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Pexomenoosarno 0o opyxy kageoporo noicesicnoi npoginaxmuxu
6 Hacenenux nynkmax HY1]3 Vkpainu
(npomoxon 6io 27.02.2023 p. Ne 7)

Peniensent: kanauaaT TeXHIYHUX Hayk, noneHT O. b. BacuibeB, HauanbHUK
JapHuubkoro pailoHHoro ymnpasiiHHs ['oioBHOro ympasiiHHs [lep:kaBHOi ciyxOu
VYkpainu 3 Hag3BU4aitHUX cutyanii y M. Kuesi.

[Toxexna mnpodisakTUKa B HACEICHMX MYHKTax: MeETOAWYHI BKa31BKU J10
BUKOHAHHS KOHTPOJIBHOI pOOOTH 3 HABYAIBHOI AUCIUILIIHK JJIs1 300yBaviB 3a04HOT
dopMu HaBYaHHS 3a JIpyruM (Marictepcbkum) piBHem / Yknamadi: FO.A. Otpor,
H.B. Pamikesuu. X.: HYII3 Vkpainu, 2023. 15 c.

MetoauyHi BKa3iBKH MICTSATh B cOOl 3aBIaHHS JJII BUKOHAHHS KOHTPOJBHOI
po6otu 3 HaBYanbHOI quctuIuTiHu «[loxekHa mpodiTakTUKa B HACEIICHUX MyHKTaX)»
3n00yBayaMu 3a09HO1 (popMH HaBYaHHS 3a JPYrUM (MaricTepCbKUM) PiBHEM.

3aBaaHHs 11 BUKOHAHHS KOHTPOJBHOI POOOTH CKIAMAETHCS 3 TEOPETUUYHUX
NUTaHb Ta MPAKTUYHUX 3aBJaHb. B MeTOAWYHI BKa31BKHM BKJIFOYEHI BC1 HEOOXiJHI1
JOBIJIKOB1 MaTepiay.



BUMOTI'H IO KOHTPOJIBHOI POBOTH

[Ipu BuUBUEHH1 HABYAJIBHOI MUCIUIUIIHM Ta BUKOHAHHI KOHTPOJBHOI pOOOTH
CHiI KOPUCTYBATUCS MiIPYYHUKAMH, HABYAJIbHUMHU MOCIOHUKAMU Ta METOAUYHUMU
BKa3iBKaMH, IHIIMMH 3aKOHOJABUYMMH aKTaMH Ta HOPMATHBHUMHU JIOKYMCHTAaMH B
rajny3i 3a0e3ne4eHHs MoXKexHO1 0e3neKku B YKpaiHi.

KontponsHa po0OoTa OXOIUTIOE TEMH, SIKI BUBUYAIOTHCS M1 Yac BUKIIAIaHHSI
HaBUYaJIbHOI quctuILTiHu «IlokexxHa mpodiIakThKa B HACETICHUX IMMYHKTaX».

VY BiANOBiASIX Ha 3amuTaHHs 3100yBadl BHUINOI OCBITH TMOBHHEH IOKa3aTH
BMIHHS TpalloBaThd 3 TEXHIYHOIO JITEPAaTyporo, OYIIBEIbHUMH HOpPMaMH,
y3arajibHIOBaTH Ta aHaII3yBaTH 3aXO0/H MPOTUIIOKEKHOTO 3aXUCTY 00'€KTIB.

[Ipu po3B's3aHHl 3a7a4 y KOHTPOJbHIA poOOTI HEOOXITHO MPHUBECTH
po3paxyHku. B po3paxyHkax po3MipHOCTI (PI3MYHUX BEJIMYHH CJiJi BAKOPUCTOBYBATH
B OAMHUIIAX MixkHapoHO1 cuctemu (CI).

KonTponbHa poOoTa BUKOHYETHCS PYKONMCHUM (CHHS, YOpHa macta) abo
MaITMHOMMCHUM CIIOCOOOM B 3BHYAMHOMY YYHIBCHKOMY 30IIMTI a00 HAa CTaHAAPTHUX
muctkax ¢opmary A4. Ha TUTyIbHOMY JIMCTI KOHTPOJIBHOI poOOTH OOOB'SI3KOBO
BKa3yeTbes mudp (HOMEp 3aTiKOBOI KHMKKH). BiAMOBiIl Ha KOKHE 3alUTaHHS CIIi]T
pO3MOYMHATA 3 HOBOI CTOpIHKHM. BiamoBigl MOBUHHI OyTH MpPOUTIOCTPOBaHI
PUCYHKAMHU Ta CXE€MaMH, sIKi BUKOHYIOTBCS B TyIIi a00 OJIBIEM 3 JOTPUMAHHSIM
Bumor €CKJI.

KontponeHa poboTa HamaeTbcs BUKIATadyy A0 TPOBEIEHHS 3aliky 3
HaBYaJbHOI JUCHIUIUTIHY 3TiTHO 3 rpadikoM HaBuajgbHOTrO mporuecy. [Ipu orpumanHi
MO3HAYKK «HE 3apaxoBaHO» 3/00yBau BHILOI OCBITH 3000B'I3aHMI TepepoOUTH
KOHTPOJIBHY POOOTY BIAMOBITHO JO BKAa31BOK PEICH3CHTA 1 MOJATH ii HA TTOBTOPHE
petien3yBanHsa. KoHTposibHI poOOTH, BHUKOHAHI HE 3a CBOIM BapiaHTOM, HeE
3apaxOBYE€THCA.

[lo y3romkeHHIO 3 BUKIAJA4eM JO3BOJIIETbCS BUKOHYBAaTH poOOTY 3a
IHAUBINYaTbHUM 3aBIaHHSIM (HaNpUKIad, HamWcaHHsA pedepaTiB, y3araJlbHEHHS
JOCBIYy MPAaKTHUYHOI poOOTH Ta iH.).

KOHTPOJIBHA POBOTA Ne 1

KonTtponsHa poboTa ckiaiaeTbCsa 3 TEOPETHUHOTO MHUTAHHS Ta 3amad. Homep
BapiaHTy MOMAYJHHOI KOHTPOJBHOI poOOTH BIATOBIAA€ JBOM OCTaHHIM IHppam
HOMEPY 3aJ1IKOBOT KHUKKHU 3700yBava BUIO1 OCBITH. BuOip BapiaHTy muTaHb poOOTH
i 3amau Ne 11-20 3pificHIOoeThCs 3a Tabnuiero 1, BHOiIp BapiaHTIB BUXITHHUX JaHUX
JUTSL pO3B’ si3aHHST 000B’A3KOBO1 /TS BCiX BapiaHTiB 3aaa4di Ne 21 3a tabmurero 2.

Jiist po3B’si3aHHS 3a/1a4 HABEJICHO MPUKIIATH 1X PIIICHHS.



Tabnuus 1
Bapiantu nuTaHs 1 3a1a4

Ocranns mudpa Ne 3a511K0BOT KHHXKKU
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PO3KPUTU CYTHICTSH IINTAHb:

1. BusHaueHHS TEpMiHY «eBaKyallis JIOAEH I Yac ToXexi». Eranm
eBakyarlii qroneir. OcoOIMBOCTI pyXYy JIOJSH ITiJT yac eBaKyarrii

2. Ilapamerpu pyxy mrojed mmiag dYac eBakyarlii. MeToaumka po3paxyHKY
(akTUYHOTO Yacy eBaKyariii.

3. Metoauka po3paxyHKy HEOOXITHOTO Yacy eBaKyailii.

4. 3aranpHi IPUHIIUIN HOPMYBAHHS €BaKyaI[liHUX BUXOIB Ta IUIAXIB.

5. BusHaueHHS eBakyalliiHMX BHXOAIB Ta IUIAXIB BiAMOBIIHO 10
HOPMATUBHHUX JIOKYMEHTIB. BUMOTM NPOTHUIIOKESKHHX HOPM [0 €BaKyariiHUX
BHUXO/IB Ta MIIAXIB (11010 KUTBKOCTI, PO3MIIICHHS, PO3MIpIB).

6. KoHCTpyKTHBHE  BHKOHAaHHS  €BaKyallliHMX MNUIAXiB  (KOPUIOPIB,
BecTHOI0MiB). BuMoru 10 aBepeil Ha misixax eBakyarrii.

7. Turmm eBakyalmiHMX CXOMIB 1 CXOJOBHUX KIITOK. Bumorum mo
KOHCTPYKTHBHOT'O BUKOHAHHS BHYTPIITHIX €BaKyaI[iiHUX CXOJIIB.

8. BuMoru 10 3acTocyBaHHS 1 BUKOHAHHS 30BHINIHIX €BaKyalllMHUX CXOJIB,
3BHYAHUX CXOJIOBHX KIIITOK

9. Bumorm 10 3acTOCyBaHHS 1 BHKOHAaHHS HE3aJMMIIFOBAHHX CXOJIOBHX
KITITOK.



10. OcobmuBOCTI  BHAIITYBaHHS €BAaKyallliHUX BHXOAIB 1 MLUIAXIB Yy
BUPOOHHUYUX OyAMHKaX, HOPMYBAHHS iX KIIBKOCTI 1 pO3MIpiB.

3AJIAUI

3agaua Ne 11. PospaxyBaTu  HEOOXITHMM Yac eBakyallii Jmwoaeu 3
BUPOOHUYOTO MpHUMIIIEHHS po3Mmipamu 60x60x4 M, BUXOASYH 3 YMOB JOCATHEHHS
IpHU MOXKEXK1 TPAaHUYHO JOMYCTUMOI KOHUEeHTpauli ximopucrtoro BogHto (H Cl), sxa
CKJIaJ1a€
Xy = 2310° kr/m®. Bucora poGouoi 30HM mpamoroumx ckmagae h = 1,8 wm.

Koediuient Terotpat ¢ = 0,75. Koediuient noBuotu ropinus n = 0,5. Ilutoma

teroeMHicTh Cp= 1,32 xJIx/(kr K). Bun roprodoi pedoBUHM — KaydyK, TUTOMa
MacoBa IIBUAKICTH BUTOpsiHHS W= 0,72 kr/(M* xB.), mutome Buainenus L. = 0,22

kr-kr'! , Hwk4ya Temmora sropsaHHs Qu = 40200 xJ[k/kr, niHiiHA IIBMAKICTH
MOMKPEHHS moIyM'st vy = 0,034 m-c™!.

3agaua Ne 12. PospaxyBaTtu HEOOXITHUM dYac eBakyarlii Jmwoaen 3
BUPOOHUYOro TpHUMIilIeHHs po3MmipamMu 90x50x3 M, BUXOIAYM 3 YMOB JOCSTHEHHS
pU MOXKEX1 TPAHUYHO JOMYCTUMOI KoHIeHTpalii xjaopucroro BoaHwo (H Cl), sika
CKJaae
Xya= 2310 xr/m>. Bmcora pobouoi 30HW mpaIoYux ckimamgae h = 1,8 wm.

Koedimient TermoBtpar ¢ = 0,75. Koedimient moBrotu ropinug 1 = 0,5. ITutoma

teroeMHicTh Cp= 1,32 xJIx/(xr K). Bug roprouoi pedyoBHMHM — MIHOMOJIypeTaH,
IIMTOMAa MacoBa IIBMAKICTh BUropsHHs ¥,= 0,90 kr/(M’> XB.), MMUTOME BUIiIEHHS

L,o= 0,32 xr-kr' , mwkuya temora sropsuas Q, = 24300 x/Dk/kr, nixilina
IIBHMJKICT NOMHKpPEHHS TonyM's v, = 0,015 m-cl.

3amaya Ne 13. Pospaxysartu HEOOXIMHMI dYac eBakyalii Jroaed 3
BUPOOHUYOro TpuMilieHHS po3MmipamMu 70x60x4 M, BUXOISYH 3 YMOB JOCSTHEHHS
IIPU TIOKEXK1 TPaHUYHO JOIMYCTUMOI KoHIleHTpaii ximopuctoro Boguto (H Cl), saxa
CKJIaj1a€e
Xyo= 2310° kr/m’. Bucora po6odoi 30HM mNpamoruux ckianae h = 1,8 wm.

Koedimient TermoBtpat ¢ = 0,75. Koedimient noBHotu ropinusg n = 0,5. [Tutoma
terioeMHicTh Cp= 1,32 x/Ix/(kr K). Bua roprodoi pedoBUHU — JiHOJNEYM, MUTOMA

MacoBa IBUAKICTE BUropsHus .= 0,55 kr/(m> xB.), mutome Buainenns L= 0,11

Kr-kr' |, Hwkua TemoTra 3ropsHHA Qn = 24000 xJ[K/xr, miHifHA IIBMIKICTS

nomupeHHs moaym's vy = 0,011m-cl.

3agaua Ne 14. PospaxyBath  HEOOXIIHHMI dYac eBakyamii 3 Jojed 3
BUPOOHUYOTO TIpuMilIeHHsT po3Mipamu 60x60x4 M, BUXOASYH 3 YMOB JOCSTHEHHS Y
npoxykrax ropiaas I'JIK okcuay Byraemo (CO), sxa cknanae Xco = 1,16-107 kr/m?.
Bucota po6oyoi 30uu npairorounx ckianae h = 1,9 m. KoediuieHT TemnoBTpar ¢ =
0,74.

Koediuient noBrotu ropinag n= 0,6. Ilutoma temnoemuicts Cp=1,3 x/Ix/(xr K).
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Bux ropro4oi peyoBMHM — JAEpPEBHHA, IHMTOMAa MacoBa IIBUAKICTb BHIOPSHHSA
¥.= 1,11 xr/(M* xB.), nurome Buminenus Loo= 0,24 kr-kr'! , Hmwkua Terora

sropsiHHa Qy = 13800 k/[x/kr, diHINHA MIBUAKICTH MOUMIUPEHHS moaym's v, = 0,034
-1
M-C.

3agaua Ne 15. PospaxyBatu  HeoOXigHUM Yac eBakyamii 3 Jroaed 3
BUPOOHUYOTO npuMilieHHs po3MipamMu 70x60x4 M, BUXOASYH 3 YMOB JOCSTHEHHS Y
npoxaykrax ropinag I'IK okcuny Byrnemo (CO), sika cknagae Xco = 1,16-107 xr/m’.
Bucora po6ouoi 30uu mpaitorounx ckinanae h = 1,9 m. Koeditient remnoBrpar ¢ =
0,74. Koediient noHotH ropinHs n= 0,6. Iluroma tennoemuicts C,=1,3 xJx/(Kr
K). Bun ropro4oi pedoBUHM — MOJICTUPOJ, MUTOMA MacoBa MIBUAKICTb BUTOPSHHS
v.= 1,14 xr/(M* XB.), IUTOME BHUIUIEHHS OKCcUAy Byriemio L.o= 0,22 xr-kr' ,
HUKYa TeroTa 3ropsHHS Q, = 39000 xJDx/kr, miHiMHA MIBUIKICTH MOIIMPEHHS
moaym's v, = 0,008 m-c.

3agaua Ne 16. PospaxyBatm  HeoOXigHUW dac eBakyamii 3 Jroaed 3
BUPOOHUYOro MpuUMimieHHs po3Mmipamu 70x50x3 M, BUXOISIYM 3 YMOB JOCSITHCHHS Y
npoaykrax ropinas ['IK okcuny Byraemo (CO), ska cknagae Xco = 1,16-1073 kr/v’.
Bucora po6o4oi 30Hu npairorounx ckianae h = 1,9 m. Koediuient termmoBtpar ¢ =
0,74.

Koeoiient nosHotu ropinas mn= 0,6. Iluroma temnoemuicte Cp=1,3 xx/(xr K).
Bun roprouoi pedoBHMHHM — MOJIETHWICH, MUTOMAa MacoBa IIBUJKICTb BUTOPSHHS
v.= 0,62 xr/(M*> xB.), murome BuaUleHHS Loo= 0,37 kr-kr'!, Hwk4a Teruiora

sropsHHa Qu= 47100 x/[k/kr, miHIHA MIBUIKICTH TOIIUPEHHS moaym's v, = 0,016
-1
M-C.

3amaya Ne 17. PospaxyBatu HEOOXIMHMI dYac eBakyallii Jroaed 3
BUPOOHUYOro TpuMilieHHS po3MmipamMu 90x60x4 M, BUXOIAYM 3 YMOB JOCSTHEHHS
IIpU TOXKEXK1 3HWKEHOI KOHIIGHTpaIlli KMCHIO. Bucora po0o4oi 30HU MpaIIOI0YUX
CKJIaJ1a€e
h = 1,8 m. Koedimient remnoBrpar ¢ = 0,75. Koedimient noBHotn ropinas 1 =0,95.
[Tutoma Ttemnoemuicts Cp= 1,32 xJIx/(xr K). Bug roprodoi peyoBuHu — marmip,
IMTOMAa MAacoBa MIBUAKICTH BUropsHHS W.= 0,636 Kr/(M> XB.), INTOMi BHTpATH
KHCHIO L, = 1,14 xr-xr' , Hik4a Ttemora sropsaast Q,=13400 kJDx/kr, niHiiiHa

IIBHJIKICTH TIOMIMPERHS TOayM'st vy = 0,017 m-c”!, MmoknmBa mioma ropinss Frep. = 80

M.

3agaua Ne 18. PospaxyBatm  HeoOXigHWN dYac eBakyamii mrojaend 3
BUpOOHUYOTO mpuMinieHHsT po3Mipamu 100x70x3 M, BUXOASYN 3 YMOB JOCATHEHHS
MPU TOXKEXK1 3HUKEHOI KOHIIEHTpaIlli KucHI0. Bucora poOouoi 30HHM Mpaliooyux
CKJIa/1a€e
h = 1,8 m. Koedimient rernostpar ¢ = 0,75. Koediient noBHoTH ropinsas n =0,95.
ITutoma temnoemuicte Cp= 1,32 x/[x/(xr K). Bun roproudoi pedoBUHH — JepeBHUHA,



IIMTOMa MacoBa MBUIKICTH BUTOpsHHA .= 1,11kr/(M? XB.), HMTOMi BUTPATH KUCHIO
L, = 1,2 kr-xr! , amkua Temwiora sropsuus Qx=13800 kJx/kr, JiHiliHA [IBUAKICTH

nomupeHHs moaym's v, = 0,017 m-¢™!, MmoxmmBa moma ropiaas Frop. = 120 M2,

3agaua Ne 19. PoszpaxyBaTu  HEOOXITHHMM Yac eBakyallii Jmwoaeu 3
BUPOOHUYOTO MpUMIIIEHHS po3Mmipamu 60x60x4 M, BUXOASYH 3 YMOB JOCATHEHHS
IpU TMOXKEXK1 3HKEHOI KOHLEHTpalli KMcHI0. Bucora po0Oouoi 30HM MpaLOr04HX
CKJIaJIa€
h = 1,8 m. Koedimient temnosrpat ¢ = 0,75. Koedimient noBHotu ropinus n = 0,95.
[Mutoma temnoemuicts Cp= 1,32 kJlx/(kr K). Bun roprodoi pedoBUHH — Kayuyyk,
UTOMAa MacoBa IIBMAKICTH BUrOpsHHS  W,= 0,72 kr/(M*> XB.), IUTOMi BHTpaTH
KUCHIO L, = 2,9 kr-kr’' , Hmwkya Ttemiora sropsas Q,=40200 x[x/kr, miHiitHa

IIBUKICT MOMUPEHHS monyM's vy = 0,017 m-c™!, MosknuBa mtoma ropinas Frop. = 65

M.

3agaua Ne 20. PospaxyBartu HEOOXIIHMI dYac eBakyalii Jroaen 3
BUPOOHUYOro mpumimieHHs po3mipamu 90x50x5 M, BUXOASYM 3 YMOB JOCATHEHHS
IpY TIOXKEXK1 3HIKEHOI KOHIEHTpallii KucHI0. Bucora poOodoi 30HH Tpamrorodmnx
CKJIaJia€e
h = 1,8 M. Koedimient remnosrpar ¢ = 0,75. Koedimient noBHotn ropinns n = 0,95.
ITutoma rtemnoemuicte Cp= 1,32 x/x/(kr K). Bug roprodoi pedoBHHHM — alleToH,
IIMTOMA MAacoBa MIBUIKICTh BHIOpPSHHA - W.= 2,832 kr/(M> XB.), IMTOMi BHUTPaTH

KMCHIO L, = 2,1 kr-kr! , Hmwk4a Terutora 3ropsuus Qu=20000 kJIK/Kr, MOXKI1Ba

iomma ropinus Frop. = 20 M2,

3agaya Ne 21. BuznHauutu ¢akTHUHUI 4yac eBakyallii Jrojed 3 TisaanbKoi
3asm (puc.l). [llupuna nmpoxoay mix psiaamu 0,5 M, BiICTaHL MK CITMHKaMH# Kpicen 1
M, mmpuHa Kpicna 0,5 m. ['nmsgmadi B 3ai 3HaXonaTrhesi 6e€3 3uMoBOro oisary. Bci
eBaKyaIliiHi IIJISAXJ MPUHHATI TOPU30HTAILHUMH, 1HII JaH1 HaBEJACHO B TaOIHIIl 4.

Tabmunsa 2
BapiaaTu BUXITHUX JaHUX JUISI pO3B’° si3aHHS 3a1a4i Ne2 1
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Puc. 1 — Cxema riassaanbKoi 3aju.

MNPUKJIAIU PO3B’A3AHHSA 3A1IAY
Hpuxaan 1

Po3paxyBatu HeoOXimHMI 4yac eBakyallii JoJel 3 BUPOOHUYOTO MPUMIIICHHS
kareropii «B» o mocsaraennto I'JIK tokcuunux peuosun (H CI).

Bun roprouoi pedoBUHM — MOMIBIHUIXIIOpUI, po3Mipu npuminieHHs 40x50%5 w,
IMTOMAa MacoBa MIBUAKICTH BUropsHHs W.= 0,0028 kr/(M?> ¢), NMTOME BHILICHHS

XJIOPUCTOTO BOAHIO NpHM 3ropsuHi lkr pewosunum L, = 0,38 xr-xr!, T'JIK
XJIOPUCTOTO BOMHIO X = 2310° kr/m’, mwk4a Temnora sropsuus Q.= 24300
k/[/kr, Bucota po6o4oi 30HM mpaiordnx h = 1,8 M, Koe(illieHT TETIOBTpaT ¢ =

0,75, xoedirient noBHoTH ropinHs N = 0,5, nuroma 1300apHa TerioemMHicTh Cp= 1,32
xJ[x/(xr K), niniiiHa mBUAKiCT TOmMKMpeHHs moayM's v, = 0,033 m-c’;

Pimenns:

1. OCKUIbKH MOKJIMBE TOPIHHS TBEPAOTO TOPIOUOT0 MaTepially BU3BHAYAEMO
po3MipHuUit mapameTp A 3a popmyoro:

A=1,05" ¥, - vy =1,05 0,0028 - 0,0332=3,2- 10° kr/c




IIpu npomy, n =3

2. Busnayaemo po3mipHuil komiuiekce B:

353C,-V  353.0,00132-50-40-5-0.,8
— = — =929,7 ke
(1-9)n0 (1-0,75)0,5-24,3

3.  Buznauaemo 6e3po3mipHuil mapametp Z, npu H<6 m:
1,8 L8
z= Eexp(l.4£j = exp(l.4 ’ ) =0,6
H H 5 5

4. Po3paxoByeMo 3HaU€HHSI KPUTUYHOT TPUBAIOCTI MOXKEK1 (tip) 32 YMOBOIO
JOCSITHEHHS TPAHUYHOT KOHIIEHTpPAIIll XJIOPUCTOTO BOJHIO

1\ Un
=) By o X =
v A BlLz

PR
| 9297 11{1—2000 5-0,8-23-10 }

1/3

=63c

3,2:10°° 929,7-0,38-0,6

5. Buznadyaemo HeoOX1THUM Yac eBaKyarrii:

08, 0863
o - 6 O XB.

o =

Ipuxaang 2

PospaxyBatn HeoOXigHUM Yac eBaKyailii Jitojield 3 BUPOOHNUYOTO MPUMIIIICHHS
po3mipamu 90x60x4 M, BUXOJASYU 3 YMOB JIOCATHEHHS TPHU TOXKEKI 3HUIKEHOT
KOHIIEHTpallli KucHio. Bucora pobouoi 30HM mpaioroumx ckimagae h = 1,8 wm.
Koedimient temmmoBtpar ¢ = 0,75. Koedimient moBaoTH ropiaas n = 0,95. [Mutoma
terioeMHicTh Cp= 1,32 xJIx/(xr K).

Bun roprouoi pedoBuHM — po3umHHHK Ne346, muToMa MacoBa IIBHAKICTH
suropsauas .= 0,048 kr/(mM? XB.), IUTOMi BUTPATH KMCHIO L, =3,34 Kr-Kr'! | Huox4a

TerutoTa 3ropsaHas Q= 43540 x/I/Kr, MOXJIMBA MIOIIA TOPIHHSA Frop. = 80 M2,
Pimenns:

1. Buznauaemo po3mipHuil napamerp A:



A=Y, - Fop.=0,048 - 80 =3,84 xr/c
IIpu npomy, n =1

2. Buznayaemo po3mipHuii komiuiekc B

353C, -V : .90-60-4 -
B » _ _353-0,00132-90-60-4-0,8 112078 &

(1-9)n0 (1-0,75)0,5-43,54

3. Buznauaemo 6e3po3mipHuii napametp Z, npu H<6 m:

7= ﬁexp(l.él ﬁ) _18 exp(1.4 1’8) =0,845
H H 4 4

4. Po3paxoByeMO 3HAY€HHsSI KPUTUYHOI TPUBAIOCTI MOXKEXI1 (tip) 32 YMOBOIO
JOCSITHEHHS TPAaHUYHOI KOHIIEHTpaIlli KUCHIO:

r _ —-1) 1/n

o _IB | _ 0.044 |
TOlA (BLO j
2 4+0.27 |z
L V -
- _ ) - 1
) 113222178111 = A1078 303(3144 (=3¢
’ P27 1 0.27 10,845
] 17280 1]

5. BuzHawaemo HeOOXiTHUN Yac eBaKyairii:

0.8r,, 0.8-33
60

tue = = 0,44 xB.

Hpuxknag 3
Buznauntu QaktuuHuil yac eBakyarlii jrojaed 3 akrtoBoro 3any. Illupuna

npoxoay Mix psaamu 0,5 M, BiICTaHb MK CHUHKaMu kpicen | M, mupuHa kpicia 0,5
M. ['ms1a4i B 3ai11 3HaXOAATHCSL 0€3 3MMOBOTO OJISATY.

10



Buxigui masi:

d=14m m; = 10
52= 1,9M m2=5

53=2,2M n = 16
84=2,9M np = 15
O = 2,2

CHeHA

i3

14

15
i
i7

—
Y-S - S T - N URN. O W N
(SS9
(8%
b

Pimtenus:

Ha murani npuMiiiieHHsT HAMI4al0ThCsS MApUIPYTH PYXY JIIOJEH 1 BU3HAYAIOThCS
JUISTHKY €BaKyallii MpOTSKHICTIO |; Ta IIUPUHOIO g;.

1, x 0, 8,95x1,4

o1 = Nix/ _ 1601 _ 55 M7M2;
1, x 9, 8,95x1,4

15x0,1
A =g 05 x05 =
I[m=0,13—>V=74f‘/x6,qm:9f‘/x6;
T =035 — V=435 J‘/xe,qp1=l4,5 fyxe;

I =0,33 — V =45 ﬂ/xe,qu 14,4 ]‘/xg,
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8,95 8,95

= 3,95 = 0,205 xB, Ty =
5 45

=0,12 xB, 1p1 = = 0,2 xB.

Ty

9

X0,
q1=qmL a =9X1’4=6,63 fyxe —>V1=90Jyxe,
5, 1,9

1, 1,7
— = =0,018 xB.
90

T1 =
Vl
= )0 20) (66051901 143503) 04,
5, 1,9
V=70 fyxe,
n= o1 go1axe
v, 170
- (q, x52);-(qp1 x3,) =(10,44><1,93;(14,5><0,5) - 1425 JV’“" R
2 b
Vs =46 fyxe,
n=b oL 00
vV, 46
. (q, x52)-;(qplx5pl) :(14,25x1,93—;(14,5x0,5) 13 Jyxe_
2 9

Tak sk 1HTEHCHUBHICTh PyXy Ha YETBEPTIH MUISHII TEPEBUINHMIIA KPUTHYHE
3HAYCHHs, TO HaJalli pyX TPOJOBXKHUTHCH 13 3aTpUMKaMH, a OTXKE BHU3HAYMMO
MaKCHMAJIbHY 3aTPUMKY Ha OCTaHHIM JUISHII TPOXOY.

1
TU=T5=T¢=T/=Tg=Tg =—r = L = 0,067 xB.
A" 15
1
Tio= —2 = 185 _ 0,123 xs.
\Y
Atio)=Nx f x ! — ! =
Grp X019 Qo XOg +q 1 X6,

1 1
135x19 135x1,9+14,5%0,5

Qi = d10 X O _ 13,5x1,9 =116 ]ng — Vi =62 ]ng’
0, 2,2

160><O,1><( JZO,M XB.

5, O
li1 = n, x0,5% 6, —72—74 =7,5m,

12



7,5

Ty = =0,12 xB.
2
qi = 1 X0y = 11,6x2,2 =38.8 Jyxe — V=76 ]‘/X&
o, 2,9
lip = é+ 0,5 =1,1+0,25=1,35 m,
2 2
Ti2 = 1,365 =0,017 xs.
X0, )+ X O
Qi3 = ((hz 4) (qu pZ) =(8,8><2,9)+(14,4><0,5) =113 jym .
o, 2,9
V13 =64 jyXG,
1

T3 = — =0,015 xB.
64

. (a5 ><54); (9p2%,0) _ (113 2,9)2+ 9(14,4><o,5) 138/ 30
4 s

V14 =50 ]VXG,

Ti4 = R 0,02 xB.
50

(14 ¥, )+ (qu X 5172) (13.8x2,9)+(14.4x0.5) =16,3 Jy X6 —>

qls = =

0, 2,9

V15 =35 ]VXG,

Tis = L =0,028 xB.
35

Hanani iHTeHCHBHICTh IEPEBUIILYBATUME KPUTHUHY, TOMY I TUIsTHOK 16 Ta 17:

Jie = 17 = 13,5 Jyxg —>V16=V17= 15 ]VXG,

1
Tie=T17= — = 0,067 XB.
16 = T17 15

Pyx TpuBaTtuMe i3 3aTpUMKOIO, TOMY PO3PaxyeMO ii 9ac IJisi OCTAaHHBOT JUTTHKA

Ati7=Nx f x L _ ! =
4.y %04 16 X004 +q,n %0,

1 1
135%29 135%x29+14.4%0.5

235 xO,lx( j= 0,09 xs.
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Tak ax Ati7 < Atio, TO B pO3paxyHKax BUKOPUCTOBYEMO Aty

Qon = q17 ><54 — 13’5X299
TS 2.2

36

=17,8< Qxp.38

3aTpuMKH B IBEpSIX HEMAE, OTXKE, Yac €BaKyallil 3 TIAJaIlbKOT 3aJIM CTaHOBUTHME:
Tsar = 2 Ti = T1 +T2 +13 +14 +15 +16 +17 +18 79 +T10 +T11 +T12 +T13 +T14 +T15 T16 TT17
+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.

Binnosige: T = 1,05 xB.
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