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BBEJAEHUE

[{enpro OCBOEHUS TUCUMIUIMHBI «bE30IMacHOCTh JKU3HEAEATEIIBHOCTHY SIBISCT-
Csl NPUOOPETEHHE LEIOCTHOIO MPEJCTABICHUS O TEOPETUYECKHX M MPAKTHUYECKHX
OCHOBax 00ecIleueHusl TaKUX yCIOBUW MKU3HU U JACATEIBHOCTU YEJIOBEKa, MPU KOTO-
PBIX C IOCTaTOYHO BBICOKOM BEPOSATHOCTHIO MCKIHOYAETCS BO3MOYKHOCTH OIMACHBIX U
BPEIIHBIX BO3JICUCTBUI HA JIIOJEU U OKPYKAIOLIYIO CPENy, a B CIIy4ae BOSHUKHOBEHUS
TaKUX BO3JICUCTBUN — yCIIENTHOM JIMKBUIAMHU UX MOCIIECICTBUM.

3agaun TUCHUIUIMHBI «bBe30MacHOCTh )KU3HENESITENbHOCTHY . U3YUYEHUE METO-
OB U CPEICTB aHAJIN3a, MPOCKTUPOBAHUS, PAa3BUTUS U YIIPABICHHUS TEXHHUYECKUMHU
CUCTEMaMHU B COOTBETCTBUU C COBPEMEHHBIMU TPEOOBAHUSIMU OE€30MACHOCTH.

[enpro mpakTHKyma SIBISETCS MPUOOpPETEHUE NPAKTUYECKUX YMEHHH M 3a-
KpEIUICHUE TEOPETUYECKUX 3HAHUM, HEOOXOJAUMBIX B MOCIEAYIONICH y4yeOHOH, mpo-
(beccnoHaNbHOU JEATETHLHOCTH U KU3ZHH.

3agayamMu IPaKTHUKyMa SIBJISIIOTCSL:

— U3y4YEeHHE IPUHLIMIIOB, METOJIOB U CPEACTB oOecreueHus 0e30MacHOCTU TPY-
JIOBOU NIESITEIILHOCTH,

— U3Y4YEHHUE Mep MOXKapHOW 0E30MaCHOCTH M MPaBUII O€30MaCHOTO MOBEACHUS
IpU NOXKapax;

— W3Y4YEeHHE NPUHLUIOB 00ECNEYEeHUs YCTOMUMBOCTH OOBEKTOB IKOHOMHUKH,
IIPOTHO3UPOBAHUS PA3BUTUS COOBITUNM W OICHKU TOCJIEACTBUN TPH TEXHOTCHHBIX
YpE3BbIUYAHBIX CUTYAlUAX U CTUXUUHBIX SIBIICHUSIX;

- OBJIaJICHUE OCHOBAMHU YIIPABJICHHS 0€30MACHOCTHIO JKU3HEACSATEIbHOCTH.

B pesynbrare ocBO€HUS 3aJaHUI TPAKTUKYMa CTYIAEHT JOJKEH

3HATH:

- OCHOBHBIE TeXHOC(HEPHBIC ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHUKH,

- XapakTep BO3JICUCTBHs BPEAHBIX U OMACHBIX (DaKTOPOB HA YEJIOBEKA U TPH-
POAHYIO CpPEAY, METOABI 3aLUTHI OT HUX

yMeTh:

- OILICHMBATh YpPOBEHBb d(Q(PEKTUBHOCTH U OE30MACHOCTH MPUMEHIEMBIX TEXHH-
YECKHUX CPEJACTB U TEXHOJOT U

BJIAIETh:

- HaBbIKAMM CO3/1aBaTh U MOJJIEPKUBATh B MOBCEIHEBHOW KU3HU U B Mpodec-
CUOHAJIBHOM JESITENbHOCTH 0€30MacHbI€ YCIOBUS KUZHEEATEILHOCTH JIJIsl COXpaHe-
HUS IPUPOIHON Cpefibl, 0OecrieueHUs] yCTOWYMBOTO pa3BUTHUS OOIIECTBA, B TOM YHC-
JIe TIPH YTPO3€ ¥ BOSHUKHOBEHUHU YPE3BBIYAMHBIX CUTYAIlUN U BOCHHBIX KOH(DIUKTOB.

VY4eOHO-METOAUYECKOE TTIOCOONE COCTOUT U3:
BBCJICHMSI, TJI€ YKa3aHbBI: TUCIUIIINHA Y4eOHOTO TUTaHa, SIS U3YYCHHS KOTOPOi
OHO MPETHA3HAYCHO; [IeTN U 3a]a4¥ JUCITUTUTHHBL, TIEJIA U 33J1a4u MMPAKTUKyMa; Tpe-



OOBaHMS K 3HAHUSM, YMEHHUSIM W HaBBIKaM, KOTOPHIMH JIOJDKEH OBJIAJETh CTYIICHT
[IOCJIE€ BBINIOJIHEHHUS 33/IaHUW MMPAKTUKYMA,;

OCHOBHOM YacCTH, KOTOpas COAECPKHUT TEMY WU LEIb KaXKJIOrO MPAKTHUYECKOIrO
3aHATUSA, METOJMYECKUE PEKOMEHIALUMU [0 BBINOJHEHUIO 3aJaHUN, IPUMEPHI BBI-
MOJIHEHUS 33/IaHHUM, MPAKTUYECKHUE 3aJaHus IO KaXKJI0M Teme, TeCThl (BOMPOCHI) AJis
CaMOKOHTPOJIS; BUABI TEKYIIETO KOHTPOJIA, IMOCIECA0BATEIBHOCTH €T0 NMPOBEICHHUS,
KPUTEPUU U HOPMbI OIIEHKH (OTMETKHU) BBIMOJHEHUS MPAKTUYECKUX 3aJaHU;

CIIUCKA PEKOMEH1YEMBbIX UCTOYHUKOB.



IIpakTnuyeckoe 3anarue 1

Tema: BBenenue

Hean: oBnageHNe YMEHUSIMH, METOJIAMU OTIPEACICHHS (DAKTUICCKUX U TIPOTHO3UPY-
€MbIX 3HAYEHHUI PUCKOB

®opmMa npoBeeHUsI 3AHATHS — YIIPAKHCHUS

1. Metoauyeckue peKOMEHIalUK 10 BBHIMOJHEHUIO 3a/IaHUI

J1J1s MOATOTOBKH K PEIICHHIO 3a/1a4 PEKOMEHAyeTCs M3yduTh [1, ¢. 8-11].

Puck — 3TO KOJMMYECTBEHHAsI XapAKTEPUCTUKA JECUCTBUSI OTACHOCTEHN, KOTOpas
dbopMupyeTcsi OnpeeICHHON AESITEIbHOCTBIO YEJIOBEKA, TO €CTh ATO OTHOIICHHE
Yyucia HeOJaronpusITHRIX MPOSBICHUN OMACHOCTH K UX BO3MOXKHOMY UMCIY 3a OIpe-
JEJICHHBIN TPOMEXYTOK BPEMEHHU (4aCTOTa peain3allui OMaCHOCTH):

R =n/N, (1)
rae R — puck (1/ron);

N — 4KCII0 HEOIArOMPUSATHBIX MPOSBJICHUIN OMACHOCTH 3a TOJl WM UHOU Mepu-
Ox;

N — 9yucI0 BO3MOXKHBIX MPOSBJICHUN OMAaCHOCTH 3a TOT K€ MEPUOJ BPEMEHHU.

B mpakTthueckux 1ensx, B 9aCTHOCTH JJII 0OOCHOBaHMS MPOPUIAKTHUCCKUX
MEPONPUATHN, BaKHO 3HATH (PaKTHUYECKUE U pacyeTHBIC (IMMPOTHO3UPYEMbIC) 3HAYEC-
HUsl pucKoB. DakTUUECKUE 3HAYCHUS PA3JIMUHBIX PUCKOB MOTYT OBITh BHIYUCIICHBI 10
CTATUCTUYECKUM JIaHHBIM O HECUACTHBIX CydasiX, 3a00JIeBaHUSIX, aBapUsX, MOXKapax,
CTUXHUHBIX OencTBusix. Eciau B kakoil-nmubo cTpaHe OT BCeX BUIOB OMACHOCTEH TO-
ru6s0 X 4esIOBEK, a BCe HaceleHue cocTarisuio H, To MHIUBUAYaIbHBIA PUCK THOeE-
JIH Rogu OT BCEX OMTACHOCTEH COCTABUT

Roswm = X/ H. (2)

Ecimn paccMaTpuBaTh TOJBKO MPOU3BOJICTBEHHYIO NEATEIBHOCTh, TO PUCK TH-

0eyii Ha TTPOU3BOJCTBE OYIET
Rup = Xup / P, (3)

rae Xupp — YUCJO MOTHOIIMX BO BCEX OTPACIAX HAPOJHOrO X03siicTBa; P — 00-
1ee YMCI0 paOOTHUKOB.

JIJ1s1 OTAETBbHBIX OTpacae SJKOHOMUKH UMEEM

ROTp = XOTp/ Pmp; (4)
rie Xorp U Porp COOTBETCTBEHHO UMCIIO MOTUOIINX W YHUCIIO paOOTHUKOB B pac-
CMaTpPUBAEMOMN OTPACIIH.

[Tpu meficTBUU MOBBIIMICHHOTO IfyMa Bo3HHKaeT puck R(La) cToiikoil yTpaTsl
CIIyXOBOM 4yBCTBUTEIHLHOCTU. OH 3aBUCHUT OT MPOJIOJKUTEILHOCTH BO3ACHCTBHUS T10-
BBIIIIEHHOTO 1IyMa U ero ypoBHA La, n1BA. Jlns BpemeHu BO3A€CTBHS IIyMa, COOT-
BETCTBYIOIIEM MSATH rOJaM, MOJTYYEHO BbIPAKEHUE

R(La) = 197,7 — 4,87-La+ 0,03-LA2 (%) . (5)



2. IlpumMepsl BBIIOTHEHUS 3a1aHUN

3agaua 1. CornacHo cratuctuueckuM gaHHeIM [MIBJIJI Poccuu B 2021 1. B
TPAHCIIOPTHBIX aBapusix U karactpodax morudmso 30107 yenoek. Ompeneanm puck
rudeny 4ejoBeKa B TPAHCIIOPTHOM aBapuu WM KatacTpode, eciu YHMCICHHOCTh
Hacesnenusa Poccun B 2009 r. cocraBuna 141900 Teic. yern.

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

Haiitu: R

Pemenue

R=n/N

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

3amaya 2. 3a TeKylIUid ToJ B CTpaHe OT BCEX BHUAOB OMACHOCTEH MOrudIiio
2,4 MJIH 4eoBeK, a BCce HaceJaeHue cocTanisiio 145 M yenoBek. PaccuuraTs HHIU-
BUTyaJIbHBIN PUCK THOETH Rogw OT BCEX OMACHOCTEH.

Hano: X =2.4 muiH yenoBek; H =145 MIIH 4elloBeK.

Haijitu: Rygy

Pemienue:

NHnuBuayanbHbld puck TOen Rogy OT BCEX OMAaCHOCTEN COCTABUT

Roow = X / H.

Ro61u = 2,4/145 = 0,017

3agava 3. OnpenennuTs NPOUEHT JIMI] CO CTOMKAM CHU)KEHUEM CIIYXOBOW YYB-
CTBUTEJILHOCTH, €CJIM HA KOHTUHT€HT pa0OTHUKOB BO3JIEUCTBYET IIyM ¢ ypoBHEeM 100
nBA, Tpoa0KUTEILHOCTh BO3ICHCTBUS LITyMa S JIeT.

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

Haiitu: R(La)

Pemenue:

JInst BpeMeHM BO3JIEUCTBUS IIyMa, COOTBETCTBYIOIIEM MATH rojaM, MPOLICHT
JIUI CO CTOMKUM CHUKEHUEM CIIyXOBOU UyBCTBUTEIBLHOCTU OMPEAEIISIOT

R(La) =197,7 — 4,87-La+ 0,03-L2 (%)

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

3. ITpakTuyeckue 3aJaHus

3amava 1. 3a Tekyuuii rojJ] B opraHu3alyy B pe3yjbTaTe HEeCYaCTHBIX CIy4YaeB
Ha MPOM3BOACTBE MOrudjo 3 yenoBeka, o0IIee Yucio pabOTHUKOB cocTaBiisuio 750
yenoBeK. Paccunrars puck rudenu Ry, Ha mpon3BoaCTBeE.

3apaua 2. YucnenHocts Hacenenus: Poccun 140 mutH yenoBek. HauBuayanb-
HBII pUCK TubGenH OT ynorpebienus HapkoTukoB R = 2,4-10* 1/gen-ron. Paccunrars
yucio xkutenei Poccuu, norubaroimuyx B ToJ] MO 3TOM MpUYUHE.

3amaya 3. 3a Tekyiuii roja B CTpaHe OT BCEX BUIOB omacHOCTed morudio 2,2
MJTH Y€JIOBEK, a Bce HaceneHue coctaBisuio 140 mutH venoBek. PaccunraTs MHAWBU-
AOyaidbHBIA pUCK THOENU Rosm OT BCEX OmacHOCTEH.

7



3agaya 4. OnpenenuTb BO3MOKHOE YHCIO PaOOTHUKOB CO CTOMKUM CHU)KEHHU-
€M CIIyXOBOW YyBCTBHUTEJIBHOCTH, €CJIM B paboydell 30HE C MOBBIIIEHHON IIIYMHOCTBIO
3aHATHI 90 Yel., IPOJOIKUTETHFHOCTh BO3ACHCTBHUSA IyMa (CTak pabOThl) — MATH JIET,
YPOBEHB JACHCTBYIOIIETO IIyMa — 95 abA.

3agaua 5. [Ipu kakoMm ypoBHE IymMa B KOHTHHTeHTe u3 50 paOOTHHKOB BO3-
MOKHO CTOMKOE CHHYKEHHE CITyXOBOM UYBCTBUTEJIBHOCTH y 5 uenoBek? Bpems Bo3-
JNEUCTBHUS ITyma S JIET.

3apaua 6. [loctpouth rpaduk 3aBUCUMOCTH MPOIEHTA JHI] CO CTOUKUM CHH-
KEHHUEM CITyXOBOW YYBCTBUTEJIIBHOCTH OT MPOJOJIKATEIBHOCTH BO3ACHCTBHS IOBBI-
HIEHHOT0 1ryma, paBHoro npumepHo 100 nbA.

Vkazanue: npu mryme, paBHoM npumepHo 100 nbA, nponent mum Q(T) co
CTOMKUM CHHM)KEHHEM ClIyXa B 3aBUCHMOCTU OT BPEMEHH BO3JIEUCTBUS T, JIET, MOXKET
OBITh OIpENIETIeH 10 SMIIUPUIECKON hopMyie

Q(T)=-71,4+106,8-1gT, %

Wcnonw3yiite 3navenus T: 5, 10, 15, 20 ner.

4. TecTsl s CaMOKOHTPOJIS
1. Kak Ha3biBaeTca Hayka 00 oOecrieueHHH 0€30MacHOr0 B3aMMOJICHCTBHS YEIOBEKa
C OKpYXarouien cpeaon?

a) OXpaHa Tpyaa

0) TexHHKa OE301TaCHOCTH

B) 0€30I1aCHOCTD KU3HEICITEIHOCTH

') TMTUEHA Tpyaa

1) 9pTOHOMUKA
2. Ilpu xako¥ BeMMYMHE pUCKa TMOETU OJHOTO YesIOBEeKa B TEUEHWE roja COOTBET-
CTBYIOILIME YCIIOBUS AEATEILHOCTH MOKHO OTHECTH K O0e30macHbIM?

a) menee 1 - 102

6) menee 1 - 1073

B) menee 1 - 10

r) menee 5 - 10%

1) menee 5 - 1073
3. YKkaxuTte TepMHH, COOTBETCTBYIOLIUN OMNMpPEAEICHUIO: «XapaKTepu3yeT peainsa-
M0 OTIACHOCTH OTPEJIEIICHHOTO BUAA NEATCIbHOCTH JJII KOHKPETHOTO WHIAUBHUIYY-
Ma

a) COLMAJIbHBIN PUCK;

0) KOJUICKTUBHBIN PUCK;

B) UHAWBUYaIbHBIN PUCK;

I') TPYIIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PHCK.



4. YKaxXuTe TEPMHH, COOTBETCTBYIOLIMU omnpeneneHuto: «OxKuaaeMoe KOJIUYECTBO
MOCTPAJIaBIINX B PE3yJIbTATEC aBapHii HA OOBEKTE 3a OMPECICHHBIA MEPHUO BpeMe-
13078

a) COLMAJIbHBIN PUCK;

0) KOJJIGKTUBHBINA PHUCK;

B) MHJIUBUAYAJIbHBIA PUCK;

T) TPYIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PHCK.
5. YKaxuTe TepMHUH, COOTBETCTBYIOIIUNA OMPENETICHUIO: «3aBUCUMOCTh MEXIY 4a-
CTOTOM MpoucCIIeCTBUH (aBapuid, KaTacTpod, CTUXUNHBIX OEJICTBHI) U YHUCIOM IIO-
CTpaJaBIINX B HUX JIFOJCH

a) COLMAJIbHBIN PUCK;

0) KOJUIEKTUBHBIN PUCK;

B) UHJIUBUAYAJIbHBIA PUCK;

T) TPYIIIOBOM PUCK;

1) OOIIIECTBEHHBIN PUCK.

IIpakTHuyeckoe 3anstue 2, 3

Tema: Teoperndeckue 0CHOBBI 0€30MIACHOCTH KHU3HEAESATEIbHOCTH

Iesab: ocBOCHNE METOAUKH KOJIUYECTBEHHOUW OLICHKH YPOBHSI 0€30MacHOCTH MPOU3-
BOJCTBEHHOM CpPEJIbI

®opmMa npoBeeHUsI 3AHATHS — YITPAKHCHUS

1. Meroauueckrue peKOMEHAAIIMH MO BBITIOJIHECHUIO 33 JaHU I

J1J1s IOATOTOBKH K PELICHHIO 3a]1a4 PeKOMEHayeTcs u3yuuTs [1, ¢. 50-57].

JIst o1ileHKH ypoBHSI 0€30MMaCHOCTH MPOU3BOJCTBEHHOM Cpeibl HY>KHO OIpeie-
TuTh (haKTUYECKUE U 3HaTh HOPMATUBHBIC (IOMYCTUMbIC) 3HaYEHUS (DAKTOPOB CPEJIbI.
Kpome Toro, Hy>)kHO ydecTh, YTO 0€30MacHOCTh pabodeit cpenbl GopMHUpPYETCs IO
BIIMSSHUEM OJIHOBPEMEHHO HECKOJBKHX (DAKTOPOB, KOTOPHIE MOTYT MMETh DPa3HYIO
IPUPOLY.

s onpeneneHust pakTUYECKUX 3HAUYCHUU (PAKTOPOB Cpelbl HA paboyux Me-
CTaXx MOET OBITh HCIOJIb30BAaH PACYETHbIH (AaHATUTHUYECKUN) METOJ, KOTOPBIHA
MpearnoaaraeT pacuer (pakTUYECKUX 3HAYCHHUH (DAKTOPOB CpPeabl O TEM WM WHBIM
METO/IUKaM.

[Ipeanonoxum, 4To B LEXE MPEANOoaaraeTcs UCoJIb30BaHUE ABYX UCTOYHUKOB
1Iyma - 3JIEKTPOJIBUTaTeliel ¢ U3BECTHBIMU MOITHOCTSAMHU (KBT) m wactrotamu Bparte-
HHSI COOTBETCTBEHHO (MHMH?). M3BECTHBI TaKk)Ke PACCTOSHHE OT THX HMCTOYHHKOB
IymMa JI0 TPOU3BOJICTBEHHOTO pabodero mecta (M). Hac mHTEpecyeT oxkumaembii
YpPOBEHb IIIyMa Ha 3TOM paboyeM MecTe.



CHauaja pacCUMTHIBAIOT YPOBEHb 3BYKOBOW MOIIIHOCTHU Ly KaKIOTO UCTOYHU-
Ka [ryma:
Lv=10IgN+20Ign+K, (6)
rne N - HoMUHaIbHAS MOIITHOCTh AJIEKTPOABUTATENs, KBT;
N — 4acToTa BpaleHHs, MUH
K =5-8 n1bA - monpaBouHbIi KO3 HHUITHEHT.
3aTeM pPacCUMTHIBAIOT OXHUIAACMBIM YPOBEHb 3BYKa OT Ka)KJOTO HCTOYHUKA
nryma Ha pabodem Mecre:
L=Lm-20Igr-10IgQ, (7)
r7ie I - pacCTOSTHUE OT HCTOYHMKA ITyMa 10 pabovero mMecra, M;
() — TPOCTPAaHCTBEHHBIN Yroy W3IydeHus, () = 27, eciau HCTOYHHUK IIyma
HAXOJIUTCS Ha TIOJTY.
Ha mocnemnem sTame pacCUMTHIBAIOT CYMMapHBIN ypoBeHb IiymMa L, Ha pabo-
4eM MecTe:

L, =101g > 10°*" (8)

i-1
rJ1e M — YUCJI0 YYUTHIBAEMBIX HCTOYHUKOB IIIyMa.

Jns pacuera MPOKEKTOPHOTO OCBEIICHHUS HCHOJB3YEeTCS METOJl YAEIbHOMN
MOIIIHOCTH, TI0 KOTOPOMY YHCJIO TIPOXKEKTOPOB N OMpEesIeTCs Kak

n= (p-S)/P,=(mkES)/P,, 9)

rae p = MKE — ynensHas MomsocTs, B/Mm?;

S — mIoImAk OCBEIAEMOI TEPPUTOPHH, M,

P,— anekTpruyeckast MOITHOCTh JIAMITHI TIPOXKeKTOopa, BT;

M — K03 (HULIMEHT Nepexoa;

K — koad¢uiuent 3amaca, k=1,5;

E — ocBenieHHoOCTbD, JIK.

3Has YUCIO0 MPOKEKTOPOB M UX XAPAKTEPUCTUKH, U3 HOpMYIbI (9) MOKHO BHI-
Pa3HTh U PACCUUTATH OCBEIICHHOCTh TEPPUTOPHH.

Jloist pacueTa OCBEIICHHS TPOU3BOICTBCHHBIX TTOMEIIICHHUH MPUMEHSICTCS METO,T
Kod(puImeHTa UCMoOab30BaHMs CBETOBOTO MOTOKA, IO KOTOPOMY YHCIIO CBETHIIHHH-
kOB N Haxo[sIT MO BBIPAKEHUIO

N = ESkz/ndn, (10)
rjae E — Tpebyemasi OCBEIIEHHOCTh IO HOpMaM, JIK;

S — ocBemaeMas IIOMAAb, M2,

K — koaduiimeHT 3amaca 0CBEIIEHHOCTH, paBHbIi 1,15-1,8;

Z — K03(hUIMEHT HEPAaBHOMEPHOCTH OCBEIICHHOCTH (OTHOIICHUE CpPEIHEH
OCBEILEHHOCTU K MUHUMAaJIbHOM), paBHbIi 1,1-1,2;

N — KOJIUYCCTBO JaMII B CBETUJILHHKE;

@® — CBETOBOM MOTOK OJIHOM JIAMIIbI, JIM;
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N — K03 (HUIUEHT UCTIONb30BAHHS OCBETUTENIbHOM YCTAaHOBKH, TOJIA €AMHHULIBI.

3HauyeHHE CBETOBOroO MOTOKa jammbl @ Oepercd U3 TaOIMI] ANEKTPUUECKUX U
CBETOTEXHMYECKUX XapaKTEPUCTUK UCTOYHUKOB CBeTa. YHCIIO JamMI B CBETUJIbHUKE
OTIPE/EISAETCS TUIOM CBETUJIBHUKA M YKa3bIBa€TCsl B €ro 0003HAUEHHU. 3HAUCHUS
KOA(pPUIMEHTA HUCIIOJIIB30BAHUS 1| 3aBUCIT OT THUIIAa CBETUJIbHHKA, KO3(PPUIMEHTOB
OTpaXKE€HUsI BHYTPEHHHUX MOBEPXHOCTEN moMeleHus (moja, CTeH, NOTOJIKa) U OT UH-
JIeKca MOMEUICHUS, XapaKTEPU3YIOIIEro COOTHOLIEHUS I'€OMETPUYECKHUX PA3MEPOB
noMeleHus. 3HaueHus1 Kod(Q(HUIUMEHTOB OTPAXKEHU P JaHbI HUXKE B Tabuie 1.

Ta6muma 1 - lanHbie 110 KO3)PUIIUEHTY OTpaskeHUs

XapakTtep OTpakarole NOBEPXHOCTH Koaddunment
OTpaXeHUS

[ToOeneHHbIN OTOJIOK, TOOEIEHHBIE CTEHBI C OKHAMU, 3aKPhIThI- 0,7
MU O€JIBIMH IITOPAMHU
IToGeneHHbIe CTEHBI MPU HE3aBEIIEHHBIX OKHAX, MOOEICHHBIN T0- 0,5
TOJIOK B CBIPBIX TIOMEIICHUSX, YACTHIH OCTOHHBIN TTOTOJIOK
BeToHHBII MOTONOK B TPSA3HBIX MMOMEIICHUSAX, OCTOHHBIC CTEHBI C 0,3
OKHAaMH, CT€HBI, OKJIECHHBIE CBETJIBIMU 000SIMU
CTeHBI ¥ TTOTOJIKH B ITOMEIICHUAX C OOJIBIITNM KOJAYECTBOM TEM- 0,1
HOM TIBUIM, CIUIOIIHOE OCTEKJIeHHE Oe3 IITOP, KPaCHBIM HEOITY-
KaTYpPEHHBIM KUPIHY, CTEHBI ¢ TEMHBIMHU 0005IMHU

3Has 4MCI0 CBETWJIBHUKOB M UX XapakTepUCTHKU, U3 (opmyisl (10) MoxkHO
BBIPA3UTh U PACCUYNTATh OCBEUIEHHOCTh IOMELIEHUSI.

HopmupyemMbiM mapaMeTpoM 3JIEKTPOCTATUYECKUX IIOJIEH SIBIIAETCS HAamps-
KEHHOCTb dJIekTpocTtatudeckoro noiisg E, kB/m. [IpenenbHoe 3HaueHne 3TOM BeTUYu-
HBI Eqper = 60 kB/M nipu ycinoBuM npeObIBaHNs B 30HE BO3AEHCTBUS 10JIs1 He Oouee 1
yaca. B nuamazone HanpspkenHocted 20-60 kB/M ycTanaBnmBaeTcsl JOMYyCTUMOE
BpeMsi TpeObIBaHUS B TTOJIE 0€3 CPENICTB 3AIIUTHI tyon

t}lOl‘l = (Enpen / E(baKT)Z, 9 (11)
r1e Epaer — pakTHUECKas HapsHKEHHOCTD JIEKTPOCTATHUECKOT 0 1o, KB/M.

[Tpu HamnpsixkenHoctr MeHee 20 kB/M mpeObiBaHME TMepcoHania B 3JIEKTPOCTa-
TUYECKOM T10JI€ HE OTPAaHUYHUBAETCS.

HopmupyembpiM mapaMeTpoM 3JEKTPUYECKUX IMOJEW TOKOB IMPOMBIILICHHON
YacTOTHI SIBJISIETCS HAIPSKEHHOCTH 3JiekTpuyeckoro nois E, kB/m. Tlpu Hanpsixen-
HocTH 20 — 25kB/M Bpemst npeObIBaHUSI B 30HE BO3JeHCTBUA Mo He Oosee 10 mu-
HyT. B nuamnazone HanpsixkeHnoctet 5260 kB/M ycTtanaBnuBaeTcs 10MyCTUMOE BpeMst
npeObIBaHMsI B TIOJIE 0€3 CPENICTB 3AIUTHI tyon

tion = 50/ Egarr - 2, 4 (12)
11



r7i€ Egacr — pakTHUECcKas HANPsHKEHHOCTH 3JIEKTPOCTaTUYECKOro 1nosis, KB/m.
[Tpu HanpsixeHHOCTH MeHee 5 KB/M mpeObiBaHue mepcoHaia B AIEKTPUIECKOM
II0JIE HE OTPAaHUYNBACTCA.

2. IIpuMepsl BBIOJITHEHUS 3a1aHUI

3agaua 1. B nexe npeanosaraeTcsi HCHOJAb30BAHUE JIBYX UCTOYHUKOB IIyMa -
ANEKTPOABUTATENIEH MOITHOCTBIO 12 1 25 KBT ¢ yacToTON BpameHus COOTBETCTBEH-
HO 1800 u 1500 muul. PaccTossHHE OT ATHX MCTOYHHKOB 1rymMa Jio Mpou3BOJICTBEH-
HOTO paboyero MecTa COCTaBJsieT COOTBETCTBEHHO 1,5 u 2,5 M. [IpocTpaHcTBeHHBIN
YroJl W3IIy4eHHUs TPHUHATH 27, NonpaBouHblil ko3dduument 8 nbA. Omnpenenuts
0’KHJIa€MbIIl YPOBEHb IIIyMa Ha 3TOM pabodyeM MecCTe.

Hano: N; =12 xBt; N, =25 xBt; n;=1800 mun1l; n2=1500 mun?; Q = 2x;
ri=1,5 m; r,=2,5 m; K =5-8 nbA

Hairu: L,

Pemenne:

VYpoBeHb 3BYKOBOI MOIIHOCTHU Ly KaXK10ro MCTOYHHKA IIyMa:

Ly=10IgN+20Ign+ K

Ly =101g 12 + 20 Ig 1800 + 8=83,9 (nbA)

Ly =10 1g 25 + 20 Ig 1500 + 8=85,5 (nbA)

OxuaeMblil ypOBEHB 3ByKa OT KaXKJI0I0 UCTOYHUKA IITyMa Ha paboyeM MecTe:

L=Lu-20Igr-101gQ

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

L,=855-201g2,5-101g 6,28=69,6 (1bA)

CyMmMmapHbIil ypoBeHb iyMa L, Ha pabodeM MecTe:

L, =101g ) 10°*"-

=]

L, = 10lg (10%!724+1001096)=742 (nBA)

3apaua 2. TpebOyercs OLIEHUTHh OCBEIIEHHOCTh TEPPUTOPUU MPEATIPUSITHS, KO-
TOpasi MUCIOJIb3yeTCsl JJIsI CTOSIHKK aBTOTpaHcropta. HeoOxomumasi BeTudnMHaA OCBe-
menrocty 5 k. [Tnomans Teppuropuu 450 M2, 0Ha OCBEIIEHA TPEMS HPOKEKTOPAMHE
tumna [13C-35 ¢ mamnamu HakanmBaHus MomHOCTBIO 110 500 BT. KoaddummenT ne-
pexona npuHITH paBHbIM 0,3, KodddunreHT 3anaca paBHbIM 1,5.

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

Haiitn: E,

Pemenne:

Bocnonezyemcsa METOIOM YAEIbHOW MOIIHOCTH, 110 KOTOPOMY YMCJIO MPOKEK-
TOPOB N OMpeAEseTCs KakK

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

N3 ykazanHo# GhopMyJsibl TOTydaeM
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Ey = (n -Py) / (MKS)

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

dakTUYeCKOe 3HAYCHUE OCBELIEHHOCTH E4 OKa3anoch BbIIE HOPMATHBHOIO
3HA4YCHUS — S JIK.

3amaua 3. TpeOyercst OLICHUTH OCBEIICHHOCTh MPOU3BOJICTBEHHOTO MOMEIIIE-
HUs1, KOTOpoe ocBemaercs 20-10 IByXJIaMIIOBBIMU CBEeTHIIbHMKaMU Tuma [IBJIM c ra-
30pa3psAIHBIMU JIaMIIaMH €O CBETOBBIM MOTOKOM 3000 M. HopMatuBHast ocBelieH-
HOCTb YCTaHOBJIEHA IS TFIOCKOCTH HOPMUPOBaHUs Ha BbicoTe 0,8 M OT ypOBHS I0a.
Koaddumment 3anaca cocrapinser 1,5, koappuimeHT HEPaBHOMEPHOCTH OCBEILICHHUS
— 1,1. Beicota nomenienus 4 M, pazMepsl B miane 15x25, m. [lotonok, cTeHsl, momn
UMEIOT Kod(phuimeHTsl oTpaxenus coorsercreenHo 0,7, 0,5, 0,3.

Hano: k=15;z=11,n=2; A=15wm B =25 wm; ® = 3000 am, N = 20,
hy,=08m, H=4wm,p;=0,7;0,5; 0,3

Haiitu: Eg

Pemenue:

[IpumenuM meTon Ko3(ppuuueHTa UCIoIb30BaHU CBETOBOTO MOTOKA, MO KO-
TOPOMY YHCIIO CBETHIIBHUKOB N HaXOJST 1O BBIPAKEHUIO

N = ESkz/ndny

N3 ykazanHo# hopMyJibl TOJTydaeM

E¢4 = Nn®n/Skz

Paccuuraem vHAEKC mOMELLEHUS |

- AB

h(A+B)’

rae A =25wm, B=15M — qjavHa v mmmpuHa MoMenieHus;

h, — BeICOTa pa3MmelieHns CBETHIILHUKOB HaJ pACUETHOM MOBEPXHOCTHIO, OMpe-
nensieMast mo popmysie

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

B pacuere 0,8 M — BbIcOTa pacyeTHON MOBEPXHOCTH HAJ MOJIOM.

Wupaexc nomereHus | Oymer

i 25-15

3,2(25+14)

[To cBeTOTEXHUUECKOMY CIPaBOYHHUKY, B 3aBUCUMOCTU OT THIIa CBETHUJILHUKA,
KOO(PPUIIMEHTOB OTPAKECHHUSI TIOBEPXHOCTEH TMOMEILCHMS, HWHJEKCa IOMEIIECHUS
HaXouM KO3 (PUIIMEHT UCTIOIB30BaHUsI CBETOBOTrO nmoToka 1 = 0,64.

[Imomaap nomenieHus

S=AB=1525=375 (M

3aTeM HaxOJUM OCBEIIEHHOCTh MMOMEIIICHUS

Ey =20-2-3000-0,64/375-1,5-1,1 = 124 (1K)
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3. IlpakTrueckue 3alaHnust

3agaua 1. AxycTtuyeckasi 0OCTaHOBKA Ha pabodeM MecTe TOKaps CKJIaJbIBacT-
Cs MOJ BJIMSHUEM TPEX MCTOYHUKOB IIymMa, KOTOPBIE CO3JAIOT HAa paboyeM MecTe
YpOBHHU IIymMa cooTBeTcTBEHHO 75 nbA, 78 nbA, 79 abA. IlpeBslmaercs v 1npu
ATUX YCIOBHUSX MPEAENBbHO AOMYCTUMBIM YpOBEHb LIyma, €CIW Ja, TO Ha CKOJIBKO
nbA?

3agaua 2. Akycrhueckass 0OCTaHOBKAa Ha pabO4YeM MECTE CKIIaJbIBAETCS O]
BIIMSIHUEM HECKOJIBKUX PABHOTPOMKHX MCTOYHUKOB 3BYKa, KaXKIbIA U3 KOTOPBIX CO-
3laeT Ha paboueM MecTe YpoBeHb Iyma, paBHbId 75 nbA. CyMMapHbI ypOBEHb
nrymMa Ha paboyeM MecTe OT BCeX HCTOYHUKOB cocTaBisieT 82 nbA. Omnpenenure
YHUCJIO UCTOYHUKOB 3BYKA.

3agaya 3. B mpou3BOICTBEHHOM MOMEIIEHUH UMEIOTCS J1Ba UCTOYHHKA 3BYKa
C YpOBHAMH 3BYKOBOW MoiHOocTH 105 nBA, pa3MelieHHble HA pacCTOSIHUU 4 M OT
pabouero mMecTta, u jJiBa uctounuka ¢ yposasmu 100 nbA, pa3mernieHHbie Ha paccTosi-
HUU 3 M OT pabouero mecta. Bce MCTOUHMKH ITyMa pa3MelleHbl Ha MoJy. BiausHuem
MOTJIOIIEHHSI M OTPaKEHUs 3ByKa JoIyckaeTcsl npeHeOpeusb. IIpeBpimaercs mu mpe-
JIEBHO JOMYCTUMBIN YPOBEHB 3ByKa Ha 3TOM paboyem mecTe?

3agaua 4. Mmeercss MCTOYHMK 3ByKa C YpPOBHEM 3BYKOBOM MOIIHOCTH
Ly =110 nbA. Ha kakom paccTosiHUM OT HETO YPOBEHB IIIyMa COCTaBUT 65 1bA?

3agaua 5. Paccuuraiite ypoBE€Hb IIyMa OT aCMHXPOHHOTO 3JICKTPOJABUIATEIS
MOIIHOCTBIO 45 kBT 1 yacroToii Bpamenust 1200 00/MUH Ha pacCTOSIHUM 2 M OT JIBH-
raTensl.

VYkazanue: 1) npuOIuKeHHYIO OIEHKY YPOBHSA IIyMa L cepuifHbIX dieKTpuye-
CKHMX MaIlINH 3alUIIEHHOTO WK 00/1yBaeMOro UCIOIHEHHUsT MOIHOCTRIO (1-100) kBT
Ha yaaneHuu 0,5 M MOKHO TIOJTYYUTh 10 (hopMyIie

L =10lgN+20lgn+ AL,

rae N — MOIIIHOCTh MaIiuHbI, KBT;

N — YUCJI0 00OPOTOB B MUHYTY;

AL — nomnpaBka, paBHas (8-10)n1bA;

2) ucnionp3yite Gpopmynasl L = 10|g(|/ IO), I=W/ (275 rz), rae | — uareHcus-
HOCTB 3ByKa, BT/M?; |y — moporosoe 3HadeHHe MHTEHCUBHOCTH, paBHoe 10712 Br/m?,
W — akycTrudeckass MOIITHOCTh HCTOYHHKA, BT.

3agaya 6. B uccienyemoii paboueli 30He yCTaHOBJIEHBI TPU UCTOYHHUKA ITyMa,
KOTOpBIE CO3/1al0T Ha pabodyem Mecte ypoBHH 3ByKa 97 nbA, 97 nbA u 100 1bA. Ha
CKOJIBKO TBA HE0OXO0AMMO CHU3HUTH YPOBEHbB IITyMa Ha JaHHOM paboueM mecte?

3amaya 7. OOecrnieunBaeTcsl M HOPMAaTHUBHAs OCBEIICHHOCTh MPOMBICIOBOM
naxyObl MPHU CICAYIONIMX MCXOIHBIX JAaHHBIX: KOJUYECTBO MPOXKEKTOPOB — S, ILIO-
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mwane nanyosl — 150 M2, 2IeKTpuYecKas MOIIHOCTD JIaMIIbl IpoxkekTopa — 500 Br,
kod(durment 3anaca — 1,5, koapdurnuent nepexoma — 0,25.

3agaya 8. OueHUTh OCBEIIEHHOCTh MPOU3BOICTBEHHOTO TOMEIICHHS, KOTOPOE
ocBemntaercs 20-10 IByXJIaMIIOBbIMU cBeTUIbHUKamu Tuna [IBJIM ¢ razopazpsaHsiMu
JaMIIaMU CO CBETOBBIM MOTOKOM 2850 M. HopmaTuBHas OCBEIIEHHOCTh YCTaHOBJIE-
Ha JUJIs THIOCKOCTH HOpMHUpOBaHUs Ha BbicoTe 0,8 M oT ypoBHs mona. Koaddumment
3amaca coctaisier 1,5, koaddunueHT HepaBHOMEpHOCTH ocBemeHus — 1,1. Bricota
nomenieHus 4 M, pasmepsl B ruiane 20x25, M. [1oTonok, cTeHsl, moja uMerT Kodhdu-
IIUEHTHI OTpakeHus cootBeTcTBEeHHO 0,7, 0,5, 0,3.

3apaua 9. HanpspkeHHOCTD AJIEKTPOCTATUYECKOTO TMOJI MMOCTOSIHHOTO TOKa Ha
paboueM mecte coctaBiisieT 35 kB/M. KakoBa npu 3ToM fonmycTuMasi poa0JKUTEb-
HOCTb pa0OTBHI B TAKOM I10JI€ O€3 CPEeACTB 3alIUThI?

3apaua 10. HampsokeHHOCTD 3JIEKTPUYECKOTO TMOJISI TOKA MPOMBIIIIIEHHON Ya-
CTOTHI Ha paboueM mecte cocrasisger 17 kB/m. KakoBa npu 3Tom nomyctumast npo-
JIOJHKUTETHFHOCTD PAa0OTHI B TAKOM I10JI€ O€3 CPEICTB 3aIHUTHI?

4. TecTr! s CaMOKOHTPOJIA
1. Kakne nokasarenn HOpMUPYIOTCA ISl HOCTOSIHHOTO Iyma?

a) 103a [IyMa U YPOBHU 3BYKOBOTO JIaBJICHUS B OKTaBHBIX [10JIOCaX 4acTOT

0) SKBUBAJICHTHBIN YPOBEHb 3BYKA U J103a IIIyMa

B) YPOBEHb 3ByKa U SKBHBAJICHTHBIN YPOBEHb 3BYKa

I') YPOBHH 3BYKOBOT'O JJaBJICHUS B OKTABHBIX [10JIOCAX YacCTOT U YPOBEHb 3BYyKa

1) YPOBEHB 3BYyKa U J103a IITyma
2. B xakux equHUIAX U3MEpseTCs KOHICHTPAIUsI BPEIHBIX XUMUYECKUX BEIICCTB B
BO3/1yxe paboueit 30HbI?

a) mr/om®

0) r/em®

B) Mr/m*

r) /™

1) mr/cm®
3. OnacHblil TPOU3BOACTBEHHBIN (AKTOp — 3TO (PaKTOp, BO3ACHCTBUE KOTOPOTO MPH-
BOJMT K...

a) 3a00JIEBaHUIO

0) CHIDKEHUIO pabOTOCTIOCOOHOCTH

B) TpaBMe

r) 3a00JI€BaHUIO U TPAaBME

1) CHHDKEHHIO PaOOTOCITIOCOOHOCTH M TPaBME
4. Bpenusiiif mpou3BOACTBEHHBIN (HaKTOp — 3TO (PaKTop, BO3JACHCTBHUE KOTOPOTO MPH-
BOJIMT K

a) 3a00JICBAaHUIO
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0) CHIKEHHUIO pabOTOCITOCOOHOCTH

B) TpaBME

I) 3a00JI€BaHUIO U TPABME

1) CHHKEHUIO PabOTOCIIOCOOHOCTH U TpaBMeE
5. HopmupyeMbiMu napameTpaMu 3J€KTPUYECKOTO MOJII TOKOB MPOMBIIIUIEHHON Ya-
CTOTHI SIBIISTFOTCHL. ...

a) HaMPsHKEHHOCTH AJIEKTPUUYECKOTO TOJIs, BpeMsl MpeObIBaHUS B HEM

0) HaINPsKEHHOCTh JEKTPUUYECKOTO TOJIS

B) HANPsHDKEHHOCTD 3JIEKTPOMATrHUTHOTO TOJIS

I') HalPSYKEHHOCTH 3JIEKTPOMArHUTHOTO TOJIs1, BpeMsl IPeObIBaHUS B HEM

1) HAMPSOKEHHOCTD JIEKTPHYECKOTO M 3JIEKTPOMArHUTHOTO TTOJICH

9. HopMmupyeMbIMu TapaMeTpaMi MUKPOKIIIMATA SIBIISTFOTCS. . .

a) TemIeparypa Bo3/1yxa, CKOPOCTb JBM)KCHHS BO3/1yXa, OTHOCUTEIbHAS BIIaXK-
HOCTh BO3/yXa, aTMOC(epHOe JaBJICHHE

0) TemriepaTypa BO3/1yxa, CKOPOCTb JABUKEHHUS BO3/lyXa, OTHOCUTEIbHAS BIaXK-
HOCTh BO3/yXa, aTMOC(EPHOE JaBICHUE, HHTCHCHBHOCTH TEILIOBOTO O0TydeHUS

B) TeMIlepaTypa BO31yxa, CKOPOCTh ABUKEHUS BO3IyXa, OTHOCUTEIbHAS BIIaXK-
HOCTh BO3/yXa

') TEMIEpaTypa BO3/lyXa, CKOPOCTb JIBHXKEHHS BO3/lyXa, OTHOCUTEJIbHAS BIIaX-
HOCTh BO3/yXa, MHTEHCUBHOCTH TEIJIOBOTO OOTYICHUS

1) TeMIepaTrypa BO3IyXa, CKOPOCTh IBWIKEHHUS BO3AyXa, MHTEHCHBHOCTH TETI-
JIOBOTO OOTy4YeHUs

10. HopmupyembiMu napaMeTpaMy OCBEIICHUS SIBIISIOTCS. . .

a) OCBEIICHHOCTh U KO3(P(UIIMEHT €CTECTBEHHON OCBEIEHHOCTH

0) K03 (HUIIMEHT €CTECTBEHHON OCBEIIEHHOCTU U KOA(PIUIIMEHT HEpaBHOMED-
HOCTH OCBEIIICHHUS

B) OCBEIIICHHOCTh M KOO (PHUITMEHT HEPABHOMEPHOCTH OCBEIIICHUS

I') OCBEIICHHOCTD ¥ KOA(DPHUITUCHTHI OTPAXKEHUS TIOBEPXHOCTEH ITOMEIIICHHS

1) KO3 PUIIMEHT HEPAaBHOMEPHOCTH OCBEILIEHUS U KO3(PPUIMEHTHI OTpaXKeHUs
ITOBEPXHOCTEN IMOMEIICHUS
6. MeToJ1, ¢ MOMOIIBIO KOTOPOTO (haKTHYECKUE 3HAUCHUS OTACHBIX M BPEIHBIX MPO-
M3BOJICTBEHHBIX (DAKTOPOB TMOIYYAIOT IMyTEM HM3MEPEHHUIl C TMOMOIIBI0 MPUOOPOB,
Ha3bIBACTCH. ..

a) pacueTHbBIN

0) UHCTPYMEHTAIbHBIN

B) aHAJIMTUYECKUN

') BECOBOI

1) rpadudecKuit
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IIpakTuyeckoe 3ansitue 4, 5

Tema: IIpuHUMIIBI, METOABI U CPeACTBA O0ecnevyeHUus1 0e30IaCHOCTH pogeccuo-
HAJILHOM eATEJBLHOCTH: JICKTPO0e30I1aCHOCTD

Heab: oBiageHne yMEHUAMU, METOIAMU pacyeTa TEXHUYECKUX CPEICTB obecrieye-
HUS DJIEKTPOOE30MaCHOCTH

®opma npoBeAeHNs 3AHATHA — YIIPAKHEHUS

1. Meroanueckne peKOMEHAINH 110 BBIMIOJTHEHUIO 3a/1aHUH

J1J1s TOITOTOBKH K PELICHUIO 3a/1ad peKOMEHIyeTcst u3yuuTth [1, c. 73-87; 2, c.
74-86].

Pacyer o0rero conmpoTHUBIIEHUSI PACTEKAHUIO TOKA C 3a3EMJISIOIIETO yCTPOMi-
ctBa (3Y) mpoBOAST B CIEAYIONICH MOCIEI0BATEILHOCTH.

1. OnpenensitoT CONPOTUBIIEHUE PACTEKAHUIO TOKA C OJUHOYHOIO 3a3eMJIUTE-

TS
Roi= P In2—IT+1Inﬂ , (13)
2nl, d 2 4t-1,

riae |, d — nmuHa u quamerp TpyObI, M;

t — paccTositHue OT CepeAMHBI TPYOBI 10 TOBEPXHOCTHU T'PYHTA, M;

p — pAacUETHOE YJIEIIbHOE COMPOTUBIICHHE T'PYHTA B MECTE 3aJ0KEHUS 3Y,
OM M.

2. OnpenensioT CONMPOTUBIICHUE PACTEKaHUIO Toka Ry ¢ coenUHUTENBHON MO-
JIOCBI:

p 21
Ry=---In— (14)
24, b-H,"

rae |, = (n - 1)a — qyuHa coeTMHUTETBHOM MOJIOCH;

b — mmprHA TOPU30HTATIBHON COCTUHUTEIILHOM MOJIOCHI, M;

H, — paccTosiHue 0T MOBEPXHOCTH 3€MJIU JI0 COCAMHUTEIHLHOMN MOJIOCHI;

N — 4ucno TpyOUYaThIX 3a3EeMIIUTEICH;

a — pacCTOSIHUE MEXKIY 3a3€MIIUTEISIMU, M.

3. O01ee conmpoTUBIICHUE PACTEKAaHUIO TOKa Rygy; ¢ 3VY:

Ro6m = Sos n (15)

Rog'“n"'Rn'nB'n’

rae M, — Kod)@PUIMEHT UCHOJIb30BAaHUSI TOPU3OHTAIBLHON COEIUHUTEIHLHOM
T1OJIOCHI,

N — KO3(PPUIUEHT UCTIOTB30BaHUS BEPTUKATIBHBIX 3a3EMIITUTEIICH.

Ecnu 3azemnuTens BBINOJHEH B BHUJIE TOPU3OHTAIBHOW IPSAMOYTOJIBHOU pe-
LWIETKH, TO CONPOTUBIICHUE PACTEKAHUIO TOKA C TAKOTO 3a3€MJIMTENS PACCUUTHIBACTCS
o gopmyre
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R=_7P Inﬁ+m 16
2nl, td ’ (16)

r7Ic M — KOHCTPYKTUBHBIN KOA((HUIIMECHT, ONIPEIeIIeMbIN 10 HIKECIICTYFOIICH
Tabnuiie 2.

Ta6muma 2 — K onpenenenuto 3HaueHni koaguimenta m

Koncrpykuus 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

Jlnst obecrniedeHnst HaJieKHOTO cpadaThIBaHUS 3aHYJIEHUS HEOOXOAUMO BBITIOJ-
HEHUE yCIIOBUS

rae |, — HoMUHanpHasE CUila TOKa YCTAHOBJIEHHOTO TUIABKOTO MPEIOXPaHUTENsS
(BCcTaBKHM MMOJyaBTOMATa). A;

l; — cHJ1a TOKa KOPOTKOTO 3aMbIKaHUS, A;

K — koadgdunmenT 6e3omacHOCTH (7151 MPEIOXPAHUTENS paBeH 3, JJIs MOJTyaB-
ToMata paBeH 1,2 — 1,4).

UT0oOBI MPOBEPUTH BHITIOJHEHUE YKA3aHHOTO YCJIOBHS CHaYalla pacCUUTHIBAIOT
aKTUBHOE COMPOTHUBIICHUE (Da3HOTO M HYJIEBOTO IIPOBOJIOB 10 (hopmyIie

r= p?'l, (18)

TJIE P — YAENBHOE CONPOTHBIIEHHE PoBoaa, OM-M/MM?;
| — nmuHa mpoBoaa, M;
S — mIomaak ceYeH s IPOBOIA, MM2,
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3aTeM pacCUUTHIBAIOT CUITY TOKAa KOPOTKOTO 3aMbIKaHUS U IIPOBEPSIIOT BBIOJI-

Henue ycnoBus (17)
Up
ry+T,

(19)

IK3 =

rie Uy — pasnoe Hanpspkennu, B;
T — KTUBHOE CONPOTHUBIICHHUE (ha3HOTO NpoBoja, OM;
7,, — aKTUBHOE COINPOTHUBIICHUE HYJIEBOrO MpoBoa, OM.

2. [Ipumepsl BBITIOTHEHUS 3aJaHUN

3apaua 1. PaccuutaTh 0011ee CONPOTUBIICHNE PACTEKAHUIO TOKA C 3a3€MJISIO-
mero ycrpoicrsa (3Y) nuraromero TpancpopmaTopa npu CIeAyoUMX TEXHUIECKIX
XapakTepucTukax 3Y: 3a3eMIIMTENIM BEPTUKaJIbHbIE TpyOUaThie, pa3MELIEHbl B P,
mHa Tpyo 3,5 M, quametp tpyo 0,05 M, paccTosiHre MEXITY 3a3eMIIUTENIIMH 3,6 M,
YUCIIO TPyOUaThIX 3a3eMJIUTeNel 6, IMUPUHA TOPU3OHTAIBHOM COEIMHUTENIBHON MO-
nocsl 0,05 M, pacyeTHOE YIEIbHOE CONPOTUBIIEHUE I'PyHTa B MECTE 3aJI0kKeHUs 3Y
90 Om:M, paccTosiHue OT cepeArHbl TPYObl 0 MOBEpXHOCTH TpyHTa 2,55 M. Koad-
(PUIMEHT KCIONb30BAaHUS TOPU30HTAIIBHON COETMHUTENBbHOM N0JI0Ck paBeH 0,72, Ko-
3¢ (ULMEHT UCTIONb30BaHMsI BEPTUKAIBHBIX 3a3eMinTenelt paseH 0,65.

Hano: I, =35m;d=0,05m;a=3,6 M;nN=6;0b=0,05M p=90 Omwm; t=
2,55 m; m, =0,72; n,=0,65

Haiitu: R,

Pemenmne:
1. ConpoTuBieHNE pACTEKAHUIO TOKA C OIMHOYHOTO 3a3EMJIIUTEIS:
2l 1. 4t+1
P In—=+=1In T

R = AR
““onl | d 2 4t-I
90 235 , 1, 4255+35)
Roo = 2:3,14'3,5 (ln 0,05 T Eln 4-2,55—3,5) = 21,7 (Om)

2. ConpoTHBJICHUE pacTEKaHUIO TOKa R ¢ COeTMHUTEIIHHOM MOJIOCHI:

2
R, = i In 2l,
24 b-H,
JnmHa coenuHUTeNbHOM mosockl: |n = (N - 1)a=18 (m)
90 2:182

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

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

R Ros'Rn
o6m, RogMn+RpMen
21,777
R = — = 3,67 (Om
00w T 51 7.0,72+7,7-0,656 67 (Om)

3agaua 2. OnpenenuTh CONPOTUBICHUE PACTEKAHUIO TOKA C 3a3€MJIUTENS B
BUJIE TOPU3OHTAIBHON MPSMOYTOJIBHON PEIIETKH, MOTpy>KeHHON Ha rinyouny 1,0 m.
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Pemerka pazmepom 2x4 M BBIIIOJIHEHA U3 IPYTKOBOM cTanu AuameTpoM 1,6 cm, duc-
JIO AYEEK B PEUIETKE — YETBIPE, pa3MepPhl STUECUKU |1X2 M. YIEIbHOE BIEKTPUUYECKOE
conportusieHue 3emin 80 OM'm.

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

Haiitn: R

Pemenne:

Haxomum cymMMapHy UIMHY TPOBOJHUKOB W3 TPYTKOBOW cramu | =
3:4+3-2=18 m.

Conpotusiienue R pacTekaHuio Toka ¢ paccMaTpyuBaeMoOro 3a3eMIJIMTENs OIpe-
JEJSIIOT 10 popMyIie

R=—P |In E +m
2l td

Jlnis penraemMoii 3a1a4u OTHOIIICHHE CTOPOH PElIeTKH paBHO ABYM (/b = 4/2 =
2), pelieTka COCTOUT U3 YEThIPEX SUEEK, I0ATOMY KOHCTPYKTUBHBIA KOA((ULIUEHT M
= 5,44 (no tabnuiie 2). [TosTomy nonxydaem

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

3amaya 3. [IpoBepuTh IIABKYIO BCTABKY B YETHIPEXIPOBOJHON CETH JIUHOMN
300 M; mwromans cedeHus (HasHOTO MPOBOAA 25 MM?, HYIEBOro mpoBoaa — 16 Mm?,
NPOBOJA ANOMHUHMEBBIE C yaeabHbIM compotusienneM 0,0295 Om-m/mm?. Homu-
HaJIbHasl CHJIa TOKA YCTAHOBJIEHHOTO IIJIaBKOTO mpefgoxpanureiisa 60A.

HMano: | =300 m; Sy = 25 Mm% S, = 16 mm?%; p = 80 OmMm; |, = 60A

HaiiTn: cpabortaer HajexKHO 3aHyeHuE?

+5,44 =10,9 Om,

Pemenmne:
Haxoaum akTHBHOE COMPOTHUBICHUE (PA3HOTO M HYJIEBOI'O IPOBOJIOB 1O (op-
MyJie

r=2

S

0,0295-300
T'cb = T = 0,35 (OM)
= 0,0232-300 _ 0'55 (OM)

PaccunThiBaeM BeTUYHHY CHJIBI TOKA KOPOTKOTO 3aMbIKaHus 110 hopmyrie (19)
220

[, =———(A

K3 0,35+0,55 (A)

[IpoBepsiem BbinosiHeHHE ycaoBus (17). IlockoabKy MCIONB3YETCS MOITYaBTO-
Mar ¢ TUIaBKO# BcTaBKoM TO K = 3
60<244/3 — BepHO

3HauuT, 3aHyJIeHHE CPadOTAET HAJAEIKHO.
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3. IlpakTuueckue 3aiaHust

3agaua 1. PaccuutaTh 0011€€ CONPOTUBIIEHUE PACTEKAHUIO TOKA C 3a3€MJISIO-
miero yctpoiictBa (3Y) muraromero Tpanchopmaropa npHu JMHEHWHOM HaIpsHKEHUU
380 B u crnenyromux TEXHUYECKUX XapakTepUCTUKax 3Y: 3a3eMIIMTENN BEPTUKAIIb-
Hble TpyOuaThle, pa3MelleHbl B psij, ainHa TpyO 3,5 M, auamerp tpyo 0,05 M, pac-
CTOSIHAE MEX]y 3a3eMJIMTENSIMU 3,6 M, YHCIIO TPYOUAThIX 3a3eMIIMTENeH 6, MIHpUHA
TOPU30HTAIBHON coequHUTENbHON noJockl 0,05 M, pacueTHOE yAENbHOE CONPOTHUB-
JeHue rpyHra B mecte 3aioxenusd 3Y 90 OM-M, paccTOssHHE OT MOBEPXHOCTH 3€MJTU
1o coequHuTenpHOM nosocskl 0,8 M. KoadduuueHT ncnonb3oBaHus TOpU30HTAIBHON
COEMHUTENBHOM Mosiockl paBeH (0,78, KO3 PUIIMEHT UCTIONB30BAaHUS BEPTUKATBHBIX
3azemuintesie pased 0,68. Y osnerBopsieT au aaHHoe 3Y TpeboBaHUSIM 0€30MacHO-
cTH?

3agava 2. OueHuTh ONaCHOCTh NMPUKOCHOBEHUS YEJIOBEKAa K OJHOMY U3 IIPO-
BOJIOB Tpex(}a3HOM ceTH ¢ 3a3eMiIeHHOM HelTpanbto. dDa3Hoe HanpspkeHue B cetu Uy
= 220 B, HeKOHTpoIMpyeMbI€ CONPOTUBIIEHUS (00YBH, I0JIA), @ TAKXKE COMPOTHUBIIE-
HUE TPOBOJA, MPU pacuyeTe He y4UuTbiBaTh. CONPOTHBICHHE 3a3€MJICHUS HEUTpaIH
nuTaromero Tpancopmaropa cocrasisger 4 OM.

[Tpumeuanue: cuia Toka ly, KOTOPBIM MOXKET MIPONUTHU YEPE3 TEJIO YETOBEKA

U
— 0
L, = %?q+R3+R06+RH+RHp)’ (20)

rre Ry, Rs, Ros, Ri, Rup — CONpoTHBIEHNS] COOTBETCTBEHHO Y€JIOBEKA, 3a3eMJle-
HUs, 00YBH, T10J1a, TPOBO/A.

C yuerom ycnoBuil 3a1auu - Ry 1 Ry — HE yUUTBIBatoTCS, T.K. HE MOTYT OBITh
IPOKOHTPOJIMPOBAHBL, a Ry, HEe yunuThIBaeTCs 1Mo npuyrHe Manoctu. ConpoTUBICHUS
Tena yenoBeka coctapisgeT 1000 Om.

3amaya 3. OUEHUTHh OMACHOCTh MPUKOCHOBEHHUS YEJIOBEKAa K MPOBOAY TpEX-
¢aznoii cetu ¢ HanpsbkeHrueMm Ug = 220 B npu yciaoBuM, 4TO CONPOTHUBIIEHUE 00YBU U
nosia B coBokynHocTu coctaBisieT 80000 OM, a conpoTUBIIEHUE 3a3€MIICHUSI HENTpa-
U muTaromero Tpancdopmaropa coctaBisier 4 Owma. ComnpotuBieHuem (Ha3HOTO
IPOBO/Ia MPEHEOPEYb.

3apaua 4. PaccuuraiiTe CONpOTUBIECHUE PACTEKAHUIO TOKA C 3a3€MIIMTEINS B

BUJIC TOPU3OHTAILHOTO MPSAMOYTOJIBHUKA C pazMepaMu 1,5%X2 M, MOrpyXKEeHHOTO Ha
rryouny 1,5 m. Jlyis M3roToBiieHUs 3a3e€MIIMTEINS MCIOJIb30BaHa IMPYTKOBAs CTallb
nrameTpoM 20 MM. Y IeJIbHOE 3JEKTPUYECKOE COMpOoTUBIIeHUE TpyHTa 90 OM M.

3agaua 5. [IpoBepuTh TUIaBKYIO BCTaBKY B YETBIPEXIPOBOAHOW CETH JJIMHOMN
350 m; momans cedenus (asHOro MPoBOjAA 25 MMZ, HyJIeBOro mposoaa — 16 Mm?,
IpOBOJa ATIOMHMHMEBEIE C yAeNbHBIM comporusieHneM 0,0295 Om-m/mm?. Homu-
HaJbHAs CUJIa TOKA YCTAHOBJICHHOTO IJIABKOTO Mpenoxpanutens 70A.
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3agaya 6. Onpenenure TpeOyemMoe CONPOTUBICHNE PACTEKAHHUIO TOKA C 3a3€M-
JSIOUIETO YCTPOMCTBA HEHTpaiM MHUTAOIIEro TpaHcdopmaropa mpu MexTydazHoMm
Hanpsbkenuu 380 B u yaenasHOM conpotuBieHnd rpyHta 150 OM M.

3amaya 7. DnekTpoycTaHOBKA BKJIIOUEHA B ceTh HampspkeHueM o 1000 B ¢
M30JIMPOBAHHOW HEUTpPaNbIO, YJIEJIbHOE conpoTuBieHue rpyHta — 600 Om M. KakoBo
TpeOdyeMoe COINPOTHBICHHE PACTEKAHUIO TOKA C 3a3€MJIIOIIET0 YCTPOKCTBA AJIEKT-
POYCTaHOBKH?

3agaua 8. OnpenenuTs CONPOTUBIECHUE PACTEKAHHUIO TOKA C 3a3€MIIMTENS B
BUJIC TOPU3OHTAIBHON MPSIMOYTOJILHOM PEIIETKH, MOrpyKeHHoW Ha riyouny t = 1,0
M. PemieTka pasmMepom 2x4 M BBINOJIHEHA M3 MPYTKOBOM cranu mquamerpom d = 1,6
CM, YHCJIO STYEEK B PELIETKE — YETBIPE, pa3Mephl AUeku 1 X2 M. Y menpHOE 3IIeKTpH-
YECKOE cONpoTuBIIeHHE 3eMi p = 80 Om M.

Yka3zaHus:

1. Haxoaum cyMMapHYyrO JUIMHY TIPOBOJHUKOB U3 TIPYTKOBOM cTaiy |

2. ComnpotuBieHre R pactekaHuio TOka ¢ paccMaTpUBAeMOro 3a3€MIIUTENS
OTpeNeIIsIIoT 1o hopmyJie

2
R= P In=+m
2n | td ’

T

r7ie M — KOHCTPYKTHUBHBIA KOAPDUIIMEHT, OIpeessieMblil 1o Tabmuie 2.
3amaya 9. KakoBo Oynmer oOmiee CONPOTHUBJICHUE PACTEKAHUIO TOKa C

3a3eMJISIFOIIETO YCTPOMCTBA, cocTosero u3 10 BepTUKaIbHBIX TPYO C CONMPOTHUBIIE-
HUEM PaCTEKaHUIO TOKA KXo u3 HUX 35 OM U TOPU30HTAIBHOMN 3ariTy0JIeHHOM CO-
€AMHUTEIBHON TIOJIOCHI C CONPOTUBIICHHEM pacTekanuio Toka 25 Om. Koadduinmen-
Thl UCTIOJIB30BAHUS JIJIS1 TPYO U MOJIOCHI COCTABIISIIOT cooTBeTCTBEHHO 0,65 1 0,80.

3amaya 10. B pribogoObiBaroiell OpraHu3alui UCIOJIb3YETCS DJICKTPOJIO-
BUJIBHOE YCTPOMCTBO, YCTAHOBJIEHHOE HA IJIABCPEACTBE M Tpedyrollee 3a3eMJICHUS.
JlommycTuMoe CONpPOTHBIICHHE PACTEKAHHUIO TOKa C 3a3eMiieHUus Ry, = 10 Om. Ormpe-
JEIUTh JUIMHY U IIUPUHY METAJUIMYECKOMN MIACTUHBI, KOTOPYIO MOKHO MCIIOJIb30BATh
JUTSL LIeJIed 3a3eMIJICHHUs, OIYCTUB €€ ¢ OopTa IUIaBCPECTBA HAa JTHO BoJOeMa. Y Ieib-
HOE conmpoTuBieHuEe p BoAbl paBHO 20 OM-M. OTHOIIIEHHE IJIUHBI K IIUPUHE 3a3EM-
JSIOIIEH TIIACTUHBI IPUMUTE PaBHBIM 1,2.

VYkazanue: ucnonb3ynre Gopmyiy

riae Ry, — conpoTuBieHne pacTeKaHUIO TOKa ¢ TIacTUHBI, OM;
au b — mrHa ¥ MIUMpUHA MJIACTHUHBIL.
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4. Bonpocsl j1s1 CAMOKOHTPOJIS

1. KakoBo onpeesieHre TEPMUHA «JIEKTPOOE30NMaCHOCTH ?

2. HazoBuTe nmpu3Haku 0co00i 0MacHOCTH MOPakKeHUs TOKOM?

3. Uto Takoe 3ammTHOE 3a3emieHue u korga OOH npumensercs?

4. KakoB MopsiIoK pacyeTa 3alIMTHOTO 3a3eMJICHUs?

5. Kak onpezensiercst CONpOTUBIEHUE PACTEKAHUIO TOKA C 3a3€MJIUTENS B BUAE
TOPU30HTAIBLHON MPSIMOYTOIBHON PELIETKHU ?

6. Uto Takoe 3aHyJIeHHE U KOTJja OHO IPUMEHSIETCs?

7. Kak BeIMIOJIHSIETCS 3aHYJIeHUE?

8. Ilpu BBITIOJIHEHUH KAKOTO YCJIOBHS 3aHyJIeHHE cpaboTaeT ObICTPO U HAICK-
HO?

IIpakTnueckoe 3ansarue 6, 7

Tema: IlpuHuMNBI, METOABI M CPeCTBA O0ecnevyeHUs1 0e30MaCHOCTH Npodeccuo-
HAJILHOM 1eiTeJIbHOCTH: 00pb0a ¢ IIyMOM, IPOU3BOJICTBEHHOE OCBellleHre
Hean: oBnajeHue yMEHHMSIMH, METOJAMH pacueTa MEPONPUSITHH MO 00ECIEeUCHUIO
IyMOO€30MaCHOCTH, pacyeTa MPOU3BOJICTBEHHOIO OCBELICHUS

dopMa NpoBeICHUSA 3AHATHS — YIIPAKHECHUS

1. Meroanueckrne peKOMEHAAINH MO BBIITOJTHEHHIO 3aJaHHUI

JI71s1 TOATOTOBKY K PEILLIEHUIO 3a]1a4 pekoMeHayercs uzyuuts [1, c. 101-111; c.
124-136; 2, c. 8-41, ¢.45-97].

Ymenbuienue myma AL, 3a c4eT 3ByKONOTIIONIEHUS (B 30HE OTPAXKEHHOTO 3BY-
Ka) OpPUEHTUPOBOYHO MOKHO OIICHUTH MO (hopmyJie

AL, =10 1+AA—A | 21)

1

rae A; = aS; - S5KBUBAJICHTHAS ILJIOIIA/(b 3BYKOIIOTJIOIICHHUS B IMOMECIICHHS JI0
NPUMEHEHHUS CIECHHUAIbHBIX CPEICTB 3BYKOIOTJIOMICHUS (OOJUIIOBKH, INTYYHBIX IO-
TJIOTHTENEH), M2

o — cpemHul KOd((OUIMEHT 3BYKOIOTJIOMICHHUS OTPKIAIONINX MOBEPXHOCTEH
IMOMEILEHUs OOIIeH UIOMAAbI0 Sy;

AA — nobaBouyHasi DSKBUBAJICHTHAs IUIOMIAJb 3BYKOIOIJIONICHHS, 00pa3ye-

Mas 06J'IHLIOBKOI>1 N ITYYHBIMU MMOTJIOTHUTCIIAMMU, M2.

AA = a06nso6n + ALUTH, (22)
TJI€E Ology — KOOPQUIMEHT 3BYKOIOTIONIEHHS OOUIIOBKH;

So6x — TUTOIATH OOTUIIOBKH, M;
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Ay — OKBUBAJICHTHAS IJIOLIA/1b 3BYKOMOIJIOIEHUSI OJHOTO MITYYHOTO MOTJIO-
THTENS, M

I - YHCJIO IITYYHBIX MOTJIOTUTENCH.

B kayecTBe Cpe[ICTB CHM)KEHUS IIIyMa Ha IyTH €r0 paclpocTpaHeHHus Hauboee
3¢ dEKTUBHBI 3BYKOH30IUPYIONIUE TPErpaabl (CTEHBI, 3ByKOU30JIUPYIOUIHE 000I0UKH
BOKPYT' MAlllMH, 3KpaHbl, 3BYKOM30JUPYIOIIHE 000JI0UYKH BOKPYT pabodyero mecra —
3BYKOM30JIMPYIOUIME KaOWHBI U MOCTHI yrpasiieHus). O 3ByKOU30JIUPYIOLIEH C1oco0-
HOCTH Tperpan cyasaT no BeanuuHe R (B nb), koTopas mo cymiecTBy paBHa CHUXKe-
HUIO YPOBHS IIyMa IIPU MPOXOKJICHUU €T0 Yepe3 Mperpaiy.

Jlnist pacyera cpeaHel 3ByKOM30JISIIMU UCTIONB3YIOT (hOpMYITy

Ry =201g m+ 12,37, (23)

e M — NoBepXHOCTHas Macca 1 M? mperpagbl, Kr/m2,

[lenpr0 pacdyeToB MCKYCCTBEHHOTO OCBELIEHUS SIBISAETCS OINPENCICHUE YHUCIA
CBETHJIbHUKOB, BEIOOp THIIA JIEKTPONPOBOAKU, COCTABICHUE cielU(DUKALIUM, CMET U
MOACHUTEIIBHOM 3anucku. Vcnonb3yemble i1 OCBEIIEHUS] UCTOYHUKHU CBETA U CBE-
TUJIBHUKU JIOJDKHBI COOTBETCTBOBATH YCJIOBHUAM JKCIUTyaTallUH, XapaKTePy CPEIbl
OCBEIIAEMOTr0 MOMEIICHUS, OBITh YKOHOMHUYECKH IiesiecooOpa3HbIMU. Bo B3pbIBO- U
MOAPOOIMACHBIX MOMEIIECHUIX JTOJDKHBI MPUMEHSTHCS 3aKPBIThIE CBETHJIBHUKH THIA
B3I u np.

[Ipu pacuere 001IETO PABHOMEPHOTO OCBEIIEHUS TOPU30HTAIBHBIX TTOBEPXHO-
CTEH MOXKET MPUMEHATHCS METO/T KA UIIMEHTa UCTIOJIb30BaHUSI CBETOBOTO TTOTOKA.
B cooTBeTcTBUU ¢ HUM KOJIUYECTBO CBETHJILHUKOB N HaXOST MO BHIPAKEHHUIO

N = E,Skz/ndn, (24)

rie E — Tpedyemast OCBEIIEHHOCTh IO HOpMaM, JIK;

S — ocBemaeMast IOLIAIb, M2,

K — koadduimeHT 3amaca 0CBEIICHHOCTH, paBHbId 1,15-1,8;

Z — k03(hPUIMEHT HEPaBHOMEPHOCTH OCBEIIEHHOCTH (OTHOIICHUE CpPEIHEH
OCBCIIIEHHOCTH K MUHUMAaJIbHOH), paBHbIA 1,1-1,2;

N — KOJUYECTBO JIAMIT B CBETHIILHHKE;

® — CBETOBOM MOTOK OJHOM JIAMIIbI, JIM;

N — K03 PUIIMEHT UCTIOJIb30BAHUSI OCBETUTEILHON YCTAaHOBKH, JI0JIU €TUHULIBI.

3HaYeHUE CBETOBOIO MOTOKa JlaMIbl ® OepeTcss u3 TabiuIl JICKTPUIYCCKUX H
CBETOTEXHUUYECKUX XapaKTEPUCTUK MUCTOYHUKOB CBeTa. UMCIIO JIaMIl B CBETHJILHUKE
OTIPEIEISETCS TUTIOM CBETUJILHUKA M YKAa3bIBA€TCS B €ro 00O3HAYCHUH. 3HAUCHMUS
Kod(ppuiIMeHTa UCIIONB30BAHUS 1 3aBUCAT OT THIA CBETHJIbLHHKA, KOA(DPHUIIMEHTOB
OTPKEHUS BHYTPEHHUX MOBEPXHOCTEH MOMeEIIeHHs (1oJia, CTEH, MOTOJIKA) U OT WH-
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JIeKCa MOMELICHUS, XapaKTEPU3YIOLEro COOTHOLICHUS I'€OMETPUYECKUX Pa3MEPOB
noMeIeHus. 3HaueHnus Ko3((OUIIMEHTOB OTPaKEHUS pi JaHbI HIDKE B Tabnuie 1.

HHI[GKC IIOMCIICHU A | Haxod4T I10 BBIpa)KeHI/IIO
i = A-B [h(A + B)], (25)

rae A u B — qyimHa v mmpuHa MOMEeHUs, M;
h, — BEICOTa CBETHIIBHUKA HaJl PACYCTHON MOBEPXHOCTHIO, M.
YupormenHoit dopmoit metona ko3¢ UIIMEHTa UCIIOIb30BaHUS SBIISICTCS Me-

TOJI yACIbHOU MOIIHOCTH. [0 3TOMYy MeTOy, HCIO/Ib3Ys ClIeNHaIbHbIe TaOIUIIbI, CO-
CTaBJICHHBIC JJIsl Pa3HBIX CBETWIHHUKOB, B 3aBUCHMOCTH OT BBICOTHI N,, KO3 duu-
CHTOB OTPaKCHHS pij, TUTOIIAIN ITOMEIICHUS S U TpeOyeMOl OCBEIIEHHOCTH HAXOJISAT
yZEJIbHYI0 MOIIHOCTh W (B BT/M?) 10 CBETOTEXHMYECKMM CIIPaBOYHMKAM, a 3aTe€M M
0011y10 MOTpeOIIeMy0 MOIITHOCTH P:

P=wsS. (26)
Tpebyemoe unciio cBeTHIIBHUKOB N onpeienisitoT ciieayommum o0pa3om:
N = P/(nP,), (27)

riae P, — MomHocTs ogHOM nammnsbl, BT;
N — YHUCIIO0 JIaMII B CBETHJILHUKE.

2. ITpumMepsl BBIMIOJIHEHUS 3aIaHUI
3amaya 1. YpoBeHb IIymMa B MPOU3BOACTBEHHOM IOMEIICHUHU (B 30HE OTpa-

KEHHOTO 3ByKa) cocTaBisieT 87 nbA. OmpenenuTs IIIONIA/Ib 3BYKOIOTIIONIAOIICH
OOJUIIOBKM B MOMEIIEHUH JJIsI CHIDKEHHUS 1TymMa 10 HopMatuBHOro ypoBHs 80 nbA.
Pa3mepsl nomemnienus 5x9x3 M, cpegHuil KO3(QPUUUEHT 3BYKOMOTJIOIMIEHUS OTpax-
naromux noepxHocreit nomenieHus: — 0,1. Koadgduuuent 3sBykonornouieHus: o0au-
oBku — 0,8.

0,8

MyJie

Hano: L = 87 n1bA; Lion =80 1bA; a=5mM;b=9m, h=3 M a=0,1; ctosx =

Haiitn: Sg,
Pemenne:
VYwmensbiienue myma AL; 3a c4eT 3BYKOIOIJIONICHHUSI MOKHO OLIEHUTh MO (op-

AL, =101g[ 1+ 22
A

1
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Tak kak B MOMEIIEHUHU HE UCIIONB3YIOTCA IITY4YHbIE (00BEMHBIE) 3BYKOMIOTIIOTUTENH,
TO C MPHUBEACHHON (POPMYIIBI BEIPA3UM ILIOMIAAb OOJIUIIOBKH:

S :i(loALB/lo _l)

061
a 001

A1 = aS; - 5KBUBAJICHTHAS TUIOMIAAb 3BYKOIOTJIOMICHUS B MOMEIIEHUS 10 IPUMEHE-
HUS CIICIUATIBHBIX CPEJICTB 3BYKOMOTIIOMICHHUS.

Sy — 00111as MWIoNIa/lb OTPaAXKAAIOIIUX MOBEPXHOCTEN MOMEIIECHUSI.
Sy=2-a-b+2:-b-h+2-a-h = 2:5:9+2:9-342:5:3 = 174 (m?).

A1=0,1-174 = 17,4 (M?).

ITockosibKy HEOOXOJMMO CHU3UTH YPOBEHBb 3BYKa JO HOpMaTUBHOrO, T.€. ¢ 87 n1BbA
10 80 nbA, 3HauuT AL, = 87-80 = 7 (1bA).

B utore nomyuaem, uTo S,g, = % (107/1° — 1) = 87,2 (M?)

3agauya 2. OnpenenuTh TOMIMHY CHJIAKATHOTO CTEKJIa TUJIOTHOCTHIO
2500 kr/mM® OIS W3TOTOBJIEHUS MEPENHEH CTEHKH 3BYKOM3OJIUPOBAHHON KaOWHBI
yIpaBJI€HUs, €CIM OOIMHA YPOBEHb BO3ACHCTBYIOUIETO BHEUIHETO ULIyMa paBEH
94 nbA, a npenenpbHO AOMYCTUMBIN OOIIMN YPOBEHb 3ByKa BHYTPU KaOWHBI paBEH
65 nbA?
HMano: L =94 nBA; Lo, = 65 1bA; p = 2500 kr/m®
Haiitu: h
Pemenne:
Jlnst pacueTa cpeHel 3ByKOM30IISLMHI UCTIOIB3YIOT (popMyity
R, =201g m+ 12,37.
[TockonbKy BenuM4MHA 3BYKOM3OJIALIMM PAaBHA CHUIKEHUIO YPOBHS ILIyma IpH
MPOXOXKICHUU €ro uepes mperpafay, 1o Re, = L- Lyon = 94-65 =29 (abA).
[ToBepxHOCTHAs Macca 1 M2 mperpajibl pacCUUTHIBAETCA Kak M = p-h,
[ToacraBuM B UCX0HYIO (POPMYITYy U3BECTHBIE IEPEMEHHbIE
29 =20 1g 2500-h + 12,37
Beipa3um U3 MOIYYEHHOTO BBIPAXKCHUSI HEM3BECTHYIO BEIMYMHY N M TOIyduM,
yto h = 0,003 M.

3amauya 3. Paccuurath TpeOyeMoe YMCI0 CBETUIILHUKOB JIJIsi OCBEILICHHS TIPO-
M3BOJCTBEHHOTO MOMEIIECHUS ¢ pazMmepamu 25%15 M, BeicoTa 4 M. [10TOJI0K U CTEHBI
noOeyieHHbIe, OKHa — He3aBelleHHble. BricoTa paboueit mosepxHoctu — 0,8 M. Co-
JiepsKaHue MBUTH B BO31yXe IOMelIeHust MeHee 5 Mr/m°. EcTecTBeHHOE OCBEILEHHE —
OJIHOCTOPOHHEE OOKOBOE, OKHA Pa3MEIICHBI BJIOJb MPOJOJILHON OCH TMOMEIICHHUS.
HopmartuBhnasi ocBemieHHOCTh — 200 nk. [IpeanodTuTenbHO MCHOJIB30BAHUE JIFOMU-
HECIICHTHBIX HCTOYHUKOB CBETA.

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

Haiitu: N
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Pemenne:

Heo0xoaumoe 4iciio CBETHIILHUKOB MOKET OBITh OIMpPENeIeHO 0 METOy KO-
s¢dulMeHTa UCTIONb30BAHMSI CBETOBOTO MOTOKA. [I0CKONBbKY copepkaHHue MBI He-
OonpI0e, TO KO3 (PUIIMEHT 3amaca OCBEUIEHHOCTH MPHU UCTIOJIb30BAHUU Ta30pa3psi/i-
HBIX JIAMIT MOKET ObITh MPUHAT paBHBIM K = 1,5. KoadduimeHT HepaBHOMEPHOCTH
OCBEIICHUS IS JIOMUHECLIEHTHBIX JIAMIT MOKHO MPUHSATH paBHbIM Z = 1,1.

C y4eToM JaHHBIX, IPUBEIACHHBIX B YCIOBHSX 3a7aud, K0d()PUIIMEHT oTpaxke-
HUA OT noToJika paBeH 70 %, ot cred — 50 %, moma — 10 %.

Jlnst ocBemienust BeiOepeM JTroMUHeEcHeHTHbIE Jdamibl Tuna JIb 40-4 ¢ pacuer-
HBIM 3HAQYEHHEM CBETOBOTO MoToka 2850 M, B Ka4yeCTBE CBETUILHUKOB MCIOJIb3yeM
JICII 04 - 2x40, moaHOCTBIO NMBLIEHETPOHNUIIAEMBIA CBETUIIBHUK.

PaccunTaeM cHavana BBICOTY CBETHJIBHMKA HAJ[ pACUETHON MOBEPXHOCTBIO IO
bopmyie

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

3arem paccuuTaeM WHACKC moMmenieHus I mo popmyie (25)
1=1525[3,2(15+25)] =2,8

[IpyHUMas MOJy4YEHHBbIE U MPUBEACHHBIE BBIIIE HCXOJHBIE JTAHHBIE, HAXOIUM
KOA(PUIIUEHT UCTIONB30BAHUS CBETOBOTO MOTOKA AJis cBeTibHMKA Tuna JICIT 04 -
2x40 (CBETWJIBHHK OTHOCUTCA K 1-i rpyIne mo YCpEeIHEHHBIM CBETOTEXHUYECKUM
XapaKTepUCTHKaM), paBHbIN 1 = 0,64.

Yucno ceetwiibHUKOB N onpenensem mo gpopmysie (24)

N = 200-375-1,5-11 ~34
2-2850-0,64

3. ITpakTryeckue 3aaHus

3agaua 1. YpoBeHb miyma B IPOU3BOJCTBEHHOM IOMEIIEHUHU (B 30HE OTpa-
KEHHOT'0 3ByKa) cocrtaBisieT 86 n1bA. OmnpenenuTs miomiaas 3BYKOMOTJIOMIAOIIEH
0OJIMIIOBKY B MOMEIIIEHUH ISl CHUXKEHUST YPOBHS IIyMa JI0 MPEJIeIbHO JIOMyCTUMOTO
ypoBHs. Pazmepsl nmomenienus 3,3x6x12 M, cpeanuii Ko3QUIMEHT 3BYKOIOTJIOIIe-
HUS orpaxkaaronux moepxHocTe momemienus — 0,2. Koaddumument 3pykomorio-
mieHus oonuioBku — 0,8.

3agaua 2. OnpenenuTh TOJMUIMHY CUJIHUKATHOTO CTEKJa TJIOTHOCTBHIO
2500 kr/mM® IS M3TOTOBIICHUS nepeaHedl CTEHKH 3BYKOM3OJUPOBAHHOW KaOWHBI
VOpPaBJICHUS, €CIM OOIIMi YpOBEHb BO3JEHCTBYIONIETO BHEIIHETO IIyMa paBEH
91 nbA, a npenenbHO AOMYCTUMBIN OOIIMN YPOBEHb 3BYKa BHYTPU KAaOWHBI paBEH
75 nbA?

3agaya 3. MOXHO M WHCIIOJNB30BAaTh CHJIMKATHOE CTEKJIO C IIJIOTHOCTBHIO
2500 Kr/M® ¥ TOJIIMHOW 5 MM JIJIi U3TOTOBJICHUS CTEHKU 3BYKOM30JIMPOBAHHOW Ka-
OWHBI YIIpaBICHUS, €CIIM OOIINI yPOBEHb BO3/ICHCTBYIONIETO BHEITHETO IIyMa PaBEeH
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95 nbA, a mpenenpHO AOMYCTUMBIN OOIIMN YPOBEHb 3ByKa BHYTPU KAaOMHBI paBEH
65 nbA?

3agaua 4. Onpenenure TpeOyeMyro 3ByKOU30JISIINIO KaOUHBI yIpaBieHus Rqp,
OpU CIENYIOIMMX YCIOBHSX: 3BYKOBasl MOIIHOCTh MCTOYHMKA myma L, = 1021BA,
KO3 QUIIMEHT 3BYKOMOTJIONIEHUS BHYTPU KaOuHBI o = 0,4, akycTHYecKas MOCTOSH-
Has nomemienus Q, =200 M2,

VYka3anus: BenmnurHa Ry, MOXKET OBbITh B IEPBOM MPUOIMKEHHUN ONPEEIICHA T10

dbopmyie

41-a,)
R, =L, —-101+10lg———* |- L.

Qno.
3agauya 5. Omnpenenute TpeOyeMylo 3ByKOM3OJISLUIO KOXKyXa NIl HCTOYHUKA
IIyMa C Y4€TOM CIEAYIOIIMX JaHHBIX: YPOBEHb U3JIy4aeMOW HCTOYHMKOM 3BYKOBOW
MomHOCTH L, = 98 nbA, paccTosHue OT HCTOYHMKA IIymMa OO pabodyero mecra
r =4 M, cpeqauil KO3 QPUIMEHT 3BYKONOMIOMIEHUS O = 0,2, JOMYCTUMBIN YPOBEHb
3ByKa Ha paboueMm mecte L.,y = 65 nbA, pa3smepsl nomemenus 3,5x10%12 m. Pac-
CUMTaiiTe Takke TPeOyeMyro TOJIIIMHY 3BYKOM3OJIHMPYIOIIETO KOXKyXa B IPEANOJIO-
’KEHUH, 4TO OH OyJIeT U3rOTOBJIEH U3 JINCTOBOM CTAJIN.
VYKa3aHMs: OPUEHTUPOBOYHO TpeOyemas 3ByKoms3oasiuus R., obosouku (ko-

KyXa) UCTOYHHUKA IIIyMa MOXET ObITh OnpeziesieHa o gopmyre

1 4
R, 2Ly +10-10lga-+10lg| 5=+ = |=Lugy.

rae Q — akycTudecKkas MOCTOSTHHAS TIOMEIIEHUS, B KOTOPOM HaXOJUTCS UCTOY-
HHK ITyMa, M2,
Ecin 3ByKOM3O0JHMPYIOMNN KOXYX HM3rOTABIMBACTCA W3 JMCTOBOM CTald, TO

BEJIMYMHA 3BYKOM3OJISLIMU CBSI3aHa C TOJIIMHONW MaTepuaia cleayoluM o0pa3om

R =22+09Igh,
rae h — Tonmuaa, MM.
3agaya 6. Onpenenure BeIMUMHY TpeOyeMOl 3BYKOM30JALNU Ry, 1Js CTEHBI,
pazjaesnstoniei MoMeIIeHNe C UICTOYHUKAMU IITyMa U «TUX0€» IMOMEIICHUE, B KOTOPOM
L.y = 60 1BA. PaccTosiHre OT MCTOYHMKA LIyMa 10 CTEHBI [ = 6 M, IJIOLIa/lb CTEHbI
Ser = 40 M. YpOoBeHb 3BYKOBOM MOLIHOCTH MCTOYHMKA mryma L, = 95 nBA. Pasmepsl
MIOMEILEHHS] ¢ UCTOYHUKOM IIIyMa cOCTaBJsIIOT 4x10x10 M, pazMepbl «TUXOro» Io-
MmetneHus - 4x10x8m. Cpeqauit K0dhOUIIMEHT 3BYKOMOTJIONICHHS] B IITyMHOM TTOMeE-
IIEHNUHU Ocp1 = 0,4, B «tuxom» - 0,5. IIpeanonaras, 4ro cteHa OyAeT BBIIOJHEHA U3
KUpIMYa, HaWUTEe MUHUMAJIbHYIO TOJIIMHY CT€HbI, KOTOpas 00ecrnedyuT Tpedyemyro
3BYKOM30J11MI0. [lmoTHOCTS Kupnnga p = 1500 kr/m>.
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VYkazanus: Tpedyemasi 3ByKOU30JIALNS ONpeaesieTcs mo Gopmyre

1 1%

2t QN Q )]

R, =L, +10+10lg

rae Q1 m Q2 — aKyCcTHUYECKHE MOCTOSHHBIE COOTBETCTBEHHO JIJISI IIIYMHOTO
«TUXOT0» MOMEIIECHUN.

3apaua 7. ObecnieunBaeTcs i HOpMaTUBHAs ocBelleHHOCTh (200 1K) B mpo-
M3BOJICTBEHHOM IMOMEIIEHUHU C HEOOJIBIION 3albUIEHHOCTHIO U ONTUMAIbHBIM OTHO-
IIEHUEM PACCTOSIHUSI MEXKy CBETHJIBHUKAMU K PAacu€THOW BBICOTE MOJBECA, €CIU
noMmenieHne ocsemaerca 20-10 IByxiaMnoBbiMu cBeTuibHUKamu tuna [IBJIIT ¢ ra-
30pa3psiAHBIMU JIAMIIAMH CO CBETOBBIM NOTOKOM 2950 M. Pa3mepsl moMenieHus
18%30M, K03 (HUIIUEHT KUCTIONB30BAHUS OCBETUTEIHHOM ycTaHOBKH — 0,48.

3apaua 8. Paccuurtath TpeOyemMoe YMCI0 CBETHJIBHUKOB JIJIsSi OCBEIICHUS TIPO-
M3BOACTBEHHOTO NnoMemieHus ¢ pasmepamu 20x12 M, Beicota 3,2 m. Ilotonok u cre-
HbI TIOOEJICHHBIE, OKHA — He3aBellleHHble. BricoTa paboueit moBepxHocTH — 0,8 M.
CopneprkaHue TBLUIM B BO3LyXe NoMelleHus MeHee 5 Mr/m®. EcTecTBEHHOE OCBEILIECHHIE
— OJIHOCTOpOHHEE OOKOBOE, OKHA Pa3MEIEHbI BJIOJIb MPOAOJIBLHON OCH MOMEIICHHUS.
HopmaruBras ocsemeHHocTh — 200 nk. [IpeanodTuTenbHO MCIOJIB30BAHUE JIFOMU-
HECIICHTHBIX UCTOYHUKOB CBETA.

3agaya 9. OnpenenuTh mIoMaas OOKOBBIX CBETOBBIX MPOEMOB (OCTEKIICHHS),
KOJIMYECTBO U pa3MeEpbl OKOH, MX pa3MEUICHUE B allapaTHOM LieXe MPEINpHUATHS,
pacnosioxkeHHoro B r. Kanununrpane. Pasmepsr miexa (25%12) m, BoicoTa 4 M, OCBe-
1eHue — OOKOBOE OJTHOCTOPOHHEE, 37]aHue 1IeXa — OJJHOATaxkHOe. BricoTa pacmoso-
YKEHUSI MOJOKOHHHUKOB aIlapaTHOTO 3ajia Haj 3emiieit 2,0 M, BbICOTA OKOH — 2,5 M.
Bricota paboueit moBepxHoctu — 1,2 M. CTeHBI 3aja OKpallleHbl CBETIIO-TOIYOOi
KpPAacKOM, IMOTOJOK — MOOEICHHBIH, IMOJ TOKPBIT 3€JCHON IUIUTKOM. Psgom co 3manu-
€M allapaTHOro 1I€Xa Ha PacCTOSTHUM 22 M COCENICTBYET 4-3Ta)KHOE 3[]aHUE, BHICOTA
KapHu3a KkoToporo 11 M. PaGoTsl B anmapaTHOM 3aji€ OTHOCSATCSI K TOYHBIM paboTam.
[IpenycMOTpEHBI IEPEBSAHHBIE CABOCHHBIE OKOHHBIE MEPEIIeThl. HMKHUN Kpall OKOH
BO3BBIIIacTCA Haj 1mojaoM Ha 0,8 M.

VYkazaHus: HEOOXOUMYIO TUTOIIAAb OCTEKICHUS S, HAXOIAT 10 hopMyIie

S = Sn “Chin nok 2
100z,r; ’

rae Sy — miomaab noJa;
emin — MuHUMaNbHBIN (10 CanlluH 1.2.3685-21) koadduimeHT ecrecTBEHHOM
OCBEIIICHHOCTH, %0;
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Mo — CBETOBas XapaKTepUCTHKa OKHa, Koropas Haxomutcs mo CII
52.13330.2016;

K — koo dummeHT 3aTeHeHnsT OKOH MPOTUBOCTOSIIIMMU 3IaHUSMH, HAXOUTCS
no CII 52.13330.2016;

Top — 001Ul KOA((UIIMEHT CBETONPONMYCKAaHUSI CBETOBOTO MPOEMa, HaXOJUTCS
no CII 52.13330.2016;

I1 — KO3 PUIMEHT, YIUTHIBAIOUINI BIUSHUE OTPAXKEHHOTO CBETa U OOKOBOM
OCBEUICHUU.

4. Bonpochl 111 CAMOKOHTPOJIS

1. Kakue MeponpusTisi UCTIONB3YIOT JIJI1 CHIDKEHUS [ITyMa B €70 UCTOUHHUKE?

2. KakoBbI BO3MOKHBIE CIIOCOOBI 3BYKOU3OJISIITUMN ?

3. Kak onpenenuth TpeOyeMyro IIJIO0IIA b 3BYKOMOTJIOMIAOIIEH 00JIUIIOBKU?

4. Kak paccyuTaTh TOJIIHUHY 3BYKOH30JHUPYIOIICH Mperpaanl?

5. HazoBuTe MeTO/IbI pacyeTa UCKYCCTBEHHOT'O OCBEIICHUSI.

6. Kak ompenensercs HEOOXOIUMOE KOJMYECTBO CBETUILHUKOB TPH MPUMEHEHUHU
MeTojia Ko hulieHTa UCIOIb30BaHUsI CBETOBOTO MOTOKA?

7. Ot kakux GakTOpPOB 3aBUCUT KOIPHUIIMEHT UCIIOIB30BaHUS CBETOBOTO ITOTOKA?

8. B 3aBucUMOCTH OT KakuX (haKTOPOB BBIOMpAETCS THI CBETHUJIbLHUKA MPH MPOEKTH-
POBaHUM MPOU3BOACTBEHHOTO OCBEIICHUSA?

IIpakTuyeckoe 3ansitue 8

Tema: IlpuHuMnBI, METOABI M CPeICTBA O0ecnevyeHUs 0e30MaCHOCTH Npodeccuo-
HAJIbHOH AeSITeJIbHOCTH: odecnevyeHune 0e30macHOCTH NMOrPy304HO-
pa3rpy304HbIX padoT

Hean: oBnajeHue yMEHHSIMH, METOJAMHU pacueTa MEPONPUSITUN MO 00ECleUCHUIO
0€30MacHOCTH MPOBEACHUS TOTPY30YHO-PA3TPY30UHBIX PadOT

dopMa NpoBeeHUS 3AHATHS — YIIPAKHEHUS

1. Meroauueckrue peKOMEHAAIUH MO BBITTOJIHEHUIO 33 IaHUHN

J1J1s IOJITOTOBKH K PEUICHUIO 3a]1a4 PEKOMEHayeTcs u3yuuTh [1, ¢. 162-176].

['py30onoabeMHbBIA KpaH — 3TO TPY30MOIbEMHAsI MaIllMHA, OCHAILCHHAS CTallU-
OHApHO YCTAHOBJICHHBIMH I'PY30MOJbEMHBIMU MeXaHu3MaMu. 110 KoHCTpyKIUH Kpa-
HBbI MOTYT OBITHh MOCTOBOTO, KO3JIOBOTO, KaOEJIbHOTO, CTPEJIOBOr0, MOPTaILHOTO, Oa-
IIEHHOTO W WHBIX TUIOB. [1o BHIy rpy303axBaTHOTO OpraHa KpaHbl JACJAT Ha KPIOKO-
BbIE, TpelidepHbie, MarHUTHBIC U Jipyrue. [1o BUIy X00BOTO yCTPOMCTBA pa3iIuyaroT
KpaHbl Ha TYCEHUYHOM XOJy, KOJIECHOM X0y, aBTOMOOWJIbHBIC KPaHbI, yCTAHABJIMBA-
€MbI€ Ha aBTOMOOMJIBHOM IIACCH.

['py303axBaTHbIE TPUCTIOCOOICHUSI (OpPTaHbl) ACNIAT HA CheMHbIE U HEChEMHBIE.
CwvemHoe rpy3o3axBaTHoe npucnocoodsienue (CI'TI) ciyXuT uisi coenMHEHHs MOAb-
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€MHOI'0 YCTPOMCTBA (KpPIOKa rpy30N0AbeMHON MalllnHbl) ¢ rpy30M. OHO JOJKHO JIer-
KO CHHUMATHCSI C MOJBEMHOIO YCTPOMCTBA M OTCOEAMHSATHCS OT rpys3a. HechemHoe
rpy3o3axBatHoe mpucnocoosnenue (HI'TI) — »To ycTpoilcTBO, K KOTOPOMY MOKHO
NOABEIIMBATH I'PYy3 U KOTOPOE MOCTOSHHO 3aKPEIIEHO Ha HUYKHEM KOHIIE TOJbEMHO-
ro ycrpouctBa. HI'TI siBnsiercs yacTeio KpaHa.

['py3onogpeMHas MamvHa — 3TO TEXHUYECKOE YCTPOMCTBO LUKIWYHOIO ACH-
CTBUSA ISl NOIbEMA U MIEPEMEILIEHUS TPY30B.

TpebGoBaHust 0€30MACHOCTH K TPY30MOJBEMHBIM KpaHaM, HE SIBJISIOIIMXCS CY-
JOBBIMH, U3J10%eEHBI B [IpaBuiax 0€30MacHOCTH OMAacHBIX POU3BOICTBEHHBIX 00BEK-
TOB, HA KOTOPBIX MCIOJIB3YIOTCS MOAbeMHbIE coopykeHus (yTB. Ilpuxazom Pocrex-
Haszopa oT 26.11.2020 r. Ne 461).

['py3onogbeMHbIE KpaHbI TOJKHBI OBITH 000PY0BaHbI MPUOOpPAMU U yCTPOil-
CTBaMU 0€30MaCHOCTH, K KOTOPBIM OTHOCSTCS: 1) OrpaHUYUTENN IPYy3010bEMHOCTH
(Tpy30BOro MOMEHTa), KOTOpbI€ JOJKHBI AaBTOMATHMYECKH OTKJIYaThb MEXaHU3M
MoJAbEMa I'py3a, Macca KOTOPOrO MPEBBIIIAET JOMYCTUMYIO BEIUYHMHY OoJiee 4YeM Ha
25 % 111 MOCTOBBIX KpPaHOB, Ha 15 % s GameHHbIx kpaHoB U Ha 10 % miisa octanb-
HBIX KPaHOB; 2) OrpaHUYMUTENN BbIJIETA CTPEJIbI; 3) OrPAaHUYUTENHN BBICOTHI MOJAbEMA
KpIOKa; 4) OrpaHHYUTeNd APYTruX pabouyux JBWKEHUN M NepeMElIeHUN KpaHa;
5) ycrpolicTBa yueTa HapaOOTKU B MOTOYacax; 6) 3ByKOBbIE CUTHAJIbHBIE YCTPONCTBA;
7) 3amuTa OT MajJeHUs CTPEJbl U Tpy3a Mpu oOpbIBE JIr000H (ha3bl MUTAIOIIECH SJIEK-
TPUUECKON CeTH; 8) aHEeMOMETpPbI, aBTOMATUUYECKH BKJIIOUYAIOIINE 3BYKOBOM CHUTHAI
IpU JOCTHKEHHUH IIPENEIBHOM CKOPOCTH BETPA; 9) yKas3aTesH yria HAaKJIOHA CTPEJIo-
BbIX KpaHOB; 10) MpOTMBOYrOHHBIE YCTPONCTBa, HAIpPUMEpP, PEIBCOBBIE 3aXBAaThl,
11) 6ydepnbie ycTporicTBa; 12) BEIHOCHBIC OMOPHI (BBIABUKHBIE OATKU WIIM OTKHI-
HbI€ KpPOHIUTEWHBbI); 13) CUTHAIM3AaTOpPhl OMACHOTO HAMPSIKEHUS, HAlpUMEp THUIa
ACOH-1; 14) orpaxneHusi MOABM)XHBIX 4YacTed MeXaHuU3Ma KpaHa; 15) cucrtemsl
ocBemieHus, 3azemiieHus. [Ipubopsl 6€30MacCHOCTH JAOJKHBI OBITH OIJIOMOHMPOBAHBI.
Bce npubopsl 1 ycTpoiicTBa 6€30MacHOCTH B MPOLECCE IKCIUTyaTalluy KPaHOB JOJIK-
HbI OBITh B UCITPABHOM COCTOSIHUHU.

PacueTnyto Harpy3ky P B OT/e/IbHON BETBM MHOTOBETBEBBIX CTPOMOB (CM. pH-
CyHOK 1) HaxomsT no popmyiie

i@ L
n, cosa

(28)

rae Q — Bec rpy3a, H;

Np— pacyeTHOE YUCIIO BETBEW cTpona. Ecimu cTpor cocTout U3 6osiee 4em Tpex
BETBEH, TO Np = 3;

0. — YroJl MKy BEPTUKAJIBIO U HAIPaBICHUEM CTPOIIAa, KOTOPBIA HE JIOJKEH
npesbimath 90°.
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Pucynok 1 — MHOroBeTBeBoii cTpon ¢ KprOKaMH, CHa0KEHHBIMU
MPEAOXPAHUTEIbHBIMU 3aMKaMU

[TosyueHHyto Harpy3ky P yMHOXaloT Ha 3amac MpOYHOCTHU, ONPEAETsAs TaKuM
o0pa3zoM TpeOyemyro pa3pblBHYIO Harpy3Ky KaHaTa JJig W3roToBieHus crpona. [lo
Pa3pbhIBHOM Harpy3Ke HaXxoJsAT AMAMETp KaHata. J[Ji1 M3roTOBIIEHHUS KaHATHBIX CTPO-
OB JTOJDKHBI MCITOJIB30BAThCSl KAHATHI KPECTOBOM CBUBKH. 3anac MPOYHOCTH IIPH UC-
[0JIb30BAaHUU CTAJIbHBIX KAHATOB JJI1 U3TOTOBJICHUS CTPOIOB JOJIKEH ObITh HE MEHEE
6, IIpU KCIIOIB30BAHNUU LIETHBIX CTPONOB — 4, a IPU HCIIOIB30BAHUU IEHBKOBBIX,
CUHTETUYECKUX KaHATOB WJIH JIEHT — 8.

Bce kpanbl 0 mycka B paboTy AOJKHBI ObITh MOJBEPIHYTHI MOJHOMY TE€XHU-
yeckoMmy ocBuzeTenbcTBoBaHuI0 (TO), KOTOpoe MPOBOJAT COrIaCHO PYKOBOJACTBY IO
JKCIUTyaTaluu KpaHoB. TO ensT Ha 4acTUYHBIE, IPOBOJUMBIE HE PEXE OJTHOTO pasa
B 12 mecs1eB u MoJiHbIe, MPOBOJAMMBIE HE PEXE OAHOTO pasza B 3 roja, 3a UCKIIK0YE-
HUEM PEJIKO HUCIOJIb3yeMbIX KpaHOB. Peqko Mcmolsib3yemble KpaHbl MOABEPraroTCs
nonHomy TO He pexke onHOro pasza B 1Atk JeT. [Ipu moamHom TO kpaHbl moasepraroT
OCMOTpY, a IIOTOM CTaTHYECKOMY M JUHAMUYECKOMY HMCHbITaHUAM. [Ipyn yacTHUHOM
TO npoBOIAT TOJNBKO OCMOTpP KpaHOB. CTaTUYECKOE UCIBITAHWE KpaHa IMPOBOJUTCS
Harpy3kou, Ha 25 % NpeBBIIAIONIEN €ro NMaclopTHYK I'Py30HOAbEMHOCTh. KOH-
TPOJIbHBINA Ipy3 npunoaaumaroT Ha 100-200 mm u BeiAepxkuBaroT 10 muH. [1o ucre-
YEHUU ITOTO BPEMEHU IPY3 OIYCKAKOT U IMPOBEPSIOT OTCYTCTBHE OCTATOYHBIX JE-
dopmanuii. CTaTuuecKre UCHBITAaHUSI CTPEIOBBIX KPAaHOB MPOBOJAST B IOJIOKEHHH,
COOTBETCTBYIOIIEM HaWOOJbBIICH TPYy30MOAbEMHOCTH KpaHa W/WIM HauOOJbIIEMY
IpPy30BOMY MOMEHTY.

Kpan cuuraercs BbIAEpKaBIIMM HCHBITAHUSA, €CIU B TeueHne 10 MuH rpy3 He
OITYCTHJICS Ha 3€MJII0 U HEe OOHapy»XEeHO TPEIIMH, OCTaTOYHBIX AeQopMaluii u Ipy-
TUX TTOBPEKICHUN.

JlnHaMUYeCcKre UCTIBITAHUS KPAHOB MPOBOJIAT TPY30M, Macca KOTOPOro JOJIXK-
Ha Ha 10 % mpeBblIaTh NACOPTHYIO TPY30MOABEMHOCTh KpaHa. [Ipu aTux ucneita-
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HUSAX MPOM3BOJIAT MHOTOKpATHbIE (HE MEHEee TpeX pa3) MOABEM U OMYCKaHUE KOH-
TPOJIBHOT'O TPy3a, IPOBEPKY JEHUCTBHS BCEX IPYTUX MEXAHU3MOB KpaHa.
2. IlpumMepsl BBITIOTHEHUS 3a1aHUN

3amava 1. PaccuntaTh MOHTaXHYIO TPEHOTY ISl TOABEMA KOMIIPECCOPA BECOM
50 xH u BeIcOTOM 1,4 M 17151 ycTaHOBKU Ha (hyHAameHT BbicoToi 0,3 M. Ycuiue B
coerarolieil BeTBU MONKCIACTA, UAYIIEH B0JIb HOTH TPEHOTH, ONPEIEICHO MPHU pac-
yere nonucnacra u cocrasisier 0,15 kH. Yros HakinoHa HOTM TPEHOTH K BEPTUKAIH
IPUMHUTE paBHBIM O = 15°.

Hano: hy = 0,3 M; hg= 1,4 m; Go =50 xH; 6 = 15° S, = 0,15 kH

HaiiTu: paccuntath pa3Mepbl MOHTAXKHOM TPEHOTH

Pemenne:

OmnpenensieM BbIcOTY H HOTHM TpeHOrH

H=(h, +h,+h;+h +h )-cosd,

riae h, — 3amac BeicoTsl Hax Gyrnamertom. [Ipuanmarot h, = 0,3 M;

h. — BeIcOTa CcTpoma (ompenenseTcs B 3aBUCHMOCTH OT ITOTIEPEYHBIX pPa3MEpOB
MOJTHIMAaeMOro 000pYy/IOBaHHUs, CIIOCO0A CTPOIIOBKU M YTJIa MEXIy BETBIMHU CTPOIIA,
KOTOPBIH He 1oJpkeH mpeBbimath 90°). [Tpumem h, = 1,2 m;

h, — BeIcOTa moaucnacta B ctsanyToM Buae. [Ipumem h, =0,9 M.

[Tomyyaem

H =(0,3+0,3+1,4+1,2+0,9)-cos 15° = 3,96 (m).

Jmuua Horu Tperoru H, Oyaer

H, = H/cos 6 = 3,96/cos 15°=4,1 (m).
Haxoaum cxxumaroniee ycunue N B ka0l HOTe TPEHOTH

N = (Go kn Kk c0s & + Gp Knc0s 8)/3 + 3 G, Kncos & + Sy,

rne G, — Bec mosucnacTa (B 3a7a4€ HE YUUTHIBACTCSA);
Gy — Bec HOTH TpEHOTH (B 3a/1aue HE YUUTHIBACTCS);
Kn — KO3 PHUIMEHT neperpy3ku, IPUHUMAIOT paBHbIM 1,1;

K, — KO3 PHUIIMEHT TUHAMHUYHOCTH, TPUHUMAIOT PaBHBIM 1,1;
Nmeem

N = (50-1,1-1,1-c0s15°/3 + 0,15 = 15,5 (H).
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OrmpexnernsieM TpeOyeMylo ILIOMAAb Frp MOMEPEeYHOr0 CEYEeHHs HOTH TPEHOTH
(cM?):

- N
Fop = %(Do m0,1R):

r71e Qo — KO3POUIIMEHT POI0IBLHOTO U3THba, I CTAIbHBIX YTrOoaIKOB (o = 0,4;

M — ko3¢ PULHEeHT ycaoBHiA paboTHI, A MOHTaXHBIX TpeHor M = 0,9;

R — pacueTHOe CONPOTUBIICHHE JIJIsl MPOKATHOW CTalM Ha PacTsLKEHUE, CKaTue,
m3ru6. Jhins cramm kinacca C38/23 R =210 Mna.

[Tomyyaem

_155 )
Frp = /fBA'OB-OJ;ZIO)"205(CM5,

Haxoaum pacdyeTHyr0 JIMHY HOTH TPEHOTH
Hp=p - Hy,

rae | — Ko3(p(UIHUEHT IPUBEACHUS PACUETHON JJIMHBI 3JeMEeHTa (HOTH TPEHO-
I'M), YYUTHIBAIOIIUNA YCIOBHUSl 3aKpEIJICHUS €ro KOHIIOB M TMPHUJIOKEHUS Harpy3KH.
s tpenor p = 1. [Tonyuaem

Ho=1"4,1=4,1 (m).

BriGupaem it U3roTOBJICHUS] TPEHOTH PABHOMOJIOYHBIA CTAJIHLHOM YTOJIOK MO
I'OCT 8509. HaxonuM HeoOXOAMMYIO IUJIONIAAh CEeYeHUs yroika F' ucxons u3
ycnosus FT > Fp, = 2,05 ¢cM?. DTOMy YCIIOBUIO COOTBETCTBYET yroJiok npodus Ne 4
¢ pazmepamu 40x3 MM 1 paguycoMm unepuuu P = 1,23 cm.

OmnpenensieM TMOKOCTh A HOTH TPEHOTH, KOTOpasi He JOJKHA MPEBBIIATH J10-
nyctumoro 3Havenus [A] = 180.

H
A= %r =410/1,23 = 333,3.

[TockonbKy 3HaUeHUE A MPEBBILIAET AOMyCTUMOE 3HaueHue, To no 'OCT 8509
JUISl U3TOTOBJICHUS TPEHOTH BhIOMpaeM yrojiok nmpoduiist Ne 7,5 ¢ mjiomaabpo ceuyeHus
P’ = 7,39 cM? u pasMepaMu 75x5 MM, 171 KoToporo T =231 cm.

Haxoaum 3HayeHne ruOKoOCTH A
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A =410/2,31 =177 <[A] = 180.

HonyquHoe CCUYCHHC YTOJIKA IIPOBCPSACM Ha YCTOI‘/’I‘II/IBOCTB I10 YCJIOBHIO

%FYF.Q)SmR,

rae ¢ — xkodhdunuent mpoaoasHoro m3ruda. Ilpu A = 177 mo crnpaBodHOU
Tabuie st ctanu mapku Ct.3 Haxoqum ¢ = 0,239.

Nmeem

15,5/(7,39 - 0,239) = 8,8 xkH/cm? = 88 MIla < 0,9 - 210 = 189 MI]a.

Takum 00pa3oM, TPEHOTY CIEAyeT M3TOTOBUTH U3 yroyka npoduns Ne 7.5 c
pasMepamu 75x5 MM.

3amauya 2. Paccunrarh mapaMmeTpbl TPaBEPChl, BKIIIOYAsi KAHATHYIO MOJBECKY,
paboTarolieil Ha cxaTue, IJIUHOM 3 M, UCIOJIb3yeMOW JUIsl MOabeMa YIJIMHEHHOTO
rpy3a BecoM 80 kH. KanaTHbie 3JIeMEHTBI HM3TOTOBJIEHBI U3 CTAJIBHOTO TPOCA IO
I'OCT 7668, tpaBepca — u3 cranpHoil TpyObl o 'OCT 8732. Cxema noabema u300-
paXkeHa Ha PUCYHKE 2. YTOJ MEXKAY HallpaBIICHUEM BETBEH | cTpoma v BEPTUKAJIBIO
cocrasisiet 40°.

Hano: | =3 m; Q =80 kH; a=40°

HaiiTi: paccunutath mapamMeTphbl TPaBepChI

Pemienne:

Haxoaum Hatspkenue N B BeTBAX 1 cTpomna, COeAMHSIONIETO TPABEPCy U Ipy30-
BOM KaHaT

1 Q 1 80
== — =52
cosa 2 cos4Q® 2 (icH)

N =

Tpebyemoe pa3priBHOE ycuiaue R; kaHaTa, KOTOPBIM MOXKHO HCITOIB30BATh JIJIS
M3TOTOBJICHUS CTpOIa, OyIeT

Rl =k-N )
rae K — koaddunmenT 3amaca npounocty, npuauMaem K=6.
Ri=6 - 52 =312 (xH).

[To T'OCT 8732 noadoupaem kaHat auamerpom d = 27,0 MM npu MapKUpOBOY-
Houi rpymnme 1372 MIla, mu6o d = 25,5 mm nipu MmapkupoBouHOit rpymme 1568 MIla.
Hatspxkenne Nj B kaHaTax 2, 04€BHIHO, OyIET
N; = Q/2 = 80/2 = 40 (xH).
Tpebyemoe paspeiBHOe yeunue kaHata R, = k- N =6 - 40 = 240 (xH). [Ipunu-
Mmas kaHat no 'OCT 7668, Haxoaum, 4TO HAWJIEHHOMY Pa3pbIBHOMY YCHUJIUIO COOT-

BETCTBYeT KaHat auamerpoM d = 23,5 MM npu MapkupoBouHo# rpymme 1372 MIla.
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Haxomgum cxumatomee ycunue Ni B TpaBepce

Nl :ankntg7(I1

rie Kn, Ky — KoappuimeHTs! neperpy3ku u JMHAMUYHOCTH, paBHBbIC 1,1.

Pucynok 2 — TpaBepca ¢ KaHaTHOM IIOJABECKOM.
1 — BeTBb ABYXBETBEBOI'O CTPOIIA, 2 — KaHAT, 3 — TpaBepca,
4 — MogHUMAEMBIN TPY3

0
N, =80-1,1-1,1 tg‘;o

=48,4 (xkH).

OmnpenensieMm mnowans Fp, monepeynoro ceuenust TpyOsl, mpuHUMas Kod(hdu-
LIMEHT MpoJoibHOro u3ruba @9 = 0,4 (A MIBEIEPOB, YrOJKOB, ABYTABPOB
oo =0,7-0,9)

N, 48,4

FTP = = = 6,78 CM2 ,
p,mR-0,1 0,4-0,85-210-0,1

rae M — ko3 GUIUEHT YCIOBUI pabOThI JJI TPY303aXBATHBIX MPHUCIIOCOOIIe-
umii, m = 0,85;

R — pacuetHoe compoTuBieHue npokaTHoi ctanu, MIla. [Ipu HanpskeHHBIX
COCTOSIHUSIX B BHUJIE PACTSDKCHMS, CoKaTusl, n3ruda 1s crayneut kiacca C 38/23 R =
210 MIIa, ms cranei xiaccos C 44/29 R = 260 MI]a.

[To TOCT 8732 niist U3rOTOBIIEHUSI TPABEPChl MOKET UCIIOIb30BATHCS CTallb-
Hasi OeciioBHasi ropsiuenedopmupoBaHHas TpyOa HapykHbIM AuameTpoM 102 M,
BHYTPEHHUM 94 MM, TOJNIIMHOW CTEHKU 4 MM, IJI1 KOTOPOW IUJIOLIA[Ib CEYEHHUs CO-
craBisier F = 12,3 cM?, a paguyc nnepuum I = 3,47 cm.
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Haxoaum ruGkocTh TpaBepchl A
A =1/r=300/3,47 =86 <[A] = 180,

rae [A] — mpenenbHas THOKOCTH CHKATOTO AJEMEHTA; JJI MauT, CTPEJ, CTOEK,
TpaBepc, U3TOTOBICHHBIX U3 TPyO [A] = 180.

OmnpenenseM Kodhdunuent ¢ npoaoasHoro m3ruda. [lockomsky A = 86, TO MO
CIIPaBOYHBIM JaHHBIM ¢ = (0,714,

[IpoBepsiem TpaBepcy Ha YCTOMYHUBOCTD M0 YCIOBUIO

N, <m-R

F-@
__ 484 oo Hiem? =55MITa
123.0.714

0,85 -210 =178 MIIa.
Tak kak 55 < 178, To ycioBHe yCTOMYUBOCTU COOJIIOIAETCS.

3. IlpakTuueckue 3aganus

3amava 1. PaccuntaTh MOHTaXHYIO TPEHOTY JIJISl TObEMA KOMIIPECCOPA BECOM
50 xH u BeIcOTOM 1,7 M 1151 ycTaHOBKM Ha (yHAameHT BbicoToM 0,3 M. Ycuiue B
coOerarolieil BeTBU MoiKCIacTa, Uaylel BI0JIb HOTM TPEHOTH, OIPECIICHO MIPH pac-
yere nonucnacra u cocrasisier 0,15 kH. Yros HakinoHa HOTM TPEHOTH K BEPTUKAIH
MPUMUTE paBHBIM O = 15°.

3amauya 2. Paccunrarh mapaMmeTpbl TPaBEPChl, BKIIIOYAsi KAHATHYIO MOJBECKY,
paboTarolieil Ha caTue, NJIUHOW 3 M, UCHOJIB3yeMOW ISl MOabeMa YIJIMHEHHOTO
rpy3a BecoM 80 xkH. KanaTHble 351eMEHTBI M3rOTOBJEHBI M3 CTAJbHOTO TpOca MO
I'OCT 7668, tpaBepca — u3 ctasibHOM TpyOb! mo 'OCT 8732. Cxema noabeMa u300-
pa)k€Ha Ha PUCYHKE 2. YTOJ MEXAY HaIlpaBJICHUEM BETBEN | cTpoma M BEPTUKAIBIO
coctasisiet 60°.

3apaua 3. Paccuntarh HEOOXOAMMBIE Pa3pHIBHBIEC YCUIIMS PACTUTEIHHBIX Ka-
HATOB, KOTOPbIE MOKHO HCIIOJIb30BaTh JJII W3TOTOBJICHUS] MOBOPOTHBIX OTTSKEK U
TOMpPUKA JABYX CHAPEHHBIX CYJIOBBIX cTpen. ['py30mogbeMHOCTh KaXKIOH M3 JBYX
ctpen coctapisier 50 kH.

Vkazanusi: pacyeTHas Harpy3ka B IMOBOPOTHBIX OTTSKKaxX MPUHUMAETCS PaB-
HOH 25 % OT rpy30MoaBEMHOCTH CTpebl, B Tonpuke — 10 % oT rpy30noabeMHOCTH
CTpebl. 3anac MPOYHOCTH JIJIsl PACTUTEIIbHBIX KAHATOB PAaBEH 7.
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4. Bonpocsl 151 CAMOKOHTPOJIA

1. Kakue HOpMATHMBHBIE JHOKYMEHTHl yCTaHABIMBAIOT TPEOOBaHUS K TOTPY304YHO-
pas3rpy304HbIM pabotam?

2. Kak nmonbuparoTcst KaHaThl 1JIs [0 IbeMa Ipy30B?

3. Kak nmpoBOUTCSl TEXHUUECKOE OCBUIETEIHCTBOBAHUE KPAHOB?

4. Kakumu nipubopaMu U yCTPOUCTBAMH O€30MaCHOCTH JTOJDKHBI OBITh 000PYI0BAHBI
IpPy30I0AbEMHbBIE KPAHBI?

5. Kak omnpeaenutb pacueTHYIO Harpy3Ky B OTAEJIbHOW BETBH MHOT'OBETBEBBIX CTPO-
oB?

IIpakTnyeckoe 3ansiTue 9

Tema: IIpuHuMnIBI, METOABI M CpeacTBa o0ecneyeHus 0e301acCHOCTH npodeccuo-
HAJIBHOM [esITeJIbHOCTH: olecrmedeHre 0e30IMaCHOCTH JKCIUIyaTanuu 000pyno-
BaHU#A, padoTauiero nojx u30bITOYHbIM JABJICHHEM

Hean: oBnajeHne yMEHUSMH, METOJAAMH pacyeTa MEPOIPHUSATUH MO 00ECIEeUEHUIO
0€30MacHOCTH 3KCIUTyaTallud 000pyAOBaHUs, pabOTAIOIIEro MOl U30BITOYHBIM JIaB-
JEHUEM

®opma npoBeAeHNs 3AHATHA — YIIPAKHECHUS

1. Meroanueckrne peKOMEHAAINH MO BBIITOJTHEHHIO 3aJaHHUI

J1J1s IOJATOTOBKH K PEUICHHIO 33]1a4 PEKOMEHIyeTCsl u3yuuTh [4, ¢. 140-161].

[TpuunHamMu aBapuil 1 B3pbIBOB 000pyA0BaHuUs, pabOTAIOMIET0 MO U30bITOY-
HBIM JIaBJICHUEM, SIBIISIOTCS HApyILIEHUsI TpeOOBaHUN 0€30IaCHOCTH MPH MPOEKTUPO-
BaHWHU M W3TOTOBIICHHH COCYJOB, HAapyLIEHUS YCTAHOBJIEHHOTO TEXHOJOTHMYECKOIO
pexuMa M TpaBWI HKCIUTyaTallid, HEUCIPABHOCTH apMaTypbl U KOHTPOJBHO-
M3MEPUTEINIbHBIX MPUOOPOB, KOPPO3Usl, BEAYIas K YMEHBUIEHUIO TOJIIMHBI CTEHOK
COCYJIOB.

[Tocne u3roroBiaeHust Bce 000pyI0BaHUE MOJIEKUT TUIPABINYECKOMY UCIIBI-
TaHUIO NMPOOHBIM NaBieHueM P,. BeanunHa nmpoOGHOro naBiieHUs MpHU THIpaBiIAYE-
CKHMX UCHBITAHUSIX 000PYJIOBaHHUs, 32 UCKIIOUEHHEM JIUTOTO, onpeensercs no ¢hop-
MyJie

o
P :1,25-P%, (29)
rae P — pacuernoe naBnenue cocyna, MIla (krc/cm?);

[c]20, [o]t — momyckaembie HampspKeHHUs A MaTepuana 0O0OPYAOBAHHS HJIH
ero sneMeHToB cooTBeTcTBeHHO npu 20 °C u mpu pacuetHod Temnepatype, Mlla
(xrc/em?).

PacuetHOoe naBieHue — 3TO JaBJeHUE, HA KOTOPOE MPOU3BOAUTCS pacueT o00py10Ba-
HUS HA IPOYHOCTb.
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FI/II[paBJ'II/I‘-IeCKOG HUCIIBITAHUC I[eTaJIeﬁ O60py,Z[OBaHI/I$[, HU3TrOTOBJICHHBIX H3
JINTbs, IPOBOAUTCA HpO6HBIM OAaBJICHUCM, PACCYUTBIBACMbBIM I10 (bOpMyJIe

o
P =15-P [[G]]Zto : (30)

Ecnu obopynoBanue U ero JieTajd M3TOTOBJICHBI U3 HEMETAJUIMYECKUX MaTe-
pHUasoB, TO JJIA pacueTa MpOOHOTO JABICHUS MCTIOIL3YIOTCS Apyrue GopMyIibl, Mpu-
BeJieHHBIEe B [IpaBunax mpoMbIIUIEHHOW 0€30MacHOCTU MPHU UCIOIB30BaHUU 000pY-
JoBaHUs, paboTaroero noj M30bITOYHBIM AaBieHueM (yTB. Ipuka3zoM PoctexHanzo-
paot 15.12.2020 r. Ne 536).

s obecniedeHus: ynpapiieHus: paboToil 1 0e30IMacHbIX YCJIOBHM 3KCIUTyaTa-
MU 000PYI0OBaHUSI B 3aBUCUMOCTH OT UX HAa3HAYEHUS JOJKHBI ObITh OCHAIIICHBI:

- 3aIIOPHOW WJIM 3alIOPHO-PETYIUPYIOILIEH anmapaTypou;

- IpubOpaMu JUIsl U3MEPEHUS JaBJICHUS;

- IpuOOpaMu ISl UMEPEHUS TEMIIEPATYPHIL;
- IPEIOXPAHUTENBHBIMU YCTPOUCTBAMHU;

- YKa3aTeJsIMHU YPOBHSI )KUJIKOCTH.

Ha MaxoBuKkax 3amopHON apMmaTypbl YKa3bIBAIOT HANpPaBJICHUS HUX BpallCHUS
IIPY OTKPHIBAHUU WJIM 3aKPBIBAHWUU apMaTyphl.

Kaxxnoe o6opynoBaHre M €ro caMOCTOATENbHBIE MOJIOCTU C Pa3HBIMH JaBJe-
HUSIMU JIOJDKHBI OBITH CHA0KEHBI MAaHOMETPaMU MPsAMOro AeiicTBus. OHU yCTaHABIIU-
BAIOTCS Ha MITyIiepe 000pYyI0BaHUS WJIK Ha TPYOOIIPOBOIEC MEKIY 000pYyAOBaHUEM U
3anopHoit apmatypoil. CornacHo IIpaBunam, npu paboueM AaBICHUH 000PYI0BAHUS
10 2,5 MIla (25 krc/cM?) Kacc TOYHOCTH MaHOMETPOB JIOJDKEH OBITH HE HIDKE 2,5,
eciu padouee napienue Boiie 2,5 Mlla, To Kjacc TOUHOCTH ATUX MPUOOPOB TOKEH
OBITH He HIKe 1,5.

MaHoMeTpbl JOJKHBI TOJIOUPAThCs C TAKOM LIKAJOM, 4TOOBI MpeAes u3Mepe-
HUsl paboyero MaBlieHUs HAXOAWJICS BO BTOPOHM TpeTH IIKaibl pudopa. Hampumep,
pabouee naBieHue B cocyne 4 krc/cm?. B 5TOM Cllydae MOTYT MCIIOJIb30BaThCS MAHO-
METpPBI C MPENETIOM IIKaJIbl, KOTOPBIA A0JKeH ObITh Mexnay (3.4=12)/2 u (3.4=12)
KIc/cM?, T.e. MOKHO MCIIOJIb30BaTh MAHOMETPHI ¢ IpeaenaMu mkan mexay (0-6) u (0-
12) krc/cm?. MoxkHO B34Th MaHOMeTp co mmkanoi (0-8) krc/cm? v npu pabodeM 1aB-
JICHUU CTpeJiKa mprubopa OyJeT B CEPeIMHE BTOPOM TPETH ITOM IIKAJIBI.

Bnanenen obopynoBaHus JOJMKEH HAHECTH Ha MKy MAaHOMETpPa KPacHYIO
4yepTy, 0003HavaoIIyIo padodee AaBieHre. MoKHO B3aMEH KpacHOW 4epThl IPHUKpe-
UTHh K KOPIYCYy MaHOMETPa METAUIMYECKYIO IJIACTUHKY, OKPAIICHHYIO B KPAaCHBIN
LBET U TUIOTHO MPUJIETAIOLIYIO K CTEKITY MAaHOMETpA.

[IpaBuna ycTaHaBiIMBalOT TpeOOBaHUS K HOMUHAIBHOMY JHAMETPy KOpIyca
MaHOMETpOB. Eclii OHU yCTaHaBIMBAIOTCS HA BHICOTE 0 2 M OT YPOBHS IUJIOIIAJIKU
HaOIIOICHUsI, TO ATOT JUAMETp A0JDKeH ObITh He MeHee 100 M, oT 2 10 3 M — He Me-

Hee 160 MM. YcTaHOBKA XK€ MAaHOMETPOB Ha BBICOTE OoJiee 3 M He pa3peniaeTcs.
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[ToBepka MaHOMETPOB C WX OIUIOMOMpPOBAHHEM WM KJICHMMEHHEM JOJDKHA
MIPOU3BOAUTHCS HE pEXe OJHOIO pasza B 12 mecsues. JJoNOJHUTENBHO HE PEKE OJHO-
ro pasza B 6 MecslEeB BIAJeNel COCyAa JOJKEH MPOBECTH MPOBEPKY pabOUYUX MaHO-
METPOB KOHTPOJIbHBIM MAaHOMETPOM C 3aIIMCBIO PE3YJIbTATOB B KYpPHAaJ KOHTPOJIbHBIX
npoBepoK. 1Ipu OTCYTCTBMM KOHTPOJIBHOIO MAHOMETPA JOIYCKAECTCS HCIIOIb30BATh
MIPOBEPEHHBIN pabOUMii MAHOMETP, UMEIOIIHNI OJMHAKOBYIO C MPOBEPSEMBIM MPUOO-
POM LIKAITy ¥ KJIACC TOYHOCTH.

Ha kaxxzom ykasarene ypOBHsSI )KMJIKOCTH OTMEYarOTCs JOIYCTHUMbIE BEpXHUI
Y HIKHUNM ypoBHHU. OHU YCTaHABIMBAKOTCS IMPOEKTHON OopraHu3anuei. Beicora mpo-
3payHOro yKas3aTessl YPOBHS >KMJIKOCTH JOJDKHA ObITh HE MEHEE YeM Ha 25 MM COOT-
BETCTBEHHO HUKE€ HUKHETO U BBIIIE€ BEPXHETO JOIMYCTUMBIX YPOBHEH KUIKOCTH.

VYkazarenu 10KHBI ObITh CHAOKEHBI apMaTypoil (KpaHbl, BEHTUJIN) JJIA UX OT-
KJIIOYEHMSI OT COCy/la M MPOYBKU C OTBOJOM paboyeil cpenibl B 0€3011acCHOE MECTO.

Bce ob6opynoBanue, paboTaroriee 1noja U30bITOUHBIM JAaBJICHUEM, JOJKHO OBITH
CHA0>XXEHO MPEeAOXPAHUTEIbHBIMUA YCTPOUCTBAMM OT MOBBIIIEHUS AaBiaeHus. [ 3To-
r'0 UCHOJIb3YIOTCS:

1) npyxuHHBIE TpenoxpanuTenbHble Kianansl (I1K);

2) peraaxxHo-rpy3oBsie [1K;

3) UMITyJIbCHBIC MPEJOXPAaHUTEILHBIE YCTPOUCTBA, cocTtosime u3 riaaBHoro [IK u
YIPABJISIIOLIETO UMITYJIBCHOTO KJanaHa NpsMoro JeHCTBHUS;

4) npegoxpaHUTENbHbIE YCTPONUCTBA C Pa3pyLIAIOIIMMHUCI MEMOpaHAMU;

5) npyrue npenoxpaHUTENbHbIE YCTPOMCTBA, MPUMEHEHUE KOTOPBIX COIIACOBAHO C
Pocrexnanzopom Poccun.

Peruaxkno-rpy3oBsie IIK He 10mMycKarOTCA K UCIOIBb30BAHUIO HA NIEPEIBUKHBIX
CoCyJIax.

2. IIpuMepsl BBIOJTHEHUS 3a1aHUN

3amaya 1. Paccuuraiite quaMeTp W TOJUIMHY MPEIOXPAHUTEIBHON METHOM
MEMOpPaHBI IS 3aIUTHI OT PaspyLIEHHs COCYNa EMKOCTBIO 5 M, paboTaromIEro Mo
nasienueM 1,2 Mlla. Y nenpHOEe NponmycKHOE ceueHrne MeMOpaHbl IPUMUTE PABHBIM
1,3-10° mm?/m3,

HMano: V=5 w3 P=1,2 MIla; f=1,310°> mm?/M®

HaiiTu: d, g

Pewmenue:

[Tnomanb cOPOCHOTO OTBEPCTHS, 3aKPHIBAEMOI0 MEMOPAHOI, OnpeesieTcs Mo
bopmyie

F=f V.

F=1,310° - 5=6,510° (Mm?)
N3BecTHO, UTO IUIOMIAAL Kpyra paBHa F = nd?/4. CnenoBarenbHO, TAAMETP
peAoXpaHUTEIbHOW MEMOpPaHbl MOYKHO pacCUUTaTh
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d= \/‘T—F: 28510 _ 910 (van
T 3,14

TonmuHa npenroxpaHuTeIbHON MeTHON MeMOpaHbl onpeenseTcs o Gopmyiie

q=103-k-P-d,

rae K = 0,15-0,18 — koadduruert, yauThIBaAIONIHIA MaTeprual MEMOpPaHBI, TIPH-

uumaem k = 0,16.
q=102-0,16-1,2-910=0,17 (Mm)

3apaua 2. Onpenenuth TPeOyeMyrO TOIIMUHY IMIMHIPUIECKOTO TOHKOCTEH-
HOTO COCYy/Ia, COJIEPKAIIEr0 HEKOPPOAUPYIOIIYIO CPEAY MO/ MOBBIIICHHBIM J1aBJICHH-
eM 2 MIla, u3roroBieHHOro U3 npokatHou cranmu kiacca C 44/29 ¢ pacdyeTHbIM Co-
npotuBiieHueM Ha pactsokenue 260 MIla. Cocyn umeer 3akperuisiembie OoJTaMu
IUIOCKHUE TOPIEBBIE JTHUIIE U KPBIIIKY C TMAMETPOM OKPY>KHOCTH IO IIEHTPaM OTBEP-
ctuii 1151 6oatoB 700 MMm. BHyTpenHuii tuametp cocyaa 800 mm.

Hano: P =2 MIla; R =260 MIla; d =700 mm; D = 800 mm

HaiiTi: Tonumuy Si, MM, CTEHKH IIMJIMHIPUYECKON YacTH COCyJa; TOJIIUHY
TUTOCKUX JTHUI U KPBIIIKU Sy, MM

Pemenue:

TpeOyemyro TOMMMUHAY S, MM, CTCHKH ITMIMHAPUICCKON YaCTH coCcyaa Ompeie-
JISIOT 10 popmyJie

s,-—P2____.c.
(200Rp)n-P

rae @ — K03 UIMEHT NMPOYHOCTH CBAPHBIX IIBOB IUIMHAPUYECKUX DIJIEMEH-
TOB COCYIOB B IPOJI0JIbHOM HampasiaeHuu, ¢ = 0,7-0,9, npuanmaem ¢ = 0,8;

C — mpubaBKka K pacueTHOM TOJILMHE CTEHKH Ha KOPPO3HIO; ISl KOPPOAUPY-
rotieit cpenpl C = (2-6) mm, 1t Hekoppoaupytoiei C = (0,5-1,0) mm;

N — 3armac IpOYHOCTH, paBHbIH 3,5-4,5, npuaumaeM N=4,0.

2-800
Sl ==
200:260:0.8:4—-2

+0,75=0,76 (Mm)

TpebGyemyto TONMMIMHY TUIOCKUX JTHUI U KPBIIIKA HAXOAT 10 popMyJie

s,=01d, % +c,
R

r7e | — MOMPaBOYHBIN Kod(duimeHT, s 60ATOBBIX coeauHeHui p = 0,18,
IUISl TPUBAPUBAEMBIX B CTBHIK AHUIL WL = 0,25, aus 3armymek p = 0,3.
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S, =0,1-700 ==

5 T 0,75 =3.,4 (Mmm)
3. IIpakTrueckue 3a1aHus

3agaya 1. [lo ycioBusAM paccMOTPEHHON 3aiaydl 2 ONpPEAETUTh TONIUHY S
JHHINA U KPBIIIKA COCyJa, MpUHUMas ux cepuueckumu. BricoTa BBITYyKIONH YacTu
aauma 1 Kpeimku h = 400 MM, HapyxHBI quametp Dy = 800 M.

VYkazaHue: ucrojap3yute Gopmyny
— w7 E, Mm
200R ’

rae @ — kodahHULKEHT, YIUTHIBAIOIIUN (GOPMY THUII U KPBIIIEK U U3MEHSIO-
mwiics ot 0,75 npu h/Dy, =0,5 no 3,1 npu h/Dy, = 0,2;

E — monpaBka K pacueTHO! TonmuHe, KoTopas paBHa (2 MM + C).

3agava 2. MOXHO JIM UCHIOJIb30BaTh OJJHOCTYIIEHYAThIM BO3yIIHBIN KOMIIpEC-
COp TpH CIEIYIOIIUX YCIOBHSIX: HaualbHas Temmeparypa Bosayxa ty, = 20°C,
HauanbHOe mapneHme Py = 1 krc/cm?, komeunoe P, = 5 krc/cm?. CymmecTByer Iu
ONAaCHOCTh B3pbIBa?

VYkazanue: ucnonb3yiTe GopMyiry
(k-1)/k
PZ
T =T,|—=
P ]
1
rae T« u T, — KOHEeYHas 1 HavaJbHAas TeEMIepaTypa Bo3ayxa, °K;
k — mokasarens aguadarsl, K = 1,41.
3amauya 3. OnpeaenuTs MOITHOCTD B3pbIBA MPU Pa3PbIBE COCYAA, HAXOIAIIETO-
csa nop gasjieHueM Py = 15 xrc/cm?, koHeuHOE 1aBjeHue (IOciIe Pa3pbiBa) PaBHO aT-
mocheproMy (P, = 1 kre/cm?), HadanbHbI 00beM Taza V =3 M2,
VYkazanue: onpegenure padoty A, COBEpIIAEMYIO BO3IYXOM IMPHU pa3pylICHUU

cocyna, a 3aTeM MomHOCcTh N B3phIBa:
(k=1)/k

A= P,V 1- Py KI'M
k-1 P, ’
_A
N = %102-1)’

riae K — mokasarens aguadaTsl;

1 =0,1 ¢ — Bpems B3phIBa.

JlaBIeHHE NIEPEBECTH B KI'C/M?.

3agaua 4. CpaBHUTH YPOBHM OMACHOCTU THJIPABIMYECKUX UM MTHEBMATHUYECKHUX
UCTIBITAHWKA COCyJa, pabOTaromero moj MOBBIIICHHBIM JaBiieHneM. O0beM cocyna
1,5 M3, naBieHue py NpoBeeHuH uenbiTannii P = 650 krc/cm? = 650 - 10* kre/m2,

VYkazanue: HEOOXOAUMO PACCUUTATh U CPABHUTH MOLTHOCTHU B3phIBa JIJIsi 000MX

BApPUAHTOB NPOBeeHNs ucnbliTanuil. ITpu emkxoctu cocyna 1,5 m® u nasnenun P =650
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xrc/cm? Boga cxxmmaercs Ha AV = 38,4 1. OueBuano, uto paboTa A, 3aTpaunBacMas
Ha CKaTHE BOJIbI, 0CBOOOKIa€TCs TP B3PBIBE, T.€. UMEEM
A= (P AV)2 |

rae AV — ymeHblIeHHE 00beMa BOJIBI 33 CUET CHKATHS, M-,

P — naBieHue cxkatus, Kre/m2,
4. Borpocsl Jj1s1 CAMOKOHTPOJIA
1. KakoBbl OCHOBHBIE MPUYMHBI aBapuil U B3PBIBOB 00OPYJOBaHUs, PabOTAIOIIErO
1101 U30BITOUYHBIM JaBICHUEM?
2. Kak omnpenenstor BeIMYMHY IPOOHOTO AaBICHUS MPHU THIPABIUYECKUX UCTIBITAHU-
ax 000pyI0BaHus1, padOTAIOLIETO MO U30BITOYHBIM JaBICHUEM ?
3. Kak mogouparoT MaHOMETPHI 1J11 000PYI0BaHUSs, pabOTarOMIEro Mo 30bITOYHBIM
aBJICHUEM?
4. Kak opranuszyercs HaJI30p 3a 000pyIOBaHHEM, PAOOTAIOIMIUM IOJ] U30BITOYHBIM
aBJIeHUuEM?
5. Kak onpenensitor BeTMYrMHYy TPOOHOTO JAAaBJICHUS MPU THAPABIMYECKUX UCTIHITAHU-
SIX MAPOBBIX U BOAOTPEHHBIX KOTIOB?

IMpakTnueckoe 3ansitue 10, 11

Tema: Ilo:xapHasi 0€30I1aCHOCTH

Hean: oBnajeHWEe yMEHUSAMH, METOAAMH pacueTa MEPOINPHUATHH IO 00ECIICUCHUTO
Moxkapo0e30MacHOCTH

dopma npoBeaeHNs 3aHATHA — YIIPAKHCHUS

1. Meroauueckue peKOMEHAAIIUM O BBITTOJIHEHUIO 3aJaHuH

J1J1s IOJATOTOBKH K PEUICHUIO 33]1a4 PEeKOMEHIyeTcst u3yuuTh [1, ¢. 189-198].

Kareropun nomMemeHnii 1 34aHUN 1O B3PBIBOIIOXKAPHOM U MOKAPHOM OMAaCHO-
ctd. 110 B3pBIBOMIOXKAPHOM W IMOKAPHOW OMACHOCTH TOMEIICHUS MOAPa3ACsaOT Ha
kateropuu A, b, B1-B4, I' u JI. CreneHb omacHOCTH pacTeT OT KaTeropuu A K Karte-
ropuu /1.

Meronuka omnpeaeneHus Kkareropuil npuseaeHa B [Ipasuiax nporusonoxap-
HOTO pexkuma B PO. J[ns 5Toro HeoOX0oAuMO paccuyuTaTh OOIIYIO MOKAPHYIO HArpy3-
ky Q momenienus mo popmyse

Q:iMiqi’ (31)

rne Mi — macca i-ro roproyero Matepuana, Kr;
Ji — TeIJI0Ta CropaHusi 3Toro ke marepuana, MJx/kr.
3aTeM HaxoAAT YJIEJIbHYIO MOKAPHYIO HATPY3Ky
_Q
g_Ei (32)
43



rrne S — IIomaab MOMEIICHUS, M.

B wrore no IlpaBunam nporuBonoxapHoro pexuma B PO onpenensdror kare-
TOPHIO TIOMEIICHHS 110 TIOXKAPHOI OMacHOCTH.

[Ipu noskapax u B3pbIBax (paKTOpPbI, OMACHBIC JUISl )KU3HU U 370POBBS JIOJIEH,
ObIcTpO HapacTaroT. [10aTOMy mporiecc 3BaKyaluu J0AeH JOJIKEH ObITh JOCTATOYHO
KpaTKOBPEMEHHBIM. be30macHOCTh Jtojiel B IpOoIecce IBaKyallu JOCTUTACTCs, €CIn
pacueTHOe BpeMsl IBaKyalllH U3 3AaHUI U COOPYKEHH B 1I€JIOM PaBHO WJIM MEHBIIIE
HEe00X0ouMOoro (0e30MacHOT0) BpEMEHH dBaKyalliu.

JomycTuMoe BpeMsi 3BaKyally MPU KPyrOBOM pa3BUTHU MOXKapa Onpenenser-

cs 1o hopmyiie:
3 ,3WCB(th—tH)
TAOH - (1—(p)nq7tV2 (C)’ (33)

rne W — 00beM oMeIieHus, Mo,

C; — TermmoemkocTb Bo3ayxa, Jx/kr-K;

twp — KpUTHYECKas JUJIs YEeJIOBEKA TEMIIepaTypa OKpysKarolen cpeasl, °C;

t, — HauanpHasg Temnepartypa, °C;

¢ — KO3(PPUUMEHT, YUUTHIBAIOIINI MMOTEPHU TEIJIa Ha HArpeB KOHCTPYKUUH H
000pynIoBaHUs;

N — MaccoBas CKOPOCTh BHITOPAHUs BEILECTBA, KI/M?;

J — yIenpHas TeryIoTa CropaHus Cyxou ApeBecuHbl, JIK/Kr;

V — cKOpOCTh MepeMeNIeHus TPaHuLIbI oXKapa, M/C.

JIist ipeaoTBpalieHus BO3HUKHOBEHUS MOXKAPOB MPUMEHSIOT MOJTHHUE3ALIUTY
31aHUA U COOPYKEHUW. MOJTHME3alUTHOE YCTPOMCTBO OOBIYHO BKJIIOYAET B CeOs
CJIEIYIOIIME 3JIEMEHTBI — MOJIHUEYJIOBUTEIb, HEIIOCPEICTBEHHO BOCIPUHUMAIOIINAN
yZlap MOJIHMH; TOKOOTBOJ, COCIUHSIOINNA MOJHUEYJIOBUTED C 3a3€MIIMTENIEM; CaM
3a3€MJIMTENb; HECYILYIO OMOpYy. MOJTHUEYJTOBUTEIN MOTYT OBITh CTEPKHEBBIMH, TPO-
COBBIMM MJIM CE€TYaThIMU. [IpOCTpaHCTBO BOKPYr MOJIHHME3AIIUTHOIO YCTPOMCTBA
Ha3bIBAIOT 30HOM 3alIUTHI. ECIIM BEPOATHOCTH MOMNAJAHUS MOJHUU B HAXOASILIHKCA
BHYTpHU Hee 00beKT cocTaBiisieT He Oonee 0,5 %, TO 30Ha 3alIUTHI OTHOCUTCS K THUITY
A; eci BEpOATHOCTH paBHA He 6osee 5 %, To 30Ha 3aIUTHl OTHOCUTCA K TUTTY b.
@®opMa 30HBI 3alIMUTHl 3aBUCUT OT THUIIA MOJIHME3AUIUTHOTO yCTponcTBa. i crepx-
HEBOT'0 MOJIHUEOTBOJIa OHA COOTBETCTBYET KPYroBoMy KOHYycy. Ero reomerpuueckue
napaMmeTpsl (pa3Mepbl 30HbI 3aIIUTHI) HAXOIAT 10 GopMyJiaM:

JUIA 30HBI THIA A
ho = 0,85h;
R, = (1,1 - 0,002h)h; (34)

R, =(11-0,002h) h- n, .
0,85
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JUIS 30HBI THIIA b
h, = 0,92;
o=15h; (35)

R, =18 h-x |
0,92

rie Ry — pamuyc 30HBI 3aIIUTHI HA BBICOTE Ny, M;
ho — BeICOTa HECyIIEH OTOPBI, M;

Ro — paauyc 30HBI 3alUTH HA TTIOBEPXHOCTH 3€MJIH, M;

h — BeICOTa MOJIHMEOTBOA, M.

[Tpu 3amaHHBIX rabapuTax 3alMIIaeMoro o0beKkTa (MMH MOTyT OBITh hy 1 Ry )
HE0OXOIMMYIO BBICOTY N MOJIHHEOTBOJIa ONPEACIISIOT 10 (hopMyJie (ISl 30HBI 3alH-
ThI b):

h=(Rx+ 1,63hy) /1,5. (36)
2. IIpuMepsl BBIIOJTHEHHUS 3a1aHUN

3agaua 1. Onpenenuts KaTEropuio MOKAPHOM OMACHOCTH MOMEIICHUS, B KO-
TOPOM HaXOJATCS TBEPJIbIE TOPIOYME BEILIECTBA B CIICIYIOIMIUX KOJIMYECTBAX: JIPEBE-
cuHa — 1500 kr, 6ymara — 100 kr, pe3uHa — 20 Kr, TKaHb CHHTETHYECKas — 15 Kr.
Temora cropanus amnst apeBecunsl — 16,3 MJIx/kr, Oymaru — 13,4 MJIx/Kr, pe3uHbl
— 33,5 MJIxk/kr, TKaHu cUHTeTHYecKor — 27,5 MJDx/kr. Ilimomane noMemeHus S =
1200 M2,

HMano: M;=1500 kr; M,=100 kr; M3=20 kr; Ms=15 kr; 1=16,3 MJx/kr;
02=13,4 MJIx/kT; 03=33,5 MJIx/KT; 04=27,5 MIx/kr; S = 1200 M2

HaiiTi: kaTeroputo 1noxapHou ONaCHOCTU NOMEIIECHUS

Pemenmne:

PaccunTtaem obmryro moskapHyro Harpy3ky Q momemieHus mo ¢popmyse

Q = X M;g;=1500-16,3+100-13,4+20-33,5+15-27,5=26872,5 (MJ]x)

Haxoaum ynenbHy0 moXapHYyH0 Harpy3ky ¢

C _ 298725 _ 22,4 (MIlx/M)

975 = 1200

Cornacno IIpaBunam mpoTUBONOXapHOTO pexkrma B PO paccMoTpeHHOE MO-
MEIIEHHUE JTI0KHO OBITh OTHECEHO K KaTeropuu B 4 — nmoxapoornacHbie MOMEIICHUS.

3amavya 2. OnpenenuTth IOIMYCTUMOE BPEMs DBAaKyalluu MPU KPyrOBOM pa3BH-
TUU TOXKapa, €CIM TOPUT cyxXas IpeBecrHa, 00beM momenieHus: cocrapiset 2800 M3,
KpUTHYECKas ISl 4eloBeKa TemmepaTypa okpyxatomei cpeasl 70 °C, HadanbHas
temmneparypa 20 °C, kodpdUIMEHT, YYUTHIBAIONIUN MOTEPH TEIla Ha HAarpeB KOH-
cTpyKuuii u o6opynosanus 0,2, MaccoBas CKOPOCThb BBITOpaHUs Bemiectsa 20 Kr/m2,
yZelbHas TEIIOTa CropaHus cyXoil apesecunsl 6,3 - 10° Jlx/kr; ckopocTh nmepeme-
wenus rpanusl moxkapa 0,04 m/c. Termnoemkocts Bozayxa 1,01 - 103 Tx/xr-K.

HMano: W = 2800 m3; t, = 70 °C; t, = 20 °C; ¢ = 0,2; n = 20 xkr/m%* q = 6,3 - 10°
Jx/kr; V = 0,04 m/c; C, = 1,01-10° Jx/xr-K
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Haurn: 1.,
Pemienne:
Pacuer cnenyet Bectu 1o popmyiie:

3 [3WC,(typ—t 3 3:2800-10(70-20)
Tyon = ollpt) =9100 (c).
(1-@)nqnV? (1-0,2)206,3:103:3,14-0,042

3amaya 3. PaccuuTaTh BBICOTY OJIMHOYHOTO CTEP)KHEBOTO MOJIHHEOTBOAA JIS
3alIUThI 37aHus ¢ pa3mepaMu B miaHe 10x12 M u BeicoToit 6 M. PaccTossHue OT MOJI-
HUEOTBOJIa IO TOPILIOBOM CTEHBI 3[aHUsA MO oceBoi JmHUU 4,5 M. [IpuHATH 30HY 3a-
IIUTHI TUTIA b, T.€., BEPOATHOCTH MPOPHIBA MOJHUU K OOBEKTY HE JOJKHO IMPEBHI-
math 0,05.

Hano: A=10m;B=12m;hy=6Mm; L=4,5™

Haijitu: h

Pemienue:

Hcxons u3 pacnoyioxkKeHUss MOJTHUEOTBOJAa OTHOCUTENIBHO 3aIlMINAEMOro 37a-
HUS, paJuyc 3alUTHON 30HBI Ry Ha BeIcOTE hy ompenenseTcs

2 1 (A 5 L (10)2_
R,= [(L+B)?+ (5) = (4,5 + 12)2 + (7) =17,24 (m)
Jlnst 30HBI 3amuThl THTIA b paguyc 3amuTHOM 30HBI Ry CTEpPXKHEBOrO MOJIHUE-
OTBOJIa Ha BBICOTE OT 3eMin hy onpenensaercs

R, =18 h-
0,92

Bripazum u3 310# popMyIibl BRICOTY OJIMHOYHOTO CTEPKHEBOTO MOJIHUEOTBO/1a h
h = (R, + 1,63h,)/1,5=(17,24+1,63-6)/1,5 =18 (m)

3. IIpakTryeckue 3aJaHus

3amaua 1. Kakyro kateropuo nmo>kapHoi omacHOCTH Oy/I€T UMETh MTOMEIIICHHE,
B KOTOPOM OJIHOBPEMEHHO HaxojsaTcs apeBecuHa — 18000 kr, Oymara — 200 Kr, TKaHb
cunrerndeckas — 40 kr. [lnomans nomemenus — 1100 M2,

3amauva 2. OnpeaenuTh KaTEropyio MoKapHOM OMacHOCTH MOMEIIECHHS], B KO-
TOPOM HaXOJATCSI TBEPJbIE TOPIOUME BEIIECTBA B CIEAYIOLIMX KOJWYECTBAaX: ApPEBeE-
cuHa — 1300 kr, 6ymara — 120 kr, pesuna — 10 kr, TkaHb cuHTeTHYECKass — 20 Kr.
Tennota cropanus st apeBecunsl — 16,3 M[x/kr, 6ymaru — 13,4 MJ[x/Kr, pe3uHbI
— 33,5 MJIx/kr, TKaHu cuHTeTHdeckor — 27,5 MJDx/kr. Ilmomans noMemeHus S =
1500 M2,

3amaua 3. V3BecTHO, 4TO BEPOSTHOCTh BO3JICUCTBUS Ha JIFOJIeH OMacHbIX (hak-
TopoB noxapa Q, He gomkHa npesbimath 10° B rox. Cobmonaercs mu 510 TpeGoBa-
HUE MPUMEHUTENBHO K 15-3Ta)KHOW TOCTUHUIIE, €CJIM BEPOSTHOCThH MOXKapa HA 00b-
exkte paBHa Qn = 0,0003, BeposTHOCTD 3 (HEeKTUBHONW PaOOTHI CHUCTEM MPOTHUBOMO-
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KAPHOU 3allUThI (MMEETCS OMOBEIICHUE U MPOTUBOIbIMHA 3amuTta) Pn = 0,9975, Be-
POSTHOCTH CBOEBPEMEHHOM dBaKkyaruu jgoaeit P, = 0,999,

Yka3zaHue: uCroib3ynuTe Gopmyiy

Qu = Qn (1-Pn)(1-P,).

3amauya 4. PaccunTaTh BBICOTY OJIMHOYHOIO CTEPKHEBOTO MOJIHUEOTBOAA IJIS
3allUThI 3/1aHusl ¢ pa3mepaMu B iane 10x12 m u Beicotot 7 M. PaccTosinue ot mMoJi-
HHEOTBOJA 10 TOPLUOBOW CTEHBI 3aHUs MO OCeBOW JIMHUU 3,5 M. [IpuHATH 30HY 3a-
mUTHl THNA b, T.e., BEPOATHOCTh MPOPHIBA MOJHUM K OOBEKTY HE JOJHKHO IMPEBBI-
math 0,05.

3apauya 5. Paccuntath oxumpaemoe yucio N mopakeHuil MOJIHHEH B roj 37a-
HUA OpSIMOYToJbHON QopMbl. JinHa 3nanusa — 25 M, mupuHa — 20 M, BeicoTa — 7 M.
VY IeNbHYIO IIIOTHOCTH YAapOB MOJHHHU NPMHATH paBHoM 3 (km? - Tom) ™.

VYkazanue: yucio N onpenensitor 1o ¢popmysie

N = [(L + 6-h)(B + 6-h) — 7,7-h?]-n- 1075,

rae L, B, h — mmHa, mupuHa 1 BICOTA 3/1aHKsI COOTBETCTBEHHO, M;

h — ynenbHas MIOTHOCTL YAAapOB MOJHUM B | KM? TEppHTOpUM B TEYEHHUE OJI-
Horo roaa. Onpenensercs Mo CreuraibHbIM Ta0IUIIaM B 3aBUCUMOCTU OT CPEJHETO-
JOBOM MPOJIOIKUTEIILHOCTH I'PO3 B PETUOHE.

3agaua 6. OnpenenuTbh CTEXHOMETPUUECKOE cojiepKaHue (KOHLEHTPAIHUIO)
anermwiena (CoHy) st peakuuu ropeHus.

VYkazanue: ucronb3yite GopMyry

Cone=—0 9406,

1+4,848

rie Cerx — CTEXMOMETPUUYECKOE COAECPAKAHNE FOPIOYETO BEIIECTBA, %0 00.;
B — xoaddunmeHT, paccuuThIBa€MbIN IO PopMyIie
n, ng

=N +_H__’
b=n. 4 2

Ne, Ny, No — unciio aroMoB yriepoja (C), Bogopoaa (H) u kucnopoaa (O) coot-
BETCTBEHHO.

3anaua 7. V3BecTHO, YTO BEPOSITHOCTh BO3JICHCTBUS HA JIFOJICH OMACHBIX (Dak-
TopoB noxkapa Q, He momkHa npesbimars 10° B rox. Cobmopaercs nmu 310 TpeGoBa-
HUE TPUMEHHUTENBHO K 15-3Ta)KHON TOCTUHUIIE, €CJIU BEPOSATHOCTH MOXKapa Ha 00b-
exte paBHa Q, = 0,0003, BeposiTHOCTh d(DPEKTUBHON PabOTHI CUCTEM MPOTUBOIO-
KApHOU 3alIMThl (MMEEeTCsl ONOBEIIEHUE U TPOTUBOAbIMHAS 3amuTa) Py = 0,9975, Be-
POSITHOCTHh CBOEBPEMEHHOM dBakyanuu moaei P, = 0,999,

VYkazanue: ucnonb3yire hopmyiy
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Q: = Qn (1-Pn)(1-P,).

3amaya 8. BricoTa OIMHOYHOTO CTEP>KHEBOTO MOJIHUEOTBOAA paBHa 20 M. Ha
KaKOM MaKCHUMAaJbHOM PAaCCTOSHHMM 110 OCH OT 3/aHMS C pa3MepaMH B IUIaHe 12X12 m
U BBICOTOH 6 M OH MOXET OBITh YCTAHOBJIEH C y4€TOM OOeCHeueHUs] 30HbI 3alTUThI
tuna b.
4. TecThl 111 CAMOKOHTPOJIS
l. VYkaxure TEepMHH, COOTBETCTBYIOIIMW ONPENEICHUIO: «XUMHYECKaAs PEAKLUs
OKHUCJICHUS, COMPOBOXKIAIOIIASICS BbIIECIEHUEM OOJIBIIOTO KOJIMYECTBA TEIJIOTHI U
OOBIYHO CBEYCHUEM)

a) ToXkap

0) ropeHue

B) B3pbIB

I') CAaMOBO3TOpaHue

1) CAaMOBOCILJIAMEHEHHE
2. I1o roprouecTr CTpOUTENBHBIE MATEPHUAIIBI ACIATCSA Ha HETOproune u roproune. Kak
B CBOIO OYEpEIb MOAPA3JEISAIOTCS TOPIOYUE CTPOUTEIBHBIE MAaTEPHAIIbI IO TOPrOYE-
ctu?

a) c1aboroproure U CUIIbHOTOPIOYne
0) cnmaboroproune, yMEpeHHOTOpIOUre, HOPMaJIbHOTOPIOYNE, CUIILHOTOPIOYHE

B) c1a00roproure, HOpMaJbHOTOPIOYHE, CHIIBHOTOPIOYHE

I') YMEPEHHOTOPIOYHE, HOPMAJIBHOTOPIOYNE, CUIIBHOTOPIOYHE

1) claboroprovre, yMEPEHHOTOPIOYHE, HOPMAJILHOTOPIOYHE
3. K xakomy HampaBieHHIO oOecrieueHus: MoKapHOW 0€30IacHOCTH OTHOCHUTCS M30-
JISILMS TOPIOYEn cpeibl?

a) CUCTEMbI TPOTHUBOIIOKAPHOMN 3AIUTHI

0) OopraHM3alOHHO-TEXHUYECKUE MEPOITPUATHUS

B) CUCTEMBI PEJOTBPALLEHNUS [10KapOB

I') CUCTEMBI TYLIEHUS MOXKapa

1) CUCTEMBI MTO’KAPHON CUTHAIM3ALMU
4. Ha cKOJBbKO KJIaCCOB MOJIPa3IeisOTCA CTPOUTENbHbIE KOHCTPYKIMHU 10 MOXKAPHOU
omnacHoCTu?

a) 1Ba

0) Tpu

B) YETHIPE

T) MSTh

1) IIECTh
5. K xakoMy HampaBjiIeHHUIO O0O0ecredeHus MoKapHOW 0E30MaCHOCTH OTHOCSTCS dBa-
KyallHOHHBIE MEPONIPUITHS?

a) CUCTEMbI TPOTUBOIIOKAPHON 3AIIUTHI

0) opraHu3alMOHHO-TEXHUYECKUE MEPOTTPUSITHUS
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B) CUCTEMBbI MPEIOTBPALIECHHUS IOKAPOB
') CUCTEMBI TYIICHUS TToXkKapa
1) CUCTEMBI TTOKAPHOW CUTHAIM3ALUN

6. OT 4ero 3aBUCHUT OKHAAEMOE KOJIMYECTBO MOPAKCHUN MOJHUEH 3JJaHUIl U COOpY-
JKeHui?

a) OT BBICOTHI 3JJaHUI U COOPYKEHUI

0) OT IJIMHBI, LIUPUHBI U BBICOTHI 3JaHUN U COOPYKEHUI

B) OT BBICOTHI 3/1aHUH U COOPYKEHUH U YUCIIa y1apOB MOJIHHUH B 3€MHYIO
IIOBEPXHOCTH

I') OT JUIMHBI, LIUPUHBI, BBICOTHI 3JaHUN U COOPYKEHUN U YHCIIa YAapOB
MOJIHUY B 3€MHYIO IIOBEPXHOCTD

J) OT 4YHcla YAApOB MOJIHHM B 3€MHYIO IIOBEPXHOCTH B MECTE pacIoJo-

YKECHUS 3[JaHUU U COOPYKECHUIN
7. Kak Ha3bpIBaeTCs KOMIUIEKC MEp, HAIPABJICHHBIX HA UCKIIFOYEHUE YCIOBUN BO3HUK-
HOBEHUS moxkapa?

a) cucTeMa MPOTUBOIOKAPHOM 3aIUThI
0) cucTema peAoTBpaIlCHUs MoXapa
B) MOXapHas 6€30MacCHOCTb

r) nokapHas npopuIaKTUKa

1) CUCTEMBI TYIIEHUS TI0XKapa

8. Uto mpeacTaBiseT coOOM 30HA 3allUTHl OJJUHOYHOTO CTEP’KHEBOTO MOJIHHEOTBO-

mna?

a) nmoxychepy

0) map

B) KyO

') KPyroBOoi KOHYC
1) TUpaMUy

9. Kak Ha3bpIBaeTcsi METOJ TYIIEHUS MOKapa, MpU KOTOPOM MPUMEHSETCS U30JSALUS
odara rOpeHHs OT KMCI0pOJa Bo3ayxa’?

a) METOJI OXJIKICHUS

0) 00BEMHBIN METO]T

B) IIOBEPXHOCTHBII METO/

') METOJI XUMHUYECKOTO TOPMOKEHUS

IIpakTnueckoe 3ansitue 12, 13

Tema: 3ammTa B Ype3BbIYAHHBIX CUTYALMSAX

Henab: oBnasgeHne yMEHUSIMH, METOJaMH pacyeTa MEpPONPUATUN MO OOECHEeUEHHUIo
YCTOWYMBOCTH OOBEKTOB 3KOHOMHUKH B YCIIOBUSIX UPE3BBIYAITHBIX CUTYAIIH

®opma npoBeAeHHs 3AHATHA — YIIPAKHECHUS
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1. Meroanueckue peKOMEHIALMH 10 BBIIOJHEHUIO 3aJaHUI

J1J1s IOATOTOBKH K OTBETY Ha BOIIPOC peKOMEHIyeTcst u3y4uuTh [1, c. 276-300].

[IpoHukaromas paauanus, NpOXOoJs Yepe3 pa3IM4YHbIe Cpelbl (MaTepuabl),
ocnabssercss. CreneHp OClIa0leHUs 3aBUCUT OT CBOMCTB MaT€pUalOB U TOJIIUHBI
3aIIATHOTO CJIOA.

3alUTHBIE CBOWCTBA MaTepHalla XapaKTEPU3YIOTCA CIOEM IOJOBUHHOIO
ocnabiieHusi, MpPU MPOXOXKACHUU KOTOPOTO HMHTEHCHBHOCTh TaMMa-Ty4yeill win
HEHUTPOHOB yMEHBIIAECTCS B 2 pasa.

[TpoTuBOpaguaOHHBIE YKPBITHS OCJIA0ISIOT 1eMCTBUE paJuallu U, CIeI0Ba-

TEJIBHO, 103y 00TyUeHUS JTFO/ICH.
Koaddurment ocnadbnenus K; muist Kaxaoro Marepuaia onpesensercs mo Gop-

MyJIe:

g

Apon:

K; = 2 /7o, (37)
rae hj — TomuHa i-ro Matepuana, CM;

dyon; — CTIOM MOJIOBUHHOTO OCIAOIEHHUS JUIA 1-T0 MATEPUATIA. CM.

OO6muit kodpbunmreHT ocnadaeHus OyaeT:

Koo = [ [Xi. (38)
i=1l

IIpu B3pBIBE EMKOCTH C aBAPUMHO-XMMHYECKUM OIIACHBIM BELIECTBOM BO3HU-
KaeT yaapHas BojHa. M30bITOYHOE aBiieHre yIapHOil BOJIHBI HAXOAT Mo popmyie:

700

P, =
4M+2&m6-4)wn@’ (39)

rae K — koadpummeHT n30pITOYHOTO TaBIeHNUs, OTPEEIseMbIi 1o hopMmyIie:

K =0, (40)

R
24~
17,530

rae R — pacctosiHue oT 37aHus 10 MeCTa B3phIBa, M;
Q — KOIMYECTBO aBapUUHO-XMMUUYECKOTO OMaCHOTO BEIIECTRA, T.

Ecnu paGoTHHUKHM TOCTIE 3apa)KeHUs] TEPPUTOPUN PATHOAKTUBHBIMHU BEIIECCTBA-
MU HAaXOJSTCS B KaKOM-JIMOO 3JaHHH, TO SKCIO3UIIMOHHYIO J03y OOJydeHUs, KOTO-
PYIO OHHM TOJTyYaT B LIEXE, MOKHO ONpPEneNuTh o Gpopmyiie
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P -T
D=—— (P), (41)

ocn

rie P — ypoBeHb pajguanuu Ha MECTHOCTH, P/d;
Kocr — KO3 uiirenT 3anuThl (0caabieHus) 31aHNS;
T — Bpems, u.

2. IIpuMepsl BBIOJTHEHUS 3a1aHUI

3agauya 1. Paccuurtars 00muii kKoapuiueHT ocaabaeHus] TPOHUKAIOIIEH pa-
JUALUU 3aI0UTHON KOHCTPYKLIHUEH, TPU U3TOTOBIEHUU KOTOPOI MCIOJIb30BaHbl OETOH
(tonmuua 10 cm), aepeBo (tonmuHa 15 cm) u rpyHT (TonmuHa 30 cMm). Cioil moso-
BUHHOTO ocJiabieHus s 6eroHa coctasisier 10 cMm, aepesa 25 cm, rpyHTa — 14 cM.

Hano: hy = 10 cm; hy = 15 em; hy = 30 em; dyp,, = 10 eM; dpyg, =25 M; dpop,
=14 cm

Haiitn: Koy

Pemienne:

CHauana paccuntbiBaeMm KodhduieHT ocnadnenus Ki ayis kaxaoro marepua-
Ja, croJib3ys hopmyiy (34).

Ky=2"%0 =2

Ky=2"/2s = 1,5

30
Ky=2 /14 = 4,4
3aTtem paccuuThiBaeM 00U KodhdUIMeHT ocinabaeHus

Keow = [ [Ki=2:1,544=132

i=1
3apaua 2. Onpenenutb W30BITOYHOE 1aBJIICHUE YAAPHON BOJIHBI B pailoHE Me-
XaHMYECKOTO 11€Xa MPU B3PHIBE EMKOCTH C MpornaHoM B komuuyectBe 100 T, Haxons-

nielics Ha ygainenun 600 M ot 1exa.
HMano: Q=100T; R=600 M

Haiitu: Py,
Pemenne:
CHauana paccuuThiBaeM KO3(GGUIIMEHT U30BITOYHOTO JaBICHUS
R 600
K=024———= —— =
17530 0,2417’53 — 1,77

3aTem paccuuThIBaeM U30BITOYHOE JTABJICHUE yIapHOUN BOJHBI B palloHE Mexa-
HHUYECKOTO 1eXa

700
Py = = 70 = 19,6 (xITa).

3\1+29.8K —1) ~s(Jirzomrrr1)
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3. IlpakTrueckue 3a1anust

3agauya 1. Paccuurtars 00muit kKo3phuueHT ocaabaeHus MPOHUKAIOLIEH pa-
JUAIUU 3aI0UTHON KOHCTPYKLHEH, TPU U3TOTOBIEHUU KOTOPOI MCIOJb30BaHbl OETOH
(tommmua 15 cM), nepeBo (tonmuHa 25 cm) u rpyHT (TonmuHa 40 cm). Croit moJo-
BUHHOTO ocJiabnenus s 6eroHa coctasisier 10 cMm, aepesa 25 cm, rpyHTa — 14 cM.

3apaua 2. Onpenenuth W30BITOYHOE TaBJIICHUE YAApHON BOJIHBI B pailoHE Me-
XaHUYECKOT0 11€Xa MPHU B3PbIBE EMKOCTH C MPONaHoM B KoiaudecTtBe 150 T, Haxoxas-
nierics Ha yaainenuu 500 M ot uexa.

3apaua 3. PaGoune npuObUIM U3 YKPBITUS B 1I€X, PACIOJIOKEHHBIA B OJIHO-
ATaXHOM MPOU3BOACTBEHHOM 3/IaHHH, TIOCIIE 3apaKEHUSI TEPPUTOPUHU 3aBOJIA PATUO-
akTuBHbIMH BenlecTBaMu (PB). YpoBeHb paguanuu Ha TEpPUTOPUU B MOMEHT IPH-
ObiTHs pabouux coctaBisl Py = 87 P/u, a wepe3 6 u cumsuica no Py = 23,6 P/u.
OnpenenuTts 3KCHO3UIMOHHYIO 103y 00JyueHus, KOTOpYyto paboune noiydar B LEXe,
ecyii paboTa rmpooKanace 4 4.

VYkazaHue: cHayalla HaXxoIAT CPEAHUIN YPOBEHb paIualliu:

p —FutPe
P 2

3HaueHne Kod(p(UIMEHTAa 3aIUTHl JUIsl OJHOATAKHOTO IMPOU3BOACTBEHHOIO

3nanus, Koey = 7 — cm. Tabnuiy 3.

(42)

Tabnuna 3 — 3Hauenne kKodPPUIUEHTOB OCTAOICHUS

HanmeHnoBanue yKpbITUI U TPAHCIOPTHBIX CPEACTB WJIN YCIOBUS JEUCTBUSA K
OCJ1
HaCeJICHHUS
OTKpBITOE PacnoyIOKEHUE HA MECTHOCTH 1
TpancnopTHbIE cpencTBa
aBTOMOOWJIN, aBTOOYCHI 2
[MaCCaAKUPCKUE BarOHbI 3
[IpombllIeHHBIE U AIMUHUCTPATUBHBIE 3/TAHUS
IIPOU3BOJICTBEHHBIE OJTHO3TAXKHBIE 3/JaHUS (11€Xa) 7
MIPOU3BOJICTBEHHBIE M aIMUHUCTPATUBHBIC TPEXITAKHBIC 3TaHUS 6
’Kunbsle kaMeHHBIC ToMa
OJHODTAXKHEIC 10
[OIBAJT 40
JIBYXITa)KHbIE 15
OB 100
IS THATAXKHBIE 27
[OIBAJT 400
Kuneie nepeBsHHBIC JOMa
OIHODTAXKHBIC 2
OB 7
JIBYXJTaKHBIE 8
[IOABaJI 12

3ateM 1o opmyiie (38) HAXOJAT FIKCIO3UIIMOHHYIO 103y 00TyUeHHUS.
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3amauya 4. OnpeaenuTs BO3MOKHOE YUCIIO MOPAKEHHBIX JIFOJIEH B HACEJIEHHOM
IyHKTE, OKA3aBIIEMCS B CJIOKHOM OdYare MmopaXeHusi pu OJHOBPEMEHHOM BO3/Ei-
CTBUHU YJApHOM BOJIHBI (BEPOATHOCTH NopaxeHus = 0,5), CBETOBOro u3iaydeHus (Be-
poATHOCTH nopaxkeHus = 0,4), 1 IpOHUKaIOLIEH paaralnuyu (BEpOATHOCTb OPaXKEHUS
=0,2). B nacenennom nynkte npoxkuaeT N = 50000 gern.

VYkazanue: 1) ucnonb3yiite ¢popMyy A pacuera pe3ylbTUPYIOLIEH BEpOsT-
HoCcTU P mopaxxeHust B CJI0KHBIX WM KOMOMHUPOBAHHBIX OYarax mopaKeHus:

P=1- f[(l—Pi), (43)

rje Pi — BEpOATHOCTD MOPAKEHUS JIFOIeH TP BO3JICHCTBUH I-TO TTOPaAXKAFOIIETO
dakTopa;
2) BO3MOHOE YHUCJIO MOPaXEHHBIX JIFoACH N onpenensiercs no Gopmyre

n=N-P. (44)

3agaua 5. Bo BpeMs paboT no Tymenuto noxapa Ha ADC ypoBeHb pajualiu
ob11 paBeH 1500 P/4. IToxapHble yyacTBOBaiu B TylIeHHH Moxkapa 30 MuH, padoTas
OTKpbITO. ONpenenuTh 103y 00TyUeHHsI TOKAPHBIX U MOCIEICTBUSA O0ITyUEHHUSL.

3agaya 6. PaccuuTtaTh mapameTpbl 30HBI NOpaxKeHHs (IUIOL[aAb pasiuBa Sp,
IUIOIIA/Ib 30HBI XUMHUECKOT0 3apaKEHUs S;) MpU pa3pylIeHUH HeoOBaJIOBAaHHON €M-
kocTH ¢ 10 T XJ10pa B HACEJIEHHOM IYHKTE CO CIUIOIIHOM 3acTporKoi. CKOpOCTh BET-
pa —4 m/c, cTeneHb BEPTUKAIbHOM YCTOMUMBOCTH aTMOC(HEphl — UHBEPCHSL.

VYkazaHue: BO3MOXKHas IUIOIIAAb pa3jiiBa aBapUHO XMMHYECKH ONACHOIO Be-
miectBa (AXOB) onpenensiercs mo Gpopmyiie

Sp = Mi(p - 1), (45)
rae M — macca AXOB;
p — motHocTh AXOB, s xnopa p = 1,55 1/m3;
t — TonmuHa cnos paznusuierocas AXOB, npuaumarot B pacuetax 0,05 M.
[1n01maas 30HBI XUMUYECKOTO 3aropaHusi, 00YCIOBICHHOW JIBM)KEHHEM 00Jlaka
ucnapusuierocs AXOB, naxonsaT no popmyne

1
S, =§F-H_I,KM2 (46)

rae I' u Il — rmyOGuna u mmpuHa pacinpocTpaHeHus 001aKa 3apakeHHOTO BO3-
yXa, KM.
['y6uny I onpenensitor mo tadauiiam 4, 5 ¢ y4eToM IPpUMEUaHUM.
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[Iupuna I, kM, 30HBI XUMHUYECKOTO 3apPAKEHUS ONPEAEIIAECTCS C YYETOM CTe-
MEHU BEPTUKAIBbHOUN ycToWunBocTH atMocdepsl: npu naBepcuu L = 0,031, mpu u3o-
tepmuu L = 0,151, npu xonBexuuu 11 = 0,81

Tabnuua 4 — I'myOuna I', kM, pactipocTpaHeHUs 3apax€HHOTO 00Jlaka BO3AyXa Ha OT-
KPBITOH MECTHOCTH MPHU U30TEPMHUHU, CKOPOCTH MPU3EMHOT0 BeTpa 1 M/c, eMKOCTH HE

00BaJIOBAHBI

HanmenoBanme Koanuecto AXOB B eMKOCTSIX, T
AXOB 5 10 25 50 75 100
Xnop 4,6 7 11,5 16 19 21
AMMHak 0,7 0,9 1,3 1,9 2,4 3
CepoBoaopon 1,1 1,5 2,5 4 5 8,8
Cepuucthiii a- 08 0,9 1,4 2 2,5 35
THIPU]T

[Ipumeuanus: 1) rimyOuHa pacnpocTpaHeHus o0jaka IpU UHBEPCUU MPUMEPHO
B 5 pa3 Oouibllie, a IPU KOHBEKIMHU B 5 pa3 MEHbIIIE, YEM NPU U30TEPMUM; 2) NIyOruHA
pacupoCTpaHEHUsl BO3[lyXa B HACEJICHHBIX IyHKTax CO CIUIOIIHOM 3aCTPOMKON, B
JIECHBIX MaccHuBax B 3,5 pa3a MEHbIIIE, YEM Ha OTKPBITOM MECTHOCTH IPH TOM XKE CTe-
MIEHW BEPTUKAJIBHOM YCTOWYMBOCTU aTMoOc(epbl U CKOPOCTH MPU3EMHOTO BETPA;
3) mns o6BamoBaHHbIX emKkocTe ¢ AXOB rnyOumHa pacnpocTpaHeHusl oOsaka
ymeHblaercs B 1,5 pasa; 4) npu ckopocTu npu3eMHOro Berpa dosiee 1 m/c BBoaaTcs
NOMpaBOYHbIE KOIPDUIIMEHTHI COTIACHO Ta0IHIIe 5

Tabnuua 5 — [onpaBounbie KOAhHUIMEHTHI

Crenens BepTH- CkopocTb BeTpa, M/c
KaJbHOM yCTONYH- 1 5 3 4 5 6 7
BOCTH aTMOC(epbl
WNuBepcus 1 0,6 0,45 0,38 - - -
N3otepmus 1 0,7 0,55 0,5 0,41 0,41 0,38
Konsexkmus 1 0,7 0,62 0,55 - - -

3apaua 7. Bo Bpems paboT mo Tymenuio moxapa Ha ADC ypoBeHb pajuaiiu
ob11 paBen 1500 P/u. IToxapHbie yuacTBOBanu B TylieHHH noxkapa 30 MuH, padoTtas
OTKpBITO. OnpeienuTh 103y 00JIy4eHUS MOKAPHBIX U MOCIEACTBHUS 00TydCHUSI.

3agaua 8. OnpeaenuTh MIOLIAAb 30HBI XUMHUYECKOTO 3apa)KCHUS U BpEMs
MO/IX0/1a 3apaXKEHHOTO 00JIaKa BO3/lyXa K HACEIICHHOMY MyHKTY, PACTIOJI0KEHHOMY B
7 KM OT aBapuiHOTO O0BEKTA, HA KOTOPOM Mpowu3omuia yreuka 50 T aMMHuaka u3 He-
0OBaJIOBAaHHBIX TEXHOJIOTMUECKHX AaIllapaToB Ha OTKPHITOW MecTHOCTH. CKOpOCTb
BeTpa — 2,5 M/c, COCTOSIHME BEPTUKAIBHONW YCTOMYUBOCTH aTMOC(EPHI — U30TEPMHSIL.

VYxkazanue: ckopocth noaxona oodmaka Ve, = (1,5 — 2,0)V, roe V — cxopocts
BETpA.
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3agaya 9. Ha kakoM paccTOSHUM OT 3MUILIEHTPA BO3IYIIHOTO SIIEPHOTO B3phIBa
MOITHOCTBIO 200 KT BO3MOKHO BOCIIAMEHEHHUE ACPEBSHHBIX CTPOCHMM, IS KOTO-
pPBIX BEJIMYMHA CBETOBOTO MMITYJIbCA, BBI3BIBAIOLIETO BOCILUIAMEHEHHE COCTaBIISIET
(420-672) xJIxx/M?. CocTosHue aTMOc(epsl — OYEHb SICHO, JAIbHOCTh BHAUMOCTH —
1o 100 kM.

VYka3zanue: HEOOXOAUMO HCIOB30BaTh (POPMYITy ISl pacueTa CBETOBOTO MM-
mybca U, kJx/m?

E

“mRT 1)

riae E — sHeprust cBeToBOro U3iydeHus s1€pHOTO B3pbIBa, paBHas 35% MoIHON
sHepruM B3pbiBa. llonmHas oHeprus B3phBa IPU  MOIIHOCTH 1 KT paBHa
4,18 - 10° kJIx;

R — paccTostHue OT UEHTpPE B3phIBA, M;

K — xoadpunment nponyckanusi, 3aBUCALIUN OT AaJbHOCTH BUAUMOCTH U CO-

ctosHusa armocgepsl. [Ipu ganpHocTH BuauMocT 10 100 KM U cocTossHUM aTMocde-
pbI — oueHb scHo K = 0,96.

4. Bonmpocsl 111 CAMOKOHTPOJIS

1. YTo mOHUMAIOT MO/I YCTOMYHUBOCTHIO pabOThl 00BEKTa SKOHOMUKH ?

2. Kakue MeponpHsTHs UCIIOJIb3YIOT JUUISl OBBIIEHUS] YCTOWYMBOCTH CHCTEMBI BOJIO-
CHaOXeHUsI? DIeKTPOCHAOKeHUs?

3. Kak paccuntbiBaeTcs U30BITOUHOE JABJICHUE, KOTOPOE MOXKET MPUUYUHUTH MOBpE-
KJICHUS Pa3IMYHOM CTENEHH TSXKECTH MPOMBIIUICHHBIM 3/1aHUAM?

4. Kak paccuuThIBaeTcs 03a OOIy4YECHUS MPHU 3apaXKCHUU TEPPUTOPUHN PATUOAKTHB-
HBIMH BEIIECTBAMU?

5. Kak paccuutsiBaercsi Ko3pdUIMEHT OciabieHuss TPOHUKAIOUIEH paaualuy 3a-
LIIMTHOM KOHCTPYKIIMEN

6. Kak opranusytorcs AC u JJHP?

7. UTO BXOIUT B COMIEPKAHUE CTIacaTeNIbHBIX paboT?

8. UTo BXOIUT B COJIep >KaHNe HEOTIOKHBIX padoT?

IpakTnueckoe 3ansitue 14, 15

Tema: Oprann3alMOHHO-NIPABOBbIe OCHOBBI YNPABJIEHUSI 0€30MACHOCTBHIO KH3-
HeAesITeJIbHOCTH

Ieab: ocBOeHHE OpraHU3aIMOHHO-TIPABOBBIX OCHOB YIpPaBJICHUS OE€30MaCHOCTHIO
YKU3HEICATCIHbHOCTH

®dopMa NpoBeeHUS 3AHATHS — YIIPAKHEHUS
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1. MeTouueckue peKOMEHIAIMU IO BBITIOJIHEHUIO 3aJJaHUI

JI1st MOArOTOBKY K PELICHUIO 337a4 peKoMeHayeTrcs u3yduts [1, c. 12-14; c.
358-363].

@opMyIIbl Ul pacyeTa NOKa3aTesleld COCTOSIHUE IIPOU3BOJICTBEHHOTO TpaBMa-
TU3Ma:

ko3¢ puimeHTOM 9acToThl Ky HECUaCTHBIX CITy4YaeB

K, = @-1000, (48)

ko3 dunrerTom TsKecT K HECHACTHBIX ClTydacB

K, = (ZH—E), (49)

ko3 dunmerTom noreppb K
K, = Ky K, = Z—PD-1000, (50)

KOA(PUIIMEHTOM YacTOThl HECUACTHBIX CIy4aeB CO CMEPTEIbHBIM HCXOAOM
(ko3¢ punment cmeptHOCTH) Koy

Ky = @-1000, (51)

Koa(purreHTOM 0000IIEHHBIX TPYAOBBIX MOTEPH Kog
Kos = Ky - K+ Ky - 6000, (52)

rae (HC) — uncino HecyacTHBIX CIIy4aeB 3a aHATU3UPYEMbIA Mepruoa (0OBIYHO
OJIH KaJIeHJIapHBIHN TO1);

P — cpennecnicouHas 4MCIEHHOCTh PaOOTHUKOB B paccMaTpUBAeMOM TIEpH-
0Jie;

>D — cymmapHOoe 4HCIIO JHEH BPEMEHHOW HETPYIO0CIOCOOHOCTH, BhI3BaH-
HBIX BCEMH HECUACTHBIMU CIIyYasiMHU 32 OTYCTHBIN TIEPHO/T;

(HC)cy — 4MCIIO HECUACTHBIX CIYyYaeB CO CMEPTEIBHBIM UCXOI0M;

6000 — ycnoBHBIE TPYJIOBBIC IOTEPU B THAX HA OJIMH HECUACTHBIN CITydaid CO
CMEPTEIBHBIM UCXOJIOM.
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Baxupim nonoxennem denepanbHbiM 3akoHOM «OO0 003aTEbHOM COLMATb-
HOM CTpPaxOBaHUHU OT HECUACTHBIX CIlyuyaeB Ha MPOM3BOACTBE U MpOodeccrnoHATbHBIX
3a00JIeBaHUI» SIBJSIETCS TO, YTO CTPAaxOBaHHE PAOOTHUKOB OT HECUACTHBIX CIIyuacB
Ha TPOM3BOJCTBE U MNPOPECCHOHATIBHBIX 3a00JIEBAHUM OCYIIECTBIIETCA 3a CYUET
CpelcTB padoTodarensi, KOTOPbI 00s13aH OCYILIECTBIATh €XKEMECSIUHbIE 00s3aTeNb-
HbIE CTpPaxoOBbI€ IUIATEXHU CTPAXOBIIMKY. PazMep 3THUX IUIaTeXell pacCUUTHIBACTCS
MCXOs U3 CTaBKU CTPaxoBoro tapuda, CKuAku (Haa0aBKH) K cTpaxoBoMy Tapudy u
HAYMCICHHOM oIuiaTtel Tpyaa. st ompeneneHusi CTaBOK CTPaxoOBBIX Tapu(OB Bce
OpEeIIpUITHS U OpraHU3alMK pa3/iesieHbl Ha 32 Kiacca MpoQecCHOHANIbHOIO PUCKA.

B o0meMm ciaydae 3acTpaxoBaHHbBIE UMEIOT IMPAaBO Ha CIEAYIOIINE BUIBI 0Oec-
MEYEHUS N0 CTPAXOBAHUIO (CTPAaXOBBIE BBIILIATHI):

- MOCcOOME MO BPEMEHHOW HETPYJI0CIHOCOOHOCTH, BBHIIJIAYMBAEMOE 33 BECH Ile-
puoa B pazmepe 100 % cpennero 3apaboTka;

- €IMHOBPEMEHHAs CTpaxoBas BBIILJIATa 3aCTPAXOBAHHOMY JIMOO JIMLIaM, HMe-
IOILMM IPABO Ha MOJYYEHUE 3TOU BBIILIATHI B CIIy4ae €r0 CMEPTH;

- €XKEMECAYHBIE CTPaxOBbIE BBIILJIATHI 3aCTPAXOBAaHHOMY JIMOO JHUIAM, UMEIO-
IIMM [PaBO Ha MX IMOJYYEHHUE B CIy4ae €ro CMEpPTH; pa3Mep €XKEMECAYHON CTpaxo-
BOil BbILIaThl (B) ompenensiercst kak 1o cpeqHero MecsayHoro 3apaborka (CM3)
3aCTPaxOBAaHHOT'O JI0 HECUACTHOrO ciiyyas Wiau mpo¢3adosieBaHUs, UCUHMCIECHHAs B
COOTBETCTBUM CO CTENEHbIO YTPaThl UM MPOPECCUOHATBHOU TPYIOCIOCOOHOCTH U C
Y4E€TOM BHHBI 3aCTPAXOBAHHOTO, & UMEHHO:

AT AB
B=—(CM3)1- = |,
100( >( 100) (53)

rne AB — ymeHblIeHHE pa3zMepa eXKeMeCIYHbIX BbIIIAT, %, C yY€TOM BUHBI 3a-
CTPaxOBaHHOTO B BOBHMKHOBEHUU BpeJa, MPUUUMHEHHOTO €ro 310poBbio (AB < 25 %,
CTENEHb BUHBI 3aCTPAXOBAHHOTO JOJKHA OBITh YKa3aHa B aKT€ O HECUACTHOM Cllydyae
WJIU B aKTe 0 npod3abosieBaHUN);

AT — crenenb yTpatsl podecCHoHaNbHOM Tpya0CcocoOHOCTH, Y0;

- OIUIaTa JOTMOJIHUTEIBHBIX PACXO0B, CBSI3aHHBIX C MOBPEKICHUEM 3JI0POBbS
3aCTPaxOBaHHOI0, €r0 MEAUIIMHCKYIO, COUUAIBbHYIO U TPO(ECCHOHANIbHYIO peaduiu-
TaIHIO.

Ecnu u3BectHbl Mecsunblil ponn omnarsl Tpyaa (POT), crpaxosoit tapud T,
CTOMMOCTH paloT Mo crernuanbHou orenke ycnoBuid Tpyna (COYT) C, 3aTpatsl Ha
MEPOIPUATHS IO 03JJ0OPOBJICHUIO U YIIYUIIEHUIO YCIOBHI TpyAa IO UTOraM arTecTa-
UM pabounX MECT 3, TOJOBBIC IKCIITyaTallMOHHBIE 3aTPAThl M0 3TUM MEPOTPHUATHSIM
35, 0XKUAAEMOE YMEHbIIIEHHE CTpaxoBoro tapuda AT, npeanonaraeMblii SKOHOMUYE-
CKUH pe3yNbpTaT B pe3yJIbTaTe YBEIMUEHUS MPOU3BOJIUTEIBHOCTH TPYZla BCIECACTBHE
yIIydIlIEHUs! yCIOBUHM Tpyaa P, To sSkOHOMHUECKYIO 11€71eCO00pa3HOCTh MEPOTIPUSTHIA
no COYT B opranuzanui MOXHO ONPEAEIUTh MO (hopMyIie
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O = Po61u - (306LLI +Ey - 3)7 (54)

rae Poey — OOLIMI SKOHOMUYECKUM pe3yIbTaT, ThIC. PYO.;

306w — OOIIIME TOJOBBIE 3aTPATHI, THIC. PYO.;

E; = 0,08 — HopMaTuBHBIN KO3 GUIIHMEHT SKOHOMUUECKOH d(PPEKTUBHOCTH Ka-
MUATAJBHBIX BJIOKCHUN B YIIYUIICHUE YCIOBUN U OXPaHbI TPY/A.

Bemnunny Posy paccunThIBarOT Kak

T AT
P. =P+12| — | — |(DOT),
rae 12 — 4ucino Mecsies B roay.
BenuunHa o01Iux TOJ0BIX 3aTPaT 36w ONPEISTIAETCS KaK
1
306111 = 33 + - Ca (56)

t

rae t=35 mer — cpok peictBus 1okymeHToB o COVYT.
2. IIpuMepsl BBIOJTHEHHUS 3a1aHUN

3amaua 1. PaccunTaiiTe Bce KOJIMYECTBEHHbIE TOKA3ATENN MPOU3BOACTBEHHOTO
TpaBMaTU3Ma IPHU CIEIYIOIIUX HUCXOJHBIX JAHHBIX: CPEIHECIHCOYHAS] YUCIEHHOCTh
paboTHUKOB — 650, oOuiee 4KCIIO HECYACTHBIX Clay4yaeB — 4, YUCIO CMEPTEIbHBIX
HECYACTHBIX ciiydaeB — 1, o0uiee 4nciio JHEH BpeMEHHOM HETPYI0CIIOCOOHOCTH, BbI-
3BaHHOI HecuacTHbIMU cirydasmu — 90.

Hano: P =650 ven.; HC =4; HC., =1; 2D =90

HaiiTn: Kq, KT1 Kl’[: KCM; K06

Pemenue:

[To popmyne (48) paccuntbiBaeM Kod3pdunreHT 4acToThl Ky HECHACTHBIX CITy-
4yaeB

K. =—-1000 = 6,2
650

[To dopmyne (49) paccunteiBaeM K0dPGUIIMEHT TsbkecTH K, HECUaCTHBIX CITy-
JacB

K, =2=225

[To popmymne (50) paccuntpiBaem ko3¢ duiineHt noteps Ky

Ki=6,2-22,5=139,5

[To dopmyne (51) paccuntbiBaeM KOA(DPUIIMEHT YaCTOTHI HECYACTHBIX CITy4aeB
CO CMePTEIbHBIM UCX0/10M (KO3 dunieHT cmepTHOCTH) Ky

Koy = —-1000=15
650
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[To dpopmyne (52) paccuuthiBaeM K03(pPHUIMEHT 000OIIEHHBIX TPYIOBBIX IO-
tepb Kos

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

3apaua 2. PaccuuTaTh €XEMECSYHYIO CTPAaXOBYIO BBIILIATY MOCTPAJaBIIEMY,
€CJIM B pe3yJbTaTe HECYACTHOTO CIlydas, CBSI3aHHOTO C MPOU3BOJACTBOM, MOCTPA/IaB-
UI  yTpaTWi Npo(ecCHOHAIBHYIO TPYAOCOocOOHOCTh Ha 60 %, cTeneHb BUHBI I0-
CTpaJaBIIeT0 B HECUacTHOM ciydae ompeaeneHa B 20 %. Cpemnnuii 3apaboTOK TI0-
CTpaJaBIIero /10 HecyacTHOTo ciydas coctaisiia 42500 pyo.

Hano: AT = 20%; AB = 20%; CM3 = 42500 py6.

Hajitu: B

Pemenne:

EsxemecsuyHy10 CTpaxoBYIO BBIILIATY MOCTPAJAABIIEMY pacCUUTHIBAEM MO (op-
mysie (53)

_ 20, (120 =
B=20-42500- (1 —22) = 6800 (py6.)

3. IlpakTnueckue 3aganus

3agaya 1. OnpenenanTb SKOHOMUUYECKYIO 11€JIECO00Pa3HOCTh MEPONPUATUH 11O
COVYT B opranuzauuu 0pu CIEIYIOINUX UCXOIHBIX JTaHHBIX: MECSUHbIN (OHI oruia-
Tl Tpyaa (POT) 750 teic. pyO., cTpaxoBoit Tapud 1,2%, croumocts padot mo COYT
26 ThHIC. pYO., 3aTpaThl HA MEPONPUATHS 1O O3J0POBJICHUIO U YIYUIICHUIO YCIOBUM
TpyJa IO UTOraMm aTrTecTaluu padbounx mecT 150 Thic. pyO., TOJOBBIE AKCILTyaTalU-
OHHBIE 3aTpaThl MO 3THUM MEpONpUITHSIM 12 ThIC. pyO., 0XKHIAEMOE YMEHbILICHHE
ctpaxoBoro tapuda 30 %, npennonaraeMblii SJKOHOMUYECKHUI pe3yJbTaT B PE3ybTa-
T€ YBEJIMYEHUS MPOU3BOJUTEIBHOCTH TPyAa BCIEACTBUE YIAYyULIEHUS YCIOBUHN Tpya
290 ThIC. pYO.

3apaua 2. PaccuuTaTh €XKEMECSUYHYIO CTPAaXOBYIO BBIILIATY IOCTPAJABIIEMY,

€CJIM B pe3yJbTaTe HECYACTHOI'O Cilyyas, CBSI3aHHOI'O C MPOU3BOACTBOM, MOCTPA/IaB-
MU yTpaTui MpodeCcCHOHATBHYI0 TpynocnocodbHocTs Ha 70 %, cTeneHb BUHBI TO-
CTpaJiaBIIeT0 B HecyacTHOM ciyuae ompeneneHa B 10 %. Cpennuii 3apaboToK TO-
CTpaJIaBIIIETO JI0 HECUACTHOTO cirydasi coctaBst 35500 pyo.

3agaya 3. PaccuuTaiiTe Bce KOJMYECTBEHHbIE MTOKA3aTENIN TPOU3BOICTBEHHOTO
TpaBMaTH3Ma MPH CIEAYIONUX MUCXOMHBIX NaHHBIX: CPEIHECIUCOYHAS YHUCICHHOCTh
pabotHukoB — 450, oluiee 4KMCIIO HECYACTHBIX CIy4YaeB — 3, YUCIO CMEPTEIbHBIX
HECYACTHBIX ciyyaeB — 1, obIiee yncio JHeil BpeMeHHON HeTPYAOCIOCOOHOCTH, BbI-
3BaHHOM HECUACTHBIMU CIIy4asiMu — /5.

3apaua 4. OnpenenuTs YJKOHOMUYECKYIO 1€1€CO00pa3HOCTh MEPONIPUATUN TTO
COVYT, ecnu noBbIlICHUSI TPOU3BOAUTEIBHOCTH TPYJla HE 0KUIAETCS, OJTHAKO BO3-
MOXXHO CHUXeHHue cTpaxoBoro Ttapuda t = 40% B Teuenue Bpemenu M = 3 ropa.
Crpaxosoii Tapud mis npennpusitus T = 1,1%, rogoBo#t GoH/ onaTel Tpyaa B pac-
4yeTe Ha OJHO pabouee Mecto a;= 290 Thic. pyO., 3aTpaThl HA aTTECTAIIMIO OJTHOTO pa-

59



6ouero mecta m = 2360 py0, 3aTpaThl a; Ha MPOBEACHUE CepTU(UKAIINK, OTHECEH-
HbIE K OTHOMY paboueMy Mecty a= 300 py0., uncino padounx mect N = 200. IIpen-
MpUITHE TOTYYUIIO IPaBO Ha yacTHuHOe (puHaHcupoBanue meponpustuil o COYT
U3 cpeACTB (POHAA COLMAIBHOIO CTpaxoBaHus — B npeaenax 20% cpeacTs, nepeyuc-
JIEHHBIX (POHY COLMAIBLHOIO CTpaxoBaHUs B MpeablayiieM roay. Ilpu pemenun 3a-
Ja4u JOIyCKAeTCs MpeHeOpedyb U3MEHEHUSIMH B (DOHIE OIUIATHI TPY/Ia.

VYkazanue: skoHOMHUECKas 1esnecoodpasHocts Meponpuatuid mo COYT oue-
BUJHA, €CIM 3aTpaThl Q MEHbIIE 0KUIAEMOW SKOHOMHUU Ha CTPAaxOBBIX B3HOCAX I,
T.€. UMEETCs MPAMOI 3KOHOMHUYECKH 3 ekt D

9:30_Q>0,

T  t
3 =M—VY—,
e e 100 100

Q=(Mm-N+C)-0_2Y,

Y =la1 N,
100

rjae Y — roJoBOM CTpaxoBOM B3HOC IPEANPHUATHS, PYO.

3apaua 5. TexHosornueckas onepamusi COCTOMT U3 TpeX AeucTBuil. Bepost-
HOCTb MOSIBJIEHHMSI TPAaBMOOINACHOM CHTYallMM B JTUX JEHCTBHAX PaBHA COOTBET-
crteenno: 0,4:107%; 0,3:108; 0,6:10°%; BeposATHOCTL HaXOXKICHHUS PAOOTHUKA B OMACHOM
30HE cocTaBiseT aid oTux aeiictuit: 0,1:10%; 0,3-107; 0,2:108; BeposTHOCTH NONA-
naHus TpaBMupyromero ¢gakropa pasaa: 0,9:104; 0,6:10°; 0,3:10°°; BeposTHocTs OT-
Ka3a CPEICTB WHAMBHIYalbHOM 3alUTHI COCTaBISET MO CHPABOYHBIM JIAHHBIM:
0,5:10°; 0,3:10%; 0,2:10°. KakoBa BenuuunHa npodecCHOHAIBLHOIO PHCKA HA pac-
CMaTpUBaEMOI TEXHOJIOTUYECKOW onepanun’?

4. Bonipochl Jj151 CAMOKOHTPOJISI

1. Yto moHuMaeTCs o YIpaBJICHUEM OXpaHOU Tpyia?

2. KakoBbI OCHOBHBIE 3a7]a41 CITY>KObI OXpaHbl TpyAa?

3. Kto BbImoNHSIET (PYHKIUU CTPAxXOBIIMKA B CHCTEME CTPaXxOBaHUS OT
HECYACTHBIX Cly4daeB W mpodeccroHansHbIX 3aboneBanuii B Poccuiickoit denepa-
10050704

4. Ot 4ero 3aBUCUT pa3Mep CTpaxoBoro Tapuda?

5. KakoB pa3mep ckuok 1 Ha0ABOK K CTPaxoBbIM Tapudam?

6. Kak paccuuthiBaeTcsi skoHOMUYECKass 3PGHEKTUBHOCTh MEPOIPHUATUN IO
BXK1?
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/. KakoB nops10k crienuaibHON OIIEHKH YCIOBUMM Tpyaa?
Texkymui KOHTPOJIb

Texymuit KOHTPOIb OCYIIECTBISETCS MOCIE PACCMOTPEHHUS Ha MPaKTUYECKUX
3aHATUSX COOTBETCTBYIOIIMX TeM B (hOpME TECTOBBIX 3aJaHHI MO OTAEIbHBIM TEMaM
B HayaJie CIeAYIOIIEro MPaKTUUYEeCKOTo 3aHsATUS U 3aHUMaeT He 6osiee 7 — 10 MUHYT.

O1eHMBaHUE OCYIIECTBISECTCA MO CAEAYIOUUM KPUTEPHUSIM:

«Otamanoy - 90-100 % mpaBHIIBHBIX OTBETOB B TECTE;

«Xoporo» - 70-90 % npaBUIIbHBIX OTBETOB B TECTE;

«Y nosnerBoputesbHO» - 50-70 % npaBUIILHBIX OTBETOB B TECTE;
«HeynoBnerBopurenbHo» - MeHee 50 % npaBUIIbHBIX OTBETOB B TECTE.

Kpome Toro, k Hadady CIEIYIOMIETO 3aHATHS CTYACHTHI JOJDKHBI CAMOCTOS-
TEIBHO PEUINTh 3a/1a4H W3 MPEII0KEHHBIX B yUeOHO-METOINYECKOM MOCOOUH TMpakK-
TUYECKUX 3aJaHUM TOCJIe U3YYEHHUS COOTBETCTBYIOIIEH TeMbl. OIleHKa «3a4TEHO»
BBICTaBJISIETCSl CTYJIEHTY, €CIU KOJMYECTBO MPaBUJILHBIX OTBETOB cocTaBiisieT 50 u
6osee %; olleHKA «HE3aUTEHOY» BBICTABIISIETCS CTYJEHTY, €CIIM KOJMYECTBO MPaBUIIb-
HbIX 0TBeTOB MeHee 50 %.
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