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Jlabopamopnas paboma Nel
PacuéTt xapakTepHCTHK BHIOPOCOB 3arpsi3HSIOIIMX BelleCTB B aTMochepy

1. llesin 3aHsATHS:
CTyneHTHl B pe3yJbTaTe MPOBEACHUS 3aHATHS JIOJKHBI:
— paccuuTaTh XapaKTEPUCTUKH BHIOPOCOB 3arpsi3HSIONIMX BEIIECTB B aTMO-
chepy (MakCHMabHYIO KOHIICHTPAILHAIO 33JJaHHOTO KOMIIOHCHTA B MPH3EM-

HOM CJIo€ C,, M pacCTOSIHUE Xj ot ncrounuka BbIOpOCa /10 MecTa, TJie MaK-
CUMajibHasl KOHIIEHTpauus C,, OyJeT HabmoAaTbes ¢ HauOObLIeH BeposT-
HOCTBIO);

— mnocTpouth rpaduk GyHKIMK HauboJiee BEPOSTHOTO pacipeieieHUs] KOHIICH-
TpalKUyd BPEAHOTO KOMIIOHEHTA B 3aBUCUMOCTH OT PACCTOSIHUS 10 UCTOYHUKA
BBIOpOCaA;

— copMynHpOBaTh BHIBOJBI.

2. [lepevyeHb HCMOJIBL3YyEMOT0 000PY/10BAHUS

[lepcoHanbHBIE KOMIIBIOTEPHI C MPETYCTAHOBICHHBIM JTMIICH3HOHHBIM TIPOTPaMM-
HBIM 00ECIIEYCHHUEM U C BO3MOKHOCTBIO BBIXOZA B JIOKAIbHYIO ceTh Dunana u MH-
TEpHET.

3. IIoaAroToBKa K 3aHATHIO
3.1 IloaAroToBUTH OTBETHI HA BOMPOCHI IO TeMe « Onpeoenenue xapakmepucmuxy 8bl-
OPOCO8 3a2PAIHAIOWUX BeUieCmE 8 ammocepyy.
a) OOrrast XxapaKTepUCTHUKA KCTOUHUKOB 3arpsi3HCHHUST aTMOC(EPHI.
b) XapakTepucTrKa COCTUHCHHM, 3arpsI3HAIONINX aTMOChEpY.
C) PaccenBanue razoBsIX nmpumeceit B armocdepe.
d) BriwusiHue pa3nmuvHbBIX (AKTOPOB HA MPHU3EMHOE PACHPEACIICHHE 3arps3HSFOIINX
BEILECTB.
e) IlocnencTBusi aHTPOIOTEHHOTO U TEXHOTCHHOT'O BO3JICHCTBHS HA aTMOCdepy.
3.2 BeIyuuTh 3HaUCHUS OCHOBHBIX TEPMHHOB M ONIPEACICHUI IO TEME.
3.3 CocraBuTh KOHCHEKT MO TeMe (TeTpajpb A MPaKTHUEeCKHX padot), Tae OyayT
OCBEIIICHBI BOMPOCHI 11.3.1.

4. [1nan npoBeeHUs 3aHATHUS
4.1 TlpocnyurBanue U 00CYKICHHE CIEAYIOUUX COOOIICHU:
a) OOrrast XxapaKTepPUCTHKA KCTOUHUKOB 3arpsi3HEHHST aTMOC(EPHI.
b) XapakTtepucTrka COeIUHCHHM, 3arPA3HAIONINX aTMOCheEpYy.
C) PacceuBaHue razoBbIX npumeceii B armocdepe.
d) BiusiHue pa3nuyHbIX (AKTOPOB HA MPU3EMHOE PaCIpPEICICHUE 3arps3HsO-
IIMX BEIIECTB.
e) XapakTepucTUKa COSAMHEHHM, 3arPA3HSIONUX aTMOC(EpY.
f) IMocnencTBus aHTPONOTCHHOTO M TEXHOTEHHOT'O BO3JICHCTBHS HA aTMOChepy.
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4.2 PemeHue CBOETO BapuaHTa 3a7a4d (BapUaHT BBIIAETCS MPEMOTABATEIIEM ).
B pesynbpTare npoBeACHHBIX BBIYMCICHUM JOHKHBI ObITh MPEICTABICHbI CIEAYIOIINE
JTAaHHBIE:
a) MaKCHUMaJIbHYIO KOHIICHTPAIIUIO 33JJaHHOTO KOMITOHCHTA B MPU3EMHOM CJIOC
C,, X CPaBHUTH €€ C C,yyy -,

b) paccrosiHue Xi OT MCTOYHMKA BBIOpOCA JO MECTa, /e MaKCHUMajbHas KOH-
HeHTpauusi C, OyneT HabmroaaTbes ¢ HauOousbLIeH BeposiTHOCTHIO. Mcxon-

HbIE€ JaHHBIE B34ATh n3 Ta0in. 1.3 u 1.4.;
C) rpaduk HamOoJiee BEPOSTHOIO paclpeieicHUs KOHICHTPAIMd BPEIHOIO
KOMIIOHEHTA B 3aBUCUMOCTH OT PACCTOSHUS 10 UCTOYHHUKA;
d) BBIBOJBI.
5. Conep:kanue oT4éTa
5.1 HaumenoBaHue paboOTHI.
5.2 llenb paboTHI.
5.3 Ilepedenpb UCHOIB3yEeMOTO O0OPYIOBAHUS.
7.4 KoHcnekT 1o teMe (qomaniHsis paboTa).
5.5 PacuérHas gacTsb.
5.6 BBIBOAHL.

6. KoHTpO/1bHBIE BONIPOCHI
Bormpocsl 3aaroTcs B mporiecce oopMIIEHHUS U 3aIUThI paboThl 1O Beeit Teme 1m.3.1.

7. IlepeyeHb MCMOJIBL3YyEeMOM JIUTEPATYPHI

7.1 Kopobkun B.U., [lepenensckuii JI.B. Dxonorusi. Oxonorus: yaeOHUK a5
CTYJIEHTOB OaKajaBPCKON CTYIEHH MHOTOYPOBHEBOTO BBICIIIETO
npodeccuonanbHOro 06pazoBanus. Poctos H//: ®enukc, 2015 — 601 c.

7.2 CrenanoBckux A.C. OO1as 3k0yIorusi: y4eOHUK 1715l By30B — MoOCKBa:
IOHUTHU-TAHA, 2017. — 687 c.

7.3 Axmmona T.A., Xackun B.B. Dxonorus. Uenosek - OxoHomuka - buora -
Cpena: YueOHUK AJ1s1 CTYJeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponoB A. E. OcHOBbI HHPOPMALIMOHHON 0€30MacHOCTH MTPU padoTe Ha
kommbiotepe. — MockBa, CapaToB: IHTEpHET-Y HUBEPCUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), Ait Ilu Ap Menua, 2020.

— 154 c.

PACYET XAPAKTEPHCTHK BBIBPOCOB 3AI'PA3HAIOLNX BELIIECTB
B ATMOC®EPY
[TpombllIIEHHOE MPEANPUITHE HAXOAUTCS B OJHOM M3 pernoHoB Poccuu, koto-
PBIi UMEET CIIEAYIONINE XapaKTePUCTUKHU:
" A — xo3hULMEHT, 3aBUCAUIMI OT TUAPOMETEOPOJIOTUYECKUX YCIOBHM (reo-
rpauUecKoro MoJiokeHus: 00bekra) (Tadm. 1.1),
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n — 6e3pa3MepHbIil KO3(PPUITMEHT, YIUTHIBAIOIUNA pelibed) MECTHOCTH; B ClTydae
POBHOI WK cnabo TepeceueHHON MECTHOCTH C TIepernaioM BBICOT, HE MPEBbIIIA-

forum 50 v Ha 1 km, 17 =1.

[TpoMbinieHHOE TpEeanpHsITHE, TPOU3BOAsIIEee BRIOPOCH B aTMocdepy, uMeer

CJIEIYIOLIUE XAPAKTEPUCTUKHU:

= M % — Macca BPEJHOI0 BEIleCTBa, BHIOpachBAEMOro B aTMoc(epy B €AUHUILY

BPEMCHU;
H () — BBICOTa MCTOYHMKA BEIOPOCA HAJl YPOBHEM 3€MJIH,

AT — pa3HOCTh TeMIepaTyp MEXIy TeMIepaTypoil BrIOpachiBaeMOM ra3oBO3-
TYUTHOW CMEeCH T, M TeMIlepaTypod OKpY’Kalolero arMochepHoro BO3dyxa

T.(c)
D (x) — nmameTp ycThs BRIOpOCA,

3 )
v, M 4 — pacxo/l Ta30-BO3IYIIHON CMECH,

F — 6e3pa3MepHbIil KO3PGUIIMEHT, YUUTHIBAIOIINNA CKOPOCTh OCEIAaHUS BPETHBIX

BEIIIECTB B aTMOC(epHOM Bo3ayxe (Tadim. 1.2),

Cnoco6 pacuera OCHOBaH Ha 3aKOHaxX TypOyneHTHOU Muddy3un, yIUTHIBAOIINX
COCTOsIHUE aTMOC(EphI, PACIOIOKEHUE MPEINPUATHS, XapaKTep MECTHOCTH, (u3nye-
CKHE€ CBOMCTBa BBHIOPOCOB, MapaMeTpbl UCTOUYHHKA BBIOpOCOB U T.A. CorjacHo ykasza-
HusM OH/I-86 muist ciydas 3arpsisHeHust aTMocdepbl BHIOpOCAaMU OJIMHOYHOTO TOYEU-
HOTO UCTOYHHUKA PACUET BBIMOJIHSAETCS C UCIOJIB30BAHUEM CIIEAYIONINX 3aBUCUMOCTEH.

Tabmuma 1.1
3nauenue koagpuyuenma A, coomsemcmayrowee HebIAONPUAIMHBIM MEMEOPONOSU-
YyecKuUM yCI08UIM, NPU KOMOPbLIX KOHYEHMpPayus 6peOHbIX 8eujecme 8 AammocghepHom

8030yXe MAKCUMANbHA
n/n .
o Pationvr u meppumopuu P® A
1| Paiionsr Cpenneii A3uu 1oxxuee 40°c.un. bypstus u Yutunckas 00- 250
JaCTh
2| Ha eBpometiickoii Teppuropun PO: paiioHs! royxkHee 50° C.111.; OCTaIb- 200
Hble parioHbl Huknero [loBomkes. Ha a3narckou teppuropun PD:
Jansanit BocTok, ocranpHas Tepputopusi Cubupu
3| EBpomnetikas repputopusi PO u Ypana ot 50° 10 52° c.11I. 180
4| EBpornetikas Tepputopus P® u Ypana ceBepnee 52° c.u. 160

! Tpu onpenenenun 3uauvenus AT (OC ) cienyeT MpUHUMATh TEMIEPaTypy OKPYXKalolero aTMo-
chepHOro BO3IyXa T6(°C), paBHOM CpelHEeW MaKCUMalbHOM TeMIlepaType Hapy>KHOrO BO3JyXa
HauOoee sxapkoro mecsia roga mo CHull 2.01.01-82, a Temneparypy BbiOpacbkiBaeMoii B aTMoche-
py ra30BO3AYIIHOM CMeCH T, (C) - IO ACMCTBYIOIIUM JIJIs1 TAHHOTO MPOM3BOJICTBA TEXHOJIOTHYECKUM
HopmatuBaM (OHJI-86 Memoouxa pacuema xonyenmpayuii B aTMOC(PEpHOM BO3yXE BPEIHBIX Be-

[IECTB, COJIEPKALIUXCS B BRIOPOCAX MPEINPHUITHIA);
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5| Mockosckas, UBanoBckasi, Tynbckasi, Pszanckas, BnaguMmupckas, 140
Kamyxckast o6yactu

Tabmura 1.2
3nauenue 6ezpazmeproco koagduyuenma F F
" IS Ta3000pa3HBIX BPEAHBIX BEIIECTB M MEIKOJAMCIICPCHBIX a3p030- 1

Je# (MbUIH, 307161, T.I. CKOPOCTh YHOPSAJOUYEHHOTO OCEAaHMsI MPAKTH-
YECKH PaBHA HYJIIO)

" IS MEJIKOAMCIIEPCHBIX adpo30Jiel (KpoMe YKa3aHHBIX BBIIIEC) BHIOH-
paroT U3 YCIOBHI:

Cmenenv ouucmku 2asa

Bh111e 90% 2
ot 75 mo 90% 2,5
MeHee 75% U pu OTCYTCTBUU OYHCTKHU 3

B nepBoit yactu He0OX0AUMO:
1. OmpenenuTh MakKCUMaJIbHYIO KOHIICHTPAIIMIO 33JIaHHOTO KOMITOHEHTa B TIPH-
3€MHOM CJIO€ C,, U CPaBHUTH €€ C C, . .

2. OHpCIIeJII/ITB PaCCTOAHUC Xi OT HCTOYHHKA BbI6pOC& JO0 MCECTa, I'’IC MAKCH-

MajbHas KOHUEHTpauuss C, OynerT HaOmoJaTbCi ¢ HauOOJbIIEH BEpOSTHO-

M
cThI0. MIcxomHble JaHHbIe B3ATh U3 Ta0in. 1.3 u 1.4.
3. CdopmynupoBaTh BHIBOIHI.
Bo BTOpO#i yacTu HEOOXOIUMO:
1. Tloctpouts rpaduxk HanboIee BEPOSTHOTO PACIPEACIICHUS KOHIICHTPAIlUU
BPEHOTO KOMIIOHEHTA B 3aBUCUMOCTH OT PACCTOSIHUS 10 UCTOYHHUKA.

Memoouueckue ykazanus K blNOJIHEHUIO PACYEMHOU YACMU NPAKMUYEeCKOU pabombl

IIpedsapumenvhas oyenka xapaxmepucmux 6b10poco8
2a308030YUIHOLL CMeCU 8 ammocgepy

VY CIoBHsSI METEOPOIOTHYECKOTO PACCEHBAHUS T'a30BO3AYIIHON CMECH, BHIOPACHI-
BaeMOU TPEANPUATHEM, B aTMOC(epe B 3HAUUTEILHOW CTEIIEHU 3aBUCIT OT TOTO, SB-
JSIFOTCST BBIOPOCHI «XOJIOTHBIMU» WIIM «HATPEThIMI». KpuTepruem HarpeToCTH sBISCT-
cs BcriomorartesbHbIi (aktop f

2
1000 -wg - D 1)

HZ.AT

TIe o, (f% )— CPEIHSISI CKOPOCTh BBIXOJIa Ta30BO3AYIIHON CMECH U3 YCThSI HCTOY-

f

HHKa BBIOpOCca
_ M

C()O =
D2

)



[Tpu f < 100 BBIOpOCH! cunTarotes «HarpeTbiMu». [Ipu f > 100 BeIOpoOCH! cumTatoTcs
«XOJIOTHBIMI.

Yacts 1

A. «Hacpemubiey sviopocwi f < 100.

1. Pacuem maxcumanvbHou npuseMHou KoHyenmpayuu - C,,

MakcumanbHOE 3HAYCHHE TPHU3EMHON (B JBYXMETPOBOM CJIO€ HAJ IOBEPXHOCTHIO
3€MJIM) KOHLIEHTPAlUU BPEAHOIO BEIECTBA C,, (M% s ) IPY BBIOPOCE ra30BO3YIIHOM
CMECH U3 OJJMHOYHOTO UCTOYHHUKA C KPYTJIBIM YCThEM JIOCTHTAETCs MPHU HEOJIaromnpu-
SATHBIX METECOPOJIOTHYSCKUX YCIOBHUSAX HA PACCTOSIHHM X, (M) OT HCTOYHHKA U ONpeIe-
asietcs o popmyrie

_A.M .F.m.n.ﬂ

cC. =
Mt H2 3N AT
3)

M 1 N — KO3QGUIMEHTDI, YYUTHIBAIOIINE YCIOBHUS BbIXOJIa Ta30BO3AYIIHOM CMECH U3
YCThsl ICTOUYHUKA BbIOpOCa
m — ko3¢ durneHT, onpenensemsiii npu f <100 mo popmye:

(4)

1
" 067+ 01/ +0,343/f

Koadpdpumment n nmpu f <100 ompenenstoT B 3aBUCUMOCTH OT BEJIUYUHBI BCIIOMOTa-

TEJILHOTO MapaMeTpa V., - onacnoit CKOpOCTH BeTpa Ha ypoBHE (pitorepa, npu KoTo-
pOil BO3MOKEH OTpPBIB (pakesa BEIOpoca OT TPyObl:

v, =0,65-3 /\%—AT (5)

n=1 npu Vv, =2,
n=3-,(v, -03)-(436-v,) mpu 2>v, >0p5, (6)
n=44.v, npu v, <05.

Benuuunsl A, F, M, AT, H, V; 3aganbl B COOTBETCTBUH C BapuaHToM, a 77 =1.



2. Paccmosinue Xi (]I/l) om UucmodYHUuKa 6bl6p0€06, HA KOmMOpOM Nnpu3emrasil KOHUeH-

mpayusi C_(M% 3) npu_Heb1a2onpPUAMHbIX_Memeopoo2U4ecKUx YCa06uix 0oCcmuaa-
- M

em MAaKCuUmaibHo20 3Ha4YeHuA C, , 6bI4UCTIAEmCA No CbOD]I/lV]le

X :¥-a-H npu F <2 (7)

rae a 6e3pasmepHsiil koadduuuent npu f <100_Haxoautcs mo Gopmymnam:

ecim v,<05 T0o a=248-(1+0,283/f),
05<v,<2 10 a=495v,-(1+028-3f), (8)

v,>2 10 a=T-\v, -(1+0,28-3f).
Jlasiee onpeaesnsaoT YUCIEHHOE 3HaueHue X,, 1o gopmyie (7).

B. «Xonoouwie» sviopocor T >100.
1.Onpeodensitom MakCUMAIbHYIO KOHUCHMDAUUIO 8DEONIH020 KOMNOHEHMA 6 NPUIEMHOM
cnoe C,,

Ilpu f >100 (uauAT = 0) npu pacuére C,, ucnons3yercs Gopmyna

A-M-F-n-
¢, ="K, (9)
s

rae
D 1

- 8V1 - 7,1 ) 'Vl

(10)

KoaddummenT N onpenensror B 3aBUCUMOCTH OT BCTIOMOTaTEIBHOTO TTapaMeTpa V), :

V;vz =1,3' ag - %
(11)
n=1 npu Vv, =2,
n=3-,/(v, -03)-(436-v,) mpu 2>V, >0,5, (12)
n=44-v, npu v, <0,5.

Benuuunset 4, M, F, 6epyTcst B COOTBETCTBUU C JaHHBIMU BapHaHTa.
Hanee o popmy (9) onpenenstoT YUCICHHOE 3HaYeHUe C,, .



2. HDM pacdyemax pacCcesinusl 2a3006pa3Hblx KOMNOHEHMOB PACCIMOAHUE XM 0ﬂD€0€-

Jsiemcs no gopmyne x, = %-a- H npu F <2.

IMpu f >100 wnu AT =0 3HaYeHHs @ HAXOAUTCA 1O (HOPMYyJIaMm:

eCIIu
v <05 To0 a=57,
M

05<Vv/ <2 710 a=114-v!,, (13)
v,>2 10 a=16-\V,.

n onpeacirsicM YUCJIICHHOC 3HAYCHHUC Xi .

INMPUMEYAHMUE. [Ipu pacueme pacceanus MeikoOUCnepCHblX yacmuy TTbUIH U
30J1b1, KOT/1a MapaMeTp F> 2, Kak B cillyuae «HarpeThiX», TaK U B CIIy4ae «XOJIOHBIX)

BBIOPOCOB, PaCCTOSIHUE Xj BBrUMCIAETCS 110 bopmyie

X :¥-Q-H; F> 2, (14)

rae ¢ Bbraucisercs no gopmyse (8) B ciiyyae «HarpeTbix» BHIOPOCOB U 1O (hopmyie
(13) B city4ae «XOJIOAHBIX» BHIOPOCOB.

Yactp 2
1. Pacuém npuzemnou koHueHmpauuu 8peono20 eeuecmed 6 ammocdepe
no ocu cakena 6blOpPoOCa HA PA3IUYHBIX PACCMOAHUAX OM UCMOYHUKA 8blOpOoCa

3Has BEJIMYMHBI C,, U X;, MO)KHO PacCUMTaTh MPUMEPHYIO KOHIIEHTPALIUIO Bpel-
HBIX BEILECTB - C, B aTMOC(EpPHOM BO3AyX€ MO OcH (hakesia HICTOUHHMKA BHIOPOCOB Ha
Pa3INYHBIX PACCTOSHUSAX Xj OT 3TOTO UCTOYHHUKA.
Pacuyer cripaBeinTuB Kak JUIsl «Hacpemuixy, TaK U ISl «X0JI00HbIX» BEIOPOCOB.
[IpenBaputenbHO paccUUThIBaeTCs 0e3pa3MepHbll KOdDPUIIMEHT S;, onpeaensieMbli

B 3aBUCMMOCTH OT OTHOILICHUSA ( % =0,2; 04; 08; 10; 16; 3,2) u kod(pdunuenta

F mo dopmymnam

oo e () s =
S, = 113 npu 1< %M <8 (16)

o1(, )




: B3

o= > npu F <15 u % > 8; (a7)
3,58-(y j —35,2-(y j+120
X,’l/l X/Irl
S, = ! npu F >15 u % > 8. (18)

_ 01 (%T +2,47- (%J—N,S

3areM U3 cooTHOIEHuss C, =S, -C, omnpeneinseM Cy .

CDopMyJIa X; :% * X; IO3BOJIAACT OIIPEACIUTE COOTBETCTBYIOIIEEC PACCTOSIHUE Xj OT

M
HCTOYHHKA BEIOpOCA, Ha KOTOPOM HAOJII0OAaeTCs JaHHAs IPU3EMHAas KOHIICHTpAIUs 3a-
I'PS3HSIOIIETO BEIECTBA.
[To Moy4eHHBIM TOYKaM CTPOUM rpaduk HauOoJiee BEPOSATHOTO PACIPEACICHHS KOH-
IEHTPAIIMH BPEIHOIO KOMIIOHEHTA B 3aBUCUMOCTH OT PACCTOSIHHS JI0 MCTOYHUKA BBI-
Opoca.

B pesynbrate npoBeACHHBIX BBIYUCICHUN TOJKHBI OBITH MPEACTABICHBI CJICYIOIINE
JTaHHEIE.
a. Ilo nepesou wacmu.
- MaKCUMaJIbHasi KOHIEHTpALUsI BPEHOIO BEILECTBA B MPU3EMHOM ClIO€ -

c

M

- paccTosiHME, Ha KOTOPOM HamOoJiee BepOsiTHA KOHIIEHTPALIMSI Cu— Xi .

b. Ilo emopoii uacmu:
- rpaduk pyHKUMU rpaduK HambOJee BEpOSITHOTO paclpe/esieHus KOHIICH-
Tpauuu BPEAHOTO KOMIIOHEHTA B 3aBUCMMOCTH OT PACCTOSTHUS O HICTOYHU-
Ka BbIOpoOcCa.
c. ChopmynupyiiTe BEIBOABIL.

Tabmuma 1.3
Hcxonnsle BAPHUAHTEI
aHHbBIE 1 2 3 3 5 6 7 8 9 0
M (%) 29 | 20 | 28 | 25 | 30 | 29 [ 22| 25 | 28 | 35
T,(°C) 25 | 23 | 26 | 22 | 25 | 22 [ 20 | 22 | 24 | 25
T.(°C) 75 | 70 | 85 | 90 | 95 | 60 | 70 | 80 | 90 | 105
v, M7 10 | 15 | 20 | 25 | 30 | 35 |30 | 25 | 20 | 15
C
H, m 65 | 50 | 65 | 60 | 50 | 65 | 60 | 55 | 65 | 55
D, m 25| 3 | 25| 3 2 | 25| 3| 2 |25]|25
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Tabmuma 1.3

Hcxonurnie BapUaHTHI
JIAaHHbBIE 11 12 13 14 14 16 17 18 19 20
M (%) 27 | 24 | 26 | 25 | 30 | 29 | 22 | 25 | 28 | 35
T,(°C) 15| 23 | 26 | 23 | 25 [ 22 | 20 | 22 | 24 | 25
T.(°C) 70 | 75 | 80 | 8 | 90 | 65 | 65 | 75 | 65 | 95
v, 7 10 | 15 | 20 | 25 | 30 | 35 |30 | 25 | 20 | 15
C
H, m 55 | 50 | 65 | 60 | 50 | 65 | 60 | 55 | 65 | 55
D, m 25| 3 2,5 3 2 25 | 3 | 2 [ 2525
Tabmura 1.3
I/ICXO,Z[HBIG BapHUAHThI
JIAaHHBIE 21 22 23 24 25 26 27 28 29 30
M (%) 28 | 22 | 28 | 24 | 26 | 23 |24 | 21 | 20 | 29
T.(c) 24 | 24 | 25 | 24 | 24 | 23 |21 | 22 | 25 | 24
T.(°C) 72| 75 | 79 | 84 | 9 | 68 | 75 | 75 | 75 | 95
V., M7 10| 15 | 20 | 25 | 30 | 35 [ 30| 25 | 20 | 15
C
H, m 55| 50 | 65 | 60 | 50 | 65 | 60 | 55 | 65 | 55
D, m 25| 3 2,5 3 2 25 | 3 | 2 | 25|25
Tabmnura 1.4
Ncxonubie [Ipeanocnenusis uudpa Bapuanta
JaHHBIC 1 5 2, 6 3, 7 4, 8 0, 9
Pernon Ypan Mocksa Cankr- HogBocu- JanbHuit
[lerepOypr OupcK Bocroxk
A 160 120 160 200 200
KoMnoneHnt denon Jnoxenpg Jnokenpg 3oisa Oxkcun
azoTa Cephl yriiein yriiepoaa
Covre M73 0,003 0,04 0,05 0,03 3
M
c,. M7 ] 0,0003 0,004 0,002 0,003 0,03
M
F 1 1 1 3 1

11



Jlabopamopnas paboma Ne2
Pacuer xapakTepucTHK COPOCOB CTOYHBIX BOJ MPeANPHUATHII B BOT0OEMbI

1. llesin 3aHsATHSA:
CTyneHTHI B pe3ysibTaTe MpOBEACHHUS JT1ab0paTOpHOI pabOThI TOJIKHBI:
— paccuuTaTh KpaTHOCTH pazbasienus — K
— ONPEACIUTh KOHIICHTPAIIMIO BPETHOTO KOMIIOHEHTa B BOJOEME B MECTE
onvkaiero Bogoszabopa -C,,,, , M/,
— TMOCTPOUTH TpaduK PYHKIIUU pacnpenesieHnus KOHIICHTPAINH BPEIHOTO KOM-
MOHEHTAa B 3aBUCUMOCTH OT PACCTOSIHHS JO0 MECTa cOpoca CTOYHBIX BOJ IO
pyciy peku ¢ marom L/S;

— copMynHpOBaTh BHIBOJMBI.

2. [lepeyeHb MCNOJIL3YEMOT0 000PY/10BaAHUS

[IepcoHanbHBIE KOMITBIOTEPHI C MPETYCTAHOBIECHHBIM JIMIIEH3MOHHBIM ITPOTPaMM-
HBIM 00€CIICUeHHUEM U C BO3MOXXHOCTBIO BBIXOJIa B JIOKaJIbHYIO ceTh Punnana u Mu-
TEpHET.

3. IloAroToBKAa K 3aHSITHIO
3.1 TIloaroToBUTH OTBETHI Ha BOMPOCHI MO TeMe «Pacuem xapaxkmepucmuk coOpocos
CMOYHbBIX 800 NPEONPUAMULL 8 BOOOEMBLY.
a) OpraHu3anus BOJIOOXPAaHHBIX 30H.
b) CanurtapHbie yCIOBHS CITyCKa CTOYHBIX BOJ.
C) OCHOBHBIC TyTH U METOIbI OYUCTKH CTOYHBIX BOJI.
d) BeccrodHoe Mpou3BOICTBO.
e) OxpaHa BOJIOEMOB.
3.2 BolyunTh 3HaYCHHSI OCHOBHBIX TCPMHUHOB U ONIPEACICHUH 110 TEME.

4. I1nan mpoBeaeHus 3aHITHUSI
4.1 TIpocnymvBaHue ¥ 0OCYKEHUE CIEIYIONUX BOTPOCOB:
a) OpraHu3anus BOJOOXPAaHHBIX 30H.
b) CanutapHbie YCIOBHS CITyCKa CTOUHBIX BOJI.
C) OCHOBHBIC ITyTH U METObI OYUCTKU CTOYHBIX BOJI.
d) BeccrodHoe Mpowu3BOICTBO.
e) OxpaHa BOJIOCMOB.
4.2 B pe3yabTaTe MPOBEACHHBIX BBIYMCICHUH JOJDKHBI ObITh MPEACTABICHBI CICIY-
IOIIUE JIAHHBIC:
— KpaTHOCTb pa3z0aBiieHus — K;
— KOHIICHTpAIUS BPEIHOTO KOMIIOHCHTa B BOJIOEME B MeCTe OJIMKaHIIero Bo-
no3abopa - C,,, , me/1. UcxonHbIe TaHHBIC B3ATh U3 Ta01. 2.1,
— rpaduk (QyHKIHM pacnpeeieHus KOHIICHTPAIMK BPEIHOTO KOMITOHCHTA B
3aBHCHMOCTH OT PACCTOSHUS JI0 MeCTa cOpOCa CTOYHBIX BOJ TI0 PYCIY PEKH C
rarom L/S;

12



— BBIBOJBI.

5. Conep:kanue oT4éTa
5.1 HaumenoBaHue paGoThI.
5.2 Lenb pabOTHI.
5.3 Ilepeuenp uCHoaB3yeMOro 000pyI0BaHUS.
5.4 Koncnekt mo Teme (momanrasis padoTa).
5.5 PacuérHas 4acTs.
5.6 BBIBOJBIL

6. KonTpobHbIE BONIPOCHI
Bomnpocsl 3aiatores B mpouecce opopmileHus U 3alUThI padoThI 10 Beell Teme 1.3.1.

7. IlepeveHb UCMOJIb3YEeMOI JIMTEPATYPHI
7.1 Kopobkun B.U., [lepenennckuii JI.B. Dkonorus. DKonorus: y4eOHUK s
CTYJIEHTOB OaKaJaBpCKON CTYIEHH MHOTOYPOBHEBOTO BBICIIIETO
npodeccruoHanbHoro oopazopanus. Pocros v/l ®enukc, 2015 — 601 c.
7.2 CrenanoBckux A.C. OOmias skoJiorusi: yaeOHUK 17151 By30B — MoOCKBa:
FOHUTU-JTIAHA, 2017. — 687 c.

7.3 Axmmona T.A., Xackun B.B. Dxonorus. Yenosek - OxoHomuka - buora -
Cpena: YueOHuUK AJ1s1 CTYJIeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponos A. E. OcHOBBI HHPOPMAaLIMOHHOM 0€30MMaCHOCTH IPH padoTe Ha
kommbroTepe. — MockBa, CapatoB: IHTEpHET-Y HUBEPCUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Meaua, 2020.

— 154 c.

PACYET XAPAKTEPUCTHK CEPOCOB CTOYHBIX BOJI ITPEJIIPUATUH
B BOJOEMbI

TexXHOTOrnYecKkuii MK OJAHOTO M3 MPOMBIIIIEHHBIX NPEANpUITHI TpeOyeT moTped-
JIEHWSI 3HAYUTENIBHBIX KOJIMYECTB BOJBI. VICTOUHHUKOM SIBJISIETCS pACIOJIOKEHHA HEa-
JIEKO OT MPEeanpuATHs peka. [Ipoiiast TEXHOIOrHYECKU UK, BOAA IPAKTUYECKH MOJI-
HOCTBIO BO3BPAIIAETCSA B PEKY B BUJI€ CTOYHBIX BOJ MPOMBIIIJIEHHOTO NpeanpuaTus. B
3aBUCUMOCTH OT MNpOoQuUis NPeAnpHUsiTUS, CTOYHBIE BOJbI MOTYT COJEpXkaTh Camble
pa3NIMyYHbIC, BPEIHBIE IO CAHUTAPHO-TOKCHUKOJIOTMYECKOMY IPU3HAKY XUMUYECKHE
KOMIIOHEHTHI. MIX KOHLIEHTpanus, KaK MpaBuiio, BO MHOTO pa3 MPEBBIIIAET KOHIIEHTpPa-
IIUIO 3TUX KOMIIOHEHTOB B peke. Ha HeKoTopoM paccTosiHuu OT Mecta cOpoca CTou-
HBIX BOJI BOJIa peKU OepeTcst Al HY>KI MECTHOTO BOJOIOJIb30BAaHUS CAaMOTO Pa3HOTO
xapakrtepa (Harpumep, ObITOBOTO, CETbCKOX03SIIICTBEHHOTO).

Xapaxmepucmuka pexu.

V,, - cpennss ckopocTh TeYEHHS,

H,, - cpennss riyOuHa peku Ha JaHHOM y4acTKe,
13



L - paccrosinue no apBaTepy 10 MeCTa BOJONOIB30BaHUS,
Q - pacxoj BOJIbI B peke A0 copoca;

L/S - mar, ¢ KOTOpEIM HEOOXOIMMO IMPOCICAUTh H3MCHCHHE KOHIICHTPAIIUH TOKCHY-
HOTO KOMITOHEHTA 1O (hapBaTepy peKw.

Xapaxkmepucmuka copoca:
BPEIHBIN KOMIIOHEHT,
Q, - pacxoj CTOYHBIX BOJ,

c - KOHOCHTPpAIWA 3arpsA3HAI0MICTO KOMIIOHCHTA B CTOYHBIX BOJIAX,

cm

C ¢ - QoHOBas KOHIEHTPALKs (KOHLCHTPALWS 3arPSI3HAIOIICIO KOMIIOHCHTA B PEKE JI0

cOpoca),
C e - IPENIETBHO JIOIyCTHMask KOHIICHTPALIHS.

METOJUKA PACYETA
Pacuem pazboasenenus cmounvix 600 6 pexkax. Memoo BHHH BO/I[I'EO

MHorue gpakTopbl COCTOSIHUSI PEKU, OEPETOB M CTOYHBIX BOJI BIMAIOT HA OBICTPOTY Ii€-
pEMENIMBaHUs BOJHBIX MAacC U OMPEAEISAIOT PacCTOSSHUE OT MECTa BBITYCKa CTOYHBIX
BoJ (CB) 10 myHKTa MOJHOTO CMEUIMBaHUA. BBIyCK B BOAOEM CTOYHBIX BOJ JIOJKEH,
KaK IPaBUJIO, OCYIIECTBIATHCS TaKMM 00pa3oM, 4yToObl OblIa oOecreueHa BO3MOXK-
HOCTh HauOoJIee MOJIHOIO CMEIIMBAaHUS CTOYHBIX BOJ C BOJOW BOJOEMa B MECTE HX
CIycKa (CHerraibHbIe BBITYCKH, PEXKUMBI, KOHCTPYKIIHH).

OpHako NPUXOAUTCS CYUTATHCA € TEM (PAKTOM, YTO HA HEKOTOPOM PACCTOSHUH HUKE
cnycka CB cmemmBanue OyJeT HEMOJHbIM. B CBS3M ¢ 3TUM peaibHyI0 KPaTHOCTb pa3-
OaByieHUS B 00IIIEM CiTydae CIIeIyeT ONPEeaesITh Mo hopmyIie:

x ) +
K = rxQ+Q, ’ (1)
Q.
rae K — xkpaTHOCTh paz0aBiieHus (151 TaHHOW CTPYH, TaHHOTO CTBOpA), a
7 - K0O9(PPUIMEHT, CTETNIEHb MOTHOTHI Pa30aBICHUSI CTOUYHBIX BOJ] B BOJOEME, KOTOPBIH

MPAKTUYECKU BCEra MeHbLIE 1.

VYcnoBus crycka CTOYHBIX BOJI B BOJIOEM MPUHATO OLICHUBATH C YUETOM UX BJIMSHUS Y
OJIMyKalIIero MyHKTa BOJOIOJIb30BAHUS, TJI€ CIEAYET ONPENENsTh KPaTHOCTh pa30aB-
JICHUS.

Pacuer Beaercs o hopmynam:

__ 1= : 2
y 1+(%2)~ﬂ (2)
e

B=et 3)
14



rae ¢ - KodQPUIMEHT, YYUTHIBAIOIINI THIPOJIOTHUYECKHE (PAKTOPhI CMEIINBAHUS;
L - paccTtosiHMe 10 MecTa BOJ103a00pa.

rie & — K03 GUIUCHT, 3aBUCSIINI OT MECTa BBIITyCKa CTOKA B PEKY:
IIPH BBIITyCKE Y Oepera € =1, npu BBITyCKE B CTPEIKHU PEKH (MECTO HAMOOJBIINX CKO-
pocreit) € =1,5;

L
¢ L - KOA(DPUITMEHT W3BWIMCTOCTH PEKH, PAaBHBIA OTHOIICHHWIO PACCTOSIHHS TIO
np

dbapBaTepy MOIHOM JIMHBI pycia Beiycka CB 10 Mecta Oiuxkaiiiero Bojo3adopa K
PACCTOSIHUIO MEXKTY TUMHU JABYMS ITYHKTaMH I10 TIPSIMOM;

D — xoaddunment typOynenTHo quddysuu,

D:V—CI’ XHCP *9
M xc

: ()

rae V, ]% — CpeaHsisi CKOPOCTh T€UEHHUsI PEKU Ha JaHHOM yuactke; H, m — cpemauss

rIyOMHA peKd Ha JaHHOM yd4acTke; (), f% » — YyCKOpeHue cBobojHoro nageHus; C —

ko3 urment Ille3n, koTopselil BeIOMpatoT no Tadbiuuam. M — ko3p¢UureHT, 3aBUC-
M OT C:

npu ¢>60 M =48, npu 10<c<60 M =0,7-c+6.
ol—M
PasmepHOCTH [M -¢] 4 . (5a)
Jlis pex paBHUHHOTO XapakTepa CIpaBeIiIMBO MPUOIIKEHUE:
V_xH
D=-2 o (6)
200
Jl1st pex ar000ro xapakrepa
V. xH
D __@ cp ) 6a
37xc? (62)

Koaddumment le3u nns ropHbIX pek Malliol U cpenHed MouiHoctH — 15+35, mns

npearopubix pek — 20+40, nus paBHUHHBIX pek — 30+70. Ero MoxxHO Takke paccum-
TaTh 1O (OPMyJIaM, MPUBEICHHBIM HIDKE.

c=— P (7)
H, -J

rie J — U3BMEPEHHBIN YKJIOH BOJHOM MOBEPXHOCTU, KOTOPHIH MOKET OBITh HAWJIEH IS
JTAaHHOM peKH B «I MAPOIOrHYECKOM €KETOHUKE).
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%
c=22x(H‘de , (7a)
riae d,— 3¢ beKTUBHBIN THaMeTp YacTHIl JOHHBIX OTJI0KEHHUH (MM).

1
C = gH, (76)

rae K — koahpuImeHT mepoxoBaToCTH pycia:

" pycia 4ucThie, mpsmblie, 3emisiabie — 0,025;

" OOJBIINE U CPETHUE PABHUHHBIC PEKH, B OJATONMPHUATHBIX YCIOBHIX COCTOS-
HUA J0ka U TedeHus Boasl — 0,03;

" paBHUHHBIC H3BUJIUCTHIC PEKH C HEMTPaBUILHBIM penbedom aaa — 0,04,

" QOJBIINE U CPEIHHE PEKH, U3BHIIMCTHIC, 3aCOPCHHBIC, KAMCHHUCTHIC, C HECITO-
KOUHBIM TeuenueM — 0,05;

" pycia co cla0bIM TEUECHHUEM, 3HAYUTEIBHO 3apOCIIne, ¢ TIIyOOKMMHU IIPOMOU-
HaMH, BaryHHbIe, TopHbIe — 0,08;

» ropHO-BogonagHeie — 0,1; 6omoTHOrO THIA — 0,133.

C TOYKH 3peHUs] KOHIIEHTPAIIUH I-T0 3arpsA3HSIOICTO BEIIECTBA B PEKE BBIACISAIOT TPU
o0yacTu:
a) 00aacTh POHOBOrO KauecTBa BOJbI, B KOTOPO# C < Cores

b) obmacts 3arps3Henus, rae C, —C,,, >0,

C) obmacTh BIusHUS, T1Ie C e —Ci > 0.

Huxe mecTta cOpoca CTOYHBIX BOJ COOTBETCTBEHHO PACCMATPUBAIOTCS TPHU 30HBI CMeE-
IICHUS UX C BOAAMH PEKU:
a) 30HA HAYaJBHOTO paz0aByieHUs (TypOYJICHTHBINA CTPYHHBINA TIOTOK),
b) 30Ha ocHOBHOTO pazbaBiieHUs (OCHOBHOW TYpOYJICHTHBIN MOTOK),
C) 30HA CHIKEHHS KOHLEHTPALWHU 3arps3HSIONICTO BEUIECTBA 33 CUET CAaMOOYH-
HICHUS (32 CTBOPOM IIOJIHOTO MEPEMEIIUBAHUS ).

[IpuBeneHHast BbIlIE METOJIMKA pacCMATPHUBAET pa30aBlIEHWE CTOYHBIX BOJ TOJBKO B
00JacTH ¢ OOJIBIIMMU KOHIICHTPAIMSIMU 3arpsi3HSIONIETO BeliecTBa (0071acTh 3arpsi3-
HEHUS).

3HaHMe KPaTHOCTH pa30aBIIeHUs TIO3BOJISIET OIICHUTh Ka4eCTBO BOJI B JIIOOOM CTBODE.

KoHieHTparus BpeHOr0 KOMIIOHEHTa B BOJOEME B MecTe OJiMKaiiiero Bojo3adopa
BBIYHUCTIsICTCS 10 popMyIie:
C. =-C, 4+ —9 (8)

Ota BeNMYMHA HE JNOJDKHA NPEBBIATh C,,y, (MIPEAECIIBHO AOIyCTUMAast KOHIIEHTPAIIKS).
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Hanee HeoOXoauMO MOCTPOUTH Tpaduk (PyHKUMK pacmnpeneseHus KOHIEHTpPaluu
BpPEIHOTO KOMIIOHEHTA B 3aBUCHUMOCTU OT PACCTOSIHUSI O MeCTa cOpoca CTOYHBIX BOJI
10 pyCIly peKu ¢ marom LS, ykazaHHBIM B BapHaHTe.

B pe3ynbrare BRIYMCACHHI JOJDKHBI OBITH ITONYyUYEHBI CIIEAYIOIINE XapaKTEPUCTHKU:

a) KpaTHOCTb pa3baBieHus — K

b) xoHLEHTpalus BPeIHOrO KOMIIOHEHTa B BOJOEME B MECTe OJIMKaMIIero BOIo-
3abopa - C,,, , Me/1;

C) rpaduk (GYHKIMH pacripeaeacHHus KOHIEHTPAIMA BPEAHOIO KOMIIOHCHTA B 3a-
BHCHUMOCTH OT PAaCCTOSHUS 0 MECTa cOpoca CTOYHBIX BOJI IO PYCIy PEKH C IIIa-
rom L/S,

d) BBIBOJBI.

Tabmuma 2.1
BapuanTsl Kk pacdyeTy XapaKTepUCTHK COPOCOB CTOUHBIX BOJ MPEANPUITHI B BOJIOEMBI
[TapameTp BAPHUAHTHI
1 2 3 4 5 6 7 8 9 10

Bpennbrii Ke- | Cu Cr | ®enon | Pb Zn | Xnmop | NaOH | Hg | H, PO;
KOMIIOHEHT | poO-
CHH

Co,meln| 0,7 1001001 035 (001002 1 0,5 (0,01 1
2

Qu, M¥lc 30 | 30 | 40 50 40 | 50 | 40 30 50 30

Qz, M3l 1 10507 ] 172 1 108] 11 0,4 1 0,8

V, , mlc 12 111 1 09 |08/|07 06 1,5 1 0,7

cp’

H  u 25 17119 | 18 |13 |15 2 15 | 21 1,5

cp’

L, m 500 | 100|150 | 200 | 100 | 300 | 150 | 500 | 100 | 150

L/S, m L/S = %0

c,,meln | 10 | 08 | 0,7 8 09| 2 9 10 0,9 11

cm??

Cyp, meln C, =01-1IK

Hnsa Bcex L
BapUaH- e=1 %np =1

TOB
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Tabmuma 2.1
BapuaHTHI Kk pacdeTy XapaKTepuCTUK COPOCOB CTOYHBIX BOJI MPEATIPUITHIA B BOJIOCMBI

[TapameTp BAPHUAHTHI
11 12 13 14 15 16 17 18 19 20

Bpennsiit Ke- | Cu | Cr | ®enon | Pb Zn | Xnop | NaOH | Hg | H,PO;
KOMIIOHEHT | pO-
CHH

Cy» Meln| 0,7 100001 035 |0,01|002| 1 05 (0,01 1
2

Qu, M¥lc 50 | 40 | 40 30 40 | 30 | 40 50 50 30

Qz, M3l 1 |05]0,7 ] 1,2 1 /08| 11 0,4 1 0,8

V,,, mlc 1,2 111 1 09 08|07 06 1,5 1 0,7

H , u 24 18|17 19 |16 |17 | 22 15 | 21 1,7

cp?

L, m 600 [ 650|450 | 500 | 700 | 550 | 450 500 | 550 650
L/S, m L/S = %0
C,,, meln 11 | 0,8 | 0,7 8,1 09 |21 92 10,1 | 0,9 11
Cyp, meln C, =01-1JIK
Jns Bcex L
BapHaH- e=1 %ﬂp =1
TOB
Tabmuma 2.1
BapuaHTHI Kk pacdeTy XapaKTepuCTUK COPOCOB CTOYHBIX BOJI MPSATIPUIATHIA B BOJIOCMBI
[Tapamertp BapUaHTHI
21 22 23 24 25 26 27 28 29 30

Bpennsiii Ke- Cu Cr | ®enon | Pb Zn | Xnop | NaOH Hg | H 2 PO;
KOMIIOHEHT | poO-
CHH

Cow,meln| 0,7 1001]001 035 (001002 1 0,5 (0,01 1
2

Qu, M%c 40 | 30 | 40 30 40 | 50 | 30 40 50 30

Qz, 3l 1 10507 ] 172 1 108] 11 0,4 1 0,8

V,,, mlc 1,2 111 1 09 08|07 06 1,5 1 0,7

H, m 25 | 17119 ] 18 1,3 | 15 2 15 | 21 1,5

L, m 500 {100 150 | 200 | 100 | 300 | 150 | 500 | 100 | 150

L/S, m L/S = %0

C meln | 10 (0807 8 [09] 2 | 9 10 |09 11

Cyp, meln C, =01-1IK

s Bcex L
BapUaH- ¢=1 %np =1

TOB
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Jlabopamopnas paboma Ne3
PacyéTr NHTeHCUBHOCTH IIIyMa B MPOU3BOJACTBEHHOM MOMeEIIeHUH

1. e 3aHsATHSA:
CTyaeHTsI B pe3ynbTaTe MpoBeACHUS 1a00paTOpHOM pabOTHI TOKHBIL:
— paccuuTaTh CyMMapHYI HHTCHCUBHOCTD IlIyMa OT TPEX UCTOYHHKOB Ha pabodyemM
MecTe;
— paccuMTaTh MHTEHCUBHOCTH IITyMa, €CJIM CTEHBI U MOTOJIOK MOKPBITHI 3BYKOTIO-
[JIOMIAIOIIMM  MaTepHUajoM;
— chopMynHpoBaTh BHIBOBI.

2. IlepeyeHb MCNOJIL3YeMOT0 000PY/10BaAHUS
[lepcoHnasibHbIE KOMIIBIOTEPHI C MIPEAYCTAHOBICHHBIM JIMIIEH3UOHHBIM IIPOrPAMM-

HBIM 00ECIICUCHUEM U C BO3MOXXHOCTBIO BBIXOJIa B JIOKAJIbHYIO ceTh Dunana u Nu-
TEpHET.

3. I[loaroroBKa K 3aHATHIO
3.1 IloarotoBuTh OTBETHI Ha BOMPOCHI MO TeMme «Pacuém ummencuenocmu wyma 8
NPOU3B0OCINEEHHOM NOMEUCHUU Y
Uro Takoe mrym?
a) dusudeckue mapamMeTpsl, XapaKTEPU3YIOIINE IITyM.
b) OO0BsicHUTE MEXaHHW3M JICHCTBUS IIIyMa Ha OPTaHMU3M YEJIOBEKa, HA30BUTE JOITY-
CTUMBbIE YPOBHH IIIyMa MO0 HOPMaM.
C) Uto Takoe MHTEHCUBHOCThH IIIyMa, YPOBCHb MWHTCHCHBHOCTH, CJIMHHIIBI U3MEpe-
HUs?
d) Yro Takoe Mmopor CIBIMIUMOCTH, O0JIEBOM MOPOT?
e) Kakue nHXeHEpHbIC PEIICHUS IPUMEHSIOTCS TI0 CHIDKECHHIO YPOBHS IIyMa?
3.2 BblyuuTh 3HaU€HUS OCHOBHBIX TEPMHUHOB M OIPEICIICHUN IO TEME.

4. [1an npoBeieHUs 3aHITUSA

4.1 TlpocnymvBaHue U 00CYKJICHHUE CJIEIYIOIINX BOIPOCOB:
a) Uto Takoe rym?
b) ®usnyeckue mapaMeTphl, XapaKTEPU3YIOIINE IITYM.
C) OOBsiCHUTE MEXaHHU3M JICHCTBHUS IIyMa Ha OPTaHU3M 4YeJIOBEKa, Ha30BUTE JOITY-
CTHMBbIC YPOBHH IIyMa I10 HOpMaM.
d) Uto Takoe MHTEHCUBHOCTH IIyMa, YPOBEHb WHTCHCUBHOCTH, CIUHUIIBI U3MEPE-
HUs?
e) Uto Takoe mopor CabIIIMMOCTH, 00JIeBO# MOpor?
f) Kakue nmxeHepHbIe pelICHUs] PUMEHSIOTCS 110 CHHXKCHUIO YPOBHS 1Iyma?
4.2 B pe3ynbTrare MPOBEACHHBIX BBIYUCICHUH JTOJDKHBI OBITH MPEICTABICHBI CIIETY-
IOIIHE JaHHBIC:
— CyMMapHY0 HHTEHCHBHOCTbH IIlyMa OT TPEX UCTOYHUKOB Ha pabouem Mecte Ly ;

— HHTEHCUBHOCTH LIyMa, €CJIM CTE€HBI M MOTOJIOK MOKPBITHI 3BYKOIMOIIOMIAOIINM
MarepuasioM L; Mcxomaubie nanHbie B3Th U3 Ta0m. 3.1. — 3.4,



— BBIBO/JIBI.

5. Conep:xaHue oT4ETA
5.1 HaumenoBanue paGoThI.
5.2 Lenb pabOTHI.
5.3 IlepeueHb UCMOIB3YEMOTO O00PY/IOBAHUS.
5.4 KoHcnekT mo Teme (momanrHsis padoTa).
5.5 Pacuérnas 4acTs.
5.6 BuIBOJBIL

6. KonTpobHbIE BONIPOCHI

Bormpocsl 3amaroTcs B mporiecce 0OpMIICHUS U 3aIATHI MPAKTHIECKOW padOTHI IO
Bcel teme 1.3.1.

7. IlepeyeHb MCNOJIBL3YyEeMOMH JIUTEPATYPHI

7.1 Kopobkun B.U., [lepenensckuii JI.B. Dxonorusi. Oxonorus: ya4eOHUK 115
CTYJICHTOB 0aKajaBpPCKON CTYIIEHH MHOTOYPOBHEBOTO BBICIIETO
npodeccuonanbHoro oopazopanusi. Pocros v//l: ®enukc, 2015 — 601 c.

7.2 CrenanoBckux A.C. OOmas skoJiorusi: yaeOHUK 17151 By30B — MoOCKBa:
IOHUTU-TAHA, 2017. — 687 c.

7.3 Axmmona T.A., Xackun B.B. Dxonorus. Yenosek - OxoHomuka - buora -
Cpena: YueOHuUK AJ1s1 CTYJIeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponos A. E. OcHOBbI HHPOPMaLIMOHHOM 0€30MMaCHOCTH IPH padoTe Ha
kommneroTepe. — MockBa, CapatoB: IHTEpHET-Y HUBEPCUTET

Nudopmarnmonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menua, 2020.
— 154 c.

PACYET MHTEHCHUBHOCTH IIIVMA B ITPOM3BOJCTBEHHOM TIOMELIJEHHH
B MamuHHOM 3a5ie OZHOBPEMEHHO Pa0OTAIOT TPU BEHTHJISALMOHHBIE YCTAHOBKU. YPO-
BEHb 3BYKOBOT'O JIaBJICHUS Kaxaou u3 Hux: L, L,, L, 05, COOTBETCTBEHHO.
Kak m3MeHMTCA DPE3YIbTUPYIOLIEE BO3IEHCTBUE MX HA IPUEMHHUK, €CIIM yCTaHOBKHU
PacCIOIOKUTh HAa PA3IMYHBIX PACCTOAHUAX OT Hero — R, R,, R, M u ecim Mexay npuem-

HUKOM U yCTaHOBKaMu UMeroTcs creHsl-niperpagsl — N, N,, N,, coorBeTcTBEeHHO?

ITo ucXoHBIM JTaHHBIM, OTpaXKeHHBIM B Ta0m. 3.1, 3.2, 3.3, u 3.4, HE0OXOAUMO OIpe-
JIEJIUTD:
a) CyMMapHYyI0 HHTEHCHUBHOCTD IITyMa OT TPEX UCTOYHUKOB Ha pabodyeM MecCTe;

0) MHTEHCUBHOCTH IIIyMa, €CJIU CTEHBI U TIOTOJIOK MOKPBITHI 3BYKOIOTIIONIAOIINM
MaTepuaIoM

CI[CJ'I&TB BBIBOJIBI 11O PE3YyJIbTaTaM IOJTYYCHHBIX PaCUCTOB.

Memoouueckue ykazanusi K 6bInoJIHEHUI0 pabombl
Pacuet u3MeHeHus1 ypOBHSI HHTEHCUBHOCTH IITyMa IPOU3BOIUTCSA 1O popmyie:
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L, =L, —20xIgR -8, o5, (1)

rae L, 1 L — ypoBHM MHTEHCHBHOCTH IIIyMa MCTOYHMKA Ha PaccTOSHUM R MeTpoB n
OJIHOTO MeTpa, cooTBeTcTBeHHO (L =L ; L,; L,).

Ecnu Mexay MCTOYHUKOM IIyMa U pabodrM MECTOM €CTh CT€Ha-IIperpaaa, To ypoBEHb
WHTEHCUBHOCTH IIIyMa CHUYKAETCs Ha

N =145x1gG +15, ob , (2)
rae G —macca 1m®  creHbl-mperpansl, Ke.

YpoBeHb HMHTEHCHUBHOCTH IIIyMa Ha paboueM MecTe C Yy4YeTOM BIHUSHHUS CTEHBI-
IIPErpaibl ONPENEIAETCS KaK

L'=L, -N, ob, (3)
CyMmMapHasi HHTEHCUBHOCTD IIyMa JABYX MCTOYHHMKOB C ypoBHeM L, m L, ompenens-
€TCS Kak
L, =L, +AL, oF (4)
rae

L , — HanOoIbIIMIi U3 IBYX CYMMHPYEMBIX YPOBHEH, 05 ;
AL - mompaBka, 3aBucsIIas OT pa3HOCTH YpOBHEH, 05, onpexaensercs mo Tabdm. 3.1.

[Ipu omnpeneneHud CyMMapHON MOIIHOCTH HECKOJBKUX HMCTOYHMKOB CYMMHUPOBAHUE
cienyeT IpPOBOAUTH MOCIEA0BATENbHO, HAUMHAS C HAaM0OJIee HHTEHCUBHBIX.

Crnenyer yuecTs, 4TO Ly onpenensercs sl TPeX UCTOYHUKOB IIyMa, U KaKJbIi HC-
TOYHMK PacCMaTPUBAETCI C COOTBETCTBYIOIIEH cTeHoM-mnperpanoit. I[lapamerpsr (Tun
MaTepuaa, TOIUHY U Maccy 1 m%) CTEeHBI-IIperpaisl B34Th U3 Tad. 3.4.

[Ipu onpeneneHny MHTEHCUBHOCTH IITyMa ITOCJE MOKPBITUS CTEH U MOTOJIKOB IIIyMOIIO-
TJIOUIAIOLUIUM MaTepUaoM JIONyCKAeTCs MpeHeOpeyb AMCTBUEM MPSAMBIX 3BYKOBBIX JIyUeil,
P 3TOM CJEAYET CUUTATh, YTO CTEHBI-IIPErpaabl HAXOIATCS BHYTPHU IOMEIICHHS U Ha
3BYKOITOTJIOLIEHUE BIIUSIHUS HE OKA3bIBAIOT.

CyMMapHO€ 3ByKOIOTJIOIIEHNE CTEH U MIOTOJIKA ONPEAEISETCS KaK

M=Snmxa+SCXﬂ+SnmX7/, el1. TIOTI. (5)

rae
Snm
a, B,y - COOTBETCTBEHHO KO3(D(PUIMEHTHI MOTJOIIEHUS MaTepHaIOB, KOTOPHIMHU TO-

n Sc - COOTBCTCTBCHHO IINIOIIIaAM IIOTOJIKA U CTCH ITIOMCILCHM S, Mz ;

KPBITBI IMOTOJIOK, CTCHBI MW IIOJI. 3,Z[€CB HCO6XO,Z[I/IMO YUUTBIBATh PABCHCTBO HHOHlalleﬁ
IIOTOJIKA U I10JIA. HpI/I 9TOM CHMIKCHHUEC MHTCHCHUBHOCTHU IIyMa COCTABUT:

K =10xIg(M,/M,), 05F, (6)
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rne M,, M, — COOTBETCTBEHHO 3BYKOIOIJIOLIEHHE TIOMEILEHUS 0€3 MOKPBITUS CTEH U

IIOTOJIKA CIIELHUAIbHBIMU 3BYKOIOINIOIIAKOIUMKE Matepuanamu (Mi) U mocie HOKpBITHA
TakuMu MaTepuanamu (M, ), e, Tord.

3HadyeHue M, BBIYMCISETCA C UCIOJIb30BaHUEM KOA((UIMEHTOB oy U f1,a M, — ¢
UCIIOJIb30BaHUEM 5 U [3, . Ilpu 3TOM mous napkeTHsld, B pacuerax npuHaTh ¥ = 0,061.

YpoBeHb HHTEHCUBHOCTHU IITyMa Ha pab04YeM MECTE C YUeTOM MOKPBITUS CTEH U TOTOJI-
Ka 3ByKOIOIJIOLIAIOIIMMH MaTepruaiaMu COCTaBUT:

Ly =Ly —K, 0B . @)

Tabmuma 3.1

Pa3znocTte ypoB-
Hel HUCTOYH.| 0 1 2 3| 4 5 6 7 8 9 110| 15| 20

L,—-L,, ob
Lompania A1 301 25| 20| 1.8 15/ 12| 10/ 08| 06| 05| 04| 02| 0
Tabauma 3.2
HcxonHbie nanHbie [Mocnenss mudpa HoMepa CTYACHISCKOTO OmieTa
1 2 3 4 5 6 7 8 9 0

Nctouynuk myma 1

R, M 20 25| 35 |350] 45| 40| 55| 50| 65| 6,0

L. oF 85 | 95 95 | 105| 105| 110 | 105| 95 | 90 | 100

1

No -
CTCHBI-TIPETPaIbI 1 2 3 4 5 6 7 8 9 10

Nctounuk myma 2
R,, M 7 | 75 8 85| 9 | 95(85]80| 75| 70
L.. ob 105 95| 100 | 85 | 80 | 8 | 90 | 85 | 100 | 110

Necrensr-niperpapl

21

21

11 | 12 13 14 | 15| 15| 14 | 13 | 12 11

Nctounuk myma 3
R, M 7 | 65 6 55| 5 | 45| 45| 30| 25| 20

3

L,, ob 90 | 85 95 | 105 | 100 | 105 | 100 | 105| 95 90
10 | 9 8 7 6 5 4 3 2 1

No crensI-iperpansl
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Taomuma 3.3

Ucxonusie [Ipeanocnenuss nudpa HoMepa CTYJACHYECKOTO OMIeTa
IaHHEIE 0 9 8 7 6 5 4 3 2 1
Spm» M 120 | 160 | 220 | 250 | 260 | 300 | 230 | 250 | 230 | 350
S, M 180 | 180 | 200 | 280 | 270 | 360 | 380 | 300 | 320 | 440
0 %10 20 25 30 35 40 45 40 35 30 25
1 2 | 95| 90| 85| 8 | 75 70| 75| 80 | 85 | 90
“ 3 34 33 32 31 30 31 32 33 34 35
S x10
B x 102 75 80 85 90 95 90 85 80 75 70
Tabmuna 3.4
Marepuainbl 1 KOHCTPYKIIUH Tomuuna Macca 1y nperpazt,
KOHCTPYKITUH, M K2
1. Crena kuprnuaHas 0,12 250
2. CreHa KUpIAYHas 0,25 470
3. CreHa KupruyHas 0,38 690
4. CreHa KUpIIAYHAS 0,52 934
5. KapToH B HECKOJIBKO CIOEB 0,02 12
6. —“— 0,04 24
7. Boitnok 0,025 8
8. —“— 0,05 16
9. XKenezobetoH 0,1 240
10.—“— 0,2 480
11.Crena n3 nurakooeToHa 0,14 150
12.—“— 0,28 300
13.ITeperopoaka Tommuuuaoi 0,02 M, 0,06 70
BBINIOJTHEHHAS U3 JOCOK U OT-
MITYKaTypeHHas ¢ IByX CTOPOH
14 .Tleperopojika U3 CTOEK TOJIIIH-
Holt 0,1 M, OTIITYKaTypeHHas ¢ 0,18 95
JIBYX CTOPOH
15.T"'uncoBast meperopoika 0,11 117
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Jlabopamopnas paboma Ne4
Pacuert ocBellieHHOCTH

1. llesin 3aHsATHS:
OBJIAZACTH 3HAHUSAMU, YMCHUAMHA U HABbIKAMH, CBSA3aAHHBIMU C OIIPCACIICHUCM YPOBHA OCBCIICHHOCTH
B IIOMCIIICHUHN

2. IlepeyeHb MCNOJIL3yeMOT0 000PY/10BAHUS

[lepcoHanbHBIE KOMITBIOTEPHI C MPETYCTAHOBIECHHBIM JIMIICH3UOHHBIM MTPOTPaAMM-
HBIM O0ECIEYEHHEM M C BO3MOXHOCTBIO BBIXO/A B JIOKaIbHYIO ceTh Punuana u WUn-
TEpHET.

3. lHoaroroBka K 3aHATHIO
3.1 TloaAroToBUTH OTBETHI HA BOMPOCHI MO TeME « Pacuem oceewyenHocmuy:
1. ITonsiTHEe, BUABI OCBEILICHUS.
2. Bugpl MCKYCCTBEHHOT'O OCBEIICHHS, Ha3HAUCHHWE M MeCTa MPUMEHEHUS,
HOPMBI OCBEIIICHHOCTH.
. Onpenenenue nonsitus KEO.
. JIOCTOMHCTBAa M HEIOCTaTKM €CTECTBEHHOI'O OCBEIICHUS;, YCJIOBHUS €ro
MPUMEHEHUS KaK CaMOCTOATEILHON CUCTEMBI.
. ICTOYHUKM €CTECTBEHHOTO OCBEIIICHUS.
. ICTOYHUKHN UCKYCCTBEHHOT'O OCBEIICHUS.
. O6mume TpedoBaHMUs K OCBELIEHHOCTH padOUYero Mecra.
. Bo3MoXkHBIE TIOCIEACTBUS HEAOCTATOUYHOM OCBEIICHHOCTH PabOuuX MECT
JUTSL 3I0POBBS YEJIOBEKA.
9. CiocoObI TTOBBIICHUS YPOBHS OCBEIIICHHOCTH B TIOMEIIICHHH.
3.2 BeIyuuTh 3HaUCHUS OCHOBHBIX TEPMHHOB M ONIPEACICHUI IO TEME.
3.3 CocTaBuTh KOHCHEKT IO Teme (TeTpaab JJIsS MpakTUYecKuX pabdort), rae OyayT
OCBEIIIEHBI BOITPOCHI 11.3.1.

W

0o N o o1

4. [1nan mpoBeaeHuUsl 3aHITHUSI
4.1 TIpocnymuBaHue U OOCYXKICHUE CICAYIONIUX COOOIICHHIA:

1. IlonsTre, BUIBI OCBEIICHUS.

2. Buapl MCKyCCTBEHHOTO OCBEIIEHUS; Ha3HAYCHUE W MECTa MPUMEHEHWS,
HOPMBI OCBEIIICHHOCTH.
Onpenenenue noustust KEO.
JIocTOMHCTBA M HEIOCTAaTKH ECTECTBEHHOTO OCBCIICHUS, YCIOBUS €T0
IPUMEHEHUS KaK CaMOCTOSATEILHON CHCTEMBI.
VI cTOYHHMKY €CTECTBEHHOTO OCBEIICHHUS.
M cTOYHMKY UCKYCCTBEHHOTO OCBEIICHUSI.
OO6mme TpeboBaHMs K OCBEIICHHOCTH paboyero Mecra.
Bo3MmoskHbBIE TTOCTIEICTBUSA HEIOCTATOYHOW OCBEIIEHHOCTH Pad0dYuX MECT
JUTSI 37I0POBBS YEIOBEKA.
9. CriocoObI MOBBITIIEHUST YPOBHS OCBEIIEHHOCTH B IIOMEIIIEHUHU.
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4.2 PemeHue CBOETO BapuaHTa 3a7a4d (BapUaHT BBIIAETCS MPEMOTABATEIIEM ).
B pesynbpTare npoBeACHHBIX BBIYMCICHUM JOHKHBI ObITh MPEICTABICHbI CIEAYIOIINE
JTAHHBIE:

a. KOJIMYECTBO CBETUJIHLHUKOB N 6 nomewenuu,

BBICOTA TIOJIBECA CBETUIILHUKOB H),

C. cxeMa pa3MEIEeHUS CBETHJIHHUKOB IO IMOTOJKY JUIS CO3JaHHs OOIIero
OCBEIIEHHS B IOMEIIECHUH,

d. BBIBOJBL.

5. Conep:xanue oT4éTa
5.1 HaummenoBanwue paboThlI.
5.2 llenb paboTHI.
5.3 Ilepedenp UCHOIB3yEMOTO OOOPYIOBAHUS.
7.4 KoHcnekT 1o teMe (qomaniHsis paboTa).
5.5 PacuérHas 4acte.
5.6 BbIBOJIBIL.

6. KonTpoO/1bHBIE BONIPOCHI
Bormpocsl 3aaroTces B mporiecce oopMIIEHUS U 3aIUThI paboThl 10 Beeit Teme 1m.3.1.

7. IlepeyeHb MCIOJIBL3YyEeMOM JIUTEPATYPHI

7.1 KopooOxun B.W., Ilepenenbckuii JI.B. Dxonorus. Jxonorus: y4eOHUK 11
CTYJICHTOB 0aKaJlaBpCKOM CTYNEHU MHOTOYPOBHEBOT'O BBICIIETO
npodeccruonanbHoro 0opazoBanus. Pocros H//[: ®enukc, 2015 — 601 c.

7.2 CrenanoBckux A.C. OOmias skoJyiorusi: yaeOHUK 17151 By30B — MoOCKBa:
IOHUTU-TAHA, 2017. — 687 c.

7.3 Axmmona T.A., Xackun B.B. Dxonorus. Uenosek - OxoHomuka - buora -
Cpena: YueOHUK AJ1s1 CTYJIeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—-495 c.

7.4. ®aponos A. E. OcHoBbI HHPOPMAIIMOHHOM 0€30MMaCHOCTH TIPH padoTe HA
kommbioTepe. — MockBa, CapaToB: IHTEpHET-Y HUBEPCUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), Ait Ilu Ap Menua, 2020.

— 154 c.

Kpamxue meopemuueckue ceedenus

OnTuueckoe M3IYyYE€HHE B CIEKTPE AJICKTPOMArHUTHBIX H3JIYUYEHUM 3aHUMAaeT
oueHb y3kui quanasoH (400—700 HM), ogHAKO MO (HU3MOJIOTUYECKOMY M TMTHEHHYE-
CKOMY 3HAUE€HMIO OHO UTpaeT Beayllyro poib. CBeT gaet okojo 80 % wunHbopmaiuu
o BHenrHeM Mupe. OH OKa3bIBaeT OJIArONPUATHOE BIUSHUE HA OPTraHU3M, CTUMYJIUPYET
€ro >KM3HENESITeIbHOCTh, YCUJIMBAeT OOMEH BEIIECTB, yIydllaeT oO0Iee camMouyB-
CTBHE, YMOIIMOHAIFHOE HACTPOCHHUE, MOBBIMAeT paboTocrocodHocTh. CBET 00amaer
TaKXe TEIUIOBBIM JICMCTBUEM: HA JOJIIO BHAMMOTO HU3JIYyYEHHS B COJIHEYHOM CIIEKTpE
MPUXOUTCS OKOJIO TTOJIOBUHBI 00IIIeH TerioBoi sHeprun. HeparnmonanpHOe, BKITIOYast
HEJIOCTaTOYHOE, OCBEICHHE OTPHUIIATEIILHO CKa3bIBAETCA Ha (DYHKIIMU 3PUTEITHHOTO
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aHaJlM3aTopa, MOBBIIIAET YTOMIISIEMOCTb, CHIDKAeT pabOTOCTIOCOOHOCTH YelIOBEKa U
MPOU3BOAUTENILHOCTh €r0 TPYy/Aa, CIOCOOCTBYET POCTY MPOU3BOJCTBEHHOI'O TpaBMa-
Tu3Ma. JJIMTenpHOe OTCYTCTBUE WJIM HEJAOCTATOYHOCTh BUAMMOTO U3ITYUYEHUS] MOXKET
OPUBOJUTHh K PA3BUTHUIO MATOJOTMYECKUX COCTOSIHUM (aHOManuu pedpakuuu, Hapy-
HIeHUs] OMOJIOTUYECKUX PUTMOB, U3MEHEHUSI B LICHTPAILHOM HEPBHOU cUCTEME, Hapy-
HIEHUS] OMOXUMUYECKUX U UMMYHHBIX PEaKIIil).

JIJist co3anust ONTUMAIbHOM OCBEIIEHHOCTH MPUMEHSIOT TPU BUJIa OCBEILICHUS:
€CTECTBEHHOE, HCKYCCTBEHHOE U CMEILIAHHOE.

Ecmecmeennoe oceewjenue.

NcTtouHnKOM ecTecTBEHHOTro ocBelieHus sABIsA0TCa CoHIE, pacCesTHHBINA CBET
OT HEDOCBOJ1a, OTPAKEHHBIA CBET OT MOBEPXHOCTU 3emud, JIyHbl. JIHEBHAs OCBEIIEH-
HOCTb 3aBUCHUT OT IIOTOJIbI.
[ToBepxHOCTH MOYBBI, BBICOTHI CTOSIHUA CoNHIIa HaJ rOpU30HTOM. B cpenneil momioce
CTpaHbl OHa KoJyieOJeTcs B mupokux npeaenax: ot 65 000 ik B aBrycre g0 1000 nx u
MEHEE B SHBape. 3albUIEHHOCTh BO3/lyXa 3aMETHO BJIMSET HA OCBEUIEHHOCTh. B Kpyn-
HBIX ITPOMBIILIEHHBIX HEHTpax ocBemeHHOCTh Ha 30—40 % MeHblIe, yeM B pailoHax C
OTHOCHUTEJIBHO YACTHIM BO3IyXOM.

EcrecTBeHHast OCBEILIEHHOCTh ITOMEIIEHHI 3aBUCUT OT CBETOBOIO KJIMMAara JaH-
HOM MECTHOCTH, OPUEHTAIlMU OKOH, 3aTeMHEHUs OJIM3 JIekaIIUMK 3JaHUSIMU U JIH 3e-
JICHBIMU HACaXJECHUSMU, Pa3MEPOB U XapaKTepa 3aCTEKIICHUSI CBETOBBIX ITPOEMOB, 3a-
rpsi3HEHUs cTekosl u Ap. HopMupyeMbiM mokaszarenieM sBisieTcss KO3 QUIIMEHT ecTe-
ctBeHHoi ocBenieHHocTd (KEO) E, ycranaBiamBaemblil AJisl pa3IuyHbIX TOMEIICHUH €
Y4€TOM MX Ha3HAYCHHUSI, XapaKTepa U TOUHOCTU BBITIOJTHAEMOU pabOTHI.

HopmupoBanHoe 3HaueHue kKod(ppuiimeHTa eCTeCTBEHHOW OCBEIIEHHOCTH 3aBU-
CUT OT XapakTepa 3puTeSIbHON paOOoThl, BUJIa OCBEIICHUS (€CTECTBEHHOE WJIM CMEIIIaH-
HOE).

Hopmamu ycTaHOBIEHO BOCEMb pas3ps/ioB 3pUTEIBHBIX paboOT — OT padoT
HauBbicieil TouHocTd (I paspsan) 10 paboT ¢ 00mKUM HAOIIOACHUEM 3aX0/I0M MPOU3-

BOACTBEHHOT0 1porecca (VIII paspsan).
Tabmua 4.1

Hopmuposannoe 3nauenne KEO npu ecTecTBEHHOM OCBEIICHUN
B IIPOU3BOJICTBEHHBIX IIOMELICHUIX

Xapakrepuctuka | Hanmensimii Paspsin EcrecrBenHoe CoBMeleHHOe OCBeIIEHHE
3pUTENBHOM WA 3pHUTEINb- OCBEIIIEHUE
paboThI 9KBHUBAJICHTHBI | HOM KEO, e, %
pasmep oObekTa | pabOThl | mpu BepxHEM | pu 6O- | TIpU BEPXHEM | mpH 60-
pasInICHUs, MM WK KOMOM- | KOBOM WK KOMOH- | KOBOM
HUPOBAaHHOM | OCBellle- | HUPOBAHHOM | OCBeIle-
OCBEILIEHUHU HUH OCBELICHUHU HUU
1 2 3 4 5 6 7
Hawusebiciieit
TOYHOCTH Menee 0,15 | - - 6,0 2,0
Ouenn Beicokor | Csrimie 0,15 mo
TOYHOCTH 0,30 | - - 4.2 15
Bricokoii Tou- Csepiire 0,30 10
HOCTH 0,50 1 - - 3,0 1,2
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Cpenueit Csriie 0,50 mo

TOYHOCTH 1,00 v 4 15 2,4 0,9
Mainoii ToyHO- Cspiie 1,00 1o

cTH 5,00 Vv 3 1 1,8 0,6
T'py6as (oueHnb Boitee 5,00 VI 3 1 1,8 0,6

MaJIoil TOYHO-
CTH)

OO1iee HabIIIO-
JICHHE 3a XOI0M
IIPOU3BOACTBEH-
HOTO Ipolecca:
-IIOCTOSIHHOE
-IIEPUOUIECKOC VIII a 3 1 1,8 0,6
IIPH [TOCTOSH-
HOM TIpeObIBa-
HUH JIIOJIEN B
IIOMEIIEHIH
-[IEPUOTUIECKOe VIII 6 1 0,3 0,7
TIPU TIEPHOIU-
YECKOM IpeObI-
BaHUH JIIOJIEN B VIII B 0,7 0,2 0,5 0,2
[TOMEILIEHUH

OO1ee HaOJIIO-
JICHUE 33 UHXKe-
HEPHBIMH KOM- VIII r 0,3 0,1 0,2 0,1
MYHHUKAIHSIMA

Hckyccmeennoe oceewjenue.

HckyccTBEHHOE OCBELIEHHE — BaXKHeiIlee yCloBUE U CPEACTBO PaCIIMPEHUS
aKTUBHOM AESITeNbHOCTH yenoBeka. OHO MO3BOJISET YUIMHATh aKTUBHOE BPEMSI CYTOK,
OCBaMBaTh MOA3EMHBIE COOpYkeHusA, paloHbl KpaitHero CeBepa B MOJIIPHBIE HOYU U
T.J.

JJ11 ICKyCCTBEHHOTO OCBEIICHUS MCTIOIB3YIOT AIEKTPUUECKUE U HE DIICKTPUYIE-
CKHE€ MCTOYHUKHU CBETa. Y OOJBITMHCTBA UCTOYHUKOB CBETA M3TyYE€HUE CBETOBOTO TO-
TOKa MPOUCXOAUT O0JIee NI MEHEe PAaBHOMEPHO BO BCE CTOPOHBI.

Jlns mepepacnpenieieHusi CBETOBOTO MOTOKA B HYXKHBIX IESX HCHOIB3YeTCs
OCBETHTENIbHAS apMmaTypa (paccemBaTeu, 3aTeMHHUTENN, adaxypsl U 1p.). OHa obec-
NEYMUBAET TaKXkKe 3alUTY rja3 OT CIEHSIIEro AeMCcTBUs U 0JECTKOCTH UCTOYHUKA CBE-
Ta, a ICTOYHHUK CBETa — OT MEXaHMUYECKUX MOBPEXKACHUMN, BJIaTH, B3PbIBOOIIACHBIX T'a-
30B U TIp.

3putenbHas paboTa MOXKET BBIMOJHITHCS KakK NMPH KOMOMHUPOBAHHOM, TaK U
npu OAHOM OOIIEM OcBelleHHH. B TOM u Apyrom ciiydae ypoBHU BUAMMOIO H3ITyue-
HUS JIOJDKHBI OBITH OJIMHAKOBO JTOCTATOYHBIMH JIJISl BBITOJIHEHUS COOTBETCTBYIOIINX
3pUTEIBHBIX PaboOT.

[Ipu HETOCTATOYHOM €CTECTBEHHOM OCBEUICHUH (HUXKE JOMYyCTUMOTO YPOBHS)

BO3HHKACT HCO6XOIII/IMOCTB B CMCIIaHHOM OCBCIICHUH, TO €CTh TAKOM, KOIraa HEAOCTA-
TOYHOC €CTCCTBCHHOC OCBCIICHUC AOIMOIHACTCA NCKYCCTBCHHLIM.
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Pacuem UCKYCCMEBEHHO20 oceeujeHusd 6 nomeuweHuu

OcaellieHre pabouero MecTa SIBJISIETCSl BAKHBIM BOIIPOCOM oXpaHbl Tpyza. [pa-
BUJILHOE PACIIOJIOKEHUE OCBEIECHUSI 00eCTeunBaeT XOPOIIYI0 BUJIUMOCTh M CO3/1aeT
OnaronpusaTHbIE yCIOBHs Tpyaa. OcBellleHre B MOMEIEHUHU JIOJKHO COOTBETCTBOBATh
tpeboBanusm CanlluH 2.2.2.542-96, xoTopble ONPEAENSIIOTCS XapaKTePOM paboThI TIO
CTENIEHU TOYHOCTH, XapaKTEPUCTHKaM (POHA U KOHTPACTHOCTU OOBEKTA.

B nomemenun ucnonb3yrores jammnbl Tuna JIb-40 (JIFOMUHECHIEHTHBIE JIAMITbI
oenoro ceera MOIHOCTRIO 40 BT). OKHO BBIXOJMT Ha 1Oro-BOCTOK. [lomerenue 060-
PYIOBAHO 3aIUTHBIM 3a3€MJICHUEM B COOTBETCTBUH C TEXHUYECKUMHU TPEOOBAHUSIMH.
[ImanupoBKa MOMENICHUS W Pa3MEIIeHHE OO0OPYMAOBAHHS OTBEYAIOT THTHECHUYECCKUM
tpeboBanusim CaunlluH 2.2.2/2.4.1340-03.B momemieHun paboTaeT ABa YEIOBEKa,
cXeMa pacroJIoKEeHUs IpUBeIeHa Ha puc. 1.

Pacuemnas wacmo

OnpenenyM KOJUYECTBO CBETUIILHUKOB N, BBICOTY IO/IBECA CBETUILHUKOB H, 1
CXEMY pa3MEIICHHUs] CBETWJIbHUKOB IO MOTOJKY JIJISi CO3/IaHUs OOIIEro OCBEIICHUS B
ITIOMEILICHUH.

Jlnuna nomemenus 4 = 5,8 M, mupuHa B = 3,0 M, BeicoTa H = 3,5 M. IOTOJIOK
MOJIBECHOM, CTEHBI MOKPAIIIEHbI CBETJIO — OexkeBoM kpackoi. Hanpsokenue cetu 220 B.

Pacuer Oynem BecTH 10 METOJIy CBETOBOTO MOTOKA, UCIIOIb3Ys JIIOMUHECIIEHT-
HbIe Jlamnbl. BeiOupaem cBetunbHuk Tna Y CII 35, B KOTOpOM MPUMEHSIIOTCS 2 J1aM-
el THIA JIb-40, T.€. IFIOMUHECIICHTHBIC JIAaMITBI O€10T0 BeTa MOITHOCTHIO 40 BT.

MuHUMaTbHAS OCBEIIEHHOCTD JIJIsT CO3JIaHuUs OOIIEro OCBEIICHUS OMPESIsAeTCS
B FvN .n.z.n

min

S-k
OTKyJa HE0O0X0UMOE KOJMYECTBO CBETHIILHUKOB N, paBHO
_ Emin -S-k
N - ) (1)
FjZ -Z-n-n

rae Emin — MUHUMAaIBHAS, HOpMUpYeMast 00IIasi OCBEIIICHHOCTh B IIOMEIIEHUH, B

npuHuMaeM Epin= 300 7k;
S — mIomaak 1MoJjia B HOMEIIEHNH,

E

S,=A-B=58-30=17 4m?;

k — koo durnment 3amaca npuanmaem K = 1,5;

F, - cBetoBoit motok (F, = 2480 M) ot ofHOMN JtoMuHEecHeHTHON Jamiisl JIB-40
oenoro nBera MoIHOCTEIO 40 BT;

Z — k03 GUIIUEHT HEPAaBHOMEPHOCTH OCBEIICHUSITIPUHIMAaeM Z = 1,2.

OnpenenuM pacyeTHYIO BBICOTY TMOJBECa CBETUJILHUKA Haja pabodeil ToBEpX-
HOCTBIO (CM. puc. 1)
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Pucynok 1. Ocku3 pazpesa noMmeneHus
Hy=H — (hp + huoo),

rone H — BbicoTa moMmemtenus, H=3,5 m;
h, — BeIcoTa paboueii moBepxHoctH, h, = 0,8M;
h..00 — BEICOTA TIOIBECA (PACCTOSIHIE OT CBETHUJIBHHMKA JI0 MIOTOJIKA),

hnoa = 0,4 M.

H,=35-(08+0,4)=23m.

IToka3aTens moMeeHus @ , ONIpEACTIACTCA

AxB 58x3 174

0= = = =0,86 ~1.
H,x(4+B) 23x(58+3) 20,24

[TomenieHne okpaiieHo MaTOBOW BOJO3MYJILCHMOHHOM KPACKOM: OTOIOK OEbIii,
CTCHBI CBETII0-0exeBble. KoahUIMeHThl OTpakeHHsI CTeH U TIOTOIKA Pey = 0,5 pum =
0,7, k03 GUITHEHT UCTIOIB30BAHUS CBETOBOTO TToToKa # = 49% = 0,49.

C yd4eTroMm TOTO, UYTO KOJIMYECTBO JIaMIl B CBETWJIbHHKE N = 2 IIT, KOJUYECTBO

CBETHJILHHMKOB coriiacHo hopmyiie (1) paBHO:

B 300-17,4-15 B 7830
2480-1,2-0,49-2 2916,48
Pa3Melnienre CBETUIILHUKOB (ITOMEUEHBI JKEJITHIM IIBETOM) B TIOMEIIEHUHU TOKa-
3aHO Ha puc. 2.

= 2,684 ~ 3 mur.
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Pucynok 2. PacnonoxeHne OCBETUTENBHBIX YCTaHOBOK.

3aoanue

ITo ncxoAHBIM TaHHBIM, OTPAXKEHHBIM B Ta0J. 4.1, HEOOXOUMO PacCUUTATD:
1. xomm4ecTBO CBETHIBLHUKOB N,
2. BBICOTY MOJBECA CBETHJILHUKOB H,
3. pa3MelIeHHne CBEeTUIILHIUKOB Ha CXEME.

Jnuna nomemenus 4, M, mupuHa B, M, Beicota H, M. IloTosiok moaBecHOH,
CTEHBI MOKpAIEHBI CBETIIO — rofly0oi kpackoi. Hampsixenue cetu 220 B.

Pacuer BecTn 1Mo METOAYy CBETOBOIO IMOTOKA, WCIOJB3Ys JIFOMUHECIIEHTHBIE
naminbl. Beioupaem ceetrnibauk Tumna Y CII 35, B KoOTOpoM NpUMEHSIOTCS 2 JTaMIIbl TH-
na JIb-40, T.e. IIOMUHECIIEHTHBIE JIaMIIbI O€10T0 11BETa MOITHOCTRIO 40 BT.

[Toka3arh pa3MellleHHe CBETUIILHUKOB Ha CXEME.

Ta6nuna 4.2
Hcxonubie [Mocneansis nudpa HOMEpa CTYACHYECKOr0 JOKYMEHTa
JTaHHbIE 1 2 3 4 5 6 7 8 9 10
A, m 5,7 56| 55| 58 5,7 5,6 55| 5,8 5,7 5,6
B, m 31| 30| 31| 3,2 33| 31| 30| 31| 3.2 3,3
H, m 3,4 33| 32| 34 3,3 3,5 34| 3,3 3,2 3,4
Emin= 300 nx
k=15
F. = 2480 nm
z=1,2
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h,, m o8, 0o0r, 08 0,7, 08| 07, 08| 07, 08| 0,7

oo, M o4, 03,04 03] 04 03, 04| 03] 04| 03

Pen=0,5
Pum = 0,7
n =0,39
Tabnuma 4.2
Hcxonnaeie [ocneansist nudpa HOMepa CTYIEHIECKOT0 JOKYMEHTa
JAHHBIC 11 12 13 14 15 16 17 18 19 20
A, m 55 59| 55| 5,8 57 5,6 57| 5,8 5,7 5,6
B, m 3,2 33| 3,1| 3,2 3,3 3,4 34| 3,5 3,6 3,4
H m 3,4 33| 3,2| 34 3,3 3,5 34| 3,3 3,2 3,4
Emin= 300 1xk;
k=15
F.=2480 am
z=1,2
h,, m 0,8 0,7/ 08| 0,7 0,8 0,7 08| 0,7 0,8 0,7
o0, M 0,4 03| 04| 0,3 0,4 0,3 04| 0,3 0,4 0,3
pem=10,5
Pum = 0,7
n =0,39
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