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JlaGoparopuas patora Ne 1
HCCJIEANOBAHME PAJUAITMOHHOI' O ®OHA

IHear paborbl. O3HakOMIIEHHE C OCHOBHBIMH IapaMeTpaMM pagudOaKTHBHBIX
M3IMy4eHHM, KX MCTOYHHUKAMHK, H3MEPHUTENBHBIME npubOpaMu U MeTomaMu
KOHTPOJIA.

IlpuGopsr v npuHagaexnocTy. Jlo3umerp, uccneayeMbie OOBEKTEL

JAeMeHThI TEOPHH

Ilon paduoakmuenocmeio TOHHUMAIOT TPOLECCHl pacnafa HecTabWIbHBIX
aTOMHBIX SJEpP, CONPOBOXIAIOIIHECH HCIYCKaHHEM IIOTOKOB 3JIEMEHTapHBIX
YacTHN. OTH INOTOKH OBICTPOABMIKYIIMXCS 3JIEMEHTApHBIX YacTHIl Ha3blBalOT
TaK)XXe PAOUOAKIMUSHBIM USTYHEHUCM.

PapnoaxkTHBHOe wm3NydeHHe oONamaer BBICOKOH 3HEPrHeH M CIocobHO
MOHM3MpOBATh BEIIECTBO, B KOTOpoe OHO mnonazgaer. CymHOCTH mporecca
HOHM3ALMK 3aKIF0YaeTcs B TOM, YTO aTOMBl W MOJEKYIbl BEIIECTBA [O[
BO3/ICHCTBHEM paJHOAKTUBHBIX H3MY4YEHHH paclafaloTcs Ha MOJOXHUTENBHO M
OTpHUATENBHO 3apsDKECHHEIE HOHBI. MoHu3a11Hs BemecTsa Beerja conpoBoXaaeTcs
U3MEHEHHEM €ro OCHOBHBIX (PM3HKO—XMMHUYECKMX CBOWCTB, a Ui OMoNormaecko
TKAHU — HapylleHHeM ee Xu3HedesTenbHOCTH. JloaroMy panWOaKTHBHEIE
H3IyHCHHSA OKa3bIBarOT Ha XXWBOW OPraHW3M Nopaxarollee ACHCTBHE.

CymecTByioT 4YeTslpe (OpPMBI PagHOAKTHBHOTO H3My4eHus: anbha-, Gera-,
raMma- ¥ HEHTpOHHOe M3nydeHue. Bce oHHM oOnajgaroT JOCTAaTOYHOM 3HEpruei,
uyToObI HOHU3HPOBATH ATOMBI BEIIECTBA.

Anvgpa-uznyuenue IpeNcTaBiseT coboi NIOTOK anb(ha-9acTaIl,
pacIpOCTPaHAIOMMUXCA C HadaubHOM ckopocThio okono 20000 xwm/c. Ansda-
YacTHIla COCTOUT H3 JABYX MPOTOHOB M JBYX HEHUTPOHOB M SKBHBAJIEHTHA AAPY
aToMma renus. B Bosmyxe anpda-gacTHiia MOXKET NepeMeriaThes Ha pacCToOAHHE 10
HECKOJNIBKMX MWJUTUMETPOB, NPH YBEJUYEHHH IJIOTHOCTH Cpe/ibl 3TO pPAcCTOSHHE
© cHxaercs. Anbda-gacTUIBl HEe TPOHUKAIOT Yepe3 BHEIIHUNA CII0M KOXKH 4eI0BeKa,
no3TOMy BHelHee obiiydeHue WMM He omacHo. OIHAaKoO NpH MONMAJaHWH STHX
YacTUL BHYTPb OPraHu3Ma OHH CIOCOOHB! MPUYUHUTE 3HAYMTENLHBIA BPE/.

Bema-uznyuenue npezncrasiser coboi noTox 6eTa-4acTUIL — NEKTPOHOB MM
MO3UTPOHOB, OHH MMEIOT MacCy HAMHOrO MEHBIIYH, 4YeM anbba-uacTHia.
ITosTomy, B Bozmyxe Gera-4acTHIEI pacnpoOCTpaHsMIOTCA Ha OONBITHE PACCTOAHEA
10 CpaBHEHHIO ¢ anb(a-yacTHNaMH. BHemHee ob0mydeHue Oera-yacTHLAMH
NpEACTaBNSET CEPhE3HYI0 ONACHOCTh JMIIb IPH INONafaHWH paJIMOaKTHUBHEIX
BEINECTB HETIOCPEACTBEHHO Ha Koxy (0coOeHHO B riiasa) My BHYTpPh Opranusma.

Iamma-uznyueHue — 3TO 3JNEKTPOMArHUTHOE WM3JIydeHHe, HCIyckaemoe
AIpaMK ATOMOB IpPH PaliOaKTHBHEIX NpeBpalleHusxX. ['aMMa-u3irydeHne MOXHO
paccMarpuBaTh HE TONBKO KaK 3JIEKTPOMArHMTHYIO BOJHY, HO M KaK IOTOK
3JIEMEHTAPHBIX 4YacTull (raMMa-KBaHTOB), PACIpOCTPAHSIOLMXCS CO CKOPOCTBIO
cBera. ['aMMa-H3IydeHHe HMeeT HauOOMNBIIYIO MPOHHKAIOIIYIO CHOCOOHOCTE, MO



cpaBHeHHIO ¢ anbda- M Oera- HacTHIAMH, H IIO3TOMY SBIIAETCS BaXKHEHIIMM
(axTopoM nopaxaromero NeHCTBHA PalOaKTUBHOrO H3ITyYEHHS NPU BHEIIHEM
obiryuenuu.
Heumponnoe wusnyuenue npencrasiser cobo¥ [DOTOK HEHTPOHOB —
HEHTpAJIbHBIX YacTHLl, He OONaNalomMX 3IEeKTPHYEcKHM 3apsnoM. CKopocTs
pacnpocTpaHerHs HeHTpOHOB MoxeT nocturath 20000 xm/c. Tak kak HeHTpOHEI
He HMMEIOT 3JIEKTPHYECKOro 3apsna, OHHW JIETKO NPOHHMKAIOT B sIpa aToMOB H
3aXBaThIBAIOTCA MMH. B ormuume or anbda- u Oera- yacTHn, HEHTPOHBI He
B3aHMOAEHCTBYIOT C 3JIEKTPOHAMH ATOMOB M HE BBI3BIBAIOT HEIOCPEICTBEHHOM
uony3auuy. OnHaKo HEATPOHHE! MOTrYT BHI3EIBATH MOHM3ALMIO KOCBEHHO: 3a CHET
YOPYTHX CTOJNKHOBEHWM, HEYNPYroro pacCesHMs, peakuMi 3axBaTa sOpaMH WM
MPOLECCOB PACINEIIEH s AP aTOMOB. 3TH NPOIECCHl MPUBOIAT K MCITYCKAHUIO
ramMmma- KBaHTOB, OeTa- 4acTHI ¥, B Cly4Yae paclLIenieHHus smep — OGOoNbIuero
KOJIHYECTBAa HEUTPOHOB.
BosgeilicTsie paguanuMy Ha 4el0BeKa MOXET OBITH CBA32HO KaK C BHEIIHUM,
TaK H C BHYTPEHHHM O0IyHeHneM.
Ilpu enewnem obnyuenuu B IepByIO O4Yepels CleAyeT YUHTHIBATE raMMa- U
HEATPOHHOE U3ITyYeHUs, KOTOPhIE IPOHMUKAIOT B TKAHH Ha 3HAYUTENBHYIO ITyOuRy
U paspymaroT uX. CTenens nopakeHHsA OpraHu3Ma IIpH 3TOM 3aBHCHT OT IUIOMIaIH
00Ty4eHHON MOBEPXHOCTH.
Bknan Bo suympernnee o6ayuenue opranuzMa JaroT BCe BUAB! PaIHOaKTUBHBIX
u3nyuenud. Buyrtpennee obnydenne o0O0ycnOBAeHO Kak paaMOaKTHBHBEIMH
BEMIECTBAMH, IOCTOSHHO INPHCYTCTBYIONIAME B opranmame uenoseka (K'°, C',
Po®® u np.), Tak ¥ pamMoAKTHBHBIME BEIIECTBAMH, MOCTYNAKMAMY H3 BHELIHEH
Cpellbl B XeNyJ0YHO—KHIIEYHBIH TPaKT W OpraHbl JbIXaHUA YeloBeka. B KOCTHBIX
TKaHAX HAKATUIMBAIOTCH WCTOYHMKM anbda-u3ny4deHus (pamui, ypaH, IUIyTOHHH,
¢dochop), Gera-usnydenns (CTpOHUMEH, MTTPHIA), ramMMa-u3nydeHus (LHPKOHHIM).
ITH NEMEHTHI OYeHb TPYAHO BBIBOASTCS U3 OPraHU3Ma.
buonoru4eckoe BO3AEHCTBHE HA OPraHU3M HOHUUPYIOLIMX H3NY4eHHH UMeeT
cnepyiouue 0CoOeHHOCTH:
1. nepBMyHOE MNEHCTBME MOHU3HPYIOLIETO HIITYYCHHS HE OUIYIIaeTcs
OpraHaMu 9yBCTB YEJIOBEKa;

2. BHAMMBIE NOPAKEHUS KOKHOrO NOKPOBa, HEJAOMOraHHe, XapaKTepHble IUIf
Ty4eBo# Gone3HH, IPOABJIAIOTCS HE Cpa3y;

3. ecnu B OpraHM3M 4YelOBEKa CHCTEMATHYECKH TNOMNajaloT paauOaKTHBHBIE
BEIECTBA, TO CO BPEMEHEM JI03BI CYMMHUPYIOTCSH, YTO HEU30eKHO NPHBOAUT
K Pa3sBUTHIO Ty4eBoil 6one3nu.

B ocHOBe H3MEepeHHS pajuali{ JIeXAT 4YeThlpe OCHOBHBIX MOHATHS:
akmueHocmy (XapakTepu3yeT HCTOYHHK paguauHu), IKCHOZUKUOHHAR 0034
(xapakrepusyer WOHM3Mpylomwud dhdexr npm oblydeHHH  BEl[ECTBA),
noznouieHHaa 0o3a (XapaKTepu3yeT IOTJIOMESHHYIO SHEPIuio) ¥ 3KeUEANEHMHAR
003a (xapakTepu3yeT BO3NEHCTBHE pajMaluM Ha XUBble TKanu). s xaxzgoro u3
STHX NMOHATHH CYIIECTBYIOT CBOW E€QUHULIBI H3MEPEHUH.

ITon akmuenocmsio ucmounuxa (A) NOHUMAIOT CPEAHIOK CKOPOCTh Ca-
MOINpPOU3BOJILHBIX SAEPHEIX MpeBpalleHUudl — KONMYECTBO pacnmafoB suep B



enunyly BpemeHu. B cucreme CU 3a eqWHHMIy aKTUBHOCTH IPUHAT bekkepens
(Bx):1 Bk = 1 pacni/c. Buecucremuas emununa — Kropu (Ku): 1 Ku= 3,7-10" Bxk.
JUts XapakTepHCTHKM CTENeHH HOHHM3alWM BO3AyXa WCIIOIB3YETCS NOHSATHE
akcnosuyuonnoi 0o3vi usnywenusa (O0W) — D. 3 — 3T0 OTHOUWEHHE
cyMmapHOro 3apsia AQ BceX MOHOB ONHONO 3Haka, OOpa3OBaHHEIX IOX

HeficTBMEM PEHTTEHOBCKOrO WM ramMma-usiydexus B ofbeme BO3jyxa, K Macce
BO3nyxa Am:
A = AQ (1)
Am

Enununa usmepenns B cucreme CU — Kun/kr, a BHeCHCTEMHAA eMHALIA — PEHTIEH.,
3a 1 Pewmzen (P) NpUHAMAIOT TaKyi [03yY PEHTICHOBCKOTO WM raMma-
W3iyuenns, Koropas B 1 cm® Bosmyxa (maccodt 0,001293 r) npH HOpPMAIBHBIX
YCIIOBUSX BBI3BIBACT HOHHU3ALMIO, IPH KOTOPOH CO3HaeTcs 2,083:10° map moHoB:
1P = 2,58-107* Ku/kr.

Jlnis omnpeneneHds IOMJIOMEHHOH B BeIlecTBe O3Heprud jroboro BUIA
M3IMy4eHUs HCIONB3YETCs NOHSTHE no2iousennod 0o3vt (Dp) — CyMMapHOH
sgeprui AE UOHW3MPYIOIIEro H3IyHYeHHs, MOrJOMEHHOH B ENWHHIE MacChl
BelecTsa Am, HE3aBUCUMO OT BUJA M3JIyHEHHSI:

By=itt @)
Am
EauHnLa W3MEpenus NoromenHo# nospi, B cucreme CU — Iped (1 I'p = 1
JUk/xr). Baecuctemuas enunuua — paod (radiation absorbed dose — nornolieHHas
fo3a w3nywenus). 1 pan =10~ Ihi/kr, 1T'p = 100 pan.

Tlpu SKCTIO3MOMOHHON No3e m3nydeHus B 1 P mornoumeHHas jposa B 1 e’
Bosayxa cocrasiser 0,877 pan. IToatomy sKCno3MIHOHHAs Ko3a D, BeIpaXKeHHas B
PEHTreHax, CBf3aHa C MNOTNOWEHHOM no30# Dp, BHIpOKEHHOH B pajax,
CIEAYIOWMUM COOTHOIEHHEM:

D(P)=0,877 D, (paod). (3)

ITornmomernas no3a 5 I'p (500 pam mpu SKCIO3ZHIMOHHOW [03€ H3NyYCHUS
" npumepHo 440 P) cunTaeTcs cMepTeIbHOM.

Baonornueckuit 2GpHeKT HOHUIUPYIOMWErO U3NTy9IeHHs 3aBHCHT OT JIHHEHHOH
MJIOTHOCTH MOHM3allMy, ONpeneNseMoll BHAOM W 3Hepruedl mamydenus. Ilosromy
BBOJAT  Koappuyuenm  Kawecmnsa (K)  HMOHU3HDYIOLIETO — M3JIY4eHHA,
NOKA3BIBAIONINH, BO CKONLKO pa3 NaHHBIM BHJ M3IydeHHs oOKaspiBaeT Goree
CHIIbHOE OGMOIOrHYecKoe AeiCTBHE, YeM PEHTIEHOBCKOE U raMMa-H3Ty4eHHe, NPy
OAMHAKOBOH mornomennoi sueprad B 1r Tkanu. Kospduuuent K pasimmyen s
pa3HBIX BMAOB M3mydeHuit: mns Gera- W ramma- dactun K=1, qusi HEATPOHOB
K=3...20; mns anbha-4acTHIl K TPOTOHOB ¢ sHeprueil mernee 10 Mas K =10.

[TorNOUIEHHYIO [03y, YMHOXEHHYI0 Ha Ko3QQUUMEHT Ka4ecTBa, Ha3bIBAIOT
IKEUGAIEHMHO U 00301 WK BUONOZUNECKUM IKEUBANIEHMOM ROZIOUCHHOUH 0030l
(Dsks). B cucreme CU epunuuedt Dygp sBnserca 3usepm (3B). 3uBept — 1032
mo6oro BUAA H3TYYeHHs, KOTopas Co3aaeT TakoH xe Guonoraueckuil sddexT, 910
u mornomesHas 7o3a B 1 I'p peHTreHoBCKOro MM raMMa-H3ITydeHus:



D,,5(36)= K -Dp(IPp). (4)

BrecucreMHOM enuHuLled 5KBHBaJIEHTHOH 03wl siBasercs 63p: 1 3= 100 63p.
Takum oOpasom, sxsuBaneHTHas posa 1 3B (100 Gsp) peamasyerca ans
PEHTTEHOBCKOTO M ramMMa-u3iydeHui npu mornomenno# gose 1I'p (100 pan), a
s ansba-gactun — npu Dp = 0,1 I'p. Ilostromy aneda-usmyyeHwe naer
GHONOTHYECKH 3KBHBAIEHTHYIO 103y, B 10 pa3 6o7blIyio, YeM COOTBETCTBYIOMIAS
OTJIOIEHHAS 034, '

Ilpu oneHke pamMallMOHHON ONAaCHOCTH XPOHMYECKOro OOIyYeHHs 9eloBeKa
M3ITy4YCHHEM MPOW3BOJILHOTO COCTaBa 3KBWBAJICHTHAS /1032 ONpeleNseTcs CyMMOi
NIPOM3BEleHHH MOTNOIIEHHBIX 103 D, OTAENbHBIX BHAOB H3NY4YEHHH [ Ha

COOTBETCTBYIOLIME 3HAaYECHUA Ko uIHenToB KauecTsa K;:
D, =ZDm K. (5)
i

Buonoruveckoe nefCTBHE HOHW3UPYIOUIEr0 H3NMy4YEHUs 3aBUCHT Takke OT
epemeru obayuenus. Tlpu npouymx paBHBIX YCHOBHSX OJHAa M Ta JKe [J03a,
NOJydeHHas B TCYCHHE pasiMYHBIX IIPOMEXYTKOB BpEMEHM, OKashiBaeT Ha
OpraHu3M paslin4HOe BO3jeHcTBHE. B 3TOM CMBICHE BaXHOH NO3MMETPHYECKOM
BEIHYHHON ABISETCA MOUJHOCHIG NOZTOWEHHOUE 00361 (P) — 5103a H3INyYeHHS
(AD), nornoiieHHas BEIIECTBOM 3a eIHHUIY BpeMeru (A7 ):

p=2. ©)

; At
MonHOCTs NOIVIOMEHHOH [03bl TaloKe Ha3bIBAIOT YPOGHEM paouauuu W
H3MEPSIOT B eIUHHIAX — penmzen ¢ 4ac (P/4). HopMaTbHOMY YPOBHIO PajiHalluy
cootBeTcTBYeT 3HadeHme 15 MP/4a (yposens dona). CMepTenbHEIM IS YENOBEKa
. ABIAETCH ypoBeHb paxuauuu 600 P/a.

JU1st OLISHKH CTENEeH! paIualMOHHOTO prucka paboTalomux ¢ pagHoakTHBHEIMU
MCTOYHMKAMH BBOIMTCH npedensrno oonycmuman dosa (I1J[) — waubonsimee
3HAYEHNHE IKBHBAJEHTHOM /10361 33 IO/, KOTOpas NMPH PaBHOMEPHOM BO3AEHCTBHH
B TeyeHue S50 5eT He BBISOBET B COCTOAHMH 3[HOpPOBBA HEONAronpHATHBIX
H3MeHEeHHWH, oO0Hapy)XMBaeMBIX COBPEeMeHHbBIMA  MeronaMH. CyMmapHas
NpeaensHo AONycTHMast [03a JJIsS Npo(ecCHOHANOB HE [OJDKHA IIPEeBHIIATH
0,05(N- 18) 3B, rne N — Bo3pacTt obmydaemoro uesoseka B roaax. CymmapHas no3a
-k 30 roxgam npu Beex ciydasx He MoxeT 6bITh Gombme 0,6 3. Jlumam monoxe 18
mer paborath € MCTOYHHKAMHM HOHM3MPYIOIIMX M3ITydeHHH 3anpemaercs.
IlpenensHo gomycTAMas A03a BHEIHErO ¥ BHYTPEHHEro obiydenus, nojsydaemas
HaCcelleHHEM B IIeJIOM OT BCeX MCTOYHHKOB MOHM3MPYIOIUX HanyyeHul (6e3 ydera
ecrecTBeHHOro ()OHa W MEAULMHCKMX IpoNexyp), He AOJDKHa npepbnuarh 1,7
m3B/rop uwimm 50 M3B 3a 30 ner.

O6uapyxeHHe M H3MEPEHHE XapaKTEePHUCTHK PaJMOaKTHBHOIO H3JIy4eHHS
NPOBOASTCA C [OMOIIBIO QO3uUMempu4ecKux npubopoé — YCTPOWCTB,
NpelHA3HAYEeHHBIX JUIA W3MEPEHHA JI03 HOHM3UPYIOUWMX H3Ny4eHUd MM
CBSI3aHHBIX C HUMHM BENHYHMH. B HacTosee BpEMsA NIPHUMEHSIOTCS UHOUKAMOPHI, C
ITOMOIIBI0 KOTOPBIX MOXHO YCTAHOBHTH, BO3pacTaeT MOIIHOCTH H3NyHeHHUS WHIH
YMEHBIIAETCS; 003umempsl, TpeIHasHAaYeHHbie IJIA ONpeleNeHHs CyMMapHOH



SKBUBANCHTHOM 103l 0BMyueHHs, MONydaeMoi YenoBekoM (B OCHOBHOM raMma-
W3Ty4EHUS);, paouomempsi, TNPUMEHSEMBIE JUIS  ONpEJENeHHSA CTEleHH
PanMoaKTUBHOIO 3apaxxeHus. JlaTiukaMH HOHH3UPYIOMIEr0 W3NyYEHUS OSTHX
npubopOB ABNSIOTCS ra30paspsiiHbe ¥ CUMHTHIUISLMOHHBIE CUETIHKH.

B nanno#t nabopatopHo#t paBoTe HCHONB3yeTCH HO3MMETpP, KOTODHIA B
Ka4eCcTBe JAaTyHWKa paJHOaKTHBHOTO W3IYy4YEHHS MNCIONb3YeT Tra30paspsgHbIi
cueTynk I'elirepa—Mronnepa. Cxema no3uMeTpa npejcTasiesa Ha puc. 1.
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Puc. 1. Cxema dosumempa c zasopaspadneim cuemuuxom Ielizepa—Mionnepa.

I'1aBHEIM 37IEMEHTOM JO3MMeTpa sABIseTcs cyeTduk [ elirepa—Miomrepa 1. On
COCTOMT M3 LMIMHAPWYECKOr0 KaTofa 2, KOTOpPBIA OHHOBPEMEHHO SBIAETCS
KOpIycOM CHETYMKa, W aHONa 3, BBINONHEHHOIO B BHAE TNPOBOAAIIEH HHUTH.
BHyTpu cueTyuka HaXOAWTCH WHEPTHRIM raz. Mexay aHONOM M KaTOLOM
CO37aeTCA 3JIEKTPHYECKOE MONe ¢ MOMOMBI0 HCTOYHHKA Hampmkenms 4. [pn
NONajaHU¥ pagUOaKTHBHOIO M3JNYYEHHS B CHUETYMK TMPOHCXOJHT MpPOLECe
HOHM3alUMK aTOMOB ra3a. OJNEKTPOHBl ¥ NMOJNIOXHTENbHBIE HOHBI, BO3HUKIINE TIPH
3TOM, pPasfIeNAIOTCH DNEKTPHYECKMM MONEM M IBIXKYTCS K aHOAY M KaTomy,
COOTBETCTBEHHO. B cuerymke mnpH I3TUX M[pOHECCaX MOXET MPOHCXOMHUTH
MHOTOKpaTHas# HMOHM3alMsA aTOMOB rasa. Ilomaganue MONOXHTENEHEIX HOHOB U
3JIEKTPOHOB Ha KAaTOJ W aHOJ CYETYHKA MPABOAMT K NOABIEHUIO B H3MEPHTENHHOM

Leny 3NEKTPUIECKOr0 UMITYJIbCa, KOTOPBIX ycHiMBaercs ycuuurenem 5. C Buixona
| YOHIATENS 3MEKTPHYECKUE MMIYNbCh MOCTYIIAIOT HA BXOM 1M (POBOTO CYETYHKA
6. B TeveHue ONpEAENEHHOrD NPOMEXYTKA BPEMEHH CYETIHK MPOU3BOIUT
noAcyer yucia UMNynecoB. [lokasanus cyeTyHKa NPOMOPLMOHANLHEI YPOBHIO
pamvanyn. OGBMHO J03UMETPhl ONMCAHHOIO THNA M3MEPSIOT MOUIHOCTE
MOrJIOMIEHHON 035! (YPOBEHB PalMalliy) U IpayupoBasbl B MKP/4,

B kauectBe oObexTa WHccnenoBaHMs B JaHHONW JaGopaTopHoit pabore
HCIIONb3YIOTC 0Opasibl CTPOMTENBHEIX MATEPHAIOB, HMEIOIINX TOBBIIICHHBIN

YPOBEHb PaqiOaKTHBROI'O H3Ty4eHHs — TPaHUT ¥ Mpamop. Kpome aToro o6sexrom

WCCIIEI0BAHKS ABISETCH PANWOAKTUBHEIM m30oTonm K|», comepXammiics B

XHMHYECKOM BemecTse — xiopup kamaa (KCI). Paguownsorton K, — omue u3
CaMbIX PpAacNpOCTPaHEHHBIX €CTECTBEHHBIX MJONIOXUBYIIMX PaIHOAKTHBHEIX
M30TONOB Hawe# mianetsl. IIpu pacnane usotona K5 B OCHOBHOM HEmycKaioTes
GeTa—uacTHLBL.



Hopsaok Beinonwenus paboTs

1. O3HaKOMETECH ¢ HECTPYKIHEH MOTB30BaHMS JO3MMETPOM.

2. BKINOYHTE MO3WMETP W MPOH3BELUTE 3aMep panMoaKTHBHOrO (hoHa Ha
paboyem Mecte. {5 3TOTO MOMOXKHTE npubop Ha HCCELyeMylo MOBEPXHOCT H
[IECTh pa3s NPOU3BENUTE H3MEPEHUs. Pe3ybTaTsl 3anecHTe B Tabnuny 1.

3. Ilpoussenure 3amep ypoBHs panuanuy, CO34aBaeMoil CTPOHTENBHBIMH
MaTepHallaMH — IPaHATOM H MpamopoM. JINs 3TOro MoNoKHTe JIO3UMETP JEeBBIM
Goxom (HMEHHO ¢ 3T0# CTOpPOHE! Pa3MEILEeH MOA Kopiycom npubopa cueTynk) Ha
obpasen wucciemyemoro MaTephana ¥ WIECTh pa3 NPOU3BEAWUTE H3IMEPEHHS.
Pesyibrarts! 3anecure B Tabmany 1. :

4. Ilpomssenurte H3Mepenue YPOBHA pajiialnM, CO3[aBaeMol mpenapaTtom

KCl, xoropsiit comepxut pamuonszoton K s - Jlna aToro mommecure npobupKy ¢

fIpenapaToM K IIeBOH OOKOBOH CTOPOHE NO03MMETpPa W NpOH3BENHTE MmIecTs
H3MEPEHHH ypoBHA pannauuu. [Tokasanus 3aHecuTe B Tabmuny 1.

Tabmmna 1.

YpoBenb paauanuu, MmxP/g,
doH | rpanut | mpamop | KCI

S S IS

Cpennee
3HaYeHue

Munumanssoe
3HaYeHue

MaxkcumMansHo
€ 3HauYCHUE

5. Jlns xaxmoro BAZA W3MepeHwik ONpeZe/IUTE CpejlHee 3HAYCHWE YPOBHSA
PalAalH, MAKCHMATLHOE M MHHHMATLHOE 3HAYEHHE, pe3yIIBTATHI pacuyeToB
3aHecuTe B Tabmuny 1.

6. [lna paguonsorona K\ mposemute pacHeTsl NapaMeTpoB paiHOaKTHBHOI'O

wanydenus. Ilo ¢opmyne (6) paccunraiite nosy wusnydenus AD (s
MHKpOpeHTreHax) 3a Bpems 300 c; B KayecTBe 3HaYeHHs MOUIHOCTH MOIJIOMEHHOH
AIO3BI BO3EMHTE MAaKCHMANBHYIO BEIIHHY YPOBHS panuaumn is KC/ u3 Tabmumb
1. TlpunsiB momy4yenHoe 3HaveHwe 3a SKCIO3ULHOHHYIO HO03y H3Ny4eHus (B
MHKPOpEHTTeHax), mo ¢opmyne (3) paccumTaiite NOINIOMEHHY0 o3y D,
PeSylbTaT  Bhlpasute B I'pesax. Ilone3ysce momydeHHBIM pe3yabTaToMm,
paccuntTalite 3HaYeHWE OSKBUBANEHTHOM 03B (brHonorudecknii  3KBUBANIEHT
NornoueH ol 1o3s1) D,,, mo dopmysne (4), pesynsrar npeacrassTe B 3UBEpTaX.



Ilpu Beibope xoadpummenta K yuTATe, 9TO OCHOBHEIM MEXaHH3MOM pacmaia
usorona K,y sBisercs Gera-pacmap.

7. Ilonb3ysck NOTyYeHHBIMA JaHHBIMHU, CAENaiTe BEIBOA O CTENEHH ONACHOCTH
panuonsortona K,y .

KonTpoasHabie Bonpoch:
1. lafiTe NOHATAS PaTMOAKTHBHOCTH ¥ DAAMOAKTHUBHEIX H3TyJeHHH.
2. Kaxue BUJIB! palOAKTHBHEIX H3y4eHHH BaM u3BecTHEI?
3. Cpopmynupylite NOHATHS BHENIHEI0 ¥ BHYTPEHHETO OOy IeHHUS.
4. Kakossl Omonormueckue ocofEHHOCTH BO3HEHCTBHS Ha OpraHu3M
HOHM3HPYIOIIUX H3TydeHUH?
5. YTo Ha3bIBAIOT AKTHBHOCTBIO UCTOYHUKA PaTuanuu?
6. JlafiTe MOHATHE SKCTIO3UIMOHHOM 036 H3TydeHHS.
7. Yro Takoe NOrionieHHas 103a ¥ IKBHBANIEHTHAS 10347
8. ChopmynupyiiTe NOHATHE MOLIHOCTH TTOTJIOMEHHOM 1035
9. Kakue npubops! A7 M3Meperns IapaMeTpoB panualyy BaM H3BecTHbI?
10. O6®sicHuTe NpUHUMN AeficTREs cyeTynka [elirepa — Miomrepa.

JlaGopaTopuas paGora Ne 2
U3MEPEHHME ITAPAMETPOB MUKPOKJINUMATA
B IIOMEIIIEHUA

Hens paGorel. Msyuenwe npubopoB W METOHOB H3MepeHus NapamMeTpoB
MHUKpOK/IHMAaTa IPOU3BOACTBEHHBIX NOMEIUEHHH, NpHOOpeTeHne NpPaKTHYECKUX
HABBIKOB B OUIEHKE MUKPOKITHMATA B IIOMEIIEHUH.

MpuGoper u npanagnexnocT. TepmoMeTp, NCHXPOMETpP, AHEMOMETP.

JIeMeHTHI TEOPHH.

3popoBee H  paboTOCIOCOGHOCTE 4YeoBEKa B 3HAYMTENBHON CTENEHH
ONpENEAIOTCA YCIOBHAMH MMKDOKIHMATa B XUJLIX H paGouux NOMEINeHHsX.
Obecnedenne 3amaHHBIX [MOKasaTelledl MHKPOKIMMATAa SBISETCS ONHON M3
OCHOBHBIX 3aJa4 CHEUHaNMCTOB IO CTPOMTENBHON Temnodusnke, OTONIECHMIO,
BEHTHJIALUH ¥ KOHAULHOHUPOBAHKIO BO3AYXA.

s NpOMBIUUIEHHBIX  3MaHWA  [apaMeTpsl  BHYTPEHHEro  BO3AYXa
pernamenTHpyroTcs craraaptom I'OCT 12.1.005-88. INTapametpsl MukpokiumaTa
HOPMHPYIOTCA B 3aBUCHMOCTH OT KaTeropuu paboT I TEIIoro W XOMOIHOro
MEPUOAOB rofla Ha ONTHMANbHOM M HOONMYCTHMOM YpoBHsX. Kareropus paGor
ONpeAeNIeTCs PHePro3aTpaTaMy YejioBexa.

Ilon muxpoxknumamom nomewjenus TOHAMAIOT COCTOSHHE BHYTpEHHEH
Cpenbl MOMEIUSHHs, OKashiBaiollee BO3JACHCTBUE Ha 4esloBeKa, XapaKTepH3yeMoe
CIeAYIOIMMHK IIOKa3aTelAMM: TeMIepaTypa, OTHOCHTENbHAs BIAXKHOCTh ¥
CKOPOCTH ZBKEHUS BO3MyXa. |
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I'OCT ycranaBnuBaeT TpeGOBaHHA K ONMUMAAbHbIM H OONYCHIUMbBIM
NOKa3aTeNsM MEKPOKIMMATA.

Onmumaneusimu CUWTAIOTCA TaKWe COYETAHHS 3HAYEHHM [apaMeTpoR
MHKPOK/IAMAaTa, KOTOPhIE NPH IUITHTEIBHOM M CHCTEMAaTHYECKOM BO3JAEHCTBHY Ha
qeyoBeka 00ecrnevrBalOT HOPMAlTbHOE TEMJIOBOE COCTOSHHE OpPraHW3Ma IpH
MHHHMAQJIBHOM HANOPKEHHH MEXaHH3MOB TEPMODEryIAlUAd ¥ ON(YIIEHHE
TEIMJIOBOro KoMpopTa He MeHee 4eM y 80 % nroaeii, HaxoNAMMXCS B TOMEIICHHAH.

Honycmumsimu CUUTAIOTCS TAKWE COYETAHMs NApPAMETPOB, KOTOPHIE TpH
JUIATENBHOM M CHCTEMaTH4YECKOM BO3JEHCTBHH Ha YeNOBEKAa MOrYT BhI3BATh
ofmee W JOKAaNbHOE OIIyIEHWe AUCKOM(OpPTA, yXy[IIEHHE CAMOYYBCTBHS H
NOHKMXeHHe paboTocrnocoOHOCTH NpPH YCHIEHHOM HANpsKeHWH MeXaHW3MOB
TEPMOPETYIAUAA W HE BBI3BIBAIOT NOBPEXKICHUH WM YXYNUIEHUS COCTOSHUS
3/0POBBA.

LonycTumsle napaMeTps! ABNSIOTCS 00S3aTENBHEIMY IS COBMIONEHUA.

Temneparypa, OTHOCHTENbHas BIAKHOCTH M CKOPOCTH ABMXKEHHS BO3LyXa
u3MepstoTess Ha Beicote 1,0 M or mona unu pabodveit numomanku npu paborax,
BBEINOJHAEMBIX CHISA, B Ha BeICOTE 1,5 M - mpH paboTax, BBHITONHIEMEIX CTOS.
‘ViamMepenus TNpOBOAATCH ONHOKPATHO KAk - Ha [OCTOSHHBIX, TaKk H Ha
HEMOCTOSHHBIX pabouWX MecTax MpH HX MHUHHMAJNBHOM HIH MaKCHMAIBHOM
YHaJNeHWH OT HCTOYHHKOB TEIIOBLIIENEHNS, OXIXK/CHHS UM BIarOBBIIECHHS.

Ha mnpoussomcTse s M3MEpeHWs BO3AyXa, KaK [PaBHIIO, HCHONB3YIOT
PTYTHBIE M/l COHPTOBbIE TEPMOMETPHI co xanoi Llenscus.

BraxHnocts Bosfyxa onpeaenieTcs cogepKaHueM B HEM BOASHBIX MapoB.

Paznuyaror abconromuyio i OmuocumenbHyio BIaXXHOCTE BO3LYXa.

Abconiomnoli BNaXXHOCTBIO BO3AYXa HA3BIBAIOT MacCy BOJASHEIX [apoB,
ComepXaldxcs B JaHHBI# MOMEHT B onpeneneﬂﬂom 06béMe Boznyxa
ABCOMOTHAA BAAKHOCTE BO3/IYXa H3MEpsIeTcs B Kr/m’.

Omnocumensroii  BNaXHOCTBIO BO3AYXa ¢  HAa3BBAIOT  OTHOIIEHHE

MapUuanbHOro JaB€HHWs p BOASHOTO Mapa, COAEpXKAaUIerocs B BO3AYXe IpH

JAaHHOM TeMmmnepatype, K [aBJeHHWIO p, HACHIIEHHOrO Inapa npd ToH e
TeMIeparype:
o=2.100%. (1)
Py

OtrocuTenbHas BI&XHOCTE BEIPAXAETCs B IPOLIEHTAX.

Hapyuansuetm OaeneHuem BOASHOTO Tapa HA3bIBAIOT JABIEHHE, KOTOPOE
NPOH3BOAMI OBl BOJIAHOM Map, eciii Ok BCe OCTalbHBIE a3kl OTCYTCTBOBAIH.

Hacotuennoim HaspBalOT 11ap, HAXOASIIUNCS B JUHAMHUYECKOM PaBHOBECHHU C
KHIKOCTBIO, U3 KOTOPOH OH 0Opa3yercs.

OTHOCHTENBHYIO BIaXHOCTE BO3/IyXa U3MEPSAIOT C TIOMOLIBIO RCUXPOMEmMPA.

CrauMoHapHEIH TCHXPOMETP COCTOMT M3 ABYX OIMHAKOBBIX PTYTHBIX HITH
CIIMPTOBBIX TepMOMETpoB. PesepByap OJHOro M3 TEPMOMETPOB, Ha3bIBAEMOTO
BI@XHBIM, OOEPHYT KyCOYKOM TKaHH, KOHEI KOTOPOM CBEPHYT XTYTHKOM M
ONMYLICH B COCYX C AMCTH/UIMPOBAHHON BOIOM M HENPEPLIBHOIO IMOANEPIKAHUS
pesepByapa BO BIAKHOM COCTOSHHH.



ITpunnun AefcTBHA NCHXPOMETpA 3aKIF0YAETCS B CIEAYIOMIEM: C IIOBEPXHOCTH
MOKpPO¥ TKa&HH MPOMCXOMUT HCHApeHWe BOABI, H, CIENOBATENbHO, BIIAKHBINA
TepMOMeTp TepsieT Oonbine Temna, deMm cyxod. IToaToMy BiaxHsId TepMoMeETp
MOKa3biBACT MEHBINYIO TEMIEPATYPY, YeM CyXOH. PasHOCTS B IIOKa3aHUAX CYyXOro
U BJIQXXHOTO TEPMOMETPOB HA3LIBAIOT MCUXPOMEMPUYECKOU pazHocmero. Yem
MEHBIIE BAOXHOCTE BO3/lyXa, TEM MHTEHCHBHEE MCTapSeTcs BOJA C IOBEPXHOCTH
ODepHyToro TKaHBIO pe3epByapa M TeM O0Onblle CHHXAETCS TeMIIEpaTypa
BIaXHOro tepmomerpa. Ilo mcHXpoMeTpuuecKOM pasHOCTH MOXHO CyOHTh O
CTENEHd BJIAXHOCTH Bo3Xyxa. Korma Bosmyx mpu pmaHHOM Temmeparype uMeer
MaKCHMAJIbHYIO BI@KHOCTS (@, ), HCOapeHHe BIarM HE IPOMCXOMIMUT,

IICUXPOMETPHYECKas PasHOCTb paBHA HYMO, M 06a TepMOMeTpa MOKKYT OHY M
Ty XK€ TeMIeparypy. g

CKOpOCTh ABMXEHUS BO3MYXa H3MEPSIOT AHEMOMEMPOM.

AnemomeTphl OBIBAIOT JBYX THINOB — KpHUILYATBIE M  YaIllEYHBIE.
HameyneiM anemomerpoM MC-13 usmepsior ckopocTh Bo3myxa oT 1 mo 20 m/c,
KpeUTbyaThiM aHemoMeTpom ACO-3 - cxopocts Bo3myxa ot 0,5 mo 0,lm/c.
IlpHuMn AeHCTBMSA 2HEMOMETPOB OCHOBAH Ha TOM, 4TO YacTOTA BpAalleHHs
KpbUThYaTKH TeM Ooibiue, yem Gompmie ckopocTs ABHXKEHUS Bosayxa. Bpauienue
KPBUILYATKH (PUKCHPYETCS CYETHBEIM MEXAHU3MOM.

Konu4yecTso y4acTkoB M3MEpeHUs NapaMeTpOB MUKDOKIMMATA 3aBHCHT OT
PasMepoB IIOMEUIEHNUS U ONpelleNisIeTCs B COOTBETCTBUM ¢ Tabimnei 1.

Tabnuma 1.
ITnomans Konu4yecTBO y4acTKOB H3MEpEHHS
TNIOMEILIEHH A,
MZ

Tlo 100 4
100 - 400 8
Bonee 400 | xonmM4eCTBO Y4acTKOB ONpENeNseTCs PaCCTOSHUEM MEXIY HAMH,

KOTOpO€E HE JOKHO npeBbimarth 10 M.

Hopmupyemble BeJMYMHE! [apaMeTPOB MHKDPOKJIMMATA NpENCTABICHHI B
ITpunoxenun 1.

Hopsaaok BoImoiHeHus paGoThI

1. H3smepuTs mJIOmaNs NOMEUIEHHS W B COOTBETCTBHMM ¢ Tabmmned |1
ONpEeNeNUTh KOJIMIECTBO YJaCTKOB H3IMEPEHHS apaMeTPOB MUKPOKIIMMATA.

2. W3obpasuth B oOTY9ere IUIaH MOMEHIEHHS M YKa3aTh Ha HEM TOYKH
U3MepeHus.

3. C noMompi0 TepMOMETpa M3MEPHTH TEMIlepaTypy BO3JyXa B BHEIOpaHHOM
TOYKE u3MepeHHusd. Pesyisrar 3anecTr B Tabmuiy 2.

4. C noMompio MCHXPOMETpa ONpPENENHTh OTHOCHTENBHYIO BIAXHOCTE B
BEIOpaHHOM TOYKe WaMepeHus. Peaynsrar 3anecty B Tabnuiny 2.



5. C nomompio aHEMOMETpa ONPEAENUTh CKOPOCTh MNBHXKEHHS BO3NYXA.
Pesynsrar 3aHecTH B Tabnuny 2.

6. BxmouuTs MECTHYIO MIM OOINYIO BEHTUSALHMOHHYIO YCTaHOBKY. Uepes 3
MUHYTBI IOBTOPHTH H3MEPEHMA O ML.I1. 3 — 5 ¥ 3aHeCTH pe3ynbTaTsl B Tabnuuy 2.

7. OO6vAcHHT, NpPHYMHY PpasNH4Yus NapaMeTpPOB MMKPOKIMMAaTa MpH
BKJIIOYEHHOH M BBIKIIOYEHHONW BEHTHIIALMH. '

8. Ilonb3ysce Tabnuuei B [Ipunoxennu 1, onpenenuTs [Uis TeKyllero nepaoaa
rofa KaTeropuio paboT, KOTOpas COOTBETCTBYET OOCIENYEMOMY MOMEMEHHIO.
Pesynprar 3aHecTd B Tabnuiy 2.

Tabmuana 2.
Pexum Touka | Temmeparypa | Otnocurensnas | Ckopocts | Ilepuon | Kareropus
m3MeperHi | 3aMepa | Bosayxa, °C | BnaxHOCTH IOBMXEHAA | roga pabor
' - BO31yXa, % BO3ZYXa,

M/c

Bertumsuus
BIKJIIOYCHA
Bentunaums
BEIKITIOYCHA

KourpoasHsie Bonpocsi

1. Kakumu mapaMeTpaMi XapakTepU3yeTcs MHKPOKIMMAT IPOM3BOACTBEHHON
cpensi? '

2. Yro Takoe ONTHMaNbHEIE W JONYCTHMBIE MHMKDPOKIAMATHYECKHE
napameTpsl?

3. Kako#f npHHUMI JIEXUT B OCHOBE M3MEPEHHS OTHOCHTEIBHOH BJI@XHOCTH
BO3/lyXa ¢ MOMOIIBIO NCUXpomeTpa? -

4. Yro naspiBaeTcst abCOMOTHON H OTHOCHTENHHON BIAXKHOCTEIO?

5. Kak Bnusror HeOnaronpusTHble MHKPOKIMMATHYECKHE YCIOBHS Ha
Opra’u3M yenoBeka?




JlaGoparoprasi pabora Ne 3
HNCCIEJOBAHHME HCKYCCTBEHHOM OCBEIEHHOCTH
HA PABOYEM MECTE

Oens paGorer. Ilpmobperenne NpaKTHYECKMX HABBIKOB IO OIIpEJIENICHHUIO
MCKYCCTBEHHOH OCBEIIEHHOCTH paGouMX MECT, H3yYeHHE H3MEPHUTEIBHBIX
npubopos.

IIpudopsl 4 NpUHANNEKHOCTH. JI}chmerp, U3MEpHUTENbHAA PyJIeTKa.

J/IeMEHThI TEOPHH

Ocsemjerinocmeio nosepxuocty (E) Ha3BIBAIOT OTHOLIEHUE CBETOBOrO NOTOKA

(F), nanaromero Ha 3/1eMeHT [TOBEPXHOCTH, K TLIOMAIH (S) atoro anemerTa:
= f_ (D)
S

Envnuna A3MepeHns OCBENEHHOCTH HA3LIBAETCH JIOKC (nx). [Ins w3mepenus
OCBELUECHHOCTH IIOBEPXHOCTE! UCIIONB3YIOT CeHABHBIHN npubop — iroKcmemp.

Ceemoeoim nomokom HaA3BIBAIOT KONMYECTBO SHEPIHH, H3IyJaeMoi
MCTOYHUKOM CBETa B €IHHULY BPEMEHH BO BCeX HanpasieHusX. CBETOBOH MOTOK
H3MEpAETCA B atomenax (1m).

Pasnuyaror cnemyromme BUIBl HCKYCCTBEHHOTO OCBELIECHHS: obuiee, mecmrnoe
U KOMOur upoeanHoe.

IIpn o06mwem ocBelwieHHM CBETUNBHUKU pasMelleHbl B BepxHeH dactu
NOMEIUEHUS PaBHOMEPHO HIIA Hall paboYrMM MECTaMH.

Mecmnoe  oceewgenue, NONONHWTENBHOE K obmeMy, cosmaercs
CBETHIILHIKAMH, HAXONALUUMHUCS HENIOCPEACTBEHHO Ha paboueM Mecre.

Kombunuposannoe oceéewjenue — takoe ocpeuiexue, NpH KOTOPOM K obImemy
OCBEUIEHMIO 0OarnseTcs MECTHOE.

MeToab! H3MepeHHs OCBEIEHHOCTH pernaMenTupyer FTOCT 24940-96,

[lepen wusMepenmsiMM BBHIGHPAIOT KOHTPOJNBHEIE TOYKH I HU3MEPEeHHS

'OCBeHIeHHOCTH H HAHOCAT HX Ha IIaH ITOMEIIEHHS C YKaszanueM pasMEIieHHUsA

CBETUIBHMKOB, ~ KOHTDONBHBIE TOYKH ANA  W3MEpeHHS  MUHMMAIBHON
OCBEIICHHOCTH OT pabovero OCBENIEHHS PasMEINaloT B HeHTpe IOMEIEHNS, TIO]
CBETHJIbHHKAMH, MEXIy CBETHIbHHKAMH M MX PANAaMH, Y CTEH HA PACCTOSHHUH
0,15-0,25 /, 5o ue menee 1 M, rue [ - PacCTOSHHE MEXIY pSIaMi CBETHJILHUKOB.

Hist onpejeneHus KOHTPONBHBIX TOYEK NIAH NOMEIIEHHs pasbuBaroT Ha
PaBHEIE, 10 BOSMOXKHOCTH KBaJApaTHbIe, 4acTH. KOHTPONbHEIE TOYKH pasMeIaioT B
LEHTPE KXAOro Ksajapata. MHHHMaNbHOE 4YHCIO KOHTPOJBHBIX TOYEK IS
H3MEPEHHS ONpPENeNsIOT HCXOIs M3 pasMepoB IIOMEIEHHs U BBICOTHI TOABEca
CBETUNIEHUKOB Han paboyedf moBepXHOCTHIO. i 3TOT0 pPacCYMTHIBAIOT MHIEKC
NOMeIeHus o popmyJie

ab

ho(a+b)’

i=

(2)
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rAe g - [IHpHHA NOMELIeHUs, M; b - mmHa nomenieHus, M, h, - BEICOTa NOABECa

CBETH/ILHHKA, M.
MurumMansHoe KONMMYECTBO KOHTPOMBHBIX Todek N Ul W3MEpEHHs CpeHed

OCBELIEHHOCTH KBaJpaTHOI'0 MOMEUIEHHs ONpeaeNsioT no Tabmune 1.

Tabnuna 1.
Wnnexc Yucso Toyex
IIOMEINEHMs | H3MEpPEeHus
<] 4
1-2 9
2-3 16
>3 25

B HexBanpaTHBIX NOMELICHHSX BHIJENSIOT KBaApaT HauboNBIIEH IUomWansio Sy,
JUIsL KOTOPOTO ONPEENAOT KOMHYECTBO TOYEK M3MepeHHS N, B COOTBETCTBHH C
ONHMCaHHBIMH BBIIE NpaBUjIaMH. MHHMMANTbHOE KONWHYECTBO TOYEK M3MEpEHHS
- CpenHelt OCBEIeHHOCTH N pacCUHTHIBAIOT 1O (opMye

N=N,'§—",

k
rae S, - wiomans NOMeIeHus, M Sy - TJIOWmaIb KBajipara, M.

Ilpu pasmelneHdH KOHTPONLHBIX TOYEK HA TJiaHe MOMEIEHHS HX CeTKa He
AQJDKHA COBMAjaTh C CETKOM pa3MEIUEHHs CBETHIBHUKOB. B ciydae cosmamerus
CETOK YHCIIO KOHTPOJBHEIX TOYEK Ha IUJiaHe I[IOMEelueHHud II&JTGGOOSP&.’:}HO
yBenu4MTh (pHc. 1).

(3)

o -—L ——-.—’-—----

Puc. 1. Pacnonodicenue KOHMpONoHbIxX
MOYeEK HA NAAHE NOMEUJCHUSA.

@
&

1-—-ﬁ

Ilpy  pacnoyioXXeHWH B  MOMENIEHHH

—— - -

1
I
I@i
1
i

Q1
|

. @

i

w

-

5

TR ST SR

’

* - KOHMPOALHAA MOYKA,

& - ceermuivruK.

KpynHOrabapuTHOro obopynoBanus
KOHTPOJNBHEIE  TOYKH  HE  JOJDKHBI
pacrionaratecsi Ha obopypoBanuu. Eciu
KOHTPOJIGHBIE  TOYKH  JIONAAalT Ha
obopynoBaHne, CETKY KOHTPONBHEIX TOYEK
cnenyer chpenate Gonee vacto M
HCKIIOYHTE TOYKH, MONAJAIoUlHe Ha
obopynoanne. ViamMepenne oCBENIEHHOCTH
npu  paboyeM  OCBEIIEHHH  CIELYET
NPOM3BOJUTE B TEMHOE BpeMs CYTOK,
Korja OTHOIIEHHUE €CTECTBEHHOH
OCBEILEHHOCTH K HCKYCCTBEHHOH

cocrasnser He Gonee 0,1. B Hauane u B KOHIlE H3MEpEHMi CleIyeT WIMEPUTH
HalpMHKEHWE Ha IIMTKaX PpaclpeleNuTeNbHBIX CeTedl ocBemenus. PesyisTaTsl
U3MEPEHUH 3aHOCAT B IPOTOKOJ, (hopma xoToporo npuseieHa B [Ipunoxennu 2.
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IIpy M3MepeHusIX OCBEMIEHHOCTH HY)XHO CIENUTH, YTOOEI HA H3MEpHTE/bHELH
(oTomeTpryecKuil HAaTIMK TEOKCMETPA He Mafana TeHb OT YeIOBeKa.

OcBeleHHoCTh Ha paboyeM MeCTe ONpPEeNeNsioT NMPSMBIMH M3MEPEeHUSsMH B
TUIOCKOCTH, yKa3aHHO# B HOpPMax OCBEIIEHHOCTH, WIH Ha paboded IIOCKOCTH
obopynoBanus.

IIpu xomMbuHApOBaHHOM OCBEMEHHH PaGoYMX MECT OCBEIISHHOCTh H3MEPSIOT
CHaJana OT CBETHIGHMKOB OOINEro OCBENIEHHMS, 3aTeM BKJIIOYAIOT CBETHIILHUKH
MECTHOTO OCBEIICHHMS B HMX pabodeM INOJOXEHHMH H H3MEPAIOT CyMMAapHYIO
OCBEILIEHHOCTE OT CBETHJILHUKOB 00MEr0 H MECTHOIO OCBEIICHHUS.

Pe3ynbTaTel H3MEpERUs OCBEIIEHHOCTH 3aHOCST B POTOKON, BopMa KOTOPOTro
npusenera B [Ipunoxennn 2.

MuHAMANBHYI0O — OCBENIEHHOCTE B  NOMEINEHHAX  ONpENeNsioT  Kak
MHHMMAJIEHBIC H3MEPEHHBIC 3HAYEHH OCBEIIEHHOCTH H3 IMOCIEN0BATENILHOCTH HX
3HAQYEHHUH B KOHTPOJIBHAIX TOYKaX 10 (opmyie

E,, =min{E}, 4)
rae E; — n3MepeHHbIe 3Ha9eHHs OCBEIEHHOCTH B KOHTPOMBHBIX TOUKaX (JIK).

Cpenniolo  OCBEINEHHOCTs B NOMEMEHMM ONPEAESIOT Kak  CpefHe-
apU(PMETHYECKOE 3HAYCHHE H3IMEPEHHBIX OCBEIEHHOCTEH B KOHTPOIBHBIX TOYKAX
MOMeLIeHHs: '

1 N
E, = E’_Z Ly (5)
i=l
rae N —9HCno TOYeK H3MepeHHs.
Ilpn OTKIOHEHWMY HANpSKEHHS! CETH OT HOMMHATBHOrO Gojnee uyem Ha 5%
axTuyeckoe 3HaYEHHE OCBEIIEHHOCTH YTOUHSIOT 110 (hopMyIIe
U
E,=E_ A ; 6
' " UM-K(UHM—UCP) ( )
rae Uy — HOMEHANBHOE HanpsokeHue cetd; K — xoadduuuent, papusiil 4 s
JaMIl HaKanuBaHUA (B TOM 4HCNE TaJOTEHHBIX), 3 - UIA HHIYKTHBHOTLO
GainacTHoro conpoTuBnenys ¥ wis gamn JPJI, 1 - 108 MIOMHEECHEHTHBIX JaMIl

_ Ip¥  MCIIONb30BaHHM eMKocTHoro 6annactHoro compotusienus. Cpensee

3Ha4YCHHME HaNPSDKEHHUs, oTipeensemoe 1o Gopmyie:
U +U
U,, = _LE_Z’ (7)

roe U; — HanpsbKeHWe ceTd B Hadalle u3Mepenus, B; U, — HanpskeHHE CeTH B
KOHIIE H3MepeHus, B.

Ouenky pesy/isTaToB H3MepeHHH HCKYCCTBEHHOH ocseuienHoctd E cremyer
TIPOBOJUTE B COOTBETCTBHHM C Tabmmei 2.

TpeboBanus K HCKYCCTBEHHOMY OCBEIIEHHIO IOMEIIEHWN O KANBIX,
OBLIECTBEHHBIX U aIMUHUCTPATABHO-OBITOBEIX 30aHMil yKa3ans! B Tabiumne 3.

Cormacio CHull 23-05-95, HopmHEpyeMble 3HAYeHHS OCBEHICHHOCTH
NPHBOJAATCA B TOYKAX €€ MHHHMAIBLHOrO 3Ha4yeHHs Ha pabodell MOBEPXHOCTH.
HopmrpoBannsle 3Ha9eHMs OCBELIEHHOCTH B JIOKCAX, CIEAYeT NPUHAMATH 10
wxane: 0,2: 0,3; 0,5; 1; 2; 3; 4; 5; 6; 7; 10; 15; 20; 30; 50; 75; 100; 150; 200; 300;
400; 500; 600; 750; 1000; 1250; 1500; 2000; 2500; 3000; 3500; 4000; 4500; 5000.
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Tabmuna 2.

Buna xonTpoOns CooTHOmEHHE MEXTY H3MEPEHHBIMU H Onenka
HOPMHDYEMBIMH 3HaYECHHUAMY OCBELICHHOCTH | pe3yabTaToB
Cucrema Cucrema W3MEpeHHH
obmero KOMOHHMpPOBaHHOTO
OCBEINEHHSA OCBEINEeHUS
Obimee O6mee+
MECTHOE
| 2 3 4 5
Ilpuemxa E209K;-E,| E209K,-E, | E2E, CootsercTyer
OCBETUTEIBHOMH HOpMam
YCTaHOBKH B E<09K, E,| E<09K,-E, | E<E, He
IKCIIJIyaTalHio COOTBETCTBYeT
HOpMam
Mucnexropekuit | E> E, E2E, EZE, CootsercTByer
KOHTPOITB HOpMam
E<E, E<E, E<E, He
COOTBETCTBYET
HOpMaM

E,; — HopMupyeMas oCBENIEHHOCTb (MUHUMANBHAS OCBEIEHHOCTB);

Eq -

KOMOMHHPOBAHHOI'O OCBEIIEHHA;
K3 — koadpurunent 3anaca — pacueTHsIH K0IQGUNMEHT, YIUTHBAIOMIAN CHIKEHHE
OCBEIIEHHOCTH B NPONECCEe IKCIUTyaTAlldd BCIENCTBHE 3arPA3HEHUs W CTApeHHs
HCTOYWHWUKOB CBETa, a TakKe CHHXKEHHE OTPaXalolMX CBOWCTB IOBEPXHOCTEH
nomewenua. Jlna noMemenuit ¢ HOpMANBHEIMA ycloBuAMH (KaGuHeTs!, paGoune
MOMEIIEHUS, XHUIblE KOMHAThI, y9eOHbIe NOMeeH s, 1abopaTopiu, YHTATHHbIE
9aJlbl, 3abl COBEUIAHUM, TOPTOBEIE 3albl ¥ T.4.) B cooTBeTcTBUE co CHull 23-05-
95, ko puiMenT 3anaca NPUHAMAIOT paBHEIM 1,4 — 2.

HOpMHpyeMas OCBEIUEHHOCTs OT . obmero OCBEIIIEHHS B CHCTEMe

Tabmaua 3.

Xapakrep | Hammensiumit pasmep Ocsemennocts Ha paboyei
3pUTENLHOA | 0OBEKTa pasnu4eHHs, MM | IIOBEPXHOCTH OT CHCTEMBI
paboTE! 06I1Eero OCBenIeH s, JIK
Ouens 0,15-0,30 500 - 400
BBICOKAs

TOYHOCTh

Bricokas 0,30 - 0,50 300 - 200
TOYHOCTH

Cpennsis Bonee 0,50 150-100
TOYHOCTH

Hioxe HeszaBucumo ot oOnexra 100-30
cpenHen _pasndyeHus




Ilopsaok BrINOTHEHES paboThl

1. 3apucyliTe mIaH NOMELICHHS C YKa3aHHEM DACIIOJOXKEHUS CBETHILHHKOB.
ITo ¢opmyne (2) paccyuraiite HHIEKC ITOMELICHH, ONpPENENHTE YHCIIO
KOHTPOJNIBHBIX TOYEK, Monb3ysch Tabmuuedt 1. ITo dopmyne (3) paccunmraiire
MHHHMAIbHOE YHCJIO KOHTPOJNBHBIX TOYEK H3MEpEeHMs CpeaHell OCBEeIEHHOCTH.
Pesynsrathl pacderoB 3aHecuTe B oT4er. Ha mnuaHe mHOMemeHHS YKaXKHUTE
KOHTPOJIbHBIE TOYKH.

2. C TOMOMmEI0 JIOKCMETPa H3MEPLTE OCBEIEHHOCTH [IOBEPXHOCTEN B
KOHTPOJIBHBIX TOWKaX, pe3yNbTaThl 3aHecHTe B poTokon (TIprnoxerne 2). Tepen
Ha9alloM HM3MEPEHHMH ¥ IOCNe H3IMEpeHHH H3MEphTe BONBTMETPOM BEJIMYUHY
HaNpsKCHWSA B CETH ¥ [IOKA3aHMs 3aNMLIKTE B OTYET U mpoTokon (IIpunoxenue 2).

3. Tone3ysce dopmynamu (4) u (5), paccunraiite MHHHAMANBHYIO U CPEAHION
OCBEILECHHOCTE B [OMENICHHH N0 pe3yibTaTaM u3MepeHmit. PesynsraThl pacyerosn
3aHECUTE B OTYET,

4. Paccautaiite cpeliHee 3HaYeHHe HANPSKEHUS B CETH 110 dopmyne (7) u
(haxTHYECKOE 3HAYEHHME OCBEIUEHHOCTH 1o dopmyne (6). PesynetaTs! 3aHecuTe B
oTHeT ¥ npoTokon (Tlpanoxenue 2).

5. Onpenenute 1o MKale HOPMHAPYEMOE 3HATCHHE OCBELICHHOCTH, NOJNL3YACh
MUHHMaNbHOH BENMYMHOH ocBemeHHoctH (m. 3). 3Samummre HOpMHEpYEMOe
3HaYEeHUE OCBEIEHHOCTH B npoTokon ([Ipunoxenue 2).

6. Ilome3ysce Tabmuuedi 2 pams  cucTeMBl  OCBelLeHHH, YKa3aHHOMH
UpEno/aBaTesieM, CAeNadTe BBIBOL O €€ CTEeNEHH COOTBETCTBHS HOpMAaM.
3anHIIHUTE BHIBOALI B OTYET.,

7. Ionb3ysce Tabmuued 3, caenaiiTe BEIBOA 0 TOM, paGoOTHl KAKOro Xapaxrepa
MOXHO TIpOBOAMTL B HCCICAYyeMOM mnomemeHny. [lis OLeHKH HcHoms3yiite
BE/IMYMHB] H3MEPEHHOH OCBeNeHHOCTH. BEIBO 3anuiuuTe B 0TYET.

Kourpoasusie Bonpocsi
. ChopmynupyiiTe onpeneenye cCBETOBOrO MOTOKA B OCBEIIEHHOCTH.
2. Kakue BUIBI HCKYCCTBEHHOI'O OCBEIICHHS CyUIECTBYIOT?
3. Kax onpemenmuts 9WCclO KOHTPONBHBIX TOYEK I H3MEPEeHHST
OCBEIIEHHOCTH, CO3jaBaeMOM HCKYCCTBEHHBIM OCBelleHueM?
4. Kak onpejenaT MHHHMANBHYIO H CPEIHIOK OCBEIMIEHHOCTH B pabouem
NIOMELIeHHU?
Kak ouenuts (axtugeckyio ocreneHHOCTS?
. Kakxum 06pasom HOpMUpyeTCs HCKYCCTBEHHAS OCBEIEHHOCTS?

a—
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JlaGoparopnas paGora Ne 4
HCCJIEIOBAHME 3ANIBIIEHHOCTH BO3YXA
B IOMEINEHUH

Hene paborel. O3HaKOMIEHHE ¢ METOANKAMY KOHTDPOJIS 3ANBUIEHHOCTH BO3JIyXa B
pabotieM NOMEmeHHH i H3MEPHTENLHBIME IPHGOpaMH.

HpuGopei ¥ npusagtexnocTn. OHIBTPH s cbopa nNbUHM, aHATMTHYECKHE
BECHI, CEKyHAOMED, H3MEPHTENbHAs YCTAHOBKA.

JNIeMEeHThI TEOpHH

[Isinb — oaMH M3 NPOU3BOACTBEHHBIX (HaKTOPOB, HeOJIaronpusATHEIX IS
310poBbA 4enoseka. OHa 06pasyercs B pesynbTaTe BO3JEHCTBAS pabOYHX OPraHOB
MallMH Ha nepepabarbiBaeMyl0 NpONYKUMIO. JIHCTIEPCHOHHYIO CHCTeMy
B3BCIICHHBIX B BO3MyXe 4YaCTHLl NBUIM HasbIBAIOT INbLUIEBEIM a3po3onem, a
OCEBLIYIO NbUIL - ajpozenem. OOpa3oBaHHe NBIIM NPOMCXOAHT BO MHOTHX
TEXHOMOTHMYMECKMX TIpOLECCAX PpaslMYHBIX OTPAC/Ed MPOMBIIUIEHHOCTH W
CENBCKOro xo3sicTBa. bopeba ¢ MBUIBIO HA MPOM3BOACTBE SBIAETCS OMHOH W3
BAWHCHIINX 3aja4 OXpaHBl TPYAA, TaK KaK BO3NEHCTBHMIO NBUTH MOXET
OZHOBPEMEHHO NOABEPraThCs 6ombInoe Yncao paboTaromux.

IloBblmenHOe CoOmepKanyie MBI B BO3MYXE HEXKENATENLHO IO CIIeYFOIIAM
TIpUYIUHAM: |
NBLUTH OKa3bIBACT BPEIHOE BO3ACHCTRBUE HA OPraHU3M YeJIOBeKa;

OBUTE PSia BEMECTB IOXApO- H B3PEIBOONACHA;

HBUIb YCKOPHET H3HOC 000pYA0BaHK s, CHIDKAET NIPOM3BOANTENEHOCTS TPYHA;
MOKET OBITh NPUYMHOM 3aTPA3HEHHs OKPYXalomiei CpeIb.

Ilo cBoeMy NpOMCXOXAEHHIO NBUTb MONpAsNeNsercs Ha OPZAHUYECKYIO,
HEOP2AHUYECKYIO0 VI CMEWARRYIO.

CyniecTByeT Tpy BHJa OpraHMYecKo IBUIH:

1. NBUTE PACTHTENEHOrO MPOUCXOXKACHHUA (APEBECHAs, MYYHAS H T.4.);

2. MBUTB XKHBOTHOTO MPOMCXOXKACHNS (IIEPCTSHAS, IIETKOBAT H Ap.);

3. MCKyCCTBEHHas OpraHW4ecKas MeUb (NBUTH TUTACTMACC, XHMHYECKUX U
HCKYCCTBEHHBIX BOJIOKOH).

HAmurensHas pabota B 3anbieHHOW aTMochepe Moker IIPHBECTH K
cnenupuueckuM  3ab0NEBaHUSAM OPraHOB JBIXAHHA — ITHEBMOKOHHO3aM,
OpomxnTam, KarapaM BEpXHUX JbIXaTeTBHEIX myTeit. [Tsuib 3anonuser IIOPE! KOXH
UEOBeKa M INpENATCTBYeT HOPMANLHOMY MOTOBBIIENIEHHIO, YTO HPHBOAHT K
00e3NHPHBAHKIO W CYXOCTH KOXH. B pesymsTaTe 3T0ro MuKpoGH MPOHHKAIOT B
OpraHu3M 4YeNOBeKa M BBI3BIBAIOT 3K3EMY, HNEpPMaTuT, awiepruio. Ilomagas ua
CITU3HCTYIO 060JI09KY rias, mblilb Pa3fipaXkaeT €e, ¥ BbI3bIBAET KOHBIOKTHBHT.

Ilpu onpeneneHMm CTreneHM BO3NEHCTBHS NBUIM. HAa OpPraHH3M 4YeOBeKa
CIIEAYET yIUTBIBATH HE TONBKO (PH3WYECKHE €€ CBOKCTBA, HO H pasMep IBUIMHOK.
Haubosee BpenHsl MBIIMHKH pasMEpPOM A0 5 MKM, Tak KaKk OHH CHOCOGHED
NPOHUKHYTh B anbBeonbl Jierkux. IlbumHkH pasmepom 5-10 Mkm w Gonee
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3aNiEpXUBAIOTCS B BEPXHHX [BIX2TENBHBIX IMyTsXx H Opomxax. Ha CKOpOCTh
OCeflaHus Bl (CIOCOGHOCTL HaXONMTCA BO B3BEINEHHOM COCTOSHHY) BIHSET
IMCIIEPCHOCTS MBLTH. DT0 CIOCOBCTBYET €€ IPOHMKAHMIO B OPraHbl ABIXKAHHS.

Conepanue BpeIHBIX BEHNIECTB B BO3AYXE pabouelf 30HBI He HOIDKHO
NPEBLILIATE YCTAHOBIEHHBIX NPEAebHO—A0IYCTUMBIX KOHLEHTpalui (TLOK).

MNAK - 310 Takme KOHUEHTpAllUi, KOTOPhIE IpPU EXEIHEBHON (Kpome
BLIXO/HBIX JHeil) 8-yacoBoif paGore WM Tnpu OPYroi IpOAOIDKUTENEHOCTH
pabouero ans, HO He Gonee 40 YACOB B HENEIIO B TEUEHHE BCETO paboyero craxa,
HE MOTYT BEI3BaTh 3a60/1eBaHMil MM OTKIOHEHHH COCTOSHHUS 3[0pOBBA.

Jist  MccreNnoBaHMS KOHNEHTpauM¥ TLUM H  ee MHUCIEPCHOTO0 COCTaBa
TIpUMEHSIOT 68eCo80U, cuemubiil, omomempuueckuii u paouomempuyeckuii
METO/IBbI.

Ilpu secoeom wmerone onpenensercs KOHLIEHTPALMA ITbLIM, BRIpXXEHHAs B

MuIIMrpammax Ha 1 M° Bosmyxa (Mr/a’). DTOT METOJ CUMTAETCS OCHOBHBIM,

Ilpn cuemnom wMetoze moOACUWTEIBAETCS YHMCIO  MBIIEBBIX 9JacTHII,
cofepxammxcs B 1 cM’ HCCIeLyeMoro BO3/lyXa, a TaKXe OUpeNensrorcs Hx
pasMepbl NOA MHKDOCKONMOM. IJTOT METOH CYMTAeTCH BCIOMOTATENLHBIM K
BECOBOMY, OH MIPUMEHAETCH Yallle BCEro B TUTHEHUYECKUX UCCIENOBAHTX.

Domomempuyeckuii  MeTol  OCHOBaH Ha H3MEpeHHH  ocnabieHus
UHTEHCHBHOCTH CBETOBOI'O TOTOKA, MPOXOAJIIErO 4epe3 3amblICHHbI BO3AYX C
TIOMOIIBI0 CHNEUHMANBHBIX NPHOOPOB — (OTONBIIEMEPOB. DTOT METOX CHIBHO
YCTYNaeT B TOUHOCTH U3MEPEHHUS BECOBOMY METOAY.

Paduomempuneckuii MeTolr OCHOBaH Ha OTNpeleNIeHuH CTENEeHH NOIIOLEeHH
anb(a-usnydeHus: npobsl NBUTH, OCEBINeH Ha QHUIBTpE. IMorpemwsocTs 3TOrO
MeTrolla coctasnser 30%.

B nauuoii naGoparoproil pabore Ans onpeneneHus KOHUEHTPAMM IIHUIH
NPpUMEHSIETCS BECOBOW MeETOI.

Pacemotpum 6onee monpo6Ho BecoBOH METON, OCHOBaHHEN HA ONpeaeNeHu:
npuBeca NbUIM Ha QUIbTPE, Yepe3 KOTOPBIA MPOCACHIBAETCS NOCTOAHHEIA 06BeM
uccienyemoro Bosgyxa. KoHUeHTpauus NBUIM B BO3AYXE ONpeAensercs 1o
bopmyne:

3 — M

m
C= ; 1
v (D)

rae m; — Macca GuIbTpa 10 0t6opa npobsi, Mr; m; — Macca GUABTPA HOCIe orbopa
npobet, Mr; ¥y — o6bem Bo3ayxa, IpoiueAmero sepes GuIsTp, M.
Obbem V) npenpapuTenbro Heo6XOAMMO NPHBECTH K HOPMAaJIbHEIM YCIOBUSAM
(k obbemy, KoTopeii oH 3amuMan 6s mpu Temmeparype 0° C (273 K) m
HOpPManbHOM aTMOCchepHOM naBnenuH, pasioM 101325 Ila) mo dopmyne:
= 203 - By K T @
- 273+T B, 1000
rae T'- remnepatypa Bo3ayxa, °C; Py — pakTiyeckoe 6apomMeTpudeckoe faBieHue
B MOMEHT 0t60pa npo6sl, Ila; Py — HopMansHOe aTtMochepHOe JaBleHHe, PABHOE

101325 Ila; V, - ckopocts oT60pa npo6si, 1/MuH;  — Bpemst 0T6Opa npobhi, MAH;
1000 - ko3 $punment meperona MUTPOB B KyGuueckue Metpsl (1M°=10001).
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Jlaboparopras paboTa BEIOJTHAETCH HA YCTAHOBKE, CXeMa KOTOPO#H IOKa3aHa
Ha puc. 1. VcraHoBKa COCTOMT M3 BEHTHJISTOPa | €  WM3BECTHOM
TIPOU3BOAHTENBHOCTBIO V, , 3aCACHIBAIOLIETO BO3MAYX BMECTE C MBUILIO, B KaMEpEI

2, B KOTOpOH moMernaeTcs GuabTp a1s chopa meiH 3.

| 3
YRR / £
—i ’ T Puc. 1. Cxema
— S . IKCNEPUMEHMANLHOU
—_—> YCMAaHo8KU.
e

] 2/

Iopspox BuimoaHenHst paGoTs ,

1. Msenexute GuIBTp M3 (QHIBTPOBOW Kamepshl YCTAHOBKH, B3BECHTE €ro,
3annWmTe Maccy B Tabmmuy 1, ycTaHOBHTe (GUABTP B (GHILTPOBYIO Kamepy H
3aKpENHTE ero. Fivatth

2. BKINOYATE BEHTUIATOP H CeKyHIOMep, 3aduKcupyiiTe BpeMs Hayana otbopa
npobsr. Yepes 5 MURYT BRIKIIOYMTE BEHTHAATOP.

4. Wssnexure QUIBTp U3 QHUIETPOBON KaMepsl, B3BECHTE €ro W 3aMMIIATE
maccy dunbTpa B Tabmmiy 1.

5. PaccunTaiite 065eM BO3/TyXa P HOPMABLHBIX YCIOBUAX TIO GOPMYIIE (2)m
KOHUEHTPAaUMIo NeLIH no dopmyne (1).

6. Cpenaiite BBIBOMIBI O CTEIIEHH 3alIBUICHHOCTH BO3MyXa.

Tabnuua 1.

7,°C | Po,M1a | my, Mr | my, mr | Bpems t, muH | Vo, m® | C, Mr/v’

Kourponsnsie Bonpoces

I. Kakum ofpasom mubuib BIMSET Ha 4YeloBeKa M NPOM3BOJCTBEHHOE
obopynosanue?

2. Kakue BH/IBI TIBLTH CYIIECTBYIOT?

3. Kaxue MeToI6! HCCNEIOBAHMS 3aNBUICHHOCTH BO3yXa BaM u3secTHEI?

4. Yro Takoe TTJIK?

5. O6BACHATE CYIHOCTE BECOBOrO METOAA ONpPENENeH s KOHUEHTPALWHA TIBLIH.

6. Kakue MephI ¥ CpeACTBa 3aIMUThl OT NLUTH Bam H3BecTHE?

2]



JlaGopaTopuas paGora Ne 5
OIIPEAEJEHUE KOHIEHTPALIMIY BPEJIHBIX BENIECTB
B ATMOC®EPE IIOMEINEHUS

Henn paborel. O3HAaKOMHTECS C METOIMKAME ONpENENeHHS KOHICHTPALWH
BPEHBIX ra3000pa3sHEIX BEINECTB B BO3AYMIHON Cpe/ie MOMeIeHus.

IpuGopsl W npuBamnexnocrs. UHaukaTopHsie Tpy6KH, naboparopHas
YCTaHOBKa, CeKYHIOMEP.

JJIeMEeHThI TEOPHH

Ilpucyrctne B BO3MymIHOW Ccpefie KWIOTO WM pabodero MOMEIeHHs
BPEHLIX Ta3000pasHBIX BEIECTB BBI3EHIBAET MOBHIMICHHYIO YTOMISEMOCTS
4eI0oBeKa, CMOCOOCTBYET MOSABIEHUIO PA3siUYHEIX 3a00NEBaHMil W NaXe MOXKET
NPUBECTH K CMEPTH. B CBA3H C 3THM KOHTPONb COCTaBa BO3MYXa B IOMELICHAH
SBIIAETCA BaXHOM 3anaqei.

Knaccuduxanus u obume TpeGosanrs GesonacHocTy npH paboTe ¢ BpeIHEIMY
BemecrsamMu pernamestupyer I'OCT 12.1.007-76. Kontpoms 3a comepxanmem
BPEJIHBIX BENIECTB B BO3/yXe pabovell 30HEI NOIDKEH IPOBOAUTECS B COOTBETCTBHH
¢ tpebosanmsmu I'OCT 12.1.005. :

Cornacao I'OCT 12.1.007-76, épednsim HasmiBaeTcs BEMECTBO, KOTOpOe IpHu
KOHTaKTe C OpraHH3MOM HenoBeKa B Clly4ae HapymleHus TpeGoBaHuit
6€30MacHOCTH MOXET BBI3KIBATH IPOM3BOACTBEHHBIE TPABMBI, PODECCHOHATE LIS
3a00NCBAHMS WM OTKIOHEHHS B COCTOSHHH 3[OPOBBA, OGHAPYKHBAEMBIE
COBPEMEHHLIMH METOJAaMH, KaK B mpouecce paboThl, Tak ¥ B OTAAIEHHbLIE CPOKH
JKU3HH HACTOSALIEro M NOCHENYIOMWMX [TOKONEHMH.

ITo crenenyn BO3AEHCTBHSA Ha OPraHM3M BpeIHBIE BENIECTBA MOAPA3AEILIOTCH
Ha 9eThIpe KJlacca ONAaCHOCTH:

1 knace - BemecTsa Ype3BLIYANHO ONACHEIE;
2 KJacc - BelecTBa BEICOKOOMACHEIE,

3 KNace - BemecTBa yMEpeHHO ONacHEIe;

4 Knacc - BellecTBa ManoonacHsIe.

Knacc omacHocTH ra3’oo6pasHEIX BpeIHBIX BEMECTB YCTAHABIMBAIOT B
38BHCHMOCTH OT HOPM M MoKasaTenei, yka3aHHbIX B Tabuune 1.

OTHeceHne BpeAHOro BeINECTBE K KIACCy ONACHOCTH NPOHM3BOAAT MO
TOKA3aTeN0, 3HAYEHHE KOTOPOro COOTBETCTBYET Haubosiee BEICOKOMY Kiaccy
ONacHOCTH.

Hpedensro donycmumasn konyernmpayusn (IJIK) — 310 KomiyecTso BPEIHOI0
BEIECTBa, IPAKTUYECKH HE BIMAIONIEE Ha 3[JOPOBLE YeNOBEKA U He BhI3bIBAIOMIee
HeOIaroNpUATHEIX NOCHEACTBAH Y ero MOTOMCTBA.

Hanpumep, ITIK mns yraproro rasa cocrasnser 3 Mr/m’, 9T0 COOTBETCTBYET
xonuentpauun 0.0002%. Dto o3HayaeT, 4TO NpH NpPEBHINEHHH COXEPKAHHS
yrapHoro rasza B arMocepe BbIlleé YKa3aHHOTO, Y€JOBEK HaYWHAeT UCIHBITHIBATE

22



KHCIOpOAHOe rononanke ¥ yaymse. He CTOMT HaxoauThes B TOMEIIEHHH, B
KOTOPOM KOHUEHTPALMsl yrapHOro ra3a MpeBbllaer 3 mr/m°,

IIOK Bpenueix BemecTs B Bo3dyxe pabouedl 30HBI — 0GS3aTENLHEIE
CaHHTApHBIC HOPMATHBBI IJIS NPOEKTHPOBAHUS MPOH3BOACTBEHHBIX 3NAHMM,
TEXHOJNIOTMYECKAX MPOUECCOB, ODOPYNOBaHMS M BEHTW/IANWM, a TaKKe UIA
CaHWTapHOTO HAA30pa. |

Tabmuna 1.
- Haumenosanue HopMa is kiacca onacHocTH
_ IMoKa3aTes 1 knace | 2 kmacc | 3 xmace | 4 xnace
Ipenensro nonycrumas
koHuenTpauus (IIIK) spemnsix MeHee 0,1-1,0 | 1,1-10,0 | Bonee
BEILIECTB B BO3yXe pabouell 30HEI, 0,1 10,0
MM’ '
Cpezuss cMepTenbHas KOHLeHTpanus | Menee 500- 5001- Bonee
B BO3lyXe, MI/M° 500 5000 50000 | 50000
Koadbduuuent soamoxaoctu Bonee | 300-30 29-3 Menee
UHTAIAIHOHHOTO OTPaBIEHUS 300 3
30Ha OCTpOro AeicTBUs Megree | 6,0-18,0 18,1- Bonee
6,0 54,0 54,0
30Ha XpPOHHYECKOTO NeHCTBHS bonee | 10,0-5,0 | 4,9-2,5 | Meuee
10,0 2.8+

Cpedneii cmepmensroil Konuenmpayueii 6 6030yxe Ha3BIBAIOT TaKYIO
KOHLUEHTPAUKIO BPEAHOrO BEUIECTBa, KOTOpas BhI3biBaeT rubens 50% UBOTHBIX
IIpA IBYX — YETHIPEX4aCOBOM HHIAJIALMOHHOM BO3JEHCTBUHM,

Iop  kospgpuyuenmom eoamomcrocmu unzanayuonwnozo ompasnenus
IOHKMAIOT OTHOILUCHHE MAKCHMalbHO MOCTHXXMMOH KOHIIEHTPALMH BPEIHOrO
Bemectsa B Bo3myxe mnpu Ttemneparype 20 °C k cpenHedt cmeprenbHON
KOHIEHTPALMH BEUIECTBA IS MbILIEH. '

3onoui ocmpozo Oelicmeua Ha3KIBAIOT OTHONISHHE cpenHed cMepTenbHON
KOHIICHTPalMK BPEIHOro BEIECTBA K MEHUMAILHOM (IIOpPOroBoit) KOHUEHTPALHH,
BBISBIBAIOIIEH H3MEHeHHWE OHONOrHYeCKHX IOKasaTelledl Ha YPOBHE HEIOCTHOTO
Opranu3Ma, BBIXONAIIMX 3a IIpeAesibl NPUCIOCOOUTENBEHEIX (GUIHMONOrHHECKHX
peaxuui.

Jonod XxpoHuueckozo delicmeun Ha3HIBAIOT OTHOMIEHHE MHHEMANBHOM
(moporoBoit)  KOHUEHTpALWK, BHI3BIBAIOLIGH  H3MEHEHHE  GUONOrMYeCKHX
TokasaTenedl Ha YpPOBHE WEJOCTHOTO OpraHM3Ma, BBLIXOAAIMX 3a TpeJessl
TNPUCIIOCOOMTENBHBIX (PHUIHONOTHYECKHX peakuwi, K MEHMMAILHOMN (moporosoii)
KOHUEHTPALMH, BbI3BIBAIOIIEH BpeAHOE ACHCTBHE B XPOHHYECKOM IKCIIEPHMEHTE
1o 4 yaca, ATh pa3 B HEAEMO Ha NPOTSHKEHHH HE MEHEE YEThIPEX MECHIIER.

Ounnum n3 Hanbosee omacHsIX razoo0pasHEIX BEIIECTB SBIAETCS yrapHelii ras
(CO - oxuer yrnepona). MCTOYHUKOM €r0 MOCTYNIEHHS B atMochepy sBiseTcs
4BTOMOCHMJIbHBIA TPAaHCHOPT, CXKHraHWE YIAs H HeDTH, CTalelaBUILHOE

23




IPOM3BOACTBO. Bhi3biBaeT yaymme, mopaxkaer CEepIEYHO-COCYIUCTYIO CHCTEMY,
Hapymaer paboTy KpOBEHOCHOH CHCTEMBI. OtpaBnenne Bo3MOXHO Ha
POU3BOACTBE, TAC YrapHBIH Ia3 UCIOMB3YETCH JUIS CHHTE3a PAJA OpraHHdecKaxX
BEIeCTB (aLETOH, METHJIOBBIA CHUDPT, BeHONT U T.A.), B rapaxax Npd IJIOXOH
BEHTHIIALAH, B HENPOBETPUBACMBIX BHOBh OKPAIUCHHBIX MOMEMIEHHSX, 4 TAKKe B
AOMALIHKX YCIOBHUAX IIDA HECBOEBPEMEHHO 3aKPLITHIX IT€YHBIX 3aCIOHKAX B
MOMEIIEHUAX C NIEYHBIM OTOINICHKEM (aoma, 6anu). I'naBHbIM 06pasom, yrapHsrit
ras o6pasyeTcs IpU CrOPaHKH TOTUIHBA B YCIOBUSX HEJOCTATKA KHCIOpOXa.

CHMITOMEI DY OTpaBIEHHH YrapHBIM Ta30M: TIOTEPsi CO3HAHMSA, CyJOPOTH,
3patKky pacIINpAIOTCA, PE3KU HAHO3 (IOCHHEHNE) CIU3UCTRIX 060I09eK W KOXKH
T,

CmepTs 06BI9HO HacTymaeT Ha MecTe NPOUCIIECTBHA B Pe3yJIbTaTe OCTAHOBKH
IBIXaHUS U OCHabNEHNUs CepAeUHOl AeITeNbHOCTH.

Ilpu MeHbIueH KOHIEHTpaUMK OKMCH Yriepoia TOSBISIOTCS FONOBHAS Gons,
CTYK B BHCKaX, rOJIOBOKpYXeHHe, 60Nu B IpynH, Cyxol Kaurens, Clie3oTedeHwUe,
TOIIHOTA, pBOTA. BO3MOXHBEI 3pHTENbHBIE M  CHYXOBBlE TALTIONAHALMA,
OtmevaiorTcss mMOKpacHeHMe KOKHBIX NOKPOBOB, TaxWKapHus, IMOBBIIEHHE
apTEepHANBHOrO NaBNeHud. B nansHeliniem passuBaroTCH CORNMBOCTS, BOMOMNKEH
ABUTATENBHEIA Mapanuy IpH COXPAHEHHOM CO3HAHHH, 3aTeM IIOTEPsl CO3HAHUS U
KOMATOSHOE COCTOSHHE C BLIDAXEHHBIMA CYAOPOraMHU. 3pauk Pe3ko pacIIMpeHs!
¢ ocnaGneHHON peakuuel Ha CBeT. Ilpu BBIXONE M3 KOMATO3HOIO COCTOSHHS
XapaKTEPHO MOABICHHE pE3KOr0 [BHIaTENbHOrO BO3GYXKAeHHUS. BO3MONKHO
NOBTOPHOC pasBUTHE KoMel. Yacto OTMEYAKOTCsA THKENBIE OCIOKHEHUS'
HapylIEHHE MO3TOBOTO KPOBOOGpAaINeHHs, OTEK MO3ra, HApyNICHWE 3pEHHS.
Bosmoxmo pasBuTHe HH(apkTa MEOKap/a.

B memsx oxasaEMsS mnepso# moMomm ClielyeT HEMEANEHHO YJaluTh
[I0CTpaZaBIIero U3 JAaHHOTO IOMEILEHN S, B TEIJIOE BpeMs rofla JIYYIe BLIHECTH Ha
ymany. Ilpu cnabom NOBEPXHOCTHOM MBIXaHHH WM €ro OCTAHOBKE HAYATH
HCKYCCTBEHHOE IbixanHe. CriocoGCTBYIOT JIMKBUAAUMH NOCHENCTBHI OTpaBIeHHS
PacTHpaHue TeNa, IPeNK K HOraM, KpaTKOBPEMEHHOE BABIXaHWe HAIATHIPHOTO
CIHPTa. BONbHEIE C TSOKEBIM OTPABNEHMEM MOJIEKAT rOCIMTaIN3aLUNH, TaK KaK
BO3MOXKHEI  OCIIOXXHEHHMA CO CTOPOHBEI JIErKMX M HEpBHOH CHCTeMHI B Gojee
nosauue cpokd. B mobom ciyuae cnenyer B mepshle yackl moce OTpaBJIEHUA
HOCTaBUTh NOCTPa/JaBLIETo B JieyeOHOE yupexxaeHue.

B nanno#t naGoparoproi paGore s ONpENeNeHUs] KOHLEHTPaUy YrapHOro
rasa NpAMEHAETCA JHWHEWHO — KOJIOPHCTHYECKMI METOX, OCHOBaHHEI HA
TPOTATHEAHMH HCCJIEyeMOr'o BO3/IyXa Uepe3 CTeKISHHYIO HHIMKATOPHYIO TpYGKy
H U3MEPEHHHU JUTHHBI OKPALIEHHOTOo CTONGHKA ITOpOIIKa.

Ilopsinok BeInOAHEHHA paboThi
1. TlopxmoynTe MHAUKATOPHYIO TPY6KY K BO31yx03a00pHOMY YCTPOKCTBY.
2. C moMopl0 py4HOro Hacoca Hpokauaiite onpeneneHHs obbeM (o
3aJIaHATO NIPENoAaBaTeA) HCCIEAYeMOro BO3lyXa Yepes HHAMKATOPHYIO TpYOKY.
3. Ilo nmHe OKpauwIeHHOro cTonGHKa B HHIWKATOPHOW TpyOKe ompenenute
(haKTHYECKYI0 KOHLEHTPALMIO YTapHOTO rasa B Bo3nyxe. Ilopomok B Tpybke
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AOIDKEH IIPHHATE KOPHHHEBEIA 1BeT. Hynesoe fenerne mKais! JOIDKHO COBNANATE
C Ha4qaloM rpaHuUbl NOBEPXHOCTH NOPOLIKA B MHAWKATOPHOM TpyGke. Orcuer
Oepercs MO BBICOTE OKpAaNIEHHOTO CTONGHKA NopomKa Ha juHeHKke. PesynsraTe
3aHecuTe B Tabmuny 2.

4. CpaBHWBasg W3MEpeHHOE 3HAYECHHUE KOHUEHTPAlMd OKHCH Yriepoja B
Bo3nyxe nomewenus u Benuyuny ITJIK, caenaliTe BEIBOA O CTENEHH ONACHOCTH
MOMeLIeHH .

Tabnuna 2
Haumenosanue | Ilpotarusaemsiit IMpogomxuTensHOCTS | Wamepennas IIK,
BpEIHOro obsem ngsnyxa, NPOITYCKAHHS BO3AYXa, | KOHUEHTpauMs, | mr/m

BEmecTsa M c M/’

Konrpoasubie Bonpocsi

. Kaxue semecTsa HasbiBaoT BpeqasMu?
. YTO Ha3BIBAIOT PEAENBHO ONYCTAMO KOHIIEHTpauueH?
Malite onpenencHHe CHeNYIOMHX NOHATHIL: CpeAHsis CMepTebHas
KOHOCHTpaLs B BO3AyXe; KOIQ(HUIHEHT BO3MOKHOCTH MHTAISIHOHHOIO
OTpaBJICHU; 30HA OCTPOTO AEHCTBHA; 30Ha XPOHHYECKOTO HEHCTBHUA.
4. Ha30BHTe HCTOYHMKH NOCTYIICHHS B aTMocdepy oKucH yriaepoza.
Ha3zosnTe OCHOBHBIE CHMIITOMBI OTpaBIeHHS YrapHBEIM ra3oMm.
6. Kakne wmepsi cnenyer NPCANPHHATE B Ka4ecTBE TEPBOM IOMOILM

MOCTpajaBlleMy IIPU OTPABIEHUH YrapHKIM razoM?

—

W N

e

JlaGopaTopHras paGora Ne 6
HCCIEIOBAHHUE COCTOSHHUSA JIEKTPHYECKOM
N30JIs11 AN

Heas paborsi. O3nakoMieHue ¢ MeToHAMHU KOHTPOJISL COCTOSIHAS JIEKTPHIECKOl
H3OJIALMH W IPHHLAIIOM PaboThl H3IMEPHTENHOM annaparypsr.

Ipubopsl ¥ npHHAANEIKHOCTH. HaGop m3omupoBannsIx npoBozos, MHKpPOMETp,
MEraoMMeTp.

JNieMeHTBI TEOPHH
OcHoBHOE HasHAYeHHe JIEKTPHHECKON H30MAUMH — obecleqenye 3alMTH! OT
TIOP&XEHUA INCKTPHIECKAM TOKOM IPH [PHKOCHOBEHHH K TOKOBEXYIIHM HacTSM
3MEKTPOOOOPYNOBaHHSA, & TakkKe YCTPAaHEHHE ONACHOCTH BO3HHKHOBEHHS
KOPOTKOIO 3aMBIKAHUSA M 3NEKTPUECKO#H {YTH MEXIY IIPOBOXHUKAMH.
TpeboBanus K M3ONALME pernaMeRTHPYIOT cnenyromue craupaptei: 'OCT
12.2.007,TOCT 12.1.019-79, TOCT 12.1.004-85,
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Cornacro I'OCT 12.2.007, BsiGop HM30msiuMM H3NeMHs CELyeT ONPENENSTS
KJI2aCCOM HarpeBOCTOMKOCTH, YPOBHEM HaNpPSDKEHHS 3NMEKTPHYECKOH CeTH, a TaKKe
KIMMaTHYECKUMHE (paKTopamMy BHELIHER CPE/sI.

JHayeHHWe INEKTPHYECKOH IPOYHOCTH M3ONAUME W  3HAYCHHE ee
CONPOTUBJIEHHUS NOIDKHBI YKa3hIBAIOTCA B CTAHAAPTAX U TEXHHYECKUX YCIOBHAX Ha
KOHKpPETHBIE BHIEI H3JENHn. Hzonsuus TOKOBEAYIIUX qacTen
3NEKTPOOOOPYAOBAHKSA, MOCTYIHBIX VIS NPUKOCHOBEHUs, MODKHA 06ecreunBaTs
3aIIHTY YEeNO0BEKa OT NOPaXeHHs SNeKTPHIECKUM TOKOM.

Crannapt ['OCT 12175-90 ycranaBnmBaeT METOIB! HCIIBITAHM NOJIMMEPHBIX
MaTEpHaIoB M3OILIMH 1 000NI0YEK INEKTPHYECKHX KabeleH, IPOBO/I0B | IIHYPOB
AJIs pacrnpeieeHus SHEPriy | CBS3H.

Ot cocrosiHus H30NAUMK 3aBHCHT 6€30MaCHOCTh MpU paboTe ¢ HMEKTPRYECKIM
obopynosanueM. COCTOSIHHE H3ONALUM BO MHOIOM OIIpeNeNsieTcs YCIOBUSIMHI
XPaHCHHWsS W OSKCIUTyaTalldd 3jieKTpooOopynoBanus ¥ KabenbHbIX cucrtem. O
COCTOAHAH M3OJLALMHE MOXHO CyAWTh IO 3NEKTPHYECKOW NpPOYHOCTH M
CONIPOTHBICHHUIO.

Ilon snexmpuveckoii npounocmer) TOHUMAIOT YCTOWYHBOCTH H3ONSIHE K
NEKTPUIECKOMY Npo0GOIO0, BO3HMKAIOMEMY IIPH HPHIOKEHHH IOCTOSHHOTO WIH
MEPEMEHHOTO HANPHKEHUA. DNeKTpUYecKas NpPOYHOCTh CYIMIECTBEHHO CHHKASTCH
Npy TIOBBIMICHHBIX TEMNEpPaTypaXx H BIAXHOCTU. [IpUIOKEHHE 3HAYATENHHEIX
MEXaHWYECKHX YCHIIMH, Hapsly C AEHCTBUEM BBILIENEPEYHCICHHEX (aKTOpOB,
NPHBOAWT K PAaCTPECKHBAHHIO M30JsuMu. B o6pasopaBiikecs TpemuHE! ¥ MOPEI
MOXET NPOHUKATE BOJA. ITH MPOUECCH! IPUBOMIAT K CTAPCHUIO H3ONALUH, KOTOPOE
NPOABJAETCA B HEOOPATUMOM YXYRUICHHH €€ 3JEKTPUYECKHX XapaKTepHCTHK. B
ICPBYIO OYEPelh CHUDKACTCH HANpsOHKeHWE, NPH KOTOPOM HACTymaeT npoboi
M30IAUMH U YASIBbHOE CONPOTHBICHUE H30IALMH. II09TOMY COCTOSHHE H3ONAIMH
BMEXTPUYECKHX KabelneHd M NpOBONOB MOXHO OLEHWTH, H3MEPAA €€ YIAENbHOe
COIIPOTUBIIEHHE.

Hist M3MEpEeHUs! CONpPOTUBIIEHUS M3ONALMU B JAHHOM naboparopuoii pabore
HCTIONB3YETCs CHeUnanbHbli npubop — mezaommemp M4100/3. Cxema npubopa,
~ obbscHsomasn ero paboty, okasana sa puc. 1.

4 Puc. 1. Bnok — cxema

——o Ry mezaommempa.
{ 1 3 \
2

MeraommeTp COCTOUT W3 reHepaTopa NEPEMEHHOr0 TOKa |, IPHBOZMMOrO BO
BpalleHHe C NOMOMIBIO PYHKH 2, BRINPAMHUTENS 3 ¥ U3MEPHTENLHOIO CTPENOYHOTO
npubopa 4. Ha xopnyce npuGopa pasMmeineHBI KIeMMBI IS IONKTIOYEHHS
M3MEpSEMOTO conpoTuBienns. Meraommerp pabotaer cienyromuym ob6pasom. Ilpa
BPAIlCHUH pYYKH 2 reHepatop BhIpabarsiBaeT NepeMeHHLIH TOK, KOTOPBIA
BBIIPAMIISIETCS BRIIPSIMUTENEM 3 U NTOJAETCs Ha HCCIIeAyEeMOe CONPOTHBICHHE R,.
Tox, peracTpupyemsiii H3MepHTENbHBIM IPEGOPOM 4, 3aBUCHT OT CONPOTHBIEHHS
uzonsauum R,.




Jlis M3MepeHus CONpOTHBICHHUS H30JsLMKU Meraommetrp M4100/3 umeer e
mkans: 0 — 1000 xOm, 0 — 100 MOwm. Ecim TpeGyeTcs nmpoBofuTs H3MEpeHus B
mpeaenax IEpBOW INKAlbl, TO M3MEPAEMOE CONMPOTHBICHHE H3OJALHAA CIEAYET
HOAKIIOYMUTE K KIeMMaM npnbopa kak nokasano Ha puc. 2 a. Eciu ucnomssyercs
BTOPO# NWana3oH, U3MEPAEMOE CONPOTHBICHUE NONKIIOYAETCS, KaK TOKA3aHO Ha
puc. 2 6. '

Rx R}.‘
Cax) O 'é é 5,
a _=L KQ Vg .;_ KQ
a) 6)

Puc. 2. Cnocobsl noOKMOYeHUA uCCAedyemMO20 CORPOMUSNEHUA USOIAYUU K
mezaommempy M4100/3.

Ilpu pabome c mezaommempom cnedyem umemv 66uUdy, 4mo Mexcdy
3axcumamu, K KOmopsim nOOKNIOUAOm USMEpAEMOE CORPOMUBTEHUE, 60 BPEMA
6PAU(EHUA PYUKU 2eHepamopa 6o3Huxkaem Hanpaxcenue 500 B. IHosmomy, so
U30eIHCAHUU  NOPAYCEHUA  INEKMPUYECKUM  MOKOM He  OORYCKaemcs
NPpUKACAMbCA PYKAMU K 3AXHCUMAM 60 6DEMA 6PAUJCHUAR PYYKU 2eHepamopa.
ITookmouams (cHumams) 3axcumol ¢ UIMEPAEMOZ0 CORPOMUBIEHURA cnedyem
noouepeono.

B naunoii nabopaTopHoil paboTe CONPOTHBNEHHE WIOIALHUK H3MEpPACTCH
MEXZY UEHTPAaNbHOH TOKONMPOBOAALIEH JKUIOHW MPOBOAHMKA W BHEINHEH
NOBEPXHOCTHIO H30ALMHA. IIpi 3TOM OMH H3MEpPHUTENbHBIA 3aXHM MEraoMMeTpa
MONKJIIO9AETCsl K MPOBOASAIIEH JXWie, OPYrod yCTaHaBNUBAETCS Ha BHEINHEH
MOBEPXHOCTH M3OJALMH.

B cnpasounukax no xabembHON NPOLYKUHH YKa3BIBAIOT 3HAYEHHE YACIBHOTO
CONPOTHBJICHAA M30JIALMH, TAK KAK OHO HE 3aBHCHT OT FeOMETPHYECKUX pPasMEpPOB
HCCIIENYeMOro y4acTka H30JAuuu. [1o3ToMy AN OLEHKH CTeleHH COOTBETCTBHUA
MCCTelyeMOH H30MALMN Oe3011aCHBIM HOpMaM 3KCILTYaTallHy, CeyeT, Hoab3Ysch
M3MEPEHHEIM 3HaYeHHEeM CONPOTHBIICHHS PACCYHTATE YSNbHOE COMPOTHRIICHHAE,

Hnst opuoxuIEHOrO Kabens (puc. 3) ¢ BHEUIHUM AMAMETPOM H30NALMM d; U
ANAaMETPOM TOKONPOBOASIIEH JKUIBI o) YAENbHOE CONPOTHBIECHHWE H30SALAM
MOXXHO OLIEHHTE 110 hopmyiie:

_nm-dylR 1)
d,-d,’
rae R — H3MepeHHOe C IOMOMILI0 MEraoMMeTpa CONpOTHBJICHHE M30oNsuu, | —
IIMpHHA H3MEPUTENBHOrO 32)XHMa, YCTAHOBJIECHHOrO Ha BHEUIHEe#H IOBEPXHOCTH
usonanvu. Ilpu ucnosszosanuyu Gopmysts! (1) yauTsiBaercs, 9To U3MEPHTENBHEIH
3aXUM MIIOTHO NPUJIEraeT K M30JISLHOHHOR obonouke.
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B nampoit pabote wmccnmemyercs ofmemmoe CONPOTHUBJIICHHE M3ONALHHM Ha
ocroge [IBX (nomusuBHIXIOPHA). JlonycTUMOE 3HAYCHIE YAensHOro 06seMHOro
conporunenus IIBX nesxwut B npenenax 10° —=10"° On- .

Puc. 3. IToscnenun x gpopmyne (1).

Hopsagox BeimoiHenus paGoTe

1. Visyuure unctpyxuuro 1o SKCILTyaTalii ¥ Mepbl GesonacHocTy npu pabore
¢ meraommeTpom M4100/3.

2. C nomomsio MuKpoMmerpa H3MEpbTE IHMPHHY M3MEPHTENLHOIO 3aKUMa
MEraoMmeTpa /, BHENTHHN QuaMeTp W30ISIuH d; W oMaMeTp TOKONpPOBOASIIEH
KHUTBI o).

3. VismepsTe BHYTpeHHEe CONPOTHBIEHHE H30JIALAY 3JIEKTPUYECKOrO IIPOBOAa
Ne 1. Jinst aT0ro OAMH 3aKHUM MEraoMMeTpa MOAKMOUHTE K NpOBOAALICH KUyl
POBOAA, APYro# YCTAHOBHTE Ha BHEINHEH NMOBEDXHOCTH H3OJSIIHH. I[Tepememas
SKHAM, yCTAHOBNCHHBIA HA BHELIHEH MOBEPXHOCTH, H3MEphTe CONpPOTHBIIEHHE B
PA3HBIX TOYKaX MpoBoaHuKa. Pesynbrarsl sanecute B Tabmuny 1. "

4. IpousBeuTe aHATOTHYHEIM 06paszoM M3MEPCHHUS CONPOTHBIICHHS H30JIALHU
A nposona Ne 2. Pesynwratst 3anecute B Tabnumy 1.

5. Ilo pesynsraTam M3MEDEHHH, TPHBEACHHBIX B Tabmume |, crenawre
3aKIIOMCHHE O NOTYCTHMOCTH HCIIONB30BAHUS HCCIELYEMOTO NPOBOAHMKA.

6. Ilo pesynsraTaM Tabnumsr 1 ONPENENUTe MNOBPEKACHHBIA YYaCTOK
NPOBONHUKA (YYacTOK C HaMMEHBLINM 3HAYCHHEM YAENBHOIO COIPOTHBJIECHHS
H30JIA1HH).

Tabmuna 1.

| Konrtponsusie O6paszen Ne | O6paszen No 2

TOYKHK R Om | p,Om-m |R Om P, Om-m

1

b lwin

KonTponsnsie Bonpocsi _
1. Ons xaxkux umenei NIpENHA3HAYCHA H30JALMS 3eKTPHYECKHX - xabenei,
[IPOBOLIOB ¥ TOKOBEAYINMX 4acTelt 351eKTpoo6opynoBanms?

2. Kaxue nponeccsr BEAYT K YXyMIEHHIO IKCILTYyATaHOHHEIX XapaKTEPHCTHK
H30NAuMA?

3. Kakue skcruyaTanuosssie XapakTepucTHKY H30MAH Bav U3BECTHEI?
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4. Kaxum o6pasoM ymemsroe CONPOTHBICHAE H JNIEKTpHYeckas NMPOYHOCTh
H30JALMY CBA3AHEI C YCIOBHAMHE KCILTYaTANHH?

5. O6bscHuTe NpUHIUN HeHcTBUS MEraoMMeTpa, Kakue Mepsl 6e30MacHOCTH
npu paboTe ¢ MeraoMMeTpoM cnenyert cobmonars?

6. Kakum o6pasom, TONB3yACh HM3MEPEHHBIM 3HAYCHHEM COMPOTHBICHWS
H30TALHMY OIPEACNHTE YACNBHOE CONPOTHBICHHE?

JlaGopaTopuasn paGora Ne 7
UCCIEIOBAHUE 3AIIIPITHOFO 3ABEMUIEHUSA

Ifear paGorst. Wsyuurs YCTPOHCTBO ¥ NpPHHIHI IeHCTBHS 3amUTHOLO
323€MIICHUSA 3JIEKTPOYCTaHOBOK.

Hprboper u npunagnexuocry. Jla6oparoprerit crers,

dileMeHTHI Teopun

Hapymenwe npasun paGorsr ¢ JNEKTPOODOPYNOBAHHEM MONKET MPUBECTH K
TMOPKCHUIO YENOBEKA 3MEKTPHYECKMM TOKOM. Paziuyaor Cleayromue BHIbI
BO3/ICHCTBUS SNIEKTPHYECKOro ToKa Ha OpI'aHu3M yeoBeKa:

1. mepmuueckoe (oxoru, Harpes TKaHH);

2. snexkmponumuyeckoe (pasnoxenune opranuxu BHYTPH YelloBeka);

3. buonozuuecroe (coxpamenne MBILII, CrIa3MBl);

4. anexmpodunamuyeckoe (Mexanuuecxoe) — npusomuT x Pa3pbIBY MBIIIII,
Hanunuue ucroynnka nanpsokenns u 3aMKHYTOH IleIX NPUBOIMT K yAapy TOKOM, B
PE3YJIbTaTe YEro YeI0BEK MOXKET HOMYHTS LeKmpompasmy.

JaeKTpoTpaBMa — 370 TpaBMa, IIONyYEHHad B PpE3YNLTATE BO3AEHCTBHS
SNEKTPHIECKOr0 TOKa HIIH 3MEKTPUYECKOMH TyTH.

Pasnmuyaror crenyromue sy IEKTPOTPaBM:

1. Mectuas snextporpasma (BeposaTHOCTE 20%);

2. DneKTpuveckue ynaps (25%);

3. Cwmemanusie (55%).

Mectubie anekTpoTpasmsr 6siBaroT CIIEAYOLIMX BHIOB:

1. Oxcoz. Bosnuxaer s PC3yIbTaTe BO3NEHCTBHA SNEKTPHYECKON Iyri.
Camnromsr - nokpacuenue, obpasoBaHHe My3blps, OMepTBieHHEe KOXKH,
obyriuBanye.

2. nexmpuveckue 3naxu. Conpotusnenue koxu u BHYTPCHHUX OPraHoB,
NMPUBOAMT K NpoGOI0 KOXKH B BHAE KPYXOYKA B MecTe IIPOXOXKAEHUS
JICKTPHYECKOTO TOKa Yepe3 KOxKy.

3. Memannuwsayun koxcu. Ilpn BO3HHKHOBeHHH KOPOTKOIO 3aMBIKaAHUS
TIPOMCXONHUT paCIIaBIeHUE JNEKTPHYECKHX AeTaseid, u pasieTarommecs: B
Pa3HBI€ CTOPOHBI HaCTHIIbI METaJlIa NONaAA0T Ha KOXKY.

4. Mexanuueckue nospesxcoerus,
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5. nexmpoasmornomusie. Tlpu  BO3HHKHOBEHHH SNEKTPHYECKOH  JyTH
NPOUCXOIMT spkasi BCHBIUKA M BO3ASHCTBYeT Ha CETYATKy Iiasa (xpme
3JIEKTPHYECKHE HCKPhI IPH CBapKe).

6. Cmemannsle.

Yenosexa nopakaeT MEKTPHIECKHH TOK J, KOTOPHIH 3aBUCHT OT HATPSKEHHS

U u conpoTuBiienus tena R:

I==. (1)

IIpoxons gepes Terno HEII0BEKa, JNEKTPUICCKMH TOK IIOPaXaeT KOXKy B MecTax
BXOJla W BRIXOI2, a TalKe BHYTPEHHHE OpraHbl. CONPOTHBIEHHE BHYTPEHHHX
opranoB Mano. CoNpOTHBJIEHHE KOXKM 3aBUCHT OT € COCTONHMS (YHCTas H cyxas
WM BiTQXKHAN).

IlpoxoxzieHre TOKa 9epe3 Telno WHeNOBEKA BHI3EIBAET IOBBINEHHOE
[IOTOBBINCICHHUE ¥ yCHIMBaeT KpoBoobpamenue. [TosToMy B MecTax npoXoxAeHHS
SJIEKTPUYECKOro TOKa CONMPOTUBIICHHUE Te/la CHIIKACTCS, I

C pocroM HanpspKeHAs CONPOTHBIEHHWE TENAa YelOBeKa CHIDKASTCH (Moxer
u3MersTsCs B 200 pas). Ilpu U>50 B conpoTusieHne YenoBeka paBHO 1000 Om,
npu U<50 B conporusnenne yenosexa pasao 6000 Owm.

ITo BemwdMHE W XapaxTepy BO3LEHCTBHS Ha 9EIOBEKA pa3iHYaiOT
CHENYIOUIHE BAIBI TOKA: A
* ouymumstii Tox (0,6-1,5 MA) — YenoBek HaYMHAET OWIYLIAThH HEHCTBHE
TOKa;

* neomnyckarouwyuid ok (10-15 MA) — yenoBex HE MOXET CAMOCTOSTEILHO

pa3opBaTh LENb OPaXAaIOUIEro ero Toka;

® cmepmensuoiii Tox 0,1 A.

Ilpu Toxe 50—-60 MA BO3HMKAIOT NOPAXEHHS OPraHOB JLIXAHHS H CEpAeYHO —
COCYIMCTOM CHCTEMEI,

Ipu Hanpsokenusx 250-300 B mocTOsHHEIA TOK onacHee NMEpeMEHHOTO TOKa
vactotoit 50 I'n. B nuanasone manpspkenuii 400-600 B onacHOCTS OCTOSHHOTO U
[ICPEMEHHOr0 TOKOB IpPaKTHYeCKH onMHakosa. IIpu manpsxenum Gonee 600 B
MIOCTOSHHBIA TOK OITaCHEe EPEMEHHOTO.

AHanmu3 ONMacHOCTH CBOIATCS K ONpENENeHHIO BEIHYUHBI H XapakTepa
(mocTosHHEIH, NEPEeMEHHEIIT) TOKa, IPOTEKAIOIIEr0 Yepes YeNOBeKa.

HanpsokeHue, [OA KOTOpOe IIOMajaeT 4YeNOBEK, HashIBAeTCs HAMpDKEHHEeM
NPUKOCHOBeHUS, Hanpajicenuem NPUKOCHO6eHUA HAa3BIBACTCS HaIPDKEHKE
MEXJAy TOYKaMH [eNH, KOTOPhIX OMHOBPEMEHHO Kacaercs 4YellOBeK.
Hanpancenuem wiaza Wa3bIBaeTCsi HaNpSHXeHWE MEKIY TOYKAMH eI,
HaXO[IIMMHCA HA PACCTOSHUHY Ilara APYr OT Apyra.

B xa4ecTBe Mephl 3aIIUTHl JNIOLEH OT TOPKEHHMS SIEKTPHYECKUM TOKOM
NPAMEHSIOTCA 3aIMATHOE 3a3emierue (B CETAX C M30MMPOBAHHON HeWTpaibio) H
3anynenue (B CeTSX C TiIyX03a3eMIICHHOM HEHTpaTbi0) HETOKOBEXYIIHX 9acTeil
3JIEKTPO06OpYAOBAHHUS.
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3aluTHOE 3a3emAeHue - NpPEHHAMEPEHHOE SNEKTPHYECKOE COEAHHEHHUE
METAUIMYECKNX HETOKOBEXYIUMX 4YacTed 3/1eKTpoobOpyHOBaHHS ¢ «3eMied» Hiu
€€ 3KBUBAJICHTOM.

[IpuBIMNOM NefCTBYS 3aIUMTHOTO 3a3EMIICHHS ABISETCS CHIKEHHE BeTHIHHEL]
Halp/OKCHHS TIPHKOCHOBEHHA M YMCHBIIEHHS BETHYMHBI TOKA IPOTEKAIOMIEr0
4yepe3 4eJIoBeKa. i

3anynenue - npepHamMepeHHOE 3NMEKTPHYECKOE COSAMHEHHE METAITHIECKHX
HETOKOBEAYIUMX 9YacTed 3JIeKTpooOOpy/AOBaHUA ¢ 3a3eMJICHHOH  TOYKOIf
HCTOYHWKA NHTAHHUS OJNICKTPOSHEPrHEH NpPH NOMOIUM HYIEBOTO 3alATHOIO
NIPOBOAHUKA. :

llpuruAn neficTBUS 3aHYNEHHS COCTOMT B NpEeBpallEHHN 3aMBIKAHHS Ha
KOpIlyc B OOHO(a3HOE KOPOTKOE 3aMBIKaHHE.

B cootserctBum ¢  «IlpaBumamu  yctpoicTsa 3JIEKTPOYCTAHOBOK
noTpedbuTened» 3aMWTHOE 3a3eMICHAE HIH 3aHYNICHWE 3JIEKTPOYCTAaHOBOK
CIICNYET BRIMONHATE NIPH Hanpspkenuu nutanas 380 B u Builne nepemenHoro Toxa
¥ 440 B ¥ BbImIE NOCTOSHHOTO TOKA BO BCEX city4asx. [Ipn Hanpspkenuy nuTaxus
BhIe 42 B, Ho mmwke 380 B nepemensoro TOKa, ¥ Beimie 110 B, Ho nuxe 440 B
TIOCTOAHHOTO TOKa, 3alIMTHOE 3a3eMJICHHE (3aHYJNEHHE) 3JIEKTPOYCTaHOBOK
BEITIOJIHACTCS  TONBKO B IIOMEINEHUA C IOBBINEHHON OMACHOCTRIO B 0060
OTACHBIX IO MOPAKEHWIO JNEKTPHYECKHM TOKOM, & TakKe B HapyKHBIX
QNIEKTPOYCTaHOBKAaX. Bo B3pHIBOOMACHBIX 30HAX BCEX KNACCOB 3aIUTHOMY
333€MIICHHIO (3aHYNEHHMIO) NMOIIENKAT BCE BEKTPOYCTAHOBKH, HE3aBUCHMO OT
HaNpMKEHNUs [TATAHHS. :

ConporuBrienne 3a3eMIMIOUIEro YCTPOHCTEBA B CTAlIMOHAPHBIX CETSIX MOJDKHO
OuITh He Gonee 10 OM. B kayecTBe 3a3eMISIOIIMX YCTPOHCTB 3/IeKTPOYCTAHOBOK B
HEpBYIO O4Yepensb NOJDKHBI ObITh HCIIONB30BAHEI €CTECTBEHHEIE 3a3eMIIATEIH. Tlpu
HCIIONB30BAHMHE JKENE300STOHHBIX (yHNAMEHTOB NPOMBIIUICHHEIX 3NAHHH X
COOPY)XEHHH B Ka4eCTBE €CTECTBEHHBIX 3a3eMAuTeNelf H  OBecHeYeHuH
AOMyCTMBIX  HANPSDKEHHH TNPUKOCHOBEHMS He TpebyeTcss coopyKeHHe
HCKYCCTBCHHBIX 3a3€MIMTENCH, NPOKIAAKa BHIPABHUBAIOMIAX IIOJIOC CHAPYKH
3/1aHuH M BBINONHEHHE MarHCTPATIBHEIX IPOBOAHHKOB 3a3eMICHUS BHYTPH 30aHHA.
Meramindeckue u ixene306eTOHHBIE KOHCTPYKUHH IpH HCNONb30BAaHHH WX B
Ka4ecTse 3a3eMIMIOMMX YCTPOHCTB JNOMKHEI 06pas’OBBIBATE HENPEpHIBHYIO
STICKTPHYECKYIO LI€Tlb N0 MeTallly, 8 B XKeJIe300eTOHHBIX KOHCTPYKIMAX JOJDKHEI
NpenyCMaTpHBaTECS 3aKiIafHBIe HEeTand [JI NMPUCOeNUHEHHS SIEKTPHYECKOro U
TEXHOJIOTH4ecKoro obopynosanus.

B nannoit nmabGopaTopro#i pabore wccmemyercs BiHAHHE CONIPOTHBIICHUSA
3a3emyieHUs R3 Ha BeIUUMHY TOKa, IPOXOAAIETro Yepes Yenoseka I,

Paccmotpum cutyauno, nokasanuyro Ha puc. 1 a, KOTa YenoBeK, HMeromuil
SJICKTpUYECKOe compoTHBNeHHe Ry, KacaeTcs He3a3eMIEHHOTO Kopiyca
SMEKTPOYCTAHOBKM, Haxonsumerocs noj HanpsxenueM U. B stom ciyuae wepes
TEJIO HeNoBeKa NpOTeKaeT TOK ly, BEJIMYMHA KOTOPOro CBA3aHa C CONPOTHRICHHEM
Ry u manpsiennem U no dpopmyie (1).

* Hna toro 4ToGEl HE HOMYCTHTEH 3MIEKTPOTPAaBMUPOBAHUS YENOBEKA HYXHO,
4T06bl TOK Iy, IpoTeKaromuii Yepes Hero Osu1 Menbine S MA. Jlns orpaHnyeHus
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TOKa ly TMPHMEHSIOT 3aIHMTHOE 3a3eMieHHe (puc. 1 6). Ilpu stom Tpebyercs
BLINIONHATE yonoBHe R3<<Ry. Ecnmu sro ycnoswe Bmmommeso, To Iy<<I; mu
OCHOBHAs YacTh TOKa OTBETBNAETCA B IIENb 3a3eMIICHUS.

U U
yemanoexka @ lfq w% s -lf-? _ l{q W%
Y /

i
= -
6)
Puc. |. Hpumenenue sauumnozo sasemnenus.

: Iopanok BeInoaHeHHs padoTs
1. Brimoyure 1a60paTopHyio ycTaHOBKY. Hsmepbre 3aBHCAMOCTD CHIIB TOKa,
TIPOXONAIIETO I€Pe3 TeNO YenoBeKa Iy, OT BeTHYUHBI COMPOTHBICHYS 3a3eMICHHS
R3. Jlns 3T0r0, M3MEHAS ¢ MOMOMIBIO NIEPEMEHHOI0 PE3UCTOpa BENWYHHY Rj,
u3MepsiiTe sHaYerns ly; pe3ynbTaTsl 3aHECHTE B Tabmany 1. :
2. T1o nanuemM Tabnuust 1 mocrpoiite rpaduk 3aBacumocty Iy ot Ry. Otmers
Ha rpapuxe GesomacHOe 3HayeHwe Toka Iy w ONpesAenuTe BeNHYHHY R,

‘HeoOXomuMyI0 IS NOIEpKaHAS TAKOTO TOKA.

Tabnuna 1
Neommra [ 1 [ 2 (3|41 5
R3, Om
Iq, MA

KouTponsHsie Bonpocsl
1. Kaxue BuABI BO3NEHCTBUS 3MEKTPHYECKOrO0 TOKa Ha OpraHu3M 4YeloBeKa

Bawm u3sectHsI?

2. YTo Ha3BIBAIOT MEKTPOTPABMOMN U KAKHE BHIIH] 3NIEKTPOTPABM CYIIECTBYIOT?

3. Kakne BUZIBI 37IEKTPHYECKOrO TOKA 110 BENUUMHE U XapaxkTepy BO3AeHCTBH
Ha qenoBeka Bam uzpecTHr?

4. YTo Ha3RIBAIOT HANIPSDKEHHEM PUKOCHOBEHUS B HANPKEHHEM 11ara?

5. Kakue Texnumdeckwe Mepsl mns mpeoTBpaIieHus NOPaKEHUS HeNOBeKa
SNIEKTPHYIECKHM TOKOM Bam u3secTHr?

6. Onumure NPUALEN AeHCTBHS 3ANIMUTHOTO 3a3¢MIEHHS W 3alIUTHOTO
3aHYNCHAS.
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JlaGopaTopuas paGora Ne 8
PACYET 3ABEMJISIOIIEIO YCTPOVCTBA

Iens paborer. O3HaKOMIEHUE ¢ METOAUKOH pacyeTa 3alIMTHOrO 3a3eMIIIOIIErO
YCTpOHCTBA.

IIpuboper u npunassexkuocTH. Muxpokanbxynsrop.

IMocnenorarensHoers pacuera

B xauectBe Meprl 3amuTHl momedl oT NOpaXeHUs 3JIEKTPUICCKUM TOKOM
HPAMCHAIOTCA 3aUATHOE 3a3eMJICHUE (B CETAX C W3ONHPOBAHHON HEHUTpansio) u
3aHyleHHe (B CETAX C IiIyX03a3eMJIEHHOM HEHTpasnkbio) HETOKOBENYIMX dacTel
3NIEKTPO0OOPYAOBaHHMS.

3auMTHOE 303eMNeHue — TpenHAaMepeHHOe SNIEKTPUYECKOE COENMHEHHE
METAIIMIECKHX HETOKOBEAYUIUX YacTell 371eKTpoobOpyAOBaHHS ¢ «3eMIel» WM °
€€ SKBUBAJIEHTOM.

3anynenue — npenHaMepeHHOe IMEKTPHUECKOE COENHHEHHE METAILTUYECKAX
HETOKOBEAYIUHX 4YacTel 3/1eKTpoobOpynoBaHHS ¢  3a3eMICHHON  TOYKOMN
ACTOYHUKA MUTAHUSA IPH NOMOLIM HYJEBOI'0 3alUTHOIO IPOBOIHHKA.

UcXonHBIMH HaHHBIMKH IS OLIEHKH HEOOXOAMMOCTH 3alUMTH JHOHeld OT
TIOPDKECHASA IJIEKTPUYECKHM TOKOM M NPOBENEHHS COOTBETCTBYIOUMX PACUETOB
ABJIAIOTCA XapaKTePHCTHKA MPOH3BOACTBEHHOrO MOMEIIEHNS, HAPKEHHE CETH U
pexuM HeHTpamd. IIpw 3TOM clefyer uMeTs B BHIY, YTO B COOTBETCTBHH C
«IIpaBunamu  ycrpoiictsa SNEKTPOYCTAHOBOK  mNoTpebureneity  3amiuTHOE
3a3EMJICHHE HIM 3aHYJEHHE O/IEKTPOYCTAHOBOK CNIEAyeT BHINONHATE IIpPH
Hanpsokerud nuTauus 380 B u Beune mepemeHHOro Toxa M 440 B u Bhume
HOCTOAHHOIO TOKa BO BCeX ciy4asx. Ilpw manpsokenuwm nurtamms Beime 42, HO
amxe 380 B nepemennoro Toka, u Beme 110 B, Ho mike 440 B mocTosHEOrO
TOka, 3allATHOE 3a3eMJIeHMe (3aHyleHWe) O5NeKTPOYCTAHOBOK BHINONHAETCS
TONBKO B TIOMEIIEHHs C MOBBIIEHHOM ONACHOCTHIO M 0COB0 OmacHsIX MO
TIOPDKEHHIO SEKTPUIECKHM TOKOM, & TaloKe B Hapy)KHBIX 3JIEKTPOycTaHOBKax. Bo
BSPBIBOONACHBIX 30HAaX BCEX KIACCOB 3AIIHTHOMY 3a3eMIIEHHIO (3aHYJIECHHIO)
MOIIEHAT BCE SNEKTPOYCTAHOBKH, HE3aBUCHMO OT HANPAXKEHUS THTAHHU.

Ilpn pacyete 3asemnsiomero ycTpo#cTsa pexoMeHAyeTcs NPUAEPKABATHCS
CIeyIoleH nocnenoBaTe/IbHOCTH.

I sman. Haéinare B Tabnuue 1 XapakTepucTHKY TUIOWAZKY s pasMeneHus
3a3EMIIOMIET0  YCTPOWCTBA, COOTBETCTBYIOLIYIO BapHaHTy 3ajanus. B
3aBHCAMOCTH ~ OT  peXHMMa  HedTpaid ¥  HaNpHKEHHS  NUTAHHUA
3NMeKTPoobopynoBanKs Mo Tabmune 2 ONpeXenuTe 3HAYEHHE CONPOTHBJICHAS
3a3eMisIolero  ycrpoiictsa Rjy. U3 Tabmunsr 3 ONnpeNeNnuTe yaelbHOe
CONpPOTHBJICHHE rPYHTA, COOTBETCTBYIOIEN0 XapaKTEPUCTHKE TIIOIIAKH.

2 sman. Ilpn HanH4MK >KeNe306eTOHHOrO (yHAAMEHTA, KOTOPHIA MOYHO
UCNONb30BaTh B KAYECTBE ECTECTBEHHOIO 3a3eMIMTENs, pAcCYHTaiiTe ero
COIPOTUBIIEHHE 110 HopMyIe:



_ 'R,=0,5p,/S, (1)
rae S - muomans ysnamenta [M], P, -~ OKBUBAJIEHTHOE YJEIbHOE
conporusierue rpyHra [OmmM]. Bemumumna p, - ompenensercs mo cruemyromei
dbopmyne:

p,=p/(1-e ¥ Jap, (1-e "), @)

rae pr ¥ p; - YNENbHOE CONPOTHBIEHHE BEPXHEN0 MW HIDKHETO ClOS TIPyHTA
COOTBETCTBEHHO, / - TOJIIIMHA BEPXHETO CJOA IpyHTa [M], 4 U 77 - GespasmepHsIe
K03 HUMEHTEI, 3aBUCAIIAE OT COOTHOLIEHHUS ) ¥ p,. [Tpu p;> p; u#=3,6 m 170,1;
npu p;<p; =110 u 7=3,0'10™.

3 3man. Beibepure THN 3a3eMISIOMETO YCTPOHCTBA - BEIHOCHOM (mpu
Hanpsokewuw g0 1000 B) wmm  koHTypHEIA. Brifepute KOHCTPYKIIHIO
3a3€M/AIOLIET0 yCTPOKWCTBA — C PACHONOXEHUEM BEPTHKANLHBIX 3a3eMIATENeH B
ONMH HMITH HECKONBLKO PAOB MIM MO KOHTYpY 3amMIiaeMoro ydacrka (puc. 1).
Pacrionoxenue BepTHKANBHBIX 3a3eMIIUTENEH B OMH DA IPHMEHSETCSH, EClH UX
yuciio He npessimaet 20 mr.

4 Iman. VCXONA ¥3 pa3sMEpPOB y9acTKa M KOHCTDYKIHH 333eMIISIONIEro
YCTPO¥CTBA, paCCYNTANTE [UTHHY COEMMHUTENBHON ITONOCK!:

1:=(0.2...1) L, 3)
rae Ly, — nnrHa ygactka (puc. 1), :

Onpexenure 9¥CIO TMONOC 7, H YHCIO BEPTHKANBHEIX 3a3eMiUTeNedl 7, (IO
puc. 1). Haligure anuny BepTHKANTEHOO 3a3eMIHTENS IO (GopMyIIe

ly=I/A, 4)
3anaBlKCh 3HaYeHHeM A=1, 2 unu 3 (AnMHA BEPTHKAIBHOTO 3a36MITUTENS MOXKET
NexaTs B npefenax ot 1,5 xo 18 m).
5 aman, PaccuuTalite CONPOTHBJICHHE ONHOW TOPU3OHTAIHHOM IIONOCH IIO
bopmyne:
% e
o,k ¢)
n n

- THe p; - YACNbHOE CONPOTHBICHME HMXHEro cios rpynra, Omwm; /- nnmusa

COEIMHHTENLHOH ITOJIOCKI, M; d, - AMAMETp COEMHATENLHON MONOCk! (BLIGHpaeTCs
B npepenax 0,01-0,025 m), # - riry6una sanoxenus nonocsl, M (siGupaercs B
npenenax 0,5 - 2 M B 3aBHCHMOCTH OT I'ITyGHHbBI IPOMEP3AHUs TIOYBEI).

6 aman. PaccumtaliTe CONPOTHBICHHE OJUHOYHOrO BEPTHKATLHOTO
3a3eMJIHTEN:

p; [ hia 4 +1,)
R,=— In—*+—In—t—*
. 2nl,[ “d 27 ) ®)

/ d
rae /, =—5~+h-—-§‘- - TIyO¥uHA 3aN0XKEHUA BEPTHKANBHOrO 3a3eMIIMTEN, M; d, - €ro

muamerp (Bhibupaercs B mpexenax ot 0,02 xo 0,06 M u npesbmmaer mEaMeTp
COENMHUTENBHOM IMONOCH B 2-2,5 pasa).
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7 sman. Onpenenure pesynsTHUpYIOlee 3HAYEHHE CONMpPOTHUBICHUS

HCKYCCTBEHHOT'O 3a3eMJIMTENA 0 opmye:
- AR ™
; Renenc +R8ni.‘.r|2 ’
TAe 7. B 1), - KOIQQUIHMEHTH MCHONL30BAHUS COCAMHHUTENBHBIX TONOC H
BEPTHKAIBHEIX 3a3eMiuTenei (Tabmuua 4).
Ecnu ionyyennoe 3navenne MeHsle Tpebyemoro (Ho He Gonee yeMm B 2 pasa),
TO Ha 3TOM pacHeT 3a3eMIIAIOMEro YCTPOHCTBAa 3aKaHYMBAETCS. B NpOTHBHOM
Ciyqae HEOOXOMMMO NOBTOPUTh pacyer, M3MEHWB 3Ha4eHue napametpa 4 WA
pasMerenue 3nemMeHToR 3V. '

'n

Bpaey
BWJ

L pacy 5

T Y Y ¥ YX Y YWY X Y X X

Puc.1. Cxema 3azemnsiionye2o ycmpoiicmea.

Tabmaua 1
XapakTepucTHKa MUIOMAAKK A pasMeleHUs 3a3eMIISIOLIEro ycTpo#cTBa
Pasmepw
Bapu- Tun rpynra Pasmepnl | xenezoberon- | Hanpsxenue |  Pexum
aHT y4acTKa, HOTO cetn, B HelTpantn
M dyHnamenTa,
M

1 0,5 M - CyrmuHOK, 60x60 6x4 660/380, 3azemiieH-
OCTANILHOE - CYNECh TpexdasHas Has

2 0,5 M - CYrJIHHOK, 20x20 6x4 380/220, 3azemien-
OCTaJbHOE - CYNech TpexdasHan Has

3 0,5 M - CyrnmuHOK, 15x15 4x4 220/127, 3aszemneH-
OCTaILHOE - CYITeCh Tpex(paznasn Has
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— |

Pasmepsr
Bapu- Twun rpyHTa Pasmepsr | xenesoberon- | Hanpskenwe |  Pexum
aHT y4acTka, HOro cery, B HEeATpanu
M bynnamenTa,
M
4 Cynecs 20x20 20x30 380/220, | 3asemnen-
TpexdasHas |  Has
5 - I'mana 5x5 2x2 380,220, | 3asemnen-
TpexpazHasg Has
6 0,5 M - cyrnunok, 10x10 20x30 660/380, 3azemien-
OCTANIBHOE - CYTIECh TpexdasnHas Has
7 Cynecs 20x20 20x30 380/220, 3azemien-
TpexdasHas Has
8 CyrmmHok 10x10 0,5x0,5 220, 3azemiieH-
onHothasHas Has
9 {0,5m- Topd, ocranshoe|  5x5 0,5x0,5 127, 3asemiien-
- CYTJIHHOK oaHo(dasHas Hag °
10 Cyrmisok 5x5 1,5x1,5 380/220, 3azemicH-
TpexdasHas Has
11 0,5 M - cagoBas 3emns, | 20x15 2,5%2,5 127, 3azemiieH-
OCTAJIBHOE - TIHHA oxasodasHas nas
12 CyrnuHoK 50x50 20x30 380/220, 3aszeMiieH-
TpexdasHas Has
Tabnuna 2
TpeboBanus k cOnpoTHBICHUIO 3a3eMITAIOIIHX YCTpOHCTB
Hanpsxenne | Yucno | Pox | Pexum HeWTpanu | Bun sammrer | ConpoTusnenue
cetu, B thas TOKA 3V, Om
110000-750000 ~ = mobo# 3aIHTHOE <0,5
3a3EMJICHUE
>1000 ~, = | H30JMpOBaHHas | 3alUTHOE R<250/T*
3a3eMiIeHHe R<125/1**
< 1000 1 ~,= | HM30/IMpOBaHHa{ | 3alIMTHOE <10
3a3eMJICHHE
<1000 3 ~,= | M30JMpOBaHHai | 3aMIHTHOE <10
3a3EMIICHHE
127 1 ~ 3a3eMJICHHAs 3aHyNeHue <8
220 1 ~ 3a3eMJICHHas 3aHyJICHUE <4
380 1 ~ 3a3eMJICHHAs 3aHyJICHUE <2
<1000 2 = 3a3eMIIeHHAadA 3aHyJNIeHue
220/127 3 ~ 3a3eMJICHHAsA 3aHyNneHue <8
380/220 3 ~ 3a3eMJICHHAA 3aHyJICHHE <4
660/380 3 ~ 3a3eMIICHHAS 3aHyJIEHUE <2

* I - TOK 3aMbIKaHKsA Ha 3eMITIO, A.




Tabmuna 3
YnensHBIE COPOTHBIIEHUS TPYHTOB

Tun rpynra YnensHoe
COINPOTHUBIEHHE,
Om'Mm
Topd 20
[ nuHa 40
Canosas 3emits 40
Cyrnunaox 100
YepHozem 200
Cymech 300
ITecok 700

Tabimana 4
. Koaddunuents! ucnonp3opanus 3azeMitnTenei

3azemaaTenu

pasMeIneHnl B Pl O KOHTYPY

IMapameTp A R I R L el - Bad 8

Yucno sasemaurenedi | KoagduuumeHt uenons308aHmst BEPTUKAIBHBIX 3a3eMIUTENEH
e B
4 0,73 0,83 0,89 0,69 0,78 0,85
6 0,65 0,77 0,85 0,61 0,73 0,80
10 0,59 0,74 0,81 0,55 0,68 0,76
20 0,48 0,67 0,76 0,47 0,63 0,71
40 - - - 0,41 0,56 0,66
60 - - - 0,39 0,59 0,64
Yucno 3asemaureneit KoadduumesT uerions30BaHus COEAMHUTENBHEIX 110JI0C 77,

4 0,77 0,89 0,92 0,45 0,55 0,70
6 0,72 0,84 0,88 0,40 0,48 0,64
10 0,62 0,75 0,82 0,34 0,40 0,56
20 0,42 0.56 0,68 0,27 0,32 0,45
40 - - - 0,22 0,29 0,39
60 - - - 0,20 0,27 0,36

ycTpo¥#cTaa,

Iopsnox BINOIHEHHs paboThI
1. B cooTBeTCTBHM C BApMaHTOM 3a[jaHHs BBINOJHHUTE pacHeT 3a3eMIISIOLIEro

2. 3aHecuTe pesy/ibTaThl pacdyera B oT4yeT. M300pasuTe B OTYETE CXeMy
3a3€MJIAIOLIEro yCTPOMCTBA C yKa3aHHeM BceX HeoOXoauMBIX pasmepos (puc. 1).
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Jlaboparopnas paGora Ne 9
PACYET OCBETUTEJBHOM YCTAHOBKH

Hens paGorel. O3HakoMIIEHHE ¢ METOMUKOM pacueTa OCBETHTENBHBIX YCTAHOBOK
It oB11ero ocBelesus.

IIpuGopel ¥ NPHHANIEKHOCTH, MukpoxansKynsTop.

IocnenosarensHocTh pacuera

Pacyer cucreMsl obuiero oceemenus PEKOMEHAYETCS BBIIOJIHATE METONOM
«CBETOBOTO IIOTOK&», KOTOPLIH ONpeeNseT 3HadeHWe cpefHedl OCBELIEHHOCTH
TOPU3OHTAIBHOM INIOCKOCTH pabodedt IoBepxHOCTH. Pacwer PEKOMEHAYyeTC A
NPOBOJUTE B CNEAYIOIEH MOCIEA0BATEIEHOCTH.

I sman. Ilo omucaHwIO 3pHTENEHOM PaGOTE! B COOTBETCTBHY ¢ BapHaHTOM
3ajanus (Tabmaua 1) ycrasosure, Kakomy paspsny MW NOIpaspsAxy TOYHOCTH
3putensHbIX pabor no CHuIT I1-4-79 (Tabmuna 2) ona COOTBETCTBYET.

2 aman. BriGepuTe B COOTBETCTBHH ¢ Tabnuued 2 THII HCTONHHMKA cBeTa,
YROBNETBOPIOIMK TpeHOBaHUAM TEXHONOIWYECKOr0 NpOLEcca M YCROBHAM
3KcrTyatanuu. Jis ocBemeHns NpOH3BONCTBEHHEIX TOMEIIeHH i PEKOMEHIYIOTCH:

- Ip¥ TIOBBIIIEHHBIX TPEOOBAHUAX K MBETONEpenaye U KAYECTBY OCBEIMICHHS B
[IOMELIEHUAX BBICOTOM MeHee 3,54 ™ (aEAMHBHCTPATHBHO-KOHTOPCKHE
TIOMEINEHAS, KOHCTPYKTOpckue Giopo,  naboparopuu, c6opounbie iexa) —
JIOMHHECHEHTHBIE JIaMNbI;

- TpH BBINONHEHMH B [OMEINEHHSX BBICOTOM 6-10 M rpy6mx pabot, me
TpeOYIOIAX HANPSKEHUs 3PEHAs, W DpH pabotax cpemHed ToYHOCTH, He
CBA3AHHBIX C PasIMYEHUEM UBETA MJIH OKDAIIEHHEIX I[BETOBBIX MOBEPXHOCTEH, —
Ta30paspsiiible PTYTHbIC NaMibl BHICOKOTO [aBJEHHS ¢ WCHPABJICHHOM
usernoctsio ([IPJI, IPH, natpueskie u T.11.);

- BO BCIIOMOraTe/lbHEIX NOMEIeHUAX C rpyOBIMH 3pHTeNbHEIME paboTamu, He
TpeOYIOIMY  BBICOKOH ~ OCBEIEHHOCTH, I/ OOWIEro  OCBENIeHHS [pH
CHeUManbHEIX TPeGOBAHUAX N0 OrpaHUHEHHIO PANHOIOMEX, NpPH HEBO3MOXHOCTH
M HEUeNnecooOpasHOCTH NPUMEHEHWs TIa3opaspsiHEIX JaMl, a Take B
TIOMCIICHHAX C YCIOBMSAMHM Cpefbl, IJIs KOTOPOH OTCYTCTBYIOT CBETHJILHHKH C
ra30paspsAHBIMA JIaMIIaMH, IONyCKAaeTCs MPUMEHEHHE JJAMIT HAKAIHBAHHAS.

3 aman. Beibepute THI CBETUIBHHMKA M €r0 KOHCTPYKTHBHOE HCIONHEHWE B
COOTBETCTBHM C TpeboBanuamu Tabmuukl 3. B cootBerctsuu ¢ I'OCT 17677-82
CBETHJILHUKH NENATCA B 3aBUCHMOCTH OT (QOpMbI KpuBoH cuisl csera (KCC) na
cnenyomue rpynnsli: I' - rmyGokas, J[ - kocuHycHas, M - pasHoMepHas, C -
cunycHas, K - xoHuentpupoBammas, JI - momymmpoxas, 111 - mupoxas. Jlns
NOBBIIEHUA KOIQOULHEATA HCONB30BAHAS CBETOBOTO ITOTOKA B MTOMEIIEHHSX C
GonbIIOH BEICOTOH ClEIYET NPUMEHATE CBETHIILHUKY rpynn I', 1 u K.

4 oman. Onpefenure BBICOTY mNOABECA CBETHIBHHKOB Ha. pabouei
IIOBEPXHOCTBIO:

h=H-h.-h,,, (1)

a0



rae H - BbICOTa MOMEILUEHHUS, M; A, - PacCTOAHME OT CBETHIBHWKA [0 MOTONKA
(mmnHa moxseca), M; 4,=0,8 M - BeIcOTa paGoYeil TOBEPXHOCTH OT YPOBHA IONA.
5 sman. Bribepure u3 Tabnuns 4 wis KCC ceerunsHuka Hanbonee BLITOHOE

OTHOLLICHHE PacCTOSIHHA MeXIY COCCOHHMH CBETHIBHWKAMH (psAoamH
CBETHIIBHUKOB) /; K BBICOTE MX IozBeca (puc. 1)
/’Lzl ;/h, (2)

OIIpEAeNAIOmEee 3KOHOMUYHOCTE U PaBHOMEPHOCTh OOIIero OCBEIeHMS, a TaKKe
PacCTOAHHUE OT CTEH A0 KPaWHHX CBETHIEHUKOB (PSNOB CBETHUIILHUKOB):
1=(0,3-0,5)!;. (3)

6 sman. U306pasnTe B MacmTabe B COOTBETCTBHM C HCXOIHBIMM JAHHBIMA
INaH TpPOU3BOACTBEHHOrO INOMEMIEHHA M YKaXKHTe Ha HEM pacHONOKeHWe
CBETUILHUKOB.,

B nomemenuax ¢ paBHOMEPHBEIM OBLIMM OCBELIEHHEM PEKOMEHTYETCS:

- CBETHJIbHWKH C JNamnamu Haxamusausi W JIPJI pacmonarate B BepmHEHax
KBazApaToB WM NPAMOYTOJIBHUKOB C COOTHOIIEHKHEM cTOpoH < 1,5 (puc.] a);

- CBETUJIbHUKH C MOMHHECLUEHTHEIMY JIaMITaMH Pa3MeInaTh CIUIOMIHEIME PAAaMH
MM psiiamy ¢ paspeiBamu A/<0,5k (puc.1 6);

= PsAbl CBETHABHUKOB DACIIONararh NapaulebHO JIHHHOM CTEHE NOMEIeHHS

RJIM CTEHE C OKHaMH.
! 1 f

il oo A A o
i o~ I -0 [
P h h Pas) Mmoo = ¥ .
Ry 7 pe vy ¥ pey Al
“Ih. P Y P P Fa R m C ] A
o " 74 37 e 7 gy ¥ = L, Tl
1 I =1 {2
— L s — 4 e L —]
a) 6)
Puc. 1. Pexomendyembie cxembl pasMeUeHus CEEMUNbHUKOE 8 NOMEUJeHU.
a) ¢ namnamu naxanuearnus u JIPJI: 6) ¢ nroMuHecyeHmHBIMU NAMNAMY.

7 aman. BbIMUCIHTE HHAEKC NOMEIEHUS
i=LB/h(L+B), (4)
rae L - inuHa noMeieHus, M; B - uprHa IIOMEIeHus, M.

8 sman. Wcxoms M3  NpeAnonaraeMoro  IBETOBOTO  pelISHHSA
IIPOM3BO/ICTBEHHOI0 MOMELICHHs, 3aNalTeck OINHAM M3 BAapPHAHTOB COYETAHUSA
KO3 puIMeHTOB OTpaXeH s NOTONKA, CTeH U pabodeil moBepXHOCTH (TOMA) U 1O
Tabnnue 5 onpenenure KO3QGUUUERT HCMONR3OBAHUS CBETOBOTO IMOTOKA 7 IS
KCC, cooTsercrByrotueil BLIGpaHHOMY CBETHIILHHUKY.

9 sman. BelYMCIHTE CBETOBOM ITOTOK JIaMIl, KOTOPHIE IOMKHBI ObITh
YCTaHOBJIEHB] B CBETHIIbHUKAX 001IEro OCBEeLEHHS:

10'E,, LBKz

i i )




rae E,;,, - HOpMAPOBaHHAA OCBENIEHHOCTS pabouelt mosepxmoctH, nK; L u B -
AUTMHA W IIHPUHA MIOMEIIEHUA COOTBETCTBEHHO, M; K - kosddunmenT 3anaca; z -
KO3 (UIKEHT HEPABHOMEPHOCTH OCBEILEHUS; 1 - 4MCJIO JIaMII B CBETUIILHHKE, N -
HHCJIO CBETHIILHUKOB B [IOMEIUEHHH; 77 - KOO (HILMEHT HCIIOMB30BAHNS CBETOBOTO
noToKa, %; 1. - K1/l ceetunbuuxa, %.

Kospduunenr 3amaca K  yuyuTeiBaeT  BOMOXKHOCTS YMEHBIICHHUS
OCBELICHHOCTA B MpoUECcCe 3KCIUIYATAUMHM OCBETHTENBHON YCTAHOBKH. W
NpUHAMAETCA paBHBIM 1,3-1,5 nna npamn  HakanwBanus w 1,5-1,8 pmna
JEOMHHECICHTHRIX JlaMIl. MeHbllHe 3HAaYeHWs HCHONB3YIOTCS B c60pouHEIX,
UHCTPYMEHTATLHBIX, MEXaHWYECKHX LeXaX, KOHCTPYKTOPCKHMX GHOpO, yueOHBIX
NOMEIEeHNsAX, 1ab0opaTopusX, UMTANGHBIX 3aiax, Kabunerax; GOmbime - B
JIMTEAHBIX, Ky3HEYHBIX, CBApOYHBIX, raJIbBAHUYCCKHUX OKPBITHH H T.II. eXax.

Koaddunuent mepasrOoMepHOCTH OCBemIeHHs z NpHHAMaeTcs paBHbBIM: [,15
AjiE namn HakamvBanus u JIPJL; 1,1 mns mMOMHHHCUHEHTHBIX JIaMIl # 1,0 mms
OTPaXEHHOTO CBETA.

10 sman. Haitnure 8 Tabnuue 6 JIamITy COOTBETCTBYIOILEr0 THITA CO CBETOBELIM
IIOTOKOM, OTJIMYAIOIIMMCS OT pacYeTHoro He Goee gem Ha -10...+20%. IIposepere
mo Tabnue 3 MOXET N 3Ta namma 1o CBOMM rabapuTaM W MOIIHOCTH GHITH
YCTaHOB/IEHA B BBIOpaHHOM CBeTHILHHKE. IIPH MONOKHTENHHOM OTBETE HA 5TOT
BOTIPOC pacyeT 3aKaHYuBaeTcs.

Iopsnok Buimoanenus paGors:
1. O3HaKoMBTeCh C IIOPAIKOM IPOBEIEHAS PACUETa OCBETHTEMEHOM YCTaHOBKA
o6mero ocsemeHus.
2. B COOTBETCTBMM C BapHaHTOM 3aQaHUS B Tabmuue 1 BeiGepure
HeoOXO0MMbIE NaHHEIE ¥ HAYHHTE Pacyer ¢ Tana 1.

Tabmana 1
XapaxTep 3puTeNbHEIX paboT
Ne Bapuanta | Pasmep obvexra pasnuuenns, M KonTpacr Do
1 meHee 0,15 MaJTbIA TEMHEIA
2 menee 0,15 CpelHui | TEeMHBIH
3 menee 0,15 CpenHud | cpenHmi
4 meHee 0,15 Oonpmoi | ceeTnmli
5 or 0,15 no 0,3 MaJIBIH TEMHBIH
6 ot 0,15 10 0,3 CPemHuN | TeMHBIHA
 d ot 0,15 no 0,3 cpensui | cpexHmit
8 or 0,15 10 0,3 Oonemoit | ceerimii
9 ot 0,3 1o 0,5 MaJTBIA TEMHBIR
10 ot 0,3 no 0,5 CpeIHHN | TeMHBIN
11 ot 0,3 no 0,5 cpenHuil | cpemHwuit
12 ot 0,3 no 0,5 GonemIoN | ceereIit
13 ot 0,5 mo 1 MaJIBIH TEeMHBIN
14 ot 0,5 g0 1 cpemHMi | TemHEIf
15 or 0,5 no 1 cpeanui | cpennuii
16 ot 0,5 no 1 Gonenioi | cersbIi




17 or 1 1o 5 Manbii TEMHBIN
18 orlnos cpenHudl | TemHbIH
19 orlmos cpeanuit | cpenHmii
20 orl o5 Gonbmo# | cBeTmbIHA

3. B otdere IPUBEOUTE PpPE3YJIBTATBI II0 "'KOKIOMY 3Tamy BH‘{HCJIBHH]’?[,

H306p33HTB CXEMY pasMEIICHUA CBETHJIBHHKOB B COOTBETCTBUH C PHC. 1.

4. Ecnu namma ¢ DOOXOASIIMM CBETOBBIM IOTOKOM B Tabimuue He oOHapyxeHa,
MITM OHA HE MOXET OBITh YCTAHOBJIEHA B BBIOPaHHBIH CBETHIBHUK, TO HEOOXOIMUMO
NOBTOPHTE  pacyer,
CBETHNBHHKOB, OO0 BEIOpAB CBETHUIHHMK TOrO )K€ THIIA, HO C JPYTHM YHCIIOM

OpeaBapUTEIIbHO

namn (¢ 1aMIlaM# ApYTO# MOLIHOCTH).

4]

H3MEHHB

pPacCTaHOBKY

HIIK  THI
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