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PekomeHnnoBaHo [0 JApyKy Kadenporo
NOXKeKHOI MNpOQIJIaKTUKU B HaceJeHUX
nyHkrtax HYII3 Ykpaiuu

(mpoTtokou Bifg 20.01.2022 p. Ne 10)

Ykinaaau: O.I1.Muxanaok

PeneH3eHT: KaHAUAAT TEXHIYHUX HayK, AoueHT O. b. BacuibeB, HayaJIbHUK
Bif/lisly 3ano6iraHHs HaJI3BUYalHUM CUTYyalisiM no HeMuiisH-
cbkomy parony XMTI' XPY TI'Y JCHC Ykpainu y XapKiBCbKii
006J1aCTI.

[ToxxexkHa npodislakKTHKa B HaceJleHUX MYHKTax: MeTOJUYHI BKas3iB-
KU /10 BUKOHAaHHSI KOHTPOJIbHOI po60TH. [/ 31,00yBaviB BUIIL0I OCBITH,
sIKi HaBYalOThCS Ha APYyroMmy (MaricTepcbKoMy) piBHI 3a 3a04HOI0 dop-
Moo HaBuyaHHA / Ykaagaui: 10. A. Otpou, H. B. PamukeBuy. — X.: HYI3Y,
2022.-15c.

MeToau4Hi BKa3iBKH MiCTATb B c06i 3aBJaHHSA [/ BUKOHAHHS KOHTPOJIbHOL
po6OTH 3 HaBYaJIbHOI AUCUUIUIIHK «[loKexkHa NpodislaKTUKA B HacesJeHUX MyHK-
Tax» 3/j00yBayaMu 3a04HOI popMH HaBYaHHS 3a JJpyruM (MarictepcbKuMM) piBHEM.

3aBaHHA /i1 BAKOHAHHSI KOHTPOJIbHOI pOOOTH CKIAJAEThCS 3 TEOPETUYHHUX
NHUTaHb Ta NMPAaKTUYHUX 3aBJaHb. B MeToAWYHI BKa3iBKU BKJIIOYEHi Bci HeoOXxijHi
JIOBIZIKOBI MaTepia/u.



BUMOT'U 10 KOHTPOJIbHOI POBOTH

[Ipy BUBYEHHI HaBYa/IbHOI AUCLMUIIJIIHU Ta BUKOHAaHHI KOHTPOJIbHOI pPO-
O0THU CJIi/l KOPUCTYBATHUCA MiJ[pyYHHKAMK, HaBYaJIbHUMU NOCIOHWKAaMU Ta Me-
TOAWYHUMU BKa3iBKaMy, IHIIMMU 3aKOHOJABYMMH aKTaMH Ta HOPMAaTUBHUMU
JIOKYMEeHTaMHU B rajiy3i 3a6e3mneyeHHs M0KeXHO0i 6e31eKu B YKpaiHi.

KoHTposibHa po60Ta OXOMJIKE TEMH, SIKi BUBYAKOTHCS MiJi Yac BUKJIA-
JlTAaHHS1 HaBYaJIbHOI AUMCHUIUIIHY «IloXKexkHa npodislakTUKa B HaceJeHUX MyH-
KTax».

Y BiAnoBifggX Ha 3anMTaHHSA 3400yBayi BUIIOI OCBITHM MOBUHEH NOKa3a-
THU BMiHHSA MpPaLOBAaTU 3 TEXHIYHOIO JITEpaTypolo, OyAiBeJIbHUMU HOPMaMU,
y3arajbHIOBATH Ta aHaJ/li3yBaTH 3aX0/iU IPOTUIIOKEKHOT'0 3aXUCTY 00'EKTIB.

[Ipy po3B'sAi3aHHI 33/1a4 Y KOHTPOJIbHIN po60Ti HEOOXiTHO MPUBECTH PO-
3paxyHKU. B po3paxyHkax po3MipHOCTI Qi3UYHUX BEJUYUH CJIii BUKOPUCTO-
BYBaTH B OIMHUISX Mi>kHapoaHoi cuctemu (CI).

KoHTposibHa po60Ta BUKOHYETHCS PYKOMUCHUM (CHUHS, 4YOpHA MacTa)
ab0 MalIMHONKCHUM CIIOCOOOM B 3BUYAaWHOMY Y4YHIBCbKOMY 30IIMTI ab0 Ha
CTaHZAPTHUX JIUCTKax ¢opmaty A4. Ha TUTYy/JIbHOMY JIMCTI KOHTPOJIBHOI poO-
00TH 000B'A3KOBO BKa3yeThcd WIMGP (HOMep 3a/iKOBOI KHMXKHM). Bignosizi
Ha KOXKHe 3allMTaHHA CJIiJ pO31I0YUHATU 3 HOBOI CTOPIHKU. BiinoBiAl MOBUHHI
OyTH NPOIJIIOCTPOBaHI PUCYHKAMU Ta CXeMaMH, IKi BAUKOHYIOThCS B Tyl abo
0JIiBLIeM 3 ,0TpUMaHHAM BUMor ECK/I.

KoHTposibHa po60Ta HAJa€TbCA BUKJIAZA4y A0 MPOBEJEHHS 3aJiKy 3
HaBYa/IbHOI JUCHUIJIIHM 3rilHO 3 rpadikoM HaB4yasbHOro mpouecy. [lpu
OTPUMaHHI NMO3HAYKW «He 3apaxOBaHO» 3/,00yBay BHUILOI OCBITH 3000B's3a-
HUU NepepoOUTH KOHTPOJIbHY pOoOOTY BiAMOBIHO [0 BKAa3iBOK pelleH3€eHTa i
nojaTu il Ha NOBTOpPHe peleH3yBaHHs. KOHTpoJIbHI po60TH, BUKOHAHI He 3a
CBOIM BapiaHTOM, He 3apax0BYETHCA.

[lo y3romkeHHIO 3 BUKJaJayeM J03BOJISETbCSI BUKOHYBAaTH POOOTY 3a
iHAMBIlya/IbHUM 3aBJ@aHHSM (HalpUKJ/aJ, HalUCaHHA pedeparTiB, y3arajb-
HEHHS 0CBi/ly IpaKTU4YHOI po60TH Ta iH.).

KOHTPOJIbHA POBOTA Ne 1

KoHTposibHa pob0Ta CKIAAAETHCSI 3 TEOPETUYHOTO MUTAHHSA Ta 3a/ad.
Homep BapiaHTy MO/y/IbHOI KOHTPOJIbHOI pOOOTH Bi/INIOBi/Ia€ IBOM OCTaHHIM
nudpaM HoMepy 3a71iKOBOI KHMXKKHU 3/100yBada BUILOi OCBiTH. BUbip BapiaHTy
NUTaHb po60TH i 3aga4y N2 11-20 3xilicHIOETBCS 3a TabJsuiero 1, BU6ip Bapia-
HTIiB BUXiJIHUX JaHUX JJis1 pO3B’si3aHHs 000B’I3KOBOI /1J11 BCiX BapiaHTIB 3a-
nadgi Ne 21 3a TabJuunero 2.

Jl/is1 po3B’si3aHHS 33/1a4 HaBe/I€HO MPUKJIA/IM iX pillleHHS.



Tabsauuga 1 — BapianTu nyuTaHb i 3a/1a4

- OcTtanHa nudpa Ne 3a1iKoBOI KHHKKHU
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PO3KPUTHU CYTHICTb IIMTAHb:

1. BusHayeHHA TepMiHy «eBaKyalif JiloJeHn Mmif 4ac noxexi». ETanu
eBakyairlii Jitoge. 0co6MBOCTI pyXy Jt0JieH Mij yac eBaKyallii

2. IlapameTpu pyxy JiloZeH miJ 4ac eBakyalil. MeToguKa po3paxyHKy
$aKTUYHOrO0 Yacy eBakyariil.

3. MeToauKa po3paxyHKy HEOOXiITHOTO Yyacy eBaKyallii.

4, 3arasibHi IPUHIUIIK HOPMYBAaHHA €BaKyaliMHUX BUXO/IB Ta LIJIAXIB.

5. Bu3HauyeHH$ eBaKyallilHUX BUXO/IB Ta LJSAXiB BiMOBiJHO 0 HOP-
MAaTHUBHUX JOKYMEHTIB. BUMOI'Y NPOTUIIOXKEXKHUX HOPM [|0 eBaKyaLliMHUX BU-
XO/iB Ta IJIAXIB (1100 KiJIbKOCTI, po3MilleHHs, po3MipiB).

6. KOHCTpyKTHMBHe BUKOHAHHS €BaKyalliMHUX LJISAXiB (KOpUAOPIB, Be-
cTU610J1iB). BUMOru 710 ABepel Ha 1LIsIXax eBaKyaliil.

7. Tunu eBaKyal[iiHUX CXOZAIB i CXOJOBUX KJITOK. BUMOrM 10 KOHCTpY-
KTHBHOTO BUKOHAHHS BHYTPIIIHIX eBaKyaL[iMHUX CXO/IiB.

8. Bumoru [0 3aCTOCYBaHHA | BMKOHAHHS 30BHILIHIX eBaKyal[iMHUX
CXO0/1iB, 3BBU4aMHUX CX0JI0BUX KJIITOK

9. Bumoru [0 3acTOCYBaHHA | BUKOHAaHHA He3aJUMJ/IIOBaHUX CXOJ0BUX
KJIITOK.

10. Oco6MBOCTI BJIaLITYBaHHS €BaKyallilHUX BUXO/IB i JISIXiB Y BUPO-
OHUYMX Oy MHKAx, HOpPMYBaHHS IX KiJIbKOCTI i po3MipiB.



3ANAUI

3azaya Ne 11. Po3paxyBaTu HeoOXiJHUHM yac eBaKyallii JitoJied 3 BUPO-
OHUYOro npuMinieHHs po3MipamMu 60x60x4 M, BUXOJS4M 3 YMOB JOCSATHEHHS
IPU MOXKEeXi TPaHUYHO AONYCTUMOI KOHLeHTpalii xsopucrtoro BoaHw (H Cl),
AKa ckaagae X, = 234106 kr/m3. Bucota po6040i 30HM IpaLIOI0YUX CKJIA-
nae h =1,8 m. KoedinienT TensioBTpat ¢ = 0,75. KoedilieHT NOBHOTH ropiH-
H4 1 = 0,5. [Iutoma TensioemHictb Cp= 1,32 k/l/(kr K). Bug roprodoi pedoBu-
HU — Kay4dyK, MIMTOMa MacoBa WBUAKICTb BUropsiHHA ¥, = 0,72 kr/(M? xB.), U-
ToMe BupiieHHa L, = 0,22 krkr! , HMXKYA TeIjoTa 3ropsAHHA

Qu=40200 x/l>x/xr, iHiAHA WBUAKICTb MOMKUPEHHS oJayM's v, = 0,034 mM-c1.

3aga4da N2 12. Po3paxyBaTu HeOOXiJHMM 4yac eBaKyalil J10Jiel 3 BUPO-
O6HU4Yoro npuMinieHHs po3mipamMu 90x50x3 M, BUXOJSIUM 3 YMOB JOCSATHEHHS
IpH MOXeXIi rPaHUYHO AOMYyCTUMOI KOHIleHTpalii xsopuctoro BogHw (H Cl),
AKa ckaagae X,,o= 2310 kr/m3. Bucora po6040i 30HM NpaLIOYUX CKIAAAE
h = 1,8 M. KoediuieHT TensoBTpat ¢ = 0,75. KoedilieHT MOBHOTU TOpiHHA
n = 0,5. [Iutoma TensioeMHicTb Cp= 1,32 k/Ix/(kr K). Bug roproyoi pe4oBUHHU -
niHOoMoJIiypeTaH, MMTOMa MacoBa WIBUAKICTb BUTOPsAHHA ¥, = 0,90 kr/(Mm?2 xB.),
nutoMe BupineHHa L, = 0,32 kr-kr! , HMXK4YA TelIoTa 3TrOpsAHHA

Qu= 24300 x/I>x/Kr, JIiHiMHA WBU/KICTb NOIUPEHHS NOJAyM'ss vy = 0,015 m-cL.

3aga4va N2 13. Po3paxyBaTu HeoOXiJHMM 4yac eBaKyalil Jt0/iel 3 BUPO-
O6HUYOro npuMinieHHss po3mipamMu 70x60x4 M, BUXOJS4M 3 YMOB JOCSATHEHHS
NpH MOXeXIi rPaHUYHO AOMYyCTUMOI KOHIeHTpalii xsopuctoro BogHw (H Cl),
AKa ckaagae X,,o= 2310 kr/m3. Bucora po6040i 30HM NpPaLIOIYUX CKIAAAE
h = 1,8 M. KoediuieHnT TennoBTpat ¢ = 0,75. KoedillieHT MOBHOTHU TOpiHHA
n = 0,5. [lutoma TennoemHuictp Cp= 1,32 k/x/(kr K). Bug roproyoi peyoBuHU -
JIiHOJIeyM, MMTOMAa MacoBa LWIBUAKICTb BUTOpssHHA Y. = 0,55 kr/(M2 xB.), nu-
ToMe BupiieHHa L,,= 0,11 xrkr! , HMXK4YaA TeloTa 3TOPAHHA

Qu= 24000 x/I>x/Kr, 1iHiAHA WBU/KICTb NOWMUPEHHS OoAyM'ss vy = 0,011m-c L.

3agaua N2 14. Po3paxyBaTU HeOOXiJHMM 4yac eBakyallii 3 JitoJie 3 BU-
pOOGHUYOro NpUMillleHHA po3MipaMu 60x60x4 M, BUXOJSA4YH 3 YMOB JOCSTHEH-
HA y npoayktax ropiHHa [JIK okxcupy Byrsenip (CO), gka ckiajae
Xco = 1,16-10-3 kr/m3. BucoTa po6040i 30HU NpaLoyuX ckiaajgae h = 1,9 m.
KoedinienTt tensioBTpat ¢ = 0,74. KoedinieHT noBHoTH ropinHsa n= 0,6. [1u-
ToMa TemnoeMHicTb Cp=1,3 k/lx/(kr K). Bug roproyoi pe4oBUHU — JlepEBHHA,
NMTOMAa MacoBa IWBUJAKICTb BUropssHHA W= 1,11 kr/(M2? XB.), IUTOMe BUJi-
JieHHA Loq= 0,24 Kr-kr-!, Hmk4a Tensora 3ropsasHHA Qu = 13800 x/px/Kr, Jii-

HiMHa IBUAKICTb NOLIMPEHHS noayM'd v, = 0,034 m-c1.



3agava Ne 15. Po3paxyBaTu HeOoOXiJHMU 4Yac eBakyallii 3 JiloJiel 3 BU-
poOHUYOro npuMilleHHs po3MmipamMu 70x60x4 M, BUXOAS4YH 3 YMOB JJOCATHEH-
Ha y npoayktax ropinHa [JIK okcuay Byriento (CO), saka cknagae Xco =
1,16-10-3 kr/m3. BucoTa po604oi 30HHU Npaniouux ckiaagae h = 1,9 m. Koedi-
1ieHT TemyoBTpaT ¢ = 0,74. KoedinieHT noBHoTH ropinua n= 0,6. [lutoma
TemsoeMHicTb Cp=1,3 K/l /(kr K). Bug ropto4oi pedoBUHU — MOJIICTUPOJI, MU~
TOMa MacoBa WIBUAKICTb BUTOpsAHHA ¥, = 1,14 kr/(M? XB.), TUTOMe BUJiJIEHHSA

okcugy Byraenio Log= 0,22 krkr'! , HMXK4YA TeIJIOTA 3TOPAHHA
Qux=39000 k/l>x/Kr, JiHiMHA WBUAKICTb NOWMPEHHS NoayM's v, = 0,008 m-c1.

3agava N2 16. Po3paxyBaTu HeOOXiJHMU 4yac eBakyallii 3 Jit0Jlel 3 BU-
poOOGHHYOro npuMileHHq po3MipamMu 70x50x3 M, BUXOAAYU 3 YMOB JOCATHEH-
HA y npoaykrtax ropiHHa [JK okcugy Byraeunro (CO), ska ckiaajgae
Xco = 1,16-10-3 kr/m3. BucoTa po6040i 30HM NMpaLIYUX CKaagae h = 1,9 m.
KoeodinienT TensoBTpaT ¢ = 0,74. KoedinieHT noBHOTH ropiHHa n= 0,6. [1u-
ToMa TemnoeMHicTh Cp=1,3 k/x/(kr K). Buzg ropro4oi pedoBUHU - NOJIieTU-
JIEH, IATOMA MacoBa WBUAKICTb BUTOPsAHHA ¥, = 0,62 kr/(M?2 XB.), HUTOME BU-
pineHHa L.o= 0,37 kr-kr-l, Hrk4ya Tensiora 3sropsaHHsa Qu= 47100 x/lx/kr, Ji-

HillHa IWUBUAKICTb NOMKPEHHS nosyM'sa vy = 0,016 m-c L.

3aga4da Ne 17. Po3paxyBaTu HeOOXiZHUM 4Yac eBaKyallil JiloJeil 3 BUPO-
6HMYOro npuMinieHHs po3MmipamMu 90x60x4 M, BUXOJSI4YU 3 YMOB AOCATHEHHS
IpY MOXeXi 3HUKeHOI KOHIleHTpalil KMcHI0. BucoTa po60o4oi 30HU npaloo-
yux ckaagae h = 1,8 m. KoedinieHT TensioBTpat ¢ = 0,75. KoedinieHT noBHO-

TH ropiHHa M =0,95. [lutoMa Tensioemuictb Cp= 1,32 k/I>x/(kr K). Bug ropro-
yol Ppe4YoBHMHMU - TIamip, IM[HUTOMAa MacoBa WIBUJAKICTb BUTOPAHHA
¥, = 0,636 Kr/(M2 XB.), TMTOMi BUTPaTHU KUCHIO L, = 1,14 Kr-Kr-l, H1>K4a Ten-

sota 3ropssHHA Qu=13400 k/lx/Kr, JiHiIKHA WBUAKICTb MOLUUPEHHS NOJIYM 'Sl
vi=0,017 M-c1, MoxkJIMBa 1101a TOPiHHA Frop. = 80 M2.

3aga4va Ne 18. Po3paxyBaTu HeOoOXiZHUHM 4Yac eBaKyallil JitoJel 3 BUPO-
6HMYOoro npuMinieHHs po3MipaMu 100x70x3 M, BUXO/IIYX 3 YMOB JOCATHEHHS
IpHY MOXeXi 3HMKeHOI KOHIleHTpalil KMcHI0. BucoTa po6o4yoi 30HU npaloro-
yux ckjaagae h = 1,8 m. Koediuient TensoBTpat ¢ = 0,75. KoedinieHT noBHO-
TH ropiHHa 1 =0,95. [lutoma TenyoemHictb Cp= 1,32 k/Ix/(kr K). Bug ropto-
4ol pe4YoOBMHU - J[lepeBHMHAa, NHATOMA MacoBa UIBUJAKICTb BUTOPSAHHA
¥, = 1,11kr/(M? XB.), TATOMi BUTPATH KUCHIO L, = 1,2 Kr-Kr-!, Hu4a Tenaora
3ropsgsHHA Qx=13800 k/lx/kr, JiHiiHAa WBHUAKICTb MNOIIUPEHHS TMOJYM 'S
vi=0,017 M-c'1, MOxk/IMBa 1JI01A TOPiHHS Frop. = 120 M2,



3azava Ne 19. Po3paxyBaTu HeoOXiJHUHM yac eBaKyallii JitoJled 3 BUPO-
OHUYOro npuMinieHHss po3MmipamMu 60x60x4 M, BUXOJS4HU 3 YMOB JOCSATHEHHS
IIPU MOKeXi 3HMKEHOI KOHIeHTpallii KUCHI0. BucoTa po604oi 30HM mpaijoro-
yux ckJaagae h = 1,8 m. KoediuieHT TensoBTpaT ¢ = 0,75. KoediieHT noBHO-

TH ropidHg 1 = 0,95. [lutoma tensioemMHictb Cp= 1,32 k/[>x/(xr K). Bua ropto-
4ol peYOBHMHM - KayyyK, MHUTOMa MacoBa IIBUJKICTb BUTOPSHHA
Y. = 0,72 kr/(M? XB.), IUTOMi BUTPATH KUCHIO L, = 2,9 KI-KI!, HWXK4a TemJo-

Ta 3ropsgHHA Qx=40200 k/[x/Kr, JiHiMHA LWBUJKICTb NOUIMPEHHS MOJYM A
vy =0,017 m-c1, MoxxsiMBa mionia ropiHHA Frop. = 65 M2,

3azauya Ne 20. Po3paxyBaTyv HeoOXiJHUU 4Yac eBaKyallil JIloJled 3 BUPO-
OHHU4Yoro npuMilieHHsa podmipamu 90x50x5 M, BUXOAA4M 3 YMOB JOCATHEHHS
IpHU MOXeXi 3HMKEeHOI KOHIeHTpalii KhcHIo. BucoTa po60o4oi 30HU npaloto-
yux ckJaagae h = 1,8 m. KoediuieHT TemoBTpaT ¢ = 0,75. KoediieHT noBHO-

TH ropiHHd n = 0,95. [Iutoma TennoemHictb Cp= 1,32 k/I/(xr K). Bug ropro-
Yol peYoBMHM - alleTOH, NHUTOMAa MacoBa WIBUJKICTb BHUIOpPSIHHA -
Y. = 2,832 kr/(m? XB.), TUTOMi BUTPATH KUCHIO L, = 2,1 Kr-Kr!, HWK4a Ten-

siota 3ropsAHHA Qx=20000 k/[>k/Kr, MOk/1MBa IJI0oLA rOpiHHA Frop. = 20 M2,

3agada Ne 21. BusHauuTy pakTUYHUM 4Yac eBaKyalil JitoJied 3 rasajaa-
1bKoi 3a/u (puc.1). llupruHa npoxoay Mix psaaamu 0,5 M, BiAcTaHb Mi>K CIIUH-
KaMu Kpicesa 1 M, mupuHa Kpicaa 0,5 m. ['ig7a4i B 3a/1i 3HaXoAAThCA 6€3 3U-
MOBOT0 oAry. Bci eBakyaliMHi MIJIIXU NIPUKWHATI TOPU30OHTAJIbHUMUY, iHIII Ja-
Hi HaBeJleHO B Tab M1 4.

Tabsunug 2 - BapiaHTH BUXiZJHUX JIaHUX JIJIs1 pO3B’si3aHHs 3a4a4i Ne21

2
3
= E [llnprHa npoxony, M KMbKl.CTb pA- KlanlCTb [npuna
= % QB Miclb B paay nBepeii
g 8
01 02 03 04 mi m; ni nz

1 1,3 1,8 2,0 2,3 7 8 20 23 2,0

2 1,5 1,9 2,0 2,4 8 7 21 22 1,9

3 1,2 1,6 1,8 2,1 9 6 22 21 1,8

4 1,4 1,9 2,2 2,9 10 5 16 15 2,2

5 1,1 1,7 2,0 2,7 11 4 17 16 2,1

6 1,6 2,0 2,4 3,0 12 3 18 17 2,4

7 1,2 1,8 2,2 2,3 7 7 23 18 2,0

8 1,3 2,1 2,5 3,1 8 6 22 20 2,4

9 1,4 1,9 2,3 2,9 9 5 21 21 2,3

0 1,5 2,2 2,7 3,2 10 4 15 22 2,2
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Puc. 1 - Cxema risiaanbKoi 3a/11

INPUKJIAAU PO3B’'A3AHHA 3AJ1AY

Ipukiag 1

PospaxyBaTu HeoOXxifHUM Yac eBaKyalii JiloJeil 3 BUPOOHUYOr0 NpUMi-
meHH4 kaTteropii «B» no gocaruenst I'/IK Tokcuynux pedoBuH (H Cl).

Bupg roproyoi pe4yoBUHU - MOJIBIHIIXJIOPUJZ, PO3MipU NpPUMIilLieHHA
40x50x5 M, nuTOMa MacoBa WBUAKICTb BUropssHua ¥, = 0,0028 kr/(m? c), nu-
TOMe BU/iJIEHHA XJIOPUCTOrO BOAHIO IPpY 3TOpAHHI 1kr pedyoBunu L, = 0,38
kr-kr-l, I/IK xsopucroro BogHwo X, = 23106 kr/m3, HMXK4Ya TemsoTa 3ro-
psaHHa Qu= 24300 k/[>x/kr, BUcoTa pob6o4oi 30HU npanpiouux h = 1,8 M, koe-
¢inieHT TemsoBTpaT ¢ = 0,75, KoediLieHT NOBHOTHU ropiHHda 1 = 0,5, nuToMa
izobapHa TemnoeMHicTb Cp= 1,32 k/>x/(kr K), iHiliHa IBUAKICTb NOLIMPEHHS
noaym's vs = 0,033 m-c;

PiltneHH4:

1.  OckizbKM MOXJIMBe TOPiHHA TBEPAOro rOPHYOro MaTepiasly BH-
3HAYaEMO PO3MipHHUM napaMeTp A 3a popmy.Jioo:

A=1,05-%; -vs2 =1,05-0,0028-0,0332=3,2-10°kr/c



[Ipu uromy, n =3

2. Bu3HayaeMo po3MipHUK KOMILIEKC B:

~353C, -V 353-0,00132-50-40-5-0,8

B = = = - 929,7 K2
(1-9)nQ (1-0,75)0,5-24,3
3. Busnadaemo 6e3po3mipHui napameTp Z, npu H<6 m:
h h) 18 1,8
z=—exp|l4— |=—exp|1.4— |=0,6
H xp( Hj 5 p( 5
4.  Po3paxoByeEMO 3Ha4eHHS KPUTHUYHOI TPUBAJOCTI Noxexi (txp) 3a

YMOBOIO JOCATHEHHA 'PAaHUYHOI KOHLIEHTpALil XJIOPUCTOr 0 BOAHIO

_1)Un
thh = £In 1——VX =
v A BLz

PEEALTE
:{ 9297 In{l_zooo.s-o,s-zs-lo } } ea

32-10° 929,7-0,38-0,6
5. Bu3HayaeMo HeoOXiHW I Yac eBaKyallil:
tue = 0.8t = %: 0,84 xB.
60 60
IIpuxkiiazg 2

Po3paxyBaTu HeoOxifHMU 4ac eBaKyalii JitoZlell 3 BUPOOHUYOIrO NpPHU-
MileHHA po3MipaMu 90x60x4 M, BUXOASA4YM 3 YMOB JOCATHEHHS MPH MOXeXi
3HKEHOI KOHIleHTpallil KUCHI0. BUcoTa po6040i 30HU Npallolouux cKJaaja€ h
= 1,8 M. KoedinienTt TensoBtpat ¢ = 0,75. KoedillieHT NOBHOTHU ropiHHA 1M =
0,95. [lutoma TenyioeMHicTb Cp= 1,32 k/lx/(kr K).

Bup roproyoi pe4yoBUHM — pO34YUMHHUK N2346, muTOMa MacoBa LIBUJ-
KicTb BUropsaHHsa ¥, = 0,048 kr/(mM2? XB.), IUTOMI BUTpaTHU KUCHIO L, = 3,34

Kr-Krl, Hmx4a Temsota 3ropssHHsS Qu= 43540 k/lk/Kr, MoXK/IMBa IJoIlIa ro-
piHHA Frop. = 80 M2.



PimeHHs:
1. BU3Ha4yaeMo po3MipHUU napaMeTp A:
A=Y, - Frop.=0,048 - 80 = 3,84 kr/c
[Ipu nbomy, n =1
2. Bu3Hayaemo po3MipHUM KOMILJIEKC B

353C, -V : .90-60-4-
B o ::353 0,00132-90-60-4 0’8:1120,781<r

(1-9)nQ (1-0,75)0,5- 43,54

3. BusHauyaemo 6e3po3MipHuM napameTp Z, npu H<6 m:
z :ﬂexp 1.4ﬂ :gexp 1.4E =0,845
H H 4 4

4. Po3paxoByeMO 3HAa4e€HHS KPUTUYHOI TpUBaJOCTi nmoxexi (twp) 32
YMOBOIO JOCSATHEHHSI TPAaHUYHOI KOHLIEHTpallii KUCHIO:

1/n

— L
to: :<Eln 1— 0.044 G
A (BLO ]
2 4+0.27 |z
L V -
. B ) PR il
:<1132 2;178 N - 15078 30:58144 =33
! ( e +o.27jo,845
i 17280 |

5. BusHayaeMo HeobXiIHUHM Yac eBaKyallii:

O'8t1<p _ 08 . 33

= 0,44 xB.
60

tus =
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IIpuxkiaazg 3

BusHaunTu QpakTUUHUH Yac eBaKyalil Joel 3 akToBoro 3any. llupuHa
npoxoay Mixk psagamu 0,5 M, BiicTaHb Mi>Xk CHUHKaMHU KpiceJs 1 M, IMpHUHA Kpi-
caa 0,5 m. 'nagayi B 3a/1i 3HaX0AATHCS 6€3 3UMOBOTO OJSATY.

BuxigHi gaHi:

d1=14m m; =10
02 = 1,9 M mz=>5
83 = 2,2 M ni =16
84= 2,9 M nz=15
On = 2,2

CHeHE

i3

14

15
4
i7

[
L e T = T~ = DR N~ T S B “N PR
[
by
.

PilneHH4:

Ha nmutaHi npuMinieHHs HaMi4arOTbCsd MapLIPYTH PyXy JlOAer i BU3Ha-
YalThCS AiJISHKY eBaKyallil NpoTsHKHICTIO i Ta MIUPUHOIO gi.

M= N, x f _ 16x0,1 - 0,13 M7M2;
I, xo, 895x14

Tlor = N, x f _ 16x01 - 035 M7M2;
I, xo6, 895x14

15x01 )
= X0 033 M/ 2
v = o o 205 »

11



Ny=0,13->V=74 fyxe,qm=9 fyxe;
o1 = 0,35 > V=435 fyxe,qm: 14,5 fyxe;

Jlp2=0,33 > V = 45 fyxe, Qpz = 14,4 fyxg.

T = % =0,12 xB, Tp1 = % = 0,205 xB, Tp2 = % =0,2 xB.
74 , 45
5
¢ = qm(:z w _ 9;;,4 =6,63 2/ x6 > V=90 2/ s,
l, 17
T1=—=—= 0,018 XB.
VvV, 90
0 = GH X52)+(qp1><5p) _ (6,63x19)+(14,5%0,5) = 10,44 Jyxg -
5, 19
Vi=70 fyxe,
Ty = 1 -1 0,014 xs.
V, 70
G- (@, % 8,)+(ap % 6,) _(10,44x19)+(145x05) _ 14.25 JV)“‘ .
5, 19
Vs =46 fyxe,
T3 = |_3 = £l = 0,02 xB.
V, 46
" (G xS, )+ (A xS,,) _(14,25x19)+(14,5%05) _ 18 %@-
5, 19

Tak K IHTEHCUBHICTb PyXy Ha YeTBEPTiW AIJAHI NTepeBUILMIa KPUTHU-
YyHe 3Ha4YeHHs, TO HaJaJli pyX NPOJOBXUTHCA i3 3aTPUMKAMH, a OT>Ke BU3Ha-
YUMO MaKCHMaJIbHy 3aTPUMKY Ha OCTaHHIH JIJISHII IPOXOAY.

12



AT10=N><f>< 1 — 1 =
Oz, X019 Og XOg +(p X Oy

1 1
135x19 135x19+145x05

qui = Q1o X 0o _ 135x19 _ 11,6 f‘/xe - Vi1 = 62 f‘/xe
03 2,2

160><O,1><( ]= 0,14 xB.

li1=n;x0,5%6, —%—% =7,5M,

T11 = E = 0,12 XB.
62

quzqnx@::uﬁxzzz&Sy/myﬁvn:76y/m
S, 2,9

112—5—+E—11 0,25=1,35mM,
2 2

T12 = @ = 0,017 XB.
76
(%2X§H+kh2x&ﬂ)=@8x29)+@44x05):1L3y/m_9
S, 29

Vi3 =64 jyxe

Ti13 = i = 0,015 XB.
64

qi3 =

qmz(qw>qa)+k%2x5 ») _(11,3x29)+ a44xoﬁ)=133j?/x6‘*

4
V14 =50 /xe

T14—— =0,02 xB.
50

(914 ><54)"‘((:1@2 ><5|02) :(13,8><2,9)+(14,4><0,5) -16,3 jyxg N
S, 2,9

15 =35 fyxe

Ti5 = i =0,028 xB.
35

qis =

HapaJsii iHTeHCUBHICTb NepeBUIllyBaTUME KPUTHUYHY, TOMY JJIA AIJIAHOK
l6Tal7:

13



gqis=qi7=13,5 jyxe - Vie=Vi7=15 jyxe,

Ti6=T17 = i =0,067 xB.
15

Pyx TpuBaTHMe i3 3aTPUMKOIO, TOMY PO3pPaXyEMO II Yyac [ OCTAHHbOI
AUISTHKH

At17=Nx f x 1 — 1 =
qer54 U1 X 04 +0pp X0,

1 1
135x29 135x29+14,4x05

235><O,1><( ): 0,09 xB.

Tak Ak At17 < AT10, TO B pO3paxyHKaX BUKOPUCTOBYEMO ATio

gy, x5, 135%x29
5 2,2

36

Qss =17,8< (xp.3s

3aTpUMKH B JIBEpsX HEMaAE, OTKe, Yac eBaKyallii 3 rysanbKoi 3a1u cTa-
HOBUTHME:

Tsar = 2 Ti= T1 +T2 +T3 +T4 +T5 +Te +T7 +Tg +To +T10 +T11 +T12 +T13 +T14 +T15 T16 +T17
+AT10
t=0,018 +0,014 +0,02 +6x0,067 +0,123 +0,12 +0,017 +0,15 +0,02 +0,028 +
+0,067 +0,14 = 1,05 xB.

Bignmosige: T = 1,05 xB.
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