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Pa3Butne mpombIIUICHHOCTH TpeOyeT co3daHusi BBICOKOA(()EKTUBHBIX,
HAJCKHBIX W O€30IaCHBIX B JKCIUTyaTallid TEXHOJOTHUYECKHX MPOIECCOB, MAIIWH,
MEXaHHU3MOB U amapaToB.

BoszneiicTBue Ha deloBeKa B TIpoIlecce TPyAa XUMHYECKH U (PU3UUIECKH
OITaCHBIX U BPEIHBIX MPOU3BOJACTBCHHBIX (PAKTOPOB, 00YCIOBIMBAaET HEOOXOUMOCTh
JCTaTbHOW TPOPaOOTKH BOMPOCOB, BBIOOpA CPEACTB 3aIIUTHI OOCTYKHBAIOIIETO
nepcoHasna. CymiecTByronue crenupuieckue TpeOoBaHus O€30MacHOCTH Tpyaa
paccpeoTOUCHBI M0 OOJIBIIOMY KOJMYECTBY JIOKYMEHTOB Pa3IMYHOTO YPOBHS. JTO
3aTPyIHSET MPUHATHE PEIICHUS MPU MPOCKTUPOBAHUH aIapaToB, YTO, B KOHEUHOM
UTOTe, OTPHUILIATEIBHO BIHUSET HA YPOBEHb OE30MacHOCTH pa3padaThIBAEMOTO
000py10BaHUSI.

O0mue MeToAMYEeCKUE YKA3aHUS 110 BbINIOJHEHUIO

NMPAKTHYECKUX PadoT

[IpakTrueckue pabOTHI pacCUMTaHbl HAa 2-4 YacoOBbIC 3aHATHS B ayJAUTOPUHU
MTOJATOTOBJICHHBIX MaruCTPaHTOB. KakIbIii MarucTpaHT BHITIOIHSACT HHIUBUIYATIbHOE
3aJlaHue TI0 YCIIOBUSM, TPHUBEACHHBIM B pabote. Homep 3amaHwusi, BBIOIHSIEMOTO
MarucTpPaHTOM COOTBETCTBYET HOMEPY, IO KOTOPHIM OH 3amucaH B xypHaie. [Ipu
HEOOXOJIMMOCTH MPENOJIaBaTelb MOKET U3MEHUTh O0OBEM U COJIEpkKaHUE PadOT WU
MIPEIOKUTH BBITOJTHUTH PA0OTHI TIO OTACIBHBIM YacTsAM 3aJIaHUs TU0O WX YaCTH.

[To xaxmol BBIMOJHEHHOM pacdyeTHOU padoTe oGopMIISIETCS OTYET IO HUKE
MPUBEICHHON (hopme.

Omuem

O MpaKTUYeCKon padboTe

1. Uens 1 3agaun pabOTHI

2. Kparkoe onucanue CylHOCTH METOJIMKH U IPUHITUIIOB PacuETOB.

3. Pacuertsr.

4. T'paduku.

5. BrIBOoJIBI O paboTe

Paboty BhImoOSHUI

MarvCTpPaHT rPYIIIbI . 1. O.

[IpoBepun ®. 1.0

[Tpu odopmiieHnn pacueTHOM pabOTHI HEOOXOAMMO YyKa3aTh OMPEIEISIEMYIO
BEITMYMHY, IPUBECTH OOINIYIO0 pacdyeTHYIO (HOPMYITy ¢ TOCIEAYIOMIEeH pacmppoOBKO
BCEX COCTaBIAIOMMX (QOPMYJIBI U YyKa3aHHUEM WX KOJWYECTBEHHBIX 3HAYCHUH,
Pa3MEpPHOCTH, TMOACTaBUTh 3HAYCHUS COCTABIAIONIMX M TPOU3BECTH pacuer.
Henocrarorue qanapie MPUHAMAIOTCS IO TaOIUIIaM, IPUBEIEHHBIM B METOINYECKUX
YKa3aHUSAX WM CAMOCTOSITENIbHO. BBIBOIBI IO paboTE JOMKHBI COMIEpKaTh OCHOBHBIC
pacyeTHBIC 3HAYCHUSI OTIPEACIIIEMBIX BETUYHH.

[TOJIHOCTBIO TIOATOTOBJIEHHBIM OTYET MNPENOCTABIAECTCS MPENMOAABATENO HA
MPOBEPKY M 3aIIWTy BBIMOJHEHHOW paboThl. 3ammra paboT MPOU3BOAMTCS B
YCTAHOBJICHHbIE MIPETOaBaATEIEM CPOKH.



IIpakTuueckas padora Nel
PACUET HPEJOXPAHUTEJIBHBIX YCTPOUCTB

He.]'lb paﬁon: OCBOUTb METOAUKHU pPacu€eTa NPEAOXPAHUTEIbHBIX yCTpOﬁCTB.

OcHOBHbBIE 110JIOKEHHUS

TexHonornyeckoe 00OpyJqOBaHHME, B KOTOPOM BO3MOXKHO aBapuiiHOE
NOBBIIIEHUE JABIICHHUS, MPEJICTABISET CEPhE3HYI0 OMACHOCTh MPHU AKCILUTyaTalluu U3-
3a pa3pylIeHus MO/ ACHUCTBUEM JaBlIeHHs ra3oB. [loaToMy BO Bcex ciydasx, KOrjaa B
anmapare MOXET OBbITh MPEBBILICHO MPEAEIbHO  JOMYCTUMOE  JaBJICHUE,
OMpeesieMOe €ro MPOYHOCTHIO, amnmapar JOJDKEH ObITh HAAEKHO 3allUIIEH OT
pa3pylieHHs] € T[OMOLIBI0 pPA3JIUYHbIX MPEAOXpaHUTENbHbIX ycTpoicTB (I1Y),
paboTaIMX N0 MPUHLUIY cOpoca M3 amnmapara M3JIMIIHEr0 KOJUYECTBA CPEIbI.
HNcroyHnkamMy aBapuiiHOTO pOCTa JABICHHS B amnmaparax MOTYT — SIBISTHCA
BHE3AIHbIE, HE TPELYCMOTPEHHbBIE PA0OYHM MPOLECCOM CIIyYaH:

a) IPUTOK B ammapar rasa, napa WIA KAJIKOCTU MPHU 3aKPbITOM BBIXOJIE M3
HETO;

0) oborpeB WM HapylIEHHE OXJIAXACHUS amnmapara, B pe3yibTaTe Yero
IIPOMCXOJMT HArpeB rasa WIM IIapa, HCHAPEHHE JKUJIKOCTH B HEM WIU
MHTCHCU(PHUKAIUS XUMUYECKOHN peakuuu;

B) B3pBIB CPEIbI B anmapare.

[IpuuriHaMu aBapUiTHOTO MOBBIIEHUS JABICHUS MOTYT SIBISITHCA:

a) OlMOKK OOCTYKMBAIOIIETO NepCOoHaa;

0) 0OTKa3 3amoOpHO-PETyIUPYIONIEH apMaTyphI;

B) HapylleHrne (YHKIMOHUPOBAHUS CUCTEMbI aBTOMAaTHUYECKOTO yIPABIICHHUS;

I) BHE3alHOE pa3pylleHWe BHYTPEHHUX YCTPOMCTB ammapara: Tpyo,
3MEEBUKOB, pyOaliex u ap.;

1) 3aMep3aHNe OXJIAKIAIOIIEH BObI;

€) BBIXO/ U3-T10/1 KOHTPOJISI XUMHUUECKHUX PEaKIIMii;

’K) MHTEHCHBHBI HarpeB IOBEPXHOCTH ammapara OT BHEIIHEr0 HCTOYHHUKA,
HaIlpuMeEp B pe3yJIbTaTe M0Kapa, COJHEYHOW pagualyu H T. II.

Jliis BbIOOpa MpernoXpaHUTENbHOTO YCTPOMCTBA HEOOXOIMMO 3HATh BEJIUUYUHY
aBapUUHOTO MPUTOKA CpEAbl M XapakTEp €ro HM3MEHEHHs B 3aBUCHMOCTH OT
MCTOYHMKA MOBBILIECHUS JaBICHUS.

Haubonee omacHoil aBapuiiHOM cuUTyalMed ABIsSETCS Ta, IOPU KOTOpPOMl B
anmapaTr MOCTyHaeT HauOOoJIbllee KOJUYECTBO CpEIbl WM JIaBJIIEHHE pacTeT C
MaKcUMalbHOU ckopocThio. Bribop IIY cneayer BbINONHATP MMEHHO Ha TakKue
DKCTPEMAJIbHBIE YCIIOBHS.

[Tox aBapuitHBIM Pacxo0M M, MOHUMAKOT MAaCCOBBIA pacxoj cpeabl yepes 1Y
OpU JAaBJICHUM, NPEBBINIAIONIEM pabouee [aBliEHWE B alapare Ha BEJIUYHUHY,
onpexnensiemyto [Ipasumamu Pocroprexnansopa Poccun.

ABapuiiHbli pacxoll cpelbl M, Kr/C, B Pa3IWYHBIX CIy4yasX ONpPEIEsIIOT
cienyomuM obpaszom. Ilpu mocTosHHOM mojgaue pabodyeil cpeabl B anmapar



HOPIIHEBBIMUA KOMITPECCOPOM M HACOCOM B CIIydae MEPEKPHITHS BBIXOIA CPEIbl U3
ammapara aBapUAHBIA pAcXOJ pPaBeH MacCOBOW Imojade Kommpeccopa (M) HiIH
Hacoca (m,,)

m, = M., My =M, (1)

[Ipu BHE3aHOM pA3pyLIEHUH 3JIEMEHTOB BHYTPEHHUX YCTPOWCTB C BBIXOJAOM
Cpelbl U3 HUX B KOPIYC anmnapara, MMEIOLIETo JIaBJICHUE HUKE, YEM B Pa3pyLICHHBIX
AJIEMEHTAaX, aBapUIHBIA PacXojl ONPEACIAIOT KaKk MaKCHUMalIbHO BO3MOKHBIM pacxo/l
Cpelbl Yepe3 MaKCUMMAJIbHO BO3MOKHYIO IUIOIIA/Ib CEUEHUS Pa3pyLICHHOTO 3JIEMEHTA
(anemenToB). OH 3aBUCHUT OT IUIOMIAU CeYeHUs paspyuieHus F,, naBinenus Py, u
TeMrepaTyphl t;, B pa3pylieHHOM 3JIeMEHTE, pa0b0odero JaBJICHHUs B KOPITyCce armapara
P,, GU3UKO-XUMHUYECKUX CBOMCTB Cpelbl B Pa3pyIICHHOM JJIEeMEHTE (TMOoKazaTels
annabatel K, yIeapbHOW Tra30BOM IOCTOSHHON R, Momsgpuoit maccer (M) u
ko3 dulreHTa pacxoga uepe3 OTBEPCTHUE pas3pylleHUs o, [Ipu oTkaze 3amopHOit
apMaTypbl U MEePEeTeKaHUU CPEebl U3 MOJOCTU 00Jiee BHICOKOTO JAaBJICHUS B MOJIOCTh
Oojiee HM3KOTO JIABJICHUS aBapUUHBIA  pacxoJ, OMNPEACNSIOT  aHAJOTMYHO
NpEebIAYyIIEMY ClIy4alro, HO MpU IUIOMIAJAU Ce€YeHUs U Kod(dPuiueHTe pacxonaa
MOJTHOCTBIO  OTKPBITOM apmarypel. PacueTHbie (opMysnsl it onpeneneHus
ABapPUMHOI0 Pacxojia B 3TOM CJIydae T€ K€, YTO M NPU ONPEAECICHUH MPOIMYyCKHOMN
crocoonoctH ITVY.

[Ipn mosxape BOJM3M ammapara, 3aMoOJHEHHOTO KHUIKOCTHIO U HMEIOIIETO
3aKPBITHIN BBIXOJ, aBAPUUHBIN PacXo]l ONPEIEISAIOT 10 hopmMyIie

(to—t.
m, = E‘:Fg_n Lbp o)

, (2)

rae F,, — miomaas HapyKHOU MOBEPXHOCTH ammnapara, Mt — Temieparypa
a30BO3]YIIHON CMECH, OMBIBAIOILIEH IPU MOXKape HAPYKHYIO TOBEPXHOCTH aIrapara,
(mpunumarot t. = 600-700 °C); t, — TemmepaTypa KUNEHUS KUJIKOCTU TPU JTABICHUH
BHYTpPH afmapara; I — TeIioTa UCIIapeHUs JKUIKOCTH MpH Temrieparype t,, Jx/kr; K
— ob0mmit ko3hduIMeHT Teronepeaayr OT OKPYXKalollled ra30BO3AYIIHOW CMECH
yepe3 CTEHKY ammaparta K cojepikaimieiics B HeM xuakoctd, Bt/(M2-K); mns
HEM30JUPOBAHHBIX HEOXJIAXKIAEMBIX armnapaToB npuHUMaioT K = 25 Br/(M2-K); mis
U30JIMPOBAHHBIX W OXJAXKIACMBIX amnmapaToB K ompeaensoT B 3aBHCUMOCTH OT
CTETIEHH OXJIaXKJIEHUS, TOJMIINHBI U KO3 (PULIMEHTa TEMIONPOBOHOCTH U30JISALIHH.

JInst annaparoB, UMEIOIIMX CIIELMAIIBHOE BOJHOE OPOCUTENIBHOE YCTPOMCTBO, B
yucauteae Gopmynsl (2) BBoaAT moHmwkarommi koddduiment 0,5. M30bTouHOE
JaBJICHUE JJI1 CHUCTEMBbI OIPEJEICHHOr0 00beMa 3aBHCUT OT HWHTEHCUBHOCTH
TETUIOBBIJICIICHUS U TEIJIOBOTO 00OTpeBa, a aBapUHHBIN pacxoj, T. €. KOJUYECTBO
paboueil cpenpl, TOAJIEKAIIEH CcOpocy B aBapUWHOM PEXHME, MOXKET OBbITh
pazMyHBIM B KaXJIOM KOHKpEeTHOM ciyvae. Hampumep, B anmaparax, Tne
XUMHUYECKUE PEAKIMHM MPOTEKAIOT C BBIIECJICHUEM TEIJIa U HEIOCTATOYHOM €ro



OTBOJIC  BCJICJACTBHE HApYLICHHS CHUCTEMBI OXJAXACHUSA, a TaKkKe IIpH
HENPEyCMOTPEHHOM TEXHOJIOTUYECKUM MPOLIECCOM 000TPEBE.

JIns ompenesieHNsT BEIWYMHBI aBAPUWHOTO MPUTOKA CPEAbl B CIIy4ae BbIXOJA
U3-TI0JT KOHTPOJII XMMHUYECKUX PEAKIHMU WM MPOPHIBA JETKOKMUIIAIIUX KUIKOCTEU
HEO0OXOAMMO 3HaTh TUHAMUKY pa3BUTHS IpoleccoB. Bo MHOrux ciayyasx HamOoJiee
ONaCHOM aBAPUMHOW CUTYyAlMEN SIBJSIETCS B3PBIB TEXHOJIOTMYECKOW CpEIbl BHYTPH
amnmnapara.

OCHOBHOU XapaKTEPUCTUKON JUHAMUKH Pa3BUTHUS B3pPbIBA SABIIETCS CKOPOCTH
pocra nasnenuss dp/dt, KoTopass 3aBUCHT OT (UIUKO-XUMHUECKHX CBOMCTB
B3pBIBOOIIACHOM CpEbl, CTENEHW €€ TypOyiau3auuud B amnmapare, OoT oObemMa u
(dopMbI amnmnapara u Apyrux (pakTopoB. ABapHilHBIN pacxo]] B 3TOM CIIyyae CBSI3aH C
COOTBETCTBYIOIIEH €My CKOPOCTBIO HAPACTAHUS JABJICHUS YPABHEHUEM COCTOSHUSA

. MV dp
- S
RyTpdr

(3)

a

rae M— MossipHas Macca TEXHOJIOTHYECKOM cpefibl B anmapare, Kr/KModb; V —
eMKOCTh ammapara, M3; R, — yHuBepcampHas rasoBas mnoctostHHas (R, = 8314
JUx/(kmonb-K); Tp, — cpenHsisa abcoiatoTHas TemrepaTypa MpoayKToB B3pbiBa, K; p —
abconroTHoe maBnenue, [la; dp/dt — ckopocTh pocTa HaBlieHHs B ammapare Hpu
B3pbIBe, [la/c. MakcuManbHyI0 CKOPOCTh pOCTa JABJICHUS B almapaTe ONpeaessioT
1o cieayrouieit popmyse

dp dp Pp+0.13 |V,
oF HT (_'3') e _'3" (4)
daT dTg 0.1 Vv

rne K, — kospdumment typOymusamuu ¢ponra miamenn; (dpo/dtg) —
MaKCUMaJIbHasi CKOPOCTh POCTa JIABJICHUSI B IKCIEPUMEHTAILHON OOMOE €MKOCTBIO
Vo = 0,01 M MPY B3PBIBE CMECH TEXHOJIOTUYECKOW CpEeIIbl C BO3AYyXOM, UMEIOIIEH
ONTHMAJIBHYI0 KOHIICHTPAIIMI0O W CoJepKamelics 0e3 HavYalbHOTO HW30BITOYHOTO
nasnenus npu temneparype 300 K; P, — pabodee paBieHHE TEXHOJIOTHYECKOM
Cpelbl B anmnapare 10 BOSHUKHOBEHU B3pbiBa, MIIa.

Pacuer npexoxpaHuTeJbHbIX YCTPOMCTB
B cootBercTBUM C TpeboBanusiMu Pocroprexnamzopa P® ans anmapatos,
paboTaIIMX MO AaBJICHUEM Mapa WM T'a3a, YUCIIO MPEeJOXPAHUTENbHBIX YCTPOHUCTB
(ITY), ux pazMepbl U MPOMYCKHYIO CIIOCOOHOCTH BBIOMPAIOT TaKUM 00pa3oM, YTOOBI
M30BITOYHOE JaBJICHUE B ammapare p; npu AedctBun [1Y He mpeBbIano cieayrommx

,Z[OHyCTI/IMBIX 3HAYEHUMH:
Pp, Mlla <03 or>0,3 10<0,6 >0,6
p1, MIla pp+0,05 1,15 p, 1,1p,

B 000CHOBaHHBIX cCllydasx, HalpuUMep MpU PE3KUX KOJIeOaHUSAX JaBICHUS
paboueil cpeapl B 3alMIAaeMON CHCTEME, JOMyCKaeTcs BO BpeMms naenctBus [1Y

7



NOBBIILIEHUE J1aBlieHUs B ammapare 110 25 % oT paboyero mpu YCIOBUH, YTO 3TO
NPEBBIIICHUE JIaBICHUS] MPEAYCMOTPEHO TMPOEKTOM U OTPaXEHO B MacCIopTe
anmnapara.

Jns anmapaToB, paOOTalOMIMX I[0J] JABICHUEM JKUJIKOCTH, IPEBBILIICHUE
JaBJICHUS HaJl U30BITOUYHBIM pabouuM 1ipu padote [1Y nomyckaercst He Oosiee yeM Ha
0,1 MIla nns pabounx nasnenuit 1o 0,4 MIla BxmrountensHo u Ha 25 % ot P, Mt
Oosnee BbICOKMX paboumx naBieHuid. Kpome Toro, cieayer y4uThiBaTh, YTO MpPH
JIOTTYIIICHU U TIOBBIILICHUS JJABJICHUS B arnapate Bo Bpems aeiictBus [1Y Gomnee yem Ha
10 % ot pp ATOT anmapar HEOOXOAMMO PACCUMTBHIBATH HA IPOYHOCTH IO JABIICHHIO,
paBHOMY 90 % OT naBiieHHs TIpH MOJHOM OTKpbITUHU I1Y, HO HEe MeHee, yem pabouee
JaBJICHUE.

Pabouee oasnenue (p,) — HanboIbllee N30BITOUHOE JABICHUE B alIapaTe Mpu
HOPMaJbLHOM MPOTEKAaHUHM TEXHOJOTHMYECKOIro IMpolecca 0e3 yudera JOMyCTUMOIO
KPAaTKOBPEMEHHOTO TOBBIIICHUS JABJICHHS BO BpeMs nenctsus [1Y.

Pacuemnoe Oasnenue (pr) — HauMeHbIllee W30BITOYHOE JIABJICHUE, MPUHSITOC
MpU pacyeTe Ha MPOYHOCTH DJIEMEHTOB ammapara, padOTaroIIero MO JIaBICHUEM,
paBHOE paboueMy JaBJICHUIO WM MPEBBIIIAIOIICE €T0.

Maxkcumanvno donycmumoe Oasnenue 6 annapame (Pl) — MakcuMaabHOE
M30bITOYHOE JlaBlieHue B 3amuiaeMoM [1Y anmapare, nomyckaemoe ouinaabHBIMU
HOpMaMH mpu copoce cpenabl uepes [1Y.

lasnenue nacmpotiixu (p,) npedoxpanumenvrozo knanana (I1K) — naubombiiee
n30bITOUHOE naBieHue Ha Bxozae B IIK, mpu kotopom oOecneunBaeTcs 3ajaHHas
repMETUYHOCTH B 3aTBOpeE. JlaBieHue p, paBHO paboueMy WUJIM MPEBBIIIAET €T0, HO HE
0onee uem Ha 25 % .

Hasnenue nomepu eepmemuunocmu IIK (,,.) — U30BITOUYHOE AABICHUE HA
Bxoae B IIK, mpu koTOpoM HauMHAETCS MPOTEUYKa, MPEBHIIIAIONIAS JTOMYCTHUMYIO;
3HAUYEHUE P T.T HECKOJIBKO BBIIIIE PH.

Haesnenue nauana omxpwimus IIK (p,.,) — N30BITOYHOE AAaBJICHHE HA BXOJE B
[IK, mpu koTopoMm cwuiia, HalpaBjeHHass Ha OTKPBITHE KjarmaHa, ypaBHOBEIIEHA
CUJIaMH, YACP>KUBAIONIMMHU 30J0THUK Ha cemiie. llpu sToM naBieHuu 3aaHHas
TepPMETUYHOCTh B 3aTBOPE HApyIIeHa U HAYMHAETCS MOAbEM 30JI0THUKA

Puo=> 1,05 p,.

asenenue nonnoco omxpwvimusi IIK (pn.o) — HauMeHblllee H30BITOUHOE
nasyienne Ha Bxojie B IIK, mpu KOTOpOM 30J0THUK KjlallaHa MOJHAT HA PacUYETHYIO
BBICOTY, 00ECIIEUNBAIOIIYIO 3aJaHHYIO MMPOMYCKHYIO criocoObHocTh [1K.

Hasnenue 3axpuimusi I1IK (p3) — n30bITouHOE naBiienue Ha BXoze B I1K, mpu
KOTOPOM TOCJIe cOpOca TEXHOJIOTHYECKOW Cpe/Ibl MPOUCXOIUT TIOCaIKa 30JI0THUKA Ha
CeJIo ¢ o0ecredeHrneM 3aJaHHON TepPMETUIHOCTH.

Haesnenue cpabamvieanusi IIM (p,) — u30BITOYHOE HaBIICHHWE B ammapare Ha
Bxoge B [IM, mpu KOTOpOM MPOUCXOAUT paspylieHne MmemMOpansl. Haznagaror
MUHHMAJIGHOE ¥ MAaKCHMAaJIbHOE 3HAY€HHMs [ B 3aBUCUMOCTHM OT P, M Pr B
3amuiiaeMoM anmapare. [Ipy 3ToM MUHUMaIbHOE 3HAYEHUE P1 min TIPUHUMAIOT HE
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meHee 4eM 1,05p, I MCKIroYeHHs BO3MOXKHOCTH JIOKHBIX cpabarteiBanuil IIM, a
MaKCUMAaJIbHOE P max I0TKHO OBITH HE Oouibiie 1,1 Pr.

Ilpomusooasnenue (p;) — MaKCUMaJbHOE W30BITOYHOE mgaBieHue 3a [1Y,
paBHOE CTaTUYECKOMY JABJICHUIO B 3aKPHITON €MKOCTH, KyJa COpachIBaeTCs cpeia u3
[TY, unu atmochepHOMY TaBIEHUIO MPU COPOCE CPeIbl HA CBEUY.

B 3aBucumoctu ot ganenus nepex [1Y u pazmepoB cOpOCHOI cHCTEMBI B HEl
npu padore IIY moxker oOpazoBaThCsi TUHAMHYECKOE MPOTHUBOAABICHHUE, KOTOPOE
npuOaBIIIeTCS K CTATUUYECKOMY JaBICHUIO Pa.

IIpeooxpanumenvhvie ycmpoiicmea (11Y) — Bua apMaTypbl, HCTIOJIb3yeMOM IS
aBTOMATHUYECKOTO BBIITyCKa paboueil cpeapl U3 anmapara Mpd YPE3MEPHOM
MOBBIIICHUHU JABJICHUS B HEM.

[To xpaTHOCTH Hcnonb30oBaHus [1Y moapa3nenstoT Ha 1B OCHOBHBIC T'PYIIIIHI:

a) MHOTOKPATHO UCIOJIb3yeMble YCTPONUCTBA — IPEIOXPAHUTEIbHBIE KJIaaHbl C
CaMOJICHCTBYIOIINM 3aMBIKAOIIUM 3JIEMEHTOM;

0) ycTpoiicTBa OJHOPA30BOrO ACHCTBUS — MPEJOXPAHUTEIbHbBIE MEMOpPAHBI —
CHEUUaIbHO OCJIA0JIEHHBIEC JIEMEHTHI C TOYHO PACCUYUTAHHBIM MTOPOrOM pa3pyILIEHUs
0 JIaBJICHUIO.

IIpumepsl pacuyera nNpe0XpaHUTENbHBIX YCTPOICTB

[Tpu pacuere mpenoxpaHuTenbHbIX ycTpoilcTB (I1Y) MoxkeT crosTh ogHa U3
IBYX 3a/1au:

a) paccuuTarh pazMmepsl [1Y s 3a1aHHBIX YCIOBHI paboOThI, BBIOpaTh €ro 1o
KaTaJIoTy, CTAHAAPTY WU APYTrod JOKYMEHTAINH;

0) paccuMTarth NPOMYCKHYIO crnocoOHocTh IIY 3amanHOro tHUmopasmepa W
OMPENEIUTh €ro MPUTrOJHOCTD AJI paOdOTHI B 3aJaHHBIX YCIOBUSX.

[lopsimok ~ pacuera  Tpu  ONpENENEHMHM  pa3MEpoB U BbIOOpE
MPEIOXPAHUTEIIBHOTO YCTPOMCTBA CIIETYOIIUH.

1. OnpenenuTs XapakTep U BEIMYUHY aBapUMHOTO pacxoja.

2. OnpenenuTth AOMyCKaeMOE MPEBBILICHUE JaBJICHUs B anmnapare npu padote
ITy.

3. Onpeaenuth XapakTEpPUCTUKY cpeabl iepen u 3a [1Y.

4. Paccuntath XapakTepucTuku pasmepa [1VY.

5. BeiOpath cooTBeTcTBYtOIIMMA TUM 1Y,

6. BeiOpats [1Y no karanory, cTaHAapTy WM YepTekaMm ¢ rapaHTUPOBAHHBIMU
3HaYEHUSIMU 0 U Fg Tak, 4TOObI pacueTHbIC 3HAYEHUSI OTBEYAIH YCIOBHSIM:

(aF)r<aF

[Topsinok pacyera mpu ONpeaeIeHur IPOMyCKHONW ciocoOHOCTH 3aaanHoro I[1Y
CIICIYFOLLIHAM.

1. OnpenenuTh XapakTep U BEIMUYMHY aBapUITHOTO pacxoja

2. OnpenenuTth T0MycKaeMoe MPEeBbILIEHUE AaBICHUS B annapare npu

pabote ITY.

3. Onpenenuth XapaKTePUCTUKY cpebl iepen u 3a [1Y.
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4. PaccunTtatrh NPOIYCKHYIO CITIOCOOHOCTh MPEIOXPAHUTEIBHOTO YCTPOUCTBA.

5. ComocTaBUTh PACUYETHYIO MPOMYCKHYIO CHOCOOHOCTh Mg C aBapUNHBIM
pacxooM M, YCTpoMCTBO MPUTOAHO IS 3a/IaHHBIX YCIOBUM paboOThI, KOTma Mg >
m,.

Ilpumep 1. Paccuutath 1 BbeIOpaTh [IY nmnsa 3aummThl anmapara, B KOTOPbBIN
MOPUTHEBON KOMIIpECccop MojiaeT Bo3AyX B kKonudectBe M, = 7200 kr/4. M30b1TOUHOE
paboyee nasnenue B ammapare p, = 0,8 MIla, Temneparypa T, = 420K. Bo3nyx u3
[TY cOpackiBaeTcst B atMocdepy. MakcUMallbHBIM aBapUHBI TPUTOK BO3IyXaM
MOKET TOSIBUTHCSI TIPU OIMTUOOYHOM MEPEKPHITHH 3aIIOPHOTO BEHTHUIIS 3a almapaToM.
B sTom ciyyae m, = m, =7200 kr/4.

Pewenue.

MakcumanbHO JOIYCTUMOE JaBJICHHE B ammapare npu cpabareiBanuu [1Y,
cornacHo [IpaBuiiam Pocroprexnanazopa, COCTaBIISIET:

p: = 1,15p, = 1,15«0,8 = 0,92 MIIa. [aBnenue copoca P, = 0; mongpHas
Macca Bozyxa M = 28,96 KIr/KMoOjb; MOKa3zaTeab H303HTPONBI MPU HOPMAIbHBIX
ycnoBusx K, = 1,4; mapaMeTpsl KpUTHUECKOH TOUKH: Py, = 3,77 MIla; T, = 132,5 K
(cM. Tabmuy 1).

Temneparypa T; ipu gaBiICHUM p; HECKOIBKO BBIIIE, YEM MpU paboueM
JaBJICHUU Py, K MOXKET OBITH OIIPEiEICHA IO PopMyJIe:
Tu= T,((p1+0,1)/(p,+0,1)) %, V%,
[Ipu 5TOM clieayeT YUYUTHIBATh, YTO OMPEALIATh TEMIEPATYPy B 3aBUCUMOCTH
OT JaBJICHUH cieayet He 1o K, a mo Ku. [Tpu pacuere mo Tp mporryckHas
cnocoOoHocTh I1Y 3aBbImaercs.

TeMmneparypa Bo3iyxa OpH IaBICHUU Py

T,=4201[(0,92 +0,1)/(0,8 + 0,1)](1,4 — 1)/1,4 =435 K.

[Tpueenennsie mapamerpsl: w3 = (0,92 + 0,1)/3,77 = 0,27; 1, = 435/132,5 =
3,28.

Tak kak my/t° = 0,27/3,28 = 0,082 < 0,5, 10, cnenoBarensro, ky = k, = 1,4; k, =
ke = 1,4 u k = k, = 1,4. Kpurtnueckoe otHomenue aasnenui f*= 0,528 K (cwm.
Tabnuity 1); K03pPHUIHEHT CKUMAEMOCTH TPH p; U T, nMeeT 3Hauenue Z; = 1,0
OrtHouieHue nasieHuii 3a u nepex 1Y
B=(0+0,1)/(0,92 +0,1) = 0,098,
4yTO MeHbIe 3HaueHul B* = 0,528 u p*, = 0,3. CnegoBarensHo, B, = 1.

Ipu k = 1,4 B3 = 0,484 u By(z =1) = 0,68. Torza B; = 0,68 /+/1=10,68 .
IIpu m = m, pacyeTHas BeJIMurHA

- 7200 035
(@) =107068-1- 092500 M

B cooTBercTBHM ¢ pekOMeHIanMsIMu BbiOUpaeM B kKadectBe 1Y mpyxuHHBIN
MTOJTHOTOITbEMHBIN MPETOXPAHUTENBHBIN Ki1anaH ¢ o = 0,6
[Tmomane y3koro ceuenus ceana [IK
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(@yF)z _ 1035

— 1727 M2
a, 0,6 M

(F)r =

JlnameTp y3KOro ceyeHus cemia

(do)r = [2B= 47w

BriOupaem kiamaH TOPYKUHHBIM — TTOJHOMOJBEMHBIM  (DJIAHIICBBIM  THIIA
CIITIIK4P—16 (17cl7ux) myia HearpecCUBHBIX cpen ¢ Temmeparypoit mo 450 °C,
UMEIONMI crefytomue napamerpsl: py = 1,6 MIla (>p, = 0,8 Mlla); d. = 50 mm
(>(do)r = 47,0 mm); 01 = (ag)r = 0,6; py>kmaa Ne 123 Ha gaBJIeHHE OTKPBITHS Py =
0,35-0,95 MIla

D, =100 mm; Dy; = 125 mm.

Ilpumenenne IIK ¢ mpoxomusimM ceuenueMm (03F)y, OombmmM pacyeTHOI
BeMuuHbBl (0;F)r , BBI30BET CHIDKEHHE JABICHHS B 3alWIACMOM allapare IMpH
TOJTHOCTBIO OTKPHITOM KJIamaHe. DTO AaBIeHHe (B JAHHOM ciydae mpH P < B o 1 B, =

q=1) raxomst o opmyze: (1) = (Pr + 0,1)(o1 F)g /(o F)r = 0,15

Tabauya 1
XapaKTepUCTHKA ra3oB U NapoB
l'a3 Xumuueckas | Ku ‘ B M, [TapameTpbl KpUTHUECKOI
bopmymna ITpu 0 °C u | KI/KMOJIb TOYKHU
M30BITOYHOM P (a60), Ton K
JaBJICHUU MITa
0,101 MIIa

Azor \P) 1,40 | 0,528 | 28,02 3,35 126,0
AMmuak NH3 1,32 10,543 | 17,03 11,30 405,4
Apron Ar 1,67 | 0,488 | 39,94 4,80 150,6
AuetusieH CoH; 1,23 | 0,559 | 26,04 6,24 308,5
Byran CsHio 1,10 | 0,585 | 58,12 3,89 425,0
Bomnopon H; 1,41 | 0,527 | 2,02 1,28 32,8

Bozmyx - 1,40 | 0,528 | 28,96 3,77 132,5
JHByokuck yriaepona | CO» 1,31 | 0,546 | 44,01 7,53 304,4
Nudropauxiaopmeran | CF,Cl, 1,14 | 0,576 | 120,92 3,96 384,7
Kucnopon 0, 1,40 | 0,528 | 32,00 5,01 154,6
Mertan CH4 1,30 | 0,546 | 16,04 4,64 190,5
Oxwuch yriepojia CO 1,40 | 0,528 | 28,01 3,45 133,0
[Tponan CsHg 1,14 | 0,576 | 44,09 4,27 369,8
CepoBoopo H»S 1,30 | 0,546 | 34,08 9,00 373,4
Xop Cl; 1,34 | 0,540 | 70,91 7,61 417,0
Oran C,Hsg 1,22 | 0,560 | 30,07 4,86 305,3
OTuneH CoHy 1,24 | 0,557 | 28,05 5,03 2829

TaK Kak (01)r = (01) , TO B amnmapaTe yCTaHABINBACTCS AaBJICHHE:
(P)x = (1 + 0,1)(do)’r/(dd)* - 0,1 = (0,92+0,1)47%/50>- 0,1 = 0,805 MITa
Ecau 651 ipu Tex ke ycnoBusx 0buto M, = 500 kr/4, To
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- 500 ot
(@Fr= 157068 10002701 >1MM

72,1
(F)p = 06 = 121 mm?;
d)g = L _ 12,4
{: C]R_ D’?SS_ » MM.
Tak kak mo TaOn. Haumenbimii amamerp IIK dc = 30 MM, TOo mpH

MCIIOJIb30BAaHUU TaKOTO KJamaHa MPOXOJHOE CEYEHUE MO CPaBHEHHUIO C PACUETHBIM
6bu10 661 3aBbimeHo B (30/12,4)% fpas, 4TO HEIKOHOMHYHO C TOYKH 3PCHHS
MetauioeMkoctu [IK u HeOmaronpusTHO ¢ TOYKW 3pEHUS JUHAMUKH €ro paOOoThI.
[Ipu nomnom otkpeiTuu [IK naBneHue B 3amIuiiaeMoM ammapare pe3Ko YIaJeT,
BCJIEJICTBUE YETO KJIallaH HAaYHET 3aKPhIBAThCSI.

[Ipu npomomKeHUH JEHCTBUS UCTOYHUKA aBAPUMHOTO TOBBIIICHUS JaBICHUS
ATO MPUBEIET K MOBTOPHBIM OTKpbITUAM [IK, T. €. k BUOpauu 30J10THUKA U yaapam
€ro 1Mo CeJy U OTPAaHUYHUTEINIO.

B nmanHoMm cnydae 1enecooOpazHee MNpUMEHUTH crenuaibHbeii [IK B
COOTBETCTBHH, uMeronmii F, = 95 mm® > (uF)r=72,1 MMZHpI/I d.=12Mmu o4 = 0,8.
Torma mpu otkpeitom [IK B ammapare ycraHoButcs nasienue (P1); = (0,92 +
0,1)72,12 /95% — 0,1= 0,635 MI1a.

Ilpumep 2. PaccumtaTh TPOMYCKHYIO CIIOCOOHOCTH MPEAOXPaHUTEIBHON
MeMOpaHbl auamerpoM d = 25 MM, oy = 0,8 U OnmpeneauTh €€ MPUTOJHOCTH JIJIS
3aIATHl  OT TIOBBIICHUS JABJICHUS BCICACTBHE TIOKapa BOJM3W ammapara,
conepxkariero xuakuii npomnadn npu gaBienuu 0,7 MIla u temneparype 20 °C.
Huametp anmapata D = 2 M, qmuna L = 4 M. Anmapart 6e3 TeIion30isiiuu u 6e3
CIEIUATBLHOTO OXJIAKICHUS.

Pewenue.

[Imomanes HApyKHOM OBEPXHOCTH amnmnapara:
F=nDL=314-2-4=2512m".

MakcuManbHbIN aBapuHHBIN pacXo/1 )KUAKOTo Tponana mo Gopmyie (2) mpu K

=25 Br/(m* - K); t, = 700 °C; t, = 20 °C; r = 350 - 10° JI/kr

25-25,12-(700-200)

m, = ————— = 1,22 yym 4400 kr/u.
350-10 c

Onpenenum ITpomyCcKHYIO CIIOCOOHOCTh, MEMOPaHbI TIPHU YCIIOBUSIX:
p: = 1,15-0,7 = 0,805 MlIla; p, = 0; T, = 293 K. [ns npomnana K (cM. Tabnuiry
1) pp, = 4,27 MIla; Ty, = 369,8 K; M = 44,09 kr/kmois; kK, = 1,14. Torga
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= 22850 _ 212 Ty = 22 _0,795; = = 2222 _ 0366 < 0,5.

4,27 3698 T, 0795

[Mpunumaem K = k= 1,14; p* = 0,576; z; = 0,84. Berunciusem 3:

 p+01 0401
" p,+0,1 0,805+0,1

=0,11 < p*=0,576.

Tak kak B<P u P <P = 0,57 - p* = 0,33, To mpurHMaem B, = 1.
IMpu t = 20 °C s nponana By,-1)= 0,93, Torna

B, = 0.93 =1,01
4082 T
OTtkyna HaxoauM

m=10-1,01-1 -0,8 0,785 -252 (0,805 + 0,1) = 3570 < m, = 4400 kr/4.

CrnenoBatenbHO, MeMOpaHa AMaMEeTpoM 25 MM HE OOECIeuMBaeT 3alluTy
arrapara Ipy 3a1aHHBIX YCIOBUSX.

3adanue Ha pacuem

3aoaua 1. Paccuutats u BeIOpaTh [IY ang 3amutel anmapara, B KOTOPBIN

MOPIIHEBOM KOMIIPECCOP MOJAET BO3AYX B KOJIMYECTBE My,Kr/d. M30bITOUHOE
paboyee nasnenue B ammapare p,Mlla, temmeparypa T, K. Bosgyx m3 IIY
cOpacbkiBaeTca B aTMocdepy. MakcuManbHbId aBapUUHBIA MPUTOK BO3AyXamM MOXKET
MOSIBUTHCS TIPU OIIMOOYHOM MEPEKPHITUHU 3alIOPHOTO BEHTHWIIS 3a amnmaparoM. B stom
ciaydae My, = My
Ne BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ITonaBaembl
BO3MyX M, | 7250 | 7300 | 7400 | 7350 | 7250 | 7300 | 8000 | 7250 | 7300 | 7400 | 7350 | 7250
KI/4.
U36sITOuHOE
pabouee
naiense B |08 |09 |08 [09 [09 |10 |09 |10 |07 |09 |10 |09
anmapare pp,
MIla
Te%nepaTypa

350 | 380 | 420 430 420 380 | 390 | 420 | 380 450 390 | 450

pr

3aoaua 2. PaccuuTaTh MPOIMYCKHYH) CHOCOOHOCTh MPEIOXpaHUTEILHON
MeMOpanbl auamerpoM d = 25 MM, oy = 0,8 ¥ OmpeneauTh €€ NPUTOJHOCTH JIJIS
3allUTBl  OT TIOBBIIICHWS JIaBJICHUS BCJEJICTBUE ToKapa BOJM3U ammapara,
conepxkamiero xuakuii npomnad npu gaBienuu 0,7 MIla u temmneparype 20 °C.
Huametp ammapata D = 2 M, qmuna L = 4 m. Anmapart 6e3 Terion30isiiuu u 6e3
CIEUHUAITBHOTO OXJIAXKICHUS.
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IIpakTnyeckasi padora Ne2
ONPEJEJIEHUE OTHECTOMKOCTH 3JAHUMA U COOPY KEHUI

Ilenv pabompl: 0CBOUTH METOAUKH OLEHKH OTHECTOMKOCTH KOHCTPYKIHMU,
3MAHUN M COOPYKEHHUH.

O01mme mos10xKeHUA

llosxcapnas 6e3onacHocms - 3TO COCTOSHUE 3alIMIIEHHOCTH JUYHOCTH,
UMYIIIECTBA, 00IIECTBA U FOCYapPCTBA OT MOKAPOB.

Bce 31anus u coopy>KeHuUs MPEACTaBISAIOT COO0M 00BEKThI, KOTOPbIE UMEIOT TY
WIK UHYIO CTETIEHb MOKAPHOM OMacHOCTHU. JTO 3HAUUT, YTO 3/IaHUSA U COOPYKEHHUS B
MOJIaBJIAIONIEM CBOEM OOJIBIIMHCTBE COJIEPKAT TOPIOYME BEIIECTBA B KOJIMYECTBAX,
JIOCTATOYHBIX [IJII HAHECEHWsS yuiepOa, OKHUCIHUTENb (KUCIOpOA BO3AyXa) H
BO3MOYKHBIC MCTOYHUKH 3)KUTAHUS, T.€. COBOKYITHOCTh YCIIOBHM, CITOCOOCTBYIOIINX
BO3HMKHOBEHUIO TIOKapa W OMNPEACISIIONIMX €ro BO3MOXHBIE MACIITa0bl U
MOCIICACTBHSI.

OcHoOBHOI TMpoOJIeMON TMOXKapHOW O€30MaCHOCTU 3JaHUN SBIAETCS TMPHU-
BEJICHNE M3HAYAJIbHO MOKapPOOMACHBIX OOBEKTOB B TaKOE COCTOSIHHE, NMPH KOTOPOM
HCKITIOYAeTCs BO3MOKHOCTD MOXKapa Ha 00bEKTE, a B ClIydyae BO3ZHUKHOBEHHS TIOKapa
oOecrieunBaeTcs 3alluTa JIIJAeH U MaTepUalibHbIX [IEHHOCTEH OT OMacHbIX (aKTOpOB
nosxkapa.

[loxxapHas ©Oe30macHOCTh OOBEKTa M €ro COCTaBHBIX YacTed JI0JDKHA
o0OecreunBaThCcsl Ha BCEX JTamax MX CYIIECTBOBAaHHUSA, KaK MPH CTPOUTEIHCTBE,
DKCIUTyaTallii, TaK M B CIIy4asx PEKOHCTPYKIIMH, PEMOHTA WJIM aBapUWHON CHU-
Tyaruu.

Cormacho T'OCT  12.1.004-85 moxapHas  0e30MacHOCT,  OOBEKTa
o0ecreunBaeTcs:

o CUCTEMOU MPENOTBPALIEHUS [10XKaAPa;
o CUCTEMOM MTPOTUBOITOKAPHOU 3aLUTHI;
o OpPraHMU3alMOHHO-TEXHUYECKUMU MEPOIIPUATUIMM.

B 0CHOBY mNpOTHBONOXAPHOTO HOPMHPOBAHUS 3aJ0KEHO 00s3aTeNIbHOE
TpeOOBaHNE O BBIMIOJIHEHUH OOIIEro YCJIOBHUS MOXKApHOW O€30MacHOCTH 3[IaHUA U
COOPYKECHUH.

O6miee ycioBue oOecriedeHUs MOXApHOM O€30MacHOCTU O0BEKTa MOXKHO
chopMynupoBaTh CIEAYIOIIMM 00pa3oM: MoxkapHas 0e30MacHOCTh O00BbeKTa OyneT
oOecrniedeHa, ecinu (pakTUUYeCcKash COBOKYITHOCTh Mep IO OOECHEYCHHUIO TMOXKApHOM
6esonacHocTH 00bekTa Y M? GymeT cOOTBETCTBOBATH (PABHSATBHCS WIH IPEBBIIIATE)
coBOKynHOCT, 3Tux Mep (XM™), TpeOyeMyro cHeLManbHBIMA HOpPMAMU |
MpaBUJIaMH, YTBEPKICHHBIMU B YCTAHOBJICHHOM TIOPSIKE, T.€.

Y M? >y M™ (1)
rac ZMd) = Z an.n+ Z M3am.n + Z Mopr.TeXH; (2)
rIe Y Mipat 2 Magmn + 2° Moprrexs - COOTBETCTBEHHO CyMMa Mep 110
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NPEAOTBPALICHUIO  TOXKapa, 3alldTe OT MO0XKapa, OpraHUu3alMOHHO-
TEXHUYECKUM MEPOIPUSATHSIM.

OcHoBHBIE  TpeOOBaHHMA K CHCTEME MPEAOTBpAlIEHUS  IOXapa U
OpraHU3allMOHHO-TEXHUYECKUM  MEPOIPHUATUSAM IO OOECIEUYECHHIO I0KapHOM
6e3omacnoctu nsnoxkensl B [OCT 12.1.004-85.

Tak kak OCHOBHOI 00BEM MH)KEHEPHBIX PEIICHUI M0 00ECTIeUeHUIO MOKapHOM
0€30MacHOCTH  CTPOUTENBHBIX  OOBEKTOB,  OCYIIECTBISEMBIX Ha  CTaJauH
POEKTUPOBAHUS, OTHOCUTCS K pa3pabOTKe CHUCTEMbl MEp MO MPOTHUBOIMOKAPHOM
3allliTe TTOMEIICHUH, 3JaHUi U IPYTUX CTPOUTENILHBIX COOPYKEHHM, TO HUXKE OoJiee
o ipoOHO OYJET PACCMOTPEH BOMPOC O TOM, U3 KAKUX OCHOBHBIX 3JIEMEHTOB COCTOUT
CUCTEMa MPOTHUBOIIOKAPHOM 3AIUTHI 3TAHUI.

DONeMEeHThl CHUCTEMbl TMPOTUBOMOXKAPHOM 3alllMThl 3JaHUM 1O CHOCOo0y
peanu3aly CBOMX 3alIUTHBIX (YHKIUNA MPU BO3HUKHOBEHUM TMOXKapa, NEJSATCS Ha
JIBE TPYIIIIHL:

1. DneMeHThl TACCUBHOM 3alllUThl TOMEIICHUH | 3JaHUK OT ToXkapa,
peanu3yrouMe CBOM  3alIUTHbIE (DYHKIMM  «IIaCCUBHO», HE  BO3ACHCTBYS
HETIOCPEACTBEHHO HA OYar Mnoapa.

2. DneMeHThl aKTHBHOW 3alluThl TOMEIIEHWH W 3JaHUH OT ToXKapa,
peanu3yoNIue CBOM 3allUTHhIE (PYHKIUU «aKTUBHO», MYyTEM MPSAMOT0O BO3JEHCTBUS
Ha oYar Iokapa WM MOJJa4y CUTHAJIA O €T0 BOSHUKHOBEHUU.

[TaccuBHas 3amuTa MOMEIICHUN Y 3JaHUK BKIIKOYAET CIEAYIOLIME OCHOBHBIC
DJIEMEHTBL:

- TPUMEHEHHUE OCHOBHBIX CTPOMUTEIBHBIX KOHCTPYKIIMH OOBEKTOB C
pErJaMEeHTUPYEMBIMU IIPEAETIaMU OTHECTOMKOCTH;

- MPUMEHEHHE MPOTUBOIMOXKAPHBIX Mperpaj, o0eCleuynBaIONINX OTpPaHUYCHUE
pacnpoCTpaHEHUs N0Kapa U3 OJJTHOW YaCTH 31aHUS B APYIYIO;

- OpraHu3anusi CBOCBPEMECHHOM 3BaKyalluy JIFOJEW M3 MOMENIECHUN U 31aHUN
10 HACTYIUICHHsI MPEAENIbHO JOMYCTUMBIX 3HAYEHUN OMACHBIX (PAKTOPOB MOXKapa,
MyTEM YCTAHOBJIEHHUS TpeOyeMOro KOJUYECTBa, Pa3MEpPOB U COOTBETCTBYIOLIETO
KOHCTPYKTUBHOT'O MCIIOJHEHUS 3BAaKyallMOHHBIX ITYTEU, BEIXOJIOB;

- [PUMEHEHHE CHUCTEM MPOTUBOABIMHOM  3alIUThl  00ECIIEYMBAIOIIMX
HE3aJbIMIICHUE, CHUKEHUE TEMIIEPATyphl U yIAICHUE NPOAYKTOB TOPEHUS HA IYTAX
ABAKyallMl B TEUEHHE BPEMEHHU, JOCTATOUHOIO JIJIS ABAKYALlUH JIFOIEH;

- obecrnieueHre HEOOXOIUMBIX Pa3PhIBOB MEXY 3/IaHUSIMHU U COOPYKCHHUSIMU
UL OTPAaHUYCHMS PACIPOCTPAHEHHUS] IOXkKapa OT OAHOTO 3JaHHS K JIPyromy,
BO3MOKHOCTH HCTIOJL30BAHMS TPOTUBOMOKAPHON TEXHUKH M JIOCTyMma B Jt000e
IIOMEILEHHE C €€ IIOMOLIBIO;

- IPUMEHEHNUE TEXHUYECKUX PEIIEHUN MO B3PBIBO3AILUTE 3JaHUN, UMEIOIINX
B3PBIBOOIIACHBIE TOMEUICHHS, HA3HAYEHUE KOTOPBIX COCTOUT B CHWKECHUU
M30BITOYHOTO JABJICHUS TPU BO3MOXKHOM B3pbIBE B IOMEIICHUH JO BEJIMYMH,
0e30MacHbIX JJI1 OCHOBHBIX HECYIIUX KOHCTPYKLIHMM 3AaHUS.

AKTHBHAS 3a1UTa TOMEIICHUN U 3JaHUN BKJIKOYAET CICAYIOIINE SJIEMEHTHI:

- IPUMEHEHNE YCTAHOBOK MOKAPHON CUTHAIU3ALINHY;
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- NPUMEHEHHUE CPEACTB IOXKAPOTYIIEHUS, B TOM YHUCIE aBTOMATUYECKOIO
JICHCTBUS.

OueHka OrHecTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIMIA U 30aHUI

Llonamue 06 oenecmotikocmu KOHCMPYKUUU

Pa3nuuHbple CTpOUTENBHBIE MaTe€pUaibl, 3JEMEHTbl KOHCTPYKUMWH, 374aHUS B
[[EJIOM T0-Pa3HOMY BenyT ceOs B yCIOBHSIX BO3ACUCTBUA MOXkapa. B cBs3u ¢ 3TuM,
IIpU pa3pabOTKe CUCTEMBI MEP MO MPOTUBOMOKAPHOM 3allIUTE IOMEIIEHUN U 3JaHuM,
BO3HHMKJA HEOOXOAMMOCTh B CIELUUAJIbHOM II0Ka3aTese, C IOMOIIbI KOTOPOIO
MO>KHO OBLJIO OBl CPaBHUBATH CIIOCOOHOCTH OOBEKTOB COMPOTHUBIIATHCA BO3ACHCTBHIO
no’kapa.

B kauecTtBe Takoro mokaszaTess ObUIO NMPHUHATO MOHSATHE 00 OrHECTOMKOCTH
O0OBEKTOB.

Ocnecmotikocmv ~ SBIIAETCS  MEXKIYHAPOAHOW  IOKAPHO-TEXHUYECKOMN
XapaKTEPUCTUKOM, PErIaMeHTUPYEMOM CTPOUTENbHBIMA HOPMamMu U IpaBUJIaMH, U
XapaKTEPU3yeT CIOCOOHOCTh KOHCTPYKLMM U 3/TaHUN COMPOTUBIATHCS BO3JEHCTBUIO
no>kapa.

Konn4yecTBEHHON XapaKTEPUCTUKON OTHECTOMKOCTH KOHCTPYKLUMN SIBISIETCS
«Ipeaen OrHECTOUKOCTH.

Ilpeoen ocnecmouixocmu - 3TO TPOMEXYTOK BPpEMEHM (B MUHYTax) OT Hayaja
OTHEBOI'0 UCHBITAHUS KOHCTPYKUMU NPH CTAHAAPTHOM TEMIEPATYPHOM DPEKHUME 0
HACTYIUICHHSI OJHOTO WJIA IIOCJIEI0BAaTEIbHO HECKOJIBKUX, HOPMHUPYEMBIX IS
JAHHOUW KOHCTPYKLHHU, TPU3HAKOB MPEAEIbHBIX COCTOSHUIA:

1) motepst Hecymied CIOCOOHOCTH - OOpyIICHHE WJIM HEIOMYyCTHMBbIH
nporu6 (o6o3HaueHHe - «R»);
2) moTepsi IIEJIOCTHOCTH - O00pa3oBaHWE B KOHCTPYKIMSX WM CThIKax

CKBO3HBIX TPEILLUH WJIM CKBO3HBIX OTBEPCTHIl (0003HaUeHHE B HOpMax - «E»);

3) moTeps TEIJIOM30JIUPYIOUICH CIIOCOOHOCTH - TIOBBIIICHUE TEMIIEPATyphl Ha
HeoOOTrpeBacMOil  TMOBEPXHOCTH KOHCTPYKIIMM B  cpeaHeM  Oojble  4eM
Ha 160°C wim B 1000 TOUKe 3TOM TOBepXHOCTH Oosiee yeM 10 190°C mo
CPaBHEHMIO C TEMIIEpAaTypoll KOHCTPYKIMH 10 HarpeBa uiau Oojee yeM o 220°C
HE3aBHCUMO OT TeMIEPATypbl KOHCTPYKLHH A0 Harpera («I»).

C yderoM »5Tux o00O3HAYEHWH, 3HAYEHWE TIpe/elia OTHECTOMKOCTH B
COBPEMEHHBIX HOpPMax M TEXHHUYECKOM NOKYMEHTAallMu BKJIIOYAaeT B ceOs o0o3Haue-
Hue npenenbHoro coctosiHus (OykBol R, E, 1) u udpy, cooTBeTcTBYIOMIYIO TIpeaeTy
OTHECTOMKOCTM KOHCTPYKIMH (B MHUH.) MNpPHU JOCTHXKEHHMM TOrO WA HWHOTO
IIPENEITIBHOTO COCTOSIHHUS.

Hanpumep, B CTpOUTENBHBIX HOPMax W MpaBWIaX YKa3bIBAETCS, YTO Mpenell
OTHECTOMKOCTH KOHCTPYKIMU paBeH R 120. DT0 3HAYMT, 4YTO KOHCTPYKUUS IOJHKHA
MMETh TIpeJesl OTHECTOMKOCTH He MeHee 120 MuHYyT mo mpusHaky «R» - moreps
Hecylel crnocooHocTu. Mnu mpeaen ornectoikocTu kKoHcTpykuuu paBeH REI 30.
OTO 3HAYUT, 4YTO Tpenesl OTHECTOMKOCTHM KOHCTpyKiuu paBeH 30 MuHyTam,
HE3aBUCUMO OT TOT0, Kakoe U3 Tpex npeneiabHbix coctostHuil (R, E nnm I) Hactynumno
HEPBBIM.
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OKCIIEPUMEHTAIBHBIE METOJBl U CPEACTBA OLICHKH OIHECTOMKOCTH BKJIFOYAKOT
B ce0si: HaTypHble HAOJIIOEHUS [105KapOB, OTHEBBIE UCIIBITAHUS ()ParMEHTOB 3JJaHUH,
OTHEBBIE CTAaHIAPTHBIE M HECTAHAAPTHBIC HCHIBITAHUSA DJEMEHTOB KOHCTPYKLIMM B
HaTypaJbHYIO BEJINYNHY, OTHEBBIE UCIIBITAHUS MOJEIBHBIX KOHCTPYKIIHM.

OpHako opraHu3als U NPOBEJECHUE HATYPHBIX HCIBITAHUN KOHCTPYKUMN Ha
OTHECTOMKOCTh TpeOyeT 3HAUMTENIbHBIX MaTepUajbHbIX 3aTpaT U BpeMeHu. B psze
CJIy4aeB 3TO HE MO3BOJISIET AOCTATOYHO OBICTPO HAXOIUTh IMPUEMJIEMbIE PEIICHUS B
00J1acTH OLIEHKU OTHECTOMKOCTH KOHCTPYKIMM HA CTaANM IPOCKTUPOBAHUS 30aHUN U
COOPYKEHMM, 3aTPYJHIET KaUeCTBEHHYIO OLIEHKY BIIMSHUS PA3JIMYHBIX (PaKTOPOB Ha
[OBEJCHUE KOHCTPYKIIMM B YCIOBUSX MOXKapa.

VYka3aHHble 00CTOSTENBCTBA IPUBEIHN K HEOOXOUMOCTH HapsiAy ¢ HaTypHBIMU
UCIIBITAaHUSIMU pa3pabaTbIBaTh OOJiee OMepaTUBHBIC U IKOHOMUYHBIE METO/IbI OLICHKH
OTHECTOMKOCTH. OCOOEHHO OOJBIIOE BHUMAHUE B IIOCIEOHHE TOIbl YIEIAETCS
pa3pabOTKE METOJIOB U CPEJICTB PACUETHOW OIIEHKH OTHECTOMKOCTH CTPOUTEIBHBIX
KOHCTPYKIIUH.

OrnecToiKOCTH 31aHUI M 00U MOAXO0 K ee OLCHKe

OruecToMKoCcTh 3[aHUM XapaKTEpPU3yeT CIOCOOHOCTh 3/aHUM B 1EJIOM
CONIPOTHUBJIATHCA BO3JICUCTBUIO NTOKapa. B KauecTBe XapakKTEPUCTUKU OTHECTOMKOCTH
3IaHUM UCITOJIB3YETCS IMOHITHE O «CTEIIEHU OTHECTOMKOCTHY 30aHUS.

31aHUSA W IIOXKApHBIE OTCEKM NOAPA3LEISIIOTCS Ha INATh CTENEHEH OTrHe-
crouikoctu: I, I, I, 1V, V.

JInst  yCTaHOBJIEHMS COOTBETCTBUS OTHECTOMKOCTH 3JIaHUN TpeOOBaHUAM
MOKapHOH O€30MACHOCTH MCIIONb3YeTCs MOHATHE O «(AaKTHUECKOH CTENeHU Or-
HECTOMKOCTHY 3aHUS U «TpeOyeMOl CTEMEHN OTHECTOMKOCTH 3/1aHUS.

dakTuyeckass CTEleHb OrHECTOWKOCTH 3maHus D? — onpenensercs (ak-

THYECKUMH MPEIEIaMH OTHECTOMKOCTH €0 OCHOBHBIX KOHCTPYKLMIA T ¢ .

TpeOyemasi creneHb OrHecToMkocTd DT° XapakTepu3yeT TaKyl CTElEHb

OTHECTOMKOCTHU 37aHUs, KOTOPYIO TPEOYIOT CTPOUTEIbHbIE HOPMBI W TpaBuia st
YAOBJIETBOPEHUS YCIOBUSM MOKapHON 0€30MaCHOCTU 00BEKTA.

ITokazarenmu TpeOyemMoM CTENEHH OTHECTOMKOCTH I 3JaHUi Pa3IMIHOTrO
HazHauenust npuBeAeHsl B CHullax w CII 2.13130.2009 nns mpoekTupoBaHUs
COOTBETCTBYIOIIMX 3JaHUN M ONPEIESAIOTCS B 3aBUCUMOCTH OT KJIacca, KaTeropuu
3MaHUSl TI0 B3PBIBOMOXKAPHOM M TMOXKAPHOW OMACHOCTH, TIUIOMIAAU IJTa)xa WIH
MOKApPHOTO OTCEKa, YUCia dTaXKel, Kjlacca KOHCTPYKTHUBHON MOXKapHOM OMAaCHOCTU
3nanust (cM. Tabm. 1)

Tabauya 1
TpeOyemasi cTeneHb OrHECTONKOCTH MPOU3BO/ICTBEHHBIX 3/1aHUI B
3aBUCHMMOCTH OT KATErOpHUH 31aHUii, UX BBICOTHI, KJIACCa KOHCTPYKTUBHOM
MOKAPHOM ONMACHOCTH U IJIOIIAIN ITAMKA
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Karero- BricoTa Crenenp | Kimacc KoHCTpyK- IImomanp sTaxa, M2, B Ipeaeax
pusi 3MaHu | 3JaHUS*, | OTHECTOM- TUBHOU MOKAPHOTO OTCEKA 3MaHUs
1503051 M KOCTH MOXKapHOH
MOKapHbBIX 3JaHUS OITACHOCTH
OTCEKOB 3IaHus
OJIHO- B JBa B TpH
9TaKHBIX JTa)Ka JTaXKa
u 6oiee
A, b 36 I CcO He orp. 5200
A 36 | CO He orp. 5200 3500
24 1 CO 7800 3500 2600
- v CO 3500 - -
b 36 I CcO He orp. 10400 7800
24 i CcO 7800 3500 2600
- v CcO 3500 - -
B 48 I, 11 CcO He orp. 25000 10400
7800** 5200**
24 i CcO 25000 10400 5200
5200** 3600**
18 (V4 C0,C1 25000 10400 -
18 (V4 C2,C3 2600 2000 —
12 V He nopm. 1200 600** --
r 54 (1 CO He orpannunBaercs
36 1 CO He orp. 25000 10400
30 1l Cl1 Toxe 10400 7800
24 v CO « 10400 5200
18 v Cl1 6500 5200 -
Jil| 54 I, 11 CO He orpannuuBaercs
36 1 CO He orp. 50000 15000
30 1l Cl1 Toxe 25000 10400
24 v C0,C1 « 25000 7800
18 v C2,C3 10400 7800
12 \% He nHopm. 2600 1500 -

*BeicoTa 3maHus B JaHHOW TabiMile u3Mepsercss OT moja 1-ro aTaxa [0
MOTOJIKA BEPXHETO 3Ta)Ka, BKJIFOYAs TEXHUYECCKUH; ITPU MTEPEMEHHOMN BBICOTE ITOTOJIKA
MIPUHUMAETCS CPETHSISI BBICOTA dTaXKa.

BricoTa ogHO3TaXHBIX 3AaHUN Kjacca moxkapHoi omacHocth CO u Cl He
HOPMHPYETCS.

** ][ nepeBooOpadaThIBAIONTUX MPOU3BOICTB.

*#%]l1s1 mecomwsIbHBIX  LIEXOB € UYHMCIOM  paM  JI0  YEThIpeEX,
epeBo0Opa0aTHIBAIOIIUX 1I€XOB NMEPBUYHON OOpPaOOTKM JAPEBECHUHBI U PYOUIIBHBIX
CTaHIIMA JPOOJICHUS TPEBECHHBI.
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VYcioBre MPOTUBOMOXKAPHOM 3AIUTHI 3aHKS MO TIOKA3aTeNI0 OTHECTONKOCTH,
C y4YETOM BBINICH3IIOKEHHOTO, (OPMYIUPYETCS CACAYIONMM 00pa3oM: eciiu
3HAYeHUs (AaKTHUECKUX MPEICTIOB OTHECTOMKOCTH OCHOBHBIX KOHCTPYKIIHH 3IaHUS
IPEBBIIIAIOT WM PABHBI TPEOYEMbIM HOPMAaMHU 3HAYCHHSM IPEACIOB OTHECTOMKOCTH
3THX KOHCTPYKIIUH, TO (DaKTHYeCKash CTEIEHb OTHECTOMKOCTH 3aHHUs
D?, cooTBeTcTBYyeT TpeOyemoit DI T.e.:

m|
ec (1%, 21" ) oen-xoncrpyxums TO D?, cootBercTByeT D . (3)

r

OOmmii MoaX0J K OLICHKE OrHECTOMKOCTH 3[aHUM MPEANnojaraeT peleHue
CJIIENYIOIIUX 3a7a4:

- onpeneneHne Tpedyemoit crenenu oruecroiikoctu 3aanus no CHull CIT nns
COOTBETCTBYIOIIETO  THUIIA 3JaHUA, B 3aBUCUMOCTM OT €ro  Kareropuu
B3PBIBOIIOKAPHOM OITACHOCTH KJlacca, IUIOIIAAM 3Ta)ka WIM II0KApPHOIO0 OTCEKa,
Yucia 3TaXkeH, Kjacca KOHCTPYKTUBHOM TOKAapHOU OIIACHOCTH 31aHNUs;

- ompeneneHue TpeOyeMbIX 3HAYEHUI MpPeNesioB OTHECTOMKOCTH OCHOBHBIX
KOHCTPYKIIMH 3/1aHHS B 3aBUCUMOCTH OT MOJIy4€HHOTO 3Ha4eHus1 D .

no CHull «lToxapHast 6€30nacCHOCTb 31aHUI U COOPYKEHHI;

- omnpenesieHne (PaKTUUYECKUX 3HAYEHHM IMPEENoB OTHECTOMKOCTU OCHOBHBIX
KOHCTPYKUMH 37aHUsl IO COOTBETCTBYIOIIMM CIPABOYHBIM IOCOOMSIM WIIA C
ITOMOUIBIO PAaCyeTa;

- TNpPOBEpPKa YCIOBUS IPOTUBOIOKAPHOW 3aIUThI 31aHHS IO MOKA3aTENIIO
OTHECTOMKOCTH.

Pacyer npenesioB OrHeCTOMKOCTH 0€TOHHBIX M JKeJ1e300€ TOHHBIX
KOHCTPYKI UM

[Ipenenbl OrHECTOMKOCTH OETOHHBIX M )KEJIE300€TOHHBIX KOHCTPYKIIMH MOTYT
ObITh OMpeNeeHbl IMyTeM pacyeTa s JABYX HpPENeNbHbIX COCTOSHMI: moTeps
Hecytier ciocooHoctH (R) 1 moteps Terton3onupyoiieii ciocodHoctu (1).

B ob6mem cinyuyae ayis pacuera MpenesioB OTHECTOMKOCTH paccMaTpUBAaeMbIX
KOHCTPYKITUH HEOOXO0IMMO pEIIeHUe 2-X 3a/1a4:

TEIUIOTEXHUYECKOW: pacyeT TeMIlepaTyp MporpeBa CEUYeHUH OETOHHBIX U
XKeJne300€TOHHBIX KOHCTPYKITUH TP BO3ACUCTBUY ""cTaHIapTHOTO" TTOXKapa;

OPOYHOCTHOW: pacyeT M3MEHEHMsI HECyIIed CIOCOOHOCTH KOHCTPYKIMHA B
pe3ynbTare MX MpOorpeBa IpH IMOXKAape M ONpPENeIEHUE MOMEHTa BPEMEHH, KOrna
HEeCYIasi ClIOCOOHOCTh KOHCTPYKIUN CHUZUTCS 10 YPOBHS pabOuMX Harpy3okx.

Temnepatypy OeToHa W apMmaTypbl KOHCTPYKLHMI MpH OAHOW 0oOOrpeBaeMoi
MMOBEPXHOCTHU OMPEEISIOT O (popMyIie
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T(x,7) = 20 + 1200(1-r)?, (4)
rae r=x*1<1,0 (5)

rae | - TommMHAa HavaBIIErO MPOTPEBATHCS CIIOSI OETOHA, M;

| = A1204T (6)

Ared - 3HAYCHHS TPUBEIACHHOTO KOIPPUIMEHTA TEMIEPATypOIPOBOTHOCTH
GeroHa (M°/4), KOTOpBIE ONMPEIEISIOTCS 1O Tabiume 6; T - BpeMs BO3ICHCTBHS
noxkapa, 4, x* - mapaMeTp, KOTOPBIH OIpenesieTCsl U3 BBIPAKCHHS: TPU ONpejie-
JIEHUW TeMIIepaTypsbl Iporpesa 6eToHa —

X =01,/0, (7)

IIPU ONIPEACIICHUH TEMIICPATYPhI IIPOTPEBA apMaTypPhl —
X*: X+ ¢1 OLred +(P2 *ds (8)

rae x* - paccTtossHME OT 00OrpeBaeMoi MOBEPXHOCTH KOHCTPYKIIHUU JI0 pac-
cMaTpuBaeMoro ceueHus OetoHa (B ¢opmyse (7)), wiu a0 Oawkaliiero kpas
apmatypsl (B dopmyne 8)), M; @1, @2 - KOIPDUIIUEHTHI, 3aBUCAIINE OT TJIOTHOCTH
OeToHa u ompeaesieMble 1Mo Tadi. 7; ds - tuamerp paboueii apMaTyphl, M.

JInst MIIOCKMX W3TMOAeMBbIX KOHCTPYKIIMH, TIOJIBEPracMbIX TIPH TMOXKape
OJTHOCTOPOHHEMY  BBICOKOTEMIICPATYPHOMY BO3JICHCTBHIO, 3HAUCHHS Tpeesa
OTHECTONKOCTH MOKET OBITh OIIPEICIICHO M3 BBIPAKCHUS:

T, =112%a *((x +@yfOes +0p *d, ) 11— /(T - 20)/1200)2 9)

rne Ts' - KpuTHYeckas TeMIepaTypa IporpeBa paboudeil apMaTypsl W3IH-
0aeMoii MIIOCKOH Kee300€TOHHOM KOHCTPYKIIMH, P KOTOPOH, B YCIOBHUSX MOXKapa,
HACTyTaeT ee MpeJie OTHECTOWKOCTH 1, , , 0 TToTepe Hecymen cnocodnoctu (R).

3HaYeHUs KPUTHYECKUX TEeMIEpaTyp MporpeBa I Pa3IMUHbIX apMaTypHBIX
cTaJied, IpU 3Ha4Y€HUHU KO3 (ULIMeHTa YCI0BUIM paboThl apMaTyphl IpU MoXape y , =
0.5, mpuBenensl B Ta0. 8.

Tabnuua 2
dakTHUYECKHE NMpeiesibl OrHECTOMKOCTH CBOOOTHOONEPTHIX KeJ1e300€TOHHBIX
IJIMT
Munn- IIpenenb! OrHECTOMKOCTH, MUH.
MaJibHast
TOJILIMHA
IUIATHI L 1
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paccrosiHHe
JI0 OCH
apMatypel a, | 15 30 60 90 | 120 | 150 | 180
MM
TonmmHa MIATHL t 30 50 80 100 | 120 | 140 | 155
Tsoxenslii |Onupanue 1Mo IByM
CTOpOTIaM I HO a 10 | 15 | 25 | 35 | 45 | 60 | 70
KOHTYPY IIpH
l,/1,>1,5
Ornupanue 1o
KOHTYpPY a 10 10 10 15 20 30 40
l,/1, <1,5
TonmmHa TIATHL t 30 40 60 75 90 105 | 120
Jlerkuit  |Onupanue no AByM
v»= 1,2 |cToponam mm 1o a 10| 10| 20| 30 | 4 | 50 | 55
/™ KOHTYpY IIpH
l,/1>1,5
Ornupanue 1o
KOHTYPY a 10 10 10 10 15 25 30
l,/1,< 1,5
[Tpumeuanus:

1). MuHuMasbHAs TONIIMHA TUTUTHI T 0OecrieunBaeT 3HaUCHHE Mpeieia OTHECTOMKOCTH
npu3HaKy «I», a pacCTosiHME A0 OCH apMaTyphl - 3HAUYEHHUE MpeZeia OTHECTOMKOCTH 10 NMPU3HAKY

«Rw.

2). Tlpenensl OrHECTOMKOCTH MHOTOITYCTOTHBIX M PEOPUCTHIX ¢ pedpamu BBEpX MaHelel u

HACTHJIOB CIIEAYET MPUHUMATH 10 TAOJHUIle, yMHOXKas MX Ha Koaddumment 0,9.

3). Ilpenenbl OrHECTOWKOCTH CTAaTHYECKU HEOIPEICTHMBIX KOHCTPYKLHUI Ooiblie, 4Yem
Ipe/eNbl OTHECTOWKOCTH CTATUYECKHU OIPEIeNINMBIX Ha 25%, eClli OTHOIICHHE IIJIOMIAAN apMaTyphl
Ha/l OMOPOH K IUIOMIAAM apMaTypsl B mposiete paBHO 0,5, u Ha 50%, ecinu 3TO OTHOIIEHHE PAaBHO

1,0.

4). Db deKkTuBHAS TONIINHA MHOTOIIYCTOTHOM IUIMTHI ISl OLIHKH IPEJieNia OTHECTOHKOCTH
OTIpesieNIsieTCs IeTICHUEM IIOIIAIN MONEPEYHOr0 CEYEHHS TUINTHI, 3a BBIYETOM IUIOMIAIU yCTOT, Ha
€€ IIUPHHY.

Tabauua 3.

dakTHUYecKue nmpeaeabl OrHEeCTOMKOCTH CTATHYECKH onpeacaIuMbIX CBOﬁOI[HO

ONEePTHIX OAJIOK M3 TAMKEJO0ro 0eTOHA, HATPeBAEMBbIX € 3-X CTOPOH.

[Ipenensr [Mupuna 6anku | MuHNManbHbIe pa3Mepbl Kele300eTOHHBIX | MUHUMAITb-
OTHEeCTOMKOCTH  |b M paccTosiHue 6aJ0K, MM Has
OaJIOK U3 TSHKEIIOTO II0 OcH UpUHa
06eToHa, MUH apMarypsl a pebpa by,
MM
b 80 120 160 200 80
30 a 25 15 | 10 10
60 b 120 160 200 300 100
a 40 35 30 25

21




b 150 200 280 400 100
%0 a 55 45 | 40 35
b 200 240 300 500 120
120 a 65 55 | 50 45
150 b 240 300 400 600 140
a 80 70 65 60
b 280 350 500 700 160
180 a 90 80 | 75 70
Tabauya 4
dakTHYECKHE TPe/IeSbl OTHECTOHKOCTH KeJ1e300eTOHHBIX KOJOHH
Bug Bozaeiic |Illupuna b| MwuHMMaNbHBIE pa3Mepbl, MM JKeJIe300€TOHHBIX
OcToHa TBHE KOJIOHHBI KOJIOHH C IIpe/ieJIaMi OTHECTOMKOCTH, MUH
OTHSI u
paccTosiHu
€ JI0 ocH 30 60 90 120 150 180
apMarypbl
a
sokenbiii | Co Beex b 150 200 240 300 400 450
CTOPOH a 10 25 35 40 50 50
JIETKUN Co Bcex b 150 160 190 240 320 360
(v5=1,2 CTOPOH a 10 25 35 40 40 40
/M°)

[Mpumevanus: 1). /s KOJOHH CIUIOIIHOTO CEYCHHs B KadecTBe pasmepa b ciemyer
IIPUHUMATD UX TUAMETP.

2). JlanHple TaOIUIBI IPUMEHUMBI JUTSI apMUPOBAHUS KOJIOHH He MeHee 3% OT MonepevyHoro
ceueHus: OeToHa.

Tabnuya 5
dakTHYecKue npeaeibl OrHeCTONKOCTH HEKOTOPbIX KOHCTPYKIUMI CTEH U
Neperopoaok
No Kpartkas xapakTepucTuka KOHCTPYKIIUH Pazmep a, [Ipenen
n/m cM OTHECTOMKOCTH
1  |CreHsl 1 Ieperopo ki U3 CIUIONIHBIX U 6,5 REI45
LIETOTEJIBHBIX KEPAMUUECKUX U CUIIMKATHBIX 12,0 REI 150
KUPIINYA U KaMHS, TOJIIMHOMN a >2,5 >REI 330
2  |KupnmuHbie KOJIOHHBI U CTOJIOBI 25x25 R150
>25 x38 R180
3 |CreHbI U3 TPEXCIOWHBIX TTAHENIeH, COCTOSIINE U3 25 >REI 180
JIBYX peOPHUCTHIX KeIe300€TOHHBIX TUIUT U yTel-
JMTEJeH U3 HECTOPAEMBIX HITH TPYIHOCTOPAEMBIX
MHUHEpaJIOBATHBIX MM (GUOPOIUTOBBIX IUTUT MPU
oO1Iel TONIUHE CeUYEHUs a
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4 CTeHbl HapyKHbIE U3 JBYXCIOWHBIX MMAHENEH,
COCTOSIIINE U3 OTPAXKIAIOIIETO CIIOSI, TOJITUHON HE
MeHee 24 ¢cM U3 KPYITHO3EPHHUCTOTO
Kepam3uToGeToHa Ki1acca B2-B4 (p= 0.6-0.9 kr/m®), u
HECYIIETO CJI0s1, TOMMHON He MeHee 10 cm

>REI 180

Tabauua 6

3HauyeHue ko3 PpunueHTa TeMNepaTyponpoBOIHOCTH PA3TUYHBIX 0€TOHOB

Tumn 6eroHa [TnotHocTh GeTona| IlpuBeneHHBIH KO-
p koM’ s¢dunreHT teme-
paTyponpoOBOHOCTH
Olred M2/g
Tsxenblil OETOH € 3alOJIHUTEIIEM U3 2350 0,00133
CHJIUKATHBIX TTOPO/T
Tsoxenplii 0ETOH C 3aIIOJHUTEIIEM U3 2350 0,00116
KapOOHATHBIX OO
Jlerkuii OETOH C KPYITHBIM 3aIOJIHUTEIEM 1600 0,000734
U3 KepaM3HTa
Kepam3uronepiurodbeTon 1200 0,000722
Tabnuya 7
3HaueHue kK03GPUIHEHTOB ©,,(, B 3aBUCUMOCTH OT IUIOTHOCTH OeTOHA
P 500 1000 1500 2000 2350 2450
2o loae lo55 058|060 [0,62  [0,65
P 1,0 0,85 0,65 0,50 0,5 0,5

Tabauya 8

3HavyeHNe KPUTHYECKOM TeMIIepaTyphI IPOrpeBa NMpH MoKape pa3auyHbIX
apMaTypHBbIX CTaJIell IPU 3HAYEHHHU KOI(PPuLHeHTa YyCJI0BUH padoThl
apMarypbl IIpH moxkape yy =05

Kracc crep>xHeBO# apmMaTypbl T:r °C, mpu y 4 =05
A-l 550
A-ll 550
A-118 525
A-l11 575
A-11Is 525
A-IV 550
A-V 525
At1-1V; AT-V 500
B-I; Bp-I 450
B-11; Bp-II; K-7 420
A-VI 475

ngumegz OUEHKU Q2HECHOUKOCHLU HCUI020 30aHUS
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Jano: Tlpoextupyemoe xuinoe 3aanue. Yucio staxeii - 16.

OCHOBHBIE KOHCTPYKIIUU:

HapyxHble CTE€HBI - JBYXCIOWHBIE I[IAHENW, OrPAXIAIOIMMNA CIOW -
kepam3uToOeToH, TonmuHou 0,30M; HECcymui CIoil - TSKENbId OCTOH, TOIIIMHON
0,10Mm.

CTeHbl JECTHUYHBIX KJIETOK - KUPIUYHBIE, TONHHON 0,51 M.

[1nuThl MepeKphITUM - Kee300€TOHHBIE MHOTOIYCTOTHBIE, TOMIHHON 0,16M,
3aIIUTHBIN cJIoM OeTOHa /10 ocu apMaTypsl - 0,026M.

Komonnsr - sxenezoberonHsle, ceueHuem 0,4x0,4M, paccTossHue 10 OCH
apMarypsl 45MM.

banku - xene3ob6eTonnsle, mmpuHou 0,16M, TONIIMHA 3aIIUTHOTO CJI0sT OETOHA
10 ocu apmatypsl 0,035m.

Pewenue:
1. Onpenensem TpeOyeMyro CTENIEHb OrHECTOMKOCTH MPOEKTUPYEMOTO 37IaHUS.

Cornacuo (m.1.11 CHull 2.08.01-89* «Kwunble 3manus» u tabmauisl 6.8 CII
2.13130.2009) npuarmaem D{® = |, T.K. 31aHKE HMEET YUCIIO dTaxen Oombmie 10.

3. OHpG,Z[GJISIGM 3HAa4YCHUC Tpe6yeMI>IX IIpcaciioB OTHECTOMKOCTH OCHOBHBIX

KOHCTPYKIWH 3/TaHUS COTJIACHO TaOJHIIBI 9.
Tabauua 9

CooTBeTcTBHE CTENIEHU OTHECTOMKOCTH M Npeesia OTHECTOHKOCTH
CTPOMTEIbHBIX KOHCTPYKUMM 31aHUH, COOPYKEHUHN, CTPOCHHH M MOKAPHBIX

O0TCCKOB
Crenenn [Ipenen orHeCTOMKOCTH CTPOUTENBbHBIX KOHCTPYKIMIA, HE MEHEE
orHecTokocT| Hecymm | Hapyxusi | [Tepexpsitus CrpourenbHble CrpourenbHble
W 3JJaHUHA, | € CTCHBI, e MEXKAY3TaKHbI KOHCTPYKIUHU KOHCTPYKIUH
COOPYIKEHUH, | KOJIOHHBI | HEHECYIIIN e (BT u. OecuepiayHbIX JIECTHUYHBIX KJIETOK
CTPOCHHU U | u JApyrue| € CTCHbI | YCpAAYHBIC U ITOKPBITUI
IIO’KAPHBIX | HECYIHE Haj Hactunsl (B | @epmsl, | Buyrpennu | Mapim u
OTCCKOB DJIEMEHT NOABANAMHM) | TOM YUCIE C | OAlKH, | € CTEHbl | IUIOMIAIK
bl YTEILIMTEIIC | HPOTOH Hu
M) bl JIECTHULL
I R 120 E 30 REI 60 RE 30 R 30 REI 120 R 60
I R 90 E 15 REI 45 RE 15 R 15 REI 90 R 60
I R 45 E 15 REI 45 RE 15 R15 REI 60 R 45
v R 15 E 15 REI 15 RE 15 R15 REI 45 R 15
\% HE HOPMUPYETCS

HpnMeanne. HOpHIIOK OTHCCCHUSA CTPOUTCIIbHBIX KOHCprKI_II/II\/'I K HECyIIMM 3JICMCHTaM
30aHus COOPYXKCHHA U CTPOCHHA YCTAHABJIIMBACTCA HOPMATHBHBIMU JOKYMCHTaMHU IIO HO)KEIpHOﬁ

0€30I1aCHOCTH.

Tpedyemble npeiesibl OTHECTONKOCTH

TpeOyemas

KOCTH 3JaHUSA

CTEIIEHb OTHECTOM-

D™
fr

TpebyeMble mpeIebl OTHECTOMKOCTH T KOHCTPYKIHIA
cr
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Hecymue |Hapyxnbie [TepekpoiThs Crenbl

DJIEMEHTHI  |HEHECYINE JIECTHUYHBIX
CTEHBI KJIETOK
I R120 E30 REI60 REI120

3. OmnpenensieM 3Ha4YeHUE (PAKTUICCKUX TMPEICIOB OTHECTOMKOCTH OCHOBHBIX
KOHCTPYKIUH 31aHUS.

3.1. CteHbl HapyKHBIC - IBYXCIIOMHBIC IMTAHEJIH: COTJIACHO Ta0JI. 5
t?. =REI 180

3.2. CTeHbI JJECTHUYHBIX KJIETOK: KUpnuuHble, TonmuHoun 0,51M. CornacHo

TabIuIel 5 nMeeM:
¢ ~REI 330

3.3. Ilmutel TIEPCKPBITHIA: ’Kel1e300€ TOHHBIE, MHOT'OITYCTOTHEIE,
h =0,16Mm; a=0,026Mm.

CornacHo Ta0J1. 2 IMEEM:

1 =REI 54

3.4. Kononnsl xene3oderonnsle, ceuenreM 0,4 x 0,4M, TOJNIIMHA 3aIMTHOTO
cjost 6€TOHA 10 OCH apMaTypbl a =45MM.

Cornacho Tabin. 4, pasznena 2.4. npu b =400mMm u a =45MM umeeM:

t? =REI 135

3.5. banku: kenezobetoHHble, mmmMpuHOH 0,16M, TONIIMHA 3aIIMTHOTO
ciost 6eToHaA 10 OCHU apMaTypbl 35MM.

Cornacho tab6u. 3, npu b =160mm 1 a=35mm, nmeem:
¢ = REI 60

4. IlpoBepsieM COOTBETCTBME 3alNpPOCKTUPOBAHHBIX KOHCTPYKIMN 3IaHHS

tpedoBanusim CI1 2.13130.2009 mo moka3zaresnto uX OrHECTOMKOCTH (CM. TaOIHILY):
HaumenoBanue Tpebyercs no CII t f’r [Tpunsto no npoekty | COOTBETCTBHE
KOHCTPYKIUH 371aHusI ' Tf, TpeOOBaHUSM HOPM
CreHbl HapyKHbIE E30 REI 180 COOTBETCTBYET
CTeHbl JECTHUYHBIX REI120 REI 330 COOTBETCTBYET
KJIETOK
[TnuTe1 nepekprITUit REI 60 REI 54 HE COOTBETCTBYET
Kononnst R 120 R 135 COOTBETCTBYET
banku R 120 R 60 HE COOTBETCTBYET

Takum o00pa3oMm, JBEe U3 3aMPOCKTUPOBAHHBIX KOHCTPYKIUH  (TUTUATHI
MepeKpeITUsl W Oalku) HE COOTBETCTBYIOT TpeboBanusMm CII mo mokaszarento
orHecroiikoctu. HeoOxomuMo pa3paboTaTh Mepbl 1O TOBBIIICHUIO TIpenena
OTHECTOMKOCTHU 3TUX KOHCTPYKIIUH.

5. Pazpaborka Mep 1O TIOBBIINICHHIO OTHECTOMKOCTH  KOHCTPYKITHI
OTHECTONKOCTh KOTOPBIX HE YJIOBICTBOPSET TPEOOBAHUSIM HOPM.
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5.1. TloBblllieHWE OTHECTOMKOCTH >KENE300€TOHHBIX IUIUT MEPEeKPHITUN -
YBEJIMUMUBAEM TOJIIMHY 3allIUTHOTO CJIOs OETOHA 10 OcU pabouei apMarypsl Ha 1cm.
Torna 3aagenne a=0,036M.

OnpenenseM 3HaueHWE (PAKTUYECKOTO TMpeaeida OTHECTOWKOCTH — TUIAT
nepexpbituid ipu a =0,036 m. CornacHo tabin. 2, npu a =0,036 numeem:

%, =0,9-90 =R 60

5.2. TloBeIlieHUE Mpejena OrHECTOMKOCTH KEJIe300€TOHHBIX OaJIoK - YTOOBI
YBEJIMYUTH MPEEN OTHECTOMKOCTHU Kele300eTOHHBIX 0anok g0 R 120, Heobxoaumo
(cm. Tabn. 3,) yBenuuuTh mmpuHy b 10 200MM, a TOJNIIMHY 3aIATHOTO CJI0s OeTOHA
710 OCH apMaTyphbl YBEJIUUUTH 10 6SMM.

6. Ilpomepsem cootBerctBue TpeboBanusim CII (CHull) mo mnoxazartemnsim
OTHECTOMKOCTH KOHCTPYKIIHH, M1 KOTOPBIX pa3padaThIBAIMCh MEPHI 11O TTOBBIIIICHUTO
OTHECTOMKOCTH (CM. TabJIHITY):

HammenoBanue xon- | Tpebyercs no IIpunsro no CootBercTBHE
CTPYKUMH 371aHUSA CHull t qu'r HPOEKTY T qu.r TpeOOBaHUSIM HOPM

[TmuThI NEPEKPBITHIA REI 60 REI 81 COOTBETCTBYET

banku R 120 R 120 COOTBETCTBYET

Obwuii 6b1600: Tak Kak BCE OCHOBHbIE KOHCTPYKIUU PACCMAaTPUBAEMOTO
MIPOEKTUPYEMOTO 3/IaHHUsSI COOTBETCTBYIOT TPEOOBAHMSIM HOPM IO IOKa3aTellto
OTHECTOMKOCTH, TO (haKTWYecKasl CTENeHb OTHECTOMKOCTH DY, paccMaTpuBaeMOro

3[JaHUs TAK)KE COOTBETCTBYET TpeOyeMOoH cTerneHn oruectoiikoctu DY =l.

IHopsigok BbINMOIHEHUsI PadOTHI

1. PaccunTaTh OTHECTOMKOCTD YKHJIOTO 3[IaHUS C YHUCIIOM dTaxKel - 24.

OCHOBHbBIE KOHCTPYKIIUU:

HapyxHble CT€Hbl - [BYXCIOWHBIE MAHEIW, OTPAXKIAONMA CIIOW -
KepaM3uTOOETOH, TOMmMHUHOW 0,36M; HECYIIMA CIOM - TSHKENbIH OETOH, TOIIIMHOM
0,14m.

CTeHBbI JIECTHUYHBIX KJIETOK - KUPITMYHBIE, TOMUHON 0,51 M.

[1uThl EPEeKPHITUH - KENe300€TOHHBIE MHOTOMMYCTOTHBIC, TOMMUHON 0,16M,
3aIUTHBIN clIo¥ 6eToHa 10 ocu apMmaTypsl - 0,026M.

KosonHs! - kupninuHele, ceuenneM 0,25x0,25M, paccTossHUE 10 OCH apMaTypbl
20MM.

banku - xenezo0eToHHbIe, mupuHOM 0,18M, TOJIMHA 3aITUTHOTO CJI0si OeTOHA
1o ocu apmatypsl 0,030Mm. Hegocraronye qaHHbIE MPUHATH CAMOCTOSTEIIBHO.

2. O3HaKOMUTBCS C MOPSIKOM ONPEACTICHUSI OTHECTOMKOCTH KOHCTPYKIIUH.

3. IlpoBectu OIIGHKY CTENEHU OTHECTOMKOCTH 3JaHus. Pe3ynbrarsl
MIPEJICTaBUTh B BUJIC TaOJIUIIEI.
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IpakTnueckasi pabora Ne 3
PACYET 3AHIUTHOI'O 3ABEMJIEHUSA

Heabp padorbi: M3yunTh NOpUHOKMN JEUCTBHUS 3alIMTHOTO 3a3€MJICHHUS H
METOAMKH pacueTa COMPOTUBIICHUS 3a3E€MIISIIOIINX YCTPOUCTB

OcHOBHbBIE IOHATHUSA

Ha3znauenue u npunyun ycmpoicmea 3auwjumnozo 3azemiaenus. llpu
o0cIy>KUBaHUU IPOU3BOJICTBEHHOTO o0opyI0BaHUs, HCIIOJIb3YIOIIETO
ANEKTPOdHEPTHIO,  paboTallMe  MpPUKAcaloTcsi K  €ro  HETOKOBEAYIIUM
METAIMYECKUM  4acTsM. Takoil KOHTAaKT OOBIYHO  SIBISETCSI  HOPMAJIbHOM
omepauner. B 1mpomecce 3KCrulyataqud MOKET MOPOUCXOAWTh  IMOBPEKICHUE
M3OJIAIIMU  3JIEKTpooOopyaoBanusa. lloBpexkaeHue H30JSIUMU, Kak MPaBUIIO,
COIPOBOX/JAETCS 3aMBIKAHMEM HA KOPIIYC 3JJIEKTPOYCTAHOBKH, T.€. CIy4alHbBIM
COCMHCHUEM TOKOBEAYIIMX YacTel ¢ METAUIMYECKMMU HETOKOBEIYIIUMU
YacTSIMU DJJICKTPOYCTAaHOBKM. B pe3ynbraTre 4ero KOpIyC JJIEKTPOYCTAHOBKH, a
yepe3 Hero Bce 00opyAoBaHUE U OOCITYKMBAIOUIUN MEPCOHAT MOTYT OKa3aThCs IMOJ
HaIpsHKEHUEM, YTO IPUBOJUT K MOPAKEHUIO SJIEKTPOTOKOM.

Jns  3amurtel O OT MOPaXXEHHsSI  AIEKTPUUECKUM  TOKOM  IIPHU
MOBPEXKICHUA U30JSUUM M 3aMblkaHMM Ha Kopryc «lIpaBwiamu ycTpoiicTBa
ANEKTPOYCTAHOBOK» MPEAYyCMAaTPUBACTCS pAN 3allUTHBIX MEp, OJHUM W3 HUX
ABJISIETCA IPUMEHEHUE 3aIUTHOTO 3a3€MJICHUS.

3awjumnoe 3azemjieHue - TPEIHAMEPEHHOE DJIEKTPUYECKOE COCIMHEHUE C
3eMJICd WJIM €€ JKBHUBAJIECHTOM METAJUIMYECKUX HETOKOBEIYIIHUX YacTei, KOTOPbIE
MOTYT OKa3aThCsl MOJI HANPSIKEHUEM BCJICACTBUE 3aMbIKAaHUSI Ha KOPMYC U MO
IPYTUM TpUYrHAM (MHIYKTUBHOE BJIMSTHUE COCEIHMX TOKOBEIYIIMX YacTei, BHIHOC
MOTEHIIUAJIOB, Pa3psi/l MOJHUHU, HABEJCHUE CTATUYECKOTO JICKTPUUYECTBA U JIP.).

[IpuHIMIT JOEWCTBUS 3AlIMTHOTO 3a3€MIICHUS MOXHO PAacCMOTPETh HA
pUMepe CXEMbI ITUTAHMS AJICKTPOyCcTaHOBKHU (puc. 1). UenoBek, ¢ CONMpOTHBIICHUEM
TeJa KacasCh KOpIyca »JJICKTPOYCTAHOBKHM, HA KOTOPOM MPOM3OIIEN MpoOon
M30JIALIMY, OKa3bIBAa€TCs MOJ 3alMTON CONPOTHUBICHUS 3a3eMiIeHusi [; KOTOpOe
BKJIIOYeHO mapamienbHo R,. Tak kak R,>>r,, ToO TOK KOPOTKOrO 3aMbIKaHUS,
MPOTEKAET MO MYTH HANMEHBIIETO COMPOTUBIIEHUS, T. €. YEPE3 3a3€MIIUTENIb U TOK
<<|

I uein 3d3*

()

Puc.1. IIpyHumMn aeiicTBUA 3alIMTHOTO 3a3eMJICHU S



R, — aNeKTpuvecKkoe COMPOTUBICHUE YEI0BEKa; I'; — CONMMPOTUBIICHHUE 3a3€MITUTEIIS; I U I —
COIPOTHBIICHUE U30JISAIUU MTPOBOJOB 1 M 2, COOTBETCTBEHHO; |,; — TOK KOPOTKOTO 3aMBIKAHHMS; | ;45
— TOK, MPOTEKAIOIINI uepe3 3a3eMIIUTENb; |, — TOK, MPOTEKAIOIINM Yyepe3 Teo yenoBeka = l;,,+

I e

[Tpu 3aMbIkaHuK OAHON (pa3bl HA KOPITYC IEKTPOYCTAHOBKH, KOPITYC OKAXKETCS
N0/ HaNpsDKEHUWEM, B CIIydya€ OTCYTCTBHUS COEIMHEHUsA KOpIyca C 3eMIIEH,
NPUKOCHOBEHHUE K HEMY TaK>Ke OMAacHO, KaK U MPUKOCHOBEHUE K (ha3ze.

3alMTHOE 3a3eMJICHHE, KaKk Mepa 3alluThl JIIOJAEH OT MOPAKEHHUS
ANEKTPUYECKUM TOKOM, IPU BO3HMKHOBEHUU HANPSIKEHHWS HA HETOKOBEIYIIHX
YacTsaX ANEKTPOYCTAHOBOK B PE3yJbTAaTe MOBPEXKICHHS WM30JSLUMNA U 3aMBIKAHUU Ha
KOPIYC 3aKJII0YAETCsl B AJIEKTPUUYECKOM COEIUHEHUU KOPITYCOB AJIEKTPOYCTAHOBOK C
3a3eMJISIOIMM YCTPOMCTBOM. 3aIIMTHOE AEHCTBUE 3a3€MIIEHHSI COCTOUT B CHUKEHUU
110 0€30IaCHbIX 3HAYEHHUI HAMPSKEHUS IPUKOCHOBEHUS U TOKA IPOTEKAIOUIETO Yepe3
YeJI0BEeKa, 00YCIOBICHHBIX 3aMbIKAHHEM Ha KOPITYC.

D¢ PexTUBHOCTD 3a3eMJICHHSI 3aBHCUT OT €r0 CONPOTUBJICHMS, YEM MEHbILIE
COTIPOTHUBIIEHUE, TEM BBILIE €T0 3aluTHasI 3)(PEKTUBHOCTb.

O0s1acTh MPUMEHEHHUS 3AIUTHOTO 3a3EMJICHHUS:

o B Tpexda3zHpix TpexmpoBOAHBIX ceTsAX HampsbkeHus g0 1000B
[IEPEMEHHOI0 TOKA C W30JMPOBAHHOM HEUTPAJIBIO WIM HM30JUPOBAHHBIM BBIBOJOM
MCTOYHHUKA OTHO(PA3HOTO TOKA, a TAKXKE B CETAX IMOCTOSTHHOTO TOKA C U30JUPOBAHHOM
cpeaHel TOUKOM 0OMOTOK MCTOYHHUKA TOKA;

o B cerax nmanpsokenus Boie 1000B nmepeMeHHOro M MOCTOSIHHOTO TOKa €
JOOBIM PEXUMOM HEUTpAU WM CPETHEN TOUKH.

B cooTtBercTBUM ¢ TpeboBaHusiMu «lIpaBun ycTpolcTBa 3J€KTPOYCTaHOBOK
3a3E€MJIEHUIO TIOJIJIEXKAT:

o BCE 3JIEKTPOYCTAHOBKHU Ipu HanpsbkeHun 380B u Bblllle EpEeMEHHOTO
Toka 1 440B u BbIIIIE TOCTOSTHHOTO TOKA MIPH AKCILTyaTaIlM B TIOOBIX TOMEIICHUSIX;
o Hapy>KHbIE 3JIEKTPOYCTAaHOBKHU HamnpsbkeHUueM 42B U BbIlle TEPEMEHHOTO

Toka 1 110B u BbIIIE NOCTOSIHHOTO TOKA, pa0OTAIONIMX B YCIOBUSX C MOBBIIIEHHON
OTMAaCHOCTBIO U B 0CO00 OTMACHBIX YCIIOBUSIX;

o AIEKTPOYCTAHOBKUA  JIIOOOTO  HAINPSKEHUS, paboTtampmme  BO
B3PBIBOOIIACHBIX TOMEIIEHUSX.

B 3azemmsmoniee  yCTpOMCTBO  BXOAUT  3a3€MIIMTENh  (METAJTMYECKUI
MPOBOAHUK WM Tpynna MPOBOJHUKOB, HAXOMSIIMXCS B HEMNOCPEICTBEHHOM
CONPUKOCHOBEHUM C TPYHTOM) U 3a3€MJIAIONIME IIPOBOJHHMKHU, COECAUHSIONINE
3a3eMJISIEMbIE YaCTH AJIEKTPOYCTAHOBKH C 3a3€MJIUTEJIEM.

3a3eMJIMTENIEM Ha3bIBACTCSl METAUIMUECKUUA TMPOBOJAHUK WU COBOKYITHOCTH
METAJTMYECKUX COCIMHEHHBIX MEXAy €000 MPOBOJHMKOB, HAXOSAIIUXCS B
COIIPUKOCHOBEHUU C 3€MJICH.

B 3aBUCHMMOCTM OT pPacCHoONOXKEHUS 3a3€MJIMTENIEM IO OTHOLICHUID K
3a3eMJIIeMOMY OOOPYIOBAHUIO 3a3€MJICHUSI OBIBAIOT BBIHOCHBIC
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(cocpenoTouyeHHble) M KOHTYpHbIE (puc.2). 3a3eMIIUTEIM BBIHOCHBIX 3a3eMJICHUN
pacrnoJiaraloT COCpPEJOTOYEHHO Ha paccTosHUM cBbie 20 M OT 3a3eMIIsieMOro
o0opynoBaHus, T. €. BHE 30Hbl pacTEKaHUs TOKa 3aMbIKaHUS Ha 3EMIIIO.
3azeMiMTEN KOHTYPHOTO 3a3€MJIEHUSl pPACHOJAratoT N0 MEPUMETPY W BHYTpHU
IUIOIIAJKA, HAa KOTOPOM YCTaHOBJIEHO 3a3zemiisieMoe oOopynoBanue. Bce 3th
3a3€MJIMTENH SJIEKTPUUECKHA COEAUHEHBI IPYT C APYTOM.

- o
Y BIIETIIIIISSIA IS 4/5 YLIILIIIIIIIS. /]Z//////]/////; ¢
/ -
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Puc. 2. Cxema 3alIIUTHOTO0 3a3eMJICHHUS

1 —3azemsnTenu; 2 — AIEKTPOYCTAaHOBKHY;
1O TOL

3 — 3a3eMJISIOIINE TIPOBOIHUKH

(BHYTpEHHMI KOHTYp); 4 — BHEIIHUI

KOHTYD 3a3€MJICHHUS; 5 —
CBapKd
ANEKTPONIOMEIICHHIE UITH TIOMIAAKA C P

Ppa3sMCIICHHBIM 3JICKTpOO60p}/'I[OBaHI/IeM,'
343CMITHTC T

6 — 3a3eMuIuTENH.

Puc. 3. 3azemunrenn

3azeMiuTeNM  MOTYT  OBITb ~ €CTECTBEHHBIMM M HCKYCCTBEHHBIMH.
HcKyccTBEHHBIE 3a3€MIIMTENH BBIIIOIHAIOTCSA B BUE 3JIEKTpoAoB. [1o pacnonoxeHnro
B IPYHTE U 1O (HOPM 3JIEKTPOIOB 3a3EMIUTENH ACIATCS Ha YIIIyOJIEHHBIE, COCTOSIINE
U3 TOJIOC WM KPYIJIOW CTajlu, YKJIaJbIBa€MbIX TJIyOOKO Ha JHO KOTJIOBaHA
TOPU30HTAJIFHO 10 TEpUMETPY (PYHIAMEHTOB, BEPTUKAIIbHBIE, COCTOSIIHE U3
AJIEKTPOJIOB, BEPXHUN KOHEI] KOTOphIX 3ariyossercs Ha 0,5-0,7 M OT mOBEepXHOCTH
3€MJIM; B KaYECTBE MX UCIHOJIb3YIOT CTAJIbHBIE BEPTUKAIbHBIE 3AJI0KEHHBIE CTEPKHU
muamerpoM 10-16 MM, (MM OTpe3KHM CTajdbHBIX TPYO, pa3IMYHOrO JAHaMeTpa),
JUIMHOM 3-5 M, a TakKe YroJIKoBasi CTajb JUIMHOU 2,5-3M (puc.3); TOpU30HTAIbHbIE
(IpOTSKEHHBIE), COCTOSIIINE U3 AJIEKTPOAOB, TPUMEHSIEMBIX JJISl CBSI3M MEXIY COOOM
BEPTUKAJIBHBIX  3a3€MJIMTEIIEH, COEIUHSAEMBIX CBapkouW. B kadectBe Takux
3a3eMJICHUN UCHOJIb3yeTCs Kpyrias cTajib guaMmerpom He meHee 10 MM wim

. 2
CTaJbHBIE MOJIOCHI TOJNIMHOM HEe MeHee 4 MM, ceuenneM 48 Mm”.
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B kauecTBe 3a3eMIIAIOLINX MPOBOJIHUKOB-OTBETBICHUI K 000pYI0OBaHHUIO, T1IE
MO0 YCJOBUSAM PabOTHI HE TPEOYIOTCS TMOKHE MPOBOIHUKHU, MPUMEHSIOTCS MEIHbBIC
WIM aQJIIOMUHHEBBIE TMPOBOJHUKKA. B KauecTBe 3a3eMISIONIMX TMPOBOJHUKOB,
00pa3yIomMX 3a3eMJIIOIIYI0 MarucTpaib, MPUMEHSETCs MOJ0COBas WM Kpyrias
CTab, CeUCHHEM TOpsiKa 48 MM,

Tabnuya 1
MuHuUMAaJIbHBIE pa3Mepbl CTAJIbHBIX 3a3eMJIATe el 1
3a3€MJIAIOINUX ITPOBOAHUKOB, MM
Mecmo pacnonosicenusn
3azemaumens 6 HAPYIHCHBIX
6 30aHuAX 6 3emne
ycmanoskax
Kpyrnsie, nuamerpom, MM 5 6 10
T[IpsAMOYTONbHBIE, CEUEHHEM, MM’ 24 48 48
T[IpsAMOYTONIbHBIE, TOMIIHHOMN, MM 3 4 4
Vriosast craib ¢ TOMIAHOM HOJI0C, MM 2 2,5 4
CranbHbIe BOJIO- Ta30MIPOBOIHBIC 25 25 35
(HeKOHJMLIMOHHBIE) TPYObI C  TOJIIMHOW ’ ’ '
CTEHOK, MM
Tabuua 2

HanmeHnbume cedeHns: MEAHbIX H AJTIOMHUHHEBBIX 3a3eMJISIIOIIUX MPOBOJIHUKOB
B YJIEKTPOYCTAHOBKaX HanpsikeHuem 10 1000 B

Ceuennuem, um
Ilpoeoonuku -
Meob ATIOMUHUTL
be3 uzonsuum npu OTKPHITON MPOKIAIKe 4 6
N3onupoBanHbie 15 2,5
3azeMiisiolue Kuibl KalOened WM MHOTOXXMIIBHBIX IPOBOJIOB, 1 1,5
BOJISIIITUXCS B OOIIIEH 3aITUTHON 000JIOUKE C CPEAHUMU KUITAMHU

3a3eMJSIIONIMIA  TMPOBOJHUK TNPUCOCAUHSIECTCS K  3a3€MJICHUIO  CBapKOM
BHAXJICCTKy HE MEHee 4eM B JBYX MecTax. J[JIMHa HaxJECTKH JTOJDKHA OBITh paBHA
JBOMHOM IIMPHUHE MPOBOIHUKA MPU MPIMOYTOJILHOM CCYCHHH WM KPYTJIOM IIECTH
auaMeTpaM. bonTel (BUHTHI, IIMHJIBKK) JJIS KPETUICHHUS 3a3€MIISIOIIETO MPOBOIHUKA
JIOJDKHBI M3TOTOBJISITECS U3 CTOMKOrO B OTHOIICHMM KOppo3uu Mmeraiia. Jluamerp
OoJsita (BUHTA, IMIMWIbKU), 3aBUCUT OT HOMUHAJILHOI'O TOKA MOTPEOUTENIS: MPU TOKE
notpedutens Ao 16 A, nuamerp 6oata 4 mm norpedutens 250-300 A quamerp 60aTa
10 mMm. Henb3ss mpuUMEHSTH Ui BBIIOJTHEHUS 3a3€MJICHHUSI KpEIeXKHbIe JeTaiu
MaIuH, 000pyI0BaHHUS.

Tabauua 3
HaunoOoabmue qomycrumMpie 3Ha4YeHUsI COMPOTHBJICHUH 323eMJISIOIMX YCTPOMCTB
IJIEKTPOYCTAHOBOK
XapaktepucTruka 00beKTa Conportusnenue, Om
OnexkrtpoycraHoBku HampsbkenuemM 110 kB wu  Bblme ceteit ¢ 0,5

3G (GEKTUBHBIM 3a3€MJICHUEM HEHTpasiu, BBIIOJIHEHHBIE M0 HOPMaM 0,002-0,5p
Ha COIIPOTUBJICHHEC
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DnekTpoycTaHoBKH 3-35 KB ceTelt ¢ n301MpoBaHHON HEUTPAITBIO 250/Ip*,
HO He 6ornee 10 Om

0,002p-250/Ip

DNEeKTpOyCTaHOBKM  ceTe  Hampsbkenuem 1010000 B ¢
[JIYX03a3€MJICHHON HEUTPAJIBIO HAIPSKEHUEM :

660/380 B 15%* (15-0,01p)
380/220 B 30** (30-0,01p)
220/127 B 60** (60-0,01p)

DONeKTpOyCTaHOBKM  ceTedl  Hampsbkenwmem 1o 10000 B ¢
M30JIMPOBAHHON HEHTPATBIO IPH MOITHOCTH UCTOYHUKA TTUTAHUS:

oonee 100 kBA 50/1p*,
HO He Ooitee 4 OMm
1o 100 kBA 50/1p*,

Ho He O6oitee 10 Om

* Ip - pac4eTHBIM TOK 3aMBIKaHHUS Ha 3€MIII0, B KAUYECTBE KOTOPOI'O IPUHUMACTCS:

B ceTssXx 0e3 KOMIIEHCAIlMM €MKOCTHOIO TOKAa 3aMBIKAHHS Ha 3€MJII0 — TOK 3aMbIKAHHS Ha
3EMIIIO;

B CETSX C KOMIIEHCAI[MEH EMKOCTHOI'O TOKA 3aMBIKAHMS HA 3€MITIO:

- JUISL 3JICKTPOYCTAHOBOK, K KOTOPBIM MPHUCOCTUHEHBI KOMIICHCHPYIOIIHME aIapaThl, - TOK,
paBHbIil 125% HOMUHATBHOTO TOKA HAMOOJIEe MOIITHOTO M3 3TUX allapaToB;

- JUIS JIEKTPOYCTAHOBOK, K KOTOPBIM HE MPUCOCAMHEHBI KOMIICHCUPYIOIIUE aIaparhl, - TOK
3aMBIKaHUS Ha 3€MIII0, MPOXOMASAIIUN B JAHHOW CETHU TPU OTKIIOYEHUH HAmOOJee MOIIHOTO W3
KOMIICHCUPYIOIIIUX aIllapaToB.

** - CONPOTHUBJICHHE 3a3eMJISIONICTO YCTPOHCTBA C YYETOM IMOBTOPHBIX 3a3eMIICHUHN
HYJIEBOTO TMPOBOJAa AOKHO ObITh He Oonee 2, 4 m 8 OM mnpu JNHHEHHBIX HAMPSHKEHUAX
cooTtBeTcTBeHHO 660, 380 1 220 B ncrounuka TpexdazHoro Toka u HanpsokeHusx 380, 220 u 127 B
HCTOYHUKA 0IHO(PA3HOTO TOKA.

Tabnuya 4
Hauoosbuue 10nycTuMblie CONMPOTHBJICHHUS 323eMJISIIOIIUX YCTPOICTB
Tpynm, s0oa Yoenvnoe Tpynm, sooa Yoenvnoe
’ conpomuenenue, Om-m ’ conpomusenenue, Omm
Topd 20 I'paBwuii, mie6eHp 2000
UepHozem 30 KamenucTtsiit rpyHT 4000
CanoBas 3emiis 50 CxaucTelil rpyHT 10*-10’
I'muna 60 Bona mopckas 0,2-1
Cyrnunok 100 Bopa peunas 10-100
Jlecc 250 Bona npynosas 40-50
Cymnech 300 Bopa rpyaToBas 20-70
[Tecok 500 KameHHBI# yToih 100-150
Tabauya 5
3Ha4veHNne Ce30HHBIX NOBbIIAKINX KOG uunentoB K
/Jannvie, xapakmepu3syroujue KiumamuiecKkue 30Hbl Knumamuueckue 30nut
U MuUn NPUMEHAEMBIX IIEKMPO00E 1 | 2 | 3 | 4
1. Knumamuueckue npusHaxu 30m
Cpennsist TeMIieparypa ssHpapsi -20...-15 | -14...-10 | -14...0 0...+5
Cpenssist TeMiiepatypa Ui 16-18 18-22 22-24 24-26
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T1pO/I0IKUTENBHOCTD 3aMEP3aHHusl BOIbL, THeH | 170-190 [ 150 | 100 | O
2. 3nauenus koagppuyuenma K

[Ipy nmpuMeHEeHHH BEPTHUKAIBHBIX AJIEKTPOJOB JITMHOM 1,65 1,45 1,3 1,1
3 M u rmyOuHoii 3anoxenus t=0,7-0,8 m

To ke mpu IJTUHE JIEKTPOIOB D M. 1,35 1,25 1,15 1,1
To e TOpu  TPUMEHEHUU  TOPH3OHTAIBHBIX 55 3,5 2,5 15
anextpoaoB jiuHoM 20 M u t=0,7-0,8 m

To >xe mpu aiuHe 50 M. 45 3,0 2,0 1,4

AJroput™M pacuera 3a3eMJICHUSA
PacueTr npou3BoAUTCA B CIIEAYIOLIEH I10CIIEI0BATEIBHOCTH:

1. O3HaKOMHUTHCS C PCKOMCHAAIMUAMHU 110 HCIIOJIB30BAHHUIO 3a3CMILAIOIINX
YCTPOﬁCTB N COCTaBHUTDb 3CKH3 3a3CMIIATOIICT O YCTpOﬁCTBa.
2. OHpCI[CJII/ITI) AOIIYCTHUMOC COIIPOTHUBJICHHUC 3a3CMJLAIOIICTO YCTpOﬁCTBa -

Rs 1Mo Tabmiuie 3 Uiy MpaBuUjiaM YCTPONCTBA SJEKTPOYCTAHOBOK

3. Omnpenensiercsa pac4eTHOE yAEIbHOE CONPOTUBIIEHUE TPYHTA, B KOTOPOM
IpeoiaraeTcs pa3MeIiaTh AIEKTPOIbl 3a3€MIICHHUSL, IO JaHHBIM Tabau 4 1 5

ppacu =p- k (1)

4, B ciiyyae BO3MOKHOCTH MCIIOJIBb30BAHUSI €CTECTBEHHBIX 3a3EMIIUTEIICH
OTIpEJIEIISIETCSl COMPOTHUBJICHHE TOKY pacTEeKaHWs 3TUX 3azemunrenedt R, myrtem
M3MEPEHUS WA PACUETHBIM IIYyTEM.

5. Omnpenensiercs TpeaBapuUTEeIbHO KOHPUTYparus 3azemiurtens (B psii,
MPSIMOYTOJIBHUK M T. I.) C Y4€TOM BO3MOXHOCTH Pa3MEIEHHUs €ro Ha OTBEIEHHOM
TEPPUTOPHUH, YUACTKE.

6. Bri6upaetcst TUI U pa3Mephl 3a3eMITUTENEH - BEPTUKAIBHBIX AJIEKTPOOB
Y COCIMHUTEIBHON MOJIOCHI WJIA MPOTSHKEHHBIX 3a3€MIIUTENICH WU APYTHUX.
1. OnpenensieTcs CONMPOTUBIICHUE PACTEKAHUIO TOKA C OJHOTO 3a3CMIIUTEIIS

R;=R; mo cooTtBeTcTBytonmM ¢opmynam Tabmumbl 6 (B GopMyiy MOICTaBISETCS
Dpacy BMECTO D).

8. Omnpenensiercs Tpebyemoe COTPOTHUBJICHUE HCKYCCTBEHHOTO
3a3eMJISFOIIECTO YCTPOMCTBA 1O PopMyJIe
Q.
= @
e 3
10. Ompenenum, MPEBAPUTEIBHO, HE00X0IMMOe KOJINYECTBO

BEPTUKAIIBHBIX 3a3eMIIUTENeH Mo hopmyrie

n=— 3)
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roe L,

— JJIMHA TOPHU30HTAJIBHOTO DJJICKTPOJa, M, ad— PACCTOAHUEC MCKIY

BEPTUKAIBHBIMHU 3a3€MJIMTEIISIMH, KOTOPOE MOXXET OBITh PaBHO OJHOW, JABYM WA
TPEM JIJIMHAM BEPTUKAIbHBIX 3a3emiuteneit a =(1+3)L; (puc.2).

Tabauya 6
(I)OpMy.]IbI AJIA BBIMUCJIICHUA CONMPOTUBJICHUA €AHHUIHBIX 3a3eMJINTe el
Ycnoeua
Tun 3a3emnumens Cxema Dopmyna
HpUMEHeHUs
1 3 4
1. ITonymiapoBoii y / T ~
MTOBEPXHOCTHU 3EMJIH d
R P _
’ n -d
2. lllapoBoii B 3emiie
D
| - r——1+ D] |
27[ . d \ 4t } 2t>>d
3. TpyOuaTsiii nim
CTEP>KHEBOU L>>d
g 4L
IIOBPEXHOCTH 3€MIIU d ~ R _P In .= Jist yronka c
2l mMpuHOH b
B d=0,95b
4. To xe B 3emie R = P {||n +
P rd FLL 7 27 ZnL \ _d_
- ‘ 1 I 4t + L\1 L>>d, tzO,.SM
+olNgr— Hs yronkac
] - ) mpuHou b
v WU IPUOTIUKEHHO d=0,95b
g = 4L
R=2 In"=
2nL d
5. IIpoTsKeHHBIN Ha - L _,
MOBEPXHOCTH 3EMIIU |L7” L>>d
(Tpyba, cTepxKeHs, p, 2L J1J1s KOJIOHHBI:
Kabesh) y ’ R="In d=0,5b
nL d b — mupuna
TIOJIOCHI
6. IIpoTsykeHHBIN B O AR
3emite (TpyOa, = - ~ y 9 L>>d
Y 2L
CTEepIKeHb, Kabeb) B P L>>4t
§ = In——
A 2l JI71s1 KOJTOHHBI
— mlodt d=0,5b




7. KonbueBoit 74
KpYTJIOTO CEeUeHUs J1J1s TOJTOCHI
Ha MTOBEPXHOCTHU R = P In 8D HIMPHHO# D:
3eMIIH oD d d=0,5b
D>>d
- D
8. KonbuieBoi 2
KPYTJIOTO CEUEHUS B 7d R = p In 4nD D>>d
3eMIIe - o 2 D dt D>>2t
WM IPUOTMKEHHO J1st 110710CBI
D 8D HUPUHOH b:
R="""In— d=0,5b
D 2n‘D d
9. Kpyrnas D !
IJIaCTHHA Ha > 0 2t>>d
MTOBEPXHOCTHU 3EMJIH R= 2D
10. To xe B 3emie ppp—p—— [TpubnmxeHHo
D o (morpemnocts 30%): .
_pP
2D
11. IlmacTuHYaTHII [TpuGimxeHHo:
B 3emuie (IJIacTUHA R p
IIOCTaBJICHA Ha ] a-b
pe6p0) 4\/61 b t=
T
homan L]
[Tpumeuanue: B popmynax p — ynenpbHOe COPOTUBIIEHUE TPyHTa, OM™M.
Taonuya 7

Koa¢duuueHTsl HCIIOJIB30BaAHNS 7], BEPTHKAJIBHBIX JIEKTPOAOB I'PYNIIOBOI0
3a3emuieHUs (TPYO, YIOJIKOB M T. I1.) 0€3 y4eTa BJAUSIHUS M0JI0ChI CBSA3HU

OmHuowenue paccmoanuii Mexicoy 31eKmpooamu K ux oaune
Hucno 1 [ 2 [ 3 1 | 2 | 3
3azemaumerne
y EKMPOObl pa3MeljeHbl 8 psio NEeKMPOObL pazmeuleHvl N0 KOHMypy
i, n
(puc.4a) (puc.46)
9 0,85 0,91 0,94 - - -
4 0,73 0,83 0,89 0,69 0,78 0,85
6 0,65 0,77 0,85 0,61 0,73 0,80
10 0,59 0,74 0,81 0,56 0,68 0,76
20 0,48 0,67 0,76 0,47 0,63 0,71
40 - - - 0,41 0,58 0,66
60 - - - 0,39 0,55 0,64
100 - - - 0,36 0,52 0,62
Tabauya 8

Ko3¢ppuuueHTHI HCTIOIB30BAHNS 7, BEPTHKAJBHBIX 3JIEKTPOA0B IPyNIIOBOI0
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3a3emuieHHs (TPYO, YrOJIKOB M T. I1.) 0€3 y4eTa BJMSHHUSA M0JIOCHI CBA3H

Ommuowenue paccmoanui

Yucno 6epmuKkanpbHuiX 71€KMPOO08

MeHCOy 6epmMUKATbHBIMU 9 4 6 10 20 40 60 100
9J1IEKMPooamu K ux o0jiune
Bepmuxkanvrvie snekmpoovt pazmewenvt 6 pso (puc.4a)
1 085 | 0,77 | 0,72 | 0,62 | 0,42 - - -
2 094 | 0,80 | 0,84 | 0,75 | 0,56 - - -
3 09 | 092 | 0,88 | 0,82 | 0,68 - - -
Bepmuxkanvhvie snekmpoowvt pazmewernvt no koumypy (puc.46)
1 - 045 | 040 | 0,34 | 0,27 | 0,22 | 0,20 | 0,19
2 - 055 | 048 | 0,40 | 0,32 | 0,29 | 0,27 | 0,23
3 - 0,70 | 064 | 0,56 | 045 | 0,39 | 0,36 | 0,33
Tabauya 9

Ko3¢gunmeHThl HCMOIBb30BAHNS ], TAPALIEIbHO YJI0KEHHbIX
TOPU30HTAJIBHBIX MOJOCOBBIX YJIEKTPOIOB I'PYNIIOBOI0 3a3eMJIHTEJsI
(mupuHa moygocsl b=20u40mm, riryouna 3ajoxenus t,=0,3-0,8m) (puc.4B)

Jlnuna Kaxicooii Hucno Paccmosnue mexncoy napannensuvimu nonocamu, m
Honocs, M napanenbHblx 1 Y c 10 1
nonoc ’
1 2 3 4 5 6 7
15 2 0,63 0,75 0,83 0,92 0,96
5 0,37 0,49 0,60 0,73 0,79
10 0,25 0,37 0,49 0,64 0,72
20 0,16 0,27 0,39 0,57 0,64
25 S 0,35 0,45 0,55 0,66 0,73
10 0,23 0,31 0,43 0,57 0,66
20 0,14 0,23 0,33 0,47 0,57
50 2 0,60 0,69 0,78 0,88 0,93
5 0,33 0,40 0,48 0,58 0,65
10 0,20 0,27 0,35 0,46 0,53
20 0,12 0,19 0,25 0,36 0,44
9 606000000000 V) oocooocoooo )
o o
o o
o o

C0QO0OQO0OO0OO0O0O

Puc.4. Cnioco0b1 pazmenieHus 3J1eKTPOAOB IPYNIIOBOIO0 3a3eMJMTe s (BU/ B IJIaHe) a —

BEPTUKAJIBHBIE 3JIEKTPO/IbI PA3MEIIECHBI B PsiJl; O — BEPTHUKAIbHBIE JIEKTPOAbI pa3MeIleHbl 10
KOHTYPY; B — TOPU30HTAJIbHBIE JIEKTPObI YI0KEHBI NapajuIeIbHO JIPYT APYTY Ha OJJMHAKOBOM
riyouHe
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11.  Omnpenensiercs COTNPOTUBJICHUE R,=R, pacTEeKaHUIO TOKa
TOPU30HTAILHOTO 3JIEKTPOAA MO COOTBETCTBYIOIICH (opmyrne Tabn. 6 (B Gpopmymy
HOJICTABIIETCSI BMECTO P BMECTO Ppycy)-

12. OmpenpensieTcsi CONPOTUBICHUE PACTEKAHUIO TOKAa MCKYCCTBEHHBIX
3a3€MJINTEIICH:

R = RaR (5)
! R@ 'n2+R2 Me - N

rgpc mM. -— KOB(b(I)I/IHI/IeHT HCIIOJIb3OBAHHUA TOPU3OHTAJIBHOI'O JJICKTPOda C
YUCTOM BCPTHKAJIBHBIX 3JICKTPOAOB, OIPCACIIACTCA IIO Ta6ﬂ.8; Ne — KO3(1)C1)I/ILII/I€HT

MCIIOJIb30BaHUS BEPTUKAIBHBIX 3JIEKTPOIOB (110 TadL. 7); N — YHUCJIO
BEPTUKAJILHBIX JJIEKTPOJIOB.

[TonyuyeHHOE€ COMPOTHUBJICHUE HCKYCCTBEHHBIX DJEKTPOJOB HE JOJIKHO
MIPEBBINIATH TPEOYyEMOEe CONPOTUBIICHUE

R <R (6)

u ump

Ecnu 310 yciioBrue He YI0BIETBOPAETCS, TO HEOOXOAMMO BBIOpATh APyrue
MapaMeTphbl 3aeMJIMTENICH I U3MEHUTh UX KOJIMYECTBO U MPOBECTH MEPEPACUET.

13. Tlpm OTCYTCTBHHM €CTECTBEHHBIX 3azemumteneid R, myHkTeI 3 u 7
OMYCKAaIOTCS U ycyioBue (6) MPUHUMAET BU/T

R, <Ryon =R. (7)

14. ComnpoTuBieHUEe 3a3eMJICHHSI COCTOMT W3 CYMMBI COTNPOTHBICHUS
3a3€MJIMTEIICH PACTEKAHUIO TOKA U CONPOTUBJIEHUS 3a3€MIISIFOIIUX IPOBOJHUKOB:

R,=R,+R, (8)

ComporuBieHHe  NPOBOAHMKOB R, y4nThiBacTcss 0Opu  OONBIION

MPOTSKEHHOCTH TTPOBOHUKOB (HECKOJIBKO JICCATKOB METPOB).
ConpoTHuBIeHHE 3a3€MJICHUS HE JIOJKHO MPEBBIIIATH JOMYCTUMOTO 3HAYEHUS

R3 < RH = Rdon (9)
B npoTtuBHOM cilydae TpeOyeTcss U3MEHUTh MapaMeTphl 3a3eMIUTENEN U
IIPOBECTHU MEpePacUeT.

B 3akmiodeHue pacuera MPUBOJIUTCS CXEMa pPa3MEIICHUS 3a3eMIIMTENEH,
HaInpuMep, Kak 3TO TOKa3aHOo Ha pHucC.5.
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Puc.5. Ilpumep cxembl pa3MenieHus1 3a3eMJIMTe/IeH IIPU KOHTYPHOM 3a3eMJIeHUH

[
-t

Ilpumep pacuema

3adanue: PaccuWTaTh CONPOTUBIICHUE  3AIMTHOIO  3a3€MJICHUS IS
ANEKTPONUTAIONIEN YCTAaHOBKM MOIIHOCTBIO 35kBT, pacnpenensronieil SHEPrUro
HanpsokenrueM 380/220B. DnextponuTaromias ycTaHOBKA pa3MellleHa Ha IEepPBOM
ATaX€ MNPOU3BOACTBEHHOIO 3JaHUs, HMMEIOIIETO0 METANIMYECKUEe KOHCTPYKIIHH,
MMEIOIIETO XOpPOIIU KOHTakT ¢ 3emuiedd. JKenaTenbHO, 4YTOOBI 3a3eMIISIOIIEE
YCTPOMCTBO BKJIIOYAIO0 B CeOsl €CTECTBEHHbIC 3a3€MIIMTENH, COIMPOTUBIICHUE
pacTekaHuio Toka, KOoTopbix R, =200m. 3nmanue umeer nepumerp /0 m. I'pyHT -
cyrJIMHOK. [Ipon3BOICTBEHHOE 3/1aHUE pa3MELIEHO BO BTOPOU KIMMATUYECKOMN 30HE.

Pewienue: 1. TpeOyemoe CONPOTHBICHHE 3alllMTHOTO 3a3eMJICHHUS B
COOTBETCTBHHM C Tabnuileit 3 He ToJKHO npeBbimath R,= R, =4 Owm.

2. OmnpepensieM pacyeTHOE YACIbHOE COMPOTUBIIEHUE TPYHTa B COOTBETCTBUH C

NaHHBIMH Ta0MUL 4 U 5. Ppeey = P - K =100-1,45=1450m"Mm.

3. IlpyHMMaeM COMPOTHUBIICHUE ECTECTBEHHBIX 3a3eMIIMTENICH paBHBIM R, =
200m.

4. OmnpenensieM MPeIBAPUTEIIBHO KOHQPUTYpalUIO 3a3eMiuTenss (B psi.
NPSIMOYTOJIbBHUK, M T. M. B COOTBETCTBUU C pucC.4) ¢ Y4e€TOM BO3MOXKHOCTH
pa3MellleHusT €ro Ha OTBEJAEHHOM TEeppUTOpHM YyuyacTKa. BblOupemM KOHTYypHOE
pa3melenue 3azemunrenieid. KOHTypHBINA 3a3eMIIMTENb pa3MEIIaeTcsl 0 NEPUMETPY
3MaHus, JUIMHA KoToporo L,=70 m.

5. B KayecTBe WCKYCCTBEHHBIX BEPTHKAIBHBIX 3a3eMJIMTENIC BhIOMpaeM
CTaJbHbBIC CTEP)KHU JIHHON L=2,5M, nuametpom d = 12MM, BepXHHE KOHIIbI KOTOPHIX
COC/IMHAIOTCS. CTAlNBHOM MOJNoCcoil ceueHmeM 20Xx4MM®, YIOKEHHOH B TIPYHT
(cyrnmuHOK), Tipu Tiyoune 3anoxeHus t,=0,5 M.

6. OnpenenseM CONMPOTHBICHUE PACTEKAHUIO TOKA C OJHOTO 3azemuutens R

0 COOTBETCTBYIOIIEH dhopmyrie, nppﬂBez{eHHoff B Ta0II. 6. 3
R, = P pac |InA+lln At + L = 145 ||n2-2,5+l|n4-1 75+25 L 550m.

‘271,1:\ d 2 4t—L) 2-314\ 0,012 2 4-1,75—2,5)
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7. OnpenenseM Tpebyemoe COMpPOTHBIEHHE MCKYCCTBEHHOTO 3a3€MIISIOLIETO
R.-R, 20-4

ump = = =50Mm.
R.—R, 20-4
8. Omnpenenum npenBapUTEIbHO HEOOXOAMMOE KOJIMYECTBO BEPTHKAJIBHBIX

3a3eMyIdTeNe N, TPUHSIB pacCTOSHUE MexAy HuUMH o =2L=2-25=5wm,

L. 70
n=_°=_"=14mryxk.
o 5
9. OmpeznensieM CONPOTHBIEHUE PACTEKAHUIO TOKA C TOPU3OHTAILHOIO

3a3eMJIUTEIS 110 @%pMyﬂe, IPUBECHHON B Tabl1. 6:
e 2L, 140 2. 70?

n = In = 60M
R.=, . 08b% 2:314-70

ycTpoiictBa: R

05-0,0004-05

TTL?e
10. KoabdunmeHnT wucnonb30BaHUS BEPTUKAIBHBIX W TOPU30HTAIBHBIX
AIIEKTPOJIOB OTpeessieM Mo Taldda. 7 u 8, COOTBETCTBEHHO C YYETOM WHTEPIIONISINAN

M. = 0,66 mn.=0,36.
11. CompoTuBlIeHHE PACTEKAHUIO TPYMIIOBOTO MCKYCCTBEHHOTO 3a3EMIIUTEIIS
RR. >0 —4,40m.

R, M. +R, m,-n 55-0,36+6-0,66-14

12. OO6miee compoTHUBIICHHE (IEHCTBUTEIHLHOE) 3a3eMIISIONIETO YCTPOMCTBA
_R.-R, 20-4,4
Y R,+R, 20+44

*

81

onpezenseM no popmyne R =

=3,66 OM, yto menbie TpeOyemoro mo ['OCT 12.1.030-

IHopsigok BbINMOIHEHUsI PadOTHI

1. [TomyunTs 3a7jaHKe MpenogaBaTeNs U HEOOXOAUMbIE UCXO/IHbIE TaHHBIE
it pacyeta. Hemocraromue HCX0AHbIE TaHHBIE IPUHSTH CAMOCTOSTEIBHO.

2. [103HaKOMUTBCS C MPUHLIMIIOM JEHCTBUSA, TOPSJIKOM pacyeTa 3allMTHOrO
3a3€MJICHHS.

3. BBINTONHUTE pacyeT 3alMTHOTO 3a3€MJICHUS.

4, [TpuBecT cxeMy pa3MeIeHUs 3a3€MIINTENEH.

S. OdopmuTs oTyer.

6 OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

BapuanTtsl 3aganunii

3aoaua 1. Vicnonb3ysl anropuTM pacueTa 3allUTHOTO 3a3€MJICHUS PACCUUTATh
CONPOTHUBJICHUE 3allIUTHOTO 3a3€MJICHHUS] JJISI  DJICKTPONMTAIOLIEH YCTaHOBKHU
momHOCThIO  10kBT, pacnpenensitomedt sHeprutro  Hanpspkerwem  380/220B.
DJIEKTPONHUTAIONIAas YCTAHOBKA pa3MEIIeHa B OJHOATAXKHOM IPOU3BOJICTBEHHOM
31aHUU, UMEIOIIEM METAIMYECKUE KOHCTPYKUHUU W XOPOIIMM KOHTAKT C 3€MJICH.
3azemisiioniee  YCTPOMCTBO BKJIIOYAET B Ce0S  ©CTECTBEHHbBIC 3a3€MIIMTEINH,
CONPOTUBJICHUE pAaCTeKaHUIO TOKa, KOTopbix R,=300mM. 3nanue umeer nepumetp 100
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M. Bua rpyHTa M KiuMarhdeckas 30Ha MPUHUMAKOTCS JJI pacyeTa Mo BapUaHTaM
Ta6:1.10.

3aoaua 2. Onpenenutb COMNPOTUBIECHHUE €CTECTBEHHOTO 3a3€MIIUTEIS,
HCIIOJIB3YEMOr0 TSI COOPYKEHHS 3a3€MIIAIOLIET0 YCTPOMCTBA 3IIEKTPOYCTAHOBKHU
MourHOCTEI0 100kB-A u Hanpsikenuem 1kB. B kauecTBe 3e3eMIuTeNst HCHOJIB3YETCS
TOpU30HTAIBHBIN TpyOomnpoBoa AyuHoM 100M, nuameTpom 245MM, mposerarmuii Ha
riryorHe 0,5M OT NMOBEPXHOCTH 3€MIIM. 3a3€MIIMTENb PACIOJIOKEH B OJHOPOJHOM
rpyHTe (BHJ TPyHTa W KJIMMaTHYecKas 30Ha MpUHUMAaIOTCS 1o Tabia.10). CpaBHUTH
COIIPOTHBJICHUE eCTeCTBEHHOTro 3asemymtens (R, ¢ HauOOJBIIMM JTOMYCTHMBIM
COIPOTHBJICHUEM 3a3emisitoriiero ycrpoiictea (R,) mo ycmosuio R.<R,. CaenaThb
BbIBOJI O 3((HEKTUBHOCTH MPUMEHEHHS TAHHOTO 3a3€MJIUTEIIS.

3aoaua 3. OnpenenuTb CONPOTUBICHUE €CTECTBEHHOTO 3a3€MIIUTEIS,
UCIIOJIB3YEMOTI0 JUII COOPYKEHMS 3a3€MIIIOLIETO YCTPOMCTBA 3JIEKTPOYCTAHOBKHU
MomHOCTEIO 100kB-A u Hanpsbkenuem 1kB. B xadecTBe 3a3emMiuTesNs UCOJIb3YETCS
BEPTUKAJIbHBINA TPyOONPOBOJ, PACHOJIOKEHHBIA B 3emiie, JIMHON 30 M, 1uaMeTpom
325 mM. PaccTosiHue OT MOBEPXHOCTH 3€MJIM 10 BEpXHEro kpas Tpyodomnposoaa 0,4M.
3azeMiIuTeNb PACHOJIOKEH B OJHOPOJHOM TPYHTE (BUJA IPyHTa M KIMMaTHYeCKas
30Ha mnOpuHUMaroTca 1o Tao6na.10). CpaBHUTH CONPOTUBIIEHUE ECTECTBEHHOTO
3azemimrens (R,) ¢ HanOOJBIIUM JOMYCTUMBIM COIPOTHBICHUEM 3a3€MIISIOIIETO
yctrpoiictBa (R,) o ycnosuto R,<R,. Cnenatb BbIBOJ 0 3(HPEKTUBHOCTH MPUMEHEHUS
JAHHOTO 3a3€MJIMTEJIS.

3aoaua 4. Onpenenutbs CONPOTUBICHUE ECTECTBEHHOTO 3a3€MIIUTEI,
HCIIOJIB3YEMOTIO TSI COOPYKEHMSI 3a3€MIIIOLIETO YCTPOMCTBA 3IJIEKTPOYCTAHOBKHU
MoHOCTEI0 100kB-A u Hanpsikenuem 1kB. B kauecTBe 3a3eMiauTenst UCMOIb3YyETCS
&Kene300€ToOHHAsl IUIMTa Ha TMOBEPXHOCTH 3eMiiu pasmepoMm 3,5x5m. CpaBHUTH
COIPOTHBJICHUE eCTeCTBEHHOro 3asemymtens (R, ¢ HaWOONBIIMM JTOMYCTHMBIM
CONPOTHBIICHUEM 3a3emiistoniero ycrpoiictea (R,) mo yciosuio R.<R,. Cnenatb
BBIBOJ O 3(h(PEeKTUBHOCTU IPUMEHEHUS JAHHOTO 3a3€MJIUTETIS.

3aoaua 5. OrnpenenuTb COMPOTUBIEHUE €CTECTBEHHOTO  3a3eMIIUTEINS,
HCIIOJI3YEMOT0 JJII COOPYKEHMSI 3a3€MIISIONIEr0 YCTPOMCTBA 3JIEKTPOYCTAHOBKU
MomHOCThIO 100kB°A  wu HanpsokenneM |kB. B kadectBe €CTECTBEHHOrO
3a3eMJIMTENSI MCHOJIb3YeTCs JKene300eToHHas cBad. [yOuHa 3anmeraHusi B 3€MIIIO
1,5m. CBas npsimoyrosibHOro ceuenusi ¢ pazsmepamu ctopoH 300x400mm. CpaBHUTH
COIPOTHBIIEHUE eCTeCTBEHHOro 3asemumtens (R, ¢ HauOONBIIMM ITOMYCTHMBIM
COIPOTHBIIEHUEM 3a3emisitoriiero ycrpoiictea (R,) mo ycmosuio R.<R,. CaenaTh
BBIBOJ O 2 ()EKTUBHOCTH IPUMEHEHHS JTAHHOTO 3a3€MJIUTETIS.

3aoaua 6. Vicnonp3ys anropuT™M pacdera 3allMTHOTO 3a3€MJICHHS pacCUUTaTh
CONPOTHUBJICHUE 3allIUTHOTO 3a3€MJICHHS ISl  DJICKTPONMTAIONIEH YCTaHOBKHU
MomHOCThIO  35kBT, pacnpenensitomieit  sHepruro  Hanpspkenwem  380/220B.
DnekTponuTarouas yCTaHOBKAa pa3MeIlleHa B OJHOATAXKHOM IMPOU3BOICTBEHHOM
3JaHUH, MUMEIOIEM METANTMYECKUE KOHCTPYKIMH M XOPOUIMH KOHTaKT C 3eMJei.
EcrtecTBeHHbIe 3a3emuuTend OTCYTCTBYIOT. 3nanue umeer nepumerp 200 m. Bun
IpyHTa ¥ KJIMMaTUYeCKas 30Ha MPUHUMAIOTCA JIJIs pacyeTa no Bapuantam 1ad:.10.
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Taoauua 10

HcxoaHble TaHHBIE 1JI51 pacyeTa 3alllMTHOI0 3a3eMJIeHUsI

Bapuanm Buo zpynma Knumamuueckasn 30ona
1. YepHozeM v
2. CagnoBas 3emMJs 1
3. [uuHa macTuHYaTas "
4, CyrJIMHOK MOJTyTBEPAbIi I
5. I[Tecox I
6. ['paBuii 1
1. [IleOenn I
8. [TouBa I
9. I'muna momyTBepaas I
10. Cymecs I
11. ITecok I
12. KaMeHuCThI# TpyHT "
13. CKaJIMCThIN TPYHT vV
14. Topd I
15. Jlecc ]
16. ['paswuii "
17. [IcOeHn v
18. ITecok "
19. YepHo3eM "
20. KaMeHuCTBI# TpyHT |
21. ITecok vV
22. ['paBwuii I
23. KaMeHHBIH yronb T
24. [MouBa "
25. ['muHa miacTHHYATas I
KoHTpoJbHBIE BONIPOCHI

1. UTo Takoe 3alIUTHOE 3a3€MIICHUE?

2. Ha3nauenwne, 0671acTh IPUMEHEHHS 3alTUTHOTO 3a3€MJICHHUS.

3. [TpuHLMIT IEWCTBUA 3aIUTHOTO 3a3EMJICHUS.

4, UTto co0oil mpecTaBiseT 3a3eMJIsIoIIee yCTPOUCTBO?

S. IlepeuncauTe TUIBI 3a3EMIISIOIIUX YCTPOMUCTB.

6. KakoB nopsi1ok pacuera 3aiiMTHOTO 3a3eMJICHUS?

1. B kakom cimygae 3a3emiienue sBisieTcst 3PGeKTUBHBIM?
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IIpakTnueckas padora Ne 4
SAIIIUTHOE 3AHYJIEHUE

Henv padbomer: I3yunTh IPUHILIUIT AEUCTBUSA U METOJIUKY pacyeTa 3alluTHOIO
3aHyJICHUSI.

OcCHOBHBIC IOHATHA

3awumnoe 3anynenue — TPEIHAMEPEHHOE SJIEKTPUUYECKOE COEAHHEHHE C
HYJICBBIM TOBOJIOM METAJUTMYECKUX HETOKOBEAYIIMX 4YacTe, KOTOpPhlE MOTYT
OKa3aThCA MO/ HAMIPSHKEHUEM, B CITy4dae Mpo0ost JIEKTPUIECKON U30JIALINH.

[IpuHUMO OEWCTBUSL 3aHYJIEHUS — ATO MPEBpPAIlCHUE 3aMbIKaHUS Ha KOPITYC
TOKOBEIYIINX 4YacTel Ha KOPITYC OHJIEKTPOYCTAHOBKH B OJHO(DA3HOE KOPOTKOE
3aMbIKaHUE (T.. MEXIY (Pa3HbIM M HYJIEBBIM 3allIUTHBIM MPOBOJHUKAMH) C IIEJIBIO
BbI3BaTh OOJIBIION TOK, CIIOCOOHBIM oOecrneunTh cpabaTbIBaHUWE 3alllUThI, U TEM
CaMbIM OTKJIFOUUTD MTOBPEXKICHHYIO AJIEKTPOYCTAHOBKY OT MUTaromen cetu (puc.1).

Oo6unacte mpuMeHeHUs1 — Tpexdas3Hbie yeTbipexnpoBoanubie cetu a0 1000 B ¢
3a3eMJICHHOM HEWTpanplo. 3aHylIeHHE TPUMEHSIETCS B  OAHO(A3HBIX CETIX
MIEPEMEHHOTr0 TOKA C 3a3€MJICHHBIM HYJIEBBIM IPOBOJIOM.

Aasmomam mokd

VN CDI
v '*-/—,—-’.1".1"__» — P,
b2 Pl §
'.‘I.—./VW\ \ - Cl')E
I T t— 0
R4
Hpueod
FUHPICHUA
¥ 3eMas
V o

Puc.1. IlpuHumn AeiicTBUA 3A1IUTHOI0 3aHYJICHHUS

B ciydae aBapuu TOK KOpPOTKOTO 3aMbIKaHMsI TTPOXOAUT 1o "metie": da3HbIi
nmpoBoA "2" — MeTaJuIMYeCKUd KOPIYC 3JEKTPOYCTAHOBKM — MPOBOJ 3aHYJIEHUS —
HYJIEBOW MPOBOJ — HEUTpasibHasi Touka TpaHchopmaropa "0" — BropuuHas oOMOTKa
Tpanchopmaropa — (a3Helil mpoBo 2.

Tok KOpPOTKOI0 3aMbIKaHUsl onpeensieTcs no Gopmyne
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o =f2- ) (1)

rne Zr,Zp,Z,,— KOMIUIEKCBHI TOJHBIX CONPOTUBIEHUH TpaHcdopmaropa,
(¢azHOro W MYJNEBOrO 3aIMTHOTO MPOBOJHHUKA, COOTBETCTBEHHO, OM;  jX,—
UHAYKTUBHOE CONPOTUBIICHUE MMPOBOJIHUKOB METNIU (Pa3pi—HYIb, OM.

[lonHoe compoTtuBieHne TeTiu (asp-Hynb He Oonee 10M, Torma | 6Gymer

nopsigka 400A ¥ mpu TakuMX TOKaxX TOKOBas 3alllUTa cpadaThIBAET MTHOBEHHO, TaK
Kak cpabaThIBAIOT aBTOMATHI TOKA M OTKITIOYAIOT MTOBPEKICHHBIN yUaCTOK.
Ha puc. 2 noka3zana cxema yCTpOHCTBA 3alIUTHOIO 3aHYJICHUSI.

AJITOPUTM pacyeTa 3aHyJICHUs
Pacuer mnpou3BOOMTCS HAa  OTKJIIOYAIOUIYI0 CIIOCOOHOCTh  3allMTHOIO
3a”yneHus. llpu 3aMblkaHuM (a3pl Ha 3aHYJIEHHBIA KOPIYC 3JIEKTPOYCTAHOBKA
ABTOMATUYECKM OTKIIIOYAETCS, €CIM 3HA4Y€HHE TOKa OJHO(PA3HOIO0 KOPOTKOTrO
3aMBIKaHHS yJIOBIIETBOPSET YCIOBUIO:

IK3O 2 kIHOﬂ/l (2)

rae |,,,— HOMHUHAJIBHBIA TOK IUIABKOM BCTaBKH NPEAOXPAHUTENSA WU TOK

cpabaTbIBaHUS aBTOMAaTUYECKOTO BBIKIIIOUATENs, A;
k — ko3 pureHT KpaTHOCTH TOKa, onpeaessercs no tad. 1.

[ TTT R
o7 o o il

Ll LA

<
’l\

Puc. 2. Cxema ycTpoiicTBa 3allIMTHOTO 3aHYJIeHUS

HOM

O

A
A
N

1 — npou3BOACTBEHHOE MTOMEIIEHHUE; 2 — ANEKTPOYCTAHOBKH; 3 — BHYTPEHHHUI KOHTYp (MarucTpaib
3aHyJIEeHUS) U3 CTan; 4 — THOKHE MeHbIe IPOBOIHUKH; 5 — CUIIOBOH KT (pacipeaeuTeIbHbINA
muT) 6 — CHITOBO Kabeb.
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Tabauya 1
3Hauenue kod3¢dunuenra K

Tun 3augumet 31eKMpoycmMaHo8Ku k

ABTOMAaTHYECKHH  BBIKIIOYATEIh, HMCKOIIMA  TOJBKO  3JEKTPOMArHUTHBIN 1,25-1,4
pacIenuTeNb, TO €CTh KOTOPBIN cpadaThiBaeT 0€3 BBIACPIKKA BPEMCHH.

[naBkuil mpenoXpaHUTEb. >3
[InaBkuii npenoxpanuTenb (BO B3PHIBOOMACHBIX TOMEIIEHUSX ). >4
ABTOMaTHYECKUN BBIKJIIOYATEIh C OOpaTHO 3aBHCHUMOM OT TOKAa XapaKTePUCTUKOM >3
(KaK mpeaoXpaHuTENh).

ABTOMaTHYECKUN BBIKJIIOYATEIh C OOpATHO 3aBUCUMOM OT TOKAa XapaKTePUCTUKOM >6

(BO B3pBIBOONACHBIX MOMEIICHHUSX ).

HoMuHalpHBIM TOK IUIaBKOM  BCTAaBKH (Tabn.2) nmomkeH

H
IHOM = na.6cm.
COOTBCTCTBOBATH YCIIOBHIO

I <L, =1

ni.ecm. HOM HOM.mp. (3)
riae | — HoMuHaNIBbHBIN TOK TpaHc(opmaTopa, onpeaesieMblii o Gopmyiie

| P HOM (4)

Hom.mp. —

3-U,

rae P,,,— HOMHHalbHas MOWIHOCTH TpaHcpopmaropa, KBA; U, — basHoe
HanpskeHue, B.
Tabuua 2

3Hauvenus |”

nncem. CTAHIAPTHBIX MIPENOXPAHUTEICH /I ceTel

HanpsizkenneMm 220 u 380 B

Tun npedoxpanumens Homunanonsiit mok niaékoi 6cmaeku |Zﬂ om. A
HIIN 15 6, 10; 15
HITH 60M 20; 25; 35; 45; 60
ITH-2-100 30; 40, 50; 60, 80; 100
ITH-2-250 80, 100, 120; 150, 200; 250
ITH-2-400 200, 250; 300, 350; 400
ITH-2-600 300; 400; 500; 600
ITH-2-1000 500; 600; 750; 800; 1000

3HaueHHE TOKA KOPOTKOTO 3aMbIKauus |, 3aBucut ot Uy, U CONPOTHBICHUS

1enu u onpeaensercs mo Gopmyie (1) u (2).
Pacuernas popmyna BeiTekaeT u3 Beipakenui (1) u (2) u umeet BU:

Uy
K-l = (5)
HOM ZT > + 5
(3+ \/(qu + R+ (X + X, T X,)
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rie Ry, +R,, — axkrTuBHbIC CONPOTUBICHUS (PA3HOrO W H NPOBOJHHUKOB
cooTBeTCTBEHHO, OM; X, + X, , — BHYTPCHHHE WHIYKTHBHBIC CONPOTUBIICHHS

IPOBOJHUKOB, COOTBETCTBEHHO, OM; X, — BHEIIHEEC WHIYKTUBHOE COIPOTHBIICHUC
ety ¢aza-HyJb.

CedeHrie HYJIEBOTO 3aIMTHOTO MPOBOJHHMKA M €r0 MaTepuad MPUHUMAIOTCS
3apaHee U3 YCIOBUS:

Z,, <2Z, (6)

H.n

Cornacuo II1VD
IK3 > k * IHOM (7)

B kadectBe HyNeBbIX 3alIUTHBIX NPOBOAHUKOB I[IYD  pekoMeHayroT
IPUMEHSTH TOJIbl€ WIM W30JIMPOBAaHHBIE POBOJHUKH, METAIIINYECKHE KOHCTPYKLIUU
3JTaHUH U COOPYXKEHUH, TPYOBI ANEKTPONPOBOIOK, TPYOOIPOBOIBI.

3HaueHuss Z;,OM, 3aBHCAT OT MOIIHOCTH TpaHC(opMaTopa, HaNpKEHUS
MpUHUMAIOTCS 110 Tabi1. 3 uinu Tabi. 4.

Tabnuya 3
IIpudan:keHHbIE pacyeTHbIE NMOJTHbIE CONPOTUBJIEHUs Z; ,0M,

MAaCJISIHBIX TPaHCGOpMATOPOB

Mownocms Homunanonoe ZT , Om npu cxeme coeouHenusn
mpancgopmamopa, ranpaslcenie 00MmomoK
«BA 00MOMOK 6bIiCULIE20
nanpaxcenus, KB Y7V AYyuY/Z,
25 6-10 3,110 0,906
40 6-10 1,949 0,562
63 6-10 11,237 0,360
20-35 1,136 0,407
100 6-10 0,799 0,226
20-35 0,764 0,327
160 6-10 0,487 0,141
20-35 0,478 0,203
250 6-10 0,312 0,090
20-35 0,305 0,130
400 6-10 0,195 0,056
20-35 0,191 -
630 6-10 0,129 0,042
20-35 0,121 -
1000 6-10 0,081 0,027
20-35 0,077 0,032
1600 6-10 0,054 0,017
20-35 0,051 0,020
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IIpumeuanue. JlanHble TaOMHIBI OTHOCATCS K TpaHCPOpMATOpaM ¢ 0OMOTKAMH HH3IICIO
Hanpsokenuss 400/230 B. Ipu nHusmem nHanpspkenuun 230/127 B 3HaueHHs CONMPOTHBIICHHH,
IpUBE/ICHHBIEC B Ta0IHIIE, HEOOXOIMMO YMEHBIINTH B 3 pa3a.

Tabauya 4
Ycii0BHBIE pacyeTHbIE CONPOTHBJICHUS TPAHC(POPMATOPOB,
NpuBeleHHbIX K HAanpsizkenno 400B

Mowgnocmb mpancgopmamopa, kB-A 20 30 50 100 | 180 | 320 | 560
Z%’OM 1,44 | 1,11 | 0,682 | 0,358 | 0,203 | 0,117 |0,067

3nauenusa Ry;+R,; (OM) onpenensrorcs Mo M3BECTHBIM JaHHBIM — CEYEHHUIO,
JUTMHE, MaTepHuaty MpoBoAHUKA. [Ipr 3TOM JI71s1 TPOBOHUKOB M3 IIBETHBIX METAJIOB:

=L (8)

€ P — YAEJIbHOE CONPOTUBIIECHUE MPOBOJHUKA, OM-MM%/M (mns mequ p =0,018
OM'MMz/M, s amomunus p =0,028 OM'MMZ/M); L — qiuHa mpoBOOHMKA, M; S —
CEYCHHE MMPOBOJIHUKA, MM,

AKTHUBHOE COMPOTHBJICHHE CTAIBHBIX IPOBOJHUKOB OMpEaeseTcs 1Mo Tadil. 5, B
OMm/KM.

Jlyis TOr0 HEOOXOUMO 3HATh MPOGWIH U CEUCHHE MPOBOIHHMKA, €ro JUTUHY,
0XKHNIAaCMOC 3HAUCHHUC TOKAa KOPOTKOT'O 3aMbIKaHHA |K30’ KOTOpBIﬁ 6YIICT [IPOXOJUTH 10
TOMY TIPOBOJHUKY B aBapHUHBIA TIEPHOJ, a TakKe IUIOTHOCTh TOKa, KOTOpas
omnpenensercs mo Gopmyie (9).

I
O = k30 S (9)

rae 8 — mIoTHOCTH ToKa, A/MM?; | — 0XHJACMBIH TOK KOPOTKOIO 3aMbIKAHHS,

K3

A; |, S— ceuenune npoBoIHUKA, MM®.

K30
Jlns  ompenesieHUs] 3HAYCHWHW AaKTHBHOTO M HWHIYKTHBHOTO COMPOTHBICHHNA
MPOBOHUKOB HEOOXOIUMO TIPOBECTH BhIuncieHus o Gopmyam (10) u (11)

(10)

rae r,u X, — CONpPOTUBIICHUS CTAIbHBIX MPOBOJIHUKOB, ONPEACIICHHBIX 1O Ta0II.
5. L;— nnvHa mpoBOJHUKA, KM.
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B npuOnmkeHHbIX pacyeTax MHAYKTUBHOE CONPOTUBIICHUE METIU (a3a-Hynb X,
npuHIMaroT paBHbIM 0,30M/KM 117151 BHyTpeHHEH npoBoaku ¥ 0,610M/KM IJis BO3IYIITHON
nuHuu. [Ipu KOPOTKOW JMHUM WX MAJOM PACCTOSHUM MEXIY MPOBOJAMH, WA €CIIH
MPOBOJIKA  BBIMOJHEHA KabeleM WiIM B  CTAIbHBIX TpyOaX, HWHIYKTUBHBIM
COIPOTUBIICHUEM IpeHeOperaTh 1U3-3a ero MajJoCTH.

Tabnuya 5
AKTHBHBbIE I U MHAYKTHUBHBIE X CONPOTUBJICHUSA CTAJbHBIX IPOBOHUKOB
npu nepemeHHoM Toke (50 I'm), Om/km

Pasmep unu |Ceuenu Inomnocmo moxa 5, A/mm*
ouamemp e, 0,5 1,0 15 2,0
ceuenus, mm | Smm’ | 1, X, e X, e X e Xo
Tlonocwl npsimoy2oibHo20 ceuerus
20x4 80 5,24 3,14 4,20 2,52 3,48 2,09 2,97 1,78
30x4 120 3,66 2,20 2,91 1,75 2,38 1,43 2,04 1,22
30x5 150 3,38 2,03 2,56 154 2,08 1,25 - -
40x4 160 2,80 1,68 2,24 1,34 1,81 1,09 154 0,92
50x4 200 2,28 1,37 1,79 1,07 1,15 0,87 1,24 0,74
50x5 250 2,10 1,26 1,60 0,96 1,28 0,77 - -
60x5 300 1,77 1,06 1,34 0,80 1,08 0,63 - -
Ilposoonuxu kpyenoeo ceuenus
5 19,63 | 17,0 10,2 14,4 8,65 12,4 7,45 10,7 6,4
6 20,27 | 13,7 8,20 11,2 6,70 9,4 5,65 8,0 4.8
8 50,27 | 9,60 575 7,5 4,50 6,4 3,84 5,3 3,2
10 78,54 | 7,20 4,32 54 3,24 4,2 2,52 - -
12 113,1 | 5,60 3,36 4.0 2,40 - - - -
14 150,9 | 4,55 2,73 3,2 1,92 - - - -
16 201,1 | 3,72 2,23 2,7 1,60 - - - -

3uauenus X, W X, , Ul MEIHBIX W AIOMHUHHEBBIX IPOBOJHUKOB

cpaBHuTeNbHO Masio (okosio 0,0156 Owm/kM), mMO3TOMY WMMH, KakK MPaBUIIO, MOXKHO
npeHeopeyb.

3nauenue Ry + R, , , OM, Juist npoBoa KPyriioro ceueHus quametpom D, M u
auHOM L=1 kM, mpoJIoyKeHHOH B BO3IYIIHOM cpejie, onpezaeinseTcs mo Gopmyie (12)

X, =0,1256In 2% (12)

rine D — paccrosiHue Mexay npoBogamu, M; d — muamerp mpoBoJia, M.
[Ipu wManeix 3HaueHusx D, cousMepumbiX ¢ JIHaMETpOM MPOBOJIOB,
conporusienue X,<0,1 OM/kM MOKHO IpEeHEOPEYB.

AJITOPUTM pacyeTa 3aHyJIeHHSA

1. Brraucisiem HoMUHaNBHbIHA TOK |, 110 popmye (4).
2. OmnpenensieM KO3(GGUIMEHT KPaTHOCTH TOKa K 1o tadur. 1.
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3. Ecnu He 3a1aH HOMMHAJIBHBINA TOK IUIABKOW BCTaBKH |,/ ... , TO BEIOMpaeM

€ro 3HaueHue 1o Ta01.2 TaKUM 00pa30oM, YTOOBI BRITTOIHSIOCH HEPABEHCTRBO (3).

4. OmnpenenseM 0)XUIAEMbIil TOK KOPOTKOTO 3aMbIkanus |, mo popmyie (2).

5. OmpenensieM MOJHOE CONMPOTHBIICHHE TpaHchopmaTopa Z, 1o Tabn.3 u 4.

6. OmpenensieM MPOBOJHUK (MarkucTpaib), 3aHYJICHUE U €ro JUTMHY, MPOQPHUIIb,
MaTepHua, eCu 3TO HE TAHO B YCIIOBUSX 3aJ1auH.

7. BprumcnsieM 3Ha4YeHHWE AKTHUBHOTO COMPOTHUBICHUS (a3HBIX MPOBOJHUKOB
R, mo Gpopmyae (8).

8. BeruncnsieM 3HaYeHHE AKTHBHOTO COMPOTHUBIICHUS HYJIEBOTO MPOBOJIHHKA
R,, 1o Tabn1.5 u popmysne (10).

9. BeruncnseMm 3HaYeHUE WHIYKTUBHOTO COMPOTHUBIICHUS (ha3HBIX IMPOBOJIOB
X, mo tabn.5 m popmyne (11), ecnm onm cranbhble. Ecnn Qasnble mMpoBOAHUKH

MCIHBIC UJIK A IIOMUHUCBLIC, TO IIPHHUMACM Xd’ =0.

10. BpumciieHne 3HAYCHHWS WHIYKTHBHOTO COTPOTHBIICHUS HYJIEBOTO
NpOBOJHUKA X, , TI0 Tabu.5 u popmyie (11).

11.  Beruucisgem 3Ha4eHUE WHIYKTUBHOTO COMPOTHUBIEHUS "MeTiu ¢aza-
Hy1b" X, 1o popmyre (12).

12.  TIpoBepsiem, BBITIOJIHAETCS JTU HEPABEHCTBO (5), €CIIU OHO BBITIOJIHSIETCS,
TO TJIaBKas BCTaBKa WJIM aBTOMAT TOKAa CpaOOTalOT M OTKJIIOYAT MOBPEKICHHBIM
y4acTOK, B IPOTUBHOM cllydae HEOOXOAUMO ITPOU3BECTH TIEpEpaCUET.

13. BwiOupaem Tun npeaoxpaHuTens mo Tadu. 2 (€civ OH He 3a/1aH).

Ilpumep pacuema

3adanue. IIpoBeputsb OTKJTFOYAIOITY IO CIIOCOOHOCTH 3aHyJICHUS
ANEKTPONUTAIONIEN  yCTAHOBKM  MEXAaHMYECKOro  I€Xa, KOTopas  MOJy4yaer
AJIEKTPO3HEpPIrui0 oT TpaHchopmaropa D/V, (A/A.) Hampsokenmem 10/0,4 kB,
MouTHOCThI0 P=25kB-A. PaccTosinue ot TpanchopmaTopa A0 MECTa PacloI0KEHUS
notpeduteneit sueprun L=250m (0,25km). IloTpebutens >HeEpruu 3allMILEH
MJIABKUMH BCTABKaMH.

B kauectBe (ha3HBIX MPOBOJOB HCIOJL3YETCS KalOelb ¢ MEAHBIMHU KUJIaMU
auamerpoM d=3,56MM H ceueHHuEeM 10MM>. HyneBoit npoBoj BBIMOJHEH U3 CTATBHOU
mmHsl ceuenneM S, =20x4 Mm® u MPpOJIOXKEH Ha paccrtossHur D=50cM oT kabers.

Pewenue. 1. Beraucnsiem HoMuHaIbHBIN TOK |, 110 hopmyre (4)

_ P, 25000
3-U, 660

2. OnpenensieM KO3 PHUIIMEHT KpaTHOCTH Toka K mo tadim. 1. k =3.

1. BriOupaeM HOMHUHaANBHBIA TOK IJIABKOW BCTaBKH MO Tabl.2 ¢ ydyeToMm

HoM.mp.

=37,8A

H

nji.ecm. < IHOM = I

Beipakenuit (3) u (4): | wos.mp.
B Hamem cirydae mogxXoAMT HOMHHAIIBHBIA TOK IUTaBKOM BcraBku |, ... =35

A.
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2. Ol'[pCI[GJI}ICM O}KI/I,Z[aCMHﬁ TOK KOPOTKOTI'O 3adMbIKaAHUA
|, >kl =3-37,8 A=113,4A.

3. OmpenernsieM OTHOE COMPOTHBIIEHHE TpaHChopMmaTopa Z, 1O Tabm.3
Z;=0,9060Mm.
4.  OmpenensieM TPOBOIHUK (MarucTpaib), 3aHyJeHHE M €ro IjuHy. B

HAaIllEM CIIy4ae 3TO CTajibHas MIMHA CEYEHUEM Scm=20X4MM2 n goaHon L,=250m
(0,25xm).

5. Beiuncngsem  3HaueHHME ~ AKTUBHOTO  COMNPOTUBIICHUS ba3HbIX
IpOBOIHUKOB Ry, mo dpopmyie (8)

(p-L))/_(0,018-250) / _
R, = 4 _ 40_0,450M

6. BpluucnseM  3HaYeHWE ~ AKTUBHOTO  COMPOTHUBJICHUS  HYJIEBOTO
npoBogHuka R, ,. Jas 3TOro mpeaBapWTENbHO ONpeneiseM INIOTHOCTh TOKa
KOPOTKOTO 3aMbIKaHus S 1o dopmyie (9):

b, / 1134/ _ 2
0= 4— 80—1,42 A/mm

ITo »TO¥ MIOTHOCTH TOKA IO Ta0JI.5 HaXOoUM r,= 3,53 OM/kMm.

[To popmyne (10) Berancnsiem 3vavenne R, =r, -L,=3,48-0,25=0,87 Om.

7.  Bpluucnsem 3HaYeHHWE WHIYKTHBHOTO  COMPOTHBICHHA  (Pa3HOTO
npoBoaHuKa. Tak Kak (a3Hple TPOBOAHUKU CAETAHBI U3 MENIHU, TO UX HHIYKTHBHOE
CONPOTUBIICHUE MAJIO U UM MOXHO NpeHeOpeub. X;=0.

8.  BplumcnsieM 3HaYeHHWE WHAYKTHBHOTO COINPOTHBICHHUS  HYJIEBOTO
IPOBOJIHUKA X, AHAIOTMYHO BbIUKCICHHIO R,

X, = 2,09 Om/km; X, =X, -L,=2,09-0,25=0,520m.

9. Brrunciisiem 3HaueHWE MHIYKTUBHOTO COTPOTHBICHUS "mem (aza-Hyb"
X, o ¢popmyse (12)

X, =0.1256ln 2D =0,1256In((250-100)/3,56) = 0,66 Owicw;
L
X, =L, X, =066:025=0160m
L

10. TIposepsieM, BBITIOIHSIETCS JTU HEPaBEHCTBO (2) min (3)

Uy
kI <l = =
HOM K.3. ZT 2 2
Ry R (X + X+ X,)
_ 200 =120 A.
0,906

7 1+ /(0,45+0,88)° +(0+0,53+0,16)

JleficTBUTEbHBIC 3HAUYCHUS TOKOB KOPOTKOTO 3aMBIKaHHUS OOJIBIIE 0KHIaeMOTO
TOKa KOPOTKOTO 3aMbIKaHus, T.€. |,,> 3l,0,(120A >113A). OTkimroyaromas CiocoOHOCTh
CHCTEMBI 0OecTieueHa.

11. Tun npenoxpanutens noadupaem no tadn.2. BeibupaeM nmpenoxpaHurteib

tria HITH-60M Ha HOMHHAaIBHBII TOK MIaBKOM BCTaBkH |, ... = 35A.
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ITopsok BbINOJHEHUs PAa00THI

1. [TonyunTh 3amaHue TpenojaBaTeisi WU HEOOXOIUMbBIC HWCXOMHBIC JTaHHBIC
15t pacuera. HegocTaronye ucxoHble JaHHbIE PUHSATH CAMOCTOSATEIIHHO.

2. [To3HaKOMUTBCSA € IPUHLIMIIOM JEUCTBUS, MOPSIAKOM pacueTa 3aHyJICHHUS.

3. [IpoBepuTh OTKIFOYAIONIYI0 CHOCOOHOCTH 3aHYJICHHS D3JICKTPOIUTAIOIICH

YCTaHOBKH JepeBOOOPa0aTHIBAIONIETO II€Xa, KOTOpas IOJIy4aeT dSJICKTPOIHEPTHIO OT
tpanchopmaropa D/Y, (4/1) nanpsbkennem 10/0,4xB, momHocThio P. PaccrosiHue ot
TpaHcdopmaropa J0 MecTa pacnojiokeHus nmorpeduteneid suepruu L. Ilorpeburens
SHEPTUH 3AMIUIICH TUTABKUMU BCTaBKaAMHU.

B kadecTBe (pa3HBIX MPOBOJOB HCIOIB3YETCs KaOeb C aTFOMHHUEBBIMHU JKUJIAMU
mmamerpoM d u ceuernem 12vm°. HyneBoil MpOBOJ BBIMONHEH M3 CTANBHOMN IIHHBI
ceuenueM S,,, =30x4 MM 1 MPOJIOKEH Ha paccTostHur D=50cM oT Kabers.

4. OdopMuTh OTYET.

5. OTBETUTH HA KOHTPOJLHBIC BOTIPOCHI.

Tabauya 6
HcxoaHble JaHHBIE VISl pacyeTa 3allUTHOI0 3aHYJIeHHS

Bapuanm 1 2 3 4 5 6 7 8 9 |10 | 11|12 | 13 | 14 | 15
P, kB-A 25 | 40 | 63 | 100 | 25 | 40 | 63 | 100 | 25 | 40 | 63 | 100 | 160 | 160 | 160
L, m 150 | 200 | 250 | 300 | 300 | 250 | 200 | 150 | 80 | 75 | 70 | 100 | 150 | 200 | 260
d, mm 30(35|40|32|34|36|30|35|40|32|34|36|38|40]42
KounTposibHbIe BONIPOCHI

1. Uto Takoe 3alUTHOE 3aHyJIeHuE?

2.  Ha3nauenue, 061aCTh IPUMEHEHHSI 3AIIMTHOTO 3aHYJICHHUS.

3. [IprHIMD 1EWCTBUA 3aIIUTHOTO 3aHYJICHUS.

4, KakoB nopsok pacyera 3alluTHOTO 3aHyJeHUE?

S. B kakom cnydae 3anyneHue sBisieTcsl 3()QPEKTUBHBIM CPEICTBOM

3alIUTHI?
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_ IMpakTnueckasi padora Ne 5
PACYET YCTPOMCTB MOJIHUE3AIIIUTHI 3JIAHUM 1 COOPY KEHUM

lleJlb paﬁombl: ITIO3HAKOMHUTLBECA C YCTpOﬁCTBOM MOJIHHUC3alllUThI, THUIIAMH
MOJIHUCOTBOAOB, IIPUHIOUIIOM BI)I60pa MOJHHUCOTBOJOB. OcBouTh MCTOOUKY pacucTa
YCTpOﬁCTB MOJIHHUC3alllUThI.

OcCHOBHBIC IOHATHA

MouHus mipencTaBisieT coOO0M 3IEKTPUUYECKUN pa3psii JJIMHOM B HECKOJBKO
KWJIOMETPOB, Pa3BUBAIOLIUMKACS MEXAY T'PO30BBIM OOJIAKOM M 3eMJICH WU KaKUM-
100 Ha3eMHBIM COOPYKEHUEM.

Bo3zaeicTBrs MOJIHUM OPUHATO MOIPA3AEIATh HAa IBE OCHOBHBIE TPYIIIbI:

o MIEpBUYHbIC, BEI3BAHHBIC MTPSIMBIM y1apOM MOJIHUU;

o BTOPUYHBIE, HHAYIUPOBaHHbIE OJU3KUMHU €€ pa3psaaMu  WIH
3aHECEHHbIEC B 00BEKT MPOTHKEHHBIMU METAJUTHUECKUMU KOMMYHUKAIMSIMHU.

OnacHOCTh NPSAMOTO yAapa U BTOPUYHBIX BO3ACHCTBHI MOJHUU ISl 3TaHUN U
COOpPYKEHUW U HaXOJAILIMXCA B HUX JIFOAEH WJIU KUBOTHBIX ONPENEIAETCS, C OJTHOU
CTOPOHBI, TapaMeTpaMH pa3psia MOJHUHU, a C JPYyrod — TEXHOJOTHYECKUMHU U
KOHCTPYKTUBHBIMU  XapaKTEPUCTUKAMU OObEKTa (HAJIMYMEM  B3PBIBO-  WIH
MOKApPOOIMACHBIX 30H, OrHECTOMKOCTBIO CTPOUTEIBHBIX KOHCTPYKIUWA, BHIOM
BBOJIMMBIX KOMMYHUKAIUH, UX PACTION0XEHUEM BHYTPU OOBEKTA U T.11.).

Ilpamoini yoap MONHUU BBI3BIBACT CIEAYIOUIME BO3JAEHUCTBUS HAa OOBEKT:
anekmpuyeckue, CBI3aHHbIC C MOPAXKEHUEM JIIOJEH UM KUBOTHBIX AJIEKTPUUECCKUM
TOKOM; mepMuyeckue, CBSI3aHHBIE C PE3KUM BBIJICICHUEM TEIUIOThl MPU MNPSIMOM
KOHTaKT€ MOJIHUU C OOBEKTOM; MexaHuueckue, OOyCIOBJICHHBIC yIapHOW BOJIHOM,
pPacCIpOCTPAHSIONICHCS OT KaHalla MOJHUU, W JJIEKTPOAMHAMUYECKUMHU CHIIAMH,
JNEUCTBYIOIIMMHU HA MPOBOJHUKHU C TOKAMH MOJIHUH.

Bmopuunvie nposaenenus MOJTHUM CBs3aHBI C JEHCTBUEM Ha OOBEKT
ANEKTPOMATHUTHOTO  TOJIST  ONU3KUX  pa3psiioB  —  DBJIEKTPOCTATUYECKOW U
BJICKTPOMArHuTHOM UHIYKIIACH.

Inekmpocmamuueckan UHOYKYUA TIPOSIBIIACTCS B BUJIE NEpEHAIPSKEHUS,
BO3HUKAIOIIETO HAa METAUIMYECKUX KOHCTPYKIMSX OOBEKTa M 3aBHUCSIIETO OT TOKa
MOJIHUHM, PACCTOSIHUSI JO MeCTa yaapa M CONPOTUBJICHUS 3azemuutens. [lpu
OTCYTCTBUHU HAJJICHKAIETO 3a3eMIIMTENS TIEPEHAIPSKEHUE MOXKET JOCTUTaTh COTEH
KWJIOBOJIbT W CO3/IaBaTh OIMACHOCTh MOPAKECHUS JIIOAEH M MEPEKPBITHI MEXKIY
Pa3HBIMH YacTSAMU OOBEKTA.

DneKmpomazHumHuaa UHOYKYUsA 3aKI0YACTCsl B HABEJAECHUU MOTEHIIMAJIOB B
HE3aMKHYTBIX METAJUIMYECKUX KOHTYpaX, BEIUYMHA KOTOPBIX 3aBUCUT OT U3MEHEHUI
TOKa MOJIHMM W IUIONIAJ¥, OXBAaThIBAEMON KOHTYPOM, M MOKET JOCTHUIaTh
HECKOJIbKUX JECATKOB KHJIOBOJIBT.

FEie oqHuM BHIIOM OACHOTO BO3JICHCTBHUS MOJIHUHU SIBISACTCS 3AHOC 8bICOKO20
nomeHyuana 1O BBOJAUMBIM B OOBEKT KOMMYHHKAIUAM (TIPOBOJAM BO3MAYITHBIX
JUHUHN DJIeKTporepenaun, kadenasMm, TpybornpoBogam). OH mpeacTaBisieT coOoi
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[EepeHaIpsHKEHNE, BOZHUKAIOIIEE HA KOMMYHUKAILMU IIPU NPSAMBIX U ONM3KUX yJaapax
MOJIHUH U PaclpOCTpaHSIOLIeeCs B BUI€ HaOeraroueil Ha 00bEKT BOJIHBI.

VY aapbl MOJIHUA MOTYT OBITb OCOOO OIACHBI JJI1 MH()POPMALMOHHBIX CHUCTEM,
CUCTEM YIPAaBJIECHUS, KOHTPOJISI U DIIEKTPOCHAOKEHUS.

MoJsiHue3amMTa 31aHUM U COOPYKEHHUU HPOEKTUPYETCS B COOTBETCTBUE C
"MHCTpyKUME 10 yCTPOMCTBY MOJHHUE3AIIUTHI  3JaHU, COOpPYXEHHH U
OpoMBINUICHHBIX ~ KoMMmyHuKanui" CO  153-34.21.122-2003, yTBep»)ACHHOMN
npukazoM Munsnepro Poccun ot 30.06.2003 r. No280.

Knaccupukanus 31aHuid M COOPYKEHUH M0 YCTPOMCTBY MOJIHHAE3ANTUTHI

Knaccudukaiys o0BEKTOB ONMpeAesIeTcsl 0 OMacHOCTA YAapOB MOJTHHUH JIS
camMoro o0beKTa M ero okpyxeHus (tad:i. 1).

[To ycTpOMCTBY MOJHHE3AIINUTHI 3IaHUS W COOPYXKEHHUS NEATCS Ha OOBIYHBIC
00BCKTHI U CHICIHAIBHBIC 00BCKTHI.

Oo0biunvie 00bekmovl — XUIbIE W AJMUHUCTPATUBHBIE CTPOCHUS, a TaKXe
3IaHUSI U COOPYKEHHUS, BHICOTOM He Oojnee 60 M, mpeaHa3HAYCHHBIC ISl TOPTOBIIH,
IIPOMBIIIJICHHOTO TIPOU3BOJICTBA, CEIBCKOTO X03SMCTRA.

Cneyuanvnvle 00beKmol:

e 00BEKTHI, MPEACTABIAIONINE OTTACHOCTH IS HEMOCPEICTBEHHOTO OKPYKCHHUS
(HedrenepepabaTbiBatONIUE MPEATPUSATHS, 3aIIPABOYHBIC CTAHIIUN);

e OOBEKTHI, MPEJCTABISIIONINE OMACHOCTh MJI COLUMAIBHOU W (PU3UYECKOU
OKpyXarolei cpeibl (0OBEKThI, KOTOPBIE MPU MOPAKEHUHA MOJIHUEN MOTYT BbI3BaTh
BpEJIHbIE OMOJIOTHYECKHUE, XUMUYECKUE U PATMOAKTUBHBIE BEIOPOCHI);

e Mpoure OOBEKTHI, I KOTOPBIX MOXKET MPEAYyCMaTPUBATHCS CIEIUaIbHAs
MoOJHHE3aMmTa (CTPOCHHS BBICOTOM Oosiee 60 M, WTPOBBIC IUIOMIAJIKH, BPEMCHHBIC
COOPYKEHUS, CTPOSIITHNECS OOBEKTHI).

Tabauuya 1
Oo6vexkm Tun oovexma Ilocneocmeusn yoapa moanuu
1 2 3
OObIuHBII Kunoit nom OTka3 »5JIEKTPOYCTAHOBOK, IOXap U MOBPEXICHUE

umytiecTBa. OOBIYHO  HEOOJNIBIIOE  TOBPEKICHHUE
MPEeIMETOB, PACMOJIOKEHHBIX B MECTE yJaapa MOIHUU
WJIM 33JI€ThIX €€ KaHAJI0M

depma [lepBoHayasibHO - mMOXap H  3aHOC  OIACHOIO
HaMpPsDKEHUS, 3aT€M - MTOTEPs ANEKTPOIUTAHUS C PUCKOM
I‘I/I6GJ'II/I JKNBOTHBIX M3-3a OTKas3a BHGKTPOHHOﬁ CUCTEMBI
ynpaBneHI/m BeHTI/IHSIHPleﬁ, moaavuu KOpMa UnT.AO.

Teatp; mkomna; Otka3 »siexTpocHaOxeHus (HampuMmep, OCBEIIECHHUS),
YHUBEpMar; CIOCOOHBIN BbI3BaTh NaHUKY. OTKa3 CUCTEMBI MOKAPHOM
CIIOPTHBHOE CUTHAJIN3ALUH, BBI3BIBAFOIINI 3a/IEPKKY
COOPYKEHHE IIPOTUBOIIOKAPHBIX MEPOIIPUATUI

bank; ctpaxoBas | OTka3 nsyeKkTpocHaOXeHus (HampuMep, OCBELICHHUs),
KOMIIaHHUS; CHOCOOHBIN BbI3BaTh MaHUKY. OTKa3 CUCTEMBI OKAPHOM
KOMMEPYECKUI CUTHQJIM3ALUU, BBI3bIBAIOIINI 3a1EpKKY
oduc MIPOTUBONOXKApPHBIX Meponpuatnid. Ilorepm cpencts

CBSI31, COOM KOMITBIOTEPOB C MOTEpel JaHHBIX
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bonpanmna;
JIETCKUM cad; ToM
JUISL TIpECTapesibiX

Otka3 »anekTpocHaOXeHus (HampuMep, OCBEIICHHUS),
CIOCOOHBIN BhI3BaTh NaHUKY. OTKa3 CUCTEMBI MOKAPHOM
CUTHAJIM3aluH, BBI3bIBAIOLINN 3aJIEPIKKY
IIPOTUBOINOXKAPHBIX Meponpustuid. Ilorepu cpencrs
CBSI3U, cOOM KOMIIBIOTEPOB C MOTEPEH JaHHBIX.
Heo06xoauMocTh  MOMOIIM  TSHKETOOOJIBHBIM |
ITOIBVKHBIM JIFOISIM

HC

IIpombiiensasie | JIONOJIHATENBHBIE TOCIEACTBYSL, 3aBUCSLINE OT YCIIOBUI
MIPEAIIPUATHS IIPOU3BOJICTBA, - OT HE3HAUUTEIbHBIX MOBPEKIACHUN /10
O0JIbIINX YIIEpOOB M3-3a OTEPb NPOAYKIIUI
Myseun u HeBocnonnumas noteps KyJabTypHBIX LIEHHOCTEH
apXeo0JIOTHYECKUE
NaMSTHUKU
Crnennansnsiii ¢ | Cpencrsa cBsasy; | Hemomyctumoe HapyllIeHNE KOMMYHaJIbHOT'O
OrpaHU4YECHHOU ANEKTPOCTAaHLIMY; | 00cioyxkuBaHusi  (TenekoMMmyHukanuii).  KocBeHHas
OIIACHOCTBIO [I0’KapOOIacHbIe | ONACHOCTH MOKapa JAJIsl COCETHUX 00BEKTOB
IIPOU3BOJICTBA
CrennanbHbli, Hedrenepepabarsl |[lokappl ¥ B3pbIBBI  BHYTpU  O0BEKTa U B
IIPEACTABIISIIOIIUH | BAIOLUE HENOCPEACTBEHHOMN OJIM30CTH
OIIaCHOCTb ISl HIPEAIPUATHS;
HENOCPEACTBEHHO | 3aIIpaBOYHbIE
IO OKPY>KECHHUs CTaHILIWY;
IIPOU3BOJICTBA
nerapa u
¢eiiepBepKoB
CrennanbHbIH, XHAMHUYECKUI [loxxap wu HapymeHue paboOTbl O00OpYIOBaHHS C
OIIACHBIN JUIs 3aBOJI; aTOMHas BPEAHBIMU MOCIEACTBUAMHU /ISl OKPY>KAIOIIEN CpeIbl
9KOJIOTUHU AJIEKTPOCTAHIIUS;
OMOXUMHUYECKUE
(babpuku u
nabopaTtopuu

[Ipu cTpouTenbcTBE U PEKOHCTPYKLIMHM JUIsl KaXJOro Kiacca OOBEKTOB
oTpeieNsieTCs] HEOOXOIMMBIM YPOBEHb HA/ICKHOCTH 3aIIHUTHI OT MPSMBIX yIapOB MOJIHUU
(ITYM). HagexxHocTh 3a1uThl onpeaensercs kak 1—P.

Tabnuya 2

YpoBuu 3amuthl 0T ITYM 1111 00bIYHBIX 00HEKTOB

Yposenwv 3aumumor Haoexncnocmo 3augumor om I1YM
| 0,98
I 0,95
Il 0,90
v 0,80

st cneyuanvHblx 00beKkmMo8 MUHUMAIBHO TOMYCTHUMBINA YPOBEHBb HAJIEKHOCTH
3amuThl OT [TYM ycranaBnuBaetcs B npeaenax 0,9-0,999 B 3aBUCUMOCTH OT CTENIEHU
ero oOIIECTBEHHOH 3HAYMMOCTH M TSKECTH OKHMAAaeMbIX nocueactsui ot ITYM mo
COTJIACOBAHMIO C OpraHaMM TOCYJapCTBEHHOTO KOHTPOJIA.

YCTPOUCTBO MOJIHE3AIIUTHI
Monnuezawguma

MpeaACTaBIACT

coboii KOMILIEKC MEPOIPHUATHUH,

HaIpaBJICHHLIX Ha INPCAOTBPpAICHUEC IIPAMOTO yAapa MOJHHUHA B 00BEKT WJIM Ha
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yCTpaHEHWE OIACHBIX IOCIEJCTBUM, CBS3aHHBIX C TMPAMBIM yAapoM; K 3TOMY
KOMIUIEKCY OTHOCSTCS TakKXKe CpeJCTBAa 3allUThl, MPEIOXPAHSIOMNUE OOBEKT OT
BTOPHUYHBIX BO3JCUCTBUN MOJHUHU U 3aHOCA BBICOKOT'O ITOTEHIIMATIA.

CpencTtBoM 3alIUThl OT MPSAMBIX yAAPOB MOJHUU CIYKUT MOJTHUEONB00 —
YCTPOMCTBO, pacCUYMTAaHHOE HAa HEMOCPEJCTBEHHBIH KOHTAKT C KaHAJIOM MOJHHHU U
OTBOJIAIIEE €€ TOK B 36MJIIO.

MonHUEOTBOABI PA3NEIAIOTCd Ha OmoelbHOo cmosuue, O00ECIIeUNBAIOIINe
pacTekaHue TOKa MOJIHUM MUHYS OOBEKT, U YCMAHABGIUBAEMblE HA CAMOM 0ObeKkme.
IIpu sTOM pacTekaHHMe TOKa IMPOMCXOJUT IO KOHTPOJIMPYEMBIM MYTSIM TaK 4YTO
obecrieunBaeTCs HU3Kask BEPOATHOCTh MOPAKESHHUS JIFOJEH OT B3phIBa WUJIU TOXKapa.

YcraHoBKa OTACNIBHO CTOSIIUX MOJHHUEOTBOJAOB HMCKIIOYAET BO3MOXKHOCTH
TEPMHUUYECKOTO BO3JCHCTBUS Ha OOBEKT MPU MOPAKCHUH MOJHUEOTBOAA, A
O00OBEKTOB C TMOCTOSHHOM B3PBIBOOMACHOCTHIO MPHUHAT 3TOT CMOCOO 3amuThl. [[is
00BEKTOB, XapaKTEPU3YIOIINXCSI MEHBIIMM PUCKOM B3phIBAa WJIM MOXKapa, B paBHOU
Mepe JIOMyCTUMO HCIOJIb30BaHUE OTIEIBHO CTOSIIUX
MOJIHUEOTBOJIOB M  YCTAaHaBJIMBAaEMbIX Ha  3allUIIAEMOM
00BEKTE. ,

MonHueoTBOA MpeacTaBiIsieT co0Ol  BO3BBINIAIOIICECS
HaJl 3aIMIIacMbIM OOBEKTOM YCTPOMCTBO, BOCIPHHHUMAIOIIEE
NpAMON  yJaap MOJHUM U OTBOASIIEE TOKH  MOJIHUHU -
(mocpeacTBOM OIPENEIEHHON CUCTEMBI 3a3€MJIEHUS) B 3€MIJTIO.

Monnueomeoo cocmoum u3 Cﬂedyiou;ux INNEeMEHMO0EB.

1. MOJIHUETIPUEMHHUK (BOCIIPUHUMAET NPSAMOM yaap
MOJIHUN); ,
2. omopa (Hecymas KOHCTPYKIUS, TpeaHa3HAYCHHAS |
JUIsl yCTAaHOBKHM MOJIHUETIPUEMHUKA);
3. TOKOOTBO/I (00ecreynBaeT OTBO/I TOKA MOJIHUHU K 3a3€MITUTEINIO);
4. 3a3eMJINTENb (OTBOJAUT TOK MOJIHUM B 3€MJIIO U 00€CTIEUMBAET KOHTAKT C

3eMJIei MOJIHUETIPUEMHUKA U TOKOOTBOA).

Ha mnpakTuke MOJHHEOTBOABI MOTYT OOpa3OBBIBATh CIMHYI) KOHCTPYKIIHIO,
HalpuMep MeTaUIMdeckas Madra wid (epma 37aHUS TpEACTaBiIseT CcoOoM
MOJIHUETIPUEMHUK, OIIOPY U TOKOOTBOJ OJTHOBPEMEHHO.

[To Tumy MOJHUENPUEMHUKA MOJIHMEOTBOJBI Pa3JICNSAIOTCS Ha CHEpHCHegble
(6epmuKanvHnble), Mpocosvle (20PU3OHMATILHBIE NPOMANCEHHDBIE), 3AMKHYMBbLE
mpocoevle 1 cemkKu, COCTOSIINE W3 MPOJOJIbHBIX W MOMEPEYHBIX TOPU3OHTATBHBIX
AIIEKTPOJOB, COCIMHEHHBIE B MECTAaX MEPECCUCHHUS.

CTtep>KHEBBIE M TPOCOBBIE MOJIHUEOTBOIbI MOTYT OBITh KaK OT/EJIBHO CTOSIIIHE,
TaK ¥ yCTaHaBJIMBa€Mble HAa OOBEKTE, MOHHEIPUEMHBIE CETKH YKJIAJbIBAIOTCS Ha
HEMETAJUNIMYECKYI0 KPOBJIIO 3aIlMIIAEMbIX 3JaHUN U COOPYXKEHUU B CiIyyae €cliu
KpBbIIlIa TOPHU30HTAIbHAS.

3awiummnoe oeiicmeue MOJIHUCOMBO008

3alUTHOE JCHCTBHE MOJIHMEOTBOJA OCHOBAHO Ha CBOMCTBE MOJHHH C
OOJIBIIION BEPOSITHOCTHIO MOpPaXKaTh 00Jiee BBICOKHE U XOPOIIIO 3a36MJICHHBIC
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PEIMETHI 110 CPABHEHMIO C PACTIONOKEHHBIMHU PaioM 00bEKTAMHU MEHBILEN BBICOTHI.
[ToaToMy Ha MOJHMEOTBOJ, BO3BBIILAIOIIUICA HAJ 3alIMIIAEMbIM OOBEKTOM,
BO3Jaraercss (pyHKIMsA TepexBaTa MOJHHUM, KOTOpPblE B OTCYTCTBHH MOJHHEOTBOJAA
MOPa3WIH ObI OOBEKT.

Kaxxplil MOJHHMEOTBOJ HMMEET 30Hy 3aujumpl — TPOCTPAHCTBO, BHYTPH
KOTOPOIO 3JaHUE WM COOPY)KEHHUE 3alllMILIEHO OT MPSAMBIX YyJIapOB MOJHHH C
Ha/Ie)KHOCTBIO HE HWXKE ONPEJECIICHHOTo 3HaueHus. HamMeHblledl M NOCTOSHHOM
Ha/Ie)KHOCTBIO 00J1aa€T MOBEPXHOCTh 30HBI 3alllUThl; B TJIyOWHE 30HBI 3aIIUTHI
Ha/Ie’KHOCTD BBIIIIE, YEM HA €€ MOBEPXHOCTH.

Buvioop monnueomeooos

Bbe160p Tuna u BBICOTBI MOJHHEOTBOJOB MPOU3BOAUTCSA MCXOM U3 3HAUCHUU
TpeOyemoi HaexKHOCTH P,. OOBEKT CUMTAaeTCs 3alUILEHHBIM, €CJIM COBOKYITHOCTh
BCEX €r0 MOJIHUEOTBOJIOB O0ECIIEUNBAET HA/IEKHOCTD 3aIUTHI HE MeHee P;.

Bo Bcex cimywasix cucTema 3aluThl OT MPSIMBIX YAApOB MOJIHUK BbIOMpaeTcs
TaK, 4TOObl MaKCHUMAaJIbHO HCIIOJb30BAJIUCh €CTECTBEHHbIE MOJHUEOTBOJbI, a €CIU
o0OecrieynBaemMas MMM 3alIUIICHHOCTh HEJOCTaTOYHA - B KOMOMHAIUU €O
CHEeUaIbHO YCTAHOBICHHBIMH MOJTHUEOTBOJAMHU.

B oOmeM ciiyyae BBIOOp MOJHUEOTBOJIOB JOJDKEH IPOU3BOAMUTHCS MPH
MOMOILIM COOTBETCTBYIOIIMX KOMIIBIOTEPHBIX IMPOTPaMM, CIIOCOOHBIX BBIUUCISATH
30HBI 3alIUThl WM BEPOATHOCTH NPOPhIBA MOJHUU B OOBEKT (Ipynmny OOBEKTOB)
0001 KOH(UTypallud MpPU MPOU3BOJIBHOM PACIOJOKEHUN MPAKTHYECKH JIF0OOTro
YKCJIa MOJTHUEOTBOJOB Pa3JINYHbIX THUIIOB.

[Ipu npoYnX paBHBIX YCIOBUSAX BBICOTY MOJIHUEOTBOJOB MOKHO CHU3UTb, €CIIN
BMECTO CTEP)KHEBBIX KOHCTPYKIMM TPUMEHSATh TPOCOBBIE, OCOOEHHO TMpU HX
MIOJIBECKE 10 BHEIIHEMY NTEPUMETPY 0OBEKTA.

Ecin 3ammra oObekTa oOecrneyuBaeTcsi MPOCTEHIIMMHU MOJHUEOTBOJAMHU
(OIMHOYHBIM ~ CTEP)KHEBBIM, OJUHOYHBIM TPOCOBBIM, JBONHBIM CTEP’KHEBBIM,
JIBOMHBIM TPOCOBBIM, 3aMKHYTHIM TPOCOBBIM), pa3Mepbl MOJIHMEOTBOAOB MOKHO
OMpPENeIIATh, MOJB3YSICh 3aJaHHbIMM B WHCTpyKIMM 30HaMu 3amuThl (Tabm.2-4
METOJUYECKUX YKA3aHUI).

30nbl 3au4umMbl 00UHOUHO20 CHIEPICHEBO20 MOTIHUEOME00a

CrangapTHOM 30HOM 3alIUTBl OAMHOYHOIO CTEPKHEBOTO MOJIHHUEOTBOJA
BBICOTOM h sBIsieTcs KpyroBoil KoHycC BbicoTo hy < h, BepmmHa KOTOPOTO
COBNAJAaeT C BEPTUKAIBHOW OCBhIO MonHHUeoTBoAa (puc.l). Tabaputhl 30HBEI
OIIPEICTSIOTCS BYMsl MapaMeTpaMu: BBICOTOW KOHyca Np W pajamycoM KOHyca Ha
YPOBHE 3eMJH [.
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Puc. 1. 30Ha 3a1IIUTHI OJUHOYHOT'0 CTEPKHEBOT0 MOJIHHEOTBOIA
1 - rpaHMA 30HBI 32U THI HA YPOBHE Ny, 2 -TO ’Ke Ha ypOBHe 3eMJIH

[TpuBeneHHbIC HIDKE pacdeTHbIe (opmynbl (Tabi. 2) NPUMEHSIOTCS YIS
MOJIHUEOTBOJOB BhICOTOM /10 150 M. IIpu Gosiee BBICOKMX MOJIHHEOTBOJAAX CJIEIYET

MOJIb30BATHCA CHENUAIIBHON METOIMKOW pacueTa.

Tabnuya 2
Pacuer 30HbI 321U THI OAMHOYHOI'0 CTEPKHEBOI0 MOJIHHEOTBOAA
BbicoTa
HapgexHocTh
— Monmr:e(;{Tsoua BbicoTa konyca hg, M Paagnyc konyca ro, m
0.9 or 0 1o 100 0,85h 1,2h
’ ot 100 0 150 0,85h [1,2-10°(h - 100)] h
or 0 10 30 0,8h 0,8h
0,99 ot 30 10 100 0,8h [0,8-1,43-107°(h-30)]-h
or 100 mo 150 [0,8—10%(h - 100)] -h 0,7h
or 0 10 30 0,7h 0,6h
0,999 ot 30 0 100 [0,7-7.14-10"(h-30)]-h [0,6-1,43-10°(n-30)]-h
ot 100 0 150 [0,65 - 10°:(h - 100)]- h [05-2-10°(h-100)] h

J11s1 30HBI 3alUTHI TPeOyeMo# HaaeKHOCTH (puc. ) paguyc rOpU30HTAIBLHOTO
ceueHus I, Ha BeicoTe hy ompenensercs o popmyne

I’0 (hO - hx)

!(':
ho

1)

30nbl 3a4UMBL 00UHOUHO20 MPOCOEO20 MOTIHUECOME00A
CranpapTHbIE€ 30HBI 3AIIUTHI OAMHOYHOTO TPOCOBOTO MOJIHUEOTBOJA BBICOTOU
h orpaHMYeHbl CUMMETPHYHBIMU JBYCKATHBIMU IOBEPXHOCTSIMH, OOpa3yroIUMH B

BEPTUKAIBHOM CEYCHUH PaBHOOCAPEHHBIM TPEYTOJbHUK C BEPIIMHON Ha BbIcOTE Ny <
h 1 ocHOBaHHMeM Ha ypoBHE 3emin 2rg (puc.2).
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[IpuBenennbic HIOKE pacueTHbIE GOPMYIBI (Ta01.3) MPUTOIHBI 1T MOJHHUEOTBOIOB
BbicoTOM 10 150 M. Ilpu OGosblielt BhICOTE CIEMYET IMOIb30BATHCA CIELUATBLHBIM
nporpaMMHbIM oOecriedeHreM. [lox h moHumaeTcs MUHUMAaNBbHAS BBICOTA TPOCA HAJ
YPOBHEM 3eMJIH (C yU4E€TOM IIPOBECA).

Tabnuya 3
Pacuert 30HBI 3aliMTbl OAUHOYHOTI'0 TPOCOBOI'0 MOJIHHEOTBOAA
Hapewxnocrs Bricora BobicoTa konyca hg, M Paguyc xkonyca ro, m
3amuThI P, MoOJIHMeoTBOoAA h, M > >
0,9 ot 0 mo 150 0,87h 1,5h
or 0 10 30 0,8h 0,95h
0,99 ot 30 g0 100 0,8h [0,95-7,14 107 - (h-30)] &
ot 100 0 150 0,8h [0,9—-107 - (h - 100)] ‘%
ot 0 1o 30 0,75h 0,7h
0,999 ot 30 7o 100 [0,75 - 4,28:10"%(h - 30)] - h [0,7-1,43 - 10° “(h - 30)] A
ot 100 mo 150 [0,72 — 10‘5-(}1 -100)] - h [0,6 - 10-(h -100)] ‘A

[MonymmpuHa ry 30HbI 3aUTH TpeOyeMoil HaaexxHocTH (puc.2) Ha BbicoTe hy
OT MOBEPXHOCTHU 3EMJIH ONPEIEIACTCS BEIPAKCHUEM:

r=r h0 B hx (2)
X 0
h0

[Ipy HEOoOXOIMMOCTM paCIIMpPUTh 3allMIIaeMbli O00bEM K TOpUAM 30HBI
3alUThl COOCTBEHHO TPOCOBOTO MOJHHEOTBOAA MOTYT J10OaBISATHCS 30HBI 3allUTHI
HECYIIUX OIOp, KOTOPhIE PACCUUTHIBAIOTCS MO (GOpMyJiaM OJMHOYHBIX CTEP>KHEBBIX
MOJIHUEOTBOJIOB, IIPEJICTABJICHHBIM B Ta01. 2. B ciiydae 60JbIIMX MPOBECOB TPOCOB,
HanpuMep Yy BO3AYIIHBIX JIMHUW JJIEKTPOIIEpEIauu, PEKOMEHIAYETCS PACCUUTHIBATH
00ecreuynBaeMyt0 BEPOSTHOCTh TPOPhIBA MOJHUU TPOTrPAMMHBIMH  METOJaMH,
IIOCKOJIBKY IIOCTPOCHUE 30H 3allUThl 110 MUHHMAJIBHOM BBICOTE TpOCa B IIPOJIETE
MOXET IPUBECTH K HEONIPABAAHHBIM 3aTpaTaM.

30nbl 3auumal 060HHO20 CIMEPIHCHEB020 MOJIHUEOME00a

MonHNEOTBO CUMTAETCA NBOMHBIM, KOTJa PACCTOSTHUE MEXAY CTEPKHEBBIMU
MOJIHMETIpUeMHHKaMU L He mpeBsbllIaeT npeaesibHOM BeIUYuHbl L. B mpoTtuBHOM
ciiydyae 00a MOJIHUEOTBOA PACCMAaTPUBAIOTCS KaK OJMHOYHBIE.
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Puc.3. 3ona 3amuTHI ABOMHOI0 CTEP’KHEBOT0 MOJIHHEOTBO/A:

1 - rpaHuna 30HBI 3a1IUTHI HA YPOBHE Ny1; 2 -To Ke HAa YPpoBHe Ny, 3 -TO JKe HAa ypoBHe




KoHnurypanus BepTUKaIbHBIX U TOPU3OHTAIBHBIX CEUCHUN CTAaHAAPTHBIX 30H
3al[UThl JTBOMHOTO CTEP)KHEBOTO MOJHHMEOTBOJa (BbICOTONM h u paccrosHuem L
MEXIy MOJTHHEOTBOJAMHU) TpenicTaBiieHa Ha puc.3. [loctpoeHne BHENTHUX obOsacTen
30H JIBOWHOTO MOJIHMEOTBOJIA (ITOJIYKOHYCOB ¢ Tabaputamu Ny, o) TPOU3BOIUTCS IO
dbopmynam Tabn. 2 JUISI OMWHOYHBIX CTEPKHEBBIX MOJHHEOTBOJOB. Pasmepsl
BHYTPEHHUX 00JIaCTeH OIpenerstoTcs napamerpamMu Ng u N, mepBbId U3 KOTOPBIX
3a/1a€T MAaKCUMAJIbHYIO BBICOTY 30HBI HETIOCPEJCTBEHHO Y MOJIHUEOTBOJIOB, @ BTOPOIi
- MHUHHMQJIbHYIO BBICOTY 30HBI TOCEpEIUHE MEXAY MOJHUeoTBogaMu. [lpu
pPacCTOSTHUU MEXIy MOJIHHEOTBOIaMu L < L. rpaHHIIa 30HBI He uMeeT nposeca (h, =
ho). st paccrostamii L <L>L .« BbICOTA N, ONIpeIensseTcs Mo BhIPaKCHHIO:

ho Lo —L (3)
c L —L 0

max C
Bxonsaume B Hero mnpenenbHble pacCTOSIHUS Lyax M L BblUMcHsoTCs 10
dopmynaM Tabn.4, NPUMEHSIEMBIM JJIi MOJHHEOTBOAOB BbIcOTOW 10 150 M. Ilpu
OonpIIEi  BBICOTE  MOJHHEOTBOJOB  CJIEAYET  IOJIb30BaThCA  CHELUAIBHBIM
MIPOTrPaMMHBIM 00ECIIEYEHUEM.
Tabauya 4
Pacyer mapaMeTpoB 30HbI 3alIIUTHI ABOHHOI0 CTEPKHEBOI0 MOJHHEOTBO/A

HanexxHocThb BrbicoTa L M LM
3aumThl P, | MosHMeoTBOAa h, M maxs e
ot 0 10 30 5,75h 2,5h
0,9 ot 30 1o 100 [5,75-3,57 -107 - (h-30)] ‘A 2,5h
ot 100 0 150 5,5h 2,5h
ot 0 10 30 4,75h 2,25h
0,99 ot 30 1o 100 [4,75-3,57 -107 - (h-30)] ‘A [2,25-0,01007-(h - 30)] -h
ot 100 mo 150 4,5h 1,5h
ot 0 10 30 4,25h 2,25h
0,999 or 30 o 100 [4,25-3,57 107 - (n-30)] ‘A [2,25-0,01007-(h - 30)] h
ot 100 mo 150 4,0h 1,5h

Pa3Mepbl ropu30HTAIBHBIX CEUYCHHUI 30HBI BBIUYMCIISIOTCS IO CIIETYIOIIUM
dhopmytam, OOIITUM JIJIsl BCEX YPOBHEN HAICKHOCTH 3aIUTHI:
MaKCUMaJIbHas TOJIYIIMPUHA 30HBI I, B TOPU30HTAIHPHOM CEUYCHHM Ha BHICOTE
h,:
r =r hO_ hx (4)
X 0 ho

JUIMHA TOPM30HTAILHOTrO ceuenus |, Ha BeicoTe hy > he:

|l =L h0 _hx (5)
" 2(h0_hc)

npuyem npu hy < h., Ly=L/2;
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IIMPHHA TOPHU3OHTAILHOIO CEYEHHUS B LIEHTPE MEXKIY MOJIHUEOTBOAAMU 2f ., HA
BeIcote hy < hg:

[ _foh=h) (6)
hC
IMopsiiok BeINoJIHEHNsI padOThI

1.TIo3HaKOMUTBCS C YCTPOMCTBOM MOJIHHE3AIIUTHI, TUITAMH MOJIHUEOTBOJIOB,
MPUHIIUIIOM BBIOOpA MOJTHHUEOTBO/IOB.

2. PaccunTaTh 30HY 3alUTHl MOJHHEOTBOAA (IO 3aJlaHUIO TMPENoaaBaTes).
OTBeTUTH HAa KOHTPOJILHEIE BOTIPOCHI.

3aoanue 1. OnpenenuTs 30HY 3allUThl  OJUHOYHOTO CTEP’KHEBOTO
MOJIHUEOTBOJa BBICTOM N, 3amuiaromiero AbIMOBYIO TpyOy BbIcOTOHM h,, C
auamMeTpoM ocHoBaHus O,., HapyXHBIH JHaMeTp BepxXxHero oteBepctus d,
Hanexnocty 3ammtel  P,=0,99. IlpuBectn cxeMy MOJHHE3ANIUTHl O0BEKTa B
Macirade (puc.4).

Hcxonuble BapuanTbi
AaHHBIE 1 2 3 4 5 6 7 8 9 10 11
h, m 53 51 49 47 45 43 41 39 37 35 33
hy, M 50 48 46 44 42 40 38 36 34 32 30
docry M 7,2 70 | 6,8 6,6 6,4 6,2 6,0 5,8 5,6 54 | 572
dg, M 2,0 2,0 2,0 1,9 1,9 1,9 1,8 1,8 1,8 1,6 1,6
3aoanue 2. PaccuntaTh  BBICOTY  CTEPIKHEBOTO MOJIHUEOTBO/A,

YCTaHOBJICHHOTO Ha BOJOHANOpHOW OariHe. BeicoTa Oammwm h,, auamerp BepxHeH
yactu 0,. HagexxHocts 3amuter P,=0,9. [IpuBecTH cxemMy MOJHHE3AIIUTHl 00bEKTa B
Macirade (puc.S).

Hcxonnbie Bapuantnbi
AAaHHBIE 1 2 3 4 S) 6 7 8 9 10 11
hy, M 26 25 24 23 21 20 19 18 17 16 15
dg, M 10 10 10 9 9 9 8 8 8 7 7

3aoanue 3. Omnpenenuth 30HY 3allUTHl OTACIBHO CTOSIIETO TPOCOBOTO
MoaHueoTBoa. 3aummiaercsa ckian JIBXK. Pasmeps! ckinana L — quna, S — mupuHa,
h, — BeIcOTa 3manus. Onopsl BeICOTOH h,y,, Pacmonoxensr Ha paccTostHUM 5 M OT
cknana. Hapexxnocts 3amutel P,=0,99. [lpuBectu cxemy MOJIHHE3AIIUTH 00BEKTa B
Macirade (puc.6).

Hcxonnbie Bapuantsl

MAaHHDbIE 1 2 3 4 5 6 7 8 9 10 11
L, M 10 14 16 12 18 20 10 21 14 15 19
S, m 4 6 8 4 8 10 4 6 7 6 9
hy, M 5 5 6 5 6 7 4 3) 6 6 7
Nonp., M 8 8 10 10 12 10 8 8 8 10 9
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Puc.4. 30Ha 321U THLI OTMHOYHOIO Puc.5. 30Ha 321U THI OAHHOYHOI'O
CTEP:KHEBOI'0 MOJIHHUEOTBOAA CTCPIKHEBOI0 MOJTHMCOTBOAA
3aIMIIAIOLIEro AbIMOBYIO TPYOy Jamumamero

BOJOHANOPHYI OalIHIO

|
aE==mt

L,

Puc.6. 3oHa 321U THI 0TIEJLHO
CTOSILEr 0
TPOCOBOI0 MOJIHHEOTBOAA

KoHTpoJibHBIE BOPOCHI

1. Monuuezammra. OnpenesneHue.

2. B dem 3akiroyaercsi onmacHOCTh BO3JICMCTBUS MIPSAMOTO yAapa MOJTHUAM?

3. MousHueoTBOA. YCTpOMCTBO. B Wem 3akimtodaercs: 3allUTHOE JIEUCTBUE
MOJIHUEOTBOJA?

4, YKa)XuTe TUITbI MOJIHUEOTBO/IOB.
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5. Kakne MOTHHUEOTBOIBI 11€1€CO00Pa3HO MCIIOIB30BaTh IS 3aIUTHI 1IeXa
10 MPOM3BOJCTBY TOPIOYUX U JIETKOBOCIIIIAMEHSIOIINUXCS KUIKOCTEH?

6. UYro coO0i mpencTaBiI€T 30HA 3alIUTHl OJJMHOYHOIO CTPEKHEBOTO
MOJIHHEOTBOAA?

7. Yro coboii mpencTaBisieT 30HA 3AlIUTHl  OJMHOYHOIO TPOCOBOTO
MOJIHHEOTBOAA?
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IMpakTnueckasi padora Ne 6
PACYET NPEJOXPAHUTEJIBHBIX KOHCTPYKIIUU B HAPY/ KHOM
OI'PAYXKJAEHUHNB3PBIBOOITACHBIX IOMEIIEHUHA

Henb padorbl: O3HAKOMUTCA C  TpeOOBaHUAMH K  Pa3MEUICHUIO
PEIOXPAHUTEIBHBIX KOHCTPYKLUHMHA M METOJMKOM pacdera IpeJoXpaHUTENbHBIX
KOHCTPYKIHMN

OcHOBHBIEC IOHATHS

ObecnieueHre B3pHIBOYCTOMYMBOCTH 3J]aHUN U COOPY>KEHUM MPU BHYTPEHHUX
aBAPUIHBIX B3PbIBAX MOKET OCYIIECTBISATHCS O IBYM HANIPABJICHUSAM:

a) CHmxeHue M30bITOYHOTO JaBJICHUS, BO3HUKAIOUIETO MPU BHYTPEHHEM
aBapUNHOM B3pBIBE;

0) IloBblllieHUE TPOYHOCTH M YCTOMYMBOCTH KOHCTPYKIIUN K JIEHCTBHIO
aBapUIHBIX (B3PBIBHBIX) HAPY30K.

Couetanne o00OMX YKa3aHHBIX HANpPABJICHUA SBISIETCS HEOOXOIUMBIM
YCIIOBUEM pazpaboTku ONTUMAaJIbHBIX pelIeHu o 00eCcTIeYeHUIO
B3PBIBOYCTOMYMBOCTH 3JaHUN U COOPYKEHUW NPU BHYTPEHHUX aBaPUNHBIX B3PbIBAX.

JI71st cHYOKEHMST M30BITOYHOTO AaBJICHUS, BO3HUKAIOIIETO TP BHYTPEHHUX
aBapUIHBIX B3pbIBaX, UCIOJB3YIOTCS MpeaoxpanuTenbuble KoncTpykuuu (I1K). B
kauecTBe [IK OOBIUHO HCMONB3YIOTCSA CTEKJIA TIYyXOrO0 OCTEKJICHUS IMOMEIECHUS
(paspymatoruecs: 11K), oTkpsiBarolyecs HapyKy CTBOPKHU OKOHHBIX IPOJIETOB,

nBepu u Bopota (Bpamaromuecs [1K), a Takke merkocoOpacbiBaeMble CTEHOBBIC
MaKeThl ¥ 00JICTYCHHBIC IUTMTHI OKPBITHI omerieHui (cMemaromuecs [1K).

C nomompto 1K n36bITOUHOE AaBICHUE B TOMEIICHUN MTPU aBAPUITHOM B3pBIBE
CHIDKACTCS 710 JOIMYCTUMOMN BEIMIHHBI (4Py,,).

[Ipr NpOEKTUPOBAHUM 3[1aHUM U COOPYKEHUH B3PBIBOOIIACHBIX MPOU3BOJICTB
Bennuuny AP,,, cneayet npuHuMarh He meHee S klla. [{nma 3manuil u cCOOpy’eHUH,
KOHCTPYKIIMM KOTOPBIX HE PACCUMTHIBAIOTCS HA JEHCTBHUE M30BITOUHOIO JABJICHMUS,
BO3HUKAIOLIETO IIPM BHYTPEHHEM AaBAapUMHOM  B3pBIBE, pA3PEIIAETCA MpPH
COOTBETCTBYIOIIEM 000OCHOBaHUU NIpUHUMATh AP,,, = 3 klla.

Hecymue KOHCTpYyKIMM 31aHUM U COOPYKEHUW, MOABEPTAOIIUECS AEHCTBHUIO
M30BITOYHOTO  JABJIEHUs] TMpU BHYTPEHHEM aBApUMHOM  B3pBIBE,  JIOJKHBI
paccuuThIBaThCS HAa OCHOBHOE M 0C000€ CoueTaHHe HArpy30K € Y4eTOM 3TOTO
nasnenust (CHull 2.01.07 - 85 «Harpy3ku u Bo3neicTBue» ).

[IpenoxpaHuTenbHble KOHCTPYKUMH YCTAHABIMBAIOTCS B HAPYKHOM OT-
PaXICHUHM TIOMEIICHUI B3PBIBOOMACHBIX TPou3BOACTB. [log nelicTBuem u30bI-
TOYHOIO JABJICHUS, BO3HUKAIOLIETO MPH BHYTPEHHEM aBapuilHOM B3pbiBe, [IK
JIOJ>KHA BCKPBIBATHCS HAPYKY.

Jnst cHUKeHUsT W30BITOYHOTO JIABJICHHS, BO3HUKAIOIIETO TPU aBapUHHBIX
B3pbIBaX, JO JAOIYCKAa€MOW BEJIWYMHBI, B TNEPBYID OYEpPEdb HAJAO0 MCIOJIb30BAThH
HapyXHOe ocTekiieHne nomemennid. Ilpm srom B kadectBe IIK wmoryr wc-
MOJIB30BAaThCS CTEKJA TIIyXOr0 OCTEKJIEHUS MOMEIICHHS, a TAKXKE OTKPBIBAIOIIUECS

60



CTBOPKHM (JIydIlle C BEPTUKAJIBbHBIM IIAPHUPOM) OKOHHBIX NeperuieToB (puc. 1.a).
Hapsiny ¢ octexieHreM MOTyT UCIOJIb30BaThCs JIerKocOpachiBaeMble MaHeTu (puc.
1.6). Ilpumenenne cmemaromuxcs I[IK B Buae erkocOpachlBaéMbIX CTEHOBBIX
MaHeNel cienyeT MpeaycMaTpuBaTh B TEX CIyd4asX, KOTrJa 3TO HE MPEACTaBISET
OMACHOCTH TMOPAXKEHUS JIOACH, HAXOMSAIIUXCS BOJIM3U 3/aHUS WIH COOPYKEHHUS, B
kotopoMm ycrpausarorcs [1K.

Ecmu tpeOyemas mmomianb mpoeMoB, nepekpbiBaeMbix [IK, He MoxkeT OBITh
pa3MellieHa B CTeHaxX 3/1aHusl (COOPY>KEHUs), TO UX CJIEYET pacroyaraTth B MOKPHITUU
B3pbIBOOMacHoro mnomemienus. s ycrpoiictBa [IK B mokpbiTuu mnomenieHui
nenecoodbpasHo wucnosib3oBaTh (onapu (puc. 1.B). VYcrpoiicteo IIK B Buae
OOJIETYeHHBIX IUIUT, YCTaHABJIMBAEMBIX B IMOKPBITUM TMOMeElIeHUs: (puc.l.r) Moxer
OBITh JOCTATOYHO 3()PEKTUBHBIM TOJIBKO MPU CPABHUTEIBHO OOJIBIIOM 3HAYEHUU

APy,
)
T

YcnoBHble 0003HAYEHHA:

a) 6

7 /.

JlerkocOpachiBaembie CTEHOBbIE
naHenu uiu o0neryEHHbIe NANTH
B NOKPLITHHA NOMELUCHHSA

OTKpbIBAIOLIMECH CTBOPKH

Crékna riryXxoro OCTeK/IeHHs HIH
OKOHHBIX NEpennéToB

Puc. 1. lIpumeps! ycranoBkH IIK B 01H03TaKHOM NPOMBILIEHHOM 3JaHUM: A - IJIyX0e
ocTeKJjeHue; 0 - JJerkocoOpacbiBaeMble CTEHOBbIE IIAHEJIH; B - HCNIOJIb30BaHue (hoHapeii n
00JIerYeHHbIX IVIUT NOKPbITHSA B KadecTBe [IK

[IpenoxpanuTesbHbIE KOHCTPYKIMU CIEAYET pa3MellaTh Kak MOXHO ONMKe K
OXXHMJaeMbIM MecTaM BocriaMeHeHusi roprodeit cmecu (I'C), obOpasyromeiicss B
aBapUMHBIX CUTYAIUSX BO B3PHIBOOMACHOM MOMeIIeHUH. [Ipu OTCYTCTBUU JaHHBIX O
MecTax BO3MOXKHOTO BociuilameHeHusa ['C B NOMENIEHHSX, JUHEWHBIE pa3MeEphl
KOTOPBIX MO JUIMHE, BHICOTE W IIMPUHE HE OoJiee YeM B TPU pa3za OTIMYAIOTCS OJIUH
ot npyroro, 1K cienyer pa3memaTs paBHOMEPHO MO IUIOMIANA CTEH MOMEIICHUs, a
Mpu HEOOXOIMMOCTH M B €ro TMOKPHITMH. B CWIBHO BBITSHYTHIX B JJIUHY
nomerienusix [IK pacmomarator, kak mpaBmiio, B OOKOBBIX CTEHaX IO JJIUHE
MOMEIICHNS, a TaKXK€ B €ro TOKPHITUU. B MOMEIEeHUsAX, MUMEIOMUX OOJIBIITYIO
BbICOTY, [IK crenyeT pa3Meiarh NperuMyIeCTBEHHO B UX CTEHAX.

Onpeoenenue mpedyemoii niouwiaou npoemos, nepekpuvieaemvix INK

TpeOyemass T1UIONmAAL MPOEMOB B HAPY>KHOM OTPaXICHUU TOMEIICHHS,
nepekpoiBaeMbix T1K i-ro Ttuma (paspymaromuecs T1K, Bpamiaromuecs T1K, cme-
IAIONTUECS ) OTIPEIEISIFOTCS 110 hopMyIIe

Snk',i = Soprll//nK,i (1)
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TIE Sy~ TPEOyEMast IUIOIAAb OTKPHITEIX IPOEMOB B HAPYKHOM OIPaKICHUH
MOMELIEHUS, IPU KOTOPOH U30BITOYHOE J1aBJICHUE, BOHUKAIOIIEE B TOMEIIEHUU MTPU
B3peIBHOM TopeHur ['C, HEe NpeBBICUT MOMyCTHMOH BeMWYHHBI, (APy,.); Wi
K03 unmeHT, xapakrepusyronmii d¢dektnBHOCTh BeKkphiTus TIK i-ro0 tma (cm.
Tabi. 2).

[Ipn ycrponctBe B HapykHOM orpaxaeHnu nomenieHus I[IK pasneix tunos
TpeOyemasl IIoIagp NPOeMOB, nepekpbiBacMbIX 3TUMHU [1K, MoxkeT onpenensaTecs ¢
IIOMOILBIO BBIPAXKECHUSA

nhK
SDTE{p = i=1 Sm{,i ) wﬂﬁ:,i (2)

rac mme - KOJN4YECTBO THIIOB HK, YCTAaHABJIMBACMBIX B HAPYXHOM OI'paixK-

JICHUW TIOMEIIICHUS.
Bxopstias B Bepaskenust (1) u (2) Bemmuuna Sy, , BEIMUCISIETCA 110 hOpMYyIIe

-

SDTE{E} = Hr‘c Lo T

1 y 3)
A0

Tae S ,mp - TpeOyeMas IUIOLaab OTKPBITBIX IIPOEMOB B HApPYKHOM OIpaK-
JICHHN ToMeIenns, M, K. - K03 puimeHT, yunteiBaromuii coiicta I'C. 3Hauenus
kodp¢unmenta K., npuaumarotcs paBHeiMu: 0,04 - nmus memnenHo ropsumx ['C
(Tmma amMMmakoBO3AyIIHBIX cmeceit); 0,2 - mns HeOwbicTpo Topsmux ['C (Tuma
METaHOBO3YIIHbIX, MTPOMAHO-BO3AYIIHBIX U UM Noa00HbIX 1'C); 0,7 - mus ObICTpO
ropsimux ['C (Tumna aneTuieHOBO3AYIIHBIX U BOJOPO-A0BO3IYIIHBIX CMECEH).

0. - IOKa3aTeslb MHTEHCU(DHUKAIMU B3PBIBHOTO TOPEHUSI.

[Tokazarenb HMHTEHCHM(UKALUKA B3PHIBHOTO TOPEHHUS a TMPUHUMAETCS 110
JaHHBIM Ta0aMIbl 1 B 3aBUCHMOCTH OT MOJHOro obbema momemeHus (V.. ) 1
CTETNIEHU 3arpOMOKICHHOCTH (3allOJIHEHUs1) €ro OOOpyIOBaHUEM U 3JIEMEHTaMH
KOHCTpyKIui (). Benuuuna V, ,,, TpUHUMaAETCs paBHOW 00beMy MoMeleHus 0e3
ydyeTa pacloyiaraéMblX B HEM OOOpYyAOBaHUS U DJJIEMEHTOB CTPOMTENbHBIX
KOHCTPYKIUH (KOJIOHH, (hepM, 3TaKepOK, MOJAMOCTEHN, JIECCTHUYHBIX MapIlel U T. I1.).
Benuunna @ (B %) onpenensercs no hopmyiie

9 — 0% @

VG I

riae Voc - 00beM 000pyI0BaHUS U JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIUH,
HaXOJSIIUXCS B TIOMEIICHHH.
Tabauua 1

3HaYeHUud o
6, % Benunuuna o B 3aBucuMOCTH OT V) ;100 M

100 | 1000 | 10000 | 100000

3
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3 4/ 3 5/4 6/5 716
5-7 5/4 6/5 10/6 15/ 10

15 6/5 10/6 20/10 30/ 20

B Ttabmuue 1 mox ueproil mpuBeneHBbl 3HAYEHUS 0, KOIrZa pa3sMepsl mperpaj (B BHJIE
0o0OpYyZIOBaHUS W  3JEMEHTOB CTPOWUTENBHBIX KOHCTPYKIMI), HAXOAALIMXCS Ha MYyTH
pacrpocTpaHeHMsl IIJIaMEHH, [0 BBICOTE, JUIMHE WM IuupuHe He mpesbiuaoT 0,75 M
(ManmorabapuTHBIE IpErpajbl), a HajJ 4YEpPTOM - KOrJa pa3Mephl Nperpaj, HaxoIAUIMXCs Ha IyTH
pacrpocTpaHeHMs IJIAaMEHHM B IOMELIEHHMH, IO BBICOTE, JUIMHE W IIMPHHE MpeBbIanT 1,5 M
(kpymHOTaOApUTHEIE MTPETPALIBI).

Cas13b MeXaY V, 0m U Vo, B opMysie (3) onpenesnsieTcss COOTHOIIEHUEM

VnOM = Vo.nOM'(l - 0’01 8);

Jns. mpoMexXyTOuHbIX 3HaueHu" V,,,, U O, a Takke NpU HAJIUYUU B
MOMEIIEHUH KaK MajorabapuUTHBIX, TaK M KPYMHOrabapUTHBIX Nperpaj Ha IyTd
pacrpocTpaHeHus IJIAMEHH, BETUYMHA o HAXOAUTCS MHTEPIOJISIITUCH.

K¢ - xoapdunrent, yauTeiBaromuid BIMIHUE POPMBI MOMELIEHUS Ha

MHTEHCUBHOCTb UCTEUECHUS U3 HETO ra3a.

3Hauenns kodddumenta Ky MOTyT ONIPENEIATLCA 0 GOpMyJIIe

Kj=b2 + h212V23, ipu hy<on,
Kp=Db2 + a2 /2V23, upu ap<hy; (6)

TJI€ O, 6n, Ny - COOTBETCTBEHHO AJIMHA, IUPHHA U BHICOTA IIOMEIICHHS,

o0beM KoToporo (0e3 ydera pacroyjiaraéMbIX B HEM OOOpYJIOBaHUS W
AJIEMEHTOB CTPOMUTENBHBIX KOHCTPYKIUH) paBeH V., EciIm okaxercs, d4To
onpenernsiemas o ¢popmysne (6) Bemmunna K>\, To Hy*)HO npunumatrs K¢ = 1; V,,,
- cBOOOJHBIM O0OBEM HOMEIICHUS, M3; AP,,, - IomyckaemMoe B TIOMEIICHUU
M30BITOYHOE J1aBJIeHHE NTpU B3pbIBHOM ropeHuu I'C, kl1a.

Hcnonvzosanue ¢ kauecmee IIK enyxozo ocmeknenus

Pa3meppl OKOHHBIX TEPEIIETOB C TIYXHUM OCTEKIICHHEM, WCIOJIb3yeMBIX TpH
YCTPOWCTBE OCTEKJIICHHSI TIOMEIICHUM B3PHIBOOMACHBIX MPOU3BOJACTB, a TaKKe
KOO PUIUEHTH Yy, ;, XapaKTepusyronye dQPEKTUBHOCTh BCKPBITHS CTEKOJ B DTHX

OKOHHBIX IEPEIUIETaX B 3aBHCUMOCTH OT BHJAa OCTEKJICHHS, TOJIIMHBI CTEKJIA H
JOMYCTUMOTO B TIOMEIICHUH H30BITOYHOTO NaBieHus (4P,,,), IpUBEICHbI B Ta0I. 2.
Tabauua 2
3nauenne kodppuuuenta Y, ; OKOHHLIX OJUHAPHBLIX M ABOHHBIX

MEPEIJIETOB C INIYXHM OCTCKJICHUEM
Pazmepsl APsons Bun ocreknenns
CTEKJIa, MM klla

OnunapHoe JBoitHoE
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TonmuHa cTekiia, MM

3 4 5 3 4 5
1 2 3 4 5 6 7 8
1150x480 3 0,007 - - - -

5 0,158 | 0,013 - - - -

1080x530 3 0021 | - -
5 | 0,264 | 0033|0001 | - - .

1080x700 3 0,115 | 0,009 - -
5 0,636 | 0,175 | 0,02 | 0,081 - -

1680x700 3 0,286 | 0,047 | 0,004 | 0,005 - -

5 0,867 | 0,405 | 0,121 | 0,299 | 0,017 -
1080x1150 3 0,37 | 0,071 | 0,009 | 0,012 -
5 0,906 | 0,502 | 0,172 | 0,407 | 0,035 -

1080x1450 3 0,715 | 0,246 | 0,069 | 0,125 | 0.002 | -
5 0,939 | 0.837 | 0,496 | 0,772 | 0,248 | 0,034

[Ipn paBHBIX pa3Mepax 3aCTEKJICHHBIX IPOEMOB KOHCTPYKTHBHOE PELICHUE
OKOHHOTO TIEperyieTa Ha 3HaYeHHUAX Wy ; HE CKa3bIBACTCH.

JImsl  OKOHHBIX TIEPEIUIETOB C TIYXHM OCTEKJICGHHEM, pa3Mephl KOTOPBIX
OTJINYAIOTCS OT INPUBEAEHHBIX B Tabmuue 2, KodphuumedT Y,.;  MOXKET OIl-
penensaThes HHTepnosnuei mo gpopmyse (7)

wﬂk.f = 2?21 C_jt}r)ﬂk.j! (7)

IJI€ #n - KOJUYECTBO TUMOB (OTIMYAIOLIUXCS MO pa3MepaM OCTEKJICHHBIX
MIPOEMOB B OKOHHOM IEpEIIETe);

¢ j- BOJIsI IUIOIIAU MPOEMOB |-I'0 TUIIA B OKOHHOM IIEpETIIETE;

Yug,; - Kodbdunment P, ;, onpenenseMslii MO JaHHBIM TaOnUIbl 2 B

3aBHCHUMOCTH OT pPa3MepOB 3aCTEKIICHHBIX TPOEMOB -T0 (i-r0) Tuna.

Paszmepbl ¥ TOJNIIMHY CTEKOJ UISI YCTPOMCTBA OCTEKJICHUS TMOMEIIECHUN
B3PBIBOOMIACHBIX MPOM3BOJICTB HEOOXOIMMO BBIOMpATh C TAKUM PACUYETOM, HYTOOBI
nmpu B3pbIBHOM TopeHuu ['C BCKpBIBAJIOCH KaK MOXKHO OOJbIlle CTEKON (T.e. KO-
> GUIHeHT Y,y ; IMEJI BO3MOKHO OOJIBIIYIO BEJIMYUHY), a IIPU JEHCTBUM BETPOBOM
Harpy3KH BEpOSITHOCTh BCKPBITHS 3aCTEKJICHHBIX MTpoeMOoB He npebimana: 0,01 - opu
onuHapHoM octekieHuu u 0,001 - mpu TBOWHOM OCTEKJICHUHU.

Bpawarwwueca IK

[Tpu yctpotictBe Bpamaronuxcs [IK HeoOXoammMo UCIONb30BaTh KPETIEKHBIE
(3amopHbIe) YCTPOMCTBA, KOTOPBIE ObI 0OSCTICUMBAIHA HAJICKHOE U HE3aBUCHUMOE
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BCKPBITHE O3TUX KOHCTPYKIIMH TIPU JIOCTIKCHUM M30BITOYHBIM JIaBJICHUEM B
IIOMEIIEHUY BEIMYUHBL APy, .

Hna Bpamarommxcs 11K, ycranaBnuBaemMbIX B CTEHAaX IOMEIIEHUS, MHU-
HUMabHOE 3HaUYeHue AP, ONPENENsIeTCs C IOMOUIBIO BEIPAKEHHI:

APy, = L klla
APy =-2,50p.5 (-1) (8)

roe op.s (-) - pacueTHas BeTpoBas Harpyska, YyCTaHaBIUBaeMas [
KpEeNeXHbIX (3amopHbIx) ycrpoiictB IIK mo orpumarensHOMy [JaBI€HHIO, BO3HU-
KaloIlIEMy B 30HE pa3pexeHUsl Y OrpaKACHUs TOMEIIEeHUs B MecTe ycTaHoBKH [1K.

IIpu BBIUUCIEHUH (p., (-) ClEAyeT NpUHUMATh Ko duinenT ruaaMuaHoctd K
0 :1,1.

U3 nByx 3Hauenuit AP, , onpenenseMbix 1mo ¢opmynam (8), B KauecTe
pacyeTHOro NpuHUMaeTcs OoJIbLIee.

Ecnn BCKphITHE OTKpBIBAIOLIEHCS CTBOPKM HE MOXKET ObITh 00ECIeueHOo Ipu
NPUHATOM 3HadeHHu AP, , TO CleAyeT CYUTaTh, YTO COOTBETCTBYIOLIUN IIPOEM
OCTEKJIEHHOTO IEpeIieTa UMEET IIIyX0€ OCTEKIICHHUE.

Kosddurment ¥y, ;, XapakTepu3yromuit 3pGpeKTHBHOCTH BCKPBITHS

CTBOPOK, OTpeiesieTcs: o popMyiam:
a) IIpu kpenieHnr CTBOPOK € TOMOIIIBIO BEPTUKAIBHOTO MIapHupa (puc.2a)

‘1‘G'Kw{3.f+bf:]

Unes =—— 9)

Hi

0) Ilpm KkpermieHHMHM CTBOPKH C IIOMOIIBIO BEPXHETO TOPHU30HTAJIBHOTO
mapuupa (puc. 2 0)

40Ky (ag+by) . [1 0,005y ] (10)

Yk =
T Hi dibiAPocyp;
B) [Ipu kpermieHnu CTBOPKHU ¢ TOMOIIBIO HMYKHETO TOPU3OHTAIBHOTO MIApHUPa
(puc. 2 B)

_ 40-Kylaj+by) . [1 0,003y ] (11)

11{; pi =
e [ dibiAPyepp i

rne a; u bi - pa3smepsl cTBOpKH, M; p; - Macca CTBOpKH, Krj APj...; -
M30BITOYHOE JIABJICHHE, NIPU KOTOPOM IIPOMCXOJMT BCKPBITHE CTBOPOK, MMEIOLIMX
pasmeps! ¢; u bi u maccy u; (onpenensiercst o dopmynam (8) mpu AP, = AP, ;

klla); K- k03¢ (uLmeHT, 3Ha4eHNsT KOTOPOTO B 3aBUCUMOCTH OT CKOPOCTH FOpPEHUS,

AP, cn) APoon , @ TaKKe 00bEMa U (HOPMBI IIOMEIICHNUS U CTENCHH 3arPOMOKACHHOCTH
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ero 00OpyI0BaHUEM M DJIEMEHTAMHU CTPOMUTEIbHBIX KOHCTPYKIUH OMPEaSIsSIOTCS 110
JaHHBIM TaOJIHIIBI 3.

Ecimn okaxercst, ato onpenensiemast mo Gopmyrnam (9), (10) u (11) Benmmuuna
Y. >1, TO HY)XHO TIpUHATE Y,;, = 1.

3HaueHus a;j, bi ¥y, - 1151 Hanboee YacTo BCTPEUYAIOUIMXCSI OTKPHIBAIOIIIUXCS
CTBOPOK OKOHHBIX TIEPEIICTOB, IIPUBEICHBI B TabIuUIIE 4.

JlBepH, YycTaHaBIMBAaEcMble B HY)KHOM OTPaKICHHHM ITOMEIICHUH B3pbI-
BOOIIACHBIX IIPOU3BOJICTB, €CJIU MX IOJIOTHA OyIyT OTKPBHIBATHCS HAPYXKY, MOTYT
OBITh MCIOJIB30BaHbI B KadecTBe [1K mpu npuHATHIX 3HAYCHHUSIX AP, .

Omnpenenenre 3HaYCHAN 1,,;, ; JUIS IBepeit mpou3BoauTcs o popmyie (9).

XapakrepHble 3HaYeHus a;, bi U i, Ju1st NBepeii npuBeensl B TabiL. 5.
a) 6) B)

TR

bi
bi
bi

ml—————= B
housdigiguiignl | ai | ) ai L
1 1 1 =
Puc. 2. OTnenabHble IpoeMbl, epeKpbIBaeMble OTKPbIBAIOIIUMHUCS IIAPHHPOM CTBOPKAMM: a
- ¢ DOKOBBIM HAPHUPOM] 0-c BEPXHHUM; B - ¢ HUKHUM IIAPHUPOM

Tabnuua 3
3navenue xodppuuuenton K, 1j1s1 npoemMoB, nepekpbiBaeMbIX
ppamamumucs IK
@) MeOJIeHHO 2opAauUue cmecu

APy, klla
AF,,..,| Vo.no| ©,%
11 M.
klla 2
3,0 50
K, K,
1 0,5 0,25 1 0,5 0,25
1 2 3 4 5 6 7 8 9
1,0 <3 |43,858(21,929(10,964 | 113,240 | 56,620 | 28,310
100
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5-7132,227|16,111| 8,056 | 83,197 | 41,599 | 20,799
9-11{24,670(12,335| 6,168 | 63,690 | 31,849 | 15,924
>15|15,789| 7,894 | 3,947 | 40,767 | 20,383 | 10,192
1000 | <3 [115,39(57,695|28,848| 297,937 | 148,968 | 74,484
S5-7 91373 45,586 | 22,73 | 3235,937| 117,703 | 58,852
9-11|73,85036,925| 18,462| 190,679 | 95,34 47,67
1,0
>15(51,285|25,642|12,821| 132,416 | 66,202 | 33,104
10000| <3 |345,42|172,71|86,355| 891,875 | 445,938 | 222,96 9
5-7 235,87 115:9[,93 59,969 619,358 | 309,679 | 154,83 9
6 8
9-11|134,93|67,465| 33,733 | 348,389 | 174,194 | 87,097
>15 86,(1)%55 43,178(21,589| 222,969 | 111,484 | 55,742
2,0 | 100 | <3| 8.772 | 4,386 | 2,193 | 45,296 | 22,648 | 11,324
5-7| 6,444 | 3,222 | 1,611 | 33,279 | 16,639 8,32
9-11| 4,934 | 2,467 | 1,234 | 25,479 | 12,74 6,37
>15| 3,158 | 1,579 | 0,789 | 16,307 | 8,153 4,077
<3(23,078[11,539| 5,77 | 119,175 | 59,587 | 29,794
1000
5-7118,235| 9,117 | 4,559 | 94,163 | 47,081 | 23,541
9-11{14,770| 7,385 | 3,692 | 76,272 | 38,136 | 19,068
>15110,257| 5,128 | 2,564 | 52,967 | 26,483 | 13,242
10000| <3 |69,084|34,542(17,271| 356,75 | 178,375 | 89,187
5-7 |47,975|23,988|11,994 | 247,743 | 123,872 | 61,936
9-11|26,986 | 13,493| 6,747 | 139,355 | 69,678 | 34,839
>15|17,271| 8,636 | 4,318 | 89,187 | 44,594 | 22,297
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0) HebvICMPO 2opauUe cmecu

1,0 | 100 | <3| 2,982 | 1,491 | 0,746 7,7 3,85 1,925
5-71 2,191 | 1,096 | 0,548 | 5,657 2,829 1,414
9-11| 1,673 | 0,839 | 0,419 | 4,331 2,166 1,083
>15| 1,074 | 0,537 | 0,268 | 2,772 1,386 0,693
1000 | <3 | 7,847 | 3,923 | 1,962 | 20,26 10,13 5,065
5-7| 6,2 3,1 1,55 | 16,008 | 8,004 4,002
9-11| 5,002 | 2,511 | 1,255 | 12,966 | 6,483 3,242
>15| 3,487 | 1,744 | 0,872 | 9,004 4,502 2,251
10000 <3 |23,489|11,744| 5,872 | 60,648 | 30,324 | 15,162
5-7116,312| 8,156 | 4,078 | 42,116 | 21,058 | 10,529
9-11| 9,175 | 4,588 | 2,294 | 23,69 | 11,845 | 5,923
>15]| 5,872 | 2,936 | 1,468 | 15,162 | 7,581 3,79
2,0 | 100 | <3| 0,596 | 0,298 | 0,149 3,08 1,54 0,77
5-710438| 0,219 | 0,11 2,263 1,131 0,566
9-11| 0,336 | 0,168 | 0,084 | 1,733 0,866 0,433
>15| 0,215 | 0,107 | 0,054 | 1,109 0,554 0,277
10000 | <3 | 4,698 | 2,349 | 1,174 | 24,259 | 12,129 | 6,065
5-7| 3,262 | 1,631 | 0,816 | 16,847 | 8,423 4,212
9-11| 1,835| 0,918 | 0,459 | 9,476 4,738 2,369
>15( 1,174 | 0,587 | 0,294 | 6,065 3,032 1,516
8) Obicmpo 2opAauue cmecn,
<3 | 0,07 | 0,035 | 0,018 | 0,181 | 0,091 | 0,045
1,0
5-7 10,052 | 0,026 | 0,013 | 0,133 | 0,067 | 0,033
100
9-11| 0,039 | 0,02 | 0,01 | 0,202 | 0,051 | 0,025
>151 0,025 | 0,013 | 0,006 | 0,065 | 0,033 | 0,016
1000 | <3 | 0,185 | 0,092 | 0,046 | 9,477 | 0,238 | 0,119
5-7 | 0,146 | 0,073 | 0,036 | 0,377 | 0,188 | 0,094
9-11| 0,118 | 0,059 | 0,03 | 0,305 | 0,153 | 0,076
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>15

0,082

0,041

0,021

0,212

0,106

0,053

10000

<3

0,553

0,276

0,138

1,427

0,714

0,357

o-7

0,384

0,192

0,096

0,991

0,495

0,248

9-11

0,216

0,108

0,054

0,557

0,279

0,139

> 15

0,138

0.069

0,035

0,367

0,178

0,089

2,0

100

<3

0,014

0,07

0,004

0,072

0,036

0,018

o-7

0,01

0,05

0,003

0,053

0,027

0,013

9-11

0,08

0,04

0,002

0,041

0,02

0,01

>15

0,05

0,03

0,001

0,026

0,013

0,007

1000

<3

0,037

0,018

0,009

0,191

0,095

0,048

0,029

0,015

0,007

0,151

0,075

0,038

9-11

0,024

0,012

0,006

0,122

0,061

0,031

>15

0,016

0,008

0,004

0,085

0,042

0,021

2,0

10000

<3

0111

0, 055

0,028

0,571

0,285

0,143

S-7

0,077

0,038

0,019

0,396

0,198

0,099

9-11

0, 043

0, 022

0,011

0,223

0,111

0,056

> 15

0,028

0,014

0,007

0,143

0,071

0,036

Tabauya 4

3HaveHue g, Di ¥ |, Ik BpaNIAIOUIUXCH CTBOPOK (MeperuieThl U3 rHyThIX

npo¢uJieii TOHKOJIHUCTOBOM CTAJIM U CTAJbHBIX Npoduiiein)

Tumnosas cepust ["abaputHbIE pa3mepsl, M Macca, g; Kr
dj bi
1165 1110 25,2
1.436.3-16/88 965 1110 21,9
1165 1710 35,6
965 1710 31,0
1165 2310 49,7
965 2310 43,3
1/436/3-21 1126 1655 20
1126 1055 16
1126 1655 16
1126 1055 13
706 1655 13
706 1055 11
526 1655 13
526 1055 10
Tabauua 5
Homenkiatypa asepeii no cepusim 1.436.2 - 18; 1.436.3 -19; 2.435.6
Mapka nBepei Tun nBepu Pasmepbiasepu, cM. | Macca,
ai | KT
Cepus 1.436.2-18
2JICY2x2,1 | JIBymionbHas | 90 | 100 | 62,5
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2J1ICY2x24 | JIBynonbHast | 90 120 77,3
Cepus 1.436.3-19
JIH9-21T OpnHononsHas 90 210 57,6
JAH9-21TJ1 OnHoI0IBHAS 90 210 57,6
JIH9-24T OnHoIoIBHAS 90 240 64,3
JAH19-21-2I" JIBymionbHas 190 210 114
Cepus 2.435.6
TT11; 111 OHOIIOIbHAS 90 240 212
IT12; 11112 OHOIIOIbHAS 90 200 193
I 3; [N 3 | OgHOmobHas 120 240 245
I 4; 11N 4 | JBymonbHas 75 240 150
[MA5; [N S | [JBymonbpHas 80 200 140
I1716; [TIIN6 | JBymoapHas 90 240 172
Cmewarowmuecsa INK

[Tpu ycrpoiictBe cmemaromuxcsa [IK HeoOxonuMo obecrieunBaTh HaJEKHOE U
HE3aBUCUMOE UX BCKPBITUE€ TPU JIOCTHIKEHUH M30BITOYHBIM JABJICHUEM B
NOMEUIEHNU BEMUYUHBI AP, MUHUMAJILHOE 3HAYEHHWE KOTOPOU OIPENENAETCH C
MTOMOILBIO BBIPAKEHU:

a) [ns 11K B BuZie CTEHOBBIX MaHemnen

AP, =2xlla
AP@CK]J:-3 aSQ)p.B(') (13)

06) mns TIK B BuIe OOJNETrYeHHBIX IUIUT, YCTAaHABIMBAEMBIX B TOKPHITUU
MTOMETIICHUS
AP,.,=1,5kl1a

AP@CK]J = (e ’ Go.x. l éolt ' qp.c. (14)

TIe p;(-) - pacueTHas BETpoBask Harpy3Ka, olpeaensieMas Tak e, Kak 1

npu pacyere Bpamaromuxcs IIK; (., - Harpy3ka OT COOCTBEHHOro Beca
MOKPBITUSA, MPUXOASAIIAsics Ha KBajapaTHyro enuHuny tmomanu IIK; Q,, -
JOTIOJIHUTEIIbHAsI Harpy3ka (B pacuere Ha enunuily miomanan 1K), kotopyto HYKHO
npwioxuTh K [IK u3ayTpu nmomemenus (cBepx (., npu q = 0) mas TOro, 4TOOBI
BeI3BaTh oTAcneHue I[IK oT ocrambHONM dYacTH MOKPBITHS;, &,, - KOd(QHUIMEHT,
VYUTHIBAIOIINN CTETIEHh OYMUCTKU TOKPBITHSA TMOMeleHuss oT cHera ¢&,, = 0, mpu
PEryJsipHOM OYMCTKE MOKPBITHS OT cHera; &,, = 0,5 mpu HeperyisipHOM OYHUCTKE
HOKPBITHA OT CHETa; &,y =1, €CIIM OUYUCTKA IOKPBITHA OT CHETa HE IPOU3BOAUTCA); 0,
- pacueTHasi CHEToBasi Harpy3Ka Jyisl TOKPBITHS TTOMEIIEHUS.

Benuuuna Q,, omnpenensercs pacueToM, MUCXOJs U3 MPUHATOM KOHCTPYKIIUU
MOKPBITUA M oOcyliecTBasieMoro kpemienuss k Hemy IIK. Ilpu sToM 1OKHBI
co0JIF01aThCS HEPABEHCTBA:
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npu 2,5 p4(-) - 9e>0
Qo> 2,5 ©0pu(-) - Ges (15)
npu 2,5 @ 5(-) - e <0
Go.-=0

B caydae oTCyTCTBHS HEOOXOIMMBIX JIaHHBIX (HAMpPUMEP, O BIUSHUU CHII
TpPEHUsI, BOJOU3O0JISIIIMIOHHOTO KOBpAa M HEKOTOPHIX APYruUX (haKTOPOB HAa BCKPHITHE
IIK) nnst ompeneneHus BEIWYUHBL (y,. MOXET HCIOJIb30BaThCA JOMOJHUTEIIBHOE
HEPABEHCTBO:

q(),H-Z 05(qc.6. - foq qp.CH) (16)

[Tpu 3TOM, B Ka4eCTBE pacYETHOTO CIICYeT MPUHIUMATh HAUMEHbBIIICE 3HAUCHUEC
Qo.x» YAOBIETBOPSItOIIEE YCiToBUAM (15) u (16).

U3 nByx 3HaueHuit AP, , onpenensemsix no ¢popmynam (13) u (14), B
Ka4eCTBE pacYeTHOTO MPUHUMACTCS OOJIbIIIEE.

OmnpenencHue ., Xapaktepusyioiiee 3Gp(GEeKTUBHOCTh BCKPBITHS CTEHOBBIX
naHesei, onpenesnsiercs mo popmysie

o EUKw{af+ by

wnﬁ.i - (17)

pitaib;

rne a; b, - pa3Mepbl CTEHOBOM MaHENIW, MJ; - Macca CTEHOBOIl IaHemH,
MIPUXOMSIIASCS HA KBAIPATHYIO SAMHHUILY €€ IIOMAIH, KI/M; AP, - KOOPPULUEHT,
3HaYEHHs KOTOPOTO B 3aBUCUMOCTH OT CKOPOCTH TOPEHUS, APgui AP0y , Vo non Ky U
6 onpeaenseTcs 10 JaHHBIM TaoI. 6.

Ecmu okaxeTtcs, uro Beraucisiemas mo ¢opmyne (17) Benmuuuna Y, ; >1, 1O
HY>KHO TIPUHATH Y, ;=1.

Omnpenenenue koddpduimenta y/,,, ag 11K, ycraHaBimuBaembix B MOKPHITUU
B3PBIBOOTIACHBIX TTOMEIICHUM, TPOU3BOAUTCS 1O (hopmyJie

b, = 60Ky (a;+by) [1 B u,ulpf] (18)

pitai-bg APocupi

rae a;,b; - pa3Mepsl CTOPOH KapT, Ha KOTOPBIE MPOIOJIEHBIMU U ITOTIEPEYHBIMU
[IBAMH Pa3pe3aroTcs BOJOW3OJISAIMOHHBIA KOBEP W TETUIOM3OJISINS TTOKPBITHS IS
TOro, 4T00BI oOecreunTh BCKpbiTHE [IK, Mii; Macca BCKPBIBAIOMIETOCS MOKPBITHS,
npuxozsmascs Ha exuHuy mnomam K, kr/m’; AP,y - n36bITOUHOE NaBIeHuE,
P KOTOPOM TIPOUCXOIMT BCKPBITHE JIEMEHTOB TMOKPBITUS, UMEIOMIUX Pa3Mephl  d;
v b; u ynensnyro maccy p. (ompenensercsa no gopmynam (14) npu AP, = AP,
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klla; K, - kooduIueHT, 3HaUYE€HHs KOTOPOIO ONPEACISAIOTCA TaK e, Kak M B

dbopmyie (17).
Ecnu okaxercs, uto ompenensemas no ¢opmyie BeauuuHa Y, > 1, 1O

HYXXHO TpUHATh Y,.;= 1. 3HaueHus q; u D; ompenensrorcs NPUHUMAEMBIMU
U UCXOs
BCKPBIBAIOIIEICS YaCTHU MOKPBITHS 3JaHUS (COOPYKEHUS).

pasMCpaMn  KapT, a BCIIMYHMHA YCTAaHABJIUBACTCA, N3 MacCcChbl

Taonuua 6
3navenus xkodppuuuenTon K, 1ist NPOEMOB, NePeKPbIBaeMbIX

cmemaomumucs I1LK.
@) MeOJIeHHO 20opAauue cmecu

APsp| Vo.nom. 0, APoon, x I1a
kMa| ™ % 3,0 5,0
Ky, Ky,
1 0,5 0,25 1 0,5 0,25
I 2 3 4 5 6 7 8 9
2 100 <3 | 5,848 | 2,924 | 1,462 | 30,197 15,099 |7,549
5-7 1 4,296 | 2,148 | 1,074 | 22,186 11,093 |5,546
9-11| 3,289 | 1,645 | 0,822 | 16,986 8,493 |4,247
>151 2,105 | 1,053 | 0,526 | 10,871 5,436 (2,718
1000 <3 | 5385 | 7,693 | 3,846 | 79,725 39,725 (19,862
5-7 112,156| 6,078 | 3,039 | 62,775 31,388 (15,694
9-11| 9,847 | 4,923 | 2,462 | 50,848 25,424 (12,712
>151 6,838 | 3,419 | 1,709 | 35,311 17,656 |8,828
10000 <3 |46,056|23,028(11,514| 237,833 | 118,917 |59,458
5-7 131,983|15,992| 7,996 | 165,162 | 82,581 |41,290
9-11(17,991| 8,995 | 4,498 | 92,904 46,452 (23,226
>15(11,514| 5,757 | 2,879 | 59,458 29,729 | 14,865
2 100000 <3 |149,59|74,79937,400| 772,521 | 386,260 | 193,130
8
5-7 153,855|26,928 |13,464| 278,108 | 139,054 | 69,527
9-11|23,936|11,968| 5,984 | 123,603 | 61,802 | 30,901
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>1513,464] 6,732 [ 3,366 | 69,527 [ 34,763 | 17,382
100 <3 {10,000 | 0,000 [ 0,000 | 10,192 | 5,096 | 2,548
5-7 10,000 | 0,000 [ 0,000 | 7,488 | 3744 | 1,872
9-11| 0,000 | 0,000 [ 0,000 | 5733 | 2,866 | 1,433
>1510,000 | 0,000 | 0,000 | 3,669 | 1,834 | 0917
1000 <3 | 0,000 | 0,000 | 0,000 | 26,814 | 13,407 | 6,704
5-7 | 0,000 | 0,000 | 0,000 | 21,187 | 10,593 | 5,297
9-11| 0,000 | 0,000 | 0,000 | 17,161 | 8,581 | 4,290
>15[0,000 [ 0,000 | 0,000 | 11,917 | 5959 | 2,979
10000 <3 | 0,000 | 0,000 | 0,000 | 80,269 | 40,134 | 20,067
5-7 | 0,000 | 0,000 | 0,000 | 55742 | 27,871 | 13,936
9-11| 0,000 | 0,000 | 0,000 | 31,355 | 15,677 | 7,839
>15] 0,000 | 0,000 | 0,000 | 20,067 | 10,034 | 5,017
100000 | <3 | 0,000 | 0,000 | 0,000 | 260,726 | 130,363 | 65,465
5-7 | 0,000 | 0,000 | 0,000 | 93,861 | 46,931 | 23,465
9-11| 0,000 | 0,000 | 0,000 | 41,716 | 20,858 | 10,429
>15] 0,000 | 0,000 | 0,000 | 23,465 | 11,733 | 5,866
10000 <3 0,000 | 0,000 [ 0,000 | 80,269 | 40,134 | 20,067
5-7 10,000 | 0,000 | 0,000 | 55742 | 27,871 | 13,936
9-11] 0,000 | 0,000 | 0,000 | 31,355 | 15,677 | 7,839
>15] 0,000 | 0,000 | 0,000 | 20,067 | 10,034 | 5,017
100000 0,000 | 0,000 | 0,000 | 260,726 | 130,363 | 65,181
0,000 | 0,000 | 0,000 | 93,861 | 46,931 | 23,465
0,000 | 0,000 | 0,000 | 41,716 | 20,858 | 10,429
0,000 | 0,000 [ 0,000 | 23,465 | 11,733 | 5,866

0) HebdviCcCmpo 2opawue cmecu
| |<3 0,398 [0,199 0,099 [2,053 |1,027 [0,513 |
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S5-7

0,292

0,146

0,073

1,509

0,754

0,377

9-11

0,224

0,112

0,056

1,155

0,578

0,289

>15

0,143

0,072

0,036

0,739

0,370

0,185

1000

0,523

0,262

5,403

2,701

1,351

S5-7

0,827

0,413

0,207

4,269

2,134

1,067

9-11

0,670

0,335

0,167

3,458

1,729

0,846

>15

0,465

0,232

0,116

2,401

1,201

0,600

10000

<3

3,132

1,566

0,783

16,173

8,086

4,043

5-7

2,175

1,087

0,544

11,231

5,616

2,808

9-11

1,223

0,612

0,306

6,317

3,159

1,579

>15

0,783

0,391

0,196

4,043

2,022

1,011

100000

<3

0,173

5,086

2,543

52,531

26,266

13,133

S5-7

3,662

1,831

0,916

18,911

9,456

4,728

9-11

1,629

0,814

0,407

8,405

4,203

2,101

> 15

0,916

0,458

0,229

4,728

2,346

1,182

100

<3

0,000

0,000

0,000

0,693

0,347

0,173

5-7

0,000

0,000

0,000

0,509

0,255

0,127

9-11

0,000

0,000

0,000

0,390

0,195

0,097

>15

0,000

0,000

0,000

0,249

0,1125

0,062

1000

<3

0,000

0,000

0,000

1,823

0,912

0,456

S-7

0,000

0,000

0,000

1,441

0,720

0,360

9-11

0,000

0,000

0,000

1,167

0,583

0,292

>15

0,000

0,000

0,000

0,810

0,405

0,203

10000

<3

0,000

0,000

0,000

5,458

2,729

1,365

S5-7

0,000

0,000

0,000

3,790

1,895

0,948

9-11

0,000

0,000

0,000

2,132

1,066

0,533

>15

0,000

0,000

0,000

1,365

0,682

0,341

100000

<3

0,000

0,000

0,000

17,729

8,865

4,432
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S5-7

0,000

0,000

0,000

6,383

3,191

1,596

9-11 0,000

0,000

0,000

2,837

1,418

0,709

>15

0,000

0,000

0,000

1,596

0,798

0,399

6)

ovicm

po copiauiue cmecu

2 100

<3

0,009

0,005

0,002

0,048

0,024

0,012

o-7

0,007

0,003

0,002

0,035

0,018

0,009

9-11

0,005

0,003

0,001

0,027

0,014

0,007

> 15

0,003

0,002

0,001

0,017

0,009

0,004

1000

<3

0,025

0,012

0,006

0,127

0,064

0,032

o-7

0,019

0,010

0,005

0,100

0,050

0,025

9-11

0,016

0,008

0,004

0,081

0,041

0,020

> 15

0,011

0,005

0,003

0,056

0,028

0,014

10000

<3

0,074

0,037

0,018

0,381

0,190

0,095

o-7

0,051

0.026

0,013

0,264

0,132

0,066

9-11

0,029

0,014

0,007

0,149

0,074

0,037

>15

0,018

0,009

0,005

0,095

0,048

0,124

10000

<3

0,239

0,120

0,060

1,236

0,618

0,309

o-7

0,086

0,0433

0,022

0,445

0,222

0,111

9-11

0,038

0,019

0,010

0,198

0,099

0,049

> 15

0,022

0,011

0,005

0,111

0,056

0,028

100

<3

0,000

0,000

0,000

0,016

0,008

0,004

S-7

0,000

0,000

0,000

0,012

0,006

0,003

9-11

0,000

0,000

0,000

0,009

0,005

0,002

>15

0,000

0,000

0,000

0,006

0,003

0,001

1000

<3

0,000

0,000

0,000

0,043

0,021

0,011

S-7

0,000

0,000

0,000

0,034

0,017

0,008

9-11

0,000

0,000

0,000

0,027

0,014

0,007

>15

0,000

0,000

0,000

0,019

0,010

0,005

10000

<3

0,000

0,000

0,000

0,128

0,064

0,032

S-7

0,000

0,000

0,000

0,089

0,045

0,022

9-11

0,000

0,000

0,000

0,050

0,025

0,013

> 15

0,000

0,000

0,000

0,032

0,016

0,008

10000

<3

0,000

0,000

0,000

0,417

0,209

0,104

S5-7

0,000

0,000

0,000

0,150

0,075

0,038

9-11

0,000

0,000

0,000

0,067

0,033

0,017

> 15

0,000

0,000

0,000

0,038

0,019

0,009

Ilpumep pacuema

1. TlomemieHne KOMITPECCOPHOIA,

VO.I’!OM
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10000 >,

B HAapy)KHOM OTPaXJIECHUU KOTOPOTO
npenycmarpuBaercs ycrpoictBo [IK, pasmeriaercs B 0OJHOITaXHOM COOpPHOM
KeJIe300€TOHHOM COOpYKE€HUHU. PazMepsl mOMeIleHus o JIMHE, IIUPUHE U BBICOTE
COCTAaBIIAIOT COOTBETCTBEHHO: a, = 42 M, 6 , = 18 m u h, = 13,2 M. O0ObeMm
noMmelleHus 0e3 yuera pacroyiaraeMblXx B HEM OOOpYIOBaHUS W DJIEMEHTOB
CTPOUTENBHBIX KOHCTPYKIIHIA,
MOMEIEHUSI 000PYIOBAaHUEM M 3JIEMEHTAMH CTPOUTENbHBIX KOHCTpyKuuid 6 = 10%.

CreneHp 3arpoMOXKAEHUS




IIpu »stom 40% oOopynoBaHHS W DJIEMEHTOB CTPOMUTEIBHBIX KOHCTPYKIIMH,
HaXOJSIIUXCSI HAa TYTH PAcHpOCTpaHEHUs IUIAMEHH B TIOMEIICHHUH, SIBIISIOTCS
manorabaputHeiMu 1 60% - kpynHOTabapUTHBIME Nperpaaamu, (puc.3).

[Ipu yka3zaHHBIX UCXOJIHBIX JaHHBIX:

CB00OIHBIN 00BEM MOMEIIeHUs coriaacHo (5)

V.o = 1000 - (1 - 0,01 - 10)= 9000 m°;

IInomane cTeH IMoOMeNieHus S ., = 1585M2;

[T0maas TOKPHITHS TOMEIICHUS S = 755M°.

Jlomyckaemoe M30BITOYHOE [ABJIEHWE B IMOMEUICHUU MNpuHuMaercs AP,,,=
3klla.

CTpOHTENbCTBO COOPY)KEHUS TPEIyCMAaTPUBACTCS B TPETHEM CHETOBOM U
BeTpoBOM paiioHe P®. Tun MectHocTH A. B aBapuiiHON cuTyauuu B MOMEUIEHUU
MOET 00pa3oBaThCs pornuiaeHoBo3aymHas ['C.

2. TpeOyemas I1IIOmaab OTKPBITBIX IPOSMOB B HAPYKHOM OTPAXKICHHUH
nomereHus onpezensercs no gopmyie (3). st BBIMUCTICHUS Sy, IO STOH

dbopmyIie MpeaBapuUTEIbHO YCTAaHABINBACM:

a) 3HaueHue korpdummenta K.., xapakrepusyromiero tum ['C, KoTopslii asis
MPOMUIICHOBO3YIIIHOM cMecH (He ObicTporopsiieit I'C) coctasmuser, K. = 2;

0) 1Mo JaHHBIM TaOIUIEI 1 TMoKa3aTenb HHTEeHCHUUKaUU ropeHus a =10,8;

B) o popmyie (6) koappunuent Ky = 0,537.

[Tocne aToro, umes B BUAY, 4TO V,,, = 9000M° u AP,,, =3 klla. mo ¢popmyine (3)
MTOJTY9IHM:

Jns Bapuanta 1 (AP,,, =3 klla) c

o 02-108- 0,537+ 900072

= 290 m?
3%/ "

Jliis BapuanTta 2 (AP,,, =5 klla)

o_ 02-108: 0,537+ 900073

— 2
=5 =225mMm
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Puc. 3. Ilnnan 35aHus B - BUJ 31aHUSI KOMIIPECCOPHOI0 OT/IeJICHHUSI: a - IIaBHbIN (acax; 0 -
3AaHHS MO CTPeJIKe Aj I - monepevyHoe cevyenue 3aanus 1-1

3. Ilpm mcmonp3oBaHMM ISl YCTPOWCTBA TIYXOTO OCTEKJICHUS MTOMEIICHUS
OKOHHBIX IIEPEILIETOB, COOTBETCTBYOMMX pasmepam 1080™ 1450 mm, 3Hauenus U, ;
ompenenstorca mo Tadm.2. Vcmone3ys 3Ty TaOnuily, HaxXoAWM, 4YTO B CiIydae
MPUMEHEHUS CTEKOJ TOMIHUHON 3MM, Y, ;= 0,715 11 oquHAPHOTO OCTEKIICHUS TIPU

AP,,, = 3 xllan ¢, ; =0,125 nns ABOMHOTO OCTEKIICHUS.
Y= 0,939 nns oqunapHoTro ocrexiaeHus npu AP,,, = 3 klla;
Y. ;= 0,772 nns gBoitHOro ocrexyenus npu AP,,, = 5 klla;
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ITocie 3TOr0, NCTIONB3YSI MOTYUCHHBIE 3HAUCHUS Sy, (CM. T 2), TIO (hOpMYyITE
(1) BBIUHCIIICM:

1) Jl1s1 oguiHapHOTO OCTEeKIeHus pu AP, = 3 kI1a;

S, =290/0,715 = 406 M

2) Jlns nBoiiHoro octekiaeHus npu AP,,, = 3 klla;

S, =290/0,125 = 2320 M’

3) lns oquHapHOro octekiacHus npu AP,,,= 5 klla;

Sui = 290 /0,939 = 308 M

4) st qBoitHOTO ocTekieHus npu AP,,,= 5 kxlla;

S =290 /0,772 = 375 M

Kak cnenyer u3 .1, miomanb cteH nomemenus 1585 M>. CnenoBarenbHO, IPU
S,i = 2320 M? OCTEKJICHHE HE MOKET ObITh pa3MeIIeHO B CTEHAaX MoMelleHus. B
OCTaJIbHBIX CIIy4asX TIJIyX0€ OJMHApPHOE OCTEKJIECHHWE OKOHHBIX IIEPEILIETOB, CO
CTEKJIAaMH TOJIIIMHON 3 MM, pa3MeIaeTcsl B CTEHaX MOMEIIESHUs] KOMITPECCOPHOM.

4, Ilpu omnpeneneHur TpeOyeMOM IUIOMIAJM IIPOEMOB, IEPEKPHIBAEMBIX
OTKPBIBAIOIIMMUCS CTBOPKaMHU, pacyeT B 3amac BeJIeTcs Jisi Haubojiee BBICOKO-
pacriostoxkeHHbix [IK. Mcxons u3 h, =13,2 m, npuanmaem, uto BepxHuil psg 1K
HaxXOJWUTCs Ha BeIcOTE Z = 12M.

[To CHulI 2.01.07 - 85, yunutsiBas 1aHHbIE 1.1, IpUHAMAaEM:

- HopMaTuBHOE 3HadeHue BeTpoBoro nasiueHus Wy = 0,38 klla;

- K03 (UIMEHT, YYUTHIBAIONIUNA U3MEHEHHUE BETPOBOTO JABJICHUS HA BBICOTE
12m, K =1,05;

- koa(hdunmeHT mynbcanuu gaBieHus Berpa ff = 0,746;

- a9poIMHAMHUYECKUi K03 dULIUEHT JUTst 30HbBI pa3pexerus C, = - 6;

- K03 GUIIMEHT HAI)KHOCTH TI0 BETPOBO Harpy3ke ¢ = 1,4.

Jns onpeneneHus o, (-) ucronssyercs Gpopmyia

wp.e(—) =W, ¥ K-Co- (1+ K- B)

Nwmes BBuay, uto K, =1,1 (cM. 11.4), monyuum

wp.e(—)=0,38-1,4-1,05-0,6-(1+1,1-0,746) = —0,61 klla

N30bITOYHOE JTaBJICHHE B TOMEIICHHH, IPH KOTOPOM JOJKHBI BCKPBIBATHCS
I1K, onpenensem no popmymnam (8).

Bnauane, nucnons3ys BTOpyro Gopmysy, HaX0IUM

AP,y =2,5-0,61 = 1,525 klla

ITonyuennoe 3nauenue AP, = 1,525 klla Gonbiue 3Hauenus APsckp=1 klla,
ompenensieMoro mo BTopoit u3 ¢hopmyn (8). B cBs3u ¢ 3TUM B KauecTBE pacyeTHOTO
MIPUHUMAEM 3HAYCHHUE

APy = APy, =1,525 klla.

Nwmes B BUny, 4to V, .0, = 10000m>, 0 = 10%, ipu AP,,,= 3 klla no nanHeM
tabma. 3 nus APy, = 1 xIla nHaxonum:

K, =4,588 npu K =0,5;

K, =9,175 npu Ky=1.

Wurepnomupys, HaxoguM, urto npu Ky =0,537, koodpdunuent

K, =4,93.
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ITo nannevM Tadn. 4 npu AP,,,= 3 klla nnsa AP,.,= 2 xIla Haxonum:

K, =0,918 npu K;=0,5;

K, =1,835 mpu K;=1

Wurepnomupys, HaxoauM, uto npu Ky = 0,537 koadpdunuent K, =0,99.

Nmes 3nauenue K, npu AP.,= 1 klla u AP, = 2 xlla, uarepnonupys,
HAaXOIMM, 4TO NIpu AP, = 1,525 klIla koapPunuent K, = 2,86.

Jliis onpenesnenus kodddumrenrta y,,; mpuMeM cTBOpKy a;=1,126 M, b; = 1,655
M u maccoit g = 20 xr. Ilpu KpemiaeHHH CTBOPKHM C TOMOIIBIO BEPXHETO
TOPU30HTANFHOTO mapHupa 1no ¢opmyse (10) Berancnsem:

40-2,86(1,126 + 1,655) 0,005 20
= [1 - 15,3

nei = 20 1,126- 1,655+ 1,525/

[TockonpKy moNydeHHOE 3HaueHUe Y, > 1, HyXHO TpUHATE Y, = 1.
HerpynHo yBuzmeTb, 4TO B paccMaTpuBaeMoM ciydae KoddduumeHnt yi,.; Oymer
paBeH eIWHUIIE HE TOJBKO IS OJMHAPHOTO, HO W JJIA JBOMHOTO OCTCKJICHHS IPHU
J000M PaCIIONIOKEHUH IIIapHUPA.

Vcnone3ys NoayueHHOE 3HAUCHUE Sy, 10 (hopMmyrte (1) Beraucisiem

- npu AP,,,=3xkl]a

S,=290/1 = 290 M

- ipu AP,,, = 5 klla

Sy =225/1 = 225 M

5. Cmemaromuecst [1K BBIMOTHEHBI B BUAEC OOJIETYCHHBIX TUTMT B IOKPBITHH
3manusi. Harpys3ka OT COOCTBEHHOTO Beca IMOKPBITHS, MPUXOAMIASACS HA CIUHUITY
miomanu IIK, cocraBmser (., = 0,7 klla. Bomgow3onsumwoHHBIE KOBEp H
TETUIOU30JIALMS TOKPBITUS Pa3pe3aroTcs Ha KapThl pa3MepoM 7,5X6M.

OmnpeneneHue pacueTHONW BETPOBOM HArpy3ku npousBoAuTcs no dopmye (19)
npu z = 15m. Onpenensisa 3Hauenuss Wo,p;, K, C, u &, mo CHull 2.01.07- 85 u umes B
By, uto K,.= 1,1, moayuum

Ops (-) =0,38 :1,4+1,125+0,7(1 +1,1 + 0,725) = -0,753 xI1a

Omnpenenenre pacueTHON CHErOBOM Harpy3KH MPOU3BOAUTCS 10 hopmyIie

qp.cn = po'é bai

ITpurnmaemoe nmo CHulII 2.01.07 - 85 3nauenue py = 1 kIla, &1

(17151 MOJIOTUX CKATOB MOKPBITUS) U 5 =1,4, momyuum

Open=1:11.4= 1,4 kIla

N30bITOUHOE JaBlieHUE B MOMEIICHUH, MPH KOTOPOM JIOJDKHBI BCKPBIBATHCS
ITK, onpenensem no popmynam (14), (15) u (16).

Buauvase o ¢opmyse (15), umest B BuAy, 4T0 -2,50,,45 (-)-Qce >0,

yCTaHaBJIMBAEM

Qo >2,5+0,753-0,7=1,18 xlla

ITo ¢hopmyne (16) Haxomaum:

-upu é,, =1; 9,,>0,5(0,7 +1 + 1,4) = 1,05 xIla

-mpu &,, =0,5; 95, >0,5(0,7 +0,5+1,4) =0,7 xlla
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-mpu &,, =0; 0,,>0,5(0,7+0+1,4) =0,35 xlla

Vcnonb3yst oTydeHHbIC JaHHbIE, 110 BTOpo u3 ¢hopmyir (14) onpenernsem:

- upu &, =1; AP, =0,7 + 1,18 + 1-1,4 = 3,28 kl]a.

- pu &,, = 0,5; AP, =0,7+1,18 +0,5-1,4 =258 klla

- 1pu &y, = 0; AP, =0,7 +1,18 + 0 -1,4 = 1,88 klIa

Bce mnonyuenssie 3HadeHust AP, Oonbme 3Hauenus AP, = 1,5 klla,
oIpeaesaeMoro neproit us gopmya (14).

B cBasu ¢ atuM a4 onpeneneHus koddGuuueHToB K, HY)KHO NPHHUMATH
3Hauenus AP,., = 1,88 xlIla (&, = 0), AP, = 2,58 kIla (&, = 0,5), APy, =
3,28xI1a(é,, =1).

Ipu AP,.,,, = 2 kl1a, AP,,, = 3 kI1a, K,, = 0,537, V, s, = 10000m° 11 @ =10% 110
tabn. 6 Haxonum K, = 0,637. Ilpu AP, = 3 xlla u AP,,, = 3 klIla, xak caexyer u3
Tabin.6, K, = 0.

Wcnonb3ys 3TU TaHHBIC, TTOTYYHM:

K, =0,713 qsa AP, = 1,88 klla (ImyTeM sKkcTpanosanun);

K, = 0,267 s AP, = 2,58 klla (ImyTeM sKCTpanosanun);

K, =0 mna AP, =3,28 klla (ImyTeM KkCcTpanosuum);

[ToncraBisist B Beipaxkenue (18) 3Hauenue a; = 6 M, 6 i = 7,5 m u ui= 70 Kr/M’, a
TaKXXe COOTBETCTBYIOIIME 3HaueHus K, u AP, , momyuum:

1) npu AP,,, =3xIla u AP,y = AP, = 1,88 kITa
60-:0,713(6 +7,5)( 0,01-707 0115

T T 0.6-7,5 1= 1,88

2) npu APy, =3kIlau AP,y = APy, = 2,58 klla
60-0,267(6+7,5)T 0,01-707

Vs 70-6-7,5 I 2,58 | ! '
3) npu APy, =3kIlau AP,y = APy, = 3,28 klla

| =6{]-0(6+?‘,5][1_{]01 70 _ o
e 70-6-7,5 3,28 '
4) mpu AP, = S5klla w®w APy = APy = 1,88  klla
_=6{]-3,66[6+?,5j[ 0,017 ]—{]591-
e 70-6-7,5 1,88 S

5) 1pu APy, = 5kIla u APy = APy, = 2,58 kI1a

_ 60-2,09(6 +7,5) '1 ~0,01-70 039

e 70-6-7,5 L 2,58 S
6) npu APy, = 5kIlau AP, = AP, = 3,28 kIla

o 60:0,98(6+7,5) '1 ~0,01-70 _ 0198

e 70-6-75 L 3,28 o

ITocae 3TOro, UCHONB3Ys MONYYEHHBIE 3HAUCHUS S, 10 Gopmyre (1)
BBIUUCIISIEM:

1) mpu AP,,, =3kllawu é,, =0

S =290/0,115 = 2522 M

2) nipu AP, = 3xllau &,, =0,5
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Sy =290/0,05 = 5800 M

3) npu AP,,, = 3kllau &,, =1

Suxi =290/0 = o0

4) ipu AP,,, = S5kllau &,, =0

Sy =225/0,591 = 380 M

5) npu AP,,, = 5kllau &,, =0,5

S =225/0,392 = 574 m°

6) mpu AP,,, =5kllawu ¢, =1

Sy =225/0,198 = 1136 v’

Kak cnenyet u3 n. 1, miomaab NOKPBITUS NOMEIECHUS SnOKp =755 M-

CnenoBatenbHO, ISl CHUKEHHUS! M30BITOYHOTO JABJICHUSI B TIOMEILIEHUH J10
AP,,,= 3xIla Heobxoaumo momosHUTENBHO ycTpauBaTh IIK B creHax momerieHusl.
[Ipu AP,,, =5 kIla B citydae OUYMCTKH MOKPBITUS MOMEIIECHUS OT CHEra (PeryJsipHON U
HEperyJsipHoi) TpeOyemasi IUIONIa[b IPOEMOB, MEPEKPHIBAEMBIX O00JIETYeHHBIMU
IJTUTaMU, MOXKET OBITh pa3MeIllleHa B TOKPBITHH.

6. B HapyXHOM OTpa)kJICHHH MOMEIICHUS KOMIIPECCOPHOM YCTAHOBJICHBI JBE
aBynonbHble aBepu Mapku [IJI 6 u Bopora mapkum BP36*36-C.B mokpsituun
noMemieHust umeercst 300 M IIPOEMOB, IEPEKPHIBAEMBIX 00JIETY€HHBIMU TIIIUTAMHU.

CornacHo Tabnuie 5 NPUHUMAIOTCS CICAYIONIUE XapPaAKTEPUCTUKH CTBOPOK
IBYTHOJBHBIX nBepei: 8; = 0,9 M, 6 =2,4 M u u;= 172 xr.

[ToCKOJIBKY JJIs1 OTKPBIBAIOIIUXCSI CTBOPOK OKOHHBIX MEPEIUIETOB IIpu Z =12 M
BennuuHbl AP, = 1,525 klla (cm. 1. 4), ans aBepei U BOPOT, PACIOJIOKECHHBIX B
HIDKHEW 4aCTH CTEHBI, C HEKOTOPBIM 3aI1acOM MOKET ObITh NpuHATO AP, ,=1,5kI]a.

Wcnons3ys nannsle 0. 4 npu AP,,, =3 kIla n AP,,, =1,5 kIla, ycranaBnBaem
4,93+0,99

KWZTZZ,%
[Tocrne atoro no dopmyiie (9) BeraucIIeM

B _ 40 2,96(09+2,4) _ 297
Tﬁ’nm - wﬂ[{ - 1?2 — Ly

CnenoBarenbHo, kKak npu AP,,,= 3 klla, tak u npu AP,,,= 5 klla HyXHO
npuHUMaTh Y, = Y, =1

XapakTepruCTUKH CTBOPOK JIBYITOJIBHBIX BOPOT MPUHUMAIOTCS CIEAYIOIINE: a; -
1,8 M, 6i=3,6 mu u; = 413xkr. I[Ipu AP,,, = 3 kIla o popmyie (9) Beraucisem

_ _ 40- 2,96(1,8+ 3,6) _ 155

wmci - wmc - 413 - 1:

CnenoBartenbHo, Kak nipu AP,,, = 3 klla, Tak u npu AP,,, = 5 klla HyxHO
OpUHUMATh Y, = P, =1

Jlist 0OJIeTYeHHBIX TUTHT, YCTAHABIMBAEMBIX B TIOKPBITUH MTOMEIIECHUS TIPH
PETYISPHONM OYUCTKE OT CHETa, UMEEM:

Yo = W 5 =0,115 ipu AP,,,,, = 3 xIla;

Wi = Y s = 0,991 npu AP,,, = 5 klla;

CormacHo m. 3 TpH WCHOJIB30BAHUM [IJISI TIYXOTO OCTEKJIEHUS CTEKOJ
TOJIIIUHON 3 MM, HMEEM:
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wﬂm = %K 4 =0,639 nns onuHapHoTO OCcTeKICHHS AP, = 3 Klla;
w _ lp =0,173 s nBorHOro ocrekineHusd AP,,, = 3klla;
neki — Ynx4d
w o lﬁJ =0,912 nns omuHapHOTO OCTEeKICHUS AP, = 5 Klla;
e ne 4 =0,664 g nBOMHOIO ocTekieHus AP,,, = Sklla.
F’é&@éﬁaﬁjﬁﬁ(ﬁuanb BCKPBIBAIOIITUXCS TIPOEMOB MOKET OBITh ITPUHSTA
_ _ 2
SnKi - Sm(]— 2 ] U,g ] 2}4 = 4,32 M
JUISL IBEPEU U 1T BOPOT.
Sui=Swi=18 +3,6=648M

[Tnomaas TpoeMOB B MOKPBITHH MOMEIIEHUS S,y = Syis= 300 M2

s onpenenenus TpeOyeMoO II0IMIAIN 3aCTEKJICHHBIX TPOEMOB B CTCHAXITOMEIEHUS (S, =

BOCITOJIb3YEMCsI BBIpXKEHUEM (2).
W3 3TOr0 BBIPAKEHUS CIIEAYET

Iy S, Smcl ) lpnfcl - Sﬂﬁz ' lﬁ’mz - SHKE ' wmca

OTHp

nKk4 — 'l}f)'
nKd
IIpu AP,,,= 3 xlla nonyuum

G _ 290—4,32-1—-6,48-1—300-0,115 _ 2447
med lﬁ’nm wnchp

IIpu APy, = 5 xlla nonyuum
_ 225—432-1—-6,48-1—300-0,591 _ 36,9

L =
" wﬂﬁcl- lpﬂ Hd

Hcrnonb3ys nBe nociaeaane GopmMyIibl, ONpeaesiseM:

Sox s =244.7/ 0,639 = 383 M° B ciiydae yCTpONHCTBA OMMHAPHOTO OCTEKICHHMS
pu AP,,, = 3 xlla;

S o= 2447/ 0,173 = 1414,5 M° B ciydae yCTpOHCTBA ABOIMHOTO OCTEKICHHUS
pu AP,,, = 3 xlla;

S a= 36,9/ 0,912 = 40 M® B cityuae yCTPONCTBA OXHMHAPHOTO OCTEKICHHS IPH
AP,,, =5 Klla;

S.a 36,9/ 0,664 =56 M° B ciiydae yCTpOHCTBA ABOWHOTO OCTEKICHHS IIPH
AP,,, = 5klla;

Heo6xonumMo uMeTh B BUJly, YTO MCIOJIb30BaHHUE JABEpPEH U BOPOT B KAUECTBE
IIK cnenyer mpemycMarpuBaTh TOJBKO B TEX CIy4asX, KOTJA TapaHTUPYETCS HUX
BCKPBITHE MPU HU30BITOYHOM JIaBJICHUM, HE TPEBBIMIAIONIM PACUETHYIO BEIUYUHY
APy, Ilpu wucnonp3oBannu B KadecTBe IIK OOJErdeHHBIX IIUT B IMOKPBITHH
MOMEIICHUST HEOOXOAMMO OOECNEeYUTh HE TOJBKO HAJSKHOE HMX BCKPBITHE TPHU
NpUHATON BennuuHe AP, HO U 00pa3oBaHME MEXIy BCKPBIBAIOIIMMUCA KapTaMu
OTBEPCTH, HEOOXOIUMBIX JIJIi WMCTEUCHHUS Ta3a W3 IOMEMICHHUS TPH B3PHIBHOM
ropeann ['C. Eciam oOpa3oBaHMe TakuxX OTBEPCTUM HE TapaHTUPYETCs, TO BCIO
BCKPBIBAIOIIYIOCA YacTh MOKPBITUS CIEAYET paccMaTpuBaTh Kak OJHY KapTy, 4TO
PE3KO CHIDKACT BEIMYMHY KOd(PUIMeHTa Y, ; . B CBI3M ¢ M3JI0KEHHBIM, TaM, TJIC
3TO BO3MOXKHO, IPEMMYIIECTBEHHO B KadecTBe [IK crneagyeTr mcmolsib30BaTh CTEKIA
OKOH IOMEIIICHUH.
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IpakTHyeckasi padora Ne7
CPEJACTBA UHANBUAYAJBHOU 3AIUTHI PABOTAIOIIINUX

Ieb: NOMyYNUTh MPAKTHUECKUE HABBIKU ONPEICIICHHS BUIOB CPEICTB
uHauBHAYyalbHOU 3amuThl (CU3).

HopmaTtuBHasi jokyMeHTAIUS
I'OCT 12.4.103—83 (BeiOOpKa). Onexia creruanbHas 3ailuTHas,
CpelCcTBa MHIUBHUAYATBHOM 3aUTHI HOT U pyK. Kitaccudukanms.
MexoTtpacieBbie nmpaBuiia odecredeHrs pabOTHUKOB CIICIHAIb- HOM
OJICXKIOM, CIIeINATBLHON O0YBBIO U IPYTUMU CPEICTBAMY WHIUBH- TyaTbHOU 3aIIUTHI
(BBIOOpKA).
I'OCT 12.0.003-2015 (BbiOOpKa). OnacHble U BpeAHbIE TPOU3BO/I-
cTBeHHbIe pakTophl. Knaccuduxarus.
. I'OCT 12.4.034-2017. CpencTBa MHAMBUAYAIBHOW 3alUThI Opra- HOB
neixanus. Knaccudukanuys u MapkupoBka (BEIOOPKA).
VYkazaHHble HOpMATUBHBIE JJOKYMEHTHI TIPUBEJICHBI B 1puil. b.

AJITOPUTM BBINOJHEHHUS PadOThI

1. M3yuutre MeETOAMYECKHE YKa3aHUd K  MpakTH4YecKkol  pabore u
MexoTpacieBbie TMpaBwia oOecnedeHus: paOOTHUKOB CIEHHAIBHOM OJICKIIOH,
CIeMAIbHOM O0YBBIO U APYTUMHU CPEJCTBAMU UHIMBUIYalIb- HON 3aIlUTHI.

2. BeiOepute BapuaHT 3a1anus u3 tabdm. 1.2.

3. [locne wm3yuyenuss merommyeckux ykazanuih u ['OCT 12.4.034- 2001
«CpencTtBa MHAMBUIYATBHOM 3alllUThl OpraHoB nbixaHusa. Kiac- cudukanus u
MapKUPOBKa» (BHIOOPKA) HA MPAKTUKE 3aKPENUTE MO- HUMAHHUE TOHSATUSI «CPEICTBA
WHIMBHAYalbHONW 3amuThl padoraronux (CHU3)». Omnpenenure, Kakue CpelcTBa
WHIAVMBUYabHON 3alIUThl HE- 0O0XOAMMO MPUMEHUTH MJIs 3allUThl PaOOTHUKOB.
Pesynbratel npen- ctaBpTe B Bume Taou. 1.1.

4.Onpenenute OTBETCTBEHHBIX 3a BBIIIOJIHEHHE OJJIEMEHTOB TIPOIEAY- PBHl,
3anmogHuUB Tabn. 1.3 Ha ocHOBaHMM JOKyMeHTa «MeKoTpacieBbie Tpa- BUIIA
oOecrieueHrs pabOTHUKOB CIEIIUATBLHOM OJIEkKIOM, CTICIIMAIbHON 00YBbIO U IPYTUMU
CpelcTBaMH MHAUBUAYATbHOM 3aIUTHD) (BHIOOpPKA).

Tabmura 1.1
HanmenoBanme OmnacHbIC B BpEIHBIC CpencrBa
npodeccun, mepeucHb IIPOU3BOJICTBCHHBIC WHIUBUTyaJIbHON 3alUTHI

000pyI0BaHUs dbakTopsl
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Ilpumep ogpopmnenusn

HaumenoBanue
npodeccuu, rnepeyeHb
000opy1oBaHUs

OnacHble U BpeIHbIE MPOU3BOICTBEHHbIE
(bakTOphI

Cpencrtpa
VHIUBHTYJIbHOM
3aIUTHI

Mautsip CTpOUTENBHBIN
MeTtamnyeckue
[IaTeNn, CKpeOKH,
[IETKH, BETOIIIb,
MBIJIECOC, KOMITPECCOD,
ITaKOKPaCOYHbIE,
OTJIETIOYHbIE MaTe-
pUabl

1. OnacHblie

MPOU3BOICTBEHHBIC
dakTopel, oONamarone  CBOWCTBAMH
(u3nYecKoro BO3JEHCTBUS HA OPraHU3M
YeloBeKa:

1.1. OnacHele u BpPEIHBIC
[IPOU3BOJICTBEHHBIC (DAKTOPHI, CBSI3aHHbBIC
C  UYpe3MEpHbIM  3arpsA3HEHHEM  BO3-
ITYUTHOW CpeJibl B 30HE JbIXaHMUsI

51 BpPEIHBIE

Pecrimparop

1.2. OnacHble U BpeIHbIE
[TPOU3BOJICTBEHHBIC (DAKTOPHI, CBSI3AHHbBIC
C aKyCTHYECKUMU KOJCOAHUSIMU

B IIPOU3BOJICTBEHHOU Cpee U
XapaKTepU3yeMbI€ MOBBIIIICHHBIM
YPOBHEM U JPYTUMH HEOIAronpusTHHIMU
XapaKTePUCTUKAMHU IITyMa

bepyun

1.3. OnacHble u BpeaHbIC
[TPOU3BOJICTBEHHBIE (DAKTOPHI, CBSI3AHHbBIE
C MEXaHMYECKUMU KOJICOAHUSIMU TBEPIbIX
TEJI U UX MOBEPXHOCTEN

U XapaKTepr3yeMble TTOBBIIIEHHBIM
YPOBHEM JIOKAJIbHOW BUOpAIINH

3amuTHEIE
NepyaTKu

2. OnacHbIE U BpEIHbIE
POM3BOCTBEHHBIC (PaKTOPHI,
00J1aaroIe CBOMCTBAMU XUMHUYECKOTO
BO3/ICHCTBUSI HA OPraHu3M padOTarOUIEro
YeIoBeKa

BemiecTa, o6aiaroniue ocTpon
TOKCHYHOCTBIO TIO BO3JICHCTBHUIO Ha
OpraHu3M (S10BUTHIC BEIIECTBA/XUMHUKA-

ThI/XUMUYECKask TPOTYKITHS)

OunpTpyronme
CHU30/
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HaunmenoBanue OnacHble U BpeJIHbIE MPOU3BOICTBEHHbIE CpenctBa
npodeccun, nepeveHs ((hakTopbl MHIUBUTyaJIbHON
000pyI0BaHUs 3aIUThI

3. OnacHble U BpeHbIC -
TPOU3BOJICTBCHHBIC (DAKTOPHI,
00JIa1a10IHEe CBOMICTBAMU
MCUXO(PU3NOTOTHIECKOTO BO3JICHCTBUS Ha
OpraHU3M YeJIOBEKa
3.1.HepBHO-TICHXUYECKHE TTEPETPY3KH,
CBSI3aHHBIC C HAMPSYKEHHOCTHIO
TPYIOBOTO TIpoliecca

3.2JluHaMUYECKUE Harpy3KH, CBSI3aHHBIC
C TMOBTOPEHHUEM CTEPEOTHITHBIX PabOUHNX|

JBIDKCHUM
Tabanma 1.2
BapuaHThbI 1714 BBIIOJIHEHUS 3a/1aHUSA
Ne 3amanue
BapUaHTA

1  [DneKTpOMOHTEp MO PEMOHTY U OOCTYKUBAHUIO JIEKTPOOOOPYI0BAHUS
J1eKTpo0OOPYAOBAHNE, BBICOKOBOJIBTHBIE AJIEKTPUUYECKUE MAILIUHBI U
PIIEKTPOAIIAPATH PA3JIMYHBIX TUIIOB U CUCTEM C HAIIPSIYKEHUEM

no 15 kB, kabenpHbIE CETH, KOHTPOJIBbHO-U3MEPUTEIHHBIM HHCTPYMEHT U
MHCTPYMEHT JUIsl PEMOHTA

2  Mansp cTpOUTENbHBIN
MeTaundeckue maTein, CKpeOKH, MEeTKH, BETOIIb, TTBLIESCOC,
KOMITPECCOP, TAKOKPACOYHBIE, OT/ICTIOYHBIC MaTEpUaIbl

3  (Cnecapb O peMOHTY U 00CTYKUBaHUIO aBTOMOOMIICH
CrnecapHblii HHCTPYMEHT, LUTHU(OBaIbHbIE MAIIUHBI, MAJIbI, PyOaHKH,
[MHEBMATUYECKHE YCTPOMCTBA

4 (CBapiIuK apMaTypHBIX CETOK M KapKacoB
ABTOMaTUYECKUE MHOTOTOYEYHBIE CBAPOYHbBIE MAILIUHBI C TPOTPAMMHBIM
yIpaBJIE€HUEM, HETIOJIBUKHBIE CTOMKHU, CTOJIBI

5  [UexkaHIMK

[THeBMaTHYECKUI MOJIOTOK, COCYBI U anmapaTsl, padoTaronue mo1
nasnenrem o 300 klla (3 atm), mpucnocoOIeHUs U KOHTPOJIBHO-
M3MEPUTEIbHBIC HHCTPYMEHTHI 111 YeKaHKH M PYOKH KPOMOK

6 3Bybopesunx

3yO0ope3HbIe CTAaHKH Pa3IMYHBIX THIIOB M MOJIEJICH; YHUBEPCAILHBIC U
CrieIuaIbHbIC MPUCTIOCOOICHUS; KOHTPOJIBHO-U3MEPUTETHHBIC
WHCTPYMEHTHI U IPUOOPHI; PEXKYITNI HHCTPYMEHT
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[Tponomkenne tadm. 1.2
Ne 3ananue
BapUAHT
a
7 BBIITKOMOHTaKHUK-CBAPIIUK
O60pya0BaHME IS BBHITIOTHEHUS 3JIEKTPO-, Ta30CBAPOYHBIX padoOT
(BCex THUIIOB CTaJbHBIX TPYO), 000pyHOBaHHE JUJISl PE3KU TPYO,
000py0BaHUE JJIs1 CTBIKOBKH TPYO, MOABEMHO-TPAHCIIOPTHOE
000py10BaHUE
8 MaliHUCT KCKaBaTopa
OIHOKOBIIOBBIE HKCKABATOPHI C KOBIIOM €MKOCTBIO cBbIIIe 0,4 M
0 1,25 M°, MexaHHYecKoe, THAPABIMYECKOE H IEKTPHIECKOE
000py- TOBaHUE
9 Crnecapb-cOOPILKK PaJMO3IEKTPOHHOM anmnapaTypsl U IpuOOpoB
V31161 ¥ OJIOKU paInOdJIEKTPOHHOM anmaparypbl U annaparypbl
CPEJCTB CBSI3U, ClIeCapHbI M1 COOPOUHBII HHCTPYMEHT
10 ATmapaTyuK TUAPATAIAN
ATmmapar rupaTanui, XMMUYECKUe peareHThl, KOHTPOJIbHO-
M3MEpHU- TeTbHbIC TPUOOPHI

bJuaank BpInmoJiHeHus 3aganus 1

Ta6muma 1.1
HaumenoBanue npodeccuun,l  OmnacHble 1 Bpeauble  |CpencTBa MHAWBHIYAIbHON
nepeyeHb 000pyI0BaHUS MIPOU3BOJICTBEHHBIE 3aIUTHI
(dakTopsl
Ta6muma 1.3
No r/mDneMeHT poIeayphl OTBETCTBEHHBIN

1 [puobperenune CI13

Opranuzanus Bergaun CIN3

Opranuzanus cepruukannu CU3

Yxon u xpaneaune CI13

Xumunctka/ctupka CU3

Pemont CU3

Samena CHU3

VYuaer Bergaun CU3
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IIpakTuyeckas padora Ne8
MPOBEJEHUE IMMPONU3BOJACTBEHHOI'O KOHTPOJISI HA
PABOYUX MECTAX

Heab: MoayyuTh MpaKTUUECKHE  HABBIKU  pa3pabOTKU  MPOTrpaMMBI
IPOU3BOJICTBEHHOTO KOHTPOJISI HA pabOUYnX MecTax.

HopmaTtuBHasi 1oKkyMeHTalUst

Canurapupie npaswia CII 1.1.1058-01. Opranuzanuss U 1OpOBEICHUE
MIPOU3BOJACTBEHHOIO KOHTPOJIA 32 COOJIIOACHHUEM CaHUTAapHBIX TMPAaBUI U
BBITIOJTHEHHEM CAaHUTAPHO-TIPOTUBOAIUIAEMHUECKUX (MpopMITaKTUYECKUX )
MEPOIPUSATHH.

YKa3aHHBII HOPMATUBHBIN JOKYMEHT IIPUBEIEH B IpuIL. [

AJITOPUTM BBINIOJTHEHHUS PA0OTHI

1. O3HaKOMBTECh C HOPMATUBHOW JOKYMEHTAIIMEW IO OpraHu3alluu U
IIPOBEJICHUIO POU3BOJICTBEHHOT'O KOHTPOJIS.
2. Bri6epute mo tabi. 3.1 BapuaHT BBINOJHEHUS PAOOTHI.
3. 3anonxute Tab. 3.2 175 BIOpaHHOTO paboyero Mecra.
Tabnuua 3.1

BapuanTsl 3a1anuii

Ne 3amanue
BapHUaHT
a

1  [DnekTpoMOHTEp MO PEMOHTY U 0OCIYKMBAHUIO dJIEKTPOOOOPYAOBAHUS
DeKTpOoOOOPYAOBaHKE, BBICOKOBOIBTHBIC ANEKTPUUECKUE MAITHHBI U
HIIEKTPOAIIIapaThl PA3TUYHBIX TUIIOB M CUCTEM C HarpsikeHueM a0 15 kB,
KaOeNbHBIE CETH, KOHTPOJIbHO-U3MEPUTEIBHBIM MHCTPYMEHT U HHCTPYMEHT
U pEMOHTA

2  Mansp CTpouTEeIbHBIN
MeTalMdeckue MmnaTeiiy, CKpeOKH, IIEeTKH, BETOIIIb, IbIIECOC,
KOMITPECCOP, JTAKOKPACOYHBIC, OTJICIIOUHBIC MAaTCPHAIIBI

3  |Cuecapb 1o peMOHTY U 00CTYKUBAaHUIO aBTOMOOMIIEH
CrnecapHblif HHCTPYMEHT, HUTM(OBATIBLHbIE MAIIMHBI, THJIbI, PyOaHKH,
[THEBMAaTUYECKUE YCTPONCTBA

4 |CBapuIMkK apMaTypHBIX CETOK U KapKacoB
ABTOMaTUYECKHUE MHOTOTOYEYHBIE CBAPOYHbBIC MAIIMHBI C TPOTPAMMHBIM
yIpaBJI€HUEM, HETIOIBUKHBIE CTOMKU, CTOJIBI
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5 YexaHmmk

[[HeBMaTHUECKUI MOJIOTOK, COCY/Ibl M anmnaparhl, padoTarouue no
nasiienreM a0 300 kIla (3 atm), npucnocoOaeHrs U KOHTPOJIBHO-
M3MEpPUTENbHBIE HHCTPYMEHTHI JIJIsl YeKaHKH U pyOKH KPOMOK

6 3ybope3uuk

3yO0Ope3HbIe CTaHKH Pa3IMYHbIX TUIIOB U MOJIETIEH; YHUBEPCAIbHbBIE U
CHelMabHBIE TPUCTIOCOOICHNS; KOHTPOJIbHO-U3MEPUTEIIbHBIC
WHCTPYMEHTHI i PUOOPHI; PEKYIIUNA HHCTPYMEHT

7 BBIIIIKOMOHTaKHUK-CBAPIIHUK

O6opyaoBaHue 1Jis BHIIOTHEHHS 3JIEKTPO-, TA30CBAPOYHBIX paboT (Bcex
TUIIOB CTAIBHBIX TPYO), 000pya0BaHUE IS pe3KH TPyO, 000pYy10BaHUE IS
CTBIKOBKH TPYO, MMOABEMHO-TPAHCTIOPTHOE 000pYI0BaHHE

8  |[MamuHHCT SKCKaBaTopa

OIHOKOBIIIOBBIE YKCKABATOPHI C KOBIIIOM €MKOCThIO cBbIlIe 0,4 M 10 1,25
3
M°, MEXaHUYECKOE, THIPABINYECKOE U AJIEKTPUUECKOE 000PYI0BAHUE

9  (Checapb-cOOPIIMK PAAHOAIEKTPOHHOHN anmapaTypsl U TpUOOPOB Y3IIbI U

0JIOKM paMO3JIEKTPOHHOM amnmnapaTyphl U anmapaTrypbl CPeJICTB CBSI3H,
CJIECApHBII U1 COOPOYHBI HHCTPYMEHT

10 |AnmapaTuuk ruApaTauu

AnnapaT rmaparainuu, XUMHYCCKHUEC PCarcHTbl, KOHTPOJIbHO-
N3MCPUTCIIbHEBIC HpH60pBI

Ilpumep 3anonnenus maonuyot
Pa3paboTka nporpammbl MPOU3BOICTBEHHOTO KOHTPOJIS

Haume- | Ilepeuens dakTOophI Ilepu-
HOBaHUE | HCIOJb- OnacHble U BpeJHbIE IPOU3BO/I- 0114~
pabouero | 3yeMoro | HpOM3BOJICTBEHHbIE (DAKTOPHI CTBEHHOTO HOCTb

MecTa obopyno- KOHTPOJIS KOH-
BaHUS TpOJIs
CBapmuk Cpa- |1. OmacHbie U BpeaHbIC TPOU3- 1. Temnepa- |2 pa3a
(pyuHas POUHBIN |BOACTBEHHBIE (PAKTOPHI, CBA3aH-  |Typa BO3JyXa | B IO
yroBast TpaHC- |HbIE C aHOMAJIbHBIMH MUKPO- paboueii 30HBbI
CBapKa) dbopma- |KIMMATHYECKUMU MTapaMeTpamMu
TOp, BO3YIIIHOM CpeJIbl
AIEKTPO- |HA MECTOHAXO0XKICHUU
JTBI paboTaroIero YeaoBeKa
2. BemecTBa, o61amaroniue 2. Bo3nyx 1 pa3
OCTPOM TOKCUYHOCTBIO paboueit B o
10 BO3JEHUCTBUIO HA OPraHU3M 30HBI
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TBCPABIX TCJI

3. OnacHbl€ ¥ BpEIHbIEC MPOU3-
BOJICTBEHHBIE (PAKTOPHI, CB3aHHbIC
C MEXaHUYECKUMU KOJIeOaHUSIMU

U UX TOBEPXHOCTEM M XapakTe-
pU3yEeMBbIE TMOBBILIEHHBIM  YPOB-
HEM U JpYruMU HeOJaronpusT-
HBIMU XapaKTePUCTUKAMHU IIIyMa

3. YpoBeHb 1 pa3
nryma

B I'OJ

N3JIYYCHUCM

4. OnacHbl€ U BPEIHbIE IPOU3-
BOJICTBEHHBIE (DAKTOPBI, CBSI-
3aHHBIE C YIbTPa(UOIETOBBIM

4. Ilo3a
YOU

1 pa3
B Ioj

Bbuaank BLINOJIHEHHUS 3a0aHuA 3

Tabmuma 3.2

Hanmenosa-
Hue paboyero
MecTa

Ilepeuenp wuc-| OnacHble u

MOJIb3yEMOTO BpEIHbBIE MPO-
0o00pynoBaHusl | W3BOJICTBEH-
HbIE (PaKTOPBI

DakTOphI
IIPOU3BOJI-
CTBEHHOTO
KOHTPOJIS

ITepuoanu-
HOCTH KOH-
TpOJIst
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IIpakTuyeckas padora Ne9
PACYET EMKOCTH U IVIOIHAAU MMOJIUTOHA JJISA TBEPAbIX
BbBITOBBIX OTXO/J10B

He.]'[b: MNOJIYUUTHb IIPAKTHYCCKHC HABBIKKM pacdCeTa CMKOCTH MW IIJIOIIAIU
ITOJIMT'OHA.

HopmaTuBHasi 1oOKyMeHTaIlUA
NHCTpyKIIMST 1O MPOEKTUPOBAHUIO, OKCIUTyaTalldd MW PEKYJIbTUBALIMU
MIOJIMTOHOB JIJIs1 TBEPJIbIX OBITOBBIX OTXOJ0B (BBIOOpKA).
YKa3aHHBIM HOPMAaTUBHBIM JOKYMEHT IIPUBENIECH B pwil. J1.

Pacuer npoexTHOit BMecTuMocTH nosiurona TbO

Hcxoonvie oannvle
PacueTHbIil nepro dKCIUTyaTaluu, JIET

T = 20.

VYnenvbHast rogoBass HopMma HakoruieHus ThO mo o0beMy Ha TEpBBIM Tof
AKCIUTyaTalluu, M3 /uen/ron.

V1 =11.

KonuuectBo 00cimy)XKUBaeMoro HaceJeHUs B 1(570):3 8071 roja
ICTUTyaTaluu, 4el.

H1 = 300 000.

KonnuectBo  00Ciy)KMBaeMOro  Hacel€HHss B  NOCIEIHUNA  TOx
AKCIUTyaTaluu, 4el.

H2 =400 000.
BricoTa cknmagupoBanus ThO, m
Hy =40 m.

BmectumocTs mosimrona Et Ha pacdeTHBIM CpPOK omnpenensercs Mo
dbopmyiie

Er=(Y1+V2)-(H1 +H2) - T-K2:4Ky, (1)

rae Y1 u Y2 — ynenbHbie rooBbie HOpMbI HakomieHus ThO no o6beMy Ha 1-it
W TOCIEIHUA TOabl OKCIUTyaTanuu, ™ /den/ron; HI u H2 — xonmdectBO
00CITy’KMBaE€MOT0 MOJIMTOHOM HaceJieHUs Ha |-l U mocIeqHu roabl HKCIUTyaTallH,
yen.; T — pacueTHBIM CpPOK JKCIUTyaTanuu mnosuroHa, Jjiet; K1 — xoadduimenr,
yunThiBaromnii yriotHenne ThO B mponecce sKcIryaTaluy MOJIMTIOHA Ha BECH CPOK
T; K2 — xoaddunment, yuuTsiBarouil 00beM HAPYKHBIX H30JIUPYIONIUX CIOEB
IPYHTOB (MPOMEXYTOYHBIA U OKOHYATEIbHBIN).

3nauenue kodpduurenta Y1 — yaenbHol ronoBoil HopMbl HakorieHuss ThO
110 06beMy Ha MepBbIii OJ1 FKCILTYaTaIHH, M°/ 4el/To.

CoracHo UCXOAHBIM qanubiM, Y = 1,1 m*/uen/ro.
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Paccuuraem ynenbHyI0 ro/10By10 HopMy HakoruieHus: ThO mo o65b- emy Ha
2-i1 ron 3kcrutyatanuu. OHa OmpeseNnseTcsi U3 YCIOBUS €€ €Xe- TOJHOI0 pPocTa
o oobemy Ha 3 % (cpennee 3Hauenue Mo PO — 3-5 %). To ecTh pocT cocTaBisieT
1,03.

Takum 00pa3oM, MMOJYYUTH OTy HOPMY MOXXHO, €CJIIH TEPEMHOXKHUTH
yACIbHYIO TOIOBYIO HOpMy HakormieHuss ThBO mo oOpemMy Ha mepBBIH TOA
SKCIUTyaTalliM, BEJIWYMHY €€ EXErogHOr0 pOoCTa U PacCUYeTHBIA CpPOK
AKCIUTyaTalliH:

v¥.=1,1-1,0320=1,1-1,805=1,99 ky6. m/gen/ron.

Onpenenum 3HaYeHHUS KOA(DPUIIMEHTOB, BXOMAMUX B (GOPMYITY IS
pacueTa MpOEKTHOW BMECTUMOCTH MOJUTOHA.

3nauenue korpduuuenta K1, yuuTsiBaroUIero yiioTHEHHUE B IIpolecce

AKCIUTyaTalluu TMOJIMTOHA, ompenenuM 1o tadmn. 9.2. Jlns maccsl Oyinbaosepa,
paBHoii 14 T, K1 npuHumaem paBHbBIM 4.

3Hadyenue kodPduumenta K2, ydyuTsiBaroniero o0beM H30JIUPYIOMINX
CJIOEB, I 3HAa4Y€HUs BBICOTHI ckiiaaupoBanus ThO, pasuoit 40 m, K2 =1,18.

Taxum 06p330M, BCIIMUMHA HpOGKTHOﬁ BMCCTUMOCTHU IIOJIMT'OHA
TBO ET:

. E =(1,1+1,99) - (250 000 + 350 000) - 20 - 1,18/16 = 2734,65 m°.

Pacuer Tpedyemoii NJI0MIAAM 3eMeJIbHOI0 YYACTKA MOJIUTOHA
[Tnomane yuactka cknanupoBanusi ThO omnpenensiercs no hpopmye
®y ¢ =3-ET :Hpy,
rae 3 — K03 PUIMEHT, YUUTHIBAIOIINI 3aJ10’)KEHNE BHEITHUX OTKOCOB 1:4; Hyy
— BBICOTA TTOJIUTOHA, paBHas 40 M.

[IpoBenem HeOOXOAUMBIE PACUETHI:
Dy ¢ =3-2734650:40=205099 k8. M = 20,5 ra.

TpebOyemast miomaas MOJIMroHa COCTABUT
®=11-Dyc+Dyom (2)rnme 1,1 — koahPpunmeHT,
YYHMTBIBAIOMIMH TI0JIOCY BOKPYT ydacTKa CKIaaupoBanus; @ yop — II0Imanb

Y4YacTKa XO35MCTBEHHOU 30HBI U IUIOIIAJIKU MOWKU KOHTEHHEPOB. B naHHOM
paboTe mpuHUMaeM ux paBHbIMH 1,0.

®=11-20,5+1,0=23,6ra.

Tadmuma 9.1
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I/ICXOI[HBIC JAaHHBIC JJIs1 BBITTIOJTHCHUA PaCUCTOB

No Pacuernsiii cpok | Kon-Bo o6cayx. | [Ipornosupyemoe Bricora
Bapu- | SKCIuryatauuu, T HAaCEJICHUS KOJI-BO OOCIIyK. | CKJIQIuPOBAHUS
aHTa Ha roJ (IpoekT), | HaceneHus, H2 TBO Hm, m

H1
1 20 350 000 450 000 40
2 15 450 000 560 000 50
3 15 500 000 600 000 50

4 20 200 000 350 000 40

5 20 380 000 500 000 30

6 15 900 000 1 000 000 50

7 20 765 000 900 000 40

8 20 830 000 950 000 40

9 20 290 000 400 000 30

10 15 610 000 750 000 50

Tabnuua 9.2 3nauenne kodpdunuenta K1, yautsiBaromero yrmioTHeHHE
B [IPOLIECCE AKCIUTYaTAIMU MOJIUTOHA

Macca [TomHas
OyJNb/I03€pa WK [IPOEKTUpPyeMast K1
KaTka, T BBICOTA
MOJIUTOHA, M
3-6 20...30 3
12-14 Menee 10 3,7
12-14 20...30 4
20-22 50 u Gosee 4,5

3nauenus K1 mpuBeneHsl npu coOmtojeHun mnocyioiHoro ymiotHenus ThO,

ocellaHus B TeueHue He MeHee 5 neT u ioTHoctu ThO B mectax cOopa
pl =200 kr/ky0. m.

Jl1st Bcex BapuaHTOB BBHIOpATh Maccy OyJbao3epa, paBHyto 14 T.

Tabmuma 9.3 3nauenne kodpdurmenta K2, yautsiBaromiero oobem
M30JUPYIONINUX CIOCB

OOmmas
BLICOTA,
M

K2

0,25 (1,5 9,75

1,37 1,27 1,25

12...1|16...4/40...5
5 9 0
1,22 1,2 | 1,18

boree
50

1,16

Ilpumeuanue. Tlpu oOecrnieueHHM pabOT MO MPOMEKYTOYHOM M OKOHYATEITHLHOM
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M30JISIIIMN TIOJTHOCTBIO 32 CYET TPYHTA, pa3padaThIBAEMOTO B OCHOBAHHWH IOJINTOHA,
K2 = 1. B tabnuiie cioi mpomMexKyTouHON U300 npuHsT 0,25 M.

AJITOPUTM BBINIOJIHEHUS PadOTHI

1. M3yunTe HOPMATUBHYIO JOKYMEHTAIIHUIO.

2. BpiOepuTe (moayduTe y MpernogaBatesis) BApUaHT JJIsl BBITIOJHEHHUS paOOThI
(Tabu. 9.1).

O3HaKOMBTECH C MPUMEPOM pacyeTa €eMKOCTH U IUIOMIA M MTOJIUTOHA.
[IpoBenuTe pacyeT eMKOCTH M IIJIOLIAIN MOJUTOHA JJIsi CBOETO BapUaHTa.

B~ w
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IIpakTuyeckas padora Nel0
PETJIAMEHTUPOBAHHAS ITPOLEAYPA
MNMPOU3BOJACTBEHHOI'O KOHTPOJISI HA OITACHBIX
MPOU3BOJACTBEHHBIX OBFBEKTAX

IIe.m): IMOJIYYUTb IIPAKTHYCCKHC HABBIKU IIPOBCACHUA ITPOU3BOACTBCHHOI'O
KOHTPOJIA Ha OIIACHBIX ITPONU3BOACTBCHHBIX 00BEKTaX.

HopmaTuBHbIE JOKYMEHTBI
[TocranoBnenne IlpaBurensctBa Poccuiickont @enepanun ot 10 mapra
1999 1. No 263 «O06 opraHu3aiiuu U OCYIIECTBICHUU MPOU3BOJACTBEHHOTO KOHTPOJIS
3a coOmrofeHueM TpeOOBaHWM TPOMBIIIUICHHONW OE€30MacHOCTH Ha  OMacHOM
MIPOU3BOJICTBEHHOM OOBEKTE).
VYka3aHHbII HOPMATUBHBIN JOKYMEHT NpuBe/eH B npui. XK.

AJITOPUTM BBINOJIHEHHUS MPAKTHYECKOT0 3a1aHUSA
1. [lo3HaKOMBTECH C TEOPETUUECKOM YACTHIO MPAKTUUECKOTO 3aaHHUSI.
2. Odopmure Tab. 6.1.

Tabnuua 6.1 PernamentupoBanHas npoieaypa IPOBEJCHUS
MIPOU3BOJICTBEHHOI'O KOHTPOJISI Ha OMACHBIX TPOU3BOJICTBEHHBIX 00BEKTAX

Ne m/mDeMeHT mporeypsl IPOU3BOICTBEHHOTO CTpyKTypHbIE COCTABIISIIOLINE FJIEMEHTA
KOHTPOJIS IpoLeypbl IPOU3BOICTBEHHOTO
KOHTPOJISI

1 [[lomoxenwue o MMPOU3BOJACTBECHHOM KOHTPOJIC

2 321,[[8.‘{1/1 MMPOU3BOJACTBCHHOI'O KOHTPOJIA

3 Pa6OTHI/IK, OTBETCTBEHHBIN 3a OCYIICCTBJICHHUC
MPONU3BOJACTBCHHOI'O KOHTPOJIA

4 [TpeboBaHus K paOOTHUKY, OTBETCTBEHHOMY 32
OCYIIECTBIICHUE TIPON3BOICTBEHHOTO KOHTPOJIS

5 |O6s3anHOCTH PaOOTHHKA, OTBETCTBEHHOT'O 3
OCYIIIECTBIICHUE MMPOU3BOICTBEHHOTO KOHTPOJIS

6 [IpaBa paboTHHMKA, OTBETCTBEHHOTO 3a
OCYIIECTBICHHE TPOU3BOJICTBEHHOTO KOHTPOJIS

7 |CocraB cBesieHU 00 OpraHu3aIu
[TPOM3BOICTBEHHOT'O KOHTPOJIS

KonnuecTBO CTPYKTYpHBIX COCTaBIISIOIIMX IPOLIECCOB pPErjlaMEHTa pa3HoeE.
[Ipy  BHINONHEHUMM  MPAKTUYECKOTO  3aJaHUsl  HEOOXOAMMO  YKa3blBaTh
COOTBETCTBYIOIIEE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONINX B CTOJIOAX.
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IIpakTuyeckasi padora Ne 11
3AIUTA OT JAEKTPOMATHUTHBIX MOJIEM TPOMBIIIJIEHHON
YACTOTBI

Ieab padoTbi: OCBOUTH METOAMKY pacueTa HaMPsHKEHHOCTH AJIEKTPUYECKOTO
MOJIs1 OT BICOKOBOJIBTHBIX JIMHUH AJIEKTpOINepeaay.

3agaun pabOTHI: U3YUUTh METOJMKY pacueTa HalpsHKEHHOCTH JICKTPUUECKOTO
MOJII MPOMBINUIEHHOW 4YacToThl E, paccuurats E 171 BBICOKOBOJIBTHOM JIMHUH
3JIEKTPONEPENAYN, CPABHUTH C HOPMATHUBHBIM 3HAYECHUEM, CJI€JIaTh BBIBO/IBI.

1 OCHOBHBIE TEOPETUUECKHUE CBEIACHUS

1.1. DnexmpomazcHumuule noJjis, 8030elUcmaue Ha 4elo8eKd

OnexkrpomarautHoe nojie (OMII) sto ocobas popma Marepuu, TOCPEICTBOM
KOTOPOM OCYIIECTBISICTCS B3aUMOJICHCTBUE MEXIY 3apsSKECHHBIMH YaCTHUIIAMM.
[lepemennoe OMII mnpencraBnsger co0OM  COBOKYNMHOCTh ~ MAarHUTHOTO U
AIEKTPUUECKOTO MOJICH. DIEKTPUUECKOE MM0JI€ BOSHUKAET NMPU HAIUYUU HATPSHKCHHUS
Ha TOKOBEAYIIUX YaCTSAX, a MATHUTHOE - MPU IPOXOKIEHUU TOKA IO TUM YaCTsIM.

OO6nacTb  pacrnpocTpaHEHUs dSJCKTPOMATHUTHBIX BOJIH OT HCTOYHHUKA
U3TY4YEHHS YCIOBHO Pa3JIEISIFOT Ha TPU 30HBI: OJIIMKHIO (MMEIOILYIO PaJuyC MEHee
1/6 anuHBI BOHBI), MPOMEKYTOUHYIO U JAIBHIOK (PACION0KEHHYIO HA PAaCCTOSHUHN
Oosiee 1/6 nJIMHBI BOJHBI OT UICTOYHUKA).

B OnmxHell M MpOMEXYTOUHOW 30HAX 3JIEKTPOMArHUTHAs BOJIHA €Ile Ha
chopMUpoBaHa, TOATOMY HWHTEHCUBHOCTH OMII B 3TUX 30HaX OlLIEHUBAETCA
pa3iesibHO HampsiKEHHOCThbIO ajekTpuueckoil E (B/M) u marmutHoit H (A/m)
COCTABIIIFOIIUX MOJIS.

[lepconan, oOCTY>KHMBAIOIINI  BBICOKOBOJBTHBIE DJEKTPOIHEPTETHUECCKUE
YCTaHOBKHU, HaxozAsTcsi B OmmxHel 30He (I < 1/6\) m moaBepraercst BO3EHCTBUIO
AIEKTPOMATHUTHBIX  TIOJIEH, TPUYEM OCHOBHOE BO3JICHCTBHE OKa3bIBacT
AIIEKTPUYECKAsi COCTABJISIONIAS TTOJS.

BosgeiictBue OMII Ha 4denoBeka COCTOMT B CHEAYIOUIEM: B 3JIEKTPHUYECKOM
IIOJIE aTOMBl U MOJIEKYJbI, U3 KOTOPBIX COCTOHUT TEJIO YEJIOBEKA, IOISPU3YIOTCS.
[TongpHbie MOJIEKYJIBI OPUEHTUPYIOTCS MO HAMpaBJICHUIO pacrpocTpaneHus IMII,
NOSIBJIAFOTCS HOHHBIE TOKH.

JnmurenpHoe Bo3aericTBue DMII HU3KOM 4acTOTHI HEOOIBIION HHTEHCUBHOCTHU
MPUBOJUT K PA3JIMUYHBIM HEPBHBIM U CEPJIEYHO-COCYAMCTBIM PaCcCCTPOMCTBAM
(rosoBHOM 00JTH, YTOMIISIEMOCTH, HAPYIIICHUIO CHA, 00JIM B 00JIACTH Cep/Ila U T.I1.).

C YBEIIMYECHUEM HanpsHKEHHOCTH AJIEKTPOMArHUTHOTO TTOJI,
MIPOJIOJDKATEITLHOCTH OOJIyYeHHUSI M 4acTOThI KOJICOaHWI BO3CHCTBHE Ha UYETOBEKa
BO3pacCTaerT.

[Ipu TekyiemM caHUTapHOM KOHTpOJE (HE pexe OAHOr0 pa3a B o), a TaKXkKe B
ciydyae MpUueMKd MCTOYHUKOB DOMII wim M3MeHEeHUs UX KOHCTPYKIMU U PEKUMOB
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paboThl, MPOU3BOIUTCS HW3MEPEHHE IMapaMETPOB DSJIEKTPOMArHUTHOTO TOJS Ha
pabounx Mectax. I3MepeHHbIe 3HaUCHUS CPaBHUBAIOTCS ¢ HopMaTUBHBIMU 110 'OCT
12.1.002-84 /1/ u, ecii OHK HE COOTBETCTBYIOT, TO IPUMEHSIOTCSI MEPHI 3AIUTHI.

1.2 Ucmounuxu IMII npomviuinennou yacmomel, pacdem
HaNpANCeHHOCMU JJIeKMPUYECcK020 NOJisi OM  8blCOKOBONbIMHBIX TUHUL
a71eKmponepeoay u annapamos

Uctounukamu OMII npowmbinieHHo vacTtoThl (50 I'h) sSBISIOTCA JTUHUM
anektponepenad (JIDIT) nanpsxkenrem Boiie 330 kB, BRICOKOBOJIBTHBIE OTKPBITHIE
pacmpenenuTeIbHbIe YCTPOUCTBA (KOMMYTAITMOHHBIC aITapaThl, YCTPOMCTBA 3aIIUATHI
ABTOMATUKH, U3MEPHUTEIbHBIE TPHOOPHI, COCTMHUTENbHBIE IHHBI). OnacHOW 30HOU
Bozaeucteus JIOII 500 kB sBmsgercs mpocTpaHCcTBO Ha pacctossHuu a0 20 M OT
Ommkanmmx mpoBooB, a y JIDIT 750 kB - no 30 m (pucyHok 1).

IS /S
a - JIDII; 6 - TokoBeayIIME YacTH

Pucynok 1 — OnacHsie 30HBI BO3AEHCTBUS AIEKTPUUECKOTO TOJIA
BBICOKOBOJIBTHBIX JIMHUM AJIEKTPONEPEAAY U allIapaTOB

HampsikeHHOCTh ~ DJIEKTPUYECKOTO  MOJs,  CO37aBaeMoro  TpexgaszHoi
BO3AYIIHOM JIMHUEH DBJIEKTPOINepefadyd C TOPU3OHTAIBHBIM  PACTIOJIOKEHUEM
MPOBOAOB (PUCYHOK 1 a), onpenensercs: BhIpaxKeHUEM

U-k
E= , (1)
B,
rin| 1,26
I.rlp.a
rie E - HanpsHKEeHHOCTH DJIEKTPHUYECKOTO IOl HA PACCTOSHHU I OT

ommxkaiimero pooaa JIDI, kB/m;

U - addextuBHOE 3HaueHne (ha3HOTO HANPsHKEeHUS, KB;
K - xodpduinment, yuuTsBaromuii BBICOTY HoOABeca NpoBoAoB H,,,



paccTossHuE MeXKIy (asHbBIMM NpPOBOJaMU B, M paccTosHHE OT IPOBOAOB JIO
uccneayemoit Touku r (k= 0,8...1);

I - KpaTyaiiliee paccTosHUE OT MPOBOJIA IO TOYKH, B KOTOPOH OIpenemseTcCs
HaNPSHKEHHOCTD, M.

By, - paccrosHEE Mexy (a3HBIMU IPOBOJAMU, M;

Ips - YKBUBAJIEHTHBINA pasnyc IPOBOAA, M;

[Ipu pacmerieHHbIX  ¢a3ax, COCTOSIIMX Kakgas H3 N MPOBOOB,
SKBHMBAJICHTHBIN pajdyC IPOBOJA Iy, BBIYUCIAETCS O GOpMyJIE:

n-1
I.np.a - Pn‘\l I'npocp J (2)

rae P - nmonpaBounsiii koadduiment (P =1 nmpun <3, P=1,09 npu n =4);
N - 4UCII0 MPOBOJAOB B (ase;

Ihp - PaIUycC IPOBOAA, M;

Olp - PACCTOSTHAE MEXKy IPOBOJAMH OJHOM (ha3pl (IIar pacIICIICHHUs), M.

Hanpuwmep, npu U = 500 kB, B, = 10 M, 1, = 15 MM Ha paccTosnuu 1=20 m
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MO

E= 500'110 =3,7 xB/m.
20In/ 1,26
0,015

9

Ecnmu pacmennennas ¢asza (3 nmpoBona nuamerpom 10 mm Ha paccrosiuuu 40
CM), TO

2
Iy, =30,01-0,4° =0,117 m; E=5,34 kB/m.

1.3. Hopmuposanue 6030eticmaust 21eKmpuieckux nojeu
NPOMBIULIEHHOU YaACMOmMbl

Kpurepuem 6e3onmacHOCTH [JIsi 4eJIOBEKAa, HAXOMASIIETOCsS B AJIEKTPUYECKOM
nosie (DI1) mpombinuienHoN yactoThl 50 [, mpUHATA HANPSKEHHOCTH 3TOTO IMOJISL.
Hopwmst ycranosnens 'OCT 12.1.002-84 [1].

[IpeobiBanue B D11 Hanps>KeHHOCTHIO 0 5 KB/M BKIIIOUMTENBHO JOMYyCKaeTCs
B T€UEHUE paboOvero JHs.

[Tpu nanpspkerroctu D11 ceime 5 10 20 kB/M BKIIFOUUTENTEHO HOPMUPYETCS
BpeMs TpeObIBaHUs JIOAeH B ayekTpuueckoM mone. [Jomyctumoe  Bpemsi T
BBIYHCIsieTcs mo popmyre [1, c. 1]:
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50
T="-2, 3
0 (3)

rae T - nomyctumoe Bpems ipeObiBanus B D11 pu COOTBETCTBYIONIEM YPOBHE
HaANpPsHDKEHHOCTH, Y,

E - nanpsbxennocts OI1 B koHTponpyemoit 30ue, KB/M.

Hanpumep: E=10kB/mM, T=50/10-2=3 4,

[MIpu nanpsoxennoctu OII cBeime 20 mo 25 kB/M Bpems mnpeObiBaHuUs
nepconana B OII He noywkHa npeBbiath 10 MuH.

[IpenenpHO NOMYCTHMBIA YPOBEHB HAIPSKEHHOCTH BO3AeHCTBYromiero OlI
ycTaHaBiIuBaeTca paBHbIM 25 kB/m. Jlaxxe kpaTkoBpeMeHHoe mpeObiBanue B Ol
HaIpsOKEHHOCThIO Ooznee 25 kB/M 0e3 mpuMeHEHus CpencTB 3auuThl  HE
JOITyCKaeTCs.

JHonyctumoe BpeMsa mnpeObiBanusg B OIl  Moxxer OBITh peamu30BaHO
OJIHOBPEMEHHO WJIM JpOOHO B TeueHue pabouero AHs. B ocrambHOe pabouee Bpems
HanpsbkeHHoCTh D11 He nomkHa npeBbImarh 5 kKB/M.

[Tpu HaxoXAEHUU NEpCOHAIa B TEUEHUE paboyero JHs B 30HaX C Pa3IUYHOU
HanpsbkeHHOCThIo D11 BpeMs npeObIBaHUS BBIYUCIISAETCS 1O (popmyie:

t t t
Ty =8 2-+ 224+ |, (4)
TE] TE2 TEn

rae Ty, - npuBeneHHOE BpeMs, SKBUBAJIEHTHOE 110 OHOJIOrHYeCKOMY 3D (heKTy
npeObiBannio B DI HUKHEN TpaHUIlbl HOPMUPYEMOM HaIPSKEHHOCTH, U;

tgr...tgn - Bpemsi peObIBaHUSI B KOHTPOJHUPYEMBIX 30HAX C HAMPSKEHHOCTHIO
E....E;;

Tg; ...Tg, - momyctumoe BpeMsi npeObiBanusi B DIl mis COOTBETCTBYIONIUX
KOHTPOJUPYEMBIX 30H, Y.

[IpuBeneHHOE BpEMS HE TOJKHO MPEBBIIIATH & Y.
1.4 3awuma om 6030eticmeust 21eKMpuUdecKux noell

JIy1st 3aIUTEI OT AJIEKTPUUECKUX TOJIEH MPOMBIIIIICHHOW 9acTOThI HE0OXO0IMMO
YBEJIMYUTH BBICOTY NojiBeca (ha3HbIX rmpoBoos JIOII.

Jis 3ammThl pabOTAIOMIMX HA OTKPBITHIX pPACIpEeNeTUTENbHBIX YCTPOCTBax
(OPY) u BO3IyHIHBIX JMHUSX 3JEKTporepenaun HampspkenueM 330-750 kB ot
ANEKTPUYECKUX MOJIEH MPOMBIIUIEHHOW 4YacTOThl UCHOJIBb3ytoTCs 3KpaHbl o ['OCT
12.4.154-85 [3]. B 3aBUCUMOCTH OT Ha3HAYEHUS YCTAHOBIICHBI TUIIBI SKPAHUPYIOIIHUX
YCTPOMCTB, yKa3aHHbIX B Tabmauue 1.
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Tabmuma 1 - DOxkpaHupyromme ycTpoilcTBa IS 3alIUTHl pabOTaOMUX Ha
OTKPBITBIX  PACTPENCIUTENbHbIX  YCTPOMCTBAX W BO3AYIIHBIX  JIMHUSIX
anekTponepenaun HanpsbxkenueMm 330 - 750 kB

O6o03Hauenue | 3oHa Cxembl, OCHOBHBIE TTApaAMETPhI
HKPaHUPOBAHUS

OM PaGoune wmecta y

OKpaH BBIKJIFOYATENS. M

MEXKSYEUKOB | BBIKJIKOYATEIIS-

19171 OTKJIFOYaTEJIs

OP Paboune mecra y | 4.2 H:p.pi, 1 - TOpTAm;

DOKpaH HaBec | IPUBOJIOB ) 2= "2 - npusox IIPH;

y pa3beAMHUTENEH 30 3 - npueox IIH;

pa3zpeaunuTen | tuna  PHJI3-330, 4 > 500 mn 4 - pama

s PH/13-500

C)i| VyacTku 2_MT 1 - KOHCTDYKLMA:;

DkpaH-HaBeC | MapiipyTa o0xoaa p Wil ‘ 2 - KaHarT;

HaJ IEIIEXO0I. m?‘\‘ -1 H = 2,8 - 3 M,

AOPOKKaMHU Ai.,g——_——:_‘_ E=2M

OK Paboune wmecta y 2 FmN 3 1 - cTOlKA;

DKpaHn- IIPUBOJIOB m| =i 2 - NpuBOL;

KO3BIPEK y | OTAEIBHO CTOSIIIUX B>160im3 - pemerka;

mKkados mKados L L2A600mmy 5 o 5 5
Pa3IUYHOTO ’ ’
Ha3HAYCHUS

oIl Paboune MECTa, 1 - azasemn. 1p.

OKpaH HaxOJSIIUECS BHE 2 - pama;

MEPEHOCHON | 30HBI NENUCTBUS 3 - gamen. GOK.

(Oe3 HKPAHOB 4 - HaBec rop.

nojbeMa)

2C To Ke, 11pn {,./ﬂ[-g] 1 - BKpPaH OCH.;

OKpaH 00CITy>KMBaHUU N 2 - aKkpad 1Om.;

ChEMHBIM Jis | 000pY/IOBaHUS  C 3 - orpena;

JIIOJIEK MPUMEHEHUEM 4 - IOIBKA

MOABEMH. MOABEMHUKOB

OKpaH BBINOJHAKOTCA B BUJE CTAJIBHBIX KAHATOB, METAIUIMYECKUX PEIIETOK
WIIA CETOK, 3aKPEIUIEHHBIX HA paMe M3 YrOJIKOBOM CTanu. Jluamerp KaHAToOB M
NPYTKOB JOJDKEH ObITh HE MeHee 6 MM, pacCTOSIHHE MEX]y KaHaTamMH JOJIKHO
cocTaBisATh 500 MM, SUEHKHN CETKU IKPAHOB JIOJKHBI ObITH HE O0Jee 50x50 mm.
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DKpaHbl JTOJDKHBI OBITh 3a3€MJICHBI ITyTEM MPUCOCIUHEHUS K 3a3eMIISIONIEMY
YCTPONCTBY WJIH 3a3€MJIEHHOMY OOBEKTY.

B kayecTBe WMHIMBUAYAJIBHBIX CpPEACTB  3alllUTBl OT  BO3ICHCTBUS
ANEKTPUYECKUX TMOJIEd MPOMBIIUIEHHON YacTOThl OTKPBITBIX PACHPENEIUTEIIBHBIX
ycrpoiictB  (OPY) u BO3AYyMIHBIX JMHUN 3JEKTporepeayd MPUMEHSIOTCA
UHAUBUIYaJIbHbIE JSKpaHUPYIOIIME KOMIUIEKTHl Omn-1, 2n-2, 2n-3 u On-4
(crieroaierxia, Crero0yBb, CPeICTBA 3alIUTHI PYK, jniia) mo [OCT 12.4.172-87 [4].

1.5 IIpumepsl pacueroB

1.5.1. IIpumep. Onpenenutb Kakoe BpeMsi B CMEHY JOIYCKAETCS HaXOIHUThCS
MepcoHaay B 30HE BO3JECUCTBUA djekTpuueckoro mnoss (OII) 0e3 mpumeHeHuUs
cpeactB  3ammThl.  Mctounukom DIl sgBAseTcs  BBICOKOBOJIBTHAS — JIMHUSA
anekTponepenaun HampspkeHnemM 500 kB wactoror 50 I'n. Jlunua wumeer
TOPHU30HTAJILHOE PACIIOJIOKEHHUE IIPOBOJIOB C PACCTOSHUEM MEXAY HUMHU By, =10,5 m;
(as3sl — pacHieIUIeHHbIE, cocTosImue U3 Tpex npoogoB ACO-500 paxuycoM r , =
15,1 MM ¢ marom pacierienus o, = 40 cu.

Beicora moxaseca mpoBonoB Ha omopax Hy, = 22 M, rabGaput imHMH
(maumenbliee pacctosaue A0 3emin) Hy, = 8,65 M. Ha paccrosaun 10 M (o npsimoit
JMHUK) OT Oyrkaiiiiero u3 npoBo1oB JIDIT HeoOXoAMMO BEIIOJIHUTE padoTYy.

Pelienrie mpoBOJUTCS B CIEAYIOIIEM MOPSIIKE.

[To dopmynam (2) u (1) BBUHCIAIOTCS AKBUBAJICHTHBIM paguyc MpoOBOJA
p> W HAIOPSKEHHOCTh dJeKTpudueckoro moias E Ha paccrosaumm 10 M or
ommkaiimero mposoja JIDIT:

fpo = PRt ot =1.30,0151-0,4% = 0,134 w,

E = U'kB = 500'1105 =10,9 kB/m.
| 10-1n| 1,26
rin 1,26rrIpa 0.134

Tak Kak HampsHDKEHHOCTh 3JIeKTpuyeckoro mojsi cocrasiser 10,9 kB/M, To
JOMyCTUMOE BpeMs MpeObIBaHMS TIepcoHaa onpeaensercs no dopmyne (3):
50 50

T="-2=""1-2=26q,
E 10,9

TO €CTh paboTa nepcoHaa 0e3 cpeACTB 3aluThl Ha paccTostHuu 10 M ot JIDII-
500 ngosxHa MPOBOAUTHCS HE OoJiee 2 4acoB 35 MUHYT.

1.5.2. Ilpumep. Ilepconan, oOCIyXKUBarOUUNA BBICOKOBOJIbTHBIE YCTAaHOBKH
MPOMBIIIJIEHHON YacTOTHI, B TEYEHUE paboyvero JHS HAXOAUTCS B 30HAX C Pa3IUYHOM

HanpsHKEHHOCTBIO JICKTPUYECKOTO I1OJIS:
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0,2uampu E ; =18 kB/m, 0,5 u ipu E; = 10 kB/m,

3.5unpu E 3=6 xB/Mmu 2,8 unpu E; =4 xkB/m.

OnpenenuTh, MOXKHO JIM BBHITIOJHATH 3TH PabOTHl MEpcoHAIoM 0€3 CpeCcTB
3aInuThI?

Perienrie mpoBo M B CJIEAYIOIIEM TOPSIIKE.

[To popmyre (3) BeIUUCsIEM AOIMYCTUMOE BpeMsl TIpeObIBAaHUS JIIOJIed B 30HAX
C HANPsHKEHHOCTHIO Ei...Ey!

=059 5 _pg 4
E, 18

a”HaJIOTUYHO Tgy, =3 49, Tgs = 6,3 4.

Bpemsa naxoxzaenus B 30He, rae E 4 = 4 xB/M He paccunMThIiBaeTcs, TakK Kak
JIOIYCKAeTCsl B OCTaJIbHOE pabodee BpeMsl HANPsHKEHHOCTD AJIEKTPUYECKOTO OIS HE
0oxee 5 kB/m.

[Io ¢opmyne (4) BbUKCHSETCS TNPUBEICHHOE BpEMs, 3KBHUBAJICHTHOE
npeodbIBanmIO JroAek B D11 HanpsxeHHOCThIO 5 KB/M:

t t t 2
T,, =8 e, te2 | tes | g 0, +O,5+3,5

=7,8 u.
Te, Ty Tgs 08 3 63

IIpuBenennoe Bpems T, MeHbIIE 8 4, IMOITOMY MEPCOHAIY JIOIYCKAETCs
BBITIOJTHEHUE PAa00THI O€3 CPEJICTB 3aIUTHI.

2. 3aganue Ha paboTty

3agaua 1. [Ipu oOciy>XMBaHUU paclpeeTUTEeIbHON CTaHIIUU HaMpPSIKEHUEM
500 kB 00CITyKUBAIOITUNA MepCcoHa MOJBEPraeTcs BO3/EHUCTBUIO
AJIEKTPOMArHUTHOTO TIOJS MPOMBINUICHHON YacTOThl. 3HAYEHUS HANPSKEHHOCTH
OMII B 30onax A, b u B (coorBerctBenno E, , Ey u Ep) npuBeaensr Tabnmme 2.
Bpemst HaxoXaeHus JII0IeH B 3THX 30HaX ta, Iy U tg Tak)Ke MpUBENCHBI B TaOIUIlE 2.
TpeOyeTcst paccuuTarh TOMYyCTUMOE BpeMsl HAXOXACHUS JIOACH B ATUX 30HaX ( T,
Tg, Tg), onpeaenuTs BO3MOKHOCTb  BBIIIOJHEHUS  OJHHUM  YEJIOBEKOM
MOCJIEIOBATEILHO HECKOJBKHX PaboT B 30HaX A, b u B B Teuenue BpemMeHHU ty, ty u
tB-
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Tabnuna 2 — 3HaueHHs HANMPSHYKEHHOCTH AIIEKTPUUECKOTO MOoJis B 30HaxX A, b u
B u Bpems HaxokeHUs JII0Ied B ATUX 30HaX

HaumenoBanu Bapuant
e 1 2 3 4 3) 6 7 8 9 0
I1apaMeTPOB
Ea, kB/M 1 2 3 4 3) 6 7 8 9 | 10
Es xB/m 05 1 1 2 2 3 3 4 4 3)
Eg kB/m 25 | 22 | 20 {151 5 |10 | 15 | 20 | 22 | 25
ta, 4 0511 (15| 2 |25 3 (25| 2 |15 1
tg, 4 2 3 4 1 1 2 3 1 1 2
tg, 4 011020305 1 2 1 105]01(0,2

3agaya 2. Onpenenuth HaAIPsSH>KEHHOCTh AJIEKTPUYECKOTO MOJISI OT BHICOKOBOJIbTHOM
JIMHUU DJJIEKTPONEPENAYd W CPABHUTh C HOPMATHBHBIM 3HAYCHUEM.
Cnenatb BbIBOA. McxonHbIe MaHHBIC JJIA pacueTa MPUBEACHBI B TaOIuUIE

3.
Paccrostan
Paccrosinue Paccrosinue
e oT
Howmep daznoe MEXKITY Pagnyc MEKITY .
BapuaH | HampsbkeH | (a3HbIMH | MPOBOJA | IPOBOJAMMU poBoOZa
Ta ve U, kB | mpoBomamu M, M | OJHOM (pa3bl A0
YyeJI0BeKa
r,m Oy, M
r, M
1 500 10 12 0,4 10
2 330 6 6 0,2 8
3 750 12 16 0,5 15
4 500 8 14 0,3 12
5 330 6 8 0,3 10
6 750 15 16 0,6 10
7 500 10 10 0,3 8
8 500 12 12 0,5 6
9 750 16 12 0,5 13
0 330 8 8 0,2 5

3. Tlopsimox BeIMOTHEHUS PAOOTHI

3.1

METOJIMKE pacueTa dJiekTpruieckoro mois (I11).
3.2 Pemmwrts 3anaum 1 u 2.

3.3. PaccuuraTtp 3HaueHune HampsKeHHOCTH DIl OT BBICOKOBOJIBTHOW JIMHUU

DIIEKTPOTIEpEaayn.
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4. OdopmieHue oT4yeTa

OTt4eT JOJKEH COepKaTh: Ha3BaHHE, 11E]db PA0O0ThHI, pacyeT HANPsHKEHHOCTU
anekTpuueckoro noss (3agaun 1 u 2), BeIBOABL. Bo Bcex (popmynax JOJKHBI OBITH
PacKpBITHl 0003HAUEHHUS MTapaMeTPoB (T.€. TJE....) U YKa3aHbl €IMHUIIBI U3MEPEHU.

5. KoHTpoJibHBIE BOMPOCHI

5.1. Kakoe BpemHoe BO3IEHCTBHME OKAa3bIBAET HA OPraHU3M YEJIOBEKa
ANEKTPUYECKOE TI0JI€ BBICOKOBOJIBTHBIX JIMHUM JJIEKTPONEPENAdY U OTKPBITBIX
pactpenenuTenbHbix ycTpocTB? Ilpu kakoit HampsbkenHoctu Il nmomyckaercst
npeObIBAHKE JIOJIEH B TeUeHHE padouero nHA? YeMy paBeH NpeeabHO JTO0IyCTUMBINA
ypoBeHnb E , mpu koTtopom mnpeObiBaHuE JrOJeld O€3 CpeACTB  3allUThl HE
JOIYCKaeTCs?

5.2. Kaxk ompenenserca mo ['OCT 12.1.002-84 Bpemsi mnpeObIBaHHS B
AIEKTPUUECKOM I0JI€ HAMPSHKEHHOCTHIO OT 5 710 20 kB/M?

5.3. Ilo xakoii ¢opMylle MOXXHO NPOBEPUTh BO3MOXHOCTb HaXOXKICHUS
IEPCOHAJa B 30HAX C pa3IMYHOM HAIPSHKEHHOCTBIO DJIEKTPUYECKOIO  IOJIA
BBICOKOBOJIbTHOTO 000pY10BaHUSs?

54. B KakoM HOpPMaTUBHOM JOKYMEHTE JaHbl 3HAYECHMS JOIYCTUMBIX
YPOBHEW HAIIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJISL IPOMBIIITIEHHOW YaCTOTHI?

5.5. Kakue Bunpl skpanoB 1o I'OCT 12.4.154-85 n uHAMBHAyanbHBIX CPENCTB
3ammThl 10 ['OCT 12.4.172-87 npuMeHSOTCS U1l 3aIIUATHI OT JJIEKTPUUYECKUX MOJIEN
MPOMBIIIIJIEHHOW YaCTOTHI?

5.6 B kakmx ciaydagX M KaK YacTO JOJDKHO IIPOBOJMTBCS HU3MEPEHUE
HanpsbkeHHocTH DMIT Ha pabounx mecrax?

Crucoxk nurepaTypsl

1. TOCT 12.1.002-84. CCBT. OneKkTpOMarHWTHbIE NOJISI IPOMBILLICHHON
yacToThl. JlomycTUMbIE YpPOBHM HAINpSYKEHHOCTH W TpeOOBaHUSA K MPOBEICHUIO
KOHTPOJIS HAa pab0YMX MECTax.

2. TOCT 12.4.154-85. CCBT. VYcrpoicTBa 3KpaHUPYIOIIME ISl 3aLIUTBI OT
AIIEKTPUYECKUX MOJIEH MPOMBIIIEHHON YacToThl. OO1IMe TeXHUUYeCKe TpeOOBaHMUs,
OCHOBHBIE [TAPaMETPHI U PA3MEPBI.

3. TOCT 12.4.172-87. CCBT. KoMmIeKT MHAMBUAYAJIbHBIN 3KpaHUPYIOLIUN
VIS 3al0UThl  OT DJEKTPUYECKHX TOJed MpOMBIIIICHHOW dYacToThl. OOrume
TEXHUYECKUE TPEOOBAHUS U METOIbI KOHTPOJIS.

4. Nonun I1.A. OCHOBBI TEXHUKH O€30MAaCHOCTU B 3JIEKTPOYCTaHOBKaX. Yueo.
nocobue A By30B.- M.: Dueprus, 1979.- 408 c.
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IIpakTuyeckast padora Nel2
OIIEHKA YPOBHEU IIIYMA B IOMEIIIEHUAX.
PACYET CPEJACTB 3AIIMUTHI OT IITYMA.

Hean padoTbi: BbIpaOOTaTh 3HAHHUS y CTYJIEHTOB IO OILICHKE IIYMOBOIO
pekrMa B TOMEIIEHUSIX, BEIOOPY U pacyeTy CpeJICTB 3alIUTY OT LIyMa

1. OCHOBHBIE TEOPETUUYECKUE CBEIICHUS

YpoBHHU mymMa B MOMEMICHUSIX ~ 00YCIIOBJICHBI aKyCTUYECKUMHU
XapakTepUCTUKAMH HCTOYHUKOB IIIyMa, HMX KOJUYECTBOM U Pa3MEIICHUEM,
AKyCTUYECKMMH CBOWCTBAMU ITOMEIICHUN.

OCHOBHBIMH XapaKTEPUCTUKAMH, HCIIOJIB3YEeMbIMH B TMPaKTUKE OOpHOBI ¢
[IyMaMHU, SIBJISIFOTCSI:

JUIi UCTOYHMKOB IITyMa — YPOBHM 3BYKOBOM MomHocTH, Lp, 1nb, Ha
CpPEIHET€OMETPUUYECKUX YacTOTaX OKTaBHBIX mojoc 63, 125, 250, 500, 1000, 2000,
4000, 8000 I'm.

P
Lo =10l — |,
i g[PoJ

raie P — 3BykoBas MOIIHOCTh MCTOYHHMKa, BT; Py — moporoBasi 3ByKoBas
MOIIIHOCTbh, paBHAsA 107 Br;

JUISl pacUETHBIX TOYEK — YPOBHU 3BYKOBOrO naBieHus, Lp, Ab, Ha Tex xe
CPEAHEr€OMETPUUECKUX YaCTOTaX

p
Lp =20Ig| — |,
i [po}

r7e P — 3ByKOBOE JaBjieHue Ha paboueM mecte, [1a; pg — mopororoe 3ByKOBOE
JaBJICHUE, PAaBHOE 2107, IMa.

OneHka 3BYKOBOTO peXHMMa TMOMEIIEHUS MPOBOJUTCS Ha OCHOBE PacueToOB
0’KMIA€MbIX YPOBHEW 3BYKOBOT'O JIaBJICHUSI B PACUETHBIX TOUKAX M CPABHEHUS HUX C
JOMYCTUMBIMU TI0 HOpMaM 3HA4YeHUsM. B KaduecTBe Mep MO CHIKEHUIO IIyMa B
MOMEIICHUSIX MOTYT OBITH MPEAYCMOTPEHBI aKyCTUYECKHE CPEACTBA, BKIIOUAIOIINE
3BYKOTIOTJIOMIAIONIME  OOJMIIOBKA  OTPaXJArONIMX  KOHCTPYKIIMH  37aHUM,
3BYKOM30JIUPYIOLIUE KOHCTPYKIIMHU (3BYKOMBOJUPYIOIIHE OTpaXKJIeHUs,
3BYKOHM30JIUPYIOIINE KOKYXHU, KAOUHBI U JP.)

B Hactosimieit pabore cTyaeHTaM NpeasiaraeTcsi BBIMOJHUTH aKyCTHUECKUU
pacuer:

OXKMJAa€MbIX YPOBHEM 3BYKOBOI'O JIaBJICHUS B PacCUETHOW TOYKE
OMEIIEHUS,
3BYKOM3OJIUPYIOIIETO OTPaXKACHUS, 3BYKOIOTJIONIAIOIIECH OOIUIIOBKHY.

2. 3ananue kK pabote

Jlano. B pabodem momenieHnn JIuHONM A M, mmpuHoii B M, u BeIicoTOM H M
pasmeniensl uctounukn myma — HWII;, Ull,..., W, ¢ ypoBHAMH 3ByKOBOU
MourHocTu Ly, Ly,..., Ly (puc. 1). UcTtounnk myma WIIl; ¢ 3akimoueH B kKoxyx. B
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KOHIIE I1€Xa HaXOJUTCS TIOMEIIEHNE BCIOMOTATEIbHBIX CIY’KO, KOTOpOE OTAEIEHO OT
. 2

OCHOBHOTI'O II€Xa MEePEeropoAKOi ¢ ABEphI0 IUIoUaaAblo S;;=2,5 mM°. PacueTHas Touka

HAXOJIUTCS Ha PACCTOSHUU I OT UICTOYHHKOB IITyMa.

C A
Puc. 1. Cxema pacnosoxeHus

2 obopynoBanuss — MUII Ha
u: [v3
22 YYaCTKE M PACUETHOW TOYKHU -
o5 PT.
=8
2 B
S =
Q
M

PACCYUTATH:

1. YpoBHH 3BYKOBOI'O HABJIEHHS B pacyeTHOM Touyke — PT, cpaBHUTH C

JIOITYCTUMBIMU TI0O HOpPMaM, OIPEJCIUTh TpeOyeMoe CHIKEHHE IymMa Ha pabouymnx
Mecrax. PacdeTsl mpoBOAUTE B COOTBETCTBUU C II. 3.1.

2. 3BYKOM3OJUPYIOIIYI0 CHOCOOHOCTh TMEPEropoJKM W JABEPU B HEW,
noao0parb Marepuan g NEperopogku W JBepu. Pacuerbl NpOU3BOIUTH C
COOTBETCTBMH C 1I. 3.2.

3. 3BYKOM3OJUPYIOIIYI0 CHOCOOHOCTh KOXyXa s wuctounuka MWIII;.
HcTo4yHMK 1TyMa YCTaHOBJICH Ha TIOJY, pa3Mepsl ero B a miane — (& X b) m, BeicoTa —
h M. [TomoOparh mMatepuan /s KOXKyxa. PacueTsl MPOBOAUTH B COOTBETCTBUH C II.
3.3.

4, CHuXeHue 1IyMa Ipy YCTaHOBKE HA yYaCTKE 11€Xa 3BYKOIMOTJIONIAOIIEH
00sM1I0BKU. PacdeTsl MpOBOAUTL B COOTBETCTBUU C I1. 3.4.

AKYCTUYECKHE pacyeThl MPOBOASATCS B BOCBMHM OKTaBHBIX II0JIOCAX Ha
cpeaHereoMeTpuueckux yacrorax 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'.
OnHako, B CBS3U C MOBTOPSEMOCTBIO M TPYAOEMKOCTBIO, PACUETHl B MPAKTHYECKOM
paboTe CTyAEHThI IPOBOAAT HE MO BCEM YacTOTaMm, a M0 yKa3aHUIo npernoaasarens (3
— 4 4acTOTHI).

3. MeTtoauka pacyeToB

3.1. Pacuem oorcudaemvlx ypogHell 36YK08020 0AB8IEHUS 8 pACYEeMHOU MOYKe U
mpeoyemo20 CHUNCEHUsT YPOBHEU uyMa.

Ecmu B moMmemeHnn HaxoAuTCs HECKOJIbKO MCTOYHUKOB ILIYMa C Pa3HbIMU
YPOBHSIMH H3J1y4a€MOW 3BYKOBOM MOIIHOCTH, TO YPOBHH 3BYKOBOI'O JABJICHUS JJIS

cpeaHereoMmeTpuyeckux gactor 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I'y B
pacyYeTHOU TOUYKE CIICTYET OMPEAEIATh Mo GopMyIie
10



L=10|g[z%+%y Aij, )
i=1 i i=1

371ech:

L — oxkunaemble OKTaBHbIE YPOBHU 3BYKOBOI'O JaBJICHHS B PAaCUETHOM TOUKE,
nb;

X - OMIMPUYECKUHA TONPABOYHBIA KOIPPUIMEHT, TNPUHUMAEMBIH B
3aBUCUMOCTH OT OTHOLIEHUSI PACCTOSIHUS I OT pacyeTHOW TOYKH A0 aKyCTHYECKOIrO
EeHTpa K MaKCHUMaJIbHOMY Ta0apuTHOMY pa3Mepy HCTOYHUKA lyue, puC. 2.
AKYyCTHYECKHM IIEHTPOM HCTOYHHKA IIIyMa, PACMHOJOKEHHOIO Ha IOy, SBIAETCS
IIPOEKIUS €r0 TEOMETPUUYECKOTO LIEHTPA Ha TOPU30HTAIIBHYIO IIJIOCKOCTb;

Aj — 100‘1Lpi — ompeaenseTcs mo Tao. 1;

Lpi — OKTaBHBIN YpOBEHb 3BYKOBOW MOIIIHOCTY MCTOYHHUKA IIyMa, 1b;

® — (QaxTop HaNPaBICHHOCTH; Il HCTOYHUKOB C PABHOMEPHBIM H31yYEHUEM
npuauMaercs O=1,

S — miom@aab BooOpakaeMoW MOBEPXHOCTH TMPABUIBHOW T'€OMETPUUYECKON
(GopMBbI, OKpYXarolled HCTOYHMK W MPOXOMSIIECH 4Yepe3 pacueTHyl0 TOYKy. B
pacderax MpHHATH S=27r%, T7e [ — PACCTOSHHE OT PACYETHOIH TOYKM A0 MCTOYHHKA
IyMa;

Y — koa¢duLmeHT, yuuThIBaOLUI HapyleHne AU Py3HOCTH 3BYKOBOTO OIS
B MOMEILEHUH, IPUHUMAEMBIN 10 rpaduky (puc. 3) B 3aBUCUMOCTH OT OTHOILUEHUS
MIOCTOSIHHOW NOMeIlIeHHusl B k miomaan orpakgaroiux MOBEPXHOCTEW MOMEIICHHS
Sorp- (Sorp:Snona+SCTeH +SH0T0J‘IKa);

B — mocrositHHas momelieHusl B OKTAaBHBIX MOJOCAX YacTOT, ONpeaesiemMas mo
dbopmyne B=Bigp U, THE B1ggg — mocTostHHAs moMernnerus Ha yactote 1000 I, M2,
ompenensieMasl B 3aBUCUMOCTH OT 00bema W Tumna nomMeunieHus Ha yacrore 1000 I'u
(Tabmn.2); L — 4aCTOTHBIA MHOXKHUTEIb, ONpEIesieMbli 1o Tab.3.;

M- KOJMYECTBO MCTOYHHUKOB IIyMa, OMMXKAWUMIMX K PacyeTHOW TOYKe, IS
KOTOPBIX [ < Slyyy » TH€ Tyyy — PACCTOSTHUE OT PACUETHOM TOUYKH JI0 aKyCTHYECKOTO
LIEHTpa OimKalIero K Hel UCTOYHUKA IIyMa, M;

N — oOmee KOJMYECTBO MCTOYHUKOB IIymMa B IMOMEUIEHUH C YYETOM
kodhpuIreHTa OJHOBPEMEHHOCTH UX PaOOTHI.
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hf\amb-;{

g5 1 /5 2 25 57

Puc . 2. I'padux qis
onpenenenus kordduimenta y

max

49 X
\

(é’ A \

a7

61 \\

a5 |1

[2.‘;" : ik I ;
Q5 { 15 2

Puc . 3. I'padux ais
onpeaesneHus: kKodpduuueHTa

%3

ocP

Tabmauma 1

Ompenenenne Bemmunasr Ai=10%p;
He- | Enqunuiist
car | 0 1 2 3 4 5 6 7 8 9
KHN
3 [110° [1,310° |1,610° |210° |2,5510° |3,210° [ 410° |510° |6,310° |810°
4 110* |1,310* | 1,610* | 210* |2,510* |3,210* | 410* |510* |6,310* | 810°
5 |110° |1,310° | 1,610° | 210° |2,510° |3,210° | 410° |510° |6,310° | 810°
6 |110° |1,310° |1,610° |210° |2,510° |3,210° | 410° |510° |6,310° |810°
7 |110" |1,310" | 1,610 | 210" |2,510" |3,210" | 410" |510° |6,310" | 810’
8 |110® |1,310% |1,610% |210® |2,510% |3,210% | 410® |510% |6,310° |810°
9 |110° |1,310° |1,610° |210° |2,510° |3,210° | 410° |510° |6,310° |810°
10 | 110%° | 1,310% | 1,6201° | 210" | 2,510% | 3,210% | 410%° | 510% | 6,310 | 810"
11 | 110" |1,310" | 1,620 | 220" | 2,510 | 3,210 | 410" | 510" | 6,310 | 810M
12 | 110" | 1,310 | 1,610 | 210" | 2,510% | 3,2.10" | 410* | 510% | 6,310 | 810"

J0 LOCJIBIX 3HAYCHUM I[GI_II/I6CJ'I.

[Ipumeyanue: npu Moib30BaHUU TaOMULEH BeNIUUYUHY Lp; creayer oKpyriirh

[Tpumep. Haittu Benuuuny A; miis Li=89,5 ab.
Pemenue: B cronbue «JlecsaTtku» Haxoaum 4ucio 8, B cTpoke «EIUHUIIBD
HaxoauM yucio 9. lckomasg BemuuHa Ai=8‘108
Tabmuma 2
3HadYeHUE MOCTOSTHHOM noMemeHus Biggg

XapaKTCpI/ICTI/IKa ITOMCIICHUA

2
B1ooo, M

1. C

T.IL.).

HEOOIBIITUM
(MeTaimmooOpabaThIBarOITHE 1IEXH, BEHTHIISIITAOHHBIC KaMEPHI,
reHepaTOpHbIC, MAITUHHBIC 3AJIbI, UCIBITATEIbHBIE CTEHAB U

YHUCJIOM

moaen

V/20
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2. C xecTkoil MeOenpi0 M OOJBIINM KOJIWYECTBOM JIFOIEH
WIM C HEOOJBIINUM KOJIMYECTBOM JIFOOEH M MITKOH MeOEIbIo
(;raboparopuu, aepeBooOpabaThIBAIOIINE 11€XH, KAOMHETHl H
T.IL.).

3. C OOoJpIIMM KOJIMYECTBOM JIFOAEH W MATKOH MeOeIbro
(paboune  moMmelleHUs ~ 3JaHUM  yOpaBICHUS,  3aJlbl
KOHCTPYKTOPCKHX OFOPO, ayJAUTOPHH U T.I1.)

[MTPUMEYAHUE. V — 00beM moMerieHus

V/10

V/6

TaOmuna 3

3HaueHnue kodpduimenra |
O6nem 5 3HaueHUE | Ha CPETHEr€OMETPUUECKHUX YaCTOTaX OKTaBHBIX M0JIOC
NOMEIIEHUA, M~ | 63 125 250 500 1000 2000 4000 8000
V <200 0,8 0,75 0,8 0,8 1,0 1,4 1,8 2,5
V =200 - 1000 | 0,65 0,62 0,64 0,75 1,0 1,5 2,4 4,2
V > 1000 0,5 0,5 0,55 0,7 1,0 1,6 3,0 6,0

TpeOyemoe CHIKEHHE YPOBHEH 3BYKOBOTO JIABJICHHSI B PACUETHOM TOYKE JJIs
BOCBMHU OKTaBHBIX MOJIOC CIEAYET OMPENEsATh o GpopMmylie

A|—Tpe6 = Lpacq _L,qona (2
rac:

AL pes — TpEOyeMO€E CHIKEHHE YPOBHEH 3ByKOBOTI'O JaBIEHNUS, 1b;
Lpacs — IOTyYEHHBIE PACYETOM OKTABHBIE YDOBHH 3BYKOBOIO JaBJIeHHS, 1b;

Lion — JOMYCTHUMBIE IO HOPMaM OKTaBHbIE YPOBHU 3BYKOBOTO JIaBJIeHUs, Ab.

JlomycTuMble ypoBHM IIymMa Ha pabodyux MecTax MPUHUMAIOTCA
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Tabauua 4

JlommycTuMble YpOBHU IlIyMa Ha paboyux MecTax

(TOCT 12.1.003-83)

Bun TPYAOBOI
IEeATEILHOCTH

VYcnoBusa 3BYKOBOTO J1aBJIEHUS B OKTaBHBIX IOJIOCAX CO
CpeIHeTeOMETPUUECKUMU YacToTaMu, ['11

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

[IpennpusTus, yu4pexIeHHUs U OPraHu3aluu

1. TBopueckas
NeSITEbHOCTD,
pykoBosmIas pabora C
HOBBIILIEHHBIMU
TpeOOBaHUSMYU,  Hay4dHast
NeSITEbHOCTD,
KOHCTPYHUPOBaHHE u
MIPOCKTUPOBAHUE, 71 61 54 49 45 42 40 38
pOTpaMMHUPOBaHHE,
IpernojjaBaHue U
oOyueHue, BpaueOHas
JIeSITETTbHOCTb.

2.
BeicokokBannuupoBaHH
as pabota, TpeOyromas
COCPEJOTOYEHHOCTH,
aJIMAHUCTPATHBHO-
ylpaBjieHYeCcKasi
JIEATEIIHbHOCTD, 79 70 63 58 55 52 50 49
U3MEpUTEIIbHBIE U
aHAIUTHYECKUE padoThl B
1a00paTOpHH.

3. Pabora, BrIOJIHSIEMAS C
4acTo HOJIy4aeMbIMU
yKa3aHUSIMH u
aKyCTUYECKUMHU
CUTHaJlamH,  Tpelyromas
MOCTOSIHHOTO  CIIyXOBOTO
KOHTPOJIS, ~ OmepaTopcKas
pabora mo  TouHoMy | 83 74 68 63 60 57 55 54
rpaduky c UHCTpyKLUEH,
JycrieTyepckas pabora.

4. Pabota, TpeOytomas
COCPEOTOYEHHOCTH,
paboTa ¢ TOBBIIIEHHBIMHU
TpeOOBaHUSIMU K
mporieccaM HaOIOJCHUsT 1
JUCTaHIIMOHHOTO 91 83 77 73 70 68 66 64
yIIpaBJICHUS
MPOU3BO/ICTBEHHBIMH
ITUKJTAMHU.

5. BeimomHeHHe — Bcex
BU/JIOB pabor (3a
UCKJIIOUEHUEM
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MEPEYNCIIEHHBIX u
AQHAJOTUYHBIX UM) Ha
MTOCTOSTHHBIX pabounx | 95 87 82 78 75 73 71 69
MECTaxX B MPOU3BOJACTBE H
Ha TEPPUTOPUU
TPEITPHUSTHSL.

3.2. Pacuet 3ByKOM3OJIUPYIOIINX OTPaXACHUH, EepEropojIoK.

3BYKOM3OJIUPYIOIIAE  OTPaXJACHUS, [MEPEropoaKH  NPUMEHSAIOTCA s
OTHAJICHUS «TUXMX» TIOMEIIEHHH OT CMEXKHBIX «IIYMHBIX» T[OMEIIECHUN;
BBIIIOJIHSIFOTCS. U3 IUIOTHBIX, MPOYMX MAaTepuaioB. B HHUX BO3MOYKHO YCTPOMCTBO
nBepeit, okoH. Ilombop MmaTepuana KOHCTPYKLUMA MPOU3BOAUTCA MO TpeOyemoid
3BYKOM3O0JIMPYIOIIEH CIOCOOHOCTH Ryyes, AD, BENMYMHA KOTOPOM ONpEAETAETCS IO
dbopmyie

R+1pe6 =Lcym —Lgon —101gB,, +10IgS; +10Igm, (3)

rac:

n
Leym =10lg ZlOQlei — CYMMapHbIi OKTaBHBII YPOBEHb 3BYKOBOW MOIIHOCTH
i=1
U3Ty4aeMol BCEMU UCTOYHUKAMU M OIPEEIsIEMbIH C IOMOIBIO Ta0I. 1;
Ljon — JIOMMYCTUMBINA OKTaBHBIM YpOBEHb 3BYKOBOT'O JABJICHUS B U30JIMPYEMOMN
OT IlIyMa MoMeIeHunu, b, taon. 4;
B, — IOCTOSHHAS H30JIMPYEMOTO [IOMEIIEHHS, M
M — KOJINYECTBO 3JIEMEHTOB B OTpaKJIEHUHU (CIUIOIIHAsA meperopoaka — m=1,
MepPeropoika ¢ OKHOM HJIU JBEpbio — M=3).
Ecnu 3Bykomzonupyroliee orpakJaeHie BKIIOYaeT OKHO, IBEPh, TO Tpebyemas
3BYKOM30JIMPYIOLIAs CIIOCOOHOCTh Ripes paccunmThIBaeTCS IJIs Ka)KIOrO JJIEMEHTA.
Martepuan KOHCTPYKITUI BBIOMpaeTcs 1o Tabi. S u 6.
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TaOnumna 5

3BYKOM30JIUPYIOIIasi CHOCOOHOCTh CTEH, MEPErOPOIOK, b

Marepuan TommuHa CpeHereoMeTpU4YeCKUe 4YacTOThl OKTaBHBIX M0JIOC, 11
KOHCTPYKIIUU 63 125 250 500 | 1000 | 2000 | 4000 | 8000
Kuprimunas 1 kupnuy 36 41 44 51 58 64 65 65
KIaJKa ¢ ABYyX | 2 kuprmua | 45 45 52 59 65 70 70 70
CTOPOH
Kenezoberonn | 50 mm 28 34 35 35 41 48 55 55
asg cTeHa 100 mMm 34 40 40 44 50 55 60 60
200 MM 40 42 44 51 59 65 55 55
lunicoberonna | 80 MM - 28 33 37 36 44 44 42
g IUIdTa
Kepamsurober | 80 mm - 33 34 39 47 52 54 -
OHHas IJINTa
[IIrako6eTonu | 250 MM - 30 45 52 56 64 64 -
asg TaHewb
Hpes. 20 mm - 23 26 26 26 26 26 23
CTpyKeuHast
IJIATA
danepa 3 MM 7 11 14 19 23 26 27 26
5 Mm 9 13 17 21 25 28 26 29
10 MM 13 17 21 25 28 25 29 23
CreKknomniacTu 3 MM 9 13 17 21 25 29 31 32
K 5 MM 12 16 20 24 28 31 31 34
10 MM 17 21 25 28 31 31 34 38
CraibH. 1 MM 13 17 21 25 28 32 35 35
MaHeIn c 3 MM 19 23 27 31 35 37 30 39
pebpamu 5 MM 22 26 30 34 37 32 36 42
JKECTKOCTH 10 Mmm 26 30 34 36 32 36 42 46
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TaOmuma 6

3BYKOHM30JIUpYIOLIasi CHOCOOHOCTh OKOH U ABepeil, b

DIeMeHT VcnoBus CpeHEereoOMeTpU4YEeCKUe YacTOThl OKTaBHBIX M0JIOC, 11
KOHCTPYKIIUU | Ipwieranusi | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
o
IEPUMETPY
Oxno c | bes
CUWJIMKATHBIM | YIUTOTHSIOII]
CTEKJIOM 1704
TOJIMHON MPOKJIAJIOK
3 MM 8 12 16 18 20 22 20 20
6 MM 12 18 18 20 23 25 25 25
OKOHHBIHN bes
0JIOK C | YIUIOTHSIOII
JIBOWHBIM ux 22 27 26 28 30 28 27 27
MEPEIUIeTOM, | MPOKJIATOK
TOJIIIIMHA C
CTeKJia 3 MM, | YIJIOTHSIFOI]
BO3/TYIITHBIH MU 27 33 33 36 38 38 38 38
3a30p 170 MM | mpoxnaakam
Y U3 PE3UHBI
JBoitHOE To xe
OCTEKJIEHEHH
e co
CTEKJIaMU
TOJIIIMHOHN
4MM B TMM U
BO3TyIITHBIM
3a30pOM: - 27 36 42 47 49 55 55
200 MM - 32 39 43 a7 51 55 55
300 MM
OOrIkHOBeHH | bes
as YILTOTHSIFOII
¢uneHyatas | ux 7 12 14 16 22 22 20 20
JBEPb MPOKIIATI0K
C
YIUIOTHSOI] 12 18 19 23 30 33 32 32
AMH
MPOKIIAAKAM
51
I'myxas bes
HIATOBAs YILTOTHSIFOII
JIBEPb ux 17 22 23 24 24 24 23 23
TonmuuHou 40 | mpOKIIAI0K
MM, C
OOJMIIOBaHHA | YIUTOTHSIFOII 12 27 27 32 35 34 35 35
s ¢ JIBYX | HMH
CTOPOH MPOKIAAKAM
danepoit u

TONIIMHON 4
MM

(W
N




3.3. 3gyKousonupyrowue Koxcyxu

[TpuMeHSIOTCS 1711 CHWKEHHS YPOBHEHW 3BYKOBOM MOIIHOCTH  OTACIBHBIX,
HanOoJiee IIYMHBIX UCTOYHUKOB. KOXKyXU MOJHOCTHIO 3aKPHIBAIOT UCTOYHUK IIyMa,
M3rOTABIMBAIOTCS W3 JIMCTOBBIX MAaTEpPHalioB (CTalb, MIOPATIOMHHUNA W Jp.).
BHyTpeHHHE  MOBEpPXHOCTH  CTEHOK  KOXyXa  OOBIYHO  OOJIHMIIOBBIBAIOT
3BYKOTOTJIONIAIOMIUM MaTepuaioM. Tpebyemasi 3BYKOH3OJIHPYIOIIAsi CIIOCOOHOCTD
CTEHOK KO’KyXa omnpezesnsercs 1no Gpopmynam:

JUTSI HEOOJIMIIOBAaHHBIX KOXKYXOB

Rrpes = Lp +10Ig( A

2nr
UL KOXYXOB  CO  3BYKONOIJIOIIAKOMIEH  OOJHMIIOBKOM  BHYTPEHHHUX
MMOBEPXHOCTEN

Rpes = Lp +10|g[

+%PJ—LAO” +5; (4)

1P
27r

+4F1PJ_L”°” +5-10lgoogn; (5)

rac:
I—z[on — JOIIYCTHUMBIC OKTAaBHBIC YPOBHH 3BYKOBOI'O JAaBJICHU, I[B;
Qo — KOB(b(l)I/IHHGHT 3BYKOIIOTIOIICHUA O6JIHHOBO‘-IHOFO MaTcpuala,

OcranbHble 0003HAUYECHHSI TAKUE Ke, Kak B (popmyiie (1).
Br16op mMarepunalia K0Kyxa CIe€IyeT IPOU3BOIUTH OT Ripes IO CIpaBOYHHKAM
uim Tad. 7.

3.4.3syxonoznowarowue 061UY0BKU.

IIpuMeHSIOTCS 111 CHUKEHHUSI NHTEHCHUBHOCTH OTPAXKEHHBIX 3BYKOBBIX BOJIH.
3BYKOIOTJIOLIAIONIME OOJUIIOBKH pa3MEeUaloT Ha MOTOJIKE U B BEPXHHUX YACTAX CTEH
nomemeHus. g JTOCTHMXKEHMST MaKCMMaJIbHO BO3MOXKHOTO TIOTJVIOIIEHUS 3BYKa
peKOMeHayeTcsl O0IMIOBBIBaTE He MeHee 60% oOIel Iomaa orpaHuYUBaIOIINX
MOMENIEHUE MOBEPXHOCTEM.

Beibop  3ByKomorjomawomeid — OOMMIIOBKA  (Marepuan,  KOHCTPYKIIMS,
KO3(PUIIMEHT 3BYKOIOIJIONIEHUS U T.J.) CAEAYET MPOU3BOAUTH MO TAHHBIM Tad. 8 B
3aBUCHMOCTH OT TpeOyemoro cHWKeHHs myMa Al .. [Tpn 5TOM peBepOepannoHHbIN
KO2(DPUITMEHT 3BYKOMOTJIOMIEHUS OOJUIIOBKU Olog; JODKEH UMETh MaKCHMAaJbHBIC
3HAUYEHHUS B TEX OKTaBHBIX IOJIOCAX YACTOTHOTO Juana3oHa, Iae Habrogaercs
HaumOOJbIIEE  NPEBBIIICHUE OXUJAEMbIX YpPOBHEH 3BYKOBOIO JaBJICHHUS HaJl
JOIYCTUMBIMHU 3HAYEHUSIMH.
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Tabauna 7
3BYKOHM30JIUPYIOIIAs CIIOCOOHOCTH KOXKYyXa CO CTEHKaMH TUIOCKO# GopMbl, 1b

Tommm | Pazmep | Cpennereomerpuueckas 4acToTa  OKTaBHOU

KoHncrpykuus Ha aucra, | nostocsl, 'y
JUCTa, | MM 63 |12 | 250 |500 |1000 |20 |40 |8000
MM 5 00 |00
CranpHOHN JIHCT,
nokpeitue  u3 | 0,7 2x2 20 (24 |28 33 37 39 (42 |45
BUOpoaeMIipup
YIOILIEW MaCTHUKH
BA — 17 — 58

TONINUHON 4 MM

CrajpHOi JIHCT,
MTOKPBITHE 3| 15 1x1 - 20 | 26 35 39 40 |46 |48
MUHEPAJIOBATHBI
X IUTUT
TommuHoi: 70
MM

JropairoMrMHUEB
BIi JIMCK,
MIOKPBITHE us3
MHUHEpaJIOBaTHBI
X ILINT
TonmuHoi: 80 2x2 20 |15 |20 28 36 43 |50 |53
MM 3 2x2 - 20 | 25 38 45 51 |51 |57

70 MM

N

CrampHoii mucr | 1,2-2 | 2x2 26 |23 |28 33 38 44 |48 |30
1x1 21 |29 |25 30 35 41 (44 |30
0,5x0,5 |18 |25 |31 29 33 37 (40 |30
4x2 27 |25 |30 35 40 46 |48 |31
2x1 22 |30 |28 33 37 42 |44 |31

2x2 28 |25 |30 35 41 44 |33 |42
3x1,5 27 |33 |31 36 41 44 |34 |43
2x1 23 |32 |29 35 41 43 |34 |43

Cmnas 1,5x2 2x2 18 |15 | 20 25 30 35 [38 |23
Ix1 15 |21 |17 27 27 32 |35 |22
2x1 13 |21 |19 24 29 32 |33 |20
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Tabmauua 8

AKYCTI/I‘{CCKI/IC XapaKTCPHUCTUKHU 3BYKOIIOTTIOIAOIINX MAaTCPHaIOB

Tommuu | Bozaym | PepepOeparmonnsiii  ko3(pGUIIMEHT  3BYKOIOIJIONICHUS  Ha
a HBII CPETHEr€OMETPUYECKUX YAaCTOTAX OKTABHBIX 110JIOC, [ 1T
3BYKOIIOT | 3a30D, 63 125 250 500 1000 | 2000 | 4000 | 8000
Jom@anl | MM

ero

MaTepua

Ja, MM

[Tnuter [TA/O munrepanoBaTHbie akyctrueckue, pazmep 500x500 mm

20 0 0,02 |003 |017 (068 |098 |086 |045 |0,20
20 50 002 |(003 |042 (093 |09 |079 |045 |0,20
[Tnutel «AkMurpan» MuHepanoBatHble pazMepoM 300x300 mm

20 0 0,01 |0,04 |030 |0,59 1 093 |081 |0,70
20 50 003 [025 |066 |091 |093 |1 0,90 0,80
Martsl U3 CylepTOHKOTrO BOJIOKHA

50 [0 01 |04 [085 [098 |1 1093 [097 |1

CynepTOHKoe BOJIOKHO C O0OOJIOUKOH U3 CTEKJIOTKAHU U IIOKPBLITHEM U3 THIICOBOM IIJINUTEI
TOJIIIMHON 7 MM ¢ iepdopanmeit

100 [0 |09 [066 |1 |1 |1 109 [07 |05
OTX0abpl KallpOHOBOTO BOJIOKHA, CETKAa M3 CTEKJIOTKaHW Mapku CD, MOKphITHE U3
Hep(l)OpI/IpOBaHHOFO METAJIJIMYCCKOT'O JIMCTA

100 [0 002 [015 |046 [082 [092 [083 [093 [0,93

ITnutel «Cunaknop» pazmepamu 450x450 mm

45 [0 |00 [025 [045 [060 [070 [080 |090 |095

«BUHHIIOPY MONYKECTKUM

35 [0 - - 1007 |012 |0419 |045 |089 |0,89

Termon30aIMOHHBIN MaTepUa

25 0 040 [012 [021 [044 [077 [09 [092 |0,90
50 011 [016 [040 |083 |094 |082 [092 0,80

[Tuter I — 80, ITTTM, [IMM 3ByKONOTIOMIAIOIINE TTOTYKECTKHUE

30 0 - 008 [030 [064 [089 [095 [083 [0,73
50 - 021 |040 |072 /098 (079 |075 |0,75

50 0 - 014 |052 |092 [099 |042 |082 |0,78
50 - 020 |061 |09 |09 092 078 |0,76

BennurHa BO3MOXHOTO MAaKCUMAJIbHOTO CHUJKEHHS YPOBHEU 3BYKOBOIO
JIABJICHUSI B PACUCTHOM TOYKE MPU MPUMEHEHUU BBHIOPAHHBIX 3BYKOTOTJIOMIAIOIINX
KOHCTPYKITUH onpesensieTcs no Gpopmye

AL = 10|gBl—\P, (6)

rje:

B — mocrosHHas momelieHus A0 YCTaHOBKM B HEM 3BYKOIOTJIONIAOIICH
OOJTHIIOBKH, M2; ornpenesnsaeTcs Tak ke, kak B popmyie (1);

B: — nmocTosiHHAs TOMeENIeHUsl MOocie YCTAaHOBKM B HEM 3BYKOIOTJIOIIAFOIITNX
KOHCTPYKIUIA, M*; OIPEEIICHIE e¢ pACCMATPHBACTCS HIKE,

Y u YY) — xodddunumentsl, omnpenensembie 1o rpaduky Ha puc. 3,
COOTBETCTBEHHO JI0 Y MIOCJIE YCTAHOBKHU 3Bﬁ1§0nornomammnx KOHCTPYKIIUIA.



[TocTostHAyI0 MOoMeteHus B, cneayer onpenensts mo Gpopmyie

A1 +AA
By=———, (7
1- aq
rae:
A1 =o(Sorp ~Sopn) —  OKBUBAJICHTHAs  IUIOWAIb  3BYKOIOTJIOIICHHS

o o o 2,
IMOBCPXHOCTCHU HC 3aHATHIX 3BYKOIIOTJIOIIAIOIIICH O6J'II/ILIOBKOI/I, M,
o — CpCI[HI/Iﬁ KOB(i)(i)I/IHI/ICHT 3BYKOIIOTJIOICHUA ITOMCHICHHUA O YCTAHOBKH

3BYKOMOTJIOIAONIEH 00JIUIIOBKH; OIIpeAesaeTcs mno Gopmyie

B .
o= ., Trac S - 061118,5{ momaab OorpaXXaarolmux ITOBCPXHOCTCHU
(B+ Sorp ) P

IMOMEIICHHUS, M;

So6x — IUIOIIA/Ib 3BYKOIOTIOMAOIINX OOINIIOBOK, M;

AA — BenuunHa 100aBOYHOTO 3BYKOIMOTJIONICHUS, BHOCUMOTO KOHCTPYKIIHUEH
3BYKOIOTIIOIIAIOIIEH OOTHIIOBKH, M2; OMPEIEIISCTCS 110 (hopMyIIe

AA =ao6n-Sogn > THE  Oogn —  peBepOepallMoHHBIA KO PUIUEHT
3BYKOTIOTJIONIEHUS BRIOPAHHON KOHCTPYKITUU OOJUITOBKHA B OKTaBHOM ITOJI0CE YaCTOT;
omnpeesieMblil o TadJ. 8.

o; — cpenHuit  KOA((PUIIMEHT  3BYKOIOIVIOUIEHUS] MOMEMIIEHUs  CO
3BYKOTOTJIOMIAIONIMMU KOHCTPYKITUSIMHU, OTIpEIesieMbIil o (hopmyie
Al + AA
o1 = S— .
orp

BriOpannass ~ 3Bykomoromiaromas ~ oOoJMIoBka  Oyzmer — oOecredyuBaTh
HEO0OXO0JIMMOE CHI)KCHHE YPOBHS IITyMa B OKTaBHBIX II0JIOCAX YacCTOT B TOM Ciydae,
€CJIA B PE3YJIbTATEC PACUETOB MOIYYCHO Al yaye = Alqpep -

4. OdopmieHue oT4eTa

OTt4er Mo MpakTHUECKON padoTe NOJKEH CoJlep)KaTh HaMMEHOBaHHUE paboThI,
€€ LeJb, HCXOJIHBIE [aHHBIE, pPACYEThl, BBIBOABI IO pe3yJbTaTaM pacCyeTOB.
Pe3ynbTaThl pacyeToB cBECTH B TaOIHILy 9.

5. HMcxonHbie naHHbIE 151 pacuera
PaGora BeIMONHSIETCS 1O BapuaHTaM, KOTOpPHIE COIJIACOBBIBAIOTCS C
MPEIO/IaBaTeIeM.

YpoBHHM 3BYKOBOW MOIIHOCTH MCTOYHHUKOB IIyMa BBIOWparoT mo Tabn. 11 B
COOTBETCTBHH C MOPSAKOBEIMU HOMEpPaMU, yKa3aHHBIMU B Ta01. 10 mo BapuaHTam.
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Hcxonupie naHHbIE U pE3YyJIbTATHI PACYETOB 110 BAPUAHTY

Ccblika Ha | CpeIHETEOMETPUUECKUE  YacCTOThl ~ OKTaBHBIX
Bemnuuna | puc., Ta6:1., | monoc, I'n
bopmymy 63 124 250 500 1000 2000 4000 8000
Pacuer 0xkuaeMbIX ypOBHEN 3ByKOBOT'O JABJICHUS
1. L, Tabm. Nell
2. L, Ttaba. Nell
3. L; Tadi. Nell
4, L, taba. Nell
5 Ls taba. Nell
6. L (1)
7. Lon TabJ1. No4
8. AI—Tpe6 (2)
Pacder 3ByKOM30JIMpYIOLIEN NEPETOPOJIKHU C ABEPHIO
L Low |O
2. Lon Tabs1. No4
3. Rneper (3)
4- RuBepH (3)
UT. I
Tabmuma 10

BapuanTel 3a1aHn YpPOBHEN 3ByKOBOW MOITHOCTY MCTOYHUKOB LIYMA.

Bapuant Howmep HMCTOYHUKOB | BapuanT Homep wncrounukos
nryma u3 taoa. 11 nryma u3 taba. 11

1 27%,1,2,3,4 14 24*,4,8,12, 16

2 28*,5,6,7,8 15 31*, 20, 23, 19

3 26*, 9, 10, 11, 12 16 32*%,3,7,11, 23

4 30*, 13, 14, 15, 23 17 25*, 2, 6,10, 14

5 31*, 17, 18, 19, 24 18 30%,9,13,17,21

6 25*, 16, 20, 21, 25 19 32*,4,7,12, 15

7 33%,1,5,9,13 20 33*%,3,6,11, 14

8 32*,2,6,17,21 21 27*,2,5,10, 13

9 27*, 10,14, 18,22 22 28*, 13, 15, 18, 20

10 24*,3,7,11, 15 23 29*,1,6,11, 16

11 25*, 4,8, 19, 23 24 30*, 4, 7,10, 12

12 26*, 12, 16, 20, 24 25 33*%, 8,11, 13,14

13 29*,5,7,14, 19

* — YpOBHH 3BYKOBOW MOIITHOCTH JIs UCTOuHUKA Tiryma W11
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Tabmuna 11

YpoBHHU 3BYKOBOM MOIIIHOCTH 000pyaoBaHus Lpj, 1b

Ne CpenHereoMeTpuYeCcKue 4aCTOThl OKTABHBIX T0JIOC, [ 11

1o 63 125 250 500 1000 2000 4000 8000
TTOPSIIK

y

1 89 90 87 92 91 87 82 80
2 96 94 95 98 90 89 87 85
3 94 96 96 97 92 89 89 87
4 91 90 95 95 96 97 98 91
5 93 92 90 90 86 82 78 76
6 81 84 92 93 92 87 79 75
7 85 86 92 97 94 83 92 96
8 98 96 94 99 96 94 86 84
9 88 91 93 97 98 89 85 86
10 86 85 92 96 85 82 80 84
11 87 91 94 97 87 82 78 75
12 87 85 91 94 86 79 78 74
13 94 95 97 92 96 87 89 92
14 93 89 92 90 94 92 87 85
15 89 96 100 99 95 91 86 82
16 89 94 99 97 91 88 87 84
17 87 84 95 94 86 87 78 76
18 89 86 82 82 84 86 89 90
19 91 87 87 84 88 88 90 92
20 89 92 95 98 91 90 89 85
21 87 91 93 100 98 89 86 82
22 90 92 96 98 102 102 98 94
23 89 90 95 100 101 101 95 93
24 93 112 99 105 122 106 110 114
25 109 110 109 112 120 121 108 85
26 112 103 108 116 118 123 112 95
27 103 114 115 117 112 107 101 98
28 98 110 103 100 102 98 102 97
29 95 98 104 108 110 109 103 100
30 100 98 100 106 110 97 98 92
31 102 105 113 118 112 99 102 96
32 107 103 112 104 107 106 103 94
33 103 114 115 120 114 112 98 89
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pa3Melenrue 000py10BaHus

Tabauna 12

['abGapuTHBIE pa3Mmepbl yuyacTKa Iiexa, KaOWHBI, ucToyHWka mmyma WII,,

Ba | A, B, C, H, I, Iy, I3, I4, Is, |MaK a, b, C, Ak, | Bk, | Hk,
pu M M M M M M M M M ccM | M M M M M M
aH

T

1 |30 (20 |7 8 6 9 6,5 | 8 13 |15 |15 |15 |2 4 3 2,5
2 30 [15 |6 8 6 8 6 7 12 |12 |16 |18 |15 |3 5 2,6
3 30 (12 |5 7 6 7 5 6 10 |12 |14 |17 |12 |4 4 2,7
4 32 |16 |7 7 6,5 |9 7 8 14 15 (|13 |19 |11 |3 6 2,8
5 32 |18 |6 7 7 10 |75 |9 13 |14 112 |10 |13 |4 5 2,9
6 35 (20 |8 9 75 |11 |8 95 (14 |15 (17 |14 (14 |3 4 3,0
7 35 (18 |7 8 8 10 |9 9 13 |15 (|13 |12 |15 |3 5 2,5
8 28 |15 |6 8 6 8 7 8 12 |11 |16 |13 |15 |4 4 2,6
9 26 |15 |7 6 5 7 6 75 (10 |10 (15 |18 (12 |3 6 2,7
10 (28 |16 |6 7 65 |75 |7 8 11 |12 |16 |14 |15 |4 5 2,8
11 (26 |18 |7 8 7 8 6 9 12 |11 |12 |15 |11 |3 4 2,5
12 (34 |20 |8 9 7 9 8 95 |10 (12 |18 |16 |12 |4 6 2,6
13 ({36 |15 |9 9 8 11 |85 |10 |14 |15 1,7 |14 |16 |3 6 2,5
14 (36 |18 |9 8 7 10 |8 11 |15 |12 (16 |18 |15 |5 3 2,7
15 (28 |17 |6 7 6 9 7 8 12 113 |12 |19 |11 |6 4 2,6
16 (28 |20 |7 8 7 8 9 7 10 |11 (|15 |16 |12 |4 6 2,5
17 |34 | 18] |9 10 |8 10 |9 11 (14 13 (16 |17 |13 |3 5 2,7
18 (34 |22 |8 9 9 11 |10 |9 15 |14 |14 |15 |16 |5 3 2,8
19 (29 |17 |7 8 6 8 7 85 (13 |12 (13 |18 (12 |3 4 2,8
20 132 |19 |6 9 75 |12 |8 9 12 113 |12 |17 |15 |4 4 2,0
21 |45 |22 |7 9 7 8 9 10 (13 |14 |16 |13 |16 |4 5 2,5
22 |35 |24 |9 9 8 9 10 |9 14 115 |17 |14 |14 |4 6 2,8
23 |29 |16 |5 8 6 8 6,5 |7 12 13 |12 |12 |17 |5 3 2,9
24 131 |17 |7 9 7 9 75 |8 11 12 |13 |14 |18 |5 6 2,5
25 (32 |18 |6 7 6 8 7 9 12 111 |15 |16 |13 |6 3 3,0
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