa
24 | Arperat pe3ku 18x12x8 Hucneruepckas Kupnnu 1,6 Oxro g =20
M
JBepp S =3 M
25 | ACII-5 21x18x8 JIabopatopus Kupra 1,6 Y OKHO S =4
2
KonsepropHslii Hapysxere 3aBozcKas Kenezobero Oxkna S = 140
26 ox CTEHBI: TEDDHTODISL u 2,6 )
B 100x22x12 PPHTOp M
7 Konmakosas 1566 Hucneruepckas | XKenesobeto 2.6
neyb ciryx0a H
73 HarpeBarenphas 23%10x8 [TpousBoacteennoe | JKenezobero 2.6
neyb IIOMEIICHNE H
29 |Peska mmicta 21x9x6 Kabuia Kupri 1,6 |OknoS=8m
HaOJI0ACHUS
30 | Cran 450 36x28x8 ITpousBoacteenHoe | Xene3obero 26
MIOMENICHNE H

IToBbIlICHHBI YPOBEHB

W=

3ananmue 1. «Pacyer 3ByKONOIJIOMAKIIMNX YCTPOMCTBY
OHpeI[eHI/ITB CHMXXCHHEC IIyMa B HNPOU3BOJACTBCHHBLIX NOMCHICHUAX IMPU HWCIOJB30BAHUN
3BYKOIIOTJIOLIAIOIINX MaTepUaIoOB B 3a/IaHHBIX YCIOBHSIX.

O3HaKOMUTBCS C METOAUKOM pacyeTa
Br16path u 3anucaTh B OTYET UCXOIHBIC JaHHBIC BapraHTa (cM. Tadi. 10)
. OmpenensioT 3HAYCHUS BCEX COCTABIAIOIIMX CHIDKEHHS myma mno ¢gopmynam (14) - (19) u

MOCJIEI0BATENIbHO 3aHOCST UX B Ta0IM. 9.
4. Jenarot BbIBOA 00 3(h(heKTUBHOCTH 3BYKOMOTJIOMIAOIINX YCTPOICTB.
5. TloanucaTe OTYET M CAATH MPENOAABATEIIO.

Tabmuma 9

— Pacuer

3BYKOIIOTJIOIIAOIIMM MaTCpUaJIOM

CHMKCHUA

OKTaBHBIX

HOpH}IOK BbIINOJTHCHU A paﬁoTbI

YPOBHEMN

3BYKOBOI'O

JaBJICHUA

CpeﬂHGFCOMeTpI/I‘IeCKI/IC YaCTOThI OKTaBHBIX ITOJIOC, I'

Ne n/n Bemrmna 31,5 | 63 [125]250]500] 1000 | 2000 [ 4000 | 8000
1 [Biooo
2 |p(tabn. 5.6)
3 |Bu= Biooon
4 |B/Sorp
5 |y (puc.5.)
6  |0Oosx (TAOI. 5.8)
7 AA = Oogn S06J'I
8 |a=(/S,)/N(A/S; +1)
9 R=a (Siaa = S )
10 | a, = (AR + R)/ Sy,
11 |4i=R+AR) /(1- )
12 Bl/Sorp
13 |9,
14 | AL = 10Ig[( B,y1) /(A )]




Ta6mmma 10 - Bapuante! 3aganuii. «PacdeT 3ByKOIOTIIONIAOIINX YCTPOHCTBY

No Bap. Pa3mepbl Tpor3BOACTBEHHOTO .
(MCTOUHUK TIOMEILHHS, M IImomans ) 3BYKOMNOTJIOMAKOIINNA MaTepral
uryma) Timna Muprma Biicora OOJIMIIOBKH, M (cm. Ne /mm B Tab1. 5.8)
1 2 3 4 5 6
1 84 18 6,2 2400 1
2 96 21 7,0 2700 2
3 75 18 6,2 2048 3
4 60 12 5,0 1048 4
5 84 24 7,8 2200 5
6 100 18 6,0 2600 6
7 120 21 8,5 3100 7
8 105 18 10,0 3200 8
9 85 12 6,0 1902 9
10 60 12 6,0 1300 10
11 150 30 12,0 4010 11
12 50 12 4,5 1450 12
13 45 12 4,5 1200 13
14 140 30 10,0 3200 14
15 130 18 8,5 2500 15
16 125 24 9,0 2805 16
17 120 24 8,0 3300 2
18 400 18 7,0 3200 4
19 90 18 6,0 2600 6
20 85 18 5,0 3000 8
21 100 24 6,5 2900 10
22 130 30 10 4200 12
23 110 16 10 2100 10
24 100 18 8,2 2500 12
25 130 24 12 3800 10
26 200 30 10 4000 5
27 110 16 10 2100 6
28 125 24 9,0 2805 7
29 120 24 8,0 3300 8
30 400 18 7,0 3200 9

Cnucok JIUTEpaTyphbl, peKOMEHIYyeMbIi K HCMOJIb30BAHUIO 10 JAHHOI TeMe
OcHoBHasi TuTepaTypa:
1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HENEATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - Capatos : Aii [1u Op Menua,
2018.
- 122 c. - Knura Haxomutcs B 6azoBoi Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
AK3EMILISIPOB HEOTPAHUUYEHO
2. Coxouos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIBHOCTH MTPH

HKCIUTyaTaIll CUCTEM U COOPY>KEHUI BOJOCHAOKEHUS U BOJIOOTBEICHHS DIEKTPOHHBIN pecype
: YuebHoe nmocobwue / JI. 1. Cokono.. - be3omacHOCTh KU3HEACSITEIIBHOCTH TIPH DKCILTyaTalluH



CHCTEM M COOpYXEeHUH BojocHabxeHus u Bogoorsenenns,2023-09-10. - Mocksa : Uudpa-
Wnxenepus, 2018. - 136 c. - Kuura Haxoaurcs B npemuyM-Bepcun DbC [IPR BOOKS. - ISBN 978-
5-9729-0247-7, 5K3eMILIsIpOB HEOTPAHUYEHO

JlonoiHUTeIbHASI JIUTepaTypa:

1. beno, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM M 3alMTa OKpPYXKArOIIEH Cpesl
(TexHocepHas OezonmacHocTh) : yueOHHK / C.B. benos. - M. : ¥Opaiir, 2012. - 682 c. -
(baxanaBp. ba3zoBblil kypc). - Ha yueOnuke rpug: Pex.MO. - bubnuorp.: c¢. 682. - ISBN
978-5-9916-1836-6, sx3emmsipoB 1

2. Dkonorus ¥ 0€30MaCHOCTh KU3HEAEATENbHOCTH : y4el. mocodue s By30B / [KpuBomensn /. A.,

Mypasgeii JI. A., PoeBa H. H. u ap.] ; mox pexn. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : ui.
- bubmuorp.: B texcte. - ISBN 5-238-00139-8, sx3eMIUIIpoB HEOTPAaHUUEHO
HNuTepHeT-pecypebl:

1 http://window.edu.ru/ — eaMHOE OKHO AOCTYIIa K 00pa30BaTEILHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcureTckas OUOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTAJIOT aCCOIMAIINN MICKTPOHHBIX OUOINOTEK
y4eOHbIX 3aBefieHnit u opranuzaiuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe

TEMA 4. 3AIIIUTA HACEJIEHUSI U TEPPUTOPUM OT YPE3BBIYAMHBIX
CUTYAIIUHA

ITPAKTUYECKOE 3AHSATHE 8. INNTAHUPOBAHHUE U OPTAHU3ALIMOHHBIE
BOITPOCHI BBITIOJTHEHUA DBAKYAIIMOHHBIX MEPOIIPUSITHT.

Leanb 3aHATHSI: HAYYUTHCS YETKO, JCHCTBOBATH IPH HBAKyallMd W YMETh BBINOJHSATH
pacueTbl HeOOXOAMMBIX JaHHBIX Ha 3BAKyallUIO U Ul XKU3HE0OeCieueH s BO BpeMs Upe3BbIUaiHbIX
CUTYaIHil.

3HaHusA U yMeHus, NpuodpeTaemMble CTYEHTOM B pe3y/ibTaTe 0CBOCHUSI TeMbl
3HaTBh: OCHOBBI OE30MACHOCTH KU3HEACITENbHOCTH, TeJIe(OHBI CYkKO criaceHus
YMerh: OKa3aTh NEPBYIO MOMOIIb B YPE3BbIUANHBIX CUTYAINSIX, CO3AaBaTh OE30MaCHbIC YCIOBHS
peanu3anuy npopeccuoHaIbHOM e TeNbHOCTH HanmeHoBanue (GOPMUPYEMBIX KOMITCTECHIMH

Baangern: IMPAKTUYCCKUM OIIBITOM IMOAACPIKAHUSA 0e30macHBIX YCJ'IOBI/Iﬁ KUBHEACATCIBHOCTU

Kog dopmynpoBka

VK-8 Crioco6eH co3aaBaTh U MOAIEPKUBAThH B TIOBCEAHEBHOM KU3HU U B
npo(hecCHOHATBHON IESTENbHOCTH O0e30IaCHBIE YCIOBHS KU3HEACATEIbHOCTH IS
COXpaHEHUs IPUPOJHOH cpelibl, 0OeceyeHns! yCTOHUMBOrO pa3BUTHs O0IIECTBA,
B TOM YHMCIIE P YTPO3€ U BOSHUKHOBEHNUH YPE3BBIYANHBIX CH

Wzydenne xynpTypsl Oe3omacHOro moBeaeHus B ycnoBusax YC u opraHuzaus 3BaKyaluu
HacCJICHUA B lIpe3BI:I‘laI\/’IHOI\/'I CUTyallunu ABJIACTCSA BECbMa aKTyaﬂbHOfI TeMOU I KaXXa0ro
YCJIOBCKaA.

Teopernyeckas 4acrb



B ycnoBusX CTaHOBJEHHsSI PBIHOYHON SKOHOMHMKH, COIMANBHOM U  TMOJIUTUYECKOM
HECTaOMIBHOCTH PE3KO BO3POCIIa OMACHOCTh BOSHUKHOBEHHUS TEXHOTCHHBIX aBaphid, KaracTpod, a
TaK K€ TEPPOPUCTHUECKHUX aKTOB, KOTOPBIE MPUBOAAT K BOZHUKHOBEHHUIO UPE3BBIYANHBIX CUTYaIIUi
HO).

ABapusi - OMacHOE€ TEXHOTE€HHOE IMPOUCIIECTBHE CO3Jaroliee Ha OOBEKTe, OIMpelelIeHHON
TEPPUTOPUU WM aKBAaTOPUHU YTPO3Y KU3HU WU 3AOPOBBIO JIIOJACH M NMPHUBOMAIIEE K Pa3pyILICHUIO
3[IaHUi, COOpYKEHU, 000PYAOBaHUS U TPAHCTIOPTA, HAPYIIEHUIO MPOU3BOJICTBEHHOTO MpoIiecca, a
TaK k€ K HaHeCeHUIo ymiepOa okpy»katotei npupoanoit cpene (COCT P 22.0.05-94).

Karactpoda - mpouciiecTBie B TEXHHUYECKOH cHCTEME, COMPOBOXKIAIOIIEECS THOENbIO WU
npornaxken 6e3 BECTH JIFOICH.

B pesynbpTate akTUBHOTO BO3/CWCTBUS YENOBEKA HA Cpely OOMTaHUs M3MEHWINUCH Onochepa
Y TIPOMCXOJAIINE B HEW MPOLIECCHI, YTO BBI3BIBAET CTHUXUUHBIE OEICTBUS, HEOOBIUAHO MOIIHBIE
HABOJIHEHUS, yparaHbl, ONOJ3HU JaKe B TeX pailoHax, I7ie UX paHee HUKOTr1a He ObLIO.

Kaxk mokaseiBatot coObiTust 11 centsaops 2002r. 8 CHIA, opyaueM TEppOPHUCTOB MOKET OBITh
HE TOJIBKO SIJICPHOE, XUMHUYECKOe M OaKTEPHOIOTHYECKOE OPY)KHE, HO M OOBIYHBIC TPAKIAHCKUE
camorneTsl. B Takux ycnoBusix oco0oe 3HaueHHne npruoOpeTaeT npoQuiiakTuKa, IPOrHO3UPOBAHNE U
muksuaanus YC. [lockonbky TouHOE BpeMsi Bo3HUKHOBeHMsI YC, Kak MpaBUiIO, HEBO3MOXKHO WIIH
OUYeHb TPYIHO Ipe/cKa3aTh, HEOOXOAUMO 3a0JIarOBPEMEHHO MPUTOTOBUTH HAacENeHUE K 3alluTe U
pabotam no sukBuaanuu YC.

[Ton nukBHUAAIMEe Ype3BbIUaWHON CUTyallMM MOHUMAIOT MPOBEIECHUE B 30HE YPE3BBIYANHOMN
CUTyaIlMU W MPWIETAIOMNUX K HEH pailloHax BCeX BUJOB Pa3BEIKU M HEOTIOXKHBIX PabOT, a Takke
OpraHM3aIfI0 >KU3HEe0OecIeueH s MOCTPaAaBILero HaceNeHUsI U JIMYHOTO COCTaBa JIMKBHIATOPOB
(I'OCT P 22.0.2-94).

3abnaroBpeMeHHas MOJArOTOBKA K JIMKBUAALMU TOCIEACTBUN aBapuil — OJMH M3 OCHOBHBIX
MPUHIIATIOB 3alllUThl HACEJICHHS W MPOU3BOJCTBEHHBIX OOBEKTOB. UeM OoJbIle MPOBEACHO
MOJITOTOBUTENBHBIX MEPONPUSTHII O MOMeHTa BO3HUKHOBeHHs YC U BhIlIE UX KauyecTBO, TEM
nerde Oy/eT pemaTh 3aJa4u 3alUThl HACEICHUS U MPEANPUATHS TPy Bo3HUKHOBeHUHN UC.

Bonpocsl u 3axanus:
ba3oBblii ypoBeHb

3aganue K padoTe: 10 MPUBEACHHON METOIMKHU IPOU3BECTH PACUEThl HEOOXOTUMBIX TaHHBIX HA
ABAKYaIMIO U JIJIS )KU3HEOOECTIEYSHHS COTIIACHO UCXOAHBIM JTAHHBIM TaOIUIIbI 1.
Tabmumna 1 — McxoaHble JaHHBIE IS pacueTa
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1 8 15 1500 | 9o 40hmm | 119 O0sgmm | 100 15 2200 JInA3
2| 12 10 2500 | 12a 35mmm | 149. 10Mmm 42 8 344 [1A3
3 7 50 700 62 20mer | 109 O0sem | 150 17 2600 KPA3
4| 14 5 10000 | 209 08mrm | 209. 20mmm | 100 12 978 KAMA3
5 9 2 8000 | 14w 58mmm | 16m. 00mmE 289 17 3707 Lapyc
6] 17 4 870 | 159 19mrm | 189. 21amm 71 10 761 Hxapve
7 4 2 1200 | 20w 00mrm | 229. 25hmm 85 6 450 I1A3
] 5 3 1500 | 10w 36mmm | 109 57avmm 67 14 2016 JIrA3
9 2 1 600 | 16w 45mm | 199. 37vmn 19 7 159 I1A3
10] 9 5 560 29 30wmr | 39 20Mmn 29 4 289 TA3-53
11] 6 2 2000 | 5w 00mmm | 69 15MmER 20 12 635 KAMA3
12] § 1 1800 | 1lm 34smm | 119 Sdsmm 82 13 2125 Hrapyc
13| 7 2 3000 | 14w 00w | 169. 20MmmH 56 15 928 JIrA3
14| 25 5 2000 | 219 O5umm | 229 10vm= 45 12 2435 Hxapyc
15| 14 6 3100 | 17a 45ym | 189, 535hmm 43 5 1023 KPA3
16| 9 1 4500 | 129 28ypm | 149. 58nmm 26 6 315 ITA3
17] 8 3 3200 | 17= 05mem | 189 25Mmm 31 4 231 Hxapyc
18] 12 2 9800 | 9u. 06mmm | 1lu. 35:mm 34 6 1026 Hxapyc
19] 3 2 3000 | 10w 27mmm | 11 O0Mmm 25 15 720 KPA3
20| 5 3 4000 | 13q. 56mmm | 157 46nmuE 45 9 509 Hxapye
21| 4 2 3200 | 159 15smmm | 1819 25:mm 37 7 623 KPA3
2] 10 1 3000 | 169 23mmm | 199, 30Mmn 2 17 2023 Hxapye
23| 30 5 2100 | 159 S4vom | 179 206am 35 5 305 ITA3
241 20 6 2000 | 219 32mem | 2249 10Mmm 42 12 2320 | KAMA3
25| 6 4 12000 | 94 05mmm | 129. O5umE 46 12 650 KPA3
26| 9 6 6000 | 10w 23xmm | 119 20nem 29 4 878 Hxapyc
27| 35 8 7000 | 149 40mmm | 159 40vmm 16 3 249 JInA3
28| 12 5 4000 | 169 50mm | 179 30som 56 12 1170 Hxapyc
201 5 1 5000 | 149 13spm | 169 23som 51 17 761 KPA3
30| 4 2 7000 | 8w S0mmm | 99. 20ummn 20 4 352 KAMA3

MeTtoauka BbINOJTHEHHUS 3aJaHUSI:
1 TlogroroBuTk MUCTHI hopmaTa A-4, 3aTIOTHUTH IITAMITBI.
2 BeposiTHOE YHCIIO JIOJICH MOMaBIINX B 30HY 3apaKCHHUS:
2.1 Cpennss mIOTHOCTD 3aCEICHHUS:
Q=N/Sp (uen./xm.2)
rJe:
N — gwmcrno xutenel paiiona (4en.)
Sp— mmomans paiiona (KM.2)
2.2 BeposITHOE YMCIIO MOCTPAIaBIINX:
Nioe. =Q * Ss (uen.)
rue:
Q — CpenHss IUIOTHOCTH 3aceleHus (Yell./KM.2)
Ss— mutomaae 3apaskeHus (KM.2)
3 OmpeneneHue BHa 3BaKyanuu (BBIBOJ pa0OTAONINX 33 MPEIEibl O0BEKTa WU YKPBITHE B
3alIUTHBIX COOPYKEHUSX, TUO0 MCIOIb30BaHHE 3AIUTHBIX CBOMCTB 3/1aHUN U COOPYKEHU).
Bun sBakyaruu 3aBUCUT OT akTopa BHe3armHOoCcTH HacTyrieHus YC.
3.1 Bpewms nactyminenust YC (abcomotHoe):
Tuac= Tron. o6n. — Tas (‘I)
rJe:



Thon. 061 — pacueTHOE BpeMs oAxo/a obsaka (4.);
Tas — BpeMst Hauasa aBapuu (4.)
3.2 Bpewmsi, uMerolieecs B 3amace JijIsl OpraHu3aliy YIBaKOMEPOIPUSITHI:

T= T'{c — TaBaK, (‘I)
rue:
Tuc— Bpems HacTymienus YC (abcomotHoe) (4.);
Tssax — BpeMs MPOBEICHUS] IBAKOMEPOTPUATHH (U.)
[Tpumep: ABapus Ha Bom03a00pHO# ctaHmu HoBoCTpoiika Mpon3onnia B 4. MHH.
WmeeTcst 1 BpeMsi Ha BBIXOJ JIOZEH 3a mpenensl o0bekTa? Eciu BpeMeHH HET, YYUTHIBAIOT, YTO
ra3000pa3HBId XJIOp TsDKEJIee BO3AyXa MOYTH B 2,5 pasa, Balle pemieHre 0 pa3MemeHnH padbounx u
CITy>KalIHX.
4. Pacuer uncna pabo4ux U CITy>KalluX MOJUICKAIUX IBAKyaIUH.
Pacuersl mpousBoaAT, uMCXoAs U3 HauOoibIIeld paboTaromiell CMEHbBI MHPHOTO BpPEMEHH,
YUCIIEHHOCTH JIMYHOTO COCTaBa (OPMUPOBAHWUN M JIEKYPHOUW CMEHBI, KOTOPYIO HEOOXOIMMO
OCTaBUThH Ha pabOUYMX MeCTaX JUIsl OXPaHbl U KOHTPOJIA 32 pabOTaIOIM 000PYI0BaHHEM.
[Tpu yrpoze Bo3HukHOBeHHMsT UC nuuyHBIA cocTaB (opMHpOBaHMI OcCTaeTcs (eciu MO3BOJISET
oOcraHoBKa) Ha o0bekre, ocHamaercs (CU3), nmpubopamu, HHCTPYMEHTOM U HEMEJIEHHO
MPUCTYNAET K MPOBEICHHUIO CIIacaTeNIbHBIX U APYTUX HEOTIOKHBIX palboT.
Ha o6bexTe BBOAST YCUJIGHHBIN peKUM OXpaHbl. B 11exax ¢ HEmpepbIBHOM ITUKJIOM MPOU3BOJICTBA
OCTaBIISIIOT JCKYPHBIE CMEHBI, KOTOpble obecnieunBatorcss CU3.
Tab6numa 2- PaGouune u cimyarniuie moJjiexamne dBaKyarun

[Tonpaznenenue YucneHHOCTh YeI0BEK [lonmexur
IBaKyaluu
HanOOIbIIEH W3 HUX YeJIOBEK
pabortatoieit
CMCHBI dopmupoBanue JeXypHOU | BCETO
CMEHBI
Ilex Ne 1 10

5. Pacder mpoyKTOB MUTaHUs U BOJBI Ui paO0OUMX U CIYXKAIIUX MOJUISKAIINX IBAKyalUH.
Tabmuna 3- Hopmbl oOecrieueHus MpoyKTaMu MUTaHUs HaceleHus, mocrpanasiiero B YC, r/uen
B CYTKHU

IIpoayxr KonunuectBo Ha 1 yen. Ha 1 nens (kr) Ha 3 gns (xr)
(r)
1 Xneb u cmecu u3 250
pkaHoH, 0OapHON MyKH 1
copra
2 Xne6 Oenblii U3 250
MUICHUYHON MyKH lcopta
3 Myka nueHu4Has 2-ro 15
copra
4 Kpyna pa3Has 60
5 MakapoHHbI€ U3/1enus 20
6 MOJ0KO U MOJIOUHBIE 200
n3Aeus
7 Msico, MSICONPOIYKThI 60
8 Pr10a u1 peIOOTIPOTYKTHI 25
9 XKupsr 30
10 Caxap 40
11 Kaprodens 300
12 OBommn 120
13 Comnb 20
14 Yaii 1




Tabnura 4- Hopmbl oOecrieueHrs HaCeIeHUs BOJOM, JI/Yell. B CYTKH.

Bune Bogonorpetienus KonuuectBo Ha 1 Ha 1 nenn Ha 3 mgusa
qen. (1) (1) (o)

1 Tlutbe 5

2 [IpuroTroBiieHue NUUIH 7

3 YaoBneTBOpeHUE CAaHUTAPHO- 21,0

TMTUEHUYECKUX TOTpeOHOCTEN

YeJioBeKa

4 Brimeuka xyeba 1,0

5 Ilpayeynble, XMMUYUCTKA 40,0

6 MeInurHCKUE YUpeKICHUS 50,0

7 Ionuast canutapHast 00paboTKa 45,0

JrO/IeH J1/9en

6 Pacuer HEOOXOAMMOTO KOJTMUYECTBA TPAHCIIOPTA ISl IBAKYyaIlMH pabouunX, CIIyKalluX U YWICHOB
UX ceMei.
Ta6muia 5 - HopMbl MakcUMalTbHOM 3arpy3KH 110 MapKaM aBTOMOOWIICH JIJIsl pacuera

H606XOI[I/IMOI‘O KOJIMYECTBA aBTOMOOMILHOTO TpaHCIIOpTa.

Mapka I1A3 JInA3 KAMA3 | «Mkapyc» | ['a3-53 KPA3
aBTOMOOMJIS

Yucno 25 60 35 46 25 50
IIaCCA)KUPOB

I1oBBIIIEHHBIN YPOBEHD
1.lats onpenenenne YC.
2.Kak knaccudunupyrorcst UC TeXHOI€HHOTO U MPUPOIHOTO Xapakrepa?

CnuCcOK uTepaTyphl, peKOMEeH/1yeMblii K HCI0JIb30BAHHUIO 110 JaHHOI TemMe
OcHoBHas uTEpaTypa:

1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; be3onacHOCTh KU3HENCATETHHOCTH DICKTPOHHBIN
pecypc : yueonoe nocodue / C.JI. SI6nounukos / FO.C. Peicun. - CapatoB : Aii [1u Op Menua,
2018.

- 122 c. - Knura Haxomutcs B 6azoBoi Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
9K3EMILISIPOB HEOTPAHUUYEHO

2. Coxouos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHoCTh XU3HEACATEIIBHOCTH MTPH
HKCIUTYaTaIli CUCTEM U COOPY>KEHUH BOJOCHA0KEHUS ¥ BOJOOTBEACHHS DIIEKTPOHHBIN pecypc :
YueOHoe nmocobue / JI. . Cokonos. - be3omnacHOCTh KU3HEAEATENILHOCTH MPH IKCILTyaTaluu
CHCTEM U COOPYKEHHMI BoJIOCHAOXKEHHS U BogooTBeAeH!:,2023-09-10. - Mocksa : Uadpa-
Nuxenepus, 2018. - 136 c. - Kuura naxoaurcs B mpemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3k3eMILTIPOB HEOTPAHUUEHO

JlonoJIHUTE IbHAA JIUTEepaTypa:

1. beno, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTHM M 3alIMTa OKpPYXKArOIIEeW Cpesl
(texnocdepHas 6ezonacHocTh) : yueOHuk / C.B. bemos. - M. : IOpaiit, 2012. - 682 c. -
(bakanaBp. bazoBwiif kypc). - Ha yuebnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3eMIuisipoB 1

2. Dkonorus u 0€30MaCHOCTh KU3HEIEATSTLHOCTH : yue0. mocodue st By30B / [Kpuomens /1. A.,




Mypasgeii JI. A., Poesa H. H. u 1p.] ; mox pex. JI. A. Mypasbs. - M. : KOHUTH, 2000. - 448 c. : un.
- bubnuorp.: B Tekcre. - ISBN 5-238-00139-8, 3x3eMIUISIpOB HEOrPAaHHUYEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eanHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OMOINOTEKa OHIIAHHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KATAJIOT aCCOIMAIIUU HIEKTPOHHBIX OMOINOTEK
y4eOHbIX 3aBeqeHuid u opranuzanuii CKOO

4 http://www.iprbookshop.ru — 3bC.
5 https://openedu.ru — OTKpbITOE 0Opa3zoBaHue

TEMA 4. 3AIIIUTA HACEJIEHUS 1 TEPPUTOPUM OT YPE3BBIYAMHBIX
CUTYAIIUN
IMMPAKTUYECKOE 3AHSTHE 9. OLIEHKA OYAI'OB IIOPAKEHMUSI,
BO3HUKAIOIIMX B PE3YJIbTATE CTUXUNHBIX BEJACTBUN, ABAPUN U
KATACTPO®

He.]'lb 3aHATHUsA: O3HAKOMHUTBCA C M€TOI[PIKOI71 YHOPOUICHHBIX PacdCTOB OLCHKKW OYaroB
IMOpAKCHUA, HpI/IO6peCTI/I IEpBOHAYAJIbHBIC HABBIKW B PCIICHUHA 3a/1a4.

3HaHus U YMeHMsl, IpUoOpeTaeMblie CTYJJ€HTOM B pe3y/ibTaTe 0CBOCHUS] TeMbI
3HaTBh: OCHOBBI OE30MMACHOCTH KU3HEACITEILHOCTH, TeIe(OHBI CYkKO CriaceHUs
YMeTb: 0Ka3aTh MEPBYIO MOMOILb B YPE3BBIYANHBIX CUTYAIIUAX, CO3/IaBaTh OE30MaCHbIE YCIOBUS
peanu3anuu npodecCUHOHATBHON IeATeILHOCTH HanmeHnoBanue (HOpMHPYEMBIX KOMITCTCHIIHIA

Baagern: MPAKTHUYCCKUM OIIBITOM MOAACPIKAHUSA 0e30IMacHBIX YCHOBI/II>'I KU3HCACATCIBbHOCTU

Kon DopMyIHPOBKa

VK-8 CriocoOeH co31aBaTh U MOICPKUBATh B TIOBCEAHEBHOM KU3HU U B
poheCCUOHAIBHON IEATENFHOCTH O€30IacHbIe YCIIOBUS KU3HEACSITETbHOCTH JIS
COXPaHEHUs MPUPOIHOMN Cpejibl, 00eCIeUeHUsT YCTOWYMBOIO Pa3BUTHS OOIIECTBA,
B TOM YHCJIE TIPH YIPO3€ ¥ BOSHUKHOBEHUHU YPE3BhIUANHBIX CH

Cruxuiinple JEHCTBUS CUI IPUPOJBL, IIOKA €11 HE B IIOJIHOM Mepe MOIBJIACTHBIE YEIOBEKY,
HAHOCST YKOHOMHUKE rOCyIapCTBa U HACEIICHUIO OTPOMHBIN yiiepd. CTuxuiiHpie O€ACTBUS — TaKHe
SABJICHUA MIPUPOABI, KOTOPBIC BbI3bIBAIOT SKCTPEMAJIBHBIC CUTYyallul, HAPYIIAIOT HOPMAJIBHYIO
JKU3HEACATEIBHOCTD JI0JIeH U paboTy 00bekToB. Hanbonee xapakTepHble CTUXUIHBIE OSCTBHS IS
pa3MyYHBIX reorpa@UIecKuX pailOHOB HallleH CTpaHbl — 3eMIICTPSCEHUS, HABOIHEHUS, CEIICBbIC
MOTOKH ¥ OTIOJI3HU, CHE)XKHbIE JIAaBUHBI, OypH U yparassl, moxxkapbl. CTUXUiTHbIE 0€CTBHUS BO3ZHUKAIOT
BHE3AITHO U HOCSIT Ype3BBIYaiHBIN XapakTep. OHU MOTYT pa3pyliaTh 3aHHUS U COOPYIKCHHUS,
YHHUYTOXATh [IECHHOCTH, HAPYIIATh MIPOIIECCHI MPOU3BO/ICTBA, BEI3BIBATH THOCIB JIFO/ICH U JKUBOTHBIX.
HOBTOMy HN3YyUYCHHC )Z[aHHOfI TCMBI ABJIACTCA aKTyaJIbHBIM.

TeopeTnyeckasi 4acTb
[To mpoUCX0XKAEHNUIO €CTECTBEHHBIE KaTacTpo(dbl AensATCS Ha 4 MOATPYIIIbL:
1. Mereoposioruyeckue.
2. Tononoruyeckue.
3. TeKTOHUYECKHE U BYJIKaHUYECKHE.

4. Kocmuueckue.

1. K memeoponozuueckum (azpomemeoponozuueckum) ONACHBIM SIBICHUSIM OTHOCSTCS:
Oypu, yparaHbl, CMepYM, IUTOPMBI, TalH(pyHbl - BO3HUKAIOT MPU TNPOXOXKAECHUH IIyOUHHBIX
IUKJIOHOB W TMPEACTaBISAIOT COOOW JBM)KEHHE BO3JYIIHBIX Macc (BeTep) € pazIuvyHOI
CKOpOCTBhI0. YTOOBI UETKO MPEACTaBIATh, KOIJa BETEp MOXKET CTaTh TOUYHOW CTUXMEH, ClemayeT
obparutbes k mkane bodopra (1806 r.), mpunsToir ['maBHOW Qu3uveckoli obOcepBaropueit s
OTIpeIeNIeHUs CUJIbl BETpa:

0-4 G6amna - 8 M/cek - yMepeHHBII BETeEp,

6 6anyoB - 12 m/cex - cuIbHBIN BeTep,



10 6amoB - 25 m/cek - Oyps,

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

OCHOBHBIMU NOpaAXKAIOIMIKUMU (PAKTOPAMU 3TUX SIBJICHUN IPUPOJIBI SIBISIFOTCS: BBIBOJ U3 CTPOSI
KOMMYHHUKAllMid ¥  HapylleHue paboTbl TpaHCIOPTa, pa3pyLIeHHE TUIPOCOOPYKEHUH,
MOBPEK/ICHHUE JIEPEBHEB U 3[IaHUI,

- pa3pylIeHHEe HaCEJIEHHbIX ITyHKTOB.

2. K mononozuueckum OnacHbIM SIBIEHUSIM OTHOCSATCS: HAaBOJHEHMS M IAaBOJKH, CEJH,
OTIOJI3HU, 00BaJIbl (CHEXKHBIE), OCBIIH, JaBUHBI, POCaKa (IIPOBal) 3eMHOM MOBEPXHOCTH, IIyHAMHU
(OonbIIEE BOJIHBI).

HaunbGonee xapakrepHbl U3 BbIlIE MEPEUUCIECHHBIX SIBICHUN ais Tepputopun Pb, sBistorcs
THJPOJIOTHYECKHE ONACHBIC SIBICHUS (HAaBOJHEHUS U MTABOJAKH).

Haeoonenusa (nasooku) - dTO 3aTOIUICHUE OTAEIBHBIX TEPPUTOPHUM BCIEACTBUE PE3ZKOTO
OJbEMa YPOBHS BOJbI, MPUYMHAMHU KOTOPBIX SBISIIOTCA: IMOJIOBOAbE (OOMIIBHOE —TastHHUE
CHETa, JibJla), JI0’KJIeBbl€ MaBOJKU, MOJATOIMJICHHE (IOBBIILIEHUE YPOBHSI TPYHTOBBIX BOJ), 3aTOPbI
(ckoruleHHe JbJa, Jieca, Mycopa), BeTpPOBbIE HAaroHsl (IOYTU €XEeroJHo peructpupyrorcs B r. C.-
[TetepOypre).

Cenu - 3T0O KaMEHHO-TPSI3€BbIE IOTOKH, CIYCKAaIOILIMEcs C Top C OOJbLIOW CKOPOCTHIO,
pa3pylIaroliie U YHUUTOKAIOIIUE BCE HA CBOEM ITyTH.

Ononsnu - 3TO CMEIICHUE MOBEPXHOCTHBIX CJIOEB IMOYBBI B Pe3yJIbTaTe Pa3pbIXJICHUS HX
MOBBILIEHHBIM COJIEP’KaHUEM BJIary.

3). K mexkmonuueckum u gynkanuueckum onacHbIM SBJICHUSM OTHOCSTCS:

- 3eMIICTPSICEHUS],
- U3BEPIKCHUE BYJIKAHOB.
3emnempscenun - OTO TON3EMHBIC TONYKH WM KOJCOAHHWsS TIOYBBI, BBI3BAHHBIC

MPOUCXOSAIIMMU B TOJNIIE 3€MHOM KOPBI Pa3NUYHBIMHU JIBIDKEHUSIMU M 00pa30BaHHEM OTPOMHOI
sHepruu. OcBOOOIUBIIASICSI SHEPTUS PACHIPOCTPAHSAETCS B BUJE YIIPYTHX BOJIH, YTO B CBOIO OUEpElb
BJIeUeT 3a co0oil: paspyllieHue 3JaHUi U COOPY>KEHHUH, MOJ O00JIOMKaMU KOTOPBIX OKa3bIBAIOTCS
JIIOJIU, @ TAaK e IICUXO0JIOTNYECKOE BO3/ICHCTBHUE HA JIFOJIEH.

OcHOBBIBasACh Ha MPUYMHAX M MECTE€ BOSHUKHOBEHHUS 3€MIIETPSICEHUS] MOXHO MOAPA3JIEIUTh
Ha TEKTOHUYECKHUE, BYJIKAHUUYECKHE, MOPETPSICEHMUS.

Texmonuueckue 3emnempsaceHus BO3HUKAIOT B PE3yJIbTaTe MEPEMEIICHUs MacC B 3eMHOMN
KOpe TOJ BIUSHHEM TOpooOpa3yIomMX IMpoieccoB. Exxeromno B mMupe perucrpupyercs Oonee 1
MJTH. CEHCMHYECKHUX TOTYKOB.

Jlis  ompeneneHus CHJIBI  MOJ3EMHBIX  TOJYKOB HCIONIB3yeTcss 12-OanmpHas —Imikala
Puxtepa (1935 1.).

Bynkanuueckue 3emnempsacenus BO3HHKAIOT BCIICICTBUE W3BEPKEHMS BYJIKAHOB, KOTOPbHIE
OPUBOJAT K OTPABJICHHIO HAceNeHWs Tra3aMd U 3achIIKOM HACEeleHHBIX MyHKTOB. Tak,
BYJIKAHMYECKUM IEIUIOM U MIECKOM B 79 T. H.3. OblI moXopoHeH T. [Tommeid.

Mopempsacenus - 3TO pe3kue KoleOaHHs BOABI B MOPAX M OKEaHaX, BO3HHUKAIOIIME MpPH
3eMJIETPSACEHUH, DSIULEHTP KOTOPOro HaxOAUTCS MOJ JHOM, a TaKXkKe I[OJABOJHBIMU
BYJIKAHMYECKUMHU u3BepkeHusiMu. Tak oOpazoBaiics B bepunroBom mope B 1797 1. ocTpoB
borocnosa. Ilpy CUIBHBIX MOPETPSICEHUSIX HA MOBEPXHOCTH MOPSI 00pa3yIOTCS TUTAHTCKUE BOJIHBI
yHamu. Tak, B 1946 r. Ob11 paspyiuen r. Kanbso Ha mobepexse Ilepy, a B 2004 r. B FOxHoii A3un
B pe3yJbTaTe IyHaMHu Moru61o okosio 300 ThIC. YeIoBeK.

4). Kocmuueckue onachnule aenenusn - 370 NAJCHUE METEOPUTOB, OCTATKOB KOMET, IPOUYUE
KOCMHUYECKHE SIBJICHHs, KOTOpble BCTpedaroTcs KpaiitHe peaxo (1 pa3 B OJHO WIM HECKOJIHKO
croneruit). Tak, Hanpumep, mageHue metreoputa 30.06.1908 r. B paitone peku [loaxameHHas
Tynrycka (r0kHas 4acTh HeHTpaabHON CrlOupn). 3ByK B3pbIBa ObLI CibIIIeH Ha yaaneHuu 1200 kwm,
paanyc nopaxenus 30 kM. B3pbeiBHas BosHa 2 pa3a 0001U1a BOKPYT 36MHOTO 1Iapa.

Aesapuu u kamacmpogvt Ha 00veKmMax HapoOHO20 X03alCmea.

1). Hckyccmeennvie YC unu aHmMpononocu4eckoz0 NPOUCXOHCOCHUS  NICIATCS:
TPaHCIIOPTHBIE, IPOU3BOJCTBEHHBIE, CTIEHU(UIECKUE, COIIMATbHBIE.

Tpancnoptabeie YC 110 TPOUCXOKICHUIO JETIATCS Ha:

- aBTOMOOMJIbHBIE aBapuH

- JKEJIe3HOJJOPOKHbIE KaTacTpOQbl



K texnorennsiv YC oTHOcATCS Takke mpousBojacTBeHHble YC, KOTOphIE BO3HUKAIOT Ha
00BEKTaxX HApOJHOT'O XO35ICTBA U MOAPA3AEIAIOTCS 110 BUY BEICBOOOXKIAIOIIEHCS SHEPTUH:

a) MEXaHUYeCKOW (AMHAMUYECKOI), B pe3ysibTaTe MOJOMKHU WJIH pa3pyLICHHs] arperaros,
MEXaHU3MOB, KOHCTpYKIMH 3aanuil. K sTomMy THmy aBapuil OTHOCSTCS THUIPOJMHAMUYECKHE
aBapHH, KOTOPbIE MOTYT BO3HUKATh HA Pa3IMYHBIX THIPOCOOPYKEHUIX

Pe3ynbrar ruApoAMHAMUYECKUX aBapUId:

- o0pa3oBaHKEe BOJH MPOPHIBA M KATACTPO(PUIECKOTO 3aTOTUICHUS,

- 00pa3oBaHKe MPOPBHIBHOTO MABOKA,

- CMBIB IUIOZOPOHBIX MOYB WJIM HAHOC HA OOUINX TEPPUTOPUSIX.

0) TEpMHUYECKOI1, B pE3yJIbTaTE MOXKAPOB, HHUIIMUPYIOIMUM (HPaKTOPOM KOTOPBIX B HEKOTOPBIX
CIIy4asiX MOTyT ObITh B3pbIBBL. [103kaphl (B3pbIB) MOTYT BO3HHUKATh:

- B 3/IaHUAX HA TEXHOJOTUYECKOM 000pYyI0BaHUU;

- B 3/1aHUAX JKUJIOTO, COLIMATIbHO-OBITOBOTO U KYJIbTYPHOI'O Ha3HAUYEHUS;

- Ha TPaHCHOPTE;

- Ha 00beKTax MOOBIYM, MEepepabOTKH M XpaHEHHS (JIETKOBOCIUIAMEHSIOMIUXCS, TOPIOYNX,
B3PBIBYATHIX BEIIECTB);

- B IIaXTaX M MOJ3EMHBIX BBIPAOOTKAX;

- Ipu 0OHAPYKEHUH HEPa30pBaBILUXCS OOETIPUIIACOB;

- IPU yTEPE B3PHIBUATHIX BEIIECTB.

[To>xapsl B HACENIEHHBIX MYHKTAX MO MAcCIITa0y U MHTEHCUBHOCTH ACTSATCS:

- OT/I€TIbHBIE (€IMHUYHBIE), KOT/Ia B IIPOLIECC TOPEHUS BOBJIEKAIOTCS OT/IEIbHbBIE TIOCTPOUKH,

- MaccoBbl€ — 25% Bcex MOCTPOEK,

- crtowHble — 90% Bcex MOCTPOEK,

- orHeBo# mropm, korna 100% Bcex MocTpoek BOBIEKAIOTCS B IPOLIECC TOPEHHUSL.

B) yTeuka OaKTepHaJbHBIX areHTOB, B pe3yjibTaTe aBapuil Ha KaHAJIW3ALMOHHBIX
CHUCTeMax, aBapvili Ha BOJOOYMCTHBIX U Jp. OUYUCTHBIX COOPYKEHHUAX, yTe4yKa OaKCpeICTB C
YUPEXKJIEHUN CAaHUTAPHO-IIHIEMUOJIOTUYECKOTO MPOPUIISL.

T). paIMallMOHHOMN - B pe3yJibTaTe pagrallMOHHBIX aBapuil.

N). XMMHUYECKOM - B pe3ysibTaTe aBapuil Ha XHMHYECKH OINACHBIX OOBEKTax

(XOO0). 3) k cienupuIecKUM OMACHBIM SIBICHUSIM OTHOCSITCS:

- Jnudemuu - 3TO MacCOBble MH(EKUMOHHbIE 3a00J€BaHMsI Cpeld JIOJeH, Ha TpUMepe
€XKETrOJJHBIX BCIIBIIIEK IPHUIINA;

- INU300MUU - LIUPOKOE pacupocTpaHeHue MH(DEKIIMOHHBIX 51 WHBa3UMHbBIX
3a00JIeBaHUM CpeH )KUBOTHBIX,
- Jnupumomuu - THUPOKOE  pacHpocTpaHeHue 3a00ieBaHW  pacTeHUH, OCOOCHHO

CeNIbCKOX 03511 cTBEHHBIX ((puTohTOpPO3 KapTOdens),
- 60eHHble KOHpIUKMObL.

BoithHa -  0OIIECTBEHHO-MIOJIMTHYECKOE  SIBJIEHHE, T.€.  «IPOJOJDKEHHE  MOJUTUKU
HACHJILCTBEHHBIMHU CpeICTBaMM». BoiiHa SIBIISIETCS YMBIIIICHHBIM O€/ICTBUEM.
4) K coyuanvno-onacuvim (ymoviuiieHHbIM) SIBICHUSIM OTHOCSTCS:

- TEppOPHU3M,

- COLMAITbHBIE BOJTHEHHUS,
- HAPKOMaHWUs,

- TOKCUKOMaHWUSI,

- QJIKOTOJIN3M,

- TOJIOA U JIp.

Bonpocel n 3ananus:
ba3oBblii ypoBeHb

3apanmne Ne 1

Onpenenutb CTENEHb pa3pylieHUuM osnemMeHToB 1exa OO B pesyibTaTe BO3AEHCTBUS
3eMJICTPSICEHUST CWJIOW... OammoB (tabmmma 1). 3manme mexa OETOHHOW KOHCTPYKIIWU;
TEXHOJIOTHUYECKoe O0OpyJOBaHHE BKIIOYAET MOCTOBBIE KpaHbl M KpPaHOBOE OOOpYIOBaHHE,
Tsokenble ctaHku; KOC (KoMMyHaIbHO-IHEPTeTHUECKHE CETH) COCTOAT M3 TpyOONpoOBOIOB Ha
JKEJIe300€TOHHBIX ICTaKaIaX M KabeIbHOU MOI3eMHOMN AIIEKTPOCETH.
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CnpaBo'iHbIe TAHHBIE

Ouae nopaoicenus npu 3emiempsacerHuy — 3T0 TEPPUTOPUSL, B NpeAeIax KOTOPOH MPOU30LUIN
MacCcOBbI€ DAa3pyLICHUS U MOBPEKICHHUS 3IaHUM, COOPY>KEHUH M T.O., CONPOBOXKIAIOLIUECS
HNOPaKEHUSIMU U TUOEIIBIO JIFOJIeH, )KUBOTHBIX, PACTCHUH.

Oyaru MaccoBOro MOpa)k€HUS BO3HUKAIOT OOBIYHO B paloHE (30HE) 3eMIIETPSACEHUs, TIe
MHTEHCUBHOCTbH €ro Mo Ikajie Puxrepa cocrapisier 7— 8 OamioB u 6oee; Npu 3TOM OOIBIIMHCTBO
3MaHUA U COOPYKEHUI IOIy4YaT CPEIHHME M CWIbHbIE pa3pylleHHs. B pailioHe 3eMieTrpsceHus
MOYKET OBbITh OJJMH WJIM HECKOJIBKO 0o4yaroB nopaxkeHus (Apmenus, 7 nexadps 1988 r. — 4 ropona u
58 HaceneHHBIX MyYHKTOB).

Ouaru nopaxxeHus NpHU 3eMIIETPACEHUAX 110 XapaKTEPy paspylICHUs 31aHUN U COOPYKEHHUM
MOkHO cpaBHUTh ¢ Oull. TloaToMy oOlLleHKa BO3MOXHBIX MAacIITa00OB pa3pyLIeHUA IpU
3eMJIETPSICEHUN MOXKET ObITh NMPOBEJCHA aHAJIOIMYHO OLIEHKe paspyuieHuil npu SIB, ¢ Toil nuib
pasHuUIEH, 4TO B KayecTBe KpUTepusi OepeTcs He MaKCUMajbHOE U30bITOYHOE /1aBlieHUE BO (ppoHTE
ynapHoil BosiHbl (AP(), a MakcuManbHas MHTEHCHUBHOCTb 3€MJIETpsICEHUs B Oanjax MO IIKaie
Puxtepa (Tabnuup 2, 3).

Tabnuna 2 — 3aBUCUMOCTb U30BITOYHOTO JIaBJICHUS OT CHJIbI 3eMJISITPECEHUS

3envTeTpsce-

= Tl 02 | 900 | 78 5.6 4...5
HHe, Ga/LIbl

I13068ITOMHOE 0.5 Meiise
JaBJIeHHe, Ceere 50 [ 7 7777 | 20...30 | 10...20
S 0 10

Tabmuua 3 — CreneHu pa3pyueHHs 3IEMEHTOB 00bEeKTa pU pa3nuuHbIX AP ynapHoii BonHsl, klla
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3 | 3aaHHA C JIerKHe Me-
TALTHYECKHM  Kapka-
coM H OeckapKacHOH
KOHCTPYKIIHH

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

4 | AIMHHHCTPATHBHBIE
MHOTOAITAXKHBIC 3=
HHE ¢ MeTtammHge- | 20..30 | 30..40 | 40..50 |50...60
CKHM HIH kelesobe-
TOHHEIM KapKacoM

5 | Knpniasele MHOTO-
3TAXHEIE 37aHHA (3| B.12 12..20 | 20..30 |30...40
Taxa H Homnee)

G | CTaHKH TAoHeIRE 25.40 | 40...60 | 60...70 -

|

Kpaesl H KpaHOBOe
obopyIoBaHHE

§ | KaGembrie HazeM- 10...30 | 30..50 | 50.60 | 60

HEIe JTHHHH
9 | KadensHEIE Tom3em- | 200..30 [ 300,..60 [ 600,..100
1500
HEI& THHHH 0 0 0

10 | TpyOonpoBOIs! Ha-
3eMHBIe

11 | TpyGonpoBoasl Ha
MeTAUTHYSCKHX HIH

= 20...30 | 30..40 | 40..50 -
#e1e300eTOHHBIX 3C-

TaKazax
12 | TpybonporoIdsl, 3a- 150...20 | 250...35 500 g
rayOneHHBble Ha 20 oM 0 0 i

3aganue Ne 2

Ornpenenutby mapaMmeTpbl ovara MOpakeHHs MPpU pa3pylIeHUH IUIOTUHBI BOJOXpaHWINILA Ha
pacctostHuu R, kM. O0beM Bopoxpanwiuiia W, MiaH. M3, mupuHa NpopaHa B, M, riryOnHa BOJIbI
niepe] MmIoTUHOU (TmyOuHa mpopaHa) H, M, CpelHss CKOPOCTh JIBWKCHHS BOJIHBI TOMyCKa Vv, M/C
(Tabmuma 4).
Tabmura 4 — BapuanTsl 3aqanuii



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

CnpapovHbIe TAHHEIE

Ouazom nopasxcenus npu HAB0OHeHUU HA3ZBIBACTCS TEPPUTOPHs, B IMpelenax KOTOpoH
IIPOU3OILIN 3aTOIVIEHUSI MECTHOCTH, MOBPEKICHUS U pa3pylIeHUs 3AaHUN, COOPYKEHUH U APYTUX
00BEKTOB, COIMPOBOXKAAIOIIUECS MOPAXKEHUAMH U TUOENbIO JIOJIEH, JKUBOTHBIX M ypoxas
CEIbCKOXO35IICTBEHHBIX KYJIBTYD, IOPYEH U YHUUTOXKeE-

HHUEM CBIPbs, TOIUIMBA, IPOAYKTOB MUTAHUSA, YAOOPEHUI U T.I1.

Ouyar nopaxeHus IpU HAaBOAHEHUM B CIIy4asX HpOpbIBa IUIOTHH M 3aTOIUIEHUH NpU
pa3pyLIeHUH TUAPOTEXHUUECKUX COOPYKEHUM XapaKTepU3yeTCsl CAEAYIOIUMH TapaMeTPaMu:

— BpEMEHEM OIOPOKHEHUS BOAOXpaHuiIuia 7, 4;

— BpEMEHEM INPUX0/1a BOJIHBI POPHIBA HA 3a/laHHBIN pyOex fup, U;

— BBICOTOM BOJIHBI IPOPBIBA /1, M;

— MPOJOHKUTEIIBHOCTBIO €€ MPOXO0XKCHUS Ha 33JIaHHOM pyOexe, 'y, U.

[TocnenoBaTenbHOCT OLIEHKH O4ara MOpaKeHUs IIPU HaBOJIHEHUH



1 Onpenenenne BpeMeHU ONOPOKHEHHSI BOJOXPAHWIIUILA
W
I's———,
N B -3600
rne W — 00beM BOJOXpaHWIMING, M’; N — MakCMMaJIbHBIA Pacxo BOABI Ha 1 M INMPUHBI

npopana, M’/(¢ M) (tabmuia 4, rae H — ruybuHa mpopaHa (WM ydyacTKa IepeuBa BOIbI Yepes3
rpebeHb IUIOTHHBI), M); B — mupHHa npopaHa (WIM ydacTKa IepenuBa BOJbI depe3 rpedeHb

HEPa3pyILICHHOHN INIOTUHBI), M.

by

Tabmuua 5
H. M 5 10 25 50
N.ar/(c - M) 10 30 125 350
2 OmnpezneneHue BpeMEHU IIPUX0/1a BOJIHBI IPOPbIBA
# — R '|'_I
I :]:I -_ 1-1 . 3-6 - .

rae R — paccTosHUE OT TUIOTHHEI, KM; V — CPEIHSS CKOPOCTh JIBIKEHUS BOJIHBI POPBIBA, M/C.

3 OmpenereHre BBICOTHI BOJIHBI MPOPBIBA W IMPOJOJKUTEILHOCTH €€ IMPOXOXKICHHS Ha
3amanHoM pyOexe (Tabmuna 6).

Tabmuia 6

Haunmenopa- PaccTodHHE OT INIOTHHEL KM

HHe IlapaMeT-
0 25 50 100 150 | 200 | 250

pOB
Bricota Boaner | 0.25 | 0.2 | 0,15 | 0,075 | 0.05 | 0.03 | 0.02
MpopeIBa /i, M H H H H H H H
[IpooomKHTeTEHOCTE 17
MPOXOAIeHHI BOIHBI T 2.6T 4T 5T 6T 7T

-lf‘ll:[p-. b |




Tabmuma 7

ITmoTHOCTE -
By B3peIBYIa- Macca I Y oaneHHe
TOTO BEIIecT- BB (TBC) - s/ Bokzana R.
P, TBIC.
Ba O. T 5 M
eI KM
1 Ilponan 35 0.4 300
2 AMMOHHT 8 0.4 300
3 I'ekcoren s 0.4 300
4 T3H 8 0.4 300
5 TpoTtHI 3 0.4 300
6 ITponan 40 0.6 350
7 ANMMOHHT 9 0.6 350
3 I'exkcoren 9 0.6 350
9 ToH 9 0.6 350
é TpoTtHI 9 0.6 350
1 I'Ipomran 45 0.8 400
i AMMOHHT 10 0.8 400
é ['ekcoren 10 0.8 400
;11 T>H 10 0.8 400
}.‘ TpoTHa 10 0.8 400
t15 I'Tpoman 50 1.0 450
}., AMNMMOHHT 11 1.0 450
é ['ekcoren 11 1.0 450
é TOH 11 1.0 450
6 TpoTHT 11 1.0 450
; ITpomanx 55 1.2 500
- AMMOHHT 12 1.2 500
; [ eKcoreH 12 1.2 500
i T2H 12 1.2 500
- TpoTHI 12 1.2 500
g IIpoman 60 1.4 550
f... ANDIOHHT 13 1.4 550
s [excoren 13 1.4 550
; T2H 13 1.4 550

3aganue Ne 3

Ha xene3HOmOpOXKHON CTaHLIMM NPOU30LIEN B3pPbIB BaroHa ¢ (J, T B3pbIBUATOrO BEILECTBA
(BB). InoTHOCTH HaceneHus B paiioHe CTaHIUK P, ThIC. Yen/km’. V aaneHue %/ BOK3aaa OT MECTa
B3phIBa R, M (Tabnuna 7).



Onpenenuts u30bITOUHOE naBieHue, APQ , klla, u kakue OynyT mopakeHMs Jrojed Ha
OTKPBITON TEPPUTOPUM U Pa3pyllIeHUs B pailloHe BOK3aja (3aHUs KUPIUYHbIE MHOTOATaKHbIE B 3
sTaXka U Oosee), paiuyc CMEpPTEIbHBIX TOPAXKEHUI U KOJIMYECTBO MOTUOLINX B pe3yJIbTaTe B3phIBA.

CnpaBo4Hble TaHHbIE

B cooTrBeTcTBUM € METOIMKON ONEPAaTUBHOW OLIEHKH MOTEHIMAIBHO OMACHBIX OOBEKTOB
skoHOMUKH 1990r. onmacHoCcTh OO XapaKTepu3yeTcss MAKCUMAJIbHO OMAcHOM yTIpo30i, CO3aBaeMoil
Maccoil HaXOSIIETOCs Ha TEPPUTOPHH 0OBEKTa OMACHOTO BELIECTBA.

B kauecTBe ONACHBIX BEUIECTB PACCMATPUBAIOTCS B3PbIBUATHIE BEIIECTBA, TOIIMBHO-
Bo3aywHble cMecu (TBC) u aBapuilHO XMMHUUYECKHU OIACHBIE BEILIECTBA.

B kagectBe nmopaxaronux ¢axropos rnpu YC paccMaTpuBaroTCs: BO3AYIIHAS yAapHas BOJIHA
(YBB) mpu B3peiBe BB, Bo3mymHas ynapHas BoiHa mpu B3pbiBe obnaka TBC, Tokcndeckoe
nercteue AXOB.

Jis BO3AyIIHOM yAapHOM BONHBI B KauyecTBe KpuTepueB B3pbiBa BB u obmaka TBC B
KAueCTBE KPUTEPHs OLEHKH IOPAXAIOLIEro JEUCTBUS MNPUHUMAKOT pPAJAUYyC CMEPTEIbHBIX
NopakeHUH yesoBeka (R), XxapakTepusyroluiicss n30bIToUHbIM JaBiaeHueM APy , paBHbiM 100 klIla,
a TaKKe KOJMYECTBO MOTHOLINX JTOACH.

OCHOBHBIE PaCYETHBIE COOTHOLLICHMSL:

— Ju1st B3pbiBa BB:

Ngg = POSE®  wem;  Ryp =1840857° . Mm:

— 115t B3pbIiBa TBC:

0,666

Nige =3POgic . U8 Rppc =3og¥§é3 M.

r7ie Nas (r8c) — YUCIIO MOTUOIINX MTPU B3PBIBE, Yell.; P — IUIOTHOCTh HACEeNEeHHs WM MEepCcoHasa
00BbEKTA,

ThIC.9en/ kKM%, Ogs (rsc) — Macca BB, TBC, ;

Rgs (1BC) — paguyc CMEpPTEIbHBIX TOPAKEHUN IIPU B3PBIBE, M.

M30bITOYHOE J1aBJI€HUME Ha 33JaHHOM pPAcCTOSHUU OT LIEHTpa B3pbIBAa OIpEIeseTCs
COOTHOILIEHUSIMU

ﬂPEﬁ_BC = - [ ?GD - o I{:HE’I
3| V1+298K° -1
Koadhpuumenr s Haxoumres 110 q)opMleé
2
ko OB
17.53/0

rae R — 3ajaHHoe paccTosiHue, M; () — Macca TOIJIMBHO-BO3YILIHOM CMeCH, T.

S _;II'_Q I _i.IIQ:. G I "I
y <o Y= e T .
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I1oBBIIIEHHBIN YPOBEHB

3amanue 1. Onpenenurs 0XKUIaEMOe KOJTHUECTBO MOPaKeHUH MOITHUEH B roa oobekTa N, a
TaK)K€ TPAHMIIBI 30HBI 3AIUTHI JUIsI OJUHOYHBIX MOJIHHEOTBOMOB: /1, U r,. JlaHHBIEC: BEPOSTHOCTH
MpopbIBa MOJHUM P, MUpUHY U JUIMHY noMmelieHus S u K, BBICOTY MOJHHEOTBOAA A, U BBICOTY
MOMEIIEHUS /4 BEIOpATh M3 TAOIHIIBI 8 COTIIACHO TOCTeAHEH 1 TipeanocieHel mudpam mudpa.
Tabnuma 8— BapuanTsl 3aganuii



[Mocnemusist Tpeano-
Tun p CIeHSA
wacpa MOJIHMEOTBOA udpa S, M K, m he M h,m
nmdpa
nmdpa
1 TPOCOBBIN 0,05 1 110 100 100 150
2 CTEpP>KHEBOI 0,05 2 13 40 63 100
3 TPOCOBBIN 0,05 3 50 50 42 85
4 CTEP’KHEBOM 0,05 4 34 65 49 95
5 TPOCOBBII 0,05 5 16 23 46 140
6 CTEP’KHEBOI 0,005 6 45 56 34 72
7 TPOCOBBIH 0,005 7 35 75 25 45
8 CTEP’KHEBOI 0,005 8 45 133 34 54
9 TPOCOBBII 0,005 9 24 66 12 24
0 CTEP’KHEBOI 0,005 0 56 42 15 20

Cnucok JIMTepaTyphbl, peKOMEHyeMblii K HCI0JIb30BAHUIO 110 JaHHOI TeMe
OcHoBHasi iMTEepaTypa:
1. Peicun, HO.C.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh kU3HENEATETHHOCTH DICKTPOHHBIN

pecypc : yaeonoe nocobue / C.JI. SA6nounukos / FO.C. Peicun. - Capatos : Aii [1Tu Op Menna,
2018.

- 122 c. - Knura naxomutcs B 6azoBoit Bepcuu ObC IPRbooks. - ISBN 978-5-4486-0158-3,
HK3EMILISIPOB HEOTPAHUUEHO

2. Coxonos, JI. 1.<BR>&nbsp;&nbsp;&nbsp; bezonacHOCTh XU3HEACATEIHPHOCTU TTPU

OKCIUTyaTaIlid CUCTEM U COOPYKEHUH BOJOCHAOKEHHS U BOJOOTBEICHHSI DIIEKTPOHHBIN pecypc :
VYue6Hoe nmocodue / JI. 1. CokonoB. - be30macHOCTh KU3HEACITEILHOCTH TP DKCIUTyaTalluu
CUCTEM U COOPYXKEHHUH BoJoCHa0XeHUs U BogooTBeneHus,2023-09-10. - Mocksa : Undpa-
Nuxenepus, 2018. - 136 c. - Knura naxogurcs B npemuyM-Bepcun ObC IPR BOOKS. - ISBN 978-
5-9729-0247-7, 3K3eMILTAPOB HEOTPAHUYEHO

JlonoJIHUTe IbHASA JIUTEepaTypa:

1. beno, C. B. be3onacHOCTb JKHU3HENEATEIBHOCTH U 3allMTa OKpYXKarollel Cpemsl
(TexHocdepHast 6e3omacHocTh) : yueOHuk / C.B. benos. - M. : IOpaiir, 2012. - 682 c. -
(bakanaBp. bazoBsiii kypc). - Ha yuebnuke rpud: Pex.MO. - bubmuorp.: c. 682. - ISBN
978-5-9916-1836-6, sx3emisipoB 1

2. Dxomnorus U 6€30MacHOCTD KUZHEACATENFHOCTH : yuel. mocobue amns By3oB / [Kpusomeun 1. A.,
Mypaseii JI. A., Poesa H. H. u ap.] ; nox pen. JI. A. Mypasss. - M. : KOHUTH, 2000. - 448 c. : ni.
- bubmmorp.: B Tekcte. - ISBN 5-238-00139-8, sx3eMIIspoB HEOTPaHUUEHO
HNHTepHeT-pecypcebl:

1 http://window.edu.ru/ — eanHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcureTckast OUOIMOTEKA OHIANHY.

3 http://catalog.ncstu.ru/ — 3JIEKTPOHHBIN KaTAJIOT aCCOIMAIINN JICKTPOHHBIX OUOINOTEK
yueOHBIX 3aBefieHuit u opranuzaiuii CKOO

4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHKe
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BBenenne

Hacrosiee moco6ue pazpabotano Ha OCHOBE:

— @enepanbHOro 3akoHa oT 29 nmekabps 2012 r. Ne 273-®3 «O6 oOpazoBaHuHM B
Poccuiickoi @enepanumny;

— @enepallbHbIX  TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTAHJAPTOB  BBICHIETO
obpazoanus (nanee PI'OC BO);

— HOPMaTUBHO-METOAMYECKHX JTOKyMeHTOB MuHoOpHayku Poccuu;

—¥YcraBa ®I'AOY BO «CeBepo-KaBkazckuii ¢eqepanbHbIii YHUBEPCUTETY,

—IIpukazom MunoOpHayku Poccun ot 06.04.2021 N 245 «O6 ytBepxkaeHuu llopsaka
OpraHM3allud W OCYIIECTBICHHUS O00pa30BaTENbHON JAEATEIBHOCTH 1O 00pa3oBaTeIbHBIM
IporpaMMam BBICIIET0 00pa30BaHusl - IporpaMmmam OakanaBpuara, MporpaMMaM CIeluanuTera,
IporpaMMaM Maructparypsi» (3apeructpupoBaHo B Muntocte Poccun 13.08.2021 N 64644);

— okanpHBIX HOopMaTHBHBIX akToB ®I'AOY BO «Ceepo-KaBkasckuil ¢enepaibHblil
YHHUBEPCUTETY.

Ha coBpemMeHHOM pblHKE Tpyla KOHKYPEHTOCIIOCOOHBIM MOKET CTaTh TOJBKO
KBAJTM(HUIMPOBAHHBI PAaOOTHUK COOTBETCTBYIOLIETO YPOBHS M MpOoQwMiIs, KOMIETECHTHBIMH,
CBOOOJTHO BIAJACIONICH CBoell mpodeccueir W OPUECHTUPOBAHHBIA B CMEXKHBIX 00JIaCTIX
JeSTeNbHOCTH, CHOCOOHBIH K 3(dekTuBHON paboTe Mo CHEeNUMaIbHOCTH HAa YPOBHE MHPOBBIX
CTaHJIaPTOB U TOTOBBIN K OCTOSTHHOMY MPO(ECCHOHATBHOMY POCTY.

CamocrosaTenbHasi paboTa CTyAeHTa HalpaBieHa Ha JOCTWKEHHE IeNie MOATOTOBKU
CHEHMATUCTOB-TIPO(hecCHOHaNIOB, aKTUBHOE BKIIIOUEHHE O0y4YaeMbIX B CO3HATEIbHOE OCBOCHHE
cojZiepKaHusl 00pazoBaHMsA, OOeCleYeHHEe MOTHBALMM, TBOPYECKOE OBJAJEHHE OCHOBHBIMHU
cocobamu Oynaymel mnpodecCHoHambHON NeaTenbHOCTH. UTOOB MOATOTOBUTH U OOYYHTH
TaKoro IMpogeccroHalia, BBHICIIUM Y4eOHBIM 3aBEICHUSIM HEOOXOIMMO CKOPPEKTHPOBATh CBOM
MOJAXO0Jl K IUIAHMPOBAHHWIO M OpraHU3allid y4eOHO-BOCHMTATENbHONH pabOThl. DTO B paBHOM
CTETICHHM OTHOCUTCS K W3MEHEHHIO COJAEp)KaHUs M Xapakrepa ydeOHoro rmporecca. B
COBPEMEHHBIX pealMsX 3ajjada MpernoaaBaress BhICIICH IIKOJbI 3aKI0YaeTcs B OpraHu3alul 1
HarpaBJICHUH M03HABATEIbHON JEATENLHOCTH CTYIEHTOB, 3(pPEeKTUBHOCTH KOTOPOIl BO MHOTOM
3aBHCUT OT HX CaMOCTOSITeNIbHON paboTel. B cBoro ouepenb, camocTostenbHas paboTa
CTYICHTOB JIOJDKHA TPEACTaBIATH COOOM HE MpPOCTO CaMolleib, a CPEACTBO JOCTHXKEHHS
MPOYHBIX U MIYOOKHUX 3HAHUM, UHCTPYMEHT (OPMUPOBAHUS aKTUBHOCTH M CaMOCTOSITEIbHOCTH
CTYJCHTOB.

B cBs3u ¢ BBeieHneM B 00pa3oBaTeIbHBIN MPOLECC HOBBIX 00pa30BaTEIbHBIX CTAHIAPTOB,
C YMEHBIIEHUEM KOJMYECTBA ayJUTOPHBIX 3aHATHMM IO AMCLUIUIMHAM BO3pacTaeT poJib
CaMOCTOSATENIHONH  paboOThl  CTyIEeHTOB. Bo3HuWkaeT  HEOOXOAMMOCTh  ONTHMH3AIUU
caMocTosiTeNnbHOM  paboTel  cryaeHToB (manee - CPC). TlosBusercs HEOOXOIUMOCTb
MOJIEpPHU3AI[MN TEXHOJOTUN OOy4YeHHUs, YTO CYIIECTBEHHO MEHSAET NOJAXOAbl K Yy4eOHO-
METOAMYECKOMY U OPTaHU3AIIMOHHO-TEXHHYECKOMY 00ecreueHuI0 yueOHOro mpoiiecca.

JlanHas Metoguueckas pa3paboTKa COACPKHUT PEKOMEHJAIMH [0 OpraHU3aluH,
yIpaBJIeHUIO U obecrieueHuIo 3PPEeKTUBHOCTH CaMOCTOSATENILHONW pabOThI CTYICHTOB B Ipoliecce
oOyueHus B 1esIX GOpMUPOBAHUS HEOOXOJUMBIX KOMITETEHIIUH.

CamocrosaTenbHas paboTa CTYJICHTOB SIBISIETCS 00A3aTENbHBIM KOMIIOHEHTOM Y4eOHOTo
mpolecca A KaKIoro CTyAIeHTa U ompenensercs yueOHbIM I1aHoM. Buabl camocrosiTenbHOM
paboOThl CTYACHTOB OIpENENAOTCs TMpH pa3paboTke paboYMX MporpaMMm M y4eOHBIX
METOJIMYECKUX KOMIUIEKCOB JUCHMIUIMH coAepXaHueM ydeOHoW aucuuivinHbl. [lpu
OIPENICICHUH COJICP)KAHUSI CaMOCTOSITENbHON pabOThl CTYAEGHTOB CJEIyeT YUYUTHIBAaTh HX
YPOBEHb CaMOCTOSITEIBHOCTH U TPeOOBaHMUS K YPOBHIO CaMOCTOSITEIbHOCTH BBITYCKHUKOB JUIS
TOro, 4TOOBI 3a MepHoa OOyueHHs] MCKOMBI ypOBeHb ObUI AOCTUIHYT. Tak, yAeibHbIH Bec
CaMOCTOSATENLHON paboTHI Mpu 00yueHUr B O4HOM popme cocrtaBiseT 10 50% OT KoauvecTBa



ayJIMTOPHBIX YacOB, OTBEJAEHHBIX HA M3Y4YCHHE UCIMIUIMHBI, B 3a09HON (popMe - KOITHUYECTBO
9acoB, OTBEJICHHBIX HA OCBOCHHE TUCIUILTNHEI, yBeITHMIUBaeTCs 10 90%.

CaMmocTtosiTenbHass paboTa ompenensieTcs Kak WHAWBHIyallbHAs WU KOJUIGKTUBHAS
ydeOHasl JeATeNbHOCTh, OCYIIeCTBIsieMasi 03 HEMOCPEICTBEHHOTO PYKOBOJCTBA Ieaarora, HO
IO €r0 3aJIaHUSM U MOJ] €T0 KOHTPOJIEM.

CamocrosTenpHasi paboTa — OJTO TO3HABaTeNbHAs YydYeOHas JesITeIbHOCTh, KOTJa
MOCIIEA0BATEIHHOCTh MBIIIJICHHSI CTYJCHTa, €r0 YMCTBEHHBIX W MPAKTUYECKHX OMNepanuil u
JCHCTBHIA 3aBUCUT W OMpEICIIIeTCs caMuM CTyaeHTOM. CaMocCTosTelIbHas padoTa CTYJICHTOB
CHOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OpPraHM30BaHHOCTH,
TBOPYECKOTO TIOJX0Ja K PEIICHUI0 MPOOJIeM yU4eOHOTO W MPOPECCHOHATBHOTO YPOBHS, YTO B
UTOTE TIPUBOJUT K PAa3BUTHIO HABBIKA CaMOCTOSTENBHOTO IUIAHUPOBAHUS U peaTH3aIiH
JCSATEILHOCTH.

[lenpt0 caMOCTOSATENBHON pabOThI CTYICHTOB SIBISETCS OBJIAJCHHE HEOOXOIUMBIMU
KOMIICTCHIIMSIMA 110  CBOEMY  HANPABICHUIO  ITOJATOTOBKH, OIBITOM TBOPYECKOH U
HCCIIEIOBATENLCKOM 1eATEeIHbHOCTH.

Ha ocHOBaHMHM KOMIIETEHTHOCTHOTO IIOJX0JIa K peallu3alud MPOoPeCCHOHATBHBIX
00pa30BaTeNbHBIX MPOTPaAMM, BHIAMH 33aJaHHH JIJIsl CAMOCTOSATEIHHON PaOOTHI SBISIFOTCS:

- Ol 061a0eHusi 3HaHUAMU: dYTeHWEe Tekcta (y4eOHHWKa, TEePBOMCTOYHHUKA,
JOTIOJTHUTENIPHOW JIMTEpATyphl), COCTABJICHHE IUIaHA TeEKCTa, Tpaduueckoe H300pakeHne
CTPYKTYpBI TEKCTa, KOHCIEKTUPOBAHUE TEKCTa, BBIMMCKH M3 TEKCTa, paboTa cO CIOBApsIMH H
CIPaBOYHHMKAMH, O3HAKOMJICHHE C HOPMATHBHBIMU JAOKYMEHTaMH, y4eOHO-HCCIIEe0BaTEeNbCKAs
paboTa, UCIIOIb30BAHKUE ayAHO- U BHICO3ANICEH, KOMIIBIOTEPHOW TEXHUKH U MH(POPMAITMOHHO-
TEeJIEKOMMYHHUKAIIMOHHOW ceTh IHTepHeT U ip.

- 0na 3aKpenjieHusi U cucmemamuzayuu 3Hanui: PaboTa C KOHCIEKTOM JIEKIWH,
obOpaboTka Tekcra (y4eOHHKa, MEePBOMCTOYHHUKA, JOTOJIHUTEILHOW JHMTEPaTyphl, ayauo u
BUJ€O3anMCcel), IOBTOpPHas paboTa HajJ y4eOHBIM MaTepuanoM, COCTaBJICHUE IUIaHa,
COCTaBJIEHHE TaOIMIl Ui CHCTEMAaTH3allMM Y4eOHOro MaTepuana, OTBET Ha KOHTPOJIbHBIE
BOIIPOCHI, 3all0JHEHHE pabodel TeTpaau, aHaIuTHYecKas o0paboTka TekcTa (aHHOTUPOBAaHMUE,
penieH3upoBanue, pedepupoBaHHe, KOHCIEKT-aHAIU3 M Jp.), 3aBEpUICHHE ayIUTOPHBIX
IPAaKTUYEeCKUX paboT M odopmieHHE OTYETOB IO HHUM, [OJArOTOBKA MyJbTUMEAUA
COOOIICHUI/IOKIaI0OB K BBICTYIUICHHIO Ha ceMuHape (KOH(EpeHIUH), MaTepuaoB-
Ipe3eHTalluid, MoAroToBka  pedepara, cocraBieHue  Oubnuorpaguu, TeMaTHUYECKHX
KpPOCCBOPZOB, TECTUPOBAHUE U IIP.

- 014 popmuposanus ymeHull: PEIICHUE 3a7a4 W yNPaXHEHUU MO 00pasily, pelieHue
BapUATHBHBIX 3a7ay, BHINIOJHEHHE YepTeKeH, CXEM, BBIMIOJHEHHE pPacyeToB (rpaduueckux
paboT), penieHne CUTYyanoOHHBIX (TIPOPECCHOHANBHBIX) 3a/1a4, TIOJTOTOBKA K JICJIOBBIM UTpaM,
MPOEKTUPOBAHHE M MOJEIUPOBAHUE pAa3HBIX BHIOB M KOMIIOHEHTOB MpO(dheccCHOoHANBHOM
NeSITeNLHOCTH, PeIIEKCUBHBIN aHAN3 MPO(HECCHOHATBLHBIX YMEHUN C MCIIOH30BAaHHEM Ay IHO-
Y BUJCOTEXHUKH U JIp.

CaMmocrtosiTenbHass paboTa MOXET OCYIIECTBIATHCS WHANBUAYATbHO WJIH TPYyNIIaMH
CTYJICHTOB B 3aBUCHUMOCTHU OT IIeJId, 00beMa, KOHKPETHOM TEMAaTUKH CaMOCTOSTEIbHON padoThI,
YPOBHS CIIOHOCTH, YPOBHS YMCHHA CTYICHTOB.

KoHnTponb pe3ynbTaToB caMOCTOSITENbHON pabOThl CTYJEHTOB MOKET OCYIIECTBISATHCS B
mpenenax BPEMEHH, OTBEJACHHOTO Ha oOO0s3aTeibHBbIC yYeOHBIC 3aHITHS 10 JAUCHUILIUHE |
BHEAyJIUTOPHYIO CaMOCTOSITENIbHYI0 pabOTy CTYIEHTOB MO TUCIHUIUIMHE, MOKET MPOXOIUTH B
MUCbMEHHOMW, YCTHOU MITU CMETIaHHOU (popme.

CamocrtosiTenbHas paboTa TPOBOAMUTCS B BHIE YHNPAKHEHUH MPU H3YYEHHH HOBOTO
MaTepuaia, YIpaXHESHUH B TPOIECCe 3aKPEIICHUS ¥ IIOBTOPEHUS, YIIPAXKHEHUH TPOBEPOUYHBIX U
KOHTPOJIBHBIX PaboT, a TaKkKe JIJIs1 CAMOKOHTPOJISL.

JInist opraHu3amuy caMoCTOSITENIFHON pabOThl HEOOXOIUMBI CIICAYIOIINE YCIOBUS:

1. TOTOBHOCTB CTYJICHTOB K CAMOCTOSITEIbHOMY TPY/LY;
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2. HAJIMYME WU JOCTYIHOCTh HEOOXOJMMOro y4eOHO-METOJMYECKOTO M CIIPaBOYHOIO
MaTepuaa;

3. KOHCYJIbTAlMOHHAS TIOMOIIb.

CamocrosiTenbHas paboTa MOXKET IMPOXOJHUTh B JICKIHOHHOM KaOHHETEe, KOMIIBIOTEPHOM
3ajge, OuOmmuoreke, pgoma. CamocrosTenbHas pabora cHocoOCTBYeT (OPMHUPOBAHUIO
KOMIETCHIMH, TPEHUPYET BOJIO, BOCIHUTHIBACT PAOOTOCIIOCOOHOCTh, BHUMAHKE, TUCLHILIUHY U
OTBETCTBEHHOCTb.

1 O0mas xapakTepuCcTHKA CaMOCTOSATE/IbHOM Pad0ThI CTyIeHTA NPHU U3YYEeHUU
AUCHUIIMHBI

JucuumnuHa «be30nacHOCTh KHU3HEAEATEIbHOCTHY OTHOCHTCS K JUCLMIUIMHE 0a30BOM
yacTy. OHa HampapyieHa Ha popMUpOBaHKE MPOHECCUOHATBHBIX KOMIETEHITNN 00yJaroIIMXCcs B
npoliecce BIMOMHEeHus: padboT, onpeaeneHHbx @I'OC BO.

HanmenoBaHue KOMITETEHITHI

Kon DopmMyJIUpOBKa

VK-8 CriocobeH co3aBaTh U MOIACPKUBATH B TTOBCEAHEBHOM KU3HH U B
Po(heCCHOHANBHON JIeATEILHOCTH O€30MaCHBIC YCIOBUS KU3HEICATSILHOCTH JUIS
COXpaHEHUS MPUPOIHOM cpelbl, 00eCTieueHUs] YCTOWYMBOTO Pa3BUTHS OOIIECTBA, B
TOM YHCJIE TIPY YTPO3€ ¥ BOSHUKHOBEHUH YPE3BBIUANHBIX CUTYaIIUN

B pamkax kypca mucumiuinHbl «be30macHOCTh JKU3HENEATSILHOCTHY CaMOCTOSITEIbHAS
pa60Ta CTYACHTOB HAXOJUT AKTHUBHOC IIPHMMCHCHUC M BKJIKOYACT B C€6H PAa3IMIHBIC BUABI
JeSITEeITbHOCTH:

- NOJrOTOBKA K TPAKTHUECKUM 3aHATUSM, B TOM 4YHCIE paboTa C METOJUYECKUMHU
yKa3aHUSAMHU, CPEJICTBAMHU MaccOBOI HHPOpMaIIHH;

- MOJrOTOBKAa K JICKIMSAM, B TOM 4YHCIE CaMOCTOSTEIFHOE YITyOJIEHHOE HW3yuYeHHE
TEOPETUYECKOT0 Kypca 10 peKOMEHI0BaHHOM JINTepaType;

- IIOATOTOBKA K HpOMe)KYTOqHOﬁ aTTeCTalnuu.

Ienb camocTosiTeIbHON PabOThI CTYACHTA MPU MOATOTOBKE K JICKIUSAM 3aKIII0YacTCs B
MOJIyY€HUU HOBBIX 3HAHUMU, MPUOOPETEHHBIX MpH OoJiee TIIyOOKOM H3Y4YEHHMH JHUTEpaTyphl IO
JMCLUTUINHE.

3agaun:

— TopaboTKa ¥ MOBTOPEHUE KOHCIICKTOB JICKIIUH;

— OCMBICIIEHUE COJEpKaHUs JEKINH, JOTUIECKON CTPYKTYPBI, BBIBOJOB.

Ienb caMmocTOSITEIBHOM PabOTHI CTYIEHTA MPHU MOJATOTOBKE K MPAKTUYECKUM 3aHSTHSIM
3aKJII0YACTCS B yIIyOJeHUH, paCIIMPEHNH, IETATU3UPOBAHNN 3HAHUHN, MMOTYYEHHBIX Ha JCKIUAX
B 000011eHHOM (hopMme.

3agaun:

— Pa3BHUTh CIIOCOOHOCTh MPHUMEHSTH MOJYYCHHbIC 3HAHHS HA MPAKTUKE NPU PEIICHUH
KOHKPCTHBIX 3a71a4;

— IPOBEPUTHh 3HAHUS CTYJCHTOB, TOJYYCHHBIC HA JICKIUAX M MPH CAMOCTOSITEIHHOM
HU3YUYCHUU JIUTCPATYPHI.




2 Ilnan-rpauK BHINOJHEHHUS CAMOCTOATEIBLHOH PadoThI
Tabnuna 1 — Bunbl caMmocToaTenbHON pabOTHI At OUHOM (HOPMBI O0yUeHUS

Cpencra u O0BeM 4acoB, B TOM YHCIIE
Konsr
TEXHOJIOTHH CpPC KonraktHa Bcero
peanu3yeMbIx Bun gesteannoctu
> OLICHKH s pabota ¢
KOMITICTEHIIHH, CTYJCHTOB
Mpeno/iaBa
WHAUKATOPa(OB) Tenem
3aounas dopma oOyueHUs
1 cemectp
/-1 YK-8 ITonroroBka k IToxroroBka k
Na-2 YK-8 MIPaKTUIECKOMY MPaKTUICCKOMY 0,855 0,045 0,900
NJ-3 VK-8 3aHIATHIO 3aHITUIO
CaMoCTOSTENbHOE CaMOCTOSITEIbHOE
M3y4eHHUe JINTepaTypsl | U3yUeHHe 62,558 3,293 65,850
JIUTEPATyPhl
IToaroroBka k Bompocs! k 5,400 1.35 6,75
JK3aMeHY JK3aMeHY
Hroro 3a cemecTp 68,813 4,688 73,500




3 KOHTpOJILHLIe TOYKH U BUABbI OTYETHOCTHU 110 HUM

B pamkax peTHHIOBOI CUCTEMBI YCIIEBAEMOCTh CTYICHTOB I10 Ka)KJ0M AUCIUIUIMHE OLICHUBAECTCS
B XOJI€ TEKYLIErO0 KOHTPOJIA U MPOMEKYTOYHON aTTECTALUU.

4 Onucanue nokasaresieil U KpuTepreB OLEHNBAHUS KOMIIETEHUIMA HA PA3JIMYHBIX 3TaNax UX
(opmupoBaHusi, oNUCaHHUeE HIKAJ OLlEHUBAHUSA

YposHu JleckpunTopsl
c(OPMUPOBAHHOCTH HNunukaTopst
KOMIeTeHIHiA 2 Gamna 3 Gamna 4 Gamna 5 GamnoB
YK-8
BazoBbIii 3HaHne: ocHOB co3zlanus [He B momHOM 06BeMe Vmeer obee 3HAET OCHOBBI CO3/IaHUS H
U IOAAEPKAHUS 3HAEeT OCHOBBI CO3JJaHHs U |[IPe/ICTaBIeHUE 00 o/ Aep>KaHus
0e30IaCHBIX YCIOBHI HO/Ie P KAHUS OCHOBaX CO3JaHHS U 0€30IacHBIX YCIOBHIT
JKU3HENSSITENIBHOCTH, B |0€30MacHbIX yCIOBHI HO/UIePIKAHUS JKU3HE/SSTEILHOCTH, B
TOM YHCJIIE IPU JKM3HEIESITENIbHOCTH, B [6€30MacHbIX YCIOBUIT TOM 4uCIIe IPU
BO3HHKHOBEHHU TOM 4HCIIe TIpU JKH3HEIESTEIbHOCTH, B (BOSHHKHOBEHHHI
Ype3BBIYAHHBIX CHTYalli |BOSHUKHOBEHUH TOM 4HCIIe TIpU Upe3BEIYATHBIX
4pe3BBIYAHHBIX CUTYalUH [BOSHUKHOBEHUH CHTYallH{, HO IOMyCKaeT
Upe3BBIYANHBIX CUTYaIUH |OIIMOKH
YMeHue: co3iaBarh U He B nonHom o0beme YMEET YaCTHYHO yYMEET cO3/1aBaTh U
MOAAEPXKUBATD yMeeT CO31aBaTh CO3/1aBaTh U O ICP>KHBATh
0e30IacHbIe YCIOBUS HO/IIePXKUBATE HO/IIePXKUBATE 0e30IacHbIC yCIIOBHS
JKU3HEESTENbHOCTH, B |0€30MacHbIe YCI0BUS 6e30MacHbIe yCIOBUS JKM3HEESTEIbHOCTH, B
TOM 4HCIIC TIPU PKH3HEIESTENIBHOCTH, B |PKU3HEACSATEIBHOCTH, B [TOM 4HCIIE IPH
BO3HHKHOBEHHU TOM 4HCIIE TIpU TOM 4HCIIE TIpU BO3HHKHOBEHHHI
4pe3BbIYaHBIX CUTYaAIMH [BOSHHKHOBEHHU BO3HHKHOBEHHU Ype3BhIYARHBIX
upe3BbIYANHBIX CUTyallnii [Upe3BbIUaiiHbIX CUTYalUil [CHTyannii, HO JOIyCKaeT
OIINOKH
HaBeIku: Biageer He B monHOM 00BEMe BJIaJICET YACTHYHO BJIAJIEET CIIOCOOHOCTBIO
CIOCOOHOCTBIO CO3/1aBATh [BIIaJICET CHOCOOHOCTBIO  [CIIOCOOHOCTBIO CO3/1aBaTh [CO3aBaTh U
U IOANCPKUBAT CO3/1aBaTh U U IOANEPKUBATD O ICP>KHBATh
0e30macHbIe YCITOBHS 0 UIePXKIBATh Ge30macHble YCIOBHS Oe30macHbIE YCIOBHS
JKU3HENESATENBHOCTH, B |0€30MacHbIe YCI0BUS JKM3HEIESTENIbHOCTH, B [KU3HE/IESTeIbHOCTH, B
TOM 4HCIIC TIPU JKH3HEIESTEIBHOCTH, B [TOM YHCIIe IIPU TOM 4HUCIIe IPU
BO3HHKHOBEHHU TOM 4HCIIE TIpU BO3HHKHOBEHHU BO3HHKHOBEHHU
Ype3BbIYaiHbIX CUTYaLlUH [BOSHUKHOBEHUH Ype3BbIUAHHBIX CUTYaLUH [4pe3BbIYaliHBIX
Upe3BbIYANHBIX CUTyalnit CUTYyallui, HO JIOITyCKaeT
OIINOKH
TTOBBILIIEHHBII 3HaHUe: OCHOB CO3/IaHUS 3HAET OCHOBBI

U TOJJIePIKaHHSA
0e30MacHbIX yCIOBHi
KU3HEAESITEIBHOCTH, B
TOM 9HCIIE TIPH
BO3HUKHOBEHUH
ype3BbIUaHBIX CUTYaIUi

CO3JaHUs U
MOAJEPIKaHUS
0e30MacHbIX
YCIIOBHIA
JKM3HE/IESATENbHOCTH,
B TOM YHUCIIE IPH
BO3HUKHOBEHUH
ype3BbIYAITHBIX
CUTyauui

VMeHue: co3aaBaTh U

YMEET CO31aBaTh U

MOJJIEPKUBATH MOJAEPKUBATh
Oe30macHbIe YCIOBHS 6e30macHble YCIOBUS
KU3HEAESTEIbHOCTH, B JKU3HEAESTEIbHOCTH,
TOM 4HUCIIEe IPU B TOM YHCJIE TIPU
BO3HUKHOBEHUH BO3HUKHOBEHHH
ype3BbIUaHBIX CUTYaIUil upe3BbIYAHBIX
CUTyanui
HaBsiku: Bageer BIIaJIceT
CIIOCOOHOCTBIO CO3/1aBaTh CIIOCOOHOCTBIO
U TIOJIEPKUBATh cOo3/1aBaTh U
6e30MacHbIe yCIOBUS HOJIeP>KHBATh
JKU3HENESATENIbHOCTH, B 6e30IacHbIe yCIIOBHS
TOM 4YHUCIIE IPU JKH3HEIEATENbHOCTH,
BO3HHKHOBEHHU B TOM 4YHUCJIe IPU
Ype3BbIYAHHBIX CUTYyalUi BO3HUKHOBEHHHU
ype3BbIYAITHBIX

CUTyauui




5 Temaruyeckuit nian JUCITUIIJINHBI

No Paznen (Tema) Peanuzyemsbie KonTakTHast padoTa CamocrosiTenbHast
JUCIIATLITHBI KOMIICTCHIIUH, 00yYarOIIUXCS C paborta, 4yacos
WHIUKATOPBI Mperno/iaBareyieM, 4acoB
2 5 ® 53 E =
[5) = oS =SS
= 23 S & 22
=N I -
Ounas popma o0yueHust
1
2
HNTOI'O 3a cemectp
3aouHas ¢hopma o0yueHusI
1 cemectp
1 UYenosek u cpeaa -1 YK-8
oOuTaHUs HJI-2 YK-8
WJa-3 VK-8
2 Kputepun NA-1 YK-8
0e30macHOCTH NA-2 YK-8
WJ-3 VK-8
3 Yupasnenue N/-1 YK-8
0€30I1aCHOCTBIO /-2 YK-8 1,5 1,5
sku3nenearenpbHoctn | MJ-3 VK-8
4 UpesBbluaiiHbie HJI-1 YK-8 66,75
curyaruu mupaoro | MJ[-2 YK-8 15
1 BOCHHOTO -3 YK-8 ’
BpEMEHH
5 bezonacHocTts B /-1 YK-8
Ype3BbIYANHbIX NA-2 YK-8
CHUTYaLHsIX Na-3 YK-8
6 OCHOBBI OKa3aHuUs na-1 YK-8
TIEPBOH MTOMOTITH /-2 YK-8 1,5 1,5
MOCTPaIaBIINM NA-3 YK-8
HNTOI'O 3a cemectp 3 4.5 66,75
Ne Temnr HanmenoBanme tem O0BeM yacoB N3 aux
JUCIIUTUINHBI JACUUIUIMHBI, UX KPATKOE MPAKTAYECKAS
COJIepKaHue MOJITOTOBKA, YaCOB
odo | 3bo | 03do | odbo | 3do | o3do
1 YeoBek u cpeaa OOUTAHWS:
XapakTepHbIe COCTOSHHS CHUCTEMBI
«YeNOBEK -  cpelda OOUTaHUM.
OcHoBBl ~ (usnonorun Tpyaa u
KoMdopTHBIE YCIOBUA
JKU3HEACATEIBHOCTH B TeXHOChEpe.
Kpurepun KOM(OpPTHOCTH.
HeratuBHbie (hakTopbl
TEXHOC(Ephbl, UX BO3JCHCTBUEC Ha
YEeJIOBEKa, TeXHOChepy u
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MPUPOTHYIO CPENY.
Kpurepun 6e3omacHoctr: OreHKa
paananuoHHOM 00CTaHOBKH.
OcHOBBI  ()U3HOJIOTHU U TpYyAa.
KomdopTHbIe YCIIOBUS
JKU3HEAEATEILHOCTH.
OO01meoOMeHHast u MECTHast
BEHTWIALUSA. MeponpusaTus 1o
3alUTe OT IIyMa
Ympasieane 0e30macHOCTHIO
JKM3HENESTEIbHOCTH
3 Onenka BO3IEHCTBHS BPEIHBIX 1,5
BEIIECTB, cojepKaIuecs B
BO3JIyXE
UpesBbluaiiHbie CUTYyalUH
MHPHOTO ¥ BOGHHOTO BPEMEHHU:
4 Onpenenenue HU30BITOYHOTO
JIABJICHUSI OT B3PHIBA B PE3yJbTaTe
aBapuu
be3zonacHocTh B Upe3BBIYAMHBIX
CUTYaIUsIX:
OneHka  04aroB  IMOpPaXeHHA,
BO3HUKAIONUX B  pe3ylbTaTe
CTUXWUUHBIX O€ICTBUH, aBapuil u
Karactpod
OCHOBEI OKa3aHusg nepBoi
TTOMOIIIH TTOCTPAIABIINM:
OkazaHue nepBOd MMOMOLIU B
OITACHBIX CHTYalHsX

Uroro 3a 1 cemectp 3

Hroro 3

1,5

6 Bonipocsl AJ1s1 co6eceA0BaHUS

Tema 1. YesioBek u cpeaa oouTanus
IIpakTuyeckasi padora 1. [lpeamer u 3agauu kypca BXKJ|

1. XapakTepHbIe COCTOSHUS CUCTEMBI «UEJIOBEK - Cpe/ia OOUTaHUSI.

2. [TpuHLIMIIBI, METO/IBI M CPEACTBA OE30MACHOCTH JKU3HEIEATEIBHOCTH.

3. OcHoBbI GU3NONIOTHU TPYAa U KOM(DOPTHBIE YCIOBHUS KU3IHEACITEILHOCTH B TEXHOChEDPE.

4. HeratuBHble (akTopbl TeXHOC(ephl, MX BO3JCHCTBHE Ha 4YEIOBEKa, TeXHochepy u
MPUPOJIHYIO CPey.

5. OnacHOCTH TEXHUYECKUX CUCTEM.

6. CpenctBa CHUKEHHS TPABMOOMIACHOCTH M BPEHOTO BO3JICHCTBUS TEXHUUECKUX CHUCTEM.

7. bezonacHocTh  (DYHKIIMOHMPOBAHUS ~ ABTOMATH3HPOBAHHBIX M POOOTHU3MPOBAHHBIX
MIPOU3BO/ICTB.

Tema 2. Kpurepuu 6e30macHocTi
I[MpakTuyeckasi padora 2. OueHka paaualMOHHOH 00CTAHOBKY

1. ABapuu Ha paJIMallMOHHBIX 00BEKTAX.

2. 10 XapaKTepy SIBJICHUI: aBapuu ¢ BEIOpOCOM (yrpo3a BeIOpOCca) paiuOaKTUBHBIX BEILIECTB

3. ABapuu ¢ BBIOPOCOM PAaJMOAKTHUBHBIX BelIECTB. PamuanioHHO-OMacHble OOBEKTHI.
TpeboBanus 3akona P® «O panuannonHoii 6e3omacHoCTH HaceneHus» oT 9 suBaps 1996 r. Ne3-D3.

4. XapakTepucTuka OdYaroB TopakeHus mnpu aBapusix Ha ADC, o0ocoOeHHOCTH
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PaaAuOAKTHUBHOTO 3apaKCHUA (3anH3HeHI/I$I) MCCTHOCTH, BO3yXa U BOJBI IIpU aBapuUiAX HA ADC.

5. XapakTep TNOpaXXeHWs JIOJEed W JKUBOTHBIX, 3arpsA3HEHUs  PaJAMOHYKIUIAMHU
CEJIbCKOXO3SMICTBEHHBIX PACTEHHM, TUIIEBOTO ChIPbS U IPOAOBOJIbCTBHS.

6. [TocnencTBus palnalliOHHBIX aBAPUN.

7. IIpaBmia moBeneHWsT W JCHCTBUS  HACENIEHHsS MpU  pPAAMALMOHHBIX aBapHsIX W

PAAOAKTUBHOM 3apaKC€HUH MECTHOCTHU.

IIpakTHyeckas padora 3. OueHka Bo31eiicTBUSI BPeIHbIX BEeIECTB, COIePKaIIHecs B

BO3J1yXe
1. ABapuy Ha XMMHUYECKU OTMACHBIX 00BEKTaX XUMUYECKOE 3arpsi3HEHHE.
2. [Topaxkatormii ¢akTop BHIOPOCOB aBapUHO XHUMHUUYECKH omacHbIX BemecTB (AXOB),

TOKCUYHOCTb, IIOpOTOBasi KOHIEHTpalus, MpeAes MepeHOCUMOCTH, MaKCHUMajlbHas JOIycTUMas
koHueHntpauus AXOB, IT/IK, Tokcono3a.

3. ABapuitHo xumuueckd omnacHble BemecTtBa (AXOB): kmaccel omacHocTed U HX
XapaKTepUCTHKA, MOpaxaroue (aKkTopel; 30HA XMMHUYECKOTO 3apaXKeHHs, (PU3NKO-XUMHUYECKHUE
nokazarenu (dazoBoe coctosiaue AXOB), kinaccudukanmsi aBapuii Ha XUMHUYECKH OIACHBIX O0BEKTax
(yacTHas, 0OBEKTOBAs, MECTHAs!, pETUOHANbHAS, TI100aIbHA).

4. [IpaBmia moBeneHHss W JAEWCTBUS HaceleHUs IMpU aBapusix ¢ BbiOpocom AXOB:
ONOBEUICHHE O XMMHMUYECKOM 3apa)K€HUH, IepBas MOMOIIb NPU XUMHUYECKMX OYKOTax U OTPaBJICHUAX
AXOB, cpenctBa HHAMBUAYATLHOM 3anTuThl TKaHeH U opraHoB abixanus ('OCT P 22.3.02-99).

5. OO6mue TpeOoBaHMS K OpPraHU3AlMKM M MPOBEICHHUIO aBapUITHO-CIacaTeIbHBIX paboT mpH
aBapusax Ha XxuMu4decku omacHbX o0bekTax ('OCT P - 22.8.05-99).
6. CpencTBa 3alIuThl OPraHOB JIbIXaHMUS.

IIpakTnyeckas padora 4. OcHoBbI GU3NOTOTHHU U TPYAA. KOM(OPTHBIE YCITOBHUS
AKU3HEACATECIIBbHOCTH

OcHoBHbBIE (POPMBI IEATETFHOCTH YEJIOBEKA

[Tytu 1 MeTo b1 TOBBILIEHUS YPPEKTUBHOCTU TPYJAOBOU AESITETHHOCTH

Knaccugukanus ycioBuii Tpyaa

TpebGoBanwus K KJlaccaM yCJIOBHM Tpyaa

TpeboBaHMs K MUKPOKIIUMATy Ha POU3BOJICTBE

BozneiicTBue Ha yenoBeka HEraTUBHBIX (DAKTOPOB TPYJIOBOU CPEIbI

S

Tema 3. YnpasjeHue 6e30MaCHOCTHIO JKU3HEIEATETLHOCTH
IIpakTHyeckas padora 5. Onpenenenne N30bITOYHOrO JABJIEHHUS OT B3PbIBA B pe3yJbTaTe

aBapum
1. TpeboBanus 6€30MacHOCTH MPH padoTe ¢ cOCyaMU, HAXOAIIUMHUCS T10/1 JaBJICHHEM.
2. B3psiBonoxkapoonacHble CBOMCTBA BELIECTB.
3. XapakTepucTuka IPOAYKTOB B3pbIBa M oOpasoBaBIleiicss B pe3ysibTaTe HX JeHCTBUA
BO3/YIIHOH yIapPHOU BOJIHBI.
4. Oxaszanue nepBoOii IOMOIIY MOCTPAABIINM B O4are opakeHus.

IIpakTHyeckas padora 6. O0meoOMeHHAs1 M MeCTHasi BEHTHJISALUS

Haznauenne BCHTWJIALINU

EctecTBeHHas: M HCKYCCTBEHHAs! CHCTEMA BEHTHIISIIUH

Cucrema KOHAUIUOHHUPOBAHUS BO31yXa

HaGopHast 1 MOHOOJIOYHASI CUCTEMa BEHTUIISIIIUT

BoznyxooOmen nomenieHuit

Ha3znauenue o0meoOMeHHON BEHTHIISIIHA

Komiuiekc MeponpusiTuii 1o CEpBUCHOMY 00CITY’KUBAHUIO BEHTUIISILIUU

NHowuhkwd =
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IIpakTnyeckas padora 7. MeponpusTUs 1O 3aIHUTE OT HIyMa

XapakTepucTHKa IryMa

BozneiicTBue mryma u BUOpanuy Ha yeaoBeka
Mertoabl ¥ CpeICcTBA 3AIMTHI OT LIyMa
CpencrTBa MHIUMBHTyJIBHOW 3aIUTHI OT IIymMa

Eal A e

3amuTa OT IIymMa ¥ BUOpalyy Ha IPOU3BOJICTBE

Tema 4. UpesBbluaiiHble CHTYallHH MHPHOTO H BOEHHOI'0 BpeMeHH
IIpakTuyeckas padora 8. IlnanupoBanue U OpraHu3aliuOHHbIE BONPOCHI BHINIOJIHEHHUS
IBAKYALlMOHHBIX MEPONPUATHH

—_—

DBakyalusi, Ha3HauYeHUe U 1EIH.

Opranuzaiuss ¥ TPOBEIEHHE HSBAKOMEPOIPHITHI, KU3HEOOECIeueHUe HSBaKyHPOBAHHOTO
HACCJICHHSL.

Y6exula, Ha3HaYeHHUE, 0011ee YCTPONUCTBO.

o

[IpaBuna 3amoHeHHs 3alUTHBIX COOPY>KEHUI U TIOBEACHUS B HUX.
[TpuHiune! 1 crocoObl IBaKyaluy.

OBaKyalMOHHbIE OPTaHBI.

JlelicTBuS HaceNeHUs MPHU IBAKYalLHH.

© NN kW

DKCTpeHHas 3BaKyalys, NOpsAJ0K €€ IPOBEICHUS.

Tema 5. BezonacHocTh B Ype3BHIYAWHBIX CHTYAMAX
IIpakTHyeckas padora 9. OneHka 04aroB NOpPaKeHHUs1, BOSHNKAIOIINX B pe3yJbTaTe
CTUXMUHBIX 0€eICTBUI, aBapuii U KaTacTpod

1. Jlaiite ompeneneHre TOHATHH  «4Ype3BbIUaliHAs  CHUTYallUs», «CTUXHIHOE  O€ICTBHEY,
«karactpodar.

OxapakTepu3yiTe CTUXUMHBIE OSICTBHUS XapaKTePHBIE JJIs HAIIIETO PETHOHA.

Hcropuueckas aeTonuch NpupoIHbIX siBieHu CTaBpONOIbCKOTO Kpasi.

Haubonee pazpymmrensubie YC Hamero permosa.

Cnioco0sr 3amuTs! oT YC.

Curnainsl onoemenus npu YC

AnroputMm noseneHus yenoseka npu YC.

Nk LD

7 MeToauyecKue peKOMeHIAHH M0 U3YYEeHHIO TEOPEeTHYeCKOro MaTepuaJa

CaMmocTtosiTenbHass paboTa CTyACHTa B XOJAC JIEKIHOHHBIX 3aHATHI BKIIOYACT HW3YUYCHHE
BOIPOCOB TEOPHUH, BHIHECEHHBIX HA CAMOCTOSITENIbHOE U3yUYeHHE B COOTBETCTBUU C pabouell mporpaMMoit
JUCHUIIIINHBI, Hpopa60TI<y JICKHUOHHBIX MAaTCpUAJIOB [JId MOATOTOBKM K KOHTPOJIIO 3HAaHUN Ha
JICKIMOHHBIX 3aHATUSAX (OMPOC) M MOATOTOBKY BOIPOCOB Jii OOCYXACHHUS TpU KOHCYJbTallUU C
MpernoiaBaTeseM.

PaGota ¢ nekiMOHHBIM MaTepuajoM He 3aBeplIaeTcs Mo OKOH4YaHWU jekiuu. Ha 2 yaca nekuuun
HEOO0XOMMO 3aTPATUTh OKOJIO Yaca Ha pabdoTy ¢ KOHCIIEKTOM. 3a 3TO BPEMEHs HEOOXOAUMO MepPeUnuTaTh
3aIlMCH, MOTIOJIHUTh UX JIaHHBIMH, KOTOPBIE yAaJI0Ch 3alIOMHUTh U3 PEYM MpernoiaBareisi, HO He yaioch
3armucarThb. Pa60Ta;1 C KOHCIICKTOM, HYXXHO OTMCTUTH HCTIOHATHBLIC BOIPOCHI JJIsI BBIAICHCHUA KOTOPBLIC Y
npernoaaBaress Ha KOHCynbTauuu. OTAEIbHO CelyeT BBIACIUTh CBA3aHHBIE C TEMOI JIEKIIMKA BOMPOCHI,
KOTOpPBIE MPEToAaBaTellb MOPYUHI MPOPadOoTaTh CAMOCTOSTEIHHO.

AKTHUBHO TpOpaOOTaHHBIM B TEUEHHE CEMECTpa KOHCIEKT JIEKIMA B JAJbHEUIIEM CITYXKHUT
OCHOBOM JIJ1s1 IOJITOTOBKH K SK3aMEHY .
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Bormpocs! st caMOCTOATEILHOTO U3YYEHUS IIPEACTABIICHBI B II. 5.

CamocrosiTenbHast paboTa B X07ie HPAKTHKYMA BKIIIOUAET BHIMOJIHEHNE 3aJaHUI K IPAKTHUYECKUM
3aHATHUSAM, B YAaCTHOCTH PEIIEHUE 3aJad pa3JIMYHOIO YPOBHS CIOXKHOCTH. 3aJayd IpPUBEICHBI B
METOJUYECKHUX YKa3aHUAX K MPAKTUYECKUM 3aHATUSAM U POHJIaX OLEHOYHBIX CPECTB.

3Has TeMy NPaKTHUECKOro 3aHATHS, HEOOXOAMMO TOTOBUTHCS K HeMy 3aliaroBpeMeHHO. [l
3¢ (HeKTUBHON MOATOTOBKHU K MPAKTUYECKOMY 3aHSATHIO HEOOXOAMMO MMETh METOJIUYECKOE PYKOBOACTBO

K IPaKTHYECKOMY 3aHSTHUIO.

Kpurepun onieHuBaHMs MPAKTUYECKUX 3aHATUN NPEACTaBICH B (POH/IE OLICHOUHBIX CPEJICTB.

[Ipu npoBepke MPaKTUUECKOTO 3aJlaHUsl, OLIEHUBAIOTCA: MOCIEA0BATEIHHOCTh U PAllMOHATIBLHOCTD
U3JI0KEHUSI MaTepuaia; II0JIHOTa M JIOCTaTOYHBI 00BeM OTBeTa; HAYyYHOCTh B ONEPUPOBAHHUU
OCHOBHBIMH MOHATHSIMH; UCTIOJIb30BAHUE U U3YUEHHUE JOMOJIIHUTENbHBIX JTUTEPATYPHBIX HICTOYHUKOB
Kpurepun onieHnBaHus pe3yIbTaTOB CaMOCTOSITEIbHOM pabOThI: BOIIPOCH! AJIsi COOECEI0BaHUS U
9K3aMeHa npuBeaeHbl DOHe OLEHOYHBIX CPECTB M0 AUCLUILIINHE

8 MeToguyecKue peKOMeHJal My [0 OPraHUu3anuy CaMOCTOSATE/IbHON PaGoThI
CTYJ,€HTOB

CaMocTtosTeNnbHas paboTa SBISICTCS OJJHUM W3 BUIOB YUCOHOH JEATSIIEHOCTH 00yYatONuXCs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH, TBOPUYECKOTO
MoAXO0Ma K PEIICHUIO Tpo0sieM yueOHOro 1 mpodheCCUOHATBHOTO YPOBHH.

AyautopHas caMmocTosiTelbHas paboTa MO y4eOHOW [UCHUIUIMHE OCYIIECTBISETCS Ha
y‘~I€6HI)IX 3aHATHUAX 1TOA HEMOCPCACTBCHHBIM PYKOBOACTBOM IIPCHIOAABATCIIA U 110 €0 3aJIaHUTO.

BueayautopHas camocTosATenbHas paboTa BBIMOIHIETCS 10 33JaHUI0 MPEnoaaBaTes 06e3 ero
HEMOCPEJACTBCHHOTO yUaCTHSI.

Buner 3ananuii 1511 BHeayAUTOPHOM CaMOCTOATEIbHOU paboThl, X COAEpKAHUE U XapaKTep
MOTYT UMETh BapuaTUBHBIA U Ju(depeHIIMPOBAHHBIN XapaKTep, YUUTHIBATh CrieUU(UKY U3ydyaeMoit
y4eOHOW JUCIMILTUHBI, MHAUBHUyallbHbIE OCOOEHHOCTH 00yYaroIIerocs.

KoHTpoJIb caMOCTOSATEIBPHON pabOTHI M OIICHKA €€ PEe3yJIbTAaTOB OPraHU3yeTCsl KaK €IHHCTBO
IBYX (opm:

1. caMOKOHTPOJIB M CaMOOIIEHKA 00YHAIOIIErOCS;

2. KOHTPOIIb U OLIEHKA CO CTOPOHBI ITPEIOJABATENS.

9 MeToanuyecKue PEKOMEHAAal U IIPHU pa60Te Ha/J KOHCIIEKTOM BO BpeMA
nposeacHusdA JICKIIUH

B XxoJie NEKIMOHHBIX 3aHATHI BECTH KOHCIEKTHpPOBaHUE ydyeOHoro marepuana. OOpamarth
BHHMaHUE Ha KaTeropuu, GopMyJIHPOBKH, PACKPHIBAIOIINE COACPKAHUE TEX WIIM UHBIX SBJICHUN U
IPOLIECCOB, HAy4YHbIE€ BBIBOJABl U IPAKTUUYECKHE PEKOMEHJALNUH, IIOJOKUTENbHBINA OIBIT B
OpaTOpPCKOM HMCKyccTBe. JKenareabHO OCTaBUTh B pabOYMX KOHCIEKTaxX MOJjs, Ha KOTOPBIX AeNaTh
IIOMETKHM U3 PEKOMEHJOBAHHOM JIMTEPATypbl, JONOJHAIOIME MaTepUal MMPOCIyILIAaHHONW JIEKLIUH, a
TaKXKe MOoAYepKUBaroyue 0co0yo BaXHOCTh T€X WM MHBIX TEOPETHUYECKUX IMOJIOKEHHUH. 3a1aBaTh
IIPETIOIABATEI0 YTOYHAIOIIME BONPOCHI C LENbI0 YACHEHHMsS TEOPETUYECKHUX II0JI0KECHUH,
pa3peneHus CIOPHBIX CUTYaLUN.

B Xxozme moaroroBkM K ceMHMHAapaM H3Y4YMTb OCHOBHYIO JIMTEPATypy, O3HAKOMHUTBHCS C
JIOTIOJTHUTEIBHON JIUTEPaTypPOl, HOBBIMU MyOJUKALUSMU B NMEPUOJUYECKUX H3JIaHUSAX: JKypHaIax,
razerax u T.4. [Ipy 5TOM ydYecTb pEKOMEHIAWU MpernojaBaTenss U TpeOoBaHHA Yy4eOHOMH
nporpammel. JlopaOaTeiBaTh CBOIl KOHCIEKT JICKIIMH, JeNias B HEM COOTBETCTBYIOIIME 3aIUCH U3
JUTEpaTyphl, PEKOMEHJOBAHHOW MperojaBaTelieM W MPEeIyCMOTPEHHON y4eOHOW MpOrpaMMOi.
[ToAroToBUTH TE3UCHI N7l BBICTYIUICHUN MO BCEM y4eOHBIM BOIIPOCAM, BHIHOCUMBIM Ha CEMHHAp.
I'oToBsACH K AOKIaMy WM pedepaTUBHOMY COOOLICHUIO, 00PAIATHCS 32 METOANYECKOMN ITOMOIIBIO K
npenojasarento. COCTaBUTh IIAH-KOHCIIEKT CBOErO BhICTYIUIEHUS. [Ipoaymars npuMepsl ¢ 1enbio
oOecrieyeHuss TECHOM CBS3M M3y4yaeMOHl TEOpHUH C pealbHOW >ku3HbI0. CBOEBpEMEHHOE U
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Ka4eCTBEHHOE BBINIOJHEHUE CaMOCTOSTENbHOW paboThl Oazupyercs Ha COOJIOJCHUH HACTOSIIMX
peKOMEHalUi U U3yUYeHUN PEKOMEHJI0OBaHHOU nuTepaTypbl. CTy/IEHT MOXKET JTOTOJIHUTH CIHCOK
UCIIOJIb30BAaHHOW JIMTEpPATypbl COBPEMEHHBIMH HCTOYHHMKAMH, HE IPEJCTABICHHBIMM B CIIMCKE
PEKOMEH/I0BAaHHOM JUTEpaTyphl, U B JaJbHEHIlIEM HCIOJIb30BaTh COOCTBEHHBIE MOJTOTOBIICHHBIE
yueOHble MaTepHalibl IPU HAMCAHUU PadoT.

10 MeTogn4ecKHe peKOMeH/Jal iy N0 NOArOoTOBKE K NPAKTH4YeCKUM 3aHATUAM

[IpakTuyeckoe 3aHATHA — ONWH M3 caMbIX 3()()EKTUBHBIX BHJIOB YYEOHBIX 3aHATHHA, Ha
KOTOPBIX CTYAEHTBI y4aTcsi TBOpUYECKH paboTaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOIO MO3MIUIO,
NPaBWIBHO M JOXOAYMBO HM3JIaraTb CBOM MBICIU Tepen ayautopueil. OCHOBHOE B TOATOTOBKE H
NPOBEICHUH NPAKTUYECKUX 3aHATHH — 3TO caMoCTosATeNbHas paboTa CTylEHTa HaJl W3ydYeHUEM
Ttembl. CTyJIeHT 00s3aH TOYHO 3HATh IJIaH 3aHATHS MO0 KOHKPETHOE 3a7aHue K Hemy. Ha 3ansatun
00CYX/1al0TCSl y3JI0BbI€ BOINPOCHI TEMbI, OJJHAKO TaM MOIYT ObITh M TakKue, KOTOpble HEe ObLIM
peAMETOM PAaCCMOTPEHHUs Ha JIEKIMH. MOTyT OBITh M CIICIIMAIbHbBIE 3aIaHMsI K TOW WM HHOU TeMe.

I'oTOBUTBCS K NpaKTUYECKOMY 3aHATUIO cliefyeT 3apaHee. HeoOXoauMo BHMMATENBHO
O3HAKOMHUTBHCS C IUIAHOM M JPYTMMH MaTepHallaMH, YSCHUTb BOIIPOCHI, BBIHOCHMEBIE Ha
oOcyxaeHue. 3areM HyXHO M0A00paTh JMTEpaTypy UM JApyrod HEOOXOAMMBbIM, B T.u.
pEKOMEHIOBaHHBIN, MaTepuan (depe3 OMOIMOTEeKy, y4eOHO-METOIUYeCKUi KaOuHeT Kadeapsl u
ap.). Ho npexne Bcero, cinenyer oOpaTuTbcs K CBOMM KOHCIIEKTaM JICKIMH U COOTBETCTBYIOIIEMY
pa3zneny ydeOHHKa. 3yueHne BceX HCTOYHUKOB TOJHKHO WTH IOJ YTIIOM 3pEHHsI IOUCKA OTBETOB
Ha BBIHOCUMBIE Ha PAKTUKO-OPUEHTUPOBAHHBIE 3aHATHS BOIPOCHI.

3aBepIIarouid ATan MOJATOTOBKH K 3aHSITHAM COCTOMT B BBITIOJHEHUHM HHIUBHIYaJTbHBIX
3aJaHUH.

B citydae nporrycka 3aHSTHSL CTYACHT 00s3aH IMOATOTOBUTH MaTepHajl M OTYUTATHCS 110 HEMY
nepea IpernojaBaTesieM B 00ycClOBIEHHOE BpeMs. MokeT ObITh NPEASIOKEHO OTAEIbHBIM
OakanmaBpaM, BBUAY HX cJa00il MOATOTOBKH, Ooyiee TIIyOOKO OCBOWUTH MaTepual W TPUHTH Ha
UHIMBUAYyaJIbHOE co0eceI0BaHue.

CTyneHT He JIOMyCKaeTcs K 3a4eTy, €ClIM y Hero ecTh 3aJ0JKEHHOCTh O MPaKTHYECKUM
3aHATHUAM.
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