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Memoouuni exazieku 00 nPAKMUYHUX POOImM
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I'onora metonuunoi panu BCII «JIro6emiBcekuii TOK JIyniskoro HTY »
I'epacumux-Yepuona T.I1.

EnexTpoHHa Komis ApyKOBaHOTO BUIAHHS Nepe/laHa JJIsl BHECEHHS B PEMO3HUTapill KOJIEKY
biGmiorekap H.M.Kopenp

3arBeppkeno meroanuHoro panoro BCIT «JlrobemriBerkuii TOK Jlynpkoro HTY »,
poTOKOJ Ne BIJT « » 2025 p.

PexoMeH10BaHO /10 BHIAHHS Ha 3aCiaHHI BHITYCKHOI IUKJIOBOI (METOAMYHOT) KOMICIT IeAmpaIiBHIKIB
OyniBenbHOTrO Tipoditto, OyaiBHUIITBA Ta MUBLILHOT iHKeHepii BCII «JIro6emiBcrkuit TOK Jlypkoro
HTVY», npotokoin Ne BIJI « » 2025 p.

['onora BL(M)K Hanawnik C.M.

Vknanau: Jlaaunik C.M., BUKIaga4d BUIIOI KaTeropii

Peuenzenrt:

BinnoBiganeHuil 3a BHITYCK: T.ILKy3pmuu, meroguct BCII «JlroGemiBcpkuiit TOK
Jlynpkoro HTY ».

TOBB (Opranizamisi OyaiBenbHOTO BUPOOHUITBA) [TekcT|: MeToau4Hi BKa3iBKH 1O BHUKOHAHHS
NPaKTUYHUX pOOIT JUIst 31100yBayiB OCBITH OCBITHBO-IIPOQECIHHOrO CTyIeHs: (axoBUA MOJOIIMINI
OakanaBp, ramys3i 3HaHb 19 ApxirtekTypa Ta OyaIBHHUUTBO, crneriaibHocTi 192 ByniBHUITBO Ta
IUBUIbHA 1HXEHEpisl, OCBITHbO-TIpodeciiiHoi mporpamu «byniBHUITBO Ta eKcIuTyaTtalis OyliBenb 1
copyn» neHHoi ¢popmu HaBuyanHs/ yknaa. C.M.Jlanumnik — JlrobemiB: BCII «JIrobemiBerkuii TOK
JIynsxoro HTVY», 2025. — 36¢.

MeronuyHe BHUAAHHS CKJIaJE€HE BIANOBIAHO 10 Aitouyoi mporpamu Kypcy «TOBB (Opranizanis
OyZAiBeTbHOIO BUPOOHUIITBA)» 3 METOIO BHUBYEHHS Ta 3aCBOEHHS OCHOBHUX PO3JUIIB TUCHHMILTIHH.
Mictute npakTHuHi poOOTH, BapiaHTH 3aBJlaHb, IPUKJIAAN BUKOHAHHS IPAKTUYHUX POOIT, KOHTPOJIBHI
3aMuTaHHA, TIepelliK PpeKOMEH/1I0BaHOi1 JIiTepaTypH.

C.M.Jauunik, 2025



3arajbHi 10J105KeHHS | 3aBJaHHA 10 BUKOHAHHS NPAKTHYHUX POOIT

Y nmx MeTOAWYHMX BKa3iBKax HAaBEACHO METOAMKY BHKOHAaHHS MPAKTHYHHUX POOIT
BIJIMOB1THO 70 poOoyoi porpamu kypey: “ TOBB (Oprani3atiist OyaiBeIsHOTO BUPOOHHIITBA) .

Merta meronuku — 3a0e3neynTH €(PEeKTHBHE 3aCBOEHHS TEOPETHYHUX 3HAHb 1 HAOYTTH
HEOOXITHMX HABUKIB 3 Ooprasizauii Oy/iBeJbHOr0 BUPOOHUIITBA.

Mertoarka BUKIIaieHa 3TiTHO 3 BUPILMICHHSM TEXHOJOTIYHUX 3ajad, M0 CKJIaJal0Th OCHOBY
BUKOHAHHS NPAKTUYHUX POOIT 710 BKa3aHOTO KypCy.

Jlist MOCSTHEHHS TOCTAaBJICHOT METH TMependadeHa po3poOKa TEXHOJIOTIYHOTO MPOIECY

OKpeMUX BUAIB OyIiBeNbHUX POOIT i yac OyAiBHUIITBA 00’ €KTA.



ITPAKTUYHA POBOTA Ne 1
Tema: IlinpaxyHok o0csiriB po60T NPH BUKOHAHHI LETVIAHOI KJIAJKH.

MeTa po00oTH: OBOJIOJIIHHS CTYJICHTOM YMIHHS BU3HAYaTH OOCSTH KaM'sTHUX POOIT.
3araabHi BiToMoCTi.

3rigno JIBH 36ipauK Ne 8 «KoHCTpyKIIii 3 1ierau Ta GJI0KiBY» 00’€Mu poOIT MO METJISIHIN KIaami CTiH 1
MEPEropoIOK BUPAXOBYIOTh SIK T€OMETPUYHHM, IO iX 30BHIIIHIX po3Mipax 3a BUKIIOUEHHSIM MPOpi3iB
110 30BHIIIHBOMY 00BOAY KOpPOOKH. SIKIIO MPOpPi3H 3allOBHIOIOTHCS JIBOMa KOpOOKaMH, TO pO3MIpH iX
BH3HAYAIOTh MO O00BOAY 30BHINIHBOT KOPOOKH. Maii apXiTeKTypHI JeTajl CTiH (CaHAPUKH, MOSICKH, 1
T.II. BUCOTOIO 710 25 CM) HE BpaxOBYIOTh. TOBIIMHY CTIiH 13 IEMIM MPUHMAIOTh 3 YpaxyBaHHSM PO3MipiB
OCTaHHBO1, TOOTO mpu ToBIMHI cTiHU 0,5 mermm — 12 cm, 1 mernma — 25 cm, 1,5 nermm — 38cm, 2
Herauau — 51 cMm, 1.T.1.
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Xin poboru.

3riIHO 13 cXemMow OyAMHKY 1 BUXIAHUX JaHUX, HAaBEICHUX Yy 3aBJaHHI B OJUHUIISIX BUMIpY,
npuiinaTux B JIbH, HeoOxinHo migpaxyBaTu o0CsATH KaM'sHUX poOiIT y TabauuHii Gpopmi.

1. BusHauutu 10BXUHY CTiH, M (L) mo cxemi 1 3anucaru B rpady 3;
2. TI'pady 4 3anmoBHUTH 3 TAOIUI BUXIHUX JIaHUX, BPAaXOBYIOUH IPU IbOMY KUIBKICTh MOBEPXIB,
SK1 TeX OpaTH 3 BUXIIHUX JaHUX;

Hanpuxnan Bapiant 1, BucoTa moBepxy — 2,0, KUIBKICTH HOBepxiB — 1, BHcOTa CTIHH
H=2,0x1=2mMm.

3. Busnauaemo 3aranbHy 1oty cTiH 3a ¢popmynoro: F1= L - H (m);

4. Bwusmagaemo mmomry mpoitomiB M2 (P), me BHCOTa TpoiioMiB GepeThcs 3 BHXiJHHMX JAaHHUX, a
HIMPUHA 1 KUIBKICTh IPOHOMIB 13 CXeMHU OYAUHKY;

5. Busnawaemo o6’em kmaaku 3a dopmynamu: F=Fi-P, V=F-B, ne toBmmna B Oeperbcs 3
BUXIJHUX JAHUX.



Ta6mums 2. Po3paxyHok 00’ emiB poOiT.
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Honartoxk 1. Buxingni nani g0 mpaktuaHoi poboTtu Ne 2
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BucHoBok.

KouTpoJibHi 3anuTanHs.

1. Sk BuzHauuth 00’eM pyHIaMEHTY?

2. Sk mutomry mpoioMiB.

3. Sk BusHauyuTH 00’ €M Kiaaku?




ITPAKTUYHA POBOTA Ne 2
Tema: BusHaueHHsI TPYAOMiICTKOCTi BUKOHAHHSA KaM’STHHX POOIT.

Meta po0oTH: OBOJIOAIHHS 3400yBaueM OCBITM YMIHHS BH3HAYaTH TPYAOMICTKOCTh BHKOHAHHS
KaMm’sTHUX poOiT.

Busnauenns mpyoomicmkocmi pooim i eumpam mMawiuHHO20 4acy.
TpynoBi BUTpaTH 1 KiIBKICTh MAIIMHO-3MIH Ha BUKOHAHHS OYIiBEIBHUX IPOILECIB MPH PO3POOII
KaJICHJIApHUX IIaHIB peKOMeHyeThcsl Bu3Havatu 1o JIbH a6o mo EHiP.
HopmysBannst tpymoBux Butpar mo EHiP myxe rpomizake i tpynomictke. Kpim Ttoro, EHiP He
BpPaxOBYIOTh BUTpAT TNpalli Ha TPAHCIOPTYBAaHHS OyAiBeNbHUX KOHCTPYKIIH, Jerajneil, BUPOOIB,
MaTepianiB 1 HaniBpaOpukaTiB Ha 00'€KT 1 MOAaYy 1X YM KpaHAMU IiTHOMHUKAMH JIO MICISl BUKOHAHHS
poOIT, U IILOMY TPYAOMICTKICTh TPAHCHOPTHUX POOIT BpaXxOBYETHCS OKpeMo, Tosi sk y JIBH BoHu
BpaxoBaHi B KOMIUIEKC] 3 BUKOHAHHSIM OYIBEIILHOTO MPOIIECY.
TpynomicTKicTh poOIT BUSHAYAIOTH 1O Ta0I. 3.

Xix po6ortu.

3riiHoO 13 PO3paxyHKOBUMH JaHUMHU IpakTHUYHOi poOoTh Ne3, MOBIAKOBHUX JaHUX, HABEJCHUX Y
3aBJIaHHI B OAMHUILIX BUMIipy, npuitHATuX B JIBH, HE0OXiaHO mifgpaxyBaTu TPyIOMICTKICTh KaM STHUX
poOiT y TabnuuHiit Gpopmi.

1. 3anwmcyemo B rpady 2 HaliMEeHyBaHHS BUKOHAHHS KaM’ SIHUX POOIT 3 MPaKTU4HOT poO6oTH No2;

2. 3amucyemo B rpady 3 i 4 00’emMu 1aHUX pOOIT 1 ONMHUII BUMIPIOBaHHS 3 MPAKTUYHOI POOOTH
No2;

3. ¥V JIbH 3naxomumo HOpMy dacy, ckian Opuraau 3amucyemo y rpadu 5 i 14 Ta KiJIbKICTbH
MPALIOIYNX y 3MiHY, rpada 13;

4. 3miH y 1001 (3MIHHICTE), IPUIMAETHCS CaMOCTiHHO, rpada 12;

5. BusHauaemo HOpMaTHBHI BUTpATH Mpalli Ha AaHi pobotu rpada 6 3a popmyioro:

Ty = (%) : n, JTIOM.-1H., (1)

e H y — Hopma yacy (3 EHiP), mon. —rox.;
V — o0csr pobir; N — 3MiH y 1001 (3MIHHICTb), IPUIMAETHCS CAMOCTINHO;
8 — TpuBaNiCTH 3MiHH, TOJI.
6. Buznauaemo TpuBaiicth poOIT B THAX 32 POPMYIIOIO:
T, (o, — nH.)
p~ (HH)
K-m , )

€ M — KUIBKICTh pOOITHHKIB, SIKI BAKOHYIOTbH IIPOIIEC 32 JCHb;

t

K — xoeoirienT nepeBukoHanus HopM, k = 1,1...1,15.
1 BriucyeMmo B rpady 11.
7. OOpaxoByeMO MPUHHATI BUTPATHU Mpalll Ha Il BUAM poOIT rpada 7 3a hpopmyoro:
THp =1, -m (mom. —3m). (3)

8. Bwmsnawaemo 3 JIBH moTpedy B MammHax, mpH iX BiICYTHOCTI cTaBUMO B Tpadax 8,9,10 mpoOi;
Hageneni ¢opmynu BUKOPUCTOBYIOTH JIsi PO3PaXxyHKIB TPYAOBHUTPAT BIJHOCHO KOXKHOTO 3
BUJIIB POOIT, 110 MMOKa3aHi B Ta0OII. 3.

Tabmuus 3. BusHaueHHs TPYJOMICTKOCTI POOIT.
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BucnHoBOK.

KoHTpoJbHi 3anuTaHHs.
4. SIx BUBHAYUTH KUIbKICTh pOOITHUKIB y Opurasi?
5. 3anumriTk i MOsICHITH GOPMYITY JUTsl PO3paXyHKY HOPMATUBHOI TPYJOMICTKOCTI.
6. Bukiactu ¢popmyiry, 3a sSIKOIO BU3HAYAIOTh TPUBAIICTH POOIT Ta MOSICHUTH BiJ SKUX IMOKA3HHUKIB
BOHA 3aJICKUTh.
7. JlaiiTe BU3BHAUCHHS MPUUHATINA TPYIOMICTKOCTI i HaBEIITh GOPMYITy JUIs il pO3PaxXyHKY.

IIPAKTHUYHA POBOTA Ne 3
Tema: [IpoekTyBaHHS KAJEHIAPHOTO MJIAHYBAHHSA HA BUKOHAHHA KaM’SIHUX POOIT.

Meta poboTu: 0BOJIOAIHHS 3100yBayeM OCBITH YMIHHS CKJIaAaTu rpadik TpyAOBHUX BUTpAT 1 rpadik
pyXy pOOITHHUKIB.
3aranbHi Bitomocri
HaiiOinp1 BiMOBIJAIBHUM 1 BaXJIMBUM B KaJleHAApHOMY IJIaHYBaHHI € CKJIaJaHHA rpadika
BUKOHaHHs poOiT. [Ipu ckilaganH1 KaleHAapHOro MIaHy HEOOX1IHO BpaXxOBYBATH:
- TUPEKTUBHUM TePMiH OYIIBHUIITBA;
- TEXHOJIOTIYHY MOCIIIJOBHICTh BUKOHAHHS POOIT;
- MakcHUMaJbHe 00’ €JTHaHHs B Yacl OKPEMUX BHUJIIB pOOIT;
- BUKOHAHHS pOOIT BEIMKUMHU Oy/IBEIbHUMH MAIIMHAMU B JIBI-TPH 3MIHHU;
- PIBHOMIpHMI PO3MOLT pOOITHUKIB;
- JOTPUMAaHHS MPaBUJI OXOPOHU Ipalll 1 TEXHIKK OE3MEeKH.
Kanengapuuii miaH mpoeKTyeThCs 3a GOpMoIo, MpuBEaeHO B Taba.5. TpuamicTs poOIT Ha

rpadiky MO3HAYa€ThCs JIiHI€I0-BEKTOpOM. Hajg HUM yKa3yeTbcs KUIBKICTh POOITHMKIB, a MiJ
BEKTOPOM KUJIBKICTb 3MiH.

VY npoteci po3poOKH KaleHJapHOTrO IUIaHy HEOOXIHO mependayaTi piBHOMIpHE BUKOPHUCTAHHS
poOiTHHKIB. 711 1IbOr0 B Mipy CKJAJaHHS IJAHY MiJ] HUIM BUMallbOBYEThCS rpadik 3MiHU
YUCENIbHOCTI POOITHUKIB. 3a KOKHUH JI€Hb BIJKJIAIa€THCS KIJIbKICTh POOITHUKIB 10 BEPTUKAJI 1
y BiAMOBIIHOMY MacmiTadl (Hampukian, | MM BigmoBigae 1 4oi.), 3'€AHYIOUM I1i BEIMYUHU TIO



TOpPHU30HTAIl 0JIepKyeMo rpadik. I'padik 3MiHM YHCETBHOCTI pOOITHUKIB Oy y€ThCs 1O 00'€KTY B
IIJIOMY 1 [0 OCHOBHUX Tpodecisx.

[Iparayun moOyayBaTH piBHOMIpHMH Tpadik 3MIHM YHCEIBbHOCTI POOITHUKIB Yy IIJIOMY IO
00'ekTy, HE Tpeba MopyITyBaTH TEXHOJIOTIYHY MOCTIIOBHICTh BEICHHS POOIT 1 MpaBHUiia OXOPOHHU
npari. ko rpadik BHUSBHUBCS HE3aJ0BUIBHHM, MOTPIOHO KaJICHIApHUHN IUIaH ONTHMI3yBaTH,
3MIHUBIIY TEPMIHU BUKOHAHHS POOIT UM KiTBKICTh POOITHHKIB IO OKPEMHUX MpOIecax.

Xin pobotu
3rigHo 13 PO3pPaXyHKOBUMH JaHUMHU NPAKTHYHOT poOoTH Ned, HEOOXiTHO CKIIACTH Tpadik BHKOHAHHS
poO0iT i rpadik pyxy poOITHHKIB
1. {06 mobynyBaTu rpadix BUKOHAHHSA pOOIT MOTPIOHO MPOCTABUTH PIK, MICALb 3T1IHO OYATKY
BHKOHaHHS poOIT (BUXiAHI IaHi), KaJIeHIapHi 1 poboui a1 B rpadi 14;

2. I3 rpadu 10 mo kokHIN pOOOTH B3ATH KiJIBKICTh JIHIB TPUBAJIOCTI KOXHOT pOOOTH 1 JIIHI€IO
BEKTOpOM BimoOpa3uTu mi aHi B Tpadi 14 mpu mpoMmy mnependadaroyud piBHOMIpHE
BUKOPHUCTAHHS pOOITHUKIB,

3. Hap miHi€ro BEKTOPOM HAIIUCATH KiTbKICTh POOITHUKIB, SIKIi BUKOHYIOTH IF0 POOOTY, a
1] BEKTOPOM - KIJIBKICTh 3MiH;

4. Tlicns moOynoBu rpadika BUKOHaHHS poOiT, mix rpadoro 14 BukoHyemo rpadik pyxy
pOOITHHUKIB. 3a KOXXHHUHA J€Hb BIAKIAMAETHCA KUIBKICTh POOITHUKIB 1O BEPTHKANIL 1 y
BIAMOBiAHOMY MaciiTall (Hampukiazn, | kimiTuHKa BiamoBigae 1 4oil.), 3'eqHyroud Il
BEJIMYMHU T10 TOPH3OHTAII, J€ BIAKIAJAFOTHCA PoOOUl JHI 3rigHO rpadika BUKOHAHHS
poOIT, 0JepKyeMO rpadik;

5. Sxmo rpadik BUSABUBCSA HE3a0BUIBHUM, MOTPIOHO KalleHAApHUM IJIaH ONTHUMIi3yBaTH,
3MIHUBIIM TEPMIHU BUKOHAHHS POOIT UM KUIBKICTh POOITHHUKIB 110 OKPEMHX IMPOIIECax.

Tabmuus 4. KanengapHuii m1aH BUKOHaHHS poOiT MO Oy1iBHUIITBY.
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Honatok 2 BuxinHi qani 10 npaktuaHoi po6oTu Ne 5.
[ToyaTox BUKOHAHHS pOOIT [TouaTox BUKOHaHHS POOIT

2 2
2 2
1 bepesens, 2020p. bepesens, 2020p. 8
2 Kgitens, 2020p. Kgitens, 2020p. 9
3 Tpasens, 2020p. Tpasens, 2020p. 10
4 UYepsens, 2020p. Yepsens, 2020p. 11
S) JIunens, 2020p. JIunens, 2020p. 12
6 Ceprens, 2020p. Ceprens, 2020p. 13
7 Bepecenn, 2020p. Bepecenn, 2020p. 14

BucHoBOK.
KoHTpoJibHi 3anuTanHst
1. 3 goro mounHaemo OyayBaTH rpadik BUKOHAHHS POOIT?
SIKUM 3HAYKOM IMO3HAYAIOTh TPUBATICTH KOKHOI poOOTH Ha Tpadiky?
Jle mpocTaBIsSETHCS KiIMbKICTh pOOITHUKIB Ha rpadiky?
Sk HazuBaeThes rpadik, kUil Oyayr0Th mij rpadikoM BUKOHAHHS POOIT?
SIki Aii BUKOHYIOTH, KO rpadik pyXy pOOITHHUKIB BUSBHUBCS HE330BIIbHUM?

abrwd

INPAKTUYHA POBOTA Ne 4

Tema: BusHayeHHs1 MaTepiajibHO-TEXHIYHUX PecypcCiB.

Meta po6oTH: 0BOJOAIHHA 3100yBayeM OCBITH BU3HAUEHHS MaTepialbHO-TEXHIYHUX PECYypPCiB.
3aranbHi Bizomocti

Ha ocHoBi 06’emiB pobit, ACTY b /1.2.2-7:2012 1 iHmmMx JOBIAKOBHX JAaHUX BU3HAYAIOTHCS
norpebu B OyJiBeNbHUX KOHCTPYKIISAX, BHpoOax, MaTepiajax, MallldHaX 1 MeXaHi3Max,
MPUCTOCYBAHHAX, IHBEHTapl IO BIJOMOCTI (Ta0:1.6).

Busnauaema 3aranpbHa Maca KOHCTPYKLIiHM, BHpoOiB, MarepianiB HeoOXifHa IpH
MOJAJIBIIINX PO3PAXYHKAX TPAHCTIOPTHUX 3aCO0IB JJIs TOCTABKH iX HAa OyIBEJIbHUI MailTaHINK
1 MaTepialoeMKOCTI 00'eKTa.

Jlns BUKOHAHHS poOIT BIAMOBIIHO 1O KaJ€HJApHOrO IUIAaHY HEOOXIJHO OpraHi3yBaTu
BUPOOHHUYO- TEXHOJIOTTYHY KOMILUIEKTAIlII0 00'€KTa MaTepialbHO-TEXHIYHUMHU pecypcamH. 3 1i€ko
METOI0 CKJIaJatoTh Trpadik HAAXOJKEHHsS Ha 00'eKT OyaiBeNbHUX KOHCTPYKLIH, BHUPOOIB 1
MmarepiaiiB, OpraHi3oBYIOTb CKJAJICbKE TOCIOAAapCTBO, CTBOPIOIOTH 3alacH KOHCTPYKILIH 1
MaTepiaJiB.

I'padik cxnamaerbest 3a ¢popmoro Tabn. 7. HalimeHyBaHHS, OIMHUIA BUMIPY 1 MOTpiOHA
KUIBbKICTh Oy/iBeJIbHUX KOHCTPYKI[iM, BUPOOIB 1 MaTepiasiiB MPUMMAaIOThCS IO B1IOMOCTI IXHBOTO
nigpaxyHky (auB. Ta0n. 8). IloTiM CyHIbHOIO JIIHIEI0O HAHOCUTHCS BEKTOp, IO BIAMOBIJAE
BEKTOPY B KaJeHJapHOMY IulaHi (mpakTuyHa poGora Ne 4) ykiagaHHd B JAUI0 JIaHHX
KOHCTPYKLiH{, BUpOOiB UM MaTepialiB, 3 ypaxyBaHHAM YKCIa AHIB 3amnacy (Tp. 6 )


https://online.budstandart.com/ua/catalog/searchdoc.html?request=%D0%94%D0%A1%D0%A2%D0%A3+%D0%91+%D0%94.2.2-7%3A2012&langbs=ua

KinbkicTe 3aBe3eHHS B JCHb (Trp. D) BH3HAYA€ThCS IUISXOM PO3MOALTY MOTPiOHOI
KibKocTi (rp. 4) Ha 4MCIO JHIB 3aBe3CHHS LUX pecypciB. KilbKiCTh 3aBe3¢HHS B JICHD
JIETKOBaroBUX MatepiasiB — pyoOepoiiay, ¢ap0 i T.m. (Tp. 5) BU3HAUAETHCA MICHIS PO3PAXYHKY
MoTpeOr BHYTPIIIHHOTO OYAIBEILHOTO TPAHCIIOPTY.

Buxonsun 3 KUIBKOCTI MAalIMHO-3MIH I8 JOCTaBKU Ha OymiBeIbHUN MalgaHYMK
BIIMOBITHUX BaHTaXIB MPUUMAIOTh PIMIEHHS NPO 3MiHHICTh POOOTH aBTOTPAHCIOPTY,
BU3HAYaIOTh KUJIBKICTh JHIB 3aBE3CHHS, a MOTIM — 3aBe3¢HHS B JieHb. [Ipu 11boMy HEOOX1THO
BpaxoByBaTH 3amac OyJiBeNbHUX MaTepiasiB Ha OO0'€KTi; BiH CKJIaJa€ThCS 3 IMOTOYHOTO,
MiJITOTOBYOTO 1 CTPAXOBOTO 3araciB. 3arajbHUI 3armac MOBUHEH 3a0e3rneduyBatu Oe3nepeliiiHy
po6oTy Ha OyIiBHUITBI.

OpieHTOBHO  3amac  OCHOBHHX  OYMIBEJIBHMX  MaTepiaiiB, IO JOCTABISFOTHCS
aBTOTPAHCHIOPTOM  (MICIIEBHX), NPHHUMAEThCA B  po3Mipi 3—5 JHIB, 3aJTI3HUYHUM
(bonmoBanmx)— 15—30 gnis. [Ipu opranizamii MOHTaXHUX POOIT 13 TPAHCHOPTHUX 3ac00iB («3
KOJIIC») BEKTOP 3aBE3CHHS HAHOCUTHCS B MEKax rpadika BUTPATH 32 KaJCHIAPHUM TUIAHOM.

Xix podotu

3riHo 13 pO3PaxXyHKOBUMH JAaHUMH MPAKTUUYHOI poOoTH Ned, HeoOXiTHO BU3HAUUTHU MOTPEOU B
MaTepianax, BUpo0ax i KOHCTPYKIIAX MO BiomocTi Ne6

1. 3 mpaktuunoi po6otu Ned B kononky Ne 2 3anucyemo po6otu, B kKoIoHKH No4 1 5 06’ emu
IUX poOiT;

2. Tlpoanani3oByr0UM KOKHY POOOTY MOYEpProBO, BU3HAYAEMO, SIKI MaTepiain, KOHCTPYKIIT
Ta BUPOOM HEOOXiIHI Ui ii BUKOHAHHS 1 3amucyemo B rpady «KoHcTpykiii, BupoOHn Ta
Marepianmy;

3. 3ACTY b [1.2.2-7:2012 i iHmmx IOBIIKOBUX JaHUX OEPyTh HOPMY Ha OJWHUIIIO BUMIPY;

4. 3HaxoAMMO KUIBKICTh MaTepianiB, BUPOOiB, KOHCTPYKIIii Ha BECh 00EM MEPEMHOKUBIIN
KUIBKICTb, Tpada 5 Ha HOpMY Ha OIUHUITO rpada 6 1 pe3ynbTar 3anucyemo B rpady 7 mno
nepuioMy marepiany, BUpoOy Ui KOHCTPYKIT 1 Tak BU3HAYa€MO BC1 1HIII;

5. 3HHM3Y MiJ KOXHOK KOJOHKOI BHM3HAauaeMa 3arajbHy Macy KOHCTPYKIii, BHUpPOOIB,
MaTepialiB, sKa HEOOXiAHa NpU MOJANBIIMX PO3paxyHKaX TPAHCIOPTHUX 3aco0iB AJis
JIOCTaBKH 1X Ha OyAiBeNbHUI MalJaHYMK 1 MaTepiaJloeEMKOCTI 00'eKTa.

6. 3rimHo po3paxyHKiB, rpadika BUKOHaHHA poOiT (mpakTuuHa pobota Ne4) ckiamaemo
rpadik mocrayaHHs MatepialiB, BUpOOiB, KOHCTPYKIIN Ha OyIIBHUIITBO.

7. HalimeHyBaHHS, OAMHMISI BUMIPY 1 MOTpiOHA KUIBKICTh OyIIBENIBHUX KOHCTPYKIIH,
BUPOOIB 1 MaTepialliB MPUUMAIOTHCS IO BIJJOMOCTI iXHBOTO MiAPAaxXyHKY (auB. Tadu. 6). |
3anucyemo B Tabnuirio 7, rpadu 2,3.,4;

8. KinbkicTh 3aBe3¢HHs B JieHb (Ip. 5) BH3HAYAETHCSA LUIIXOM PO3MOIITY MOTPiOHOT
KiTbKOCTi (Tp. 4) Ha YKCIIO IHIB 3aBE3CHHS LIUX PECYPCiB;

9. Yucno auiB 3amacy npuiimaetbca nmo tabnuui JABH 1 opieHTOBHO 3amac OCHOBHHUX
OyIiBeNbHUX  MaTepialiB, IO JOCTaBISIOTbCA  aBTOTPAHCIOPTOM  (MICHEBHUX),
npuiiMaeTbes B po3mipi 3—35 nHiB, 3ani3HUYHUM (poHmoBaHNX)— 15—30 nHiB.
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Tabmuus 6. BigoMicTs BU3HaueHHs OoTpeO B OyIiBEIbHUX KOHCTPYKIIISIX, BUpoOax 1 Marepiaiax

06’em pobot | Koncrpykitisi, BUpoOHU Ta MaTepiain
Hazsa marepiany, Haszea wmarepiany, iT. 1.
PoGoru Tabmums . ) . )
K-111i, BUpOOiB K-111i, BUpOOiB
JIBbH 22-| « A — —
- 299 § - | 5 Hopma na| Kinbki Hopma Kinmpkic| 1 T. 1.
= = .S g OMVHHIIO | CTh Ha | HA Th Ha
% = E 'l:.‘ ) ’
o = | = 00’eM OJIMHUILIIO | 00’ €M
112 3 4 5 6 7 8 9 1T. I
Bceroro:

Tabmuus 7. I'padik HaaxomKeHHS Ha 00'eKT OyAiBeIbHUX KOHCTPYKIIIN, BUPOOIB 1 MaTepiaiiB

KouTtpoJbHi 3anutanus

HaiimenyBanus Omunnns |IlotpibHa | KinmbkicTh Yucno |Pix
KOHCTPYKIIii, BUMIpY  |KUIBKICTH |MmiJgBE3€Hb 3a|AHIB | Micsmi
/E BUPOOIB i JICHb 3anacy | JTui
2 |mMarepiaiiB
1 2 3 4 5 6 7
BucHoBOK.

1. Jnsg 9oro BU3HaAuUaTH MOTPeOM B MaTepianax, BUpoOax i KOHCTPYKIisX?
2. S$Ix BU3HAYMTH KUTBKICTh MaTepialiB, BUpOOiB i KOHCTPYKIIii Ha BeCh 00eM?
3. Jle mpocTaBisieThCs KUTBKICTh POOITHUKIB Ha Tpadiky?
4

SIk BM3HAYAETHCA KiJIBKICTh 3aBE3€HHS MaTepialliB, BUPOOIB 1 KOHCTPYKLIN B I€Hb?
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MPAKTUYHA POBOTA Ne5
Tema: Po3paxyHOK IJIOII TUMYACOBUX CKJIATIB.
Meta 3aHATH - HAOYTTS HABHKIB PO3paxyHKY IUJIOINI THMYACOBUX CKJIa/IiB Ha OyreHIUIaHI.
3araJjbHi BizoMocTi

Homenkiarypa Mmarepiaiis, 1o 30epiraroTbCsl Ha MPUOO'EKTHUX CKIIaJIaxX, 3aJICKUTh BiJl BUIY 00'€KTa,
YMOB BeACHHS OyNiBHMLTBA Ta JOCTAaBIISIHHSA MarepiaidiB 1 mepiogy OyniBHUITBA, Ha SKUH
PO3pO0ISETHCS OyArCHIUIAH.

3aJIe)KHO BIJ BUMOT 110 30epiraHHs OymiBEIbHUX MaTepialliB CKJIaJU TMOAUISIOTECS Ha TakKi BHJIH:
3aKpUTI CKiIaau (OMmatoBabHI) I 30epiranHs jJakodapOOBUX MarepiaiiB, XiMIKaTiB, HaIliB3aKpHTI
(HaBicu) [1s 30epiraHHs CTOJISIPHUX BHPOOIB, PYJIOHHUX MaTepiajiiB TOIIO; BIAKPUTI MalTaHIYUKH JJIS
30epiraHHs 3ai300€TOHHUX KOHCTPYKLIN Ta IHIIMX MaTepiayiB Ha sIKi HE BIUIMBAIOTH aTMochepHi i
TEMIIepaTypHi KOJIMBAaHHSI; CIEIiaIbHI CKJIAIM Ui MaTepialliB 3 OCOOJMBUMH yMOBaMH 30epiraHHs
(BOYXOBI pEUOBUHU, MACTUIIbHI MaTepialiv 1 TaKe iHIe).

[IpoekTyBaHHS CKIIQJICHKOTO TOCIOJApCTBA 3IIMCHIOETHCS Y TakKildi IOCIHIZOBHOCTi: BH3HAYAETHCS
HEOOXIHHIA 3amac MaTepiaiiB, SKUK 30epiraeThCst HA CKIIAII;

-pU3HAYAETHCS 3aci0 30epiranHs (BIAKPUTHH, 3aKPUTHI);
-pO3paxoBy€eTHCS MOTPIOHA TUIOIIA CKIIAY;

-00MpaETHCS KOHCTPYKIIS Ta PO3MIpH CKIIAIy;
-BHUKOHY€ETBCS PO3MIIICHHS CKJIay Ha OyAreHIUIaHi.

[Tpu BUKOHAHHI MPAKTHYHOI pOOOTH HOMEHKJIATYpy MarepiaiiB, IS SIKHUX PO3PAaXOBYIOTbCS MOTPIOHI
IUIOILI CKJIaTy, CTYI€HT BCTAHOBIIIOE CAMOCTIMHO 1 TOTOKY€ 3 KEPIBHUKOM.

VY 3aranbHOMY BHUMAJAKy Ha OyAreHIUIaHI MOYKHA PO3MICTUTH 3aKpUTI (OMairoBalibHI) CKJIAAM IS
30epiranHs jakodapOOBUX MaTtepialiB; CKiaJ (HEONalToBaIbHUM) A 30epiraHHs LIEMEHTY, HaBiCH
Juis 30epiraHHs pyoepoi Ty, CKiIa; BIIKPUTI MalJaHUYMKH JJIs1 CKJIaJyBaHHs IUTUT MOKPUTTS, apMaTypH,
CTIHOBHUX IaHEJiB.

[Tnomii 3aKpUTHX CKJIaAiB 1 HaBICIB JUIs TOMOMDKHUX MarTepiajiB po3paxoBYIOTh 32 PIYHUM OOCITOM

Oy/iBeIbHO-MOHTXXHHUX POOIT 32 HOPMYIIOI0:
S = Cpiu. q,

ne Cpid. - piuHUl 00csr Oy1IBETbHO-MOHTaKHUX POOIT y TPOLIOBOMY BUPaKEHHI, KU BU3HAYA€THCA
JUIEHHSIM 3arajibHoi BapTOCTI OYyA1BEIbHO-MOHTaXHHUX POOIT Ha TPUBAIICTD iX BUKOHAHHS Y POKaX;

g1 - HOpMaTHBHA IJIOIA Y M KB. Ha OAMHHUIIIO BApPTOCT1 Oy1iBETbHO-MOHTXHHUX POOIT.
3a HasSBHOCTI JaHUX PO 3arajbHy KUJIbKICTh MaTepiaiiB y (i3MYHOMY BUPAKEHHI BCTAHOBIIOETHCS

3amac mMarepiaiiB, SKUi Misrae 30epiranHio Ha CKIajl 3a (OpMyIIor:
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Psar = (P3/TH)HK1 K2,

ne P3ar. - 3arajipHa KUIBKICTh MaTepialliB, KOHCTPYKIIIM, HEOOXIMHMX IJII BUKOHaHHA pobotu; T -
TPUBAJTICTh BUKOPUCTAHHS MaTepiaiay B JHAX 3a CiThoBUM Tpadikom; H - HopMma 3amacy matepiaiiB B
nHsx; K1 - koedirieHT HepiBHOMIPHOCTI HAIXO/DKCHHSI MaTepiaiaiB Ha CKJIaja (71 aBTOTPAHCIIOPTY -
1,3, 3amisangnoro - 1,1, Boguoro - 1,2); K2 - koedilieHT HepiBHOMIPHOCTI BUKOPHCTAHHS MaTepiaiB,

Oepetnes - 1,3.

Kopucha miorma ckiiaay Sp 6€3 mpoxo/1iB BU3HAYAETHCS 32 (HOPMYIIOHO:
Sp =P /1 Q,

Jie - KUIbKICTh MaTepiaiB, 1110 BKJIAIA€ThCS Ha | M2 CKJIaTy.

3arajibpHa II0I1a CKIIATy:

Ssa = Sp / Kn,

1€ Ky - KOC(IIIEHT HA TIPOXOH .

Po3paxyHok ckmaniB, SKUH pPEKOMEHIYETbCS 3BOMUTH Y TAONMIIO, 3aBEPIIYETHCS OOpaHHIM

KOHCTPYKTUBHUX PIlIIEHb CKJIAJIiB.

VY Tabnuii ckiaziB 3a3HAaYAl0OTh TaKi JaHi:

-HaliMEHYBaHHS Ta KUIbKICTh MaTepialiB, Kl 30epiratoThCs Ha CKIIAII;
- IPUMHATHN 3a11ac;

- HeoOX1/Ha IJI0IIA CKIIAY;

- IPUHAHSATHHA TUI TA PO3MIPH CKIIALY;

- KIJIBKICTH CKJIa/iB.

Jis po3paxyHKy BHKOPHCTOBYIOTh TaOJIUIIO, Y SIKY 3BOASTHCS BCl PO3PAaXyHKH 1 3aHOCATbCS BCl

Koe(iIieHTH, 1110 BKa3yIOTh THUII CKIIATy.

Tabmmig 9 .
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Gy 80 .
MEHTHI IIT. 4 26 40 5 111 1,3 221132 (69 |06 115 | 10x12 Big
0JI0KHK Kp.
Ierna M 16 |38 43 5 11 13 24 163 (0,6 310 | 15x21

47
3aBpaHHs:

Po3paxyBaTy miiomnii THMYacOBUX CKJIAIB 3rifHo 3aBaanHs Jloxarok 2. Po6oTy opopMuTH BiAMOBIAHO

1o Tadmumi 9.

Jonatok 2

Buxiani nami.

B 2 7 s g 2 7
= = 5 = g = g " = 2
E = m 3 ﬁ xR E E = a] 3 ﬁ xR E
= > . 5 = | 8|2 E Y = > . 5 =l 8N |2 E g
= o = .8 =) E S| B < qd = o = .8 =) E < 5 < o
x H O o T O S H m H « H O o = O S H M H
= © 5 S & 8 s d-= © 5 S &| 8 32 o
5 s g8 S| 55|25 88 55 |FES|EE2E
-2 ¥ @ = O|l»m B|= m & 9/ ¥ @ = O|lS8 B |~ & & g
1 | dynpameHTHI wr. 1504 |26 11 | bitymHa . 36 6
6510KH MacTHKa
5 |1647 |38 Asbecronemen |, | 263 14
Lerna M . M
THI1 JINCTH
Cxon0Bi Mapui mr |14 5 Paniatopu kr | 188 21
Py6epoiin M? |356 |17 Inc Kr | 442 32
[InuTka kepamiuna Mm% | 769 |23 KEPOCUH kr |59 5
®ap6a o 245 |14 Kepamiuni 3 864 72
OJ110KH
23 2 ITporonn M | 457 32
MertanokoHCTpyKLIii | T HNepeKpUTTS 1
HOKPUTTS
21 ) i % | 504 2
Crilo BixomHe 2 653 yHaaMeHTHi | M° | 50 0
O110KH
Banno Heramene kr [190 |57 Ilepemuukn M | 345 14
Ju3. nanuso kr |89 49 TpyOu cranesi |kr | 258 5
2 | Ilnutu nepexpurts |M° | 245 |15 12 | Apmarypa T |69 24
) tHC | 1569 |42 . . ;|84 9
CuitikaTtHa neria T JIic munenni M
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[Tt w4593 |26 CanTtexHiuHI W 32 6
TEIUI0130J A1 H1 O50KHU
ITicox Mo [123 |12 Lpsixu, rBuaT | T | 0.31 11
Llement T 34 54 Oumiga T [0.6 28
ApmMmarypa T 65 23 Broku nernani | M | 611 23
) . ; |94 9 I[Imut 3| 875 21
Jlic nuneHuit M M
MOKPHTTS
o 5 |38 7 Cranb 034 |18
CaHTexHiuHI OJIOKH | M ; T
MOKpiBEIbHA
L{Bsixu1, TBUHT T 0.31 (13 TpyOu waBynni |T |0.41 6
Omiga T 06 |20 Jlic xpyrauii M |62 20
357 |64 13 | ByroBwii 823 27
Kononu T ) KT
KaMiHb
Pureni mt 346 |32 I'inc Kr | 74 8
HBepi M2 1745 |6 KEpOCUH Kr | 66 5
1243 |2 1537 |24
[incokapToH M2 . 3|12 lincokapron |2 >3
npodHaCTUI w1835 |5 npopuactun | ™ | 345 22
) 34 6 birymHa 36 6
birymHa mactuka | Kr KT
MacTHKa
Asbecrouementi |, |[223 |14 AsbecrouemeH |,, [235 11
JIUCTHU THI JINCTH
PaniaTtopu kr (168 |21 Paniatopu kr | 853 12
. 463 |31 MinepasbHa 490 15
I'ne KT KT
BaTa
53 4 . M | 542 20
KEpOCHH KT JamiHaT 2
. 5 |635 |23 14 m | 368 64
biioku nernsHi M Kosonun
T
857 |31 399 31
[Inmuti NOKpUTTA M Puremni ;H
Cranp nokpisensna |1 |0.34 |14 IBepi M2 742 2
TpyOu yaByHHI T 045 |7 I'incokapTon M2 111547 |27
Jlic kpyrnuit M3 |52 21 npodHacTUII w1735 765
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e6iHb M |632 |25 Apmarypa T |68 20
luti onamyOku M? |89 2 Jlic nunenuit M |55 8
0.49 |12 CaHTexHIuHI 3|37 6
Ka0eb T M
O1oKu
bensun T (034 |8 Hpsaxu, rBuar [T |[0.320 |14
oOJagHaHHS T 0.749 |1 Omiga T [0.645 |27
884 |78 15 | ABepHi M | 842 4
Kepamiuni 610ku M MOJIOTHA i
BOpOTa
[Tporonu M | 657 |32 Botinox M? | 553 23
MIEPEKPUTTS 1 OyIiBeTbHUM
TOKPHTTS
DyHIaMEeHTHI M |564 |21 Kamins M | 876 23
0Js10KH OyToBHUI
345 |14 Tonb 20 |49 11
[Tepemuuku M M2
)
TpyOwu cranesi kr |[228 |4 Kucnorn, xr | 88 6
XIMIKaTH.
Macia Ta
BOTHEHeOe31mey
HI MaTtepiaan
JlBepni momotHa i|M? [642 |9 [TuTn o 295 12
BOpOTa MEPEKPUTTS
Boitnox M? |453 |22 ™ | 1537 |40
Oy/iBENbHUI CuikaTHa c.
ersia I
T
Kaminb OyroBuii M 876 |23 [TuTn 424 16
Terutoizonsin | M
Hi
Toinb 10 |46 12 123 12
20 ITicok M
M2
Kucnoru, ximikaru. |kr |98 6 74 14
Macja Ta
) Llement T
BOTHEHEOe3MevHi1
MaTepiaian
[incokapToH M2 14655 |29 16 | ®apba kr | 205 16
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w734 |15 MetanokoHcTp 28 4
npodHacTUI T
YKIIIi
birymna mactuka | kr |69 8 Ckiio BikonHe | M? | 636 27
AsGecronementni |, [946 |11 Bamnno 170 37
KT
JINCTH HeralleHe
Paniatopu kKr |75 14 Jn3. maauBo Kr | 49 4
4 12 )] i
birymHa mactuka | Kr > YHAGMEITHL 1 T 434 26
OJI0KH T.
AsGecronementni |, [533 |14 5| 1447 |28
Lerma M
JINCTH
) 123 |27 . .| |18 6
PaniaTopu KI' Cxom0Bi mapiiri T
[inc kr 473 |28 PyGepoiin M2 | 377 14
57 6 [Tnutka , | 765 33
KEPOCHH KT ) M
KepaMiuHa
®dapbda kr [345 |16 17 | mebinn M | 672 25
) 13 3 utn M |99 2
M .
CTAIOKOHCTPYKIIIT | T onanyGiu )
CKJI0 BIKOHHE M? 453 |11 Kabenb T [0.47 11
Bamno neramene kr |187 |77 bensun T [0.34 5
Jn3. manuBo kr |85 44 00JIaTHAHHS T |0.755 |2
) 5 |611 |21 Kepamiuni 5| 885 77
bioxn nermsHi M M
010K
387 |30 [Tporonn M | 642 42
[TnuTH MOKPUTTS M NepPeKpUTTa 1
MOKPUTTS
. 342 |14 dyHIaMeHTHI M | 481 21
Cranb nokpiBenabHa | KT
010KH
TpyOu yaByHHI kr [445 |8 [lepemuuku M3 | 345 15
Jlic kpyrnuit M |54 21 TpyOu cranesi |kr | 228 6
65 27 18 | BepHi m? | 611 7
Apwmarypa T MOJIOTHA 1
BOpOTa
) . 5 |58 11 Boiinoxk Mm? | 534 22
JIic munenni M . .
OyIiBeTbHUM
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. 5 |39 7 Kaminb M | 576 24
CanrexHiudl OJIOKH | M .
OyToBUiA
0.31 |18 Tomnb 20|23 2
LIBsxu, rBUHT T 9
M
0.6 21 Kucnorn, Kr | 77 8
XIMIKaTH.
Omiga T Macia Ta
BOTHEHeOe3meu
HI MaTepianu
DyHIaMEHTHI wr. | 54 5 @yHIaMEHTH1 | I 434 45
0J10KH OJI0KH T.
Ierna M [1437 |33 Ierna M3 1997 |38
) ) 12 5 ) C|m |14 11
CxoJ10B1 Mapiiri T Cxom0Bi1 mapiiri
T
PyGepoiin M2 |377 |14 PyGepoiin M2 | 956 27
) , | 723 |21 IInnTka , | 738 25
[TnuTka KepamiyHa | M ) M
KepaMiuHa
9 |1mebiup M 611 |20 19 | I'incokapToH M2 | 4655 29
[ty onamyoku M2 |80 |2 npopuactun  |™ | 734 15
- T 049 |11 birymna o 69 8
MacTHKa
0.34 |5 Asbecrouemen |, |946 11
Bensun T ) v
THI JUCTH
oOnanHaHHs T 107632 Paniatopu K | 75 14
297 |2 bi 4 12
[ITUTH TepekpuTTS | M° 9 ITyMHa KT >
MAacTHKa
. 1969 |32 Asbecrouemen |,, [533 14
CuiikarHa 1eria T.II )
THI JUCTH
ITutn o 493 |3 ) 123 27
. o . Panmiaropu KT
TEII0130JIAIIHH1
ITicox M (123 |3 I'inc KT | 473 28
[lemenT T 34 25 KEpOCHH Kr | 57 6
10 328 |64 20 | ABepHi M2 | 642 9
Komonn i MMOJIOTHA i
BOpOTa
Purem mr |[346 |30 Boitinox Mm? | 453 22
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OyaiBeNbHUIMA
. , |789 |6 Kawminb m® | 876 23
[Bepi1 M .
OyTOoBHMIA
1294 |33 Tonb 2 |46 12
I'incokapton M2o17 0
M2
735 |4 Kucnorn, kr |98 6
XiMiKaTy.
npodHacTHI w3 Macia Ta
BOTHEHeOe31e
HI MaTepianu
JlBepri monorHa i|m®> |640 |8 dyHIaMeHTHI | I 54 5
BOpOTa OJI0KH T.
Boiinok m? 403 |20 51437 |33
. N [erna M
OyiBEIbHUI
Kaminp OyToBmii M | 851 |26 : c|m (12 5
CxomoBi1 mMapiri ’
Tonb 20 |26 12 . 5 | 377 14
2 Pybepoiin M
Kucnorn, ximikaru. |kr |88 5 723 21
Macia Ta [Tnutka 2
BOTHEHeOe3MeuHi KepaMiyHa
marepiaiu

BucHoBOK

KonTpoabHi 3anutTanus
10. Ha sikomy ckJ1afi CKIIaayeThes TIMCOKapTOH?
11. Sk nnoury nmpoiomis.
12. SIx Bu3HAUNTH 00’ €M KITaJKH?

IMPAKTUYHA POBOTA Ne6
Tema: Po3paxyHok THM4YAcOBHX OyiBeJb.

Mera 3aHsTh — O3HalOMHUTH 37100yBadiB OCBITH 3 METOJIUKOIO PO3pPaxyHKy MOTpeOU B THUMYACOBHX
IHBEHTAapHUX OYiBJIsIX Ha Oy/iBEIbHOMY MalJaHUUKY

3arajbHi HOJI0KeHHS.

Jnis po3paxyHKy THMMYacoBUX OyaiBelb aJIMHICTPAaTUBHO-TOCHOJAPCHKOrO 1 CaHITapHO-IOOYTOBOTO
NpPU3HAYECHHS TPUHMAETHCs TAKUN TIepetiK:
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- OYOUHKU AOMIHICMPAMUBHO-20CNO0APCHKO20 NPUSHAYEHHS.

-KOHTOpa BUKOHPOOa (TIpH YMCETBHOCTI poOITHUKIB 110 - 200 1.);

-KOHTOpa MaicTpa (Mpy YUCEIBHOCTI pOOITHHKIB 110 - 50 4.);

-Ta0ebHa;
-pOXi/IHAa;

-IUCTIETYEPCHKA;

- OYOUHKU CAHIMAapHO-NOOYMOB020 NPUSHAUEHHSL.

-rap/1epoOHi (40JI0BIYi 1 XKiHOY1);
-BMHUBaJIbHI (YOJIOBIYI 1 XKIHOY1);

-JIyIIOB1 (4OJIOBIYI 1 KIHOY1);

-IIPUMITIICHHS TSI 00IrpiBY pOOITHUKIB,;
-[IPUMILIEHHS AT CYILIiHHSA poO0YOro OAAry;

-BOMpasbHi (HOJIOBIYI 1 )KIHOYI).

Ha3Ba 1 KUIBKICTP THMYAacCOBUX OYJHMHKIB 3aJICKHUTh BIJ KUIBKOCTI Mpamiodnx. Po3paxyHkoBa

KUTBKICTh TPAIIOI0YNX BU3HAYAETHCS 32 KAJICHIAPHUM IJIAHOM YU CITKOBUM TPa(iKoM i 3alIeXKHUTh Bif

MaKCHUMaJIbHOI KUIBKOCTI MPAIIOI0YMX B 3MiHY (IUB. Tpadik pyXy TPYIOBUX PECYpCiB) 3 BpaXyBaHHIM

HOpPM Ha OJIHOTO IpaiiBHUKA). [Ipy 11bOMY YMOBHO NPUMMAETHCS, 110 B HAWOLIBII 3aBaHTAKEHY 3MIHY
npaiooTh 85 % pobitHukiB i 15 % ITP, cyx6osuis i MOII.

e POOITHUKH CKIaNa0Th 85% BiJ KIJTBKOCTI MPAITIOIOYNX;

e ITII - 8%;
e ciyx060BII — 5%);
e MOII 1 oxopona — 2%);

KinpkicTh 4OJOBIKIB 1 XIHOK mpuiiMaeTbest BimmoBigHO 70% 1 30% Bim 3arambHOi YMCENBKOCTI

HPALIOI0YHX.
Mertoaurka po3paxyHKy HaBeJeHa B TaOiM1i 9.

Po3paxyHkoBa KiTbKiCTh MIPALIOIOYHX.
Tabmmrs 9.

KinbkicTs mparorounx B|PoOiTHHKH ITP, |Cayx06oBui, | MOII i|Po3paxyHnkoBa
MaKCHUMaJbHO- HEOCHOBHOT'O Rz |Rs OXOpPOHA, | KUTBKICTh
3aBaHTaXEHy 3MiHY, R BUPOOHUITBA, R1 R4 POOITHUKIB, Rpos
1 2 3 4 5 6
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Bu3HauaioTh MaKCUMaIbHY KIJTBKICTh MPAIIOIOYNX Ha OyAiBETbHOMY MailIaHUUKY:

N3q.= (Np06. + Ny + Nmy.m'ﬂ. + NMOII)k1

ne Nsq. — 3arajgpHa KUTBKICTh IPAIIOI0YMX Ha OyAiBeIbHOMY MaIaHuUKY, YOJI.;

Npos. — KITIBKICTh POOITHHKIB, 110 O€peThCs 3a KaJICHAAPHUM TUIAHOM, YOJL.;

N7 — KUTBKICTh 1HXKEHEpHO-TeXHIYHUX npamiBHUKIB (ITP), goi.;

Neapes. — KUTBKICTB CITY>KOOBIIIB, YOJL.;

Narormr — KUTBKICTh MOJIOIIIOTO 00CIyroBytodoro nepconary (MOIT), goi.;

K — xoeditieHT, 10 BpaxoBYy€ BiAIYCTKH, XBOPOOH, BUKOHAHHS CYCIIBHUX 000B’s13KiB, K = 1,05-1,06.

Tabmuus 10. Po3paxyHOK TUMYacOBUX CHOPYA

. . | Po3paxynkoBa
Ne | HaitmenyBaHH# Omnuurd HopmartusHi ) p . i IImoma,
. . KUIBKICTb
/1 | iHBEHTAPHUX CIIOPY/T BUMIPY MIOKa3HUKH M
IPALIOYHUX
1.
2.
Tabmuus 11. Excrutikamist THMYaCOBUX CIIOPY/T
. Posmipu .
HalimenyBanns . Bukopucranuit
Ne | Po3paxynkoBa|B K-cTp [Ipuitasara|KoncTpykTHBHA .
IHBEHTapHUX 9 ) ) 9 TUTIOBUH
/1 ) mIonia M miaaHi  |OyIWHKIB|TUIONIA M~ |XapaKTePUCTUKA
OYyIMHKIB MIPOEKT
M9
1
2
IIpuknan.

[ToTpeOy B iHBeHTapHUX OyAMHKAX HA Oy/iBEJIbHOMY MalJIaHYMKy BU3HAYAEMO BUXOJIAYH 13 KUIBKOCTI
IPaIO0YNX Ha BUpOOHULTBI. KiJIbKICTh Mpaliolounx Ha Oy/iBEJIbHOMY MalIaHYMKY 13 BpaxyBaHHSIM
CTPYKTYpH, IPUHHATOTO JIIsl )KUTIOBO-IIUBIIHLHOTO OYAIBHUIITBA!

e POOITHUKH CKIANA0Th 85% Bi KITBKOCTI MPAITIOIOYUNX;
e ITII-8%;

e ciyx00BII — 5%);

e MOII i oxopona — 2%);

Ta6muist 12. Po3paxyHkoBa KiTbKICTh MPAIIOIOYNX
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KinpkicTs PoGiTHHKI ITP, | Cnyxo6o0811i, [ MOIT i|Po3paxynkoBa |3araibHa
MpaIfoYnX B|HEOCHOBHOTO |R2  |R3 OXOPOHA, | KUTBKICTh KUIBKICTh
MaKCHUMaJIbHO- | BHUPOOHUIITBA, R4 pOOITHHKIB, |pPOOITHHKIB,
3aBaHTa)K€Hy R]_ Rpog Rp()gx 105
3MiHy, R

1 2 3 |4 5 6 7

29 6 3 |2 1 35 37

KinbKicTh NmpaIiorovnx BU3HAYAETHCS 32 (HOPMYIIOI0:

N3az: (Npo6. + NiTn + NClechﬁ. + NMOH) k,

ne Nsq. — 3arasibHa KUTbKICTh IPAIIOI0YNX Ha OyAiBeTbHOMY Mail JaHYHKY, YOIL.;

Npos. — KUTBKICTh pOOITHHKIB, 1110 O€peThCs 3a KaJleHJapHUM IUIAHOM, YOIl ;

Nirn — KUTBKiCTB 1H)KeHepHO-TexHIYHMX npaniBHuKiB (ITP), go.;

Neapsnes. — KUTBKICTB CITY>KOOBIIIB, YOJL.;

Nior — KITBKICTB MOJIOAIIOTO 06cayroBpyrouoro nepconany (MOII), goi.;

K — koeiIlieHT, 1110 BpaxoBYye BiMyCTKH, XBOPOOH, BUKOHAHHSI CYCIiIbHUX 000B’s13kiB, K = 1,05-1,06.

Nsax=29 won.

3a2— (29 +3+2+ 1)1,05=37110Jl.

KinbkicTh 4OJNOBIKIB 1 XKIHOK mpuiiMaeTbes BinmoBimHo 70% 1 30% Bix 3araabHOl YHMCETBHOCTI
MPAIIOIYHX: YOJIOBIKIB — 26 4O0., *KIHOK — 1 19071

Po3paxyHok 1ulomii 1HBEHTapHUX OYIMHKIB CaHITApHO-TIOOYTOBOTO TMpPU3HAUEHHS 3I1HCHIOEMO,

BUXOJITYM 13 KUTBKOCTI MPALIOI0UNX, SIK1 3aiHATI Ha OYy1BEIbHOMY MallJJaHYNKY Y HAlOLJIbII YUCENIbHY
3MiHY 1 BU3HA4Ya€ThCS 110 KaJleHAapHOMY Tpadiky:

Tabmung 13. Po3paxyHOK TUMYACOBHUX CIIOPY/L

No | HaitmenyBaHHs Opnunnii | HopmatusHi Ef;f}iii:mw ITnoma,

/1 | IHBEHTapHUX CIOPYA | BUMIPY | TOKa3HUKHU T M

1. | Konropa M 4.00 6 24,0

2. |Tapnepobna M’ 0,60 37 222

3. | YMmuBanbHa M’ 0,06 29 1,74

g, |TTpmMImCHHA A 0,25 29 7,25
pUHoMy 1K1
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5, |[IpMMimCHEA A 0,50 29 14,5
00IrpiBy mpamro0Inx
6. | Menu4yHMi MyHKT M- 0,05 29 1,45
7, [fmosa s mepen| 0,82 29 23,78
TYIIOBOIO
8. | CymmibHs M- 0,20 29 5,8
9. |Tyaner M 0,14 29 4,06
Ta6mums 14. Excruikaiisi TAMYacOBHX CIIOPY/T
HaitmenyBanus Po3mipu . Bukopucranuit
Ne | Po3paxynkoBa .|K-cTb [Ipuiinara|KoncTtpykTuBHa .
IHBEHTapHHUX 5 B IUIaHI . ’ TUTIOBUH
n/n . UIOINA M OyIMHKIB|IUIOIIA M~ |XapaKTePUCTUKA
Oy/IMHKIB M, POCKT
1 |Konropa 24 9x2,7 |1 24,3 Hepecysrit 156 0
TUI
2 |l'apaepoOHi 22,2 6x4 1 24 306./p0o30. 420-04-10
[TpumimeHHs
3 |mns npuiiomy|8,99 5x3 1 15 Konreiinep 420-04-10
K1, yMUBaJIbHS
P —
g | PHMIHEHIL ) g 53 |1 15 Konreitnep  |420-04-10
Ui 00IrpiBy
5 |Memnmmii 1,45 5x3 |1 15 Konreiinep  |420-04-10
MyHKT
g |/lymosa ’123,8 ox2,7 |1 24,3 Komreitnep  |420-01
MepeTyIIOBOIO
7 |CymwibHs 5,8 o5x3 1 15 Konreiinep 420-04-10
8 |Tyaner 4.1 15x1 |2 6 Soipunit ik
JepeBa
3aBaaHHA:

Busnauntu notpedy B iHBEHTapHMX OyJMHKAaX Ha OyaiBEIbHOMY MaJIJaHUMKY BUXOJSYHU 13 KUIBKOCTI
MPAIIOIYHNX Ha OYIIBHUNTBI (3T1HO BUXIIHUX JAHUX, J0JIATOK 3)

Ne BapianTa

KinbkicTh poOiTHUKIB

Ne BapianTa

KisnbkicTh podiTHHKIB

1 54 15 77
2 76 16 62
3 34 17 50
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4 39 18 79
S) 64 19 33
6 48 20 67
7 40 21 84
8 86 22 15
9 78 23 33
10 27 24 55
11 44 25 90
12 89 26 72
13 58 27 46
14 81 28 67
BucnoBok
IMPAKTUYHA POBOTA Ne7

Tema: Po3paxyHok esiekTpo3ade3neueHHs: OyamaiijaHuka
Meta 3aHATH - 03HAHOMHUTHUCH 3 METOJMKOIO PO3PAXYHKY TUMYACOBOI'O0 €HEPro3ade3neueHHs
3arajibHi N0J0KEHHS.

[IpoekTyBaHHS THUMYAacOBOTO €HEPro3zade3nedyeHHs: O00’€KTy HEOoOXiTHO BHUKOHYBAaTHM B TakKii
MMOCIITOBHOCTI:

e BHM3HAYECHHS OCHOBHMX CIIOXHBAYiB €JIEKTPOEHEPTIi;

e PO3paxyHKH HEOOXITHOT MOTYKHOCTI IO BCIX CIOKMBAYax;

e BHM3HAYEHHS JDKEpea eleKTPOeHepril;

e BUOIp MOHIXKYIOUOi KOMIAKTHOI TpaHc)OpMaTOpHOT MIACTAaHLIT 1 PO3MIIIEHHA 1i Ha
OyIreHIaHi;

e MPOEKTYBAaHHS TUMYACOBHUX EIEKTPOMEPEK.

Heo0xiqHy NOTYXHICTh KOMIIAKTHOI TpaHC(HOPMATOPHOT MiJICTaHLlli BU3HAYAEMO 32 (OPMYIIOIO:

rBPE o BA

+ DRk + 1P
Cosg cosg, =

F=1

(xkBA),
ne 1,1 — koedilieHT KUl BpaXOBYy€e BUTPATH B MEPEXKI;
- IOTYKHICTh CUJIOBHX CIIOXKMBAYiB (MPUHAMAETHCS 3T1JHO TAOJIULII ...

#- IOTYXHICTbh JUIsl TEXHOJIOTIYHHUX TOTPeO;
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"..- TIOTY>KHICTh BHYTPIIITHHOTO OCBITJIICHHS

".- IOTY’KHICTh 30BHIIITHBOTO OCBITJICHHS);

kkuk - KoediIIEHTH TTONUTY, SK1 3aJieXkaTh BiJl KUTBKOCTI CIIO)KHUBaviB

cosp, cesd - koe(illi€HTH MOTYKHOCTI IJIsl CUJIOBUX 1 TEXHOJIOT1YHUX HAaBaHTAXKEHb

Bci po3paxyHku o GpopMyitri peKOMEHAYEThCS 3anmucyBaTH o popmi tadmmmi 15. Tabm. 15.

No K- ) [ToTyXHICTB .. Koedimient | [ToTyxHiCTh
HaiimenyBanns | On. [ToryxHicTb | YK Koedimient ) ’
/i ) CTh BCIX MOTYXHOCTI | 11O
CIIO’KMBAYiB BHM. Ha oJ1. KBT . | mommty, K
O/l CIIO’KMBAYiB CoSQ BHUMAaraeThes
1 (2 3 4 |5 6 7 8 9
1. CurnoBi cioxuBayi
Pazom:
2. TexHONOr14HI CIIOKHUBaY1
Pazom:
3. BHyTpilIHe OCBITICHHS
Er_k

Pazom:

4. 30BHIIIHE OCBITICHHS

Pazom:

3arajgbHa

HeoOXiaHa

HNOTYXHICTh 3
ypaxyBaHHAM Koeditienty 1,1 Todto: P

Ha3By CHUJIOBHUX CIIO’KMBAadYiB YCTAHOBJIIOKOTh Ha OCHOBI

Po3paxyHok HeoOXiHOI eHepreTHYHOI MOTYKHOCTI.

aHaji3y KaJleHJapHoro rpadiky i

Oynrenruiany. Ilpum mpoMy BHOMparOTh Yac KOJIM TIpAIlO€ HaWOUIbIIA KITBKICTh MEXaHI3MIB 3
enekTpoaBurynami. Lle GamroBi kpaHu, KOMIpecopu, OETOHO — 1 pO3YMHO3MIIIYBayl, BiIOpaTOpH 1 T.II.
Ix HOMiHANBHA MOTYXHICTh 6 KBT HaBoAUTHCA B Oy/iBeTbHUX JTOBIAHUKAX 1 TAOIUITL.

Ha3By i1 KUIBKICTh TEXHOJIOTIYHMX MPOIECIB CIIOKMBAYiB MOKHA YCTAHOBIIIOBATH HA OCHOBI aHAII3y

KaJleHapHoro rpadiky i OyaiBeIbHOTO TeHEPATHHOTO TUTaHYy, a iX MOTYKHICTh MOYKHA BU3HAYUTH IO
TabuIi 1 A0AaTKY 5, a00 3 BiINOBITHUX JOBIHUKIB.
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CrioxuBaviB BHYTPILIHHOTO OCBITJIEHHS BH3HAYAIOTh MO OyIreHIUIaHY 1 BKJIIOYAIOTh B Tabmuio 16,
AKIIO TependaueHa pobora Ha 00’ekTi B 2-3 3MiHM. B iHmMX BHMAagkax iX HE BPaXOBYIOTh.
[ToTy>XHICTh KX CMOXKUBAYiB MPUHMAIOTh 1O TAOJIHII TOJATKY 5.

CrioxuBaviB 1 iX MOTYKHOCTI 11O 30BHIIIHEOMY OCBITJICHHIO BU3HAYAIOTh TAKUM K€ UHHOM.

SIxmo Ha 00’ekTi poOoTa Opra”izoBaHa B OAHY 3MiHY, TO HEOOXiJHa 3arajbHa MOTYXKHICTh P, B KiHI
Tabnuil 16 BU3HAYAETHCA TUIBKK IO CyMi CHJIOBHX 1 TEXHOJIOTIYHHX CIIOKMBAdiB 0€3 BpaxyBaHHS
BHYTPIIIHBOTO 1 30BHIIIHBOT'O OCBITICHHSI.

Jlxepenamu enekTpoeHeprii Ha OyHiBeNbHUX MaiJlaHYMKaX, € M4l eJIeKTPUYHI Mepexi. B mpomy
BUIAJKY HEOOXITHO MigiOpaTH i MO3HAYUTH Ha OYATCHIUIaHI PO3MIIICHHS MOHUXKYIOUOi KOMIAKTHOI
TpanchopMaTOpHOT MiJACTaHIli. XapaKTePUCTUKH TaKUX ITiICTAHIIII HaBEJEH] B TaOIHII J0JaTKY O.

Paniyc o6cnyroByBanHs Tpanc(hOpMaTOpHOT MiJICTaHIIi He MOBUHEH nepeBuinyBatu 400M.

Enextpuuni Mepexi Ha OyaiBenbHIHN TUIOMmAIN 00’€KTy BUKOHYIOTh MOBITPSHUMH, a B 30HI POOOTH
KpaHiB 1 MiABEICHHS KUBJICHHS O OAIITOBOTO KpaHy — MiA3EMHUMU KaOeIsIMU.

Honarok 5.

HopMmaTuBHi fgaHi 7151 po3paxyHKy MOTpeOH B €IEKTPOCHEPTii.

. .| IToTyXHicTh Burparu . Koedimient

HaiimenyBanns (@)ivzez0z0001 ) ... | KoedirmieHnt .
) ) EIIEKTPOJIBUTYHIB, | €IEKTPOEHEPTIi, MOTY>KHOCTI,
CIOKHMBAYiB BUMIPY nonuty, Kn
kBt kBTxron CoS

1 2 3 4 5 6
Cutosi:
€KCKaBaTOpH T 80 0.5 0.6
6amToBi KpaHU
BAHTAXOM1 I’ €MHICTIO
no20T [T 30..60 0,5 0,7
Bix 21..75 [T 75..200 0,5 0,7
Kpanu camoxiani T 20..70 0,4 0,7
MauToBi HITHOMHHUKH | IIT 5..10 0,3 0,7
Berononacocu [T 17..45 0,5 0,6
PosunHonacocu [T 2.4 0,5 0,6
Enextpo3BaproBanbHi | IT 15..30 0,5 0,4
amaparu
EnextpoymiinpHioBaui | mT 1.5 0,1 0,4
EnextpoBibparopu T 1 0,1 0,4
EnexrpodapOonynbt |mT 0.5 0,1 0,4
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[TepecyBHi  MauspHi | T 10 0,5 0,6
cTaHIil

[TanboBi T 22..100 0,2 0,4
BiOpo3aHyproBaui

Po3uuno- [T 2..16 0,5 0,6
OeTOHO3MIIITYBavl

[lemeHT-TTyIIIKa LT 55 0,7 0,8
EnextponaBaHTa)xyBay | IIT 5.6 0,6 0,7
Hern

[lIrykarypHuii arperat |mT 5.25 0,1 0,4
[lItykarypHa cTaHIis |mT 10.0 0,1 0,4
DapOyBabHUN T 0.27 0,1 0,4
arperar

Arperar JUIS | TIT 0.55 0,7 0,8
HAHECCHHS

IIMAKILOBKH

Bupo6Hu4i morpedu:

TpancdopmaropHmii M

nigirpiBaHHs 6€TOHY

60

TpanchopmaropHuit M

HiJirpiBaHHs TPYHTY

12..25

TpanchopmaropHuit M

HiJIrpIBaHHS TPYHTY 13
3aCTOCYBaHHAM
€JIEKTPOIIOMITH

2..10

EnextpomniairpiBanus
LETIIHOT KIIaJIKH:

3a HaAsIBHICTIO | M

YTCIIFOBava

30..60

3a BIJICYTHICTIO | M

yTeIUIroBaya

60..180

Enexrtpocyminus M

HITYKaTYpKH

EnextponporpiBaHHs M

0eToHy mNpu 3O0BHINIHIN
temneparypi -20° C

95..190

[TinirpiBanHs TPYHTY |M

BCPTUKAJIbHUMU
CJICKTpOaAaMU

35..45
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[Tpuctpiit LIT 500 0,5 0,85
€JICKTPOIPOTPiBaHHS

BHyTpiIiHe ocBiTIEHHS:

Konropa, M? 0.015 0,8
JTUCTICTYEPChKa,

MOOYTOBI IPUMIIIIEHHS

JymioBi i BOupagbHi M2 0.003 0,8
Ckutau 3aKpuTi M2 0,0015 0,35
Hasicu M2 0,003 0,35
MaiicrepHi M2 0,018 0,8
ITpoxinHa 100M? 0,8..1

Binkpuri cknaau 1000 m? 0,8..1,2

[naneui 100m? 0,8..1

Kiy6u 100m? 1,0..1,2

Berouno- 100M? 0,5
PO3YMHO3MINTYBaJIbHI

BY3JIH

ApmarypHi MalicTepHi 100Mm2 1,3
JepeBoonopsaKyBalibHi 100M? 1,8

MarcTepHi

MexaniuHi MalicTepHi 100m? 1,3

30BHIIIHE OCBITICHHS:

Tepuropis MaiijaHunKa 100Mm? 0,015

Binkpuri cKIachki | 100Mm? 0,05

MalJaHYUuKHA

OcHOBHI ~ JIOpOTHM  1|KM 5.0

poi3an

Hoporu 1 MIPOi3/IHU | KM 2.5

JIpyropsiaHi

Maitnagnuuku st | 100M2 0,08

3eMIIIHHUX, OETOHHHUX Ta

KaM’sSIHUX poOIT

MalitaHuynKu st | 100m2 0,5
€JIEKTPO3BaAPIOBATTLHUX

pooiT

Maiinanuuku st | 100m? 3,5

MOHTQ)XHUX POOIT

ABapiiiHe OCBITJICHHS KM 3,5
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Honartoxk 6.

TexHi4HI XapaKTEepUCTUKU CHIIOBUX TpaHC(HOPMATOPIB.

Tun [TotyxHicth, KBT |Tun [ToTyxHicTh, KBT

T™M 50/6 50 TM 100/35 100

T™ 100/6 100 T™M 180/35 180

T™ 180/6 180 TCM 100/6 100

™™ 320/6 320 TCM 20/10 20

T™ 50/10 50 TM 560/35 560

T™ 100/10 100 T™M 1000/35 1000

T™ 320/10 320 T™M 1800/35 1800

TCM 560/6 560 TMC 20/60 20

T™ 560/10 560 TMC 35/6 35

T™ 750/10 750 TCM 65/16 65

TM 1000/10 {1000 TCM 320/16 320

T™M 1800/10  |1800 TCM 35/10 35
Honarok 7.
Buxigni nani:
Bapiant Cuiosi, mT Bupo6nuui, it | 30BH.  ocBiT, | BHyTp. oOCBITH, | 3MiHK

T T

1 9 5 4 7 1
2 6 6 3 6 2
3 8 4 4 9 3
4 7 7 2 10 1
5 10 5 7 11 2
6 13 3 5 12 3
7 8 6 4 8 1
8 8 8 3 7 2
9 10 5 6 6 1
10 14 4 7 3 1
11 9 6 5 4 2
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12 11 7 6 12 3

13 12 3) 4 13 1

14 9 6 7 4 2

15 10 4 5 8 3

BucHoBOK.
INNPAKTUYHA POBOTA Ne8
Tema: Po3paxyHok norpedu y Boai.
Mera 3aHATH - O3HAMOMUTHCH 3 METOJUKOI pO3pPaxXyHKy THMYacOBOIO BOAOINOCTaYaHHS

OynMaiilaHyuKa.

3arajbHi MOJI0KEHHS.

TumdacoBe BoOJONOCTAYaHHS Ha OyIMalJaHUYMKy TpPHU3HAYCHE Uil 3a0C3MEYCHHS BUPOOHHYUX,

rOCHOJapY0-TIOOYTOBUX 1 MPOTHIIOKEKHHX ITOTPeO, J1/C.

[Tig gac po3podku o0'ekTHUX OynrenmnaniB y ckiaai [IBP norpeby Boau po3paxoByrOTh sl KOKHOTO

CIIO’KMBa4a OKPEMO 3a GOPMYIIaMH:

- Ha 20cno0apcvKo-nodymoesi nompeou:
Qroen. = (Or Np k2) /3600t + gx Nz /60t1

Ie, (r -MUTOM1 BUTPATH BOAM HA rOCIOAAPCHKO-TIOOYTOBI MOTPeOH (HAa OAHOTO MPAIIOIOYOro B A00Y -
15 1 s MalimanaukiB 6e3 KaHasizamii i 25 71 - 3 KaHaJi3aIi€10);
Ox - BUTPATH BOJM HA MPUHAMaHHS Qylly OJHUM MpaimooduM (30 1y 3MiHY); - KUIBKICTh MPALFOI0YNX
y HalOUIbII 3aBaHTAKEHY 3MiHY;
Np - KUIBKICTh MPALIOI0YNX, K2 KOPUCTYIOThCS AymeM (mpuiiMarots 40% Bija 3araibHOi KUIBKOCTI); t1-
TPUBAJIICTh BUKOPUCTAHHSA JYIIOBOI YCTaHOBKH (45 XB.);

k2- koedillieHT TOJMHHOT HEPIBHOMIPHOCTI, IPUIMAETHCS 38 TAKUMH JTaHUMH

AN N NN

OyniBenbHI poboTH -1,5;
CWJIOBI ycTaHOBKH -1,1;
miacoOHi mianpuemcrsa - 1,25;

TPaHCIOPTHE TOCMOAapCTBO - 1,5-2;

rOCTIOJIAPCHKO-TTUTHI BUTPATH BOJH O€3MmocepeIHhO Ha OYAiBHHUITBI - 3,

inaneHi-1,5;

Ha 6upooOHuui nompeodu, a/c:

QBup. = 1,2*(QB Ns kl) /3600t

ne, 1,2- koedilieHT Ha HeBpaxoBaHy BUTPATY BOJIH;

0« - TUTOMa NoTpeda BOAM Ha BUPOOHUYI OTPedH;
N, - YUCII0 BUPOOHUYMX CIIOKUBAUiB (YCTAaHOBOK, MAIIMH TOIIO) B HAl{O1JIbII 3aBaHTAXKEHY 3MiHY;

K1- KoedilieHT roMMHHOT HEPIBHOMIPHOCTI CITOKUBaHHs BoaM (cepenHiii -1,5);

t — 9KCno ro/MH, 10 BPaXOBYIOTHCS B 3MiHY;
3600 - guciio CeKyH1 B OJTHIN TOTUHI.

ButpaTtu Boau Ha 30BHIIIHE MMOKEKEraciHHS Ha TMepioj OyIiBHUIITBA TPUUMAIOTh 3 PO3PaXyHKY
OJIHOYACHOI Mii TBOX CTPYMIB 3 TiApaHTy 1o 5 jn/c, TooTo Qmnoxx =101/c. Taki BUTpaTH NMpUHMAarOTHCS
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Ju1st OymiBeIbHUX 00'€KTIB 3 Itomero 3a0yaiBii A0 10 ra; mis 06'exTiB 3 momiero 3a0yaisii g0 50 ra
BUTPATH BOAM CTAHOBJIATH 20 J1/C.

CymapHi po3paxyHKOBI BUTPaTH BOJIM 3HAXOATH 3a (popmMyIioro:

QP = QBPIp + Qroen + Qmozk » V/e¢.
JliameTp TpyGOIpPOBOJLY, MM, PO3PaxOBaHUH 110 GopMyIIi:

D=2Q,1000/ 314 v
ne, Q — 3arajgpHa BUTpaTa BOJIH, JI/C;

V — MBHIKICTh PyXYy BOJM IO TpyOOmpoBoay, M/C (I Manmx miameTpiB npuiimae cs 0,6-0,9 1 mms
oinpmmx Bix 0,9 mo 1,4 m/c).

Hpuxaan
IToyaTkoBi KaHi:

[Tnoma 3abynosu — 0,45 ra;

Burpara Boau Ha noxexeracinas 10 n/c;

Hopwma BonocioxkuBanHs Ha 1 roauHy B 3MiHY 3a BiACyTHOCTI KaHamizaii — 10/15 m;
HopmMma BoiocioKuBaHHS 1110 KOPUCTYETHCS AYIIEM 3a BiACyTHOCTI KaHamizauii — 30/40 i;

arwdnE

KoeoimienT, 1mo BpaxoBye YHCIO THX, L0 MHIOTHCS BiJ] HAWOUIBLIOrO YHWCIA THUX, IO
pauioTh B 3MiHy, — 0,3/0,4 1;

o

3aranpHa KUIBKICTh THX, IO IPAIIOIOTh B 3MiHY — 82 JIIOIUHH;
Yucno roguH poboTH aymoBoi yctaHoBku — 0,75 u.

~

Pospaxynku motpedu y BoJIi IpuBEIeHI B TAOIUIIX 16.

Ta6mus 16.
Po3paxynok notpebu y Boji Ha TOTpeOr OYIBHUIITBA.
Koedii
. On. Hopwma Oe,qnmeHT Butpara Boau B 3MiHYy
HaiimenyBanus K-1p HEpiB- Koed.
BHM. BOJIOBTPAT.JI/C . . a/c
HOMIPHOCTI
1 2 3 4 5 6 7
Burpara BOmu Ha
MIPOTUTIOKEKHI1 ra 0,45 (10 — — 10
notpedu
B
pata BOAMHA | on 182 | 10015 1,2|1,3 _
YMHBaHHS 1 Ky " ===—=0,043
B
FTPATE PO yon. |82 | 30140 — 0,3/0,4 | . mosns
I[ym 11,75 A6l 20,37
Pazom: 10,4

Taomuus 17.
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Butpara Boau B 3MiHy Ha BUpOOHHMYI MOTPeOH, CITiBNaAar0di B 4aci.

KinpkicTh Hopwma Burpara
HaiimenyBanss po0it Ox. BUM. ' BUTpPATU BOJHM | BOJIU B
3arajlbHa |y 3MIHY Ha OJl.-BUM. 3MiHY, I
1 2 3 4 5 6
BuroroBneHHs po3unHy M 40 1 180/275 275
Burorosnenus OETOHHOI | 4
cymii M 50 2 250/300 500
3ayBKa OETOHY M 5100 12 300 3600
VxinamaHgs 1erinm 1000 mr. |110 3 220 660
HITykatypHi poOoTH M2 7330 94 2/8 470
Mautsipai po6otu M2 4992 120 1 120
3anpaBKa aBTOMAILUH Manr.-3Mm. |1 1 400/700 550
Pazom: 7675
Hiametp TpybompoBoay:
Honatox 8.
Buxinui gani:
Bapiant 1 2 3 4 3)
[Tnoma 3a0ynoBu — ra; 0,50 0,70 10,38 |0,63 |0,54
3arajnpHa KUIBKICTh THX, IO MPALIOIOTh B 3MiHY - | 46 79 56 90 45
07
Kinbkicts 3mMiH 1 2 1 2 2

Pozpaxynok notpebu Boxu. Tabmn.18.
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O6’eM poOIT y 3MiHY Butpartu Boau, 11/c
Ne | CnoxuBaui
3/m | BOM Onuanns | Kinekicauii | Hopma Ha | 3araiabHi
BUMIpY |TMOKa3HUK | OJMHHUIIIO BUMIPY | BUTPATH B JITpax
1 |2 3 4 5 6
I. BupoOGuuyi motpedbu
Ilpucomysanns:
1. gomHy w3 23
2. ZTOHyaK ajKa W 4
TJISTHA KJT
3 E_IT ar Hiﬂ B 68
o G 120
5 |P IIT. 6
3arpaBKa
Oy MamH
Bceboro:

II. Ha rocniogapchKo-nuTHI MoTpedu

THumni sumpamu:
5 MPAIIOFYNX JIIO]I.
7' Ta iHIII TOTpeOu | JIFOI.
" | KopucryBanus JIIO]I.
JTyIIOM
Bcrworo:

III. ITpoTumoxkexHi moTpedu

8. | Ilmoma M2

Bcnoro:

Pa3zom:

BucHoBOK.
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