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Ca:tcemak: Pas6oj noapuuncke ekcnhnoamauuje ce y aenukoM cmeneHy 3acHu6a Ha 

ceecmpanoj Mexanusauuju pyoOapckux paoOo6a. Kako 6u ce 3a0o6o;bunu nompe0Hu 

xanauyumemu, MeonxoOHa je npuMeHa caeepeMeHe MexaHu3auuje, GeJMKUX 

xanauyumema u noys0aMocmu y paOy. Hauwe, ca cmenmeHoM nogsehatba 

JjexanusosaHocmu padoda cMalbyje ce Opoj sanocnenux paOHuka, nosehasa 

npooOyKkmuaHocm paoa, cMatbyjy mpouiko6u no jeOunuuyu npou3600a, a CaMUJM muM 

u nogehasa ekoHoMuunHocm noepuuncke ekcnnoamauuje. IIpeoem ucmpaoicueatba 

cy pomopnmu Oaeepu SRsI200 oju npeOcmadbajy CaMOXOOHy  MaWIWH} 

KonmuHyupanooe Oejcm6a HaMetbeHy 3a omkonasatbe Janog6uHe u KopucHe cyncmaHue 

Ha MOGpWuHCKUuM KoOmoOđuMa. Y osoM paOy kopuuhenu cy uROeKcCu KoHmpo/e 

oopoicasatba pomophux 6azepa u uH0ekcu kopuuihetba pomopuux 6azepa, Ha oCHO8y 

Kojux je usapuieHo paneupatbe pomopHux 6azepa Memo0o TOPSIS koja ce aacHus6a 

Ha koHuenmy da o0a0pana anlmepHamusa mpe0a uMamu Hajkpahy yOa:;benocm oO 

nosumudHo?e uOeanmHoe pewehsa, oOHocHO Hajaehy yOa/;beHocm oO HezamudHoO2 

uoea.noe petuetba. 

Kuıyune peuu: pyoapcmeo, pomopuHu Oačep, uHOekcu oOpoicadatba, WHOeKCU 

xopuuhetba, TOPSIS
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1 Ymoi 

Pyxnapcka rpon3Bojna rpe,icTaBJba TOIIJIOTHy H CHpOBHHCKy Oa3y CaBpeMeHe 

HHJUycTpuje. OHa cHaO)teBa rOpHBOM cHepreTHKy H Jipyre rpaHe rIipHBpe,jne pyylaMa — 

MeTaJIyprHjy, XeMHJCKHM CHpOBHHaMa — XEMHJCKy HH/yCTPpHJy H JIp. IloBpmmiHckKa 

eKkcrioaTanuja MHHCpaJHHX CHpOBHHa CC H3BOJM HCHOCPpCIHO Ca 3CMJbHHC 

TIOBpIHTHHe H OOyXBaTa JU(Be OCHOBHe rpyrne pajlioBa: pajloBe Ha OTKpHBIH (jaOBHHH) 

H pajoBe Ha KOpHCHOJ MHH-cPaJIHOJ CHpoBHHH. [1] 

MH36op HauunHa ekcrimoaranuje, TexHHuKuHx cpejicraBa H TexHoJIOrHje BObema 

pynapckux pajloBa 3aBHcH OJ OpojHHx H pa3HOBpCHHX uHHHIama: MoOhHocTH H yrha 

HarHOa nexumra, MohHOcCTH M (bH3HMuKO-MeXaHHUKHX OCOOMHa OTKPHBKC, 

KBaJIHTATHBHHX H KBaHTHTaTHBHHX IHIOKa3aTeJba Je)KHIHTA, Tp)KHIHHC BpeJIHOCTH 

MHHePaJIHC CHpOBHHC, XHJIDOTCOJIOTHJE H KJIMMC perMOHa y KOJEM Je JICKHIHITC 

JIOIIHpaHO, TpaHCHIOpTHHX KOMyHHKalMija, pa/iHax H MaTepHjajinax pecypca H np.[1] 

OcHoBHu yTHIaj Ha H30op TexXHoJmorHje H MeXaHH3anuje py}lapcKHx pajloBa, 

a CaMHM THM H Ha TČXHO-ĆKOHOMCKC IHIOKad3aTCJbC HOBPIHHHCKC CKcCIJIOaTAIUHJC, 

HM4aJy yCJIOBH 3aJterabba me»xHmira. |[1] 

Pa3BOj HOBPIHHHCKeE cKCHMJOATAIMJE CC y BCJIHKOM CTCHCHy 304CHHBa Ha 

CBecTpaHOoOj MeXxaHHyaanujH pyjnapckux paoBa. HaMMe, ca CTemeHOM moBehama 

MeXaHH3OBaHOCTH pajoBa CMaM»yje ce Opoj 3amocMeHMXx paHHMKa, moBehaBa 

TIpOJIyKTHBHOCT pajla, CMaFbyJy TpOTHIKOBH IIO JeJUHHIIH IIpOH3BO/la, a CaMHM THM H 

HoBehaBa CKOHOMHUHOCT TIIOBDHIHHCKE ecKcOaTamMjJe. IIpomec MexaHH3aauje 

pynapckux paoBa ce OJBHJa HO IHIDHHIMIHy OJ IHpOCTOr Ka CJIOXECHOM — OJ 

MexaHunanuje nojenHHauHHx Ornepatuja JIO MeXaHH3allHje yKyIHOT TEXHOJIOHIIKOr 

nponeca.MexaHmnanuja py}hapckMux paoBa Ha HOBPIHHHCKHM KOHOBHMa y 

pa3nHuHTHM HIpHpOJIHHM yCOBHMAa OCTBapyje Cce pa3jMuMTHM MaHHHaMa H 

ypebajuMa, npH ueMy ce yBeK HacTOjH Jla ce moje/uiHauHe Ornepanuje y BDEMeHy H 

TIpOCTOpy NHOBO;Ky y JOJMHCTBCHHy TEXHOJIOHIKy HIcMy. Msaa omepanuje Koja cc 

H3BOJUH JČJIHOM MaIIIHHOM, CJICJIH JIipyra KOJa Ce y HCTOM TECMIIy H3BOJH CJIeehOM 

MaIIIHHOM, IIpH ueMy Jipyra ManriHa Mopa OHTH IOBe3aHa Ca IIDBOM TaKO Jla Cc 
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00e30e)mH HeHpeKMHJIOCT yKyHHOT HpOHeCca. OBaKO HOCTaBJbeHa opraHMHmamuja 

TEXHOJIOIIIKOT  HpOHeca OJTOBapa IpHHHMHHMMa „KOMIJIČKCHEC MeXaHH3abujc 

HpoH3BojnHHx mnpomeca. [1] 

TlO KOMIJIČKCHOM MeXaHH3aIUHJOM py/lapcKMx pamoBa ce Hojpa3yMeBa 

BHCOKH CTCIICH MeXaHH3aLllHje IIDH KOJeM Je TEITIKH pyuHH paji HCTHCHyT He CaMO H3 

OCHOBHHX, Beh H H3 noMohHux tmpomeca. [1] 

Poropnu Oarep rpeDjicTaBJba CaMOXOJIHy MaIHIHHy KOHTHHyHPpaHor JIcjCTBa 

HaMeCMbeHy 34 OTKOHaBaĐ=C jJaHOBHHC H KODpHCHC CyHCTaHINC Ha IHOBPpHIHHCKHM 

KOHOBHMa. OrkomaBaMb=e MaTepujaHa BpHnmH Ce BejpMMHaMa KOJeE Cy paBHOMCpHO 

pacnopebeHe u rpauBpheHe Ha o0ony poTopHor Touka. HMcroBpeMeHo ca o0prabbeM 

poTopHor TOukKa y BepTHKaJIHOJ paBHH H OKpeTaMbeM pOTOpHe cTpee 3aJe)HO Ca 

TriaT(DODMOM y XOpH3OHTAaJIHOJ paBHH CBaKa Be/IpHIa OTKOHaBa H3 MacCHBa OJipe3aK 

KojH je OnpeljeH OOHHKOM H TCOMeETDpHJCKMM HapaMerpHMa. OOpraĐbeM poTOpHor 

TOuUKa H HaHJIACKOM HyHHX BcpHHa y 3OHy HCTOBapHOr ceKTOpa, MaTepHjaj ce 

npa3aHu H3 Benpurtia, rpe/laje rpHjeMHOM TpaHcnopTepy Ha poTOpHoJ cTpeJH H JaJbe 

peMnoM, 3aBHCHO OJL Opoja TpeHcmoprepa Ha Oarepy, 3aJUbeM HCTOBaDpHOM 

TpaHcnoprepy. [1] 

Kon poropHMx Oarepa ce, HaKHe, HCTOBpĆMEHO Ca OTKOHABAMCM BPDIIH 

TpaHcHmopr H yTOBap OTKOHaHOr MaTepHjama y TpaHcHmopTHa cpejcTBa, pele 

JuapekKTHo ripeOanunBatbe y OJUTAraJIHITHH IIDOCTOP HJIH CKJIaJUHIIITEEbC Ha JICIIOHH]jH. 

[1] 

KnacudukKanuja poropnax Oarepa MO;Ke Ce BPpIHHTH HO OpOJHHMM H BCOMa 

pa3HOBpCHHM KOHCTDpyKLHOHHM H TEČXHOJIOIIIKHM OOcJIe)KJHM4. 

PoropHu Oarep MOxKeMO KJIACHQ)HKOBaTH : 

1. IIo HaMeHH: 

— (OarepH 3a HOBPIIHHCKC KOIIOBC, 

— (OarepH aa rpabeBHHckKe pajiOBe, 

— cnenujajHu OarepH. 
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2. IIO TeOpeTCKOM KamalHTeTy: 

Manor Kananuurera (uxo 630 m3/h) 

cpenmer Kanauunrera (ojr 630 no 2500 m?*/h) 

neJmiKor Kananurera (oji 2500 no 5000 m?/h), 

BpJIO BeJtOKor Kanaunrera (oxi 5000 no 10000 m?/h), 

Myy3eTHO BenHKor Kananurrera (ripeko 10000 m?/h). 

3. Ilo TeOpeTCKOM KamatreTy: 

Manor Kanauurera (zuo 630 m3/h), 

cpenmer kanauurera (ojr 630 no 2500 m?*/h), 

pBenKor Kanauurera (ojr 2500 no 5000 m?/h), 

Bpno BeJtoKor Kamanurera (ojr 5000 no 10000 m?/h), 

Myy3eTHO BenHKor Kananurrera (ripeko 10000 m?/h). 

4. IIo HauHHy OTKOHaBaMba OJoKa: 

3a BHCHHCKH P4JI (ca LyOHHOM KOIIaba HCHIOJI HHBeJIcTe pajiHor ritaHyMa 

Oarepa He BehOM oJ nojyrnpeuHHKa pajiHor TOuKa), 

3a BHCHHCKU H JIyOHHCKH pajt 

5. IIo RauHHy ycenaba y OJIOK: 

ca ycellabbeM y OJIOK HipH IOMepaby menor Oarepa (OarepH ca poOTODHHM 

crpeJaMa KOHCTpaHTHe JIy)KHHC H (DbHKCHHM OCJIOHIIHMA CTP6CJIe), 

ca ycemaMbeM y OJIOK IIpH HcTypaMbe poTOpHe cTpeJIe 

6. IIo rany rpaHcnoprHor ypebaja: 

ca TryceHHHUHHM TPpaHCITIOpTHHM ypelbajeM, 

ca Kopauajyhe-IHHCKHM TpaHCHĆOpTHHM ypelajeM, 

ca IIIHHCKO-TyCeCHHUHHM TpaHCHOPpTHHM ypelajeM, 

Ca IIIHHCKHM TpaHCITOpTHHM ypentajeM, 

ca KopauajyhaHM TpaHcIIOpTHHM ypelajeM. 

7. IIo y3ajaMHOM moJIO;Kajy TOpEber OKpeTHOT H JIOPber HeOKPpeTHor Jeza Oarepa: 

ca ypebajeM 3a xopH3OHTHpaMbe TOpMĐber OKpeTHor Jtena Oarepa, 

0ea ypebaja 3a xopHaoHTHpaibe 
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8. IIo ramy H nooxxajy Oce OKpeTaMba riperoBapHor ypebaja: 

Ca HCTOBapHOM KOH3OJIOM uHja Cc OCa OKpeTaMb5a MoKMama Ca OCOM 

HeHTpaJIHe OKpeTHe ITIIaT(bOpMe, 

Ca HCTOBapHOM KOH3OJIOM uHja Ce OCa OKpeTaMba Hec HOKJIAHAa Ca OCOM 

HeHTpaJIHe OKpeTHe ITIIaT(bOpMe, 

ca rpeTOBapHHM MOCTOM Ha COHICTBEHOM IHIpeTOBapHOM ypebajy unja ce 

Oca OciIOHIIa Ha Oarepy nokJIana ca OCOM HeHTPpaJIHe OKpeTHe ImmaT(bDOpMe, 

ca rpeTOBapHHM MOCTOM Ha COHICTBEHOM IHIpeTOBapHOM ypebajy unja ce 

oca OcHMOHHa Ha Oarepy He HOKMama Ca OCOM IIeČHTpaJIHe OKpeTHC 

TrimaT(bOpMe. 

9. IIo meMu pacnope/ta OcHOBHHX ypebaja: 

ca JeJIHOM IIeHTpaJIHOM OKPeTHOM TIJIAT(DODMOM Ha KOJOJ Cy OCJIOHIIH 3a 

pajHH opraH H HcToBapHu ypebaj, 

ca Je/IHOM HHTpaJIHOM OKPpeTHOM TIJIAT(DODMOM Ha KOJOJ Je OCJIOHAaIL 3a 

pajiHH opraH, OK je OcJIOHa!ı 3a HCTOBapHu ypeljaaj Ha ;OPb6M HeEOKpeTHOM 

neny Garepa, 

ca JIBe OKpeTHe IimaT(bopMe HpH ueMy je Ha TOpMOJ OCJIOHAaIL 3a pajiHH 

opraH, a Ha JIOP50J 3a HCTOBapHu yPpebaj. 

10.IIo creneHy OKpeTJbHBOCTH TOpMber OKpeTHor Jeza Oarepa: 

JIČJIHMHUdHO OKPpeTHH, 

TIOTITyHO OKPpeTHH. 

11.TIo rarry poropHe crpelme: 

ca pOTOpHOM CTPČJIOM KOHCTAHTHC /JIy;KHHC H q)I/IKCHI/IM OCJIOHIIĆM Ha 

TOpMbeM OKPeTHOM JIeJy Oarepa, 

ca CTpeJIOM KOHCTAHTHČC JIy?žKHHC H IOMĆCPDJBHBHM OCJIOHIIČM Ha TODĐĐCM 

OKPEeTHOM JIeJIy Oarepa, 

Ca TEJICCKOHCKOM (TIpOJIy)KHOM) CTDpeJIOM. 

12.IIo creneHy ypaBHoTexKeHocTu Garepa: 

TIOTITyHO ypaBHOTe)KCHMH, 

JneJnnMHuHO ypaBHoTe>kcHuH. [3] 
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2 TexHMuKO-TeEXHOJIOHIHKe KapakTepucTHKe poropHor 0arepa 
Poropnu Oarep npencTaBJba CaMOXOJIHy MaHIHHy KOHTHHyHPpaHOr JIČjCTBa 

HaMCMb6Hy 304 OTKOHABAMbC jaJOBHHC H KODHCHC CyHCTaHHC Ha IIOBPpIHHHCKHM 

KOHOBHMAa. OTKOnaBaMbe MaTepHjaMa BPpIHHM Ce BenpHMHaMa KOJE Cy paBHOMECpHO 

pacnopebeHe u rpauBpheHe Ha o0ony poTopHor Touka. HMcroBpeMeHo ca o0prabbeM 

poropHor TOuKa y BEpTHKAJIHOJ paBHH H OKpeTaMbeM PpOTOPpHe cCTPeJe 3aJeHO Ca 

TIIaT(DODMOM y XOpH3OHTAaJIHOJ paBHH CBaKa BeJipHIa OTKOIIaBa H3 MaCHBa OJIpe3aK 

KOJH Je OJIipebjeH OOJIHKOM H TeOMETpHJCKHM HapaMeTpuma. [3] 

O0prambeM poTOpHor TOuka H HaHJTaCKOM ITyHHX BeJIpHIa y 3OHy HCTOBapHOr 

ceKTOpa, MaTepujaj ce npa3Hu H3 BeJpHia, rpe/aje IpHjeMHOM TpaHcHoprTepy Ha 

poTOopHoj crpejmi H najbe pe}ioM, 3aBHCHO OJI Opoja TpeHcroprepa Ha Oarepy, 3a)PbeM 

HCTOBapHOM TpaHcmoprTepy. Koj poropHuMx Oarepa ce, NaKJe, HCTOBDpeMECHO Ca 

OTKONHIaBaPbeOM BPDIHH TpaHCHOpT H yTOBap OTKOMaHor MarTecpHjJaJa y TpaHcmopTHa 

cpencrBa, pebe MMpeKTHO mnpeOamMBambe »y đOjnnarajMHIHH TIIDpOCTOp HJ 

cKnaJiHImTehbe Ha nenoHuHjH. [3] 

BemaunHa, oOHnMK H KOHCTpyKnuja poropHor Oarepa 3aBHCe HOCeCOHO OJL 

aaxTeBaHor KananureTa, HauHHa yTOBapa MarTepHja:ma, H crenH(bauHHx ycJoBa paja 

Ha Kony. Ha oOK H KOHCTpyKtHJjy OHTHO yTHuc JIO3BOJBeHH HarHO KOCHHAa, 3aTHM 

upBpcroha MarepHjaJa KOjJH Ce OTKOHaBa, H JIO3BOJbeHH crenH()HuHuH HpuHrTHcaK Ha 

THO. OOnHK H KOHCTpyKija Mopajy OaTH rpHnaroljeHH ycJ1OBHMa JOOpor H J1aKOT 

onpxKaBah5a. [3] 

2.1 TexHoomiKa nmpejnojipeDenocr poropHux 6arepa 

TexHomnoruja panma porTopHor Oarepa je Hcra 342 CBC THHOBC H BCJIHUHHC 

Oarepa, ca He3HaTHOM H3MCHOM KOJI DOTOpHHX Oarepa ca TeEJIČCKOHIICKOM CTpeJIOM 

poropHor Touka (ca IOMaKoM). |[2] 

Vrmmaj Ha caMy TexHoorHjy pama Oarepa MMa, Hpe CcBera, BHCHHa 

OTKONIaBaPba, 32THM yrao HarHOa pajiHe KOCHHe, mmipHHa OJIOKa, neOJbHHa pe3a H 

ripeuHHK poTOpHor Touka. Ocrami eJteMeHTH, Kao Op3uHa pe3am5a, Opoj rpaxxibbebba 
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pBenpuna, Opa3uHa oOprama crpeJte poropHor TOuka H OOJHK oJipecKa, aMajy OHTaH 

yrumaj Ha KanannTeT poTopHor Oarepa, a He H Ha TexHororujy pana. [2] 

IIo Bauuny pajta poropHor Oarepa paanKyJy ce carenehe TexHo:moruje: paji y 

Ooky, OpoHranHu paji, pa) y OOuHOM OJIOKy, nyOHHckKu pajmt. PoropHu Oarep je 

KOHCTPpyKTHBHO IIpe/nonnpeljeH 3a orKonaBabe MaTepHjaja y OHOKy H TO 32 BHCHHCKH 

paj Hajuenihe. BJIoK rpejicTaBJba JIeO eTa)Ke KOJH Ce OTKOHaBa HH3OM y3aCTOHIHHX 

TIOBC3aHHX H HeHPeKHJIHHX TEXHOJIOMBIKMX Onepanuja KOJeE UHHC TEXHOJIOIIIKH 

IHKJyC. [2] 

Crmaka 2. EzmeMeHrH era»ke; Omoka [3] 
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H- BHcuHa OJIoKa 

B- npeuHak poropa 

D- rpeuHak poropa 

s-– neOJbHHa oJipecka 

Z- nyxxHHa oTKomaBaba OJtoKa 

OB — 34OKpeTHuH yrao IipeMa yHyTPpaIlPb0j KOCHHH 

OF- 3dOKpeTHH yTaO IIpeMa CIIOJbaHIF50] KOCHHH 

l- ueoHa KocHHa 

2– OouHa KocHHa, yHyTPpalmiba 

3- oca kperapa Garepa 

4- panHH pe3 y nojacy 

5-– OouHa KOCHHA, CHOJBaIIM5a 

6- rexunrre onpecka 

OCcHOBHH KOHCTpyKTHIHOHH-KHHeMaTCKuH HapaMeTpH poTopHor Garepa cy: 

— BHCHHAa, OJIHOCHO JIyOHHa Konaba, H (m), 

— pamuMjyc KonaMĐa poropHor Oarepa, R (m), 

— IpeuHHK poTOpHor ToukKa, D (m), 

— gsanpeMuHa BepHne, q (m*), 

— (Opoj Mcrpecaja y MunyTu, n (min'), 

— Op3HHa oKpeTaMba ropMe rpajipe Oarepa , » (m/min), 

— Op3HHa mH3aba H criymrTama crpezme, Vq (m/min), 

— Op3HHa rpaHcmopra Garepa, V (m/min), 

— BHCHHAa 3TIJIOOHe Be3e cTPeJIe OJI ni1aHyMa, y (m), 

— XOPpH3OHTAaJIHO pacTOjJabe OJL BepTHKaJIHe oce Oarepa JO 3rJ10OHe Be3c 

crpene, e (m), 

— XOPpH3OHTaJIHO pacTojabe oJl oOpTHe oce Garepa JO ripe/ie HBHIIC 

ryceHuna, Đ (m), 

— yrao cHmo0ojor pe3aba, V (?), 
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— XOPpH3OHTAaJIHO pacTOJabe OJL OOuHec HBHIIe TyCeHHila JIO IIOJIy)KHe OCC 

Garepa, E (m), 

— OJICTOJAHKbe JIOMbC HBHILC CTPpeJIc OJI beHe OCe, d (m), 

— TrpaHHuHa yJlaJbeHOCT IIpHOJuKaBaMba KOHCTpyKtHje CTpeJIe TODPbOJ HBHIUH 

HMDKE HOJIeTa»Ke, t (m), 

— CHTypHOCHO pacTojae, Đ (m), 

— MHHMHMAJIHO pacTojabe IIpe]Ube HBHIIC TyCcHHIIA JIO IOc HBHIIC KOCHHcC, OD 

(m). 

OcHOBHa TeXHONOIIKa ImeMa pajla poropHHx Oarepa Ha IIOBpIIHHCKOM KOIIy 

je BHCHHCKH paji y OJIOKy. IIOBpIIHHCKH KOTI Je IIOJIeJbeH HO BEpTHKAJIH Ha eTaD)KC, 

KOJE Ce OTKOHaB2aJy y OJIOKOBHMA. IIoyI OJIOKOM CeC HOJpa3yMeBa JICO eTa)Ke KOJH Ce 

OTKOIIaBa HH3OM y3aCTOIIHHX, IIOBeC3AHHX H HCIIDČKHJIHHX onepaunja OJI BpXa Jo JIHa 

eTaKe, IIITO IIpe/ICTaBJba jelaH TeXHOJIOIHIIKH IHKJIyC. [2] 

Poropau OGarepH Mory panmMTH H JyOHHCKH y OŽOKy, amM je MyOMHa 

OTKOHaBaMba OrpaHHuecHa MaKCHMAaJIHHM yCHOHOM TpaKc poTopa. /lyOMHcku paj 

3axTeBa H JOJlATHe pajlioBe KOjH yrHuy Ha cMaĐbePbe KamamirerTa OCarepa. [2] 

Craka 3. OrkonaBambe y OJIOKOBCKOM PpaJly Ca pOTOpHHM OarepoM 0e3 nmoMaka crpene; h – 

BHCHHa mojeraxke (pe3a), H – BHcHHa Omoka, B – mupuaHa Ooka, D – ıpeuHHK poTropHor 

TOuKa, t — JJeOJbHHa pe3a, V – nyxxuHa orkonaBamba nojteTaxKe, doB—3aokpeTHu yrao ripeMa 

yHyTPaIb0j KOCHHH, QF — 34OKpeTHH yrao IIpeMa CIIOJPaIIMb0jJ KOCHHH, | — ueoHa 

KOCHHA4, 2 — 0OOuHa KOCHH4, HOBAa, 3 — oca KpeTaMba Oarepa, 4 — aaJmbH pe3 y nojieTaxKH, 5 — 

OouHa KocHHa, crapa, 6 – rexumrre ojipecka [7] 
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BucuuHa 0aoKa (H) Mo:»xe aH He MOPa JIa 0JITOBapa MaKCHMAaJIHOJ OTKOI:IHOJ 

BHCHHH Oarepa (Hwax). MaKcMManHa BHCHHa (OJOKa MOE CC OJIpenMTH H3 

3aBHCHOCTH: 

Hmasz*sinag+y+h,—r,(m) (1) 

rne cy: 

L - nyxxaHa crpejte poTopa, 0J 3rJ10OHe Be3e Ca IaT(DOpMOM JIO OcCe poTopa (m) 

Og– BepTrHKajiHH rpaHHuHu yrao HaruH0a crpene poTopa ripH oTKOmaBaMby IIpBor pe3a 

y OJIHOCy Ha XOpH3OHTaJIHy paBaH HOByucHy KpO3 3TMOOHy Be3y Hocaua ca 

TiaT(DOpMOM (?), 

y – BHCHHa 3TIJIOOHc Bec3e cTpee poTOpa ca OKDeTHOM IITaT(QOpMOM MepeHa OJ 

HHBeJIeTe eTa;KHOT HIaHyMa (m), 

hi- BHCHHa IIpBor (ropbber) pe3a (m), 

T – HOJTyHIpeuHHK poTopa (m). 

BucunHa u 0poj pe3oBa y 0JI0Ky 

BucuHcku pajt poropHor Oarepa y OJIOKy Ca BepTHKaJIHHM pe3OBHMa CacTOJH 

Ce y OTKOHAaBaMby IHJIOKyIIHeC BHCHHEC OJIOKa y HECKOJIHKO pe3oBa. BucHHe pe3oBa ıo 

rpaBuny TpeOa Jta H3HOcCe. 

05D<h;<0.7D (2.2) 

Cmka 4. HleMa sa ojnpebuBampe BHcHHe penoBa [2] 
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Nrao Haru0a 0o0uHe KoOcHHe 

'Vrao HarH0a GoOuHe KOCHHEe MO:KEe Ce OJIpenaHruH H3 pemnanuje : 

rg 

e —la Bp = arctg (2.3) 

rne cy: 

hr- BHCHHa OTKONaBaMKba MepeHa OJL HHBO4 HHIaHyMa JO HeHTpa OCC poTopa pH 

OTKONaBaMby IpBor pe3a (m), 

T – HOJTyHIpeuHHK poTopa (m), 

l,- XOpH3OHTaJIHO pacTojabbe MH3Mely mojyxxHe oce Oarepa M Oce poTopa pH 

OTKONaBaMby IpBor pe3a (m), 

li- XoOpH3OHTajJIHO pacTojaĐbe H3Mely mojypkHe oce Oarepa H JOMe HBHIHE OOuHc 

KOCHHe, (m) 
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Cmaka 5. HIlearcku npuka3 OouHe KocHHe [2] 
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NYrao Haru0a ueoHe KOCHHeE 

'Vrao Haru6a ueoHe KOCHHe MO)Ke Ce KpeTaTH y rpaHHIaMa: 

;Bčgr < ;Bc < % (Q.4) 

rJe Je: 

PPigr — rpaaauHuH yrao HarH06a ueoHe KocHHe (?) 

Rg 

Cmaka 6. HIlema a onpebaBame rpaHuHurnHor yraa Hara0a ucoHe KocHHe [2] 

Hiupuna 0jroKa 

IIIupunHa Omoka je y (DyHKnujuH pajjyca OTKOHaBaMba IIpBOr pe3a H JIOMber 

pe3a, BHcHHe OJIoKa, yr11a HarHOa OOuHe KOCHHČ H yTrJIOBa 34OKpeTaba cTpeJIe poTropa 

ripeMa yHyTPpatmMb0j OOuHOJ KOCHHH IIpH OTKOHaBaMby IIpBor pe3a H yrata 340KpeTabba 

TIipeMa CIIOJBHOJ OOuHOJ KOCHHH IIpH OTKOHaBaMby HajHMDKer peaa. [2] 

B = Rasingqu + Rasingas — (hry — r)ctg Pp,(m) (2.5) 

MakcuMaitHa miHpHHa OJOKa KOJa CC MO;KeC OCTBapHTH DpOTOpHHM OarepoM 

THIpH OnpebeHoM yry 3aokpeTahba cTpeJte poropa peMa CIHOJBaIIM50J KOCHHH HpH 

OTKOHaBaMby JIOMber pe3a CMaMbyje Cc HOpaCTOM BHCHHC OJIOKa H CMaM5eMbCM yIJIa 

HaruH0a OouHe KocHHe. |2] 
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hrg-/cotgBo 

a 

Crmaka 7. HleMa a ojnpebuname mrmupuHe Omoka [2] 

Jlyaxuna orKonaBalba 0Jto0Ka 

/lyaxsuHa orKomaBaĐba ON2oKa bpe/icraBJjba 3OMp JeOJbHHa oOje)MHauHHX 

pe3oBa mo NyOMHHM OHMŽoKa KOJH CC OTKONHABAJy y jeMHOM HacTymaby Oarepa o 

RbeTOBOJ OCH KPpeTa?pa. [2] 

3a crBapHy MaKCHMaJIHy JIy;KMHy OTKOHMDaBaMba OOKa ycBaja Ce MaMa 

BpeJIHOCT KOja ce O0OHJa HO OCHOBy JiBa OrpaHHueMba: 

Žmax = min (Z,,Z») (2.6) 

/lyxsaHa orKomaBaMĐba OJoKa Koja npoM3Hma3H H3 OrpaHMuecMa IpHJacKa 

Oarepa JOM0J HBHIIH UČOHC KOCHHE: 

Zl _ Rg — (f | F) | (hrg | T) Cthč (2.7) 
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/lyuHa orKomaBaĐa OMoKa Koja npoMaHma3H MH3 OorpaHMueMba JOJMpa 

KOHCTPpyKrnuje cTpene poTopa H ropbe HBHne Hnpyror pe3a: 

ZŽa=r+ d+t t hicot, 2.8 ı= +| - coag, )et00s – hicotgB: Q) 

Te Cy: 

d- ojcrojabbe Kpajbbe JIOPbe HBHIIeC CTpeJIe poTopa OJI PbeHe Oce (m), 

t - rpaHHuHa y}laJbCHOCT HIpMHMacKa KOHCTyKUMHJe CTpeHMŽe poTOpa TOpM0j HBHIH 

npyror penaa (m), 

hi- BHcHHa IIpBor pe3a (m), 

Og– BepTHKajiHH yrao HarH0a cTpeje poTopa IIpH OTKOHaBaby IIpBor pe3a (?). 

Texno.oniku napaMerpu ojipecka: 

h – BucHHa OJIpeckKa Koja OJjIroBapa BHcHHH pe3a, (m) 

c – neOJbHHa oOJpecka Koja Je y (byHKnuju yra 34OKpeTaba cTpeJIe poTopa y OJIHOCy 

Ha HOJly)KHy OCy Oarepa q H yrna pe3abba p, (m) 

b – nmipHHa ojipecka Koja Je y yHKuuju Op3uHe 3aokpeTaMba crpene poropa, Vo 

OJIHOCHO yrJIa 32OKpeTaba cTpeJe poTopa y OJIHOCy Ha HOJly)KHy OCy Oarepa q 

Crmaka 8. TexHoromku rapaMerpu ojnpecka |2| 
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Bucuna ojripecka 

Ca acnekra kananuuraTruBHor HcKopunihema Garepa, BacHHe ojlipe3aka TpeOa 

a ce Kpehy y nujana3ony: 

05D<h<07D (2.9) 

TIipH ueMy ce TOpba BpejHocr h = 0,7 D, no npanBHuiuty ycBaja 3a ripBH pe3. 

VKOHNMMKO Ce KOJL H3OoOpa BHCHHe OJpecka Hc HcHoITyje Hampen HaBeJUHH 

KpHTepHJyM,OJIHOCHO aKO CeC 3a BHCHHC OJpe3aKa ycBoje BpenHocTH h=0,5 D rana 

Hajuemhe Huje Moryhe OcTBapHTH 3aJLOBOJbaBajyhe HyH-eMe BenpHe, uaK HH ca 

KOMOHHaILIHJOM MaKCHMAaJIHHX IHTIpHHa H JIeOJbHHa oJipe3aka. [2] 

/le0Jbuna ojipecka 

/leOJbuHa ojpecka s, ce oOcTBapyJje TnOMepaMbeM Oarepa Ha HOueTKy yJlacKa y 

HOBH Pe3 OJIHOCHO Kajna Je crpeana poTopa y KpajbbeM JIČBOM HJIH KDpajEbeM JIČCHOM 

TIOJIOXKaJy T71e yJe/lHO MePba CMep OKpeTaMba. 

Sq0p = Socosqsinp (2.10) 

sqp – rekyha BpeJiHocT JeOJbHHe OJipecKa y (byHKnujH OJI yra1a 3230OKpeTaMba cTpeJIe 

poropa Q H yrna pe3aba p, 

So - NeOJbHHa OJpecKa MepeHa Ha BHCHHH mojJyrnpeuHHKa poropa (p=90%) H aa 

noJnoxKaj crpene poTopa y npaBy mHony>»KHe oce Oarepa (p=0"), y KoM curyuajy Je 

So—Smax· 

Hiupuna ojtpecKa 

IIIipuna onpecka b, ce MePba y 3aBHCHOCTH OJL Op3HHe OKpeTaMbe cTpeJIe 

poropa y OJiHocy Ha nojy>kHy Ocy Oarepa H Opoja rnpaxxbeba BeJipHIa y MHHyTH. 

IIpu KoHcrTaHTHoj Op3HHH OKpeTaba cTpeJIe poTopa, miHpHHe o0Jipe3aKa y OKBHpy 

pe3a cy Je,HaKe H H3HOCe: 

V, 
b=— (Q2.11) 

n 
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IIpu rpoMePJbHBOJ Op3HHH OKpeTaMba pOTOpHe cTPeJIe IIDOMeEJbHBC Cy H 

mmHpuHe 0/1pe3akKa: 

Vbo 
bo = — (2.12) 

TIpH ueMJy Je: 

Vbo = 2.1 
O cosqo (2.13) 

TJIe Cy: 

V» – KoHcraHTHa Op3HHa okperaba crpezme poropa (m/min), 

Vbo - OCHOBHAa JMHHcapHa Op3HHa HOMepaba cTpee poTopa MepeHa y IHpaBIy 

HOJLy»kHe oce Oarepa TJ. 3a q = 0* (m/min), 

Vbpo - HIpoMeMbJbHBa Op3HHa OKpeTab»a poTOpHe cTpce (m/min), 

n - Opoj npaxxbepba BezipHma (min!). 

2.2 TexHHMuke KapakTepucTuKe poropHux 0arepa 

OcHOBHEe KOMIIOHCHTe poTOpHor Oarepa ripHKa3aHe cy Ha cJIHIMH 4 : 

1. nopba rpajia Koja CJIy?*KH 3a IIOBe3HBaMbe TpaHcrnoprTHor ypebaja H mocTaBJbabbe 

Jobbe cra3e 3a OOpHO OCJIOHH HpcTeH H 3ynuacTH BeHaIL 

2. TpaHcnoprHH ypebaj, Hajuemhe ryceHMuHH, KOJH CJyXMH 3a MHOMepaMbe 

(rpancrnopr) Garepa 

3. oOprHa rznar(bopMa ca rIieHTpaJiHHM CTyOOM, KOja CJIy?KH KaO OCJIOHAITL 32 BeImaFbc 

poTopHe cTpeJIe,KOH30JIe IIpOTHBTera, HCTOBapHe cTPpeJIe 

4. crpena npoTuBrera H HpoOTHBTer 3a ypaBHOTe;)KeMe KOHCTPpyKIMJje pOTOpHOr 

Oarepa y OJIHOCy Ha OKpeTHy raT(bopMy H TpaHCIIOpTHH MeXaHH3aM 

5. crpena poropHor TOuka ca TpaHCHOPTePOM, KOja je JeMHHM KpajeM Be3aHa 34 

Oo0prHy rinaT(bopMy, a Ha JIpyroM Kpajy ce IOCTaBJba poOTOpHH TOuAaK. 

6. poropHH TOuaK KOJH IIpe,iCTaBJba H3BPpIHHH OpraH 3a OTKOHaBaMbe MaTepuHjajJa 
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7. MeXaHH3aM 3a JIH3aMbe CTpene poTOpHor TOuKa 

8. crpema HcroBapHor TpaHcHopTepa (HHđMHM MOCT) KOJH CJIy)%XMH 3a TpaHcHOpT 

MarepnHjaza [3] 

CnukKa 9. OcHOBHE KOMIIOHeCHTEC poTopHor Oarepa |[7] 

/lona aopaotba u mpaHcnopmnHu MexaHu3a.M 

/lopy rpanmmy KOJ poTropHMx Oarepa uwMHe TpaHcmopTHuM ypebaj Kao H 

uenHuHa KOHCTpyKrnuja KOJa CJIy)OkH 3a IIOBe3HBaMbe TpaHcnoprHor ypeljaaja H cra3a 

Ha KOJy Je IOCTaBJbeH ypeDaj 3a oc11ababbe Kao H 3ynuacTH BeHal. HaMeby ropme H 

Jobbe riar(QbopMe je yrpaljeH BeJmiKkH akcHjanHu nexxaj (kugelbahn) koju ce yOpaja y 

BHTaJIHe JTeJ1OBe Oarepa. OJU erOBe KOHCTpyKrHJe H BeJIHuHHC 3aBHCH CTaOHJIHOCT 

Oarepa. Ha JIOĐeM JeJTy KOHCTpyKIHje yrpabyjy ce HocauuH OcJOHaLa KOJH IIOBe3y]y 

J\OPby HIaT(bopMy ca TpaHCIIODPTHHM MeXaHH3MOM. 

Cmaka 10. Jloma rpanmba ca TpaHIOpTHHM ypebjajeM |4] 

l —xorTejHepu; 2 – kaOmoBcku OyOam; 3 – ryceHHuHu TpaHcrnoprHu ypel)aj; 4 — akcnjaJiHH 

JIC)KaJ; 5 — OCHOBHa Hoccha ueJIHuHa KOHCTPpyKLIHja. 
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Ha nomoj rpajibH nocTaBJbajy Ce H JIeČJ1OBH HIOMORHe ueJIHuHe KOHCTPpyKLHMHJe 

– Kyhume 3a cMemrraj paniHHKa, paxoHHne, KyhuHie 3a KOMIIpecop, H0)1Ma3HBabc H 

CJI., KaOJIOBCKH Oy0ax H Jip. 

O06e nunar(QopMe Mopajy HMaTH pejHaTHBHO BHCOKy KDyTOCT KOHCTpyKIUHJC. 

HenoBoJbHa KpyrTocT je y3pok Op3or orKa3a JexKaja a HMa H BCJIHKy yJOOTy y 

TpajHoOcTH H 3ynuacTOTr BeHIIA H MeXaHH3Ma 32 Kpy)KHO KpeTa?e. [4] 

Jpeljaj 3a mpancnopm 06azepa 

'Vpebaj a3a rpaHcnopr Garepa cy cnenujanHu ypebaju Koju o0e30ebyJy 

KpeTabbe Oarepa H ĐerOBO CTaOHJIHO OcJTaPbaMbe Ha HOJUIOry 3a BpeMe pajna. Vpebaj 

3a KpeTaMbe CJIy)KH 3a IIpeHoriebbe rIpHTHcKa Ha TJIO, 343 Kperabbe Oarepa ıo 

pamanmanrry H 3a TpaHcHopT Ha HoBa pajuinimrtra. Kojt HajBeher Opoja poropHHx 

Oarepa y IpHMeHu je ryceHHuHH TpaHcrnoprHu ypebaj, a pebe kopauajyhu H Ha 

IIHHaM4a. 

TpaHcnHopTHH MeXaHH3aM Ce CacTOjJH OJI HOCaua TyCeHHIIa KOJH Cy IIpeKO 

TIOCeOHHXx JIe)KajeBa IIOBe3aHE Ca JIOP5OM IHJIaT(bOpMoM. Bbpoj ryceHuma ce Kpehe oJ 

nBe ma Jo 12 urro 3aBHcCH OJI Be-IHuHHeC-Mace Oarepa. [3] 

Cmaka 11. [ yceHaunu TpaHcnoprHu ypebaj{[3] 
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2 
i PA a 

Cumka 12. EneMeHTH ryceHHuHor TpaHcnoprHor ypebaja [3] 

] – ayceRuuHu naHau; 2 — Rocau, 3 – Ganancepu, 4 – nozoHcku mouaK, 5 — no6pamHu 

(aame3anu) mouak,6 — nožoH, 7 — eneMenmu 3a 6e3y oyceHuua (ynpaa;bauke u (bukcHe 

pyoe); 8 – xuopaynuuku uuanuH0ap 3a ynpada;batbe oyceHuuaMa 

Oopmna njnam(bopnMa 

O0prHa tmnar(opwa ciry>uH Kao mojumora Ha Kojy ce yrpabyJe neHTpajHu cTyO. 

TlenokyrHa ropb=a rpajiba Je OCJIOPbeHa „,yTeMeJbeHa“ Ha OOpTHoJ riumar(bopMu. IIo 

ripaBHny ce H3pal}yjJe OJ J14MOBa pa3HHM HauHHHMa cCrIIajaPba. V OCHOBH Ce pa3JIHKy]y 

JBa THHa OOpTHMX IUIaTQOpMM IHTO 3aBHCH OJL TpaHCHOPTHOTr ITyTa OTKOHAHOTr 

MarTepbHjajma: Tako3BaHa ripomna3aHa H Hernponay3Ha. [3] 

Cmaka 13. OOprHa rznar(opma[2] 
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Pannu opraH poropHor 0arepa uuue : 

— CrpeMa poTopHor ToOuka 

— PoropHH TouaK ca eJIČCMCHTHMA H IIOTOHOM |2] 

Cmaka 14. Kogcrpyknuja paniHor opraHa poropHor Oarepa{[3] 

1 – ocRo6hRa (Hoceha) uenuuHa koHcmpykuuja, 2 — noMohihHa uenuuHa koHcmpykuuja 

(easuuima),3 – pomopnu mouak; 4 – nozoH pomopnoe mouka, 5 — ka0uHa pyko6aoua, 6 — 

sameze (nawehe),7 – nokbemnu cmy0; 86 — mpancnopmep na cmpe/nu pomopHo2 mouka, 9 

– mpaka 3a omnaoOHu Mamepuja.ı (npibasa mpaka). 

Bemaku yTutaj Ha OOJmHK KOHCTpyKIHje cTpeJIe HMa JIHCHO3HIIHJa DpOTOpHOr 

TOuKa Ca IIOTOHCKHM arperaTHMa H HpecHIHHHM MECTOM. |2| 

Cmpena pomopnoz mouka 

Crpena panHor Touka HpHmaja rHMaBHOJ HOCehoj ucJHUHOJ KOHCTPpyKIMHJH 

Oarepa.Pan OCarepa ce cacTojH OJ rmaBHHX KpeTaMa (oOprambe poTOpHor TOuKka H 

KPy)KHO KpeTaMbe ropibe rpaji»e) u noMohHuHx KpeTab»a (KpeTaMbe y HiIpaBIiy HacTyna 

H HPpOMCHa BHCHHCKOT IHOJIOXKaja pOTOpHOr TOuKa y BCpTHKaJIHOJ paBHH). IIopej 

(byHKnuje nH3aPba poTOpHor TOuka cTpeJa HMa H HH3 Jipyrax (byHKmuja. [2] 

Crpena kao HajorrepeheHuju neo KoHcrpyrije Oarepa Mace uHHu cBera 6 JIO 

13 % oJl Mace nenor Oarepa. CMapeHe Harnpe3amba noBehameM tortmpeuHHx rpeceka 

Jie11OBa KOHCTDpyKLIHJe, JIOBOJIH JIO 3HaTHOr moBehatba Mace mezor Oarepa. [2] 
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Hoceha koncrpyknuja crpene Tpe0a la ripeHece cBe cHJIC Koje Ce JaBJbajy (y 

pay, TpaHcHnopTy M MHpOBaM>y) Ha HIeHTpaJIHy KOHCTpyKmnjy Oarepa. BeJmKu 

yrumaj Ha OOHMK KOHCTpyKnuje cTpembe HMMa MHCHO3HIUHJa pOTOpHor TOuKa ca 

IOTOHCKHM arperaTHMa H IIpečCHIIHHM MČCTOM. 

PoropHu Bek Garepa je H3y3eTHO JIyT, HEKOJIHKO JeHeHuHja, ma ce Oe3 o03Hpa 

Ha BHCOKy Hoy3JaHocT yrpaDeHmMx arperaTra H CKHONIOBa OHH MOPajJy 3aMeM»HBaTH 

BHHIcC HyTa y TOKy eKcmMmoaramuje Oarepa. /lakme, Ha OoOmMK crpeHe yTHuc 

onrepehePe, 3axTeBaHa TeXHONOTHJa OTKOHaBaMba, HO3HIIHOHHpaMbc IHOMOHHHX 

KOHCTPpyKruja, yrpajba HHcTajalja, IIOJ1OXXaj pOTOpHOTr TOuKa, IIpeCHIHHX MecTA, 

TpaHcnoprTepa H HapaBHO 3aXTeBH 0/1p)KaBahba. 

InaBHa KOHcTpyKiuHja crpene MoOpa ce Oo0JmHKoBaTuH TaKo Ja oMoryhu yrpajuy 

TIOMOHHHX KOHCTpyKrHja IIp ueMy Ce MOpa BOJUHTH pauyHa O CJIOOOJIHOM IIDOCTOpy 

JenOBa KOJH Cy y MeDyCOOHOM KpeTahby. IIope)ıi HaBeJIeHHX 3aXTEBa, KOHCTpyKnHJa 

MOpa OHTH morojiHa 3a H3BODeM=e panoBa Op;KaBaMba KOJH Ce pej,[OBHO H UcCCTO 

00CaBJbajy Ha HOTOHCKHM MeXaHH3MHMA, CKJIOIOBHMA H HHcrTamamjaMa. Y 

KOHCTPpyKnHjH cTpeHMbc ce MOpa O0Ce3Oc)MTH JIOBOJBaH IHIpOCTOp 3a paji Jby)]M H 

TIpHCTyT JU3aJ11uHHM CpeJICTBHMAa TIIpH 3aMCHH TIOJeJ(HHHX CKJIOHOBAa. [3] 

IIpaMemby]y ce J(Ba OCHOBHa THITa KOHCTpyKtiHje H TO Cy: 

— KoHcrTpyKuuja cTpee HyHHXx 3HJLOBa 

— KoHcrpyKuuja crpee y OOJIHKy penteTKc 

Cmaka 15. KoHcrpyknujja crpezte IyHHx 3uJoBa[3] 
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Cunaka 16. KoHcrpykuuja crpene y o0maKky pemerkc{[3] 

/lyxxuHa crpeze je y onpebeHoj pa3Mepu ca caenehHM napaMeTpHMa : 

— IIpeuHHKOM poTOpHor TOuka 

— /lHcno3umujoM ypelaja H arperara yrpabenmx Ha crpej 

— HMHCMHOM Tauke Belmahba cTpeJe OJI II1aHyMa 

— IlompeuHOoM rpeceky cTpejIe 

— TaOGapHruMa xojHiHor ypebaja [3] 

Pomopnu mouakK 

PoropHu TOuaK pecTaBJba HajKapaKTepHcTHuHHjH KOHCTDyKTHBHH JIČO 

Oarepa, IO KOMe je H JO0OHO HMe. IIpeuHHK poTopHor Touka ce Kpehe y nujama3oHy 

OJ 4,2 M ma Jo 21,6 M, y 33aBHCHOCTH OJI BeJIHuHHe Oarepa, aJiH H HaMeHe. [2] 

PoropnHu Touak ce cacTojH H3: 

— Hocehe koHcrpyknje poTOpHor TOuKa 

— Bparama ca mexajeBHMa 

— Bejnputa ca pe3HHM eJIeMeHTHMa|2| 

IIoyr TOTrOHCKHM MeXaHH3MOM DpOTOPpHOT TOuKa IIO01pa3yMeBaMO: 

— PenyKTop poropHor TouKka 

— CnojHHMe 

— EneKTpOMOTOp 

— 3rmoOHa Bparuja 3a Be3y MoTopa H peJnyKropa|[2] 

3anarak Tena poTopHor Touka Je Jra o0e30e, uBpcTy Be3y H3MecDy BpaTHa 

poTopHor TOouka H BeJipHia KaKO OH Ce CBE CHJIC H MOMCHTH TIpeHeJiH H3MeDy OBa 
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MNBa eMeMeHTa. Takolje, yHKnuJa Tema poTopHor TOuka je Ma OOe3OenM, y3 

MHHHMaJIHa HNpocHmaMĐa, OjBoOljebe MarTepHjaHMa H3 BenpMHa IHIpeKO KJMH3HMX 

TIOBPIHHHa Ha IIpHjeMHH TpaHCIIOpTep. 

Hoceha koHcrpyknuja poTopHor TOukKa cacTOjH ce H3: 

— Tenma porTopHor rouka 

— IIpcreHacrH KyTHjacTH HOCAau CHOJbHH H IIpCTeHaCTH HOCau yHyTPanıtbH 

— IlompeuHH HocauH 

— Vmmme aa (DHKcHpabe BeJipHie 

KoHcrpyknuaoHe (bopMe 3a H3Boljebbe TeJ1a poTOpHOr TOuKa KOJe Cy HajBHIHC 

y ynorTpe0Ou: 

— Teno poropHor ToOuka ca HBOCTpyKHM 3HJIOBHMaA 

— Teno poTOpHor TOukKa Ca JEJIHHM 3HJIOM H HaOLHMa H 

— Teno poTopHor TOukKa y OOJmKy 3apy0OJbeHe KyTIe Ca JeJIHHM 3HJIOM|2] 

Cmaka 17. KoHcrpykiuja poropHor Touka 

1. UemnuHa KoHcTpyknuja (BeHat), 2. Benpume, 3. Jlanuacra 3aBeca, 4. 3y0g, 5. 

IIomyMecer, 6. ByHKep, 7. KoHyc, 8. Tpancnoprep ca TpaKoM[2] 
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3 Iipomec ojmpijxaBama uH eKcmuioaranuuje poropHux 0arepa Ha 

TIIOBDIHIHHCKHM KOIIOBHMA 

IIocraBKe oOJpxxaBaMĐba 34 CBC HOBPHIHHCKC KOHOBC Cy HCTC 3a CBEC BpcTe 

OHpeMe H CHPOBOJH CC HO HPpHHIHIy IIIaAHCKO-HpDeBeHTHBHOT OJIp)KaBaMba, KOJH 

Tripe/iCTaBJba KOMOHHalHjy JIHHHJCKe H XHJepapXHJCKe CTpyKType, HIpH ueMy Je oBa 

Jnpyra noMHHaHTHa. 

Xujepapxujcka cTpyKTypa Ce OJUIHKyJeE THMC IHTO CBaKH BHIHM HHBO 

OJp>?KaBalba OTICJIy)KyJe BehH Opoj HMDKHX HHBOA4. OCHOBHO (CMCHCKO) OJIpxXaBahbe 

00aBJba Cc Ha CaMOM MECTy cKcJOaTaLHjJe CHCTeMa H IHpe,iCraBJba HajHHDKH 

xujepapxHJCKH HHBO TIOHITO Ce O0aBJPajy HajjeJHOCTaBHH]jH HOCTyIIH OJIp)KaBahba. 

CepBHcHe eKHrne HM4ajy CBOJe Tpyne 3a OHCJIy2KHBaHbe BHIIC CHCTeMAa MalmHHa, OOJbe 

Cy ONHpeMJBeHeE TJ. HMajy Bche TeXHHuKec MOTyhHOCTH OJ CNyX)XKOC OCHOBHOT 

onpxkaBaPba. HajBHHIH HHBO TNIpecTaBJba HeHTpaHHH peMOHT TJIe Ce OOGaBJbajy 

HaJCJIOKCHHJH  HOCTyIHH OJpxxaBaMba, yKJbyuyjyhM yHanmpebema y BMMy 

pekoHcrpykKnuja. /loOGap HnpMMep 3a To je meo npemyaeha GaceHa KoyOapa — 

KonyOapa-Meran. KonyOCapa-Meran je HajOOJbe ONHIDpeMJbeHa, OTICIIy)KyJe uMTaB 

OaceH, H poH3BOJIH pe3epBHe JIeJIOBE H HOBy OHpeMy. [4] 

CBaKH CHCTEM, KaKO y HpOH3BOJMH TaKO H y JOMCHy TeKyher OJIp);KaBaba, 

UuHHH TEXHHUKO-TEXHOJIOIIIKy H OpraHH3anuHoHy IHeJHHy. Ca acrteKkTa opraHH3aLnHoHe 

(opMe Tekyhe onp:>KaBabe Je y OKBHpy CHCTeMa HOJIĆJbeHO Ha MaIHIHHCKO H CJIČKTpO 

onpxxaBabbe. MebyTHM, ca ()yHKIMOHaJIHOr acHeKTa OHH Cy TECHO IIOBeC3aHH TJ. 

Mebjy3aaBucHu cy, Oyanyhu Jna ce nocra nocioBa H 3anaraKa 00aBJba HCTOBpeMeHo. [4] 

OcHOBHE JbyJICKe pecypce OJpx;kaBaĐba uHHeC: MaHIHHCKH OJIHOCHO CJIČKTDO 

HHXKeMb0p (cBaKH 34 CBOJy OOJacT OJip)KaBa»a), IocJIOoBolje, Ha)3aopHuru, OpaBapuH H 

eJtekTpHuapH Kao JIHpeKTHH H3BPIHHOTH. 

3.1 IIipuMemeHo oJip:kaBame poropHux 0arepa 

TipuMemenu cHcTeM 0/Iip;kaBalba Ha HOBDpIHHHCKHM KOHOoBHMa PB Kojryoapa 

Tekyhe onmpxaBame je oOpraHH3OBaHO HO CMeHaMa H OOyxBara cenmehe 

OolepaTHBHC aAKTHBHOCTH: 
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KOHTpONHCaMe H IHperej KapakTepHcTHuHHX MeCTa CXOJHO yIIyTCTBHMa 

npoHaBoljaua orpeMe H COIICTBEHHM HCKyCTBHMAa; 

— wuuHnrheMe, KOHTpOJIHCaMbe I0/1Ma3HBaMba H HO)1Ma3HBa}be OjnpeljeHax MecTa 

TIO TauHO yTBPDeHOM IIaHy; 

— OTKJAMaMe MaMbHX KBapOBa Ha OHDeMH y TOKy pajla HcCTeC HJIH 32 BpeMC 

Kpahmx aacroja; 

— mnpejumarabe raHa rojHIHx HmoTpeOa pe3epBHHX /IeOBa 34 CHCTEM KOJH 

OJp?KaBaJy. 

Cna 3amaxxabba H HHTepBeHIUHje y TOKy CMECHC CBHJIeHTHpajy Ce y CMEHCKHM 

KEbHraMa, aHaJm3Hpajy Ha HOueTKy HpBe CMCHC (yKOJIHKO Cy HCTH perHCTpOBaHH y 

2. MHH 3. CMCHH), Kaja Cc H JIOHOCH OJUIyKa O HOTpeOM XHTHC HJIH OJUIO:KCHC 

HHTepBeHnuje. HaHMe, ako cy youeHuH HeocTal Ha OHIpeMH TaKBe IIpHpojie na He 

yrpoxkaBajy cHrypaH H OegaOeaH pajl MaIHHHHcC H JbyJICTBa, J HC IHIpejiCTaBJbajy 

onacHocT 3a H3a3HBaMbc Beher KBapa HMH caOuJer KamanuTeTHor HcKopumihema 

OrnpeMe, youeHHu HeJlOcTarnu Ce CaMO cBHJIeČHTHPaJy, a PHXOBO OTKJIAEbabe Ce OJUIaJKC 

3a IIpBH IITaHCKH CeCpBHC. CxOoJIHO Haripe/1 H3JIO)KeCHOM cCJIeH JIa Je OCOOJbe TeKyher 

OJipxkaBaba HajOJITOBOpHHje 3a HCHIpaBHOCT H IIpaBHJIHO KopHinheMbe OIIDeMC KOJy 

HaJ3Hpe, KOHTPOJIHIIHI H J(eJIMHuHO OJ1p)KaBa, OJHOCHO OTIpeMe 34 KOJy Je |HpeKTHO 

aaJy5KeHa. |4] 

CxOJHO Hanmpe,L H3JIO)KČHOM CJIČOM a je OCOOJbe TeKyher ojpxxaBaMma 

HajOJITOBOpHHJe 3a HCHpaBHOCT H HpaBHJIHO KopHmriheMPbee ONHIpeMC KOJy Haji3Hpe, 

KOHTPOJIHIIIC H JCHHMMHUHO OJIp);KaBa, OJIHOCHO OHpeMC 3a KOJy je NHpeKTHO 

aaJy5xeHa. |4] 

CepBucH0o 0O/Ip;kaBaMbe Ha HOBPIHHMHCKHMM KONOBHMA jce OpraHH3aLOHO 

TIOJIČJbeĆHO IIO BpCTaM42 MaIHHa, Kao Ha IpHMep: rpyna 3a Garepe, rpyna 3a TpauHe 

TpaHcmoprepe, rpyna 342 IHyMIC H OJBOJMHaBaMec, HIJL. MebyTHMM, y OKBHpy 

CepBHCHOT OJp;KaBaHba HOCTOJE H CHeHHJaJIH3OBaHe Tpyle Kao mro cy: rpyma 3a 

XHJpaynHkKy, rpyma 3a ByHbKaHMHyamMjy Tpaka, rpyma 3a MepeMba, H. Ipyna 3a 

CepBHCHO OJIp:;KaBabbe H3BOJUH pajioBe Ha 5BTO, BTYy u 5T7JI cacreMHMa, nepHojiHuHo 

cBaKHX 10 amuH 15 maHa, y Tpajabby OJI JeJIHC JIO JIBEC CMCHc. IIopej craH)apyiHHx 
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CepBHCHMHX 3aXBaTa, rpyma 3a CepBHCHO OJpx)KaBaĐe, a Ha OCHOBy Haora H 

JuapekTuBa Koje no0uja oJ TeKyher ojipxxaBama H yBHJla Ha JIHIIy MeCTa, OTKJTAPba H 

CBC KBapOBe KOje HHJe OHJIO y CTaPby JlA OTKIIOHH TeKyhe OJIpx)xkaBabbe, a KOJH Cy IO 

CBOM KapaKTepy TaKBH Jla IIpHHyJIHO 3ayCTaBJbajy MamuHy. MebyTHM, yKOJIHKO Ce 

pajui o BehaiM KBapoBHMa uuHje OH OTKJIAPbaPbe TpajaJIO J(y)KH BpeMCHCKH IIČpHOJI H 

aaxTeBajto aHraxKoBaPbe Beher Opoja paniHHKa Kao H Kopunihep•e noMohHe OHpeMe, 

aHraxxyJe ce onroBapajyha peMoHrTHa rpyna H3 cacraBa Kony6apa-Mera:. [4] 

CepBHCHH „paOBH „MAaHIHHCKOT H đ“JIČKTpO OJp)KaBaMba H3BONC cc 

HCTOBPpeEMEHO IIITO HaMehe HoTpeOy HOTIIlyHe CHHXpoHHaaLuje pajloBa 0Oc cTpyKe, 

HapaBHO, y3 HpHMCHy H IHyHO TIHOIHITOBaMe6 CBHX IOTpeOHHX CHTyDHOCHHX H 

3al1THTHHX Mepa. 3a KBaJIHTČTHO H3BOljeMbe CepBHCa HeOTNIXOJIHO JE MaKCHMAaJIHO 

aHra;koBabbe opraHHM3aTOpa pyjapcKe IHpoOH3BOJMe H IHpOH3BOJHHMX pajHHKa 

onroBapajyher cHCTeMa Ha KOJEM CC BpHIH CepBHc. /la je cepBHC OOaABJbEH 

KBaJIHTETHO H y HJ1aHHpaHOM OOHMYy CBOJHM IHIOTIHCHMa JaMuH HaJI3ODpHO-TeXHHUKO 

OcOOJbe cHcTeMa. [4] 

OBaKBHM HauHHOM OJIp;KkaBabba ocTBapyje ce Mel,yco0OHa capajia, cajlejCTBO 

H CHOHTaHa KOHTpOMa MH3MeDy M3Bolbaua panmoBa — CepBHCHOr OJIpxxXaBaĐba H 

Hapyuuona panoBa — onmepaTHBHor (TeKyher) onpxaBaMa. HMapBobauM cepBMcHor 

oJipxkaBatba HMajy J(00ap yBHni y paji onepaTHBHor OJip)KaBahba H3Me))y JiBa cepBHca. 

Hauwe, oHui 3a BpeMe cepBHca HMAJy JacaH yBHJI y TO IITa Je ortepaTHBHO OJ1p>kaBahbc 

MOTTIO, a HHje ypajuuno Ha cripeuaBabby HacTaHKa H OTKJI4PbaPby HeKOT KBapa, mrTa Je 

ripaBH y3poOK HacTaHKa KBaPa H Jia JIH OHIecpaTHBHO OJ/1p)KaBaMbC IOCJIOBE H3 CBOJer 

nemokpyra HaMepHo mpeOGamyje Ha CEpBHCHO OJpxxkaBabe. C pyre crpaHe, 

OnepaTHBHO OJIp;KaBabbe, rparehu cepBHcHe pajloBe H KacHHje H3MeD)jy JiBa cepBHCca 

(DyHKHHOHHCabc BHTAJIHHX CKJIOITOBA, y CTaPby je Ja MeEpHTOPpHO OIIeČEby]Je KBaJIHTCT 

H3BpriteHHx cepBuca. Ha oBaj HauHH je o0e3OebeHa KOHTPpoJIa H3MeDy JUHpeKTHHX 

H3pprmunatma OJ1p;KXaBaPba uHMe Ce OJITOBOpHOCT y pajliy H CTpyuHOCT, a CAaMHM THM H 

KBaJIHTET pajiOBa, HIOJIH)KE Ha HajBHIIH HHBO. |4] 

TeHepajiHe onpaBKe (HHBeCTHIIHOHO OJp)jKaBaMbC) OCHOBHeC MeXaHH3aluje 

Ha HOBPIHHHCKHM KONHOBHMAa y KOJHyOapcKOM OaceHy BPIHe Ce HO HpaBHJIy JeJIHOM 
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TOJHIIEe, y Tpajabby oJl 20 no 30 naHa. 3aBHCHO OJI TeXHHUKOT CTaHba MaIIIHHe, a 

TIOHeKaJI H OJL OpraHH3alMOHHX uHHHala, TeHepajJIHa. OIIpaBKa MO)KE TpajaTH H 

Jyxe. 

TeHepanHe onpaBKe oOyxBaTajy 3aMCHy HJ HOHIpaBKy CaCTaBHHX JIeJIOBa 

MaIIIHHeC UHMC CC HCTa JOBOJUH y CTaHRbC TEOXHHUKC H TEXHOJIOHIIIKC HCHIpaBHOCTH. 

/lyxxuHa Tpajatba oripaBKe ce OJtarOBpeMeHo rinaHuHpa Ha Oa3H cBeoOyXBaTHor yBHJIa 

y CraPbe MamuHHa ca acHcKTa MHCHPpaBHOCTH H JIOTpajaMOcTH mojenHHauHHX 

enmeMeHaTa H cKMONHOBa. BpeMe yHacKka MamHHe, OJHOCHO CHCTeMa y TecHepajIHy 

OHnpaBKy JWIKTHPpa, aKMe, CraPe MammHHec. HapaBHo, yBeK Kaja je TO Moryhe 

pecnekTyJy Ce H TEXHOJIOHIIIKO-TIIDOH3BOJIHH 3aXTCBH IIOBDpHIHHCKOT KOMIA, OJIHOCHO 

pynapcke onepaTuBe. VHacKy MaHHHec, OJHOCHO CHCTeMa y TCHCpaJIHy OHIpaBKy 

nperxonmu H3paja ne(ekTaxxHHx JmMCTa 3a MaNIHHCKO H CJIČKTpDO OJIpx)kaBaMbe IITO 

TripeicTaBJba H HOJUIOry 3a H3pajly rnaHa OIIpaBKe. 

V Qayu npurpewMe reHepajtHe OrnpaBKe, a mapajteJtHo ca H3pajloM ne(bekTa)kHc 

JMcTe, HIpaBH cc H NHCTa HOTpeOHHX pe3epBHMx JIČJIOBa Ca H3BOHOM H3 CTaMba 

MaranMHHCKHX 3aJHXa H HepeajmoBaHHx HapymuOHHa. Takolbe, Bpmu ce rpHnpeMa 

CKJIOHIOBa KOJe HO Je(QeKTaxHoj mucrH TpeOa arperarHoO 3aMeHHTH, aJm Oec3 

CHCTCMCKOT JIyTOJUHIHIHcTr HJIaHHpaba. 3a JIe1OBe, KOJHX HeMa Ha 3aJ1XaMa H HHCy 

HapyueHu, a ne()HHcaHH Cy TeXHHUKOM JIOKyMeHTaIHJOM, XHTHO Ce Jlajy HaJIO3H 3a 

u3apajty Kako Ou acru Ouui H3paljeHu JO noueTKa reHepajiHe ornpaske. [4] 

MnpBoljau reHepaJiHe OnpaBKe, CXOJIHO OOHMy H BDpCTH HITaHHpaHHX pajloBa, 

opraHuM3yje ce HO HNpaBHNHy 3a JBaHacCTOMACOBHH paHHM JLAH CBAaKOJIHCBHO, 

H3y3uMajyhu He/leJby Kajia pajiHuH laH Tpaje OCaM uacoBa. 

IIo a3aBpmrerKy reHepaHHe OHpaBKe H (DyHKHMOHaJIHMX IIpoOa MamiHHc 

OJIHOCHO CHCTeMa, Cpel)yje ce JOKyMeHTanuja, aHajJm3Hpa H3BpnIeHa OHIpaBKa H 

JIOHOCe OIIeHe H 3aKJbyumu. |4] 
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Tesuuku upekmop 

Tloro 3a 
Tloroti 33 pehoi? Tloroli MoHTajka 

npoi3B0/it) 

-> Ceimop 33 6k0HOMCKe n0ĆROBČ F>| OpraHiGaropMorpaHka 

(Ceektop a bynioke pecyce, . 
liiy|| MTM HIpABHe NOĆIOBE ) la 

|_ |(itop3a uapiau npoitia0yalı |} Iarapšako0paMMaMMjy 
|yCityra, HAČaBKy H (KiAJJMUTPH 0ApRaBakay Pb Koay0apa 

L.Oempaa&a@nm·r,mypa· |_,| 

90, 6OO My 1 KBARHITeT 

___ lisHrap3acrpyuHt 
HOCAOBE 

(oncrBeH0 

OIpiKABaNbf 

Jačoparopuja 

CekTop 33 np0it380/H0 

TOXHINIKE II0OĆ.OBĆ 
— 

Cmaka 18. OpraHnanuoHa mreMa ojpxokaBa»a OrpaHka P5 Kozy0apa [4] 

IIpeMa canmammoj opraHM3anMoHoj crpyKrypMw OpranwgaamMoHa IlemaHa 

KonyOapa-Mera:n cacroju ce H3 BHnIe HeJmHa. TO Cy IOTOHH: 

— IIoroH 3a IIpOH3BOJUDy, 

— IloroH 3a peMOHT, 

— IIoroH 3a MOHTAa)Ky, 

— IIoroH EJtMoHT. 

3aTHM, HH?;KePbepHHr KOJH OOyXBaTa: CekKTop 3a riutacMaH ripon3Bojla H yciryra 

H CekTop 3a peanmnatnutjy ycnyra, Pa3BOJHO IIDOJEKTHH CEKTOP H CJIy)KOe (CJryxx0a 

3a OoOeaOelbHBame KBamreTa, Cy>xOa 304 eČKOHOMCKO (pHHaHCHJCKC IIOCJIOBC H 

Curyxx0a 3a rpaBHe, KaJIpoBckKe H Orre IOCJIOBc). Kao noceOHo H3ajiBOJeHH HaJIa3e 

Ce IHaBHH MaIHIHHCKH H CJCKTDO HHXKCM=Cp H CTpyuHH capanHHNM 3a HOJeJUHHC 

oOmnacraH. OpraHHaanuoHe Be3e H3MeDy nojeJuiHHx JenmoBa rpeny3cha rpaka3aHe cy 

Ha OpraHunanoHoj nteMH Koja Je nara y TaOemu 3. [4] 
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/AHPEKTOP 
 OPTAHH3ALHOHE IIE:1HHE| 
RI 

Texwuwxu 0upexmop 

TAp CIprn| OLOR Iloron 3a peMoRT I [loron wonTaxa I [lorou Eaonr Concraao I nocnose nponasoAnsy Onpaanare 

OOp sa ekotohtoe a..I —{ opranearopnorpanca 

(Ceicrop sa AyAcxe pecypce, 
Omurre M npaste noCtOBe Z  Merap s kowrpaay 

| Cercrop 3 tutaOsanı npoiciboga ) |__| pewrapsakoopaanaiy 
lyayra, nađasiy M cxaaypazrrvste OApucananay PB Koay6apa 

Cekcrop 3a Gea6eaoca, oGtrypa-| _naBoparopuja 
6e,exanoridy h KRanireT 

(Cexcrop 3a n postsno/ao 
TexHietke DocAOBE 

Cmaka 19. OpragHnaanaoHa mesma OI KonyOape Merajt 

OpraHmnanuja opipo;KaBatba ce JIenH Ha: 

— JidHujcKa CTpyKTypa — JBa HJIH BHIIC CCDHJCKHM Be3aHHX MecTa OJIp)KaBahba. 

KopMcrM ce 3a CHO)KEHC TOXHHUKC CHCTEMC y CHCIMH(O)HMUHHM pajiHHM 

ycoBHMa. HajjenHocrTaBHuja opraHHaanuja cHcTeMa OJp)KaBaba. HajBHmmi 

HHBO y JIHHHJCKOJ CTpyKTypH ripe}icTaBJba OHaj CeTMeHT CHCTeMa OJIp;kaBaPba 

y KOME CeC 002aBJbajy HaCJIO;KCHHJH IHOCTyTIH OJIp?)KaBaHba, TJiec OBaJ HHBO HMa 

ripaBa J 00aBJba H CBe HOCTyTIKe OJIp)kaBaba HHD>Ker cTemeHa — OOpHyTO He, 

OJIHOCHO HHDKH HHBO y HpHHIMHIy He TpeOa H He MO;Ke Jla 00aBJba HOCJIOBC 

BHIICr HHBOa OJipxkaBapa. Ha npHMepy KonoBa, To OH OHO OJHOC H3MeCDy 

pajuoHHIe CaMOT KOHa H OCHOBHC py}lapcke MamiHHe, HarpHMep poTOpHor 

Garepa. [4] 

PAJUHOHHILA IIOBPIIIHHCKOF 

KOIA 

(CepBHCH0 0/p;kaBabbe: 

POTOPHH BATEP 

Crmaka 20. JIaHujcka crpyKTypa 

Xujepapxujcka crpyKTypa — CBaKH BHIIH HHBO OTICJIy)Ky]JC JejlaH HJIH BHIHC HHDKHX 

HHBOa. AKO mMocrojH BehHM Opoj TeXHHUKHX CHCTEMa KOJH Cc OJpxaBa y 

JeyUMHCTBEHOM CHCTeEMYJ OJIpxKaBaPba, HOpe/L OCHOBHOT OJIpx)XaBaPba KOJH Ce OOaBJba 

Ha HPpBOM HHBOJy, HOCTOJe H OJIpeDeH Opoj BHHIHX HHBOA OJIp)KaBaMba, Ca CBOJHM 
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HaJUIOOKHOCTHMA, OHIIDČMOM H pajHHOM CHaTOM. HajpBHIIH HHBO OJp)KaBaMba y OBOJ 

CTpyKTypH uecTO MO:;Ke OHTH H rpoH3Bolau Te onpewe. [4] 

Hi 

- 

| | || || 
| | | || 
PeoHTHO W CepBicHO OA pikaBanbe PeMonTHO OApikanae PeMonTHO OAp:kanake L PeMonTHO O/Apokanatke F 

TIK TAMHABA 3ATIA/IHO IIOJbE TIK TIOJbE /| TIK TIOJbE B/II IK TIOJbE T [TAMHABA HCT..[I0JbE] L 

I ] } il 

F 
KOJIyBAPA METAJI – IJEHTPAJIHH PEMOHT š 

Cmaka 21. Xujepapxujcka crpykTypa 

— KOMOMHOBaHH HauHH — KOMOHHamja IHpeTXOJHHMX OCHOBHMX HauHHa. 

IIocroje MoryhHocrM M3Oopa pa3nMudMTHX RBapMjaHTH, OJIHOCHO BHIHC 

crpareruHja H MoryhHocTH cHcTeMa OJIp)KaBaPba. OnTHMMH3anUHJOM J10J1233HMO 

o HajOojber HauHHa. Koja je HajOOJbH 3aBHCH OJL MHOTO uHHHIHaIlA, KOJH 

aaBHce OJ cHyuaja MO cHyuaja (mpocropHa JwIicTpHOynuMja, CHCTeČM 

cHaOJleBaPba pe3epBHHM JIeJIOBHMa H JIDyrHM MaTepHJaJIHMa, pacHOJIO;KHBa 

pajiHa cHara, KOMyHHKamuje HTJL.) 

T eHepajtHo, opraHH3anuoHe IennHe OJipoKaBahba Cy: 

— TexHMuka H onepaTuHBHa rpurpeMa 071p:kaBatba. 

— Cljyx0a 3a rekyhe H CMeHCKO OJIp:KkaBaMbe. 

— Cjyx0a 3a cepBHCHO, IIpeBeEHTHBHO OJ1px)XaBabbe. 

— Cjryx0a 3a peMOHTHO, HHBECTHIHOHO OJ1p)kaBabbe. 

— TexHHukKa KOHTPOJa OJipxXaBaba. 

3.2 MHnneKcH KOHTpo.JIe 0J1p)kaBamba poropHux 0arepa 

MeHauMeHr ojJip;KaBam»ba kopucTuH pa3aznmunre rpucTyrne 3a Mepebbe (byHKnuje 

e(pukacHocTH OJipxkaBaPba. UecTO ce KOpHCTe HHJIČKCH 34 yIIipaBJbaFbe H KOHTDpOJIy 

oJipxkaBaba. OBH HHJIeKcH IOKa3y]y TpeH)U Ha OCHOBy HCTOPpHJaTa, OJHOCHO CTapHx 

nonaTaka, KOJH Hpe/jicTaBJbajy peQjepeHTHy Tauky 3a mMopebeme. V opraHw3anujH 

ojnpxkaBalba KopHcTece cc pa3JiHMuHTH HHJIČKCH 3a MCpeMbćĆ CCI)I/IKaCHOCTI/I oJipxkaBaMba, 
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jep He HOCTOJH HHJeJMAaH HHJIČKC KOJH MO)KE HPpCHM3HO a e(Q)HHMHIHC YyKyIIHC 

nep(boOpMaHCce aKTHBHOCTH OJIip)KaBahba. I1aBHH IHIHJb OBHX HHJIČKCa Je Ja IOCTaKHC 

MEHAIJMECHT OJip>KaBatba Ja m00o.bima nep(QopMaHce (Q)yHKuuje oJ1p?)KaBahba y OJIHOCy 

Ha nocrojehe a crapo crae. [5] 

Ommru HHJIeKcCH yKa3yJy Ha yKyrHe nep(bopMaHce opraHu3anlje y Be3H ca 

oJipx:kaBabeM, a cHenuH(BuHH HHJeKCH yKayyjy Ha mep(bopMaHcy y HeKOJ OOJacTH 

ojp:KaBaMa. [5] 

OrmirrH HHJIČKCH: 

• lHmekKkcl 

b =— (3.1) 

rJe Je: 

UTO – ykyrnHH TPOIHHKOBH OJppKaBaba [HoBuaHa jenHHHa] 

UP – yKymHa tıiponnaja [nRoBdaHa jenuHuna]| 

/locanamma HcKycTBa Hokay3y]y a IpoceuHH TpOITKOBH 342 OJ1ip)kaBabbe CBHX 

HHJUyCTpHJa H3HOCe OKO 5% 0JI yKyrHe rpojaje. MebyrTHMM, nocroja nocra pa3aiike 

y OBOM HHJIČKCy aKO Ce IIOCMaTpajy pa3nuuure rpaHe HHJIycrTpHje.. [5] 

• MHHjeKc2 

_ UTO 
I, = — 

2 UP 
UTO - yKyLHH TpOTHIKOBH OJ1p;KaBahba [HoOBuaHa JenHHuna]| 

(3.2) 

UPj – ykynna npoHsBojmba [m?, t,MW] 

OnBaj HHJIeKC Ce OJIHOCH Ha yKyTIIHe TPpOIHHKOBEe OJ1p)KkaBaMba y OJIHOCy Ha 

TIpO3BOJIFy OJL cTpaHe ripenya3eha. 

• MHjeKc3 

l = —— (3.3) 

UTO - yKyLHH TpOTHIKOBH OJ1p;KaBahba [HoOBuaHa JenHHuna]| 
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UUI – yKyrnHa yarabba y nocTpojePa H onpeMy [HoBuaHa jenaHHurma | 

OnBaj HHJIĆKC Ce OJIHOCH Ha yKyIHHe TPpOTNHIKOBe OJIpxkaBaPba y OJIHOCy Ha 

yKyTIHO yJarabbe y IOCTpojebe H OrmlpeMy. [5] 

Takolje, nocroje H crerui(auHu HHJIeKCH: 

l, — MnHnekc 3a KOHTPpOJIy HpeBeHTHBHOr OJIpxKaBaMba y OJIHOCy Ha yKyIHIHy 

(byHKnjy OJip)KaBahba. 

1s — HHJeKc 3a Mepebbe TauHOcTH HJiaHHpaHor OyueTa oJipxkaBahba. 

16 — HiHJeKc 3a KOHTPOJIy OIIIITHX TpOIHIKOBa OJ1pxkaBamba 

1 – Hianekc 3a rinaHHpame pajtioBa Ha oJ1ip)xXaBaĐby 

lg — HHJekKc Koju je KopHcTaH y Hojpyujy KOHTpoJIe MaTepHjajma 3a o/1ipxxXaBaRbe 

lo — MHJekc KOJH Ce MO;Ke KOpHcTHTH 3a Mepebbe e(biKacHocTu OJ1p;kaBaĐba, 

Lo — MieKkc KojBH ce MO:;Ke KOpHCTHTH 3a Mepebbe e(bukacHOcTH OJip)KaBabba 

Li - Mnekc 3a Mepebbe KoHTpojJIe eikacHOCTH 

L2 — HHnekc KoOjH ce OJIHOCH Ha TpOHIKOBe MaTepHjaja H pajiHe cHare 

nba - HMinnekc KojuH rpeJicTaBJba OJIHOC H3MCI)y TpOnIKOBa OJIp:KaBatba H TpOIHKOBa 

TIpOH3BOJUC 

La — Minekc Kojut rpeJicraBJba OJIHOC H3MeDy yKyIHHHX TpOTIKOBa OJIp?kaBatba H 

yTponteHHx pajiHHx caTH Ha OJIipxKaBaHby 

ns — Hinnekc Kkojt rpaTu Hanpe)lak y HanoOpHMa 3a CMaPbePbe TpOIHKOBa 

IIocroje . napaMerpu onpxkaBaP»a (IIO). OnaOpaHo je 3 napaerpa 3a 

ynorTpe0y y BHITeKpHTepHJyMCKHM MeTOJaMA, H TO Cy: 

— MammHcKH-eJIČKTpO-ByJIKaHH3CpCKH 3acTOjJH 

— IIpoceuHH MaHIHHCKH-eJIČKTpO-ByJIKaHH3epCKH 3aCTOJH 

— TexHMHuka pacnonmo:KuBocr [5] 
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3.3 Hnnekcu Kopunihema poropnux 0arepa 

IIocroje uerHpH BMHHIČKDHTepHJyMCKeE MeTome. AHP ( AHanHTHukKH 

xujepapxujcku riponec) MeToJla ce IIpHMeMbyje 34 Me»yCOOHO paHrHpaMbe OCHOBHHX 

KpHTepHjyMa H /(TNOJKpHTepMJyMa. IlIpencraBPba MaTeMaTHUuKy  MCTOJUy ca 

BHIICKDHTepHJyMCKHM TIIDHCTyHOM y OJUIyuHBaby. IIpyxxa MoryhHocr Ma ce y 

TIpoOlteCy HOHOITeMa CJIO)KCHHX OJUIyKa H3MCPe H HoBey3y]y paanmiunru (bakTopH Iro 

OJ1taKIITaBa KOMOHHOBaMbe JIeJIOBa y HeJMHHy. OcHoBHa rpenHocr AHP werojte je To 

J\a Ce KOMIIJIEKCHH I!ipOO0J1eMH MoOTY patmuJtaHHTH Ha IIpOCTe uHHHOIIČ KOJH Ce IIOTOM 

Mory Mebyco0Ho yrnopel)uBaTu. 

HakoH mrora ce Kopucre Merome TOPSIS (TexHMKa 3a paHrMpame o 

penocmeny mnpedepeHiHja cHMUuHOCTH ca „MHJeaHHHM „pemIiebeM), VIKOR 

(BinriekpHTepHjyMcka onTHMH3aNuuja H pemrtePe KOMHpoMHca) , PROMETHEE 

(Opranmnanuuija paHrupama no npe(QepenHtuujaMa 3a eBanyannJy oOorahauBama) 3a 

paHrupame ajtrepHaTuHBa npeMa Je()HHHCaHHM IIOJIKpHTepH]JyMMHMa H KpHTepHjyMa 

y3 KopHniheme TexKXHHCKHX Koe(bunujeHarTa ripeTxonHo H3pauyHarux AHP MeToJnoM. 

OBakaB IMpHcTym je OHmpaBMaH 30O0r OTpOMHOTr 3Hauaja BCJIMKMX MaHIHHa y 

TIpOH3BOJIHOM TIPpOMeCy, BCJIHKHX IIOUeCTHHX HHBCCTHIMOHHMX ylaraĐba, amM H 

TportirKoBa riponeca IIpoH3BOJUe H OJipx)KaBahba. [6] 

IIocroje rpH rpyne HHJekKca KopHiihemba poTopHor Garepa, H To cy TexHHukH 

mapaMerpu , PanHu napaMerpH H EKOHOMcKH HapaMeTpH. 

IIpny rpymny nmapaMerapa uuHe TexHHuku napaMeTpu KOjH Cy IpHKa3aHH Cy y 

TaOemaH 1. MsaOpaHM cy MH3 KOHCTDyKHMOHHX IOKa3ATeCJba TEXHMUKOT HHBOA 

poropHux Garepa H pa3MarpaHo je 13 napamerapa. [6] 
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Ta0ena 1. Texguku napaMeTpH poTopHor 0Oarepa 

G 1 6 artner 
Q * |y 

G 3 6 artner I __— 
Qt * (Ly + L») 

Dombi ki 6 omborovs _L 
Qt * Hk * kv 

Lauchhei 6G auchheimer ——— —— 
Q * (Hy + Ha) 

: G*bb *10n3 ——-_——-_——10 
Ajdner Qt*ki*Hk*Lrt*List 

. G *10? 
Krumvaj L_ _— 

Q: * Hy * (Lrt + List) 
G 

Aksenov ı— I —= 1.4 
Hy * Q * N 

R. || 6 ozenpleter — L K——— 
Q * (R, + Ri) 

OJHoc TexXHHe E 

npeMa KananiTeTy Qt 

OJHOc TexKHHe H G 

CHare IIOrOHa TOuUKa Net 

OJHOc HHcTaJmHcCaHC Nins 

CHaTC H TOOKHHC G 

OJHOc HHcTaJmHcCaHC Nins 

cHare H KananunTeTa Qt 

G |j 
Hazanet * |1+ ist QPe+ kpA (L +) || Q0+k}M+—o 
*IIpOMeHJbHBe KOJc Cc KOpHcTe y (bopMyaMa cy: G — Maca Garepa, Q, – Kananurer, N,+ — cHara poropHor 

ToukKa, Ly+ — JyoKHHa cTpeJie poropHor TouKa, Ls – /ly)KHHa HcCTOBapHe cTpe;Jie poropHor TouKa, H, – BHcHHa 

KOmaMa, Njns — HHcrajtHcaHa cHara. 

V npyry rpyny napaMerapa cnajajy eKcnjioaranmnuoH0-pajiHu mapaMeTpu. 

Pasmarpago Je 9 napaMerTapa, H To cy: 

— VKyrHa HnpoH3BOJMPa 

— IIpoceuHa mpoH3Bojnma 

— VKyrHo pajlHo BpEMC 
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— IIpoceuHo pajliHo BpeMeC 

— KoedunujeHT BpeMeHckor HckopHinhema 

— IIpoceuHu Kkoe(QHnujeHT BpeMeHckor HcKopurihema 

— KoedHuujeHr kananaTeTHor HcKopHinhema 

— IIpoceuHu KoeQunujeHT KananureTHor HcKopHiihema 

— CnenudQuuHa morporima eJteKTpHuHe eHepruHje 

Cnenu()uHa norportma eJteKTpHuHe eHeprHje je naTa Kao: 

N jeq:BPEME PA/IA 
CIIELHOHUHA IIOTPOIHHMA EJIEKTPHUHE EHEPTHJE — 

TIIPOH3BO/IĐA 

rne Je Njea — JejutHHuHa norporta eztekrpHuHe eHepruje. [6] 
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4 OcrnBapeHu pajino-eKcruioaTanuHoHu IapaMeTpH poropHHx 

Oarepa Ha HOBpIHIHHCKOM KOINIy 

AHajm3a cTaMa OCHOBHC MeXaHH3amje KOJa pamM Ha IHIOBDHIHHCKHM 

KOnOBHMa JII EIIC je mara npeko mujarpaMa cpenme HpoM3BOMe, JHjarpaMa 

cpenpber BpeMeHa Ppajla, Cpe)Uber BpeMeHcKor H KamamMTeTHor HcKopHmiheMma H 

rponeHTyajHor yuenrha ManIHHcKHX H cJIeKTpo 3acToja Oarepa OJIHOCHO CHCTeMa Ha 

KojHMa cy pajuana Tu OarepH. Ha ocHoBy ripe3eHToBaHHux nojlaTaka Ha JjarpaMHMa, 

noOuHJaMO HajOOJbe paHrHMpaHe Oarepe. OBo je jemaH o npaBama Me(QHHHMcaMba 

HajOOJbHX cCJCMCHaT4, HOJICKJIOIIOBa H CKJIOIIOBa y CMHCJIy OCTBapeMba arperaTHHX 

3aMcHa. |4] 

4.1 PoropnHu Oarepu – o0jekTH ucrpaxxuBama 

O0jekar HcrpaxxHBaba cy 5 poropHux Oarepa KojH ce Hamna3e Ha IIK IIojbe 

B/I a IIK IIome JI a ro cy: SRs 1200.22/2 (G-1), SRs 1200.24/4 (G-3), SRs 

1200.24/4 (G-4), SRs 1200.24/4 (G-5), SRs 1200.24/4 (G-6). 

OBH OarepH Ccy HeMauKc IHIpOH3BOJM=e, OJHOCHO KOMMaHHje TAKRAF. 

IIouemua cy a pajie y OKBHpy KOJIyOapckor OaceHa H TO OJL: 

SRs 1200.22/2 (G-1) on 1967. ronaHe; 

SRs 1200.24/4 (G-3) on 1968. ronaHe; 

SRs 1200.24/4 (G-4) on 1975. ronaHe; 

SRs 1200.24/4 (G-5) on 1976. ronaHe; 

SRs 1200.24/4 (G-6) on 1976. ronaHe; 

IIpoceuna crapocT oBHx Oarepa je ripeko 50 rouHa. V raGema 2 nar je H3rneı 

OBHX Oarepa H H3BeJICHC M-HXOBeC OCHOBHC TeXHHUKO-TEXHOJIOIIIKe KapaKTepHCTHKe — 

CJIHUHOCTH H pa3JiHuHTOCTH. 
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Ta0ena 2. OcHoBHe Kapakrepucruke Oarepa kamtace SRs1200 

G-1 3465 
Teopercku kananurer (m?/h) 

G-3, G-4, G-5, G-6 3465 

Crenund)MuHa cHa konabba G-I 1100 

(N/cm) G-3,G-4,G-5,G-6 — 600 

G-1 22 
BucuHa konama (m) — 

G-3, G-4, G-5, G-6 24 

SRs 1200.22/2 (G-1): 
G-1 2 

/lyouHa konama (m) _— TIK IHoxse B/LH 
G-3, G-4, G-5, G-6 

. G-I 
Pacrojame: oca Garepa – cpenaHa 
poropa y ruaHyMy (m) G-3, G-4, G-5, G- 

6 

Pacrojame: oca Garepa – oca yroBapHor JIeBKa (m) 

G-1, G-3, G-4, 
TIpeunuk poropa (m) G-5.G-6 

Bpoj oGpraja poropHor Touka (min"!) G-1, G-3, G-4, 6 HK Tlo Al 'poJ o0praja poTop! G-5, G-6 

; ; : G-1, G-3, G-4. M i i ; ; 
Bpoj ucrpecaja Beznpaua (min") G-5,G-6 48 

Bopoi Benpuna G-1, G-3, G-4, 8 
poJ BeADMIU G-5,G-6 

HowunaiiHa 3artpeMuiHa BejipHita G-1, G-3, G-4, 0.8 

(m*) G-5, G-6 i 

HuHcrajucaHa cHara noroHa PT G-1 630 SRs 1200.24/4 (G-4): 

(kW) G-3,G-4,G-5,G-6 ~ 400 TIK Tlozse J 
G-1, G-3, G-4, 

BucuHa yroBapa (m) G-5, G-6 7,5 

G-I 1432 
Maca 6arepa (t) – —— 

G-3,G-4,G-5,G-6 1528 

Cpe)jubi npHTHcak Ha TJIO c 265 SRSHIIŽ(Ž'(I)(·)ŽŠŠSŠ–S): 
(N/em?) G-3,G-4,G-5,G-6 ~ 10,3 

MakcHMaiIHO J103BOJbeHH HarH0 y pajiy (%) 3 

MakcHMaiIHO JI03BOJbeHH HarHO y TpaHcnopry (%) 5 

MunuwmaintHi pajijyc KpHBHHC G-1, G-3, G-4, 60 

(m) G-5, G-6 . 

O ——— | 
Ž;'Ž;ŽŽŽŠ?T po3ahba, M :: IG Ž3G Ž“4° 40/42 SRs 1200.24/4 (G-6): 

i TIK IIojbe B/I 
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4.2 OcrBapenHu mapaMeTpu 0/ipxxaBama poropHux 0arepa 

Ha cnauz 22 naru cy nonar O CCpDBHCHHM aKTHBHOCTHMA H peMOHTHMa Ha 

PyapcKMM CHCTEMHMA OJIHOCHO 3acTOJHMa Oarepa KoOJH pane y OKBHPpy JUaTHX 

cHcTeMa IipH peMOHTHMa (y3er Je nepaojt 2008-2018.). 

sRs1200(66) — — e ececnq II ___ — —J4% 
7,43% 

| II L I II I I III III | SRs1200(G5) 4.58% 
6,29% 

sas1200(64) — M e e ___ _ ———s 
|____________________________________Js% 

sRs1200(G3) — e e -__ 45% 
5,71% 

sma20M2)) —— 
: 

] 6,54% 

sm12006G1) — <o> —e—eo——_——— 35 
4,97% 

0,00% 1,00% 2,00% 3,00% 4,00% 5,00% 6,00% 7,00% 8,00% 

(Qenekrpo aacrojM | CMaurwHCwwe 3acTOjM 

Cmaka 22. JiijarpaM rpotneHryajHor yuenha MamunHcKuHx H cJteKTpo 3acroja Oarepa 

Katace SRs1200 

PeMOHTHO OJpx)KaBaMbe Ha OCHOBHOJ OHNPeMH BPDIHH CC JOČJIHOM TOJUOHIHHe. 

'TOKOM peMoHTa IIOTIpaBJba Ce CBa OrIIpeMa Koja ripHmnajta JejHOM CHCTeMy (5TO) a 

cBa OHPpeMa Koja HNpHnaja jeyHOJ TeXHOJIOHIIKOJ JIHHHJH (BTYV, BT/ o yrba) H 

npepa/)u yrJba. OcHoBa 3a BpitePbe peMOHTHHX pajioBa je T3B. Je(beKTa>xka MaImIHHc 

(cHcreMa) cauHmbeHa OJ crTpaHe pajiHuka TeKyher H CepBHCHOr OJip)KaBaba, IrJ1aBHHX 

HHXKeMbepa KoroBa (Jieza rpe/nyaecha) H TexHHukKuHx ripurnpeMa KoronBa. /leQekraxka — 

OHHC pajloOBa Ce 32jeHO Ca BPpIHHOHIĆM peMOHTa (cCHOJbHa (DbHpaM) HHOBHPpa Ha 

MHHHMMyM 30-40 nmaHa rpen TepMHH peMoHTa. Ha ocHoBy meQekTaxHe JMCTeC 

(bopMupa ce peMOHTHa JIHCTa Ha OCHOBy KOJe Ce BpIHH peMOHT. OcHoBa 34 BPpIIeHC 

peMOHTHHX PajioBa je T3B. Me()eKTa;Ka MamIHHc (cHcTeMa) CauHMHbcHa OJL CTpaHe 

pajnHHKa TeKkyher H CepBHCHOr OJp:;KaBaMĐba, THaBHHX HHXKeMbecpa KONoBa (Jema 

upeny3eha) H TeXHHuKHX HpHHpeMa KOIIOB4a. 
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Taoena 1. BpeMeHckH pecypcH cCepBHCHHX H peMOHTHHX aKTHBHOCTH 

CepnBuac PeMoHT 

BaceH Barep IIepaoji VKkyrnHo lIpocek | VKyHHO IIpoceK 

[h] [h/god] [h] [h/god] 

SRs 1200.22/2 (G1) | 2008-2018 1038 87 7408 741 

SRs 1200.24/4 (G3) | 2008-2018 1381 126 6884 688 

Kony6apa | SRs 1200.24/4 (G4) | 2008-2018 1702 155 4507 451 

SRs 1200.24/4 (G5) | 2008-2018 1511 126 11283 1128 

SRs 1200.24/4 (G6) | 2008-2018 1134 95 9526 953 

IIpocek 1353 118 7922 792 

V raOema 2 marH cy monarm O HpOCeuHOM TpajaPĐby peMOHaTa KaO H O 

TIpOH3BOJly BpeMecHcCKor H KamanTeTHor HcKopumihema Oarepa, OJHOCHO CHCTeMa 

Ha KOME Cy OBH Oarepu pajn. 

Ta0ezna 2. BpeMeHcKuH pecypcH peMOHTHHX aKTHBHOCTH 

IIpoceK Koeduuujenr y 
; KyIIHO 

Tpajaba | Hckopumihema OnnHoc 
BaceH Barep uHcKopunihemc _ 

peMoHTa _ Reta = TR/nro 
Tp 1r [} Tiq — ? * 1Q 

SRs 1200.22/2 (G1) 741 0.326 | 0.257 0.083 10048 

SRs 1200.24/4 (G3) 698 0.412 | 0.380 0.157 4592 

Koxny0apa | SRs 1200.24/4 (G4) 451 0.507 | 0.353 0.179 2760 

SRs 1200.24/4 (G5) 1128 0.443 | 0.295 0.131 8473 

SRs 1200.24/4 (G6) 953 0.431 | 0.287 0.124 7548 
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4.3  OcrBapenu mapaMeTpu Kopurtihema poropHux 6arepa 

Ha c 19 npukaaan je nujarpaM cpe)be HpoH3BOJbe Oarepa KJace 

SRs1200. [4] 

SRs1200{(G6. 5.14 

SRs1200(G5) 5.14 

SRs1200(G4) 5.65 

SRs1200(G3) 5.13 

SRs1200(G2) 5.49 

SRs1200(G1) 3.73 

r I IILI2 -T – – I – – — Š FTY J —— — » - Ii"- T |  —1]+[Ž{”Pe”»TI– — Z—>—S-Y-- T II–––:-- D ——— 

0 1 2 3 4 5 6 

[x10% t+m3] 

Cmaka 23. JIujarpaM cpejme rpoH3Bojnme Oarepa kamace SRs1200 |[4] 

Ha cmmuu 20 upMKaa3aH JuijarpaM cpenmber BpeMeHa pala Oarepa Kace 

SRs1200. 

SRs1200(G6) I 4274 

SRs1200(G5) I 4348 

SRs1200(G4) I 4421 

SRs1200(G3) I 4094 

SRs1200(G2) I 4322 

SRs1200(G1) I 3481 

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 

[h] 

Cmaka 24. /ljarpaM cpe)iber BpeMeHa pajna Garepa Knace SRs1200 [4] 

39



JoBaHa MurpoBuh 

HH/JIEKCH KOHTPOJIE OJIP/KABAĐA 1 KOPHIITREMA POTOPHOT BALTEPA 

5 MHyapauyHaBame HHJeKca 0JipxkaBama poropHux 6arepa 

InaBHH IHIHJb OBHX HHJIEKCa je a HOCTaKHC MCHAaHIMCHT OpxKaBaHba a 

no0oJbma rnep(opMaHce (byHKnuje ojnpxxaBaba y OJHOCy Ha HmocTojehe HJIH CTapo 

cTaMbC. 

MHAeKc KOJH Ce OJHOCH Ha YyKyHHC TPpOIMHIKOBC OJp)KaBaMba y OJIHOCy Ha 

TIpO3BOJUby OJI crpaHe rnpe,nyaeha: 

UTO 
l, = — 

UP 

UTO - yKyrHH TpOIHHKOBH OJ1p)KaBatba [HoBuaHa jenuHHina / eBpo] 

(5.1) 

Ta0ezna 3. VKyrtHH TpOIHHIKOBH OJ1p)KaBabbaı 

SRs-1200 (GI) | SRs-1200(G3) | SRs-1200 (G4) | SRs-1200 (G5) | SRs-1200 (G6) 

2008 954241 350926 236532 538905 606585 
2009 689596 747624 117558 348661 325665 
2010 370326 314326 253264 419844 353555 
2011 288420 710796 663894 471635 512478 
2012 152583 610057 291608 193657 344194 
2013 141640 228302 264241 149967 0 
2014 206593 251792 236643 82208 0 
2015 233740 427623 303455 129116 307782 
2016 0 551407 293334 380715 179500 
2017 0 304807 508819 153454 388927 
2018 261530 444002 396664 261182 87131 

ykynmHo | 3298668 4941662 3566014 3129342 3105816 

UPj – ykynna rpouH3Bojuba [m?, t} 

Ta0ezna 4. VkyrHa ripoH3BojiHa 

SRs-1200 (GI) | SRs-1200(G3) | SRs-1200 (G4) | SRs-1200 (G5) | SRs-1200 (G6) 

2008 7104452 5813180 899038 6339336 5324872 
2009 | _ __5824274 5187650 4361643 4203610 4457998 
2010 883662 5437832 5385246 4295272 4076235 
2011 4800584 3735634 3850739 4749320 3829687 
2012 | ___3514701 1426811 3547178 3265442 4145487 
2013 1377879 5517981 5079242 3743978 4269624 
2014 780929 4737408 4654674 4001637 3591069 
2015 435721 1080000 3060646 2785132 2408629 
2016 1639090 680790 3432780 2460599 3119934 
2017 0 3476883 4871807 3229441 3306380 
2018 | _1.224.059 2.756.702 4637821 1196456 1.629.759 

ykynmHo | 27585351 39850871 49780814 40270223 40159674 
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V raGema 5 Haja3e ce BpejiHocTH HHJTIeKca D aa ner poropHux Oarepa. 

Ta0ena 5. HH/ekc KojH ce OJIHOCH Ha yKyOHe TPOTIKOBC OJIp)kaBaPba y OJIHOCy Ha 

TIpOH3BOJUby 

G1 G3 G4 G5 G6 

UTO 3298668 4941662 3566014 3129342 3105816 

UP 27585351 39850871 49780814 | 40270223 40159674 

b 0,120 0,124 0,072 0,078 0,078 

V raoemi 6 nare cy Bpe)iHocTu mapaMerTapa oJ1px;kaBaba. 

Ta6ena 6. Ilapaerpn oxjnp:xKkaBa»a poropHux Garepa kmnace SRs1200 

GI G3 G4 G5 G6 

Bpewe paaa 34511 42991 56952 53027 52229 

Maniuatcku 3acTojH 5118 6759 6397 7365 9805 

Exnekrpo aacroju 2711 2480 3807 3048 3702 

ByxrkaHu3epckKu 3acTojH 2658 3283 4849 6904 8521 

TIpoceunu Matt. 3acTojH 366 520 492 526 265 

TIpoceunu cJtekTpo 3acTOjH 194 215 393 218 700 

TIpoceunH ByJIKaHH3CpcKH 3aCTOJH 190 298 373 493 609 

PacnojtoxxuBocT 0.767 0.774 0.791 0.754 0.703 

OJUOC R = Ta/mro Hpe/iCTaBJba JOOap HOKa3aTeJb O KBaJIHTeTy H3BCJIĆHHX 

peMOHaTa TOKOM OpeljeHor BpeMeHckor mepHoja. J|pyrHM peuMMa, 3a HajMaMbeC 

Tpajabe peMOHTa HOCTHTHyTH OHITHMAJIHH IIDOM3BOJHH C(beKTH (BDEMCHCKO H 

KanariiTeTHO HcKopHihee). 

Ta6ena 7. Panrupame OGarepa o KpHTepHjyMy ycremHocTH peMoHaTa 

SRs 1200.24/4 (G4) 451 2760 I 

SRs 1200.24/4 (G3) 698 4592 ili 

SRs 1200.22/2 (G1) 741 10048 V 

SRs 1200.24/4 (G6) 953 7548 III 

SRs 1200.24/4 (G5) 1128 8473 IV 
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PaHruvpabsee 6arepa no HpMTepMjyMy ycrneLlHOCTM 

peMoHaTa 

12000 

10000 

8000 

6000 

4000 

l |_ 0 

SRs 1200.22/2 (G1) SRs 1200.24/4 (G3) SRs 1200.24/4 (G4) SRs 1200.24/4 (G5) SRs 1200.24/4 (G6) 

CukKa 25. JlHjarpaM onHoca Reta = TR/nrqQ 

IIpoceunHo rpajabe peMoHara aHanu3upaHux OCarepa HaHocu 1000 h/god. 

42



JoBaHa MurpoBuh 

HH/JIEKCH KOHTPOJIE OJIP/KABAĐA 1 KOPHIITREMA POTOPHOT BALTEPA 

6 MHsa3pauyHaBame uHJteKca Kopunrihema poropHux 0arepa 

TexHuuku H eKcrinoaraloHo-pa/jiHu mapaMeTpH poTopHHx Oarepa: 

V raoemi 8 naru cy TexnHuku mnapaMerpH poropHux Oarepa rpopauyHaTuH 

Ha OCHOBy (bopMyua JaTBHx y TaOemu 1. 

Ta0ena 8 . TexaHukH napaMeTpH poropHux Oarepa 

G1 G3 G4 G5 G6 

Gartner 1 0.184 | 0.180 | 0.180 | 0.180 | 0.180 

Gartner 3 4,680 | 4,752 | 4,752 | 4,752 | 4,752 

Lauchhammer 0.168 | 0.154 | 0.154 | 0.154 | 0.154 

OJoc TexxuHe IipeMa KanarnuTeTy 4.029 | 4.326 | 4.326 | 4.326 , 4.326 

OJIHoc TexKHHe H cHare IIOroOHa TOuKa 2,387 | 3,820 | 3,820 | 3,820 | 3,820 

OnHoc HHcrTaJtHcaHe cHare H TE;KHHC 0.129 | 0.105 | 0.105 | 0.105 } 0.105 

OJuHoc HHcrajcaHe cHare H KanatnHTeTa 0.522 | 0.456 | 0.456 | 0.456 | 0.456 

V raOemu 9 Mmare cy npopauyHaTe BpeJHOCTH cKCHJIOATALIIOHO — pajiHHX 

mapaMeTapa. 

Ta0ena 9. EKcnoaTaliHOHO – pajiHH napaMeTpH 

G1 G3 G4 G5 G6 

IIpoceuHa npoH3Boyuba [MHxHoHa ToHa, m?] 3,73 5,13 5,65 5,14 5,14 

TIpoceuHo pajiHo BpeMe [h] 3481 | 4094 | 4421 | 4348 | 4274 

IIpoceunu Koe()unujeHT BpeMcHckKor HcKopHiihema 0,511 | 0,520 | 0,4609 | 0,554 | 0,481 

IIpoceunu Koe(unujeHT kananureTHor HcKopunihema | 0,369 | 0,355 | 0,369 | 0,360 | 0,321 

Cneru(bHuHa norportima ceteKTpHuHc cHeprHje 1,182 | 0,883 | 0,865 | 0,936 | 0,920 

MHHcraxacaHa H jeX;HOBpeMeHa cHara Oarepa Kkamace SRs1200 je cneneha: 

SRs1200 (G1): 1810 kW – 1267 kW 

SRs1200 (G3, G4, G5, G6): 1580 kW – 1106 kW 

CITIELHO dHA IIOTPOIHHA EJIEKTPHUHE EHEPTHJE = 
Njed·BPEME PA/IA 

TIIPOH3BO/IĐA 
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7 30upuHu moKa3arTeJjbu paja poropHux 6arepa 

TOPSIS werona ce 3acHHBa Ha KOHIMenTy M OJaOpaHa ajirepHaruBa TpeOa 

HMaTH HajKpahy y,laJbcHOCT OJL HO3HTHBHOT HJIČaJIHOT pemeMba, OJIHOCHO HajBehy 

y}laJbeCHOCT OJI HeraTHBHoOr HJieajtHor pemtehba [9, 10, 11|}. 3aBHcHOo O BpcTuH rmo/laTaKa, 

HJeaJIHO pelleMbe MOX;Ke HMaTH KapaKTepHCTHKe MaKCHMyMAa (MaX) HJIH MHHHMYyMa 

(MuH). IIpeyiHocT OBe MeTOJIĆ je IITO Ce ropeljebbe Bpimu ripeMa HajOOJb0J BpeJIHOCTH 

H3 pa3MaTpaHor cKyrna, IITO 3HauajHO CMaMbyje CyOJEKTHBHOCT JIOHOCHOITa OJUIyKa . 

AJIropHTaM MerojJie ce cacroju H3 cnenehHx Kopaka [8, 12|: 

Kopak 1 - oopMupambe Marpune M koja ce cacrojH oJl m ajrrepHaTHBa H n 

KpHTepuHjyMa: 

21 22 Xpj X2n 

M _ : : : : : : 7 1 

mxn i . 
Xa i e Xij 0 X d.9 

Km m xm]' ' Omn 

Kopak 2 - HopManmnanuja Marprme (Tij): 

Inmne xij(sa 1= 1,2... m; j= 1, 2... n) npenicraBJba paHrupabe i-Te axnrTepHaTHBe IIpeMa 

j-TOM KpHTePpHJyMY. 

Xij . . 
Tij = i-1,...,my; J=1,...,n 
3 |x7*, xž i (.2) 

Kopak 3 - /lonena TeXHHCKHX BpCJIHOCTH HOpMAaJIH3OBaHHM BPpeJIHOCTHMA 

noMohy Koe(puiujeHaTa KOJH Cy H3Ha3He BpeJIHOCTH Koe(puHeHaTa: 

bij =Wi *?jj, i = 1,...,m;] = 1,...,; (73) 

Kopak 4 - HMs30op noaMTHBHor HJIČaJIHOT H HcraTHBHOT HJIČaJIHOT pemmeMba 

(A+, A-) H3 TeXKHHCKHX BPp6eJIHOCTH (Pij) y ck1anny c ne()HMHHCaHHM ripedQjepeHmaMa 

(max/min): 

4+ = (A/Iiižšpijlll e ll)'(„l(g%pijlj | l") = {Pl·Pz·--··Pj·--··Pn} (7.4) 
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4 = NŠLAŠPUIŽ e l')·(Mii}ŠPijlf e l") = {Pl·Pz· .. bDj, --··Pn} (7.5) 

Kopak 5 - Cnenu onpeljaBambe ytaJbeHOcTH 3a CBaKy aJ1TepHaTHBy OJ 

HO3HTHBHOT HJIČAJIHOrT H HeraTHBHOT H/JIcaJIHOTF pcitcčHa: 

(7.6) 

(7.7) 

Kopak 6 - PauyHame penaruBHe Onu3uHe (C;) anrrepHaTuBe ripeMa HJIeaJIiHOM 

pentepby. BpenHocr (Ci) ce kpehe oji 0 no 1. IHIro je BpeiHocr (Ci) Onmxa 1, o je 

pBehu rpaHopurTerT i-Te aJtTrepHaTHBe. 

r +S 
Kopak 7 - Paprapame antrepHaTHBa rpeMa Bpe/iHocTH (Ci) ojt HajBBHmIe JIO 

Ci 0<C,<l1 (7.8) 

HaJHMDKEC. 

Carnenanajyha M3pa3e M3 HOTMaBJba 7, HcONHXOJHH mojlannH 3a paHrHpaMbc 

poropHux Oarepa naruH cy y TaOemaMa 9, 10, 11, 13 a 14. V pasaMarpame je y3eT 

nepuojr oJi 10 ronaHa. 

Ha rpamepy poropHux Oarepa y Pb Kony0apa, ypabeH Je npopauyH no Jnaroj 

MeTOJIOJIOrHJH 3a H30Oor HajOoJbHX Oarepa . IlapaMerpH aHanu3e y JlaJbeM pajtly Cy: 

1. IHapaerpu ojp:xaBama: 

— D - HHHeKC CeČ OJHOCH Ha YyKyHHC TPpOHNIKOBeE OJp)KaBaMba y OJIHOCy Ha 

TIpO3BOJUby OJI crpaHe rnpe,nyaeha 

2. TexnaMuku mapaMeTpu: 

— Gartner 3 

— Lauchhammer 

— OJMHOc TexXHHe HpeMa KamarnHTeTy, 

— OQOJUHOC Te)KHHE H CHaTC HOTOH2 TOuK4a, 
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— OJjuHoc HHcTajHcaHe cHare H TOC)KHHC, 

— OJUuoc HHcTaJHcaHe cHare H KanaliHTeTa. 

3. Pajnno – eKcnjioaranuouu mapaMerpu: 

— IIpoceuHu KkoeQHnujeHT BpeMeHckKor HcKopurihema, 

— TIIpoceuHu KoeQunujeHT KananureTHor HcKopuHrihema, 

— CnenudQuuHa morporima eJteKTpHuHe eHeprHje. 

MapauyHaTe BpeHOCTH IpeTXOJHO HaOpojaHMx mapaMeTapa MaTe Cy y 

Ta0erama 5, 6, 7, 8 u 9 u oHe npejicTaBJbajy yana3He nmoJlaTKe 3a aHaniyy. AHaJmi3a ce 

cacTOjH H3 7 KOpaka KOJH Cy HaBCJICHH J IHOTJIABJby 7. 

IIpBH Kopak npencTaBJba (bopMHMpame MarTpHe Koja ce CacTOjH OJL m 

anrepHaTuBa H n KpuTepHjyMa: 

Ta0Gena 10. BpenHocrH rexHHukux, pajiHo - eKcroararuioHHx H mapaMeTapa oJip;kaBaĐba 

Barepa 

lpeepemne | Gr | ca3 | G4 | G5 | G6 

b MIN 0.120 | 0.124 | 0.072 | 0.078 | 0.078 

PacrroJtoO)XHBOCT MAX 0.767 | 0.774 | 0.791 | 0.754 | 0.703 

Ojuoc Reta MIN 10048 | 4592 | 2760 | 8473 | 7548 

Gartner 3 MIN 4.680 | 4.752 | 4.752 | 4.752 | 4.752 

Lauchhammer MIN 0.168 | 0.154 | 0.154 | 0.154 | 0.154 

Ojoc TexxHHe IIpeMa KanalHTeTy MIN 4.029 | 4.326 | 4.326 | 4.326 | 4.326 

OJUHOC Te;KHHEC H CHaTrc IIOrOHa TOUKa MIN 2.387 | 3.820 | 3.820 | 3.820 | 3.820 

OJHOC HHcTaJIHCaHC CHaTc H TC)KHHC MIN 0.129 | 0.105 | 0.105 | 0.105 | 0.105 

Ongoc BHcTanacaHe cHare H MIN 0.522 | 0.456 | 0.456 | 0.456 | 0.456 
KananurTeTa 

Tipoceuun koe()anunjeHT BpcMCHCKOT MAX 0.511 | 0.520 | 0.469 | 0.554 | 0,481 
HcKopHnihema 

THpoceunu koe(anurjeHr MAX 0.369 | 0.355 | 0.369 | 0.360 | 0.321 
KananureTHor HcKopHinihema 

CneuQjuuHa noTponutba citekTpHuHe MIN 0.182 | 0.883 | 0.865 | 0.936 | 0.920 
eHepruje 

}i — TeKHHcCKH Koe(bHiHeHT 
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V npyroM KOpaKy BPpIHHM Ce HOpMaNM3a\aHja MaTpHHe Tij KoOpHmmheM5eM 

Xij 
QopMyne 7;j = J? i=1,...,m, J=1,...,n. HapaayHare BpenHocTH narTe cy y 

i=1Žij 

TaOemu 11. 

Ta0ena 11. Hopananuja MaTpHć, 7;j 

Barepa 

G1 G3 G4 G5 G6 

b 0.553 | 0.571 | 0.332 | 0.360 | 0.360 

PacrtoJ1t0)XHBOCT 0.452 | 0.456 | 0.466 | 0.445 | 0.415 

Ojuoc Reta 0.625 | 0.285 | 0.171 | 0.527 | 0.470 

Gartner 3 0.442 | 0.449 | 0.449 | 0.449 | 0.449 

Lauchhammer 0.479 | 0.439 | 0.439 | 0.439 | 0.439 

OJHOc TexxHHe IipeMa KananiTeTy 0.422 | 0.453 | 0.453 | 0.453 | 0.453 

OJHOc TexXHHe H CHarc IIOTOHa TOuKa 0.298 | 0.477 | 0.477 | 0.477 | 0.477 

OJoc HHcTaJIHCaHc CHaTrC H TC)KHHC 0.523 | 0.426 | 0.426 | 0.426 | 0.426 

OJoc HHcrajmicaHe cHarc H KananiTeTa 0.497 | 0.434 | 0.434 | 0.434 | 0.434 

IIpoceunu Koe()unujeHT BpeMcHckor HcKopHiihema 0.450 | 0.458 | 0.413 | 0.488 | 0.424 

IIpoceunu Koe(unujeHT kananurerHor Hckopunhema | 0.465 | 0.447 | 0.465 | 0.453 | 0.404 

Cnermu(bHuHa norTportimba cJtecKTpHuHc cHeprHje 0.100 | 0.487 | 0.477 | 0.517 | 0.508 

V Kopaky 3, HaKOH HOpMajH3anuje, BpIIH Ce JIOJieJ1a TOOKHHCKHX BpeJIHOCTH 

HOPpMAaJIH3OBaHHM Bpe/JiHOCTHMa . OrexXaHe BpeJiHocTH Jare cy y Taoemu 12: 

Taoena 12. OrexxaHe BpeJIHOCTH Pij 

Barepa 

G1 G3 G4 G5 G6 

b 0.046 | 0.047 | 0.028 | 0.030 | 0.030 

PacrrontoxxXHBOcCT 0.038 | 0.038 | 0.039 | 0.037 | 0.034 

Onnoc Reta 0.052 | 0.023 | 0.014 | 0.044 | 0.039 

Gartner 3 0.036 | 0.037 | 0.037 | 0.037 | 0.037 

Lauchhammer 0.040 | 0.036 | 0.036 | 0.036 | 0.036 

OJHOc TexxHHe IipeMa KananiTeTy 0.035 | 0.038 | 0.038 | 0.038 | 0.038 

OJHOc TexXHHe H CHarc IIOTOHa TOuKa 0.025 | 0.040 | 0.040 | 0.040 | 0.040 

OJuoc HHcTaJIHCaHc CHaTrC H TC)KHHC 0.043 | 0.035 | 0.035 | 0.035 | 0.035 

OJoc HHcrajmicaHe cHarc H KananiTeTa 0.041 | 0.036 | 0.036 | 0.036 | 0.036 

IIpoceunu Koe()unujeHT BpeMcHckKor HcKopHiihema 0.037 | 0.038 | 0.034 | 0.040 | 0.035 

IIpoceuHu koe()unujeHT KanaunrerHor ackopHmihema | 0.039 | 0.037 | 0.038 | 0.038 | 0.034 

Cnermu(bHuHa norTportimba cJtecKTpHuHc cHeprHje 0.008 | 0.040 | 0.040 | 0.043 | 0.042 
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V kopaky 4 Bpii ce H300p HO3HTHBHOT HJICaJIHOr H HeraTHBHOT HJIČaJIHOT 

pemema (A+, A-) HM3 TeOXHHCKHX BpCNHOCTH (Pij) y CKMaJy C Me()BHHCaHHM 

npe(QjepeHmaMa (max/min). 

Ta0ena 13. IloarHBHa HJičaJtiHa H HeraTHBHa HJIcaJIHa pelmebba 

IoagrHBHO HerariBHo 

ujleanto pemetbe HyčaJtHO pelnenbe 

A+ 

b 0.028 0.047 

PacrtoJtoxxaBocT 0.039 0.034 

Onuioc Reta 0.014 0.052 

Gartner 3 0.037 0.037 

Lauchhammer 0.036 0.040 

OJoc TexxuHe IipeMa KanarnuTeTy 0.035 0.038 

OJHoc TexxHHe H cHare IIOrOHa TOuKa 0.025 0.040 

OJnoc HHcTaJIHCaHe CHaTrc H TOKHHC 0.035 0.043 

OJuwoc HHcrajcaHe cHarc H KanatiTeTa 0.036 0.041 

TIpoceunu koe()unujeHT BpeMcHckKor HcKopuiihemba 0.040 0.039 

IIpoceuHu Koe(QunuujeHr KkanaunreTHor Hckopiiihema 0.034 0.034 

Crena(buuHa norportttba cJIecKTpHuHe cHeprHje 0.008 0.043 

Hakon w30Oopa no3MTHBHor HJIčaJIHOr H HcraTHBHoOr HJieaJtHOr penmleMba, y 

KOpaky 5 BpIHIH Ce OJIpeljHBatbe yJlaJb6HOCTH OJI IIO3HTHBHOT H/IecaJIHOrT pentebba Si' 

H OJI HeraTHBHoOr HJIeaJtHor petmehba Si . 

Ta6ena 14. JlepnHucame ylaJbeHOcTH aJITepHaTHBa OJI IIO3HTHBHOT H HeraTHBHOTr 
uJieajHor pentePba 

Si* Sr 

SRs 1200.22/2 (G1) 0.061 0.038 

SRs 1200.24/4 (G3) 0.041 0.052 

SRs 1200.24/4 (G4) 0.035 0.122 

SRs 1200.24/4 (G5) 0.044 0.128 

SRs 1200.24/4 (G6) 0.042 0.123 
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'V kopaky 0poj 6 H 7 Bprnmi ce pauyHabbe penmaTrHBHe OnHagHHe (Ci) anrepHarupBe rpeMa 

HJIČaJIHOM PpenmieP»y, Kao H PaHrupaĐe arepHaTHBa HpeMa BpenHocTH (Ci) oJ 

HajBHIIIe JIO HaJHHDKC. 

Ta6ena 15. Panr arnrrepHaraBa 

Ci Pagr 

SRs 1200.22/2 (G1) 0.386 5 

SRs 1200.24/4 (G3) 0.555 4 

SRs 1200.24/4 (G4) 0.775 1 

SRs 1200.24/4 (G5) 0.746 2 

SRs 1200.24/4 (G6) 0.744 3 

0.7 
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0.5 

0.4 

0.3 

0.2 

0.1 

0 

SRs 1200.22/2 (G1) SRs1200.24/4(G3) SRs1200.24/4(G4) SRs1200.24/4(G5) SRs -1200.24/4 (G6) 

Craka 26. Parnr anrrepHaruBa 
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8 3akJbyuaK 

N OBOM pany aHajiH3HpaHćc Cy TCXHHHUKO — TCXHOJIOIIIKC KapaKTepHCTHKC 

poropnHux Garepa, ca nOceOHHM OCBPTOM Ha poTopHe Oarepe Kaace 1200. 

KopuriheHu cy HHJIČKCH KOHTPOJIEĆ OJIip>)KkaBaMba KaO IIITO je HHJIeKC L> KojH ce 

OJIHOCH Ha yKyHHeC TPpOINIKOBC OJp)KaBaMba y OJHOCy Ha HpOH3BOJMby OJLU CTpaHe 

rpeayaeha, BpeMe pajla, IIpoceuHH MaIIHHCKH, CJIČKTpO H ByJIKaHH3epcKH 3acTOJH H 

HHJIeKCH KopHmihema y Koje crajlajy TexHHuKH H pajiHO-eKCIIJIOaTaHHOHH HHJIČKCH 

KopHmihema, Ha OCHOBy KOJHX Je H3BpHIeH HIpopauyH OCTBapeHMx mapaMeTapa 

oJipx;kaBatba u KopHmrihema. 

Ha OcHOBy HpHMeMbeHC MCTOJIOJOTHJE, aHaJIH3OM IIpopauyHaTHX HHJeKCa, 

H3BPIHIHJIH CMO KOpHiiheMbeM BHieKpHTepHjJyMcKe MeroJte TOPSIS, koja ce aacHHBa 

Ha KoHmemry Ma omaOpaHa ajrepHarMBa TpeOa MMaTH HajKpahy YyjNaJbeHOCT OJ 

TIO3HTHBHOTr HHJČaJIHOTr peHeMPba, OJHOCHO HajBehy YyJaJbeHOCT OJL HecraTHBHOT 

u/eaJtHor penrtePba, paHrupampe Oarepa katace SRs1200. 

Pesaynraru aHanmne moka3an cy na poropHu Garep SRs 1200.24/4 (G4) aMa 

HajOoOJbe HoOKa3aTeJbe, a 3aTHM Oarep SRs 1200.24/4 (G5). Hajnomiuje nokaaarebbe 

aMa Garep SRs 1200.22/2 (G1). 
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Obpa3ay 1 

H3JABA O AYTOPCTBY 3ABPIHHOT PAJIA 

Me g npe3HMe cryneHTa ]083_ Hđ– M MTPO PA ,k 

Bpoj Brutekca PŠS/ /l 8 

Mi3jaBNbyjeM 

Jia je 34BpIHIHH p4ji [10]] HaCJTOBOM 

/AHnekCuW VoHThOAČ ODPOJWABAfA _M KpMUh6/4 
_PoTopHor 5ar ep 

• Ppc3yjrraT COIICTBĆHOT HCTpa)KHBaudKor pajta; 

• JIa 3aBpIHH paji y Il(enBHBH HH y JeJOBHMAa HHje OBO HpejuIOXeH 3a cTHIAM»e Hpyre 
JIHIIJIOMC Ha CTyJUHJCKHM IpOrpaMMMa PynapcKo-TeOJIOHIKoOT (bakynTeTa MJIH NpyrHx 
BHCOKOJIIKOJICKHX ycC'raloBa; 

• a Ccy pca3yjiraTrH KODpČKTHO HaBČCJIĆHH H 

• a HHcaM KpHmHo/na ayTopckKa npana H KOpMCTMO/Ha HHTCJIČKTyAJIHy CBOJHHy JIpyrHx 
nHna. 

Y Beorpa/ty, M 

TIoTnmnc crynenra 



O6pa3ay 2 

H3JABA 

O HCTOBETHOCTH IIITAMIIAHFE H EJJEKTPOHCKE BEP3HJE 

3ABPIIHHOT PAJIA 

Tle (HMe ponzreXba) H Ipe3HMe CTyJIcHTa jOBf\'HA' CTJ enAaH /L( MTP OBUH 

Bpoj HBieKkca pEŠ//fŠ 

Crynujcku nporpaM E jj_D_»AP CKo MHMHCM EP cr&O i 

Hacnnon paata [/\ HDe6KCcu Ko (·_{TPO BZ O_Q.P_M A'(B'A'Hz& ı — 

Kopu Q hč poropuor 6AfeDf 

Memop__pop. Dp [lpč0pA} JogAM duh 

PjanjbyjeM a je urraMnatHa Bep3Hja MOT 3anpinior pajla MCTOBeCTHa CJIČKTpOHCKOJ BEp3HjH 

KOjy cCaM npenao/ma pam omnara!ba y /iMrHTaJIHOM pellO3HTODHJyMy PynapcKo-TeOJIOIIKOr 

QjakyJTcTa. 

/l03BOJbaBaM a ce O0jaBC MOjH jHiHuHH HOJAHH Be3aHH 30 NOGHJaFbe aKAJIČMCKOT 3BaIba, KaO 
UITO Cy HMĆC H IHIpe3HMe, rOJUHa H MCCTO poljctba B nnaTyM ojn0paHe paJjna. 

OnH HHMUHH NoMauM MOTy Cc OGjaBHTH y CHCKTDOHCKOM KataHory H y uyOJmwKauMJaMa 
PyannapcKo-reojiourkor (baky-rrera. 

Y Beorpanny, _@M_OB 

IIoTrunc crymenra



O6pa3aj 3 

H3JABA O KOPHIITREMby 3ABPIIIHOT PA/IA 

OpnamlhyjeM 080Onmoreky Pyyrapcko-reonourkor bakynrera a y /iargranHH pemo3MToOpMJyM 

yHeCe MOJ 3aBpIHHMH paji H01 HaCJIOBOM: 

Kcu KoHTDOVĆ ODpoMhaka _ prM@fbA 
fmo?)uor BAR-TeDM- 

KOJH JE MOJe ayTOPCKO JIeJIO. 

3aBpmiiH pajli ca CBHM IIpMJIO3HMa npenao/!a CaM y CJIČKTDOHCKOM (DOpMaTy TNOTOJIHOM 38 
TpajHo apxHBBpatbc. 

Moj aappmmnm pam OJMOXeH y /iMrHTaHTHOM peno3MTOpHjyMy Py,apcko-TCOJIOHIKOT 

(pakynrera je (3qokpyotcumu JeOHy oO O6e onuyuje): 

L penyKOoBaHO /LOCTyliaH KpO3 HaCJIOB 3anpHIHOT paja H pe3HMC pana CcCa KJDyUHHM 
peunMa; 

@ jaBHO JIOCTyIIAH y OTBOpČHOM IHpHCTyIy, TAKO a ra MOTy KOPpHCTHTH CBH KOJMH 
nomryjy OJpenGe canpxaHe y omaOpaHoM THy nMHeHNne KpeaTMBHe 3ajcARHHIC 
(Creative Commons) 3a Kojy caM ce y3 carnacHOCT MCHTOPa OJUIyuB0O/;Ta. 

@ AyropcrBo (CC BY) 

2. AyTOopcTBo — HeKoMepiiHjajiHo (CC BY-NC) 

AyTopcrBo — HeKkoMepuuHjanHo -– 663 rpepana (CC BY-NC-ND) 

AyTOpCTBO — HEKOMCPNHUMJAJIHO — /16JIH'TH I1OJ] HCTHM ycJ1oBHMa (CC BY-NC-SA) 

AyrTopcraBo — 6es npepana (CC BY-ND) 

e
 m

 

AyTOpcTBo — JeJIHTH IIOJI HCTHM ycnonHMa (CC BY-SA) 

(Jaokpyoicume cawo JeOny oO wecm hoHybeHux nuyenyju. Kpamak onuc nuyeHiu je 
cacmasnu Oeo ode u3jage.) 

V Beorpany, _2–2 9. 202·3 

IIornuc Mcirropa TIorunc cryncHrTa 



AyTopcTrBo. /l[o3noybanaTe yMHoO)xaBaMc, JIHCTpHOyuuMjy H jaBHo caoTaname /ea, H 
npepajie, ako cc HaBene HMe ayTopa Ha Haunn ojnpebeu oji crpaHe ayTopa HH nanaola 
RHHČHIIC, daK H y KOMCPLHjanne cBpXe. Ono je HajcyroGo/miHja o/1 CBHX JIHHeHHH. 

AyropcrBo — HeKOMepiHjajmo. /[o3nojbanarre yMHO)KaBaFbe, MHCTpHOyuHjy H jaBIIO 
caonmrraBarbe Nca, H IIpepae, aKO CC HaBC/IC HMC ayTOpa Ha HauHH OJIpebeH OJL 
crpaHe ayropa HH manaoma nuMmeHne. OBa HTHHeHua He JO3BOJbaBa KOMePIjaJIHYy 
ynoTpe6y hnejta. 

AyTOpcrBO — IreKOMcpuHja.IHO — Oe3 mpepan. JlosBoJbaBaTe YyMHO)anakMC, 
macrpHOyuHjy M jawno caonmmTanarbe /(e)a, Oe3 UpOMcHa, MpcoGjiHKoOBaMa HJIH 
ynorpe0e /nejta y CBOM JIC)Iy, aKO Ce HaBceJle HME ayTopa ita RauBiH ojipeljen on crpane 
ayropa MJI Ranaoma JmieHnc, OBa mumeHa H (O03BOJbana KOMeEplHjaJIHy yltoTpeGy 
nena. V OnHOCy Ha CBC OCTAJIC JIHIeHLHC, OBOM JIHHHIIOM Cce orpanuana HajBehH OOHM 
upasa kopunhceHa neJa. 

AyTOpCTBO — ICKOMCpIMHjajHIO — eJTHTH MHO/L HCTHM ycnoBHMa. Jlo3BoJbaBaTe 
yMuoxcaname, J;UHCTpHOynujy M jaBBO caonmrana!pc Jiema, H Hpepa/le, aKO CO HaBCJIC 
MMC ayTOpa Ha HauH OJipebeH on crpaHe ayTOpa HJIH J(ABaOIIa JIHHEHIHE H GKO Cc 
nupepana HCrpHOyHpa HojL HCTOM HJIH CJHHUHOM JIMHEHIIOM. OpBa MMHSHHa HcC 
/03BOJbaBa KOMepLHjaJIHy yroTpeOy Jie)ta _ npepa;ta. 

AyropcrBo — Ocyi mpepana. /{o3nojbaBaTc yMHOXaBabe, JUCTpMOyuHjy H jaWHO 
caommTanarbe jHca, Oec3 ıIpoMeHa, npco0makonBazba HJIH ynoTpeGe /eJa y CBOM JIĆJIy, 
aKO ce HaneJie HMC ayTOpa Ha HauHH OJpebeH oJ crpauHe ayTopa HH JtaBaOLla THLHCHLC, 
Ona HnHeH1ia J03B0JbaBa KOMepnuja;tHy yrtorpeOy nne:ta. 

AyropcrBo — MJIMTH HOJL IICTHM ycHOBHMa. JlosBoJbaBaTe | YyMHOD>KaBafbC, 
„uacrpHoyuujy H JaBHO caoluutrraname JieJra, H Ipepajie, aKO ce HaBcJIĆ HMC ayTopa Ha 
HauMH ojipečDeH Oon crpaue ayropa MNM laBaOHa JIMIICImIĆ H aKO cc mpepa/ma 
NHCTpHOyHpa IO HCTOM MJJH CJHHHOM JIMHČHHOM. OQpBa JmHMeHHa /IO3nOJbana 
KoOMcCpiluijajiHy ynoTpeGy mema H mpepana. CjiMunHa je COO)THepCKHMM JIHHCHI(AMA, 
OJUHOCHO JIHHeHI[aMa OTBODCHOT KOJI4. 



Očpaaay 4 

Bu6yioreKa PynapekKo-reonomkor (bakyyrrera 

HIOTBPJUA 

O HPEJVAJH EJIEKTPOHCKE BEP3HJE 3ABPIIIHOT PA/IA 

IIornpbyje ce na je cCry,eHT 
(ue (uwe poOume/ba) hpe3uMe) 

Op. HHHČKCa |- npe/tao/na cJeKTpoOHCKy nep3Hjy SdaBpmmor pama Ha 

OCHOBHHM/MBCTCP aKaJIČMCKHM CTy,E[Hj aMa TIOJ HaCJIOBOM: 

KojH je ypabeH I0); MeHTOpCTBOM 

(ue, npe3uMe u 3qahbe) 

3a JlaruTajiHH pel103H'TOpH]jyM 3aBpitzax panoBa PI 0-a. 

llorsp/ta ce Byaiaje 3a mnorpeOe O/ejbe!ba 3a cryneHTcKa H HacTapHa nMTaM»a H HC MO)KC CC 

KOpHCcTHTH y npyre cBpxe. 

V Beorpajty, 

Bua6jinoTeKap 


