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BBEJIEHUE

[{enpro OCBOEHUS AUCHUIUIMHBI «be30IMacHOCTh KU3HEAEATENBHOCTHY SIBIIACT-
Csl NPUOOPETEHHE UEIOCTHOIO MPEJICTABICHUS O TEOPETUYECKHX M MPAKTUYECKHX
OCHOBax 00€CIeYeHMs] TAKUX YCJIOBUM XKU3HU U JEATEIBHOCTH YEJIOBEKA, IPU KOTO-
PBIX C JOCTaTOYHO BBICOKOM BEPOSITHOCTHIO MCKJIIOYAETCS BO3MOYKHOCTH OIACHBIX U
BPEJIHBIX BO3JICUCTBUM HA JIIOJEU U OKPYKAIOLLYIO CPENy, a B ClIly4ac BOSHUKHOBEHUS
TaKUX BO3JIEUCTBUI — YCIIEITHOM JINKBUIAMHN UX MOCIECICTBUM.

3ajaun AMCHUIUIMHBI «be30IacHOCTh KM3HEACATENBHOCTH» . U3YYEHUE METO-
JIOB U CPEICTB aHAJIM3a, IPOCKTUPOBAHUSA, PA3BUTUSA U YIPABJICHUS TEXHUYECKUMHU
CUCTEMAMH B COOTBETCTBUU C COBPEMEHHBIMU TPEOOBaHUSIMU 0€30I1aCHOCTH.

[lenpro mpakTHUKyma SIBISIETCS MPUOOPETEHUE NPAKTUYECKUX YMEHHMM M 3a-
KpEIUICHHE TEOPETUYECKUX 3HAHMU, HEOOXOJUMBIX B MOCIEAYIOLIEH y4eOHOM, Tpo-
(eccuoHaIbHON A TENbHOCTH U KU3HU.

3ajayaMy MPaKTUKyMa SBJISTFOTCS:

— W3y4YeHHE IPUHLIMIIOB, METOJIOB U CPEACTB oOecneueHus 0e30MacHOCTU TPY-
JIOBOU NIESITCIILHOCTH,

— U3Yy4YEHHUE Mep MOXKApHOW 0E30MaCHOCTH M MPaBUII O€30MaCHOTO MOBEACHUS
IIPH TI0Kapax;

— W3Yy4YEeHHE NPUHLUIOB 00ECNEYEeHUs YCTOMUMBOCTH OOBEKTOB IKOHOMUKH,
MPOTHO3UPOBAHUS PA3BUTHUSI COOBITUI M OLEHKU MOCIEACTBUM MPHU TEXHOT'CHHBIX
YpE3BbIYANHBIX CUTYalHUAX U CTUXUMHBIX SIBICHUSAX;

- OBJIaJICHUE OCHOBAMH yIIPaBJICHHS 0€30MACHOCTHIO JKU3HEACATEIbHOCTH.

B pe3ynbTaTe 0cBOEHHUA 3aAaHUI MPAKTUKyMa CTYJIEHT JOJIKEH

3HATH:

- OCHOBHBIE TEXHOC(EpPHbIE OMACHOCTH, UX CBOWCTBA M XapaKTEPUCTHKH, Xa-
pakTep BO3ICHCTBUS OMACHBIX U BPEIHBIX (DAKTOPOB Ha YEJIOBEKA U MPUPOAIY, METO-
bl 3aIUTHI OT HUX;

- cneuu(UKy M MEXaHHW3M TOKCHYECKOrO0 BO3JEHUCTBHSI BpPEIHBIX BEIIECTB,
HHEPreTUUECKOro BO3AEHCTBYUS U KOMOMHUPOBAHHOTO JEHCTBUS (PaKTOPOB;

- Hay4yHbl€ U OPTraHU3ALMOHHBIE OCHOBBI OE30MACHOCTH IMPOU3BOJCTBEHHBIX
IIPOLIECCOB U YCTOWUYMBOCTH NIPOU3BOJICTB B UPE3BBIYANHBIX CUTyaLUsX;

- TEOPETHUYECKUE OCHOBBI OOecreueHHsi O€30MaCHOCTU KU3ZHENEATEIbHOCTH,
JEUCTBYIOLIYI0 CUCTEMY HOPMATHMBHO-IIPABOBBIX AaKTOB B 00JacTH TeXHOC(HEpPHOI
0e3011aCHOCTH;

- CUCTeMY ympaBJieHUs1 6€30M1acCHOCTHIO B TEXHOC(hepe.

yMeTh:

- UACHTU(PUIUPOBATH OCHOBHBIE OMACHOCTH CpeAbl OOMTaHUS YelIOBEKa, Olle-
HUBATh PUCK MX peau3alliy, BEIOMPATh METOJIbI 3aIUTHI OT OMACHOCTEN U COCOOBI
oOecniedyeHrss KOM(OPTHBIX YCIOBHUM KU3HEAEATEIHOCTH;



- TTOJTH30BATHCS OCHOBHBIMH CPEJICTBAMH KOHTPOJIS Ka4eCTBa CPeIbl OOMTAHUS,
MPUMEHSTh METOJIbI aHAJIM3a BO3JICHCTBHUS Ha YEJIOBEKAa M €T0 JIEATEIIBHOCTH CO Cpe-
JIOW OOUTaHMUS.

BJIAJETh:

- 3aKOHO/IATEIbHBIMU M ITPABOBBIMU aKTaMH B 00J1acTH O€30MMaCHOCTH U OXpa-
HBI OKPYJKAIOIICH cpelbl, TPeOOBaHUSAMHU K O€30MMaCHOCTH TEXHHUYECKUX periiaMeH-
TOB;

- CIToco0aMH M TEXHOJIOTHSIMH 3aIUTHI B UPE3BBIYAMHbBIX CUTYAIIUAX;

- HOHATHHHO-TEPMHUHOJOTHYECKHM aIaparoM B 00jacTh 0e30MacHOCTH, Me-
ToaMu oOecIieYeHHsT OS30IaCHOCTH CPEeIbl OOUTAHMSL.

Y4eOHO-METOAUUECKOE TOCOOUE COCTOUT U3:

BBCJICHHMSI, TJIC YKA3aHbI: JUCIUILINHA Y4eOHOT0 TUTaHa, JJIS U3YYCHHUS KOTOPOi
OHO MpEeTHA3HAYCHO; [N U 3aJa4 JUCITUIUIMHBL, IICJIM U 33J1a4d MMPaKTHKyMa; Tpe-
OOBaHUs K 3HAHHWSAM, YMEHHUSM W HaBBbIKaM, KOTOPHIMH JIOJDKEH OBJIAJCTh CTYICHT
MIOCJIC BBIIMTOJTHCHHUS 33JIaHUH MPAKTUKyMa,;

OCHOBHOM YacTH, KOTOpas COACPXKHUT TeMy U IeJb KaXKJIOTO IMPAaKTHUECKOTO
3aHATHS, METOIUYCCKHE PEKOMCHIAIMM 110 BBIMOJHCHHUIO 3aJaHUi, NMPUMEPHI BbI-
MIOJIHCHHMSI 3aJaHUi, MPAKTUYCCKUE 3aJaHus 10 KaXKJI0H TeMe, TECThI (BOIPOCHI) IS
CaMOKOHTPOJIS; BUIBI TEKYIIET0 KOHTPOJIS, MOCICIOBATEIIBHOCTH €r0 MPOBEIACHHS,
KPUTEPUU U HOPMBI OIICHKH (OTMETKH) BBITIOJIHEHUS MPAKTHYSCKUX 3aTaHUN;

CIIUCKA PEKOMEHTyEMbIX HICTOYHHUKOB.



IIpakTnuyeckoe 3anarue 1

Tema: Benenue

Henab: oBnageHne yMEHUSIMU, METOIaMHU OIpeieTeHus (PaKTUYECKUX U MPOTHO3HUPY-
€MBbIX 3HAYCHUH PUCKOB

®opma npoBeAeHNs 3AHATHA — YIIPAKHECHUS

1. Metoauyeckue peKOMEHIalUK 10 BBIMOJHEHUIO 33/ IaHUI

J1J1s IOATOTOBKH K PEIICHHIO 3a/1au peKOMEHayeTcs u3yuuTh [1, c. 8-11].

Puck — 3T0 KOIMYECTBEHHAs! XapaKTEPUCTHUKA JIEUCTBUS OMMACHOCTEM, KOTOpast
dbopmupyeTcsi OomnpeNeIeHHOM NeATeTbHOCThIO YEJIOBEKa, TO €CTh ATO OTHOIIECHUE
qyyucia HeOMaronpusITHBIX MPOSBICHUN OMACHOCTH K UX BO3MOXKHOMY YHCITy 3a OIpe-
JI€JICHHBIN TPOMEXYTOK BPEMEHHU (4aCTOTa peaiM3ali OMacHOCTH):

R =n/N, (1)
rane R — puck (1/ron);

N — YuCI0 HEOJIArONMPUSATHBIX MPOSIBICHUN OMACHOCTH 3a T'OJ] UM WHOM Mepu-
ox;

N — 4KCI0 BO3MOXKHBIX MPOSBICHUN OMAaCHOCTH 3a TOT e NMEePUO/ BPEMEHHU.

B npakTthueckux 1Lemnsx, B YaCTHOCTH JJIi 00OCHOBaHHUSA MPOQPUIAKTUYECKUX
MEpONPUATHA, BaXKHO 3HATh (PAKTUYECKHE U pacueTHbIC (IIPOTHO3UMPYEMbIE) 3HaYE-
HUsl puckoB. DakTHUECKUE 3HAYCHUS PA3IMUHBIX PUCKOB MOTYT OBITh BHIUYMCIICHBI 110
CTATUCTUYECKUM JIaHHBIM O HECUACTHBIX CIydasiX, 3a00JIeBaHUSAX, aBApUSIX, ITOKapax,
CTUXUMHBIX OencTBusix. Eciam B kakoil-nmubo cTpaHe OT BceX BUIOB OMACHOCTEH TO-
ru6yi0 X 4esioBeK, a BCe HaceleHue cocTarisuio H, To MHIUBUAYaJIbHBIA PUCK THOE-
71 Rogw OT BCEX OMacHOCTEH COCTaBUT

Roow = X/ H. (2)

Ecnu paccmatpuBarh, TOJBKO MPOU3BOACTBEHHYIO NESTEIBHOCTh, TO PUCK TH-

Oenu Ha TPOU3BOJICTBE OyIET
Rup = Xup / P, (3)

rae Xpp — YUCJIO MOTHOIIMX BO BCEX OTPACIAX HAPOJHOrO X03siicTBa; P — 00-
11ee YUCjI0 pabOTHUKOB.

JI7s1 OTIenbHBIX OTpaciie 3JKOHOMUKH UMEEM

Rorp = Xorp ! Porp, (4)

re Xorp U Porp COOTBETCTBEHHO UMCIIO MOTUONINX W YHUCIIO paOOTHUKOB B pac-
CMAaTPUBAEMOM OTPACIIU.

[Ipu aeiicTBUU MOBBIMIEHHOTO IiTyMa Bo3HUKaeT puck R(La) croiikoit yTpaTh
CIIyXOBOM UyBCTBUTEIBHOCTU. OH 3aBUCUT OT NPOJOJLKUTEIIBHOCTH BO3IEUCTBUS T1O-
BBILIEHHOTO IIyMa U €ro YpoBHs La, nBA. Jlyist BpeMeHHn BO3JEHCTBUS IIIyMa, COOT-
BETCTBYIOIIEM MSTH TOJIaM, MOJYyYEHO BBIPAKCHHE

R(La) =197,7 —4,87-La+ 0,03-LA? (%) (5)



2. IlpumMepsl BBIIOTHEHUS 3a1aHUN

3agaua 1. CornacHo craructuueckuM gaHHeIM [MIBJIJI Poccuu B 2021 1. B
TPAHCIIOPTHBIX aBapusix U karactpodax morudmso 30107 yenoek. Omnpeneanum puck
rudeny 4ejoBeKa B TPAHCIIOPTHOM aBapuu WM KatacTpode, eciau YHUCICHHOCTb
HacesneHusa Poccun B 2009 r.cocraBuna 141900 Teic. yen.

Hano: n=30107 gen, N=141900 TbIC. ye.

Haiitu: R

Pemenne

R=n/N

R=30107/141900000=2,12-10*

3amaua 2. 3a TeKyluii roa B CTpaHe OT BCEX BUAOB OMACHOCTEH moruodio 2,4
MJIH YeJIOBEK, a BCE HaceJIeHHe cocTaBsuio 145 muH denoBek. PaccunTaTh MHIMBH-
AOyajabHbIA pUCK THOENU Rosm OT BceX omacHOCTEH.

Hano: X =2.4 muiH yenoBek; H =145 MJIH 4elloBex.

Haijitu: Rygy

Pemienue:

NuauBuyanbHbId pUcK THOETU Rygy OT BCEX OMACHOCTEN COCTABUT

Roow = X / H.

Ro61u = 2,4/145 = 0,017

3amaya 3. Onpenennuts NPOUEHT JUIL CO CTOMKHM CHUKEHUEM CIyXOBOW YyB-
CTBUTEJILHOCTH, €CJIM HA KOHTUHT€HT pa0OTHUKOB BO3JIEUCTBYET IIyM ¢ ypoBHEM 100
1BA, TpoA0JDKUTEILHOCTh BO3ICHCTBUS IITyMa S JIET.

HMano: T =5 net; L =100 nbA.

Haiitu: R(La)

Pemenne:

Jlns BpeMeHM BO3AEHUCTBHUA IIyMa, COOTBETCTBYIOLIEM MSATH TOJaM, MPOLICHT
JIAL] CO CTOMKUM CHHXKEHUEM CIIyXOBOU 4yBCTBUTEIBHOCTH ONPEHEISIOT

R(La) =197,7 — 4,87-La+ 0,03-L% (%)

R(La) =197,7 — 4,87-100 + 0,03-100% = 10,7 (%)

3. ITpakTryeckue 3aaHus

3amava 1. 3a Texymuii roJ B OpraHA3alyy B PE3yJIbTaTe HECYACTHBIX CIIy4YacB
Ha MPOU3BOJICTBE MOTHOJI0 3 yenoBeka, 001Iee YUCI0 pabOTHUKOB cocTaBisuio 750
yenoBeK. Paccunrars puck rudenu R, Ha mpon3BoACTBE.

3apaua 2. YucnenHocts Hacenenust Poccun 140 mutH yenoBek. MHauBHyanb-
HBII pUCK TUbGenH OT ynotpebienus HapkoTukoB R = 2,4-10* 1/gen-ron. Paccunrars
yucio xutenei Poccuu, morubaromux B ToJ] O 3TOM MpUYUHE.

3amaya 3. 3a TeKymuii roa B CTpaHe OT BCEX BUIOB omMacHoCTel morudio 2,2
MJTH 4YeJIOBEK, a Bce HaceneHue coctaBisuio 140 mutH yenoBek. PaccunraTh MHAWBU-
AyaJdbHBIA pUCK THOENU Rosm OT BcEX OmacHOCTEH.
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3apaua 4. Onpenenuts BO3MOKHOE YACIO PA0OTHUKOB CO CTOMKUM CHUKEHU-
€M CIYyXOBOW UyBCTBUTEJIBHOCTH, €CJIM B pab0oUeil 30HE C MOBBIIICHHON HTYMHOCTBIO
3aHATHI 90 Yel., IPOJOKUTETHFHOCTh BO3ACHCTBUSA 1IyMa (CTa pabOThI) — MATH JIET,
YPOBEHB JACHCTBYIOMIETO ITyMa — 95 AbA.

3agaya 5. [Ipu kakoMm ypoBHe 1IymMa B KOHTUHIe€HTE U3 50 paOOTHHKOB BO3-
MOKHO CTOMKOE CHHYKEHHE CITyXOBOM UYBCTBUTEJIBHOCTH y 5 uenoBek? Bpems Bo3-
JNEUCTBUA IIyma S JieT.

4. TecThl 1711 CAMOKOHTPOJIS
1. Kak Ha3biBaeTca Hayka 00 obecrieueHUHn 0€30MacHOrO B3aMMOJICHCTBUS Y€IOBEKa
C OKpYy>Karolen cpeaoit?

a) oxpaHa TpyJia

0) TexHHUKa OE30ITaCHOCTH

B) 0€30I1aCHOCTD KU3HEACITEIbHOCTU

r') TUTUEHA TpyJa

1) 3prOHOMHUKA
1. Ilpu xakoi BeIMYMHE pUCKa TMOETM OJHOTO YEJIOBEKa B TEUEHHE I'0Ja COOTBET-
CTBYIOIIIME YCJIOBUS IE€ATEIBHOCTH MOKHO OTHECTH K O0€301acHbIM?

a) menee 1 - 102

6) menee 1 - 1073

B) menee 1 - 10%

r) menee 5 - 10*

1) menee 5 - 1073

3. YKaxuTe TepMHUH, COOTBETCTBYIOILINI OMPEEICHNI0: «XapakTepu3yeT pea-
JM3ALUI0 OMACHOCTU ONPEEICHHOTO BUJIA JEATEIbHOCTH JJI1 KOHKPETHOTO MHIAUBU-
TyyMay

a) COLMAJIbHBIN PUCK;

0) KOJUIEKTUBHBIN PUCK;

B) UHAMBUYaJIbHBIN PUCK;

T') TPYIIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PUCK.
4. YKaxuTe TEPMHH, COOTBETCTBYIOIIMI OmpeneneHno: «OxXumaeMoe KOJIUIECTBO
MOCTPAIABIINX B pe3yJbTaTe aBapuii Ha OOBEKTE 3a OMpEACICHHBINA MEePHOJ] BpeMe-
HID)

a) COLIMAIbHBIN PUCK;

0) KOJUIEKTUBHBIN PUCK;

B) WHIWBUYaJIbHBIN PHUCK;

I') TPYIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PUCK.



5. YKaxuTe TEpMHUH, COOTBETCTBYIOILIUN ONPEIEIEHUIO: «3aBUCUMOCTh MEXIY 4a-
CTOTOM MpOoUCHIECTBUM (aBapHii, KaracTpo(, CTUXUNUHBIX OEACTBHIl) U YHUCIOM MO-
CTpaJaBUINX B HUX JIFOACH»

a) COLMAJILHBIN PUCK;

0) KOJJIGKTUBHBINA PHUCK;

B) UHAWBUIYAJIbHBIN PUCK;

T) TPYIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PHCK.

IIpakTHyeckoe 3ansaTne 2

Tema: Teopernueckne 0CHOBBI 0€30M1ACHOCTH KU3HEIEATEIbHOCTH

Heab: ocBOCHNE METOAUKH KOJIUYECTBEHHOW OLIEHKH YPOBHSI 0€30MacHOCTH MPOU3-
BOJICTBEHHOU CpeIbl

dopMa npoBeeHUSA 3AHATHS — YIIPAKHEHUS

1. Metoauyeckue peKOMEHIalUK 10 BBIMOJHEHUIO 3aIaHUI

J1J1 IOJTOTOBKH K PELICHHIO 3a]1a4 PeKOMEHayeTcs u3yuuTsh [1, ¢. 50-57].

Jl71s1 o11eHKH YpOBHSI 0€301MaCHOCTH MPOU3BOICTBEHHOM Cpeibl HY>KHO OIpeie-
JTUTh (PaKTUYECKUE U 3HATh HOPMATUBHBIC (JIOMYCTUMBbIE) 3HaYEHUS (DaKTOPOB CPEJIBI.
Kpome Toro, Hy>kHO ydecThb, 4TO 0€30MaCHOCTh paboueil cpeanl popMupyercs moa
BJIMSITHUEM OJIHOBPEMEHHO HECKOJBKHX (DAKTOPOB, KOTOPHIE MOTYT MMETh Pa3HYIO
IIPUPOLY.

st onpeneneHust pakTUYECKUX 3HAUYCHUN (PAaKTOPOB Cpelbl HA pabOunx Me-
CTaxX MOET OBbITh UCIOJIb30BaH PacUeTHBbIN (aHATUTUYECKHT) METOI, KOTOPBIN Tpe-
nojaraeT pacuer GakTUYECKUX 3HAYCHUN (PaKTOPOB CPeAbl MO TEM WJIM WHBIM METO-
JTUKaM.

[Ipennonoxkum, 4To B IIEXE MPEANOIAraeTCs UCMOIb30BAHUE JBYX UCTOYHUKOB
1Iyma - 3JIEKTPOJIBUTaTeNIel ¢ M3BECTHBIMU MOITHOCTAMHU (KBT) m wactroramu Bpartie-
HHSI COOTBETCTBEHHO (MHMH). M3BECTHBI TakkKe PACCTOSHHE OT THX HMCTOYHHKOB
nyma J0 MNPOM3BOJICTBEHHOro paboudero mecra (M). Hac mHTepecyer oxKuaaemblii
YPOBEHb IITyMa Ha 3TOM paboueM MecTe.

CHauasa pacCUMTHIBAIOT YPOBEHb 3BYKOBOM MOIIHOCTH Ly Kak10ro UCTOYHU-
Ka mryma:

Ly=101gN+20Ign+K, (6)
rae N - HoMuHaIbHAs MOITHOCTD AJIEKTpOABUTATENS, KBT;

N - 9acToTa BPaILEHUS, MUH

K =5-8 nbA - monpaBouHbIii K03 HUTTHEHT.

3aTeM pacCUUTHIBAIOT OXKUJAEMbIH YPOBEHb 3BYKa OT KaXJOTO HCTOYHHUKA
rymMa Ha paboueM MecTe:

L=Lu-20Igr-101g Q, (7)
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r7ie I - pacCTOSTHUE OT UCTOYHHKA IITyMa JI0 pabodero Mecra, M;

() - IpOCTPaHCTBEHHBIN yrou uznyuyeHus, 2 = 21, eclii UCTOYHUK LTyMa HaXo-
JTUTCS Ha MOTy.

Ha mocnexnem sTame pacCUMTBHIBAIOT CyMMapHBIM ypOBEHb IiyMa L, Ha pado-

9YCM MCCTC:

L, =101g > 10°*" (8)

i-1

r7ie€ M - YUCJIO YYUTHIBAEMBIX UICTOYHUKOB IITyMa.

Jlis pacdera TpPOKEKTOPHOTO OCBEUICHMSI MCIIONB3YETCS METON yAETbHOU
MOIIHOCTH, IO KOTOPOMY YHCJIO MPOKEKTOPOB N OMpEeIsIeTcs: KaKk

n= (p-S)/ P, = (MKES) / Py, 9)

rae p = MKE - ynensHas MOIHOCTB, BT/M?;

S - mIoIaak OCBEIAEMOl TEPPUTOPUH, M;

P, - aJexTpryeckas MOIIHOCTH JIAMIIBI TPOXKEKTOpa, BT;

M - K03 (HULIMEHT Nepexoa;

K - ko punment 3amaca, K=1,5;

E - ocBenieHHoCTb, JK.

3Has YUCIO NPOKEKTOPOB U UX XAPAKTEPUCTHUKH, U3 (popmyJibl (9) MOKHO BbI-
pasuTh U PACCUUTATh OCBEIIEHHOCTh TEPPUTOPHH.

Jliis pacdera ocBelIeHUs! IPONU3BOACTBEHHBIX MIOMEIICHUN TPUMEHSIETCS METOT
K03 (uUIIMEeHTa UCIIOJIB30BAHUS CBETOBOIO MOTOKA, [0 KOTOPOMY YHMCIIO CBETUJIbHU-
kOB N HaxoJsIT MO BBIPAKEHUIO

N = ESkz/n®dn, (10)

rre E - TpeGyemast OCBEIIEHHOCTh 110 HOpMaw, JIK;

S — ocBermaemas miIoanb, M2,

K — k03 unmeHT 3amaca ocBerieHHOCTH, paBHbIid 1,15-1,8;

Z — KOd(pPUIMEHT HEPaBHOMEPHOCTH OCBEIIEHHOCTH (OTHOIIIECHUE CPEIHEH
OCBEIIEHHOCTH K MUHUMAJIbHOK), paBHbi 1,1-1,2;

N — KOJIMYECTBO JIaMIT B CBETHJILHHUKE;

@® — cBEeTOBOM MOTOK OJHOM JIAMIIbI, JIM;

N — K03 (HULIUEHT UCTIONIb30BAHUS OCBETUTENILHON YCTaHOBKH, 10JIM €AMHULIBI.

3HadeHne CBETOBOro MoToka jammbl @ Oepercd U3 TaOIMI] ANEKTPUUECKUX U
CBETOTEXHHYECKUX XapaKTePUCTHK MCTOYHUKOB CBeTa. UMCIIO JamMm B CBETUIILHUKE
OTIPE/IETISICTCS] THUTMIOM CBETUJIPHUKA W YKa3bIBaeTCs B €ro 00O03HAYCHHU. 3HAUYCHUS
Kod(puIeHTa UCIOIBL30BaHUS 1) 3aBUCAT OT THUIIA CBETHJIBHHUKA, KOX(DOUIIMEHTOB
OTpaXeHUs BHYTPEHHUX MOBEPXHOCTEH moMenieHus (moja, CTeH, MOTOJKA) U OT UH-
JeKca TIOMEIICHHSI, XapaKTePU3YIOIIET0 COOTHOIIECHUSI TEOMETPUYECKUX Pa3MEpoB
nomenieHus. 3HayeHus: Kod(PUIIMEHTOB OTpaKeHUsI p JaHbl HUXKE B Ta0aune 1.
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Tabnuma 1 — annabie o KO3pPUIUEHTY OTpaKeHUS

XapakTep oTpakaroiel MOBEPXHOCTU Koaddumment
OTpaXeHUS

[ToGeneHHbBIN TOTOJIOK, TOOETIEHHBIE CTEHBI C OKHAMH, 3aKPBIThI- 0,7
MU OCJIBIMU IITOPaMHU
[ToGenenHbIe CTEHBI MPU HE3aBEIICHHBIX OKHAaX, MOOEICHHBIN MO- 0,5
TOJIOK B CHIPBIX TTIOMEIICHHSIX, YUCTHIA OCTOHHBIN TTOTOJIOK
BeToHHBII MOTOIOK B TPSA3HBIX MMOMEIIEHUSX, OCTOHHBIC CTEHBI C 0,3
OKHAMH, CTEHEI, OKJIECHHBIE CBETJIBIMU 000SIMU
CreHbI U IIOTOJIKK B ITIOMEIIEHUAX ¢ OOJIBIINM KOJIUUYECTBOM TEM- 0,1
HOW TIBLIH, CIIOIIHOEC OCTCKJICHHE O€3 IITOpP, KPaCHBIM HEOIITY-
KaTYpPEHHBIA KUPITHY, CTEHBI C TEMHBIMHU 0005IMHU

3Hasl YUCIIO CBETUJIBHUKOB U UX XapaKTEpUCTUKH, U3 ¢opMyibl (10) MoxHO
BBIPA3UTh U PACCUNTATH OCBELIEHHOCTH IIOMELIEHUSI.

HopmupyeMbiM mapaMeTpoM 3JIEKTPOCTaTUYECKUX IIOJIEH SIBIIAETCS HAIps-
KEHHOCTb 3JIekTpocTtatudeckoro noiig E, kB/M. [IpenenbHoe 3HaueHne 3ToM BeITnyu-
HBI Eqper = 60 xB/M nipu ycnoBun npeObIBaHus B 30HE BO3JAESHCTBUA 10JIs He Oouee 1
yaca. B amanazone HampspkeHHocted 20-60 xB/M ycraHaBiamMBaeTcsl IOIyCTHMOE
BpeMsl peObIBaHUS B [10JI€ O€3 CPEICTB 3aIIUTHI Loy

tion = (Enpen / E(baKT)Z, 9 (11)
rae Epaq — pakTHUecKast HAIpsHKEHHOCTD 3JIEKTPOCTaTUIECKOrO oI, KB/M.

[Ipu HampsixenHoctn MeHee 20 kB/M mpeObiBaHME MepcoHania B 3JIEKTPOCTa-
TUYECKOM I10JIE HE OTPAHUYMBAECTCSI.

HopMmupyempiM mapaMeTpoM 3JIEKTPUYECKUX IMOJEd TOKOB MPOMBILIJICHHOU
YacTOTHI SIBJISIETCSA HAIPSKEHHOCTH 3JiekTpuyeckoro nois E, kB/m. Ilpu Hanpsixen-
Hoctu 20 — 25kB/M Bpems mpeObiBaHus B 30HE BO3/AEHCTBUs ToJisi He Oonee 10 mu-
HyT. B nnanazone Hanpsokennocreit 5260 kB/m ycranaBnuBaeTcst 1OIyCTUMOE BpEeMsI
npeObIBaHMS B TIOJIE 6€3 CPENICTB 3AIUTHI tyon

tion = 50/ Egarr - 2, 4 (12)
r1e Epacr — pakTHUECcKas HapsHKEHHOCTD AIEKTPOCTAaTHUECKOT O MO, KB/M.

[Ipu nanpspkeHHOCTH MeHee S5 KB/M npeObiBaHMe iepcoHasna B 3JIEKTPUYECKOM
I10JIE HE OTPAHUYMBACTCS.

2. IIpumeps! BBINOJIHEHMS 3aITaHUM

3agaua 1. B uexe npeamnosiaraeTcs UCHOJIb30BaHUE JIByX UCTOUHUKOB IIyma -
AJIEKTPOABUTATENIEN MOIIHOCTHIO 12 1 25 kBT ¢ wacTtoToi BpalieHus COOTBETCTBEH-
Ho 1800 u 1500 mMun™. PaccTosiHUE OT ATHX UCTOYHUKOB myMa J10 MpOU3BOJICTBEH-
HOTO pabodYero MecTa COCTaBIsieT COOTBETCTBeHHO 1,5 u 2,5 M. [IpocTpancTBeHHBIN
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yIroJl W3JIy4eHUs] MPUHATH 27, momnpaBouHbld kodhduiment 8§ nbA. Omnpeaenutsb
O’KHJITa€MbIil YPOBEHB IIIyMa Ha 3TOM paboueM MecTe.

Hano: N; =12 xBt; N, =25 xB1; n;=1800 munl; n2=1500 mun?; Q = 2x;
ri=1,5 m; r,=2,5 m; K = 5-8 nbA

Haiitn: L,

Pemienue:

VYpoBeHb 3BYKOBOM MOIIHOCTH Ly KaXK10T0 HCTOYHUKA IITyMa!

Lv=10IgN+20Ign+ K

Lyt =101g 12 + 20 1g 1800 + 8=83.9 (abA)

Ly =101g 25 + 20 1g 1500 + 8=85,5 (nbA)

OxugaeMblii ypOBEHB 3BYyKa OT KaXKJIOI0 HCTOYHUKA IITyMa Ha paboyeM MecTe:

L=Lu-201Igr-101gQ

L1 =83,9-201g1,5-101g6,28=72,4 (1BA)

L,=855-2019g2,5-101g6,28=69,6 (1bA)

CyMMapHbIif ypoBeHb IIyMa L, Ha pabodem MecTe:

L, =101g ) 10°*"-

i-1

L, = 10lg (10%!724+10%1¢96)=74 2 (nBA)

3apaua 2. TpeOyercs OLEHUTHh OCBEIIEHHOCTh TEPPUTOPUU MPEAIPHUITHS, KO-
TOpasi UCIOJIB3YETCs JUIsl CTOSSHKU aBTOTpaHcnopra. HeoOxoaumasi BeIMYMHA OCBe-
mwennocty 5 k. [Tnomans Teppuropun 450 M2, 0Ha OCBeIIEHA TPEMS HPOKEKTOPAMHE
tuna [13C-35 ¢ namnamu HakaimBaHus MomHOCThIO 110 500 BT. Koaddunment ne-
pexona npuHsITh paBHbIM 0,3, KordduireHT 3anaca paBHbIM 1,5.

HMano: m =0,3; k =1,5; n =3; S=450 m?; P, = 500 Bt

Haiitu: Eg

Pemenne:

Bocrnonb3yemcss METOOM yAEJIbHOM MOILIHOCTH, IO KOTOPOMY YHCJIO IPOKEK-
TOPOB N onpeaensieTcs: Kak

n= (p-S)/P,=(mkKES) /P,

N3 ykazaHHO# GhopMyJibl TOJTydaeM

Ey = (n -Py) / (MKS)

Ey =(3:500) / (0,3-1,5-:450) = 7,4 nx

dakTHUecKoe 3Hau€HUE OCBEUIEHHOCTH E¢ OKa3zanoch BbIlIE HOPMATHBHOIO
3HAYEHHUS - S JIK.

3agaua 3. TpeOyercs OLEHUTHh OCBEIICHHOCTh MPOM3BOACTBEHHOI'O TIOMEIIE-
HUsA, KOTopoe ocBemaercs 20-10 AByXJIaMIOBbIMM cBeTUIbHMKamMu Tuna [IBJIM c ra-
30pa3psAIHBIMU JIaMIaMH cO CBETOBBIM motokoM 3000 nmMm. HopMaTtuBHasi ocBelIeH-
HOCTh YCTAHOBJIEHA JJIs TNIOCKOCTH HOPMUpPOBaHUs Ha BbicoTe 0,8 M OT ypOBHS MoJa.
Koaddumument 3anaca cocrasnser 1,5, k0d3pduiiueHT HEPAaBHOMEPHOCTH OCBEIIICHUS
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— 1,1. Bricota nomenienust 4 m, pa3mepsl B tiaHe 15x25, m. [1oTosoK, CTEHBI, TOJ
UMEIOT K03 GUIIMEHTHI oTpakeHus cooTBeTcTBeHHO 0,7, 0,5, 0,3.

Hano: k=15;z=11,n=2;,A=15m, B=25wm; ® =3000 mm, N =20, h, =
0,8M,H=4w™m, pi=0,7;0,5; 0,3

Haiitu: Eg

Pemenue:

[Tpumenum meto k03P UIIMEHTa UCTIOIb30BAHUS CBETOBOTO MOTOKA, MO KO-
TOPOMY UYHCIIO CBETUJILHUKOB N HaXOJIST 10 BEIPAXKEHUIO

N = ESkz/ndny

N3 ykazaHHO# (HOpMyJIbI TOTyYaeM

E4 = Nn®n/Skz

PaccunTaem UHIEKC OMEIICHNUS |

- AB

h(A +B)

roe A =25 wm, B=15 M — myiMHa u mimprHa NOMEIICHUS;

h, — BeICOTa pa3MmelieHns CBETHIHLHUKOB HaJl pACUETHOH MOBEPXHOCTHIO, OTIpe-
nensieMast mo popmyJie

h,=H-0,8=4-0,8=3,2 (m)

B pacuere 0,8 M — BbICOTa paC4ETHON OBEPXHOCTH HAJT TTOJIOM.

Wuaexc noMenieHus | Oyuer

25-15
j=—_ o~
3,2(25+14)

[To cBETOTEXHUYECKOMY CIPABOYHUKY B 3aBUCUMOCTH OT THUIA CBETUJILHUKA,
KO3(pGUIIMEHTOB OTPAKCHHUS IMOBEPXHOCTEH ITOMEIICHHS, HWHJICKCAa ITOMEIICHHUS
HaxoJIUM KOd()PHUITMEHT UCTIOIB30BaHMs CBETOBOTO MOTOKa 1 = 0,64.

IInmomans momereHus

S=A-B=1525=375(M?

3aTeM HaxOJUM OCBEIIEHHOCTh ITOMEIIICHUS

Ey =20-2-3000-0,64/375-1,5-1,1 = 124 (1K)

3. [IpakTnueckue 3aqaHus

3apaua 1. Akyctrueckas 0OCTaHOBKa Ha paboyeM MecTe TOKaps CKJIaJbIBaeT-
Csl MOJ BJIMSHUEM TPEeX MCTOYHMKOB IIymMa, KOTOpbIE CO3AAl0T Ha paboyeM Mecte
ypoBHU IyMa cooTBeTcTBeHHO 75 nbA, 78 abA, 79 nbA. IlpeBbimaercs nu npu
ATUX YCJIOBUSX MPEAENbHO AOMYCTUMBIM YPOBEHb IIyma, €CIU Ja, TO Ha CKOJIbKO
nbA?

3apaua 2. B nmpou3BOACTBEHHOM MOMEIEHUN UMEIOTCS JIBa UCTOYHHMKA 3BYyKa
C ypoBHsAMU 3BYKOBOU MoimHocTA 105 nBA, pa3MmenieHHble Ha pacCTOSTHUUA 4 M OT
pabouero mecTta, u Ba uctounuka ¢ ypoasmu 100 1bA, pa3meleHHbIe Ha PacCTos-
HUU 3 M OT pabouero mecta. Bce HCTOUHMKH TITyMa pa3MeIIeHbl Ha Toy. BausHuem
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MOTJIOUICHHSI M OTPa)KEHUS 3ByKa JOMycKaeTcs npeHeOpeub. [IpeBbimaercs nu mpe-
JeJIbHO JIOIYCTUMBIN ypOBEHB 3ByKa Ha 3TOM pabouem mecte?

3agaya 3. Mmeercs HCTOYHUK 3ByKa C ypOBHEM 3BYKOBOM MomHocTH Ly = 110
nbA. Ha kakoM pacCcTOsIHUM OT HETO YPOBEHb ITymMa cOCTaBUT 65 1bA?

3anaua 4. OOecrieunBaeTcsl M HOPMATHBHAs OCBEIIEHHOCTh MPOMBICIOBOM
naxyObl MPU CIAEAYIOMMX HUCXOAHBIX JTaHHBIX: KOJUYECTBO MPOKEKTOPOB — 5, MIIO-
mwane nanyosl — 150 M2, aIeKTpuYecKas MOIIHOCTD JIaMIIbl IpoxkekTopa — 500 Br,
koa(punuent 3amnaca — 1,5, koapdunment nepexoaa — 0,25.

3agaua 5. OueHuTh OCBEIIEHHOCTh TPOU3BOJACTBEHHOTO MTOMEIIIEHHUSI, KOTOPOE
ocBeniaercs 20-10 JByXJIaMIIOBbIMU cBeTuibHUKamMu Tuna [IBJIM c razopazpsaHbiMu
JJaMIIaMH CO CBETOBBIM NOTOKOM 2850 M. HopMaTtuBHAs OCBEIEHHOCTh YCTAHOBIIE-
Ha IS TUIOCKOCTH HOpMHpOBaHUs Ha BbicoTe 0,8 M OT ypoBHA mona. Koagduiment
3amaca cocraBisieT 1,5, koaduiuent HepaBHOMepHOCTH ocBeleHust — 1,1. BricoTa
nomernieHus 4 M, pazmepsl B mwiane 20x25, m. [1oTonok, cTeHsl, moj UMEIOT Kodhdu-
HUEHTHI OTpakeHusi cootBercTBeHHO 0,7, 0,5, 0,3.

3agaua 6. HanpsskeHHOCTD 3JIEKTPOCTATHYECKOTO TOJISI TOCTOSSHHOTO TOKA Ha
paboueM mecte coctaBiisieT 35 kB/M. KakoBa npu 3TOM fomycTrMasi Mpo10JKUTENb-
HOCTb paOOTHI B TAKOM I10JI€ O€3 CPECTB 3aIUTHI?

3amava 7. HanpsbKeHHOCTh 3JIEKTPUYECKOTO MMOJS TOKA MPOMBIILUICHHOW Ya-
CTOTBI Ha pabouem mecte coctaBisgeT 17 kB/m. KakoBa npu 3TOM gomycTuMas mpo-
JTOJKUTENBHOCTD PA0OTHI B TAKOM M0JIE€ O€3 CPEICTB 3aIMUThHI?

4. TecTsl 151 CAaMOKOHTPOJIS
1. Kakue nokasareau HOpMUPYIOTCS JJIsI IIOCTOSTHHOTO TiryMa?

a) 103a IIyMa U YPOBHH 3BYKOBOT'O JaBJIEHUS B OKTABHBIX MMOJOCAX YACTOT

0) SKBUBAJICHTHBI YPOBEHb 3BYKa U J103a IIIyMa

B) YPOBEHb 3ByKa U IKBUBAJICHTHBI YPOBEHb 3ByKa

') YPOBHH 3BYKOBOTO JIaBJICHHS B OKTABHBIX MOJI0CAX YaCTOT M YPOBEHB 3BYKa

1) YpOBEHb 3BYyKa U J|03a IIymMa
2. B xakux equHUIAX W3MEPSETCs KOHIICHTPAIUs BPEIHBIX XMMHUYECKUX BEIICCTB B
BO3AyXe paboueii 30HbI?

a) mMr/am°

0) r/em®

B) Mr/m®

r) I/™m°

1) mr/cm®

3. OmnacHbIf TPOU3BOICTBEHHBIN (PAKTOP — 3TO (PaKTOp, BO3IEHCTBHE KOTOPOTO
MIPUBOJINT K

a) 3a00JICBaHUIO

0) CHI)KEHUIO pab0TOCTIOCOOHOCTH
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B) TpaBME

I) 3a00J€BaHUIO U TPABME

1) CHH>KEHHIO pabOTOCIIOCOOHOCTH U TPABME

2. Bpennblit IpoU3BOACTBEHHBIN (PaKTOp — ATO PaKkTop, BO3ACUCTBHUE KOTOPOTO
PUBOJIUT K

a) 3a00JIeBaHUIO

0) CHI>KEHUIO pab0TOCTIOCOOHOCTH

B) TpaBMeE

r) 3a00JICBAaHUIO U TPABME

1) CHHKEHUIO PabOTOCIIOCOOHOCTH U TpaBMeE

8. HopmupyempIMu mapamMeTpaMu JICKTPUUECKOTO TOJII TOKOB MPOMBIIIICH-
HOUW 4YaCTOTHI SABJISFOTCA

a) HaMPsHKEHHOCTH AJIEKTPUUYECKOTO OIS, BpeMsl MpeObIBaHUS B HEM

0) HaINPsKEHHOCTH IEKTPUUECKOTO TOJIS

B) HANIPSHKCHHOCTD AJICKTPOMATrHATHOTO TIOJIS

T') HAMPsDKEHHOCTH AJIEKTPOMArHUTHOTO TIOJIsS, BpeMsl TTPEObIBAaHUS B HEM

1) HAMPSOKEHHOCTD AJICKTPHYECKOTO M 3JIEKTPOMArHAUTHOTO TTOJICH

9. HopmupyeMbIiMu napamMeTpaMu MUKPOKIIMMATa SBIISIOTCS

a) TemIeparypa Bo3/ayxa, CKOPOCTb JIBH)KCHHS BO3/1yXa, OTHOCUTEIbHAs BJIaXK-
HOCTh BO3/yXa, aTMOC(EpPHOE JaBICHUE

0) TemriepaTypa BO3/1yxa, CKOPOCTb JBUXKEHUS BO3/lyXa, OTHOCUTEIbHAs BIaX-
HOCTh BO3/lyXa, aTMOC(EpHOE JaBICHUE, MHTCHCUBHOCTH TEIJIOBOTO OOTyUYEHUs

B) TeMIlepaTypa BO3yXa, CKOPOCTh ABUKEHUS BO3/1IyXa, OTHOCUTEIbHAS BIIaXK-
HOCTh BO3/TyXa

') TeMIeparypa Bo3IyXa, CKOPOCTh JIBM)KCHHS BO3/IyXa, OTHOCHUTEIbHAS BIIAXK-
HOCTh BO3/yXa, MHTECHCUBHOCTH TETIOBOTO OOJTYICHHS

1) TeMIepaTrypa BO3/yXa, CKOPOCTh JIBUKEHUS BO3AyXa, MHTEHCUBHOCTbH TETI-
JIOBOTO OOTy4YeHUs

10. HopmupyeMbiMHu napaMeTpamMu OCBELIECHHUS SIBJISIFOTCS

a) OCBEIIEHHOCTh U KOA(P(UIIMEHT €CTECTBEHHON OCBEIIEHHOCTH

0) K03 (HUIIMEHT €CTECTBEHHON OCBEIIEHHOCTH U KOA(DPUIIMEHT HEpaBHOMED-
HOCTH OCBEIIICHUS

B) OCBEIICHHOCTh M KOO (PHUITMEHT HEPAaBHOMEPHOCTH OCBEIICHUS

I') OCBEIICHHOCTh U KO PUIIUEHTHI OTPaKEHUS TOBEPXHOCTEN MTOMEILICHUS

1) KO3 PUIIMEHT HEPAaBHOMEPHOCTH OCBEILIEHUS U KO3(PPUIIMEHTHI OTpaKEeHUs
MOBEPXHOCTEW MOMEIIICHUS

11. Mertoa, ¢ MOMOIIBIO KOTOPOTO (HDaKTUUECKHUE 3HAYCHHS OMACHBIX U BPE/I-
HBIX MPOU3BOJICTBEHHBIX (DAaKTOPOB MOIYYAIOT IMyTEM U3MEPEHHI C MOMOIIBI0 MPH-
O00pOB, Ha3bIBACTCS

a) pacueTHbBIN
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0) MHCTPYMEHTAJIbHBII
B) aHAJIUTUYECKUU

T') BECOBOM

1) rpadudeckuit

IIpakTHyeckoe 3ansitue 3

Tema: IlpuHUMIIBI, METOABI U CPEACTBA OOecneyeHUus1 0e30IaCHOCTH pogeccuo-
HAJIbHOM 1eAATEJILHOCTH: 3JIEKTPO0e30I1aCHOCTD

Heab: oBiageHne YMEHUAMU, METOIAMU pacyeTa TEXHUYECKUX CPEICTB obecrieye-
HUS 3JIEKTPOOE30MacCHOCTH

dopma npoBeAeHNs 3AHATHA — YIIPAKHEHUS

1. Meroanueckue peKOMEHIAIUHU 10 BHITIOIHEHUIO 3aJaHHM

J1J1s IOJATOTOBKH K PELICHHIO 3a/1a4 PeKOMEHIyeTcs n3yunTh [1, ¢. 73-87].

Pacyet oO0rero compoTHUBIIEHUSI PACTEKAHUIO TOKA C 3a3E€MJISIIOIIETO yCTPOMi-
ctBa (3Y) mpoBOAST B CeAYIONIEH MOCIEI0BATEILHOCTH.

1. OnpenenstoT COMPOTHUBIIEHNE PACTEKAHUIO TOKA C OJMHOYHOTO 3a3EMJIMTE-
TS

P_l'In 2—|T+£In at+,

“oml U d 2 4t—l,
rae |, d — pmuHa U TuameTp TpyOsI, M;
t — paccrosiHue oT cepeuHbI TPYObI 10 TOBEPXHOCTH IPYHTA, M;

, (13)

p - pacueTHOE YAEIbHOE COMPOTHBJIEHHE I'PyHTa B MeCTe 3ajokeHus 3V,
Om'M.
2. OnpenensioT CONMPOTUBIICHUE PACTEKaHUIO Toka Ry, ¢ coenuHUTENBHOM MOo-
JIOCBL:
2
P2
R, =-—=In , (14)
24 b-H,

n

rae In = (n - 1)a — qmHa coOeIUHUTELHOM MMOJIOCHL;

b - mupuHa rOpU30HTAILHOM COCTUHUTEIBHOM MOJIOCHI, M;

H, - paccTosiHre OT MOBEPXHOCTH 3€MJIU JI0 COCAMHUTEIHLHOMN MOJIOCHI;
N — 4ucno TpyOUaThIX 3a3eMIIUTEINEH;

a - paCCTOSIHUE MEXKY 3a3€MJIUTEIISIMU, M.

3. O01ee conmpoTUBIICHUE PACTEKAHUIO TOKa Rygy, ¢ 3VY:
R Roz'Rn |

RogMn+RpMpn

7€ 1, - K03 QUIMEHT UCIIOIB30BaHMUSA TOPU30HTAIBLHON COCTMHUTEIBHOM T10-

(15)

obm —

JIOCHI;
Mg - KO3DPUIIUEHT UCTIOIB30BAHMS BEPTUKAIBHBIX 3a3EMIIMTEIICH.
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Ecnu 3a3emnuTens BBINOJHEH B BUJAE TOPU3OHTAIBHOM NPSIMOYTOJIBHOM pe-
LIETKHU, TO CONPOTHUBIICHUE PACTEKAHUIO TOKA C TAKOI'O 3a3€MJIMTENSA PACCUNTHIBACTCS
o ¢opmyie

2

p |
R= In = +m
2l td ’ (16)

r7e M — KOHCTPYKTUBHBIN KOA(DPUIMEHT, ONIpeAeIIeMbIi 110 HUKECIETyOIeih
Tadmue 2.
Ta6mumna 2 - K onpenenenuto 3HaueHnit koagduimenta m

Konctpykius OTHOIIIEHUST CTOPOH PEIIETKH
peleTKu 1,0 1,5 20, 3,0 4.0
b
3 1.71 1.76 1.86 2.10 2.34
b
a 3.67 3.41 3.31 3.29 3.35
0,5b
b
a 0,5a
4.95 5.16 5.44 6.00 6.52
0,5b

Jlst obecrniedeHnst HaJIeKHOTO cpadaThIBaHUS 3aHYJICHUS HEOOXOAUMO BBITIOJ-
HEHUE yCIIOBUS

rae |, — HoMUHanpHas CUila TOKa YCTAHOBJIEHHOTO TUIABKOTO MPEI0XPaHUTENS
(BcTaBKM mojlyaBTOMaTa). A;

l; — crJ1a TOKa KOPOTKOTO 3aMbIKaHUS, A

K — ko3¢ dunmenT 6e3o0macHOCTH (151 MPEIOXPAHUTENS paBeH 3, JJIs MOJyaB-
Tomara paseH 1,2 —1,4).

UT0OBI MPOBEPUTH BHITIOJHEHUE YKA3aHHOTO YCIIOBHS CHadalla paCCUNUTHIBAIOT
aKTUBHOE COMPOTHUBIIEHUE (Da3HOTO M HYJIEBOTO IIPOBOIOB 10 (hopmyiie

iyl
r==, (18)

7€ p - YAEIBLHOE CONPOTHBIIEHUE IPoBoaa, OM M/MM?;
| — nmuHa mpoBoaa, M;
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S — mIomaak ceYeH s IPOBOIA, MM2,

3areM pacCYrUThIBAOT CUJIY TOKA KOPOTKOI'O 3aMbIKAHMA U ITPOBCPAIOT BBIIIOJI-

HeHue ycnoBus (17)
Uy
Ty+T,

(19)

IK3 -

rae Uy — pasnoe Hanpsokenn, B;
T, — AKTHBHOE CONMPOTHUBIICHHE (hasHoro mposoaa, Om;
7,, — AKTUBHOE COIIPOTHBIICHNE HYJIEBOTO IpoBoja, OM.

2. [Ipumepsl BBITIOTHEHUS 3aJaHUN

3apaua 1. PaccuutaTh 0011ee CONPOTUBICHUE PACTEKAHUIO TOKA C 3a3€MJISIO-
mero ycrporictsa (3Y) nuraromiero Tpanchopmaropa mpH CIASAYIOMNUX TEXHUIECKUX
XapakTepucTukax 3VY: 3a3eMIIMTENIM BEpPTUKaJIbHbIE TpyOuaThie, pa3MEILEHbl B P,
mHa Tpyo 3,5 M, nuametp TpyO 0,05 M, paccTosHHe MEXIY 3a3eMIUTENIMU 3,6 M,
YUCJIO TPYOUaThIX 3a3eMJIUTENEH 6, MMPUHA TOPU3OHTAIHLHON COCIMHUTEIHLHOM TO-
nockl 0,05 M, pacyeTHOE YJIEIBHOE CONMPOTHUBJICHUE IPYHTA B MECTE 3AJIOKEHUS 3Y
90 Om:M, paccTosiHue OT cepeArHbl TPYObI O MOBEpXHOCTH TpyHTa 2,55 M. Koad-
(UIUEHT UCTIOIh30BaHUS TOPU30OHTAILHON COeTMHUTENbHOM T0JI0CK paBeH 0,72, Ko-
7 PUIMEHT UCTIOTB30BAHMS BEPTUKAIBHBIX 3a3eminTenel paseH 0,65.

Hano: I, =35m;d=005m;,a=3,6 m;n=6;0b=0,05m p=90 Omm; t=
2,55 m; my, =0,72; n,=0,65

Haitu: Rq,

Pemenne:

1. ConpoTUBIIEHUE PACTEKAHUIO TOKA C OJJMHOYHOTO 3a3€MJIUTEIS:

ROH: p |ni+1|nﬂ
onl | d 2 4t—I

R, = 90 (ln 235 1, 4-2,55+3,5) — 21,7 (Om)
2:3,143,5 0,05 2 4255-35
2. ConpoTHUBJIEHUE PACTEKAHUIO TOKa Ry ¢ COeIMHUTEIBHON MOJIOCHI:
2

Rn = 2; " b2|ln-|

n 0
JlmHa coenmHUTeNbHOM mosockl: | = (N - 1)a=18 (m)

90 2:182

= n =7.7 (Om
n " 231435  0,050,8 7 (Om)

3. O01ee conmpoTUBIICHUE PACTEKAHUIO TOKa Rogy, ¢ 3VY:

— Ron'Rn
R06u1 -
RopgMn+RpMpn
21,7-7,7
R = — = 3,67 (OM
o6 " 31 7.0,72+7,7-0,656 ’ ( )

3agaua 2. OnpenenuTh CONPOTUBICHUE PACTEKAHUIO TOKA C 3a3€MJIUTENS B

BUJIC TOPU3OHTAIILHON MPSMOYTOJILHON PEIIETKH, MOTPYKeHHOW Ha rayouny 1,0 m.
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Pemerka pazmepom 2x4 M BBINIOJIHEHA U3 MPYTKOBOM cTanu AuameTpoM 1,6 cm, duc-
JIO STYEEK B PEIIETKE — YEThIPE, pa3Mepbl sUehKU 1X2 M. Y AenbHOE 3IEKTPUUYECKOE
conpotusieHue 3emin 80 OM'm.

Hano:t=10m;a=4m;b=2md=1,6cMm=0,016 m; p=80 Om'm

Haiitn: R

Pemenne:

Haxomum cymMMapHyl JJIMHY TPOBOJHUKOB W3 TPYTKOBOM cramu | =
3-4+3-2=18 m.

ConpoTuBienue R pacTekaHHio ToKa ¢ pacCMaTpUBAEMOTO 3a3€MJIUTENIS OIIpe-
JEJAI0T 110 popmyJie

R=—"—|hn I +m
2n td

Jlnst perraeMoid 3a/1auu OTHOILIICHUE CTOPOH pelleTKH paBHO nByMm (a/b = 4/2 =

2), peuieTka COCTOUT U3 YEThIPEX AYEEK, I0ATOMY KOHCTPYKTUBHBIN KOA(DHUIIEHT M

= 5,44 (no Ttabaune 2). [TosroMmy nosryyaem

80 182
R = In
2-3,14-18 1-0,016

3agaya 3. [IpoBepuTh IIIABKYIO BCTaBKY B YETHIPEXIPOBOJHON CETH JIUHOMN
300 M; mmomaak ceueHus aszHoro mporojaa 25 MM?, HYJIEBOTO MpoBojaa — 16 MM?,
IPOBOJA ATIOMMHMEBEIE C YAEIbHBIM conportusieHueM 0,0295 Om-m/mm?. Homu-
HaJIbHasA CHJIa TOKA YCTAHOBJIEHHOTO IJIABKOTO Ipeaoxpanuteis 60A.

HMano: | =300 m; Sy, = 25 mm?; S, = 16 mm?; p = 80 Omm; I, = 60A

HaiiTn: cpabortaer HajexKHO 3aHyJieHUE?

Pemenne:

HaxonuM akTMBHOE cOmpoTUBIICHHE (PAa3HOTO W HYJEBOTO MPOBOAOB MO (op-
MyJie

+5,44 |=10,9 Om,

r=P2t

S

0,0295-300
T =~ = 0,35 (Om)
r, = —""’Zi'”" = 0,55 (Om)

PaccunThiBaeM BeTUYHHY CHJIBI TOKa KOPOTKOTO 3aMbIkanus 1o hopmyrie (19)
220

[, =———(A

K3 0,35+0,55 (A)

[IpoBepsiem BbinoHeHUE ycnoBus (17). [TockosibKy HMCTONB3YETCs MOJTyaBTO-
MaT ¢ IJIaBKOM BcTaBkoi 1o K = 3

60<244/3 — BepHO
3HaAYuT, 3aHyJIEHHE CPabOTAET HAJECIKHO.
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3. IlpakTrueckue 3a1anust

3agaya 1. Paccunrtars o0I1iee CONMPOTUBIIEHUE PACTEKAHUIO TOKA C 3a3€MJISIO-
miero yctpoiictBa (3Y) muraromero Tpanchopmaropa mpu JMHEWHOM HaIpsHKEHUU
380 B u crnenyrommx TEXHUYECKUX XapaKTepuUCTUKax 3Y: 3a3eMIIMTENN BEPTUKAIIb-
Hble TpyOuaThle, pa3MelleHbl B psia, AnuHa TpyO 3,5 M, nuamerp tpyO 0,05 M, pac-
CTOSIHAE MEX]y 3a3eMJIMTENSIMU 3,6 M, YMCIIO TPYOUAThIX 3a3eMIIMTENEH 6, HpUHA
TOPU30HTAIBHON cOeauHUTENBbHOM 1oJockl 0,05 M, pacyeTHOE yAENbHOE CONPOTHUB-
JeHue rpyHra B mecte 3aio0xkeHus 3Y 90 OM-M, paccTosiHEE OT OBEPXHOCTH 3EMIIH
1o coeauHuTensHOoM nosocsl 0,8 M. KoadduuneHT ncnosnb3oBanus ropu3oHTaIbHON
COETUHUTENBHOM Mosiockl paBeH (0,78, KO3PPUIIMEHT UCTIONB30BaHUS BEPTUKATBHBIX
3azemiuTenei paBen 0,68. YaoBnerBopser i qanHoe 3Y TpeGoBaHUSM OE30TaCHO-
ctu?

3agaya 2. OueHuTh ONaCHOCTh ITPUKOCHOBEHUS YEJIOBEKA K OJHOMY W3 IIPO-
BOJIOB Tpex(a3HOU ceTu ¢ 3a3eMJICHHOHN HeilTpanbio. @a3zHoe HanpsikeHue B ceTh Uy,
= 220 B, HeKOHTpoJIMpyeMbI€ CONPOTUBIIEHUS (00YBH, I0JIA), @ TAKKE COMPOTHUBIIE-
HUE€ NIPOBOJA, MPU pacyeTe He y4YUTbiBaThb. CONMPOTUBICHUE 3a3€MJICHUS HEUTpaIH
NUTAIOUIET0 TpaHcpopmaTopa cocTaBiseT 4 Om.

[Tpumeuanue: cuia Toka ly, KOTOPBIM MOXKET MIPONUTH YEpE3 TEJIO UETOBEKA

U
— ¢
L, = %QH+R3+R06+RH+RHP)’ (20)

rre Ry, Rs, Ros, Ri, Riyp — CONpOTUBIIEHNS] COOTBETCTBEHHO YEJIOBEKA, 3a3EMIIe-
HUsl, 00yBH, T10J1a, MPOBOJIA.

C yuerom ycioBuil 3a1aun - Ry 1 Ry — HE yunThIBaloTCA, T.K. HE MOTYT OBITh
IIPOKOHTPOJIMPOBAHBI, a R, HE yUUTHIBAeTCS MO NMPUYMHE MAIOCTH. CONPOTUBIICHMUS
Tena yenoseka coctasiuseT 1000 Om.

3amaya 3. OnEHUTH OMACHOCTh NMPUKOCHOBEHUS YEJOBEKA K MPOBOIY TPEX-
(dazHoi cetu ¢ HanpsbxkenueMm Ug = 220 B nipu yciioBum, 4To CONPOTUBIIEHUE O0YBH U
noja B cCOBOKynHOCTH coctaBisieT 80000 OM, a cOnpoTUBIICHUE 3a3€MIICHUS HEUTpa-
au nuTaroero tpancopmaropa cocrasisier 4 Oma. ConpoTuBieHHEM (Ha3HOTO
MpoBOa MPEeHEOpEUb.

3apaua 4. PaccunraiiTe CONPOTUBIEHUE PACTEKAHUIO TOKA C 3a3€MIIMTEINS B
BHJI€ TOPU30HTAIIBHOIO MPSMOYTOJBHUKA C pa3zMepaMu 1,5%X2 M, MOrpyKEHHOroO Ha
rnyouny 1,5 M. s u3rotoBneHus 3a3eMIIMTENs] MCIIOJIb30BaHA MPYTKOBAsl CTallb
nrameTpoM 20 MM. Y IeNIbHOE AJIEKTPUYECKOE coNpOoTUBIIeHHE TpyHTa 90 OM M.

3apaua 5. [IpoBepuTh MIaBKyIO0 BCTaBKY B YETBIPEXIPOBOAHOW CETH JJIMHOMN
350 m; momans cedenus (asHOro mpoBoaa 25 MMZ, HylneBOro mposoga — 16 Mm?,
IPOBOJA ATFOMHMHHEBBIE C YAENbHBIM comportuBierueM 0,0295 Om-m/mMm?. Homu-
HaJbHAas CUJia TOKA YCTAHOBJIIEHHOTO IJIABKOTO npenoxpanutens 70A.
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4. Bonpocsl Jj1s1 CAMOKOHTPOJIS
1. KakoBo omnpeieiaeHne TEpMUHA «3JIEKTPOOE30IaCHOCThY?

2.HazoBuTe npu3Haku 0co00il OMacHOCTH MOPAKESHHSI TOKOM?

3. Yro Takoe 3amuTHOE 3a3emiieHre u korna OOH npumensiercs?

4. KakoB nopsiiok pacueTa 3allUuTHOTO 3a3eMJICHUS?

5. Kak onpenensercss CONPOTHBICHUE PACTEKAHUIO TOKA C 3a3€MJIMTENSI B BUJE
TOPU30HTAIILHON MPSIMOYTOIBHON PELIETKH ?

6. UTo Takoe 3aHyJIEHUE U KOTJja OHO MPUMEHSETCS?

7. Kak BpINONIHAETCS 3aHyJIeHUE?

8. HpI/I BBIIIOJTHCHHUH KAKOI'0 YCJIIOBH:A 3aHYJICHHUC cpa60TaeT 6I>ICTpO )51 HE[I[G)KHO?

IIpakTnueckoe 3anstue 4

Tema: IlpuHOMNBI, METOABI M CPeCTBA O0ecneYeHUus1 0e30MacHOCTH npodeccuo-
HAJIBHOH eATeJIbHOCTH: 00pb0a ¢ HLIyMOM

Hean: oBnaseHre yMEHHSIMHU, METOJAMH pacueTra MEPONpPHUITHI MO 00eCIeueHUIo
IyMOO€30I1aCHOCTH

®opma npoBeAeHNs 3AHATHA — YIIPAKHECHUS

1. Meroauueckre peKOMEHAAMHN 10 BBITTOJIHEHUIO 3aJaHUM
JIJ1s IOATOTOBKH K PEUICHHIO 33]1a4 PEKOMEHayeTCs n3yuuTh [ 1, ¢. 124-136].
YmMmenbiienne myma AL, 3a cuer 3ByKonoriomeHus (B 30HE OTPAXXEHHOTO 3BY-
Ka) OPUEHTHUPOBOUYHO MOKHO OLIEHUTH 1O (popmyIie

AA
AL, =10lg| 1+ A ) (21)

rae Aj; = aS; - SKBUBAJICHTHAS TIJIOMIAh 3BYKOIIOTJIONMICHUSI B TTOMEIICHHS 10
MIPUMEHEHUS CIEHUAIBHBIX CPEICTB 3BYKOMOTJIONMICHUSI (OOJUIIOBKY, IITYYHBIX TO-
IJI0TUTENEN), M2

o — cpeaHui KOd(PPUIMEHT 3BYKOMOIJIONIEHUSI OTPAXKIAIONUX TOBEPXHOCTEH
MOMEIICHUS O0IIEH TUIOAABIO Sy;

AA — no0GaBouHasi JKBUBAJICHTHAs IUIOIMIAb 3BYKOIIOIJIOIIEHUS, 0Opa3ye-

mMasd O6J'IHLIOBKOI>1 N ITYYHBIMU IMOTJIOTHTCIISAIMU, M2.

AA = 0o5:S06n T Aunll, (22)
T7I€ Oosn — KOIPPUIIMEHT 3BYKOTOTIIONIEHUST OOJIUIIOBKH;
So6x — TUTOIIATH OOTUIIOBKH, M;
Ay — DKBUBAJICHTHAS TUIOMIAAb 3BYKOIMOTJIONICHUS OAHOTO INITYYHOTO TIOTJIO-
THTENS, M,
I — YMCJIO MITYYHBIX MOTJIOTUTEICH.
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B kauecTBe CpeACTB CHMKEHHS IIyMa HA IyTH €ro paclpocTpaHeHHs] HanOo-
nee 3(pPeKTUBHBI 3ByKOM3OIUPYIOLIUE MPErpaasl (CTEHBI, 3BYKOU30JIUPYIOIIKe 000-
JIOYKH BOKPYT MalllMH, SKpaHbl, 3ByKOU30JIMPYIOLIHE 000JI0UYKH BOKPYT pabovero me-
CTa — 3BYKOM3OJIUPYIOIME KaOMHBI U MOCTHI yrnpasieHus). O 3ByKOM30IMPYIOIIEH
CIIOCOOHOCTH Tperpaj cyasaT no BenuuuHe R (B ab), koTropas mo cymiecTBy paBHa
CHIDKEHHUIO YPOBHS IITyMa MPU MPOXOKIACHUH €T0 Yepes3 Mperpaiy.

Jlst pacueTa cpemHel 3ByKOU3OJISIINE HCTIONB3YIOT (hopMyIry

R, =201g m+ 12,37, (23)
rjie M — IIOBepXHOCTHAst Macca 1 M? mperpasl, Kr/M2,

[lenbto pacyeToB MCKYCCTBEHHOTO OCBELICHMS SIBJISIETCS OIpENEICHHE YHciia
CBETHJIbHUKOB, BHIOOP THUIIA AJIEKTPONPOBOJIKH, COCTABJICHUE CIIeNU(UKALIUNA, CMET U
MOSICHUTENbHON 3anmucKu. Vcronb3yeMble Al OCBEIICHUS UCTOYHHKU CBETa U CBe-
TUIBHUKHU JIOJKHBI COOTBETCTBOBATh YCJOBMSIM 3KCIUTyaTallud, XapakTepy Cpe.sl
OCBEILAaEMOr0 MOMEIIEHUS, ObITh SKOHOMHUYECKH IIesieco00pa3HbIMu. Bo B3pbIBO- U
MOKapOOTIACHBIX TMOMEIICHUAX JTOJDKHBI IPUMEHSTHCS 3aKPBIThIE CBETUIIHHUKHU THIIA
B3I u ap.

2. Ilpumepsl BBIMOTHEHUS 3a/IaHUIM

3apaua 1. YpoBeHb miymMa B MPOU3BOJACTBEHHOM IMOMEIIEHUU (B 30HE OTpa-
EHHOT0 3ByKa) cocrtaBisieT 87 nbA. OmnpenenauTs mionaas 3BYKOMOTIOMIAIOIICH
OOJIMIIOBKH B MOMEILEHUH ISl CHWKEHHSI IIyMa A0 HOpMaTuBHOro ypoBHs 80 nBA.
Pa3mepsl nomemienus 5x9x3 M, cpegnHuit Ko3QQGUIMEHT 3BYKOIOTIIOMICHUS OrpaXK-
natomux moepxHocteit nmomenieHus: — 0,1. Koaddurment 3BykonornomieHus: o0u-
oBku — 0,8.

Hauno: L =87 n1bA; Lyor =80 1bA; a=5M; b=9m, h=3 M, a=0,1; tosx =
0,8

Haiiti: Sos;,

Pemenne:

YmenbieHue 1ryma AL, 3a c4eT 3BYKOMOIJIONICHHS MOYKHO OLIEHUTH 10 (Hop-
myJe (21)

AA
AL, =10lg| 1+ —
Al
Tak kaKk B MOMEIIEHUN HE UCTOJB3YIOTCS MTYy4YHbIC (00BEMHBIC) 3BYKOTIOTJIOTUTENH,
TO C IPUBEICHHOU (POPMYJIBI BBIPA3UM ILIONIAb OOJUIIOBKHU:
A
_ ™ AL3/10
Soﬁn - o (10 _1)

061

A1 = aS; - PKBUBaJICHTHAS TIJIOMIA/h 3BYKOIOTJIONICHHUSI B TIOMEIICHUS JIO TPUMEHE-
HUS CIIEIUATILHBIX CPEJICTB 3BYKOIOTIIOMICHHUS.

Sy - 001Iast TIIOIIAIb OTPAKAAIONTUX TOBEPXHOCTEH IMTOMEIICHHUS.
Sp=2-a-b+2:-b-h+2-a-h = 2:5:9+2:9-342-5:3 = 174 (m?).
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A1=0,1-174 = 17,4 (M?).
[TockonpKy HEOOXOAMMO CHH3UTH YPOBEHH 3BYKa 0 HOPMATHUBHOTO, T.€. ¢ 87 nbA
10 80 nbA, 3HaunT AL, = 87-80 = 7 (1bA).

B uTore nosayuaem, uto S,g, = % (107/1° — 1) = 87,2 (M?)

3agaua 2. OnpenenuTh TOJIMHY CHUJIMKATHOTO CTEKJIa IUIOTHOCTHIO 2500
KI/M> JUIl M3TOTOBJICHUS TEPEIHEN CTEHKH 3BYKOM30IMPOBAHHON KAOWHBI YIIPABJIE-
HUsA, €Ciu OOIIMK ypOBEHb BO3JEHCTBYIOLIEIO BHEIIHEro IIyma paBeH 94 nbA, a
IpeAeIbHO JIOMYCTUMBIN OO YPOBEHb 3ByKa BHYTPH KaOWHBI paBeH 65 1bA?
HMano: L =94 nBA; Lo, = 65 1BA; p = 2500 kr/m®
HaiiTu: h
Pemenne:
Jlns pacdeTa cpeHei 3BYKOU3OJISIIUKA UCTIONIB3YIOT (PopMyTy
Ry =201gm+12,37.
[TockoJibKy BEJIMUMHA 3BYKOM3OJSIIUM PaBHA CHUXEHUIO YPOBHS IIyMa MpH
IPOXOXACHUHU €ro uepes mperpany, 1o Re, = L- Lyon = 94-65 = 29 (abA).
IToBepxHOCTHas Macca 1 M2 mperpazbl paccuuThiBaeTcs Kak m = p-h.
[ToncTaBuM B MCX0AHYIO (hOPMYITy U3BECTHBIC IEPEMEHHBIC
29 =20 Ig 2500-h + 12,37
BbIpa3um 13 MOIYyYEeHHOTO BBIPAXKCHHUS HEM3BECTHYIO BEJMYHMHY N U MOTYYHM,
yTo h = 0,003 M.

3. IIpakTnueckue 3aqaHus

3agaua 1. YpoBeHb 1IyMa B MPOU3BOACTBEHHOM IMOMEIIEHUHU (B 30HE OTpa-
EHHOTr0 3ByKa) cocrtaBisieT 86 nbA. OmnpenenuTs miomans 3BYKOMOMIOMIAOIICH
OOJUIIOBKU B MTOMENICHUU ISl CHUKEHHST YPOBHS IITyMa JI0 TIPEACIIbHO JOMYCTUMOTO
ypoBHs. Pazmepsl nomernienus 3,3x6x12 M, cpearnii ko3QphUIMeHT 3ByKONoriolie-
HUs orpaxpaaromux nosepxHocted nmomemienus — 0,2. KoadduimeHt 3ByKomnorio-
mennst oommiosku — 0,8.

3agaua 2. OnpenenuTh TOJIMHY CHUJIMKATHOTO CTEKJIa IUIOTHOCTHIO 2500
KI/M® JUIt M3rOTOBJICHUS TIEPENHEN CTEHKH 3BYKOM30IMPOBAHHON KAOWHBI YIIPABJIE-
HUA, €ciu OOIIMK ypOBEHb BO3JIEHCTBYIOLIErO BHEHIHEro nryma paBeH 91 nbA, a
MpEeNIbHO JAOMYCTUMBIN 00IIMIA YPOBEHb 3ByKa BHYTpPHU KaOUHBI paBeH 75 nbA?

3agaya 3. Onpenenure TpeOyeMyro 3BYKOU3OJIALMIO KaOMHBI yIIpaBieHus Ry
IIPU CJIEAYIONIMX YCJIOBHSX: 3BYKOBasl MOLIHOCTh MCTOYHMKA myma L, = 1021BA,
KO3 (UIIMEHT 3BYKOIOIJIOMIEHUSI BHYTpU KaOUHbBI oy = 0,4, akycThyeckas OCTOsH-
Has nomemienust Q, =200 m2.

VYka3zanus: BenuunHa R, MOXeT ObIThb B NEPBOM NMPUOIMKEHUH ONpPEEIeHA
o ¢opmyie
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41-a,)
R,=L,-10 1+1OIg—a —L

n="k

Ty -

3amaua 4. Onpenenute TpeOyeMyr0 3BYKOU3OJSIMIO KOXKYXa ISl UCTOYHUKA
IIyMa ¢ YYETOM CIEAYIONIMX JAaHHBIX: YPOBEHb U3Iy4aeMOW MCTOYHUKOM 3BYKOBOM
motHocTy L, = 98 n1bA, paccTosiHHE OT UCTOYHMKA LIyMa 10 pabodero mecra I = 4
M, CpeAHUH KO3 (PULIMEHT 3BYKONOTJIOMIEHUS Ocp = 0,2, TOMYCTUMBINA ypOBEHb 3BYKa
Ha pabouem mecte Ly = 65 1bA, pazmepsl nomemenus 3,5x10x12 M. Paccunraiite
Takke TpeOyeMy0 TOJIIMHY 3BYKOM3OJUPYIOUIETO KOXKyXa B MPEANOI0KEHHH, YTO
OH Oy/IeT U3TOTOBJIECH U3 JIUCTOBOW CTaJIH.

VYka3aHus: OpUEHTUPOBOYHO TpeOyemas 3Bykouzoisiuusi R., obomouku (ko-
’KyXa) UICTOYHHUKA IITyMa MOKET OBITh OTpeesieHa 1Mo ¢popmMyiie

4
r2 +6 _LHI[Y1

R, >L,+10-10lg a.+10ig

rae Q — akycTuueckas MOCTOSHHAS NOMEILECHUS, B KOTOPOM HAaXOJMUTCS HCTOY-
HHK IIyMa, M2,

Ecii 3ByKOM3OJMPYIOIIMH KOXKYX M3IOTABJIMBAETCS M3 JIMCTOBOM CTajH, TO
BEJIMYMHA 3BYKOM3OJISIIUY CBA3aHa C TOJIIMHOM MaTepHaa CJIeLy oMM 00pa3oM

K = 22 +9Igh,

rae h — Tommumna, M.

3agaya 5. Onpenenure BenMUUHYy TpeOyeMOl 3ByKOM30JALUU Ry, 1J1s1 CTEHBI,
pa3aesouei MOMEIICeHUE C UICTOYHUKAMU [ITyMa U «TUX0€» MOMEIIEHUE, B KOTOPOM
L,y = 60 1BA. PaccTosiHre OT MCTOYHMKA IIyMa J0 CTEHBI [ = 6 M, IJIOLI[a/lb CTEHbI
Ser = 40 M%. YpOBEHB 3ByKOBOM MOIIHOCTH UCTOYHMKA ImyMa L, = 95 nBA. Pasmeps
TOMEIIEHUS] ¢ UCTOYHUKOM ITymMa COCTaBIISIIOT 4x10x10 M, pazMepbl «TUXOTO» MO-
MmerieHus - 4x10x8m. Cpenuuit K03hPUIIMEHT 3BYKOIOTIIONICHHs B IITyMHOM TTOMeE-
HIEHUH Ocp1 = 0,4, B «tuxom» - 0,5. Ilpennonaras, 4to creHa OyJeT BBIIIOJIHEHA U3
KUpNU4a, HAWIUTE MUHUMAJILHYIO TOJIIMHY CTEHBbI, KOTOpasi 00ecrneuuT TpeOyeMyro
3BYKOM30J1A1MI0. [ImoTHOCTS Kuprnga p = 1500 kr/m>.

VYkazanus: Tpedyemast 3ByKOU30JIS1Us onpeessieTcs: o popmyie

1 1Y4s,

nrt QN Q)]

R, >L,+10+10lg

rae Q1 u Q2 — aKycTUUYECKHE MOCTOSIHHBIE COOTBETCTBEHHO JISl IIyMHOTO H
«THUXOT0» ITOMEIICHUM.

[Tocrosinnas nomenieHus Q paccuutbiBaeTcs 1Mo Gopmyie
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r7e o — CpeaHuii Kod()(PHUIMEHT 3BYKOIMOIIOMICHHS OTPakIaI0IIUX TOBEPXHO-
CTCH TIOMEIICHHsI OOIICH TUIOIAIBI0 Sy, UTSI TOBEPXHOCTEH M3 KUpInya, OETOHA, KO-
sbpumuent a =0,01- 0,05, T.e. oUeHH MaIl.

. Bonpocsr 1u1st caMOKOHTPOJIS

. Kakuie MeponpusiTis UCTONb3yIOT /U1 CHIDKEHUS IIIyMa B €70 HCTOYHUKE?

. KakoBBI BO3MOKHBIE CTTOCOOBI 3BYKOU3OJISITIN?

. Kak onpegenuts TpeOyemyro miioiaib 3ByKOIMOMIOMAIONIECH OOTUIIOBKH ?

. Kak paccunrtats TONMIUHY 3ByKOH30JIUPYIOLIEH mperpapl?

. OT 4ero 3aBUCHUT MOCTOSIHHAS TIOMEILICHUS?

. [1o xako¥ BeTMYMHE CYJAT O 3BYKOU30JIUPYIOIIEH CIIOCOOHOCTH MpPerpaibl?
. B weM 3axrogaTcs CymHOCTh 3BYKOITOTIOIICHHS ?

~NOoO U AWN RN

IIpakTH4yeckoe 3ansiTHE 5

Tema: IlpuHuMNBI, METOABI M CPeCTBA O0ecnevyeHus 0e30MaCHOCTH NMPOogeccuo-
HAJILHOM 1eSITeJIbHOCTH: IPOU3BO/JACTBEHHOE OCBEILIEHHE

Ilesn: oBnageHe YMEHUSIMU, METOJJAMU pacueTa MPOU3BOJACTBEHHOIO OCBEIICHUS
dopMa npoBeeHUs 3AaHATHS — YIIPAKHCHUS

1. Meroanueckue peKOMEHIALNH 10 BBITIOJHEHUIO 3aaHUI

JIJ1s IOATOTOBKH K PEUICHHIO 33]1a4 PeKOMeHayeTcs u3yunTh [ 1, ¢. 101-111].

[{enpr0 pacyeToB MCKYCCTBEHHOI'O OCBELICHUS SIBISETCS ONpEIEICHHE Yucia
CBETWJIBHUKOB, BHIOOP THIIA AJIEKTPONPOBOJIKH, COCTABICHUE ClieUU(UKALUNA, CMET U
MOSICHUTENBHON 3anucku. Mcronb3yemple A1 OCBEUIEHUS! HCTOYHUKU CBETA U CBE-
TUJIBHUKH JIOJDKHBI COOTBETCTBOBATH YCJOBUSIM 3KCIUIyaTallMd, XapaKTepy Cpe.bl
OCBEIIAEMOr0 MOMENICHUs], ObITh SKOHOMHUYECKH LiesiecooOpa3HbIMU. Bo B3pbIBO- U
MO’KAPOOMACHBIX OMEIIEHUAX JAOJHKHBI TPUMEHSATHCS 3aKPBIThIE CBETUIILHUKH THIIA
B3I u np.

[Tpu pacuere 00111€T0 paBHOMEPHOTI'O OCBEILEHUSI TOPU30HTAIBHBIX MTOBEPXHO-
CTEH MOXKET MPUMEHATHCS METOI KO3 (UIIMEHTA UCII0JIb30BaHUSI CBETOBOTO MOTOKA.
B cooTBeTCTBUM ¢ HUM KOJIMYECTBO CBETHJILHUKOB N HaXOST MO BHIPAXKEHUIO

N = E,Skz/ndn, (24)

riae E — tpebyemas OCBEIIEHHOCTh 110 HOpMaw, JIK;

S — ocBemaemas mioanb, M2,

K — koadduimeHT 3amaca OCBEIICHHOCTH, paBHbId 1,15-1,8;

Z — KO3(pPUIMEHT HEPaBHOMEPHOCTU OCBEIIEHHOCTH (OTHOILIEHUE CpeaHEl
OCBEIIEHHOCTH K MUHUMAaJIbHOM), paBHbIH 1,1-1,2;

N — KOJIMYECTBO JIAMII B CBETUJILHUKE;

25



@® — CBETOBOM MOTOK OJIHOM JIAMIIbI, JIM;

N — K03 PUITMEHT UCTIOIB30BAHUS OCBETUTEIHPHONU YCTAHOBKH, JOJU €AMHUIIBI.

3HaueHHE CBETOBOrO MOTOKA jammnbl @ Oepercda u3 TabaULl SJIEKTPUUECKUX U
CBETOTEXHUYECKUX XapaKTePUCTHK MCTOYHUKOB CBeTa. UMCIIO JamMN B CBETUJIHLHUKE
OTIPE/IEIISCTCS THUIIOM CBETHUJIPHHKA U YKa3bIBaeTCs B €ro 00O03HAYCHHUU. 3HAYCHUS
Kod(uImeHTa UCIOIB30BaHMUS 1) 3aBHCAT OT THIIA CBETHJIBHHKA, KOA(P(UIIMEHTOB
OTpaX€HUSI BHYTPEHHHUX MOBEPXHOCTEH MoMenieHus (1moja, CTeH, MOTOJIKA) U OT WH-
JIeKCa TIOMEIICHHSI, XapaKTePU3YIOIIET0 COOTHOIICHUSI TEOMETPUYCCKUX Pa3MEpoB
noMeneHus. 3HaueHus1 KO3PUITUEHTOB OTPAKCHHUSI Pi JaHBI HIDKE B Tabmuie 1.

WHekc moMenieHus I HaXxOsT MO BBIPAKCHHUIO

I = A-B [h,(A + B)], (25)

rae A u B — niiHa v mupuHa TOMEIIECHUS, M;

h, — BEICOTa CBETMIIbBHUKA HAJl PACYCTHON MOBEPXHOCTHIO, M.

VYrpomeHHo# ¢opmoit MeTosia Kod(hOUIIMEHTa KCIIONb30BaHUS SIBIISIETCS Me-
TOJ YAeIbHOU MOITHOCTH. [10 3TOMY MeTOAy, NCITONB3Ys CHEIUaTbHBIC TAOIHIIBI, CO-
CTaBJICHHBIC JJIsI Pa3HBIX CBETWIHHUKOB, B 3aBUCHMOCTH OT BBICOTHI N,, KO3 duu-
€HTOB OTPAXKEHHUS pj, IUTOIIAIA TOMEIICHUSI S U TpeOyeMOi OCBEIEHHOCTH HAXOJST
yAEIbHYI0 MOMIHOCTE W (B BT/M?) 1O CBETOTEXHMYECKUM CIPABOYHHKAM, 4 3aT€M H
00111y10 MOTPeOIIEeMYI0 MOIIIHOCTH P:

P=wsS. (26)
Tpebyemoe unciio cBeTUIIbHUKOB N onpeiensitoT cieay oM o0pa3om:
N = P/(nP,), (27)

riae P, — MommHocTh ofHOM namisl, BT;

N — YKCJIO JTaMIT B CBETUJIbHUKE.

[Ipn ocBemieHUM OTKPBITHIX IUIOLIAJOK TpeOyeTcs paccyuTaTh KOJIUYECTBO
npokeKkTopoB. CHayana HaxoAsaT TpeOyeMblid oOuid cBeTOBOM TOTOK Dy 715
OCBEILEHHUS TEPPUTOPUU TTPEATPUATHUS

(DOGLu :EH Sk3 .kn1 (28)
rae S — mwIomans TepPUTOPUH, M2,

E, — TpeOyeMast OCBEIIEHHOCTb, JIK;

K, — k03 unment 3amaca,ero MOKHO IPUHATH PaBHBIM 1,5;

Ky — K09 (HUIIMEHT MOTEPh CBETA, YUUTHIBAIOIIUN KOHPHUTYPAIMIO TEPPUTOPUH
MIPEANPUATHS, OH MOXKET OBITh MMPUHSAT PaBHBIM 1,3.

3aTeM pacCUUTHIBAIOT YKCIIO IPOKEKTOPOB N

CD o611

N=_——=
DM,

(29)

1€ Nup — KO3 GULIMEHT MOJEZHOTO IEHCTBUS POXKEKTOpa, paBHbIi 0,35.
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2. Ilpumepsl BBIMOTHEHUS 3a/IJaHUM

3apaua 1. Paccuurtath TpeOyeMoe YMCI0 CBETHJIBHUKOB JIJIsi OCBEIIECHUS TPO-
M3BOJICTBEHHOI'O MMOMEIIEHHS ¢ pa3zMepamu 25%15 M, BbicoTa 4 M. [10TONIOK M CTEHBI
noOeneHHble, OKHA — He3aBelleHHble. Bricota paboueit moepxHoctu — 0,8 M. Co-
JiepsKaHue MBUIM B BO3LyXE IIOMENIeHHs] MeHee 5 Mr/M°. ECTeCTBEHHOE OCBEILECHHUE —
OJTHOCTOpOHHEE OOKOBOE, OKHAa Pa3MEIICHBI BIOJL MPOJOJIBLHON OCH TIOMEIIICHHUS.
HopmaruBhras ocsemenHocts — 200 nk. [IpeanodTuTensHO MCIOJIB30BAHUE JIFOMU-
HECIICHTHBIX UCTOYHUKOB CBETA.

Hano: A=25wm; B=15m; H=4wm; h, = 0,8 m; E; = 200 nx

Haiitu: N

Pemienue:

Heobxoammoe 4ucio CBETHIILHUKOB MOKET OBITh OMPENENICHO 10 METOAY KO-
s duIeHTa UCIOIB30BaHMS CBETOBOrO MoTOKa. [lockoIbKy conepikaHue MbLIN He-
OompIioe, TO KO (PUIIMEHT 3amaca OCBEIUIEHHOCTH MPH UCTIOIb30BAHUM Ta30pa3psiji-
HBIX JIAMII MOXET ObITh MPUHAT paBHbIM K = 1,5. KoadduimeHT HepaBHOMEPHOCTH
OCBEILECHHUS 1JIs IIOMUHECIICHTHBIX JIAMIT MOKHO TIPUHATH paBHbIM Z = 1,1.

C y4eToM JTJaHHBIX, MPUBEACHHBIX B YCIOBUAX 3aJaud, KOAQPUIIMEHT oTpaxke-
HUs OT 1oToJika paBeH 70%, ot cten — 50%, mona — 10%.

Jlnst ocBerienust BeiOepeM JTroMUHECHIeHTHbIE Jdamibl Tuna JIb 40-4 ¢ pacuer-
HBIM 3HAYEHHEM CBETOBOTO MOTOKA 2850 1TM, B KQUECTBE CBETHJIBHUKOB UCIIOJIb3YyEM
JICII 04 - 2x40, moTHOCTBIO NMBIJIEHEIPOHNUIIAEMbBIA CBETUIIBHUK.

Paccuntaem cHauana BBICOTY CBETWJIBHMKA HaJl PAaCUETHOW MOBEPXHOCTHIO IO
bopmyne

hp=H-h,=4-0,8=3.,2 (m)

3arem paccuuTaeM WHACKC moMenieHus |1 o popmyie (25)
I=1525[3,2(15+25)] =2,8

[IprHMMasi MOTYy4YEHHBIE U MPUBEJCHHBIC BBIIIE UCXOJHBIE JAHHBIE, HAXOAUM
KO3 ULIMEHT UCIIOIh30BaHUS CBETOBOTO MOTOKA i cBeTuiabHUKA Tuma JICIT 04 -
2x40 (CBETWJIBHHK OTHOCUTCA K 1-U TrpyIlIe Mo YCPEeIHEHHBbIM CBETOTEXHUYECKUM
XapaKTepUcTUKaM), paBHbId 1 = 0,64.

Yucno ceetunbHUKOB N onpenensieM o gpopmyiie (24)

N = 200-375-1,5-1,1 ~34
2-2850-0,64

3amaya 2. Onpenenuth HeoOXoAUMOE 4HCIO mpoxekTopoB Ttuna I13C — 35
JUTSI OCBEIICHUSI CTPOUTENbHON Tomaaku pazmepamu 110x60 m. Tpebyemas oce-
IIEHHOCTh 5 JIK, YTO COOTBETCTBYET KaMEHHBIM pabotam. Hampspkenne ocBeTHUTEb-
HOIl cetn — 220 B. B nmpoxekTope ucnonbs3oBana jgammna HI' 220-500 MomiHoCTHIO
500 BT, cBeToBoi moTok 8500 M.

Hauno: A =110 m; B =60 m; U =220 B; ®, = 8500 nm; E; = 5 nx; k; = 1,5;
k.=1,3

Haiitu: N
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Pemenue:
Haxoaum tpeOyembiii 00mmii cBeToBON MOTOK MDypy A1 OCBELIEHUSI TEPPUTO-
pun npeanpusATus no Gopmyse (29)
oo = 5°(110%60)1,5°1,3 = 64350 (71m).
3arem 1o ¢opmyie (30) paccUnThIBAEM YKCIIO MPOKEKTOPOB N
64350
~ 8500-0,35

[Tpunumaem N = 22 mipokeKTopa.

21,6 (mr.).

3. IIpakTnueckue 3aqaHus

3apaua 1. ObGecmeunBaeTcs Jin HOpMaTUBHAs OcBemeHHOCTh (200 1K) B TIpo-
M3BOJICTBEHHOM MOMEIIEHUU ¢ HEOOJBIION 3aMbIIICHHOCThIO U ONTUMAIbHBIM OTHO-
IEHUEM PACCTOSIHUS MEXKIY CBETHUJIBHUKAMU K PAacCUE€THOW BBICOTE IMOJBECA, €CIU
nomMenieHrne ocpemaerca 20-10 IByxXJIaMnoBbIMU cBeTWIIbHUKamMu Ttuma [IBJIII ¢ ra-
30pa3psAIHBIMU JIAaMIIAMHA CO CBETOBBIM IMOTOKOM 2950 nmM. Pa3mepbl nomenieHus
18%30M, K03 (HUIIUEHT UCTIONB30BAHUS OCBETUTEIHHOM ycTaHOBKH — 0,48.

3apaua 2. Paccuutath TpeOyeMoe YMCIO CBETHJIBHUKOB JIJIi OCBEIICHUS TIPO-
M3BOACTBEHHOT0 noMenieHus ¢ pazmepamu 20x12 m, Boicota 3,2 m. IloTonok u cre-
HbI TIOOEJICHHBIC, OKHA — He3aBellleHHble. BricoTa paboueit moBepxHocTH — 0,8 M.
Conepsxanue IBIIM B BO3yXe HOMeIeHs MeHee 5 Mr/m>. EcTecTBeHHOE OCBelIeHUE
— OJIHOCTOpPOHHEE OOKOBOE, OKHA pa3MEIICHbI BJIOJIb MPOJOJIBHON OCH MOMEIICHUS.
HopmartuBhnasi ocBemeHHOCTh — 200 nk. [IpeanodyTuTenbHO HCIOJIB30BAHKUE JIFOMU-
HECIICHTHBIX UCTOYHHUKOB CBETA.

3apaua 3. Onpeaenutb He0OXoAMMOE YrCiIo TpokekTopoB TuMa [13C — 45 ms
OCBEIIEHUSI CTPOUTENbHON miomaaku pazmepamu 110x60 m. TpeOyemast ocBelieH-
HOCTh 5 JIK, YTO COOTBETCTBYET KaMeHHBbIM paboTaM. HampspkeHre ocBeTHUTEIbHOM
cetn — 220 B. B nmpoxxektope ucnosb3zoana jgammna HI' 220-1000 moutHoctsio 1000
BT, cBeToBoii moTok 16180 M.

3amaua 4. Onpenenuts He00X0AUMOe Yncio npoxekTopos tumna [13C — 35 nis
OCBEIICHUS TeppuTOpun opranuzanuu pazmepamu 90x60 m. TpeOyemas ocBerieH-
HOCTh 15 JIK, 4TO COOTBETCTBYET KaMeHHBIM pabotam. HampspkeHrne ocBeTUTEIBHOM
cetu — 220 B. B npoxektope ucnonbszoana jiamma HI' 220-500 momrHoctsio 500 BT,
cBeTOBOM MOTOK 8500 M.

4. Bonipochl 7151 CAMOKOHTPOJIS

1. HazoBuTe XapakTEpPUCTUKN UCTOYHUKOB CBETA?

2. HazoBuTe XapaKTepuCTUKUA CBETHJILHUKOB?

3. KakoBa 11e;16 pacueTa eCTECTBEHHOTO OCBEIIECHUS ?

4. KakoBa 11eJ1b pacyeTa UCKYCCTBEHHOT'O OCBEIIICHUS?

5. HazoBuTe MeTOABI pacyeTa UCKYCCTBEHHOI'O OCBEIICHUSI.
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6. Kak ompenensiercs HEOOXOAMMOE KOJMYECTBO CBETUIBHUKOB MPHU MPUMEHEHUU
MeTo/1a KO3 UIIMEHTa UCTIOJIb30BAHUS CBETOBOTO MOTOKA?

7. OT kakux QaxTOpOB 3aBUCUT KOI(P(PHUIIMEHT UCTIOTB30BAHUS CBETOBOT'O TOTOKA?

8. B 3aBucUMOCTH OT KakuX (paKTOPOB BBIOMPAETCS THI CBETHJILHUKA MPH MPOCKTH-
POBaHUM MTPOU3BOACTBEHHOT'O OCBEUICHUSA?

IIpakTH4yeckoe 3anusitue 6

Tema: Ilo:kapHasi 6€301aCHOCTD

Hean: oBnajeHre yMEHUSIMU, METOJAAMH pacueTa MEpPOINPHUSTUH MO0 00ECIeUeHHUIO
Mokapo0e30MacHOCTU

dopma npoBeeHUs 3aHATHS — YITPAKHECHUS

1. MeTonnueckue peKOMEHAAIMH IO BBITIOJIHEHUIO 3aJaHUI

JI71s1 TOATOTOBKU K PEUICHUIO 33Jlay peKoOMeHayeTcsl u3yuuth [1, c. 189-194;
c. 194-198].

Kareropun nomMemeHnii 1 34aHUM IO B3PBIBOIIOKAPHOM M IOYKAPHOM OIACHO-
cty. 110 B3pBIBOMOXKAPHOW M IMOKAPHOM OMACHOCTH MOMEMICHUS MOAPA3IAEISAIOT HA
kateropuu A, b, B1-B4, I' u JI. CreneHb 0acHOCTH pacTEeT OT KaTeropuu A K Karte-
ropuu /1.

Mertonuka omnpeneneHust KaTteropuil npuseneHa B [IpaBuiiax nmpoTuBomoxap-
Horo pexxuma B P®. {151 3TOro He06X0[MMO paccunuTaTh OOIIYI0 OKAPHYIO HArpy3-
Ky Q momemnieHus mo ¢popmyiie

Q:Zn:Miqi’ (30)

rae M — macca i-ro roproJero Marepuaa, Kr;
Ji — TeIJI0Ta CropaHusi 3Toro ke matepuana, MJx/Kr.
3aTeM HaxoAAT YACIbHYIO OXKAPHYIO HAIPY3KYy
_0
g_El (31)

rae S — miIomaab MoMeIeH s, M2,

B wrore no IIpaBunam nporuBonoxapHoro pexuma B PO onpenensdror kare-
TOPHIO MIOMELIEHUS IO MOXKAPHOU OMACHOCTH.

[Tpu moxkapax u B3pbIBax (paKTOPhI, OMACHBIC JJISI AKU3HU U 370POBbBS JIIOJIEH,
ObIcTpo HapacTaoT. [loaTOMy mpolecc 3BaKkyaluu J0Aei JOKEH ObITh J0CTaTOYHO
KpaTKOBpEMEHHbIM. be3onacHOCTh JIt0/Iel B Ipoliecce 3BaKyalluu TIOCTUTAETCs, €CIIU
pacyeTHOE BpeMs dBAKyallMH U3 3[JaHUi U COOPY>KEHHI B II€JIOM PaBHO WJIM MEHBIIIE
Heo0xoauMoro (6€30MmacHOT0) BpeMEHH dBaKyalluu.

JlonmycTrMoe BpeMsl 3BaKyally TP KPyrOBOM Pa3BUTUU MOKapa ONpenesser-

cst o opMmyie:
3 [3WCq(typ—ty)
Gon = gt © (32)
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rae W — 00beM noMeLIeHusl, M,

C; — TemmmoemkocThb Bo3ayxa, Jx/kr-K;

tp — KpUTHYECKas JJI 4eJIOBEKa TeMIlepaTypa OKpysKarolen cpesl, °C;

ty — HayanpHasa Temnepartypa, °C;

¢ — KO3 (PUIMEHT, YUYUTHIBAIOIIUNA TOTEPU TEIUIa Ha HArPEB KOHCTPYKIUU U
000pynOBaHUs;

N — MaccoBasi CKOPOCTh BHITOPAHHs BEIECTBA, KI/M?,;

J — yJleabpHas TEIUI0Ta CropaHusi CyXou apeBecunsl, JK/KT;

V — CKOpOCTh NIepeMENICHUS TPAHUIIbI MToXKapa, M/C.

JIns mpenoTBpallleHHs] BO3BHUKHOBEHUS MOKAPOB MPUMEHSIOT MOJHUE3ALIUTY
3MaHUN U COOpYX EeHHI. MOHHME3aIUTHOE YCTPONCTBO OOBIYHO BKIIOYAET B CeOs
CJIEIYIOIIME 3JIEMEHTHI - MOJHHEYJOBUTENb, HEMOCPEACTBEHHO BOCIPUHUMAIOIINN
yAap MOJIHUH; TOKOOTBOJ, COECIUHSIONINA MOJIHUECYJIOBUTEIb C 3a3€MJIUTEIEM; CaM
3a3eMJIUTEINb; HECYIIYIO OMOpY. MOJTHUEYIOBUTEIN MOTYT ObITh CTEPKHEBBIMHU, TPO-
COBBIMM HJIM CEeTYAThIMU. [IpOCTpaHCTBO BOKPYr MOJIHME3AIIMTHOIO YCTPOMCTBA
HA3bIBAIOT 30HOM 3alIUThl. ECIM BEPOATHOCTh MOMAJAaHUS MOJHUU B HAXOISAIIUICS
BHYTpHU Hee 00BeKT cocTaBiisieT He Ooiiee 0,5 %, TO 30HA 3alIUTHI OTHOCUTCA K THUITY
A; eciu BEpOATHOCTh paBHa He Oosiee 5 %, TO 30HA 3aIUTHI OTHOCUTCS K TUITY b.
@opma 30HBI 3alIUTHl 3aBUCHT OT THUNA MOJIHUE3AIUTHOTO YycTporcTBa. s
CTEP’KHEBOI'O MOJIHMEOTBOJA OHA COOTBETCTBYET KPyrOBOMY KOHYyCY. Ero reometpu-
YecKue napameTpsl (pa3Mepsl 30HbI 3aIUThl) HAXOAT 10 (PopMyiam:

JUIA 30HBI TUIIA A
ho = 0,85h;
R, = (1,1 -0,002h)h; (33)

R, =(11-0,002h) h - n, ;
0,85

I 30HBI THNIA b
h, = 0,92:
Ro=15h; (34)

R =15 h-x |
0,92

rine Ry — pamuyc 30HBI 3aIIUTHI HAa BBICOTE Ny, M;

ho — BICOTa HECyIIIEH OMOPBI, M;

R, - paanyc 30HBI 3a1IUTHI HA TOBEPXHOCTH 3€MIIU, M;

h - BeICOTa MOTHMEOTBOIA, M.

[Tpu 3agaHHBIX rabapuTax 3alMIAeMOro 00bekTa (MM MOTYT ObITh Ny 1 Ry )
HEOOXOIMMYO BBICOTY N MOJIHMEOTBOAA OMpeNensoT Mo Gpopmyie (sl 30HbI 3alllH-
TbI B):

h=(Ry+ 1,63hy) / 1,5. (35)
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2. ITpumepsl BBIMOJHEHUS 33/IaHUI
3amauya 1. OnpeaenuTs KaTEropyo MOKapHOM OMacHOCTH MOMEIIECHHUS], B KO-
TOPOM HAXOJSITCSl TBEPJIbIE TOPIOYME BEILIECTBA B CICAYIOIMIMX KOJUYECTBAX: JIPEBeE-
cuHa — 1500 kr, 6ymara — 100 kr, pe3uHa — 20 Kr, TKaHb CHUHTETHYECKas — 15 Kr.
Tennota cropanus st apeBecunsl — 16,3 MJIx/kr, 6ymaru — 13,4 MJx/Kr, pe3uHbI
— 33,5 M]x/kr, TKaHu cuHTeTHYecKor — 27,5 MJx/kr. Ilnomane moMemenus S =
1200 m2.
HMano: M;=1500 kr; M,=100 kr; M3=20 kr; Ms=15 kr; 1=16,3 MJx/kr;
02=13.,4 M]JIx/kr; 03=33,5 MJIx/kr; 04=27,5 MJx/kr; S = 1200 m?
HaiiTu: KaTeropuro moxapHou OMaCHOCTH NTOMEIIECHUS
Pemenne:
PaccunTtaem obmryto moxkapHyto Harpy3ky Q momemieHus mo ¢popmyiie
Q = Y M;g;=1500-16,3+100-13,4+20-33,5+15-27,5=26872,5 (M][x)
Haxoaum ynenbHy0 nokapHyr Harpy3ky ¢
Q _ 268725 _ »
= 22,4 (M Ix/m?)

g_g T 1200
Cornacuo IlpaBuiaM MPOTUBOIIOKAPHOIO pekuma B PD paccMOTpEHHOE I10-
MEILECHHE TOJKHO OBITh OTHECEHO K KaTeropuu B 4 — mokapooracHble IIOMEIEHUS.

3agaya 2. OnpenenuTth TOITyCTUMOE BPEMs IBAaKyalluu IIPU KPyrOBOM pa3BH-
THY 110Kapa, €CIIM TOPHUT CyXas IPEBECUHA, 00bEM MOMeIeHHs cocTaBiseT 2800 M3,
KpUTHYECKas ISl 4eloBeKa TemmepaTypa okpyxatomen cpeasl 70 °C, HadanbHas
temrepatypa 20 °C, koaddUIMeHT, yUUTHIBAIOIIMA MOTEPHU TEIJla Ha HArpeB KOH-
cTpykimii U o6opynosanus 0,2, MaccoBas CKOPOCThb BBITOpaHUs Bemiectsa 20 Kr/m?,
yJenbHas TeIIoTa CropaHus cyxoil apesecunsl 6,3 - 10° Jlx/kr; ckopocTh mepeme-
wenus rpanuisl moxkapa 0,04 m/c. Termoemkocts Bozayxa 1,01 - 103 Tx/kr-K.

HMano: W = 2800 m3; t, = 70 °C; t, = 20 °C; ¢ = 0,2; n = 20 xkr/m%* q = 6,3 - 10°
Jx/xr; V = 0,04 m/c; C, = 1,01-10% /xr-K

Haurn: 7,

Pemenne:

Pacuer cnenyet Bect no popmye:

fon = :«=\/3WCB(th—tH): 3\/ 3:280010(70-20) 4100 ©.

(1-¢)ngnV? (1-0,2)20-6,3-103-3,14-0,042

3amauya 3. PaccunTaTh BBICOTY OJIMHOYHOI'O CTEP>KHEBOTO MOJHUEOTBOAA JIS
3aIMUTHI 30aHUs ¢ pa3mepamu B iane 10x12 m u BeicoToit 6 M. PacctostHue ot Mod-
HHUEOTBOJA JI0 TOPLUOBOW CTEHBI 3aHus MO oceBou JnHUU 4,5 M. [IpuHAThH 30HY 3a-
IUTHl TUNAa b, T.€., BEPOATHOCTHh MPOpPHIBA MOJHUM K OOBEKTY HE JOJDKHO IPEBBI-
math 0,05.

Hano: A=10m;B=12m;hy=6M;L=4,5™

Hajitu: h

Pemenue:
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Hcxond u3 pacnonaoKeHus MOJHHEOTBOAA OTHOCHUTEIIBHO 3allMINAEMOro 37a-
HUS, paJInyC 3alIUTHOM 30HBI Ry Ha BbIcOTE hy ompenensercs

2 1 (A 5 L (10)2_
R,= [(L+B)?+ (5) = (4,5 + 12)2 + (7) ~17,24 (m)
J{nst 30HbI 3amuThl THNIA b paguyc 3ammTHON 30HBI Ry CTEpPKHEBOrO MOJIHUE-
OTBOJIa Ha BBICOTE OT 3eMJIH hy ompenensercs

R, =18 h-_x
0,92

Bripazum u3 310i popMyIIbl BEICOTY OIMHOYHOTO CTEP>KHEBOTO MOJIHUEOTBOIA N
h = (R, + 1,63h,)/1,5=(17,24+1,63-6)/1,5 = 18 (m)

3. IlpakTuueckue 3a1anust

3anaua 1. Kakyro kaTeroputo rnoxapHoi onacHOCTU Oy/I€T UMETh MOMEIIEHUE,
B KOTOPOM OJHOBpeMEHHO HaxoxasaTcs apeBecuHa — 18000 kr, Oymara — 200 Kr, TKaHb
cuatetnueckas — 40 xr. [Inomaas momemenns — 1100 m2.

3agaua 2. Onpenenuts KaTEropyuio MOKapHOM OMACHOCTH NMOMEIIECHUS, B KO-
TOPOM HaXOJSATCSl TBEPJIbIE TOPIOYME BEIIECTBA B CICAYIOIIMX KOJIMYECTBAX: IPEBE-
cuHa — 1300 kr, 6ymara — 120 kr, pe3uda — 10 kr, TkaHb cuHTeTHYecKas — 20 Kr.
Tennota cropanus st apeBecunsl — 16,3 MJ[x/kr, Oymaru — 13,4 MJx/Kr, pe3uHbI
— 33,5 MJx/kr, TKaHu cuHTeTHYecKor — 27,5 MJx/kr. Ilnomane moMemenus S =
1500 m2,

3anaua 3. M3BecTHO, YTO BEPOSITHOCTh BO3JICHCTBUS HA JIFOJICH OMACHBIX (Dak-
TopoB noxapa Q, He momkna npessimars 10° B rox. Cobmopaercs nmu 310 TpeboBa-
HUE MPUMEHUTENBHO K 15-3TaXKHOW TOCTUHUIIE, €CJIM BEPOSITHOCTh IMOXapa Ha 00b-
exte paBHa Qn = 0,0003, BeposTHOCTH 3 (HEeKTHBHONW PAOOTHI CHCTEM MPOTHUBOMO-
KApHOU 3aIUTHl (MMEETCsl OMOBEIICHUE U TPOTUBOAbIMHAS 3amuTa) Py = 0,9975, Be-
POSITHOCTh CBOCBPEMEHHOM dBaKyaruu jrojei P, = 0,999.

VYkazanue: ucnonn3zyire Gopmyiy

QB = Qn (1'Pn)(1'P3)

3agaua 4. Paccuurtarh BBICOTY OJMHOYHOIO CTEPKHEBOIO MOJHUEOTBOJAA JJIS
3alUThI 37aHus ¢ pa3mepaMu B miaHe 10x12 M u BeicoToit 7 M. PaccTosiHue OT MoJI-
HUEOTBOJIa 0 TOPLIOBOM CTEHBI 37aHUA MO OceBoil JIMHUM 3,5 M. [IpuHATH 30HY 3a-
IUTHl TUNa b, T.€., BEPOATHOCTHh MPOPHIBA MOJHUHM K OOBEKTY HE JIOJDKHO TPEBBI-
math 0,05.

3agaua 5. Paccuutarh oxugaemoe uuciao N mopaxxkeHuid MOJIHMEN B TOJ 37a-
HUS TPSIMOYTOJIbHOM (popmbl. JlnuHa 3nanus — 25 M, mupuda — 20 M, BeicoTa — 7 M.
VY IeNbHYI0 IIIOTHOCT YAapOB MOJIHUM NPHHATH paBHOM 3 (kM2 - Tom) ™.

VYkazanue: yucio N onpenenstor no ¢popmyJie
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N =[(L + 6-h)(B + 6-h) —7,7-h?]-n-10°°,
rae L, B, h — mmnHa, mypuHa 1 BEICOTa 37]aHKsI COOTBETCTBEHHO, M;
h — yzmenpHAas IIOTHOCTH yAapOB MOJHUK B 1 KM? TEppPUTOpHHU B TEUEHHE OJ-
HOTO Toja. OnpenenseTcs Mo CrenuabHbIM Ta0JIUIlaM B 3aBUCHMOCTH OT CpeJIHEro-
JIOBOM TTPOJOJKUATEILHOCTH I'PO3 B PETHOHE.

4. TecThl 1151 CAMOKOHTPOJIS
1. YkaxuTe TEpMHUH, COOTBETCTBYIOIIMHA OINpEACICHUIO: «XHUMHUYECKas peakius
OKHUCJICHUS, COMPOBOXK/IAIOIIASICS BbIICIEHUEM OOJIBIIOTO KOJIMYECTBA TEIJIOTHl U
OOBIYHO CBEUCHUEM)

a) moxap

0) ropeHue

B) B3pBIB

I') CAaMOBO3TOpaHue

J1) CaMOBOCIIJIAMCHEHHE
2. I1o roprouecTr CTpOUTEIBHBIE MAaTEPUAIIBI IEIITCSA HA HErOproYne u roproyune. Kax
B CBOIO OYEpEIb MOAPA3JEISAIOTCS TOPIOYUE CTPOUTEIBHBIE MAaTEPHUAIIbI IO TOPrOYe-
cTu?

a) c1aboroproure U CHIIbHOTOPIOYne
0) criaboroprounie, yMEpeHHOrOproYre, HOpMAJIbHOTOPIOYHE, CUITLHOTOPIOUHE

B) c1a0oroproure, HOpMajJbHOTOPIOYKE, CUIIBHOTOPIOYNE

I') YMEPEHHOTOpIOUNE, HOPMAJIbHOTOPIOUNE, CUIIBHOTOPIOUNE

1) claboroprovre, yMEpeHHOTOPIOYHNE, HOPMAILHOTOPIOYHE
3. K xakomy HampaBieHHIO 0OecrieueHus: MoKapHOW 0€30MacHOCTH OTHOCHUTCS H30-
TS TOPIOYEH Cpeanl?

a) CUCTEMBI TPOTUBOTIOKAPHOU 3aIUTHI

0) opraHu3aIMOHHO-TEXHUYECKUE MEPOTIPUSTHUS

B) CUCTEMBI MPEIOTBPALLECHHUS I0KAPOB

') CUCTEMBI TYIICHUS TTokKapa

1) CUCTEMBI MTO’KAPHON CUTHAIM3ALMH
4. Ha CKOJBKO KJIACCOB MOJPA3AENSIOTCA CTPOUTENbHbIE KOHCTPYKIUHU 1O MOXKAPHOU
OracHocTu?

a) 1Ba

0) Tpu

B) YETHIPE

T) OATh

1) IIECTh
5. K kakoMy HampaBiIeHHUIO OOECIeUeHUs MOXKapHOW 0E30MaCHOCTH OTHOCSITCS dBa-
KYaIlMOHHBIE MEPOTIPUATHS?

a) CUCTEMBI TPOTUBOMIOKAPHOM 3aITUTHI
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0) OpraHn3alOHHO-TEXHUYECKUE MEPOITPUATHUS
B) CHCTEMBbI MPEOTBPAIICHUS [T0KapOB

T') CUCTEMBI TYLIECHUS MOXKapa

1) CUCTEMBI MTO’KapPHOM CUTHAIN3AINU

6. OT 4ero 3aBHUCHUT OXNAaCMOC KOJIMYCCTBO HOpa}KeHI/Iﬁ MOJIHHEH 3,[[3.HHI>1 H COOpYy-

JKEHU?

a) OT BBICOTHI 3JJaHUI U COOPYKEHUI

0) OT JUIMHBI, LIMPUHBI U BBICOTHI 3/1aHUN U COOPYKEHUI

B) OT BBICOTHI 3/1aHUI U COOPYKEHUH U YUCIIa yIapOB MOJIHHUU B 36MHYIO
IIOBEPXHOCTh

T') OT JAJIMHBI, IIUPUHBL, BBICOTHI 3/JaHUN U COOPYKEHHUI U YUCIa yAapOB
MOJIHUY B 3€MHYIO [IOBEPXHOCTD

J) OT 4YMcia YyAapOB MOJIHMUM B 3€MHYIO IOBEPXHOCTh B MECTE pacmoJio-

YKECHUS 3aHUU U COOPYKEHUH
7. Kak Ha3bIBaeTCsl KOMIUIEKC MEP, HAMPABJICHHBIX HA UCKIIIOUEHUE YCIOBUN BO3HUK-
HOBEHUS moxxapa?

a) cucTeMa MPOTUBOIOKAPHOM 3aIUThI
0) cucreMa mpea0TBpaIIeHHs ToKapa
B) MOXapHasi 6€30MacCHOCTb

T) noXxapHasi Npo(UIaKTHKa

1) CUCTEMBI TYIICHUS TI0XKapa

8. Uto MnpcacTaBJIsICT coOoi 30Ha 3alMUTBl OAMHOYHOI'O CTCPIKHCBOI'O MOJHHCOTBO-

na?

a) nomycdepy

0) map

B) KyO

') KpyroBOi KOHYC
1) TUpaMuy

9. Kak HaszpIBaeTcss METOJ TYLIEHUS I0XKapa, IPU KOTOPOM MPUMEHSETCA U30ALNS
odara rOpeHHs OT KMCI0pOJa Bo3ayxa’?

a) METOJI OXJIKICHUS

0) 00BEMHBIN METOJT

B) IIOBEPXHOCTHBII METOJ

') METOJT XUMUUYECKOTO TOPMOKECHUS

IIpakTuyeckoe 3ansiTue /

Tema: 3amuTa B Ype3BbIYAHHBIX CUTYALMSAX

Heab: oBnazgeHne yMEHUSIMH, METOJaMH pacyeTa MEpPONPUATUN MO OO0ECHEeUEHHUI0
YCTOWYUBOCTU OOBEKTOB SKOHOMHKH B YCJIOBHSIX YPE3BBIYANHBIX CUTYyAIIUN

dopMa NpoBeICHUSA 3AHATHS — YIIPAKHEHUS
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1. Meroanueckue peKOMEHIALMH 10 BBIIIOJHEHUIO 3aaHUM

J1J1s IOATOTOBKH K OTBETY Ha BOMPOC PEKOMEHIyeTCst u3yduTs [ 1, c. 276-300].

[IpoHuKaromas paauanus, MPOXOJs UYepe3 pa3InYHbIe Cpelbl (MaTrepHalbl),
ocnabmnsiercs. CTeneHb OCNa0JIeHUs] 3aBUCUT OT CBOMCTB MAaTEpUaioB U TOJIIUHBI
3aIIUTHOTO CJIOSI.

3amuTHBIE CBOMCTBA MaTepuallia XapaKTepU3YIOTCS CIOEM ITOJIOBHHHOTO
ocia0eHusl, TPU TPOXOKJICHUU KOTOPOTO HHTEHCHBHOCTh TaMMa-JTydeld Win
HEUTPOHOB yMEHbIIAeTCs B 2 pasa.

[IpoTHBOpaIUAIMOHHBIE YKPBITUS OCTA0JSIOT NeHCTBHIE paualiy U, Clie0Ba-

TEJIBHO, JI03y O0JIyUEHUS JIFOICH.
KoadpduruenT ocnadbnenus K; muist Kaxmaoro Marepuaiia onpeensercs mo Gop-

MYJIC:
hi
2 /dnofli (36)
)
rac hi - TOJIIXHA i'FO MaTtcpuaiia, CM;

dyo; - CTIOM MOJIOBUHHOTO OCIIA0JIEHHS IS 1-r0 MaTepHaa. CM.

OO6muit kodpbunueHT ocnadiaeHus OyaeT:

=[] K. (37)

[Ipu B3pBIBE EMKOCTU C aBApPUMHO-XMMHUYECKHUM OMACHBIM BEIIECTBOM BO3HU-
KaeT yJapHas BojiHa. MI30bITOYHOE 1aBlieHHE yAApPHON BOJIHBI HAXOIAT MO popMyIie:
700

i+ 208 1) < (38)

rae K — koadduimeHt n3dobITOUHOTO J:[aBJ'IeHI/ISI, onpenenseMsbiil o Gopmyire:

K =0, 4175{ (39)

P, =

rae R — paccrosHue OT 37aHus 10 MECTa B3PbIBa, M;

Q — KOTMYECTBO aBapUITHO-XMMHUECKOTO OMMACHOTO BEIIECTBA, T.

Ecnu paGoTHHKHM MOcTie 3apa)XeHUs] TEPPUTOPUH PAAMOAKTUBHBIMU BEIIECTBA-
MU HAaXOJSITCS B KaKOM-JMOO 3aHUH, TO SKCHO3UIIMOHHYIO 703y OOIy4YeHHs, KOTO-
PYIO OHHM TIOJTy4aT B I[€X€, MOKHO OMPEIEeTUTh 110 (popmyiie

D=—— (), (40)

ocl1
rjae P — ypoBeHb paguanuu Ha MECTHOCTH, P/u4;
Kocn — K03(pputinenT 3amuthl (ocnabaeHus) 30aHus;
T — Bpems, 4.

2. IIpumepsl BBINOJIHEHUS 3a1TaHUM
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3agauya 1. Paccuurtars 00muit kKo3phuueHT ocaabaeHus: TPOHUKAOLIEH pa-
VAU 3alIUTHOW KOHCTPYKLHMEH, PU U3TOTOBJICHUN KOTOPOU UCIIOIB30BaHbl OETOH
(tomuua 10 cm), aepeBo (tonmmHa 15 cM) u rpyHT (Tonumua 30 cM). Cnoit moJio-
BUHHOTO ocliabnenus iy 6eroHa coctasisietr 10 cMm, aepesa 25 ¢, rpyHTa — 14 cwm.

Hano: hy = 10 cm; hy = 15 em; hs = 30 em; dyyo,, = 10 eM; dpjgn, =25 M; dpyop,
=14 cMm

Haiitn: Koy,

Pemrennue:

CHauana paccuntbiBaeM KodhduimeHT ocnadnenus Ki ayig kaxaoro marepua-
na, ucroiib3ys popmyry (36).

Ky=2"%10 =2

Ky=2"/25 =1,5

Ky =214 = 4.4

3aTtem paccuuThiBaeM o0 Ko3hdUIMeHT ocinadbieHus

Koow = [ [Ki=2-1544=132
i=1

3agaua 2. Onpenenutb M30BITOYHOE IABJICHUE YAApPHOW BOJHBI B pailoHe Me-
XaHUYECKOTO 11€Xa MPU B3PBIBE EMKOCTH C MPOIMaHoM B koiaumuyectBe 100 T, Haxons-
merca Ha yaanenun 600 m ot nexa.

HMano: Q=100 1; R=600 m

Haiitn: Py,

Pemenne:

CHauana paccuuThiBaeM KO3((OUIHUEHT NU30BITOYHOTO JaBICHUS

K=024———=024—% =177

17,5 g/@ 17,53/100

3areM paccuMThIBa€M M30BITOUHOE JaBJICHHUE YJAapHOM BOJHBI B palloHE Mexa-

HUYECKOTO 1exa

700
P, = = 70 = 19,6 (xITa)

v 3(,” +29.8K?3 — |) B 3(V1+29,81,77%-1)

3. [IpakTueckue 3aqaHus

3amauya 1. Paccuurtars oOmuii ko3hPuimeHT ociiabiaeHus TPOHUKAIOIIEH pa-
JTAITIY 3alTUTHON KOHCTPYKIIMEH, TPU U3TOTOBIIEHUH KOTOPOH MCIOJIb30BaHbl OETOH
(TonmmuHa 15 cm), aepeBo (tonmuHa 25 cMm) u rpyHT (TonmuHa 40 cm). Cioil moso-
BUHHOTO ocyiabsieHust i 6etoHa coctapiser 10 cMm, aepesa 25 cm, rpyHTa — 14 cM.
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3agaya 2. Onpenenutb U30bITOYHOE JABJICHUE YJApPHOI BOJHBI B palloHE Me-
XaHUYECKOr0 1I€Xa MPHU B3PbIBE EMKOCTH C MponaHoM B koiudectse 150 1, Haxonsd-
mernca Ha yaanenun 500 M ot nexa.

3agaya 3. PaGoune nmpuObUIM U3 YKPBITUS B L€X, PACIIOJIOKEHHBIA B OJHO-
ATa>KHOM ITPOU3BOACTBEHHOM 3/IaHMM, IIOCIIEC 3apAXKEHUS TEPPUTOPUHN 3aBOJA PAIUO-
akTuBHBIMH BenlecTBaMu (PB). YpoBeHb paguanuu Ha TEpPUTOPUU B MOMEHT IpPH-
ObITHs paboumx coctaBisn Py = 87 P/u, a wepe3 6 u cumsmics no Py = 23,6 P/u.
OnpenenuTts 3KCNO3ULHOHHYIO 103y 00JydeHus, KOTOpYIo paboune NoiayyaT B LEXe,
ecyi paboTa mpooKanace 4 4.

VYkazaHue: cHayana HaxoJT CPEJHUN YPOBEHb PaJHALIAN:

P +P_

P, ==t . (41)

3HadyeHrne Kod(pUIMEHTa 3alIUThl A OJHOSTAXKHOTO MPOU3BOJCTBEHHOTO
3nanus, Koey = 7 — cm. Tabnuiy 3.

Tabnuua 3 — 3HaueHne KodPPUIUEHTOB OCTAOICHUS

HanmenoBaHue yKpbITUI U TPAHCIIOPTHBIX CPEACTB WIIN YCIIOBHS IEUCTBUSA K
0CII
HaCEJICHUS
OTKpBITOE PACIOIOKEHUE HA MECTHOCTH 1
TpancnopTHeIE cpencTBa
aBTOMOOMJIN, aBTOOYCHI 2
MACCAKUPCKUE BarOHBI 3
[IpombllIeHHBIE U AIMUHUCTPATUBHBIE 3/JaHUS
MIPOU3BOJICTBEHHBIE OJTHOATAXKHBIC 3/1aHUs (11€Xa) 7
MIPOU3BOJICTBEHHBIE M aIMUHUCTPATUBHBIC TPEXITAKHBIC 3TaHUS 6
Kunpie kaMeHHbIE T0Ma
OJTHODTAXKHBIE 10
I0JIBAJI 40
JIBYX3Ta)KHbIE 15
MOABAa 100
MATUITAXKHBIC 27
I0IBAJI 400
Kunelie nepeBsHHbIE JOMA
OJHOJTa)KHbBIC 2
OIBA 7
JIBYXOTaXKHBIE 8
MOABAal 12

3ateM 1o opmyiie (39) HaXOAT IKCIOZUIIMOHHYIO 103y O0TyUeHHUS.

3agaua 4. Onpenenutb BO3MOXKHOE YUCIIO TOPAXKEHHBIX JIFOJEH B HACEJIEHHOM
IYHKTE, OKa3aBILIEMCSl B CJIOKHOM OvYare MOpPa)KeHHs MPU OJTHOBPEMEHHOM BO3/EH-
CTBHUM YJIapHOM BOJHBI (BEPOATHOCTH HopaxkeHus = 0,5), CBETOBOro u3iiydeHus (Be-
posiTHOCTH nopaxkenust = 0,4), u MpoHUKAIOUIEH paauanuu (BEpOATHOCTh MOPAKEHUs
= 0,2). B nacenennom nynkte npoxkuaeT N = 50000 gern.

37




VYkazanue: 1) ucnons3yite GopMyy Ui pacdeTa pe3ylbTUPYIOIIEH BEpOsIT-
HOCTU P mopaxkeHust B CJI0KHBIX WJIM KOMOMHUPOBAHHBIX OYarax mopakeHus:

P=1 —{f[(l —Pi)} (42)

rie Pi — BEpOATHOCTh MOPaXCHHUS JIFOICH TIPU BO3ACUCTBUH I-T0 MOPAXKAIOIIETO
dakTopa;

2) BO3MO’KHOE YHCIIO MIOPAKSHHBIX JIFOICH N ompeenseTcs mo Gopmyiie

n=N-P. (43)

3apaua 5. Bo Bpems paboT no Tymenuto noxapa Ha ADC ypoBeHb pajualvu
obu1 paBeH 1500 P/4. [ToxapHbie yyacTBOBaJIM B TyIlieHUHU noxkapa 30 MuH, paboTas
OTKpPBITO. ONpeaenuTh 103y 00dyUeHUs MOKAPHBIX U MOCIEACTBHS O0TyUYEHUS.

3agauya 6. Paccuntare mapameTpsl 30HBI HOpakeHUs (IUIOIIAJbL pasiuBa Sp,
IJIOIIAh 30HBI XUMHUYECKOTO 3apa)K€HUsl S,;) MPHU pa3pylIeHUH HEOOBAJIOBAHHOU €M-
koctH ¢ 10 T XxJIopa B HACEJIEHHOM ITYHKTE CO CILIOIIHOM 3acTpoiikoil. CKOpPOCTh BET-
pa —4 m/c, cTeneHb BEPTUKAIbHOM YCTOMYMBOCTH aTMOC(HEPHI — MHBEPCHSL.

VYkazaHue: BO3MOXHAas IUIONa/Ib Pa3jiMBa aBAPUHHO XMMHUYECKH OMAcHOTO Be-
mectBa (AXOB) onpenensiercst mo Gpopmyre

Sp=M/(p - 1), (44)
rae M — macca AXOB;
p — mwiotHocTh AXOB, s xmopa p = 1,55 1/m3;
t — TonmuHa cnos paznusuierocas AXOB, npuaumarot B pacuetax 0,05 M.
[Tno1maas 30HBI XUMHUYECKOTO 3arOpaHusi, 00YCIOBICHHON JBIKEHHEM O0Jiaka
ucmapusiierocs AXOB, Haxomar o hopmye

1
53=§T'ULKMZ (45)

rae I' u I — rmyOuHa v mmpuHa pacnpocTpaHeHus 00Jiaka 3apa’KeHHOTO BO3-
ayxa, KM.

['ny6uny I' onpenensitor mo tadaunam 4, 5 ¢ y4eToM MpUMEUaHUi.
Tabnuna 4 — I'mybuna I, kM, pacnpocTpaHeHHUs 3apa)KEHHOT0 o0J1aka BO3/lyxa Ha OT-
KPBITOH MECTHOCTH MPHU U30TEPMHUHU, CKOPOCTH MPU3EMHOTO BeTpa 1 M/C, eMKOCTH HE
00BaJIOBaHbI

HanmenoBanue KomnuectBo AXOB B eMKOCTSX, T
AXOB 5 10 25 50 75 100
Xop 4,6 7 11,5 16 19 21
AmMuak 0,7 0,9 1,3 19 2,4 3
CepoBoaopon 11 1,5 2,5 4 5 8,8
CepHHCTLIT an- 08 0,9 1,4 2 2,5 35
THPU]
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[Tpumeuanus: 1) rirybuna pacnpocTpaHeHus: o0yiaka Ipu MHBEPCUU PUMEPHO
B 5 pa3 Oosblile, a IpY KOHBEKIMH B 5 pa3 MEHbIIE, YeM MPH U30TEPMUH; 2) rIyOrHa
pacnpoCTpaHEHHs] BO3AyXa B HACEJEHHBIX ITYHKTax CO CIUIOIIHOW 3aCTPOWKOH, B
JIECHBIX MaccuBax B 3,5 pa3a MeHbIIIe, Y4eM Ha OTKPBITONH MECTHOCTH MPU TOM XKe CTe-
NEHU BEPTUKAIBHOM YCTOWYMBOCTH aTMOC(hEpPhl U CKOPOCTH MPU3EMHOTO BETPa;
3) mis oOBamoBaHHBIX emKocTe ¢ AXOB rmyOuna pacmpoctpaHeHus oOaka
yMmeHbInaercs B 1,5 paza; 4) npu ckopocTu mpu3eMHoro Berpa 6onee 1 mM/c BBoaATCA
nonpaBovYHbIe KOAGHUITUEHTHI COTIIACHO Ta0IHUIE 5

Ta6muna 5 — [MonpaBouHbie KOAPPUITUEHTHI

CreneHb BEpTH- CxopocTh BeTpa, M/c
KaJbHOM yCTONYH- 1 5 3 4 5 6 7
BOCTH aTMOC(epsl
WuBepcus 1 0,6 0,45 0,38 - - -
N3orepmus 1 0,7 0,55 0,5 0,41 0,41 0,38
Konsexkmus 1 0,7 0,62 0,55 - - -

[[upuna 11, kM, 30HBI XUMHUYECKOTO 3apPAKEHUS ONPEIEIAECTCS C YUYETOM CTe-
MEHU BEPTUKAIBHON yCTOMUMBOCTH aTMocdepsl: pu naBepcuu LI = 0,031, nmpu u3o-
tepmuu I = 0,151", npu xouBekiuu I = 0,81

4. Bonipocsl 11 CAMOKOHTPOJISt

1. YTo moOHUMAIOT TOJT YCTOMYHUBOCTHIO pabOThl 00BEKTa SKOHOMUKH ?

2. Kakue MeponpHsTHs UCIIONIb3YIOT JIJISl MTOBBIIIEHHUS] YCTOWYMBOCTH CUCTEMBI BOJIO-
CHAOXKEHHUSI?... DIEKTPOCHAOKEHUS?

3. Kak paccuuTbiBaeTcsi U30BITOYHOE JABJIEHUE, KOTOPOE MOKET NPUUUHUTH MOBpE-
KIACHUS PA3TMYHON CTENEHU TSHKECTHU MPOMBILIIEHHBIM 31aHUSIM ?

4. Kak paccuuThiBaeTcs 703a OOIy4eHHs MPU 3apaKEHUU TEPPUTOPUHU PATUOAKTHUB-
HBIMU BEIIECTBAMU?

5. Kak paccuuthiBaeTcsi Ko3(p(UIMEHT OcnabiaeHuss MPOHUKAIOUIEH paaualuy 3a-
HIATHOW KOHCTPYKIIHUEHN

6. Kak opranusytorcs AC u JJHP?

7. YTO BXOJUT B CO/IEpIKAHUE CIIAcaTEIbHBIX PabOT?

8. UTo BXOJUT B coJiepKaHUE HEOTIOKHBIX padoT?

IIpakTHyeckoe 3ansitue 8

Tema: OpraHu3anHOHHO-TIPABOBbIE OCHOBbI YIIPAaBJIeHHs 0€30MACHOCTHIO KU3-
He/lesATeJbHOCTH

Heab: ocBoeHHE OpraHU3alIOHHO-TIPABOBBIX OCHOB YIIpPaBJICHUS 0€30MacHOCTHIO
KHU3HEACSITEILHOCTH

dopma npoBeaeHUsI 3aHATHS — YIIPKHEHUS
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1. MeTonuueckue peKOMEHAAIMHU 10 BBIOJIHEHUIO 3aJaHU

JI1st TOArOTOBKY K PELICHUIO 33Ja4 peKoMeHayercs u3yduts [1, c. 12-14; c.
358-363].

dopmynsl Uil pacyeTa MoKazaTeae COCTOSHUE MPOU3BOJCTBEHHOTO TpaBMa-
TU3MA:

ko3¢ puimeHTOM 4acToThl Ky HECUaCTHBIX CITy4YacB

K, = (H—If)-looo, (46)
ko3 dunreHToM TshkecTd K HECHaCTHBIX ClTydacB
- 2D
= E5 (1)
ko3¢ uimeHToM noreps Ky
Ky = Ko K, = Z_PD-looo, (48)

KO3 (UIUEHTOM YacTOThl HECUACTHBIX CIYy4aeB CO CMEPTEIbHBIM HCXOA0M
(koaddunment cmeptHocTH) Koy
Kew = —(H;)w 1000, (49)
K03 dunirieHTOM 0000IIEHHBIX TPYAOBBIX TOTEPH Koyp
Kos = Ky - K+ Ky - 6000, (50)
rae (HC) - uncno HecyacTHBIX CIIydaeB 3a aHAJIM3UPYEMbIH nepuoj (0OBIYHO
OJIMH KaJeHJIapHbIN TON);
P - cpennecniucoyHasl 4HMCIEHHOCTh PaOOTHUKOB B PaccMaTpUBAaEMOM IE€pH-
0JI€;
>D - cymMapHOe 4YHCIO JHEH BPEMEHHOM HETPYIOCIOCOOHOCTH, BhI3BAH-
HBIX BCEMHU HECUACTHBIMU CIIy4asiMH 32 OTUETHBIN MEPUO;
(HC)cy - 4MCIIO HECUACTHBIX CIYyUYaeB CO CMEPTEIIbHBIM UCXOJIOM;
6000 - ycnoBHBIE TPYIOBBIC TIOTEPH B JAHAX HA OJWH HECUACTHBIN CIydail co
CMEPTETbHBIM UCXOO0M.
Baxxupim nonoxennem denepanbHbiM 3akoHOM «O0 00s3aT€IBHOM COLUAIIb-
HOM CTpPaxOBaHUHU OT HECUACTHBIX CJIy4aeB Ha MPOU3BOJCTBE U NMPOQPECCHOHANBHBIX
3a00JIeBaHU» SBJSIETCS TO, YTO CTPaxOBaHHE PAOOTHUKOB OT HECUACTHBIX CITydacB
Ha TPOM3BOJACTBE W TPOGECCHOHATBHBIX 3a00JEBaHMI OCYIIECTBIIACTCS 3a CYET
CpeICTB paboToJaTeNsl, KOTOPBIM 00s3aH OCYIIECTBISATh €KEMECSUHbIe 00s3aTehb-
HBIE CTPaxOBbIe IUIATEXKHU CTPAXOBIIMKY. Pa3smep 3Tux miarexeill paccuumThIBaeTCs
MCXOJI U3 CTaBKM CTpaxoBoro Tapuda, CKUAKU (Hag0aBKH) K CTpaxoBOMY Tapudy u
HAYMCIICHHOW oOIaTel Tpynaa. [[is ompeneneHus CTaBOK CTPaxOBBIX Tapu(OB Bce
MPEANPUATHS U OpTraHu3aluK pa3jiesieHbl Ha 32 kiacca npodecCuOHaIbHOTO PUCKA.
B obmiem ciayyae 3acTpaxoBaHHbIE UMEIOT MPaBO Ha CIEAYIOIIKE BUIbBI 0Oec-
MIEYEHHUSI IO CTPAXOBAHUIO (CTPaXOBbIE BBIILIATHI):
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- mocoOue Mo BPEMEHHOW HETPYAOCIOCOOHOCTH, BBHIIJIAYMBAEMOE 33 BEChH IIe-
puon B pazmepe 100 % cpennero 3apaboTka;

- SAMHOBPEMEHHAs CTPaxoBas BHIILUIATA 3aCTPAXOBAHHOMY JIMOO JIMIIaM, MIME-
IOIIMM MPABO HA MOJIyYEeHHE ITON BBIIUIATHI B CIIydae ero CMEPTH;

- ©KEMECSUHBIC CTPaxOBbBIE BBITUIATHI 3aCTPaXOBAaHHOMY JIMOO JUIAM, UMEIO-
IIIUM TIPaBO HA WX TMOJIyYEHHUE B CIydae €ro CMEPTH; pa3Mep KEMECSIHON CTpaxo-
BOoU BbIIATHI (B) ompenensiercst kak 0yisl CpeiHEro mMecsuHoro 3apadborka (CM3)
3aCTPaxOBAaHHOTO JI0 HECUACTHOTO Cliydas WM Tpod3adosieBaHUs, UCUHCICHHAS B
COOTBETCTBUH CO CTEICHBIO YTPAThl UM MPO(ECCHOHATBHON TPYIOCTIOCOOHOCTH H C
y4eTOM BHHBI 3aCTPaXOBAHHOTO, & UMEHHO:

AT AB
B=—(CM3)1-22 |,
100( )( 1ooj (51)

rae AB — yMeHblLIEeHHE pa3Mepa eXEMECIYHbIX BBIILIAT, %, C y4€TOM BUHBI 3a-
CTPaxOBaHHOT'O B BO3HUKHOBEHHMH BpeJa, IPUUMHEHHOTO €ro 310poBbio (AB < 25 %,
CTENEHb BUHBI 3aCTPAXOBAHHOI'O JTOJDKHA OBITh YKa3aHA B aKT€ O HECUACTHOM CITydae
WJIU B aKTe 0 npod3abosieBaHUN);

AT — crenenb yTpaTsl MPOPECCHOHATBHON TPYAOCIIOCOOHOCTH, %0;

- OIJIaTa JOIOJHMUTEIBHBIX PACX0JI0B, CBSI3aHHBIX C IIOBPEXKACHUEM 310POBbSI
3aCTPaxoOBaHHOTO, €r0 MEIUIIMHCKYI0, COLUAIbHYIO U MPO(ECCHOHATIBHYIO peaduiu-
TalHIo.

Ecnu u3BectHbl Mecsunblii o ormnarel Tpyaa (POT), crpaxosoit Tapud T,
CTOMMOCTH paloT Mo crernuanbHou oreHke ycinoBuid Tpyaa (COYT) C, 3aTparbl Ha
MEPOIPHUATHS 110 03I0POBJICHUIO U YJIYyUYIIEHUIO YCIOBHWA TpyJa I10 UTOTaM aTTecTa-
uu pabounx MecT 3, FOJIOBbIE IKCILTyaTallMOHHbBIE 3aTPaThl 110 ITUM MEPONPUATUIM
35, O)KUJaeMoe yMeHbIIeHne cTpaxoBoro tapuda AT, npeamnonaraeMblii SKOHOMUYE-
CKUIl pe3yJbTaT B pe3yibTaTe YBEIMYEHUs MPOU3BOJUTENBHOCTU TPY/la BCIIEICTBUE
VIIYUIIeHHS YCIOBUM TpyJa P, To SKOHOMHYECKYIO 11e71eCO00pa3HOCTh MEPOTIPUSTHIA
no COYT B opranuzaiuiyi MOXKHO OIPEACIUTD M0 GopMyIie

O = Poow — (Boom + Ex - 3), (52)
rae Posm — 0OUIMI SKOHOMUUECKUN PE3yJIbTaT, THIC.pYO.;

306m — OOIIME TOJIOBBIE 3aTPaThl, THIC.pYO.;

E; = 0,08 — HopmaTuBHbII KO3DPHUITMEHT FIKOHOMHYECKOUN 2P (HEKTUBHOCTH Ka-
MUTAJIbHBIX BJIOKEHUN B YIYUYLIEHUE YCIOBUM U OXpaHbl TPYa.

Bennuuny Pg, paccuuThIBarOT Kak

T \ AT
P_. =P+12| — | — [(DOT),

rae 12 — 4uciio MecsileB B rofay.
Benuunnaa 001X TOJ0BBIX 3aTPaT 3oey OIMPEACIAETCS Kak
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1
30611.1 =35+ ? ’ Ca (54)

rae t=35 ner — cpok aeictBus qokymeHToB o COVT.
2. IIpuMepsl BBIIOJHEHUS 3aIaHUI

3amaua 1. PaccuuTaiiTe Bce KOTMYECTBEHHbIE MOKA3ATENIN MPOU3BOACTBEHHOTO
TpaBMaTU3Ma IMPH CICAYIOMIUX UCXOJHBIX JTAHHBIX: CPEIHECIIUCOYHAS YHCIEHHOCTh
paboTHUKOB — 650, 00IIee YMCIO HECYACTHBIX CiIyyaeB — 4, YHCIO CMEPTEIbHBIX
HECUYaCTHBIX clydaeB — 1, o0Iriee yncio JHeld BpEMEHHOU HETPYI0CIIOCOOHOCTH, BhI-
3BaHHOW HecuacTHhIMU cirydasimu — 90.

HMano: P =650 yen.; HC=4; HC., = 1; 2D =90

Haiitu: Kq, KT1 Kn; KCM; Ko6

Pemenue:

[To dhopmyne (46) paccunteiBaeM K03 PuIeHT 9actothl Ky HeCYacTHBIX CITy-

qyaeB
4
Ky =—-1000=6,2
650
[To popmyre (47) paccunthiBaeM KO3PGULIKEHT TshKeCTH K, HECUACTHBIX CIy-
qyaeB

K,=2=225
[To popmymne (48) paccunteiBaem ko3 duimeHt noreps Ky
Ki=6,2:22,5=139,5
ITo dbopmyie (49) paccuntsiBaeM KOA(DPHUIIMEHT YaCTOTHI HECYACTHBIX CITy4YacB

CO CMepTeIbHBIM HCX0A0M (KodhduireHT cmepTHOCTH) Ky

Koy = —-1000=15
650

[To dbopmyne (50) paccuuthiBaeM KOdDPHUITUEHT 000OIMIEHHBIX TPYIOBBIX IO-
Tephb Kos

Kos = 6,2:22,5+1,5-:6000 = 9139,5

3amaya 2. Paccunrtarh €KEMECAYHYIO CTPAxXOBYIO BBIILIATY MOCTPAaJAaBLIEMY,
€CJIM B pe3yJIbTaTe€ HECYACTHOr'O CITy4dasi, CBSI3aHHOI'O C MPOU3BOACTBOM, MOCTPA/IaB-
UH  yTpaTui MpoQecCHOHATBHYIO TPYA0CIOCOOHOCTh Ha 60%, CTeneHb BUHBI TO-
CTpaJlaBIIeTO B HECUYACTHOM ciyyae ompezaeneHa B 20%. Cpennuii 3apaboToK mO-
CTpaJaBIIEro 10 HecyacTHOTo ciydas coctanisii 42500 pyo.

HMano: AT = 20%; AB = 20%; CM3 = 42500 py®.

Hajitu: B

Pemenne:

EsxemecsuHy10 CTpaxoBYyIO BBIIIIATY MOCTPAAABIIEMY PACCUUTHIBaEM 1O (op-
myie (51)

_ 20, (120 =
= 2342500 - (1 — =) = 6800 (py6.)
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3. IlpakTrueckue 3a1anust

3apaua 1. OnpenenuTs IJKOHOMUYECKYIO 1€1€CO00pa3HOCTh MEPONPUATUN TIO
COVYT B opranuzaiuu npu CieayolrdX UCXOAHbIX JIAHHBIX: MECSIYHbIN (DOH]I OTLIa-
Tl Tpyaa (®OT) 750 Teic.py0., cTpaxoBoit Tapud 1,2%, croumocts padbot no COYT
26 TBIC.pYO., 3aTpaThl Ha MEPOIPHUATHUS IO O3JOPOBIICHUIO U YIYUIIECHUIO yCIIOBUN
TpyJAa Mo utoraM arrectauuu padbouux mecT 150 ThIC.pyO., rOJOBBIE HKCILTyaTallH-
OHHBIC 3aTPAThl MO ITHUM MEPONPHUATHAM 12 THIC.py0., 0XKHAAEMOE YMCHBIIICHUE
ctpaxoBoro Tapuda 30%, nmpeamnoaaraeMbiii SJKOHOMUYECKAN PE3yIbTaT B PE3yJIbTATE
YBEITUYCHHS MPOU3BOIUTEIHLHOCTA TPYJa BCIEACTBHUE YIYUIICHHUS YCIOBHH Tpynaa
290 ThIC.pYO.

3agaua 2. PaccuuTaTh €XEMECSYHYIO CTPAaXOBYIO BBIILJIATY IMOCTPAJIaBIIEMY,

€CJIM B pe3yJibTaTe HECYACTHOr'O CITydasi, CBSI3aHHOTO C MPOU3BOACTBOM, MOCTPA/IaB-
MMM yTpaTtui NpoecCUOHATIBHYI0 TPyA0ocnocoOHOCTh Ha 70%, cTeneHb BUHBI IO-
CTpaJaBIIEro B HecuacTHOM ciydae ompezeneHa B 10%. Cpeguuii 3apaboToK Imo-
CTpaJIaBIIIEeTO IO HECUACTHOTO Cirydast cocTtaBist 35500 pyo.

3agaya 3. PaccuuTaiiTe Bce KOJMUYECTBEHHBIE MIOKA3aTENN POU3BOACTBEHHOTIO
TpaBMaTH3Ma MpPU CIEAYIOIIUX MCXOJHBIX JTaHHBIX: CPEIHECIUCOYHAs YUCIEHHOCTb
pabotHuKoB — 450, oOiee YMCIO0 HECYACTHBIX CIydaeB — 3, YUCIO CMEPTEIbHBIX
HECYACTHBIX ciy4yaeB — 1, o0Iiee uncio JHei BpeMeHHON HEeTPYI0CIOCOOHOCTH, BhI-
3BaHHOU HECUACTHBIMU CIIy4asiMu — /5.

4. Bonmpocsl 11 CAMOKOHTPOJISI

1. Yto moHuMaeTcs 1MoJ| yrpaBieHUEM oXpaHou Tpyna?

2. KakoBbI OCHOBHBIE 33141 CITY>KObI OXpaHbl Tpyaa?

3. Kto BbIONHSICT (QYHKIUU CTPAXOBIIMKA B CHCTEME CTpPaxOBaHHUS OT
HECYACTHBIX CIydaeB M IpodeccroHanbHbIX 3a0oneBanuil B Poccuiickoit denepa-
ouu?

4. Ot yero 3aBUCHUT pa3Mep cTpaxoBoro tapuda?

5. KakoB pa3mep ckumok 1 Haf0aBOK K CTpaxoBbIM Tapudam?

6. Kak paccuuthiBaeTcsi dKOHOMHUYECKas 3(PGEKTHBHOCTh MEPOIPHUATHN I10
BXJ1?

7. KakoB nops1ok arrecTanuu pabounx MeCT I10 YCIOBHUSAM Tpyaa?

Texymui KOHTPOJIb
Texymuii KOHTPOJIb OCYIIECTBISIETCS TOCIE PACCMOTPEHHUS Ha MPaKTUYECKUX
3aHATHSAX COOTBETCTBYIOIIMX TEM B ()OpME TECTOBBIX 3aJaHHU MO OTACIbHBIM TeMaM
B Havajie CJISAYIOIIET0 MPAKTUIECKOTO 3aHATHSI U 3aHUMaeT He 6osee 7 — 10 MUHYT.
OreHnBaHKME OCYIIIECTBIIACTCS MO CISAYIONUM KPUTECPHUSIM:
«Otamanroy - 90-100 % npaBUIBLHBIX OTBETOB B TECTE;
«Xoporo» - 70-90 % npaBUIIbHBIX OTBETOB B TECTE;
«Y nosnetBopuTesibHOY» - 950-70 % mpaBUIbHBIX OTBETOB B TECTE;
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«HeynoBnerBopurenbHo» - MeHee 50 % MpaBUIIbHBIX OTBETOB B TECTE.

Kpome TOro, K Havairy CIemyIOMIero 3aHSTHS CTYIEHTHI JOJDKHBI CaMOCTOSI-
TEJIBHO PEIIUTh 3aJa4d U3 MPEUIOKEHHBIX B Y4eOHO-METOIUIECKOM MTOCOOHH TIpaK-
TUYECKUX 3aJJaHUU IOCJIE M3YYEHHUS COOTBETCTBYIOIIEH TeMbl. OLEHKa «3au4TeHO»
BBICTABJISIETCSl CTY/ACHTY, €CIIM KOJIMYECTBO MPABMIIBHBIX OTBETOB cocTamisgeT 50 u
6osee %; OlIEHKa «HE 3aU4TEHO» BBICTABIIACTCS CTYJIEHTY, €CIH KOJINYECTBO MPABUIIb-
HBIX 0TBETOB MeHee 50 %.
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muX Yy4eOHBIX 3aBe/IeHHWM, oOywarommxcss B OakajaBpuare M CIeuaiuTere /
B. M. Mussko, [u 1p.], mox obur. pea. B. M. Munbko. Kanmaunrpan: M3narenbcTBo
dI'BOY BO «KI'TVY», 2018. — 381 c.



JloKasbHBIN 2JIEKTPOHHBIA METOAUYECKUN MaTEepUa

EBnoxumoBa HaTtanpsgs AHaTonbeBHA

BE3OITACHOCTbDb KU3HEJAEATEJABHOCTHU

Peoaxmop U. I'onybesa

JlokanbHOE 3JIEKTPOHHOE N3JdHHe

Vy.-u3n. 1. 3,1. [leu. 1. 2,9.

N3narenscTBO (eniepaibHOro rocy1apcTBEHHOTO
010 KETHOTO 00pa30BaTEIHLHOTO YUPEKICHHS BBICIIIETO 00pa30BaHUs
«KanuHuHrpaackuii rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET»
236022, Kanununrpana, CoBeTCKui NpoCcHeKT, 1



