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Mo npyky

['onoBa HaBuanbHO-MeTOIMYHOI paju Jlyipkoro HTY B.I. Tanax

EnextponHa xomisi ApyKOBaHOTO BUIAHHS MepelaHa Juisi BHECEHHs B peno3uTapiit JIlynbkoro HTY
HupexTop 6i6mioTexku C.C. bakymeHnko

3aTBEP/PKEHO HaBYAIbHO-METOAMYHOIO pasoto Jlynpkoro HTY,

poToKoJI Ne BT « » 2020 p.

PexoMeH10BaHO /10 BUAAHHS METOJIUYHOIO pasioro JIFoOemiBChKOro
TexHIYHOTO KonemKy Jlynpkoro HTY,

poToKO0JI Ne BIJT « » 2020 p.

I'onoBa meToguuHOI pagu I'epacumux-Yepuona T.I1.

Po3rnsiHyTO 1 CXBajeHO Ha 3aCilaHHi UKIIOBOI METOAMYHOI KOMICii eANpaiBHUKIB OyIiBeTbHUX
mucturiin JlrobenriBcbkoro TexHiyHoro konemky Jlynpkoro HTVY,

poToKoJI Ne BiJ] « » 2020 p.

I'osoBa HUKIOBOT METOIUYHOI KOMICIT Hanmmx C.M

VYxianau: Jlannnik C.M., BUKIaga4d BUIIOT KaTeropii

Peuensenr:

BinmosinansHui 32 BUITYCK: Ky3pmuu T.I1., MeToauCT KOJIETKY

Opranizartist 0yaiBebHOT0 BUpoOHHUIITBA [TEKCT]: METOANYHI BKa3iBKH 70 MPAKTHYHUX POOIT JIs

CTYZEHTIB OCBITHBO-TIpOQeCiiiHOi mporpaMu «byIIBHULITBO Ta €KCILTyaTallis Oy/IiBeib 1 CIOpya,
cneriabHOCTI 192 «ByMiBHUITBO Ta MUBUIbHA THXEHEPis», NeHHOT GopMH HaBUaHHS/ YKIIA]T.
C.M.Janunik — JIro6emiB: JlroOemiBebkuii TexHiuHUN Konemxk Jlynpkoro HTY, 2020. —54 c.

MetoauyHi BKa3iBKM MICTATh KOPOTKHUH OINKC MPAaKTUYHUX pOOIT, BapiaHTH 3aBAaHb, NPUKIATU

BUKOHAaHHA, KOHTpOHBHi 3aBIaHHA, nepeniK peKOMeHI[OBaHOi niTepaTypI/I.

[Tpu3HaveHi 11 CTyAEHTIB crienianbHOCTi 192 «byaiBHUIITBO Ta HUBLIbHA 1HXKEHEPIs», OCBITHHO-

npodeciifHoi nporpamu «byIIBHUIITBO Ta eKCIUTyaTallis OyAiBelb 1 criopy1», 1eHHOI hopMu
HaBYaHHSI.

C.M. Jlaaunmnik, 2020



3arajbHi 10J105KeHHS | 3aBJaHHA 10 BUKOHAHHS NPAKTHYHUX POOIT

VY nux METOIUYHHX BKa3iBKax HABEACHO METOIMKY BUKOHAHHS NPAKTHYHHUX POOIT
BIJIIIOBITHO A0 po0Oouoi mporpamu Kypey: “Opranizaiist Oy1iBeIbHOT0 BUPOOHUIITBA .

Mera MeToaukn — 3a0e31eunTd e(PeKTUBHE 3aCBOEHHS TCOPETHYHHUX 3HAHB 1 HAOYTTS HEOOX1THUX

HAaBUKIB 3 Opraizaiii OyaiBeIbHOr0 BUPOOHUIITBA.

Meroanka BHKJIAJeHa 3TITHO 3 BUPIIMICHHSAM TEXHOJOTIYHUX 3aJady, M0 CKJIaJIal0Th OCHOBY

BUKOHAHHS TPAKTHYHUX POOIT 0 BKa3aHOTO KypCy.

JlJig MOCSATHEHHS MOCTaBIEHOI METH MependaueHa po3poOKa TEXHOJIOTIYHOIO MPOIECY OKPEMHUX

BUIB OyaiBeIbHUX POOIT i yac OyaiBHUITBA 00’ €KTA.



INPAKTUYHA POBOTA Nel

Tema: po3paxyHOK i mo0yaoBa pizHMX BUIIB MojeJieil 1/ MOTOKOBOI0 MeTOAy OpraHizamii
OyaiBHUIITBA

Merta 3aHATb - HAOYTTS HABUKIB PO3paxyHKY 1 MOOYIOBH PI3HUX BUAIB MOJIENIEH JJIsi TOTOKOBOTO
METOy OopraHizailii Oy/IiBHUIITBA, 3aKPITUICHHS TCOPETUIHUX 3HAHb.

Ymoeu 3a60anns.

3riHo 3 33/1aHUM BapiaHTOM BH3HAUUTH TPUBATICTH OY/AIBHULITBA )KUTIOBOTO OYAMHKY. YB'A3aTH B
gaci 1 IpocTopi BUKOHAHHS CKJIAIOBUX MPOLIECIB IIbOT0 OyAiBHUIITBA. POOOTH OpranizyBaTu
MMOTOKOBUM METOJIOM 3 PO30MBKOIO Ha 3aXBATKH. 3a/1a4y BHPIIIUTH PO3POOKOIO JiHIHHOTO Tpadika,
[UKJIOTPaMH.

TpyaoMiCTKICTh CKJIaIOBHX MPOIIECIB OYAIBHUIITBA, a TAKOXK YUCEIBHUHN CKJIaj Opuraa 3a1ar0ThCs 10
BapiaHTax.

Xix poootu
1) Cxiactu cxeMmy miiany OyiBili 3 po30MBKOIO 11 Ha 3aXBaTKH,
2) Ilo BUXiTHUX JaHWX BH3HAYUTH TPUBAIICTh pOOOTH KOXKHOI 3 OpHraj Ha 3aXBaTIli;
3) Po3poOutn kanennapHuii niHiiiauiA rpadik OyniBHUITBA,
4) Po3poOuTu 1uKIOrpaMHuii rpadik;
BuznayenHsi TpuBasiocTi podiT Ha 3aXBaTKax.
TpuBamicTh KOKHOT 3 pOOIT Ha 3aXBaTIi BU3HAYAETHCA 11O POPMYIIi:

E = E
T
)
ne Q - TpyIoMICTKICTh pOOOTH Ha 3axBartiii (110 BapiaHTy 3aBJIaHHS);
N - KUIbKICTh pOOITHUKIB, 3al{HATUX BUKOHAHHAM Li€1 poOOTH (10 BapiaHTy 3aBAAaHHS).

IloOynoBa JiniliHOTO KajleHAapHOro rpadika

JIinikiHu# kaneHaapHUl rpadik NpU3HAYAEThCA IS TNIAaHYBAaHHS poOiT, KOHTPOJIIO 32 X0JI0M
OyaiBHULTBA. BiH cKki1aaeThCs 3 ABOX YAaCTHH: JIIBOI 3 TEXHOJIOTTYHUMU TapaMeTpaMu 1 IPaBoi -
rpadivHo1, Ka pO3MILIYEThCA M KaJeHIapHOo JiHiikoo (Man.17.). I'padiuHy yacTHHY BUKOHYIOTh
TaKMM YUHOM, 11100 OyJI0 3py4HO BU3HAYATH CTPOKH MOYATKY 1 3aKIHUEHHS poOIT Ta iX TPUBAIICTh Ha
3axBaTkax. [1o0ynoBy niHiiHOrO rpadika NOYMHAIOTH 3 KaJleHJapHoi JiHilku. KanengapHy miHiiKy
OyIyIOTh JUTsI PUB'SI3KU OPraHi3aliitHO-TEXHOJIOTTYHUX MOoJeel o kaineHaaps. [lepea moOGymnoBoro
KaJIeHJapHOi JiHIMKK BUOMPAIOTh MaclITad yacy B 3aJIEXKHOCTI BiJl 3arajbHOI TPUBAIOCTI POOIT 1
JIOBKMHU TIOJIS, Ha IKOMY PO3MIIIY€EThCS TpadiyHa YaCTUHA.

B TexHosOTr4HIN YacTHHI, SIK IPaBUIIO, 3aIIUCYIOTh TaKi MapaMeTpu: HallMeHyBaHHS pOOiT, ix Gpi3uyH1
00CsTHU 1 TPYAOMICTKICTh, TPUBATICTh BUKOHAHHS pOOIT Ta ckiax Opuraau (JJaHKH), 110 BUKOHYE I
poboTH.

IMo0ynoBa nukI0rpamMm.

[uknorpamy OyayroTh JUIst HAOYHOCTI pO3BUTKY Oy/IiBEIbHHUX MPOIIECIiB HE TUTBKU B Yaci, aje 1 B
npoctopi. [1o BepTukani B BuOpaHoMy macimradi BiKIaAar0Th Ta HyMEPYIOTh 3aXBaTKH (3a3BUUai
3HH3Y Bropy), 10 TOPU30HTANTI BiJIKIa1al0Th yac. [{ukiaorpamy OyayroTh Ha OCHOBI TaKO1 X
KaJIeHAAapHOI JIHINAKH, 5K 1 B JTiHIIHOMY rpadiky. 3py4HO pO3MILIyBaTH LHUKIJIOTpamy Mif JiHIHHUM
rpagikom, 1110 103BOJISE MOPIBHATH IX MK COOOI0 1 YHUKHYTH TIOMHJIOK HPH MTOOY/I0BI.



Bapiantu 3aBnanHs

Tabm. 1

Po3pobka | BnamryBan- | BnamryBan- 3HATTS 3BOpOTHS MomnTax
TpaHmiei 1 | Hi ONaTyOKH HS onayoKu 3aCHIIKa KOHCTPYKT-
Ho | Kig | BTAWTY- byHgameHTy TpaHILei it mepek-
Me | Bric BaHHS PUTTS
p | ™™ OCHOBU
Bap | 38X | Tpyno | Unc | Tpyno | Unc | Tpyno | Yuc | Tpymo | Yuc | Tpymo | Yuc | Tpymo | Ync
1aH | BAT | vrierki | nmo | micTki | 7o | micTki | 5o | micTki | mo | micTki | mo | micTki | 7o
Ty | oK cTh |pobi| ctb |pobi| ctb |pobi| cTh |[pobi| cTh |pobi| cTh | pobi
JIOA.J1 | THH | JTEOA.J | THH | JIFOA.J | THU | JIFOA.J | THU | IOM.J | THU | JIOM.JI | THU
HIB KiB HIB KiB HIB KiB HiB KiB HiB KiB HIB KiB
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 4 48 8 24 6 40 5 21 7 12 6 30 10
2 5 30 6 32 4 48 6 30 6 24 6 40 8
3 4 27 9 30 6 40 ) 32 8 30 6 56 7
4 5 20 50 20 5 49 7 21 7 40 5 20 10
5 4 16 8 36 6 120 15 30 10 35 7 84 12
6 5 18 6 16 4 70 10 36 9 16 4 72 12
7 4 32 8 35 5 60 12 32 8 24 6 45 9
8 5 21 7 48 6 108 18 18 6 15 3 32 8
9 4 30 10 42 6 42 6 24 8 21 7 21 7
10| 5 36 12 25 ) 72 9 30 6 30 6 24 4
11| 4 20 5 24 4 99 11 40 8 24 4 54 18
12 | 5 20 4 15 3 84 7 36 6 15 5 72 18
13 | 4 24 6 20 4 90 10 12 6 18 6 24 3
14 | 5 18 6 30 5 42 6 36 9 40 5 36 12
15| 4 14 7 24 4 56 7 48 12 32 4 36 18
16 | 5 18 9 20 4 64 8 32 8 12 4 40 10
17 | 4 27 9 20 4 104 8 20 10 20 5 24 8
18 | 5 32 8 30 5 120 12 16 4 24 4 30 5
19| 4 24 8 18 3 121 11 20 5 28 4 49 7
20 | 5 15 5 24 6 81 9 12 4 30 5 48 8
21 | 4 16 4 30 6 90 9 30 5) 36 6 18 6
22 | 5 35 7 30 5 72 8 20 4 35 5 28 7
23 | 4 40 8 18 3 63 7 30 10 24 6 40 8

BucraoBOK




KoHnTpoJbHi 3anuTanns

o Take nukIorpama’?
B yomy nossirae cyTb MOTOKOBOT'O METOY?

Ha3zsartu yacosi nmapaMETpu MMOTOKOBOI'O METOAY.

 w e

HaszBatu npocTopoBi napaMeTpu MOTOKOBOTO METOY.
IMPAKTUYHA POBOTA Ne 2
Tema: IlinpaxyHok o0csiriB po00OT NpHu LereJbHil Kiaaui.
MeTa po6OTH: OBOJIOJIIHHS CTYJICHTOM YMIHHS BU3HAa4aTH 00CATH KaM'sTHUX pOOiT.
3araJjbHi BizoMocTi

3rigno JIBH 36ipauk Ne 8 «KoncTpykuii 3 meriu ta 610KiB» 00’ €MH pOOIT MO IErsHii KIaAli CTiH 1
MEPEropo oK BUPAXOBYIOTh SIK T€OMETPUYHHA, 10 iX 30BHILIHIX po3Mipax 3a BUKIIOUEHHSIM MPOPi3iB
10 30BHIIIHBOMY 00BOJly KOpOOKH. SIKIIIO MpOopi3u 3aOBHIOIOTHCSA JBOMA KOPOOKaMH TO PO3MIpHU iX
BH3HAYAIOTh 110 00BOY 30BHIIIHBOT KOPOOKH. Maii apXiTeKTypHi aeTaji CTiH (CaHPUKH, TOSICKH, 1 T.II.
BHUCOTOIO JI0 25 CM) HE BPaxOBYIOTh. TOBUIMHY CTiH 13 LIETJIM MPUHAMAIOTh 3 ypaxyBaHHSAM pPO3MIpiB
ocTaHHBO1 TOOTO TpH ToBIMHI cTirm 0,5 mermum — 12 cm, 1 nerna — 25 cwm, 1,5 nernmu — 38cwm, 2 nernuan
—51 cm, 1.T.4.
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Xin podoru

3riHo 13 cXeMOr OyAMHKY 1 BUXIIHMX JaHWX, HABEJECHWX Yy 3aBJIaHHI B OJAWHHILIX BHUMIpY,
npuitasTux B JIbH, HeoOXiaHO migpaxyBaTu 00CSATH KaMsHUX POOIT Y Ta0IM4IHIN (HopMi.

Busnauutu noexkuny ctiH, M (L) mo cxemi i 3anucatu B rpady 3;
I'pady 4 3amoBHUTH 3 TAOJIUIN BUXITHUX JaHWUX, BPAaXOBYIOUH IPH IBOMY KIJIBKICTh ITOBEPXIB,
SIK1 TeK OpaT 3 BUXITHUX JIaHUX;

Hamnpukian Bapiant 1, Bucora moepxy — 2,0, KIIbKICTh TOBEpXiB — 1, Bucota ctinm H=2,0x1=2m

Busznauaemo 3aranbHy 1uionty cTiH 3a ¢popmynow: Fi= L - H (m);

Busnauaxemo oty npoitomis M? (P), fie BUCOTa poioMiB GepeThes 3 BUXiAHMX NaHMX, a
MIUPHUHA 1 KIJTBKICTh MPOHOMIB 13 CXeMH OYIHHKY;

Busnauaemo o0em kmanku 3a popmynamu: F=F1-P, V=F-B, ne ToBmuna B Geperbcs 3 BUXiTHUX
TaHUX.

Tabmuis 2. Po3paxyHok 006eMiB poOiT

Neo [Tnoma, m? ToBmmHa O6em
/ IPOMOMIB CTiH, KJIaKH,
. 3
mo g = = < B M
5 2 | E | Emx V=FB,
m 9] = =,
> .B s—| 9T o | F=F;-P
o \© T o 8 s =
e Q = =5 =
=l ¥ o o N
J§ 8 =~ :l_—‘, .E" - %
T ;M o = )
= s | 58| 5~
R =) =
= N s
1 2 3 4 5 6 7 8 9 10
1 Knanka
30BHIIIHIX CTIiH
TOBIIIMHOIO B 2
LETJIUHA
2 Knanka
BHYTPILIHIX CTiH
TOBIIIUHOIO B 1,5
LETJIUHA
3 Kianka
neperopoiok B 1
LErTUHY
Jonaroxk 1 BuxinHi gani 10 npaktuyHoi pob6oTtu Ne 2
Bucora npoiiomis, m Bucora Bucora npoiiomis, m | Bucorta
=
é TMOBEPXY, | . MTOBEPXY, - .| g
o M, H S g M, H S R .S
2 25 5§
<! | BIKOHHHX, | JBEpHHUX, 5 2| ABepHHX, BIKOHHUX, = 8 2
h0K hog E= ht)s oK X OB Z,
1 15 2,1 2,0 1 2,1 2,5 3,0 2 8
2 2,0 2,1 1,7 2 2,1 2.5 3,0 3 9 .




3 15 2,1 1,6 3 2,1 3,5 3,0 1 10

4 1,5 2,1 15 1 2,1 45 2,7 2 11

5 1,3 2,1 1,3 2 2,1 2,5 2,7 3 12

6 1,5 2,1 1,7 3 2,1 3,0 2,7 1 13

7 1,3 2,1 2,0 1 2,1 3,0 2,7 2 14
BucnaoBok

KoHTpoabHi 3anuTanns

1. Sk BuzHauuTH 00€M (PyHIaMEHTY?
2. Sk mmoury mpoiomis.

3. Sk BuzHauuTH 00eM Kitaaku?
INPAKTUYHA POBOTA Ne 3
Tema: BusHaueHHS TPyIOMICTKOCTI BAKOHAHHS KaMSIHUX POOIT.

Meta po00oTH: OBOJIOTIHHS CTYICHTOM YMiHHS BU3HAYaTH TPYIOMICTKOCTh BUKOHAHHS KaMSHUX
pooiIT.

BuzHauyeHHs1 TPYAOMICTKOCTI POOIT i BUTPAT MAILIMHHOTO Yacy
TpynoBi BUTpaTu 1 KUIBKICTh MaImIMHO-3MIH HAa BUKOHAHHS OyIiBEJIBHHX IPOLECIB MPHU pO3poOIl
KaJleHJAapHUX IJIaHIB peKoMeHAyeThes Bu3Havyatu 1o JJbHa6o nmo EHiP.
HopmyBanus tpynoBux Butpar mo EHiP nmyxe rpomizake i tpymomictke. Kpim Toro, EHiP ne
BpPaxoOBYIOTh BUTpAT Mpalli Ha TPAHCIOPTYBaHHS OyiBETbHUX KOHCTPYKIIH, aeraneil, BUpOOIB,
MarepiaiiB 1 HamiBhaOpuKaTiB Ha 00'€KT 1 MOJavy iX YU KpaHAMU IMiTHOMHUKAMH J0 MICIIsl BAKOHAHHS
POOIT, IPU IILOMY TPYAOMICTKICTh TPAaHCHOPTHUX POOIT BpaXxoBYeThCs OKpeMo, Tol sk y JIBH BoHu
BpaxoBaH1 B KOMILUIEKC] 3 BUKOHAHHSIM OY/IBEJILHOTO MPOIIECY.
TpynomicTkicTh poOIT BU3HAYAIOTH 110 Ta0I. 4.

Xin pobotu

3riHO 13 pO3paxXyHKOBUMHU JAHUMHU MPAKTUYHOI poO0TH Ne3, ToBIAKOBUX JTaHUX, HABEJICHUX Y 3aBAaHHI
B OJIMHUIIAX BUMIpy, npuitaatux B JIBH, HeoOXiqHO migpaxyBaTH TPYAOMICTKICTh KaM'SIHUX POOIT y
TabIU4HIN Gopmi.

1. 3amucyemo B rpady 2 HailMeHyBaHHS BUKOHAHHS KaMsSHHUX pOOIT 3 IpakTU4HOI po6oTu Ne2;

2. 3amucyemo B rpady 3 i 4 o0emu JaHUX pOOIT 1 ONWHUII BUMIPIOBAHHS 3 TPAKTUYHOI poOOTH
No2;

3. Y JIBH 3HaxoauMo HOpMY Yacy, CKJa Opuraan 3anucyemMo y rpadu 5 i 14 ta KijabKicTh
MPaLIOIOYUX y 3MiHY, Tpada 13;

4. 3MiH y 1001 (3MIHHICTB), IPUHMAETbCA CaMOCTIHHO, Tpada 12
5. Bu3nauaemo HOpMaTHBHI BUTpPATH IMpalli Ha AaHi poboTu rpada 6 3a popmyoro
V-H
T, = (Tq) . N, JIFOJI.-JTH. (1)

e Hq — "Hopma yacy (3 EHiP), mon. — rox.;
V — o6csr podir; N — 3MiH y 1001 (3MiHHICTb), IPUIMAETHCS CAMOCTIIHO;

8 — TpuBaiCTh 3MiHHU, TOJ.
6. Bu3zHagaemo TpuBaIicTh POOIT B JHAX 32 (POPMYJIIOIO



t

_ Ty (mon. — 1n.)
p= o (JIH-)’ @

e M — KUTBKICTh POOITHHKIB, SIKI BUKOHYIOTH TIPOIIEC 32 JICHb;
k — koedirient nepeBuxonanus vopm, k =1,1...1,15.
1 Brucyemo B rpady 11.
7. OOpaxoByeMO MPUKHATI BUTPATH TIpalli Ha 11l BUAM pooOiT rpada 7 3a hopMyIoro

Tnp =1, - M (mox. —3m.). (3)
8. Bwusnauaemo 3 JIBH notpe0y B MamuHax, pu ix BiCyTHOCTI cTaBUMO B rpadax 8,9,10 npoobir;

Hageneni ¢popmynu BUKOPUCTOBYIOTH JUISl PO3PaXyHKIB TPYJOBUTPAT BITHOCHO KOKHOTO 3

BHJIIB pOOIT, 110 TIOKa3aHi B Ta0I. 4.

Tabnuns 4. BusHaueHHs TPYIOMICTKOCTI poOiT

006’em = Burparu nparii [Torpeba B m

pooiT e O~ IH MalMHax J=! é

= Yucio " 2

= e . > )
o = - MalIMHO-3MIH | i3 = =
'S - e = = S
S > < 5 o 2 Q, <
= 9 i S = 2 = | E =
Po6orun a | B 0 cts @ 2 - E 2| a4 =
= = = = > S| & o = = (=N
= 3) < = = = = = = ) o O
. E -2 S < as o < o § o R
= r o = = = = S s = Rl
= = =) o o = = (= = = ] .= 5
ol = = e Q o < Q o o = = S bd
Z ®) A s = s s = = |5 e 0
1|2 3 4 5 6 7 8 9 10 11 | 12 | 13 14

BucnaoBok

KonTpoJbHi 3anuranns

4. Sk BU3HAUMUTHU KUIBbKICTb POOITHUKIB y Opurazi?
3anuuIiTh 1 HOACHITH (PopMyITy I pO3paxyHKY HOPMAaTUBHOI TPYIOMICTKOCTI.

6. Buxnactu opmyiy, 3a sIKOIO BU3HAYAIOTh TPUBAIICTH POOIT Ta MOSICHUTH BiJl IKUX ITOKa3HUKIB
BOHA 3aJICKUTb.

7. JlaiiTe BU3HAUEHHS NPUUHATIN TPYIOMICTKOCTI i HaBeAITh (opMyIy AJs 11 pO3paxyHKY.



IMPAKTUYHA POBOTA Ne 4
Tema: [IpoekTyBaHHS KAaJEeHAAPHOI0 IVIAHYBAHHS HA BUKOHAHHS KaMSIHUX POOiT

MeTta po60oTH: OBOJIOJIHHS CTYICHTOM YMIHHS CKJIafaTH rpadik TPyAOBHX BUTPAT 1 rpadik pyxy
pPOOITHUKIB.

3araJjnHi BizomocTi

Haii6inpIn BiAMOBIMAJLHUM 1 BOXKJIMBHM B KaJleHIApPHOMY IUIaHYBaHHI € CKJIajgaHHs rpadika
BHUKOHaHHs poOiT. [Ipu ckiramanHi KajaeHIapHOTo TUIaHy HEOOX1IHO BPaxOBYyBaTH:

- JTUPEKTUBHUM TEPMiH OY/IiBHHIITBA,;

- TEXHOJIOT14YHY MOCIiI0BHICTh BUKOHAHHS POOIT;

- MakcuMajbHe 00’ €JHaHHS B Yacl OKpeMHUX BUIB PoOiT;

- BUKOHAHHS POOIT BEMKUMU Oy/iBEIHbHUMHU MAITUHAMY B JIBI-TPH 3MiHHU;

- PIBHOMIpHHIA PO3MOALT POOITHUKIB;

- JOTPUMaHHSI IPABHJI OXOPOHH IPalli 1 TEXHIKK OE3IEeKH.

Kanennapuuit niaan npoekTyeTbes 3a GopMoro, IpuBeeHO B Tabu.5. TpuBaiicte pobiT Ha
rpadiky MO3HAa4YaeThbCs JIiHIEI0-BEKTOPOM. Haj HUM yKa3yeThcsi KUIbKICTh POOITHHUKIB, a MiA
BEKTOPOM KUIBKICTh 3MiH.

VY mporieci po3poOKU KaJICHTAPHOTO TUIaHy HEOoOXiHO mepeadadatu piBHOMiIpHE BUKOPHUCTAHHS
poOiTHukiB. J[Jis bOTO B Mipy CKJIaJaHHs IUIAaHY MiJl HUM BUMalbOBY€ThCA rpadik 3MiHU
YUCEIBHOCTI POOITHUKIB. 3a KOKHHIA JCHP BIKIAIA€THCS KUIBKICTh POOITHUKIB MO BEPTUKAJI 1
y BiAMoBigHOMY MaciTadi (Hampukiaa, | MM BignoBigae 1 4oi.), 3'€qHYIOUM LI BEIUYUHU TIO
ropu3oHTali ofepxkyemMo rpadik. I'padik 3MiHM YnCeNIbHOCTI POOITHUKIB OyAyeThCs IO 00'EKTY B
LIJIOMY 1 10 OCHOBHUX Mpodecisix.

[Iparayun moOyayBaTH piBHOMIpHUI rpadik 3MiHA YUCETHHOCTI POOITHUKIB Y IJIOMY 11O 00'€KTY,
He Tpeba MopyUIyBaTh TEXHOJIOTIYHY MOCTIIOBHICTh BEJCHHS POOIT 1 MpaBUiia OXOPOHU Mpalll.
SIxmio rpadix BUSBHBCS HE33aJOBUILHUM, OTPIOHO KaJeHIAPHUH IJIaH ONTUMI3YBaTH, 3MiHUBIIN
TEPMIHU BUKOHAHHS pOOIT YU KUIBKICTh POOITHUKIB IO OKPEMHUX MPOIIECaX.

Xix poboru

3riHO 13 pPO3PaxyHKOBUMM JaHUMHU TNpakTHUHOI poOoTH Ned, HEoOXiAHO cKiIacTH TIpadik
BUKOHaHHA poOiT 1 rpadik pyxy poOITHUKIB

1. o6 nmoGyayBaTu rpagik BUKOHaHHsS POOIT MOTPIOHO MPOCTABUTU PIK, MICALL 3TIIHO
MOYaTKy BUKOHAHHS poOIT (BUX1JHI AaHl), KaJeHaapHi 1 poOoui JH1 B rpadi 14;

2. I3 rpadu 10 no koxxHIM poOOTH B3ATH KUIBKICTh JHIB TPUBAIOCTI KOXKHOIT poOOTH 1 JIiHIEO
BEKTOpPOM BioOpa3uTu 11 AH1 B rpadi 14 mpu upomy mnependadaroud piBHOMIpHE
BUKOPUCTaHHS POOITHUKIB;

3. Hapx niHi€ro BEKTOPOM HAAMUCATH KiIJIBKICTh POOITHUKIB, SIKi BUKOHYIOTH ITI0 pOOOTY, a i
BEKTOPOM - KUIBKICTh 3MiH;

4. Tlicna mobynoBu rpadika BUKOHAHHS poOiT, mig rpadoro 14 BuKOHYyeMO rpadik pyxy
pOOITHUKIB. 3a KOXHHMH JIeHb BIJKJIAJAEThCS KUJIBKICTh POOITHUKIB MO BEpTUKAML 1y
BiAMOBiIHOMY MacmiTabi (Hampukian, 1 KiiThHKa BigmoBigae 1 4on.), 3'emHyroud Iii
BEeJIMYMHU 10 TOPU30HTANI, JIe BIAKIATAIOThCSA poOodi AHI 3rigHO Tpadika BUKOHAHHS
poOiT, oaepKyeMo rpadik;

5. Slxmo rpadix BUSBUBCS HE3aJ0BUIbHUM, MOTPIOHO KalleHIApHUN IUIaH ONTUMI3yBaTH,
3MIHUBIIA TEPMIHU BUKOHAHHS POOIT YU KUIBKICTH POOITHHUKIB IO OKPEMHX ITpOIEcax.
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Ta6mmis 5. Kanennapauiil uran BUKOHAHHS POOIT 110 OYAIBHUILITBY

06’em Butpatu | IloTpeba B Pix
pooiIT mparti MalmHax 2
JIOA.-IH %
Yucmo m Micsup
MallHO E E
PoGotu . BMIH o % Kanenpapui nui
§= = 8 g =
2 . = 2 g 5
= = 5 | E o | o=l B g
= |2 | E|E| 5| 8l 8 |& & &
S |2 | 8| 2|5 | & E|5| 2 gt i
E = 2 S | = S S| S| ¢ o| ‘2| | Poboui nui
> = |5 |5|& |5 |5 & &2 & Z
ol = o =~ e 4
Z o ~ T | E | & | T E e |5 X O
12 3 4 5 | 6 7 | 89|10 | 11} 12| 13| 14
HonaToxk 2 Buxinni naHi 10 npakTuaHOi po6oTu Ne 4
g [Towarok [Togyarok
T | BUKOHAHHA POOIT | BAKOHAHHS poOIT | &
=
2 S
: 3
- 2
1 bepesens, 2020p. | bepesens, 2020p. |8
2 Kgitens, 2020p. | KBitens, 2020p. |9
3 Tpasens, 2020p. | Tpasens, 2020p. |10
4 Yepsens, 2020p. | Uepsens, 2020p. |11
5 JIunens, 2020p. JIunens, 2020p. 12
6 Cepnenn, 2020p. | Cepmiens, 2020p. |13
7 Bepecens, 2020p. | Bepecens, 2020p. | 14
BucHoBok
KonTpoJbHi 3anuranns
1. 3 4yoro nounHaemo OyayBaTH rpadik BUKOHAHHS pOOIT?
2. SIxkuM 3HaYKOM MO3HAYAIOTh TPUBAIICTH KOXKHOI poOOTH Ha rpadiky?
3. Jle mpocTaBnsieTbes KUIBKICTh pOOITHUKIB Ha Tpadiky?
4. Sk HazuBaeTbcs rpadik, sikuit OyayoTh mig rpagikoM BUKOHAHHS pooiT?
5. SIki nii BUKOHYIOTb, SKIIO Ipadik pyxy poOiTHUKIB BUSBUBCS HE3aJ0BUILHUM?




INPAKTHUYHA POBOTA Ne 5

Tema: BuzdHaueHHsI MaTepiajibHO-TEXHIYHHUX pecypciB

Meta po0OTH: OBOJIOJIHHS CTYJCHTOM BU3HAUYEHHS MaTepiaJbHO-TEXHIYHUX PECypCiB
3araabHi BizomocTi

Ha ocnoBi 06’emiB po0it, JIBH 22-7-99 1 iHmmx A0BIAKOBUX JaHUX BHU3HAYAIOTHCS MOTPEOU B
OyniBeTbHUX KOHCTPYKIiSX, BUpoOax, Marepiajax, MallMHAX 1 MeXaHi3MaX, MPUCTOCYBAaHHSIX,
iHBeHTapi 10 BimoMocTi (Tab:1.6).

Busnayaema 3aranpbHa Maca KOHCTPYKUIW, BUpPOOiB, MaTepiaqiB HeoOXigHA TNpHU
MOJAJIBIINX PO3paXyHKaX TPAHCHIOPTHHUX 3aCO0IB AJIA IOCTABKH iX Ha OyJiBEJbHUN MaiilaHduK
1 MarepiasoeMKOCTi 00'eKTa.

Jlnsi BUKOHAHHS POOIT BiANOBIZHO 10 KAJIEHAAPHOTO IJIaHY HEOOXITHO OpraHi3yBaTH
BUPOOHUYO- TEXHOJIOTIYHY KOMIUIEKTAIII0 00'€KTa MaTepiadbHO-TEXHIYHUMHU pecypcaMu. 3 Ii€lo
METOI0 CKJIaJaloTh rpadik HaAXOMKEHHS Ha 00'€KT OyaiBeIbHUX KOHCTPYKLINA, BUPOOIB 1
MaTepialiB, OPraHi30BYIOTh CKJIAJChKE TOCIOJAPCTBO, CTBOPIOIOTH 3armacd KOHCTPYKIH 1
Marepiaiis.

I'padik cxmagaerscs 3a Gopmoro Tabm. 7. HaiiMeHyBaHHS, OAMHUI BUMIpY 1 TOTpiOHA
KUIBKICTh Oy/iBeIbHUX KOHCTPYKIIiH, BUPOOiB 1 MaTepialliB MpUUMaIOThCA 10 BiJOMOCTI iXHBOTO
niapaxyHky (auB. Tabi. 8). I[loTiM CyIiIBHOIO JTiHI€I0 HAHOCUTHCS BEKTOP, 1110 BiAMIOBIa€ BEKTOPY
B KaJICHJAapHOMY IL1aHi (mpakTuyHa podota Ne 4) ykiiagaHHs B 1110 JAHUX KOHCTPYKIIii, BUPOOiB
91 MaTepialiiB, 3 ypaxyBaHHSM YMCIIA JAHIB 3amacy (Tp. 6 ).

KinpkicTh 3aBe3eHHS B JeHb (I'p. 5) BH3HAYAETHCSA HUISXOM PO3MOIITY MOTPiOHOT
KiIbKOCTI (rp. 4) Ha 4YUCIO JHIB 3aBe3eHHS LUX pecypciB. KimbKicTh 3aBe3¢HHS B JCHBb
JIETKOBAaroBUX MarepianiB — pyoepoiiny, ¢ap06 1 T.0. (rp. 5) BU3HAYAETHCS MICIS PO3PaXyHKY
noTpeOu BHYTPIITHHOTO Oy IiBEITBHOTO TPAHCIIOPTY.

Buxonsuun 3 KIIBKOCTI MAIIWHO-3MIH IS JIOCTaBKM Ha OydiBeNbHUN MalJaH4YHK
BIIMOBIIHUX BAaHTAXIB MNPUWMAIOTh PIIIEHHS NpPO 3MIHHICTH pPOOOTH aBTOTPAHCIOPTY,
BH3HAYAIOTh KiJIbKICTh JIHIB 3aBE€3C€HHS, a MOTIM — 3aBe3€HHS B JieHb. [Ipu 1iboMy HE0OXiqHO
BpaxoByBaTH 3amac OyJIBEIbHMX MaTepiaiiB Ha OO'€KTI; BIH CKJIAJA€ThCsl 3 IOTOYHOTO,
MiArOTOBYOTO 1 CTPaxoOBOIo 3amaciB. 3arajbHHUH 3amac NMOBHHEH 3a0e3neuyBaTu OesnepeOiiiHy
poOoTy Ha OyAIBHUIITBI.

OpieHTOBHO  3amac  OCHOBHMX  OyJiBEJIbHUX  MartepiaiiB, M0  JIOCTaBJISIOTHCS
aBTOTPAHCIOPTOM (MICLIEBHX ), IPUMMAETHCS B po3Mipi 3—35 1HIB, 3a113HUYHUM ((POHIOBAHUX )—
15—30 gnis. [Ipu opranizanii MOHT@XXHHUX POOIT 13 TPAHCIIOPTHHUX 3aCO0IB («3 KOJIICY») BEKTOP
3aBE3CHHS HAHOCHUTHCS B MEXax rpadika BUTPATH 32 KaJICHIAPHUM IIJIAHOM.

Xig poboTtun

3riIHO 13 PO3PaxXyHKOBUMHM JaHUMH MPAKTUUYHOI poOoTH Ned, HeoOX1AHO BU3HAYUTH NMOTPEOH B
MaTepianax, BUpoOax 1 KOHCTPYKLIAX Mo BimomMocTi Ne8

1. 3 mpaxtuunoi po6otu Ne4 B komoHky Ne 2 3anncyemo po6otu, B KosIoHKU Ned 1 5 oGemu
X poOiT;

2. TlpoanamnizoByr0uu KOXHY poOOTY ITOYEProBO, BU3HAYAEMO, SIKI MaTepialid, KOHCTPYKIIii

Ta BUPOOHM HEOOXiTHI /Ui 11 BUKOHAHHS 1 3anucyeMo B rpady «KoHcTpykiii, Bupobu Ta

MaTepianmy;

3 IBH 22-7-99 1 iHIMX A0BIAKOBUX JaHUX O€pyTh HOPMY Ha OAMHHULIIO BUMIPY;

4. 3HaxoIuMO KUIbKICTh MaTepiajiB, BUPOOIB, KOHCTPYKIII HA BEChb 00€M MEPEMHOKUBILN
KUIBKICTB, Tpada 5 Ha HOpMY Ha ofMHUIIO Tpada 6 1 pe3ynbTaT 3anucyeMo B rpady 7 1o
MepIIoMYy MaTepiary, BUpoOy Ui KOHCTPYKIIIT 1 TaK BU3HAYAEMO BCI 1HIIII;

w

5. 3HU3Y MiJ KOXXHOK KOJOHKOIO BH3Hayaema 3arajbHy Macy KOHCTPYKIIiH, BHpOOIB,
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MarepiaiiB, sika HEOoOXiTHA TPH MOJANBIINX PO3PAaXyHKAX TPAHCIOPTHUX 3aCO0IB IS
JOCTaBKH 1X Ha OyAiBeIbHUI MalJaHYMK 1 MaTepialoEMKOCTI 00'eKTa.

6. 3rimHO po3paxyHKiB, rpadika BHKOHAHHsA poOiT (mpakTthuHa poOota Ned) ckiamaeMo
rpadik moctayaHHs MaTepiaiiB, BUPOOiB, KOHCTPYKIIiH Ha OyIiBHUITBO.

7. HaliMeHyBaHHsI, OJWHHUIA BUMIPY 1 TOTpiOHA KUIBKICTh OymiBEIbHUX KOHCTPYKIIIH,
BUPOOIB 1 MaTepiaiiB NPUIAMAIOTHCS 110 BiJOMOCTI IXHBOTO MijgpaxyHKy (nuB. Tabm. 8). I
3amucyeMo B Tadsmiio 9, rpadu 2,3,4;

8. KinbkicTh 3aBe3eHHS B JeHb (Tp. 5) BH3HAYAETHCS MUIIXOM PO3MOALTY MOTPiOHOT
KisbKOCTi (rp. 4) Ha YKCIIO IHIB 3aBE€3CHHS IIMX PECYPCiB;

9. Yucno aniB 3amacy mnpuitMaerbcs no tadmmii JIBH 1 opieHTOBHO 3amac OCHOBHHUX

OyIiBeIbHMX  MaTepialiB, M0 JOCTaBJISIOTHCA  aBTOTPAHCIOPTOM  (MICIIEBHX),

NpPUUMAETHCA B po3Mipi 3—S5 nHiB, 3anmi3HnYHEM (PoHaoBaHNX)— 15—30 aHiB.

Tabnuus 6. BinomicTs BU3HaYeHHsS noTpeO B OyaiBEIbHUX KOHCTPYKIISAX, BUpoOax i Marepiangax

006’eM pobot | KoHcTpykiisi, BupoOu Ta Marepiaiu
Po6oti Ta6muws HasBa marepiany, k- | Ha3pa marepiany, | iT.A.
11ili, BUpOOiB K-11i}i, BUpOOiB
I[BH 22- = A . . : : -
o 7-99 = .| & Hopwma na | Kinbki Hopma Kinpkic| 1T. 1.
= E §~ '% OJWHUIIIO | CTb Ha | Ha Th Ha
g S i= 00’eM OJIMHUIIIO | 00’ eM
= O & 2 FHHIT
12 4 5 6 7 8 9 1T. 1.
Bcesoro:

Tabmuus 7. I'padik HaAXOMKEHHS Ha 00'eKT OyAiBEeIbHUX KOHCTPYKIiH, BUPOOIB 1 MaTepialiB

HaiimenyBaHHs Opunnus |Ilotpibna |KinbkicTsb Yucno |Pik
= .o . . . . . . .
= |KOHCTPYKUIH, BUMIpY KUIBKICTh |MiZBE3€Hb 3a|OHIB | Micsii
< | BUPOOIB 1 JICHb 3anacy | JlHi
MmarepiajiB
1 2 3 4 9) 6 7
BucnoBox
KouTpoJbHi 3anutanus
1. Jlns oro BU3HAYATH MOTPEOH B MaTepiaiax, BUPOOax i KOHCTPYKIIISX ?
2. SIx BU3HAUUTH KUIBKICTh MaTepiajiB, BUPOOiB 1 KOHCTPYKIIii Ha Bech 00eM?
3. Jle mpocTaBnsieTbes KUIBKICTh pOOITHUKIB Ha Tpadiky?
4. Slx BU3HAYAETHCA KIJIBKICTh 3aBE3CHHS MaTepiaiiB, BUPOOiB 1 KOHCTPYKIIiH B ACHB?
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INPAKTUYHA POBOTA Ne 6
Tema: BuOip MOHTa:KHOTO KpaHa

MeTa: 3aCBOITH OCHOBHI ITapaMeTPU MOHTXHHUX MEXaHi3MiB Ta BUBYUTH METOAN BUOOPY MOHTAXKHUX
KpaHiB (aHAJIITHYHUHN Ta TpadiuHUl METOIOM).

3araJjbHi BizoMmocTi

Bubip Bemydoro kpany O0a3yeTbcs Ha HEOOXIAHOCTI BIAMOBIJATH MOHTaXXHO-KOHCTPYKTHBHIN
XapaKTepUCTHILl 00’ €KTY, KM MOHTYETbCS ( KOHCTPYKTHBHIM CXeMi Ta po3Mipam 00’€KTy, mMaci Ta
PO3MIIIIEHHIO €JIEMEHTIB Ha OY/IiBIIi, penbedy OyaiBETbHOIO MaiJaHYMKY Ta IHITUM OCOOIMBOCTSIM, SIK1
BH3HAYaIOTh BUOIp TEXHIYHUX 3ac00iB MOHTAXXY) MapaMeTpaM MOHTaKHOTO KpaHy.

Jlo mapaMeTpiB MOHTaXHUX KPaHiB BiTHOCSATH:

e BAHMAXNCONIOUOMHICMb — HaOIbIlIa Maca BaHTAXY, SIKUHA MOke OyTH MITHATHI KPaHOM IpH
YMOBI 30€peKeHHs HOro CTIMKOCTI 1 MIITHOCTI KOHCTPYKIIii;

e uIim 2axa — BIICTaHb MDXK BICCIO 0OEPTAaHHS MOBOPOTHOI CTPLIM KpaHa 1 BEPTUKAIBHOIO BICCIO,
sIKa MPOXO/IUTH Yepe3 EHTP 000HMHU BaHTAXKHOTO raka;

e gucoma niotloMy 2axa — BIJICTaHb BiJl PIBHS CTOSIHKH KpaHa J0 IIEHTPY BAHTAXHOTO raka B HOro
BEPXHBOMY IOJIOKEHHI;

e 006JCUHA cmpiiu — BIACTaHb MK IIEHTPOM OCi IISITK CTPLIM 1 OCci 000WMHM BaHTa)KHOTO
[IOJIICIIACTA;

e KOJisi— BIACTaHb MK LIGHTpaMHU TEPEIHIX 1 3aJHIX KOJIC MHEBMOKOJICHUX KpaHIB, IMPUHA
T'YCEHUYHOTO X0y a00 BiJICTaHBb MiK OCSIMH OT'OJIOBOK PEJIBCIB;

e 0Oaza — BIACTaHb MK OCSIMH TIEPE/IHIX Ta 3a/IHIX KOJIIC THEBMOKOJIICHUX 200 PEIbCOBHX KpPaHIB.
JIJi TYCeHUYHHX KpaHiB BKa3yIOTh JOBXKHUHY I'YCCHHYHOTO XO.1Y;

e paoiyc noeopomy X80CMOBOI YACMUHU NOBOPOMHOI niam@opmu — BIACTaHb MIX BICCIO
o0OepTaHHs KpaHa 1 HalOLIbII BiAAIEHOO BiJ HET TOUKM maTgopmu abo npoTUBary;

*  WBUOKICMb NIOHIMAHHA MA ONYCKAHHA 6AHMAMNCY — JAJIS TUIABHOTO Ta TOYHOTO BCTAHOBJICHHS
€JIEMEHTY MIBHJIKICTh OMYCKAaHHS BaHTa)XXy HE TOBHHHA TEPEBUIYBATH 5 M/XB. a IIBUJKICTh
MOBOPOTY KpaHa — 1,5 M/XB. ;

e NPOOYKMUBHICMb — KUIBKICTh BAHTAXKY, 1110 TIEPEMIIIAETHCS 1 MOHTYETHCS 32 OJUHUITIO Yacy.

BuOip MOHTaXXHOTO KpaHy 3a TEXHIYHMMHU MapaMeTpaMu MMOYMHAIOTh 3 YTOUYHEHHS TaKUX JIaHUX: Macu
€JIEMEHTA, 1110 MOHTY€EThCS; MACH BAaHTA)K03aXBaTHUX NMPUCTPOIB Ta MOHTAXKHOTO OCHAILIEHHS; TabapuTiB
1 IPOEKTHOTO TOJIOKEHHS €JIEMEHTIB B TOBHO301pH1i OyaiBii. Ha 0CHOBI IUMX AaHUX BUOUPAIOTH TPYITY
€JIEMEHTIB, SIKI XapaKTePU3yIOThCS MAKCUMAIbHUMHU MOHTKHUMHU MTapaMeTpaMy, 10 SIKUX BU3HAYAIOTh
MiHIMQJILHO HEOOX1/IHI MapaMeTpH KpaHa.

HamiTuB MOXJIMBI BapiaHTH 3aCTOCYBAaHHS TOTO YH 1HIIOTO MOHTa)KHOT'O KpaHy, BCTAHOBIIIOIOTh CXEMY
MIPOXOJIOK Ta MICIb CTOSIHOK KpaHy, ClIocOOM BCTAHOBJIEHHSI KOHCTPYKIIHN 711 KOKHOT cTosiHKU. [lpu
LIOMY TIE€PEBIPAIOTh YK 3a0e3neuye AaHUKi KpaH BCTAHOBJIEHHS KOXXHOTO MOHTYEMOIO €lIEMEHTa B
3aJIe)KHOCTI B1J] BUCOTH MiAHOMY KpaHa, BUIbOTY CTPLJIM Ta HOTO Bar.

Bubip miciis cTOSIHKY KpaHa 1 pajiyc Horo Aii MOBUHEH 3a0e3MeuyBaTh MiHoM MaKCUMAJIbHO MOYKITHBOT
KUTBKOCTI €JIEMEHTIB 3 JaHOI CTOSTHKYU MPH MiHIMalbHIN KIJIBKOCTI IEPECTaHOBOK KpaHa.
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Puc. 1 Cxemu BU3HauEHHS MOHTA)XHUX XapaKTEPUCTHK KPaHiB.
a) - 6amToBOrO; 0) - CAMOXIHOTO.
Bucora migHiMaHHs raka kpana Hm BU3Ha4a€eThCs 3a GOPMYIIOLO :
Hwm =ho+ he + h3+ he m.
ne, ho— BizicTaHb Bijl TOJIOBKH PEJIbCH JI0 OTIOPH, Ha SKY BCTAHOBIIIOETHCS KOHCTPYKILSI B M |
he- BUCOTa MOHTa)XHOTO €JIEMEHTa B M ;

h,— BifgcraHb mepes OMyCKaHHSIM MK HMJKHIM TOPIIEM BEPTHUKAJIBHOTO €JIEMEHTA Ta OMOPOK0 Ha SIKY
BCTaHOBJIIOEThCS efleMeHT ( npuiiMaeTbes 0,5 —1 M) ;

hc— KOHCTPYKTHBHA BUCOTA CTPOITYBAJIbHUX HpHCTpO.fB.

Bunit ctpinu GamrToBUX KpaHiB MOBMHEH BU3HAYaTHCh 13 YMOBH IOBHOTO OOCIYTOBYBaHHS LLIO1
OyxiBIl B IUIaH1 , 200 if YaCTMHM B 3aJI€KHOCTI B1J] IIUPUHU OYIIBII1 1 MOKIIMBOCTI HAOJMM)KEHHS KpaHy
710 MaHTyeMOi OyniBii. B 3anexxHoCT! BiJ mMpUHU OYyiBil 11 MOKHA 3BOAMTHU MPU BCTAHOBJIEHI KpaHa
a0o 3 0/1HI€T CTOPOHHU, a00 IIJITXOM BCTAHOBJIEHHS KPaHiB 3 ABOX MO3/I0BXKHIX CTOPIH OYAIBIIL.

Buit ctpinu L s GamroBux KpaHiB BU3HAYAETHCS 32 (POPMYIIOLO :

L=1+b,m.

ne, | — Bigcranb Bij oci oOepTaHHs KpaHa JI0 BUCTYNAFOU0i YaCTHHU OYIBIIi B M ;

b — mmpuna Beiel OyaiBm ab0 Ti€l YaCTHHH , sIKA TIOBUHHA 00CITyTOBYBATHCH KPAHOM B M .

Bennuuna | y BifmoBigHOCTI 3 BUMOraMu TeXHIKKA Oe3MeKd MoBHHHA OyTH piBHOMO 0,75 — 1 M 1utroc
pajiyc MOBOPOTHOI YaCTMHHU KpaHa, SKIIO MPOTHBara po3MilieHa Ha XO/O0Biil yacTHHI (111 KpaHiB 3
MTOBOPOTHOIO 0AIITO0), @00 TOBXKUHI TPOTUBArH (17151 KpaHiB 3 IOBOPOTHOIO TOJI0BKOI0). B ocTanHbOMY
BUINAJKY, SKIO MpoTHBara po3MimieHa Buie Oyxisii Ha 0,4 — 0,5 M, Bigcrans | moBuHHA OyTH piBHA
MOJIOBUHI IIMpUHU Kodii kpaHa 1umoc 0,7 -1 M. HeoOxigHy BaHTa)komiIHOMHICTh KpaHa BU3HAYAIOTh B
3aJIeKHOCTI BiJ] MAKCUMAJIbHOI Bar MOHTAXXHHX €JIEMEHTIB 1 Bard CTPONAIbHUX MPUCTPOiB. OCKIIBKU
I OLIBIIOCTI KpPaHiB BaHTaKOMIAMOMHICTh 3aJI€KUTh BiJl BUIBOTY CTPLIM TO NMPABHIBHICTH BUOOPY
nmapaMeTpiB KpaHa TIENeBIPSEThCS MUIIXOM TOPIBHSAHHA HEOOXiHOTO BAaHTaKHOTO MOMEHTY 3
KOHCTPYKTUBHUM BaHTa)KHUM MOMEHTOM KpaHa Yy BIIOBIHOCTI 3 TaOJIUIIEIO.
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Puc.2 Cxema juist BUSHAUCHHS MTapaMeTpiB CTPIIOBOro KpaHa (0e3 rychka).

HeoOxigHa BanTa)xomia'eMHICTs QM, BU3HAYAETHCS :

Qu = Qx+ Qup ,, m.

ne Q. - BaHTaXEIi I EMHICTh KpaHa, T,
Qx - Maca KOHCTPYKIIIi, T;
Qup - Maca MOHTQKHHUX TIPUCTPOIB, T.;

BusnaueHHs HEOOXTHUX TApaMETPiB CTPIIOBUX CAMOXIAHUX KPaHiB BHACIHIJOK MOXUIIOTO PO3MIIICHH S
CTPLIU Mae cBOi crienu(iuHi 0COOIUBOCTI, K1 3aKIIOYAIOTHCA B TOMY , IO BUJIIT CTPUTU YB SI3YIOTh 3
BHCOTOIO MITHOMY eaka ma nonepeunumu pomipamu 0ynisii. Tomy HeoOXimHI mapamerpu ( BUCOTA
MmigiioMy KpIOKa 1 BWIIT CTPUIM) BHU3HAUYAIOTh rpadiuHUM METOJOM Yy BIAMOBITHOCTI 13 CXeMaMu
MIPUBEAECHUMHU Ha MaltoHKY 9,10.
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Puc. 3. Cxema 1 BUBHAUEHHS MMapaMeTpiB CTPUIOBOTO KpaHa (3 T'yChKOM)
I'padiyne BU3HAYEHHA JOBKHHM CTPLIN KpaHa (0e3 rycbka)

[Ipu rpadiuHoMy MeTO/1I BU3HAUEHHS BUJIHOTY Iaka HEOO0X1IHO B MacIITadl HAKPECIUTH KOHTYP
CIIOPY/H, 1110 MOHTY€ETHCS, BICh PO3MIIIIEHHS €JIEMEHTIB, 1110 MOHTYIOTHCS 1 BICh CTPLIM KpaHa, 1110
MPOXOAUTH Yepe3 /1Bl TOUKU: A - siKa 3HAXOJIUTHCS HA BiACTaH1 1.5 M. BiJ KpailHbO1 TOUKH
KOHCTPYKIIii, III0 MOHTYEThCS 1 B - sika 3HaxoauThes Ha BUCOTI H,, + 1.5 M., ae 1.5 m. - Bucora Bix
raka KpaHa JI0 OCl OroJ0BKa CTPUIH.

Buiie piBHsI po3TaiyBaHHs KpaHa Ha BUCOT1 h mpoBosaTh miHito N - N, sika IpOXOIUTh Yyepe3 MapHip
CTpinu ('ATy CTPiIH). 16



Bick cTpinu 1oBoASTH 0 €T JTiHIT 1 BOIPaBO BiJ] TOYKH iX MEPETUHY BIAKIAIAOTh BiJICTaHb IM, sika
BIJITIOBiJIa€ OC1 MOBOPOTY KpaHa (IMBUCH TEXHIYHY XapaKTEPUCTUKY KpaHa)

I'padiune BU3HAYEHHS JOBKHUHH CTPLIN KpaHa (3 TyCbKOM).

Bu3HavaeThcs 3a TaKOIO IMOCIIOBHICTIO: BiJl TOUKK B BiAKIIagaroTh po3Mip rychka i Bich CTpiIU
IPOBOAATH BiJ KiHIA I'ychbKa yepe3 Touky A. Jlani moOynoBa 3a aHAJIOTi€0 BU3HAYCHHS JOBXKUHH
cTpisu KkpaHa 6e3 rycbka (puc.10.).

Ha ocHOBI ozieprkaHUX XapaKTEPUCTUK HEOOX1THO BUKOHATH ITi101p MOHT)KHHUX KpPaHIB.

TexHI4HI XapaKTepUCTUKH BUOPAHUX KPaHiB 3a BapiaHTOM HEOOXiTHO 3BECTH B TaOIHIH0 14,

TexHi4HI XapaKTepUCTUKH BUOpaHUX KpaHiB Tabmuis 8.

No HasBa BanTaxo- Bucora Buitit | JloBxxuHa
3& KpaHiB i €MHICTbD, nigiiomy, raka, CTpiJIH,
(mapka) T M M M
1 2 3 4 5 6

1 Buxigni gasi

IMPUKJIA/I. Bubip BaHTa)XHOTO KpaHy

[TpuiinaTH opraHi3amiiHO-TEXHOJIOTIYHI PIlICHHS MO 3BeIEHHIO 0araTornoBepXxoBOi MPOMHUCIOBOL

KapkacHoi Oynisii. Bapianrt 1.

Tabmums 9
O6'eMHO-TIIIaHYBaJIbHE PILLIEHHS KoHcTpykTUBHE pillieHHS Haii6inpma
> Cexkuist = Maca
g= i S S MOHTAaKHO-
5 = s | = o = | E =
= i= = Sl B S| al| = i = ro
S = < | = = & | = = 5} B o () = =
M > g | g . @ B S 2 2 = = = .g eJIEMECHTA
o o 4=
) = S B | 3 =E|E| 2| E| &x = = 2
= = % | S o . 3l o o 5 o = @) o
S = a2 | = | Bl & &) 8 = & =
s =) E E‘: N7 = B2 o o
N o~ = | =
M
1. bararoro- = = = banka
6 xancac 6018 3 | 3 |66 |6 | £ |8 |5 g 1P
P & |Z < |E © (b=1,64) -
N4 == | B o 8,51
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Honarok 4

a4
&
3
&>
=
¥
#o ]HBT
» X c .
Ne .
. au K-cTb. moBepxiB Huwm. Maca iy, T
BaplaHTa
1 6 8 2,8 5980 x 1490 x 220
2 9 12 3,0 8980 x 1490 x 220
3 12 16 2,8 11980 x 1490 x 220

CryieHTy HeoOX1IHO :

-IPUIHATH TUIT BAHTAXKHOT'O IIPUCTPOIO

-HaBECTH BUOIp TaKeIaXHOI OCHACTKHU

-HaBECTU MOHTAXKH1 XapaKTePUCTUKH KOHCTPYKIIii
-mi110paTi MOHTAKHUM KpaH 3a TEXHIYHUMHU [TapaMeTpamu

BucnoBok
INPAKTHUYHA POBOTA Ne7
Tema. TexHIK0-eKOHOMIYHI MOKA3HUKH KAJICHAAPHOI0 IUIAHY
MeTta 3aHATbH — HABUUTHCH PO3PaXOBYBATH TEXHIKO-eKOHOMIUH1 oka3Huku KII.
3araiabHi BitoMocTi
[Tpu npoexTyBaHHI KaJIeHJAPHOTO TUIaHy HEOOX1THO 3 PI3HUX MOXKJIMBUX BapiaHTiB BUOpATH
HaOLIbII palioHaNbHUM, 110 3a0e3nedye BUKOHAHHSA pOOIT Yy HAHKOPOTIIMM TepMiH MpH

MiHIMaJIbHUX BUTpaTax mparl 1 MaTepiaabHuX pecypciB. Ilicas po3paxynky ocHoBHux TEIl 3a
KaJIEHJJapPHUM IJIAHOM T'OTOBI pe3yJbTaTH BIUCYIOTh y Ta0m. 1.
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TEII 1o xkajileHIapHOIO IJIAHY.

Tao6mums. 10.
[Toka3Huku
Ne Hasga XapakTepucTruKa Ot -
n/m P p BUMIPY HOPMa HPP'IH
THUBHI | HATI
[IpuiiMaeTbcss 1O  KaJeHIAPHOMY IUIaHy 1
1 TpuBanictsh MopiBHIOETHC 13 TepMminamu B BHill
Oyniuunrea(To) Tpusanicts OyIiBHUIITBA BHUPAXKAEThCA | Micsli | 6 49
koediriearom T6 = Tr/Tuopm. = 4,9/6=0,82 - 1 0,82
3arpath HpI/If/’IMa€T.BC5I ‘ 3arajbHa HOpMaTHUBHA '
2 Tpyoemxocti (T3) MpaIeeMKICTh 1 MPUHWHATA 10 KajeHAapHoMY |sron/aHi | 437,77 | 411,74
IJIaHy
TTpoAyKTHBHICTH Hopmarusna npuiimaerscst 3a 100%, npuitasra
3 npari (ITn) o gopmyi % 100 106
P IT= T3uopm./ T3up.x100=437,77/411,74-100= 106
Tpynomicriicrs BI/BHaqaeTch Bi,Z[HOH_IeH.H}II\./I 3arajbHOI .
4 | mon/mi L | | PipatieemMKoCTi J10 06’emy 6ymiBmi, M: T3/m3= JOJ/ HI 040 038
Ve Gystini Ta/® T3/[16=437,77/1549=0,40;T3/[16=411,74/1549= | m® ' '
0,38
BusHauaeTpcsi  BITHOIIEHHSM  MaKCHMAalbHOI
kimbkocti pobitHukie mo KII mo cepemuboi
KUJIBKOCTI
. Kud=Nmax/Ncep
Koe.(b1H1€I:IT . Ncep=IIp/T6
5 |TCP IBHOMg? roctt K Ku¢ ne moBunHO nepepumryBatu 1,5-2 - 15-2 [1,84
PYXy  PODITHHKIB Knep.=Nmax/Ncep.= 814,33=1,84
Hep- Neep.=T3/Té= 437,77/101=4,33
Hanp. Tpusanicts OyaiBaunTBaTo = 101 nens
MakcumanbHa KUIBKICTb POOITHUKIB
Nmax=8pob.
OXOILICHIS BI/ISHaT{eHHSI Bi)‘IHOHIeH‘Hﬂ 00’emy
COMILIEKCHOO MeXaHI130BaHUX p.061.T K1 BI/IKOHYI-(ZTBCSI
6 | mexanizamicio KOMIUICKTOM MEXaHI3MiB JI0 3arajibHOro 00’eMy. % 100 29
Gy tiBenbHIX [Tpu ubomy Moxe 6yt[I/I /1Ba TIOKA3HUKH
Hporiecis a) OXOTICHHSI MEXaH13aIll €10 o
0)0XOIUJICHHS KOMIUIEKCHOIO MEXaHi3alli€l0
BusznauaeTnes mo popmysi
Ksm =(ta+t-a.+...+t-a;t+t-+...+t
, Ko‘e CbiHiCHT ;I,{;X, t-- TpuBaJiCTh BUKOHAHHS BUAIB poOIT B _ , .
3MmiHHOCTI K3M . . .
a.,a.,a KUIbKICTh 3MiH IIPH BUKOHAHHI BKa3aHUX
pooiIT
Kam=(t1a1+ toaz+...+ than)/(ti+ tot+ ... +tn)
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3aBaaHHA

[To manux momepeaHiX MPaKTUYHUX PO3PaxyBaTH TEXHIKO-CKOHOMIYHI MOKa3HUKHU KaJICHIAPHOTO
TUTaHY Ha 3a/IaHUN ITUKIT pOOIT KOPUCTYIOYHCH Ta0IHIICtO 1. SIK TOCIiJOBHICTIO BHKOHAHHS POOOTH.

HopmaTtuBHy TpuBalicTh BUKOHAHHS B3sTH caMmocTiiiHo B BHilTi.

BucuoBok

IMNPAKTUYHA POBOTA Ne8

Merta 3aHATH - PO3PAXyHOK Ta aHAIIi3 TEXHOJOTIYHOI MOJIENI CIThOBUX rpadikiB

Ilobyoosa cimkosux epaghixie

3araJjanHi BizoMmocti

Ha ocHoBi 00'eMiB, TpymomicTkocTi | BUOpaHUX METOIB TEXHOJOTIT POOIT MPOEKTYETHCSA CITKOBHIA
rpadik — croyaTky 6e3 mMacmrady (TOMONIOTiYHA cXeMa) B Til e TEXHOJIOTIYHIH MOCIiT0BHOCTI, 110
3BOJIUTHCS cama Oy/IiBJIsl 32 OCHOBHUMU MpaBUIIaMU MOOYOBH CITKOBHUX IpadikiB.

Ha ocHoBi cxemu rpadika ckiiagaeTbes Ta0nuis (KapToyka-BU3HAYHUK POOIT 1 pecypciB), BUXIAHUMU
JTAHUMH IS SIKOT PUHMAIOTHCSl BUTPATH TIPalli, MAIIMHHOTO Yacy i 00csru pooiT.

B kaprouni-BU3HaUYHUKY MOBHHHI OyTH 3amoBHEH1 Bci rpadu, kpiMm 1 Ta 2, 110 3aMOBHIOIOTHCS MiCIs
PO3paxyHKy HapaMeTpiB CITKOBOTO rpadiky i MPUHHATOro HOro ONTUMAIEHOTO BapiaHTa.

Jlnisi BU3HAUEHHS TPHUBAJIOCTI pOOIT CIiJi KepyBaTHUCS BHU3HAYEHOKO paHille TPYJOMICTKOCTIO 1
PO3paxyHKOBHM CKJIaJIOM KOMIUIEKCHHUX Opuraj abo CKiaoM Crieliai3oBaHuX JIAHOK.

Po3paxyHok ciTKOBHX IpadikiB MO’KHA BUKOHATH y BUIJIsAI Tabnul, abo 6e3nocepeinbo Ha rpadiky,
a6o 3a nonomororo EOM, kepyrounch METOJUYHUMH BKa31BKaMH LI0JI0 PO3PAaXyHKY CITKOBUX IpadikiB

"Ha EOM.

Haii611b111 3py4HHM METO/I0M pO3paxyHKY € PO3paxyHOK 1110 BUKOHYEThCS O€3M0CepeIHbO Ha rpadiky.

Tabmuis 11. Kaprouka-BusHaunuk poOIT I pecypciB ciTkoBoro rpagika

Xapakrepuctu | OOcsr pooiT BuxonyBau OcHoBHI
Ka pooiT MeXaHi3
Kins
ITonep . : MU
Kon Tpynomi KICTh
CAHA 00 . CTKICTD Kinp 3MIH
pobor P Hatimen | Te Oma | Ki bpur KICTh
N OTH P | b | kicrs | HOAIH. ana, Haiimen | H@ Kimb
yBaHHﬂ MIH, . JIFO . H06y .
. . | BuMmi | onuH pod yBaHHS KICTB
poGiT Al UIb ecin |7
py 3MIiHI
1 2 3 4 5 6 7 8 9 10 11 1
2
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Jlnist po3paxyHKy IapameTpiB 3a JAaHUM METO/I0M KOXKHa MO/Iis CITKOBOTO rpadika AUTUTHCS HA YOTHPH
cexTopHu (puc. 22).

Puc. 22. - '_-_____-"-.

]

1.|—-: R oE CESE e
e =

k™1 d-_

e
Po3paxyHOK BUKOHYETHCS 3J1iBa HAIIPABO BiJ BUX1AHOI MO/IIT M0 3HAXOKEHHIO PaHHIX MOYaTKiB POOIT,
110 3aHOCATHCS Y JIiBUH cekTop noii. TepMiH paHHBOTO MOYATKy POOIT, 10 BUXOIATH 13 MEPIIOi Moii,
JOPIBHIOE HYJTIO, TOMY Y TEPIIiH MO/ii y JIIBOMY CEKTOPI MPOCTABIISIEMO HYJIb, 3 B HHKHBOMY — CTABUMO
THpE.

PanHilf mo4yaTok HacTymHOI PoOOTH JIOPIBHIOE CyMi PaHHBOTO MOYATKY 1 TPUBAIOCTI MOMEPEAHBOI
pobotu:

, [pn S

Mm T m

SAxmo B nmaHiii poOoTi € nBi abo Oumble MONEpPeaHiX, TOAI paHHIA IOYAaTOK ii BHU3HAYAETHCS
MaKCHUMAaJIbHOIO BETMYMHOIO i3 CYM paHHIX TEPMiHIB MOYATKY 1 TPUBAJIOCTI OAHIEIO 3 TIOMIEPEIHIX pOoOIT

. — . .
i =T i + | |
e I

irm e om

Y HWXKHIHM ceKTop MOAiN 3aUCyeThbcs HOMEP MOJIiT 3 MAaKCUMAJIbHUM HIISIXOM TPUBAJIOCTI.

VY niBuUil CeKTOp 3aBepllaibHOI MOIl 3aHOCHTbCS MaKCHUMajbHa BEJIMYMHA 13 CyM paHHIX TEpMiHIB
MOYATKY i TPUBAJIOCTI 3aBEpLIATILHUX POOIT - 11e Oy/ie TPUBATICTh KpUTHUHOTO HUIAXY ( Tip ).

[ToTiM BU3HAYa€THCA Mi3HINA TEPMIH 3aBepIIATBbHOI MOIT 13 3alIOBHEHHSIM IPaBOrO CEKTOpa. Y MpaBuid
CEKTOP 3aBepHIaTbHOI (KIIIEBOi) MEPEHOCITh 3HAUCHHSI JIIBOTO ceKTOopa. Jlami po3paxyHOK BEeIEThCS Bij
3aBepIIabHOT MOi1 10 BUX1IHOT MOII.

[TizHe 3akiHueHHs AaHOi poOOTH JIOPIBHIOE PI3HMII Mi3HHOI'O 3aKIHUEHHS 1 TPUBAIOCTI HACTYMHOI
poboTtu

fx 1y
p L B B i K

Sxuio y nanoi po6oTu € aBi abo Oinbie podiT, TOI ii Mi3HE 3aKIHUEHHS BU3HAYAETHCS] MIHIMAJIBHUM 13
3HAY€Hb PI3HUIII MI3HBOTO 3aKIHYEHHS 1 TPUBAJIOCTI OAHIET 3 HACTYITHUX POOIT

Ax Ar
= i
e oA |

k- Phaph

VY nonii, 110 po3TanioBaHi Ha KPUTUYHOMY LUISXY, Mi3HI 1 paHHI TEPMIHM OHAKOB1, TOOTO 3HAYEHHS Y
JIBUX CEKTOPAax JOPIBHIOIOTh 3HAUEHHSM Y MPaBUX CEKTOPAX.
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[Ticns po3paxyHKy paHHIX TMOYATKIB 1 MI3HIX 3aKIHYEHb POOIT BHU3HAYAIOTHCS 3arajibHi 1 YacTKOBI
pe3epBHU yacy.

3aranpHUI pe3epB Yacy JOPIBHIOE PI3HUIII MI3HHOTO 3aKiIHUEHHS 1 CyMU paHHBOTO MTOYATKY 1 TPUBATIOCTI
JaHO1 poboTH

o | O
“mn Tm-n " Um-n *foenl

YacTKkoBH pe3epB yacy JOPIBHIOE Pi3HMIII PAHHBOTO IMOYATKy HACTYHMHHX POOIT i CyMH paHHBOTO
MOYaTKy 1 TPUBAJIOCTI TaHOT poOOTH

r — [ , fn . I

med . Yara®farn

PesepBu vacy po0iT 3anucyroTh 6e3mocepeIHbO Ha Tpadiky i CTPLIKO0-pOO0TOI0 y TPSIMOKYTHHKAX
y JIIBOMY MPSIMOKYTHUKY — 3aTrajibHUI pe3epB 4acy, y MpaBoMy - YaCTKOBHI Pe3epB Uacy.

Y KpuUTHUHUX POOOTAaX 3arajbHi 1 YaCTKOBI Pe3EPBH Yacy JOPIBHIOIOTH HYIIO.

[TpuB's3ky ciTkoBoro rpagika 10 KaJeHJapHUX TEPMiHIB 3[1HCHIOIOTH 3a paHHIM MOYaTKOM POOIT 1
3aMMCY€EThCS HA BAHOCHIM CTPUII BiJT TIOII.

[Ticna po3paxyHKy mapaMeTpiB CITKOBOTO rpadika HeoOXiTHO MEPEeBIPUTH BiINOBITHICTh TPUBAJIOCTI
KPUTHUYHOTO NUIAXY 13 33JaHUM 200 HOPMATUBHUM TE€PMiHOM OyAiBHHUIITBA Oy[iBIi 1 y BUMAJIKY HOTrO
PO3XOKEHHS BIIKOPETYBATH.

Kinneswuii BapianT 6e3mMamtabHOro CITKOBOTO rpadika moBuHeH O0yTy moOyaoBaHui B MaciiTabdi yacy i
MIPUB'I3aHUMN 10 KaJeHIapHUX TEPMIHIB.

[ToOynoBa ciTkoBoro rpagdika B MacmrTall 4acy peKOMEHAYEThCSI BUKOHYBAaTH 3a PaHHIM MOYAaTKOM
POOIT 3a TAaKUM MOPSIKOM:

- BHUKPECIIIOEThCSI TOPU30HTAIbHA MaclITabHa JiHiMKa (BiCh Yacy), Jieé BKa3yrOThCsS KaJleHJIapHi abo
poOoui JH1 BIAMOBIIHUX MICSIIIB 1 POKY;

- BC1 poOOTH 300pakatoThCsl B MaciuTadi yacy, MpH IbOMY I10YaTKOBA MOis KOXXKHOT poOOTH MOBUHHA
pO3TallloBYBaTHUCS B1IMOBIHO 0 3HaYEHHSI 11 paHHBOT'O MTOYATKY, a BEIMUMHA MPOEKIii poOOTH Ha BICh
Yacy MOBUHHA JOPIBHIOBATU CyMi il TPUBAJIOCTI 1 YaCTKOBOTO PE3EPBY.

[ToGynoBy ciTKOBOrO rpadiky peKOMEHAYIOTh MOYMHATH 13 300pakeHHS KPUTHYHUX pOOIT, NTIHCHY
TPUBANICTb, III0 BU3HAYAE TEPMIH Oy/iIBHUIITBA.

Kputnunnii nuisx BUAUISIOTH KUPHOIO JIIHIEIO, TICHIS YOI0 HAHOCSTH 3a MOPSJIKOM BCl OCTaHHI pOOOTH.
HaiimenyBanHs poOOTH MUIIETHCS HaJ CTPUIKOIO, @ TPUBANICTh, KUIBKICTh JHIB, YUCJIO 3MiH, YHCIO
POOITHHKIB, 110 OEPYTh Y4acThb B Hill, - miJ cTpisikoto. bisis K0>kHOT poOOTH HEOOXITHO TAKOXK IMOKa3aTH
BEJIMYMHY 3aralbHOTO Ta YaCTKOBOTO pe3epBy. B OCTaHHROMY BHITAJIKY i€ A€ MOKITUBICTh IEPEBIPUTH
MPaBUIIBHICTH PO3MOJLTY pE3ePBiB Ha OKPEMHX AUISHKAX CITKH.

Jns moOynoBu rpadika pyxy TPYAOBHX pecypciB HEOOXIJHO BMKOHATH CYMYBaHHS IO BEPTHUKali
YUCENBHICTh POOITHHUKIB, K1 MIOACHHO 3aiHATI HA BIMOBITHUX POOOTAX.
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NPAKTUYHE3AHATTANO

Tewma: KoperyBanss ciTkoBUX TpadikiB

MeTa 3aHATH — 0O3HAHOMHUTHCH 3 BapiaHTaMH KOPEr'yBaHHS CIMKOBHX I'padikiB.
3aranpHi BiIOMOCTI

[Tepmuii BapiaHT ciThOBOTO Tpadiky, 3BHUANHO, HE 32/I0BOJIBHSE YKIIAAviB SIK IO CTPOKAX BUKOHAHHS,
TaK 1 32 BUKOPHUCTAHHAIM PECYpCIB, TOMY JUIS OJEP’KaHHS ONTHMAJIBLHOTO PIIIEHHS CIThOBHH Tpadik
noTpiOHO He oaWH pa3 mepepaxyBaru. [Ipolec NOBeNEHHS pPO3PaxXyHKOBUX IapamMeTpiB CITHOBOTO
rpadika 10 3aJaHUX MOKAa3HHWKIB HA3WMBaIOTh KOPETyBaHHSAM. SIK KpUTepiii KOperyBaHHS MOke OyTh
3aJJaHUil CTPOK, MPOTATOM SIKOTO OO'€KT MOBHHEH OYyTH MOBHICTIO CHOPY/KCHHWH 1 BBEICHHHA B
eKcIuTyaTarito, abo BUTpaTa pecypciB MpH OOMEKEHHX MOXIJIMBOCTIX OYIiBEIbHOI oprasisaiii, abo
1HIIT OOMEKEHHSI.

3MiHa ciThOBOTO Tpadiky HO CTpOKax OYAIBHHMIITBA HA3WBAIOTh KOPETYBAaHHIM 3a YacoM. SIKmio
KPUTUYHUH IUIAX TEPILIOro BapiaHTa Oinblie 0a)kaHOTO, TO BUIIYKYIOTh MOKIIMBOCTI HOTO CKOPOYEHHS.
Ile mocsiraeTbes ACKiTbKOMAa METOJAMHU: 30UTBIICHHSIM YHUCIIa POOITHHUKIB 1 MEXaHi3MiB; BBEICHHSIM
JBOX3MIHHOIO pOOOTH; PO3UYICHOBYBAaHHSIM POOIT Ha 3aXBaTKH M, HApeIlTi, NEpPEerisi oM CTPYKTYpH
CITBOBOI MEPEeXi, VI 4YOTO JTOBOJUTHCS 3MIHIOBATH TEXHOJIOTIIO POOIT.

3MEHIICHHS TPUBAIOCTI POOIT, 10 JISKATh HA KPUTUIHOMY IIIJISIXY, TOCATAFOThCS MIEPEBECHHIM Ha I1i
po0OTH YacTWHU POOITHHUKIB 1 MamMH 3 POOIT, A€ € pe3epBH 4Yacy. Y pe3yibTari 30UIbLIYEThCS
TPUBANICTh HEKPUTUYHHX pOOIT y MexaxX HasBHHX pE3epBIB 4Hacy 1 CKOPOYYETHCS TPHUBAIICTh
KPUTHYHHX POOIT.

Mpuxiaan. PosrisiHeMo KOperyBaHHs 3a 4acoOM MPHUIHITOTO paHille ciThOBOTrO rpadika 3a yMOBH, IO
CTPOK poOOTH HEOOX1THO CKOPOTUTH 3 24 10 20 THIB.

Buxinni gaHi: to4 = 5 aHiB; uncio poOiTHUKIB 40 yon.; TpyaomictkicTe 200 doun.-aHiB; t4-6=10 1nHIB;
quciio poOiTHUKIB 15 von.; TpyaomicTkicTh 150 gon.-aHiB. [loTpiOHO ckOpoTHTH TpUBANICTH POOIT Ha 4
JTHI.

Ile MOkJIMBO 3a YMOBU BUKOHaHHSI poO0oTH 4-6 3a 6 1HIB, AJI YOTO NPHU TiH K€ TPYIOMICTKOCTI poOIT
Oyne notpidHo 150 : 6 = 25 yvon; HeobxigHo 10 yoi. MoXyTh OyTH mepeBeieHi 3 podoTu 2-4, mo y
[IbOMY BHUIIAJIKy B/IaCThCsl BUKOHATH HE 3a 5 AHIB, a 32 200 : 30 = 7 quiB. PoboTa 2-4 mae pe3eps vacy,
piBHUM 7 IHSIM, TOOTO TPUBAJICTH 1i MOKHA OyI10 6 301IbIIMTH Ha 5 + 7 = 12 AHIB; HOKH 5K BAKOPHCTAHO
TIIBKHU 2 JIHI 3 pe3epBy dacy. HoBa TpuBaiicts poOoTH 2-4, K110 BUKOHYBATH ii OyayTh 30 doi., ckiiage
7 nHiB, TOOTO B pe3epBi 3aJIUIINUTHCS 5 JIHIB.

Takuit MeTo KOperyBaHHs 3aCTOCOBYEMO B THUX BHITJIKaX, KOJIU mpodecii poOiTHUKIB, IEPEBEACHUX 3
OJIHHMX POOIT HAa 1HIII, aHAJIOT1YHI.

3MEeHIIEHHS TPUBAJIOCTI pOOIT, 110 JIeKaTh HA KPUTUYHOMY IUISIXY, MOXKHA JIOCSTTH TaKOX 1 32 paXyHOK
PO34JIEHOBYBAaHHS pOOIT Ha 3aXBaTKU; Y LbOMY BHUIAJKy POOOTH 4YacTKOBO OyAyThb BHUKOHYBAaTHUCS
OJITHOYACHO.

Hpuxaan. Hpunyctumo, mo podotu 3-4 1 4-6 MoXHA pO3UICHYBaTH Ha JBI 3aXBaTKU W YaCTKOBO
BUKOHYBaTH napaienbHo. [IpencraBumo poOoTy 4-6 po3wieHOBaHOIO Ha JABI POOOTH TPUBAIICTIO IO
'STh THIB KOXKHA, a poOOoTy 3-4 - TakoX Ha Bl TPUBAJIOCTI 10 YOTHUPH JHS KokHa (puc.23). Tenep
KoJumIHs poboTa 3-4 ckinamaeTbes 13 1BoX podiT 3-4 1 4-6, a konumrHS podoTa 4-6 BIAMOBIAHO 3 poOIT
5-61 6-8 (y HoBOMY KoyBaHHi). Kputnunuii nuisx y Takomy rpadiky mige mo noaisx 5-6-8 i cknane 20
JTHIB.
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Puc.23 I'padik micist po34wiIeHOBYBaHHS Ta 3amapayielItoBaHHs POOIT

KoperyBanns ciTboBOTO rpadika 1mo pecypcax 3pydyHo poOUTH, KO rpadik HaKpecIeHU y MacmTaoi
yacy. SIKIIo K BiH BUKOHAaHUI He B MacimTadi 4acy, TO PEeKOMEHAYEThCS MOOYIyBaTH IOMOMIKHUN
JHIMHUHA rpadik M0 paHHIX IMOYaTKax podiT 1 BXKe Ha HhOMY 3/IIHCHUTH HEOOX1/IHe KoperyBaHHs. Takui
rpadik HIYMM HE BIAPI3HAETHCS BiJ 3BUYAHHOIO JIIHIHHOTO, TIJIBKM 3aMiCTh HaWMEHYBaHHS POOOTH

3aMUCYIOTH il KOJI.

BucnaoBok

NPAKTHUYHE3AHSITTS Ne 10
Tema: KoperyBanus ciTkoBux rpaikis
Merta 3aHATH — 03HAHOMHUTHUCH 3 BapiaHTaMH KOpPETyBaHHS CIMKOBUX IpadikiB.

3arajipHi BiJOMOCTI
1. Po3paxyHok i BuOip BapiaHTa CiThOBOI MO

BuxinHi gaHi Juisi BAKOHAHHS POOIT BU3HAYAIOTHCS 3TiIHO TaOnuIi 1, BIAMOBIIHO 3 YMOBHUM KOIOM
CTYICHTA.

YMOBHUH KO/ BH3HAYAETHCS B TAaKUW CHOCIO: HOMEp 3aJiIKOBOI KHM)KKH 3aITHCYETHCS y 3BOPOTHOMY
nopsaky. ITotim Bij 6iibIoro uncia BigHiMaeThest MeHie. OctanHs nudpa pizHULi i Oyie yMOBHUM
KOJIOM CTYJICHTA.

Hanpukman:

940248 - Ne 3amikoBOT KHUKKH;

842049 — 3B0pOTHE YHUCIIO;

098199 — pizHus.

9 - HoMep BapiaHTa JJIsi BUKOHAHHS TIPAKTUYIHOI POOOTH.

Bun poOit, 1isi SKOro CKJIaJeHO TEXHOJIOTIYHY OCHOBY CITHOBOI MOJENl NPUUMAETHCS 3T1THO
BHU3Ha4YeHOro BapianTy. CiTbOBY MoJeNnb HaBeJeHO B jgoxatkax 1,2,3. HaiimenyBanHs poOiT

MPUBOATHCA B Jonatkax 4,5,6. TpuBamocTi poOiT BUOMPAIOTHCS 3T1IHO M0AaTKiB 7,8,9 BiAMOBIAHO 10
OCTaHHBOT IU(PPU KOAY.
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Tabmans 1.

Ocranns nudpa xoxy 1 2 3 4 5)
Buz po6it mc (mc e | 3P 3P
Ocranns nudpa Komy 6 7 8 9 0
Bun po6it 3P BBK |BBK |BBK |BBK

2 CiTbOBE MOJEIIIOBAHHSA

Mogpens saBnsie co00t0 aOCTpakTHE BiZOOpaKEHHs HAHOUIBII ICTOTHHUX XapaKTEPHCTHUK, MPOIECIB i
B32a€MO3B'SI3KIB peaJbHUX cucTeM. MoJiens - 11e yMOBHUIT 00pa3 00'ekTa, 300payKeHNH Il CIIPOILCHHS
B TOMY a00 iHIIIOMY BH/II.

CitpoBmii rpadix H03BONISE MPH OYAIBHULTBI BETUKUX 00'€KTIB OOIPYHTOBAHO IUIAHYBATH UYMCIICHHI
B3a€MO3B'SI3KH €JIEMEHTIB BHPOOHMUIITBA, OOpaTH ONTUMAJIbHUI BapiaHT TPUBAJIOCTI Oy/IBHMIITBA,
BUKOPHCTOBYBATH pPe3epBU BUPOOHUIITBA Ta ONIEPATHBHO KOPETYBATH Tpadiku y X011 Oy/TiBHULITBA.

CitboBuii rpadik sBisie coO0k0 JiarpaMmy MOCHIiI0BHOCTI 3A1MCHEHHS Onepalliid, IXHbOrO B3a€EMO3B'SI3KY
il 3aJIeKHOCTI, IO BiTOOPaXKArOTh 3aKOHOMIPHOCTI TEXHOJIOT1i BUPOOHUIITBA TA MPHUHATTS PIlLICHb 110
BHKOHAHHIO ITPOrpaMU POOIT JIISl TOCSTHEHHS ITOCTAaBACHOI METH.

OcHoBHUI €(eKT BiJl BIPOBADKCHHS CIThOBHX TpadikiB BUPAKAETHCS B CKOPOYCHHI TPHUBAIOCTI
ciopykeHHsT 00'ekTiB. CKOpPOYEHHSI CTPOKIB pOOIT, SK MPaBWIO, 3MEHIIYE BHTPATH Ha 3BEICHHS
o0'exTa. 3acTocyBaHHs CIThOBUX IpaikiB 1 MOB'I3aHUX 3 HUMHU MATEeMAaTUYHUX METOJIB, TO3BOJISE
MiABUIIUTH €KOHOMIUHY €(EeKTHBHICTh OYyIIBHHIITBA Ta B Mipy PO3TOPTaHHS PHUHKOBHUX BIJHOCHH,
BHT1JTHUX, SIK 3AMOBHHUKOBI TaK 1 MiAPSTHUKOBI.

CiThOBa MOJIETTh CKIIATIAETHCS 13 TPHOX €TIEMEHTIB:

- poOiT;

- TIOJIIH;

- [IUISXIB.

Pobomoro HazuBaOTh BUPOOHHUYMI Mpoliec MOTpeOyrouHnii BUTpaT dacy 1 pecypciB. Ha ciThoBOMY
rpadiky (puc. 1) poOOTH MO3HAYAIOTH CYIUIBHUMHU CTpUIKaMu. Y TOHSTTS "poOoTa" BXOAATH TaKOXK
TEXHOJIOTIYHI TepepBH (HANpHUKIal, TBEpIIHHS OETOHY, BUCHXaHHSA IITYKaTypku M 1H.), AKi He

BUMararoTb BHUTpaT Mpall W pecypciB, aje MOB'A3aHl 3 BUTpaTaMu 4Yacy; 1HOJI iX Ha3HUBAIOTh
"ouiKyBaHHSIM".

= Pomcra --e. Pdamc

o
k1
L
-
e
ey

Puc. 1 CitboBuii rpadik 3 po3muppoBKOIO eeMEHTIB: poOiT 1 MOIiH

st 300paskeHHsT Ha TpadikoBi JIOTIYHOT 3aJIEKHOCTI OAHIE€T POoOOTH BiJ iHIIOI BHUKOPHCTOBYIOTh
IITPUXOBY JiHiI0 3-4 3i cTpinkoro ((ikTHBHA pobOTa ab0 3aleKHICTh). li IPOBOAATH Bij 3aKiHUEHHS
po6otu 2-3 1o mouaTky podotu 4-5. Bona nokasye, mo HacTynmHa po6oTa 4-5 MOXe MO4aTUCS TUIbKH
micis 3akiHueHHs nonepennboi 2-3. CitboBuil rpadik BUKPECTOTh 0e3 MacTaly, TOBXKHHA CTPLIOK
Mo>ke OyTH 10BUIbHO0. TpHUBaIiCTh pOOOTH 3aMTUCYIOTH i CTPUIKOIO, a HAMEHYBaHHS - HaJl CTPLIKOKQ,
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VYcesaka pobora Ha CiThOBOMY Tpadiky oOMexeHa JBOMa IMOIiSIMU, BOHU 3B'S3YyIOTh POOOTH B €IUHY
CITBOBY MO/IEITb.

I1ooio Ha rpadiky MO3HAYAIOTH KPYXKKOM, YCEepenuHl SKOro, yka3ywooTb ii Homep. [loxmis He mae
TPUBAJIOCTI, TOMY IO BOHA (hiKCye pe3yabTaT poOoTu. [Toaii OyBaroTh moyaTkoBUMH 1 a00 KiHIICBUMU
5. Ta cama mogist, CKaxxemo 2, € IONepeaHboI0 A podit 2-3 1 2-4 i kiHueBoro A podotu 1-2. Takum
YUHOM, Oy/Ib-SIKY pOOOTY MTO3HAYaI0Th HOMEPaMH JABOX CYMDKHUX MOJiN (AuB. puc. 1).

VY noairo MoXxe BXOIUTH KibKa poOit. [Tozito BBaXKaOTh 3aBEPIICHOIO MIC/IS TOBHOTO BUKOHAHHS BCIX
poOIT, 10 BXOAATH /10 Hei. BUX0ANTH 3 Mol MOXKYTh TaKOX KiJIbKa POOIT.

Insax sBisie cob0r0 Oe3repepBHY TEXHOJIOTTYHY MOCIIIOBHICTh POOIT Bij] MOYATKOBOT /10 3aBEPIIAIbHOI
noJii MO HAmpsAMKY CTPUIOK. MiX HMMH MOXe OyTH KiUTbKa HUIAXiB. JIOBXKMHY KOXKHOTO 3 HHX
BH3HAYaIOTh CYMapHOIO TPUBAIICTIO POOIT, K JIeXkKaTh Ha [[bOMY IUIIXY.

Buxinamii citboBuii rpadik (puc. 2) mMae m'aTh uuiaxis: 1-4-6 tpuBamictio 17 guiB; 1-2-3-4-6
TpuBaiicTio 23 rus; 1-2-3-5-6 TpuBanictio 18 nuiB; 1-3-4-6 TpuBanictio 24 nHi; 1-3-5-6 TpuBamictio 19
JIHIB

VY pe3ynbTaTi MOPiBHSHHS BCIX HUISXIB BUSBISIOTH IUISIX, 1[0 MAa€ MAaKCUMAJIbHY CyMapHYy TPUBAIICTh
BUKOHaHHA po0iT. Llei musix Ha3uBa€ThCs KPUTHYHUM, OCKUIBKH TUTBKH BiH BU3HAYAE€ KPUTUYHUH Yac
- TPUBAJIICTh BUKOHAHHS BCiX poOiT. Ha puc. 2 KpUTHYHMKA NUIAX BUAUICHUHA MOJABIHHOIO JIiHIEIO, BiH
nopiBHioe 24 gHAM. CKOpOYEHHSI 3arajlbHOi TPUBAJIOCTI poOIT Tpeba MOYMHATH 31 CKOPOYEHHS
TPUBAIOCTI pOOIT HA KPUTUYHOMY HIISAXY.

Puc. 2 Buxigauii citboBuii rpagik

[IpaBuia Tta nopsaok nmoOynoBu ciTboBUX Mojeneil. Ilpu moGynoBi ciThoBUX TpadikiB HEOOX1THO
JOTPUMYBATUCS HACTYITHUX MPABUII:

1. Mk nBoMa TOAISSIMH MOKHA 300pas3uTd TUIBKKM ONHY poboTy (puc. 3a). PoOoTu BuKOHYBaHI
napanenbHo 1-2 1 1-3 (puc. 36) 300paxyroTh 13 BBEICHHAM 3ajexHocTi 2-3. Taka mobyaoBa J03BOJIsE
JOTPUMYBATH YMOBHU PO MPOBEJACHHS MK JBOMA MOAISIMU OJIHI€T pOOOTH.

Puc. 3 Cxema BuUKOHYBaHHS poOIT

2. Bynp-sxi po6oTu Ha rpadiky MOXKYTh OYTH PO3UICHOBAHI, SIKIIO 11€ BUKJIMKAHO TEXHOJOTTYHUMH a00
OprasizalifHIMHI BUMOTaMH 1 He BIJIUBAE Ha 1HII poboTu. Pobotu (puc. 4a) MoXHa NPEACTaBUTH TaK,
gk Ha (puc. 40).

MareMaTHuHa TOCTIJIOBHICTh NMpH IbOMY 30epiraerbcs. HeoOXigHICTh y MOAIOHOMY IEepeTBOpEHHI
BHUHUKAaE, SK 11e OyJie MoKa3aHo JAaji, npu 00'eqHaHHI rpadikiB A MO3HAUYEHHS MTOCTaBKU MaTepialiB 1
T.JI.

Axmo koxHy 3 poOiT k 1 | Mo)kHa BUKOHYBaTH Ha JIBOX 3aXBaTKaxX, TO PO3UJIECHOBYBaHHSM Tpadika
MO>KHa BECTH IIi poOOTH MapaeiabHo. 26



Puc. 4 Po3unenyBaHHsI Ta 3anapajieiifoBaHHs poOiT: a — BUXiTHE 300pakeHHs; 0 — BBEICHHS (P IKTUBHUX
po0iT; B — 3amapasieroBaHHs pOOiT.

3 Metoau po3paxyHKy CiThbOBUX rpadikiB

JlJis BUKOHAHHS PO3PAXyHKIB CIThOBOTO rpadika HEOOXiHO MpOHyMepyBaTH Bci mojii rpadika,
JOJICPKYIOUYHCh YMOBH — HOMEP KOXXHOT HACTYIHOI IMOJii MOBUHEH OyTH OlIbIlie HOMEpa Oynb-sKOi
MoTepeIHBOI O,

- TabnuuHMit METO pO3paxyHKY CiTHOBUX IpadikiB

Yci poboTH 1 3aJIeKHOCTI 3aMUCYIOThCS y nepiry rpady Tadbmuii . [Ipu nbomy HeoOXiqHO 000B’I3KOBO
JOTPUMYBATUCS YMOBH, IO POOOTH 1 3aJIE)KHOCTI PO3TAIIOBYIOTHCS MO Mipi 3pOCTaHHS CIIOYaTKy
MMOYATKOBHUX, a TIOTIM KIHIICBUX MOMINA. Y rpady 2 3aHOCATHCS TPUBAIOCTI PoOIT (tij) 13 Tabmwmi 3.1.

[ToTiM MPOXOANMO TAOJIHUIICIO 3BEPXY BHH3, BU3HAUYAEMO paHHi movatku (i) i panHi 3akinyeHHs (ti*’)
BCiX pOOIT, BUKOPUCTOBYIOUHN 3aJI€KHOCTI:

St

7 =rax t]. (31)

MakcumanbHe 3 paHHIX 3aKIHYEHb POOIT, K1 3aKIHUYIOThCS 3aBEPIIATBLHOIO MOI€I0 rpadika, TOPIBHIOE
TOBKUHI KpUTUIHOTO HUIIXY (Tip).

ITi3He 3akiHUEHHS POOIT, SIKi 3aKiHUYIOThCS 3aBEPLIATILHOIO MoJi€ro rpadika (tij™) Takox JOpiBHIOE
TOBXUHI KpUTHIHOTO NUIIXY (Txp).

[Ipoxoiom TabauIero 3HU3Y BBEPX, BU3HAYAEMO Mi3H1 3aKkiHueHH (tij") 1 mi3H1 movatkH (tjj™") Bcix pooiT,
BUKOPHUCTOBYIOUH 3AJI€KHOCTI:

r.l.m —f_'l”-f .

e

t) =mnt,. (32)
Buznauusmm tij™ 1 tij™ mmst Bcix poOiT, 3Haxoaumo 3aranbHui (Rij) 1 yacTkoBHiA (Tij) pe3epBH Hacy:

R, =t~ 1) =t - )"

il

v (33)

[Ticns 3akiHYeHHS pO3paxyHKIB B OCTaHHIA rpadi Tabmuii 2 mo3HayaeMo poOOTH, sIKi JIeKaTh Ha
KPUTUYHOMY HUIAXY.

Tabnuus 12 — Tabnuns po3paxyHKy napaMeTpiB CITbOBOTO rpadika

Mudp

poGoTs tij ti™" ti? tii™ tii™ Rjj Fij KP
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- Cexmopnuii Memoo po3paxyHKy cimvosux zpaghikie

[Tpu iboMy METOI PO3paxyHOK MapaMeTpiB BUKOHYETHCS Oe3rmocepeIHbo Ha rpadiky, A1 40ro KOXKHA
MOJIisl TITUTHCSI HA YOTUPU CEKTOPHU, PHC. 5.

VY BepXHbOMY CEKTOPI 3aUCYETHCS HOMEP MO/Ii1, y JIBOMY - paHHIH MOYaTOK POOOTH, KA IIOYUHAETHCS
LI€I0 TOIEI0; Y TTPABOMY - ITI3HE 3aKiHYCHHS POOOTH, sIKa 3aKIHUYETHCS II€I0 MOIEI0; Y HUKHBOMY -
HOMEp MOTEePEAHBOI MOIiT, Yepe3 AKY J0 AAHOI MPOXOJUTh MAKCUMAIILHUN NIIAX. TpUBaicTh pOOOTH 1
pEe3epBHU Yacy YKa3yrTbhCs i pOOOTORO.

—_ _ ,,{: i —_
- I_.- \x !/ B
t i I | f/’!<* e " -
o S Sty " i __.'I [ .
S \(:f i -

Puc. 5 — CexTopHuii METOA PO3paxyHKY CIThOBUX IpadikiB

Po3paxyHOK mapamMeTpiB MOYHHAETHCS 3 BH3HAYCHHS paHHIX I[MOYATKIB YCIX poOOIT; NUISIXOM
MIPOXOKeHHsI rpadikoM Bia BUXIAHOI A0 3aBepIIabHOI MOAIT, 32 POpMYyIIoL0:

£ =max(t]" +2 ) (3 4)
PanHiii mouaTok, 10 3amMcaHUil B JIBUK CEKTOP 3aBepliaibHOI mojii rpadika, JOpIBHIOE AOBXKHHI
KPUTHYHOTO HUIAXY 1 MAaKCUMAJILHOMY i3 MI3HIX 3aKiHYeHb POOIT, SKi 3aKiHUYIOTHCS 3aBEPIIATIHHOIO

noxiero rpadika.

[ToTiM mpoxomkeHHsIM rpadiKoM Bij 3aBEpIIATBLHOI TOAIT 10 BUX1HOI BU3HAYAEMO TT13H1 3aKIHUCHHS
BCIX po0iT 3a popmyroro:

£ =min( -t ) (3.5)

Ha HacTynHOMYy eTarni BU3HauYa€EMO pe3epBH 4acy 3a popMmynamu:

B o=~ (] ) (3 6)

rosT g +t_||(3 7)

- Memoo nomenuyianie npu po3paxyHky cimpoeux zpagikie

I1ixg yac po3paxyHKy mapaMeTpiB METOJIOM MOTEHLIaTIB KOKHA MO TAaKOXK PO30MBAETHCS HA YOTHPHU
CEKTOPH, ajie Ha BiJIMIHY Bl CEKTOPHOTO METO/IY B TIPABOMY CEKTOP1 BKa3y€ThCsI MapaMeTp MOTEHINATy

noxii (tj"), y IHIIMX CEKTOpax YyKa3yloThCs Ti K MapaMeTpd, L0 1 NpU TMOMNEepeIHbOMY METOIl
PO3paxyHKYy.

[ToTentian moxii - e MakCUMaJIbHUW NUISIX B MOAIl, IO PO3TIISAIAETHCSA, A0 3aBEPIIATBLHOI MOMAIT
rpadika.

PanHi moyaTku BCiX poOiT BU3HAYAIOTHCS TAKUM )K€ YHHOM, 1110 1 TPH CEKTOPHOMY METO/I.

[ToTenuianu moxii BU3HAYAIOTHCS M1 Yac MPoxoay rpadikoM Bij 3aBeplIaIbHOI 10 BUXIAHOI MOii 3a
dbopmyoro: 8



t =max(t; +r__}(3.8)

3aranpHU pe3epB yacy BU3HAUAETHCS 32 (OPMYIIOIO:

R =T, - [e] +t, +111(3,9)

YacTkoBHii pe3epB yacy BU3HAYAETHCS TAKUM K€ YHHOM, SIK 1 IPU CEKTOPHOMY METO/II.

[lepeBaru MeToay MOTEHLIANIB BUABISIOTHCS HA CTa il OMIEPATUBHOTO YIPABIIHHS X0JIOM Oy/iBEIbHUX
poOIT TOMy, 11O TMapaMmeTp, MOTEHIaJ MOojii, JO3BOJISIE BUKOHATH aHaji3 CTaHy poOIT Ha MEBHUU
orepatuBHUM neHb OyniBHuITBA ([1). {151 BUKOHAHHS ONEpPaTUBHOTO aHAI3Yy CTaHy poOiT MpUiiMaeMo
onepaTuBHUM JeHb OyniBHUIITBA [[*, (3rigHO 0OpaHoro BapianTy, noaatku 7,8,9). Y BiMOBIIHOCTI 10
orneparuBHoro mus (/1) Ha ciThoBUH Tpadix HAHOCUMO JIiHIIO PPOHTY POOIT.

HIudpu 1 TpuBasIoCcTi poodIT, SIKI MEPETUHAIOTHCS JiHIE0 GPOHTY pobIT, 3aHOCATHCS 10 Tabmui 3

Tabmuus 13 — Anani3 crany pooit

% BUKO- Cran poboTtu
H_[I/I(l)pl/l tii tiidae| ¢, 1 Teo- .
6i ij (HaHHA (L) b xpH BUIIEpeLKEHH | BincTaBaHHA
pooiT .
pooir «t+» «»
1 2 |3 4 |5 6 7 8

BincoTok BuKOHaHHS pOOIT, Kl TMEpPETUHAIOTHCA JiHI€ GPOHTY pobit (rpada 3), obupaerbcs
nounHarouu 3 0% 3 kpokom y 10%.

[Tapamerp tij** (rpada 4) mokasye SIKUH CTPOK 3aJIMIIMBCS O IMOBHOTO BUKOHAHHS JaHOI poOOTH Ha
orepaTUBHUI J1eHb OyAiBHUIITBA /.

[Tapametp t" (rpadpa 5) - e moTeHiaa NPOMIXKHOI MOJIi, fKa BIANOBiae ctaHy poOoTu Ha /I neHb
OyIiBHUIITBA

ts —f:' +f_:"" (310)

Cran poOotu (rpadu 7 1 8) BU3HAUAETHCS HUIAXOM BIAHIMAHHS BiJ pe3yabTaTy rpadu 6 mokasHuka
t." (rpaga 5).

SIkmo pi3HMLA oJaTHA - poOOTa Mae pe3epB yacy, SKUIO PI3HUIA BiA'€eMHa - 1€ 3HAYUTh, L0 JlaHa
poOoTa BUKOHYETHCS 3 BIICTAaBaHHSM BiJl Tpadika.

BucnaoBok

INPAKTUYHA POBOTA Nell

Tema: Po3paxyHoKk mjiom TUMYacCOBHUX CKJIAIIB
Merta 3aHATH - HAOYTTs HABHKIB PO3PAXyHKY ILJIOI] THMYACOBHX CKJIAJIB Ha Oy/AreHILIaHI.

3araJjanHi BizoMmocti
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Homenknarypa matepiaiiB, o 30epiraloTbcs Ha MPUOO'€KTHUX CKJIaNaX, 3aJISKUTh BiJl BULY 00'€KTa,
YMOB BeleHHS OyIiBHUITBA Ta JOCTaBsIHHA MartepianiB 1 mepiogy OyAiBHHMIITBA, Ha SIKUH
po3po0IseThCS OyAreHIIIaH.

3aJIe’)KHO BiJ BUMOT 710 30epiraHHs OyiBeIbHUX MaTepialiB CKJIAIN TOIIISIOTHCS HA TaKl BUIAH: 3aKPUTI
CKJIaay (OMaIloBalbHI) A 30epiranHs jakopapOOBUX MaTepialiB, XiMiKaTiB, HaMiB3aKpHUTi (HaBicH)
JUIsl 30epiraHHs CTOJSPHUX BHUPOOIB, PYJOHHUX MaTepialliB TOIIO; BIAKPUTI MaWJaHYUKHA IS
30epiranHs 3aJ1i300€TOHHUX KOHCTPYKIM Ta 1HIIMX MaTepialiB Ha SKi HE BIUIMBAIOTH aTMoc(depHi i
TeMIIEpaTypHI KOJIMBAHHS; CIICLIaJIbHI CKJIaJM Ul MaTepialiB 3 OCOOJMBUMH YMOBaMH 30epiraHHs
(BOyXOB1 peUOBHHHU, MACTHIIbHI MaTepiajy 1 Take iHIIE).

[TpoekTyBaHHSI CKJIJCHKOIO TOCHOAAPCTBA 3MAIHCHIOETBCS Yy Takii TOCHIJOBHOCTI: BH3HAYA€THCS
HEOOX1THUI 3amac MaTepialliB, SIKUW 30epiracThCsl Ha CKIIaI;

-TpU3HAYAEThCS 3aci0 30epiranHs (BIAKPUTUN, 3aKPUTHH);
-pO3paxoBYy€eThCS OTPIOHA IJIOMIA CKIIAY;

-00MpPAETHCST KOHCTPYKITiS Ta PO3MIPH CKIIANTY;
-BUKOHYETHCS PO3MILIICHHS CKJIaay Ha OyAreHIUIaHi.

[Ipu BUKOHAHHI MPAKTHYHOT pOOOTH HOMEHKJIATYPY MaTepiaiiB, Ui KX PO3PAaXOBYIOThCS MOTPIOHI
TUTOII CKJIay, CTYICHT BCTAHOBIIOE CAMOCTIHHO 1 TIOTOKYE 3 KEPIBHUKOM.

VY 3aranpHOMY BUNAQJKy Ha OyAreHIUTaHI MOYKHA PO3MICTUTH 3aKpUTI (ONAFOBAJIbHI) CKJIAaW IS
30epiranns 1akohapOboBUX MaTepialiB; CKiIal (HeONaltoBaIbHUN) /It 30€piraHHs LIEMEHTY, HaBiCH IS
30epiranHs pyOepoiay, CKJia; BIIKPUTI MaWIaHUYUKH TSI CKJIAyBaHHS IUTHT IOKPHUTTS, apMaTypH,
CTIHOBHX MaHEIIB.

[Tnony 3akpuUTUX CKJIaIB 1 HABICIB JUIs TONOMDKHUX MaTepiaiiB pO3paxOBYIOTh 3a PIYHUM OOCSATOM

Oy/1BeIbHO-MOHTXXHHUX POOIT 32 HOPMYIIOI0:
S = Cpiu. q1,

ne Cpid. - piyHHI 00cAr OyaiBeIbHO-MOHTaKHUX POOIT Y TPOLIOBOMY BUPaKEHHI, SIKUI BU3HAYAETHCS
JUIEHHSM 3arajbHoi BapTOCTi Oy11BEIbHO-MOHTAXXHUX POOIT Ha TPUBANICTh iX BUKOHAHHS y pokax; (1
- HOpMaTHBHA IUIOIIA Y M KB. HA OJJMHHULIIO BapPTOCTI Oy/A1BEIbHO-MOHTaXXHUX POOIT .

3a HasBHOCTI JaHUX IO 3arajibHy KUIBKICTh MarepialiB y (pi3MUHOMY BHPa)KEHHI BCTAHOBIIIOETHCS
3armac mMaTepiajiB, SKUH MiJIsTae 30epiranHio Ha CKIIall 3a OPMYIIOH0:

P
P _:—'f K|K2
T

ne P3ar. - 3arajpHa KUIBKICTh MarepiajiiB, KOHCTPYKLIH, HEOOXIIHUX A BUKOHaHHS poboty; 7T -
TPUBAIICTh BUKOPHCTAHHS MaTepiany B JHAX 3a CiTbOoBUM rpadikom; H - Hopma 3amacy marepiaiiB B
nasx ; K1 - koedimieHT HepiBHOMIPHOCTI HaIXO/KEHHS MaTepiaiiB Ha CKiaj (U1 aBTOTPAHCIIOPTY -
1,3, 3amizaugnoro - 1,1, BoxHoro - 1,2); K2 - koedilieHT HepiBHOMIPHOCTI BUKOPUCTAHHS MaTepiaiB,
oepetnes 1,3.

Kopucha mioma ckimaay Sp 6e3 mpoxXoiB BU3HAYAETHCS 32 (DOPMYIIOHO:
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Sp =P/,

1€ ( - KUTbKICTh MaTepiaiB, 10 BKIIAJAETHCS Ha | M2 CKJIATy.

3araspHa IJI01Ia CKIIAY:

Ssae = Sp | Kn,

1€ Kn - KOe(IIIEHT HA TIPOXOH .

Po3paxyHok ckiafiB, SKH PEKOMEHAYETHCS 3BOAMTH Yy TaOJHIIO, 3aBEPIIYETHCS OOpaHHSIM
KOHCTPYKTHUBHHX PIllICHb CKJIA/IB.

V Tabauui ckiIagiB 3a3HAYAIOTH TAKl JIaHi;

-HaliMEHYBaHHS Ta KiJbKICTh MaTepialiB, sSKi 30epiraroTbcs Ha CKIIA/IL;

-IIPUMHATHUH 3a11ac;

- HeoOXiHa IJIoIIa CKIIaay;

- IPUAHATHI TUII Ta PO3MIPH CKIIAJy; KUIBKICTh CKIIAJIIB.

Jlnsi po3paxyHKy BHUKOPHUCTOBYIOTh TAOJUIIO, Y SKY 3BOJSTHCS BCI PO3PAaxXyHKH 1 3aHOCSTBCS BCI
Koe(iIli€HTH, M0 BKA3YIOTh THIT CKIIATy.

Tabmauus 14 .
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4 26 40 5 (1,1 1,3 221132 |69 |0,6 115|10x12 i
0JI0KH p-
3 |16 |38 43 5 24 16,3 0,6 310 | 15x21
Lerna M 1,1 1,3
3aBaaHHA:

PozpaxyBaTu miiomi THMYacOBHX CKJIaAiB 3rigHO 3aBaanHs [Jonatok 4. Po6oTy odhopMuUTH BiMOBIAHO

110 Tabmumi 34.
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Honarok 4

Buxinni nani

B 27K B A
=) = N S =) = N g g
2 = =l |58 ¥ : 5 |2 .a |E2 E
. = .5 5| 28818 E Zl = > o5 g 8% | 2 E =
= o xS = 2 S| 5= al = o xS S| 8 ® 5 s o)
= 59 & o 5@ 2 XA 5.8 59 & | 5'Q 2 X.AaEB
= Z 2 c S|EE|2EE52| 8 E&cg S| EE | 25558
& 2 & S O|® 2|5 &E|a o & S O|l® 2 |~ 2 &¢%
1 | ®ynnameHTHi 11 | bitrymna 36 6
O1oKH . | 504 126 MacTHKa KT
Ierna N 1647 |38 A3'66CTOLIGM€H w | 263 14
THI JIUCTH
CxozoBi maprri mr |14 ) PaniaTopu kr | 188 21
Pybepoiin M2 356 |17 Tinc Kr | 442 32
[InuTka kepamiuna | Mm% | 769 |23 KEepOCHH xr |59 5
dap6a - 245 |14 Kepamiuni v 864 72
O110KH
23 2 [Iporonu M | 457 32
MeTanoKOHCTPYKIIT | T NEePEKPUTTA 1
TIOKPHTTS
. 3
CK10 BIKOHHE 2 653 |21 Oynnamentni | m° | 504 20
0510K1
BamnHo Heramene kr (190 |57 [lepemuuku M3 | 345 14
Jlu3. manuBo kr |89 49 TpyOu cranesi |kr | 258 5
2 |Inutu nepexkputts |M° |245 |15 12 | Apmarypa T |69 24
. tuc | 1569 |42 . . 3|84 9
CunikartHa 11eria e Jlic nunenuit = | m
[Tt w |453 |26 CanTexHiuH1 v 32 6
TEIUI0130 A1 H1 0510K1
[Ticox M 123 |12 Bsixu, rBuaT | T |0.31 11
ement T 34 54 Oumniga T 0.6 28
Apwmarypa T 65 23 Brnoku nernami | m° | 611 23
. . 3 |54 9 [Tt 3 | 875 21
Jlic nunenun M M
TTOKPUTTS
. 3 |38 7 Craip 0.34 18
CanTexHiuHi OJIOKH | M . T
MOKpiBeJIbHA
LBsixu, TBUHT T 0.31 |13 Tpyou waBynni [T |0.41 6
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Omnida T 0.6 |20 Jlic xpyrnuit M |62 20
Koot e 357 |64 13 BYT(‘)BI/II/I r 823 27
KaMiHb
Puremi mr | 346 |32 Inc Kr | 74 8
JBepi M2 1745 |6 KEpOCUH Kr | 66 5
l'incokapron M2 %243 23 lNincokapron we | 1937124
npodHACTHIT w3 1835 |5 npodHACTHI M3 1345 22
. 34 6 birymna 36 6
bitymna macTtuka KT KT
MacTHKa
AsbecrouemenTHi |,, |223 |14 Asbecrouemen |,, |235 11
JTUCTH TH1 JIUCTH
Paniaropu kr |168 |21 Paniaropu kr | 853 12
) 463 |31 MinepanbHa 490 15
I'me KT KT
BaTa
53 4 : M | 542 20
KEpPOCHH KT JaMiHaT 2
) 3 [635 |23 14 m | 368 64
biioku nermnsui M Kosonn N
[lnutn nokpuTTA M 857 |3t Puremi iﬂ 399 31
Crasib OKpiBeNbHA | T 034 |14 HBepi M2 1742 2
TpyOu yaByHHI1 T 045 |7 INincokapron M2 111547 |27
Jlic kpyrnuit m® |52 21 npodHacTuI w3 1735 765
1e6iHb M | 632 |25 Apmarypa T |68 20
HluTH omamyOxu M? |89 2 Jlic munennit | m® |55 8
049 |12 CanTexHiuH1 3 |37 6
ka0enb T M
0510K1
bensun T 0.34 |8 Bsaxu, rBuar [T [0.320 |14
oOJaHaHHS T 0.749 |1 Omida T (0.645 |27
884 |78 15 | IBepHi M? | 842 4
Kepamiuni 6:10ku M MI0JIOTHA
BOpOTa
IIporonn m® 657 |32 Boiinok m? | 553 23
MEePEKPUTTSA Oy/iBeTbHHI
MOKPUTTS
dyH/1aMEHTHI M [564 |21 Kamins M | 876 23
6710KH OyToBUt
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345 |14 Tonb 20 (49 11
[Tepemuuxu M M2
)
TpyOu cranesi kr |228 |4 Kucnoru, kr |88 6
XIMIKaTH.
Macja Ta
BOrHeHeOe3mey
HI MaTepianu
JlBepHi monotHa i|m? |642 |9 [Tt N 295 12
BOpOTa MEePEKPUTTS
Boitnok M? [453 |22 ™ | 1537 |40
OyIiBebHUIA CuitikaTHa c.
1eria Jii}
T
Kaminb OyroBuit M | 876 |23 [Tutu 424 16
Temoizomsmin | M2
Hi
Tonb 10 |46 12 123 12
20 ITicox M
M2
Kucnoru, ximikaru. [kr |98 6 74 14
Macja Ta IlemenT .
BOTHEHEOE3MeuH1
Marepiain
lincokxapTon M2 14655 |29 16 | ®apba kr | 205 16
w734 |15 MeranokoHCTp 28 4
npodHacTUI T
YKITT
birymua mactuka Kr |69 8 Cxio BikoHHe | M° | 636 27
AzbGectonieMeHTHI |,, 946 |11 Banno r 170 37
JINCTH HETaIlIeHe
Paniatopu kKr |75 14 Jwn3. manuBo kr |49 4
bitymna mactuka KT 54 12 PynamenTHi | m 434 26
OJI0KU T.
AzbGecroniemMeHTHi  |,, |533 |14 Ierna e 1447 |28
JINCTH
. 123 |27 . . |m |18 6
Pamiaropu KT CxonoBi1 mapui N
Iinc kr (473 |28 PyGepoiin m? | 377 14
57 6 [TnuTtka 5 | 765 33
KEPOCHH KT . M
KepaMigHa
dapba kr |345 |16 17 | mebinp M | 672 25
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13 3 [utn M |99 2
MeranokoHCTPyKLII | T omanyGiH 2
CkJ10 BiKOHHE M> |453 |11 Kabemb T 10.47 11
Banno neramene kr | 187 |77 benzun T [0.34 )
Ju3. manuBo kr |85 44 oOJIaTHaHHS T [0.755 |2
BAIOKH HErIBti o 611 |21 Kepamiuni v 885 77
! OJIoKH
387 |30 [Iporonu M | 642 42
[TnuTe MOKPUTTS M MEPEeKPUTTS 1
HOKPUTTS
Crasth HOKDiBebHA | KT 342 |14 DyHIaMEeHTHI M | 481 21
piBelt 0JIOKH
TpyOu uaByHHI kr (445 |8 [lepemuuku M | 345 15
Jlic kpyrnmit M® |54 21 TpyOu craneBi |kr | 228 6
65 27 18 | ABepni M? | 611 7
Apmartypa T HOJIOTHA i
BOpOTa
Tlic muteui N 58 11 Boiinok Mm% | 534 22
OyZiBeNbHUIA
CanrexHiuHi 6moku | M 39 ! Kawine w’ | 576 24
OyTOoBHIA
0.31 |18 Tons 20 |23 2
IIBsixu, rBUHT T i
0.6 21 Kucnorn, Kr |77 8
XIMIKaTH.
Ouniga T Mmaciia Ta
BOTHEHeOe3mey
Hi MaTepiaiu
dyHIaMeHTHI wr. |54 2 @dyHIaMEeHTHI | I 434 45
OMoKH ' O1oKH T.
Ilerna M [1437 |33 Ilerna M° | 1997 |38
CxooBi mapri T 12 5 CxonoBi mapiri :l 14 11
PyGepoiin M2 |377 |14 Py6epotin M? | 956 27
Tinka kepamiuna | w2 723 |21 [Tnutka 2 738 25
KepaMiyHa
me6iHb M 611 |20 19 | I'incokapToH M2 14655 |29
[ uty onanyoKu M? (80 |2 npoduactun | ™ | 734 15
caben T 049 |11 bitymHa r 69 8

MaCTHUKa




- T 0.34 |5 A3'6CCTOHCM6H w | 946 11
THI JIUCTH
oOJIaTHAHHS T 0.763 |2 Paniaropu Kr |75 14
3 297 |2 birymua 54 12
[InuTy nepexkpurTs | M KT
MacTHKa
. 1969 |32 AsbecrounemeHn |,, |533 14
CutikaTHa 11eria T.II .
THI JIUCTH
[Inmutr w 1453 |3 . 123 27
) o . PaniaTopu KT
TETUIO130JISIIIHHI
ITicok M 123 |3 INinc kr | 473 28
Hement T 34 25 KEpOCUH Kr |57 6
10 328 |64 20 | IBepHi M? | 642 9
Kononn il MOJIOTHA i
BOpOTa
. 346 |30 Boiinoxk Mm% | 453 22
Purem [T . N
Oy/IBEIbHUI
Tlsepi w | 789 |6 Kaminb M | 876 23
p OyTOoBHUI
1294 |33 Tomnb 2 |46 12
lincokapTon M7 0
M2
735 |4 Kucnorn, Kr |98 6
XIMIKaTH.
npogHacTHI M3 Macna Ta
BOTHEHeOe3meu
HI MaTtepiann
JlBepHi momotHa i|m? |640 |8 @yHaaMeHTHI | 1 54 2
BOpOTa 0JIOKH T.
Boiinok M2 [403 |20 31437 |33
. . Ilerna M
OyIiBeTbHUIA
Kaminb OyroBuit M | 851 |26 . || 12 5)
CxopnoBi mapi T
Tons 20 |26 12 . 5 | 377 14
2 Py6epotin M
Kucnoru, ximikaru. [kr |88 5 723 21
macia Ta ITnuTka 2
BOTHEHeOe3MeyH1 KepaMiyHa
Marepianu
BucHoBok
IMPAKTUYHA POBOTA Nel2
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Tema: Po3paxyHok TUMYACOBUX OyiBe/ib

MeTa 3aHAITH - 03HAHIOMHUTH CTYIEHTIB 3 METOIUKOIO PO3PaXyHKY MOTPEON B THMYACOBHX iIHBEHTAPHUX
OyniBnsiX Ha OyNiBEIHbHOMY MailaHUUKY

3arajibHi H0JI0KEeHH

i po3paxyHKy THMYAacOBUX OyIiBeNb aqMHICTPATHBHO-TOCIIOAAPCHKOTO 1 CaHITapHO-TIOOYTOBOTO
MPU3HAYCHHS IPUHMAETHCS TAKUIA NEPEITiK:

- OYOUHKU AOMIHICMPAMUBHO-20CNO0APCHLKO20 NPUSHAYEHHS.
-KOHTOpa BUKOHPOOa (TIpH YMCeTbHOCTI poOiTHUKIB 110 - 200 4.);
-KOHTOpa MakcTpa (MpU YUCENHHOCTI pOOITHUKIB 110 - 50 4.);
-Ta0eJIbHa;
-IIpOXiaHa;
-IUCTIETYEPCHKA;
- OYOUHKU canimapro-no6ymo8o2o npusHa4eHHs;.
-rapiepoOHi (J0JIOBIYI 1 KIHOYI);
-BMHUBQJIbHI (YOJIOBIYI 1 KiHOY1);
-IyIIOB1 (Y4OJIOBIYI 1 KIHOY1);
-IPUMILLEHHS U1 00irpiBy pOOITHHUKIB,
-IIPUMILIEHHS JUIsl CYIIIHHS poO0YO0Tro OJATY;
-BOMpaJbHi (40JI0BI1UI 1 )KIHOYI).
HazBa 1 KiJIbKICTh TUMYACOBHUX OYJIMHKIB 3aJI€KUTh B1J KIJIbKOCTI IIpalior0unx. Po3paxyHkoBa KiJIbKICTh
MPALIOIOYNX BU3HAYAETHCS 3a KaJICHIApHUM IUITAHOM 4YHM CITKOBHM TpadikoM 1 3aleXHUTh BiJ
MaKCHMaJIbHOI KIJIbKOCTI MPAIIOI0UUX B 3MIHY (AUB. Tpadik pyxXy TPYAOBUX PECYpPCIB) 3 BpaXyBaHHSIM
HOPM Ha OJIHOTO MpaiiBHUKa). [Ipu 11bOMy YMOBHO NpUIMAa€EThCs, IO B HAHOUIBII 3aBaHTaXKEHY 3MIHY
npaiooTh 85 % pobiTaukiB i 15 % ITP, cayx6osuis i MOIL.
e PpOOITHUKH CKIANAOTh 85% Bi KUTBKOCTI MPAIFOIOYHX;
o ITII-8%;
e cmyx0oBi — 5%);

e MOII i oxopona — 2%;

KinpkicTh 4omoBIKIB 1 XKIHOK mnpuiiMaeTbes BimmoBimHo 70% 1 30% Bim 3arajbHOi YHCENBKOCTI
MPAIIOI0YHX.

MeTtoauka po3paxyHKy HaBejeHa B Tabmui 1.

Po3paxyHkoBa KUIBKICTh TIpaIfiorounx Taommist 15
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Kinpkicthb PoGiTHHKI ITP, |Cnyx60Bmi, | MOIT 1|Po3paxynkoBa
MPaIOYNX B|HEOCHOBHOTO |R2 Rs OXOpOHa, | KUTBKICTh
MaKCHUMaJIbHO- | BAPOOHMIITBA, R4 pPOOITHHKIB,
3aBaHTaxeHy |Ri1 Rpos

3MiHY,

R

1 2 3 4 5 6

BusHauaroTh MakCUMalbHy KUIBKICTh MPAIIOIOUNX HA OYyiBEIbHOMY MalJaHUHKY:

Nsaz: (Npoé. + NITH + NClem'ﬂ. + NMOH)k,

ne Nsq. — 3arajibHa KUTbKICTh TPAIIOI0YUX HA Oy/AiBeIbHOMY MaiiIaHYMKYy, YOJL.;

Npos. — KITTBKICTh pOOITHHKIB, IO O€PEThCs 3a KAICHAAPHUM TUIAHOM, YOI}

N7ri7 — KUTBKICTB iH)KeHepHO-TexXHIYHUX npaniBHuKiB (ITP), 9om.;

Neayes. — KUTBKICTB CITY>KOOBIIIB, YOJL.;

Nayom — KUTBKICTh MOJIOIIOr0 06cayroByrouoro nepconany (MOII), gom.;

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

Tabmuis 16. Po3paxyHOK TUMYaCOBHX CIOPY[

o . . | Po3paxynkoBa
Ne | HalimenyBanHs Opunanmi | HopmarusHi KiJ‘IIE)KiC"}F/f ITnoma,
/11 | IHBEHTApHUX CHOPYI BUMIPY MTOKA3HUKHU M’
IIPALIO0YNX
1.
2.
Tabmus 17. Excrikaiiiss TAMYacoOBUX CIIOPYH
HalimenyBanHs Po3mipu N Bukopucranuit
Ne |. y Po3paxynkoBa PR e [Ipuiiaara|KoncTpykTHBHA p
IHBEHTapHUX 2 . 2 TUTIOBUH
n/n . miouia M . |OynuHKIB|MIONmA M” [XapaKTepPUCTUKA
Oy/AMHKIB IUIaH1 M, IIPOEKT
1
2
[Ipukinan

[TotpeOy B iHBeHTapHUX OyJMHKaX Ha OyJiBEeIbHOMY MaiJJaHUMKy BU3HAYAEMO BUXOJSUH 13 KIIBKOCTI
MpaloYuX Ha BUpOOHULTBI. KUIbKICTh mpaloodnx Ha Oy1iBeIbHOMY MalJJaHUMKY 13 BpaXyBaHHSIM
CTPYKTYPH, IPUHHATOTO IS AKHUTIOBO-IIUBIILHOTO Oy/1iBHULITBA!
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e POOITHUKH CKJIAAAIOTh 85% Bia KIJTBKOCTI MPAITIOI0YHX;

o ITII-8%:;

e ciyx0o0BIi — 5%);
e MOII i oxopona — 2%);

Tabmuis 18. Po3paxyHkoBa KiTbKiCTh MPAFOIOYHX

Kinbkicth PoGiTHHKM ITP, | Cnyxo6o0B11i, [ MOIT i|Po3paxynkoBa |3araibHa
IpauoYux B|HeocHOBHOro |Rz |Rs OXOpPOHA, | KUTBKICTh KIUJIBKICTB
MaKCHUMaJIbHO- | BAPOOHMIITBA, R4 pOOITHHKIB, |pPOOITHHUKIB,
3aBaHTaxeHy |Ri1 Rpos Rpos

3MiHY, x1.05

R

1 2 3 |4 5 6 7

29 6 3 1 35 37

KinbKicTh mpariorounx BU3HAYAETHCS 32 (OPMYIIOFO:

N3az: (Npoﬁ. + NITH + Nmy.m‘ﬁ. + NMOH)k;

ne Nsq. — 3arajibHa KUTbKICTh MPAIO0YNX Ha Oy/iBelbHOMY MallJaHUUKY, YOIL.;

Npos. — KITTBKICTH pOOITHHKIB, IO O€PETHCS 32 KAJIICHAAPHUM TUTAHOM, YOIL.;

N7ri7 — KUTBKICTB 1H)KeHepHO-TexXHIYHUX npaniBHuKiB (ITP), 9om.;

Neayes. — KUTBKICTB CITY>KOOBIIIB, YOJL.;

Nayom — KUTBKICTh MOJIOIIOr0 06cayroByrouoro nepconany (MOII), gom.;

— KoedILI€eHT, 110 Bpax0OBVE BIANYCTKHA, XBOPOOU, BUKOHAHHS CYyCIILIbHUX 000B’s3kiB, K = 1,05-1,06.
k , , ou, oom’ , k=1,05-1,06

N_. =1w.

Nsaee= (29 + 3 + 2 + 1)1,05=37uon.

KinbkicTe 4omOBIKIB 1 KIHOK TpuitMaeThesi BianmoBigHo 70% 1 30% Bixg 3araabHOl YHMCETBHOCTI
MPAIIOIOYMX : YOJIOBIKIB — 26 4oJI., ®iHOK — 1 19o7.

Po3paxyHok miomii iHBEHTapHUX OYAMHKIB CaHITApHO-MOOYTOBOrO NPU3HAYEHHS 3I1HCHI0EMO,
BUXOJIYM 13 KUTBKOCTI MPAIIOI0UNX, K1 3aiHATI Ha Oy/1IBEIbHOMY MaiIaHUYMKY Yy HAallOUIbII YUCETbHY
3MiHY 1 BU3HAYAETHCS 10 KaJeHAaApHOMY rpadikKy:

Tabmuist 19. Po3paxyHOK THMYaCOBHUX CIIOPY/T

No .HaHMeHyBaHH’I Opnunnii | HopmatupHi P.C)Spa.XyHKOBa ITnoma,
IHBEHTAPHHUX . KIJIBKICTh

/1 BUMIPY | MOKa3HUKH M
cropyn MPALFOI0YNX

1. | Konropa M 4,00 6 24,0

2. |TapnepoOHa M 0,60 37 22,2

39



3. | YMuBanepHa M 0,06 29 1,74
[TpuminieHHs
4, |mns  mpuiiomy | M° 0,25 29 7,25
ki
[TpumimeHHs
5. | nng 00IrpiBy | M' 0,50 29 14,5
MPALFOIOYUX
g. | Mommmmit ) 0,05 29 1,45
MTYHKT
7. |Aymosasmepen | 0,82 29 2378
JyIIOBOIO
8. | CymmibHs M 0,20 29
9. |Tyamer M 0,14 29 4,06
Tabmusa 20. Excrutikaiiiss TAMYacoOBUX CIIOPY
Ne .HaHMeHyBaHHﬁ Po3paxyHkoBa POSMIPH K-ctp IIpuiinara|KoncTpykTuBHa BHKOpHuC anH
/a IHBCHTApHHX wIoma m2 B TLTaHl OyAMHKIB| IO M2 XapaKTEePUCTHKA THIOBHH
Oy/AMHKIB M, POEKT
1 |Kosropa 24 w27 |1 243 [PV 90,01
2 |TapmepoOHi 22,2 6x4 1 24 306./po30. 420-04-10
[Tpumimenus
3 |mns  mpuitomy|8,99 5x3 1 15 Konreitnep 420-04-10
K1, YMUBaJIbHS
4 |lpUMIHICHES )/ o 53 |1 15 Kouteiinep  |420-04-10
JUIs 00IrpiBYy
T 1,45 5x3 |1 15 Konreitnep ~ |420-04-10
OYHKT
g |/ymosa 3238 9x2,7 |1 24,3 Konreitnep  |420-01
nepeIyIIIOBOIO
7 |CyummiibHs 5,8 5x3 1 15 Konreitnep 420-04-10
8 |Tyaner 41 15x1 |2 6 Soipmmit 3|
nepeBa
3aBpaHHA:

Busnaunutu notpely B iHBEHTapHUX OyIuMHKax Ha Oy/AiBeIbHOMY Mai/laHYMKy BUXOJSYH 13 KUIBKOCTI

MpAaIoYNX Ha OyIiBHUNTBI (3TiTHO BUXIAHHUX JaHUX, TOJATOK 3)

Neo papianTa

KiabkicTs

Ne Bapianrta

KinbkicTsb
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poOiTHUKIB poOiTHUKIB
1 54 15 77
2 76 16 62
3 34 17 50
4 39 18 79
5 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
BucHoBok
IMPAKTUYHA POBOTA Nel3

Tema: Po3paxyHok esiekTpo3ade3neueHHs: Oyamaiiganuka
Meta 3aHATH - 03HAHOMHUTHUCH 3 METOJAMKOIO PO3PAXYHKY TUMYACOBOTO €HEPro3a0e3neueHHs
3arajbHi M0/102KeHHA

[IpoekTyBaHHS THUMYAacOBOIO €HEPro3ade3neueHHs 00’ €KTy HEOOXiJHO BUKOHYBaTH B Takiil
MTOCJTIJJOBHOCTI:

e BH3HAYEHHSI OCHOBHUX CII0KHBAiB €JIEKTPOEHEPTIi ;

e PpO3paxyHKHU HEOOXiTHOI MOTYXHOCTI MO BCIX CHOKMBaYaXx;

e BHU3HAYEHHs JiKepena eJIeKTPOeHEprii;

e BUOIp MOHMXYIOUOI KOMIAKTHOI TpaHchopMaTOpHOI MiACTaHIii 1 po3MmimeHHs 11 Ha
OyIreHruai;

e IPOEKTYBAaHHS TUMYACOBUX €JIEKTPOMEPEK.

HeoOxiaHy NOTYXHICTh KOMIAKTHOI TpaHC(HOPMATOPHOT MiACTAHIII] BU3HAYAEMO 32 (OPMYJIOL0:

[ =1.1H£' T s LI I S H
cosg  —cosg BA)

ne 1,1 — xoedilieHT KUl BpaXOBY€e BUTPATH B MEPEXI;
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# - IOTYXKHICTb CUJIOBUX CTIOKHBadiB (MPUUMAETHCS 3T1THO TAOJIHIII ...

"= MIOTY>KHICTh JJII TEXHOJIOTTYHHUX TTOTPEO;

"..- IOTYXHICTh BHYTPIIIIHHOTO OCBITJICHHS

*.- MIOTYXKHICTh 30BHIITHHOT'O OCBITIICHHS);

kb - koeIIIEHTH TTOTHTY, K1 3aJIeKaTh BiJ KITBKOCTI CIIOKHBAYiB

cosg, cos 9. - KOE(ILIEHTH MOTYKHOCTI ULl CUJIOBUX 1 TEXHOJIOTTYHUX HABAaHTaKEHb

Bci po3paxynku o ¢opmyii (18) pekoMeHyeThes 3anmucyBatu 1o ¢hopmi Tadmuii 21.

Ne . K- . . .. .. IToryxHicTb

o/ HaiimenyBann | On. or [Motyxnict | [Motyxuict |Koedimien |Koedimient Y o
o BUM b b BCIX | T HNOTY>XHOCT |’ Hl

n . b . . BHUMAaracrhe
CIIOKMBaYiB . on Ha oJ. KBT |cmoxuBadiB | HONUTY, K |1 COSQ o

1 |2 3 4 |5 6 7 8 9

1. Cunosi criokuBaui

Pazowm:

2. TexHOJIOTIYHI CIIOKUBaYil

Pazowm:

3. BayTpinrHe ocBITICHHS

Pazom:

4. 30BHILIHE OCBITJICHHSI

Pazom:

3araipHa ~ HEOOXiHa  TOTYXHICTH 3
ypaxyBaHHsM Koedimienty 1,1 Tobro: P

Po3paxyHok HeoOXiiHOI eHepreTH4HOI MOTYKHOCTI

Ha3By cuiioBuX CrioXHBayiB YCTAaHOBIIIOIOTh HAa OCHOBI aHaJI3y KaJeHJapHOoro rpadiky i OyAreHmiaHy.
[Ipu 11boMy BUOMPAIOTH Yac KOJIM MPallo€ HAWOLIbIIA KUTBKICTh MEXaHI3MIB 3 elleKTpoiBUryHaMu. Lle
6aIToOBi KpaHM, KOMIIPECOPH, OETOHO — i pO3UMHO3MillyBaui, BibpaTopu i T.I. IX HOMiHanbHA
MOTYXKHICTh 6 KBT HaBOAUTHCS B OyIIBETbHHUX JOBIAHUKAX 1 TAOIHIII ...
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Ha3By 1 KiTBKICTh TEXHOJIOTTYHHMX TPOIECIB CIOKMBAYiB MOYKHA YCTAHOBJIIOBATH HAa OCHOBI aHaJi3y
KaneHaapHoro rpadiky i OyaiBeIbHOT0 TeHEPATBHOTO IIJIaHY, a iX MOTYXHICTh MOYXKHA BH3HAYHUTHU TI0
Ta0IUII 1 JOJATKY 6, a00 3 BIJIMOBIIHUX JOBIIHHKIB.

CnoxnBauiB BHYTPIIIHHOTO OCBITJIICHHS BH3HA4YalOTh MO OYJATrCHIUIAHY 1 BKJIIOYAIOTh B TaOmHI0 41,
SKIIO TiepeadadeHa podoTa Ha 00’ ekTi B 2-3 3MiHU. B iHIUX BUMagKax ix He BpaXoBYIOTh. [[0TyX)HICTh
[UX CIOKUBAYiB MPUHUMAIOTh 110 TaOJIUIlI JOIATKY 6.

CrnoxuBauiB 1 iX MOTY>KHOCTI 110 30BHIIIIHBOMY OCBITJICHHIO BU3HAYAIOTh TAKUM K€ YNHOM.

SIkmo Ha 00’ekTi poOoTa OpraHizoBaHa B OJHY 3MiHY TO HEOOXiJHa 3arajibHa MOTYXHICTh P B KiHIII
Tabuil 41 BU3HAYAETHCA TUIBKU IO CyMi CHJIOBHX 1 TEXHOJOTIYHUX CIOKHMBadiB O3 BpaxyBaHHS
BHYTPIIIHBOTO 1 30BHIIIHBOTO OCBITIICHHS.

JlxepenamMu enekTpoeHeprii Ha OyaiBeTbHUX MalJaHYMKaX, € JiI04i eNeKTPUYHI Mepexi. B mpomy
BHMAJKy HEOOXITHO MigIOpaTH 1 MO3HAYUTH Ha OyAreHIUTaH! PO3MIIICHHS MOHMKYIHOY0i KOMIIAKTHOI
TpaHcHOpMATOPHOI MiACTAHIIII. XapaKTEPUCTUKH TAaKUX ITIICTAHIIN HaBeICHI B TaOIUIlI AOAATKY 1.

Paniyc o6cnyroByBanHs TpaHc(hOpMATOPHOI MiICTaHIIi HE MOBHHEH mepeBuiryBatu 400M.

Enextpuuni Mepexi Ha OyAiBeNbHIN IUIOMIAALI 00’ €KTY BUKOHYIOTH MOBITPSHHUMH, & B 30HI poOOTH
KpaHiB 1 MiZiBeICHHS KUBJICHHS 10 OAIITOBOTO KpaHy — MiJ3eMHIMH KaOeIsiMH.

Honatox 6

HopmaruBHi gaHi 11 po3paxyHKy MOTpeOU B eNeKTpOeHeprii

HaiimenyBanns OpuHu ToryxHicTh . Burparu ... | KoedimienT KOG@IHICHT.

. . CJIEKTPOIBUTYHIB, | €IEKTPOECHEPTTi, MOTYKHOCTI,
CIIOKHABAYiB BUMIpY nonuty, Kn

kBT kBTxroxa CosQ

1 2 3 4 5 6
CuIioBi:
€KCKaBaTOPH T 80 0.5 0.6
0amToBi KpaHu
BaHTAXKOII1T EMHICTIO
mo20T IIT 30..60 0,5 0,7
Bix 21..75 T 75..200 0,5 0,7
Kpanu camoxiani IIT 20..70 0,4 0,7
MauToBi NiTHOMHUKHA | IIIT 5..10 0,3 0,7
Berononacocu LT 17..45 0,5 0,6
Posunnonacocu LIT 2.4 0,5 0,6
Enextpo3BaproBanbHi | 1IT 15..30 0,5 0,4
armapaTu
EnextpoyurinpHioBadi | mT 1.5 0,1 0,4
EnextpoibpaTopu T 1 0,1 0,4
EnextpodapOonynst |t 0.5 0,1 0,4
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IlepecyBHi  MausipHi | T
CTaHITI{

10

0,5

0,6

[TanboBi T
BiOpo3aHyproBaui

22..100

0,2

0,4

Po3uuno- T
0eToHO3MIIITyBaui

2..16

0,5

0,6

LlemenT-mymka T

5.5

0,7

0,8

EJ'ICKTpOHaBaHTa)KYBaLI T
OCrjim

5.6

0,6

0,7

[lITykaTypHuii arperar | T

5.25

0,1

0,4

HITykatypHa cTaHmis |IUT

10.0

0,1

0,4

dapOyBanbHUMA T
arperat

0.27

0,1

0,4

Arperar IS | TIT
HaHECEHHS
IIITaKJILOBKU

0.55

0,7

0,8

Bupo6uuyi norpedu:

TpanchopmaropHuit M

MiirpiBaHHs OETOHY

60

Tpanchopmaropuuit M

MiIIrpiBaHHS TPYHTY

12..25

TpanchopmaropHuit M

MiIIrpiBaHHA TPYHTY 13
3aCTOCYBaHHSM
€JIEKTPOIIOMITH

2..10

EnextponiairpiBanus
LIETJIAHOL KIaJKH:

3a HaAsIBHICTIO | M

yTeIIroBaya

30..60

3a BIZICYTHICTIO | M

yTeIIroBaya

60..180

Enextpocyurinus M

IITYKaTypKH

EnextponporpiBanus M

O0eTOHY Tpu 30BHINIHIN
temneparypi -20° C

95..190

[TigirpiBanHs TPYHTY | M

BEPTUKAJIbHUMHU
CJIICKTpOAaMU

35..45

[Ipucrpiit T

€JIEKTPOIPOTPiBaHHS

500

0,5

0,85

BHyTpilHe OCBITICHHS:
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KonTopa, M2 0.015 0,8
JUCTIETYEPChKa,
MOOYTOBI TPUMIIIIEHHS
JlymioBi 1 BOupaibHi M? 0.003 0,8
Cknaam 3aKpuTi M2 0,0015 0,35
Hasicu M2 0,003 0,35
MaiictepHi M2 0,018 0,8
[TpoxinHa 100M? 0,8..1
Binkpuri cknaam 1000 m? 0,8..1,2
Inaneui 100M? 0,8..1
Kiryou 100M? 1,0.1,2
Beronno- 100Mm? 0,5
PO3YMHO3MIIITYBabH1
BY3JIH
ApmarypHi MalicTepHi 100Mm? 1,3
JlepeBoomnopsKyBanbHi | 100M? 1,8
MalcTepHi
MexaHiyHi MalcTepHi 100M? 1,3
30BHIIIHE OCBITIIEHHS:
Tepuropis maliqaHInKa 100M? 0,015
Binkpuri CKIIanChKi | 100Mm? 0,05
MaWJIaHYNKHA
OcHOBHI ~ JIOporH  1|KM 5.0
poi3au
Hoporu 1 IIPOi3/HU | KM 25
JIPYTOPsTHI
Maiinagunukn 115t | 100Mm2 0,08
3eMJISHUX, OCTOHHUX Ta
KaM’sTHUX poOiT
MaiigaHunku st | 100m?2 0,5
€JIEKTPO3BaAPIOBATILHUX
poOiT
MaiinaH4uku st | 100M2 3,5
MOHTaKHUX POOIT
ABapiiiHe OCBITICHHS KM 3,5
Honartok 7
TexHiuHI XapaKTEePUCTUKU CUIIOBUX TpaHCHOPMATOPIB
Tun [TotyxHictb, |Tun [ToTyXHICTb,

kBT kBT




Honatox 8.

Buxinni nami:

T™™ 50/6 |50 TM 100/35 |100
T™M 100/6 |100 T™ 180/35 |180
T™M 180/6 |180 TCM 100/6 |100
T™ 320/6 |320 TCM 20/10 |20
T™M 50/10 |50 TM 560/35 |560
TM 100/10 | 100 ™ 1000
1000/35
T™ 320/10 | 320 ™ 1800
1800/35
TCM 560/6|560 TMC 20/60 |20
TM 560/10 | 560 TMC 35/6 |35
T™ 750/10 | 750 TCM 65/16 |65
™ 1000 TCM 320
1000/10 320/16
™ 1800 TCM 35/10 |35
1800/10

Bapiant Cunosi, mt Bupo6unui, mT |30BH.  ocBiTH, | BHyTp. o0CBiTH, | 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

12 11 7 6 12 3

13 12 5 4 13 1

14 9 6 7 4 2

15 10 4 5 8 3 46




BucuoBok

INPAKTUYHA POBOTA Nel4
Tema: Po3paxyHok nmorpedu y Boai

Mera 3aHSITh - O3HAWOMHTHCh 3 METOJUKOI PO3PAaXyHKYy THMYAcOBOTO BOJOMOCTAYAHHS
OyamaiilaH4YmKa.

3arajbHi H0JI0KeHH

TumdacoBe BOIOMOCTA4aHHS Ha OyIMaiJaHYMKy TNpU3HAYCHE s 3a0C3MEYCHHS BHPOOHUYMX,
roCIo/1ap4o-moOyTOBUX 1 MPOTUIIOKEKHUX MOTPeED, J1/C:

Q=F_ +05=(P +P.|.Ile

F..- BuTpara BOJM Ha MPOTHUITOKEKHI TTOTPEOH, J1/C;

P, . )
- BUTpaTa BOJH Ha MOOYyTOB1 MOTpedH, Ji/c;

P, :
P - BUTpaTa BOJM HAa BUPOOHMYI TOTpedH, J/C.
P =Fl+Fk
BuTpara Bou Ha MoKeKeTaciHHS BU3HAYAETHCS 3AJISKHO Bifl TUTOI 320y J0BH.
L Mombuk o N oxa ik
T TR T T ne

Al- guTpara BoM Ha yMHUBaHHS 1 Ky, JI/C;

A guTpara BOJM Ha IPHIOM IyIIy, JI/C;

N _ saranbha kinbkicts THX, 10 HPAIOOTh;

b - HopMa BoIOCTIOKUBAHHS HA | YOI y 3MiHY.

3a HagBHOCTI KaHamizamii — 20-25 i;

a - HopMa BOJOCIOKMBAaHHS Ha 1 4OJI., 10 KOPUCTYEThCs AymieM — 80 Ji;
k1- xoedilieHT HEpiBHOMIPHOCTI CIIOYKMBAHHS BOJIH;

k2- koedirrieHT, 1110 BPaXOBY€E YUCIIO TUX, II[0 MUIOTHCS BiJl HAWOUIBIIIOTO YHCIIA THX, IO MPAIIOIOThH B
3MiHY;

t- urciio roguH poOOTH MymoBoi ycTaHOBKH — (0,75 roanHM;
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N — 9UCIT0 TOAWH pOOOTH B 3MiHY — 8 TOAMH.

Butpara Bogu Ha BUpoOHMUI TOTpedH, j/c:

[ T
T T (4

1,2- xoedilieHTa Ha HEBpaXOBaHy BUTPATYy BOJIH;

k3- xoedimient HepiBHOMIpHOCTI BogocnokuBanus (1,3-1,5);

N- gac poOOTH B 3MiHY, TO/I.;

Yq - cymapHa BUTpaTa BOJAY B 3MiHY, JI, Ha BCl BUPOOHUYI IOTPEOH, Ki CIIBIAAIOTh 32 4aCOM pOOOTH.

Hiametp TpybonpoBoy, MM, PO3paxoBaHHii 11O POPMYIIi:

ne
Q — 3aranbHa BUTpaTa BOJH, JI/C;

V — HIBUJKICTH PYyXYy BOJU MO TPyOOIIPOBOAY, M/C.

Hpuxaan

ITouarkoBi naxi

1. TIlnoma 3a6ynoBu — 0,45 ra;

2. Burpara Boau Ha noxesxxeracinas 10 i/c;

3. Hopwma BogocnoxuBaHHs Ha | MOaUHY B 3MiHY 3a BiICYyTHOCTI KaHami3zanii — 10/15 m;

4. Hopma BoJOCTIOKHBAHHS 1110 KOPUCTYETHCS AYIIEM 3a BiACYTHOCTI KaHamizauii — 30/40 i;

5. KoedimieHT, 1110 BpaXxoBye YHCIIO THX, 1110 MUIOTHCA Bl HAHOUIBIIOTO YKMCiia THX, 10 MPaLO0Th
B 3miny, — 0,3/0,4 7;

6. 3arampHa KiTbKICTh THX, IIO MPALIOIOTH B 3MiHY — 82 JIIOIUHY;

7. Ywucno roguH poOOTH TymIoBOi ycTaHOBKU — 0,75 4.
Pozpaxynku nmotpedu y Boji mpuBeieHi B TaOIUILIX 22.
Tabmums 22.

Po3paxyHok moTpedu y Boji Ha mOTpedu Oy IiBHUIITBA

Koedirmient .
HaiimenyBanHs On. K-1p Hopma HEpiB- Koed. Brrrpata Boau  sMiry
BUM. BOJIOBTPAT.JI/C . . a/c
HOMIPHOCTI
1 2 3 4 5 6 7
Butpara BOaum Ha
MIPOTHUTIOKEKH1 ra 0,45 |10 — — 10
norpedu
Brrpara oan ma |, lgs | 10/15 12013 N
YMHUBaHHS 1 Ky == =0,043 4




Butpara somt Ha |, gy |30/40 - 0,3/0,4 | otizins.
iy mmam =(0,37
Paszowm: 10,4
Tabmmis 23.

Butpara Boau B 3MiHy Ha BUpOOHUY1 OTPEOH, CITIBIIa a4l B Yaci

KinpkicTh Hopwma Burpara
HaiimenyBanus po0iT Om. BUM. . BUTpPATH BOJH | BOAH B 3MIHY,
3arajlpHa |y 3MIHY Ha OJI.-BHUM. 1
1 2 3 4 5 6
BurotoBneHHs po3unHy M 40 1 180/275 275
BHrpTaneHHﬂ OCTOHHOI w3 50 5 250/300 500
cymimri
3anuBKa OeTOHY M 5100 12 300 3600
Vxinamgangs ey 1000 mr. |110 3 220 660
HITykatypHi po6oTH M2 7330 94 2/8 470
Mansipai po6oTH M? 4992 120 1 120
3anpaBka aBTOMAIlIUH Mmamr.-3m. |1 1 400/700 550
Pazom: 7675
Hiametp TpyOompoBoay:
HomaTtok 7
Buxinni naumi
Bapiant 1 2 3 4 5)
[Tnomra 3a0ynoBu — ra; 0,50 0,70 (0,38 0,63 |0,54
3aranpHa KUTBKICTh THX, IIO MPAIOIOTH B 3MiHY - | 46 79 56 90 45
0
Kinbkicts 3mMiH 1 2 1 2 2
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PozpaxyHok moTpebu Boau

O6’eM poOiIT y 3MiHY Butpartu Boau, ji/c
N | Crowamas Omunung | KiabkicHui Ea? . 3aranbni
3/ | BOIN JUTHILL BUTPATH B
BUMIPY | IOKa3HHUK | OJMHHMINO | .
) JiTpax
BUMIpY
1 |2 3 4 5 6
1. BupoOunui motpebu
Ilpuecomysanms:
L |grmy w3 23
2 erna}};a KJIaJKa M 45
3 ?HT aT HiZI M 68
g, |MIYESLYP w2 120
5 pobotu r 5
" | 3ampaBka '
Oy.MamH
Bceboro:

II. Ha rocniojapchKo-NuTHI MOTpedu

Ilumni sumpamu:
6. | MpairorotmnX O],
7' Ta 1HII OTpedHn | JIFO1I.
" | KopucryBanus O],
JTyIIIOM
Bceboro:

I11. TIpoTunoxesxHi noTpedH

8. | Ilmomia M2
Bcnoro:
Pa3zom:
BucnaoBok
IIPAKTHUYHA POBOTA Nel5

Tema: Po3paxyHoOK TeXHIKO-eKOHOMIYHHMX OKA3ZHHUKIB
Merta 3aHATH — HABUUTHUCH PO3PAXOBYBATH TEXHIKO-€KOHOMIUHI Moka3Huku BI'TL.

Tabmuus 24. TEII 6yarennJiany



OnuH.

ITokazHuk BUMipY KinbkicTb [Tpumitka

[Tnoma GyiBeIPHOTO MaiTaHYHKa M2 3364 F

[Tnomma npoeKTyrodoi 6y B M2 961,2 Fn

IC_I;O(;H;; 3a0yI0BH THMYacoOBUX OymiBenb i 2 299 Fr

JloBXnHa TUMYACOBHUX:

- Topir M 232 mupuHa 3,5mM

- BOJIOIIPOBOJY M 150 TUMCAYOBI

- Kaganzamiil M 42 THMCAYO0BI

- SJIEKTPUYHO CHJIOBOI MEPExKi M 63 THMCA4OBI

- OCBITJTFOBaJIbHOIMEPEKi M 183,8 TUMCAYOBI

- OrOpOXKi M 233,2 TUMCAYO0BI1

Koedimient KTII 23 KTII=Ft x Fu

KoMrmakTHiTE OyATeHIIaHy

K1 % 28,5 K1=Fn/Fx 100

K2 % 6,59 K2=F1/Fx 100
BucHoBok
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