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JlaGopatopHas pabota Nel
Pacuyér xapakTepucTHK BHIOPOCOB 3arpsi3HAIOLIUX BellecTB B aTMochepy

1. Hean 3ansiTus:
CTyneHTsl B pe3yabTaTe MPOBEACHHUS 3aHATHSI IOJDKHBI:
— paccUMTaTh XapaKTEPUCTHKU BBIOPOCOB 3arps3HSIONIMX BEIIECTB B arMocdepy (Makcu-

MaJIbHYIO KOHIOCHTPAIWIO 3aJaHHOI'O KOMIIOHCHTA B IIPU3EMHOM CJIOC C/l/l N PACCTOSAHUC

'xi OT HCTOYHHKA BBIGpOC& A0 MceECTa, rac MaKCHMaJIbHAsl KOHICHTpAalUUsa C 6YI[6T

M
HAOII0IaTHCS C HAUOOIIBIIEH BEPOSITHOCTHIO);

— TOCTpOouTh TpaduK GYHKIMH HanOoOJIee BEPOATHOTO pacHpeIeIICHNsT KOHIICHTPAIIMHA Bpe/-
HOTO KOMITOHEHTA B 3aBUCMOCTH OT PACCTOSHUS JI0 HCTOYHHKA BBIOPOCa;

— chopMynupoBaTh BHIBOJIBL.

2. IlepevyeHnb UCNOJIb3yeMOro 000py10BaHUs

[lepcoHanbHbIE KOMOBIOTEPHI C MPEYCTaHOBICHHBIM JTUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIIEUeHUEM
He Hmxe Windows 7, Microsoft Office 2010 (ayauropun: 101, 214, 218, 305, 310, 401) u ¢ Bo3MOXK-
HOCTBIO BBIXOJa B JIOKaJbHYIO ceTh Ounnana u MaTepHer.

3. IloaroroBka K 3aHATHIO
3.1 TloaroToBUTH OTBETHI HA BOIMPOCHI MO TeMe «OnpedeneHue xapakxmepucmuku bl0poco8 3acpa3-
HAIOWUX 8eujecms 8 ammocgepyr:
a) O01mas XxapakTepuCcTUKa UCTOYHUKOB 3arpsi3HEHHS aTMOC(EpHI.
b) XapakTtepucTuka COCITUHEHHM, 3arps3HAIOMNUX aTMOChepy.
¢) PacceuBanme ra3zoBsIx mpumeceit B atmocdepe.
d) Bnusawme pa3nuuHbiX (pakTOpOB HA MPU3EMHOE pacpeieTICHUE 3arPSI3HSIONINX BEIICCTB.
e) IlociencTBus aHTPONMOTEHHOTO U TEXHOT€HHOTO BO3ACHCTBUS Ha aTMochepy.
3.2 BblyuuTb 3HaYEHHS OCHOBHBIX TEPMUHOB U OINPEIEICHUM O TEME.

3.3 CocTaBuUTh KOHCIEKT MO TeMe (TeTpajb Ui MPAKTUIECKUX padoT), T1e OyayT OCBEIIEHBI BOIPOCHI
n.3.1.

4. Ilnan npoBeeHNsl 3aHATHUS
4.1 TlpocnymmBaHue U 00CYXICHHE CISAYIOIINX COOOIICHUN:
a) OOImas xapaKTepuCcTUKa UCTOYHUKOB 3arpsi3HEHHST aTMOC(EPBI.
b) XapakTtepucTuka COCTMHEHHM, 3arps3HAIOMNUX aTMOChepy.
¢) PacceuBanme ra3zoBsix mpumeceit B atmocdepe.
d) Bnusawme pa3nuuHbIX (paKTOpOB HA MPU3EMHOE pacpeieTICHUE 3arP3HSIONIUX BEIICCTB.
e) XapakTepUCTHKa COSAMHECHHIA, 3arpsi3HAIONMX aTMochepy.
f) TlocnencTBus aHTPONMOTEHHOTO U TEXHOI'€HHOT'O BO3ACUCTBUS Ha aTMOchepy.
4.2 Pemenue cBOEro BapraHTa 3a/1a4M (BapuaHT BbIIAETCS MPETIOIaBATENIEM).
B pesynbTraTe npoBeA€HHBIX BHIYUCICHUI TOKHBI OBITH IPEICTABICHbI CIEAYIOLINE TaHHbIE:

a) MAaKCUMAJIbHYIO KOHICHTpAUOUIO 3aJaHHOI'0 KOMIIOHCHTA B IPHU3CMHOM CJIOC CM Hu CpaB-

Huth ee ¢ C e

b) paccrosiHuEe xl’ OT UCTOYHHKA BBIOpPOCA IO MECTa, IJIe MaKCUMAIbHASI KOHIICHTpAIUs C Iy

Oyzner HabmoAaThesl ¢ HauOOIbIIEH BepOATHOCTHIO. McxomHbIe JaHHbIe B3STh U3 Tabn. 1.3
nld.,;

¢) rpaduk Haubosee BEpOSTHOIO paclpeieieHUs] KOHIIEHTPALUU BPEJHOTO KOMIIOHEHTA B 3a-
BUCHMOCTH OT PACCTOSIHUS 10 UCTOYHHKA;
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d) BBIBOJBL
5. Conepxxkanue oTuéra
5.1 HaumenoBaHue pabOTHI.
5.2 Ilenb paGoTHI.
5.3 ITlepedeHb UCIIOIB3YEMOT0 000PYIOBaHHUS.
7.4 Koncnekt 1o Teme (romarntsss padbora).
5.5 Pacuérnas yacte.
5.6 BEIBOAOEL

6. KoHTpoJIbHBIE BONIPOCHI
Bomnpocs 3anatores B mipoiiecce opopmIieHUs U 3alIUThl padoTHI 1Mo Beeit Teme 1m.3. 1.

7. IlepedeHb HCIOIb3YEeMOM JIMTEpPaTyPhbl

7.1 H.W. Hukonaiikun u ap. Oxonorus. YueOnuk — M: THOPA-M, 2018615 c.

7.2 T.A. Akumona, B.B. Xackun. Oxonorus. Yenosek - Dxkonomuka - buora - Cpena: YueGHUK
i crynenTos By3oB. KOHUTU-ITAHA, 2015. — 495 c.

7.3 @.®. bproxanb, M.B. I'padkuna, E.E. Cno6nsikoBa. [IpombinieHHas 3KOMOTHSA. Y 4eOHUK
(Bricmiee oopazoBanue) @opym, 2011. — 208 c.

7.4 JLH. Epnakos, O.H. YepHnsimoBa. Dxosorus: YueOHoe mocodue (Bricmiee oOpazoBaHue).
HUI] UHDOPA-M, 2013. — 360 c.

7.5 C.A. Mensenera, C.C. TumodeeBa. Ikomorust TeXHOCHEPHI: MPAKTHKYM —
OOPYM:MUTH®PA-M, 2014.-200 c.

PACYET XAPAKTEPHUCTHUK BBIBPOCOB 34I'PA3HAIOLUX BELIJECTB
B ATMOC®EPY
[TpoMbIIITIECHHOE TTPEANPUATHE HAXOAUTCS B OJHOM W3 PErHOHOB Poccuu, KOTOpBI MMEeT clie-
YIOIINE XapaKTePUCTUKH:
* A — xo3hHUIHEHT, 3aBUCAIIUN OT THAPOMETEOPOJIOTMIYECKUX YCIOBHH (Treorpaduyeckoro mo-
noxeHus: o0bekTa) (Tabm. 1.1),

= 77 — 6e3pa3MepHBbIil KOAP(UIKNEHT, YUNTHIBAIOIMNA pelbed) MECTHOCTHU; B CIIydac POBHON MM

c11abo MepecevueHHON MECTHOCTH C TIEPETIAIOM BBICOT, He npeBbimarommm 50 v va 1 xu, 17 =1.

[TpoMbIlIeHHOE TPEanpUsITHE, TPOU3BOASIIEE BHIOPOCH B aTMOC(epy, UMEET CIIEyIoIIHe Xa-
PaKTEpUCTUKHU:

= M (S c) — Macca BpPEIHOTO BEIeCTBA, BBIOPACKIBAEMOT0 B aTMOC(EPY B €HMHUILY BPEMEHU;
- H (M) — BBICOTA MCTOYHHUKA BBIOpOCA HAJl yPOBHEM 3€MIIN,

» AT — pa3HOCTH TemIepaTyp MEXIy TeMIIepaTypoil BhIOpAchIBACMOW Ia30BO3AYIIHOW CMECH
. o)1
T, 1 TeMIepaTypoil OKpYyKarollero arMoc(hepHoro Bo3ayxa Tg( C) .

" TIpu onpenenennn snavenns AT (OC ) clenyeT NMPUHUMATh TEMIEPATYPY OKPYKAOIIEr0 aTMo-
cdepHOro Bo3ayxa 7;(°C), paBHOI1 cpeHel MaKCUMaIbHOM TeMIlepaType Hapy»KHOI0 BO3/lyXa Haubo-
nee xapkoro mecsna roga mo CHull 2.01.01-82, a Temnepatypy BbiOpacbkiBaeMoi B aTMocdepy raso-
BO3JYLIHOW CMeCH T(C) - 10 IEUCTBYIOIIKUM IS JAHHOTO IPOU3BOJCTBA TEXHOJIOTMYECKUM HOpMa-

tuBam (OHJ/I-86 Memoouxa pacuema xonyenmpayuii B aTMOC(hepHOM BO3JyXe BPEIHBIX BEIIECTB,
COJIepIKaIINXCs B BEHIOPOCAX MPEIPHUTHIA);



. E(M) — IMaMeTp ycThs BbIOpoca,
3
M o
=V 4 — pacxoj ra30-BO3IYIITHON CMECH,

» F' — 0e3pa3MepHbIi K03()OUIIUCHT, YIUTBHIBAIOIINIA CKOPOCTh OCEIAHUS BPEIHBIX BEIIECTB B aT-
MochepHOM Bozmyxe (Tabi. 1.2),

Crnioco6 pacuera OCHOBaH Ha 3aKOHaX TypOyJleHTHOH Mu(Qy3uu, YIUTHIBAIOUIMX COCTOSHHUE aT-
Mocdepsl, pacioIOKEHUE MPEANPUATHS, XapaKTeP MECTHOCTH, (PU3NIECKHUE CBOMCTBA BHIOPOCOB, Ta-
paMeTpbl UCTOYHHKA BbIOpocoB U T.4. CornacHo ykazanusm OHJI-86 mist ciyyast 3arpsa3HEHUs] aTMO-
cdepbl BBIOpOcCaMU OAMHOYHOT'O TOYEYHOTO MCTOUYHUKA PACUYET BBHIMOJIHSAETCS C HCIOIb30BAaHUEM Clie-
JIYIOIINX 3aBUCUMOCTEN.

Tabmuma 1.1
3nauenue koagpguyuenma A, coomsemcmeyrowee HebIA2ONPUATNHBIM MEMEOPOJIOSUYECKUM YCIOBUAM,
NpU KOMOPbIX KOHYEHMPayus 6peOHbIX 8euecms 8 AmmochepHom 8030yXe MaKCUMATbHA

n/n .
o Paiionvr u meppumopuu PD A
1} Paitonsr Cpenneit Asum 1oxuee 40°c.ur. Bypartus u Uutuackas o61acth 250
2} Ha eBponeiickoii Tepputopuu P®: paitonsl 1oskHee 50° C.IIL.; OCTaTbHbIE PAHOHBI 200
Hwuxnero IloBomxkbs. Ha azuarckoii reppuropuu P®: [lansauit BocTok, ocrans-
Has Tepputopust Cubupu
3. Eponeiixas Tepputopusi P® u Ypana ot 50° go 52° c.1m. 180
4. Esponeiikas Tepputopus P® u Ypana cepepree 52° c.I. 160
5] MockoBckasi, iBanoBckasi, Tynbckas, Pszanckas, Bnagumupckas, Kanyxckas 140
obnactu
Taomuma 1.2
3nauenue bespasmeprozo kosgduyuenma F F
" I Ta3000pa3HbIX BPEIHBIX BEHIECTB U MEJKOIUCIEPCHBIX a’3po3oJiei (IbLIy, 1
30J1Bl, T.II. CKOPOCTH YIOPSOUEHHOTO OCEeIaHusl MPAKTUYECKH paBHA HYITIO)
" IS MEJKOAMCIIEPCHBIX a’3po30Jiel (KpoMe YKa3aHHBIX BBIIIEC) BBIOMPAIOT W3
YCIOBUA:
Cmenenb ouucmku 2asa
BbiIe 90% 2
ot 75 o 90% 2,5
MeHee 75% U pHu OTCYTCTBUU OYHUCTKHU 3

B nepBoii vactr HEOOX0IUMO:
1. Onpe;[eJme MaKCI/IMaJIBHyIO KOHI_IGHTpaI_II/IIO 3aJaHHOI'O KOMIIOHCHTA B HpI/I3eMHOM CJIOC CM n

cpaBauTh ee ¢ C

2. OHpe,Z[G.HI/ITB PaCCTOSAHUC 'xi OT UCTOYHHKA BBI6pOC21 J0 MECTa, raA€ MaKCuMaJlIbHasA KOHIICH-

Tpaouss C S ACT Ha6JHOI[aTBC}I C HauOOJIBIIEH BEPOATHOCTBIO. I/ICXO,Z[HBIG JaHHBIC B34ATHh U3
m 9Y

Tabn. 1.3 u 1.4.
3. CdopmynupoBath BEIBOJBI.
Bo BTOpOIi YacT HEOOXOAUMO:
1. Tloctpouth rpaduk Hamboyiee BEPOSTHOTO PACHPECICHUS KOHIEHTPAIMH BPEIHOTO KOMIIO-
HEHTA B 3aBUCUMOCTH OT PACCTOSHUS IO UICTOYHHKA.



Memoouyeckue ykazaHus K bINOJIHEHUIO PACYEMHOU YaAcmu 1a60pamopHou pabomol

IlpeosapumenvHas oyenka Xapakmepucmuk 6blopocos
2a308030YUHOL cMecU 8 ammochepy

VYcnoBus METEOPOIOTHYECKOTO PACCEHBAHUS Ta30BO3IYIIIHON CMECH, BHIOPACKIBAEMOM MpeIIpH-
SATHUCM, B aTMocq)epe B 3HAQUUTEJIBHOM CTEIIEHU 3aBHUCSIT OT TOro, ABJIAIOTCA BBIGpOCBI «XOJOAHBIMU»
WIH «HarpeTbIMu». KputepreM HarpeTocTu sSBiseTcsl BCloMoraTenbHbli daktop f

1000- wg - D
=— (1)
H? AT
rae o, (/% )- CpeAHss CKOPOCTh BBIX0JIa TA30BO3IYIIHON CMECH U3 YCThsI HICTOYHHKA BEIOpOCA
4
@) ="—""> )
7D

ITpu f < 100 BBIOpOCH! cunTaroTes «HarpeTbiMu». [Ipu £> 100 BBIOPOCH! CUUTAIOTCS «XOJIOTHBIMI.

Yacte 1

A. «Hazpemuviey svibpocul |- < _100.

1. Pacuem makcumaibHou npusemMrou Konyenmpayuu - C

MaxkcumanbHOe 3HaYeHHE MPU3EMHOM (B IBYXMETPOBOM CJI0€ HaJ MOBEPXHOCTHIO 36MJIM) KOHIICHTpa-

UM BPEJHOTO BENIECTBA C,, (M% 3 ) IPH BBIOPOCE TA30BO3/YINHONW CMECH U3 OJMHOYHOTO MCTOYHHU-

Ka C KpYTJIBIM YCTBEM JOCTUTACTCA IIPU H66J'IaI‘OHpI/I$ITHBIX MCTCOPOJOIMUCCKUX YCIIOBUAX HA paCCTO-
SHUM X, (M) OT NICTOYHUKA U onpeaensercs no popmyie

AM-F-m-n-n

M H2-3/V1-AT

mu N — ko3pUIMEHTHI, YIUTHIBAIOIINAE YCIOBUS BBIX0a FA30BO3IYIIHOW CMECH U3 YCThS HCTOYHH-
Ka BbIOpoca
m — ko3¢ dunuent, onpenemsiemsrii npu f <100 mo popmyae:

1
m =
0,67+ 0,1/ f +0,343/f

c

()

4

Koapduuunent n mpu <100 ompenensior B 3aBUCHMOCTH OT BEIUYHHBI BCIIOMOTaTEIBHOIO Mapa-

V

BBIOpOCA OT TPYOBI:

METpa M - OIIACHOM CKOPOCTH BETpa Ha oBHE (prorepa, Mpu KOTOPOI BO3MOKEH OTPHIB (pakeira
2

)




n=3-,(, —03)-(436-v,) 1pn 2>v, >0}, (6)
n=44-v, mpu v, <0,5.

Benuunnsl A, F, M, AT, H, V]| 3anaHs B COOTBETCTBUH C BapuaHToMm, a 7] =1.

2. Paccmosnue xi (M) _om _ucmouHuxa 6bl6l706’08, HA KOMmMOpOM npuzemuas KornuyeHmpauyus C

(M7 3) npu H€5J161201’ll?u}ll’l’IHblx MemeopolocudecKux yCio6uAix docmueaenm MaKkCUMAIbHO20 3HaYe-
M

HUA_C,, , BbIYUCTIACMCA NO Qopmyne

xz%-a-H npu F <2 (7

1

rae & 6e3paszmepusiii kodadouiment npu f < 100 _nHaxomures mo hopmynam:

ecan v, <05 10 a=248-(1+0283/f),
05<v, <2 10 a=495-v,-(1+028-31), )
vy, >2 10 a=T7-v,-1+028-371).

Jlanee onpenensaioT YUCIEHHOE 3HaYeHue X ,, 1o Gopmyie (7).

B. «Xonoonwiey svibpocwt f>100.
1.Onpedensaom maxcumanbiyo KOHYEHMpayuro 6peoino20 KOMNOHEHMA 6 NPU3EMHOM clloe C,,

Ipu f >100 (AT ~0) npu pacuére c,, ncnonssyercs Gpopmyna

- AM L o
H 3
rac
D 1
(10)

S8 Tl-AJwy W

Koa¢pduuuent n onpenenstor B 3aBUCUMOCTH OT BCIIOMOI'aTe€JIbHOI0 IapameTpa V;w :

v;W:1,3-a)0-% (11)
n=1 mpu v, =2,
n=3-,(v, -03)-(436-v,) mpu 2>v,, 20,5, (12)
n=44.v, mpu v, <0,5.

Benuuunst A, M, F, 6epyTcs B COOTBETCTBUHU C JaHHBIMHU BapHaHTA.
Hanee mo Gpopmyn (9) onpenensioT YUCICHHOE 3HAYEHUE C,, .

7



2. Ilpu pacuemax paccesanus 2az000pasHblX KOMHOHEHMOS8 DPACCMOSHUE 'xM onpeodensiemcs._no

dopmyne x, =¥-0€-H npu F <2.

Hpu f >100 umn AT =0 3nauenns & naxoaurcs no Gopmynam:

eciu
v/ <05 1o a=5]7,

M
0,5<v! <2 10 a=114-v,, (13)

vo>2 TO a=16°1lv‘;‘4.

M

n OIpeaAcCIICM YUCJICHHOC 3HAYCHHUC 'xi .

IMPUMEYAHME. [Ipu pacueme pacceanus MeakoOUCnepcHblx Yacmuy TBIIA W 30J1bI, KOraa
napametp F> 2, kak B cilydae «HarpeThix», Tak U B CIIy4ae «XOJOJHBIX» BBIOPOCOB, paCCTOSIHHE

X; Beramcisercs mo bopmyie

(14)

x=—a-H; F> 2,

rae ¢ Beramcisiercs o ¢opmyne (8) B ciiyuae «HarpeThix» BeIOpocoB U 1o ¢opmyne (13) B ciayuae

«XOJIOJHBIX» BEIOPOCOB.

Yactb 2

1. Pacuém npuzemnoti KoHyeHmpayuu peoHo20 seuecmsa 8 ammocgepe
no ocu gakena 6b10poca HA PA3IUYHBIX _PACCIMOAHUAX OM UCHOYHUKA 8blOpOca

3Has BENIMYMHBI C,, M X;, MOKHO PACCUUTATh MPUMEPHYIO KOHLIEHTPALUIO BPEIHBIX BEIIECTB -

C, B arMOC(hEpHOM BO3/yX€ 10 OCH (hakena HCTOYHUKA BBIOPOCOB HA PA3JIMYHBIX PACCTOSAHMAX X; OT

9TOI'0 UCTOYHHKA.
Pacuer CIIpaBCAJIMB KaK JIA «HAazcpembvix), TaK U AJId «XOIOOHBIX ) BBI6pOCOB.

[IpenBapuTenbHO paccuuThIBaeTCs Oe3pasMepHblii K03 (UUHUEHT S, OpelesseMblil B 3aBUCUMOCTH

OT OTHOILICHUS ( % =0,2; 04; 0)98; 1.0, 16; 3,2) u ko3 dunuenta F mo popmyaam
4 3 2
Snzs-(% j —8-(% j +6-(% ) npu % <1 (15)
1,13
. rpu 1<%w <8; (16)
0,13-( y ) +1 ’
x/\/l
y
S = adl mpu F <15 u % > §; (17)

n 2
3,58-(% ) —35,2-(% )+1zo

S:

n




s, = ! npu F>15 u % > 8. (18)

- 2
0,1-(% ) +2,47-(% )—17,8

3arem u3 cootHomenus C =S, -C, onpemensiem C,. .

@opmyna x, = % -X,, TIO3BOJISET ONPENEIUTh COOTBETCTBYIOIIEE PACCTOSHHUE X; OT MCTOYHMKA

M
BBI6p0ca, Ha KOTOpOM Ha6m0)1aeTc;1 AaHHas NpU3EMHAsA KOHICHTpAalud 3arpA3HA0IeTO BEIICCTBA.
ITo INOJIYYCHHBIM TOYKaM CTPOUM Fpa(l)I/IK Hauboee BCPOATHOI'O pPACIPCACICHHNA KOHUCHTpALlUU
BPCAHOTO KOMIIOHCHTA B 3aBUCUMOCTH OT paCCTOAHHA 1O UCTOYHHKA BBIGpOC&l.

B pPEe3yiabTaTe MPOBCACHHLIX BBIYHCIICHHI JOJIDKHBI OLITh MMPEACTAaBJICHBI CICAYIONINEC JaHHBIC.
a. llo nepeoﬁ yacmu.

- MakKCUMaJIbHas KOHICHTPAIA BPpECAHOI'O BEIICCTBA B IIPU3CMHOM CJIOC - CM 5

- paccTosiHue, Ha KOTOpOM HauboJiee BEpOsiTHA KOHLIEHTpaLHs C, —X.

b. o esmopou wacmu:

- rpaduk QyHKuMU rpa@uk Hanbojee BEPOATHOIO PaCIpeneIeHHs] KOHIIEHTPAMU BPEIHO-
ro KOMIOHEHTAa B 3aBUCUMOCTH OT PAaCCTOSIHUS JJO HCTOYHUKA BbIOpOCa.
c. CdopmynupyiiTe BHIBOJBI.

Tabmuma 1.3
I/ICXOI[HBIC BApUAHTBI
JIaHHBIE 1 2 3 3 5 6 7 8 9 0
M (7) 29 | 20 28 25 30 29 | 22 | 25 | 28 | 35
C
T (c) 25 23 26 22 25 22 20 | 22 | 24 | 25
r.("C) 75 | 70 | 85 9 | 95 60 [ 70 [ 80 [ 90 [ 105
v M7 10 15 20 25 30 35 30 | 25 | 20 | 15
1’ c
H, 65 50 65 60 50 65 60 | 55 | 65 | 55
D, m 2,5 3 2,5 3 2 2,5 3 2 | 25 |25
Tabmuua 1.3
Hcxonurnie BapHUaHTHI
JlaHHBIE 11 12 13 14 14 16 17 | 18 | 19 | 20
M (7) 27 | 24 26 25 30 29 | 22 | 25 | 28 | 35
C
T (c) 15 23 26 23 25 22 20 | 22 | 24 | 25
T (c) 70 75 80 85 90 65 65 | 75 | 65 | 95
v M7 10 15 20 25 30 35 30 | 25 | 20 | 15
12 c
H, m 55 50 65 60 50 65 60 | 55 | 65 | 55
D, m 2,5 3 2,5 3 2 2,5 3 2 | 25 |25




Tabmuma 1.3

HUcxonurnie BapHUaHTHI
JaHHbBIE 21 22 23 24 25 26 27 28 29 30
M (7) 28 22 28 24 26 23 24 | 21 | 20 | 29
c
T (c) 24 24 25 24 24 23 21 | 22 | 25 | 24
T2(°c) 72 75 79 84 90 68 75 | 75 | 75 | 95
v M7 10 15 20 25 30 35 30 25 20 15
H, m 55 50 65 60 50 65 60 55 65 55
D, u 2,5 3 2,5 3 2 2,5 3 2 2,5 2,5
Tabmauua 1.4
Hcxonurnie [Ipeanocnenuss uudpa Bapuanta
aHHBIE 1, 5 2, 6 3, 7 4, 8 0, 9
Pernon VYpan Mocksa CaHkT- HoBocubupck | Janbauii Bo-
ITerepOypr CTOK
A 160 120 160 200 200
KommoneHnt Denon Jnoxcup Jnokcnp ce- 3oina Oxcung
azora pbL yrien yriepoaa
C M% 0,003 0,04 0,05 0,03 3
TK > M3
Cqb M7 . 0,0003 0,004 0,002 0,003 0,03
>/
F 1 1 1 3 1
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JlaboparopHas pabota Ne2
Pac4éT HHTEHCMBHOCTH IIyMa B IPOU3BOCTBEHHOM IIOMeEIeHUHT

1. lean 3anaTus:

CryneHTsl B pe3ysibTaTe IpOBEACHUS JaOOPaTOPHOM pabOThI 1OJIKHBI:

paccyuTaTh CyMMapHYIO0 HHTEHCUBHOCTb IIyMa OT TPEX UCTOYHHMKOB Ha paboueM MecTe;
paccyuTaTh MHTEHCUBHOCTb LIyMa, €CIM CTEHBI M IIOTOJIOK ITOKPBITHI 3BYKOIOIVIOLIAIOLIUM
MaTepHalIoM;

c(hOpMyJIPOBATh BHIBOJIBI.

2. IlepevyeHnb UCNOJIB3yeMOro 000py10BaHUS

[TepconasibHBIC KOMITBIOTEPHI C MPEITYCTAHOBJICHHBIM JTMIIEH3UOHHBIM MPOrPAMMHBIM 00€CTICUCHUEM
e Hiwke Windows 7, Microsoft Office 2010 (aygutopuu: 101, 214, 218, 305, 310, 401) u c Bo3MOXk-
HOCTBIO BBIXOJa B JIOKaJbHYIO ceTh Puinana u MHTepHer.

3. IloaroroBka K 3aHATHIO
3.1 TloarotoBUTh OTBETHI Ha BOMPOCHI MO TeMe «Pacuem xapakxmepucmux cOpoco8 CMOYHbIX 600
npeonpusamull 8 6000eMbl »:

a)
b)

c)

d)
e)
f)

Uto Takoe mym?

dusznyeckue napaMeTpbl, XapaKTEPU3YIOLINE IIYM.

OOBsicHUTE MEXaHU3M JIEHCTBUS IIyMa Ha OpraHU3M 4eJIOBEeKa, Ha30BUTE JAOINYCTUMbIE YPOBHU
HIymMa o HopMam.

Yro Takoe HHTEHCUBHOCTbD I1yMa, yPOBEHb MHTEHCUBHOCTH, €ANHULIBI U3MEPEHUS?

Yro Takoe mopor CibIIMMOCTH, 00J1€BOI mopor?

Kakue nH)xeHepHbIe PeLIeHUs IPUMEHSIOTCS [0 CHIXKEHUIO YPOBHS 1ryma?

3.2 BblyunTh 3HaYEHMS] OCHOBHBIX TEPMUHOB U ONPEAEIECHUM 10 TEME.

4. Ilnan npoBeeHusl 3aHATHUS
4.1 TpocnymuBaHue U 00CYXKIEHUE CICTYIOUIINX BOIIPOCOB:
a) Yro Takoe mym?
b) dusznueckue napaMeTphl, XapaKTEPU3YIOIIUE IIYM.
¢) OOBSICHHTE MEXaHU3M JICHCTBUS IIIyMa HA OPTaHU3M 4YeJIOBEeKa, HA30BUTE JOMYCTHMbIC YPOBHHU

nryma o HopMam.

d) Yro Takoe MHTEHCUBHOCTH IlIyMa, YpOBEHb HHTCHCUBHOCTH, €AUHULbI U3MEPEHUS?
e) Urto Takoe mopor CIBIIKUMOCTH, 60JIeBOI mopor?
f) Kakue nHkeHepHbIE pelIeHNs IPUMEHSIOTCS 110 CHIDKEHUIO YPOBHS IIyma?
4.2 TloaroroBka u mpenctanienue npesentauuu (10-15cmaiiioB) mo ogHOMY M3 BONPOCOB IO 3aja-

HUIO IIPEIIogaBaTelIA.

43 B PE3YIbTaTeC IMPOBCACHHBIX BBIYKCJICHUIN TOIKHBI OBITE MMpCACTAaBJICHDBI CIICAYIOIIUC JJTAHHBIC!

CyMMapHYIO HHTCHCHBHOCTS IIyMa OT TPeX HCTOYHHUKOB Ha padodeM mecte Ly ;

WHTEHCUBHOCTbH IITyMa, €CJIM CTEHBI M MOTOJIOK MOKPBITHI 3BYKOTIOTJIOMAIOIIMM  MaTepruajIoM
L, Vcxonuble naHHbIe B3sITh U3 Tabu. 2.1. —2.4.;

BBIBO/JbI.

5. Conepixkanue oTuéra
5.1 HaumeHnoBaHue paboTHI.
5.2 Ilenb paGoTHI.
5.3 IlepeueHp UCHOIB3YEMOTO OOOPYI0OBAHUS.
5.4 Koncnekr o Teme (omanissis pabora).
5.5 Pacuérnas yacte.
5.6 BrIBOAOEL.
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6. KonTposbHbIe BONIPOCHI
Bomnpocsl 3anatorcs B mporecce opopMIIeHHs U 3aIUThl IPaKTH4YeCKoil paboThl o Beel Teme 1.3.1.

7. IlepeyeHb UCNOJIb3yEeMOM JIUTEPATYPHI

7.1 B.W. KopoOkuH, JI.B. Ilepenennbckuii. Konorusi: yaeOHUK AJisl CTYI€HTOB OaKallaBpCKOM
CTYIIEHU MHOTOYPOBHEBOT'O BBICIIETO MpodecCuoHaIbHoro oopazosanus. — Poctos-u//1;
®enukce, 2015.— 601 c.

7.2 H.N. Huxomnaiikuu u ap. Okosorus. Yueonuk — M: UHOPA-M, 2018.-615 c.

7.3 @.®. bproxanb, M.B. I'padpxuna, E.E. CnoGusikoBa. [IpombininenHas 3kojgorus. Y 4eOHHUK
(Briciee oopazoBanue) @opym, 2011. — 208 c.

7.4 JL.H. Epnako, O.H. YepnsimioBa. Dxonorusi: YueOHoe nocobue (Briciiee obGpazoBanue).
HUI] UHOPA-M, 2013. — 360 c.

7.5 C.A. Mensenesa, C.C. TumodeeBa. Dkos1orust TeXHOCHEpHI: MPAKTUKYM —
OOPYM:MUTH®PA-M, 2014.-200 c.

PACYET UHTEHCHUBHOCTHU LIIVMA B T[IPOU3BOJCTBEHHOM IIOMELUJEHUH
B MammHHOM 3ajie 0OJHOBPEMEHHO paboTal0T TPU BEHTUJISLIMOHHBIE YCTAHOBKU. YPOBEHb 3BYKOBOTO

nasieHust kaxuon w3 wux: L, L,, L, 05, coorercTBenHoO.
Kak M3MeHHTCS pe3ylbTHPYIOLIEE BO3ACHCTBHE UX HA IPUEMHUK, €CIIM YCTAHOBKU PACIIOIOKUTL Ha
pas3IHYHBIX PaccTOSHMIX OT Hero — R, R,, R, M u ecian MexIy MPHEMHHKOM M yCTAHOBKAMU HMEIOTCS

crensi-niperpagsi — N,, N,, N, coorBeTcTBeHHO?

[To MCXOMHBIM TaHHBIM, OTPAXEHHBIM B Tab. 2.1, 2.2, 2.3, u 2.4, He0OXOAMMO ONIPEICIUTD:

a) CYMMAapHYIO HHTEHCUBHOCTb IIIyMa OT TPeX UCTOYHUKOB Ha paboueM MecCTe;

0) MHTEHCUBHOCTb IIIyMa, €CJIM CTCHBI U TIOTOJIOK MOKPBITHI 3BYKOITOTJIONIAIOIAM MaTepHaTIOM
CrenaTp BBIBOJBI IO pe3yIbTaTaM MOJIYYECHHBIX PACUETOB.

Memoouueckue ykazanus K 6blNOIHEHUIO pAOOMbL
Pacyer u3mMeHeHus ypoBHS HHTEHCUBHOCTH IlIyMa MPOU3BOAUTCA IO GopMyie:

L,=L —20IgR-38, ob (1)

rne L, u L — ypoBHM MHTEHCHBHOCTH LIyMa HCTOYHHKA Ha PACCTOSHUU R METPOB M OZHOTrO MeTpa,

coorserctBeHno (L =L L ; L,).

Ecan MCKAY UCTOYHUKOM IIyMa U paGO‘-II/IM MCCTOM €CTh CTCHA-MIperpanaa, T0 YypoBCHb HHTCHCUBHOCTU
mrymMa CHMKACTCA Ha

N=1451gG +15, ob, @)

rne G —macca 1u”  crembi-perpasl, Ke.

YPOBCHB HHTCHCHMBHOCTHU IIyMa Ha pa60qu MCCTC C YUCTOM BJIMAHUA CTCHBI-IIPpErpaJabl OIIPCACIIACTCSA

KaK
L'=L,-N, 0F, 3)
CyMMapHasi HHTEHCHBHOCTb IIIyMa JIByX HCTOYHHKOB ¢ ypoBHeM L , m L, onpenensercs Kak
L, =L, +AL, ob, 4)

rae
L , — HanGonblunii U3 AByX CyMMHPYEeMbIX ypoBHeil, Ob ;
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AL - monpagka, 3aBucsiuas 0T pa3HOCTH ypoBHei, OB , onpenensercs no Tabn. 2.1.

HpI/I OIIpCACIICHUN CYMMapHOﬁ MOHIIHOCTHU HCCKOJIbKMX MCTOYHHKOB CYMMHPOBAHHUEC CJICAYCT IIPOBO-
JUTH IOCICI0BATCIBHO, HAYNHAA C Han00Jee NHTCHCUBHBIX.

Cnez[yeT Y4€CTb, UTO LZ OonpeaAcCIACTCA AJId TPEX UCTOYHUKOB 1IIyMa, U Kbl MCTOYHHUK paccMaTpu-

. o . 2
BaeTCid C COOTBETCTBYIOIEH cTeHoM-mperpanoi. Ilapamerpsl (TUnm Marepuana, TONMHY U Maccy 1 m”)
CTEHBI-IIPErpajpl B3sTh U3 Ta0m. 4.4.

HpI/I OMpCACIICHUN MHTCHCUBHOCTU IIyMa IMOCJIC MOKPLITHA CTCH W MOTOJKOB HIYMOIIOITIOMIAOIIUM
MaTCpUuaJIOM JOIMYCKACTCA HpCHC6p€‘lB ,Z[CﬁCTBHCM MNpsAMBIX 3BYKOBBIX nyqeﬁ, IIpyu 3TOM CJICAYCT CUUTATD,
4YTO CTCHBI-NIpCTpaabl HAXOAATCA BHYTPU MOMCIICHUA U HA 3BYKOIIOTJIOMICHUC BIIMAHUA HEC OKA3bIBAIOT.

CYMMapHOC 3BYKOITIOIJIOIIICHUE CTCH U ITOTOJIKA OIIPCACIIACTCA KaK

M=S xa+S xf+S x

m - o4 m Y, emmorm (5)
rie
S,m ¥ S, - COOTBETCTBEHHO ILIOMIA/IN TIOTOJIKA U CTEH HOMEIICHHS, M

a, ﬂ, Y - COOTBETCTBCHHO KOB(l)(l)I/II_II/ICHTI)I MOTJIOMCHUA MATCPHUAJIOB, KOTOPbIMH ITOKPLITHI ITOTOJIOK,

CTCHBI U ITOJI. 3[[6(3]: HCO6XOI[I/IMO YUUTBIBATH PABCHCTBO IUIOIAJEeH MOTOJIKA U I0Ja. HpI/I O9TOM CHUMIXCHUC
WHTCHCHUBHOCTHU IIIyMa COCTAaBUT:

K =101gM,/M,), 0B, (6)
rne M, M, — cOOTBETCTBEHHO 3BYKOIOIJIONICHUE OMEIIEH s 03 IOKPBITHs CTEH M MOTOJIKA CIIe-

[UAJBbHBIMU 3BYKONOTJIOMAOIKUME MaTtepuaiamu (M) U mociie TOKPBHITHS TaKUMHU MaTepuajiaMu (M 2),
eJI. TIOTI.

3nauenne M| BBIUMCISICTCS C HCIONb30BaHHEM Koddduimento oy u [y, a M, — ¢ ucrons3oBaHu-
eM o u 35 . Ilpu aToM 1o napkeTHsii, B pacuerax npunsts ¥ = 0,061.

YPOBGHB WHTCHCUBHOCTHU IIyMa Ha pa60qu MCCTC C Y4CTOM HOKPBLITHUA CTCH U MMOTOJIKA 3BYKOIIOI'JIO0-
aromurMn MaTepuaiaMu COCTAaBUT:

Ly =Ly - K, 0F .. 7

Tabmnuma 2.1

Pa3zHocth ypoBHEN

ueroun. L, —L,,l 0 | 1 | 2| 3| 4| 5| 6| 7| 8| 9|10 15| 20
ob

lganpaBKa AL, 302520 18] 1,5 1,210 08| 06| 05| 04| 02| 0

Tabnura 2.2
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Hcxonnbie faHHbIE [Tocneanss uudpa HoMepa CTyASHUECKOro ounera
1 2 3 4 5 6 7 8 9 0
Uctounuk myma 1
R, M 20 | 25 3,5 3,50 | 4,5 4,0 5,5 5,0 6,5 6,0
L, 05 85 95 95 105 | 105 | 110 | 105 95 90 100
No CTCHBI-IIPCTPaibl 1 2 3 4 5 6 7 8 9 10
HcTounuk myma 2
R,, M 7 7,5 8 8,5 9 9,5 8,5 8,0 7,5 7,0
L, 05 105 95 100 85 80 85 90 85 100 110
Nectenbl-lperpajibl 11| 12| 13 14 | 15 | 15 | 14 | 13 | 12 | 11
Uctounuk myma 3
R,, m 7 6,5 6 5,5 5 4,5 4,5 3,0 | 2,5 2,0
L 0B 90 85 95 105 | 100 | 105 | 100 | 105 95 90
32 10 9 8 7 6 5 4 3 2 1
Ne creHbI-niperpaabl
Tabmauua 2.3
Hcxonusie ITpennocnennss nudpa HoMepa CTyJeHUECKOro ouiera
TaHHBIE 0 9 8 7 6 5 4 3 2 1
S s ' 120 160 | 220 | 250 | 260 | 300 | 230 | 250 | 230 | 350
g ) 180 180 | 200 | 280 | 270 | 360 | 380 | 300 | 320 | 440
, M
¢ 3 20 25 30 35 40 45 40 35 30 25
a <10 , 95 | 90 | 85 | 80 | 75 | 70 | 75 | 80 | 85 | 90
ay x10 34 | 033 | 32| 31 ] 30 | 31| 32| 3] 34 35
By x1073
) 75 80 85 90 95 90 85 80 75 70
ﬂz X 10
Tabauua 2.4
Tonmuna 2
Martepuanbsl 1 KOHCTPYKIIHH KoOHCTpYKILHH, M Macca 1 v~ mperpansl, K2
1. Crena kupnuyHas 0,12 250
2. Crena KupnuyHas 0,25 470
3. CreHa KUpIUYHAS 0,38 690
4. CreHa KupnuuHas 0,52 934
5. KapToH B HECKOJIBKO CJI0€B 0,02 12
6. —“— 0,04 24
7. Boiinok 0,025 8
8. —“- 0,05 16
9. Xene3obeToH 0,1 240
10. —“— 0,2 480
11. Crena u3 nuiakobeToHa 0,14 150
12, —%“— 0,28 300
13. [leperoponka Tonmunoi 0,02 m, BbI- 0,06 70
MOJTHEHHAs U3 JIOCOK M OTIITYKATy-
peHHas ¢ IByX CTOPOH

14



14. Ileperoponka u3 croek Toimuuou 0,1
M, OTIITYKaTypeHHas C IByX CTOPOH
15. I'unicoBas neperopoaka

0,18

0,11

95

117
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