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1. IEPEYEHb INIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMHU PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'II/IHa OXBaTbIBacT Kpyr BOIIPOCOB, OTHOCAIIIUXCA K MMpOU3BOJCTBCHHO-
TCXHOJIOTUYCCKOMY BHIAY Hp0(1)ecc1/10Haan01?1 ACATCIIbBHOCTH BBIITYCKHHUKAa B COOTBCTCTBHU C
KOMIIECTCHIUAMUA U BUAAMU NCATCIbHOCTHU, YKa3aHHBIMU B y‘l€6HOM IIJ1aHC.

eab AMCIUATUIMHBI
- JIaTh CTYJCHTaM TEOPETUYCCKHE 3HAHHWS M NMPAKTUYECKHE HABBIKU B PEIICHWU BOIPOCOB,
CBS3aHHBIX C OE€30MaCHOCTHIO YENOBEKa, KakK B IPOU3BOJCTBEHHBIX YCIOBHSX, TaKk H B
HEIPOM3BOCTBEHHOM cpejie 0OOUTaHMS.

3amauu TMCHMIIHHBI

- U3yYUTHh NIPABOBbIC M 3aKOHOJIATEIbHBIC aKThl, HOPMAaTUBHBIE IOKYMEHTHI 10 0€30IaCHOCTH
KHU3HEICATEIIHOCTH;

- O3HAKOMUTH C NMpaBaMH ¥ OOSA3aHHOCTAMHU aJMHHHUCTpauuu npeanpustus u  UWUTP
B oOnacTu obecriedeHus: 0€30MaCHBIX YCIOBUH TPYy/a;

- O03HAaKOMHUTh C MepaMu OTBETCTBEHHOCTH 3a HapyIeHue TPYAOBOTO
3aKOHO/IATENILCTBA W HAPYIICHUS MTPAaBUII TEXHUKU O€30MaCHOCTH;

- yMeThb ONpEeAENsATh TEXHOTEHHBbIE  (AaKTOpBI, BIUSAIONIME Ha  0E30MacHOCTh
KHU3HEICIATEIBHOCTH U CPey OOUTAHMUSE;

- U3YYUTh BpPEIHBIE MW ONacHble (aKTOPbl B OpraHU3alHUAX MEXaHU3AIUU, KOTOPHIE
MOTYT SIBIATHCS IPUYMHON HECUACTHBIX CIy4aeB M MPOPECCHOHANBHON 3a00I€BaEMOCTH;

- 03HAKOMHTH ¢ 0€30MaCHBIMH CIIOCOOAMH U METOAAMH BBITIOJHEHUS PadoT;

- H3YYUTHh TPOTHBONOXKAPHBIE MEPONPHUATHS MpU pPadOTe C JIETKOBOCIUIAMEHSEMBIMU
wuakoctsmu (JIBXK) u roprounmu xuaxoctsmu (17K);

- 03HAKOMHUTh C TPEOOBAHUSAMHU  NPOMBIIIJICHHOM O0€30MacHOCTH, KOTOpbIE ONpPEIEISIOT
YCIIOBHS, 3aIIPEThI, OTPaHUYEHUS, YCTAHOBIICHHBIE HOPMATHUBHO - TEXHHYECKHUMH JJOKYMEHTaMH.

Kon Copaepxanue Ilepeyenb niIaHMpyeMbIX pe3yJibTaTOB
KOMIICTCHIIUH KOMIIeTeHIHI 00y4eHHs 10 TUCHHUIVINHE
1 2 3
OK-9 TOTOBHOCTB IT0JIb30BaThCS 3HATh: - OCHOBHBIE METOJBI 3aLIUTHI
OCHOBHBIMHM METOJIaMU 3alUThI MIPOU3BOJICTBEHHOTO nepcoHana u
IIPOU3BOJICTBEHHOIO NIEPCOHANA U HAacelleHus1 OT TOCJIEICTBUN  aBapui,
HaceJIeHus: OT BO3MOXKHBIX KaracTpod, CTUXUNHHBIX O€CTBUI;
MOCJIe/ICTBUM aBapuid, KaTacTpod, - XapakTep BO3ICHCTBYSI BPEAHBIX U
CTUXHUITHBIX O€ICTBUI OTacHbIX ()aKTOPOB HA YETIOBEKA U
MIPUPOAHYIO CPENY.

yMeTh: - BBIOMPATh METOJBI 3aIIUTHI OT
ONaCHOCTEH TNPUMEHHMTENBHO K cdepe
cBOEeH TPOQECCHOHATBHON NEATeTLHOCTH
u crnocobbl obecrieyeHUs KOMQOPTHBIX
YCJIOBUU KU3HEIEATEIHLHOCTH.

BJaJeTb: - MeToJaMH oOecreueHHs
0e30MmacHoOil  AKCIUTyaTallud  MOJBEMHO-
TPaHCHOPTHBIX, CTPOMTENbHBIX,

JIOPOKHBIX CPEJICTB 1 00OPYIOBAHMUS.

OIIK-5 BIIAJICHUE KYJIbTYpPOIl 3HATh: - KYJIbTYpY NpoQecCHOHaATbHON
npodeccnoHabHOM 0€30MacHOCTH, | 0€30MacHOCTH;
CIIOCOOHOCTh UACHTU(DHUITUPOBATH - CIOCOOBI UAECHTU(DUITIPOBAHUS
OITACHOCTH U OIICHUBATh PUCKU B OITACHOCTH;




cdepe cBoeit mpodeccnoHaIbHOM - KpUTEPHUH OIIEHKH PUCKOB B chepe CBOCH
JeSTebHOCTH npoeccnoHABHOM IeATEeHPHOCTH

yMeThb: - HICHTH()HUIINPOBATH OCHOBHBIC
OIACHOCTH Cpe/Ibl OOMTAHMSI YEIOBEKa;

- OIICHMBATh PUCK MX peaIn3allny;
BJAAJAEeTh: CIIOCOO0AMH OILICHUBAHHUA U
CHIDKEHHMsI pHUCKOB B cdepe cBoei
poeCCHOHATLHON IEATEIIbHOCTH.

2. MECTO JUCHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
IMPOI'PAMMBbI

Juctunnnaa b1.6.14 be3onacHOCTb )KU3HEEATEILHOCTH OTHOCUTCS K 0a30BOM YacTH.
JuctunauHa be3onacHOCTh KU3HEEATEILHOCTH 0a3upyeTcsl Ha 3HAHUAX, MOJYYCHHBIX MPHU
M3YYEHUHU TAaKUX YU4E€OHBIX TUCUHUIUINH, KaK: «Dusukan, « IKOIOTUs.

OcHOBBIBasiICh Ha HW3YYEHHMM I[I€PEUMCICHHBIX TUCIUIUIMH, TUCIHIUIMHA be3omacHOCTh
JKU3HEACSITEIIBHOCTA TPEACTABISIET OCHOBY /i TMOATOTOBKM K TOCYIapCTBEHHOW HWTOTOBOM
aTTECTaIUH.

Takoe cuCTeMHOE MEXAUCHUIUIMHAPHOEC M3YUYEHHE HaIpaBJICHO Ha JIOCTHIXKEHUE
tpebyemoro ®I'OC ypoBHs MOATOTOBKH 0 KBaTU(pHUKALMK OaKaniaBp.

3. PACITIPEJEJIEHUE OBBEMA JUCHHUIIVINHbI

3.1. Pacnipenesienue o0bemMa qJMCOMILIMHBI IO ()opMaM 00yUeHHUs

Tpyooemkocmob Oucyuniunsl 8 uacax
Kypcosasn
§ 3 paboma Buo
S o o 2 (npoexm), npomency
Dopma = § 3 S KOHmMpOJib mouHoll
o0yuenusn S § = N § Han ammecma
S S & S % S aboma uu
s § § § SR § = § ) Y4 4] u
o | S S s S |[§§ &8 S § | pegpepam,
S 3] $ |2 8|8 &35 | 8% PrP
| o] /8 || 5 |84 K8 O
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - -
3aounasn 5 - | 108 | 14 8 6 - 90 - 3a4eT
3aounas - - - - - - - - - -
(yckopeHHoOe
o0ydeHue)
OuHo-3204Hast - - - - - - - - - -




3.2. Pacnipenesienne o0beMa TMCUMIJIMHBI IO BUIAM YUeOHBIX 3aHATHI U TPYA0EMKOCTH

6 m.u. 6 Pacnpeoenenue
unmepaxkmugenou, no cemecmpam, uac
Tpyoo- aKmueHoil,
Buo yueonvix 3anamuii emKocmo UHHOBA-
(uac.) UUUOHHOU 8
dopmax,
(uac.)
1 2 3 5
|. KontakTHast padoTa o0y4arouuxcs ¢
npemnojaaBaresieM (Bcero) 14 4 14
Jlexmun (JIk) 8 2
Jlaboparopusie padotsl (JIP) 2
I'pynnoBsie (MHAMBUIYaIbHBIE) KOHCYIbTALIMN + - +
I1.CamocTosiTesIbHAsA padoTa 00yUYaIOLIUXCSI 90 ) 90
(CP)
[Moarororka Kk 1abopaTOPHBIM paboTam 74 - 74
IToaroroBka K 3a4eTy 16 - 16
I11. IIpomexyTouHasi aTTECTAIUS + ) +
3a4er
OO0mas TpyT0eMKOCTh AUCIUIUIAHHI . ......  4Yac. 108 - 108
3ad. el 3 - 3

4. COAEP)KAHUE JUCIUIIVINHBI

4.1. PacnipeesieHue pa3iesioB AMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHI

- 1J11 3209HOI (pOPMBI 00yUCHHS:

Buowi yueonvix sanamuil, 6Kkniouan
Ne Haumenoeanue camocmoamenvHyo padomy o0yuauuxcs
pas- pazoena Tpyooemrocms, u mpyooemkocmb; (uac.)
dena oucuyununbL (uac.) yuebHble 3aHAmUA Camocmosmensnas
nadopamopusie paboma
JleKkuuu pabomui odyuarowuxcs
1 2 3 4 5 6
1. YesioBek M cpea 00MTaAHMS. 18 1 3 14
XapakTepHble COCTOSHHUSA
CHCTEeMBbI «4YeJIOBeK — cpeaa
odutanus». OcHOBbI GU3NO0TOTHH
TPYyAa U KOM(OpTHBbIE YCJI0BUS
JKH3HeIesTeJIbHOCTH B
TexHoc(epe, ee HeraTUBHbIE
(paxToOpkl, HX BO3AEHCTBHE HA
YyeJi0BeKa, TexHochepy u
npupoanyio cpeny. Kpurepun
koM¢popTHocTH. Kputepun
0€30aCHOCTH.
2. OnacHOCTH TEXHHYECKHX CHCTEM: 18 1 3 14
0TKAa3, BEPOATHOCTH 0TKA34,
KA4YeCTBEHHbIN U
KOJIMYeCTBECHHbIC aHATN3




onacHocreii. CpeacTBa CHUKEHUSA
TPABMOONACHOCTH U BPEIHOI0
BO3/1eHCTBHSA TEXHHUYECKHX
CHCTEM.

3. Be3onacHocrs

(pYHKIIMOHUPOBAHUS
aBTOMATH3HPOBAHHBIX H
POGOTH3MPOBAHHBIX
MPOM3BOJCTB.

19 2 -

17

4. Be3onacHocTh B upe3BbIYaliHbIX 19 2 -

CUTyalUsiX. YIIpaBJieHue
0€30MaCHOCTHI0
usHenesaTeabHocTH. [IpaBoBbIe
U HOPMATHBHO-TEXHHYECKHE
OCHOBBI
ylpasBJieHHs.

17

S. CucremMbl KOHTPOJISI TPeOOBAHUIM 16
0e301aCHOCTH M IKOJOTMYHOCTH.
IIpodeccnonanbHbIA 0TOOP
onepaTopos
TeXHUYECKHX CHCTEM.

15

6. IKOHOMHYECKHE MOCTEICTBUA U
MaTepHaJibHbIe 3aTPaThl HA
o0ecreueHue 0€30MaACHOCTH
JKH3HEAEeATEIbLHOCTH.
MesxayHapoaHoe
COTPYAHMYECTBO B 00;1aCTH
0e3omacHocTH
JKH3HEAeSI TeILHOCTH.

14 1 -

13

UTOoro

104 8 6

90

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ 110 pa3jie;iaM U TEMaM.

No
pazoena

Haumenosanue
pazoena oucyunIuHbl

Cooeporcanue 1eKUUOHHBIX 3AHAMULL

Buo
3aHAmMUA 6
UHMEPAKMUBHOII,
AKMUGHOI,
UHHOBAUUOHHOIL
popmax,
(uac.)

2

3

4

YenoBek u  cpena
oOuTaHusl.
XapakTepHble
COCTOSIHUSI  CHCTEMBI
«4enoBeK — cpena
obutanus». OCHOBBI

dbuzmonornu Tpyaa u
KOM(DOPTHBIE YCIIOBUS
KHU3HENIEATSILHOCTH B
TexHochepe, ee

[Tonsitne o nucummiunae BX/I.
Cea3p BXKJ[ ¢ ¢usmonorueid, mncuxosorue,

OProJAMHAMUKOM, DKOJOTHEH, SKOHOMHUKOU U
CIELIUCITAIINHAMH. Monens nporecca
JIEeSATEIbHOCTU YyeJIoBeKa B YCIIOBUSIX
COBPEMEHHOTO MPOU3BOACTBA  H cpensl
oOuTaHuUs. Awnanms aBapUUHOCTHU u
TpaBMaTHU3Ma, MPOTHO3UPOBAHUE
Ype3BbIYalHbIX CUTyaluM. Obecneuenue
0€30MacHOCTH B CHCTEME 'UJeJOBeK - cpefa

Jlekuusa-nucnyt
(1 gac.)




HETaTUBHBIE oOuTaHus - MamuHa'".

(bakTopsl, ux

BO3JICUCTBHE Ha

YeJI0BeKa,

TexHochepy u

NPUPOJHYIO  Cpeny.

Kpurepun

KOM(pOPTHOCTH.

Kpurepun

0€30MaCHOCTH.

OmnacHoctu Bo3aymnas cpema B NPOM3BOJICTBEHHBIX| Paz6op
TEXHUYECKUX CHUCTEM: | IMOMEIICHHUSX. KOHKPETHBIX
0TKa3, BeposATHOCTh | [lapamerpsl Mukpokimmara. TerioBoi 6anaHc B CUTyaluin
0TKa3a, MIOMEILEHUH, TEPMOPETYJIALUS YEIOBEYECKOTO (1 gac.)
KayeCTBEHHBIN U | OpraHusma. Hopmuposanue napaMeTpoB
KOJIMYECTBEHHbBIE mukpoxsimmata (I'OCT 12.1.005 - 88). Konrpoiub

aHaJM3  OIACHOCTEW. | mapaMeTpOB MHKPOKIMMATa ¥ MEPOIPHUATHS IO

CpencrBa CHIKEHUS
TPaBMOOTIACHOCTH U
BpPEIHOTO
BO3/ICUCTBUA
TEXHUYECKHX CHUCTEM.

ux HopMmamm3anuu. Kraccudukamus cucrem
BEHTWISAIIMKM, OCHOBBI pacdera 00ImeoOMeHHOM
€CTECTBCHHON M MCXaHHYECKON BCHTHIIAILIMU.
Buapsl MecTHON BEHTWIISILIUM, OCHOBBI pacyeTa.
KonpnunonupoBanue Bo3ayxa. KoncTpyknus,

HAa3HAYCHHE BEHTWIATOPOB U METOAbl HUX
nogoopa. CucremMbl OTOIUICHUS (BO3AYIIHOE,
apoBoe, BOJISIHOE, KOMOMHHMPOBAHHOE),

TpeOOBAHMSI K HUM.

[Tpon3BOICTBEHHOE OCBEILICHHUE.

CBeToBOIf MOTOK, OCBEUIEHHOCTh. [Ipubops! aiis
U3MEpPEHHsS]  OCBEUICHHOCTH, HOPMHPOBAaHHUE
(CHull  23-05-95). Buasl u  cuCTeMbI
NPOM3BOJICTBEHHOTO  OCBEHIEHHA.  MeTomabl
pacyeTa OCBELIEHHOCTH Ha pabo4yMx MecTax.
[[BeToBOE  OhopMIIEHHE TPOHM3BOJCTBEHHOTO
UHTEpbepa.

HeratuBuble  ¢akTtopbl  TexHOCepbl,  HUX
BO3JCHCTBUE Ha UEJIOBEKa, TeXHOchepy H
npupoanyto cpeny. Knaccudukanus BpeaHbix u
onacHbIX pakxtopos o 'OCT 12.1.007 - 76 u no
XapakTepy BO3JEHCTBUS Ha OpPraHU3M 4YellOBeKa.

3arpsizHeHue ouochepsl BBIOpOCaMHU
aBTOTPaHCIIOPTa 51 CIM. Hctounnku
3arpsi3HEHUN, KOJIMYECTBEHHAS OLICHKa,
HopmupoBanue, IIJIK, cmocobbsl u Mmeroabl
CHW)KECHHSI.

WNudpassyk, myM, ynprpa3Byk. OOmme moHATHS
U onpeznencHus. Bo3aelicTBHe Ha 4YeloBeka,
Hopmuposanue (CH 2274 - 80. TOCT 12.1.003 -
83. TOCT 12.1.001 - 83). MeToapl U CHOCOOBI

3aIUATHL:  3BYKOIIOIVIOLIEHUE, 3BYKOW3OJIALINS,
IUIYLIUTENU IIymMa, CPEACTBAa WHAUBUILYAIBHON
3ammThl. VMcTOWHMKM 1Iyma, HMH(Qpa3BYyKa,

yIbTpa3BykKa Ha PEMOHTHBIX MPEAIPUITUIX
CJM.

Bubpanus B TexHuke W 4enoBeK. OCHOBHBIE




TEpMHHBI W omnpeAeneHus.  BosneiicTBue
BUOpAlMK HA OpraHbl YEIOBEKa, HOPMHUPOBAHHE
('OCT 12.1.012 - 83). JlokanmpHass u oOIIas
BUOpaIMU. HcTounnku BUOpaImu Ha
aBroTpancrnopre u CJIM. Meroasl U crocoObl
CHIDKEHHUSA BUOpAINU: BUOPOU3OJISIIHS,
BUOpoIeMIIpupOBaHHE, aKTHUBHOE
BuOporamenue. YenmoBek Kak KoJebareapbHas
cuctema. BuOpojgosumerpuss -  KOHTPOJb
YCJIOBUM TpyAa.

bezonacHocTh
(YHKITMOHUPOBAHUS
aBTOMATHU3UPOBAHHBIX
U poOOTU3UPOBAHHBIX
MIPOU3BO/JICTB.

3anbpUICHHOCTh M 3ara3oBaHHOCTb  CPEAbI
oOuTaHus aBTOTPAHCIIOPTOM u CIM.
VcTOYHMKM [BUIM M 3ara30BaHHOCTH  Ha
PEMOHTHBIX MNpennpusaTusax. BosnpelicrBue Ha
yesoBeka, Hopmuposanue (TOCT 12.1.005 - 88).
Metonbl U cmocoObl OOpbOBI C TBUIBIO U
BpEIHBIMU ra3am: acrpanus u
MHEBMOTpaHCHOPT. L[ukinoHel u  cKpyOOepsl.
BakyymHas nblIeyOOpKa. Konctpykuuu
00eCTIBUTMBAIOIITIX YCTaHOBOK,
IbUICYJIABIMBAIOLINE ANaPaThL.

3amuTa OT 3JIEKTPOMArHUTHBIX TOJIEH, CBETOBBIX

u HOHU3UPYIOIIUX I/ISJ'Iy‘leHI/Iﬁ .
3JI€KTpOMaFHI/ITHI)Ie 10JIA HpOMBIHIJIeHHOfI
4aCTOTHI, BO3,I[€I‘/‘ICTBI/IG Ha YCJIOBCKA,

Hopmupoanue (I'OCT 12.1.002 - 84). 3amura
or OMII, pacdyer 3amUTHOrO  JKpaHa.
DNEeKTPOMarHUTHOE U3IyUeHHE
Paavov4acTOTHOIO JHUara3oHa, BO3ICHCTBHE Ha
opranusM uesnoseka, Hopmuposanue ('OCT
12.1.006 - 84). 3ammra or OMMU. JlazepHoe
U3JIy4eHUEe,  BO3JEHCTBHE  Ha  4YeJOBEKa,
nopmupoBanue (I'OCT 12.1.040-80. CH 5804
91). CmocoObl  3amuUTBl  OT  JIA3€PHOTO
U3ITy4EHUS. Hcnonp3oBaHue Ja3epHbIX
TEXHOJIOTHIl B MAIIMHOCTPOEHUH (CBapKa, pe3Ka,
YIIPOYHEHHE METANJIOB). BHIbI MOHM3UPYIOMINX
u3TydyeHud, wux ¢Qusnueckas mnpupoga M
O0COOCHHOCTH pacmpocTpaHeHus. BoszneiicTBue
MOHU3MPYIOIINX H3JIyYCHHH Ha  YeJIOBEKa,
HopmupoBanne (HPb - 80). Buemnee wu
BHyTpeHHee  oOmyuenue.  [IpenenbHo -
nomyctumbld  ypoBenb (II1Y), npenenpHO -
nonyctumasi mo3a (I11/1). Metonbr u crocoObl
3aIUTHl OT MOHU3UPYIOLUX U3ITyYEHHH.

Opronomuyeckne ocHOBbI b)K/[ B mponsBoacTBe.
OcHOBHBIE TTOHATHS 00 9PrOHOMHUKE,
WHXEHEPHOMI IICUXOJIOTUH, TEXHUYECKOU
scretuke. OpraHuzanus pabodyero Mecrta Ipu
BhINONHEHUH padot cuns, crog (IOCT 12.2.032
- 78. Iroct 12.2.033 - 78).
[Tcuxodu3noaornueckue OmnacHble W BpEIHBIE




(bakTOpBl: MOHOTOHHOCTH, YTOMJICHHE, CTpEcCC,
TUIIOJUHAMMUA, NEpCHAIPSAKCHUC,
TMICHXOJIOTHYECKasi HECOBMECTUMOCTD.

DIeKTPOOE30MaCHOCTb.

JlelicTBUE SIIEKTPUYECKOTO TOKA HAa YeEJIOBEKa;
(GakTophl, BIUSAIONIME HA HWCXOJ MOPAKCHHUS
TOKOM. DIIEKTPUYECKHE CETH, UX OCOOCHHOCTH
1o AJIEKTPOOIIACHOCTH. Knaccudukanums
MOMEIICHUH TI0 3JIeKTpornacHocTh. Hampsbkenue
IMPUKOCHOBCHUA u nraroBo€ HaIIps>KCHUC.
3amMTHBIE MEPBl  OT MOPAXEHUS TOKOM:
3alIUTHOE 3a3€MJICHHE, 3alUTHOE 3aHYJICHUE,
3alIMTHOE OTKJIOUeHHWe. JIBoiiHas W30IALus.
[IpenynpeaurensHas CUTHAJIU3aLHA,
OJIOKMPOBKHU, OTPAIUTEIBHBIC YCTPOMCTBA, 3HAKH
6e3omacHocTu. TpeOoBaHusi 0€30MACHOCTH K
AJIEKTPOOOOPYJOBAHUIO  BO  B3PBIBOOMACHBIX
IIOMECHICHUAX

Texnuka 6e3omacHoCcTy pu paboTe co cocynaMmu
oJl  JaBJIEHUEM U Ipy30M0dbEMHBIMU
MexaHu3mMamu. [IpuyuHbl aBapuili U B3pPHIBOB
COCYyZOB,  paboTaloluX  IOJA  JAaBJICHUEM.
Knaccudukamuss cocyqoB 10 Ha3HAuYCHHIO,
JABJICHUIO ¥ 00BbeMy, X IMPOBEpPKAa M OKpacKa.
TpeGoBaHus 0e30MacCHOCTH MPHU SKCIUTyaTalluy,
NIEPEBO3KE U XPAHEHUU OaJJIOHOB CO CHKAThIM,
CKMKEHHBIM M paCTBOPEHHBIM razamu. Ilapossie
U BOJOTpEWHbIE  KOTJIbI,  KOMIIPECCOPHI,
TpyOONpPOBO/BI, paboTaIOUINE IOJ JAaBICHHUEM.
OcBuUIEeTENHCTBOBAHNE U HCHBITAHHUE COCYIOB
110J1 JABJICHUEM.

OcHOBHBIE TpPUYUHBI aBapuil U TpaBMaTH3Ma
IIPU DKCILTyaTallud TPy30NOJABEMHBIX MalIUH U

MEXAaHU3MOB. OCBI/II[@T@JIBCTBOB&HI/IC n
UCTIBITAHWE  TPY30NOJBbEMHBIX  MallMH |
MEXaHHU3MOB. [Tpubopsr 0€30MacHOCTH.

IIpoTHBOYrOHOUHBIE  CpENCTBA,  yKa3aTelu.
Curnamuzanusa. Mepbl  6e30macHOCTH  NIPU
MOTPY30YHO — pa3rpy304YHBIX U TPAHCIOPTHBIX
paborax.

TpebGoBanusi 6e30MaCHOCTH AJIs MPEANPUATUN
CTPOUTENTBHO-IOPOKHOTO MAIIMHOCTPOCHUS U
OpraHu3aliii MEXaHU3ALINH.

TpeboBanust ©Oe3zomacHoctn npu TO wu TP
(moiika CJIM, arperatoB U JIBUraTelnei;
npoBepka TexHuueckoro cocrossauss CJAM u ero
arperatoB; IYCK  JIBUraTess;  UCIBITAHUE
TopMo30B; ABmxkeHue CJIM mno Teppuropumn
npeanpusaTus). Mepsl 6e30mMacHOCTH (Ha MOCTax
TEXHUYECKOM JMarHOCTHKM; Ipu padboTe ¢
AKKyMYJISITOPHBIMU OaTapesiMH; NpU Ky3HEUYHO-
pECCOpHBIX  paboTax; IpU  KY30BHBIX U




MEIHUIIKO-KECTITHUIIKUX paborax; npu
BYJIKAHU3AIIMOHHBIX pabotax; npu
IIMHOMOHTaXHBIX paboTax; Npu MPUMEHEHUU
STUJIMPOBAHHOTO OCH3WHA; TPH NPUMEHEHUU
Ooensonma u antudpuza). Mepsl Oe30macHOCTH
npu MOTPY309HO-PA3TPY30UHBIX pabotax
(TpeboBaHus K  MOTPY304YHO-PA3TPY30YHBIM
IIOINAAKaM; TNpPH  TOTpy3Ke,  IEPEeBO3Ke,
BBITPY3Ke pa3IMYHBIX IpYy30B; npu
KOHTEHHEPHBIX MePeBO3Kax; npu
UCIIOJIb30BAaHUU KOHBEWEPOB — TPAHCIOPTEPOB;
MIPH KCIOJIH30BAHUU aBTOMOTPY3YHKOB). Mephl
0€30MacHOCTH  MPU  BIEKTPOra30CBaAPOUYHBIX
pabotax (TpeOoBaHMS K 3JIEKTPOCBAPOUYHBIM
nocraMm; TpeOOBaHUS K  OCHOBHOMY U
BCIIOMOTaTEIIEHOMY 000py10BaHUIO;
TpeOoBaHMsI 0€30MaCHOCTH MPU HCIOJIL30BAHUU
AIlCTHJICHOBBIX TEHEPAaTOPOB; IPHU CBAPOUHBIX
paboTax B 3aMKHYTBIX €MKOCTAX U 3aBapke
nedexroB Tapel u3 — nox 12K u JIBXK; cpencrra
WHAUBUAYAIbHON 3allUTBl JUIS CBAapLIUKOB).
Mepsr  Ge3omacHocTH  TpH  paboTre  Ha
METaJIJI000pabaThIBAIOIUX CTAHKAX.

[ToxapHast 6€301aCHOCTb.
['openue, moxapoonacHble CBOMCTBA BEIIECTB U

MaTepHaoB. Temmneparypbl
CaMOBOCIUIaMEHEHUS, BOCIIJIAMEHEHHS,
BCIIBIIIKH. TemmnepatypHble U

KOHIICHTpAIlMOHHBIE TpEAEbl BOCIJIAMEHEHUSI.
KareropupoBanue mnpou3BOACTB MO MOXKapo-U
B3PBIBOOIIACHOCTH. [Toxapo- "
B3pPbIBOONIACHOCTh Ta30B, JKUIKOCTEH, MBI U
TBEpAbIX BemlecTB. [loxapHas mnpodunakTuka
MIPOU3BOJICTBEHHBIX 3JJaHHUM, MPOTUBONOKAPHBIE

mperpaabl ¥ pa3pbiBel.  OTHECTOWKOCTH
CTPOUTENBHBIX KOHCTPYKIIHH, (bakTopsl,
BIUSIONIME  HA  MpeAen  OTHEeCTOWKOCTH
KOHCTPYKIIHH.

OrHeCcTOUKOCTh JKene300€ TOHHBIX,
METATMICCKUX W JCPEBSHHBIX KOHCTPYKITHH,
CIIOCOOBI MTOBBIIICHHS ux npenena

orHectoikoctu. CriocoObl U cpeicTBa TYIICHUS
noxapos. OTHeTylIanye BEUIECTBA U COCTaBBI
(Boma, mMeHbl, Ta3bl, MOPOIIKOBBIE COCTaBHI).
CpeactBa TylmieHHs TO0OXapoB (IEpPBUYHBIE,
aBTOMaTH4eckue ycTaHoBKH). [loxkapHas cBs3b U
CUTHanu3auus.  BelHyKIeHHas — »Bakyalus
ToIen pu oxape; TpeOoBaHus,
IIPEIBSBISIEMBIE K 9BAKYALMOHHBIM BBIXOZAM.

be3omnacHocts B
Ype3BbIYANHBIX
CUTYyallugX.
VYnpapnenue

UpesBbIualiHbIE CUTYaLUH.

OoOmue cBemenns o YC. Ilowstne 00
YCTOMYUBOCTH  MPOMBIIUICHHBIX  OOBEKTOB.
®enepanbHbli  3ak0H 'O MPOMBIIUICHHOMN
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0€30I1aCHOCTRIO

0e30macHOCTH OINaCHBIX  IMPOM3BOACTBCHHBIX

KU3BHENEATENBHOCTH. | 00bekTOB". JIukBupamus nociencreuii UC.

[IpaBoBbIE M [IpaBOoBBIE 1 HOPMATUBHO-TEXHUYECKHUE OCHOBBI

HOPMAaTHBHO- BXXJI. 3akononarenbHble akThl: KoHcTUTyLHS

TexHudeckue ocHoBbel | P®, Koaekc 3akonoB o tpyae. Cucrema CCBT.

YIPABJICHHUS. Opranuzanus pabOTHl MO OXpaHe Tpylda Ha
npeanpusITir, GOPMBI KOHTPOJS H  BHIIBI
OTBETCTBEHHOCTH 3a HapyUIEHUE TPYAOBOTO
3aKkoHOmarenbcTBa.  OpraHumzanus  oOy4deHHS
6e3omacuoctu Tpyna mo 'OCT 12.0.004 - 90.
noBbIICHUE  KBanudukanuu,  mpodotdop.
[TacmopTuzanuss U arrectanusi pabO4YUX MECT.
Knaccudukanmss HecyaCTHBIX  CiIy4aeB  Ha
MPOU3BOJICTBE, MX paccieloBaHUe, YYEeT U
OTYETHOCT.

Cucrempr  KoHTpOJsi | CHCTEMBI KOHTPOJIS TpeOOBaHUI 0€30MaCHOCTH

TpeboBaHUI 1 3KojoruvHocTh. [IpodeccuonanpHbii 0TOOP

0e30ImacHOCTH U | OEPATOPOB TEXHUYECKUX CUCTEM.

9KOJIOTHYHOCTH.

[TpodeccrnonanbHbIit

otbop OTIEPaTOPOB

TEXHUYECCKHUX CUCTEM.

DKOHOMHUYECKHUE DKOHOMHMYECKHUE TTOCIICACTBUS U MaTepUATIbHBIC

MIOCJIEACTBUS U 3arpaThl Ha  o0ecnedyeHue  Oe30macHOCTU

MarepuaibHbIC JKU3HEAEITEIbHOCTH. MexnyHapogHoe

3aTparhl HA COTPYIHHUYECTBO B 00JlacTH 0€301acHOCTH

obOecrieueHue JKU3HEAEATEIbHOCTH.

0e30macHOCTH

KHU3HEACATCILHOCTH.

MexnyHapogHoe

COTPYZHUYECTBO B
obOacTu
0€e30IacHOCTH
KNU3HCACATCIIBHOCTH.

4.3. JlabopaTopHbIe padoThI.

Buo
3anaAmu 6
Ao Homep ) Obven unmepakmuavnoﬁ,
W pazoena Haumenoeanue nabopamopnoii padomot (wac.) aKmueHoil,
OUCYURIUHB UHHOBAUUOHHOU
dpopmax,
(uac.)
PaGoTa B manoi
1 Hccnenosanne 1mryma MpOU3BOJICTBEHHOTO 2 —
000pYyIOBaHUSI U CIOCOOBI €T0 CHIYKEHUS.
1 (1 gac)
' Hccnenosanue 3aMbIJIEHHOCTH B PaboTa B manoi
2. MIPOU3BOICTBEHHBIX TTIOMEIIEHHUSX. 2 rpy1ie
(1 gac)
HccnenoBanne NCKYCCTBEHHOTO OCBEIICHUS
3. Ha pabouuX MecTax MPOU3BOICTBEHHBIX 1 -
2. TMOMEIIEHUH.
4 Uccnenosaune BHOpaIuu 1 i
' MIPOM3BOJICTBEHHOTO  O0OpYJOBaHUS U
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CIOCOOBI €€ CHIKEHUS.

HccnegoBaHue €CTECTBEHHOI'O OCBEIIICHUS

5. Ha pabouyux mMecTax 1 -
IMPOU3BOACTBCHHBIX HOMGH.IGHHﬁ.
6 HccnenoBanne MHKpPOKJIIMATa B 1

ITPOU3BOACTBCHHBIX IMOMCIICHUAX.

UTOIO 8 2

4.4. IlpakTnuyeckue 3aHATHSA.
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHO.

4.5. KoHTpo/1bHBIEC MEPONIPUATHSA: KYPCOBOl IPOEKT (KypcoBasi padboTa), KOHTPOJIbHAsA
padora, PI'P, pedepar

VYueOHBIM IIJIAHOM HeE MMpeayCMOTPCHO.
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5. MATPAIIA COOTHECEHUS PA3JIEJIOB YYEFHOH JUCIHUAIIJIMHBI K ®OPMHUPYEMBIM B HUX
KOMIIETEHIHUAM U OINEHKE PE3YJBbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu
Ne, Haumenosanue
pazoenoe OuUCUUnIUHb

Kon-¢0
uacoe

Komnemenyuu

OK

OIIK

9

5

pA

Komn.

tep uac

Buo
yueoHvIx
3aHAmMUI

Ouenka
pe3yibmamos

1

2

3

4

7

8

1. YemoBek u cpema oOuTaHus. XapaKTepHbIE
COCTOSIHMSI CUCTEMBI "uesioBek - cpefa ooutanus". OCHOBBI
buznonoruu Tpyna u KOM(OpTHBIE yCIIOBHS
KHU3HEIEATETIHLHOCTH B TEXHOC(EpE, €€ HEraTHBHBIC (PAaKTOPEI,
UX BO3JCUCTBHE Ha YEIIOBEKa, TexHochepy U MPUPOAHYIO
cpeny. Kpurepun komdopraocTr. Kputeprn 6€30macHOCTH.

16

+

+

JIk, JIP,
CP

3a4€T

2. OnacHocTH TEXHUUYECKUX CHCTEM: OTKa3,
BEPOSTHOCTh OTKa3a, KAYECTBEHHbIH M KOJHUYECTBEHHBIN
aHanu3 OIMaCHOCTEH. Cpencta CHIKECHHUS
TPaBMOONIACHOCTH W BPEAHOTO BO3JIECHCTBUSA TEXHUYECKUX
CHCTEM.

17

8,5

JIx, JIP,
CP

3a4€T

3.  be3omacHOCTh (HhYHKIITMOHUPOBAHUS
ABTOMAaTU3UPOBAHHBIX U POOOTU3UPOBAHHBIX POU3BOJICTB.

26

13

JIx, CP

3a4€T

4.  be3omacHOCTb B Upe3BbIUAMHBIX CUTYAIUSX.
VYnpasieHne 6€300aCHOCTBIO KU3HEIEATEIbHOCTH.
IIpaBOBBIE 1 HOPMATUBHO-TEXHUYECKUE OCHOBBI
YIIPABJICHMUSL.

18

JIx, CP

3a4€T

5. CucreMbl KOHTpOJISI TpeOOBAHUN O€30MaCHOCTH U
sKosoruyHocTH. [IpodeccrnonanbHblil 0TOOp onepaTopos
TEXHUYCCKUX CUCTEM.

16

JIk, CP

3a4€CT

6. DKOHOMHYECKHE MOCIEICTBUS U MaTepuaIbHbIC
3aTpathl Ha oOecreueHrne 6€30MacHOCTH
KU3HEJEATETHbHOCTU. MeXTyHApOAHOE COTPYTHUYECTBO B
o0J1acT 0€30MaCHOCTH KU3HEAEATEIHLHOCTH

14

JIk, CP

3a4€CT

6ce2o uacoe

108

54

54

54

13



6.IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUAS 151
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. EropoB B.A., 3enpkoB C.A., IlmexanoB [I.H. be3omacHOCT, XKH3HEIEATEIHLHOCTH:
nabopaTopHbIii mpakTukyM. — bparck : M3a-Bo bpl'Y, 2016. — 98 c.

2. be3onacHOCTh TEXHOJOTHYECKHUX MPOIIECCOB M MPOU3BOACTB (OXpaHa Tpyaa): yueOHoe mocoodue
/ IL. TI. Kykun, B. JI. Jlanun, H. JI. IlonomapeB u ap. - 2-e u3a., ucop. u jgom. - M.: Beicimas
mkoia, 2001. - 319 c.

7. IIEPEYEHb OCHOBHOH " JOMNOJHMUTEJIBHOW JIUTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUIIJINHBI

Konuue
Buo cmeo
Ne Haumenosanue uzoanusn sang- | oM Obecneuen-
apoeé 6 HOoCmb,
mus oubauo (3K3./ uen.)
mexe,
IT.
OcHoBHas JuTepaTypa
1. [[erpora, A.B. Oxpana Tpyaa Ha IpOU3BOJACTBE U B yueOHoM  JIk SP 1
mpoiecce: yuebHoe nocobue / A.B. Ilerposa, CP
A Jl. Kopomienko, P.M. Aiisman. -  HoBocubupck
Cubupckoe yHUBEpCUTETCKOE n3aarenbcTo, 2008. - 192 c. -
(Yuusepcuterckas cepusi). - ISBN 5-379-00367-2; 978-5-
379-00367-8; [DJ1eKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=57408
2. |[Epemenko, B.JI. besomacHocTh ku3HenmesTenpHOCcTH | JIK oP 1
yaebnoe nocobue / B.JI. Epemenko, B.C. Ocranenko ; apr.{ CP
coct. B.J[. Epemenko, B. Ocranenko ; ®enepalbHOE
rocy/1apCTBEHHOE Oro/1KEeTHOE o0Opa3oBaTesbHOe
YIpEXICHUE BBICILIETO o0Opa3oBaHUs Poccuniickniy
rOCY/IapCTBCHHBI YHUBEPCUTET MpaBocyaus. - MockBa :
Poccuiickuil TOoCyAapCTBEHHBIM YHUBEPCHUTET NPABOCYAMS,
2016. - 368 c. : wn. - bubauworp. B kH. - ISBN 978-5-93916-
A85-6 ; To ke [DOnekrponneli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439536
JonoHuTeIbHAS JIUTEpaTypa
3. |be30omacHOCTh Tpy/a B CTPOUTEIbCTBE. IHKCHEpHBIE JIx 15 0,3
pacueTsl 10 AucHMIuIMHE "Be3onacHocTh Cp
PKU3HEAesITeNnsHOCTH" | yueOHoe mocoOue s By3oB / [lox
pen. . B. Konresa. - M. : ACB, 2003. - 352 c.
4. DKapuxos, B.M. [IpakTndyeckoe pyKOBOJICTBO HHKEHEPA IO JIx oPp 1
oxpane Tpyaa / B.M. Xapukos. - Mocksa-Bonorna : Ungpa-| CP
Wuxenepus, 2016. - 282 c. : Tabm., cxem. - ISBN 978-5-
0729-0105-0 ; [DnekTpoHHBIN pecypce]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444434
4. Be3onacHOCTE XU3HENEITEILHOCTH: Y UEeOHUK IS JIk 50 1
By30B/ benos C.B. u ap.- M.: Beicur.mkouna, 2007. — JIP
616¢. cp
5. [EropoB B.A., besonacHocts ku3HemesareiabHocTH | JIP 42 1
naGopaTopHsli mpakTukym / B. A. Eropos, C. A. 3enskos, I'| CP
H. Ilnexanos. - bparck : bpI'Y, 2016. - 98 c.
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http://biblioclub.ru/index.php?page=book&id=57408
http://biblioclub.ru/index.php?page=book&id=444434

8.IIEPEYEHD PECYPCOB NH®OPMALNMOHHO -
TEJEKOMMYHUKAIIMOHHOUN CETH «MHTEPHET» HEOBXO/JAMUMBIX IJIA
OCBOEHUA JUCHUITJINHbI

1.91eKTpOHHBIN KaTaJjor OMOIMOTEKH bpl'Y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z211D=.

2. Dnektponnas oubnuorexa bpI'Y - http://ecat.brstu.ru/catalog .

3. DiexkTpoHHO-OMONMHMOTEYHass CcUCTeMa  «YHHUBEpPCUTETCKas  Oubnmorexka  online»
http://biblioclub.ru .

4. DnekTpoHHO-OMOMOTeuHast cucteMa «M3marenscTBo «Jlanb» - http://e.lanbook.com .

9. METOANYECKHUE YKA3AHUA JIsI OBYYAIOHIUXCA 11O OCBOEHHUIO
JUCHHUIIJINHBI

PabGora Ha JsekuusaX: BeJeHHE KOHCIEKTa JIEKIMOHHOIO MaTepuana Jjs YCIEHIHOTO
HCIIOJIB30BAHUA €TI0 IHIpHu IMOATIOTOBKC K 3a4CTy, OK3aMCHY, 3aKpPCIUVICHUA W PACHIUPCHHUA
TeopeTnueckux 3HaHud. [locie mpopaOOTKM JEKIHMOHHOTO MarepHaia OO0y4YaroUIUiics IOJDKEH
YCTKO BJIAACTh CICAYIOMIUMHU aCIICKTaAMU I10 KEDKIIOﬁ JICKOUU:

- 3HaTh TEMY;

- YCTKO NPCACTABJIATH IJIaH JICKIIUU,

- YMETb BBIJCNATH OCHOBHOE, INIaBHOE;

- YCBOUTH 3HAYEHUE MPUMEPOB U WILTIOCTPALUMA.

CamocTosaTenbHass paboTa BBIMONHACT (YHKLIUIO 3aKpEIUIeHUs, MOBTOPEHHS H3Y4EHHOTO
MaTepuraia. BBIMOTHEHHEe caMOCTOSATEIHHOW PabOThI CIIOCOOCTBYET YriayOJICHHIO 3HAHUW U OoJee
ycrnemHoMy (OpMUPOBAHUIO YMEHUI M HaBBIKOB, CBSI3aHHBIX C M3yUYEHUEM KOHKPETHBIX TEM.

XapakTep caMOCTOSITEIbHON PabOTHI: PEHICHHE 3a/1a4, KOTOPHIC BBIMOJHSIIOTCS 10 3aaHHUI0 U
IpU METOJAUYECKOM PYKOBOJICTBE MPEIOJIaBaTeNsl, a TakKe Oe3 ero HEMOCPEACTBEHHOTO Y4YacTHs.
[TpaBWiIbHOE BBIMOJTHCHHWE 3aJlaHUN 110 CaMOCTOSTENILHOM paboTe  pa3BHBAET CIIOCOOHOCTH
CaMOCTOSITENILHO paboTaTh ¢ uWHGpOpMalMed, HCMIONb3yd Y4YeOHYI0 U HAyYHYIO IJIUTEpaTypy.
CamocTosTenpHas paboTa JUCIHUILTHHUPYET O0YYAOIINXCS, Pa3BUBACT IPOU3BOJILHOE BHIMAHHE
Y COBEPIICHCTBYET HABBIKU 11€71€CO00Pa3HOTO BOCIIPHUATHSI.

JlaGopaTopHbie paOOThI BBITIOIHSIIOTCS TPYIIIAMH U3 2-3 YEJIOBEK.

OT4eTsI o 1abopaTOPHBIM paboTaM JTOJKHBI COIEPHKATh:

1. llens paGoTHI.

2. 3ananHue.

3. [MpuHIMNIUaIpHAS cXeMa padoThI TaOOPATOPHON YCTaHOBKH.

4. TloaTamHoe BBITIOJHEHUE 3aJaHMUS.

5. 3akmoueHue.

9.1. MeTonnueckue yKazaHus 11 00y4alOIIMXCS 10 BHINOJTHEHHUIO JIa00PATOPHBIX PadoT.

JladopaTopuasi padora Nel.

NCCIJIEJOBAHUE HTYMA ITPOM3BOACTBEHHOI'O OBOPYJOBAHUMA U CITOCOBBI EI'O CHMXKEHU A

Ilesab padoThi:

1. O3HakomMieHHe ¢ mprudopaMu JJi U3MEpPEHUs IIymMa U Jab0paTOpHON YCTaHOBKOIA.

2. U3mepenue nryMoBO# XapakTEpUCTUKHA BEHTUIISITOPA Ha Ta00paTOPHON YCTaHOBKE.

3. Onpenenenrne 3pGHEeKTUBHOCTH 3BYKOHU30JIUPYIOIIETO KOKYXa, YCTAHOBIEHHOTO Ha BEHTHJIATOP.
4. Ananu3 u OlIeHKa Pe3yJIbTaTOB U3MEPEHUII.

Conep:kanue padoThi:

1. CoOpath aKkyCTHUECKUN TPAKT JJIsl U3MEPEHUS IIyMa.

2. IlpoBectn 3amepbl YpOBHEH 3BYKOBOTO JABJICHHUS, W3JIy9aeMbIX BEHTUJISITOPOM, B OKTaBHBIX
nojocax 4vactot: 31,5; 63; 125; 260; 500; 1000; 2000; 4000 u 8000 I't 10 1 mociae yCTaHOBKU Ha
BEHTWIATOP 3BYKOU30JIUPYIOIIETO KOXKYXa.
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3. IlpoBecTn aHamM3 IMOMYYEHHBIX pE3YIbTAaTOB C TOYKH 3pPEHHS WX JIOCTOBEPHOCTH U
IIYMOOIIACHOCTH, COTMIOCTaBUB UX ¢ gonycTumbivu 1o 'OCT 12.1.003-83.

4. Onpenenuth 3 (HEKTHBHOCTH 3BYKOM3OJIMPYIOIIET0 KOKYXa, YCTAHOBICHHOTO HA BEHTHJIATOP. 5.
BriOpatb cpencTBa CHIDKEHHS [IIyMa M MTPOBECTH pacyeT UX 3P(PEKTUBHOCTH.

6. OhopmuTh pe3yabpTaThl pabOTHI B BHJIE OTYETA.

OcHOBHbIE TEPMHHBI H ONIpe/IeJIeHH s

OCHOBHBIE MapaMeTpbl, KOTOPbIC U3MEPSIOTCS SKCIEPUMEHTAIFHO M HCIOJB3YIOTCS TPH
pacuerax, CIeayroIIue:

Vposenv 38yxosoco oOasnenus Lp wn3mepsiercs B nenubenax (ab) W ompenensercs o

bopmyie
Lp= 20lg (P/Po)

rae Lp — ypoBeHb 3BykoBOro nasieHus, 1b; P — cpennee kBagpaTtuyeckoe 3HaY€HUE 3BYKOBOIO
maBimenns, Ila; Py = 2:10° Ila — MHHHMANbHOE 3HAYCHHE 3BYKOBOI'O JaBJICHUS, KOTOpOE
BOCIIPUHUMACTCA YCJIOBCUCCKUM YXOM.

Oxmasa — 3TO TOJI0Ca YacTOT, ONpeesieMas COOTHOLIEHUEM
f, = 2f,,
rae f; — BepxHssa yacTora mojiocskl, ['i; f; — HIKHSIS yacToTa mojockl, .

Cnekmp wiyma (Wymosas Xapakxmepucmura) — 3TO PACIpENeTICHHEe YPOBHEH 3BYKOBOIO
JIaBJICHUS 110 OKTaBHBIM I10J10CaM 4acTOT.

B cooterctBumn ¢ 'OCT 12.1.003—-83 «Ilym. Obutue TpeboBanus 6e3- OMACHOCTHY CIIEKTP
nIymMa HOpMuUpyeTcd B 9-0KTaBHBIX moJiocax yactoT: 31,5; 63; 125; 250; 500; 1000; 2000; 4000 u
8000 I'm.

Tak kak BcTpeyaromuecs B TEXHUKU [TYMBI Yallle BCETO UMEIOT MIUPOKO- MOJIOCHBINA CIEKTD,
a BOCIIPUUMYHBOCTH YEJIOBEYECKOTO yXa K 3BYKY Pa3JIMYHOW YACTOTHI HE OJMHAKOBA, TO BBEJCHA
YaCcTOTHAsI KOPPEKIIUS CIEKTPa, YTO MO3BOJSET MPOBOJUTH OIEHKY IIIyMa OJHUM YUCIIOM B 11b.

KoppekTrpoBaHHBIH ypOBEHb 3BYKOBOTO JIaBJIEHUS OIpeeseTcs no Gpopmyie:
La=Lp-AL
rae Lp — ypoBeHb 3BykoBoro namieHusi, n1b; AL — BennumHa xoppekuuu, n1b (ompenensercs u3
tabm. 1).

Tabnuya 1
Yacrora, 31,5 63 125 250 500 1000 2000 4000 8000
'y
Koppeknus, | 30,5 26,3 16,1 8,6 3,2 0 -1,2 -1,0 1
b

3BYKOM3OJSIUS — 3TO CIOCO0 ocnalieHus IIyMa 3a CUeT OTPAXKEHHs ero oOpaTHO K
HMCTOYHMKY OT OTrpakJIaroIINX KOHCTpyKuui. M3mepsercs B nb.
3BYKOMNOTJIONIEHHE — 3TO CIOCO0 OCIa0JIEHHs IIIyMa 3a CUET MOTJIOMIEHHUS €T0 MaTepHaIOM.

B o0miem ciydae nrobast orpaxkaaromiasi KOHCTPYKIUS 00J1afaeT Kak 3BYKOM30JIALUeH, Tak U
3BYKONOTJIONIAIONIEH CIIOCOOHOCTHIO, TIO3TOMY OClIabIeHue 3ByKa KOHCTPYKIMEH ONpeaessieTcs o
bopmyne

R =10lg (1/1-a-y)
rzie o — KO3 UIMEHT MOTJIOUICHUS 3BYKA; Y — KO3 (OUIIMEHT OTpaKEeHHS 3BYKa.

B TBepapIx orpaxaeHusX (CTayb, CTEKIIO0) MOTJIOMIEHHE 3BYKOBOW SHEPTUH HUYTOXKHO Mo

(= 0), TO3TOMY OCHOBHYIO POJIb UTPAET 3BYKOU3OJISALIUSA:
R = 10Ig(1/1-y)
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B msarkux orpaxaeHusx (BOWIIOK, Ty0O4yaTas pe3nHa, MOpPoJIoH), HA000pOT, OTPaKEHUE 3BYKa
Maio (y = 0), H03TOMY OCHOBHYIO POJIb UI'PAeT 3BYKOIOIJIOLICHHE:
R=10lg (1/1-a).
3ByKoeMI(UPOBAHHE — 3TO CIOCOO OcialieHus IIyMa 3a CUYET PACCEesTHUS 3BYKOBOM
SHEPruU B CTPYKType Marepuaia (mepexo; MeEXaHUu4eCKOW SHEPTHH B TEILJIOBYIO).

BoszaeiicTBue myma Ha opranusm yejaoseka. HopmupoBanue.

YenoBek BOCIIPHUHUMAET 3BYK IOCPEACTBAM OpraHa Cliyxa, KOCTeH deperna u npu 0COOCHHO
MHTEHCUBHOM 3BYKE — BCEM TEJIOM.

[lIym u BuOpamys, MPEBBIIIAIOIINE ONPEACICHHbIE MOPOrOBbIe 3HAYEHHS, HAHOCIT BpPE.
3I0pPOBBI0O M PAOOTOCIIOCOOHOCTH JIIOAEH, HauMHas OT cjJaboro AYIIEBHOTO M (U3NYECKOIO
paccTpoiicTBa M KOHYasl Cepbe3HbIMH 3aloneBaHusiMH. Kpome TOro, myMm NOpuUBOIUT U K
SKOHOMHYECKUM IIOTEPSM, CBS3aHHBIM C IPOCTOSMH OOOPYIOBaHUS B CBSI3U C OOJIE3HBIO U
IPEXKIEBPEMEHHBIM yXO0- JIOM I1a TIEHCUIO paOOTHHKA.

OT MHTEHCUBHOCTH UIyMa H3MEHSETCS INpPOLEecC KPOBOOOpALEHHs, YTO MOXET ObITh
YCTAaHOBJIEHO 110 COKPAILEHUI0O MHUHYTHOTO O0ObeMa KpPOBH U IO HOBBILIEHUIO COMPOTHBIIECHUS
nepuepuiHbIX CTEHOK COCYJOB M COKPALCHHIO MPUTOKA KPOBH K KoXe. JIIUTENbHBIN IIym
BBI3BIBACT TOPMOXKCHHE CEKPELHH CIIOHHBIX JKEle3, YCKOpeHHe OOMEHa BElIeCTB, M3MEHEHHUE
JJIEKTPUUECKOT0 COINPOTHUBIICHUS] KO)KHOTO IOKPOBA, CHUKEHHUE €r0 TEMIIEpaTyphbl, YCUJICHHUE €ro
NOTEHLIMaNa, HapyleHue riyouHbl cHa. OCOOEHHO cienyeT yka3aTh Ha TO, UTO BO3ZEHCTBHE IIymMa
BBI3bIBACT MOBBIIICHHOE BBIJEICHHE TOPMOHA MOJIOYEYHBIX JKEJIe3 U aJpeHaINHA, KOTOPOE BMECTE
C U3MEHEHUSIMU JIPYTUX [TOKa3aTelel BbI3IBAET CTPECCOBYIO PEAKIIUIO OpraHu3Ma.

C nenplo OrpaHUYeHUs BPEJHOIO BO3AECUCTBUS NMPOMU3BOJCTBEHHOrO ILIymMa Ha pabouux
YCTaHOBJIEHBl NPEJENIbHO JOMYCTUMbBIE YPOBHM 3BYKOBOI'O JaBJEHMSI M YpOBEHb 3BykKa. [lpum
HOPMHMPOBAHUU LIyMa Ha paboyMX MecTax perjaMeHTHpyeTcss oOumMi IIyM Ha paboyem MmecTte
HE3aBUCHMO OT 4YHCJAa HCTOYHMKOB IllyMa B IIOMEUICHUSX W XapaKTEPUCTUK KaXJ0ro B
otaensHocTH. Crenyer Npu3HAaTh, YTO B YCIOBUSX INPOU3BOJCTBA B OOJBIIMHCTBE CIy4aeB
TEXHUUYECKU CJIOKHO CHU3UTH 1IyM 10 ypoBHel 30...40 nb, mosToMy nmpu HOpMUPOBAHUU UCXOJSAT
HE U3 ONTUMANBHBIX (KOM(OPTHBIX) YCIOBHH, a U3 TEPIUMBIX YCIOBHH, T.€. TAKHX, KOTJa BPEIHOE
BO3/ICIICTBHE IlIyMa Ha YeJIOBEKA HE MPOSBISETCS WIN NPOSBISIETCS HE3HAUUTEIbHO. [laHHbIN (akT
ABJIISIETCS TOKa HEAOCTaTOYHO OOOCHOBAaHHBIM, IIO3TOMY HOPMBI 110 IIyMy IOCTOSTHHO
yIKECTOUaI0TCA.

Cornacno I'OCT 12.1.003-83 «IIllym. OOmue TpeGoBaHUsI G€30MACHOCTH» YCTAaHOBJIEHBI
JIOTTyCTUMbIE YPOBHHU Iiryma (Tadm. 2).

IIpuGopskl 1A M3MEpEeHHs IIyMa.

Jliis u3MepeHus nryma MCIoJb3yeTcsl MPEeU3UOHHbIE aKyCTUYecKHe pHu- 0opel mrymoMepsl: BIIIB-
003, [MYM-2M30 (mpousBoactBo Poccum); 00018, 00019, 00024, 00025 (mpousBojcTBa
I'epmanun); 2203, 2209, 2215 (npousBojcTBa [lanun) u apyrue.

Tabmumna 2

Paboune mecta YpoBHM 3BYKOBOI'O JaBjeHHUs, Ab, B OKTaBHBIX MOJIOCAaX | Ypo-
gacToT, 'y BCHb

3BY-

Ka,

315 |63 | 125 |250 |500 | 1000 |2000 | 4000 | 8000 1BA

[TocTosiHHBIC paboume | 107 |95 | 87 82 78 75 73 71 69 80
Mecta U pabouue 30HBI B

IMOMEIEHUAX Ha
TEPPUTOPUU

Paboune mecta | 100 | 87 |79 72 68 65 63 61 59 70
BOJHTEICH u

00CITYy)KMBAIOIIETO TepCo-
Haja aBTOMOOMIICH
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PaGouue mecrta | 107 |95 | 87 82 78 75 73 71 69 80

BOJIATEIICH u
00CITYy>)KMBAIOIIETO TePCo-
Haja TPaKTOPOB
CaMOXOJIHBIX 11accu,

MPUIICTTHBIX ¥ HABECHBIX
CEJIbCKO- XO034MCTBEHHBIX
MallIiH, CTPOUTEIBHO-
JOPOKHBIX M JIPYTHX
AQHAIOTMYHBIX MAIlIUH

Bce mymomepsl uMeroT 4YacTtoTHble Xxapaktepuctuku A, B, C wu ][I, BpemeHHbIE
xapaktepuctuku — osicTpo (Fast), memnenno (Slow), mmmynbe (Impul) u mukossie (Pik).

XapakTepucTuKa IIyMOMepa M0 IIKane A CIy>KUT JUIsl U3MEPEHUS YPOBHS 3ByKa B 1BA, oH
IPUMEHSIETCS U1l OPUEHTUPOBOYHOM OLIEHKH BPEIHOCTH LIyMa.

XapakTepucTuKa yMmomepa 1o mkanie J{ npuMeHsiics s OlleHKU aBUAllMOHHBIX IIIYMOB.

XapakTepucTuka mymomMepa 1o mkane C xapakrepusyer o0muil (CyMMapHBIM IO OKTaBaMm)
YPOBEHb IIIyMa.

BpemenHble XapaKTepUCTHUKU BBIOMPAIOTCS HU3MEpPUTENIEM B 3aBHCHUMOCTH OT XapakTepa
mrymMa (IOCTOSIHHBINA, HETOCTOSHHBIA, MPEPBIBUCTHIN, WMIYJIBCHBIM) M (DIIOKTyalluu TOKa3aHUi
npubopa. B OoNbIIMHCTBE ciay4yaeB MpU H3MEPEHHHM MPOU3BOJCTBEHHBIX LIYMOM 0e3 OOJbIION
OIIMOKH MOKHO TOJIb30BATHCS XaPAKTEPUCTUKON «MEUIEHHOY, T.K. IIIyM HETIOCTOSHHBIN. 9

[lymoMepsl OTEUYECTBEHHOTO U 3apyO0eKHOrO MPOMU3BOJACTBA MOTYT padoTaTh Kak
CaMOCTOSITENIbHO, TaK U B KOMIUIEKTE C JPYrUMHU npubopamu. B mepBoM BapuaHTe B KOMIUIEKT K
HIyMOMEpY HEOOXOJIUMO UMETh: MUKPO(OH, MUKPO(GOHHBIA YCUIUTENh, COCIUHUTEIbHBIN KaOeb,
UCTOYHUK NUTaHus. Bo BTopoMm BapuaHTe ais OoJjiee NETAJbHOTO aHalIM3a IIyMa K IIYMOMEpY
MOTYT OBITh MOJKIIOYEHBI: MOJOCOBON TPETHOKTABHBINA WM Y3KOIMOJOCHBIA (UIBTP, CaMOIMCEIL,
aHAJIN3aTOP CIEKTPa, MPUOOPHI BEIUNCIUTEILHOW TEXHUKH.

OOt BUJ U3MEPUTEIBHOTO TPaKTa MoKa3aH Ha puc. 1.

MOHTHZHHu |

Puc. 1. Cxema usmepumenvrno2co mpaxkma.
1 — mukpoghounsiii ycunumens,; 2 — okmaguwiii punomp, 3 — camonucey, 4 — ananuzamop; 5 —
OBM; M — muxpogpon; LIl — wymomep

Crnenyer 3aMeTuTh, YTO LIyMOMepbl U apyrue npubdopsl pazHbix ¢upMm (CCCP, «RFTy,
«bproas u Kvep») He Beerna B3anmozameHuMbl. Mukpodons! npousBojacta CCCP, I'IP u lanuu
B3alIMO3aMEHSEMbI, COEJUHHUTENN NpUOOPOB HE B3aMMO3aMEHSIEMbl M TPeOYIOT CHelHalbHbIX
NIEPEXOIHBIX YCTPONCTB.

CpeacTBa M MeT0Ibl CHMKEHHSI IIyMA

B coorBerctBum ¢ T'OCT 12.1.029-80 «CpenctBa W METOABl 3allUMTHl OT IIyMay
YCTaHOBJICHA CIEAYIONINI Ki1acCu(UKAIHSI CPEICTB U METOJIOB:

1. CpenctBa m MeTOABI 3alIUTHI OT IIyMa MO OTHOIICHHWIO K 3alIUIIAEMOMY OOBEKTY
(KOJLIEKTUBHBIE, UH/IUBUYaJIbHBIE).

2. CpencTBa KOJUICKTUBHOM 3aIIUTHI IO OTHOIICHHUIO K MCTOYHUKY BO3OYXKACHHS mIyma (B
MCTOYHHKE, HA YT PacCIpOCTPaHEHUs).

3 CpencrtBa 3amMTBHl OT IIymMa B 3aBUCHUMOCTH OT HWCIOJB30BAHMS JOMOJHUTEIHHOTO
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HMCTOYHHKA YHEPTUHU (TTAaCCUBHBIE, aKTUBHBIC).

4. CpeactBa W METOABl KOJJICKTUBHOM 3alllUTBl OT IIyMa B 3aBUCHMOCTH OT CIOCO0a
peanuzanuu (aKyCTUYECKUe, apXUTEKTYPHO-TUIAHUPOBOYHbBIE, OPraHU3allMOHHO-TeXHU4Yeckue). 10

5. Axycruueckue CpeACTBa 3allMThl B 3aBUCHUMOCTH OT MpHUHOUNA JIEHCTBUS
(3BYKOM30JIAILIMS, 3BYKOTMOIJIONIEHNE, BUOPOU30IIALUY, 1eMII(PUPOBAHKE, TIYIIUTENN IIyMa).

6. CpencTBa 3BYKOIOTJIOMICHUS B 3aBHCUMOCTH OT KOHCTPYKLHMHU (3BYKOIOTJIOMIAOIIHE
00JIMIIOBKH, 00BEMHBIC (IITYYHBIC) ITOTJIOTUTEH 3BYKA).

7. CpenctBa 3BYKOM3OJSIMM B 3aBUCHMOCTH OT KOHCTPYKIMH (3BYKOHM3OJHPYIOIIUE
OTpaKJICHUS, 3BYKOU30JIUPYIOIINE KOXKYXHU, KAOUHBI, SKPaHbI).

8. I'mymuTenu myma B 3aBUCHMOCTH OT IPUHIMIA ACUCTBUS (AKTUBHBIC, PEAKTHUBHBIC,
KOMOWHHUPOBAHHBIE).

9. ApXUTEKTYpHO-IIJITAHUPOBOYHBIE METO/IbI 3aLIUTHI OT IIyMa (pallMOHAILHOE pa3MEIIEHNE
00opynoBaHus, pabouuX MECT; CO3/1aHHE IIYMO3AIIUTHBIX 30H B MECTaX HaXOXKJEHUS JIt01ei).

10. Opranu3alMOHHO-TEXHUYECKHE METOABI 3aIUTHl OT MIyMa (IPUMEHEHHE MaJOUTyMHBIX
MaIInH, 000pyI0BaHUs; UCIIOJIB30BAHUE PALIMOHATIBHBIX PEKUMOB TPY/Ia U OTAbIXA).

11. CpenctBa MHIUBUAYATBHOW 3aIIUTHl OT IIyMa B 3aBUCHMOCTH OT KOHCTPYKTHBHOTO
WCIIOJTHEHUS (BKJIA IBIIIN, HAYIIIHUKH, IUIEMBI, KACKH).

[Ipu BBIOOpE TOTO MM HMHOTO CPEICTBA CHIDKEHHUS IIyMa HEOOXOIUMO HUCXOIUTh W3
CIEIYIOIINX JaHHBIX:

* CHEKTPaJbHOTO COCTaBa IIyMa HMCTOYHUKA (IIMPOKOIIOJIOCHBIM, HU3KO- YacCTOTHBIH,
BBICOKOYAaCTOTHBIN);

* TpeOyeMOli BEIMYMHBI CHUKCHUS IIIyMa;

* IPOCTOTHI YCTPOUCTBA, YAOOCTBA B IKCILTyaTallUH.

TeopeTnyeckue 0CHOBBI pacueTa 3 (heKTHBHOCTH 3BYKOU30JIAIMH KOXKYXA

N3 Bcero MHOTO0Opa3usi CPEeICTB CHIDKCHHS IIIyMa, MPEICTaBICHHOTO B 1M.6, paCCMOTPUM T€ W3
HUX, KOTOpBIE MPOCTHl B HCIHOJHEHHH, HE TPeOYIOT OONBIIMX MAaTepHAIbHBIX 3aTpaT U
PEKOHCTPYKIIUU 000pYyI0OBaHUS.

CHukeHmne IIYMaA ¢ TIOMOIIbGI0O 3BYKOM30JIUPYIOLIECI0 KOZKYXaA

aq)(l)eKTI/IBHOCTB CHHIKXCHUA 3BYKOU3OIHUPYIOHNIUM KOXYXOM OIPCACIACT- CAd KAaK Pa3HOCTbH MCKAY
YPOBHSMHU 3BYKOBOI'O OaBJICHUSA, HW3MCPCHHBIMU B 3a- JaHHON TOYKE JI0 HM IIOCIIe YCTAaHOBKHU
3BYKOU3OJUPYIOLIETO KOXKYyXad Ha UCTOYHUK IITyMa, T.C

Miu = Llﬁ.l‘:. - Li.fr + Mﬂ » (1)

[]

rae ®% — ypoBEHb 3BYKOBOI'O JIaBJIEHUS, U3MEPEHHBIM MPU OTCYTCTBUU KOXKyXa B 1-i OKTaBHOM
i

10JI0CE YacToT, Ab; ¥ — ypoBeHb 3BYKOBOT'O JIaBJICHUS, N3MEPEHHBIN NPU HATMYUN KOXKyXa B 1-U
;

OKTaBHOM I10JIOCE 4acCToT, ,Z[B; m— I[orpaBKka K YPOBHAM 3BYKOBOI'O HOAaBJICHUA 3a CUCT

XapaKTepUCTHK TIOMELIEHHUs], I[JIe YCTaHOBJIEHO 00opynoBanue, 1b.
;

byaem cumrtath, uTO = " B HalleM Cllyda€ paBHO HYIIO, IOCKOJBKY XapaKTEPUCTUKH
MOMEIIEHUSI He MEHSIOTCS TPU YCTaHOBKE KOXyXa Ha obopynoBanue. Toraa ¢opmyna (1) mpumer
BUJI

AL =L, —L, . ®)

Tak kak mpu ONpEAEICeHHH YPOBHEW 3BYKOBOI'O IAaBJIEHUS B KaXKJIOM OKTaBHOW IOJIOCE
i

MPOBOJUTCS. N 3aMEpOB, B 3aBHCHMOCTH OT TpeOyeMOH TOYHOCTH, TO BEJIMYHHBI

Em’

n

* SIBJIIOTCS CPEITHUMU BETMYMHAME, KOTOPBIC OMPEIENISIOTCS M0 hopmyJie.
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i | < 0,1£
L =10lg| => 10"
nz
U ¢ yaerom (3) BepakeHue (2) 3amUIISTCS:

L, =10lg| - 21()”” Zm‘”“ R

e Ry — 3Bykousonupyromas cnoco6HOCTh KOKyXa, AB.

B GonbmmMHCTBE Ci1y4aeB 3ByKOM3OIUPYIOUIMHA KOXKYX MPEICTABISET COOO0M OrpakIaromIyro
KOHCTPYKLIMIO, BBIMOJIHEHHYIO M3 JIMCTOBOTO Marepuaia (CTajb, (aHepa U T.I.), C BHYTpPEHHEH
CTOPOHBI OOJIMIIOBAHHYIO 3BYKOIIOTJIOLIAIOIIMM MaTepUalioM (BOWJIOK, TOPOJOH U  T.IL).
CrnepoBarenbHO, 3BYKOM3O0JSILMSA KOXXKyXa paBHa CyMME 3BYKOM3OJSLUUN  OJNHOCTCHHOM
KOHCTPYKIMH U CJI0s 3BYKOIIOIJIOIIAOIIEr0 MaTepuana:

R =R +R',
i i

rae " — 3ByKOM30JIA1Us CTEHOK KOXKyXa, 1b;  # — 3ByKOIIOIJIOIEHUE 3BYKOIOTIOIAONICH
00JH110BKO#, 1b.
3BYKOM3OJIALMS CTEHOK KOXKyXa OIpeaesseTcs 1no Gpopmyiie

\ 6420
201g phf’ —47, f* < f, =—— h

Ry=1 . ..
nph ! .
Eﬂlg[M]+ 251g ::i— +10lgn+3, /" < f_,

D“ “0 K

rjie p — IUIOTHOCTh MaTepuaia CTCHOK KOXKyXa, Kr/m3 , h — TommmHa CTEHOK Koxyxa, M; f —
4acToTa, ['I1; po — IVIOTHOCTH BO31yXa, KI/M3 ; Co — CKOpOCTh 3BYKa B Bo3ayxe; M/c; C, — CKOpOCTh
3ByKa B 3BYKOM3OJIMPYIOIEM MaTepHaie, M/c; fi, — Kpurndeckas gacrora, I'm; n — koddduimeHt
MOTEePh B MaTepUaie KOxKyxa.

3BYKOIOTJIOLIAIOIasi CIOCOOHOCTD €105 OOJIMIIOBKH, KaK OTMEYaIoCh BhIIIE, Oy/IET ONpeneasiThCs
3BYKOIOTJIOMIAIONIMMH  CBOMCTBaMH  MaTepuana (K0d(pPHUIIMEHTOM  3BYKOIOTJIONIEHUS) U
BBIYHCIISIETCS 10 (popmyIie

1
— (IJ.

R =10|gl

i . o
rae 0. — ko3¢ GUIKMEHT 3ByKOMNOIJIOICHNUs MaTepHralia OOIMIIOBKH Ha 1-i OKTaBHOM 4acToOTe.
Beipaxkenue (4) MOXXHO yNpOCTUTh, €CIIM MOACTABUTh MOCTOSIHHbIE BEJIWYMHBI, U TOTJa C
yueToM (5) BbIpaK€HUE /IS 3BYKOM3O0JIALUN KOXKYyXa IPUMET BUT

201g(phf*)-101g(1-a')-47, /" < [,

Ry = Chf'
201 + 251 101
g[ c J s g(

kp

)+53 fisf,

-

XapaKkTepUCTUKU HEKOTOPBIX MaTEpUaoB, KOTOPbIE MOTYT OBITh MCHOJB30BAaHbI MPU pa3zpaboTke
3BYKOM3OJIMPYIOIINUX KOKYXOB, IPUBEEHBI B Ta0. 3 u 4
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Xapaxmepucmuku mamepuanog 0jisi CMeHOK KOXCyxa

Tabauya 3

Marepuan P, KI/M C  wmlc |
Crans 7800 5200 107
AMOMHHHEBLIE CNTABELI 2800 5100 410~
Opraiu4eckoe CTexN10 1200 1900 2,510
CHIMKATHOE CTERO 2500 5200 3107
IomeTupon 1160 2670 1,7-10
IInnoMarepHan XBOlHEIX NOPOJ 510 4900 1,5-10~
(Mauepa dDepezosas 800 2100 23107
lIndep 900 1700 210~
Tadauya 4
Koachghuyuenmer 38ykono2nouenus mamepuaios
Mare- h. KoadduumenTt 3ByKONornoneHus a
pHan My | 31,5 03 125 | 250 [ 500 [ 1000 | 2000 | 4000 (8000
Texun- 125 10,01 0,02 (0,05 (008|017 048 | 0,52 | 054 | 058
qyeckHii 25 (0,02 0,04 (1007 [0,121044 ) 062 | 0,63 | 0.76 | 0,65
BOILIOK 50 (0,04 0,08 (0,14 (034|050 0,69 | 0.73 | 0,70 | 0,68
Mune- 25 (0,15 030 (043 [053]0,59] 0,69 | 0.70 | 0,72 | 0,70
pankHas 50 (020] 035 (051 (058|064 076 | 074 | 0,73 | 0,72
BaTa 100 (030 042 (056|061 10,71 082 | 078 | 0,75 | 0,74
25 (001 0,02 10,05 (0141024 034 | 0.60 | 0,74 | 0,84
[loponon 50 (0,02 0,03 (0,07 (020032 040 | 068 | 0,76 | 0,86
100 (0,03 0,05 (0,08 026|038 046 | 0.71 | 0,78 | 0,88
Acbe- 5 (0,02 004 (0,07 008024 023 | 0,20 | 0,16 | 0,14
CroBeit |6 1003] 0,06 |0.09]0.14]032 025 | 019 | 0.16 |0.13
BOIIOK
. 5 (001 001 0,03 |008|022] 0,75 | 0,78 | 0.81 | 0,80
Crexno-
BOLIOK 10 (001 0,01 {004 0,11 (028 0,78 | 0,80 [ 0,85 | 0,83
20 (001 0,02 (0,05 [0,12]036] 081 | 0.85 | 0.90 | 0,87
UeRo- 50 (0,23] 043 | 0,68]0,76]0,82| 0,90 | 0,90 | 0,60 | 0,45
MaacT

CHMKeHMe IIIYyMa ¢ MOMOIILIO 3BYKOU30JHUPVIOIIEH KAOMHBI HA padoyeM MecTe

[TpuntunuanbHO pacueT 3PGEKTUBHOCTH 3BYKOM3OJIUPYIONIEH KaOMHBI HE OTJINYAETCS OT

pacuera >(Q¢EKTUBHOCTH 3BYKOM3OJUPYIOUIETO KOXXKyXa. Pa3HMIIa COCTOMT JHMIIL B TOM, 4YTO
KaOHMHBI, KaK MPaBHJIO, UMEIOT HE TIyXHe CTEHKH, a 000pyIyIOTCS JTOTOJIHUTEIEHO CMOTPOBBIMU
OokHamMu U aBepsAMU. OueBUIHO, YTO 3BYKOM3OJSIIMS OKOH W JBEpU OydeT OTIMYaThCs OT
3BYKOM3OJISILIMM OCHOBHOM KOHCTpYKUMH. [loaTOMy mpu pacderax KaOuH 3TOT (pakT HEOOXOIUMO
IpPUHUMATh BO BHHMMaHHUE. EcIM OCHOBHBIE D3J€MEHTHl KaOMHBI (CTE€HBI, MOTOJIOK) HMEIOT
3BYKOM3OJSIINIO Rpyax M 00IIast IUIoIiagb 3TUX DIIEMEHTOB S max , @ APYTHE DJIEMEHThl MMEIOT
3BYKOM3OJIIMIO Rpmin ¥ miomans S min TO 00LIas 3BYKOM3OJALMS KaOWHBI ONpENeNseTcs 0

dbopmyre:
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[IpakTrKa MOKa3bIBaET, YTO OOECHEYUTh TPEOYEMYIO BEIIMYMHY CHW)KCHHUS IIyMa 3a CUeT
3BYKOU3O0JAUA OCHOBHBIX JJICMCHTOB Ka6I/IHBI HEC npeaAcCTaBJIACT TPYAHOCTH. O[[HaKO
3G (GEKTUBHOCTh 3BYKOHM3OJSIMH PE3KO CHIDKACTCS C BKIIOYCHHEM B KOHCTPYKIUIO KaOWHBI
CMOTPOBBIX OKOH. HO3TOMy pacucT 3BYKOHU3OJIIIUKU CMOTPOBBIX OKOH IIPOBOAUTCA OTACIILHO.

Ecnmu octekieHne B OKOHHOM IMPOEME OJMHAPHOE, TO PacdéT ClIeAYyeT MPOBOIAMTH KaK JIJIs
TOHKOM OTpakIarolieil KOHCTPYKIIHH, T.€. 110 Gopmyre (4).

Ecnmu ocrekieHne MBOWHOE, ¢ BO3MYIIHBIM MPOMEKYTKOM MEXKIy CTEKJIaMH, paBHbIM d,
pacyeTr 3BYKOM3OJISIMH TPOBOIUTCS CIETYIOUIM 00pa3oM:

OrnpenenaroTcsi TpaHUYHbIC YaCTOTHI:

rge m; ¥ m; — Macca €IMHUIBI IUIOIIAJX COOTBETCTBEHHO IIEPBOM M BTOPOM OJHOCTEHHOM
2.
KOHCTPYKIIMH, KI/M” ; d — pacCTOSIHUE MEXKY CTEKJIAMH, M.
Ornpeensercst 3ByKOU30JISIHUS BYXCTEKOIBHOW KOHCTPYKIIUH:
(d)
Jlnst yactor ~ ™ 1o popmye:

R = 2{]|g(m"’f”“' + 1[}“5”“).
fmsfV<f,

* o dbopmyre:

i R[fmz]_ﬁ[fm)
R =R(f,
(o) e f,—lgf,

J1s yacToT

(lgf"=1g fiy)-

<,

st vactoT o ¢hopmyie
R'=0,9(R - R,).

rae Ry u Ry — 3ByKOM30JISIIME IEPBOTO U BTOPOTO CTEKIIA, PACCYUTHIBAIOTCS IO hopmyiie (4).

Onucanue J1a00PATOPHON YCTAHOBKH, NOPAJAOK BbINOJHEHUS H3MepPeHUil

B cooTBercTBMM C MEpPBBIM 3TAalOM BBINOJHEHUS J1abopaTOpHOW pabOThl HEOOXOAMMO
WU3MEPUTh YPOBHHU 3BYKOBOI'O JAABJICHUS, M3JIy4aeMble BEHTWISITOPOM, 10 U TIOCJIE YCTaHOBKHU
3BYKOM30JIMPYIOIIETO KOXKyXa Ha BEHTHIIATOP.

[TpunnunuanpHas cxeMa JJabopaTopHON YCTAaHOBKHM IOKa3aHa Ha pHc. 2.

B kadecTBe HCTOYHHMKA IIIyMa UCIIONIb3YyeTCs BEeHTUIATOp Trma BII-10, koTopblil ycTaHOBIIEH
B 3BYKOM3OJIMPYIOUIEM KOXYyX€, M3TOTOBJICHHOM U3 JUCTOBOH (anepsl Tommmuoi 10 mm, a
BHYTPEHHSIS1 TOBEPXHOCTh KOXKyXa 00JMIIOBaHa MEHOIUIaCTOM TOJIIIUHON 50 MM.
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Puc. 2. Cxema yemanoexu:
M = muxpochon; IT = npedvcurumens; LI — uiymomep,
B — genmunamop; 3K — 3gykouzonupyiowuti Koxeyx,
1 — hanepuwpiii swyur,; 2 — 3gyxono2iomumens-neHoniacm

Bnauane u3mepsroTcsi ypoBHH 3BYKOBOTO JaBJICHHUS BHYTPH KOXKyXa B OKTaBHBIX IMOJIOCAX
gactoT ot 31,5 no 8000 I'm (momoskenne mukpodona I), a 3aTemM BHE KOXKyXa B T€X K€ OKTAaBHBIX
nonocax (mosnoxkenue mukpodona II). [To pazHocTu ypoBHEl, H3MEPEHHBIX BHYTPU M BHE KOXKYyXa,
ompenensercss >PPEKTHBHOCTh OCIAOIEHHS IIyMa BEHTHJSATOPA 3a CYET 3BYKOM3OJUPYIOIIUX
CBOMCTB KOXKYyXa.

Jis  u3MepeHus YpOBHEH 3BYKOBOTO [IABJICHHSI HCIIOJIB3YeTCS aKyCTHYSCKUH TPakKT,
cocTosmumii U3 MukpodoHa, mpexycunutens u mymomepa BIIIB-003.

Cxema pacnoJioKeHHs Py4eK YIpaBJICHUS Ha ITyMOMEpe MoKa3aHa Ha puc. 3.

[Tops0K BBIMOTHEHUS U3MEPEHUI:

1. Tloakmounth MUKpOQOH 1 K MpeaycUsuTeNto 2, a 3aTeM ¢ TOMOIIbI0 Kabens 3 k THe3ay 4
rymomepa.

2. BKJIIOYHTH TIIyMOMEp B CE€Th C MOMOIIBIO BUJIIKH, a 3aT€M MOBOPOTOM pYYkH 5 «Xon
paboThl» MPOTHUB YAaCOBOM CTPEIKH 10 TOYKH MPOTHB HHAEKca «S». O HaauMuuud NHUTAaHUSA B
IIyMOMEpPEe CUTHAIM3UPYET CBEYSHHE OJTHOTO U3 CBETOINOJIOB 6.

M’*‘ 0000000000
0 s 10 o o1
P *g 4
4 A AT e Ny
@ 1
7_la ®
1 Ky

Pue. 3. Pacnonoxcenue pyuex
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3. YCTaHOBUTBH Jpyrue NepeKsIoyaTesy IyMoMepa B CIEAYIOLINE OJ0KEHHS:

«lenurens I» — pyuxa 7 Ha 80 nb;

«lemutens I» — pyuka 8 na 40 nb;

«DPuUIbTPHI» — pydka 9 Ha WINHY.

4. YcraHoBUTh MHUKPO(OH BHYTPU 3BYKOM3OJIMpYIOIIEro Koxyxa. Ilocie 2-MHHYTHOro
porpeBa IryMoMep roToB K pabore.

5. IlomyunTs paspelmieHue y MpenojaBaTelld Ha BKIIOYEHHE HCTOYHUKA NIyMa, 4TO
OCYILIECTBIISIETCS HAKaTUEM KHONKHU «BKi» Ha 3JeKTpoLuTe.

6. Eciu nocne BKIIIOYEHHUS NCTOYHHMKA IIyMa OKa)ETCsl, YTO CTPEJIKa IIyMOMEPAa HAXOAUTCS
B KpaifHUX MoJIokeHUsX mkanbl 10 mHauKaTopa, To nepekiovarenssMu /7 U 8 BBIBECTH CTPENKY Ha
CEpeIUHYy LIKaJbI.

7. Pyukoit mepekitouatens Il ycraHOBUTH yacTOTy InepBoi okTaBHOM mosiocel 31,5 I'm;
Ha)XaThb KHONKY BKJIIO4YeHHsA ¢GuibTpoB 12. Illymomep roTroB K HM3MEPEHHIO YPOBHS 3BYKOBOIO
nasiienust Ha yactoTe 31,5 I'n.

8. Jlis ompeneneHus pe3ysbTara HEOOXOIUMO CIIOXKHUThH Moka3zaHus mkaael dB M101
NPOTHB CBETAIETOCS CBETOAMOJA C IMMOKa3aHHUEM CTPEJIKH MHAuWKatopa mo mkaine 10 (HmxHss).
Ecin okaxeTcsi, 4To CTpeIKa OTKIOHUIIACh B KpaliHee MOJIOKEHHE LIKAJIbl, TO BBIBECTH CTPEIKY Ha
o0acTh B3ATHS OTYeTa 17 C MOMOIIBIO PYUYKH HEPEKIIoUaTelis §; €Clid 3TOTro OyIeT Hel0CTaTOYHO,
TO PYUYKOH 7.

9. Ilepexmtouarenem 11 yctaHOoBUTH yacTOTy 63 I'll ¥ BBINOJIHUTH ONEpalvy, Kak B 1. 7,8 u
Tak gajiee Ha Bcex yactorax 1o 8000 I'g

10. OcCTOpo’XHO BBIHYTH MHKPO(QOH U3 KOXKyXa M YCTAaHOBM U, €ro Ha IITaTHBE.
CoOTBeTCTBYIOIIMMHU pPYyYKaMH, Kak 3TO J€JIaloCh, paHee, MOATOTOBUTH LIyMOMEp K paboTe ¢
okTaBHOM yacTtoTel 31,5 I'1y ¥ mpoBecTH 3aMephl ypOBHEHN 3BYKOBOT'O JaBJICHUS BHE KOXKYyXa.

11. I3mepeHHbIe ypOBHU 3BYKOBOTO JaBlIeHUs 3aHOCSTCs B Tabu. 5 (ctpoku I u II).

12.  Ompenensiercst  (daktrueckas dPQPEKTUBHOCTH  OCIAOICHUS I[IyMa KOXKYXOM

AL =L, —L
’P ok ek (cTpoka III).
13. Jlns onpexneneHust pacueTHO 3(p(HEKTUBHOCTH 3BYKOU3OIISIIHH P MCTIONB3YIOTCS
JIBe YACTOTHBIC XapPAaKTEPHCTHKU: TEepBasi, OMUCHIBAIOIIAs CIIEKTp IIyMa BEHTWIATOpa 0e3 KoxXyxa
{ L!’aﬁ: } { L,u el }

, BTOpast — CIIEKTP IIyMa BEHTHJIATOPA C KOXKYXOM
14. YacTroTHblE XapaKTEPUCTUKH IIyMa BEHTUJISATOpPA CTPOSTCS CIEIYIOIIMM O0pa3oM:
CTPOSITCS OCH B NPSIMOYTOJILHOW CHCTEME KOOPAUHAT, HO OCHU a0CIMCC OTKIIAJbIBAIOTCS YaCTOTHI
OKTaBHBIX IOJIOC Y€pe3 paBHbIC MPOMEXYTKU (3 KJIETKH), a IO OCU OPAMHAT — YPOBHU 3BYKOBOIO
JIaBJICHUs], OTIPEEIIIEMbIE PACUETHOM YaCTOTOM XapaKTEPUCTUKH.
Omnpenensatorcst 4acToThl fa 1 fg!
L fy = 1,

Jim—5 1 Y

rae 6 = 10 MM — TonIMHA CTeHKH KOXkyxa; h = 50 MM — ToNIIMHA MMEeHOTIACTA.
Jlanaple HaHOCATCS Ha ocu abcomcc. Ha dacrorax fa m fg BoccTaHaBmmBaroTCS
MEPIEeHIUKYISAPBI, HA KOTOPBIX OTKIAABIBAIOTCA 3HaueHus opauHat R, m Rp ompenensembie mo

dbopmynam.

125[} ][}UU{][}

RS" =201gf_ . nb (toukaA);

R'E.I'B:

B
rie fmax = 8000 I'y — MmakcumanbpHast yacToTa B HOpMHUpyeMoM criekTpe; n = 4800 06/MuH — yucio
000pOTOB KPbUIbYATKN BEHTUIISITOPA.

Toukn A u B coegunsitorcst npsiMoit nuHuen. M3 1. A mpoBoauTcs npsiMasi B CTOPOHY
HU3KHX YacTOT ¢ HakJIoHOM § nb/okTaBy; aHalormyHo W; T. B mpo- BoauTcs mpsMas JUHUS B
CTOPOHY BBICOKMX YaCTOT BHU3 C HAaKJIOHOM 8§ 1b/OKTaBy.

[Tony4yeHHast TOMaHasi JTUHUA SBJIAETCS YACTOTHOW XapaKTEPUCTHKOM IIymMa BEHTHIATOpA

=20lgn, b (touka B),
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(L,..). .
0e3 Koxyxa P& " 3pauenns ypoBHeH 3BYKOBOrO MNaBJI€HUS U8 BCEX OKTABHBIX 4YacTOT

OTIPEICIISIOTCS MPOSKTUPOBAHUEM Ha TIONYUYEHHYIO YaCTOTHYIO XapaKTePUCTUKY U Ha OCh OpJIMHAT,
3aHOCATCS B TabJ. 5 (cTpoka V).
AHAJOTUYHO CTPOUTCS YACTOTHAS XapaKTEPUCTUKA IIIyMa BEHTUISATOPA C KOXKYXOM.
Onpexensiercs 4acTora:
_Js
J.= R

KOTOpasa HAHOCUTCA Ha OCH a6CHI/ICC. Ha gacrote fc CTPOUTCA OpAUHATA Rc:

R =20 Ig@ — 2, nb (Touka O),
2
a Ha yactote fy opauHara Ry u Rp .

Touku A u C coeuHsI0TCS TPSAMOM JTuHUEH. 13 T. A B CTOPOHY HU3KMX YaCTOT MPOBOJUTCS
npsiMasi JIMHUS BHU3 C HAaKJIOHOM 4 1b/okTaBy, a u3 T. C mpsiMasi JIMHUS B CTOPOHY BBICOKHX YacTOT
BHU3 C HAaKJIOHOM 8 1b/OKTaBy.

[Tonyyennast TUHUS ABJISIETCSI YACTOTHOM XapaKTEPUCTUKOMW IIyMa BEHTHIISITOPA C KOKYXOM

(Lp ot }. 3HavYeHUs YpPOBHEH 3BYKOBOTO JABJICHUS JUIS BCEX OKTABHBIX YaCTOT OIPEICIISIOTCS
NPOCKTHUPOBAHUEM Ha TIOJYYCHHYIO YaCTOTHYKO XapaKTEPUCTUKY M Ha OCh OpJIWHAT, 3aHOCSTCS B
Tabn. 5 (crpoka VI).

PacuetHast 3)peKTUBHOCTh 3BYKOM3OJISIIIMU KOXKYXa OMPEICIIACTCS ISl KOKIOH OKTaBHOM
4acTOTHI 110 popmysie:

i i i .
ﬂ"'[‘ ac LPH."H - L.l"i.‘."h:'-‘ ;l'b'

p

Hlymomep—ananuzatop crnektpa, BuOpomerp mnopratuBHblii OKTABA- 110A (BHemHui
BUJ U 00O3HAUEHUE KHOMOK Ha puc. 4) mpeqHazHadyeH JUIsi U3MEPEHUs CPEIHEKBaJApPaTHYHBIX,
HKBUBAJIEHTHBIX U IHUKOBBIX YpPOBHEH 3BYKa, KOPPEKTUPOBAaHHBIX YpPOBHEW BHUOPOYCKOpEHHs, a
TaK)K€ OKTaBHBIX M TPETbOKTABHBIX YPOBHEH 3BYKOBOTO JABJIEHUS U BHOPOYCKOPEHUS C LEIbIO
OLIEHKU BJIMSIHUS 3BYKa, MH(pa- ¥ yabTpa3ByKa M BUOpallMU Ha YelOBEKa Ha MPOM3BOJCTBE U B
JKUIIBIX M OOIIECTBEHHBIX 3/IaHUSX, ONpPEAENEHUS] aKyCTHUYECKMX XapaKTEepUCTUK MEXaHU3MOB U
MaIlIMH, a TAKXXE JUIsl HAy4YHbBIX UCCIIEI0BaHUI.

B pexxumMe nzmepeHus 3Byka nopsaoK padoThl IpHUOOpa CIeIyIOIIHA:

1. IToaroroBka npudopa k padore. HakpyTuTh MUKpO(MOHHBINH KalCro/b Ha IPEAYCHIUTENb
KMM400. Berasuts npeaycunureas KMM400 Bo BxoaHoi# pazsem npuoopa OKTABA-110A. 19

2. Bkuouenue mpubopa. BxiaroueHue mpubopa ocymiecTBISeTCs yIAep’KaHHEM KIIaBHUILU
BKJI/BBIKIJI B Teuenne npumepHo 1 c.

3.Hacrpoiika npubopa:

3.1. ITocne BritoueHus: nmpubopa BeiOepuTe B MeHI0 «Bpi0op mpubdopa» onuuio «3BYK» u
Haxmure MEHIO niia nepexona B meHto «Hactpolikay.

3.2. Ybenutechb, uTO B 6-i1 ONUUU YCTAaHOBJIEHO IMPABMWJIbHOE HAIMpPsDKEHHUE MOJSpU3ALAN
mukpodona. g kancroneit BMK-205, BMK-201, 4165, MK221 nanpspkeHHe MONSpU3ALNAN
nopkHOo ObITh paBHo 200 B (ITon.BKJI). ns kancronss MP201 nanpspbkenue monspusaruu 0B
(ITon. BBIKJY). INpexycunurens P110 npennazHaueH Toiabko A paboTel ¢ kanctosem MP201 (nim
JIpYT'UM ¢ HanpsbkeHueM nomnspusamnuu 0 B).

3.3. Ecnu BBl XkenaeTe 0THOBPEMEHHO ¢ KOPPEKTUPOBAaHHBIMU YPOBHSI- MM 3BYKa BUJIETh Ha
9KpaHe CIEKTPbl YPOBHEH 3BYKOBOT'O JABJIEHUS B OKTaBHBIX U 1/3-OKTaBHBIX MOJIOCAX YAacTOT, TO
ycranoBute B 4-11 onuun 3HaueHne CIIEKTP JIA. B npotusHom ciayqae: CITEKTP HET.

3.4. Jlna co3gaHusl NPHUMEYaHUs, KOTOPOE COXPAHAETCS B MAaMSITH BMECTE C MU3MEPEHUEM,
BRITETHTE HepBylo ommuio MeHio «HACTPOMKA» u mepeiinuTe B PeXHMM pelaKTHPOBAHHS
KknaBuien «J[Ax».
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Br1oTHTH
BBIKTIOUHTE
NHTAHHE
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JAMHCAME JaHHBIX

Bx01 B M¢HIO
HACTPOCK. OTKAT
HA [IAar Ha3a;g ___

CoXpaHHTB
JaHHBE

Craprt/cron

ITpuHATS

Copoc m3MepeHnii
H3MCHCHHA

Vipasierne
nepeMemenneM
NOMEHIOH
HHINKATOPY

Puc. 4. Brewnuit 6uo u onucarue xrasuw wymomepa OKTABA-1104

4. KanmubpoBka. B ciydasx, mpeayCMOTPEHHBIX METOJMKaMM H3MEpeHHH, HeoOXOoAMMO
MIPOBECTH KATHOPOBKY IITyMOMeEpa.

4.1. BHemHaAs kanuOpoBKa.

4.1.1. B oknae «KannbpoBkay» BBHIBOJAUTCS TaKKe JEHCTBYIOIEE B JAHHBIM MOMEHT 3HaYEHUE
KaIMOpOBOYHOW TMOMpaBKu. B pexkume BHEIIHEH KaJIMOPOBKM MOJb30BATENb HE MOXKET
OTpPEAAKTUPOBATh 3TO 3HAYEHHE HEIMOCPEACTBEHHO Ha KpaHe, TaK KaK OHO OyJeT BBIUUCIATHCS
aBTOMATUYECKHU B PE3yJIbTaTe ONMCAHHOW Aajiee MPOLEAYPHI.

4.1.2. Tenepp Hy’)XKHO BBECTH YPOBEHb KaJIHMOpPOBOYHOrO curHaia B Ab (TOYHOE 3HaueHUE
3TOrO YPOBHA JIOJDKHO OBITh MPHUBEJCHO B TEXHUUECKOW JOKYMEHTALMU Balllero KaJIuOpOBOYHOIO
YCTPOMCTBA).

4.1.3. Ecnum BBl yBepeHbl B IPaBUJIBHOCTH BBIOPAHHBIX B JAHHOM OKHE HACTPOEK
KaJTMOpPOBKH, BKIIIOUMTE KaTMOPOBOYHBIN CUTHAJ, BhIAENNUTE KiaBumamu no3unuo «3AITYCK» u
Ha)XKMUTE KJIaBuOy «/IA».

4.2. BHyTpeHHss KanuOpoBka. BHyTpeHHss kanuOpoBKa NpUMEHSETCs Ui BOCCTaHOBJICHUS
KaJMOpOBOYHOW TMoONMpaBKu (Hampumep, mocie cbos mporpamMmHoro obecnedenus). [nga ee
MPOBEJCHUS HEOOXOAUMO 3HATh IMOMPABKY, MOJYYEHHYIO MpEABAPUTENIHHO B MPOIECCe BHEIIHEH
KaIMOpPOBKU IIyMOMEpa C JAaHHBIM MHUKpOQoHOM. YUTOOBI mepelTh K BHYTpPEHHEH KaluOpoBKe
Heoboxomumo B MeHI «Hactporika» Beigenuts om0 «KAJIMBPOBKAy», a 3arem Haxarth
kinaBumy «/1A». B mosBuBIIEeMCS OKHE HACTPOMKH KaJIMOPOBKM HY)KHO YCTaHOBHTH 3HAUEHUE
«BHYTPEHHS» Bo Bropoil ctpoke. B mone «Kamubp. [lompaBka» HaxoaWTcs BETUYMHA,
COOTBETCTBYIOIIAs MpebIyIel kaauOpoBke (1u 3HaueHue «11o ymomadanuio»: 00,00 nb).

5. 3amyck W ocTaHOBKa m3MepeHuil. M3menenne nuama3ona mamepenuit. [locie BeIxoma u3
meHto «Hacrtpoiika» B ocHoBHOe cocrostHue (knaBuia «MEHIO») Ha skpaHe mosBisieTcss OKHO,
COOTBETCTBYIOIIEE BHIOPAHHOMY THITY MPEJCTABJICHUS JAaHHBIX. 3ayCK MU3MEpPEHUsl MPOU3BOIUTCS
knapumeit CTAPT/CTOIL. O ToM, 4TO M3MEpeHUs MPOU3BOMAATCS, IMOJb30BATENb BHUIUT II0
W3MEHEHUIO JUIMTENBHOCTH W3MEPEHHMI B HWXKHEH cTpoke. I[loBTOpHOE HakaTue KIIaBHILIA
CTAPT/CTOII ocranaBiMBaeT MpOIECC H3MEpPEeHUU Oe3 cOpoca MaHHBIX M JTUTEIHHOCTH
u3mepenus. Knasuma CBPOC npowusBogut oOmiee oOHyneHHE OJ0Ka OETEKTOPOB, MHIUKAIUU
JIAHHBIX ¥ JUTUTEIBHOCTH M3MepeHuil. OHa MOXeT ObITh HaXkaTa kak B coctosinun CTAPT, Tak u B
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cocrostnuu CTOIL

6. Boikmouenue mnpubopa. UTOOBI BKIIOYUTH HOBBIM PEXUM HU3MEpeHUil (Hampumep,
nepeiitn u3 pexuma «3BYK» B «MH®PA3BYK»y), yoeautech, 4TO M3MEPEHHS] OCTAHOBJICHBI,
Haxkxmute Kiasuiry BBIKJI u yaepkusaiite okoso 1 ¢. YToOBI BBIKIIOYHTH NPHUOOPHL, IEPEUIUTE B
MeHto «BbIBOP ITPUBOPA» u naxxmute knaBuiny BbIKJT eme pas.

AHaJIU3 Pe3yJIbTATOB, COJEP:KAHUE 0TYETA 110 padoTe

N3 comocraBienus ctpok | u IV Tabm. 5 nemaercst BBIBOJ O HpEBbIMICHHE (DAKTUYECKUX
YPOBHEH 3BYKOBOTO JIaBJICHUsI JOMYCTUMBIX. M3 comocraBnenus ctpok Il m IV Tabm. 5 nemaercs
BBIBOZ 00 3(PPEeKTUBHOCTH OCIIAbJIEHHsS IIyMa KOXKYXOM, JIOCTaTOYHA OHAa WJIM HepocTtaroyHa. M3
conoctaBiienusi crpok Il wm VII genmaercs BBIBOA O CXOAMMOCTH pac- YETHBIX H
AKCIIEPUMEHTANIbHBIX PE3yIbTaTOB.

Otuer no paboTe TOIKEH COAEePKATh

1. Lens paboThI.

2. Kpatkoe omnucanue yCTaHOBKH U UCIIOJIb3YEMBIX TPUOOPOB.

3. Pesynbrarsl 3aMepoB, 0bopMIIEHHBIE B BUJE TalL. S.

Tadauuya 5

Y poBHH 3BYKOBOIO AaBneHus, 1b,

[TapameTprl B OKTABHEIX Nonocax 4actot, ['n
31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
I | Lg,™. nb
| L™ ab
[l | ALy, B
IV | L, ab
V | Lpgy. 2B
VI | Lp. ab
VIL | AL, 1b

4. BrIBOAEIL.
OcHoBHas1 JIUTEpaTypa:

1. EropoB B.A., 3enbkoB C.A., IlnexanoB I .H. be3omacHOCTh XHU3HEACATEIHHOCTHU:
nabopaTopHbIi mpakTukyM. — bpatck : M3a-Bo bpl'Y, 2016. — 98 c.

JlomoJIHUTeIbHAS JIUTepaTypa:

4, be3onacHocTh xu3HeneaTenbHOCTH: Y4eOHUK s By30B/ benos C.B. u op.- M.:
Bricmr.mkoma, 2007. — 616c¢.

KoHTpOJIbHBIE BOIPOCHI
1. B xakux eIMHULIAX U3MepsAETCs Mym?
2. HazoBure mpuOopsl st U3MEPEHUs IIyma.
3. KakoBo Bo3elicTBHE 1ITyMa HAa OPraHU3M YEJIOBEKa
4. Yto Takoe HOpMHPOBAHUE LITyMa.
5. Yro Takoe ab, ¢ kakoi 11eJbI0 OH BBEACH?
b. Uto Takoe 3Bykouzonsuus? OT 4ero 3aBUCUT?
7. Yto Takoe 3BykomnoruoueHue? OT 4ero 3aBUCHUT?
8. Kax onpenensiercst 3 (HEeKTUBHOCTH OCIA0IEHUS IITyMa 3BYKOU30IUPYIOIIETO KOXKyXa?
9. Kak paccuuTbIBaeTCs 3BYKOM30JISALIMS KOXKyXa?
10. Kak paccunTbIBaeTCs 3BYKOU3OIAINS KAOWHBI?
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JlaGopaTopHasi padora Neo?2.
NCCIIEJOBAHUE 3AIIBIJIEHHOCTH B ITPOU3BOJICTBEHHBLIX ITOMEIIEHUAX

[lesb padoThI

1. M3y4nTh OCHOBHBIC XapaKTEPUCTUKU IPOU3BOACTBEHHBIX NbUICH M HOPMHUPOBaHUE
3aIbUIEHHOCTH BO3yXa.

2. O3HAKOMHTBCS C MIPUHIIUIIOM JCHCTBUS JTaOOPATOPHON YCTAHOBKH M OCBOUTH METOJUKY
WU3MEPEHUI KOHIICHTPAIMH MTBUTA BECOBBIM METOIOM.

3. Ilpow3BecTH CaHUTAPHO-THTUCHUYECKYIO OIICHKY 3allbUIEHHOCTH IPOU3BOIACTBEHHBIX
nomemienuit mo ['OCT 12.1.005 «Bozmyx pabodeit 30mHbI. OOmME CaHUTAPHO-TUTUECHHUYCCKHE
TpeOOBAHU».

Coaep:xanue padoThbl

[ToAroToBUTH JIAOOPATOPHYIO YCTAHOBKY M MPHOOPHI K MPOBEICHUIO U3MEPECHHI (3aChINaTh
IbUTH B KAMEPY YCTAHOBKH; YCTAHOBUTH YUCTBIN (PHIIBTP; OTPETYIMPOBATH aHATUTHYECKHE BECHI).
[TpoBecTu 3amMepshl: B3BECUTh (DMIIBTPBI 10 M TIOCIIE MPOKAYKH BO3/1yXa; 3aMEPHUTh PacXoJ BO3/IyXa,
TeMIeparypy M Oapomerpudeckoe namieHue. [IpoBecTH aHanmW3 MOJMYyYEHHBIX PE3yJIbTaTOB W
0o(pOpPMUTH UX B BUJE OTYETA

XapakTepucTHKA NPOU3BOACTBEHHBIX NbLICH

[Ibuis siBRSIETCS OAHOW W3 PAa3HOBUAHOCTEM a’pPOJUCIIEPCHBIX CHUCTEM (a’po3oJiei) C
B3BELICHHBIMM B BO3JyX€ TBEPABIMM YacCTHIIAMU JUCIIEPCHOTO mpoucxoxaeHus. Ilbum, kak
NPaBUJIO, MPEJCTABISIOT COOOM MONUANCIEPCHBIE CHUCTEMBI, COCTOSIIME W3 MHOXKECTBA YaCTHUI]
pasnnyHbIX pa3MmepoB. llog AMCHEPCHOCTBIO IMOHMMAETCS paclpeieieHue Macchl MbLUIM 10
pasmepam uactui. [IbUTh 1O MPOMCXOXKICHUIO TIOAPA3ACISAIOT HAa TPU OCHOBHBIX TPYIIIBL:
OpraHUYeCcKyIo (ApeBecHas, YroyibHasi, TopQsHas); HEOPraHMYECKYI0 — METANINUECKYIO (CTajbHas,
Me/Hasl, YyT'yHHas)) U MHUHEpalbHYIO (IlecuaHas, W3BECTKOBas, IEMEHTHAs); CMEIIAHHYIO (IIbLIb,
noigy4yaemasi oT 3arouku). Ilo xapakrepy BO31EHCTBHS Ha OpraHU3M YeJIOBEKa MPOMBIIIICHHbIE
BT MOTYT OBITH pa3lieNeHbl Ha JBE TPYMIBI: TOKCHYHBIC THUIM M pazjapaxkaronme msumm. K
HEepPBOIl IpyIe OTHOCATCS MBLIHM, COAEp)KAIINe SI0OBUTHIE BELlecTBA (PTYTh, MBIIIbSK, CBUHEI U
T.1.). Takue mbUTH, pacTBOPSSCH B OMOJIOTHUECKUX Cpeax, MOCTYIMA0T B KPOBb U JIEHCTBYIOT Kak
BBEJICHHBI B OpPraHM3M [, BBI3bIBas OCTpblEé M XPOHUUYECKHE OTpaBIeHUA. BpeaHoCTh Takux
IbUICH MaJio 3aBHCHT OT pa3MepoB YacTHil. K pazipakarommyM IbUISIM OTHOCSTCS MUHEpaIbHAs
(yronmpHasi, KBapleBas, HaXJadHas M Jp.), MeTaJulMueckas (4yryHHas, CTajbHas, IUHKOBAasA) W
npeBecHas mblTh. Hanbosee 9acTo mox TepMUHOM «ITBITY» TOHUMAFOT MBLTH, BBI3BIBAIOIIYIO TOJIBKO
00JI€3HM JIETKUX — THEBMOKOHHUO3bI, IPOJAOJDKUTEIbHAS paboTa B YCIOBUAX 3albIIIEHHOTO BO3/1yXa
MOXKET TPUBECTH K XPOHHMUYECKMM MHEBMOKOHHMO3aM. [loTeHIManbHas OMacHOCTh, Ppa3BUTHE
THEBMOKOHHO30B BbI3BaHa OCEJaHHEM YacTHUI[ B JETKHUX, KOTOPOE 3aBUCUT OT (PU3HYECKUX CBOWUCTB
IBIICBBIX YACTHII, OTPEACISIOIIAM W3 KOTOPBIX SIBISIETCS JMCIIEPCHBI COCTaB MbUTH. bolesHw,
00yCJIOBJICHHbIE TAaKUMHU NBUISIMH, UMEIOT CIelHaiabHble Ha3BaHMA. CHIMKO3 BO3HUKAET IpH
BIBIXaHUM MBUINY», COJEpKalllell CBOOOAHYIO OKHCh KpeMHHUS (KpemMHe3eM), acOecTo3 — mpu
BJIIXaHUHU acOECTOBOM MBUIH, aTFOMUHO3 — MPH BJIBIXaHUH ATIOMUHUEBON TBUIH.

HopmupoBaHue 3anblJICHHOCTH BO31YXA

3anbUICHHOCTh BO3AYIIHOM Cpebl, UCXOJs M3 CAHUTAPHO-TUTMEHWYECKUX TpeOOBaHU,
HopmupytoT corinacio I'OCT 12.1.005-88 CCBT «Bo3ayx paboueid 30HBI M B HPUTOYHOM
BO3/Iyxe». Paboueil 30HOW CYMTAETCS MPOCTPAHCTBO BBICOTOM 70 2 M HAJ YpPOBHEM IOJia, Ha
KOTOPOM HAaxOJSATCS MECTa MOCTOSIHHOTO M BPEMEHHOTro mpeObiBaHUS paboTaromux. Mecro, rie
paboTaIMMi TPYAUTCS HEMPEPHIBHO WM HaxomutTcs 6omnee 50 % pabodero BpeMeHH, CUUTACTCS
MOCTOSIHHBIM paboyrM MecToM. OCHOBHBIMHM KPUTEPHSIMH KadeCcTBA BO3JlyXa SIBJISETCS MPEIEIbHO
nonyctumble kKoHueHTparuu (ITJIK) BpenHbix BemecTB mMr/m3 , yTBep)KIAeHHbIE MHHHCTEPCTBOM
3npaBooxpaneHust PO. I1/IK — 3To KOHIIeHTpauus MbUTH B BO3AyXe pabodell 30HbI, KOTOpas Mpu
eXEeTHEBHOM paboTe (KpoMe BBIXOIHBIX JHEH) B TEUEHUE BCETO paboOvero craxa HE MOXKET BbI3BATh
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3a00J1€BaHN MM OTKJIOHEHUI B COCTOSIHUS 3/10pOBbs UENIOBEKA, KaK B Mpolecce paboThl, Tak U B
otnanéHuble cpoku ku3HU. [1/IK mpuiell ycraHaBIuMBaeTCsl B 3aBUCMMOCTH OT COJEP)KaHUs B HHUX
BpenHbIX BemiecTB. ConepkaHue BBUIM B BO3JyXe paboueil 30HBI HE JOJDKHO IPEBBIIIAThH
ycranosnennslie [1/IK. B tabn. 6 nmpusenens! [1JIK HekoTOpHIX BemiecTs.

Tabnuya 6
[TpenenpbHO AOMYCTUMBIE KOHIICHTPAIMH MPOU3BOJICTBEHHBIX MBLICH
HaumenoBanue meLin [TpenenbpHO JIOITYCTUMAs
KOHIICHTpalus, Mr/m°
1 2
ITeutb, comepkamas 6Gonee 70 % SiO2; cBoObogHON B ee 1
KPUCTAUTUIECKON Mon(pUKaIuK (KBapll, KPHUCTAIIIHKH )
[Tbuth rpanuTa 2
[Tbutb, copepxaiias SiO, ot 10 10 70 % 2
ITeutb, coneprkamas SiO, menee 10 % 6
[Teu16, HE comeprkammas SiO; 10
I[Tbu1b acGecToBast 2
ITbLIb CTEKISTHHOIO BOJIOKHA 3
CBUHIIOBAs NbUIb 0,01
[Teu1b IEeMeHTa, OapuTa, anaTUTa, HICKYCCTBEHHBIX a0pa3uBOB 5
ITeis comronnl 4
[Tbuth OSpUILIHS U €T0 COSAMHEHUS 0,001
[Tbute yrosbHast (10 10 % SiOy) 4
[Tbutk yronpHast (6e3 Si0O,) 10
[Te1b  JBHSHAS, XJIOMYAaTOOYMaXkHas, MYy4YHas, 3€pHOBas, 6
npeBecHast, mepcetsiHas (cBbime 10 % SiOs)
ITb1Ib aTIOMUHHS M €70 CILIABOB 2
AJTIOMHHHS OKHUCH 4
Kenesa oxuce 6
ITbU1b U3BECTHSAKA 6
[Teu1p pocdopura 6

Metoabl M cpeicTBa 60PbLOBI € 3aNbLIEHHOCTHIO BO3/IyXa

Cozpanne BO3AYIIHOW cpenbl B MPOU3BOJACTBEHHBIX IOMELIEHUSAX, OTBEYAIOIIEH
TpeOOBaHUSIM  HOPMATHBHBIX JIOKYMEHTOB, oOecrneuyuBaeTcs KOMILJIEKCOM  TEXHUYECKHX,
TE€XHOJIOTMYECKHUX, CAHUTAPHO-TUTMEHNYECKUX U OPTaHU3ALMOHHBIX MEPONIPUATHH.

TexHu4eckue U TEXHOJIOTMYECKUE MEPOINPUATHS HAIPABJICHBI HA YMEHBIICHUE NBUICHUS B
UCTOYHUKAX. OTO JOCTUTaeTcsi, HanpuMep, YBIAXHEHHUEM HW3MEIbYAEMBbIX MaTEpUANIOB,
repMeruzanyeil 00opynoBanus. Jloporocrosiye TEXHUUECKUE U TEXHOJIOTMUECKUE MEPOIIPUATHS B
OCHOBHOM OCYILECTBIISIFOTCS] IIPU CTPOUTENIBCTBE U PEKOHCTPYKLIUN TPOMBIIUIEHHBIX TPEATPUATHI.

CaHMTapHO-TEXHUYECKUE MEPOIIPUATHS HAIIPABJICHBI HA YMEHBIIEHUE ITOCTYIICHUS TN B
BO3AyX paboueil 30HBI 3a cyér ypajgeHus e€ cUCTeMaMu BeHTWISAIMH. OpraHu3allMOHHbIE
MEpONpPUITHST HamlpaBlieHbl Ha obOecreyeHhe COOMIOACHUS TEXHOJOTUYECKUX PEXKUMOB pPabOThI
MPOM3BOJICTBEHHOTO U CaHHU- TAPHO-TEXHUUYECKOTO 000pYyIOBAHUSI.

[Ipy HEBO3MOXHOCTH CHWXEHUS KOHUEHTpauuu mnbutn 10 ypoBHA IIJIK umcnosb3yror
UH/IMBUYyaJIbHBIE CPEACTBA 3aIUThHl Pa0OYHX.

Ha npaktuke HaunOosiee yacTo JUIsl yMEHbILEHUS 3albUIEHHOCTH BO3ayXa pabodel 30HbBI
OCYILECTBIISIIOT CaHUTAPHO-TUTHEHUUYECKUE MepornpusaTusix. s 3Toro ucmnonb3yercs Kak oOle-
oOMeHHasl, Tak U MecTHasi BeHTWsiiusl. OHa- Ko, IpUMEHEHHUE TOJIbKO 00111e-00MEHHOM BBITSKHON
BEHTWISILIMM HE pallMOHAJIBHO, T.K. HauOojee Ba)KHO HE JOMYCTUTh PACHPOCTPAHEHUE MIBUIM OT
UCTOYHUKOB B BO3ayxe paboueil 30HBL. [l orpaHuueHuss MOCTYIUIEHHMS MBUIM B BO3IYyX
IIPOM3BOJICTBEHHBIX MTOMEIIEHUH 0OJIbIIOE 3HAYEHNE NUMEET MECTHAS BBITS)KHAST BEHTHIIALIUS.

MecTHasl BLITSIZKHASI BEHTHJISILIUAS
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MecTHast BBITSDKHAs BEHTWISILIMSA OOECIeYMBAET BBICOKYI 3()()EKTHBHOCTH YJIaBIUBAHMS
BpPEIHBIX BBIICICHUN BOJIM3M MECT MX 0Opa3oBaHUs MPU OTHOCHUTEIHHO HEOOJBIIMX PACXOIax
yaanseMoro Bosayxa. E€ OCHOBHBIMU 26 3JIeMEHTaMM SIBIISIOTCS MECTHBIE OTCOCBI, BO3AYXOBOZBI
3acachIBAIOLICTO THIA, BEHTWIATOP MW BbIOpachbiBaemas Imaxta. lIpm OTcachlBAHUM CHIIBHO
3allbIJICHHOTO BO3/lyXa €ro mepeja BbIOPOCOM B aTMOC(epy OUMINAIOT B YJIABJIUBAIOIIEM almapare,
YCTAQHABJIMBAEMOM JI0 WJIM TIOCIIE BEHTHIIATOpA. MeCTHBIE OTCOCHI Pa3sHOOOpasHbl MO THIY U
KOHCTPYKLIMHU; HO JIOJDKHBI YAOBJIETBOPATH CIEAYIOLUIMM TPEOOBaHUAM: MAaKCHUMAJIbHO BO3MOXHOE
YKPBITHE BPEIHBIX BBIICICHUN OTKPBITBIX NPOEMOB C MUHUMAJIBHOM IUIOLIAABbI0 U OTBEPCTHH;
WCKJIIOYCHHE BO3MOXKHOCTH IIPOXOKIEHHUS OTCACBIBAEMBIX BPEIHOCTEM 4Yepe3 30HYy JbIXaHMS
paboTaromyx; OpraHu3anus yAajleHus BPEJHOCTEH OTCOCOM JOJDKHA COBIAJATh C HaIllpaBICHUEM
UX €CTECTBEHHOI'O JBW)KEHHUS; MECTHBIE OTCOCHI JOJDKHBI OBITh MaKCHUMAaJbHO IMPHUOIMKEHBI K
VCTOYHUKY IBUICHUS, HO B TO € BpeMs HE MELIaTh ONEPaTOpPy B BBHIINOJIHEHUE TEXHOJIOTUYECKOTO
IpolLecca, a TaKXKe He CHUKATh IPOU3BOJAUTENBHOCTD TPYIa.

MecTHbIE 0TCOCHI OBIBAIOT TPEX TUIIOB: MOJHOCTBIO 3aKPBITHIE, TOTYOTKPBITHIE U OTKPBITHIE.
HanOonee panmoHanbHBIMU SIBJISIOTCS MTOJIHBIE YKPBITUS MECT BbleNeHus BpeaHoctel. [lpumepom
MIOJIHOTO YKPBITHSI MOTYT CIIY’KUTh YKPBITUSl [IEPETPY30YHOIO IMYHKTA JIEHTOYHOIO TPaHCIOPTEpa,
6apalaHbl AJ11 OYMCTKHU JIUThS, BAJIKOBBIE U MOJIOTKOBBIE APOOHUIIKH.

K MecTHBIM OTCOCaM MOJYOTKPBITOTO THIIA OTHOCUTCSI BBITSDKHBIE MIKa(bl, KOTOPHIE
HOPUMEHSIOTCSI B OCHOBHOM JUISl YJIaBJIMBAHMs BOCXOSIIUX ITOTOKOB BPEJHOCTEH, 00pa3yroIMXCs
IIPU TEIUIOBBIX IIpOLIECcCax.

OTKpBITBIE OTCOCHI HAaXONATCA 3a IpeAei]aMd MCTOYHMKA MbUIeBbIACNEeHHA. K HuMm
OTHOCHUTCSI OOJIBILIMHCTBO OTCOCOB: 30HTHI, OTCAChIBaIOIIKE MaHe- JIU. CyIIecTBYET psiJl METOJIUK 110
OIPECIICHUIO pacxoa BO31yXa Yepe3 MECTHBIE OTCOCHI Pa3JINYHBIX TUIIOB, HO IPAKTUYECKH UL
BCEX pacxoioB Bo3ayxa L, M°/4 MOKeT OBITh OompeaenéH Ho, hopMmyIie:

L =3600 F*V.
I'me F — pacuerHas miomane OTKPBITBIX IPOEMOB, IENIEH, M; V — pacdeTHasi CKOPOCTh BO3/1yXa B
npoéme oTcoca, M/c.

PacuérHas ckopocTh B IIpoeMe 0TcOca 3aBUCUT OT MHOTUX MPUYMH, IIaBHBIMU U3 KOTOPBIX
ABIIIIOTCA: CTENEHb TOKCUYHOCTH HBIIM, XapaKTEp TEXHOJOTMYECKOIO IpoILecca, KOHCTPYKLUS
MECTHOI'O0 OTcoca. PexomMeHayemble CKOPOCTH BO3[yXa Ui KOHKPETHBIX MECTHBIX OTCOCOB U
OTIPENIeNIEHHOT0 TEXHOJOTHYECKOro 000Opy/IOBaHUS MPUBOAATCS B HOPMAaTUBHOW M CIIPaBOYHOMN
JuTeparype.

bosee moapoOHO paccMOTpUM HEKOTOpBIE, Haubosiee pacHpOCTPaHEHHbIE BUABI MECTHBIX
OTCOCOB.

BhITSIKHBIE 30HTHI

BbITsKHBIE 30HTBI CIIy)KaT i YJIaBIMBAHMWA IIOTOKOB IIbUIM, HAIPABJIICHHBIX BBEPX U
CONPOBOXKAAKOUINXCS TEIUIOBBIMU BBIJCICHUAMU. [[pUMEHATH 30HTBI MOKHO IIPU HE3HAYUTEIBHOU
MOABUKHOCTH BO3[yXa B IIOMELICHUH, TaK KaK IIOTOK BO3/yXa, HAIPABJISAEMBIA IO 30HT, MOXKET
OTKJIOHUTHCS. 30HT CJENyeT JIeNaTh C LIEHTPAJIbHBIM YIJIOM pacKpeITus He 6osee 60° U mpUeMHbBIM
OTBEPCTHEM, MTEPEKPHIBAIOIINM B IUIAHE HCTOUYHUK BPEIHBIX BbIIENEHUH (puc. 5).
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Puc. 5. Odwuti gud sslmamcHO20 30HMA

B nensix obecnieyenust ycTounBoi paboThl 30HTOB UX CHA0XKAKOT CBECAMH, OTKHIHBIMHU HJIU
NOJBEMHBIMUA KO3bIpbKaMH. 30HTHl HaJ HCTOYHUKAMU TEIUIa PEKOMEHIYETCS NPUMEHATh Ipu
YCTOMYMBBIX KOHBEKTHBHBIX ITOTOKAX, UMEIOLINX OCEBYK0 CKOPOCTh Ha ypoBHE oTBepcTus. V > 0,5
m/c. C IOMOIIBIO 30HTA YIAISIOTCS BPEIHBIC BEIIECTBA OT BEPCTAKOB MPU MEIHUIKUX padoTax, B
KY3HHULE OT TOPHOB, B JPYTUX OTAEICHUSAX PEMOHTHBIX MacTEPCKUX. Pa3HOBUIHOCTBIO BBITSDKHOTO
30HTA SBJIETCS 30HT-KO3bIPEK, KOTOPbIM YCTaHABIMBAIOT HAJl BXOJAHBIMU OTBEPCTUSMHU Pa3IMUHBIX
BUJOB Ie4el W Jpyroro MomgoOHOro oOOpYAOBaHUS AJsl OTCACBIBAHMS B MOMEHT 3arpy3kud M
BBITPY3KU aeraneil. g oOecnbuiMBaHUs IPOLECCOB pacpacoBKUM B MEIIKM MOJOTOrO KBapla,
LIEMEHTa U JAPYruX HOPOHIKOOOpa3HbIX MaTepUaIOB MPUMEHSIOT KOJIbIEBbIE 30HThI, MAKCUMAJIbHO
NpUOIMKEHHbIE K 30HE BpEIHBbIX BbieneHWil. Jlyig yMmeHblleHUs NblIeoOpa3oBaHMsl U yHOCA
MaTepuaia MEIOK MPUKUMAETCS K TEYKE XOMYTOM.

OTtcacbIBalOIIHE MAHEJIH

OrtcacbIBarolliue NaHENIW HCIOJB3YIOT JUISl yJAJEeHMsl YBJIEKA€MbIX TEIUIOBBIMH CTPYSIMHU
YacTHUIl MBUIH, KOTAa OoJyiee MONHBIE YKPHITUS MCTOYHUKA BBIIEICHUS HEBO3MOXKHBI 10 YCIOBUSIM
npousBojcTBa (puc. 6). Takue oTCOCHI, MpSIMbIE M HAKJIOHHbIE, MPUMEHSIOT IPH CBAPOYHBIX
paboTax Ha CTallMOHAPHBIX MOCTAX, MPU BHIOUBKE JUThS MECYAHBIX (JOPM U CTEPKHEH U3 OTIUBOK.
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Pue. 6. Obdwuti gud omcaceisaroweli nanenu:
a — npAMan; 0 — HAKIOHHAA; 8 — KOMOUHUPOBAHHAA

JIJis ynajeHusl TEIJIOBOTO IMOTOKA, COJEPIKAIIero KPYIMHOIUCIEPCHYIO TBIIb, MPUMEHSIOT
KOMOMHHMpOBaHHBIE MaHeTu ¢ oTrcocoM 60 % ymanseMoro Bo3ayxa B ctopony u 40 % ymanseMoro
Bo3ayxa BHM3. [llmpywHa maHenW OJDKHA COOTBETCTBOBAThH IMUPHHE W3Ienuid. HWOKHSS Kpomka
BCACBHIBAIOIINX OTBEPCTUN TMAHENIW PAcIojaraeTcsi UM ypOBHE BepXa MCTOYHMKA TEIUIA, a BHICOTA
naHeu OOJbIIe BBICOTHI U3CTUS HE MEHEe YeM ero mupuHa. [nomaas BcackIBarOIUX OTBEPCTUH
JOJI’KHA COCTABIIATH OJIHY TPETh TUIOIIATU TTAHEITH.
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BeiTsiskHbIe IKAQBI

BrrTsokaO#M mikad (kamepa) T0CTaTOYHO MOTHO M30JUPYET UCTOYHUK BPEIHBIX BBIICICHUN.
[To MecTy ynaneHus 3arpsi3HEHHOTO BO3AyXa U3 MIKada pa3nuyaioT BHITSKHBIEC IIKA(Qbl ¢ BEPXHUM,
HIDKHUM M KOMOMHUPOBAHHBIM yJIaJIeHUEM Bo3ayxa (puc. 7).

Hlkadsl ¢ BepXHUM yAalleHUEM BO3JlyXa MPUMEHSIOT JJIsl HarpeThIX BbI- JIEJICHUM U JETKUX
ra3oB; mKapbel ¢ HWKHAM YAaJCHUEM BO3AyXa — I MbUICH M TOKENBIX Tra3oB; MKapbl ¢
KOMOMHHMPOBAaHHBIM yJaJeHHEM BO3J1yXa — JJs MbUIeH, TSHKENBIX Ta30B U TEIUIOBBIICICHUM.
BreiTsokHble  mIKaQBhl WM KaMephl MPUMEHSIIOTCS ISl PYYHOW CBAapKH MENKUX —HW3JICIHA,
TUJPONIECKOCTPYHHONU 29 OYMCTKHM, NPU METAUIM3ALUM PACHBUICHUEM, a TaKXKe MPU PYYHOH
3arpysKe ChlIIly4ero MaTepuaia B OyHKep.

Puc. 7. Odwuit uod esimaxcHux wkaghos:
a = ¢ 8EPXHUM VoaleHueMm 8020Vxd, 0 — ¢ HUNCHUM YOalenuem 8030yxa,
€ — ¢ KOMOUHUPOBAHHBIM YOaleHUeM 8020VXa

Koxyxu-Bo3nyXonpuéMHUKH  BCTPOEHBI B KOHCTPYKLIMIO  JUIsi  OOJHMPOYHOrO,
MOJIMPOBATILHOTO u 3aTOYHOTO o0opynoBaHus, METaII000pabaThIBAIOIINX u
JepeBooOpadaThIBAIONINX CTaHKOB (puc. 8). Takke KOXKYXH 3allMINA0T pabodyero He TOIBKO OT
MBUTH, HO U OT TPaBM M TOSTOMY Ha3bIBAIOTCS 3alIUTHO- oOecmbuinBaromuMu. Koxyx momkeH
NUMCTH pa60qee OTBCPCTHEC MHUHHMAJIIBHO BO3MOXHBIX IO YCJIOBHAM IIPOU3BOJACTBA pPasMEpoOB C
¢dmaHIIaMy MUPUHON, PaBHOM HIMpPUHE OTBEPCTHS, M (papTykamH, OTpaKaroIIMMHU MbUIEBOU (aked,
COCTOHHII/Iﬁ M3 JIBYX HBUICBBIX IMOTOKOB: OCHOBHOI'O, HAITPABJICHHOTI'O KAaCAaTCIBbHO K OKPYKHOCTHU
BpAILlAOIIErocss Kpyra, U J100aBOYHOTO, JBIIKYIIETOCsS MO OKPY)KHOCTSIM B CTOPOHY BpallleHUs
Kpyra.

Koxyxu-nbuiecTpyKKONpUEMHUKH YCTPAUBAIOT JUISI METaI000pa0aThIBAIOIINX CTAHKOB.
BxonHoe oTBEepCTHE TaKUX KOXKYXOB CIIEIYET pacIoyiaraTb HaBCTpedy MOTOKY CTPYKEK M IbUIS HA
paccTOSTHUU OT 30HBI pe3aHus He 0oJiee MOJIOBUHBI €T0 BHICOTHI. [IbLIECTPYKKOMPUEMHHIKH TOKHBI
OBITh KOHCTPYKTHUBHO CBSI3aHBI C TIPUCIIOCOOJICHUSIMH JIJISl 3aKPETUICHUS PEXYIIET0 MHCTPYMEHTA
WM COCTaBJIATh UX HEOTHEMIIEMYIO YacTh, YTOOBI HE 3aTPYAHITH HAOMIOEHUS 32 30HON pe3aHus u
ChEMa PEXYILIEr0 NHCTPYMEHTA JIUIS 3aTOYKH. TaK, MbIECTPYKKOIPUEMHUKHN HA TOKAPHBIX CTAHKAX
BCTPAMBAIOTCS B JIEPIKABKU PEXKYIIET0 MHCTPYMEHTA U MPUMEHSIOTCS AJIS yOAICHUS CTPYXKKH U
ObUIM TpU O0pe3ke Tpyd M CTep)KHEH W3 XPYNKUX LBETHBIX INTaTOB WU HEMETAJUIMYECKUX
MaTepuaoB.
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Pue. 8. Odwuit 80 Koueyxa-e020VxonpuéMHuia:
I = zawgumusitl koxeyx, 2 — abpasuansiil Kpye;
3 = obpabameigaemasn 3a020moexa, 4 — neLiesoll paxen,; 5 — nvLIENPUEMHUK

s nepeBooOpabaThIBAIONIMX CTAHKOB TEJICTPUEMHUKH, KaK IPABWIO, BCTPAWBAIOTCS B
KOHCTPYKLMIO CTaHKa M CIyXaT OJHOBPEMEHHO OIPAXKICHUEM JBWXKYIIUXCS YacTe CTaHKa,
3amUTHBIE KOXKYXU-TIBUICTPUEMHUKH BCTPOCHBI B KOHCTPYKIIMH KPYTJIOMUIBHBIX, CTPOTAIbHBIX,
(bpe3epHbIX, MUMOPE3HBIX U NUIH(OBATHHBIX 1EPEBOOOPAOATHIBAIONINX CTAHKOB.

Ecnu KOHCTpYKIIMK OTAENBHBIX CTAHKOB HE MO3BOJSIOT UMETh TEIECNPUEMHHUKH, TO B MECTE
pPAaCIIONIOKEHUS ITUX CTAHKOB YCTPAaWBAKOT HAIlOJBHBIE MECTHBIE OTCOCHI IOCTOSHHOTO WIIH
MEPUOINYECKOTO JEHCTBUS.

AcnupanuoHHbIe YKPBITHS

AcnupalMoHHbIE YKPBITHS MPUMEHSIOT C IENbI0 MPEAOTBPAIllCHUs 3alblICHUS BO3yXa B
MOMENICHUSAX, TJe HMeeTcs OO0OpyIOBaHMWE, NpEeJAHA3HAYECHHOE Il TPAHCIIOPTHUPOBAHUS U
nepepaboTKU ChITy4Yero MaTepuaia. BHYTpU YKpBITHS MOAIEPKUBAIOT pa3pekeHue, YToObl uepes
€ro He TUIOTHOCTH 3acachIBAJICA BO3JyX CO CKOPOCTSIMH, MPEMATCTBYIOMIUMH DPACTIPOCTPAHCHHUIO
e, OTBEpPCTHS YKPBITUH, Yepe3 KOTOpPhIE OTCACHIBAETCS BO3AYX, HE JOJKHBI HAXOAUTHCA B
HETIOCPE/ICTBEHHON OJIM30CTH K MeCTaM 3arpy3kd MaTepuana. ACIHPAIMOHHBIMU YKPBITHSAMH C
MPUMBIKAIOIIMMU K HEMY KeJIo0aMu 000pyIyIOTCS pa3- JIMYHBIE BUABI APOOUHOK. Tak, mpu padote
KOHYCHBIX, IICKOBBIX M YETHIPEX BAIKOBBIX JIPOOWMHOK BO3JYX VAAISETCS OJHOBPEMEHHO W3
VKPBITUH BEPXHEW 4aCTH IPOOMIIOK M M3 YKPBITHI MECT pasrpy3ku ApoOIEHOro marepuaia Judo
TOJIBKO W3 MOCJEAHETO; MpU PaboTe MOJOTKOBBIX HEPEBEPCHUBHBIX APOOMIOK BO3AYX YAAIACTCS U3
VKPBITUSL KOHBelepa ApoOIEHOro mMarepuana, a mpu padoTe PeBEPCUBHBIX JAPOOUIIOK U3 YKPBITHS
MTUTATEIIS.

I'poxoThl 3aKIOYarOTCs, KaKk MPaBUJIO, B €MKHE CTal[MOHAPHBIC YKPBITHS pa3z0opHOH
KOHCTPYKITUH, HUMCIOIIHE TOPJIOBUHBI JUIsI IIPUCOCTUHEHHS 3arPy30UHBIX U Pa3TPY309YHBIX TCUCK U
ACIUPALMOHHBIX OTCOCOB.

OuncTtHbie (TOJTOBOYHBIC) OapabaHbl IS YYTYHHOTO JIUThS METATMYCCKUX W3JICTTUH,
MPOUISAIINX TEPMUYECKYI0O O00pabOTKy, a Takke aHAIOTHYHOEe O0OpyAOBaHHE OOECIBUIMBAIOT C
MOMOIUIbIO aCIHPALMOHOT0 0TCOCA, TPUCOEAUHIEMOTr0 K MOJIOH OCH.

K cpenctBam WHIMBUAyalbHOW 3alllUTHl OPTaHOB JBIXaHUS OTHOCSITCS PECHUPATOPBl U
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MpOTUBOTa3bl. Peciuparopbl M0 KOHCTPYKTUBHOMY HCIOJHEHHIO MOKHO Pa3JeiUTh Ha JBa THUIA:
NaTPOHHBIE, COCTOSIIUE U3 JIMIIEBON YacT U GUIbTpyromux semeHToB (D-62111, Actpa-2 u ap.),
U PECIHUPATOPBI, Y KOTOPHIX (HIBTPYIOIIUN 3JEMEHT OJHOBPEMEHHO CIY)KUT M JIMIIEBON YacTbIO
(V-2k, PII-K, I1Ib-1 «JIemecTok»).

Beibop Tuma pecnupaTtopa OmNpenensercs CleayrIIuMU (aKTOpaMH: XapakTepoMm U
KOHIICHTPALMEH MbUTH B BO3AYXeE, 3(pPEKTUBHOCTHIO peciupaTopa, BpEMEHEM 3aIIUTHOTO ACHCTBUS
GUIBTPYIOMIKX 3JIEMEHTOB U MBUIEEMKOCTBIO, XapaKTePOM OKpYy’Karolel cpeibl. XapaKTepUCTUKU
Haubosee pacrpoctpanéHHbix CU3 opraHoB JpixaHUsS U 00NacTh MX NpuMeHeHus [IpuBeneHbl B
Tab. 7.

[IpoTuBOMBIIEBbIE pPECIUPATOPHl PEKOMEHAYETCS MPUMEHATHh IPU 3aMbUICHHOCTH, HE
npesbimarmne 400 mr/m3 : [Ipyu OONBIIMX KOHIIEHTPAIMIX PECIUPATOPbI OBICTPO 3a0WparoTCs
MBUIBIO, MPETSITCTBYIOT ABIXaHUIO.

Peciuparopsr 1lIb-1 «Jlemectok» u «Y-2K» BooOIIEe HE HMMEIOT CMEHHBIX (UIBTPOB.
OOBIYHO OHM UCHOJB3YIOTCS B TEUCHNE HECKOIBbKHX JHEH. OHAKO, B ClIy4ae OTCYTCTBHUS B BO3yXe
TOKCHUYHBIX WJIHM PAJHOAaKTUBHBIX MIbLICH JaHHBIE PECIMPATOPBl PEKOMEHIYETCSl MPUMEHSITh OJUH
JIeHb. B Takux cirydasx MOKHO MCIOJIB30BATh U30JUPYIOIIUE IUTAHTOBBIE TPUOOPHI — cKa(aHIphl U
nHesmouiemsl, Hanpumep MHUOT-49, nutembl « TBUOT» u 1.1, OHM HAXOAAT NPUMEHEHUE TIPU
MIECOKOJIPOOCCTPYHHBIX ~ paboTax B  YCIOBHSX  BBICOKOW  3ambUi€HHOCTH.  lllmaHroBwie
MpeIOXpaHUTENbHBIE CPEICTBA 00CCIEUNBAIOT 3aIUTY OPraHOB JAbIXaHHS 3a CYET MOJAa4YH HU3BHE

aTMOC(EpHOTO MU CXKATOTO BO3yXa, IOJIBEPIHYTOTO IPEABAPUTEIBHON OUUCTKE.

Tadnuya 7

Haumenoranue

KpaTkas xapakTepHCTHKa

[lpumeHenne

Pecnuparop 111b-1

wllenector-200m»

JamMuaeT oT BLICOKO-
JAUCMEPCHEIX a’po3oeii
(d =2MKM) NpH KOHLIEH-
TpaLHAX MPeBLILAMIHX
[LJIK & 200 pa3

wllenecrox-40»

Jammiaer ot rpyboamc-
MEepPCHBIX H BEICOKOHC-
MepcHLIX a3Po30eii, npH
KOHLICHTPALHAX, MPEBEI-
waomux [JIK B 40 pa3s

B muTeiiHeIX nexax npu
UIABKE H BOITOHKE Me-
TAJIOB, PH PY4YHOIH
AYTOBOI cBapKe, NYTo-
BOI nmoryasToMaTH4e-
CKOIi cBapKe, MeXaHHye-
ckoii obpaboTre Qpese-
CHHBI H JIp. MATEPHANIOB

wllenecror-5»

3ammiaer ot rpydoamc-
MepcHLIX H BRICOKOAHC-
MEePCHBIX a3Po30eii, IpH
KOHLIEHTPALMAX, MPEBEI-
mwaromux [JIK B 5 pas

Pecrmaparop «Actpa-2»

JauMiaeT oT BeICOKO-
JAMCIEePCHLIX NbLIEH NpH
KOHLEHTPALMAX, NPEBLI-
waommx [JIK B 200 pas

[Ipn Mexannueckoii
o0padoTke 118 32U TE]
OT YYT'YHHOH CTaNnkHOI,
CBHHLIOBO#, MeTHOI,
ApeBecHOi NBUTH.

[1poruroneineroii Pe-
crvparop ¥Y-2K

3ammMinaer oT neuiei npu
KOHLIEHTPALMAX MPEBbI-
warwoumx 11K ne donee
yeM B 10 paz

[Ipn Mexannueckoii
o0padoTke, 114 3alHTLI
0T rpaMTOBOI, MoMH-
MEPHOIi, MeTalIH4e-
CKOil M IpYIUX NbUICH.

[1poruroneineroii Pe-
criparop O-62m

3ammMinaer oT neuiei npu
KOHLIEHTPALMAX MPEBbI-
waroumx [1JIK ne donee
uyem B 100 pas

[Ipn mexann4eckoii
oDpaboTke 114 3AMHTEL
OT HEMETAITHYECKOi
MbLUTH.
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CpeacTBa 3aIIIMTHI OPTAHOB JIbIXAHUS OT NBLIH

[IpuMeHeHHe WHAWBHUIYATbHBIX CPEACTB 3allUTHl OPTaHOB JBIXaHWS, OINpPABABIBAsS CBOE
OCHOBHOE HAa3HAYCHHE, BMECTE C TEM, 3aTPyAHSET BBINOJHCHHE pabOT, CHWXKaeT
POU3BOIUTENHLHOCTD TPYAA.

CpencTBa WHAMBHIyaTbHOH 3allUThl TJ1a3 OT MbUTM NPUMEHSIOT TPU TOTPY304HO-
pPa3Tpy304HBIX paboTax C CHITYYHMH MaTEpUalaMH, C 3TOH IETbI0 MCIOJIb3YIOT 3alIUTHBIE OYKH,
KOTOPBIC MTPAlOT OOJBIIYIO POJb JUIS 3alUTHI IJ1a3. THIBI 3alllUTHBIX OYKOB W WX HA3HAYCHUE
npuseznensl B [OCT 12.4.230.1-2007.

PaboTel mpH TMOBBIMICHHOW 3aNbUIEHHOCTH JOJDKHBI BBITIONHATHCS B CIEI- OJCKIE U
3alIUTHBIX PYKaBHUIAX WU MepUaTKaXx.

B ciydyae HemocpeACTBEHHOrO0 KOHTAaKTa PYK C BPEIHBIMH  BEIIECTBAMH, JIJIS
NpeIynpexaeHuss 3a00JeBaHusl KOXKH, HCHOJB3YIOT JepMATOJIOTMYECKHE CpEeICTBA B BHUJC
3aIUTHBIX Ma3el (macT).

HccaenoBanusi 3anblJIEHHOCTH BO31YXAa padoueil 30HbI

[Ipn omeHke 3anmbUIEHHOCTH BO3JIyXa HEOOXOMUMO 3HATh XHMHYECKHH CO- CTaB,
KOHIEHTPAIIMI0O M JUCIEPCHOCTh HcciaeayeMoil i, OOBIYHO XUMHUYECKHH COCTaB MbLIU
ONpEAENSIETCA BEIIECTBAMH, HCIOJB3YEMBIMUA B IPOM3BOACTBEHHOM Ipouecce. KoHIeHTpauuo
BT B BO3AYXE OMNPENENSIIOT BECOBBIM, CUETHBIM, JJIEKTPUYECKUM, (POTOIIEKTPUUYECKUM U
paluOMETPUYECKUM MeTodamMu. i1 OLUEHKHM MOTEHLHAJIbHON OIMACHOCTH NBbUIM IMPOU3BOIUTCS
onpezaeneHue e€ TUCIepcHOro CocTaBa.

MHoroo6pasue METOZI0B U CPEICTB KOHTPOJIS 3aMbUICHHOCTH BO3/TyXa MOXKET OBITh CBEIACHO
K JIBYM IpyIIam:

[Ipsmbpie  MeTOABI,  OCHOBAHHBIE  HA  NPEABAPUTEIBHOM  OCAXKICHUM  YaCTHUI
(¢unpTpaoHHBIE, CEIUMEHTAIMOHHBIE) C TIOCTEAYIONINM B3BEITHBAHUEM.

KocBeHHbIE ~ METOABI:  MEXaHWYCCKUH, BUOPAIMOHHO-YACTOTHBIH,  DJICKTPUUCCKUH,
paauaIMOHHBIA, METOJ HWHTETPAIBHOIO CBETOpPAcCESHUS W Ap., 00ECICUHBAIOIINE OIPE/ICICHUE
MacCOBOM KOHIIEHTPAIIMHU MBUIM Ha OCHOBE M3MEPEHHMS JIMOO0 TIepenaia IaBjleHus Ha PUIbTPYIOLIEM
MaTepuaie Mpu Mpo- KauKe uepe3 HEro 3ambUICHHOTO BO3/yXa, TM0O0 YacTOThI (aMILTUTYbI) BUOpa-
MY, MO0 TOKA CMEIICHUS, BOSHUKAIOIIETO U PE3YJIbTaTe TPEHUs YACTHI MBI O CTEHKH KopIryca
npeoOpaszoBarens, 1100 MHTEHCUBHOCTH paJalliy, IpOHUKaroIIeH yepe3 GUIbTp C MbUIbIO, THO0
WCTIOJIb30BaHMS JTa3€PHON TEXHUKH.

IlpuHIun aeiicTBUs Ja00PATOPHOH YCTAHOBKHU

YcTaHoBKa NIpeJHa3HAaYEeHA U1l UMUTALMK COCTaBa CPebl MPOM3BOACTBEHHOIO TOMEILEHUS
C 3albUIEHHBIM BO3TyXOM U MOCIEAYIOLIETO ONpeAeIeHHs 3alblJIEHHOCTH BECOBBIM CIIOCOOOM.

VYcranoBka (puc. 9) cocTOUT U3 MblIEBON Kamepsl 1 1 mpuOOpHOTo oTceka 2.

B nbuieBoit kamepe CMOHTHPOBAH OyHKep-A03aTop MbUIM, pydyka 3 KOTOPOIro BBIBEJEHA Ha
JULEBYIO TaHenb. [ pa3BemmMBaHusA NbUIM B 00BbEME Kamepbl MPETyCMOTPEH BEHTUIISITOP
(37eKTpoABUTATENIb BEHTUJIATOPA pa3MeleH B CMEXKHOM puOOpHOM oTceke). Ha nuieBoit manenu
IBIJIEBOM KaMepbl MPEAYCMOTPEHO OTBEPCTHE IS KperieHus puiibTpoaepxkarens 4, B KoropoM 34
KpenuTcst OymMakHbii GuiabTp. HTEHCUBHOCTD 3albUIEHHOCTH BO3yXa MOXKHO HAaOIIOAaTh uepes
PO3pavyHOe CTEKJIO IPU BKIIOUEHUHU OCBETUTEIN (Ha CXeMe He MoKa3aH).
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FPuc. 9. Cxema 1a0opamopHot YCMAaHogrl.!
| — neiresas kavepa; 2 — npubdopunili omcer; 3 — pyuka Ovekepa dozamopa;
4 = hunsmpooeprcamens; 5 = okno; 6 = pacxodomep; 7 = pe3uHossiil WIAH2;
& — omeepemue oA azAamua npod

@]

=
B
il

I\

B npuGopHomM oTceke pa3MellEéH acHUpaTop, COCTOALIMM U3 BO3IYXOJYBKH C
DIIEKTPOABHTaTeNIeM M pacxogoMepoM. Ha nmueByro maHenb OTCEKa BBIBEICHBI TyMOJIEpHI
BKJIIOYEHUSI BEHTWIIATOpPA, BO3AYXOJIYBKM U OCBETHTENs, a TaKKe H3MEpUTENbHbIE TPYOKH
pacxonomepa 6. s coeaquHeHus: QUIBTPOAEPKATENS ¢ PACXOJOMEPOM IPEAYCMOTPEH PE3MHOBBIN
LUTAHT 7.

B nanHO#l paboTe mNpUMEHsIETCS aHAaJIUTHYECKUW (UIBTP a’3pOo30JbHBIA ISl BECOBOIO
ananmuza ADA-BII-10 ¢ paboueit noBepxHOCThIO 12,3 oM

Ha nepenneil creHke kamepbl MMeeTCs OTBEpCTHE Ui B3ATUS IpoObl Bo3ayxa 8. B
Hepabo4yeM COCTOSHUM OHO 3aKpbITO MpoOKoi. [ mocTyma Bo3ayxa B Kamepy HpeayCMOTPEHO
OTBEPCTHE, 3aKPBITOE BOMIOKOM.

Ilops/10K BHINOJHEHUS PAOOTHI

Kpome naboparopHoii ycTaHOBKM HEOOXOAUMO clleyrolee 000py10BaHUE:

a) BEChI TaOOpaTOPHbBIE AaHATUTHYECKHUE;

0) mKad CymMIbHBIN;

B) 9KCUKATOp J1a00paTOPHBIIA;

I') CEKYH/IOMED;

1) 6apomeTp;

€) TepMOMETp OBITOBOIA.

[Ipu moaroToBke J1abOpaTOPHON YCTaHOBKU K paboTe HEOOXOIUMO MPOCYIIUTh OyMaKHbIE
(GWIBTPHI U TOMECTUTh UX Ha XpaHEHHE B SKCHKATOp. [lopsiiok npoBeaeHus paboThl CIIEYIOLTHIA:

1. YcraHOBHTE B Kamepe J103aTOPHI C MBLIBIO, POBEPHUTH, HE OCTAIOCH JIM B KAMEPE MBIITH OT
IpPEbIAYIIEro 3KCIEPUMEHTa, B MPOTUBHOM ciiyyae €€ He0OXOJUMO YAAIUTh BIAXKHOW TPSIKOU
(1TaHHBIM MYHKT BBIMOJIHAETCS JTA0OPAHTOM).

2. B3BecuTh MOATOTOBIEHHBIN (GUIBTP HA AaHATUTHYECKUX Becax.

3. BcraButh uneTp B QuibTpoaepikaTenb, a (UIbTPOAEpKATENb B BO3AYyX03a00pHOE
OTBEPCTHE NBIJIEBON KaMEphI.

4. BkimtounTh B pabOTy BEHTHIIATOP.

5. IloBepHyTh pyuKy A03aTopa NbUIM HAa OJUH IIETYOK (IIPU 3TOM B KaMepy BBOJMUTCS
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MOPIIMS MBI ), BeIAEPKaTh 30 C.

6. BxiounTh BO3JyXOIyBKY acIMparopa U OJHOBPEMEHHO CEKYHIOMED, BpPEMs MPOKAYKU
BO3/yxa uepe3 GuIbTp PeKOMEHIYET MPerno aBaTeb.

7. IlpousBecTu 3amep pacxoaa Bo3ayxa uepe3 QpHibTp.

8. BBIKIIFOUUTH BO3AyXO1YBKY U OJHOBPEMEHHO CEKYHIOMED.

9. [IponsBecTr B3BEIIMBAHKE 3AMBUIEHHOTO (DUIIBTPA.

10. 3ameputh TeMIiepaTypy Bo3ayxa U 0apoMeTpuyecKoe JaBiIeHHUE BO3- AyXa.

11. Becb akcniepMeHT MOBTOPUTH €UIE JIBa pasa.

Pe3ynbratel skcriepuMenTa 3aHectd B Tabi. 8. CpaBHUB MOJTyYEHHbIE JAHHBIE C MIPEIEIbHO
JOITYCTUMBIMU KOHLIEHTPALMSIMU JIAaHHOT'O BUJA IIbLIH, 1aTh OLIEHKY COCTOSIHUS 3albIIEHHOCTH.

HopmupoBanne n KOHTpOJIb COAECPKAHUS NIBUIA B BO3AYXE IMPOU3BOJICTBEHHBIX [TOMELICHUI
BEJIETCSI 10 BECOMOMY METOAY.

CyIHOCTh METO/Ia COCTOMT B YJIABJIMBAHUU NBUIEBBIX YACTHI] U3 ONpeAesieHHOro o0bhéma
BO3/yXa, ONpECICHIH MTpUBeca (PUIbTPA M BHIYMCICHUU BECOBOW KOHIIEHTPAIIMH MBUTH B MI/M JI
MM MOT B3BEIIMBAIOT AHAJUTHYECKUH (QUIBTP [JO U TOCHe IOKAaYMBAHUS Yepe3 Hero
onpeaenéHHoro o0bEMa 3anbpUIEHHOrO Bo3ayXa. HocOBOM KOHIIEHTpanus NbUIM B MPUBEAEHHOM
o0BeMe Bo3ayxa omnpenensercs no gpopmyse

rae C — BecoBasi KOHIEHTpaLus MbUIM, MI/M3 ; mp — Bec uibTpa rnocie ordéopa npoodsl, Mr; my —
Bec (umbTpa 10 0TGOpa Mpolbl, Mr; Vo — 06BEM BO3IyXa, NMPO- TSHYTOrO 4epes (HIBLTP B M°
NpUBEAEHHBIM K HOpMaJIbHBIM YCJIOBUAM Ipu Temnepatype 0 °C u 6apoMeTpudeckoM JaBJIeHUH
101,3 I1a.

IIpuBenenne o0bEMa BO3JyXa K HOPMAJIbHBIM YCJIOBHMSM OCHOBAaHO Ha HCIOJIb30BAHUU
ra3oBbIX 3aKOHOB boilng-Mapuotra u I'eii-JIroccaka. Ilpu or6ope npo6 acnupanioHHBIM METOJI0M
IPOU3BOJAT 11O (popMyJie:

v V. .-273P
" (273+1)-101,3
rie Vi — 00béM BO3ayXa, NOPOTSHYTOrO uepe3 (UIBTP B JIaHHBIX YCJIOBMSIX, M P -

OapomeTtpudeckoe AaBinenue, klla; t — remneparypa Boszayxa, °C.
O06bEM Bo3yXa, MPOTSIHYTOrO Yepe3 PuiIbTp, onpezensercs no Gopmyie

F_Qt
© 1000

rae Q — o0béMHAst cKOpOCTh TTPoO00TOOPA, JI/MUH; T — BpeMs 0TOOpa po0, MUH.
Pe3ynbTathl pacyeToB 3aHOCSTCS B Ta0IM. 8.
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Tatnuya 8

. No sgcnepH- -
Ne HaumeHopaHue P JHI
Obo3nauenne | PasmeprHocts MEHTA 3
n/n napameTpa MI/M
1 2 3
1 Macca uneT
P pa m MT
J0 TPOKAYKH
To ke nocne
2 s MT
NPOKAYKH =
3 | Pacxon Bosgyxa ) n/MHH
Bpema sxcnepH-
4 P P T MHH
MEHTA
Temnepatypa )
5 paryp ¢ °oC
BO3IYXA
bapomeTpHueckoe
6 poMETp P kIla
JARTEHHE
7 | Konuentpanus C Mr/m°

CoaepskaHue 0T4eTra

OTuéT NOIKEH CONEPKATh!

1. llems paboTHI.
2. [lepeuenb uCHOIB3yEMBIX IPUOOPOB U 0OOPYAOBAHUS.
3. Pe3ynbTatThl 3aMepoOB U pacuéT BECOBOW KOHIIEHTPALMH IbLUIH.

4. BbIBO/1 0 COCTOSIHMM 3albUIEHHOCTH MPOU3BOICTBEHHOTO IIOMEIICHHUS

1. Eropos B.A,

OcHoBHas1 JiuTEpaTypa:

JlomoJIHUTeIbHAS JIUTepaTypa:

3enpkoB C.A., IlnexanmoB I'.H. be3omacHOCTb KU3HEAEITEILHOCTH:
nabopaTopHbIi mpakTukyM. — bpatck : M3a-Bo bpl'Y, 2016. — 98 c.

2. bezomacHOCTh >kHM3HeHEATeNbHOCTH: YueOHuk mis By3oB/ bemos C.B. u np.- M.:
Bricm.mkona, 2007. — 616¢.

KoHTpoJIbHbIE BOIPOCHI

1. Yro Takoe — NpOU3BOICTBEHHAS MbLIb?
2. Ha xakue rpynmnsl oApa3eisioT MbUIA MO MPOUCXOKICHUIO?
3. Ha xakue, rpynnsl oIpa3AesstoT MbUIN 110 XapaKTepy BO3AEHCTBUA?

4. Kakyro 0omacHOCTb IIPEAICTABIISIET COOOM MPOU3BOICTBEHHAS MBLIB ISl pA0OTAIOIIHNX ?

5. Kakue 3a0oieBaHUs BBHI3BIBACT MMPpOOOJIKUTCIIbHAA pa60Ta B YCIIOBHAX 3aIlbUIEHHOTO

BO3aYyXa?

6. OT 4Jero 3aBHCUT BIUSHUE IIBLUIN Ha OpraHu3mM YyeJaoBeKa?

7. Kakne nbuH SIBISIOTCSA B3PBIBO- U IT0KAPOOIIACHBIMA?
8. IIputn Kakoil qucriepcHOCTH HanboJiee OMacHBI I 4YeJI0BEYECKOTro opranusma?

9. Kak 1 kakuM JOKyMEHTOM PErNIAMEHTHPYETCS 3aNbIIIEHHOCTh BO3YIIHOMN Cpeibl?
10. ITo kakum mapameTpaM BO3MO>KHA CAHUTapHasl OLICHKA MPOU3BOACTBEHHBIX NbLICH?

11. KakoB mpuHIUT AEUCTBUS 1a0OPATOPHON YCTAaHOBKH?
12. B yem 3akii04aeTcss METOJUKA U3MEPEHUU KOHIEHTPALMH MbUIM B BO3AYXE BECOBBIM

meToaoM?

13. HazoBuTe METO/IBI OIIPEIEICHUS 3albIIIEHHOCTH BO3/1yXa.

14. Yo takoe ITJIK?
15. HazoBuTe Mepomnpusitusi o 60ps0€e ¢ MBLIBIO.

41



16. KakoBbI cpeicTBa MHIUBUIYAITbHOM 3aIUTHI OT BUIH?
17. Ha3zoBuTe BUIBI MECTHBIX OTCOCOB.

JlaGopaTopHasi padora Ne3.
NCCJIEAOBAHUE 4! PACUII:ZT NCKYCCTBEHHOI'O OCBEIIEHIM A
IMPOU3BOACTBEHHbBIX IOMEIIEHUNA

[lesb paboThI

1. O3HaKOMHTBCS C HU3MEPUTEILHBIMU TPUOOPAaMU MU OCBOUTH METOAMKY H3MEpPEHHS
OCBECILEHHOCTH.

2. [IpousBecTH OLIEHKY HCKYCCTBEHHOT'O OCBEIIEHUSI IPOU3BOICTBEHHOI'O TIOMEIIECHNUS.

3. BBINONHHUTE pacyeT MCKYCCTBEHHOIO OCBEILNECHUSA INPOM3BOACTBEHHOIO ITOMEILEHUS
METOZIOM HCIOJb30BaHUsA KO3((uilmeHTa CBETOBOrO0 MOTOKY TOYEYHBIM METOJOM M METOIOM
YZIEIbHOU MOIIHOCTH.

4. OueHUTh OCBELIEHHOCTh, 3aMEPEHHYIO SKCIIEPUMEHTAIBHO U MOIYYEHHYIO PACUETOM.

DNEeKTPOMarHUTHHIE BOJHBI TaK HAa3bIBAEMOT'0 ONTUYECKOIO JUara3oHa MpU BO3AEUCTBUU Ha
IJ1a3 4YEJOBEKAa BbI3BIBAIOT OILIYIIEHHE cBeTa. Buaumas 4YacTh ONTHYECKUX JIydyel JIEKHUT B
nuana3one BoiH oT 380 10 760 HM.

OCHOBHBIMU MOHSATHSIMH, XapaKTEPU3YIOLIMMHU CBET, SIBJISETCS CBETOBOM MOTOK CHJIAa CBETA,
OCBELICHHOCTb U SIPKOCTb.

CBETOBBIM IOTOKOM HAa3bIBAIOT MOTOK JIYYHCTOM SHEPIHM, OLEHUBAEMBIM TIJIA30M IO
CBETOBOMY OIIylieHUt0. Ennnuiieit ceeroBoro noroka @ sBiseTcs JIOMEH (JIM) — CBETOBOM TMOTOK,
M3JIy4aeMbld TOYEYHBIM HMCTOYHHKOM CBETA CUJIOM B OJIHY KaHJAENy, OMEUICHHbIM B BEPIIMHY
TEJIECHOTO yIJia B OJIUH CTE€paJHaH.

Cuia cBeta | — mpocTpaHCTBEHHAs! IJIOTHOCTh CBETOBOrO MOTOKA. EauHUIEH, CUibl CBETa
ABJISIETCS] KaHJena.

OcBemenHocts E  XapakTepusyeT NOBEPXHOCTHYIO IUIOTHOCTH CBETOBOIO IIOTOKAa U
OIPENIENAETCS OTHOILIEHUEM

E=®/S,
e S — mromak, M> ; d — CBETOBOA ITOTOK, JIM.

EnvHuneil ocBeIeHHOCTH SBJISIETCS JIFOKC, (JIK).

Apkocte L — BennumHa, paBHas OTHOLICHHWIO CHWJIBI CBETA, H3JIy4aeMOM SJIEMEHTOM
IIOBEPXHOCTHU B JIAHHOM HAIIPaBJICHUH, K IUIOLIAAN IPOECKLIMHU 3TOW MOBEPXHOCTH Ha IUIOCKOCTH,
NEPIEHAUKYIISIPHYIO K TOMY 7K€ HAIPABJICHUIO;

!
L=

S-.cosa

rae I — cuna cBera, KI; S — IUIOMIAAh MOBEPXHOCTH, M2 ; OO — YroJI K HOpPMalM CBETALIEeHCs
TIOBEPXHOCTH.

Pabouas mMOBEpXHOCTb — TMOBEPXHOCTh CTOJIA MJIM OOOpPYAOBaHHUS, Ha KOTOPOM
MIPOU3BOJIUTCS padoTa.

OOBeKT paznuuusi, paccMaTpUBAaEMbIi MPEAMET, OT/AENbHAs €ro 4acTh WIM pa3indaeMbli
nedexT.

Bl/l}]bl HCKYCCTBCHHOI'O OCBCHICHHUA U €I'0 HOPDMHUPOBaAHHUE

HckyccTBeHHOE OCBEIICHUE TPETyCMaTPUBACTCS B IIPOU3BOJICTBEHHBIX M BCIIOMOTATEIIEHBIX
MOMEIIEHUSAX B CIydae OTCYTCTBHSI WJIM HEJOCTATOYHOCTH €CTECTBEHHOT'O OCBEIICHUS, a TAKXKe I10
TEXHOJIOTHYECKUM COOOPaKEHUSIM.

Paznuuator crneayrommue BUABI HCKYCCTBEHHOTO OCBEIIEHHUS: pabodee, JEKypHOE,
aBapHifHOe, 3BaKyallMOHHOE U OXPaHHOE.

Pabouee ocBemieHne npexycMaTpruBaeTcs sl BCEX MOMELICHUH, 3JaHUM, a TaK)Ke YYaCTKOB
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OTKPBITBIX TMPOCTPAHCTB, TNpPEJHA3HAYEHHBIX [UIsi paboThl, MpoXojAa JIOACH U JBHKEHUS
TpaHCIopTa.

JlexxypHoe OcBellleHHE MpeaycMaTpyUBaeTCs AJsl OCBEIICHMsI B Hepabouee BpeMsl U MOXKET
OBITH OCYIIECTBICHO MCIOJIF30BAHUEM YaCTH CBETHIIBHUKOB JTIOOOTO BHJIa OCBEIICHHUS.

ABapuiiHOE OCBelLlleHHE TMpeaycMaTpUBAaeTCs B Cllydasx, €CJIM OTKJIIYeHHe padouero
OCBCILICHUSI W CBS3aHHOE C JITHM HapYIICHHE HOPMAJIbHOTO OOCITY)KHUBaHUS OOOPYIOBAHHS U
MEXaHU3MOB MOJKET BbI3BaTh 10Kap, B3PbIB WIM HAPYIIEHHE TEXHOJIOTMYECKOT0 IIpoLecca.

DBaKyallMOHHOE OCBEIICHHE MPEAYCMAaTPUBAETCA B MECTAX, OMACHBIX JJIs MPOXO0/a JIFOJIEH,
OpU 4ucie sBakyupyromuxcs Oosiee 50 d4enoBeK WM B IPOU3BOACTBEHHBIX IOMEIICHUAX C
MOCTOSTHHO PA0OTAOIIMMU B HUX JIIOJBMH, TJI€ BBIXOJ JIFOJIEH M3 TOMEUICHUS TMPH aBaAPHIHOM
OTKJIIOUEHHU paboydero OCBEHICHMsI CBSI3aH C OMACHOCTBIO TpaBMaTH3Ma H3-3a NPOAOKEHHUS
paboThI TPOU3BOJICTBEHHOTO 000PYIOBAHHUS.

OxpaHHOE OCBEIIEHHE MPEAYCMATPUBAETCS BIOJb TPAHUL] TEPPUTOPUM, OXpaHSIEMBIX B
HOYHOE BpeMs.

B 1npou3BOJACTBEHHBIX YCIOBHUSX IPUMEHSIOT CIEAYIOUIME CHCTEMbl HCKYCCTBEHHOI'O
OCBEIICHUSI:

1. OOmee — korma coslaeTcsi PaBHOMEPHOE OCBELIEHHE BCEro MPOU3BOACTBEHHOTO
MOMEIICHUSI 3a CYET PABHOMEPHOIO PACIOJOKEHUS OJHOTHIHBIX CBETUJIBHUKOB  Haj
MOBEPXHOCTHIO OCBEIIAEMOr0 IMPOCTPAHCTBA C JJAMIIAMH OJJUHAKOBOW MOIIHOCTH;

2. MecTHOE — OCBEIICHHE OTMEIBHBIX pa0OYUX MECT; CBETHILHUKH HaXOJATCS Y pabouero
MeCTa;

3. KomMOuHHpOBAaHHOE — COCTOUT M3 OJHOBPEMEHHOI'O UCIIOJIB30BaHUS OOIIET0 U MECTHOTO
OCBEIICHMUS.

Br16op cucTeMbl OCBEIICHHS OMPENEISIETCS] XapaKTepoM M OCOOCHHOCTSIMU 3PUTEIBHBIX
paboT, BBIMONHAEMBIX B TToMenieHHH. CructeMa KOMOMHUPOBAHHOTO OCBEIIEHUSI IPUMEHSETCS st
MIPOU3BOJICTBEHHBIX TOMEIIEHUN, T/I€ BBINOIHAIOTCS 3pUTENbHBIE padoTel [-V paspsgos. B
MOMEIIEHUSIX CO 3pUTENbHBIMU pabotamu paspsaos I, II, IV ycrpoiicTBo o0miero ocBemieHus A0-
MyCKaeTCs MPU HATUYMK OOOCHOBAHUS U TIPH YCJIOBUHU COOJIOJIEHUS HOPMATUBHBIX TpeOOBaHUH K
KAueCTBY OCBEIIECHMs, a TaKXE IpPU MPAKTUYECKOM HEBO3MOKHOCTH YCTPOWCTBA MECTHOIO
ocBerieHusl. MecTHOe OCBEIIeHHE MPHU- MEHSAETCA JIMIIb COBMECTHO C OOImuM. MHOTHE BUBI
TEXHOJIOTHYECKOT0 000pyI0BaHus TOCTABISIOTCS BMECTE C YCTPOICTBAMH MECTHOTO OCBEIICHHUSI.

Ha mpousBoacTBe jis HMCKYCCTBEHHOTO  OCBEIIEHUSI HCIOJIB3YIOT B OCHOBHOM
ra3opaspsiHble UCTOYHUKH CBETa HU3KOTO JABJICHHS (JIOMUHECIICHTHBIC) U BBICOKOTO JaBJICHHUS
(JiroMuHecHeHTHBIE ayroBble pryTHbIE mapsl JPJI u JIPW). Jlamnbl HakanuBaHUs UCHOJIb3YIOTCS B
Clly4ae HEBO3MOXXHOCTH HIIM TEXHUYECKOW Helenecoo0pa3HOCTH MPHUMEHEHHUs Ta30pa3psaHbIX
JaMII, HapuMep, Mpu TpyObIx padorax (mMeHee 50 1K), U3-3a 0COOBIX YCIOBUM cpenbl (MOXKapo- U
B3pPBIBOONIACHBIE TIOMEIICHHUS).

[TpOMBINIIIIEHHOCTHIO BBIMYCKAETCS HECKOJIBKO THUIIOB JIFOMHUHECHEHTHBIX JIaMII: JIaMITbI
6enoro ceera (JIb), nammer gueBHoro ceeta (JII u JIIALL), mammsl temsoro 6emoro ceeta (JITH),
namnbl XojoHoro 6enoro ceeta (JIXB). CBeroBas oTada JIOMUHECIIEHTHBIX JJam B 2,5...3,0 paza
BHIIIIE TI0 CPaBHEHHUIO C JIamMraMy HakanuBaHus. OHU 00NanaloT O4YeHb OOJBIIUMHU CpPOKaAMHU
cyx0s1 — 10 10000 wacoB. Hanbosnee SKOHOMUYHOM SIBISIETCS JIIOMUHECIIEHTHas jJamna tuma JIb,
KOTOPYIO M CII€AyeT NPUMEHSTh ISl OCBEIIECHHUS MPOU3BOJICTBEHHBIX IMOMEUIEHUM, €CIH HET
CIeNUATBLHBIX TPEOOBAHMUH K OCBEIICHUIO. 41

B nmnomemeHusx ¢ OONBIIMM  BBIJEICHHEM TMBUIM  IEJIECO00pa3HO  HCIOIB30BaTh
pedIeKTOpHBIE JIFIOMHUHECIIEHTHBIE JIaMIbl, OOJaJarolIie HaMpaBIEHHBIM pacipeaelieHueM
CBETOBOT'O MOTOKA.

Bce wucTouHMKM cBeTa TPUMEHSIOTCS B CIHEIMAIBLHOM OCBETUTEIIBHOM apmarype
(cBeTUIILHUKE), KOTOpask 0OecreynBaeT HampaBlIeHUE CBETOBOTO MOTOKA HA pabodre MOBEPXHOCTH,
3aIIUATY TJ1a3 OT CJIETSIIIETo JACUCTBUS JIaMIl, MPEIOXPaHCHNUE JIaMIl OT MOBPEXIACHUN U U30JISAITUIO
OT OITACHOM CPEBI.

Kpurepusimu o1ieHKM HCKYCCTBEHHOTO OCBELICHUS CITYXkaT:

1) BenmmumHa ocBeeHHOCTH E, JK;

2) mokasareib OclerIeHHOCTH B (117151 TpOon3BOACTBEHHBIX TTOMEIICHHH);
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3) mokazarens auckoMmdopra M (s TOMEIICHHWH yIpaBlICHUs, TPOEKTHBIX, HAyYHO-
MCCJICIOBATETILCKUX YIPEKACHUNA U TOMEIICHUH IPaKIAHCKUX U OOIIIECTBEHHBIX 3aHUIA);

4) xoadunuent mynapcanuu ocBemieHHocTH K (Tpu OCBEIICHUU JIIOMHUHECIIEHTHBIMHU
JaMIIaMH).

JlonycTuMass MHMHHMMAaJibHAasi OCBEIIEHHOCTh YCTaHABIMBA€TCA B  3aBUCHUMOCTH  OT
HaMMEHBIIETO JIMHEHHOro pa3Mepa OOBEKTa pPAa3IMYEHUs. 3pUTENbHBIE PAa0OTBI MO CTENEHHU
TOYHOCTH pa3OMBAIOTCA Ha 6 pa3psaoB, KaxAbld U3 KOTOPBIX AENUTCcs Ha 4 moapaspsna B
3aBHCUMOCTH OT KO3((uIMeHTa oTpakeHHsl (OHAa W KOHTpAcTa OObEKTa pasindeHus ¢ (GpoHOM

(Tabmn. 9).

Tabauya 9
Haumenvwas oonycmumas oceeujenHocmes pabouux nogepxHocmell 8 nPpou3600CMEeHHbIX
NOMeUeHUsIX
o = - , , OCBEIIEHHOCTD, JIK
%w E o E > E 5 E o EE o § :s s Efm Kom6unupor | Obmee
§§§L§ 5&?% T%%é é%é E‘%% 5 B aHHOE
SEEgg EOE fegl Heg| L& ==y
s 2% | 8= S - R S <
> Q) s o, 1) =8
1 2 3 4 5 6 7 8
Hawussicteit Memnee | a Mauerii TeMHBbIH 5000 1500
TOYHOCTHU 0,15 0 Maubiit Cpennuii 4000 1250
Cpennuit TemHbIH
B Mansrit Caemblit 3000 1000
Cpennuii | Cpennuit
Bosnpmoit TeMHabIHN
r Cpennumit CBeTnbIid 1500 400
bonbmoit | Cpeanuit
bonbmoit | Cpennuii
OueHn CBplle | a Mauibiit TeMmHbIi 4000 1250
BBICOKOM 0,15 mo o Maibrit CBeTibIin 3000 750
TOYHOCTH 0,3 B Maubiit Cpenauii 2000 500
r Cpennnii | Cpennuii 1000 300
Bricokoit Csbl1Ie 1l a Mansrit TeMHBIH 2000 500
TOYHOCTH 0,3 10 0,5 3] Mauisiit CBeTibIin 1000 300
B Mauterid Cpemnmii 750 300
r Cpemnmii | Cpemamii 400 200
Cpenneint (@:)3011(5 (V4 a Maunsri TeMubIN 750 300
TOYHOCTH 0,5101 0 Mausiit CaeTibIi 500 200
B Mansii Cpennuit 400 200
r bonpmoit | Cpennuii 300 150
Majon Carimie 1 V a Mauberit TeMHBIH 300 200
TOYHOCTH Io 5 S Mamsrit CBeTibIi 200 150
B Maurerid Cpemamii - 100
r Cpennnii | Cpennuii - 100
I'pyGast Boree VI - He He - 100
3aBHCHUT 3aBUCHUT

MeToaMKA U3MEPEHHS HCKYCCTBEHHOI0 OCBEICHMS

OCBEeIIEHHOCTh TPOU3BOJICTBEHHBIX TTOMEIICHUI Ha pabOUnX MECTax U3- MEpSETCS HE Pexke
OJIHOTO pa3a B roj. M3mepeHnne pabounx MOBEPXHOCTEH MPOU3BOAMTCS JIOKCMETpamu Mapok HO-
16, FO-116, FO-117 u LMI-20.

JItokc- MeTp OCHOBaH Ha TpHHIUIIE oOpa3oBaHus (POTOTOKA B IEMH CEIECHOBOTO (HOTO-
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3JIEMEHTa ToJ AeHCTBHEM cBeTOBOro mortoka. Jlrokcmerp FO-116 npenHazHadyeH sl U3MEpEeHUs
OCBEILIEHHOCTH, CO3aBa€MOW HMCKYCCTBEHHBIMM HCTOYHMKAMHU CBETa U €CTECTBEHHBIM CBETOM C
MPUMEHEHHUEM CBETOOCIA0SIONINX HACAI0K B JHana3oHe, NpuBeeHHOM B Taoi. 10.

[Tpubop IO-16 wumeer Tpum OCHOBHBIX Tmpenena wusMepenus (25, 100, 500 1K),
yCTaHABJIMBAEMBIX C TIOMOIIBIO MEPEKIIIOYATENISA, U TPU AOMOIHUTENIBHBIX, (2500, 10000, 50000 1K),
[IOJIyYa€MBIX C IIOMOIIBIO MOIJIOTUTENA (TUIACTUHKUA W3 MOJOYHO-HEUTPAJIbHOIO OpPrcTeKia),
HaJeBaeMOro Ha (OTO’JIEMEHT W YMEHBUIAIOMIET0 CBETOBOM MOTOK, TMaJalolluii Ha ero
HOBEPXHOCTH, B 100 pas.

Jlrokemerp LMI-20 (puc. 10) mmeeT BCTPOCHHBIM MHMKPOIPOIECCOP, YTO IO3BOJISIET
BBITOJIHATH U3MEPEHUs: 0ojiee TOYHO U ObicTpo. OOnanaeT MUPOKUM TUAa30HOM H3MepeHuid ot 0
1o 100000 mrokc.

Puc. 10. Onucanue s1emenmog ycmpoticmea nokcmempa LMI-20):
| = nogopommuuwitt damuux oceewyennocmu, 2 — KK-oucnaei,
3 — nepexmovamens OUANA30HO8 UIMEPeHull; 4 — nepexiouamens
01 BKNOYEHURA, BLIKNIOMEHUA NPUOOPA, YOEPHCAHUA NOKA3AHUI HA ducnaee

Tabruya 10
Juanazonuvl usmepenus c6emoocnabaaouux Hakiaoox
Jlnana3oH U3MepeHui, JIK
OCHOBHOI1 ¢ HeocHoBnoii ¢ Hacagkamu™
OTKPBITHIM KM KP KT
($hOTOdIEMEHTOM
5...30 50-300 500-3000 5000-30000
20...100 200-1000 2000-10000 20000-100000

[Tpumeuanue. KM, KP, KT — ycnoBHoe 0003HaUeHHE MPUMEHSIEMBIX HAcaJoK ¢ KOA(PPHUIUEHTOM
ocnabaenus 10, 100, 1000 cooTBETCTBEHHO.

Hopsiaok nposenenus uiMmepenuii srokcmerpom F)-116

1. IIpucoeauHUTE CENEHOBHIN (HOTODIEMEHT B BIJIKY, PACIIOIOKEHHYIO B CTEHKE MPUOOpa.

2. PacnonoxuTre raJbBaHOMETp TOPU3OHTAJIBHO, a (OTOITEMEHT — MapajuleIbHO
M3MEPSAEMON MIOCKOCTH.

3. ITopsinok oTcyeTa 3HAYEHUS U3MEPSIEMON OCBELIEHHOCTH CJEAYIOIIMMA: IPOTUB HaXaToU
KHOIIKH OTIPEJICIISAIOT BBIOPAHHOE C MOMOIIBIO0 HacaaoK (Wiau 06e3 HacaloK) HauOoJbIee 3HaUYCHNE
nMana3oHoB u3MepeHuil. [Ipu Haxaroil nmpaBoil KHOIKE, TPOTUB KOTOPOW HaHECEHbI HaHOOJbIINE
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3Ha4YeHus, KpartHele 10, cieayeT mosib30BaThCs I OTcyeTa mnokazaHui mkamod 0-100; mpu
Ha)KaTOW JIeBOM KHONKE, MPOTUB KOTOPOW HaHECeHbl HaMOOJBIINE 3HAYEHUS [MANa30HOB
n3Mmepennii, kparaeie 30, cnenyeT nonb3oBaThes mkanoit 0-30. [Tokazanus npubopa B JeNCHUAX HA
COOTBETCTBYIOIIEH IIKaIe YMHOXKAIOT Ha KOA(D(PHUIIMEHT OCIIa0JIeHNUs, 3aBUCSIIUNA OT TPUMEHSIEMBIX
HacaJI0K M yKka3zaHuii B Ta0. 10.

C nenbro ycKOpeHMs MOUCKa Juana3oHa U3MEPEHUM, KOTOPbI COOTBETCTBYET MOKa3aHUAM
npubopa B npenenax 20-100 menenuit mo mxkane 10—-100 u 5-30 mo mkame 0-30, mocrymaiite
ciemyronmm odpasoM: nocienosarenbHo yeranoBute Hacaaku KT, KP, KM u npu kaxoii Hacaake
CHayaJla HA)KMUTE MIPABYIO KHOIIKY, a 3aTE€M JIEBYIO.

Ecinu npu nHacankax KM u HaxaTol JIEBOM KHOIIKE CTPEIKA HE JOXOAUT 10 5 JEICHUH 110
mikane 0-30, uamMepenus npoBoasATCs 6€3 HacaI0K, T.€. C OT- KPBITHIM (POTORIEMEHTOM.

Ilopsinok npoBeieHUs: u3MepeHuii npudopom 0-16

1. Pacnionokute ranbBaHOMETP TOPU3OHTAIBHO, a (HOTORIEMEHT — MapaJUIEIbHO TIOCKOCTH
OCBEILIEHHOCTH.

2. IlpoBepbTe, HAXOAUTCS JIU CTPEJIKAa NMPU HEMOJKIIOYEHHOM (OTOIIEMEHTE Ha HYJIEBOM
JIEJICHUH TIKAbI.

3. [locraBbTe nepekitouarens npudopa Ha npenen 500 k.

4. HanenbTe Ha (hOTOANIEMEHT JIFOKCMETPA MOTJIOTUTENb.

5. IoakmounTe AaTYUK K U3MEPUTENI0, COOII0Aasl MOJSIPHOCTh, YKA3aHHYIO Ha 3a)XKHMax.
Ecnu npu m3MepeHuM OCBEIICHHOCTH CTpelika OTKJIOHSAETCS MeHblle, ueM Ha 10 nenenuid, To
NEepEeKIIIoYaTeNb CleAyeT IepeBECTH Ha MEHbIINHN ITpesen u3Mepenus. [Ipu ocBeleHHOCTH MEHbIIe
500 nx mepexirouatensd nepeBoautcs Ha npeaena 500 u mornoTuTens ¢ GoTodIEeMEHTa CHUMACTCS.
Jls Gonpliei TOYHOCTH MPH MaJIbIX OTKJIOHEHMSIX CTPEIKU Ipubopa peKOMEHIYeTCsl IepeX0uTh
Ha MEHbIIINE TPEIEIbl H3MEPEHHUS.

6. ITokazanust mpubopa HEOOXOAMMO YMHOXKUTH Ha TOMPABOYHBIA KOA(P(OUIIMEHT, PaBHBIN
nns momuHecuneHTHbIX jgamm JIJI, JIJIL, JIXb — 0,9; momubecnentheix namn JIb u JITb — 1,1;
saMI HakanuBaHusg — 1,0 1 g ectecrBenHoro csera — 0,8.

ITpu skcrutyatanuu mpuOOpoB He OMYyCKaeTCs:

1. HarpeBanue ¢oroanemenTa 1o temneparypsl Boie 40 °C u qurtenbHOe npedblBaHUE B
BO3J/1yX€ C OTHOCUTEJIbHOW BJIAXKHOCTBIO cBbIlIE 80 %o.

2. Pabota ¢ OTKpPBITEIM (POTOIIEMEHTOM MPU OCBELIEHHOCTU €ro MOBEpXHOCTH cBhilie 500

JIK.
3. YcranoBka npubopa BOJIM3U TOKOBEAYIIUX MPOBOJIOB, CO3JAIONINX CUJIbHBIE MAarHUTHBIC
OIS
4. TIpuKOCHOBEHHE K TIOBEPXHOCTH (DOTOIIEMEHTA U CTEKJIa TIOTJIOTUTEINS U 3arpsi3HCHUE
uX.

Ilopsiiok npoBeaeHusi u3MepeHuii npuéopom LMI-20

1. BKIIrOUNTB YCTPOMCTBO.

2. Jlo)xnatbesi, MOKa YCTPOWCTBO aBTOMAaTHYEeCKH OTKanuOpyercss Ha Hoinb. Ha nucruiee
nosiBUTHCS «000».

3. BeiOepute nuana3oH u3aMepeHuit. JlocTynHel cienyoonme ruana3onsl n3mepenuit: 2000 —
0-2000 mrokc (3HAYEHUsST CUMTHIBAIOTCS C JUCIUICS B TOM BHUJE, B KOTOpOM OHH ecTh); 20000 — O-
20000 mrokc (3HaueHUs!, BHIBEJCHHbIE HA TUCILICH HeoOXoauMo yMHOXuUTh Ha 10); 100000 — O-
100000 ntoxc (3HayeHHs], BbIBEIEHHbIE Ha TUCIUIed HeoOXoaumo yMHOXuTh Ha 100). B HuxHei
qacTH AucIvies OyneT OoToOpakeH CIENYIOUIM MHOXHTENb, Ha KOTOPBIA TpeOyeTcs YMHOXKHUTb
pe3yJbTarT.

4. CHUMHTE 3aIIUTHBIN KOJIMAYOK € JaT4yvKa ocBenieHus. Ha nucruiee oTpasuThes ypoBEHb
OCBEILIEHHOCTH.

5. Eciin Ha gucnnee mosiBUTCA «l1  », 3TO O3HAYaeT, YTO ypOBEHb OCBELIEHHOCTU BBIILIE
BBIOPAHHOTO JMana3oHa w3MepeHui. [lepexmiounTe auama3oH W3MEpEeHH Ha Oosee IMIMPOKHIA,
UCIIOJIb3YS BEPXHUH nepekitoyarens (M. puc. 10).

6. Ilpu HeoOxomumocTH Oojee yTayHOrO pAaclOJIOKEHUS J1aTYMKa OCBEIIEHHOCTH €ro
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MOYKHO BpalIaTh.
7. dna Qukcanuu TNOKa3aHWN MEPEeKII0UYNTE HIDKHUN nepexirodatens (cMm. puc. 10) B
nonoxenne HOLD. Ha pgucriee mosiButcss cumBon H w  pesynbrar u3mepeHwit  Oynaer
3apuKCHpOBaH.
8. [locne okoHYaHMS U3MEPEHUH BEPHUTE 3alUTHBIM KOJIMAaYOK Ha JATYMK OCBEILEHHOCTH U
BBIKJIFOUHATE YCTPOMCTBO.

Pacuer 00111€r0 MCKVCCTBEHHOT0 OCBEIIEHUS

Pacuer uCKyCCTBEHHOT'O OCBEIICHUSI TPOU3BOAUTCS MPU MPOCKTUPOBAHUM MTPOMBIIIIICHHBIX
MPEANPUITHI WIH PU U3MEHEHUHU XapakTepa paboThl M 3aKITF0YACTCS B MOA00PE CBETUILHUKOB TI0
UX CBETOTEXHMUYECKUM XapaKTEPUCTUKAM WJIU ONPEEICHUHU YHICIIa CBETHIIBHUKOB U3BECTHOTO THUIIA
JUIsl 00ecIieYeHus: HOPMHUPYEMOM OCBEIIEHHOCTH. B MpaKkTHKe UCIOIB3YIOTCS CIASAYIOIINE METOIbI
pacuera:

1. ToueuHpIit METO.

2. Mertox ko3 unreHTa NCOIb30BaHUS CBETOBOTO OTOKA.

3. Meroa yaenbHOM MOLIHOCTH.

ToueyHbIii METOJ pacyeTa 0CBEIIEHHOCTH

Toueunslit MeTol IpUMEHSIETCA Ul pacyeTa OOLIero paBHOMEPHOro, KOMOMHUPOBAHHOTO,
001IEero JIOKATbHOIO0 U MECTHOI'O OCBELLEHUS IPHU 000N OpUEHTAIIMH OCBEIIAEMbIX TOBEPXHOCTEH.

Pacuer ocBelleHus O JaHHOMY METOJy MPOU3BOJAT C IMOMOULIbIO TPaUKOB H30JHOKC
(KpUBBIX paBHOM OcCBelIEHHOCTH). HameuaroT mnosoxeHue KOHTPOJIbHOM TOYKH, B KadecTBE
KOTOPOH BBIOMPAIOT HaMMEHEe OCBEIEHHYI0 TOUKY B Ipefenax IUIONIaau, IA€ JO/DKHA ObITh
obecrieyena HopMa ocBenieHHOCTH (puc. 11). s BRIOpaHHOW TOYKH A MO MaCIITAOHOMY IUIaHY
OIIPENIeNIAIOT pac- CTOSAHUS g OT TOYKU A /10 IPOEKIMH OCBEIIAIOIINX €€ JIaMIT Ha TOPU30HTAIbHYIO
wiockocTh. [1o rpaduxam n3omtoke (puc. 12) B pyHKINU g U BBICOTHI NTOABECA CBETUJILHUKOB HaJl
YPOBHEM OCBEIAEMON IMOBEPXHOCTH h HaXoAAT 3HAa4YeHHE YCIOBHOH OCBEIIEHHOCTH «e», T.€.
OCBEILIEHHOCTH, KOTOpas co3fgaBaiachk Obl siammod 1000 nMm. IIpocymMMupoBaB 3TH 3HAY€HUS,
HaAXOJAT ) € .

A [
he
¥
A
H h
g .
| |4
1 1
P
Y
7T T

Puc. 11
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Puc. 12. I'paghuxu uzomoxc

CBeToBOI NOTOK KaX10# JlaMNbl ONpeaensior no popmyne

1000E, -K - S

p:ye

rae | — ko3 GUIMEHT, YYUTHIBAIOIINI BIUSHUAE YJAICHHBIX CBETUJIBHUKOB, HE BOIICIIINX B ) € .
3HaueHne | OOBIYHO TpUHUMaeTcsa B mnpenenax 1,1...1,3; EH — ngomycTuMas MUHUMAabHAS
OCBEILIEHHOCTh, MPUHUMAETCS M3 Tabin. 9 B COOTBETCTBMM € BUAOM pPalOTHI; S — ocBelaeMas
riomaas nmoMenienus, M2 ; K — koadduiment 3anaca, yuuThIBAIOIINN CHUKEHUE OCBEIIEHHOCTH B
mpolecce dKCIUTyaTanuu  (3arpsisHeHue, crapeHue Jnamnbl). Koaddunment 3amaca u
COOTBETCTBYIOIIME CPOKU YUCTKH MPUBEAEHBI B Ta0. 11.

Takum 00Opa3zom, pacder Mo TOUYEYHOMY METOMY CBOJIUTCS K TOMY, YTO JJIsi CO3JAHUS B
JTAHHOUM TOUYKe TpeOyeMOW OCBEIIEHHOCTH EH B KaXXJIOM CBETHJIBHHKE JOJKHA OBITH YCTAaHOBJICHA
Jamma co cBeToBbIM MOTOokoM D. [To 3HaueHUIO0 CBETOBOrO MOTOKA, PACCUUTAHHOTO TO (GopMyme
(1), mo tabn. 12 ompenensieTcs OnvpKaiias CTaHAApTHAs JlaMIla, MOTOK KOTOPOW HE MEHBIIEe
pacyeTHOro.

oD =
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Taomma 11
Koaghghuyuenm z2anaca u coomeememayrowue cpoxu Hucmxu

KoadpuumenT 3anaca Cpokn
XapakrepHcTHKa 00BeKTa YHCTKH
JliomMHuHecuenTHRIe | HakanuBanua
B MECALL
[lomemenue ¢ DONBIIHM
BEIJICIIEHHEM MEBLUTH, JLIMA, 2 1.7 4 paza
KOTMOTH
[ToMewienue co cpeHHMHA 18 15 3 pasa
BLIICIEHHAMH
[lomewenua ¢ MANLIMH BkI- 15 13 2 paza
OeneHHAMH
OTKpPEITOE POCTPAHCTBO 1,5 1,3 3 paza Broj
Taomma 12
TE"IHH’!ECKHE’ _T{JP{,{KH!EPH?!‘HHKH JMN HAKATHEAaHUA
HomHHANEHEIE BETHYHHE
Tun namnel MomuocTs, Ceerosoii notok, | CeeToBad oTIa4a,
Bt M aM/BT
B220-15 15 105 7.0
B220-25-1 25 220 5.4
B220-40-1 40 400 9.5
E220-60-1 60 715 10,8
B220-100-1 100 1350 13,2
BE220-150-1 150 2100 13.3
[220-150 1530 2000 13.3
B220-200 200 2920 14.6
[220-200 200 2800 13.5
[220-300-1 300 4600 15,0
B220-235-15 15 35 5.7
B220-235-25 25 190 7.6
E220-235-40 40 300 7.5
b220-235-60-1 60 550 8.3
BE220-235-100-1 100 1090 10,0
[220-235-500-1 500 7200 13.6

Eciu Tpe6yeT051 OICHUTH OCBCUICHHOCTH B KaKOW-Tu00 TOUKE MMOMCIICHHUA IMPU U3BCCTHOM
PacCroJIOKE€HHNU CBETUJIIBHUKOB, T.€C. U3BECCTHO YUCJIO CBETUJIIBHUKOB, THUII CBETUJIbHUKA, THUII JIAMIIbL

U MX CBETOBOH MOTOK, TO popmyina (1) mpeobpazyercs K BUILY

E™ _ D-p- Zf
o -
1000K - 8§

[TonydyeHHOe pacyeTHOE 3HaYEHHE OCBEUIEHHOCTH corocTaBisgercs ¢ E, npuHATeIM 1o TabI1.

9, n nenaercs BBIBOA O €ro JOCTaTOYHOCTU. PacdyeT OCBEIIEHHOCTH, CO3/1aBa€MOM OTIEIIbHBIMHU

JIOMUHECIICHTHBIMU JIAMIIaMH, 110 TOYEYHOMY METOAY MPOM3BOAUTCS KakK JUIs JJaMI HAaKaJIWBAaHUA.
[TpenBapuTensHO ONpeNesIOTCA TapaMeTphl, CMBICT KOTOPBIX MOKa3aH Ha puc. 13,
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P L.
» L. [ . ro__ i, _ _ _
Pl ==t L ==t h=H-h—h,,
rac H - BEICOTA IIOMCHIICHUA, M, hc — pacCTOAHUC OT MMOTOJIKA 10 HUKHEN MMOBCPXHOCTHU JIAMIIbI, M;
h M — PACCTOSTHHUE OT paccMart NBAaeMOU TOUKH 10 I10J1a, M.
p 5

Puc. 13

[To rpaduxy wuzomokc (puc. 14) ompeaensercss yCJIOBHas OCBEIICHHOCTh ISl KaKIOW
JIaMIIbl, 3aTEM HaXOJUTCS UX CyMMa ISl BCeX Jiamil ) (e).
CBeTOBOI1 MMOTOK ONpenensieTcs mo GopmyIie:

1000E, - K - h
neQe
CoOTBETCTBEHHO, OCBEUICHHOCTh, CO3/1aBaeMas B 33JaHHOM TOYKE JIOMHUHECHEHTHBIMU
JaMIaMH, ompezensercs mo Gopmyie
q) . }-l . Z {J
M
E™ T &

P 2 -
1000K - h
Jl1s TOBBIIIEHHS OCBEIICHHOCTH, CO3JaBacMON JIOMHHECIEHTHBIMH JIaMIIaMH, OHH
0hOPMIIAIOTCS B BUJIE CBETUIILHUKOB, TI0 HECKOJILKO JIaMII B KaXKIOM.
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Puc. 14

Pacuer OCBEUIEHHOCTH OT CBETHJILHHKOB C JIFOMHHECHEHTHBIMH JIAMIIAMH BEJIETCS TI0 TEM
*e (opMyIiaM, 4TO U JUIsl OT/AEIbHBIX JIOMHUHECHEHTHBIX JIaMII, TOJIBKO C Y4ETOM KOJUYECTBa JIaMIl
B CBETHJIbHHKE.

OnpenensitoTcst napameTpsl (puc. 15)

L,
P=2o09; 1, ="2-105 1, =247
h ' h h

2.4u

CBeTOBOM NOTOK CBETHILHHUKA ONpCACIIACTCA 11O (bopMyne

o 1000E, -K -

S
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4 ,.f(. / /" / A 7
Puc. 15

[Ipu 3a7aHHBIX CBETWJIBHHMKAX, T.€. U3BECTHOM CBETOBOM IIOTOKE CBETHJIbHMKA (Tabm. 13),
1o rpaduKy U30II0KC (puc. 16) onpenesstoTcsi YCIOBHbBIE OCBEIIEHHOCTH «€» U UX CyMMa Y € ; 10
dopmyiie (6) onpenensieTcsi OCBEIICHHOCTh

E™ fD-u-Ze
" 1000K -h°

KOTOpPasa CONOCTaBJIACTCA C MUHUMAJIIBHO I[OHYCTI/IMOI>'I EH u3 Tabmn. 9.
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Tadauya 13
Texuuueckue xapaxmepucmuxu ceemuibHUKO8

Tun cee- HomMHHANLHEIE BeTHYHHEI
THNEHHEA | Momnocte, Bt | CreToroii notok, M | CeeToeas ornaua, aM/Br
JB20-4 20 1180 48 4
JI20-4 20 920 36,5
JUIL20-4 20 820 328
JIXB20-4 20 950 37.0
JTE20-4 20 975 372
J1b40-2 40 2195 68.0
JI140-2 40 1800 543
JUIL40-2 40 1900 55.0
J1b40-4 4{) 3500 30.0
JUI140-4 40 2340 324
JUIL40-4 4() 2100 68.0
JIXB40-4 40 2600 724
JThE40-4 40 2780 73.0
JIB65 65 4550 34.60
JII165 63 3750 31.3
JUILL6S b3 3050 T4.8
JIXB65 63 4100 23.0
JITh65 b3 4200 34.0
JIBE0-4 80 5300 85.1
JUIR0-4 80 4250 34.0
JUTLIR0-4 20 3600 30,2
JIXBE0-4 80 5300 35.1
JITEE0-4 30 4440 34.5

MeTo pacyera OCBEICHHOCTH 110 KOI(PPUIHEHTY HC01b30BAHNS

Meton 1o KO3(QQUIMEHTY UCHOJIb30BaHUS MpPHUMEHsIeTcs Uil pacdera OOIlero
PABHOMEPHOTO OCBEUIEHUSI B TOPU3OHTAIBHOM IUIOCKOCTU. lIpu pacuere mo JaHHOMY METOAY
CBETOBOM MOTOK @D JTaMITbI KaX0T0 CBETHIIBHUKA ONIpeiessieTcs mo hopmyie

E -K-§-Z2 (7)

N-m
rae E, — momycTumas MUHHMMAabHas OCBEIICHHOCTh, IPUHUMACTCS M3 TaON. 9 AT KOHKPETHOTO
BUJa pador, 5k; K — koaddunumenT 3anaca, npuHUMAaeTcss B COOTBETCTBUU ¢ Tabmn. 11; S — muomane
nomewenus, M° | Z - KOX(P(GUIIMEHT, XapaKTepU3YIOIUi HEPaBHOMEPHOCTh OCBEIICHHSI,
cocraiseT 1,15 nis namn HakanuBanwus, 1,1 — 1715 JIFIOMMHECUEHTHBIX JIamI; N — YHCIIO JIaMIT; 1] —

KO3(pPUIIMEHT UCTIOIB30BAHUS, T.€. OTHOCUTENbHAS IOl CBETOBOTO MTOTOKA JIAMIIBI, aIAl0OLIETO Ha
ITOBEPXHOCTH S.

=
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Pue. 16
I[H?I OIMPCACIICHHUA 1| HAXOAAT HHACKC ITOMCIICHU S
) A-B
=,
h-(A+B)

(8)
rie A u B — uinHa u mmpuHa noMenieHus, M; h — BbIcOTa MojiBeca JiaMIbl T.€. PACCTOSHUE OT
JIAMIIBI IO OCBEHIAEMOM MOBEPXHOCTH, M.

[To HaliilecHHOMY 3HAYEHHIO 1 C YU4eTOM KOA(P(PHUIMEHTOB OTPAKEHHsI TO- TOJKA Py M CTEH P

(Tabmn. 14) onpenensiercst K0O3)PUIMEHT UCTIOTB30BAaHUS 1) 110 Tab. 15.
Tadmma 14

Kosghgpuyuenmor ompamcenua cmen u nomoaxa

Xapakrep oTpaxaloleil noBepXHOCTH kmq}q}uuumf

oTpaseHHs, Yo
[oTonok ceexenobeneHHEI 70
IToTonok nodeneHHblii, B CRIPBIX MOMEIIEHHAX 50
[MoTonok yucTeIil GeTOHHEIH 50
[loTonok ceeT/Lli AepeBsHHLI (OKpalleHHbII ) 50
IloTonok DeTOHHBIH MPA3HLI 30
[loTonok AepeBAHHLIH HEOKpaICHHBI 30
[loTonok rpa3HLlil (Ky3IHHLA, CKIA] VII) 10
CTeHsl NoDeNneHHkIe, ¢ OKHAMH, OelILIMH LITOPAMH) 70
To ke, ¢ okHamu De3 wrop 50
CTensl DETOHHEIE ¢ OKHAMH 30
CTeHel, OKIeeHHBIE CBETILIMH 0D0AMH 30
CTeHEl IpA3HEIE 10
CTeHsl KHPNHYHBIE, HEOIITYKATYPEHHEIE 10
CTeHel, OKIeeHHBIE TEMHBIMH 000AMH 10
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Taoauya 15
loaghghuyuenm ucnonvzoeanua ¢ yuemom Ko3ghuyuenmos omparceHud NomaoJiK
Ko {Le OABLIOEAHUA © YHema ¥ fHEHMOE QMPANCEHUA NOMOIRA

Tun plp KoadduunenTt ncnons3opanu, % npu HHAEKCE i
[}

c

namner | o | o |0.510,610,710,810,9] 1,0 1,1 |1,25]1,5]1,75]12,012,5]3.0
Jliomu- | 70 | 50 |40 144 [ 48 | 5255|5760 | 6516770727577

HeC- SO T30 3539143 1461495254 ]58|62]64]67]70]73
LEHTHBIE [ 30 | 10 | 30 [ 3513914314548 | 50535761 ]64]167]70
TJOL 50 |47 501571647071 76])T78 798387191 ]%7
SO130 13614414958 6470175778082 |85]87]90
3011034364248 5562165697176 78] 83|88

Hakanu-
BAHHA

[To HalimeHHOMY CBETOBOMY IMOTOKY 110 hopmysie (7) BBIOMBAIOT OJIMKAUIITYIO CTaHIAPTHYIO
nammy 1o Tabn. 16 u 12. Ilpu HEBO3MOXXHOCTH BBIOOpA Jammbl C TaKMM CBETOBBIM ITOTOKOM
KOppeKTUpyeTcst uucio jgamm N.

B cimyuae ecnim HE0OXOAMMO PacCYUTATh OCBEHICHHOCTH MPH 33JaHHOM Pa3MELICHUH JIaMIl,
UX KOJTMYECTBE U M3BECTHOM CBETOBOM ITOTOKE JIAMIIbI, UCIIONB3YeTCs (popmyna

g _ D-N-n
P v e
K-S5-Z
Taomya 16

Texuuvecxue .‘J.'{J'PL',{F{H? E’;UHL"!HHKH AHOMUHECHEHMHBIX TAMN

Tun HoMmMuHANBHEIE BETHYHHEL
namnel | Momuocts, Br| Ceerooii notok, nM | Ceerosas oraaua, nM/Br
JUILL 20 T80 11,0
JI 20 ®70 11.4
J1b 20 1120 12,3
JUILL 30 1315 12,5
JI 30 1560 13,8
J1b 30 1995 14,2
JUILL 41) 1995 14,2
JIJ 40) 2225 14.0
J1b 40 2850 13.4
JUILL 80 3380 15,0
JI 80 3865 154
J1b 80 4960 18.1

[Tonmy4yeHHOE 3HaUEHHE OCBEIIEHHOCTH COMOCTABIISIETCS ¢ MUHUMAJIBHBIM JAONYCTUMBIM Ejy
JUTSL JAHHOTO BHJa palboT, M JIEIaeTCst BEIBOJ] O CTETIEHH OCBEIIEHHOCTH.

IIpu pacuere OCBEIIEHHOCTH OT CBETHJILHHUKOB C JIIOMUHECLHEHTHBIMH JIAMIIAMH HHJIEKC
noMmenieHus: omnpexaensercs mo Gopmyne (8), a KOIPGUIHMEHT WCMOJIB30BAHUA C YYETOM
KO3 PUIIMEHTOB OTpa)KEHHsI ITOTOJIKA Py U CTEH P, (Tabm. 15) Haxoautes us tabdin. 17.

CBeTOBOI MOTOK OompeenseTcs mo Gopmye:

rjae A— 4ucio JaMi B CBETUJILHUKE.
COOTBCTCTBCHHO, €CJIM U3BCCTCH THII CBCTUJIIBHHMKA H HX KOJIHYECTBO, TO OCBCUICHHOCTD,
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(10)

3
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E*KH

co3/1aBaeMasi STUMU CBETHIIbHUKAMH, onpeensercs no Gopmyse
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Metoa y1eJbHOH MOIHOCTH

I[aHHLIﬁ MCTOJ TPHUMCHACTCA TOJIBKO IJId pacyeTa OGH.IGPO PaBHOMCPHOI'O OCBCIICHHUA

HEOOJIBIINX U CpE€aAHux HOMCHIGHI/If/i, a TaKKC B CliydasaXx HpI/I6J'H/I3I/ITeJ'II)HOI71 OICHKH.

CBOJUTCS K  OIPEICICHHUIO

0o0IIero paBHOMEPHOTO  OCBEIICHUS

3agaya pacuera

HEe00X0aUMO

TEJIbHOM YCTAHOBKU H

v

144 YCTAHOBJICHHOM MOIINHOCTU WJIM YHCJIa JIaMIl OCBCTHU-

MOIITHOCTHU UCTOYHUKOB CBE€TA B CBE€THJIPHUKE, KOraa 4YucCjIO0 CBETHJIIbBHUKOB U3BCCTHO.
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VY nenpHas MOIITHOCTB OMPEIEAETCS IO GopMyIie
E“ -K-£ PN
C-n S
rae C — cBeroBas oTmada, JM/BT; P — MomHOCTh jaMm B CBeTWJIbHUKE, BT; ®— yzaenbHas
MOIIHOCTE, BT/M .

CaeroBas oTjava Juisl JJaMIl HakajauBaHUs Oepercs u3 Tali. 12, TFOMUHECIICHTHBIX JaMIl —
u3 1a0a. 16 U 1J1d CBETWILHUKOB — U3 Ta0. 13.

[Tocne mnpeoOpazoBanust BbpaxkeHUss (9) MOIyyuM BbIpaKEHUE [UIsl  OMpeesieHus
OCBEILIEHHOCTH, CO3/1aBa€MOM JIaMIIaMH,

-¥M
E'.p =

w0

»

P-N-C-y
K-§S-7Z
I[HSI CBCTUJIBHUKOB COOTBCTCTBCHHO
EVM _ P-AN-C:m |
P K-S-7

(11)

1. O3HaKOMHTBCS ¢ pabOTOH MpUOOpa ISl K3IMEPEHUS OCBEIIEHHOCTH — JItokemeTp FO-116.

2. B 3aBucuMocTH OT XapakTepa BBINOIHIEMONH pPAaOOTHI (OOBEKT paszauyus) HPUHSATH
MUHUMAaJIbHYIO JOIYCTUMYIO OCBEILIEHHOCTb U3 Tadil. 9, KoTopyto 3aHecTH B Tab. 18.

3. BoiOpaTh TOUKYy Ha OJHOM U3 CTOJIOB ayJWTOPUH, B KOTOpPOl MPOM3BECTH 3aMep
(dakTryeckoil ocBemeHHoCcTH. Pe3ynbTar 3anectu B Tadm. 18.

4. PaccuuTtaTh OCBEIICHHOCTh TPEMSI METOJIaMU: * TOUEYHBIM MeTOoAOM [opmymna (6)]; ¢ mo
K03 duimeHTy ucrnonab3oBanus [popmyna (10)]; ¢ mo yaenbsHO# MomtHOCTH [Popmyna (11)].

5. Ilo naHHBIM U3MEPEHHM U PACUETOB C/ENIaTh BBIBOJI O JOCTATOUHOCTH OCBEIIEHHOCTH.

5.1. U3 conocrasnenus E, u Ey cnenats BBIBO 0 1OCTATOUHOCTH OCBEIIEHHOCTH.

E™  pKH . pvM
5.2. U3 comocrasnenust E, , P 7 P P chenaTh BBIBOJI PACXOKIEHUH PE3yNIbTaTOB

" yKa3aTb, KaKou u3 MCTOOB pacucTa sABJIACTCA HanOoJee TOYHBIM.

Heo0OxonnMmple 1aHHbIE /ISl pacyeTra

JnmuHa nomemieHus — 12 M.

[[Tupuna nomemenus — 6 M.

Bricora momemenus — 4,2 M.

Tun cBetunpuuka — JIb40-2 ¢ nymst nammamu J1b40.

PaccrosiHne Mexy psiiaMu CBETHIIBHUKOB — 3,8 M. PazMepsl cBeTuiibHuKa — 1296 % 214 X
95 mm.

PaccrosiHre OT OTOJIKA A0 HUKHEN MJIOCKOCTH CBETHIIBHUKA — 150 MM.

BricoTa ctona (pabouero mecta) — 80 cm.

PesynpTathl pacuera opOpMIISIOTCS B BUJIE TaOJIUIIBI

Tadnuya 18

Pasmep | =« | = =l =1 =l=] =zl = E™ | pKu | pvM
=l 5| =

oowekta,| =| =| S| =] < =| &l =| = ZE P P P
Bl | T2 =9]=]=]=

MM JIK JIK Jlk

Yka3zaHus K BbIIOJHEHUIO 0TYETA
OTyer D0JKEeH CollepKaTh:
1. Llenb paboTHI.
2. Vcnionb3yembie TpUOOPHI.
3. Pe3ynbTaThl 3aMepoB U pacueThl OCBEIIEHHOCTH (Tabm. 18).
4. BEIBOEL.
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OcHoBHas1 JiuTEpaTypa:

1. EropoB B.A., 3enskoB C.A., IlnexanoB [.H. be3omacHOCTh KH3HEACATEIHHOCTH:
naboparopHbiii mpakTukym. — bpatck : MU3n-Bo bpl'Y, 2016. — 98 c.

JlonmoJIHUTeIbHAS JIUTepaTypa:

2. be3omacHOCTh KU3HEACATEILHOCTH: YueOHuK 11 By30B/ benos C.B. u np.- M.:
Bricmr.mkoma, 2007. — 616c¢.

KoHTpOJIbHBIE BOIIPOCHI

. KaxkoBbI BU/IbI HCKYCCTBEHHOI'O OCBEILIEHUS?

. UTO Takoe HOPpMHUPOBAHUE NUCKYCCTBEHHOT'O OCBEILICHHUS?

. KakoBsI ycTpoiicTBO 1 mpuHIUT pabOTHI JIFOKCMeTpa?

. Ha3oBuTE UCTOYHUKM CBETA /1JIs1 NCKYCCTBEHHOI'O OCBEILICHHUS.

. KakoBbI MeTO/IBI pacueTa OCBEIEHHOCTH, 00J1aCTh IPUMEHEHUS?

. HazoBuTe enuHUIIBI H3MEPEHMS OCBEIIEHHOCTH CBETOBOIO IMOTOKA?
. Uro takoe ko3¢ urueHT 3amnaca?

. Kak onpenensiercs ko punment ucnoap3oBaHus?

031N LN kW~

JlaGopaTopHasi padora Ne4.

NCCIEAOBAHUNE BUBPALIUU [TPON3BOJCTBEHHOI'O OBOPYIOBAHUA U CIIOCOBbBI
EE CHXEHUA

[{eab padoThI

1. O3HakoMuTBbCA ¢ TpUOOpaMU U anmapaTypou 1Jid U3MEepeHus: BUOpaluu.
2. [TpoBecTr n3MepeHus: ypoBHEH BUOpaIlu Ha 1aOOPaTOPHOM CTEH/IE.

3. IIpoBecTu aHaiu3 METO/I0B U CIIOCOOOB CHMKEHUS BUOPALIUH.

4. OcBOUTH METO/IbI pacyeTa BUOPOU3OIISALINY.

Coaep:xanue padoThbl

1. DKCrmepuMEHTAILHO W PacdyeToM ONpPEISIHTh YPOBHU BHOpaIMu, CO3/JaBacMble ¢
HCTOYHUKOM.

2. [IpoBecTy aHAIN3 MOTY4YEHHBIX PE3YJIHTATOB C TOUKH 3PEHUS:

— TPEBBIIICHUS BUOpAIMU HAJ HOPMATUBHBIMU;

— COBITAICHUA BKCHCpI/IMCHTEU'II)HI)IX JTAHHBIX C paCLIeTHI)IMI/I?

3. OdbopMuth pe3ynbTaThl B BUIE OTUETA.

Ocnoenvle mepmunsl u onpeoeneHus
Hapsiny ¢ pa3smepHbIMH TapaMeTpaMu: BHOPOCKOPOCTH (M/C), BHOpoyckopenue (M/c2 ),
BUOpomnepeMenieHre (M) — TpPU OIEHKE WHTEHCUBHOCTH BHUOpAIMM HUCIHOIB3YIOTCS UX
jorapupMuyecKre BeTHUNHBI: )
L = Zi}lgI—,
- YPOBEHBb BUOPOCKOPOCTH: "

crae V, =5-10" mlc;

L =20 1gL, rae a, =3-107 m/c’;
- YPOBEHb BUOPOYCKOpPEHUS: ay

L, =2ﬂlgL,rJe x, =8-10% .

- YPOBEHb BUOPOTIEPEMEIIICHHS: %o

Jlns rapMoHMueckoi BuOpammu ¢ yactoToit f ypoBHu BHOpoyckopenust (La) u ypoBHH
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BuOponepememnienus (LX) BeipakaroTcst yepe3 ypoBeHb BHOpockopocT (LX) cooTHOMEHUIMU

Crnektp BuOpamMu — pacrnpeieieHue YpOBHEH BHOPOCKOPOCTH (BHOPOYCKOpEHHs) IO
OKTaBHBIM I10JIOCaM YacTOT.

OxTaBa — 3TO YaCTOTHBIN JUANMa30H, B KOTOPOM BEPXHsIS 4aCcTOTa B 2 pa3a 00JIbIle HIKHEH.

OO6mrast BuOpamusi — 3T0 BHOpaius, JCHCTBYIOIIAs Ha BCE TEJIO YeJOBEKa (BOIUTEIH
aBTOTPAHCIIOPTA).

JlokanpHas BUOpalusi — 3TO BUOpAIysi, IEHCTBYIONIAs HAa OT/CIBbHbBIC YacTH Tela (PyKH Ipu
pabote ¢ py4yHbIM HHCTPYMEHTOM).

Bubpowusonsmust — 370 crnoco® CHIKEHUS BHOpAllMU C MOMOIIBIO YIIPYTUX AJIEMEHTOB,
YCTaHABIMBAEMbIX MEXIy HCTOYHUKOM BUOPAIIUU U 3AIIUIIAEMBbIM 00BEKTOM.

Bo3aeiicTBue BHOpalMii HA OPraHU3M YeJI0BeKa

Brnusinue BuOpamnuu Ha 4YelOBEKa 3aBUCUT OT €€ CHEKTPAILHOTO COCTaBa, HAMPABJICHHS,
MeCTa TPWIOKECHHS, TMPOAOKUTSIBPHOCTH BO3JCHCTBH, a TakXke OT HWHAWBUIYaTIbHBIX
oco0eHHOCTel denmoBeka. I TeM He MeHee BBISIBICHBI OIpECIICHHBbIE 3aKOHOMEpHOCTH. llpu
BuOpauuu B nuana3zone 4actot 0,2...0,5 ['1 yenmoBek MCHBITHIBACT «yKauMBaHUEY»; IIPHU YaCTOTAX
1...50 I'm — GoneBble omIymeHus: ¥ IUCKOM(OPT Pe30HAHCHBIX KoieOaHMid yacTel Tena (rpyap —
2...12 T'u, ropno — 6...27 I'u, Horu, pyku — 2...8 I'u, ronosa — 8...27 I'u, uemoctu — 4...27 I'n,
NO03BOHOYHUK — 4... 14 'y, xuBoT — 4... 12 T'ny); npu yactorax 1...9 I'y 3arpyaHeHO nbIXxaHue; npu
yactorax 0,9...80 ' omrymaercsi CHUKEHHE OCTPOTHI 3pEHUS.

CrniocoOnlI nepeiaun BUOpaIy Ha YesloBeKa IoKa3aHbl Ha puc. 17.

41 2

Puc. 17, Cnocofet nepedauu sudpayun Ha yelpsexd:
a — mpanchopmaoe cpedemeo (naccaxcup),; 6 — aemomoiduwiu, CHM,
mpaMeaii i #.o.; & — Memano- i depesooipadamsl e chianil
u dpyeoe ofopydosanie, & — PYuHbIE MaWUHb (YeToaer — onepamop)

[To 3akyOUeHUI0 MEIUKOB BHOpalMsl OKa3bIBaeT BPEIHOE BIMSHHE Ha (YHKIIMOHAIbHOE
COCTOSIHME, 4YTO CKa3blBaeTCd HAa CHUKEHUM IPOM3BOJUTENBHOCTH TpyZJa, a TaKXKe Ha
($U3HOIOrMYeCcKOe COCTOSHHUE, YTO MPUBOAUT K BOSHUKHOBEHHIO BUOPOOOIIE3HH.

Cy1iecTBeHHOE BIMSHUE HA YellOBEeKa-omepaTopa OKa3biBaeT BuOpaus ¢ yacroramu 1...30
['m. B OCHOBHOM HMMEHHO B JTOM JHMAala30HE pPAaclOJOXKEHbl CHEKTPbl 4YacTOT BHOpanuu
pa3sHOOOpa3HBIX CPEICTB, CAMOXOAHBIX CTPOUTEILHO-JOPOKHBIX MAIIIUH.

Haubonee HeOnmaronpusTHOE BO3AECHCTBUE BUOpAalMM, KOIZla YEJIOBEK MOJYKET UCIHBITHIBAThH
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0oJIeBBIC ONIYIICHUS W JUCKOMGOPT, MPOUCXOTUT TMPH PE30HAHCHBIX KOJICOAHUAX, T.C. KOTJa
qacToTa COGCTBGHHLIX KOHGGaHI/II\/'I TCJIa HUJIN €ro ‘{aCTefI COBIIAacT C qaCTOTOﬁ BLIHy)KIICHHBIX
KOJIeOaHMIA.

HopmupoBauune BuOpanuu

C 1enplo orpaHUYeHHs BPEHOTO BO3ACHCTBUA BUOpamnuu Ha denoBeka ['OCT 12.1.012-78.
CCBT «Bubpanus. O6mue TpeboBanus 0€30IaCHOCTHY» yCTAHABIMBAET MPEACIBHO OMYCTUMBIC
YPOBHM BUOpaIMK Ha pabo4UX MecTax.

OOm1ast BUOpaIus M0 HCTOYHUKY €€ BOSHUKHOBEHHUS MOPA3IENIAETCs Ha 3 KaTerOpuu:

* TPAaHCIOPTHAsl BUOpaLUs;

* TPAaHCIOPTHO-TEXHOJIOTUYECKast BUOpAIIHS;

* TEXHOJIOTUYECKasi BUOpaLys.

Kareropus 3 o mecty neicTBuUs OIpa3AeseTcsl Ha TUIIBL:

* Ha MIOCTOSIHHBIX pa0OYUX MECTax MPOU3BOACTBEHHBIX TOMEIIECHUH;

* Ha pabo4MX MeCTaxX NPOU3BOJCTBEHHBIX IOMEIIECHUMN, TJI€ HET MallUH, F€HEPUPYIOLIUX
BHOpaIuio;

* Ha paboymx MecTax NPOHM3BOJCTBEHHBIX IMOMEHICHUH HJIsi PabOTHUKOB YMCTBEHHOTO
Tpyaa.

JlonmycTHUMBIE 3HAYEHUSI CKOPOCTH U YPOBHH BUOPOCKOPOCTH MpHBENEHBI B Ta0. 19 u Tabdi.
20.

Jliia obuielt BuOpauuu och Z HalpaBiieHa BEPTHKaIbHO, och X, Y — B TOPU30HTAIBHOU
IUIOCKOCTH.

Jliig nokanbHOM BUOpALUK OCh Z COBNAJAET C HANPaBICHUEM IPUIIOKEHUS CUIIbI, OCh X — C
OCBIO PYKOSITKH, a OCh Y NEPIEHIUKYJIApHA O0csM X, Z.

[IpuBenennsie B Tabs. 19 3HaueHus BUOpAMK OTHOCATCS K HEMPEPHIBHOMY BO3IEHCTBUIO
BHOpauu B TeueHue pabouero maus (8 dacos). Ilpu nmeiictBum BUOpaiuu MeHee 4 4 B TCUCHHE
pabodero HA ykazaHHble B Ta0n. 19 nomycTumble 3HaueHHUs] BUOpanuu yBenuuuBaroTcs Ha 3 JIb,
IIpY JeNUCTBUM MeHee 2 U — Ha 6 1b, npu aelictBuu MeHee 1 1 —Ha 9nb.

YpoBHU BUOpanuu, npuBeneHHbIe B Ta01. 20, COOTBETCTBYIOT HENPEPHIBHOMY BO3JIEHCTBUIO
BUOpAIM B TEUEHUE CMEHBI.

Tadnuya 19
Honvemumeie yposwu odweli audpayu

BubpockopocTe, M/C 1 YPOBHH BHOPOCKOPOD-

Bua HanpagneHue cTH, 01k
BHOpALHH neilcTERA B OKTABHLIX MOAOCAX HACTOT
| 2 4 8 16 |31,5] 63
20070125013 1.1 1.1 1,1
TpaucnopTHan Z - - - - : :

132 [ 123 [ 114 [ 108 | 107 | 107 | 107
63 | 35132132 1321321232
122 [ 117 | 116 | 116 | 116 [ 116 | 116
TpancnopTHO- - 351 1310631056056 056
TexHonoriicckas | X, ¥, Z — |z lwsl102 101|101 101

(kaTeropua 2)
- 1.3 |0451022]1 02102102

(kaTeropna 1)

X1z - 108 | 99 | 93 | 92 92 | 92
TexHonorudeckan Y Y7 — 0.5 1018 |0,08910,079]0.07910.079
(KaTeropua 3) o — 100 | 91 83 hE | 84 84

X YZ — | 0,18 [0063]0.032{0,028]0,028 |0.028

- 91 B2 | 76 | 75 | 75 | 75
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Tadmya 20
Honyemumeie Vpossy 10K TsHO0 sUOpayil

Hanpasnene Bubpockopocts, Mfc H YpoBHH BHOpockopocTH, 1b B OKTaB-
cliCTEMS HBIX MOJOCAX HACTOT
A 8 16 | 31,5 63 125 | 250 | 500 | 1000
2.8 1,4 1,4 1,4 1,4 1,4 1.4 1.4
XYz 115 | 109 | 109 | 109 | 109 | 109 109 109

Ecnu paGounii HaxonuTCS B KOHTaKTe C BUOPUPYIOIIUM SJIEMEHTOM HE MOJHYIO CMEHY HITH
B TEYEHHE CMEHBbl paboTaeT C HECKOJbKMMHM MCTOYHHKAMH, HWMEIOIIUMHU DPA3JIUYHbIE YPOBHU
BUOpAINH, TO OLIEHKA BPEAHOTO BO3- JACUCTBUS BEACTCS MO SKBUBAJICHTHOMY YPOBHIO BHOpALIUH.

[Ipu pabGote ¢ OgHMUM BHUOPHUPYIOIIMUM HWHCTPYMEHTOM B TEYEHHE CMEHbI t MHH
HKBUBAJICHTHBIN YPOBEHb BUOPAIIUH ONpeAessieTcs no hopmyrie

L, =10lgl.10% =L +101gL
- T r

rae Ly — ypoBeHb BHOpanuu MHCTpYMEHTa Ha 3aiaHHOi yactoTe Ab; T — MakcuManabHOE BpeMms
paboThI ¢ BUOPHUPYIOMIUM HHCTPYMEHTOM 3a cMeHy, T = 320 muH.

I[Ipu pabore B Te4YeHHE CMEHBI C HECKOJbKUMU BHOPHPYIOIIMMU HHCTPYMEHTaMH,
MMEIOIMMHI YpOBHH BuOpaumu Ln, coorBeTrcTBeHHO 1o U, MUH C KaXJbIM, 3KBHUBAJICHTHBIN
ypOBEHb BUOpalluu omnpeaensercs no popmyine

i
L 0,1 Ly +101g—
(0L

L, =101g>’10 )
J=l

/1€ ] — YUCJIO BUOPOMHCTPYMEHTOB.
Jiis ynporieHus pacdetoB 1o gopmysie (12) momyctiumoe BpemMsi paboThl MOXKET OBITH B3STO
u3 Ta01. 21, B 3aBUCUMOCTH OT MPEBBIIIEHUS TOITYCTUMBIX YPOBHEH.

Tatmiya 21
[Mpeernuenne nonyerumoro ypoeHa, 1b 0 3 6 9
CyMMmapHOe BpemdA padoTel B CMEHY, MHH 320 | 1o0 | BO | 40

PaboTa ¢ uHCTpyMEHTOM, YPOBHH BHUOpAIIMK KOTOPOTO O0jbIe ueM Ha 12 nb mpeBbImaroT
JIOITyCTUMBIE, 3allpeniaeTcs.

Metoabl ¥ c1IOCOOBI CHHKEHUS BHOpaNu

Jlyig orpaHUyYeHusl BPEIHOTO JEeUCTBUS BUOpallMM Ha YEJI0BEKa MOTYT ObITh MCIOJIb30BaHBI
CJIEAYIOIINE CIIOCOOBI:

1. CaHmxeHue BUOpalMy B UCTOYHHUKE, YTO MOXKET OBITH PEATU30BAHO:

* [IpU IPOEKTUPOBAHUHU 000PYIOBAHMS;

* [IPH U3TOTOBJIEHUU 00OPYI0OBaHUS;

* [IPH IKCILTyaTali 000py10BaHHUA.

2. CHIKeHue BUOpaluy Ha MyTH pacipOCTPAHEHUS], UTO MOXKET OBITh PEaTM30BaAHO:

* C TIOMOII[bI0 BUOPOU3OIIMPYIOIIUX YCTPOUCTB (CUACHBSA, TNIATPOPMBI, PYKOSTOK);

* C IOMOUIbIO0 UHAUBUAYAIBHBIX CPEJICTB (MepUYaTKH, 00YBb).

3. PernamenTanus ycinoBui Tpyaa:

* COKpallleHrne 001Iel MPOI0KUTEILHOCTH pabodero JHs;

* COKpAIlleHHE MPOJODKUTENIEHOCTH paObOThI C BUOPOOIIACHBIM 000PYI0BaHHEM.

BuOpousonupyromue ycTpoiicTBa OeisTCs Ha IMAaCCHBHBIE M aKTHUBHbIE. B maccuBHBIX
cucreMax BHOPOM3OJALMUSA JOCTHTaeTcs 3a CUeT CMSTYEeHUs IO0JIBECKH BHOPOH30IUPYEMOTrO
00BEKTa M, COOTBETCTBEHHO, YMEHbIIEHHs Kod(pQuIMeHTa nepegadd. B akTUBHBIX cHCTEMax
UCTIONB3YIOT JIONMOJHUTEIbHBIE HCTOYHUKUA SHEPruH, 3((EKT TO0CTUTaeTCs] HCKYCCTBEHHBIM
BO30YXJI€HHEM KOJIeOaHUH MPOTUBO(A3HBIX MO0 OTHOILIEHHIO K OCHOBHBIM.
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OcHOBHbIE IPUHIUINBI IPOEKTHPOBAHUS CPEACTB BUOPO3AIUTHI

ITpu pa3paboTke cpencTB BUOPO3AMUTH HEOOXOMMO UCXOUTh U3 CIEAYIOIINX YCIOBHIMA:

* TpeOyeMoii BETMYNHBI CHIDKCHUST BUOpAIINy;

* CIIEKTpa ypOBHEH BHOpanuu.

IlepBoe ycnoBue T103BOJIAET YCTAHOBUTh IPEBBINIEHWE YpPOBHEW BUOpanuu Haj
normyctuMbiME (Taba. 19, 20). DTo ycinoBue 3anuchIBaeTCs Tak:

L,=I,-L,

i E
Ine ™ — tpebyemas BenuunHa CHIDKeHHs BUOpauuu, Ab; ™ — dakTuueckuii yposeHb BHOpaluy,
ab; L. _ wommnansmsit ypoBeHb BHOpauuu, 1b; 1 — HOMEp OKTaBHOM MOJIOCHI YacTOT (AJIs1 0OIIei
BuOpamuu: 2, 4, 8, 16, 31,5, 63 I'i;; s nokanpHOM BuOpanuu — 8, 16, 31,5, 63, 125, 250,500, 1000
I'm).

Bropoe ycioBre o3BOISIET yKe B IEPBOM MPUOIIMKEHUH BRIOPATh CPECTBa BUOPO3AIIUTHI,
MOCKONBKY HUX 3()(QEKTUBHOCTH 3aBUCHT OT COOTHOIICHHS MEXKIy COOCTBEHHOH YacTOTOM
BUOpo3anmuTHOM cucteMbl (fyp) M 9acTOTON BBIHYXIACHHBIX KojeOanwii (f;), T.€. MX OTHOIICHHE
JIOJKHO YIIOBJIETBOPSITH YCIOBHIO

Jos 2
f V2

OcHOBBI pacyeTa BUOPO3aIIUThI

®u3nyeckuil cMbIC BUOPOU3OJIALUU COCTOUT B TOM, YTO YIPYrUil 3J€MEHT (NIpYyKUHa,
pe3nHOBAs MPOKIIAAKA, THEBMOOAIIIOH | T.[I.), YCTAaHABIMBAEMbII MEXly UCTOYHUKOM BUOpaIluU U
3aIUIIAeMBIM 00BEKTOM, ITPEOOPa3yeT FIHEPTHIO MEXAaHUIECCKUX KOJICOAHUI B TEIIJIOBYIO.

B obmem cnyuyae ypaBHeHHe, OmMHChIBarolee KosieOaHus B Takoi cucteme (puc. 18, 0),
UMEET BH/]T

Mi+bx+Cx=F,, (13)

roe %X~ coOTBETCTBEHHO, BHOPOYCKOpEHHE, BHOPOCKOPOCTH, BHOpOIEpeMeIIeHne; b —
K03()(QUIMEHT OTEPh Ha BHYTPEHHEE TPEHHE.

F,

S

r

i

Pue. 18, Hpunyunuaisnas cxema suoposauiumet (a) u pacuemuan modeis (6):
Fe — gozwyvwgmowan cuna, H: F, — cura na oGrvexme nocre eubpamopa, H;
M — macca ucmounuka sudpayuu, C — NoecMrocms UOPOUTOIAMOPA,

I — ucmovnux sufipayuu, 2 — sudpouzoramop; 3 — ocHosanue, dividanerm

Pemenunem ypaBaenust (13) oTHOCHUTETEHO BUOPOCKOPOCTH SIBISIETCS

$=V= h, _ (14)
Jb* +(0M -C/ o)

N3 ananmsa Beipakenus (14) ciaemyer, 4To, 4eM OOJbIIE 3HAMEHATENb WM Y€M MCHBIIE
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YHCIIUTENb, TEM MEHbIlIe KoyiebarenpHas ckopocTh. Ha Benu- uumnbl Fe u M mpakTuuecku
BOBHGﬁCTBOBaTB HC NPCACTABJIACTCA BO3MOKHBIM, HC U3BMCHUB MMapaMCTPbl UCTOYHUKA BI/I6paI_[I/II/I.

BennuuHbl, BXOonsduMe B 3HAMEHATENb, MOXKHO MEHATh 3a CYET KOHCTPYKTHBHBIX
usMeHenui. /s 3Toro paccMorpum 3 ciaydas:

1. Ha HU3KHX 4acTOTax (Clo=oM)

BBIPpAXKCHUEM

npu b = 0 konebarenbHasi CKOPOCTh OMPEACTIAETCS

F

I =—“’m .
C

T.C. 3aBUCHUT OT ) KECCTKOCTHU BI/I6pOI/I3OJ'I$ITOpa.

{Clom=<mM)

2. Ha BBICOKHX YacTOTax pu b = 0, COOTBETCTBEHHO,

I’F”

M
T.C. 3aBUCHUT OT MaCChI 06’BCKTa.

3. B o0mactu Mexay HU3KUMHU U BBICOKMMHU YacCTOTAMHU (Clo=oM)yveer mecto
pEe30HaHC.

YacroTa, Ha KOTOPOW HACTyIaeT PE30HAHC M KojeOaTenbHAass CKOPOCTh PE3KO BO3PACTacT,
Ha3bIBACTCSI COOCTBEHHON YacCTOTON BUOPO3AIMTHONW CHCTEMBI:

W3venenne BHOPOM3OJSIHMH, B 3aBHCUMOCTH OT COOTHOIICHHUS COOCTBEHHOW (o ) M
BBIHYXJICHHOH (®; )4acToT U KodduiueHTa noteps, (b) nokasano Ha puc. 17.
W3 puc. 19 BugHO, uT0 3P PeKT BHOPOU3OIIAINH HACTYIIAET, HAYMHAS

¢ 2.
1

0y

TakuM o0pa3zoM, /Uil yMEHbUIEHHUs] BUOpally Ha 3allMIIaeMOM OOBEKTE BUOPOM3OJIATOP JOJIKEH
UMETh TaKHe MapaMeTphl, YTOObI €ro COOCTBEHHAs YaCTOTa OTJIMYANach OT YaCTOThI BBIHYXIEHHBIX

. 2
KoJieOaHui HEe MeHee YeM B ¥ < pas.

ft“ b =10
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Puc. 19

Onucanue J1a0OPATOPHOH YCTAHOBKH
B pabore HeoOxomumo wuccnenoBarh 3((EKTUBHOCTE BUOPOM3ONALMU BEHTUIATOPA,
YCTaHOBJICHHOT'O Ha YETHIPEX PE3NHOBBIX BHOpou3ositopax (puc. 20).
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Pue. 20. Cxema yemaroaxi.
{ — gesmuiamop,; 2 — sudpouzoiamop, 3 — sudpodamuus,
4 — npedvcutumens, J — wymomep

W3MepuTenbHbIi TPaKT KOMIUIEKTYETCS Ha 0a3e aKyCTHYECKOTO TPaKTa, COCTOSILNEro W3
nrymMoMepa ¢ OKTaBHBIMH (PuuibTpamu, npemycwintens. [lpu u3mepeHun BuOpanuu MUKpodoH
3aMeHseTcs Ha BuOponatynk. KperieHne natyvka K KOHCTPYKIMHU OCYIIECTBIISIETCS C MOMOIIBIO
MarHmra.

OcHoBHbIE TapaMeTphI CTEHIA!

* TUaMeTp BUOpou30isITopoB, d = 80 mwm;

* BbICOTa BUOpou3oisaTopa, h = 50 mMm;

* IOIMYCTUMOE HaNpsDKEHUE Ha cxaTtue, o= - 4 10° Ila;

* Macca BeHTHWIsITopa, M = 80 KT}

* YaCTOTa BpALlEHUS KPbLIHYATOTO KoJieca BEHTHIATOpa, T = 4800 06/MuH;

* KOJIMYECTBO BUOPOHU30IIATOPOB, N = 4;

* K03 HUIMEHT cOnPOTUBIIeHUs pe3uHbl, b — 1200 H-c/m.

[lo pa3sHocTM ypoBHEH BHOpanuM, HW3MEPEHHBIX JO U Tociae BHOPOU3OJIATOPOB,
onpenensiercs 3pGEKTUBHOCTb BUOPOU3OIISAIUH.

JIunesas nanens npudopa BIIB-003 ¢ pyukamu ynpasieHus noka3aHa Ha puc. 21.

Puc. 21

Ilopsinok BbINOJIHEHHS PA0OTHI

[locne momydeHus: pa3pelieHHs] TPENoJaBaTelisi Ha MNPOBEICHUE H3MEPEHUN CTYACHTHI
JIOJDKHBI BBITIOJTHUTD CIIEAYIONINE OTICPAIINH:

1. Bxurounts npubop. Brirouenne nmpudopa oCymecTBIsSeTCsl ¢ TOMOIIBIO MepeKIoYaTens
1 «Xox paboTB» MOBOPOTOM IO YacCOBOW CTpENKE A0 OTMETKH «S» (MemneHHo). O HaTW4Yuu
HANPSDKEHUS B TPUOOpE CBUACTEIBCTBYET 3arOpaHre OJJHOTO U3 CBETOAHOIOB 2.

2. Ilepexmouatens 3 «DOunbTpbl» yCTAaHOBUTH B MOJOXKEHUE «JIMH» M HaxaTh KHONKY 4
«V».

3. [lepexirouaTenu «I€TUTENIN» YCTAHOBUTD B CIEIYIOIINE MTOJIOKEHHUS:
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» «Jlemutens I» — 5 Ha 80 1b;

* «/lemurens I1» — 6 Ha 60 nb.

4. BIIOYNTh UCTOYHUK BHOpaluu — BEHTHIATOP. Eciam okakercs, 4To cTpenka mpudopa
Haxoautcs He B cektope 0...10 nb (HmxHss mkana), To BHadasne nepekitouarenem S5 «/lemurens [»
BBIBECTH CTPEJIKY B IpENeNbl IIKalbl, YTOObI MOXKHO ObUIO CHSTH MoKa3aHus. Eciu sToro He
yZ1aJI0Ch JOCTUTHYTh, TO UCIOJIB3YETCs Nepekatodarens 6 «leaurens I1».

5. nst u3aMepenusi BUOpallid B OKTaBHBIX IOJIOCAX YACTOT YCTAHOBUTH MEpEKIr0YaTesb 7
«DunbTpbl OKTaBHBIE» HA NEPBYIO OKTaBY ¢ yacToToi 2 I'l m HaxaTh KHONKY 8. B ciydae ecinu
cTpenka npubopa okaxercs 3a npeaenamu mkaisl 0...100 g1b, BEIBECTH CTPENIKY B Mpeaesbl HIKaIbI
nepekiouarenem 6 «Jlemurens [1y».

6. OTcyer noka3aHuil MPOBOJUTCS IO WIKAJIE 9 B COOTBETCTBUU C FOPSAILIMM CBETOAMOJOM B
LEMIOYKE CBETOMO/IOB 2; K HUM CYMMHUPYIOTCS TTOKa3aHusl CTPEJIOYHOT0 UHMKATOpa Mo mkane 12.
Kpome toro, ansa nonydyenus: (akTUYECKOTO 3HAYEHHsI YPOBHS BHOpAIMU K MOKA3aHHSIM, CHSTHIM
no mkanaMm 9 u 12, mHeobxomumo mpubaButh 26 n1b mias marumka tuna AM-4 wim 56 nb ans
naruuka JIM-6.

7. IlepeBectu nepexintoyaTesb 7 « OUIbTPB» HA YaCTOTY CJIEIYIONIEH OKTaBHOM MOJOCH — 4
['n u (kak 3T0 Ienayioch B 1. 5 U 6) IPOBECTU COOTBETCTBYIOIINE OMEepalui. AHAIOTUYHO MTPOBECTU
YKa3aHHbIE OllepallMy Ha CIEAYIOUIMX OKTaBax A0 4acToTsl 63 ['1. Pe3ynpTaThl n3MepeHuil 3aHecTu
B Tabu. 22 (cTpoka 1).

8. VYcranoButh BuOpomaryuk (cM. puc. 18) Ha miacTUHy mnocie BUOpOU3OJIATOpAa U
BBHIMIOJTHUTHh aHAJIOTUYHBIE ONepalud, Kak B mim. 5—7. Pe3ynpTaThl 3amepoB 3aHecTd B Tabm. 22
(ctpoka 2).

Tadmua 22
No Ypoeuu ubpockopocTtH, ob
|; J"|_1 [Mapamerp B OKTABHBIX NOJIOCAX 9acTor, [y
112] 4 8 | 16| 315 63

I L| - » -:'!E

2 I ne ' JE

3 aLIlI = LI_ = LI_ , Ak

4 L, nb

5 AL,,..nb

Onpenenenue 3pheKTHBHOCTH BUOPOU30JISITOPOB
D deKkTHBHOCTE BUOPOM30IIATOPOB OINpeenseTcs dKkcnepuMenTanbHo ( ALy ) u pacyeTom (
ALpc ).
dakTudeckas (IKCepuMeHTanbHast) 3QpPEeKTUBHOCTE BUOPOU3OIATOPOB OMPEAEIETCS KaK
pa3HOCTb MEXIy cTpokamu 1 u 2 tabn. 22, nb,
AL, =L, -L,

KOTOpasi 3aHOCUTCS B Ta0JI. 22 (cTpoka 3).

B ctpoky 4 Tabn. 22 3aHOCSATCS NaHHBIE TOMYCTUMBIX YPOBHEH BHOpaIuu, B3sThIE U3 TaOIL.
19.

s ompenenenus pacueTHOW 3(h(HEKTHBHOCTH BHOPOM3OJIATOPOB BHAYANE OMPEACTSIOTCS
napaMeTphl:

. Ph

“  NSo
CraTtnueckasi ocajika BUOPOH30JISTOPOB, MM, rae P — Bec BenTwisAtopa, H; S —
IUI0MIA/1b BUOPOU3OIISITOPA, MM.
[Tapametpsr h, N, a 6epyTcs U3 onucaHus CTeHAA.

YacToTa BRIHYKJICHHBIX KosieOanuid, [,
fo=—
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e N — 4YUCI0 OOOpPOTOB KPBUIBYATOTO Kojieca BEHTWIATOpa, 00/MuH. COOCTBEHHas 4acToTa
BUOpouzosTopa, ['11.

/= 120
! _ﬂ.l'Xr'r-

% _Joyo 7

ay, i
[TpoBepsieTcsi COOTHOIICHHE '
Omnpenensiercs o0mas )KecTKOCTh BUOpoun3osaTopos, H/m, C = 4f,M
b

p= i
OrnpeenseTcss OTHOCUTENLHOE AeMII(PUPOBAHKE 2NCM
Onpenensiercst  kodpduument — mepepayd  BUOpauMu  uepe3  BUOPOHU3OIATOPBI

1+4B° (£ / £o)
[1=(67 1) ] +48 (£ 1 1)

i

»
-

riae fi — 9acToTa OKTaBHBIX IOJIOC.
Omnpenensiercs 3¢ (HeKTUBHOCTH BUOpOU30IALIUY, 1b,

,. !
AL, =10lg .

i

IlpencrasieHue pe3yJbTaTOB B 0TYeTe 10 J1a00paTOPHOIi padore

OT4er AOMKEH CONePKaTh:

1. Llens paboTHI.

2. [Ipubopsl 1 060pyIOBaHKE, UCTIOIB3YEMBIE ITPH BBHITOIHEHUU PAOOTHI.

3. Pesynbrarel, opopMieHHBIE B BUIE Ta0I. 22.

4. BrIBOJ1bI, KOTOPBIE TOJKHBI COJIEPKaTh 3 MyHKTA:

* BUOpalus, U3MepeHHast 10 BHUOPOU30JSATOPOB, MPEBBIINIAET JOMYCTHUMbIE 3HAUEHUS WIIU
HUXKE UX;

 BHOpaIus, U3MepeHHas Mocjie BUOPOU30JIATOPOB, CHU3UIACH IO JOMYCTUMBIX 3HAYCHHI
WM TIPEBBIIIAET UX;

* HACKOJIBKO OTJIMYAIOTCS PE3YJIBTATHI, TIOJYYCHHBIEC YKCIIEPUMEHTAILHO OT PACUETHBIX.

OcHoBHas1 JIUTEpaTypa:

1. EropoB B.A., 3enbkoB C.A., IlnexanoB I H. be3omacHOCTh XHU3HEACATEIHHOCTHU:
nabopaTopHbIi mpakTukyM. — bpatck : M3a-Bo bpl'Y, 2016. — 98 c.

JlonoJIHUTeIbHAS JIUTepaTypa:

2. besomacHOCTh XKU3HEAEATENbHOCTH: YueOHuUK st By30B/ benos C.B. u np.- M.:
Bricm.mkona, 2007. — 616c¢.

KoHTpoOJIbHbIE BONPOCHI

[Ipu 3ammre nabopaTopHOil pabOTHI CTYAEHT JOJKEH OTBETUTh IOMHUMO BOMPOCOB,
KacaroluXcsl HETIOCPECTBEHHO MPOBEACHUS JIaOOpaTOpHO pabOoThI, U Ha CIIEAYIONINE BOIPOCHI:

1. [Touemy Bubparus uamepsercs B Ab, a He B €AMHHUIIAX CKOPOCTH (M/C)?

2. TloueMy HOpMHpOBaHUE JIOKAJTBLHON M OOIIEH BHOpaIMu BENETCS B Pa3HBIX OKTABHBIX
M0JIOCAX YacToT?

3. KakoBa (u3nueckasi CynHOCTh BUOPOU3OISAINHN, OT YETrO 3aBUCHUT €€ d(P(HEKTUBHOCTH?

4. HazoBHTE UCTOYHUK BUOPAIIMU B BEHTHIATOPE.

5. HazoBuTe THIIBI BHOPOHU3OISATOPOB.
6. HazoBuTe npubops! 11 u3MepeHus: BUOpauuu.
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JladopaTopuas padora Neb.
NCCIIEAOBAHUE U PACYUET ECTECT]SEHHOFO OCBEHNIEHM A HA PABOUNX MECTAX
IMTPON3BOJACTBEHHbBIX ITOMEIIEHNI

[lesb padoThl

1. O3HakoMHUTBCS C HU3MCPUTCIIbHBIMU HpI/I60paMI/I H OCBOHUTH MCTOAUKY HN3MECPCHUA
OCBCIICHHOCTH.

2. HpOI/ISBeCTI/I OLICHKY €CTCCTBEHHOI'O OCBCIICHUSA IIPOU3BOJCTBCHHOI'O IIOMCIICHUA.

3. BeInoyHUTh pacyeT CCTCCTBCHHOI'O OCBCIICHUS ITPOU3BOACTBCHHOI'O IMOMCIICHUS.

OcHOBHbIE TePMHHBI U ONIPe/ie/IeHUs!

CBeT — nDJIEKTPOMAarHUTHBIE M3IYYEHHs] C IIUPOKUM CIEKTPOM J[UIMH BOJH. YenmoBek
BOCIIPUHUMAET CBETOBYIO PHEPIUIO B AnariazoHe JiauH BoaH 380...770 Hm.

OCHOBHOI CBETOTEXHUYECKON €IMHMIICH sBIISICTCS cujia cBeTa (J), KoTo- pas omnpeaenseTcs
IUIOTHOCTBIO CBETOBOT'O IIOTOKA B JJAHHOM HAIPaBJIEHUU. 3a €AMHUILY CHJIbI CBETA IIPUHSATA KaHAena

(k).

MOIHOCTh JTy4UCTOM SHEPIMM OLEHUBAETCS 110 CBETOBOMY OILIYIIECHUIO, IIPOU3BOAUMOMY
HA TJ1a3 4eJI0BEKa, OIpeieseTcsi CBeTOBBIM MOTOKOM (D). Equnuiieil nusmepeHus: CBETOBOrO MOTOKa
SBJISICTCSI JIFOMEH (JIM):
O =]*ow,
IJIe ® — TeJICCHBIN yroJl C BEPIIMHON B TOYKE PACIIONIOKCHHSI HCTOYHUKA; J — CHJIa CBETa, KII.
YcnoBUS OCBEIIEHHOCTH OLIEHUBAIOTCA MOBEPXHOCTHOW IUIOTHOCTHIO CBETOBOI'O MOTOKA —
OCBEIICHHOCTH (JIK):

rjae S — miomaab JaHHOM MOBEPXHOCTH, M2 .

OcBerieHHbI TpeaMeT OyAET TeM JIydllle BUAEH, YeM OOJBINYIO0 CHIIy CBETa MOJydaeT €ro
MOBEPXHOCTh B HampaBieHuM K HaOmopartemto. IlosTomy yron, moa KoTopsiM HaOirogaeTcs
OCBEILICHHAsl TIOBEPXHOCTb, HMMEET CYIIECTBEHHOE 3HadeHHE. OTa OCOOCHHOCTh OLEHHBACTCS
SPKOCTBIO oBepXHOCTH (B):

J
B=— (15)
§-cosq
/1€ () — YTOJl MKy HOPMaJbIO K CBETSAIICH MOBEPXHOCTH U 3aJaHHBIM HAIIPaBICHUEM.

Enununeit spkoctu sBIseTCS KaHaela Ha METP KBaJpaTHBINA (K1/M2 ).

@®oH — TOBEPXHOCTh, Ha KOTOPOHM HAXOOUTCA paccMaTpuBaeMblii 00bEeKT. DoH
xapakrepusyercs ko3 dunnrenTom otpaxeHus P.
Pabouass mMOBEpXHOCTh — TOBEPXHOCTh CTOJA MM OOOpYJOBaHHUS, Ha KO- TOPOM

MIPOU3BOJIUTCS padoTa.

VYcnoBHas paboyasi TOBEPXHOCTh — YCJIOBHO MPHHSATas TOPU3OHTAJIbHAS IMOBEPXHOCTH,
pacnonoxeHHas Ha Boicote 0,8 M OT mona.

OOBEKT pa3muuusi — OTO pacCMaTpUBAEMBIl TIpeAMET, OTACNbHAas €ro 4YacTb WM
pa3iandaeMsblii 1eeKT.

B 3aBucumocTr 0T 00BEKTa pa3audus IPUHATO § pa3psiIOB 3PUTEIBHBIX padoT (Tadim. 23).

s obecrieueHuss ONTHUMAIbHBIX YCIOBUH pabOThl MPUHATHI TPU THUMA OCBEIICHUS:
€CTEeCTBEHHOE, NCKYCCTBEHHOE M COBMEIIICHHOE.

CoBMeIIIEHHOE OCBELIEHHE — 3TO TaKOE OCBEIIEHUE, IPU KOTOPOM Hapsiay C €CTECTBEHHBIM
OCBEIICHNEM B CBETJIOE BPEMSI CYTOK JIOMOTHUTEIHHO IPUMEHSETCSI HCKycCTBeHHOE. COBMEIIEHHOE
OCBEIIIEHHUE B OCHOBHOM JIOITYCKAETCsI ISl OCBEIICHUSI MPON3BOICTBEHHBIX MOMEIIEHUH, B KOTOPBIX
BBITIONTHSIIOTCSL paboThI [ 1 11 pas- psmoB 3puTeabHBIX padoT.

Jnist OIIEHKH €CTECTBEHHOT'O OCBEIICHHS MPUHAT KOA(PPHUIIMEHT eCTECTBEHHOT'O OCBEILECHUS,
KOTOPBIH IMOKA3bIBAET, BO CKOJIBKO Pa3 OCBEIICHHOCTh BHYTPH IMIOMEIIICHHS HUXKE, YeM CHAPYKH.
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Tadnmuya 23
Hopmuposanue snavenudt KEQ npu ecmecmeeniom oceelyenun
li OCREWEHHOCINN HPU HCKVCCMBERHOM OCBEUJENLIL

Hammen OCBENIEHHOCTE KEQ, E.‘:” . %o
. ) BTN NpH HCKYCCTBEH= ) Boxkosom
Xapa KTEPHCTH= | evexT | Pas Mo yom OCBEILEHHH, JIK Bepx- B aone a2
Kil 3PHTEBHOI ) paz- HEM HITH k
ASCTRE pasaH= | paa paa | .. BepX. VCTOHY. | OCTalk-
P YEHHH, Komtuan=- | O6- 1t Boko. | CHERHO- Hoil Tep-
MM OBAHHOM | 1IeM ronoe- | pUTOpHIE
: BUM KPOEL Poccui
a 000 1500
Hanswicmedi Menee & 4000 1250
TOYHOCTH 0,15 : B 2500 750 10 2.8 3.5
r 1500 400
z 4000 1250
OueH CBrIme ; 3000 750
. VR TVER 5 - ]
e B el e [ L B
’ r 1000 300
P a 2000 500
Bricoxkoi 1] 1000 300
0,3 111 5 1.6 2.0
TOYHOCTH 0 0.5 B 750 300
s . 400 200
a 750 300
Cpeanei Ceuime | ., | 0 S00 200 )
TOMHOCTH 0.5 mo 1 ¥ B 400 200 4 1,2 L5
r 300 150
a 300 200
T - =4 ] Y
Manoii CBI.-.ILU_E. v 1] 200 150 3 0.8 10
TOMHOCTH 1 a05 B - 150
r — 100
['pyiban bBonee | VI - - 150 2 0.4 0.5
Pabora co
CRETALIHMHCH
MEATEPHATAMH Bonee | VI | - - 200 3 0.8 1.0
B FOPSTHX
Lexax
Oomee
HAOMOIEHHE . a - T5 | 0.2 03
NOCTOSHHDE bomee | VIIL
[eproapeckoe B - 30 0.5 0,1 0,1

[Tpumeuanus: 1. Iloxpaspsiabl 3puTenbHON pabOTHI 3aBUCAT OT COYETAHUS «KOH- TPAacT —
dboH»: a) Malblif — TEMHBII; 0) Mallblil — CpeIHUN — TEMHBIN; B) MaJblil — CPEAHUNA — OOIBIION —
TEMHBII; T) CpeAHUI — CBETJIbII — O0JbIION — cpeanuid. 2. [lns pa3- psnoB VI-VII konTpact Mmoxer
OBITH JIFOOBIM.

EcrecTBeHHOE OCBEIICHUE MOKET OBITH CIIEAYIOITUX BHIOB:

1) 6oxoBO€ (OAHOCTOPOHHEE U JIBYCTOPOHHEE) — CBET MOCTYIAET Yepe3 CBETOBBIE MPOEMBI
OKOH U Hapy>KHbIX CTEH;

2) BepxHee — CBET IIOCTyMaeT dYepe3 CBETOBble (OHAPU M 3aTEMHEHHBIE TPOEMBI M
ITOKPBITHS, a TAKKE Yepe3 IMMPOEMBbI B MECTAX NEPENAT0B BBICOT — CMEKHBIX IPOJIETOB 3AaHUI;

3) xoMOMHMPOBaHHOE (BepxHEE U OOKOBOE OJTHOBPEMEHHO).

OObEeMHO-TIJIAaHUPOBOYHOE ~ pEIlIeHHWE  3JaHusl  SBISETCS  IJaBHBIM  (AKTO-  pOM,
ONPEACISAIONIUM BHJI €CTECTBEHHOTO OCBELIECHUS MOMEIIEHUN. B IByX3Ta)KHBIX MHOTOIPOJIETHBIX
IIPOU3BOJCTBEHHBIX 3/IaHUSIX MEPBBIM 3TaXK MOKET OCBELIATHCS TOJBKO YEPE3 CBETOBBIE ITPOEMBI B
Hapy>KHBIX CT€HaX, a BTOPOH — UMEeTh BepxHee ocBelleHue. [Ipu 6onpioi rmyorHe momMeneHuii Ha
MEPBOM 3Ta)kKe JIOCTATOYHAsI OCBEIIEHHOCTh 00ECeunBaeTCsl TOJIBKO B Ipeiesax MepBoro mpojera,
Ha OCTAJbHOW IUIOIIAIN HEOOXOIMMO HCIIOJIb30BaTh HCKYCCTBEHHOE OCBELICHHE B TEUEHUE BCETO
pabouero BpeMeHH.

EcrecTBeHHOE OCBELICHME MHOIOJTaXHBIX 3JaHUM BO3MOXHO TOJBKO 4YE€pe3 CBETOBBIE
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MIPOEMBbI B HApYKHBIX cTeHax. [[IupuHa )KUIbIX U 0OIIECTBEHHBIX 3JaHUI JIUMUTHPYETCS, IPH ITOM
€CTECTBEHHOE OCBEIIEHHE 00eCIIeunBaeTCsl Ha TIIyOMHE, COCTABIIAIONIEH HE O0Jiee YeThIPeX BHICOT
CBeTOBOTO TIpoema (110 18 m).

BokoBOE ecTecTBEHHOE OCBELICHHUE CIENYET TAKXKE MPUMEHSTh B OJHOATAKHBIX 3IAHUAX, B
KOTOPBIX OTHOIICHHE TIyOWHBI IMOMEIIEHUH K BBICOTE HAJl YCJIOBHOW paboyeil MOBEPXHOCTHIO HE
npesbimiaer 8. Ilpu ycrpoiictBe OOKOBOrO OCBELIEHHMS B KpalHUX IpOJeTax IIMPUHA OKOH HE
JIOJDKHA TIPEBBINIATH 4,8 M, a BRICOTA IMOJJOKOHHUKA JTOJDKHA OBITh HE MeHee 1,4 M.

B momemenusix Oousbmioi riyOuHbl (0onee 18 M) OKHA B HApPYKHBIX CTEHaX CIEIyeT
pacmoJiaraTh B JIBa sipyca, IPH 3TOM HIDKHHUH SIPYC OKOH MPOCKTUPYETCS U3 YCIOBUM oOecreueHus
3PUTEIBHOM CBSI3U C HApPYXHBIM IPOCTPAHCTBOM, a BEPXHUW SIPYC JJISI OCBELICHUS YIOAJIEHHOW OT
OKOH 30HBI ITOMEIICHUS.

OOBIYHO B OJHOATAXKHBIX IMPOU3BOJICTBEHHBIX 3/IaHUSX CIUIOIIHON 3acTPOMKH, KOTOPBIC
MIPEACTABISIIOT COO0H MHOTOIPOJICTHBIE KOpITyca OOJBIION IIWPUHBI, NMPUMEHSIOT OCBEIICHHE
IPSIMOYTOJIBHBIMU  CBETOAIPAIIMOHHBIME  (DOHAPSIMU, 3CHUTHBIMH (OHAPSMHU, OJHOCTOPOHHUMHU
dboHapsiMu U HOHAPSIMH IIAXTHOTO TUIIA, KOTOPHIE MMPUBEICHBI HAa pHC. 22.

W3-3a HEBBICOKOM CBETOAKTUBHOCTH MPSMOYIOJBHBIX CBETOA3PAllMOHHBIX (hoHapei
€CTECTBEHHAsI OCBEIICHHOCTh MOXXET COOTBETCTBOBaThH TpeOoBaHUsAM Toyibko [V-VIII pa3psmgos
pabor; omaromaps BEPTUKAITIbHOMY PacIoI0KEHUIO OCTCKJICHHS obecnieunBaeTCs
YIOBJIETBOPUTENbHAS OCBEIIEHHOCTh KaK BEPTUKAIbHBIX, TAK U TOPU30HTAIBHBIX MOBEPXHOCTEH.
Takoe ocBenieHHE MPUMEHSAETCS MNPEUMYLIECTBEHHO JUIsi TPOM3BOJCTB C  MOBBIIMIEHHON
BJIQYKHOCTBIO BO3- JIyXa WJIM CO 3HAYUTEIbHBIM BbIICJICHUEM TEILIa.

Puc. 22, Cxembl ecCMECHBEHHO20 OCEEWEHIA MHOZORPOTEMHBLX KOPRYCOS.
@ — 3DaHUE © NPAMOVEOTBHEIMU CREMOAIPAYUOHHELMU (DOHAPAM,
0 — 3danie ¢ IEHUMHBIME GOHAPAMU, 8 — F0aHIE ¢ WedoasiM HOKPeIRUEM,
2 — 300HUE C oRapAMU WAXMHO20 Muna

OcsemieHne 3eHUTHBIMH (OHAPSIMH OOECIEYMBAET YPOBEHb OCBEIICHHOCTH IS BCEX
pa3psioB 3pUTENBHON paboThl, MpUYEM Ha TOPU3OHTAIBHON TUIOCKOCTH OCBelIeHHOCTh B 1,5...2,0
pa3a BbIllIE, YeM Ha BepTUKaNbHOW. [Ipu paBHOMEpHOM pacmonoXkeHUH (QoHapel B MOKPBHITUU
JocTUTaeTcs OOoMbIasi pAaBHOMEPHOCTh OCBelIeHus. [Ipu pacnionokeHuu 31aHuii B pailoHax ¢ n30bl-
TOYHON CONHEYHOW paauanued 3amoiiHeHue QoHapel [emaercs U3 CBETOPACCEUBAIOIIETO
Marepuasia. Mcrnonp3yroTcs OHU 11 TPOU3BOJICTB, B KOTOPBIX CYXapHOE BBIACICHUE TEIUIOTHI HE
npesbimaet 23,2 B1/(M3 ), a BeIIeIeHHE TIBUTH M KOTIOTH 110 KOJIMYECTBY ad9PO30JIeH COCTABIISET HE
Oonee 5 Mr/m3 .

@doHapu 1Ie[] MOHTHUPYIOTCS, Kak IMPaBWIO, W3 JKENE300€TOHHBIX IUIUT W JeTaiei
3aBOJICKOI0 M3rOTOBJIEHHA. EcTeCTBEHHOE OCBEllleHNE B TaKUX 3JaHMAX oOecrneuuBaeTcd jisa I11-
VIO pa3psmoB paboT. OcCBEHIEHHOCTh Ha BEPTHKAIBHBIX IMOBEPXHOCTSAX, OOpAIICHHBIX K
OCTeKJIeHUI0 (oHaps, B 2...3 pa3a BbIIIE, YeM Ha BEPTHKAILHBIX MIOBEPXHOCTSIX, OPUCHTHPOBAHHBIX
B IPOTHBOIMOJIOKHYIO CTOpPOHY. 31maHus W (OHApU el MPUMEHSIOTCS NPEUMYIIECTBEHHO B
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palioHaX ¢ M30BITOYHOW CONHEYHOW paauanuei. Takod THI OCBEIICHUS] HCIIOJIB3YETCS IS
IIPOU3BOJCTB KAK C HOPMAJIbHOM, TaK U C TOPSIYEH BIIAXKHOU CPELOi.

EcTtecTBeHHOE OCBENIeHUE 3/ITaHUN ¢ TEXHUIECKUM ITAKOM B MEX(PEPMEHHOM MPOCTPAHCTBE
WIA TIOJIIIUBHBIM MTOTOJIKOM OCYIIECTBIISICTCS uepe3 (POHAPH MIAXTHOTO THIA, Y KOTOPBIX BXOJIHOE
OTBEPCTHE IIaXThl CTHIKYETCSI C OMIOPHBIM CTaKaHOM (pOHAPsI, @ BHIXOJIHOE OTBEPCTUE COBMEIIACTCS
C IUIOCKOCThIO TOTONIKA. Jlns yBenmmueHuss kod(pQuIMEHTa WCIONB30BaHHUS ECTECTBEHHOTO
OCBCILICHUS BHYTPEHHHME TIIOBEPXHOCTH IIAXThl MOKPBIBAIOTCA MaTepuajiaMi, HMEIOINMU
HaIpaBJIE€HHOE OTpakeHue. B 3qaHusx 3Toro tuna o0ecrneynBaeTcs eCTEeCTBEHHOE OCBEILECHUE ISt
3puTenbHbIX pabot He BbIimie Il paspsaa; ropu3oHTaNbHAS OCBEIICHHOCTh, KaK IMPABHIIO, BHIIIE
BEPTUKAJIBbHOM B 2...3 pa3a.

IIpuGopsl U 060pYyI0BAHUE

OCBeIIEHHOCTh B MPOU3BOJCTBEHHBIX MOMEUICHHUIX MPOBEPSAETCS HAa KOHTPOJIBHBIX TOYKAaX
HE pexke OJHOTO pa3a B roja. OCBEMIEHHOCTh pabovHX MOBEPXHOCTEH OMpEAEIeTCs TIOKCMETpaMu
Mmapok FO-16, 10-116, FO-117 u LMI-20. JIrokcMeTp oCHOBaH Ha IpHUHITUIIE 00pa3oBaHus (OTOTOKA
B IIETU CEJICHOBOTO (DOTORIEMEHTA TOJT ACHCTBHEM CBETOBOTO IMOTOKA (pHcC. 23).

Puc. 23. Toxcwemp FO-116:
I — cmperoyneii unoukamop, 2 — ceredossili homoarewenm,
3 — nacadka, 4 — nePeXTIOUamETs WKL,

JIrokemetp FO0-116 npegHazHaueH A U3MEPEHMs] OCBEILIEHHOCTH, CO3/1aBaéMOM JamIaMu
HaKaJIUBaHUS U €CTECTBEHHBIM CBETOM C MIPUMEHEHHUEM CBETOOCTAOJIAIONINX HACAIOK B JUATA30HE,
MPUBEICHHOM B Ta0u. 24.

Tatimea 24
JlnanazoH W3MepeHHii, Ik
OCHOBHOI ¢ OTKPBITEIM HeocnoeHoil ¢ HacaakaMu®
fhoToINEMEHTOM KM KP KT
5=30 S0=300 S00=3000 S000=30 000
20=100 200=1000 2000=10 000 20 000=100 D00

* KM, KP, KT — ycnoBHoe 0003HaueHHE MPUMEHSEMbIX HacaJoK ¢ KodhduureHtom
ocaabiaenus 10, 100, 1000 cooTBETCTBEHHO.

IlopsigoK BbINOJHEHNSI PA0OTHI

HN3MepeHue 0CBENIEHHOCTH B IOMeEIEHUH

W3mepenue OCBEIIEHHOCTH B IMOMEIIEHUU MPOBOIUTCS Ha YpOBHE paboueil MOBEPXHOCTH B
TOYKaX, YKa3aHHbIX Ha puc. 24. PacmomokeHue TOYEK 3a- Mepa OCBEUICHHOCTH IO TIyOWHE
IIOMCIICHUS.
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Puc. 24

Ilopsiiok npoBeeHusi u3MepeHus Jrokemerpam F0-116 1.

1. IlpucoenuanTe CEICHOBBIN (POTOIEMEHT B BIIIKY, PACIIONIOKEHHYIO B CTEHKE IPUOOpA.

2. Pacnonoxure rajJbBaHOMETp TOPU30HTAIBHO, a (OTOITEMEHT — MapajuleIbHO
U3MEPSIEMOU IIIIOCKOCTH.

3. Ilopsiok oTcueTa 3HAYEHUS U3MEPSIEMOM OCBEIEHHOCTH CIEIYIOLIUI: MPOTUB HAXKATON
KHOTIKH ONPEACISIOT BHIOPAaHHOE C MMOMOIIBI0 HAcaloK (Wi 0e3 Hacalok) HauOoJbllee 3HAUYCHUE
nMana3oHoB n3MepeHuil. [Ipu Haxaroil npaBoil KHOIKe, IPOTUB KOTOPON HaHECeHbl HauOOJIbIINe
3Ha4YeHMs, KpaTtHbie 10, ciemayeT Mmoib30BaThCs IJisi oTcueTa mokazaHuil mkamoit 0-100, mpu
Ha)KaTOW JIeBOMl KHOIIKE, IMPOTUB KOTOPOW HaHeceHbl HauOOJbIIME 3HAYEHUS JMala30HOB
u3Mepenuii, kpataelie 30, cnenyer nonb3oBarbes mkanoi 0-30. [Tokazanust mpubopa B IEICHUAX HA
COOTBETCTBYIOLIEH IIKajie YMHOXKAIOT Ha KO3(PPULIHEHT ocnabiieHus], 3aBUCSILUN OT IPUMEHSIEMbIX
HACaJOK U yKa3aHWui B Ta0I. 24.

4. C uenpl0 YCKOpPEHMsI TMOMCKa JMana3oHa M3MEpPEHHMH, KOTOpBIH COOTBETCTBYET
nokazanusM npudopa B mpenenax 20-100 menenuit mo mkane 10-100 u 5-30 mo mxane 0-30,
MoCTymnaiTe ciueayromuM odpasom: mocienoBatensHo ycraHoBute Hacagku KT, KP, KM u mpu
Ka)KIOW Haca/IKe CHayalla HA)KMHTE IIPaBylO KHOIIKY, a 3aTeM JIEBYIO.

5. Ecimu npu Hacankax KM u Ha)kaToM JIEBOM KHOIKE CTPEJKa HE JOXOIUT 10 5 IENEHUH 110
mkane 0-30, u3mMepeHus npoBosATCs 0€3 HacaJoK, T.€. C OTKPBITHIM (DOTOIIEMEHTOM.

Pacuer k03¢ GUIIHMEHTOB €CTECTBEHHOI0 OCBELIEHUS
J17is OLIEeHKH €CTeCTBEHHOTO OCBEILIEHHS Ha pabovMX MecTaxX MCIOIb3yeTCs OTHOCUTEIbHBIN
MO0Ka3aTelb OCBEIIEHHOCTH — KOA(PGUIIMEHT €CTECTBEHHOTO OCBEIEHNUS (€)

e= E, 100 %,
E

HEp

rie E; — 0CBeIeHHOCTh BHYTPH TOMEIIEHHS, JIK; Ep — OCBEIIEHHOCTh CHAPYKU 31aHMA, JIK.

HeoOxomuMo mo ¢opmyne Ha OCHOBE IMOJYYCHHOH OCBEIICHHOCTH PAacCUHUTaTh
KOA(PUITMEHTH ©CTeCTBEHHOTO OCBEIIEHWs U JaHHbIe 3aHecTH B TaOiu. 25. Hapyxnayto
ocBeleHHOCTh (Eyqp) criefyeT npuHATh, NCXO0/ U3 BPEMEHM HAOMIOJEHHA U Mecsla roja 1o TadJ.
26.
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Tabnuya 25
Pezynomamul uccnedosanuii
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Taomuya 26
Cpednue oceeiernocmu aie Romewenua & 2. Hpkymere & meic. ax
¥ = o =3 = = =
.- F=" = = g = == =% =
3 3 2 = 2 & = ‘g S g
] =] = = = = = iz
= = 7] e 5 “ 5 & o S
= =] < o - - =
9 0.1 10,2 Is&8 | 207 | 204 128 113 .1 5.3
12 11 149 197 | 246 | 251 154 14,1 11,5 92
15 — 2 11,9 15,5 18,8 10,3 6,3 — —
18 — — — — 49 — — — —

Omnpenesienne HOPMATUBHOM BEeJIMYMHBI €CTECTBEHHOI'0 OCBEIIICHUSA

Hopwmbl ecrecTBEHHOr0 OCBEIICHHS TPUBEAEHBI B CTPOUTENBHBIX HOpMaxX U npasuiax CHull
23-05-95 «Hopwmbl IpOEKTUPOBAHHUS ©CTECTBEHHOT'O M MCKYCCTBEHHOTO OCBEUICHHS», UCXOMIS W3
INPUHATOTO BHUJA €CTECTBEHHOIO OCBEIIEHHUS U pa3psaa 3pUTENIbHOW padoThl A HPEANpHUSITHH,
pacnosioxeHHbIx B Il mosice cBeToBOro Kimmara.

B tabn. 26 npuBoasaTcs HopmupoBaHHble 3HadeHus KEO ans 3panuii, pacnonoxeHHsix B 111
II0SICE CBETOBOIO KiuMaTta. I OCTaIbHBIX MOSICOB CBETOBOIO KJIMMAaTa HOPMUPOBAHHBIE 3HAYCHUS
KEO cnenyer onpenensarts mo Gpopmysne

1,40 F i
=& -m-c

H H 7

1l o o
TIC €y - KO3(1)(1)I/II.II/ICHT CCTCCTBCHHON OCBCHICHHOCTHU B 3aBHUCHUMOCTHU OT paspsAada 3pUTCIbHOU

pabotsl (cM. Tabu. 23); M — ko3 HUIHEHT CBETOBOrO KIIMMAaTa — MOKa3aTellb PECYpPCOB MPHPOTHOM
CBETOBOM »HEprum MecTHocTH, ompenensembiii mo Cuull 23-05-95 B 3aBucMMoOCTH OT paiioHa
pacrioioxxenus 31anust Ha Tepputopun PO (tabdin. 27); ¢ — k0d3pPUIHUEHT COTHEYHOCTH-KIIUMaTa —
XapaKTEepUCTHKA, YYWUTHIBAIOIIAsl JONOJHUTEIbHBIA CBETOBOM IIOTOK, IPOHUKAIOIIUN Yepe3
CBETOBBIE MPOEMbl B IOMEIICHHE, OIpeNesieTcs] B 3aBHCUMOCTH OT OpPHUEHTHUPOBKH OKOH
MOMEIIEHUS TI0 CTOPOHAM cBeTa (Tadu. 28).

Tax kak r. bparck pacnonoxen B IV nosice cBeToBOro kimmara, He0OX0AUMO OINPEAEIUTD
HOPMAaTHBHYIO BEJIMUYMHY OCBEIICHHOCTHU M 3aHECTH PE3yJIbTaThl pacyeToB B Ta0II. 27.

Tabauya 27
3navenus koappuyuenma ceemogozo knumama m
[TapameTpsl CBeToBoii nosic
I 1 i \Y \Y
Koaddurnment 1,2 11 1 0,9 0,8
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Tabnuya 28

3nauenue KOqud)LlL{UEHma COJIHeYHoCcmu Kaumama ¢

XapakTepucTuka OpueHTanus NpoeMoB MO0 CTOPOHAM CBETA
€CTECTBEHHOI'0 IOr, roro-3aman I0ro-BocTok, 3amaz Cesep, ceBepo-
OCBEILICHHS BOCTOK, CEBEPO-3aria]y
CBETOBBIC MPOEMBI B 0,7 0,75 0,95
HAPYKHBIX CTEHAX
[IpssMoyronbHBIC 0,8 0,8 0,9
¢donapu

®donHapu mes 0,85 0,9 0,95
3enutHbIe PoHApH 0,85 0,85 0,85

Ol11eHKa eCTECTBEHHOT0 OCBEIIeHU S B MIOMEIEHHH

[Ipy TpoBenEeHUM OICHKH OCBEUICHHOCTH HEOOXOIMMO BBIOPATh OCBEIIEHHOCTh B
KOHTPOJIBHON TOYKE, HCXOIS U3 BUJIA €CTECTBEHHOTO OCBEIIICHHMSL.

[Ipy BepxHEM W KOMOMHHMPOBAaHHOM OCBCIICHHHU, BCJICJCTBHE OTHOCH- TEILHOW €ro
PaBHOMEPHOCTH, HOPMaMM YycCTaHaBiuBaercsi cpeanee 3Hadenne KEO (e.,), mpum 0OOKkoBOM
OCBCIICHUN — MHHUMAJIbBHOE (€) HOPMHUPYETCS B TOYKE, PACIOJIOKECHHOW Ha pacCTOSHUU 1 M OT
CTCHBI, HanboJIee yJAJICHHON OT CBETOBBIX IIPOEMOB Ha YPOBHE paboveii MOBEPXHOCTH.

Bam Heo0X01MO OIIpeieIuTh KOHTPOIBHYIO TOUKY, COIIOCTABHUTh €4, €y U CIETaTh BBIBO/I.

PacueT IJI01Ia U CBETOBBIX NPOEMOB

Pacder muiomany CBETOBBIX MPOEMOB BBITIOIHSETCS B CIEIYIONIEH IMOCIET0BATEILHOCTH:

1. Onpenenut HOPMUPOBAHHOE 3HAUEHUE KOAPPUIIMEHTA €CTECTBEHHON OCBEUICHHOCTH B
3aBUCHMOCTH OT pa3psijia 3pUTeIbHOM paboTs (Tadm. 23).

2. OnpenenuTs HOPMUPOBAHHOE 3HAUYEHHUE KOA((UIIMEHTAa ECTECTBEHHON OCBEIIEHHOCTH B
3aBUCHMOCTH OT paliOHA PACTOJIOKEHUsS 3/IaHUs HA TEPPUTOPUU Poccwm W OpHEHTaluU 3aHus
OTHOCHUTEIILHO CTOPOH cBeTa 1o gopmyne (15).

3. IlpuOnmxkeHHO ONpEeNeNuTh IUIONIAJb CBETOBBIX IPOEMOB, HEOOXOAUMYIO JUIS
obecneuenus HopMmatuBHOTo 3HaueHus KEO. [Ipu 6oxoBoM ocBelieHUN:

_ E'u "r‘II] 15.11 1;{1;1
100-1, -1,

bt 1}

IIpHU BEPXHCM OCBCUICHUMU:
_ E’II ) 11||| I'S.Ll

4 1001ty
riae So U S¢ — IIONIaJb OKOH M ()OHApEN COOTBETCTBEHHO, M’ ; ey — HopMmatuBHOe 3HaueHne KEO,
%; Mo U Mg — CBETOBAs XapaKTEPUCTUKA OKOH M (hoHapel, MpuHUMaeTcs 1o Tabi. 29; S, — naomanis
moja, M; Kia Kod(PuIMeHT 3amaca, yYMTHIBAIOIIMM 3aTCHEHHE OKOH MPOTUBOCTOSIIUMHU
3nanusaMu; T0 — o0muit Ko (UIIMEHT CBETOMPOITYCKAHUSI CBETOBBIX MTPOEMOB, 3aBHUCSIINN OT BUAA
CBETOIPOITYCKAOIMIEro MaTepuana (T1), BHAA TMeperieta pam (Tz), CTENCHH 3arps3HCHUS
CBETOIPOITYCKAIOIIEro Marepuana (13), BUaa Hecyliel KOHCTPYKIUU (T4), BUAA COJHIIC3AIIUTHBIX
YCTPOMCTR (Ts).
Ty =T Ty 73Ty " Ts,

rae KodPQOUIUEHTHI Tj...Ts UMEIOT CIEAYIOIINE 3HAYSHUS: AJSl IBOWHOTO OCTEKIJICHHUS JINCTOBBIM
crexioM 11 =0,8; crapeHHBIX HeperieToB OKOH T, = 0,7, YMEpEeHHOTO 3arpsi3HEHUS BEPTHKAITBHO
pacmoiox)eHHbIX cTekonl T3 = (,7; OOKOBOTO OCBEHICHHS T4 l; B ciydae HEMpUMEHEHHS
COJIHIIC3AIIUTHBIX YCTPOUCTB T1; T1, T2 — Kod(dduiment, yuuthiBatomuii mosbeimenne KEO
Onarogaps CBETY, OTPaKEHHOMY OT MOBEPXHOCTEH MOMEIICHHUS, pa3MEPOB OKOH, BH/Ia OCBEIICHHUS;
KO3(PUITMEHT OTpakeHUs MTOTOJIKA, CTEH U T0JIa, TpuHUMaeTcs 1o tabi. 30.
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Tadgmuya 29

Iuauenue ceemosoll XapAKMeEPUCIUKLT CEEMOBHIX HPOEMOs
Hpt DOKOEOM OCREUjeHtiN

OTHOIEHHE JITHHEL
noseneHHa 4
K ero rnyouHe B

FHA4EHHE CRETOBOH XAPAKTEPHCTHEH TIPH OTHOLLICHHH
F.'I}"ﬁHH]:.CI NoMeleHna 8 K ero BeICOTE OT YPOBHA YCIOB-

1

Hoii pafo4eil NOBEPXHOCTH A0 BEPXA OKHA
1,5 2 3 4 5 7.5 10

4 u Gonee 0,3 7.0 1 7.5 | 80 | 90 | 100110125
3 7.5 B0 | 85 |96 |100] 1101251140
2 8.5 90 1 95 405115 1301501170
1,5 9.5 10,5 ) 13,0 J 150 ) 17,01 19,0 121,0 | 23,0
1 1L, 1 150) 160 | 180 ]200] 2102551290
0,5 18,00 1230310 1370 ]1450]540]660] —

4. OnpenenauTb YUCIIO OKOH MO PaCCUMTAHHOM IUIOMNIA/IA CBETOBBIX MPOEMOB U X pa3Mepam.
5. Ha ocHOBe mOJIy4eHHBIX 3HAYCHUN HEOOXOAMMOW BEIMYHMHBI IUIOIIAJA OKOHHBIX
MIPOEMOB M COTOCTaBJICHHUS €€ C CYHIECTBYIONIEH IUIOMIA[IbI0 OKOHHBIX MPOEMOB B ayJUTOPUU
CZIeNaTh BBIBOJ.

Tabnuya 30

3nauenue kod¢phuyuenma ry

OtHomenue | OTHOIICHUE 3Havenwue rl mpu OOKOBOM OJTHOCTOPOHHEM OCBEIICHUU TIPH
IYOMHBI K | PACCTOSIHUS | CpEJHEB3BEIICHHOM KOA()(DUIMEHTE OTPaKEHUS TIOTOJIKA, CTEH M I10JIa
BBICOTE OT | pacueTHOH 0,5 ‘ 0,4 ‘ 0,3
YPOBHS pa- TOYKH OT OTHoIIIEHUE UTMHBI TOMEIICHMSI K ero riryonHe B
Ooueii mo- | HapykHOH | 0,5 1,0 2,0m 0,5 1,0 2,0m 0,5
BCPXHOCTH CTE€HEBI K 0oJiee ooJee

bi (o) riryouHe
BEPXHETO | TIOMEIICHUS
Kpasi OKHa
Ot 0,1 no 0,1 1,05 1,05 1,05 1,05 1,05 1,0 1,05
15 0,5 14 1,3 1,2 1,2 1,15 11 1,15
1,0 2,1 19 15 1,8 1,6 1,3 -
bonee 1,5 0 1,05 1,05 1,05 1,05 1,05 1,05 1,05
1o 2,5 0,3 1,3 1.2 11 1,2 1,15 11 1,15
0,5 1,85 1,6 1,3 15 1,35 1,2 1,3
0,7 2,45 2,15 1,7 2 1,7 14 1,55
1,0 3,8 3,3 2,9 2,8 2,4 1,8 2,0
Boree 2,5 0,1 11 1,05 1,05 1,05 1,0 1,0 1,0
1o 4 0,2 1,15 11 1,05 11 11 1,05 1,05
0,3 1,2 1,15 11 1,15 11 1,1 11
0,4 1,35 15 12 1,2 1,15 1,15 1,15
0,5 1,6 1,45 1,3 1,35 1,25 1,2 1,25
0,6 2,0 1,75 1,45 1,6 1,45 1,3 14
0,7 2,6 2,2 1,7 1,9 1,7 14 1,6
0,8 3,6 3,1 2,4 2,35 2,0 1,55 1,9
0,9 53 4,2 3,0 2,9 2,45 19 19
1,0 7,2 55,4 4,3 3,6 3,1 2,4 2,6
Boiee 4 0,1 12 1,15 11 11 11 1,05 1,05
0,2 14 1,3 1,2 1,2 1,15 1,15 11
0,3 1,75 15 1,3 14 13 12 1,25
0,4 2,4 2,1 1,8 1,6 14 1,3 14
0,5 3,4 2,9 2,5 2,0 18 15 1,7
0,6 4,6 3,8 3,1 2,4 2,1 1,8 2,0
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0,7 6,0 4,7 3,7 2,9 2,6 2,1 2,3
0,8 7,4 5,8 4,7 3,4 2,9 2,4 2,6
0,9 9,0 7,1 5,9 4,3 3,6 3,0 3,0
1,0 1,0 7,3 5,7 5,0 4,1 3,5 3,5

Yxka3anus 10 0)OpMJICHHIO 0TYETA

OTuer HOKEH COlEepKaTh:

1. llens paboTHI.

2. Wcnionb3yembie MpUOOPHI.

3. Pe3ynbTarhl 3aMepOB U pacueThl OCBEIICHHOCTH (Tabi. 25).

OcHoBHas1 JiuTEpaTypa:

1. EropoB B.A., 3enbkoB C.A., IlnexanoB I H. be3omacHOCTh KHU3HEACATEIHHOCTHU:
nabopaTopHbIit pakTukyM. — bparck : U3n-Bo bpl'V, 2016. — 98 c.

JlonoiHUTeIbHAS JIUTepaTypa:

2. be3omacHOCTh KU3HEACATEILHOCTH: YUeOHuK 11 By30B/ benos C.B. u np.- M.:
Bricur.mkoma, 2007. — 616c¢.

Bonpocel U1 CAaMOKOHTPOJIA
1. OxapakTepusyiTe BUJIbI €CTECTBEHHOTO OCBEIIICHHUS.
2. Kak HOpMHpYeTCsi €CTEeCTBEHHOE OCBELIEHHE Ipu OOKOBOM M KOMOWHUPOBAHHOM
OCBEILEHUU?
3. Kak npou3BouTCs pacyeT eCTECTBEHHOI'O OCBEIIECHUS ?
. Ha3oBuTe npuHIMN 1eiCTBUS JIFOKCMETpA.
. KakoBsl npeziensl uamepenus noxemerpamu F0-16 n F0-1167
. Kak onpenensiercss koaPpuimeHT eCTECTBEHHOTO OCBEIICHUS ?
. Kakoe ocBelienne Ha3pIBatOT COBMELICHHBIM?
. Kakum npubopomM n3MepsoT ocBeleHHOCTh?
9. Kakumu BelMYMHAMHU HOPMHUPYETCS ECTECTBEHHOE OCBEILLIEHUE?
10. Kak onpenenuth yTOUHEHHBIN K03()(PHUIIMEHT €CTECTBEHHOTO OCBELICHUS?
11. Tlo xakuM mnapameTpaM TOMEIIEHUS onpeaensercs Ko3()UIMEHT COTHEYHOCTH
KJIumara’?
12. Ha3oBuTE cXEMBI BEPXHETO €CTECTBEHHOI'O OCBELLIEHUS.

003N DN K~

JlabopaTopuas padora No 6.
UCCIEJOBAHME MUKPOKJIMMATA B ITPOMU3BOJCTBEHHbBIX IIOMEIIEHUAX

[lesab padoThl

JlabopatopHnas  pabora  «MccrmemoBaHne — MUKpOKJIMMAara B TIPOW3BOJACTBEHHBIX
MOMEIIEHUSIX» COCTOUT U3 CIACAYIONINX ATAMOB:

1. O3HakoMJIeHHE ¢ TPUOOpaMU I U3MEPEHUS TTapaMeTPOB MUKPOKJIMMATA.

2. U3mepenue mapaMeTpoB MUKPOKJIMMATA B JTA0OpATOPHUH.

3. AHaiu3 U OILIEHKa pe3yJbTaTOB H3MEPEHUH C TOYKH 3pEHUs HX COOTBETCTBUS
HOPMAaTUBHBIM [TapamMeTpam.

Coaeprxanue padoTsbl

1. IToaroroBUTH MPUOOPHI K TPOBEICHUIO U3MEPEHU MTapaMeTPOB MUKPOKJIMMATA.

2. IlpoBectn 3amepsl TeMIepaTypbl B MOMEIICHUH, OapOMETPHUECKOro JABJICHUS U
CKOPOCTH JIBH)KEHUS BO3AYXA.

3. IlpoBectu aHanu3 pe3yabTaToOB U3MEPEHUH U 0OPMUTH UX B BUJIE OTUETA.
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OcHOBHbIE TEPMHUHBI U ONIpeeaeHUust

Pabouvast 30Ha — POCTPAHCTBO BBICOTOW 110 2 M HaJ ypOBHEM II0Ja WJIHM TUIONIAIKH, HA
KOTOPBIX HAXO/AATCS MECTa OCTOSHHOTO WJIM BPEMEHHOTO NpeObiBanus padoratrommx. [locrosHHOE
pabouee MecTO Takoe, Ha KOTOpOM pabotaromuii Haxonutcs 6onee 50 % wunu Oosiee 2 yacoB
pabouero BpeMeHHU.

OnTUManbHBIMH ~ MUKPOKIIMMAaTUYECKUMH  YCIOBUSIMU  SIBIISIIOTCA ~ TaKUE COYETaHUs
KOJIMYECTBEHHBIX I10Ka3aTele MUKpPOKIMMATA, KOTOPbIE IPH JJIM- TEIBHOM U CUCTEMATHYECKOM
BO3/ICIICTBMM Ha 4YeJlOBeKa O00ECIeYHBAIOT CO- XpaHEHHE HOPMAIBHOTO (DYHKIHMOHAIBHOTO U
TEIUIOBOI'O COCTOSIHUS OpraHu3ma 0e3 HanpsskeHus MexaHusma tepmoperyiasuuu. OHu
o0ecreunBaroT OUIYIIECHHE TEIJIOBOro KoM(popTa U CO3/al0T MPEANOChUIKU JJIsi BBICOKOTO YPOBHS
paboTOCIIOCOOHOCTH.

JlomycTuMble MUKpPOKIMMATHYECKUE YCIOBUS — 93TO TaKUe COYETaHHs IapaMeTpoB
MUKPOKJIMMATa, KOTOPBIE MPU JUIMTEIBHOM U CUCTEMAaTHYECKOM BO3- IEWCTBUU HA YEJIOBEKA MOTYT
BbI3BAaTh HAIPSHKEHHE pEaKUUid TEepPMOPEryIsllMd M KOTOpbIe HE BBIXOAAT 3a IPEIEIIbl
(U3NOTOTHUECKUX MPUCIOCOOUTENBFHBIX BO3MOKHOCTEH. [Ipr 3TOM He BO3HMKAeT HapyIIECHUH B
COCTOSSHUM 30pPOBbsl, HE HAOIIOAAIOTCS IUCKOMGOPTHBIE TEIUIOOMIYIEHHUS, YXYAIIAIOIINe
CaMOYYyBCTBHE U MTOHMKAOLUE paOOTOCIOCOOHOCTD.

TepMmoperymsius opraHu3Ma — 3TO MPOIECCHl PETYIUPOBAHNUS TEIJIOBBIICICHUN OpraHiu3Ma
JUISL IOA/Iep>KaHUsl TOCTOSTHHOM TeMIepaTyphl Tejla Yesno- BeKa.

Kareropus pabot — 310 pasrpannderre paboT Ha OCHOBE OOLINX IHEPro3aTpaT OpraHusmMa.

JI€rkue ¢usnueckue padbotrel (kareropust I) — paboThl, MPOU3BOAMMBIE CUJS, CTOS WIH
CBS3aHHBIE C XO0Ab0OH, HO HE TpeOyIoIIMe CHUCTEeMAaTHYEeCKHX (U3MUECKUX HAMPSHKESHUH WU
MOMHATUS W TIEPEHOCa TshKecTel; 3Hepro3arparsel — jo 150 kkan/a (no 174 Br). Jlerkue paboTsl
MoJIpa3eNaioT Ha kareroputo la (3atpatsl suepruu a0 139 BT) u kareroputo 16 (3aTpatbl sHEprUu
140...174 Br).

PaGoter cpepneii Tsxectu (kareropusi II) — 3T0 paboThl, MpPU KOTOPBIX SHEPro3arpaThl
coctaBistoT oT 150 mo 200 kkan/a (175..232 Br) — xareropus 88 Ila u ot 201 go 250 kxan/u
(233...290 Bt) — kareropus Ils. B karteroputo II, BXomaT paboThl, CBSI3aHHBIE C IOCTOSHHOMN
X0JIbOOM, BBITIOJHSEMBIE CTOSI WIIM CHJIS, HO HE TpeOyrolue NepeMeleHus TSKECTEe!; B KaTerOpHio
Il — paboThl, cBsI3aHHBIE C X0/IbOOM U TIepeHOCcKOoM HebombIuX (10 10 Kr) TshKecTel.

Tsokénple pabotel (kareropust III) — 3to paboTsl ¢ ’Hepro3arpatamu Oosee 250 kkan/yu
(6onmee 290 BT), cBsi3aHHBIE C CHUCTEMAaTHYECKUM (PU3UYECKUM HAINPSDKEHHEM U TEepeHOCKOM
Tshkectel 6onee 10 kr.

AOGcoutoTHas BJIQXXHOCTh — 3TO BECOBOE KOJUYECTBO BOJSHBIX MapoB B 1 M BO3/1yXa,
BBIPKEHHOE B KT.

OTHOCHTENbHAs BIAXKHOCTh — 3TO OTHOIIEHHE aOCOJIOTHOW BJIQXKHOCTU K MaKCHMaJlbHOM,
BBIPQXEHHOE B IPOLIEHTAX.

HopMupoBaHnue napaMeTpoB MUKPOKJIMMATA

HopMbl  MpOM3BOJICTBEHHOTO MHUKPOKJIMMATa yCTAHOBJIEHBI CHUCTEMOW CTaHIApPTOB
o6ezonmacaoctu  Tpyma ['OCT 12.1.005-88 «Bosmyx paboueir 30HbI OOmMEe CaHUTApHO-
rUrueHnyeckue TpedoBanus». OHU €IUHBI A7 BCEX MPOM3BOJACTB M BCEX KIMMATHUYECKHX 30H. B
OTUX TPEOOBAHUSAX HOPMHUPYETCS KaXIbIM MMapaMeTp MHKpPOKJIMMaTa B pabodeld 30HE
MIPOU3BOJICTBEHHOTO TIOMEIICHHSI: TEMIIEpaTypa, OTHOCUTENbHASL BIAXXHOCTh, CKOPOCTh BO3IyXa B
3aBUCUMOCTH OT CIIOCOOHOCTH OpraHM3Ma K aKKJIMMAaTh3allid B pa3HOe BpeMs Troja,
WHTEHCUBHOCTH TPOU3BOAMMON pabOThl, XapakTepa TEIJIOBBIACICHUN B pabodyeM MOMEIIEHUU U
xapaktepa ofexabl. JIJIsi OLEHKH XapakTepa OACKIbl (TETUIOM3OJSAIMK) W aKKIMMaTH3alun
OpraHm3Ma B pa3HOE BpeMs T'0jia BBEACHO MOHATHE MEPUOJAA ToJla: TEIUIbI M XOMOMHbIA. Terubit
IIEPUOJT TOJla XapaKTepU3yeTcs CPEeIHECYTOYHOW TeMIlepaTypoil HapykHoro Boszayxa +10 °C nu
Bbiie, xonogaubii — Hmwke +10 °C. 'OCTom ycTaHOBIEHBI ONTUMANbHBIE M JIOMYCTHMBIC
MHUKPOKJIUMAaTHYECKHE ycioBus (Tadi. 31).

N3mepuTeanLHbIe NIPHOOPLI
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1. Tlpubopsl g wu3MepeHuss TeMIepaTypbl BO3AyXa: a) PTYTHBIE TEPMOMETPHI
OPUMEHSIOTCS Ui 3amepa Temmeparypbl oT —36 mo +50 °C; 0) chnupToBBIE TEPMOMETPHI
MPUMEHSIOTCS I 3aMmepa TemrepaTypbl oT —65 mo 90 °C. Ilpu HEOOXOIUMOCTH OIPEACITUTh
npezensl KojJeOaHusl TeMIepaTrypbl B TE€UYEHHE PabOyero JHSA, CYTOK WMJIM HENeNH NPUMEHSETCS
caMONUIIYIIUH TpuOop — Tepmorpad Mereoposaornueckuii M-16.

Tadmuya 31
OnmumaisHsie 1 OONVCMUMBIE HOPMEL IEMREPAMYPEI, OMHOCUMETLHOT
BIANCHOCHIN 1 CROPOCN DBUNCEHUA 8030V XA

Hopui Ha nocTogn#six pabouux MecTax
XapaxTe- OnriMansHee Jonyernmuie Jonyern-
PHCTHEA Kare- Orao- MEAS TEM=
mpowison | cHTenk- | Cro- Teas- Omnocn- | Cro- | neparypa
EO- apﬁn- Temme- | Tem- | pocts _ TENEHAA | pocTs | BORTYXE
cTBenHbix | P T paTypa, Ham e | "P* | pnawe- | amme | BE nocto-
MOMENE= °C BRI | WOEHMA, T!:,rléﬂ HOCTE, |#EHHS, |  AHHBIX
HH# HOCTE, mfc % M mecT, °C
i
20-22 Jo02 11722 ] ae 75 |do03 1522
C HeHavum- Hlerwin 22-25 0,2-0.5 Il pEHM' 1'|p3}1 M. ﬂd? Mpen.d
TENLHEIMH = ——
— C pq_‘,.:- 17-19 Ho 03| 1520 | Jo75 | a00,5 13-20
ABHOTD Hen [Mpun. | Tlpum 0,3—
= Y. - i ¥
rera THHE 2023 0,2-0,5 5 3 0.7 [Mpun.4
CTH
(z0 23 16-18 Jlo 03 | 13-18 75 05| 12-18
i’ c) | Toe- o I ;u- J{T 5_
nas | 18-21 0,3-0,7 ":_:’”' P;‘”' o | Mpmed
20-22 60-30 Ho 02 17-24 | No75 [do05 15-26
Co snaun- | [lersas 27-25 0,2-0.5 Mpua. | Tpus. | 03— M, 7
TEILHEIMH B 3 0.7
wibeTkamu | Cpens- 17=19 o3| 13=17 | Jo75 (o053 15=24
ABHOTD Heil
TEIma THHE- 2023 0,2-0.5 "p;h{' HPEH M- ﬂfSIZ}_ Mpwam.7
(Donee CTH ’
23 et 16—18 03| 13-17 75 0.5 12-19
h'[siT Tame- A28 [pam. #]':}'IM. %[;‘5—‘3
L 1821 0,3-0.7 g 5 l‘ 0 MMpum.7

[Mpuveganun: 1. B ancormens npueeiessl JaHHEE 108 XOG0IHOTD NepHoda roga (Tesnepa-
TYpa HAPYVKHOMD Boagyxa Hiske +10°C), B awasenaTene — [A0A TENnoro Nepuoga (Temieparypa
Hapyxuoro poagyxa +10°C » senne). 2. Temneparypa AomeHa OWTe He Gonee gem Ha 39C Boime
cpeqHeil TeMNEpaTyphl HAPYKHOIG BOTIVEA B 13 4 CAMOTO HAPEOMD Mecaua, Ho He Gonee 28 °C.
3. OrHOCHTENEHAR BNAKHOCTE NomkHa Deme: np 28 °C pe Gonee 55 %; npu 27 °C we Gonee 60 %%,
np 26 °C e donee 63 %) npi 23 °C we Gomee 70 %o npr 24 %C ne Gonee 75 %. 4. Temneparvpa
HE MUIHA IPEBLILATE Oonee yes Ha 3 °C cpelHom TeMIepaTypy HAPYHHOTD BOATVya B 13 9 camo-
ro sraprore Mecana. 5 To e, o n B 0. 3, Ho He Gonee 26 *C. 6. OTHOCHTENEHAA BIAKHOCTS JOTKHA
Ouime: npy 26°C we Gone 65 %) npu 25 °C e Gonee 70 % npr 24 %C » moke He Gonee 73 %o
7. Temmneparypa nons#a Oeime He Donee dem Ha 5 °C aene cpenHell TeMNepaTypel HAPYKHON BO3-
Oyxa e 13 4 camoro saproro Mecana, Ho He Gonee 28 °C. B. Tomke, uto M 8 0. 6, Ho He Gonee 28 °C.

[lpunuun pelictBus npubopa OCHOBAaH Ha CBOWCTBE OWMMETAIIMYECKOW IJIACTUHKU
(mpueMHasi yacTh npuOOpa) MU3MEHATh PAJUYC W3rHOa ¢ M3MEHEHHUEM TeMIlepaTyphl BO3JyXa.
IIpueMHasgs 4YacTb C IOMOIIBK IEPEJATOYHOIO MEXAHHM3Ma COEJUHEHA C PEruCTPUPYIOLIUM
YCTPOMCTBOM CTpenkoil ¢ mnepoM. M3MeHeHuMe Temmeparypbl IOMEIIEHHS BOCHPUHUMAETCS
MIPUEMHON 4YacThI0O U MOCPEACTBOM PETUCTPUPYIOIIETO YCTPOICTBA 3alUCHIBACTCA HAa OyMa)KHOU
JIeHTe, Ha/eTOW Ha BpallaeMblii 4acoBBIM MeXaHW3MOM OapabaH. bapaban cy- To4HOro 3aBoja
JienaeT MOJTHBIN 000pOoT 3a 24 yaca, a HeJIEIbHOTO — 3a 7 THEH.

2. Ipubops! 11s u3MepeHus: atMoc(hepHOro NaBJIEeHUs BO3JyXa: a) PTYTHBIA Oapomerp —
IPUMEHSETCA U1l U3MEPEHUS JAaBJICHUS BO3AYyXa B CTAllMOHAPHBIX YCIOBMAX ¢ TOYHOCTHIO +0,06
MM PT. CT.; 0) GapoMeTp-aHepOou T — MPUMEHSETCS Il U3MEPEHUs AaBICHUS BO3/lyXa ¢ TOYHOCTBIO,
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He mnpepbimaromeid +0,2 Mm pT. cT.; B) Oaporpad — mnpuUMEHSETCS i1 aBTOMATHYECKOU
HEMPEPbIBHON PETHCTpAallid W3MEHEHHs aTMOC(HEPHOro J[aBJICHUS B TEUEHHE CYTOK, HEJEINH.
[Ipuntun paGoTel mpuOOpa OCHOBAaH Ha CBOWCTBE AaHEPOMIHBIX KOPOOOK pearupoBaTh Ha
KosieOaHus: aTMOC(EepHOTO AaBJICHHSI U3MEHEHUEM CBOMX M€OMETPHUUECKUX Pa3MEpOB IO BHICOTE 32
cuet neopmarnuu MeMOpaH U aHAJIOTHYCH MPUHIUITY PabOThI TepMorpada.

3. IIpubops! [UIst U3MEPEHUST OTHOCUTEIILHON BIAXXHOCTH BO3/TyXa:

a) ncuxpoMerp ObITOBOM (ABrycra) COCTOMT M3 CYXOro M BJIaXHOro TepMomerpoB. K
nocjeIHeMYy MOJBEeHa BOJa U3 MEH3YpKU. Pe3epByap ¢ PTYThIO BIQXHOTO TEPMOMETpPA OOBs3aH
TOHKOM TKaHbIO, KOHI[I KOTOPOM HaXoJATCsl B OTKPBITOW yacTW MeH3ypKu. Bopna, ucnapssace ¢
IIOBEPXHOCTU PE3epByapa TEPMOMETPA, MOIJIOMIAET TEIUIO, BCIEACTBUE YEro MOKa3aHUs BIAXKHOIO
TEPMOMETpPa MEHbIlle, 4eM cyxoro. Ha ocCHOBaHMM pa3HUIBl 3TUX IOKAa3aHUN ONPENEIsIOT
NICUXOMETPUYECKYIO pa3HOCTh (At = tc — tT) W, MOJB3YACh NCHXPOMETPHUECKUMH TaOIUIaMHU,
OIPENENSIIOT OTHOCUTENBHYIO BIIQXKHOCTb.

0) aciupanMOHHBIHN cuxpoMeTp (AccMaHna), peKOMEHIYeMbIi ISt U3MEPEHHSI BIAKHOCTH B
IPOM3BOJICTBEHHBIX ITOMELICHUAX, COCTOMT M3 JBYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB,
YKPEIUIEHHBIX B IUIACTMACCOBOM WJIM METAJUIMYECKOM ompaBe. PesepByapsl TEpMOMETPOB
IIOMEIIEHbl B JBOHHYIO TpyOuaTylo 3alluTy, MPEIOXPAaHSIOUIYI0 TEPMOMETPbI OT TEIJIOBOIO
u3nyyeHus, TpyOKH M30JIMpOBaHbl OJHA OT JIPYrod M COEAMHEHbI TPOWHHUKOM C BO31YyXOBOJHOU
TpyOKOH, Ha BEpXHEM KOHIIE KOTOPOM YKperjeHa acHUpalMOHHAs T'OJIOBKA, 3aKpbITasi KOJIIAKOM.
AcnupallMOHHasi TOJIOBKa COCTOMT M3 BEHTWIATOpPA, 3aBOJALIETOCS IpPU IOMOIIM KII04Ya
HPYKUHHOT'O MEXaHU3Ma.

[Tpu pabGoTre BeHTWISATOpa B MPUOOP 3acachIBaeTCs BO3AYX, KOTOPBIA, 00TeKast pe3epByapbl
TEPMOMETPOB, ITPOXOJUT IO BO3yXOBOAHOHN TpyOe K BEHTHJIATOPY M BbIOpPACHIBAECTCS UM HAPYXKY.
PesepByapbl TepMOMETPOB B MOMEHT M3MEPEHUSI HAXOASTCS B MOCTOSHHOM BO3IYLIHOM IIOTOKE,
aBwkymemcst co 91 ckopocteio V = 2 M/c, MO3TOMY MOABHKHOCTh BO3AyXa B HNOMELICHUU
[IPAKTUYECKH HE BJIMSIET Ha IOKa3aHUs ICUXPOMETpa.

B) rurporpa¢ tuna M-21A npumeHsieTcs /i aBTOMaTHYECKOTO CyTOUYHOTO WM HEAEIbHOIO
3aMepa OTHOCUTENbHON BJIAXXHOCTU Bo3ayXa. [IpuHIMN neicTBUS MpubOopa aHAIOTUYEH MPUHIUITY
JIeCTBUS TUTPOMETPA, a MPUHLIMI 3allMCU MIOKa3aHUH Takoil ke, Kak y TepMmorpada, 6aporpadga.

4. IIpubopsl A1 U3MEPEHUS CKOPOCTH WIIM MOJIBUKHOCTH BO3TyXa!

a) KpbUibuaThlii pyuHoi aHemomerp ACO-3 mpeaHa3HayeH Ui W3MEPEHUs CKOPOCTH
BO3JIYIIIHOTO MOTOKA B npezenax ot 0,3 1o 5 m/c.

[IpuemHOl dYacThio mpubOpa CIYXKHUT JIETKOE KpbUIbYATOE KOJIECO, HacaKaHHOE Ha
TpyOUaTyr0 OCh, 4€pe3 CKBO3HOE OTBEPCTHE KOTOPOW MPOXOAMUT HATAHYTas CTajlbHas CTPYHa,
SBJISIOIIASACA OCBIO BpAlllEHUs] KpbUIbYATOTO KO- Jjeca. Ha KoHIlE ocu HMeeTcsl YepBsK,
MepeIaroINil BpallleHUe OCH MOCPeICTBaM 3y0uaToil nepenayu (peaykTopa) Ha CTPENKU Tpubdopa.
Kppuipyaroe kojeco Bpamiaercs MOJ JaBICHHEM MPOXOSAIIErOo uepe3 Hero Bo3ayxa. Haxion
KpBUILEB aHEMOMETpa cocTaBisieT okoso 45°. [Ipu TakoM HakJIOHE OKpY»KHasi CKOPOCThb IIEHTpa
TSKECTH MOBEPXHOCTH Kpbljla paBHAa CKOPOCTH IMOTOKA BO3- JIyXa.

0) yameyHslii pyyHoii aneMmometp MC-13 npeaHasHaueH JUisi K3MEPEHUsI CKOPOCTH BO3IyXa
or 1 go 20 m/c. Komneco storo mpubopa mpeacraBiseT coOoil KpecT, HacaXKeHHBIH Ha OCb, C
YEeTBIPbMSI YallIKaMU B BHUJIE MOJTYIIApUEB HA €ro KoHLaxX. B pe3ynbpTare pa3HOCTH AaBieHUi Ha o0e
YalIKy KOJecO aHeMOMeTpa MpHoOpeTaeT BpamiaresnbHoe ABrkeHHe. Och mpubopa MocpercTBOM
YyepBsika MPHUBOJUT BO BpAIATEIbHOE JBHM)KEHUE IIECTEPHH CUETHOTO MEXaHHW3Ma aHaJOTUYHO
MEXaHU3My KpbUIbYATOro aHeMomeTpa. [loka3aHus Yalle4yHOTO W KpPbUIBYATOTO aHEMOMETPOB
YUTAIOTCS 10 TpeM IudepOaaTaM U COCTABISIOT YETHIPEX3HAYHOE YHCIIO.

Tak kak CKOpPOCTb paBHA IyTH, OTHECEHHOMY K BPEMEHH, NPH HU3MEPEHHUSIX aHEMOMETPOM
HEOOXOIUMO OJHOBPEMEHHO BECTH YYeT BpPEMEHHM IpH IO0- MOIIM ceKyHiaomepa. PasHocThb
NOKa3aHUH aHeMOMeTpa J0 U IOcie M3MEPEeHHs, OTHECEHHas K eIUHMIIE BPEMEHH, JaeT TaK
Ha3bIBAEMYIO0 CKOPOCTh aHEMOMETpa, M/C,

TAC M U N — HAYAJIbHOC U KOHCYHOC MTOKAa3aHUA aHCMOMCTpPaA, T — BpEMs 3aMepa.

78



JleiicTBUTENTbHOE  3HAYEHHME  CKOPOCTH  BO3[AyXa  oOmpenensercs 1o  rpaduky,
MPEJICTABIICHHOMY B MACIOPTE Ka)XI0ro mpudopa.

B) TEPMO3JEKTPOAHEMOMETP CIYKUT MJIsi H3MEPEHHs] MajblX CKOpOCTEH BO3AYIIHOTO
noroka. B ocHOBY mpubopa MmoJioskeH MPUHIHUI OXJIAXKIECHHS 110- TOKOM BO3/yXa JEKTPUYECKOTO
MPOBOJAHMKA (TOHKOW MPOBOJIOKH), HArPEBAEMOT'0 3JIEKTPUUYECKUM TOKOM. OXJIaXk/IeHUEe HarpeToro
TeJa, HaXOJAIIErocs B IOTOKE, 3aBUCUT OT CKOPOCTH MOTOKA.

IopsaaoK BHINOJTHEHUS PAGOTHI

JIist ompezneneHus YCPEIHCHHBIX HapaMeTpOB, ONPEACISIONINX COCTOSIHUE BO3JIYIIHON
cpeibl B IOMEIICHHH, HEOOXOIUMO YCJIOBHO pa30oWUTh pabO4yr0 30HY Ha psiJi PaBHOBEIUKUX
00BEMOB U TIPOU3BECTH COOTBETCTBYIOLIME M3MEPEHHs B IIEHTPE KaXIoro odbema. PesymbraThl
U3MEpEeHus 3anucaTth B Ta0i. 32

Tabmuia 32
Po, rlla | tc, °C tr, °C 0, % Pu, rlla | p, D, d, r/kr V, M/c Q, M3 /g4 | Mecto
Kkr/mM3 | Kr/mM3 3aMepa

ITocnenoBaTenbHOCTh U3MEPEHHUN CIEAYOIIAS:

1. IlpousBoauTcs 3amep aOCOIIOTHOTO 0APOMETPHUUECKOr0 JaBJICHUS BO3/lyXa B [IOMEILEHUH
C TIOMOIIIBIO PTYTHOTO OapoMeTpa.

2. IlpousBoauTcs 3aMep TeMIIepaTypbl U OTHOCUTEIBHOM BIQXKHOCTU BO3JyXa B paboueil
30HC IIOMCHICHUA IMpU MITOMOLIM AaACHHUPAIHUOHHOIO IICUXPOMCETpA. IToxazanms TEPMOMCTPOB
CHMMaIOTCs yepe3 1-2 MHH 1ocie BKJIIYEHUs BeHTwisATopa. IloayuuB mokasanus cyxoro (tc) u
MOKPOTo (tT) TEPMOMETPOB, ONPEAEIAIOT ICUXPOMETPUUECKYIO PA3HOCTD

At=t —t,.

3areM 1Mo MCUXPOMETPUICCKON PAa3HOCTH U MOKA3aHUI0 MOKPOTO TEPMOMETPA, MOJb3YIOCh
NICUXPOMETPUYUECKOM Tabmuiei (Tabm. 33), ompenenseM OTHOCHUTEIBHYIO BIQKHOCTH BO3IyXa .
Ornpenensercst abCONMIOTHAS BIAXXHOCTH, KI/M3 , 10 opMyIie

D= 622¢-P -p

B —o-F,

rie Ps — OapomMerpuyeckoe aBiieHHE BO3ayxa B pabodeil 3o0He momemieHus, rlla; ¢ —
OTHOCHUTEINIbHAsL BIIAXXHOCTh BO3JyXa B JOJSIX €IWHUILI, P, — MaBieHHe BOJSHBIX MapoB MpU

HOpMalIbHOM atMochepHom aasieruu, 101,325 kH (700 mm prt. cT.), onpenensemoe 1o Tabdiu. 34;
p— TIOTHOCTh 3aMepsIeMOI0 BO3/1yXa, KI/M3 ;

P,
=0,461- =% |
P T

rae T — aGcomoTHas TeMreparypa cyxoro repmomerpa o Kenbuny
T=t+273.
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Tadnuya 33
HNeuxpomempuveckan madmuya

[okasanis PaznocTs NOKATAHWI CYXOTD M BIAMHOTO TepMoMeTpor, °C
BIIAHOTO
TepMomMerpa, °C 0 l 2 3 4 3 6
13 100 BB 78 69 6l 33 46
14 100 g9 79 70 62 54 47
15 100 89 B0 71 b3 35 49
16 100 90 B0 72 64 57 50
17 100 90 B0 72 64 57 50
18 100 90 Bl 74 66 39 33
19 100 91 82 74 b6 60 54
20 100 91 82 75 67 fhl 35
21 100 91 83 75 68 62 56
22 100 91 83 76 69 63 57
23 100 91 83 76 69 63 58
24 100 92 84 77 70 64 59
23 100 92 B4 77 70 63 59

Tadmuya 34
Codepxcanue 00AHO20 NAPa 8 HACKILERHOM BOIDVXE
np HopMatsHom ammocdheprom daatenuu (Ps= 101,325 wlla)

ConepikaHue BOAAHOTD NMAPA B 3ABHCHMOCTH
0T TeMneparypel Bozayxa (f) °C)
0 12 [ 14 16 I8 [ 20 )21 [ 22 [ 23 |24 [25] 26 | 27
d, i’ 4 (10 | 12 (136153172182 (193|204 (21,6|229|242|25,6
d,rier | 7586 |98 |112]12,7]144153(163[173[184(19,5]|20,7]| 22
Pm

MM PT.CT.

[Tapa-
METPEL

0.2 [1052) 11,0013,64) 15,5( 17,6 | 18,1 198|210 (22,3 23,7 (25,21 26,74

Bnarocozep:kanue, I/Kr Cyxoro Bo3ayxa, Onpeaensercs mo Gpopmyie

[IponsBoauTcs 3amep CKOpPOCTH IBHKEHHUs Bo3ayxa (V) B BEHTUJISIUUOHHOM OTBEPCTHH
MIOMEILEHUS.

KpbuibuaTelii aHEMOMETpP YCTAaHABIMBAECTCS KpPBUIBYATKOM HABCTpEdy IOTOKY BO3IyXa.
Yepes 10...15 ¢, korna KpbulbyaTKa aHEMOMETPA HA4YHET BPAILAThCSA C IOCTOSHHOM CKOPOCTHIO,
OJIHOBPEMEHHO BKJIIOYAIOTCS CYETHBIM MeXaHu3M Mpubopa M CEeKyHIoMep. BrikitoueHue
aHEMOMETpa IIPOU3BOIUTCS YEpPE3 IPUHITOE BpeMsl U3MepeHus, Hanpumep yepes 30...100 c.

[locne BBIYMCIIEHUS CKOPOCTH aHeMoMeTpa Mo (opmyle, MpPEeACTaBICHHON BbIIIE HO
TapUpPOBaHHOMY TpaduKy, KOTOpBIM TMpHJIAraeTcs K aHEeMOMETpY, OIpeNeNseTcss CKOpPOCTh
JBUKEHHS BO3/1yXa B BEHTWISIIMOHHOM OTBEPCTHUH.

[Tonmp3yroTcs rpaguKoM CIEAYIOIMM OO0pa3oM: Ha OCH OpAMHAT OTKJIAJbIBAETCS YHCIO,
COOTBETCTBYIOILIEE CKOPOCTH AHEMOMETpa; OT HAWJEHHOW TOYKU IMPOBOJIUTCS TOPU3OHTAJIbHAS
JUHUASA J10 TOYKM TIepecedyeHus C HAKJIOHHOM mMHuell rpaduka, OT KOTOPOH NpPOBOIUTCS
BEpTUKaJbHASA JIMHUS BHU3 JIO NepecedyeHus ¢ ocbio abcuucc. [lomydaercss 3HaueHHE CKOPOCTH
BO3/YIIHOTO ITOTOKA B M/C.

Pacxon Bo3ayxa, M3 /4, B JaHHOM OTBEPCTUH OIpezenseTcs no Gopmyie

Q=1V-5-3600,

rae V — CKOpoCTh ABMXKEHUS BO3IIyXa, M/C; S — TUIOIIA b )KHBOTO CEYCHHUS, M2 .
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Coaep:xaHue 0TYeTA

OT4YeT 0JKEeH BKIIOYATh:

1. Ilens BBITIOTHEHHOM PabOTHI.

2.IlepedeHb UCIOJIB30BaHHBIX TPUOOPOB, 0OOPYIOBAHMUSL.
3. Pe3ynbrarel 3amMepoB, pacyeToB, CBEJACHHbBIE B TAOIHILY.
4. BeIBOEL.

OcHoBHas iMTEpaTypa:

1. EropoB B.A., 3enpkoB C.A., IlnexanoB [.H. be3omacHOCTh KHU3HEAEATEIHLHOCTHU:
nabopaTopHbIi TpakTUKyM. — bpatck : U3a-Bo bpl'Y, 2016. — 98 c.

JlonoIHUTeIbHAS JTUTepaTypa:

2. be3onmacHOCTb XHU3HEASATEIbHOCTH: Y ueOHuK 11 By30B/ benos C.B. u np.- M.:
Bricmr.mikona, 2007. — 616¢.

KoHTpoJibHbIe BONIPOCHI

1. Kakue mapameTpbl Bo3lyxa ONpPEeAEIsIOT COCTOSTHIE BO3AYIIHOM Cpeibl OMEIIEeHUs ?

2. Ha3zoBuTe npuHUHUII JEHCTBUS MPUOOPOB JUIsI METEOPOJOTMYECKUX HCCIETOBaHUM
BO3/YIIHOM Cpe/ibl B TIOMEIIEHUH.

3. Uto Ha3bIBAE€TCSI OTHOCUTEIHHOM BIAXKHOCTBIO BO3/1yXa?

4. Kakue npuOopsl Ui aBTOMAaTHYECKOH pPErucTpanuy CyTOYHBIX, HEAEIbHBIX 3HAYCHUH
TEMIEPATYPbl U OTHOCUTEJILHOM BIIAKHOCTH BO3/lyXa Bbl 3HaeTe?

5. KakoBa 00;1acTh NPUMEHEHUS KPbUIbYATHIX, YAIIEYHBIX aHEMOMETPOB?

6. [lo xakoMy NpPUHIMIY HOPMUPYIOTCS MapaMeTpbl BO3AYILIHON cpelbl B paboueill 30HE
IPOM3BOJICTBEHHBIX TIOMEIIEHUI?

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOITUH, UCTTOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

NupopmannonHo-kommyHukanronssle Texuoioruu (UKT) — npenogaBaTens ncnonab3yeT IS
- monyueHus: HGOPMAIIUU TIPU MOJATOTOBKE K TaOOPATOPHBIM paboTaM;

- CO3J]aHMsl MPE3EHTAMOHHOI0 MaTepuaa it 1JabopaTopHbIX padoT;

- OC Windows 7 Professional (Microsoft Imagine Premium)

- Microsoft Office 2007 Russian Academic OPEN NO Level

- AuTuBHpYyCHOE porpaMMHoe obecrnieuenne Kaspersky Security.

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JUIA OCYIMECTBJIEHHUSA OBPA30OBATEJIBHOI'O ITPOIECCA IO JIMCIUITVIMHE

Buo Haumenosanue
3auamusn ayoumopuu Ilepeuenv ocnoenozo 06opyoosanus M JIp
1 2 3 4
JIP JIUCIIEUHBIN KJIacc ¢ I1K xnacca Ileatuym — 10 mr., Ne 1- Ne 6
JIOCTYIIOM K CETH MPOTPaMMHBIN KOMIIJIEKC
UHTEpHET Microsoft Excel, Word
JIk JIUCIIEUHBIN KJIacc ¢ I1K xnacca Ileatuym — 10 mr., -
JOCTYIIOM K CETH MPOTPAMMHBIN KOMITJIEKC
UHTEPHET Microsoft Excel, Word
CP q3-1 - -

81



IIpunoxenne 1
®OH/JI ONEHOYHBIX CPEACTB AJIs1 IPOBEJEHUSA

MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIUXCA IO JUCIUILINHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (MACIOPT)

Ne DJIeMeHT Tema POC
KOMIIeT KOMIIeTeHIUH
eHIIUH
OK-9 CIIOCOOHOCTh 1.1 llonstue o nucuunnae bXK/| Bompocsr k

HCII0JIh30BaTh 1.2 Ces3b BX]I ¢ pusnonoruei, 3auery 1-4

TIPUEMBI OKa3aHHUs | ICUXOJOTHEH, IPrOAMHAMUKOM, SKOJIOTHEM,

nepBou MOMOIIH, | SKOHOMHUKOM U CHEIIUCIUTIIIMHAMH.

Metoasl 3ammThl B | 1.3 Mogens npouecca qesITeIbHOCTH

YCIOBUSX YeJI0BEKa B YCIOBHUIX COBPEMEHHOTO

Ype3BbIYATHBIX MIPOM3BOJICTBA U CPEIbl OOUTAHUSI.

CUTYaIuii; 1.4 AHanu3 aBapHITHOCTU U TPaBMaTHU3Ma,
IIPOTHO3MPOBAHKE YPE3BBIYANHBIX CUTYaLUH.
1.5 OGecnieuenue 0€30MaCHOCTH B CUCTEME
""4yesI0BeK - cpesia OOMTAaHU - MalIMHA'".
2.1 Bo3aymiHas cpena B IPOU3BOICTBEHHBIX Bompocsr k
MIOMEILEHUAX 3ayery 5-24
2.2 ITpou3BOACTBEHHOE OCBECIIICHHE
2.3 HeratuBHble (akTOpbl TEXHOCHEPHI, UX
BO3/ICIICTBHUE HA YeNOBeKa, TeXHOC]epy U
HNPUPOIHYIO CPENy
2.4 ndpa3Byk, MIyM, yIbTPa3ByK
2.5 BuOparus B TEXHUKE U YEIOBEK
3.1 3anbUIEeHHOCTH U 3ara30BaHHOCTh CPEJIbl Bomnpocsr k

oOurtanus aBrorpancnoprom u CIAM.

3.2 3ammra OT 2IEKTPOMAarHUTHBIX MOJIEH,
CBETOBBIX M HOHU3UPYIOLIUX U3ITy4YEHUH.
3.3 Dpronomuueckue ocHoBbl XX/ B
IIPOU3BOJICTBE

3.4 DnexkTpo6e30nmacHOCTh

3.5 Texnuka 6e30macHOCTH TIpH paboTe ¢
COCyZaMH IO/ JaBJICHUEM U
Ipy30I0IbEMHBIMH MEXaHU3MaMHU.

3.6 OCHOBHBIE IPUYMHBI ABapUI U
TpaBMaTU3Ma MPH SKCILUTyaTaluu
rpy30M0bEMHBIX MAIIUH U MEXaHU3MOB
3.7 TpeboBanusi 6€30MACHOCTH ISt
MPENNPUATHI CTPOUTENBHO-I0POKHOTO
MAaIIMHOCTPOCHUS U OpraHu3aui
MeXaHHU3aI1

3.8 TloxapHasi 6e30MacHOCTb

3auery 25-72

4.1 YpesBbluaiiHble CUTYalUU
4.2 TIpaBoBbIe 1 HOPMATUBHO-TEXHUYECKUE
ocHoBbI BK ]|

Bomnpocsl k
3auety 73-82

5.1 Cucrembl KOHTPOJIS TPeOOBaHUI
0€30MacHOCTH 1 3KOJIOTHYHOCTH.

Bomnpocsl k
3auety 83-84
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5.2 IIpodeccuonanbHbIi 0TOOp OnepaTopoB
TEXHUYECKHX CHCTEM.

OIIK-5

BJIaJICHUE KYJIbTYpPOi
npodeccrnoHaIbHOM
0e30I1acHOCTH,
CITOCOOHOCTH
UICHTHPUIPOBATH
OMAaCHOCTH H
OIICHUBATH PHCKU B
chepe cBoeit
npodeccnoHaTbHOMI
JEATEILHOCTH

1.1 Ilonsarue o qucnumauae bXK/|

1.2 Ces3b BX]I ¢ pusnonoruei,
MICUXOJIOTHEH, IPrOAUHAMHUKOM, SKOJIOTHEMN,
HSKOHOMUKOMW U CHELIUCIUTUTMHAMU.

1.3 Mopuens nporiecca AesITeIbHOCTH
YeJI0BeKa B YCIOBHIX COBPEMEHHOTO
IIPOM3BOJICTBA U CPEbl OOUTAHUS.

1.4 AHanu3 aBapHItHOCTH U TpaBMaTU3Ma,
IIPOTHO3MPOBAHKE YPE3BbIYAWHBIX CUTYaLUH.
1.5 O6ecnieuenre 6€30MaCHOCTH B CHCTEME
"'4eJI0BeK - cpesia OOuTaHus - MamuHa'" .

Bomnpocsl k
3auery 1-4

2.1 Bo3nymiHas cpefa B IpOM3BOICTBEHHBIX
MOMEIIECHUSIX

2.2 ITpou3BOACTBEHHOE OCBECIIICHHE

2.3 HeratuBHble (akTOpbl TEXHOCHEPHI, UX
BO3/ICHCTBUE Ha YEJIOBEKa, TeXHOC(epy U
NPUPOIHYIO CpENy

2.4 lndpasByk, U1yM, yabTpa3ByK

2.5 BuOparmus B TEXHUKE U YEIOBEK

Bomnpocsl k
3auety 5-24

3.1 3anpUIEHHOCTD U 3ara30BaHHOCTh CPE/Ibl
obutanus aBrorpancnoprom u CIM.

3.2 3amura oT NEKTPOMArHUTHBIX MOJIEH,
CBETOBBIX M HOHU3UPYIOLIUX U3ITy4YEHUH.
3.3 Dpronomuueckue ocHoBbl BXX] B
IIPOU3BOJICTBE

3.4 DnexkTpo6e30nmacHOCTh

3.5 Texnuka 6e30macHOCTH TIpH paboTe ¢
COCyJlaMH TIOJT AaBIICHHEM U
TPY30MObEMHBIMU MEXaHU3MaMH.

3.6 OcHOBHbIE IPUYMHBI aBapuil U
TpaBMaTH3Ma MNP IKCIUTyaTalllH
IPy30T10IbEMHBIX MAITUH ¥ MEXaHU3MOB
3.7 TpeboBanusi 6€30MACHOCTH IS
NPEINPUATHIA CTPOUTEITHHO-TOPOKHOTO
MaIIMHOCTPOEHUS B OpraHu3auit
MeXaHU3aIH

3.8 TloxapHasi 6e30MacHOCTb

Bomnpocsl k
3auety 25-72

4.1 YpesBbluaiiHble CUTYaAITUH
4.2 TIpaBoBbIC 1 HOPMATUBHO-TEXHUYECKHE
ocHOBbI BXK][

Bomnpocsl k
3auety 73-82

5.1 Cuctembl KOHTpOJIst TpeOOBaHUM
0€30MaCHOCTH U HKOJIOTUYHOCTH.

5.2 TlpodeccuonanbHbIi 0TOOP ONEpaTOpoOB
TEXHUYECKUX CHCTEM.

Bomnpocsl k
3ayery 83-84

6.1 DxoHOMHYECKHE TTOCIIEACTBUSI U
MaTepHualbHbIEC 3aTPaThl HA OOecIeueHue
0€30IaCHOCTH JKU3HEIEATECIIbHOCTH.

6.2 MexayHapoHOE COTPYIHUYECTBO B
o0iract 6€30IIaCHOCTH KU3HENEITEILHOCTH.

Bomnpocsl k
3ayery 85-86
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2. Bonpochl k 3auety

KoMmnerennun Nen
lf/rn BOIPOCHI K 3AYETY Haumenopamue
Kon Onpenesnenne pasaena
1 2 3 4 5
1. OK-9 | roToBHOCTB 1. Cea3p B/ ¢ pusnonoruet, 1. YenoBexk mu
I10JIb30BaThCS IICUXOJIOTUEH, SpProMHAMHUKOM, cpena oOuTaHMsL.
OCHOBHBIMM METOJAMH | 3KOJIOTHEH, SJKOHOMUKOU U XapakTepHbIe
3aLUThI CHELIUCIUIUIMHAMM. COCTOSIHUSA
IIPOU3BOJICTBEHHOTO 2. Mopensb nporecca AesiTeIbHOCTH CUCTEMBI
IepcoHaNa u 4eJIOBEKA B YCIOBUAX COBPEMEHHOIO «4eyloBeK — cpena
HaceJIeHUs OT IIPOM3BOJICTBA U CPEbl OOMTAHUS. oOuTaHUAN.
BO3MOJKHBIX 3. AHanu3 aBapuiHOCTH H OcHoBBI
NOCJIe/ICTBUM aBapuii, | TpaBMaTU3Ma, IPOTHO3UPOBAHHE ¢duznonaoruu
KaTacTpo(, CTUXHIHBIX | Ype3BBIYAWHBIX CHTYAIIHA. Tpyaa u
OencTBuit 4. OOecneueHue 06e30MacHOCTH B | KOM(POPTHBIE
cucteMe "4eloBeK - cpela OOWUTaHHUs - | YCIOBHS
MamuHa". KU3ZHEACSATEIBHOC
TH B TexHOcepe,
€e  HeraTuBHbIE
(axTopsl, ux
BO3JIEHCTBUE Ha
YeJI0BeKa,
TexHochepy u
IPUPOJIHYIO
cpeny. Kpurepun
KOM(OPTHOCTH.
Kpurepun
0€30MMacHOCTH.
5. Boznyninast cpena B 2. OmnacuHoctn
IIPOU3BO/ICTBEHHBIX TIOMEIICHUSX. TEXHUYECKUX
6. [TapameTpbl MUKpOKIMMATA. CUCTEM:  OTKa3,
TemuoBoii OanaHc B MOMEIIEHUH, BEPOSTHOCTh
TEPMOPETYJISALNS YETOBEYECKOTO OTKa3a,
opranusma. HopmupoBanue KA4eCTBEHHbIN U
napameTpoB Mukpokiaumara (I'OCT KOJIMYECTBEHHBIN
2. | OIIK-5 | BmajeHHe KyIbTYpOi 12.1.005 - 88). aHaM3
npogeccuoHaIbHON 7. KoHnTposnps mapameTpos OIaCHOCTEM.
0€e301acHOCTH, MUKPOKJIUMaTa U MEPOIPUSITHS 110 UX Cpenctpa
CIOCOOHOCTh HOpMaJTU3aIHH. CHW)KECHHUS
HJIEHTU(DUITPOBATH 8. Kimaccudukanus cuctem TPaBMOOMIACHOCT
OIIaCHOCTH U OLIEHUBATh | BEHTUJISIIMH, OCHOBBI pacueTa U U BpPEIHOIO
pHUCKH B cepe CBoeH 00111600MEHHOM €CTECTBEHHOM U BO3JICUCTBUS
npodeccuoHaTbHON MEXAHUUYECKON BEHTUJISALIUY. TEXHUYECKHX
NeSITeNIbHOCTH 9. Buyibl MECTHOH BEHTWIISIINN, OCHOBBI | CHCTEM.

pacuera. KonaunuonupoBanue
Bo3nyxa. KoHCcTpyknus, Ha3HaueHHE
BCHTHUJIATOPOB U MCTOJbI UX H0;[60pa.
10. Cucremsl otoruieHus (BO3YIITHOE,
apoBoe, BOJASIHOE, KOMOMHUPOBAHHOE),
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TpeOOBaHMSI K HUM.

IIpou3BOACTBEHHOE OCBELICHHUE.

11. CBeT0BOI1 NOTOK, OCBEIIEHHOCTb.
[Tpubops! 1715 U3MepeHus
ocBeleHHocTH, Hopmupoanue (CHull
23-05-95). Buapl u cuctemsl
MPOM3BOJICTBEHHOT'O OCBEIICHHUS.

12. Metoasl pacdera OCBEIICHHOCTH Ha
pabouux mecrax. L{BeToBoe
ogopmIIeHHE TPOU3BOJICTBEHHOTO
UHTEpbEpa.

13. HeratuBHbie hakTopbl TEXHOCHEPHI,
MX BO3JCHCTBHE HA YCIIOBEKA,
TexHochepy U NPUPOIHYIO Cpeay.

14. Knaccudukanus BpeIHbIX U
omacHbIX (paktopos o 'OCT 12.1.007 -
76 u o XapakTepy BO3JACHCTBUS Ha
OpraHu3M YeJIOBEKa.

15. 3arpsizaenue 6uochepsl BHIOpocaMu
aBroTpancnopra u C/IM.

16. Mcrounuku 3arpsi3HEHUH,
KOJIMYECTBEHHAs OLIEHKA,
nopmupoBanue, [1/IK, criocoObr n
METOJIbI CHUKEHHUSI.

17. Uu¢pazByk, m1ym, yiabTpas3ByK.
OO01re NOHSTUS U OTIpeIeTICHUSI.

18. Bo3xelicTBrEe Ha YEIOBEKA,
HopmupoBanue (CH 2274 - 80. TOCT
12.1.003 - 83.TOCT 12.1.001 - 83).
19. MeToabl ¥ cioCcOOBI 3aIUTHI:
3BYKOIIOIJIOIIEHNE, 3BYKOU3OJISLIHS,
TIYIIMTENN ITyMa, CPeACTBa
WHNBUTYTLHOH 3aIIHTHI.

20. Uctounuku 1ryma, uHppas3Byka,
yIbTpa3ByKa Ha PEMOHTHBIX
npennpustusax CIAM.

21. BuOparus B TEXHUKE U YEIOBEK.
OCHOBHBIE TEPMUHBI U ONPEACTICHHUS.
22. Bo3zzeiicTBue BHOpany Ha OPTaHbI
yenoBeka, Hopmuposanue (I'OCT
12.1.012 - 83).

23. JlokanpHas ¥ 0011ast BUOpAITHH.
HcTounuku BuOpanuu Ha
aBroTpancnopre u CIM.

24. MeTobl 1 cClIOCOOBI CHIKEHUS
BUOpAIUU: BUOPOU3OJISIIHS,
BUOpOAEMII(PUPOBAHUE,. AKTUBHOE
BUOpoOTaIieHue.

25. UYemoBexk Kkak KoiebaTerbHas
cucrema.

26. BuOpomo3umeTrpusi - KOHTPOJb
YCIIOBHM Tpyaa.
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27. 3anbUICHHOCTD U 3ara30BaHHOCTD
cpenbl OOUTaHUS aBTOTPAHCIIOPTOM U
CIM.

28. VICTOYHUKH MBUTH U 3aTa30BaHHOCTH
Ha PEMOHTHBIX PEIIPUITHSIX.

29. Bo3elicTBre Ha 4eIOBEKa,
nopmuposanue ('OCT 12.1.005 - 88).
30. Metoab! u criocoObl 6OPHOBI €
IBUTHIO U BPETHBIMU ra3aMU: acIupaIus
¥ TTHEBMOTPAHCTIOPT.

31. [luxnoHsl ¥ cKpy0Oepsl. BakyyMmHuas
nbeuieyoopka. Konctpykuun
00eCTIBUINBAIONINX YCTAHOBOK,
MBUICYJIABIMBAOIINE AIlITapaThl.

32. 3ammra OT 3JIEKTPOMArHUTHBIX
MOJICH, CBETOBBIX W HWOHU3HPYIOIINX
W3JIyYEHUH.

33. DNEeKTPOMarHUTHBIC TOJISt
MPOMBIIIICHHON Y4acTOThI, BO3JICHCTBHE
Ha uyenoBeka, HopmupoBanue (I'OCT
12.1.002 - 84).

34. 3ammra ot DOMII, pacuer
3alIMTHOTO YKPaHa.

35. DNeKTpOMarHUTHOE  W3JIy4YCHHE

pPazro4acTOTHOTO JMana3oHa,
BO3/ICIICTBME HAa OpraHuW3M YeJOBEKa,
HopmupoBanue ('OCT

12.1.006 - 84).

3.6.3ammura or OMU.

37. JIazepHoe u31ydeHHUE, BO3/ICHCTBHE
Ha yenoBeka, Hopmuposanue (I'OCT
12.1.040-80. CH 5804 91).

38. CocoOb! 3alIUTHI OT JIa3€PHOTO
u3ny4yeHus. Vcnonbp3zoBaHue Ja3epHbIX
TEXHOJIOTUI B MAIIMHOCTPOECHUHU
(cBapka, pe3ka, ynpoyHEeHHE METaJlIOB).
Buzbl HOHM3UPYIOIIUX U3ITYYEHUH, UX
¢duznueckas npuposia ¥ 0COOEHHOCTH
pacripoCcTpaHEHUs!.

39. BozneiicTBrEe HOHU3UPYIOIIHX
U3JIy4YE€HUI Ha YEJI0BEKA,
Hopmuposanue (HPB - 80).

40. BaemrHee ¥ BHyTpeHHEE 00Ty4eHHE.
[IpenenbHO - TOMYCTUMBINA YPOBEHB
(ITAY), mpenenbHO - gomycTuMas 103a
(ITQT). MeTtonb! 1 criocoObl 3alIUTHI OT
VMOHU3UPYIOINX U3JTy4EHUH.

41. Dpronomuueckue ocHoBbl BXK/] B
IIPOU3BO/ICTBE.

42. OCHOBHBIE TIOHATHS 00
OPrOHOMUKE, HHXKECHEPHOU
NICUXOJIOTUH, TEXHUYECKON ICTETUKE.

3. besomacHocTh
(G YHKIIMOHUPOBAH
nus
aBTOMATH3UPOBaH
HBIX u
poOOTHU3HPOBAHH
BIX TIPOU3BO/ICTB.
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43. Opranuzanus paboyero Mecra npu
BBINOJNIHEHUH padoT cuns, crost (TOCT
12.2.032 - 78. TOCT 12.2.033 - 78).
44. TIcnxo(hu3noNornyecKre onacHble U
BpeIHbIe PAaKTOPhl: MOHOTOHHOCTb,
yTOMIIEHHE, CTPECC, TUIIOANHAMHS,
NepeHaIpsHKeHue, ICUX0JIOrnYecKas
HECOBMECTHMOCTD

45. DnexkTpo0Oe301acHOCTb.

46. JleiicTBHE SIEKTPUIECKOTO TOKA Ha
4eJI0BeKa; (haKTOPbI, BIMSIOUINE Ha
UCXOJ MTOPAXKEHUS TOKOM.

47. DNeKTpUYECKUE CETH, UX
O0COOEHHOCTH 10 AJIEKTPOOIACHOCTH.
48. Knaccuduxarus moMeneHui mo
AIIEKTPOMACHOCTH.

49. HanpspkeHre TPUKOCHOBEHUS
[1ar0BO€ HANPSDKEHUE.

50. 3amTHBIE MEPHI OT MTOPAKECHUS
TOKOM: 3aIIUTHOE 3a3eMJICHHE,
3alIMTHOE 3aHYJICHHE, 3AIUTHOE
OTKJIFOYeHUE. [[BOMHAasA N30J1us.

51. [lpenynpeautenbHas CUTHAIA3AIHS,
OJIOKUPOBKHU, OTPATUTEIbHbIC
YCTPOKMCTBA, 3HAKH OE30MTaCHOCTH.

52. TpeboBaHus 6€30MaCHOCTH K
AIEKTPOOOOPYIOBAHUIO BO
B3PBIBOOIIACHBIX TOMELICHUSX

53. Texnuka 6€30MacHOCTH TIpU paboTe
CO COCyJJaMHU TOJ] JaBJIEHHUEM U
Ipy30II0IbEMHBIMH MEXaHU3MaMHU.

54. IIpuumnHb!l aBapuii 1 B3pHIBOB
COCYZIOB, paOOTAIOIINX TIO JABICHUEM.
55. Knaccuguxkarms cocy10B 1o
Ha3HAYCHHIO, IaBJICHUIO 1 00BEMY, UX
IPOBEpPKa M OKpackKa.

56. TpeboBanus 6€30NMaCHOCTH TIPH
HKCIUTyaTalluu, IEPEBO3KE U XpaHEHUHU
0aJJIOHOB CO CIKATBIM, CXKIKEHHBIM H
pPacTBOPEHHBIM razaMu.

57. IlapoBble U BOJOTpEHHbBIE KOTIIBI,
KOMIIPECCOPBI, TPYOOIPOBO/IHI,
paboTaroIKe MO TaBICHUEM.

58. OcBueTenbCTBOBaHNE U
UCTIBITAHHUE COCYJIOB TTOJT IaBJICHUEM.
59. OcHOBHBIE TPUYHMHBI aBApUN U
TpaBMaTU3Ma IPH IKCIUTyaTaluu
IPy30M0IbEMHBIX MAIIUH U
MEXaHU3MOB.

60. OcBueTENbCTBOBAHUE U
UCIBITaHUE TPY30MOAbEMHBIX MAIIUH U
MEXaHU3MOB.

61. ITpubopsr 6Ge30MMacHOCTH.
IIpoTHBOYTrOHOYHBIE CPENICTBA,

87




ykazarenu. CurHanmsanusi.

62. Mepsl 6e30macHOCTH MPH
HOTPY304HO — Pa3rpy304HbIX U
TPAHCIOPTHBIX paboTax.

63. TpeboBanus 6e3onacuoctu mpu TO
u TP (moitka CIIM, arperatoB u
JIBUraTesei; poBepKa TEXHUYECKOTO
cocrostHust CJIM u ero arperaros; myck
JIBUTATElIsl; UCTIBITAHUE TOPMO30B;
nsrxenne CIAM no teppuropun
MPEATPHUATHSA).

64. Mepsb! Oe30nacHOCTH (Ha MOCTax
TEeXHUYECKOW AMAarHOCTHKH; IIpH padoTe
C aKKyMYJIITOPHBIMHU OaTapesiMu; pH
Ky3HEUHO-PECCOPHBIX paboTax; npu
KY30BHBIX U METHHUIIKO-)KECTIHHIIKHX
paboTax; MpH BYJIKaHU3ALMOHHbIX
paboTax; mpy MMHOMOHTAKHBIX
paboTax; npu NPUMEHEHUH
STHIIMPOBAHHOTO OCH3MHA; IPH
MpUMEHEHUN OeH301a U aHTH(PH3a).
65. Mepbl 6e301MacHOCTH MPH
HOrPY30YHO-Pa3rpy30uHbIX paboTax
(TpeboBaHus K OTPY304HO-
pasrpy304HbIM IUIOIIAKAM; IIPU
NOTpy3Ke, IePeBO3Ke, BHITPY3KE
pas3IMYHbBIX IPY30B; IPU KOHTEHHEPHBIX
NepeBO3Kax; MPH UCTIOIH30BAHUHT
KOHBEHepoB — TPAHCIIOPTEPOB; MPH
UCTIOJI30BAHNHU aBTOMOTPY3UYHKOB).

66. Mepb! Oe30macHOCTH MpU
AIIEKTPOTa30CBAPOYHBIX paboTax
(TpeGoBaHuUs K AJIEKTPOCBAPOYHBIM
ocTam; TpeOOBaHUS K OCHOBHOMY U
BCIIOMOTaTEIbHOMY 000pYy/JOBaHUIO;
TpeOoBaHMsI 6€30MaCHOCTH NpU
UCIIO0JIb30BaHUH all€THIICHOBBIX
TeHEePaTOpPOB; TMPH CBAPOYHBIX paboTax
B 3aMKHYTBIX €eMKOCTSIX U 3aBapKe
nedextoB Tapsl u3 — o K u JIBX;
CpeCTBa MHIUBUIYAIBHOM 3aLUThI JUIS
cBapmukoB). 3.40 Mepkbl O6e3omacHOCTH
npu paboTe Ha
MeTauI000pabaTHIBAIOIINX CTAHKAX.

67. IloxxapHast 0€30MaCHOCTb.

l'openne, mnoXkapooIacHble CBOMCTBA
BEIIECTB H MaTEPHAJIOB.

68. Temmeparypbl caMOBOCIUTAMEHEHHUS,
BOCIIJTAMEHEHHS, BCIIBIIIKH.

69. TemneparypHbie "
KOHIICHTPAIIMOHHbIE npeaesbl
BOCIIJITAMEHEHHUS.

70. KareropupoBaHue HpOU3BOACTB IO
1105Kap0-U B3PbIBOONACHOCTH.
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71. IToxkapo- 1 B3ppIBOONIACHOCTH I'a30B,
’KHMJIKOCTEH, MU U TBEP/BIX BELIECTB.

72. [ToxxapHas npoduIaKTUKa
MIPOM3BOJICTBEHHBIX 3JIaHHH,
MIPOTHBOIOYKAPHBIC nperpaabt u
pa3phIBbI.

73.  OrsHecTOMKOCTh  CTPOUTEIBHBIX

KOHCTPYKIUH, (DaKTOPBHI, BIUSIONIUE HA
IIpezel OTHECTOMKOCTH KOHCTPYKIUH.
74. OrHeCTOMKOCTD KeJIe300€ TOHHBIX,
METAJTTMYECKHUX U JIEPEBSIHHBIX
KOHCTPYKIIUH, CIIOCOOBI MOBBIMICHUS UX
npejena OrHeCTOMKOCTH.

75. Crioco0bl ¥ CpeaCTBa TYLICHUS
MOKapoB.

76. Oruerymaniue BenecTBa U COCTaBbI
(Boa, MEHBI, ra3bl, MOPOIIKOBHIE
COCTaBbI).

77. CpencrBa TYIIEHHS [T0KapOB
(TIepBUYHBIC, AaBTOMATUICCKHE
YCTaHOBKH).

78. [ToxapHast CBS3b U CUTHAJIM3ALIHSL.
79. BeiHyX1IeHHasl 3BaKyalus J0en
IpU TIoXkKape; TpeOOBaHMS,
peIbsBIsieMble K 9BaKyallMOHHBIM
BBIXOJaM.

80. O0uue ceenenus o UYC.

81. Ilomsitme 00  YCTOWYHBOCTH
HPOMBIIICHHBIX 00BEKTOB.
denepanbHbIi 3aKOH "O
IPOMBIIUICHHOM 6e30macHOCTH
OTTaCHBIX MPOU3BOICTBECHHBIX
00BEKTOB".

82. JIuxsumanus nocaencrsuit UC.

83. IlpaBoBBIE 1 HOPMATHBHO-
TexHuueckue ocHoBbl BXK/I.

84. 3akoHOHaTENBHBIE AKThI:
Koucturynus PO, Kogekc 3akoHOB 0
TpyAe.

85. Cucrema CCBT.

86. Opranusanus paboThl 10 OXpaHe
TpyJa Ha MPEeANPUATHH, (HOPMBI
KOHTPOJISI U BUJIBI OTBETCTBEHHOCTH 32
HapyIICHUE TPYAOBOTO
3aKOHOAATEIhCTRA.

87. Opranm3anus 00ydeHHs
6e3onacHoctu Tpyna no I'OCT 12.0.004
- 90. noBwIIeHNE KBATU(DUKAIINH,
podoToop.

88. [lacriopTu3anus u aTTecTaIus
pabouux MecT.

89. Knaccudukanuss ~ HecyaCTHBIX

4. be3omacHOCTb
B UpE3BbIYAIHBIX
CUTYaITUsX.
VYupasnenue
0€301acHOCTBIO
KU3ZHEACITENBHOC
ti. IIpaBoBble U
HOPMAaTHUBHO-
TEXHUYECKHE
OCHOBBI
yIpaBJICHHUS.
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CJIy4acB Ha IMPOU3BOACTBEC,
paccicaoBaHue, YUYCT U OTUCTHOCTD.

ux

90. Cuctembl KOHTPOJIST TpEOOBaHUH
0€30MaCHOCTH U 3KOJOTUYHOCTH.
91. IlpodeccruonanbHBII 0TOOD
OTEePaTOPOB TEXHUUECKUX CHUCTEM.

93. DKOHOMHUYECKHUE MTOCIEACTBUS U
MaTepHaIbHBIC 3aTPATHl HA
obecneueHne 0€30IMacHOCTH
JKU3HENEATEILHOCTH.

94. MexayHapoaHOE COTPYIHUYECTBO
B obnactu Oe3ommacHoCTH
JKU3HEIEATEILHOCTH.

5. Cucrtembl
KOHTPOJIS
TpeOOBaHUH
0C30MacHOCTH W
9KOJIOTHYHOCTH.
[Ipodeccrnonansu
BIiA otbop
OIIepaTopoB
TEXHUYECKUX
CHCTEM.

6.DOKOHOMUYECKH
€ ITOCJIECTBHUS U
MaTepHUAILHBIC
3aTpaThl Ha
oOecreueHue
0€e3011acHOCTH
JKA3HEIEATEIBLHO
CTH.
MexnyHapoiHOe
COTPYAHHYECTBO
B o0JIacTH
0e30IMacHOCTH
JKA3HEIEATEIHLHO
CTH
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3. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IlokazaTenu Onenka Kpurtepun
3HaTh:
(OK-9)
OCHOBHBIE METOJIbI 3aIIUTHI
IPOU3BOJACTBEHHOTO HEPCOHaNa |
HaceJIeHusl OT IOCIIENCTBUI aBapHii,
KaTacTpo(, CTUXUHHBIX OCICTBUMH;
XapaKTep BO3ACUCTBUSA BPEIHBIX 1 OLIEHKA «324TE€HO» BBICTABIISAETCS
OMACHBIX (aKTOPOB Ha HeNIOBEKa U 00y4aroIeMycs, €CIIH BOIPOCHI PACKPBITHI,
[pUPOAHYIO CPEAY. M3J105KeHb] JIOTUYHO, 6€3 CYIECTBEHHbIX
omMOOK, MMOKa3aHO YMEHUE
(OIIK-5) 5 WJUTIOCTPUPOBATH TEOPETHIECKHUE
KyIBTYPY MPO(eccroHanbHol 324TEHO | HOJOKEHUsS KOHKPETHBIMH IIPUMEPaMH,

0€30I1aCHOCTH;

CHOCOOBI UACHTU(DHUIIMPOBAHUS
OIAaCHOCTH;

KPUTEPUHU OLIEHKH PUCKOB B cepe
CBOEH podecCHOHATBLHOM

JeSITeTbHOCTH
Ymers:

(OK-9)

BI)I6I/IpaTI) METOABI 3alIUThI oT
OIIACHOCTEH MPUMEHHUTEIBHO K chepe
cBOCH npogeccHOHATEHON
JeSITebHOCTH U Coco0bI
oOecrieueHUss KOM(OPTHBIX YCIOBUN
KHU3HEIEATEIIbHOCTH.

(OIIK-5)

UACHTU(PUIINPOBATD OCHOBHBIE
OIaCHOCTH cpenbl oOuTaHUs
YeJI0BeKa,

OLICHUBATH PUCK UX pCalIn3alluu,

Baanernb:

(OK-9)

MeTogaMH obecreueHus Oe30ImacHo
AKCIUTyaTaluu HOIbEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX,

JIOPOKHBIX CPEJICTB U 000PYI0BaHHUS.

(OIIK-5)
crocobaMu OIEHUBAHUS U CHIDKEHUS
PHUCKOB B chepe cBOEH

npodeCCHOHATLHOMN 1€ TeIbHOCTH.

POJEMOHCTPUPOBAHO YCBOCHHUE paHee
M3YYEHHBIX BOIIPOCOB U
c(hOPMUPOBAHHOCTH KOMITETEHIIUH.
JomyckaroTcs He3HAYUTEIIbHBIC OIIUOKH.

He 3aurteHno

OLIEHKA «HE 3aUTEHO» BBICTABIISETCS, €CITH
HE PacKpbITO OCHOBHOE COJIEpyKaHHe
y4eOHOro Marepuaia; 00Hapy>KEHO
HEe3HaHME WM HETIOHUMaHue OOoJIbIe HITh
HanboJsee BaKHOM yacTH yueOHOro
MartepHaia; JOMyleHbl OLIMOKH B
OIpECaACIICHUU HOHS[TI/II\/II, KOTOPBIC HE
UCTIPaBJIEHBI IOCJIE HECKOJIBKUX
HaBOJSIIIMX BOIIPOCOB; HE CPOPMHUPOBAHBI
KOMIIETEHIH, YMEHUS U HaBBIKH.
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4. MeToauuyeckue MaTepHaJibl, Onpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

N3ydyenne nucuuniauHbl «be30mnacHoCTh KU3HEAEATENbHOCTHY OXBaTbIBAET KPYT' BOIIPOCOB,
OTHOCSAILIMXCA K  IPOEKTHO-TEXHOJOIMYECKOMY BHAY MNpO(ecCHOHANbHON  JesTelnbHOCTH
BBIITYCKHUKA B COOTBETCTBUU C KOMIIETCHIIMSAMHU U BUJAMHU JIESATEIBHOCTH, YKa3aHHBIMHU B y4eOHOM
IUIaHE.
[Ipy moaroToBke K 3a4eTy PpPEKOMEHAYETCS 0c000€ BHUMAHHUE YACIUTH CIEIYIOIUM
BOIIPOCaM:
1. OcHoBbI (husnoNOrNHU TpyAa U KOMPOPTHBIEC YCIOBUS KU3HEACATEILHOCTH B
TexHoc]epe, ee HeraTuBHbIe (PaKTOPBI, MX BO3/IEHCTBHE Ha YEJIOBEKa.

2. OnacHOCTH TEXHUYECKUX cucTeM. CpeacTBa CHIKEHUS TPABMOOIIACHOCTH BPEIHOTO
BO3JECHCTBUS TEXHUYECKUX CUCTEM.

3. beszonacHOCTh (QYHKIIMOHMPOBAHKS aBTOMAaTH3UPOBAHHBIX U POOOTU3POBAHHBIX
IIPOU3BOJICTB.

4. be3onacHOCTb B Upe3BbIYANHBIX CUTyalUsIX. YIpaBiIeHHE 0€3011aCHOCThIO
KHU3HEICSATEIBHOCTH.

5. Cuctembl KOHTpoJIs TpeOoBaHUI1 0€301aCHOCTU U 3KOJOTUYHOCTH.

3akpenieHle BCeX BOIPOCOB, PEKOMEHAYEMbIX JUIsl JIAOOPATOPHBIX PabOT, a TaKXke IMpH
MOJATOTOBKE K 3adery, TpeOyeT OCHOBATEIbHOW CaMOCTOSITEIIBHONW IOATOTOBKH. YYHUTHIBAS
3HAYMMOCTb CaMOCTOSTENIbHOM paboThl, JUTepaTypa, BOIPOCHl Uil CaMOIIPOBEPKH - B pasjernax
«Jlaboparopras pabota» u «POH/T OIICHOYHBIX CPEICTBY.

Pabora ¢ nurepatypoil sBnsercs o0si3aTenbHON. Ilpu 3TOM NMpHUBETCTBYETCS MpPUBICUYEHUE
JIOTIOTHUTEIbHBIX UICTOYHUKOB U3 MHTEepHeTa. B ciiyyae BO3HUKHOBEHUS ONpEAEIEHHBIX BOIPOCOB,
oOyyaroImuiicss MOXeT oOpaTUThCSA K IPENoAaBaTeNio 3a KOHCYJbTallMed Kak Ha J1abopaTOPHBIX
paboTax, Tak ¥ BO BpeMsl HHAUBUAYAJIbHBIX KOHCYJIbTALUI.

IIpenycMoTpeHo npoBeieHNe ayAUTOPHBIX 3aHATUI B BUJE JIEKLUH, TaOOpaTOpPHBIX paboT B
COUYETaHUH C BHEAYIUTOPHOI paboTOil.
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IMpunoxenne 2

AHHOTALNUA
padoueii mporpaMMbl IUCHHUILTHHBI
Be3onacHocTh KU3HEAATEILHOCTH

1. He.]'ll/l H 3a1a4Yi JUCHUIIJINHBI

OcHoBHOI1 HCJIBKO U3YUCHUSA OUCHUIUIMHBI ABJIACTCA NaThb CTYACHTAM TCOPCTUYCCKHUEC 3HAHUA
N IMPAKTUYCCKHUE HABBIKM B PCIICHHH BOIIPOCOB, CBA3AaHHBIX C 0€e30I1aCHOCThIO YCJIOBCKA, KaK B
MMPOU3BOACTBCHHBIX YCIIOBUAX, TAK U B HerOHSBOI[CTBeHHOﬁ cpeac o0uTaHus.

3aayaMy NpEnoJaBaHus AUCLIUIIINHBI SBIISIOTCA:

- UW3y4YeHUE TMPABOBBIX U 3aKOHOAATENIbHBIX aKTOB, HOPMATHUBHBIX JOKYMEHTOB IIO
0e30IIaCHOCTH KU3HEICITSILHOCTH,

- O3HAKOMJICHHUE C MpaBaMU U OOS3aHHOCTAMM aJAMHUHUCTpanuu npeanpustus u HWUTP
B oOnactu obecrieueHus 0€30IaCHBIX YCIOBHU TPYQ,;

- O3HAaKOMIJIGHHE C MepaMu OTBETCTBEHHOCTHU 3a HapyIIeHHE TPYJIOBOTO
3aKOHOJATENIbCTBA UM HApPYILIEHUS IPaBWJI TEXHUKU O€30MacCHOCTH;

- yMeThb  OIpeneisTh TEXHOTeHHble  (PaKTOpbl, BIUAOIIME Ha  OE30MACHOCTh
KU3ZHEJEATEIbHOCTU U CPEly OOUTaHUS;

- U3y4YeHUE BPEIHBIX U OMNAacHBIX (AKTOPOB B OpTraHU3ALMAX MEXaHU3ALHNHU, KOTOPHIE
MOTYT SIBISATHCS MPUUUHONW HECYACTHBIX CIIydaeB U MpodeccrnoHaIbHON 3a007I€BaeMOCTH;

- O3HaKOMJIEHHE ¢ 0e30IMacHBIMH CIIOCO0aMU U METOJIaMHU BHITIOTHEHUS padoT;

- W3y4YCHHE TPOTUBOMOXKAPHBIE MEPOIPHUATHS TPH pPadoTe C JIETKOBOCIUIAMEHSIEMBIMU
x)uakoctamu (JIBX) u roprounmu sxuakoctamu (17K);

- O3HAKOMJICHHE C TPEOOBAHUSAMHU MPOMBIIUICHHONH 0€30MacHOCTH, KOTOPBIE OIMpPEEISIOT
YCIIOBUS, 3aIIPEThI, OTPAHUYEHHUS, YCTAHOBJICHHbIE HOPMATHUBHO - TEXHUYECKUMU JTOKYMEHTaAMHU.

2. CTpyKTYypa AUCHHUILIMHBI

2.1 Pacmpenenenre TpPYAOEMKOCTH TIO OTIAENbHBIM BHJAaM Y4eOHBIX 3aHATHI, BKIIOYas
camocrosTensHy0 padory: JIP — 6 wac., JIk-8 gac., CP — 90 gac.
OO61mas TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 108 yacoB, 3 3a4eTHbBIE €IUHUIIBI.

2.2 OCHOBHBIE pa3/eIbl JUCIUTUTHHEL:

1. YenoBek u cpena oburtaHus. XapaKTE€pHblE COCTOSHUS CHUCTEMBbl '4eloBEK - cpena
obutanus". OcHOBBI (U3MONIOTMM Tpyda U KOMQOPTHBIE YCIOBHUS IKU3HEAEATEIbHOCTH B
TexHoc(epe, ee HeraTuBHbIE (PAKTOPBI, UX BO3IACHCTBHE HA YeJOBeKa, TeXHOc(epy M MPHUPOAHYIO
cpeny. Kpurepun komdpoptHoctu. Kputeprn 6e30macHOCTH.

2. OmacHOCTM TEXHHYECKHUX CHCTEM: OTKa3, BEpPOATHOCTh OTKa3a, KAayeCTBEHHBIH U
KOJIMYECTBEHHBI aHAIN3 omnacHocTed. CpelncrBa CHUIKEHHMS TPaBMOONACHOCTH W BPEIHOIO
BO3/JENCTBUS TEXHUUECKUX CUCTEM.

3. besomacHOCTh  (DYHKIIMOHUPOBAHUS  aBTOMATH3MPOBAHHBIX W  pOOOTH3MPOBAHHBIX
IIPOU3BOJICTB.

4. BbesomacHOCTh B Ype3BbIYAHBIX CUTYyalHUsIX. VYnpasnenue 0€301acHOCTHIO
KU3HENEATENBHOCTH. [IpaBOBbIE 1 HOPMAaTUBHO-TEXHUYECKUE OCHOBBI YIIPABJICHMUS.

5. CucreMbl KOHTpOJsi TpeboBaHMM Oe3omacHOCTH M 3KojormyHoctu. IIpodeccuonanbHbIi
0TOOp ONEPATOPOB TEXHUUECKUX CUCTEM.

6. DKOHOMHYECKHE TOCIIEICTBUS 1 MaTepHaIbHbBIE 3aTPaThl Ha oOecredeHne 0e30MacHOCTH
KHU3HEIEATEIbHOCTH. MeXIyHapOAHOE COTPYIHUYECTBO B 001acTH 0€30MaCHOCTH
KU3HEACATECIBHOCTH
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3. Ilnanupyempble pe3yabTaThbl 00y4eHHsl (MepeYeHb KOMIIeTeHIuil)

[Tporecc n3ydeHus AUCIUTUTHBI HANIPABJICH Ha (POPMHUPOBAHUE CIICTYIOMINX KOMIICTCHIIHNA:

OK-9 - roTOBHOCTH IOJIB30BATHCA OCHOBHBIMH MCTOJaMH 3alIUThI IPOU3BOACTBCHHOT'O IICPCOHATIA
Yl HACEJICHUS OT BO3MOXKHBIX ITOCIJIC/ICTBUI aBapHii, KatacTpod, CTUXUIHHBIX OCICTBUIA;

OIIK-5 - Bnamenue KynbTypoii mpodeccuoHaIbHON 0€301aCHOCTH, CTIOCOOHOCTHIO
UJICHTU(UIIMPOBATH OIMIACHOCTH U OLICHUBATh PUCKHU B cepe CBoel MpodhecCHOHANBHOI e TeIbHOCTH.

4. Bua npoMe;KyTOYHOM aTTeCTaIllUM: 3a4erT.
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Ipunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHUS:

2. B pabGouyto nmporpaMmy 1o AMCUUILIMHE BHOCATCS CIEAYIOINE U3MEHEHUS:

[Tporoxon 3acenanus kapenpsl CJIM No OT«__ » 20 r.,

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenne 4

®OH/I ONEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIHIEBAEMOCTH IO JUCHUIIJIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (IACIOPT)

Ne DJIeMEeHT DOC
KOMIIe- Pazgen Tema
venmum | CUMUCTEHIHR
OK-9 | roroBHOCTH 1. Yenosek u cpena | 1.1 [Tonarue o AUCHUIUIMHE TectoBoe
MOJIb30BATHCS OoOUTaAHMUS. BXI 3a/1aHne
OCHOBHBIMH XapakTepHble 1.2 Ces3b BXK]I ¢ No 1- Ne
METOJaMH 3aIIUTHl | COCTOSHUS (bu3nonoruei, ICUX0JIOTHEH, 10,
MIPOU3BOJICTBEHHOT'O| CUCTEMbI "YE€JIOBEK | SPrOAMHAMUKOMN, IKOJIOTHEH, OTYETHI 110
nepcoHasa u - cpena oobutanus". | SKOHOMHUKOU U JIP
HACeJIeHUs OT OcHoBBI CHEIIUCUUTITMHAMH.
BO3MOHBIX ¢usunonornm Tpyaa | 1.3 Moxens nporecca
MOCIIEACTBHIA u KOM(OpPTHBIE | ACSITENTLHOCTH YEJIOBEKa B
aBapui, KaTacTpod, | yCIOBUS YCIIOBHUSAX COBPEMEHHOTO
CTUXUUHBIX JKU3HEACSTETILHOCT | MIPOU3BOJCTBA U CPEIbI
OencTBHiA U B TexHocdepe, ee | OOUTaHuUs.
HETaTUBHBIC 1.4 Ananu3 aBapuitHOCTH U
(axTopsl, UX | TpaBMaTU3Ma,
BO3JIEIiCTBUE Ha | MPOTHO3UPOBAHHE
YeJI0BEKA, Ype3BbIYANHBIX CUTYalUH.
TexHochepy u|lb Obecnieuenue
NPUPOIHYIO Cpefdy. | Oe30macHOCTH B CHCTEMeE
Kpurepun "yernoBeK - cpena OOUTaHUS -
KOM(OPTHOCTH. MamiHa'".
Kpurepun
0€301MacHOCTH.
2. Omnacuoctu | 2.1 Bo3aymHas cpena B TectoBoe
TEXHUUYECKUX IPOM3BOJICTBEHHBIX 3aJjaHue
CHUCTEM: OTKa3, | MOMEIIECHUAX Ne 10- Ne
BEPOSITHOCTh 2.2 TIpou3BOACTBEHHOE 15,
OTKa3a, OCBEIIICHNE OTYETHI IO
KayecTBeHHBIH U | 2.3 HeratuBHble pakTOpbI JIP
KOJIMYECTBEHHBIN TexHOoc(ephl, X BO3JEHCTBHE
aHanmu3 Ha YeJIoBeKa, TeXHOchepy U
OITaCHOCTEH. MPUPOTHYIO CPEIY
CpenctBa 2.4 ndpasByk, myMm,
CHIDKEHUS yIBTPa3BYK
TpaBMoomnacHocTH | 2.5 BuOpauus B TEXHHUKE U
" BPEITHOTO | YEIIOBEK
BO3JICUCTBUSA
TEXHUYECKUX
CHCTEM.
3. beszomnacHocts | 3.1 3anmbuieHHOCTH H TecToBoe
(YHKIIMOHHPOBAHU | 3ara30BaHHOCTH CPEJIbI 3aJjaHNe
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OIIK-5

BJIaJICHHC
KYJbTYpOil
npohecCHOHABLHOM
0€30I1aCHOCTH,
CIIOCOOHOCTBIO
UJICHTU(PHUIIIPOBATH
OMACHOCTH U
OILICHUBATh PHCKH B
cdepe cBoeit
npogeCcCuOHATHLHON
JESITEIIBHOCTH

Ne 16- Ne

s 00UTaHUS aBTOTPAHCIIOPTOM H
aBTroMatu3upoBanH | C/IM. 20;
BIX u | 3.2 3amuTa oT
POOOTH3UPOBAHHBI | ANEKTPOMArHUTHBIX TOJIEH,
X TIPOU3BOJICTB. CBETOBBIX M MOHU3UPYIOIINX
W3JTYYEHUH.
3.3 DproHOMHUYECKHE OCHOBBI
BX/] B npousBoacTBe
3.4 DnekTpo6e30nacHOCTh
3.5 Texnuka 6e30MacHOCTH
1pu paboTe ¢ cocyaamu Mo
JTaBJICHUEM U
PY30I0bEMHBIMHU
MEXaHU3MaMH.
3.6 OCHOBHbIE IPUYUHBI
aBapuii ¥ TpaBMaTHU3Ma Mpu
JKCILTyaTaluu
IPy30M0bEMHBIX MAIIUH U
MEXaHU3MOB
3.7 TpeGoBaHus 6€30MacHOCTH
JUISL IPETPUATHI
CTPOUTENHHO-I0OPOKHOTO
MaIIUHOCTPOEHUS U
OpraHu3aIyii MexaHu3aluu
3.8 [loxxapHas 6e3011acHOCTh
4. besonacHocth B | 4.1 UpesBbIuaiiHble cUTyalluu TecToBoe
ype3BblyaitHbIxcH | 4.2 [IpaBoBble 1 HOPMATHBHO- | 3aJlaHUE
Tyamusx. TexHu4yeckrue ocHOBbI BXK]] Ne 21- Ne
VYnpasnenune 25;
0€30MMacCHOCThIO OTYETHI MO
JKUBHEEATEIBHO JIP;
ctu. [IpaBoBbie 1
HOPMAaTUBHO-
TEXHUYECKHE
OCHOBBI
yIpaBJIeHUSI.
S. Cucremsl | 5.1 CucreMbl KOHTPOJIA TectoBoe
KOHTPOJIS TpeOoBaHU 6€30MacHOCTU U 3aJlaHue
TpeboBaHU 3KOJIOTUYHOCTH. Ne 26- Ne
O0ezomacHocTH  u | 5.2 [TpodeccronansHbIi 30;
9KOJIOTUYHOCTH. oTOop OMEePaTOpPOB | OTYETHI MO
[IpodeccuonanbH | TEXHUYECKUX CUCTEM. JIP;
I otbop
OIIepaToOpOB
TEXHUYECKHX
CHUCTEM.
6. DxoHomuyeckue | 6.1 DKkoHOMHUECKHE TecrtoBoe
MOCJICICTBUS U TOCJICICTBUS U MaTepUANIbHBIC | 3aJaHue
MaTepHallbHbIC 3aTparbl Ha o0ecreueHue Ne 30- Ne
3aTpaTthl HA 0€e30I1aCHOCTH 33;
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o0ecrieueHue JKU3HEIEATEIbHOCTH.

0e30macHoCTH 6.2 MexayHapoaHoe
KU3HEJEATEIBHOCT | COTPYIHUYECTBO B 00JIaCTH
U. 0€e30I1aCHOCTH

MexnyHapoaHoe JKU3HEIEITCILHOCTH.
COTPYJHHUYECTBO B
obnactu
0e30macHOCTH
KU3HENEITEILHOCT
u

TecToBOEC 3a1aHUE:

1. Hayka o 6e3omacHoil 1 KoOM(OPTHOI JKHU3HEIEATEIPHOCTH YeI0BEKa B OKPYKaIoLIeH cpese.

A)BXK]]
B) OBX
B)PXKJ]

2. Korpa Bo3nukina Hayka BXX/I.
A) 30-e roasr 20-ro Beka

b) 70-e roap! 20-ro Beka

B) 21 Bex

3. IloBceaHeBHAs 1€ATENBHOCTD U OT/BIX, CIIOCO0 ... YeJIOBEKa.
A) XKuznenesaTenbHOCTb

b) CymectBoBanue

B) llestenbHOCTb

4. Chepa TexHUUECKUX M300pETEHUH.
A) Texnocdepa

b) Hoocdepa

B) Buocgepa

5.BoznelicTBue Ha yenoBeka BpEAHBIX U OMAcHBIX (DaKTOPOB
A) OmnacHoCTh

b) Bpen

B) Karactpoda

6. Kakux ¢akropoB He ObIBaeT?
A) Mexanuueckue

b) EcrecTBeHHbIE

B) UckyccTBeHHbIE

7. I1oBepXHOCTh K KOTOPOW MpuiieraeT 00bEeKT pa3InyeHHUs.
A) ®on

b) [Monnoxka

B) Jlyu

8. [I1IOTHOCTH CBETOBOIO MOTOKA HA MTOBEPXHOCTU OCBEIICHUS.
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A) OCBeIIEHHOCTh

b) JIyu
B) Cger

9. CriocoOHOCTH II1a3a BOCIPUHUMATH 00BEKT HAOIIOICHUSI.
A) BunumocTb

b) Buumanue

B) Konnearpanmust

10. [Tomaganue B noJje 3peHust APKUX UICTOUHUKOB.
A) OclnemieHHocThb

b) Bunumocts

B) Buumanue

11. OcBenenue, co3gaBaeMoe COJTHEUHBIM CBETOM SIBISETCS:
A) EcTecTBeHHBIM

b) HUckyccTBeHHBIM

B) IToTeHmaabHbIM

12. OcBelieHue co3/1aBaeMoe dIEKTPHUESCKUMU TPUOOpaMu SBISETCS:
A) VckyccTBEHHBIM

b) EcrecTBeHHBIM

B) IloTenuuansHbpM

13. IlpunoxeHue cuil TeJI0M YEJIOBEKa N3YYaeT...
A) buomexanuka

b) buogpuzuka

B) buoxumus

14. ITpouecc B3auMOAEICTBUS YEIOBEKA C OKPYKAOIIEH CPeoi.
A) JlesarenbHOCTh

b) IloBenenue

B) IToxoii

15. CobriTHE, COCTOSIIIIEE U3 HETATUBHOTO BO3JCHCTBHUS ¢ MPUYMHEHUEM yIIepOa pecypcam.
A) IIpoucmiectBue
b) Karactpoda
B) Cnyuait

16. [IpoucmiecTBre B TEXHUYECKOM cpe/ie He BhI3BaBILEe THOEIb JHOACH.
A)ABapus

Karactpoga

B) Cnyuait

b) Karactpoda

17. TlpoucuiecTBue CBI3aHHOE CO CTUXUIHBIMU SIBJICHUSIMHU, MTOBJIEKIIee 3a co00i rudesns
JIOJEH.

A) CruxuiiHoe 6e1cTBIE

b) ABapus

B) Karactpoda
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18.dakTop MpUBOASIINN K YXYIIICHUIO 3JOPOBBS HIIM CMEPTH YEIIOBEKA
A) TpaBMupyommii

b) Bpennsbiit

B) ITone3nsbrit

19. ®akTop MpUBOIANIUHN K YXYAINICHHIO CAMOYYBCTBHS MM 3a00JICBAHHUIO.
A) Bpenusrit

b) Onacuerit

B) TpaBmupyromuii

20. CoxpallieHue MBbIIIL YEI0BEKA JUIs [TOAEP KAHMsI YaCTeH Tela B IPOCTPAHCTBE.
A) Craruueckas paboTa

b) Aunamuueckas pabota

B) ITone3nas pabora

21. CoxpallleHH€e MBIIII] C TIEPEHOCOM TSIKECTEH.
A) unamuyeckas padota

b) Cratuueckas pabota

B) Ilone3nas pabora

22. BennuuHa GyHKIIMOHATBHBIX BO3MOXXHOCTEH YEJIOBEKA BBIITOJIHATE PadoTy.
A) PaboTocmocoOHOCTD

b) Tpynomntobue

B) TpynoémkocTtb

23. BeposiTHOCTh O€301acHON pabOTHI.
A) HanéxHnoctb

b) Ilpounocth

B) KauectBo

24. CtenieHb Harpy>KEHHs OpraHU3Ma MPHU TPYAOBOM IPOIIECCE.
A) Tsxects Tpyna

b) DddexTuBHOCTH TpyAa

B) YcnoBHocTh Tpyna

25. Oprann3oBaHHBINA BO3yX000MeH 00eCIIeUnBAIONINI yaaleH!e 3arpsA3HEHHOTO BO3AyXa U
Mo/Iauy CBEXKETO.

A) Bertmsmms

b) Aspanus

B) Asponunamuka

26. Kakoro Tuma BEeHTUJISLHUH HE ObIBaCT.
A) ABTOMaTn4eckoi

b) EcrectBenHoi

B) UckyccTBenHoM

27. TlonepsxaHre HOPMAIBHBIX METEOPOJIOTMUECKUX YCIOBUHN B IOMEIICHHH.
A) Otormnenue

b) Kontpo:nb

B) Aspanus
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28. SAnp1 uis 00pabOTKU PACTECHUH.
A) Iectunumbr

b) Uncextunuasl

B) Tokcunbl

29. Snpt nis 06pabOTKU HACEKOMBIX.
A) UHcekTumuapt

b) Tokcuubl

B) Ilectummas

30. BemiecTBo, KOTOpOE CBOE BpEAHOE JICHCTBHE MPOSIBIISIET B OOBIYHBIX YCIOBHSIX U B

OTHOCHUTEIJIbHO HEOOJIBIIINX KOJIMYECTBaX.
A) SAnw1

b)Xumukatet

B) Toxcunsl

31.buocdepa BkItOUAET...

a) mutochepy, runpocdepy, HIKHUIA cI0i aTMochepbl

b) HWKHUE cnolt aTMocdepsl, TuTochepy
¢) ruapocdepy, HIKHUHN cIoi aTMOC(epbl
d) HeT BepHOTO OTBETA

32. Mbiieynas paboTta BKIIOYAET:

a) (hU3MYECKYI0 U YMCTBEHHYIO

b) ¢u3mveckyro U JMHAMUYIECKYIO

C) YMCTBEHHYIO U CTaTHCTHUYECKYIO

d) d)craTucTuyeckas U IHHAMHYECKAS

33. Cpennss TemnepaTypa Teja yeloBeKa
a) 36,6

b) 36,5

c) 37
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2. OnucaHue moka3artejeil 1 KpuTepueB OLEHUBAHUS KOMIETEH N

Ioka3zarenun Ouenka Kpurepun
3HaTh:
(OK-9)
OCHOBHBIC METO/IbI 3aIUThI
NPOM3BOJICTBEHHOTO IE€pPCOHANa U
HAaCeJICHUs OT MOCIEACTBUN aBapuu,
KatacTpod, CTUXHUHHBIX OCICTBHIA;
XapakTep BO3JECUCTBUS BPEAHBIX U OLICHKA «3a4TE€HO» BBICTABIIACTCS
OIMacHBIX (PAKTOPOB HA YEJIOBEKA U 0BYHAIONIEMYCS, ECITH BOTPOCHI
TIPUPOZHYIO Cpeny. PACKPBITHI, 3JI05KEHBI JIOTHYHO, 63
CYIIIECTBEHHBIX OIIMOOK, TOKA3aHO
(OIIK-5) . YMEHHUE HIUTFOCTPHPOBATH TEOPETUICCKUE
KyJBTYpY IPO(eCccHOHaTbHOH 3a4TEHO MIOJIOYKCHHSI KOHKPETHBIMHU TIPUMEPAMH,
OesomnacHocTH; IIPOJEMOHCTPUPOBAHO YCBOCHHE PAHEE
CIIOCOOBI HIACHTH(PHUITUPOBAHUS W3YYEHHBIX BOTIPOCOB H
OITaCHOCTH, chOPMHUPOBAHHOCTH KOMIETEHIIHIA.
KPHUTEpHH OLCHKH PHCKOB B cdepe JIONyCKarOTCsl HE3HAYUTENIBHBIE OIIHOKH.
cBoel mpodeccuoHaTbHON
JeSITeIIbHOCTH
Ymern:
(OK-9)
BBIOUPATh METOJbI  3AIIUTHI  OT
ONIaCHOCTEW  INPUMEHHUTEIBHO K
chepe cBoeil mnpodeccroHaTHHON
JeSITeIIbHOCTH u CHIOCOOBI
oOecrnieueHnss KOM(POPTHBIX YCIOBUMI
KU3ZHEJEATEIIbHOCTH.
He 3auTeHo | OI[CHKA «HE 3aYTEHO» BBICTABJISCTCS,
(OTIK-5) €CIT He PACKPBITO OCHOBHOE CO/IEpPIKaHUE
MIEHTH(QUIIUPOBATE OCHOBHBIE y4ebHOro MaTepHaia; 00HapyKeHO 5
OTIACHOCTH cpesibI OGHTAHNS HE3HAaHWE WJIH HETOHUMAaHWe OOJIbIIIeH
qesoBeKa; WK HanboJiee BaXKHOM yacT y4yeOHOro

OLICHUBATH PUCK UX pCalin3alluu,

Baanernb:

(OK-9)

MeToJlaMH oOecrieueHHst 6e30macHON
OKCILTyaTal[K ObEMHO-
TPaHCIIOPTHBIX, CTPOUTEIHHBIX,
JOPOXKHBIX CPECACTB U
000py10BaHUSI.

(OIIK-5)

crocobaMu OIleHUBAHUS U
CHIDKEHHSI PHCKOB B cepe cBoeit
poecCHOHATLHON e TENbHOCTH.

Marepuaa; JI0MyIeHbl OIUOKH B
ONpeIeTICHUU TOHATUH, KOTOPBIE HE
WCIIPaBJIEHBI MOCTIE HECKOIBKHUX
HaBO/SILIIUX BOIPOCOB; HE
c(hopMupOBaHBI KOMIIETCHITUH, YMEHHUSI U
HaBBIKH.
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[TporpamMmMa cocTaBiieHa B COOTBETCTBHHU C (hefepabHBIM rOCYyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIEr0o oOOpa3oBaHus 10 HampasieHuio moaroroBku 23.03.02 Hazemubie
TPAHCHOPTHO-TEXHOJIOTUYECKHE KOMILIEKCH OT «06» mapta 20151, Ne162

A Haoopa 2014 roga: u yyeOueiM mnanom ®I'BOY BO «bpl'Y» mns  3aounoil (opmbl
o0yuenust ot «03» uronss 2018r. Ne 413,

IIporpammy cocraBuiI:

3enbkoB Cepreit AnekceeBud, K.T.H., JOLEHT

Pabouas mporpamma paccMoTpeHa U yTBepxKAeHa Ha 3aceganuu kadeapsl CIM

OT «__ » 2018 r., mporokos Ne

H.o. 3aBenyromiero kadeapoit CJIM K.H. ®urypa
COI'JTACOBAHO:

H.o. 3aBenyromero kadeapoit CIM K.H. ®urypa
HupexTop OubanoTexu T.®. CotHuk

Pabouas nporpamma ogoOpena metoaudeckoii komuccueit MO

OT «__ » 2018 r., mporokon No

IIpencenarens metoanueckon komuccuu MP I''H. Ilnmexanos
COT'JTACOBAHO:

HavaneHuk

y4eOHO-METOIUUECKOr0 YIPaBICHUS I'.I1. HexxeBeny

Perucrpanmonnsiii Ne
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