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Beryn

Koxna npomucioBa OyaiBisi mnpeacTaBisie coO0l0 00'€KT, M0 CKIAAAEThCS 3
0araTb0X KOHCTPYKTUBHHMX €JIEMEHTIB, SIKI BUKOHYIOTH ITUIKOM TE€BH1 ()YHKIIT 1 MarOTh
BCTAHOBJICH1 €KCILTyaTalliitH1 SKOCTI.

[TpomwuciioBi OymiBiai TMpU3HAYEHI MJIs1 PO3MIMIEHHS 3aBOACHKHUX 1 CIIYKOOBHX
MIPUMIIIEHB, 0 320€3MeYyI0Th He0OX1THI YMOBH TIpalll Ta eKCIUTyaTaIlio 00JaHAHHS 1
MOBUHHI: MaTU BUCOKY Ha/1iHICTh, BUKOHYBATH 3a/aHi iM (yHKIIi B IEBHUX YMOBaXx
eKCIUTyaTallii MpOoTIroM 3aJaHOoro 4acy, Impu 30€pekKeHHI 3HAY€Hb CBOIX OCHOBHHUX
napaMeTpiB Y BCTAaHOBJICHUX MeEXax; OyTH 3pydyHUMH 1 OC3MEUHUMHU B EKCILTyaTallli;
OyTH EKOHOMIYHMMH B TIPOIECl €KCIUTyarTailii, 0 JOCATa€ThCS 3aCTOCYBaHHSIM
MaTtepialiiB 1 KOHCTPYKIIIH 3 I1JIBUIIICHUM TEPMIHOM CITY>KOH.

BaxxnuBe 3HaueHHs B OyAIBHHMIITBI IPOMHUCIOBUX OYIiBelIb Ma€ 3aCTOCYBaHHS
NPUHIUIIB KOONEpPYBaHHS 1 OJIOKYBaHHS OCHOBHHMX 1 JIONOMDKHMX BUPOOHUITB,
TUMm3anisg Ta yHiikania o0'€eMHO-TUIAaHYBAJIbBHUX 1 KOHCTPYKTUBHHX PIIIEHb — L€ Ja€
BEJIMKUN EKOHOMIUYHUN e(dekT. EKOHOMIS JOCSraeThCsi 3a paxyHOK KOONEpyBaHHS
JOTIOMDKHUX CITY>)KO PI3HUX MPOMHUCIIOBUX MIANPUEMCTB (JPKEpen €Heprii, Terua,
CUCTEM BOJOIIOCTaYaHHs, KaHaji3alli TOLIO), 32 PaXyHOK CKOpPOUYEHHS TEepUTOpil Ta
BapTOCTI OJIaroyCTpOI0, CKOPOUEHHS MPOTSHKHOCTI KOMYHIKAI[IH TOLIO.

Po3BUTKY mpoMUCIOBOr0 OyAiBHUITBA OCTAHHIM YacOM JYyK€ CIPHUSIO 3HAYHE
PO3LIMPEHHST 1 3MINHEHHs OyAIBEIbHOI 1HAYCTPli Ta MPOMMCIOBOCTI OyIBEIbHHUX
MarepianiB. bByniBHUIITBO TpPOMHUCIOBUX OyJiBeNb 1 CHOPYH BinOyBaeTbcs 3
yHI(DIKOBAaHUX  THUMOBUX  CEKI[IH, a TaKOX  3ampoOBa/PKYEThCA  PO3MIIICHHS
TEXHOJIOT1YHOTO O0JIaJIHAaHHS, 110 3HUKY€E 3HAYHI BUTPATH HA OYIIBHUIITBO OYIiBETb.
binbmiicte OyaiBenb 1 CHOpyA 3BOJAUTHCA 3a THUIIOBUMH MPOEKTaMU 31 301pHUX
3a/11300€TOHHUX KOHCTPYKTHMBHMX eleMeHTIiB. IIpoBoauThesa yHigikamis HpoJbOTIB
KOHCTPYKIIH 1 rabapUTHUX CXeM OY/iBelb, siKka 3a0e3Meuye 3aCTOCYBaHHS KOMITJIEKCHO-
MEXaHI30BaHMX METO/AIB MOHTaXY 3 CYMILIEHHSM OKpEMHUX OYJ1BEJIbHO-MOHTaKHHUX
MIPOIIECIB.

Huni ocoOnuBe 3HaUeHHsS Mae MpPaBUJIbHE BpPAaxXyBaHHS IMEPCIEKTHB PO3BUTKY
MIPOMHKCIIOBOTO OY/IIBHUIITBA, TOMY IIIO Tl 4YaC CTBOPEHHS apXiTEKTYypHO-OY/IIBEIbHUX
pilleHb MIANPUEMCTB HEOOXIAHO BHUXOJIWUTU 13 3arajJlbHUX TEHJACHIIN PO3BUTKY

TEXHOJIOT1i, OyA1BEIbHOI TEXHIKHM Ta YMOB Mpalll B IXHIM CYKYITHOCTI.
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1.1 Onuc TeXHOJIOTIYHOT0 NpoIecy

YapyHonuBapHuH 1ieX. YaByHONMBApHUM LI€EX MPU3HAYEHUHN [UJISI BUTOTOBJICHHS
BUJIMBKIB 13 pI3HUX Mapok 4aByHy. OCHOBHI e€Tanmy TEXHOJIOTIYHOTO TMPOIECY:
MiAroToBKka (OpMyBaJbHUX MaTepiajiiB; MPUTOTYBaHHS (POPMYBAIBHOI Ta CTPHKHEBOI
CyMIillli; TPAaHCHOPTYBAHHS CyMillli CTPIYKOBUMHU KOHBEEpaMH JO0 OYHKEpIB;
BUTOTOBJICHHS CTPIDKHIB, CYyIIKa CTPHKHIB, (apOyBaHHS CTPWXKHIB, BHUTOTOBJICHHS
CTPUXKHIB 32 TEXHOJOTIYHUM TMPOIECOM; TPAHCIOPTYBAaHHS CTPHKHIB; BUTOTOBJICHHS
dbopM Ha JMBapHOMY KOHBEEpi, Ha aBTOMATUYHMX JIHIAX, HA JAUIBHUII IUIAIIEBOTO
MaIIMHHOTO Ta PY4YHOro (hOpMYBaHHS; BCTAaHOBJICHHS CTPUXKHIB 1 CKiIalaHHS (opwm;
OPUTOTYBaHHS  pO3IJIABYy  AJIOMIHIIO B  TUTENbHIM  Me4i; TpPaHCIOPTYBAaHHS
PO3IUIABICHOr0 METaly Ha KpaHaxX BiJ IUIaBMJIBHUX T€Yel; 3aJluBKa roToBUX (opMm;
KPHUCTAJII3aIlis Ta OXOJIOKCHHS BUIMBKIB; BUOMBAHHS BHJIMBKIB 13 (popmMH Ha BUOMBHUX
YCTaHOBKAaX; BUOMBAaHHS BUJIMBKIB BPYUHY (pY4YHHI MaiiJlaHYUK); IEPECHECEHHS] BPYUHY
Ta WTA0EIMIOBaHHS rapsYiX BWJIMBKIB (PyYHH IUIALL); MM1/IBIIIYBAHHS TapsSyuX BUIUBKIB
Ha MiJIBICHUM KOHBeep (aBTOMATHUYHY (pOpMyBaibHY JIiHIIO); 3aBaHTAKCHHS BUOUTHUX
BUJIMBKIB KpPaHOM i1 TPAHCIOPTYBAaHHSA JO LEXYy JUIsl OYMILEHHS; JOTPUMAaHHSI
pexuMiB popMyBaHHSA Ta BUOMBAHHS HAa aBTOMAaTH4HIA (opMyBanbHIN miHii. [lex mae
OUIBHULI: KOMIUIEKC NIArOTOBKM TIPYHTY; JAUIBHHUIIO MIATOTOBKUA IPYHTY ILIaIly;
(dhopMyBaibHi: aBTOMaTUYHY (hOPMYBAJIbHY JIIHIIO; JUIBHUILIIO TUIAIEBOT0 MAITMHHOTO Ta
py4HOTrO (OpPMYBaHHS; CTPUIKHEBY MJUIBHHUII0O PYYHOIO (OPMYBaHHS;, CTPUKHEBY

JTUTHHUITI0 MAITUHHOTO ()OpMYBaHHS.

1.2 T'enepajbHuii NJIaH

'enmian mpencrasisie coboro auisHKy Twiomiero 40 ra. Penped nminmssHkm —
criokiiiHui. Ha renmnian HaHeceHa ciTka 3 po3MipoM cToponu 50 x 50 m.

bnaroycTpiii Teputopii mnependadae CTOSHKY aBTOTpaHcnopTy. ['eHmuian
BUKOHAHWH y BIAMOBIAHOCTI C MPOTUIOXKEXHUMU HOpMamu. [llupuna nopir ta npoizais
MpUitHATa 6 M, pajiyc. 3aKpyTJIeHHS — 12 M.

OCHOBHI TEXHIKO-€KOHOMIYHI [TOKA3HUKH 3a T€HIUIAHOM 3BecH] B Ta0i. 1.

Tadomuig 1 — TeXHIKO-€KOHOMIYHI ITOKA3HUKH 34 T€HIUIAHOM

No HaiimenyBaHHs On. BuM KinbkicTh [TpumiTka
1 | ITnoma aUISHKHU M 40000
2 | Ilnoma 3a0yoBu M 12717
3 | Imoma MomeHHs M 8126
4 | ITimoma o3eeHeHHS M 19157
5 | llubHicTh 320y/10BH % 32
6 | Koedirient MorieHHs % 20
7 | KoedirtieHT o3eneHeHHs % 48




1.3 O0'eMHO-IITIaHYBaJIbHE PillleHHSA

ByaiBns, 110 NPOEKTYETbCS — YAaBYHOJIMBAPHUM 1I€X, Ma€ pPO3MIPH B OCSX

108 x 108 m.

bynisnst onHomnoBepxoBa, T-moAi0HO1 hopMU y TUTaH1, 6araTonposiTHa, IPOJIbOTH

pPI3HOTO HAIpaBJCHHA. Y KOXHOMY 3 TMPOJILOTIB IepeadayeHO0 MOCTOBI KpaHH,

BaHTAXOIMIJHOMHICTIO 3T1THO 3aBIAHHIO, BIJIMITKA TOJIOBKH KPaHOBOI pEHKU 3aJIC)KHUTh

B BUAy KoioH. [lo ocsx «16» Ta «X» ymamroBaHo TemMmepaTypHUN IIOB 3 ABOX

CIIAapCHHUX KOJIOH.

Kpok xooH okpemoi 3a1i300eToHHOo1 Oy 1Bl — 12 M.

Kpok kpaitHix / cepeaHiX KOJIOH 3a11300eTOHHOI OyAiBiai — 6 / 6 M.

OCHOBHI TE€XHIKO-€KOHOMIYH1 TOKa3HUKH OY/IiBJI1 3BE/ICH] B TAOJIHITIO 2.

Tabnus 2 — TexHiKo-eKOHOMIYHI MOKa3HUKU OyA1BII1

No HaiimeHnyBaHHs On. BuM Kinbkicth [Tpumitka
1 | [Tmoma 3a6y10BH M’ 9280
2 | byniBenbHuit 06’eM M 181120
3 | KopucHa mioma M 8584
4 | IlnanyBaJIbHUI KOE(ILIEHT — K; =20,2
5 | O6’emunit KoeirieHT — K, =0,93
1.4 KoHCTpyKTHBHE pillleHHS
1.4.1 Kosionu
Tabmuis 3 — 361pH1 3211300 TOHH] KOJIOH!
Mapxa Ecki3 Kpok,m | Q, T e 560324 llgn
KOJIOHHU POK, ’ H H; PEPI3Y,
MM
1 2 3 4 5 6 8
Koonu kpaifHROTo psiay OKpeMoi 3a11300€TOHHOI Oy 1Bl
WO Ve | 12 | 20 | 14250 | 3100 | 10150 | 600 400




daxBepKOB1 KOJIOHH OKPEMOT1 3a11300€TOHHOI Oy iBIII

als<E
HEB LS 12 | 20 | 13300 400 x 400
o
Kosonu kpaitHoro psiay 3a11300€TOHHO1 OY/T1BIII
AT
tr L
el iR
A 1 6 | 30 | 15570 | 4920 | 10650 | 1400 x 500
T
g
] Kosonu cepeaboro psiay 3a1i300€TOHHOI Oy 1Bl
=
A B 6 | 30 | 15570 | 4920 | 10650 | 1900 x 600
PaxBepKOBI KOJIOHHU 3aJ11300€TOHHOI Oy 1B
e
R 6 | 30 | 14500 400 x 400




1.4.2 ®yngamenTH
Ta6nuis 4 — 36ipH1 GyHIaMEHTH CTAKAaHHOTO TUITY

Posmipu
) ) Bucota
Ilepepi3 | crakany | Po3mipu .
Mapka ) .. CX1I11s
(byHIaMeHTY Ecki3 KOJIOHHM, | 1 OIAKO- | CXOOWH, (byHaMeHTY
y MM JIOHHHKA, MM ’
MM
MM
1 2 3 4 5 6
M1 KOJIOHH KPaHBOTO PSAY OKPEMOi 3a1i300€TOHHOI Oy 1iBIIi
1]
1500 x | 2100 x
600 x 1500 1800
Ob 19-24 | 400 1200 x | 2700 x 300
‘ ‘ 1200 1800
i haxBEPKOBI KOJIOHU OKPEMOi 3aJ11300€TOHHOT Oy 1iBIi
[ ]
1200 x
400 x 1200 1500 x
DA 1-6 400 | 900x | 1500 300
900
[ [ : ]
M1JT KOJIOHU KPalHBOTO PSAY 3a11300€TOHHO1T Oy aiBJI1
] 3000 x
2400 x 2100
1400 x 1500 3600 x
PH 5155 500 2100x | 2100 300
1200 4200 x
2700




1] KOJIOHU CEPETHBOTO PATY 3a11300€TOHHOT OY/IiBIIl

] 3600 x
3000x | 1800
1900x | 1500 | 4200 x
@E 31-35 600 | 2700x | 2400 300
1200 | 4800 x
| | 3000

i paxBepKOB1 KOJIOHU 3a11300€TOHHOI Oy 1B

[ ]
1200 x
400 x 1200 1500 x
PA1-6 400 | 900x | 1500 300
900
[ : : ]
1.4.3 ®dynapaMmeHTHi 0aaku
Tabmuusg 5 — 361pHi pyHIaMEeHTHI OaiKu
Mapxka Eexis Kpox Po3zmipu,
OajKu KOJIOHH, M MM
1 2 3 4
Oxkpema 3a111300€ToHHa OY/I1BJIs
=11
450 x
®hlz-lz] | | < W B 400
[ I L JszooJ
3anizo0eToHH1 OyI1BI
=T
450 x
N T I
[ ! I‘ Lzooi




1.4.4 KpoxkBsiHi Ta MiIKPOKBAHI KOHCTPYKIII
Ta6nuis 6 — 301pHI KPOKBSIHI Ta MiAKPOKBSIHI KOHCTPYKIIIi

Mapka Bexis L w Kpok, | Po3smipu,
KOHCTPYKIIIi ’ M MM
1 2 3 4 5
KPOKBSIHA KOHCTPYKITISI OKpeMOi 3aJ11300€TOHHOI Oy/IiBJIi
DC-24-66 | & QWW [>_ i 24 | 12 | 23960x

KPOKBSIHI KOHCTPYKIIIi 3711300 TOHHOT Oy /11BITi

®III1-6-18 ZaNZaN7a\| | 6 1725;%% X
- L |
DIII1-6-24 ZaNZaNl7aN\ Il on | 6 2?;%%% X

— L -

1.4.5 IlinkpaHoBi 0anku
Tabmuus 7 — [ligkpanoBi Oanku

Mapka 6anku Ecki3 JloBxkrHA, MM Posmipu, MM

Oxpema 3a11300eToHHA OY/TIBIIs

P 4
{osoe— 8

=
BKHB12-3C 11960 1000 x 600
1

hia
160

3ani300eToHHa Oy 1B

T—;m ;NWI—T é

BKHB6-3C 5960 1000 x 600
B
hil

1.4.6 3B’s13kU
VY OyniBisx, o0JaJHAHNX MOCTOBUMH KpaHAMU, BEPTUKAJIbHI 3B’ SI3KU TI0 KOJIOHAX

YCTaHOBJIIOIOTHCSA B KOXKHOMY TeMIIEpaTypHOMY BIJCIKY.
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1.4.7 IIlnuTH NOKPUTTH

Ta6nuis 8 — [lnutu mOKpUTTS

Mapka IIHTH | Ecki3z | Iomxuua, MM | Po3mipu, MM
Oxpema 3ai300€TOHHA OY/TiBIIS

THC-20 RRNE ]ﬁ ¢ %E[ 11960 2990 x 300
3anizobeToHHa OyaiBIs
TTHC-10 RRNS ]B ¢ %El 5960 2990 x 300

1.4.8 CtiHOBe OropoIKeHHS
CTiHM 3ampOEKTOBaHI CaMOHECYYi MaHeNIbHI 3 OJHOIIAPOBUX MaHenel (Tadi. 9),

TOBIIMHOIO 300 MM.

Tabmums 9 — CTiHOBE OTOPOIKEHHS

Mapka mtu Ecki3 JloBxkunHa, MM Posmipu, MM
1 2 3 4
Oxkpema 3ai1300eToHHa OYiBIIs

B %

h 1,
TICJI-20 i /) 12000 1800 x 300

v | e

3anizo0eToHHa OY1BIIs

B %

[1CJI-10 h (//, 6000 1800 x 300
) l // x

| L

1.4.9 Bikna
JI71st KpOKY KOJIOH CTaJieBl BIKOHHI MaHes 1 BUKOHYIOThCA 3 po3Mipamu 12 x 1,8 M.

1.4.10 BopoTta
Y poboTi 3aCTOCOBYIOTHCSI PO3MAlllHI BOPOTa JJIsl aBTOMOOUIHLHOTO TPAHCIIOPTY

pi3HOi BaHTaXOMI IHOMHOCTI. J[J1s1 aBTOTpaHCcmopty — 3 po3mipamu 3,6x4,2 M (puc. 2).

3 30BHILIHBOI CTOPOHU BOPIT POOISATH NOXMII1 OETOHHI 3’1311 — NAHAYCH.
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Pucynok 2 — Posmnanini BopoTta: @ — BUA 3 TOPLS; 6 — BUJ 3TOPH.

1.4.11 IlokpiBjst Ta cucTeMa BOAOBIABOXY
[TokpiBisi 3ampoeKTOBaHA CyMillleHA HEBEHTWJIbOBaHA PYyJIOHHA 3 JIBOX IIapiB
pyOepoiiy 3 3aXUCHUM ILAPOM 13 I'paBiio0, BTOIUICHOI'0 Y OITYMHY MacTUKY (puc. 3).

Bo1oBi1B1] 3an1poeKkTOBaHUM BHYTPILIHIA OpraHi30BaHUM.

I'pasiii, gmon.. 6 6imym 15

3 wapu pybepoidy
Epexmusnuii ymenniosay 120
O6mazouna napoizonayis

3/6 nauma_300

s R
LKL
" /S

4

Pucynok 3 — @parmeHT mokpisii

1.4.12 JlixTapi

Y poboTi 3aCTOCOBYIOTHCS CBITJIOAEpalliiiHl JiXTapi MHUpUHOIO 6 Ta 12 M,
noaBiviHi. Bucora ckma 1750 MM, BiAKpHBAIOTHCS Ha KyT 10 70° BiJ BepTUKAII
MPUIAJIAMHU 3 €JIEKTPUYHUM TTPUBOOM (pHC. 4).

— = xr02 - irisx g M
S Y '
1 1 4 &
S oy A oo 7 | S —
- Tt ' s | x
HE| 2
NS B\ é ‘? s | oy
[} ~
CRE UK aoll\2I3 | s F
&) v i = 4 N
- - - [ =
\ § L —
| st | g
g R " 3000 : on | oy |
a) 0)

Pucynok 4 — Jlixtapi: @ — npu mwiMpuHi 6 M; 6 — py WUpUHI 12 M

1.4.13 Ilipgorn
Jlnst  cTBOpeHHs ac(anbTOOETOHHOT MAJIOTH Y BUPOOHUUIN 30HI MIAMPUEMCTBA

Ha miarotoBunii map 100 mm 3 mebeHr0 yKIagaeThecs map acharbTOOETOHHOTO
MOKPUTTSI TOBIIUHOIO 40 MM.
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1.4.14 OnopsaxxenHs OyaiBJi

BayTpimiHe onopsiakeHHs — BanmHsHe (hapOyBaHHS CTiH, KOJIOH Ta CTEb.

1.5 Po3paxyHOK NPpHPOTHOTO OCBITJIEHHS

['mubuna npumimenHs B = 21 m; Bucora mpumimenns H = 17,8 m; pospsa
pobotu 30py — IV; mixtapi — moaBiiHI; 3ackieHHsS — jaucToBe. [lmomma 3ackieHHS
S =1591.2n°

InTep’ep: crens — Oina, CTIHU — 3€JIEHYBAaTI, IMiJIora — KpaCHyBaTO-KOPUYHEBA.

Koediuientu Biaoutts: p,,..=0,7; 0....=05; £,o0.n=03.

1. HopmoBanuii koedilieHT MPUPOIHOTO OCBITICHHS:

eV =e-m-c=4-.0,9-0,7=2,4%.

Je M — KoedIIieHT CBITJIIOBOTO KJIIMATYy;

¢ — Koe(DIIIEHT COHSAYHOCTI;

€ — HOPMOBAHHM KOE(PIIIEHT TPUPOTHOTO OCBITICHHS.

2. IInoma 3acKIIeHHS:
Sk, -e,-ny-x
~ 100-7,-1,

2 —=1095m°

0

ne S, =8064u> — TUTOIIA ITiIOTH;
k, =15 — Koe(ili€eHT 3amacy;
1, =14 — CBITJIOBA XapaKTEPUCTHKA BIKHA;
T, =71, T, T 7T, Ts =0,64 — 3aTAJIbHUI KOEPILIEHT CBITIONPONYCKaHHS,
ne 7, =0,8 — Koe(illleHT CBITJIONPOIYCKAaHHS MaTepialy,
7, =0,8 — KOE(]ILIEHT, 110 BPaXOBYE BTPATY CBITJIA B MEPEIUIETAX CBITIONPOEMY,
7, =1 — Koe(ILIeHT, [0 BPaXOBY€ BTPATy CBITJIa B HECYYMX KOHCTPYKIIISX,
7,— KOe(IIiEHT, 110 BPaXOBY€E BTPATY CBITJIA B COHIIE3aXUCHUX MPUCTPOSX,
7, — KOE(IIIEHT, III0 BPaXOBY€ BTPATY CBITJIA B 3aXUCHIHN CITII 1]l JIIXTApSIMH.
K,, =1 — KOe]iIi€HT, 1110 BPAXOBYE 3aTIHEHHS BIKOH IPOTHJIKHUMH CIIOPYAaMH;
r, =11— KoeilieHT, 10 BpaXOBY€E MiABUIIECHHS K.I1.0. IPU O1YHOMY OCBITJIICHHI 3a
pPaxyHOK CBITJIa, IO BiIOMBAETHCS BiJ] MOBEPXHI MPUMIIIEHHS 1 MiACTHIAIOYOTO HIapy,
10 IpUJIsiTae 10 OyIiBIii.
JIyist BUBHAUCHHS I, 3HAXOMSTh CepeaHIN KOeDIMieHT BITOUTTS:
P, = 0505, + p,S, + p3S;
S, +S,+S;

=0,397;

o€ Py Py Psr Sy S,, S, — BIINOBIIHO KOE(IUIEHTH BIAOUTTS Ta IJIOLII

MMOBEPXOHB CTEJI1, CTIH Ta IMiIJIOTH
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S ... =S,. Ilnoma 3ackyieHHs TPUITHATA BIPHO.

peai.

1.6 TenioTexHiYHUI PO3PaXyHOK

ByaiBHUIITBO 3MIHCHIOIOTHCS B M. JIyTaHChHK.

TemnepaTypa HoBiTps B HaO1IbLI X0M0AHI 11’ aTh 110 ty =—18

bynisns nanexuts mo0 | rpynu. BHacmimok 1mporo temmeparypa BCepeauHi Ta

. . . 0
BiJTHOCHA BOJIOTiCTH TOBITps, (g =167, ¢ <4904,

I 300

Pucynox 5 — Koncrpykiris
OTOPOJKEHHS

OrOpOJKCHHA. R, >Ry

YMoBU ekcrutyaTalii copyau: A.

[Tonepeanro mpuitMeMO MaHENi 3 arjonopuToOEeTOHY
(puc. 5): y=1200xe/nm®, 5=300mMMm, R = 0,74 4°-K/Bm,
A1=0,46

Omip Terionepeaadi OropoKEHHS:

R, :L+ZR+i=i+0,65+i=0,81/w2 K| Bm
ay a, 87 23,2

e o, =87Bml/m°-K — KOe(IlieHT TeroBiagadi y
BHYTPIIIHBOT TOBEPXHI OTOPOIKEHHS; «r,, =232Bm/ m* - K—
Koe(DIiLIeHT Tertonepeiayl y 30BHIIIHBOI IOBEPXHI;

Y R=0,65 — cymMa TepMiUHHX OTIOPiB OKPEMHMX IIapiB

[TapameTpu TpUHATOT KOHCTPYKIIi BIAMOBIAAIOTH YMOBaM €KCIUTyaTarlii Ta

PO3paxyHKOBIM TemMmeparypi.
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PO3JILT 2

PO3PAXYHKOBO-KOHCTPYKTHBHHH

KHY.bP.192.26.197¢c.17 K3

Ipizsuwe | Ilionuc | ama
Kepisnux | Timuenxo Cmaoisn | Apxyw | Apxywis
Koncynom. | Timuenxo IIpoekmysanus Oyoienuymea bP
baxanasp | Kosanwosa mpboxnpoaimuoi 6yoieni
3as. kagp. | Banosoii 4ABYHOIUBAPHO0 Yexy 3bI-23ck
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2.1 Po3paxyHOK KOJIOHM KPAWHbOTO PSALY

2.1.1 BuxigHi xaui
KoJioHa npsIMOKYTHOTO TIepepi3y 3 po3MipaMu Mepepizy HaJKpaHOBOI YaCTHHU Dy =
40 cMm; hy = 50 oM, migkpanoBoi yactuau — by = 40 cm; hy = 70 cM. BucoTa miakpaHoBoi
YaCTUHU KOJIOHH (Bin Bepxa dyHmameHty 710 Bepxa  KOHCOJI)
h; = 6,75 M, HagkparoBoi yactunu h, = 3,80 M. Bucora xomonn h = h; + h, = 6,75 + +
3,80 = 10,55 M; moBHa BHCOTa KOJIOHH (3 ypaxyBaHHSIM 3aKjIaJeHHsA y pyHaaMeHT) Ny =
11,40 m (puc. 1).

I
1—1
oy
>
= |
7 = 380 | =
| & =
| A -2
ol
2l || =
() ]
& | 4 500

L
*—L [lozHauka Miasori
~

&hi)

~FiBeHE Bepxy

Pucynoxk 1 — KoHCTpyKTHBHA cXeMa KOJIOHU

Kosnona npoektyerbest 3 Baxkkoro 6etony C 25/30, miggaHoro TemioBiit oOpooOIr
npu atMocpepHOMy THUCKY. Po3paxyHKOBi nani Oetony: mpu y,, = 0,9,
Rp = 15,5 MIla, Ry = 1,1MIIa; npu yp, = 1,0, Ry = 17 Mlla, Ry = 1,2 Mlla; npu
2 = 1,1 Ry = 19 MIla, Ry, = 1,3MI1a.

Po6oua no3nosxus apmarypa kinacy A400 (miamerpom Oibire 10 mm)

Rs = R =365 MlIla, E;=200000 MIla ; nonepeuna apmatypa kinacy A240.

2.1.2 Po3paxyHOK HAJIKPAHOBOI YACTUHHN KOJIOHHU
Xapaxkmepucmuka nepepizy. Po3mipu TpsMoKyTHOro mepepizy: by = 40 cm,
ht =38 cm.
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JIns mo370BXKHBOI apMaTypu NOpuUiMaeTbess as = a's = 4 cM, apMyBaHHS
HecHMeTpruHe 3 apmarypu kiacy A400 (Ry = Ry = 365 MIla = 36,5 xH/cm’;
E, = 200000 MITa = 20000 kH/cm?). Po6oua BrcoTa mepepisy:

hot = h;—a; =38 -4 =34 cm.

Pospaxynok ¢ naowguni 32uny. Po3paxyHKOBUM Jisi HAJAKPAHOBOI YaCTUHU
kosorn € mepepiz -1l (puc. 2). 3a 3ycwmmamu B niepepisi [I-11 migbupaeThcs mmoma
nepepizy Mo3A0BKHBOI apMaTypH.

Po3paxyHkoBa JOBXHHA HAJAKPAaHOBOI YaCTUHU KOJOHHM B IUIOMIMHI 3TUHY (3
BpaxyBaHHIM KPaHOBOTO HABAaHTAXEHHS MPH PO3PIZHUX MITKPAHOBUX OanKax)

lot = 2h, = 2-380 = 760 cm

by =400

05 =40 o= 360 BT J

hy = 380

Pucynox 2 — [lonepeunuii epepi3 i cxema apMyBaHHS HaJIKPaHOBOT YaCTHHH KOJIOHU

ToMmy, 110 THYYKICTh HAJIKPAHOBOI YACTUHU KOJIOHU B IJIOLIMHI 3TUHY

lot / hy = 760/38 = 20 > 10,

HEOOX1/IHO ypaxyBaTy BIUIMB MPOTHHY Ha €KCLIEHTPUCUTET MO30BKHbBOT CHUJIH 32
JOTIOMOTO10 KoedilieHTa 1 > 1.

B nepepisi II-11 airoTe Tpu KOMOIHALIT pO3PaXyYHKOBUX 3yCUIIb JBOX CIIOITYYEHb.

Komobinauia 3ycunv Nel. 3 anamizy komOinamiii 3ycusib Nel B mepepisi 1111

MIEPIIIOTO 1 APYTOTo CIOJYyYeHb BUSABIISIETHCS, 110 JIs KoMOiHalii Nel HallHEBUTITHUM €
Apyre cnoiaydeHHs. [t Iboro Croay4YeHHs 3yCHUJUIsl Bijl YChOTO HAaBAHTAKECHHS:

M = Mpae= 10,53 kH-Mm = 1053 kH-cm; N = Ngor = 271,17xH;

3yCWJIIA B1Jl MOCTIHHOTO Ta TPUBAJIO A1HOYOTO HABAHTAKECHHS:

M, =-70,2 xH-m =—7020xH-cm; N, = 301,3xH.

OckuJIbKM B 1A KOMOIHAIlT 1I0Th 3yCWUIS BiJi HABAHTAXKEHHSA Majoi CyMapHOl
TPUBAJIOCTI (BITPOBE HABAHTAXKCHHS), PO3PaXyHKOBHM OMip OETOHY MPUHUMAETHCSA 3
KoedilieHTOM YMOBH pobotu i, = 1,1, To6T0 Ry = 19 MIla = 1,9 kH/em® i
Rot = 1,3 MITa = 0,13 kH/em?; E, = 29000 MITa = 2900 kH/cm’.

BunankoBuil €EKCIEHTPUCUTET:

e, = lp / 600 = 760/600 = 1,27 cMm,
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abo e, = h;/30=38/30=1,27 cm.

[Tpuitmaetbes €, = 1,27 cM.

ExcuieHTpucuTeT N03A0BKHBOI CUITU

eo = M/N =1053/271,17 = 3,88 cwm.

Tomy 110

e0=3,88cm>e,=1,27 cm,

BUIAKOBUI E€KCIICHTPUCUTET HE BPaxOBY€EThCA, MpUMaeThes € = 3,88cMm.

BigHocHu# mo4aTKOBHM €KCIICHTPUCUTET

0, =& / hy=3,88/38 = 0,102.

MiHiManbHE 3HAYC€HHS BIAHOCHOTO MTOYaTKOBOTO EKCIIEHTPUCUTETY Ma€e OyTH

Oemin = 0,5-0,01ly / hy—0,1R, =0,5-0,01-760/38 — 0,1-1,9 = 0,11,

a TOMy 1110

0, = 0,102 < & min = 0,11,

NPUIUMAETHCS O, = Opmin = 0,11.

OOYUCITIOIOTHCA:

M; =M + N(hg; —a's)/ 2 =1053 + 271,17(34 — 4) / 2 = 4594,05 kH-cmMm;

My = M, + Ny(hg—a’s)/ 2 =-7020 + 301,3(34 —4) /2 =11539,5 kH-cm.

Koeditient, 1mo BpaxoBye BIUIMB TpPUBaAiOi Jii HAaBaHTaXEHHS Ha TPOTUH
eJIeMEHTa B TPAaHUYHOMY CTaH1

p=1+My/M;=1+11539,5/4594,05 = 3,51>2.

[TpuitmaeTnes @) = 2.

MoMeHT iHepIii 6ETOHHOTO Tepepizy

|, = bih*/12 = 40-38%/12 = 182906,7 cm".

VY nepmomy HabIMKEHH1 TpUMaEThCs KoediieHT apmyBanHs 4y = 0,004, Toxai

asls = (Es | Ev) pubihoi(0,5h — a5)* =

= (20000/2900)-0,004-40-34(0,5-34 — 4)°= 8019,3 cm”.

YMOBHA KpUTHYHA CUJIA

Nﬁi{'_{ 011 +o,1J+aS|S}:

IOZt ? 0,1+,
_ 6,4-2900 {182906.7 X( 011
760? 2 01+011

= 2082,2«H > N = 27117xH

+ 0,1) + 8019,3} =

KoeditienTt, 1mo BpaxoBye BIUIUB MPOTHHY HA €KCIEHTPUCHUTET IO310BKHBOTO
3yCHILIA €
n=1/(1 —N/Ng) =1/(1-271,17/2082,2) = 1,15.
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ExcueHTprucuTeT MO3I0BAKHBOTO 3YCHJUIS BIIHOCHO LEHTPAa Baru pPO3TATHEHOI
(ab0 HaliMEHII CTUCHEHO1) apMaTypu

e =eon +0,5h;—a;=3,88-1,15+0,5-38 — 4 = 19,462 cm.

Busnauennss nnowi nepepizy noszoosocuvoi  apmamypu. Ilmoma mnepepizy
apMaTypy CTUCHEHOI 30HH, 10 NOTPiOHA 32 PO3PaXyHKOM

A’ req =(Ne — 0,4Rybiho?)/Ryc(Ny — @'s) =

= (271,17-19,462 — 0,4-1,9-40-34°)/36,5(34 — 4) =— 27,27 cM* < 0,

OTxe, apMaTypa B CTHUCHEHIM 30HI HAaJKpaHOBOi YAaCTUHU KOJOHU 3a
PO3paxyHKOM He MOTpiOHA 1 TOMY BOHA BU3HAYAETHCS 32 KOHCTPYKTUBHUMH BUMOTaMH.

[Tnoma apMaTypu B CTHUCHEHIH 30HI 3a KOHCTPYKTHBHHUMH BUMOTaMu (IIpH
£=0,002)

A req = 1oh =0,002-40-38 = 3,04 cm”,

IpuiimaeTses 2214 A400 3 A's = 3,08 e

ToMmy 1m0 npuiiasTe 3HadeHHs A's = 3,08 cM’ 3HAYHO NEPEBHILYE PO3PAXYHKOBE
(A's req < 0), BU3HauUa€eTHCS KOeDilieHT

0t = [Ne — RyeA's(hot — @'s)] / Robtho” =

=[271,17-19,462 — 36,5-3,08(38 — 4)]/0,94-40-38% = 0,02.

3a 3HAYCHHAM oy = 0,299 3 Tabn. A4 BuszHauaetwes &= 0,27.

[1nomia apmaTypu, 1110 NOTpiOHA B PO3TITHEH1H 30H1

As req = (ERpbihor — N + RecA's)/Rs =

=(0,27-1,9-40-38 — 271,17 + 36,5-3,08)/36,5 = — 0,4 cm’ < 0.

B po3rarHeHiii 30HI apMarypa TakoXX He MOTpiOHa 3a po3paxyHkoM. Boha
MPHU3HAYAETHCSA 32 KOHCTPYKTUBHMMH BuMoramu. Ilpuitmaerecs 2014 A400 3
As = 3,08 c’.

[lepeBipsieTbest KOE(ILIEHT apMyBaHHS Mepepizy

u=(A's + Ayl bhy = (3,08 + 3,08)/40-38 = 0,00405,

AKUU He JyXKe BIIpI3HIETbCcs Bl mnonepennbo mnpuiHstoro (0,004 npu
BU3Ha4YeHH1 Nr), TOMY pO3paxyHOK OUTbII HE YTOUHIOETHCS 1 BBAKAETHCS 3aKIHUECHUM.

Komoinauia 3ycuny Ne2. Jlna wiei koMOiHauli HaWHEBUTIAHUM € Jpyre

CIIOJIy4E€HHSI. 3yCHILIS BiJl yChOTO HABAHTAKEHHS:
M = Mpin2 =— 75,06 kH-M = — 7506 xH-cMm; N = N¢or2 =271,17 xH.
3ycuiuist BiJf OCTIMHOTO TPUBAJIO JIF0UOTO HABAHTAXKCHHS
M, =70,2 kH-m = 7020xH-c™m; N, = 301,3 xH.
Tomy 1o
eo = M/N =7506/271,17 =27,68 cm > e, = 1,27 cm,

IpUMMAETHCS €9 = 27,68 cMm.
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Tomy 110

0 =€ [ hy=27,68/38=0,73 > & min = 0,11,

npuiiMaetbes o, = 0,73.

Busnavarotbcs:

M; =M + 0,5N(hg; — a's) = 7502 + 0,5-271,17(38 —4) = 11569,33 kH-cwm;

My = M, + 0,5N;(hg — a's) = 7020+ 0,5-301,3(38 — 4) =11536,5 kH-cm;

o=1+My/M;=1+90066/364 =25,8> 2,

npuiMaeThes ¢ = 2.

l,= 417000 cm”. (Ous. pospaxyrok 3a kombinayicto 3ycuns Nel).

Y mepioMy HabmmkeHHi npuiiMaeThes 1y = 0,004, Tomi asls = 8019,3 em®. (Ous.
PO3PAXYHOK 3a KoMOIiHayicto 3ycuib Nel).

YMoBHaA KpUTHYHA CUJIa

N JB4E [N (oan o]
12 | o (01+6,

_6,4-2900| 182906,7 y 011
760° 2 01+0,73

+ O,lj +8019,3} =6491xH > N =27117xH

Buznauaetbcst koeilieHT

n=1/(1—-N/Ng) =1/(1-271,17/649,1) = 1,69,

TOJ/1 €KCIEHTPUCUTET

e =eyn+ 0,5h;,—a,=27,68-1,69 +0,5-38 —4 = 61,78 cm.

[ToTpiOHa momia nepepizy apMaTypu B CTUCHEH1H 30H1

A'sy req = (Ne — 0,4R,by ho)/Ree(Not — @'s) =

=(271,17-61,78-0.,4-1,9-40-38%)/36, 5(3841)— 10,26 cM®.

[Tpuitmaetses 3222 A4003 A's, = 11,4 oM > A'sy req = 10,26 cM?.

[ToTpiOHa mo1a nepepizy apMaTypu B po3TSATHEHIH 30H1 '

Asz req = (0,55Rpbihg: — N)/Rs + A's, =

=(0,55-1,9-40-38 — 271,17)/36,5 + 11,4 = 13,2 c™’.

HpHﬁMaeTLCﬂ 22325 A400 ta 1222 A400 3 3aransroro wiome As = 13,6 cm® >
Aspreq= 13,2 oM.

KoeditienT apmyBanHs

u=(As; + A'x)l bihy= (13,6 + 11,4)/40-38 = 0,0164

3HauyHO (Ol HDXK Ha 5 %) BIAPIZHSAETHCS BIJ TONEPEIHBO NPUUHATOIO
= 0,004, tomy npuitmaetsest yapyre p, = 0,008 (npubnusno cepeone mioe py 1 ) |
MTOBTOPIOETHCS PO3PAXYHOK.
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OO6uucHIOETHCS

sl = 8019,3(1,/141) = 8019,3(0,008/0,004) = 4009,65 cm”.

YMOBHa KpUTHYHA CHJIA

N = 0,032(91912,9 + 4009,65) = 812,23 kH.

Koedirient

n=1/(1—N/Ny) =1/(1-217,71/812,23) = 1,37,

EKCIICHTPUCUTET

e =eon + 0,5h;—a;=27,68-1,37 +0,5-38 —4 = 52,92 cm.

[ToTpiOHa myoma nepepizy apMaTypu CTUCHEHOT 30HU

A'szreq=(Ne — 0,4Rpbiho?)Rec(hoe — a's) = (271,17-52,92 — 5514,24)/1095 =
= 8,07 cm’.

[Mpuiimaetscss 2020 A400 Tta 1916 A400 3 3aranbHOIO0  TUIOMICHO

' = 8,29 cM? (ne nepemenutye A'sp veq OlbUWL HIdIC HA 5 %5).
[ToTpiOHa mJo1a nepepizy apMaTypu B pO3TSATHEHIH 30H1
Asz req = (0,55Rpbihe: — N)/Rs + A'y, = 1,8 + 8,29 = 10,09 M.

HpI/II/IMaeTBCH 222 A400 ta 1220 A400 3 3aransHOrO mioiiero Ay = 10,7 cm? >
Ass req = 10,09 M.

Koe(bluleHT apMyBaHHS

= (As; + A'p)/bihy = (10,7 + 8,29)/40-38 = 0,0124

TaK0X 3HAYHO BIJPI3HAETHCS BiJI MMONEPETHBO MPUHHATOrO y IPYroMy HaOJIMKEHI
tz = 0,008. Tomy mpuitmaeThcsi y TpeTboMmy HaOmmwkenHi uz = 0,0087 1 3aHOBO
OOYHCITIOIOTHCSL:

osls = 4009,65(0,0087/0,008) =4360,49;

N = 0,032(21372,5+ 4960,49) = 823,45 kH;

n=1/(1—N/Ny) =1/(1-271,17/823,45) = 1,49;

e =eyn + 0,5h;,—a,=27,68-1,49 + 0,5-38 — 4 = 56,24 cm.

[ToTpi6Ha MII01Ia Nepepi3y CTUCHEHOT apMaTypH

A'sreq = (Ne — 0,4Ryby hot)/Rse(hot — @')=(271,17-56,24 — 5514,24)/1095 =
=8,31 e’

[Mpuiimaetcss 2020 A400 Tta 1916 A400 3 3aranbHOIO0  TUIOMICHO
Al = 8,29 eM’.

[Tomampmuii po3paxyHOK HE Ma€ 3HA4YeHHS, 00 OTpHMaHa IUIONIA CTHCHEHOI
apMaTypu Taka caMma, SiK 3a pO3paxyHKOM Y ApYyroMy HaOJIMKEHi.

TakuMm grHOM, AJ1s1 KOMOIHAIiH 3ycuib Ne2 mpuiiMaeThesi B CTUCHEHIH 30H1 2020
A400 ta 116 A4003 A'y, = 8,29 cM’, B po3TATHEHIH 30H1 — 2022 A400 Ta 1320 A400
345 =10,7 cM>,
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Komoinauia 3ycuny Ne3. HaiiHeBUTIAHUM € JApyre CHOIy4YeHHsS. 3YCHIUIS Bif

yChOTO HaBaHTAKEHHS:
M=Mcr2=1,17xkH-Mm= 117 kH-cM; N = Njao = 385,65 xkH.
3ycwiuig BijJ MOCTIMHOTO TPUBAJIO J1F0OUOTO HaBaHTAKEHHS:
M, =—1,3xH-Mm =130 kH-cm; N, = 271,17 xH.
Tomy 110
eo = M/N =117/385,65=0,31cm<e, =1,27 cm,
npuiiMaeThbes € = 1,27 cm.
Tomy 1o
O =€/ hy=1,27/38= 0,033 < & min=0,11,
npuiiMaetses o, = 0,11,
M; =M + 0,5N(hgt—a's) =117 +0,5-385,65(34 — 4) =5901,75 xH-cm;
My = M, + 0,5NI(hg —a's) = 130 +0,5-271,17(38 —4) =4197,55 kH-cwm;
p=1+My/M;=1+4197,55/5901,75=1,71<2,
npuitmaeTses ¢ = 1,71.
Y nepomy HaOmmkeH1 npuiiMaetses 4 = 0,004,
| = 417000 cm”; als = 31700 cm™.

N :6,4Eb[|t x[ 011 +0,1j+asls}=

12 o, 0,1+ 05,
6,4 -2900| 182906.7 5 011
7607 1,71 01+011
= 3197,8xH > N = 385,65xH

+ O,lj + 8019.3} =

Busnavarotbcs:

n=1/(1 —N/N,) = 1/(1 — 385,65/3197,8) = 1,14,
e=¢eyn+05h—-a,=127-1,14+0,5-38 — 4 = 16,45 cm.

[ToTpiOHa mo11a apMaTypu CTUCHEHOT 30HH 3a KOMO1HaIi€0 3ycriib Ne3
A’z req = (Ne — 0,4Rybiho ) Rc(Nor — a's) =

= (385,65-16,45 — 0,4-1,9-40-34%)/36,5(34 —4) = 2,75 cM?,

npuitmaeTses 28314 A400 3 A’ = 3,08 oM.

[Tnomia nepepizy apmaTypu, 1110 NOTPiOHA B pO3TATHEH1HM 30H1 (puc. 3)

As req=(0,55Rpbiho—N)/R + A'=(0,55-1,9-40-38 —385,65)/36,5+3,08=6,25cM?,
npuiiMaetbes 2320 A400 3 4, = 6,28 eM’.

KoedimienT apmyBaHHS HE MEPEBIPAETHCS TOMY, 110 KOMOiHaIs 3ycuiib Ne3 He €
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BUPIIIATIFHOIO € (TUIOIIA apMaTypH Mela HixK pu KoMOiHaIii No2).

J22A400 (20A400
Y,
— I
(J20A400 AA00 -
| &
22A400 ‘ (20A400
b =380

Pucynoxk 3 — Cxema nepepi3zy HaIKpaHOBOI YaCTUHU MPU PO3PAXYHKY 13 IJIOIMIUHA

3THHY

TakuM 4MHOM, JIJIs HAJKPaHOBOI YacTHHH KoJioHu (tiepepi3 |1-11) BupimanbHoIO €
KoMOiHaIisg 3ycuiib Ne2, ska ga€ HaWOUIbIIy IUIONTy nepepidy apmarypu. OTxe,
npuiimaetsest ans nepepidy |-l B crucueniit 3oni 2020 A400 ta 1016 A400, B
postsarHeniii 3011 2222 A400 ta 1220 A400.

Ilepegipka miynocmi i3 naowunu 32uHy. 3a BHUCOTY TMEpepi3y HAAKPaHOBOI
YaCTUHHU KOJIOHW TPUHAMAETHCS PO3MIp Tepepidy 3 IUIOMIMHU 3THHY, ToOTO h = by =
=40 cm.

Po3paxyHKoBa 10BKHMHA HaJKPAHOBOI YaCTUHU KOJIOHH 13 TUIOLUIUHU 3TUHY

lo =1,5h,=1,5-380 = 570 cm.

Tomy 1110 THYUYKICTh HAJKPAHOBOI YaCTUHU KOJIOHH 13 TUIOIIMHU 3TUHY

lo /h=570/40 = 14,2 < |, / hy = 15,2,

TOOTO HE MEpPEBMILYE THYUYKICTh B IUIOUIMHI 3TUHY, PO3PAXYHOK HAIKPAHOBOI
YaCTUHU KOJIOHU 13 IJIOIIUHU 3TUHY HE BUKOHYETHCS.

2.1.3 Po3paxyHoK niAKPaHOBOI YACTUHU KOJOHHU
Xapaxkmepucmuka nepepizy. Po3mipu NpSMOKYTHOTO TMepepizy MiaKpaHOBOi
yacTuHH KojioHH (puc.4): b, =40 cm; hy =70 cm.

Ag As

ib;%/

i

Il
\ i &
—40) —5=4(0)
s ho= 460 =
hy =500

Pucynok 4 — [lonepeunuii nepepi3z 1 cxema apMyBaHHS IM1IKPAHOBOI YACTUHU KOJIOHU
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JInst O3M0BKHBOT apMaTypyd NPUUMAETHCS CHMETPUYHHM 3 apMaTypd Kiacy
A400 (Rs = Ry = 365 MITa = 36,5 kH/cm?; Es =200000 MIIa = 20000 kH/cm?).

Po3paxynox ¢ naowuni 32uny. 3 aHami3ly 3yCWIb, IO JIIOTh B Mepepizax
M1JKPAaHOBOI YaCTHUHU KOJIOHM BUSBISETHCA, 1m0 B mepepisi IV-IV niroTe Haibinbmi
3YCHJUISI, TOMY PO3PaxyHKOBUM IS IMiJIKPAHOBOI YaCTHHHU KOJIOHW € mepepiz [V-IV.
s mepepizy IV-IV koedimient 1 = 1,0.

OckinpKky po3paxyHKOBI KOMOIHAIi 3yCHIIb BKJIIOYAIOTh HABAHTAXKCHHS Majoi
CyMapHOI TpUBanocTi, ypo= 1,1, Tomy Ry = 1,9 kH/cM?. Ep, = 2900 kH/cm?,

Po3paxyHkoBa TOBKWHA MIIKPAHOBOT YaCTUHU KOJIOHH B TUIOIIMHI 3THHY

loy = 1,5h; =1,5-595 =892,5 cwm.

BunankoBuil eKCLIECHTPUCUTET

ea = lp1/600 = 892,5/600 = 1,5 cm;

e, = hy/30 =50/30 = 1,6 cm.

[IpuiimaeTncs €, = 1,6 cm.

Koméinauia 3ycuns Nel. Po3paxyHkoBuM € apyre crnonydeHHs (mpu . = 0,9).
s uporo crionydeHHs:: M = Myaxe = 25,5kH M = 2550 xH-cm; N = Ngor, = =383,4 xH;
M, =— 35,8 kH-M =3580 xH/cm; N, = 776 xH.

ExcuieHTprcHTET I0310BKHBOI CHITH

eo = M/N =2550/383,4 = 6,65 cMm.

Tomy 110

g =6,65cm>e,=1,6 cm

BUMAJKOBHA EKCIIEHTPUCUTET HE BPaxOBYEThCA. TOMY EKCIEHTPUCHUTET
MO3/I0BKHBO1 CUIIU

e =¢ey+ 0,5hy—a;=6,65+0,5-50—-4=27,65 cm.

BigHocHa BeIMYrHA MTO3I0BKHBOI CHITH

¢on = N/Rybphg, =383,4/1,9-40-38 = 0,1009.

Hnsa xnacy 6erony B30 mpu p, = 1,1 1 xiacy apmarypu A400 3HaXOIUTHCS
IpaHWYHE 3HAYCHHS BiTHOCHO1 BEJTMYMHM CTUCHEHOI 30HU & = 0,64.

Tomy mo ¢, = 0,109 < & = 0,64,

BU3HAYAIOThCS:

on = Ne / Rpbphoy” = 383,4-27,65/1,9-40-46° = 0,066;

o=a's/ hy, =4/46 = 0,087,

a=[gn— (1 -05m)]/(1-9)=

= 10,066 — 0,109(1 - 0,5-0,109)] / (1 — 0,087) = 0,014.

[Tnoma apmatypu, 1mo notpioHa B nepepizi [V-IV B po3TsarHeHiii Ta CTUCHEHIH

30Hax
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Asreqa = A'sreqa = aRpbpho / Rs = 0,014-1,9-:40-46/36,5 = 5,95 M.

[Tpuiimaetsest mo 2320 A400 sik i3 30BHINIHBOTO, TaK i 3 BHYTPIIIHBOTO OOKiB
KOJIOHHU 3 Ay = A'sy = 6,28 cM>.

ToMy 1m0 KyTOBI CTpWXHI HAJKpaHOBOI YAaCTMHU KOJIOHU 3 30BHIIIHHOTO OOKY
Oymu mpuitHaTi Aiamerpom 20 MM, TOMY TO3J0BXKHI CTPH)KHI 3 30BHIIIHBOTO OOKY
MiJKPAaHOBOT YACTMHU TAaKOX TMOBUHHI OyTHM MNpUMHATI aiamerpom 22 mMm. s
BHYTPIIIHKOTO 00Ky MoskHa nipuitHsiT 2018 A400 1 1912 A400 3 3arajibHOO IUIOMICHO
A's = 6,403cm’.

KomoGinamii 3ycuie Ne2 ta Ne3 mst mepepizy [V-IV He posrmsmaroTees, 060 iX
PO3pPaxyHKOBI 3yCHJUIA SIK Ui TEPIIOTO, Tak 1 JAJiA APYroro CIOMy4YeHb MEHIIa 3a
BEJIMYMHY 3yCHJIb KoMOiHaIi Nel.

Jlns Toro, 1mo0 BiACTaHb M MO3JA0BXKHIMUA CTPHIKHSIMH B3JIOBXK OLIBIIOTO OOKY
koonn h, = 50 cm He mnepeBuimyBasia 40 cM MK HHMH YCTaHOBJIIOIOTHCS
KOHCTPYKTHUBHI CTprkH1 iametpoMm 12 mm kiacy A400, sxi Mixk co00r0 3'€IHYIOTHCS
T KAMH.

[Tonepeuna apmarypa Jjisi 000X YaCTHH KOJOHU MPUUMAETHCS KOHCTPYKTHUBHO
niamerpom 6 MM kiacy A240 3 kpokom 350 mMm.

Ilepesipka miynocmi i3 naowunu 32uny. Po3paxyHkoBa JTIOBXKUHA IiIKPaHOBOT
YaCTUHU KOJIOHU 13 IJIOIIUHU 3TUHY

lp =0,8h;=0,8:595 =476 cm.

Bucora niepepizy npu po3paxyHKy i3 mioniuan 3ruay h = b, =40 cm.

ToMy 110 THYUKICTb 13 IJIOIIMHUA 3TUHY

lo /h=475/40=11,9

MeH111a THYYKICTb B IUTIIUHI 3TUHY

1,5h; /' hy=1,5-475/50 = 14,25

Po3paxyHOK 13 MJIOIIMHY 3THHY HE BUKOHYETHCH.

2.1.4 Po3paxyHoOK MiIKPaHOBOI KOHCOJIi

Xapaxmepucmuka kouconi. Po3mipu KoHCOJI : mupuHa KoHcom b = 40 cwm;
BHCOTa BUIBHOTO Kparo KOHCOM Ngony = 55 oM ; BuiT koHcomdi | = 50 cm; a = 25 owm;
a; = as=4cMm

Ha migkpaHoBy KOHCOJb Ji€ 30CEpPEIKeHE HABAHTAXKCHHS BiJl BEPTUKAIBHOTO
THCKY MOCTOBOTO KpaHa 1 Bard MiJKPaHOBUX OaJIOK 3 KPAHOBOKO KOJIEI 3arajbHOI0
cuiow Q. = 567,2 kH. IligkpanoBa Oanka Mae mupuHy mignopu 34 cMm 1 00nUpaeTbes
nonepek kKoHcomi. Jloxuna miomnti odnupanss lg, = 34 cm.

ToMy 1m0 KpaHOBE HABAaHTAXEHHSA € HABAHTAXKEHHI MAJIOl CyMapHOIL
TpuBanocti: %, = 1,1 (R, = 19 MIIa = 0,19 kH/cm*; Ry = 1,3 MIla = 0,13 xH/cM?;
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E, = 20500 MITa = 2050 xH/cm?). [To3goBxHs i Haxua apMaTypa KoHcomi knacy A400
(Rs = 365 MIIa = 36,5 kH/cm?*; Es = 200000 MITa = 20000 xH/cm?).

BucoTa koHCOTI (KyT HAXWJTy CTHCHEHOT IpaHi KOHCOJII IO TOPU30HTaI 45°)

Neon = Neont + 1c =55+ 50 =105 cm,

poboua BUCOTa

ho = heon — a5 = 105 -4 = 101 cm.

Tomy mo

0,9h=0,9-101 =90,9 cm > |, = 50 cm,

iIKpaHOBA KOHCOJIb 32 KOHCTPYKTUBHUMU MPHU3HAKAMH € KOPOTKA.

Tomy 110

2,5a=2,525=62,5cm<h, =105 cm,

32 KOHCTPYKTUBHUMH BUMOTAaMU KOHCOJIb APMYETHCS TTO30BKHIMU CTPUKHAMH,
BIJIITHYTUMHU 1 TOPU3OHTAITBHUMHU TONIEPEYHUMH CTPUIKHSIMHU IO YC1i BUCOTI.

Po3paxynox no3ooesxcnuboi apmamypu. 3ruHar0Ouuii MOMEHT Ha rpaHi MEXKyBaHHS
KOHCOJI1 JIO KOJIOHH

M =1,25Q.a=1,25-567,2-25 = 17725 xH-cwm.

[ToTpiOHa 1II01Ia epepi3y PO3TITHEHOI MO3A0BKHBOI apMaTypu

As req = MIRy(ho — a's) =17725/36,5(101 — 4) = 5,0lcm’.

Ipuitvaetses 3316 A400 3 As= 6,03 cm” > Agreq = 5,01 cM®.

B cTucHeHi1i 30H1 KOHCOJI1 TPUHMAETHCS Taka cama KUIbKICTh apMaTypH.

Po3paxynox nonepeunoi apmamypu. JIns BuU3HAUCHHS HEOOXIITHOI KUIBKOCTI
MOTIEPEYHOT apMaTypHu OOYMCIIIOETHCSI TAHTEHC KyTa HAXUIy PO3PaXyHKOBOI CTUCHEHOT
CMyTHU

tq@ = (ho—a's)/(a + 0,5ls,p) = (101 —4)/(25 + 0,5-34) =2,31.

Topmi sin®@=0,918; cos® = 0,397.

[[IuprHa CTUCHEHOI MOXWIIOI CMYTH

Ip = lsupSin® + 2a,c0s@ = 34-0,918 +2:4-0,397 = 34,4 cm.

os = Es / E, =20000/2900 = 6,89.

Y mnepmiomy HaOmwkeHI 0e3 ypaxyBaHHS IOINEPEYHOI apMaryp, TOOTO mpu
Asinc = 01 Agy = 0, MIIIHICTD KOHCOJTI TT0 HAXUJIIH CMY?3i

Qc.inc = 0,8Rpblysin@=0,8-1,9-40-34,4-0,918 = 1920 kH,

a TOMY 1110

3,5Rpbcho =3,5-0,13-40-101 = 1938,2 kH > Q. inc = 1920 xkH

npuitmaeTbest Qg inc= 1920 xH.

Qcinc = 1920 kH > Q. = 1938,2 kH,

MIIHICTh KOHCOJII MO0 MOXWIiM cMy31 MK BaHTaKeM 1 MIANOpOro 3abe3neueHa 6e3
nmomnepeyHoi apMatypu. B Takomy Bumajky momepedyHa apmarypa (BIOITHYTI 1
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TOPU30HTANIbHI CTPHIKHI) 32 PO3PAXyHKOM HE MOTpPiOHA 1 MPUIMAEThCA KOHCTPYKTUBHO
(puc. 5).

9325

hy = 8925

ey

+ le =300

Pucynox 5 — Po3paxyHkoBa cxema MiJIKpaHOBOI KOHCOJII

[1no1ma nepepizy BIAITHYTUX CTPUKHIB (32 KOHCTPYKTUBHUMH BUMOT'aMH )

Asinc = 0,002b.he = 0,002:40-101 = 8,08 cm’.

[Tpu3HaYarOTHCs 1Ba PSAM BiMIrHyTUX CTPUkHIB 110 2016 A400 y KOXXKHOMY sty
3 KpOKOM 15 cM (Asinc = 8,04 cM?).

['opu3oHTaNnbHI  TOMEpPEYHI  CTPHXKHI  YCTAHOBIIOIOTBCS  KOHCTPYKTHBHO,
MPUIMAIOTHCS TIONEPEYHi CTPUKHI TiameTpoM 6 MM kitacy A240 3 kpokowm 15 cM.

Ilepegipka nanpyscenna 3smunannsa. HanpyxeHHs 3MUHAHHS O€TOHY T
I1IMTOPOTO TIAKPAHOBOI O6anku (puc. 2.5)

Oioc = Qc/ Delsyp = 567,2/40-34 = 0,42 xH/em® < R, = 1,9xH/em’,

TOOTO 3MUHAHHS OCTOHY i1 MiAKPAHOBOIO 0ATKOI0 HE BiIOYIEThCA.
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PO3JILT 3

TEXHIKO-EKOHOMIYHHH

KHY.BP.192.26.197¢c.17 TE

Ipizsuwe | Ilionuc | ama
Kepisnux | Timuenxo Cmaoisn | Apxyw | Apxywis
Koncynom. | Timuenxo IIpoekmysanus Oyoienuymea bP
baxanasp | Kosanwosa mpboxnpoaimuoi 6yoieni
3as. kagp. | Banosoii 4ABYHOIUBAPHO0 Yexy 3bI-23ck
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3.1 BuzHauyeHHs1 MexaHi3allii Ta cnoco6iB BeieHHs1 pooiT

Bubip BIANMOBIIHUX PEKUMIB MeXaH13allli, HEOOX1AHUX /i1 BUKOHAHHS 3aBJaHb,
10 CTOCYIOThCS OYIIBHUIITBA (DYHIAMEHTIB Oy 11BJI.

1. 3MiHHUI BUPOOITOK OpHUra/ i OETOHHUKIB HA YKJIQAaHHS OETOHHOI CyMIIIIi.

om = By = @/H, = 1/0,33 = 3,03 m*/ron.

7€ a — OAUHUL BUMIpy pobotu [1];

H, — Hopma vacy poboru [1].

2. HeoOximHa IHTEHCHBHICTD T0/1a4l OETOHHOI CyMIIIll BETy4YUM MEXaHI3MOM.

Luom = Buon-Ku/k,=3,03-1,2/0,9=4,04 m*/rox.

ne k, = 1,2 — koediliieHT HepIBHOMIPHOCTI Moadvi 1 yKJIaJaHHs CYMIILIL.

k. = 0,9 — koedilieHT BUKOPHCTAHHS MAIIIMH 33 YaCOM.

3. [IpoBenennst OeTOHHUX POOIT MpUIIMAEMO 3a CXeMOW KpaH-Oaams. Jlis
T0JIaBaHHs GETOHY NPUIMAEMO HEMOBOPOTHY Oammio MicTkictio 0,8 M°, Maca Gammi 3
o6eToHoM ckianae 2,45 T, po3paxyHkoBa Bucota 1,31 m.

Q. = 95..+95+q.=2,29+0,064=2,354 T

ne (s.+09,=2,29 T — maca Gamgai 3 6eronHom; (.=0,064 T - Maca CTpOITyHOYOro

3aco0y, MpUMaeEMO YOTUPHOTUIKOBUHM cTpor Mapku 3958 q. = 0,064 T

4. Bucota miaiiiMaHHs TaKy

H,om = h,+h,+h,+h.=3,3+1+1,31+1,85 = 7,46 m

ne h, — BHCOTa MOHTaXHOTO TOPH3OHTY BiJ| pIBHSA CTOSHKM KpaHy (st
(GyHIaMEHTIB OMOpHA IUIOCKICTh SKUX pO3TallloBaHa HIDKYE PIBHS CTOSHKU KpaHa
h,, =0 m);

h, — MoHTaxXHMI 3amac a00 MiABUINEHHS HUXXKHLOI IUIOMIMHK IT1JHOMHOIO
eJIeMeHTa HaJl MOHTaXHUM ropu3oHToM (0,7-1,0m);

he — BUCOTa MOHTaXHOTO €JIEMEHTa, IPUHMAIOTh 3a JaHUMH (Tad. 1);

h. — KOHCTpyKTHBHa BHCOTa BaHTa)K03aXBAaTHUX IMPHUCTPOIB (CTPOIIB, 3a4erliB,
TpaBepc).

5. Buuit ctpinu

l,=B/2+1,5=3/2+15=3m

ne B — mmpunHa pyHaamenry, M;

1,5 — po3mip poOoU0i 30HH, M.

6. BanTtaxxomniaioMHICTb TaKy

g=245+0,064 =2514 T

7. JJoBXHWHA CTPLITU

Le =~y —1y) + (Hyor — hyy + hy)2 = /(5 - 1,5)2 + (7,46 — 1,5 + 1,5)2 =
=824 ™’

ne h, — Bigcranb mo BepTukaii Bia piBHs cTosHku kpaHa (PCK) mo HMXHBOTO
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HIapHipa CTpUIM KpaHa (sl OLIBIIOCTI KpaHIB 3HAXOAUTHCS y Aiamas3oni 1...2 M, 3a
NeprM HaAOIMXKEHHSIM MOXHA MpUiHATH 1,5 M;

h, — BucoTa moJicmacTa y CTATHCHOMY CTaHi, NPUAMAaTH Yy MEPIIOMY
HaOamxkenHi 1,5...2 M.

8. 3a Begyuy mamuny npuitmaemo aBTokpan KC-2561E 3i ctpinoro 8 m [3].

9. lns moctaBku OGeToHHOi cymimni Ha 00'ekt mpuiiMaemo AB3 mapku Cbhb-69 3
06'emom Buxony V,,, =2,5 M.

10. Tlpuiimaemo cepenHio MBUAKICTh pyxy AB3 mo noposi 3 achanbToO0eTOHHUM
nokputTsaM 30 km/Ton., 9ac 3aBaHTaxkeHHs t,= 0,1 rox., yac pozsanraxenns t,= 0,2 rox.

11. Yac yknagaHHs CyMilli, 1m0 JocTaBiseTbest AB3.

t, = Vol (Liom-K™) = 2,5/(4,04-0,9) = 0,69 ron.

ne K,”” — xoeQillieHT BUKOPHCTaHHS TpPaHCIOPTY 3a dYacoM. [Ipuiimaerhcs
0,85...0,92;

12. TpuBamicTh TOCTaBKH OETOHHOI CyMIIl aBTOTPAHCIIOPTOM.

12.1 Tpusamicte gocTaBKH t,'3 ypaxyBaHHSM JalbHOCTI 1 IIBHAKOCTI
NIEPEBE3CHHS.

ty' = Luom/V. = 15/30 = 0,5 rox.

1e Lom — DalbHICTh MocTayaHHs, kM (auB. Taba. 1.1 [2]);

V. — cepenHsi LIBUAKICTD PyXY, KM/TO/I.

12.2 TpuBamnicTh JOCTaBKU t;[23 YMOBH ty

t)2 =t — t+t+t,+L,,/V)=18-(069+0,2+0,1+0,5) =0,31ron.

ne t.. — TpUBAJIICTh CXOIUICHHS HleMeHTy (nuB. Taou. 1.1 [2]), rox.

t, — TpuBaNICTh yKJIaJaHHs OETOHHOI CyMilll 13 OJHIET MALIMHU 3 00'€MOM BUXOLY
Vup., TOA;

t, — TpUBaJICTh 3aBaHTAXXEHHS CyMillll Ha OETOHHO-PO3YMHHOMY BY3Il, TO/I.
[Tpuiimaetnes t,= 0,1 ron. gst ACit, = 0,2 nns ABB 1 AB3;

t, — TpuBamiCTH pO3BaHTaKEHHA TpaHCHopTy, rof. IIpuitmaersca t, = 0,1 rox. npu
po3BaHTaxkeHHI B Oagmi 1 t, = O mpu po3BaHTaXXEHHI B NPUIOMHI OyHKEpH
O0eToHOYKI1a/1a4uiB Ta OETOHOHACOCIB (1€l Yac BXOJUTH JI0 Yacy yKJIaJdaHH:).

YmoBa tal < t()2 He norpumyetbes: 0,5 > 0,31,

Po3paxyHok BKa3zye, 10 B TEXHOJIOTiH 3BeAeHHS (QyHIAMEHTIB  CIIiJ
BUKOPUCTOBYBaTH O€TOHHY cyMmiml Tumy A (cyxy) abo b (Ha Bojorux 3amoBHIOBadax
a00 YaCTKOBO 3BOJIOKEHY).

13. Tpusainicts pobodoro mukiny AB3 ckiamnae

t," " =t,+2L,n/V.+1,=02+2.1530+0,1=13ron.

t’, — 4ac pO3BaHTAXKEHHS cyMmill, rof. IlpuiiMaeTbes IpU po3BaHTaKEHHI:

— B Oamml tp’ =0,1 ron.;
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— B IpUiOMHHMI OyHKEep OETOHOHACOCY tp’ =1,

— IIpU PO3BAHTAXKEHHI B OyHKEp OETOHOYKIIa1a4a:

t’y = (Vi Vi —1) -1/, TOm.

[Tpu 3HaUeHH] tp) < 0,1 roa. Ilpuiimatu tp) =0,1 rox.

14. TlotpiOHa xinekicTb AB3 cknanae

N = Buomt," ) (Vup-K,S™) = (3,03-1,3)/(2,5-0,9) = 1,75 mr.

[Tpuitmaemo 2 AB3.

15. JIst yIribHEeHHS CyMillli B CXOAuHI BUCOTOrO he = 0,45 M.

[Tpuiimaemo BiOpaTop 3 rHydkuM BajioM BEPB-79 3 nopxuHOI0 po60Y0i YaCTHHU
L,=0,5m.

Paniyc nii R, = 0,25 m. [Ipuitmaemo pyxmusicts cymini OK = 2 cm, npu 1ipomy

16. I[IpoayKkTHBHICTH BiOpaTOpa CKiIaIaE:

1, = 60r-h-R,*K, = 607.0,3-0,3%1 = 5,09 m°/rox.

ne R, — paniyc naii BiOpaTtopa, M (tadi. 6);

K, — xoedilieHT, IO BpaxoBye pyXJuBICTb cyMmimn. [l cxemu "kpaH-Oannsa”
Kpaiie BukopucTtoByBaTh Iynki cymimi 3 OK = 0..2 cm, mana OeToHOyKIagadiB
pyxiuBicTh npuiiMaroTb OK = 0...6 cM, 1 6eronacociB npuitmaiote OK = 6...12 cm.
3HaveHHs K, HaBeIeH1 B TaOI. 7.

[Tpuiimaemo 1 BiOpartop.

17. Yac cxorumroBaHHS O€TOHY

t'ee =to— (6 + Lo V. + 1) =18—-(0+0+0,5) =13 rox.

18. Tlnomra 610Ky O€TOHYBaHHS

For = Buomt )Ny = (3,03:1,3)/0,3 = 13,13 »°

1110 GiIBIIE TUIOLT HIDKHBOI CXOMUHH Foy = a1 - 61 = 2,7-2,1 = 5,67 M°.

YmoBa Bukonyetbes F;, = 13,13 M>>F. =567 w.
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PO3JILI 4

TEXHOJIOTII BYJIBHUI[TBA

KHY.BP.192.26.197c.17 Th

IHpizeuwe | Ilionuc | [ama
Kepisnux | Timuenxo Cmaois | Apxyw | Aprywie
Koncynom. | Timuenxo IIpoexmysanus O6yoienuymea bp
baxanasp | Kosanwvosa MPbLOXNPONIMHOI 0YOi6i
3as. kagh. | Banosoii YABYHONUBAPHO0 YeExX) 3b1-22ck

33



4.1 TexHOJIOTIYHA KAPTa Ha 3Be/ICHHA 3a/1i300eTOHHUX QyHIAMEHTIB

4.1.1 BusHauyeHnHsi rabapuriB (pyHIaMeHTIB

CxeMy posrtairyBaHHs (DyHAAMEHTIB 3/1MCHIOEMO 3 BpPaxXyBaHHSM YTBOPEHHS B
OyniBmi gedopMamiiiHux (TeMIepaTypHUX) IIBIB, 110 OOYMOBIIOE PO3OUBKY
MIPOMUCIIOBOT KapKacHOi OyAiBil Ha yH1()IKOBaHI TUIOBI CEKIIii TOBXKUHOIO HE O11bI 60

a6o 72 m. [1nan ¢pyHmaMeHTiB BKa3zaHO HA puc. 1.
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Pucynok 1 — I[1nan pynnamenTis
1. ITpuitmaemo 30ipHi 3a511300€TOHH1 KOJIOHU JJIsl HPOEKTOBAHOI OY/T1BJII

Hns xopnycy 1:
— KpaitHs kojoHa mapku 5K120-31 3 po3mipom 6a3u 800x400 mm macoro 10 T;
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— (axseproBa komoHa Mapku 3KD129-1 3 posmipom 6azu 400x400 MM mMacoro
5,16 T.

s xopmycis 2, 3, 4:

— KpaifHs kojoHa mapku 4K132-7 3 po3mipom 6a3u 900x400 mm macoro 12,1 T;

— Kpaiius konona Mmapku SK132-18 3 posmipom 6a3u 900x400 mm macoro 11,9 T;

— cepenns kosoHa Mapku 9K132-19 3 posmipom 6a3u 900x400 mm macoro 12,7 T;

— (axsepkoBa kosoHa Mapku 3KD141-1 3 posmipom 6azu 400x400 MM mMacoro
5,64 1.

2. Buznayaemo noTpiOHUM po3Mip MiAKOJIOHHKA KOJIOH.

— g pynnamenTiB kojoHu Mapku 5K120-31 3 posmipom 6azu 800x400 MM —
MiaKOJOHUK po3mMipamu 1,5x0,9 M, rmubuHa Ta 00'eM nopiBHIOIOTE 950 MM 1 0,46 M
BIJIITOBITHO;

— s QyHJIaMEHTIB TeMIlepaTypHOro mBy KojioH Mapku 5K120-31 3 po3mipom
6a3n 800x400 MM — miaKoJOHUK po3Mipamu 1,5x2,1 M, TmnOuHa Ta 00'€eM TOPIBHIOIOTH
950 mm 10,46 M BIJIITOB1AHO;

— 1151 GyHaamMeHTiB KosioH Mapok 4K132-7, 5132-18, 9K132-19 3 po3mipom 6a3u
900x400 MM — migkoioHuk posmipamu 1,5x0,9 M, rnmubuna ta 00'eM OPIBHIOIOTH
1100 mm 1 0,59 M BIJIITOBITHO;

— mna (¢ysHgameHTiB kojaoH Mapku 3K®P129-1, 3KD141-1 3 po3mipom 0a3u
400x400 MM — migkosoHUK 3 po3mipamu 0,9x0,9 M, rmmbunra Ta 00'€eM MOPIBHIOIOTH
500 mm 10,14 M® BiOBITHO.

3. BuzHawaemMo BUCOTY MIJAKOJIOHWKA, BpaxOBYIOUM TIUOMHY CTaKaHy
MIIKpaHOBUX (YHAAMEHTIB fKa y TepumoMy npuOImxeHH1 ckiamae 950, mpuitmaemo
1200 MM, 1100 MM — 1500 mm, 175t KOJIOH paxBepka sika y MeprioMy TpHOTUKEHHI
ckinaaae 500 mm mputimaemo 900 mm.

4. 3a OTpUMaHUMHU pPO3MIpAMH IIJIKOJOHHUKIB BH3HAYAaEMO KOHCTPYKTHUB
(byHIaMEHTIB:

— nns dyHaaMmeHnTiB kosoH mapok SK120-31, 4K132-7, 5132-18, 9K132-19 3
po3Mipom miakosoHuka 1,5x0,9x2M npuitMaeMo TBOXCXOIWHKOBHM (PyHIaMEHT MapKu
®6.2.3 3 po3mipoM cxoauHOK 2,7x2,1x0,3 m 1 2,1x1,5x0,3 M (puc. 2) o6'emom 5,5 M

— Uit GyHIaMEHTIB TeMIlepaTypHoro mBy koioH mapku 5K120-31 3 po3mipom
nigkoigonuka 1,5x2,1x2 M nBoxcxoanHKoOBUM (pyHnameHT mapku PT6.2.11 3 po3mipu
cxoauHok 2,7x2,1x0,3 m 1 2,1x2,1x0,3 M (puc. 2) o6'emom 9,6 M

— g dysagamenTiB konoH Mapku 3K®D141-1, 3K®D129-1 3 posmipom
nigkoionnka 0,9x0,9x2,2 M ogHOoCXOoAMHKOBUN (pyHIaMeHT Mapku P1.1.1 3 po3mipom
cxomuuk 1,5x1,5%0,3 M (prc. 4) 06'emom 2,6 M.

35



_7_._I___I___.

x 0,3

0,3

-7 2,1x1,5
60%

2,7x2,1

a

1,5x2,1

“ "\_J( c
r=J 2
30% :‘.\:",\
|L"J| 2x5%
1 1
1 NS
.
1 1
1 1
1 | I— X
1 1
e e 03
G
/ 2,1x2,1
60% A v
2,7x2,1

Pucynok 2 — Cxema ¢yrnamenTis: a) — mapka ©6.2.3, 6) — ©T6.2.11
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Pucynok 3 — Cxema ¢pyngamenty mapku ®1.1.1

5. O0'eM (pyHmaMeHTy € IOBHHUM 1 HE BPaXxOBYE, 1110 GyHIAMEHT Ma€ MiIKOJOHHUK,

KOPEKTYeEMO 00'eMU:
Vs23=5,5 - 0,46=5,04 m°

Vorss1:=9,6 - 2x0,46=8,68 M

Vo1 ,=2,6 -0,14=2,46 m°

6. Busnauaemo, 3rimHo [4] Ta 3amporoHOBaHOiI cXeMu apMyBaHHS (puc. 2, 3),

noTpedy B apMOBUPOOOX 1 BIAMOBIAHO iX MacH.

Jlo cknagy MOHONITHOrO 3aji300€TOHHOIO (YyHIAMEHTY BXOASATh apMaTypHi

BUPOOU TPHOX BHIIB:

— miuocka citka C-1 (po3ramoBaHa B MiOWIBI (pyHIAMEHTY 3 JAOTPUMAHHAM

3aXHMCHOTO IIapy), Y BIJCOTKOBOMY BimHOIICHHI ckiamae 60% mo macu 3araibHOl

KUIBKOCT1 apMOBUPOOIB:

— mpocropoBuii kapkac K-1 (po3ramoBanuii y miakoaoHuky) - 30%;
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— 2 munocki citku C-2 (po3ramoBani y ctakaui) — 10%.
[TpuiimaemMo mMacu 1ux apMOBUPOOIB 3TiTHO [4]
[IpuiimaemMo TOTPIOHY KUIBKICTH apMOBHPOOIB 3 ypaxXyBaHHSM BH3HAYEHOIO

00'emy:

— ¢pyngamenT Mmapku ©6.2.3 (KiIbKiCTh 44 1IT.)
Mgy =(3,3x5,04)/100=0,166 m
e 3,3 — moTpeba B apMaTypHUX BHPOOax s hyHIaMeHTIB 06’emMoM 10 10 M° Ha

100 m° BramroBanux GpyHnamenis [4].

Posnoainsiemo oTpuMaHy Macy apMOBUPOOIB Ha OKpEeMi apMaTypH1 €JIEMEHTH .
Mc.1=0,166x0,6=0,1 T=100 kr KUIBKICTIO 44 1IIT.

Mx-1=0,166x0,3=0,05 =50 xr kuIBKICTIO 44 11IT.

Mc.,=0,166x0,1/2=0,0083 1= 8,5 kr kinbKICTIO 88 IIT.

- pynaament Mapku @T6.2.11 (KIIBKICTh 2 1IIT. )

Mgy =(3,3x8,68)/100=0,286 m

ne 3,3 — motpea B apMaTypHHX BHpoOax 1t GyHIaMeHTiB 06’ eMoM 10 10 M° Ha

100 M° BramroBanux GyHnamenris [4].

Posnozinsemo oTpuMany Macy apMOBHPOOIB Ha OKpPEMi apMaTypHi €JIEMEHTH
Mc.1= 0,286x0,6=0,172 =172 Kr KIJIBbKICTIO 2 IIT.

My.1= 0,286x0,3=0,086 T=86 Kr KiJbKICTIO 2 IIT.

M= 0,286x0,1/2=0,0143 t= 14,5 Kr KiJIbKICTIO 4 1IT.

— dbyngamenty Mapku ®@1.1.1 (KUIbKICTh 22 MIT.)

Mgy =(4,5x2,6)/100=0,117m

e 4,5 — motpeba B apMaTypHHX BHPOOax st (pyHAAMEHTIB 00’eMOM 10 3 M° Ha

100 M° BramroBanux GyHnamenris [4].

Mc.1=0,117x0,6=0,07 T=70 Kr KUIbKICTIO 22 IIT.
Mgk.1=0,117x0,3=0,035 1=35 Kr KUIBKICTIO 22 IIT.
Mc»=0,117x0,1/2=0,0059 1= 5,9 kr kinpkicTrO 44 1mrT.

Cxianaemo crerudikaiiito apMOBUpoOiB Ha KOKEH OKpeMHil BUJI (PYHIIaMEHTY

(Tabm. 1, 2).

Tabmuug 1 — Cnenudikanis apmaTypHux BUpo0OiB Ha pyHaameHT ©6.2.3

HaiimenyBanus | Mapka Po3mipu enemenTa, M KinbKicTb, wWr. Maca, T
€JIeMeHTa Josxwuna | [lupuna | Bucora | Hal Ha Hal 3aranpHa
byHa. | 00’exT | enem.
F'OpI/IBOHTaJ'ILHa C-1 26 2.0 _ 1 44 0,1 4.4
ciTKa
F'OpI/IBOHTaJ'ILHa C-2 1,44 0,84 _ 2 88 0,0085 0,748
ciTKa
BepTukanbHUi K-1 14 0,8 25 1 44 0,05 2,2
KapKac
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Tabmung 2 — Cnenudikariis apMatypHux Bupo6iB Ha pyHaament OT6.2.11

HaiimenyBanna | Mapka Po3mipu enemenra, M KinbKicTh, IIT. Maca, T
eJIeMeHTa Josxuna | [upuna | Bucora | Ha l Ha Hal | 3aranpna
byHa. | 00’€KT | eneM.

F.OpI/I3OHTaJIbHa C-1 29 2.3 _ 1 2 0,172 0,344
ciTKa

F.omeHTaana C-2 1.44 2.04 _ 2 4 0,0145 0,058
ciTKa

BeprukanbHuii K-1 14 2.0 1,3 1 2 0,086 0,172
KapKac

Tabnuus 3 — Cnenudikaiis apmMaTypHux BupoOiB Ha pyHgament @1.1.1

HaiimenyBanns | Mapka Po3Mipu enemMenTa, M KisnbkicTb, mr. Maca, T
eJeMeHTa Hosxuna | [llupuna | Bucora | Ha l Ha Hal | 3aranpna
¢byHa. | 00’exT | enem.

F.OpI/ISOHTaJ'II:Ha C-1 14 1,4 _ 1 22 0,07 1,54
ciTKa

[opu3oHTATEHA C-2 114 2.04 - 2 44 | 0,0059 0,26
ciTKa

BeprukanbHui K-1 11 2.0 1,3 1 22 | 0,035 0,77
KapKac

4.1.2 BuzHayeHHs 00cATiB podiT

[1noma onanyokxu GpyHIaMEHTIB

1. Inoma mutiB onanyOku Ha pyHaameHnT ©6.2.3
F1=2,7x0,3=0,81 »* Kinok. 2 wim.
F,=2,1x0,3=0,63 m° Kinvk. 4 wm.
Fs=1,5%0,3=0,45 m* Kinox. 2 wm.

Fi=1,5%x2=3 Mm% Kinox. 2 wm.

F5=0,9x2=1,8 M° Kinok. 2 wim.
Fe=2,8 M (rri3nodopmysau) Kinbk. I wim.

[IuTiB momero mol M
Fou=((0,81+0,45) x2+0,63 x4) x44=5,04 x44=221,76 m*
[uTiB momero Bix 1 M2 10 2 M°

Fou=1,8x2x44=3,6x44=158,4 m*

[IuTiB momiero OinbIme 2 Ve

Fou=(3x2+2,8) x44=8,8 x44=387,2 M°
2. ITnoma mutiB onanyoku Ha pyHgament OT6.2.11
F,=2,7%0,3=0,81 m* Kinok. 2 wm.
Feg=2,1%0,3=0,63 m° Kinok. 6 wm.
Fo=21%x2=42 M Kinvk. 2 wim.

Fio=1,5%x2=3 m> Kinox. 2 wm.
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F1.=2,8 M* (rui3nodopmysaa) Kinok. 1 wim.

[IuTiB momero g0l M

Fon=(0,81%2+0,63%6) x2=5,4x2=10,8 m*

[IuTiB momiero OinbIme 2 M

Fou=((4,2+3) x2+2,8) x2=17,2x2=34,4 m*

3. [Tnoma muTiB onayoku Ha pyHaameHT d5.2.5
F12=2,4%0,3=0,72 M° Kinok. 2 wm.

Fi3=1,8%x0,3=0,54 Mm% Kinox. 4 wm.

F14=0,9%0,3=0,27 »* Kinwk. 2 wm.

Fis=1,2%x2=24 Mm% Kinox. 2 wm.

F16=0,9%2=1,8 s’ Kinok. 2 wm.

Fi17=2,8 M* (rui3nodopmysaa) Kinvbk. 1 wim.

[I{uTiB mnomero gol M’

Fou=(0,72+0,27) x2+0,54 x4) x22=4,14x22=91,08 m*

[uTiB momero Bix 1 M 1o 2 M

Fou=1,8%2x22=3,6x22=79,2 m°

[IuTiB momiero OinbIe 2 M

Fou=(2,4%x2+2,8) x22=7,6%x22=167,2 M"

4. I1noma muTiB onanyoku Ha pyHgament @1.1.1
Fo3=1,5%0,3=0,45 m° Kinok. 4 wm.

F24=0,9%2,3=2,07 M’ Kinwok. 4 wm.

Fos=2,8 »* (rHiszodopmysau) Kinek. 1 wim.

[uTiB momero mol M

F,,=0,45 x4 x14=1,8x22=39,6 m*

[IuTiB momiero OinbIme 2 Ve

Fou=(2,07x4+2,8) x22=11,08 x22=243,76 m*

O0'em Oetony pyHIaMeHTIB (BU3HayeH1 y 1.1.5)

O6'em 6eTony byHaamenTy D6.2.3 Vo - 5=5,04 x44=221,76 m°
O06'em 6eTony pyrmamenty DT6.2.11 Vyprs,,=8,68%2=17,36 M
O06'em 6etony pynmamenty ®1.1.1 Vg, ; ,=2,46x22=54,12 M

Bun, kibKicTh 1 00caru apMoBHpoOiB (pyHAaMEHTIB (BU3HAUEH1 y 11.1.6)
Bua, kiapKicTh 1 006csru apmoBupo0iB @6.2.3 npuitmaeMo (Tabu. 1).
Bua, kiapkicTh 1 006csiru apmoBupo6iB T6.2.11 npuitmaemo (Tadi. 2).
Bua, kiapkicTh 1 00csaru apmoBupo0OiB @1.1.1 npuitmaemo (Tadur. 3).
[Tmomia miaMOCTOK.

Foio. = 0,7x1x2x(44+2422)= 1,4%(44+2+22)=61,6+2,8+30,8=95,2 m*

0,7%x1 — po3Mipu TiAMOCTOK, M
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Hormnsmg 3a 6eToHOM

[1101112 TOBEPXOHB, 1110 YKPUBAIOTH POTOXKEIO.
Fop. = 2,71x2,1x44+2,7x2,1 X2+1,5x1,5%22=5,67x44+5,67x2+2,25x22=

—=249,48+11,34+49,5=310,32 m*

[Tnoma IMOBCPXOHDb, IO ITOJIUBAIOTH BOJAOIO.

Fron = (249,48+11,34+49 5)x12=2993,76+136,08+594=3723,84 m°

12 — KUTBKICTH TIOJIUBIB, Pa3iB.

[305s11181H1 poOOTH

HJ'IOHIa TOPHU30HTAJIbHUX ITOBCPXOHDb, 110 iBOJIIOIOTB.
F.,.=(5,67-1,5x0,9)x44 +(5,67—1,5x2,1)x2+(2,25-0,9%0,9) x 22=

=4,32x44+2,52x2+1,44x22=190,08+5,04+24,42=219,54 m*

[Tnomia BepTUKaIbHUX MTOBEPXOHD, IO 130JIIOI0Th.
Fie. =((0,81+0,45+3+1,8) x2+0,63 x4) x44+((0,81+4,2+3) x2+0,63 x4) x2+
+(0,45+2,07) x4 x22=14,64 x44+18,54x2+10,08 x22=644,16+37,08+221,76=

=903 m®

3a OTpUMaHUMU PO3PAXyHKAMHU CKIJIAJIAEMO BIJJOMICTB 00cATiB poOiT (Tabdi. 4).

Tabnuus 4 — BigomicTb 00’ €MiB poOiT.

No Hassa niporiecis Omunn-| 0O0’eMm Kine- | 3arains-
3a/m (omeparriif) 1 poOiT Ha | KICTh HUH
BUMIPY OJIUH byHma- | ol'em
€JIEMEHT | MEHTIB. | poOiT
1 2 3 4 5 6
®ynnamentu O 6.2.3
1 | BcranoBneHHs CciTOK Bpy4HY Macoro 70 100 kr LIT. _1 44 44
T 0,1 44
2 | BcranoBneHHs kapKaciB Bpy4Hy Macoro 70 50 Kr LIT. _1 44 44
T 0,05 2,2
3 | BcranoBiieHHS CITOK BpYYHY Macoro 110 20 Kr IIT. 2 44 88
T 0,017 0,748
4 | MoHTax (IEeMOHTa)) OMATYOKH: S 0 1 M* M 5,04 44 221,76
S Bin 1 M2 110 2 M M 3,6 158,4
S 6impmr 2 M | M 8,8 387,2
5 | 30ipka, nepecTaBiIsIHHS MIIMOCTKIB. M° 1,4 44 61,6
6 | beronni poboTu M 5,04 44 221,76
7 | YKpuBaHHS NOBEPXOHb POTOXKEIO M° 5,67 44 249,48
8 | INommBaHHS MOBEPXHI BOJOKO M- 68,04 44 2993,76
9 | ®apOyBanbHa ripoi30sLis MOBEPXOHb
TOPU30HTATEHUX M 4,32 44 190,08
BEPTUKAILHUX M> 14,64 644,16
Oynnamentu @ T6.2.11
10 | BcraHOBiICHHS CITOK KpaHOM Macoro 1o 0,3 T IIT. 1 2 2
T 0,172 0,344
11 | BcraHoBieHHs KapkaciB Bpy4Hy Macoro g0 100 kr | mT. _1 2 2
T 0,086 0,172
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12 | BcraHoBneHHS CITOK Bpy4YHY Macoro 110 20 kr IIT. _ 2 2 4
T 0,029 0,058
13 | MoHTax (IeMOHTaX) OTIATYOKH Smolwm M° 54 2 10,8
S 6imbm 2 M | M 17,2 34,4
14 | 36ipka, mepecTaBsSIHHS I IMOCTKIB. M° 1,4 2 2,8
15 | Beronwni poGoru M 8,68 2 17,36
16 | YkpuBaHHS MOBEPXOHb POTOXKEIO M° 5,67 2 11,34
17 | TlonuBaHHS TOBEPXHI BOJOIO M° 68,04 2 136,08
18 | ®apOyBasibHa riAPOI3OIALIS TOBEPXOHB
TOPU30HTAIILHUX M2 2,52 2 5,04
BEPTHKATHHHUX M 18,54 37,08
Oynaamentu O 1.1.1
19 | BcraHoBneHHs CiTOK Bpy4HYy Macoro 10 100 kr IIT. 1 22 22
T 0,07 1,54
20 | BcraHoBIeHHS KapKaciB Bpy4HY Macoro 110 S0 kr IIT. 1 22 22
T 0,035 0,77
21 | BcraHOBIIGHHS CITOK BpY4YHY Macoro 10 20 Kr IIT. 2 22 44
T 0,0108 0,26
22 | MoHTax (IeMOHTaX) OnamyOKu: S o 1 M* M 1,8 22 39,6
S6imm 2 M | M 11,08 243,76
23 | 36ipka, mepecTaBIIsSHHS ITiIMOCTKIB. M- 1,4 22 30,8
24 | beronHi poboTu M 2,46 22 54,12
25 | YkpuBaHHS IOBEPXOHb POTOXKEIO M° 2,25 22 49,5
26 | ITonuBaHHS MOBEPXHI BOJIOIO M° 27 22 594
27 | dapbyBanbHa rigpoi3osiilis TOBEPXOHb
TOPU3OHTAIILHUX M 1,44 22 24,42
BEPTUKAITBHUX M 10,08 221,76

Bukonyemo MapkyBajbHY cxemy cTymindacroro ¢ynmamentry ® 6.2.3 (puc. 4).
Cknamaemo cnenu@ikamio €JeMEeHTIB OnainyOKu cToBOYacToro (GyHAaMEeHTy, KyIu

BHOCHMO YCI €JIEMEHTH KOMIUICKTY ONaJyOKH, epeBUHY (TIpH yJIallITyBaHH1 J0OOPiB).

41



C-24
MK-2.0 2 MK-2.0 OLL[-1.5-0.5 (4 mrr.)

\ HB-2.6 .
. S ! | pMe2e
g R\
OI1[-0,9-0,5 (4 mT.) S
BN RN [ :
1500 HB-2.6 MK-2.0. X
MK-0.5 111 0,603 OILE1.5-0 ;3/@{-0.5 HB-26 | 1500
- \ \ .
=] A0 M0 0 00 0
2100 [HB-2.6
I‘%”jom-lsﬂa Dm_og_{IaMKﬂS Hrs-Hgﬁzﬁ om-ne DSDU_I-LS-{LS MK-0.5
| E
—
a J L I I 1 1 H [T
"
L | HB5.6 OLL-15-03 | 2
2700 I -
Cnenudikanis eneMeHTIB onaty Oku
cTymH4aroro ¢pyaaamenty ©-6.2.3 MK-0,31
2100
Ne| Mapka |KITBKICTB
T TOI1-0.6-03 3 OI11-1.8-0.3 Dg-&g-m_m{_m
2 |OII-09-03[ 2 ' = =
3 | OII-0.9-0,5 8 Hb-3.6/
4 [O1-1.5-03] 6 OILL-1,5-0,3
5 [OIl-1.5-05] 8 HE-2.6 Al o
6 |OlI-1.8-03] 2 d =
7 |1MK-0.5 8
8 |MK-2.0 4 ‘/—”'I—U 0.60,3
9 |Hb-2.6 10
10 | HB-3.6 2 MK-0.5
11|C-24 8 S

Pucynok 4 — MapkyBaiibHa cxeMa cTymniHyactoro ¢pynaamenty @ 6.2.3 3i

crierrikaIliero eIeMEHTIB ONaTyOKH

4.1.3 KanpkyJsuiss BUTpPaT mnpani Ha 3AiliCHeHHs poOit 3 OyaiBHMITBa
¢pyHrameHris
Tabmunss 6 — Kanpkymsmis TpynoBux BuUTpaT 1 3apoOiTHOI TMJiaTHI Ha

BJIAIITYBaHHS (QyHIaMEHTIB

O0'em pobiT | Tpymomictkicts, | 3apoOiTHa IIATHS, CkIaj1 TaHKH
HaiimenyBanns mpouecy | OOrpyHTy JIIOI.-TOJ. TpH.
BaHHSA . . .
HOPM O,Z[I/.IH. K.IJ'IL- Ha Beboro Ha Beboro [podecis, K1HL-
BUMIpY | KICTh |OJMHUIIIO OJIMHUIIIO po3psin KICTb
1 2 3 4 5 6 7 8 9 10
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BcranoBneHHs kpaHOM E4-1-44 IT. 2 0,42x1,2= 1 8,82 17,64 apmaryp-
apMaTypHHX CITOK IIpPH 1.1,m.1a 0,5 HUK
JiaMeTpi apMaTypu J10 4 p. 1
32 MM, maci citok 70 0,3 2p. 3
T, IpU
TOPU30HTAILHOMY
posramnryBansi, K=1,2
BcranosineHHs E4-1-44 IIT. 68 0,36x1,2=| 29,24 7,44 505,92 apMmaryp-
apMaTypHHX KapKaciB T.2,1L.B 0,43 HUK
npu Maci 1o 100 xr, 3p. 1
K=1.2 2p. 2
BcranosineHHs E4-1-44 IIT. 66 0,24x1,2=| 19,14 2,9 191,40 apMmaryp-
apMaTypHHX CITOK Ta T.1,m.2a 0,29 HUK
KapKaciB Bpy4HY, IIpH 3p. 1
Maci go 50 xr, K=1,2 2p. 2
BcranoBieHHS ciTOK E4-1-44 IIT. 136 |0,17x1,2=| 29,92 3,81 518,16 apMmaryp-
BPYYHY, TIPH Maci 1.3,11.0 0,22 HUK
mo 20 xr, K=1,2 3p. 1
2p. 2
BcTraHoBiIeHHS IIUTIB E4-1-34 Y 272,16 0,62 168,74 11,45 3116,23 TeCIIp
JIEpeB’sTHOT OMaTyOKH T.2,1.1 4 p. 1
OKPEMO PO3TAIIOBAHUX 158,4 0,51 80,78 9,41 1490,54 3p. 1
CTYIIHYACTHX
(hyHIAMEHTIB IUIOIICIO 665,36 0,4 266,14 7,38 4910,36
molwm
Big 1 MZJIO 2 M
Ginbm 2 M
Te x, po3oupanHs E4-1-37 M 272,16 0,15 71,33 2,64 1255,48 Tecsp
TUTOIIECIO T.2,11.2 3p. 1
n0 1 M? 158,4 0,13 20,59 2,29 362,74 2p. 1
Big 1 MZJIO 2 M
Gimbm 2 M 665,36 0,1 66,54 1,76 1171,03
[TepecrapnsHHs E6-3 M 95,2 0,12 11,42 1,94 184,69 Tecsp
MiAMOCTKIB 12, 1. 5,0 4p. 1
2p. 1
migc.poo.1p. | 1
[Tpuitmannas 6€TOHHOT E-4-1-54 | 100m° 2,93 8,2 24,03 137,8 403,75 OETOHHHK
cyMirii y 6aaaio 2p. 1
[TonaBanHs kpaHOM E-1-6 M 293,24 0,29 85,04 4,87 1428,08 | marmmHIiCT
0OETOHHOT CyMillli B T.2,1.16 0,145 42,52 5p. 1
Gamti 06'emom 0,8 m° a,0 OETOHHUK
2p. 2
Bxaganus kpanom E4-1-49 M 54,12 0,42 22,74 7,41 401,03 OETOHHHUK
0eToHHOI cyMili B 1.1, 1.3 3p. 1
0aIsIX Y OKpEeMO 239,12 0,33 78,91 5,82 1391,68 2p. 1
po3TamoBaHi
(dhyHmamMeHTH 00'eMoM
1o 3 M
o 10 M
BxpuBanHs 6eTOHHOT E4-1-54 | 100 m? 3,1 0,21 0,65 3,53 10,94 OETOHHHUK
MIOBEPXHI POTOXer0 .10 2p. 1
TTonuBka 6€TOHHOT E4-1-54 | 100 M* | 37,24 0,14 521 2,35 87,51 OCTOHHHUK
MOBEPXHi BOAOIO 3 &Y 2p. 1
NUIAHTY 33 OJIUH pa3
3HATTS 3 OETOHHOT E4-1-54 | 100 m? 3,1 0,22 0,68 3,7 11,47 OETOHHHUK
MOBEPXHI POroxi m.12 2p. 1
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®dapOyBanbHa E11-37 | 100 m? 9,03 9,38 84,7 173,15 | 1563,54 | i3oiroBalib-
TLAPOI30ISIList HUK
po3piKkeHHM OiTyMOM 4p.
BPYUYHY BEPTHKAIbHUX 2p.
MOBEPXOHb
Te %, TOPU3OHTATIBLHUX E11-37 [100M*| 2,2 5,18 114 95,62 210,36 | i3omroBab-

HUK

4p.

2p.
Pazom 1078,2 19232,55

42,52

a1 pobotn 15% 161,73
Bcroro 1239,93

414 TexHuiko -

(pynrameHnris

1. IlmanoBa (BupoOHHMYa) CcOOIBapTICTh MAIIMHO-3MIHKM pPOOOTH MAIIHH 1

MEXaHI3MiB.

eKOHOMIYHI

NMOKAa3HUKU TEXKApPpTH Ha BJallITyBaHHA

Co061BapTiCTh MATUHO-3MIHU POOOTH MAIIUH 1 MEXaH13MIB.

Jns aBrokpany KC-2561E

Covan -ron=24,55 TPH.

Jliis aBroberoHoHacocy Chb-126A (270-0051)
Covann -ron=74,59 TpH.

Jlst aBToOeToHO3MinTyBaua Ch-69

Coan -ron=33,68 TpH.

2. Co0iBapTicTh 3BEJICHHS 3a711300€TOHHUX (DYHIAMEHTIB

C, =1,08 (Z Chranrron X T) +1,531T = 1,08 x ((24,55 (16,32 +

51,61+ 50,21 + 26,89
2

+1,5 X 16256,64 = 32392,98 rpn.

51,61 + 50,21 + 26,89
> ) X 2)+

) + 33,68 X (16,32 +

3. CoGiBapTicTh yKmaganus 1 M° GeTomHy
Co 3239298

C. =—2=222727" _ 163,07 rpu./m3
e T T 19864 CpH./M

4. TpyaoMicTKicTh BIamTyBaHHs | M° GETOHHOTO (hYHIAMEHTY.
_ Qpys  1049,59

_ _ 3
V- 19864 5,28 mon. —roxa./m
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4.1.5 TexHoJ10Tis 3BeIeHHSI MOHOJITHUX QyHIAMEHTIB

Jo moyatky oOnamTyBaHHS (YHIaMEHTIB MOBHMHHI OyTHM BHMKOHAHI HACTYIIHI
poOOTH: OpraHi3oBaHO BiJIBEJCHHS IMOBEPXHEBHX BOJ BiJ MalJaHuYWKa; BJIAIITOBaHI
mia'i3Hl  aBTOJOPOTH; IIO3HAYEHI NUIAXY pyXy MeXaHi3MIB, MICIS CKJIaJayBaHHS,
YKPYIIHEHHSI apMaTypHUX CITOK 1 OMamyOKH, MiArOTOBIIEHA MOHTa)XXHa OCHACTKa 1
NPUCTOCYBAHHS, 3aBE3€HI apMaTypHI CITKH, KapKach Ta KOMIUIEKTH ONaIyOKH B
HEOOXITHIN KIJTBKOCTI; BUKOHAHAa HEOOXIJHA MiATOTOBKA Tif (yHIAMEHTH; MPOBEACHA
reojie3nyHa po30KMBKa oced 1 po3MiTKa MOJIOKEHHsSI (DYHJIaMEHTIB y BIAMOBIAHOCTI 3
IIPOCKTOM; Ha TIOBEPXHIO OCTOHHOI MAroTOBKH (apOOr0 HAHECEHI PHU3HUKH, IO
(IKCYIOTh MOJIOKEHHS POOOYOT IIJIOIIMHY IIUTIB ONaayOKH.

Apmamypni po6omu.

ApmaTypHi eIeMEHTH JOCTaBJSAIOTh Ha OyIIBETbHUN MalJaHYMK BaHTaXKIBKOIO 1
PO3BAaHTAXYIOTh Ha CKIAJCHKUX MalJIaHuMKaxX, IepeJ] MOHTaXEM eJEMEHTIB ix
MEPEMIIIYIOTh 0 MICI[b iX BCTAHOBJICHHS.

ApMOKapkacu Ta CITKA MiIOMIBUA (PyHIaMEHTIB Macoro moHax S0 Kr
BCTAHOBIIOIOTH aBTOMOOUTEHUM KpaHoM KC-2561E, ykmamatoun apmaTypHi CITKU
miI0mBH (QyHIAMEHTIB Ha (iKcaTopH, sKi 3a0€3MeUyloTh 3aXUCHHUM IIap MO MPOEKTY.
[licns BmamTyBaHHS ONATYOKM MIJOIIBH (PYHIAMEHTY BCTAaHOBIIOIOTh apMaTypHl
€JIEMEHTH M1AKOJIOHUKA 3 KPIIIJIEHHAM HOro A0 HUXKHIH CITI B'SI3aJIBHOT IPOTOM.

Onanyoni pooomu.

OnanyOky Ha OyHIiBeJbHUM MaWJaHYUK JOCTaBIISIIOTH aBTOTPAHCIIOPTOM
KOMILJIEKTHO, TOTOBOIO JI0O MOHTaxy, 0e3 mopoOoK Ta BumpamieHb. [IpuBe3eHi Ha
OyIiBeNbHUNM MaWJaHYMK €JIEMEHTU OMayOKu PO3MIIIYIOTh B 30HI Jii MOHTaKHOTO
KpaHa. Bci eneMenTn omanyOku MOBHHHI 30epiratucs B TMOJIOKEHHI, BiAMOBIIHOMY
TPAHCIIOPTHOMY, PO3COPTOBaH1 32 MapKaMH Ta TUTIOPO3MipaMH.

JpiObHoumTOoBa onanyOKa CKIaJAaeThCsl 3 HACTYIMHUX CKIIAJOBUX YACTHH: JIHINHI
IIUTA BUKOHAHI 3 THyTOro mnpoduio (mBenep), najxyda B IIUTaX BHKOHAHA 3
JaMiHOBaHO1 (haHepu TOBIIMHOIO 12 MM; Hecydl €JIEeMEHTH — CXBAaTKH MpU3HAYCHI JJIs
CIPUMHSATTS HaBaHTAXEHb, 1110 JIIOTh Ha OMadyOKy, a TaKOX g 00'€THaHHS OKPEMUX
IIUTIB B maHen abo 6;0ku. BoHW BUroTOBIIEHI 3 THYTOTO Mpodiiio (IBenepa); UUTH
KyTOBI — CIyXaTh IJis OO0'€IHAHHS IUIOCKUX IMUTIB y 3aMKHYTI KOHTYPH; KyTHKH
MOHTXH1 — CITY’)KUTb JJIs1 3'€/IHAaHHS IUTIB 1 MaHeJel B 3aMKHYTI OnajayOHI KOHTYpH;
raKk HaTsOKHA — 3aCTOCOBYIOTH JUISI KPITJICHHS CXBAaTOK JO IIWTIB; KPOHINTCHH —
CIY’KUTh TJICTaBOIO JJIs pOOOYOTO HACTHITY.

MoHTaX 1 JEMOHTaX OMATyOKH BEIyTh 3a JOIMOMOTOI0 aBTOMOOUIBHOTO KpaHa
KC-2561E.

Jlo mouaTKy MOHTaXxy onanyOKku BUpPOOJISAIOTh YKPYIHIOBaJIbHE 30MpaHHS ILUTIB
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B [TaHEJI B HACTYITHIN MOCTIJOBHOCTI: HA MallIaHUMKY CKJIalyBaHHS 30MParOTh KOPOO 13
CXBaTOK; Ha CXBAaTKU HAaBINIYIOTh IIUTH; Ha PeOpO IIUTIB IMaHEN HAHOCATH (apOoro
PHUCKH, 1I0 MO3HAYAIOTH MOJI0KEHHSI OCEH.

BnamryBanHs onanyOku (QyHIaMeHTIB poOJIATh y HACTYIMHOMY TMOPSIKY:
BCTAQHOBJIIOIOTh 1 3aKpIIUIIOIOTh YKPYIHEHI TMaHed ONalyOKd HHXKHBOI CTYIEHI
MiOIIIBY; BCTAHOBIIOIOTH 310paHUil KOPOO CTPOTO MO OCAX 1 3aKPIIUIIOIOTH OMATYOKY
HUKHBOI CTYIEHI METaJeBUMU IITUPSMU J0 OCHOBU; HAHOCATH Ha pedpa YKPYIMHEHUX
naHesnel KopoOuW puckd, MO (IKCYIOTh TMOJIOKEHHS KOpoba Apyroro CTYIEHS
dbyHIaMeHTy; BUICTYNMBIIM BIJT PHCOK Ha BIJCTaHb, PIBHY TOBIIWHI IIHTIB,
BCTAHOBJIIOIOTh  MMOMNEPEAHbO 310paHuil  KOpoO JPYyroro CTYHEHS; OCTaTOYHO
BCTAHOBJIIOIOTH KOPOO JIPYroro CTYMEHs; B Tiil e MOCIII0OBHOCTI BCTAHOBJIIOIOTH KOPOO
TPETHOTO CTYTEHS; HAHOCATh Ha pedpa yKpYIMHEHUX MaHeIe BepXHbOI0o KOpoOa PHUCKH,
10 (HIKCYIOTh MOJOXKEHHSI KOpoOa MiJKOJOHUKA; BCTAHOBIIOIOTHL KOPOO MiAKOIOHHKA;
BCTAHOBIIIOIOTH 1 3aKPIILTIOIOTh ONAITYOKY BKJIAIUIIIIB.

Hemontaxx omanyoku 3riggo JICTY-H b B.2.1-28:2013  mo3BosiseThbcs
MIPOBOAUTH TUIBKH ITICHS JOCATHEHHS OCTOHOM HEOOXI1THOI MIIHOCTI 1 3 JI03BONY
BUKOHAaBLA poOiT. JleMOHTaxx omnamxyOKu 3A1MCHIOETbCS B MOPSAKY, 3BOPOTHOMY
MOHTaxXYy. [licist 3HATTS onmamyOKu HEOOX1IHO: IPOBECTH Bi3yaJbHUI OIJIAJ ONMATyOKU;
OYMCTHUTH BIJl HAJUILIOTO OETOHY BCl €JIEMEHTH ONayOKU; 3pOOUTH 3MallleHHs Nanyo,
MEPEBIPUTH 1 HAHECTH MACTHJIO HA TBUHTOBI 3'€ THAHHSI.

bemonni pooomu

Jlo mouaTky ykJjagaHHs OETOHHOi CyMilli TMOBUHHI OyTH BUKOHAHI HACTYIIHI
poOOTH: MepeBipeHa MPaBUIbHICTh BCTAHOBICHUX apMaTypH Ta ONainyOKH; YCYHEH1 BCl
nedeKTH onanxyOKu; MepeBIpeHO HASBHICTH (PikcaTopiB, 1m0 3a0€3Medyr0Th HEOOXITHY
TOBLIMHY 3aXMCHOIO 1Iapy OETOHY; MPUIHSATI 32 AKTOM BCl KOHCTPYKIIIi Ta X €IEMEHTH,
JOCTYI A0 SIKMX 3 METOIO MEPEBIPKH MPABUIBHOCTI BCTAHOBJICHHS MMiciil O€TOHYBaHHS
HEMO>KJIMBHI; OYUIIEHI BiJl CMITTA, Opyay Ta ipki omanyOka i apMarypa; nepeBipeHa
po0oTa BCIX MEXaHI3MiB, CIIPABHICTh MPUCTOCYBaHb OCHACTKHU Ta IHCTPYMEHTIB.

JloctaBka Ha 00'eKT OETOHHOI CyMillll Mepen0ayacTbCcsi aBTOOECTOHO3MINITYBa4aMHU
CBb- 69 B kUTBKOCTI 2 MIIT.

[logaua GeTOHHOI cyMilll OO MICUS YKJIaJaHHS 31MCHIOETHCS AaBTOKPAHOM B
Gamwti 06’emom 0,3 M.

Ho ckmany poOiT 3 OeToHyBaHHS (YHIAMEHTIB BXOJATh: MPUHOM 1 MojAaya
OETOHHOI CyMillll; YKJIaJaHHA 1 yIIIJIbHEHHs] OETOHHOT CyMIIIIi; AOTJISA 32 OETOHOM.

beronyBanHa (yHIaMEHTIB 3MIMCHIOETHCS B JBa €Talu: Ha TEPIIOMY eTalll
O0eToHyI0Th OamMak (yHIaMEHTy 1 MiJKOJOHMK JO BIAMITKM HH3Y BKJIQJMINA; Ha

JpyroMy eTari OETOHYIOTh BEpXHIO YACTUHY IT1IKOJIOHMKA TICTSl YCTAHOBKHU BKJIQTUIIIA.
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beronny cywmim ykiagaroTh TOPHU3OHTAIBHUMH Iapamu ToBiuuHOKO 0,3-0,5 M.
Koxen map OeToHy peTeapHO VIIUIBHIOITh TIMOMHHUMH BiOpartopamu. [lpu
yIIUIbHEHHI O€TOHHOI CyMilll KiHelb po0o4oi dYacTUHHW BiOpaTOopa TOBHHEH
3aHYpIOBATHCS B paHille MokjIajeHuil map 6etony Ha 5 - 10 cm. Kpok mepectaHOBKU
BiOpaTtopa He MOBUHEH mepeBulyBatu 1,5 paniyca #oro mii. ¥ kyrtax 1 Ounst CTIHOK
onanyOku OETOHHY CyMIIl JOJAaTKOBO YUIUIbHIOIOTH BiOpaTopaMu abo IITHKYBaHHSIM
pyuyHuMHu 1rypoBkamu. JloTuk BiOpatopa mig Yac poOOTH OO0 apMaTypu He
JOTMyCcKaeTbes. BiOpyBaHHS Ha OJHIN MO3UINT 3aKIHIYETbCS TIPH MPUITMHEHH] OC1JIaHHSA 1
MOSIBU IIEMEHTHOTO MOJIOKa Ha TMOBepxHI OertoHy. ButsaryeBatu BiOpaTop mpH
MEPECTAHOBII CJIIJ] TOBUILHO, HE BHMHUKAIOUH, 1100 MOpOXKHEYA MiJi HAKOHEUHUKOM
PIBHOMIPHO 3amlOBHIOBajacsa OeTOHHOIO cywimito. Ilepepa MK  eTanamu
O6etoHyBaHHs (200 yKJIaJaHHSAM IIapiB OETOHHOI cyMili) nmoBuHeH OyTu He MeHIie 40
XBUJIMH, aJI¢ HE OlIbIIe 2 TOJIUH.

[Ticns yknagaHHs OETOHHOI CyMilll B onaidyOKy HEOOXITHO CTBOPUTHU CIIPUSATIUBI
TEMIIEpATypUu Ta BOJOTOCTI YMOBH JJisi TBEpAHEHHA OeToHY. 'OpH30HTaIbHI MOBEPXHI
3a0€TOHOBAHOr0 (PyHAAMEHTY BKPHBAIOTh BOJIOTOK MIIIKOBUHOIO, Ta Ha MpPOTA3I

BCHOI'0 TEPMIHY MEPIOTUYHO 3BOJIOKYIOTh.
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PO3JILT 5

OPTAHI3AIII BY/JIBHHI[TBA

KHY.BP.192.26.197¢c.17 Ob
IHpizeuwe | Ilionuc | [ama
Kepisnux | Timuenxo Cmaois | Apxyw | Aprywie
Koncynom. | Timuenxo IIpoexmysanus O6yoienuymea bp
baxanasp | Kosanwvosa MPbLOXNPONIMHOI 0YOi6i
3as. kap. | Banosoii YaBYHONUBAPHOO Yexy 3b1-23ck
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5.1 CniocoOu BUKOHAHHSA POOIT
Jns 3nificHeHHs OyiBHUIITBA NpPUHAMAaK0 TakKi CIOCOOM BHKOHAHHS pOOIT Ta
orepartiu:

1. 3emusiai pobotu. /o moyaTky po3poOKH KOTJIOBaHY 3pi3a€MO POCIMHHUN
map. Po3poOKy KOTIOBaHy BHKOHYEMO TyCEHHYHHM eKckaBaTopom FEO-4122 3i
3BOPOTHOIO JIOMIATOIO Ta EMHICTIO KoBima 0,5 M° 3 YACTKOBHM BHBO30M TPYHTY y BiJBal.
[Ticnms po3poOKH TPYyHTY €KCKaBaTOPOM BHKOHYEMO IIJIaHYBaHHS MaiIaHYMKa 3a
nornomororo Oynsao3epa J13-19 ta katka JIY-50.

2. ®yHaaamMeHTHI poOoTH. BiamToByeMo MOHOJITHI 3a11300€TOHHT (yHAAMEHTH
3a cXemow OeToHyBaHHS KpaH-Oamas (aBrokpan KC-2561E 31 crpinoro 8 M);

BJIAIITYBAaHHS MOHOMITHUX (pyHaaMeHTiB mij obnagHanHs (KC-2561E).

Tabmuusg 1 — Ilepenik 30ipHUX eleMEHTIB Oy 1B

No HazBa enementy Mapka Kinp- Posmipu, M 06’em, M° Bara, T.
3a/n eJIEMEHTY | KICTh " "
wr. | E g 2 ) = o & ‘E
g 2 H 3 m 3 N3 | Az
| | Konona wpaiin. 4K132-7 | 22 | 144 | 09 | 04 | 484 | 10648 | 121 | 2662
sty 2K108-6 | 26 | 11,85 | 07 | 04 | 2,96 | 76,96 74 | 1924
2 g;;yo‘*a CCpCAH. 13K108-20| 13 | 11,85 | 08 | 04 | 392 | 5096 908 | 1274
5 | Paxseprosa 3KD141-1| 7 141 | 04 | 04 | 226 | 1582 | 564 | 39,48
KOJIOHA 2K® 117-1] 10 | 15300 | 04 | 03 | 14 14 351 | 351

BKHB6-2C| 48 5950 | 1000 | 600 | 1,66 79,68 4,2 201,6

4 | Hinpanosa banka  |'pypss 161 18 | 11950 | 1400 | 650 | 4,63 | 83,34 | 117 | 210,6

®II-6-18| 13 18 | 2,7 | 024 | 32 416 8 104

5 Eggg‘f;;fm OIII-6-24| 13 24 | 28 | 03 5 65 154 | 200,2
®C-24-66 | 11 24 | 28 | 035| 6 66 18,48 | 203,28

6 | Muanoxpurrs | HC 141 168 [ 507 [ 03 [ 296 | 1,07 | 17976 [ 23 [ 3864
TIHIT-28...34] 72 | 11,96 | 0,45 | 2,96 | 2,48 | 178,56 7 504

7 ®dyHIaMeHTHA dK6-12 36 5,05 | 0,45 0,4 0,6 21,6 1,5 54
Banka ®BH-1K | 14 | 102 | 04 | 03 | 111 | 1554 | 2,8 39,2

I[ICJ 16 | 436 6 1,2 0,2 1,7 741,2 1,9 828,4

M[ICJI 17 40 6 1,8 | 0,24 | 2,56 102,4 29 116

8 | Crinosa masens MCi22 | 196 | 12 | 1.2 | 03 | 34 | 5304 | 48 | 7488

[1CJI 24 14 12 1,8 03 | 512 71,68 7,1 99,4

9 | Criiika Bopit CB 8 3,6 0,4 04 |0,576 4,61 1,44 11,52
10 | Purens Bopir PB 4 4,4 0,4 0,7 |1,232 4,93 3,08 12,32
Bceboro 1169 2450,52 4380,3
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5.2 IligpaxyHok o0cAriB pooiT

Tabnuis 2 — 3BeieHa BIIOMICTh BUKOHAHHS 00CSTIB pOOIT

No 5 ) O06’eM poOIT
e HaiimenyBaHHs po0iT On miipy | Kimesiors
1 2 3 4
1 [TnanyBanust maiiganunka (Sx1,15)=96x12+72x78x1,15=6768x1,15 1000 m° 7,783
2 3pi3aHHs POCIMHHOTO IIapy TOBIIMHOKI 15 cm (Sx0,15)= 6768%0,15 1000 m* 1,167
3 Po3pobka rpyH(T\};Ke:Kgif?s)sggl;é 21\:11(;71;0_1;1;1;50,5 M’y BigBan 1000 »° 10,459
A e I T
5 . Po3poOka rpyHTy BpyuHy (TiI4HuCTKa) 100 o3 036
(ximpk.pyHI. xSpx0,1)= 1,5x1,5%x22+2,4x1,8x32+2,7x2,1x30)x0,1 '
6 . Beronna miaroToska min pyHaaMeHTH 100 o3 036
(ximpk.pyHI. xSpx0,1)= 1,5x1,5x22+2,4x1,8x32+2,7x2,1x30)x0,1 '
7| i et (S VD= | w0 |2
: B ot i o6t IEE
: g bt s o | 7
10 L d 23 53133, 24 2 100" | 261
11 3BopoTHa 3acuiika 0yibao3epom 80 i.c. (V) 1000 12,24
12 ViinbHeHHsI IPYHTY Mpu 3BOpOTHI# 3acumiti (V) 1000 12,24
13 MoHTax KOJIOH IIT. 110
14 MoHTax ITiIKpaHOBHUX 0aJIOK IIIT. 108
15 MoHTaX KOHCTPYKLiK HOKPUTTS (S) v 6768
16 MoHTax KOHCTPYKIiT oropoxi (S,=Pxh)=144x13,2+228%13,2 M’ 4910,4
17 BrnamrtyBanuas napoizossiuii B ogus mup (S) 100 m° 67,68
18 BramryBanHs nemMeHTHO-TIIaHOT cTsoKKH (1=20 MMm) (S) 100 m* 67,68
19 BrnamtyBanHs yremoBaya mimTHOTO (S) 100 m° 67,68
20 HaxkneroBanHs TpUIIapOBOro PYJIOHHOTO KWIHMY (S) 100 m° 67,68
21 O3n06eHHs mokpiBensHO0 cTamto (0,7xL)= (144+300)%0,7 100 m? 3,108
22 ®apOyBaHHs CTiH 3 CepeJMHI TPUMIILECHB (S,) 100 m° 49,1
23 dapOysanns dacanuis (S,) 100 m° 49,1
24 ®apOyBaHHs 3a0BHEHb BikOHHHX 1popi3iB (30 % S,) 100 m° 14,73
25 dapOyBaHHs KOHCTPYKILiH MOKpHUTTS (Sx1,6) 100 m° 108,29
26 VYinineHeHHs IpyHTY mieoHeM (S) 100 m° 67,68
27 BnamryBanus yopHoBoi 6eToHHOI mimtoru (=100 mm) (S) 100 M 67,68
28 Brnamtysanus yuctoi mignoru (t=20 mm) (S) 100 M 67,68
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29 3acKIJICHHSI METAJICBUX paM poMuciioBux OymiBens (30 % S,) 100 m° 14,76

30 Canrexniuni podotu (Vgy, x0,03) 3% 1050,32
31 Enexrpotexniuni po6oTa (Vgy, x0,03) 3% 1050,32
32 bnaroycrpiit Tepuropii (Vy, %0,01) 1% 350,01
33 [TinroroBka 1o 31a4i 3 mHi

34 Momntax obmagHanHs (Vey, X0,1) 10% 5251,52
35 [TyckonanaropKyBaibHi podotu (Viy, X0,005) 0,5% 175,05
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5.3 Kaprka-BH3HAYHMK KaJieHIapHOro rpadika

Ta6nus 3 — KapTka-BU3HaYHUK KajeHAapHOTo Tpadika

Hopma Ha
OO6csT pobiT OJTMHHIIIO TpymomicTKICTh Ha BeCh 0OCST OcHoBHi | Bukonapern o
= BHMIpY. MEXaHI3MHU k= =
N Hazsa poGiT ta 2 A 8 Jlion-roz Mau-rox bpurana | 3 £
0 ) g S = .2
KOMIIIEKC POBIT S 5 & =5 S . ' . 9 2
= g 5 E( ['_‘ z 5 = 2 5 > = < = =
| fE | S| s | g | B ElE| S E|E|elElF
= g = S = = 2 & = | 5| & | 8§ e
o = = SRR =
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
o -
- o = o &
1 HElHyBaHHH S 7,783 o ) 06 . . 4,67 4,0 ; 1 g 1 1 0,5
MakjaHunKa g 5 & :
2 S
=
o -
3pi s i o &
2 PI3ANHA S 1,167 ~ - 19,55 . - 2281 | 240 S 1| 8 | 1] 2 |15
POCIMHHOTO [Iapy = 5 e} =
g 5 :
A~ =
Po3poOka rpyHTy
€KCKaBaTOPOM 3 €MK. )
xosma 0,5 M° y 10,46 s, 204,49 444,56 376 - T
BiBaJ “s S NS ©' 5 4
3 1 o 1,69 - 19,55 42,5 33,04 ) 71,83 64 g ;’:’ 15 Lo a | 1+5 2 75
S 3,37 z 65,88 143,23 120 |oS =E ’
1 3.4 K 66,47 1445 120 0% g2 2 175
111 2 = 39,1 85 72 = 2 | 45
IV
Te x 3
o
HAaBaHTAKEHHSIM B 139 - 30,72 88 85 80 %: T o
ABTOCAMOCKH/TH o ~ o L
= 5 S o s 2 2 | 1
4 1 o 0,33 — 22,1 63,92 7,29 - 21,09 16 - 15 ‘_:; N 1+5 2 15
0 S 0,41 = 9,06 26,21 24 ] w =% ’
11 0,38 ) 8.4 24,29 24 = 3 2 | 15
v 0,27 a 5,97 17,26 16 Q = 2 |1
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Po3pobka rpyHTy T
. N
BpYy4HY (IIiTYNUCTKA) 0,36 3 162,31 144 o
™ o IQ.
I 2 0,155 0 261,8 - 40,579 32 - . < i
1 S 0,098 % 25,66 32 g
101 0,058 & 15,18 16 2 0,5
v 0,049 a 12,83 16 3 05
beronna miaroroska N
™ F'| — on
! z 0,155 & 5278 | 9456 | 81,81 80 14,66 3 E ig
11 S 0,098 . 51,72 48 9,27 o 2 )
I 0,058 < 30,61 32 5,48 = g 1
v 0,049 25,86 32 4,63 2 1
BuiramryBanns
MOHOJITHAX 2,17 o 739,43 768 145,07 o
(byH1aMeHTIB o < = T2 2,5
I Z 0,95 2 340,75 | 66,85 | 323,71 320 63,51 P £ 1e
I = 0,58 ) 197,64 192 38,77 O £ L ;
I 0,35 o 11926 | 128 234 & g~ 1
v 0,29 98,82 128 19,39 K 1
BiramtyBanns o
(hyHIaMEeHTIB Tix 32 858,4 768 126,24 &
OO A "= 0.8 3 2146 192 31,56 Z o 3
' ) ' ' = B
I S 08 = 26825 | 3945 | 5146 192 31,56 & T & 3
1 = 0,8 & 214,6 192 | 3156 < z 3
11 0.8 & 2146 192 31,56 8 3
v 2
Bepruxansna -
ri;[poigon;{]_[i;{ 7,16 239,37 224 7,94 :—é"
. ~
HIAMEHTIB N ’
Pynn I s 3,11 3 335 111 | 10419 96 3,45 = . 3
= 19 = : : 63,65 64 2,11 ' 2 2
1 = 12 Q 40,2 32 1,33 2 1
I 0,95 A 31,83 32 1,05 g 1
\% -
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lopuzonTansHa

96

T1IPOI30TIATIIS 2,61 82,89 8,46 y
@ = o
HIAMCHT ~ T
10 by HI Y 5 1,11 3 3176 | 304 | 3525 32 36 ) 2 & 1
= 0,72 = ' ’ 22,87 32 2,33 ' g 1
I - 0,42 R 13,34 16 1,36 = & 05
Q I
I 0,36 . 11,43 16 1,17 R 05
v
3BOpOTHA 3aCHITKA
141,83 128
Oymnbmozepom 80 I.c. 10,46 o 2
I s N 3 g
11 I S 1,69 - - 13,75 - - 23,24 " o g 15
S 3,37 ) = S 25
il — 34 3 46,34 40 5
v ) A~ 46,75 40 S 2,5
275 24 15
VYinpHeHHS TPYHTY
pH 3B0p01-“HiI\/'I 1046 - 148,91 128 Z
3aCHITII g S NS
12 I S 1,69 I - 16,76 . - 2 5 15
= 337 - ' 28,32 24 Z £ 55
1 S ” 5 46,34 40 : ’
111 ) £ 46,75 40 < 25
v 275 24 15
MOHTaX KOJIOH 86 - 1467,4 | 1240 237,6 7
o— e}
13 III o 38 = 853 lel | 560.28 480 90,72 ) é = o 6
= 22 2 ' ' 240,12 | 200 38,88 e g 2,5
I 15 g 240,12 | 200 38,88 5 ey 25
v 11 = 426,88 360 69,12 S =
s = 4,5
_ Monraie 68 7506 | 720 | 150,12 Lo
MIKPAHOBUX OaJlok = v (9]-4
I & = é =9
1 11 = 32 3 s 146 1 2502 | 240 | 50,04 ] Al g & 8
I 18 5 83,4 80 16,68 & iy 1
v 12 = 166,8 160 33,36 S ¥ 2
6 250,2 240 50,04 3
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MomnTax 0anok
MOKPHUTTS 12M
MonTtax pepm

MOKpUTTS 18Mm nl
Mowta depwm 479 103943 | 896 253,87 f 2
mokputTs 30M .| &
MOoHTaX ILIUT : 5 2 - 2
15 = 2 2,17 0,53 - v & §
HOKPHTTA 61,50 H 146 % 31682 | 256 77,38 S I3 3,5
M ' y = !
OHTIK TLTHT 127 2 275,59 240 67,31 Z 2 3
MOKpHUTTA 12x1,5m 127 27559 | 240 | 67,31 = 3
I 79 171,43 160 41,87 < 2
II
11T
v
MoHTaX CTIHOBUX
manenen 6x0,9 m °
MouTax q)YHII 756 5 2411,64 2040 627,48 SI i -
6asok 6 M | § o &
: : = _ m = ql
16 | MonTax enem. BOpiT 5 294 Z 3,19 0,83 937,86 800 244,02 5 Z A 10
I 149 B 475,31 400 123,67 4 g >
Il 149 ~ 475,31 400 123,67 & g & 5
101 164 523,16 440 136,12 A = 5,5
v
YILIBHEHHS IPYHTY 67,68 . 74,92 60 74,92 60 N
neOHeM > iy
I o~ o [\l
17 = 0 121 121 = 1
1 S 11,52 - : : 27,88 24 27,88 24 ' z
I - 21,6 @) 15,68 12 15,68 12 g 0,5
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— o
18 I S 11,52 - 41,87 ) 551,46 480 ) i : N 6
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a) BramryBanus
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mrap o &
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5.4 Po3paxyHKOBa MaTpHUs

Tabnuus 4 — [ToyaTkoBa po3paxyHKOBa MaTPUILS
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Ta6muis 5 — Po3paxyHkoBa MaTpulis

raidon kHHegALIIeI g

12

66

71

71

80

80

8,5

88,5

88,5

55

94

28

20

nrododo
UIIIAJLOHOM XEBLHOJN

11

56

10

66

66

71

7

71

76

9

76

55

815 |7

25,5

yLLudxon
UIMIAJLOHOM XEBIHOA

10

52,5

3,5

56

56

59

59

62

62

64 | 12

11,5

MOILrBQ
XUdOHRANII I XCBLHOJA]

49,5

52510

52,5

535125

53,5

55,51 3,5

55,5

58,535

HOLLOXM XXBLHOJN

40

46 | 3,5

0

46

2,5

485 | 4

48,5

2,5

51|25

51

4,5

555 (0

155

WEHHOHAITINA
€ einnoee eHLOdOEE

38,5

15

40

40

2,5

425 | 3,5

0

42,5

2,5

45| 3,5

45

15

46,5 | 4,5

2

A1HOWETHA( BIEBIroerodrL
eHAIreLHOEHdOI
el eHIreduLdog

33

37115

37

40

40

15

41,5

15

43

10

EHHRHITRIQO
11 9ILHOWRTHA(D
KHHegALMeL g

29,5

325105

32,5

355|115

35,5

38,5

12

ILHOWBTHA(D
XUHLITOHOW KHHegALIIeI g

27

2,5

2950

29,5

15

31115

31

32135 38515 4151

32

33|55 415|0

0

EXE010JIII BHHOLOQ BL
AunAda A1HAdI eg0deod

23

3,5

26505

16

26,5

2,5

29105

29

15

30,505

4

30,5

15

32

wodoregexoxo
K1HAdI eM00dE0d

7

16 | 10,5

16

25

25

5,5

305|0

28,5

Adem
oloHHUI00d BHHEEIdE BL
BIURHEYHEN EHHREAHRL |

1,2

1

3axBaTKu

v

ZTj
3MiHu

PobiTHHKHN

61



[TponoBxeHHs Taba. 5

N
©
—
AIM3 QO BhEXE N ™ |G
(2]
rp)
—
(2]
Te)
—
itdoindar widioAorerq | o~ oo | g
N~
Te]
—
N~
)
—
nrogod
I o~ =8
THIIred AXKITOJRIrBHONMOA] |
Lo
Te]
—
AN N~ N Y9}
< < o o]
— — i —
n10god Hdarregorgorey | o o ™ Y|y
(2] [9N] P~ [9N]
™ < < Py)
— AN | - o O | (V]
~ o~ ~ o
™ < < )
— i — —
HMIOII I . © o
o) o) ™ N
1010Wh BHHedALMRL | < - !
< ~ N N~
™ —| ™ < <
— — | O | ™| o
) — o) ~
b ™ ™ <
— — — —
BHHBHITRIrQO XBLHOJN | ™ ) ) o PR ENE RS
Lo ™ — (2] o)
— N 0l m ™ -
— [ | e} — O | o
® o) - w0
MJIOLTII — 3 A &
) [To | Lo —| 0
1090HdOR KHHEEALIELA | G o - L ~ || o
— o - ~ ™
BL WOHQOII BHHOHIIMIT £ - 0 o [To)
o o — N|™M —
— O | < | - | N
— <t ~ o
o o o =
- - — —
1109od HhHxar0dINaIy | 0 ™ ) ™ N lon|w
— < ™~
o o o =)
(2] ™| - AN | - | o
7o) o ™ N~
o > o o
— —
11090d IHhIHXA1HRD) | < < < Ol
™
— Te} I E=2) o
o o|o | & ow|= ©
— 1) < N~
(2] o (3] (2]
o
arwogod KHHOINORE | O s ks ® |9 |~]o
0
N~ O | - —| N <
o - | o —| o |l o
S
S =
= = | &
< = .
2 = = 2 | 5]E|E
< ™ |'8
2 =

62



5.5. Po3paxyHOK TeXHiKO-eKOHOMIYHMX MOKAa3HMKIB KaJeHIapHOIo rpajika
3arajibHa TPUBAIICTh OYIIBHUIITBA 00’ €EKTY — pPe3yJIbTaT PO3pPaxyHKy MATpHUIIl Ta
KaJIeH1apHOTO rpadiky:
T,= 163 mHi.
KoeoitieHT miapHOCTI MOTOKY, XapaKTepU3y€e CTYNEHb BUKOPHUCTAaHHS (POHTIB
poOIT cremniagi3oBaHUMHU OpuUrajgamMu, BHU3HAYAEMO SIK BIAHOLICHHS CyMapHOI

TPHUBAIOCTI poOIT A0 Ti€T K BEJIMUMHU 3 ypaXyBaHHSIM OpraHi3alliiHuX Mepeps:

>
K, = —*“-3.—=280/(280+157) = 0,641
T,
Koeoimient cymimenHs pobit Kc, MO XapakTepusye BEIWYUHY CYMIIIECHHSA
pOOIT, SIKI BKJIIOUEHI Y MOTIK, BU3HAYAEMO SIK PI3HHUINIO MK OJMHHUIICIO 1 BITHOIICHHSIM

TPUBAJIOCTI MMOTOKY IO CYMapHOi TPUBAJIOCTI YCIX POOIT:

L~ 1.(163/280) = 0,418

2T,

K, =1-

KoeditieHT 3MiHHOCTI:

K, - i— = (557,5/280) = 1,99

OH
ne7,,=1-05+2-1+2-245+2-75+2-5+2-9+2-9+2-85+2-7,5
+2-55+2-135+2-27+2-24+2-10+2-12+2-10,5+2-30,5+2 255+
+2-13+2:-29+1-2+2-2+2-3=557,5—3aranbHa KUIbKICTb 3MIH;
T,, =280 (nHiB) — 3araJibHa KUIbKICTb.
KoepitieHT HEpIBHOMIPHOCTI pyXy POOITHHUKIB:

K = ‘fl_ = (72/29) = 2,48

"
cep

ne Y, = 72 pobiTHUKa — MaKCUMaJlbHa JCHHA YUCEIbHICTh POOITHHUKIB;

N=1-05+1-2+12-185+16-4+34-2+32-1,5+28-1,5+14-3,5+18
25+26-2+42-1+30-3+34-1,5+50-2+38-2+24-95+12-4+52-13,5
+40-25+52-6+20-2+8-1+18-35+28-3,5+20-3,5+10-7+30-15,5+
+20-1+40-6+72-3+52-4+32-22410-2+205=4663,5 (poOITHUKIB) —
3arajbHa YHCEJIbHICTh POOITHHUKIB 1O KOXHIH pOOOTi;

Yep = N [ T, = 4663,5 / 163 = 29 (pobiTHHKA) — cepelHs YHCEIbHICThH

POOITHHKIB.
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5.6 Po3paxyHoK KaJbKYJIALil

Tabnuis 6 — KanbKyJsiis BUTpaT Ha MOHTaX KOJIOH

Ne = 006’em pobitT | Ha onun. Bumipy Ha Becw 00’eM
3a/m § % | Omun. | Kin-te| Hopma |Posuin-| Tpyn-te |3apruiara,
= 5 |Bumipy Jacy, Ka, |JIOJLION. | TpH.
Hassa po6ir g S JIOJLTOJ. | TPH. | MAILIO. Cknan naHku
8 Mall.rozi.
1 2 3 4 5 6 7 8 9 10
1 Po3BaHTaXeHHS KOJIOH 1-5 1001 1,32 3,8 262,50 16,98 346,50 TakenaxHuk
KpPaHOM 3 PO3KJIaJaHHIM 1,9 8,49 2p-2
Macoro 10 6T 2,88 34 232,87 9,79 670,67 Marmmusict
10 8T 15 4,9 6p-1
10 131 3,44 3 207,24 10,32 712,91
1,5 5,16
2 YcTaHoBKa KOJIOH TIpsi- 4-1-4 IIT. 22 55 438,68 121 9650,96 | MoHTaXHUK
MOKYTHOT'O TIEPETHHY 11 24,2 5p-1, 4p-1
CTPIJIOBUM KPaHOM Y 3p-2, 2p-1
(byH/IAMEHTH: MacoIo 36 6 478,56 216 17288,16 | MammunicT
1,2 43,2 6p-1
1o 6T
7o 81 28 9 717,84 | 252 | 20099,52
zo 151 18 50,4
3 | 3abuBKa CTHKIB KOJIOH 3
byHI1aMeHTaMu: s
a) IpUiMaHHs GETOHHOT 4-1-54| 100m° | 0,12 8,2 566,46 0,98 67,98 betonnuk
cyMili i3 Ky30Ba 2p-1
aBTOOETOHOBO3Y JI0
MOBOPOTHOT OaiIi
0) moziaua OCTOHHOT CY- | 1.5 | 3 | 11,96 | 029 | 4007 | 347 | 479,24 II-
Mimi B 6amai V=0,8 m” 10| 0,145 1,73
MiCIlsl YKJIaJaHHS
CTPLIOBUM KpPaHOM
B) 3a0MBKa CTHKIB KOJIOH | 4-1-25| lctux | 86 1,2 82,90 103,2 7129,40 | MoHTaXXHUK
3 pyHaaMeHTaMu OeTo- 4p-1
oM M300 Ha api6Hiit 3p-1
¢bpakmii
Bsaraxi 733,74 |56445,34
138,08
Hopwma yacy na 1 enement H,=733,74/86=8,53 ntox.-roa.
P=56445,34/86=656,34 rpH.
Tabmus 7 — Kaapkymsiis BUTpaT Ha MOHTaX ITiIKPAaHOBUX OaJIOK
Ne ) 006’em pobit | Ha onuH. BUMipy Ha Bech 00’eM
3a/m g % Hopma | Posui- | Tpya-te | 3apobitha
EE o ? :ﬁ Jacy, HKA4, |JIOA.TOH. [1aTa, IPH.
Hassa po0it S = g | 5 JAIOJ.FOA.) TPH [MalLIOA Cknan nanku
Lg* SO & | X MalII.TOL
o
1 2 3 4 5 6 7 8 9 10
1 Po3BaHTaxeHHA 1-5 100t 0,53 4,2 290,14 2,23 153,77 TakemaxH.
MiAKPaHOBHUX OAIOK KPaHOM 2,1 1,11 2p-2
3 PO3KJIaIaHHAM Marmmmunict
Macoro J10 5T 1,67 3 207,24 501 346,09 6p-1
Macoro J0 131 15 2,51
2 YcraHoBka migkpaHoBux | 4-1-4 IIT. 32 6,5 518,44 208 16590,08 | MoHTaxHUK
6aJIOK CTPIJIOBUM KPaHOM B 1,3 41,6 5p-1, 4p-1
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MPOCKTHE MOJIOKCHHA

3p-2, 2p-1

MAacolo JI0 5T 36 75 598,20 270 21535,20 | Mammunicr
Macor 10 11T 2,4 54 6p-1
3 EntekTpo3BaproBaHHS 22-1-6| 10n.m.| 8,8 2,5 214,10 22 1884,08 |[Enexkrpo3BapH,
CTHKIB 0aJIOK 3 KOJIOHAMHU 4p-1
Bsarazi 507,24 | 40509,22
99,22
Hopwma yacy na 1 enement H, = 507,24/68 = 7,55 mox.-ro.
P =40509,22/68=595,72 rpH.
Ta6muis 8 — KanpkyJsiiist BUTpaT Ha MOHTaK KOHCTPYKIIIH MTOKPUTTS
Ne ) 06’eM pobiT Ha oxuH. BUMipy Ha Becp 00°em
3a/m g % [Omun. | Kin-te | Hopma | Posui- | Tpyxa-te | 3apobitHa
. E E Bumipy yacy, HKa, | JIOATOML |miarta, TPH
Hazga pobir § ° JIOATOA. | TPH | MamLTOZ. Cknan
8 MaIIL.TOJ. HAHKH
1 2 3 4 5 6 7 8 9 10
1 Po3BanTaxkenHs 6aiok ta 1-5 100T 0,85 4,2 234,87 3,57 199,64 TakenaxHUK
(dbepM KpaHOM 3 PO3KIIAJI- 2,1 1,79 2p-2
KOO B KaceTH MaruHict
MAacoIo 10 5T 0,66 3,2 221,06 2,11 145,90 6p-1
Macoro o 10T 1,6 1,06
Macoto ObuThII 20T
3,6 2,6 179,61 9,36 644,87
1,3 4,68
VYkpymnHioroua 360ipka ¢pepm 4-1-5| mir. 14 204 1706,66| 285,6 23893,24 | MoHTaxH.
mporoHom 30m IIp-1 1,7 23,8 6p-1, 4p-2
3p-1, 2p-1
Enextpo3ss.
5p-1
Mamus.6p-1
3 [YcranoBka 6anok ta dpepm y| 4-1-6 IT. 18 50 428,2 90 7707,60 | MoHTaXHHUK
MIPOEKTHE MOJIOKCHHS 1,0 18 6p-1
CTPLIOBUM KPaHOM 5p-1
TIPOTOHOM 7 8 685,15 56 4796,05 4p-1
12 ™ 1,6 11,2 3p-1
18 m 2p-1
30 m 14 11 942,04 154 13188,56 | MammgicT
2,2 3,08 6p-1
4  |Enektpo3BaproBaHHs CTHKIB|22-1-6 | 10m.11. 3,9 2,5 214,10 9,75 834,99
KPOKBSIHUX 0ajioK 3 1Ba Enextpo3Bapn
KOJIOHaMHU 4p-1
5 Po3BaHTa)KeHHS ILINAT 1-5 100t 1,79 8.8 147,88 15,75 264,71 | TakemaKHHK
MTOKPUTTS Macolo 4,4 7,88 2p-2
mol5T 17,16 3.8 262,50 65,21 4504,50 Mammnict
noo6T 1,9 32,6 6p-1
6 MoHnTax T mokputts | 4-1-7 len 128 0,84 63,72 107,52 8156,16 | MoHTaxXHUK
10 (V1190 0,21 26,88 4p-1,3p-2
10 10M? 312 1.2 91,03 3744 28401,36 2p-1
bi o) 20Mm° 0,3 93,6 Mammunict
6p-1
7 Enexrpo3BaproBaHHs 22-1-6 | 10m 11 2,5 214,10 27,5 2355,10 |Enexrpo3BapH
MOHTQ)XHUX CTHKIB ITJIAT 1Ba 4p-1
TIOKPUTTS 3 OaKamMu
8 3SHATTS MOHTaXXHUX 5-1-2 | lmr. 64 0,37 29,89 23,68 1912,96 | MoHTaXHHUK
TOMJIAIOK Ta ApaOuH 0,18 11,52 4p-1
3p-1
64 0,62 50,08 39,68 3205,12 Mamusict
0,31 19,84 6p-1
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Bsarani

1125,53
255,93

100210,76

Hopma uvacy Ha 1 enement H, = 1037,37/479 = 2,17 mrox.-rox.

P =100210,76/479 = 209,21 rpH.

Tabmuns 9 — Kanbkymsiis BUTpaT Ha MOHTaX KOHCTPYKIIiM Oropoxi

Ne = 0O6’em pobitT | Ha onuH. BUMipy Ha Becb 00’em
3a/1t 8 & | Omuu| Kin-t Hopma| Posuiy Tpyn-tb| 3apoGirna
E E BUMIDY| yacy, HKa, | IIOJ.TOJIIaTa, IPH.
Hasga po0it g o JIIOILTON.| TPH. | MaILTOI. Ckmag
o F MaIl.ro/I JIAaHKH
@)
1 2 3 4 5 6 7 8 9 10
1 | Po3BaHTa)XeHHS CTIHOBUX 1-5 100T 11,1 7,2 121,00 79,92 1343,10 | TakemakHUK
TaHene KpaHoM 3 3,6 39,96 2p-2
PO3KIAIKOIO B KaCeTH 0,81 54 373,03 4,37 302,15 Marmmnict
MAacoIo 10 2T 2,7 2,19 6p-1
MAacoro 10 3T 3,17 4,2 290,14 13,31 919,74
MacoIo 10 5T 2,1 6,66
Macoro 10 8T 0,43 3,6 234,87 1,55 100,99
18 0,77
2 VYcraHoBKa CTIHOBHX 4-1-8 IIT. 584 3 242,34 1752 |141526,56 | MoHTaXHHK
MaHeJeH y MPOCKTHE 0,75 438 Sp-1, 4p-1,
MOJIOXKCHHS CTPLIOBUM 94 4 323,12 376 30373,28 | 3p-1,2p-1
KpaHOM, IUIOINA aHei 1 94 Marusict
10 10 M? 6 4.8 387,74 28,8 2326,44 6p-1
10 15 M? 1,2 7,2
1o 20 M
4 [Enextpo3BapioBaHHs cTHKIB| 22-1-6 | 10m.m. | 10,26 2,5 214,10 25,65 2196,67 |EnextposBap.
CTIHOBHUX IaHEJEH 3 Ba 4p-1
KOJIOHAMU
5 Po3BanTaxxenus 1-5 100T 0,55 8,8 607,90 4,84 334,35 | TakemaxHuk
(yHIaMEHTHHX OaIoK 4.4 2,42 2p-2
KpPaHOM 3 PO3KIIaJKOI0 MainuHict
Macoro 10 1,571 0,17 54 262,50 3,78 183,75 6p-1
MAacoro 10 3T 2,7 1,89
5 BceranoBneHHs 4-1-3 lem. 42 11 87,74 46,2 3685,08 | MoHTa)KHUK
(hyHIaMEHTHHUX 0aJoK 10 0,22 9,24 Sp-1, 4p-2
IIPOEKTHOT'O TOJIOKEHHS, 3p-1, 2p-1
Macor 10 2 T 6 19 151,54 114 909,24 Marmmnict
MAacoro 110 3T 0,38 5,7 6p-1
6 |Po3BaHTa)XeHHS €IIEMEHTIB 1-5 100T 0,23 8,8 147,88 2,02 34,01 | TakenaxHUK
BODIT Macoro 1o 1,51 4.4 1,01 2p-2
1o 4t Mammnict
0,24 4.6 77,30 1,10 18,55 6p-1
2,3 0,55
7 MoHTax 3/0 eleMeHTIB 4-1-6 lem. 8 2,4 46,57 19,2 372,56 | MoHTaXHHUK
BOPIT 0,48 3,84 5p-1,4p-1,
3p-2, 2p-1
16 14 27,17 22,4 434,72 MaruHict
0,28 4,48 6p-1
8 | YcraHoBKa BOPIT KpaHOM 6-13 1M 63,4 0,24 4,43 15,21 280,86
1.4 | mosno- 0,12 7,61 Tecnsp 4p-1
TEH 2p-1
9 [EnexTpo3BaproBaHHs CTUKIB | 22-1-6 10Mm 0,48 25 52,10 1,2 25,01 |Enextpo3BapH,
€JIEMEHTIB BOPIT 1IBa 4p-1
Bsaran 2408,95 (185367,06
625,52

66




Hopwma gacy na 1 enement H, = 2408,95/756 = 3,19 mox.-rox.
P = 185367,06/756 = 245,19 rpH.

Ta6muis 10 — Kanekysiiist BUTpaT Ha 3apOOKY CTHUKIB KOHCTPYKIIIH Oropoxki

Ne 3 06’em pobit |Ha onuH. BUMIipYy Ha Bech 00’em
3a/m § % | Oaun. | Kin-te | Hopma |Posui-| Tpyn-te | 3apoGirha
= E BUMIpY yacy, | HKa, | JIOJLTOJ. [1ata, [PH.
Haszga poGit g o JOATOA.| TPH |MAalLTOf. Cknag naHky
8 Malll.roj
1 2 3 4 5 6 7 8 9 10
1 Konomarka, 3auekankai | 4-1-28| 10m mBq 574,92 2,7 231,23 1716,07 | 35 764,09| MoHTaKHHK
PO3IIMBKA IIBIB MiX 4p-1
CTiHOBHMH MaHEISIMU
[EMEHTHUM PO3YHHOM 3
MiABICHOT JIFOJIBKY 330BHI
OymiBIIi 3 YCTAaHOBKOIO Ta
TIepeMIIIeHHIM ITiBICHOT
JIFOJIBKH
2 Io i 1 3 BHyTpimHBOT |4-1-28 | 10Mm mBY 489,6 1,22 310,860 679,88 14 166,06| MoHTa)XHUK
YaCTHHH OYIiBIi 3 4p-1
MIOCTAQHOBKOIO Ta
TepeMiIIeHHIM
B3arani 239595 |49930,15
Hopwma gacy na 10 m mBy H,, = 2395,95/1192,86 = 2,008 moz.-ros.
P =49930,15/1192,86 = 41,86TpH.
Tabmuus 11 — Kanbkymsiiist BATpAT Ha 3aJIMBKY IIBIB Mk TUIMTAMU MOKPUTTS
Ne = 06’eM pobit | Ha onuH. BUMIipy Ha Bech 00’em
3a/m 8 A | Omun. |Kin-ts | Hopma | Posui- | Tpyn-te 3apo0itHa
E‘ E BUMIpY qacy, HKa, |JIOJA.rOJ. [nara, IPH.
HazBa pobit g ° JIOA.FOA. | TpPH |MalLIOM. Ckiaj naHkd
) MAIIL.TOJ.
o
1 2 3 4 5 6 7 8 9 10
1 [puiimanns 6etony 3 |4-1-54 100M° 0,41 8,2 566,46 3,36 56,49 BeroHHuk
KYy30BY aBTOCAMOCKHUY Y 2p-2
6amto
2 TlomaBanHs 6€TOHHOL 8-1-13 M 41,14 25 172,7 102,58 1728,29 Beronnuk
cyminri 1,2 49,37 2p-2
Marmusict
3p-1
3 3aMBKa IMIBIB MK 4-1-26/ 100m | 53,58 4 111,84 | 168,72 3316,61 | MoHTaXHUK
IUTUTAMHU TOKPUTTS niBa 4p-1
OETOHHOIO CYMIIIIITIO 3p-1
Biarazi 274,66 | 5101,39
49,37

Hopwma vacy wa 100 m 3anuBku mBiB H, = 274,66/43 = 6,39 nroa.-rog.
P =5101,39/43 = 118,64 rpH.
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5.7.Po3paxyHOK mnOTpe0M B THMYACOBHMX AJMIHICTPAaTHBHHUX i caHiTpaHo-
no0yToBHuX OyaiBJIsIX

[IpoekTyBaHHS TUMYACOBHUX OyAiBEJIb BAKOHYEMO B TaKiil MOCITIIOBHOCTI:

— BU3HAYa€MO KUIBKICTh POOITHHKIB 1 CITYKOOBIIIB

— CKJIQJIa€MO TIEpENiK TUMYacOBUX OyiBellb, IO MalOTh OyTH pPO3MIIIEHI Ha
MalJaHYHKY.

Jlo ckiamy mpamrolYuX BXOASTh POOITHUKH, 1HKEHEPHO-TEXHIYHUN MEepCOHAN
(ITTI), cmyx60B11i 1 MoJoAIIMKA 00cmyroBytounit nepconan (MOII).

B 3anexHocTi Bijx pkepena (GpiHaHCYyBaHHS THMYAcoB1 OYiBII MOIISIOTHCS Ha
TUTYJIbHI (Ha OOJIIKY Yy 3aMOBHMKAa) Ta HETUTyJdbHI (Ha Oamanci BMO), 3a
(YHKITIOHATLHUM MPU3HAYEHHSIM — Ha BUPOOHWY1, TPOMAJICHKI, CKJIaJIChKI, CITy>KOO0BI,
CaHITapHO-MIOOYTOBI; 3a KOHCTPYKTUBHMMH OCOOJIIMBOCTSIMH — Ha I1HBEHTapHI Ta
HEIHBEHTapHI. B CBOIO yepry iHBEHTapHI NOAUISIOTh Ha 301pHO-pO30ipHI, KOHTEHHEPHI,
MEPECYBHI, COPYIH 3 JIETKUX OOOJIOHOK.

Busnauennsa Kinokocmi pooimHuKie.

MakcumalnbHa KUTbKICTh poO04HX 3a rpadikoM pyxy — 72 ocib.

3aranpHa YHCENIbHICTh MPaIoYuX Ha Oy 1iBHUITBI — 72 : 0,85 = 84 ocobu.

YucenbHicTh 0xopoHu Ta MOII — 84 - 0,03 = 3 ocobmu.

Yucenbricts [TII Ta cmyx060B11iB — 84 — 72 — 3 = 9 0ci0.

B nepmy 3miny npamrorote 72 - 0,70 = 50 poOithuka, ITII ta coyx00BUIB —
9 - 0,80 =7 oci6, oxoponn Ta MOII — 3 - 0,80 =2 ocobu.

VYceporo B nepiry 3MiHy mpaiiroe 50 + 9 + 2 = 61 ocoba.

3 Hux kiHOK 61 - 0,3 = 18 oci0; yonosikiB — 61 — 18 =43 ocobwu.

BusnayeHHssT HOMEHKJIATypW  aJMIHICTPAaTHBHUX 1  CaHITaApHO-TIOOYTOBHUX
npuMiteHs (tadm. 12).

Tabmuns 12 — Excromikamis  agMiHICTpaTHUBHHX 1 CaHITapHO-TIOOYTOBUX
MIPUMIIICHB
. . L Hopwma mromi | Pospa- .
HaiimenyBanna 1 | KinbkicTs Po3mipu B . L
Ha OJIHOTO | XYHKOBa ) o [Mpuiinsara | Kinbkicts
NPU3HAYCHHS nparo- IUIaHi 3a Tun Oynisii 2 .
. HpaLkwyoro, | Imiora, wioma, M~ | OyxniBensb
MPUMIILIEHb FOUUX M M VTC, m
1 2 3 4 5 6 7 8
AIMIiHICTpaTHBHI MPUMIIIICHHS
Konrtopa BukoHpoba 9 4 36 12x9%3,9 | 306ipHO-p0o30ipHa 70,7 1
KaGiner rexuikn 61 0,2 122 |9x2,7%38 | Koureiinepna 25,6 1
6e31eKu
OxopoHHa Oyaka 2 4 8 2x2 HeinBenrapna 8 2
CanitapHO-1100yTOBI MPUMILIIEHHS
I'apnepoGna 3 1aBamMu 72 0,6 | 43,2 | 12x9x3.9 | 36ipHO-p0o36ipHa 70,7 | 1

68



Jlymosa 3 25 0,82 205 |9x2,738 | Koureiinepna 45,6 2
NEePELYIIOBOIO
YMmuBaibHa rpymnosa 61 0,06 3,66 TloeaHy€eThCS 3 TapAEPOOHOIO
Tyanetun
— 4OJIOBIYl 43 0,07 3,01 3x2,7%3,9 Konreitnepna 8,5 1
— JKiHOY1 18 0,14 2,52 3x2,7%3,9 Konreiinepna 8,5 1
[puMmirmeHHs 11
MIPOCYILIKH 61 0,2 12,2 [6%2,7%2,68 KownTeitnepna 16,2 1
CIICLOJIATY
[puMiteHHs st
BiJIIOYHHKY 61 1 61 9x2,7%3,8 Konreiinepua 68,4 3
MparOrInux
Inanpus za 50 micup 61 1 61 12x9x3.9 | 36ipHO-p0306ipHA 70,7 1
Iywk oxopow 61 0,05 305 [3x2,739 | Komreitnepna 8,5 1
310pOB st
[puMmirmeHHs 11
00irpiBy 61 0,1 6,1 3x2,7%3,9 Konreitnepna 9,2 1
MIpaliBHUKIB
[puMmirmeHHs ISt
0CcOOHCTOI TirieHn 18 0,12 2,16 3x2,7%x3,9 KonreitnepHa 8,5 1
JKIHOK
5.8 Po3paxyHOK THMYacOBOI'0 BOJONOCTAYAHHSA
Tabnumg 13 — CrioxuBadi BOIOHIOCTaYaHHS
Hati6inbIra kibKicTh crioxkuBadiB (a0o ITuToMi BUTpaTH BOIH, JT
CrnioxuBaui Boau o0csT pobiT) B HAMOINIBIIT 3aBAHTAXKECHY . o
. Onuuuin KinekicTs
3MiHY
1 2 3 4
Bupobuuyi notpedu:
ExckaBartop 1 MalIll.-TOJI. 12,5
Bynbnozep 1 Mar.-go6a 450
Kpan 1 mart.-gooa 550
ABTOCAMOCKH]] 5 Mmaii.-goba 550
TexHoJIOTIYHI MOTpeOU:
O3no0roBaNbHI poOOTH 340,34 M 0,75
YnamTypaHHﬂ pPyJIOHHOT 120,86 v 75
MTOKPiBIIi
CaniTapHo-11o0yTOBi MOTPEOH:
F.O CHOAAPChKO-TIUTHI 3?.1. 61 JIIOJI. Ha 3MIHY 12,5
BiJICYTHOCTI KaHai3arlil
Ay 3 nepeayoBoo 61 JIIOJI. Ha 3MIHY 25
Imanenusa 61 JII0J]. HA 3MIiHY 12,5

Po3paxyemMo cekyH/IHI BUTpaTH BOJM 3a KOKHUM CIIO)KHMBA4YeM Ha BHPOOHHYI Ta
TEXHOJIOT1YHI MOTPeOH, sIKi BU3HAYAIOTh 32 (DOPMYJIOHO:
q ZQ1'n1'Kf'K1
b et 3600-t ’
Jie (; — MUTOMa BUTpaTa BOJU Ha BUPOOHMYI MOTPEOU, JT HA OAUHHITIO POOIT;

N; — YMUCITI0 BUPOOHUYMX CIIOKHUBAYiB (200 00CsT po0iT) B HAMOLIBII 3aBAHTAKEHY
3MiHY;
Kt — koediieHT ToAMHHOT HEPIBHOMIPHOCTI CIIO’KUBaHHS BOAM (HOpiBHIOE 1,5);
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a/c;

K1 — xoedimieHT Ha HEeBpaxoBaHi BUTPATH BoU (IOpiBHIOE 1,2);

t — TpuBasicTh poOOTH, /10 SKOI BITHECEHA BUTpaTa BOIU.

Jns exkckaBatopa: 12,5 -1-1,5-1,2/(3600 - 1) =0,00625 n/c;

s Oynpiozepa: 450 -1 -1,5-1,2/(3600 - 24) = 0,0094 n/c;

st kpany: 550 -1-1,5-1,2/(3600 - 24)= 0,011 n/c;

st aBTocamockuay: 550 -5 - 1,5 1,2/(3600 - 24) = 0,0573 n/c;

3arajoM: (g, = 0,0839 x/c.

O3zno6moBanbH1 podotu: 0,75 - 340,34- 1,5 - 1,2 /(3600 - 8) = 0,016 n/c;
ylamTyBaHHs pyJoOHHOI mokpismi: 7,5 - 120,86- 1,5 - 1,2 / (3600 - 8) = 0,0567

3aralioM: Qpex, = 0,0727 ni/c.

Po3paxyHKOBI CeKyHJHI BUTpaTd BOAM Ha CaHITApHO-MOOYTOBI MOTpeOH

MPUKUMAEMO 110 HaOUTBII 3aBAHTAXKEHOMY JTHIO pOOOTH 32 rpadikoM pyxy poOOUHnXx:

q., =2 NKew — 155 61.2,7/(3600 - 8) = 0,0715 /ey
: 3600-t

g~ NKew _155.61.27/(3600 - 8) =0, 0715 wc;
3600-t

0 =3 N2 =25 25/(60 - 45)= 0,231 we,
M 60-m

1€ 02, 03 (4 — TUTOMI BUTPATH BOJIM HA FOCIIOAAPCHKO-TIMTHI NOTPEOU Ta MOTPEOH

ilanpH1 1 AYIIOBOi BIAMOBIAHO, J1 HA OAHY JIOJUHY HA 3MiHY;

N; — KUTBKICTh IPALIOIOYUX B HANOUIBII 3aBaHTAXKEHY 3MIHY;
K .00 — KO€(DIli€HT TOAMHHOT HEPIBHOMIPHOCTI CIIOKUBAHHSI BOH (IOPIBHIOE 2,7);

N, — KUIBKICTh MpaIioouux, o npuitMaroTe nym (40% Big mpaifouux y

HaWO1IBIIT 3aBaHTAXKEHY 3MIHY 3MIHY);

M — TPUBAIICTH pOOOTH TYNIOBOT YCTAHOBKU (45 XBWINH).
Butpatu BoiM Ha MOXKEXOraCiHHSA NPUUMAEMO (0, = 15 J/c (Ipu ogHOYACHIM

poOOTI TPHOX TIAPAHTIB MO S5 JI/C KOXHHM), OCKIIBKM TEpPUTOPis OyAiBEIbHOIO

MaiaHuuKy nopiBHioe 8,06 ra, To6to menma 3a 10 ra.

3aranbpHl CEKYH/IHI BUTPATH BOJIU:

qsaz = qgup + qmaxn + qeocn + qi'()m + q()yut + qnowc = 15’5306 H/C

Busznayaemo giaMeTp THM4acoBOI'O BOJONPOBOY.

3arajabHUM:
42 \/q 1000 _ , [155306-1000 _, 4.84r0n
7V 314-18

ne V — mBUAKICTh PyXy BOJHU B TpyOax, m/c.
[Tpuitmaemo TpyOU 3aJIBHOTO TUMYACOBOTO BOJIOIIPOBOTY AiaMeTpoM 125 mm.
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Ha BupoOHMY1 Ta TEXHOJOTIYHI MOTPEOH:

oo \/ (Quy + G ) 1000 _ [(0,0839+0,0727)-1000
PRY, 314-18

=10,53mm

[Tpuiimaemo TpyOu BUPOOHUYOTO Ta TEXHOJIOTIYHOTO TUMYACOBOTO BOJAOMPOBOIY
niaMeTpoM 15 mm.
Ha caniTapHo-moOyToB1 oTpeou:

oo \/ (%o *+ s *+ 9 )-1000 __ [(0,0715+0,0715+0,231)-1000
PRy, 314-17

=16,74mm

[Ipuiimaemo TpyOH caHITapHO-TIOOYTOBOT'O BOJOIPOBOAY JiaMeTpoM 20 MM.

5.9 Po3paxyHOK THMYAaCOBOI0 €JIEKTPONOCTAYAHHS

Enekrpoeneprito Ha Oy/1iBeTbHOMY MaiiIaHUYUKy BUTPAYAEMO:

1) Ha BUpoOHMY1 (TEXHOJIOTIYH1) NOTPeOU: MiAIrpiBaHHs OyAIBEIbHUX MaTepIalliB,
PO3MOpPOXKYBaHHS MEP3JIOTO IPYHTY, €IEKTPONPOrpiBaHHs OCTOHY 1 IEMISIHOI KIaJAKU Y
3UMOBHH Yac TOIIO;

2) Ha O>KUBJCHHS €JIEKTPOJBUTYHIB OyaiBEJIbHUX MAIIMH, MEXaHI3MIB Ta
YCTaHOBOK;

3) Ha OCBITJIEHHS: BHYTPIIIHE — MPUMIILICHb; 30BHIIIHE — MICIIb BUKOHAHHS
poOIT 1 i’ 13HUX NUIAXIB, TEPUTOPIi Oy1IBHULTBA.

3a 3aralbHOIO TOTPeOOI0 B EIEKTPOCHEPrii BCTAHOBIIOEMO THUI THUMYACOBOI
TpaHchopMaToOpHOI 1 CTaHIII]. HeoOxinny PO3paxyHKOBY NOTYXHICTb
TpaHchOpMaTOpHOI MIACTAHIT BHU3HAYAEMO JUISI MaKCUMAJIBHOTO  CIIO>KHBAHHS

€JICKTPOEHEePT1i 0OJIHOYACHO BCiMa CITOKMBavyaMH 3a (HOPMYIIOKO :

a
P=—"(3P -K, +2P, -K, +3P_-K, +3P -K, +):
cosy

1e o — KoedIli€HT BTPATH MOTYKHOCTI B MEPEXKI B MEPEKax B 3aJIEKHOCTI BiJ iX
TOBKHHH, ;

P.— cuioBa NoTy>KHICTh MAIlIMHUA 200 YCTaHOBKH, KBT,

P,, — moTpiOHa NOTYXHICTh HA TEXHOJIOT1YHI NOTpedH, KBT;

P,, — moTpibHa MOTY>XHICTh HA BHYTPILITHE OCBITJICHHS MMPUMIIIEHb, KBT;

P,, — notpiOHa MOTYXHICTh HAa 30BHIIIHE OCBITJICHHS, KBT;

Ky, K, Kz, K, — xoediieHTH momuTy, sSKi 3alekarh Bl KUIBKOCTI
CITO’KMBaYiB;

COSy — KOe(IIIEHT MOTYKHOCTI, B cepeHbOMY piBHUH (,75.
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Tabmuns 14 — [Motpedu enexTpoeHeprii 3a CoKuBaYamMu

Hopwma Ha ..
. . Koedimient
. OnuanIs Kinbe- OIMHULIIO 3arangbpHi BUTpATH
CrioxxuBadi . . . TIOTIHUTY,

BUMIPY KICTb MIOTYXHOCTI, P, kBt K
kBT 1n

1 2 3 4 5 6
1. MonTtaxuwmii kpan CKI'-50 IIT. 3 75 225 0,7
2. MonTaxuanit kpaa MKII-6-45 IIT. 1 30 30 0,7
3. JIronmpka JIE-100-300 TIIT. 1 1,6 1,6 0,15
4. Enextpraanit papbonynst CO-61 TIIT. 1 0,27 0,27 0,15
3'50 S3]1;ap}013aj11>m/1p1 Tpancopmarop T/I- - 2 175 35 0,35
6. Biopatop b-47 TIIT. 2 1,2 2,4 0,15

Tabmuns 15 — Enektpudne OCBITIICHHS BHYTPIIITHE

. 3aranpHa Hopwma nmotyxHoCTI Ha 3arajbHi BUTpATH
Cnoxupaui ) . N
IJI01LA, M ocsiTineHus 1m2, Bt eNeKkTpoeHeprii, KBt
1 3 4 5
1. TapmepoOHa 3 yMUBaIBHOIO 70,7 15 1,061
2. JlyioBa 3 nepeayoBoro 45,6 15 0,684
3. IIpumitieHHs st 00IrpiBy MpaliBHUKIB 8,5 15 0,128
4. ITpuMinieHHs AJ1s BIAIIOYMHKY TPALIOI0YHX 68,4 15 1,026
5.Tyaner 4ooBiumit 8,5 15 0,128
6. TyaneT KiHOYMIA 8,5 15 0,128
7. Inamsus 70,7 15 1,061
8. KonTopa BukoHpoba 70,7 15 1,061
9. OxoponHa Oymka Ha B 1311 4 15 0,06
10. KaGi"eT TexHIKM Oe3MEKH 25,6 15 0,384
11. [IpuminieHHs 17151 OCOOHUCTOT Tiri€HH KIHOK 8,5 15 0,128
12. [IpuMinieHHs s MPOCYIIKH CIICIOATY 16,2 15 0,243
13. [TyHKT OXOpOHH 370POB’si 8,5 15 0,128
14. 3akputuii cknan 42 3 0,126
Paszom 6,35
Tabmums 16 — EnexTpudHe OCBITICHHS 30BHIIIHE
Onuuumi 3araipHa Ocgir- | Hopma mortyxHocTi Ha 3arasnbHi
CnoxuBaui. BUMIpIO- Ionia, M> JICHHH, Im? rutonti (Ha 1 kM BUTpATH
BaHHA. | (HOBXHHA, M), JIK JOBXKUHM), BT kBT
1 2 3 4 5 6
Tepuropis OyaiBHUIITBA Y 30HI
BHKOHaHHS poOiT (TUToma M2 44420 2 0,4 17,77
OyATeHIIaHY)
[Tnomra OyxiBii (MOHTaXKHA 30HA) M2 6768 20 3 20,3
TooBHI poxoau Ta Mpoizau KM 1,2 3 5 6
OXOpOHHE OCBITJICHHS KM 1,0 0,5 1,5 1,5
ABapiifHe OCBITIICHHS KM 1,0 0,5 1,5 1,5
Pazom 47,07

P =(1,1/0,75)-((3-75-0,7 + 30-0,7 + 1,60,15 + 0,27-0,15 + 35-0,35 + 2,4-0,15) +

+6,35-0,8 + 52,58) = 370,81 kBt

3actocoByeMo Ha OymiBeIbHOMY MaWIaHUYMKy TPaHC(HOPMATOPHY MiJCTAHIIIIO
KTITH-72M-400, notyxHictio 400 kBT, 3 Tpanchopmatopom tuimy TM 400/6/10 Baroro

2,18 7.
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Jlos

npuiioMy Ta PO3MOIUICHHS

€JIEKTPOCHEPTii

10

CIIOKMBa4aM Ha

OyIiBeIbHOMY MalaHuMKy npuiiMaemo madu po3noainasHi cepii CI1-62 ta CITY-62.

Po3paxyHOK KUJIBKOCTI MPOXKEKTOPIB HA OyAIBEIbBHOMY MalJaHYUKY BUKOHYEMO

3a GOpMYJIOIO:

n

_p-E-S
F)

J

ac po —

p=02..0,3 Br/(M* 1K)

E — ocBiTIIEHICTS, JK; E = 2 JK;

MMTOMa TIOTYXKHICTh TPHU OCBITJICHHI

S — mtoma, sIKy OCBITIIIOIOTE; S = 44420 M

P, — notyxHicth namnu npoxekropa, [13C-45 P, = 500 Br;

n=0,2-2-44420/500 =36 wr.

BcTanoBaroemo 110 AB1 JaMITA Ha OJTHIA OTIOPi.

npoxkekropamu  [13C-45,

I[JI?I JOAAaTKOBOI'O OCBITJICHHS MiCI_II) MOHTA)Xy BCTAHOBJIIOEMO Ha HGpGCYBHi

OCBITJIIOBAJIbHI IIOTJIM MPOKEKTOPH Y KUTBKOCTI:
n=0,2-20-6768 /500 =54 mr.

Ha 9 mornax BCTaHOBIIOEMO IO 6 MPOKEKTOPIB.

5.10 Po3paxyHOK TUMYACOBUX CKJIAAIB

Tabmuus 17 — BigomicTe noTpedW Ha CcTaAli MOHTaXy B Marepiajax,

HamiBpaOpukaTax 1 BUpoOax

Ne Tabn. ABH Ha3zga po0it Bumipnuk| K-tb | Ha3a notpionux | On. | Hopma | 3arambna
3/ MaTepiais BUM. | BUTpaT | moTrpeda
1 2 3 4 5 6 7 8 9
1 [7-5-12 MoHTaX KOJIOH 1001t 0,22 -KOJIOHH T 100 22
MPSIMOKYTHOTO TIepepizy -TIPOKaT T 0,377 0,08294
Macoro 110 6T -eJICKTPOIN T 0,022 0,00484
-nicomarep. M |03 0,066
-GeToH M 138 3,036
2 [7-5-13 MoHTaXx KOJIOH 100 mr. |0,36 -KOJIOHH T 100 36
NPSIMOKYTHOT'O TIepepizy -TIpOKaT T 0,444  0,15984
Macoro 10 8T -€JICKTPOIH T 0,024 |0,00864
-;icomarep. M 0,32 0,1152
-GeToH M 108 3,888
3 [7-5-15 MOoHTaX KOJIOH 100 0,28 -KOJIOHH T 100 28
MPSIMOKYTHOTO TIepepizy -TIPOKaT T 0,444 0,12432
Macoro J1o 15t -eJIEKTPOIU T 0,026 10,0728
-;mcomarep. M 0,35 0,098
-GeToH M |18 5,04
4 [7-9-12 VYxnaganas migkpasosux |100 mr. 0,32 - IKp. OaTKu IIT. 100 32
0aJ0K Macoro 10 5 T -BHPOOH MOHT. T 1,81 0,5792
-€JICKTPOIN T 0,33 0,1056
5 [7-9-14 VYxiagauas migkpadosux |100 mr. (0,36 - Kp.0aIKu IIT. 100 36
6anox Macoro 0 11 T -BUpOOH MOHT. T 3,72 1,3392
-€JICKTPOIN T 0,35 0,126
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6 |[7-12-5 VkiagaHHs KPOKBSIHUX 100mmT 0,18 -30ipHi 3bK IIT. 100 18
0aoK mporoHom 12 m -eJIEKTPOIU T 0,1 0,018
-MOHT. BUpOOH T IT
7 [7-12-9 YxiIagaHHsS KPOKBSIHHX 100 mr. 0,07 -bepmu mr. | 100 7
¢epm mporoHoM 18Mm -eJICKTPOIN T 0,16 0,002016
-MOHT.BUpOOH T 2,52 0,1764
8 [7-12-27 VYxi1agaHaS KPOKBSIHUX 100 mr. |0,14 bepmu mr. | 100 14
¢dep™m nposrsoTom 30M €JIeKTPOAH T 0,16 0,0224
MOHT.BUPOPOU T 3,52 0,4942
9 [7-13-2 VxiagaHHs UIUT 100 wr. (1,28 -IJIATH IIT. 100 128
TIOKPUTTSI JOBXXUHOIO 10 -[IPOBOJIOKA T 0,0148 (0,018944
6 M, iomero 10 10 M2 -pyOepoiin M2 56,2 71,936
-JICKTPOIN T 0,02 0,0256
-poroxa M2 | 629 80,512
-icomarep. M® 0,299 [0,38272
-BHPOOH MOH. T 0,06 0,0768
-6eToH M |66 8,448
-pO3UHH M 0.2 0,256
10 [7-13-7 YxnamaH#as wmt ToKpuTTs |100mT 3,12 -ITUTH TIOKP. mT 100 312
JIOBXXHMHOIO 10 12 M Ta -TIPOBOJIOKA T 0,0254 10,079248
momero 10 20 M2 -pybepoii. M2 56,2 175,344
-CJICKTPOIU T 0,02 0,0624
-poroxa M 60 187,2
-nicomar. M® | 0,432 [1,34784
-MOHT. BUpOOHU T 0,12 0,3744
-GeTon M |85 26,52
-po3unH M 0,2 0,624
11 ([7-16-1 MoHrax crinoBux mnaneneii |100mT 5,84 -CTIHOBI ITaH. T 100 584
JIOBYKHHOIO 110 7M, IIIOIIEI0 -eJICKTPOIN T 0,1 0,584
bi (o) 10M2 -MOHT. BUpOOHU T 0,2 1,168
12 [7-16-3 MoHTaX CTIHOBUX 100 mT. 0,28 -CTIHOBI ITaH. IIIT. 100 28
MaHeNel TOBXKUHOI0 10 -eJICKTPOIHN T 0,08 0,0224
7M, TIIOIIEIO 10 15m° -MOHT. BUPOOH T 1,4 0,392
13 [7-16-5 MoHTaX CTIHOBUX 100 mT. 0,66 -CTIHOBI ITaH. IIIT. 100 66
Ma”eneil JOBKUHOK -CJICKTPOIH T 0,08 0,0528
6im>§11e 7™M, TUIOLIEIO 10 -MOHT. BUPOOHU T 1,4 0,924
15Mm
14 [7-16-6 MoHTa)x CTIHOBUX 100 mr. |0,06 |-criHOBi maH. IIT. 100 6
Ma”eneil JOBKUHOK -€JICKTPOIH T 0,08 0,0048
Oinpie 7M, IIOLIEIO -MOHT. BUPOOHU T 1,4 0,084
6inbure 15m°
15 [7-1-15 MounTtax ¢pyHnameHTHHX |100mmT 0,42 -0anku wr. | 100 42
0aJIoK 10 6M -I[BAXU T 0,0027 10,001134
-IIPOBOJIOKA T 0,001 |0,00042
-comimoir «XK» T 0,0093 |0,003906
-;mcomarep. M 0,06 0,0252
~IUTH M | 565 2,373
-GeToH M 305 [1,281
-pO34uH M 0,42 0,1764
16 [7-1-16 Monrax ¢pynnamentux (100 wr.  |0,06 -0anku wr. |100 6
6asok 10 12m -IBSIXH T 0,00558 |0,0003348
-[IPOBOJIOKA T 0,001 0,00006
-couizoa «K» T 0,00163 |0,0000816
-nicomarep. M 0,065 [0,0039
-IUTH M’ 11,03 0,6618
-GeToH M (2,84  0,1704
-pO3uMH M® 052 0,0312
17 [7-19-1 Iepmern3ariis mBiB 100mI. 57,492 | -po3unH M 0,84 48,29328

CTIHOBMX IMaHeeH
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Tabmunsm 18 — 3Bemena BigOMICTH NOTpeOM B Marepiajax, BHUpoOax 1
KOHCTPYKITISIX

Ne Hassa matepiamis OnuauI KinpkicTh

3a/m BHMIpY

1 2 3 4

1 | Kononu mT 86

2 | IligkpaHoBi Ganku IIT. 68

3 | KpokBsiHi KOHCTPYKIIi1 IIT. 39

4 | [InuTH MOKPUTTA IT. 440

5 OyHnameHTHI Oanku LIIT. 48

6 | CriHoBi maHemi IIT. 684

7 | Pureni Bopit IT. 16

8 | Criiiku Bopit IIT. 8

9 | Beron M 48,3834

10 | Posuun M 49,38088

11 | MoHTaxHi BUpOOH T 5,6082

12 | IIpokar T 0,3671

13 | Enexkrpoau T 1,112296

14 | Jlicomatepianu M 2,03886

15 | [utu M 3,0348

16 | PyGepoiin M2 247,28

17 | Comimon T 0,0039876

18 | Lpsaxu T 0,0014688

19 | Poroxa v 267,712

20 | IIpoBosoka T 0,098672
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Tabmums 19 — Po3paxyHOK 10111 THMYaCOBUX CKJIAJIIB

Tlorpeba Koedimientn N
g g = s o
> s = > 5 - =
z E 2 .8 % E .5 . a = % =
z| = | ¢ _5|_S|E|E |53| g |§ | g =
= 2 g 58| 55| = ge § S = & S 2 >
= = 9 = S g > = 3] =1 = = Eﬁ < <
Ne N o o N = s S s ZS2|ES| % £5 | §E S g3 25 g 5
o HaiimenyBanHs MaTepialiiB, KOHCTPYKIIiH 1 JeTaei B [g 8.9 é £2|€s = 5 E_ =5 & = :g 5 g 5 2
= = = 1 < = 5 =
= & <2 | & |E5|EE|=| B8 |EE| B |E7| &8 5 =
2| = 2| &a8| & & 8w g | = s &
o | & S 5| 8| & 2 5 = SR =3 = 2
Q a z 9 R =" an) < — % 51 0 S
< x Q Q S = o 5 =
5 S g £ g = 8 |2 s &
5 e m < o o < =
I e ex £ ™
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Komnonu M | 15,5 568,28 36,66 1,1 1,3 4 306 0,80 | 209,71 | 1,25 | 262,14 22x12 BIZIKD.
2 IMixgkpaHoBi 6anku M 9 219,8 24,42 1,1 1,3 2 69,85 0,50 139,7 1,2 | 167,63 14x12 BIZIKD.
3 KpokBsiHI KOHCTPYKITiT M 11,5 210,39 18,29 1,1 1,3 2 52,32 0,07 | 747,47 | 1,2 | 896,96 2 x BIJIKD.
4 | Tt noxpurts M | 11,5 | 70648 | 6143 | 1,1 | 1,3 | 3 |26355| 050 | 527,1 | 1,2 | 632,51 | ©4*¥12 | pinkp.
5 CriHoBI naHeni, pyHIaMeHTHI OaNKu, eIeMEHTH BOPIT M 25,5 1367,89 55,64 1,1 1,3 5 | 38355 | 1,00 | 383,55 | 1,2 | 460,25 38x12 BIJIKD.
6 Enextpomu, giametp 6 MM, Mapka D42 T | 41,5 | 1,112296 | 0,026 1,1 1,3 5 0,192 0,50 | 0,383 1,2 0,46 3aKp.
7 MoHnTaxHi BUpodu Macoro 10 50 xr T 32 5,6082 0,175 1,1 1,3 5 1,253 0,70 1,79 1,2 2,148 6x7 3aKp.
8 JlpiT cTaneBuii i BSIXH T 11,5 | 0,1001408 | 0,0087 1,1 1,3 5 10,0623 | 2,50 0,025 1,2 0,03 3aKp.
9 Mertanonpokat T | 155 0,3671 0,0237 | 1,1 1,3 5 0,169 150 | 0,113 | 1,2 | 0,135 HaBic
10 | Homurku o6pi3Hi i3 XBOWHUX TOPij M 29 2,03886 0,07 1,1 1,3 5 0,503 1,25 | 0,402 1,2 | 0,483 HaBic
8x10
11 PyGepoiin miaknaxounuii 3 muIoBUAHOK miacunkoro PIITT-3006 M 115 247,28 215 1,1 1,3 5 153,74 | 2,50 61,5 1,2 73,8 HaBic
12 lutr onany0ku, mupunaa 300-750 MM, ToBIIKMHA 25 MM va 25,5 3,0348 0,119 1,1 1,3 5 0,851 | 20,00 | 0,043 1,2 0,051 HaBic
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5.11 Onuc OyAiBeJIbHOTO reHepaJIbHOI0 IUIAHY

byniBenbHUM reHepalbHUM TJIaH pO3pOo0JIeHO I CTaali MOHTaXHUX poOiT. Ha
BI'TI naHocMMO KOHTYpH OY/IIBII 3 3a3HaYEHHSIM MOHTa)KHOI 30HU OyIiBJII Ta poO0OYOT 1
HeOe3IeyHo1 30HM poOOTH KpaHy. MOHTa)XHa 30Ha, /e MOXKJIMBE IMaJIIHHS BaHTaXy MPH
BCTAQHOBJICHHI Ta 3aKPIiIUICHHI €JIEMEHTIB, OXOIUIIOE TEPUTOPII0 Ha BIACTaHI 5 M Bif
KOHTYpY OyniBIi (JaHa 30HAa BH3HAYEHA JUISI MOHTaXy BEpXHBOI CTIHOBOi maneni). Ha
BI'TI i mo3HauaeMo MITPUXOBOIO JIIHIE€IO, @ HA MICIEBOCTI — MOMEPEKYBATbHUMU
HamucamMu 1 3HakaMHu. PoOoTa KpaHa Ha MOHTaXl KOHCTPYKIIIM B MOHTa)XHIH 30HI
BEJIETHCA 3a HapsIOM-A0MycKoM. Po6oua 30Ha KOKHOTO KpaHa OKPECITIOETHCS PajilyCoM
MaKCHUMaJIbHOTO POOOYOro BUJIBOTY CTPUIM; MO3HAYAEMO ii HA OKPEMHX XapaKTEPHUX
CTOSIHKax KOKHOTO 3 kpaHiB. HebOe3neuna 30Ha — 11€ MpOCTip, /e MOKJIUBE MaJiHHS
BaHTaXy MpU MOro TMepeMillleHHI 3 ypaxyBaHHSM BIPOTIAHOTO PO3CIIOBaHHS IMpH
najiHHl. Mexy 1€l 30HM BU3HAYAEMO BIJICTAHHIO MO TOPU30HTANI BiJ] CTOSIHKUA KpaHy
3a GOpMYyJIOIO:

RH3 = Rmax + 0s5|max + I5e‘31

e Rpax — MakcHMMaibHHUA poOoumii BWIIT cTpimu KpaHy; 0,5lh. — mosioBuHA
JTOBXKUHU HaWOUIBIIOTO MEPEMIIlyBaHOTO BaHTaxYy; ls, — J0omaTkoBa BiICTaHb s
0e3meuHoi poOOTH, IO TOPIBHIOE TIPU BUCOTI migioMy BaHTaxxy h<10mM—0,3h + 1M, a
Ipy OUTBIITNA BUCOTI — MOHTAKHI/ 30HI.

JI1st BHYTPIIHBOMANTAHYMKOBHUX JOPIT BUKOPUCTOBYEMO TUMYACOBI JOPOTH, SIKI
3BOJIATHCS y MIJATOTOBYMHN mepiofl. BHyTpilIHbOMAaTaHUMKOBI JOPOTH MOXYTh OyTH
OJIHOCTOPOHHIMHU (mMpUHOIO 3,5 M) Ta ABOCTOpPOHHIMH (mupuHOI 6 ™). Pamiyc
3aKpYIJICHHS JOpIr Ha ToBopoTax §...12 M (3 ypaxyBaHHAM HEOOXiTHOCTI MpOi3ay
BEIIMKOPO3MIpHUX Taradie — 18...30 wm). Biacranp MiX goporaMu Ta CKJIajoM
MPOEKTYeEMO He MeHIow 3a 0,5 M, a MK JOpPOror0 Ta OTOPOJDKEHHSM — HE MEHILE
1,5m. B pmaHomy KypcoBOMYy MpPOEKTI THMYAacoBl JOPOTH MO MNEepUMETpy OymaiBii
BJIALITOBAH1 3 JOPOXKHIX OETOHHUX TUIUT, 1HII — MiICUIIHI. B Micusgx poOOTH KpaHIB Ta
B 1HIIIMX HEOE3MEYHUX 30HAX BCTAHOBIIOEMO 3HAKH, SIK1 TTOMEPEHKYIOTh MPO HeOe3NeKy
Ta OOMEXYIOTh IBHJKICTh. PO3KIanKy KOHCTPYKIII Ta MaTepialliB BUKOHYEMO Ha
TUMYacOBUX MalJJaHYMKaX CKJIQTyBaHHS.

TuMuacoBi aAMIHICTPATUBHO-TIOOYTOBI OY/IBJII PO3MIIIYEMO TI03a MEXaMU
HeOe3neyHo1 30HM, OUIa B’i31y Ha OyAiBEeJIbHUI MaiJlaHUYUK, CKOMIIOHOBAaH1 y BUTJISII
noOyTOBOro Micteuka. Binctanb MiK 30J0KOBaHUMM OyAIBISIMU TOBUHHA OyTH HE
MeHma 3a 1,5w. Bigcrane Mk rpynamu  30J0KOBaHHMX OyaiBesdb IOBUHHA
nepesunryBatu 10 M. Bigcrans Bix qoporu — He MeHie 1,5 m.

TumMyacoBi enekTpoMepexi 300pakeHHI CXeMaTHYHO: BKa3aHi TpaHchopmaTopHi

MiaCTaHIlli, po3noAuTbHI madu. Pamiyc o6cimyroByBaHHs ofHi€eT po3noauibyuoi madu 25
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M. Ha OyaiBenbHOMY MailaHYMKy pO3MIIIeH] KabeIbH1 OCBITIIOBAJIBbHI 1 CUIIOBI MEPEXi
enexkTponoctadanHsa. B OyaiBHMITBI BuKOpucToByeMO cTpyM 380 B nmms pobGotu
€JICKTPOABUTYHIB 1 TexHOJOTIYHUX 1moTped Ta 220 B miist ocBitinenns. KabenbHi Mepexi
npokjagaeMo Ha riouHi 0,8 M.

TumyacoBe B0/103a0€3TMEUCHHSI BJIAMITOBYEMO IO KiJbIEBiH cxemi. [loxkexHi
TiApaHTHU BCTAHOBIIOEMO Ha BijicTaHi He Ouibie 100 M Mixk coboro, He OubIe 1,5 M Bif
noporu, He Ommkde S™M Bim Oymiai. @OOHTAaHUYMKH I THUTHUX TOTPeO

BCTAHOBJIIOIOTHCS Ha BiAICTaH1 10 75 M B poOOUYHX MICIIh Ta B TOOYTOBOMY MICTEUKY.

5.12 TexHik0-eKOHOMIYHi MOKA3ZHUKM OYyAreHILIaHY

[Ipn npoexkTyBaHHI OyJAreHIUIaHYy BH3HAYAEMO HACTYITHI TEXHIKO-EKOHOMIYHI
MMOKa3HUKH.

KoedirienT 3a0ynoBu:

Kz=F,/F; =5616/48110=0,117,

ne Fy — 3arapHa IU10Ima TepUTOPii 33 reHepaTbHAM IIAHOM, M,

F, — mutoma 3a0y10BU 00’ €KTIB, 110 Oy IYIOThCS, M2,

KoeditieHT BUKOpUCTaHHS TUIOII TEPUTOPIi BUBHAYAIOTH 32 (HOPMYIIOI0:

K,.=(F+F,;)/F.= (5616 + (612 + 8857)) / 48110 = 0,314;

ne F,; — mioma, mo 3aiHATa TUMYacOBUMM OYIIBISIMH 1 CIOpYJaMH,
3AII3HULSIMU 1 aBTOI0POTaMHU.

JoBxkuHa TUMYacoBUX Jopir gopiBHIOe 1110 M; JDOBXHMHA THUMYAaCOBUX MEPEXK

BoJioNIOCTa4aHHs — 660 M; TOBKMHA THMYACOBUX MEPEXK €JIEKTPOrnocTayanus — 1 525 m.
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OXOPOHMU IIPAIl TA BE3IIEKH
HKUTTEAIA/IBHOCTI

PO3JLT 6

KHY.BP.192.26.197c.17 OIIb>K

IHpizeuwe | Ilionuc | [ama
Kepisnux | Timuenxo Cmaois | Apxyw | Aprywie
Koncynom. | Timuenxo IIpoexmysanus O6yoienuymea bp
baxanasp | Kosanwvosa MPbLOXNPONIMHOI 0YOi6i
3as. kap. | Banosoii YaBYHONUBAPHOO Yexy 3b1-23ck
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6.1. 3axoam 3 TexHikHu 0e3neKn

besneka BupoOHUIITBA pOOIT MOBUHHA OyTH 3a0e3meyeHa: BUOOPOM pallioHaIbHOI
BIJIMOBIAHOT TEXHOJOTIYHOI OCHACTKH; MIJATOTOBKOIO Ta OpraHizalii€ro poooYrux MiICIb
POBA/PKEHHS POOIT; 3aCTOCYBAHHAM 3aCO0IB 3aXHUCTy MNPAIIOIOYUX; MPOBEIACHHIM
MEIUYHOTO OINIALYy OcCi0, JOMyIIeHHX A0 pPOOOTH; CBOEYACHUM HAaBYAHHAM 1
MepeBipkoio0 3HaHb pobOodoro mepcoHany Ta ITII 3 TexHikm Oe3meku Mpu BUKOHAHHI
OyAiBeIbHO-MOHTaXHHUX POOIT.

OcoOnuBy yBary HEOOXiJIHO 3BepTaTH Ha HACTyMIHE: CIOCOOM CTPOMYBAaHHS
€JIEMEHTIB KOHCTPYKIIIM MOBHMHHI 3a0e3rnedyBaTH iX IMojady JO MICIl YCTaHOBKH B
MOJIOKEHH1, OJIM3bKOMY MPOEKTHOMY; €JIEMEHTH MOHTYIOTBCS, MiJl Yac MEePEeMIillleHHS
MOBHHHI yTPUMYBATHUCS BIJl PO3TONIyBaHHS 1 0OEpTaHHS THYYKUMH BIATSDKKaMH; HE
JOIyCKaTH TepeOyBaHHs JIOAEH M MOHTYEMHUMH €JIE€MEHTaMHU J0 YCTAHOBKU iX B
MIPOEKTHE MOJIOKEHHS 1 3aKPIIUICHHS; MPHU MEPEMIIIEHH]I KPaHOM BaHTaXIB BIJICTaHb
MIDXK 30BHIIIHIMU Ta0apuTaMu MEPEMINIOI0UNX BAHTAXKIB 1 BUCTYNAlOUYUMH YaCTUHAMU
KOHCTPYKIIIH 1 MEpeniko] Mo XOAy MepeMIIIEeHHsI MOBUHHA OyTH MO TOPU30HTANl HE
MeHIie 1 M, mo BepTukaiai He meHIie 0,5 M; MOHTaX 1 IEMOHTaX ONaIyOKU MOXKe OyTH
pO3MOYaTO 3 J03BOJy TEXHIYHOTO KEepiBHUKA OYJIIBHUIITBA Ta MOBUHEH MPOBOIAUTHCH
M1J1 0e3MOCepeTHIM HATJIAI0M CIIeHiaIbHO MPU3HAYEHOT 0COOM TEXHIYHOTO NEPCOHAIY;
HE J0IYCKA€EThCSI TOPKAHHA BIOpaTOpOM apMaTypH.

[Ipu pob6oti Ha BucoTi Outbme 1,5 M BCi poOoyl 3000B'sI3aHI KOPUCTYBATUCS
3aMmo01KHUMU TOsiIcaMU 3 KapaOiHaMHU.

Po30OupanHss onanmyOKd JIOMYCKA€ThCS Ticis HA00Opy OETOHOM po3mamyOHOI
MIIIHOCTI 1 3 JI03BOJTy BUKOHABIIS poOiT. Bigpus onanyOku Bijl 6E€TOHY MPOBOIUTHCS 3a
JIOTIOMOTOI0  JIOMKpaTiB. Y Tipoiieci BipuBy OETOHHa TMOBEpXHS HE TOBUHHA
MOTIIKOKYBATHUCS.

Po6oui Mics eneKTpo3BaprOBaIbHUKIB TOBUHHI OYTH OTOPOJIKEH] CHEL1aJbHUMHU
MEPEHOCHUMH OropoKeHHsIMU. llepen moyaTkom 3BaproBaHHS HEOOXIAHO MEPEBIPUTH
CIPABHICTh 130JIA11li 3BApIOBAJIBHUX TMPOBOAIB Ta EIEKTPOJOTPUMAUIB, a TaKOXK
HIUTHHICT 3'€IHAHHS BCiX KOHTakTiB. [Ipu mepepBax y poOOTI eneKTpo3BaproBaibHI
YCTaHOBKM HEOOX1/THO BIJKIIIOUATH BiJl MEPEXKI.

BaHTa)xHO-pO3BaHTaXXyBaJIbHI pPOOOTH, CKIIAJyBaHHA 1 MOHTAX AapMaTypHHX
KapKaciB TOBHHHI BUKOHYBAaTHUCS I1HBEHTAPHUMHU TaKEJIaXHUM OCHAIICHHSM 1 3
JOTPUMAHHSAM 3aXOiB, 110 BUKIIOYAIOTh MOKJIMBICTH MaJiHHS, KOB3aHHS 1 BTpaTu
CTIHKOCTI BaHTaXIB.

OuuieHHss JOTKa aBTOOETOHO3MIINyBaya BiJ 3aJUIIKIB OETOHHOI Cywilli

3ICHIOIOTH JIUIIIE MPU HEPYXOMOMY MEXaHI3My.
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6.2. KonTpousb sikocTi podiT

1. Tlpu KoHTpoJi SKOCTI pOOIT HEOOXIAHO JOTPUMYBATHCh  BHUMOT
JNCTY-H b B.2.1-28:2013. IIpoekt BupoOHUIITBA POOIT MOBUHEH OyTH pOo3po0IeHUN Ha
OCHOBI TPOEKTY 1 poOOUYOi JOKYMEHTaIlli MO 3BEJACHHIO MOHOJITHHX CTOBOYACTHUX
3a11300€TOHHUX (PyHIAMEHTIB.

2. Y ckimami TpoeKTy BHUPOOHUIITBA pOOIT TOBHMHHI OyTH po3poOlieHi:
TEXHOJIOT14YHI CXE€MH 1 CIOCOOM BHPOOHHUIITBA POOIT; KaJeHAAPHUHN TJIaH BUKOHAHHS
pOOIT; pillIeHHS 3 TEXHIKM Oe3MeKu BUPOOHUIITBA PoOIT; rpadik poOOTH MaIIMH Ha
MalJaHYMKY; MOSICHIOBAJIbHA 3aMKCKa 10 TPOEKTY BUPOOHUIITBA POOIT.

3. Ilpu 3aificHeHH] apMaTypHHUX pOOIT KOHTPOIIOIOTh: BIAMOBIAHICTE apMaTyPHUX
CTPWXHIB 1 CITOK MPOEKTY (ITOCIOPTY), BIAXUICHHS BiJl MMPOEKTY PO3MIpIB €JIEMEHTIB a
TAaKOXX TOBIIMHY 3aXHCHOTO OETOHHOTO IIapy, 3MIIICHHS apMaTypHUX BUPOOIB B
onayryO11i, BIAXUJIEHHS B1Jl IPOEKTHUX OCEH BEPTUKAJIBbHUX KAPKaCIB.

4. Ilpu 3paiiicHeHHI omnaiayOHUX POOIT MEPEBIPSAIOTh HASBHICTh KOMIUIEKTIB
OonaJiyOKd Ta MapKyBaHHsS €JIEMEHTIB, 3MIIICHHS OcCeil omamyOKu BiJi MPOEKTHOTO
MOJIOKEHHS, BIJXWJICHHS IUIONIMHMA ONAJIyOKHM BiJI BEPTHUKall Ha BCIO BHCOTY
byHIaMEHTY.

5. Tlpu ykmagaHHi OETOHHOI CyMIlll KOHTPOJIOKOTH CKJIaJ Ta PYXJIHUBICTh
OETOHHOI CyMillll, TOBUIMHY IIapiB OETOHYBaHHS, YIIUIBHEHHS Ta JOTJIS.

6. Ilpu posnmanyOIi mNEpeBIpAOTh AOTPUMAHHS CTPOKIB PO3MATYOJICHHS,

BIJICYTHICTB IOIIIKO/PKEHb OCTOHY.

6.3 be3anexka MOHTa:KHUX POOIT

EnemMeHTH KOHCTpPYKIIi, 110 MOHTYIOTBCS, MiJ Yac TMEpPeMINIEHHs TOBUHHI
YTPUMYBATHCS BiJl pO3TATYBaHHS 1 OO€pTaHHS THYYKMMH PO3TsDKKaMU. BcTaHOBIIEHHI B
MIPOEKTHE TMOJIOKEHHS €JIE€MEHTH MOBUHHI OyTH 3aKpIIJIEHH] Tak, 00 3a0€3MeYuTH iX
F€OMETPUYHY HE3MIHHICTh 1 CTIHKICTh. PO3TSDKKHA Il TUMYacOBOTO 3aKpITJICHHS
KOHCTPYKIIIH, 1[0 MOHTYIOTHCS, HEOOX1THO MPUKPIMIUTH 0 HAAIMHUX omop. Po3Tskku
HEOOXITHO PO3TAIIOBYBAaTH 3a MeXXaMu TabapuTiB PyXy TPAHCHIOPTY 1 OyIiBETbHUX
MaIIHH.

HagicHi npaObuHM Ta 1HIN HEOOXIJHI JJIE MOHTaXy HPUCTOCYBaHHS CIiJ
BCTAHOBIIIOBATH 1 3aKpIIUISITH Ha KOHCTPYKIISX , IO MOHTYIOThCS, J0 iX MiAHoMY.
HagicHi npabuHu BHCOTOIO OLiblIe 5 M MOBUHHI OyTH 00JIaJHAHI MPUCTPOSMU JJIs
3aKpituieHHs  ¢ana 3amoObKHOro mosAcy (KaHatamMu 3 YJIOBJIIOBadYaMH  TOIIO),
OTOPOJDKEHI METAJIeBUMHU JyraMu 1 3akpiluieHi Ha KOHCTpykmisx. [lpum moHTaxi
MOHTQ)KHUKH IIOBHHHI 3HAXOIUTHUCS Ha MIAMOCTSAX 4YH Ha paHile 3aKpiiuieHIn

KOHCTPYKLIII.
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Jlo moyaTKky BUKOHAHHS MOHTaXKHUX POOIT HEOOXiHO BU3HAYUTH MOPSAIOK
0OMIHY YMOBHUMH CHUTHaJIaMH MIXK OCO00I0 (JIsi TOro, XTO KEpy€ MOHTaXKeM Ta
MaIllMHICTOM KpaHa). YCl CHUTHAJIM TOJAl0ThCs JIUIIE OJIHIEI 0Cco000 (Opuraaupom
MOHTQ)XXHOI OpuUraju, JIAHKOBUM, TaKEIAKHUKOM- CTpOMaJibHUKOM). Jluile curHan
«Ctom» MOXe mofatu 0y b-SIKUi POOITHHK, SIKUM TIOMITUB HEOE3MEKY.

SIKIIO KOHCTPYKINS, IO MOHTYETHCS, 3HAXOJUTHCS 3a MEXKAMH IO 30py
MaIuHICTa KpaHa, MK HUIM Ta MOHTQ)XHUKaMH MOBHHEH OyTH 3a0e3nedeHnil HaaiiHui
3B'SI30K. SIKIIO Takoi MOMJIMBOCTI HEMAa€, MPU3HAYAIOTHCS MPOMINKHI CUTHAJIBHUKU 3
YyCyia CTPOMAIbHUKIB (TaKeJIa)KHUKIB).

[linx yac mepepBu y poOOTI 3aluIIaTd MITHATI €JIEMEHTH KOHCTPYKINHA 1
oOnaHaHHS Ha raKy KpaHa 3a00pOHEHO.

PoGotn 3 mepemimieHHS 1 yCTaHOBJCHHS KOHCTPYKIIN, [0 MalTh BEJIHUKY
MapyCHICTh, HEOOX1IHO 3yNUHSATH 3a MIBHUJKOCTI BiTpy 10 M/C 1 Olnblie.

Jlo caMOCTITHOrO BHKOHAaHHSI BEPXOJIa3HUX POOIT JOMYCKAlOThCA OCOOM HE
Mosojiie 18 pokiB, siKi MPOWIUIM HABYAHHS Ta TEPEBIPKY 3HAHB 3 OXOPOHU IIpaIl,
MEIUYHUI OIJIAJl Ta BU3HAHI NMPUJATHUMHU JI0 BUKOHAHHS JaHOTO BUIY POOIT, MAalOTh
CTaX BEPXOJIA3HUX POOIT HE MEHIIEe OJHOTO POKY 1 TapudHUI po3psa HE HIKYE 3-TO.
PoOGiTHHKY, 1110 TOMYyCKAIOTHCS BIEPIIE JO BEPXOJIA3HUX POOIT, MPOTATOM OJHOTO POKY
MOBUHHI TMpalioBaTh T O€3MOCEpPeHIM HArjsioM JIOCBIAYEHUX POOITHHKIB,
MPU3HAYEHUX HAKA30M KEpIBHUKA OpraHizali.

®apOyBaHHA W aHTHUKOPO3IMHUI 3aXMCT KOHCTPYKIIIA 1 YCTaTKyBaHHS Yy
BUITAJIKaX, KOJIM 1€ BUKOHYEThCS Ha OYy/I1BEIbHOMY MalaHYUKY, HEOOX1THO poOUTH 110
MiTHIMAHHS KOHCTPYKIIH Ha MpPOEKTHY Mo3Hauky. [licmsa migHiMaHHS 3a3HAYEHUX
KOHCTPYKIIi ¢dapOyBaHHS YW 3AIMCHEHHS AHTHUKOPO3IMHOTO 3aXHUCTYy JOMYCKAETHCS

BUKOHYBATH TUIbKU B MICISIX CTHKIB 1 3'€JHAaHb KOHCTPYKIIIH.

6.4 be3neka eJieKTPO3BapPHOBAJIbHHUX POOIT.

Jlo BUKOHAHHS €JEKTPO3BAPIOBAIILHUX POOIT JAOMYCKAIOTHCS 0COOM HE MOJIOAIIE
18 pokiB, sIKI MPOUIUIA MEIUYHUN OIJIsA, CIHEeliaibHy MiATOTOBKY 1 TMEPEBIPKY
TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK 13 KOHKPETHUX CIOCOOIB 3BApIOBAHHS 1
BU3HAYEHUX BUIB 3BapIOBAJILHUX POOIT, CKJIAIM €K3aMEH aTecTalliiiHii Komicii Ta
MalTh BIJIMOBIAHE TMOCBIAYEHHS. EJIEKTpO3BapHUKKM TIOBMHHI MaTH Tpymy 3
enexkTpooesneku He Hrkue I1.

Jlo BUKOHAHHSI €JIEKTPO3BAPIOBAILHUX Ta Ta30MOIYMEHEBUX POOIT HA BUCOTI 5 M
1 OLJTBIIIE TOMTYCKAIOTHCS 3BAPIOBAILHUKH, SIK1 TIPOUIIUTH CHIEIaTbHUN METUIHHUMN OTJIsi,
MalOTh CTaX BEPXOJIA3HUX POOIT HE MEHIIE OJHOTO POKY, PO3Ps 3BaprOBaJbHUKA HE

amxue 1.
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MerTaneBi 4acTUHU €JIEKTPO3BAPIOBAIBHOTO OCHAILIEHHS MAIOTh 3HAXOJIUTHUCS 0e3

HaIPyTH, a TAKOK MOBUHHI OyTH 3a3eMJIeH1 3BapHI BUPOOHU.

6.5 be3neka nepeminleHHs i CKJIagyBaHHs BAHTaXKIB.

[Ipy BHUKOHaHHI BaHTAXKHO-PO3BAHTAXYBaJbHUX POOIT HE JOMYCKAETHCA
CTpONYBaHHA BaHTaXy, SIKUH 3HAXOAWUThCA B HecTiiikomy monoxkenHi. [lepen
3aBaHTAKCHHSIM, PO3BaHTAXCHHSIM TaHENeH, OJOKIB Ta IHIMUX 3a1i300€TOHHUX
KOHCTPYKIIIF MOHTa)KHI METJI1 MOBHHHI OyTH OIVISIHYTI 1 ouuIeHH1 Big 6eTony. Ilepen
MOYAaTKOM POOIT CIIiJ MiAiOpaTH BaHTa)K03aXBaTHI MIPUCTOCYBAHHS BIJIMOBITHO O Baru
1 XapakTepy BaHTaxy, 0o TmigHiMaeTbcss. CTponu MOBMHHI Oyt migiOpaHi 3
BpaxyBaHHSM YHCJIa TJIOK TaKoi IOBXKWHHU, 1100 KyT MK JIBOMa T'JIkaMu OyB HE OlIbIiIe
90°, Ta BIAMOBIZATH BAHTAXKOIMITAOMHOCTI KOHCTpPYKIii, 1o mimiimaiots. Ilepen
MIIIMMaHHSIM BaHTaXy CTPIJIOBUMHU CaMOX1IHUMH KpaHaMH MEPEBIPUTH 33 BKa31BHUKOM
BAHTAXOMIAMOMHICTh, @ TaKOXX BCTAHOBJICHUM MAIMHICTOM BWIIT CTPUIM Ha
BIIMOBITHICTH Ba31 BAHTaXY, IO ITiIHIMAETHCS.

VYkiagka BaHTa)Xy BUKOHYETHCS PIBHOMIPHO O€3 MOPYILIEHHS BCTAHOBJICHUX JJIS
CKJIayBaHHs TrabapuTiB, 0e€3 3arpoMajKEHHS MPOXOAiB 1 mmix’i3niB. Marepianu
(KOHCTpYKIIii) HEOOXIIHO PO3MINLYBATHU HA BUPIBHSIHUX MalJaHYMKaX Ta BXKUBATH
3aX0/I1B, 1110 3aM00Iral0Th CAMOBUILHOMY 3CYBY, OCIJJaHHIO, OMA/IAaHHIO 1 PO3KOYYBaHHIO.
Maiinanauky Juisl CKJIayBaHHsI TOBHHHI MaTH CTOKHM TIOBEPXHEBHX BOJI. 3a00pOHSIETHCS
3MIMCHIOBATH CKJIQJyBaHHS MaTepialliB, BUPOOIB HA HACUITHUX HEYIIUIbHEHUX I'PYHTaX.
CxiamyBaTd KOHCTPYKII Ta maTepiaiv Ha OyAiBeIbHOMY MaWJaHYMKy 1 poOOUYMx
MICIISIX HEOOX1THO TaK:

— CTIHOBI TIAaHEJ1 — Y KaCeTH YH MipaMiJiu;

— IUIUTU TIEPEKPUTTS — y 1ITadesl BUCOTOIO HE OIbIIe HK 2,5 M Ha HiAKIaaKax
13 MPOKJIaJIKaMU;

— KOJIOHM Ta MiJKpPaHOB1 Oaiku — y mtadesni BUCOTOr0 a0 2,0 M Ha MIIKIaaAKax 13
MPOKJIa/IKaMU;

— KPOKBSIHI Ta MiAKPOKBSHI (hepMU — Ha METaJIeBl KOHAYKTOPH;

— MpiOHOCOPTHUM METAl — y CTEJIaK BUCOTOIO He OLIbIIe HiXK 1,5 M.

Y  pa3i  po3MillleHHS  aBTOMOOUIIB HA  BaHTaXXHO-PO3BAHTAXYBaJIbHUX
MaiIaHYMKax BIJCTaHb M1 aBTOMOOUISIMH, IO CTOSATh OJWH 3a OJHUM, Ma€ OyTH HE
MeHie Hix 1,0 M, a Mi’K aBTOMOO1ISIMHU, IO CTOSITh TIOPSIA, HE MEHIIEe HiXk 1,5 M.

VY pasi, SKI0 BaHTQXHUN aBTOMOOUTb 3HAXOAUTHCSA Ol OyniBmi (CrOpyau),
BIJICTAHb MDK HUM 1 3a7HIM OOpPTOM aBTOMOO1IS a00 TPAHWYHOIO MEXKEI0 BAHTAXKY
noBuHHa OyTu He MeHIe HiX 0,5 M. Bigcranp Mk aBTOMOOLIeM 1 mTabeseM BaHTaXy

NoBUHHA OyTH He MeHIe Hix 1,0 M.
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6.6 besaneuna podota Ha OyAiBeIbHOMY MaliIaHYUKY.

BayTpimiHi aBTOMOOUIBHI IUISIXU HAa OyAIBEIbHMX MalJaHUYMKax MOBHWHHI OyTH
oOJsialHaHl BIJMOBIIHUMH JOPOKHIMH 3HAKaMH, IO PETJIaMEHTYIOTh MOPSAOK PYyXy
TPAHCIIOPTHUX 3acO0IB 1 OyaiBEIbHUX MAIlMH BIANOBIAHO 70 I[IpaBui AOpOKHBOTO
pyxy Ykpainu. LIBUIKICTh pyXy aBTOTPAHCIOPTY MOOJIN3Y MiCllb BUKOHAHHS pOOIT HE
Moske nepeBuiryBaTi 10 KM/Toj Ha MpsIMUX AUISHKAX 1 5 KM/TOJ — Ha MOBOPOTAX.

ByniBenbHI MaliJaHUYUKH, AUISTHKA POOIT 1 poOOYl MicCIsl, POi3aX Ta MiAXO0AHU A0
HUX Y TEMHUH 9ac JI00M, a TaKOXX 3aKPUTI MPUMIIICHHS MOBUHHI OYTH OCBITJICHI, HE
3acTmiIuTioloYn  Tpaiorounx. OOmagHaHHA CHCTEM OCBITJICHHS KOHCTPYKTHBHO HE
MIOBHHHO CTBOPIOBATH PU3UK YPaXXCHHS €JICKTPOCTPyMOM. BUKOHAHHS poOIT y MICIIIX,

PIBEHBb OCBITJICHOCTI SIKHMX HE BIJIMOBIIa€ BUMOTaM, HE JOIMYCKAETHCS.
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