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BBenenue

B coBpeMeHHOM MHpPE HEYKJIOHHO PACTET YHCIO HNPUPOIHBIX M TEX-
HOTEHHBIX KaTacTpod, colMaibHbIX omacHocTel. [Ipobiema Ge3omacHo-
CTH >KU3HEACATEIILHOCTH CBS3aHA HE TOJBKO C BO3pacTaHHEM aHTPOIIO-
IT€HHOM Harpy3ku Ha OKPY’KAIOIIyI0 Cpeay, HO W C HE3HAaHHWEM OCHOB
AKOJIOTUYECKOM, IPOU3BOJICTBEHHOM, OBITOBOM 0€30MacHOCTH, CIIOCOOOB
NPEAYIPEKICHUSA YPE3BbIYANHBIX CUTYAIIUH.

Bocnonuuts 3TOT mpoOesl momoraer aucuuiuinHa «be3omacHOCTh
KU3HEICATCIIBHOCTU», OCHOBHBIMH KOMIIOHEHTAMU KOTOPOM SIBJISIOTCS
HallMOHAJIbHAS M MEXJIYHapoJHass O0€30MacHOCTh, dKoJornueckas 0e30-
MacHOCTh, Oe3omacHoCTh Tpynaa. CoBpeMeHHas cpena OOWTaHWS TIpei-
CTaBJISICT BCE OOJIBIIYIO YIpO3y JUIS KU3HU YEIOBEKa, MOITOMY 3HAHUS
BO3MOKHOCTEH M MyTeH COXpaHEHUs 3I0POBbS U CIIACCHUS — KM3HCHHO
BakHas 3ajada. CHenuaiucT ¢ BBICHIMM OOpa3OBaHUEM JOKEH HMETh
JOCTATOYHYIO0 OOIIEKYJIbTYPHYIO MOJTOTOBKY, a 3TO HEBO3MOXHO 0e€3
OCO3HaHMS TJI00AJIBHBIX MPOOIEM COBPEMEHHOCTH.

be3zonacHOCTh KU3HEIEATEIBHOCTH — y4eOHasi JUCHUILIMHA, IpeaMe-
TOM HW3Yy4YCHHUS KOTOPOW SBISETCS MHUP OMACHOCTEH, IMOJCTEPETarOITUX
YesjoBeKa B OOBIYHBIX YCIOBUSX KU3HU U MIPU BO3HUKHOBEHUHU UYPE3BHI-
JaWHBIX CUTYyaIluii IPUPOJTHOTO, AaHTPOIIOTEHHOTO WJIM TEXHOTE€HHOTO Xa-
pakTepa. l{enp maHHOTO Yy4eOHO-METOINYECKOTO MOCOOUsS — 00eCTICUUTh
YETKYI0 OpPraHU3aIuI0 MPOBEACHUS MPAKTUUYECKUX 3aHATHM IO JUCITUII-
JnrHe «be30IMacHOCTh KU3HEACSITETbHOCTH.

[Tocobue cocToUT U3 IBYX 4acTei, COACpKAIMX MPAKTUYECKUE 3aHSI-
Tus. [IpakTudeckue 3aHATHS — 3TO HA0OP TCOPETUUECKUX HIIM IKCIIEPH-
MEHTAJbHBIX 3aJaHUN, O0bEIMHEHHBIX OO0IIer TeMaTukoil. OHU BKIIIO-
JaioT B ce0sl TeopeTHIeCcKoe 0OOCHOBAaHWE MO JaHHOW TeMe, aHaJu3 CH-
Tyallud U 3akirodeHue. [Ipw BBIMOJHEHWU TMPAKTUYECKUX 3aJaHUN TI0
0€30MaCHOCTH KU3HEJECATEIbHOCTA CTYJICHThl aHAJU3UPYIOT YCIOBUS
TpyJa 4eJIOBEKa WJIM BO3JCUCTBHE HA OKPYKAIOIUIYIO MPUPOJIHYIO CpENy,
IIPOBOJIAT OLIEHKY CTEIEHU BO3JACHCTBUS HEOJaronpusATHBIX (haKTOPOB Ha
YeJ0BEKa M Ha OKPYIKAIOIIYIO MPUPOAHYIO Cpely, OIEeHHBAIOT 3hdek-
TUBHOCTh MEPONIPUATUN M CPEACTB 3aIUTHI. TaKue 3aHATHS Pa3BUBAIOT Y
CTYJICHTOB HaBBIKM CAMOCTOSITEIbHOW PaOOThI IO PEIICHUI0 KOHKPETHBIX
3aaad4.



1. O0mme MeToAMYECKUE YKAZAHUSA

[Ipy BBITIOJIHEHUHM TPAKTUYSCKUX PaOOT M 3aJaHUi JII CaMOCTOS-
TENHHOU PabOTHI HEOOXOAMMO TIOJIB30BATHCS METOIUICCKUMHU YKa3aHUS-
MU U MaTepuajiaMi, pa3pad0TaHHBIMU K KaXJIOMY 3aHSITHIO.

[enb maHHOTO MOCOOUSI — 00ECTICYUTh YETKYIO OpraHU3alNIO MPOBE-
JICHUST TPAKTUYCCKUX 3aHATUNA MO AUCIUIUIMHE «be30macHOCTh KU3HE-
JEATeTLHOCTH .

[TpakTkyM 1Mo 6€30MacHOCTH KU3HENCATSILHOCTH MPU3BAH MOJIKpE-
NUTh TeopeTuueckuit matepuan. OCHOBHOE BHHUMaHWE B HEM YJIEJICHO
pUOOPETEHUIO CTYICHTAaMHU IPAKTUUECKUX HABBIKOB U YMEHHUM.

Bce mnpakTudeckue 3aHATHSA, MPEJACTaBICHHBIC B MOCOOWH, MUMEIOT
eIWHBIN TUTaH mocTpoeHus. Kaxmoe 3aHsTHe BKIIOYAET B ceOs IeNb pa-
00ThI, TOAPOOHYIO METOAUKY, TEOPETUUYECKOE OOOCHOBAHHME TEMBbI 3aHS-
TS, UHCTPYKIMH K OOPMIICHUIO 3aIaHMs M TOJYyYEHHBIX PE3yIhTaTOB,
K (hOpMyITMPOBAHUIO BEIBOJOB M PEKOMEHIAITUH.

PaGoTh1, BKIIIOUCHHBIC B MTPAKTUKYM, OXBATHIBAIOT BCE pa3leiibl Kyp-
ca. Hekotopsle paboThl comepkaT 3aJaHusi, B KOTOPBIX MPEIJIaracTcs
IPOaHaJIN3UPOBATh PA3JIMYHbIE HOPMATHBHO-TIPABOBBIC aKThI MO 0€30-
MACHOCTH KU3HEACATEILHOCTH. Takue 3amaHus 00sS3aTENIbHO COMepkKaT
TEOPETUYECKOE OOOCHOBAHHUE M CCHUIKUA HA PEKOMEHAYEMYIO JIUTEPATYPY.
Hmerorcst paboThI, copeprkalire CUTYyaTHBHBIC 3aJaud U TECTHl. YacTh
3alaHUM TpeJaHa3Ha4YeHa, MPeXae BCEro, JJisi MPUOOpeTeHUs HEOOXOau-
MBIX HaBBIKOB TaKOW OpraHM3aIMi y4eOHO-BOCIHUTATEIHLHOTO IMpoIiecca,
KoTopas Obl oOecrednBaja HOpMadbHOE (DU3UUECKOE M TICUXHUYECKOE
pa3BUTHE JETeH, COXpAHEHHE B YKPETUICHUE UX 370POBbSI.

[Ipexae yeM TPHUCTYNHUTH K BBIMOJHEHUIO 3aJaHUN TPAKTUYECKOTO
3aHATHSI, BBISICHUTE II€JIb TAaHHOW paboThl, pa3bepuTech, IS Yero oHa
BBITIOJIHSIETCSL M KaKU€ Pe3yJbTaThl HAJO0 MOJYYUTh. 3aT€M HM3YYUTE TEO-
peTudeckoe 000CHOBaHUE, BBIMUIIUTE I ce0s caMble Ba)KHBIC CBEJIC-
HUS TI0 TOMY WJIM WHOMY Bompocy. Ha ciemyromiem stame paboThl BHH-
MaTeJIbHO IMO3HAKOMBTECh C METOJAWKOW BBHITIOJHEHHUS M TOJIBKO IOCTE
ATOTO MPUCTYMANTE K €€ OCYIIECTBICHUIO.

Korma Bce myHKTBI X07a pabOThI OyIyT BBITTOJIHEHBI, CIEAYs yKasa-
HUSM, 0OPMHUTE TMOJYyYCHHBIC PE3yJbTaThl U cienaiTe BhIBOABI. OHU
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JOJKHBI ObITh YETKUMU U SICHBIMHU, OTPaXKaTh CYTh BBINOJHEHHON pabo-
ThI ¥ TIOJTYY€HHBIC PE3yJIbTATHI.

K nmpakTudyeckum 3aHSITHSIM HEOOXOJMMO TOTOBHUThCS 3apaHee. bob-
[10€ BHUMAHUE JOJDKHO OBITH YEJIEHO BAYMYHMBOMY H3YUYEHHUIO Teope-
TUYECKOr0 MaTepuaja JICKIIMOHHOTO Kypca M TE€X BOMNPOCOB, KOTOPHIC
MPEAJIOKEHBI B TEOPETHUECKOM 000CHOBaHMM padoT. CuctemaTuyeckas
MOATOTOBKAa OOJIErYUT YCBOGHHUE MaTepuajia W MO3BOJUT KaueCTBEHHO
BBITIOJIHUTH TIPAKTUYECKUE paOOTHI.

Opranuzanuio cBoei pabOThl HEOOXOAMMO HadaTh C MPaBUIBLHOIO
MJIAaHUPOBAHUS CBOETO BpeMeHU. Hajgo MOMHUTH O TOM, YTO MPUMEPHO
MOJIOBMHY BCEr0 BPEMEHM, OTBEJEHHOTO HA M3YyUYE€HUE JUCIMIUIMHBI, He-
00X0AMMO MOTPATUTh Ha CAMOCTOATENIbHYIO pabOTy C JIUTEPATypPOH.

JI1s1 OCBOEHMSI HEKOTOPBIX BOMPOCOB CTYACHTY HEOOXOAMMO IMOcCe-
TUTh OMOIMOTEKY U pabOTaTh B YUTAJIBLHOM 3ayie. UTOOBI JIydIlle YCBOUTh
TEOPETUUECKUN MaTepuaj, HeOOXOJIUMO COCTABJIATh KOHCIEKThl. B HUX
BECh MaTepHuasl TBOPUECKHU MepepadaThiBAe€TCs, B HEM BBIACISIETCS I1aB-
HOE U M0 BO3MOXHOCTHU B T€3UCHOU Popme KoHcnekTupyercs. Koncrekr
JOJKEH MPEICTABIIATh CO00M KpaTKoe U3JI0KEHHE U3Yy4aeMoro MaTepua-
Ja B Takoi popme, B KOTOPOM 3TOT MaTepuall JIy4llle BCEr0 yCBaUBAECTCS
¢ GU3MOIOrUYEeCKON TOYKM 3peHud. [[ns dyenoBeka HamOosblee 3HaYe-
HUE UMEET 3pUTeNibHast HHPOpMaIHs, TIOITOMY TEKCT KOHCIEKTa JAOJKEH
pacroyiaratbCsi Tak, 4TOObI OH KaK MOXHO JIydllle 3anmoMuHajcs. [ maB-
HBIE MBICIIH JKE€JIaTEIbHO BBIICISITh, HAIPUMED, MOTUYEPKUBAS UX. 3alUCU
HE JIOJDKHBI MATH CIUIOIIHBIM TEKCTOM, HAMHMCAHHBIM B KaXKJIOW KIETKE.
Takoit Matepman mioxo 3amoMuHaeTcs. JIroOble KiaccubUKauM T0IK-
HBI COCTaBJISIThCSl B CTOJIOUK, IJIe TOHSATUSI HAXOJATCS OJIHO TIOJ JPYTHM,
a HE TEePEUYUCIAThCS B cTpoukax. KoHCIEKT 0043aTebHO TOKEH UMETh
MoJIsl, TaK Kak MpeAroJiaraeT JaibHenyo padoty ¢ HuM. [Ipu TBOpuUe-
CKOM paboTe Ha MOJSX MOKHO JIOMOJHATH MOJYYEHHYIO MH(OpMaIuio,
BHOCHUTb KOPPEKTHUBHI U T.]I.



1.1.MeToauka npoBeaeHUs MPAKTUYECKUX 3aHATHH

[Topsimok TpoBEIEeHU TPAKTUYECKUX 3aHATHUM:

1. Kpatkoe cooOlieHne mpernoaaBaTesis O MelsIX MPaKTUYECKOTro 3a-
HSATHS, TIOPSAOK €ro MPOBEICHMS U OPOPMIICHHSI OTUETA;

2. Beimaua BapruaHTOB 3a/1aHUS;

3. BeimosiHeHME 3a1aHUSI CTYACHTAMH,

4. NanuBuayalbHbIe KOHCYIBTAIIMN TIPETIOIaBaTeNsl B XO€ MpoBe/e-
HUS MPAKTUYECKOTO 3aHATHS;

5. [lonBeaeHre UTOTOB MPAKTUUECKOTO 3aHSTHUS MPETO1aBaTeIeM;

6. Mndopmanus o cieayronux NpakTUIECKUX 3aHTHSX.

1.2.1lopsiaok opopmiieHNsI OTUETA MO MPAKTUIECKOMY 3aAHATHIO

OT4eT 1Mo MPaKTUIECKOMY 3aHITHIO JOJKEH COJEPKATh.

1. TuryneHblii Jct (popMa THUTYIBHOTO JIMCTa TPHUBEICHA B
npwi. [);

2. VcxoaHbie TaHHBIE B COOTBETCTBUHM C BBIJAHHBIM BApUAHTOM,

3. BeinostTHEHHOE 3a1aHUE;

4. CiCOK JUTEpaTyphl,

5. ITpunoskenue (mpu HEOOXOIUMOCTH).

lIpaxmuueckas paboma 1

OuneHka ¥ ONTUMU3ANMSA YCJIOBUM TPyAa
Teopernueckast 4acThb

[ToctanoBnenneM MuUHHCTEPCTBA TpPyJa M COIMAIBHOTO Pa3BUTHSA
Poccutickoit @eneparuu ot 14 mapra 19971, Ne 12 BBesieHO B JieiicTBUE
[TonoxxeHue o MopsiAKe MPOBEACHUS aTTeCTAIlMU PAOOYMX MECT IO YCIIO-
BUSIM TpY/a.

ITosmoxeHueM O MOpPsJIKe MPOBEACHUS aTTeCTAalldd pabOYruX MECT I10
YCJIOBHUSAM TPyJa YCTAaHOBJIEHBI IIEJIH, MOPSAIOK MPOBEACHUS aTTeCTaIluu
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pabouymx MECT MO YCIOBHUSAM TPY/a, a TaK¥Ke MOPSA0K OPOPMIICHUS U HC-
MOJIb30BAaHMS PE3YJbTaTOB aTTECTAllMM B OPTraHU3AIUAX HE3aBUCUMO OT
OpTraHU3aIMOHHO-TIPAaBOBBIX (PopM 1 HOpM COOCTBEHHOCTH.

Pa3paboTaHHOE MOJIOKEHUE TPEIyCMATPUBACT TPOBEICHUE OICHKU
YCIIOBHM TpyJa WHCTPYMEHTAJIbHBIMU, J1A0OPATOPHBIMHU, aHATUTHYECCKU-
MU ¥ SPTOHOMUYECKHUMH METOJIaMH1 UCCIIeI0BaHUM.

ATTecTanuu 1o ycJIOBHSAM TpyJa MOJJIeKAT BCE UMEIOIINECS B opra-
HU3AlUM paboure MecTa.

HopMmatuBHOI OCHOBO# MPOBEACHUS aTTECTAMU PA00YNX MECT MO YCIIO-
BUSM TpyJAa SBISIIOTCA. «[ UITHEHUYECKUE KPUTEPUU OICHKH YCJIOBHUI
TpyJla Mo MOKa3aTeasiM BPEIHOCTU U OMACHOCTH (PaKTOPOB MPOU3BOJICT-
BEHHOW Cpebl, TSXKECTH W HANPSHKEHHOCTH TPYIOBOTO MPOIECCa», YT-
BepkaeHHbIe ["'ockoMmcansnuanaazopomM Poccun 12 uronst 1994r.; pyxko-
BojicTBO P 2.2.013-94 Kurnennueckrue KpUTEPUH OIEHKH YCIIOBHH TPY-
Ja TI0 TMOKa3aTesisiM BPEJHOCTH U OMacHOCTH (haKTOPOB MPOU3BOICTBEH-
HOM CpeJibl, TSKECTH U HAMPSHKEHHOCTU TPYAOBOTO MPOIIECCa»; CTaHap-
TeI cuctembl OezonacHoctu Tpyaa (CCBT); canurapusie HOopmbl (CH),
cTpoutenbHbie HOpMBI  mnpaBwia (CHull), HOpMBI W THTHEHUYECKHE
HOPMAaTHUBHI U JIP.

Cpoxku poBeAeHUs aTTeCTallui YCTAHABIMBAIOTCS OpraHu3aluei uc-

X0/ U3 U3MCHCHHUS YCJIOBUH U XapaKTepa TPy/ia, HO He PEKe OJTHOTO pa-
3a B 5JIeT ¢ MOMEHTA MTPOBEICHUS TIOCIICTHUX H3MEPCHHUM.

[To pe3yibpTaTaM aTTecTalluy Bce pabouue MecTa MoApa3 IeIaIoTCs Ha
TPH TPYIIIIBL:

1) aTTeCTOBaHHBIC, TTAPAMETPHI KOTOPBIX MOJHOCTHIO COOTBETCTBYIOT
NPEIbABICHHBIM TPSOOBAHUSIM,;

2) moayIeKale paruoHanu3auuy (yCIOBHO aTTECTOBAHHBIE), HECO-
OTBETCTBYIOIIHME TTapaMETPhl KOTOPBIX MOTYT OBITh JTOBEACHBI 10 YPOBHS
9THX TPeOOBAaHMIA B MTPOIIECCE pallMOHAN3AIINY,

3) noanexkaiye JTUKBUAANNKA (HEATTECTOBaHHBIC), TapaMeTphl KOTO-
PBIX HE COOTBETCTBYIOT M HE MOTYT OBITH JIOBEJICHBI O YPOBHS YCTaHOB-
JICHHBIX TPEOOBAHUHA.

Krnacc ycnoBuii Tpynaa mo kKaxaoMy (akTopy ompenemnsercs myTeM
CpaBHCHHS (PAKTHUCCKON BEIWYMHBI (haKTOpa C €ro HOPMATHBHBIM 3HA-
yerreM. OOIIUI Kilacc yCJIOBUU Tpya Ha pabodeM MecTe ycTaHaBIMBa-
€TCS TI0 HanOOJIbIIIEMY KJIacCy YaCTHOTO TIOKa3aTeJIs.



IIpakTn4eckas 4acTb

B npaktrueckom 3amanuu 1 B cilydae MONTYYEHHS OICHKH «yCJIOBHO
aTTECTOBAHO» HEOOXOAMMO MPEIOKUTh HE MEHEE JABYX MEPONPHITHI
0 HOpPMAaJu3allid YCIOBHH TpPyJa; €CIM OIlEHKAa — «HEaTTeCTOBAHO»,
JOJDKEH OBITH CAEIaH BBIBOJI O TIPEKpaIlieHnu padoT Ha paboyeM MecTe.

3aoanue 1.1 B niponiecce aTTecTaiiy MOCTOSHHOTO pab04Yero MecTa B
MPOU3BOJICTBEHHOM MOMEIICHUH MOJTYyYeHbl 3HAUEHUs CIEayIomuX (ax-
TopoB (Tadm. 1.1): Temmepartypa Bo3ayxa —t,, °C; OCBEIICEHHOCTh B CHC-
T€ME UCKYCCTBEHHOTO OCBEIICHUSI — F, JIK; KOHIIEHTpaLUs BPEJHOIO Be-
mectBa (BB) — C, mr/m3; ypoBenb myma — L, 1BA.

HopmaTtuBHble 3HaueHUs1 (aKTOPOB MPOU3BOJICTBEHHON Cpeabl MpH-
BeJICHBI B Ta01. 1.2,a kaccel ycinoBuil Tpyia —B 1abdi. 1.3.

YcTaHOBUTH KJIAcC YCJIOBUM Tpyna mo kaxaomy ¢akropy. Caenarhb
BBIBOJI 00 arrecTanuu pabouero Mecta. [IpeiioxkuTh miaH MEeponpusiTUA

10 03I0POBJIEHUIO YCIIOBUM TPYJA.

Tabnuya 1.1

HMcxoanblie JaHHBIE O BapuaHTaM

Homep BapraHTa HCXOMHBIX JaHHBIX
[oka3zaTenb (mpenmocnenuss udpa mmdpa)
oO| 1|2 3| 4| 5 6 71 8 9

Kareropus tspxkectu pabotel | la | 16 |22 26 | 3 |1a| 16 | 2a 26| 3
Bun tpynoson aestensHoO-
CTH ¥ MECTO HaXOXKJECHUS 1| 2|3 4| 5| 6] 7 8 9 10
pabouero mecrta

[epuox roaa (T — TerwIbIM,
X — XOJIOHBII)

Pa3psi 3putenbHbIX padoT 20 | 3B |2B| 5a | 48 |30 | 4a | 40 | 3r | 6Ga
Cuctema ocBelieHus pabo-
yero mecta (K —koMOuHMpo- | K | o [k | o | o | kK| kK | o | k| O
BaHHas, 0 — 001asn)
?g‘é‘)’gpemmm petectsa CK|XB| K |JA|OA| T | A |CM | B | IC

Temneparypa Bo3ayxa, °C 28| 17| 26/ 15| 24| 19 24| 17| 16 15




IIpooonscenue maon. 1.1

Howmep BapuaHTa HCXOAHBIX TaHHBIX
TMoxazarens (mpexmocnenmss nudpa uppa)

0 1 2 3 4 5 6 7 8 9
OcCBeLIEHHOCTh
paboueit mosepx- | 2500| 300| 1000/ 200| 150| 750| 300| 150 | 400| 300
HOCTH, JIK
Konuentpanus 5 15| 330, 15/ 15 10 3 527/@020|3025
B/B, mr/m3
Yposenp myma,| /0 | 90| 95| 85 10065 | 40| 80 90| 110
nbA

Ipumeuanus:. 1. Bung TpynoBoi JeATEIBHOCTH U MECTO HAXOXJIESHUsS paboyero

MECTa.

1 —nmporpaMMuCT, B TIOMEIICHUH HCCIIEIOBATEIHCKOH JTab0paTopuy;
2 —HOPMHUPOBIIVK, B TOMEIICHUH 11€Xa;
3 —CcOOpPIIMK TOYHBIX MEXaHU3MOB, B IIOMEIIEHUH 11€Xa;
4 —cBapIlKK, B TOMELIECHHUH 11€Xa;
S —KYy3Hell, B IOMEIIICHUH 11€Xa,;
6 —OyxranTep, B IOMEIIEHNU 3aBOJI0YIIPABIICHUS;
[ —CBSI3UCT, B IOMEIICHUHU TeJle(OHHON CTaHITUH;
8 —nabopaHT, B MOMEIICHUH C J1abOPaTOPUH C IITYMHBIM 000PY/I0BaHHUEM,;
9 —aBTOCHecapp, B MOMEIIEHUH MAaCTEPCKOM MO0 PEMOHTY aBTOMOOUJIEH;
10 —popmMOBIIHK, B TOMEIICHUH JIUTEHHOTO 11€Xa;
2. Bua Bpennoro BemiectBa (mapsi): JIC — quokcun cepsl; I1 — mbutb; OA — qu-
okcun azora; K — kepocus; CK — cepnas kucinora; XB — xynopua Bojgoponaa; b —
6ensuH; CM — cliupT METHIJIOBBIN.

Tabnuya 1.2

HopMmaTuBHbBIe 3HAaYeHUA (PAKTOPOB NMPOU3BOJACTBEHHOM Cpeabl

[Tokaszarens 3HauycHHe
1 2

1. Temneparypa Bo3ayxa, JOIyCTHUMas Ha MOCTOSHHBIX pabOuYMX

mecrax, °C:

a) JUTS. XOJIOJTHOTO IEPHO/JIa Toa IMPH KATETOPHUHU TSAKECTH PaboT:
Jerkas — la 21-25
jerkas — 10 20-24
cpeaHel TsHKecTH — 2 17-23
CpemHeH TsoKecTH — 20 15-21
TsDKenast — 3 13-19




IIpooonsicenue maon. 1.2

1 2
0) JUIs TEIUIOro Mepro/aa roja Mpy KaTeropuH TSHIKECTH padoT:
jerkas — la 22-28
jaerkas — 10 21-28
CpEIHEH THKECTH — 2 18-27
cpeaHen Tshkectu — 20 16-27
TsDKenas — 3 15-26

2. OcBemeHHOCTh pabouell MOBEPXHOCTH, MPH HCKYCCTBEHHOM
komoOunupoBanHoM (K) u ob6mem (O) ocBemennu u paspsizie 3pu-
TEJBbHBIX padoT, JIK:

20 K 3000
O 750
2B K 1500
O 400
30K 1000
O 300
38 K 750
O 300
3rkK 400
O 200
4a K 750
O 200
40 K 500
O 200
4g K 400
O 200
5a K 400
O 200
6 K —

O 200

3. I[IpenenbHO-IOMyCTUMBIE KOHIIGHTPAIIMU BPEIHBIX BEIIECTB B
BO3/yxe paboueii 30HbI, Mr/m3;

JTMOKCH]T CEPhI 10
OKCHJI yriepoja 20
alleToOH 200
JIMOKCHUJ a30Ta )
KEPOCHUH 300
cepHas KUCJIoTa 1,0
XJIOpUJ BOAOPOJA S
CIOUPT METHJIOBBII &)
TOIINBHBIN O€H3UH 100
nblIb (OyMaXkHasi, XJIOMKOBAs U JP. C COJEP)KaHHUEM TUOKCHIA 6

kpemuus SiO, menee 2 %I1/1K)
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IIpooonscenue maon.

1.2

1

2

4. IlpenensHO-A0NMYCTUMBIE YPOBHU IIlyMa Ha pabovHMX MecTax,
nbA:

a) TBOpYECKasl JesTeNbHOCTh, PYKOBOZsIIAas paboTa C MOBBI-
IIEHHBIMU TpPeOOBaHUSIMM, HAay4Has AEATEIbHOCTb, KOHCTPYHPO-
BaHHUE U MPOCKTUPOBAHUE, MPOTPAMMHUPOBAHUE, TIPEIIOIaBAaHUE U
oOydeHue, BpaueOHast NEATENbHOCTh. pabouue MecTa B MOMeEIle-
HUSIX JTUPEKIHNH, POEKTHO-KOHCTPYKTOPCKHUX OIOPO pacdyeTYHKOB,
IPOTPaMMHUCTOB BBIYMCIMTEIBHBIX MAIIMH, B Ja00OpaTOpHSIX IS
TEOPETUUYECKUX pabOT U 00pabOTKM MAaHHBIX, TpUeMa OOJHHBIX B
3JPaBITyHKTaX

50

0) BBICOKOKBaJIH(HUIMpOBaHHAs padoTa, TpeOyromas CoCpeo-
TOYEHHOCTH, aIMUHUCTPATUBHO-YIIPABICHYECKAsI EATCIHLHOCTD,
U3MEpUTENIbHbIC W aHAJTUTHYECKHUEe paboThl B Jaboparopun: pado-
qe MECTa B IMOMEIICHUAX I[EXOBOTO YIIPABJICHUYECKOTO ammapara,
B pab0YMX KOMHATaX KOHTOPCKHUX MOMEIIEHUH, TabopaTopHsix

60

B) paboTa, BBIMIOJHAEMAs C YacTO MOIY4aeMbIMH YKAa3aHUSIMH U
aKyCTUYECKUMHU CHUTHalaMu, pabota, TpeOylomas MOCTOSHHOTO
CIIyXOBOTO KOHTPOJIsSI; ONepaTopcKas paboTa Mo TOUHOMY rpapuky
C MHCTPYKLHEH; NucreTyepckas pabora: pabouue Mecta B MoMe-
IICHUSAX JUCHETYEPCKOM Ciy:kObl, KaOMHETax M MOMEIICHUSAX Ha-
OJIOACHUS U JIUCTAaHIIMOHHOTO YIPABIEHUS C PEUEBOW CBSA3BIO T10
TenedoHy, MalTMHOMMCHBIX OIOpO, Ha ydacTKax TOYHOWU COOpPKH,
Ha TEJCBU3MOHHBIX U TeJerpaHbIX CTAHIUSAX, B IMOMEIICHUAX
MacTepoB, B 3ajax o0paboTKu MH(GOPMALMK HA BBIYUCIUTEIBHBIX
MalmHax

65

r) paboTa, TpeOyromas COCpeIOTOYCHHOCTH, paboTa ¢ TOBBI-
IIEHHBIMU TPeOOBaHUAMU K MpoIleccaM HaOMIOEHUS U JUCTAHIIH-
OHHOT'O YIIpaBJIEHUS] TPOM3BOJICTBEHHBIMH IMKJIaMU: paboudne
MecTa 3a MyJbTaMU B KaOMHAX HAONIONEHHS W JUCTAHIIMOHHOTO
ynpaBieHus: 0e3 peueBoil cBs3u Mo TenedoHy; B MOMEIICHUSIX Jia-
Oopartopuil ¢ HIyMHBIM 000pyIOBaHHEM, B IOMEUICHUSAX JJISl pa3-
MEILEHUS IIYMHBIX arperaToB BEIYUCIUTENbHBIX MAIINH

75

1) BBITTOJIHEHUE BCEX BUJIOB PaboT (3a UCKIFOYCHHUEM ITepeUuC-
JICHHBIX B TYHKTaX a —T ¥ aHAJIOTUYHBIM MM) Ha MOCTOSIHHBIX pa-
0o4MX MecTax B NMPOW3BOACTBEHHBIX MOMEIIECHUSIX U HA TEPPUTO-
pusIX

80
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Kuaaccel ycaoBuii Tpyaa

Tabnuya 1.3

daxrop Knacc ycnoswuii Tpyna _
. | Homyc- . OmnacHsriit —
MIPOU3BOICTBEHHON 9 Bpennsrii — 3
cpestbl TUMBIN 4
-2 3.1 3.2 3.3 3.4
1. Temmepatypa,°C
a) XOJIOJHBIN MepH-
Ol TpU KaTeropuu
pabor:
la Hopwma 18-20 | 16-18 | 14-16 | 12-14 | Menee 12
16 Hopwma 17-19 | 15-17 | 13-15| 11-13 | Menee 11
2a Hopwma 14-16 | 12-14 | 10-12 | 8-10 Memnee 8
20 Hopma 13-15 | 11-13 | 9-11 7-9 Menee 7
3 Hopma 12-14 | 10-12 | 9-10 6-8 Menee 6
0) TemIblid TEepuon Otkiio- | Orkio- | Otkilo- Or- OTKIJIOHE-
P KaTeTOPHUH HEHUWE | HEHUE | HEHUe | KIIOHe- HUE OT
pabor: OT HOp- oT oT HUE OT | HOPMBI 00-
la Hopwma Mbl HA | HOPMBI | HOPMBI | HOPMBI | JIe€ YeM Ha
16 Hopma 6° Ha 8° Ha 9° | mHa 10° 10°
2a Hopma
20 Hopma
3 Hopwma
2. OcBemneHHOCTh Hopma bonee | Menee — — —
HCKYCCTBEHHOM pa- 0,5,H0 0,5
004eil MoBEpXHO- MEHEEe | HOpPMBI
ctu E, JIK HOPMBI
3. Konmentparius He 6omnee | (1,1-3,0)| (3,1- (6,1- | (10,1- | Cspime 20
BB B Bo31yXe pa- IMAK IMAK 6,0) 10,0) | 20,0) IMAK
6oueii 30HbI, Mr/M> K | OAK | IAK
4.VYposenb myma, | He 6onee | IIpeBbi- Ipe- [pe- [Ipe- | IIpeBprma-
nb Iay IIaeT BbIIIA- | BBIIIA- | BBIIIA- er [IY
ITJIY ne eT er er Oosee uem
Ooitee Iy Iy Iy Ha 50
yem Ha | He 00- | He 60- | He Oo-
10 nee aee aee
YeM Ha | 4eM Ha | 4eM Ha
25 40 50

12



lIpaxmuueckas paboma 2

O310poBiIeHHE BO3AYUIHOM MPOU3BOJACTBEHHOM Cpeabl

Teopernueckast 4acThb

O} heKTUBHBIM CpeICTBOM oOOecneueHUus] HaJjIekKalled 4YHUCTOTHl U
JTOTYCTUMBIX MMapaMeTPOB MUKPOKJIMMATa BO3ayxa paboueld 30HbI SBIIS-
€TCSI MPOMBIIIIJICHHAS BEHTUIISAIIHS.

BeHTumnsainuen Ha3pIBaeTCsl OPraHU30BAHHBIA U PETYJIIUPYEMBbIA BO3/TY-
X000MeH, 00€CTEeUMBAIOIINKN YaJeHHEe M3 MOMEIICHUS 3arps3HEHHOTO
BO3/yXa U [10JIady Ha €ro MEeCTO CBEXKETO.

CucTeMbl MEXaHMYECKOW BEHTHJISALMM MOAPA3IALIAIOTCA Ha 00I1e00-
MEHHBIC, MECTHBIC, CMEIIIaHHbIC, aBAPUMHBIC U CUCTEMbI KOHIUIIMOHUPO-
BaHUS.

OO6meoOMeHHass BEHTUJIALMS MPEIHa3Ha4YeHA JJI1 aCCUMIUISIIIANA M3-
OBITOYHON TEIUIOTHI, BJArd U BPEAHBIX BEIIECTB BO BCceM o0BbeMe pado-
4eii 30HBI moMenieHnid. OHa MPUMEHSETCS B TOM ClIydae, €ClId BPEIHBIC
BBIZICJICHUS TTOCTYMAIOT HEMOCPEACTBEHHO B BO3yX IMOMEIICHUS, pado-
que MecTa He (PUKCUPOBAHBI, a pacIojaraloTcs o BCeMy MOMEIIEHHUIO.

Pacyer moTpeOHOro BO3ayX000MEHa MpH OOIMIEOOMEHHON BEHTHJIS-
IIUA TIPOM3BOJIAT, UCXOJS M3 YCIOBUN IMPOM3BOACTBA U HAIUYUS H30BI-
TOYHOM TEIJIOTHI, BJIArd U BPEAHBIX BEIIECTB. [[JIs1 KAUECTBEHHOW OLIEHKU
3 PEKTUBHOCTH BO3yXOOOMEHA MPUMEHSIOT MOHSTUE «KPATHOCTH BO3-
nyxoobomena» (K,) — OTHOIIIEHHE 00beMa BO3/ayXa, MOCTYMAIOIIEIo B I10-
MelleHIe B eauHUIy BpeMeru L (M>/4), K 00beMy BEHTHINPYEMOTO II0-
memernst Vp (M°).

[Ipy HOpMATBHOM MHKPOKJIMMATE U OTCYTCTBUU BPEAHBIX BBIJCICHUM
KOJINYECTBO BO3yXa IMPHU 0OIIICOOMEHHONW BEHTHISIITMYA IPUHUMAIOT B 3a-
BHCUMOCTH OT O00beMa IOMEIICHHUS, MPUXOJSIICTOocs Ha OJHOro pado-
TAarOIIETO.

B mpoun3BOCTBEHHBIX MOMEIIEHUSIX ¢ 00BEMOM BO3yXa Ha Ka)KJI0TO
pabotaromero V; < 20 M pacxoj Bo3ayxa He meHee 30 Ml4. B momee-
ouu ¢ V; = 20+ 40 Mo pacxona Bo3ayxa Lj = 20 M4, B IIOMEILIEHUAX C

13



V, > 40M° u NPY HAJIMYUHA €CTECTBEHHOW BEHTHISAIUHU (TepMETHYHBIC Ka-
OWHBI) pacxo] BO3IyXa Ha OJJHOTO pabOTAOIIETO JIOJDKEH COCTABIISATH HE
Meree 60 M/,

HeoOxoauMblii BO3TyX0O00OMEH JIJIsl BCETO MPOU3BOJACTBEHHOTO MOMeE-
HICHUS B 1IEJIOM OTIpeeIeTcs o popmyJie

L=nlL,

rae N —49uciio paboTaroNuX B JaHHOM IIOMEILECHHH.

KoandecTBO MPUTOYHOIO BO3ayXa, TPEOYEMOro Ui yIaJCHHUS W3-
OBITKOB sIBHOM TeIuioThl M3 momemieHus (Q,.s, kJk/4), ompenensercs
BBIPAKCHHEM

 Qu
Cpnp (ty):l B tﬂp)

Lup

rae Ly, — Tpebyemoe KOJIMYECTBO NPUTOYHOIO BO3MyXa UId yJIaJICHUS
Temons6bITkoB, M4, C — yAenbHAs TEIJI0EMKOCTh BO3yXa, paBHas
1,005k/Ix/kr °C; Py, — IIOTHOCTh HPUTOYHOTO Bo3ayXa, °C; ty, — TeM-
neparypa yjpansgeMoro Bosayxa, °C; t,, — remneparypa NpuTOYHOIO BO3-
nyxa, °C.

[ImoTHOCTH BO3ayXa, yAAdseMOro M3 IMPOM3BOJCTBEHHOI'O IMOMeEIIIe-
HUS, PACCUUTBIBACTCS IO hopMyIie

pYII = P+15 + vp(ty)l - 15),

ri€ P+15 — IUIOTHOCTh Bo3ayxa mnpu Ttemneparype +15C, pi5 =
= 1,202 xr/im>; [Ip — TemmepaTypHBIM TPaJAWEHT IUIOTHOCTH BO3/yXa,
Op = (=0,004)xr/m° °C; t,, — Temneparypa ynansgemoro Bosnyxa, °C.

TemmnepaTypa Bo3yxa Ha YPOBHE BBITSDKKH, YIAIIEMOT0 U3 TTOMEIIle-
Hus, ty,;, °Conpenensercs no popmyie

ty, =t,, + Ot(H — H,,),
14



rae Hy, —BbIcOTa paboveli 30HbI, IPOCTPAHCTBO BBICOTOM 2 M HaJl ypOB-
HEM TM0Ja WJIM IUJIOMIAJKHU, Ha KOTOPOM pacroyioxkeHo pabouee MecTo,
H,; = 2M; H — BbICOTa pacroNOKEHUs HaJ MOJIOM IOMELICHUS BBITSK-
HBIX BEHTUJIALIMOHHBIX MPOEMOB, M; [Jt — rpagueHT TemnepaTyphbl MO BbI-
core nomenienus, °C/m; t,, — Temneparypa Bo3ayxa B paboueii 30He, cO-
OTBETCTBYET HAMOOJIBIIIEMY 3HAYCHHIO JAHHOTO TapameTpa MpHu JOIycC-
tuMbIxX ycnoBusix Tpyaa no 'OCT 12.1.005-88 @Oiiue caHutapHO-THU-
THEHUYECKHUE TPeOOBaHUS K BO3AYXY padoyveii 30HBI».

s abpexTuBHOrO yaaneHus: U30BITKOB SBHOM TEIJIOTHI TeMIIEpaTy-
pa MPUTOYHOI'O BO3JlyXa JOJDKHA ObITh HA 5—8 °C HMXe TeMnepaTypbl
BO3/yXa B paboueii 30He.

[Ipyn HanWuuM B MOMEIICHUH BPEAHBIX BEIIECTB pacueT BO3IYyX000-
MEHa BBINOJHAETCS 0 popMmyie

G
L = BB
K, =€

rae Gy, — Macca BpEIHBIX BEIIECTB, BBIACISIONIMXCS B MIOMEIICHUH, I/4;
ITJIK,;; — mpenenbHO-I0MyCTUMasl KOHILIEHTPAIUST BPEIHBIX BEIIECTB B
Bo3ayxe nomerieHus (cormacao 'OCT 12.1.005—88)MF/M3; Cyp — KOH-
IIEHTPAIUS BPEIHOTO BEIIECTBA B IPUTOYHOM BO3IyXeE.

[ToTpeOHbIit pacxoa Bo3ayxa 0OIIEOOMEHHON BBITSDKHON MEXaHHYE-
CKOM BEHTWJISAILIMHU MPH HATMYMH U30BITKOB SIBHOTO TEIJla M BPEAHBIX Be-
IIICCTB, BBIJCISIONINXCS B BO3AYX pabodero mOMEIICHUS, ONPEASIsIeTCs
110 OOJIBIIIEMY M3 MOJYYCHHBIX PACUCTHBIX 3HAYCHUM.

KomndecTBO MPHUTOYHOrO BO3ayXa, HEOOXOAUMOTO IS yIAJCHUS
BJIaTd, BBIJICIUBIICHCS B TIOMEIIICHUH, PACCUYUTHIBAIOT IO (popmyIre

G
Lb o BI1 .
Oup (A = i)

rae G,;, — Macca BOJSHBIX IApOB, BBIACISIOIIMXCSA B IOMEIICHUH, TI/d;
dsuir — COnEpkaHKe BIArd B yIaaseMOM U3 IOMEIICHHUS BO3ayXe, I/KT;
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dypur — COZlEpKAHNE BIIATH B HAPYKHOM BO3MIYyX€, I/KT; Py, — INIOTHOCTb
IPUTOYHOTO BO3AYXa, kr/m>,

Pacxox Bo3ayxa uepe3 OTKPBITBIC (PpaMyrd MPU €CTECTBEHHON BEH-
Twssan L, Mo/, paccuuThIBaeTCA M0 PopMyJIe

L = 600F 20H, (p, -p, ) ,

Py

rae F — obmas mmomanas ¢ppamyr, M2; M — K03 PUIIMEHT MECTHOTO CO-
MPOTUBJICHHS BO3IYIITHOTO MOTOKAa B dpamyre, b = 0,6; g — yckopeHue
CBOOOHOrO majgeHus, m/c?, g=9,81 m/c?: Hy — BeICOTa pacnonokeHus
dbpamyru, M; P, — IDIOTHOCTh HApY>KHOTO Bo3ayxa mpu f, Kr/MC; Py —
IJIOTHOCTh yJAJIIEMOr0 BO3J1yXa Ipu t, kr/v>; K — ko3 dunreHt, pas-
HBIM J10JIe TEIJIOBOT'O HAIopa BBITSHKKK B OOIIEM TEIUIOBOM HArope Io-
MEIIEHHUS.

[Ipon3BOIUTEILHOCTD BHITSHKHOTO 30HTa W, Mg OIpeesaeTCs 110

dbopmyie

W =3600F LY/,

rae V — cKopocTh BO3AyXa BO BXOJHOM CEUYCHHUH 30HTa, M/c; F — mmio-
I1a b BEIXOIHOTO CEYEHHS 30HTa, M-.

KoncTpykiust 30HTa o0ecrieuyrBaeT HaWJIydllde IapameTpbl paOOThl
MIPU COOTHOIIICHUH

F =(B+0,8h)( L+ 0,4n),

rae B, L — cooTBeTCTBEHHO, MUPUHA U JJIMHA UCTOYHUKA BPEIHBIX BBI-
AeneHui, M; h — BeICOTa PACIIONIOKEHHS MPUEMHOTO CEUCHUS 30HTA HaJ
UCTOYHUKOM, M.

OO0p1yHO 00BEM BO3ayXa Ly, MOgaBaeMoro B momMenieHue npu ooue-
OOMEHHOM BEHTWJIALIMH, PaBeH 00beMy Bo3ayxa L, ynamsemoro u3 mo-
METICHHSI .
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IIpakTnyeckas 4acTb

3aoanue 2.1 B mpou3BOACTBEHHOM MOMEIIEHUH YCTAHOBIICHO TEILIO-
BBIZICIISIOIIEE TEXHOJIOTHYECKoe 000pyIoBaHKe, a Ha paboyeM MecTe Be-
IyTCsl pabOTHI C BEIOPOCOM BPEIHBIX BEIIECTB B BO3AYIIHYIO cpemy. Omn-
penenuTh MOTPEeOHBIM pacxo] BO3ayXa OOIEeOOMEHHON MEeXaHMYEeCKOU
BBITSDKHOW BEHTHJISLIMM U 3HAYEHHE KPAaTHOCTH BO3IyX000MeHa, obecrie-
YUBAIOIICH JOMYyCTUMBIC YCIOBUS Tpyda Ha pabodem mecte. Ilepuon ro-
na — teribii. Kareropus Tspkectu paboT — Tsbkenas. B momerniennn me-
CTHBIE OTCOCHI OTCYTCTBYIOT. BO Bcex BapmaHTax MPUHSITH TEITNIOEMKOCTD
Bo3ayxa, paBHyto C = 1,005k/Ix / (kr - °C), INIOTHOCTH IIPH TEMIIEPATY-
pe 15 °C cocraBisierT Piiso = 1,202 Kr/M°, TeMIepaTypHbIi IPagdeHT
IUIOTHOCTH BO3/yXa o BbicoTe paseH LIp = (=0,004)kr/(m>-°C). Ucxox-
HbIE JJaHHBIC MpeIcTaBleHbl B Ta0n.2.1,rie V —o0bem nomereHus, M3/q;
Qus6 — TCILIOBBIAEACHUS 0T oOopymoBanus, kJx/4; [t — rpagueHT Tem-
neparypsl 1o Beicote nomenieHus, °C/M; H — BbICOTa paCIIOIOKEHUS Hal
IIOJIOM TTIOMEIIICHUS BBHITSKHOT'O BEHTHJISIIMOHHOTO TpoeMa, M; t, — Tem-
neparypa Bo3ayxa BHe nomemenus, °C; t, , — Temreparypa Bo3ayxa, u3-
MEpeHHasi Ha BepxHel rpanuiie padboueii 30ub1, °C; BB — Bug BpenHoro
BemiecTBa (koa: 1 —okcup yriepoza, 2 —aleToH, 3 —CIHPT METUIIOBBIH,
4 —0OeH3MH, 5 —KepocuH); M —pacXoj BPEIHOI'O BEIISCTBA B BO3AYX IO-
MelnieHus, r/c. BpeaHnoe BemecTBo B BO3AyXe BHE IMOMEIICHHUS OTCYTCT-
ByeT.

Tabnuya 2.1
Hcxoanbie 1anHblie K 3agaue 2.1
Benuun-
Ha 3HaueHrEe BEJTMYHMHBI 110 BApUAHTaAM

V, M 130 | 135| 140| 145 15C 155 160 165 170 180
H, m 3,0 3,5 4,0 4.5 5,0 5,5 6,0 4,0 5,0 55
Sﬁf{( Iy 6000| 5000 7000 4000 9000 12008000| 3000; 5500 14000
t,, °C 18 21 20 22 19 20 22 23 21 19
t,5 °C 26 27 27 28 26 26 27 217 28 26
[, °Clm 08 | 0,85 0,95 0,7, 0, 7% 0,8b 08 0,65 0,6 1,1
m, r/c 0,001/ 0,002| 0,003| 0,004| 0,005| 0,001| 0,002 0,003 0,004 0,005
BB kox 1 2 3 4 5 1 2 3 4 5
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3aoanue 2.2 Onpenenuth pacxo BO3AyXa, yAAIIeMOro U3 MmoMelre-
HUS B TEIUIBIN TIEPUOJ TOJIa, Yepe3 OTKPHIThIC (hpaMyTH, PacioJIOKEHHbIE
Ha pacCTOAHUM 1 M OT MOTOJOYHOTrO MEPEKPHITUSA, €CIIU TeMIepaTypa Ha
BepxHeH rpanuile padboueit 30HbI paBHa 26 °C, TEIIOBOM HAMOP BBITSKKU
cocraBisier 80 % oOmero TemioBoro Hamopa B momerieHuu (K = 0,8).
KoaduimeHT MecTHOro ConpoTUBIIEHHUS BO3AYIIHOTO MOTOKA JIJI yCTa-
HOBJICHHBIX ()pamyr paBeH U = 0,6.1'pagueHt TemnepaTypsl BO3ayXa IO
BbIcOTE noMemenus paBed [t = 0,9 °C/m. IInoTHOCTE BO3ayXa MpH TEM-
neparype 15 °C cocraBisier Prise = 1,202kr/M°. TemrepaTypHslii rpaiu-
eHT IwIoTHOCTH Bo3ayxa P = (=0,004)kr / (M®- °C); F — obmmast mwio-
mazs ppamyr, M7, H — BbICOTa [IOMEILEHHS, M; t, — TeMIIepaTypa Bo3ayXa
BHe niomerienus, °C (tadi. 2.2).

Tabnuya 2.2
HUcxoaubie JaHHBIE K 3aJaHUI0 2.2
Beanunna 3Ha‘IeHI/Ie BCJIMYMHBI 110 BApUAaHTaAM
F, M 16| 19| 24, 26 18 15026 | 20| 2,5 2,2
H,m 35| 40| 45| 5,0 S5 3V 6,0 35 50 42
t, °C 16 17 18 19| 20| 21 27 23 24 18

3adanue 2.3 B 1pou3BOJCTBEHHOM IOMEIICHUH IUIOIMIAIbI0 S M, U
BbIcOTOM H, M, ycTaHoBiaeHo N eTUHHI] OJJHOTHUITHOTO TEXHOJOTHYECKOTO
obopyaoBanusi. PaboThl cBsizaHbI ¢ BBIOpOCOM BpeAHBIX BeliecTB BB
(kox: 1 —oxkcupn yrieponaa, 2 —aleToH, 3 —CIUPT METHIOBBIN, 4 —O¢H-
3MH, 5 —KepoCcHH) B BO3AyX paboueii 30HbI ¢ pacxoioMm M, r/c. Ompene-
JUTh TMOTPEOHBIM PACX0J MPUTOYHOTO BO3AyXa W TMOTPEOHBIA pacxoj
BO3JyXa OOIEOOMEHHONM MEXaHMYECKON BBITSIKHOW BEHTHJISAILIUU IOME-
IIEHUS IS TEIJIOTO MEePHo/ia MPH YCIOBHUH, YTO C Ieibl0 yaaneHus BB
KaX/10€ TEXHOJOTHYECKOEe 000PYyAOBAaHHUE OCHAIIICHO MECTHBIM OTCOCOM,
BBITIOJTHEHHBIM B BHJIC BBITSDKHOTO 30HTA, OTKPBITOTO C TPEX CTOPOH.
30HT ycTaHOBJIeH Haj McrouHnkoM BB Ha BeicoTe h. Mcrounmk BB
MIPECTABICH YCIOBHO OOBEKTOM MPSIMOYTOJIBLHOTO CEUEHUS MIUPUHON B
u qmHou L. CkopocTh BO3ayXa B MPUEMHOM ceYeHUHW 30HTA — V, M/C.

Bce MecTHBIE OTCOCHI ITOJICOEIMHEHBI K BBITSKHOW CHUCTEME, OTAEIHLHOU
18



OT 00IIe00MEeHHOM. YYeCTh, YTO MOMEIICHHE 000pPY0BAaHO €CTECTBEH-

HOM BEHTHIIALHEH, 00eCIeUNBAIOIICH KPATHOCTb BO3Lyx000MeHa 0,34 ™.

Bpennoe BemecTBO B BO3AyXe BHE MOMEIIEHHUS OTCYyTCTByeT. Crnenarth

BBIBOJ] O BO3MOKHOCTH YCTPOMCTBA TaKOW BEHTHJISAIIUH IOMEIICHUS 10

KPHTEPHUIO KPaTHOCTH BO3AyXooOMeHa. KpaTHOCTh BO3myxooOMeHa IS

33JJaHHOTO MMOMEIICHHMSI TOJDKHA HaX0AUThes B Tipeaenax ot 2,010 4,04 -
Wcxoauble qaHHbBIC TIPECTaBICHBI B Ta0M. 2.3,

Tabnuya 2.3

HUcxoaublie 1aHHbIE K 3a1a4e 2.3

Benu- 3HaYCHKUE BEJIMYMHBI 10 BAPHAHTAM

YpHa 0 1 2 3 4 5 6 7 8 9
N, mT. 8 7 6 5 4 3 6 5 4 3
S’ 45 40 35 30 25 20 30 35 4( 30
H, M 3,0 3,5 4,0 4.5 5,0 5,5 6,0 4,0 5,0 5|5
m,r/c | 0,001| 0,002| 0,003| 0,004| 0,005| 0,001| 0,002 0,003| 0,004| 0,005

BBkon| 1 2 3 4 5 1 2 3 4 5

h, m 1,3 1,2 1,1 1,3 1,2 1,1 1,3 1,2 1,1 1,3
B, M 04| 035 03| 023 0,2 0,4 08 0,35 0,2 a,4
L, m 0,8 0,6 0,7 0,6 0,7 0,6 0,8 0,V 0,6 07
V,mc | 0,75] 08| 0,85 0,9 1,0 0,8 09 095 08 1,0

llpaxmuueckas paboma 3

OcgenieHre NPOU3BOACTBEHHbIX MOMeENICHUI
Teopernyeckasi 4acThb

[IpaBUIBEHO CIIPOEKTUPOBAHHOE W PAIIMOHAIBLHO BBIMIOJHEHHOE OCBE-
IIIEHUE TMPOU3BOJICTBEHHBIX ITOMCIICHUN OKAa3bIBaCT IOJIOKUTEIHHOE
MCUX0(U3UOJOTHYECKOE BO3JCUCTBHE Ha pabOTalOIIUX, CIOCOOCTBYET
MOBBIIICHUIO dPHEKTUBHOCTH U O€30MACHOCTH TPyAa, CHUKAET yTOMIIe-
HUE W TPAaBMAaTH3M, COXPaHSIET BHICOKYIO PaOOTOCTIOCOOHOCTb.

OCHOBHOM 3a7a4eli CBETOTEXHUYECKUX PACUECTOB ISl €CTECTBEHHOTO
OCBEIICHUS SIBJISICTCS OMpeJelieHne HEeOOXOAUMOW IIJIOMIAId CBETOBBIX
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IPOEMOB,; ISl UCKYCCTBEHHOT'O — TPE0yeMOro KOJIMYeCTBAa CBETUIILHUKOB
WJIM MOIITHOCTH 3JIEKTPUYECKON OCBETUTENBHOW YCTAHOBKH JJISl CO3AAHUS
3aJITaHHON OCBEIIIEHHOCTH.

[Ipu mpoeKTUPOBAHUU UCKYCCTBEHHOT'O OCBEIEHUS HEOOXOIUMO BbI-
OpaTh TUI UCTOYHUKA CBETA, CUCTEMY OCBEIICHUS, BHUJ CBETUJIbHUKA,
HAMETUTh 11€J€CO00Pa3HYI0 BBICOTY YCTAHOBKU CBETHUJILHUKOB U pa3Mme-
HIEHUS UX B IOMENIEHUH; ONIPEAECTUTD YUCIIO CBETUIILHUKOB U MOIIHOCTh
JaMIl, HEOOXOJIUMBIX JIJI1 CO3/IaHUs HOPMHUPYEMOU OCBEIIIEHHOCTH Ha pa-
OoueM MecTe U B 3aKJIIOUCHHE MPOBEPUTh HAMEUYEHHBIN BapHUaHT OCBeE-
IICHUSI HA COOTBETCTBHE €r0 HOPMATUBHBIM TPEOOBAHUSM.

Pacuetr 0011€ero paBHOMEPHOTO MCKYCCTBEHHOTO OCBEIIEHUSI TOpHU-
30HTAJILHOM pabodell TOBEPXHOCTH BBITIOTHACTCS Memo0om Koaghduyu-
E€HMa UCNONb308AHUA C6EMOB020 NOMOKA.

CBeToBOI NOTOK OAHOM JaMIIbl MJIM CBETHJIbHUKA PACCUNUTHIBAETCS MO

dbopmyie

(D:EHSng’
Nn

rae E, — HopMupyeMass MUHUMallbHas ocBeeHHocTs o CHull 23-05-
95, Ik, S — IUIOM[a/b OCBEIIAEMOr0 HOMEIICHHS, M*; Z — K03 UIIHEHT
HEPAaBHOMEPHOCTH OCBeIIeHus, o0biyHo Z = 1,1+1,2 B 3aBUCUMOCTH OT
TUIIA JaMIIBl M pa3psijaa 3puTeNbHBIX padoT; K, — koadduiment 3amnaca,
3aBUCALIMN OT BUAA TEXHOJIOTUYECKOTO MPOIecca U TUIA JIAMIIbI, 00ObIY-
HO K, = 1,3+1,8; N — yucjao cBETUJIBHUKOB B IIOMEIICHUH; N — KO3 Du-
IIUEHT WCIIOJIb30BaHUs CBETOBOTO TTOTOKA.

Koadduinent ncnonp30BaHus CBETOBOTO MOTOKA, JIABIIUA Ha3BaHHE
MeTomy pacuera, ompeaenssior mo CHwull 23-05-95 ¢m. mpun. A,
Tabs. A1) B 3aBHCHMOCTH OT THIIAa CBETHJIbHWKA, OTPa)KaTCILHOM CIIO-
COOHOCTH CTEH, MOTOJIKA, 10JIa, Pa3MEpPOB MOMEIICHHS, ONpPEaeIieMbIX
UHJIEKCOM MOMEIIICHUS:

__ BL
H, (B+L)
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rae B — umna nomemenus, M; L — mupuna nomeuenus, M; Hy,— Bbicora
M0JIBECa CBETHIILHUKOB HaJl paboyeil MOBEPXHOCTHIO, M.
BricoTa moaBeca CBETHUJIbHUKA HaJl OCBEIIAEMOM MOBEPXHOCTHIO OII-

penensercs no hopmyiie
Hp - HO - hC )

rae H, —paccTosHUe OT IOTOJKA 0 paboyel MOBEPXHOCTH, M; h. —pac-
CTOSIHHE OT ITOTOJIKA 10 CBETHJILHUKA, M.

PaccTositnue ot moTosika 10 pabodeit moBepXxHOCTH Hp, M, ompeaess-
etTcs mo gpopmyiie

H():H—hp,

riae H —BbicoTa nomerenus, M; h, —BbicoTa pabodeil TOBEPXHOCTH Ha/

0JIOM, M (171 paboT, MPOU3BOAUMBIX B o3e «cuas» h,= 0,8m).
VYnpomenHoi dopmoit MeToaa koddduliMeHTa UCIOIb30BaHUs CBe-

TOBOTO ITOTOKA SBIISIETCS MEMOO paciema no yoeabHol MOUWHOCHU.
Pacuetnas gopmyia umeer BUA

v-0S,

e
rae N — KOJIM4ecTBO CBETHUIIBHUKOB, () — yJeJdbHas MOIIHOCTh OCBETH-
TENBHOM YCTAHOBKH, BT/M% N — KONMYECTBO JIAMII B CBETHIBHHKE;
P, — HOMHHaIBLHAsT MOITHOCTh OJTHOM Jlammbl, BT; S — ocBenaemast mio-
mab, M°.

3HaYeHUsl yJIeIbHOW MOIITHOCTHU MIpUBEACHBI B Ta0a. A4 nipui. A.

B T1abn. A.4 nanwl 3HaYeHUs W A1 kKodddumumenta 3amaca K, = 1,3
koapunrenTa HepaBHOMEpHOCTH ocBemieHuss Z = 1,1 (i moMuHEec-
IICHTHBIX JIaMIT), KO3((UIUEHTOB OTpaxkeHus. motojika P; = 50 %;cren
P> = 30 %;mona p3 =10 % .
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Ecnu B pacdyeTax HeoOX0auMMO y4ecTh UHBIC 3HaueHus £, K,, Z, py, P2,
P3, TO 3HaYEHUE W CIEAYET:

— MPOTMOPIUOHAIBHO MEPECUUTaTh JJIsI OCBEIIEHHOCTH E U K03 du-
nueHTa 3amnaca K,, koapduimenta HepaBHOMEPHOCTH OCBelleHus1 Z, OT-
JUYHBIX OT TaOJIUYHBIX;

— yBenmmuuTh Ha 10 % npu Oosiee TEMHBIX MOBEPXHOCTSIX MOTOJIKA U
CTEH,

— yMmeHbuTh Ha 10 Y%npu Gosiee CBETIBIX MOBEPXHOCTSIX MOTOJIKA U
CTEH.

Toueunwlit Memoo CIyXUT JJIsl pacyeTa KaK YyroJIHO PacloI0KeHHBIX
MOBEPXHOCTEH U MpPH JIOOOM pachpeieICHUH OCBEIIEHHOCTU. DTOT Me-
ToA OoJjiee TOUEH, 4eM MeToJ Kod(dUImeHTa HCIOIb30BaHUS, U PEKO-
MEHJyeTCsl JUIsl pacdeTa: oOILIero paBHOMEPHOTO OCBEIICHUS MPHU MOBHI-
IIEHHBIX TPEOOBAHMUSIX K TOYHOCTU pacyera; OOIIEro JIOKAJIU30BAHHOIO
OCBEIIEHUs, KOMOMHHUPOBAHHOTO OCBEIICHUS.

PacuetHast ¢opmyna st onpeneseHuss CBETOBOTO MOTOKA KPYyIJIo-
CUMMETPUYHOTO TOYEYHOT'O UCTOUHUKA CBETa UMEET BUJI

100F [K,
o=—"—23
H2E

rie £ — oCBelIeHHOCTh B pacueTHOM Touke, JIK; K, — koadduimeHT 3amna-
ca;, U — Ko3(DPUIIMEHT, YIUTHIBAIOIIUN BIMSIHUC YIaJCHHBIX CBETUJIbHH-
KOB W OTpPaK€HHOTo cBera, U = 1,1; 2 & — cymmapHasi ycjaoBHasi TOpH-

30HTAJbHASI OCBEIICHHOCTh, CO3/1aBaeMas OMMKaNIIMMK CBETHIIbHUKAMHU
B pPACUETHOM TOYKE.

CBeTOBBIE TMOTOKH JIFOMHHECICHTHBIX JaMIl M JaMIl HaKaJIHBaHUS
npuBeaeHBI B Ta01. A.2, A.3.

3HaueHUE € OMpPEENsIeTCs] MO MPOCTPAHCTBEHHBIM H30JIOKCAM yC-
JIOBHOW TOPU30HTaIbHOM ocBemeHHocTH. Ha puc. b.1 —b.6 (cm. npui. B)
JaHBI TPOCTPAHCTBEHHBIC M30JFOKCHI HEKOTOPHIX THUIIOB CBETUILHUKOB C
namrniamy HakaimuBaHus u JIPJI. Eciu pacdyeTHble 3Ha4Y€HUST KOOPAWHAT
(d — paccTosiHHE OT pacUeTHOM TOYKH JI0 CBETHIIBHMKA U N — BBICOTA MO-
Beca CBETHJIbHMKA Haj padodeil MOBEPXHOCTHIO) BBIXOIAT 3a MPEICIbI
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1IKajl, To 00€ 3TH KOOPAUHATHI BO3MOXKHO YBEIUYUTH B N pa3 Tak, YTOObI
3aJlaHHas TOYKa MECTOHAXOXKICHHs CBETHIbHUKA ¢ KoopauHatamu (h, d)
oKazajach B rnpejenax rpaduka. OnpeaeeHHOe B ’TOM cllydae 3HAUYCHUE
€ CIeyEeT YMEHBIINUTH B N pas.

Memoo ceemaweiica aunuu VCTIONB3YETCS NI pacyeTa o0IIero oc-
BEIIICHUS B TOM CJIy4ae, KOT/Ia CBETWJIBHUKHU YCTAHOBJIEHBI HEMTPEPHIBHOMN
WIM TPEPHIBUCTOM ¢ HEOOJBIIMMH IPOMEKYTKAMHU I0J0COM (JIMHHEH),
JUIMHA KOTOPOHW IMPEBBIIIACT MOJIOBUHY PAacueTHOHN BHICOTHI h ycTaHOBKH
CBETUJIBHUKOB, & TAKXKE I pacueTa MECTHOTO OCBELICHMS, KOrJa CBe-
TUJIBHUK YCTAHOBJIEH HEMOCPEJCTBEHHO HaJ paboyell MOBEPXHOCTHIO U
JJTIHA €T0 M3JTyJaTellsl paBHA MM OOJIBIIIC ITOJIOBUHBI paCUeTHOU BBICOTHI h.

OTOT METOJ clIelyeT NPUMEHSTh JJIsl pacueTa OCBETUTEIbHBIX yCTa-
HOBOK C JIIOMUHECHIIEHTHBIMU NpAMbIMU Ui U-00pa3HbIiMU TpyOUaThIMU
JaMIIaMH.

JluseiiHas IIOTHOCTH moToKa ®F, mM/M, s HENPEPBIBHOU JIMHUU
paBHa

o N
L 1

rae @ — cyMmapHbId CBETOBOM ITOTOK BCEX JIAMIT OJHOTO CBETHJIBHUKA, JIM;
L —oOmag nnHa ceetseiics IMHUN, N — KOJIM4eCTBO CBETUIILHUKOB.

JInHerHas IIOTHOCTh MOTOKA CBSI3aHA C OCBELICHHOCTHIO £ B pacyer-
HOM TOYKE 3aBUCUMOCTBIO

ot = 100 K, h |
H2E
rie £ — oCBelIeHHOCTh B pacyeTHOM Touke, JK; K, — ko3¢ unnent 3ana-
ca; h — BpICOTa YCTaHOBKHM CBETHJIBLHUKOB, M; I — KO3(Q(GUIIUEHT, YIUTHI-
BAIOIIUI BIUSHUE yAAICHHBIX CBETUJILHUKOB U OTPAXEHHOTO CBETa, [ =
=1,1; 2 & —ycIoBHas OTHOCHTEIbHAS TOPU3OHTAIbHAS OCBELMICHHOCTE B
pacyeTHON TOYKe, co3gaBaeMas OarkadimmMmu psgamMu (JIMHUSIMH) CBe-
THJILHUKOB, JIM.
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brwxaiiiiiMu psaamMu ciaeiyeT CUMTaTh CBETSIINUECS IMHUU, OCH KOTO-
PBIX OTCTOSAT OT PACUYCTHOM TOYKH HA PACCTOSHUH, MeHbIIeM 2B (B — pac-
CTOSIHAE MEXTy OCSIMH TTapaJIICIIbHO YCTAHOBJICHHBIX CBETUIIBHUKOB).

[Ipu oOmeM paBHOMEPHOM OCBEILIEHUU PACUETHBIE TOUKU OOBIYHO
BBIOMPAIOTCA Ha JIMHUH, JeXalllel mocepeluHe MeXIy psaaMu CBETUIIb-
HUKOB. Eciii paboThl y TOPIOBBIX CTEH HE MPOU3BOAATCS, TO JOCTATOYHO
PAIbI CBETUJILHUKOB JIOBECTH /10 CT€H. PacdyeTHas TOYka B 3TOM ciyyae
J0JIKHA OBITh BEIOpaHa Ha PacCTOSHUU N OT TOPIIOBOI CTEHBI.

OnpeneneHre yCIOBHOM OTHOCHTEIBHOM TOPU30HTAIBHOMW OCBEILIECH-
HOCTH € MPOU3ZBOIUTCS MO JIMHEHHBIM H30JIOKCAM, COCTABJICHHBIM [IJIs
OJIHOTHUITHBIX TPYII CBETWJIHHHUKOB C JaMIaMH OOIlel TJIOTHOCThIO MO-
toka @ = 10001m/M u BeIcOTE TIoiBeca h = 1 M.

JInHeiHbIe N30JIIOKCHI € COCTABJICHBI B KOOPIMHATAX pt—t:

P1:E . L1:£
h' h'

rae P = B/2 —paccTosiHHME B IUIaHE OT CBETSIICHCS JIMHHU O pacUCTHOM
TOYKH.

MN30110KChl  HEKOTOPBIX THUIIOB CBETWIBHHKOB MPEIACTABICHBl B
npui. B Ha puc. B.1 —B.8.

PaccrostHus MexXay CBETUIbHUKAMHM (pSAaMH CBETHIIBHHKOB) IO IIIH-
pUHE MOMEIICHUS MPUHUMAIOTCA U3 COOTHOIIICHUM:

)\:%; 1=(0,3+0,9L,

rae A — nmapameTpuueckuii Ko3puimeHT; Ly, — paccTosHue MEXIy CBe-
TWIBHUKAMHM I10 IIMPUHE TIOMENIeHus, M; N — BBICOTa MOBECA CBETHIIb-
HUKOB HaJT HOpMUPYEMOl pabouell MOBepXHOCThIO, M; | — paccTossHHE OT
CTEHBI 0 OJIMKAUIIEro CBETUIILHUKA, M.

[Tapamerp A BBIOMpaeTcs B 3aBUCHMOCTH OT THUIIOBOM KPHBOM CHIIBI
CBETa, MOJYYCHHOM OT CBETHJIbHHKA. XapaKTep KPUBOH (KOHIIEHTPHUPO-
BanHas (K), rmyookas (), kocunycHas (/1), paaomepnas (M), moyIim-
pokas (JI), mmpokas (III), cunycHas (C)) ompenensieTcss CBETOTEXHH-
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YECKOM CXEMOH CBETHJILHHMKA, BHJIOM W MaTepHUaJIOM OTpaKaTelis U pac-
ceuBarens. [lo xapakrepy KpHUBOM CHIIBI CBETa CBETUJILHHUKHU Pa3/ICiCHBI
COOTBETCTBEHHO Ha / 3KCILTyaTal[MOHHBIX CPYIIII.

PexomeHtyeMble 3HaueHHs A [UIA TPYyIIl CBETUIBHUKOB: Ay = 0,6 — 0,8;
)\(r) - 0,9 — 1,0?\(2[): 1,4 - 1,6?\01) () - 1,6 — 1,8?\(M) ©) = 2,0 - 2,6

IIpakTH4eckas 4acThb

3aoanue 3.1 Paccumtath MeTonoM Ko3Gh(HUIIMEHTa HCIOIb30BAHUS
CBETOBOTO IIOTOKA OCBETHUTEIHHYIO YCTAaHOBKY, OOCCIICUMBAIOIIYIO 00-
IIee paBHOMEPHOE OCBEIeHHE paboUeil ITOBEPXHOCTH ¢ OCBEIICHHOCTBIO
E, Nk, s mpou3BOJACTBEHHOIO IMOMEIIeHHS padmepamu BxLxH (B —
mupuHa, L — amuHa, H — BeicoTta). KoadGuuueHTh 0TpaKeHus . MOTOJIKA
— P1, CTEH — Py, T0JTa — P3. PabOTHI BBIMOJHSIOTCS B 1O3e «cuas». [1pu-
menstoTes ceetribHUKH THITa JICTT 01-2%40 § — 6e3 nepdoparuu u pe-
meTkH, 0 — ¢ nmepdoparueii 6€3 pemeTku, B — 6e3 nepdoparuu ¢ pemer-
KOH, I — ¢ mepdopanuecii u pemerkoit). CBEeTHIBHUKY IOABEIICHBI Ha
paccrosauu 0,3 M oT notonka. Bo Bcex BapuaHTax NPUHSTH pa3ps]l 3pu-
TeabHBIX padoT — IV. UcxonHpie naHHbIC TpUBEICHBI B Ta0m. 3.1.

Tabnuya 3.1
HUcxoaublie 1aHHbIE K 3agaHu0 3.1
3HaYCHKUE BEJIMYMHBI 10 BAPHAHTAM
Benuuunna

1 2 3 4 5 6 7 8 9 0
B, m 6 8 10 12 14 | 14| 12 10 8 6
L,m 8 |12 | 14 20 | 24| 20| 16 16 1 1@
H, m 3,5/ 36| 38| 38 3840 42 4,0 3,8 3,6
p1, % 70 70 50 30| 70| 50 70 30 70 70
P2, % 50 50 30 10| 50| 3(@ 50 10 50 50
P3, % 30 10 10 10| 10| 1@ 30 10 10 30
E, nx 200 | 250f 300, 200 250 300250 | 300| 250 200
K, 13| 14| 15| 16 1,7 18 183 14 15 1.6
Twun cBEeTUJIBHUKA | a § B r a § B r a §
Turm 1aMIisl Jb | JI |JIXb |JIBP |JIb |JIA | JXb |JIBP |Jb | JI]

3aoanue 3.2 B mpou3BOJICTBEHHOM TOMEIICHUU pa3MepamMu 6X6 m
UMEETCS OCBETUTEIIbHAS YCTAaHOBKA W3 YETHIPEX CBETHWJIHHUKOB, yCTa-

25



HOBJICHHBIX I10 yIJIaM KBaJpara co CTOPOHOM 3 M (B IJIaHE) ¥ PAaCCTOSTHHEM
no creH 1,5M. Bricora mojiBeca CBETHIBHUKA HaJl MOJIOM MOMEICHUS —
h., M. Paccuntath TOYCUYHBIM METOJOM OCBEIICHHOCTh Ha pabodyeM Mec-
T, PACMOJIO)KEHHOM B IIEHTPE MOMeEIeHUs. PaO0ThI MPOU3BOIATCS «CH-
na». Ecin B cBeTwibHUKAaX THMa (KOJ IO BapHaHTaM: a — CBETHJIBHHK
I AAMUHUCTPATUBHBIX NoMmeneHn tuna «lllap» ¢ namnon HakanvBa-
Hust; 6 — ceetwibHUK THNa HCII ¢ kynmonooOpa3HbiM oTpaxareiaem 0e3
paccewBarells; B — CBETHWJIBHHUK IS IIPOW3BOJCTBEHHBIX ITOMEIICHUN
PacCesIHHOTO CBETa C JIAMIIOM HaKaJMBaHUSA) YCTAHOBJICHBI JaMIIbl THIIA
(kox mo BapuantaMm: 1 —I' momHocThio 500BT; 2 —I' MomHOCTRIO 750
Bt; 3 —b momHuocthI0 300BT; 4 —I" Momuocteio 200BT; 5 — b MomHo-
ctbto 200BT) u Hanpsokennem nutanus 220B.

OCBEIIEHHOCTBhIO OT €CTECTBEHHOTO OCBelIeHUs NpeHeopeub. Koad-
dbumuenT 3anaca K, = 1,3./cxoaHbple JaHHBIE PUBEICHBI B Ta0a. 3.2.

Tabnuya 3.2

HUcxoaubie TaHHBIE K 32aHUI0 3.2

3Ha‘leHI/Ie BCJIIMYUHEI 110 BapI/IaHTaM
Benuuunna
1 2 3 4 5 6 7 8 9 0
he, M 45| 43| 40 35 42 3/ 35 45 40 34
Tum cBeTUIIbHUKA | a o B a § B a § B a
Tum maMmbl 1 2 3 4 5 1 2 3 4 5

3aoanue 3.3 PaccumTaTh METOIOM YACIBHONW MOIITHOCTH OCBETH-
TEJIbHYIO YCTAHOBKY, OOECIEUMBAIOIIYI0 00I[ee paBHOMEpPHOE OCBEIle-
HUE paboyeil MOBEPXHOCTU C OCBEIICHHOCTBIO FE, JIK, JJIs MPOU3BOJACT-
BEHHOT'0 nToMmelenus pasmepamu B X L X H (B — mmpuna, L — niouna, H —
BbIcoTa). KoadpumueHTh 0TpakeHUs: MOTOJNKA — P1, CTCH — Py, MOJIA —
P3. PaGoThI BHIOJHSIOTCS B 03¢ «CHAS». [I[pUMEHSIOTCS CBETHIILHUKU
tuna JICIT 01-2%x40 § — 6e3 nepdopaiuu U peieTku, 0 — ¢ nepdopanmu-
el 0e3 pemieTku, B — 0e3 nepdopaliuu ¢ penieTkou, T — ¢ nepdoparueis u
pernreTkoit). CBETUIBHUKHY MOABCIICHBI HA paccTosHuK 0,3 M OT MoToJIKa.
Koadduuuent nepaBHoMepHocTH ocBemieHus Z = 1,16.cxoaubie naH-
HbIE TTPUBEICHBI B Ta0. 3.3.
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Tabnuya 3.3

HUcxoanbie JaHHBIE K 3aJaHUI0 3.3

o
S

3Ha‘-ICHI/IC BCJIMYUHEI 110 BapI/IaHTaM

Benuuunna

1 2 3 4 5 6 7 8 9 0
B, m 14 12 10 8 6 6 8 10 12 14
L, m 20 16 16 16 10 8 12 14 20 24
H, m 35| 36| 3,8 3,9 3,8 404,2| 4,0 3,8 3,6
p1, Yo 70 70 50 30 70 50 70 30 70 70
P2, Y0 50 50 30 10 50 30 50 10 50 50
Pz, %0 30 10 10 10 10 10 30 10 10 30
E, nx 200 | 250| 300f 200 250 300 250 300 250 2
K, 13 14| 15| 16/, 1,7 18 183 14 15 1,6
Tunm cBe-| a § B r a o B r a §
THUJIbHUKA
Tun gpam- | JIb | JIJ |JIXb | JIBP | JIb | JIA | JIXb | JIBP | JIb | JIJ
IIBI

3aoanue 3.4 PaccumTaTh METOAOM CBETAIMICHCS JUHUHU IS MPOU3-
BOJICTBEHHOT'O TIoMemeHus pasmepamu BXLxH (B —mmpuna, L — nimHa,
H — BBICOTa) OCBETUTEIBHYIO YCTAHOBKY, 00SCIICUYMBAOIIYIO OOIICE PaB-
HOMEPHOE OCBEIICHUE MOJIa C OCBEIICHHOCThIO FE. IIpuMeHsOTCSA CBe-
tunbHuKH  TUma JICIT 01-2x40. CBeTHIBbHUKHU MOJIBEIIIECHBI HAa PacCcTOs-
Huu 0,3 M ot motonka. Koaddurment 3anaca npunsate paBasiM 1,3. Vc-
XOJ/THBIC JTaHHBIC TTPUBEICHBI B Ta01. 3.4.

Tabnuya 3.4

HUcxoaublie 1aHHBIE K 3adaHuI0 3.4

Tapaerp 3HayeHe BEJIMYHMHBI 10 BAPHAHTAM
1 2 3 4 5 6 7 8 9 0
B, m 14 12 10 8 6 6 8 10 12 14
L, m 20 16 16 16 10 8 12 14 20 24
H, M 40 4,2/ 40 3,8 3,6/ 35 36| 3,8 38 38
E, nx 200 | 350| 300, 250 200 300350 | 200| 3004 200G
Twun mamnet | JIB | JIJT | JIXB | JIBP |JIb | JIA | JIXb |JIb | JIXB | JI/]
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3aoanue 3.5 EcTecTBeHHas OCBEIIEHHOCTb ydYacTKa MPEANPHUSATHS,
U3MEpPEHHAs C TOMOIIBIO JIFOKCMETpa Ha YeThIpeX pabodynux MecTax co-
crasuna Eq, Ey, E3, E4 Ipu Hapy>)KHOM OCBEIleHHU FE,,, Paboune mecra
HaxoAsATca Ha pacctosHum 1, 2, 3u 4 M oT okHa. Onpenenutb Kodhdu-
1ueHT ecrecTBeHHOU ocBemeHHocTH (KEQO) Ha kakaom paboueM MecTe
u noctpouth rpaduk pacnpeaeneuuss KEO no rmyoune nomemenus. Hc-
XOJ/THBIC TaHHBIC TPUBEACHBI B Ta01. 3.5.

Tabnuya 3.5

HUcxoanbie JaHHBIE K 3aaHUI0 3.5

3HaueHne BEJIMIMHBI 10 BAPHAHTAM
1 2 3 4 5 6 7 8 9 0
Eq, nx 100, 120| 105| 200 | 300/ 135| 430| 170] 210| 500

[TapameTp

E,, nx 65/ 90| 75| 150 | 200] 95| 380 98| 176| 220
E3, 1k 29/ 30| 50| 100 55/ 60| 250 72| 113| 105
Ey4, 1K 13| 10| 40| 20 15 35| 90 8 43| 80

E..p, 1k | 5000] 6000| 7000/ 8000| 5500| 9000/ 9500| 6320{ 7100| 8550

llpakmuuecxas paboma 4

IIpou3BOACTBEHHBIN LIIYM
Teopernueckast 4acThb

Illym —3TO COBOKYITHOCTH TTOCTOSTHHBIX U HEMOCTOSIHHBIX 3BYKOB pa3-
JUYHBIX YaCTOT, TPOMKOCTH M CIIEKTpa, HEOIAronmpusaTHO BO3ACHCTBYIO-
X Ha YEJIO0BEKAa U MEIIAIOIUX BOCIPHUATHIO TTOJIE3HBIX CUTHAJIOB,

3BYKOBBIC BOJIHBI BO3HHUKAIOT B TOM CiIydyae, €Clid B YIPYToM cpeje
UMEETCS KOJeOIIomeecs TEI0 WM YaCTUIIBl YIIPYTol Cpeabl IPUXOIST B
JBIDKEHUE O] JSHCTBUEM KaKOH-TM00 BO3MYIIAIOIIECH CHITHI.

[To du3uueckoi mpupoje IIyM MPEeaCTaBIsIeT OO0 MEXaHHMYECKHE
KoJIeOaHMS MaTepHaIbHBIX YaCTHIl TBEPOTO Teia, )KUIAKOCTH, Ta3a. B 3a-
BUCUMOCTH OT MEXaHHW3Ma BO30YXXJCHUSA 3TH KOJeOaHHS MOTYT OBIThH

CcBOOOIHBIMU (COOCTBEHHBIMH), HAXOIAIIUMMCS IO JCHCTBHEM CHIIBI
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WHEPIIUH, YIIPYTOCTH U BHYTPEHHETO TPEHUS, U BBIHYKJICHHBIMH, BO3HU-
KaIOIUMH B PE3YJbTaTe BHEIIHUX IMEPHOJMYCCKH BO3HHMKAIONIUX CHII.
Paznu4yaroT Tpu BUJa MEXaHMYECKHMX KoOJIeOaHMH. MH(PPA3BYKOBBIE — C
gacToTON Kojebanus HuKe 16 I'l, 3BykoBbIe — ¢ yactoramu oT 16 10
20 000I', ynerpasBykoBbie — ¢ yactoTamu Bblie 20 000T'u. Opransr
ClIyxa 4eJOoBEKa YJIaBJIIMBAIOT 3BYKH, YaCTOTa KOTOPBIX HAXOJIUTCS B IIpe-
nemax ot 16 go 20 O0O0I 1.

IIpeoenvruo donycmumwiii yposenwv (I1[Y) wyma — 3TO ypoBeHb (ak-
TOpa, KOTOPBIN IIPH €KeIHEBHON (KpOME BBIXOIHBIX AHEH) paboTe, HO HE
oonee 40 yacoB B HEJCNIO B TEYEHHUE BCEro pabovero craxka, He JOJDKEH
BBI3BIBATh 3a00JICBAaHUI WM OTKJIOHCHUW B COCTOSHHMH 3J0pPOBbBS, 0OHA-
PY’KMBaeMBIX COBPEMCHHBIMH METOJAMHU HCCIICIOBAHHMI B Mpollecce pa-
OOTHI WJIK B OTACIBHBIC CPOKH JKU3HU HACTOSIIETO W MOCIECIYIOIMHX I10-
koJiennil. Coomoaenue [1/1Y myma He UCKITIOYAeT HApYIIEHUS 3I0POBbS
y CBEPXUYBCTBUTEIbHBIX JIHII.

[IpenenpbHO MOMYCTHMBIE YPOBHH 3BYKOBOT'O JABJICHHUS B OKTaBHBIX
I0JI0caxX 4acTOT, YPOBHH 3BYKa M SKBUBAJICHTHBIC YPOBHH 3BYKa JIJIS OC-
HOBHBIX Han0oJIee TUITMYHBIX BHUJIOB TPYIOBOH JIEATCILHOCTH M Pab0OUnX
MeCT, pa3paboTaHHBIE C YUYETOM KPUTEPHUCB TSHKECTH W HANPSHKCHHOCTH
TpyJAa, IpeACTaBlIeHbI B Ta0. 9 mipui. A.

OxugaeMblii ypOBEHb 3BYKOBOT'O JaBJEHUsS Ha pabodyeM MecTe B IO-
MEIIECHUH, €CJIM B HEM HaXOJUTCS OJWH WCTOYHHUK IIIyMa, ONPEACIIIeTCS
o popmyne:

— B 30HE MPSMOT0 3BYyKa

XP.
L=L,+10Ig2—;
0 9735

— B 30HE MPSMOT0 U OTPAXKEHHOTO 3BYKa

XP 4y
L=L,+10lg| =—+—
L +101g| "+

rae Lo — OKTaBHBIN ypOBEHb 3BYKOBOM MOIIHOCTH MCTOYHUKA IIyMa, 1b;
S —momanp noxycdepsl, OKpyKaroIleil HCTOYHUK W TTPOXOISIICH depes
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2. . .
PaCUETHYIO TOUKY, M"; X — OMIIUPUUYECKUN MOMPABOYHBIA KOIPDUIIUEHT,

YUYUTHIBAIOLIUNA PACCTOSTHUE OT UCTOUYHHKA IITyMa JI0 PACYETHON TOUKH I U
MaKCHUMaJIbHBIE Pa3Mepbl NCTOYHUKA MyMa | ma @ — pakTop HanpaseH-
HOCTH UCTOYHHMKA ImyMa, @ = 1 — 111 UCTOYHUKOB C PAaBHOMEPHBIM I10
HaIpaBJIEHUSM B MPOCTPAHCTBE M3IyYCHUEM 3BYKa, B — IMMOCTOSIHHAS T10-
MELLCHHS, M°.

[Tnomans BoOOpakaeMOM TOBEPXHOCTU MPABWIBHON TreoMeTpuye-
CKOM (POpMBI, OKpYKAIOIIEH UCTOYHUK M MPOXOAAIIEH Yepe3 pacueTHYIO
TOYKY, CJIETyET MPUHUMATD MPU PACIIOIOKEHUH UCTOYHUKA IITyMa!

B MIPOCTPAHCTBE — S= 4 r%

Ha MOBEPXHOCTH — S = 21 r2;

B IBYXTPAHHOM Iy — S=7 17

B TPEXTPAHHOM Yy — S =1 /2,
rje I — pacCTOSSHME OT MCTOYHHUKA IITyMa JI0 PacyeTHOM TOYKH Ha pado-
4eM MeCTe, /i€ POBOJUTCS aHAIIN3 YPOBHS IIyMa, M.

Koaddunment x npunumaercs paBHbIM: X = 11pu I [ la> 2; X =2

opu '/ lnax= 1; X = 3,51pu 1 / 1115x< 0,5,11€ | hax — MakCHMaIbHBIN Tada-
PUTHBIA pa3Mep UCTOYHHKA IIIyMa, M.

Koaddurment @ siBisiercs QyHKIIMEH OTHOLICHHS MOCTOSHHOM TO-
MEIIIeHNs B K IUIOMAA OTPakIAIONUX KOHCTPYKINUK (CTEHBI WU Tepe-
TOPOJKH, IOTONOK) Syyp, M2 (cm. mpui. A, taba. A10).

Ecnu B npou3BOACTBEHHOM MOMENIEHHH MMEETCS HECKOJIBKO OJIMHA-
KOBBIX HMCTOYHUKOB IIyMa, PaBHOYAAJICHHBIX OT PACUETHOW TOYKHU, TO
OKHMIa€MbIM OKTaBHbBIM YPOBEHb 3BYKOBOTO JnaBieHus L, n1b, ot Bcex uc-

TOYHUKOB IITyMa B PaCUYETHOM TOUYKE Ha paboueM MecTe OmpeAcIsIeTcs 10
dbopmyiie

L, =L, +10Ign,

rae L, — OKTaBHBIM YpOBEHb 3ByKa OJHOI'0 MCTOYHMKA Iyma, nb; n —
00111e€ KOJIMYECTBO UCTOUYHHUKOB IIIyMa.

3BYKOM3OJISIIIAIO OJHOCIONHON MEPErOpOJKH MOKHO OMPEACTUTH 10
TaK Ha3bIBAEMOMY <«3aKOHY MacChI»

R( =20 Ig(m f)— 47
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2.
rie M — IOBEPXHOCTHAsI Macca Ieperoponaku, kr/m”; f — gacrora 3BykKa,
['m.

m=p h,

3.
r7e p — INIOTHOCTh MaTepuaa Mmeperopoaku, Kr/m™; h — TomuHa nepe-
TOPOJKH, M.

IIpakTH4eckas 4acThb

3aoanue 4.1 B mpou3BOJCTBEHHOM IOMEIICHUN YCTaHOBJICHO JBa
OJIMHAKOBBIX MCTOYHHUKA IITyMa Ha pacCTOSHUM I, M, ApyT OT Apyra. Pa-
O0odee MECTO PaCIOIOKEHO MOCepeIMHe MeXIy HUMH. PaccunTaTts ypo-
BEHb IITyMa Ha paboueM MecTe MpH OJHOM U JIBYX UCTOYHHKAX IIIyMa, €C-
JM UCTOYHHUK IITyMa HaXOJUTCS Ha ypOBHE pabodei moBepxHOCTH. Mc-
XOJHbIE JJAHHBIC 110 BapUaHTaM IpeacTaBieHbl B Ta0d. 4.1.

Tabnuya 4.1

HUcxoannlie 1anHblie K 3aganuio 4.1

Bemmma 3HavyeHne BEIMYHUHbI [I0 BapHaHTaM
1 2 3 4 5 6 7 8 9 0
L,, 1BA 80 | 90, 95| 100 110 115 8% 105 112 95
r,m 20| 22| 24| 28| 30 26 18 25 21 26

3aoanue 4.2 OnpenenuTb CyMMapHbId YPOBEHb IIyMa OT CTaHKOB.
YpoBHU 3BYKOBOTO JABJICHUS JJIsi CPEAHETCOMETPUUECKON YacTOThl OK-
TaBHbIX osioc (63 — 8000 1) ¥ YKCI0 CTAHKOB YKa3aHbI 10 BApHaHTaM B
Tabs. 4.2.11lo pe3ynpraraMm pacdyeTa NOCTPOUTH CIEKTPOrpamMMmy, B KOTO-
poil mokaszaTh KpUBbIC, XapaKTEPU3YIOIIUE CIEKTP 3BYKOBOTO JaBJICHUS,
MOJYYEHHBIN N0 pacueTy, u cnekTpsol, gonyctumeie o 'OCT 12.1.003—-
76. lonnyctumbie ypoBHU 3BykoBoro pgasiienusi mo 'OCT 12.1.003—-76
npejicTaBlieHbl B Ta0. 4.3.
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Tabnuya 4.2

HUcxoaublie 1aHHBIE K 3aaHUI0 4.2

YpoBeHb 3BYKOBOI'O AaBieHUs, b,

MIPY CPETHETEOMETPUYECKOM YaCTOTE OKTABHBIX MOJIOC
63 125 250 500, 1000 2000 4000 80
10 85 83 80 75 82 89 91 93
20 95 93 90 83 91 87 97 8¢
30 91 90 93 97 94 92 91 8]
40 90 89 92 96 93 91 a( 8(
50 94 93 96 99 97 95 94 8/
60 89 88 91 95 92 90 89 7
70 93 92 95 99 96 94 93 81
80 93 92 95 99 96 94 93 81
90 99 92 86 83 80 78 76 7]
100 80 75 87 82 79 75 73 7(

Howmep Yucino
BApUAHTA | CTAHKOB

W WW WY = T WUWO)

OO0 NOOOIAWNEF

Tabnuya 4.3

JonycTtumble ypoBHHU 3Byk0BOro AaBJjenust no 'OCT 12.1.003—-76

Cpennereomer-
pUYecKas 4acTo-
Ta OKTaBHBIX
mmoJsoc, I'1g

JlomycTumeie 79 70 63 58 55 52 50 49
YPOBHH 3BYKO- 83 74 68 63 60 57 55 54
BOT'O JIaBJICHHMS, 91 83 77 73 70 68 66 64
J16, cornacHo 95 87 82 78 75 73 71 69

IOCT 12.1.003 "99 | 92 | 86| 83| 80| 78] 76 71

63 125 | 250 500; 10002000 4000 8000

Howmep
BapUaHTa

B335

3aoanue 4.3 B mpoU3BOJACTBEHHOM MOMEIICHUN YCTAHOBJICHBI JBa
OJIMHAKOBBIX MCTOYHHMKA IIIyMa Ha pAacCTOSIHUHU I, M, Ipyr oT Apyra. Pa-
Oouee MeCTO PacIoIOKEeHO nocepenune. ICTOUYHMK IIymMa HaXOJUTCS B
IPOCTPAHCTBE. Y POBEHb 3ByKOBOW MOIIHOCTH HUCTOYHMKA Iryma Lo, 1BA.
[Ilym pacmpocTpaHsieTcsi paBHOMEPHO IO BCEM HANpaBJICHUSIM. Y CTaHO-
BUTH KJIACC YCIOBUM TpyJia MO YPOBHIO IIyMa Ha pabo4yeM MECTE B 30HE
OpsIMOTO 3ByKa MpH pabOTarolIeM OJIHOM HCTOYHHMKE IIyMa, €ClIu W3-
BECTHO, 4TO JJig 3Toro padodero mecta [IJIY = 60 1bA. Paccunurats 3By-
KOM3OJIAIMIO KOpIyca UCTOYHHMKA IIyMa MO METOAY MacC Ha OKTaBHOM
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gacrote f, ['11, eciu M3BECTHO, YTO MaTepHal KOpPITyca UMEET IJIOTHOCTh
p, Kr/M°, TonmuHa creHoK kopmyca h, Mm. Bo Bcex BapmaHTax pasmep
UCTOYHHKA ITyMa MPHHATH PaBHBIM |nax = 0,3 M. BapwaHTBI UCXOIHBIX
TAHHBIX K 3aj1a4ue Mpe/cTaBiIeHb B Ta0m. 4.4,

Tabnuya 4.4
Hcxoanble 1aHHbIE K 3a1aHuI0 4.3

Bennuu- 3HayeHne BEIMYHMHBI 10 BAPHAHTAM

Ha 1 2 3 4 5 6 7 8 9 0
Lo, nIBA 100 99 98 97 96 95 94 93 92 oL
R, M 26 21 25 18 26 30 28 24 22 20
f, ' 8000 | 4000 2000| 1000| 500 | 250| 125/ 63| 31,5 1000
p, kr/m® 1800 | 1750 1700| 1650| 1600| 1550| 1500| 1450| 1400| 1350
h, Mmm 10 13 15 18 20 11 19 14 12 10

3aoanue 4.4 B nByX COCEIHUX MOMEIICHUAX MPOU3BOJICTBEHHOIO
3IaHMsl, Pa3JEICHHBIX TIyXOH MEeperopojKoN IJIOMAAbI0 S HAXOASITCS
MeTaT000padaThIBaOIIMK yuyacToKk M Oyxrantepus. Ha ydactke ycrta-
HOBJICH METAJIOPEXKYIIHNil cTraHok. Mmeercst pabodee MecTo ciecapsi, OT-
JAJE€HHOE OT CTaHKa Ha paccTtosiHue . CTaHOK MMEET ypoBEHb myma L.
HcroyHuk mryma cTaHKa CYMTATh PaCcIOJIOKEHHBIM B MPOCTPAHCTBE, B —
aKyCcTHYecKasi TOCTOsIHHAs MOMEIIeHUs ydacTka. PaccumraTh BO3MOXK-
HBII ypOBEHB IlIyMa Ha pabodyeM MeCTe cliecapsi B 30HE MPSIMOro U OTpa-
’KEHHOTO 3ByKa npu padbortaroniemM crtaHke. VcxonHble naHHble Mpe-
CTaBJICHBI B Ta01. 4.95.

Tabnuya 4.5

HUcxoaunie nanubie K 3aganui0 4.4

Benu- 3HaueHHE BEJIMYMHBI 10 BApUAHTAM

YuHa 1 2 3 4 ) 6 7 8 9 0
Lo, sBA | 110 | 100 99| 95| 97/ 10p 94 983 92 91
r,m / 8 9 10| 11 10 9 8 / 6
B, M 14 15 16 | 17 18 18 17 16 15 16
S M° 21 22 | 23| 24| 25| 26| 25 24 28 22
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llpakmuueckasa paboma 5

IHoxkapHas 0e301aCHOCTDH
Teopernueckast 4acTb

IToxxapsl U B3pbIBbI 00BEKTOB MPOMBIIUICHHOCTH, TPaHCIIOpTa, aJMU-
HUCTPATUBHBIX 3J]aHUM, OOIECTBEHHOTO U KUJIUITHOTO (POoHIa HAHOCST
3HAYUTEJIbHBIA MaTepUAIbHBIA yIIepO M 3a4acTyl0 MPUBOJAT K TMOEIn
JHOACH.

Llooicap —3T0 KOMITIEKC (PUBHKO-XUMHUECKUX SIBICHHH, B OCHOBE KO-
TOPBIX JIEKAT HEKOHTPOJIUPYEMBIE MPOIIECCHl TOPEHUSI, TEIJI0- U MAaCCO-
oOMEHa, COIPOBOXKIAIOIINECS YHUYTOXKEHHEM MaTepHAJIbHBIX IIEHHO-
CTEU U CO3AIOIIME OMACHOCTD IS YKU3HU JIOJEU.

B3pblé — 3TO HEKOHTPOJIMPYEMOE OCBOOOKICHHE OOJIBIIOI0 KOJIMYe-
CTBa DHEPTUU B OTPAaHMYEHHOM OOBEME 3a KOPOTKHI MPOMEKYTOK Bpe-
MCHH.

B3pbIB BHYTpH 00BEKTa XapaKTEPEeH TE€M, YTO yAapHas BOJIHA pacmpo-
CTpaHsIETCS] B OTPAaHUYEHHOM IIperpajiaMmyu 00beMe MOMEIIeHUs, [I03TOMY,
C YYETOM JOIOJHUTEIBLHOTO NAaBJICHUSI OTPAKEHHS, €r0 pa3pyllaroliee
JeUCTBHUE 3HAYUTEIBLHO OOJIBIIE, YeM Ha OTKPBITOM MECTHOCTH. B 0011em
Clydae MOCJE/ICTBUS B3pbIBA BHYTPH ITOMEIICHUS BO MHOI'OM OMpPEeIIs-
I0TCSl M30BITOYHBIM JaBJICHUEM, KOTOPOE CO3/IaeTCs B MOMEHT B3pbIBA.
[Ipy HanWuuu TOPIOYUX Ta30B, KXKUIAKOCTEH, BEIIECTB, COCTOAIIUX W3
atomoB C, H, O, N, ClI, Br, |, F,u36siTounoe naBienue B3pbiBa AP, klla,
ompeaensieTcs mo Gopmyie

Ap=100(Ru—R) m 2
\/CB pH.FCCT KH

1€ Prax — MaKCUMaJIbHOE JAaBJIECHUE B3PhIBA CTEXMOMETPUYECKON Tra3o-
BO3/TYIITHON HMJIM MapOBO3IYIIHONH CMECH B 3aMKHYTOM oObeme, klla (mo-
IyCKAeTCsl MPUHUMATh Pray = 900kI1a); Py — HauanpHOE naBieHue, klla
(momyckaercss mpunumath Py = 101 xIla); m, — macca I'T" unm napos
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JIBX u 'K, BellieAmux B pe3yJibTaTe aBapuu B MOMELICHUE, KT; Z — KO-
s unmeHT ydactusi roproyero Bo B3pbiBe: Z= 1,0 — s Bomopona,
Z=0,5 —gna apyrux I'T, kpome Bogopona; Z= 0,3 —unsa JIBXK u 'K,
HarpeThIX /10 TEMIIEpaTyphl BCIBIINIKKA W BBIIIE, a TAK)Ke HUXKE ¢ 00pa3o-
BanueM a’po3ois; Z= 0 —mist JIBX u 'K, HarpeTsix HUXKE TeMmneparty-
pPBbl BCOBIIMIKA TPU OTCYTCTBHU BO3MOXKHOCTH 0Opa30BaHUS a’pO30Jid,
V¢ — CBOOOIHEBIN 00BbEM MOMEIIECHUS, M3; Pn.r — INIOTHOCTD Ta3a WX mapa
P PacueTHOM TeMIleparype, kr/m>; Cop — CTEXHOMETpHUUYCCKass KOHIICH-
tparus I'T unu mapos JIBXK u 1K, %; K,, — xoapdunuent, yautsiBaro-
M HErePMETUYHOCTD TToMeIneHus (momyckaeTcs npuaumath K, = 3).
Macca I'T wuin mapos JIBX u I2K m_, kr, BeIIEAIINX B pe3ysbTaTe

aBapyuM B IIOMEILEHHE, OnpeaeseTcs o Gopmyie
m =W Ft,

2, .
rae F — momane ucnapenus, m”; t — Bpems ucnapenus, ¢; W — uHTEH-
2,
CHUBHOCTh HcHapenus, Kr/(M~ ¢),

W =10°n PV M,

rae N — ko3P UIIUEHT, YUUTHIBAIOIINN BIUSHUE CKOPOCTH M TEMIIEpaTy-
pPbl BO3AYIIHOTO MOTOKA HAJl MOBEPXHOCTHIO MCHapeHus; P, — JaBjIcHUE
HACBIIICHHBIX MapoB, KI1a; M —moispHas Macca, Kr/MOJIb;

[11oTHOCTH Ta3a WM mapa MpU PacueTHOM TeMIEpaType ONpEaeseT-
cs 1o popMmyJie

_ M
V., (1+0,00367T )

pH. T

raie V, — oObem 3aHumaeMor kwiomosieM [T wunu mapoB JIBX u
K, M/kMOIb, V, = 22 413mxmons; T — TeMIIepaTypa BO3JyXa B IO-
memenny, °C.

Crexnomerpuueckass koHueHtpauusa [T wiam mapo JIBX u 'K

Cer, %, BbIUKCIISIETCA 110 (POpMYJIE
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¢ - 100 |
1+ 4,48(nC + +”0J
4 2

rae Ne, Ny, No — COOTBETCTBEHHO, YMCIIO aTOMOB YIJIEBOJIa, BOJIOPOJIA U
KHMCJIOPO/Ia B MOJIEKYJIE TOPIOYErO BELIECCTRA.

ITo nonyyenHomy AP u Ty, JeaioT 3aKJII0OUYeHHE O KaTeroOpuu B3PhI-
BOONACHOCTU momelleHus. [loxapoonacHele CBOMCTBA JIETKOBOCILIAME-
HAIOIUXCS KUAKOCTEH (T5e,) TMpeaCTaBICHBI B Ta0. 8 puit. A.

[ToxxapHasi omacHOCTh OOBEKTOB TEXHOCHEPHI, B KOTOPHIX HAXOIATCS
TI'M, omnpenensercss yAelbHOM IMOXKAPHOW HArpy3kou (g, MI[)K/MZ, 11(0)

dhopmyiie

n
2.GQ
g="F0— s
rae Gj — KOJMYECTBO i-Iro MaTepuaia MmokapHOH Harpys3kH, Kr; Q — Hu3-
mIasi TEIUIOTa CropaHus I-ro Marepuaja IoKapHouW Harpysku, MJ[x/kr
(cM. mpumit. A, Tabi. A.7); N — KOJWYECTBO BUOB MAaTEPHAJIOB TOKAPHOM
HATPY3KH, S —ILIOLIAb Pa3MEIICHHS I0XKAPHOI HATPY3KH, M° (HE MEHEee

10 M7).

B3peiBonokapHass W TOKapHasi OMACHOCTh MOMEIICHUHW W 3JaHUU
MPOU3BOJACTBEHHOTO U CKJIAJICKOIO Ha3HAYCHUH OMpENesIeTCS B 3aBUCH-
MOCTH OT KOJIMYECTBA U TOKAPOB3PBHIBHBIX CBONCTB TOPIOYUX BEIIECTB,
HAXOJSIIUXCA B HUX, U OCOOCHHOCTEH OCYIIECTBIISIEMBIX TEXHOJIOTHUYE-
CKUX TpoiieccoB. HopmMamu moskapHoi 6€30MacHOCTH BCE MPOU3BOJICTBA
U TOMEIICHUS MOJIPa3CsIOTCs Ha KaTerOpUU MOXKApHOM OmacHOCTU A,
b, B1-B4, I', 1 (cm. mpun. A, ta6n. A.5). Kareropuu B1-B4 (cwm.
npwi. A, Ta0i1. A.6) pa3Iu4aroTCs M0 MAaKCUMATbHOMY 3HAUCHHIO YCITb-
HOW MOXKAPHOU HArpy3KH d, MI[)K/MZ, Ha JI000M y4acTKe MOMEIICHUS.

Kareropuu 31aunii o B3phIBOMOKAPHOW U MOKAPHOU OMACHOCTH OIl-
PEIETSAIOTCA 10 COOTHOWIEHUIO TUIOMACH ITOMEIIEHUH, UMEIOLIUX COOT-
BETCTBYIOIIUE KATETOPUU B3PHIBOB U IMOXKAPOOMACHOCTH, K OOIIEeH MIio-
aau 31aHus.
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371aHUEe OTHOCUTCS K KaTeropuu A, €CJiM B HEM CyMMapHas ILIOIIajb
MOMEIICHUH KaTeropuu A mpeBsimaeT 5 % miomaau Bcex MOMEIICHUH,
wm 200m°. JlomyckaeTrcsi He OTHOCHUTBH 3JaHME K KaTeropum A, eciiu
CyMMapHas IUIOIIAb MOMEIICHUN Kateropun A He mpeBbimaer 25 %
o6eii miomany 3xanus (Ho He Goee 1000M%) 1 3TH mOMeleHUs 060-
PYJ0BaHbl YCTAHOBKAMU aBTOMATHYECKOTO MOKAPOTYIICHUS.

31aHUe OTHOCHUTCS K KaTeropuu b, eciim 0JHOBPEMEHHO BBIIOJIHEHBI
JIBa YCJIOBUS: 3/JaHUE HE OTHOCUTCA K KaTeropuu A; cyMMapHas 1iomaab
noMenieHuit kareropuu A u b npeBsimaer 5 % ob1ieit miomaayu 3aaHus
w200 M2 JlomyckaeTcs HE OTHOCHTH 3/IaHME K KaTteropuu b, ecim
CyMMapHas mionajas nomenieHuii kareropuu A u b He npesbiaer 25 %
oOmeit miomanu 3aanus (Ho He Oojee 1000M2) M 3TU TTOMEIEeHUs 000-
PYJ0BaHbl YCTAHOBKAMU aBTOMATHYECKOTO MOKAPOTYIICHUS.

31aHUEe OTHOCSTCA K Kareropuu B, eciiv 0JHOBPEMEHHO BBINOJHEHBI
JIBa YCJIOBHUS. 3JlaHHME HE OTHOCUTCS K KateropusiMm A uinu b; cymmapHas
IJI0IMaab ToMeleHn kateropuit A, b u B nipeBsimaer 5 % cymmapHoit
wiomaau Beex nomenieHuit (10 %, ecnu B 34aHUM OTCYTCTBYIOT TIOME-
mieHus kareropud A u B). Jlommyckaercs He OTHOCHTH 3HAYCHHUE K KaTe-
ropuu B, ecnu cymmapnas miomaib noMenieHud kareropuii A, b u B B
3maHuu He mpesbimacT 25 % o6mei miomaau (Ho He 6oiee 3500Mmr) u
ATH MOMEIIEHUsT 000PY10BaHbl YCTAaHOBKAMH aBTOMATHYECKOTO IOXKapO-
TYIICHMUS.

31aHUs OTHOCATCS K Kateropuu I', eciii 0JHOBPEMEHHO BBINOJHEHBI
JIBa yCJIOBUS: 3/IaHUSI HE OTHOCATCA K Kareropusam A, b mimm B; cymmap-
Has IUIoIab ImoMenieHuit kareropui A, b, B u I' npeBsimaer 5 % 06-
el IIomaan 3aanus. JlomyckaeTcss He OTHOCUTH 3/1aHUsI K KaTeropuu
I', ecnu cymmapnas miomaap nomemenni kareroput A, b, B u I' B 31a-
HUU He npeBbimaet 25 % o0meii miomanu (HO He Oolee 5000M2) U 10-
MetieHus: kareropuit A, b u B 00opygoBaHbl yCTaHOBKaMHU MOXKapOTY-
IICHUS.

31aHUs OTHOCATCS K Kareropuu /I, eClii OHM HE OTHOCSTCS K KaTero-
pusim A, b, Bunmu I'.
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IIpakTn4eckas 4acTb

3aoanue 5.1 OnpenenuTh KaTeropuro MOXKapHOM OMAaCHOCTU 3AaHUS
ILIOIIAIBIO 2000M2, €CJIM B HEM MMEETCSI OJHO MOMEILEHUE IIIOMAAbI0 S
KaTeropuu A, a OCTajbHbIC C IUIOIIAJASIMH B IIPOIOPIMH X/Y OTHOCATCS K
kateropusim b u J[. icxonHbie maHHBIC TPEACTaBICHBI B Ta0d. 5.1.

Tabnuya 5.1

Hcxoanbie JaHHBIC K 3aaHuI0 5.1

[Tapa- 3Ha4YeHHEe BEJIMYMHBI IO BApHAHTAM
MeTp 1 2 3 4 5 6 7 8 9 0
S M 40 50 60 70 80 85 75 65 55
xly 1/2 1/3 | 1/5| 2/3| 2/5 3/2 314 4/3 3/

\ " |
IN
OT

o1
A
N

3aoanue 5.2 Paccuurtarh KaTErOpHUIO MOXKAPHOM OMACHOCTU JEPEBO-
00palaThIBAIOIIETO y4YacTKa IUIONIAJbI0 S HA KOTOPOM OJHOBPEMEHHO
HaxXOJUTCA B 00pabOTKe COCHOBas ApeBecrHa Maccoul Q M ApPEeBECHOBO-

JOKHUCTBIE TUTMTBI Maccod P. VcxonHple maHHBIC MPEICTaBICHBI
B Ta0I. 5.2.

Tabnuya 5.2

Hcxoanblie JaHHBIE K 3aJaHUIO 5.2

Hapa- 3HaYeHHEe BEIMYUHEI 10 BapuaHTaM

METp 1 2 3 4 5 6 7 8 9 0
S M 40 50 60 70 80 90 100 120 130 140
Q, xr 200 | 300| 250 350 400 220 320 280 380 430
P, xr 300 | 200| 400{ 200 250 350 230 320 450 420

3aoanue 5.3 Onpenenuth KaTErOpUI0 B3PHIBOMONKAPHONW OMACHOCTH
IPOU3BOJICTBEHHOTO IMMOMEIIICHUS IJIOMIAbI0 S U BBICOTON H, B KOTOpOM
Ut paboTHI MpUMEHsIeTCs alleToH. Ha ocHOBaHMM aHanmu3a aBapuu, B pe-

3yJIbTAaT€ KOTOPOMW MPOJIUTHIM HA TOJI all€TOH MAacCOW M UcnapseTcs B Te-
yenue 3600c.
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[Ipu pemennun 3anaun Kod(PGUIMEHT y4yacTHs BO B3pbIBE HEHCMHa-
pUBIIICICS YyacTH areToHa NpuHsITh paBHbIM 0,25,a koadduiuent, yuu-
THIBAIOIININ HETEPMETUUYHOCTD MOMEILICHHUSI, PaBHBIM 4.

O6opynoBaHue, yCTaHOBIICHHOE B MOMeIIeHHnH, 3annmaeTr 15 % ero
o0bema. B MoMeHT aBapuu Temmeparypa Bo3/lyxa B MOMEIICHUHU COCTaB-
nsna 27 °C.

KoaddumueHT N, yIuThIBalOMUi BIUSHAE CKOPOCTH M TEMIIEPATYPhI
BO3AYIIIHOTO ITOTOKA HaJ IMOBEPXHOCTHIO HCHAPCHHUS, IPUHATH PaBHBIM
2,1.]laBneHne HACHIIIIEHHBIX MTapoB arieToHa coctabisieT 30, 7kl]a.

Wcxoaubie qaHHbBIC MIPECTaBICHbI B Ta0. 5.3,

Tabnuya 5.3
HUcxoanbie 1aHHBIE K 3aJaHUI0 5.3
Bemuuia 3HaYeHHE BEIIMYUHBI 10 BapUAHTAM
1 2 3 4 5 6 7 8 0
m, KT 5 6 7 8 10 12 14 16 15 18
H, M 34| 36| 38/ 40 39 35 3,7 4,2 38 4,0
S ™ 50 | 60| 55| 75| 80| 85 100 150 120 90

llpaxmuueckas paboma 6

KareropupoBanue noMeieHU 1Mo B3PbIBOMOKAPHOUT
U MOKAPHOU OMACHOCTH

Teopernueckast 4acThb

Kamezopuposanue — 310 yCTaHOBJIECHHE KAaTETOPUM TMOMEMICHUN M
3maHuid (MM YacTel 3JaHui MEXKIy MPOTHBOMOMKAPHBIMH CTCHAMH - I10-
’KapHBIX OTCEKOB) MPOM3BOJCTBEHHOTO W CKJIQJICKOIO0 HAa3HAUCHUS B CO-
OTBETCTBUMU C HOMEHKJIATYPOU KATETOPUM U METOJIUKOM UX ONPEIEIICHHUS,
pernamentupoBanapiMi HITb 105-03,B 3aBHCHMOCTH OT KOJIMYECTBA U
XapaKTePUCTHK IT0KapOB3PHIBOOTIACHOCTH Haxojsammxcs (oOparmaro-
IIMXCS) B HUX BEIICCTB U MAaTEPHAJIOB C y4€TOM OCOOCHHOCTEH TEXHOJIO-
TUYECKHUX MPOLIECCOB Pa3MELICHHBIX B HUX IPOU3BOJICTB.
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Kareropun nmomemieHni 1o B3pPHIBOMOKAPHOM W MOKAPHOM OITACHO-
CTH NMPUHUMAIOTCA corjacHo Tadn. AS mpui. A. Kak npaBuio, B 1r000M
1a00paTOPHOM TIOMEIICHUH HMMEIOTCS TOproune Marepuanbl (MeOeb,
OyMmara, IMOKpBITHE I10J1a U T.II.), TO3TOMY OHU OTHOCATCS KaK MHHUMYM
K Kareropuu B.

Jlns pacyeTa U30BITOYHOTO JTABJICHUS B3pbIBa HEOOXOJIUMO 3HATH KO-
JMYECTBO BEUIECTB, MPUHUMAKOIIMX B HeM ywactue. [Ipu onpenenenun
KOJINYECTBA BENIECTBA, MPUHUMAIOIIETO YYaCTHE BO B3pPBIBE, CUUTAETCH,
YTO MPOUCXOAUT pacueTHAsl aBapvs OJHOTO U3 allllapaToB, BCE COAEPKU-
MO€ KOTOPOrO IMOCTYIIAaeT B MOMENIEHHE, MPOUCXOAUT OJHOBPEMEHHO
yTeuKa BELIECTB U3 TPYOONPOBOJOB B TCUCHUE BPEMEHHU, HEOOXOAUMOTO
JUISl IX OTKJIFOUEHUS, U UCHIAPEHNE C MOBEPXHOCTHU PA3IUBIICHUCS KHUIKO-
CTH WJIU C JIOOBIX JPYTUX OTKPBITHIX TOBEPXHOCTEM.

Ecnu pesynbTaT pacuera M30BITOYHOTO JABJICHUSI B3pbIBA ISl ITOMeE-
IIEHUM, B KOTOPBIX OOpaIllalOTCA TOpHOYME Ta3bl MM JIETKOBOCILIAME-
asromuecs xxunkoctu (JIBXK) ¢ Temmneparypoii Benbimku Menee 28 T,
naet 3HaueHue Oosiee S klla, To oHU OTHOCATCS K Kareropuu A. B mpo-
THUBOMOJIOXKHOM CIIy4ae MPOBOJUTCS MPOBEPKA BO3ZMOKHOCTH OTHECEHHS
MOMEIIEHUH K KaTeropuu b, eciu B HUX oOpaIaroTcsi roproyune KUIKO-
CTH C 00Jiee BHICOKOW TeMIEepaTypoil BCIBIIIKA WK TOPIOYUE TTOPOLIKH U
MBUTH.

[Ipennonaraercs, 4TO BO B3pPbIBE YYaCTBYET MbLIb, MOCTYIAOMIAS U3
anmapaToB B MOMEHT aBapuu; U3 TPyOONPOBOJIOB, €CIM OHU HUMEIOTCH;
HAKOMUBIIIASICS MbUIb B MOMEIICHUM HAa MOBEPXHOCTU O0OPYJIOBaHUS U
CTPOUTEIBHBIX KOHCTPYKITUH.

Ecnu B noMenieHuu OJHOBPEMEHHO MPUCYTCTBYIOT TOPIOYME MBUIH U
JIBXX wiu roproure *uJIKOCTH, U30BITOYHBIE JIAaBICHUS B3pPhIBA KaXJI0TO
BHJIa MAaT€pPUAIIOB CYMMUPYIOTCSI U COTIOCTABJIAIOTCSI ¢ TPAHUYHBIM 3Ha-
yeHuem S kl1a.

B ciyuae, xorma 0o00CHOBaH BBIBOJI 00 OTHECEHHUH IMOMEIICHUS K Ka-
Teropuu B, HE0OXoAMMO pPEmMThL BOMPOC O BBIOOpPE Pa3sHOBHIAHOCTEH
MoXapoonacHeIXx kateropuii B1-B4.

[ToxapoonacHasi KaTeropusi NOMEILIECHHS ONPEIEIIIETCS CPAaBHUBAHU-
€M MaKCUMAJIBLHOTO 3HAYEHUS YJIEJIbHOM BPEMEHHOW MTOKAPHOU HATPY3KHU
Ha JIIOOOM M3 YYacTKOB C BEJIMYMHOW YJIEJIbHOUM MOXKapHOW Harpy3KH,
npuBeJCHHON B Ta0. A6 mipui. A.
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[ToxxapHast Harpy3ka MOMEIIEHUN MOKET BKJIIOYaTh B ce0s pa3ind-
HBIC COYETAHUS TOPIOYUX U TPYJHOTOPOYUX KHUJKOCTEU M TBEPABIX Ma-
TEpUAJIOB B MIpEeax IMOKapoonacHoro ydactka. lloxkapHas Harpyska
(MIx) onpenensieTcs o Gpopmyiie

sz GjQP ’ (61)

. o . P
rac G; — KOIM4YEeCTBO |-rO MaTepuana MOKapHOM Har 3KH, KT, T
J 1)

HU3IIAs TEIUIOTAa CrOpaHWs |-r0 Marepuana I0KapHOH HarpysKH,
MJIx/kr (Tabi. 6.1).

Tabnuya 6.1

TenioTa cropaHusi MOKapPOONACHBIX MATEPHAJIOB

MartepHal HIH BEIECTBO Hwuzmias rennora cropanus
MarepuaioB, KJx/kr
1 2
AmoMuHUN 31 087
Aneron 31 360
ben3un 45 700
benzon 40 630
bymara 20 000
JepeBo 19 000
Kepocun 42 900
Kpemunit 32 430
Maruui 25 104
Toxyon 40 936
Pe3nna 27 000
deHon 31790
DTaHoa 30 608
[TonusTunen 46 582

Y nenbHas noxkapHas Harpyska (M/Dx/M?) onpeaensiercs o Gopmyiie

q=Q/S (6.2)
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. 2 2
rje S—IUIomaas pa3MeIieHus MoKapHoi Harpy3ku, M~ (Ho He meHee 10Mm°).

Ecnu 1o ykazaHHOW METOIMKE IMOMEIIEHHE OTHECEHO K KaTeropusM
B2 unu B3, To mpoBepsieTcs BBITIOJTHEHNUE YCIOBHS

Q<0,64q H, (6.3)

rae H — BbicoTa MoMeIeHus, M.

Ecnmu 310 ycnoBre HE BBINOIHSAETCSA, TO MOMEIIEHUE OTHOCAT COOT-
BETCTBEHHO K KaTeropuu Bl nnu B2.

OnpenenvB KaTeropur0 NOMEUIEHUS, MPUHUMAIOT MPOEKTHBIE pellie-
HUS 10 O0ECHEYEHHUIO B3PBIBONOKAPOOE30MACHOCTH MOMEUIEHU U 3/a-
Hud. [Ipu 3TOM y4yuTBIBaeTCS TaKXe KaTreropus 374aHus B LeiaoMm. Eciu
OHAa HEW3BECTHA, TO MPUHHUMAETCS, YTO 3JaHUE UMEET Ty K€ KATETOPHUIO
B3PBIBOIIOXKAPOOIMACHOCTH, YTO U MOMEILIECHHE JIaDOPaTOPHUH.

PacuyeT M30bITOYHOIO AaBJICHUSA B3pPbIBa

N306pITOUHOE NTaBi€HWE B3pbIBA JJIA MHAWBUAYAJIbHBIX TOPIOYHUX Be-
mecTB, cocrosmux u3 aromos C, H, O, N, ClI, Br, |, F,onpenensercs no

dhopmyiie

P, — P) MZ[100
AP:(miX/p% — (6.4)

rae Pmax — MakcHMaabHOE JaBJICHHE B3phIBA CTEXHOMETPHUYECKON Ta30-
BO3AYIIIHOW WJIM MAapOBO3YIIHON CMECH B 3aMKHYTOM OObEME, ompeje-
JSIEMOE T10 CIPABOYHBIM JaHHBIM [3]; IPH MX OTCYTCTBHH IMPUHUMACTCS
Pmax = 900klIIa; Py — HavansHoe gasienue, Py = 101kIla; m —mMacca ro-
prouero rasza, napoB JIB)K wiu roproyux >KWJIKOCTEH, BBIIICAIINX HPHU
pacuere B momelieHue, Kr; Z — Kod(PPUIIMEHT y4acTusl TOPIOYETO BO
B3peiBe: Z = 1 gns Bomopona; Z = 0,5 — it Apyrux roproymx ra3os;
Z = 0,3 —nnsa JIBXX u roprounx xujakocreit; Z = 0,5 —1s roprouux mel-
neit; Vg, — cBoboanbiii 00beM nomemenus (Vg = 80 %o00neMa momerie-
HUS), M; pp — INIOTHOCTh 'a3a WM Iapa IpH pacueTHOM TeMIiepaType,
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3.
kr/m”; C., — CTeXHOMETpUYECKas KOHIEHTpaIus roproudero, % o00., BbI-
qyuciseMas 1mo gopmyiie

CCT = ﬂ, (65)
1+ 4,843
rae B=n, + % —% — CTEXHOMETPUYECKUN KOAI(PDHUITMEHT KUCIOPO-

Ja B peakuuu cropanus (n, ny,, no, n, — aucio atomo C, H, O u ranou-
I0B B MoJjiekyse roprouero); K, — ko3 GHIMEeHT, yIUTHIBAIOIIHNIA HErep-
METUYHOCTh TOMEIICHUS U HeaanabaTUYHOCTh Mpollecca TOpPeHMs,
K,=3.

PacyeT n30bITOUHOTrO JaBiacHUs B3pbiBa (KI[1a) 11 ocTalbHBIX TOpIO-
YUX BEIIECTB U JJII KX CMECEeH MOXKET OBITh BBIMIOJIHEH 10 hopMyJie

mH_ P,Z
AP = , (6.6)
VCB pB Cp TO KH

rne H, —terioTa cropanus, kJk/Kr; p, — IUIOTHOCTH BO3/yXa JI0 B3phIBa
npu Temneparype 7; C, — TEIUIOEMKOCTh BO3/1yXa, IPUHUMAETCA PaBHOU
1,01x/Ix/(xr - K); Ty —HavampHas TeMIiepaTypa Bo3ayxa, K.

Eciu B moMemennn BeAeTcsl paboTa ¢ UCIOJIb30BAHUEM TOPIOYHMX T'a-
30B, TO MMPOU3BOIUTCS pacuyeT U30BITOYHOro AaBjiacHuUs 1o Gopmyire (6.4)
w (6.6), npuueM Macca (KTr') OCTYIHMBILIETO B IIOMEIIEHUE MTPU PacUeT-
HOW aBapuu rasa omnpenemnsercs mo Ggopmyie

m = (Va + Vi) pr, (6.7)

3.
rae V, — o0beM rasa, BBIIEAIIET0 M3 ammapara, M, V, — o0beM rasa,
3
BBITIIEIIETO U3 TPYOOIIPOBOJOB, M .
[Ipu sTOM

V, = 0,01P,V, (6.8)

) 3.
rae P, — naBnedue B anmaparte, klla; V —o0bem anmapara, M,
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VT - VlT + V2Tl (69)

rae Vi, — 00beM Tasza, BBIMIEAIIETO U3 TPyOOMpoBOaa IO €ro OTKIIoYe-
3.
HUSA, M,

VlT = qt, (610)

3/ .

rae J — pacxoj rasa B TpyOompoBoae, M-/c; t — BpeMs OTKIIOUYCHUS TPY-

oonpoBoaa; Vo, — 00beM rasa, BBIIICAIIETO U3 TPYOOIPOBOa MOCTE €ro
3.

OTKJIFOYEHUS, M"

V,, = 0,0kP, 1L, (6.11)

rae P, — nasienue B TpyOomnpoBoje, klla; I — BHyTpeHHUl nuamerp Tpy-
oompoBonaa, M; L — niauHa TpyOompoBoAa OT aBapUMHOTO ammapara 10
BEHTHJIS WJIU 3Q/IBMKKH, M.

Bpewmsi otkmtoueHusi tpyOomnpoBoja t mpuHumaetcs paBubiM 120 c,
€CJIM UMEETCSl CUCTeMa aBTOMAaTHYECKOTO OTKItoueHus, 1 paBHbIM 300c
IIPU PYYHOM OTKJIFOUCHUH.

[Tpu mpoBenenun padot ¢ JIBX u roprounmu xuakocTsiMu u30bITOY-
HOE JIaBJICHHE B3pbIBa B TIOMEIICHUH TaKXe OIpeenseTcs mo ¢opmye
(6.4) wu (6.6). Macca (kr) mapoB >KHIKOCTH, IOCTYIUBIINX B ITOMEIIIC-
HUC NMPU HAIMYUH HECKOJIBKUX HCTOYHUKOB HUCHApCHHS (ITOBEPXHOCTH
Pa3IUTON JXKHUIAKOCTH, TIOBEPXHOCTh CO CBEKCHAHECEHHBIM COCTaBOM IpHU
OKpacKe, MPOMBIBKE MJIM MOKPBITHH, IIOBEPXHOCTh OTKPHITBIX €MKOCTEH),
omnpeaenseTcs no dbopmyJie

m=mp, + My, +me , (6.12)

e m, —Macca HapoB, MOCTYIMUBIINX C HOBEPXHOCTH Pa3lUBa, KT} Mgy —
Macca MapoB, TOCTYIHUBIINX C OTKPBITBIX MTOBEPXHOCTEH, KT; m, — Macca
apoB, MOCTYIUBIINX C MIOBEPXHOCTEH, HA KOTOPhIC HAHECEH MPUMEHSIC-
MBIN COCTaB, KT.

[Tpu 3TOM Kaxka0€ U3 ciaraeMbix B Gpopmyite (6.12)onpenensercs mo
dhopmyiie
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m=W Ft, (6.13)

rae W — HHTEHCUBHOCTD HcIapeHus, Kr/(c 'MZ); Fj — mnomans ucnape-
HUS, M2; t —BpeMs ucrapenus, c.

WnrencusHocTs ncnaperns W, kr/(c - M%) ompeensercs mo crnpasou-
HbIM WJIM DKCIEpUMEHTAIbHbIM AaHHbIM. [t JIBXXK mpu komHaTtHOM
Ttemrreparype pacuer W npousBoauTcs mo Gpopmyiie

W =10°nP VM, (6.14)

rae N — ko3 PUIMeHT, MpUHUMaeMblil 10 Taba. 6.2 B 3aBUCUMOCTH OT
CKOPOCTH W TEMIIepaTypbl BO3AYIIHOTO MOTOKA HaJ MOBEPXHOCTHIO HC-
napenusi; P, — JaBJICHUE HACBIIIEHHOTO TMapa KUAKOCTH MPU PACUCTHOU

temreparype, klla, onpenensiemoe 1o ypaBHeHuto AHTyaHa; M — MoJie-
KyJIsipHast Macca, r/MoJib.

Tabnuya 6.2

3nauvenusi KO3(pPUUMEHTOB /151 pacyeTa MHTEHCHBHOCTH ucnapenns JIBXK

CKOpOCTb BO3IYIIHOTO 3uauenue koddduumenra n npu remueparype t, °C,
[IOTOKA B [IOMEILEHUH, B IIOMEILCHUN
m/c 10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

[Tnomaner ucnapenus F B ciyuyae nponusa JIBXK u roprounx xujko-
CTEN OMNpENENIAeTCA UCXO0/I U3 pacyeTa, yTo 1 1 cMecell U pacTBOPOB, CO-
nepxkamux no mMacce /0 % um mMeHee pacTBOpUTENeH, pa3UBaETCs IO
IUIOIIAN 0,5M2, a OCTAJIBbHBIX KHUIKOCTEN —Ha 1 M2 Hona IIOMEILIEHNUS.

JIMMTEeNbHOCTh UCTIAPEHUS JKUAKOCTH { MPUHUMAETCS paBHOW BpeMe-
HU TOJTHOTO Mcnapenus, Ho He 6osee 3600c.

Kaxk [IpaBUjIO, KOJIMYCCTBO AUCIICPCHBIX I'OPHOYUX MATCPHAJIOB, KOTO-
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pbIe UMEIOTCA B JJaOOpaTOPUU M MOTYT IEPEerTH B €€ 00heM ¢ 00pa3oBa-
HUEM B3PBIBOOMACHBIX a’POB3BECEH MpU aBaphsiX, HEIOCTATOYHO JIJIs
pa3BuUTHs U30BITOUYHOTO daBjeHuss Oosee S klla. UtoObl yOeauThes B
3TOM, JOCTATOYHO IPOU3BECTH OOPATHBINA pacueT mo ypaBHeHHuio (6.5),
pEIIMB €ro OTHOCHUTEILHO M (Macchl Marepuala), y4acTBYIOIIETO BO
B3pBIBE, U COMOCTABUB TOJYyUYCHHOE 3HaUE€HUE ATOW MacChl, HEOOX0IMMOE
JUTSL CO3/TaHMs M30BITOYHOTO JaBiieHus B S klla, ¢ pealbHBIM KOJUYECT-
BOM Marepuaja, KOTOPBIH MOXKET NPHHITh y4acTHE BO B3pbiBe. Ecim
nepBasi BEIMYMHA 3aBEJOMO OOJIbIIIE BTOPOM, TO TIOMEIIEHNE OTHOCST K
KaTeropuu B.

PacueT n30bITOYHOTO JaBieHUs (KT) MPU B3PHIBE TOPIOYHX ITOPOIIKOB
¥ TIBIJICH TIPOU3BOIUTCS IO opMyIIe

mH_P,Z
AP = , (6.15)
VCBpBCpTO KH

rae H, — Tennora cropanus marepuania, JK/Kr; p, — INIOTHOCTh BO3AyXa
10 B3PbIBA, K/, npu HavanbHON TeMneparype To; C, — TEMIOEMKOCTh
Bo3ayxa, Jx/(xr - K) (momyckaercst npunumats C, = 1,01x/Ix / (xr - K);
Z — k03 GUIMEHT y4acTHs B3BEIIICHHOW TOPIOYEH MBI BO B3phIBE, Clie-
AayeT npuHUMaTh Z = 1 JuIs MOPOIIKOB METAJIJIOB M CIUIABOB (B TOM YHCIIC
U MOPOIIKOB KPEMHHUSI, yIOTPEOIIeMOro B MOJIYIPOBOIHUKOBOM IIPOH3-
BOJCTBE); cieAayeT npuHuMaTh K, = 3, eclin paccuuThiBaeTCsd H30BITOY-
HOE JaBJICHHE B OOJIBIIOM IOMEIICHUHU (HampHMep, B 3JaHUH MacTep-
CKOH WM 1Iexa, UMEIOIIEeM OOJIBINYIO IuIomiaab npoemMoB), u K, = 2, eciu
pacder BeACTCS Uil OTHOCHUTEIBHO HEOOJBIIOro MOMEIICHHS (KaMephl
BEHTHJISIIIUOHHBIX YCTAHOBOK, MMOMEIICHHUE 11 YCTAHOBKH (DUIIBTPOB HIIH
IIUKJIOHOB M T.II.); M — pacyeTHas Macca B3BEIICHHOW B 00beMe ITOMeIe-
HUSI TIBUIK TIPU aBapUHHOM CUTYyallMH, KT, onpeaeiasiemMas no ¢hopmyJie

m =My, + My, , (6.16)

TJI€ My, —pPacuyeTHasi Macca B3BUXPHUBIICHUCS NBLIH, KT
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My, = Kgs my (6.17)

rae Ky, — 10715 OTJI0KUBIICHCS B TIOMEIIEHUH TTBUTH, CITOCOOHOM MeperTH
BO B3BECIIICHHOC COCTOSIHUE B pe3yJIbTaTe aBapuiiHOM cuTyaruu (mpu OT-
CYTCTBHU ODKCIEPUMEHTAIbHBIX CBEJCHUM JOIMYCKaeTCs NPUHUMATh
Ky = 0,9), m, — Macca OTIOKHMBIICHCS B IMOMEIICHUN MBLIA K MOMECHTY
aBapuH, KT; m,, —pacyeTHasi Macca MbUJIA, TOCTYNHUBILIEH B TOMEIICHUE B
pE3yJIbTATE AaBAPUMHON CUTYAIIUH, KT

My = (man + C|T)H . (6-18)

TJIe M,, — Macca roproYe MbUTH, BHIOPACcChIBAEMOW B MOMEIIEHUE U3 arl-
napara, Kr; ( — KOJIM4YECTBO MBIJICBUIHBIX BEIIECTB, MOCTYIAIOIINX B aBa-
PUITHBIN anmapar 1o TpyOOIpOBOAaM J0 MOMEHTA UX OTKJIFOYCHMS, KI/C;
T — BpeMs oTkJIroueHusi, paBHoe 120 ¢ mpu aBTOMAaTHYECKOM OTKIIFOUE-
Huu 1 300 ¢ mpu oTkIroUYeHUN BpyuHYHO; K, — KO3 hUIIMEHT MbIIeHUs,
MPEACTABIISIONINN OTHOIIICHUE MAacChl B3BEIICHHOW B BO3JyXe MbUIA KO
BCEH Macce MbUIH, MOCTYIMBIIEH U3 anmapara B noMemnieHue (mpu oTcyT-
CTBUU 3KCIIEPUMEHTAIBHBIX CBEJICHUN O 3HaueHuu K, momyckaercs mpu-
Humath. K, = 0,5 —m1s neuiedd ¢ qucnepcHocThio He MeHee 350 Mk,
K.=1,0 —mns meuiedt ¢ pucnepcHocThio MeHee 350 MkM); m,; — Macca
OTJIOKUBIIICHCS B TIOMEIIEHUH TIBUTA K MOMEHTY aBapHH, KT;

my = Ky (mqy+ my) [ Ky; (6.19)
mi=M; (1 —a) i, (6.20)

I mj — Macca IbUTH, OCeJaloIIel Ha pa3IuYHbIX MOBEPXHOCTIX B I10-
MEIIECHUH 3a MEXKYyOOpOUHBIH mepuof, rae | = 1, 2;m; — Macca mbLIH,
oceJlalole Ha TPYAHOAOCTYIIHBIX JUISI YOOPKHM IOBEPXHOCTSIX ITOMeEIIe-
HUS B TIEPUOJ MEXIYy T'eHepalbHBIMU YOOpKaMu, KT, my — Macca IbLIH,
oceJlarole Ha JOCTYIHBIX JUIs1 YOOPKH MOBEPXHOCTSAX B IMOMEIICHUH 3a
MIepHOJI BPEMEHU MEXIy TEeKyIIMMH yOOopKamu, Kr; M; — macca TbLIH,
BBIZICIISIONICHCS B 00BEeM MOMEIIEHUS 32 TIEPUOJ BPEMEHU MEXIy TeHe-
paJbHBIMU yOOpKaMH, Kr; M, — Macca MbLUIM, BBIACISIONICHCS B 00beM
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MOMENICHUs 32 MEePUOJ BPEMEHH MEXAY TEKYIIMMHU yOOpKamu, Kr; Pi,
B,— monm BeIACHAIOIIEHCS B 00bEM IMOMEIICHUS MbLUIM, OCEaaroliei co-
OTBETCTBEHHO Ha TPYAHOJOCTYIHBIX U JOCTYMHBIX ISl YOOPKH MOBEPX-
HocTax nmomerienus (B, + B, = 1; monyckaercs npuauMats B, = 1,3, = 0);
Ky — koaddunuenT s>pdexktuBHOCTH NbUICYOOpPKH (IpU CyXOM Iblie-
yoopke K, = 0,6); K, — monst roproueii nbLId B 00IIel Macce OTIOXKCHUIH
TBLIH.

IIpakTn4eckas 4actb

3aoanue 6.1 IlpoBecTH KaTEropupOBaHUE IO B3PBHIBOMOXKAPHOU U
MO>KapHOW OMACHOCTH MOMENIEHUs, B KOTOPOM HAaxOJMTCS almapar, pa-
OOTaIIMil B MPOTOYHOM peKUME B aTMocdepe BoAopoia, MpU aBapuu
amnmapara ¥ OCTYIUIGHUH BOJIOPO/Ia B BO3/IYX.

IIpu pacuere yuecTb, 4TO BECh BOJOPO/I, BBIXOASAIIMN U3 alrapara, CKu-
raercs B (hakesne, Ipyrux TOPIOYMX WM B3PHIBOOMACHBIX BEIIECTB U MaTe-
PHAJIOB B TTIOMEIIIEHUH HET, 110/1a4a T'a3a OTKJIF0UAETCS aBTOMATHYECKHU.

BapuanTel 3amanuii npuBegeHsl B Tabn. 6.3. [Ipu pacuerax yuecTs,
yT0 npu 20 C mWI0THOCTH BOAOPOAA Pyoy = 0,083KF/M3.

Tabnuya 6.3
Bapuantsl 3a1aHuii
Homep Vans M Py, xlla | Py, xlla| r,m L, m Obnem 3| g, M
BapHUaHTa MOMEIICHUS, M
1 2 3 4 5 6 7 8
1 2 160 200 0,03 20 250 0,01
2 2,5 150 200 0,02 10 300 0,005
3 3 200 300 0,04 20 400 0,02
4 2,5 150 220 0,01 15 350 0,003
5 3,5 150 250 0,02 15 350 0,01
6 2,5 120 150 0,02 10 400 0,02
7 2,5 160 300 0,02 12 450 0,03
8 2 150 200 0,03 15 800 0,004
9 3 200 250 0,02 20 700 0,0%
10 4 180 220 0,04 15 600 0,003
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IIpooonscenue maon. 6.3

1 2 3 4 5 6 7 8
11 4 150 200| 0,03 20 500 0,02
12 3 200 250| 0,03 135 450 0,00b
13 2,5 180 190 | 0,02 10 400 0,002
14 5 150 200 0,015 10 450 0,003
15 4 170 200/ 0,01515 500 0,006
16 3 120 130| 0,02 12 250 0,004
17 2,5 130 160 | 0,04 14 600 0,05
18 2 140 170| 0,02 10 700 0,02
19 3,7 165 185| 0,015 15 650 0,005
20 3,2 160 180 | 0,025 22 750 0,01
21 3,3 145 195| 0,03 / 420 0,00%
22 2,7 150 190| 0,025 8 450 0,002
23 1,6 120 200| 0,03 12 500 0,01
24 1,9 140 160 | 0,02 17 450 0,00%
25 6,0 150 200| 0,05 20 1000 0,04

3aoanue 6.2 PaccumTtaTh M30BITOYHOE NaBJICHHE B3PHIBA B MOMEIIIE-
HHUH, B KOTOPOM MPOU3BOJUTCS Pa3MOJI KPEMHHUS B MOPOIIOK C pa3Mepa-
mu dactuir MeHee 100 mxm. B momenieHun OTCYTCTBYIOT KakKue-TH0O
JpyTHUe B3PBIBOOTACHBIE M TOPIOYHME BEIIECTBA U MaTepualibl. J[poOuis-
HO-Pa3MOJIbHOE 000PYyAOBaHHE — IIEPUOINYECKOTO ICHCTBHUS.

HcxonHbie AaHHBIC: TEIUIOTA TOPEHU KpeMHus H, = 3,24-10 Jix/xr;
TemrnepaTtypa Bozayxa 293K, mIOTHOCTh BO3ayXa 1,206 kr/m”>. Bapwuan-
THI 3aJJaHU# TIpUBEJICHBI B Ta0JI. 6.4.

Tabnuya 6.4
BapuaHTtsl 3a1aHuid
HOMep KonuuecTBO mbUTH KOJ'II/I‘Ie(\)’TBO IIbIJIN KPEMHUA, O0bem

erMHI/IH B annapaTax, occaaruIcu B ITIOMCIICHUN MG)KZ[y IIOMCIIICHHUA,

papranta KT pIICYOOpKaMH, KT M

1 2 3 4
1 100 15 15 000
2 60 10 12 000
3 80 20 15 000
4 40 10 20 000
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IIpooonsicenue maon. 6.4

1 2 3 4

S 30 5 10 000
6 20 5 12 000
7 25 5 12 000
8 30 6 10 000
9 50 4 13 000
10 60 10 15 000
14 120 20 20 000
12 100 16 25 000
13 80 15 60 000
14 75 9 10 000
15 95 6 15000
16 60 4 20 000
17 70 S 25 000
18 50 S 30 000
19 40 4 35 000
20 35 6 40 000
21 45 8 45 000
22 65 9 50 000
23 100 10 50 000
24 120 15 40 000
25 110 20 35 000

3aoanue 6.3 CormacHo UCXOAHBIM JaHHBIM (cM. Taba. 6.5), onpene-
JUTh KaTeropuro mnoxapoornacHoctu B1-B4 mnomenieHuit s pa3HbIX
10! pa3MeIlIeHUs] HarPy3KHU.

Tabnuya 6.5
BapuaHTtsl 3aaHuii
Ho- By ¥ KONIUYECTBO MaTepHaa, Kr Bicora || OWAAE ASMCITCHI
Mep HoMere- Harpy3ku, M
Bagg);;— Hepeso| Bymara |Ilommstmien | Pesuna HUS, M S S
1 2 3 4 5 6 7 8
1 100 50 2 10 3,5 15 30
2 85 45 5 15 3,3 10 30
3 90 40 3 20 3,5 15 40
4 70 35 4 15 4,0 12 35
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IIpooonscenue maon. 6.5

1 2 3 4 S 6 7 8

3 90 30 10 10 2,5 14 40
6 95 25 2 5 2,7 16 45
7 100 40 S 7 2,9 18 50
8 85 30 9 9 3,1 20 20
9 50 35 8 11 3,3 18 25
10 60 40 7 13 3,5 17 30
11 40 45 20 15 3,7 15 35
12 45 50 10 17 3,9 13 40
13 50 55 5 19 4,0 11 45
14 95 60 5 21 3,5 10 50
15 60 55 3 20 3,0 12 55
16 65 50 4 18 2,5 14 20
17 70 45 6 16 3,5 16 25
18 75 40 9 14 3,3 18 28
19 80 35 10 12 3,5 20 30
20 85 30 3 10 3,5 22 33
21 90 35 3 8 3,5 24 35
22 95 40 2 13 3,5 26 40
23| 100 45 1 15 3,3 28 45
24| 105 50 6 18 3,5 30 50
25| 110 55 4 20 3,5 35 60
26 70 50 3 15 4,0 15 30
27 75 45 4 10 2,5 12 33
28 80 40 10 S 2,7 14 35
29 85 35 2 7 2,9 16 40
30 90 30 3 9 3,1 18 60
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llpakmuueckasa paboma 1

3ammra oT IICEKTPUICCKOTO TOKA
n Cpeacrea SHeKTpOﬁe?.OHaCHOCTI/I

Teopernuyeckasi 4acThb

be3onacHocTh mpu paboTe C AIEKTPOYCTAHOBKAMU OOECIIEUMBAETCS
MIPUMEHECHUEM PA3JIMYHBIX TEXHUYECKHUX U OPTaHW3alHOHHBIX Mep. OHu
pETJIAMEHTUPOBAHBI IEUCTBYIOLIUMHU MIPABUIAMU YCTPOMCTBA DJIEKTPOYyC-
taHoBOK (ITVD). TexHudyeckne cpeacTBa 3aIllUThl OT MOPAKCHHS DJICK-
TPUUYECKUM TOKOM JIEJISITCS HA KOJUIEKTUBHBIE M WHIWBUIYaJIbHbIE, Ha
CPEACTBA, NMPEAYNPEXKIAIOIINE TPUKOCHOBEHHE JIOIEH K dJIEMEHTAM Ce-
TH, HaXOJSAUIMMCSI O] HANpsDKEHUEM, M CPEJCTBA, KOTOpbIe o0ecreyun-
BalOT 0€30MaCHOCTh, €CJIM MPUKOCHOBEHUE BCE-TaKU MPOU3OILIO.

3awumnoe 3azemaenue —3TO MPETHAMEPEHHOE COEAUHEHHE C 3€MIIEH
WJIM €€ DKBUBAJIEHTOM METAJUIMYECKUX HETOKOBEAYUIMX YaCTEU BJIEKTPO-
000OpyA0BaHUsI, KOTOPhIE B OOBIYHOM COCTOSIHUM HE HaXOJATCS IOJ| Ha-
MPSKEHUEM, HO MOTYT OKa3aThCsl MO HUM IIPU CIyYahHOM COEIUHEHUU
UX C TOKOBEIYIIUMH YACTSAMMU.

CylecTBYIOT 3a3€MJISIIOIIAE YCTPOKUCTBA JBYX OCHOBHBIX THUMOB. Pa3-
JIMYAOT 3a3€MJIUTEIIA WCKYCCTBEHHBIC, MPEAHA3HAYECHHBIC HCKIIOYMU-
TEJIbHO IS LEJIEN 3a3€MJICHUS, U €CTECTBEHHbIE — CTOPOHHUE ITPOBOMS-
M€ YaCTH, HAXOIAIIMECS B DJIEKTPUUECKOM KOHTAKTE C 3€MJIEH HEIO-
CPEACTBEHHO WJIM Yepe3 MPOMEKYTOUHYIO NMPOBOIAILLYIO CPENY, UCHOJIb-
3yeMble IS LIENEN 3a3EMIICHUA.

JIJ1s1 UCKYCCTBEHHBIX 3a3eMJIUTENCH MPUMEHSIOT OOBIYHO BEPTHUKAJIb-
HbIE U TOPU30HTAJIBHBIE IIEKTPOAbl. B KaueCTBE €CTECTBEHHBIX 3a3E€MIIU-
TeJIEU MOTYT UCIIOJIb30BAaThCS: MPOJIOKEHHBIE B 3€MJIE BOAOIIPOBOIHBIE U
ApyTHE MeTaUTMYecKue TPYyOs! (3a HCKITIOUEHUEM TPYOOIIPOBOIOB TOPIO-
YHUX KUIKOCTECH, TOPIOYHMX WIIM B3PHIBOOIIACHBIX I'a30B); 00CAIHBIC TPYOBI
apTe3UaHCKUX KOJIOJIEB, CKBAXWH, MIyphOB U T.I.; METAJUIMYECKUE U
XKeJe300€TOHHBIE KOHCTPYKIUM 3IaHUM U COOPYKEHUH, UMEIOIIHNE CO-
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CIMHEHUS C 3eMJIeH; CBUHIIOBBIE O0O0JOYKM Kaleliei, MpOJIOKEHHBIX B
3eMJIe; METAUIMYECKUE IIIMYHThI TUIPOTEXHUUECKUX COOPY>KEHUH U T.II.

PacyeT 3alMTHOrO 3a3eMJICHUS UMEET IEJIbI0 ONPECINTh OCHOBHBIC
napaMeTphl 3a3€MJICHUSI — YUCJI0, pa3Mepbl U MOPSAJIOK pa3MEIICHUs O~
HOYHBIX 3a3€MJIMTEICH U 3a3€MIISIIOIMX MPOBOJHUKOB, ITPU KOTOPHIX Ha-
MIPSDKEHUS MPUKOCHOBEHUS | I1ara B TIEPHOJ] 3aMbIKaHuUA (a3bl Ha 3a3eM-
JICHHBIA KOPIYC HE MPEBBIIIAIOT JOMYCTUMbBIX 3HAUCHUM.

Jlns1 pacyeTa 3a3eMiIeHUS HEOOXOIUMBI CIISTYIOIINE CBEICHUS.

1) xapakTepHCTHKA 3JICKTPOYCTAHOBKU — THIT YCTAHOBKH, BUIBI OC-
HOBHOTO 000py/IoBaHUsA, paboune HAIpPsHKEHUS, CHOCOOBI 3a3eMIICHHS
HeWTpasiel TpaHc(popmMaTopoB U TEHEPATOPOB U T.I1.;

2) IIaH 3JEKTPOYCTAaHOBKH C YKa3aHHEM OCHOBHBIX pa3MeEpOB M pas-
MEILEeHUSI 000pYI0BAHUS;

3) dopMBI U pa3Mephl JICKTPOAOB, U3 KOTOPHIX MPEITyCMOTPEHO CO-
OPYJIUTh MPOEKTUPYEMBIN I'PYIIIOBOM 3a3€MIIMTENb, a TaKXKE MpPeAroa-
raeMasi rJiyOuHa Mmorpy>kKeHus uxX B 3eMIIIO;

4) naHHBIC U3MEPEHUN YAEIbHOIO CONPOTUBJICHUS I'PyHTa HA y4acT-
K€, TJI€ JOJDKEH OBITh COOPYXKEH 3a3€MJIUTEIIb, U CBEJACHUS O MOTOJIHBIX
(KIMMAaTHYECKHX) YCIOBHUAX, MPU KOTOPHIX MPOM3BOAUINCH 3TH HU3MEpe-
HUSI, @ TAKXKE XAPAKTEPUCTHKA KJIMMATU4YECKOM 30HBI. Ecium 3emisa npu-
HUMAETCA JIBYXCIOWHOM, TO HEOOXOAMMO HMETh JaHHBIC H3MEpPECHHI
YACIBHOTO COMPOTHUBJICHHUS OOOMX CJIOEB 3€MJIM M TOJIIMHBI BEPXHETO
cios,

5) maHHBIC O €CTECTBCHHBIX 3a3¢MIIMTEIIAX . KAKHUE COOPYIKEHUS MOT'YT
OBITh MCIOJIb30BAHBI JIJI1 ATOM II€M U CONMPOTUBJICHUS UX PACTECKAHUIO
TOKa, MOJIyYCHHBIE HEMOCPEACTBEHHBbIM H3MEpeHHeM. Eciau mo Kakum-
100 MPUYMHAM U3MEPUTHh CONMPOTUBIICHUE €CTECTBEHHOTO 3a3€MIIUTENS
HEBO3MOYKHO, TO JOJDKHBI OBITh MPEACTABIICHBI CBEICHUS, TTO3BOJISIONINE
ONPEACIUTH 3TO COIPOTUBIICHUE PACUETHBIM ITyTEM;

6) pacyeTHBIM TOK 3aMbIKaHHWS Ha 3eMiIi0. ECM TOK HEM3BECTEH, TO
€ro BBIYMCIISIIOT OOBIYHBIMU CIIOCO0AMU;

7) pacueTHBIC 3HAYCHHS JTOMYCTHUMBIX HANMPSHKEHUH MPUKOCHOBCHUS
(v mara) v BpeMs JEWCTBHS 3alUThI, B CIIy4ae €CIIM pacdyeT MPOU3BOIUT-
Cs1 TIO HaIIPSKCHUSAM IPUKOCHOBEHUS (M 11ara).
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Pacuer 3a3emiieHUsI MPOU3BOAUTCS OOBIYHO JJIsI CIIy4aeB pa3MEICHHUs
3a3eMJIMTENS B OAHOPOAHOM 3emuie. B mocnennue roapl pa3paboTaHbl U
HaYyaJll MPUMEHSIThCA MHKEHEPHBIE CIIOCOOBI pacuera 3a3eMiuTesied B
MHOTOCJIOMHOM TPYHTE.

Jlist pacuera CONPOTHUBIICHUS 3AIIUTHOTO 3a3€MJICHUS HEOOXOIUMO
BOCIIOJIB30BaThCS (hOpPMYJIaMU

_RR,
RTR R

>
rae R, R ; —coOoTBEeTCTBEHHO CyMMapHOE CONIPOTUBIIEHUE BCEX BEPTH-

KaJIbHBIX 3a3€MJIUTENCH, TOPU30HTAIHLHOTO 3a3EMIIUTEIIS,
CymMMapHO€ CONPOTUBIIEHNE BEPTUKAIBHBIX 3a3€MIIUTENCH Onpenens-
eTcs 1mo popmyiie

rac R: , — COHPOTHUBJICHHUC OAHWHAPHOI'0 BCPTHUKAJIBHOTO 3a3CMIIUTCIIA,

OM; N — KOJHMYECTBO BEPTUKAIBHBIX 3a3€MJIUTEIICH B YCTPOWCTBE; I —
K03 (PUIIMEHT UCTIOIBL30BAHUS 3a3EMIIUTE]IS.

ConpoTuBIIEHUE PACTEKAHUIO TOKA OJHOT'O BEPTUKAIBHOTO 3a3€MJIU-
Tenst (THIT 3a3eMIIMTEIIS — YTOJIKOBBIN) onpeaesieTcs no Gopmyiie

R§3:L In 2—IB+O,5 In 4+l
cTom U 0,9% 4-|

ConpoTuBieHNE PaCTEKAHUIO TOKA OJIHOTO BEPTUKAIBHOTO 3a3€MIIM-
TS (TUI 3a3EMIIMTENIST — KPYTJIOro CEUCHHMS) OnpeelisieTcs o Gopmysie

:L |n2_|+0’5|n4—+| ’
o\ d 4 -1

R
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r7ie P — yAelbHOE CONpPOTUBJICHUE TpyHTa, OM; | — 1JIMHA BEpTUKAILHOIO
3a3eMIIMTENA, M; D — mmMpHHA HOJKKM yrojika JIjis 3a3eMJIMTENIsS, BBIITOJ-
HEHHOI'0 M3 YIJIOBOM cTanM, M; d — HapykHbI auameTp TpyObl (IpyTa)
IUTSL 3a3€MJIUTEISA, BBITOJIHECHHOTO M3 TPYOBI MM MpyTa, M; t — riryOuHa
3aJI0’KCHHS BEPTUKAIBHOIO 3a3€MJIUTEIIS;

Conels
2

rae h — rmyOuHa 3anoxeHus 3a3eMiauTens; |, — IJMHa BepTUKAIBLHOTO 3a-
3€MIIUTEIIS, M.

Ecnu conpoTuBiieHHE OJHOTO BEPTUKAIBHOTO 3a3eMJIATENSE OOJbIIe
JOMYCTUMOTO COIMPOTHUBJICHUS 3a3eMJISIIOIIETO YCTPOICTBA, ClieI0Ba-
TeJIbHO, HEOOXOAUMO 00JIee OJTHOTO 3a3EMIIUTENS.

HeoOxoamMoe yucno napamuieibHO COSUHEHHBIX 3a3eMJIUTENCH MpU
K03 (HUIIMEHTE UCTIONB30BaHMS BEPTUKAIBHBIX 3a3emiuTenei 1, = 1 on-
penensoT o hopMyJie

n= R ,
R,

rac I{_B — COIIPOTHUBJIICHHUC OAWHAPHOI'O BCPTHUKAJIBHOTO 3a3CMIINTCIIA,

OM; My — KO3 PUITMEHT MCMOIB30BaHUSI BEPTUKAIBHBIX 3a3€MIIMTENCH;
R, — nomycTuMoe COnpOTUBIIEHHE 3a3€MIISIIOILIETO YCTPOICTBA.

3Has TPUONU3UTEIBHOE KOJIMYECTBO BEPTUKAIBHBIX 3a3eMIIUTEIICH,
HEOO0XOAUMO ONpeAciuTh (HaKTUUECKUM KOA(DPUIUEHT HUCMOIb30BAHUS
3a3eMJIMTEIIEH.

ComnpoTHUBJIeHUE PACTEKAaHUIO TOKA TOPU3OHTAIBLHOTO 3a3€MIIUTEIS
OTIPEACIISIOT MO (hopMyIie
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rjae |, — JUIMHA TOPU30HTAIBHOTO 3a3¢MIIMTENISA, M; P — YACIBHOE COIPO-
TUBJICHUE rpyHTa, OM * M; b — ImIMpHHA COeTMHUTEILHOM Monockl, M; h —
rTyOMHa 3aJ10KEeHUS MOJIOCHI, M.

JITMHY TOPU30HTATBHOTO 3a3€MJITUTENIS OTIPEACIIIOT 10 hopMyJie

|, =11S(n1,

re S— paccTosHuEe MEXIY IByMSI COCEIHUMH TOPU30HTAbHBIMU 3a3EM-
JIUTEISIMH, M.

IIpakTn4eckas 4actb

3aoanue (.1 OnpenenuTb CONPOTUBIIEHNE BHIHOCHOTO 3aIIUTHOIO 3a-
3eMJICHUS TIPU JOMYCTUMOM COIIPOTUBIICHUH 3a3EMJISIOIIET0 YCTPONHCTBA
R, = 4 OM, B KOTOPOM BEPTUKAJIbHBIC 3a3€MJIUTEJIM, UMECIOIIUE JIJIUHY
2 M, BBITIOJIHEHBI U3 CTAIBHBIX TpyO (Koa — 1) muamerpom 100 MM mim
cranbHOro yroska (kox — 2) ¢ mmpunoil mojaku 100 MM U coeTMHEHBI
MEXay coOoi cTalbHO# mojocoi pazmepamu 40%4 MM Ha cBapke. 3a-
3eMJISIIOIIEE YCTPOUCTBO 3ariay0sieHO Ha 1 M B TPYHT-CYTJIMHOK C yAEb-
HBIM COTNPOTHBJIEHHEM P. BepTukanabHbIe 3a3eMIIUTENIN 3a0UTHI B TPYHT
Ha paccTostHUU S aApyr oT apyra. KoadhpuiimeHT ucmoabp30BaHus BEPTHU-
KaJIbHBIX 3a3eMiIMTeIeH B (opmylie s ONpeaesICHUS COMPOTHUBICHHS
3aIIUTHOTO 3a3eMJICHUS IPUHATH paBHBIM. 0,9 —Tipu IBYX 3a3eMITUTENSAX;
0,85 —npu tpex; 0,83 —mpu versipex; 0,82 —npu NATH 3a3eMIIUTENAX |
oonee. cxomHple TaHHBIC MPEACTaBICHBI B Ta0m. 7.1.

Tabnuya 7.1

HUcxoaublie 1aHHBIE K 3aaHuI0 7.1

3HayeHHE BEJIWYMHBI 10 BApUAHTAM
Benmuunna
1 2 3 4 5 6 7 8 9 0
SMm 2512012512520 25 1| 25| 20| 25 2,0
P,Om-Mm |55 | 65| 70| 85| 90 100 115120 130| 140
Kon 1 2 1 2 1 2 1 2 1 2
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[MTPMJIOXKEHIMA
[Ipunoxenue A

Tabnuya A.1

3HaueHus KO3(1)(1)I/IIII/ICHT8 HCIT0Jb30BaAHUA CBETOBOI'O ITOTOKA CBCETUJIBHUKOB
C JIOMUHECCHCHTHBIMHA JJaMIIAMHU /IJIA IIPOU3BOACTBCHHBIX noMeneHu

ITonBecHBIE CBETHIIBHUKH 0€3 CTEKJITHHOTO PaCCeUBATEIIS
6e3 mepdopamuu | c nepdopanueit | 6e3 nepdopamnuu | ¢ nepdoparueii u
U pELIETKU 0€3 peleTKu C PEIIETKOU PEIIETKOU
Koag- | 70| 70{50|30|(70|70|50|30|70|70|{50|30|70|70|50]| 30
¢uum- | 50 50| 30(10(50|50|30(10|50|{50({30|10|50|50|30]|10

euror- ( 30(10(10(10(30(10(10|10|30|10|10|10|30|10|10]10
paxe-
aus, %
Wnnexc
IoMe-
eHus |
0,5 281 27(121(18(30(28(20(16(26(24(20|17|25|23|19]| 14
0,6 33132|25(22(34|32[24[20(32(31(25(21(31|29|22|18
0,7 38| 36|30[26[38{36[29(24(37(35(29(26|36|33|26|22

08 |42/39|33(29[42|40(32|27(41|38|32|28[39|36|30]|25
09 |46/42|37(32|47|43[36|30(45|[41|36|32|43|40| 33|28
1,0 |49/45(40(35[50[46[39|33[48[44|39|35|46]43|36]|30
1,1 | 52/48[42138(53[49|41[35|50(46[41|37[49]145|38]|32
1,25 | 55/50[45(40|56|52[44|38|53|48|43[39[52|47]40]|35
15 | 60[54(49[45|61[56|48|42|57|52|48|44|56|51|44]|38
1,75 | 63| 575248 65|59|52[46|60|55|51|47[59|54|47 |42
20 | 65/59|55|/51/68|61|54|/48[63[57[53[49|62[56[49]|44
2,25 | 68/ 62|57 |53|70[64|56|50[65[59|55[50|64|58]|51]46
25 | 70/ 63|58|55|73|66|58|52|67|60|56|53|66|60|53|48
30 | 73]65|61|58|76|68|60|55]|70|62|58|55|69|62|55|50
35 | 75]67]|62|(60|/78|69]|62|57|71[64|60|57|71|63|56]|51
40 | 77/68]64]161]180]|71|64|59|73|65|61|59|73|64|58]|53
50 | 80[70|67(65|84|74|67|62|77|67|64|62|77|67]|60]|56

Tloka-
3aTelb
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Tabnuya A.2

TexHHUYeCKHE JaHHbIE JIOMUHECIHEHTHBIX JIAMII

T MoimmHocTs, | Hanpspkenwne, | CBeToBo# moTok @, M,
WII JIaMIIbI

Bt B nocne 1004 ropenus
JIb 4-1 (2) 4 30 100
JIb 6-1 (2) 6 46 220
JIb 8-3 8 61 360
JIb 154 15 54 760
JIb 204 20 57 1180
JIb 304 30 104 2100
JIb 404 40 103 3000
JIb 654 65 110 4550
JIb 804 80 102 5220
JI1 15-4 15 54 590
JIJ1, 20-4 20 57 920
JIJ1 30-4 30 104 1640
JIJ1,40-4 40 103 2340
JIJ1 654 65 110 3570
JIJ1 80-4 80 102 4070
JIXb 15-4 15 54 675
JIXb 20-4 20 57 935
JIXb 30-4 30 104 1720
JIXb 40-4 40 103 2600
JIXb 65-4 65 110 3820
JIXb 80-4 80 102 4440
JIXB 150 150 90 8000
JIbP-4 4 36 100
JIbP—-4-2 4 34 110
JIbP-40-1 40 103 2250
JIbP-80-1 80 102 4160
JIXBP-40 40 103 2080
JIXbP-80 80 102 3460
JIXBII 40-1 40 103 2000

[Ipumevanue. PacimmdppoBka MapkupoBOK Ha JTFOMUHECIICHT-

HBIX jammnax. b — Oemas; Xb — xomoxgHo-0Oemast; [ — IHEBHOTO CBETa,

L[ — mpaBmibHOI 1BeTOnepenaun; P — peduexropras (¢ BHyTpeHHHM

OTPaXKAOIIUM CJIOEM B Ipejeiax AByrpanHoro yria 240).
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TexHuuyecKHe JaHHbIE JJAMII HAKAJTUBAHUS

Tabnuya A.3

Hasnauenune u Mon- CBeTOBOM MOTOK, JIM, IIPH HaNpsDKEeHUH, B
THII JIAMIIBI HOCTB, BT 6 12 24 36 127 220
1 2 3 4 5 6 7 8

1. O6wero Ha- 15
3HAYEHUS .
B 25 - - - - 135 105
B 40 - - - - 260 220
b 40 - - - - 490 400
BK 60 - - - - 520 460
b 60 - - - - 820 715
BK 100 - - - - 875 790
b 100 - - - - 1500 1 35C
BK 150 - - - - 1630 1450
r 150 - - - - 2300 2000
b 200 - - - - - 2100
r 200 - - - - 3200 2800
b 300 - - - - - 2920
I 500 - - - - 4950 4600
r 750 - - - - 9100 8300
I 1000 - - - - - 13 10d
r 1500 - - - - 19500 18 600
2. Jlns MecTHO- 15 - 200 - - - -
I'0 OCBEIICHHUS.
MO 12-15 25 - 380 - - - -
MO 12-25 40 - 620 - - - -
MO 12-40 60 - 850 - - - -
MO 12-60 25 - - - 300 - -
MO 36-25 40 - - - 600 - -
MO 36-40 60 - - - 800 - -
MO 36-60 100 - - - 550 - -
MO 36-100 25 270 - - - -
MOJ] 12 -25 40 - 480 - - - -
MOJ] 12-40 60 - 810 - - - -
MO/J] 12-60 25 - - - 240 - -
MO/J] 36 -25 40 - - - 400 - -
MO/J] 36—-40 60 - - - 720 - -
MO/J] 36—-60 100 - - - 1 380 - -
MO/J] 36—-100 40 400 - - - -
MO3 12-40 60 - 660 - - - -
MO3 12-60 40 - - - 350 - -
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IIpooonicenue mabn. A3

1 2 3 4 5 6 7 8
MO3 36-40 60 - - - 66(
MO3 36-60 100 - - - 1 20(
3. ABTOMO- 1,8 12,6 - - - - -
OUJIbHBIE.
A 6-1 3,5 25,1 - - - - -
A 6-2 4.7 37,71 - - - - -
A 6-3 7,4 75,4 - - - - -
A 6-6 11,5 125 - - - -
A 6-10 14,0 189 - - - - -
A 6-15 20,0 264 - - - - -
A 6-21 2,1 - - - - - -
A12-1 3,1 - 12,6 - - -
A12-15 59 - 18,9 - -
A 12-3 8,2 - 37,7 - - -
A 12-6 14,3 - 75,4 - -
A 12-15 19 - 189 - - - -
A 12-21 19 - 264 - - - -
A 12-21-2 27,7 - 264 - -
A 12-32 80 - 402 - - -
A 12-80 2,5 - 1440 12,6 -
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Tabnuya A.4

YaejlbHasi MOIHOCTH 00IIEr0 PABHOMEPHOT0 OCBEIleHUsI TPH OCBEIIEHHOCTH
E = 100ak cBeTHIILHUKAMH C JJIOMUHECHEHTHBIMHY JJAMIIaMH
JJ1s1 MPOU3BOICTBEHHBIX MOMeIeHu
(ma pr=50%; po=30%; p3s=10%; K, =1,5Z2=1,1)

IlonBecHblE CBETMIILHUKHT
0e3 CTEeKJITHHOTO paccerBaTeNs

6e3 nepdoparuu ¢ nepdoparueit
Y PELIETKU 0€e3 peleTKu
BricoTa Tun namn
[MoJBECa Inomase To) . | ~ -
MIOMEIIECHHUS © o) 9 = © 9 g
CBETHJIbHU- 5 0 m ol - 0 | o K/ -
Sw™ © [ XYl |2 |o | IxHE | g
Ka h, M B | 5B = s | BR[| 5 =
S | oB gl 2gl B S ol Dag
S | 8| V0| R | & | SF| 00| X
Y 89 v Y | Yu vrl g
da) Xl X HH| R\ H X Xe| I
= RERIRERE|IER|H ERIRER|RR
Vnenpuasg mouHocts W, Bt/m?
10-5 98 11,0 124| 149 87 99 116 1344
15-25 7, 87| 97| 112/ 70 8,1 9,7 10,7
2_3 25-50 58 68| 75 86| 57 6,6 7,4 8,6
50-100 44 54| 6,0 69| 45 53 6,0 6,9
150-300 40 4,7| 5,2 6,1 40 4,7 5,3 6,1
bonee 300 3,6 41| 4,7 54| 34 40 4.5 5,2

10-15 13, 152 | 17,6 20,00 148152 | 16,2| 184
15-20 11, 13,6 | 155| 18,00 118125| 14,2| 15,9
20-30 99 11,2| 13,0] 156, 84 97 118 133
3-4 30-50 /7,7 86| 10,0] 12,1 6,8 79 90 10,3
50-120 59 64| 74 84| 59 64 7,3 8,4
120-300 44 52| 59 6,7| 49 572 5,9 6,8
bosee 300 36 41| 47 54| 34 40 4,5 5,2
10-17 150 17,3 | 20,1 22,00 18,0186 | 19,7, 2,0
17-25 13, 15,8 | 18,2 20,00 15b516,4| 17,2 19,6
25-35 12,4 144 | 16,5 18,5 12,/13,7| 15,0 16,8
35-50 10,8 12,1 | 14,2] 158 9,2 10,
50-80 89 95| 105 118 74 8,6 98 11,2
80-150 69 70| 79 92| 61 71 8,3 9,4
150-400 46 54| 6,2 70| 48 56 6,4 7,4
bosee 400 3,9 41| 4,7 54| 34 40 4,5 5,2

Ul
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IIpooonsicenue maon. A4

[TonBecHbIE CBETUIIBHUKN
0€3 CTeKJISTHHOTO paccerBaTeNsI
6e3 nepdopanyu ¢ nepdoparnmeit
C PELIETKOU Y PEUIETKOMN
BLIcoTa Tun namn
[Tnowmans 0 . o _
roaseea MIOMEUICHUS & «© 8 o : z 5’5 o
CBETUJILHU- s 2 5 S @ [:-( I_-If tg @ = t:'( :If
ka h, m g HE| = = da S sl B =
S | SglogolfalB | o® gl S
=) S| 00| SN | & K| o &9
S | 9wl bR ¥ ol on|l g
s X XE| HH| R, Xl Xe| HH
= ERIER|BEHR|R HRo|l RR|BRH
VensHas Momuocts W, Br/m?
10-15 8,8 10,3 | 11,6 13,3 9,610,9 | 12,5/ 14,6
15-25 7,1 8,4 9,4 11,0 76 90| 10,0/ 11,6
2_3 25-50 57 6,7 8,7 8,9 6,1 7,2 8,1 9,4
50-100 453 54 6,1 70 49 58 6,6 7,6
150-300 4,1 4,8 5,5 6,3] 44 50 5,7 6,6
bonee 300 3,9 4,5 5,0 5,7 3,0 45 5,0 5,9
10-15 12, 145 | 16,3| 19,00 14,2184 | 21,0 24,0
15-20 10,3 12,0 | 13,7| 15,8/ 11,214,5| 16,0| 18,6
20-30 8,7 10,1 | 11,5/ 13,0 9,610,8 | 12,5| 145
34 30-50 7,2 8,3 9,5/ 10,9 /76 89| 10,0/ 114
50-120 553 6,5 7,4 8,6 59 7,0 7,8 9,1
120-300 4,5 5,3 6,1 70 48 5,7 6,5 7,5
bonee 300 3,9 4,5 5,0 5,7 3,0 45 5,0 5,9
10-17 16,3 18,3 | 20,0 24,00 21,026,0| 28,0/ 30,0
17-25 13, 15,3 | 17,1| 19,7/ 15,620,0| 23,0 27,0
25-35 10,9 12,5| 14,6 15,8/ 12,016,1| 17,2| 20,0
4-6 35-50 90 10,9 | 12,3| 14,0/ 10,811,7| 13,8 16,0
50-80 7, 8,9 9,9/ 115 81 95| 10,7 123
80-150 6,1 7,1 8,1 9,5 6,6 7,8 8,8| 10,2
150-400 46 5,4 6,2 7,1 58 6,2 70| 8,1
bonee 400 3,9 4,5 5,0 5,7 3,0 45 5,0/ 59
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Tabnuya A.5

KaTteropuu no:kapHoii onacHOCTH NPOU3BOJACTB U MOMeEIIeHU U

XapakTepHuCTUKa BEIIECTB U MATEPUAJIOB, HAXOAAIINXCS

Kareropus nomemenus
(oOparmaronuxcs) B MOMEIICHUH

[T, JIBX ¢ temmieparypoit Bembiinku He 6osee 28 °C
B TAaKOM KOJIMYECTBE, YTO MOTYT 00pa30BaThCs B3PHIBO-
OIacHBbIC CMECH, TPHU BOCIUIAMEHEHUH KOTOPHIX pPa3BH-
BaeTCs pacyeTHOE M30BITOYHOE JaBIICHUE B3pHIBA B I10-

A MelleHnH, npeBbimatoiiee S klla.

(B3pBIBOIIOXKAPOOIIACHAS) BemectBa u marepuainsl, CIIOCOOHBIE B3pBIBATHCS U
rOpeTh MPH B3aUMOJICHCTBHH C BOJIOH, KUCIOPOIOM BO3-
IyXa WU IPYT C IPYyroM B TAaKOM KOJUYECTBE, YTO pac-
4eTHOE W30BITOYHOE [aBJICHUE B3pPHIBA B IOMEIICHUH
npesbimaet S klla

I'TI, BomokHa, JIBX ¢ Temmeparypoii Bcibimiku 6omee
28 °C, ToK B TakoM KOJIMYECTBE, YTO MOTYT 0OPa30BbI-
b BaThCs B3PBIBOOIIACHBIE IBIJIEBO3AYILIHbIE WIM APOBO3-
(B3pBIBOIIOXKApOOIIACHAS) | AYIIHBIE CMECH, MPU BOCIUIAMEHEHHUH KOTODPBIX pa3BH-
BAETCs pacyeTHOE M30BITOYHOE JaBIICHUE B3pHIBA B I1O-
MellleHuy, npesplimaronee S klla

K, TTK, TTM, TTI'M (B ToM umcje MbUIA B BO-
JIOKHA), BEIECTBA M MaTEePHaJIbl, CIOCOOHBIC MPH B3au-
B1-B4 MOJIEUCTBHAH C BOJOM, KHCIOPOAOM BO3/1yXa WM APYT C
(mosxapoormacHsbIe) JIPYTOM TOJIBKO TOPETh IIPH YCIOBUHU, YTO MIOMEIICHHS, B
KOTOPBIX OHU UMEIOTCSI B HATMYHMH WM 00paIaroTcs, He
OTHOCSTCS K Kareropuu A wnu b

Heroproune BemecTBa U MaTepuabl B ropsiueM, pac-
KaJeHHOM WIM pacIUIaBI€HHOM COCTOSIHUM, Ipolecc
00pabOTKH KOTOPBIX COMPOBOXKIAETCS BBIACICHUEM JTy-

3 yuctor TernoTel, uckp u mwiamenu; I'T, 1K u TT'B, ko-
TOpBIE CHUMAIOTCS WU YTWIU3UPYIOTCS B KaU€CTBE TO-
IJINBa
Heroproune BemecTBa 1 MaTepualibl B XOJIOJHOM CO-
A CTOSIHUH

Tabnuya A.6

XapaKkTepuCTUKA MOKAPHOU HATPY3KH NOMelleHul kaTteropuu B

Kareropus VY nenbHas nokapHas Harpyska, MI[}K/M2
Bl Memnee 2200
B2 1401-2200
B3 181-1401
B4 1-181




Tabnuya A.7

IHoxkapoonacHsble CBOMCTBA TBEPAbIX TOPIOYHUX MATEPUAJIOB

Temneparypa | Temmnepa- Teno- Maccosas
TBepabie Temneparypa Ta ro-
| camoBocmua- | Typa camo- CKOPOCTh
Mra(;[; I;;:me EI(/)IZHYJ’I aMer C | Meuenus T,.,, | HarpeBaHUs p%mﬁ BBITOpaHUS,
BOCILI? 0 0 Ty 2
C T C T/ kr/(mM* CMun)

bymara 170 300-450 100 13 600 0,48
/lpesecnia 255 399 80 13 86( 0,9
COCHOBas
Kayuyx na- 129 _ Her 44 940 08
TypaJbHBIHI
Koxa — 250 — 24 000 —
JInnoneym
MOJIMBUHUJI- 330 410 80 1134630000_ —
XJIOPUIHBIN
Py6epoun
PM-350 303 400 HET 29 610 —
[Tenormutact 18 400—
1XB-1 426 201 80 19 570 -
IInuTa npe- i
BECHOBOJIOK- 222 345 — ]ég 2907% —
HUCTaA
Pesnna 270 400 HET 33 600 0,67
Yroi 410 500 500-600 1225620000‘ _
Berou us3 235 460 Her 13 860 0.4
BOJIOKHA X/0
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Tabnuya A.8

IHoxkapoonacHblie CBOMCTBA JIETKOBOCILIIAM CHSIOLIUXCS KUAKOCTEHN

Temneparypa, °C Konuenrpanuon-
TlerkoBoc- HUKHETO | BEPXHETO HBIN TIpeien pac-
IAMCHSIO- npenena | mpenena HpOCTpaHeHI(/)ISI I1a-
caMOBOC- | pacmpo- pacrpo- Menu, %
MIAsICS ¥ TO- | BCIBIIIKH
IUIaMEHe- | CTpaHe- CTpaHe-
proyas Xui- Ty o .
oy 1T, HUS TUTa- | HUS TUTa- | HUOKHUR | BEpXHHM
KOCTh
MEHU MEHU Cynn Ciun
T, H. IL 1T T B.IL II

Arneton -18 465 =20 6 2,2 13
bensun -36 255-300 -36 -7 0,79 5,16
benzon -11 534 =14 13 14 7,1
Kepocun 48 265 45 86 1,1 7,0
Macno apto- |91 360 116 147 - -
MOOHIIBHOE
Jsenciioe | 45 100 | 240 69 119 0,61 -
TOILIMBO
PactBopu-
TE€JIb.
645 -2 424 -2 27 1,83 -
646 —7 403 -9 16 1,87 -
647 -5 424 -9 16 1,61 -
Ckunmmap 34 300 32 53 0,8 —
Yalt-ciuput 33-43 227 33 68 — —
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Tabnuya A.9

IIpenenbHO AoMycTHMBbIC YPOBHH 3BYKOBOI0 JaBJICHNS, YPOBHHU 3BYKa
M JKBHBAJICHTHbIC YPOBHH 3BYKA [IJI1 OCHOBHBIX Hau0o1ee
TUINHMYHBIX BUI0B TPY/AOBOH /1esITeJIbHOCTH M Pa004uX MeCT

Bun TpynoBoit A€ATENBHOCTH,
pabouune mecta

YpOBHU 3BYKOBOTO J1aBJIeHUs, 1b, B
OKTaBHBIX T0JIOCAX CO CPEJIHETEO0-
METPUYECKUMU YacTOTaMH, 111

2000
4000

YpoBHU 3BY-
Ka U DKBUBa-
JICHTHBIE
YPOBHHU 3BY-
Ka, 1bA

1

n|31,5
w| 63
~|125
| 250
/500
_,|1000
_.|8000

0 11

1. TBopueckass ACSITEIBHOCTh, PY-
KOBOJIsiIasi paboTa C MOBBIIICHHBI-
MU TpeOOBaHUSMH; HAydHAs Jes-
TEIBHOCTh; KOHCTPYHPOBAaHUE U
NPOCKTHUPOBAHKE; TPOTPAMMHPOBA-
HHUE; TMpernojaBaHue W OO0y4YCHHE
MPOTPAMMHCTOB  BBIYUCITHTEIHLHBIX
MAaIIWH B JIA0OPATOPUSIX JIJIST TEOpe-
TUYECKUX pabOT U 00pabOTKHU JaH-
HBIX

86 | 71/61|/54|49/45/42|40| 38

50

2. BeicokokBanupunupoBaHHas pa-
Oorta, TpeOyromas cocpeaoTOUYCH-
HOCTH, aIMUHHCTPATHBHO-YIIPaB-
JIeHYecKas JeSTeNbHOCTh, M3MEPH-
TEJbHBIC ¥ aHAINTUYECKHE PaOOTHI
B JabopaTopuu

93| 7970|63|58|55/52|50| 49

60

3. Pabora, BbIIOIHSIEMAsT C YacToO
MOJIy9aeMbIMU YKa3aHUSIMU U aKy-
CTHYECKUMHU CHTHajaMH;, padora,
TpeOyromas MOCTOSHHOTO CITyXOBO-
ro KOHTPOJISI; oriepaTopckas padora
110 TOYHOMY I'paHKy C HHCTPYKIIU-
eH, nucreryepcekas pabora

96 | 83/ 74/68|63|60|57|55|54

65

4. Pabora, TpeOyroimas cocpeaoTo-
YEHHOCTH, paboTa C MOBBIIICHHBIMH
TpeOOBaHMSIMH K TIpolieccaM HalJIo-
JICHUST Y JTUCTAHIIMOHHOTO YITpaBlie-
HUSI TIPOW3BOJICTBEHHBIMH IIUKJIAMH:
B TIOMCIICHUSX J1abopaTopuii ¢
IIYMHBIM O0OOpYIIOBaHHUEM, B TIOME-
MICHUSX JUISI Pa3MENICHUsT ITyMHBIX
arperaTtoB BHIYHCIIUTEIbHBIX MAITHH

103/91|83|77|73|70/68|66| 64

75
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IIpooonsicenue maon. A.9

213/4|/5/6[7[8]9]10 11
5. BrimonHeHne Bcex BUIOB paboT
(32 WMCKIIOYCHUEM TEPEYHCIICH-
HBIX B M. 1—-4 ¥ aHAJIOTMYHBIX
M) Ha TIOCTOSHHBIX pPabOYHX
MecTax B MPOU3BOJCTBEHHBIX I10-
MEIICHUSIX U Ha TEPPUTOPUU 107/95|87(82| 78|75/ 73| 71| 69 80
Tabnuya A.10
3navenus ko3pPpunmenra Y
B/S,| 0,05 0,1 0,2 0,4 0,7 1,0 1,3 2,0
U 1,0 0,9 0,8 0,7 0,6 0,5 0,4 0,3b
Ipunoowcenue b

IIpocTpaHCcTBEHHBbIE U30JIIOKCHI YCJIOBHOU FOPU30HTAJIBLHON 0CBEIICHHOCTH
(moTok Jtamn B cBeTHJIbHUKe paBen 1000.m)
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Puc. b.1. CBeTHJIbHUK 7151 TPOU3BOICTBEHHBIX TTOMEIICHUH MTPSMOTO CBETa
C KpyrooOpa3HbIM OTpaxkaTejeM 0e3 paccerBaTesis U JaMITOW HaKaJIuBaHUS
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Puc. b.2. CBeTHIIbHUK 1JT TPOU3BOACTBEHHBIX TOMEIICHUH
PAaCCESTHHOTO CBETA C PacCenMBaTEIEM MOJIOYHOIO IIBETA
Wiy pudIIECHBIM U JTaMITON HaKaJIMBaHUS
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Puc. b.3. CBeTHIIBHUK J1J11 aIMUHUCTPATUBHBIX
MTOMEIIICHHH THITA «IIIap>» C JIAMIIONW HaKaJIMBaHUS
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Puc. b.4. CBeTUIbHUK J1 aIMUHUCTPATUBHBIX TOMEIIEHUN THUIIA
«au1a)OH JBYXJIAMITOBBIN» C TaMIIAMH HaKaJIMBaHUS
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Ipunoowcenue B

JInHelHbIe H30JII0KCHI YCJI0BHON NOPU30HTAJBHOMH OCBEIICHHOCTH
JJIS1 CBeTHJIbHUKOB C JJIOMMHECHeHTHBIMHU JIAMIIAMU
(moTox amn B cBeTHiIbHUKeE paBeH 1000,M; BbIcOTa CBETHIBLHUKA
Ha/l TOPU30HTAJIbHOI MI0CKOCTHIO paBHa 1 M)
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