DHreNnbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepaabHOro rocy1apcTBEHHOTO
OI0JKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«CapaToBCKHUIi TOCYAapCTBEHHBI TEXHUUYECKUI YHHBEpcUTEeT UMeHH ['arapuna FO.A.»

Kadenpa «Texnonorust u o00pyoBaHuE XUMHUECKUX, HEPTETa30BbIX
Y TTUIIEBBIX TPOU3BOACTB

BE3OITACHOCTD KU3HEJAEATEJIBHOCTHU
Mertoanyeckue yka3aHus K IPAKTUYECKUM 3aHATUAM
JUIsL CTYIEHTOB HaIlpaBIICHUU

09.03.01 «MHpopMaTHKa U BEIYUCIUTEIbHAS TEXHUKA»

09.03.04 «IIporpamMMHasi HHKEHEPHUS»

15.03.02 «TexHonornyeckue MamvHbl U 000PYAOBAHUE»

15.03.05 «KOHCTPYKTOPCKO-TEXHOIOIHYeCKOe00eCIeYeHHe MalIHHOCTPOUTEIbHBIX TPOU3BOJICTBY
18.03.01 «Xumuyeckasi TEXHOJIOTUS»

21.03.01 «HedrerazoBoe aeno»

29.03.05 «KoHcTpynpoBaHHUe U3EHM JIETKON TPOMBITINIEHHOCTH

O4YHOM (opMBbI OOYyUEHHUS
3a04HOM (POpMBI OOyUEHUS
OYHO-32049HOU (POpPMBI OOyUEHHUS

HTreanc 2026


http://techn.sstu.ru/Documentation/Umo/Проекты2020-2021/Очное/1/09.03.04-ПИНЖ-1к.15.05.20.xls

OILIEHKA COOTBETCTBHA I/IK BPE/IHBIX BEIIIECTB
HA OITO COITTACHO JJEHCTBYIOIEI O 34KOHO/JATEJILCTBA
Llenv pabomwr: Ouenka armocdeproro Bo3ayxa Ha OIIO cormacao Canllun 1.2.3685
«['urueHnvYecKrne HOpMaTUBhI M TPeOOBaHUS K 00ecIedeHU 0 0€30MMacHOCTH U (MiH) 0€3BPEIHOCTH
JUIs 9esioBeka (hakTopoB cpeipl oouTaHus» Ha coorBercTBHe ¢ [IJIK 3arpsi3Hstommx BeliecTB B
aTMoc(epHOM BO3JyXe ropoJICKUX U cenbckux mnoceneHuit I1JIK BpenHbIX BemiecTB B BO3IyXe
paboueii 30HbI 1 pa3zpaboTka MepoNpUATHH, ycTpaHstomue npessineHue [1/IK BpeaHbIX BemecTs.
HopmarusHnas 6a3za
1. CaunlluH 1.2.3685-21 «l'urueHndyeckue HOPMATUBBI M TpeOOBaHHA K OOECIICYCHHIO
0e30macHOCTH | (UiIu) O€3BPEAHOCTH IS YelloBeKa (PaKTOpOB cpeabl OOMTaAHUS Y,
2. TOCT 12.1.005-88 «CCBT. OOmue caHUTapHO-TUTUEHHYECKUE TPEeOOBAaHUS K BO3IYXY
paboueid 30HBI».
3. TOCT P 54578-2011 «Bo3nyx pabodeir 30HBI. A’pPO30JH MPEUMYLIECTBEHHO (HPUOPOTCHHOTO
neiictBusi. OOmIMe MPUHIMITHI TUTHEHHYECKOTO KOHTPOJIS U OLIEHKH BO3JICHCTBUSY.
OCHOBHBIE ITIOHATHUA

Jns oOecnedeHus JKU3HENEATEIHHOCTH 4YeJNOBEKa HeoO0XoJauma BO3IyILIHAs —cpenaa
ONpPEEIEHHOI0 KAa4eCTBEHHOIO M KOJIMYECTBEHHOIO cocraBa. HopmasbHBIM Tra3oBBIA COCTaB
BO3/yXa cleayomui (06. %):

asor — 78,02;

kuciopon — 20,95;

yraekucnbiid ra3 — 0,03;

aproH, HEOH, KPUIITOH, KCEHOH, PaJIoH, 030H, BOJOpoA — cymmapHo 10 0,94.

B peanbHOM BO31IyX€, KpOME TOTO, COAEPKATCS pa3IMYHbIE PUMECH (IIbLIb, Fa3bl, Mapbl),
OKa3bIBAIOIINE BPEIHOE BO3/ICHCTBUE HA OPTAHU3M YEJIOBEKa.

HOPMHUPOBAHHUE

OcHOBHOM (hn3HYecKOi XapaKTepUCTUKOH mpumeceil B aTMOC(hepHOM BO3/1yXe M BO3JyXe
MIPOM3BOJICTBEHHBIX TOMEIICHUN SIBISETCS KOHILIEHTpalMsl Macchl (me) BeElecTBAa B EIWHHULE
00BéMa (%) BO3IyXa MpH HOPMATBHBIX METEOPONOTHYECKUX yCIoBHAX. OT BHa, KOHIIEHTPALUH
MIpUMEeCEN U JJIMTENbHOCTH BO3/IEUCTBUS 3aBUCHUT UX BIIMSHUE HA IPUPOIHBIE OOBEKTHI.

HopmupoBanue copepkaHusi BpEIHBIX BeLIeCTB (MbUIb, ra3bl, Mapsl U T.1.) B BO3J1yXe
MIPOBOJAT IO MPEJENIbHO 10MycTUMBIM KoHLeHTpauusam (ITIK).

ITAK — makcuManbHas KOHLIEHTpALUs BpEAHBIX BEIIECTB B BO3AYyXE, OTHECEHHAs K
OnpefeNIEHHOMY BPEMEHHM OCPEIHEHHs, KOTopas MNpH MEepUOJAWYECKOM BO3ACHCTBMM WM Ha
MIPOTSDKEHUM BCEM JKM3HM YEIOBEKA HE OKA3bIBAET HU HA HErO, HM Ha OKPYKAIOLIYI0 Cpely B
1IEJIOM BPEIHOTO BO3JICUCTBUS (BKIIIOYAS OTIAIEHHBIC TTOCIESACTBHS).

CopneprkaHue BpeIHBIX BEIIECTB B aTMOC(HEPHOM BO3yXe HACENEHHBIX MECT U JJIS BO3/1yXa
paboueil 30HBI TPOWM3BOACTBEHHBIX moMemeHni HopMupyroT— 1o CanlluH 1.2.3685-21
«['urneHnyeckre HOpMaTUBHI U TPeOOBAaHUS K 00eCTIeYeHNIO0 Oe30MMacHOCTH U (MIN) O0€3BpeTHOCTH
U1 yesioBeka (PaKTOpOB CpeJibl OOUTAHUS;

[TpenensHO AOMYCTUMBIE KOHLEHTPAIMH 3arPsA3HSIONINX BEIIECTB B aTMOC(EepHOM BO3TyXe
HACEJIEHHBIX MMYHKTOB HOPMHUPYIOT [0 MaKCMMaJIbHO Pa30BOW U CPEAHECYTOYHON KOHILIEHTPALUU
[IPUMECEH.

I[TJKmax — OCHOBHasg XapakTEPUCTHKAa OMACHOCTHM BpPEIHOTO BENIECTBA, KOTOpas
YCTAQHOBJICHA U1 MNPEOYNpPEXJACHUS BO3HUKHOBEHHUS peQIIEKTOPHBIX peakiuil uenoBeka
(omrymieHue 3araxa, CBETOBasi YyBCTBUTEIBHOCTD U JApP.) MPHU KPAaTKOBPEMEHHOM BO3/E€UCTBUHU (HE
6omee 30 MuH.)

[MAKc.. — ycraHoBieHa A NpPeAyNpekIeHHs OOIIETOKCHYECKOTo, KaHIIEpPOTE€HHOTO,
MYTareHHOTO U JIPYTOro BIMSHUS BPEAHOI'O BELECTBA IpU Bo3aencTBIH Oosee 30 MUH.

[TJK BpenHbIX BellecTB B BO3ayXe paboueil 30HbI — 3TO Takasi KOHIIEHTpAIHsl, KOTopas Mpu
€KEHEBHOM BO3/eHCTBUH (HO He Oosee 41 vaca B HeleN0) B TEUECHHE BCEro pabovero craxa He
MOXKET BbI3BaTh 3a00J€BaHMl WM OTKJIOHEHUH B COCTOSHUU 370pPOBbsl  YEJIOBEKa,
OOHapy>KMBaeMbIX COBPEMEHHBIMH METOJaMHU HCCIIEOBaHUH, B Tepuo] paboThl HIN B
OTJAJIEHHBIE CPOKH JKU3HHU HACTOSILETO U nocneﬁlyroumx IIOKOJICHUH.



1IOPAJ]OK BBITIOJIHEHUA 3A/JAHUA
1. ITo BapuanTy BeIOpaTh 3alaHue U OPOPMHUTH TAOIHITYy (TA0II. 1).
Tabmuma 1 — HcxomHble naHHBIE W HOPMHPYEMBIC 3HAYCHHSI COJICPIKAHUS BPEIHBIX
BEIIECTB B BO3JIyXe

2 CooTBeTCTBHE HOPMaM
KoHneHTpanus BpejHOTO BEIecTBa, | & = Ka)XI0TO M3 BEIIECTB
2 mr/m® e =
= 5 =
3} 2 = =l 2 =
% [IpenenbHO momycTumas =2 5 B 2 B Bo3nyxe
2 = 2 51 8| & 3 HaceIEHHbBIX
e,
9 S| 2 B , = . é 2 = IIYHKTOB TIPH
S § ‘7:8:3 BOS/yXe HACENEHHEIX | & o| & é é BpeMeHH
Q )
2| £| =z s Z| 2| ¢ g BO3JICHCTBHS
D) ) o o
S| 2| g 3| makenman | cpennecyr | 2 5| & é Y
2| 9| g BHO ouHast 2 3 S =
Qo e}
@ pazoBas >30 MuH L ®) 3 <30 ~30
MHH
A <30 muH = m MUWH
1 2 3 4 5 6 71 8 9 10 11

2. Mcrionb3yst HOpMaTUBHBIC 3HAUEHUS U3 TA0II. 2., 3ar0JHUTH rpadsl 4...8 tadm. 1.

3. 3anonuutk rpadsl 1...3 Tabn. 1. U3 cBOero BapuanTta 3agaHus u3 Tadi. 3.

4. ConoctaBUTh 3aJaHHbIE 110 BapuaHTy (CM. Taba. 3) KOHLIEHTpAalUM BEIIECTBA C
NPEJeNbHO JOMYCTUMbIMH (Tabi. 2.) W cIelaTh BBIBOJ O COOTBETCTBUU HOpPMaM COJCpPKaHUs
Kakaoro u3 BemecTB B rpadax 9...11 rtadm 1., T.e. < I[IAK, > INAK = IIAK, obo3nauas
COOTBETCTBHE HOPMaM 3HAKOM «+», & HECOOTBETCTBHE 3HAKOM «-».

5. Caenatb cBOM BBIBOJIBI 110 pe3yJIbTaTaM MPOJICITaHHOW MPAKTUIECKON paboTHI.

Ta6numa 2 — IpeaensHo JOMyCTUMbIE KOHIIEHTPAIIMH BPEIHBIX BEIIECTB B BO3AYXE, MI/ M

CanlluH 1.2.3685-21

B Bo3yxe HaceneHHbIX o 5
MTYHKTOB v o = =
S = o ~ Q
T O X = =
T ® O [} o
B 2 e85 = =
——— 585 2 g

. (D]
BemectBo paGoaci MaxkcumansHas CpenHecvyTquaﬂ, g 8 =1 g =
pa3oBas BO3/ECHCTBUE 2 2 % Q 2
30HBI 2 E R o 2
<30 MuH >30 MuH 5 = s =
2.5 o 2 0
= &5 '8
8 S 3]
o
1 2 3 4 5 6 7
A30Ta IUOKCHUI 2 0,085 0,04 H 1 0O
A30Ta OKCHUIBI 5 0,6 0.06 H 1 0O
A3oTHas KACIIOTa 0,4 0,15 = | -
AKponeuH 0,2 0,03 0,03 H 11 -
AJIOMUHUS OKCHUJ 6 0,2 0,04 a v (6))
AMMuax 20 0,2 0,04 1 \Y; -
Aneron 20 0,2 0,04 H v -




A»spo30I1b BaHAAUS

IIEHTAOKCHUIA 0.1 ) 0,002 I i
benzon 5 15 0,1 | K
bensun 100 5 15 A\V4

Bunwnnanerar 10 0,15 0,15 i -

Boasdpam 6 - 0,1 Il o
BOJ;‘?E;;&;’;"”U‘ 6 . 0,15 1l ®
I'excan 300 60 7,0 v -
Juxnopatan 10 3 1 I -
Kpemuust nuokcu 1 0,15 0,06 11 (0))
Kcwuon 50 0,2 0,2 11 (0))
MeraHox 5 1 0,5 11 -
O3on 0,1 0,16 0,03 I O
[TonmunponuineH 10 3 3 Il -
Pryth 81'83'é - 0,0003 | -
CepHas kucnora 1 0,3 0,1 | -
22’;‘;?;? 10 05 0,05 1l :
KaﬂbuﬂgliggBaHHaH 2 0.5 0,15 I )
Consnas kuciora 5 - - I -

Cepoyrnepon 10/3 0,03 0,005 I

Tomyon 50 0,6 0,6 Il -
VYrnepoaa okcua 20 5 3 v o
Denon 0,3 0,01 0,003 I -
dopmaitbieru 0,5 0,035 0,003 I 0, A
Xnop 1 0,1 0,03 I 0]
Xpoma OKCHu 1 - 0,0015 11 A
XpoMa TpHOKCH]T 0,01 0,0015 0,0015 | K, A
LlemeHTHAS THLIL 6 0,3 0,1 AV (6))
OTuneHnaMuH 2 0,001 0,001 Il -
OtaHon 1000 5 5 v -




[Tpumedanue: 11 - mapbl U/UIIH Ta3bl; a - A3P030JIb;

O — BellecTBa ¢ OCTPOHAIPABICHHBIM JCHCTBUEM, 32 COJACPKAHUEM KOTOPBIX B BO3IYyXE
TpeOyeTcsi aBTOMAaTUYECKH KOHTpPOJIb; 4 — BEIIECTBA, CIIOCOOHBIE BBI3BATH AICPTHUCCKUE
3a0o0jeBaHUs B IPOU3BOJACTBEHHbIX ycloBUAX; K — KaHueporeHel, @ — a’po30iH
MIPEUMYIIECTBEHHO (PUOPOTECHHOTO IEHCTBHSL.

Bomnpocs! 11 camonpoBepku
1. Ha3oBuTe OCHOBHYIO (H3MUECKYIO XapaKTEPUCTHKY BPEIHBIX INpHMeceil B aTtMochepHOM
BO3/yX€ U BO3]lyX€ IPOU3BOACTBEHHBIX IOMELICHUH.
2. Ot xakux (paKTOPOB 3aBUCHUT 3arpsi3HEHHOCTD BO3/1yXa paboveid 30HbI?
3. Kak HopMHUpYIOTCS BpEIHBIE BEIICCTBA B BO3IyXe paboueii 30HbI?
4. Kakue Buasl [1/IK BbI 3HaeTe?
5. Uto noHumaetcs 1o BpeAHbIM BemecTBoM? 1o kakuM npusHakam MOJpa3JeisioTCsl BPEAHbIE
BelecTa?
6. Uto takoe kymymsius? Kakue ObIBatOT BUABI KyMYJISIIIUKA?

7. Kakue MeTonpl HCNONb3yOTCS [ ONPENCNICHUs 3albICHHOCTH W 3ara30BaHHOCTU
BO31YyXa?

8. KakoB MexaHu3M JefcTBUS BpEAHBIX BEILIECTB HA OPraHU3M YesloBeKa?

9. Yo Takoe TOKCUYHOCTh, U KaK BpeIHbIE BEIIECTBA KJIACCU(PULIUPYIOTCS [0 TOKCUYHOCTHU?
10. Yo Taxkoe mbUTh HA MPOU3BOACTBE, HA30BUTE MPU3HAKH €€ KIACCHU(PUKAIHIH.

11.  Yro takoe ObBYB?

12. Kakne meponpusTusi TpPOBOJATCS IO YIAYYIICHUIO YCIOBHHA Tpyda pabOTaIOMMX C

BpCAHBIMHA BGH_IGCTBaMI/I?

PACYET CUCTEM 3A3EMJIEHUA U 3AHYJIEHUA
Llenv pabomsi: paccunuTaTh Pe3yJlbTHUPYIONIEE CONMPOTUBICHUE PACTEKAHUIO TOKA 3a3€MIISIOLIETO
YCTpPOMCTBA U CPABHUTH C JOMYCTUMBIM COIIPOTUBICHUEM.
HopmartuBHas 6a3a
1.TOCT 12.1.009-2017 «CCBT. DnextpobezonacHOCTh. TepMUHBI U ONIpeee-HUs»;
2.TOCT 12.1.038-82 «CCBT. DnekrpobezonacHocTh. [IpenenbHo JomycTUMBbIE 3HAUEHUS
HaNpsHKEHUH TIPUKOCHOBEHUS U TOKOBY;
3.TOCT 12.1.019-2017 «CCBT. DaextpobdezonacHocts. OOmMe TpeboBaHUs U HOMEHKIAaTypa
BUJIOB 3aIIUTHI»;
4.TOCT P 58698-2019 (MDOK 61140:2016) «3amuTa OT Mopa)xeHUs MEKTPUIE-CKUM TOKOM.
OO6mIre MOIOKEeHUS IJIs HIEKTPOYCTAHOBOK U DJIEKTPOOOOPYI0BA-HUSY;
5. IlpaBuna ycrpoiictBa anekrpoycraHoBok (I1Y D) 7-e uzn.
OCHOBHBIE ITOHATUS

3alMTHOE 3a3eMJISIOIIEE YCTPOWCTBO, MPEAHA3HAYEHHOE I 3alMThl JIIOJEH OT
MOpaXEHUs] JJIEKTPUYECKHMM TOKOM IIPH TEpexojie HaNpsDKeHHWs Ha MeTaNIMYecKUe 4YacTu
3JIEKTPOOOOPYOBAaHUS, TPEACTaBIAET COOOH CHEelHaTbHO BBITOJHEHHOE COEIMHEHHE
KOHCTPYKTUBHBIX METAJUIMYECKUX dYacTeld 3JeKTpooOOpyAoBaHUs (BBIYMCIUTENbHAS TEXHUKA,
pUOOPOCTPOUTENbHBIE KOMIUIEKCHI, UCIBITATEIIbHBIE CTEH/Ibl, CTAHKH, allapaThl, CBETUIbHUKH,
UIUTHl YOpaBleHUs, IIKapbl U Tp.), HOPMAJBHO HE HAXOIAUIMXCA  IOJ HAIpsDKEHUEM, C
3a3€MJINTEISIMU, PACIIOI0KEHHBIMU HEMIOCPEICTBEHHO B 3EMIIE.

B kauecTBe MCKYCCTBEHHBIX 3a3eMIIMTENIEH HCIONB3YIOT CTajdbHble TPYOB! AsnuHOM 1,5...4
M, quamerpoMm 25...50 mm, KOTOpble 3a0MBAIOT B 3€MJII0, a TaKXKe€ METAJUIMYECKHE CTEPKHU U
noJsiocsl. J{st toctukeHust TpedyeMoro COnpoTUBIICHHS 3a3€MIIMTENS, KaK IPAaBUIIO, HCIOIb3YIOT
HECKOJIbKO TPYO (CTepHel), 3a0UThIX B 3eMJII0 U COSIMHEHHBIX TaM METAJNTHYECKOM (CTanbHOIN)
ITOJIOCOH.

KOHTypHBIM 3allUTHBIM 3a3€MJICHHMEM Ha3bIBaeTCs CHUCTEMa, cocTosImas u3 Tpyo,
3a0MBaeMbIX BOKPYT 37JaHUA 1I€Xa, B KOTOPOM PACIOJI0KEHbI AJIEKTPOYCTaHOBKH.

3a3eMIIeHHE HIIEKTPOYCTAHOBOK HEOOXOIUMO BBIIIOJHSATH:
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- IIpM HanpsokeHuW Bblle 380B nepemeHHOro u 440B TOCTOSSHHOTO TOKa B
MOMETIEHUAX 0e3 MOBBIIICHHON OMMACHOCTH, T. €. BO BCEX CIIyJasiX;

- MpY HOMHUHAJIBHOM HaMNpsbKeHUU BhIe 42B nepemMeHHoro u //0B moCTOSIHHOTO
TOKa B IOMELIECHUX C TIOBBIIICHHOHN OMAaCHOCTHIO, 0CO00 OMACHBIX U B HAPY)KHBIX YCTAHOBKAX;

— IIpH JIFOOBIX HANPSDKEHUSX MMEPEMEHHOTO U MOCTOSTHHOTO TOKA BO B3PHIBOOTIACHBIX
MTOMEIICHUSX.

Huxe npuBenensl kjaaccupuKanus 1 XapakTepUCTUKA TOMEILICHUH.

[TomemeHust 6€3 MOBHIICHHON OMAaCHOCTH:

[Tomemienust 6€3 MOBBIIMIEHHON OMAaCHOCTH - TMOMEUICHHs, B KOTOPBIX OTCYTCTBYIOT
YCIIOBUSI, CO3/IAIOIIME TIOBBIIIICHHYIO OMACHOCTh MU 0COOYIO OMAaCHOCTH

[TomerieHus C MOBBIIIEHHOI OMAaCHOCTHIO:

[TomernieHust ¢ MOBBIIIEHHON OMACHOCTHIO - MOMEIICHUS, XapaKTEPUIYIOUTUECS HATTUIUEM
OJTHOTO M3 CIEAYIOLIUX YCIOBUH:

- CBIPOCTH (OTHOCHTEINIbHAS BIAYKHOCTh BO3/yXa JJIUTEILHO NpeBbimaet 75%);

— TOKOTIPOBOSIIAS TBLITB;

— TOKOMPOBOAAIIME  MOJbI  (METaJUIMYecKue,  3eMIIsHbIe,  JKeJIe300€TOHHBIE,
KUPIUYHBIE U T.1.);

- BBICOKas TeMreparypa (Temneparypa B MOMEIIEHUH TTOCTOSHHO WUJTU TTEPUOIUYECKH
npessimaer 35°C);

— BO3MOXXHOCTh OJTHOBPEMEHHOTO TNPUKOCHOBEHMSI YEJIOBEKA K COCAMHEHHBIM C
3eMJIENH METaNIOKOHCTPYKIMSAM 3/JaHUA C OJHOM CTOPOHBI M K METAIIMYECKHM KOpIycaM
AEKTPOOOOPYIOBAHUS C IPYTOH.

[TomemeHust 0co60 onacHeIe:

[Tomemenuss 0cob0 oOmacHbIe - TOMEHICHHS, XapaKTepU3yeMble HAIMYUEM OIHOTO W3
CJIeIYIOLIUX YCIOBUM:

- oco0asi OacCHOCTh — OTHOCUTENbHAs BIaXHOCTh Oim3ka K 100% (TOTOIOK, CTEHHI,
TI0J1, IPEAMETHI, HAXOASIINECs B TOMEIIEHNUH, TTIOKPBITHI BIIAroi);

— XUMHYECKH AaKTHBHAs WJIM OpraHuyeckas cpena (B TMOMEIICHUH COAepKarcs
arpecCUBHBIC MAPHI, Ta3bl, )KUIKOCTH, 00Pa3yIOTCs OTIIOKECHHS U TUIECEHb ),

— HaJu4yhe OJHOBPEMEHHO JABYX M 0oJiee YCIOBUU ISl TTOMENICHUI IMOBBIIIICHHOM
OMAaCHOCTH.

Ha »nekTpuueckux ycTaHOBKax HampsbkeHueM a0 [/000B onvHOYHBIE 3a3€eMIIMTENN
COEJIMHSIOT CTANBHON MOJOCOH TONIIMHOW He MeHee 4uy M ceueHmeM He MeHee 48mm?. Jins
YMEHBUICHUSI JKPaHUPOBAHUS PEKOMEHIYETCS OJIMHOYHBbIC 3a3€MJIMTENIM pacrnojiaraTb Ha
paccTossHUM He MeHee 2,5...3 u OAMH OT JAPYroro.

2. METOVKA PACYETA.

CompoTHuBieHHE pacTeKaHWI0 ToKa, Om, dYepe3 OJWHOYHBIA 3a3eMIIUTENh W3 TPYyO
auameTpom 25...50mm.

Rp=0,9 -(p/lp), (1)

IJie O - YAEITbHOE COMPOTHBIICHHE TPYHTA, KOTOPBIC BHIOMPAIOT B 3aBHCHMOCTH OT €TO
tuna, Om-cm (s necka oo pasHo 40 000...70 000, gns cynmecu — 15 000...40 000, nns
cyrinuaka - 4000...15 000, gns rimusst — 800...7000, mist uepHozéma - 900...5300);

Cynech — pbIXjas TOpHas TOpPOJAa WU TPYHT, COCTOSINAs, TJIABHBIM 00pa3zom, U3
MECUAHBIX U MBIJICBATHIX YaCTHI]

CyrimiHOK — pBIXJIasg OCaJ0YHAsl TOPoJia ¢ MPEHMYIICCTBEHHBIM COJIEP)KAaHUEM YaCTHII
pa3Mepa MbUTH U TIECKa ¥ 3HAUYUTETHbHBIM KOJIMYECTBOM TTTIMHUCTBIX YaCTHI]

l,np — nmuHa TPYOBI, 1,5...4M.

3areM OIpenensioT OPHUEHTHUPOBOYHOE YHCIO BEPTHKAIBHBIX 3a3eMindTeNneii 6e3 ydéra

kod(durmenTa SKpaHUPOBAHUS
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N=Ryplr, @)
rze I - 10IyCTUMOE COIIPOTUBIIEHHUE 3a3EMIISIIOIIETO ycTpoicTBa, Om.

B cootBerctBuu ¢ IlpaBunamu yctpoiictsa anektpoyctaHoBok (I1DY) Ha snexkTpuyeckux
YCTaHOBKax HampspkeHueM 110 /000B nomycTUMOE CONpPOTHUBIIEHHE 3a3€MIISIOLIETO yCTPOMCTBA
paBHO He 6onee 4 Om.

Pa3mecTuB BepTHKaNbHBIE 3a3€MIIMTEIN HA IUIAHE U OINIPENEIUB PACCTOSHUE MEXAY HUMH,
ornpeaensoT KodhHUIUEHT SKpaHUPOBAHUA 3a3eMiIUTeNe 1o Tabi. 1.
Tabmuua 1 — KoadduuneHTs! 5KpaHUpPOBaHUS 3a3eMIIUTENEH Nrp

Uucno | OtHOHIEHHE OtHo1IeHNE OTtHo1IeHHE
TpyO paccTosHus paccTosHuUs paccTosHus
(yron- | mexnay Nrp MEXY Nrp MEXy Nrp
KOB) TpyOamu TpyOamu TpyOamu

(yroikamm) (yronkamu) K (yronkammu)

K UX JIUTMHE WX JUTHE K UX JUTHHE
4 1 0,66...0,72 2 0,76...0,80 3 0,84...0,86
6 1 0,58...0,65 2 0,71...0,75 3 0,78...0,82
10 1 0,52...0,58 2 0,66...0,71 3 0,74...0,78
20 1 0,44...0,50 2 0,61...0,66 3 0,68...0,73
40 1 0,38...0,44 2 0,55...0,61 3 0,64...0,69
60 1 0,36...0,42 2 0,52...0,58 3 0,62...0,67

Uwnciio BepTUKATBHBIX 3a3eMIIUTEINEH C YIETOM KO3 PUITMEHTA SKPAaHUPOBAHUS
NL= N/ 7wy (3)

I[J-H/IHa COGHHHHTGHI}HOI\/’I I10JIOCHBI, M,
In = nl '(l, (4')

TJIe @ — PACCTOSIHUE MEXIY 3a3€MIIUTEIISIMH, M.

Ecnu pacuérHast JUIMHAa COEAMHUTENIBHOW IOJIOCHI IOJyYWJIach MEHbIIE IMEepUMETpa Lexa
(3amaércs MO BapwaHTy), TO JUIMHY COEAMHUTEIHHOM TMOJIOCHI HEOOXOJAMMO MPHHSTH pPaBHOU
nepumeTpy 1exa mioc 12...16 m. [locne 3Toro cieayer yrouHUTbh 3HAYCHUE Tmp . Eciin a / [ wp
>3, IPUHUMAIOT Jmp = 1.

ConpoTuBIIeHHE PACTEKAHHUIO AIEKTPHUECKOTO TOKA Yepe3 COANHUTENBHYIO Tojiocy, Om.

Rn = 2,] / I n
(P/1n) (5)
PesynpTupyroiee conpoTHBIEHHE PACTEKaHUIO TOKA BCETO 3a3eMIISIFOILET0 yCcTpoiicTBa, Om.
Rs=Rup “Rn ! (1 Rump + Timp "Rn'N2), (6.)
re 7Jn — KOOPPUIHESHT dSKPAaHUPOBAHUS COSTUHUTEIHHOM MOJIOCH (Ta0. 2)
Tabnuna 2 — Koaddunrents sxpaHupoBaHUS COSIMHUTEIBLHOM MOJIOCHI

OrHomeHne

paccTosiHus Yucno Tpy6

MEXITY

3a3eMiMTeNsIMA | 4 8 10 20 30 40
K UX JUIMHE

1 0,45 0,36 0,34 0,27 0,24 0,21
2 0,55 0,43 0,40 0,32 0,30 0,28
3 0,70 0,60 0,56 0,45 0,41 0,37

[TomydyeHHOE pE3YJIBTHPYIOIIEE COMPOTHUBICHUE PACTEKAHHIO TOKAa BCErO 3a3eMJISIONICTO
YCTPOMCTBA CPaBHUBAIOT C JOMYCTHMBIM COIPOTHUBICHUEM 3a3€MIISIFOIIETO YCTPOMCTBa paBHO 4
Om.
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Ha nnane nexa pa3mMenaroT BepTUKAIbHbIE 3a3€MIIMTENIN U COSTMHUTEINIbHYIO MOJI0CY.
3. I[IOPAAOK BBIITOJIHEHU A 3AJIAHM L.
3.1. BeiOpats Bapuanrt (Tadim.).
3.2. Paccuumtarh pe3yJbTUPYIOIIEE COMPOTHBICHUE PACTCKAHWIO TOKA 3a3eMJIIOIIETO
YCTPOMCTBA U CPABHUTH C IOIMYCTUMBIM COITPOTUBIICHUEM.
3.3. [loanucarhs OTYET U CAATH PENOAABATEIIIO

Bompocs! 11st camonpoBepku

1. Yro Takoe 3a3emiecHue?

2. Yro HEOOXOAMMO clieaTh, YTOOBI YMEHBIIUTh COMPOTHBIICHUE PACTEKAHHIO TOKa
MCKYCCTBEHHOTO 3a3€MIIUTENS?

3. Kak 93KCHepMMEHTalbHO  OINPEACIUTh  CONPOTHUBICHUE PACTCKAHUIO  TOKa
3a3eMIIUTENIS B YISTHbHOE COMPOTHBIICHNE TPyHTa?

4, Kakue Merombl WCIONB3YIOTCS Ui 3alIUThl  YEJIOBEKAa OT  TOPaKEHHUSI

AIEKTPUIECKUM TOKOM?
5. Kakoe 3a3eMiieHne Ha3bIBAlOT KOHTYPHBIM?
6. UTo Takoe 3JIeKTpUUECKHUM TOK?
7. HazoBuTe (akTophl, BAUAIOIINE HA UCXO/1 OPAKEHHSI SIIEKTPUUECKUM TOKOM.
8. [IpuBenuTe Kiaccuduranuio nmomenienui mo [1YD.
9. JlaliTe onpeneneHue NOHATHIO 3aHYJIEHHs U KaKOB IPUHIIMII €0 JIeHCTBHUS.
10. B yem cyniHOCTh METO/1a BHIPABHUBAHUS MIOTCHIINAIIOB.

PACYET CUCTEM BEHTHJIALA ITPU 3AIIBIVIEHHOCTH U 3AI'A30BAHHOCTH
BO3JYIIITHOH CPE/TbI
Ilenp paboThl: M3y4UTh Ha3HAuY€HHME M BHUIbl BEHTWIALIMM HAa MPOMBIIIIEHHBIX
MPENNPUATHSIX; OCBOUTh METOJIMKY pacueTa BEHTWISLIMYA B IPOU3BOJCTBEHHBIXIIOMEIICHUSIX.
Cooeporcanue pabomol
B nporiecce BbInoHEHUs paOOThI CTYI€HTHI JOKHBIL:

-  O3HAKOMUTBCS C HAa3HAYEHWEM U BHUJAMU BEHTWISILUU IPOU3BOJCTBEHHBIX
MMOMEIICHUH;

- WU3y4HTh 0COOEHHOCTH CYIIECTBYIOIIUX YCTPOUCTB ISt BEHTUJISILIUUA
MPOU3BOJACTBEHHBIX MOMEIICHU;

= OLCHUTH BJIMAHUC HCKOTOPBIX q)aKTOPOB Ha IapaMCTpbl BEHTUIIALNH,
= paccunTaTb HeO6XOI[I/IMBIC KOJIMYCCTBO BO3AYyXa IIPU 06HlCO6MCHHOﬁ BCHTUJIIALINH,

= OIIPCACIIUTL IMapaMETPhI BBITSDKHOM BEHTUIISALIUH.

OcHognbie nonsamusl

OHMM M3 OCHOBHBIX HalpaBlIeHUH TOCYIapCTBEHHOM MOJUTUKUB 00JACTH OXPaHBI TPya
SBIIETCS IPU3HAHUE U 00ecreYeHne MPUOPUTETA )KU3HHU U 3I0POBbSl pAOOTHUKOB MO OTHOILIEHUIO
K pe3ynbTaraM IpPOU3BOJCTBEHHOM N€ATENbHOCTH. MeEXIy TeM, MHOTUE IPOU3BOJCTBEHHBIE
MIPOLIECCHl COMPOBOXKAIOTCSA BBIJICICHUEM B BO3AYLIHYIO Cpely MOMENIeHWH Terja, Biard u
BPEJIHBIX BEIECTB — MAPOB, Ta30B, TBEP/IBIX M XKHUIKHUX YACTHULI, U30BITOUHOE COJICPKAHUE KOTOPHIX
OKa3bIBaeT HEOJIaronpusiTHOE BO3JeHCTBHE Ha dYeloBeka. Oco0yio OMacHOCTb MPEACTaBISIOT
TOKCHUYECKHUE BEIIECTBA, BHI3bIBAIOIIMENPOPECCHOHATBHBIE 3a00JI€BaHUS U OCTPBIE OTPABICHHUS.

[Taps! 1 ra3sl 00pa3yroT ¢ BO3yXOM CMECH, a TBEpIbIE U KH]I KHE BEIeCTBA — JUCTIEPCHBIE
CHCTEMBI — a3p030JIH, KOTOpbIE AENATCS Ha MbUIb (pa3Mep TBEPAbIX yacTull Oosnee 1 MKM), IbIM
(menee 1 MKkM) U TyMaH (pa3mep KHUAKHX 4acTull MeHee 10 MKM).

CaHuTapHble HOPMBI TPOEKTUPOBAHUS MPEANPHUATHI YCTaHABIMBAIOT TMITMEHUYECKHE
HOpPMATHBBI B BHUIE NpeneabHO aonycTuMbix koHieHTpanuii (IIJIK) Bpemnbix raszo, mbLIH,
a’po30Jiel B Bo3ayxe pabouell 30HBI MPOU3BOJICTBEHHBIX MOMEIIEHUH. [Ipedenvrno donycmumbie
xonyeumpayuu (I1/[K) B Bo3ayxe pabouell 30HBI YCTAaHABIWBAIOTCS W3 YCIOBHUA, YTO HX
BO3JICHCTBUE B TEUEHHUE & 4aCcOB (KpoMe BbIXOJHIBIX JHEHN) WM Ipyrod IpoAOoKUTEIBHOCTH (HO



He Oonee 40 4uB HezmemI0) B TEUCHHE BCEro pabouero craxka He MOTYT BbI3BaTh 3a00JIeBaHUM WK
OTKJIOHEHHH B COCTOSIHUU 3/10pPOBbsl, OOHAPY>KUBAEMbIX COBPEMEHHBIMU METOAAMH HCCIIEIOBAHUN
B Ipoliecce paboThl WK B OTAAJCHHBIE CPOKU KU3HH HACTOSILIErO M MOCIEAYIOMNX MOKOJICHHH.
IT/IK HEKOTOPBIX BpEIHBIX BEIIECTB B paboueil 1 *KUJIOW 30HE MPUBEIEHBI B Ta0I. 1.

Tabmuma 1
[IpeneapbHO JOMYCTHMBIE KOHIICHTPAIMMXUMHUYCCKH OITACHBIX BEIIECTB B BO3AYXE
HaumeHnoBanue IJIK, mr/m® MK I[pg . Mr/v®
BEIIECTBA (HaceJIeHHBIE TTYHKTHI)
(pabouasi 30Ha)
Xiop 0,03 1
AMMmuak 0,2 20
AHWINH 0,03 0,1
CepoBogopon 0,008 10
CepHblii aHTHIPH]T 0,05 10
bensun 15 300
Okcua yraepoja 1 20
Okcupabl a30Ta 0,06 2
DTOpPUCTHIE COSTUHEHUS 0,05
CauHell 0,0003 0,005
A3oTHAas KUCIIoTa 0,15
Cepnas kuciora 0,1
CosstHast KHCI0Ta 0,2 5
AKponeuH 0,03 0,7
AneToH 0,35 200
Cepoyrnepon 0,005 1
Tomyon 0,6 50
Denon 0,001 0,3
dopmatbIeru I 0,012 0,5
ITe11b HETOKCUYHAS 0,15 10
[lo cremenu BO3ACHCTBHSA Ha OpPraHM3M 4YeEJIOBEKa BCE BPEIHBIC BEIIECTBA

MOJIPa3/ICIIIOTCS Ha YEeThIpe Kilacca OMacHOCTH;
1 xknacc — upesgwvruatino onachule, ¢ IIJIK menee 0,1 Mr/m%;2 Kiacc —

svicokoonacuwie, ¢ ITIAK ot 0,1 no 1 mr/mS;

3 knmacc — ymepenno onacuvie, ¢ IIJIK ot 1 10 10 mr/m>;4 xmacc —

Mmanoonacnuuie, ¢ IJIK 6omee 10 mr/v®.

Bpennbie BemecTBa MOTyT MOCTYNaTh B OPraHU3M YEJIOBEKa Yepe3 OpraHbl JbIXaHUs,
YKEITYTOYHO-KHIIIEYHBIN TPAKT, KOXKY M CIM3UCTBIE 000TOUKH.

Jl5is oGecriedeHunss YMCTOTHI BO3/IyXa U ONTUMATIBHBIX METEOPOIOTUYECKUX YCIOBHA B
MIPOU3BOJICTBEHHBIX TOMEIIEHUAX YCTPAMBACTCS BEHTWISIIUSA. BeHTWIAIMs aocTUTaeTcs
yAQJICHUEM 3arps3HEHHOTO WJIM HarpeToro BO3JAyXa W3 MOMEIICHWH M Mojadyel B HEro
CBEeXKEro Bo3nyxa. JIBmKeHWE BO3Ayxa B IOMEIHICHHUAX, 00ECIeunBacMO€ BEHTHIISIIIUEH,
SIBIISIETCS. BAXKHBIM (DaKTOPOM, BIHSIOIIUM Ha TETIOBOSCAMOYYBCTBHE YETIOBEKA.

Bo3nyx, ynansemblii cucteMamMu BEHTHUISIIMM W3 MTPOU3BOICTBEHHBIX MOMEIICHUN, H
COJIepKalINil TbUIb, BPEAHBIC WU HEMPHITHO MaxHYIIUE BEHIECTBa, Nepe] BHIOpOCaMH B
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aTMocdepy JO0DKEH OYHMIINATHCS, YTOObI B aTMOC(EpPHOM BO3JyXe HACENCHHBIX IYHKTOB HE
OBLIIO BPEIHBIX BEUIECTB, MIPEBBIIIAIONINX CAHUTAPHBIE HOPMBI.

CaMouyBCcTBUE YEJIOBEKA M IPOU3BOJUTEILHOCTD €r0 TPY/Aa B 3HAUUTEIHHON CTENIEHU
3aBHCAT OT TEMIEpaTypbl BO3AyXa. B COOTBETCTBHM € JACUCTBYIOUIMMH CaHUTAapPHBIMU
npaswiaMu U Hopmamu (CanlluH 1.2.3685-21 "I'uruennueckre HOpMaTUBbl U TPEOOBAHUS K
obecrieueHnro Oe3omacHOCTH W (WiM) OE3BPEAHOCTH JUIs 4ejoBeKa (DaKTOPOB CpPEIIbl
obutanus"), mapameTpbl MUKPOKJIMMATa B MOMEIICHUU 3aBUCAT OT KaTETOPUH BBIMOIHSIEMbIX
pabor (tabu. 2).

Tabmuna 2
OnTuMalibHbBIE MApaMETPbl MUKPOKIMMATAB MPOU3BOICTBEHHBIX TOMEIIEHUSIX
Kareropus DHepro3sar- Temneparypa, OtHOCHT. CKOpOCTh ABUKEHUS
pabor patel, Bt Oc BJIQXKHOCTB, %0 BO31IyXa, M/C
la Jo 139 22-25 40-60 0,1
16 140-174 21-23 40-60 0,1-0,2
ITa 175-232 18-23 40-60 0,2-0,3
116 233-290 17-22 40-60 0,2-0,3
I 290 16-20 40-60 0,3-0,4

1. Buabl BeHTHJISIIUH

Benmunayua — cucremMa Mep Uid CO3JaHMs BO3IYIIHOM cpeibl, OIarompusiTHOM s
3IOPOBBSI YEJIOBEKA, OTBEYAIONIEH TPEOOBAaHHUSIM TEXHOJOTHMUYECKOTO IPOIEecca, COXPaHEHHS
000pyIOBaHUS.

ITo cnocoOy nepemerieHus Bo3ayxa ObIBaeT ecmecmeennas (3a CU€T Pa3HOCTU JIABJICHUH U
TeMIepaTypbl BO3/yXa BHYTPU M CHapyXd TMOMEILEHUS), UCKYCCMBEHHAs (Mexanuuyeckas) |
cMewanHas BeHTUIISALUA.

EcrecTBeHHass BEHTHJIALMS MOJPA3AEISICTCS HA HEOP2aHU308AHHYIO W OP2AHU308AHHYIO.
Heopeanuzoeannas Bentunsiims (unguiompayus) co3aaeTcs NMPHU MPOHUKHOBEHUHM BO3IyXa B
MOMEIIEHUE Ye- pe3 MPOeMbl, IIeIH, HeMJIOTHOCTH JBEpei, OKOH, M3-3a PA3HOCTHU IUIOTHOCTU H
JaBJIeHUS BO3ayxa. Takoil BO3yXOOOMEH 3aBUCHUT OT Cly4yailHbIX (PakKTOpOB — CHIBI H
HanpaBJIeHUsl BeTpa, Pa3HOCTH Temreparypbl. CaHUTapHbIE HOPMbI JOMYCKAalOT Pa3oBYI0 CMEHY
BCETO0 BO3/lyXa B MOMENICHWH B 4Yac 3a CUET HEOPTaHW30BAaHHOH BEHTHIISAIIUH, HHAYe BO3HHKAIOT
OoublIIMe TOTEPU TeIJIa U CKBO3HSIKU.

[Tepemernenrie Bo3ayxa B Cllydae e€ro HEpaBHOMEPHOTO HarpeBa 00ecrednBaeTCs 3a CUeT
BO3HUKHOBEHHUSI TEIJIOBOM Jenpeccuu, OOYCIOBICHHON pa3HOCTBIO IUIOTHOCTEW TEIIOro M
XOJIOAHOTO BO3/yXa, BennunHa, kotopoi (I1a) onpenensercs mo hopmyie

AP =gh(p1 —p2), @)

rie § — YCKOpeHHe CBOOOJHOTO majeHus, M/c’, N — BepTHKANbHOE PACCTOSHHE MEXKIY
TOYKaMH 3aMepa, M; p1, P2 — IJIOTHOCTh COOTBETCTBEHHO XOJIOJHOTO M HarpeToro BO3AyXa,
Kr/M3,

[Ipn oOnyBaHuM 374aHMSI BETPOM C HAaBETPEHHOW CTOPOHBI CO3/AETCS MOBBIIIEHHOE
JIaBJICHWE BO3/yXa, a HA 3aBETPEHHON CTOPOHE - pa3pshkeHue. BennunHy BETpOBOro Hamopa
(ITa) MOxHO MOACUUTATH MO BBIPAKEHHUIO

AP =kw?p1/2, (2)
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rane kK — xoadduimeHT a’poaIuHAMUYECKOTO COMPOTHUBICHHS 37aHUS, 3aBUCSINUNA OT
koHpurypanuu 3manust (00braHO cocrtasiser 0,7—0,85 nis HaBeTpeHHOUM cTOpoHBI M OT 0,3
10 0,45 m1st 3aBETPEHHOM CTOPOHBI); W — CKOPOCTH BETpa, M/C.

bonee crabunbHbI BO31yX00OMEH OOECHEUUBACT OpP2AHU30BAHHASL BEHMUNAYU
(aspayus). JIBYDKEHHE BO3JyXa pEryIHpyeTcs NpHU TIOMOIIM CHEIHAIBHBIX YCTPONCTB
(ctBOpOK, (oprouek). J[OCTOMHCTBOM a’palMu SBISETCS BO3MOXKHOCTH OOecreueHust
CYIIIECTBEHHOT0 BO3TyX000MeHa 0e3 3aTpar MexaHudeckoil sHeprun. OIHAKO B JIETHEE BPeMsI
3¢ (PeKTUBHOCTD a3palluu MOXKET CYILIECTBEHHO MaaTh.

HUckyccmeennas — (mexanuueckas) — eeHmunAyuss — JEHACTBYET  NpPH  MTOMOIIU
JIEKTPOABHUTATENSI, pACHpeeNsieT MPUTOYHBIM BO3AYX IO pPa3IMYHBIM 30HAM, OTOMpaET
3arps3HEHHBIA BO3yX, MOXET OYMIIATh M HM3MCHITH TeMieparypy Bo3ayxa. Comepk ut
GbuIbTPBI, BO3AYXOBOBI, KaMephbl Ui HarpeBa (OXJIaXKIACHHs) U YBIakHeHUs Bo3ayxa. [Ipu
OpraHW3alMi BEHTWIALUU CIEAYeT Y4YUTHIBATh (PU3UYECKUE CBOWMCTBA BPEIHBIX MApOB H
ra3oB (IJIOTHOCTb; JIETKUE YAAISAIOTCS CBEPXY, TSIKEIbIE CHU3Y).

[Io macmitabam fAelcTBUS HMCKYCCTBEHHAsh BEHTWIISLUS OBIBae€T 00w eoOMeHHOl,
CO3/aloIIel OJMHAKOBYIO TEeMIEepaTypy, YHCTOTY M MOJBHKHOCTH BO3JyXa BO BCEM
MOMEIIEHUU, U MeCMmHOU, CTIOCOOCTBYIOIICH YHAJICHUIO SIOBUTHIX W BPEIHBIX BEIIECTB OT
JIOKQJIbHBIX HCTOYHUKOB 3arps3HEHHUS B TIOMEUICHHHM WJIM TOJadye CBEXero BO3AyXa Ha
paboune mecta. Cmewannas BEHTHISAIUS TPEIyCMATPUBACT YAAJICHUE BPEIHBIX BEIIECTB
MECTHOM BEHTWJISIUEH HUX KOXYXOB, YKPBITUH MallllH, a MPOHHUKAIOIIEe KOJIUYECTBO
3arps3HSAIONIMX BEIIECTB yIAJSAI0T 00IIE00OMEHHON BEHTUIISLIUCH.

BeHTunsamus, mnpenHasHauyeHHas TOJBKO JIJIs IOJAaYd BO3JyXa B TIOMEIICHHE,
HA3BIBACTCS NPUMOYHOLL, A TOIBKO JUIsl yaJeHHs BO3/yXa U3 MOMEILIEHUS — 8bIMANCHOU, A B
Cllydae OJHOBPEMEHHOH MOJau U YIAICHUS — NPUMOYHO-8bIMANCHOLL.

Jl1is kauecTBEHHOM OIEeHKU 3(h(HEKTUBHOCTH BO3AyX000MEHa MCIOJB3YIOT KPaTHOCTh
BO3JyX0O0OMEHAa — OTHOIIIEHHWE O00BheMa BO3/yXa, MOCTYIAIOIICTO B IMOMEIICHHE B CIUHUILY
BpeMeHH (M>/4), K 06beMy MOMEIIEHHUS.

Kpome pabGoueil BEHTUISAIMM HAa MPEANPHUATHSIX MOXKET OBbITh W asaputinHas
BEHTWISIIMSI. YCTPOMCTBO aBapuHHOM BEHTWISIIMM TPEIyCMaTpPUBAETCSl B  CIIydasx
BO3MOXXHOCTH BHE3AITHOTO TIIOSBIICHUS BPEIHBIX BEIICCTB B TIOMCIICHHH W BKJIFOYACTCS
aBToMatuuecku npu goctrkeHnu [1JIK umm oTKIr04eHn OCHOBHOM BEHTUIISIIUH.

Konouyuonuposanue 6030yxa o6eciedBaeT B 3aKPBITHIX MTOMEMICHUSIX ONTHMAJIbHBIC
METEOPOJIOTHICCKUE YCIOBHS (TeMIepaTypy, BIAKHOCTh, YUCTOTY M CKOPOCTh JBHKCHUS
BO31yxa). Bkiouaer cpencTBa aBTOMATHYECKOTO  PEryaHupOBaHUsS H  KOHTPOJBHO-
U3MEpUTENIbHBIC MPUOOPEI. MokeT paboTaTh B pEXHMME OXJIAXKJICHUS W HarpeBa BO3AyXa,
OUHWIIaTh, CYIIUTh WU YBIWKHATH ero. [logmepkka HEOOXOAMMBIX METEOPOIOTHYECKUX
apaMeTPOB OCYIIECTBIISIETCS] aBTOMATHYECKH.

2. Pacuer 0011€00MeHHO BeHTHJIAINN

O011e00MEeHHYI0 BEHTUIISIIIHIO HanboJiee 9acTo MPUMEHSIOT BCIy4asK, KOT/1a BpEIHbIE
BEIIECTBA, TEIUIOTAa M Bjara BBIACISIIOTCS PAaBHOMEPHO TO BceMy ToMemieHuto. Jlms
ompesieNieHus KOJMYECTBAa HEOOXOAMMOIro BO3AyXa MpU OOIMICOOMEHHOW BEHTUIISIIIUU
IIPOU3BOJAT PacyeThl M0 TEMIIEpaType, 3ara30BaHHOCTH, 3albIEHHOCTH W BJIaAXXHOCTH. 1lo
pacuetam pa3pabaTbIBaeTCs BEHTWISAIMOHHAS CHUCTeMa (MOIIHOCTH JBUTATENs, pa3Mep
BO3JIyXOBOJIOB, YCTPOUCTBO (PHIIHTPALIUHN).

ITpy M36BITKE TEIIa B TIOMEIIEHNH KOJIMYECTBO BO3IyXa (M°/c), HEOOXO0IMMOE ISl er0
yIaJaeHus, paCCUUTHIBAETCS MO popmyIe

L=Q/cp(ty —tup ), ®)
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rae Q — u30BITKH Temia B MOMEIIeHnd, BT; C — TeruioemMkocTh Bo3ayxa, [Ix/(kr-°C); p —
IUIOTHOCTH BO3/yXa, KI/M>; tyx’ tnp — TeMIiepaTypa COOTBETCTBCHHO YXOJSIIEIO U MPUTOYHOIO

BO31ayXa, °C.
B ciyuae BblAeneHHss B TIOMEIICHWM ra3a M MbLUIM, KOJWYECTBOTPEOYEeMOTO BO3IyXa
OTIPEICIISIOT 11O BHIPAKEHUIO

L=G /(gnzm ~ Onp )’ “)

rnie G — BbIIENEHHWE BPEIHOTO BEIl, MI/Y; e — MPEACIbHO  JIOMMYCTUMAs

KoHIeHTpauus (I1/IK) BeigenseMoro BpeJHOrO BELIECTBa, mr/m>; gnp — KOJMYECTBO BPEIHBIX
BEIll B IPUTOYHOM BO3/IYXE, Mr/m°.

Pa30aBnenue BbLAENSIONICHCS B NMOMELICHUH H30BITOYHOW Biaru TpeOyeT KOIMuYecTBa
BO3/lyXa, ONPEIEISIEMOT0 U3 3aBUCUMOCTH, HO JIOITYCTUMOE U TIPUTOYHOT'O BO3/TyXa, I/KT.

[Ipu ogHOBpEMEHHOM BBIICJIEHUH B pa0OUYyIO 30HY Pa3HBIX BPEIHBIX BEIIECTB (HAIIpUMED,
ra3osB, IbUIH, TETJIOTHI), BO3yX000OMEH MPUHUMAIOT M0 HauOOIbIIeH Macce BO3ayXa.

3. PacueT MeCTHO# BBLITAKHON BEeHTUJIALMH

MecTHOH BEHTWISIIMEH CO3Jal0T HEOOXOJIMMBIE METEOPOJOTHYECKHE IapaMeTphl Ha
OTJIETBbHBIX pabounx mecTtax. Eciau momerieHune BEIMKO, a YUCIO JIoJel, paboTalolmux B HEM,
MaJio, MpUYeM UX MECTOHAXOXAeHHUE (PUKCUPOBAHO, MPAKTUKYETCS MECTHAsI BEHTUIISALIUS.

Haubonee pacmpocTpaneHa MeCTHAsl BBITSDKHAS JIOKATH3YIOIIAs BEHTUIISIIHS, TTOCKOJIBKY
MO3BOJISICT YAAJIUTh 3HAUYUTEIBHOE KOJIMYECTBO BPEOHBIX BELIECTB OT MECT BbIAEICHUA
HEOOJBIIMM PAcXOJOM BO31yXa. YJAJICHHE BO3IyXa MPOU3BOJUTCS C IOMOIIBI0O MECTHBIX
OTCOCOB, COCTOSALLIMX U3 BO3JAYXOIPUEMHHUKOB U BO3yXOBOJOB, OTBOSIINX 3arPSA3HEHHBII BO3yX
Ha OYMCTKY WJIM HEMOCPEJICTBEHHO B aTMoc(epy.

Jlokanu3syromiasi BEeHTUJISIUS MOXKET OBITh €CTECTBEHHON W MeXaHW4eckoi. BeHTusanus ¢
€CTECTBEHHBIM TMOOYXKJICHHEM IieJiecoo0pa3Ha TpH OJHOBPEMEHHOM BBIJEICHUH C BPEIHBIMH
BEIIECTBAaMH U TeIIOThl. KOHCTPYKIIMKM OTCOCOB MOTYT OBITh 3aKPBITHIMHU (UCTOYHHUK BBIICICHUS
BpPEHBIX BEIIECTB HAXOIUTCS BHYTPU YKPBITHUS) — BBITSKHBIE TIKA(bI, KOXKYXH; MOTYyOTKPBITBIMU
U OTKPBITBIMU (30HTBHI, MTaHETH, OOPTOBBIE OTKOCHI) — BO3AYXOMPHUEMHHUK HAXOAUTCS Ha HEKOTOPOM
pacCTOSAHUU OT UCTOYHHUKA.

Boitsokabie mikadpl Hanbonee 3PGEKTUBHO YIANSIOT BpPEAHBIE BBIACICHUS, OJHAKO II0
TEXHOJIOTHYECKUM TMpUYMHAM (HEOOXOAMMBI 3arpy3ka, BBITPY3Ka, MEpeMelMBaHUE U T.1.) HX
yCTaHOBKAa HE Be3/leé BO3MOXKHA. Pacxoa Bo3ldyxa, yJalseMOoro W3 BBITSHKHOTO mikada, mpu
MEXaHUYECKOW BBITSKKE OMPEEISIOT IO BEIPAXKEHUIO

L =vF, (6)

r7ie V — cpe/iHssl CKOPOCTh MOCTYNAIOIIEro Bo3AyXa B poemMe, M/c (IPUHUMAETCs B Mpejienax
0,3-3,0 M/c); F — momans OTKPHITOrompoema, M>.

Boimasicnvie 30nmpl IpeHa3HAYEHBI 1715 YJIaBJIMBAaHUS IOTOKOB BPEIHBIX BBIJICICHUH,
HAIPaBJIEHHBIX BBEpPX. BBITSDKHBIE 30HTHI OOBIYHO HMEIOT (opMy KOHycoB (puc. 1) u
YCTaHABIMBAIOTCA HAJ MCTOYHMKOM BBIJEJIICHUS BPEIHBIX BELIECTB (I€YaMH, BaHHAMHU
Pa3IUYHOTO Ha3HAYCHUS U T.1.). DPPEeKTUBHOCTH PabOThI 30HTA 3aBUCHT OT €r0 Pa3MEpoOB,
paccTosiHUA OT UCTOYHUKA BbleTIeHUH. Tak, pa3Mepbl IpsAMOYrojabpHOro 30HTa (A 1 B) MoxkHO
ONPEAEIUTH U3 BBIPAKECHUN

A=a+0,8H;: B=b+0,8H, (7

rae aum b — pasmepsl HMCTOYHMKA BpEOHBIX BBHIJCNCHWH B IUIaHE, M;
H — paccTtosiHue oT 000pyJ10BaHUS 10 HU3a 30HTA, M.
JluameTp KpyrJjioro 30HTa

D=d+0,8H, (8)

rjae d — fuamMeTp MCTOYHHKA BPEIHBIX BEIIECTB, M.

12



T 11

Puc. 1. VYcTpoilcTBO BBITSDKHOTO 30HTA: 1

— WCTOYHHMK BPEIHBIX
BBIIEJIEHNH; 2 — BBITSOKHOM 30HT

Pacxon Bo3myxa (M3/‘-I), [MOATEKAIOLIEr0 K 30HTY € KOHBEKTHMBHBIM IIOTOKOM, MOYHO
OTpeNIeTUTh TI0 PopMmyIie

L :{J:ﬁs\/QFzH, ©)

rac Q — KOJIMYCCTBO KOHBCKTHBHOT'O TCILJIA, BBIACICHHOI'O0 C IMMOBEPXHOCTU MCTOYHHUKA,
BT; F- iomanab FOpI/I3OHTaHBHOI>’I MMpOCKIHNU UCTOYHHKA TeHHOBBIHCHCHHﬁ, M2.

KonndecTBO KOHBEKTHBHOI'O TEIIIa (BT), BBLACIAACEMOI0 MCTOYHUKOM, PACCUHUTBIBAIOT I10
BBIPAKCHUTO

QNEMLJ (rH _rﬁ)ﬂ (10)

rae t,; m t; — TemmepaTypa COOTBETCTBEHHO IOBEPXHOCTH MCTOYHHUKA TEILUIA U BO3AYyXa,
°C

Paccrostame oT KpPOMKH 30HTAa OO HMCTOYHHKA BBI}IGJ'IGHI/Iﬁ JOJIDKHO COOTBETCTBOBATH
YCIIOBHIO

H sl,Sﬁ (11)

KonnuecTBo BO3ayxa, KOTOPOE NOJDKEH YIAISTh BBITSYKHOW 30HT, PacCUMTBHIBAIOT IO
BBIPAKECHUIO

— (12)

F, — mIomanb 30HTa, M2
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Omcacvigaronjue nanenu TPUMEHSIOT JUIA  yJAJICHUS BPEAHBIX BBIJCIICHUH,
YBJIEKA€MbIX KOHBEKTUBHBIMU MTOTOKAMU, IIPU TAKUX PYUYHBIX OMEPaLIUsIX, KaK 3JIEKTPOCBAPKa,
naiika, pe3ka MeTajsIoB, ra3oBas cBapka W T.I. [lanenu pasmemiarorcsi cOOKy OT UCTOYHHUKA
BpeIHBIX BhIIENIeHui (puc. 2). Pacxox Bosmyxa (M3/4), ynansemMoro maHenslo, onpeenseTcs
o ¢popmyiie

L =1,051cQ*(H + B)>?, 13)

rae ¢ — Ko3()GULUUEHT HPONOPLUUOHATIBHOCTH, 3aBHUCSIIMM OT KOHCTPYKLMU IaHEIH M ee
pacIoIOXKEHUSI OTHOCHTEIHHO HCTOYHWKA BbIIeNeHHS; Q — KOJIMYECTBO KOHBEKTHBHOTO
TEIJIa, BBIIETSEMOro HUCTOYHMKOM, BT; H — paccrosHue oT BepxHEHl IJIOCKOCTH
HMCTOYHHKA

BpPEIHBIX BBIJICJICHUM 10 IIEHTPa BCACHIBAIOIINX OTBEPCTUH MaHeNlu, M; B — mupuHa ucTouHnKa
BBIZICTICHUH, M.

KoaddummeHnt mnpomopruoHaIbHOCTH JIJIi  OJHOCTOPOHHEW IMa Helmu 0e3 JKpaHa
ONPEAEIISIOT MO BBIPAKEHHIO

[ n B3 1)
¢ =240 H—B| ,
+
' A

rie n=B+ K, K — paccrosHue or maHemu 10 UCTOYHHKA BPEIHBIX

BBIJICTICHUM, M.

[lIupuna orcackIBaromel MaHEeNIH JO0HKHA MPEBBINIATh MIUPUHY UCTOUYHHMKA BPEIHBIX
BeIACTeHUM: M = 1,2A.

Jnst  ynaneHust mapoB W Ta30B, BBIAGISIONIMXCS OT BaHH B IIpollecce
METAIIJIOTNIOKPBITHS, TPABICHUS U T.I. IPUMEHSIOT HOpPHI06ble OMCOCHL, KOTOPbIE MOTYT OBITH
OJIHO- W JBYXOOPTHBIMH, C TIOJYBOM BO3JyXa. Pa3HOBUIHOCTBIO OOPTOBBIX OTCOCOB
ABJISIIOTCA  KOJIBLIEBBIE OTCOCHI, paclojaraéMmbleé IO MEPUMETPY MCTOYHUKA BPEIHBIX
BBIZICTICHUH.

Puc. 2. YcrpoiicTBO OIHOCTOpOHHEH OTcachlBaroie maHenw: 1 — HCTOYHHK
BPEIHBIX BBICICHUN; 2 — OJHOCTOPOHHSS TaHENb; 3 — BCACHIBAIOIIEE OTBEPCTHE
MaHenn
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4. Ilopsinok BHIIOJIHEHHS PA00OTHI

Pewmenue 3anaun 1:

1. lnst onpeneneHus: pacxojia Bo3ayxa, TpeOyeMoro Juisi HopMallu3allii TeMIepaTyphbl
B MOMENICHUH, 10 Tabmuie Ne 2 HaxXOJUM ONTHUMAIBHYIO TEMIEPATypy, HEOOXOIUMYIO IS
3ajaHHON Kareropuu pabot. IlojacTaBisist MCXoaHbIC AaHHbBIC, 10 (Gopmyne (3) HaxoauMm
TpebdyeMoe KOJIM4eCcTBO Bo3ayxa. 3areM 1o Tabdi. Ne 1 onpenensiem [1/IK 3amannoro Bpeanoro
BellecTBa (rasa, mmapa, mbuin) B paboueii 3oHe u 1o Gopmyiie (4) pacCuUTHIBAEM HEOOXOIHUMOE
KOJINYECTBOBO3lyXa. Pe3ynbraTsl pacuera cBOAUM B TaOiuUILy 6.

Pemenue 3anaun 2:

[To dopmyne (10) ompenensieM KOIMYECTBO KOHBEKTHBHOIO TEILIA, BBIICISEMOTO
UCTOYHHKOM. MaKCHUMaJIbHOE PpAaccTOSHUE OT KPOMKH 30HTAa JO HMCTOYHUKA BBIICICHUS
HaxoauM 1o Beipaxkenuto (11). 3arem mo gopmyie (9) paccunTbiBaeM KOJIMYECTBO BO3IyXa,
JIOCTUTAIOIIETO BBITSHKHOIO 30HTA C KOHBEKTHBHBIM 1MoTOKOM. ITo dopmynam (7) Haxomum
pa3Mepbl BHITSKHOTO 30HTA M IO BBIPAKEHUIO

(12) MOJICYMTHIBAEM KOJIMYECTBO BO3JyXa, KOTOPOE AOJDKEH YIalsITh BBITSIKHOM 30HT.
Pesynbrathl pacuera cBOAUM B TaOIUILy 6.

Pewmenue 3amauu 3:

ITo popmyne (14) Haxomum K03HHUITMEHT TPONOPIUOHATIBHOCTH JIJIsl OJHOCTOPOHHEH
naHenu (i1 Kaxkzaoro 3HadeHus mnapamerpa H). Pacxox Bosmyxa uepe3 naHenb
paccunThiBaeM MO BblpaxkeHuto (13) u ompepenseM IKMPUHY OTCACHIBAIOLICH IMaHENH.
PesynbTatsl pacuera cBouM B Ta0II. 6.

Tab6muna 6

3amaua 1 3amauva 2 3amaya 3

Lo Les Lo L rps Lk L3 L1 L, L3 M

Bormpocs! i1 caMoInpoBepKu
1. B xakux ciaydasx HeoO0X0/luMa BEHTHIALNS B IPOU3BOICTBEHHBIX TOMEUICHUSIX ?
2.13 xakux ycnosuil ycranasiauBaercs [IJIK BpenHbix BemecTBB paboueii 30He?

3.Ha xakue Kiacchbl OITaCHOCTH ACIIAATCA BPCAHBIC BCH_IeCTBa?

4.HazoBuTe BUABI BEHTUIISIUH.
5.ITo xakuM mapameTpaM PacCUYUTHIBAIOT OOIIEOOMEHHYIO BEHTHIISIIIHIO?
6.Kak mompaszaensercss BEHTWISIIHSL 110 CITOCO0Y TepeMenieHus Bo3ayxa?
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PACYET 3AII[ATHI OT HOHU3HPYIOLIUX U3/ TYYEHHH
Llenv pabomei: OLEHUTH pPaTUAIOHHYIO OOCTAHOBKY COTJIaCHO JIaHHBIM BapHaHTa Ha
COOTBETCTBUE HOPMaM PaJUAMOHHON O€30MACHOCTH U HAYUUTHLCS OMPEIENIATh METObI 3alUThI
B 3aBHCHMOCTH OT BUJa HOHU3UPYIOLIETO U3ITYUCHHUS.

HopmarusHnas 6a3a

1. CII 2.6.1.2612-10 «OcHOBHBIC CaHHWTAapHbIE TMpaBWiIa OOECICUCHUS paJAHAIIMOHHON
oe3omacuoct (OCIIOPB-99/2010)»;
2. CanlluH 2.6.1.2523-09 «Hopwmsl paguannonnoii 6e3omacuoctu HPB-99/2009»

OCHOBHBIE ITOHATHUSA

B ocHOBHBICE caHWTapHBICE TIpaBWia OOCCIICUCHUS paJAUalMOHHONW 0e30MacHOCTH
(OCITOPB — 99/2010) Canurtapusie mpaBuwia u HopMatuBel CII 2.6.1.2612-10 HOpmax
pamuanoHHON  Oe3omacHocTH  Hopwmbl  pammanmonHoi  OezomacHoctu  (HPB-99/2009)
YCTaHOBJICHBI:
1. Tpu kareropuu 00JIy4aeMbIX JIHII:
kareropusi A — nepconai (nmpodeccuoHaabHbIe PAOOTHHUKH );
Kareropusi b — npodeccruoHanbHbIe pAOOTHUKH, HE CBS3aHHBIC C UCIIOJIb30BAHUEM HUCTOYHUKOB
MOHM3UPYIOMINX U3Ty4eHHI, HO pabodyrie MecTa KOTOPBIX PACIONOKEHBl B 30HaX BO3JCHCTBUS
PaIMOAKTUBHBIX U3ITy4CHUH;
Kateropus B — HaceneHue 00IacTH, Kpas, peciyOIuKU, CTPaHBI.
2. Tpu rpymnIbl KPUTHYECKUX OPTaHOB:
1-s rpymmna — Bce Teno, MOJO0BbIE OPTaHbl, KOCTHBIM MO3T;
2-s TpyIlla — MBIIIIB, OIUTOBHIHAS >Kejie3a, XKUPOBas TKaHb, ICYCHb, IMOYKH, CEJIC3CHKA,
xenynouHo-kumeunblii  Tpakt (OKKT), nerkwe, Xpycranuk riia3a W JApyrue OpraHbl, 3a
UCKJIIOYEHUEM TE€X, KOTOpble OTHOCATCA K 1-i u 3-i rpymnnam
3-4 rpymnna — KO>KHbII MOKPOB, KOCTHAsI TKaHb, KUCTH, MIPEAIJICYbS, CTOTIHI.
3. OcHOBHBbIE J1030BbI€ ITPEAEIbI, JONYCTUMBIE ISl IUL Kateropuii 4, b u B.
OcHOBHBIE J/1030BbIe TMpeAensl — mpenenbHo gonmyctuMmbie no3bl (ITJIJ]) oOmydenus (ans
kareropun A) u npenenst 10361 (ITJ1) (st xkareropun b) 3a xanmengapusid roa. [T/ u I1/]
U3MEPSIOTCS B MWIIH3UBEpPTaX B Tof (m36/200). IIJ1 u IIJI He BKIrO4arOT B ceOs H03bI
€CTECTBEHHOT0 (OHA W J03bl OOJYUYCHUS, MOJIydaeMble MPU MEAUIIMHCKOM OOCIEOBAaHUU U
nedeHuu (cM. Tabm. 1.)
Ta6muia 1 — OCHOBHBIE T030BBIE MPEENbl, M3B/TO]T

Kareropus o6myuaeMbIx I'pynma KpUTHIECKHX OPTaHOB
BV 1-5 2.q 3-1
A 20 150 500
B 1 15 50

[Tpumeuanue. [{03b1 00ayUEHHS 1715 IEpCOHANIA KATErOPUH 5 HE TOJIKHBI IPEBBILIATD 74
3HAQUYEHUM JIJIs IEPCOHAJIAa KaTeropuu A.
[T — wambosmpiiee 3HAYCHUE WHIWBUIYAIHPHOW OJKBHBAJICHTHOW O3Bl OOJy4YeHHUS 3a
KaJICHIApHBIA IO/, KOTOPOE NPU PaBHOMEPHOM BO37cicTBUM B TeueHHE 50 JIeT HE BBI3OBET B
COCTOSSHUM  3[I0pOBbSl  IlepcOHalla  HEONArompHUATHBIX  HM3MEHEHHH, OOHapyXKUBaeMBbIX
COBPEMEHHBIMH METO/IaMHU.
I1/] — ocHOBHO# JT030BBIM Tpees, MPH KOTOPOM paBHOMEpHOE oOiydeHue B Teuenne 70 et He
BBI30BET U3MEHEHUH 3710pOBbsI, 0OHAPY)KUBAEMBIX COBPEMEHHBIMU METOIaMH.
1. METOIAMWKA OILIEHKMU.

IIpy npoBeneHMM paJMalMOHHOIO KOHTPOJS M  OLIEHKE COOTBETCTBUS I1apaMETPOB
paaranoHHONW 00CTaHOBKM HOpMAaTHBAaM JIOJKHBI COOTIOAATHCS CIAEAYIOIINE COOTHOIICHHUS:

H < TIJI/I, (1)
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rae H — MakcHUMallbHas JKBUBAJICHTHAs 1034 W3JIy4CHMs Ha JaHHBIA KPUTHYECKUN OpraH,
M36/200

H=D:k, 2)

rae D — mormomieHHas mo3a usnydeHus, m36/200; K — KodpdHIMEHT KadecTBa H3ITydCHHS
(6e3pa3smepHblii  KOXQPHUIMEHT, HA KOTOPBIA CJIEAYyeT YMHOXHTH IOTJOMICHHYIO JI03y
paccMaTpUBaEMOr0 U3JIYUYEHHUS JUIS TOJTYYSHUS SKBUBAJIEHTHOM TO3BI ATOTO U3ITyYEHUS);

s xareropuu B

H <IIJ, ()

rae H paccuuteiBarot 1o gopmyne (2.)
Tabnuna 2 — 3naueHus KodpdunuenTa K mpuBeIeHbI HIKE.

Buna uznyuenus

PeHTrenoBckoe u y - u3iydeHue

DNEKTPOHBI U TO3UTPOHBL, [ — U3TyUCHHE

[Ipotonsl ¢ 3neprueit < 10 M>B 10
Helitponsl ¢ sneprueit < 0,02 MsB 3
Heiitpons ¢ sueprueii 0,1 ...10 MsB 10
A — nznydenue ¢ sHeprueit < 10 Mb>B 20

Tsoxenble sapa oTAaun 20

METO/IbI 3AILIMTEI OT MIOHU3UPYIOLIMX U3JTYUEHWM

B 3aBucuUMOCTH OT THNAa HMOHM3UPYIOLIETO HU3IY4YEHUS MOTYT OBITh pa3Hble Mepbl
3alIUTBI: YMCHBIICHHUE BPEMCHU O6Hy‘ICHI/I$I, YBCIMYCHUEC PaACCTOAHUA OO0 HCTOYHHUKOB
HMOHU3UPYIOIIETO  M3JIY4YEeHUs, OrpaJeHUE HCTOYHHKOB HOHU3MPYIOLIETO0  H3Iy4YeHHS,
repMeTH3alusi HUCTOYHUKOB HWOHU3HMPYIOUIETO H3JIy4eHHus, OO0OpyJOBaHHE U YCTPOWUCTBO
3alIUTHBIX CPE/ICTB, OpPraHU3alus JO3UMETPUUECKOr0 KOHTPOJIS, MEPBl TUTHEHB] U CAHUTApUH.

3amuTa oT anb(a-u3J1ydeHus: OCyIIECTBISAETCS MyTEM:

- YBEJIMUYECHMsI pacCTOSHUS A0 uctoyHuka MU, T.x. anbda-gacTuIpl UMEIOT HEOOIbLION
npo0er;

- UCTOJIb30BaHUS CIELOJCSKIBl U CHEel0OyBH, T.K. MPOHHMKAIOIIAs CIIOCOOHOCTh ayb(a-
YHJaCTHUI[ HEBBICOKA,

- UCKJIIOUEHMs TMOMaJaHus MCTOYHUKOB ayb(a-dyacTHIl C MUIIEH, BOAOH, BO3AyXOM M
Yyepe3 CIM3UCTBIE 000I0YKH, T.€. IPUMEHEHNE TIPOTUBOTA30B, MACOK, OYKOB H T.II.

B kagecTtBe 3amuThl OT 6€Ta-U3JIyueHHs HCIOIb3YIOT:

- OorpakaeHus (3KpaHbl), ¢ Y4ETOM TOr0, YTO JIMCT ATIOMUHHUS TOJIIMHOW HECKOJBKO
MIIIMMETPOB MOJIHOCTBIO MOTJIOMIAET MOTOK OeTa-uacTHIL;

- METOJIbI M CIIOCOOBI, HCKIIIOYAIOIINE MOMagaHne UCTOYHUKOB OeTa-u3IydeHus] BHYTPh
OpraHusma.

3aHII/ITy oT PEHTICHOBCKOI'O HU3TTy4YCHUA u raMmMa-u3aTy4CHUs HGO6XO)II/IMO
OpPraHu30BBIBaTH € YUYETOM TOrO, YTO OTH BUABI U3IYYEHUS OTIUYAIOTCS OOIBIION
npoHuKawIel crnocodHocThio. Haunbonee »>QQexkTuBHbI cienyoomue Meponpuarus (Kak
NPaBUJIO, UCIIONB3YEMbIE B KOMILJIEKCE):

- YBCJIMYCHUEC PACCTOAHUA 10 UICTOYHUKA U3TTYUCHUS;

- COKpaIlleHHE BpeMEHH MpeObIBaHUS B ONACHOI 30HE;

- SKpaHUPOBAHUE UCTOYHHMKA U3JIyUYEHHs MaTepuanaMu ¢ OOJIbIION MIOTHOCTHIO (CBHHELL,
Kene30, 0eToH U JIp.);

- UCTOJIb30BAHUE 3AIUTHBIX COOPYKEHHH (MPOTUBOPAAUAITMOHHBIX YKPBITHIA, TOABAJIOB
Y T.I1.) JIJIS1 HACEJICHHS;

- HCIOJb30BaHHWE WHIUBUAYAJIbHBIX CPEJICTB 3allUThl OPraHOB JIBIXaHMSA, KOXKHBIX
MIOKPOBOB M CITU3UCTHIX 000JI0YEK;
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- TO3UMETPUUYECKUN KOHTPOIIb BHEITHEH CPEMIbI M MMPOTYKTOB MUTAHUSI.

[Ipy WCTMONB30BaHUM PA3IMYHBIX 3alIMUTHBIX HSKPAHOB CIEAYET YUYUTHIBATh, YTO
MOIIIHOCTh JKCITO3UIIMOHHOMN 103bI MOHH3UPYIOMIETO M3IIyUYEHHUS] CHIDKAETCS B COOTBETCTBUU C
BennuuHOM K03 dunuenta ocinadneHus (Koci). Koaddumuent ocnabienus onpenensercs u3
BBIPAKCHHSI:

h
Kocn = 2["] , 2031 4.)
rae h — ToymuHa 3aKTHOTO CIIos, CM;
Orox — TOJIIMHA CITOS, OCTIAOJISAIONIETO paIHaliio B 2 pasa, CM.

Tommuuaa cnost 1onoBUHHOTO ocnabneHust (Anon) A7 HEUTPOHHOTO  HM3IIyYCHHS
OTIpeNIeNIIeTCs 110 CIIPABOYHBIM JTaHHBIM (Tab. 7).

TonumHua €108 NOJOBUHHOIO OCHabiIeHus [uid y-u3ilydyeHus ucrouHukoB MU Ha
MECTHOCTH U IIPH AJEPHOM B3pbIBE HAXOJIUTCS 110 TAadIuIE 7.

Ecnu 3amuTHas nperpajga COCTOUT U3 HECKOJIBKUX CJIOEB, TO MOJCUHUTBHIBAIOT CTEIIEHb
ocnalieHus A KaXJ0ro CJIOsl B OTAEIbHOCTH, a 3aTe€M MEPEMHOXKAIOT MOTy4YE€HHbIE 3HAUEeHUS
K03 PHUIHEHTOB, T.€.:

Kocn.obw = [ | Kocni, 1,24*1,24= 1 (7
i=1

riae Kocn | — koaddunuent ocnabienus i-ro MaTepuaia.
Tabmuna 3 — TommuHa €105 TOJTOBUHHOTO OCTA0ICHUS Pa3IMYHBIX MaTEPUAIOB

dnon, CM

Marepuan 15 HEHTPOHOR JUTSL Y-W3JTYy9CHHS Ha TUTSL Y-U3ITYICHHUS

o p MECTHOCTH SIIEPHOTO B3phIBa
Bona 2.7 13,0 23,0
JlpeBecuHa 9,7 19,0 33,0
[MonuoTHieH 2,7 14,0 24,0
['pyHT 12,0 7,2 13,0
Kupnnusas xinanka 10,0 8,4 14,4
Crekino 11.0 9,3 16,5
beton 12.0 5,6 10,0
Craib 115 18 3,0
CBuHen 12.0 13 2.0
CTeKI0IIIaCTHK 4,0 8,0 12,0

Jlo3a oOiydeHus TpH pa3MEIIEHUH WIM JEHCTBUSX Ha 3arpsi3HEHHOW MECTHOCTH
omnpenensieTcs mo popmye:

— Pep -togn (8)
Kocnobw '
H+D
Pep = T’ ©)

rae Pcp — cpeanuii ypoBeHb paguaniy (MOIIHOCTD TO3bI U3ITy4EHUs);

H — makcumanbsHast 5KBUBaJICHTHAS 1032 U3TyUCHHUS;

D — nmornomenHas 103a U3JIy4eHus, M3B/TOJ;

Alop1 — IPOOJKUTEIBHOCTh 00TYUYEHHs, yac.
2. TOPAAOK BBITTOJIHEHU A 3AJAHU L.

2.1. I[TomyynTh BapuaHT 3a/1laHUS O MPENOJaBaTEsl.
3.2. O3HAaKOMHUTKLCST C METOTHUKOM.
3.3. B cooTBercTBMM C KaTeropueil oOIydaeMbIX IHI], TPYNNOW KPUTUYECKHX OPraHoB M
PEKUMOB pabOTHI ONIPENETUTh OCHOBHBIE 1030BbIe mpeaessl (I u I1/]).
3.4. Ilo ¢popmyre (2.) onpeaeauTh MaKCUMAIbHYIO SKBUBAJICHTHYIO 03y M3JIy4EHHS.
3.5. C momompio dhopmyi (1.) u (3.) cienaTs BEIBOA O COOTBETCTBUHU PAIMAIIMOHHON 0OCTAaHOBKH
HOpMaM paJuaMoHHON 0€30MacHOCTH.
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3.6. Paccuntarh KpaTHOCTh OCIIA0JICHUSI HEUTPOHHOTO U3ITyUYEHUS PA3IMYHBIMUA MaTepUaIaMHy 110
dbopmyie (4), y-uznydeHuss ictTouHuKoB W u y-u3nydeHns npoHUKAIONMEH pagualuy sijiepHOTO
B3pPbIBa MHOTOCJIOWHBIM YKPBITHEM/
3.7. PaccunTaTh 103y OOJIy4CHHS IIPH pa3MEIICHUHU WK JICUCTBUAX HA 3arPSI3HEHHON MECTHOCTH
ompeaensercs o Gopmyne (8).
3.8. Caenatb BBIBOJ M CIATh MPEMOIaBaTENIO.
Bormpocs! i1 camonpoBepKu
1. Kak npoBoJT HOpMUPOBAHUE HOHUZUPYIOLIETO U3TyYEHUS?
2. Kakue Buibl HOHU3UPYIOIIETO U3TyUYCHHSI BBl 3HAETE?
3. UTto 03HayaeT rpymnnbl KPUTUYECKUX OPraHoB?
4. Ha3oBHTE METOIBI 3aIIUTHI OT ab(ha-U3TyICHIS] HOHU3UPYIOIMUX H3TyIeHUN
5. HazoBuTe MeTO/bI 3alIUTHI OT TAMMa-U3Ty4eHUsI HOHU3UPYIOIINUX U3ITyUSHHH
6. HazoBuTe METO/ABI 3alIUTHI OT OETTA-U3TYyYSHUSI HOHU3UPYIOIINUX H3TYICHHMA
7. Yto o3HayaeT K03 HUIMEHT OcaabIeHUs pagrauu’?
8. HazoBuTe METO/IbI 3aIIUTHI OT PEHTTEH-U3TYUYEeHUS] HOHU3UPYIOIIUX U3Ty4EeHUM
9. [Ilepeuucnure [OOKYMEHTBHI, pErJIAMEHTUPYIOUINE HOHU3HPYIOIIETO H3IY4YCHHUS Ha
MIPOU3BOJICTBEHHBIX IIOMIAIKAX.
10.  Kakue UCTOYHHKHU HOHU3UPYIOLIETO U3TyYEHHs BbI 3HaeTE?

PACYET KOO PHIIHEHTOB BE30IIACHOCTH TEXHOC®EPHI
Llenv pabomvi: ONpeNeNTh KATETOPUIO TSKECTH TPyJa U COOTBETCTBYIOIINE PEKOMEHIALINH T10
JBTOTaM M JIOTUIATaM COTJIACHO, PACCYMTAHHOW HMHTErPANBbHOW OalbHOW OICHKH TSKECTH |
HanpspkeHHOcTH paboTHuka 1o aaHHeiM COVYT palouero mecra 3ajaHHOW mnpodeccuu 1o
BapHaHTy.

HopmartuBHhas 0aza

1. ®enepanbhbiii 3akoH oT 28.12.2013 N 426-D3 (pea. ot 23.06.2014) «O criennanibHON OIEHKE
ycnoBuit Tpyaa» (nocnenusis peaakius ot 30.12.2020 N 503-D3);
2. ITpuxa3z Muntpyna Poccun ot 24.01.2014 N 331 «O0 yTBepkaeHUU MeToAMKHU MPOBEIECHUS
crenManbHOM OHEeHKH YycioBui Tpyaa, Kiaccudukaropa BpenHbIX U (WIM) OINACHBIX
IIPOU3BOJICTBEHHBIX (AaKTOPOB, (OPMBI OTYETA O MPOBEACHUM CIIELUAIBbHON OLIEHKH YCJIOBUM
TPyAa M UHCTPYKIMH IO €€ 3alojHEeHuIo» (BKItoueH B mnepedeHb HIIA, Ha KoTopble He
pactipoctpansercs TpedboBanue 06 ormene ¢ 1 suBaps 2021 r., ycraHoBineHHbINH DenepaibHbIM
3akoHOM OT 31 mrons 2020 1. N 247-D3);
3. PykoBonctBo P 2.2.2006-05 «PykoBOACTBO 1O THTHEHHYECKOHM OIEHKE (aKTOpOB pabouei
cpeabl U TpynoBoro mnpotecca. Kputepun u kinaccudukaius ycioBuil Tpyna». (yrB. ['maBHbIM
roCy/1apCTBEHHBIM CaHUTapHBIM BpadoM P® 29 utons 2005 r.)

OCHOBHBIE ITOHATHUS

B Hacrosiiee BpeMsi B IepedeHb pealbHO JEHCTBYIOIIMX TEXHOT€HHBIX HEraTMBHBIX
¢dakropoB 3HauuTeneH W HacuuThiBaer Oosiee 100 BumoB. K Hanbomnee pacrnpocTpaHEHHBIM U
o0lajarolUM  JOCTaTOYHO  BBICOKUMH  DHEPreTMYECKUMHM  YPOBHSMH  OTHOCSITCS
NIPOM3BOJICTBEHHBIE (DAKTOPHI, U3 HUX BBIACISIOT OMACHBIE M BPEIHBIC JUTS 3J0POBBS YeJIOBEKa
[3].

Cornacho T'OCT 12.0.002-2014 [4] «TepMuHBl W OHpENENECHUS» OMACHBIM
npou3BoACTBEHHBIM (pakTopom (OIID) Ha3biBaeTCs TakoM MPOM3BOACTBEHHBIN (akTop,
BO3/ICIICTBIE KOTOPOTo Ha pabOTAIOIIEro B ONPEIEICHHBIX YCIOBUAX MPUBOJIUT K TPaBME WU K
BHE3aITHOMY PpE3KOMY YXY/IIEHUIO 3/J0pOBbS, HAlpuUMep, I[OBBIIIEHHOE HAaNpsHKeHUEe B
DIIEKTPUUYECKON IIEMH, TaJarollnie MPeaMEThl, BBICOTA, ABIDKYIIHECS MAIIMHBI U MEXaHU3MBI,
00JIOMKH pa3pyIIAIONINXCS KOHCTPYKIUH U T.1I.

Bpeansim npousBoactBeHHbIM (akTopoM (BII®) HazbiBaeTcs Takoil MPOM3BOICTBEHHBIN
¢dakTop, BO3JEHCTBHE KOTOPOro Ha pabOTaroIlero B ONPENETICHHBIX YCIOBUSX NPHBOIUT K
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3a00JICBAaHUI0 WM CHIDKEHHIO TPYIOCIOCOOHOCTH. K HHMM OTHOCATCS: 3albUICHHOCTh H
3ara30BaHHOCTb BO3/yXa; IMOBBIIIEHHbIE IIyMbl W BHOpalM; DJIEKTPOMAarHUTHBIE OIS,
MOHM3UPYIOLINE U3JIyUYEHUs; HEAOCTATOYHOE OCBEIIEHUE U TIP.

B coorBerctBun I'OCT 12.0.003-2015 [6] «OmnacHbie U BpeAHbIE MPOMU3BOJICTBEHHBIC
daxTopsl. Kiaccuduxanusy» paznuyaroT cieayronme BUIb KilaccupuKanuii:

[To mpoucxoxaeHUIO TOAPA3AEISIOT Ha CIEAYIOIIUE IBE OCHOBHBIE TPYIIIIbI:

— (pakTOPBI MPON3BOACTBEHHON CPEbI;

— (hakTOphI TPYJOBOTO IMpolLiecca.

[To xpuTepHuio BO3MOKHOCTH MPUYMHEHHUS BpEAa OpPraHu3My pabOTarollero 4eioBeKa
BBIJICTISIOT:

— HeOJIaronpusTHBIE POU3BOACTBEHHBIE (PaKTOPBI;

— TPOU3BOJCTBEHHbIC (DAKTOPHI, HE SABIAIOIIMECS HEOMArompHUsITHBIMU, TO €CTb
HEUTpaIbHOTO WK OJAroNpHUsATHOTO EHCTBHUS.

OnacHple M BpeIHble MPOU3BOJACTBEHHBbIE (AKTOPHl IO  XapakTepy CBOEro
IIPOUCXOXKIECHUS IOIPA3ACIISAIOT:

— Ha (akTopsl, NOpoKIacMble (PUINYECKUMH CBOMCTBAMH M XapaKTEPUCTUKAMHU
COCTOSIHUSI MaTepUaAIbHBIX 00OBEKTOB IIPOU3BOJCTBEHHOMN CPEIbL;

— (QakTopbl, MOPOXKIAaEMble XHUMHUYECKUMU U (UIUKO-XUMHUECKUMHU CBOMCTBAMHU
MCIIOJIb3YEMBIX WJIM HaXOASILIUXCS B paboyeil 30He BELIECTB U MaTEPHUAJIOB;

— (aktoppl, TOpOXKJaeMble OHOJOTUYECKMMH CBOMCTBAMU MHKPOOPTaHHU3MOB,
HaXOmAUMXCS B  OWooOBeKkTax ®  (WIM) 3arps3HSIOIIMX — MaTepualibHble  OOBEKTHI
MIPOU3BOJICTBEHHON CPEIBI U TIP.

Takum oOpa3zom, B Tpolecce TPYAOBOM JEATEIBHOCTH Ha 3J0pPOBbE U
paboTOCIIOCOOHOCTh YeNOBEKAa OKAa3bIBAIOT BIMSHHUE caMble pa3HooOpa3Hble (aKTOpHI,
ompenensisi ycinoBus Tpyaa [7].

VYcnoBus Tpyga — 3TO COBOKYIMHOCTH (DakTOpPOB MPOM3BOACTBEHHON Cpelbl U
TPYAOBOI'O IPOLECCa, B KOTOPBIX OCYILECTBIISETCS IEATEIbHOCTh YEJI0BEKa, U OLICHUBAIOT 10 4
KjlaccaM Ha ocHoBaHuu DenepanbHoro 3akoHa ot 28.12.2014 N 426-03 «O cneuunaibHOU
onenke ycinoBuit Tpyaa» (COVYT) [8] (puc.1).

/—\

YenosHATRYAA

TpaemoonacHele

be3onacHele Epeauble 3xnacc
dKnacc

OnTUManbHele flonycTimsle
Lctenenn(3.1) 2 cTenenn(3.2) 3 cTenenn (3.3 4 ctenenn(3.4)
Lrnace 2rnace

Pucynok 1 — Knaccel ycroBuit Tpyza Ha KOHKPETHOM paboyeM MecTe
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UccnenoBanue ycioBwii Tpyna pabOTHHKOB, C HCHOJIb30BAHHEM TEOPETHYECKOTO
aHajgu3a  TMPEJCTaBIseT COO0OM  MHOTOMEPHYIO  CTaTUCTHYECKYI0  00pabOTKy  Bcex
MIPOM3BOJICTBEHHBIX (PAaKTOPOB HA paboYeM MecTe, ONPEACISIONNE HHTETPATBHYIO (CYMMapHYIO)
OLICHKY BPEIHOCTH YCIOBHH Tpyna. VHTErpaJbHBIM TIOKa3arelieM, XapaKTepU3YIOIIUM
HCI/IXO(I)I/BI/IOJIOI‘I/I‘-IGCKI/IC, CaHUTAPHO-TUTUCHUYCCKHUC, 9CTCTHYCCKHUC, COUAJIBHO -
NICHXOJIOTHYECKUE YCIIOBUS TPYAa, a TAKKE PEXHM TPyAa M OT/AbIXa, SIBISETCS IOKA3aTellb
CTCIICHU TSXKCCTU U HAIIPSKCHHOCTH KaK (1)I/ISI/I‘ICCKOFO, TaK 1 YMCTBCHHOI'O Tpy/Ja.

PaGouee MecTo — MeCTO BBITIOJHEHUS TPYIOBBIX (PYHKIHMU pPaOOTHHKA, KOTOPBIHA
HAaXOJUTCS TOJ BO3JCUCTBUEM pA3IUYHBIX (U3MUECKUX, XHUMHUECKHUX, OHOJOTHYECKHX
dakTopoB, a Takke (HAKTOPOB TSHKECTH M HANPSHKEHHOCTH TPYIOBOTO Mpoiiecca. KoMITIIEKCHYTO
OolleHKY (axkTopoB pabouell cpeabl NPOBOASIT HA OCHOBE METOAUKH (DU3HOIOTHYECKON
KIacCU(UKAUU TsDKeCTH pabor. TspkecTh TpyAa — XapaKTepUCTHUKA TPYAOBOTO IpoIiecca,
OoTpaxkalolllasg MPEUMYIIECTBEHHYI0O HAarpy3ky Ha ONOpPHO—[BUTATENbHBIM ammapar u
(GyHKIIMOHATBHBIE CHCTEMBI OpraHm3Ma (CepIeYHO-COCYAWCTYIO, JbIXaTelbHYIO U [p.),
o0OecrieunBaroOIINe >KU3HEICATENIbHOCTh. [SsDKeCTh TpyAa XapakTepusyercs: (usmueckoi
JTUHAMHUYECKOW Harpy3Kou, Maccoi MOJHMMAEMOr0o M IMEPEMENIaeMOro Tpy3a, OOIIUM YHCIOM
CTEPEOTHITHBIX PAOOYHX ABM)KCHUM, BETMUMHON CTATUYECKON HArpy3Ku, GopMoil paboueil mo3sl,
CTEINEHbIO HAKJIOHA KOPITyca, MEPEMEIICHUSIMU B IPOCTPAHCTBE.

W3BecTHO, 4TO OpraHU3M uejIoOBeKa — 3TO €JIWHas IEJIOCTHAas CHUCTEMa, KOTopas
WHTETPAJIbHO Pearupyer Ha BO3JEHCTBUE CaMbIX pa3HOOOPAa3HbIX COYETAHUI TPOU3BOJACTBEHHBIX
(bakToOpoB, BbBI3BIBAS pa3NUYHbIC OTKJIOHEHHUS, B TOM WYHCIE PHUCK MNPOPECCHOHATBHBIX
3a00JI€BaHUH.

[IpodeccrnonanbHplii pUCK — 3TO BEIMYMHA BEPOATHOCTH HAPYIIECHUS 3I0POBbS C
Y4€TOM TSDKECTH TIOCHEACTBUUA B pe3ysibTare HEOJaronpusaTHOrO BIMSHHUS — (DaKTOpoB
MPOU3BOJCTBEHHOW cpelnbl M TpydoBoro mpouecca. OleHka MNpoPecCHOHANBHOTO pPHCKa
MPOBOJIUTCA C YYETOM BEJIIMYMHBI KCIO3UIIMM TIOKA3aTeNIe, COCTOSHHS 370POBbS U YTPAThl
paboTOCIIOCOOHOCTH.

OcHOBBIBasICh Ha TTOKA3aTENIIX UHTETPAIBHBIX PEaKIMi OpraHu3Ma, MOXKHO CYIUTh 00
ypOBHE caMHX YcJoBuii Tpyda. Ha aTom mpuHinumne paspaboTraHa MeauKo-(U3HOIOTHUYECKas
kinaccuukanus, pazpadorannas HUM Tpynma, B cCOOTBETCTBMHM € KOTOpOM Bce pabOTHI IO
TSOKECTH MOTYT OBITh pa3/Ie/IeHbl Ha IIECTh KaTerOpHUii:

1. K mepBoii KaTeropuu TsHKECTH OTHOCSTCS PaOOThI, BBIMOIHSIEMBIE B YCIOBHUSAX,
onmu3kux K gusnonornyeckoMmy komboprty. [Ipu sTom dusznueckne U HEPBHO—IMOIIMOHATILHBIC
Harpy3K MOJIHOCTHIO COOTBETCTBYIOT (DH3MOJIOTHYECKUM BO3MOXKHOCTSIM YEJIOBEKaA.

2. Ko BTOpoli KaTeropu TSIKECTH OTHOCATCS paboOThl, BBHIMOJHSIEMBIE B
OJIarONMpPUATHBIX YCIOBUSX TPyAd, HE TNPEBBIAOIIMX MPEACIHHO JOMYyCTHUMbIC 3HAYCHUS
MIPOU3BOJICTBEHHBIX (PAKTOPOB.

3. K Tperpeil KaTeropum TSKECTH OTHOCATCS pPaOOTHI, BBIMOJIHSIEMBIC B
HEONMAronmpusATHBIX yCIOBHUSAX Tpyaa. OHM MOTYT OBITh YCTpaHEHBI MpPU YIYUYIICHHH pPEKUMa
TPpy/Zla ¥ OT/IbIXA B JIAHHBIX YCIOBUSX.

4. PabGoThl dYeTBEpTOM KATETOPUU TSHKECTH XapaKTEPU3YIOTCS HEKOTOPBIMU
MPEANATOJOTUYECKUMH  SIBJICHUSIMA W CYIIECTBEHHBIM CHIDKEHHEM pabO0TOCTIOCOOHOCTH,
VXYAIIEHUEM TOYHOCTH U OBICTPOTHI, MPHUBBIYHBIX pPAOOUMX JBIDKEHUH, YBETHYCHHUEM
KOJIMYECTBA U TSHKECTH MPOU3BOJICTBEHHBIX TPABM.

5. K maroit kareropum OTHOCATCS pabOThI, BBIOJHSIEMBIE B HEOIArOMPUATHBIX
(3KCTpeManbHBIX) YCIOBUAX TpyJda, MPUBOMAIIMX B KOHIEC pPabOdYero AHS WM HEAEIH K
MaTOJIOTMYECKOMY COCTOSIHUIO OpraHu3ma.

6. [Tpu BEIMOTHEHUH PAbOT MIECTON KAaTErOPUHU TSHKECTH IMATOJIOTHYSCKUE U3MEHEHUS
OTMEUAIOTCSI BCKOPE MOCIIe Hadaaa paboThl, HOCST OCTPBIM U CTOWKHM XapakTep.
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Jlnist onpenesieHus: KaTeropuy TSHKECTH paboT KakAbli u3 (akTopoB paboueit cpesl,

peanbHO JEHCTBYIONIMH Ha YejoBeka (Tabi. 1), OIEHWBAIOT MO MIECTUOAUIBHOW INKajle H
OTIPENIeNIAIOT HHTETPATBbHYIO OAITIBHYIO OLIEHKY TSKECTH TPpy/a.
Tabmuma — 1 Kareropum TtspkectT paboOT B COOTBETCTBHHM HMHTETPAIBHOW OallIbHOM
OLICHKHU TSDKECTH TPYy/a

WHTerpaaLHas Kareropus Bo3MoKHBIC JILIOTHL U AOIJIAThI
p p Jormara, | JlomoJMHUTEIBHBIN Coxkparr.
OIICHKA, OAJLJTBI TSHKECTH o o
0 OTMYCK, THH pabouuii 1eHb, 9
Ho 1,8 1 - - -
1,8...3,3 2 - : )
34..4,5 3 4-8 Mo 6 -
4,6...5,3 4 8-16 6-12 -
54...59 5 16-20 12-18 1,5-2

HpI/I IMPpOBCACHUN CHelalbHOM OLIGHKHU YCJ'IOBI/Iﬁ Tpyda Ha pa6oqu MCCTC

IIPUMEHSIETCS METOJINKA, YTBEpKIeHHas mpukazoM Muntpyna PO [9].

MeTtoauka pacycTa

OmnpeneneHre KaTeropuu TsDKECTH PAaOOT MPOBOAST B HECKOJIBKO JTaroB. BHauwaie
KX/l 13 pakTopoB pabodeii cpeas! Xi, pealibHO IEHCTBYIOMNK HA paOOTHHUKA, OIICHUBAIOT IO
TakuM oOpa3oM, (aKTUYECKUE 3HAUCHUS KaXJIOTo
MIPOU3BOJICTBEHHOT0 (DakTOpa TOCJIE MPOBEACHHON CIECIHAILHOW OICHKH YCJIOBHHA Tpyaa
MePEBOATCS B Oe3pa3MepHbIE BETUYHHBI (B OaJIbI).

mecTHOAIbHON  miKayie  (TalJr.

2.,

Tabmuua 2 — Kpurepun aiist 6anpHOM o1ieHKH (pakTopoB paboueit cpebl

®dakTop
paboueit

Ouenka, 0ajIbI

3

4

Temneparypa
BO3J1yXa Ha
pabouem
mecre, °C:
TEIUIbINA
epuosa

18-20

21-22

23-28

29-32

33-35

>35

XOJIOIHBINA
(S04 (O

20-22

17-19

15-16

7-14

Huxe +7

TokcruuHoe
BEIIECTRO,
KpPaTHOCTh
MPEBBILLICHUS
IT1K, pa3

1,0-2,5

2,6-4,0

4,0-6,0

>6

[TpombiieHH
ast MbUIb,
KpaTHOCTh
MPEBBILLICHUS
ITJIK, pas.

6-10

11-30

> 30

Bubparnus,
MIPEBBIILICHNE
I[Aay, nb

Hwxe ITTY

Ha yposHe
nay

1-3

4-6

7-9

>9
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®dakTop
paboueit

Ouenka, 0ajIbl

1 2 3 4 5 6
[TpoMbiuieHH > 10
bl HIyM, PaBHO c
IPEBHILIEHHE <1 nay 1-5 6-10 > 10 BUOpalKe
I11Y, nb 51
VYabpTpa3Byk,
T <1 I;?Z‘;O 1-5 6-10 11-20 > 20
I11Y, nb
HNHuTeHCHBHOCT
b  TEIUIOBOI'O
M3ITydCHN, <0,14 0,141-1 1,001-1,5 1,501-2 2,001-2,5 >2.5
kBt/M?
OcBelleHHOCT
b pabouero
MecTa, JIK:
MuH. 00BEKT
pa3IUYCHUS, >1 1,0-0,3 <0,3 >0,5 <05 -
MM
Pazpsn 5-9 3-4 1-2 4-9 1-3 -
duzuyeckas
IUHAMHAYECKast
Harpyska, Jx:
O6mas x10° 4,2 4,3-8,3 8,4-12 13-17 18-20 > 20
Pernonannnas
x10° 2,1 2,2-4,2 4,3-6,2 6,3-8,3 8,4-10 >10
dusnygeckas
CTaTH4YeCKast
Harpyska, H -
c:
Ha ogn K
ST <18 18-36 37-70 71-97 > 97 :
Ha nBe pykn <43 43-86 87-144 145-220 > 220
x10* }
Ha MBIIIIIBI
Kopryca <104 <61 61-123 124-210 211-300 > 300 -
PM PM PM
PM cTalyoHa PM crampona | CTallMOHA
PM HOE HOE
CTAIHOHAPHO CTaloHap pHOC, CTallMOHa pHOE, p )
Pabouee mecto o. 1034 HOE, m03a nosa pHOE, mnosa nosa
(PM), mo3a u ’ cBoOOIHAA, HeCBO0O mo3a BBIHYKJle | BBIHYXKIE
cBOOOIHA,
fepeMeleHue Macea macca Hasd, 10 BBIHYXKJIE HHasl, HHasd,
B HeDeMeLLAeM nepeMerae 25% HHasi, — 10 | HeyHoOHa | HAKIIOHbI
MIPOCTPAHCTBE org - I;Ia o | MOrorpysa BPCMCHH — 50% sI — CBBIIIIE noxg .
5p 1}<Ir A CBBIIIE B paboueit 50% yriom 60
5 kr HAKIIOHHO |  cMeHEI paboueii 0 300
M CMEHBI pas 3a
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®dakTop
paboueit

Ouenka, 0ajIbl

1

3

4

CMEHHOCTE

Yr1peHnss
CMeHa

JIBe cMeHBI

Tpu
CMEHBI

Heperyns
PH. CMEHBI

[Iponoikuten
BHOCTh
HEMPEPhIBHOU
paboThI B
TEUYEeHUE

<8

<12

>12

JmiTenbHOCTh
COCpeI0OTOUEeH
HOI'0
HaOJII0IeHu,
% OT
MIPOJIOJDKUTEITH
HOCTH

<25

25-50

51-75

76-90

>90

Yucio
BaYKHBIX
00BEKTOB

<5

5-10

11-25

>25

Temn (uucio
IBVKEHUU B
yac):

Menkux
(xucTH)

< 360

361-720

721-1080

1081-3000

> 3000

Kpymabix
(pyxu)

<250

251-500

501-750

751-1600

> 1600

Yucno
CUTHAJIOB B
Jac

<75

76-175

176-300

> 300

MoHoTOHHOCT
b:

Yucao
IIPUEMOB B
onepauuu

> 10

6-10

2-1

2-1

JlmaTenbHOCTh
ITOBTOPSFOLIUX
cst

onepauuid, ¢

> 100

31-100

20-30

10-19

Pexxum Tpyna
U OTJbIXa

O00CHOBaHH

BIN, C

BKIIFOUCHUEM

MY3BbIKHU U

TMMHAaCTHUKH

O06ocHoBaH
HBIN
0e3
BKJIFOUEHUS
MY3BIKH H
THMMHACTHK
31

OtcyTcTB
ue
000CHOBA
H. pexumMa
Tpyna u
OTIbIXa
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®akrop Onenka, 6asasl
pa60qe171 1 2 3 4 5 6
Hepsno- IIpocTeie [Ipocteie | Cnoxusie | Crnoxubie | OTBETCTB | -
IMOLIMOHAJIbHA | NEUCTBUS IO | JEUCTBUS NEUCTBUS | HEUCTBUA €H. 3a
s Harpy3Ka WHJIMBHTyaIl no o no 0e3o01macHo
bHOMY IUIaHY | 3aJJaHHOMY | 3aJJaHHOM | 3aJaHHOM CTh
IJIaHy y IUIaHY C | Y IUIaHY JIIOJICH.
BO3MOXHO npu JInunblii
CTh neuIuTe | PUCK IpU
KOppeKLH | BpeMeHu | nedunute
u BpPEMEHU.

3arem NpOBOJAT YTOUHEHHE Oauia Xj M0 KaKAOMY U3 JEHCTBYIOMUX (PaKTOPOB C yUETOB
(aKTHYEeCKOro BpEMEHHU €ro BO3JCHCTBUS Ha 4yenoBeka (f, — MPOMOIDKUTENBHOCTH JIEHCTBUS
KaKoro-To (pakTopa B MHHYTax).

WurerpanbHas OanibHas OIEHKA TSHKECTH M HANPSHKEHHOCTH TPYZAA PACCUUTHIBACTCS IO

dbopmyre:

U, =X 1)

e 6(N 1)Z L

/1€ Xmax — HAUBBICIIAS U3 TTOJTYYEHHBIX YaCTHBIX OAJUTBHBIX OICHOK;
N — oO1mree unciio GakTopos;
X i - OIIEHKA yIeIbHON TshKeCcTH (hakTopa pabodeii cpeibl;
N — YHUCJIO YYUTHIBAEMBIX (haKTOPOB O€3 yueTa 0JHOTO PakTopa Xmax .

Jannast popmyIa cripaBejInBa, €ClIM KaKAbIi U3 yYUTBIBAEMBIX (DAKTOPOB JIEHCTBYET B
Te4eHue Bcero paboyero mus, T.e. 8§ 4 (480 mun). Ecnu xakoit-nu6o u3 ¢GpakTopoB IeHCTBYET
MeHee 8 4, TO ero (pakTU4YeCcKas OlleHKa:

th)i = Xi 'tydl (2)
t
t, =——2 (3)
480
rie tyoi — yAeIbHBINM BeC BpeMEHH JeHCTBUS I-T0 (akTopa B 00l MPOAOIKUTEILHOCTH

pabouero qHS; t, - IPOAOIKUTEIHLHOCTD AeUCTBUA (DaKTOpa, MUH.
Jliig ynoOcTBa BHIIOJTHEHUS 3aJjaHKsI BCE JaHHBIE CIIEyeT 3aHeCTH B Tal. 3.
Tabnuia 3 — Pacyer nnTerpanbHoi 6aIBHON OLIGHKH TSHKECTH TPYJA.

Ne daxkrop 3nauenue | bamnbnas | [Ipogomxur | VY aenbHBIM Onenka
n/ | paboueit II0Ka3are OLICHKa €JIbHOCTh BEC BPEMEHHU YAEIBHOU
I Cpelnpl 1 st dakTopa, Xi | nmeucTBus NENCTBUSA TSIKECTH
ycnoBus | (ucxoaHsl | (oM. Tabm. | daktopatp, | ¢dakropa tysi ¢baxTopa
Tpyna e 2.) MUH (cm. paboueit
(McXonHbBIE | JaHHBIE) (ucxonusle | dopmyna. 3) cpenbl X
JTAaHHBIE) JTaHHBIE) (cm. popmyma.
2)
1 2 3 4 5 6 7

[Topsi10K BBIOTHEHUS 33 JaHUS
1. [TomyunTs BapuaHt 3ananus y npenogasatens (Ilpunoxenue 1).
2. 3y4nTh OCHOBHBIE MOJOXKEHUS U METOAUKY pacueTa.
3. 3anonHuTH TabMUIy 3: 3aHECTH MUCXO/HbIE JaHHbIE KaXA0ro (pakTopa, ONnpeaeauTh BEIUUUHY
Kaxaoro Qgaxropa Xj B Oayax, pacCuuTaTh yJelbHbII Bec BpeMEHU AeHcTBUS (akTopa ty MO
dbopmyne 3 1 OLIEHKY yneabHOU TskecTH (hakTopa paboueit cpenbl Xgino dpopmyie 2.
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4. OnpenenuTb UHTETPATIBHYIO OATbHYIO OLEHKY TSKECTH Tpyaa 1o popmye 1.

5. 3Has MHTErpajibHyl0 OallbHYIO OLIEHKY, ONPEIEIUTh KaTeropHio TSXKECTH Tpyla U JaTh ee
OIIpENIENICHUE, a TaKXKe COOTBETCTBYIOIIME PEKOMEHIALMM 110 JIbroTaMm M gomnaraM. Caenartsb
BBIBOJI 110 padoTe.

Bonpocs! 1u1s camonpoBepku

1. HazoBure Buapl u (OpMBI TPYIOBOW ACSATENBHOCTH, TIO KaKHM IpH3HAKAM
OCYILECTBIISICTCS UX KJIaCCH (UKL
2. JlaiiTe ompeneneHue THKECTH M HANpsHKEHHOCTH TpyAa Ha pabodeM MecTe, Kak

OCYIICCTBIIACTCA KJ'IaCCI/Iq)I/IKaHI/Iﬂ KaTCropuu TsIXKCCTH pa60T COIJIaCHO HeﬁCTBYIOIHeFO
3aKOHOJAaTCJILCTBA.

3. YTto Takoe MpOU3BOJACTBEHHAs CAHUTAPUS U TUTUEHA Tpyna?

4. HazoBuTe iyt co3nanus 0J1aronpusTHBIX YCIOBUN Tpyaa.

5. Kak kmaccudumupyror yciaoBust Tpyaa Ha kiaacchl 1o ®3-426 «O cnenoneHku yCiaoBHi
Tpyna»?

6. Kakue npounsBoacTBeHHbIe (haKTOPhI BB 3HaeTe U Kak oHU kiaccuduupyrores mo 'OCT
12.0.003-2015?

7. UYro Takoe paboTOCIOCOOHOCTh, HA30BUTE MYTH €€ MOBBILICHHUS.

8. Jlaiite ompeneneHue SpProHOMHUKE, Kak cucTteMbl «YenoBek-MaiimHay, MEepednucInTe
BU/JIbl COBMECTUMOCTH B 3TOW CUCTEME.

9. JlaiiTe omucaHue METOAMKH, KOTOpas IPUMEHSETCA IPU INPOBEACHUHU CHEHHAIBHOU

OILICHKH YCJIIOBUH Tpy/a Ha paboueM MecTe, yTBepKIAeHHas npukazoM Muntpyzaa PO.

PACYET IIAPAMETPOB MUKPOK/TUMATA
H BBIEOP OIITHMAJIbHbBIX KJIIHMATHYECKHX YC/IOBHH
Llenv pabomwl: paccUWTaTh TIOKA3aTeIM MHUKpPOKIMMara B pabodell 30HE, CPaBHUTH C
HOPMATHUBHBIMU 3HAUYEHUSIMH U €CIIM MUKPOKJIMMAT B pabodell 30He HE COOTBETCTBYET HOpPMeE
ONpEeAeNUTh METOAbl 3alIUThl OT HEOIAronpuUsTHOTO BO3JAEHUCTBUS MHKPOKIMMATHYECKHX
YCIIOBUH.
HopmaruBHnas 6a3a
1. CanlluH 1.2.3685-21 «I'uruenndeckue HOPMATUBBI M TpeOOBaHUSA K OOECHEUEHUIO
0e30macHOCTH U (1K) O€3BPEIHOCTH JIJIsl YesIOBeKa (JaKTOPOB CPEIbl OOUTAHUSY;
2. TOCT 12.1.005-88 «CCBT. OOmue caHUTapHO-TMTHEHHYECKHE TpPeOOBaHUS K BO3IYXY
paboueii 30HbBIY;
3. CIT12.2.3670-20 «CaHUTapHO-3IINIEMUOJIOTHUECKIE TPEOOBAHUS K YCIOBUAM TPYIay.
OCHOBHBIE ITIOHATHUA

ITokazaTenn MHMKpOKIMMaTa JOJDKHBI oOecledrBaTh COXpaHEHUE TEIIOBOro OanaHca
YeJIoBEKa C OKpYKarolllel cpefiol U MoAepKaHUe ONTUMAIbHOIO MU JOITYCTUMOI'O TEIJIOBOIO
COCTOSIHUSI OpPraHM3Ma, KOTOpble ycTaHaBiauBaroTcsd (CaHUTapHO-2IUAEMUOIOIMYECKUMU
npaswiaMu U HopMmatuBamu CanlluH 1.2.3685-21 «'urnennveckre HOpMaTUBBI U TPEOOBaHUS
K obecrieueHuto Oe3omacHOCTH W (WiM) OE3BPEAHOCTH JJsl 4YeJoBeKa (aKTOPOB Cpelibl
oOutanus». Tpedoanus B CanlluH k nmokaszarensim MUKpoKJIMMaTa pabouuX MECT YCTaHOBJICHbI
C yderoM oOmmux sHeprorpar (tabiuna 1) paboTaromux MNPOJOHKUTEIEHOCTH BBITOJTHEHUS
paboTHI, IEPUOIOB TOA.

Tabnuua 1- Kareropuu no ¢pusndeckoit TsxxecTu paboThl

Jlezxue ¢huzuyecxue pabomol

la npu KOTOpOﬁ OHEPTro3aTpaTbl COCTABIIAIOT 120 KKaJ'I/‘l, OTHOCATCA pa6OTI)I, IMPOBOAUMBIC CUOA U
COITIPOBOXKJAAOIMECA HE3HAUYUTCIIbHBIM (1)I/ISI/IY-IGCKI/IM YCUIINEM

16 | mpu KOTOpO¥ 3Hepro3aTpaThl COCTABIAIOT 150KKaN/d4. OTHOCATCSA PAabOTHI, MPOBOIUMBIC CHIS,
CTOSI WJIH CBSI3aHHBIE C XOAB0OU U COMPOBOXKIAIOIINECS HEKOTOPHIM (PU3NIECKUM YCHITHEM.

Cpedueti TsKECTH
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lla | mpu koTOpo¥ »Heprosarpatbl cocTaBisoT 10 200KKam/4, OTHOCATCS padOThI, CBS3aHHEIC C
TTOCTOSTHHON X0JIb0OH, TIepeMeeHHEM MEJIKUX TIPEIMETOB (10 1 KT) B MTOJIOKEHUH CTOS WA CHIS
Y TpeOYIONIUE ONPEICICHHBIX (PHU3NUICCKUX YCUIIUH.

116 | mpu KOTOpO# 3Hepro3aTpaThl COCTABISAIOT a0 250KKan/d4. OTHOCSTCS pPabOTHI, CBSI3aHHBIC C
X000, TTepeMeIIeHHeM U TIEPEHECEHNEM TshKecTel mMaccoi 10 10 KT M cOmpoBOXKIAFOIITHECS
YMEPEHHBIM (DU3UYECKUM YCUITHEM.

Tsorcenvie puzuueckue pabomol

Il | xapakTepusyroTcst pacxofoM sHeprum 6onee 6omnee 250 xkan/u. OTHOCATCS PabOTHI, CBA3aHHEIE C
MOCTOSIHHBIMH TIEPEBIDKCHUSIMH, TIEPEMEIICHHEM M IIepeHOCOM TsbKecTed cBeime 10 kr u
TpeOyromme 60IpINX (PU3MIECKUX YCHITHH.

N3meputh KOMBOPTHOCTH (TEIJIOBOE OIIYIIICHUE) YEIOBEKAa KAKUMHU-ITHO0 (PU3HMUESCKIMHU
BEJIMYMHAMHU HEBO3MOXKHO, ITO3TOMY HEOOXOAMMa BEIMYMHA, KOTOPAasl Oonpeaensiia Obl TEIIOBOE
OII[YIIEHUE 4YeJIOBEKa M B TO K€ BpeMs SBJISUIaCh (PYHKIMEH BEIUYUH, XapaKTEPHU3YIOIIUX
cocrosinue cpeabl (1, @, v) — creneHb kKoM(popTa, KOTOPYIO MOXKHO OILEHHTH MO COOTHOIICHUIO
J1.Ban-3eitneiina:

K=7,83-0,1-T4-0,0968-Tc:-2,8-10"*-Py-0,0367-Vv-(37,8-T:) (1),

rne K- crenens komdopra wim moka3aTelib CaMOYyBCTBHS, Tz — TeMreparypa Bo3ayXa B
uexe, °C T —cpemHss Temmeparypa HarpeThbiX IOBEPXHOCTEH, OMpeAessiomas JTyYUCThINA
terioodmen, °C, onpeaensiercs kKak Ter = Ty — 1 °C; Py — mapimasibHOE 1aBlieHUE BOJSHBIX ITApOB,
[1a; v - cKOPOCTh IBUKEHUS BO3AYXA.

MaplyuaTbHOE JaBIICHUE BOASHBIX TIAPOB PACCUMTHIBAIOT IO (popmyiie:

Pu = ® ‘Puac, T/Ie © - OTHOCHTENBHAS BIAKHOCTD BO3/1yXa, %0; Puac - 1aBIICHHE HACBIIICHHBIX MAPOB,
klla, mpu TB — Temneparypa Bo3ayxa B 1exe, °C, 1o CpaBOYHbIM JaHHBIM TabmIuIa 2.

Tabnuua 2 —JlaBneHue HACHIIIEHHBIX BOASIHBIX APOB IIPU Pa3HbIX TEMIEpaTypax

Ts, °C, Puac, kI1a Ts, °C, Pyac, kI 1a
15 1,7 23 2,81
16 18 24 2,99
17 1,94 25 3,17
18 2,06 26 3,35
19 2,19 27 3,53
20 2,34 28 3,71
21 2,48 29 3,89
22 2,64 30 4,07

[Tokazarens KoMdopTa UMEET CiIeayonye 3HaueHUs: 1-0ueHb )KapKo;2-CIUIIKOM TEeTIo;
3-npUATHOE Ter0; 4-KOM(POPTHO; S-MPOXJIATHO; 6-X0JI0IHO; 7-0U4€Hb XOJIOIHO.

MUKpOKJIIMAT MOMEIIEHUA — O3TO KIMMAT BHYTPEHHEM Cpexbl 3THX IOMELIEHUH,
KOTOpBIH  OmpejieNiseTcs coueTaHMeM cledylomux Tnapamerpos: Temmeparypsl t (°C),
OTHOCUTENIbHON BiaxHocTH ¢ (%), CKOpPOCTH IBMXKEHMsI Bo3ayxa L (M/c), TeMiepaTypbl
OKpYXXaIOIIUX IOBEpPXHOCTEH (MHTEHCUBHOCTH TEIJIOBOTO M3JIYy4eHMs])) U OapoMeTpuuecKkoe
JaBiieHHe. BiaXXHOCTh BO3/ayXa ompeaessiercs Mpu MOMOIIM Mpubopa MCUXpOMeTpa, MPUHIIMIT
€ro paboThl, OCHOBAH Ha Pa3HOCTH IOKA3aHUHN CYXOT'0 M BJIQXKHOTO TEPMOMETPOB B 3aBUCUMOCTH
OT BJIQXHOCTH OKpPY)KAIOILEro BO31yXa. ACHHPALMOHHBIM IICUXPOMETP COCTOMT M3 ABYX
OJIMHAKOBBIX PTYTHBIX TepMoMeTpoB 1 (puc. 1), pe3epByapbl KOTOPBIX MOMEIIEHb B TPYOKHU
3alUThl 2. DTU TPYOKU COEAMHEHBI C BO3YXONPOBOJIHBIMU TpyOKamu 3, Ha BEpXHEM KOHIIE
KOTOPBIX YKPEIUIEH acUPallMOHHBINA OJIOK C KPBUIbYATKOMN 5, 3aBOJUMBIN KITHOUOM 4.
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CKOpPOCTbL ABWXEeHWUA

Bo3ayxa, m/c

45_

40—

30

257

20

C (cyxoro TepmomeTpa)

tO

45

20

C (BnaxHoro TepmomeTpa)

tO

10

-0

Pucynok — 1. AcniupaiinoHHBINH ICHXPOMETP

Pucynox — 2. Homorpamma omnpeneneHust napamMetpoB Mukpoximmata (3T, 99T)
OTHocHTeNbHAs BIIAXKHOCTH BO3/yXa OIpeeNseTcs 1o cieayrolei popmye:
¢ = (W /Fex) *100
I7I€ (@ — OTHOCHUTENbHas BIAXKHOCTh , %; Feyx — 3HaueHMe MaKCUMallbHOW BIAXXKHOCTH HpPHU
TemiepaType cyxoro tepmomerpa Teyx (Oepércst u3 Tabin 3).
Tabnuna 3 — MakcuManbHas BIQKHOCTh B 3aBUCHMOCTH OT TEMIEpaTyphl BO3IyXa, I/M°

(),

eneie JlecsTeie tonu rpaxgycos
Ipagychl 0 1 2 3 4 5 6 7 8 9
8 804 | 810 | 3,16 | 821 | 827 | 832 | 838 | 8,44 | 8,49 8,55
9 861 | 867 | 873 | 879 | 884 | 890 | 896 | 9,02 | 9,09 9,15
10 921 | 927 | 933 | 940 | 946 | 952 | 958 | 9,65 | 9,71 9,78
11 984 | 991 | 998 | 10,04 | 10,11 | 10,18 | 10,24 | 10,31 | 10,38 | 10,45
12 10,52 | 10,59 | 10,65 | 10,73 | 10,80 | 10,87 | 10,94 | 11,01 | 11,08 | 11,16
13 11,23 | 11,30 | 11,38 | 11,45 | 11,53 | 11,60 | 11,68 | 11,76 | 11,83 | 11,91
14 11,99 | 12,06 | 12,14 | 12,22 | 12,30 | 12,38 | 12,46 | 12,54 | 12,62 | 12,71
15 12,70 | 12,87 | 12,95 | 13,04 | 13,12 | 13,20 | 13,29 | 13,38 | 13,46 | 13,55
16 13,65 | 13,72 | 13,81 | 13,90 | 13,99 | 14,08 | 14,17 | 14,26 | 14,35 | 14,44
17 14,53 | 14,62 | 14,72 | 14,81 | 14,90 | 15,00 | 15,09 | 15,19 | 15,28 | 15,38
18 15,48 | 15,58 | 15,67 | 15,77 | 15,87 | 15,97 | 16,07 | 16,17 | 16,27 | 16,37
19 16,48 | 16,58 | 16,67 | 16,79 | 16,89 | 17,00 | 16,10 | 17,21 | 17,32 | 17,43
20 17,54 | 17,64 | 17,75 | 17,86 | 17,97 | 18,00 | 18,20 | 18,31 | 18,42 | 18,54
21 18,65 | 18,76 | 18,88 | 19,00 | 19,11 | 19,23 | 19,35 | 19,47 | 19,59 | 19,71
22 19,85 | 19,95 | 20,07 | 20,19 | 20,32 | 20,44 | 20,56 | 20,69 | 20,82 | 20,94
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23 21,07 | 21,20 | 21,32 | 21,45 | 21,58 | 21,71 | 21,84 | 21,93 | 22,11 | 22,24
24 22,38 | 22,51 | 22,65 | 22,78 | 22,92 | 23,06 | 23,29 | 23,34 | 23,48 | 23,62
25 23,76 | 23,90 | 24,04 | 24,18 | 24,33 | 24,47 | 24,62 | 24,76 | 24,91 | 25,06
26 25,21 | 25,36 | 25,51 | 25,66 | 25,81 | 25,96 | 26,12 | 26,27 | 26,43 | 26,58
27 26,74 | 26,90 | 27,07 | 27,21 | 27,37 | 27,54 | 27,70 | 27,86 | 28,02 | 28,18
28 28,35 | 28,51 | 28,68 | 28,85 | 29,02 | 29,18 | 29,35 | 29,52 | 29,70 | 29,87
29 30,04 | 30,22 | 30,39 | 30,57 | 30,74 | 30,92 | 31,10 | 31,28 | 31,46 | 31,64
30 31,82 | 32,01 | 32,19 | 32,38 | 32,56 | 32,75 | 32,93 | 33,12 | 33,31 | 33,50
31 33,70 | 33,89 | 34,08 | 34,28 | 34,47 | 34,67 | 34,86 | 35,06 | 35,26 | 33,46
32 35,66 | 35,86 | 36,07 | 36,27 | 36,48 | 36,68 | 36,89 | 37,10 | 37,31 | 37,52
33 37,73 | 37,94 | 38,16 | 38,37 | 38,58 | 38,80 | 39,02 | 39,24 | 39,46 | 39,668
34 39,90 | 40,12 | 40,34 | 40,57 | 40,80 | 41,02 | 41,25 | 41,48 | 41,71 | 41,94

Benuunna aOCOMIOTHOM BIAXKHOCTH OIpeiessieTcs 1Mo GopmyIe:
W = Fu - 05 (Tex - Ten) *P/755)
(3), rae Fen - MakcuMmanbHasi BIQXHOCTh IPU TEMIIEPATYPE BIAXKHOTO
tepMomeTpa Tex (Tabsuua 3); Teyx ; Ten — TEMIIEpATYpPBI, NOKAa3aHHBIE COOTBETCTBEHHO CYXUM U
BIaKHEIM TepMoMeTpamu, °C; P — 6apoMeTpidecKkoe JaBIeHHe, MM PT. CT.

JUisi OUEHKH CYOBEKTHBHBIX OIIYIIEHUH YeJIOBEKa BBEJIEHBbl YCIOBHBIE €IUHUIIBI
U3MEpPEHUs B BHJIE TaK Ha3bIBAEMBIX Temreparyp: d¢dexkTuBHoM u 3¢ PeKTHBHO-IKBUBAICHTHOM
(onpenemnstoTcs 10 HOMOIpaMMe PUCYHOK 2).

IMon »ddekruBnoit Temmeparypoir (OT) moHMMAaOT TeMIepaTypy HACHIILIEHHOTO
HEMOABMKHOTO BO3/1yXa, 00JIaJJaloIero TakoM ke OXJIaxJIarollel criocoOHOCThIO, KaK BO3JYX C
3aJaHHBIMH 3HAUEHHUSMH TEMIIEpaTypsl W BIaxHocTH. Jpyrmmu cioBamu, 3QQexTuBHas
TeMmIreparypa — TeMIleparypa, OILIlyllaeMas 4YeJIOBEKOM IpH ONpeAeraEHHON OTHOCHTENIbHOM
BJIQXKHOCTH U OTCYTCTBHUU JIBUJKEHUS BO3yXa B [IOMEILIECHUU.

OddexkTuBHO-7KBUBaNeHTHOW — TemmeparypHoi (OOT) Has3biBaeTcsa  Temmeparypa,
OlyI[aeMasi YeJIOBEKOM IPU OTHOCUTEIBbHOW BIQXKHOCTH U JIBUKEHUH BO3TyXa.

B coorBerctBun ¢ CanlluH 2.2.4.3359-16 ycraHaBnuBarOTCi ONTUMAJIbHBIE U
JOTYCTUMbIE MUKPOKJIMMATUYECKUE YCIOBHS B 3aBHCHUMOCTH OT KaT€TOPUU BBIMOJIHSIEMON
paboThl ¥ BpeMEHH Iojia, a TAK)K€ HMHTEHCUBHOCTH TEIUIOBOTO U3TY4YEHHUS.

OnTuManbHble MUKPOKJIMMATHYECKHUE YCIOBUS — COUETaHUE MTapaMeTPOB MUKPOKIJIMMATA,
KOTOpbIE MpH JJIUTETBHOM M CHUCTEMaTHMYECKOM BO3JAEHCTBMM Ha 4YelloBeKa 00ecreuyuBaroT
COXpaHEHHE HOPMAIbHOIO (YHKIIMOHAJIBHOTO U TEIJIOBOTO COCTOSHUS oOpraHusma 0e3
HanpsDKeHUs: peakuuit repmoperyssinud. OHu o0ecreunBaroT OIYyLIEHHE TEIIOBOro KoMdopTa
U CcOo3JaloT HamOosee OJarompusTHbIE YCIOBHA Ui BBICOKOW pPabOTOCIIOCOOHOCTH.
OnTuMmanbHbIe MOKa3aTeNu PacpoOCTPAHSIOTCS Ha BCIO pabovyIo 30HY.

JlonycTrMble MUKPOKJINMATUYECKUE YCIOBUS — COYETaHNE NTapaMeTPOB MUKPOKJIMMATA,
KOTOpBIE NpHU UIUTEIBHOM M CHCTEMaTH4YECKOM BO3JECHWCTBUM HA YEJIOBEKa MOTYT BBI3BAaTh
npuxofsmee M ObICTPO HOpMalu3yolleecs H3MEHeHHE (YHKIMOHAIBHOTO M TEIJIOBOTrO
COCTOSHUS W HalpsDKEHHWE peakluud TepMOpPEryJslud, HEe BBIXOJAIIME 3a Ipenesbl
(U3UOTIOTHUECKUX MTPUCIIOCOOUTENBHBIX BO3MOXKHOCTEN. IIpu 37TOM He BO3HUKAET MOBPEXKACHUI
WIM HapyUIeHUH COCTOSHUSI 3J0pPOBbS, HO MOTYT HAOMIOJAThCS OLIYLIEHUS TEIIOBOTO
nuckoMpopTa, yXyaIIeHue CaMOYyBCTBUS U TOHMKEHHE PabOTOCIIOCOOHOCTH.

JlonycTumble TOKa3aTead yCTAHABIMBAIOT pPa3JeNbHO  JUIS MOCTOSIHHBIX U
HEMOCTOSHHBIX pabounx MecT.

[Ton BpemMeHeM rojaa MOJpa3yMEBalOT JBa MEpHUOAA: XOJOTHBIA (CpelHeCcyTOYHas
TeMmmepaTypa Bo3ayxa MeHee +10°C) u Témmblif (cooTBeTCTBYIOMIEe 3HaYeHue Gonee +10°C).
Tabnuna 4— OnTuMasnbHbIE U T0IMYyCTUMBbIE BETUYMHBI IIOKAa3aTeIM MUKPOKJIMMaTa Ha pabodmx
MecTax
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Kate | Temmeparypa, °C TeMnepaTyPa0 OTHochenmiaﬂ CKOpOCTB IBIKEHUS
- noBepxHocTei, "C BJI&KHOCTb, %o BO3/yXa, M/C
%. % FOI/II) ' Omrrivan Honycrumas
s pao Ontuma | Homyer | Omnruma | Homyer | Omruma | [omyc bHad, Ho Gostee
T TbHAS umas JBHAs umast JIbHAag | TEMas | He Oosee
= la 22-24 20-25 21-25 19-26 40-60 15-75 0,1 0,1
= 16 21-23 19-24 20-24 18-25 40-60 15-75 0,1 0,1-0,2
g lla 18-20 17-23 16-20 14-23 40-60 15-75 0,2 0,1-0,3
§ 116 17-19 15-21 18-22 15-28 40-60 15-75 0,2 0,2-0,4
Il 16-18 13-21 15-19 12-22 40-60 15-75 0,3 0,2-0,4
la 23-25 21-28 22-26 20-29 40-60 15-75 0,1 0,1-0,2
= 16 22-24 20-28 21-25 19-29 40-60 15-75 0,1 0,1-3
= lla 21-23 18-23 19-23 17-28 40-60 15-75 0,2 0,2-0,4
< 116 20-22 16-27 18-22 15-28 40-60 15-75 0,2 0,2-0,5
I 18-20 15-26 17-21 14-27 40-60 15-75 0,3 0,2-0,5

MeToapl CHMXKEHUS He6HaFOHpI/I${THOFO BJIMAHUA ITIPOU3BOACTBCHHOI'O MHKPOKIIMMATa
PEMIIAaMCHTUPYIOTCA «CAHHUTAPHBIMU IIpaBUJIaMHU IO OpraHU3allui TCXHOJOTMYCCKUX ITPOLCCCOB
U TUHTHCHUYCCKUMU Tpe6OBaHI/I$IMI/I K IPpOU3BOACTBCHHOMY 060py,[[0BaHI/IIO)) " OCYHICCTBJIIAIOTCS
KOMIIJICKCOM:

. MHKCHEPHO-TEXHOJIOTUYECKHX,

. CaHUTAPHO-TEXHUYECKHUX,

. OpraHU3alMOHHBIX,

. MEIMKO-TIPO(UIAKTUIECKUX,

. ApXUTEKTYPHO-TIAHUPOBOYHBIX MEPOIPUSITHI.

Benymas ponb B NpoQuIaKTHKE BpPEAHOTO BIUSHUS BBICOKUX TEMIEPATYP
IIPUHAJICKUT WHKEHEPHO-TEXHOJIOTNYECKUM MEPOIPUATHUSAM: repMeTH3aLus
000pyAOBaHUSI, MaKCHUMaJlbHas MEXaHU3auus u aBTOMaTu3anus

TEXHOJIOTHYECKUX MPOIIECCOB C BHIBOJIOM PAOOTAIOIIUX U3 «TOPSUUX 30HY», ONTUMAIBLHOE
pasMenieHrue o0OpynoBaHHMS W PabOYMX MECT, aBTOMATHYECKUH KOHTPOJIb U
curHanuzauusi). K rpymnme caHUTapHO-TEXHHYECKUX MEPONPHATHH OTHOCUTCS HPUMEHEHHE
KOJUICKTUBHBIX CPCACTB 3allUThbI (CpCI[CTB, HCIIOJIB3YEMBIX IJid NPCAOTBPAIICHHUA WA
YMEHBIIEHUS BO3ACUCTBUSA Ha paOOTHUKOB BPEIHBIX M ONACHBIX ITPOU3BOICTBEHHBIX (DAKTOPOB):
JJOKaJIU3alust TCHJ’IOBI)II[CJ'ICHI/II\/'I TCIUIOU30JALIUA  TOpAYUX HOBerHOCTeI\/'I OKpaHUPOBAHUC
UCTOYHHUKOB JMOO paboumx MecT, BO3AYLIHOE AYIIUPOBaHHE, OOIEOOMEHHAas BEHTUIIALMS,
KOHAWUIMOHUPOBAHUC BO3QyXa. OpFaHI/ISaHI/IOHHBIG MCPOIIPUATHA 10 CHUXKCHHUIO
HEOJaronpusATHOrO JEWCTBUS NPOU3BOACTBEHHOI'O MMKpPOKJIMMaTa BKIIOYAalOT B ce0s
oOecrnieueHre pabOTHUKOB CpPEACTBAMM WHAMBUAYAJIBHON 3alllUThl U OOyueHUE NPaBUIBLHOMY
MOJIb30BAHMIO 3TUMH CpEACTBAMH, perjaMeHTalusi BpeMeHU paloThl (mepepbiBbl B padore,
COKpalieHne pabodero MHS, YBEIHYCHHE IMPOJODKUTEIBHOCTH OTITYCKA, YMEHBIICHHE CTaxKa
pabotel u T. [1.). Menuko-npouiIakTUYecKhue MeponpuaTusi (MpenBapUTENbHBI U
NePUOANYECKUA MEIUIIMHCKHUE OCMOTPBI pab0YMX U CIY)KAIUX) CIYyXKaT JUIsl NpeaynpekIeHUs
HECUACTHBIX CIIy4aeB W aBapuid, KOTOpbIE MOIJM Obl NPOM3OWTHU BCJIEACTBHE HAIMYHUS Y
YeJlOBEeKa PAa3IMYHBIX CKPBITHIX 3a00J€BaHUM WM HapymIeHUH MCUXO0()U3MOIOTHYECKUX
(GyHKUIMI OpraHu3ma.

[MTOPAZIOK BBITTOJIHEHU A 3AJAHU L.
1. IToay4uTs BapuaHT 3aJaHUs O MPETIO1aBaTes.
2. O3HakoMHUTBbCA ¢ GopMySIaMu pacyeTa MapoMepoB MUKPOKIMMATA.
3. PaccuuTaThb OTHOCHUTENBHYIO BIQXHOCTh BO3AyXa Ha paboueM Mecte 1o Qopmyne 2,
UCTIONB3Ys 3HAUYEHUS aOCOTIOTHOM BIQYKHOCTH, KOTOpasi pacCUUTHIBaeTCs 1o hopmyie 3.
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4. OnpenenuTh NokKa3arenb KOMPOPTa MO CIASAYIOMNUM 3HAUYCHHUSIM: |-04eHb jKapKo;2-CIUIIKOM
TEIJI0; 3-TIPUATHOE TeIIo; 4-KoM(OpPTHO; S-MPOXJIATHO; 6-XOJIOAHO;, 7-0YE€Hb XOJOJHO,
KOTOPBII paccuuThIBaeTcs o ¢popmyse 1.
5. Onpenenuth 3¢ GeKTUBHYIO TemrepaTypy U 3(pGeKTHUBHO-IKBUBAJICHTHYIO TeMIEpaTypy IO
HOMOI'PaMM€ - PUCYHOK 2, 3Hasi TEMIIEPATYpy 10 CYXOro U BJIAXKHOI'O TEPMOMETPHI, U3MEPEHHBIE
MICUXPOMETPOM (pUCYHOK 1), yCTAHOBUTH BXOJAUT MUKPOKJIMMAT B 30HY XOPOLIET0 CAMOYYBCTBUS
6. IlonmydyeHHble pe3yabTaThl IapaMeTPOB MHUKPOKIMMAra pabdo4ero MecTa CpaBHHUTH C
HOPMAaTUBHBIMHM 3HAUECHUSMHU IO ONTUMAIbHBIM U JOMYCTHMBIM BEIMYMHAM M0 Tabmuie 4.
Pa3paboTarh KOMIUIEKC MEp MO CO3JaHMIO OJaroNpHITHBIX MHUKPOKIMMATHYECKUX YCIOBHHA Ha
paboueM MecTe
7. Cnenatb BBIBOJ.

Bonpocs! 1u1s camonpoBepku

1. KakuMu 0CHOBHBIMH NapaMeTpaMH XapaKTepU3yeTcs MUKPOKIMMAT padoyeid
30HBI?

2. Kakoe Bo3zeiicTBHEe Ha YeOBEeKa OKa3bIBAET HEOIArOMPHUATHBIA MUKPOKIMMAT ?

3. Yro Takoe pabouas 30Ha?

4. Kakoii mpubop orpenenseTr MUKpOKIMMAT, ¥ 110 KAaKOMY IIPHHIUITY OH paboTaeT?

5. Kak HopMupyeTcs MUKpOKINMAT B paboueii 30He U OT KaKuxX (paKTOPOB 3aBUCHUT?

6. UTo 03HAYAIOT MOHATHS «ONTUMATBHBIC U JIOITYCTUMBIC MUKPOKIMMATHIECKUE
YCIIOBUS»?

7. Kakue Mepsl 3amIuThl MCIIONB3YIOTCS U CO3/IaHUSl OJaroNnpHsTHBIX YCIOBUH
KU3HEJEeATeNbHOCTUH?

PACYET OCBEIIIEHHOCTH HA PABOYHX MECTAX U BbIEOP CUCTEM
OCBELIEHUA
Llenv pabomei. paccuuTaTh KOJIUYECTBO CBETHJIBHUKOB, JIaMI B CBETHJIbHUKaX M MOIIHOCTb
OCBETUTEIFHON YCTAHOBKHU JJISl TIOMEIIECHUS C 3aJaHHBIMH ra0apUTHBIMHU pa3MepaMu (BBLIaHHBINA
10 BapUaHTY).
HopmaruBHnas 6a3za
1. CanlluH 1.2.3685-21 «I'urnueHnueckue HOpMaTUBBI U TPEOOBAHUSA K 00ECTICUEHUIO
0e30macHOCTH ¥ (1K) O€3BPEIHOCTH JIJIsl YesIoBeKa (JaKTOPOB CPEIbl OOUTAHUS;
2. CII152.13330.2016 «EcTecTBEHHOE U UCKYCCTBEHHOE OCBEILIEHUE.
OCHOBHBIE ITOHATHUS

B nactosmee Bpems 90 % wuH(opManuu 4YenoBeK MOJyyaeT C MOMOINBIO OPraHOB
3peHus. COXpaHHOCTh 3PEHMsI UEIOBEKa, COCTOSHUE €ro IEHTPAJIbHON HEPBHON CHCTEMBI,
POM3BOIUTENBHOCTh, KA4eCTBO TpyJda M O€30MacCHOCTh B MPOM3BOJCTBEHHBIX YCIOBHSX B
3HAUUTENBHONM Mepe 3aBUCAT OT YCIOBUHM ocBelleHUs. HepanuoHanbHOE OCBEIIEHHE Ha
pabouem MecTe B 1iexe, B 1abopaTopuu, nomeuiennu B, oduce, toma npu 4TeHun NpUBOIUT K
MOBBIIICHHOW YTOMJISIEMOCTH, CHUKEHHIO pPabOTOCIIOCOOHOCTH, IMEPEHANPSKEHUIO OpPraHOB
3pEHUsT M CHIKEHUIO €ro OCTpOThl. [l0 KOHCTPYKTMBHOMY HCIIOJIHEHHIO HCKYCCTBEHHOE
OCBEILIEHUE MOXKET OBIThb JBYX CHCTEM: oOujee — OCYUIECTBIIIEMOE DPACIOJIOKEHUEM
CBETMJIbHUKOB Ha TIOTOJIKE TIOMELIEHUS; KOMOUHUPOBAHHOEe — COBOKYIIHOCTH OOIIEro
OCBEILIEHUSI U MECTHBIX CBETHJIbHUKOB, PACOJI0KEHHBIX HEMOCPEICTBEHHO Ha pab0YnX MecTax.
IIpuMeHEeHre OIHOTO MECTHOIO OCBELIEHMS BHYTPHM 3JaHMHM He jaomyckaercs. B kauecTBe
MCTOYHUKOB CBETa B HACTOSALIEE BpPeMsl MPUMEHSIOTCS AJIEKTPUUYECKHE JIaMITbl HAaKaJUBaHUS U
razopaspsiiable Jamnel. HopmMupoBaHue MCKyCCTBEHHOIO OCBEIIEHUs MpoBoaAT coryiacHo CII
52.13330.2016 EctectBeHHOe M HCKyccTBeHHOe ocBemieHue. [Ipu BbIOOpe HOpMHpYyeMOit
OCBEIICHHOCTHU pa3Mep 00bEeKTa pa3IMueHHs perIaMeHTUPYET BHIOOp 3pUTENBbHOTO pa3psaa oT 1
1o 7 B Tabnuile HOPM, KOTOpasi COAEPHKUT MUHUMAIBHO JIOIMYCTUMBbIE 3HaUYEHUSI OCBEIIEHHOCTH
Ha pabo4yMxX MecTax IMpPHU MCIOJIB30BAaHUM Ta3opaspsaAHbIX Jamil. [Ipu mnpoekTHpoBaHUM
OCBETUTEJIbHBIX YCTAHOBOK CTpeMSATCS oOecrnedyuTh TpPeOOBaHHS HOPM IPH MHUHUMAaIbHBIX
3aTpaTax JIEKTPO’HEPIMH C COXPAaHEHMEM PaBHOMEPHOTO pacCHpElesIeHUs IPKOCTEW B IOJIE
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3pCHUS, UCKITIOYAIOIUX CIICTIAIICC l[GfICTBPIC CaMUX JIaMII. I[HH 9TOro0 NPUMCHAIOT CBETUJIbHUKU
C pacceMBaIOUIMMHM SKpaHAMH, MAaTOBBIMU CTEKJIaMH, YTO MPUBOAUT K YAaCTUYHOW TMOTEpe
cBetoBoii sHeprun (Ha 10 — 15%). 3amaucii CBETOTEXHUYECKOTO pacyueTa sIBJISICTCS ONpECICHHE
CBETOTEXHUYECKHX IMapaMeTPOB OCBETUTEIHHON OCTaHOBKH, HEOOXOIUMBIX IJi 00eCreYeHUs
HOPMHPYEMBIX XapaKTePUCTUK ocBemieHud. (ObecrieueHHe  HOPMHUPYEMOH OCBEIIEHHOCTH
OCYIIIECTBIISIETCS MyTeM BbIOOpa KOJIMYECTBA HCTOYHHMKOB CBeTa (KOJI-BO CBETHJILHUKOB),
HEOOXOMMBIX JUIS CO3/1aHuUs TPEOYEeMOTO YPOBHS OCBEIIEHHOCTH.
METO/JUKA PACYETA

VYuuTtbiBas 3a7aHHbIE 110 BAPUAHTY XapaKTEPUCTUKU 3PUTEIBbHOU pabOThl (HAUMEHBIINH
pa3Mep O0beKTa pa3MyeHMs], XapaKTepucTuka (oHa M KOHTPACT OOBEKTa pa3IUYCHHS C
¢doHOM), ¢ momoIIbI0 Tabm. 1. ompenensioT pa3psl U MoApa3psl 3pUTEIbHON pabOTHI, a TaKKe
HOPMUPYEMBII YpOBEHb MUHUMAJILHOCTH OCBEIIEHHOCTH Ha paboueM MecTe.

PaCHpCI[CJ'IH}OT CBCTHUIIBHUKHA U OIIPCACIIAIOT UX YUCIIO.

PaBHOMEpHOE  OCBEIICHWE TOPH3OHTAIBLHONH  pabodeil MOBEPXHOCTH  IOCTHUTACTCS  IIpH
OIPEICIEHHBIX OTHOLICHHUAX PACCTOSIHUS MEKAY LeHTpamu cBetwinbHukoB L, m (L = 1,75-H) k

BBICOTE MX TOJ[BECa HaJl paboueii moBepXHOCThIO Hyp, M.

Yucno cBeTUIIFHUKOB C JIIOMUHECHEHTHBIMU Jamniamu (J1JI), KoTopble IPUHATHI BO BCEX BapuaHTaX
B KayecTBE HCTOYHHUKA CBETA,

N=S/LM,

(1)

rae S — mwiomans moMereHus, %, M — PacCTOSTHUE MEXTy MapauIeIbHBIMU PAIaMU, M.

B cooTBeTcTBUM € peKOMEHAAUAMU

M=>0,6H, (2)
OnTumaneHoe 3HaueHne M =2...3 u.
Hns  nocTWKeHusT PpaBHOMEPHOW TOPU3OHTAJBbHOM  OCBEIIEHHOCTH  CBETWIBHUKU JUI

PEKOMCHAYCTCA pacnojiaratb CIJIOIMHBIMU pAAaMU, MapajlJICJIbHBIMU CTCHAM C OKHAMU WJIN JJIMHHBIM

CTOpOHaM IMMOMCEUICHU .

Jns pacuéra oOmIEro pPaBHOMEPHOTO OCBEIIEHUS] T'OPU30OHTAJIbHONW pabouell MOBEpXHOCTU
UCIIOJIB3YIOT METOJ CBETOBOT'O MOTOKA, YUUTHIBAIOLUINNA CBETOBOM IMOTOK, OTPAXEHHBINA OT MOTOJIKA U

CTCH.

Ta6muma 1 — Hopmbl mpoeKTUpOBaHUS UCKYCCTBEHHOTO OCBEIIICHUS

Xapakrepuctuk | HammeHnbiu Paspsin [onpazpsa | Konrpac | XapakTepucTuk OcBenieHHOCTh, JIK
a 3pUTEIbHOU i pa3mep 3pUTENBHO | 3PUTEIBHO T a pona KombuHaupOBaHHO Obmiee
paboThI o0BeKTa i paboTHI 1 paboTHI o0bekTa € OCBEIIICHUE OCBELIEHU
pasnyeHus, ¢ Gorom BCETO e
MM
a Maubrii Temublit 5000
4500
0 » Cpenumuii 4000 1200
Cpenuuit Temublit 3500 1000
Hampricieii Menee 0,15 | B Manbrit CBeTIIbIN 2500 750
TOYHOCTH 9 .
Cpennuit Cpennunii
Bonpmoit TemHbIi 2000 600
Cpennuii CBeTabIi 1500 400
r Bonpmoit »
» Cpeanuii 1250 300
a Maursriit TemHbIH 4000
Od4eHb BBICOKOU 0,15-03 I 3500
TOIHOCTH §) Cpenuuii Cpenumii 3000 750
» TemHbIH 2500 600
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B Manbrit CBeTIIbIN 2000 500
Cpennwii Cpennwmii
Bonbioit TeMHbII 1500 400
r Cpenuuii CBeTibIi 1000 300
bonpmoit »
» Cpenamii 750 200
a Maubrit TeMHbIi 2000 500
1500 400
6 » Cpemamii 1000 300
Cpenauii TeMHBII 750 200
Bricokoit Manprit CBeTJIbli 750 300
0,3-0,5 1l B . .
TOYHOCTH Cpennuii cpenHu
Bombioit TeMHBII 600 200
- Cpenuuii Caemiblid 400 200
boabmoit »
» cpenHui
a Maierit TeMHBII 750 200
0 » Cpennnit 500 200
Cpennuii TemubIit
Cpenneit 0,5-1,0 AV B Mautsiit Caemiblid 400 200
TOYHOCTH . N
Cpenuuii Cpenunii
Bonpmoit TemubIit
r Cpenuuii CaeTbli 200
Bonpmoit »
» Cpennuii

PacuéTHplil cCBETOBOM IOTOK, JIM, IPYIIIBLI CBETWIIBHUKOB ¢ JIJI.

D ;1 pace. = Ey -S'Z:K/N- 1,

rae E, — HOpMHUpOBaHHAass MHHHMMAaJbHas OCBEUIEHHOCTb, ik, Z — KO3()HUIMEHT MUHHUMAILHOU
ocseménnoct; Z = Egp | By, i JUI Z = 1,1; K — koaddunument 3amaca; 7 - kodddurment
WCIIOJIb30BaHUsI CBETOBOTO TMTOTOKA JIAMII.

IToxazarens moMeeHUs

i = A"B/ Hy (A+B),

rae A u B — JyiiHa U TUPUHA TOMEIICHIUS, M.

3HaueHns KOA(PQUIMEHTa 3araca 3aBUCAT OT XaPaKTEPUCTHUKU IMOMEIIEHUs: IS MMOMENEHUN C
OosbiuM BeiieieHrneM Temia K = 2, co cpenauMm K = 1.8, ¢ maneim K = 1,5.

3HavyeHus: KodpQUIMEHTa WCIONB30BaHUS CBETOBOTO MOTOKA NpUBENEHBI B Talm. 2.

Tabmura 2 — 3HaueHns KO3 GUIMEHTa UCTIOIH30BAHUS CBETOBOTO TIOTOKA

Iloka3aTens 1 2 3 4 5
TTOMEIICHUS
Koaddpunment

HCIIOJIb30BaHMS 0,28...0,46 0,34...0,57 0,37...0,62 0,39...0,65 0,40...0,66
CBETOBOTO MOTOKA 7}

Ilo MOJIY4YCHHOMY 3HAUYCHUIO CBETOBOI'O IIOTOKA C IOMOIIBIO Tabm. 3.

HO,Z[6I/IpaIOT JIaMIlbl, YUYUTHIBAs,

4yTO B cBeTHJIbHUKE ¢ JIJI MOKeT ObITH OOJIBIIIE OAHOM JIAMIIBI, T. €. N MOXET ObITh paBHO 2 wiu 4. B sTom
cilydae cBeTOBOM moTok rpymnis! JIJI Heo0Xo1umMo yMEHbIINUTD B 2 Wi 4 pasa.
Tabruya 3 — Xapaxmepucmuxa J110MUHECYEHMHBIX 1AMN

Twum nammbl

Momurnocts, BT

HoMuHanbsHbIH CBETOBOM MOTOK, JIM

JIb 20

20

1200
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JIXB 20 20 935
JITB 20 20 975
JI71 20 20 920
JUILL 20 20 820
JIELL 20 20 865
JIb 30 30 2100
JIXB 30 30 1720
JITB 30 30 1720
JI1 30 30 1640
JIAL 30 30 1450
JIELL 30 30 1400
JIB 40 40 3200
JIBb 36 36 3050
JIXB 40 40 2600
JITB 40 40 2580
JIT 40 40 2340
JUILL 40 40 2200
JIILL 36 36 2200
JIELL 40 40 2190
JIELL 36 36 2150
JIB 65 65 4800
JIXb 65 65 3820
JITB 65 65 3980
JI71 65 65 3570
JIAL 65 65 3050
JIEL] 65 65 3400
JIb 80 80 5220
JIXB 80 80 440
JITB 80 80 4440
JIJT 80 80 4070
JIIL 80 80 3560
CBeTOBOM MOTOK BLI6paHHOﬁ JJaMIIbl AOJIDKCH COOTBCTCTBOBATH COOTHOILICHHUIO
()] npacy. = (0,9...1,2)‘ D . mabnys (5)

€ D ;pacy. — PACIETHBIN CBETOBOM TOTOK, IM., D ;a1 — CBETOBOM MOTOK, OIPENEIEHHBIN 10 Ta0II.
3., am.

[ToTpebnsiemast MOIIHOCTb, Bm, OCBETUTEILHON YCTAaHOBKH

6.
P=piin 6)

Tac p — MOUIHOCTD JIAMIIbI, Bm, N — ancno CBETUJIBHUKOB, wuim,; N — 4YUCJIO JIaMII B CBETUJIIbHUKE, IS JIJT
n=2,4.
[NOPAOK BBIIIOJIHEHU A 3AJJAHMAL.

1. O3HAKOMHUTBCS C METOAMKOM pacuéTa.

2. OnpenenuTh paspsii | ToApa3psi/l 3pUTENbHON paboThI, HOPMbI OCBEIIEHHOCTH Ha pabodeM MecTe,
UCTIONIBb3YS JaHHBIE BapuaHTa (y IpernoaBaTesis.) 1 HOPMbI OCBEIIEHHOCTH.

3. PaccunTarh 4MCiI0 CBETHIILHUKOB.

4. Pacnpenenuth CBeTHIBHWMKH o0miero ocsemieHuss ¢ JIJI mo Iiomaam MpoW3BOJCTBEHHOTO

MTOMEILEHUS.

5. OnpenenuTs CBETOBOW MOTOK TPYIIBI JIaMIl B CUCTEME OOILEro OCBEIIEHHsI, UCTIONb3YS AaHHBIE

BapuanTa u popmyiy (3.).
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6. [Togo0OpaTh naMiry 1Mo JaHHBIM TabM. 3. U MPOBEPHUTH BHIMOIHEHHUE YCIOBUS COOTBETCTBUS D ;1 pacu. U

) J1. TabJ1.

7. OnpenenuTh MOITHOCTh, MOTPEOIIAEMYI0 OCBETUTEIBHON YCTAaHOBKOM.

8. OrBeTuTh Ha Bompockl: — HazoBuTe BUABI ocBeleHus. - Kak HOpMupyeTcst 001ee ocBeleHue, T.¢.
KaKUMHU MokazaresiMu? - K KakuM MocIieICTBUSIM MOXKET IIPUBECTH HEIOCTATOK OCBEHIEHIs Ha pabodem
Mecte? Kakne MCTOYHWKH CBeTa MPUMEHSIOTCS IS MCKYCCTBEHHOTO OcBemleHus mnomernernid? - Ilo
KaKUM TpU3HAKaM MOAPAa3CNIAIOTCS CBETWIBHUKHA? - Kakue MeponpusiThs MO3BOJSIOT YIyYIaTh
OCBEIIEHHOCTh Ha pabodmx MecTax?

8. [oanucath OTYET U CAATH MPETIOIABATEITIO.

Bomnpock! 11st camonpoBepku

1. Kakumu KauyeCTBEHHbIMM U KOJMYECTBEHHBIMHM IIOKA3aTEIsIMU XapaKTepU3YeTCs
OCBeEILICHUE?

2. Ha xakue BUABI OIpaA3IeIsieTCs MPOU3BOICTBEHHOE OCBEIICHUE?

3. Kak HopMHUpyeTCsl €CTECTBEHHOE OCBEIICHUE?

4. Kak HOpMUpYETCs UCKYCCTBEHHOE OCBelleHne?

5. Kak HOpMHpyeTCsi COBMENIEHHOE OCBEelLeHnE?

6. Kakue MeTopl IpeayCMOTPEHBI JIsl pacueTa UCKYCCTBEHHON CHCTEMBI OCBEIICHUS ?

7. HazoBuTE METO/BI pacueTa €CTECTBEHHOTO OCBEIICHUS?

8. Kakue ucTOYHMKH CBEeTa IPUMEHSFOTCS ISl HCKYCCTBEHHOTO OCBEIICHHUS TOMEIIICHHIA?

9. UTo Takoe CBETUJILHHUK, 110 KAKUM MPHU3HAKAM MOPA3ACIISIIOTCS CBETUJIbHUKHU?

10. Kakue MeponpusaTusi MO3BOJISIFOT yAy4IlaTh OCBEIICHHOCTh Ha padounx MecTax?

PACYET HAI'PY30K, CO3IABAEMBIX Y/IAPHOH BOJIHOH
Llenv pabomei: NPOBECTU OLEHKY CTENEHU Pa3pyLICHUS NAHHBIX OOBEKTOB JUI MPOBEICHMS
BOCCTaHOBUTEIIBHBIX PadoT.

HopmaruBHas 6a3a

1. TP TC 032/2013 «O G6e3omacHocTd 00OpydOBaHUs, pPAOOTAIOMIETO IOJ H30BITOYHBIM
JTaBJICHUEM),
2. TOCT 12.2.085-2002 «Cocynmbl, pabotaromme Tox  JgaBieHWeM.  Kiamasl
npefoxpaHuTesbHbIe. TpeboBaHUs 0€30MaCHOCTHY;
3. ®enepanpubiii 3ak0oH N 68-O3 «O 3ammtTe HaceleHUs W TEPPUTOPUI OT YPE3BBIYAHBIX
CUTYallui IPUPOJHOI0 U TEXHOTEHHOI'0 Xapaktepa» oT 21 nexadbpst 1994 r.

OCHOBHBIE TIOHATHUA

Harpy3ku, co3naBaeMbie yapHOW BOJIHOW B PE3YJIbTaTe€ B3pbIBA €EMKOCTEH CO CHKATBIM
ra3om, B3pbIBa Ia30BO3AYIIHOW CMECH, BO3IYIIHOTO U HA3EMHOI'O SIIEPHBIX B3PHIBOB, IPUBOJIST
K pa3pylICHHSIM 3/IJaHUN, COOPY>KEHUM, 000pyI0BaHUsI, YCTAHOBOK U T.JI.

B pesymbraTe paspymieHuss OOBEKTOB BO3HHKAIOT YpE3BBIYAMHBIE CHUTYAIlUd C
COOTBETCTBYIOIIMMHU CTEMICHSIMH Pa3pyIIeHUs, OMPOKUIBIBAHUS W CMEIIECHUS 00OpYJAOBaHUS U
YCTaHOBOK.

JUis TpUHATUS pENIeHUH IO TMPOBEICHUI0 BOCCTAHOBUTENBHBIX pa0dOT Ha OOBEKTaX,
MOABEPTIIUXCS Pa3PYIICHUIO, HEOOXOAMMO IMPOBECTH OIICHKY CTETICHH Pa3pyIICHUSI.

2. METOIUKA PACYETA.

2.1. B3PBIB EMKOCTHU CO CXXATbBIM T'A30M:

TpOTUIIOBBIN SKBUBAJIEHT, K2,

q=A/38, (1)

rne A — pabota B3pbIBa (paboTa rasa npu aanadaTuyeckoM paciiupenun), M.
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A=[(pr V)1~ (p2/py™ Y™/ (M - 1),

(2)
re P1 — HauaNIbHOE JaBleHue B cocyne, Mlla; V — HauanbHbI 00beM raza, u>
p2 - koHeuHoe naBieHue, Mlla, p2 = 0,1- p1; M — noka3arens aguadarer, m = 1,4,
be3omnacHoe paccrosinue, M, OT MECTa B3pbIBA JIJI YEJIOBEKa
R min=16 - ql/3
3)
be3onacHoe paccrosiHue, M, MECTa B3pbIBa ISl )KUIION 3aCTPONKHU
Rmin=35 " q1/2
(4)
2.2. B3PbIB TA30BO3/YIIIHOW CMECH.
N36pITOuHOE 1aBIeHNE TIPU B3pBIBE ra30BO3IYIIHON cMmecH , kl1a,
A3, =(m - Hr po z)/(Va-c p To Rn), 5)

rJie M — Macca roprovero rasa, xe; Hr — remnora cropanus, k/[c/xe, Hr = 40-1 0° Kl[owc/ke;
po = 101 x/1A — HayanmbHOE ABJICHKE;, Z - JOJS YJacTHsl B3BEUICHHOT'O JUCIICPCHOTO MPOIYKTA
npu B3phiBe, 2=0,5;

Vh - 00beEM IIOMEILIEHUS, M
IUIOTHOCTh BO3/TyXa;

To = 300 K — temmeparypa B nomeuieHnu; Ry = 3, Ko3pUIIUEHT HErepMETHYHOCTH
MTOMEIICHUS;

2.3. SJIEPHBIV B3PbIB 1 B3PBIB EMKOCTU

W36biTouHoe naBinenue, klla, BO (QpoHTE yAapHOW BOJHBI HAa3€MHOTO W BO3IYLIHOTO
SJIEPHOTO B3pbIBA, & TAKXKE MPHU B3PHIBE EMKOCTHU CO CKATHIM ra3oM

3. ¢ = 1,01 x/loc — TemnoeMKocTh Bo3ayxa; p = 1,29 xe/m® -

105 - (3V0,5 - @) + 410 - (3V(0,5 -q)® + 1370 - (0,5 - q) ,
A3, = R R? R? (6.)

0

rae R — paccrosiHEe OT IIEHTpa B3pbIBa, M.

2.4. CTEIEHb PA3PYIIEHNS OBBEKTA BO3JIEUCTBUS (3OAHUNA,
COOPYXEHUA U T. /.

Crenenp paspymieHus: 00BEKTa BO3JCHCTBUS OIEHUBAIOT IO KPUTEPHIO (HU3HUECKOM
YCTOMYHMBOCTH (CHIIBHOE, Cpe/iHee, clladoe), a 00bEeKThl BO3AeCTBH (000pyA0BaHNE, YCTAHOBKU
U T.]I.) — TIO KPUTEPHUIO OTMIPOKUIBIBAHUS U CMEIIICHUS.

2.4.1. Ecnum mox BO3IEHCTBHMEM YHApHOW BOJHBI C HM30BITOYHBIM JaBJICHHUEM
DJIEMEHTHI  MPOM3BOJICTBEHHOTO  KOMIUIEKCA  pa3pylIalOTCs  MOJHOCTBIO,  pa3pylieHUe
OIICHMBAETCS KaK CUJIBHOE; €CIM DJIEMEHTHl MPOU3BOACTBEHHOI'O KOMIUIEKCA B 3THX YCIOBHSIX
MOTYT OBITh BOCCTAHOBJICHBI B KOPOTKHE CPOKH, Pa3pyIICHHE OICHUBACTCS KaK CpeaHEee WU
ciaboe.

CreneHb pa3pymieHUs MPOU3BOJICTBEHHBIX KOMILJICKCOB B 3aBUCHMOCTH OT U30BITOYHOTO
JABJICHUS] MOKET OBITh OIIEHEHA CIeTYIOIUM 00pa3oMm:

. JUISE TIPOMBINIICHHOTO  3JaHUS C METAUIMYSCKUM HIIH  JKEJIe300€TOHHBIM
KapkacoM: pu u30sITouHoM Aasiienuu 50...60 klla — cunbHoe, 40...50 — cpennee, 20...40 Ila
— ci1aboe;

. JUTSE KUPITMYHOTO  MHOTOATAKHOTO 3JaHHS ¢ OCTCKJICHHEM: INPH H30BITOYHOM
nasnenuu 20...30 kIla — cunpnaoe, 10...20 kI1a — cpeanee, §...10 xlla — cnaboe;

° JUISE  KUPIAYHOTO OJHO- M JBYXOT@XHOTO 3/JaHHUS C OCTEKJICHHEM: TMpHU
n30bITOUHOM AaBneHuu 25...35 klla — cunpHoe, 15...25 kIla — cpennee, 8...15 kIla — cnaboe;

. JUIsE IpUOOPHBIX cToeK: mpu u30bITouHoM AasieHuu 50...70 xlla — cumbHoe,
30...50 xITa — cpennee, 10...30 xIla — cnaboe;
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. JUTSE aHTEHHBIX YCTPOMCTB: mpu u30biTouHoM naBiennu 40 xlla — cumbHOeE,
20...40 xITa — cpennee, 10...20 xIla — cmadoe;

. JUTSL OTKPBITHIX CKJIQJ0B C KEJEe300€TOHHBIM MEPEKPHITHEM: MPU U3OBITOYHOM
nmasiednu 200 xIla — cunbHOE.

2.4.2. CrerneHb ONPOKHUIBIBAHUS W CMEIICHUS aHTEHHOT'O YCTPOWCTBA WJIM NMPUOOPHOM
CTOMKH.

CxopocTHO Hanop B3pbIBa, k/la,

Pe =2,5 - A8, 2 [ (A8, + Tpo), (7.)

r7ie Po— HayaJIbHOE CKOPOCTHOE JaBieHue, k/la, po= 101 klla.
JIonyCTUMBIN CKOPOCTHOW Hamop B3pbiBa, x[/a, NpU ONPOKUABIBAHMM AHTEHHOI'O
YCTPOHCTBA WM TPUOOPHON CTOMKHU

PO > (a/b) - [G/(Cx - S)], (8)

rne @ u b — Beicora m mupuHa o6bekTa, M; G -  Mmacca obwekrta, H; Cy -
KOO(QPHUIHUEHT a’pOTUHAMUYECKOTO COMPOTUBICHHSA;, S — IUIOMIAJh IMOMEPEYHOTO CEYCHUS
IPUOOPHOI CTOMKH, M2,

Eciu cxopocTHOM Hamop B3pbiBa OOJbIIE JOMYCTUMOTO IPU ONPOKUIBIBAHUM, TO
AHTEHHOE YCTPOICTBO WM NMPUOOPHAs CTOMKA OMPOKHHETCS.

JlomyCTUMBIN CKOPOCTHOM Hamop B3pbIBa IIPM CMELICHUM AHTEHHOI'O YCTPOWMCTBA WU
MPUOOPHOI CTOUKH

P« > (f-G)/(Cx-S), 9.
rae /- KooQPUIUEHT TPeHHUS.
Ecnu ckopocTHO# Hamop B3pbIBa OOJIbIIE JOMYCTUMOTO MPU CMEIIEHUU, TO aHTEHHOE
YCTPOMCTBO CMECTUTCH.
3. I[NOPAOK BBITIOJIHEHW S PABOTBI.
1. BoiOpaTh BapuaHT (B34Th y PENOJaBaTeNs. )
2. O3HAaKOMHTBCS C METOJMKON pacyera.
3. BBITIOTHUTH pacyeT B COOTBETCTBUU C BEIOPAHHBIM BapHaHTOM:
- TpoTunoBbIil SKBUBaJIEHT omnpenensercs no ¢popmyne (1.)
- Pabora raza mpu annabaTHOM paclIupeHuun onpeessercs mo popmysne (2.)
- be3onacHoe paccrosiHue, M, OT MecTa B3pbIBa JUIS YeJIOBEKa orpenenseM o ¢opmyse
(3)
- besonacHoe paccrosiHue, M, OT MECTa B3pbIBa JJIS KUJIOW 3aCTPOHKHU OINpenenseM Mo
dbopmye (4.)
- M36bITOYHOE AaBIIeHKME NPH B3pbIBE Fa30BO3YIIHON cMecH omnpezensercs 1no popmyse
(5)

- 30pITOUHOE NaBNIeHHE TPH B3pbIBE EMKOCTH ompeensercs no ¢popmyne (6.)

- CKOpOCTHOM Harop B3pbIBa, k/1a, onpenenum ¢ momMoIbio Gopmyssl (7.)

- JlomycTUMBIH CKOPOCTHOW HArop B3pbIBa MPU ONPOKHJIBIBAHUU TMPHUOOPHON CTONKHU
OTpeNieNsieTCsl U3 COOTHOMEHUs (8.)

- JlomycTUMBI CKOPOCTHOM Hamop B3pbIBa IPH CMEIIEHUH MPUOOPHON CTOMKH
ompenenseTcs u3 cooTHomeHus (9.).

4. Cpenatb BBIBOJ O CTENEHH pa3pyLIeHUs OOBEKTa BO3JEHCTBHUSA S MPOBEACHUS
BOCCTAaHOBUTENBHBIX PA0OT U cIaTh MPEIOIaBaATENIO.

Bormpocs! 11t camornpoBepku
1. Ha3oBuTe MOKYMEHTBHI periaMeHTUpYIOIIHE Oe30MacHyl0 SKCIUlyaTaluio 000pyIoBaHuS,
paboTaroniero moj u30bITOYHOM JTABICHHEM.
2. HazoBute MeponpusTus obecreyuBaromye 6e30MacHyro SKCIUTyaTalio 00beKTOB, B KOTOPBIX
BO3MOYKEH B3pHIB?
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3. Kak paccuutsiBaercst yaapHasi BoiHa?
4. JlaiTe onpe/iereHUE TIOHITHIO YPE3BbIYaHAS CUTYaIIHs?
6. ABapuiiHO-criacaTeIbHbIC U JPYTrUe HEOTIOXKHbIE padOThI, IPOBOAUMBIE P BO3ZHUKHOBEHUHU
Ype3BhIYAITHBIX CUTYallUd M HaIpaBJICHHbIE HA CIACEHUE >KU3HMU, M COXPAHEHHE 30pPOBbS
JIO/IeH, CHIDKEHHE pa3MepoB yliepda OKpyKarolleil cpeie 1 MaTepualIbHBIX IOTEPh, & TAKXKE Ha
JIOKAQJIM3alMI0 30H Ype3BbIUAMHBIX CUTYallui, MpeKpallieHue NEHCTBUS XapaKTEepHbIX IJIs HHUX
OTacCHBIX (PaKTOPOB, HAZBIBAIOT?
7. HazoBute cpencTBa KOMIEKTUBHOM 3allIUTHI
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