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KoMniekr
°1 (12, 23)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegennte HeobxoanMblii 06bEeM BEeHTUNALNKM Ha 1 YenoBeka npu
cnegyrowmnx ycnoB1ax:

- CTYACHTbI Ha NPaKTUYECKNX 3aHATHUAX, NpenogaBaTe/b;

- HOpMaTHUBHOE 3Ha4YeHHne kKoHyeHTpayunn CO, - 0,07% (0,7 % o).

PewieHne.

CornacHo Bbiwie npuBegeHHbIM JaHHbIM, CTYACHTbI Ha
npaKTn4ecKoM 3aHaTun Bbigensaior 22,6 n/4 CO2. Takum o6pa3om,
MMEIOTCA BCe UCXOAQHbIE faHHbIe ANA pelwleHUn 3agayum no ¢popmMmyne:

k
Z = —, rge

Z - NICKOMbIN 06beM BOo34yXxa Ha ogHoro Yyenoseka, M3 B 1 yac;
k - konnuyecrso ninTpos CO,, BbigbIXaeMOe He/I0BEKOM B Hac;
P - gonycTuMoe cogepcavune gsyokucu yrnepoga (C0O,) B Bo3gyxe
yuyebHbix aygnrtopunn 0,7 npomunne (0,7 %o);
q - cogepxcaHune geyokucn yrnepoga (C0O,) B Hapy»xHomM Bozgyxe 0,4
%oo0.

Mopcrasnsaem B popMyny COOTBETCTBYIOLME 3HAYECHNA MCXOQ4HbIX
nokasarenen n nonyvaeMm Heobxogumblii 06LeM BeHTUNALNKM Ha 1
yesioBeKa B y4e6HOM ayanuToOpuN Ha NPaKTHYECKNX 3aHATHAX:

’_ 22,6
T 07-04

= 75,33 M3 /u.



3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
NMPpUCYTCTBYIOLUNX B ayANTOPHUN NP YCJZIOBHUN, HTO B ayaANTOPUN
11 crygeHTOB M 1 npenogaBarenb (Bcero 12 yesoBek).

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMPpUCYTCTBYIOLWNX B ayaNTOPUU NMpoBognM rno ¢gpopmye:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYECTBO YEeJ/IOBEK B ayANTOPHMN.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha BCeX NMPpUCYTCTBYIOLWNX B ayaANTOPHN:

W = 75,33 x 12 = 903,96 M3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme ayguropun (V) 120 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
ayanropun, m?> B 1 yac;
V - o6bemM ayanropumn B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSDKKH 3HAK «->.

MoacrasnsieM B ¢hopMys1y 3HaYEHNSI COOTBETCTBYIOLINX
rnokasaresieii U nosy4yaemM Heob6xoguMyro KpaTHOCTb BO34yX006mMeHa
npu o6beme ayguropun (V) 120 m3:

K=903,96:120 = 7,533 = 7,53 B uac.



3agada N° 4

Onpegennte HEO6XoaAMMYI0O KPaTHOCTb BO34yx0o06MeHa B ayagnTOpUMn C
noMoLWbIO MHTErpupyouwien opMynbl Npu yKasaHHbIX Bbille yC/I0BUAX.

PewieHne.

Pacuyer Heo6xoQanMON KpPaTHOCTH BO3J4yX006MeHa B JaHHOM Cly4ae
nposogurca no ¢gpopmMyne:
_ kxn
T (p-@V’
k- konnnuecrso nurpoB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
B3pPOC/IbIM 4e/10BeKOM B Hac (B CMTOKOHHOM COCTOSIHHMHN MM NEerKon
¢pn3nveckon pabore - 20-25 n/4, B cpegHem - 22,6 n/4);
N - KOJIMYECTBO 4YE€/1I0BEK B ayAUTOPHM.
pP- AonycTuMoe cogeprxxaHne gsyokucu yrnepoga (CO,) B Bo3gyxe
y4uyebHbix ayguropnin 0,7 npomunne (0,7 %eo);
q- cogepxcanue gsyokucu yrnepoga (CO,) B Hapy»xHoM Bo3gyxe 0,4 %o;
V- o6bemM ayguropuu B M3,

Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n
nony4yaeMm HeobxognMyl0 KparHOCTbh BO3JQyxoobMeHa npu obnemMe
ayanropun (V) 120 M3:

K=

rge

22,6x12
(0,7-0,4)x120
Takum 06pa3oM, pe3ynbrarbl HACHTHUYHbI NPeAbIAYLMM pacHeTaM.

=7,533~7,53.



3agadya N° 5

Onpepgenntb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIM
BO34yxoBoA4OM 3a 1 yac npu cnegyrowmnx yCjaoBUsIX:

- nowagb BEHTUASALUNOHHOro oreepcrtusi 0,03 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
orBepcTruss 10 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,03 x 10 x 3600 = 1080 m3/u.



3agadya N° 6

Onpegenntb crerneHb 4OCTaTOYHOCTHU MOLHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yC/10BUHN, 4TO 06BbEM nomeujeHunss 120 mM>,

PeweHune.

B npeabigywjemMm npyumMmepe yCraHoBJ/IEHO, YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaer 1080 M3/ u.
O61bpeM nomewyeHns 120 m>. flesimm 1080 Ha 120 m
nosny4dyaem 9. To ectb, AaHHbIA BEHTUJISITOP 10
MoLHOCTHN OobecneuynBaeTr HeobxoaMMyr0 KPaTtHOCTb
Bo3gyxoobmeHa B yyebHou ayauropum (7,5).



KoMniekr
Ne 2 (13, 24)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agadya N° 1

Onpegenntb Heo6xoamnMblii 06beM BeHTHNAYNKN Ha 1 yenoBeka npu
cnegyrowmnx ycrnoB1Uax:

- WKONbHNKKN 06Wjeob6pa3oBaTeIbHON WKONbI 12 ner ¢ 06bIYHOH
noABMMCHOCTbIO, YYUTE b,

- HOpMaTrnuBHOE 3Ha4YeHne KoHyeHTpayumn CO, - 0,07% (0,7 %o).

PeweHune.

CornacHo Bbiwe npuBegeHHbIM JaHHbIM, WKO/NbHUKN YKa3aHHOI BO3pacra
Bbigensior 20,0 n/4 CO?. TakuMm 06pa3oM, MEIOTCH BCe MCXOAHbIE fAaHHbIe
ANna peweHnn 3agaym no ¢popmyne:

Z = —,rge

Z- nckoMbiit 06beM Bo3gyxa Ha ogHoro 4Yenoseka, M3 B 1 yac;

k- konnuecrso nutpos CO,, BbigbixaeMo0e 4YEJ/IOBEKOM B 4Hac;

p- gonycTtuMoe copgep xxanune gsyokucn yrnepoga (CO,) B Bozgyxe y4ebHbIX

ayanropnn 0,7 npomunne (0,7 %o);

q- cogepixaHune gsyokucu yrnepoga (C0O,) B HapyxcHoM Bo3sgyxe 0,4 Yoo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

nokasarenen n nonyvyaeMm HeobxogumMmbin o6beM BeHTUNAYnM Ha 1 yenoBeka B

y4e6HOoM ayanuToOpMN Ha NPaKTUHYECKNX 3aHATHAX:

200 3
Z= 5mos = 66,6713 /.




3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
npUCcyTCTBYOLNX B KJ1acce — 25, npun ycs10BUU, 4TO B
ayantTopmum 24 ydyeHunka n 1 yumresb.

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMpUCYTCTBYIOLWMNX B KJIacCce NpoBoANM Mo ¢popmyne:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYECTBO YEeJ/IOBEK B ayANTOPHMN.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha BCeX NMPpUCYTCTBYIOLWNX B ayaANTOPHN:

W = 66,67 x 25 = 1666,75 M3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme knacca (V) 150 m3.

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
ayanropun, m?> B 1 yac;
V - o6bemM ayanropumn B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSDKKH 3HAK «->.

MoacrasnsieM B ¢hopMys1y 3HaYEHNSI COOTBETCTBYIOLINX
rnokasaresieii U nosy4yaemM Heob6xoguMyro KpaTHOCTb BO34yX006mMeHa
npu o6beme knacca (V) 150 m3:

K=1666,75: 150 = 11,11 B uac.



3agada N° 4

Onpegenurtb He06Xx04MMYI0 KPaTHOCTb BO34YyX006MeHa B ayguTOpHM C
MoMoOLbIO MHTErpupytowjen ¢popmMynbl Npu yKasaHHbIX Bblle YC/IOBUSAX.

PewieHne.

Pacuer Heo6xoqmMMON KpPaTHOCTH BO34yXxoo6MeHa B JaHHOM Cny4Yae
nposogurca no ¢gpopmMyne:
_ kxn
T (p-qV’
k- konnnuecrso nurpoB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
B3pPOC/IbIM 4€/10BE€KOM B 4ac (B CNOKOMHOM COCTOSIHMHN MUNTN NErKoMu
¢pn3nueckon pabore - 20-25 n/4, B cpegHem - 22,6 n/4);
N - KOJ/INYECTBO 4Ye/I0BEK B ayANTOPHM.
pP- AonycTuMoe coaepirkaHne gsyokucu yrnepoga (CO,) B Bosgyxe
y4yebHbix ayguropnin 0,7 npomunne (0,7 %eo);
q- cogeprxcaHune agsyokucu yrnepoga (C0O,) B Hapy»xcHoM Bo3gyxe 0,4 %o;
V- o6bemM ayguropumn B M3,
Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n

nony4yaeMm HeobxognMyl0 KparHOCTbh BO3Qyxoob6MeHa npu obnemMe
ayantopun (V) 150 M3:

rge

K = 20,025 =11.11
~ (0,7-04)x150 T

Takum 06pa3oM, pe3ynbrarbl HACHTHUYHbI NpeAbIgYLNM pacHeTaM.




3agadya N° 5

Onpepgenntb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIM
BO34yxoBoA4OM 3a 1 yac npu cnegyrowmnx yCjaoBUsIX:

- nowagb BEHTUAALUNOHHOro oreepcrtusi 0,04 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
orBepcTruss 10 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,04 x 10 x 3600 = 1440 m3/u.



3agadya N° 6

Onpegenntb crerneHb 4OCTaTOYHOCTHU MOLHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yCJ/10BUH, 4YTO 06BbEM nomeujeHunss 150 mM>,

PeweHune.

B npeabigywjemMm npyumMmepe yCraHoBJ/IEHO, YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaetr 1440 m3/u.
O61bpeM nomewyeHns 150 m3. flenimm 1440 Ha 150 m
nony4yaem 9,6. To ecTb, AaHHbIA BEHTUJIATOP MO
MOLYHOCTHN He obecrieuynBaeT Heob6xoaNMyro
KpPaTHOCTb BO34yX006MeHa B y4ebHOU ayanTopmm
(11,1).



KoMniekr
°3 (14, 25)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegenntb Heo6xoaMnMbli 06bEeM BeHTHNAYNKM Ha 1 yenoBeka npu
cnegyowmnx yc/noBUsX:

- Yyex npoMbIlNIeHHOro npeanpnuaTtus, pnsndeckoi pabora cpegHen
TSXCECTH;

- HOpMaTUBHOE 3Ha4YeHHne KoHyeHTpayun CO, - 0,1 % (1 %eo).

PelwieHue.

CornacHo Bbiwe nNpUBegeHHbIM JaHHbIM, B3POC/ble nNpn (pu3n4ecKom
pabore cpegHei TsxxecTn Boigensior 32,0 n/4 CO2. TaknMm o6pa3oM, MMEIOTCH
BCe NCXOAQHbIe fJaHHbIe ANA pelleHnn 3agavun no popmyne:

k
Z=—, rge

Z - uICKoOMbIH 06bEeM BOo3gyxa Ha ogHoOro YyenoBeka, M? B 1 yac;

k - konnmuecrso nurtpos CO,, BbigbiXaeM0Oe 4Y€J/IOBeKOM B 4Hac;

P - AonycruMoe cogepixkaHune gsyokucu yrnepoga (CO,) B Bosgyxe

npoMbiwneHHbix npegnpuarnin 1,0 npomunne (1,0 %o);

q - cogepxcaHune gsyokucu yrnepoga (CO,) B Hapy»xHoM Bo3gyxe 0,4 Yoo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLME 3HAYEHHNA UCXOQHbIX

noka3sarenen n nonyvaem HeobxognMmbin o6beM BeHTUNaYnn Ha 1 yenoBeka B

y4e6HOoi ayanuToOpMN Ha NPaKTUHYECKNX 3aHATHAX:

320 3
Z= To-oa =,53,33 M’ /u.




3agaya N° 2

Onpegesintb HeobxoanMbiNn 06 bEM BEHTU/IALUNN Ha BCEX
pabortarownx B nomewjeHnn yexa — 50.

PeweHne.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
paboTamoumnx B noMeLwjeHnH Lexa nposoauMm no popmyne:

W=2Xn, rge
W - Heo6xoauMbIii 06bEM Bo3AyXxa Ha BCEX MPUCYTCTBYIOLINX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoro 4yesoseka, M> B 1
yac;

N - KOJINYECTBO 4YeJ/IOBEK B ayagNTOPHN.
MoacraBsnsem B ¢hopmMysly 3Hay4eHNsT COOTBETCTBYIOLLNX

nokasaresier n nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha BCeX NMPpUCYTCTBYIOLWNX B ayaANTOPHN:

W = 53,33 x 50 = 2666,50 m3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme nomeryeHns yexa (V) 400 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
ayanropun, m?> B 1 yac;
V - o6bemM ayanropumn B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSDKKH 3HAK «->.

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6beme nomewjeHns yexa (V) 400 m3:

K= 2666,50: 400 = 6,666 =~ 6,67 B uac.



3agada N° 4

OnpegennTb He06XxoQMMYI0 KPaTHOCTb BO34YX006MeHa B NOMeELeHNH
yexa C NnoMowWbi0 MHTErpupyiouwei ¢popmMynbl Npmu yKasaHHbIX BbilIe
ycnoBusx.

PewieHne.

Pacuer Heo6xoQmnMON KPaTHOCTH BO3J4yX006MeHa B JaHHOM Cly4ae
nposogurca no ¢gpopmMyne:
_ kxn
T (p-qV
k- konnnuecrso nurposB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
B3pPOC/bIM YeN0BeKOM B Hac (npun ¢puznyeckon pabore cpegHen TaXECTH
- 32,0 n/u);
N - KO/IMYECTBO 4YE€/1I0BEK B ayAUTOPHM.
pP- AonycTuMoe coaepikaHne gsyokucu yrnepoga (CO,) B Bosgyxe
npomMbiwneHHbix npegnpuarni 1,0 npomunne (1,0 %o);
q- cogeprxkaHune gsyokucu yrnepoga (C0O,) B HapyxcHoM Bo3gyxe 0,4 %Yoo;
V- o6bemM ayguropumn B M>.

Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n
nony4yaeM HeobxognMyl0 KparHOCTb BO3Qyxoob6MeHa npu obbemMe
nomeuwjeHnn yexa (V) 400 mM3:

32,050

K =
(1,0-0,4)x400
TakuM 06pa3oM, pe3ynbrTaTbl HACHTHYHbI NPEAbIAYLLNM pacHeTaM.

, rge

=6,666~6,67.



3agadya N° 5

Onpepgenntb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIM
BO34yxoBoA4OM 3a 1 yac npu cnegyrowmnx yCjaoBUsIX:

- nowagb BEHTUASALUNOHHOro oreepctusi 0,02 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
orBepcTtus 15 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,02 x 15 x 3600 = 1080 m3/u.



3agadya N° 6

OnpegennTb cTeneHb 4OCTaTOYHOCTHU MOLYHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4TO O06BEM nomewyeHns 400 M7,

PeweHune.

B npeabigywjemMm npyumMmepe yCraHoBJ/IEHO, YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaer 1080 M3/ u.
O61bpeM nomewyeHnss 400 m>. flenimm 1080 Ha 400 m
nony4daem 2,70. To eCcTb, AaHHbIA BEHTUJIATOP MO
MOLYHOCTHN He obecrieuynBaeT Heob6xoaNMyro
KpaTHOCTb Bo34yxoobmeHa B yexe (6,67).



KoMniekr
°4 (15, 26)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agadya N° 1

Onpegenntb Heo6xoaMnMblii 06bEeM BeHTHNAYNKN Ha 1 yenoBeka npu
cnepyowmnx ycnoBmnaxX:

- YeX NMpoMbILLIIEHHOro NpPeanpuAaTHa, TaXkenana pusnvyeckan pabora;

- HOpMaTUBHOE 3Ha4YeHHne KoHyeHTpayun CO, - 0,1 % (1 %eo).

PelwieHune.

CornacHo Bbiwe nNpUBegeHHbIM JaHHbIM, B3POC/ble Npn (pu3n4eCcKom
pabore cpegHei Tsaxecru Boigensior 40,0 n/4 CO?. TaknMm o6pa3oM, MMEIOTCH
BCe MCXOAQHbIe faHHbIe ANA pelleHUun 3agavun no ¢popmMyne:

k
Z=—,rge
P-q

Z- nCKOMbIi 06beM BOo3gQyxa Ha ogHoro 4Yenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbiXaeMoe H4e/10BeKOM B 4ac;

p- gonycTuMoe cogepixxaHune gsyokucu yrnepoga (CO,) B Bosgyxe

npoMbiwneHHbix npegnpuarnin 1,0 npomunne (1,0 %o);

q- cogepixaHune gsyokucu yrnepoga (C0O,) B HapyxcHoM Bo3gyxe 0,4 Yoo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

noka3saresiei n noayHaeMm HeobxognMmbin o6beM BeHTUNaynn Ha 1 yenoBeka B

yexe npu Taxxenon puanyeckoin pabore:

400 P 3
Z= To—o0a %6 666~66,67 M" /u.



3agaya N° 2

Onpegesintb HeobxoanMbiNn 06 bEM BEHTU/IALUNN Ha BCEX
pabortarownx B nomewjeHnmn yexa — 80.

PeweHne.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
paboTamoumnx B noMeLwjeHnH Lexa nposoauMm no popmyne:

W=2Xn, rge
W - Heo6xoauMbIii 06bEM Bo3AyXxa Ha BCEX MPUCYTCTBYIOLINX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoro 4yesoseka, M> B 1
yac;

N - KOJINYECTBO 4YeJ/IOBEK B ayagNTOPHN.
MoacraBsnsem B ¢hopmMysly 3Hay4eHNsT COOTBETCTBYIOLLNX

nokasaresier n nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha BCeX NMPpUCYTCTBYIOLWNX B ayaANTOPHN:

W = 66,67 x 80 = 5333,60 m3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme nomewyeHns yexa (V) 700 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
ayanropun, m?> B 1 yac;
V - o6bemM ayanropumn B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSDKKH 3HAK «->.

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6beme nomewjeHns yexa (V) 700 m3:

K=5333,60: 700 = 7,619 = 7,62 B uac.



3agada N° 4

OnpegennTb HeO06Xo04MMYIO KPaTHOCTb BO34YX006MeHa B NOMeLeHNH
yexa C NnoMowWbi0 MHTErpupyiouwei ¢popmMynbl Npu yKazaHHbIX BbilIe
ycnoBusx.

PewieHne.

Pacuer Heo6xoQMMOMN KPaTHOCTH BO3J4yX006MeHa B JaHHOM Cly4ae
nposogurca no ¢gpopmMyne:
_ kxn
T (Vv
k- konnnuecrso nurpoB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
B3pPOC/bIM YeN0BeKOM B Hac (npun rsxxenon ¢pnsnveckon pabore - 40,0
n/y);
N - KO/IMYECTBO 4YE€J/I0BEK B Lexe.
pP- AonycTuMoe cogeprxcavHne gsyokucu yrnepoga (C0O,) B Bo3gyxe
npomMbiwneHHbix npegnpuarnin 1,0 npomunne (1,0 %o);
q- cogeprxcaHune gsyokucu yrnepoga (C0O,) B Hapy»xcHoM Bo3gyxe 0,4 %o;
V- o6bemM ayguropumn B M3,
Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n

nony4yaeM Heob6xognMyI0 KparHOCTbh BO3Qyxoo6MeHa npu obbemMme yexa
(V) 700 mM3:

, rge

40,080
(1,0-0,4)x700
Takum 06pa3oM, pe3ynbrarbl HACHTUYHbI NPEAbIAYLWMM pacHeTaM.

K= =7,619~7,62.



3agadya N° 5

Onpepgenntb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIM
BO34yxoBoA4OM 3a 1 yac npu cnegyrowmnx yCjaoBUsIX:

- nowagb BEHTUAALUNOHHOro oreepcrtusi 0,06 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
orBepcTruss 10 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,06 x 10 X 3600 = 2160 m3/u.



3agadya N° 6

Onpepenntb cTerneHb AOCTAaTOYHOCTH MOLHOCTHN
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4YTO O06BEM nomewyeHnss 700 M7,

PeweHune.

B npeabigywjem npyuMmepe yCcraHoBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHeraer 2160 M3/ u.
O61bpeM nomewjeHnss 700 m>. flesimm 21600 Ha 700 m
nony4yaem 3,09. To eCcTb, JaHHbIA BEHTUJISITOP MO
MOLYHOCTHN He obecrieuynBaeT Heob6xoaNMyro
KpaTHOCTb BOo34yxoobmeHa B yexe (7,62).



KoMniekr
Ne 5 (16, 27)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegennte Heob6xognMblii 06beM BeHTHNAYNN Ha 1 yenoBeka npun
cnegyrowmnx ycnoBnuax:

- WKONbHNKKN 06Weobpa3oBaTe/IbHOH LWKONbI 8 ner ¢ 06bIYHOH
noABMMCHOCTbIO, YHUTE b,

- HOpMaTnuBHOE 3Ha4YeHne KoHyeHTpaynn CO, - 0,07 % (0,7 %eo).

PeweHune.

CornacHo Bbiwe npuBegeHHbIM JaHHbIM, WKONbHNKKN 8 NeT ¢ 06bIYHOH
nogsnX3<HOCTbIO Bbigensior 17,0 n/4 CO2. TakuMm o6pa3zoM, MMEIOTCA BCe
MCcxogHble faHHble ANa peweHns 3agavun no ¢popmMmyne:

k
Z = —, ,rge

Z- ncKkoMbliii 06beM Bo3gQyxa Ha ogHoro 4Yenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbiXaeMoOe H4e/1I0BeKOM B 4ac;

p- gonycTtuMoe copgep xxaHune gsyokucu yrnepoga (C0O,) B Bo3gyxe y4ebHbIX

nomewieHnin 0,7 npomunne (0,7 %eo);

q- cogepxcaHue gsyokucu yrnepoga (C0O,) B HapyxcHomM Bo3gyxe 0,4 %oo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

noka3sarenen n nonyvyaem HeobxognMmbin o6beM BeHTUNaYnn Ha 1 yenoBeka B

Knacce:

17,0

Z= 0,7-0,4

= 56,666~56,67 M° /u.



3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
npuUcyTCcTByrOLWNX B Ks1acce - 20 npu ycs10BMHn, 4TO B Ksiacce 19
y4YeHNkKoB u 1 yunresnb

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMpUCYTCTBYIOLWMNX B KJIacCce NpoBoANM Mo ¢popmyne:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
knacce, m?> B 1 yac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYEeCTBO YeJI0OBEK B KJiacce.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex NpUCyTCTBYIOLNX B KJ1acce:

W = 56,67 x 20 = 1133,40 M3/,



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme nomewyeHms knacca (V) 160 m>.

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - uCkoMasi KpaTHOCTb BO34yxoo0bmMeHa B 1 4ac;
W - Heo6xogmnMbini 06bEeM BOo3gyXxa Ha BCEX MPUCYTCTBYIOLUNX B
knacce, m> B 1 yac;
V - 06beM noMeLyeHHns1 Kaacca B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecneuynBaeTcsi IPUTOKOM BO34yXa, CTaBAT 3HAK «+>», eC/In 3a cYeT
BbITSIDKKN 3HAK <«<=->.

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6beme nomewjeHmns knacca (V) 160 m3:

K=1133,40: 160 = 7,084 =~ 7,08 B uac.



3agada N° 4

OnpegennTb HeO06Xo4MMYIO KPaTHOCTb BO34YX006MeHa B NOMeLeHNH
K/1acca C NOMOLWbIO MHTErpupyiowei ¢popMynbl Npn yKa3aHHbIX Bbile
ycnoBusx.

PetlueHne,

Pacuer Heo6xoqMMOH KpPaTHOCTH BO34yxoo06MeHa B JaHHOM Cny4Yae
nposogurca no ¢gopmMyne:
_ kxn
T (Vv
k- konnnuecrso nurposB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
wKkonbHUKoM 8 ner B yac - 17,0 n/y;
N - KO/IMYECTBO 4YE€/1I0BEeK B KJlacce.
pP- AonycTuMoe cogepixcaHne gsyokucu yrnepoga (C0O,) B Bozgyxe
y4ye6Hbix nomeweHnin 0,7 npomunne (0,7 %eo);
q- cogepxcaHue gsyokucu yrnepoga (C0O,) B Hapy»xHoM Bo3gyxe 0,4 %o;
V- 06beM noMewjeHna Kaacca B M3,

Mogcrasnsem B hopMyny 3HaYE€HHSI COOTBETCTBYIOLMX MOKa3arenei 1

nony4yaeM HeobxognMyl0 KparHOCTbh BO3Qyxoob6MeHa npu obnemMe

nomewjeHnn knacca (V) 160 m3:
17,0x20
K= - = ~7 .
(0,7-0,4)x160 7,084 ~7,08

Takum 06pa3oM, pe3ynbrarbl HACHTHUYHbI NPeAbIAYLMM pacHeTaM.

, rge




3agadya N° 5

Onpepgenntb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIM
BO34yxoBoA4OM 3a 1 yac npu cnegyrowmnx yCjaoBUsIX:

- nowagb BEHTUASALUNOHHOro oreepctusi 0,02 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
orBepcTtus 15 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,02 x 15 x 3600 = 1080 m3/u.



3agadya N° 6

Onpepenntb cTerneHb AOCTAaTOYHOCTH MOLHOCTHN
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4YTO O06BEM nomewyeHns 160 M7,

PeweHune.

B npeabigywjemMm npumMmepe yCcraHoOBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaer 1080 M3/ u.
O61bpeM nomewyeHns 160 m>. flesimm 1080 Ha 160 m
nosny4daem 6,75. To ecTb, AaHHbIA BEHTUJIATOP MO
MOLYHOCTHN He obecrne4ynBaeT KPaTtHOCTb
Bo3ayxoobmeHa B yexe (7,08).



KoMniekr
°6 (17, 28)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agadya N° 1

Onpegenntb Heob6xognMblii 06beM BeHTHNAYNKN Ha 1 yenoBeka npun
cnepyowmux ycnoBmnax:

- CTYACHTbI Ha NeKYNH, NeKTop;

- HOpMaTUBHOE 3HaYeHHne KoHyeHTpayun CO, - 0,07 % (0,7 %o).

PewieHne.

CornacHo Bbiwie NpuBeAEHHbIM JaHHbIM, CTYACHTbI Ha NeKYNAX BbIQENaIoT
21,0 n/4 CO3. TakuMm 06pa3oM, MMEIOTCA BCE MCXO4HbIC AaHHbIe ANA pelIeHNs
3agayumn no ¢popmMmyne:

k
Z=—,rge
p-a’ "

Z- uckomMbiii 06beM Bo3gyxa Ha ogHoro Yyenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbixaeMoOe H4e/I0BeKOM B 4Hac;

p- gonycTtuMoe copgep xxaHune gsyokucn yrnepoga (CO,) B Bozgyxe y4ebHbIX

ayauropun 0,7 npomunne (0,7 %o);

q- cogepxcanue gsyokucu yrnepoga (C0O,) B HapyxcHomMm Bo3gyxe 0,4 %oo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

noka3saresiei n nonyHaeMm HeobxognMmbin o6beM BeHTUNaYnn Ha 1 yenoBeka B

NeKYHOHHOW ayanTOpHN:

210 3
Z= 0,7_0,4—70M /4.




3agada N° 2

Onpegesintb HeobxoanMbiNn 06 bEM BEHTU/IALUNN Ha BCEX
NMPUCYTCTBYIOLNX B ayaNTOPHUMN NPpuU YyCJ/I0BUN, YTO B ayANTOPUMN
89 crygeHToB n 1 nexkrop (Bcero 90 yesioBekK).

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMPpUCYTCTBYIOLWNX B ayaNTOPUU NMpoBognM rno ¢gpopmye:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYECTBO 4Y€eJ/I0BEK B JIEKLUUOHHON ayaNTOPUMN.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex NPUCYTCTBYOLNX B JIEKLUUMOHHON ayANTOPNN:

W = 70,0 x 90 = 6300 m3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6bemMe nnekunoHHou ayantopum (V) 400 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
JIeKUMOHHOM ayauTopmun, m> B 1 yac;
V - 06b€eM J1IeKLUNOHHOM ayanTopmumu B M>,

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSI)DKKHN 3HAK <=5,

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6bemMe 1ekKunoHHou ayantopum (V) 400 m3:;

K=6300:400 = 15,75 B yac.



3agada N° 4

OnpegennTb He06Xxo4MMYI0 KPaTHOCTb BO34YX006MeHa B NeKHOHHOM
ayaAuTopHKn C NOMOLYbIO MHTErpupyiowjer popMynbl Npmu yKalaHHbIX BbilIe
ycnoBusx.

PetlueHne,

Pacuer Heo6xoqMMON KpPaTHOCTH BO34yxoo6MeHa B JaHHOM Cny4Yae
nposogurca no ¢gpopmMyne:
_ kxn
T (Vv
k- konnnuecrso nurposB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
CTyAeHTaMn Ha nekyunax - 21,0 n/y;
N - KOJINYECTBO Ye/I0BEK B JIGKYNOHHON ayAUTOPHH.
pP- AonycTuMoe cogeprxaHne gsyokucu yrnepoga (C0O,) B Bozgyxe
y4ye6Hbix nomeweHmnin 0,7 npomunne (0,7 %eo);
q- cogepxcaHue gsyokucu yrnepoga (C0O,) B Hapy»xcHoM Bo3gyxe 0,4 %o;
V- 06beM NeKyHnOHHOI ayanuTopumn B M3,

Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n
nony4yaeM Heo6xognMyl0 KparHOCTbh BO3JQyxoob6MeHa npu obnemMe
nexkymoHHou ayguropum (V) 400 M3:

K = 21,0x90
" (0,7-0,4)x400
TakumMm 06pa3oM, pe3ynbrarbl MACHTHUYHbI NPEAbIRYLIMM pacyeTaM.

, rge

= 15,75.



3agadya N° 5

OnpepgennTtb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIMUN
Bo3gyxoBogaMm 3a 1 4yac npu cnegqyrownx yCcjaoBHUsIX:

- nowagb BEHTUASALUNOHHbIX oTBepcTuii 0,04 M?;

- CKOPOCTb ABM)KE€HUNSI BOo3gyXa Nnpu Bbixoade N3 BEHTU/ISAUNOHHbIX
orBepcTtnn 12 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V=0,04 x 12 x 3600 = 1728 M3/u.



3agadya N° 6

OnpegennTb cTeneHb 4OCTaTOYHOCTHU MOLYHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4TO O06BEM nomewyeHns 400 M7,

PeweHune.

B npeabigywjemMm npumMmepe yCcraHoOBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaer 1728 m3/u.
O61bpeM nomewyeHnss 400 m>. flenmm 1728 Ha 400 m
nonydyaem 4,32. To ectb, AaHHbIA BEHTUJIATOP MO
MOLYHOCTHN He obecrne4ynBaeT KPaTtHOCTb
BO3yX006MeHa B JIeKUNOHHOoH ayanTopun (15,75).



KoMniekr
°07 (18, 29)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegennte Heob6xognMblii 06beM BeHTHNAYNN Ha 1 yenoBeka npun
cnegyrowmnx ycnoBnuax:

- WKONbHNKKN 06Weobpa3zoBaTe/IbHOH WKONbI 9 NeT ¢ 06bIYHOH
noABMMCHOCTbIO, YHUTE b,

- HOpMaTuBHOE 3Ha4YeHne KoHyeHTpaynn CO, - 0,07 % (0,7 %eo).

PeweHune.

CornacHo Bbiwe npuBegeHHbIM JaHHbIM, WKONbHNKKN 9 NeT C 06bIYHOH
nogsnX3<HOCTbIO Bbigensior 17,0 n/4 CO2. TakuMm o6pa3zoM, MMEIOTCA BCe
MCcxogHble faHHble ANa peweHns 3agavun no ¢popmMmyne:

k
Z = —, ,rge

Z- ncKkoMbliii 06beM Bo3gQyxa Ha ogHoro 4Yenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbiXaeMoOe H4e/1I0BeKOM B 4ac;

p- gonycTruMoe copgepi xxaHune gsyokucn yrnepoga (C0O,) B Bo3gyxe y4ebHbIX

ayanropnn 0,7 npomunne (0,7 %o);

q- cogepxcaHue gsyokucu yrnepoga (C0O,) B HapyxcHomM Bo3gyxe 0,4 %oo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

noka3sarenen n nonyvyaem HeobxognMmbin o6beM BeHTUNaYnn Ha 1 yenoBeka B

Knacce:

17,0

Z= 0,7-0,4

= 56,666~56,67 M° /u.



3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
npuUcyTCcTByrOLWNX B Ks1acce - 20 npu ycs10BMHn, 4TO B Ksiacce 19
YYEHUKOB U 1 yuynrtessn.

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMpUCYTCTBYIOLWMNX B KJIacCce NpoBoANM Mo ¢popmyne:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
knacce, m?> B 1 yac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYEeCTBO YeJI0OBEK B KJiacce.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex NpUCyTCTBYIOLNX B KJ1acce:

W = 56,67 x 20 = 1133,40 M3/,



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme knacca (V) 150 m3.

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - uCkoMasi KpaTHOCTb BO34yxoo0bmMeHa B 1 4ac;
W - Heo6xogmnMbini 06bEeM BOo3gyXxa Ha BCEX MPUCYTCTBYIOLUNX B
knacce, m> B 1 yac;
V - 06beM noMeLyeHHns1 Kaacca B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecneuynBaeTcsi IPUTOKOM BO34yXa, CTaBAT 3HAK «+>», eC/In 3a cYeT
BbITSIDKKN 3HAK <«<=->.

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6beme nomewjeHmns knacca (V) 150 m3:

K=1133,40: 150 = 7,556 = 7,56 B uac.



3agava N° 4

OnpegennTe Heo6xoQNMMYI0 KPaTHOCTb BO34yxoo6MeHa B Knacce C
MOMOLYbIO MHTErpupyiouwjei ¢popmMynbl Npn yKasaHHbIX Bblle yC/10BHAX.

PewieHne.

Pacuer Heo6xoqMMON KpPaTHOCTHM BO34yxoo6MeHa B JaHHOM Cny4Yae
nposogurca no ¢gpopmMyne:
_ kxn
— (p-@V’
k- konnuecrso nurtpos gsyokucun yrnepoaa (C0,), BbigbixaeMoe
wKoNbHuKaMm 9 ger ¢ 06bIYHOM NOABMIKHOCTLIO - 17,0 n/y;
N - KO/IMYECTBO 4Ye€J/I0BEeK B K/1acce.
pP- AonycTuMoe cogeprxxaHne gsyokucu yrnepoga (CO,) B Bozgyxe
y4ye6Hbix nomeweHnin 0,7 npomunne (0,7 %o);
q- cogepxcanne agsyokucu yrnepoga (C0O,) B Hapy»xcHoM Bo3gyxe 0,4 %o;
V- 06beM noMeuwjeHna Knacca B M3,

MoacraBnsemM B popMyny 3Ha4Y€HUI COOTBETCTBYIOLMX MNOKa3aTenen n
nonyyaeM Heo6xoamMMyI0 KpaTHOCTb BO3Jyxoo6MeHa npn o6nemMe
nomeweHnn knacca (V) 150 M3:

K=

rge

17,0x20
(0,7-0,4)x150
Taknm 06pa3oM, pe3ynbrarbl MACHTUYHbI NPEeAbIRYLNM pacHeTaM.

= 7,56.



3agadya N° 5

Onpepgenntb o6beM yaasnsieMoro Bo3gyxa BeHTUISIUNOHHbIMHN
Bo3gyxoBoagaMu 3a 1 yac npuy caeqyrowmnx ycsioBmaxX:

- nowjagb BEHTUASALUNOHHbIX oTBepcTmii 0,03 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[yXa rnpu Bbixoae N3 BEHTUISALUNOHHOIo
orBepcTtus 14 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V = 0,03 x 14 x 3600 = 1512 mM3/u.



3agadya N° 6

Onpegenntb crerneHb 4OCTaTOYHOCTHU MOLHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yCJ/10BUH, 4YTO 06BbEM nomeujeHunss 150 mM>,

PeweHune.

B npeabiaywjeMm npuMmepe ycraHoOBJI€HO, YTO
NMPUTOYHbIN BEHTU/IATOP HarHeraer 1512 m3/u,
O61bpeM nomewyeHns 150 m>. flenmm 1512 Ha 150 m
nosny4yaem 10,08. To ecTb, AaHHbIA BEHTHUJISASTOP MO
MOLYHOCTHN OobecnneynBaeT KpaTHOCTb
Bo3ayxoobmeHa B knacce (7,56).



KoMniekr
N°e 8 (19, 30)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agadya N° 1

Onpegenntb Heob6xognMblii 06beM BeHTHNAYNKN Ha 1 yenoBeka npun
cnepyowmux ycnoBmnax:

- CTYACHTbI Ha NPaKTHYEeCKNX 3aHATUAX, NpenogaBaresb;

- HOpMaTUBHOE 3HaYeHHne KoHyeHTpayun CO, - 0,07 % (0,7 %o).

PewieHne.

CornacHo Bbiwe npuBegeHHbIM JaHHbIM, CTYAEHTbI Ha NPaKTUYE€CKNX
3aHaATHAX Bbigensaior 22,6 n/4 CO2. Taknm o6pa3oM, MMEIOTCA BCe MCXOZQHbIe
AaHHbIe ANA peleHnn 3agayumn no popmMyne:

k
p-a’ "

Z- uckomMbiii 06beM Bo3gyxa Ha ogHoro Yyenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbixaeMoOe H4e/I0BeKOM B 4Hac;

p- gonycTtuMoe copgep xxaHune gsyokucn yrnepoga (CO,) B Bozgyxe y4ebHbIX

ayauropun 0,7 npomunne (0,7 %o);

q- cogepxcanue gsyokucu yrnepoga (C0O,) B HapyxcHomMm Bo3gyxe 0,4 %oo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYEHHNA UCXOQHbIX

noka3saresiei n nonyHaeMm HeobxognMmbin o6beM BeHTUNaYnn Ha 1 yenoBeka B

y4e6HOoi ayanuToOpMN:

226 3
Z= T vee 75,33 Mm% /u.




3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
NMPpUCYTCTBYIOLUNX B ayANTOPHUN NP YCJZIOBHUN, HTO B ayaANTOPUN
15 crygeHTOoB n 1 npenogaBarenb (Bcero 16 yesoBek).

PeweHue.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
NMPpUCYTCTBYIOLWNX B ayaNTOPUU NMpoBognM rno ¢gpopmye:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
ayantopun, m> B 1 4ac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYECTBO YEeJ/IOBEK B ayANTOPHMN.

MopgcrassissieM B ¢popMysly 3HaY€HNUST COOTBETCTBYIOLLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha BCeX NMPpUCYTCTBYIOLWNX B ayaANTOPHN:

W = 75,33 x 16 = 1205,28 m3/u,



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme ayauropun (V) 150 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
ayanropun, m?> B 1 yac;
V - o6bemM ayanropumn B M>.

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSDKKH 3HAK «->.

MoacrasnsieM B ¢hopMys1y 3HaYEHNSI COOTBETCTBYIOLINX
rnokasaresieii U nosy4yaemM Heob6xoguMyro KpaTHOCTb BO34yX006mMeHa
npu o6beme ayguropun (V) 150 m3:

K=1205,28: 150 = 8,035 = 8,04 B uac.



3agava N° 4

Onpegennrp Heob6xo4MMYI0O KPaTHOCTb BO34yX006MeHa B ayauropumn C
noMoOLWbIO MHTErpupyiowjen popmMynbl Npu yKazaHHbIX BbIlUe yC/I0BUAX.

PewieHne.

Pacuer Heo6xoqMMON KpPaTHOCTHM BO34yxoo6MeHa B JaHHOM Cny4Yae
nposogurca no ¢gpopmMyne:
_ kxn
— (p-@V’
k- Kkonnuecrso nurtpos gsyokucun yrnepoaa (C0O,), BbigbixaeMoe
CTYAEHTaMHN Ha NPaKTUYeCKNX 3aHaTnax — 22,6 n/y;
N - KOJIMYECTBO YE€/I0BEK B ayAUTOPHH.
pP- AonycTuMoe cogeprxxaHne gsyokucu yrnepoga (CO,) B Bozgyxe
y4ye6Hbix nomeweHnin 0,7 npomunne (0,7 %o);
q- cogepxcanne agsyokucu yrnepoga (C0O,) B Hapy»xcHoM Bo3gyxe 0,4 %o;
V- o6bemM ayguropuu B M3,
MoacraBnsemM B popMyny 3Ha4Y€HUI COOTBETCTBYIOLMX MNOKa3aTenen n

nony4yaeMm HeobxognMyl0 KparHOCTbh BO3Qyxoob6MeHa npu obnemMe
ayauropun (V) 150 M3:

rge

22,6x16
(0,7-0,4)x150
Taknm 06pa3oM, pe3ynbrarbl MACHTUYHbI NPEeAbIRYLNM pacHeTaM.

K= = 8,04.



3agadya N° 5

Onpepgenntb o6beM yaasisseMoro Bosgyxa BeHTUISIUNOHHbIMU
Bo3gyxoBogamMu 3a 1 yac npuy caeqyrowmnx ycsioBmsaxX:

- nowjagb BEHTUASALUNOHHbIX oTBepcTuii 0,03 M?;

- CKOPOCTb ABM)KE€HUNSI BO3[qyXa Nnpu Bbixoae M3 BEHTUJISAUNOHHOIo
oTBepcTnuss 8 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,03 x 8 x 3600 = 864 mM3/u.



3agadya N° 6

Onpegenntb crerneHb 4OCTaTOYHOCTHU MOLHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yCJ/10BUH, 4YTO 06BbEM nomeujeHunss 150 mM>,

PeweHune.

B npeabigywjemMm npumMmepe yCcraHoOBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHeraer 864 mM>/4. O6beM
nomewjeHns 150 m>. Jlenum 864 Ha 150 n nosnydyaem
5,76. To eCcTb, AaHHbIN BEHTHUJIATOP MO MOLHOCTHN HE
obecneuynBaeT KpaTHOCTb BO34yx0o06bMeHa B
ayamropumn (8,04).



KoMniekr
09 (20, 31)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegenntb Heo6xoamnMblii 06bEeM BeHTHNAYNKN Ha 1 yenoBeka npu
cnepyrowmnx ycnoBmax:

- cnyxcawmne ogpuca (nerxkaa pmanyeckan pabora);

- HOpMaTUBHOE 3HaYeHHne KoHyeHTpayun CO, - 0,1 % (1,0 %eo).

PelwieHune.

CornacHo Bbiwe NpUBe4eHHbIM JaHHbIM, NPpK Nerkoi pnsnvyeckon pabore
yenosek Bbigenser 25,0 n/4 CO2. TaknM 06pa3zoM, HMEIOTCA BCe MCXOA4HbIE
AaHHbIe ANA pelweHMnn 3agavun no popmMyne:

k
Z = —,rge
P—q

Z- uCKOMbI 06beM Bo3gyxa Ha ogHoOro Yyenoseka, M3 B 1 yac;

k- konnmuecrso nnTpos CO,, BbigbixaeMo0e 4YEJ/IOBEKOM B 4Hac;

p- gonycTuMoe cogepixxaHune gsyokucn yrnepoga (C0O,) B Bosgyxe cnyxebHbix

nomewjeHnin 1,0 npomunne (1,0 %e);

q- cogepxcaHune gsyokncu yrnepoga (CO,) B HapyxcHomM Bo3agyxe 0,4 %o.
Moacrasnaem B popMyny COOTBETCTBYIOLME 3HAYECHHNA NCXOQHbIX

nokasarenen n nonyvaeMm HeobxogummMmbin o6beM BeHTUNAYnN Ha 1 yenoBeka B

cnyxcebHoM noMmewjeHnn ogpuca:

— 250 _ _ 3
Z= 2= 41,666~41,67 m%/u.



3agada N° 2

Onpegesintb HeobxoanMbiNn 06 bEM BEHTU/IALUNN Ha BCEX
npuUcyTCTBYOLWNX B ogpnce rnpm ycioBumn, 4YTo B HeM paboraror
10 cny>kawymx.

PeweHue.

OnpegeneHne HeobxogamMoro o6remMa BeHTNISIUNN Ha BCEX

npucyTcTByrownx B o¢pmuce nposoagnmM rno gpopmyne:
W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
ocuce, m> B 1 yac;
Z - Heob6xoauMmbIi o6 beM Bo3agyxa Ha ogHOro 4yenoseka, m> B 1
yac;
N - KOJINYECTBO YeJsZiIoBeK B oguce.

MNMoacraBsisieM B popMyny 3Ha4Y€HUsI COOTBETCTBYIOLYNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex cany>xawmnx o¢puca:

W = 41,67 x 10 = 416,70 M3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme nomewyeHns ogpuca (V) 200 mM>.

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmmMbIin 06beM Bo3gyxa Ha BCeEX CAYIKaLnuX NoMeLyeHns
oguca, m® B 1 yac;
V - 06bemM nomewjeHns o¢gpmca B M3,

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSI)DKKHN 3HAK <=5,

MoacrasnsieM B ¢hopMys1y 3HaYEHNSI COOTBETCTBYIOLINX
rnokasaresieii U nosy4yaemM Heob6xoguMyro KpaTHOCTb BO34yX006mMeHa
npu o6bemMme nomewjeHns ogpuca (V) 200 m3:

K=416,70: 200 = 2,083 =~ 2,08 B uac.



3agada N° 4

OnpegennTb He06Xxo4MMYI0 KPaTHOCTb BO34YX006MeHa B NOMELeHNH
o¢uca c noMowbi0 MHTErpupyiouweii popmMynbl Npu yKazaHHbIX BbilUe
ycnoBusx.

Petperpe,

Pacuyer Heo6xoanMON KpPaTHOCTH BO3J4yXx006MeHa B JaHHOM Cay4ae
nposoagnTca no ¢popmyne:
_ kxn
T (Vv
k- konnnuecrso nurpos gsyokucu yrnepoga (CO,), BbigbixaeMmoe npu
nerxkoun ¢puznyueckoi pabore - 25,0 n/u;
N - KO/IMYECTBO 4Ye/1I0BeK B noMeweHnn ogpuca.
pP- AonycTuMoe cogeprxxarHne gsyokucu yrnepoga (C0O,) B Bo3gyxe
cnyxebHbix nomewieHnin 1,0 npomunne (1,0 %o);
q- cogepxcaHue gsyokucu yrnepoga (CO,) B Hapy»xHoM Bo3gyxe 0,4 %o;
V- o6bemM nomeuwjeHna ogpuca B M3,

Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n
nony4yaeMm HeobxognMyl0 KparHOCTb BO3Qyxoo6MeHa npu obnemMe
nomeuwjeHns oguca (V) 200 M3:

25,0x10

K= (1,0-0,4)%200
TakumM 06pa3oM, pe3ynbrarbl MACHTUYHbI NPEALIAYLINMM pacHeTaM.

, rge

= 2,08.



3agadya N° 5

OnpepgennTtb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISILUNOHHbIMUN
Bo3gyxoBogamMu 3a 1 yac npuy caeqyrowmnx yCcJioBmaXxX:

- naowagb BEHTUAALNOHHOro oreepcrtusi 0,03 M?;

- CKOPOCTb ABM)KE€HUNSI BOo3[yXa Nnpu Bbixoae N3 BEHTUJISAUNOHHOIo
orBepcTtnsi 7 Mm/cC.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,03 x 7 x 3600 = 756 mM3/u.



3agadya N° 6

Onpepenntb cTerneHb AOCTAaTOYHOCTH MOLHOCTHN
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4YTO 06BEM nomewyeHns 200 M7,

PeweHune.

B npeabigywjemMm npumMmepe yCcraHoOBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHeraer 756 M>/4. O6beM
nomeuwjeHus1 200 mM>. Jenum 756 Ha 200 m nonydyaem
3,78. To ecTb, AAaHHbINA BEHTUJISSTOP MO MOLHOCTH
obecneunBaeTr KpaTtHOCTb BO3yX006MeHa B
ayamropum (2,08).



KoMniekr
N° 10 (21, 32)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegennte Heo6xognMblii 06beM BeHTHNAYNN Ha 1 yenoBeka npun
cnegyrowmnx ycrnoB1uax:

- Yex npoMbIlNIeHHOro npeanpnuaTmns, pabora cpegHen TAXKECTH;

- HOpMaTUBHOE 3HaYeHHne KoHyeHTpayun CO, - 0,1 % (1 %eo).

PewieHune.

CornacHo Bbiwe nNpuBegeHHbIM JaHHbIM, Npu pabore cpegHen TAXKECTH
yenoBek Bbigenaer 32,0 n/4 CO?. TaknMm o6pa3oM, MMEIOTCA BCe NCXOQHbIE
AaHHble ANA pelweHna 3agaymn no popmyne:

k
Z = —,rge

Z- ncKkoMblii 06beM Bo3gyxa Ha ogHoro 4Yenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbiXaeMoOe H4e/10BeKOM B 4ac;

p- gonycTruMoe copgepixxaHune gsyokucun yrnepoga (CO,) B Bosgyxe

npoun3BoACTBeHHbIX nomMeweHmnn 1,0 npomunne (1,0 %o);

q- cogepxanHue gsyokucu yrnepoga (C0O,) B HapyxcHomM Bo3gyxe 0,4 %o.

Moacrasnaem B popMyny COOTBETCTBYIOLME 3HAYCHHNA NCXOQHbIX

nokasarenen n nonyvaeMm HeobxogumMmbin o6beM BeHTUNAYnN Ha 1 yenoBeka B

yexe npu pabore cpegHen TaXECTH:
7 = 32,0

_ 3
i 53,33 M° /4.




3agaya N° 2

Onpegesintb HeobxoanMbiNn 06 bEM BEHTU/IALUNN Ha BCEX
pabortarownx B nomewjeHnmn yexa — 40.

PeweHne.

OnpeaeseHne HeobxoanMoro o6beMa BEeHTUISIUNN Ha BCEX
paboTamoumnx B noMeLwjeHnH Lexa nposoauMm no popmyne:

W=2Xn, rge
W - Heo6xoanMbi 06BbeM Bo3agyxa Ha Bcex pabortamownx B
nomewjeHnn yexa, Mm> B 1 yac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoro 4yesoseka, M> B 1
yac;

N - KOJINYECTBO 4YeJIOBEK B Liexe.
MoacraBsnsem B ¢hopmMysly 3Hay4eHNsT COOTBETCTBYIOLLNX

nokasaresier n nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex paboTHMKOB Lexa:

W = 53,33 x 40 = 2133,20 m3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme nomewyeHns yexa (V) 450 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heo6xoanMbIii 06beM Bo3gyxa Ha Bcex paboTHukoB yexa, M> B 1
yac;
V - o6beM nomeLljeHns yexa B M>,

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSIDKKN 3HAK <«=->.

MoacrassiisieM B popMys1y 3HaAYEHNSTI COOTBETCTBYIOLUNX
rnokasaresie n nosiydaeMm HeobxogmMMyro KpatHOCTb BO34yX006MeHa
npu o6beme nomewjeHns yexa (V) 450 m3:

K=2133,20:450 = 4,74 B yac.



3agavda N° 4

OnpegennTb HeO06Xxo4MMYI0 KPaTHOCTb BO34YX006MeHa B NOMeLeHNH
yexa C NnoMowWbio MHTErpupyiouwei ¢popmMynbl Npmu yKazaHHbIX BbilIe
ycnoBusx.

PetlueHne,

Pacuyer Heo6xoQMMON KpPaTHOCTH BO3JyX006MeHa B JaHHOM Cly4ae
nposogurca no ¢gpopmMyne:
_ kxn
T (Vv
k- konnnuecrso nurpos gsyokucu yrnepoga (CO,), BbigbixaeMmoe npu
pabore cpegHen Taxectun — 32,0 n/y;
N - KOJ/IN4YECTBO pabOTHNKOB B Lexe.
pP- AonycTuMoe cogeprxxarHne gsyokucu yrnepoga (C0O,) B Bo3gyxe
npon3BoACTBEHHbIX nomMeweHnin 1,0 npomunne (1,0 %o);
q- cogeprxaHue gsyokucu yrnepoga (CO,) B HapyxcHoM Bo3gyxe 0,4 %o;
V- 06beM noMeujeHnn yexa B M3.

Moacrasnaem B popMyny 3Ha4Y€HNA COOTBETCTBYIOWMNX NOKa3aTesien n
nony4yaeM HeobxognMyl0 KparHOCTb BO3Qyxoob6mMeHa npu o6bemMe
nomeweHunn yexa (V) 450 mM3:

K=

, rge

32,0x40
(1,0-0,4)%x450
Takum 06pa3oM, pe3ynbrarbl MACHTUYHbI NPEeAbIAYWMM pacHeTaM.

= 4,74.



3agadya N° 5

OnpepgennTtb 06 beM HarHeTaeMoro Bo3gyxa BeHTU/ISIUUOHHbIMWN
Bo3gyxoBoagaMu 3a 1 yac npuy caeqyrowmnx ycsioBmaxX:

- nowagb BEHTUISAUNOHHbIX oTBepcTuii 0,05 M?;

- CKOPOCTb ABM)KE€HUNSI BOo3[yXa Nnpu Bbixoae m3 BEHTUJISAUNOHHOIo
orBepcTruss 10 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,05 x 10 x 3600 = 1800 m3/u.



3agadya N° 6

OnpegennTb cTeneHb 4OCTaTOYHOCTHU MOLYHOCTH
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yCc/10BUM, YTO O06BEM nomewyeHns 450 M3,

PeweHune.

B npeabigywjemMm npumMmepe yCcraHoOBJ/I€EHO, 4YTO
NMPUTOYHbIN BEHTU/IATOP HarHertaer 1800 M3/ u.
O61bpeM nomewyeHns 450 m>. flesnimm 1800 Ha 450 m
nony4yaem 4,00. To eCTb, JaHHbIA BEHTHUJISITOP MO
MOLYHOCTHN He obecrne4ynBaeT KPaTtHOCTb
Bo3gyxoobmMmeHa B nomewjeHnn yexa (4,74).



KoMniekr
Ne 11 (22, 33)
3agayd
no remMme

NnpaKTN4ecKoro
3aHATUA U
nxX pelieHue




3agaya N° 1

Onpegennte Heob6xognMblii 06beM BeHTHNAYNN Ha 1 yenoBeka npun
cnepyowmux ycnoBmax:

- CTYACHTbI Ha NPaKTHYEeCKNX 3aHATHUAX, NpenogaBaresb;

- HOpMaTUBHOE 3HaYeHHne KoHyeHTpayun CO, - 0,07 % (0,7 %eo).

PeweHune.

CornacHo Bbiwe npuBegeHHbIM JaHHbIM, CTYACHT Ha NPaKTHY€CKNX
3aHATHAX Bbigenaer 22,6 n/4 CO2. TakuMm o6pa3oM, MEIOTCA BCe MCXOQHbIE
AaHHbIe ANA peleHnn 3agayum no popmMyne:

k
Z=—,rge
p-a’ "

Z- uckoMbiii 06beM Bo3gQyxa Ha ogHoro Yyenoseka, M3 B 1 yac;

k- konnuecrso nurpos CO,, BbigbixaeMoOe H4e/1I0BeKOM B 4ac;

p- gonycTuMoe copgepi xxaHune gsyokucu yrnepoga (CO,) B Bo3gyxe

npoun3BogcCcTBeHHbIx nomeweHmnn 0,7 npomunne (0,7 %o);

q- cogepxcanue gsyokucu yrnepoga (C0O,) B HapyxcHoM Bo3gyxe 0,4 %oo.
MoacrasnaemMm B popMyny COOTBETCTBYIOLIME 3HAYCHHNA UCXOQHbIX

noka3saresein n nosyHaeMm HeobxognMmbin 06beM BeHTUNaYnn Ha 1

npuUcCyTCcTBYyIOLlero B y4e6HoOH ayguropnu:

226 3
Z = T vee 75,33 Mm% /u.




3agada N° 2

Onpegenntb HeobxogMMblii 06 beM BEHTHU/IALUNN Ha BCEX
NMPpUCYTCTBYIOLUNX B ayANTOPHUN NP YCJZIOBHUN, HTO B ayaANTOPUN
9 crygeHTOB M 1 npenogaBaresib (Bcero 10 yesioBek).

PeweHue.

OnpepeneHne HeobxoanMoro o6beMa BeHTU/ISIUNN Ha BCEX
NMpuUCyTCTBYOLNX B Yy4€O6HON ayanuTopnun rnpoBoANM o
¢gdopmyne:

W=2Xn, rge

W - Heob6xoanMbi 06BbeM BO3agyxa Ha BCeX NMPUCYTCTBYIOLUNX B
yuyeb6Hoi ayanTopmnu, m> B 1 yac;

Z - Heo6xoanMbIi 06beM Bo3gyxa Ha ogHoOro yesoseka, M> B 1
yac;

N - KOJINYECTBO 4YeJ/IOBEK B y4Ye6HON ayanTopunm.

MopgcrassissieM B (popMys1ly 3HaY€HNUST COOTBETCTBYIOLNX
nokasaresier 1 nosiydaeM HeobxogmMbii 06 beM BEeHTUISILUNMA
Ha Bcex NMPpUCYTCTBYOLNX B Y4€O6HON ayanNTOpnn:

W = 75,33 x 10 = 753,30 m3/u.



3agadya N° 3

Onpegesnntb Heob6xoaMMy0O KPaTHOCTb BO34yX006MeHa npun
o6beme yuebHo# ayantopumn (V) 110 M3,

PeweHne.

OnpepgeneHmne Heob6xogamMMoON KPpaTHOCTHM BO34yX006MeHa
npoBogMTCs No ¢popmyne:

K=W:V, rge

K - nckomass kpatHoCTb Bo3gyxoobmeHa B 1 4ac;
W - Heob6xogmnmMbilin 06beM Bo3gyxa Ha BCEX NMPUCYTCTBYIOLWNX B
yuye6Ho# ayanTtopmnm, Mm> B 1 4ac;
V - 06beM yueb6HOoii ayauTopmumu B M>,

lNMpuMmeyaHune. B cny4dae, eCsin KpatHOCTb BO34yX006MeHa
obecrieunBaeTcsi IPpUTOKOM BO3A4yXa, CTaBAT 3HaK «+>», eC/IN 3a cYeT
BbITSI)DKKHN 3HAK <=5,

MoacrasnsieM B ¢hopMys1y 3HaYEHNSI COOTBETCTBYIOLINX
rnokasaresieii U nosy4yaemM Heob6xoguMyro KpaTHOCTb BO34yX006mMeHa
npu o6beme yueb6Hos ayantopum (V) 110 m>3:

K=753,30:110 = 6,85 B uac.



3agava N° 4

Onpegennrp Heob6xo4MMYI0O KPaTHOCTb BO34yX006MeHa B ayauropumn C
noMoOLWbIO MHTErpupyiowjen popmMynbl Npu yKazaHHbIX BbIlUe yC/I0BUAX.

PewieHne.

Pacuer Heo6xoqMMON KpPaTHOCTHM BO34yxoo6MeHa B JaHHOM Cny4Yae
nposogurca no ¢gpopmMyne:
_ kxn
— (p-@V’
k- konnnuecrso nurposB gsyokucu yrnepoga (C0O,), BbigbixaeMoe
CTYAEHTOM Ha NPaKTUYeCKOM 3aHaTumn — 22,6 n/y;
N - KOJINYECTBO Ye/IOBEeK B y4e6HON ayaAuTOPHUH.
pP- AonycTuMoe cogeprxxaHne gsyokucu yrnepoga (C0O,) B Bo3gyxe
y4yebHbix ayguropni 0,7 npomunne (0,7 %eo);
q- cogepxcanne agsyokucu yrnepoga (CO,) B Hapy»x»HoM Bo3gyxe 0,4 %o;
V- 06beM yue6GHOI ayguropnn B M3.

MoacraBnsemM B popMyny 3Ha4Y€HUI COOTBETCTBYIOLMX MNOKa3aTenen n
nonyyaeM Heo6xoamMMyI0 KpaTHOCTb BO3Jyxoo6MeHa npn o6nemMe
yueb6Hou ayguropun (V) 110 M3:

22,6x10

K =
(0,7-0,4)x110
Taknm 06pa3oM, pe3ynbrarbl MACHTUYHbI NPEeAbIRYLNM pacHeTaM.

rge

= 6,85.



3agadya N° 5

Onpepgenntb o6beM yaasisseMoro Bosgyxa BeHTUISIUNOHHbIMU
Bo3gyxoBoagaMu 3a 1 yac npuy caeqyrowmnx ycsioBmaxX:

- naowagb BEHTUAALNOHHOro oreepcrtusi 0,01 M?;

- CKOPOCTb ABM)KE€HUNSI BOo3[yXa Nnpu Bbixoae N3 BEHTUJISAUNOHHOIo
orBepcTtus 15 m/c.

PeweHne.

OnpeneneHne o6beMa HarHeTaeMoro UJiu yaassieMoro Bo3gyxa
BEHTUIAALUMOHHBIMU BOo3agyxoBogamMu 3a 1 yac nposoagum no ¢popmyne:

V=axb x 3600, rge

V - 06beM Bo3gyxa, M>;

a - nowanb BEHTN/IIUUOHHOIO OTBEPCTUS, M?;

b - ckopocTb ABM>KEeHNs1 BoO3gyxa rnpu Bxoge nian Bbixo[e N3
BEHTUJISAIUMOHHOIO OTBEpPCTHUsi, M/C;

3600 - npogo/HKNTENIbHOCTb paboTbl BeHTnssITOpa, C.

MogcraBnsiem B popMyny 3Ha4eHUNsI COOTBETCTBYIOLYNX
rnokasaresier n nosy4yaem o6beM HarHetaeMoro Bo3gyxa
BEeHTUJISIUUOHHbBIM BO34yxoBogoMm 3a 1 yac:

V =0,01 x 15 x 3600 = 540 M3/u.



3agadya N° 6

Onpepenntb cTerneHb AOCTAaTOYHOCTH MOLHOCTHN
NMpUTOYHON BEHTUIISALUNMN, MNOJTYYEHHOMN B
npeabigywjen sagade, ans obecrneyeHums
HeobxoaMMoN KpaTHOCTH BO34yX006MeHa rnpu
yc/10BUM, 4TO 06BEM nomewyeHns 110 M7,

PeweHune.

B npeasbiaywjemMm npuMepe ycraHoOBJI€EHO, UTO
NMPUTOYHbIN BEHTU/IATOP HarHeraer 540 M>/4. O6beM
nomewjeHns 110 m>. Jenum 540 Ha 110 n nosny4yaem
4,91. To ecTb, JaHHbIA BEHTUJISTOP MO MOLYHOCTHN HE
obecneuynBaeT KpaTHOCTb BO34yx0o06bMeHa B
nomeuweHnn yexa (6,85).



bnarogapiro

3a BHMMaHue!




