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BBenenue

Hacrosmee ygeOHOE mocoOue MOCBSIIEHO KITFOUEBBIM BOTIpOcaM 0e30TacHo-
CTH KHM3HENEATEIBHOCTH B OBITOBOM M NMPOM3BOJCTBEHHOH cpeze, HAIMCaHO B
COOTBETCTBUU C YTBEP>KIECHHOW IporpaMMoil Kypca «be3omacHocTb Xu3Henes-
TEJILHOCTH» W TPEJHA3HAYCHO IJISI CAMOCTOSNTEIBHON MOATOTOBKH CTYICHTOB H
BBINIOJTHEHHS J1a00PaTOPHBIX padoT.

B yuebHOE mocoOue BKIIOUCHBI OCHOBHBIE TEOPETHYECKUE CBEICHHS M Jlabo-
paropHble pabOTHI C yKa3aHUEM TEMBI, LIEU U MOPsIKa MPOBEICHHUS U3MEPEHUH
TI0 pazjenaM AUCHUIUIMHEI «be3onacHoCTh XKu3HeAeATeIbHOCTHY: «ObecneueHue
KoM(OPTHBIX ycIOBHiA Tpyaa» — MccienoBanue napaMeTpoB MUKpPOKJIMMATa pa-
Ooueil 30HBI IPOU3BOJICTBEHHBIX NOMeleHni, OnpeaeneHie KOHICHTPAUH Mbl-
T B BO3IYyX€ IIPOM3BOJICTBEHHBIX MOMEIICHUH, MccnenoBanue 3¢ deKTuBHOCTH
paboTHl BEHTWILIMOHHONW YCTAHOBKH, VlcciieoBaHNE eCTECTBEHHOTO OCBEILCHHUS
B NPOM3BOACTBEHHBIX IIOMEIIECHHSX, VcciieoBanne HCKyCCTBEHHOTO OCBEIICHUS
B IIPOM3BOJICTBEHHBIX IMIOMEIIECHISX; «OMacHOCTH TEXHUYECKUX CUCTEM M 3aIlUTa
oT HuX» — VccnenoBanue mpousBoAcTBeHHOrO mryma. Crektp mryma. Mertoast
n3Mepenns, VccnenoBanue 3ByKOM30ALIMOHHBIX XapaKTEPUCTHK CTPOUTEIBHBIX
MaTepuaioB, MccnenoBanue cONpoTUBICHUS 3a3eMIIIOLINX YCTpoiicTB, Cpeact-
Ba M METOJbI TyLIeHUs noxapoB. [Ipodunaktika noxapoB. XapakTepHCTHKa
MO’KapHON ONMAaCHOCTH MPOU3BOJICTB.

ITocobue conmep>KUT MPUITOKEHHUS, COCTaBJICHHBIE HA OCHOBE CIPAaBOUYHBIX U
HOPMATUBHBIX NAHHBIX, KOTOPBIC HeO6XOL[I/IMBI JUIA BBIIIOJIHCHUSA na6opaTopHHx
paboT M peleHns TOCTaBICHHBIX 3a71ad.

VYuebnoe mocobue mo «be3omacHOCTH XU3HEAEATETHHOCTH IIO3BOJHT CTY-
JICHTaM TIO3HAKOMHTBCS ¥ HAYYUTHCS MTOJIb30BAThCS MPHOOPAMH, MPUMEHIEMBIMH
IIPY aHAJM3€ YCIOBUI TPyAa B MPOU3BOJCTBEHHBIX TIOMELICHUX, a ITOJTyYCHHbIE
3HaHMS IOMOTYT HE TOJBKO WAECHTH(UIMPOBATH BPEIHBIE M OITACHBIE NTPOM3BO/I-
CTBEHHBIE (DAKTOPBI, HO M KOHTPOJIMPOBATh MX, HAXOAUTH CIHOCOOBI M METOJbI
3alIUThI OT HUX.
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JlaGopaTopnas padora 1
Ouyenka cooepitcanus paouoHyKiud08 ypana 6 nPUpoOHsIX MUHepaIax

Hemns paboTer: O3HaKOMIICHHE C pabOTON TO3MMETpa-pagroMeTpa, onpeesne-
HHE U pacueT aKTHBHOCTH PaJUOHYKINAOB ypaHa B IPUPOAHBIX MUHEpanax (Tpa-
HUT).

[pubops! u obopynoBanue: nozumerp-paguometp JPI'B-01-«9KO-1» (Bo3-
MOJKHO HpUMEHeHue no3uMerpoB-paauomerpoB «PAIIDKCy» PJI 1503; MKC-
01CAI1M; JKT-03 1 «I'pau»; PKCB-104), oOpasipl rpanuTa.

Teopemuueckas wacmos pabomul

PagnoakTHBHBIA pacmal BEIIECTB MPOUCXOANT B COOTBETCTBUHU C (hOPMaib-
HON KMHETHKOW HEOOPAaTHMOH peakIMy epBOro MOpsIKa:

v=———=km. (1.2)
dt
rae m — macca PaANOHYKIMJAA, KT t-— BpeEMms, C; k — KOHCTaHTa CKOPOCTHU H606pa-
TUMOW peakIuy epBOro nopsjka, c'l; U — CKOPOCTH pacraja.
Koncranra CKOpPOCTH pacnaaa HC 3aBUCUT OT KOJIMYCCTBA B3ATOI'O BCIICCTBA U
CBsI3aHa € IEpHUOAOM IMoJypacmnaga T1/2 CJICAYIOMUM COOTHOIICHUCM
In2
Kk=—. (1.2)
Ty,
CKOpOCTB PaAnOaKTUBHOI'O paclia/ia Ha3bIBaAOT dAKTUBHOCTBIO PAJUOHYKINAA

(A4), KOTOpYIO PACCUUTHIBAIOT TIO hOpMyIIe:

A= MmN, In_2. (1.3)
M T]/2

3nece N, — uncno Asorajpo, N A= 6,022 .10%° KI/MoJIb; M — aToMHast Macca

H30TOIIA.

AKTHBHOCTB U3MEPSIOT B pacnaaax 3a | ¢ (bekkepens, bk).

JleiicTBUE M3IyYeHUs Ha BENIECCTBO OLICHUBAIOT 10 03¢ m3nydeHus D. Jlo3oit
U3ITYYCHUST HA3BIBAIOT BEJIIMYHMHY, PABHYIO OTHOIICHHIO SHEPTHU U3Iy4eHUs Q K
Macce 00JIy4aeMoro BelecTsa m:

D=Q/m (1.4)

rae D — nmo3a msmydenwms1, JIx/kr; m — macca 00iay4aeMoro BemlecTna, kr; Q —
SHEPTHsl MOTJIOMIEHHOT0 u3mydeHus, JIx.

Enunannei no3sl 06myuenus HasbiBaroT rpeit (I'p). MomiHocTh 10361 HM3iIyye-
HUSI — BaTT Ha Kwiorpamm, B1/kr, nmm I'p/c:
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N =Q/m-t (L5)
J103y U3Iy4eHHUs OIICHUBAIOT IO OMOJIOTHUECKOMY BO3JICHCTBHIO HA CHCTEMY.
J1J1s1 3TOM 1IeNT BBOJSAT OMOJIOTHYCCKIA YKBUBAICHT peHTreHa (03p),

o ~
{:[033. PEHTTE€HOBCKOTI'O U3 TYYCHUS, BBI3bIBAIOIIAst JaHHBIN Sd)(i)eKT _

1 bop= =
(Jormnomennas 103a TFOGOTO APYroro BUAA U3ITyIeHHs, BEI3BIBAIONIAsS TaHHBIN S(deKT _

Opnun 03p pasen 0,01 I'peii.
DHEpPreTHYeCKOl XapaKkTePUCTHUKON H3JIYyUYEHHUS SBISAETCS JKCIO3UI[HOHHAS
71032 U3ITyYCHHS:

_ B
D, =q./m (16)
0, — KOJMYECTBO 3apsA/I0B OJHOIO 3HAKa, CO3JAHHBIX NPU OOJIYYEHHM BO3MYXa,

Ki; m® — macca Bo3ayxa, K.

BrecucteMHON eMHUIICH SKCIIO3UIIMOHHON H03bI CITyKUT peHTreH (P), 1 P =
2,58:10 Kv/kr.

IIpu skcno3uImoHHON n03e, paBHOi 1 P B 10° »® CyXOro BO34yXa U JaBJe-
uuu 1,013-10° [la, Bo3HUKaeT 3apsi] HOHOB OJHOTO 3HaKa 3,3-10° K.

MOITHOCTh 3KCTIO3UIIMOHHO# 10361 N, BhIpa)kacTcs B amrepax Ha KWJIOTpamMM
(A/kr). DTO MOIIHOCTH TaKOH J103bI 3JEKTPOMATHUTHOTO W3JIYYEHHUs, IPH KOTO-
PO¥i 32 OZIHY CeKYH/y dKCIIO3MIIMOHHAs J103a Bo3pacTaeT Ha 1 Ki/kr. BHecuctem-
HbIE €TUHUIIBI MOIITHOCTH YKCITO3UITUOHHOM JTO3BI:

1 P/c=2,59-10" A/kr; 1 P/mun = 4,3-10° A/kr; 1 Pla=7,17-10° A/xr.

B obnactu panmannoHHO# 0e30mMacHOCTH sl OLEHKH BO3MOXKHOTO ymiepOa
3/I0POBBIO YENIOBEKA IPH XPOHWYECKOM OOIyYEeHHH BBEJICHO IOHATHE SKBUBA-
JICHTHO J103bI, PaBHOI IPOW3BE/ICHHIO MOTJIONICHHON 103kl HA CPEAHUI KO3 (-
(ULMEHT, YYUTHIBAIOIINI BO3JIEHCTBHE 00JIy4YeHHs Ha OMOJIOTMYECKYIO TKaHb!

SA=D-K°, (1.7)

rae DJI — sxBuBaleHTHas 1032 o6nyuenus, Jx/kr; k® — kosdduiuent Bosaeii-
CTBHS M3ITydEHUS.

Enunnity SKBHBaNeHTHOW 103bI, PABHOH OJHOMY JUKOYIIIO SHEPIMU HA KHJIO-
rpaMM Macchl OMOJIOTHYECKOH TKaHM, Ha3bIBAIOT 3UBEpTOM (3B).

3a eAMHMILy aKTUBHOCTH PaJHoOHYKINA0B B cuctreMe CH npunsita BennymnHa |
Bexkepens — oguH pacnan B cekyHay (bk). Brecuctemuas equHMIa aKTUBHOCTH
1 Kropu (Kn); 1 Ku = 3,7-10"Bxk.
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Ilpu ompeneaeHHd SKBUBAIEHTHOM 103bl HOHU3MPYIOIIETO H3NYUYEHUsS HC-
HOJB3YIOT CJIEAYIONINE 3HAYEHHS B3BELIMBAIOIIMX KOIPOUIMEHTOB W3TydeHHs
(ta6mn.1.1).

Tabanma 1.1
BBBGLHI/IBB.}OH_[I/IC KOS(b(i)I/IL[I/IeHTLI BO3,HCfICTBPIH U3JIYUYCHUS Ha
6I/IOHOFI/I‘1€CKy}O TKaHb

Buj uzayuenus K°
PeHTreHOBCKOE U raMMa-U3JTyueHHe 1
DIIEKTPOHBI, TIO3UTPOHBI, TAMMa-H3ITy4YCHHE 1
IIporownsl ¢ sueprueii < 10 MOB 10
Heiitponsi ¢ sueprueii < 20 MOB 3
Heiitpons! ¢ sneprueii 0.1...10 MOB 10
Anbda-n3iydenne ¢ saeprueii < 10 MOB 20
Tsokenble sipa U3TydeHHs 20
Anbda-nsnydenne ¢ sneprueii 10...100 MOB 100

JAnst OLICHKH BO3ACHCTBUS M3JIyUCHUS Ha HACEJICHNE HCIIOIb3YIOT KOJUICKTHB-
HYIO0 3KBHBAJICHTHYIO /03y, PaBHYIO IPOW3BEICHUIO SKBUBAJICHTHOH IO3bI Ha
YHCIIO YETOBEK, MOABEPTIINXCS palHalliH:

KD =D/-n (1.8)
K3/I — komiekTHBHAs KBHBAJCHTHAs J03a, 4en-3B; D) — sKBHBaJICHTHAs 1034,
3B; N — YHCIIO YENIOBEK, MOIBEPTIINXCS PAHALNN.

PazButne Guocdeps! MPOUCXOAUT Ha (OHE HOHU3UPYIOIIEH pajualu — ecre-
CTBEHHOI'0 pajualMoHHOTrO (hoHa. PamuanuoHHbid GOH COCTOUT N3 KOCMUYECKO-
IO M3IYYEeHUS U Pagualid OT NPUPOIHBIX PaguoHyKIua0B. OCHOBHOI BKJIan B
€CTECTBEHHBIN paI[I/IaI_[I/IOHHI:Jﬁ (1)OH BHOCAT CJICAYIOIIHUEC PAAUOAKTUBHBIE U30TO-
et “°K, U, %**Th, a Taxoke npoyKThi pacmana ypana i topus. CyMMapHas 103a
(hOHOBOTO M3Iy4EHHs COCTaBJIsIeT OKoJo 1M3B/ron. B paiioHax ¢ BBICOKMM CO-
Jep)KaHWeM PAJMOHYKIIMJIOB CPEIHSAS 110332 M3Iy4eHHs MOKeT pocturarb 10
M3B/roa. CunTaroT, YTO PaANAIMOHHBIN (OH BIUsET HA HHPOPMAIIMOHHBIE TTOTO-
K1 B Ouoctepe, oOycrnaBiuBasi 4acTh HACJIEACTBEHHBIX M3MEHEHUI M MyTalui
JKUBBIX OPTaHU3MOB.

JKuBOTHBIN M pacTHTENBHBIM MHUp Onocheps! obIamaeT pasIMdHON BOCIPH-
UMYHUBOCTBIO K paavaiuvu. Hau6oinee YYBCTBUTCJIIbHBI K H3JIYYCHUIO BBICHINEC
OMOJIOTHYECKHE OpPraHu3Mbl — Y€JIOBEK, MJICKOITUTAIONINE KUBOTHBIC. O}IHOKJ’[G-
TOYHBIC PAaCTCHHA, >XUBOTHBIC, 6aI<Tep1/m MOT'YT BBLACPKHUBATH CPABHUTCIIHLHO
0O0JIBILINE JI03bI PAJANOAKTUBHOTO U3JIyUCHHUSI.

[TopaxkeHue BBICIINX XHMBBIX OPraHU3MOB, MPEX/E BCETO, YEIOBEKA 3aBUCHUT
OT BEJIMYMHBI 03Bl OOIyUeHHUsI, € MPOCTPAHCTBEHHOTO paclpeieIeH s 10 opra-
HHU3MY, BPEMEHH H3JIy4eHUs] 1 BPEMEHHOTO MHTEepBajla OT MOMEHTa IOJIyYEeHUs
1036l (T2011.1.2).
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Tabnuma 1.2
BeposTHOCTH BOSHUKHOBEHHS 3a00JICBAaHUS OT BO3JICHCTBHS
PanHoaKTHBHOTO M3TyYCHHUs Ha OPTAHU3M YeJIOBEKa P IKBHBAICHTHOMN
no3e 1 3B (moporosas 103a)

3abosieBanue BeposAATHOCTL BOBHHKHOBEHHUS
3agoseBanns, %o

Jlelikemus 0,2..0,4

Pak 1mMTOBUIHOMN HKelle3bl 0,05...0,08

Pak MOJIOYHBIX XKee3 0,3..0,5

OmyXxoJu JIeTKHX 0,2..0,3
Hacnencreennsie aehexs 0,5..0,6

NUTOr'O 1,25...1,88

Jlns cpaBHEHUS] OTMETHUM, YTO HACJEICTBEHHBIEC 3a00JIEBaHUS B €CTECTBEHHBIX
ycnoBusix, xapakrepusie s 1980...1990 ronos, cocrasmusior 6...10%, a 3abome-
BaHHe pakoM kojebnercs ot 0,2 mo 0,25% ot Bcero HacemeHus. Bo3upeficTue
OCTPOTO HW3JIYYCHUS, MONyYCHHOTO 32 KOPOTKHH MPOMEKYTOK BPEMEHH OT He-
CKOJIbKHX MHHYT JI0 HECKOJBKHX YacOB, HA OPTaHW3M YEIOBEKa OXapaKTepHU30-
BaHo B Ta0i1.1.3.

Tab6muma 1.3
Bo3szeiicTBue Ha opraHu3M uesioBeka 00ydeHHs

TP KPATKOBPCMCHHOM BO3]1€I‘/‘ICTBI/II/I
JKBUBAJIEHTHasl 1032 Bo3neiicTBis Ha OPraHu3M 4Ye0BeKa
00.1y4yeHus1, 38
0,1...0,25 Her 3ameTHBIX H3MEHEHHIT B HAYAIBHBII IEPHO BpeMeHH, 1-2 roza.
0,25...0,5 CHIKaeTCs COMPOTHUBIIEMOCTh OpPTaHu3Ma K 3200 I€BaHUSIM.
05..1,0 Hapymaercs nMMyHHast cicTeMa, OOMEH BEIECTB, CHIDKAETCS HCIIO

JIEWKOLIUTOB, TPOMOOIIUTOB.

1.2 JlydeBast GOJIE3HD JIETKOW CTENEHH.
2.4 JlygeBast Gome3Hb Cpe/iHe CTETeH .
4..10 JlydeBast GOJIE3HD TSDKEIOM CTENEHHU.
10...100 Kumreunast popma ocTpoii yueBoit 60me3HH.
>100 Toxcuunast hopma ocTpoil TydeBoii GoIe3HH.

[Inpokoe MCTIONB30BaHNE PACIICIUIIONINXCS IEPHBIX MaTEPHUAIOB MIPHUBEIIO
K T7100apHOMY OOITydeHHI0 HaceleHuss. OCHOBHBIC HCTOYHHUKH OOyYeHUs: ypa-
HOBBIC PYIHUKH, PATHOXUMHUYECKHE 3aBOJBI TI0 MIepepadoTKe SIIEPHOTO TOILTHBA,
XpaHWINILA U MECTa yTUIN3aLUU PaJUOAKTUBHBIX MaTEPHAIIOB.

HauOonpIryto onacHOCTh HPEACTABIIAIOT JOJTOXHUBYIIAE PATAOHYKIH/IBI TIe-
34l U CTPOHLMA (*'cs, *sr). XpoHndeckoe 00yueHHE BBI3BIBAET CHIIKCHUE
COTMPOTHUBIIIEMOCTH opranusma B no3e 0,1 3B/roj, a mo3a mopsiaka 0,5 3B mpuBo-
JUT K Pa3BUTHIO XPOHUIECKOH Ty4eBOil OOJIe3HU.

WHTEeHCUBHOE pPa3BUTHE SICPHON DHEPTETHKW MPHUBENO K IMOBBINIEHUIO pa-
nuaronHoro gona 6mocdepsl. Tak, BEHTWISIIMOHHBIE BHIOPOCH M3 YPAHOBBIX
IaxXT COJepXkKaT PaJUOaKTUBHBIN paZioH (222Rh), a paguoHYKJIHMABI BOJOpOJA,
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yraepoma, itoma (°H, YC, *®I) Berymaior B ecTecTBeHHbIE IMKIBI OOMEHa Be-
IIECTB, BBI3bIBAsi HEOOPAaTHMBbIC M3MEHEHUS B XHU3HEACATECIBHOCTH JKUBBIX Opra-
HHU3MOB.

Bce pannoHyKnuabl MoApa3AeiioT Ha YEThIPE TPYIIIbL:

— rpymma A — 0c060 TOKCHYHBIE (aKTHBHOCTD 3,7+10° BK);

— rpynma B — BeICOKO TOKCHUHBIE (akTHBHOCTH 3,7-10° BK);

— rpynna B — cpeqHe Tokcu4HbIe (AKTUBHOCTD 3,7-10* bx);

—rpynna I' — ManoTokcuyHble (aKTUBHOCTh 3,7-10° bk).

Jnst KaKI0To paAuoHYKIIMIa YCTaHOBJIECHBI MIPEAETIBHO JIOMTyCTUMbIE ra30BbIe
noctymenus (ITIT) yepes opransl AbIXaHKs U MIPEeI TOJOBOTO MOCTYIJICHUS B
opranusM (IIT'TI).

Tabmuua 1.4
[Tpenensr nocTymIeHNS palMOHYKIHAOB B OPTaHU3M YEJIOBEKa
JUISL HEKOTOPBIX BEIECTB

BemecTBo I'pynna onacHocTH II', Bx/rox
Bogopox r 5,6:102
Kanmit B 1,910
Llesuit r 9,6:107
Hox r 3,5:107
Vpan A 5,2:10°
Vpan b 5,2:10°
Pajion r 3,6:108

[opaxxeHne opraHu3Ma MO BO3ACHCTBHEM PAIMOHYKIIMIOB HOCHUT Pa3HOOO-
pa3Hblil XapakTep. PanuoHyknuabpl epBoil rpynisl paBHOMEPHO PaclpeacisitoT-
Cs TI0 BCEMY OPTaHM3MY U BBI3BIBAIOT TMIOBPEXKAEHUS OPTaHOB, CXOTHBIX C ACHUCT-
BUEM Y — U3JIyYEHHUS.

Panunonyknuael Bropoi rpymnmsl (Ca, Sr, Ba) HakammuBaroTcs B KOCTHOM TKa-
HU, BbI3bIBasg OOJydeHHE KOCTHOTO Mo3ra. CKIOHHOCTh 3J€MEHTOB TpEThei
IpynIsl K 00pa30BaHUI0 KOMIUIEKCOB NMPUBOJUT K KOHIIEHTPAIlUU UX B KPOBH C
MOCIETYIOIUM IIEPEMEIICHUEM B IIEUYEHb.

@akTopbl KMHETHKH, 0OMEHA Pa3IMYHOTO PACIpPEeNICHNs] B OpraHax MpHBO-
JAT K TOMY, YTO TOKCHYHOCTb PaJHOHYKJIHJIOB MPOSBISAETCS HEOAWHAKOBO IIPH
paBHBIX KOHIEHTpanusax. CleqoBaTenbHO, PaAUOHYKIHIbI C OAMHAKOBON aKTHB-
HOCTBIO, HO C Pa3IM4YHBIMH (PU3NKO-XMMHUUECKHMMHU CBOMCTBAMM MMEIOT Pa3iIny-
HBIE MTPEAETIbI MOCTYIUICHNS B OMocdepy 1 OT/eNIbHbIE OPTaHU3MBI.

OCHOBHBIE METOIBI 3AIIUTHI OHOC(HEPHI OT PATHOHYKIIHIOB!

— pa3paboTka 0e30MacHBIX SASPHBIX TEXHOJOTHH ¢ MUHHUMAJIBHBIMH BBIOpO-
camu 1 cOpocamMu pagloOaKTUBHBIX BEIIECTB;

— BHEJPEHHNE COBPEMEHHBIX METOAOB 3aIlUTHI, OYUCTKH BO3/1yXa, BOJBI, MOY-
BBI OT PaIHOAKTUBHBIX OTXOJIOB;
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— JUIUTENbHBIE KOMIUICKCHBIE CAHUTapHO-THTMEHUYECKUE MEPONPHATHS IO
HaOJIIOICHUIO 33 PaJAHalMOHHBIM (DOHOM, BBISBICHHEM OYaroB PaJlOaKTHBHOTO
3apakeHUsl, OrpaHHYCHHE 00JTydeHHs] HACCICHHS, dKUBOTHBIX, PACTCHUH.

— pa3paboTKa Hay4YHO 0OOCHOBAHHBEIX YPOBHEH IOCTYIUICHHS PaJHOHYKINIOB
B OpPraHU3M YeJOBEKa, ypOBHEH OOIydeHHUS M 3apakeHUSI MECTHOCTH JUIS NPUHS-
THUS SKCTPEHHBIX Mep I10 3alHUTe JIO/CH, JKUBOTHBIX, PACTCHUH.

Kaxk mpaBuito, paguanuonssiii ¢pon cocrasuser 0,05-0,20 mx3p/4ac. [IpoBoas
W3MEpEeHUs PaIMallMOHHOTO0 (OHAa MHHEPAJIOB, MOXHO ONPENENUTh COIEpKaHnue
W30TOIOB PaJHOHYKIINAOB B HCCIEAYEMOM BellecTBe. [IpupoaHbIil ypaH COCTOUT
U3 TpeX U30TONoB, Tadi. 1.5.

Tabnuma 1.5
CoziepKaHne HU30TOIOB B IPUPOJHOM ypaHe
M3oton ypana Copnepxanue, % Ilepuon nmomypacnana, jger
24y 0,00600 4,445-10°
=y 0,964 7,038:10°
28y 99,3 4,464-10°

JI71st mpaBUIIBHOTO pacyeTa COoAEpKaHMs ypaHa B MPUPOTHOM MHUHEpaye olle-
HUBAIOT aKTUBHOCTH M30TOMoB B 1000 cm® umcToro BEILIECTBA, YUYUTHIBAsA, YTO €0
IJIOTHOCTH paBHa 19,04 r/em®:

19040-0,006-0,693

APU = - =2,642-10° pacnanos/c (Bx);
100-234-2,445-10° - 365 - 24 - 3600

A®U = 19040'0’69: 0,693 =1,057-10" pacnanos/c (BbK)
100-234-7,038-10° -365-24-3600

A U 19040-99,3-0,693 =2,35-10° pacmanos/c (BK).

T 100-234-4,468-10° - 365 - 24 - 3600

AHaJ'II/ISI/IpyH pacyeThl, ACIa€M BbBIBOJ, YTO HCO6XOI[I/IMO YUYUTBIBAThL pacran
BCEX U30TOIIOB ypaHa.

Ipaxmuueckas uacmos pabomol

Brmonaenne pabotel: OnpeaensioT yAeabHyI0 aKTHBHOCTh MOJYYEHHOTO 00-
pasiia rpanuta (bk/kr). BrmouaroT mo3umerp-paguometp JIPTB-01-«OKO-1» u B
COOTBETCTBUH C MHCTPYKIHUEH MO 3KCIUTyaTalliyl MprOopa AeNalT 5-6 0TCYeTOB
9KCIIO3UIIMU (POHOBOTO M3IYUYEHHUS M aKTUBHOCTU oOpasia rpanuta. [lo ypaBHe-
HusiM 1.9, 1.10 npoBoAsT pacyer copepKaHusi ypaHa B IPaHHUTE, YYUTHIBas, YTO
IIOTHOCT IPaHKTa paBHa 2,7 T/cM® , a pasMepHOCTh akTHBHOCTH N BhIpakeHa B
Bbx. Conepixanue n30TonoB ypasa (X) BeIpaykaeTcs B T.
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Ecnu mpumeHsoT npubop, HE MO3BONISAIOMNI ONPENENATh YACIbHYIO aKTHB-
HOCTh PaJMOHYKIH/A, TO MPOBOIST U3MEPEHHS MOITHOCTH SKBHUBAJICHTHON 103bI
¢ona — nematot 10-15 n3MepeHuit 1 MPOBOAAT pacdeT CpeaHero 3HaueHus. [lepe-
BOJSIT 3HAUEHMSI MOIIHOCTH 3KBHBAJIECHTHON 103bI B cucteMy CU, cumras kos-
dumment K® paBHbIM euHuIe. Pa3MepHOCTh MOIIHOCTH SKBHBAJICHTHOH I03bL.

o _

A3 =Tp/c

W3MepsroT MOIHOCTh 3KBUBAJICHTHOW JI03bI M3JIyY€HUs B NMPUCYTCTBUU Ipa-
HHUTa — IIOMEIIAIOT NPHOOp HA TPaHUTHYIO IIUTY U aenaioT 10-15 usmepeHuid.
ITpoBoaAT pacder cpeqHEro 3HaYCHUS I[‘j’. OmnpenensroT N3MEHEHHE MOITHOCTH
SKBUBAJIEHTHOH 103Bl PAJUOHYKIIHAA!

o _
ALY =1, -1,

OmnpenessioT KOJIMYecTBO aTOMOB ypaHa, paclaBIIuXcs 3a | CeKyHAy, YUUTHI-

Bas, 4yTO IpH pacnaje 1 aroma ypana Beigensercs 200 MaB sneprumn:

p
N = 6 2, 9
2-10°-1,602-10
[IpoBoasT pacyer KoauuecTBa ypaHa, coaepskamierocs B 1000 cm® rpaHuTa 1o
ypaBHeHmsiM 1.9, 1.10, B KOTOpBIX ydTeH pacnaj BceX H30TONOB ypaHa:

>

N:NA.M( X -0,00600 X -0,694 X 99,3 )(1.9)

+ +
234.100-TV@®4y,,  235.100-TYV®;,,  238.100-TV®®),,,
In2-6,022-10% - X 000600 0694 99,3 (1.10)
100-365-24-3600 | 234.2,445.10°  235.7,038-10°  238-4,468-10°

Omnpenensror obiiee copep’kaHne ypaHa B TPaHUTE, COAEP)KaHHE KaKIOTO
nzotomna (%).

IIpoBoAT MaTeMaTH4ECKyI0 0OpabOTKy Pe3ylnbTaTOB U3MEPEHHUS:

— pacueT CpeHUX 3HAYCHUH;

— pacueT IUCIEPCUN;

— OTHOCUTEJIbHYIO TOI'PEUTHOCTD UBMEPECHUS,;

— pacueT JOBCPUTECIIbHBIX UHTEPBAJIOB.

Bonpocs! 111 caMOCTOATEIBLHOM MOATOTOBKH

1. TlonsiTHe O m03€, PKBUBAJECHTHON [103€ M3JIy4CHUS. EIUHUIBI U3MEpEHHs
JI03BI U3ITyYEHUSI.

2. Bo3neilicTBHe paalallMOHHOTO M3IYYCHHS HAa OMOJOTMYECKYIO TKaHb. Mc-
TOYHUKY 3arpsi3HEHUs Onocepsl paaHOHyKIHIAMH.
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3. ITonsiTne o mMpeaeabHO-AOMYCTUMBIX KOHIEHTPALMIX PagHOHYKINI0B. Bu-
b1 TIPEAETbHO-AOIYCTUMBIX KOHIIGHTPANi paJuoHyKINAOB.
4. ®opmanpHas KMHETHKA pagHalMoHHOTrO pacnanga. CoxepiKaHHE M30TOIOB
ypaHa B IPUPOJE.
5. OcHOBHBIE pacueTHbIC (POPMYIIBI M ONPEACICHHE AKTUBHOCTU PaJHOHYK-
JIMJIOB.

Bbubauorpadunueckuii cnmcox

1. BpenHsle XUMHYCCKHE BellecTBa. PajguoakTHBHBIC  BellecTBa  /
B.A.Baxenos, U.5.bynrakos, B.®.Bacunenko u ap. — JI.: Xumus, 1990. — 464 c.

2. JlomanoB A.H. ParmoHanbHOE MPHUPOONOIB30BAHUE U OKOJOTHYECKAs
skcneptu3a. Koncmekr neknuit. — benropox: BTUCM, 1993. — 96 c.

3. JlomanoB A.H. MOHHTOPHHT H 3KCTIepTH3a 0€30MaCHOCTH JKU3HEACATEIb-
HocTH: yueb. mocobue / A.H. Jlomanos, E.B. Kimmmosa — benropon: Usn. BI'TY,
2009. - 201 c.
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JlaGopaTopnas paGora 2
OmnpeneneHue napaMeTpoB Bo3Ayxa padoueii 30HbI M 3aLUTA
OT TEeIJIOBBIX BO3/eHCcTBHI

Lenv nabopamopoii pabomul — 03HAKOMHTH CTYJICHTOB C TEOPUEH TEITIOBOTO
N3ITy4eHHsT (PU3NIECKON CYNTHOCTHIO U MH)XEHEPHBIM PacueTOM TEIUIOM3OJISALIUH,
¢ npudopaMu It U3MEPEHUs TEIUIOBBIX MOTOKOB, TEMIIEPATYPhI, BIaXXHOCTH U
CKOPOCTH JABWKEHUS BO3/1yXa, HOPMAaTHUBHBIMU TpeOOBaHMAMH K IapaMmeTpam
BO3/lyxa paboyell 30HbI, MPOBECTH M3MEPEHHsI WHTEHCHBHOCTH TEIUIOBBIX HM3ITY-
YEHUH B 3aBUCHMOCTH OT PACCTOSIHUS J0 MCTOYHHMKA M OLUEHUTH 3()(HEeKTUBHOCTD
3aIUTHI OT TEIJIOBOTO U3JIyYSHUS C IIOMOIIBIO SKPaHOB.

1. Obwue ceeoenus

JIyqucTerii TerrooOMeH MEXIy TelnaMH MpeAcTaBisieT coboil mpomecc pac-
MIPOCTPAaHEHUs] BHYTPCHHEH >HEPIHH, KOTOpasi M3IydaeTcs B BHJAE 3JIEKTPOMAr-
HUTHBIX BOJH B BuAnMoii u nadppaxpacuoit (MK) obmactu cnekrpa. [yimHa BOIHBI
BuauMoro u3nydeHus — ot 0,38 mo 0,77 MxMm uH(ppakpacHOro — H0mee 0,77 MKM.
Takoe u3mydeHHe HA3bIBACTCS MeENI08bIM WITH AYUUCTIbIM.

Bo3myx mpospadeH (auatepMUUeH) Ul TEIUIOBOTO M3JIydCHHS, TIO3TOMY IpH
MIPOXOXKICHUH JIYYUCTOTO TeljIa Yepe3 BO3AyX TeMIepaTypa ero He MOBBIIIAeTCs.
TenoBble Ty4M TOTJIOUIAIOTCA MpEAMETaMM, HarpeBalOT UX U OHHM CTAHOBSTCA
H3TydaTensMu Teria. Bo3ayx, compukacasch ¢ HarpeThIMH TelaMM, TaKKe Ha-
IpeBaeTcs U TeMIlepaTypa BO3IyLIHON cpebl B IPOU3BOACTBEHHBIX TOMEIICHUIX
BO3pacTaer.

VIHTEHCHBHOCTD TEMJIOBOTO M3JIYy4EHHsS MOXET OBITh OmpejesieHa Mo GpopMmy-
ne:

™)
100 -110
Q=0,78F|72, (2.1)
rae Q — UHTEHCUBHOCTH TEIUIOBOTO U3JIYYCHUS, BT/MZ; F — mnomanp u3ny4aro-
1€ IOBEPXHOCTH, Mm% TO - TeMIieparypa usiydaronieii mosepxtocty, K; | — pac-
CTOSTHHE OT U3JTydarouiel TOBEPXHOCTH, M.

N3 dopmyist (1) crnemyeT, 9TO KOJMYECTBO JTYYIHUCTOTO TEILIA, MOTJIONIAEMOT0
TEIOM YeJIOBEKAa, 3aBHCUT OT TEMIEpaTypbl MCTOYHHMKA W3IY4EHHUs, ILIOLIaTU
M3IyYaroleil MOBEPXHOCTH U KBajApaTa PacCTOSHHS MEXIy H3JIydarolen Imo-
BEPXHOCTHIO U TEJIOM YETIOBEKA.

TenoBoii 0OMEH opraHu3Ma 4YelIoBEKa C OKPY’Karolle cpe/lol 3aKirodaeTcs
BO B3aUMOCBSI3W MEXKIy OOpa3oBaHHMEM Temuia (TEPMOTEHE30M) B pe3yJbTaTe
KHU3HEEATETFHOCTH OpPTraHu3Ma M OTa4el UM 3TOTO TeIjla BO BHELIHIOIO CPeay.
OTtnmada Temia OCYMIECTBISIETCS, B OCHOBHOM, TPeMsI CIIOCOOaMM: KOHBEKIHEH,
M3ITYYCHUEM U UCTIApCHUEM.
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[epenaga terura UK-m3mydennemM sBisiercss HanOosee 3pQeKTUBHBIM CIIOCO-
0OM TETIIO0TAAYH M COCTABIACT B KOM(OPTHBIX MeTeOoycnoBusx 44—-59 % obmieit
TEII00TAaYM. Teno 4enoBeka U3JIydaeT B JUANa30He IJIUH BOJIH OT 5 10 25 MKM
€ MaKCUMyMOM 3HEPTHH Ha JATHHE BOJHBI 9,4 MKM.

B mpou3BOACTBEHHBIX YCIOBHAX, KOTJa pabOTAONINHA OKPYKEH MPEAMETAMH,
HUMEIOIIMMH TEMIIEPaTypy, OTINYHYIO OT TEMIIEpaTyphl Tela YeJIOBEKa, COOTHO-
LIEHHE CIIOCO0O0B TEIUIOOTAaYM MOXKET CYIIECTBEHHO M3MeHAThcs. OTnava yerno-
BEYECKHMM TEJIOM TeIUIa BO BHEIIHIOIO Cpelly BO3MOJKHA JIMIIb TOT/A, KOIJa TeM-
reparypa OKpYXalOIIMX MPEeIMETOB HHXKE TEMIIEpaTyphl Teja denoBeka. B o0-
paTHOM ClIydae HalpaBJIeHHE MOTOKa JTyYMCTOH 3HEPrUU MEHSeTCS Ha MPOTHBO-
TIOJIOKHOE, U yKE TeJIO YeJIOBEeKa OyAeT MOoJyvaTh U3BHE JOIOJHHUTEIBHYIO TEeI-
noByo »Hepruto. Boszpelicteue MK syueil mpuBoauT k meperpeBy opraHuszma u
TeM OBICTpee, YeM OOJbIIe MOUIHOCTh M3JIydEHUs, BBIIIEC TEMIICpaTypa W BIaK-
HOCTh BO37yXa B paboueM IOMEUICHHUH, BBIIIC HHTCHCHBHOCTbH BBINOIHIEMOM
paboTEL.

UK-u3nydyeHve, noOMHUMO YCHUJIEHUS TEIJIOBOTO BO3AECHUCTBUSA OKpY’Karoulei
cpenbl Ha opraHn3M padoTaromniero, obnaznaer crenuduaeckuM BiustaueM. C ru-
THEHHYECKOW TOYKH 3pEHHsI BaXXKHON ocoOeHHOCThI0 MK-n3mydenus sBuseTcs ero
CHOCOOHOCTh MPOHUKATh B JKUBYIO TKaHb HAa Pa3HyIO INIyOHHY.

Jlyun niavHHOBONHOBOIO AMana3zoHa (0T 3 MKM 10 1 MM) 3a1epKHUBalOTCS B
MOBEPXHOCTHBIX CJIOSX KOXH yxe Ha riayoune 0,1-0,2 mm. [Toatomy ux ¢usno-
JIOTHYECKOE BO3JEHCTBHE HAa OPraHU3M MpOSBIAETCS, IJaBHBIM 00pa3oM, B IO-
BBIIICHUH TEMIIEPATYPHI KOKU U MEperpeBe opraHu3Ma.

JIyan kopoTkoBomHOBOTO nuamazoHa (ot 0,78 mo 1,4 MkM) obmamaroT cro-
COOHOCTBIO IPOHUKATH B TKAHH YEJIOBEUECKOI'O OpPraHn3Ma Ha HECKOJIBKO CaHTH-
MetpoB. Takoe MK-n3nmydeHue Jerko NMPOHHUKAET 4Yepe3 KOXKY M UepernHylo KO-
PpOOKY B MO3rOBYIO TKaHb M MOXKET BO3JIEHCTBOBATh Ha KJIETKH T'OJIOBHOTO MO3Ta,
BBI3BIBAs €T0 TSDKENbIEe NopaxeHus. B wactHocTn, MK-n3nydenne MoxxeT npusec-
TH K BOBHUKHOBEHHUIO CHeNU(pHIEcKOro 3a00eBaHus — TEIUIOBOTO yapa IposiB-
JISIOIIETOCs B TOJIOBHOHM 0OJIM, TOJIOBOKPYKEHUH, yUallleHUH ITyJIbCa, YCKOPEHUHT
JBIXaHUS MaJICHUN CePACIHOI NesATeTbHOCTH, IOTepe CO3HAHMS U JIp.

ITpu oGnyuennn kKopoTKoBOIHOBEIME WMK-mydaMu HaOmromaeTcs MOBBIICHHE
TeMIepaTyphl JIETKUX, TOYEK, MBIIII U IPYTUX OpraHoB. B kposu, mumMde, crimH-
HOMO3TOBOM KHUIKOCTH MOSBIISIOTCS CIEU(pUUEcCKue OMOIOTHYECKH aKTHBHEIC
BEIIECTBA, HAOIOJAIOTCS HapyIIEHHS OOMEHHBIX IIPOIIECCOB, W3MEHSIOTCS
(YHKIIMOHAIEHOE COCTOSIHUE [IEHTPAJILHOIM HEPBHOM CHCTEMBI,

VIHTEHCHBHOCTD TEIIOBOTO OOJIYyYEHHMs YeJIOBEKa PErjaMeHTHPYETCsl, HCXOs
13 CyOBEKTHBHOTO OLIYIIEHHUS YenoBeKoM 3Hepruu obmydenus. Cornacao 'OCT
12.1.005-88 MHTEHCHBHOCTH TEIUIOBOTO OOJIy4EHHUs] PabOTAIOMIMX OT HAarpeThIX
MIOBEPXHOCTEH TEXHOJIOTHYECKOTO 000PY/IOBAaHUS, OCBETUTEIBHBIX NPHUOOPOB HE
JIOJDKHA MPEBBIMIATh: 35 Br/m* npu obaydeHun 6onee 50 % MOBEpXHOCTH Tena;
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70 Br/m® ipu o6mydennu ot 25 10 50 % mosepxnocTH Tena; 100 Br/m® — mpu
oOmyuennn He Gonee 25 % moepxHOCTH Tena. OT OTKPHITBIX UCTOYHUKOB (Ha-
TPEThIe METAUl M CTEKJIO, OTKPHITOE IIaMsl) MHTEHCUBHOCTD TEIUIOBOTO O0ITyde-
HUS He J0JDKHA mpeBbimaTh 140 Br/M® mpu obiyuennu He Gomee 25 % moBepx-
HOCTH TeJla K 0053aTEIbHOM HCIIOIb30BAaHUU CPEACTB MHANBUAYAIHHON 3aINTHI,
B TOM YHCJIE CPEICTB 3AIIUTHI JIMIA U IJ1a3.

HopMmbl orpann4nBaroT Takke TeMIIEpaTypy HarpeThix MOBEPXHOCTEH 000py-
JIOBaHMs B pabouell 30He, KOTopasl He J0JDKHa npesblath 45 °C, a s o6opy-
JIOBaHMs1, BHYTPH KOTOporo Temreparypa omuska k 100 °C, remneparypa Ha ero
MIOBEPXHOCTH JIOJDKHA OBITH He BbIe 35 °C.

B mpom3BOACTBEHHBIX YCIOBUSX HE BCErZa BO3MOKHO BBINOJHUTH HOpMa-
TUBHbIE TpeOOBaHMs. B 3TOM ciiydae NOJKHBI OBITH MPEIyCMOTPEHBI MEPONPHSI-
THSI TI0 3alUTe pabOTAIONMX OT BO3MOKHOTO IEPerpeBa: AUCTAaHIIMOHHOE yIpaB-
JICHWE XOJOM TEXHOJOTHYECKOTO IPOIEcca; BO3LYNIHOE WM BOJO-BO3MYLIHOE
JOyIIUPOBaHUE PabOYNX MECT; YCTPOHCTBO CHENHAIBLHO 000pY/JOBAaHHBIX KOMHAT,
KaOWH WM pabounX MECT AJsI KPaTKOBPEMEHHOT'O OT/BIXA € MoJadeid B HUX KOH-
JULIHIOHUPOBAHHOTO BO3JlyXa; HCIIOJIb30BAHHUE 3AIUTHBIX 3KPaHOB, BOISHBIX U
BO3YLIHBIX 3aBEC; MPUMEHEHNE CPEICTB MHINBHUIYAIbHOHN 3alINTHI; CIICIIONEK-
b, CTICIIOOYBHU H TIP.

OmHMM U3 CaMBIX PaclpOCTPaHEHHBIX CHOCOOOB OOpPHOBI C TEIJIOBBIM H3ITY-
YEHHMEM SIBIIIETCS SKPAaHUPOBAHUE M3IIYYAIOLIUX NOBEpXHOCTEU. Pasnuuaror sk-
paHbI TPEX TUIIOB: HENPO3payHbIe, IPO3PAYHbIC U NOIYIPO3pauHbIC.

B Henpo3pauHbIX SKpaHax MOTJIOLAEMasi SJHEPIUsl 3JIEKTPOMATHUTHBIX KOJIe-
OaHMii, B3aMOJICHCTBYS C BEIIECTBOM 3KpaHa, MPEBpAaIlaeTcs B TEIUIOBYIO 3HEP-
ruto. [Ipn 3TOM 3KpaH HarpeBaeTcsl M, KaK BCAKOE HAarpeToe Telo, CTAaHOBHTCS
HCTOYHHKOM TEIIOBOTO M3Iy4eHHs. [Ipu 3TOM H3IIydeHHe MOBEPXHOCTBIO SKpa-
Ha, MPOTHBOJIEKAIIEH SKPaHUPYEMOMY HCTOYHMKY, YCIOBHO paccMaTpHUBAacTCs
Kak IPOITyIIEHHOE M3JIydeHNe UCTOYHMKA. K Herpo3payHbIM 3KpaHaM OTHOCSTCS
HarpuMmep, MeTajulueckue (B T.4. aJFlOMUHHEBBIE), allb(OJeBble (ATFOMUHHUEBAs
¢dospra), dyrepoBaHHbie (IEHOOCTOH, MEHOCTEKIIO, KEPAM3HT, MeM3a), acOecTo-
BBIE U JIP.

B mpo3paunbIx 5KpaHax U3JIydeHHE, B3aUMOJEHCTBYS C BELIECTBOM JKpaHA,
MMHYET CTaJ1U IIPEBPALIECHHS B TEIJIOBYIO SHEPTUIO U PACIIPOCTPAHIETCS BHYTPU
JKpaHa IO 3aKOHAM T€OMETPHUYECKOW ONTHKH, YTO M 00ecredrBacT BUIUMOCTD
yepe3 3kpaH. Tak BexyT ceOs SKpaHbl, BHIIOJHEHHBIE U3 PA3INIHBIX CTEKOJ: CH-
JIMKAaTHOT'0, KBApIIEBOT'O, OPraHUYECKOT0 METAUIM3UPOBAHHOTO, & TAKXKE TIICHOY-
HBIE BOZSIHBIE 3aBECHI (CBOOOHBIE M CTEKAIOIIUE 10 CTEKIy), BOJOANCIIEPCHBIE
3aBECHI.

[Monynpo3paunble S5KpaHbl 00BEANHSAIOT B ce0e CBOWCTBA MPO3PAYHBIX U He-
MIPO3PavHBIX 9KpaHOB. K HUM OTHOCATCS METAUIMYECKHE CETKH, IIEITHBIC 3aBECHI,
9KpaHbI U3 CTEKJIa apMUPOBAHHOTO METAJUINIECKON CETKOH.
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o mpuHOMITY AEWCTBHS SKPaHBI MOAPA3ACIAIOTCS Ha TETUIOOTPAXKAIOIINE Te-
IUTOTIOTJIONIAIOMINE U TEIuooTBoAsAmue. ORHAKO 3TO JAEJNEHHE JOCTATOYHO yC-
JIOBHO, TaK KaK KaXXIbIil dKpaH 00lamgaeT OJHOBPEMEHHO CIIOCOOHOCTBIO OTpa-
XKaTh, TOTJIONATh U OTBOIUTH Temio OTHECEHUE SKpaHa K TOW WM WHOM rpyme
MIPOU3BOIUTCS B 3aBHCHMOCTH OT TOTO, KaKas €ro CIIOCOOHOCTh BBIPA)KEHA CHITb-
Hee.

TennmooTpaxaromye 3KpaHbl UMEIOT HU3KYIO CTEIEHb UYEPHOTHI MOBEPXHO-
CTeH, BCIEJCTBHE YEr0 OHU 3HAUUTENbHYIO YacTh MAJAoLell Ha HUX JTy4YUCTOH
SHEPrHM OTPaXalOT B 0OpAaTHOM, HalpaBJICHHH. B KauecTBe TEIIOOTpasKaroIIMX
MaTepHalioB B KOHCTPYKIIMU 3KPAHOB LIMPOKO HCIONB3YIOT alb()oib, TUCTOBOU
IIOMUHHM, OLIUHKOBAHHYIO CTaJlb, ATIOMHUHUEBYIO KPACKY.

TenonoriomaroMMy Ha3bIBalOT 3KPaHBI, BHIMOJHEHHBIE U3 MAaTEPHUANOB C
BBICOKMM TEPMHYECKHM CONPOTHBICHUEM (MalbiM KO3((UIHMEHTOM TEIIONPO-
BOJHOCTH). B KadecTBe TEIUIONMOITIOMIAIOMINX MATEPHAIOB NPHMEHSIOT OTHE-
YIIOPHBII 1 TEIUION30JIMOHHBIN KUPITNY acOecT, IITaKoBary.

B kauecTBe TEIIOOTBOAALINX 3KPAaHOB HanOoJiee MUPOKO HCTIOIB3YIOTCS BO-
JSTHBIE 3aBECHI, CBOOOIHO MaIaloNye B BU/IE INICHKH, OPOIIAONINE APYTYIO SKpa-
HHUPYIOIIYIO MOBEPXHOCTh (HANPUMEP, METAUINYECKYIO0), MO0 3aKIIOUCHHBIC B
CHeNMaNbHBIM KOXYX M3 CTEUIM (aKBapWJIbHBIE 3KpaHBI), MeTaia (3MEEBUKHU) U
ap.

OueHuTh 3(PEKTUBHOCTD 3aLIUTHI OT TEIUIOBOTO HU3JIYYEHHS C IIOMOIIBIO K-
PaHOB MOYHO 110 (opMyJie:

n =ﬂ-100%, (2.2)

rie Q — MHTEHCHBHOCTB TEILUIOBOTO M3/TyUCHHs 6€3 PUMEHEHHs 3amuThl, B/vm?;
Q, — HHTEHCHBHOCTH TEILIOBOTO M3ITyYEHHs C IPUMEHEHHEM 3auThl, Br/M%.

IIpu ycTpoiicTBe 00me0O0MeHHOI BeHTWIISIINHY, IPEHa3HAYeHHON U yaase-
HUsI U30BITKOB SIBHOTO TeIUIa, 00BbEM IMPUTOYHOTO BO3ayXa Ly, (Ms/‘l) OTIPEJICITISIOT
o popmye:

L, = Qus , (2.3)

(yu - Tnp €t

rae Qs — M30BITOK siBHOTO Teria, k[x/4; T,, — TemMneparypa ynajisieMoro Bo3-
nyxa, °C; T, — TeMniepaTypa npuTo4Horo Bo3ayxa, °C; p,, — INIOTHOCTb NIPUTOY-
HOTO BO3/1yXa, KI/M"; ¢ — yAeJIbHas TEIJI0eMKOCTh BO3yXa, KJK/Krrpa.
Temmepatypy Bo3ayxa, yAaIsieMOro U3 IMOMEIIEHHUs, ONIPEAEISIOT 110 GopMmy-
ne: .
Ty =Ty, +AT “-2, (2.4)

rae T,, — TemmepaTypa B pabouei 30He, KOTOpasi HE JOJKHA IPEBBIMIATH yCTa-
HOBJICHHYIO CaHHTapHBIMH HOpMamu, °C; AT — TeMmepaTypHBIH TpPagHeHT II0
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BeIcoTe nomemeHus, °C/m; (06srau0 0,5-1,5 °C/m); H — paccrosHue ot moia mo
LIEHTPA BBITSDKHBIX IPOEMOB, M; 2 — BBICOTA pab0UeH 30HBI, M.

Ecnu xonudecTBo 00pa3yromiuxcs TEIUIOBBIACICHNI HE3HAUYNTEIbHO WM HE
MOJKET OBITH TOYHO ONpEIETICHO, TO OOIEOOMEHHYI0 BEHTHIAINIO PACCUUTHIBA-
10T 10 KPaTHOCTH BO3yX000MEHa, KOTOPasi TOKA3bIBAET, CKOJIBKO pa3 B TCUCHHE
yaca IMPOUCXOANT CMEHA BO3yXa B IIOMEIIECHNH (OOBIYHO 71 HAXOAUTCS Mpeaenax
ot 1 no 10, npuyem Juis moMeleHnii HeGOoIBIIOr0 00beMa HCIIONIB3YIOTCS Ootee
BBICOKHE 3HaueHHs N). [y ynaneHust Bo3jyxa M3 HMOMELICHUS 34aHUe OOBIYHO
o0opyyercs Tak Ha3bIBAeMbIMH (hOHAPSIMU.

MecTHYI0 IPUTOYHYIO BEHTWIISIMIO IIHMPOKO MCIOIB3YIOT IS CO3/IaHUs Tpe-
OyeMbIX IapaMeTpPOB MHUKpPOKJIMMAaTa B OIpaHHYEHHOM 00beMe, B 4YaCTHOCTH,
HETOCPEIICTBEHHO Ha pabodeM MecTe. DTO AOCTUIAETCS CO3JaHHEM BO3YLIHBIX
0a3MCOB, BO3AYIIHBIX 3aBEC M BO3LYIIHbIX JyIICH.

Bo3oywmneiii oasuc co3paloT B OTAENBHBIX 30HaX pabOYMX MMOMEIICHUH C BBI-
COKO# TemmepaTypoil. list 3Toro HeOONBIIYI0 Pabodyro IUIOMANb 3aKPHIBAIOT
JIETKAUMH TIEPEHOCHBIMH IIEPETOPOAKAMH BBICOTOH 2 M M B OTOPOXXEHHOE IIPO-
CTPaHCTBO MOAAIOT MPOXJIATHBIN BO3AYyX ce ckopocThio 0,2—0,4 m/c.

Boszoywneie 3a6ecul co3maroT IUIA NMpeAyNpexICHHUS NPOHUKHOBEHUS B IIO-
MEILIEHHE Hapy)KHOTO XOJIOJHOTO BO3AyXa IyTeM Mojady 0ojiee TEIIoro Bo3ayXa
¢ GospuIoit ckopoctbio (10—15 M/c Mo HEKOTOPBIM YIIIOM HAaBCTPEUY XOJIOJHO-
MY IIOTOKY.

Bozoywmbie Oywiu MPUMEHSIOT B TOPSIYMX 1I€Xax Ha pabouuMxX MecTax, HaXo-
JANIUXCA 100 BOSHeﬁCTBHeM JIYYUCTOI'O MOTOKA TEIIOTHI 00IBIIION MHTEHCHUBHO-
cru (6oxee 350 Br/ M).

IToTok BO3ayxa, HampaBJICHHBIH HEMOCPEICTBEHHO Ha pabodero, Mmo3BOJsieT
YBEJIMYUTH OTBOJ| TEIIa OT €r0 Tejla B OKPYXKAIOILylo cpeny. Bribop ckopoctr
MIOTOKa BO3/yXa 3aBUCHT OT TSHKECTH BBIIIOJIHAEMOW pabOTHI, a TaK)Ke OT MHTECH-
CHUBHOCTH O0JIy4eHUsI, HO OHa He JIOJDKHA, KaK MPaBWJIO NPEBHIIATh 5 M/C, Tak
KakK B 9TOM Ciiydae y pabodero BO3HHKAIOT HENPHUATHBIC OLIYIIEHHs (HampuMmep,
IIyM B ymax). 9 (ekTHBHOCTh BO3IYIIHBIX AYIIeH BO3pacTaeT MpH OXJIAXKICHUH
HaIpaBJsIeMOro Ha pabouee MECTO BO3/yXa HJIH )K€ NP MOJAMEIINBAHUU K HEMY
MEJIKO paclblJIEHHON BOJBI (BOJI0-BO3YIITHBIN JYIIN).

Copaep:xanue padoThl
OnucaHnue cmenoa.

Buemnuit BUI cTeHaa npeacTaBieH Ha puc.2.1.

CteHz cocTOUT M3 OBITOBOTO IEKTPOKaMHHA |, MOJIEIM IPOU3BOICTBEHHOTO
TIOMEIIEHHUS 2 C BEHTWIALMOHHBIM 30HTOM 3, OOKOBOH CTEHKH 4, YeThIpeX uccie-
JYeMBIX 5KpPaHOB 5, CTOHKM 6 T'MIpOMeTpa, TEpMOAHEMOMETpa, H3MEPHTENs
IUTOTHOCTH TEIUIOBBIX IIOTOKOB 7, ¥ yJUITMHATEIIS.



Puc. 2.1.

BokoBast cteHKa 4 MOJeNT CheMHasl, a IEpEIHsA U 3aJHAs CTCHKH 8 — TITyXHe.
Ha GokoBo#f MOBEpXHOCTH MOJIENIN ITOMEIICHHUS 3aKpETUICHBI KPIOYKH 9, Ha KOTO-
PbI€ YCTaHABJIUBAIOTCA CMCHHBIC DKPAaHbI 5.

B croiike 6 MOTryT OBITh 3aKpeIUIeHbI JIH00 M3MepuTesbHas rojoBka 10 u3me-
pHTEIS TEIUIOBBIX MMOTOKOB 7, TMOO TEPMOAHEMOMET.

BrITOBOM 3neKTpoKaMHMH | HMCHOIB3yeTCsl B KaueCTBE MCTOYHHUKA TEIIOBOTO
H3JIYy4YEHUS.

BeHTI/IJDIHI/IOHHI:Jﬁ 30HT 3 HCIOJIB3YETCA IJI CO3AaHUA BBITSDKHOM BEHTHJIS-
WU ¥ YCTaHABIHMBACTCS CBEPXY HA MOJEIb MPOM3BOJICTBCHHOTO ITOMEIICHHS 2.
BHyTpH BEHTWISIIIMOHHOTO 30HTA YCTAaHOBJICHA JIaMIIa HAKAIWBaHUS, KOTOpas
CIIY’)KHT Ui OCBEIICHHS MOJEIH IPOU3BOACTBEHHOTO IMOMEIICHHUS, a TaKKe B
Ka4yecTBE JOTIOJHUTEIFHOTO HCTOYHHKA TeTla JJI H3MEHEHUS TETUIOBOTO PEKH-
Ma BHYTPH MOJCIIH.

UzmepurenbHas rooBka 10 ¢ MOMOMNIBIO BHHTOB KPEMUTCS K BEPTHKAIBLHOU
cTolike 6. Bes 3Ta KOHCTPYKITHS MOXKET BPYUHYIO ITEPEMEIIaThCS 110 CTONICIITHULIE
JUTS U3MEHEHHUS PACCTOSHIS MEXTy UCTOYHUKOM TETUIOBOTO M3ITyUSHHS U M3Me-
PUTETBHOM TOJI0BKOM.

s n3MepeHust pacCTOSHUS OT MCTOYHHMKA TEIUIOBOTO M3Iy4deHHs (JIEKTpO-
KaMuHa 1) 10 M3MepUTETbHOM ToNoBKY 10 HCIIONB3yeTCsl CTaHIapTHAsT METaUIH-
yecKas JIMHEHKA.
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CMeHHBIE DKpaHbl 5 HMEIOT OAWH TUIIOPAa3Mep ¥ BBINOJIHEHBI M3 MeTalla ¢
TEMHOH U CBETJION OKpacKoii, Ope3eHTa i Habopa mapaieIbHBIX [EeNei.

Ha 3amHeil cTeHKe MOJeNnH IOMEIICHUs YCTaHOBIICH TUIPOMETp JUIs H3Mepe-
HUS BJIQKHOCTH BO3[yXa BHYTPU MoOJEIH. sl H3MEpeHHs: CKOPOCTH JBHKCHUS
BO3[yXa HCHOJIB3YeTCs MajorabapHTHEIH TepMOAHEMOMETp, 3aKpeIUIIeMbId B
CTOHKE 6.

Ha cronemnune pasMelies yUIMHATENb AJIsl HOAKIIOUYEHHS K CETH IepeMeH-
HOT'O TOKa DJIEKTPOKaMKHa | ¥ BEHTHJISILIMOHHOTO 30HTA 3.

Tpebosarnus bezonachocmu npu 8bINOIHEHUU 1aDOPAMOPHOL pabomel.

1. K paboTe n0mycKaloTCsl CTYACHTHI, 03HAKOMJICHHBIE C YCTPOHCTBOM J1abo-
paTopHOTo CTeHJa, NPUHLIUIIOM JISHCTBHS U MepaMu 0€30MacHOCTH IpH MpoBe-
JeHUU JTab0paTOPHOI paboTEHI.

2. He pexoMeHayeTCs BKIIOYATH AJIEKTPOKAMHH Ha MOJIHYIO MOLIHOCTH 1 KBT
(3a1eficTBOBaH OMH HAarPEeBaTEIILHBIN IEMEHT, BTOPOU — OTKIIIOYCH).

3. 3ampemniaercst IpHUKacaTbCs K DIEKTPOHArPEBATEIBHOMY DJIEMEHTY JJICK-
TPOKaMHHa.

4. He momyckaetcst paboTa ¢ JIF00BIM 3KpaHOM OoJiee 7 MUHYT.

5. PaccTosHue 0T 35ekTpokaMuHa 10 3kpaHa 150-200 mm.

6. Ilocrme mpoBeneHUs J1aOOPATOPHON PabOTHI OTKIIOUUTH 3JICKTPOMUTAHHE
CTeH/a.

Topsodox nposedenus 1a60pamopHol pabomul.

3aoanue I: ViccnenoBaTh M3MEHEHHE WHTEHCHBHOCTH M3JY4YEHUsS B 3aBHCH-
MOCTH OT PacCTOSHHS /10 HCTOYHHKA.

1. TloAKIIOYNTH YAJIMHHUTENb K CETH.

2. TloaxmounTh BEHTWIAMOHHBIA 30HT M HCTOYHHK TETIIOBOTO M3ITyYSHHUS K
PO3eTKE y/UITMHHTEIIS.

4. CHATb OOKOBYIO CTEHKY MOJIETH PON3BOJICTBEHHOTO MOMEIIICHHSI.

4. YcTaHOBUTH I'OJIOBKY H3MEpHUTENS TEIUIOBOTO IMOTOKA B IITATUBE TaKUM
00pa3oM, uTOOBI OH ObLIIa CMEIIeHa OTHOCUTEIBHO cTOWKK Ha 100 MM.

5. BKIIOYHTH UCTOYHHK TEIIOBOTO M3ITYYEHHUS U JaTh €My IPOTPETHCS B Te-
yenue 2—3 MuH. Bkirounts u3mepurens temioBoro noroka UII-2m.

6. BpyuHyio mepememniath LITaTHB BAOJIb JIMHEHKH, YCTaHABIMBAsI TOJIOBKY
M3MEPHUTENS Ha Pa3IMIHOM PACCTOSHHM OT MCTOYHHMKA TEIJIOBOTO M3IYYCHHUS, H
OTIPEJETISITh UHTEHCUBHOCTh TEIUIOBOTO HM3IY4YEHUsl B 3THX TOYKaX (MHTEHCHB-
HOCTH ONpEJeNATh KaK Cpe/lHee 3HaueHne He MeHe 5 3amepoB). JlaHHBIE 3aMepoB
3aHecTH B Tabmumy. IlocTpouts rpadmk 3aBHCHMOCTH CPEIHEr0 3HAYEHHs MH-
TEHCHBHOCTH TEIUIOBOTO M3JIyYEHHUS OT PACCTOSHUSI.

3aoanue 2: VccnenoBath 3¢ (HEKTHBHOCTD 3aIIUTHOTO NEWCTBHS PasIMUHBIX
9KPaHOB.
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1. VcranaBnuBas pasiM4YHBIC 3aIlUTHBIC 3KPaHbBI, ONPEINEIUTh HHTCHCHB-
HOCTH TEIUIOBOT'O M3IIyYEHUs Ha 3aJaHHBIX paccTosHmAX (1. 2.3.6). o mpoBene-
HUS U3MEpeHuit IKpaH He0OXOANMO IPOTpeTh B TeueHue 2—3 MuH. ONeHHuTs (-
(heKTUBHOCTP 3alIUTHOTO JEHCTBUS 3KpaHOB 1o popmyde (2). [Tloctpouts rpaduk
3aBHCHMOCTH CPEeIHEro 3Ha4eHHsI HHTCHCHBHOCTH TEIIOBOTO M3JIYYEHUS OT pac-
CTOSIHYIS.

2. BBIKIIOYHTH CTEH] U U3MEPUTEIIbHBIEC TIPHOOPEI.

CocraBuTh OTYET O padore.

Omuem o nabopamopHoii pabome.
1. OO6uiue cBeneHus
2. Cxema crenjia
3. aunblie uzmepenuit (tabdmn. 2.1)
Tab6muma 2.1

Bu TeroBoii 3amuTh I, cm Q, Br/m®

Be3 3amurHoOro skpana
DKpaH U3 MeTajuia ¢ TEMHOM
OKPacKoi

DKpaH U3 MeTajula co CBETJION
OKPAacKOi

DkpaH u3 Ope3eHTa

OkpaH 13 Habopa napajuiens-
HBIX IIenen

4. T'pacduky 3aBUCHMOCTH MHTEHCHUBHOCTH TETIJIOBOTO M3ITyYSHHS OT pac-
CTOSTHHSI.

5. Pacuer a¢pdexTrBHOCTH 3aIUTHOTO JICHCTBUS SKPAHOB.

6. Pacyer 3((peKTUBHOCTH BBITSHKHOM BEHTHIISAIIHH.

BriBogsl
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JlaGopaTopnas paGora 3
HccnenoBanue napaMeTpoB MUKPOKJIMMATA padoyeii 30HbI
NPOM3BOJICTBEHHBIX NOMelIeHHit

Llenv pabomer: n3ydeHne TpUOOPOB U METOJOB N3MEPECHNUS TAPAMETPOB MHUK-
pOKIMMaTa MPOU3BOICTBECHHBIX MOMEMICHUH, MPHOOPETCHNE MPAaKTHIECKUX Ha-
BBIKOB B OLICHKE MUKPOKIIMaTa paboyeii 30HEbI.

OcHosHble NOHAMUA U OnpedeneHs

HeobOxoaumbiM ycinoBreM 3((GEeKTHBHONH MPOM3BOACTBEHHOH AEATENTHLHOCTH
YeJoBeKa SBIISETCS oOOecredeHre HOPMAaJbHBIX METEOPOJIOTHUECKHX YCIOBHN
(MHMKpOKIIIMAaTa) B IOMEIICHHUSAX.

MHUKpOKIMMAT NpEACTaBIseT co00H KOMIUIEKC (pU3MUecKux (akTopoB, OKa-
3BIBAIOIIMX BIIMSIHUE HA TEINIOOOMEH YeJI0BEeKa C OKPY’KaloIeH cpenoi, ero Tem-
JIOBOE COCTOSIHHE M OIPEEISAIONNX CaMOIyBCTBHE, PAOOTOCTIOCOOHOCTD, 30PO-
BbE M NMPOU3BOAMUTENBHOCTE Tpyaa. Ha ¢popmupoBaHme mpou3BOACTBEHHOTO MHK-
pOKIIMMATa BIUSIOT TEXHOJIOTHUYECKHUI MPOLECC, KIUMAT MECTHOCTH, CE30H T0Ja,
YCIIOBHSI OTOILIEHHS] U BEHTHUISLMN.

MuKpPOKIUMAT [IPOU3BOJCTBEHHBIX IIOMEUICHUM — 3TO KJIMMAT BHYTPEHHEH
Cpenbl 3TUX MIOMELICHUN, ONIPEAeIIAeMblil JEUCTBYIOIMMHY HAa OPTaHU3M Y€JI0BEKa
(baxTopamu:

— TeMIeparypa Bo3ayxa, °C;

— TeMIepaTypa MOBEPXHOCTEH OrpakJaroluX KOHCTPYKIUH (CTEHBI, MO, MO-
TOJIOK, TEXHOJIOTHYEcKoe obopynoBanue u 1.1.) °C;

— OTHOCHUTEIIbHASI BIAXKHOCTh BO31yXa, %;

— CKOPOCTB JIBIDKCHHUS BO31yXa, M/C;

— MHTEHCUBHOCTH TEIUIOBOT'O OOJTydIeHUs, Br/m%.

Ecnu paboTa BBIIOTHAETCS Ha OTKPBHITOM BO3AYXE, TO METEOPOJIOTHYECKHE
YCIIOBHSI ONPEJEINAIOTCS KIMMAaTHYECKUM MOACOM M ce30HOM roja. OnHako U B
9TOM clTy4ae B pabodeil 30He CO3/1aeTCsl ONPEAETICHHBI MUKPOKINMAT.

Du3n0I0rHYecKoe JeficTBHEe MeTeoPOJIOrnYecKUX YCI0BUI HA OPraHu3M
Yea0BeKa
Bce xH3HEHHBIE IPOLIECCHl B OPTaHU3ME YEI0BEKA COMPOBOXKIAIOTCS HETIpE-
PBIBHBIM BBIZICTICHHEM TEIUIOTHI B OKPY)KAIOIIYIO Cpeny, KOJTMYECTBO KOTOPOI
MenseTcs ot 85 BT (B cocrosnuu nokost) 1o 500 Bt (npu Tspxenoii pabore). He-
00XOJIMMBIM yCJIOBHEM J>KHU3HEJEATEIILHOCTH YEJIOBEKa SIBIISICTCS COXpaHEHHE
MIOCTOSIHCTBA TEMIEpaTyphl Tena. Beinensemas opraHu3MOM 4elOBEKa TEILUIOTa
MOJTHOCTBIO JOJIKHA OTBOJUTHCS B OKpy»Karollyto cpexy. Hapymenue remnnoBoro
OayaHca MOXKET NMPHUBECTU K TEPErpeBy MIM K MEPEOXJIAXKJICHUIO H, KaK CIeICT-
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BHUE, K MOTEPE TPYAOCHOCOOHOCTH, HECYACTHBIM CIyd4asiM U IPO(ECCHOHANBHBIM
3a00JIEBaHUAM.

TenmooOMeH MeXIy YeOBEKOM M OKpY)KaomIeH cpenod OCyIIecTBISACTCS
KOHGeKyuell, 3a CIET omoayu menja ¢ NOGEPXHOCMU meid YeTOBEeKa MEHee Ha-
TPETHIM TIPHUTEKAIOMIMM K HEMY CIOSM BO3[AyXa, TEIUIONPOBOIAHOCTBIO uepes3
00edxcoy, uziyyenuem Ha OKPYXAIOLIWE IOBEPXHOCTU M 8 npoyecce UCHAPeHus
enazu (noma) ¢ NOBEPXHOCMU KOXCU U NpU ObIXaHuu, a TAKAKE 3a CUeT Harpesa
BJIBIXa€MOT'0 BO3yXa.

[Ipeobiasanue TOro MWiIM MHOTO MpoLecca TeIUIOOTAAuU 3aBHCUT OT TeMIIepa-
TYPBI CPEAbl, CKOPOCTH JBM)XEHHS BO31yXa, OTHOCHTEJILHOM BIIQ)KHOCTH, aTMO-
c(epHOTO JaBICHUS, TEMIIEPATyphl OKPYIKAIOIINX NPEIMETOB U MHTEHCUBHOCTH
(U3MYECKO Harpy3KH OpraHu3Ma.

CrnocoOHOCTh YENIOBEYECKOTO OpPTraHW3Ma MOAJCP)KUBATH MOCTOSIHHYIO TEM-
TepaTypy Tena (8 noomsiuieunotl enaoure — 36,5...36,9 °C c korebanusmu ¢ me-
yenue cymok 6 npeodenax 0,5...0,7 °C) npu U3MEHEHUH MTApaMETPOB MUKPOKINMa-
Ta U MIPY BBITIOJIHEHUH PA3IMIHON 10 TSDKECTH PabOTHI Ha3bIBACTCS TepMopery-
JsinMei. B TeueHne Bceil cBOEH JKM3HU YEIOBEK CYHIECTBYET B IIPEAETIax OYCHb
OTPaHWYCHHOTO JWana3oHa BHYTPEHHUX TemIieparyp Tena. OmHaKo B KOPOTKHE
IIPOMEKYTKH BPEMEHHU UEIOBEK MOXET IEepEeHOCUTh TeMIIepaTypy Tena Hipke 35
°C nnu Beimie 41 °C.

C TemI0BOM TOYKU 3PEHUS TEJIO YEIOBEKa COCTOUT M3 JIBYX 30H: «OOOIOYKH»
u «siapa». «O00J0UKY» COCTABIAIOT TKAHU HMOBEPXHOCTHOTO CJIOS Teja TOJIIH-
HOM B 2,5 cMm. Temmneparypa «O00JI0YKN» B 3HAUUTEIBHOW Mepe N3MEHSETCs CO-
TJIaCHO BHENIHEH cpefe. «Sapo» coctonuT n3 6osiee rryOOKMX TKaHeH (Harpumep,
MO3ra, Cep/Illa 1 JIETKHX, a TAK)KE BEPXHETO OT/eNa OPIOIIHON MOJIOCTH), U TEJIO
CTpEMHUTCS MOAJEPKUBATh BHYTPEHHIOW TemIiepatypy B npeaenax 37 + 2 °C.
@DyHKINOHALHOE COCTOSHUE YENIOBEKa, OOYCIIOBIEHHOE €ro TEIIOOOMEHOM C
OKpYXXaIOLIeH Cpeloi, XapaKTepu3yolleecsl COAEpKaHueM M paclpeAeiIeHneM
TeIUIa B TIIyOOKUX («IIp0») M TIOBEPXHOCTHHIX («000JI0UKay») TKaHIX OpraHU3Ma,
a TaKXXe CTENECHBIO HANPSKCHUS MEXaHH3MOB TEPMOPETYISALHUH, MPUHATO 000-
3Ha4YaTh KaK TeMJIOBOE COCTOSIHHE.

Tepmoperynsamus obecrieunBaeTcsd U3MEHEHHEM JIBYX COCTABIISIOIINX TEILIO-
00MeH IPOLECCOB — TEINIONPOAYKIUH U TEIIO0TAa4YH. 13 IByX crocoOoB moj-
JiepKaHus TEIUIOBOT'O PaBHOBECHS OCHOBHOE 3HAUEHHE MMEET PEryIslus TeIlo-
OTJa4H, TaK KaK 3TOT MYTh PETYJSIHUK 00Jee N3MEHYMB U YIPABIsieM B OpraHM3-
Me.

[Tpouecchl TepMOpEry sIIMU OCYLIECTBIISIIOTCS, B OCHOBHOM, TpeMsi crioco0a-
MH: OMOXMMHYECKUM IyTeM (T.e. MI3MEHEHHWE MHTCHCHBHOCTH IPOUCXOSIINX B
OpraHu3Me OKHCJIUTEIbHBIX IPOIECCOB), MyTeM N3MEHEHUsI HHTEHCUBHOCTH KpO-
BOOOpamieHus (CIIOCOOHOCTh OpraHM3Ma PeryJHpoBaTh 110/1a4y KPOBH OT BHYT-
PEHHHX OPraHOB K IOBEPXHOCTH TeJa MyTeM CY)KEHUsI WM paclIMpeHHUs] KpoBe-
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HOCHBIX COCYJIOB) I HHTCHCHBHOCTH TOTOBBIACICHHS (M3MEHEHHE MpoLiecca TeT-
JIOOTAAYH 3a CUET MCHApEHUs ). TepMoperysinus opraHu3Ma 4eJoBeKa OCyIIeCT-
BIISIETCS, KaK MPaBUIIO, OAHOBPEMEHHO BCEMH CIIOCOOAMH.

Onmumanvhoe meniogoe cocmosiHue 4eI0BeKa XapaKTEepPU3yeTcss OTCYTCTBHU-
€M OOIIUX W/WIN JOKAJIBHBIX ITUCKOM(OPTHBIX TETUIOOUIYIIEHUH W MHUHHMAaJb-
HBIM HaNpsDKCHUEM MEXaHU3MOB TEPMOPETYIISAINN.

Lonycmumoe mennogoe cocmosHue YENOBEKa XapaKTepHU3yeTcs HE3Hauu-
TEJIbHBIMH OOLIMMU W/WIIH JIOKaJIbHBIMU TUCKOM(OPTHBIMHU TETIJIOOLIYIICHUSIMH,
COXpaHEHHEM TEPMOCTAOWILHOCTH OpraHU3Ma B T€UEHHE BCced paboueil cMeHbI
IIPU YMEPEHHOM HalpsKEHUN MEXAHU3MOB TEPMOPETYIALUY.

MHUKpOKIMMaTHYEeCKUE YCIOBHUS JOJKHBI 00€CTIeunBaTh TEIJIOBOE COCTOSHHE
paboTaronX Ha ONTUMAIFHOM HIH IOIyCTHMOM YPOBHE.

MHUKpOKIMMAT 110 CTENICHM €ro BIMSHHS Ha TEIJIOBOH OajlaHC dYeloBeKa IO-
pazzensiercs Ha HeUTpaibHbIN, HArPEBAIOIINMA, OXJIaXKIAIOLIUH.

Heiimpanvhvuii mukpoxaumam — Takoe COYETaHUE MTApaMETPOB MHUKPOKIHMa-
Ta, KOTOpOE NP BO3ACHCTBUY Ha 4YeJIOBEKa B T€UEHHE paboueil cMeHBI obecre-
YMBACT TEIUIOBOW OajlaHC OpraHU3Ma, PU KOTOPOM PA3HOCTh MEXy BEITHUHUHON
TETUIONPOIYKIUH U CyMMapHOH TEIUIOOTAadei HaxoquTcs B mpexpenax =2 Br, a
JIOJIs1 TETUIOOTIauM UCTIapeHreM Biiard He npesbimaeT 30%.

Oxnasxcoarowuii MUKpoxkaumam — COUYETaHHE IapaMeTpPOB MHUKPOKINMATA,
IIpU KOTOPOM HMMEET MECTO NPEBBIIIEHHE CYMMAapHOIl TEIUIOOTAAYH B OKpYKaro-
LIYI0 CpeAy HaJ BeIMYMHOW TETJIONPOAYKIIMH OpraHM3Ma, NMpHUBOsIIEe K 00pa-
30BaHHUIO OOIIET0 WK JIOKAJIBHOTO AehHINTA Teria B Telie yesnoBeka (> 2 BT).

Haczpesarowuii mukpoxiumam — coueTaHue napamMeTpoB MHKPOKINMATA, TIPH
KOTOPOM MMEET MECTO M3MEHEHHE TeINIOOOMEHa 4YelloBeKa C OKpYXalomiel cpe-
JI0H, TIpOsIBIISIONIEECS B HAKOIUICHWHU Terla B opranusme (> 2 Bt) mwim B yBenu-
YEeHUH JOJIU NTOTePh TeIlla ucrapenueM Biaru (> 30%).

PaccMoTpuM pasnuuHble BapHaHTHl BO3JCHCTBMS HEOJIAroNpHATHBIX Iapa-
METPOB MUKPOKJINMATa Ha YeJIOBEKa.

TemnepaTypa Tena MOCTOSTHHO KOJEOJIETCS BOKPYT HEKOTOPBIX 3apaHee yc-
TaHOBJICHHBIX 3Hau€HUI. BHYTpeHHsIsI TeMIieparypa HUXKeE IIOPOrOBbIX 3HAYCHUI
TEPMOPETYIALNN OpTaHU3Ma MPUBOJUT K YBEIHUEHHIO TEIJIOBBIX IOTOKOB (IIO-
©XKHBaHHUe, APOXKb, Cy)KEHHE COCYIOB Ha KOXKe Tela). BHyTpeHHs Temmeparypa
BBIIIE TTOPOTOBBIX 3HAYCHHUH TEPMOPETYIISAIUN MPUBOIUT K MOAKIIOYEHHIO CHC-
TEM, OTBETCTBEHHBIX 3a TEIUIOBBIC IOTEPH (IOTOBBIIENEHHE W Ap.). B kaxxmom
OTJEJIBHOM Cllyyae pe3ylbTUpPYIOIlas TeIUIoNeperada yMEHBINAET OTKIOHEHHE
Harpy3Kkd ¥ IOMOTaeT BOCCTAaHABIMBATH TEMIIEPATypy TeNa O OOBIYHOTO YCTOM-
YHBOT'O COCTOSTHHUSL.

IToaToMy mpu AefcTBUU BBICOKMX M HU3KUX TEMIIEpaTyp UMeEET MECTO B3au-
MOJICHCTBHE CHUCTEMBI TEPMOPETYISIUH C JPYTMMHU (PYHKIMOHAIBHBIMHA CHCTE-
MaMHU: CepJICYHO-COCYIUCTOMN, HEPBHOM, IbIXaTEeNbHOM, YHAOKPpUHHOU U n1p. Cre-
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MCHb MX Y4YacTUsl W TOPSAAOK BKIFOUEHHS ONPEACIAIOTCS BEIUYUHOM TepMHUe-
CKOM Harpy3Ku Ha 4eJoBeKa.

MectHOe 1 o0Iiee OXJIaskAeHHe OpraHu3Ma SBIIETCS MPUINHON MHOTHX 3a-
0oyeBaHMI: CepAeYHO-COCYIUCTON MATOJNIOTHH, O0OCTpEHHs S3BEHHOW OOJe3HH,
PaIuKyINTOB, HEBPUTOB, MPOCTYAHBIX 3a0oneBanuil. JI0bas cTeneHb oXiaxie-
HUSI XapaKTePU3yeTCsl CHIDKEHUEM YacTOThI CEPJCUHBIX COKPAICHUH U Pa3BUTH-
€M TPOLIECCOB TOPMOXKEHHUS B KOPE FOJOBHOI'O MO3Ta, YTO NMPUBOAUT K YMEHBbIIIE-
HHUIO PabOTOCTIOCOOHOCTH, M3MEHEHHWIO JBUTATEIBHOW pEakiHu, HapyLICHUIO
KOOPJMHAIMK U TOYHOCTH BBHINOJHEHUs pabounx onepauuii. [IponsBoacTBeHHbIE
MIPOLIECCHI, BHINOJIHIEMbIE IPY NOHIKEHHON TeMreparype, OoJbLIOi MOABHXHO-
CTH W BJI2)KHOCTH BO3/yXa, MOTYT OBITh IPHYMHON OXJIQXKJICHUS, U AaXKe MEepeoX-
JKJCHNUS OpraHu3Ma — eunomepmuu. I1ogBIeHNE MBIIIEUHON TPOXKH, IPU KOTO-
poii BHeNTHAS paboTa HE COBEPINACTCS, a BCSI SHEPTHS MPEBPAIIACTCS B TEILIOTY,
MOXET B TEUEHHE HEKOTOPOTO BPEMEHH 3a/IePXKMBATh CHIKEHHE TEMIIEPATYpPbI
BHYTPEHHHX OPTaHOB. B TsOKENBIX ciiydasx JeHCTBHE HU3KHX TEMIIEPATyp MOXKET
MIPUBECTH K 0OMOPOXKEHHAM, U JasKe CMEPTH.

T'unomepmusi 03Ha4aeT MOHM)KEHWE TEMIIEPATYPHI TeJa HIXKE HOPMAJIbHOM.
Korma Tepmoperymsiuusi HapymaeTcsi ¥ BHYTPEHHAS TeMIleparypa HAauMHAET
CHIDKAThCSI, UEIOBEK HAauMHAeT HCIBITHIBATh NepeoxiaxkaeHue. Ho Tonpko B ToM
cly4ae, KOTJla BHYTpEHHsISI TeMIieparypa Tena ynaiet 10 35 °C, MOKHO KOHCTa-
THPOBaTh THIIOTEpMHUUECKoe cocTosiHue. B unTepBane mexnay 35 u 32 °C runo-
TepMus KiaccuUIUpyeTcs Kak Jierkas, Mexay 32 u 28°C — kak yMepeHHas U
Hike 28 °C — kak TspKenas.

HeonHokpaTHbIe NepeoxiakAeHUs OpraHu3Ma MPUBOIAT K IETIOMY psiay HO-
BBIX (DU3MOIOTHYECKHX MTOCIIECTBUMH.

Ilepezpes. TloBrimenne Temmeparyp Bo3ayxa 6onee 30° C mpuBOIUT K HApY-
LIEHUIO COCTOSIHUS 3JI0POBBSI, CHIDKEHHIO PabOTOCIIOCOOHOCTH U IPOU3BOIU-
TEJILHOCTHU TPYyZAa.

[IpenenbHast TemnepaTypa BABIXaeMOTO BO3/yXa, IPH KOTOPOH YEJIOBEK B CO-
CTOSTHMM JIBIIIATh B TEYCHHUE HECKOJBKMX MUHYT 03 CHeUHaJbHBIX CPEJICTB 3a-
uThl, okojo 116 °C. [InurenpHoe BO3JEHCTBHE BBICOKOW TEMIIEpaTyphl, 0CO-
OEHHO B COYETAHUM C MOBBIUIEHHON BJIAKHOCTBIO, MOXKET NMPHUBECTH K 3HAYH-
TEIbHOMY HAaKOIUICHHIO TEIUIOTHI B OPTaHM3MeE M Pa3BUTHIO IeperpeBaHus opra-
HHU3Ma BBIIIE JIOMyCTUMOTO YPOBHS — eunepmepmuu. [10SBASIOTCS HapacTaromas
¢11a00CTh, TOJIOBHAS 0OJIB, IIYM B yIIaX, HCKaKEHHE IIBETOBOI'O BOCTIPUATHA (OK-
packa Bcero B KpacHbIM MJIM 3€JIeHBIH IBET), TOLIHOTA, PBOTA, TEMIIEpaTypa Teja
noseimraercs 10 38...39 °C. Koka cHadana KpacHeeT, OTOM OJieTHEeT U TOKpPbI-
BAETCs «XOJIOJHBIM» MOTOM. YacToTa cepJeYHbIX COKpaIlleHnH yBearnunBaeTcs. B
TSDKEJBIX CITydasiX THIEPTEpMHUS MPOTeKaeT B popMe TeroBoro yuapa (mim col-
HEYHOTo IIpu paboTax Ha OTKPHITOM BO3JyXe), KOTOPBIA CONPOBOXKAAETCS MOTE-
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pelt cosHanus. [laxke npu paHHEM BBISBICHUM Ka)KIbIM MSTHIN Cilydaid SBIISETCS
CMEPTEIBHBIM.

Oco0OeHHO TOABEP)KEHBI TEIUIOBBIM yAapaM JIIOAM, MMEIOIIHE MacCy Tela
BbIIIe HOpMBL. CyIecTByeT JUHEHHAS 3aBUCUMOCTh MEX/y IPEBBIIICHUEM Mac-
CBI T€JIa ¥ OTHOCHUTEIILHOI BEPOSTHOCTHIO CMEPTH OT TETJIOBOTO yAapa.

BuiazkHOCTB BO31yXa ONpenenseTcs COACp)KaHWEM B HEM BOASHBIX MApoB U
u3MepsieTcsi B aOCONIOTHBIX M OTHOCHTENBHBIX €AMHHIAX. Pa3nuyaior Makcu-
MaJIbHY10, a0COJIIOTHYIO W OTHOCHUTENBHYIO BIIQXKHOCTb. AbOconomuas enajic-
HOCMb — COJEPXKAHUE BOJSHBIX MApoB B BO3JyXE, BHIPAXKCHHOE B MUJLIMMETpax
PTyTHOrO cToNOa WK B TpaMMax Ha | M° BO3yXa, MAKCUMAIbHAS — MAKCHMATIb-
HO BO3MOYKHOE COZIep>KaHUE BOASHBIX MapoB B BO3AyXe IPHU JaHHOM TeMIepaType
(cocTosHME HachlleHUs). YeM BhIle TeMIlepaTypa Bo3ayXa, TeM Ooublie Tpedy-
€TCsl BOASHBIX APOB /TSI IOJTHOTO €TO HACHIIICHUS.

BrnaxxaocTs BO31yxa B pabodeil 30HE BBIPAXAIOT B BEIMYMHAX OTHOCHTENb-
HOHN BIA)XXKHOCTH, IIOCKOJIbKY OHA ITOKa3bIBACT CTENECHb HACBHIIICHUS BO3IyXa Ia-
pamu Biaru. OmHocumensHas 61alcHOCMb — OTHOIIECHHE aOCONIOTHOH BIIa>KHO-
CTH K MAaKCUMAaJIbHOH, BEIPAKEHHOE B ITPOLICHTAX.

@OU3M0TOTHYECKN ONTHUMAIBHON SIBIISIETCSI OTHOCUTENbHASI BIAXXHOCTh B IIpe-
nenax 40...60%. IToBbleHHas BIaXHOCTh Bo3ayxa (Oonee 75...80%) B couera-
HUH C HU3KUMHU TeMIIepaTypaMi OKa3bIBaeT 3HAUYUTEIILHOE OXJIAXKJaroIiee AeHCT-
Brue. A B couyeranuu ¢ Bbicokumu (6osiee 30 °C) crocoOCTBYeT meperpeBaHuio
OpraHM3Ma, TaK KaK IPH 3TOM IOYTH BCS BBLAEIsIEMas OPraHU3MOM YellOBEeKa
TEIUIOTa OTNACTCA B OKPYXKAIOIIYI0 Cpeay IpH McHapeHuu mota. Ilpu mosblme-
HHUHM BJIQXXHOCTH IIOT HE UCTIAPSETCs], a CTEKAeT KAIUIIMH C TIOBEPXHOCTH KOKHOTO
TIOKPOBa, He obecrieunBas HEOOX0IMMOI! TETIIOOTAAYH.

Hemocrarounast BiaXHOCTh Bo3myxa (MeHee 25%) Takke HEONArompusITHA
JUISL YeJIOBEeKa, TaK KaK NPUBOANT K MHTCHCHBHOMY MCIIAPEHHIO BIJIATH CO CIHM3H-
CTBIX 000JIOYEK, X MEPECHIXaHUIO ¥ PACTPECKUBAHUIO.

MoaBuxHocTs BoO3ayxa. UenoBek HauMHAET OLIYINATh JBIMXKEHHE BO3IyXa
npu ero ckopoctu npumepHo 0,1 m/c. Jlerkoe ABHKEHUE BO3AyXa IMPH OOBIYHBIX
TeMIIepaTypax CHOCOOCTBYET XOPOIIEMY CaMOYYBCTBHIO, CIlyBasi OOBOJIAKHUBAIO-
1M YeJI0BEKa HACBIIEHHBINA BOJSHBIMU [1apaMy U NEpErpeThiil ol Bo3ayxa. B
TO 7K€ BpeMsi O0JIbIIast CKOPOCTh ABIDKEHHS BO3/IyXa, 0OCOOEHHO B YCIOBHUSAX HU3-
KHX TEeMIIepaTyp, BBI3BIBAET YBEINUYECHUE TEIUIONOTEPh KOHBEKIIMEH M MCIIapEeHHU-
€M W BEJeT K CHJIBbHOMY OXJIQXIEHHWI0 opranm3dma. OcoOeHHO HeOJIarompHusITHO
JICUCTBYET CHJIbHOE JIBIDKCHHE BO3AyXa NMpH paboTax Ha OTKPHITOM BO3IyXe B
3UMHHX yCJIOBUSIX.

TennoBoe m3aydenne (MHppaKpacHOE M3ITyYCHHUE) CBOMCTBEHHO JIIOOBIM Te-
JIaM, TeMIIepaTypa KOTOPBIX BBIIIE aOCOIIOTHOTO HYJIS.

Jaxe HeOONbIIOE YBETMUCHUE TEMIIEPATYPhI TeJa IIPUBOIUT K 3HAUYUTEIbHO-
My POCTY OTAAYM TeIla M3JTydeHHEM. Y OOJBIIMHCTBA IPOU3BOJCTBEHHBIX HC-
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TOYHHKOB MaKCHMYM 3HEPIHU NPHUXOAWUTCA Ha MH(paKpacHblE Ty4H C JIHHOH
BourHe 0,78 ... 1,4 mxm. MHDpakpacHbIe Iydd OKa3bIBAIOT HA OPTaHU3M YeJIOBEKa
B OCHOBHOM TeIUIOBOE BozzeHcTBre. OHM IIIOXO 3a/ep KUBAIOTCS KOXKeEH, riry0o-
KO TPOHHKAIOT B OMOJIOTHYECKNE TKAHMU, BBI3BIBAS TIOBBIIICHUE UX TEMIIEPATYPHI.
IMox BIMAHMEM TEIUIOBOTO OOITYUCHHS B OPTaHU3ME IIPOUCXOAAT OMOXUMHIECKUE
CABUTH, YMEHBIIACTCS] KUCIOPOJHAS HACHIIICHHOCTh KPOBH, MOHIKACTCSI BEHO3-
HOE JIaBJIEHUE, 3aMeJUIIeTCsl KPOBOTOK M KaK CJIEJCTBHE HACTyIaeT HapylleHHe
JIeSITeIbHOCTU CEPAECUHO-COCYIUCTON U HEPBHOM CUCTEMBI.

Kpome HenocpeacTBEHHOr0 BO3/ICHCTBUS Ha YelloBeKa JIyducTas TEIUIoTa Ha-
IpeBaeT OKpYXKaroIlue KOHCTPYKLUUU. DTH BTOPHUHBIE HUCTOYHUKM OTAAIOT TEIl-
JIOTY OKpYXarolleil cpesie n3IydeHueM U KOHBEKIUeH, B pe3yabTaTe 4ero TeMIie-
paTypa BO3Ayxa B NOMELICHUU MHOBbIMAaeTcA. s XapakTepHUCTUKH TEIUIOBOTO
W3ITyYeHHs TIPHUHSATA BEJIWYMHA, Ha3BaHHAS WHTEHCHBHOCTHIO TEIUIOBOTO O0Iyde-
HUSI (MOILIHOCTh JIyYHCTOTO TIOTOKA, MPUXOIAINAsics Ha EIUHUIY O0IydaeMoi
nosepxrocti (Br/M?). TemmoBoe oGiydeHne HHTEHCHBHOCTBIO 10 350 Br/M’ He
BBI3BIBAET HENMPUATHOrO ouryuieHus, npu 1050 Br/m? yxe yepe3 3...5 MUHYT Ha
MIOBEPXHOCTH KOXXH TOSIBISIETCSI HETIPHATHOE XOKCHHE (TeMIleparypa KOXKH I10-
Bermaercs Ha 8...10 °C), a mpu 3500 Br/m? Yyepe3 HECKOJIBKO CEKYHJ BO3MOXKHBI
oxoru. Bpems npeGbIBaHNs B 30HE TEIUIOBOTO 00JIY4EHHsI IUMUTHPYETCS, B IEp-
BYIO OYepesib, TeMIepaTypoil Koxu, O0JieBbIe OLTYIIEHUS MOSABIAIOTCA IPU TEM-
neparype koxu 40...45 °C (B 3aBUCIMOCTH OT y4acTKa).

I'uruennyeckoe HOpMUPOBAHUE MPON3BOACTBEHHOI0 MUKPOKJINMATA

Hopwmsbl npousBoacTBeHHOro Mukpoknumara ycrasosyiensl [OCT 12.1.005—
88 «CCBT. Obmume caHUTapHO-TUTHEHHYECKHE TPeOOBAaHUS K BO3AYXY paboueit
30 1 CanlluH 2.2.4.548-96 «'urnenndeckue TpeOOBAHHUS K MUKPOKIIAMATY
TIPOM3BOJICTBEHHBIX TIOMEIIEHHUI».

B cooTBercTBUM C 3THMHU JOKYMEHTaMH HOPMHUPYIOTCSI ONTHMAIIBHBIE M J10-
ITyCTHMBIE TapaMeTpbl MUKPOKJINMATa: TeMIlepaTypa Bo3ayxa, °C, temmeparypa
nosepxHocTeil, °C, OTHOCHTEIbHAS BIAXXHOCTh BO3IyXa, %, CKOPOCTh IBIKEHUS
BO3/lyXa, M/C, 00eCIeYHBaIOIINe ONTHMAIIBHbIE W JIOMYCTHUMbIE MHUKPOKJIMMATH-
YecKHe yCIOBHUS B IPONU3BOACTBEHHBIX OMEIICHHUIX.

Jonycmumbimu CIUTAIOTCS TaKWe MapaMeTpbl MUKPOKIMMAaTa, KOTOpbIE MpU
JUTNTETFHOM BO3ICHCTBUHM MOTYT BBI3BIBAaTh HANPSDKEHUS PEAKIIUH TEPMOPETyIIs-
IIUH YeJI0BEKa, HO K HAPYIICHUIO COCTOSHUS 3/I0POBBsI HE IIPUBOJISAT.

Onmumanvhblmy SBISIFOTCS TaKUe MHUKPOKIMMAaTH4YeCKHE MapaMeTphl, KOTO-
pBI€ HE BBI3BIBAIOT HANPSDKEHMS PEaKLMi TEPMOPETYISIHHA 1 00ECIIeYHBaIOT BbI-
COKYIO PabOTOCIIOCOOHOCTH YEIOBEKA.

OnruManbHble MUKPOKIMMATHYECKUE YCJIOBHSI YCTAHOBIICHBI IO KPUTEPHUSIM
ONITHMAJIEHOTO TETJIOBOI'O COCTOSIHUSI OpraHu3Ma 4esjoBeka (cM. Tadi. 3.1). Onu
obecrieunBaroT oo1Iee 1 JOKAIFHOE OLIYIIEHHE TEIJIOBOr0 KOM(OpTa B TEUECHHUE
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8-gacoBoif paboueii cMeHBI IPH MUHUMAJIHHOM HANPSKCHHH MEXaHU3MOB Tep-
MOPETYISIIINHN, HE BBI3BIBAIOT OTKIOHEHWH B COCTOSHHH 3J0POBBSA, CO3IAIOT
MIPEIOCHIIKH ISl BEICOKOTO YPOBHS pab0TOCTIOCOOHOCTH M SIBJIAIOTCS MPEANOY-
TUTEIFHBIMHU HA pa00YHNX MECTax.

OntrManbHBIe BEIMYUHBI TIOKa3aTeleld MUKPOKIMMaTa HEOOXOMMO COOIIFO-
JaTh Ha paboYMX MecTaxX MPOM3BOJCTBEHHBIX NMOMEIICHUH, HAa KOTOPBHIX BBIMOJ-
HSIOTCS pabOTHI ONMEPAaTOPCKOTO THIA, CBA3aHHBIC C HEPBHO-3MOIIMOHAIBHBIM
HaTPsKCHUEM (B KaOMHAX, Ha MyJbTaX M MOCTaX YMPABICHHUS TEXHOIOTHUYCCKUMHU
MPOIECCaMU, B 3aJ1aX BBIYHUCIIMTEIIEHOW TEXHUKY U JIP. ).

JlomyCcTUMBIC MUKPOKIMMATHYECKUAC YCIIOBHS YCTAHOBJCHBI MO KPHUTCPUSM
JIOITyCTUMOT'O TEIIOBOTO COCTOSIHUS YEJIOBEKa Ha MEPUOJ 8-4acoBoW pabdoucit
cMeHbl (cM. Tabu. 3.2). OHM HE BBI3BIBAIOT MOBPEKICHHUN WJIH HAPYIICHHHA CO-
CTOSIHUS 30POBBSI, HO MOT'YT IIPUBOANUTE K BOSHIKHOBEHHIO OOIINX U JIOKATBHBIX
OIIYIICHUH TEIUIOBOTO IHCKOM(OPTA, HANPSHKCHUIO MEXaHU3MOB TEPMOPETYIIsi-
WY, YXyIIICHUI0 CaMOYyBCTBHS M MOHIKCHHIO paboTocmocobHocTH. [lomycTh-
MBI€ BeJTMYMHBI TIOKa3aTeNIel MUKPOKIMATa YCTaHABIUBAIOTCS B CIIydasX, KOraa
[0 TEXHOJIOTWICCKUM, TEXHUYECKAM WA SKOHOMHUYECKAM MPHUINHAM HE MOTYT
OBITH 00€ECIIEUEeHB] ONTUMAJIbHBIE BEIUYNHEL.

Tabnuya 3.1
OnTuMaibHble BeJIMYMHBI MOKAa3aTe/ el MUKPOKJIMMATA HA pa00vyuX MecTax NMpou3-
BOJCTBEHHDBIX MOMeEIIeHHH

Kareropus pa6ot Temneparypa |OTHOCHTENBHAS CkopocTb
Ilepuon Temmneparypa .
ona 10 YPOBHIO 3HEP- BO3/IyXa oC TOBEPXHOCTEN, BJIQXKHOCTH JBHKCHU A
T rosaTpar, Bt i °C BO3IYyXa, % BO3/yXa, M/C

la (m0139) 22-24 21-25 60-40 0,1

= 16 (140-1 74) 21-23 20-24 60-40 0,1
3
e}

é‘ lla (175-232) 19-21 18-22 60-40 0,2
=}

~ 116 (233-290) 17-19 16-20 60-40 0.2

111 (6omee 290) 16-18 15-19 60-40 0,3

la (m0139) 23-25 22-26 60-40 0,1

16 (140-1 74) 22-24 21-25 60-40 0,1
ES

5 lla (175-232) 20-22 19-23 60-40 0,2
o
[_4

116 (233-290) 19-21 18-22 60-40 0,2

11 (Goxee 290) 18-20 17-21 60-40 0,3
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Tabauya 3.2

JlonycTuMble BeJIMYMHBI NOKa3aTe1eil MEKPOKJIMMATA HAa pa004uxX MecTax Npoms-
BO/ICTBEHHBIX IOMeIlleHHii

Temneparypa Bo31y- . , CKOpOCTb JABMKEHUS BO3/1yXa,
g . xa, °C =3 5 o m/c
s| 5 ® g 59 | 288 ] £33
c| ge8 |8z | &2 =Y | 3£ | BEs5 | BEES
= oz B :ém 3@: a,: 5:( <t B\ s H50
o =83 T 3E a2 SN} = 8o 8¢S o
= =898 z B 5 =z E 5 £ g 3 R SR 2= Q82 =
=5 S52 532 SR s 3 = I2ES gaE"
) o a 2 = E 8= E &2 5 £ E &E g E SE o
=l g g2 |EE8| EE¢8 = g8 | E555 | EESE
MN = g E 8 S H == &0 K H a9 E
= = = o =253 | 2253
= e} = M
la (z0139) |20,0-21,9 | 24,1-25,0 | 19,0-26,0 15-75 0,1 0,1
= 16 (140-1 74)( 19,0-20,9 | 23,1-24,0 | 18,0-25,0 15-75 0,1 0,2
3
z
g lla (175-232)( 17,0-18,9 | 21,1-23,0 | 16,0-24,0 15-75 0,1 0,3
=}
>
116 (233-290)| 15,0-16,9 | 19,1-22,0 | 14,0-23,0 15-75 0,2 0,4
'”éggj)]ee 130-159 | 181-210 | 12,0220 | 1575 02 0,4
la (m0139) [ 21,0-22,9 | 25,1-28,0 | 20,0-29,0 15-75 0,1 0,2
16 (140-1 74)| 20,0-21,9 | 24,1-28,0 | 19,0-29,0 15-75 0,1 0,3
pis|
é lla (175-232)( 18,0-19,9 | 22,1-27,0 | 17,0-28,0 15-75 0,1 0,4
[}
F
116 (233-290)| 16,0-18,9 | 21,1-27,0 | 15,0-28,0 15-75 0,2 0,5
'”égg;ee 150-179 | 20,1-26,0 | 140270 | 1575 02 05

KpomMe onTuManbHBIX M JOMYyCTHMBIX MapaMeTpoB Mmukpoxinmara B OCT
12.1.005-88 u CaulluH 2.2.4.548-96 mnpuBeacHBI pa3iUyHbIC TOMOJHEHHS U
YTOYHCHHUS.

Jomyctumble BeIMYMHBI HHTEHCUBHOCTH TEIUIOBOTO 00yueHns1 paboTaromumx
OT HarpeThIX MOBEPXHOCTEH TEXHOJOTHYECKOTO 000PYIOBaHHS, OCBETUTEIBHBIX
puOOpOB, M3AEINH M MaTepHaoB JIOJDKHBI COOTBETCTBOBATh 3HAUCHMSIM, NPH-
BEJEHHBIM B Ta01. 3.3.

Jomyctumble BeIMYMHBI HHTEHCUBHOCTH TEIIOBOTO 00JIydeHHs paboTaromumx
OT OTKPBITHIX HCTOYHHUKOB (HATPETHIN METaI, CTEKII0, OTKPHITOE IIaMs | Jp.) He
JOIKHBI peBbimaTh 140 Br/m”. TIpu 9TOM 06/Iy4EHHIO HE JOKHO TI0BEPraThCs
O6onee 25 % TOBEPXHOCTH Tela W OOSI3aTEILHBIM SBISIETCS HCIOJIB30BAHUE
CPEICTB MHANBHIYAIBHON 3aIIUTHI, B TOM YHCIIE CPEACTB 3AIIUTHI JINIA U TT1a3.
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JInst OLEHKHM COYETaHHOTO NEHCTBHA IapaMEeTpOB MUKPOKJIMMATa (TeMmmepa-
TYypBI, BIQXKHOCTH, CKOPOCTH ABM)KEHHS BO3[yXa M TEIUIOBOTO OOJIydEHUs) B Iie-
JSIX OCYILECTBIICHHS MEPONPHUATHH 10 3aIIUTe pabOTAONINX OT BO3MOXKHOTO ITe-
perpeBaHusl peKOMEHAYETCs UCIIOIb30BaTh HHTETPANILHBII IOKA3aTeNb TEINIOBOH
Harpy3ku cpens! (THC-unmekc).
THC-uHOeKC pacCYNTHIBACTCS IO YPAaBHEHUIO:

THC =07t +03t,

rae t,, — TemrepaTypa CMOYEHHOTO TEPMOMETPA aCHHPALMOHHOTO IICHXPOMETPA;
t, — TeMIepaTypa BHYTPH 3aUCpPHEHHOTO Iapa, UMeromero nuamerp 90Mm, Mu-
HUMAJIbHO BO3MOXKHYIO TONIIMHY U K03 duiment noriomenus 0,95; t, orpaxa-
€T BJIMSHUE TEMIIEpaTyphl BO3JyXa, TEMIIEPATypbl NOBEPXHOCTEH U CKOPOCTU
ABUKCHUA BO3yXa.

Tabmauma 3.3

IlOl'lyCTl/lele BCJINYUHBI HHTEHCUBHOCTH TEILJIOBOI'O oﬁﬂyqemm
IMOBEPXHOCTH TeJIa pa60Ta|0umx OT NPOU3BOJACTBEHHbIX HCTOYHUKOB

N VIHTE€HCUBHOCTB TEIJIOBOTO O0JIy4YEHHUs, Br/™°, He
OO6irydaemast IIOBEpXHOCTH Tela, % 6
oJiee
50 u Gonee 35
25...50 70
He Goiee 25 100

THC-unaeKC peKOMEH/IyeTCs UCIOJIBL30BATh ISl MHTErPAbHOM OLEHKH TeT-
JIOBOW HArpPY3KH Cpellbl Ha pabouyMx MecTaX, Ha KOTOPBIX CKOPOCTH JBMIKCHUSI
BO3/yXxa He mpesbliaeT 0,6 M/C, @ HHTCHCUBHOCTh TEIIOBOTO 00myueHus — 1200
Br/m.

3uauyenuss THC-uHIEKCa HE TODKHBI BBIXOIUTH 32 MPEIC/Ibl BEJIHUYHH, IPE/I-
CTaBJICHHBIX B Ta01. 3.4

Ta6mmua 3.4
PexoMeHnayeMble BeJJHYUHBI HHTErPAILHOTO MOKA3aTellsl TEILUIOBOI HATPY3KH CPeIbl
(THC-nnaekca) 15 npoMIAKTHKY NeperpeBaHus OpraHu3Ma

Kareropns pabot 1o ypoBHIO 3HEpro3aTpaT Bemuuune! naTErpansHoro nokasarens, °C
la 22,2..26,4
16 21,5...25,8
lla 20,5..251
116 19,5...23,9
1] 18,0..21,8

HapaMeTpH MHUKPOKJIMMAaTa KaK OITUMAJIBHBIC, TaK U IOITYCTHUMBIC 3aBUCAT

OT MepHo/a roja U KaTeropuu paboT 1Mo ypoBHIO 3Hepro3arpar (cm. Tabm. 3.1 u
3.2).
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Ilepron roma y4HWTBIBACT TETIOM3OIALHOHHBIE XapPAKTEPUCTUKU OHEXKIBI U
aKKIMMAaTH3alMI0 OpraHu3Ma B pa3sHOE BpeMs roja. PasmudaroT Teruislii u xo-
JIOIHBIM mepuoabl roja. XOJIOAHBI NMEPHUOA ToAa XapaKTEepU3yeTCs CpedHECY-
TOYHOW TEeMITEpaTypol Hapy>KHOTO Bo3ayxa, paBHoi +10 °C u HIDKe, TEIUTBIA —
Beime +10 °C.

Pasrpanndenne paboT 1Mo KaTEropusiM OCYIIECTBIISICTCS HA OCHOBE HHTEHCHB-
HOCTH OOIIMX SHEPro3arpaT OpraHu3Ma: Jierkue Gpusndeckue paboThl (KaTeropus
| — la u 16), cpenneit Tsokectn dusnueckue padors! (kateropus ll-1la u 116), Ts-
xenbie pusnyeckue pabotsl (kareropus I11).

K xareropumn la oTHOCsATCSI pabOTBI ¢ MHTEHCHBHOCTBIO 3HEprosaTpar 1o 139
BT, BBINONHSIEMbIE CHASL U CONPOBOKAAIOIINECS HE3HAYMTENBHBIM (BH3HYECKUM
HanpspKkeHueM (psia mpodeccHii Ha MPEANPUATHIX TOYHOTO IPHOOPO- U MAIIUHO-
CTPOEHHMS, HAa YaCOBOM, IBEHHOM NPON3BOJICTBAX, B cepe yNPaBICHUS H AP.).

K xareropum 16 oTHOcsATCS pabOTBI ¢ WMHTEHCHBHOCTBIO 3HEpProsarpar
140...174BT, npon3BOANMBIC CUJIS, CTOSI WIIH CBS3aHHBIC C XOIH00H U COTPOBOXK-
JAloNIecst HEKOTOPBIM (pr3ndeckuM HampspkeHHeM (ps npodeccuii B mosmrpa-
(ruecKoil IPOMBIIITICHHOCTH, Ha MPEANIPUATHAX CBSI3H, KOHTPOJIEPHI, MacTepa 1
ap.).

K xareropum lla oTHOcsiTCS pPaboOThl ¢ MHTEHCHBHOCTBIO DHEpPro3arpar
175...232 Br, cBsi3aHHBIE C MOCTOSAHHOI X0/b00M, NepemereHneM Meikux (o 1
KI') U3/IeNUil WM TPEIMETOB B TOJIOKEHUH CTOSI WM CHIS U TpeOyIoIue orpe-
JCTICHHOTO (M3MYecKoro HampsbkeHust (psn npodeccuii B MEXaHOCOOPOYHBIX
Lexax MallHHOCTPOUTENbHBIX NPEANPUSITHH, B MPSIUILHO-TKAIKOM IPOU3BO/I-
CTBE H JIp.).

K xareropum 1l6 oTHOcATCS pabOTBI ¢ HMHTEHCHMBHOCTHIO 3HEpProsarpar
233...290 Br, cBs3aHHEIEe ¢ X000, IEpEMEICHIEM U TIEPEHOCKON TsHKEeCTeH 10
10Kr 1 COMPOBOXIAIONINECS] YMEPEHHBIM (PU3NUECKUM HarpspKeHueM (psit 1po-
(eccuii B MEXaHW3UPOBAHHBIX JINTEHHBIX, MPOKATHBIX, KY3HEUHBIX, TEpPMHUE-
CKHMX, CBAPOYHBIX II€XaX MAIIMHOCTPOUTEIBHBIX U METAJUTypPTUYECKHX MPEATpH-
SITUH U Ap.).

K xareropun Il otHOCSTCS pabOTHI ¢ HHTEHCUBHOCTBIO 3HEpro3arpar Goiee
290 BT, cBsi3aHHBIE C TIOCTOSTHHBIMU TEPEBUKCHHUSIMU, TTIEPEMENICHUEM U TIepe-
HOCKOH 3HauuTeNbHBIX (cBbIme 10kr) Tsoxecteil u TpeOyromue 60npmmx GU3N-
yeckux ycuiuil (psin npodeccuil B Ky3HEUHBIX, JIMTEHHBIX I€XaX C PYYHBIMHU
TpoIIeccaMu | JIp.).

W3 npuBeneHHsx B Tabn. 1 U 2 gaHHBIX BHJHO, YTO JUIS OJJHOTO M TOTO JKe
neprosa roja npu nepexoze ot | k Il xareropun Temneparypsl Bo3ayxa  Io-
BEPXHOCTEH CHIXKAIOTCS, a CKOPOCTh ABHKEHUS BO3AyXa yBEIHMUUBAETE. DTO CBA-
3aHO ¢ HEOOXOJMUMOCTBIO TIOTJIOIIEHHST OOJIBIIET0 KOJIWYECTBA Teras BhIJelsie-
MOTO OpPraHU3MOM 4YeJIOBeKa ITpH TsDKeNoi (pu3uueckoii padore.
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IIpubops! A1 U3MepeHus NapaMeTPOB MUKPOKJIUMATAa

Jlnst KOHTpOIIA MapaMeTpoB MUKPOKJIMMATa Ha pabodMX MecTax pPeKOMEHIY-
€TCsl HCIIOMIBb30BATh CIECAYIOIINE TPUOOPHI.

TemmepaTypy ¥ BIa)KHOCTh BO3[IyXa ONpPEACISIIOT ACIUPAIMOHHBIMH IICH-
xpomerpamu. [IcHXpoMeTphl COCTOAT U3 ABYX OJMHAKOBBIX PTYTHBIX TEPMOMET-
POB — CyXOTr0O M BII&KHOTO. Pe3epByap BIIa)KHOTO TEpMOMETpa OOEpPHYT THUIPO-
CKOMMYECKON TKaHbIO, KOHEIl KOTOPOI OMyIIeH B CTAaKaHUUK C JAUCTHUIMPOBAH-
HoW BojoH. ITockonbKy Ha HCHapeHue BIard pacxoyercsl TeIIo, 3TOT TePMO-
METp IMOKa3bIBaeT Oojiee HU3KYIO TeMIeparypy, 4eM cyxod. Uem Hmxke Biax-
HOCTb, TEM MEHBIIIE MOKa3aHUs TEMIIEPATYphl BIaXKHOI'O TEPMOMETPA, IIOCKOJIBKY
C YMEHBIIICHHEM BJard B BO3JyXe BO3pAcTaeT UCIAPEHHE BOJBI C YBIaKHEHHOM
TKaHU U TIOBEPXHOCTh PTYTHOTO pe3epByapa OXJaKAAaeTCsl B OONBIICH CTETEHH.
Cyxoil TepMOMETp MMOKa3bIBAET TEMIIEpaTypy Bo3xyxa. Ilo pasHoCTH mMOKa3aHUi
TEPMOMETPOB C IOMOIIBIO CIEIHUATIBHBIX NCHUXPOMETPHIECKUX TAOIHI Oompese-
JSIFOT OTHOCHTENBHYIO BI@XKHOCTh BO3AyXa. ACIHHPAIMOHHBIM TCHXPOMETP
CHAa0XX€H BEHTWIATOPOM, KOTOPBIN IPOTATHBACT 4epe3 HMpUOOp HCCIeryeMBblit
BO3/IyX C PABHOMEPHOH CKOPOCTHIO, YTO TTOBBIIIAECT TOYHOCTh NOKA3aHUH MpHOO-
pa. (Actmparust — IBIKEeHHE Bo3ayXa.) B Tabu. 3.5 npuBeneHbI HEKOTOPHIE THITBI
puOOPOB ¢ yKa3aHUEM IPEAEIOB U3MEPEHUs 10 TeMIepaType 1 OTHOCUTEIbHON
BIIAYKHOCTH.

Tabauna 3.5
[TcuxpomeTpsl acnupanuoOHHbIE
Tom npu6opa Hpe/:[enL; ::y;g’elggﬁ TEMIIE- IIpenenst n?;l}a]:}:::cfi P(]):F(I)Z)OCHT@J‘ILHOI:I
MB-4M -30... + 50 10...100
M-34 -30... + 50 10...100
IBY-1M 0..+45 40... 80

JUis n3MepeHus: OONBUINX CKOPOCTEH ABIDKEHHS BO3AyXa B MPOH3BOJICTBEH-
HOW TIPaKTUKE MPUMEHSIOT KPBUTbYAThIC W YalleYHbIE aHEMOMETPHL. JTH aHEeMO-
METpHI Yallle BCETO MPUMEHSIOT U OICHKHA PabOThl BEHTWISIIMOHHBIX CHCTEM.
[puHIMN AeWcTBUS NpUOOpa MEXaHWICCKHU: IOJ NABICHHUEM IBIDKYIIETOCS
BO3/lyXa OCh NMpHOOpa ¢ 3aKPEIUICHHBIMH Ha HEW KPBUIBIIIKAMH HIIM YalleuKaMHu
HauyMHAeT BPaIlaThCs U TeM ObIcTpee, 4eM OOJIbIIe CKOPOCTh JIBM)KEHHS BO3IyXa.

Jnst OLEHKM MaJbIX CKOpOCTEH BO3ayXa Ha pabo4MX MecTax NPHMEHSIOT
TEPMOAHEMOMETPHI M KaTaTepMoMeTprl. TepmoaHeMomeTp — OaTapeiHbIN mpH-
60p Ha moIynpoBOoAHUKAX. [IpuHINMI NeficTBHS OCHOBaH Ha M3MEHEHUH COIPO-
TUBJICHUA B OATYUKEC an/I6opa, KOTOPOE€ IMPOUCXOAUT NIPHU U3MEHCHUHN TEMIICpa-
TYpBI ¥ CKOPOCTH JIBM)KEHHUS Bo3xyxa. [IpuHImm paboTel kaTarepMoMeTpa, npe-
CTaBJISIONIETO CO0OM CIUPTOBON TEPMOMETP € pe3epByapoM A0 20 M, OCHOBaH
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Ha W3MEPEHHU CKOPOCTH IAJCHHS TEMIIepaTypbl NPH OXJaxaeHHH oT 38 mo 35
°C, 4TO TO3BOJIET CYJUTh O IOABIKHOCTH OKPY’KalOIIETo BO3IyXa.

B 1abn. 6 mpuBeneHB OCHOBHEIE THITBI MMPHOOPOB I U3MEPEHUSI CKOPOCTH
JBI)KCHHUS BO3IyXa.

VIHTEeHCHBHOCTb TEIUIOBOTO M3JIyYSHHUS H3MEPSIOT aKTHHOMETPaMHy, TeHCTBHE
KOTOPBIX OCHOBaHO Ha MOIJIOIICHHUH JIyYHCTOW SHEPTrHH M NPEBpallcHHH e¢ B
TEIUIOBYIO, KOJMYECTBO KOTOPOIl peruCTpUpyeTCS.

HexkoTopble THITBI aKTHHOMETPOB MPUBEICHBI B Ta0I. 3.7.

Temmeparypa NmOBEpXHOCTEH H3MepsieTCsl KOHTAKTHBIMH HpHOOpaMu (THIa
JIEKTPOTEPMOMETPOB) WJIHM TUCTAaHIMOHHBIMU (poMeTpsl). Hanpumep, Mukpo-

Tepmomerp MT-57M ciaykUT il U3MEPEHUS TEMIEPATYphl IIOBEPXHOCTEH B
unTepBane 10... 40 °C.

Tab6muma 3.6
TIpuGops! I N3MEPEHHUST CKOPOCTH BIDKCHHUS BO3TyXa
Twun npudopa TIpenernsl u3MepeHuit CKOPOCTH, M/C
Anemomerp kpbutbuatsiit ACO-3 0,3..05
Anemometp kpbutbuathiit All-1 M 0,5... 40
Anemomerp vamreunsiit MC-13 1,0...30
Kararepmomerp 1mapoBoit 0,05...2,0
Tepmoanemomerp TAM-1 0,1..20
Tabnuma 3.7
AKTHHOMETpbI
Tun npuopa I[penernb U3MepeHnst HHTEHCUBHOCTH TEII-

J0BOTO 00NydeHus, Br/M?

CpencTBo U3MepeHU HHTeHCHBHOCTH TEIJI0BOIO

obnyuenns IMO-5 10... 7000
HecenexrusHbriii paguomerp "Apryc 3" 1...2000
Hucnexropckuit 350... 14000

Tennosas Harpy3ska cpeasl — THC-uHAeKc n3Mepsercs: ¢ HOMOIIBIO IIapOBOro
Tepmomerpa, Tin 90. Iuanazon uzmepsemsix 3Hauenuit 0...50 °C u 30... 100 °C.
Kpowme Toro, amst MHTErpaabHON OLEHKH TEIIOBOW HArpy3KH Cpelbl MOXKHO UC-
MI0JIb30BaTh MOHHMTOP TEIUIOBOM Harpysku, monens 1219, ¢upmsr «bprons n
Kwep» (Janust). Ilnanazon namepsiemMbix 3HaueHui 20... 120 °C.
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Metoap! U3MEPEHUs apaMETPOB MUKPOK/INMATa, KaK M JPYTHX CAHUTAPHO-
THTHEHIYECKHX (DaKTOPOB MPOM3BOJICTBEHHOHM CpEeAbl, MOAPOOHO paccMaTphBa-
10TCS B Kypce «ATTecTanus pabouux MECT MO YCIOBHAM TPYAA».

MeToabl U cpeicTBA HOPMATH3AIMH MPOU3BOACTBEHHOI0 MUKPOK/INMATa

ITockonbKy MUKPOKIMMATHUECKUE YCIOBHSI UTPAIOT UCKIIOUUTEIBHO BaJKHYIO
pOJIb B TEIUIOBOM CaMOYYBCTBHMHU YE€JOBEKA, MCHOJB3YeTCs KOMIUIEKC METOMIOB U
CPEICTB Ul HOPMATIU3allui MUKPOKINMATA.

Ororienue, BEHTHISIIUS U KOHIUIMOHUPOBaHKUE BO3yXa Hanbosee MIMPOKO
MIPUMEHSIOTCS JUIS CO3JaHMsl OJIarONPHUSTHBIX METECOPOJIOTHYECKUX YCIOBHH Ha
npou3BojcTBe. [y co3aaHus HOPMaILHOTO MUKPOKJIMMaTa Ha pabo4nx MecTax
C UHTEHCUBHOCTHIO TeIioBoro obmydenus 0,35 kB1/M% 1 6ounee, a Taxxke 0,175...
0,35 kBr/M? MIpH TUTOIAIA W3IYYalONINX TOBEPXHOCTEH B Mpenenax pabodero
Mecta Gosee 0,2 M° IpEMeT BO3AYIIHOE AyIIMpoBaHKE. Bo3aymiHoe AymmpoBa-
HHE TIPECTaBIIseT cOOOH MOTOK BO3IyXa, HAIIPABIAEMbIl HEIOCPEACTBEHHO Ha
pabouee MecTo. Oxnakgaomuil 3pPEKT BO3AYIIHOTO AYIINPOBAHUS 3aBUCHUT OT
Pa3HOCTH TeMIeparyp Tela paboTaroIero U MOTOKA BO3yXa, a TAKXKE OT CKOpPO-
CTH OOTeKaHHUsI BO3IyXOM Tesla yeioBeka. Och BO3AYIIHOTO MOTOKA IPU 3TOM
HaMpaBJI0T Ha IPyab 4eJOBEKa TOPU3OHTAIBHO WJIHM CBepXy mHoj yriom 45°.
BHenpeHre TeXHONIOTHYECKHUX MPOLECCOB U 000pYNOBaHMSI, CHU)KAIOIUX BBIJC-
nenue temna. Hanpumep, 3aMeHa ropsiuero crocoda o0pabOTKH MeTania XoJIo1-
HBIM, IPUMEHEHNE HHAYKIIMOHHOTO HarpeBa MeTasIOB TOKAMH BBICOKOW 9aCTOTHI
BMECTO IJITAMEHHOTO HArpeBa, 3aMeHa KOJBIIEBBIX Ieded Uil CymKH (GopM u
CTEp)KHEH B JMTEHHOM HPOW3BOJCTBE TYHHEIbHBIMH, MOBBIIICHUE TEPMETHYHO-
cTH 000PYIOBAHUS U T.JI.

MexaHu3anusl 1 aBTOMaTH3alMs [TPOM3BOACTBEHHBIX IIPOIECCOB, TUCTAHIH-
OHHOE YIIPaBJIEHHE MO3BOJISIOT BO MHOTHX CIIy4asX BBIBECTH 4YeJIOBEKa U3 HeOa-
TOIPHUATHBIX METEOPOJOTHUECKUX YCJIOBHH. Hampumep, IMCTaHIIMOHHOE yIIpaB-
JICHHE TPOLIECCOM TPAHCIOPTA MPUPOJHOTO Ta3a ONEPaTOPHOI MO3BOISIET CyIIle-
CTBEHHO CHHU3UTH BpeMsI IPeObIBAaHMS YeJIOBEeKa B MAIIMHHOM 3ajie KOMIIPECCop-
HOMW CTaHIUH, TJIe TEMIIepaTypa BO3AyXa IPEBBIIIAET JOIMY CTUMYIO.

TensoBast u30sALKsE 000pyIOBaHMs (IIEUei, COCYJJOB M TPYOOIIPOBOJIOB C r'O-
PAYMMU Ta3aMH ¥ )KHIKOCTSAMH) CHIKAET TeMIepaTypy M3Iydaromnieil HoBepXHO-
CTH ¥ YMEHBIIIAET Kak oOIIee TeIUIOBBIICNICHNE, TaK U HHPPaKpaCHOE M3ITydeHHUE
OT HarpeThIX MOBEPXHOCTEH, MPeAOoTBpallas 03KOTH MPU NPUKOCHOBEHHUU K STHM
MOBEPXHOCTSIM. Teruo3amurHele cpeicTBa JODKHBI oOecreunBaTh 0OIydeH-
HOCTh Ha pabounx Mecrax He Gosee 350 Br/m%. Temnepatypa HarpeTbIx HOBEpX-
HOCTel 00opynoBaHMs He AOJDKHA mpeBbimath 35 °C mpu Temneparype BHYTpH
uctouynuka a0 100 °C u 45 °C npu temneparype BHyTpU HcTOouHHKA Bbime 100
°C. MHorna nmpuMEeHSIOT BHYTPEHHIOIO TETUIOM3OJIALMIO JJISI CHIDKEHUSI padodnx
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TEMIIepaTyp Hapy>KHBIX MOBEPXHOCTEH oOopynoBaHusa. Kpome Toro, TemioBas
N30JBIIUST YMEHBIIAET TETUIOBBIE NMTOTEPH 000PYAOBAHUS, CHIDKASI PACXOJl TOTLIH-
Ba — 3JIEKTPOIHEPTUH WU T1apa.

B Hacrosimee BpeMs: H3BECTHO MHOTO Pa3JIMYHBIX BUIOB TETIIIOM30IAIIHOHHBIX
MarepranoB. K HeopraHmdecknuMm marepuagaM OTHOCATCS: acOecT, acOOLEMEHT,
BEPMHUKYJIUT, MUHEPAIbHBIC BaTa M BOMIOK, CTEKJIOBATA U CTEKJIOTKaHb, SUCH-
CTBI OeToH, Kepam3uT W JAp. OpraHuuecCKMMHU HM3OJIIIHOHHBIMH MaTepHajIaMu
SIBJISIFOTCSL TIPOOKOBBIE, TOP()OHU3OIISIIMOHHBIE U JAPEBECHOBOJOKHHUCTHIE IUTUTHI,
JpeBeCHbIE ONMWJIKM, MEeHoIulacT u Ap. IIpu BbeIOOpe Marepuana s HU30JALUU
HEOOXOAMMO YYUTHIBATh MEXaHMYECKUE CBOHCTBAa MaTEpPHajoB, a TAKKE UX CIIO-
COOHOCTB BBIAIEPIKMBATH BBICOKYIO TemIiepaTypy. [Ipu temmneparype Temiousiy-
garomieit mosepxHoctu 500... 600 °C mpuMeHSIOT acOecT, MUHEpaIbHYIO Barty;
mpu temmepatype 800... 900 °C — ac603ypuT, IMATOMUTOBBIN KUPIIAY;, TIPU TEM-
nepatype 6omee 1000 °C — BepMHUKYJHT, CIICIHaIbHbIC KEPAMUICCKHUE TUTUTKH U
T.JI.

OOBEMHO-TIIIAHUPOBOYHBIE M KOHCTPYKTHUBHBIE DPEIICHHS NPHUHUMAIOTCS Ha
CTaJuX NPOEKTUPOBAHUS MPOM3BOJICTBEHHBIX 3/laHMi. ['opsiame mexa pasmenia-
0T, KaK NPaBUIIO, B OJHOATAXKHBIX OJHO- M ABYXIPOJETHBIX 34aHUIX. BHyTpeH-
HHUE JBOPHI PacloiaraloT Tak, YTOObI 00eCIeYnBaIoch UX XOpolllee NPOBeTpUBa-
Hue. OCHOBHBIE HCTOYHMKH TEIUIOTHI PacIoiaraloT y Hapy)KHBIX CTEH 37JaHHA B
OJIMH PAJ Ha TAKOM PACCTOSHUH JIPYT OT ApYra, YTOOBI TEIJIOBbIE IOTOKH OT HUX
HE MepeKphIBaINCh Ha paboymnx mecTax. HawmydmiumM penieHueM siBisieTcst pas-
MeIIIeHHE TeIJION3IYyJaonero o0opyJOoBaHUS B H30JHPOBAHHBIX MOMEIICHUSIX
WJIN HA OTKPBITHIX TUIOIIAJKAX.

Jnst 3aIMTHl OT MOCTYIUICHHUS B TIPOW3BOJICTBEHHBIE TTOMELIEHHS XOJIOTHOTO
BO3/lyXa BXOZbI 00OPYIYIOT IIUTIO3aMH, ABEPHBIE NPOEMBl — BO3AYIIHBIMH 3aBe-
CaMH.

Hcnonp3ytoT 1BOWHOE OCTEKJICHHE OKOH, YTEIICHNE OTpaxJICHNH, MoJIoB (yc-
TaHOBKa HAaCTHJIOB) M T.I.

Tenno3anuTHeIe SKpaHbl MPUMEHSIOT I IKPAHUPOBAHHUSA HCTOYHHUKOB Tell-
JIOBOTO M3JIy4eHHS U JJIs SKpaHUPOBaHUS pabouux MecT. OcnabieHne TennoBoro
MOTOKA 32 3KPAaHOM OOYCIOBJIEHO €ro IHOIJOTUTENIBHOM M OTpakaTeIbHOU CIIO-
coOHOCTBIO. B 3aBHCHMOCTH OT TOTO, Kakasi CHOCOOHOCTH 3KpaHa OoJiee BeIpaXke-
Ha, 9KpaHbl MOAPA3AEISIOT Ha TEIUIOOTPAXKAIOUINE, TEIUIONOJIOMAOIINE 1 TeT-
JOOTBOZSIIME. DTO AEICHHE 10 NMPUHIUIY IEHCTBHSA JOCTATOYHO YCIOBHO, TaK
Kak JI000# 3KkpaH 00J1agaeT CrioCOOHOCTBIO OTPaXKaTh, MOIJIOMATH M OTBOIHTH
temwno. [lo creneHu mpo3pavyHOCTH KpaH JENAT Ha TPHU Kiacca: HEMpO3pauHble,
MOJIYNIPO3pauHble U MPO3PayHbIe, MEPBOMY KIJIACCY OTHOCAT METAJUIMYECKHE BO-
J0OXJIaXK1aeMble U (pyTepoBaHHBIE acOeCcTOBbIE, alb(oreBble (U3 aTIOMUHUEBOM
(oipru), amroMUHUEBBIH KpaHbl. Ko BTOpOMY — 9KpaHBI U3 METAIMYECKON CeT-
KH C pasMepoM siuedku 3... 3,5 MM, LENHbIe 3aBECHl, aPMUPOBAHHOE CTAaIbHOI
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CETKOH CTEKIIO, LIENbI0 MOBBIMICHHS 3((EKTUBHOCTH BCE 3TH HKPAHBI MOTYT OpO-
IIaThCsl BOASHOW IUTEHKOW. [l mpo3padHBIX 3KpaHOB (3 KIIACC) HCIIONB3YIOT
CHIIMKAaTHOE, KBapIIeBOE MM OPTaHMYECKOE CTEKIIO, MIICHOYHBIE BOJSHBIE 3aBEIO,
CcBOOOHBIE U CTEKAIOIINE TI0 CTEKITY, BOZOAUCIIEPCHBIE 3aBeChl. BoasHBIE 3aBECH
MIOTJIOIIAIOT TMOTOK Teria 10 80 % 0e3 cymiecTBEeHHOTO YXYAIICHUS BUAUMOCTH.
Bricokoii 3¢ (heKTHBHOCTBIO 001aIal0T aKBapHANBHBIC YKPAHBL, PEACTaBIIIONIIE
c000ii KOPOOKY M3 JIBYX CTEKOJ, 3aMOJIHCHHYIO IPOTOYHOM YHCTOW BOJAOH C TOJI-
umHOM cnost 15...20 mm. BogoaucnepcHas 3aBeca IpeiCTaBiIseT CoO0U MIOCKYIO
BO3/YIIHYIO CTPYIO CO B3BEIICHHBIMU B HEll KaneJIbKaMH BOJBI.

ParpoHaneHbIi pexuM Tpyza U OTIbIXa pa3padaThIBaeTCs] MPUMEHUTEIBHO K
KOHKPETHBIM YCJIOBHSM pabOThl M IpeIyCMaTpUBAET COKPAICHUE MPOJOIKH-
TEJILHOCTU paboyeil CMeHbI, BBEICHHE JIOTIOJIHUTEIBHBIX MIEPEPhIBOB, HAIPUMeED,
3alIMTa BPEMEHEM B YCJIOBHSAX HarpeBaiOIlero MHUKPOKIMMATa, CO3JaHUE YCIIO-
Buil U1 3()(PEKTUBHOTO OTIBIXA B IMIOMEIICHUAX C HOPMaJIbHBIMU METEOPOJIOTH-
YECKUMH YCIOBHAMH. Eciy opraHn3oBaTh OTACIbHBIC TIOMEIIEHHUS TPYIHO, TO B
TOPSAYHX LI€XaX CO3JAal0T 30HBI OTIBIXA — «OA3HCHI», TJI€ C TOMOIIBIO BEHTUIIALINH
obecrieunBaeTCsl HOpMaJIbHAsL TEMIIEPATypa U CKOPOCTh IABIMKCHUS Bo3nyxa. Jms
paboTaromMx Ha OTKPHITOM BO3JyX€ B XOJIOJHBIX KIMMAaTHUECKUX YCIOBHAX Op-
TaHU3YIOT CIIelMaNIbHbIe TOMELICHUs 11l 000rpeBa.

Hcnonb3oBaHue CPeNCTB WHIMBHYAIBHON 3alMTHI: CIIELOACKIbI, CIE00Y-
BM, CPEICTB 3aIUTHl PYK WU TOJIOBBI. /[ 3alIUThI OT BO3IEWCTBHUS BBICOKOH U
HHU3KOH Temmeparyp, o0IydeHns! B 3aBUCUMOCTH OT YCJIOBUH TpyAa HPUMEHSETCS
TEPMO3aIIUTHASL OJSKJa PA3IUYHBIX BHIOB. [IpM HeOONBIION HHTEHCHBHOCTH
TEIJIOBOTO OOJTyYEHUS HCIIONIB3YIOTCS XJIOMIaTOOyMaskHbIe TKAHH C OTHECTOMKOM
MIPOIUTKOM, B O0Jiee )KEeCTKUX YCIOBHAX (IPU OOJIBIIOM TEIUIOOOYUSHIH) TIPH-
MEHSIOT CyKHO, acOecTOBbIe WJIM METaUIM3MPOBaHHBIE TKaHHU. [l KpaTKoBpe-
MEHHOH paboTHl B YCIOBUSAX O04YeHb BBICOKHX TemmepaTyp (300... 500 °C) paspa-
60TaHBI CrieaIbHbIE TEIUIO3AINTHbIE KOMONHE30HbI U CKaaHApHI ¢ MPUHYAH-
TEJILHOH IToJjauel BO3/yXa Yepes3 IUIAHT OT NCTOYHUKA MTUTAHHS.

Crnenonexaa Iuisi 3alUThl OT HU3KHUX TEMIIEpaTyp, BeTpa M aTMoc(epHBIX
0CaJIKOB M3TOTOBJISETCS U3 XJI0MUaToOyMakHBIX U CMEIIAHHBIX TKaHEH ¢ BOJIOOT-
TaJIKUBAIOIUMHI M JPYTUMH HPONUTKAMH, U3 IIEPCTH, MeXa M CHHTETHYECKHX
yremuteneid. ITokpoil ofex bl NOKEH NPeJOoTBpalaTh BblyBaHUE TEIIA BET-
POM M3 IMOJIOJISKHOTO MPOCTPAHCTBA M BMECTE C TEM JIOJDKHA OBITH oOecriedeHa
BO3IYXONPOHMIIAEMOCTb JJIS yAajdeHns n30bITouHoN Biarn. KoMIutekr crerose-
XKJIBI JIOJDKEH 00513aTeIbHO JOMOIHATHCS 3QPEKTUBHBIMU CPEACTBAMU ISl 3alu-
TBI OT XOJIOZIA HOT, PyK ¥ TosioBbl. OcOOEHHO 0OJIbIIOE 3HAUEHHE UMEET Ka4eCTBO
CHELO/IeK/IbI AJIsI PadOTHI Ha OTKPHITOM Bo31yxe B ycioBusx Kpaiinero Cesepa.
Kpome TpaauMIMOHHBIX KOMIUIEKTOB YTEIUIEHHOH CHELOASKAbl pa3pabdoTaHbI
crienuabHbIe 3JIEKTOPO0OOrpEBAIONINE KOMIIEKTHI.
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Cooeparcanue omuema

Otuet o mabopaTtopHoii pabote No

Hcnonanrenu:

Kparkoe omucanmne napaMeTpoB BO3LYIIHOW CPENbI, ONPEACIAIOMNX MUKPO-
KIMMaT pabodei 30HbI IPON3BOJICTBEHHBIX OMELICHUH, U MPHOOPOB IS UX OTI-
peneneHusl.

BbInomHUTS HEOOXOANMBIE 3aMephl TEMIIEPATYPbl, OTHOCUTEILHOW BIJIAXKHO-
CTH ¥ CKOPOCTH JIBU)KEHHS BO3yXa.

PesynbraTel n3mepennii 3anectu B Tabu. 3.8.

Tabnuna 3.8
Peszynomamor usmepenuii
Ne Temmeparypa Temmeparypa OTHOCHTEIB-
OTHOCHUTENBHAS
3aMepa|  BOYXa NPH | BO3/yXa MU BKIIO- [HAS BIAKHOCTE| o (5 D HeKTUBHOCTH
BBIKJIFOYEHHOM |4€HHOM BEHTHUIISATO- | MPH BBIKIIO- P BBITSDKHOM
BKJIIOUEHHOM N
BerTmistope Ty, pe Ta, YEHHOM BEHTH- o, | BeHTHIALUH, Yo
o o o BEHTHUIATOPE, %
C C nsitope, %
1
2
n

Onpeuenym) KOJIMYECTBO YHOCHMOT'O BEHTUWJIATOPOM TEILIA.

T,-T
n=-1—2.100, %. G2
1
CpaBHHUTH MOJyYEHHBIC PE3YIBTATH C ONTUMAIBHBIMHU 3HAUCHHUSAMH APaMeT-
pos o 'OCT 12.1.005-88.

Craenate BBIBOJIEL.
Konmponvhuvle sonpocwl

1. Kakue ocHOBHBIE TTapaMeTphl BO3AYIIHON Cpelbl ONPEAEISIOT MUKPOKIH-
Mar paboueil 30HbI IPOU3BOICTBEHHBIX IIOMEIIEHUH?

2. Kakas cymecTByeT B3aUMOCBSI3b MEXJY CAMOYYBCTBHEM UEJIOBEKA U CO-
CTOSIHUEM MUKPOKJIMMATa MPOU3BOACTBEHHOH cpeibl?

3. Kakne (akTopsl yUUTHIBAIOTCS NMPU HOPMUPOBAHUHM MUKPOKIMMAaTa pado-
4Jeil 30HBI IIOMEIIEHUNA?

4. KaknuM#i HOPMATUBHBIMU TOKyMEHTAMHU PETJIaMEHTHPOBAHBI METEOPOJIOTH-
YeCcKHe yCIOBUS MPONU3BOACTBEHHOH cpeibl?

5. JlaiiTe ompenesieHue ONTHUMAJIBHBIX U JOIYCTUMBIX NapaMETPOB MHKPO-
KITMMAaTa.
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6. HazoBure mpuOOpEI 11 N3MEPEHHST TEMIIEPATYPhl, OTHOCHTENBHON BIIaX-
HOCTH ¥l CKOPOCTH JIBVDKEHHS BO3IyXa.
7. Kakoif mepno/1 roia CaUTaeTCsl TEIUTBIM, XOJIOTHBIM H MEPEeXOIHBIM?
8. Kakune caHWTapHO-TUTHECHUYIECKHE MEPONPHATHS IO3BOJISIOT CO3/1aBaTh H
MOJ/ICP)KUBAaTh MUKPOKIMMAT pabodeil 30HBI B COOTBETCTBHU C TPeOOBaHHAMHU
I'OCToB u canuTapHBIX HOPM?
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JlaGopaTopuas padora Ne 4
HccenenoBanne HCKYCCTBEHHOTO OCBeLeHUS
MPOU3BO/ICTBEHHbIX MOMeLIeH I

Llenv pabomul: 03HAKOMIICHHE C HOPMUPOBAHHUEM U PAaCUETOM HCKYCCTBEHHO-
TO OCBELICHHUS, METOAAMH OINpPENEICHNS KadeCTBAa MCKYCCTBEHHOIO OCBEICHUS
Ha paboYMX MecTax.

OcHOBHbIE IOHATHS H OMpPe/eTeHUsI
HckyccTBeHHOE OCBEUICHHUE B TOMEIICHUSIX MPUHUMACTCS TOT/Ia, KOT/Ia ecTe-
CTBCHHBII CBET HEJOCTATOYCH MU OTCYTCTBYET. VICKYCCTBEHHOE OCBEINCHHE
MO/IPa3IeNAIOT Ha pabouee, aBapuitHOe, OXpaHHOE U JexypHoe (Tadm. 4.1). Ono
MPOEKTUPYETCS IBYX BUAOB: 00Iee (PaBHOMEPHOE WITH JIOKAJTH30BAHHOE) U KOM-
6unupoBanHoe (Tabdn. 4.2).
Tabauya 4.1

Buabl HCKYCCTBEHHOT0 OCBELIeHUsI M er0 HOPMHPOBaHUe

Bunx ocsenienus

XapakTepucTuka

Hopmuposanue

Pa6ouee OcBgemeHne Ui BceX NOMEIeHHH 3anuid, | HopMBI OCBEIIeHHOCTH NPHBEICHBI
a TAaKKE YYaCTKOB OTKPBITBIX HPO- | B MPHUIL 3
CTPaHCTB, NpeAHAa3HAYEHHBIX JUIS paboTHl,
[IPOXO0/a JIFOJIel U IBIKEHUS TPAHCIIOPTa
AapwuitHoe: IIpenycmatpuBaercss B ciydasx, eciii [ JJoJKHO co31aBaTh HaHMEHBIIYIO
a) OCBEIIEHNE OTKIIIOYEHHE pabodero OCBEIIEHWS M | OCBEIIEHHOCTh Ha paboumx T10-
0e30macHOCTH CBSI3aHHOE C OTHUM HapylleHHe OOCIyXHU- | BepXHOCTAX B pasMmepe 5% ocBe-

0) 3BaKyaIMoH-
HOE

BaHWS OOOPYNOBaHMS U MEXaHH3MOB
MOXET BBI3BaTh: B3pbIB; MOXKap; OTpaBlle-
HUE JIIOZEH; JJUTENbHOE HapyLICHHE
TEXHOJIOTHYECKOTO Tpolecca u T.J1.

[OIEHHOCTH, HOPMHpyeMOH s
paboyero ocBelIeHNs, HO HE MeHee
2 JIK BHYTpHU 371aHUl U He MeHee |
JIK JUIs TEPPUTOPUI IPEATPUATHH

IIpenycmarpuBaercst B MecCTax, ONACHBIX
JUIs TpOXoja Jofed, B NMpOXoJax M Ha
JIECTHULAX, CIyXallMX [UI 3BaKyalluu
Jonel u T..

JlomkHO oOecrneyrBaTh HAUMEHb-
LIyF0 OCBELIEHHOCTb Ha  IOJy
OCHOBHBIX ~IPOXOIOB (WJIM Ha
3eMJie) M Ha CTYINEHSX JIECTHHIL: B
noMenenusx — 0,5 JIk, a Ha OTKpBI-
TBIX TeppHTOpUAX — 0,2 1K

OxpaHHOE JlomkHO MpeayCMaTpUBaThCS BIOJb | OCBEIIEHHOCTh [O/DKHA OBITH HE
TpaHUI] TEPPUTOpPHH, OXpaHseMbIX B |MeHee 0,5 JIK Ha ypoBHE 3eMJId B
HOYHOE BpeMst TOPU30HTAIBHON MIIOCKOCTH
JexypHoe Bxirrouaercs ToibKo Bo BHepabouee Bpems | He Hopmupyercs

Tabauya 4.2
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CucreMbl HCKYCCTBEHHOI'0 OCBeLIleHUS

Cucrema OCBEIECHHUsI XapakTepucTHKa
OGuee ocBelIeHue: ITpeaHa3HAYEHO ISl OCBEIEHHS BCETO TIOMEIICHHUSI
a) paBHOMEpHOE CBETHIIBHUKY Pa3MEIAI0TCs B BEDXHEH 30HE MOMEIICHHUSI PABHOMEPHO
6) JOKANIM30BaHHOE CBETUIBHUKA PA3MELIAIOTC PUMEHHUTENBHO K PACIONOKEHUI0 000py-
JOBaHHUA

OcBellieHHe, IPU KOTOPOM K 00LIEMY OCBELIEHHIO 100aBJIIETCs MECTHOE,
CO371aBaeMO€ CBETHIPHHKAMH, KOHIIEHTPHPYIOIIUMHU CBETOBOH IIOTOK
HENOCPEACTBEHHO Ha pabodnx MecTax

Kombunuposanuoe

HckyccTBeHHOE OCBEIIEHHE B MPOW3BOJICTBEHHBIX MOMELIEHHUSIX OCYIIECTB-
JISIETCS C TIOMOIIBIO CBETUJILHOW amnmaparypbl — CBETHIBHUKOB. CeemuibHUK CO-
CTOWT U3 JIAMIIBI, SBJIIOIICHCS UCTOYHUKOM CBETa, U OCBETHTEILHOW apMaTyphl,
C MOMOIIBI0 KOTOPOH CBETOBOW MOTOK IepepachpeneisieTcs B Hy>)KHOM HaIpaB-
nernd. JJi1 IpOU3BOACTBEHHBIX M OOIIECTBECHHBIX IMOMEIICHUHA B Ka4eCTBE HC-
TOYHUKOB CBETA IMPUMEHSIOTCS JIAMIIBI HAKaJIMBAHUS U Ta30pa3psAHBIC JIAMIIBI, a
TIPH TIPOU3BOJICTBE CTPOUTEIHHBIX U MOHTAXKHBIX pabOT BHYTPH 30aHUN — TOIBKO
JIaMIThl HAKAJIMBaHMUSI.

B03MO0OXHOCTH MCTOYHUKOB CBETA OIPENENSIOTCS TAKUMH OCHOBHBIMHU Xapak-
TEPUCTUKAMH, KaK: JJIEKTpUUecKass MOIIHOCTD yamibl P (BT); HomMuHanbHOE Ha-
npspkerne nutanus U (B); cBeToBO# MOTOK, M3TydaeMblid Jamnod @ (IM), WU
MaKcuMallbHasl criia cBeTa J (kx); cBetoBas otnava y = @/P (1m/BT), T.e. OTHO-
LIEHHE CBETOBOIO MOTOKA JIAMITBI K €€ JJIEKTPUUYECKOW MOILIHOCTH; CPOK CITYKObI
JIaMIIbl U CIIEKTPAJIbHBIA COCTAB CBETA.

Jlamnvl naxkanueanus NPECTABISIOT COOOM MCTOYHUK CBETa BUAMMOIO W3-
YeHWs, BOSHHUKAIONIETO MPH HArpeBe HUTH HaKaja O TeMIIepaTyphl CBEYCHUS.
[[Iupokoe nmprMeHEHNE B IPOMBIIIICHHOCTH TOTYYHIH JIAMITBI TAKUX THIIOB, KaK
BakyymHble (HB), razonamonnennsle Oucnmpansaeie (HB), OucrmmpanbHble C
kpuntoHokceHoHOBEIM HamonHeHneM (HBK), 3epkanbreie ¢ muddysno otpa-
JKAFOIIIUM CIIOEM H JIp. BecbMa MepCeKTHBHBIMHA SBISIOTCS TaTOUIHBIC JIAMITBI —
JIaMI1bl HAKaJIUBaHUS ¢ MOAHBIM LIMKJIOM, UMEIOIIUE JIYUIINH CleKTpalbHBIM CO-
cTaB cBeTa U 0oJjiee BHICOKHE DKOHOMHYECKUE XapaKTEPUCTUKHU IO CPABHEHHIO C
JPYrMMH JJaMIIaM{ HaKaJlMBaHHUSI.

K 1ocToMHCTBaM JaMIl HaKaJMBaHHs OTHOCATCS YI0OCTBO B DKCILIyaTalWy,
MPOCTOTa B WU3TOTOBJICHUH, OTCYTCTBHE JIOMOJHUTENBHBIX ITYCKOBBIX YCTPOWCTB
JUISL BKJIFOUEHHSI B CETh, HA/IC)KHOCTh PA0OTHI MPH KOJIeOAHUH HANPSHKCHUS B CETH
U Pa3IMYHBIX COCTOSHUAX OKpYyXaromel cpeabl. OHM KOMIIAKTHBI, CBETOBOH ITO-
TOK MX K KOHILy CPOKa CIIy>KOBI CHHIKAeTCsl He3HAYUTENIbHO (IPHOIM3NTEIBHO Ha
15%).

Hepmocratkamu jlaMn HakaluBaHHS SIBITIOTCS HH3Kas CBETOBas oTAada (HE
6onee 20 1m/BT), orpaHryYeHHBINH CPOK CIIyObI (10 2,5 ThIC. 1), npeobnananne
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W3Ty4eHHs] B JKEITO-KPACHOM YacTH CIEKTpPa, YTO CHIBHO OTJIMYACT UX CIIEK-
TPaNBHBIN COCTaB OT COTHEYHOTO cBeTa, Hu3kuit KI1J1, paBusiii 10-13%.

T'azopaspsounvie namnsl MPEACTABISIIOT COOOHW HMCTOYHHKHM CBETa BHUIUMOTO
W3ITyYCHHS, BBI3BIBAEMOTO JJICKTPHUECKUM Ppa3psaoM B aTMoc(epe HEKOTOPBIX
MHEPTHBIX T'a30B M MapOB METAJUIOB M MX CMECEH IPH Pa3IMdHBIX JABICHUIX C
HCTIONI30BAaHMEM B OTIENBHBIX THIIAX JIAMII JFOMUHO(GOPOB — CHELHUATBHBIX CO-
CTaBOB, KOTOPbIE NMPeo0pa3y0T HEBUIUMOE YIbTPa(pHOIECTOBOE U3ITyUYCHHE B BU-
JUMBIN cBeT. Pa3nuuaror razopaspsaHble JIaMITbl HU3KOTO (JIIOMHHECLIEHTHBIE) U
BBICOKOTO JIaBJICHUSL.

HawuGonbiiee pacnpocTpaHeHHe Cpely ra3opaspsiiHbIX JaMIl MOJYYWIN JIFO-
MHUHECIIEHTHBIE HU3KOT'O JIaBJIeHHs MOIIHOCTBIO 8—150 BT, nMeronie numuHapu-
4yeckylo (hopMy M pa3Hble MO [[BETHOCTH M3JIyYCHHS B 3aBHCUMOCTU OT COCTaBa
moMHUHOpOpa.

ITo cnexkTpanbHOMY COCTaBY BHAMMOIO CBETa JIOMUHECIICHTHBIC JIAMIIBI Jie-
JSITCSL HAa HECKOJIBKO THIIOB: JHEBHOro csera (JI[1), AHEBHOTO CBeTa ¢ yiydIlIeH-
Hoii nBeronepenauet (JIJLL), 6emoro mBera (JIB), xomomunoro 6enoro (JIXB) u
terioro 6enoro ngera (JITH). Haxomsr npumeneHne Uit OCBEIIEHHS TPOU3BOI-
CTBEHHBIX ITOMEIICHUI M Tra30pa3psAHbIC JIaMITbl BHICOKOTO JABICHHS: TyrOBBIC
prytasie (APJI), ranorennsie ([{PW), nyroseie kceHoHOBBIE TpyOuaThie (JIKcT),
HaTpuessle (AHaT) u gp.

OCHOBHBIMH TIPEUMYIIIECTBAMH Ta30pa3psAHBIX JIAMIT Hepe]] JJaMIIaMi Haka-
JIMBAHUSI SIBIISIOTCSL:

— BBICOKas cBeToBast otaava (1o 110 am/Br);

— Oopmioi cpok ciayx0s1 (10000—140009);

— CBETOBOM IIOTOK JIaMII 110 CIIEKTPAIILHOMY COCTaBy OJIM30K K €CTECTBEHHO-
MY OCBEIECHHIO.

K HenocraTkaM razopa3psaHbIX JaMI OTHOCSATCS:

— IyJbCalMs CBETOBOTO IOTOKA C YAaCTOTOM BIBOE OOJIBIIEH YacTOTHI IH-
TAIOIIETO JAMIIBI TIEPEMEHHOT0 TOKa, YTO MOXET HNPUBECTH K IOSBIECHUIO CTPO-
6ockonuyeckoro 3¢ ¢eKra, 3aKI0YAOIErocs B MCKaKEHHH 3PUTENBHOTO BOC-
TIPUSITHS

— JJIMTENbHBIA ePHOJ] pa3ropaHusi;

— HaJIMYUe CIEUHUAIBHBIX ITyCKOPETrYJHPYIOIINX aIllapaTtoB, OOJIeryaroummx
3a)KUTaHKE JIaMII ¥ CTAOMIIN3aLNI0 X paboTHI;

— 3aBHCHUMOCTH PabOTOCTIOCOOHOCTH OT TEMIIEPATyphl OKPY)KAIOMIEH CpeJIbl
(pabouwnii muanazon temneparyp — 10...30 °C);

— MOBBIIICHHAS YyBCTBUTEIBHOCTD K CHIDKEHHUIO HANPSDKEHUS MUTAIOIIEH ce-
T™H;

— CHW)KEHHE CBETOBOTO IIOTOKA K KOHILy cpoka ciryk0bl Ha 50% u Gornee;

— CO3JIaHUE PAJMOINIOMEX, UCKIIIOYEHHE KOTOPBIX TpeOyeT crennanbHbIX YCT-
POWCTB.
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Hopmuposanue oceewennocmu TMpPOU3BOTUTCS B 3aBUCUMOCTH OT CHCTEMBI
OCBEIIICHHS U XapaKTEPUCTUKU 3PUTENILHON pabOThI, KOTOpasi ONpeessieTcst clie-
JOYIOIIUMH [apaMeTpaMH: HAWMEHBIIAM pa3MepoM O0OBEKTa MpPU MPOBEACHHU
paboTsl, HoHOM, KOHTPACTHOCTHIO 00BEKTA IO OTHOLICHHUIO K (DOHY.

K MCKyCCTBEHHOMY OCBEILEHHIO TIPEIBSBISIOT CISIYIOIINE TPEOOBAHMS:

— OCBELICHHOCTh pabovero MecTa ODKHA COOTBETCTBOBATH OTPACIEBBIM
HOpPMaM HCKYCCTBEHHOT'O OCBEILCHHS;

— OCBEILEHHOCTb J0JDKHA OBITH PABHOMEPHOH BO BPEMEHH U IO TUIOLIAIH;

— Ha paboyeM MecTe HeoOX0IMMO 00ECIeYHTh PAaBHOMEPHOE paclpe/ieieHue
SIPKOCTH;

— B II0JIE 3pEHHS JIOJDKHBI OTCYTCTBOBATH MpsIMasi U OTpaKeHHast OJIECTKOCTb,
a TaK)Xe pe3KHe TeHH;

— MpH OPraHU3alUH OCBEUICHUSI HEOOXOJMMO YYUTHIBATH CHEKTPATIBbHBIN CO-
CTaB CBeTa;

— OCBETHUTENbHAs YCTAHOBKA HE JO/DKHA OBITh HUCTOYHHKOM OITACHOCTH U
BPEIHOCTH.

OcBellieHNe XapaKTepPU3yOT CJIeTyI0lne BeJIMYMHbI
Csemosoii nomox @ — BUIUMAs 4acTh ONTHYECKOTO U3Jy4€HHs, KOTOpas BOC-
NIPUHUMAETCS 3pEHUEM YEJIOBEKa KaK CBET.
Enunaninelt naMepeHusi CBETOBOTO MOTOKa sBIsieTcs omer (M), Ooun aromen -
IMO CBEMOBOU NOMOK, UZTYYAEMbLI MOYEUHBIM UCMOYHUKOM ¢ cunol ceema 1
kanodena (ko) 6 menechom yene 6 1 cmepaduan (cp).
Cuna céema | — IpOCTPaHCTBEHHAs IJIOTHOCTh CBETOBOTO MOTOKA B HampaBiie-
HHUH OCH TelleCHOro yria dw

_dd

da 4.1)
Enunuied naMepeHus: CUIIbl cBeTa sABJsieTCs KaHaena (Kn).

Tenecuwlii y2on W - 4YacTh NMPOCTPAHCTBA, 3AKITIOYCHHAS BHYTPH KOHUUYECKOM
MOBEPXHOCTH. V3MepsieTcsi OTHOIIEHHEM IIJIOIA/H, BbIpe3aeMoil UM u3 Chepsl
MPOM3BOJILHOTO PaJIyca K KBaJpaTy MOCIEHEro.

i

Ry
m= -
F 4.2)
Ennnnnei n3amepeHns TenecHoro yria sBisieTcst crepaauat (cp). Ecau S = r’, mo

w=1cp.

Ocesewiennocms E — motox, majgaromuii Ha OSCKOHEYHO MAIyI0 MOBEPXHOCTH
wioniaapi0 dS v MOBEpXHOCTHASI IJIOTHOCTh CBETOBOTO MOTOKA. EnuHuma oc-
BEIICHHOCTH — JIIOKC (JIK). OOuH K — 5mo ocsewyennocms 1 m° noepxnocmu npu
nadeHuu Ha Hee C8emo6o20 Nomoka 6 1 im.

Apkocme L — MOBEepXHOCTHAS IUIOTHOCTHh CHJIBI CBETA CBETSAIICHCS MOBEPXHOCTH
B JaHHOM HANpPABJICHHH WM TOTOK, MPOXOIAIINN 4Yepe3 OECKOHEYHO MaJIyio
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IUIOIIAIKy B IpeAenax GeCKOHEYHO MAajoro TeJeCHOro yria dwW B HalpaBICHHH
OCH 3TOTO TEJIECHOTO yIia

_ dl
de cos e , (4.3)

e a - YroJI MeXAy HAIPaBJICHUSIMHU CHJIBI CBETA U BEPTHKAIIBIO.
Jusa nuddy3HO 0TpakaroImnux MOBEPXHOCTEH

r-2

T (4.4)
rze I - ko3(Q(GUIMEHT OTpaKeHNUs, ONPENENACTCS OTHOLUICHUEM OTPaKEHHOTO OT
IUTOCKOCTH CBETOBOTO ITOTOKA K TMAJAIOIIEMy CBETOBOMY MOTOKY Ha 3Ty IUIOC-
KOCTh

T
(4.5)

Enunania sipkocTu — KaHJena Ha KBaJpaTHBIA METP (KH/MZ). Oona ko/m* — smo
SAPKOCMb PAGHOMEPHO C8emAUelicsi NIOCKOU NOBEPXHOCMU, U3IyYarowel 6 nep-
nenouKynapHom nanpaenenuu ¢ niowaou S = 1 ym* cuny ceema 6 1 kd. SIpxocTh
SIBIISICTCS BEJIMYMHOM, HEMOCPEICTBEHHO BOCIIPUHUMAEMOi Tia3oM. Ilpu mocro-
SIHCTBE OCBEILEHHOCTH SIPKOCTh MPEIMETa TeM OOJIbIle, YeM OOIIbIIE ero OTpaxa-
TeJIbHAsE CIIOCOOHOCTD, T.€. CBETIIOTA.
IHoxazamens ocrennennocmu P — xputepuil ciensiero AeiCTBUSL OCBETHTEb-
HOMW YCTAHOBKH, OTIPECIISIeMbIil BHIPAKEHUEM:

P=(5-1)-100, 456)

rae S — K03 PUIUEHT OCIEIUICHHOCTH, PaBHBIN OTHOIICHUIO MOPOTOBBIX Pa3HO-
CTEH SPKOCTH P HATMYHU M OTCYTCTBHU CIETIAIINX HCTOYHIUKOB B TIOJIC 3PCHHUS.
Kosppuuuenm nynvcauuu oceewennocmu K, % — xputrepuii OleHKd OTHOCH-
TENIbHOU TITyOMHBI KOJieOaHWN OCBEIICHHOCTU B Pe3yJbTaTe M3MEHEHHUS BO BpeE-
MCHHU CBETOBOI'0 IMOTOKAa ra3opaspAaAHBbIX JIAMII MPU MUTAHUHU HUX MCPEMEHHBIM
TOKOM, BBIpaKaroImuiics Gopmyioin

E_-E
K, = e Tww g,

P 4.7)
rae E, e 1 E,;, — COOTBETCTBEHHO MAaKCHMAaJbHOE M MHUHHMAJIBLHOE 3HAYEHUS
OCBEIIEHHOCTH 3a IEPHOJ €€ Koyebanus, JIK; E., — CpelHEEe 3HAUEHHE OCBELICH-
HOCTH 32 3TOT € MEePHOJ, JIK.

VY ra3opa3psgHbIX HCTOYHHKOB CBETa — JIIOMHHECIICHTHBIX, MeETaJI-
JIOTaJIOTeHHBIX, HATPUEBBIXJIAMIT — BEJIMYMHA CBETOBOTO MOTOKA M3MEHSETCS C
YIABOCHHOHN 4acTOTON Toka ceTH. B Poccuu dactora mepeMeHHOTO TOKa B dJIEK-
Tprueckux cersx pasHa 50 ['m; B CIIA, Kanane u psine 3ananssix ctpan — 60
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I'u. CeeroBoit moTok namn «rynscupye» 100 mwim 120 pa3 B cekyHIy, B pe3yiib-
Tare BCE ra30pa3psAHbIE JIaMIIBl MEPLAIOT C TaKOW yacToToW. I'nma3 »Tux mepua-
HUH HE 3aMEYaeT, HO OHM BOCTIPHHUMAIOTCSI OPTAHU3MOM M MOTYT BBI3BIBATH I10-
BBIIICHHYIO YTOMJISIEMOCTh, TOJIOBHYIO OOJIB.

IIpn ocBemeHMM MyNBCHPYIOMIMM CBETOM BpANIAIOMINXCA WM BHOPH-
PYIOILINX IPEeIMETOB BO3HUKACT «CTpoOOCKOmHIecKrid 3P deKT», Koraa mpu coB-
MaJICHUX YacTOTHI BpaIlEHHs MM BHOpAIMU C YaCTOTOM MyJbcaluii cBeTa npe-
METbI Ka)KyTCsl HEMOJBIKHBIMHU, a TPH HEMOJHOM COBIAJECHHUH — BpAILAIONH-
MHCS C OYEHb MaJIbIMU CKOPOCTSIMH. DTO BBI3BIBACT Y JIFO/ICH OMIMOOYHBIE peax-
LIUH U SIBIISETCS OAHOM U3 Cephe3HBIX NMPUYNH TPaBMaTH3Ma Ha MPOU3BOJCTBE.

Ilokazamenv ouckomgpopma M — Kputepuil OLCHKH TUCKOMMOPTHOH OJiecko-
CTH, BBI3BIBAIOIICH HETPHUATHBIC OIMYIICHHWS NPHW HEPaBHOMEPHOM pacIpeselie-
HUU APKOCTEH B MOJIE 3pEHIS, BEIPAXKAIOMIHNACS (POPMYIIOH
0.5
L.w

5 3
I;'Dg (et} (4_7)

2 .

rae L, — sspkocTh OJeCTKOTO MCTOYHHKA, KI/M”, @ — YIJIOBOW pa3mep OJECTKOro
HUCTOYHHKA, CP, Py — UHIACKC MO3UIHUU 6J'IeCTKOFO HUCTOYHHUKA OTHOCHUTCIBHO JIHU-
HUM 3peHns, L, — APKOCTb aganTaIuy, K1/M>.

M=

Br100op pacnoJioxkeHus1 M CIOCO00B YCTAHOBKHU CBEeTHIbHUKOB

Ot pacmosoXeHus: CBETHIIBHUKOB 3aBUCST 3KOHOMHYHOCTb, Ka4eCTBO OCBE-
MICHUA U yI[O6CTBO OKCIITyaTalluu OCBETUTCIIBHBIX YCTaAaHOBOK. OCHOBHBIE CXEMBI
pa3MeIeHsl OCBETUTEIBHBIX YCTAHOBOK JJIs1 OOIIEr0 paBHOMEPHOTO OCBELICHHUS
IoKa3aHbl Ha puc. 4.1.
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Puc. 4.1. CxeMbI pa3MeIlieHHs] OCBETUTEIBHBIX MPHUOOPOB JIJIsl 00IIEro pAaBHOMEPHOTO
OCBEIICHHS: @ — JIAMIIbI HAKATMBAHUSI Pa3MEIICeHBI [10 BEPIIMHAM KBaPATHBIX MOJeH; 6 —
TO K€, B IAXMATHOM IMOPSIKE TI0 BEPIINHAM KBaJPATHBIX, HO [MArOHAIBHO PACIION0KEH-

HBIX MTOJIeH; 6 — IFOMHHECLIEHTHBIC JIAMITBI, PACIIOIOKEHBI ApaUIeIbHO CTEHE ¢ OKHAMU
(ATMHHOM CTEHE Y3KOTO ITOMEIICHHS)

Jnst pa3nUYHBIX TUIIOB CBETHIBHUKOB, BBIOOP KOTOPBIX IPOU3BOJUTCS C yue-
TOM B3pPBIBO- M TI0)KaPOOIACHOCTH M 3arps3HEHHOCTH BO3IYLIHOW CPebl, CBETO-
TEXHHYECKUH pacyeT JIOJDKEH ONPEJENIUTh UX PACIHOJIoKeHHe, 00ecIeunBalolee
TpeOyeMyI0 OCBEUIEHHOCTh pabodell MOBEPXHOCTH TPU MUHUMYME CBETOBOTO
TIOTOKa MCTOYHUKOB CBE€TA U T'OAOBBIX OKCILTyaTalMOHHBIX 3aTpart. OtH XapakTe-
PUCTHUKHA 3aBUCAT OT OTHOLICHUSA PACCTOAHUA I MEXIY CBECTWIbHUKAMU K pacyeT-
HOH BbICOTE TO/IBECKH h, Ha/l paboueil MOBEPXHOCTHIO.

B 3aBHCHMOCTH OT THIa CBETHIbHUKA OTHOWIeHHE I/h. mpuHUMAIOT paBHBIM
1,4 — nns ceeronokaszatens J1=I/h (oTHomenus pacCTOSHUS MEXIY CBETUIIb-
HUKaMU WU pagaMu CBETUJIIBHUKOB K BBICOTE MOJABCCKN CBETHUJIbHMUKA Hall pa60-
4yeil moBepxHOCThI0). B coorBerctBum ¢ 'OCT 17677-82 pekomeHayeTcsl mpHU-
HUMATh Ui Pas3sIMYHbIX TUIIOBBIX KPUBBIX CHUJIbI CBETAa CBETUJILHUKOB CJICIYIO-
e 3Havenus A (tadi. 4.3).

Tabauya 4.3
3aBUCHMMOCTE ?\, OT Pa3s/iIMYHbIX KPUBBLIX CUJIbI CBE€TA CB€ETUJIBHUKOB

TumnoBasi KpuBasi CUIIbl | DHEPreTUUECKH BBITOJHOE | DKOHOMUYECKH BBITOJI- Kosppuuent

cBeTa Ae HoE A, m
KoHneHnrpupoBaHHast 0,6 0,6 10
I'nyboxkas 0,9 1,0 4
Kocunycuast 1,4 1,6 1
Tonymupokast 1,6 1,8 1,6
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3HaueHUs] HAUBBITOJAHEHIICH BEICOTHI MOABECKH CBETHIIFHHKA ONPEACIAIOTCS
o hopmyie
m+1

rae d — pa3mep ocBeraeMoii IIOBEPXHOCTH OT HCTOYHHKA CBETA.

PaccrosiHue oT KpaifHUX CBETWJIBHHKOB IO CTEHBI PEKOMEHIyeTCsS BBIOMPATh
pasubM b =(0,3+0,5)l, ipur aToM 0,5 IPUHEMAETCS TIPU HAIUYHH Y CTCHBI TIPOXO-
JIOB.

h=d , (4.8)

YeTpoiicTBO M IPUHIMI PAG0ThI YCTAHOBKH

JlaGoparopHast ycTaHOBKa COCTOMT M3 MakeTa IPOM3BOJICTBEHHOTO TIOMELIEHHs, 000~
PYAOBaHHOTO Pa3IMYHBIMK HMCTOYHMKAMH HCKYCCTBEHHOTO OCBCILCHHS, M ITyJIbCMETpa-
JIFOKCMETPA sl I3MEPEHHS 3HAYCHHUI OCBEIICHHOCTH 1 KO3 drmenTa o€ mybcariii. Ma-
KET U IMyJILCMETP-TIOKCMETP YCTAHABJIMBAKOTCS HA CTOJ J1a00PaTOPHBIN.

BremHuii BU1 MakeTa IpeJicTaBiieH Ha prc. 1 . MakeT umeer kapkac 1 13 almroMHHHIEBO-
TO MPO(HUIIS, TIOJI 2, TIOTOJIOK 3, OOKOBBIEC CTEHKH 4, 3a]THFOI0 CTEHKY U IIEPEIHIOIO CTCHKY 5.
Ha 3amHior0 1 GOKOBBIE CTEHKH BHYTPH MakeTa TIOMEIIEHHS MOTYT yCTaHABIIMBATHCS Ha-
KJIJIK{ TEMHOTO I1BETa, KOTOpBIE (PUKCHPYIOTCS C IIOMOIIHI0O MarHUTHBIX 3aIEINIOK.

Iepennsis cTeHKa 5 BBINOIHEHA M3 PO3PaYHOrO TOHUPOBAHHOTO CTEKIIA.

B nepenneii HipkHeN yacT kapkaca 1 mpexycMOTpeH MpoeM ISl YCTaHOBKH HaKJIa-
JIOK Y1 MIBMEPUTENTHHOM TOJIOBKH 6 MyJIbCMETPA-IFOKCMETPa 7 BHYTpPh KapKaca.

Ha nony 2 pa3melrtieH BeHTHIISITOP 8 Jiyist HAOJFOZICHHSI CTPOOOCKOIMYECKOro 3 dexra u
OXJIQXKJICHUS JIaMII B IIpoLiecce paboThI.

Ha notonke 3 pa3melnieHs! 7 HaTpOHOB, B KOTOPBIX YCTAHOBJICHBI /IBE JIAMITHI HaKa-
JmBaHus 9, Tpy MmomuHectieHTHbIe JiaMrbl 10 Trmna KJI9, ranorennas gamma 11 v momu-
HecrenTHas Jlamvna 12 tima CKJIOH ¢ BeicOKkodacToTHRIM TpeoOpasoBatenieM. Bepru-
KaJIbHas! TIPOEKIIHS JTaMIT OTMEUeHa Ha TIoTy 2 mi(paMH, COOTBETCTBYIOIIMME HOMEpaMm
JIAMIT Ha JIMIICBOH MaHEIM MakeTa. JIaMITb! 3alMIeHb! OT MOBPEXKICHHUI ABYMSI ILIHYPa-
MH, HATSIHYThIMU MEXKTY NEpeIHEN U 3a/IHEH CTEHKaMU.

Ha nepenueit manenu kapkaca (pric.2) pacrionokKeHbl OpraHbl YHPaBJIeHNs 1 KOH-
TpOJIsi, B TOM YHCIIE!

—  JIamMIa MHMKaIMY BKITIOUEHVS HATPSDKEHMSI CeTH,

—  TepEKTIOYATeNb TS BKITFOUCHS BEHTHWIITOPA;

— pydKa peryJMpoBaHUS YaCTOTHI BPAIICHNS BEHTHIISITOPA;

— mepekimodaTend (1-7) a1 BKIFOYESHHS JIaMIL.
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Puc. 4.2. JlTabopaTtopHas ycTaHOBKa
“DpdexTuBHOCTS M KauecTBO ocBereHust BXK1M”

DINEeKTPOITITAHIES JIAMIT HAKAIMBAHUS 1 JTEFOMHHECIICHTHBIX JIAMIT OCYIIECTBICTCS OT
pasHbIX (ha3. Cxema TMo3BOJISET BKIIFOYATh OT/ENBHO KXKITYIO JIAMITY C IOMOIIBIO COOTBET-
CTBYIOIIMX TIEPEKITFOUaTeNiel, pacioNioKCHHBIX HAa TepeHEd MaHenu Kapkaca (pHc.
4.2).

Ha 3aHeit manenm kapkaca pacrioyioyKeH aBTOMAT 3aIUTHI CETH U CAIBOCHHAS PO3ETKA C
HanpspkerreM 220 B 11t oKioueHHs i3MEPHUTENTHHBIX TIPHOOPOB.

Bxinrouenue OJICKTPOIIUTAHUA YCTAHOBKHU IPOU3BOJUTCA aBTOMATOM 3aIlUTHI,
HaxoJSIIIMMCSl Ha 3aJIHEW MaHeNIHd KapKaca, U PErUCTPUPYETCs] CUTHAJIIBHOW JlaM-
MOM, pacToJI0KEHHON Ha NepeHel aHelu KapKaca.
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BxiroueHNe BEHTHIIATOPA M PETYIHPOBKA YaCTOTHI €r0 BPALICHHUS - COOTBET-
CTBYIOIIUM TIEPEKITIOYATENIEM M PYIKOH, PACION0KEHHBIMHI Ha MIEpEeIHEH MTaHeIH
Kapkaca.

ONEKTPONUTAaHNE JIaMI HAaKAIMBAHUS W JTIOMHHECLEHTHBIX JIAMIT OCYIIe-
CTBIISIETCS OT pas3HbIX (pa3. Cxema MO3BOJSAET BKIOYATh OTACIBHO KAXKIYHO JaM-
Iy C IOMOIIBIO COOTBETCTBYIOHIMX MepekimtouaTeneii, C momompio casura a3
JIOCTHTaeTCsl yMEHbIIEHHE KOd(D(HUIMEHTA ITyITbCAIIMH OCBEILIEHHOCTH.

[MpuHImn paboThl YCTAaHOBKM COCTOMT B CO3JaHHH BHYTPH MOJENH HPOU3BO/I-
CTBEHHOTO ITOMEIICHUS Pa3IMUHBIX YPOBHEH OCBEIIEHHOCTEH B 3aBUCHMOCTH OT
OTpa)XkaTeJbHOM CHOCOOHOCTH CTEH M OT THIIOB IPUMEHSEMBIX JIaMIl, a TaKXe B
MOJIYYSHUH CTPOOOCKONYECKOT0 3 deKTa U ero u3y4eHuu.

YerpoiicTBo U npuHUKMI padoThl nyJabecMeTpa-awkemerpa “TKA-ITIKM”

[Tpubop mpenHasHaueH I M3MEpeHHA: KO3 dHINEHTa MyJIbCAlMd HCTOY-
HUKOB M3ITy4CHHS U OCBEIICHHOCTH B BHIUMOH obmactu crektpa (380... 760 um),
CO3/1aBaeMOH HMCTOYHUKAMH, PACIIOJI0KEHHBIMH IIPOM3BOJIBHO OTHOCHTEIBHO
MIPUEMHUKA.

OOnacTp mpuMeHeHHs1 Npudopa: CaHUTAPHBI M TEXHUYECKUI HA/I30p B KH-
JIBIX ¥ IIPOHM3BOJICTBEHHBIX TIOMELICHUSIX, My3€esiX, OMOIMOTEKaX, apXxuBax; aTTe-
cTauus padovnX MeCT U ipyrue cepsl AesTeIbHOCTH.

[TpuGopsl KOMOMHUPOBAaHHBIC BBIMYCKAIOTCS B KOMIIAKTHOM IOPTaTHBHOM
ucnosHeHuu. KoHCTpyKTHBHO NIPHUOOP COCTOUT U3 JBYX (DYHKIMOHAJIBHBIX OJI0-
KOB: ()OTOMETPHUYECKOH TOJIOBKU M O0Ka 00pabOTKM CHUTHAIIA, CBS3AHHBIX MEX-
1y c000¥i THOKUM MHOTOXHWIIbHBIM KabeneM (puc. 4.3).

Ha nuueBoii cropone 6yioka 00pabOTKM CHT'HAja PAcIOJIOKEHBI CIEAYIOIIHE
OpraHbl YIpaBJIeHUsS 1 HHAWKAIMH:

— )KUIKOKPUCTAIIIMIECKUI HHIUKATOP;

— xaonku nurtanus «BKJI/BBIKJI»;

— kHomka ynpasieHust «HOLDy;

— KHOTIKa MOJICBETKH nHAnKaropa «lloacseTkay;

— pazbeM THa DB-9M.

Pa3pem B cTaHIAapTHOM MCIOJHEHHUH HCIONB3YETCS TOJNBKO JUI T€XHOJOTHU-
YEeCKHX ONepariii Ha MPeaIpUATHH-U3TOTOBHUTEIE.

DoTonpUEMHBII 3JIEMEHT ¢ KOPPUTHPYIOUUMH GHUIBTPaMHu, GOPMHUPYIOLITIMH
CHEKTpaJbHBIC XapaKTEPUCTHKH, PacloiaraloTcs B (JOTOMETPUIECKON TOJIOBKE.

Ha 3anneit crenke 610ka 00pabOTKM CHUTHAJIOB PACIIOJIOKEHA KpBIIIKa Oara-
peilHoro otceka. Psimom Haj KpBIMIKOM YKa3bIBaeTCs 3aBOJCKOHW MOPSIKOBBIN
HOMep npubopa.

Ipuauun padorsl npudopa 3akmovaeTcs B npeodpasoBaHue (HoTornpuem-
HBIM YCTPOHCTBOM H3JIy4EHHUS B JJIEKTPUUECKHH CHT'HAJI C TOciexytonei oopa-
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OO0TKOW €T0 MHKPOKOHBEPTOPOM M HHU(POBOH WHAWKAIIUEH UMCIOBBIX 3HAUYCHUH
ko3(hunreHTa mynbpcanui B % 1 OCBEIIEHHOCTH B JIK.

Jlnst M3MepeHust JKeJlaeMOH XapaKTEPUCTHKU H3ITyYeHHsI JOCTATOYHO PAacIio-
JIOKHUTH (POTOMETPHUIECKYIO TOJIOBKY NPHOOPa B IUNIOCKOCTH H3MEPSIEMOT0 00BEK-
Ta.

THopsaoox pabomei ¢ npubopom

1. [lo Hayana paboTel ¢ MPUOOPOM MOTPEOHUTENH JOJKEH BHUMATEIbHO O3Ha-
KOMHTBCSI C Ha3HaYCHUEM NpUOOpa, €ro TEXHUYECKHMH JITaHHBIMU U XapaKTepu-
CTHKaMH, yCTPOWCTBOM M NMPUHIUIIOM JIEHCTBHS, a TAK)KE C METOJUKOI1 ITpoBe/e-
HUSI U3MEPEHUH.

2. Bximrounte npudop xkHonkor «BKJI/BBIKID».

3. Dkcmnyartaiusi mpudopa JOMyCKAeTCsl TOJNBKO B pabodmXx YCIOBUAX, YKa-
3aHHBIX B PYKOBOJICTBE IO SKCIUTyaTaluy mpuoopa.

4. TIpoBepuTh HaMMUYKE JIEMEHTA MUTaHUA. {71 3TOro HE0OOXOIUMO OTKPHITH
KPBIIIKY OaTapeHOTO OoTceKa Ha OJ0Ke 00paboTKH CHrHaja ¥ IpH HEOOXOAUMO-
CTH YCTaHOBUTH JICMEHT ITUTAHMUS.

5. B xozme u3MepeHus: B IpaBOM IIOJIE TIEPBOM CTPOKH 3aropaeTcsi CUMBOI -
«barapeiika», THOOPMHUPYIOIHUHA 0 EMKOCTH OaTapen MUTaHUS:

6. Ha sxpane 1nociie BKIFOUSHHMS MOSIBIISIETCS] HAAMUCH (DUPMBI TIPOU3BOUTEIS
1 Ha3BaHUE TPUOOpa.

7. JIns mpaBUIIBHOTO OOHYJIEHUs MPpUOOpa MPOU3BECTH 3aTEMHEHHUE JaTYHKa
npubopa u Haxath KHomky «HOLD». Ilporecc oOHyieHHsI CONpPOBOXKAAETCS
Haanuchio Ha naaukatope: «I[TOJOXIUTE, UIET U3MEPEHUE.

BHUMAHMHME: 3acBeTka M3MepHTENbHOHl 4acTH BO BpeMsi OOHYJIeHHUS
MPUBOANT K HENMPABHJIBLHBIM H3MEPEHHsIM B MOCIeCTBHN!

8. Ilocne mpomanaHus NMpeAyNpeKAAOMEH HAaANMMCH NPHOOp NMEpeXoauT B
OCHOBHOH pekuM u3MmepeHui. [lepsas crpoka «E=» BBIBOIMT TEKyIIyl0 OCBe-
IEHHOCTH B JIK, BO BTOPOi cTpoke «Ki = » — koaddunment mynbcamuii cBeto-
BOI'0 OTOKa B %.

9. B cimydae u3MepeHHs OCBEUIEHHOCTH, PACIOJIOXKHUTE (OTOMETPHUECKYIO
TOJIOBKY MapajulelbHO MIIOCKOCTH H3MepseMoro oobekra. IIpocienure 3a Tem,
4T00BI HA OKHO (pOTONPHEMHHKA HE Najajia TeHb OT ONepaTopa, IPOU3BOISIIETO
U3MEPCHUS, a TAKKC TCHb OT BDEMCHHO HaXOAAMIMUXCA IMOCTOPOHHUX MTPEIMETOB.

IMopoxaure 2-3 cek. U cuuTanTe ¢ MUGPOBOrO0 MHIANKATOPA U3MEPEHHOE 3HA-
YeHHUe.
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Puc.4.3. Bueunuii Bua npudopa: 1 - 6110k 00pabOTKH CHUTHAJIOB,
2 -poTomeTrpuecKas TOJIOBKa.

10. IIpu yBenuueHUn CUrHaNa, CO3AaBAEMOr0 MCTOYHHKOM CBETOBOTO IIOTO-
Ka, B cTpoke E mpoucxoauT aBTOMaTHYECKHH MEpeXo]| YUCIEHHOrO 3HA4YeHUs
OCBellleHHOCTU B KiK. [Tpu BbIXOzE 3a Impenensl U3MEPEeHUH OCBEIEHHOCTH TOsI-
Buthcs Haanuch: «OCBELLIEHUE N3BBITOYHO».

11. g 3anoMuHaHus ©I3MEPEHHOTO TOKa3aHusl Ha MHAMKATOpe pudopa He-
00X0IMMO KpaTKOBPeMEHHO HaxkaTh KHONKY «HOLD». B mpaBom nose nHauka-
Topa nosasutcs Haamuck «HOLDy. [lng npopomkeHus U3MepeHui eme pas Ha-
*aTh KHOTIKY «HOLDY.
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12. Ecim Bo Bpemst pabotsl mpuGopa mosiButcst Hanmuck: «3AMEHHTE
BATAPEUKY», ToO HE06X0IMMO IIPOU3BECTH 3aMCHY JIEMEHTa TUTAHUS.
13. ITpubop Beikmoyaercst KHomkoi «BKII/BBIKJI».

Ykazanus Mep 0e30MaCHOCTH

K pabote ¢ ycTaHOBKOI AOIyCKalOTCS JIMLA, O3HAKOMIICHHBIE C €€ YCTpOICT-
BOM, MPHUHIIMIIOM JCHCTBHSI U MEpaMHu 0€301acHOCTH, NPUBEJICHHBIMU B HACTOS-
LIeM pasjiene,

[epen HavanoM paboTHI C YCTAHOBKOM HEOOXOIMMO MOJKIIOUUTH 3a3eMILSIO-
it OONT Ha 3aJHeH ImaHenH Kapkaca, 0003Ha4eHHbIH 3HakoM "L", K KOHTYpy 3a-
3eMJICHHS JTADOPaTOPHH.

[MpucoenuHenre K IIWMHE 3a3€MJICHUS JOJDKHO OBITH BBIOJHEHO MEIHBIM
IIPOBOIOM CEUCHHEM He MeHee | MM’

[Tpu HEOOXOMMMOCTH, IUTS IPEJOTBPAILCHHUS IIEperpeBa yCTAHOBKHU B ITPOIIecce
paboTHI 1OMTyCKACTCs BKJIIOYATh BEHTHIIATOP.

IMTocne npoBeneHust paboTHI ¢ YCTaHOBKONH HEOOXOANMO OTKIIFOUHUTH €€ OT Ce-
TH.

Iloozomoexa ycmanosku k pabome

1. ITogxmoYnTh YCTAHOBKY K CETH,

2. Ilo MeTouKe MPOBEAEHHS J1a0OPAaTOPHOI PabOThl YyCTAHOBUTH TEMHBIE Ha-
KJIaJIK1 Ha OOKOBBIE U 3a/IHIOI0 CTCHKH,

BHUMAHMUE! IIpu ycTaHOBKe M CHSATHMM HAKJAJ0K cO0.II01aTh OCTO-
PO’KHOCTB, YTOOBI He MOBPeIUTH 0AJJIOHBI JaMIl HA MOTOJIKEe MO/JeJH MoMe-
HIeHns.

3. Jlnsa u3MepeHust OCBEIIEHHOCTH W KO3 PHUIIMEHTa MyIbCAIIMN JIaMIT yCTa-
HOBUTbH TOJIOBKY MYJIbCMETPA-JIIOKCMETPA BHYTPh KOPITyca YCTAHOBKH, MOIKIIIO-
YMB BIWJIKY IpHOOpa K PO3eTKE Ha 3a/{HEH ITaHeIu KapKaca.

1. U3yuenue 3asucumocmu 0C8eujeHHOCmuy NOMeweHus om 6uda UCHOIb3ye-
MBIX IAMA U YBemMAa OKPYIHCAIOWUX naHeell

[TonepeMeHHO M3MEPHUTH BEIMUYNHY OCBELIEHHOCTH M KO3 HUIMEHTA MyIbca-
MM BHYTPEHHEH NOBEPXHOCTH J1a0OPATOPHOW YCTAHOBKH TIPH BKIIOYEHHH 3X
JIIOMUHECIIEHTHBIX JlaMn 1o 9 BT, ofHOW JrOMHHECHEHTHOW jammbl Ha 11 BT,
nmamn HakanmuBaHus mo 60 Bt u ogHoi Ha 50 BT. IIpousBectu 3amepnr 6e3 Ha-
KJIaJ{HBIX TTaHeJIei YepHOro 1BETa U C HAK/IaJIHbIMU IaHeNsIMH. Pe3ysbraThl 3aHe-
cTH B Tabn. 4.2.

2. U3yuenue cmpobockonuueckoeo sggexma om 6uoa u couemanusi UCHOJLb-
3YeMbIX TAMN

BxtounTh BHYTpH yCTaHOBKH JIIOMUHECLEHTHYIO Jamny Ha 11 Bt u, menss
YacTOTY BpallleHHs] BEHTWIATOPA, JOOUThCS Hanbosee BHIPaKEHHbIH CTPOOOCKO-
YecKui 3P PexT.
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JIOTIONTHAUTENBEHO ¢ TIOMIHECIICHTHOH JaMroi Ha 11 BT moouepenno BkiIrogas
JpyTHE JTIOMHHECIICHTHBIC JIAMITBI YCTAaHOBUTH BO3MOYKHOCTH HAWTYYIIIErO CHH-
KEHHS CTPOOOCKOTIMYECKOT0 3P eKTa ¢ IMOMOIIBI0 dpdeKTa casura ¢as.
AHAIIOTUIHBIM 00pa30M YCTAaHOBHTH, CYHIECTBYET JIM BO3MOXHOCTH CHIKE-
HUSL CTPOOOCKOMMIECKOro 3¢ QeKTa COYeTaHHEeM OJHOBPEMEHHOTO BKIIIOUCHHS
JIIOMUHECLIEHTHOI TamMnbl Ha 11 B u mamMn HakanuBaHus.

Cooepoicanue omuema

Tabnuya 4.2
OcBelIeHHOCTh BHYTPH YCTAHOBKH
JIIoMMHECIIEHTHbIE JlamMIibl HaKaJIMBaHUS
3x9 Br 11 Br 60 Bt 60 BT (MartoBas) 50 Br (ranoreHHas)
be3 naneneit
Haxiiaueie
[aHeH
Tabauya 4.3
Ko3¢punmeHT myjabcanum cBera
JIroMHHECIIEHTHBIE JlamIIbl HaKaJIMBaHUS
1x9 Bt 2x9 Bt 3x9 Bt 11 Bt 60 Bt 60 Bt (ma- 50 Br (rano-
TOBast) TeHHast)

[To moxy4eHHBIM OIBITHBIM U SMIHPHYECKAM Pe3ybTaTaM CHEJIaTh COOTBET-
CTBYIOIIHE BBHIBOJIBI:

— Kak BIMSIET TUIl UCTOIB3YyEMBIX JIAMI U OKPACKU BHYTPEHHHUX TOBEPXHO-
CTei TOMEIICHHUS Ha BEJIMYMHY OCBEIICHHOCTH M KOO(P(PHUIIMECHTA MMyJIbCAIIHNH;

— cJienath aHaIu3 OT 3PPEKTUBHOCTH U SKOHOMUYHOCTH T€X WM UHBIX BUJIOB
HCTIONIE3YEMBIX JIAMIT;

— Kak BIMSIET 4acTOTa BpAIEHHs] BEHTUJISITOPA U COYETaHHE Pa3HBIX BUJIOB
JIaMIT Ha cTpoOocKommaeckuit 3pdekt;

— Kak BIHIET COYCTAHHWE Pa3HBIX BHUIIOB JIAMI Ha BeNHYHHY Ko3(dduimenrta
ITyJCAIlN CBETA BHYTPU YCTAHOBKU.

Koumponwvuvie 6onpocsi

1. Kakue BHIBI HCKYCCTBEHHOTO OCBCIICHHS NMPUMEHSIOTCS B MPOU3BOJICT-
BEHHBIX U OOIIECTBCHHBIX 3/IaHUSIX?

2. Kakne NCTOYHHMKH CBETa MPUMEHSIOTCS B 3IaHUSX, U 9YTO OHU CO00it Tpe -
CTaBIISIOT?

3. HazoBuTe OCHOBHBIC XapaKTEPUCTHKU HCTOYHUKOB CBETA.

4 JlaTh ompeneneHne MOHATUAM: KO(DOUITUEHT MyIbCalliy, MoKa3aTellb JIHC-
KoM(OpTa, TOKa3aTeNb OCIEIICHHOCTH.

5. HazoBuTe THUIIBI JIaMIT HICKYCCTBEHHOT'O OCBEILEHHUS.

6. OCHOBHBIE NPEUMYIIECTBA W HEJOCTATKHU JIaMIl HaKajJUBaHUs U razopas-
PSAAHBIX JIAMII.
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7. Kax mpou3BoauTCS HOPMHPOBAHNE OCBEIICHHOCTH?
8. Kakue TpeOoBaHUS MPEIBABIAIOTCS K HICKYCCTBEHHOMY OCBEIICHUIO?

1. Irebosa, E.B. IIpon3BOACTBeHHAs] CAaHUTApHs M THTHEHA TpyAa: y4eo. mo-
cobwue 11 By3oB / E.B. I'meboBa. — M.: Bercm. mik., 2005. — 383 c.
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JlaGopaTopHas padora 5
HcciienoBanue cpeacTB 3BYKOH30IALMU

L]env pabompei: 03HAKOMUTH CTYACHTOB C TEOPHUEH NPOU3BOACTBEHHBIX LITYMOB,
(VBUUECKOH CYITHOCTBIO W MEDKCHEPHBIM PActeTOM 3BYKOMBOJIIWH, C TPHOOpaMH T
M3MEpEeHUs IIyMa, HOPMATHUBHBIMH TPEOOBAHMSMH K IMPOM3BOACTBEHHBIM LIyMaM,
TIPOBECTH M3MEPEHHMS LITyMa 00BEKTa, OLEHUTH 3 PEKTHBHOCTb MEPOIIPHUSTHH 110 CHH-
YKEHHIO [ITyMa CPEACTBAMU 3BYKOH3OJISLHH.

OcHogHvle nonsamus

OCHOBHBIMH MCTOYHHKAaMH IIyMa BHYTPH 3[JaHUH M COOPYKEHUI PazInyHOrO
Ha3HA4YEHHs W Ha IUIOLIAJIKaX MPOMBIIUICHHBIX MPEANIPUSITHI SBISIOTCS MaIINHBbI,
MEXaHN3MBI, CPE/ICTBA TPAHCIIOPTA U Ipyroe 000py10BaHHE.

[TpnunHaMy BOHUKHOBEHUS ITyMOB MOTYT OBITH MEXaHHUYECKUE, adpOJHHA-
MHUYECKHE W HIICKTPOMATHUTHBIC SIBICHUS. Mexanuueckue uiymol BHI3BaHBI ylap-
HBIMH TIPOIIECCAMH, TPEHUEM B ACTANSIX MAIIUH U Ap. A2poounamuyeckue uymvl
BO3HHKAIOT IIPY TEUECHHUH JKUIKOCTEH WIIH T'a30B. DNeKmpoMacHUMHbIE WyMbl BO3-
HUKAIOT NIPH paboTe EKTPUIECKUX MAIIVH.

JItonu HeommMHAKOBO pearupyroT Ha myMm. OnHa U Ta ke J03a IIyMOBOTO BO3-
JICUCTBUS y OJHUX JIFOJICH BBI3BIBACT MOBPEXKICHUE CIIyXa, Y APYTUX — HET, Y OJl-
HUX 3TH MOBPEXJICHUS MOTYT OBITh TsDKENee, 4eM Yy ApYyrux. [[lym — 3To pa3HOTO
POZAa 3BYKH, MEIIAIOIHE BOCIPUAITHIO TIOJIE3HBIX CUTHAIOB, HApyNIAIOIINE THIIN-
Hy WJIN OKa3bIBAIOIINE BPeJHOE BO3ACHCTBHE HA OPTaHU3M YeJIOBeKa.

3ByK mpeAcTaBisieT co0oi KoneOaHus cpepl (TBEpIOH, KHUIKOW MIIA Ta3000-
Pa3Hoi), B KOTOPOH OH pacrpocTpaHseTcs. 3ByK, paCIpPOCTPAHSIIOIINNCS B BO3IY-
X€, Ha3bIBACTCS GO30YUHbIM 36YKOM, & PACIIPOCTPAHSIOMINICS B MaTepruane (KOH-
CTPYKIMSAX) — CIPYKIYPHBIM.

K moctynHeIM Ut M3MEpeHNsT XapaKTEPUCTHUKAaM 3BYKa OTHOCSITCSI HHTEHCHB-
HOCTB |, 3ByKOBOE 1aBiieHne P 1 CKOpOCTb C.

Humencusnocms 3ByKa XapaKTepHU3yeTcCs IMOTOKOM SHEpPruH, KOTOPYIO HeceT
3BYK, IPUXOJAIIMNCSA HAa €JUHMILY IUIOLIANU (BT/MZ). CoOTHOIIIEHHE MEXIy HH-
TEHCHBHOCTHIO 3ByKa | 1 3ByKOBBIM JaBJeHHEM P cieayromiee:

2
L (.1)
cC

rae P — 38yko6o0e Oagnenue ( pa3HOCTh MEXIYy MTHOBEHHBIM 3HAYCHHEM ITOJTHOTO
JIaBJICHUS U CPEIHUM 3HA4YCHHEM JaBJICHUs, KOTOpOe HabIoaeTcs B Cpesie MpH
OTCYTCTBHH 3BYKOBOTO TIOJIS); P — IUIOTHOCTh CPEIIBI, KF/MB; ¢ — CKOpPOCTb 3ByKa B
cpene, M/c.

HJ’[H N3MEPECHNA MHTCHCUBHOCTHU 3BYKa M TaKUX MapaMETpPOB, KaK JTaBJICHUE U
MOMOIHOCTH 3BYKa, BBOJAWUTCA OTHOCUTECIIbHAA HOFapI/I(I)MI/I‘{eCKaSI CANHUIA, HA3bI-
BaeMasi ypoGHeM 38YK0B020 OasJieHusl, WIIH YPosHeM unmeHcugnocmu L,
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|
L =10lg| — | (5:2)
I 0
e lo — HHTEHCHBHOCTB 3BYKa, COOTBETCTBYIOIIAs [IOPOTOBOMY ypoBHio, lo=10"
Br/m%.

YenoBeueckoe yX0 ¥ MHOTHE aKyCTHUCCKUE MPHOOPHI pearkpyroT He HA WH-
TEHCUBHOCTH 3BYKa, & Ha 3ByKOBOE JaBJIeHHE P:
2
L, =101g % =20lg PE (3
0 0
rae Py — noporoBoe 3ByKOBOE JaBJECHUE, P0:2~10'12 I1a.
CBs13b MKy YPOBHEM MHTCHCHUBHOCTH M YPOBHEM 3BYKOBOTO JaBJICHUS Clie-
ayet u3 GopMyJIbI
2 2
L =1g| - |=101g] TS | 1019 P +10|g[°°°°j ~L, +10lg COCOJ (5.4)
I, P cc R, cC cc
1€ Po, Co— COOTBETCTBEHHO IUIOTHOCTH CPEIbl M CKOPOCTh 3ByKa IPU HOPMaJIbHBIX
arMocepHsIX yeoBusx (t =20 °C, Py =2-10" ITa).
YpoBeHs 3ByKa n3Mepsiercs B perubenax (nb), 1 16 =0,1 b.
[pu HaNMUYKK B TOMEHICHUH HECKOJIbKUX HCTOYHUKOB 3BYKa CYMMAapHBIH ypo-
BEHb 3ByKOBOT'O JIABIICHUSL:

n
L, =10lg> 10" (5.5)
i=1
TJie # — KOJIMYECTBO NCTOYHHUKOB IIyMa; L — claraemple ypoBHH mIyma.

Ecnu xe nmeeTcs n 0IMHAKOBBIX HCTOYHHKOB IIIyMa ¢ ypoBHeM L; , To oOmuii

YPOBEHB 3BYKOBOTO JaBJICHUS
L=L, +10Ign, (5.6)

CymMmupoBaHHe YpOBHEH 3ByKOBOTO JaBiieHUsI pousBoauTcs corinacHo CHull
23-03-2003.

Cnexmp wiyma

BaxxHO!l XapaKTepUCTUKON 3ByKa SIBISIETCS 3aBUCUMOCTb €I0 YPOBHS OT 4ac-
tothl (f). HuxHssA rpaHMIa BOCIPUSTHS YEIOBEKOM 3BYKa COCTaBIsIET OKoJyio 20
I'u, a BepxHss — oxono 20000 I'u. 3aBHCHMOCTh YPOBHS 3ByKa OT 4aCTOTHI Ha3bl-
BAETCSI CHEKMPOM ULYMA.

OmpenenieHrie MHTEHCHBHOCTH 3BYKa JUISl KaXKJOH 4acTOTHI IIOTpeOoBaio Obl
0OECKOHEYHOT0 YHClla M3MEpPEHUH, II03TOMY BECh BO3MOXHBIH JMAIa30H 4acTOT
pa3AensroT Ha OKTaBbl. Okmaenas nonoca yacmom — MOJOCA YacTOT, B KOTOPOH
BepxHsist TpannyHas yactora (f,) B 2 pasa Gombure Hmkuei (f,). s kaxmoit okra-
BBI ITOJICYUTHIBAIOT CPEAHET€OMETPUIECKOE 3HAUCHHE YaCTOTHI:

f=f.f,.
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I'paHuYHbBIC U CPEHErCOMETPUIECKHE (B ATUX I'PAHHUIIAX) YACTOTHI IPUBEICHBI
B Taom. 5.1.
Tabauya 5.1
I'paHuYHbIE U CPeIHEreOMeTPHYECKUE YACTOTHI OKTABHBIX M0JI0C

['pamminbie Hactoth | 0 o4 |0 180|180-335(335-710[710-1400/1400-28002800-56006600-11200
OKTaBHBIX IT0JIOC, FH

CpennereomeTpuye-
CKHE€ YacTOTHl OKTaB- 63 125 250 500 1000 2000 4000 8000
HBIX T0J10C, ['11

B 3aBucHUMOCTH OT TOro, Ha Kakoi 4acTOTe€ HaXOJUTCS MAKCUMYM 3BYKOBOT'O
JIaBJICHYs, XapaKTep CIIEKTPa MOXKET ObITh:

a) HU3KOYacTOTHRIM (MakcuMyM — Hike 300 I'my);

0) cpenHeuacTOTHRIM (MakcuMyM — B o6actu 300...800 I');

B) BBICOKOYACTOTHBIM (MakcuMyM — Bhltie 800 I'1r).

[To xapakTepy crieKTpa IIyMbI MOYKHO TIOIPA3IEIIUTh TaKXKe:

— Ha WUPOKONOIOCHble, C HETIPEPHIBHEIM CIIEKTPOM LIMPUHOW OoJee OJHOI
OKTAaBBI; 3TO 03HAYAET, YTO KaKIOH YacTOTE OKTAaBHI COOTBETCTBYET HEKOTODHIH
YpOBEHB IIyMa (Hampumep, padboTa BEeHTIUIATOPA);

— HA MOHAIbHbIe, B CIIEKTPE KOTOPBIX UMEIOTCS CIBIIIUMBIE TUCKPETHBIC TOHA
(coctaBsronye, HaIIpUMep, IIyM IPH padoTe TUCKOBOW TIHIIBI).

ITo BpeMeHHBIM XapaKTepPUCTHUKAM IIYMBI TOPA3ICIISIOTCS:

— Ha nocmosAnHble, YPOBEHb 3ByKa KOTOPHIX 3a 8-uacoBOW paboumil IeHb U3-
MEHSIETCSl BO BpeMeHHU He Oosiee yeM Ha 5 ABA mpu M3MepeHHsX Ha BPEMEHHOM
XapaKTePUCTHKE «MEICHHOY IIIyMOMEpa;

— Ha HenocmosiHHble, YPOBEHb 3ByKa KOTOPBIX 3a 8-4acoBOi pabouuii JeHb
M3MEHSETCS BO BpeMeHH Ooyiee 4eM Ha 5 NBA mpu M3MepeHHsX Ha BPEMEHHOU
XapaKTePUCTHKE «MEIICHHOY IITyMOMepa.

HemnoctostHHBIE TITYyMBI ITOPa3IEISIFOTCS:

— Ha Kojebnowuecs no @pemMeHu, ypoBEeHb 3ByKa KOTOPHIX HEMPEPBIBHO U3-
MEHSETCS BO BpEMCHU;

— Ha npepwvigucmole, YPOBCHBb 3BYKa KOTOPBIX Pe3KO MaJaeT 0 YPOBHS (POHO-
BOTO IlyMa; MPHYEM JJIMTEIFHOCTh MHTEPBAIOB, B TCUCHHWE KOTOPBIX YpPOBEHB
0CTaeTcs MOCTOSHHBIM W MPEBBIIIAIONIM YPOBEHb (POHOBOTO IITyMa, COCTABIIAET |
c u Oosee;

— Ha UMAYIbCHblE, COCTOSIINE U3 OJHOTO MM HECKOJBKHX 3BYKOBBIX CHTHa-
JIOB, KaXKABIM JIUTEIBHOCTHIO MEHee | ¢, IIpu 3TOM ypOBHHM 3ByKa B 1B, M3Me-
PEHHBIE TPU BKIIOUYEHHH XapaKTEPUCTUK «MEMJICHHO» M «HMITYJIBC) IIyMOMEpa,
oTIM4aroTcd He MeHee yeM Ha 10 ab.

Xapaxkmepucmuxu u HOpMblL WYMA HA pAOOYUX MECAx
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XapakTepUCTUKON MOCTOSIHHOTO IIyMa Ha pabO4YMX MECTax SIBISIFOTCS YPOBHU
3BYKOBOTO faBiieHus (1B) B OKTaBHBIX MOJIOCAX CO CPEIHETCOMETPHICCKUMU Yac-
totamu 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'1, onpexnensiemsie o Gopmy-
e

L=20lg P (5.7)
0
rae P — cpeqHekBaJpaTHUHAs BEJIMYMHA 3BYKOBOTO naBjienus, Ila; Py — moporo-
Basl BEJIMUMHA CPEAHEKBAIPATUIHOIO 3BYKOBOTO JaBieHus, Py = 2-107° Ia.
Jist OpHEeHTHPOBOYHOHN OIEHKH MTOCTOSHHOTO IITyMa Ha pabodeM MecTe AOIyc-
KaeTcs MPUHIMAaTh YPOBEHB 3ByKa (Ab), m3MepsieMoro 1o mkaie «A» mrymomepa
1 OTpeaessieMoro 1o GpopMyie

L, = 20lg EA 589)
0
rne Pa — CpeAHeKBaipaTUUHasi BEJIMUYMHA 3BYKOBOTO JABJIEHHS C YUETOM KOpPpPEK-
uuu «A» mymomepa, I1a.

XapaKkTepUCTHKOW HEMOCTOSIHHOTO IIyMa Ha pabodyMX MecTax sIBISETCS 3KBH-
BAJICHTHBIN (110 SHEPruM) ypoBeHb mryma B Ab. JlomycTHMBbIE YPOBHH 3BYKOBOTO
JIaBJICHHS B OKTAaBHBIX IIOJIOCAX YACTOT, YPOBHH 3BYyKa M SKBUBAJICHTHBIC YPOBHH
3ByKa (1b) Ha pabounx MecTax cliexyeT MIPUHIMATb:

1) mms muporomosocHoro nryma — o Tabir. 2 (FOCT 12.1.003-83);

2) Ui TOHAJIBHOTO Y UMIYJBCHOIO LIyMa, H3MEPEHHOI0 HIyMOMEPOM Ha Xa-
PAKTEPUCTHUKE «MEIICHHO», — Ha 5 b MEHbIIIe 3HAYCHUIA, YKAa3aHHBIX B Ta0II. 2;

3) Iust mryma, co3JaBaeMoro B IMOMELICHUSX YCTAHOBKAMU KOHHMIMOHHPOBA-
HUS BO3/yXa, BEHTHSIIUHA M BO3JYIIHOTO OTOIUICHMS, — Ha 5 nb MeHble 3Haue-
HUH, YKa3aHHBIX B Ta0J1. 5.2, mim pakTH4ecKux ypoBHEH IIyMa B 3TUX IOMEIICHHU-
SIX, €CJIH TIOCTIEHNAE He MPEBBIIIAIOT 3HAYCHUH, IPUBECHHBIX B Ta0I. 2 (TTOMpaBKy
JUTSL TOHAJIBHOTO M MIMITYJICHOTO IITyMa B 3TOM CIIy4ae PUMEHSTh He CIeIyeT).

Cormacao 'OCT 12.1.050-86 (2002) momycTUMBIE YPOBHU 3BYKOBOTO JIaBJie-
HUSI (SKBUBAJICHTHBIE YPOBHH 3BYKOBOTO JaBJiieHUs, Ab, B OKTaBHBIX MOJIOCAX dac-
TOT, YPOBHH 3ByKa U 3KBHBAJICHTHBIC YPOBHHM 3BYKa, Ab, AJIs )KUIIBIX U OOIIECTBEH-
HBIX 3[]aHUI U TEPPUTOPHI clieyeT MpUHUMaTh B cooTBeTcTBHM co CHull 23-03-
2003. CaHUTapHO-TUTHEHWYECKOE HOPMUPOBAHUE 3aKIIIOYAETCA B MpPEeAOTBpalie-
HUM BO3MOXXHOCTH BIIMSIHMS IIyMa Ha OPraHU3M YEJIOBEKa MOCPEICTBOM OrpaHH-
YEeHHs1 KaK €ro YpOBHEH JI0 JIOIYCTHMBIX, TaK M JUINTEILHOCTH IPeObIBaHUS Yeso-
BEKA B yCJIOBUSIX UHTEHCUBHOTO IIIyMa.

IIpu HOpMHPOBaHMY IITyMa UCTIONB3YIOT 1B METOAA!

1) HOpMHpOBaHME MO MPEIETFHOMY CIEKTPY IIyMa;

2) HOpPMHpOBaHHUE YPOBHS 3ByKa B IBA.
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Tabnuya 5.2
JomycTuMble YPOBHH 3BYKa H YPOBHH 3BYKOBOTO JAaBJIEHHUsI ISl pado4yux
mect (TOCT 12.1.003-83)

YpoBHH 3BYKOBOTO JaBIeHUsI, 1b, B OKTaBHBIX VYpoBHU 3ByKa
0JIOCAX CO CPEAHEreOMETPUYECKMMHU 4acTOTaMu, ['1] | MM SKBUBAJIEHT-
Paboune mecta
HbIE YPOBHU

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3ByKa, 1BA

HpOl/ISBO,ElCTBCHHbIC TIIOMCIICHUA

1. ITomereHns: KOHCTPYK-

71| 61 | 54 | 49 45 42 40 38 50
TOPCKOro 010po
2. Homewenns yupasie- | 29 | 7 | g | 58 | 55 | 52 | 50 | 49 60
HUA, paﬁo‘me KOMHATBI
3. KaGuHbl HaOM01eHUS U
JAUCTAaHIIUOHHOT'O YIIpaB-
JICHUS:
0e3 peueBoi CBA3M 110
Teneony 94 | 87 | 82 | 78 | 75 73 71 70 80
C pedeBoii CBA3BIO 1O
TeseoHy 83| 74 | 68 | 63 60 57 55 54 65
4. Tomemenins u yuacTin | g3 | 74 | 68 | 63 | 60 | 57 | 55 | 54 65

TOYHOI COOpKHI

5. IocrosiHuble paboune
MecTa U pabouure 30HbI B
HPOU3BOJICTBEHHBIX MO~ - 192 |8 | 8 | 80 78 76 74 85
MEMLIEHUAX ¥ Ha TEPPHUTO-
pUM IPEIPHUATHS

6. [Tomemenus nabopato-
puii Ui IpoBeCHUs

9KCIIEPHMEHTANIBHBIX - | 87 |8 | 78| 75 73 71 70 80
paboT, IIyMHBIE arperaThbl
BBIYHCIUTENBHBIX MAIHH

Jnst nprOIMKEeHHOW OLEHKM IIyMa MOXKHO MOJIB30BaThCS XapaKTEePHUCTHKOM
IIyMa B YPOBHSAX 3BYKa, B IBA, NMpH KOTOPOH YyBCTBUTEILHOCTH BCETO IIYMOM3-
MEPHTEIHHOTO CHEKTPa COOTBETCTBYET CpeIHEN UyBCTBUTEILHOCTH OpraHa CiIyXa
YeJroBeKa Ha Pa3JIMYHbIX YaCTOTaxX CHEKTpa.

Memoowr usmepenus wyma

[Iym Ha pabo4Mx MecTax B IPOU3BOJICTBEHHBIX MOMEIICHUIX U3MEpSETCs Ha
ypoBHE 1,5 M OT moJia WM Ha ypoBHE paboTaromero mpy BKIIOYSHUH He MeHee 2/3
YCTaHOBJIEHHOTO 000PYIOBaHHSI.

OmnpenenstoTcs ciaeayonme H3MepseMble U PacCUNTHIBAEMbIEC BEJIMYHHBI B 3a-
BHCHMOCTH OT BPEMEHHBIX XapaKTEPUCTUK LITyMa:

a) ypoBeHb 3ByKa, 1BA, ¥ OKTaBHbIE YPOBHH 3BYKOBOI'O JaBieHus, Ab, — s
MIOCTOSIHHOTO IITyMa;

0) PKBUBAJICHTHBIN YPOBEHb 3BYKa W MaKCHMaJIbHBIN ypOBEHb 3BYyKa, ABA, —
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JU1s KOJIEOIFOIIIErocsl BO BPEMEHH IITyMa;

B) 9KBUBAJICHTHBII 1 MaKCUMaJIbHBIA yPOBEHb, NBA, — ISl IPEPBIBUCTOTO LIYy-
Ma.

IMponomxurensHOCTh M3MepeHUst 1’ claeayeT NPUHIMATh JHEM HETPEPHIBHO B
TeyeHue 8 U, HOUbIO — HeNpepbIBHO B TeyeHue 0,5 d.

ITponomkuTensHOCTh N3MEPEHHs IIyMa HEOOXOAWMO YCTaHAaBIHBaTh B 3aBHU-
CHMOCTH OT XapakTepa IryMa:

1) moctosiHHOTO IIyMa — 3 MUH, B KQKIOH TOYKe 3 0TCYETa;

2) mpepbiBUCTOrO IyMa — 30 MUH U 6oJiee, IPOBOIAT B TEUCHHE MOIHOTO IIHK-
JIa XapaKTEePHOTO JEHCTBHA IITyMa (IJHEM WA HOYBIO);

3) umnyabcHOro myma — 30 MUH;

4) HEMOCTOSHHOTO LIyMa — MEPUOJ BPEMEHH, KOTOPBIil OXBATHIBAET BCC THU-
ITMYHBIE U3MEHEHHS yMa (He MeHee 30 MuH).

3awuma om wyma

B cootserctBuu ¢ 'OCT 12.1.003-83 3ammra oT 1ryma JOJDKHA JOCTUTAThCS
pa3paboTKoii 11yM00e30MacHONW TEXHUKH, TPUMEHEHHUEM CPE/ICTB U METOJOB 3a-
umtel oT myma. CornmacHo 'OCT 12.4.051-78 u 'OCT 12.1.029-80 cpenctBa u
METOJIBI 3aIIUTHI OT IIyMa MOAPAa3IeAIOTCS Ha:

- CpeAcTBa MHIUBHUYaJIbHOMN 3aIlUTHI;

- CpeACTBa U METOABI KOJUICKTUBHOM 3all[UTHI.

CpezncTBa MHIUBHIYAIFHOH 3aIIUTHI MPUMEHSIOTCS, KOT/Ia HEOKOHOMHYHO, a
WHOT/IA M TTPAKTUYECKH HEBO3MOKHO YMEHBIINTH IIYM JI0 AOIMYCTUMBIX BEINYNH
Ha HEKOTOPHIX NPOM3BOJCTBAX (KJIENKa, IMITaMIIOBKA, WCIIBITAHWE JBUTATENECH
BHYTPEHHETO CrOpaHus M Jp.). Pa3niuaroT 1Ba OCHOBHBIX THIIA MPOTHBOLIYMOB!
BHYTPEHHHUE, BKJI/IBIBAIOIINECS BHYTPh HapyXXHOTO CIyXOBOTO IPOXOJa, U Ha-
PYXHBIE, 3aKpHIBAIOLINE BCIO YIIHYIO paKkOBHHY cHapyxu. Hamboree mpocTeiM
CPEICTBOM SIBJIIIOTCS BKJIA IBIIIN, H3TOTABINBAIOIINECS B BHJIE MATKUX TAMIIOHOB
13 OOBIYHOW BaThl, YJIBTPATOHKOTO BOJIOKHA, CMOYEHHOTO mapaMHOM, U JKECT-
KHMX 3ariyleKk-BTYNIOK (B (opMe KOHyca) M3 PE3MHBI, MapajoHa, MIacTMAacChl,
s0oHuTa U T.4. K HerocTaTkam BKIIAJIBIIIEH ClielyeT OTHECTH HU3KYIO 3(dhexTHB-
HOCTh (5—20 nb), BO3HUKHOBEHHE 0OJIEBBIX OLIYIIEHUH MPU JUIUTEIEHOM IOJb-
30BaHNH, HE THTHEHHYHOCTH TOBTOPHOTO MCIIOJIb30BAHMS.

Bonee >dpdexTBHBIM cpeacTBOM 3alMTHl OT IIyMa SIBISIOTCS HAyIIHHKH,
IIPOTUBOIIYMHBIE Kackd ¢ HaymrHHKaMmu. Ilpu ypoBHsAX mryma cBeime 120 ab,
KOrja IIyM HepeAaeTcsl 4epe3 KOCTH uepemna, MO3BOHOUYHHK, PEKOMEHIYeTCs
MIPUMEHSTH HIEMBI U CHEIMATIbHYIO IPOTUBOIIYMHYIO OAEKAY.

K cpencrsam u MeToaM KOJJIEKTUBHOM 3alUThI OTHOCSATCS:

a) YMCHBIICHHE ITyMa B MCTOYHHUKE, yIy4IICHHE KOHCTPYKIMHA MAaIIWH 3a
CYeT TOYHOCTH H3TOTOBIICHUS Y3JI0B, OAJAHCHPOBKH BPALIAIOMINXCS 3JIEMEHTOB,
MIPUMEHEHNE TITACTMACCOBBIX IIECTEPEH BMECTO CTAIBHBIX H JP.;
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0) apXUTEKTYPHO-TUIAHUPOBOYHBIC METO/IBI:

— pannoHaIbHbIC aKyCTHIECKUE PELICHHS INIAHNPOBOK 3IaHUH U I'CHILUIAHOB;

— pannoHaIbHOE PA3MEIICHNE TEXHOIOTHIECKOTO 000pyAOBaHuS;

— panMoHaIbHOE Pa3MeEICHNE pab0INX MECT;

— palIMOHATBHOE AaKyCTHUECKOE pPAa3MEINEHWE 30H M PEXHMa JBIDKCHHS
TPaHCTIOPTHBIX CPEACTB U TPAHCIIOPTHBIX IIOTOKOB;

— CO3/1aHKE IIIYMO3aIINTHBIX 30H;

B) aKyCTHYECKHE CPE/ICTBA:

— 3BYKOU3OJISILIMU: 3BYKOW3OJHMPYIOIINE OTPAXICHUsI, 3BYKOM3OJIUPYIOLIHE
KaOWHBI, 3BYKON30JMPYIOIINE KOXKYXH, aKyCTHYECKUE IKPaHbI, BEITOPOJIKH;

— 3BYKOIIOTJIONICHUS: 3BYKOIOTJIOLIAIONINE OOJIMIOBKH, OOBEMHBIE (IITYY-
HBIE) MOTJIOTHTEIH 3BYKA;

— BUOPOM30IALINH: BHOPON3OIMPYIOIINE ONIOPHI, YIPYTHe MPOKJIAJAKH, KOHCT-
PYKIIMOHHBIE pa3phIBHI;

— AeMI(UPOBaHNUS: JIEMEHTHI C CyXHUM TPEHHEM, 3JIEMEHTHI C BI3KUM TPEHU-
€M; JJIEMEHTHI C BHYyTPEHHUM TPEHUEM, JINHEHHbIC, HETMHEHHBIC,

— TIYIIUTENH IIyMa: aJcOpOIMOHHbIC, peaKTUBHEIC (peIeKCHbIE), KOMOUHU-
POBaHHBIE;

I') OPraHn3allMOHHO-TEXHUYECKHE METO/IbI:

— MPUMEHEHHE MAJIOIIYMHBIX TEXHOJIOIMYECKUX MPOLIECCOB;

— OCHAIlIEHHE IIYMHBIX MAIIMH CPEJCTBAMHU JTUCTAHIIMOHHOTO YIPABJICHUS U
ABTOMAaTHYECKOTO KOHTPOJIS;

— COBEpILEHCTBOBAHNE TEXHOJIOTHH PEMOHTA 1 00CIY)KUBAHHS MAILIMH;

— NMPUMEHEHNE MaJIOIIyMHBIX MAalllH, N3MEHEHNUE KOHCTPYKTUBHBIX 3JIEMEH-
TOB MalllMH, UX COOPOYHBIX €ANHHUIL;

— HCHOJIB30BaHUE PALMOHAJIBHBIX PEKUMOB TPYAA M OTIbIXa paOOTHUKOB Ha
LIYMHBIX TPEATIPUATHSAX.

Pacuer TpeGyemoii 3ByKOU301MPYIOLLIEH CIIOCOOHOCTH OT BO3AYLIHOI0 LIyMa

MHoOrue npakTH4eCKUe 3a/1auM 3alUThl OT IIyMa PEelaroTcsl MPUMEHEHHEM
CTPOUTEJIBHO-aKYCTHYECKUX MeEp, B YACTHOCTH, YBEJIHUUYCHHEM 3BYKOM3OJSIHH
MeXy NMOMEUIeHUAMH. B 3aBucuMoctu ot crocoba Bo30yXaeHHUS KonebaHui B
CTPOUTEJIBHBIX KOHCTPYKLHUSIX Pa3IUuarOT M30JIALHI0 BO3IYIIHOTO M CTPYKTYp-
HOro 3BykoB. K mocieaHeMy ciry4aro OTHOCHTCS M30JIALMSA YAAPHOTO 3BYKa IIe-
pexpsitieM. [lox u3omsnuel BO3AYIIHOTO 3BYyKa OrpaskAaioliell KOHCTPYKIHEH
TIOHMMAIOT CBOMCTBO MOCJIE/JHEH IepelaBaTh B COCEIHEE MOMEIIEHHE TOJBKO
YacTh Najarolieldl Ha Hee MOUIHOCTH BO3JYLIHOTO 3BYyKa. /Iyl OIEHKH 3BYKOM30-

JISIIMY UCTIONB3YIOT hopmyity: R
R=1019@,/P, (5.9)
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rae P; — MOIIHOCTH 3ByKa, MAJaloIIero Ha nperpaxy (CTPOUTENIBHYIO KOHCTPYK-
ouio0); P, — MOIIHOCTh 3BYKa, HM3JIydaeMOTro OOpaTHOM CTOPOHOW Mperpassl
(cTponTenHHOM KOHCTPYKIHEH).

Ota dopMyia cpaBeaIHBa TOJIBKO B TEX CIIy4asX, KOTJa CIpaBa M CJeBa OT
3BYKOHM3OJHPYIOLIEH IMperpanbl (CTPOUTENBHOH KOHCTPYKIMH) HAXOIATCS IBa
MOMEIICHUS OAWHAKOBOTrO pazMepa. Kak mpaBuiio, paccMaTpuBaeMas CTPOUTEIb-
Hast KOHCTPYKIUS pa3/ieisieT ABa Pa3IMYHbIX TOMEIICHHUSI.

B 3TOM ciydae mpu yciioBHM BO3HMKHOBEHHS B TOM U APYIOM IOMEIIECHHU
1 dy3HBIX 3BYKOBBIX IoJiel u3 Gpopmysl (9) cienyer:

R=L -L,+10lg6/A, (5.10)

rne Ly — ypoBeHb 3ByKOBOrO JaBi€HUsI B IOMEUIEHUH C UCTOYHHKOM miyma; L, —
VPOBEHBb 3BYKOBOTO IaBJICHUS B 3BYKOM30JIUPYEMOM IIOMELICHHH; S — IUIOLIAJb
paszensromeil noMeIeHne KOHCTPYKIUK; 4, — SKBUBAJIEHTHAs IJIOMIAh 3BYKOIIO-
TJIOIEHUS B U30JIMPYEMOM MTOMEIIEHUH.

Tpebyemast BenmuunHa 3ByKOU30JAMH Ry, 1B, orpakaaromei KOHCTPYKIUY B
OKTaBHOH I0JIOCE YacTOT MpPU NMPOHUKHOBEHUH IIyMa M3 OJHOTO NOMELICHUS B
Jpyroe onpenensercs mo popmyie:

R, =L, —10lgB +10lgS, - L, +10lgn  (5.11)

rae L; — okTaBHBIN ypOBEHb 3BYKOBOT'O JaBJICHHUS B MOMEIIEHUH HCTOUHUKOM IITy-
Ma, 1B; B — OCTOSHHAs OMEIICHH)S, 3aIIMIAeMOr0 OT MIyMa, M S; — ILIOMmab
orpaxkaaroneld KOHCTPYKIUH (MM OTIEJIBHOTO €€ 3JIEMEHTa) 4epe3 KOTOPYIOo Mpo-
HHUKaeT IIyM B 3aIlMIIAaeMOe ToMenleHue; Lo, — IOIMyCTUMBIH OKTaBHBIN ypOBEHb
3BYKOBOTO JIaBiieHHd, b, B 3alIMIIaeMOM HOMENICHUH; N — o0Inee KOINYEeCTBO
OTPaXKJAIOMINX KOHCTPYKINH WIIM MX JIEMEHTOB, Yepe3 KOTOPhIE IIPOHUKALT IIyM.

XapakTepuCTUKH 3BYKOU30IUPYIOLIUX KOHCTPYKIMIi

W3onsamust BO3AYNIHOTO 3BYKa 3aBUCHT B MEPBYIO OYEpE]b OT IUIOTHOCTH
MIPUMEHSIEMOTO B KOHCTPYKIIMH MaTepraia p, ero Moayis ynpyrocta E u koad-
¢urmeHTa BHyTPEeHHUX MOTEPh 1. OCHOBHBEIMH 3BYKOHM3OJIHPYIONIMMH MaTepHa-
JIaMU SIBJISSFOTCSI: aJllOMUHHUEBBIE CIUIaBbl, aCOOKapTOH, 0a3aIbTOBBIN KapTOH, Oe-
TOH, TETMHAKC, MEIHbBIE CIIJIaBbl, OpraHndeckoe crekio, [IBX, nuHoneym, npoo-
KOBBIE TUIUTHI, TBEPAAs PE3WHA, TUTAHOBHIE CIIABHI, CBUHEII, CUIIMKATHOE CTEK-
JI0, CTaJb, CTEKIIOIIACTHK, PuOpa u 1Ip.

B KOHCTpYKTHBHOM ILJIaHE PA3NIUYAOT OJHOCIONHBIE U MHOTOCJIOHHBIE 3BY-
KOM30JIMPYIOIINe KOHCTpyKIuH (puc. 5.1).



61

KenezoGeToHHaA MuHepambHas

TeperopoaKa BATa - 36 MM \4
S~
MimHepanbHasa /

BaTa - 50 MM L
/Z/T Criofi rumea - <
THIICOKaPTOHHBIE ? 80 Mt e
IUHTBI - 12,5 MM \L
. ™S~
a o}

Puc. 5.1. [Ipumeps! 3ByKOU30IMPYIOMIUX KOHCTPYKIIAI: a) OHOCIIONHAS;
0) MHOTOCITOHHAs

IMpu MCIIONB30BAaHUK MHOTOCIONHON KOHCTPYKIIMK MOKHO JTOOUTHCS 3HAUH-
TEIBHO GOJiee BBHICOKOM 3BYKOM3OJIAINH, 9€M Y OTHOCIOWHOM CTEHBI PaBHOM
Macchl. XapakTePHCTHKA 3BYKOM3OJIMH R HEKOTOPBIX 3BYKOHM3OJUPYIOLIMX
KOHCTPYKIIUH MpuBeneHa B Tad. 5.3.

Tabnuya 5.3
3BYKOM30JISIIUS R HEKOTOPBIX CTPOUTEIBLHBIX KOHCTPYKIHIA

K Cpel[HeFeOMeTpI/I‘ICCKMe HacCTOThI OKTaBHBIX ITOJIOC, FH
OHCIpYKIN 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

CreHbl ¥ IEpEropoJIKU
- KHpIIMYHAs KIIaJIKa, OLITYKaTypEeHHas C

JIBYX CTOpOH, 125 MM 30 36 | 37 40 46 54 57 59
- TO e, 255 MM 34 41 | 45 | 48 | 56 65 69 72
- 10 %€, 360 MM 36 44 | 43 49 57 66 70 72
- IITAKOOJIOK, OMITYKATyPEHHBIH C IBYX

CTOpOH, 12 MM 0 27 | 33 | 40 | 50 | 57 | 56 | 59
- cTexs100710K, 200 MM 25 30 | 35 | 40 | 49 | 49 | 43 | 45
Tanem:

- IPEBECHOBOJIOKHUCTAS TUTUTA, 25 MM 0 0 2 6 6 8 8 10

- IPEBECHOBOJIOKHUCTAs TUTHTA, 19 MM 14 17 18 25 30 2% 30 38
- (haHepHBIi JTHCT, 6 MM 6 9 13 1 16 | 21 | 27 | 29 | 33
JBepu:

- IBepb (haHepHast C JIEpEeBSIHHON 00pe-
LIETKOM MeXy closiMu (haHepsbl, 43 MM

- IBEPb U3 CIUIOLIHOTO TBEPJIOTO JICPEBa,
43 Mm 13 17 | 21| 26 | 29 | 31 | 34 | 32




62

Onucanue Ja60paTOPHOro CTEHAA

Cxema abopaTopHOTo CTEeHZA TIPE/ICTaBIeHa Ha pUC. 5.2, a ero BHEIIHMN BHI — HA
¢oro 1.

CreHn MMeeT BHJI MakeTa NPOM3BOJCTBEHHBIX MOMEILCHUH, OIHO M3 KOTOPBIX
HUMHTUPYET NPOU3BOACTBEHHBII yYaCTOK, @ BTOPOE - KOHCTPYKTOPCKOE OIOpO.

)
~

Puc. 5.2 Cxema mabopaTtopHOro cTeHaa

Hcrounnk nryma (TpOMKOTOBOPHTENE) | HAXOAUTCS IO «IIOJIOM) JIEBOI KaMephl
2 u 3ammieH peeTkoi 3. B neBoit kamepe 2 pa3MerieHbl MakeThbl 3aBOJICKOrO 000py-
JIOBaHUsI (Ha PUCYHKE He MOoKa3aHbl). B mpaBoii kamepe 4 pa3MenieHbl MakeThl KOHCT-
PYKTOpCKOro Oropo (Ha pUCYHKE He TMOKa3aHbl) M Ha IOJICTABKE YCTAHABIIMBACTCS
mukpodoH 5 u3 komruiekra BIIIB — 003. O6e kaMepbl MOTI'YT HAKPHIBATHCST 3BYKOIIOTIIO-
iaroImMM Kopodom 6 (puc. 5.3). Kpome Toro, 00e kamepsl CHAOKEHBI OCBETUTEIIHHBIMU
namnami. TymOsepb! it BKITFOUEHHSI JIaMIT HAXOJISITCSI Ha TIepe/THEl CTEHKe CTeH/IA.

[Nepennsist cTeHKa CTeHa MMEET J[Ba CMOTPOBBIX OKHA. BHyTpH Ha mepeaneil n
3a/{Hel CTEHKAaX MMEIOTCSl HAIPABILIOIINE, TP MOMOIIM KOTOPHIX YCTaHABIMBACTCS
CheMHasl 3ByKOM30JIMPYIOIIas IIEPeropo/iKa 7, 00ecreunBaronas H30JIUI0 MPaBoii
1 JIEBOHM Kamep Jpyr OT Apyra. PemeTka rpOMKOrOBOPHTENSI BO BPEMSsI IIPOBEICHHUS
71a00paTOpPHON PadOTHI MOXKET OBITh 3aKphITa 3BYKOM3OJIMPYIOIINM KOXyXoM 8.
Ha xpepimke kokyxa 8 3akperieHa OCh, Ha KOTOPYIO MOYKET HABUHUMBATHCS TPY3
JUTSl UICKJTFOYEHHS ITIeNIel B MEeCTaxX KOHTaKTa KOXyXa C peLIETKON TPOMKOTOBOPHUTEJIS.
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Puc. 5.3. Dororpaduist ycraHOBKH

Jl1s1 BO30Y»KIeHHsI TPOMKOTOBOPHTEISI UCTIONB3YeTCsl (PYHKIMOHATIBHBIA TeHepaTop
Trma ['®-l, Bce m3mMepeHus mpoBoasiTes ¢ momonipto mymoMepa tTuna BILB 003.

Ilopsanok BbINOIHEHUS J1A00PATOPHOI PadoThI

K pabore co cTeHIOM JOMYyCKarOTCs JIMIA, 03HAKOMIIEHHBIE C €TI0 YCTPOHCT-
BOM, NIPUHIIUIIOM JEHCTBHS, C MepaMH 0€30MIaCHOCTH IPH MPOBEACHUH Jlabopa-
TOPHOH pabOTHI.

* TIoAKITIOUUTD CTEH K 3JEKTPOCETH, C MOMOLIBIO TyMOJIEPOB BKJIIOYHUTH OC-
BEIllEHNE BHYTPH CTEH/A.

* CHATB CO CTEHJA BCE CPEACTBA 3BYKOMU3OJIIMU M 3BYKOMOIJIOMIEHHS (3BY-
KOTIOTVIOMIAIONINH KOKYX, 3BYKOM3OJHPYIOIINE TEPErOPOJIKH, 3BYKOU30JIUPYIO-
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I KOXyX). YcTaHOBUTH MuKpo¢oH n3 kommuiekta BIIIB-003 Ha moacraBke B
[IpaBOi KaMepe CTEH[a.

* [NogxirouuTh K cTeHIy TeHepaTop curHainoB ['®-l. YcraHOBHTE Takyro am-
IUINTYy CHHYCOWZAIbHOTO CHUTHAJNA, IPH KOTOPOH ypOBEHH 3BYKOBOTO IaBJIE-
Hus Ha gactote 250 ', m3mepennsiit mymomepom BIIB - 003, Haxomausncs 061 B
npenenax ot 90 mo 100 ab.

* C nomousto nrymomepa BIIIB-003 n3ameputs ypoBeHb 3ByKOBOTO JaBICHUS
L; Ha wactorax 125, 250, 500, 1000, 2000, 4000 u 8000 I'u. Pe3ympTaThl 3aHECTH
B Ta01. 4.

[Mopsinok padotsl ¢ nrymomepom BIIIB-003

1. DkcrmyaTanys U3MEPUTEIIs IIPOU3BOANUTCS CIICIIHATIIICTOM.

2. [Topsmok paboTHI IPU U3MEPECHUU YPOBHEH 3BYKa W 3BYKOBOTO JTABIICHUS B
nuana3oHe 4yactoT oT 2 7o 18000 I'iy kancroiiem

2.1. KannbpoBka uzmepuTens

KannbpoBky m3MepuTens MpoBOIUTh KaXKABIH pa3 IMepe HadaioM H3MepeHHA
1 TIEPHOANYECKH, B TIPOLIECCE U3MEPEHUH, TT0 YCMOTPEHHIO OTIepaTopa.

DKBUBAJICHT KaIICIOJI COSAUHUTH ¢ mpeaycwtutenem BIIM-101. [pexycumu-
ters BIIM-101 coemunauTh ¢ tHe3a0M «—>O» mMepurerst. [He3go «50mVy m3me-
putens coeuHUTH ¢ kabenem MIM6.644.009 ¢ s5KBUBaICHTOM KarCrosl.

[epexmoyarens w3mepurens "POI PABOTDBI" ycraHoBuTH B monoxkeHue «V»,
mpu 3TOM Oy/IeT CBEeTUThCs nHaukarop 90 dB.

PesuctopoM «V» YCTaHOBHUTH CTPENKY M3MEpPHUTEN Ha OTMETKY MIKasbl o+10
dB B cootBercTBHU ¢ Ta0I. 5.4.

Tabauya 5.4
3HaveHHe YPOBHSI 1yBCTBUTEILHOCTH KaIICIouist, 1B OrMeTKa 1o [IKaje u3MepuTens, 1b
cB. Munyc 24 no munyc 24,25 2
cB. MuHYcC 24,25 no munyc 24,75 25
cB. munyc 24,75 no munyc 25,25 3
cB. munyc 25,25 no munyc 25,75 3,5
cB. MUHYC 25,75 1o munyc 26,25 4
CB. MHHYC 26,25 10 munyc 26,75 45
CB. MHHYC 26,75 10 munyc 27,25 5
cB. MuHYC 27,25 1o munyc 27,75 55
cB. MuHyc 27,75 no munyc 28 6

Otcoequuuth oT mpexycunurenss BIIM-101 skBHBaneHT Kamclois W IOACOE-
JUHATH KaTICIOJb.
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2.2. I3amepenne ypoBHEH 3BYKOBOTO JTaBJICHHS B IWara3oHe 4acToT oT 2 I'mg
1o 18 kI'n ¢ yacroTHol xapakrepuctukoil JIMH, B OKTaBHBIX U TPETbOKTABHBIX
mosiocax yactotT oT 2 'y 1o 16 kI

Y CTaHOBUTH HEPEKITIOYATETN H3MEPHUTENS TTOJIOKCHHS:

"PO PABOTBI" -F";

"JIJIT1", "dB" - 80;

"JIT2", "dB" - 50;

"®JIT", "HZz" - "JIUH";

BCE€ KHOIKHU OT)KAaThI.

ITpu aTom cBetutcs nuaukatop 130 dB.

IIpu mpoBeaeHUN U3MEpPEHUN YPOBHSA 3BYKOBOTO AABJICHMS IMPETyCUIHUTENb
BIIM-101 ¢ xancronem ciieayer 3aduKCUpOBaTh HAa BBITSHYTOW PYKE B HAIpaB-
JICHUW W3TydaTels 3ByKa (IIyMOBOTO 00BEKTa), He JOITyCKas MPOU3BOJIBHBIX Iie-
PEeMeEIIeHHH TIPEAYCHUITUTEIS H €T0 COSTUNHUTEIHHOTO Ka0es.

[Ipu u3MepeHusX ypoBHA 3ByKa B IIOMCHICHUAX HEOOXOAMMO, YTOOBI Ipemy-
ciimtens BIIM-101 ¢ xancronem Haxomuicsa He Oimke 1,5 M oTr mosma 1 1 M oT
HCTOYHHKA 3BYKA M CTCH.

Jisl TIOBBIMIEHHST TOYHOCTH M3MepeHni npexycunutens BIIM-101 ¢ karmcro-
JileM HeoOXOJMMO 3aKpEeNuTh C MOMOUIBIO IITATHBA B TOUKe M3MepeHus. [Ipume-
HEeHHUE ITAaTHBa 0COOCHHO HEOOXOAMMO NPU U3MEPEHHSIX YPOBHS 3BYKOBOTO JaB-
JICHUS Ha HU3KHUX YacTOTaXx.

Ecnu npu u3MepeHnu cTpenka, H3MEpUTeNs HAXOAUTCS B Havyajle IIKajbl AeIH-
6en, To crenyer BBecTH ee B cekrop 0-10 mikayel gennben cHavama MepeKiroya-
tenem "JJIT1", "dB", 3arem "JIT2", "dB" no nHeobxoaumoctu. Eciu neproau-
gecku 3aropaercs umHmukatop [IPT, To ciemyer mepekIOUHTH MEepeKIoYaTelh
"IJIT1", "dB", 3atem "IJIT2", "dB" no HeoO6xoauMocTH Ha 00Jiee BBICOKUHN ypoO-
BEHb BIIPaBo, [0Ka He noracHet unaukarop I1PT.

[pu u3MepeHnIX HI3KOYACTOTHBIX COCTABJIAIONINX MOTYT BOSHUKHYTH (DITYK-
Tyanuu (KoJeOaHHs) CTPEIKH U3MEPHUTEI, TOT/Ia CIEAYET IIePEBECTH IEePEKITIO-
garenb "POJ] PABOTHI" u3 nonoxenust" F" B monoxenune "S".

Jlis ompeneneHus pesynbTraTa U3MEpEHHs CIeAyeT CIOXKHTh MOKa3aHHe, COo-
OTBETCTBYIOIIEE CBETSIEMYCS] HHIUKATOPY, U MOKa3aHHUe 10 LIKaje AeIrOet.

W3mMepenne ypoBHEH 3BYKOBOTO JaBJICHHUSA B OKTABHBIX M TPETh-OKTAaBHBIX I10-
JIOCax YacTOT MPOBOJIUTCS TpPH TMOJIOKEHWU mepekirodarens "OJIT", "Hz",
"OKT", "1/3 OKT".

HeoOxoanmblii OKTaBHBIN WIN TPETHOKTABHBIH (PUIBTp BKIIOYAETCS Tepe-
kmodaresem "®JIT", "OKT" wm "1/3 OKT" u mHOXuTeneM «x1»...«x2-10%.
H3mepenue npoBoIUTh IO METOJIMKE II. 2.2.

2.3. HM3mepenne ypoBHeH 3ByKa no xapakrepuctukam A, B, C cienyer mnpo-
BOJIUTH QHAJOTUYHO II. 2.2, yCTaHaBIMBas nepexiovaress usmepurens OJIT, Hz
B nosoxernus "A", "B", "C".
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2.4. Tlpu u3MepeHNH ypoBHEH 3ByKa (3BYKOBOTO JABJICHUS) B YCIOBHUSIX BET-
pa, CKOPOCTh KOTOPOro paBHA WK Gombine | M-, CIeyeT HCIOMb30BaTh SKPaH
IT 11. Ometp 5KkpaH Ha KalCloiIh U U3MEPHUTh YPOBEHB 3BYKa (3BYKOBOTO IaBiie-
HUST) TIO BBIIEU3II0KEHHOW MeToauke (1.1. 2.2, 2.3).

2.5. Tlpm m3mepeHNH YpOBHS 3ByKa (3BYKOBOTO AaBJICHHS) B IUPHY3HOM
noje (Majble MPOU3BOJICTBEHHBIE TOMEMICHHS C OOJBIINM KOJIHIECTBOM OTpa-
Karomux noepxHocrei) kHonky "CB", "IU®" HaxaTb.

* YCTaHOBHUTH 3BYKOM3OJIHPYIOMIYIO TIEPETOPOJIKY M TIOBTOPUTH M3MEPEHHS
YPOBHS 3BYKOBOTO JaBieHus L., Ha Tex ke yactorax. Pe3ynbraTbl M3MepeHUi
3aHecTH B Ta0i. 5.5.

* [locne BEIMONHEHMs! 1a0OPAaTOPHON PabOTHl OTKIIOUUTH T€HEpaTop W IIy-
MOMEp OT CCTH. BrIkI04nTH OCBCHICHHUC HOMeHleHHﬁ, OTKJIKOYUTh MAKCT OT
JNIEKTPOCETH.

* CocTaBHTH OTUET O JIAOOPATOPHOI paboTe, B KOTOPOM IPOBECTH CpaBHEHHE
PE3YNIBTaTOB 3aMEPOB YPOBHEH 3BYKOBOTO JaBiieHHUs (Tabi. 5.4) ¢ 1OMyCTUMBIMH
3Ha4eHUAMH Lo, mo TOCT 12.1.003-83 (Tabm. 5.3) myrem moctpoeHus rpaduka
sapucumoctu L=f(f).

* Beraucnouts 3¢ dexTuBHOCTS O 3BYKOM30JMPYIOMIEH Meperopoaku mo ¢op-
MyJIe:

-
(1 B L3I/I —
O=—""-100% (5.12)
L

1
* [Toctpouts rpaduk 3aBUCUMOCTH 3PPEKTUBHOCTH 3BYKOU3OJIUPYIOLICH ITe-
peropoaku ot yactotsl D=Ff(f).

Tabauya 5.5
YpoBHM 3ByKa U 3BYKOBOI0 AaBJIEHHS 10 M 110C/Ie IPMMEeHEeHHs NIeperopoaKu
v, ‘YpoBeHb
POBHH 3ByKOBOTO JIaBJICHHSI B OKTABHBIX ITOJIOCAX 3BYKOBOTO
9acTor, 1b
Pabouee mecto a J—

63 | 125 | 250 | 500 | 1000|2000 |4000| 8000 IBA

YpoBeHb 3ByKa IIpH OTCYTCTBUU
TIEPEropoIKU
Jlomyctimoe 3HaueHUE Lyon

TpeOyemoe cHipkeHue nryma AL,

YpoBeHb 3ByKa MpH  IPUMEHEHUN
TIEPErOPOJKH

@akTHyeckoe CHIDKCHHE IIyma
(¥ TIPUMEHEHHH TIEPEropOJIKH)

Coaep:xaHue oT4yeTa
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1. Llems paOoOTHL.

2. Kpatkoe copepxaHie IPOM3BOACTBEHHOTO IIIyMa.

3. Cxema nabopaTopHON YCTaHOBKH.

4. Tabnuma, 3aN0THEHHAS TI0 YKa3aHHOH (opme.

5. I'padmaeckoe m300pakeHne ceKTpa mryma u 3 (HEeKTHBHOCTH YCTaHOBKH
3BYKOM30JIMPYIOLICH TEPETOPOAKH.

6. AHanu3 pe3ysbTaToOB U BBIBOJIBL

KOHTpOJIl)HLIe BOIIPOCHI

. Kakue mapamerpsl xapakTepu3yror mym?

. Knaccugukauus myma B 3aBUCUMOCTH OT 4acTOThI. CHEKTp Hryma.

UYro Takoe okTaBa?

. HeMy COOTBETCTBYET YyBCTBUTEIHHOCTh XapaKTEPUCTHKH «A» rymomepa’?
. Kimaccugukanus mryma no BpeMEeHHBIM XapaKTEpHUCTHKAM.

. XapakTepucTuka 1 HOpMBI IlTyMa Ha pabO4YnX MecTax.

. Merozp! n3mepenns nryma.

. CperncrBa 11 METO/IbI KOJUIEKTHBHOH 3aIIUTHI OT LTyMa.

9. CpencTBa MHIMBHIYaILHOM 3aIIUTHI OT IIyMa.

10. XapakTepHcTrKa 3BYKOM30IUPYIOIIMX KOHCTPYKIIUH.

JlaGoparopHnas padora 6
HccnenoBanme 3ByKOM30IMPYIONIET0 KOKYXa
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Lenv nabopamopnoii pabomul - 03HAKOMHUTE CTYACHTOB C TEOPUEH MIPOU3BOJI-
CTBEHHBIX IIYMOB, (DPM3MUYECKON CYIIHOCTBIO M MHXEHEPHBIM PacdeTOM 3BYKOH30-
JSIOUW, ¢ MpUOOpaMu A M3MEPEHHUS IIyMa, HOPMAaTUBHBIMU TPEOOBAaHMAMH K
MIPOU3BOJICTBEHHBIM IIIyMaM, ITPOBECTH W3MEPEHHMS ITyMa OOBEKTa, OLEHUTH (-
(hEKTHBHOCTD MEPONPHUATHH 1O CHIKEHHIO IIIyMa 3BYKOM30JIMPYIOIINM KOKYXOM.

1. OBIIIME CBEJJEHU
1.1. ®usuyeckue OCHOBBI CHIDKCHHS IIIyMa KOXKYXaMu

CriocoObl CHIDKEHHS IyMa PabOTaromero oOOpyMOBaHUS WM 3alluTa 00-
CITY’)KHMBAIOIIECTO MEPCOHANA OT BO3HMKAIOIICTO IIyMa 0e3 KaKux-Iudo Cymiect-
BEHHBIX KOHCTPYKTHBHBIX U3MEHCHHN MAIIMHBI OTHOCUTCS K YHCITY MACCHBHBIX
CTPOUTEIBHO-aKYCTHIECKUX CIOCO00B OophObl ¢ 1mymoM. Haubonee pacmpo-
CTpaHEHO MPUMEHEHHE 3BYKOU3OIUPYIOIIUX KOXKYXOB, TOJHOCTHIO UITH YaCTHIHO
3aKPBIBAMOLINX MAIHHY.

DTOT cr1ocob 3alUThl OT LIyMa SIBJsIeTCs Oojee ACHCTBEHHBIM, Y€M JIPYrUe
CTPOUTEIBHO-aKYCTHIECKUE CIOCOOBI (MPUMEHEHHE 3BYKOMOTIOIAONINX 00IH-
IOBOK, 9KPAaHOB, BBITOPOJOK U T.II.), IOCKOJBbKY OH MPEANOAracT AOCTHKECHHE
a¢dekTa CHIKEHUS IIyMa Ha JIIO0YI0 TPeOYeMYI0 BEIMYHHY Ja)Xe B HEIOCPE.-
CTBCHHO# OJIN30CTH OT UCTOYHHUKA IIyMa.

B HH3KOYACTOTHOM JHana3oHe, KOT/a JJIMHA BOJIHBI B BO3AYXE BEIHKA, 3BYK
JIETKO OrH0aeT MPEeMsATCTBHE, a 3BYKOIMOTIIONICHHE MOKET ObITh PEaTU30BAHO MPH
MTOMOIIM TIOTJIOTUTENICH PE30HAHCHOTO MJIM MEMOPAHHOTO THUIIA, UMEIOIIUX J0C-
TATOYHO OOJIBIIKUE Pa3MEphl; KOKYXH — MPAKTHYECKU CTUHCTBEHHBIC CPEICTBA
cHkeHus myma. Jiis noBbiieHus 3Q(OEKTUBHOCTH NPUMEHEHUST KOXKYXOB HX
BHYTPEHHHE MOBEPXHOCTH JOJDKHBI OBbITh OOJHUIOBAHBI 3BYKOIOTIIOMIAIOIIUMHE
MaTepHaaMH.

1.2. IlyTu NpOHUKHOBEHMSI LIyMa Yepe3 KOKYXHU
3BYKOM3O0JMPYIOMMN KOXYX MAaIIMHBI MPEACTaBIseT COOOH BCECTOPOHHE
3aMKHYTYI0 000JIOUKY, BHyTPH KOTOPOH pa3MeIlaercsi CTOYHUK IIyMa. Mneans-
HbBIM KOHCTPYKTHUBHBLIM PCIICHUEM KOXYyXa CUHUTACTCA PEIICHUEC, ITPU KOTOPOM
obecrieunBaeTcst 1MoJIHasi TepMETHYHOCTh. B 3TOM cityyae BeiauduHa TpeOyemoit
3BYKOM30JIAILIMH CTEHOK Ry, MOXKET OBITH OTPEIENeHa 110 SMIUPUIECKON GopmyIte:
R, = DLy, +1019 €, /S, (6.1)

rae DL,y — TpeOyeMasi BeIMYMHA CHYDKEHUS! YPOBHSI 3BYKOBOT'O JIABJICHHS KO-
JKYXOM B PACUCTHOM TOYKE C HCTOYHHMKOM IlryMa, ab; S, — IIonaas moBepXHOCTH
KOXyXa, Mz; Sjon — TUIOMIA BOOOpPAKaEMOM IMOBEPXHOCTH, BILIOTHYIO OKpYIXKaro-
el UCTOYHUK IIIyMa.

PeanbHble KOHCTPYKIIMM KOKYXOB BeCbMa JaJIeKH OT Hjlealia, Tak Kak B yclio-
BUSIX UX DKCIUTyaTalldd T€pMETUYHOCTh 3aMKHYTOTO NMPOCTPAHCTBA HAPYIIAETCS

1adtp



69

n3-32 HEOOXOAMMOCTH HOABOJKH BHYTPh KOXYyXa TPyOOIPOBOAOB, YCTpOiCTBa
KaHaJIOB I IPOXOJa BO3AyXa M OTBOAA M30BITOYHOTO TEILIa, CMOTPOBBIX OKOH H
OTKpBIBaromuxcs asepeil. Kpome Toro, Hammyue o0S3aTeNbHBIX CTBIKOBBIX CO-
SIMHeHUH, HEN30S)KHO COMPOBOXKAAIONINXCS IIETIEBBIMH OTBEPCTUAMH M HEIUIOT-
HOCTSIMH, TaK)XK€ BeJIeT K YCIOKHEHHIO KOHCTPYKTUBHBIX PELICHHN M 3HAYNTENb-
HBIM TPYZHOCTSIM HPH HOIBITKaX 00ecHeYHTh BBIIOJHEHHE TpeOoBaHuil hopmy-
bt (1).

PaccmoTtpum Ha npumepe Koxxyxa MamuHsl (puc. 6.1) Hanbosee XapakTepHble
U3 IyTel MPOHMKHOBEHHS IIyMa B 3allIHUIIaeMO€e MOMEICHHE.

A
4_—_‘
< SR R >
. | —
p

Puc. 6.1. BoamoxkHbIe IyTH riepe/iaun 3ByKa Yepe3 KOyKyX MalliHbI

OCHOBHBIM ITyTeM Iiepesiadn 3ByKa B 3alUIAEMOE MOMEIIEHNE SBILSIETCS MMyTh,
0003Ha4YeHHBIH Ha prc. 6.1 cuMBOIOM A — Ileperiaya depe3 OrpakAatomIyro KOHCTPYKIIHIO.
BemrHb! CHYDKEHWS! TIPOHMKAIONMX YPOBHEH OMpENeNstoTesl MOTepsIMH Ha 3BYKO-
M30JBIIMI0 M MOTYT JOCTHI'aTh B 3aBUCHMOCTH OT CIPOEKTHPOBAaHHOW KOHCTpPYK-
UM OTPaKACHUS 3HAUCHH:

DL =R-10lg€_ /A (6.2)
rrae R — 3Bykomsonmmpyromias criocoOHOCTh OTpaskAaroIIeil KOHCTPYKIMN KOXKyXa, 1b,
onpepensiercst no  dopmyne (1); S =~ — IUIOm@ML TOBEPXHOCTH KOKYXa, M

A =2a,,S, — SKBUBICHTHAs IUIOLIAb 3BYKONOMIOMWCHNS B IIPOCTPAHCTBE MO/
KOKYXOM; @ — CPe/IHHiA KOO(HHULMEHT 3ByKONOIIOLIEH s B IIPOCTPAHCTBE MO/ KOXKY-
XOM; S = — CyMMapHas IUIOLIa/h TOBEPXHOCTEH, HAXOMAMXCS MO/l KOXKYXOM, BKITFOUast
TIOBEPXHOCTH KOXKyXa.
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Hamrame Texaomormiecku HeoOXOMMMBIX OTBEPCTHH WM HEIUIOTHOCTEH B KOXKYyXe
WIY OTAENBHBIX €10 JAETASIX IIPUBOAUT K MHTEHCHBHOM ITepeiade BO3AyIIHOTO 3ByKa IO
myTsiM, 0003HaUeHHBIM Ha puc. 6.1 cumBoiamu by, b, , b;. Eme omaum mytem
nepenadn 3ByKa H3-1I0J KOXKyXa MAIIWHBI B MOMEIICHHE SBISIETCS Iepenada
CTPYKTYPHOTO 3BYKa B MECTaX CONPUKOCHOBEHHUSI M30JIMPYEMOI MaIMHBI ¢ (pyHIaMeH-
ToM w nonoM romerterns (I'y) 6o 3Byka, HEMOCPEACTBEHHO H3IIy4aeMOro BBICTY-
MAIOIUMH JIETATAMU MalMHbI (I75), M3TydeHre KOKyXOM 3BYKa, MPOHHKAIOLIETO B €ro
CTEHKH TIPH JKeCTKOM onupaHuy Ha kopryc (Bg), mon wm dysnament Mammnb! (By) win
COMPUKOCHOBCHNH C BBICTYTAIONMMHU JeTamsiMi Mammnbl (B,). Eciu mepebiii U3 pac-
CMaTpUBaeMBIX ITyTell mepeadn 3Byka (A) 3aBUCUT TOJBKO OT KOHCTPYKTHBHOTO pellie-
HISI CTEHOK KOXKYXa, TO JIBa APYTHX TPeOYIOT BBIIIOJIHEHUS Psiia JOTIOHHUTENBHBIX Orlepa-
LM TI0 YCTpaHEHUIO BO3MOXHOCTEH NPOHUKHOBEHMS LIIyMa B IOMEIICHHUE 3THMH IIy-
TSMH, HAal[pAUMEpP, YCTAHOBKH B MECTaX BBIXO/Ia OTBEPCTHI CHEIUAIBHBIX TIIYIINTE-
JIeH IIyMa WM OIHMpPaHHe KOXKyXa Ha OTPaKAAIONINe KOHCTPYKIMH Yepe3 yIpyrue
TIPOKJIaJIKH.

1.3. PacueT CHU»KEHUS IIIyMa KOKYXOM

OPheKTHBHOCTh PUMEHEHHST KOXKyXa B KaXKIOM KOHKPETHOM CIy4ae 3aBHCHUT OT
MHOTHX (paKTOPOB U B IIEPBYIO OUepe/lb OT MPABHIILHOTO aKyCTUYECKOIO pacyera, KOTo-
PBIi OOBIMHO BBIMOJIHAETCS 111 BCEX BOCBMH OKTaBHBIX MOJIOC HOPMHPYEMOT'O JMaria-
30Ha yacToT oT 63 1o 8000 I'11 1 BKITIOUAeT Cle IyrolHe STabl:

— OIpeiesieHNe IIYMOBOM XapaKTEpPUCTUKH, T.€. YPOBHEW 3BYKOBOM MOIIIHOCTH B OK-
TaBHBIX MOJIOCAX YACTOT, U3Ty4aeMbIX MAIIHHOM;

— BBIOOP PACUYETHBIX TOUCK;

— ONpeNeNieHNe AOIYCTHUMBIX B COOTBETCTBHM C CAaHMTapHBIMH HOPMaMH
YPOBHEH 3BYKOBOTO JaBJIEHHS B PACUETHBIX TOUKAX;

— ompefieNieHne TpeOyeMOTo CHIDKEHHUSI YPOBHEH 3BYKOBOTO JIaBJICHHS B KaXKIOH
OKTaBHOMH I10JIOCE YaCTOT;

— ompezeneHne TpeOyeMol 3ByKOHM30JIALIMH CTEHOK KOJKYXa M OT/ENIBHBIX €TI0 JIeMeH-
TOB (CMOTPOBBIE OKHA, IBEPKH, JIIOKH, BEHTHIISIIITUOHHBIE OTBEPCTHSA);

— KOHCTPYKTUBHOE PEIIICHHE KOXKyXa C YIeTOM BO3MOKHOTO CHIDKEHHS €0 3(PheKTHB-
HOCTH M3-32 HEU30€KHOTO TIPUCYTCTBHSI OTKPHITHIX POEMOB.

PaccMotpum Goree noipoOHO KaxKblii U3 STATIOB.

1.3.1. [IlymMOBBIe XapaKTEepHUCTHKH MAIITHHBI
JUtst poBezieHNst aKyCTHYECKOTO pacdeTa Ko)KyXa Ha TIEpBOM JTarie TpedyeTcst orpe-
JISTINTH [IIyMOBBIC XapaKTEPHCTUKN M30JIMPYEMOH MAIMHBL YPOBEHb 3BYKOBOW MOIIIHO-
cri L, 1 ypoBeHb 3ByKOBOTO JIaBieHuUs L B pacyerHoi Touke. Y pOBEHb 3BYKOBON MOIIIHO-
CTH MOJKET OBITh YCTaHOBJICH I10 NACTIOPTY Ha JJAHHYIO MAIIMHY MM 110 KaTaJIoTy IIIyMO-
BBIX XapaKTEPHCTUK, a YPOBEHb 3BYKOBOTO JIABJIEHHMS B PACUETHON TOUKE C yU4ETOM OCO-
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OCHHOCTEH M aKyCTHYECKHX XapaKTePHCTUK MOMEIICHNS, TIIe YCTAHOBJICHA MaIlIiHA, BbI-
YHCIIeH IO (POpMYyJIaM:
— I copa3MepHBIX MOMEIIeHHH (OTHOUIeHHWe Hambombimero pasmepa D x
HauMeHblIeMy G He IpeBocXoauT I, H — BBICOTA IOMELICHHS)

L=L,+10lgql+4/B_ (63)

rae I1 — Bknan mpsiMoro 3Byka uisl JajibHero mnosst (mpu r > 2|max), ]‘[Haﬂ = CD/ Qr2 ;
@ — ¢axrop HaNpaBIEHHOCTH UCTOYHHUKA (TIpH TPy0O0il OLICHKE YPOBHS IITyMa, CO3-
JIaBAEMOTO UCTOYHHKOM C HEM3BECTHBIM (D, HCTOUHNK CYMTAIOT HeHanpasiieHHbM D = 1);
Q) =47 — nonukIil NPOCTPAHCTBEHHBIN Yroul (B CTEpaanaHax), B KOTOPBINA H3Iy-

. 2
YaeTcs 3BYK IS OJMDKHEro mouis (TIpu [ < ZImaX ); HGH = @/ S, S— wiomap (M)
BOOOpakaeMO MOBEPXHOCTH TIPABIIIBHOM TeoMeTprdeckor (popMbl (TapasuIesierviert,

TIONYIIAIIFHP), OKPYIKAFOIICH MCTOYHIK, TTOBTOPSFOITIEH (YIPOIIIEHHO) ero (opMy | TIpo-
XoIsIIel Yyepe3 TOUKy HaOII0ACHHS;
— U HECOPa3MEpPHBIX MMOMEIICHNH (TUTOCKHIX D/ H>5, G / H > 4 ; mmaaex

D/H > 5, G/H< 4)

1-6 r+G
L=L +10lg| IT+——- J6,c 6.4

b g[ H-G r+H j 64
TJIe o — cpeaHnit Kod¢durenT 3Bykomnoriomenns; H 1 G — BbIcoTa U IIMprHA OMeIIe-
HE, M; J(0, p) — (DYHKIINSL, ONIACHIBAIOMIAS TI0JIE OTPAKEHHOTO 3ByKa B HECOPa3MEpPHBIX
TIOMEILICHUSIX.

1.3.2. TpeOyemoe CHIKEHHE YPOBHEH 3BYKOBOTO JIABJICHHS

KOHCTPYKTHBHOE peIIeHHe KOXKyXa H30JIMPYEMOi MAIIMHBI BO MHOTOM OIPEICIsIeT-
CsI 3HAYCHHMEM BEJIMYHHBI TPEOYEMOTO CHIDKESHHS YPOBHEH 3ByKOBOTO JIABJICHHUSI B Pac-
YETHBIX TOYKax. FIMEHHO 3TH 3HAYEHUS BEJIMYMH [T03BOJITIOT YyCTaHaBJIMBATb OCHOBHBLIC
HCXOJIHBIC JTAHHBIE JUTS TIOCIEMYOIIETO MPOSKTUPOBAHMUSI KOYKYXA: 3BYKOU3OJISIIHUIO €r0
CTEHOK, pa3Mepbl, (JopMy, CIIOCO0 YCTAHOBKHM U BHJI 3BYKOTIOTJIOIIAIOIICH OOIUIOBKA
BHYTPEHHEH MOBEPXHOCTU KOXKYXa.

B 3aBHCHMOCTH OT BBIOPAHHOW PacueTHOW TOYKH TpeOyeMasi BEIMUMHA CHIDKSHUSI
YPOBHEH 3BYKOBOIO JIABJICHHS] MOYKET OBITh OTPEIeIIeHa IByMs PA3TUIHBIMU CIIOCOOAMHU.
Ecmu pacuetHas Touka BbIOpaHa Ha pabodeM MecTe OKOJIO M3OJHPYEeMOM MAIWHBI Ha
PAacCTOSIHUM Iy OT TEOMETPHYECKOTO LIEHTPa UCTOYHHKA IIyMa, TO TpeOyeMoe CHIDKEHHE
AL ko MOXKET OBITB BBIYHCIICHO 1O hOpMyIam:

AL, . =L, —101gS—L,, +5 (6.5)
AL, =L-L, +5 (6.6)

TPKOXK
rnae L, - OKTaBHbI ypOBEHb 3BYKOBOM MOIIHOCTH IITyMa, M3Ty4aeMOro MaIIMHOH 110
YCTAHOBKH Ha Hee KOXKyXa, 11b; Lo, - JOMyCTUMBIH 110 HOpMaM ypOBEHb 3ByKOBOTO JIaB-
JIeHHS! B OKTaBHBIX I10J10cax, 1b; L - cpeaHuii ypoBeHb 3ByKOBOTO JIaBJICHHUSI B OKTaBHBIX
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TI0JIOCAaX YacTOT, OMpEAeNiCHHBI Ha pabodeM mecte, ab; S - momaap (Mz) BOOOpA-
YKaeMOi1 TTOBEPXHOCTH TIPABIIILHOIN T€OMETPUUECKOH (POPMBI, OKPY>KAFOIIeH MAIIMHY 1
TIPOXOJAIICH Yepe3 pacueTHyI0 TOUKY (ECIM PAacCTOSIHHUE OT TEOMETPHYECKOrO IEHTpa
HCTOYHMKA IIyMa Iy JI0 PaCYETHOH TOUKH OOJIBIIE YIBOCHHOTO MAaKCHMAIBHOTO pasMepa
VICTOYHFIKA [IIyMa, TO BEJMUMHA S MOXKET OBITh TIPHHSTA ~ 27ro2).

[Ipu BEIOOpE pacyeTHOH TOYKU HA PACCTOSHUH I > I 3HaueHUA ALy, o MOTYT OBITH
BBIUMCJICHBI 110 M3BECTHBIM LIYMOBBIM XapakrepucThkam L, u L, onuceiBaeMbiM
¢dopmynamu (3) u (4) (c y4eTOM aKyCTHUECKHX XapaKTEPHCTHK MOMEIICHHU).

1.3.3. Tpebyemast 3ByKOU3OJIAIHMS CTEHOK KOXKyXa

TpebyeMast 3ByKOU3OJALHS CIUIOMIHOTO TePMETHYHOTO KOXKYXa, MONHOCTHIO
3aKPBIBAIOIICTO MAIWHY, Bbraucisiercs mo gopmyse (1). Utobsr obecnieunts TpeOye-
MYIO BEJMYHMHY 3BYKOM3OJBIIH, KOHCTPYKIIHS CTCHKH KO)KyXa JOJDKHA OBITh BHIOpaHa
BIIOJIHE OIIPE/ICIICHHO C YYETOM Pe3yJBTATOB IPEIBAPUTENBHOIO pacdera. YacTOTHYO
XapaKTePHCTUKY HM30JISLIMHA BO3MYIIHOIO IyMa IUIOCKOM TOHKOW OTpayKIAOLICH KOHCT-
PYKIHH KOXKYXa U3 METajlia, CTeKia U JPYrUX MOJOOHBIX MAaTePHATIOB MOXKHO OIIpe-
IeIUTh 110 (popMyITe:

R, =R +AR +AR, + AR, + AR, (6.7)

TPKOXK
e R; — coOcTBeHHAs 3BYKOMBOISIIVS TOHKON CTCHKH KOXyXa, 1b; AR; — BimstHIIE pedep
YKECTKOCTH (CTBIKOBBIX COCAMHEHHI) TUACTHH, 1b; AR, — yBeNdeHte 3BYKOM3O0IBIIAN TIPH
TIPUMEHEHNH JeMIIDHUPYFOIIETO TTOKPHITHS TUIacThH, 1b; AR; — yBemdeHre 3BYKOM301-
MM 32 CYeT BHyTPEHHEH 3BYKOIOMIONIAIONIEeH 0OMMIIOBKY, 1b; AR, — BIUsHUE TEXHO-
JIOTUYECKU HEOOXOAMMBIX OTBEPCTHH, ab.

1.34. DxcrtyatanMoHHbIE TPEOOBAHUS K 3BYKOU30IUPYIOLIMM KOXKyXam

3BYKOU30JIMPYIONIHE KOXKYXH TPEAHA3HAUCHBI [Tl CO3JaHMs OJIarONPHUSTHBIX yC-
JIOBUI TPY[a, MOBBILICHHS €r0 MPOM3BOJMTEILHOCTH. BBICOKas! M30JIIMS U YCIIELHOE
TIPAMEHEHVE MX HAa TPOM3BOJICTBE BO3MOXKHBI JIIIIH TIPH Y9eTe Psiia SKCIUTyaTalliOHHBIX
TpeboBarnil. Koxkyx He OIDKEH 3aTpyIHATH OCYIIECTBICHHUE TEXHOJOTMISCKUX TPO-
LIECCOB, CHIDKATH Ka9eCTBO MPOIYKIIMH, 3aTPYIHATh paboOTy oreparopa, a B OTHEIb-
HBIX CIYYastX MOXET OBITh TIPHHAJIKHOCTHIO 000PYIOBAHUS, BBITOTHSS Psi PYHK-
Ui 1 OJHOBPEMEHHO YJICIIEBIAS OOPHOY € IIyMOM.

BBI00p KOHCTPYKTHBHOTO PEIICHUSI U OT/ENBHBIX Y3JIOB KOXKyXa ONpEAEICTCS psi-
JIOM (paKTOpOB: HATMYKMEM CBOOOTHOTO MECTa CBEpPXY WM COOKY OT MaIliHBI, HE00XO0-
JIMMOCTBIO JIOCTYIIa K OT/IEIBHBIM Y3/1aM WM MaIlMHE B LIETIOM, BO3MOYKHOCTBIO CHIDKE-
HUSI IIIyMa ITyTeM 3BYKOM3OJISILIMI OT/EIBHBIX Y3JI0B, BO3MOXHOCTBIO HCIIOJIb30BAHUS
MOJYJBHBIX (YHU(HIMPOBAHHBIX) DJIEMEHTOB.

KoHcTpykumsa koxxyxa JTODKHA 00ecriedrBaTh BOSMOYKHOCTh BU3YIBHOTO HAOIIIO-
JIeHVs1 oriepaTopa 3a paboTol MaIMHBI M NOKa3aHMsIMH KOHTPOJIBHBIX TIPHOOPOB HOCPE/I-
CTBOM YCTpOKCTBA JOCTATOYHO OOJIBIIMX CMOTPOBBIX OKOH C COOTBETCTBYIOIIECH 3BY-
komzossiimei. Ecinm 1o ycTaHOBKM KOXKyXa OIlepaTop KOHTPOJIMPOBA pabodmii 1po-



73

IIECC M TEXHIMYECKOE COCTOSIHIE 000PYIOBaHMS IO CIIyXY, TO TeTIePh OH MOXKET UCTIONb-
30BaTh JUISA 9TOW LN TEXHOIOTHIECKHE MM CIICIHAIBHO CICTAHHBIC B YIOOHBIX
MecTax HeOoublme oTBepeTrsl. Ecim yKa3aHHBIN ITyTh HEBO3MOXKEH, TO TTOTpedyeTcs
700 WICTIONB30BaHKE CIEUAEHON 3BYKOYCIIIMTEIBHON CUCTEMBI ¢ MUKPO(DOHAMH, pac-
TIOJIO>KEHHBIMH BOJIM3M KOHTPOJIMPYEMBIX Y37I0B M TPOMKOTOBOPHTENIEH Ha pabodeM Mmec-
Te, OO TPHIMEHEHHNEM AJIbTEPHATHBHBIX CHCTEM KOHTPOJISI C COOTBETCTBYFOIIMMY JaTH-
kamu. J{a obecriedeHys TeIUIOBNIAKHOCTHOIO PEXIMA MOMKET HOTpeOOBaThCA cUCTEMa
BEHTUJISILH.

Orneparop JODKEH UMETb JOCTYIL ULl PEry/IHpOBaHUA HPOLIECCa, HKEaTeIbHO YCT-
POICTBO CHUCTEMBI AUCTAHLIMOHHOTO YIIPABJIEHHS Y KOHTPOJISL WM XOTS Obl JUCTAHIIOH-
HOH aBapUiHOM yCTaHOBKHU.

KoHcTpyKimst Koykyxa JOJDKHA ObITh YCTOIUMBA K JEHCTBUIO BBIISIIAFOLIMXCS TIPH pa-
0OTe MaIlMHBI BEIIECTB, Ia30B, MBUIM, KOHACHCATa. JKHUIKOCTD M TBUTb MOTYT 3aCOPUTH
TIOBEPXHOCTh 3BYKOIOITIOTUTENS M HAMHOTO YXYIUINTb €ro 3¢ QexruBHOCTh. Cremyer
YUHTHIBaTh TPeOOBAHNMS MOKapHOH OE30ITACHOCTH, HCTIONB3Ys Hezoproyue (HI) wm cra-
bozoprouue (I'1) MaTepraibl; BHyTPH KOXKyXa MOTYT OBITh YCTAHOBJICHBI JATYUKH TBIMA H
TEMIIEPaTypHI.

[Mopsinok BeINOHEHHMS JIADOPATOPHOIT PabOTHI

1. TToAKITFOUHTE CTEHT K AJIEKTPOCETH, C IOMOLIBIO TyMOJIEPOB BKIIFOUUTH OCBEIICHUE
BHYTPH CTEHIA.

2. CHSITb CO CTEH/Ia BCE CPEZICTBA 3BYKOM3OIBILIMK M 3BYKOIIOIIOIIEHHS (3BYKOIIOIIIO-
A0 KOXKYX, 3BYKOU3OJIMPYIOIINE TIEPErOPOIKHY, 3ByKOU3OIMPYIOIIAI KOXKYX). Y-
TaHOBHUTH MUKpodoH m3 komiuiekra BIIIB - 003 Ha mozacraBke B mpaBoil Kamepe
CTeH/a.

3. TlomximounTs K CTEHIy TreHepaTop CHTHAIOB. Y CTAHOBUTH TAKyIO aMIUIUTYLY CH-
HYCOUZIAJIbHOTO CUT'HANA, IPU KOTOPOM YpOBEHb 3ByKOBOIO JiaBlieHusI Ha yactote 250 [,
mMepeHHbI ymMmomepoM BILIB - 003, zaxomwcs 6s1 B ipeaenax ot 90 no 100 xb.

4. C momormrsro nrymomepa BIIIB - 003 mMepuTh ypoBEeHb 3BYKOBOTO JaBJICHHS
L; ma gactortax 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I't. Pe3ynbTate! usmepe-
HMI 3aHECTH B Ta0I. 1.

5. HakpbITh peleTKy rpOMKOrOBOPHUTENs 3BYKOM3OIMPYIOLIMM KOXKYXoM 0e3 Tpy3a
1 TIOBTOPHTH U3MEPEHUST YPOBHS 3BYKOBOTO JIaBIICHI L, Ha TEX ke yacToTax. Pesymnbra-
TbI 3aHECTH B Ta0II. 1.

6. HaBUHTHTH Ha OCh 3BYKOM30JIMPYIOLIETO KOXKyXa IPY3 U TIOBTOPHTH M3MEPEHHS Ly
p HATEX )ke yacToTax. Pe3ynbTarsl u3MepeHuii 3aHecTr B Ta0. 1.

7. Tlocne BbINOJHEHMS JIAOOPATOPHON PabOTHI OTKIIFOYNUTH F'EHEPATOp U IIyMOMED
OT CeTH. BBIKIIIOUHTE OCBElIeHNE TOMELEHUN, OTKIIOUUTh CTEH]] OT dJIEKTPOCETH.

8. CocraButh OTUeT O J1TAOOPATOPHOI PaboTe, B KOTOPOM IIPOBECTH CpaBHEHHE pe-
3yJIBTaTOB 3aMEPOB YPOBHEH 3BYKOBOTO JaBieHus (Tadi. 6.1) ¢ mormycTuMbIMU 3Ha-
yeHnsIMH L, mo FOCT 12.1.003-83 (tabmn. 6.2) myrem nocrpoenus rpadukos 3a-
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BHCHMOCTH YPOBHSI 3BYKOBOTO naBieHust oT 4actotsr L=f(f).

Tabnuya 6.1
Pesyabrarel uamepenui
g,
28 <
CpenHereoMeTpH4IeCcKHe YaCTOTHI OKTaBHBIX I0JI0C, I'1] © 28
Obo3HAYEHHE 2=
Se
§gE
63 125 250 500 1000 | 2000 | 4000 | 8000 | &
Ls
Ll\‘O)K
Ll\‘O)Kl'p

yux mect (FOCT 12.1.003-83)

Tabnuya 6.2
JonmycTuMble YPOBHY 3BYKa M YPOBHH 3BYKOBOTO TaBJICHUsI I pado-

L <
VpoBHHM 3ByKOBOTO JaBiieHHUs, 1B, B OKTaBHBIX °§ E LS{
H0JIOCAaX CO CPEAHEreOMETPHIECKMMU YacToTamu, I'1y 2 % g
PaGoune mecta E2 B
R
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | > é g
>
TTpOM3BOACTBEHHBIE TOMEICHHS
1. TlomemieHusi KOHCTPYK-
TOPCKOro 010po 71| 61 | 54 | 49 | 45 42 40 38 50
2. Tlomemienust ympasie-
HHsl, pabovne KOMHATHI 791 70 | 68 | 58 | 55 52 50 49 60
3. KaOunbl HaOmrofgeHus U
JIMCTAHIHOHHOTO  YIIpaBJie-
HUS:
0e3 pedeBOi CBS3M IO Te-
nedony 94 | 87 | 82 | 78 | 75 73 71 70 80
C Pe4yeBOi CBS3BIO 1O TeEje-
¢ony 83| 74 | 68 | 63 | 60 57 55 54 65
4. TlomemeHus M y4acTKH
TOYHO# COOPKH 83| 74 | 68 | 63 | 60 57 55 54 65
5. TlocrostHHBIE paboune
MecTa W paboune 30HBI B
MPOM3BOJCTBEHHBIX  [OMe-
ICHUAX W HA TEPPUTOPHU
TPEANPUSITHS - | 92 | 86 | 83 | 80 78 76 74 85
6. Ilomemenus mnaboparo-
puii Ui TIPOBENCHHUS JKC-
MEPUMEHTANBHBIX  pabor,
IIYMHBIC arperaTbl BBIYHC-
JIMTENBHBIX MAIIUH - | 87 | 82 | 78| 75 73 71 70 80
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9. Beramermts 3(h¢eKTHBHOCTE O 3BYKOM3OJIMPYIOIIETO KOXKyXa U IBYX CITy4aeB TIO
topwmysre: -
= M/. 100 %
L
10. TToctpouts rpadukn 3aBUCHMOCTH 3(PPEKTUBHOCTH 3BYKOMZOJIHUPYIOMIETO KO-
xyxa ot gactotsl = f(f) m1st 1BYX ciyuaes.

Conep:xkaHue oT4YeTa

1. Lens paOoTHI.

2. Kpatkoe conepskanue Mpou3BOJCTBEHHOTO IIyMa.

3. Cxema nabopaTopHON yCTaHOBKH.

4. Tabauua, 3arnoJHEeHHAs 10 YKa3aHHOH (opme.

5. I'padmueckoe n3obpakenue crekrpa uyma u 3pHeKTHBHOCTH YCTaHOBKH
3BYKOM3OJIMPYIOIICH ITePerOpOaKH.

6. AHain3 pe3yabTaToOB U BHIBOJBIL.

KoHTpoabHbIe BOIPOChI

1. ®usuyeckre OCHOBBI CHIKCHUSI [IIyMa KOXKYXaMHU.

2. Yto u3 cebs mpencTaBiIseT 3BYKOU3OIUPYIOIIUI KOXKYX?

3. DTanbl BBINOJIHEHHUS aKyCTHYECKOTO pacyera.

4. Kakue WCHONB3YIOT LIYMOBBIE XapaKTEPUCTUKU HM30JIMPYEMOW MallIdHbBI
JUIS TIPOBEJICHUS aKyCTHYECKOTO pacueTa?

5. DkcrulyatalliOHHBIE TPEOOBAHMUS K 3BYKOU3OJIHPYIOMINM KOXyXam?
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JlaGopaTopHas paGora 7
HccenenoBanme cpeacTB 3ByKONOIJIOLIEHHS

Llenv nabopamophoii pabomel — 03HAKOMHTH CTYACHTOB C TEOPHEH IMPOU3-
BOJICTBEHHBIX IIyMOB, (DU3MYECKON CYIIHOCTBIO M WH)KCHEPHBIM PAaCdeTOM 3BY-
KOM3OJIAIIINH, C TIPHOOpaMH IJIsl N3MEPEHHUS [IIyMa, HOPMAaTUBHBIMH TPeOOBaHMSI-
MU K IIPOU3BOACTBEHHBIM IIIyMaM, IPOBECTH U3MEPEHUsI IIyMa 00bEKTa, OLIEHUTh
3G PEKTUBHOCTH MEPOIIPUSTHI MO CHIDKEHHUIO IIyMa 3BYKOIOTJIOLIAIOMINME 00-
JIUIOBKaMU.

1. O6uiue cBegeHUs
1.1. IIpumMeHeHre 3ByKONIOTIIOIIAIONIUX OOJIMIIOBOK M IITYYHBIX (00BEMHBIX)
KOHCTPYKLMH JUT CHIDKSHUS IIyMa

AxycTuyeckasi 0OJNUIIOBKA IOMEIICHUH TPOU3BOAUTCS ISl YMCHBIICHUS HH-
TEHCHBHOCTH MAaJalOlUX W OTPAKECHHBIX 3BYKOBBIX BOJIH B LENSAX CHIDKCHHSA
YPOBHS IIyMa B IOMENICHUH. [Ipu OTpa)keHWM 3BYKOBOH BOJHBI OT IpPErpajbl
YacThb 3BYKOBOI JHEPrHH TepsieTcs: MpeoOpasyeTcs B TEIUIO WIH IPOXOIUT
CKBO3b Iperpany. [loTepu sHepruu XapakTepu3yroTcst KO3 GHIIMEHTOM 3BYKOIIO-
[JIOIICHHS TOBEPXHOCTH:

6,= 1 —1_ /1 (7.1)

rae lyan, lorp - MHTEHCUBHOCTH MaJaloIIel M OTPaskeHHOMN 3BYKOBBIX BOJIH.

3ByK B MOMEIIEHNH TOTJIONIAETCA HE TOJBKO Ha MOBEPXHOCTAX, HO U B BO3-
JYITHOM 00BEME BCIIEICTBHE TEIUIONPOBOIHOCTH BO3yXa, €r0 BA3KOCTH M MOJIe-
KyJSIpHOU Iuiccunaniu. VIHTEHCMBHOCTE 3BYKOBOTO JIyda B ITOMENIEHHH MOCIE
KaKJIOTO OTPaXKEHWs M TOCIEAYIONIEro CBOOOIHOrO Tpobera yOBIBaeT 3a CYET
TIOTJIOMIEHHS, YMHOKAACh (B CPEIHEM) HA MHOKHTEIH

1-6, exp —mi

I m — INOCTOSIHHASI 3aTyXaHUs 3BYKOBOM 3HEPIUU B BO3AYXE, M- cpenHss
IMHa cBOOOHOTO mpobera 3ByKOBBIX yue B nomemieHuu (I = 4V/S,,,; rae V —
00beM IOMEIEHUS, S, — INIOIA/(b OTPAXKIAIOIINX TIOBEPXHOCTEH).

B akycTrKe MOMEIIeHn# 3TOT MHOKHUTENs 0003Ha4atoT (1 - @) 1 UCTIOJB3YIOT B
aKyCTHUYECKUX pacueTax cpemHui Kod3(pQHIIMEeHT 3BYKONOTIOMIEHUS B IOMeIle-
HUU:

_1_ _ -ml
6=1-1-6, e (7.2)

[Mornomenue B Bo3ayxe naeT OONBIION BKIAT B o B moyocax dactoT 4000 u
8000 I'u. B npakTnyeckux pacderax KO3QQPUIHMEHT O Hy>KHO BBIYUCIIATH I10 TIpa-
BIJTY: JUIA OKTaBHBIX moJioc 63 — 1000 I'm o = o, TIIe o ompeaensiercs mo Tad-
yuraM; aist oktaBHBIX mostoc 2000 - 8000 I'y oy Beraucisiercst mo gopmyie (1).
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HeobxonnmocTs 1 11€71€Cc000pa3HOCTh IPUMEHEHHS aKyCTHYECKOH OOIHIIOB-
KM TIOMCIICHUH OIS CHIDKCHHS IIyMa BBISBIACTCS aKyCTHUECKHM PaCUETOM.
3BYKONOTIOMIAIOIINE KOHCTPYKINH CIEAyeT MIPUMEHSTh, Koria TpedyeMoe CHH-
JKEHHUE YPOBHS 3BYKOBOTO AaBieHust AL, 1b B oTpakeHHOM ToJie IpeBbIacT 3
nb He MeHee YeM B TpeX OKTABHBIX MMOJOCaX WM IMpeBbImaeT 5 nb xors Obl B
OJTHOW M3 OKTaBHBIX MOJIOC. B pacyeTHBIX TOUKax, BRIOpaHHBIX Ha pabodnx Mec-
Tax, TpedyeMoe CHIDKCHHE YPOBHS 3BYKOBOTO JaBJICHHS HOJDKHO IPEBBINIATH,
cootBeTcTBeHHO 1 1b u 3 1nb.

[Ipu 3ToM Hambonee 1menecooOpasHO MPUMEHSITh aKYCTUYCCKYHO OOJIMIIOBKY
MOMEIICHUH TaM, T1ie J0 e€ MPUMCHEHHUs CpenHuil K03()(UIMCHT 3BYKOIOIIIO-
LIEHUS 0L B OKTaBHOM IOJIOCE YacTOT CO cpeaHereoMeTpuieckoi yactoroit 1000
I'm He mpeBbiman Benuuunbl 0,25, a pacyeTHbIE TOYKM PACIOJIOKEHBI MPEUMY-
[IECTBEHHO B 30HE OTPA)KEHHOTO TOJIA.

3BYKOMOTIOMAOINE OOIUIIOBKH, KaK MPAaBUIIO, Pa3MEIIa0T Ha MOTOJIKE MO-
MEIICHUS U Ha BEPXHHUX YaCTSIX CTEH. [[Ji1 HOCTHKCHUS MaKCHMAaTbHO BO3MOXK-
HOTO TIOTJIOIIEHUS peKOMEHAyeTcs 00IUIoBIBaTh He MeHee 60 % oOmieit turo-
IIaay OTPaXJAOIINX IMOMEIICHHE MOBEPXHOCTEeH. Pa3memienne akycTHdecKou
OOJHMIIOBKHM Ha MOTOJIKE IMMOMEIICHUS HanOoee paloHalbHO TP BBICOTE ITOMeE-
mieHus He O6onee 6 - 8§ M. B y3KHX M OUCHB BBICOKMX MOMEIICHHUSIX [IENIeCO00pa3HO
pa3MeIaTh aKyCTHIECKY0 OOJIMIIOBKY Ha CTEHAX, OCTABIISASA TOJNBKO HIDKHHE YaCTH
cTeH (2 M BBICOTHI) HEOOJIUIIOBAHHBIMH.

Ecnu cTeHsl TOMEIIEHNs U IEPEKPHITHE 3alIPOSKTUPOBAHBI CBETOMPO3PAUYHBIMU U
IUTOIIA/h CBOOOHBIX MOBEPXHOCTEH Mayia, PeKOMEHTYETCs JIOTIOIHUTEIILHO MPUMEHSTh
ITy4HbIe (00BEMHBIE) 3BYKOTIOTJIOTHTEIH PA3IMYHBIX KOHCTPYKIMH. LIITydHbIe 3ByKOIIO-
IJIOTUTENN MOTYT MPUMEHSTHCS TSl aKyCTHIECKON 00paOOTKH TIOMEIIIEHHH U B KaueCTBE
CaMOCTOSITEIIbHBIX 3BYKOIIOIIOTUTENEH.

D¢ PEeKTHBHOCTh TPUMEHEHHS aKyCTHYECKOH OOJHIIOBKM B IIYMHBIX IOME-
IICHISIX 3aBHCHUT OT aKyCTHUYECKHUX XapaKTEPHCTUK BHIOPAHHBIX KOHCTPYKIIMH, CTIO-
co0OB M MecTa HX pPa3MeIeHHs, pa3MepOB IMOMEIIEHAS U MECTa PacIioioKeHHs pac-
YeTHBIX TOYeK. Pacuer ciiemyeT MpOM3BOMUTH IS KaXIOH M3 BOCBMH OKTaBHBIX
II0JI0C CO CPEeAHEreoMeTpuiecKUMH yacrotamu 63, 125, 250, 500, 1000, 2000, 4000,
8000 I'm.

B mpou3BOACTBEHHBIX MMOMENICHUAX C UCTOYHHUKAMH IIyMa BBHICOKOW MHTCH-
CHBHOCTH 3BYKOIIOIJIOMIAIONIHE OOJIMIIOBKU ¥ IITYYHBIE 3BYKOTOTJIOTUTENH, KaK TIPaBHU-
JI0, TIPEMEHSTFOTCSI B COYETAHNHU C JAPYTMMHU W3BECTHBIMH MEPOTIPUATHSIMU TI0 OTPaHH-
YEHUIO IITyMa (3BYKOM30JIMPYIONINE KOXKYXH, BRITOPOJIKH, SKPaHBI U T.I1.), TAK KaK MaK-
CHMaJIbHas BEJIMYMHA CHIDKCHUS [ITyMa B 30HE OTPAKEHHOTO TMOM (Ha JOCTATOYHOM
yAaJIeHUH OT MCTOYHHWKA IIyMa) TP aKyCTUYECKOW 00paboTKe MOMEIIeHW, KakK
npaswio He npeBbimaer §-10 n1b B obmactu HU3kMX Yactot U 10-12 ob B obmactu
MaKCHUMAITbHBIX 3HAUYCHUH KO3()PHUIMECHTOB 3BYKOMOTIIOIICHHS.
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1.2. Pacuer akycTHUECKUX XapaKTEPUCTUK TOMEIIEHHUS
AKyCTHYECKHE XapaKTEPHCTUKH CYIIECTBYIOIINX, PEKOHCTPYHPYEMBIX M IPOCKTH-
PYEMBIX IIOMEILECHHH ONPEIEIFOTCS PAcUeTOM M Mepe]] HadaioM IIPOESKTHPOBAHIS TI03BO-
JITFOT YCTAHOBUTB LIEJIECO00PA3HOCTh aKyCTHIECKOI 00pabOTKH MOMEIIeHH.
AKYCTUYECKIMH XapaKTEPHCTUKAMU TIOMEILCHIS SIBIITFOTCS:
— TOCTOSTHHAS TTOMEIICHM B, M2;
— DKBHBAJICHTHAS [UTOL{A/Th 3BYKOTOIIOMICHHS A, M2,
— cpeHuii KO3 (IMEHT 3BYKOIOTIIOMICHEIS Ol
OKBUBaJICHTHAS [UIOLIA/(b 3BYKOMOITIOMIEHUS A OIpeesieTcs 1o (Gopmyie:
A= B3 = L (7.3)
B+S B/S+1
rzie S — 0O1IIast CyMMapHast IUTOMA OrPayKIAFOIIHX TIOBEPXHOCTEH TIOMEIICHHS, M.
Cpemanii ko3(hUITHEHT 3BYKOTIOTIIOMIEHIS O, ONPEIEIIeTCs o GopMyre:
B

B+S

Ecmu akyctrueckas OONHLOBKAa HMPOCKTHPYETCS UL PEKOHCTPYHUPYEMBIX WITH
y)Ke MOCTPOCHHBIX MOMEIICHUH, TO BEJIWYUHY B CIEIyeT ONpeaessiTh KCIEpH-
MEHTAJILHO ITyTeM H3MEpeHUsl BpeMeHu pesepOepaimu 7' (c), ¥ MOCIEAYIOLIM
BBIUHCIICHHEM TI0 (hopMyIie:

6 (7.4)

A
B= (7.5)
1-6

e A —3KBHBaIEHTHAS ILIOLIA](b 3BYKONOITIONICHHS, OTpe/ie/ieMast COOTHOIIICHHEM:
\
A=0,16— (7.6)
T

rae V — 00beM MmoMenieHus, M3; oL — cpenHui K03(pPHUIUEHT 3BYKOMOTIIOICHUS,
BEIUUCIIIEMBIH 110 (opmyne a =4 /S; S — obmas cymMMapHas IUIOMIaab OTpak-
JAIOLIMX IIOBEPXHOCTEHR, M

1.3. XapakTepuCTUKH 3BYKOMOTJIOMIAIOIINX KOHCTPYKIUI

Cpenu Bcero MHOrooOpasusi MPUMEHSIIOLIMXCSL B HACTOSIIEE BPEMs KOHCTPYKLIMIA
3BYKOTOTJIONIAIOIIIX OOJIMIIOBOK MOYKHO BBIIENIMTH TPH OCHOBHBIE Tpymmbl. K mepBoit
TPYIIE 3BYKOIOTJIOMIAIOIINX JIEMEHTOB, MONTYYHUBIINX HAaHOOJNBIIEE PacipoCTpaHe-
HHE ¥ Ha3bIBAIOUINXCS MIOCKUMY, OTHOCSTCS SJIEMEHTBI, BBINIOJIHEHHBIE U3 MaTepHaloB
TIOJTHOM 3aBOJICKOM TOTOBHOCTH (TUHTHI THIa «Axmurpany», [TA/C, TTIA/O, u ap.), a
TaKXke B BUJIE ChbeMHBIX KacceT U3 NepOpHpOBaHHBIX (METAIINIECKUX, acOOIIeMEHT-
HBIX, THIICOBBIX) IOKPBITHH CO 3BYKOIOTJIONIAIONIMMH CJIOSIMH W3 YJIBTPAaTOHKOTO
CTEKJISTHHOTO ¥ 0a3aJbTOBOrO BOJIOKOH MIIM MHHEPAJIOBATHBIX IUIUT PA3JIMYHBIX
Moaudukaumii (puc. 7.1). KOHCTpyKTHBHBIE SMEMEHTBI 3TOH IPYIIBI XapaKTepH3YIOTCS
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Ko pUIMEHTaMI 3BYKOTIOTIIONIEHNS], KaK TpaBmio, He mpebimatonmmu 0,8 - 0,9 u ¢
Y4ETOM OTPaHNYECHHOCTH 3aHNMAEMOM MMH IUIOMIAY B TIOMEIICHAN OOCCTICIBACMBI Ta-
KOM OONMIIOBKOH cpemHuiA KO3((UITHCHT 3BYKOTIOTIIOMIEHNS B OOJIBIIMHCTBE CITy4acB He
npespimaet 0,5. KoaddrmmeHT 3BYKOMOTIIONIEHUST TUIOCKOTO 3JIEMEHTa SBIIAETCS
(yHKIMEH 4acTOTHI 3ByKa, TOJIIMHBEI CJIOS 3BYKOIOIVIOMIAFOIIETO MaTepHala, yria
TIaJICHYsT 3BYKOBOW BOJIHBI, & JUTSI MHOTOCIIOMHBIX JIEMEHTOB €1Iie ¥ (DYHKIMEH aKycTide-
CKHUX CBOMCTB 3allUTHBIX IOKPBITHH (TKaHb, IUICHKA, EpQOPHUPOBAHHOE MOKPBITHE).

ORONORONG
Q QQQ
ORNORNORONG
Q Q QAQ
OHONORONG
Q QQAQ

O

'él'\\ Mephopats

\_CTeKI0TKaHb

\B\ 3BYKONOIJIOTHTE B
\G\ Orpaxaalotas
NOBEPXHOCTH

O

Puc. 7.1. ITnockuii 3ByKONOTTIOIIAIOIINIT AIEMEHT

Jns mocTmXeHusT MaKCHMAJIBHOTO TIOTIJIONICHHST PEKOMEHIYeTCsl OONHMIIOBKA HE
Meree 60 % oOIIel MU0 I1 TOBEPXHOCTEH TIOMEIIICHHS.
OueHky 3((hEeKTHBHOCTH THIOCKUX 3BYKOTIOITIOTHTENEH TPUHSTO TIPOBOIUTE TIO0 (op-

MyJe:
o6

6,=[6, S,,-$
AA = 606J1 : 806

1

+anlrs,, 7.7
(7.8)

TZe Og — cpeaHuil K0A((GUIMCHT 3BYKOIOTIIOMIEHHUS OTPaKIAIONINX TTOBEPXHO-
cTeil; Sy, — 00MIas IIOMab OrPAKIAIONIIX KOHCTPYKIMHA HOMEILCHH, M Soy — IUIO-
111a1h, 3AHSITAsi 3BYKOTIOMIONIAOIIIEH OOIHIIOBKOM, M% A4 — BEIIMHUIHA 3BYKONOTIOMICHHS
3BYKOTIOIIOMIAIONICH OOIHIIOBKH, M Clog, — PEBEPOCPALIIOHHEI KOX(HIWEHT 3BYKOTIO-
IJIOIICHST OO MIIOBKHL

Bropyro rpymiry coCTaBISIOT TaKk HAa3bIBaEMBIE 00beMHbie (INTYIHBIE) 3BYKOIO-
TJIOMIAOIINE 3IEMEHTHI, OTIMYAIOIIFECS TIOBBIIICHHBIM (II0 CPABHEHHIO C TUIOCKUMU
snemenTamu) Ha 50 - 70 % ko3drImeHTOM 3BYKOMOITIOMIEHHS 3a CUET JONOIHH-
TENBHOTO TIOTJIOIICHHUS BCIIC/ICTBUE SIBICHUM MU(PaKINK 3BYKOBBIX BOJH U 32 CYET
OoJee pa3BUTON TOBEPXHOCTH 3BYKOIOINIONICHUS. VI3BeCTHHI JBa THMa OOBEMHBIX
AIIEMEHTOB: OHOCIIONHBIC 1 MHOTOCIIONHBIE. [IepBbIil THIT IpeCTaBIseT CO00M KOH-
CTPYKIIMIO, N3TOTOBJICHHYIO M3 MAaTEPUAIIOB ECTKOM, TTOTY’KECTKOM, 36PHUCTOH, STYeH-
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CTOM WM BOJIOKHUCTOM CTPYKTYpbl. MHOIOCTIOMHBIHN 3/IEMEHT COCTOUT U3 JIETKOIO KapKa-
ca, nMeroIero (hopMy Kyoa, IPH3MBI, TPAMULIBI U T.11., 3BYKOIOIJIOMIAOIIETO 3aTIOTHH-
TEJS U3 PBIXJIBIX, CHITYYNX BOJOKHHUCTBIX MATEPHAIOB U 3AIUTHOTO TIOKPHITHS U3 TKAHA
WY TUTCHKH 1 TiepOpHUpOBaHHOTO JTHCTa (pHC. 7.2).

Puc. 7.2. O6peMHBIe (IITYyYHBIC) 3BYKOIOTIOTUTENN

KoaduimeHT 3BYKOIMOITIOMEHHS Oy, CAUTACTCS YCIOBHBIM UTI OOBEMHBIX HJIEMEH-
TOB, TaK KaK B OTJIEJIbHBIX OKTABHBIX W TPETHOKTABHBIX TOJIOCAX YAaCTOT €ro 3HAYCHUS

TIPEBBIIIAIOT Oy, > 1.
OCHOBHOH aKyCTHYECKOW XapaKTePHCTUKON OOBEMHOTO 3JIEMEHTa SIBJIICTCS 3KBUBA-
2
JICHTHA IUIOMIA/h 3BYKOTIOTJIOIICHNUS A,,, M*, CBA3aHHAS C 0Ly, COOTHOILIICHUEM:

Aao = 630 : Sao (7.9)
rae Sy, — IIoMIa1h OBEPXHOCTH 00BEMHOTO 3JIEMEHTA.

Tabnuya 7.1
PeBepoepanmonnbie KO3 puLeHTbI 3BYKONOJIOLIEHHSI O
Tormp- Cpe/HereOMETpHYECKIE YaCTOThI OKTABHBIX MOJIOC, 11
Kouctpykuus Ha, MM 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
1 2 3 4 5 6 7 8 9 10
Ilmura I[TA/O munepanoBaTHas 20 0,02 | 0,03 | 0,27 | 0,68 | 0,98 | 0,86 | 0,45 | 0,20
Ilmura ITA/C mMunepanoBaTHast 20 0,02 | 0,05 |0,21|0,66 | 0,91]0,95|0,89|0,70
Mars 13 CyIepTOHKOTO CTEKJIOBOIOKHA 50 0,10 | 0,40 | 0,85 | 0,98 | 1,00 | 0,93 | 0,97 | 1,00
Munepanosarsast rmra [11-80 60 0,10 | 0,31 | 0,70 | 0,95 | 0,69 | 0,59 | 0,50 | 0,30
CyIepTOHKOE CTEKJIOBOIIOKHO, TUTICOBAs 100 0,90 | 0,66 | 1,00 | 1,00 | 1,00 | 0,96 | 0,70 | 0,55
wmra (c nepdoparnmei)
OOBEeMHBIH Ky0, CYMEPTOHKOE CTEKIIO- 60 0,14 | 040 | 0,75| 1,23 | 1,14 | 1,05 | 0,82 | 0,67
BOJIOKHO

Tpetps rpymnma 3BYKONOTJIOMIAIONIMX 3JEMEHTOB, SBISIOMIASCS IO CYIIECTBY
0JIHOW M3 OpM 0OBEMHOTO AIIEMEHTA, 1Ba pazMepa KOTOPOro 3HAYUTENILHO TPEBOC-
XOJAT TPETUH, BBIAEIEHA B CAMOCTOSTENBHYIO U3-3a MCKITFOUUTENBHON MPOCTOTHI M3I0-
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TOBJICHHS T MOHTaKa, 3KOHOMHYHOCTH, yIOBJICTBOPHTEILHOTO BHEIITHETO BU/IA M BBICOKHX
OTHECTOMKHX Ka4eCTB ¥ MOJTydniIa Ha3BaHNE MEMEHTOB Ky uicho2o Trra. OObeIMHEHHBIE
ONpe/eIeHHBIM MOPSIKOM Pa3MeIIeHHs B TIPOCTPAHCTBE MOMEIICHHS OT/IC/IBHBIE J/IeMEH-
TBI 00pa3yIOT MPOCTPAHCTBEHHYIO PEIIETKY (KYJIHCHOTO WIN KECCOHHOTO BHIa), KOTOPYIO
MOXKHO paccMaTpHBaTh Kak 3BYKOTOIJIOMIAIONIYIO CHCTEMY C paclpee/IeHHbIMH Iapa-
Metpamu (puc. 7.3). YcioBHbIe KOI(QPHUITHEHTH! 3BYKOIIOTIIOMIEHHST CHCTEMBI TIOTJIOTH-
Terell Ky IMCHOTO THITa (IPUBEICHHAs K 1 M° MOBEPXHOCTH OTpaKICHHS BETMIMHA
3BYKOIOIJIOIIEHUS) JOCTUTAIOT 3Ha4eHUH 2 - 2,5, T.e. 3HAUUTENIBHO NPEBOCXOIAT 10
cBoeH 3((HEeKTHBHOCTH 3JIEMEHTHI TIEPBO TPYTIIIBL.

a 0

Prc. 7.3. CxeMbl pasMelLieHys 3BYKOIOIIOIIAFOIX IEMEHTOB: a) KYJINCHI, 0) KECCOHBI

IToutu BCce TMPUMEHAEMBIC 3BYKOIOTJIOIIAOIINEC MaTEPpHaJIbl U U3TrOTABJIMBACMbIC
Ha MX OCHOBE CPEJICTBA 3BYKOIOIIOLICHHUS SIBISIFOTCA 110 CBOCH CTPYKTYPE MOPUCTHIMY,
UX MEXaHM3M TOIJIOIICHHS 3aKI0YacTCsl B IPEBPAILCHHH SHEPrHH 3BYKOBOH BOJHBI B
TEIUIOBYIO 32 CYET BSI3KOTO TPEHHS B KAIWIISPax IMOp MM HEOOpaTHMBIX MOTEPh MPH
JehopMalil YIPYroro ckenera. VCKIIOYEHHE COCTABISIOT CIELMATIbHBIC Korela-
TeJBHBIE CHCTEMBI, YaCTO BBIIOJHSIEMBIEC W3 HENPOHUIAEMBIX THOKUX MaTepHAIIOB, TIPUBO-
JUMBIC B IBUKCHHC T10[ Z[eﬁCTBHEM na;(alomeﬁ BOJIHBI. HpI/I TAaKOM ABHXXCHUH YaCTb
SHEPIUM TepseTcs 3a CYeT BHYTPEHHETO TPEHHs, COMPOBOK/IAIOIIEr0 M3rHOHbIEe KoneOa-
HUYs.

[Topsmok BEITOTHEHNS Tab0paTOPHOH pabOTHI

1. TlonKounTh CTEH] K JEKTPOCETH, C MOMOIIBIO TyMOJIEPOB BKIIFOUNTH OCBEIIIE-
HHE BHYTPH MaKeTa.

2. CHATb cO CTeH/a BCE CPENCTBA 3BYKOM3OJSLMN M 3BYKOIOIVIOMICHHS (3BYKOIIO-
IVIOMIAFOIINI KOXYX, 3BYKOM30JIMPYIOIIHE MEPErOpOIKH, 3BYKOM3OIMPYIOINN KOXKYX).
Yeranosuth Mukpo¢on u3 komiviekra BIIIB - 003 Ha noacTaBke B rpaBoid kamepe
Makxera.

3. TlomxmounTh K CTEHIy I'€HepaTop CUTHAJIOB. Y CTAaHOBHUTH TAKyl0 aMIUIUTY/y CH-
HYCOMJIILHOTO CHTHaJIa, TIPU KOTOPOW YpOBEHb 3BYKOBOTO JaBijieHusI Ha yactote 250
'y, m3mMepeHHbI nymMoMepoM, Haxoauics Ovl B ipeaenax ot 90 mo 100 ab.

4. C nomomipio IryMoMepa U3MEpUTh YPOBEHB 3BYKOBOTO JAaBieHuUs Ly Ha gacTo-
Tax 63, 125, 250, 500, 1000, 2000, 4000 n 8000 I'u. Pe3ynpTaThl 3aHeCTH B TaOJI.
2.
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5. VYcTaHOBHTH 3BYKOIOIIIOMIAIOMINNA KOXKYX, MOJICTMPYIONHII HAaHECSHIE 3BYKO-
TIOTJIOIIAOIIEH OOJHMIIOBKY HA CTEHBI M TIOTOJIOK TOMEIIICHMI, U TIOBTOPHTH M3MEPECHUS
YPOBHS 3BYKOBOTO JIABTICHNUA Ly Ha TeX ke gacTtoTax. Pe3ympTaTel n3MepeHni 3aHecTi
B Ta0I.7.2.
Tabauya 7.2
PesyabTaThl n3mepeHuii

CpeHereoMeTpuIeCcKre 9aCTOThI OKTABHBIX TI0JI0C, [ Yposenb 38y-
O6o3HaveHne KOBOTO JaBJie-

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | s, zBA

L.
L.

Lﬂon.

6. Ilocnme BeImONMHEHUS JIAOOPATOPHOI PabOTHI OTKIIOYUTH TEHEPATOp M IIy-
MOMEp OT CETH. BBHIKIIOYUTH OCBEIIeHHE MOMEIICHUH, OTKIIOYUTH CTEHI OT
ANEKTPOCETH.

7. CocTaBUTh OTYCT O JIAOOPATOPHOI paboTe, B KOTOPOM IIPOBECTH CpaBHEHHE pe-
3yJIBTATOB 3aMEPOB YPOBHEH 3BYKOBOTO JaBiicHHs (Tabi. 7.2) ¢ JAOMYCTUMBIMH 3HAue-
HusiMi Ly, o TOCT 12.1.003-83 (tabm. 7.3) mytem nocTpoeHus rpaduka 3aBUCH-
MOCTH YPOBHS 3BYKOBOTO napieHus oT qactotsl L=f(f).

Tabnuya 7.3
JonmycTHMBbIe YPOBHM 3BYyKa M YPOBHM 3BYKOBOTIO IaBJIeHUs 1Jisl pado-
gux mect (T'OCT 12.1.003—-83)

YpoBHHM 3ByKOBOTO AaBieHus, Ab, B 0k-

TAaBHBIX TOIOCAX CO CPEIHEreoMeTprye- | POBHH 3ByKa WM
Paboune mecta cKkuMH "actotamu, 1 SKBHBAJICHTHBIC YPOBHH
63 | 125 250 [ 500 [1ooof2000[a000]gooo| < APA
HpOI/I3BOI[CTBCHHBIC TIOMECIICHUA
1. TTomeneHust KOHCTPYK-
TOPCKOTO 610po 71 | 61 | 54149 | 45|42 | 40| 38 50

2. Tomemienus ympasie-
HHsl, pabovre KOMHAThI 79 | 70 | 68 | 58 | 55 | 52 | 50 | 49 60
3. KaOunbl HaOMIONEHUS U
JIMCTaHIIMOHHOTO  yIpaB-
JICHUS:

0e3 pedyeBol CBS3M IO

TenedoHy 94 | 87 | 82|78 | 75|73 | 71|70 80
C peueBOil CBA3BIO IO
Tenehony 83 | 74 | 68 | 63 | 60 | 57 | 55 | 54 65

4. IlomelieHns: U y4acTKU
TOYHO COOpKH 83| 74 | 68| 63|60 |57 |55]| 54 65
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5. TlocrosHHbIE pabouue
MecTa U pabodue 30HHI B
IPOU3BOJCTBEHHBIX  IIO-
MEILCHUSX U Ha TEPPUTO-
UM IIPEANPUATHS - | 92 |86 (8380 | 78|76 |74 85

6. ITomewenus nabopato-
puii Ui TpOBENEHUs
9KCHEPUMEHTAIBHBIX

paboT, 1IyMHbIE arperaTsbl
BBIYMCIIMTENbHBIX Matid | — | 87 | 82 | 78 | 75| 73 | 71 | 70 80

8. Bormciuts 3¢GEKTHBHOCTE O 3BYKOMBOIMPYIOIIETO KOXKyXa LI IBYX CITydacB T0
topwmysre:
L

= L-L 100 %

L

9. Toctpouts rpadhmku 3aBHCHMOCTH 3(PPEKTHBHOCTH 3BYKOH3OIHPYIOIIEro KO-
xyxa ot yactotbl D= f(f) ms 1ByX ciyuaes.

ConepixaHue oT4yeTa

1. Lens paOoTHI.

2. Kpatkoe conepkaHue IpOU3BOIACTBEHHOTO IIyMa.

3. Cxema mabopaTopHOH YCTaHOBKH.

4. Tabnuna, 3aNI0THEHHAS TI0 YKa3aHHOH (opme.

5. I'padmaeckoe m300pakeHue ceKkTpa mryma U 3Q(HeKTHBHOCTH YCTaHOBKH
3BYKOM30JIMPYIOLIEH ITeperopoIKy.

6. AHaJIn3 pe3yabTaToOB U BHIBOBIL.

KOHTpOJ’IbeIe BOIIPOCHI

1. Ot uero 3aBucHT 3()(HEKTUBHOCTD MPUMEHEHHsI aKyCTUUECKOH OOJIMIIOBKU B
LTyMHBIX TIOMEIICHUSX?

2. Kakue aneMeHTH Ha3bIBAalOTCA OOBEMHBIMHU (IITYYHBIMU) 3BYKOIOTJIOIIAIO-
VMU DJIEMEHTaMH?

3. YTo Takoe 3BYyKOINOMIOIAOIINE MEMEHTBI KYJIUCHOTO THIA?

4. Yo sIBISIETCST OCHOBHOM aKyCTHUECKOH XapaKTepHCTHKON 00BbEMHOTI0 JJIeMeHTa?

5. Kakue noxa3zaTeny sBISIOTCS aKyCTUUECKHMU XapaKTePUCTUKAMH MOMEIICHNs?
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JlaGopaTopnas paGora 8
HccaenoBanue 3¢PpeKTHBHOCTH BHOPOU3OIAMHI

Llenv pabomul: nccnenoBaTh OCHOBHBIE XapaKTEPUCTHKH BHOpAIWH, ITO3HA-
KOMHTBECS C MPHUHIWIAMHA HOPMHPOBAHHS, METOJAMH H3MEpPEHHS M CPEACTBaMU
3aIIUTHl OT BUOPAITHH.

OcHOBHbIE TOHATHSA

B cootBerctBuu ¢ I'OCT 24346—80 «Bubparmsa. TepMuHsl U onpeeneHus»
O] 6ubpayueli TOHUMACTCS TBUYKCHHE TOYKH WIIH MEXaHHMUYCCKON CHUCTEMBI, MpU
KOTOPOM MPOMCXOJUT ITOOYCPEIHOE BO3pacTaHWE U yOBbIBAaHHE BO BPEMECHH 3Ha-
YEHM, 110 KpaliHel Mepe, OJHOU KOOPAUHATBI.

O0nacTh pacpoCcTpaHEHHs BUOPAIY HA3BIBACTCS UOPAYUOHHOU 30HOIL.

Hapamempol, xapaxmepusyrowue subpayuro. BuOpaius xapaKTepuzyercs
CKOPOCTBIO (V, M/C) M YCKOpeHHeM (a, M/c?) KONeOIOIIeHCs TBepIOil IOBEPXHO-
cti. OOBIYHO ATH TapaMETPHI Ha3BIBAIOT 8UOPOCKOPOCbIO H 8UOPOYCKOPEHUEM.

Benmuuael BUOPOCKOPOCTH M BHOPOYCKOPEHHUS, ¢ KOTOPBHIMH IIPUXOIUTCS
HUMETH JIENI0 YEIOBEKY, N3MEHSIOTCS B OYCHb MIMPOKOM anamna3oHe. OmepupoBarthb
¢ mudpamu GOIBIIOrO AWana3oHa oYeHb HeynmoOHo. Kpome Toro, opransl demno-
BeKa pearupyroT He Ha aOCOIIOTHOEC N3MEHEHHE MHTCHCHBHOCTH Pa3IpaXKUTEIS, a
Ha €ro OTHOCHUTENbHOE U3MEHEHUe. B cooTBeTCTBUY ¢ 3akoHoM Bebepa-Dexnepa,
OLIYIIEHHs] YeJOBeKa, BO3ZHHMKAIOIIME IPH PA3IMYHOIO POJa Pas3[pa)kCHHSX, B
YaCTHOCTH BHOpAIMH, TPOTIOPIHOHAIBHBI JIoTapu(hMy KOJIUYECTBA SHEPTUU pa3-
npaxurens. [103ToMy B TPAKTUKY BBEACHBI JIOTapU(DMUUECKUAE BEIHUYUHBI —
YpO8HU 8UOpOCKOpOCMU U 6u6p0)ic1<openwz: -

L, =101g€*/v; =201g¢/v, , L, =10lg€/a, -

U3mMepsroTest ypoBHH B CIICIMATBHBIX eqUHHIAX — aerubenax (nb). 3a mopo-
TOBBIC 3HAYCHUSI BHOPOCKOPOCTH U BHOPOYCKOPEHUS MPHUHATHI CTaHIAPTH30BaH-
HBIC B MEXKIYHAPOTHOM MACHITa0e BETUMYHHBL: Vg = 5.10% m/c, ag = 3-10™ m/c?.

BaxHoli xapakrepucTukoil BuOpaiuu sisisiercs ero uacmoma (f) — xonuyect-
BO KoyieOaHWi B equHHIy BpeMeHH. Yacrora m3mepsercs B repuax (I'm, 1/c) —
KOJIMYEeCTBE KOJIeOaHUI B CEKyHIY. YacTOTHI MPOM3BOICTBEHHBIX BHOpAIUi H3-
MEHSI0TCS B UpokoM auamazone: oT 0,5 mo 8000 I'i. Bpewmsi, B TedeHne KOTOpO-
r'o MPOUCXOINT OHO KoJiebaHue, Ha3bIBaeTCs nepuodom xkonebanus T (¢): T= 1/,
MakcumasnbHOE PacCTOsIHHE, HAa KOTOpOe IepeMelaeTcs Jirdas Touka BHOPH-
PYIOIIETO Tena, HA3BIBAETCS aMNUAUMYO0U WIH aMIAUMYOOU subponepemeuyeHus
A (Mm). JIns rapMOHMYECKHX KoJeOaHWW CBsI3b MEXIy BHUOpOIEpEeMEIICHHEM,
BHOPOCKOPOCTBIO U BUOPOYCKOPEHUEM BBIpaXKaeTcsi GopMysiaMu

v=24A, a= () A,
rae 7= 3,14.

Bubpaiist MOXKET XapaKTepHU30BaThCs OJHON WM HECKOJBKUMH 4aCTOTAMHU

(Ouckpemmulii cnekmp) WINA IUPOKAM HAOOPOM YaCTOT (HenpepuleHbulil CHEKMp).
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CriekTp 9acToT pa30uBaeTcs Ha YaCTOTHBIE IMOJIOCH! (OKTaBHBIC TUAra3oHHI). B
OKTaBHOM JHWalla30He BEPXHs IPaHUYHAs 4acTOTa BIBOE OOJBIIE HWKHEH rpa-
HUIHOU gacToTh fp, T.€. f1 /f, = 2. OkTaBHas MOMOCA XapaKTepU3yeTCs ee cpedre-
2e0MempUYecKol 4acmomou.
CpenHereoMeTpuIeCKHe 4acTOTHl OKTABHBIX MOJIOC YaCTOT BHOpALMM CTaH-

AapTU30BaHbI
t= /1,

u coctaBaoT: 1, 2, 4, 8, 16, 31,5, 63, 125, 250, 500, 1000 I'r. Y3 onpenenenus
OKTaBBbI 110 CPEIHEreOMETPHICCKOMY 3HAUCHHIO €€ YaCTOThl MOXKHO OIPE/ICIUTh
HIDKHEE M BEPXHEe 3HAUeHHs OKTABHOI MOJIOCHI 4aCTOT.

Knaccupukayusa eubpayuu

BoszeiictBue Bubpauuu Ha yenoBeka B cootBerctBun ¢ CH 2.2.4/2.1.8.566-96
«[TpousBoncTBeHHas BUOpaLwsi, BUOPAIMS B IOMEIIEHUSX JKHIIBIX U OOLIIECTBEHHBIX
3aHUIDY KIACCH(DHUIUPYIOT: MO CIOCO0Y Mepeaayu KoJIeOaHuid; 10 HAPaBICHUIO
JICUCTBHUSI BUOpAIIMH; 110 BPEMEHHOW XapaKTepUCTHUKE BUOPALIUH.

Ilo cnocoby nepeoauu:

- obmrast BHOpaLwsl, epeaaroNascsi Yepe3 OMOPHBIC MOBEPXHOCTH HA TEJIO CH-
JSIIETO WITH CTOSIIIETO YEIOBEKa;

- JIOKaJIbHasi BUOpaIys, Mepeaomasics 4epe3 pyKn YelloBeKa, Ha HOTH CHJS-
IIIET0 YEJIOBEKa M Ha MPEAIUICYbs, KOHTAKTHPYIOIINE ¢ BUOPUPYIOIINMMH ITOBEPXHO-
CTSIMU pabOYHX CTOJIOB.

Ilo ucmounuxy 603HUKHOBEHUS:

A) o01as B )KHJIBIX TIOMEIIEHUSIX U OOIIEeCTBEHHBIX 3/IaHUSX:

- OT BHEIIHUX HCTOYHHKOB (TOPOJICKOTO PEIHCOBOTO TPAHCIIOPTa M aBTO-
TPAHCIOPTa; MPOMBIIIICHHBIX NPEANPHUITHA W TEPeJBUKHBIX MPOMBIIUIEHHBIX
YCTaHOBOK);

- OT BHYTPEHHHX HUCTOYHHMKOB (MH)XEHEPHO-TEXHOJOTHYECKOr0 000pYyI0BaHHS
3[aHUH ¥ OBITOBBIX MPUOOPOB (JIUQTHI, BEHTHISIMOHHBIE CUCTEMBI, XOJIOJHIbHUKH
U T.J1.); BCTPOSHHBIX NPENPHUSITHI TOPTOBIIH U AP.);

B) obmias Ha mpou3BoOICTBE:

- | xareropust — TpaHCTIOpPTHasE BHOpaLys, BO3ACHCTBYIONIAs Ha YesloBeKa Ha
pabo4nx MecTax CaMOXOJHBIX W TPULIETIHBIX MAalIWH, TPAHCIIOPTHBIX CPEJCTB IPH
JBWYKEHHH 110 MECTHOCTH, arpogoHaM U JJoporam (B TOM YHCJIE TIPH UX CTPOUTEIb-
ctBe). K mcrounnkam TpaHCHOPTHOH BHOpAaMM OTHOCAT: TPAKTOPHI C/X U TPO-
MBIIIJICHHbIE, CAMOXO/HBIE C/X M MPOMBIIIJICHHbIE MAaIIWHbI, aBTOMOOMIIN TPY30-
BbIE, CHETOOUNCTHTEIH.

- 2 KaTeropuu — TPAHCIIOPTHO-TEXHOJIOTHYECKasi BUOPALIHs, BO3/ICHCTBYIOMIA
HAa YeJIoBeKa Ha pabounx MecTax MaIliH, MePEeMENIafoNiXCs 10 CIIEIHaIbHO MO/-
TOTOBJICHHBIM MOBEPXHOCTSIM TPOU3BOJICTBEHHBIX MOMEIICHHH, MPOMBIIUICHHBIX
IUIOMIA/I0K, TOPHBIX BBIpAO0TOK. K MCTOUHMKaM TpaHCIOPTHO-TEXHOJIOTHYECKON
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BHOpAIM OTHOCAT: IKCKABAaTOPHI, KPAaHBI MPOMBIIUICHHBIE W CTPOUTENBHBIC, Ha-
I0JIBHBIM IPOU3BOICTBEHHBIN TPAHCIIOPT.

- 3 KaTeropum — TEXHOJIOTHYECKas BUOPAIIs, BO3JCHCTBYIONIAS HA YeIOBEKa
Ha paboYmMX MecTaxX CTAI[OHAPHBIX MAaIllWH WK Mepealonlyocs Ha pabodne Mec-
Ta, HE UMEIOIIIe NCTOYHNKOB BUOparmu. K mcTouHnKamM TexHOJIOTHIeckoii BuOpa-
UM OTHOCST: CTAaHKH METaJUIO- M JIepeBO0OpadaThIBAONINE, MIEKTPUISCKUE Ma-
LIMHBI, HACOCHBIE arperaTtsl U BEHTWJISATOpPHI, 000pynOBaHHE il OypeHusl CKBa-
JKHH U JIP.

OOmmas BUOpauus KaTeropuu 3 1o MECTy JeUCTBHS MOIpa3/essieTCs Ha ciie-
JYIOIINE THIIBL:

1) Ha OCTOSIHHBIX PAGOYMX MECTaX MPOU3BOACTBEHHBIX OMEIICHUI PEeIIIPH-
SITHI;

2) Ha pabouYux MecTaxX Ha CKJIaax, B CTOJOBBIX, OBITOBBIX, JEIKYPHBIX U JIPY-
THX IPOU3BOJICTBEHHBIX TIOMEIICHHH, T/Ic HET MAIIIMH, TCHEPUPYIOIINX BUOPALIHIO;

3) Ha pabourx MecTaXx B MOMEIICHUSIX 3aBOAOYIIPABICHHS, KOHCTPYKTOPCKUX
0r0pO, KOHTOPCKHUX MOMEIICHUAX, PA00YNX KOMHATAX M APYTUX TMOMEUICHUSAX IS
PpabOTHUKOB YMCTBEHHOTO TPYAA;

B) nokansHast Ha MPOU3BOJCTRE:

- JIOKaJIbHasi BUOpaIys, Mepeiarolasics YelOBEKYy OT PYYHOTO MEXaHU3HPO-
BaHHOTO MHCTPYMEHTA (C JBUraTelisIMH), OPraHOB PYYHOTO YIPABJICHUS MalllHa-
MU 1 000pyJOBaHUEM;

- JIOKaJIbHas1, Iepe/IaloIasicsl YeNIOBEKY OT PyYHOr0 HEMEXaHU3UPOBAHHOTO HH-
cTpyMeHTa (0e3 aBuraresei);

Ilo xapaxmepy cnexmpa:

- Y3KOIIOJIOCHAsI, Y KOTOPOW KOHTPOIHMPYEMBIC MapaMeTpbl B OJTHOUTPETHOK-
TaBHOW TOJIOCE YacToT Ooiiee, yeM Ha 15 gb mpeBhIIAOT 3HAYCHUS B COCEOHUX
TPETHOKTABHBIX T0JI0CAX;

- IIAPOKOIIONIOCHAS — C HEMPEPHIBHBIM CIIEKTPOM OoJiee oHOM okTaBbIL. [1o Ha-
MIPABIICHUIO NICHCTBUS: B COOTBETCTBHH C HAINPABICHHEM OCEH OPTOTOHAIBHON
cucrtembl koopauHart (X, Y, Z).

Ilo yacmommnomy cocmagy:

- HU3KOYaCTOTHas (¢ MmpeobiiaJaHueM MaKCHMAaJIbHBIX YPOBHEH B OKTaBHBIX I10-
nocax yactoT 1-4 I'm ans oOmmx BuOpanui, 8-16 'l — my1s mokanbHBIX BUOpa-
uin).

- cpeaneyactotHas (8-16 I'm — nmns o6mmx BuOpanuid, 31,5-63 I'm — m1st J1o-
KaJIbHBIX BUOPAIHH).

- BeIcokouacToTHas (31,5-63 'l — i oOmux Bubpanmii, 125-1000 I'm —
JUTSL JIOKJTBHBIX BHOPAIIHif).

Ilo épemennbiM Xapakmepucmuram:

[NocrosstHHas BuOpanus, A KOTOPOW BEIMYMHA HOPMHUPYEMBIX MapaMeTpOB
n3Mensiercs He 6onee ueM Ha 6 1b 3a BpeMs HaOJIIOIeHNSL.
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HenocrostHHas — BeJIWYMHA HOPMUPYEMBIX ITAPaMETPOB M3MEHsETCsl He MeHee
4eM Ha 6 1b 3a BpeMs1 HaOmoeHns He MeHee 10 MUH B TOM YHCITe:

a) KOJICOITIOIIIIEeCs] BO BpeMEeHH BUOPALIMH, [Tl KOTOPBIX BEIHYNHA HOPMHpYE-
MBIX [TapaMETPOB HEMPEPHIBHO N3MEHSETCS BO BPEMEHH;

0) IpepHIBICTHIE BUOpAINH, KOT/Ia KOHTAKT YeJIOBeKa C HCTOYHHKOM BHOpAIUn
npepbIBaeTcs], MPUYEM JUIMTSIBHOCTh HHTEPBAJIOB, B TSUCHHE KOTOPBIX UMEST Me-
CTO KOHTaKT, cocTaBisier Oonee 1 c;

B) UMITYJIbCHBIE BHOpALMH, COCTOSIIME U3 OJHOTO MJIM HECKOJIBKMX BHOpalu-
OHHBIX BO3JICUCTBUII (HAIpUMep, yapoB), KaXKIbIH JUIMTENEHOCTEIO MeHee | .

Bosoeiicmeue eubpayuu na opzanusm yenoseka

Bubpamms otHOCcHTCS K (pakTOpaM, 0OJIamaroOmUM BBICOKOW OHMOJIOTHUECKON
aKTHBHOCTBIO. BBIPaKCHHOCTh OTBETHBIX PEAKIHl OOYCIOBIMBACTCS TJIABHBIM
00pa3oM CHIIOW SHEPTEeTHIECKOTO BO3ACHCTBHUS 1 OMOMEXaHNIECKUMH CBOWCTBA-
MH YEJIOBEYECKOTO Tela KaK CIOKHOHM KoyieOaTelnbHON cucTeMbl. MOIIHOCTE KO-
nebaTeNnbHOTO Tpoliecca B 30HE KOHTAKTa M BPEMsS 3TOTO KOHTAKTa SIBIISIOTCS
TJIABHBIMH TTapaMeTpaMH, ONPEICISIONIMMHI Pa3BUTHE BHOPAIMOHHBIX IATOJIO-
I'MH, CTPYKTYpa KOTOPBIX 3aBUCHT OT YacTOThI M aMILUIMTYZbI KojieOaHWH, 1po-
JOJDKUTENILHOCTH BO3JICWCTBHS, MECTa MPWIIOKCHUS M HANpaBJieHUs] OCH BUOpa-
LIMOHHOTO BO3JICHCTBYS, AEMII(PUPYIONIMX CBOMCTB TKaHEH, SIBICHUI pe30HaHca 1
Jpyrux yciaoBuid. B tab:. 8.1 npencrasieHsl BUIbl BHOPAIIMOHHOMN MAaTONOTHH.

BubpanunonHas natojorus cpein npoheccuoHabHbBIX 3200JI€BaHUI CTOUT Ha
BTOpPOM MecTe (Tociie MbUIeBbIX). PaccMaTpuBasi HapyIIeHUsI COCTOSIHUSI 3710PO-
Bbsl TIPH BHOPAIIMOHHOM BO3JEHCTBHH, CIENyeT OTMETHTh, YTO YacToTa 3aboie-
BaHWH OIpeessieTcsl BEIMYMHON JI03bI, & 0COOCHHOCTH KIMHUYECKHX MpOSBIIe-
HUH (OPMHUPYIOTCS O] BIHMSHUEM CIeKTpa BHOpanmii. Beimemstror tpu Buza
BHOPALMOHHON MaTOJIOTHH OT BO3JIEHCTBHS OOIIEH, JTOKaIbHONH M TOTYKOOOpa3-
HOW BUOpAITHiA.

[Tpu neiicTBun Ha opraHu3M oOIIei BUOpAIMK CTPaAaeT, B IEPBYIO Ouepeb,
HEpBHAs CHCTEMa M aHAJIM3aTOPBL: BECTHOYISAPHBIN, 3pUTENbHBIN, TaKTHIBHBIN.
Bubpanus siBisieTcs: criennprueckuM pa3pakuTeNneM JJisi BECTUOYIISIPHOTO aHa-
JIM3aTopa, NIPUYEM JIMHEHHBIE YCKOPEHHUs — JJIs OTOJIMTOBOIO ammapara, paco-
JIO)KEHHOT'O B MEILOYKaX MPEAJBEpUsi, a YIJIOBbIE YCKOPEHMS — Ul MOIYKPYXK-
HBIX KaHaJIOB BHYTPEHHEIO yXa.

VY pabounx BHOpanMOHHBIX Tpodeccuii OTMEUEHBI TI'OJIOBOKPY)KEHHS, pac-
CTPOWCTBO KOOPAMHAIINY ABMXXEHUH, CHMIITOMBI YKauMBaHHsI, BECTHOYJIOBEreTa-
TUBHAsl HEYCTOHUYMBOCTE. HapymieHue 3puTensHON (QyHKIUH TPOSIBIISICTCS CykKe-
HUEM U BBINAJIEHUEM OTJENIbHBIX YYaCTKOB MOJEH 3pEHUS, CHUKEHUEM OCTPOTHI
3penust, nHoraa 1o 40 %, cyObeKTUBHO — IOTEMHEHUEM B Tia3ax. [lox BiausHUEM
o0mux BUOpanuii oTMevyaeTcs CHIKeHNe 00JIeBOM, TaKTHILHOM U BUOPAIIMOHHON
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qyBCTBUTEITHHOCTH. OCOOCHHO OMacHa TOTYKOOOpa3Hasi BUOpAIHs, BEI3BIBAIOIIAS
MHKPOTPABMBI PA3INYHbIX TKaHEH C ITOCIEAYIOINMH PEAKTHBHEIMU M3MEHEHH -
Mu. OOmIas HA3KOYAaCTOTHAs BHOpaIys OKa3bIBAeT BIHMSIHWE HA OOMEHHBIC ITPO-
LIECCHI, TPOSBILIOIINECS HU3MEHCHUEM YIJIEBOIHOTO, OENKOBOTO, (h)epMEHTHOTO,
BUTAaMHUHHOTO W XOJICCTEPHHOBOIO OOMEHOB, OMOXMMHYECKHX IMOKa3aTeNed Kpo-

BH.

Tabnuya 8.1
Buowl subpayuonnoii namonozuu
Craguu dopma
A P CuMIITOMBI
BUOpOGONE3HH | BUOPOOOIE3HH
1 2 3
Hapymenue cHa, SMOIMOHaJIbHAsE HEYCTOHYHMBOCTB, JIETKHE Hapy-
LepebpanbHast | menns YYBCTBUTEJIBHOCTH, MOHIKEHHAs TeMmIepaTypa Hor. boses-
obwast HEHHOCTb B UKpaX, yTOMJIIEMOCTh HOT. He3HaunTeIbHbIe H3MEHEHUS]]
nepuepruIecKiX HEPBHBIX OKOHYAHUH 1 COCYZOB HOT
|-HayanpHas
Tepudepire- ITepuomnueckn Hepesko BeIpaxkeHHbIE OOMM B pyKax, JEKTKHE
cKast paccTpoiictBa 60JIeBOii U BUOPALMOHHOW YYBCTBUTEIBHOCTU MaJIb-|
ToKanpHag | L€B, HE3HAUHTEIbHBIE M3MEHEHHU MBIIIIL TIEYEBOTO T0sCca
T'on0BOKpYXEHHE, HENEePeHOCHMOCTh TPSCKH, 4acThle TOJOBHBIC
LepeOpambHas |Gony, usmeHeHUs B BecTUOY/PHOM alllapare, HAPYLICHHS B LEH-
ob1mas TPaJILHOH HEPBHOI CHCTeMe (HEBPOTHUYECKHE PEAKIIUH)
1l-ymepenno- BeipaxkeHHble cocyaucTble KpU3bl, MPHCTYIBI ClIa3M M HOOENeHHe
BHIDAKEHHAA | leppeprue- |IATPICB («MepTBBIE MAJbIBI»), CMEHSIOINECS CHHIOIHOCTBIO,
cKast pe3KHe CHIKCHHsI KOKHOM TeMIIepaTypbl Ha KHUCTIX (PYKH XOJO[-
nokanbpas |HPIE ¥ MOKDEIE), NAbIbl OTEUHBIC, CHJIbHbIC 6o B MBILIIAX PYK,
(hyHKIHOHAIBHBIC U3MCHEHNS B IEHTPAILHON HEPBHOI CHCTeMe
BrIpaskeHHbIC U3MEHEHUS IIEHTPaIbHOM HEPBHOW CHCTEMBI, BECTHU-|
Llepebpaibhas | OyIApHBIE PacCTPOHCTBA ¢ MPUCTYMAMH TOJIOBOKPYXKEHHUs, HEmepe-
obrmas HOCHMOCTb BHOpAI{H, TOCTOSIHHBIC TOJIOBHBIE OOJIH, HEBPOTHUECKHUE]
1I- peaKIyy, H3MCHEHHS UMEIOT HeOOPAaTUMBIH XapaKTep
BBbIpaKEHHAast Tepadepie IlopakeHue BBICHIMX OTENOB LEHTPAJIBHOW HEPBHOH CHUCTEMBI,
p cxag COCYIUCTBIC HApYIICHUs BEPXHHUX M HIDKHUX KOHEUHOCTEH, KpH3Hl,
nokanpEas | PACTIPOCTPARSIONIECS Ha 00J71aCTh KOPOHAPHBIX COCYIOB, IIPHCTYIIBI
TOJIOBOKPY)KEHHSI, IT0JTyOOMOPOUYHBIE COCTOSTHUSI

K ¢axropam npon3BoJICTBEHHOH Cpeabl, YCYTyOISIONIMM BPEIHOE BO3IEHCT-

BUE BHOpanuii Ha OpraHu3M, OTHOCSITCSI Ype3MEpHbIC MBIIICYHbIE Harpy3KH, He-
OJaronpusTHBIE MUKPOKIMMATHYECKHE YCIOBUsI, OCOOEHHO MMOHM)KEHHAS TeMIIe-
paTypa, IIyM BBICOKOH MHTEHCHBHOCTH, IICHXO3MOIIMOHAIBHBIN cTpecc. OxXiax-
JACHUEC U CMAaYUMBAHUEC PYK 3HAYUTCIIBHO IMOBBIIIAIOT PUCK Pa3BUTHUA BI/I6paL[I/IOH-
HOW OOJIE3HHU 3a CYET YCWICHHS COCYIUCTHIX peakiuil. [Ipu coBMecTHOM neict-
BHU IIIyMa U BUOpaIiy HaOII0gaeTCsl B3aUMHOE ycuiieHue 3(dekra B pe3ynbraTe
€ro Ccymmanunu, a BO3MOXHO, U IIOTCHIIUPOBAHMA.
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Hopmuposanue subpayuu

Hopmuposanne BubOpammu ocymectsisgercs o 'OCT 12.1.012—90 u CH
2.2.4/2.1.8.566—96. ITokazarensiMi HHTEHCHBHOCTH CIIyKaT CpeIHEKBaIpaTHIe-
CKHe WM aMIUIUTYAHBIC 3HAUYEHHS BHOPOYCKOPEHHWS, BHOPOCKOPOCTH WIIM BHO-
porepeMeIieHns, N3MEpeHHbIE Ha paboueM MecTe. JlomycTHMBble 3HAaUCHUS yCTa-
HABJIMBAIOTCS OTICIBHO JUIS O0IIeH U JokanbHOU BuOparuu. OO0Imas BUOpaius
HOPMHUPYETCS B Jana30Hax OKTaBHBIX IMOJIOC CO CPEJHEr€OMETPUUECKUMH 3Ha-
YeHUsIMU yacTort 2, 4, 8, 16, 31,5, 63 'y (11 TpaHCIIOPTHON BHOpAIMU JOTIOIHU-
TeNbHO HOPMHpPYETCs BUOpalus B okraBHOM mosnoce C f,=1 I'u). JlokansHast BHO-
paius HOpMHpyeTcst B auamasoHax yactoT ¢ fo, = 16, 31,5, 63, 125, 250, 500,
1000 T'u. IIpm oueHKe MHTEHCHBHOCTH BUOpAlMM Hapsily C pa3MEpPHBIMHU BEJIH-
YHHAMH HCIOJB3YIOT JIoTapu(Mudeckne ypoBHHA BuOpanuii (nb):

L,=20lg—
1
rJie @ — U3MEPsACMbIN KHHEMAaTHYECKU mapameTp BuOpanuu (BUOporepemerie-
HHE, BUOPOCKOPOCTh, BUOPOYCKOPEHHUE); g — HAYAIbHOE 3HAYCHUE COOTBETCT-
BYIOIIIETO TapameTpa (Xo= 810712 M, Dy = 51078 m/c, ag = 3107 M/Cz).

HopMmbl ycTaHOBIIEHBI AJISI TIPOJIOJKUTEIBHOCTH paboueii cMeHbI B 8 4acoB.
JlonycTuMble 3HA4YEHUsI YPOBHS BUOPOCKOPOCTH MpeiCTaBlieHbl B Tadm. 8.2 mo
CH 2.2.4/2.1.8.556-96 (u3BnedeHus) u B Tabn. 8.3 Ha pabouem MecTe YenoBeKa-
oneparopa o 'OCT 12.1.012-90.

Tabnuya 8.2

I'mruennveckue HopMbl BuOpanmu o CH 2.2.4/2.1.8.556-96 (u3BneueHus)

JlomycTuMBIii ypoBeHb BUOPOCKOPOCTH, 1B, B OKTaBHBIX MOJ0OCAX
Bupn Bubpaunu €O CPEeIHETEOMETPUYECKUMHU YacToTaMu, 'y

1 2 4 8 16 | 315 | 63 | 125 | 250 | 500 | 1000

OO6mast TpaHCTIOpTHAS

BEpTUKATIbHAS 132| 123 | 114 | 108 | 107 | 107 | 107 - - - -
TOPU3OHTAIbHAS 122| 117 | 116 | 116 | 116 | 116 | 116 - - - -
TpaHCIOpTHO- - | 117 | 108 | 102 | 101 | 101 | 101 - - - -
TEXHOJIOTHYeCKast

Texnonoruyeckas - | 108 | 99 | 93 | 92 92 92 - - - -

B npousBoacTBeHHBIX
MOMEIIEHHSIX, TIe HET
MallnH, FeHepUpYIo-
HIMX BUOpPAIHIO

B ciyxeOHBIX TOMe-
IICHUSIX, 3/IPABIYHK-
Tax, KOHCTPYKTOPCKUX
010po, 1abopaTOpuUsIX
JlokanbHas BUOpanus - - - 115 | 109 | 109 | 109 | 109 | 109 | 109 | 109

- | 100 | 91 | 85 | 84 84 84 - - - -
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3awuma om eubpayuu
AMIUIATYIa CKOPOCTH BHOpanuu (BHOPOCKOPOCTH) V,, MOXKET OBITH OIpese-
JieHa 1o opmye
v, = Fo , @.1)
V12 @rm—c/ 27t )?
rne Frn — ammuryna Bozmymatomeit Buopocuisl, H; g — koaddunment conpo-
tuBneHus1, Hxc/m; f — wactora Bubpauuu, ['i; m — Macca cuctemsl, Kr; ¢ — K03¢-
(UIMEHT KECTKOCTH CUCTEMBI, H/M.

Ha ocHoBe ananmuza ¢popmyisl (1) MOKHO ceaTh ClEAyIONIHE BHIBOABL: IS
YMEHBILCHHUSI BAOPOCKOPOCTH Vy, HEOOXOMUMO CHIDKATh cuity f (CHmKaTh BUOpO-
AKTUBHOCTbH MaI_[II/IHbI) 1 yBCJIMYMUBATH 3HAMCHATEC]Ib, 4 UMCHHO — IMOBLIIIATH CO-
NPOTHBJIEHNE CHCTEMBI |1 U HE JIONYCKaTh, 4To0bl 27fm = ¢/27f . Tlpu pasenct-

BE ATUX WICHOB HACTYIIAeT SIBJICHHE PE3OHAHCA M YPOBEHb BHOPALIMU PE3KO BO3-
pacraer.
Tabauya 8.3
JomycTrMble 3HaYeHHs YpOBHEH BUOpaIMi Ha pabodyeM MecTe
yenoseka-omeparopa mo 'OCT 12.1.012-90

Bun Bubpanuu Hampasnenus, no | CpenHexBagpaTHIeCKHe 3HAYEHUS BHOPOCKOPOCTH,

KOTOpPBIM HOpMH- | M/c - 1072

pytotcs BuOpauuu | MIx ypoBHu, 15, B OKTaBHBIX I10JI0CAaX YaCTOT CO

CpeIHEreOMEeTPUICCKIMHU YacToTamu, 11, He Goree
1 2 4 8 16 31,5 63

TpancnoprtHas TTo ocu Z 20 71 25 13 11 11 11
132| 123 114 108 107 107 107
Tlo ocam X u Y 63| 35 3.2 3.2 3.2 32 3.2
122| 177 116 116 116 116 116

TpancnopTHO- ToocamZ, Xu'Y

35 | 13 | 063 | 056 | 056 | 056
TEXHONOTHYECKAsT -

177 | 108 | 102 | 101 | 101 | 101

TexHonoruueckast Ha
TIOCTOSTHHBIX Pab0OINX
MecTax B IIPOU3BOJICTBEH-
HBIX TOMEUIEHHUAX NpeJi-

TIPUSITHH; B MAILTMHHO- N 13 045 | 0,22 0,2 0.2 0,2
KOTEJIbHBIX OT/ICJICHUSIX, 108 99 93 92 92 92

LEHTPATbHBIX TOCTAX
YIpaBJIEHHs; TPOU3BOJICT-
BEHHBIX TTOMEIIECHUSX
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B cknanax, cTOJIOBBIX,
OBITOBBIX, ACKYPHBIX,

TPOU3BOACTBEHHBIX 05 | 018 | 0,089 | 0,079 | 0,079 | 0,079
MOMEIICHUSX, IIe HET ~ | 100 91 85 84 84 84
MallliH, TeHePUPYIOIIHUX

BHOpanuu

B 3aBopoynpaBieHMsIX,
n1abopaTopusix, y4eOHBIX
I[IYHKTaX, KOHCTPYKTOP-
CKHX GHOPO, BBIYHCIIH-

TEJIbHbIX LIEHTPAX, 3paB- 0,18 | 0,063 | 0,032 | 0,028 | 0,028 | 0,028
[IYHKTaX, KOHTOPCKHX T g 82 76 75 75 75

TIOMEIICHUSIX U APYTHX
MOMEIIEHUSX Jyisl paboT-
HUKOB YMCTBEHHOTO
Tpyna

Takum o0Opas3om, A 3alIUTHI OT BHOpanuu HEOOXOAMMO TPUMEHSTH Cie-
IYIOIIAE METOMBI:

— CHIDKEHHE BUOPOAKTHMBHOCTH MAIMH (YMEHBIICHUE CUITBI Fpp);

— OTCTPOWKA OT PE30HAHCHBIX YacTOT (27fin # c/2xf);

— BUOpoJeMdupoBanue (yBelIuueHHeE L);

— BuOporanienue (yBelInueHue n) — JUIsd BBICOKUX M CPEAHUX YacTOT;

— TOBBIILICHHE J)KECTKOCTH CUCTEMBI (YBEIMUYCHUE ¢) — JJIsl HU3KUX U CPEIHUX
4acToT;

— BUOPOU3OIIAIINS,

— IPUMEHEHNE WHANBUAYAIBHBIX CPEICTB 3aIIUTHIL.

Bubpouzonayus 3akmodaercss B yMEHBIICHUH Iepenadd KoieOaHWid OT hc-
TOYHUKA BO3OYKACHHUS 3aIIUIIAEMOMY OOBEKTY MPU TOMOIIN YCTPOUCTB, MTOME-
[IaeMbIX MeXy HUMU. J{J1s1 BHOPOM3OJIAIMHA Yallle BCErO MPUMEHSIOT BUOPOH30-
JUPYIOIINE OMOPHI THUIA YIPYTHUX MPOKIAAOK, IPYKHH WIN UX COYETaHUSA. -
(EeKTUBHOCTh BHOPOHU3O0JSTOPOB OICHHBAIOT KOI(PPHUIIMEHTOM TMepeaadu, pas-
HBIM OTHOIICHUIO aMIUIUTYAbl BHOpOIepeMelleH s, BUOPOCKOPOCTH, BHUOPOY-
CKOPEHUSI 3al1IIaeMOro 00bEKTa WU JISHCTBYIONIEH Ha HEro CHJIBI K COOTBETCT-
BYIOLIIEMY NlapaMeTpy UCTOYHMKA BHOpAIMK:

KH = FOCH/FPICT '

BuOpown3oisiiys TOIBKO B TOM Cllydae CHIKaeT BuOpanuio, korga KIT < 1.
Yem menbme KII, tem sddekruBnee BuOponzomsuus. s BHOPONU30IMPOBAH-
HBIX CHCTEM, B KOTOPBIX MOXHO NpeHeOpedb TpeHUEM:!

2
Kii=1/ ¢ /f,>-1, 82)
rae f — wacrora BBIHYKACHHBIX KOJ'IG6aHPII>i; fo — coOCcTBEHHAs YacToOTa BI/I6pOI/I30-
JMPOBAaHHOW cucTeMbl. Kak BUIHO W3 TNpHBeAeHHOW (GOPMYJBI, TOJIBKO IpH
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f / f, >+/2, KIl <1, T e., CHWKaeT mepeiady BHOpalWM Ha 3allHUIIAEMbII
00bekT. 10 KOHCTPYKTHBHBIM M 3KOHOMHUYECKAM COOOpPaKCHUSAM CYIECTBYET
onTuMalabHoe 3HaueHnue f / fo = 3...4, 4ro cootBercTBYeT KII = ]/8___1/15.
CoOcTBeHHasT 4acTOoTa BHOPOW3OIMPOBAHHON CHCTEMBI f0 :1/27;1/c/m.

YMHOXXHUB YHCINTENb U 3HAMEHATEIb MNOAKOPCHHOI'O BBIPAXKECHHUS HA J — YCKOpE-

HHe cBOOOJHOrO majeHus, nomyuuM fy = 1/2m,/CQ / Mg . Tak kak Mg — cuia
TSDKECTH MAIlHMHBL, a2 Mg / C=X,, — cTaThyeckas ocajka BUOPOM30IATOPOB 1O]

JIENCTBUEM CHIIBI TSKECTH MalIuHBI, TO

fo=1/2n49/X,, (8.3)

T. e. yeM OoJibllle CTaTHYECKas OCAJKa BHOPOM30JIATOPOB MOJ ICHCTBHEM Beca
ManIuHbl, TeM MeHble fy, a 3Haunt Mmenpnre KII u srydnre BHOpoU30IIALHSL.
D¢ dexruBHOCTS BHOPOU3OIAIHMH B 1B MOKHO OTIpEACTHUTE IO (POpMyIIe

AL=20lg— = 201g| [ - |-1| (8.4)
KII f

0

Yempoiiemeo u npunyun padomot ycmanoexu
YcTaHOBKA BKITIOYAET B CBOM COCTAB: BHOPOCTEH 1, TeHEpaTop CHTHAJIOB 2, M3MEpH-
TeJb IIIyMa ¥ BHOpaIwH 3, 0OBEKT BUOPOHMBOIIAIIH 4 ¢ BUOPOAATIMKOM, HAOOP 5 CMEHHBIX
BHOPO3AIIMTHBIX MOAYJICH JUTS M3YdeHHs! BIVSIHIS OOIIEH 1 JTOKaJIbHOM BUOPAIHH.
BrermHwit BIIT yeTaHOBKY TIpe/icTaBlieH Ha puc. 8.1.
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5 4
Puc. 8.1. YcraHOBKa 17151 I3MEpEHHS BUOpALHH

BuOpOCTeH T UMEET AMEKTPOMATHUTHYIO CHCTEMY BO30YKIICHHS BUOPAIMIA X CMOHTH-
POBaH B MarHUTONPOBOIsIIeM Kopityce 1. [ToCTOSIHHBII MarHUAT TOPOMAAIHHOIO TUMA (Ha
PHUCYHKE He MOKa3aH) TPUKPEILISIETCS C TIOMOIIBIO Kilesl HA OCHOBAHHH 2 M3 MATHUTOIPOBO-
Jsineit cramt. Ha mpoTHBOIONOMHOM TOJFOCE MOCTOSIHHOTO MArHWTa C TIOMOIIBIO KJTest
3aKPEIBIETCST CEPICYHHK 3, KOTOPBIi BXOAWT B LIMJIMHIPUYIECKOE OTBEPCTHE MarHUTOIPO-
BOJISIIIETO Kopiyca. BubpocTon 4 ycTaHOBNEH Ha KaTyIIKe BO3OYKICHUS S5, KOTOpast 3aKpe-
IUBIETCS| C TIOMOILBIO YEThIPEX IUIOCKUX MPY)KMH 6 Ha MarHUTOIPOBOsiieM Kopiryce. Ha-
TIpaBJIeHUe BO3NICHCTBUSI BUOPAIMN OCYILECTBIIIETCS TOJIBKO B BEPTHUKAIBLHOM HaIpaBJie-
HUN.

OOBEKT BHOPOMBOIIAIIMI TIPSICTABILIET COOOH YCTPOKCTBO, KOTOPOE O0ECTIeUrBacT yc-
TAHOBKY IUIACTHHBI C BUOPOJATIMKOM. TaroKe MOXKHO M3MEHSITh Maccy 0OBEKTa BUOPOM30-
JISILIAM 32 CUET YCTAHOBKH HA HEM JIOTIOJTHUTESILHBIX METAIUTYECKHX TUIACTHH, BXOISIINX
B €r'0 COCTaB.

YerpoiicTBo BHOpOCTEH A TOKa3aHO Ha puc. 8.2.



! 372 6 5 4
Puc. 8.2. Bubpoctens.

Bubpo3anmTHBI MOTYITh TIPEICTARIAeT COOOH YCTPOHCTBO, COCTOSIIICE U3 IBYX ITa-
PaIIENBHBIX TUIACTHH, MEXK/Ty KOTOPbIMH YCTaHOBJIEHBI BUOPOH30IIITOPBI HITH BUOPOH30-
JIMPYIOIIAs IPOKIAIKA.

B xauecTBe BUOPOM30JIATOPOB NPUMEHSFOTCS BUTHIE MPY/KUHBI C Pa3TMUHBIM JlHa-
METPOM IPOBOJIOKH, TJIOCKHE TIPY>KUHBI U TUIACTUHBI PA3TYHON MaCCHI.

B kagecTBe BUOPOM30NMPYOIIEH MPOKJIAIKN HCTIONB3YETCs MIEHOTIONMYPETaH.

Yrazanua mep dezonacrnocmu

1. K pabote ¢ yCTaHOBKOH IOIYCKAFOTCS JIMIA, O3HAKOMJICHHEIC C €¢ YCTPOWCTBOM,
TIPUHLIATIOM JEHCTBHSI K MEpaMH OE30ITacCHOCTH B COOTBETCTBHH € TpeOOBaHHUSAMH, ITPHBE-
JICHHBIMH B HACTOSIIIIEM pa3zerie.

2. ITpyu cMeHe BHOPOVBOIMPYIOLIMX MOJTyNIel Ha BUOPOCTEH/IE BBIKIIOUHTH [€HEPATOP
HHU3KOYAaCTOTHBIX CUTHAJIOB.

3. Tlepen BKIIOUEHHMEM TeHepaTopa YOSHUTHECS B HAICKHOCTH KPEIUICHUS CMEHHBIX
3JIEMEHTOB Ha BUOPOCTOJIE BUOPOCTEH IA.

Tloozomoeka eudpocmenoa K padome u NOPAOOK ee NPoGedeHUs

1. TToakmoumTh TeHepaTop K BUOPOCTEHITY M K CETH MEPEMEHHOTO TOKa B COOTBETCTBHH C
niacnioproM b2K4/1m I1C, Bubponatark JJH-4-M 1 k m3mepurero BIIIB-003-M2.
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3axpermTs Ha BHOpocTore Bropoarank JIH-4-M1 .

2. BTrounTS TEHEpaTop U 3a/1aTh YacTOTY CHrHaJIA (TIO 39IAHHFO TIPETIOIABATEIIs), TIO/Ia-
BAEMOT0 Ha BUOpOCTeH], ¢ iomMorTsio nprdopa BIIIB-003-M2 u Bubpomatamka JJH-4-M 1
M3MEPUTH JIOTAPH(PMIIECKIE YPOBHH BHOPOCKOPOCTH B K&KIOH M3 OKTABHBIX TIOJIOC Yac-
ToT, ycraroBneHHBIX ['OCT 1777-86 (16; 31,5; 63; 125; 250; 500; 1000 I'm) (pu 3T0M
aMIUTITYZa CHTHAIA C TeHepaTopa OJDKHA OBITh MAKCHMAJBHOM B KOKIOW OKTaBHOM
0JIOCE YacToT).

Brumanue! Tlpyn u3MepeHHH JOTapu(pMUYECKOTO YPOBHS BHOPOCKOPOCTH C
BuOponpeobpaszosarenem /IH-4-M1 k pesynbraTtam usmepenus npudasuth 46 1b.

PesynbTathl m3MepeHuii 3anecTd B Ta0. 8.4.

BeixomrounTs renepartop.

3. Jl1s1 m3yueHus BO3ICHCTBIS BUOPAIHH 3aKPEMTh BHOPO3AIUTHBINA MOJTY/Ib X BHOPO-
narunk JIH-4 Ha BUOpOCTOIIE BUOPOCTEH 1A M IIPOM3BECTH N3MEPEHHS aHATOTUYHO 11.2.

ITpoBecTn aHaNOrMYHBIE H3MEPEHHS CO BTOPHIM BHAOM BHOPO3ALIUTHOTO MOIY-
T

Habop BrOpo3anmTHBIX MOZyIIeit 11 OneHKH 3 EKTHBHOCTH PA3HYHBIX BUIOB BHO-
PO3aIIUTHI OTIPEEISETCS MIPENOoAaBaTEIIEM.

4. OueHuts 3PHEKTHBHOCTD BUOPO3AIIMTHI [T KKIOH OKTABHOM TIOJIOCHI YaCTOT IO
dbopmye:

3=ﬂ'100%:
\Y

rae V — norapuMudecKue 3HaYCHHS BUOPOCKOPOCTH 10 TIPAMEHEHHST BUOPO3aIIUThI; V; —
noraprdMIrdecKre 3Ha4YeHI BUOPOCKOPOCTH TOCTIE PUMEHEHNUS BUOPO3aIUTEL.
5. Tlocne BbIOMHEHHS J1AOOPATOPHOM PabOTBI OTKIIIOUMTH T'€HepaTtop M MpHOOp
BIIIB-003-M2.
Tabnuma 8.4
PesynbraThl n3MepeHnii u oreHka 3 GeKTHBHOCTH BUOPOU3OIISIIHN

Pabouee mecto Jlorapudmuyeckue ypoBHU BUOPOCKOPOCTH B OKTaB-
HBIX T10JIOCAX 4YacToT, 1b
16 31,5 63 125 250 500 | 1000

Be3 Bubpousonsiuum

1-ii BUOpOM30IIAIIMOHHOBII MOJTYITh
D exTHBHOCTS BUOPOU3OISILIUI
(1),%

2-1 BUOPOM3OIISIIMOHHBIA MOJYITh
D¢ heKTHBHOCTH BUOPOU3OISAIHH
(2),%

B BBIBOZIE K Tab0paTOpHOI paboTe AaTh OLEHKY 3(M(EKTUBHOCTH HCIIONB3Yye-
MBIX BHOPOHU3OJISAIIMOHHBIX MOIYJIeH M BUOPOU3OJIAIMH B IICIIOM.
Bonpocwt k nabopamopnoii pabome
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1. Haiire onpenenenue BuOpannu. [lepeancnnre OCHOBHBIE HCTOYHUKH BHO-
paLyy Ha IPOU3BOJICTBE.

2. Kakumu mapamerpaMu xapakrepusyercss BuOparmsa? Uto Takoe ypoBEeHb
BHOparm?

3. Kak xmaccudunupyercs Bubparms?

4. Kak BuOpauusi Bo3JeHCTBYeT Ha opraHu3M 4enoBeka? Kakue cHMITOMBI
BUOpoOone3Hu Brl 3HaeTe?

5. Kak ocymiecTBisieTcsi THTHEHHUECKOe HOPMUPOBaHUE BUOpauuu?

6. Ha3oBuTe OCHOBHBIE METO/IBI 3AIUTHI OT BUOPAIHH.

7. B 4em 3aKitodaeTcsi CynHOCTh BHOPOU3OIISIIMN?

8. Ilpu kaxkom oTHorieHUU f / f, BUOPOM3OIATOPEI yMEHbIIAIT BUOpa-

nuro?
9. Kak oCymIecTBISIIOT KOHTPOIh BHOpanuu Ha mpousBojacTBe? Oxapakrte-
pu3yiite pubop Al I3MEPEHHST BUOPAITHA.

[Ipunoxxenue
YerpoiictBo u npunnun padots BIIIB-003-M3
ITpubop u3MepUTeIHHBINH

KonctpykruBHO npubop msmepurensHeiii MIM2.002.000 BbITOIHEH B MpsIMO-
yroIsHOM Kopiryce. s yno0cTBa mepeHoca mpudop IMOMEIIeH B CYMKY.

Ha mumeByro maHens nmprubopa H3MEPHUTENEHOTO BBIBEJCHBI CICAYIOIINE OpTra-
HBI YIIPaBJICHHS, PETYIUPOBAHNS U MHIUKAIIH:

nepexmouatens” PO/l PABOTBI" ¢ nonoxenusimu:

«O» — I BKITIOYCHUS U3MEPUTEIIS;

«M-» — 7151 KOHTPOJIS COCTOSTHUS OaTapei;

«C » — IUTs BKIIFOUCHUS U3MEPHTEITS B PEXKUAM KaTHOPOBKH;

F, S, 10S — myis BKIIOUCHHS U3MEPHUTENS B PEKUM H3MEPEHHUS C MMOCTOSHHOM
Bpemenu "F" (ObicTpo)," S" (MeanenHo)," 10S" (10 c);

MTOKA3BIBAIOIINI IPUOODP — IJIST OTCUETA M3MEPSIEMOM BEUYMHBI (IPUYEM IPU
pabore ¢ BubGpomnpeoOpazoBarenem JJH-4-M1 pesynbTar uzmepeHus HEOOXOIUMO
YMHOXUTH Ha 10) 1 KOHTPOJIS HATIPSDKEHHS TUTaHUS;

nepexaroyarean "JJIT 1",dB; "JJIT2", dB u equHUYHbIE HHIUKATOPHI (MHIM-
katopsi) 20,30...130 dB;

310%0L1.... 10°mS?

0,03,0,1 10* mms-? MpeHa3HaYeHHbIC [T BEIOOpA Mpeena u3-
MEpEeHHUsT YPOBHS 3ByKa (3BYKOBOTO JIABIICHUS), BUOPOYCKOPEHHS U BHOPOCKOPOCTH
COOTBETCTBECHHO;
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nanukarop "TIPT" - mng WHAMKAIWH Teperpy3Kd W3MEpHTENFHOTO TpPaKTa;
KHOIIKa

a, "V" - m14 BKIIIOYEHIST I3MEPUTENS B PEKIM M3MEPEHIS BHOPOYCKOPEHHUS MITH
BHOPOCKOPOCTH;

nepekirouatens "OIIT", "Hz" ¢ momoxermsamu:1; 10 - ans sxmouenns ®BY 1;
10 T'm, orpaHNYMBAIOIINX YACTOTHBIA AHMAIa30H MpPU M3MEPEHHH BHOpPOYCKOpe-
HUsI, BAOPOCKOPOCTH;

"JIMH" - ans Brmouenust @HY 20 k11, orpaHMYMBAIONIET0 YaCTOTHBIN JAuana-
30H NIPH U3MEPEHUH YPOBHS 3BYKOBOTO JaBleHUs Mo xapakrepuctuke JINH;

"A","B", "C" -m1s1 BKIIIOUEHHST KOppeKTHpyronmx (Gistpos A, B, C;

"OKT", "1/3 OKT" - nst BKIFOUEHHUS] U3MEPHUTEIISI B PEKUM YAaCTOTHOTO aHaJIH-
3a B OKTABHBIX WM TPETHOKTABHBIX I10JIOCAX;

nepekiouarens "OJIT OKT", "1/3 OKT" ¢ mHOXuUTEneM «X1», «x2-10% s
BKJIFOUCHHS OJHOTO W3 OKTABHBIX WM TPETHOKTABHBIX (PHIBTPOB CO CPEIAHUMH
reomerpuueckuMu yactotamul I'o ...16 kI'u; u 2 I'a...16 k[’ cOOTBETCTBEHHO;

kaonka "10 KHZ", "4 KHZz" - ms sxmrouerns ®HY 10 x['o wnu 4 x['1, orpa-
HUYUBAIOIINX YaCTOTHBIA TUANa30H IPH M3MEPEHWH BUOPOYCKOpEHUs, BHOPO-
CKOPOCTH;

kHomka "CB", "IU®" - s u3MepeHnid B pexkume cBoOoaHOTo win auddy3HO-
T'O HOJIsT; THe3/a:

"50mV" - BBIX0[T ¢ KaIMOPOBOYHOTO TeHEPATOPA;

«—O» - s mopcoenuaenus npenycmurens BIIM-101.

Ha nipaBoii 60k0BO#1 cTeHKe MPHOOpa U3MEPHUTEIBHOTO PAa3MEIICHBI:

«O—» — BBIXOJl MEPEMEHHOTO HAMPSDKEHHS ISl MOAKIIIOYCHUS K TPHOOPY
HU3MEPUTEIEHOMY H3MEPHTEIBHBIX TN PETYJIUPYIOIIUX TPHOOPOB;

«L» — KopIyc u3MEpUTEIS.

Ha 3anmnHeii ctenke mprbopa M3MEpUTELHOTO pa3MeIleH OTCEK JJIs 6aTapeid.

Ucrounuk nuranus UM2.087.000 npennaznauen juist nuranus BIIIB-003-M3
OT CETH IepEMEHHOT0 ToKa HanpspkeHneM 220 B gactoTtoit 50 '

Iopsmox paboTs!

7.1. DkcruTyaTays H3MEPHUTENsl IPOU3BOAMTCS CHECIHAIUCTOM CO CPEIHUM
00pa3oBaHHEM.

7.2. Topsinok paGbOTHI IPU U3MEPEHUH YPOBHEH 3BYKa M 3BYKOBOTO JIABJICHHS
B auana3zoHne 4actot ot 2 1o 18000 I'n kancroneM.

7.2.1. KanubpoBka u3mepuTens.

KanubpoBky u3mMepuTess MpOBOIUTh KaXKABIH pa3 mepel HayaJioM U3MepeHHI
1 IEPUOAMYECKH, B TIPOIIECCE U3MEPEHUH, 0 YCMOTPEHUIO OTIEpaTopa.
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OKBHUBAJEHT KaIICIOJISI COeNUHUTH ¢ mpenycmmmTenem BIIM-101. TIpemycumu-
tenp BIIM-101 coemunauth ¢ THe3M0M «—©O» m3mepurens. ['Hezmo «50mVy u3-

MepuTes CoeMHNUTD ¢ kabenem VIM6.644.009 ¢ sKBHBaIEHTOM KaICIOJIS.
Hepexmouarems mmeputenst "POJ] PABOTHI" ycraHOBHTE B TONOXEHHE «CY,
npH 3TOM OyzeT cBeTUThCst nHauKatop 90 dB.
Pe3nctopoM «C» YCTAaHOBHUTH CTPENIKYy M3MEPHTENSI HA OTMETKY MIKAIbl «4,
+10 dB» B cooTBeTcTBUHE C Tabu. 8.5.

Tabanma 8.5
3HayeHHE YPOBHSI 4yBCTBUTEILHOCTH KaICroIs, 15 OrMeTKa 110 IIKae u3MepuTess, 1b
cB. MUHYC 24 110 MuHYC 24,25 2
cB. MuHyc 24,25 no munyc 24,75 25
cB. MuHyc 24,75 1o munyc 25,25 3
cB. MuHYyC 25,25 1o munyc 25,75 3,5
cB. MuHYyC 25,75 no munyc 26,25 4
CB. MUHYC 26,25 10 Munyc 26,75 45
cB. MuHYC 26,75 1o Munyc 27,25 5
cB. MuHyc 27,25 no munyc 27,75 55
cB. munyc 27,75 no munyc 28 6

Otcoenunuts oT npexycunutens BIIM-101 skBuBaneHT Kancronis U MoAcoe-
JIAHUTH KaIICIOJIb.

7.2.2. 3mepeHue ypoBHEW 3BYKOBOT'O JaBJIE€HHUS B JUala3OHE YacTOT OT 2
I'm mo 18 xI't ¢ wacToTHO# XapakTepuctukoit JIMH, B OKTaBHBIX U TPETHOKTAB-
HBIX mojocax 4acToT ot 2I' go 16kI 1.

Y CcTaHOBUTH MEPEKITIOYATETH U3MEPHUTEIS TTOJIO0KESHHUS

"POJ PABOTHI" - "F"; "IIJIT1", "dB"-80; "IJIT2", "dB" - 50; "®JIT", "Hz" -
"JIMH"; Bce KHOIIKH OT>KaThl.

IMpu aTom cBetutcs nuaukatop 130 dB.

[Ipu mpoBeneHWN W3MEPEHUI YPOBHS 3BYKOBOTO JABJICHHUS MPEIYCITUTENb
BIIM-101 ¢ xancronem cnenyeT 3adUKCHPOBATh Ha BBITSHYTOH pyKe B HaIpaBlie-
HUM U3JIyYaTessi 3ByKa (IIyMOBOTO OOBEKTa), HE JOIYCKas MPOM3BOJBHBIX TMepe-
MEIICHUH MPEeTyCHITHTEIS U €T0 COSTNHUTEIEHOTO KaOels.

[Ipu u3MepeHusX ypoBHS 3ByKa B MOMEIICHUSX HEOOXOAUMO, YTOOHI Mpey-
cunuteasr BIIM-101 ¢ kancroiieM Haxomwics He Ommxke 1,5 M or monta 1 1 M oT
HMCTOYHHWKA 3BYKa U CTEH.

J171st IOBBIIIEHUS] TOYHOCTH U3MepeHuit npenycunutens BIIM-101 ¢ karncionem
HEO0OXO0IMMO 3aKpEeNUTh C MMOMOIIBIO IITATHBA B TOUKE U3MepeHus. [IpumeHeHue
TaTHBa 0COOCHHO HEOOXOIUMO MPH U3MEPEHHSIX YPOBHS 3BYKOBOTO JaBIICHUS
Ha HU3KHUX YaCTOTaX.

Ecnu npu uzmepeHun cTpesika U3MepUTeNsl HaXOAUTCs B Havyalle LIKaJbl AeLu-
0emn, To crnexyet BBecTH ee B cekTop 0-10 mkanel menuben cHavaia mepekioda-
tenem "JIJIT1", "dB", 3atem "JIJIT2", "dB"no weobxomumoctu. Eciu nepuoau-
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yecku 3aropaercss uHaukatop IIPI', To cnemyer mepekmoduTh NEpPEeKI0oYaTenb
"IJIT1", "dB", 3arem “JIJIT2»,"dB" no HeoOX0AUMOCTH Ha (oJiee BHICOKUI ypo-
BEHb BIIPaBO, [10Ka He noracHet unaukarop I1PT.

ITpn n3mMepeHnsIX HU3KOYACTOTHBIX COCTABIIIFOIINX MOTYT BO3HUKHYTH (DIyK-
Tyanuu (KojeOaHWs) CTPENKH M3MEPHUTENs, TOT/Aa CIeAyeT NepEeBECTH MEePeKiio-
yatenb "POJI PABOTBI" u3 nonoxenus" F" B momoxxenue "S".

Jlis onpenieneHus pe3ysibTaTa U3MEPEHUs CIeAYeT CIOXKHUTh NOKa3aHUe, COOT-
BETCTBYIOIIIEE CBETAIEMYCSI HHANKATOPY, U MOKa3aHKE 10 IIKaje JeIHoert.

W3mepenue ypoBHel 3BYKOBOI'O JaBJIECHHS B OKTaBHBIX U TPETHOKTABHBIX I10-
JIOCaX YacTOT MPOBOJIUTCS MPH MOJIOXKeHuH nepekitodares "OJIT", "Hz", "OKT",
"1/3 OKT".

HeoOxomiMblii OKTABHBINA MM TPETHOKTABHBIA (IILTP BKIFOUACTCS MEPEKIIroYa-
tenem "®JIT", "OKT" i "1/3 OKT" u MHOXKHTenEM «X 1»...«x2-10%. Nzmepenne
MIPOBOAUTH IO METOJUKE I1. 7.2.2.

7.2.3. I3amepenne ypoBHEH 3ByKa 1o xapakrepuctukam A, B, C crmemyer mpo-
BOJUTH aHAJIOTUYHO II. 7.2.2, ycTaHaBIMBas niepekimodarens mmeputens OJIT, Hz B
nojoxxenns "A", "B", "C".

7.24. Tlpn mMepeHHN YpOBHEH 3ByKa (3BYKOBOTO [IABIICHWS) B YCIOBHSIX BETpa,
CKOPOCTB KOTOPOTo paBHa mimn Gomsire 1 M ¢, crenyer ncrons3oBats skpan 1T 11.
Hanets 5kpaH Ha Karcrolb 1 I3MEpPUTh YPOBEHB 3BYKA (3BYKOBOTO IABJICHHS) TIO BBIIIIC-
H3II0KeHHON MeToauke (1.i.7.2.2, 7.2.3).

7.2.5. [Ipu u3MepeHnn ypoBHS 3ByKa (3BYKOBOT'O JaBjeHus) B U py3HOM nose
(Manble MPOM3BOJCTBEHHBIE IMOMELIEHHsSI C OOJBLUINM KOJWYECTBOM OTPAaXKAIOLIMX
nosepxHocreil) kaonky "CB", "AMN®" HaxaTb.

7.3. Ilopsimok paboTHI IPH U3MEPEHNH BHOPOYCKOPEHHS U BUOPOCKOPOCTH

7.3.1. KanubpoBKa H3MepHUTEIIS.

KanmnbpoBky HE0OXOIMMO MPOM3BOANTH KaXKIBIH pa3 Iepej HadyalioM H3Me-
peHuii, a TakkKe NMepHOANYECKH (110 YCMOTPEHHIO OIlepaTopa) B IpoIecce u3Me-
peHuil.

Bri6paTh HeoOXoaNMBIH BHOpONpeoOpa3oBarelb, B 3aBUCHMOCTH OT U3Mepsie-
MOTO ypOBHS BHOpalMy M YacTOTHOTO JWala3oHa, 1Mo Tadi. 2.13 u ycTaHOBHUTH
€ro Ha HCCIIelyeMOM OOBEKTEe B COOTBETCTBHH C ITacCIIOPTOM BHOpoIpeoOpa3oBa-
Te.

[ToncoennHNTE 3KBUBAJICHT BUOponpeoOpa3oBares K npexycuiurento BIIM-
101, KOTOPBIN MOACOEANHUTH K THe3Ay «-©O» m3mepurerns. ['Hesmo «50mV» u3-
MepuTens coeuHuTh kabenem M 6.644.009 ¢ skBuBanieHTOM BHOpompeoOpa3o-
BaTelIs.

ITepexmrouarens m3mepurens "POJl PABOTHI" ycTaHoBUTH B TMOJNOXKECHHE
«O».
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Pe3ucrtopoM «C» yCTaHOBUTH CTPENKY MU3MEpHTENsl Ha OTMETKY mikaibl 0-1,
yKa3aHHYIO B Ta0JI. 8.6, yUUTHIBAIOILYIO ICHCTBUTENLHOE 3HAUCHNE KO3 DHIEHTA
mpeoOpazoBaHKs BUOpOTIpeoOpa3oBarelisl, ykazaHHOEe B €r0 MacIopTe.

Ta6mnuma 8.6
JeiicTBuTeNnpHOE 3HAUCHHE KOI(DPUIMEHTOB PeoOpa3oBaHms YpcioBast OTMETKA
BHGpoNpeodpasoBateneii, MB- ¢ M U3MEpUTENS IPU
JIH-3-M1 JIH-4-M1 KaJUOpOBKeE

Oranoy,4 ot 0,9 10 0,94 0,54

¢B. 9,4 10 9,8 ¢B. 0,94 10 0,98 0,52

cB. 9,8 10 10,2 cB. 0,98 o0 1,02 0,50

¢B. 10,2 10 10,6 ¢B. 1,02 10 1,06 * 0,48

cB. 10,6 o 11 ¢cB. 1,06 no 1,1 0,46

OtcoenuanTh Kabems IM6.644.009 u k SKBHBaJICHTY BHOpOIpeoOpa3oBaTelis
TOJICOCIMHUTH BRIOPAHHBIH BUOPOTIPeOOpa3oBaTesib.

7.3.2. U3mepenue Bubpoyckopenus. [lepexiodareny u3MepuTes yCTaHOBUTh
B TIOJIOKCHUSL:

JUIT1, dB - 80;

JUIT2, dB - 50.

B 3aBucumocTH OT 4acTOTHOro Jnuamna3zoHa usmepeHus nepexiroudarens OJIT,
Hz ycranoBuTh B onoxkenue «1» wu «10x»; Haxats win oTxath kaonky 10 kHz, 4
kHz. Tepexmouatens PO/l PABOTHI ycranoButh B mosiokenus: F win S, winu
10S.

[MpousBecTn M3MepeHUs], M3MEHSS IIPH HEOOXOJMMOCTH IOJOXKEHHS Iepe-
ximrouateneit JIJIT1, dB; IJIT2, dB B cooTBeTcTBHM C 1. 7.2.2.

IIpousBecTu 0TCUET NOKA3aHUI U3MEPUTEILSL B rrvs'™2,

IIpu pabote ¢ Bubpompeobpasosarenem JIH-4-M1 noxa3aHue HE0OX0AUMO
YMHOXHUTH Ha 10.

7.3.3. N3mepeHne BUOPOYCKOPEHHUSI B OKTABHBIX WJIM TPETHOKTABHBIX MOJI0CAX
4acToT.

BrutounTs HEOOXOTUMBIN OKTaBHBIN MM TPETHOKTABHBIN (PUIBTP MHOXHUTE-
nem «x1»...«x2-10%» nepexmouarenem ®JIT OKT wm 1/3 OKT, nepexoua-
tests DJIT, Hz ycranoButs B nonoxxenne OKT wmm 1/3 OKT.

[ToBTOPHTH OMEpaIM B COOTBETCTBUH C I1. 7.3.2, MPOMU3BEIsL OTCUET MOKa3a-
Hui m3MepuTens B Mm-S,

7.4. I3mMepeHne BHOPOCKOPOCTH

7.4.1. HaxxaTp KHONIKY a, V ¥ NOBTOPHUTH OIEPAIMH 110 M. 7.3.2, OTCUUTHIBAs
nokasaums B Mm-S,

7.5. V3mepenne norapudMUIecKiux ypoBHEH BUOPOYCKOPEHHUsI HITM BUOPOCKOPO-
CTH B Jlennbdenax
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7.5.1. [Ina ompeneneHusi pe3yabTaTa U3MEPEHHS JOTAPUPMUIECKUX YpPOBHEU
BHOPOYCKOPEHHS WIH BUOPOCKOPOCTH B JeIHOeNax ciaeIyeT CIOXKHUTh IOKa3aHue,
COOTBETCTBYIOIIEE CBETAIIEMYCsS WHIUKATOPY B JenuOenax, M IOKa3aHHE IO
IKaJe Teruoenn MoKa3bpIBaIoIIero mpruoopa.

3aTeM K pe3ysibTaTaM M3MEpPEHUs MPUOABUTh WM OTHATH CIEAYIOIINE 3Haue-
HUSL:

1) npu u3MepeHuH Jorapu(pMHYECKOr0 YpOBHSI BHOPOYCKOpEHHUSI C BHOpO-
npeodpazosatenem J|H-4-M1 npubasute 10,5 nb, a ¢ BuOponpeoOpaszoBarenem
JIH-3-M1 otasts 9,5 nb;

2) mpu U3MEPEHHH JIOTapU(PMHUYECKOTO YPOBHS BUOPOCKOPOCTH C BUOpOMpe-
obpazosarenem /IH-4-M1 npubaButs 46 b, a ¢ BuOponpeodpazosarenem JJH-3-
I npubasuts 26 1b.

Ipumeuanue. Ilokazanus usmepumens 102apupmMu4ecKux yposHeu 6ubpoy-
CKOpeHUsi U BUOPOCKOPOCMU 8 0eyubenax Gblpadcaiomcs OMHOCUMENbHO UCX0O0-
HbIX 3HAYEHUI.

ag = 3 10 w/c? — ona eubpoycrkopenus;

Vo = 510 w/c — ons subpockopocmu.
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JlaGopaTopnas paGora Ne9
3ammTa OT CBepXBBICOKOYACTOTHOIO H3JIyYeHHs

Llenv pabomul: 03HAKOMIIEHUE C XapaKTEPUCTHKAMH JIEKTPOMATHUTHOTO HM3-
JMy4eHHsI, HOPMATUBHBIMH TPEOOBAaHMSIMH K DIIEKTPOMATHUTHOMY H3JIY4ICHHIO,
MIpOBeIcHUEe M3MEpPEHHH 3eKkTpoMarauTHoro m3mydeHns CBY nnamasona B 3a-
BHUCUMOCTH OT PACCTOSIHUS JIO MCTOYHHKA, M OLCHKA 3(P(HCKTUBHOCTH 3aIUTHI OT
CBUY u3ny4eHust ¢ MOMOILIBIO PA3IUYHBIX SKPAHOB.

Obwue ceedenuist

OnekTpomarautHbie o (OMII) reHepUpyrOTCS TOKAMH, H3MCHSFOITUMHUCS
BO BpeMeHH. CIeKTp 3IeKTpoMarHuTHEIX (OM) koneOaHuil HAXOAUTCS B IUPO-
KHX Tpenenax mo mmuHe BoiaHb! A: oT 1000 kM mo 0,001 MM U MeHee, a 1o Jac-
TOTE f OT 3.10? bi o) 3.10% I'u, BKITIO9Ast paiiOBONHBL, ONTHYCCKUE U HOHU3HPYIO-
ue u3nydeHus. B HacTosiee BpeMs: HanboJiee MUPOKOe MPUMEHEHUE B pa3jinyd-
HBIX OTpaciisfX HaXxoAuT DM 3Heprus HEMOHU3UPYIOUIEH YacTh CrieKTpa. DTO Ka-
caeTcs, mpexe Bcero, OM moueit pagrodactor. OHH MOIPa3ACISIOTCS M0 IITHHE
BOJIHBI Ha psiJ| Juana3oHos (tadm. 9.1).

Tabnuya 9. 1
Haspanue nuanazona| Jlnuna Junarmazon Yacrora ITo MexxyHaposHOMY peria-
BOJIHBI 9acToT MEHTY
Hassanue quanasona | Homep
Jmunnbie BonHbl (JIB)|10 - 1 km | Beicokue or3 Huskue (HY) 5
yactotsl (BY) |mo 300 x['x
Cpemrne BomHb! (CB) |1 km-100 M [ To xe or 0,3 Cpennue (CY) 6
10 3 MI'g
Koporkne Bomus! (KB)[100-10 M | To xe or3 Beicokue (BY) 7
10 30 MI'g
YIIbTpakopoTKHe 10-1m Bricokue or 30 OueHb BEICOKHE 8
BosHbl (YKB) yactoTel (YBY)[ 1o 300 MI'n (OBY)
MukpoBoIHBIL:
neruMmerpoBsie (1M); 1 M - 10 em [ Ceepxsoicokue|oT 0.3 1o 3 [T [Yasrpassicokue (YBY
canTumeTpoBbie (cm); (10 — 1 cm  [gacToTsr or3 1030 ITu [Ceepxssicokue (CBY) |9
MUJUTUMETPOBBIE 1 cm-1 MM |(CBY) ot 30 1o 300 [T [Kpaitresicokue (KBU) 10
()

OM mnone CKJIAABbIBACTCS M3 BJICKTPUYCCKOI'O I10JIA, O6YCJ'IOBJ'I€HHOFO Harpd-

KEHHEM Ha TOKOBEIYIIMX YacCTSX OSJIEKTPOYCTAaHOBOK, M MAarHUTHOTO, BO3HH-
KaloOIlIETro IIPH IIPOXOXKISHUN TOKa 1o 3TUM yactsiM. Bomasr OMII pacnpoctpa-
HSIOTCS! HA OOJIBIIINE PACCTOSHUSL.

B npomsbinuierHOCTH NcTOYHMKaMU DMII — SIBISIOTCS SJIEKTPUYECKHE ycTa-
HOBKH, pabOTAIONIMe HA ITEPEMEHHOM Toke uacTotoit ot 10 10 10° T, mpuGopsr
ABTOMATHKH, dJIEKTPHUECKHUE YCTAHOBKH C MPOMBINUICHHOW "acTtoToi 50-60 I,
YCTAaHOBKM BBICOKOYACTOTHOTO HarpeBa (Cyllka JpeBECHHbI, CKICUBAHUE U Ha-
rpeB miactMacc u ap.). B coorBerctBum ¢ 'OCT 12.1.006-84 3HaueHus peaeiib-
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HO-gonmycTuMoi HanpsbkeHHocTH DMII pagmogacror B quamazone 0,06-300 MI'g
Ha paboYnX MecCTax MpHUBeIeHHI B Ta0I. 9.2.

Tabma 9. 2
Cocrapmstomtast OMIT, o kotopoii orenuBaercs  |IIpenensHo fomycriMas HanpspkeHHocts OMIT B
€ro BO3JICHCTBHUE U IMana3oH yactot, MI'Ig TedyeHue pabotero JHs
DIeKTpUUECcKas COCTABIIAIOMIA:
0,006 -3 50 B/m
3-30 20 B/m
30-50 10 B/m
50 —300 0,5 B/m
MarHuTHas COCTaBIISIONIAs:
0,006 - 1,5 5,0 A/m
30-50 0,3 A/m

IIpenensHOnOMycTUMBIE YpoBHU (ITY) MmO 3meKTpUUecKoil COCTaBISIONICH,
HE TOJDKHBI mpeBbImaTh 200 B/M, a o MarHuTHO#M cocTtapistomniei — 5 A/m. DMIT
XapaKTepU3yeTCs COBOKYITHOCTBIO IEPEMEHHBIX 3JCKTPUYECKUX W MarHUTHBIX
cocTaBisomMX. Pa3nnyHble TUana3oHbl paglioBoJIH 00beauHsIeT oomas ¢usnye-
CKasl TIPUPOJIa, HO OHH CYIIECTBEHHO Pa3NIMUalOTCs IO 3aKIFOUYCHHOW B HUX JHEP-
THH, XapaKTepy PactpoCTpaHEHHs, TIOTIIONICHHS, OTPAXKECHHS, a B CJICACTBHE 3TOTO -
TI0 ICHCTBUIO HA CPENy, B T.9. U Ha YelloBeKa. UeM Kopode JTHHA BOJHEI U OOJIbIIe
gacToTa KOoJIeOaHWH, TeM OOJbIIe SHEPTHH HeceT B cebe KBaHT DM HU3IydeHHS.
Cas13p MeX 1y oHeprueit Y u yactoToi f konebaHuii onpenensercs Kak:

Y=h-f
WJIN, IOCKOJIbKY JUIMHA BOJIHBI A M 4acToTa CBsI3aHbl COOTHOLIEHUEM f = ¢/A:
Y=h-c/A
TZIe: ¢ — CKOPOCTh PacIpOCTPAHEHUS JCKTPOMAarHUTHBIX BOJH B BO3IyXe (C =
3-10% m/c),
h - nocrosinnas Inanka, paBHas 6,6-10* Br/cm?.

OMII BokpyT JTFOO0OT0 MCTOYHHMKA W3IYYCHHUS Pa3[eIBIIOT HA 3 30HBL OJIIK-
HIOIO — 30HY WHAYKIUH, TPOMEKYTOUHYIO - 30HY HHTEp()EPEHINN U TaTBHIOK -
BOJIHOBYIO 30HY. Ecim reoMeTprudeckre pa3Mepsl HCTOYHUKA U3TYYCHUS MCHBIIIE
JUIMHBI BOJHBI .M3JIy4eHUs / (T.e. HICTOYHHK MOXKHO paccMaTpHBaTh KaK TOYEU-
HBII), TPaHUIIBI 30H ONPENIENSIOTCS CIEIYIOUIMMH PACCTOSHUSIMH R:

e OmmxHss 30Ha (MHAYKOMKH) R < 27

*  TIPOMEXyTOYHas 30Ha (MHTEp(hEpEeHINN) A2 <R< 274

*  JanmbHss 30HA (BOJNHOBAS) R>271

Paboraromue ¢ ucrounukamu uznydenus HU, CU u, B U3BECTHOH CTENCHH,
BY u OBY nuana3oHOB HaXxOATCS B 30HE WHAYKIMH. [IpH dKCIUTyaTaluy reHe-
patopoB CBY n KBY nuama3oHOB pabOTaroOmIMe YacTO HAXOAATCS B BOJHOBOH
30HE.
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B BOJIHOBOH 30HE MHTEHCHBHOCTD IIOJI OLIEHUBAETCS BEIMYMHON TNIOTHOCTH
moroka dHeprun (III13), T.e. KOTMYECTBOM SHEPIHH, MANAONICH HAa CIUHHILY
IUIOMA/M OBepXHOCTH. B 310M cinyuae ITITD Beipaxkaercs B Bm/u? wm mpomns-
BOJHBIX €IAHUIIAX: MBm/CMZ, mxBm/cy. DMII o Mepe yIaJeHUs] OT UCTOYHHKA
n3IydeHus ObIcTpo 3atyxaer. OM BonHb auanazona YBY, CBY u KBY (Mukpo-
BOJTHBI), UCTIONIB3YIOTCSA B PAAHNOJIOKAINI, PAANOACTPOHOMHH, PATHOCIEKTPOCKO-
1M, reone3u, nedexrockonnu, puznorepanuu. Muorna SMII YBY nnanazona
MIPUMEHSIOTCS, JUIS BYJIKaHWU3AIMU PE3UHBI, TEPMUYECKOH OOpPabOTKH MHUILEBBIX
MPOIYKTOB CTEPHIM3ALMY, MaCTePWIN3ALUM, BTOPUYHOTO Pa3orpeBa MHUILEBBIX Ipo-
nykroB. CBY-armapats! HCIOMB3YIOTCS TSI MUKPOBOJIHOBOM TEpariviL.

Hawnboree onacHbM st yenoeka sieistorcst OIMIT BRICOKOH 1 CBEPXBBICOKOH 4acToT.
Kpurepun oneHku cTeneH! Bo3aeHcTBYS Ha dernoBeka DMIT MoXeT CITy>KUTh KOHYECTBO
MEKTPOMArHATHON SHEPIHH, TIOTTIOMASMOM MM TIPH MPEOBIBAHUH B 3JICKTPHUECKOM T10-
ne. BemmumHa mornomaeMoi 4enoBeKOM SHEpPIHH 3aBHCUT OT KBaapara CHJIbI TOKa,
TIPOTEKAIOIIIETO YePe3 €T0 TeJ0, BPEMEHH IPEObIBAHNS B IIEKTPUUYECKOM TI0JIE ¥ IIPOBO-
JMMOCTH TKaHEH JesloBeKa.

Mo 3axoHaM (pU3NKM M3MEHEHUS B BEIIECTBE MOXKET BBI3BATH TOJIBKO Ta YacTh
SHEPTHM H3IYYCHHs, KOTOpas IMOIVIOMIACTCS 3TUM BEIIECTBOM, a OTPAKCHHAS WIIH
MPOXOJIAIIAas Yepe3 HEero 3HEeprus ICHCTBHUS HE OKasbIBaeT. DJIEKTPOMAarHUTHBIC
BOJTHBI JIMIIb YACTUYHO ITOTJIOMIAFOTCS TKAHSIMH OMOJIOTMYECKOr0 OOBEKTa, 03TOMY OHO-
sorraeckuii ekt 3aBucut ot Guznueckux napamerpo DMII paanoyacToTHOrO
JMana3oHa: JUIMHBI BOJHBI (4aCTOTHI KoseOaHHi), THTCHCUBHOCTH M PEXHMa H3ITy-
4yeHHs (HEHpepbIBHBIN, NPEpBIBUCTHIN, HMITYJIECHO-MOIYIMPOBAHHBIN), MPOIOIDKHU-
TEJBHOCTH XapakTepa O0JTydeHHsI OpraHn3Ma, a Takke OT IUIOMaIu 00y4aeMoil mo-
BEPXHOCTH 1 aHATOMUYECKOTO CTPOCHHUS OpraHa WM TKaHW.

CreneHp NOTJIOMEHHS YHEPTHX TKaHSIMH 3aBUCHUT OT UX CIIOCOOHOCTH K €€ OT-
PaKCHUIO HA TPaHMIE pa3JieNa, ONpPEeAeIsIeMOil colepKaHNeM BOJbI B TKaHAX H
JIpYrUMH UX ocoOeHHocTsIMH. KoneGaHMs JOMONHHUTENBHBIX MOJICKYT BOABI U
WOHOB, COZIEPXKAIINXCS B TKAHAX, HPUBOIAT K MPEOOPa30BaHUIO AIIEKTPOMATHHT-
HOW SHEpPIrWH BHEIIHETO IONS B TEIUIOBYIO, YTO COINPOBOKIAETCS IOBBIIICHHEM
TEMIIEpaTyphl TeJa WM JIOKAJIbHBIM M30MpaTelIbHBIM HarpeBOM TKaHel, OpraHoB,
KJIETOK, OCOOEHHO € IIOXOH TepMOpPETyIsIuel (XpycTaluK Iia3a, CTEeKJIOBUIHOE
TeJ0, CEMEHHUKH U 1Ip.). TeruoBoit 3G eKT, 3aBUCUT OT MHTEHCUBHOCTH 00ITyye-
Hust. [loporoBsie HHTEHCUBHOCTH TEIUIOBOTO jeiicTBust OMII Ha opraHusM XKHUBOT-
HOT'O COCTaBJISIFOT IS Iuana3oHa cpeanux 4actot — 8000 B/m, Bbicokux — 2250
B/m, ouens Beicokux — 150 B/u, meruMerpoBsIx — 40 MBm/CMZ, CaHTUMETPOBBIX
- 10 MBm/CMZ, MUJUIUMETPOBBIX — 7 MBm/em?.

OMII ¢ MeHbIIeH MHTEHCHBHOCTHIO HE 00JaJaeT TEPMHUYECKUM, JIEHCTBUEM
Ha OpraHW3M, HO BBI3BIBAET CJIa0OBBIpaKeHHbIE A(P(EKTh aHAIOTMYHOM Harpas-
JICHHOCTH, YTO COTJIACHO PSAY TEOPHH CUUTACTCS CIICIM(DUUECKUM HETEIIOBBIM
JeHCTBHEM, T.€. IepexogoM DM sHepruu, B 00beKTe B KaKyr0-TO (OpMy HeTel-
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noBoit sHeprun. Hapymierne ropMoHanpHOTO paBHOBecus npu Hammann CBY-
(oHa Ha TPOM3BOACTBE CIEAYeT PACCMATPHUBATh KaK IPOTHBOIMOKA3AHUS IS
PO ECCHOHATBHON AEATENbHOCTH, CBS3aHHOH C HEPBHOW HAIMPSKEHHOCTHIO
TPYZAa U YaCTBIMH CTPECCOBBIMH CHTYaIHsIMHU.

TToCTOSHHBIC H3MEHEHHS B KpOBH Habroxaorcst ipu 111D Beime / mBm/cy®,
OT0 (a30BbIc M3MEHEHHUS JEHKOIINTOB, SPUTPOLUTOB M reMorioduHa. [Topaxe-
HHE TJIa3 B BUJE IOMYTHEHUs XpyCTalllKa (KaTapakThl) — HOCIEICTBUS BO3JCHUCT-
Busi OMII B ycnoBusix npousBoacta. [Ipn Bo3AeHCTBHN MIJIMMETPOBBIX BOJIH
W3MEHEHHs] HaCTYIAlOT HEMEJUIEHHO, HO OBICTPO MpOXoAsT. B To ke Bpems mpu
4yacToTax OKoyio 35 /7% BO3HUKAIOT YCTOWYMBBIC W3MEHEHHMS, SIBIISIOIINECS pe-
3yJIbTATOM MOBPEKACHUS AIIUTEIHS POTOBUIIBI.

Knunanueckue HucciaeaoBaHuA HIOﬂeﬁ, MOABEPTHINXCSA TMPOU3BOACTBEHHOMY
BozzaeiicTBuio CBY-o0mydeHns pu ero MHTEHCUBHOCTH HInke [0 MBm/CMZ, o-
Ka3aJil OTCYTCTBUE KaKUX-THOO MPOSIBICHIA KaTapaKThHL.

Bo3znelicteue OMII ¢ ypoBHAMHU, NPEBBILIAIOIIMMHU TOIYCTUMBIE, IPUBOAUT K
M3MEHEHHsIM (PYHKIIMOHAIEHOTO COCTOSHUS CEpACYHO-COCYIUCTON M LEHTpalb-
HOW HEpBHOH CHCTeM, HAapyIICHHI0O OOMEHHBIX, IMpoleccoB. [Ipu Bo3melcTBUU
3HAYUTENBHBIX HHTeHcHBHOCTEH CBY mons MoeT BO3HHKATh OoJiee WM MEHee
BBIpa)KEHHOE MOMYTHEHHME XpYCTaJMKa IJa3za (katapaktel). Hepenko oTmeuaror
W3MEHEHHS ¥ B COCTaBE KPOBH.

B cootBeTCTBIM € CaHUTApHBIMU HOPMaMH U MPABIJIAMH TPU PaboTe ¢ UCTOUHHKAMH
OMIT CBY yactoT mpenenbHO J0ImycThMble MHTeHCHBHOCTH DOMII Ha paboumx Mectax
npuBe/eHbI B Ta01. 9.3.

Tabnuya 9.3
B mmanazone CBY (300 MI'm — 300 I'T'm) IIpenenbHO KOMTyCTUMast HHTEHCUBHOCTD
1. [lns paboTaronyx npu o0Iy4eHUH B TEUECHHE!
1) Bcero pabouero mus 10 mxBm/cm?
2) He Gonee 2 4 3a pabounii 1eHb 100 sxBm/cy®
3) ue 6onee 15-20 mun 3a pabounii 1eHb 1000 mxBm/cv®
2. J1yist uLL, He CBA3aHHBIX MPOGECCHOHANBHO, U IS
HaceleHHs 1 mxBm/cm?

3amurHble Mepbl OT AercTBrs DMII cBoITCS, B OCHOBHOM, K. IPUMEHEHHUIO 3allIUT-
HOTO 3KpaHUpOBAHMS, UCTAHLOHHOTO YIPABJIEHHs YCTpOHCTBaMH, H3TydarommMu DM
BOJIHBI, IPUMEHEHHUIO CPEZICTB MHNBHTYaIbHOM 3aIUTHI. 3allTHBIE SKPaHbI JEIISTCS Ha:

1)  orpakarolye HTyYEHHE;

2)  TOIIIOIIAOIIHE M3TyYCHHE.

K mepBomy THILy OTHOCATCS CIUIOUTHBIE METAITIMYECKUE SKPAHbI, SKPaHbI U3
METAJUTMYECKON CETKH, U3 METAUTM3UPOBAHHOM TKaHH. Ko BTOpOMY THITY OTHOCSITCSI 9Kpa-
HBI paMOTIONIOIIAOIX MaTepraiios. K cpenctBam MHAMBUIyabHOM 3amuTsl (CH3)
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OTHOCSTCS: CIIELIOAEKA, BBIIONMHEHHAS M3 METAJUIM3UPOBAHHON TKAHW: 3aIlUTHBIC Xasa-
Tbl, (hapTyKH, HAKWAKY C KaITFOIIOHOM, TIEPYaTKH, IIUTKH, & TAKXKE 3all[UTHBIC OYKH,
(TPH MHTEHCHBHOCTH Bbillie 1 MBm/cy’), CTeKIa KOTOPBIX TIOKPHITHI CJIOEM TOJTYTIPO-
BOJTHUKOBOW OKVICH 0JIOBA, WM CETYAThIE OUKU B BUJIE TIOJTyMACOK U3 MEJJHOM WX JIaTyH-
HOM CETKH.
Onucanue 1a60pamopHo2o cmerod.

BHemHuii BUJ cTeH1a npeacTasieH Ha puc. 9.1.

CreHj1 peICTaBiseT CO00M CTOJ, BHITIOJHEHHBIN B BHJIE CBAPHOTO KapKaca co CTO-
JemHULEeH 1, o KOTOpoi pa3MeInaroTcs CMEHHBIE SKPaHBbI 2, UCTIONb3YeMbIe JUIs
H3y4deHUs! SKpaHUPYIOIMX CBOWMCTB pa3iuuHbIX MaTepuaoB. Ha cronenmure 1 pazme-
mieHsl CBY neus 3 (MCTOYHUK U3Ty4eHUs) U KOOPJUHATHOE YCTPOUCTBO 4.

KoopmunatHoe yctpoiicTo 4 peructpupyer nepemerienue aararka 5 CBY mosns mo
ocsM «X», «Y». KoopnuHara «Z» onpezensiercs 0 IIKajie, HAHECEHHON Ha M3Me-
PUTENBHYIO CTOHKY 6, IO KOTOPOH JAAaTYMK 5 MOKET CBOOOIHO IepeMeIaThCs. JTO
JlaeT BO3MOXKHOCTB HcclienioBath pactipenenieirie CBU m3imydeHus B MPOCTPaHCTBE €O
cropoHsl nepenreil manenm CBY neun (35meMeHTHl HanboJiee HHTEHCHBHOTO H3ITY-
YEHHUS).

JlaTavk 5 BBITOJIHEH B BUJE TOJIyBOJIHOBOTO BHOPATOPa, PACCINTAHHOTO HA YacTOTy
2,45 T'T11 1 COCTOSIIETO U3 THAJICKTPHYIECKOTO Kopityca, BuopaTopos 1 CBU muona.

KoopanHaTHOE yCcTpoicTBO 4 BBHIIOIHEHO B BHJE IUIAHIIETa, HA KOTOPHI Ha-
HECeHa KOOpAMHATHAsA ceTKa. [IIaHIeT NpuKIeeH HEMOCPEACTBEHHO K CTOJICIIHH-
ne 1. Croiika 6 M3roToBieHa U3 JUAIEKTPHYECKOTO0 MaTeprana (OpraHuuecKoro CTek-
J1a), 9TOOBI HCKITFOYHTh UCKaxkeHue pactipenesenns CBY mosst.

B xauectBe Harpy3ku B CBY mneun ucnosib3yeTcs OrHEYNOPHBIA IIaMOTHBIH
KUPIHY, YCTaHABIMBAEMBIH Ha HEMOJBIKHYIO TIOJCTAaBKY, B KauyeCTBE KOTOPOH Hc-
TIOJTB3YeTCST HENITyOOKast (hastHCOBasI Tapesika, 00eCIeUHBAlOIas CTAOMILHOCTD H3Mepsic-
MOTO CHTHAJIA.

i7w42 3 i
= = LT

Puc. 9.1. maGoparopHs1ii crenn st imMeperrst CBY iydennst
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Curnai ¢ gaT4rka 5 MocTymaeT Ha MyJIBTHMETp 7, pa3MeIIeHHBIN Ha CBOOOJHOM
YaCTH CTOJICIIHUIIHI | (3a TIpeeiaMy KOOpIMHATHOMN CETKH ).

Ha cronemnune 1 mMeroTes THe3/1a Tl YCTaHOBKY CMEHHBIX 3alIUTHBIX 3Kpa-
HOB 2, BEITIOJTHEHHBIX U3 CIEAYIONINX MaTEPHAIOB!

CETKa 13 OITMHKOBAHHOM CTaTH ¢ sueiikamu 50 MM,

CETKa U3 OITMHKOBAHHOM CTAIM C sruetikaMu 10 mm;

JIUCT AJTFOMUHUEBBIN;

TIOJICTHPOIT,

pe3uHa.

Tpebosanus 6ezonacHocmu npu bINOJIHEHUU 1AOOPAMOPHOU pabombl

K pabore mormyckaroTcs CTyIeHTHI, 03HAKOMJICHHBIC, C YCTPOICTBOM J1abopa-
TOPHOTO CTEHJIA, PUHIIUIIOM NEHCTBUSA U MepaMH 0e30IacHOCTH HPHU MPOBEe-
HUM 71a00paTOPHOH PabOTHI.

3anpewaemces:

1. PaGoTats ¢ oTKpHITOH MBepIieir CBY meun;

2. CaMOCTOATENBFHO PETyIUpOBATh WIH PEMOHTHPOBATH IBEpPh, ITaHEINb,
yIpaBJICHUs, BBIKIIOYATEIH CUCTEMbI OJIOKMPOBKH WM KaKHe-JIHOO JPYrHe dac-
TU TIe4d. PEMOHT MPOU3BOAUTHCS TOJIBKO CIICIIUATUCTAMHU.

CBUY mneus pomxHa ObITh 3a3emicHa. CBU meyb BKIOYAETCA HA IOJHYIO
MOILIHOCTh HE OoJiee YeM Ha 5 MHH., NPOJOKUTEIBHOCTD MEPEPHIBOB MEXKIY
paboynMu IMKJIaMU JIOJDKHA COCTaBIsATh He MeHee 30 c.

He momyckaercs BkitoueHHe U padota meun 0e3 Harpy3ku. PekomeHayercs B
IepephIBaX MEXIy PabOYNMH IUKIAMH OCTABIIThH B Ie4H kKuprnud. [Ipu cirydaii-
HOM BKJTFOUCHHUH II€YH, KAUPITUY OYAET BHITOIHATE POJIb HATPY3KH.

THopsoox npogedenus rabopamophoii pabomul

1. O3HaKOMUTBCS ¢ MEpaMu 10 TEXHHUKE 0€30MacHOCTH NPH IIPOBEICHUH Ja-
OopaTopHO# pabOoThl M CTPOTO BHIMOJIHATH HX.

2. Iloaxsmtounts CBY neds Kk ceTH NepeMEeHHOro TOKa.

3. B nmeus Ha noACTaBKY (TIepeBepHyTasi Tapeika) MOJI0KHUTh KUPIIHY.

4. YCTaHOBUTH PEXHUM pabOThI IIEYH.

5. Pasmectuth natumk Ha orMeTke 0 Mo ocu X KOOPAMHATHOU cuUcTeMbl. [le-
peMeniasi JaT4YUK 10 ocu Y KOOPAMHATHOW CUCTEMBI B OCH Z (IO CTOMWKE), ompe-
JICTIUTh 30HBI HanOoJee UHTEHCUBHOTO M3JyYEHUs M C MOMOIIBIO MYJIBTUMETPA
3a()MKCUpOBaTh MX YHUCICHHBbIE 3HaueHMs. [lepemenias CTOHMKY ¢ JaTYMKOM II0
KoopauHaTe X (yIasis ero oT Ie4H 10 NpenesibHoi oTMeTku 50 cM) CHATDH MOKa-
3aHUS MYJIBTUMETpa AUCKpeTHO ¢ maroM 50 mMM. J[aHHBIE 3aMEpPOB 3aHECTH B
tabn.4. Ilocrpouts rpaduk pacnpeneseHus WHTEHCUBHOCTH W3JIyYEHHs B IIPO-
CTPaHCTBE Nepe] NEUbIO.
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6. Pasmectuts matumk Ha otrMmerke 0 mo ocu X. 3adukcHpoBaTh MOKAa3aHUSA
MynsTEMeTpa. [loodepenHo ycTaHAaBIMBATH 3AIUTHBIC SKpaHbl U (QUKCHPOBATH
NOKa3aHus MyIbTUMeTpa. Onpenenuts 3G@GeKTHBHOCTE SKPAaHUPOBAHUS UL KaxkK-
JIOTO 3KpaHa 1o GopMmyIe: _

n= -1, -100%

rne | — moxasanue mysabpTUMeTpa O3 9KpaHa;

|, — moxazaHue MyJIbTUMETpA C SKPAHOM.

7. Iloctpouts quarpamMmy 3G PEeKTUBHOCTH SKPaHUPOBAHUSI OT BHIa MaTepHa-
JIa 3aIIUTHBIX SKPaHOB.

8. CocraButh OTUET O pabore.

THopsook nposedenus 3amepos

s mpoBeneHns 3aMepoB UCTIONB3YIOT MynsTHMeTp Y X-360TRes. Koropsrii
NIpeAHa3HA4YCH JUIl M3MEPEHHsI MOCTOSIHHOTO M TIEPEMEHHOTI0 HANPSDKEHHMS, I10-
CTOSTHHOTO TOKa M KOHTPOJ eMKocTH Oarapeil. COOTHOIEHNE MEXAY MOKa3aTe-
JIIMUA MYJBTUMETpPa U M3MEpPUTENs TIIOTHOCTH moToka: 1 MxA=0,35 MKBT/cM?,
MO3TOMY [UIsl TOJy4eHUs! (PAKTHYECKUX 3HAYCHUH WHTEHCHBHOCTH H3JIyYEeHUS
HEOGXOIMMO IEPEBECTH [OKA3aHMs My/IbTHMETpa (MKA) B MKBT/cM?.

[Tpu mpoBeneHUU HM3MEpEeHHH MPUOOP JOJHKEH HAXOJHUTHCS B TOPH30HTANb-
HOM nojoxeHuu. IIpu 3ToMm cTpenka nmpubopa JODKHA HAXOAUTHCS B UCXOAHOM
MOJIOKEHUH, HanpoTuB «0» mikanbl. Eciu ecTh kakue-nmbo OTKIOHEHHS, TO UX
MOXHO YCTPaHWTh IOBOPOTOM KOPPEKTHPOBOYHOTO BHHTA, HAXOJIIETOCS HA
JIMIIEBOH MaHeIN HHIUKATOpa.

Jnst BeIOOpa mpenena M3MEPEHHUsl HCIOJb3YeTCsl IOBOPOTHBIN IEepeKiIoda-
Tesb. BRIOOp mperiena n3MepeHnst OCyIECTBIISICTCS yTeM COBMEIEHUS! PYUKHU C
6eoii mostoco ¢ M(PPOBBIM NPEIEJIOM HA KOpITyce Mpudopa. Y CTaHOBUTH pyd-
KOi BbIOOpa mpenena M3MEpeHHs HEOOXOIMMBIH JHana3oH MOCTOSHHOTO TOKa
(DCmA).

IIpumep nzmepenus:

500 MA npenen: uzmepsTh 1o mkane 0-50, ymHoxuB Ha 10;

25 MA mpenen: u3mepaAts no mkajue 0-50, ymHoxuB Ha 0,5;

2,5 MA npenen: uzmepsath no mkane 0-250, ymuoxus Ha 0,01;

0,25 MA npenen: usmepsaTs o mxane 0-250, ymHoxus Ha 0,001.

INonxnrounTs YepHbIi TecTOBBIN Myn k rHe3ny «COM»y, a KpacHBIN K THE3OY
«+». T1oAKIIOUNTE YEpHBIN TECTOBBIN IIyIl B Pa3pbIB U3MEPSEMO LIENH ¢ OTPH-
LaTeIbHBIM TOTEHIMAJIOM, a KPacHBIH IIyN B Pa3pbIB LEMH C MOJOKUTEIEHBIM
noreHuyanoM. IlpountaTh MokazaHHs IO IIKaJe W NPOU3BECTH BBIYUCICHHS B
COOTBETCTBUM C IpuUMepoM u3MepeHus. [lepeBecT 3HaueHUs U3 €AMHUL] U3Me-
penns MA B MKBT/cM,

3. OTYET O JIABOPATOPHOM PABOTE



4.1. O0ume cBeIeHu.
4.2. CxeMa cTeHIA.
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4.3. Naunsic n3mepenmuii (Tadi. 9.4 u 9.5)
Tabauya 9.4
Homep n3mepe- | 3nauenue X, cm | 3nauenue Y, |3nauenue Z, cM [ VIHTEHCUBHOCTH H3ITyde-
HUS CM HUs
1
2
n
Tabauya 9.5
Ne i/ Bup 3amutHOrO 5Kpana D eKTUBHOCTH SKPAHUPOBAHHUS, O
1
2
3
4
5

4.4. I'paduxu pacnpeneneHnss HHTEHCUBHOCTH H3JIyYeHHUS B IIPOCTPAHCTBE.
4.5. narpamma 3¢p(heKTHBHOCTH IKpaHUPOBAHUS OT BUJIa MaTepHaa 3aliT-

HBIX DKPaHOB.
Jlata

Iloanuck cTynenra

KOHTPOJIBHBIE BOITPOCHI:

CoNoOUAWNRE

MIPOCTpaHCTBE?

. HazoBuTe npoMbIIUIeHHBIE HICTOYHUKH JICKTPOMArHUTHBIX TOJEH?
Kaxwue 30161 OMII Bo3HUKAIOT BOKPYT HCTOUHUKA?
. Biussuue OMII Ha opranusm yenoBeka?

Kakne (hakTopbl BIMSIOT Ha CTETICHb MOTJIOMIEHHS SHEPTHH TKaHAMH?
3aluTHEIE MEPONIPUATHS OT AercTBus DMIT?
. Kak xnmaccupummpyrorcs o piuae BoaHb DMII pagrodactor?
. CexTp 3/1eKTpOMarHUTHBIX KoJjieOaHwi?
. Kak onienuBaercst nHTeHCHUBHOCTE DOMIT?
. Kaxk pacnpoctpanseTcss HHTEHCHBHOCTB 3JIEKTPOMAarHUTHOTO U3IY4YEHHUS B
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JladopatopHas padora Ne 10
OO0y4eHne HABBIKAM CEPAEYHO-IErOYHONH U MO3rOBO peaHHUMAIINU
Ha TpeHa:kepe «Maxcum 3-01E»

Ooburme cBeneHUs: 000 COOBITHE, MPOUCXOIAIICE BO BHEIIHEH cpesie, B KO-
TOpOE BOBJICUEH YETIOBEK MOKET MPUBECTH K TSDKEIJIBIM ITOCIEICTBUSAM - TPaBMaM,
3a00JIeBaHUsIM, K MTOPAKEHUSIM CEepALa, JErKHX, TOJIOBHOrO Mo3ra. Bee atu mpo-
LIecChl TIEPBOOCHOBOH MMEIOT BO3JICHCTBIE MHOTOOOPa3HBIX (PaKTOPOB BHEIIHEH
cpenbl. OOBIYHO BBIIEISIOT TPH BEIYIIUX (aKTopa — 3KOJIOTHYECKOTO, OHOJIOTH-
YECKOr0 U COIMAILHOTO XapaKTepa; a Takke (POpMbI BO3/ICHCTBUS Ha YeIOBeKa —
MEXaHHUYECKOro, AIEKTPUIECKOT0 U APYToro Xapakrepa.

ITo cmeprHOCTH Poccus MpeBOCXOAUT pa3BUTBIE CTPaHbl MHpa BMECTE B3s-
1hie. OT TOKENBIX WH(EKIHOHHBIX 3a0oneBaHuii mormbaer 36000 genoBek;
BCJICACTBHE KOH(IJIUKTOB C OKpPY>KafoUlel cpenoi, )KU3HEHHBIX Hey a4 Moruoaer
55000 genoBexk.

BbICOKMM OCTaeTcsi ypOBEHb NMPOU3BOACTBCHHOI'O TpaBMaTuiMa. IlpuBeneH-
HBIC TIOKa3aTeNN CBUICTENBCTBYIOT HE TOJIBKO O HACTOSTEIFHOH HEOOXOIUMOCTH
3HAHMS KaKIbIM YEITOBEKOM NMPHEMOB OKa3aHMs MEIWIMHCKOM MOMOIIM, HO U O
TOM, YTO CaMbIM Ba’XHbIM M3 BCEX ICPUOAOB OKa3aHUA IMOMOINU ABJIACTCA IIEP-
BbIf. KiroueBas posib HawalbHOrO IepHOJa IO TOCHHTAIBHOTO 3Tama MOXKET
OBbITh peajn30oBaHa IMYTEM pEIICHUs CIOKHEWIIeH rocyaapCTBEHHOH, 0O0IecT-
BEHHOH M COLMANIBLHOI 3a7a4y - MacCOBOTO OOYUEHHMsI BCEIO HACENICHUS CTPaHbI
OKAa3aHUIO MEIULUHCKOMN OMOILH.

Tpenaxxep «Makcum 3-01E» mo3BoJisieT npoBOAUTH cJedyloLiue JeHcT-
BHS:

— HeNpsMOM Maccax cep/la;

— HWCKYCCTBCHHYIO BECHTUJIALUIO JICTKUX croco0aMu «H30 pTa B pOT» U «HU30
pTa B Hoc» (B manbHeimem NBJI);

— HUMHUTHPOBATh COCTOSIHUE MOCTPAAABIIETO (MyJIbC, 3padKu U T.11.).

KonTponuposarh:

— MPaBUJIIBHOCTDH MOJIOKCHUA I'OJIOBBI U COCTOAHHUEC IOSACHOTO PEMHS,
MPaBIJILHOCTH NPOBEJICHNS HENPSIMOTO MaccaXka Cep/ia;

JOCTaTOYHOCTH BO3/YIIIHOTO MOTOKa 1pu nposeaennu UBJI;
MPaBUIBHOCTb MPOBEJEHUSI TECTOBBIX PEKUMOB pEAaHUMAIUM IOCTPaiaB-
mero OAHUM HJIN JIBYMs CIIaCcaTCIIIMU,

— COCTOSIHME 3pauKOB y IIOCTpaaBLIEro.

[Tocne mpaBUIBLHO MPOBEAEHHOTO KOMIUIEKCA pEaHNMAIINH TPEHAXEP aBTOMa-
TUYECKU «OXKHUBAECT». MOSBISAETCS IyJIbC HA COHHOM apTepUH, CYKAIOTCS 3pauku
moctpanasmero. HactenHoe Tabno siBiiseTcst n300pakeHHEM TOpCa YeJIOBEKa CO
CBETOBOW CHUTHAJHM3AIMEN MEHUCTBUU MO peaHMMalWd TOoCTpajaasiiero. Tabdio
MOJKIIIOYAETCSI K AEKTPOHHOMY MyJIbTY KOHTPOJIS U
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MIO3BOJISIET HATJIAAHO AEMOHCTPHPOBATH IPOIIECC PEaHNMALIUH.

J1s1 mpoBeieHMs] MPAKTHYECKHUX 3aHATHI cJeayer: coOpaTh MaHEKEH, 3a-
KpENUB PyKH U HOTH, MOJIOKHUTh TPEHAXKEP TOPU30HTAIBHO, MOJKIIOYUTE a/al-
Tep kK cetn 220B 50I'n. Mnu cnennanbHBIM KabeneM K UCTOYHHKY ITOCTOSHHOTO
ToKka 12 -14 B. [HoakmounuTs TOpC K IyJABTY KOHTPOJA C TIOMOIIBIO pa3beMa Ha
3a7Hell MaHeIH IyabTa. BKIIOYNTH TyMOJIEp 1MOJauM NMHUTAHMS PACIIOJIOKCHHBIN
Ha 3aJHell IaHeJU 3JEeKTPOHHOTO ITyJbTa. [Ipy 3TOM Ha MyNbTY BKIIOYHUTCS 3€j1e-
HBII CHT'HAJI «BKJI. CEThY, a TaKKe KpacHbIe, CUTHAIM3UPYIOIIUE O TOM, YTO HOSIC
MOCTPa/IaBILIET0 3aCTETHYT, a TOJIOBA HE 3alpPOKUHYTa (AHAIOTHYHBIE CHI'HAJBI
Ha HacTeHHOM Tabuso). Tpenaxep «Makcum 3 -01E» ucnonb3yercss B msTH pe-
KHMMax, OTIMCAHUE KOTOPBIX IPUBOIMUTCS HIKE.

1. Y4eOHbIii pe:kum

Hcnonp3yeTcs st OTpabOTKH OTAETBHBIX HJICMEHTOB PEAHUMALIIH.

[opsinok aelicTBUA:

1. OGecneunTh NMpaBMIEHOE 3aIPOKUABIBAHUE TOJOBBI TPEeHAXepa (IpH yT-
Jie 3anpokuapiBanus 15-20 rpagycoB BKItoyaeTcs 3eneHblil curnai «llpaBunbHoe
TTOJIOKCHHCY )

2. PaccrernyTsb nosic (BKio4aeTcs 3eneHblit curnan «Ilosic paccterny);

3. Pyku cnacarens npu oTpabOTKe HABBIKOB HEMPSMOI0 Macca)ka cepiaua,
JIOJDKHBI HaXOAMTCS BBIIIE KOHIIA MEYEBHIHOI'O OTPOCTKA I'PyIUHBI, IPUOIU3U-
TENbHO Ha PAcCTOSHUU 2-X TUAMETPOB MalblieB PyKH. B ciydae HenpaBHIBHOIO
MOJIOKEHHUs, BKIItoUaeTcs KpacHbld curHan «lloyoxenue pyk», U nelcTBue cna-
careneit OyAyT CUNTAThCS HETIPABUIIbHBIMH.

4. TlpoBecTu mo NpaBWiIaM OKa3aHUsS MEPBOH MEAMIIMHCKOW ITOMOIIM He-
psMOH Maccak cepana. [Ipu npukiagsiBaeMoM ycuianu 25 Kre, a rryOuHe mpo-
JaBiuBaHus 3-5 cM., BKIO4aeTcs 3eneHblil curnan «llonoxenue pyk». Ilpu ycu-
muH cBbime 32 Krc. (CMEUeHnH TPyAuHBI Oojiee 4eM 5 CM), BKIIIOYAIOTCS IBa
KpacHbIX curHana «Ilepemom pedep».

5. IIpoBectu Mo mpaBujiaM OKa3aHHs MEPBOM MeAMIMHCKOW momomnu 1B
JI. TIpu mocTaTOYHO MHTEHCHBHOM IIOCTYIJICHHH BO3IyXa B JIETKHE (CKOPOCTh
BO3YIIHOTO MOTOKA He MeHee 2 ji/c u 00beM He Meree 400-500 ky6. cM.), BKITIO-
YaeTcsl 3eNIeHbI curHal - « HopManbHbIH 00beM BO3TyXay.

6. IIpoKOHTPONMPOBATHL HA COHHOW apTEepU¥ TPEeHaXKepa HaM4He IyJibca
MOJKHO, BKJITFOUMB KHOTIKY «ITymbey.

7. IlpoBeputh coctosiHue 3padkoB ria3 «llocTpanaBuiero», OTTSHYB BEKO
BBepx. [Ipu aToMm 3pauku riaz OyayT pacmmpens! - «[locTpanaBmmii» HaxoanTCS
B COCTOSIHUM KIMHHYecKOU cMeptu. Ilpu BkmroueHun kHonku «Ilynbc» , 3pauku
IJla3 TpeHakepa CTaHOBSTCS HOPMalbHBIMU - (DYHKIUH ITOCTPA/ABIIETO BOCCTa-
HoBIeHbl. KpoMe 3TOro, kaxxaoe HakaTue, IPU BBITOJHEHUU HENPSIMOIO Macca-
’Ka cep/La, COMPOBOXKAAIOTCS Cy>KeHUEM 3padkoB rna3 «IlocTtpagasieroy.
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8. Ha meMoHCTpammoHHOM Ta0JIO, BCS CBETOBAsI CHTHAIM3AINS O NEHCTBH-
SIX cTriacaTesie ACHTHYHA CUTHAIM3ANN Ha HJIEKTPOHHOM ITyIIBTE.
Brnmanwme, mocie BBITOMHEHHS BCeX YUEOHBIX AEHCTBHI HE0OXoauMo Ha-
&KaTb KHOTIKY «COpOCy, TP 3TOM BKIIOYAETCS 3eIEeHBINA curHai «COpocy.

2. Pe:kuM peaHUManMH OAHUM cnacaTesieM («2-15»).

Hcnonw3yetcs 11t 0oTpabOTKK AEHCTBUH 110 peaHNMAaIUH ITOCTPaAaBIIero o-
HUM YEJIOBEKOM.

Ilopsinok nencTBUs:
Hasxatp kHONIKY «COpoc.
Y6ennTbes B IPaBUIILHOM IOJIOKEHHH TOJIOBBI (3€JICHBIH CUTHA).
PaccrernyTh nosic moctpasaBiieMy (3eJeHbIA CUTHAT).
Br1Opats pexnm «2-15», HaxkaB COOTBETCTBYIOIIYIO KHOTIKY.
Hauatp peaHnManmoHHbIE MEPONPHUSTHS IO IPaBHIIAM IPOBEACHHS TIEp-
Boi1 MmemunuHCKOH momontn (2VBJI + 15 Haxkatuii, 5-6 IUKIOB B TEUCHUE MUHY-
THI).

6. Ilpm HenmpaBHIBHBIX AEHCTBUAX BKIIOYACTCS OJUH M3 KPAaCHBIX CHTHAJIOB
HA IyJIbTe KOHTPOJIA U KpacHEIHA curHan «COoit pexkxumay. [1pnu npaBUIIBHBIX Ieii-
CTBUSIX B T€UEHHE | MUHYTHI TPEHaKEP «OXKUBACT», MOSBIACTCS IyJIbC Ha COH-
HOMW apTepuy, 3pauky I71a3 Cy»KaroTCs.

‘o wNe

3. Pe:kuM peaHuManuu QByMs cracateasiMu («1-5»).

Hcnone3yetcst qna oTpaboTku AeiicTBuil mo peannmMarun «lloctpamaBiiero»
JBYMSI CIIacaTelsIMHU.

[opsinok aericTBUiA:
Haxxatp kHOTIKY «COpOCY.
Y6eanTbes B IPaBUIIBHOM ITOJIOXKEHHH TOJIOBHI (3€JICHBIH CUTHA).
PaccrerHyTh 1osic mocTpasaBiIeMy (3€1€HbII CUTHAT).
BBI6paTL pexnM «1-5», HaxkaB COOTBETCTBYIOILYIO KHOIIKY.
Hauvate peaHuManMoOHHBIE MEPONPHATHS MO TpaBWJIaM MPOBEACHUS Mep-
Boil MeaumHCcKoN omonty (1MBJI + 5 naxaruii, 10-12 1iukinoB B Te4eHHUe MHU-
HYTBI).

Curnanuzanus U pe3yabTaT paboTsl aHAJTOTHYHBI IYHKTY 6 pasnena 2.

‘o wN e

4. PeskxuM cepledHO-JIer0YHOM peaHUManuny, npeajaokeHHblil EBponeiickum
Coserom no peanumanuu (ERC) («2-30»).
IIpumensieTcs B cilyuae HEBO3MOXKHOCTHU OINPENENIECHUSI BPEMEHN HAXO0XKICHUS
MOCTPAJABILETO B COCTOSIHUU KIMHUYECKOi cmepTu. Ilopsagok aelcTBuil:
1. Haxars kHOonky «COpocy.
2. YOemuTbcs B IPaBUIBHOM ITOJIOKCHHUH TOJIOBHI (3€JICHBIN CUTHAM).
3. Paccrernyts nosic «IlocrpagaBuiemy» (3eJI€HbIH CUTHAI).
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4. BriOpats pexxnM «2-30», Ha’KaB COOTBETCTBYIOMIYIO KHOIIKY.

5. Hauarp peaHUMaIlIOHHBIE MEPONPHUATHS 1O MPABWIAM MPOBEICHUS IEP-
Boit MeguumHCKOU omontw (2VBJI + 30 HaxkaTui, 2 IHUKIIa B TSYEHUE MUHYTHI).

6. Ilpm HempaBWIBHBIX JCHCTBUAX BKIIOYACTCS OJUH M3 KPACHBIX CHTHAJIOB
HA ITyJbTe KOHTPOJIA U KpacHbIA curHan «COoit pexxumay. [Ipu mpaBUIBHBIX Aei-
CTBHSAX B TCUCHNWHU | MUHYTHI TPEHAKEP «OKHBACT»: MOSIBISETCS IyJIbC HA COH-
HOH apTepuH, 3padyKH Iia3 CyKaloTCs.

5. PexxuMm cep/ieYHO-/1€TOYHOI peaHnManuH, Npeaio:keHHbIH EBponeiickum
Cogserom o peanumanun (ERC) («30-2»)

IIpumensieTcsa B cilyuae, eciiy INOCTPafaBIIUil HAXOIUTCS B COCTOSIHUU KIIU-
HUYECKOM cMmepTH He Oojee 1 MHUHYTHI, MM OHO HACTYIWJIO Ha BaIllUX IJa3ax.
[opsinok aelicTBUiA:

Haxxats xHOTIKY «COpOCY.

Y6ennTbes B IPaBUIIBHOM ITOJIOKEHHH TOJIOBHI (3€JICHBIH CUTHAI).
PaccrernyTs nosic «Iloctpagasiiemy» (3eJCHBINH CUTHA).

Bri6pats pexnm «30-2», HaxkaB COOTBETCTBYIOIIYIO KHOTIKY.

Hauatp peaHMMaInoHHbIE MEPONIPHUATHS 1O NMPABWJIAM MPOBEICHUS IEp-
Boil MeauruHCKoi nmomommu (30 Haxkatuit + 2MBJI, 2 nukna B TeueHUH 1 MUHY-
THI).

6. Ilpum HenmpaBWIBHBIX JEUCTBUSX BKIIOYACTCS OJUH U3 KPACHBIX CUI'HAJIOB
Ha IyJIbTe KOHTPOJISL M KpacHbIN curHan «COoii pexuman.

IIpu mpaBUIBHBIX AEHCTBUSAX B T€UeHHE | MUHYTHI TPEHAXKEP «OKHMBAET»: IMO-
SIBIISIETCS ITYJIbC HA COHHOW apTepHu, 3padky IJla3 Cy>KaroTCsl.

Iocne okoH4yaHMst pabOTHI C TPEHAKEPOM - BBIKJIFOUUTH TyMOJIEp I01aun MH-
TaHWS Ha 3a/HeW MaHeJ M, IPU 3TOM IIOTacHeT 3eJeHbIN curHai «BkiI. cetb». OT-
KJIFOUUTH OJIOK IIUTaHUS OT CETH.

Ucnonpzyemas nureparypa: U.d. borossnenckuil «Oka3aHue nepBoil Menu-
LIMHCKOMW, NMepBOH peaHNMalMOHHOH MOMOIIM Ha MeCTe ITPOMCIIECTBUS U B OYa-
rax 4pe3BbruaiiHbIX cutyanuity. Canxr-Iletepbypr 2005. ManskoB H.JI. Cropa-
BOYHUK «OTAaCHOCTh MOPAKEHHUS YEJIOBEKa 3JICKTPHUECKUM TOKOM U TOPSAIOK
OKa3aHMs TIEPBOH NMOMOIIHX ITPH HECYACTHBIX CIy4asX Ha MPOu3BoJACTBE». CaHKT-
[erepOypr, 2008.

IS ERENE
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JlaGopaTopHas paGoTa Ne 11
Metoabl 1 cpeicTBa 3alIUTHI BO3AYLIHOMH cpelbl 0T ra3000pa3HbIX
3arpsA3HeHu i

L]env pabomui: 03HAKOMIICHHE C METOAAMHU M CPEIICTBAMHU OYUCTKH BO3IyXa U
MIPOMBINIJICHHBIX TA30B OT ra3000pa3HBIX 3arps3HEHUI W ompeneneHne dPdex-
TUBHOCTU OYUCTKH.

1. Bpeannie BemecTBa. OCHOBHBIC IOHATHSA U ONpe/e/ICHUS

MHoOrue TEeXHOJIOTHYECKHE MPOLECcChl B XMMHUYECKOH, HEPTEXUMHYECKOH
MPOMBIIIICHHOCTH, B METAJIIYPrUM U MAIIUHOCTPOECHUH, NPOMBIIIICHHOCTH
CTPOMTENBHBIX MAaTEPHAJOB U JPYTHUX OTPACHAX SKOHOMHKHU COIPOBOMKIAIOTCS
00pa30BaHUEM U BBIICICHHEM OOJIBIIOTO KOJIMYECTBA BPEIHBIX BEIICCTB.

BpenHoe BemecTBo — 3TO BEIIECTBO, KOTOPOE MPH KOHTAKTE C OPTaHU3MOM
YeNoBeKa B CIy4ae HapyIICHHS TpeOOBaHUI OE30MMaCHOCTH MOXKET BHI3BATH IPO-
M3BOJICTBEHHBIC TPAaBMEI, MPodeccHoHaTbHbIe 3a00JIeBaHUs WIIN OTKIOHCHHS B
COCTOSIHUHU 3JI0pOBBsI, OOHAPYKMBacMbIe COBPEMEHHBIMH METOJaMH KakK B IPO-
mecce paboOTHl Tak M B OTAAJICHHBIC CPOKH JKM3HH HACTOAIICTO M MOCIETYIOMIETO
IIOKOJICHUH.

Ilo ctemeHu BO3JEWCTBUS Ha OpPraHU3M 4YeJIOBEKAa BCE BpeJHBIC BEILIECTBA
MIOJIPa3/IeNIAI0TCS Ha YEThIpe KJIacca OMAaCHOCTH:

1-if — BemecTBa upe3BbIYaiiHO onacHele (3.4 — OeH3(a)mUpeH, TeTPa3TUICBU-
Hell, pTyTb, 030H, ()OCTEH U JIp.;

2-i1 — BemecTBa BBICOKOOIMAcHBIE (OEH301I, CEpOBOJOPOM, OKCHIBI a30Ta, Map-
TaHel, Melb, XJIOp | Ap.);

3-if — BemlecTBa yMEpPEHHO OmMacHBbIE (He(Th, METAHOI, alleTOH, CEPHUCTHIN
aHTUAPUN);

4-ii — BemIecTBa MaoOacHbIe (OCH3WH, KEPOCHH, METaHOII, 3TaHOI H JP.).

BpenHbie BemecTBa MPOHUKAIOT B OPTaHU3M YeJIOBEKa Yepe3 JbIXaTelIbHBIC
ITyTH, KTy TOYHO-KUIIEYHBII TPAKT, KOXY M CIM3UCTHIE 000JIOYKH IJ1a3.

CopepxaHrie BPEIHBIX BEIIECTB B BO3Ayxe pabodeill 30HBI HE JOHKHO Tpe-
BBIIIATH MIPEENBHO JOMYCTHMBIX KoHIeHTparwi — [T1J1K.

IpenensHo nonycrumsbie koHnenTpauuu (IIJIK) BpeaHBIX BEIIECTB B BO3-
nyxe pabodell 30HBI — ATO KOHIIEHTPAIMH, KOTOPBIE MPHU €XKEIHEBHON (Kpome
BBIXOHBIX JIHEH) paboTe B TeUeHHe 8 4 WIH IPYroi MPOIOIKUTEILHOCTH, HO HE
Gonee 41 4 B Hezxeo, B TEYCHUE BCEro paboyero craka He MOTYT BbI3BaTh 3a00-
JIEBaHUH WM OTKJIIOHEHHH B COCTOSIHHHM 3/I0POBBSI, OOHAPY>KUBAEMBIX COBPEMEH-
HBIMM METOZAaMH HCCJICZIOBAHUI B Tpolecce paboThl WM B OTNAJICHHBIE CPOKH
YKHM3HH HACTOSILETO U MOCIEAYIOUINX TOKOJICHHH.

B T'OCTe 12.1.005-88 u B rurnenndeckux HopmatmBax ['H 2.2.5.686-98
npusenensl 3HaueHus [1IK 6oxee 1300 Bpenusix Bemects. I[1/IK BemecTs B BO3-
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JlyXe HACEJICHHBIX MyHKTOB 3HAaYUTEJIbHO HIDKE 10 cpaBHeHMIO ¢ [TJIK B Bo3nyxe
paboueii 30HBL

2. OcHOBHBIE cIOCOOBI OYUCTKHU BO3AYXa OT ra30BbIX 3arpsA3HeHuil

ITpuMEeHSIOT TpH OCHOBHBIX CHOCO0A OYHCTKH BO3IyXa OT BPEAHBIX MApOB U
ra3oB: abcopOuust, afcopOIHs U KaTaTUTHYECKHE METObI OUUCTKH.

AbcopOums — m30upaTenbHOE MOTJIOICHUE OHOTO WIIM HECKOJIBKMX KOMIIO-
HEHTOB U3 ra30BOW CMECH YKUAKHMHU IOTJIOTUTEISIMH.

I'azoBylo cpeny, U3 KOTOPOH U3BIICKAIOT KOMIIOHEHT, Ha3bIBalOT Ia30M— HO-
CUTENEM, )KUAKUN MOTJIOTUTENb — abCcopOeHTOM, IMOTIIOMaeMblii KOMIIOHEHT —
abcopoTuBoM. CKOpPOCTH aDCOPOIIMHU 3aBUCHUT OT psija (pakTOPOB, TIIABHBIM 00pa-
30M, JaBJCHUS W TemrepaTypbl. C poCTOM JaBICHUS W TEMIIEPaTyphl CKOPOCTH
abcopOUMH MOBBIIIAETCS.

IMTpouecc, obpatHbIil abcopOiny, HazpBaeTcs aecopbmeil. Eciam msmenstores
YCIIOBUSI, HalpHMep, MPOUCXOJUT HOHIKCHUE NAaBICHUSA HaJ JKUAKOCTBIO HIIH
CHIDKAETCS TeMIlepaTypa, NMPOIEeCC CTAHOBHUTCS OOpPAaTUMBIM, M NPOMCXOAUT BBHI-
JeTICHUE Ta3a U3 KHUIAKOCTH. TakuMm 00pa3oM, MOXKET OBITh OCYIIECTBIICH IIUKIIHU-
YyecKHi mporecc abcopOun — qecopOIy. ITo MO3BOJIAET BBIACIUTH HOTJIOICH-
HBIN KOMITIOHEHT.

Ienecoobpa3Ho mpUMEHSTH aOCOPOIHI0, €CIi KOHIICHTPAIUS TaHHOTO KOM-
IIOHEHTAa B T'a30BOM IIOTOKE cOCTaBisAeT cBhle 1 %.

Paznmnuator abcopbunio puznyeckyro u xumudeckyro. Ilpu pusnyeckoit ab-
copOumm MoJeKyibl abcopOeHTa M abcopOTHBA HE BCTYMAOT MEXIy co00il B
XMMHUYECKOE B3aNMO/ICHCTBHE.

[pu xumudgeckoit abcopOIMU MOJNEKYIbl abcopOCHTa BCTYMAIOT B XUMHYE-
CKYIO PEaKIMIo ¢ MOJIEKyJIaMu abcopOTHBa, 00pa3ysi HOBOE XUMHYECKOE COEJIH-
HEHHe.

Coueras abcopbumio ¢ aecopOruel, MOXKHO MHOTOKPAaTHO HCIIOJIb30BaTh
MPaKTUYECKH 0€3 MOTeph KUAKHI MOTIOTHTENh (a0COPOEHT) B 3aMKHYTOM KOH-
Type ammaparoB: abcopbep — necopbep — abcopbep (KpyroBoii mporiece), Bbiie-
JISIsI IOTJIOIEHHBIH KOMIIOHEHT B YHCTOM BHJIE.

B kadectBe abcopOeHTa MOXKHO B IPHUHIIMIIE HCIOJIb30BATH JIIOOYIO KHI-
KOCTb, KOTOpasi pacTBOPSIET M3BJIEKAaeMblii KOMIOHEeHT. Ho sl mpuMeHeHus: B
MIPOMBINIICHHBIX MacmTabax aOCopOeHT MOJDKEH OTBEYaTh psay TpeOOBaHHA,
Ccpear HUX: HeoOXoauMas TIIOTJIOTUTENIbHAS CIIOCOOHOCTD, BHICOKAs CEJIEKTHB-
HOCTbH (M30MPATETHHOCTH) MO OTHOIICHHIO K MOTJIOMIaeMOMY KOMITOHEHTY, HEBbI-
COKasl JIETY4eCTb, JEIKOMOABIKHOCTb, CIIOCOOHOCTh K pereHepaliy, He3HaYH-
TEJIbHOE KOPPO3HMOHHOE BO3IEHCTBHE, JOCTYIHOCTH M HEBBICOKAsh CTOMMOCTh U
ap. Iockonbky abcopOeHTa, COOTBETCTBYIOIIETO BCEM TPEOOBAaHUSM, HET, OCTa-
HaBJIMBAIOTCSI Ha MOTJIOTUTEIE, YIOBJIECTBOPSIONIEM KOHKPETHBIM YCIOBHSIM.
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[pu ¢u3ugeckoit abcopObury OOBIYHO HCIIONB3YIOT B KadecTBe aOcopOeHTa
BOJly, @ TAK)KE OPTaHWYECKHE PACTBOPHUTEIH, HE PEarupyroniie ¢ N3BIEKaeMbIMU
KOMIIOHEHTaMH U WX BOJIHBIMH pacTBOpaMH. Boma — emieBbIid M TOCTYIHEIH a0-
COpPOCHT [T OYMUCTKH OOJBITNX 0O0HEMOB rasa.

IIpormecc abcopOIm OCyIIecTBIIETCS B CIICIHAIBHBIX anmnapaTax — abcopoe-
pax. [Ing wHTeHCHUKanUU mporecca abcopOUMK HEOOXOTUMBI amlIapaTthl C
Pa3BUTOH MOBEPXHOCTHIO KOHTaKTa abCOpOCHTa C ra30M—HOCHUTEJIEM.

[Mpumensiercst psn BumoB abcopOepoB. VX pas3nensioT Ha HOBEpXHOCTHBIE,
HacaJl0uHbIe, 0apOOTaKHBIC.

B nmoBepxHOCTHOM abcopbepe ras ' las
MPOXOJMUT HaJ TOBEPXHOCTBIO He-

MOABWKHOM  xkuakocTu. lloBepx- Wiidnocini :___1‘!‘!__1

HOCTh KOHTAaKTa HEBeJNKa, abcopOep ——
MaJIOTIPOU3BOAHUTEIICH. Hawnbonee 4 )
pacIpocTpaHeHsl HacaJodHble al-

copbepsl. Ha pmc. 11.1. mokazaHa
NPUHONIHANBHAS CXeMa Hacal0YHO-

ro abcopbepa B BUIE KOJOHHBI C HA- . )’/
CaJkoH, B KOTOPOil abcopOeHT NBH-
JKETCsI CBEpXy BHH3, a OUHUILACMBIN
ra3 — cHuU3y BBepX. Hacanounsiit
abcopbep oOmagaeT pa3BUTOW ITO-
BEPXHOCTBbIO KOHTAaKTa ra3a — HOCH- la3 |
Tens ¢ abcopbenToM. Kpome Toro,
NIPEeUMYIIECTBAMHA 3TOTO THMa ab-
copOepoB SIBISIFOTCSL MPOCTOTa YCT-
poiicTBa, HaAEKHOCTh U YCTOMYHU-
BOCTH mponecca. Henocrarkamu ss- Puc. 11.1. [IpunnmnuansHas cxema Haca-
JSIFOTCSL  OTHOCHUTENBHO HeOOoIbIIas JouHOrO abcopbepa:
HPOU3BOIUTENBHOCTD, 3HAYUTENbHBIH 1 — Hacazika; 2 — OIOpHas peleTKa: 3 — Ie-
oObeM ammapara. Hacajgounble a0-  pepacmpemenuTens KuAKOCTH, 4 — pacmpe-
copOepsbI IHPOKO UCTIONB3YIOTCS ISt JEIUTENb XKUAKOCTH

OYHCTKH T'a30B (BO31yXa) OT AUOKCH-

Jla Cepbl, OKCHAA U JUOKCHAA YIIIepoja, xjiopa u Ap. YacTo B KayecTBEe HACAIKU
MPUMEHSIOT KoJsibla Pammra, cnupany, MeTaJluIn4ecKUue CeTKH U Ap. DTH dIIeMEeH-
THI YKJIQJBIBAIOT WJIM cBOOOJHO HackimatoT cioeM 1-3 M. DddexTrBHOCTL pado-
TBHI HacaJ04HOro abcopbepa BO MHOTOM 3aBHCHT OT IUIOIIAJM MOBEPXHOCTH Ha-
caJIku M paBHOMEpHOCTH ee opormreHus. Ha ¢opmupoBanue ciost opoluaromei
KHKOCTH BJIMSET CKOPOCTH I'a30BOTr0 MOTOKA. [Ipn BEICOKMX CKOPOCTSAX CO3/1aeT-
Cs1 OJTHOPOJHBIN CIIOH, YTO COCOOCTBYET MHTEHCUBHOM abcopOuuu. s aToii xe
LIeJT He0OX0AMMO, YTOOBI Haca/iKa MMella BHICOKYIO yIEeIbHYIO TIOBEPXHOCTS, T.€.

XHudkocms
—
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OTHOIICHNE IIOBEPXHOCTH K 00BEMY.

CKOpOCTh MOTOKAa OYHIAEMOTO ra3za B abcopbepe ¢ HacaaKOi W3 AIEMEHTOB
Tuma xojyen Pammra — okxomo 3-5 m/c. AGcopOephl ¢ HacanKkoi HETIPUTOTHBI IS
OYHCTKH Ta30B, COACPIKAIINX 3HAYUTECILHOE KOJUYECTBO B3BEIICHHBIX YACTHILL,
TaK KaKk Hacaaka 3a0MBaeTCs, yBEIMYHMBACTCS THUIPABINYECKOE CONPOTHBIICHHE
abcopOepa, 1 OH MOKET BBIUTH U3 CTPOSL.

Bap6oraxuble abcopbepbl 6osice KOMIAKTHBI MPH OJIMHAKOBOH MPOU3BOIHU-
TEJILHOCTH, HO CJIOKHEE 10 YCTpoicTBy. B anmapare rasz 6apoorupyert (poOyib-
KHBAaeT) 4epe3 ciIoil abcopOeHTa, HAXOMAIIETOCsA Ha Tapelkax B KoJioHHe. [IpuH-
un paboTsl JaHHOTO THIa abcopOepa nokasan Ha puc. 11.2. Ounniaemslii ra3
(BO3IyX) MPOXOAUT Yepe3 OTBEPCTHs B Tapeike M NpoOyIbKHBAeT 4yepe3 CIoit
abcopOeHTa. YpoBeHb XHMAKOCTH Ha pEIIETKE MOIJEPKUBACTCS IyTEeM CIIUBa
W3JTUIIHEH JKUIKOCTH Yepe3 IepelrBHbIC TPYOKH, KOHIBI KOTOPBIX OITyIICHBI B
CTaKaHBL.

4
Puc. 11.2. Ipunimn paboTs! cutyatoro abcopoepa:
@ — cXema YCTpOICTBa KOJIOHHBI; 6§ — cXeMa pabOThI Tapeliky;
1 —kopmyc; 2 — Tapenka; 3 — mepenuBHas TpyOa; 4 — crakaH

Hpyroii Bug abcopbepa, Oojice COBEPIICHHOr0 — MEHHBIA abcopbep. B pe-
3yJIbTaTe B3aUMOJICHCTBHS JKUIKOCTH C ra3oM obOpasyercs rneHa. biarogapst ato-
MY CO3/aeTCsl 3HAYMTENIbHAsI TIOBEPXHOCTh KOHTaKTa abCOpPOCHTa C OYHUIAEMBIM
ra3oM, 4To 00ecIeYnBaeT BEICOKYIO 3(PPEKTUBHOCTH OUMCTKH.

Abcopbuust — HanboJiee MUPOKO PacpOCTPAHEHHBIH MTPOIECC OUNCTKU Ta30-
BBIX CMecell BO MHOTHX OTPACIIAX, HAIPUMEP, B XUMUYECKOW MPOMBIIIIIEHHOCTH.
AOGcopOLHMIO MIMPOKO NMPHUMEHSIOT UIi OYMCTKH BBIOPOCOB OT CEpPOBOAOPOJAA,
JPYTUX CEpHHUCTBIX COEIUHEHHH, NMapoB COJSHOW, CEPHOH KHCIIOT, IMAHUCTHIX
COCMHEHUH, OpraHn4ecKux BeulecTs ((eHomna, GopMaibaeruaa 1 ap.).
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Ancop6ums — nporecc H30MpaTeTbHOrO IOTJIOMEHUS OJHOTO MIIM HECKOIIb-
KX KOMIIOHCHTOB M3 Ta30BOH CPEbl C MOMOIIBIO aICOPOCHTOB — TBEPABIX MaTe-
pHAaIoB ¢ OOJBIIOHN YAETHHOI MMOBEPXHOCTHIO.

I'azoBas cpena, U3 KOTOPOI MPOUCXOIUT MOTJIONICHHE KOMIIOHEHTA, Ha3bIBa-
€TCsl Ta30M — HOCHTEJEM, TBEPJOE BELIECTBO, MMOTJIONIAOIIEE KOMIOHEHT — afl-
COpOEHTOM, TIOTIIOIIAEMOE BEIIECTBO — aICOPOTHBOM.

Paznnyator Qu3nyeckyro ¥ XMMHYECKylo ajcopouuto (xemocopbuuro). [Ipu
¢bu3HYecKoi ancopOoLUUK MEXy MOJIEKyJIaMU aficopOeHTa 1 MOJIEKYJIaMH aJIcop-
OupyeMoro BelecTBa He NMPOMCXOAUT XMMHUYECKOro B3ammopencTaus. [Ipouecc
¢bu3HYeCcKoi ancopOIMU MOXKET OBITh OOPATUMBIM, T.€. YEPEAYIOTCS CTaJUN aj-
copOmu u necopOumu (BBIIENICHUS MOTJIONIEHHOTO KOMIOHEHTa U3 aacopOeH-
Ta).

IMpenmymecTBa ancopOIMOHHONW OYMCTKU: Onarojgapsi BBICOKOH HOTIIOTH-
TEJIFHOH CHOCOOHOCTH a/ICOPOCHTOB, OTHOCHUTEIHHO MAalbIM HX KOJHMYECTBOM
oOpabatsIBaroTcst O0bIINE 00BEMBI Ta30B IPH BBHICOKON CTENEHH OYHMCTKH; OT-
CYTCTBYIOT CTOYHBIC BOJIbI; OYHIIAEMbIC Ta3bl COXPAHAIOT BBICOKYIO TEMIIEPATY-
pY | JIerde paccenBaroTcs B aTMocdepe.

K agcopOeHTy mpenbsBIsIOT ONpeaelcHHbIe TPeOOBaHMA: BBICOKas ancopo-
LHOHHASI CHOCOOHOCTb, T. €. BO3MOXKHOCTH HOIJIOIIATH OOJIBIIOE KOJINYECTBO
aJicopOTHBa TPHU €ro Majol KOHICHTPAIMH B Ta30BOW CpE/e; BBICOKAs CEJICK-
TUBHOCTh (M30MpaTEeNbHOCTh) B OTHOLIEHUH aJCOPOUPYEMOro KOMIIOHEHTA; XH-
MHYCCKasd HWHEPTHOCTH IO OTHOIMICHWIO K KOMIIOHCHTaM O‘-IHIJ.[aeMOﬁ ra3oBoit
Cpezbl; BbICOKas MeXaHM4ecKasi IIPOYHOCTh; CIOCOOHOCTh K pPEereHepaluu; HHU3-
Kasi CTOUMOCTb.

C yuetoM 3THX TpeOOBaHMI NIMPOKOE MPUMEHEHHE TOIyYHIN aKTHBUPOBAH-
HBII yTOJIb, CHIIMKATellb, AJTIOMOTENb, [ICOJIUTHL. DTH BEIIECTBA OTINYAIOTCS APYT
OT Jpyra NMpHUpOIOH MaTepuala, yAeIbHOH MOBEPXHOCTHIO, IUIOTHOCTBIO M, Kak
CJIE/ICTBHE, CBOMMH a/ICOPOIIIOHHBIMHU CBOWCTBAMH.

AncopOepslI opa3aessaioTCes Ha annapaTsl IepHOIUYECKOr0 U HEPEPHIBHO-
ro AeycTBus. AncopOepbl MEePHOANYECKOTO ACUCTBHUS C HEMOJBIKHBIM CIOEM
MIOTJIOTHTENS MUMEIOT paziINyHOe KOHCTPYKTHBHOE HCIONHEHHe. boiee pacmpo-
CTpaHeHbl LWIMHAPHUYECKUE BepTHKaibHbIe (puc. 11.3) u ropusoHTaNbHBIE a1-
copOepbl. Ha K0TOCHUKOBOH pelieTKe B HIKHEW YacTH KOpIyca HAaXOAUTCS CIIOH
rpaBus BeicoToit 100 — 200 MM, a Ha TpaBUM YKJIQABIBAIOT CJIOW afcOpOeHTa BBI-
cotot 10 2,5 M. OT yHOCa CBepXy afCcOpOCHT 3alUIIeH MPOBOJOYHON CETKOM.
Hduamerp ancopOepoB BepTHKaNbHOTO THIA 2; 2,5; 3 M; BBICOTA LIMJIHHIpPUYEC-
KM 4acTH Kopryca — 10 2 — 5 M.
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Puc 11.3. AncopOep meproIudecKoro ISHCTBHS ¢ HEMOABIKHBIM CIOEM aicopOeHTa:
1 — Gap6oTep Au1st MOAAYM OCTPOro Hapa Mpu AecopOuuu: 2,5 — JIOKU JUlsd 3aMeHbl aacopOeHTa; 3 —
LITyLEep Ul OTBOZA IAPOB IPHU JecopOiuy; 4 — MTyLep AUt IoJauy IaporasoBoi cMecu; 6 — Kop-
myc; 7 — IITyIep Ui 0TBOZIa OTPaOOTAaHHOTO Ta3a; 8§ — IITYyIEp JUIL OTBOJA KOHAEHCATa

OuniaeMslii Ta3 MOCTYMAET B BEPXHIOIO YaCTh ammapaTa co CKOpocThio 70 4
M/C U TIPOXOJAUT CBEPXY BHH3 Uepe3 clioi amcopOenTta. [Tocme Toro kak morioTH-
TeNbHAasl CIOCOOHOCTh ancopOeHTa McUepIiaHa, MPOUCXOAUT «IPOCKOK» MOTIIO-
1aeMoro KOMITIOHeHTa. Torja anmapar mepeKIiodaroT Ha mporecc aecopormu. B
ammapar mojaaroT map cHm3y. Ilap ymamser w3 copOeHTa HOTJIOMICHHBIH KOMITO-
HEHT W HAaIpPaBIIETCS B XOJOIMIHHHUK-KOHACHCATOP, B KOTOPOM IIPOUCXOIUT
OTJICJICHUE TIOTJIONICHHOTO KOMIIOHEHTa OT ancopOeHTa. [Ipon3BOAUTETFHOCTH
BEPTUKATBHBIX a1c0p6epoB 10 — 30 Toic. M*/d.

KaraauTuyeckue MeToAbl OYMCTKU OCHOBAaHbI Ha B3aMMOJICHCTBHM yjaa-
JIIEMBIX BEIECTB C BBOJMMBIM B OUHIIAEMYIO Ta30BYIO CPE/y BEIIECTBOM B MPH-
CyTCTBHHM KaTanu3atopa. [Ipu 5TOM MpOTeKaroT peakiluu, B pe3yibTaTe KOTOPBIX
HaxoJsIIMeCs B Ta3e MPUMECH MPEBPAIIAIOTCS B APYTUE COSAMHEHUS, PECTaB-
JISIOIME MEHBIIYIO OMAaCHOCTh. biiarogaps MpUMEHEHUIO KaTalln3aTOpPOB MOKHO
JIOCTHYb BBICOKOM CTENeHW OYHCTKH raza — 99,9%. Karamurtumdeckas odmcTka
MIPUMEHSETCS B OCHOBHOM IPH HEOOJBIIOW KOHICHTPALUH YIAIIEMOTO KOMIIO-
HEHTAa B OYMIIIAEMOM rase.

3. YerpoiicTBo M NPUHLMT pa0oThI CTeH/Ia
Brenmmit Bz creHna npesicTanieH Ha pric. 11.4.
Creny1 ipeicTaBIBsieT co00H CTOM IabopaTopHbIiA COOPHO — Pa30OPHOI KOHCTPYKITUH,
BBITIOJITHEHHBIN B BHUJIE CBAPHBIX METAJUTMUECKUX paM, CO CTOJIETITHUIIEH | 1 ToKo# 2;
METAJUTMIECKUX OMOPHBIX paM 3 ¥ BEpPTHKAIBHON aHe ! 4.
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Ha BepTiKanbHOI TaHeN YCTaHOBIICHBI YCTPOIMCTBA OYHCTKHL: acopOep YroJBHBIHA 5,
ancopOep CHIMKAresneBblit 6, abcopdep BomstHON 7. Taroke Ha BEPTHKAIBHON MTaHEH pac-
TIOJIOXKEHBI KaMepa — CMECHTENb 8 1 3JIEMEHTHI ITHEBMO- M THIPOCHCTEM.

Ancopbep TpeacTaBiIsieT coO00i MPO3pavHyI0 IMIIMHAPUIECKYI0 eMKOCTh, IMEFO-
TITyFO BEPXHIOO M HIDKHIOIO KPBIIIKH C HUTIIEISIME 1 3aI0JTHEHHYIO BEIIECTBOM — aJIcOp-
6errom. OnmH agcopOep 3aroIHeH AKTMBUPOBAHHBIM YTIIEM, APYTON — CIUTUKATeIeM.

Abcopbep 7 mpencTaBiser coOoi MPO3padvHyo IMIHHIPUYECKYH EMKOCTh, BHYTPH
KOTOpOIM MMeeTcsi pa30pbI3ruBaTeib C PEIIETKOM Ul CO3NMAaHMsI MEJIKOJIUCIICPCHOM
BOJIIHOM CpeJBbl.

Kamepa — cmecurens 8 (fanee — kamepa) CITyXKUT JJI1 BHECEHHUS B BO3IYLIHBII TOTOK
ITHEBMOCHCTEMBI BEIIECTB — 3arpsi3HUTENICH. BHeceHue BelecTB — 3arpsi3HUTENeH pon3-
BOJIUITCS C TIOMOIIIBIO TTHIICTKH — KareIbHUITBI 9. 0TOOp mpo0 3arpsi3HEHHOTO U OUMIICH-
HOTO BO3/yXa OCYIICCTBIICTCS Yepe3 MITYIEPhl COOTBETCTBEHHO O0TOOpA MPOO «I0 OYH-
ctxm» 10 1 «arocie ouncTki 11, pacronokeHHpIe B HIDKHEH 9acTH cBOOOTHOIM MarucT-
panm.

Kamepa 8 mpencrapmsier coboi CTEKIIHHBIN OAIUIOH («IayK») C TpeMs OTBOJaMHU
(WeHTpaNbHBINA U 1B KPalHUX).

LeHTpanpHBIA 0TBOJ HCTIONB3YETCS I BBOIA 3aTrPsI3HATENS BO3IMyXa; KpaiHHUe OTBO-
JIbI VICTIOJIB3YFOTCS JUTSI IPUCOSMHEHHST K ITHEBMOCHCTEME.

ITHeBMOCHCTEMa SIBIISICTCS. 3aMKHYTOH M BKJIIOYACT B ce0sl TPY MArkCTpad OYMCTKU
BO3IyXa, a TAKKE «CBOOOIHYIO» MAaruCIpaib 12, KOTOpast O3BOJISICT IIPOU3BOIUTEH HE00-
XOZMMBbIE MaHHITYJISILIMH T10 3arpsI3HEHUIO U TIEPEMEIINBAHUIO BO3/TyXa.

Kaxrmast Maructpasb cHabeHa ImapoBbIM KpaHoM 13.

BozaymHbIA MOTOK B MATUCTPAIISX OYFICTKA U CBOOOTHOM MarvicTpalid CO3IaeTCs Ha-
cocoM 14, cHaO>)KeHHBIM [IBYMsI HAacaJKaMU: HarHETaHWS 15 u BXomHOU 16, pacmoro-
YKCHHBIMH Ha BEPTUKAITGHOH ITAHEIH CTSH/IA.

Ha cronemmmne 1 pacrionokeHa HaCOCHAsI CTAHIMS, TIPEZICTABISIIOIIas OO0 MpsiMo-
YIOJIbHYIO eMKOCTB 17 ¢ BOZIOH, Ha JTHE KOTOpOH YCTaHOBJIEH NOrpy»kHoM Hacoc 18. Boma
TIoZIaeTesl TI0 HaTlopHOH TpyOKe 19, cHaG)KeHHOW CcTpyOLMHOM 25, TpeIHa3HAYCHHON TSt
PperympoBaHusi 00BEMHOTO Pacxoia BOJbI B pa30pbi3ruBareib abcopOepa, 1 CIIMBAETCS 110
BO3BpaTHOU TpyOke 20 B eMKOCTh C BOJOM. TakuM o0pasom, ruapocrcTeMa adbcopbepa
SIBJISIETCS 3AMKHYTOM.

Ha cronenmie Taroke pasMelleHbl dJIeMEeHThl M3 Habopa XMMHKO-aHATUTUYECKUX
cpencts (HXC), B ToM uwicrie: 3arps3HUTENH Bo3nyxa 21, TpyOku HHAWKATOPHBIE 22, TIPO-
600TOOPHHUK 23, TUIETKU-KAETbHUIIB 9 U YATUHUTEND 24.

4.1. K paboTe co CTEeH/IOM JIOITYCKAIOTCs JINLIA, 03HAKOMIIEHHBIE C €r0 YCTPOHCTBOM,
TIPUHIMIIOM JIEHCTBUS W TpeOOBaHMSIMM O€30MacHOCTH, TPHBEICHHBIMA B HACTOSILIEM
paszerne.

4.2. Tlpy BKIIOYEHHOM BO3IYLIIHOM HAcoce OIMH M3 KPaHOB ITHEBMOCHCTEMBI HOJI-
JKeH ObITh OTKPBIT.
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Puc. 11.4 Buemmmii BUI CTeHIa
4. TpeboBaHusI (Ge30MACHOCTH
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4.3. Tpu mosiBIIeHHH 3aT1axa OJJHOTO W3 3arpsi3HAUTENCH CIleMyeT MpeKpaTHTh MPoBeie-
HEe Tab0paToOpHOi paboTHI 10 YCTpaHeHHS HEUCIIPaBHOCTH.
4.4. JlabopatopHyt0 pabOTy HEOOXOIMMO IIPOBOWTH B XOpOIIO HPOBETPHBAEMOM
MIOMETICHUH.
4.5. Bpemsi HeipepbIBHOH pabOTHI BO3MYIIHOM IOMITHI — He Ooree 10 MrH.

5. IloaroroBka K paboTe M MOPSIIOK ee MPOBedeHUSs

5.1. CoemHATE BXOJIHYIO TPYOKY abcopOepa ¢ HATIOPHBIM IITYLIEPOM HAcOCa. 3aJTUTh B
HacOCHYFO CTaHIIMIO abcopOepa 2,5 J1 BOABL.

Brimounts Hacoc M € IOMOIIBIO CTPYOLIMHBI Ha TPYOKE TO/Iauy WK CIIMBA JJOOUTh-
cs1 ypoBHSI BofIbI B abcopbepe 20 — 40 MM, BBIKITIOUHTH HACOC. 3aKMMaMU U3 Habopa
HXC nepexath TpyOku oTOOpa mpoo.

5.2. Tlopsnok BHECEHMS 3arpsi3HUTENST BO3LyXa (OIHOTO M3 KOMIIOHEHTOB: alleTOH,
6emsuH BP-1 «anommay, ToIryoIr, 3TaHOM) B CHCTEMY CTCHIIA.

5.2.1. C noMOIIpIo MUTIETKU-KATITIHUIIBI (J1aJIee — TIATICTKA) BHECTH B IICHTPAIBHYIO
ropsoBrHy Kameps! 0,2 MIT 3arpsBHUTENS ¥ HE3aMEIUINTEBHO 3aKPBITh KaMepy.

5.2.2. 3aKpbITh KpaHbI OYHCTHBIX MarucTpaiei, a KpaH CBOOOMHON MAarucTpaii OT-
KPBITb.

5.2.3. BimouuTh BO3MYIIHBII HACOC U HE BBIKIIOYATH €r0 JI0 TIOJHOTO (OPUEHTHPO-
BOYHO 2-3 MUH.) UCTIAPEHUS 3arps3HUTENISI (KOHTPOJIb BU3YaJIbHBIN ).

5.24. BBIKTIOUHMTH HACOC, TIOJTOTOBUTH K PabOTe HACOC-TPOOOOTOOPHUK (Ianee —
POOOOTOOPHHUK) B COOTBETCTBHH ¢ 11.6. BCTaBUTH B MPOOOOTOOPHUK COOTBETCTBYIOIILYIO
WHIIMKATOPHYIO TPYOKY CO BCKPBHITBIMH KOHLIAMH M COE/IMHUTH C TPYOKOH — IITYLIEPOM
0TOOpa MPOOKI «I0 OUHCTKI. CHATH 3akuM. OTOOPATh C MTOMOIIBIO TIPoOooTOOpHIKa 100
MJI 3arpsI3HEHHOTO BO3yXa. Y CTaHOBUTH 3&KMM. C ITOMOIIBIO IIKAIBI HA YITAKOBOYHOM
KOpOOKE MHIMKATOPHBIX TPYOOK OIPEJIENINTh KOHIICHTPALMIO 3arPSI3HUTENS B BO3IyXe
ITHEBMOCHCTEMBI.

5.3. Topsimok paboTsI ¢ ancopOepoM (aKTHBHPOBAHHBIN YTOJIb FJTH CHITHKATEIIh).

5.3.1. 3akpbITh KpaH CBOOOTHOM MATHCTPAIH, OTKPHITH KPaH OYMCTHON MarHCTPai
azcopOepa ¢ aKTUBHPOBAHHBIM YTJIEM.

5.3.2. BimounTh HacOC M MPOTHATh 3arpsi3HEHHBIA BO3AyX 4epe3 aacopbep B Teue-
HHUE 2-X MHUHYT.

BBIKITIOUMTE HACOC W MPOM3BECTH OTOOP MPOOBI OYUILIEHHOTO BO3/IyXa Yepe3 LITY-
uep 11 B coorBercTBUM C 11.6.2.4.

Onpenemith 3QHEeKTHBHOCT OYHUCTKU BO3MyXa M0 GopMyIie:

D=[(K, — K,)/K.]-100, %,

rac K3 — KOHLICHTpALIMs BEIICCTBA — 3arPSIBHUTENIA B 3aIPA3HEHHOM BO3/1yXE, mr/ MS';
KO — KOHIICHTPAIIMs BCHISCTBA — 3AIPA3HUTEIIA B OUUILICHHOM BO3/YXC, Ml'/M3
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534. OTKpeITh KpaHbl ancopOepOB ¥ 3aKPBITh KPaH CBOOOMHOW MarmCTpaI.
BxSrounts Hacoc. I1pon3BecTy JOOUNCTKY THEBMOCHCTEMBI B TEUEHHE 5 MUHYT.

5.4. Tlopsimox  paboThI ¢ abcopOepoM.

5.4.1. TIpowsBecT OeiCTBYS B COOTBETCTBUM ¢ ILIL5.2.1-5.2.4.

5.4.2. OTKpbITh KpaH Ha abcopOep 1 Ha CBOOOIHYIO MaricTpaib, Ha ancopOepsl —
3aKPBITb.

5.4.3. Brmounts BozisiHOU Hacoc. [IpomsBectr mpokadKy Bo3ayxa yepe3 abcopoep B
TEUeHHE 2-X MUHYT.

544. BnounTh BO3IYIIHBIN HACOC.

54.5. BBIKTIOUNTS BOJISTHOM HAcoC.

5.4.6. BBIKTIOUHTS BO3/IYyIIHBIA HACOC.

5.4.7. TIpomsBectr 0TOOpP TPOOBI OYHMITICHHOTO BO3/IyXa B COOTBETCTRUM C 11.5.2.4.

54.8. Tpomsectn pacdeT 3P(PEKTHBHOCTH OYMCTKH BO3IyXa B COOTBETCTBHH C
m.5.3.3.

55. O0BEM MPOKAUMBAEMOTO Yepe3 COOTBETCTBYIOIIYIO HHIMKATOPHYIO TPYOKY BO3-
nyxa — 100 mot.

5.6. Tocre 3aBepIrieHus JIAOOPATOPHOI PabOTHI BEIKTIOUUTD YCTAHOBKY H IPOBEPHTH, 3a-
KPbITHI JIM KPaHbI Maructpaiel, kamepsl. [IpoBeTputs momernenue.

6. YcrpoiicTBo u padoTa Hacoca - Ipos0OTOOPHIKA
Bremrnuii Bu1 Hacoca — mpo600TOOpHUKA MPEICTaBICH Ha PHC.S.

Puc. 11.5. Bremnnii Bug Hacoca = mpoO00TOOpHHUKA
1 — Hacanka; 2 — mepexoIHasi BTyJKa; 3 — IHIHHIP; 4 — KPBIIIKA; 5 — IITOK.

6.1. [TonroToBka Hacoca — PoOOOTOOPHIKA K paboTe

6.1.1. IIpoBepsIOT UCIPABHOCTb CUTHAJIILHOTO yCTpoHcTBa. s 3TOrO 3ariy-
IIAI0T OTBEPCTHE YIUIOTHUTENILHOM BTYJIKHM Ha HacaJke JIFOObIM criocoOoMm, Ha-
npuMep, nansieM. Co3aarT paspexeHue B IUIMHAPE BBITATMBAHUEM IITOKA U3
HCXOJIHOTO MOJIOKEHMs 10 (pukcannu. OTKPBHIBAIOT OTBEPCTHE Ha YIUIOTHUTEIb-
HO# BTynke. CUTHAIBHOE YCTPOWCTBO MCTPABHO, €CIIM MPHU CO3JMAHHUH pa3pexe-
HUS B HacOCE M300pa’keHNe YEePHOI TOUKHM M3 CMOTPOBOTO OKOIIIKA MPOTAIaeT, a
IIpU ypaBHWBAHWHU JIAaBJICHUS BHYTPH HAacoca ¢ aTMOC(EPHBIM JaBICHHEM H30-
OpaxeHHe TOYKH B OKOIIKE TOSBISIETCS.

6.1.2. TIpoBepsitoT paboOTOCIIOCOOHOCTH 1ITOKA. JIJIst 3TOr0 MPUBOIST HACOC B
HCXOJIHOE TIOJOKEHHE (IITOK BBEICH B IMJIMHJIP A0 YIOPa, METKH Ha KPHIIIKE U
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IITOKE COBMEMICHBI). [I0THOCTRIO BBITATHBAIOT IUTOK A0 (hHKCArMy Ha MO3UINH
«50».

6.1.3. Hacoc roToB k paboTe, eciiii OH TepMETHYCH, CHTHAJIFHOE YCTPOMCTBO
HCTIPABHO, IITOK MEPEIBUTACTCS B HINIHHAPE 0€3 0COOBIX YCHINHA U (PUKCHPYETCS
Ha no3uuax «50» u «100».

6.2. Ucnonp3oBanne Hacoca-mpoO0OTOOPHHKA.

6.2.1. YcraHaBIMBaIOT WHAWKATOPHYIO TPYOKY B YIIOTHHTEIBHYIO BTYJIKY
Hacoca COOTBETCTBYIOIIUM KOHLIOM. KOHIIBI CTEKIISTHHOW TPYOKH MOKHO BCKPBITh
IIPY TTOMOIIM 3aTOYEHHOr0 OTBEpCTUs Ha Hacajke. [Ipu pabore Hacoc pekoMeH-
JyeTcsi IepKaTh B PyKax CMOTPOBBIM OKOIIIKOM K ce0e.

6.2.2. IlpuBoasT Hacoc B UCXOAHOE MOJIOKEHME. [l 3TOro BBOJST IITOK B
LWATHHAD 10 yropa (METKH Ha KPBIIIKE M IITOKe pasBepHyTh Ha yron 90°). Co-
BMEIIA0T METKH Ha KPBIIIKE H IITOKE.

6.2.3. Ina mpocaceBarus 100 M1 mpoObI Yepe3 MHIUKATOPHYIO TPYOKY BBI-
TATHBAIOT IITOK 110 (hukcaruu Ha mo3urun «100y.

6.2.4. OxoHYaHWE MPOCACHIBAHUS MPOOBI KOHTPOIHUPYIOT MPU MTOMOIIN CHUT-
HaJIbHOTO YCTPOWCTBA /10 MOSBJICHHS YEPHOHU TOYKH B CMOTPOBOM OKOIIIKE.

6.2.5. Ilo okoHYaHHH TIPOCACHIBAaHHUA HEOOXOAMMOTO 00BbeMa MpOOBI U3BIIC-
KaloT MHAUKATOPHYIO TPYOKY M3 YIUIOTHUTENILHOM BTYJIKH Hacoca. PexomeHayeT-
¢ cAenaTh 2-3 «X0JOCTBHIX» MpocachiBaHus BO3Ayxa (onepaiuu m.m.6.2.2., 6.2.3.)
JUIsL YIaJeHUsI arpeCCUBHOM Cpeibl M3 BHYTPEHHETO BO3IYLIHOTO MPOCTPaHCTBA
Hacoca.

6.2.6. IlpuBojsT HacOC B HCXOJHOE MOJIOXKEHHE T10 11.6.2.2.

7. Copep:xaHue oT4eTa
1. Kpartkoe omrcanue 1ieiu ¥ METOTUKH BBITIOTHEHHUS paOOTHL
2. 3anuchk m3MepeHni u pacdeT 3PPEKTHBHOCTH OUNCTKH.
3. BeIBOZBI.

8. KoHTpoJsbHBIE BONPOCHI

1. [aiite onpeseneHre BPeIHOTO BEIIECTBA.

2. Ha xakue KJj1acchl OMaCHOCTHU IMOJPA3/CNISIOTCS] BPEAHbIE BEIIECTBA B 3aBH-
CHUMOCTH OT CTEIICHU BO3EHCTBHUS HAa OPraHU3M 4elloBeKa?

3. HazoBure myTn NpOHMKHOBEHHSI BPEAHBIX BEIIECTB B OPraHNU3M 4YeJIOBEKa.

4. [laiiTe onpezeneHue NpelelibHO JTOMYCTUMON KOHIIEHTPALUH BPEIHBIX Be-
mects (I1J1K) B Bo3ayxe paboueii 30HBI.

5. HazoBuTe OCHOBHBIE CIIOCOOBI OYHUCTKM BO3YyXa OT Ia3000pa3HbIX 3arpsi3-
HEHUH.

6. JlaiiTe KpaTKylo XapaKTepUCTHKY abcopOepoB.

7. JlaliTe KpaTKylo XapaKTEpUCTHKY a1copOepoB.

8. HazoBure BeriecTBa, KOTOpble HanOoee MIMPOKO MPUMEHSIOTCS B Ka4ecT-
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BE a/ICOPOCHTOB.
9. B ueM CyIIHOCTH KaTaJIUTHYECKHX METOIOB OYHCTKH OT ra3000pa3HBIX 3a-
TpS3HEHUIT?
10.Kak ompenemnstor 3¢ppeKTHBHOCTE OYHCTKH BO3IyXa OT 3arps3HIIOIINX
BEIECTB?
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JlaGopaTopHnas padora Nel2
AHAJIN3 NOPaKEeHHs] TOKOM B Tpex(a3HbIX JIEKTPHYECKHX CeTAX Ha-
npsixerue 10 1 kB

Heabr padoTbl — ¥CCIEN0BATh ONACHOCTh MPUKOCHOBEHHMS 4eloBeKa K (as-
HOMY IPOBOJY 3JIEKTPUUECKOHN ceTu HampsbkeHueM 1o 1 kB B ee HOpMaabHOM U
aBapuUtHOM COCTOSHHSIX B 3aBUCHMOCTH OT peXHMa HEUTpaau UCTOYHMKA MUTa-
HUSl CeTH, aKTUBHOT'O COINPOTHUBICHUS H30JIMU U €MKOCTH MPOBOJOB OTHOCH-
TENbHO 3eMJIH, a TAK)KE CONPOTUBICHUS B LIEIH TeJla YeJIOBEKa.

Copaep:xanue padoThl

[IpoBecTr cpaBHUTENBHBIIM aHAN3 TPeX(Pa3HBIX ceTell HampsbKkeHueM 1o 1kB:
TPEXIPOBOIHON C HM30JIMPOBAHHONH HEUTPATbIO M UYETHIPEXIIPOBOJHOW C 3a3eM-
JICHHOM HEHTPAJBIO0 C TOYKH 3PEHHS OTACHOCTH TOPaKCHHS AIEKTPHUCCKIM TO-
KOM B cIIy4ae MpsIMOTO NMPUKOCHOBEHUS YeJoBeKa K (ha3HOMY MPOBOIY IPH HOP-
MaJIEHOM U aBapUHHOM PeKUMax pabOTHI CEeTeH.

[Ipu HOpMaNEHOM pexuMe pabOTHl KaXKAOTO BUAA CETH HUCCIIECAOBATh 3aBUCH-
MOCTB TOKa, IIPOXOSIIET0 Yepe3 TeJIO YeTI0BeKa

— OT aKTUBHOTO COINPOTHBIEHUS W3OJIAIMU MPOBOJOB MPHU MOCTOSHHOM 3Ha-
YEHUU UX EMKOCTH OTHOCHUTEIIBHO 3eMJIH

(Rae=Ree=Rce=Rpen=Re=Var ; Cag=Cgg=Cce=Cpen =Cg= cOnst),

— OT EMKOCTH MPOBOJIOB OTHOCUTEIBHO 3€MJIU MPH MOCTOSSHHOM 3HAYEHUU UX

conporusieHust u30yauu (Cag = Cgg = Ceg = Cpey = Cg = Var;
(Rag = Ree= Rce =R pen =Re =const);

— OT CONPOTHBJICHUS Ry, B Ilemy Tena 4eiaoBeKa IPH IMOCTOSHHBIX 3HAYCHUSIX
AKTUBHOTO COTPOTHBICHHUS H30JSIIUH Rg M €MKOCTH NPOBOJOB OTHOCHUTEIHEHO
3emid Cg.

[pu aBapuifHOM pexuMe pabOTHI KKAOTO BHIA CETH (B CIydae 3aMbBIKaAHHS
(ha3HOro MpOBOJA HA 3EMIII0 YePe3 COMPOTUBIICHHE PACTEKAHHIO TOKa R,,) wuc-
cJIeI0BaTh 3aBUCUMOCTH TOKA, TPOXO/ISIIETO Yepe3 TENIO YeTIOBEKa,

— OT CONpOTUBJIEHHS R,, MpU MOCTOSHHBIX 3HAYCHHSIX MapameTpoB Rg, Cg ,u
Rn;

— OT COMPOTHBIICHUs R}, MpH MOCTOSIHHBIX 3HaueHUsAX napameTpoB Rg, Cg, u
Ram.

Onucanne J1a60paTOPHOro CTEHAA
Crenp npexcTasisieT co00H HACTOJNBHYIO KOHCTPYKIHMIO C BEPTHKAIBHOH ITe-
penHeli nmaHensto. Ha nuneBoii manenu crenaa (cM. PucyHok) m3o0paxxeHa MHe-
MOCXeMa CHCTEMBI «Tpex(aszHasi JIEKTpHUUECcKas CEeTh — UYEeJOBEK», KOTOpas Co-
JCPKUT H300paKeHHEe MCTOYHMKa NuTaHus (TpexdasHas cers), (asHBIX M 3a-
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IOIUTHOTO TIPOBOIAHUKOB, 3NeKTponorpedurens, Y30 © Ienu, WMUTHPYIOILIHNE
MIPUKOCHOBEHHE YENOBEKa K (Da3HBIM NTPOBOIAM.

Wanukanus Hammaust GasHeIX HANPSKEHUH OCYIIECTBISIETCS TPEMsI CBETOH-
OJIHBIMH MHIWKATOpPaMHU — KeNThIM ((aza A), 3eneHbM ((asza B) u kpacHbM (¢a-
3a C).

PeansHO cymiecTByIOMmME paclpeeIcHHbIE CONPOTHBICHUS H30JISIUN U €M-
KOCTH TIPOBOJOB ((pa3HBIX M HYJIEBOI0) OTHOCHUTEIBHO 3€MJIM M300pakeHbl Ha
MHEMOCXEME B BHJE COCPEAOTOUCHEHBIX JIEMEHTOB — PE3HCTOPOB M KOHJICHCA-
TOPOB, PACIIOJIOKEHHBIX clieBa BHE 30HbI 3aiuThl ¥Y30. TpexdasHblil a1eKkTporno-
TpeOuTeNnb MMOKa3aH Ha MHEMOCXEME B BHIE KOpITyca, MOJKIIOYEHHOTO K CeTH
yepe3 Y30, pearupyromiero Ha TudpepeHIraIbHbIN TOK.

B u300pakeHnu 4esoBeKa MOMEIIEH CBETOJHOIHBIN WHIUKATOP, CUTHAU3H-
pYIOIKil 0 IPEBBIICHUN MPEAETHHO AOIYCTUMOTO IJIUTEIFHOTO TOKA Yepes de-
JIOBEKa.

Ha none MHEMOCXEMBI, psIIOM C H300paKEeHUSIMU 3JIEMEHTOB MOJEIUPYEMOH
CeTH, pa3MeIleHbl KOMMYTAIIMOHHBIC 3IEMEHTHI H PETryISTOPHI C COOTBETCTBYIO-
UM ¥ OYKBEHHO-IIM(POBBIMH O0O03HAYCHUSIMH, BBHIOJHIIONIMMHU CIICAYIOIIHE
¢$byHKIHN:

— M3MEHEHUE 3HAaYCHUH CONPOTHUBIICHUS H30JISI[H IPOBOJIOB BHE 30HBI 3all[U-
o1 ("RAE", "RBE", "RCE", "RPEN"): "1; 2,5; 10; 25; 100; oo kOM" u eMKoCTH
nposogos ("CAE", "CBE", "CCE", "CPEN"): "0; 0,1; 0,25; 0,5; 1,0; 2,5 Mx®",

— UMHTALWIO IPUKOCHOBEHHMS YeNIOBEKA K TOKOBEAYIIMM MPOBOJAM CETH WIIN
K IIPOBOJIY CETH Ha CTOPOHE Tpex(a3zHOro MOTPeOUTENs, NOAKIIOYEHHOTO K CEeTH
yepe3 Y30, myTeM coeIuHEHHs TMOKMM MHPOBOJOM CO INTEKKEPaMH KIEMMBI
"Xnp" ¢ onnoit ro kiemm "XA""XB","XC" umn "XAK",

— MMUTAIMIO 3aMbIKaHUsl OAHOrO 3 (ha3HbIX MPOBOIOB Ha 3emiio ("SK3"),
TIPU 3TOM ToJI0KeHHe «0» COOTBETCTBYET HOPMAJIBHOMY PEXHUMY pabOTHI CeTH,

— M3MEHEeHHUe 3HAYCHU I compoTuBieHus Tea dyenoseka ("RH"): "1-100 kOm",

— W3MEHEHHE 3HAa4YeHUI CONpPOTHBIICHMS 3aMbIKaHUS (Ha3HOTO NPOBOAA Ha
semutro ("R3M"):"10; 100; 1000 Om",

— ynpasnerue Y30 (xHonku «ITYCK», « CTOII», Mo KOTOPEIM IPOU3BOIUTCS
BrimoueHue-BeikmoueHrne Y30, u «k KOHTPOJIby, mo KoTopoil 0THOBPEMEHHO C
HaxatueM kHomku «M3MEPEHME» mnpousBoauTcs ONEpaTHUBHBIN KOHTPOJIb
¥30),

— MOJKIIIOYEHUE KOPITyCa 3JIEKTPONOTpeOuTeNs K HysieBoMy poBoay ("S..y"),

— UWMHTanus 3aMbIKaHMsA (A3HOTO TPOBOJA DIIEKTPONOTPEOMTENsT Ha
kopmyc("SK3 K", omHoBpeMeHHO ¢ HaxkatieM kHomnku «M3MEPEHUEY), nmepe-
KIIFOUCHHE peXHMa HeWTpanu («riyxo3a3eMiIeHHas HM30JIMPOBAHHAS») C OJHO-
BPEMEHHBIM MoJIKIoueHreM (oTkmouenneM) PEN-mposona ("SN™).

ComporuBnenue 3azemnenus Heirpanu ("R0") ycranoBneHo mocrosHHOe(4
Om).
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VYpOoBHU HamnpsDKCHWH Ha JOCTYIHBIX MPUKOCHOBEHMIO YacTAX CTEHJAA HE 00-
nee 3B u He PEACTABIAIOT ONTACHOCTH MOPAKECHUS JIEKTPUIECKUM TOKOM.

Wnpnkanus TokoB (AmmnepMmeTp) u HanpspkeHui (BomsTMmeTp) B Momenupye-
Mol Tpex¢azHoi ceTH, a Takke BpeMeHH cpabateiBaHus Y30 (CekyHmomep)
ocymiecTBiIsIeTCs NTH(GPOBBIMHA HHANKATOPAMH B HIDKHEH 4acTH CTEH/A.

WHounupyemble napaMeTpsl 3aBUCIT OT HOJIOXKEHUS Nepekitouateneil «Al -
A2 - RH»(TOK B nenu tena uenoBeka «Al» , ycranoBka Y30 «A2y, mubo comnpo-
tusneHue tena denaoseka "RH") u «UA - UB - UC» (nanpspkenust Ga3HbIX Mpo-
BOJIOB OTHOCHUTEJBHO 3EMIIHN).

[Mo mpuunmmy paboOTBHl CTEHA SIBASETCS HU(POBBIM MHKPOIPOLIECCOPHBIM
YCTPOWCTBOM, BBIYHMCIISIIONIMM [0 COOTBETCTBYIOUIMM (OpMyJaM MapaMmeTpsl
CeTH B 3aBHCUMOCTH OT KOMOMHAIMHA KOMMYTAIlMOHHBIX JIEMEHTOB Ha NepeaHel
TIAHEeNN CTeHJIA.

Pe3ynbraThl BIYHCICHUH BBIBOAATCA Ha IM(poBbIe HHAUKATOpHl. MHIMKATO-
PBI OTOOPaXKAIOT «M3MEPEHHBICY» (BBIYHMCIICHHBIC) 3HAUCHHS ITapaMeTpoB IO Ha-
katuro kHonku «MI3MEPEHUEY, pacnonoxeHHON cnpaBa B HI)KHEH 4acTH Ie-
penHelt maHenmy; moka3aHusA cOpackBaroTcs HaxkatreM kHomku «CBPOC», pac-
TIOJIO)KEHHOM TaM JKe.

ITpu padore ¢ Y30 kHonky «I3MEPEHUE Haxumaror, yaepxuBasi KHOITKA
«KOHTPOJIby» 1u6o "SK3 K".

BruttoueHne-BBIKIIIOUEHHE CTeHAa pou3BoauTcs Tymosepom «BKII-BBIKID»,
pAacIoJIOKEHHBIM CJI€Ba B H)KHEW YacTu NepeHell maHenu cTeHaa.

[Ipu BKIIOYEHHWH CTEHAA 3aroparoTcs CBETOAMOJIHBIC MHIWKATOPHI HATHUUUSA
(ha3HBIX HANPSDKEHUH HA MHEMOCXEeMe TIepeHell TaHeH.

[opsaaok BbINOJIHEHUS] pA0OThI

Hopmanwnuiit pesrcum padomot cemu

3apanme Nel. MccnenoBaTh 3aBUCUMOCTh TOKa, IPOXOASIIETO YEPE3 TEJO Ue-
JIOBEKa TPH MPSIMOM NPUKOCHOBEHUH K (pa3HOMY MPOBOJY, OT aKTHBHOI'O COIPO-
TUBJICHUS U30JSILMU NIPOBOJIOB CETH C M30JIMPOBAHHOM, a 3aTEM C 3a3€MJICHHOM
HEHTpasplo MIPHU MOCTOSTHHOM 3HAUY€HHH €MKOCTH MPOBOJOB OTHOCHUTENIBHO 3€M-
JIu, coOmonas YCJIOBHUE! RAE:RBE:RCE:RPEN u CAE:CBE:CCE:CPEN .

1.1. BxrounTs ctenn, nepesens Tym6nep "BKJI-BBIKJI" B Bepxuee momosxe-
HHUE; TIPU 3TOM JOJDKHBI 3arOPEThCS CBETOIMOTHBIE WHAWKATOPHI HATHIHS (az-
HBIX HapPsKEHUH HA MHEMOCXEME NepeJHEeN MaHemH.

1.2. TlpuBecTH CTEHA B HCXOJHOE COCTOsIHUE: HaxkaTh kHONKY "CBPOC"; mpn
9TOM cOpachIBAIOTCS 3HAYCHUS ITPEABIIYIIIEr0 COCTOSTHHS CTEH/A.

1.3. MopemupoBath Tpex(}azHyl0 TPEXIPOBOJIHYIO CETh C H30JIMPOBAHHOMN
HEWTpablo, yCTAaHOBHB NepeKitodaTessb "SN" B HIKHEE IT0JI0KEHHE.
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1.4. MozaenmpoBaTh HOpMAIBHBIA PEXXUM PabOTHI CETH, YCTAHOBHB IEPEKITIO-
garens "SK3" B monoxxenune "O".

1.5. ImuTHpOBaTh MPUKOCHOBEHHE YeIOBEKa K (Da3HOMY MIPOBOY, HAIIpUMED
K ¢aze A, g gero TUOKUIA MPOBOJ, CHAOKEHHBIH HAKOHEYHHKAMH, TTOACOCIH-
HUTH K KiemmaMm " Xmp" u "XA".

1.6. YcranoButh nepexiodarens "-RH" B momoxxenme "RH", mpu 3Tom Ha
urQpoBOM TabI0 OMMETpA TMOSBISETCS 3HAYEHHE CONPOTHUBIICHNUS TEJIa YEJIOBEKa,
COOTBETCTBYIOIIEE IOJOXKEHHIO PYKOSTKH moTeHimoMeTrpa "RH" YcraHOBUTH
MEJUIEHHBIM BpallleHUeM PYKOSATKH rnoteHuuomerpa "RH" 3amaHHOE mpernojaBa-
TEJIEM CONPOTHUBIICHHE LIENH Tena 4yesoBeka (00b1HO 1 KOM, - 3TOMY 3Ha4E€HHIO
COOTBETCTBYET KpaiiHee JICBOE IOJIOKEHUE PYKOSTKH IOTEHIIMOMETpa), Halo-
nas 3HayeHne RH Ha nuppoBoM Tabdo omMmmeTpa.

1.7. YcranoButs nepexmouarensyvu "SCAE", "SCBE", "SCCE" 3agaHHBIC ITpe-
MoJIaBaTeNIeM 3HAYCHUS €MKOCTEH IMPOBOAOB OTHOCHTENBHO 3eMJIM (Harpumep,
MOJIENHPYS KOPOTKYIO BO3AYIIHYIO ceTh, MOKHO 3a1aTh Cag=Cge=Cceg=Cg =0

1.8. YcranoButh nepekirouarens "Al-A2-RH" B nonoxenue "Al", npu 3Tom
Ha TMepenHel MaHeIN CTEHJA 3aropaerTcs C BETO IHOJ B MHEMOHHYECKOM H30-
Opa’KeHUH aMIIepMeTpa B I Tella YeJIOBEKa.

1.9. YcranoButs nepekaouarenu "SRAE", "SRBE", "SRCE" B kpaiiHue JieBbIe
I0JIOKEHHUS, COOTBETCTBYIOIINE 3HAYSHHIO "o0".

1.10. Haxarp kHonky "USMEPEHUE", cHATh moka3aHue ammepMmeTpa, Ha-
xatb KHOTNKY "CBPOC".

1.11. YcranaBnuBas nepekiarouaresimu "SRAE", "SRBE", "SRCE" mociemosa-
TenbHO 3HaYeHUA Rae=Ree=Rce=Rpen: 1,0; 2,5; 10; 25; 100x0.M, H3MepATh TOK B
nenyu Tena yenoBeka. CUMTHIBAS MTOKA3aHUs MHIMKATOpa aMIIEpMeTpa, 3aHECTH
UX B OTYET O JJaOOpaTopHOU padoTe.

[NPUMEYAHMUME: [Ins KaXaoro HOBOIO HM3MEPEHUSI HaXXKUMaTb KHOIKY
"USMEPEHUE", npenBapurensHo cOpackiBas npensinyniee kaomnkoi "CBPOC".

1.12. MogemupoBath TpEX(Pa3zHyI 4eThPEXIPOBOIHYIO CETh C 3a3EMJIICHHOM
HEeWTpaNbIO: IIepeBeCcTH nepekiroyaress "SN" B BepXHee MOJI0KEHHE.

1.13. YcranoButh 3HaueHne emkocTd PEN-TpoBoza OTHOCHTENBHO 3eMIH
Cren =Ce(em.1n. 1.7) ¢ momorisio nepekirodaress "SCPEN"

1.14. BemonHuTh ykasanud 1.I. 1.4 -1.11, ycTtaHaBnuBasi mOCIEI0BATEIBHO
3HaueHus! Rae=Rpe=Rce=Rpen=REe: o0; 1,0; 2,5; 10; 25; 100kOM, uzmepsisi TOK B
LIENH TeJla YeJOBeKa, CUMTHIBAsS TI0KA3aHUsI MHAMKATOPa aMIIepMeTpa U 3aHOCS UX
B OTYET O JabopaTopHOii padoTe.

1.15. Caenatb BBIBOJ O XapakTepe BIUSHHSA PEKUMa HEUTpald, a TaKkKe akK-
TUBHOTO COINPOTHBJIECHHSI M3OJISILMU IPOBOJIOB CETH OTHOCHTEJIBHO 3EMIIM Ha
OTIACHOCTH MOPAXKEHUSI TOKOM IIPH IIPSIMOM IIPUKOCHOBEHUH YeJloBeKa K (pazHOMY
MIPOBO/Y B YCJIOBHSIX HOPMAIILHOM PaOOTHI CETH.

"
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3ananue Ne2. MccnenoBaTh 3aBUCUMOCTh TOKA, MIPOXOSIIETO YE€PE3 TENO de-
JIOBEKa MPH HPSIMOM NTPUKOCHOBEHHUH K (ha3HOMY MPOBOAY, OT EMKOCTH IIPOBOJOB
OTHOCHUTEIJILHO 3€MJIM B CETHU C M30JMPOBAHHOM, a 3aTeM C 3a3€MJICHHOW HeMTpa-
JBIO TIPU TTOCTOSSHHOM 3HAU€HWH AKTUBHOTO COINPOTHBIICHHS H30JIALUH IIPOBO-
0B, CO6JHOZ[EI$[ yCJI0BHE: RAE:RBE:RCE:RPEN u CAE:CBE:CCE:CPEN-

2.1. BemoxanTs ykazanus m.a.1.2-1.6 3amanms Nel.

2.2. YcranoButh nepekimodarensmu "SRAE", "SRBE", "SRCE" 3anaHHbIC mpe-
NoJiaBaTesieM 3HAYeHUS aKTUBHOTO COIPOTUBIICHHS IPOBOJOB OTHOCHUTEIBHO
3eMiH (HampuMep, MOJCITUPYs KaOeIbHYIO CeTh, MOXKHO 3a/aTh Rag=Rpe=Rce=
:RE :OO)

2.3. VYcranapnuBas nepekmovarensmu "SCAE", "SCBE", "SCCE" nocnenosa-
tenpHO 3HaueHHs Cap=Cge=Cce=Ce: 0; 0,1; 0,25; 0,5; 1,0; 2,5 Mx®D, usmepaTs
TOK B IIEMH YEJIOBEKA, CUNTHIBAs MTOKA3aHUSI WHAMKATOpa aMIepMeTpa M 3aHOCs
ux B order o nabopaTopHOil pabote. Ilpum pabore He 3a0BIBaTH TpeOOBaHHA
MMPUMEYAHNA k . 1.11.

2.4. MopenmupoBath Tpex(a3HyI0 UYETBIPEXNPOBOJHYIO CETh C 3a3eMJICHHOM
HEHTpaIbIo: IepeBECTH IepeKiIrodaTels "SN" B BepXHee IMOJI0KEHHE.

2.5. JlonmonaHMUTENBHO K YKa3aHUsIM 11.2.2 yCTaHOBUTh MNEPEKIIOYATEIEM
"SRPEN" 3HaucHHe RPEN:RE-

2.6. BBINONHUTE MOBTOPHO yKa3aHUs M.2.3, JOMOJHUTENBHO YCTaHABIMUBAsI
nepekitouareneM "SCPEN" 3naueHust Cppn=Ck.

2.7. Cnenath BBIBOJ O XapakTepe BIMSHHS pPeKUMa HEHTpaH CEeTH, a Takke
emkocTu C MpoBOJIOB OTHOCHUTENILHO 3€MJIM Ha ONACHOCTh IIOPAXKEHHS TOKOM MPHU
TIPSIMOM TIPUKOCHOBEHHUH YeJIOBeKa K (ha3HOMY IPOBOJY B YCIOBHSX HOPMAaJIbHOM
paboTHI ceTH.

3apanue Ne3. MccnenoBaTh BIMSHUE aKTHBHOTO CONPOTHBIICHHS B 1IN TEJa
yenoBeKka Ry Ha 3HaueHHe ToKa |, MpOXOAAIIero yepes 4esloBeKa, IPUKOCHYBIIE-
rocst K (ha3sHOMY IIPOBOZY CETH C M30JMPOBAHHOM M C 3a3eMIIEHHOI HEHTpalbio,
IIPY HOPMAJIBHOM PEXHME PabOThI CETH.

3.1. Bemonauts ykazanus 1m.1.1.2-1.6 3aganus Nel. Kpome Toro, nepekitoya-
TeNb BOJIBTMETPA YCTAaHOBUTH B mosioxkeHue "UA".

3.2. YcranoButh nepeximodarensimu "SRAE", "SRBE", "SRCE" u "SCAE",
"SCBE", "SCCE" 3amaHHbIC TpEIoaBaTeieM 3HAYCHUs aKTUBHOTO COMPOTHUBIIC-
uust m3oiannd Rag=Rpe=Rce=Rg m emroctn Cae=Cge=Ccg=Cg mpoBomoB
OTHOCHTEJILHO 3eMJIU (HalpUMep, MOACIUPYs KOPOTKYIO BO3IYIIHYIO CETh, MOXK-
Ho 3a1aTh Rg = 100 KOM u Ce=0).

3.3. [lono6Ho yxasannomy B 1.m. 1.6, 1.8, 1.10, ycraHaBiauBas MeJICHHBIM
BpalleHHeM PYKOSTKH MoTeHImoMeTpa "RH" mociexoBareibHO 3HAUSHUS COTPO-
tupneHus Rhi B uenu Tena yenoBeka , U3MEPSTh COOTBETCTBYIOLIME 3THM 3HaUe-
HusM Toku  Thi n Hanpsbxenus U A Mexxay da3HbIM npoBogoM A 3emiieid (CUUTHI-
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BaTh [TOKA3aHUSI HHANKATOPOB aMIIEPMETpa M BOJIBTMETPA U 3aHOCHThH UX B OTYET
o mabopaTopHoii pabdore).

3.4. MonemupoBath Tpex(a3Hyl0 UYEeTHIPEXIPOBOIHYIO CETh C 3a3eMIICHHOH
HEHTpaIplo, YCTAHOBHB Iepekirtodarens "SN" B BepXHee TOoI0KEeHHE.

3.5. JlomomHUTENpHO K YyKa3aHUSAM 11.3.2 YCTAaHOBHUTH MEPEKIIOYATEIISIMA
"SRPEN" 11 "SCPEN" 3HaueHHUs RPEN:RE u CpEN:CE.

3.6. IIoBTOpHO BBINOJHUTH yKa3aHus M.11.3.3.

3.7. PesynbTaThl U3MepeHuil NpeCTaBUTh B oTYeTe B BUAE Tadbn. 1 —3 u rpa-
¢ukos 3aBucumocteit I,=1(Ry) u Ux =U(Ry) mist oboux BUIOB ceTeid.

3.8. Chenatp BBIBOJ O XapakTepe BIMSHUS CONpOTHBICHUS Ry B memm tena
YeJIOBeKa Ha OMAacHOCTh MOPaKEHUSI TOKOM B TpeX(a3HbIX CETAX C Pa3IUIHBIM
PEeXUMOM HEUTpaiu.

Asapuiinbli pesxcum pabomoel cemu

3aganne Ned. [Ipu aBapwmiiHOW cuTyaruu (3aMbIkaHHe (Da3HOTO TPOBOIA Ha
3EMIIIO Yepe3 CONPOTHBIICHHE PACTEKAHUIO TOKA R3y) MPOBECTH CpaBHUTEIBHBIN
aHaJIN3 ONACHOCTH NMPHUKOCHOBEHHS YeNIOBEKa K HCIIPAaBHOMY (ha3sHOMY ITPOBOAY B
CeTAX C HM30JIMPOBAHHOM M 3a3eMJICHHOW HeHTpanbio. McciemoBaTe XapakTep
BIIMSIHUA COTIPOTHBIIEHUS R3y Ha 3HaueHue Toka lp, mpoTekaromiero yepes 4eso-
BEKa.

4.1. BomonHuTh ykazanus 1m.1.3.1 u 3.2 3aganus Ne3.

4.2. IepexmouateneM "Sk3" 3amkHyTh (azHblii poBoa B mimu C Ha 3emitio
4yepe3 conpoTHBIeHHE Ry.

4.3. YcranaBnmBas nepekimodareneM "R3Mm" mocnenoBarenbHO 3HaUCHUS R3y
=10; 100 u 1000 Om, uzmeputh TOK |y B menn Tena yemoBeka u HanpsbkeHueU o
Mexay (azHeIM MpoBoAOM A U 3eMiieil (CUMTBHIBATH MOKA3aHHS WHIMKATOPOB
amIiepMeTpa M BOJIBTMETpa M 3aHOCHUTH MX B Ta0iI. 4 otuéra 0 1abopaTopHOH pa-
oore).

4.4. MopemupoBaTh Tpex(a3HyI0 YETHIPEXNPOBOJHYIO CETh C 3a3eMJICHHON
HEeWTpablo, yCTAaHOBHB NepekiitouaTesb "SN" B BepxHee M0JI0KeHHe.

4.5. Usmeputh Tok |, m HampsikeHnne Up B 3aBUCUMOCTH OT CONPOTHUBIICHUS
R3y, BBITIONHUB MOCHenoBaTeNbHO yKazanus m.3.5 3amanust Ne3 u 4.3 3amaHust
Ned.

4.6. Pe3ynbTaThl M3MEpeHHUil IPEICTaBUTh B OT4ETe B BUae Tabm. 4 - 5 u rpa-
¢ukoB 3aBucumocteit |y = 1(Rsy;) 1t 060Mx BUIOB ceTei.

4.7. Caenatb BBIBOJ O XapaKTepe BIMSHUS CONPOTHUBIICHUS PACTEKAHHUIO TOKa
B MecTe 3aMbIKaHMs (pa3HOrO IPOBOJA Ha 3eMIII0 R3y Ha OMACHOCTH IMOpPaXKeHMS
TOKOM B TpeX(a3HbIX CETSIX C PA3INYHBIM PSKUMOM HEHTpaIu.

3apanue NeS. [Ipu aBapuiiHON cuTyanuu (3aMblkaHMM (DPa3HOTO IPOBOJA Ha
3eMJII0 Yepe3 CONPOTHBIIEHHE PACTEKaHMIO TOKA Rsy) BBIOJHHUTE HCCIIEIOBAHHE
XapakTepa BIMSHHS CONPOTHBIICHHS B IIENH TeJa YeJI0BeKa, IPUKOCHYBIIETOCS K
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HCTIpaBHOMY (pa3HOMY IMPOBOIY B CETAX C M30JIMPOBAHHON U 3a3eMIICHHOHN HE-
Tpaiblo, HAa 3HAYCHHUE TOKA |p, IPOTEKAOIIET0 Yepe3 YeoBeKa.

5.1. BemoxanTs ykazanus m.ar. 1.2-1.3 u 1.5-1.6 3aganus Nel. Kpome Toro,
MIePEKIIF0YaTeNh BOJIFTMETPA yCTAaHOBUTH B mojioxkerHne "UA".

5.2. IlepexmogareneM "Si3" 3aMKkHYTH (a3 npoBox B mwmm C Ha 3emitio
Yepe3 CONPOTUBIICHHUE .

5.3. YcranoButh nepekiroyareneM "S3M" 3aJaHHOE MperojaBaTesieM 3Have-
nue Rz (Hanpumep R3,=100 Om).

5.4. Onpenenuts U 3anmucaTh B TaOJUIly OTYETa O JIAOOpaToOpHOil paboTte 3Ha-
YeHUs TOKa |y B 3aBUCHMOCTH OT COIIPOTHBIICHHS B LIENH Teja denoBeka Ry mpu
MIOCTOSTHHOM 3HAa4€HUH R3y AU CETH ¢ M30JIMPOBAaHHOI M 3a3eMJICHHOW HEHTpa-
JIBIO, BBITIOJIHUB MOCIIECI0BATENILHO yKa3aHus 1m.1m.3.2-3.3.

5.5. CnenaTp BBIBOZ O XapaKTepe BIMSIHUS CONPOTHBICHUS Ry B nienn Tenave-
JIOBEKa Ha OMACHOCTH ITOPaKCHUS TOKOM B TPeX(a3HbIX CETAX C U30IMPOBAHHOM
1 3a3eMJICHHOH HEHUTpaNBI0 TIPH aBapUtHOM pekuMe pabOoTHI CeTei.

5.6. Berxmrounts crena, nepeseas tymbOnep "BKJI-BBIKJI" B HmkHEe moio-
KEHHE.

Conep:xanue oT4yeTa o JjabopaTtopHoii padore.

Pe3ynbraThl M3MepeHHU IPEICTaBUTH B BUE TaOIUI] U Tpa)KOB, BEIYEPTUTH
CXEMBI UCCIICYEMBIX ceTe U CICJIaTh BbIBO/JIbI, YKAa3aHHBIC B COOTBCTCTBYIOMINX
IMyHKTaX TPUBCACHHBIX BBIIIC 3auaH1/1171.

Tabnuma 12.1.
3aBHCHMOCTB TOKA, IPOXO/IAIIECTO Yepe3 TEJIO0 YeIOBEKa IPH MPSIMOM IIPHUKOCHO-
BEHUH K ()a3HOMY MPOBOY, OT aKTUBHOTO COIPOTUBJICHHUS M3OJISAIIH IPOBOOB

CeTHU ¢ U30JMPOBAHHOM, a 3aTeM ¢ 3a3eMiIeHHO# Hewrpanbio |y, = f(Ry,), npu

Rae=Ree=Rce=Rpen B Cap=Cpe=Cce=Cpen .

Rae=Ree=Rce=Rpen, KOM 0 1.0 2.5 10 25 100
In mA,

1. V3ompoBaHHasi HEWTpalb

2. 3a3emieHHas HEUTpalb

Tabimma 12.2.
3aBUCUMOCTD TOKA, MPOXOJISALIETO Yepe3 TeJIO0 YeIoBeKa P MPSIMOM MPUKOCHO-
BEHUH K (ha3HOMY IPOBOAY, OT EMKOCTH IPOBOJIOB OTHOCUTEIIFHO 3EMJIH B CETH C

M30JIMPOBAHHOM, a 3aTeM ¢ 3a3emiieHHOH Heltrpaibto Iy = f(Cy), mpu
Rae=Ree=Rce=Rpen B CaAp=Cre=Cce=Cpen.

:CBE:CCE:CE, MKD 0 0.1 0.25 0.5 1.0 2.5
lh, mA

1. MzonupoBanas HelTpab
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| 2. 3a3eMJIeHHasl HeUTpasb

I |

Tabmuua 3.

3aBHCHMOCTbH TOKa |, MpoXosIIero yepes 4enoBeka, MPUKOCHYBIIETocs K (a3-
HOMY IIPOBOZY CETH C U30JINPOBAHHOM U € 3a3€MJIEHHOM HEUTpaJIbIO, IIPU HOP-
MaJIbHOM PEXHUME paboThl OT aKTHBHOTO CONPOTHBIICHNUS B LIETIN TEJIa YEJIOBEKA

Rk

ConpoTHBIieHHE B [ENHU Tela 1 o5 50 75 100
yenoBeka, KOM
W3onupoBanHas I
HeHTpanb U

h
3azemieHHas I
HeHTpaib U

h

Tabmuma 12.4.

3aBHCHMOCTH TOKA Ih: MPOTEKAOMICTO YEPE3 YCIIOBCKA OT CONIPOTUBJIICHUA

R3y Tipu aBapuitHOM peskuMe paboTHI

R3w, Om 10 100 1000
HWsonuposannas Heil- Iy
Tpaib Us
3a3emiieHHast HEUTpalb I
Un

Tabmuua 12.5

3aBHCHUMOCTH TOKA |, TPOTEKAIOIIEro yepes YeIoBeKa OT CONPOTHRIICHUS B

M TCj1a 4CJI0BCKaA, IT

pU aBApUITHOM pekuMe paboThI

Ry, Om 1 30 20.05 63.5 99.5
Wsonmuposannas | |y,

HEUTpallb Un

3a3eMiIcHHAs Ih

HEUTpab Un
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JlaGopaTopHas padora Ne 13
HccnenoBanue XapaKTepUCTHK YCTPOICTBA 3aIIMTHOTO OTKJIIOY €HHUS HA
COOTBETCTBHE TPEGOBAHUSAM IJIEKTPOOE30ACHOCTH

Henb padorbl
enb padoTbl — HCCIEIOBAaHUE OCHOBHBIX XapaKTEPUCTHK YCTpOMCTBa 3a-
muTHOro oTkitoueHus (Y30), pearupytomero Ha quddepeHnnansHblil ToK ( TOK
HYJIEBOW TOCIIEIOBATENILHOCTH) B TpexdaszHoii cetn 134anpspkenuunem 1o 1kB ¢
3a3eMJICHHOW HEWTpaJIblo, U OLIEHUTh MX COOTBETCTBHE HOPMATHUBHBIM TpeOOBa-
HUSIM 3JIEKTPOOE30MIaCHOCTH.

Coaep:xanue padoThl

1. DKcreprMEHTaIbHO ONPENCIUTh YCTAHOBICHHOE HA CTEHJE UINTEIBHO
JOIyCTUMOE 3HaUeHHe ToKa |jg¢ MPOXOAAIIEro yepes Telo 4eI0BeKa.

2. BBIOHUTP MIpeBapUTENBHBINH KOHTPOIb paboTocmocobHocTH Y30.

3. U3mepuTtsh Tok ycraBku ly Y30.

4. Vizmeputs BpeMs cpabaThiBaHusA To, Y30 U TOK lp, KOTOPBIH B TeUEHHE 3TO-
TO BPEMEHHM MPOXOAWT Yepe3 4YeloBeKa, MPUKOCHYBIIErocs K (haze B 3amuinae-
MOM 3JIEKTpONoTpeduTene.

5. HccnenoBaTh BIMSHHE 3alMTHOTO 3aHYJICHHS! KOpITyca JJIEKTPONOTpeOH-
tesist Ha 3 dexTuBHOCTH AelcTBUs Y30 npu 3amMbIkaHuu (asbl Ha KOpIyC.

6. CaenaTh 3aKJIIOYEHHE O COOTBETCTBMU HCCIEJOBaHHBIX MapameTpoB Y30
JIOTYCTUMBIM, O0ECTIEYMBAIONINM YCIOBUSl 3JeKTpoOe3omacHOCTH. OIeHUTH
BIIMSTHHE 3aIIUTHOTO 3aHyJeHus Ha 3 dexruBHOCTS AeicTeust Y30.

Onucanue 1a00paTOPHOIl YCTAHOBKM
(Cwm. na6. padoty Nel)

[opsiaok BbINOHEHHs PA0OTHI

Bruttounts ctenn, nepesens tym6iep "BKII-BBIKJI" B BepxHee monokeHHE;
IPU 3TOM JOJDKHBI 3arOpeThCsl CBETOJHMOJHbIE WHIMKATOPHI HATUUMs (ha3HBIX
HAaIpsDKeHUI Ha MHEMOCXEMe Tepe/IHe TTaHelu.

IIpuBecTH CTEHI B HCXOAHOE cOCTosHHE, HaxaTh kHomky "CBPOC"; mpu
9TOM COPAChIBAIOTCS 3HAYCHUS ITPEABIIYIIEr0 COCTOSIHHS CTEH/IA.

3ananue Nel OmnpenenuTs 3alaHHOE B CTEHJE JUTUTEIHHO JOMYCTUMOE 3HA-
YEeHHUE TOKa , IPOXO/SIIET0 Yepe3 TeJI0 YEIOBEKa.

1.1 MonempoBaTh Ha cTeHJe Tpex(]asHyI0 YETBIPEXIPOBOIHYIO CETh C 3a-
3eMJICHHOW HeWTpanblo. [yt 3TOro ycTaHoBuTh mnepekmodarensimu "SRAE",
"SRBE", "SRCE", "SRPEN" 1 "SCAE", "SCBE", "SCCE", "SCPEN" conpoTuBicHHE
N30JSIIMU M €MKOCTH IPOBOJIOB CETH OTHOCHTEIHHO 3€MJIM B COOTBETCTBHHU C
ykazaHmsiMu niperonaBatens (HampuMep, Rae=Rpe=Rce=Rpey = 100 xOM u
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Cae=Cge=Cce=Cpen = 0,1 Mx®). IlepeBectn mepexirouaTens "SN" B BepxHee
MIOJIOXKECHHE. Y CTAHOBUTH Tiepekitouatens "SK3" B momoxkernne "O".

1.2. IMuTHpOBaTH MIPUKOCHOBEHHE YeIOBEKa K (ha3e, UId 4ero THOKUi mpo-
BOJI, CHa0)KEHHBIH HaKOHEYHUKAMH, MOJCOEANHUTH K Kiemme "Xmp" Ha MHEMO-
HHUYECKOM HM300paXKeHNH PYKH dYeJoBeka W omHoW m3 kimemMm "XA", "XB" wm
"XCH'

1.3. PykosTKy miaBHoOro peryisitopa "RH" mepemecTuts B KpaiiHee IpaBoe
MOJIOXKEHHE (EMY COOTBETCTBYET 3HAUCHUE CONPOTHUBIICHMS TeJla 4eJIOBEKa, PaB-
Hoe 100 kOm ).

1.4. YcranoButs nmepekiroyarens "Al-A2-RH" B nonoxenue "Al", npu 3ToM
BBICBETUTCSI C BETO JUOJ B MecTe HOJKITIOYCHHsS aMIepMeTpa A H3MEpeHUs
ToKa |, B IeH TeJIa JesoBeKa.

1.5. MennenHoO Bpamasi pyKOsITKY peryisTopa R, mpoTHB 4acoBo#l CTpenkd,
O’KHJasi 3arOpaHusl CBETOAMOJa B M300paKCHWM 4YeNoBeKa. B MOMEHT Havaia
CBCUCHHMSI CBETOJHMO/NA B HM300paKCHWHM 4YEJOBEKa W3MEPUTh, HaKaB KHOIKY
"USMEPEHUE", 3nauenne Toka l,, KOTOpOe COOTBETCTBYET MPUHATOMY JJTH-
TEJILHO JIOMYCTUMOMY TOKY | g4 OCTaBUTH PyKOSATKY pETyJsTOpa B MOJOKCHHH,
COOTBETCTBYIOIEM JUIUTENIEHO JOMYCTUMOMY TOKY lpgq

1.6. Haxxats xHomky "CBPOC".

3aganme Ne2. [Iposeputh padoTocrocooHocTh Y30.

2.1. Bxmounts Y30, HaxkaB kHonky "[IYCK". IIpu sTom Ha xHomke "[TYCK"
BBICBETUTCSI CBETOJHOM, CBUACTEILCTBYIOIIMHA O 3aMBIKAHWM KOHTakToB Y30,
HaJIMYUH HAIPSOHKEHUSI Ha €r0 BBIXO/IE M, COOTBETCTBEHHO, Ha BXOJIE JICKTPOIIO-
TpeOuTEN.

2.2. Habmronate cpabateiBanue Y30 npu OJHOBPEMEHHOM HAaXKAaTHU KHOIIOK
"KOHTPOJIb" n "USMEPEHHME". Ceeromnon Ha kHonke "ITYCK" racHeT, 4To
yKa3bIBaeT Ha OTCYTCTBHE HalpspKeHUs Ha Bbixoae Y30 BeiencTBUE pa3MbIKaHUS
€ro KOHTakToB, 3aropaercs cBetoguon "KOHTPOJIb". Cekynaomep mpu 3TOoM
IoKa3bIBaeT Bpems cpabaTeiBanus Y 30.

2.3. Cnenathb BbIBOJ 0 paboTocnocobHocT Y30.

3aganneNe3. Uzmeputs Tok ycTaBku ly, Y30.

3.1. Haxxats xHOnKy "CBPOC".

3.2. YcTaHOBUTH NEPEKITIOYATEh aMIiepMeTpa B rosioxkenue "Al".

3.3. [IpucoequHATE «4enoBeKa» K (aze A B AJIEKTPONOTpeOHTENe, IS Yero
TMOKMH TIPOBOJ, CHAOXKEHHBI HAKOHEYHHMKAMH, IIOJICOSIMHNUTh K KIEMMaM
"Xnp" Ha MHEMOHHMYECKOM H300pakeHHM pyKH uenoBeka n "XAK" Ha Kopyce
JIEKTPONIOTPEONTEIIS.

3.4. Bxmtouuts Y30, HaxkaB kHonky "ITYCK".

3.5. Haxas u ynepxusas kHonky "MUSMEPEHUE", ymeHbiias conpoTusie-
Hue Ry, mocpencTBoM MeIeHHOTO BpalieHUs! TPOTHB YaCOBOW CTPEIIKH PYKOSTKH
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€T0 PEeryisiTopa, OCTaBICHHOH B TIOJIOKECHUH, COOTBETCTBYIOIIEM UTUTENIBHO JI0-
ITyCTUMOMY TOKY |}, ¢4, HAOMOMATE 32 MOMeHTOM cpabatbiBanus Y30. B momeHT
cpabateBarus Y30 (racuer maaunkarop Ha kHomnke "IIYCK" Y30) 3adukcupo-
BaTh NIOKAa3aHUE aMIIEPMETPA, KOTOPOE COOTBETCTBYET TOKY YCTABKH ly.

CpaBHHTH M3MEPEHHOE 3HAYEHUE TOKA yCTaBKH |, ¢ ycTaHOoBIeHHBIM Ha Y30,
YCTaHOBHB IIEPEKIIIOYATETh aMIlepMeTpa B mojoxenue "A2" (mpu 3TOM 3aropa-
€TCsl CBETOAMOHBIH MHINKATOP HA MHEMOHHYECKOM M300pa)KCHUH amIlepMeTpa
A2) ¥ CHSAB €ro MOKa3aHMUs.

3ananue Ned. 3ameputs Bpems cpabateiBanusi Tcp Y30 u ToK |, mpoxons-
U B TEUEHHE T ¢, YEPE3 YeNOBEKa, NPUKOCHYBIIErocs K (dase B 3alUIIAEMOM
AJIEKTPONIOTpeduTEE.

4.1. TlepeBecTn YCTPOWCTBO B HCXOJHOE COCTOSIHHUE, HaXXaB KHOTKY
"CBPOC".

4.2.YcTaHOBUTH PYKOATKY IUIaBHOTO perynsropa Ry B momoxkerne "1 xkOm".

4.3. YCTaHOBHTH IEPEKITIOYATENh aMIIepMeTpa B mosoxkeHue " Al".

4.4. Bkmounts Y30, HaxaB kHonky "ITYCK".

4.5. IlpucoenqnHUTH «4eloBeKa» K (aze A »IEKTPONOTPEOUTENs, OCTaBUB
MoJicoeAMHEHNE B cooTBeTcTBUE ¢ 11.3.3 1 HaxaB kHonky "MU3SMEPEHUE". Ha-
onronate cpabateiBanue Y30 (YTO BBI30OBET OTKIIOYEHHUE IJIEKTPONOTPEOHTENS
oT cetn). [loka3zaHne MUIIHCEKYHIOMEpPa COOTBETCTBYET BpEeMEHH cpabaThIBa-
HHA T, Y30, a amnepmerpa — TOKy | IpolieameMy B TEYEHUE STOTO BPEMEHU
yepes3 4eIoBeKa.

4.6. Ha ocHOBaHMHU CpaBHEHHs H3MEPEHHOTO 3HAUCHHS TOKa C JAOMYCTHMBIM
NpHU BPEMEHH BO3/ICHCTBUS HA YEJIOBEKA, PABHOM Tcp, CHENATH BBIBOA 00 3 dek-
TUBHOCTH 3aIUTHOTrO JAelcTBUS Uccienyemoro ¥Y30.

3aganmne NeS. ViccrnenoBaTh BIMSHIE 3aHYJICHUS 3JICKTPOIIOTPEOUTEIS HA pa-
6oty 3ammmatoriero ero Y30 B cirydae 3aMbIKaHUA (a3l Ha KOPITYC 3JIEKTPOIIO-
TpeOuTEN.

5.1. OTcoeqnHUTH THOKHIA MPOBOJ, CHA0KEHHBI HAKOHEYHHKAMH, OT KJIEM-
MBI "XA" Ha KopImyce aneKkTponoTpedburend. [lepeBecTi yCTPOHCTBO B HCXOIHOE
cocrostHue, HaxaB kHoTKy "CBPOC" .

5.2. 3aHynuTh KOPIYC OJIEKTPOTOTPEOUTENS, yCTaHOBUB MeEPEKIII0YaTelNb
"Szai" B BepxHee MOJI0KEHHUE.

5.3. Bxmtounts Y30, Haxas kHonky "ITYCK".

5.4. OcymectBuTh npodoit (a3l C Ha KOPITyC 3IEKTPOIIOTPEOUTENS, HAXKaB
onHoBpemeHHO KHOMKH "SK3 k" u "USMEPEHUE". Habmonate nociaencTus.

5.5. IlepeBecTr ycTpOMCTBO B HCXOJIHOE COCTOSIHME, OT’KaB KHOMKY ""SK3" 1
HaxkaB kHonky "CBPOC" .

5.6. HapymmTs 3aHyneHue, IpOn3BeAs pa3pblB 3aHYJISIONIETO MPOBOIAHUKA
MTOCPENICTBOM TepeKIroueHus ""S3am" B HIDKHEE MTOJIOKEHHE .

5.5. IloBTOpHO BBINMOJNHUTG yKa3aHud m.m.5.3 , 5.4, 5.5.
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5.6. B oTdgete o mabopaTtopHOi paboTe HamMCaTh BEIBOJ IO PE3YIbTAaTaM IIPO-
BEJICHHOT'O KCIIEPHMEHTA.
5.7 Beixmounts crern, nepeseas TymOiep "BKII-BBIKJI"B HimkHEe momoxe-
HHE.

Copep:xaHue oT4YeTa 0 1a0opaTopHoii padore

OTueT nOKEH COAEPIKaTh:

— cXeMaTH4ecKoe n300pa)keHHe 3aHyJIEHHOTO 3JIEKTPOIIOTPEOUTENs, TIOAKIIIO-
YEeHHOTO K ceTn yepe3 Y30, a TakKe 3JIEMEHTOB B 30HE €0 3alUThI;

— oOpaboTaHHBIE pe3yJIbTaThl POBEICHHBIX HCCIICIOBAHUN U TIOJTyYEHHBIE Ha
UX OCHOBE BBIBOJIBI (CM. YKa3aHUS COOTBETCTBYIOUINX MIYHKTOB paboThI);

— 0000111eHHOE 3aKITI0YeHHE 00 d3PPEKTUBHOCTH 3aTUTHOTO aeicTBus Y30 u
COOTBETCTBHHM €r0 IapaMeTPOB JONMYCTUMBIM, 0OSCIICUHBAIOLIMM YCIOBHS JICK-
TpoOE30IaCHOCTH.
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JlaGopaTopHas padora Ne 14
HccnenoBanue 3alIMTHOTO 3a3eMJIeHHS B 3JIEKTPOYCTAHOBKAX
HanpsikeHueMm 10 1 kB

Iesab paGoThl — OIICHUTH BIUSHNE 3AIUTHOTO 3a36MJICHHUS HA OMACHOCTH I10-
PaKCHUSI TOKOM B 3JEKTPOYCTAHOBKAaX, MUTAIOMINXCSA OT Tpex(aszHbIX TpEXMpo-
BOJIHBIX CETEeW C M30JIMPOBAHHON HEHTPANbIO M OT TpeX(a3HBIX MATUIIPOBOIHBIX
ceTel ¢ 3a3eMJICHHOI HelfTpanblo HanpsikeHueM 1o 1kB.

Copaep:xanue padoThl

1. UccnenoBath 3G QEKTUBHOCTD 3aIIUTHOTO 3a3eMJICHHS KOpILyca 3JEKTPO-
MOTPEOUTENs], MUTAIIETOCS OT TPEX(a3HOW TPEXMPOBOMAHON CETH C HU30JIUPO-
BAaHHOH HEWUTpaJIbIO.

2. WccnenoBath HalpsOKEHHE Ha 3a3¢MIIEHHOM KOPITyCe AJIEKTPOMOTPEOUTEIS
B 3aBHCHMOCTH OT COTPOTHBJICHHUS €r0 3a3eMJIIIOIIETO YCTPOHCTBA B CETH C U30-
JIMPOBAaHHOM HEUTpPAJIBIO.

3. O1eHUTh OMAacHOCTH MOPaKEHUSI TOKOM TIPH OJHOBPEMEHHOM 3aMBIKAHUHU
pasHBIX (a3 ceTH ¢ M3OIUPOBAHHOW HEWTPANBIO HA KOPITyca AJIEKTPONOTPEeOHTE-
JIel, UMEIOIIMX pa3/ieibHble 3a3eMIISIOLINE YCTPOUCTBA.

4. NccnenoBaTh BIMSHUE 3aIIMTHOIO 3a3€MJICHHS Ha OMAcCHOCTH MOPAXKEHUS
TOKOM TIPH 3aMbIKaHUH (a3bl Ha KOPITYC JIEKTPONOTPEOUTENS, MUTAIOIIEr0Cs OT
Tpéxha3HOU ISITUIITPOBOIHON CETH C 3a3€MIICHHON HEUTPAJIbIO.

Onucanue 1a00paTOPHOro CTEeHAA

Crenp npexacTasisieT co00H HACTOJNBHYIO KOHCTPYKIMIO C BEPTHKAIBHON ITe-
penHeli maHensto. Ha nuneBoii manenu crenaa (cM. PucyHoK) m3o0paxxeHa MHe-
MOCXEMa CHUCTEMBI (QJICKTPHUYECKAsi CETh — IMOTPEOMTENN», KOTOpask COAEPIKHT
n300pakeHNe WCTOYHHWKA muTaHusA (TpexdasHas ceThb), (a3HBIX W 3aIIUTHBIX
MIPOBOJIHUKOB, 3JIEKTPONOTpEeOUTENeH: MOIyakKTUBHOTO (Kopmycl), akTHBHOTO
(xopryc 2) U maccuBHOTO (KOpIyc 3), COOTBETCTBYIOLIETO KiacCy 3amuThl [ oT
nopaxenust anekrpuaeckum Tokom (TOCT PM3K 61140-2000).

Wunukanumst Hamuuust pa3HbIX HANPSHKEHUE OCYIIECTBISIETCS] TPEMsI CBETOIH-
OJIHBIMH MHIWKATOpPaMH — KeIThIM ((aza A), 3eneHpM (asza B) u kpacHeM (¢a-
3a C).

CteHz 103BOJISIET MOJIETTMPOBATD J[Ba CII0CO0a 3aIIUTHl — 3aIIMTHOE 3a3eMIIe-
HUe U 3aHynenue. [lonkmodenue koprycos 1 u 2 k PE-npoBonHuky (3anysenue)
WIN K 323eMJIIOIIMM YCTPOHCTBAM OCYIIECTIBIISIETCS ITyTEM COEMHEHHs THOKUM
IIPOBO/IOM €O IITEKKepaMH KieMM «X1» mimn «X2» ¢ 0JHOI M3 COOTBETCTBYIO-
mmx kimeMM «XPE1», «XPE2» mwmu «X3M1», «X3M2». PeansHo cymiecTByromue
pacIipeielieHHbIe CONPOTUBIIEHHUS HW30JSIIMM NMPOBOAOB ((ha3HBIX M HYJIEBOIO)
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OTHOCHTENBFHO 3€MJIN N300pak€Hb HA MHEMOCXEME B BHJE COCPEIOTOYECHEHBIX
SIIEMEHTOB — PE3MCTOPOB, pacmonoxkeHHsix crpasa ("RAE", "RBE", "RCE",
"RNE").

Ha none MHEMOCXEMBI, PSIIOM C H300paKEHUSIMH 3IEMEHTOB MOJCIUPYEMOH
CeTH, pa3MeIleHbl KOMMYTAIMOHHBIE 3IEMEHTHI M PETyISTOPHI C COOTBETCTBYIO-
MHAMH  OyKBEHHO-ITU()POBBIMH 00O3HAYEHHUSMH, BBIMONHSIOIINMH CIIETyOIIHE
byHKIMH:

— U3MeHeHHe 3HaueHnH ¢a3HpIx HanpsokeHuit «Ud» B nuanazone 220B+10%
(He siBisieTCsl HEOOXOMMBIM CPECTBOM JIJIsl IPOBECHUS J1ab0OpaTopHbIX pador,
MOJKET NPHUMEHATHCS AN HCKIIOYEHUs IMOJY4YeHUs OJMHAKOBBIX PE3yIbTaTOB
Pa3HBIMU IPYIIAMU CTYAECHTOB),

— M3MEHEHHE 3HAUYCHUN COMPOTHUBIICHUS H30JsLMU MpoBojoB "RAE", "RBE",
"RCE", "RNE": 1; 5; 10; 20xOm,

— AMHTAIHIO TOAKIIOYCHNS aBTOMAaTHYECKUMH BBIKIIOUATENISIMH AKTHBHOTO
(xopmyc 2) 1 moyakTHBHOTO (Kopiryc 1) moTpeduterneit KHOTKaMu 0e3 puKcanum
¢ MHAMKaIuen, coorBeTcTBeHHO S2 1 S1. [Ipn HaXaTHK Ha 3TH KHOIIKU TTOTPEeOH-
TEJIb OTKITIOYAETCS OT CETH, M COOTBETCTBYIOIIUK cBeToanon racueT. Kopmyc 3
SIBIISIETCSI TACCUBHBIM M N300pakeH Kak 0JHO(a3HbIH NOTpeOUTENb;

— MMHTALMIO 3aMBIKaHHUs KOpIycoB 1 M 2 Ha (a3bl COOTBETCTBEHHO «A» H
«B» HakaTHeM KHOMOK ¢ (ukcaiuei u naaukanueit «SK31» 1 «SK32». O 3ambl-
KaHUHU KOpIIyca IpH HaKaTHM KHOIKH CBUIETENbCTBYET 3arOpaHHE COOTBETCT-
BYIOILIETO CBETOIUOJA, IPU OTXKATHH KHOIIKM IMPOUCXOTUT pPa3MBIKaHHE KOpIyca
OT (ha3bl, ¥ CBETO MO/ BHYTPH KHOIIKH TacHET,

— “3MeHeHne 3HaueHud conportuBieHuii PE-npoBomanka «RPE»: 0,1, 0,2 u
0,5 OM (COTIPOTHBIICHHUS YIACTKOB «HEUTPAIb - KOPIYC 1» 1 « Kopmyc 1 -Kopiryc
2» YCIIOBHO CUMTAIOTCSl pAaBHBIMH),

— M3MEHEHHUE 3HAUYEHHUH IEepPEeXOAHOTO COMPOTHBICHUS MEXIY KOPIyCoM 2 U
3aHYJIAIOUINM IPOBOJHUKOM «Rpep»: 0; 0,1 1 0,5 Om,

— M3MEHEHHUEe 3HauYCHMH CONPOTHBICHUS 3a3eMiieHHs Kopiryca 2 «R 3M2»: 4;
10; 100 Om,

— M3MEHEHHEe 3HaUeHUH CONMPOTHBICHHS MOBTOPHOTO 3a3eMiieHHs «RmOB»: 4;
10; 100 Owm; 3Hauenue R, =c0 03HadaeT OTCYTCTBHE MOBTOPHOTO 3a3E€MJICHUSI,

— umuTanuio oopeia PE — mpoBoaHuka TymOiepoM «SO0pP» mpu mepeBoje
€r0 B HID)KHEE TTOJIOJKEHHE,

— TEepeKTIoueHNe peXnMa HEWTpadl «IIyXxo3a3eMJeHHas (IepeKiIodareib
«SN» B BEpXHEM II0JI0)KEHHHN) - M30JIMPOBaHHAsD) (TIepeKiIoyaresib «SN» B HIUXK-
HEM II0JIOKEHUH) C OJJHOBPEMEHHBIM HoAKIroueHueM (oTkroueHnem) PE- u N-
TIPOBOAHUKOB («SN»).

CompotuBieHus 3a3emiieHus HelTpamun «RO» W 3azemiieHust kopmyca 1
«R3M1» ycTaHOBIEHBI TOCTOSIHHBIMH ¥ PaBHBIMH 4 OM.
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Comporusnenus ($azHeIx MpoBonoB «RA, RB, RC» ycTaHOBIEHBI TOCTOSTHHBI-
mu u paBHeIME 0,1 OM mo kxaxnoi ¢ase, pacrpeneneHsl paBHOMEPHO Ha IBYX
ydacTKax IMPOBOJHHUKA — OT HEHTPaIbHOM TOYKHM JO KOpITyca 2 M IOCIe KopIryca
2; Ha MHEMOCXEMe N300paXCHBI ITyHKTHPOM.

PeanbHble YpOBHM HAampsOKEHHH Ha JOCTYIHBIX IPUKOCHOBEHHIO YaCTAX
CTEHAA COTaBIAIOT He Oosee 3B M HE NPENCTABISIOT OMACHOCTH MOPaKCHMS
ANEKTPUUECKUM TOKOM.

Wnpvkanus TokoB (AmnepMmerp) u HampsbkeHui (BomsTMerp) B Moaenupye-
MoH Tpex(a3Hoil ceTH, a TaKKe BPeMEHHU cpabaThbIBaHUS aBTOMAaTHYECKOTO BbI-
kirouarens kopryca 2 (CekyHIoMep) OCyIIECTBISIETCSl HU(DPOBBIMU MHIUKATO-
pamu B HIDKHEH dacTu cTeHja. MHaunupyemMsle napaMeTphl 3aBUCST OT MOJIOKE-
Hus nepexmoyarenei «Al-A2» (TOK KOPOTKOTO 3aMBIKaHHUA U TOK, CTEKAIOIIHUN C
3a3eMuUTeNId «Al» M TOK 3aMBIKaHHS Ha 3€MIIO Yepe3 IIOBTOPHOE 3a3eMJICHHE
PE-mpoBomamka «A2») n «UA - UB - UC - UO - Ul -U2 - U3 - Udp» (mampsixe-
HUS (pa3HBIX POBOAOB, HEUTPAIEHOW TOYKH, a Takke KopmycoB 1, 2, 3 oTHOCH-
TENBbHO 3eMiH) U (pa3HbIX HampspkeHud Ud (MeXay HyIeBOW TOYKOH U OpYTUMHU
KOHILIaMH OOMOTOK, [IETTb CHMMETPHUYHAS).

CpabaTbiBaHHE aBTOMAaTHYECKOTO BBIKIIOYATENs KOpIyca 2 W COOTBETCT-
BYIOIIAsl MHJIUKAIMS BPEMEHM CpabaThIBaHHUSA MPOHMCXOISAT NPH TOKAaX CBBIIIE
200A.

[Mo mpunnmMnmy paGoOTBHl CTEHA SBISETCS HU(POBBIM MHKPOINPOLECCOPHBIM
YCTPOWCTBOM, BBIYHCIISIIONIAM [0 COOTBETCTBYIOUIMM (OpMyJIaM IapaMeTphbl
CeTH B 3aBHCHMOCTH OT KOMOMHAIMHA KOMMYTAIIMOHHBIX JIEMEHTOB Ha NepeIHen
TIaHeNIN CTeHAA. Pe3ynpTaThl BBIYMCICHHWH BBIBOJSTCS Ha IU(POBBIE MHIMKATO-
pBl. HAMKATOPEI 0TOOpaXXaloT «M3MEpEeHHbIe» (BBIUMCICHHBIC) 3HAUEHHS Mapa-
metpoB 1o Haxatuio kHonku «U3MEPEHUEY, pacnionoxeHHol cnpaBa B HUXK-
Hel yacTW mepenHel TNaHeNH; IOKa3aHWs CcOpachIBAIOTCS HA)KaTHEM KHOIKH
«CBPOC», pacmonoxeHHo# TaM xe. CTSHI YCTPOSH TaKHM 00pa3oM, 4TO IMO3BO-
JSIET JUINTEIBHO COXPAHATHh PEXNM 3aMbIKaHHMSA (a3HBIX IIPOBOJOB Ha KOpIIyca
aseKTponoTpeduTeneid 1 U 2 U mojydeHHbIe IPH 3TOM PE3yNbTaThl U3MEPEHHUN
HCCIIeIyeMbIX TapaMeTPOB.

T.K. TOJIbKO KOPITyC 2 SIBIISIETCSl aKTUBHBIM, T.€. paOOTAIOIIUM MPU BCEX IKC-
MepUMEHTaxX, paboTa CTeHJa OCYNIECTBISETCS TOJIBKO NPH YCIOBUH BKIIOUCHUS
KopItyca 2 U 3aMbIKaHus Ha 3eMiro (as3bl «B» (KHOMKa ¢ puKcanueil u WHIUKA-
mueit «SK32y»). ECJI Oyner mombITKa MPOM3BECTH M3MEPCHUE MPH HECOoOIroIe-
HHUH 3TOTO YCJIOBHSI, Ha IIM(POBBIX WHIUKATOPaX BBICBETUTCS Ludpa «2», (Haro-
MHHAHHE O HEOOXOAUMOCTH TTOJIKIIIOUUTh H «3aKOPOTHTE) KOPIYC 2).

B mamsaTH cTeHIa «3alMTB» B OCHOBHOM KOMOHMHAIIMM, OTHOCSIIMECS K Ja-
GopaTopHBIM paboOTaM B COOTBETCTBHH C JaHHBIMH «METOAMYECKUMH YKa3aHHU -
Mu». B ciydae Habopa HEKOTOPBIX HE MPEAYCMOTPEHHBIX KOMOWHALMKA Ha U -
POBBIE MHANKATOPHI BEIBOJIUTCS CUMBOJI «--)) .



141
BrurtoueHne-BBIKIIIOUEeHHE CTeHAa pon3Boantcs Tymonepom «BKJI-BBIKI»,
pAacIOJIOKEHHBIM CJIEBA B HUYXKHEHN yacTu mepenHell nma”enu creHzaa. [Ipu Bkiro-
YEHHH CTEHJla 3aroparoTcsi CBETOAMOIHBIC WHAMKATOPHI HanWuus (a3HbBIX Ha-
NpsDKEHUH Ha MHEMOCXEME NepeiHEN TaHeu.

Iopsaok BbINoHEHHS PA0OTHI

3apanue Nel. MccrnenoBats 3 (heKTHBHOCTD 3alIMTHOTO 3a3€MIICHHS KOpITyca
AIEKTPONOTPEOUTENsI, MUTAIOUIETOCS OT TPEX(a3HOW TPEXIPOBOJAHON CETH C
H30IMPOBAaHHON HEUTPAbIO.

1.1. BrutounTs crenn, nepesens tymoiep "BKJI-BBIKJI" B BepxHee mososxe-
HHE; MPHU 3TOM JIOJDKHBI 3arOPEThCsl CBETOMMOHBIC WHIMKATOPHI HAIWYUS (a3-
HBIX HaIlpsHKCHUI Ha MHEMOCXEME MepeTHel TTaHel .

1.2. TlpuBectr cTeHI B HCXOAHOE COCTOsIHUE: HaxaTh KHOmKy "CBPOC"; mpu
9TOM cOpachIBalOTCs 3HAYCHHUS NMPEIBIAYIIETO COCTOSHUS cTeHa HaxxaTh KHOIIKK
S2, SK32. Perymsatopom Hampspkerus cetd «Ud» mogo0paTs 3amaHHOE Tpenoa-
BaTeJIeM 3HAuYCHHE, U 4€ro, MOBEPHYB €ro PyKOSTKY Ha HEKOTOPHIH yroia B
HYXHYIO OT CPETHETO MOJOKEHHS CTOpOHY (3HaueHus1 U n3MEeHSIOTCS B TIpeie-
nax 220B+10%), naxarts kHonky «MU3MEPEHUE» u nabmonats Ha mudpoBomM
Tabio BonpT™MeTpa 3HadeHue Ud mpu COOTBETCTBYIOIIEM IMOJOKEHHH TEPEKITIO-
yarenst «Ud-UO-UI-U2-IIT-UA-UB-UC (B manHOM citydae KpaiiHee JIEBOE IIO-
noxeHue). KoppekTupoBath MoNoKeHNE perysTopa, MoBTOPssl 3TOT MPOLECC /10
MOJTyYeHHs 3aJaHHOTO 3HAUeHHMsI, Oclie Yero pykostky «Ud» He Tporath BO H3-
6exanne namenenus 3HaueHust Ud. [ocne kaxnoro Haxatus kaonku «CBPOC»
He 3a0bIBaTh BKJIIOYATH KOpIyc 2 (KHOMKA S2).

1.3. MopemupoBath Tpex(}asHyl0 TPeXIpOBOAHYIO CETh C H30JIMPOBAHHOW
HEWTpanblo, yCTAaHOBHB IeperiodaTens "SN" B HIJKHEE TTOJIOKEHHE.

1.4. Tlepexmouarenem «SRE» ycTaHOBHTH 3a/aHHBIC IPENOAABATEIEM CO-
MIPOTUBJICHHUST M30JALUHM HPOBOJOB OTHOCHTENHHO 3emin (Hanmpumep, RE =20
Om).

1.5.1IIpuCcOeAMHUTE 3JCKTPOMOTPEOUTENIb 2 K CETH, HaXKaB KHOIKY «S2».
3aMkHYTh (pazHbIi TpoBOJ B Ha kopmyc 2, HaxxaB KHONKY «SK32». Y0enurscs,
YTO Ha KHOMKaX «S2» 1 «SK32)» ropsT CBETOHOIHbIE HHIUKATOPBI.

1.6. Haxxats kHONIKY « I3MEPEHUEY.

1.7. V3MepuTh BOJLTMETPOM 3HAYEHUs HAIPSIKEHUs OTHOCHTEIBHO 3EMIIU
Kopiyca 2, a Taxke (asHeix mpoBoaoB A, B u C, anms gero mocienoBaTeNbHO
MIEPEBOANTD PYKOSATKY BOJbTMeTpa B mojoxeHus U2, UA, UB, UC. [TonyueHnsie
3HAUEHMS HANPsDKEHUH 3aHECTH B OTUET 0 1abopaTopHOi pabore.

1.8. Haxars xHOnKy "CBPOC".

1.9. TlepexmouareneMm «SR3M2» ycTaHOBHUTH 3aJaHHOE TPETOJIaBaTesIeM 3Ha-
YeHHe conpoTHBieHnsT R3M2 3a3emistroniero ycrpoiictBa (Hanpumep, R3M2 =4
Om).
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1.10. 3a3emnuTh KOpPITyC 2, U 9ero THOKUI MpOBOJ, CHAOKEHHBIN HAKOHEY-
HHMKaMH, ITOACOEAUHNATE K KaeMMaM "X2" u "X 3M2",

1.11. ITprcoenwHUTH SIEKTPOIIOTPEOUTENs 2 K CETH, Ha)KaB KHOIKY «S2».
Yb6enutbcs, 9TO Ha KHOMKAX «S2» U «SK32» TOPAT CBETOINOTHBIC HHINKATOPEL.

1.12. 3MepuTh TOK, CTEKAIOUIUM B 3eMJII0 YEpPE3 3a3€MIISIOIIEE YCTPOUCTBO,
YCTaHOBHB IepeKIIoUaTeNlb amnepmerpa B monoxkenune "Al". IlorxydeHHoe 3Ha-
YeHHe TOKA 3alMCcaTh B OTUET.

1.13. M3MepuTh BOJIBTMETPOM 3HAUEHHS HANpPSKEHUN OTHOCHUTENIBHO 3eMIIU
Kopmyca 2, a takke (azHbIX npoBonoB A, B u C, s dero mociemoBaresibHO
MEPEBOIUTH PYKOITKY BosbT™MeTpa B monokenus U2, UA, 111, UC. TlonxydeHHbie
3HAYEHMS HANPSDKEHUH 3aHECTH B OTUET O JIabopaTopHOi pabore.

Cuenatb BbIBOA 00 OIACHOCTH NPUKOCHOBEHHUS YENIOBEKA K KOPIYCYy dJIeK-
TPOMOTPEOHTEINIS B Cllydae 3aMBIKaHHS Ha HETo (pasHOro MpOBOAA IPH OTCYTCT-
BUH M HAJIMYUH 3aLIUTHOTO 3a3eMiIeHHsL. OTMETHTH TP 3TOM BIIMSIHNE 3aIUTHO-
TO 3a3eMJICHHS Ha HaNpsDKeHNE (Pa3HBIX POBOJIOB CETH OTHOCHTEIHHO 3EMIIH.

3ananme Ne2. VccnenoBaTh HanpsHKEHHE Ha 3a3€MIIEHHOM KOPITYCE 3JIEKTPO-
MOTPEOUTENS] B 3aBUCHMOCTH OT CONPOTHBJICHHS €r0 3a3eMIIIOIIETO YCTPOHCTBA
B CETH C U30JMPOBAHHON HEUTPATIBIO.

2.1. Bemmonauts ykazanusg ma. 1.2 - 1.5 u 1.10 (ecnu nmpenBapuTensHO BbI-
moJHsUIoch 3aganue Nel, To cienyeT TOJIBKO NMPOBEPUTH COOTBETCTBHE IOJIOKE-
HUI KOMMYTAIIMOHHBIX JIEMEHTOB YKa3aHUSAM [I€PEUHCICHHBIX IIYHKTOB).

2.2. YcraHaBiuBas 1ocjenoBaTeIbHO nepekmouareneM «SR3M2» 3HaueHus
COTPOTHUBIIEHUS 3a3zemismoniero ycrpoiicrea R=4, 10 u 100 Owm, xaxmsiii pas
MIPOM3BOINTH U3MEPEHHE HANPSDKEHUS Ha KOpITyce 2 OTHOCHTENbHO 3eMJIH (T10-
JOXKEeHHE PYKOATKH BonbTMeTpa U2) Haxats kHonKy «I3MEPEHMUEY. 3akopo-
YeH), B MPOTUBHOM CITydae BHITONHUTH TpeOosanus 1. 1.11. [lomydeHHble 3HA-
yeHust HarpspkeHnst U2 3amucaTh B OTUeT.

2.3. 3Meputh TOK, CTEKAIOIIMN B 3€MJII0 YEPE3 3a3eMIIIOLIEE YCTPOMCTBO
mpu R3M2 = 4,10 u 100 Om. [Tony4deHHBIC 3HAUCHISI TOKA 3aHECTH B OTYET.

2.4. Haxars xkHOTIKy "CBPOC".

2.5. IIpoananu3upoBaTh 3aBUCUMOCTh OTIACHOCTH MOPAKEHUS SIIEKTPUIECKIM
TOKOM OT CONPOTHBIICHHS 3a3€MIISIONIETO YCTPOHCTBA B Cllyyae MPUKOCHOBEHHUS
YeNI0BeKa K 3a3eMJICHHOMY KOPIIYCY.

3aganune Ne3. OneHHUTH OMACHOCTH MOPAKEHUS TOKOM IPH OJHOBPEMEHHOM
3aMBIKaHWN pa3HBIX (a3 CeTH ¢ M30JIMPOBAHHOW HEHTpaNbI0O Ha KOpITyca 3JIEK-
TpONoTpeOHTENIeH, MMEIOINX Pa3aeIbHbIC 3a3eMIISIOIINE YCTPOHCTBA.

3.1. IIpoBepHUTh COOTBETCTBHE COCTOSIHUA CT€H/1a TpeboBaHusM 1. 1.2-1.4.

3.2. Nogkmounts kopmyca | n 2 K K 3a3eMIISIIOIUM yCTPOHCTBAaM IIyTEM CO-
eIMHEeHUs TUOKMMH ITIPOBOJAMHU CO IITEKKEpaMH KIEeMMbI «X1» ¢ KiIeMMOi
«X3M1», a KIIeMMBI «X2» C KIEMMOH «X3M2».
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3.3. [IpucoemuHAUTE IEKTPOTOTpeOUTENn — Kopimyca 1 M 2 K ceTH, HakaB
KHOTIKK «S1» 1 «S2», mpu 3TOM JOJKHBI 3aTOPETHCSI COOTBETCTBYIOLINE 3THM
KHOTIKaM CBETOJHOJBI. 3aMKHYTh (ha3HBIN MpoBo B Ha kopmyc 2, Ha)kaB KHOIIKY
«SK32», a ¢a3ueiii npoBog A Ha Kopryc |, HaxaB KHOMKY «SK31», mpu 3TOM
TaK)Ke OJDKHBI 3aTOPETHCS COOTBETCTBYIOIINE STHM KHOIIKAM CBETOHO/IBI.

3.4. Ilepexmouatenem «SR3M2» ycTaHOBHTH 3HAUEHHE COIPOTUBICHUS 3a-
3eMIISIIOIIETO yCTpoHcTBa Kopiyca 2 R3M2 =4 Owm.

3.5. Haxas knHonky «U3MEPEHMEY, npousBectn 3amblkaHue (a3HBIX Mpo-
BO/I0B A u B cooTBeTCTBEHHO Ha Kopmyca 1 U 2; U3MEpUTh HANpPsKEHUS KOPIy-
coB | U 2 OTHOCHTEIBHO 3€MJIH, AJIS YEro MEepeBeCTH PYKOSTKY BOJIbTMETpa B
nonoxenus cootBerctBeHHO Ul m U2. TonydyeHHbIe 3HAYCHHS HAMPSDKCHUS 3a-
IIUCATh B OTYET.

3.6. M3mMeputh TOK, CTEKAIOLIMH B 3€MIII0 YEPE3 3a3eMIISIOLIEE YCTPOICTBO
KopIyca 2, IpH MOJOKEHUU «A 1) TepeKirouaTens aMIepMeTpa.

3.7. IIoBTOpHO TOCIENOBATEIBHO BBIOIHNTH 33JaHUE IPHU 3HaYeHHIX R3M2
=100M 1 100 OMm.

3.8. OneHuTh OMAacCHOCTh KOCBEHHOT'O NPHKOCHOBEHHS B CIydae IBOIHOTO
3aMBbIKaHHA (a3 Ha 3a3eMJICHHBIE KOPITyca M €€ 3aBHCUMOCTh OT CONPOTHBIICHHS
3a3eMJISIIOILETO YCTPOMCTBA.

3.9. Haxatsp xnomnky "CBPOC".

3ananue Ne4. VccrenoBaTh BIUSIHUE 3alIUTHOTO 3a3€MJICHUS Ha ONACHOCTh
MOPaXCHUsSI TOKOM TPH 3aMbIKaHUM a3kl Ha KOPIYC 3JIEKTPOIOTPEeOUTENs, TH-
Tarouerocs oT TpéxdazHoi MATHIIPOBOAHON CETH C 3a3eMJICHHOM HEHTpabIO.

4.1. BpinoaHuTh ykazanue 1. 1.2.

4.2. 3a3eMIMTh HEUTpaJb UCTOUYHUKA MUTAHUS, NOAKIIOUUTH K HeMy N u PE -
MIPOBOHUKH, JUIA Y€r0 yCTaHOBHUTH meperouatesb «SN» B BepxHee MOJIOXkKe-
nue. [lepexmouarens «SRITOBY» yCTaHOBHUTH B TIOJIOKEHHE «00O».

4.3. Beimonuuts ykazanus n.au. 1.9,1.10,1.4,1.5.

4.4. Haxatp kHonky « UI3MEPEHUEY.

4.5. V3meputh, pyKOBOJCTBYSCh YKa3aHUAMH II. 1.7, HampspKeHHS OTHOCH-
TENBbHO 3eMJIM KOpIyca 2, HeHTpaJbHONH TOYKM HCTOYHHKA MUTAHHUSA, IIPOBOJIOB
cetu A, B, C, N. Pe3ynbraTsl U3MepeHus 3aHECTH B OTYET.

4.6. 3MepuTh TOK, CTEKAIOIIMII HA 3eMJII0 Yepe3 3a3eMJISIoIee yCTPOMCTBO,
YCTaHOBHB IIEPEKITIOYATENb aMIIepMeTpa B mojoxenue "Al"

4.7. BeikmrounTs ctenn, nepesens tymonep "BKII-BBIKJI" B HmwkHee mono-
JKEHHE; IIPU 3TOM JI0JDKHBI ITOTaCHYTh CBETOAMO/IHbIE HHINKATOPBI Hamm4us ¢as-
HBIX HapPsKEHUH HA MHEMOCXEME NepeJHEed MaHemH.

4.8. OueHuTs B BbIBOAE 3P (PEKTHBHOCTH MPUMEHEHHS 3AIIUTHOTO 3a3€MJICHHS
B CETAX C 3a36MJICHHOW HEUTpalblo.

Copep:xanue oT4éra 0 1a6opaTopHoii padore
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OTuéT momKeH conepkarh oOpaboTaHHBIE pE3yNbTATHI U3MEPEHUH B BHIE
Ta0JINL, TPUHINIHAIBHBIE CXEMBI, IMTOSCHSIOIINE CYIIHOCTh BBINOJHEHHBIX JKC-
HEPUMEHTOB, a TAKXKe 3aKJII0UCHUE, 0000IIaroNnIee BHIBOABI [0 KKAOMY pPasIerry
NPOBEICHHBIX HCCIICIOBAHHH.
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JlaGopaTopHas padora Ne 15
HccnenoBanue 3aIHTHOTO 3aHYJIeHUS

Hean paborsl — UccIe10BaTh IEHCTBHE CUCTEMBI 3aIlIUTHOTO 3aHYJICHUS Me-
TAUTMIECKUX H €ro KO BEAYIIMX 4YacTed 3JIEeKTPONOTpeOHnTeNneii, MOTyIHX OKa-
3aThCA 10/ HANPSDKEHHEM, MUTAIOIUXCS OT TPEX(PA3HONW MATUTTPO BOXHOM CETH
C 3a3¢MJICHHOU HEUTPaJbIO

Copaep:xanue padoThl

1. UccnenoBath (hyHKIMOHMPOBAHKE 3alIUTHOTO 3aHYJIEHHs 0€3 TIOBTOPHOTO
3aszemneHus PE — npoBojHuka.

2. OueHuTh BIMAHUE MOBTOPHOrO 3a3emieHust PE — nmpoBoiHMKa HA ypOBEHb
obecrieueHHs 3JeKTPOOE30MaCHOCTH MTPY MPUMEHEHUH 3aIIUTHOTO 3aHYJICHHS.

Onucanue JadoparopHoii ycranoku (Cum. 1a6. pa6. Ne3)

Hopsaaok BbINOJIHEHUS pad0ThI

3aganne Nel. MccnenoBath (pyHKIIMOHMPOBAaHUE 3AIIUTHOTO 3aHyJIEHUsS 0e3
noBTopHOTO 3a3emieHus: PE — npoBoguuka.

1. Ouenuts Bpems cpabaThIBaHUS aBTOMATHYECKHX BBIKIIOUYAaTENeH, TOK KO-
POTKOTO 3aMBIKaHUs, HANPSHKCHNUE 3aHYyJICHHBIX KOpIrycoB 1, 2, 3 u HyneBo# To4-
K{ UCTOYHHKA MUTAHUSI OTHOCHTENILHO 3€MJI B 3aBUCHMOCTH OT COTNPOTHBIICHUS
ety "dasza-Hynp", oOpasyroleiics npu 3aMbIKaHuK (Pa3HOTO MPOBOAA HA KOP-
myc 2.

1.1. Brmounts ctenn, mepesens tymoOmep «BKJI-BBIKJI» B BepxHee mouo-
KEHHE.

1.2. IIpuBecTu cTeHJ B UCXOJIHOE COCTOsIHUE: HaxkaTh KHONKY "CBPOC"; mpu
9TOM COPAcBIBAIOTCS 3HAYEHHS TIPEIBIAYIETr0 COCTOSIHUS cTeHaAa. HaxxaTb KHO-
ku S2, SK32. Perymsaropom HanpspkeHus cetd «Ud» mogodpaTh 3a1aHHOE TIPETo-
JlaBaTeNieM 3HaueHHe, JUIS 4ero, MOBEPHYB €ro PyKOSTKY Ha HEKOTOPBIH yroi B
HYXHYIO OT CPEeJIHEr0 MOJI0KEeHHs1 CTOpOHY (3HaueHus: U n3MeHsIoTCs B Ipeie-
nax 220B+10%), naxats kHonky «U3MEPEHUWE» u Habnronate Ha mudpoBoM
Tab0 BOJBTMETPA 3HAUEHUE U} IPU COOTBETCTBYIOUIEM ITOJIOKEHUH MEPEKIIIO-
garens «Ugp-UO-UI-U2-U3-UA-UB-Uc» (B maHHOM ciy4yae — KpaiiHee JI€BO€
nosioxeHne). KoppeKTupoBaTh MOJIOKEHHE PETYIATOpa, MOBTOPSISL ATOT MPOIECce
JI0 TIOTYYEHUS 3aJaHHOTO 3HAYCHHMS, TTOCe 4ero pykosTKy «Ud» He TporaTs BO
n3dexanue wusMmeHeHus 3HaueHus Ud. Ilocne kaxnoro HakaTtusi KHOINKH
«CBPOC» He 3a0bIBaTh BKIHOYATH KOPIYC 2 (KHOMKa S2).

1.3. MogenupoBatk Tpex(a3Hyr0 MATHIPOBOIHYIO CETh C 3a3€MJICHHON HEH-
Tpaibplo, YCTaHOBUB repekioyaress «SN» B BepHee mosoxenue. Ilepekitoua-
Tesb «SRE» yctaHOBHTH B nostoxkeHHe 20 KOM.
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1.4. Ipucoenuauts xopmyca 1 n 2 x PE — mpoBogHnky myTem coennHeHHS
THOKAMH TIPOBOJIaMH CO IITEeKKepaMHu KieMMbl «X1» ¢ xiemmoirt «XPEly, a
KIEMMBI «X2» ¢ ki1eMMoit «XPE2y.

1.5. YcranoButs nepexmouatensimu «SRPE» u «SRIEPY» 3Hadenust Rpp=0,1
OM # Rpgp 0 COOTBETCTBEHHO, TIEpeKIIOdaTenh «SROBP» YCTaHOBHTH B BEPXHEE
MIOJIOXKEHHE, a TIEPEeKTIoYaTeslb «SRMIOBY» B ITOJIOKEHUE «o0%.

1.6. TlogkmounTs 35ekTponoTpeduTenn 1 u 2 k Gpa3HbIM MPOBOAAM CETH, Ha-
XKaB KHONKU «S1» U «S2», Mpu 3TOM JOJDKHBI 3arOpeThCsi COOTBETCTBYIOLIHE
9TUM KHOIIKaM CBETOIHO/BI.

1.7. YcTaHOBUTH IepeKIouaTeNlb aMIepMerpa B nonoxxexnue "Al".

1.8. 3amknyTh (a3Hblii mpoBox B Ha kopmyc 2, 3adMKCHpOBaB KHOIKY
«SK32» B HO)XaTOM I0JI0KEHHUH (IIPU 3TOM KHONKa «SK31» J0IKHA HAXOAUTHCS B
OT)KaTOM IIOJIOKEHHH), 3aTeM Haxatb KHonKy « U3MEPEHUE».

1.9.1lpu cpabateiBaHum aBTOMATOB «S1» mimm «S2» COOTBETCTBYIOIIAE UM
CBETOJMOAHBIC HHANKATOPHI TacHyT. [Iponomkaronmii ropeTb CBETOMOA CBHIE-
TEJICTBYET O HEIOCTATOYHOCTH TOKA Ui CpabaThIBaHMs aBTOMara. 3amucaTh
TOKa3aHUs U(POBBIX HHANKATOPOB aMIIEPMETPA U MIJUIUCEKYHAOMEPA B OTUET
o mabopaTopHoii pabore.

1.10. V3MepuTh Hamps>KeHUs OTHOCUTENBHO 3eMIIM KOpITycoB 1, 2, 3 u Hyse-
BOIl TOYKM MCTOYHMKA IMUTAHUS COOTBETCTBEHHO, JUIS YEro IOCJe0BaTeIbHO
MEPEBOANTH PYKOATKY BoJbT™MeTpa B monokenus Ul, U2, U3, UO. [oayueHHsie
3HA4YCHUS HANPSDKEHUS 3al1UcaTh B OTYET.

1.11 .Haxats kHOTIKY "CBPOC"

1.12.YcranaBmmBas nepekimrodarerieM «SRPEy» 3Hadenus Kpz=0,2 u 0,5 Owm,
KaXIbIH pa3 MU3MepsTh BpeMsi cpabaThbIBaHUs aBTOMATHYECKOTO BBIKIIIOYATEIS,
TOK KOPOTKOTO 3aMbIKaHUS U HaIpsHKEHUs, yKa3aHHble B 11. 1.10, BEIONHAS yKa-
3aHus . 1.6-1.11.

2. OueHnTh BpeMs cpadaThIBaHUS aBTOMATHYECKOT'O BBIKIJIIOYATENs, TOK KO-
POTKOTO 3aMBbIKaHUsI, HAIPSDKEHNUST OTHOCHUTENIFHO 3€MIIM 3aHYJCHHBIX KOPITyCOB
1, 2, 3 ¥ HyneBOW TOYKM MCTOYHHKA MUTAHUS B 3aBUCHUMOCTH OT TEPEXOHOTO
comnpotuBieHus: Rygp neru "daza-Hyss", oOpasyrouiecs npu 3ambikaHuu (as-
HOTO TMPOBOJIa Ha KOpIycC 2.

2.1. YcraHoBuTh nepekiroyareneM «SRPE» 3aaHHOE MperojiaBaTesieM 3Ha-
yeHne Rz, KOTOpOe JOIDKHO OCTaBaThCs B MPOIECCE IKCIIEPUMEHTA IIOCTOSHHBIM
(mampumep, Rpg.= 0,1 Om).

2.2. V3meputh BpeMsi cpabaThIBaHWSI aBTOMATHYECKOTO BBIKIIOYATENS, TOK
KOPOTKOTO 3aMbIKaHUsI, HANPSDKEHUS OTHOCHUTEIBHO 3eMIIM KopmycoB 1, 2, 3 u
HYJIEBOW TOYKM MCTOYHHWKA IHTAHUS, YCTAHABIMBas HepekiodaresieM «SRIIEP
nocienoBarenbHo 3HaueHust Ryzp= 0,1 u 0,5 Owm. Tlpu xaxnom 3HaueHun Rypp
BBINIOJHATH yKa3aHus 1.i. 1.6 - 1.11.
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3. Caenath BBIBOJ O XapakTepe 3aBUCHMOCTH HCCIEIyeMbIX MapaMeTpOB OT
conporuBieHU Rpr n Ryxp merimm "¢aza-Hyms" IpU OTCYTCTBHH ITOBTOPHOTO
3azemienus PE-nipoBonHuKa.

3aganne Ne2. lcciemoBaTe BIHMAHHE TIOBTOPHOTO 3azemiieHus PE-
IIPOBOAHUKA HA yPOBEHb OOECTIEUEHHS 3JEKTPOOE30NaCHOCTH NPH MPUMEHEHUH
3aIITHOTO 3aHYJICHHUS.

1. i3mMepuTh HanpsHKEHUs: OTHOCUTEIBHO 3eMJIM 3aHYJIEHHBIX KoprycoB 1,2,3
U HyJIeBOH TOUKM MCTOYHUKA MHUTAHUS, a TaKKe TOK KOPOTKOTO 3aMBIKaHUS U
BpeMsi cpabaThIBaHUS aBTOMATa 3aIllMThl NP 3aMbIkaHuu (as3sl B Ha kopmyc 2 ¢
MIOBTOPHBIM 3a3€MJICHUEM, OLICHUB IIPH ATOM BIIMSHHUE CONPOTHUBIICHUS RmoB Ha
HCCIIeyeMble TapaMeTphl.

1.1. YcraHoBuTh mepekirouaTesiiMu «SRPE» U «SRTIEP» 3nauenus Rpp=0,1
O™ 1 Rpgp= 0 cooTBeTCTBEHHO, NepekirodaTens «SROEP» yCTaHOBUTH B BEpXHEE
nosoxxenue. [lepexmouarenem «SRmoB» ycraHOBUTH 3HaUeHHE RoB= 4 Om.

1.2. BemmomHUTE TOBTOPHO yka3anwus 1.1 1.6 - 1.10 3amarms Nel.

1.3. V3MepuTh TOK, CTEKAIOIIMIA Ha 3E€MITI0 Yepe3 MOBTOPHBIA 3a3eMIINTE JIb,
YCTAHOBHB INEPEKITIOYATEN> aMIIepMeTpa B HonokeHne «A2». IlomyueHHoe 3Ha-
YEeHHE TOKA 3allicaTh B OTYET O J1aOOpaTopHOU padore.

1.4. Haxars xkHOKy "CBPOC".

1.5. YcranoButh nepekiouateneM «SRTIOB» moodepeqHo 3HaueHus: Rmos =
10 u 100 Om. I1pu kaxxaom 3HaueHHH RTIOB BBINOMHUTH yKa3anus m.ur. 1.2-1.4.

2. V3Meputs HalpspKeHHE 3aHYJICHHBIX KOPIycoB 1, 2 1 3 U HyJIeBO# TOUKH
HCTOYHMKA MUTaHUS B ciy4dae oOpeiBa PE-mpoBoxHnka mexay kopmycamu 1 u 2
n 3amblkaHun (a3el B Ha xopmyc 2 BHadane Oe3 moBTOpHOTrO 3a3emieHus PE-
MIPOBO/IHUKA, @ 3aT€M C IIOBTOPHBIM 3a3€MJICHHEM, OLICHWB IIPH 3TOM BIIMSHHE
COIIPOTHBIICHHS TIOBTOPHOTO 3a3eMiIeHHs RIIOB Ha mccieqyeMble HalpsHKeHUS 1
TOK, CTEKAIOIIUI B 3eMJIIO.

2.1. OrcoenwHUTH MOBTOPHBIA 3a3emumTens oT PE-mpoBomHmka, mepeBens
PYKOSITKY neperitouaTesst «SRIoB» B MoyoxkeHHne «ooy.

2.2. ITpoussectu 06psIB PE-IIpoBOHIKA, YCTAHOBUB PYKOSATKY IEpeKIIova-
Teist «SROEP) B HI)KHEE TI0JIOXKEHUE.

2.3. BemonauTh ykaszanus m.a. 1.6, 1.8, 1.10, 1.11 3aganust Nel.

2.4. TlpucoeMHNTH TIOBTOPHBIN 3a3eMiIUTelb K PE-IPOBOMHIKY: MEepeKIroya-
teneM «SRmoBy» ycraHOBUTE 3HaueHHe RmoB = 4 Owm.

2.5. BeImomHUTH TOBTOPHO yKa3aHus IL.1. 1.6, 1.8, 1.10 3amanus Nel, a Taxxke
m. 1.3 3amanus No2.

2.6. YcraHoBUTH mnepekimoyaresieM «SRIIOB» TOCiIe10BaTeNbHO 3HAUYCHUS
Rmo = 10 u 100 Om. Ilpu kaxa0M 3HaUeHUH RIOB BBHINOJIHUTL U3MEPEHHS HC-
CIIelyeMBIX HaINpsDKeHUH U TOKa.
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2.7. BeikimounTs crenn, nepesens tymonep "BKII-BBIKJI" B HmkHee moo-
XKEHHE; MIPU 3TOM JOJDKHBI ITOTACHYTh CBETOANOIHbIC HHANKATOPHI HaMM4Ius (as-
HBIX HalpsKEHUH HA MHEMOCXEME NEpEHEN MaHEeH.

3. Cmenatp BBIBOA O XapakTepe BIMSIHUS IOBTOpHOTrO 3a3zemieHust PE-
MIPOBOAHUKA W CONPOTHUBICHMS RNOB Ha HampsDKEHUS 3aHYJCHHBIX KOPIycoB I,
2, 3 ¥ HyJ€BOW TOYKHM MCTOYHHUKA MUTAHUS MIPH 3aMBIKaHUU (ha3HOTO NMPOBOZA HA
Kopmyc 2 mpu HopMalibHOM cocTostHn PE-npoBoiHMKa 1 B cirydae ero oOpbiBa.

Copep:xanue oT4era 0 JIabopaTopHoii pabore
[IpencraButh B Buze Tabau oOpaboTaHHBIE PE3yIIbTaThl U3MEPEHUMH, IIPUBECTH
MPUHIUNHANBHBIE CXEMBI, TIOSCHSIOIINE CYIIHOCTh BHIIOTHEHHBIX SKCIIEPUMEH-
ToB. ClenaTh 3aKiIoueHue, 0000Matolee BEIBOABI 110 Pa3aenaM BBIIOJIHEHHON
paboTEL.

JJABOPATOPHBIE PABOTbBI
IO TEME «3JIEKTPOBE30OITACHOCTDb»

[Ipexae yem HayaTh BBHIMTOTHEHNE PAOOTHI, KAXKIBIH CTYACHT JODKEH MPONTH
WHCTPYKTaX MO OXpaHe Tpyna. MHCTpYKTax MO OXpaHe TpyAa MPOBOAUT Tpero-
JaBaTesb Mepe]] HauajaoM JIadopaTOPHBIX padoT, MOCIE Yero CTYACHT PacIUCHI-
BaeTCs B KypHalle MHCTPYKTaxka.

[IpucTynaTh K BBIIOJIHEHHUIO JJAOOPATOPHON pabOTHI MOXKHO TOCIE O3HAKOM-
JIEHUS C OMTUCAHUEM U C pa3pelieHust 1abopanra.

Oco0ble ykazaHusl.

[MuTaHne cTeHAa OCYIIECTBISIETCS OT CETH TPeX(a3HOTo TOKa HAIPSDKCHHEM
380 B, ommacHEIM )11 )KW3HH YeJIOBEKa.

[pu cay4aifHOM MOSIBIICHIH HANIPSHKEHHS Ha KOpITyce T1abopaTOPHOTO CTEHAA
AMEeKTPOOE30MacHOCTh 00SCIIEYNBACTCS 3aHYICHUEM YCTAaHOBKH.

[Nomava HampspDKEHHS OCYIIECTBISIETCS] BKIFOUeHHEM TymOnepa «CeTb», mpu
STOM JIOJI’KHBI 3aTOPEThCS ITAMIIOUKH CUTHATTU3AIIUU HATWYHSI HAIIP SKEHUSI.

Iocne okoHYaHUST pabOTHI BRIKIIIOYUTE CTEH ] TyMOiepom ,,Bri-Beiki’’

[Ipu oOHapy>KeHUU HEMOJA0K OTKIIOYUTh CTEH] OT CETH U COOOIIUTh J1abo-

paHrty.

TEOPETHYECKASA YACTb
1. IpuyuHBI NPOU3BOACTBEHHOI0 3JIeKTPOTPAaBMATH3MA

OnekTpoTpaBMa — TpaBMa, BbI3BaHHAs BO3JECHCTBUEM INIEKTPUUYECKOrO TOKA
WJIN 3JIEKTPUYECKON JTyTH.



149

ONeKTpOTpaBMBI COCTABIAIOT 0K0JI0 30% obmiero yncna Bcex TpaBM Ha SHEP-
rofo0bIBaIOIINX HPOU3BOACTBAX; CPEAU BCEX OTpaciell MPOMBIIUICHHOCTH Ha

HUX NpuxoanTes 2,5% BcexX TPaBM.

AHanu3 CMEpTENbHBIX HECYACTHBIX CIy4aeB Ha IPOW3BOJCTBE ITOKa3bIBACT,
YTO Ha JOJIO TMOPAKCHUH JIIEKTPHUECKUM TOKOM mpuxoautcs 1o 40%, a B 3HEp-
retuke — 10 60%. bombmas yacTe CMEpTENBHBIX CIIydaeB, OOYCIOBICHHBIX ITO-
paxkeHHeM 3JeKTpuueckuM TokoM (80%), IMpUXOAUTCS Ha 3IEKTPOYCTAaHOBKHU

Hampspkeruem g0 1000 B[ .

[IpuyKHbBI AMEKTPOTPABMATH3MA MOAPA3ACIA0TCA Ha 4 Buma [ |

— TeXHHYECKHE;
— OpraHU3alMOHHO-TEXHUYECKHE;

— OpraHU3alNOHHEIC;

— OpraHu3alnUuoOHHO-conuanbHble (puc.15.1).

MIPUYMUHBI DJTEKTPOTPABM

TexHuueckue Opraﬂmauuonﬂo- Opranu3anuoHHbie Opraﬂmauuonﬂo-
TEeXHHYECCKHE COHAJIbHBIC

HecootsercTBue Tpe-
60BaHMAM 6€30MacHO-
CTH KOHCTPYKLIUH
9JIEKTPOYCTAHOBKH

HecootBercTBure dJ1ek-
TPOYCTaHOBKH YCJIO-
BHSIM IIPUMEHEHUS
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I IPHYHHBI DJIEKTPOTPABM I

TexHITIe CKHe OprasuzamIoHHo- OpraHm3 alIoHHbIe OpraHI3ALIOHHO-
TeXHI'Ie CKHe CoHAIbHbIE
HECOOTBETCBHE TPe- Hapy1IeHHe IIpaBHT HCO(l)Ol)MJ'[eHIIe 3aga- HeCOOTBETCTBHE MPO-
GoBaHILIM Ge30MacHo- SKCIUTyaTaLHH HI1 Ha padoty (eccrm padote

CTH KOHCTPYKLIHH
SNEKTPOYCTAHOBKH

HECOOTBETCTBHE 3TIEK-!
TPOYCTAaHOBKH yCII0-
BIFIM ITPHMEHEHIA

I
HApYIIIeHHe TPaQHKOB
IITAHOBO-

TIp eIy eTHT eMbHBIX
PEMOHTOB

I Je)eKTBI PEMOHTA

TeXHHIeCKHe Je(eKTh]]
MOHTaKa

[

ABAPHITHBIE PeAKHMbI
PaGoTBI HIEKTPOYCTa-
HOBOK

HETNTPHMEHEHHE HITH
HECOOTBETCTBHE Tpe-
GOBAHIAM OXPaHbI
TPYAa 3TIEKTPO3aLIHT-
HBIX CPeIcTB

I

[

HeCHATHE
HaNPLREHIIT

padoTa B CBEPXypOH-
HOe BpeMsd

HEHATO KeHHe 3a3eM-
JIeHHIT

HeMpHMeHeHHe 0Tpa-
K eHHIT

JOIYCK K padoTe I,
HMEOIIIX [P OTHR O~
TIOKA3aHHA

|

HeCOrmacoBaHHOCTH
JeficTBHIT

HapyIlIeHHe TPYA0BOIT
JHCLIHITTHHBI

JOIyCK K paGoTe JIHIT
Momozke 18 et

Puc. 15.1. [Ipu9uHBI 2IEKTPOTPAaBM

2. Kimaccudukanust cereii. CxeMbl BKJIIOUEHHSI YeJIOBEKA B CETh

DJIeKTPOYCTaHOBKHU, U B TOM YHCIIE DJIESKTPHUYECKHE CETH, II0 YCIOBHSM DIIEK-
Tpo6E30MaCHOCTH pa3aesoT Ha aBa kimacca: 10 1 kB u Beime 1 kB [ ].

[Mogaya 31eKTPOIHEPTUH K TTIOTPEOUTENSIM OCYLIECTBISIETCS], KaK MPAaBUIIO, 110
JIMHUSIM BBICOKOTO HampspkeHus (6ornee 1 kB), KoTopoe 3aTeM IMOHMKaeTCs € M0-
MOIIBI0 TPeX(Pa3HBIX TpaHC(HOPMATOPOB 10 HampspkeHust meHee 1 kB. Ot Bro-
PHYHBIX OOMOTOK TpaHC(OPMAaTOPOB MUTAIOTCS MECTHBIC 3JIEKTPOCETH MPOMBIII-
JICHHOTO ¥ OBITOBOTO Ha3HAYEHMS.

Bropuunbsie 00MOTKH Tpex¢a3HbIX TPaHCHOPMATOPOB, COEANHEHHBIE B 3BE3-
1y, 00pa3yroT o0mIyro TOUKy — HedTpanb. Eciam HelTpanb mpucoeAnHeHa K 3a-
3eMIIMTENIO HEMOCPEICTBEHHO WJIM 4epe3 Mayioe conportuBienue (puc. 15.2), to
€€ Ha3bIBaIOT IIIyXo3a3eMiieHHOW. [IpOBOAHUK, NPUCOEIMHEHHBIH K IITyX03a3eM-
JICHHOW HEWTpaJli, Ha3bIBaIOT HYJIeBbIM (0003Hauaercst OykBoil Ny ecnu oH pado-
gnif, 1 PEN, ecni pabounii u 3amuTHEI 0fHOBpeMeHHO). Hapsny ¢ sTum Hei-
Tpajb MOXKET ObITh M30JUPOBAHHOM OT 3emin (puc. 15.3), T. e. He NpUCcoeTUHEH-
HOHM K 3a3€MJINTENIO WIIM IIPUCOEANHEHHOH yepe3 Gounbloe conporusienue. Ta-
KUM 00pa3oM, TpexdasHas ceTb 10 | KB B 3aBUCHMOCTH OT peXuma HeiTpaiu
HCTOYHMKA TOKa, a TAKXKE OT HAINYMUS HYJIEBOTO MPOBOJHMKA MOXET OBITH YETHI-
PEXIPOBOJHON C TiyXo3a3eMieHHO# HelTpanbio (cM. puc. 15.2) wimm tpexmpo-
BOJIHOU € M30JIMPOBAHHOM HEHTpaibio (cM. puc. 15.3).
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Puc. 15.2 Tpexda3nas 4eTbIpeXIPOBOIHAS CETh € TITyX03a3eMICHHON HEHTpanbio: a u 6 —
onHO(a3HOe MPUKOCHOBEHHE; 8 — AByX(daszHoe npukocHoBeHHe; OH — ocBeTuTenbpHas
Harpyska; CH — cunoBas Harpyska

Ha o6moTkax TpaHchopMaTopa, a TakiKe MEKAY KakKIbIM (ha3HBIM [IPOBOTHU-
koM A4, B, C u 3emueii (unu HyseBbiM npoBoanukoMm N) neitctByer daszHoe Ha-
npskenne Uy , a Mexay (pasHbeIMM NPOBOJHUKAMHU — JuHeiHoe U,. B ueThipex-
NPOBOJHOW CETH TNpPHUHATHI CIEAyIOIIMEe HOMMHanbHEIe 3HaueHHst: U, /Uy
220/127, 380/220, 660/380 B, a B TpexmpoBoanoit —U,: 36, 42, 127, 220, 380,
660 B.

AWk

Puc. 15.3 Tpexdasnas TpeXnpoBoaHas CeTh C H30JIMPOBAHHOI HEHTpaNbio: 8, O
— onHO(a3HOE NPHUKOCHOBEHUE; 6 — IBYyX(a3HOe NPHKOCHOBEHUE

Pacnipenenennsie mo umHe ipoBOTHUKOB A, B, C, N akTHBHOE COPOTHBIIC-
HHE H30JIAIUM ¥ eMKOCTb Ka)KJI0T0 M3 HUX OTHOCHUTEIHLHO 3eMJIM Ha CXEMax ce-
TeH YCIIOBHO TPEJCTABICHBI COCPEIOTOUCHHBIME dileMeHTaMu R u C ¢ cooTBeT-
CTBYIOIIMMU HHAEKCaMHU. UHIYKTUBHOI COCTaBJIAIONIEH CONMPOTUBICHUS U305~
IIUM 0OBIYHO MpeHeOperaroT 1Mo NPHYNHE €€ He3HAYUTEIFHOCTH.

B cnyuae npukocHOBEeHWMsI YyenoBeKa K pazHOMY MPOBOAY CETH WU K KOPITYCY
000pyI0BaHMs, HAIPUMEP TpH MPoOoe M3O0JAIUHN (BapUAHTHI @ U O HA pUC. 2 U
3), uepes TeJo YeIoBEKa Ha 3€MJIIO TPOXOJUT TOK, KOTOPBIM 3aTEM Yepe3 3eMITIO,
COTIPOTHBJICHHUST M30JISIIMN MPOBOIHUKOB M 3a3eMJICHHE HEUTpasu (P ee Haau-
YHH) BO3BpAIIACTCs K UCTOYHUKY MUTaHUS (0OMOTKaM TpaHchopmaropa). Takoe
MIPUKOCHOBEHUE Ha3biBaeTcs onHo(da3HbIM. Pexxe Ha mpakTUKe peanusyercs
JByx(ha3zHoe BKIIOUEHHE YelIOBEKa B LIEMb TOKA (BAPHAHT §).
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TspkecTs MOpa)keHHs 3aBUCHT OT 3HAYCHUS TOKA, ITyTH NIPOTEKAHMA €0 Yyepes
TEJIO YEJIOBEKa, JIUTENPHOCTH BO3ACHCTBUS, MHAWBHIYAIbHBIX OCOOCHHOCTEH
YeJI0BEKa M HEKOTOPBIX APYTUX (HaKTOPOB.

Jlonyctumele 3HaueHust TOKa |, MPOXOALIEro Yepes YeloBeKa 10 MyTH «Py-
Ka — pyKa» WM «pyKa — HOTH», U HaNpsDKCHUS] NPUKOCHOBEHUS (HAIPSDKCHHS,
MIPMJIOKEHHOTO HEIIOCPEICTBEHHO K TEy UYEOBEKa) W B 3aBUCHMOCTH OT IIPO-
JOJDKUTENTFHOCTH Bo3aeiicTBus T ykazanel B [OCT 12.1.038-82. Hekotopsie 3Ha-
YEHUSI 9TUX BEIWYHH IIPUMEHHUTEIBHO K IPOU3BOACTBECHHBIM 3JIEKTPOYCTAaHOBKAM
HanpsbkeHueM 10 1 kB npuBeneHsl HUxKe.

t,¢c 001008 01 02 03 0,5 0,7 1,0 Bbomeel,0
U, B 650 500 250 165 100 70 50 36
I, MA 650 500 250 165 100 70 50 6

VKka3aHHBIC 3HAYCHUS Ih’ LJ11p 1 T NO3BOJIAIOT OLICHUBATHh OIIACHOCTH IOpa-

JKCHHA U pa3pa6aTBIBaTL CpeACTBa 3alIUThI (SaHyHeHI/IC, 3alIUTHOC 3a3C€MJICHHC,
3alIUTHOC OTKIIFOYCHUC U ,Z[p)
AHanu3 OMacHOCTH DJICKTPUICCKUX ceTed CBOAMUTCI K OMpPEACICHUIO TOKa,
MIPOXOAAIICTO Y€PE3 TECJIO UCTIOBCKA:
l,=U,,/R, . (15.1)

rae U, , — HanpsDkeHHe MEXIY TOYKaMu 1 i 2, ¢ KOTOPEIMH COTPHKACACTCS Ye-

JIOBEK HEMMOCPCACTBCHHO WJIM Y€PE3 HEKOTOPHIC TPOMEKYTOUYHBIC DJIEMEHTHI, Rh

— CONPOTHBJICHHE B LICIH TEJIA YEJIOBEKa.
Ipu 0syxghaznom npuxocrogenuu:

U,=U, u l,=U,/R,. (15.2)
B 3TOM cilydae TOK ONpeeNseTcsl IMHEHHBIM HATIPSKEHHEM U COTPOTHBIIE-
HHeM R, M NPaKTHYECKH HE 3aBHCHT OT PEKMMA HelTpamu ceth. Jloctatounoe

yBenuuenne R, (Hanmpumep, NP HCTIONB30BAHMM JUAJIEKTPHYECKUX MEPYATOK)
M03BOJISIET M30ekKaTh MOpakeHUs. B mpoTUBHOM citydae Rh = Rh = an =1000
Om n mpu U =380B |, mocrurner suauenus 380 MA, yro mpu t > 0,1 ¢

BECbMa OIIaCHO.
IIpu oonoghaznom npurxocrhogeHuu, €ClIv 4eIOBEK O0yT W CTOUT HA KAKOM-
100 OCHOBaHMH:

R,=R,+R,;+R,. (15.3)
rme R, R, U R, — conpoTusieHus Tena YenoBexa, 00yBH U OCHOBAHMUS CO-

OTBCTCTBCHHO.
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Tox |, , 3aBucur or conpoTueieHus R, 1 napaMeTpoB 3MEKTPUYECKOMH CETH.

Huxe MOJYYCHBI 3aBUCUMOCTHU [JId BBIYHCIICHUSA B TpeX(l)a?;HbIX CCTAX Ha-

I
npsbkeHreM 10 1 kB ¢ pa3nu4HbIM peXUMOM HEHUTpau.

Tpexda3nas yeTbIpeXnpoBogHAas CeTh
€ IJIyX03a3eMJIeHHOI HeHTPaJIbIo
PaccMoTpuM BHauayie cxeMy 3aMEHICHUS W PaCUYCTHYIO CXeMy TpexgasHou
CeTH, MPEJICTaBIICHHBIC Ha puC. 4. 31ech A ynoOCTBa BHIBO/IA PACUCTHBIX 3aBH-
CHMOCTEH UCTIONB3YIOTCSI IPOBOAUMOCTH::

Ya ZJ/RA+jH1(:A;YB Zl/RB"'ijB;Yc :]/Rc"'jmcc; (154)
Yy =Ry + juCy i Y, Zl/Ro;Yh]v/Rh = R%1+R06+Rocjl’

rae @ = 2af — yriosas yacToTa IEpEMEHHOrO TOKa; R. — CONmpoTHBICHHE 3a-

0
3eMJICHHS HEHTpasu.

Takas cxema 3aMeIIEHHS MTO3BOJISIET PACCMOTPETh CETh C TITyX03a3eMICHHOM
HeHTpanblo, ecin puHATE Y, =1/R; (CM. pucC. 2), Wi TPEXIPOBOJHYIO CETh ¢

M30JINPOBAaHHON HEHTPAIIBIO, €CITH ITOJIOKUTh YN = Y0 =0 (cm. puc. 15.3).
[Tpunumast ha3HbIe HAMPSHKEHUS] ICTOYHUKA CUMMETPHYHBIMHE, TIOJTy4acM:

U,=U,: U;=al,; U.=aU, (15.5)

Lo A120 _ .
rae Uy — ammuiryzia hasHeIX HanpskeHuid; a = e~ =-0,5 + \/§ /2 — BexTOpHBIN
oreparop, MO3BOJIAIOMINNA ydecTh cIBUT 1o (aze Ha 120° (a3HBIX HANPSIKCHUH,
npuyeM |a| =1.

. A A _2a A
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Pnc.15.4 Cxemsl Tpexda3HO YeTHIPEXIIPOBOIHON CETH:
a - cxeMa 3aMelleHHs; 6 — pacyeTHas cxeMa
[pumenss 3akonbl Kupxroga, momygaem oOmiee BhIpakeHHE U1 pacdera
TOKa, IPOTEKAIOLIEro Yepe3 TEIO0 YEJI0BEKa, CTOSIIEr0 Ha 3eMJIE M IIPUKACAIOIIIe-
rocs k (aze 4 TpexdazHoi ceTH:
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v Yy 1-a% +Y, 1-a +Y, +Y,
b 'h
Y, +Yg +Ye +Y, +Y, +Y, (15.6)

I, =U

B paccMarpuBaeMoii 4ETBIPEXIIPOBOAHOM CETH C IIyX03a3€MIICHHON HEUTpa-
npto (cm. puc. 15.4) conporusnenne Ry < 8 OM, T. ¢. MHOTO MEHBIIIE COMPOTHB-
JICHUH U30JLIIUU NPOBOJHUKOB A, B, C, N OTHOCUTEIBHO 3€MJIU, UM UHAUE

Yo» [Yal, [Yel, [Ycl, [Ynl- (15.7)

[Ipenebperast B BeIpaxxeHHUH (6) MaJBIMU 0 CPaBHEHHIO C Yo BEIMYHHAMH,

MOJTy4aeM

I= U YnYol (Yo + Yh), (15.8)
WM C YI€TOM COOTHOIICHHS (4)
|hE Ud)/(RO + Rh), (159)
Tak xak Rg « Ry, TO
lhz Uy/Ry, (15.10)

WJIH, YYUTHIBAs cOOTHOIIEHUE (3),
Ih= U¢/(RHH+R06+ROC)- (1511)
CrnenoBatreibHO, B CETU C IITYX03a3€MJICHHON HENTpaibio B Cllydyae MPUKOC-
HOBEHHS 4esioBeka K (hase |, He 3aBUCHT OT COMPOTHUBIICHUS U30JISIHMHA U EMKOCTH
npoBonHUKOB A, B, C, N oTHOCHTeNnbpHO 3emim. [Ipu 3TOM perarorniee 3HAYCHUE
HMEIOT CONPOTHBIICHHE OOYBH M OCHOBaHHs, Ha KOTOPOM CTOHUT 4eloBeK. llpu-
MEHEHHE AJIEKTPO3AMIUTHBIX CPEACTB (IMIICKTPUICCKUX TaJOII, U30JIAPYIOIIHX
MMOJICTABOK, IMAICKTPHUYSCKUX KOBPOB), a TaKKe HAIUYHC AMAICKTPHYECKOTO
IoJIa B MTOMEMICHHH ITO3BOIIIET 00ECIIeUNTh TPeOyeMbIid yPOBEHBb 0€30IT1aCHOCTH.
[Ipu HEeOMarompUATHBIX 00CTOSATENHCTBAX (HAIIPUMEp, MPH CHIPOH O0YBH U
TOKOTIPOBOISANIUX MOJIaX) MOKHO MPUHSATE Ry = Ry = 0. Torna
Ih= Uy Ry, (15.12)
DTO0 MpeACTaBIsAET CEPhE3HYI0 OMACHOCTH JIJIS )KU3HH YEJIOBEKA.

Tpexda3nas TpexnpoBogHas ceTb
¢ H30/IMPOBAHHON HEHTPAIbIO

B Takux cersx moxxHO npuHATE Yy = Yo = 0. Kpome TOro, npu HOpMaisHOM
pexxume paboTsl cetr 00bIYHO Ry = Rg = Rc = R, Cp = Cg = C¢ = C u, crenosa-
TenbHO, Ya = Yg = Yc = Y. C y4eTom 3TOTO

—a?+1- 3Yy,
|h=U¢Yh(1 a“+1 a)Y: , h
3Y +Y, 3Y +Y,

(15.13)
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Iepexoas OT NPOBOAMMOCTEN K CONPOTUBIEHUAM U yuuThIBas, uto Z = I/Y =
(1/R +jwC)™ - KOMILTEKCHOE COMPOTHBIICHHE TIPOBOIHMKA OTHOCHTEIHHO 3eMJTH,
HOJIyYaeM

lh= Uy (Ry + 2/3), (15.14)
a aMHHI/ITy,Z[a TOKa
Ud3
l, = . (15.15)
R(R+6R.)
Rt ooz, 52220
9R?(L+ R*mfC?)

PaccMoTpuM [1Ba 4aCTHBIX CiTydast:
1. TIpu Cy = Cg = C¢ =0, 9TO EIMEEeT MECTO B KOPOTKUX BO3IYITHBIX CETSAX.

C nomonisio Gpopmynsl (14) HaxoauM
lhz Uy (Ry + R/3), (15.16)

WM C Y4eTOM BbIpaskeHus (3)
Ih= Ug/ (RusRes "Roc)- (15.17)

CrenoBatenbHO, TOK, IPOXOASAIINI Yepe3 TEJIO YeJIOBEKa, 3aBHUCUT OT (a3Ho-
IO HaIpSHKEHUs], CONPOTUBIICHNUS M30JISIIUK NTPOBOAHUKOB OTHOCHTEIBHO 3€MIIU
1 CONPOTHUBIICHHS B IIEIH TEJa YEJIOBEKa. B yCIIOBHAX CHIPOCTH MOXKHO NPHHSTH
Ros = Roc = 0, 1 Torza pematomee 3Hau€HHE MPHOOPETAET CONMPOTHUBIICHUE H30-
msinuu. Ecnn oHO ynoBieTBopsieT TpeboBaHusM [IpaBui ycTpoicTBa 35eKTpoyc-
TaHOBOK, T. €. R >500 kOwm, 10 |, He MOKET JOCTUYb OTIACHBIX 3HAUYCHUIA.

2. Ilpu Ry = Rg = R¢ = o0 (3T0 IONYCTHMO NPHUHATH ISl KAOEIbHBIX CETel)
n3 BeIpakeHud (15), pa3aenuB 4uCIUTENs M 3HAMEHATENb IpoOH 1Mo KOPHEM Ha
R®, momyunm

U,uC

"R JL+9RZfC?

Ha npaktuke emMKkocTH (a3 CpaBHUTEIFHO HEBEIHKH, TOPTOMY BTOPOU UIIeH
BEIpKEHUS TI0J] KOPHEM HE MOXET OBITh MHOTO OoJbine exuHUIEBl. OTclona cie-
JIyeT, 4YTO C YBEIMYEHUEM €MKOCTH (pa3 OTHOCHUTENHHO 3eMiH |, pacTeT u MoxkeT
JIOCTHYb OINACHBIX 3HAYEHUH.

| (15.18)

ABapuiiHblii pe:kuM padoThI ceTeit
PaccMmoTtpuMm cutyaruio, korja ogna w3 ¢as cetu (paza C) 3amkHynach Ha
3eMIII0 Yepe3 OTHOCHTENIbHO Majoe aKTHBHOE COIpOTHBIEHHE R,,, Hampumep,
npu oOphIBE M IaJIeHUH MPOBOAA Ha 3eMilto. B cxemax ceru (cM. puc. 3) 3To 00-
CTOSITEJIECTBO OTPA3UTCS BKIIOUEHHEM MNapaulellbHO Y HPOBOAMMOCTH Y, =
1/R,, (Y, Ha pucyHke He mokazana). CiemoBatenbHO, Mexay das3oit C u 3emieit
MIPOBOANMOCTB cOCTaBUT Y +Y,,. C yueTom 3Toro BelpaxkeHue (6) mpuMeT B
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Y (1-a%) +(Ye +Y,,)A-2) +Yy +Y,
Yo +Yg +Yo +Y,, +Yy +Y, +Y,
Tpexgpasnas uemvlpexnpooOHAsi cemb C 2YX03A3eMACHHOU Helumpanvio. B
9TOH ceTH 0OBIYHO BBINIONHSETCS ycnoBue (7), moaToMy Belpakenue (19) MoxHO
YIPOCTHUTD:

I, =U,Y,

(15.19)

Y’iM (1_ az) +Y0

L =U.Y 15.20
"TTET Y Y, 4, ( )
VYuutsiBas cooTHOMIeHHS (4), a TaKxKe TO, 4TO Ry « Ry, momyuyaem
U
b= Jm (15.21)
Rh RL{M + RO

Tpexcpasnas mpexnposoOHnas cemv ¢ U30AUPOBAHHOU Heumpanvto. [ naH-
Ho#t cetH Yy = Yo= 0. Kpome toro, 06b14HO |Ya|, |Ys|, | Yc| « Y. Toraa Beipasxe-
aue (19) mpumert B

Y, [@-a)
I, =U, Y, =2——~-. 15.22
" b Y3M +Yh ( )
WA, C YIETOM BBIPKCHHS IJIS @ U COOTHOIICHUH (4),
=3 Uy/(Rn + Ryv) = UJJ(Ry + R,,). (15.23)

B aBapuitHOM peknMe 9acTo peanu3yeTcs CUTyalus, Ipu KOTopoil R,, cymie-
cTBeHHO Oopine Ry 1 omHOBpeMeHHO R,y « Ry. [Ipu 3TOM ycnoBuu cpaBHHUTEINb-
HBI aHam3 Gopmyn (21) u (23) moOKa3bIBaeT, YTO YEIOBEK OKa3bIBACTCA IO/ Ha-
npspkeHreM U, OIM3KMM K JIMHEHHOMY B CETH C M30JMPOBAaHHOW HEHUTpabio,
4yTo 00Jee OMAacHO, HEXENH B CEeTH C INIyXO3a3eMJIEHHOW HeiTpansio, rae Uy,
npudmKkaeTcs K (azHoMy HanpspkeHuto. J[ist 000MX BHIOB ceTeil XapakTepHO
YMEHBIICHUE ONTACHOCTH MOPAXXEHUsI TOKOM IPU YBeJIHYeHUH Ry,
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