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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 He0OX1HI YMOBH Tpalll Ta eKCIUTyaTaIlio 00JaHAHHS 1
MOBUHHI: MaTU BUCOKY Ha/1iHICTh, BUKOHYBATH 3a/aHi iM (yHKIIi B IEBHUX YMOBaXx
eKCIUTyaTallii MpoTIroM 3aJaHoro 4acy, Nnpu 30epekeHHI 3Hau€Hb CBOIX OCHOBHHUX
napaMeTpiB Y BCTAaHOBJICHUX MeEXax; OyTH 3pydHUMH 1 OC3MEUYHUMHU B EKCILTyaTallli;
OyTH EKOHOMIYHMMH B TIPOIECl €KCIUTyarTailii, 0 JOCATa€ThCS 3aCTOCYBaHHSIM
MaTtepialiiB 1 KOHCTPYKIIIH 3 I1JIBUIIICHUM TEPMIHOM CITY>KOH.

BaxxnuBe 3HaueHHs B OyAIBHHMIITBI MPOMHUCIOBUX OYIiBelIb MAa€ 3aCTOCYBaHHS
MPUHIUIIB KOOINEpYyBaHHS 1 OJIOKyBaHHS OCHOBHUX 1 JONOMDKHHUX BHPOOHMIITB,
TUMm3anisg Ta yHiikania o0'€eMHO-TUIAaHYBAJIbBHUX 1 KOHCTPYKTUBHHX PIIIEHb — L€ Ja€
BEJIMKUN €KOHOMIUYHUN edekT. EKOoHOMIsS JOCSIraeThCsi 3a paxyHOK KOONEpyBaHHS
JOTIOMDKHUX CITY’)KO PI3HUX MPOMHUCIOBUX MIANPUEMCTB (JKepea eHeprii, Terua,
CUCTEM BOJOIIOCTaYaHHs, KaHaji3alli TOLIO), 32 PaXyHOK CKOpPOUYEHHS TEepUTOpil Ta
BapTOCTI OJIaroyCTpOI0, CKOPOUEHHS MPOTSHKHOCTI KOMYHIKAI[IH TOLIO.

Po3BUTKY mpoMuCIOBOro OyAiBHUITBA OCTAHHIM YacOM JY>K€ CIPHUSIO 3HAYHE
PO3LIMPEHHS. 1 3MINHEHHA OyAIBEIbHOI 1HAYCTpli Ta HPOMHUCIOBOCTI OYIIBEIBHUX
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 OyaiBens 1 CHOPYA 3BOJUTHCA 3a TUIIOBUMH TPOEKTaMU 31 301pHUX
3a/11300€TOHHUX KOHCTPYKTHMBHMX eleMeHTIiB. IIpoBoauThesa yHigikamis HpoJbOTIB
KOHCTPYKIIH 1 rabapUTHUX CXeM Oy/1Bellb, iKa 3a0e3Meuye 3aCTOCYBaHHS KOMILIEKCHO-
MEXaHI30BaHMX METO/AIB MOHTaXY 3 CYMILIEHHSM OKpEeMHUX OyAiBEIbHO-MOHTaKHHUX
MIPOIIECIB.

Huni ocoOnuBe 3HaUeHHsS Mae MpPaBUJIbHE BpPAaxXyBaHHS IMEPCIEKTHB PO3BUTKY
MIPOMHKCIIOBOTO OY/IIBHUIITBA, TOMY IIIO Tl 4YaC CTBOPEHHS apXiTEKTYPHO-OY 1IBEIbHUX
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

[lex anTHKOpO3iiiHOTO TOKPUTTS. CTaneBi KOHCTPYKII CXWJIBHI JI0 KOPO3ii, 1
BUKOPUCTAHHSI 1I€Xy AQHTUKOPO3IMHOTO TMOKPUTTS CTajo KIIOYOBUM €TaroM, o
3abe3reuye X TpUBaJy Ta CTaOUIbHY eKcIuTyartallito. [Iporec ckimamaerscs 3: 00poOKH
MOBEPXHI OCHOBHU, HAHECEHHS IPYHTOBKHM Ta (iHIIIHOTO MokputTsa. OO6poOKa MoBEpXHi
OCHOBH — 11€ OCHOBHHUH 1 KJIIOYOBUHN €Tall aHTUKOPO31MHOTO MOKPUTTS. BiH HeoOxiaHui
JUIA TIOBHOTO BUJAQJICHHS 1pKi, Maclia, NIy Ta 1HIIOTO CMITTS 3 TMOBEPXHI CTaleBOi
KoHCTpyKIli. IlickocTpymuHHa 0OpoOkKa MOXE BHKOPHUCTOBYBATHUCS ISl BUJAJICHHS
1pki. BUKOpUCTOBYIOUM BUCOKOIIBUAKICHE PO3MUICHHS YACTUHOK IICKY JUIsl BIUIMBY Ha
CTaJIeBy TOBEPXHIO, BHUJAJSAIOUM 1pKYy Ta 3a0pyJHEHHS. 3aBAsKA I[bOMY CTajeBa
oBepXxHsl HaOyBae MeTasieBoro Ojucky. IIpu npoMmy SKICTh BHJAJICHHS 1p>KI TTOBHHHA
JocATaTH BHCOKOTO piBHA. Bce 1€ cTBOpIOE XOpolni YMOBH JJsl MOJAJIBIIOTO
(bapOyBaHHs. 'pyHTYBaHHS OKPUTTA Ta BUOIp MPaBUIILHOI IPYHTOBKH MA€ BUPIIIAIbHE
3HaueHHd. Ilicas pIBHOMIPHOTO 3MILIYBaHHS I'PYHTOBKU 1 PIBHOMIPDHO HAaHOCSATh Ha
MOBEPXHIO CTaleBOi KOHCTPYKIII MeH3JeM abo po3nmieHHsAM. [licas Toro sik mepuiuii
1iap IPYHTOBKM BHCOXHE, HAHECITh JAPYTUN IIap BEPTUKAIbHO, LI00 3a0e3neduTu
pPIBHOMIpHY TOBIIMHY (hapOu. DiHINIHE MOKPUTTS HAHOCSTH MICJISI IOBHOTO BUCHUXAHHS
IPYHTOBKH Ta OrJisiny. BepxHe mOkpuTTs Mae OyTH OJHOPITHUM 32 KOJIHOPOM 1 00pe
nepeMiliaHuM repea BUKOpucTaHHsAM. Crnoci® Takui camuid, sIK 1 IpH ITPyHTYBaHHI.

[ToxpuTTst Mae OyTH piBHUM 1 TJIAJJKUM, O€3 MPOBUCAHb, OYIHOAIIOK Ta 1HIIUX.

1.2 T'enepajbHuii NJIaH

l'enmian mpencrasisie coboro auisHKy Twiomiero 40 ra. Penped nminmssHkm —
criokiiHuii. Ha renmian HaHeceHa ciTka 3 po3MipoM ctoporH 50 x 50 m.

bnaroycTpiii Teputopii mnependadae CTOSHKY aBTOTpaHcnopTy. ['eHmuian
BUKOHAHWH y BIAMOBIAHOCTI C MPOTUNOXKEXHUMU HOpMamu. [llupuna nopir ta npoizais
npuitHATa 6 M, pajalyc. 3aKpyrJIeHHs — 12 M.

OCHOBHI TEXHIKO-€KOHOMIYHI [TOKA3HUKH 3a T€HIUIAHOM 3BecH] B Ta0. 1.

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

No HaiimenyBaHHs On. BuM KinbkicTh [Tpumitka
1 | ITnoma auUIsHKHU M 40000

2 | Ilnoma 3a0ynoBu M 11825

3 | Ilimoma MoIteHHs M 9020

4 | ITimoma o3eeHeHHS M’ 19155

5 | lubHicTh 320y/10BH % 32

6 | Koedirient MorieHHs % 20

7 | KoedirtieHT o3eneHeHHs % 48




1.3 O0'eMHO-IITIaHYBaJIbHE PillleHHSA

ByaiBns, 1110 MPOEKTYEThCA — LEX 3 PEMOHTY aBTOTPAHCIOPTY, MA€ PO3MIpU B

ocsax 84 x 96 m.

bynisnst onHonoBepxoBa, ['-moai6Hoi hopmu y raHi, 6araTonposaiTHa, TPOJIbOTH

pPI3HOTO HAIpaBJCHHA. Y KOXHOMY 3 TMPOJBOTIB IepeadayeH0 MOCTOBI KpaHH,

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

B Buay koioH. [To ocsax «10» ta «K» ymamroBaHo TeMIepaTypHHi IIOB 3 JBOX

CIIAapCHHUX KOJIOH.

Kpok xo0H okpemoi 3a11300€TOHHO1T Oy 1Bl — 6 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’ 9080
2 | byniBenbHuit 06’eM M 181320
3 | KopucHa mioma M 8784
4 | IlnanyBaJIbHUI KOE(ILIEHT — K; =20,2
5 | O6’emunit KoeirieHT — K, =0,95
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; H, PEPI3Y,
MM
1 2 3 4 6 7 8
Koonu kpaifHROTo psiay OKpeMoi 3a11300€TOHHOI Oy 1Bl
WO Ve | 6 | 20 | 14250 | 3100 | 10150 | 600400




daxBepKOB1 KOJIOHH OKPEMOT1 3a11300€TOHHOI Oy iBIII

]

als<E
HEB LS 6 | 20 | 13300 400 x 400
o
Kosonu kpaiftHROTo psify 3a1i300€TOHHOT Oy /1B
AT
tr s
el iR
A 1 6 | 50 | 15570 | 4920 | 10650 | 1400 x 500
T
g L
] Kosonu cepeaboro psiay 3a1i300€TOHHOI Oy 1Bl
A 12 | 50 | 15570 | 4920 | 10650 | 1900 x 600
PaxBepKOBI KOJIOHHU 3aJ11300€TOHHOI Oy 1B
‘:, {
MR 6 | 50 | 14500 400 x 400




1.4.2 ®yngamenTH

Ta6nuis 4 — 36ipH1 GyHIaMEHTH CTAKAaHHOTO TUITY

Posmipu
: . Bucora
Ilepepi3 | crakany | Po3mipu .
Mapka ) .. CX1I11s
(byHIaMeHTY Ecki3 KOJIOHHM, | 1 OIAKO- | CXOOWH, (byHaMeHTY
y MM JIOHHHKA, MM ’
MM
MM
1 2 3 4 5 6
M17] KOJIOHH KPaHBOTO PSAY OKPEMOi 3a1i300€TOHHOI Oy /1iBII
[ 1]
1500 x | 2100 x
600 x 1500 1800
b 19-24 | 400 | 1200x | 2700x | 3%
‘ ‘ 1200 1800
i haxBEPKOBI KOJIOHU OKPEMOi 3aJ11300€TOHHOT Oy 1iBIi
[ ]
1200 x
400 x 1200 1500 x
PA1-6 400 | 900x | 1500 300
900
[ : : ]
1] KOJIOHU KpallHbOTO PsAY 3a711300€TOHHOI Oy 1B
] 3000 x
2400 x 2100
1400 x 1500 3600 x
OAS1-55 500 | 2100x | 2100 300
1200 4200 x
[1 L 2700

T1]] KOJIOHU CEPEIHBOTO Py 3a511300€TOHHOT Oy 1Bl




] 3600 x
3000 x 1800
1900 x 1500 4200 x
OE 31-35 600 | 2700x | 2400 300
1200 4800 x
[1 L 3000
171 (haxBEPKOBI KOJIOHHU 3a11300€TOHHOT OY/T1BIII
[ ]
1200 x
400 x 1200 1500 x
PA1-6 400 | 900x | 1500 300
900
[ : : ]
1.4.3 ®ynapaMeHTHi 6aJIKu
Tabmuus 5 — 361pHi pyHIaMeHTHI OaIKu
Mapka Eexis Kpok Posmipn,
Oanmku KOJIOHU, M MM
1 2 3 4
Oxpema 3ai1i300eToHHA OY/TIBIIS
=11
450 x
db6-12 |:% j 6 400
I : L J-zoo-l
3ani300eToHH1 Oy 1B
=11
450 x
®b6-12 |:§; ‘W‘ j 6 400

I . L Lzoo—l




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

Mapka Bexis L. M Kpok, | Posmipn,
KOHCTPYKIIi M MM
1 2 3 4 5

KPOKBSIHA KOHCTPYKITISI OKpeMOi 3aJ11300€TOHHOI Oy/IiBJIi

1BJIP12-1 §[ —o0Do> ﬂ 12 | 6 112%%%"
o C f

M1JKPOKBSIHI Ta KPOKBSIHI KOHCTPYKIIIT 3a11300€TOHHO1 Oy 1B

©5-18-1 gtrﬁﬁﬂGDDDu lhi 18| 6 | R
) L J

1.4.5 IlinkpaHoBi 6aJIKK
Tabmuus 7 — [linkpanosi Oanku

Mapka 6anku Ecki3 JloBxkrHA, MM Po3mipu, MM

Oxkpema 3a111300€TOHHa OYIiBIIs

T_.ml‘hw_T i

=
BKHB6-3C 5960 1000 x 600
|
bl
3ani300eToHHa OyiBIIs
Rt
=]
BKHB6-3C 5960 1000 x 600
Bl

el

1.4.6 3B’s13kH
VY OyaiBinsx, o0jaJHaHUX MOCTOBUMH KpaHaMH, BEPTUKAJIbHI 3B’ SI3KU IO KOJIOHAX

YCTaHOBJIIOIOTHCS B KO)KHOMY TEMIIEPATYPHOMY BIJICIKY.

11



1.4.7 IInuTH NOKPUTTH

Ta6nuis 8 — [lnutu mOKpUTTS

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

ITHC-10 RAREX; %E[ 5960 2990 x 300
3anizobeToHHa OyaiBIs
ITHC-10 RAREX: %El 5960 2990 x 300

1.4.8 CtiHoBe Oropo:KeHHsI
CTiHM 3ampOEKTOBaHI CaMOHECYYi MaHENbHI 3 OJHOMIAPOBUX MaHenel (tadiu. 9),

TOBIIMHOIO 300 MM.

Tabnuns 9 — CTiHOBE OTOPOHKEHHS

Mapka Tt Ecki3 JloBKMHA, MM Posmipu, mm
1 2 3 4
Oxpema 3a11300€TOHHA OY/TIBIIS

1)
T1CJI-20 l 7/ 6000 1800 x 300
v | |e]
3anizobeToHHa OYIBIIs
1
I1CJI-20 hi 6000 1800 x 300
| L i

1.4.9 Bikna
JI71st KpOKy KOJIOH CTaJIeBl BIKOHHI MaHeJ i BUKOHYIOThCS 3 po3Mipamu 6 x 1,8 M.

1.4.10 BopoTta
Y pob0Ti 3aCTOCOBYIOTHCSI PO3MAlllHI BOPOTa JJIsl aBTOMOOIIHLHOTO TPAHCIIOPTY

pi3HOi BaHTaXOMi IHOMHOCTI. J[71s1 aBTOTpaHcmopty — 3 po3mipamu 3,6x4,2 M (puc. 2).

3 30BHILIHBOI CTOPOHU BOPIT POOISATH NOXMII1 OETOHHI 3’1311 — NAHAYCH.
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By
[ ¢

L |

a) 6)

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 pybepoioy

Egexmusnuii ymenniosau 120

[P KK X XX XX X >
GRRKKEE
/S LS

Pucynok 3 — @parmeHT mokpisii

1.4.12 JlixTapi

Y po6oTi 3aCTOCOBYIOTBHCSI CBITJIOAEpaIliiiHI JIIXTapl MKUPUHOK 6 M, TOJBIIHI.
Bucora ckma 1750 mwm, BiIKpuBarOThCA Ha KyT J0 70° BiJ BEepTUKAJl MpUIaJaMH 3
€JIEKTPUYHUM MPUBOAOM (puc. 4).

0 -
-4-{ (=] 8w
31 S - XAG7Z .
1 -
- ? nod a w18 Al i ‘|
..:'. E’ 2\ E » - S i <
al 7 o H A [ 3
lE B 2T A NS E R ?
o 2 T
1 5% =

200,

ICIE ' 3000

) 0)

Pucynox 4 — Jlixrapi: a — nipu mupuHi 6 M; 6 — 3€HITHUN

1.4.13 Ilignorn

Jnst  cTtBOopeHHs acanbTOOETOHHOT MIAJIOTH 'y BUPOOHUUIN 30HI MIANPUEMCTBA

Ha migroroBunit map 100 MM 3 miebeHi0 ykiagaeTbes Imap achaibTOOETOHHOTO
MMOKPUTTSI TOBIIUHOKO 40 MMm.
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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 = 18 m; Bucora mpumimenns H = 16,6 m; pospsia
pobotu 30py — IV; mixtapi — moaBiiHI; 3ackieHHsS — jaucToBe. [lmomma 3ackieHHS
S =1591.2n°

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

Koediuientu Binourts: p,,..=0,7; p....=05; p,.....=03.

1. HopmoBanuii koedilieHT MPUPOIHOTO OCBITICHHS:

eV =e-m-c=4-09-0,7=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,

20 =1095m2

0

ne S, =8064m° — IJIOMIA ITi/IJIOTH;
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, 1110 BPaXOBYE BTPATY CBITJA B EPEMIIETAX CBITIOMNPOEMY,
7, =1 — KOe(ILIEHT, 10 BPaXOBYE BTPATY CBITJIA B HECYUYUX 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 BUBHAUEHHS I, 3HAXOMATh CepeaHii KOedIi€HT BIIOUTTS:
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 3MIMCHIOIOTHCS B M. BiHHHUIIS.

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

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

. . . 0
BiJTHOCHA BOJIOTICTH TOBITps, 1z =167, ¢ <4904,

I 300

Pucynox 5 — Koncrpykiris
OTOPOJKEHHS

OrOpOJKCHHA. Ry >R,,.

YMoBU ekcrutyaTalii copyau: A.

[Tonepeanro mpuitMeMO MaHENi 3 arjonopuToOEeTOHY
(puc. 5): y=1200xke/nm°, 5=300mMMm, R = 0,741 -K/Bm,
A1=0,46

Omip Terionepeaadi OropoKEHHS:

RO=L+ZR+L=L+0,65+L=0,81M2-K/Bm
ay a, 87 23,2

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

D> R=0,65 — cyma TepMiUHHX OTIOPiB OKPEMHX IIApiB

[TapameTpu TpUHATOT KOHCTPYKIIi BIAMOBIAAIOTH YMOBaM €KCIUTyaTarlii Ta

PO3paxyHKOBIM TemMmeparypi.
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PO3JILT 2

PO3PAXYHKOBO-KOHCTPYKTHBHHH

KHY.bP.192.26.197c.12 K3

Ipizsuwe | Ilionuc | ama
Kepisnux | Timuenxo Cmaoisn | Apxyw | Apxywis
Koncynom. | Timuenxo IIpoekmysanus Oyoienuymea bP
baxanasp | Bonowyx MPbLOXNPONIMHOL OYOieni yexy
3as. kagh. | Banosoii AHMUKOPO3IUHO20 NOKPUMMAL 3b51-22
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2.1 Po3paxyHok 0e3pockicHoi pepmu 18 m.
2.1.1 Buxiani xaui.
Marepianu Jj1s1 BUTOTOBJICHHS 0€3pOCKICHOT (PepMH OKPHUTTS:

beron kmacy C20/25( R, =14.5-0.9=13.05MIla =1.305«H [ cm?; MIPOJIHOT

Ry =1.05-0.9 = 0.945MITa = 0,095xH / cm?;
Ry ser =18.5-0.9=16.65MTla =1.665xH / cm®;

Rptser =1.6-0.9=1.44MIla = 0.144kH | cm?; Ey, = 27000 MIla = 2700xH [ cm?).
ApmaTypa BEpXHBOTO TOfCY, CTIHOK Ta BYy3miB 3 apmarypu kimacy A400
Ry =Ry, =365MIla - pna crpuxziB @>10MMm; Ry, =285MIla; nns cTpuxHIB
D<10mMM Ry o =390MIla; Ry = Ry, =355MIla; Ry, =285MIla.
Apmarypa i1 HWKHBOTO Tiosica TIONEepeaHhO HampykyBaHa kiacy AS800
R, =680MIla R ¢ =785MIla; Ry, =400MIla; Ry, =545MIla; E5 =19 -10* MiTa .
[lepenaTouna MIIHICTE OETOHY HHXKHBOTO MOsCY, 3rigHO (1. 2.6[3]) moBuHHA OyTH He

Menie 11MIla ta menmie 50% Bij kiacy OETOHY.
Ipuiimaemo Ry, =0.6-B=0.6-25=15MIIa)11MIla.

J1o TpIIiHOCTIMKOCTI hepMU MOKPUTTS MPe IBISIOThCS BUMOTH 3-1 KaTeropii
(8cr = 0.4mm; 85cp = 0.3mm).

2.1.2 36ip HaBaHTaKeHb
Cxiai TIOKpHUTTS, HOPMATHBHI Ta PO3PaXyHKOBI HABAHTAKECHHS TPHUBEICHI B
tabn. 1. Cryminp BignmoBiganbHOCTI OyaiBmi BigHOcHThes 10 Il kmacy , Tomy

PO3paxyHKOB1 3HAYEHHS HABAHTAKEHb MHOXKaTh Ha KoediiieHT y, = 0.95. KoedimieHt

yMOBH poboTu 6eTony y,, =0.9.

a) BuzHaueHHs HaBaHTa)XKeHb Ha epMy Ta 3yCHIIb Y CTPHIKHSIX:

3HAUEHHS HABAHTAXXEHb B1Jl BIACHOI BarW KOHCTPYKLIN MOKPUTTS IIpu ¥ ¢ =1 Ta

¥ )1 piBHsIOTE: g, = 2.198xH [ m?; gy = 2.556KH | m°.

CymapHe HaBaHTaKEHHsI Ha (pepMy BiJ Baru MOKPHUTTS Ta BIAcHOI Baru (epmu
npu y¢ =1: 2.8kH [ m?; ipn y ¢ Y1: 3.182H | m?,

3HadeHHsI PIBHOMIPHO PO3MOJIJIEHUX Ta BY3JIOBHX HABaHTaXXEHb MPHUBEJCHA B
Tabmn. 2.:
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Ta6muust 1 — ITigpaxyHOK HaBaHTaXeHb, Ha | M MOKPUTTS

> = <
g o :h g
= | E5E | E
By HaBaHTa)XXeHHS 1 pO3paxyHOK = =05 = > O
S | &% | ¢
a e E g 2
o = o
= ™ =
1. IlocriiiHa: TpUIIapOBUM pyOEpOlIOBUIA KHIIUM 150 1,2 180
Ha MACTHII (Maca OJHOTO mapy 3-5 Kr/M°)
nieMeHTHe crsryBanHs — 2 cum; 0.02x20 000 400 1,3 520
- — 3
yT_eHJHOBaq — nieHo0eToHH1 MUTH p=500 Kr/™M”; 600 1.2 720
h=12 cwMm;
Mapoi30JIsIlisl — IBa IIapu Mepramiia Ha MacTHIIl 100 1.2 120
pebpucTi maHeni, NpyuBeieHa TOBIIKMHA 5,3 cM 1350 1,1 1485
Bceboro 2600 3025
2. TuMuacoBa Bij CHITY: Du p
TpHUBaJIa 300 1,4 420
KOPOTKOYaCcHA 700 1,4 980
Bceboro 3600 4425
Tabnuis 2 — PiBHOMIpHO pO3MO/IlJIEH Ta BYy3J0BI HABaHTAKEHHS
Bun PiBHOMIpHO Bysnosi
HaBaHTaXCHHS PO3MOIiIICHE HaBaHTAXEHHS,
HABaHTaKCHHS, kH/Mm? kH
ye=1 1 rel | ye=1 7l
JIOBroCTpOKOBO Jif0ua 2.8 3.182 | G, =504 | G=57.09
KopoTkouacHo airoua 0.5 0.7 S,=8.64 | S$=1197
Bceroro: F=59.04 | F =69.06

Bu3nauenus 3yCUJIb B CJIICMCHTAx q)epMI/I BiI[ OIWMHHUYHHX BY3JIOBUX HABAHTAXXCHD

JUTSL CXEMH 3aBaHTAXEHHS 3BEAECHO B TaOIMIsIX 3 Ta 4:

Tabnuus 3 — 3HaueHHS! OIMHUYHUX 3yCHIIb

Howmep 3ycuIiIsl Py HaBaHTAXKCHHI1
CTPYIKHS M N Q
1-2 0.079 4.698 0.030
1-3 0.063 -5.307 0.018
2—3 0.011 -0.063 0.007
2—4 -0.019 4.691 -0.032
3-5 -0.021 -4.935 -0.030
4-5 0.048 0.019 0.038
4-6 -0.013 4.653 -0.013
5-7 -0.015 -4.681 -0.014
6-7 0.000 0.027 0.000
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Tabnuis 4 — HaliGib1111 3HaYeHHS] OJMHUYHUX 3yCUJIb

Homep 3ycuiuisd IpU HaBaHTAXKEHHI1
CTPYIKHS M N Q
1-2 5.456 324.44 2.072
4351 | -366.50 1.243
0.760 -4.351 0.483
-1.312 | 323.96 -2.210
-1.450 | -340.81 | -2.072
3.315 1.312 2.624
-0.898 | 321.37 -0.898
-1.036 | -323.27 | -0.967
0.000 1.865 0.000

O WN NP
[
N No|jo|og|bhlwiw

Po3paxyHKOBI 3yCHJUIsI B HAMOUIBII 3aBaHTAXKCHUX MEPETHHAX €JIEMEHTIB (hepMu

npu y; =1 Ta y; )1 BU3HAUYEHI MHOKEHHSAM HalOUIBIIMX 3HAYEHb OAVNHWYHUX 3YCUIIb

Ha BIITIOBIIHI 3HAYEHHS BY3JIOBUX HABAHTAKECHB Ta 3BE/ICHI B Ta0. 5.

Tabnuus 5 — Po3paxyHKOBI 3yCHIUISE HAMOUTBIIT

HABAHTAKEHUX NIEPETUHIB €JIEMEHTIB hepMu

Enementr | Bua 3ycumis Jycrins 3yCHILIS B CTPHKHSIX
Ta OAVHUIIl | B CTPUIKHSIX B1J JIFOYHX
BUMIpY BIJl HAaBaHTAKCHb
ONMHUYHUX | 7. =1 7N
HaBaHTA)XKCHb
HwxHiii mosic M, Hm 0.079 4.66 5.46
CTPHKCHB 3.98 _
1-2 N, kH 4.698 2774 | 2344
236.2 —
Q, xH 0.030 --- 2.07
BepxHniii mosic M, Hm 0.063 3.72 4.35
CTPHUIKCHD 3.17 i
1-3 N, xH -5.307 3133 | 3665
267.5 30298
Q,xH 0.018 -- 1.24
Criliku M, Hm 0.048 2.85 3.31
CTPHXKEHb 242 o
4-9 N, kH 0.019 1.12 1.31
0.96 —
Q,xH 0.038 -- 2.62

2.1.3 Po3paxyHok ejieMeHTiB (pepMHU 10 nepuuiii rpyni rpaHUYHUX CTAHIB
Hwxniii mosic. [epetun mosicy 240x220 (h) mwm;
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M = 5,46xkHwm; N = 324.4xH;
eo =M /N =5.46/234.4=0.016x =16mu;
e=0.5h-e, —a=0.5-220-16—50=44unm;
e/ =05h+e, —a' =0.5-220 +16 — 50 = 76.1um ;
hy =h—a=220—-50=170mu.
[Tpu noTpumaHH1 YMOBHU e’ (hy — a’, To6To 76(170 — 50 = 120mm,
Ay - Ne' - 324.4-10° - 76
ysRs(hg —a’) 1.15-785:(170-50)

= 247.6m°;

Ne’ 324.4.10° - 44

Ay = =
YspRs (g — a’y 1.15-785-(170-50)

—141.76mm°>.

[lepeTnH HIKHBOTO TIOSICY APMYEMO apMaTyporo, sika ckiamaeThes 3 100 14 A —
I1I 3aranpHO0 mwIomero 153.9MM°.

2.1.4 BuzHaueHHs1 HANIPYKeHb B ApMaTyPi HUKHBOTO MOSACY.
PiBeHb TOYATKOBOIO MOMEPEIHBO HAIMPSHKEHOTO CTaHY B apMaTypi HUXKHBOTO
Mosica BU3HA4Ya€MO 3 YMOB:

Ogp + A0 SR gor; Ogp =—A0 gy 20.3Rg gor; 05y =0.050,.
Iliciist miaCTaBICHHS 3HAYCHHS O, Y IPUBC/ICH] BUIIE HEPIBHOCTI OJEPIKUMO:
Osprmax = Rs ser /1.05=785/1.05="747.6MIla;
Osprmin =0.3Rg ger /(1—0.05)=0.3- 785/(1— 0.05) = 247.9M11a .
Hpuiimaemo o, =650M11a.
KoeditieHT TOYHOCTI HATATY apMaTypy BU3HAYAIOTh 10 popMyIi: yg, =1+ Ayg,.
Ipu mexanigHOMYy crioco0i Hatsry yg, =0.1. Toxi yg, =1-0.1=0.9. Jlnst mepesipxn

MIITHOCT1 HUKHBOTO MOSACY B CTa1i1 OOTUCHEHHS Ta MOTO TPIIIMHOCTIMKOCTI B CTaIii
eKCIUTyaTallii 00YHCIIMMO YTPATH MONePEeHbOI HANPYTU NpH g, =1. Haxonnmo meprui
BTpaTH (10 OCTATOYHOTO OOTUCHEHHSI OETOHY).

Binx penaxcariii Harpyru B apMatypi:
o1 =010y, —20=0.1-650—-20=45MIla.

Bix nepenagy Mixk TeMIiepaTyporo apMaTypH Ta HATSHKHUX MTPUCTPOIB:
o, =1.25At =1.25-65=81.25MIla.

Bin nedopmarii ankepiB: o3 = ATI Es = ﬁ) .19.10* = 20M1a.
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Hanpyra B apmarypi niciis BTpar: oy, 0, Ta 03!
Ogp1 =O0gp —O1 — Oy —03 =650 —45—81.25-20 =503.75M1la.
3ycuiuist B apmMarypi Ag, 3 ypaxyBaHHAM BTpaT Oy, O, Ta O3’

P=0og A —503.75-615=309.81-10°H .

Sp
Hanpyra B 6eToHI Ha piBHI LIEHTpa Baru apMaTypH, 110 MOMEePEIHbO

HAIPYXY€ETBCS, 3 YPaxyBaHHIM yTpaT 0y, O, Ta O3 pU €,,=0 Ta Aép = A
Opp = P/ Ay =309.81-10° /240 - 220 = 5.88M/la .
ITpu BusHaueHH1 A = Ayy. T at/,p = Opp )0, TO KoediuieHT o
a =0.25+0.025R;,, =0.25+0.025-15=0.62%0.8.
Ilepesipsiemo ymoBy oy, / Ry, = 5.88/15 = 0.39%a = 0.625.

YMOBY BUKOHAHO, TOMY BTPATH B1J IIBHJIKO HATIKaOYOl MOB3y4YOCTI:
o =40-0.85- 0y, / Ry, =40-0.85-0.395=13.43MI1a.

[lepmi BTpatu: oy =01 + 0, + 03 + 05 =45+81.25+20+13.43=159.68M11la

Jpyri BTpaTH: BTpaTu Bij ycauku 0etony og =35MIla.

3ycuiuisl B IOMEPEIHbO HAIPYXKyBaHIA apMaTypi 3 ypaxyBaHHSM MEPIINX BTpaT
npu yg, =1

Py =(og —op1) - (Ayp + Agp) =(650-159.68) - 615=301546H =301.5kH .

Hampy>xeHHst B 0€TOHI1 BiJl MONEPEAHBO HAMPYKYBAHOI apMaTypH 3 ypaxyBaHHSIM
BTpaT O}; Ha PIBHI LICHTpa Baru NepeTUHY:

o =Py 1 A=301.5-10%/240 - 220 = 5.71MI1a)0.

Ilepesipsiemo ymoBy: oy, / Rpy < =0.75;  5.71/15=0.38(0.75.

Brpatu Bix noB3ydocti 0etony npu « = 0.85:

o9 =150aoy, / Ry, =150-0.85-0.38=48.45MIla .

Hpyri BTpatu: o)y =0g + 09 =35+ 48.45=83.45M11a.

CymapH1 BTpaTH MONEPEAHBOI0 HAIIPYKEHHS:
0| =0y + 0, =159.68+83.45=243.13M11a)100MI1a.

3ycumst B PEAHAMPYXKCHIN apMaTypl 3 ypaxyBaHHSIM yCIX yTpar Ipu g, (1:

Py=yg (0gp —01) (A + Al) =0.9- (650 — 243.13) - 615 =225.2-10°H .
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2.1.5 IlepeBipka MiIHOCTI HaXW/JeHHUX IEePeTHHIB HMKHbBOIO MOSICY 3a
MONepPeYHoI0 CHIIOK0:
MakcuMalibHa ToriepedHa 1 BIAMOBIHA TH TOTOBXKHS CHJIa BiJl CIILJIBHOTO BILIUBY

TPUBAJIMX 1 KOPOTKOYACHUX HaBaHTaXeHb IIPU ¥ ; )1 M1I0Th y mepeTuHax naxeni 1 — 2:

Q,, =QF +QP, =0.030-69.06+0.030-10 - 225.2 = 2.75¢H ;
Ny, =Ny, -F=4.698-69.06=2324.44xH .
ITepeBipsiemo ymoBY: Qp < ¢p3(1+@,) - Ry -b-hy, BukoHaHHS SIKOTO CBiTYHTH

po Te, IO MOMepeYHa CUjia CIPUIMAEThCs OETOHOM, a MOTIepevHa apMaTypa HUKHBOTO

MMOACY NPU3HAYAETHCA 110 KOHCTPYKTHBHUM BHUMOTI'dM.

N _ 4o 224.06-10°
Rpbhg " 1.17-240-170

3rimno 1.3.31 [3], @,3 =0.6; ¢, =—0.8. MinimanpHa momnepeyHa cuia,

JU1s1 pO3TATHEHUX €IEMEHTIB: ¢, = —0.2

crpuiimMmaHa 6€TOHOM:
Q,=0.6-(1-0.8)-1.17-240-170=57283H =5.73kH)Q,_, = 2.75.

[Tomepeuna apmatypa @ 4 Bp-I 3 xpokom 300 MM craBUTBCA 3a

KOHCTPYKTUBHUMH BUMOI'dAMHU.

2.1.6 Po3paxyHoK nepeTuHy BepXHbLOI0 MOSCY.

[Ipu po3paxyHKy MEpEeTUHY BEPXHBOTO MOSICY HEOOXITHO BPaxOBYBAaTHU 3yCHILIA
BIJl Jli TPUBAJIUX Ta KOPOTKOYACHUX HABAHTAXKEHb, Ta KPIM TOT0, 3yCHUJUIS, BUKIIUKAHI
MOMNEPEIHBOI0 HAIMPYrol0 apMaTypu HWXKHBOro mnosgca (epmu. HalOuabmn 3ycuiiis
nitoTh B ctprokHi 1 — 3. [lpu y¢ )1 Mq_5 =4.35«Hm; Nj_;=366.5kH .

[TonoBxkHs cuia Bl A1l TUIBKKA MOCTIMHUX 1 TPUBAJIMX HABAaHTa)XEHb NpU ¢ )1

N, =302.9kH . [TepeTun BepXHBOTO MOSCY APMYEMO CUMETPUYHOKO apMaTyporo Kiacy

A400. PospaxoByeMO TIepeTHH BEpPXHBOIO TMOsACY Oe3pockicoi depMmu: mpu
eg =My 3/ N3 =4.35/366.5=0.011cmu, Tomy mamens 1 — 3 chix po3risgaTH SIK
CTHCHYTUH €JIEMEHT 3 BUIAJIKOBUM CKCIICHTPHCUTETOM. I[Ipu BiZOMHUX po3Mipax
MEPETUHY BEPXHBOTO MOSICY HOTO PO3paxyHOK 3BOJUTHCS 1O Mig0Opa MOJOBXKHBOI
apMaTypu TOCIIJJOBHUMU HaONMKEHHSIMHU 3 OCTaTOYHOIO MEPEBIPKOIO MIITHOCTI 3a

YTOUHEHUM 3HA4YE€HHsAM @ Ta 77. [IpuiinsaB @ =7 =1, onepkumo:

N AR, 3665:10° 240-200-13.05
ngR,, R,  1:1-365 365

A + As/ = =—-712.0%0.
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OTxe, cTHCKalO4l 3yCWUIA MOXYTh OyTH CHOPUMHATI OJHUM OETOHOM.

[IpuitasiBiM cumeTpuuHy apmatypy A=A= 1.57 um® (20 10 A400) 3 ymoBH
JOMYCTUMO MiHIMaJIbHUX JIlaMeTPiB Ta MIHIMAJIBHOTO MPOIICHTY apMyBaHHS CTHCHYTHX
€JIEMEHTIB, 3HaXOJIUMO: L = A -100% = 2:2.26 100% =1.1%)0.005%.
bh 240- 200
JlomomixkHI mapameTpu:
JloBxuHa eneMeHTy 1.94M; po3paxyHKOBa JIOBKHUHA €JIEMEHTY

lp =091=0.9-194=1.746cm; 1,/h=1746/20=8.73
N, /N =30298/366.5=0.8; mpu h<20cu 71=0.9; ¢, =0.905 ¢, =0.912.
. R (A + A) _ 365- (226 + 226) _0.26
R, A 13.05-240- 200

[TpuBenenuit Koedili€HT MO3I0BKHFOTO BUTHHY:
=0, +2(p; —¢,)x=0.905+2-(0.912-0.905) - 0.26 = 0.90& ¢, .

OO0YHUCITIOEMO:

3
/ 366.5-10 240-200- % =-499.29%0,

A+ A = —
* % 0.9.0.908-365

TOOTO MIIIHICTh MTEPETUHY 3a0e3IeyeHa 32 yMOBOIO MIITHOCTI OETOHY.

Hecyua 3natHicTh cTpuxHs 1 — 3:
1Ry A+ (A + A) - Ryg) =
=0.908-0.9-(13.05-240-200+ 2-2.26- 365) = 646.72kH)N,_5366.5kH ’

TOOTO MIIHICTH 3a0€e3IeyeHa.

2.1.7 Po3paxyHok onmopHOro By3Ja (pepmu
Haxwueni nepeTiHu ONOPHOTO By3ia (hepMU pO3paxOBYIOTh Ha /IO MOMEPEUHHUX

CUJ Ta 3ruHaJbHUX MOMeHTIB. Haxunena tpimuHa AB mnepeTuHae mnonepenHbo
HANpyX)yBaHy apMarypy Ag, = 101,812 (49 18 A400) Ta He HaNPYXyBaHy apMaTypy

A = 452 um? (40 12 A400), BcTaHOBIIEHY B OTIOPHOMY BY3JIi Ha JOBKHHY aHKEPOBKHU
NOTEepEeHbO HANPYKEHOT apMaTypH.

Haxomumo: 8 =33°20"; tg8 = 0.6545; ctgp =1.53.

dakTHyHa MIHIMaNbHA JOBXMHA 30HH aHKEPOBKHM apmarypu Ay, Ta Ag:
l,, =260+ 5/1t95 =336mm(l, =35d =35-14 =490mm ;

lis =260+ 6.5/tgS = 359mm(l ; =35d =35-10=350mm .
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Tyt |IO ta | - HOopMmoBaHa MiHIMaJbHa JOBXHHA AHKEPOBKH BiIIIOBITHO

MoNepeIHLO HANpPYXKEHOi 1 He HampykeHoi apmatypu. Ha omopHuii By307 iHOTh
CIIIYIOUU 3YCHUILIA:

OTIOpHA peakIlis pepmu Bif Jii BCiX BUIB HABaHTAKEHb

Ra =Quax =0.5%F =0.5-5-69.06 =172.65kH :

3ycumiurs B maHeni 1 — 3 BepxHboro mosicy: N g =366.5kH ;

3yCWJIIA B MaHeni 1 — 2 HUKHBOTO MOACY:

Ny, = N1z F =3.24.69.06 = 223.75kH ,

ne Ni—2 - 3ycusuis B cTprokHi 1 — 2 BiJl OIMHUYHOTO HAaBAaHTAKEHHS;

TPaHUYHE 3yCUIUIA B apMarypi Agy!
Ngp =Agp - Rg +lyp /1, =615-785-336/490=331.05kH ;
rpaHWYHEe 3yCWII B HeHampyxkeHid apmatypi (4@ 10 A400), mepeciunoro
tpimmHoo AB: N, = A - Ry =314 - 365 =114.6kH ;
3yCHILJIS, CTIpUHMaHE MONEPEYHOI0 apMaTypolo, IEPECIUHE TPILLIUHOLO:
N-N,-N — _
N, = sp / s _ 366.5-331.05-114.6 _ _51.7(0.
ctg33°20 1.53

T. 5. N_,(O, To nomepeuyHi cuiu B HaXWJIEHUX IEPETHHAX OIOPHOTO BYy3Ja

MOBHICTIO CIPUHMAIOTHCSI OETOHOM.
[Ipu3HayaeMo momepeyHy apMarypy 3 KOHCTPYKTMBHHUX pPO3yMiHb: 3arajibHa
KUIBKICTh TIOTIEPEYHUX CTPHIKHIB Ha JOBXHHI npoekuii nepetnHy AB n=14; kpok

nornepeyHnx CcTprwxkHiB S =150mm, mepermH mnomepeunoi apmarypu @ 6 A400
(Aqy =28.3MM2). Jlist mepeBipku HaxwieHoOro mnepetuHy AB Ha nii0 3ruHaIbHOTO

MOMEHTY OOUHCITIOEMO:
BHUCOTY CTUCHYTOI 30HM B HaXWJIEHOMY nepeTuHi AB:

Ng + Ng (33105 + 114.6) - 10°
R,b 1305 240

['pannyHe 3ycuiuisa B MPUKUHATIN MONEPEYHIi apMaTypi:

N, =nRy, A, =14-285-28.3=112.92-10%H ;

hop =Nos =N —a=880-110="770mm; c¢; =120mm ; ¢ = 260mm; 13 =1260mm;

I, =13 —c=1260-260=1000mm;

MiLHICTh MOXWJIOTO NEPETUHY 3a0e3nedeHa, SIKI0 BUKOHY€EThCS YMOBA:

I, -10
Qmax(ls _C)S I\lw 2

=142.3mm.

X =

+ N (hgs = X/2) + Ngy (hgp — X/ 2);
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172.65-10%(1260—120) =196.82-10° & - n(112.92.10° . 1000=10

+114.6-10°(770-142.3/2) + 331.05-10%(770-142.3/2) =367.34-10° H - mm

TOOTO YMOBY 3a10BOJICHO.
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3.1 BuzHauyeHHs1 MexaHi3allii Ta cnoco6iB BeieHHs1 pooiT

Bubip BIAMOBIIHUX PEXKUMIB MeXaHi3allli, HEOOXITHUX JJIsi BUKOHAHHS 3aBJaHb,
110 CTOCYIOThCS OYIIBHUIITBA (DYHJIAMEHTIB Oy I1BIII.

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 TI0/1a4l 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
T0JaBaHHs GETOHy NMPUITMAEMO HEMOBOPOTHY Gammio 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 6eroHom; (.=0,064 T - Maca CTpOITyrHOYOro

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.;

28



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

4.1.1 BusHauyeHnHsi rabapuriB (pyHIaMeHTIB

Cxemy posrtanryBaHHS (DyHZAMEHTIB 3iHCHIOEMO 3 BPaxXyBaHHSIM 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.

Dy— m o mE 8 -8 8 8 8 B B B B 8 B8 H
© i i} i)} ]
@ i i) i O
o+ —m e85 5 8 55 8 5 5 8 85
© i o )} O
@) i [ (] ) O
@f 8888888888848
@ +—m om
® i i
@ il ]
® i s
O +—m m
@ i s
O +—m m
® ] ]
® i )
D o I B
6000 # 6000 'L 6000 6000 6000 6000 6000 6000 6000 .3 6000 6000 6000 6000 6000
12000 72000

1 % © © 0 ® ® O O © O ® 6 6

Pucynok 1 — I[1nan ¢pyHnamenTiB

1. Ipuitmaemo 36ipHi 3a711300€TOHH] KOJIOHHU JIJIsl MPOEKTOBAHO1 OY/T1BIII
Jns xoprycy 1:
— kpaiius konona mapku SK120-31 3 posmipom 6a3u 800x400 mm macoro 10 T;

— ¢axBepkoBa kosioHa mapku 3KD129-1 3 po3mipom 6a3u 400x400 MM Macoro
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5,16 T.

Hns xopmyciB 2, 3, 4:

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

— KpaitHs kojoHa Mapku 5K132-18 3 po3mipom 6a3u 900x400 mm macoro 11,9 T;

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

— (axsepkoBa komoHa Mapku 3KD141-1 3 posmipom 6azu 400x400 MM macoro
5,64 T.

2. Buznayaemo noTpiOHUM po3Mip MiAKOJIOHHKA KOJIOH.

— g pyHnamenTiB kojgoHu Mapku 5SK120-31 3 posmipom 6azu 800x400 MM —
MiIKOJOHUK po3mMipamu 1,5x0,9 M, rmubuHa ta 00'eM nopiBHIOIOTE 950 MM 1 0,46 M
B1JIITIOB1HO;

— Uit GyHIaMEHTIB TeMIlepaTypHoro mBy KoioH mapku 5K120-31 3 po3mipom
6a3u 800x400 MM — miaKoJOHUK po3mipamu 1,5x2,1 M, TOuHA Ta 00'€eM TOPIBHIOIOTH
950 mm 10,46 M BIJITOBITHO;

— 1151 hyHaamMeHTiB KosioH Mapok 4K132-7, 5132-18, 9K132-19 3 po3mipom 6a3u
900x400 MM — miakosoHMK po3Mipamu 1,5x0,9 M, rnubuHa Ta 00'€eM TOPIBHIOIOTH
1100 mm i 0,59 M° BiOBIAHO;

— miua ¢ysHgameHTiB kojaoH Mapku 3K®129-1, 3KD141-1 3 po3mipom 0a3u
400x400 MM — migkosmoHUK 3 po3mipamu 0,9x0,9 M, rmmbuna Ta 00'€eM MOPIBHIOIOTH
500 mm 10,14 M BIJIIIOBIIHO.

3. BuzHawaemMo BHUCOTY MIJKOJIOHWKA, BpaxOBYIOUM TJIUOMHY CTakaHy
MIIKpaHOBUX (YHAAMEHTIB fKa y mepiomMy npuOimkeHHi ckiagae 950, npuiiMaeMo
1200 MM, 1100 MM — 1500 mm, 17st KOJIOH paxBepka sika y MeprioMy HTpHOTUKEHHI
ckianae 500 mm npuitmaemo 900 MM.

4. 3a OTpUMaHUMHU pO3MIpAMH IIJIKOJOHHUKIB BH3HAYAEMO KOHCTPYKTHUB
(byHIaMEHTIB:

— s pyHmamentiB koioH mapok S5K120-31, 4K132-7, 5132-18, 9K132-19 3
po3Mipom miakosoHuka 1,5x0,9x2M npuiiMaeMo TBOXCXOIWHKOBHM (PYyHIaMEHT 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

— st PyHIAMEHTIB TeMIiepaTypHOro mBy kojioH Mapku 5K120-31 3 po3mipom
nigkoigoHuka 1,5x2,1x2 M nBoxcxoauHKOBUW (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

— i ¢dysgamenTiB  kosioH Mapku 3K®D141-1, 3K®D129-1 3 po3mipom
nigkoionnka 0,9x0,9x2,2 M ogHocxoanHKOBUHN (yHAaMeHT Mapku @1.1.1 3 po3mipom

cxomuuk 1,5x1,5%0,3 M (prc. 4) 06'emom 2,6 M.
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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 ckiagy MOHONITHOTO 3ali300€TOHHOTO (YHIAMEHTY 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 crtakani) — 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 urst BbyHIaMeHTIiB 06’emoM 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 KiabKICTIO 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].

Posnopinsemo oTpuMany Macy apMOBHPOOIB HA OKpEMi 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 BHPOGax 1yt ByHIAMEHTIB 00’ €MOM 0 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 kinpkicTiO 44 1mT.

Cxianaemo crerudikaiiito apMoOBUpOOIB Ha KOKEH OKpeMHi BUJ (PYyHIAMEHTY

(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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Tabmuns 2 — Cnenudikaiis apMarypHux Bupo6iB Ha pynaament ©T6.2.11

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.

[{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.

[IuTiB momiero 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)
Bun, kinbkicTh 1 00caru apmoBupo6iB @6.2.3 npuiimaemo (tadm. 1).
Bua, kiapKicTh 1 06csiru apmoBupo0iB @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 iSOJIIOIOTI).
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*

[Tnoma BepTUKAIBbHUX MTOBEPXOHbD, 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 4.4
2 | BcranoBneHHs kapKaciB Bpy4Hy Macoro 70 50 Kr LIT. _1 44 44
T 0,05 2,2
3 | BcranoBneHHs ciTOK BpydHY Macoro 10 20 Kr LIT. _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 Gimpm 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 TiApPOI30IALs 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 cxeMmy cTymiHdactoro ¢gysmamenty @ 6.2.3 (puc. 4).
Cknamaemo cnenu@ikamio €JeMEeHTIB OnainyOKu cToBOYacToro (GyHAaMEeHTy, KyIu

BHOCHMO YCI €JIEMEHTH KOMILUICKTY ONMaIyOKH, IepeBUHY (IIPH yJIallITyBaHH1 J00OPiB).
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Pucynok 4 — MapkyBaiibHa cxeMa cTymniHyactoro ¢pynaamenty @ 6.2.3 3i

crierrdikaIlie€ro eIeMeHTIB OMaTyOKu

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
TUIOLICI0 T.2,1.2 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. 1
BpY4YHY BEpTHUKAIHHUX 2p. 1
MOBEPXOHb

Te %, TOPU3OHTATIBLHUX E11-37 [100M*| 2,2 5,18 114 95,62 210,36 | i3omroBab-
HUK

4p. 1
2p. 1
Pazom 1078,2 19232,55
42,52
a1 pobotn 15% 161,73
Bcroro 1239,93
414 TexHikO - €eKOHOMiYHIi NOKa3HMKHM TeXKAPTH Ha BJAIITYBaHHS
(pynrameHnris

1. IlmanoBa (BupoOHHMYa) CcOOIBapTICTh MAIIMHO-3MIHKM pPOOOTH MAIIHH 1
MEXaH13MiB.

Co061BapTiCTh MATUHO-3MIHU POOOTH MAIIUH 1 MEXaH13MIB.

Jns aBrokpany KC-2561E

Coam.ron=24,55 TpH.

Jliis aBroberoHoHacocy Chb-126A (270-0051)

Coam.-ron=74,59 TpH.

Jlst aBToOeToHO3MinTyBaua Ch-69

Cuam.-ron=33,68 rpH.

2. Co0iBapTicTh 3BEJICHHS 3a711300€TOHHUX (DYHIAMEHTIB

17,5
C, =1,08 (Z Cuarmron X T) + 1,531T = 1,08 x ((24,55 X ( 287
125,6 + 50,25 + 99,73 + 2,93 101,45 + 50 + 76,16
+ > ) + 33,68 X (28,7 + - ) X

X 3) + 1,5 x 23605,96 = 54853,92 rpH.

3. CoGiBapTicTh yKmamanus 1 M° GeToHy

o _Co_5485392 ;
e =7 T 34098z _ 1°68mH/M

4. TpyaoMicTKicTh BIamTyBaHHs | M° GETOHHOTO (hYHIAMEHTY.
~ Qpys 151435
V34984

q = 4,33 mox. —rox./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 CKJIAJICHKUX 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
MiI0MmBH (QyHIAMEHTIB Ha (iKcaTopH, siKi 3a0€3MeUyl0Th 3aXUCHUM 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 OynmiBeJbHUM MalJaHYUK JOCTaBJISIIOTh 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’)KUTh JJIs1 3'€IHAaHHS ILIUTIB 1 TaHeJel B 3aMKHYTI OnaiayOHI 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 OnagyOKu BHPOOJSIOTh YKPYIHIOBAJIbHE 30MpaHHs IIUTIB
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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, 110 MO3HAYAIOTh MOJIOKEHHS OCEH.

BnamryBanHs onanyOku (QyHIaMeHTIB poOJIATh Yy HACTYIMHOMY TOPSIKY:
BCTAQHOBJIIOIOTh 1 3aKpIIUIIOIOTh YKPYIHEHI TMaHed ONalyOKd HHXKHBOI CTYIEHI
MiOIIIBY; BCTAHOBIIOIOTH 310paHUil KOPOO CTPOTO MO OCAX 1 3aKPIIUIIOIOTH OMATYOKY
HIKHBOI CTYTEHI METaJeBUMHU IITUPSIMHU J0 OCHOBU; HAaHOCITh Ha pedpa yKpPYIMHEHUX
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 CTYIMEHS; B Tii e MOCIiJOBHOCTI BCTAaHORBIIOIOTH 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 JCTY-H b B.2.1-28:2013 no3Bosiserbcs
MIPOBOAUTH TUIBKH ITICHS JOCATHEHHS OCTOHOM HEOOXI1THOI MIIHOCTI 1 3 JI03BONY
BUKOHAaBLA poOiT. JleMOHTaxx omnamxyOKu 3A1MCHIOETbCS B MOPSAKY, 3BOPOTHOMY
MOHTaxXy. [licis 3HATTSA onamyOKu HEOOX1AHO: IPOBECTH BiI3yaJIbHHUI OTJISA] ONMAITyOKU;
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: TepeBipeHa MPaBUILHICTh BCTAHOBIICHUX apMaTypH Ta ONMainyOKH; YCYHEH1 BCl
nedeKTH onanxyOKu; MepeBIpeHO HASBHICTH (PikcaTopiB, 1m0 3a0€3Medyr0Th HEOOXITHY
TOBLIMHY 3aXMCHOIO 1Iapy OETOHY; MPUIHSATI 32 AKTOM BCl KOHCTPYKIIIi Ta X €IEMEHTH,
JOCTYI J0 SIKMX 3 METOIO MEPEBIPKH MPAaBUIIBHOCTI BCTAHOBJIEHHS Micisl OETOHYBaHHS
HEMO>KJIMBHI; OYUIIEHI BiJl CMITTA, Opyay Ta ipki omanyOka i apMarypa; nepeBipeHa
po0oTa BCIX MEXaHI3MiB, CIIPABHICTh MPUCTOCYBaHb OCHACTKHU Ta IHCTPYMEHTIB.

JloctaBka Ha 00'eKT OETOHHOT CyMillll Tiepe0ayaeTbCsi aBTOOETOHO3MITITyBaYaMHU
CBb- 69 B KUTBKOCTI 2 MIT.

[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; YKJIaJaHH 1 yIIIIbHEHHSI OETOHHOT CyMIIIi; AOTJIsA] 32 OETOHOM.

beronyBanHa (yHIaMEHTIB 3MIMCHIOETHCS B J[Ba €Talu: Ha TEPIIOMY eTarll
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 ToBiuHOIO 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
BiOparopa He MOBUHEH mepeBullyBatu 1,5 paaiyca #oro mii. ¥ kytax 1 OuIs CTIHOK
onanyOku OETOHHY CyMIIl JOJAaTKOBO YUIUIbHIOIOTH BiOpaTopaMu abo IITHKYBaHHSIM
pyuyHuMHu 1rypoBkamu. JloTuk BiOpatopa mig Yac poOOTH OO0 apMaTypu He
JonycKaeTbes. BiOpyBaHHS Ha OAHIN MO3UIIT 3aKIHUYETHCS TIPU IPUIHUHEHH] OC1IaHHA 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 cyMilni) nmoBuHEH OyTH 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€TOHOBAHOrO0 (PyHAAMEHTY BKPHMBAIOTh BOJIOTOK MIIIKOBUHOIO, Ta Ha MpPOTA3I
BCHOT'O TEPMIHY NEPIOIUYHO 3BOJIOKYIOTb.
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PO3JILT 5

OPTAHI3AIII BY/JIBHHI[TBA

KHY.BP.192.26.197c.12 Ob

IHpizeuwe | Ilionuc | [ama
Kepisnux | Timuenxo Cmaois | Apxyw | Aprywie
Koncynom. | Timuenxo IIpoexmysanus O6yoienuymea bp
baxanasp | Borowyx mpboxnponimuoi 6yoieni yexy
3as. kagh. | Banosoii AHMUKOPO3IUHO20 NOKPUMMIAL 3b1-22
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5.1 CniocoOu BUKOHAHHSA POOIT
Jns 3miiicHeHHs OyAiBHUIITBA MpUAMar Taki CHOocOOM 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 BiJIBall.
[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 cxeMor OeToHyBaHHA KpaH-Oamas (aBrokpan KC-2561E 31 crpuioro 8 M);

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

Tabmuusg 1 — Ilepenik 30ipHUX eleMEHTIB Oy 1B

Ne HazBa enementy Mapka Kinb- Posmipu, Mmm O0’emM, M Bara, T.
3a/I CJIIEMEHTY | KICTh o o o o m - m
mr. | = = °E E = E
2 g = m 5 = o as) [5)
=t = = ©5 5 ©5 8
1 ;f;;yo Ha KpauHbOro - 5101086 | 36 | 11850 | 700 | 400 | 2,96 | 106,56 | 7.4 | 2664
2 E;;;Ha KPAMHBOTO | 1K1168 | 26 | 18150 | 1300 | 500 | 6,76 | 175,76 | 16,9 | 439,4
3 E:;;Ha CEPEMIROTO | Hyyr1s6 | 7 | 18150 | 1900 | 600 | 10,14 | 70,98 | 254 | 177.8
4 | PaxBepkoBa IK®117-1| 2 | 11700 | 400 | 300 | 2,26 5,52 564 | 11,28
KOJIOHa
5 | Paxsepkosa OK® 175-1| 8 | 17500 | 600 | 400 | 3,8 304 | 951 | 76,08
KOJIOHa

BKHB6-4C| 56 5950 | 1000 | 600 | 1,66 92,96 4,2 235,2

6 | Minkpanosa banka e =5 11950 | 1400 | 650 | 4.63 | 5556 | 117 | 1404

| Kpoxwama IBPJI-12-1| 18 | 11960 | 1390 | 240 | 1,9 | 342 | 47 | 846
KOHCTpYKILis ®b-18-1 | 26 | 17960 | 1640 [ 320 | 34 | 884 | 85 | 221

8 | Tlwira mokpurts | IIHC-10 | 416 | 5970 | 1490 | 300 | 0,62 | 257,92 | 14 | 5824
9 gﬁam*‘ma ®b6-12 | 56 | 5050 | 400 | 450 | 053 | 2968 | 1,3 | 728
10 | Crinosa naness NCJI-16 | 820 | 6000 | 1200 | 240 | 1,7 | 1394 | 19 | 1558
11 | Criiika Bopir CB 8 | 3600 | 400 | 400 | 0576 | 4,608 | 1,44 | 1152
12 | Purexs Bopit PB 4 | 4400 | 400 | 700 [ 1,232 | 4,928 | 308 | 12,32
Beboro 1501 2379,076 3961,2
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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 »° 1,167
3 Po3pobka rpyH(T\};Kixgif?{;)szga;é gl\:lf;71<5()_1;1;1§150,5 My BizBan 1000 »° 10,459
A e I T
5 . Po3poOka rpyHTy BpyuHy (TiI4uCTKa) 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

49



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
v 21,6 2 15,68 12 15,68 12 2 0,5
12,96 15,68 12 15,68 12 0,5
YIaINTyBAHHA 67,68 - 3239,84 | 2800 o
YOPHOBO1 MIJIOTH < &,
I . > $1
— o
18 I S 11,52 - 41,87 ) 551,46 480 ) i : N 6
I = 21,6 o 103399 | 880 Zh 11
v 21,6 o 103399 | 880 2 11
12,96 620,4 560 I
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a) BramryBanus

napoizoumii B OIuH 67,68 < 994,21
mrap o &
19 I o 11,52 = 14,69 169,23
1 = ’ 5 ’
- 21,6 @) 317,3
11 21,6 2 317,3
v 12,96 190,38
0) BamryBanHus
YTEILTIOBavya 67,68 ® 4309,18
IUTUTHOTO ~ 3
20 1 S 11,52 = 63,67 733,48
1 = ’ 5 ’
— 21,6 @) 1375,27
11 21,6 2 1375,27
v 12,96 825,16
B) YamryBaHHs
LIEMEHTHO-ITIIaHOoT 67,68 o 2598,22
CTSDKKH o N
21 I c> 11,52 = 38,39 442,25
1 = ’ 5 ’
— 21,6 @) 829,22
11 21,6 2 829,22
v 12,96 497,53
r) HakeroBaHHS 2037 17
TPUILIAPOBOTO 67,68 o '
PYJIOHHOTO KHJIUMY o &
(@]
22 1 S 11,52 E 30,1 246,75
II - 21,6 9 '
I 21,6 o oo
v 12,96 390,1
) O3glo6neHHﬂ 3,108 362,55
MTOKPIBETBLHOIO -
CTaJITIO ~ <
23 1 i 1,008 a 132,8 133,86
I 2 0,924 > 122,71
I 0,042 Q) 5,58
v 0,756 ~ 100,4
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> (moKpiBeNbHi

10301,33

8960

pobotn) g
I 182557 | 1600 ) 5 2| 5 5
11 329466 | 2880 - 5 3 9
I 3177,53 2720 4 é 85
v 200357 | 1760 o 55
3acKiIeHHs
[{e]
MCTajICBIX paM 14,73 o 1057,17 | 960 115 &
IPOMUCIIOBHUX 8 e
24 Oynises = & 7177 | 078 = |6 4
I = 57 - ' ’ 409,09 384 4,45 ' £
I = 2,38 > 17081 | 144 1,86 s 15
- 2,38 0 17081 | 144 1,86 £ 1,5
4,27 306,46 288 3,33 & 3
v
Mourax 5251,52 5120 o
obamHaHHsg a
o oo
<t o -
25 I 15% 1312,88 | 1280 = =9 S 10 g
I 1312,88 | 1280 Z E5Y
11 131288 | 1280 = @ 8
1\ 1312,88 | 1280 = 8
EnexkrporexHiuHi 1050,32 960 g
poGotu T &
ISEES
o
26 ! 3% 26258 | 240 Ea| 5 g
11 262,58 | 240 =
111 262,58 | 240 s & 3
1\ 26258 | 240 5% 3
. 105032 | 1024
CanTexHiuHi po6oTH o
I a& A
27 1l 3% 262,58 | 256 7| 4 4
I 26258 | 256 5
v 262,58 256 =L 3
262,58 256 o<
a) ®apOyBaHHs CTiH
3 cepenntmn 49,1 oy 745,35
MPUMILICHB o et
28 I Z 19,01 @ 15,18 - 288,57 -
0 = 7,92 = 120,23
I 7,92 § 120,23
14,25 216,32
v
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0) ®apOyBanHs

i 1514,73
dacanis 49,1 §
N, -
29 ! 2 19,01 % 30,85 gzg'gg .
II 2 7’92 : ll
III @) 244,33
7.92 9 439,61
vV 14,25 = '
B) ®apOyBaHHS
3allOBHEHb BIKOHHHX 1473 ™ 2398.29
Tpopi3iB ~ E
30 I Z 5,7 4 163,02 926,21 -
I = 2,38 on 387,99
I 2,38 o 387,99
4,27 = 696,1
v
r) ®apOyBaHHs
KOHCTPYKIiH 108,29 © 4645,64
MOKPHUTTS ~ S
31 I Z 18,43 4 42,9 790,65 -
I = 34,56 on 1482,62
I 34,56 o 1482,62
20,74 = 889,75
v
2. (03n0bmoBaLHi 221,22 - 930401 | 8320 ®
poboTH) 5 ! &
I = 5 S % | 16 8,5
I S 62,15 g % 2591,89 | 2176 & :
m = 52,78 5 3 223517 | 2048 & 8
v 52,78 M 223517 | 2048 § 8
53,51 2241,78 | 2048 8
BrnamryBanss oY
L 67,68 o 2856,09 | 2560 &
YHUCTO1 MMAJIOTHU b “
I 5 = g
32 I 2 11,52 - 422 486,14 480 E 10 g
m = 21,6 S 911,52 800 z
v 21,6 2 91152 | 800 g 5
12,96 546,91 480 3 3
33 | [lycxomanaromxysa 0,5% 17505 | 160 10 2
JIbHI pOOOTH
34 braroyctpii 1% 35001 | 320 10 2
TepUTOpIi
35 3nada 06’ exTy 3 i 10 3
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5.4 Po3paxyHKOBa MaTpHUs

Tabnuus 4 — [ToyaTkoBa po3paxyHKOBa MaTPUILS

nraidyon BHHegALIIRINg

12

14

14

8,5

22,5

22,5

28

28

20

10

nrodoo
UIIIAJLOHOM XEBLHON

11

10

10 | 10

10

15|10

-3,5
15

20

-5,5
20

-8,5

25,5

3,5

yriudxon
UIMIAJLOHOM XEBIHOJA

10

3,5

35|35

3

3,5

6,5

1,5
6,5

9,5

-0,5
9,5

115

-0,5

11,5

Molreg
XUEOHRAMI/TII XXEIHOJA]

4

9

HOLCOM XXBLHOJN

6

2,5

85155

-2

8,5

2,5

11

-2
11

-3

15,5

9,5

15

IEHHOHAITIMA
€ einoee eHLOdOEE

15

15|15

4

15

2,5

55

2,5

6,5

6,5

8

15

A1HOWETHA( BIEBIroerodrL
eHAaIrreLHOendoa
el eHIreduLdog

4

3

15

85|45

2

8,5

10 | 3,5

15

10
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EHHRHITRIQO
111 gLLHOWeTHA(D
KHHedALImerg

3

9

-1

12| 35

-3

12

3,5

LLHOWBTHA(D
XMHLIOHOW EHHREALITeI g

2,5

25|25

1

2,5

15

3,5

5

6

2,5

EXE010JIII BHHOLOQ BL
AunAda ALHAdI eg0deod

3,5

3,5

3,5

2,5

6

1,5

75135

7,5

15

21

wodoregexoxs
A1HAdI eMg0de0d

14| 10,5

14

23 | 17

23

5,5
28,5

28,5

21

Adem
oJoHHUI00d BHHEEIdE BL
eMUhHETYEN KHHRAAHRI] |

1,2

3axBaTKHi

v

ZTjj
3MiHH

PobGiTHHKH

max T,
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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
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56

10

66
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71
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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
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40
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2,5

425 | 3,5

0

42,5

2,5

45| 3,5
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eHAIreLHOEHdOI
el eHIreduLdog
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37115
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41,5
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325105
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29,5
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31115
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0

EXE010JIII BHHOLOQ BL
AunAda A1HAdI eg0deod
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3,5

26505

16

26,5

2,5

29105

29

15

30,505

4

30,5
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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
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v
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5.5. Po3paxyHOK TeXHiKO-eKOHOMIYHMX MOKAa3HMKIB KaJeHIapHOIo rpajika

3arajibHa TPUBAIICTh OYIIBHUIITBA 00’ €EKTY — pPe3yJIbTaT PO3pPaxyHKy MATpHUIIl Ta
KaJIeH1apHOTO rpadiky:

T,=141,5 nHiB.

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, - %: 253/(253+110,5) = 0,696

i o

Koeoimient cymimenHs pobiT Kc, MO XapakTepusye BEIWYUHY CYMIIIEHHSA
poOiT, SIKi BKJIIOYEH] Y TIOTIK, BUBHAYAEMO SK PI3HHUITI0 MK OJUHHUIICIO 1 BITHOIIICHHIM
TPUBAJIOCTI MMOTOKY IO CYMapHOi TPUBAJIOCTI YCIX POOIT:

T3
2T
KoeditieHT 3MiHHOCTI:

K, - ;— = (504/253) = 1,99

3
OH

K, =1-

= 1-(141,5/253) = 0,441

ne7l,,1-05+2-1+2-23+29+2-7+2-9+2-10+2-95+2-85+2"
55+2-115+2-29+2-16+2-12+2-105+2-9+2-205+2-19,5+2-9+2
-27+1-15+2-1,5+2 -3 =504 — 3arajnpHa KIJIbKICTh 3MIH;
T,, =253 (nHiB) — 3arajibHa KUIbKICTb.
KoepitieHT HEpIBHOMIPHOCTI pyXy POOITHHUKIB:

K, = ‘fl_: (72/28) = 2,57

H
cep

ne Y, = 72 pobiTHUKA — MaKCUMaJibHa JE€HHA YUCEIbHICTh POOITHUKIB;

N=1-05+2-1+12-165+16-4+34-25+32-45+14-35+18-1+8 -
2+20-2+16-2+28-25+36-2+24-1+12-05+24-75+12-11,5+52-7,5
+72-25+52-25+60-3+20-1,5+30-25+18-0,5+28-3+20-3+10-1,5+
+30-13+20-0,5+40-3+72-3+52-3+32-21+10-1,5+20-4,5=3960,5
(poOITHUKIB) — 3arajibHa YACEIbHICTh POOITHUKIB MO KOXKHIM poOOTI;

ey
pPOOITHHKIB.

= N/ T, = 3960,5 / 141,5= 28 (poOiTHUKIB) — cepeaHS YHCEIbHICTh

60



5.6 Po3paxyHok KaJbKYJISALiH

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 Cxnan 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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IIPOEKTHE MOJIOKCHHS: 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 vacy Ha 1 enement H, = 507,24/68 = 7,55 nron.-ros.
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
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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
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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:
- Ky K
Qe mer =~ "3600.1
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:

g =% NiKw _ 155 61.27/3600 - 8)=0,0715 nc;
‘ 3600-t

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

G, =3 N2 =25 25/ (60 - 45) = 0,231 e,
60-m

1e 2, 03 (4 — TUTOMI BUTPATH BOJIM HA TOCTIOAAPCHKO-TIMTHI TOTPEOH Ta MOTPeOH

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

N; — KUTBKICTh IPALIIOIOYMX B HAOUIBII 3aBaHTAXKEHY 3MIHY;
K .00 — KOC(DIlli€HT TOAMHHOT HEPIBHOMIPHOCTI CIIOKUBAHHSI BOH (IOPIBHIOE 2,7);

N, — KUIBKICTh TpaIloouux, 1o npuitMaroTe nym (40% Big mpaifouux y

HaWO1IBIIT 3aBaHTAXKEHY 3MIHY 3MIHY);

M — TPUBAIICTH pOOOTU TYIIOBOT YCTAHOBKH (45 XBWINH).
Butpatu BoaM Ha MOXKEXOTaCiHHS NPUUMAEMO (0, = 15 J/c (Ipu ogHOYACHIM

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

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

3aranbpHl CEKYH/IHI BUTPATH BOJIU:

qsaz = qgup + qmaxn + qeocn + qibzu + qdyut + qnowc = 15’5306 H/C

Busznayaemo giaMeTp THM4acoBOI'O BOJOIPOBOY.

3arajabHuM:
42 \/qw 1000 _, [155306-1000 _, 4840
7V 314-18

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

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

=10,53mm

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

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

=16,74mm

[Tpuiimaemo TpyOu caHITapHO-TIOOYTOBOTO BOAOIIPOBOAY AlameTpoM 20 MM.

5.9 Po3paxyHOK THMYAaCOBOI0 €JIEKTPONOCTAYAHHS

EnexTpoeneprito Ha Oy/iBeIbHOMY MalIaHUYUKy BUTPAYAEMO:

1) Ha BUpoOHMY1 (TEXHOJIOTIYH1) MOTPeOU: MiAirpiBaHHs OyAiBEIbHUX MaTepialiB,
PO3MOpPOXKYBaHHS MEP3JIOTO IPYHTY, €IEKTPONPOrpiBaHHs OCTOHY 1 IEMISIHOI KIaJAKU Y
3UMOBHH Yac TOIIIO;

2) Ha O>KUBJEHHS €JIEKTPOABUTYHIB OyAiBEJIbHUX MAIIWH, MEXaHI3MIB Ta
YCTaHOBOK;

3) Ha OCBITJICHHS: BHYTPIIIHE — MPUMINIEHB; 30BHIIIHE — MICIIb BUKOHAHHS
poOIT 1 i’ 13HUX NUIAX1B, TEPUTOPIi Oy IIBHUIITBA.

3a 3aralbHOIO TOTPeOOI0 B EIEKTPOCHEPrii BCTAHOBIIOEMO THUI THUMYACOBOI
TpaHchopMaToOpHOI 1 CTaHIII]. HeoOxinny PO3paxyHKOBY NOTYXHICTb
TpaHcPOpMATOPHOI MIACTAHINT BU3HAYAEMO IS MAKCUMaJIbHOTO  CHOKUBAHHS
€JIEKTPOEHEPTil 0OJIHOYACHO BCiMa CIIOKMBavyaMHu 3a (HOpMYJIOLO :

a
P=—"—(3P -K, +2P, -K, +3P_-K, +3P -K, +)1
cosy

Jie o — KoeQILieHT BTPATH MOTY>KHOCTI B MEPEXK1 B MEpekKax B 3aJICIKHOCTI 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
CIIO’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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CJIEKTPOCHEPrii 10 CHOXXHWBa4YaM Ha

Jlos

npuiioMy Ta PO3MOIUICHHS

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

— TIUTOMA TOTYXKHICTh TPH OCBITIEHHI mpoxkekropamu [13C-45,

ac p

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

E — ocBiTneHicts, 1k; £ = 2 JK;

S — moma, SIKy OCBITIIOIOTE; S = 44420 MZ;

P, — notyxHicth namnu npoxekropa, [13C-45 P, = 500 Br;
n=0,2-2-44420/ 500 = 36 mir.

BcTanoBmaroeMo 1o AB1 JaMIIA Ha OJTHIA OTOpi.

JInst 1O[aTKOBOrO OCBITIEHHS MICHb MOHTa)XXy BCTAaHOBJIIOEMO Ha IIEPECYBHI

OCBITJIFOBAJIbHI HIOTJIN MPOKEKTOPH Y KUITBKOCTI:
n=0,2-20-6768 /500 =54 mr.

Ha 9 mornax BCTaHOBJIIOEMO 1O 6 MPOKEKTOPIB.

5.10 Po3paxyHOK TUMYACOBUX CKJIATIB

Tabmuus 17 — BigomicTe noTpedW Ha CcTaAli MOHTaXy B Marepiajax,

HariBpabpukaTax 1 BUpodax

No Tabn. ABH Hasga po0it Bumipauk | K-16 | Ha3Ba motpibumx | On. | Hopma | 3arampHa
3/1 MaTepialis BHM. | BUTpaT | TOTpeda
1 2 3 4 5 6 7 8 9
1 [7-5-12 MoHTaX KOJIOH 100wt 0,22 -KOJIOHU T 100 22
NPSIMOKYTHOT'O TIepepizy -[IpoKar T 0,377 [0,08294
Macoro 10 6T -JICKTPOIU T 0,022 |0,00484
-nicomarep. M |03 0,066
-GeToH M 138 3,036
2 [7-5-13 MoHTaX KOJIOH 100 mrr.  |0,36 -KOJIOHH T 100 36
MPSIMOKYTHOTO TIepepizy -TIPOKaT T 0,444 0,15984
Macoro J10 8T -eJICKTPOIHN T 0,024 0,00864
-Ilicomarep. M 0,32 0,1152
-GeToH M 108 3,888
3 [7-5-15 MoHTaX KOJIOH 1001t 0,28 -KOJIOHH T 100 28
MPSIMOKYTHOTO TIepepizy -TIPOKaT T 0,444 0,12432
Macoro 1o 151 -eJICKTPOIN T 0,026 |0,0728
-micomarep. M> | 035 (0,098
-6eToH M |18 5,04
4 [7-9-12 VYxiaganas migkpadosux |100 mr. 0,32 - Kp.0aIKu IIT. 100 32
0aJI0K Macoro 10 5 T -BUpOOH 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 10 11 -BHPOOH MOHT. T 3,72 1,3392
-eJIEKTPOIU T 0,35 0,126

70



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, =3744 [ 48400 = 0,077,

ne F, — 3aranpHa [I0Ima TepuTopii 38 reHepatbHIM [UIAHOM, M;

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

KoeditieHT BUKOpUCTaHHS TUIOII TEPUTOPIi BUBHAYAIOTH 32 (HOPMYIIOI0:

K,.=(F,+F,;) /! F, = (3744 + (460,4+ 8700)) / 48400 = 0,267;

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

JoBxuHa TUMYacoBuXx Jopir gopiBHioe 1100 M; HOBXHHA TUMYAaCOBUX MEPEXK

BoJonocTayaHHs — 640 M; TOBKMHA TUMYACOBUX MEPEXK elieKkTpornocTadanHs — 1 450 m.
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OXOPOHMH IIPAII TA BE3IIEKH
HKATTEJIA/IBHOCTI

PO3JLT 6

KHY.BP.192.26.197c.12 OIIbK

IHpizeuwe | Ilionuc | [ama
Kepisnux | Timuenxo Cmaois | Apxyw | Aprywie
Koncynom. | Timuenxo IIpoexmysanus O6yoienuymea bp
baxanasp | Borowyx mpboxnponimuoi 6yoieni yexy
3as. kagh. | Banosoii AHMUKOPO3IUHO20 NOKPUMMIAL 3b1-22
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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.

81



CnucoK BUKOPUCTAHMX JIKepPeJT

1. InanyBanus 1 3a0ynoBa tepurtopiit: JIbH b.2.2-12:2019. — K.: Miuperion0Oyx
VYkpainu, 2019. — 183 c.

2. Cxian, TMOpSAOK PO3pOOJICHHS, MOTO/KEHHS Ta 3aTBEPIKEHHS IMPOEKTHOI
nokymeHTarii mns OymiBaunTea: JIbH A.2.2-3-2014. — K.: MinperionOyn Ykpainu,
2014. -36c.

3. bynisenvna kmimaronoris: JCTY-H b B.1.1-27:2010. — K.: Miuperion0yn
VYkpainy, 2011. - 127 c.

4. OxopoHa mpartil i mpoMucioBa Oe3neka y OyniBHUITBI. OCHOBHI MOJIOKECHHS:
JbH A.3.2-2-2009. — K.: MiHicTepCcTBO PETiOHATLHOTO PO3BUTKY Ta OY/IIBHHUIITBA
VYkpainu, 2012. — 14 c.

5. T'etyn I'.B. OcHOBU MPOEKTYBaHHS MPOMUCIOBUX OyiBesb: HaBd. 1mocio. — K.:
Konmop, 2009. — 210 c.

6. MeToanuHi BKa3iBKM J0 BUKOHAHHS KypPCOBOTO Ta IUILIOMHOTO MPOECKTYBAHHS
3 NUCLMIUIIHA «ApXITeKTypa OyaiBedb 1 CIOpYI» IJsi CTYACHTIB cCreniaabHOCTI 192
«byniBHUIITBO Ta IUBUIbHA 1HXKEHEpis» Bcix popm HaBuanHus / JI.A. Kpimko. — Kpusuit
Pir. - KHY, 2020. - 32 c.

7. bynuuku 1 cnopyau. byaimi mianpuemcts. [lapamerpu. JCTY b B.2.2-
29:2011 — K.: Minperionbyxa Ykpainu, 2011. — 16 c.

8. [loxexxna Oesneka o00'exTiB OyniBHUITBAa 3aranpHi Bumoru: JIBH B.1.1-
7:2016. — K.: MiHicTEepCTBO pEriOHAIBHOTO PO3BUTKY, OYJIIBHHUIITBA Ta >KUTIIOBO-
KOMYHAJIBHOTO TocnogapcTBa Ykpainu, 2017. — 39 c.

9.IBH B.1.2-2:2006 Cucrema 3a0e3lcyeHHS HAIIMHOCTI Ta Oe3NeKH
OyniBenbHUX 00 €kTiB. HaBanTaxxeHHs 1 BB, — K.: MinOyn Ykpainu, 2006 — 75 c.

10. ABH B.2.6-98:2009 Kouctpykmii OyauskiB 1 cmnopya. beronni Tta
3ani300eToHH1 KOHCTPYKIlli. OcHOBHI monoxkeHHs. — K.: MiHICTepCTBO PErioHabHOTO
pPO3BUTKY Ta OyaiBHHUIITBA YKpainu, 2011. — 75 c.

11. TlpakTHuHU PO3PAXYHOK EJIEMEHTIB 3aji300€TOHHMX KOHCTpYKIli 3a JIbH
B.2.6-98:2009 y nopiBusiHHI 3 po3paxyHkamu 3a CHull 2.03.01-84* 1 EN 1992-1-1
(Eurocode 2) / B.M. babaes, A.M. bamOypa, O.M. ITycroBoiiToBa Ta iH. ; 3a 3ar. pe.
B.C. llImyknepa. — XapkiB : 3070Ti cTopinku, 2015. — 208 c.

12. 3ani300€TOHHI KOHCTPYKIIIi: OYy/iBI1, CIOpYyau Ta ix yacTuHM : [linpydyHuk /
A .M. IlaBnikos — [lonrasa, ITontHTVY, 2017. — 284 c.

13. ACTY 3760:2019 Tlpokatr apmartypHHUil uIsi 3aj1300€TOHHUX KOHCTPYKIIIH.
3aranwHi TexHiuHil ymoBu. — K.: JITT « YkpHIHIL», 2019. — 21 c.

14. ICTY b B.2.7-214:2009 bynisensHi Marepianu. beronn. Meroau

BU3HAYCHHS MIIHOCTI 32 KOHTPOJIbHUMH 3pa3kamu. — K.: Minperionoyn Ykpainu, 2010.

82


http://online.budstandart.com/ua/catalog/doc-page.html?id_doc=56130
http://online.budstandart.com/ua/catalog/doc-page.html?id_doc=56130
https://dbn.co.ua/load/normativy/dstu/dstu_b_v_1_1_27_2010/5-1-0-929

—-43 c.

15. ICTY b B.2.7-220:2009. byniBensHi Matepianu. beronu. BusHauenHs
MIIIHOCTI MEXaHIYHUMHM METOJaMH HepyHHIBHOTO KoHTpojw. — K.: MiHperioHOyna
VYkpainu, 2010. - 27 c.

16. ICTY b B.1.2-3:2006 IIporunu i mepemimieHHsi. BumMorun mpoektyBaHHS. —
K.: Minbyn Yxkpainu, 2006 — 15 c.

17. Koncnekr Jexmii 3 Kypcy «3aii300€TOHHI Ta Kam’ sHI KOHCTPYKIUD» s
CTYJIEHTIB cremiaabHocTi 192 «bymaiBHUIITBO Ta IMBUIBHA I1HXKEHEpis» BCIX (opMm
HaBuaHHs / B.1. Actaxos, O.A. [TanuBoxa. — Kpusuii Pir. — KHY, 2019. — 204 c.

18. MetoauyHi BKa3iBKU J0 BUKOHAHHS KypcOBOTO MpoekTy Ne2 «3amni300eToHHI
KOHCTPYKIIi1 OJTHOMTOBEPXOBOT BUPOOHUUOT OYIiBI1» 3 Kypcy «3alli300€TOHHI Ta Kam’siH1
KOHCTPYKLID» ISl CTyJIEHTIB cHemiagbHoCcTi 192 «byniBHUITBO Ta IUBLIbHA
1HxeHepis» Beix Gpopm HaBuaHHs / €.B. Jlronpuenko. — Kpusuii Pir: KHY, 2019. — 16 c.

19. IBH A.3.1.-5-2009. Opranizaimis OyzaiBeasHOTO BHpoOHHIITBA. — K.:
MinperionOyna Ykpainu, 2011. — 67 c.

20. IBH [1.2.7-2000. PecypcHi KOIITOPUCHI HOPMH €KCIUTyaTarlii Oy/1iBeJIbHUX
MamiuH Ta Mexani3MmiB. — K.: MinperionOya Ykpainu, 2001. — 104 c.

21. JIBH A.3.2-2-2009. OxopoHa mparri i MpoMHUCIIoBa Oe3mneka y Oy IiBHHUIITBI.
OcHogH1 nonoxeHHs. — K.: Minperion0yn Ykpainu, 2012. — 94 c.

22. Texnonoris OyaiBenbHOTro BUpoOHMITBA; [ligpyunuk./ B.K.Uepnenko, M.
E€pmonenko, .M. barypa Ta in.; 3a pen. B.K. Uepnetka, M.I'. €pmonenka.— K.: Buia
mkoJja, 2002. — 430 c.

23. Texnonorusi ctpoutensHoro npousbojctea / O.0. JlutsuHos, KO0.M.bensikos
— K.: Buma mxona, 1985. —479 c.

24. MetonuyHi BKa3iBKM /O KypCOBOTO, MAWIUIOMHOTO TIPOSKTYBaHHS Ta
caMOCTiiiHOi pobotn 3 nucuuriiiHd  «Oprasizauis 1 IUIaHyBaHHS OyiBEJIbHOIO
BUPOOHMITBAY 3 TeMH «CKIIaAaHHs KaJeHAapHUX IUIaH1B OyIIBHUIITBA OJTHONIOBEPXOBOI
MIPOMHMCIIOBOT OYAIBI» JJIs CTYJEHTIB HAPsIMY MIATOTOBKH «byniBHUIITBO» BCIX (hopm
HaBuanHs / B.B. Poroszin. — Kpusuii Pir: KHY, 2012. — 64 c.

25. Metonuuni Bka3iBku «lIpukiamym po3paxyHKIB 00’ €KTHUX OYJIBEIbHHUX
reHepaJIbHUX IUIaHIB MPU OyAIBHULTBI OJHOMOBEPXOBUX MPOMHUCIOBUX OyIBENb» B
KYpPCOBUX 1 TUIJIOMHHMX MPOEKTax 3 Kypcy «OpraHizailisi 1 miaHnyBaHHs OyAiBEIbHOTO
BUPOOHMIITBA» JUIsl CTYACHTIB HampsiMy MIAroToBKH «byaiBHULITBO» BCiX (opm
HaBuanHs / B.B. Porozin. — Kpuswuii Pir: KHY, 2011. — 24 c.

26. MeTomnuHl BKa3iBKM 70 BHKOHAHHS JIA0OpPATOpHUX pPOOIT 3 IUCHUIUTIHU
"TexHnosnorist OyniBenbHOro BUpOOHUITBA" 3a Temow "TexHosoris 3BeIEHHS

MOHOJIITHUX 3ai300eToHHNX (pyHaamenTiB" — Kpusuii Pir: KHY, 2021. — 64 c.

83



27.MeronuyHi BKa3iBKM [0 BHUKOHAHHS KypCOBOTO Ta JAUILIOMHOIO
MPOEKTYBAaHHS 3 TUCIMILUIIHKA "3BEICHHS 1 MOHTaX OyJMHKIB Ta cropya” Yactuna 2. —
Kpuguii Pir.: KHY, 2020 p., — 64 c.

28. JIBH A.3.2-2-2009 «Oxopona mpaiii 1 TpoMuciioBa 6e3neka y OyaiBHULITBI.
— K.: MinicTepcTBO perioHaibHOr0 PO3BUTKY Ta OyaiBHUIITBA Ykpainu, 2012. — 94 c.

29. IBH J1.2.7-2000 «PecypcHi KOIITOPUCHI HOPMHU €KCIUTyaTaiii OyiBeIbHHX

MamuH Ta Mmexani3MmiBy. — K.: JlepxOyn Ykpainu, 2001. — 239 c.

84



