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Buknanau: Majgenbs Hatanas OJsekciiBHa

[IpenmMer: YnpaBiaiHHA NPOEKTAMH

I'pynia Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iHXKEHEPisD)

VYpok Ne 29-30

Tema: IIoTOKOBi MeTOAM OpraHi3amnii OyaiBHMUIITBa
Tema ypoky: OcHoBHi napameTpu 6yaiBenbHUX NOTOKIB

Knacudikauis 6yaisenbHMX NOTOKIB Ta METOAM OpraHi3auii NnOTOKoBOro
BUPO6GHMLTBA

MeTta ypoOKy: HaBUMUTHCS Ta O3HAUOMUTHUCSA 3 3arajlbHUMU MPUHIUIN TOHITTIMU
Oy/1BEJIbHOI JISTTLHOCTI, OCHOBU MPOEKTHOT CIPaBH, €Tal Ta CTaAisIMU MPOCKTYBaHHS,
oprasizaili€ro OyiBeIbHOTO MANPUEMCTBA.
Tun ypoky: koMOiHOBaHUM.

X114 YPOKY:
OcHOBHI napaMeTpu 6yaiBeNnbHUX NOTOKIB

Po3pi3HAIOTE TPOCTOPOBI Ta YacoBi MmapameTpu OyiBeIbHHX MOTOKIB. IIpocTopoBi
rmapaMeTpH (3aXBaTKH, JUISHKHU) - II€ YaCTHHH OyIIBENIh 200 CIIOPY/, IO 3a0€3IeUyI0Th
HEOOXITHUM (PPOHT poOIT cremiam3oBaHoi Opuraau (JaHKH), BOHH MAalOTh, K IIPaBHUJIO,
IIPUPOJIHI MEXKI.

Hanpuknan, saxeamxa € dactuHOro OyaiBii abo CHOPYyAW: B OJHOIOBEPXOBHUX
IIPOMUCIIOBUX OYIIBJISAX - 1€ OWH a00 KUJIbKA MPOJIbOTIB, a00 yacTHHA OY1BII B MEXKax
TeMIEepaTypHUX IIBIB, y 0araTornoBepXOBUX OYIIBJISX - II€ MOBEPXHU; Y CBOK 4YEpry,
MOBEpPX MOXKe OyTHM TOAIJICHMH Ha KUIbKa 3axBaToK; ISl BHYTPIMIHIX poOIT
(omopsIKYBaIBLHUX Ta 1H.) 3aXBAaTKOIO MOKe OyTH cekilisi OyaiBii abo HaBITH KBapTHPa
(y xutioBoMmy OymiBHUIITBI). Ha NMHIAHO-TIPOTSHKHUX 00’€KTaX MOXYTh BUAUISTUCH
YMOBHI 3axBaTKU 3a JOBXHHOIO crnopyau. [lpu OymiBHUIITBI 30ipHUX 00’ €KTIB
BUJIUIAIOTh TaKOX MOHMAMNCHI OiNsAHKY, $IKI OOCIYrOoBYIOTHCS OJIHUM KpaHOM 1
CKJIaJIalOThCS 3 OJTHI€T a00 KIJIBKOX 3aXBaTOK.

YacoBl mapameTpu MOTOKIB: pumm TOTOKY - p ; KpPOK TOTOKY (BHYTpIIIHINA Ta
30BHIIIHIN) - 2, mpueanicms cmano2o NOmMoxKy - T nepiodu poseopmanus - T' Ta
320pmanHs - T"' TIOTOKY; NOKA3HUK PIBHOMIPHOCMI NOMOK)Y 6 Yaci - a ; . 3A2a/lbHA

mpuganicms nomoxy - 1.

Put™m moToky - 1e TpuBadicTh POOOTH CIIEIIali30BaHOI OpUTraayd Ha BIABEICHIM IS
Hel 3aXBaTIIi.

Kpox moToky BHYTpilIHIM - 1€ MPOMDKOK Yacy MDK IOYaTKOM pPOOOTH JBOX
CYMDKHHMX OpuUraj; KpoK MOTOKY 30BHIIIHIN - I1€¢ TPOMDKOK Yacy MiX BKJIIOUCHHSM 1
MMOTOKOM JIBOX CYMIKHUX 00’ €KTIB.

Ha puc. 6.4 (a) maBeneHo nukiorpamy OYiBEIBHOTO MOTOKY, MPU YOMY Ha BicCl
opauHat BigkiagaroTh 3axBatku (I, 11, III, ...), a Ha Bici abcumc - yac (pobOoui 3MiHH,
n00H, THOKHI); TOXHUJI JHIT - 11e pyx poboumx Opuran 1,2,3.4; Ha puc. 6.4 (6) - rpadik
pyxy poboumnx Opurai.

3araipHa TPUBAIICTh MOTOKY 7; - 1€ 3arajbHUM TepMiH POOOTH B MOTOIl BCIX
OyniBeNbHUX OpUTa.

[lepion posropranHs moToky 7' MOpPIBHIOE Yacy BCTyIy Opuraj y poOoTy; mepiofn
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3TOpPTaHHS MOTOKY T" - II€ Yac, KOJU OpUraau, BUKOHABIIN CBOIO POOOTY, BUXOJIATH 3
MIOTOKY.

TpuBasicTh CTaNOro MOTOKY T - 1€ MEpioa 4acy, KOJHM OJHOYACHO MPAIOI0Th yCi
Opuraau.

[Toka3HUK PIBHOMIPHOCTI MTOTOKY B Yaci a JOPIBHIOE YACTII BiJ MIJIGHHS TPUBAJIOCTI
CTaJIOTO MOTOKY T" Ha 3arajbHy TPUBAJICTh MOTOKY 7.

OcHOBHI MaTeMaTUYHI 3aJ€KHOCTI MiX ITapameTrpaMu OyiBeIbHOTO MOTOKY':
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Puc. 6.4. lluknorpama 0yaiBeabHOro noToky (@) i rpagik pyxy
opuran (0): 1,2,3,4 — cnemianizosani notoxku (n = 4); LILIIL,...m —
00’€xkTH 200 3aXBaTKH; 7, — KPOK MOTOKY

VY 3B’s13Ky 3 TUM, [0 MAaKCUMaJIbHa MTPOAYKTHUBHICTH Ipalli JOCITAETHCS MPU TPUBAIIOMY
NOCTIHHOMY 3aBaHTaxeHH1 Opuraj (y nepioau po3ropTaHHs Ta 3rOPTAHHS MOTOKY
MPOAYKTUBHICTh 3HUKYETHCS, 1110 3yMOBJIEHO Tepe0a3yBaHHsIM Oy/1IBETbHUX MaIluH,
OpraHi3allifHIMU HEJI0JIIKaMH Ta 1H.), PU MPOEKTYBaHHI MMOTOKY CJIiJI MParHyTH, 00
MOKAa3HUK PIBHOMIPHOCTI IMTOTOKY B 4Yaci a OyB sikomora Oimbine. [le moxe 6yTu
JOCSATHYTO (TIpU HE3MIHHIM KIJIBKOCTI BUKOHYBAHHMX TEXHOJIOTIYHUX MPOIIECiB)
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30UIBIIICHHSM KUTHKOCTI 3aXBaTOK, HAPUKIAA, P OYAIBHUIITBI BEIMKO1 KITBKOCTI
OJTHOTHUITHHX JKHTJIOBHUX OYJIHHKIB a00 BEJIMKHUX IPOMHMCIIOBUX IiIIPHEMCTB.

AHani3 00’ €MHO-TUIaHYBaJIbHUX 1 KOHCTPYKTUBHUX PillIeHb IPOMHUCIIOBO-IIUBUIBHUX
00’€KTIB CBIAYUTH, IO OpraHi3allisi MOTOKOBOTO OYIIBHUIITBA HAWOMIIbHIIIA IIPU
MacoBIi 3a0y0BI1 JKHTJIIOBUX MAaCHBIB, OYIIBHUIITBI BEJTUKUX IIPOMHUCIOBHX CIIOPY/I, a
TaKOX JIIHIMHO-TIPOTSHKHUX 00’ €KTIB (IIJIAX1B, TPYOOIPOBOIB, JiHIA €IEKTPOMEPEK
TOIIIO).

2. Knacudpikauis 6yaisenbH1X NOTOKIB Ta METOAM OpraHisaLii NOTOKOBOro BUpo6bHuLTBa

ByniBenbH1 MOTOKM KIacH(pIKYIOTh 32 TAKUMHU O3HAKaMHU.

3a cmpykmypoio:

a) cIelmiaTi30BaHi MOTOKH, MPOAYKINEIO SKUX € OJHAKOBI KOHCTPYKTHBHI €JICMCHTH
OyniBesib a00 aHANIOTIYHI BUIM poOIT (yIalTyBaHHs IMOKPiBIIi, OMOPSKYBaIbHI
po6OTH Ta 1H.);

0) 00’€KTHI IMOTOKH, SIKI CKJIaJIAI0THhCS 3 KUIBKOX CIEIiali30BaHUX MOTOKIB Y MEXax
00’€KTa; MPOIYKIlS [IUX TMOTOKIB - 3aKiHUEH1 Oy 11BEJIbHI 00’ €KTH;

B) KOMILUICKCHI IIOTOKH - 1€ TIO€HAHHS 00’ €KTHUX MOTOKIB 31 3BEICHHS OKPEMHX
PI3HOTHITHUX CHOPY/, SIKi CTAHOBJISITH €IMHUN KOMIIJIEKC CIIOPY/I.

3a vacosumu napamempamu (puc. 6.5):

a) PUTMIYHI TOTOKH, B IKUX PUTMHU pOOOTH OpHraj Ha 3aXBaTKax OJHAKOBI;

0) KpaTHOPHUTMIYHI - pUTMH POOOTH OpHUIag KpaTHI Mi’K CO00I0;

B) PI3HOPUTMIYHI - pUTMH POOIT Ha 3aXBaTKaX HE OJHAKOBI 1 HE KpaTHI MiX CO0O0I0;

r) cTajdi IOTOKH, B IKUX a > 0;

1) HecTall MOTOKH, 11¢ « = 0.

3a cmynenem cneyianizayii podouux oOpurai:

a) 3 MIOBHUM PO3WICHYBAHHSM IPOIIECIB, JIe TOTOKOM € TIPOCTHI Oy 1BETbHUN
npolec (HampuKJIaa, TyKaTypHl poOOTH);

0) 3 YaCTKOBHMM PO3WICHYBAaHHIM MPOIIECIB, JIe MOTOKOM € CKJIaIHUM OyIiBEIbHUMI

nporiec (HampuKiIaI, OmopsIKyBaJIbHI pOOOTH, 10 SKUX HaJIeKaTh MTYKaTypHI,
MaJISIpHI, IINajaepHi poOOTH).
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Puc. 6.5. Buau nmorokis 3asexkno Bix purmy poborn opuran (1, — purMu
IOTOKY): 4 — PUTMi4Hi; § — KpATHOPUTMi4Hi; 6 — pi3HOpUTMIYHI
3anexHo Bij cnenudiku 00’ €KTIB, 0 OYAYIOTHCA, TOIIIBHO 3aCTO- COBYBATH
P13H1 METOJIM OpraHi3ailii HOTOKOBOI'O BUPOOHUIITBA.

Ilomoxoeo-3axeamuuii METOI palliOHAIbHO BUKOPUCTOBYBATH ITiJ] 9ac CIOPYIKEHHS
OJTHOTUIHUX 00’ €KTIB, HANPUKIAL, KUTIOBUX OyAuHKiB. Ilpu 1nboMy KOXHUH 00’€KT
MOAUISIOTh HA 3aXBaTKH, OakaHO pPiBHI ab0 KpaTHI 3a TPYAOMICTKICTIO; POOITHUYI
Opuraay, OCHAICHI HEOOXiTHMMH MaIlMHAaMH Ta OOJagHaHHSAM, IOCIIJOBHO
MepexonsaTh 3 OJHI€T 3axBaTKu Ha 1HIOIy. PutmMum pobotu Opurag Ta KpOKHU
creriagi3oBaHUX MOTOKIB MOKYTh OyTH piBHI a00 KpaTHI 3a 4acoM.

Ilomokoeo-ninitinuii METOJ BUKOPHUCTOBYIOTH [IJIsI OpraHizallii 3BEJCHHS JIHIINHO
OPOTSHKHUX OyJiBeNb (IUISIX1B, KaHAJIB, TPyOONnpoBoaAiB Touo). [Ipu 1boMy BUALISIOTH
TaK 3BaHI YMOBHI 3aXBaTKU - YaCTUHU JIIHIAHOI CHOpPYAM 3a JIOBXKHUHOI. PoOiTHMUI
Opuraau, OCHAIlEHI HEOOXITHMMH OYIiBEJIbHUMU MallMHaMu Ta OOJIaJHAHHSIM,
pyXarThCsi B3J0BXK TpacH B MEBHIH TEXHOJIOTIYHIM MOCIIIOBHOCTI 1 3 OJIHAKOBOKO
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mBUKICTIO. TpuBamicTh OyaiBHUIITBA T BU3HAYAIOTH 32 (DOPMYIIOKO:
L
T'=t"+—,
9

ac ¢’ —4ac MK mo4aTkoM poOOTH MEPIIOi 1 OCTAHHBOI OpUran y moro-
ui; [ —3araapHa JOBXKHHA CIOPYAH; ¢ — WIBUIKICTh PyXy OpHraz.

Jlnst mpuckopeHHs OyAIBHHOTBA CTBOPIOKOTH MapasieNibHI MMOTOKH,
KUTBKICTB SIKUX /] 3aJIC)KUTH Bl 3a1aHOTO TCPMIHY OyIIBHULITBA!
-t
T, -t

3

ne 1I'— TepMin OyAIBHUIITBA OJJHUM MTOTOKOM 31 MBUAKICTIO & ; T, —
3alaHUH TepMIH OYIIBHHULITBA.

Memoo po30inbhux nomokie BAKOPUCTOBYIOTh IIPHU 3BEACHH1 00’ €KTIB, PI3HUX 32
00’ €MHO-TIJIaHyBaJIbHUMHU T4 KOHCTPYKTUBHUMHU pilieHHSMU. [Tpyu iboMy Oy [IBHUIITBO
3IIACHIOIOTH OKPEMHUMH TIOTOKaMH, SIKi MAIOTh Pi3HI 4acoBi mapameTpu (PUTM, KPOK); i
MOTOKH 00’ €JIHY€E B 00 €KTHI Ta y €IUHUN MOTIK KOMILIEKCY 00’ €KTiB. BKiltouaTu B MOTIK
yci OyJliBeNIbHI IPOLECH He 000B’I3KOBO; MOKHA OpraHi3yBaTH OTOKOBE BUKOHAHHS
HaWBaXJIMBIIKUX OY/IBEIHLHUX MPOIIECIB.

Iuranna 19 camonepeBipku

1. JlaiiTe BUSHAUYEHHS «IIPOEKT» Ta BU3HAYTE 32 SIKUMU O3HAKaMH MPOEKT BiAPI3HIIOTH
B1JI IHIIIUX BUIIB JISUIBHOCTI.

2. HaBeniTh kiacudikariito mpoeKTiB.

3. Ha3BiTh Buau AiSTBHOCTI y CydacHOMY O13HECI, SIKi MOKHA BIJTHECTH JI0 MPOEKTHO-
Op1EHTOBAHUX.

4. Ha3BiTh mpoekTH, siki Bu HaityacTiine 311iHCHIOETE y CBOEMY JKHUTTI UM npodeciitHin
JUSAIBHOCTI.

5. Ilepeniuip Mi>kKHapOJHI acoIliailii Ta opraHizaiii, mo 3aiMarThCs CTaHAAPTH3AIIEI0
MPOEKTHOT J1SIIbHOCTI

6. Po3kpuiiTe 3MiCT ynpaBiiHHS NPOEKTaMH.

7. Ha3BiThb OCHOBHI IPUYHMHH, 1110 0OYMOBHIJIM BUOKPEMIIEHHS MPOEKTHOTO
MEHEIP)KMEHTY y CrielialibHy cepy IisNIbHOCTI

8. OnuiiTh GyHKIIT TPOCKTHOTO MEHEIKMEHTY.

9. Ha3BiTh OCHOBHI 1I1J11 yIPABIIHHA MPOEKTaAMHU.

10. IlepeniuiTh Ta KOPOTKO OXapaKTEPU3yHTE MPOLIECH B YIPABIIHHI MIPOEKTAMH.

11. Poskpuiite CTpyKTYpy POpMyIIsipy NPOEKTY.

12. Ha3BiTh OCHOBHHMX YYaCHHKIB IMPOEKTY.

13. JlaiiTe BU3HAUEHHS KUTTEBOMY LIMKIIY IPOEKTY, HA3BITh OCHOBHI HOTO (ha3u, cTaii.
14. OxapakTepu3yhTe CUCTEMHY MOJIETb YIIPABIIHHS MPOEKTaAMHU.

15. TlosICHITH PI3HUITIO MiXK YXKUTTEBUM IIUKJIOM MPOEKTY Ta KUTTEBUM ITHKIIOM
MPOJYKTY
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