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I ITOL(AU:II O KOMIICIIJII 

Ha ocHoBy YnaHa 54 . CrnTyTa Ymrnep311TeTa y Ea1-1,oj JJyu11, HHB-e Maw11HcKor 
cpaKymern, je Ha I I. BaHpeJJ,Hoj cjeJJ,H11u11, oJJ,p)KaHoj JJ,aHa 07.07.2022. roJJ,11He, JJ,OH11jeno 
OJJ,nyKy 6poj: 16/3. 852/22, o 11MeH0Ba1-1,y KoM11c11je 3a nperneJJ, 11 oujeHy JJ,0KTOpcKe 
JJ,11ceprnu11je no)], Ha311B0M: ,,Jie36jeL1,HOCT H30J18UHOHHX anapaTa npH eKcnaHJHjH 

KOMnpHMOBaHor MeLl,HUHHCKOr BaJLJ.yxa", KaHJJ,11)],aTa Mp AneKcaHJJ,pa MajCTOpOB11na, 
y cacrnBy: 

I. AP 3JJ,paBKO M11noBaH0B11n, peJJ,0BH11 npocpecop, y)Ka HayYHa o6nacT: X11JJ,po 11 

TepM0Tex1-1111<a, Y H11Bep311TeT y Ea1-1,oj Jlyu11, Maw11HcK11 Q)aKynTeT - npeJJ,cjeJJ,Hl1K, 

2. AP MnaJJ,eH ToJJ,11n, peJJ,0BHH npocl)ecop, y)Ka 1-1ayYHa o6naCT: I1H)Ke1-1,epcrno 

3awT11Te pa,UHe cpeJJ,11He, YH11Bep311TeT y Ea1-1,oj JJyu11, Maw11HcK11 cpaKynTeT, 

MeHT0p - 4na1-1 , 

3. AP AapKo KHe)KeB11n, peJJ,0BH11 npocl)ecop, y)l<a HayYHa o6nacT: MexaH11Ka cpny11JJ,a 

11 x11JJ,ponHeyMaTc 1<11 c11cTeM11, Y1-111Bep311TeT y Ea1-1,oj Jlyu11, Maw11HCK11 cpaKynTeT 

- 4DaH, 

4. AP EB11ua Crnj11Jb1<0B11n, peJJ,0BHl1 npocpecop, y)Ka 1-1ay41-1a o6nacT: Be36jeJJ,HOCT 11 

p11311K CHCTeMa, Y H11Bep311TeT y H11 wy, <t>a1<ynTeT 3awT11Te Ha paJJ,y y H 11wy - 4na1-1, 

5. AP E11JbaHa Bpa1-1,ew, JJ,0UeHT, y)l<a HayYHa o6naCT: vlH)l<e1-1,epcrno 3awT11Te paJJ,He 

cpeJJ,111-1e, YH11Bep311TeT y Ea1-1,oj Jlyu11, Maw11HcK11 cpaKynTeT - YnaH, 
I) Hasecrn naTyM H opraH KOjH je HMeH0Bao KOMHCMjy; 

2) HaseCTH cacTal3 KOMHCllje ca Ha3HaK0M HMeHa H npe3HMeHa CB3K0r 'IJlaHa, H3jLIH0-H3CT3BH0r 3B3H,3, 

H33HB3 y,Ke Hay•11-1e 06J1aCTH 33 Kojy je H3a6paH y 383H,e H H33HB3 YHHBep3HTeTa/ cpaKyJJTeTa/ HHCTIHYTa 

Ha KOjeM je LIJlaH KOMHCHje 3anocne1-1. 

II IIOL(AQII O KAHL(If,[(ATY 

I. Yi Me. 11Me jeJJ,Hor poJJ,11TeJba, npe311Me: AneKcaHJJ,ap (M11n11Boj) Majcrnp0B11n 

2. AaTyM pofje1-1,a , onwrn1-1a. JJ,p)KaBa: I 1.06.1971. roJJ,11He, Ba1-1,a JlyKa, EoCHa 11 
Xepuer0Bv11-1a 

3. YH11Bep311TeT y Ea~boj Jlyu11, Maw111-1cK11 cl)aKymeT, CTyJJ,11jcK11 nporpaM-oJJ,cjeK: 
vlHJJ,YCTp11jCKl1 l1H)Ke1-1,ep11Hr, CMjep: 3aWT11Ta Ha paJJ,y; CTe4eH0 3Ba1-1,e: Marncrnp 
HayKa 113 06nacT11 3awT11Te 1-1a paJJ,y 

4. Y1-111Bep311TeT y Ea1-1,oj Jlyu11, Maw11Hc1<11 cpaKynTeT; Ha311B MarnCTapcKe Te3e: 
,,Jie36jeL1,HOCT KOpHWTe~ba HJOJJaUHOHHX anapaTa y aKUHLl,eHTHHM 
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cttryauHjal\rn": jl,aTyM o)l6pa1-1e: 20.03.2014: CTet.te1-10 3Ba1-1,e: MarvtCTap 1-1ayKa 113 
06nacT11 3awrnTe 1-1a paJly 

5. Hayt.t1-1a o6nacT 113 Koje je CTeL1e1-10 1-1ayc11-10 3Bal-be MarvtcTpa 1-1ayKa: MawMHCTBO 

6. Ka1-1)ltt)laT 1-111je noxal)ao )l0KTopcKe cTy)l11je. Ce1-1aT Y1-111Bep3ttTeTa y 6a1-1,oj JlyL111 
je )la1-1a 25.05.2017. ro)l111-1e )lo1-1110 OLlnyKy 6poj: 02/04-3.1466-65/l 7 11 )lao 
carnac1-1ocT 1-1a vl3BjewTaj o ouje1-111 no)lo61-1ocT11 TeMe 11 Ka1-1)l11)laTa 3a 113pa)ly 
)l0KTopcKe )l 11cepTau11je. no)l 1-1a311BoM: .,6e36je)l1-1ocT 113onau1101-111x anapaTa np11 
eKcna1-1311j11 KOMnpMM0Ba1-1or Me)l11u111-1cKor Ba3)lyxa", Ka1-1)l11)laTa Mp AneKca1-1)lpa 
MajcTOpoB11na. jl,a1-1a 23.12.2021. ro)l111-1e Ce1-1aT Y1-111Bep311TeTa y 6a1-1,oj Jlyu11 je 
1-1a 75. cje)l1-111u11 )l0H110 O)lnyKy, 6poj: 02/04-3.2924-50/2 l o npo)ly)Ke1-1,y poKa 3a 
O)l6paHy )l0KT0pCKe )ll1CepTau11je )l0 30.09.2022. r0)lHHe. 

7. Mp AneKCaH)lap MajcTopoB11n, ayTOp je 12 1-tayt.t11X 11 CTpyt.tHMX pa)l0Ba 11 KoayTOp 
2 CTpyc1Ha pa)la y t.tacon11c11Ma, 1-1a Mel)yHapo)lHl1M cKynoB11Ma 11 c11Mno311jyM11Ma, 
0)l Koj11x je jenaH pa)l no)l t-ta311B0M ,,The Physico-Chemical Analysis of 
Compressed Medical Air from Breathing apparatus'· o6jaBJbeH 17.09.2014. ro)l11He 
y 11H)leKc11paHOM t.tacon11cy Hayt.t1-111x pa)loBa - International Journal of Engineering 
and InovativeTechnology; IJEIT, Volume 4, Issue 2, August 2014, page 176-182. 
OBaj t.tacon11c je cepT11cp11KoBaH (ISO 900 I :2008), a Impact factor je 1,895. (oBaj 
t.tacon11cje Ha Web of Science n11crn) 
Pa)l no)l Ha311B0 M ,.Safety Parts of Body to Respiration with Breathing Apparatus in 
Dangerous Zone·· 06jaBJbe1-1 je y cjJe6pyapy 2012. ro)l111-1e y Journal of Mechanics 
Engineering and Automation; David Publishing Company, USA; Koj11 je HaK0H 
nperne)la ouje1-be1-1 oujeHOM o)ln11L1a1-1. 
Pa)l no)l Ha311B0M ,,The Impact of Environmental Parameters and Maintenance on 
the Compressed Medical Air•' o6jaBJbeH je y aBrycTy 2018. ro)l11He, y PYMYHCK0M 
t.tacon11cy Annal s of Faculty of Engineering Hunedoara. PaA no.Ll Ha311BOM ,,Carbon 
Monoxide in The Process of Uncontrolled Combustion-Occurrence, Hazards and 
First Aid" 06jaBJbe1-1 je 15.01.2020. ro)l111-1e. y pyMy1-1cK0M L1acon11cy Journal of 
Physics IOP. (oBaj L1acom1cje 1-1a Web of Science m1crn) 
Ayrnp je 11 Kl-b11re no)l HacnoB0M .,The Safety Using of Breathing Apparatus in 
Accident's Situations" Kojy o6jaBJbyje y qJe6pyapy 2015. ro)]_111-1e K0Ll 1-1,eMat.tKor 
113)laBaLfa Lambert Academic Publishing, SaarbrUcken. no je)]_a1-1 np11MjepaK Kl-b11re 
Ha 1-beMat.tK0M 11 eHrnecK0M je3MKY, yn11caH11 cy 11 )]_0CTyn1-111 y 1-beMaLJKOj 
Hau110HanHoj 6116n110TeuM. HeKM )l11jenoB11 Kl-b11re, Kop11wTeH11 cy np11 113paA11 
)]_0KT0 pCKe )]_11CepTaU11Je . 

par)oeu 1-1a ;\l/e&y11apoOHll.11110J"IIIU.11 c,,ynorw.110 w111a1111w1u y i/)e.n11m: 

- A. Majstorovic; Safety Parts of Body to Respiration with Breathing Apparatus in 
Dangerous Zone. I 0th Anniversary International Conference on Accomplisments 
in Electrical and Mechanical Engineering and Information Technology, jl,EMH 
2011; University of Banjaluka; Faculty of Mechanical Engineering; Banjaluka; 
2011. 

- A. Majstorovic, Thermal Imagers and their Appliance in the Fire Units. 12 th 

International Conference of Accomplishments in Electrical and Mechanical 
Engineering and Information Technology, DEMI 2015; University of Banjaluka; 
Faculty of Mechanical Engineering; Banjaluka; 20 I 5. 

-A. Majstorovic; M. Todic; The Heat Distribution at Compression Filling of Bottles 
and Expansion of medical Air; I 3th International Conference of Accomplishments 
in Mechanical and Industrial Engineering, DEMI 2017; University of Banjaluka; 
Faculty of Mechanical Engineering; Banjaluka; 2017. 

- A. Majstorov ic; M. Todic; Distribution of Tnsion in Bottles ob Breathing 
Apparatus During Normal and Fast Expansion of Compressed Medical Air; 14th 
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International Conference of Accomplishments in Mechanical and Industrial 
Engineering.DEM I 2019; University of Banjaluka; Faculty of Mechanical 
Engineering; Banjaluka; 2019. 

- M. Todic; T. Latinovic; B. Dudurovic; A. Majstorovic; Security Aplications o 
Insulation Masks; 13 th International Conference of Accomplishments in 
Mechanical and Industrial Engineering, DEM 1 2017; University of Banjaluka; 
Faculty of Mechanical Engineering; Banjaluka; 2017. 

JJOOOBU )l 'IOCOnUCU.\/0 .\/e/jy1-tapOOI/O? 3HO'IC!ja: 

- A. Majstorovic ; The Physico-Chemical Analysis of Compressed Medical Air from 
Breathing apparatus. International Journal of Engineering and Inovative 
Technology; IJEIT; Largo; Florida; USA; 2014. 

- M. Todic; T. Latinovic; B. Dudurovic; A. Majstorovic; Security of bottle to fill in 
a high pressure air; International Conference on Applied Science ICAS 2017; TOP 
Publishing. 

I) vlMe, HMe je1u-10r ponwreJba. npe311Me; 

2) )],aTyM po1)elba , 0llWTMHa, LlJ)iKaBa: 

3) Ha311B YHHBep3HTeTa H cpaKyJJTeTa H Ha'.lHB CTYLlHjCKOr nporpaMa aKaneMCKHX CTYLlHja n UHKJJyca, 

0,llHOCH0 llOCJlHjenHllJlOMCKHX MarncTapcKHX CTynHja H CTeYeH0 CTPYYHOI HaY'IHO 3Balbe; 

4) ¢aKynTeT, Ha:JHB MarncTapCKe Te3e, HayYHa o6nacT H naTyM on6paHe MarncrnpcKor pana; 

5) HayYHa o6nacT H3 KOje je CTeYeH0 Hayc1H0 3Balbe MarnCTpa HayKa!aKa,lleMCKO 3B31be M3CTepa; 

6) ronHHa y nHca Ha ,ll0KT0pCKe CTY)lHje H H3311B CTym1jCKOr nporpaMa. 

III YBO)],HII )],IIO 011,JEHE )],OKTOPCKE )],HCEPTAIJ,IIJE 

1. HacnoB )],0KTopcKe L1,11ceprnu11je: 

,,oe36jeuuocT HJ0JiaQH0HHX anapaTa npH eKcnaHJHjH K0MnpHM0Bauor 

MCUHQllHCK0r BaJuyxa" 

CeHaT YH11Bep311Tern y Ba1uoj Jlyu11 je Jl,aHa 25.05.20 l 7. roL1,11He L1,0H110 OL1,nyKy 6poj: 
02/04-3 .1466-65/ I 7 11 Jl,ao carnacH0CT Ha v13Bjewrnj o oujeHH noL1,06Hocrn Te Me 11 
KaH)],11)],aTa 33 H3paJ],y )],0KT0pCKe L1,11cepTau11Je. no)], Ha311B0M: ,,oe36jeuHOCT 

H30JiaQH0HHX anapaT a npH eKCllaH3HjH K0MnpHM0BaHor MCUHQHHCK0r BaJuyxa", 

KaHJl,HJl,aTa Mp AneKcaHLl,pa MajcrnpoB11l1a. )],aHa 23.12.2021. roL1,11He CeHaT 
YHHBep311TeTa y 6a1uoj Jlyu11 je Ha 75. cje)],H11U11 )],0HH0 OJJ,nyKy, 6poj: 02/04-3.2924-
50/21 0 np0Jl,y)Ke1uy poKa 3a OL1,6paHy )],0KTOpCKe Jl,HCepTauv1je )],0 30.09.2022. r0)],HHe. 

2. CaLl,p)Kaj )],0KT0pCKe )],HCepTau11je ca CTpaHH4eH>eM: 
I) YBO)],Ha pa3MaTpa1ua (CTp. I - 4) ; 
2) npo6neM 11 UHJb 11CTpa)KHBaH>a (cTp. 5 - 8); 
3) nperne)], )],0Ca)],aWH,HX HCTpa)KHBaH>a (CTp. 9 - 1 0); 
4) Teopv1jcKa pa3MaTpa1ua (cTp. 11 - 14); 
5) Cpe)],cTBa 3a 3awrnTy opraHa 3a )],HCaH>e, n11ua 11 04Hjy (cTp. 15 - 16); 
6) 3awrnrna cpeLl,CTBa Ha 6a311 113onau11je-v13onau110Hv1 anaparn (cTp. 17 - 30); 
7) BpcTe 6oua 3a 113onau110He anapaTe (CTp. 31 - 42); 
8) OL1,p)KaBa1ue, K0HTpona H noL1,ewaBa1ue SCBA H SCUBA anaparn (CTp. 43 -

49); 
9) KoMnpecopH BHC0K0r npHTHCKa (cTp. 50 - 53); 
I 0) nocyJl,e no)], npHTHCK0M (CTp. 54 - 64); 
11) AHanHTHLfKH npopa4yH reoMeTpHje nocy)],e no)], npHTHCK0M (CTp. 65 - 68); 
12) MeTO)], KOH34HHX eneMeHaTa (CTp. 69- 79); 
13) EKcnepHMeHTanHa HCTpa)KHBaH>a (CTp. 80 - I 07); 
14) Pe3ynrnT11 eKcnep11MeHTanH11x 11cTpa)Kv1BaH>a L1,11narnu11ja Ha BaH>CK0J 

noBpWHHH 6oua (cTp. I 08 - 129); 
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15) AHam13a pe3y11rnrn 11cTpa)1<11Bal-ba (CTp. 130 - 143); 
16) 3aKJby4aK(CTp. 144-145): 
17) n11TepaTypa (CTp. 146 - 152); 
18) TTp11110311 (CTp. 153 - 159); 
19) 611orpacjmja ayrnpa (CTp. 160); 
20) vbjaBe (CTp. 161 - I 63); 

CBa HaBe.UeHa nornaB.'ba o6yxBaTajy B11we noTnornaBJba. 

3. OCHOBHl1 no.uau,11 0 .UOKTO]JCKOj .u11ceprnu,11j11: 

Ll,oKTopcKa .u11cepTau,11ja Mp A11e1<caH,npa MajcTOpoB11na Han11caHa je 11arnH114Hl1M 
n11cM0M (cpoHT Times New Roman. Be1111L111Ha cs10Ba 12. npope.u 1.5) Ha 163 HyMep11caHe 
CTpaH11u,e. Ha no4eTKy .u11cepTau,11je Ha11a311 ce npe.uroBop 11 ca,np)Kaj. Kao 11 9 CTpaH11u,a 
HyMep11caH11X ]J11MCK11M 6pojeBl1Ma Koje ca,np)Ke: 111-1,UeKC K0p11WTeHl1X CKpaneH11u,a, 
cn11ca1< c11111<a, cn11ca1< .u11jarpaMa 11 cn11ca1< Ta6e11a. Ll,11cepTau,11ja o6yxBaTa 11 7 
HeHyMep11ca1-111x CTpaH11L.1,a Koje ca,np)Ke H3C110BHe CTpa1-1e (Ha cpnCK0M 11 eHrneCKOM), 
o.u11y1<y o np11xBaTa1-bY TeMe. no,naTKe o MeHTopy 11 .u11cepTau,11j11 (1-1a cpncK0M 11 

e1-1rnec1<0M), Kao 11 3 HyMep11ca1-1e CTpa1-111u,e ca 113jaBaMa ayrnpa (CTp. 161 - 163), npeMa 
TTpaB1111H111<y o .u11r11Ta111-10M peno311Top11jyMy. 

Ll,11cepTau,11jaje Han11caHajaCHo 11 je311L1K11 11cnpaBH0. a nope.u TeKcTa ca,np)K11 11 88 c11111<a, 
50 .u11jarpaMa, I weMy 11 24 Ta6e11e. OrnM Toray npH110311Ma cy .uaTe .UB11je Ta6e11e 11 )],Ba 
.u11jarpaMa. Y .u11cepTau,11j11 je 1<op11wneHo 98 1111TepapH11x Haso.ua. 

Y Yeoo110M npeo.11 1102:/0G/by .uaTe cy oc1-1os1-1e cMjepH11u,e Teop11jc1<or 11 npaKTl14H0r 
np11cTyna, Be3aHo 3a c11cTeM 3awT11Te opraHa 3a .u11cal-be. 1111ua 11 OL111jy y cpyH1<u,11j11 
6e36je,nHocrn Ha pa.uy (3HP) y saTporac1-111M je.u11H11u,aMa. y3 HarnacaK o MaTep11ja111Ma 
(KOHBeHU,110H311H11M 11 caspeMeH11M) Koj11 ce K0p11CTe y 113pa.u11 M30113Ll,1101-111X anapaTa 11 
6ou,a 113011au,1101-111x anapaTa, yso1Je1-1:,y 1rnc]JOpMau1101-111x TexH011or1-1ja (3a MOH11TOp111-1r) y 
OBY spcTy Tex1-11141<or c~1cTeMa. ny1-be1-by 6oca 1<0Mnp11M0Ba1-111M Me.u11u,111-1c1<11M sa3,nyxoM 
Ha K0Mnpecop11Ma B11C0K0r np11Tl1CKa 11 T0K0M HHTepse1-111cal-ba 1-1a ,.6aHU,11 B33,nyxa", 
npo611eMaT11u,11 1-1a1<01-1 ycnocTaBJba1-1:,a se3e 6ou,a-.,6aHKa sa3,nyxa·', speMeHy 
113je,nHa4aBal-ba np11T11c1<a y cspxy noBenal-ba 6e36je.u1-1ocrn Kop11c1-1111<a. Te .ua osaj 
npo611eM 4MH11 noJbe MY11T11,Ul1CLl,11111111HapH11X l1CTpa>K11Bal-ba. 

J{py20 1102naelbe ca.up)K11 on11c pa31111411T11x np11CTyna y TepM11Ho11owKoM .uecp11H11cal-by, 
a1111 11CT0M cywTl1HCK0M ca.up)Kajy 33WTl1Te Ha pa.uy y cj)yHKU,11jl1 6e36je)],HOCTl1 
1<op11cH11Ka np1111111<0M Kop11wTel-ba 113011au,1101-111x anapaTa M nyl-bel-ba 6ou,a Ha 
K0Mnpecop11Ma B11C0K0r np11Tl1CKa 11 Ha ,.6a1-1KaMa Ba3,1J,yxa"'. YBOl)el-beM MaTep11ja11a 
BMC0Kor KBa1111TeTa. 411Me cy no6oJbwaHe MexaHl14Ke, cjrn3114Ke 11 xeM11jc1<e 
1<apa1<Tep11cT111<e 611110 .ua ce pa.u11 o 113011au,1101-111M anapaT11Ma 0TBope1-1or (Ha 
K0Mnp11M0B3Hl1 Me,U11Ll,11HCKl1 B33.UYX) 111111 33TB0peHor Cl1CTeMa (Ha K0Mnp11M0Ba1-111 
Me,UMLl,11HCKl1 KMCeo1-111K), .ua ce K0.U 0B3KBl1X TeXHl14Kl1X Cl1CTeMa 11.ue1-1T11cjrn1<au,11ja 
onarnocrn spw11 jow y qrn311 npojeKTOBal-ba, a cTene1-1 6e36je.u1-1ocT11 1<op11c1-1111<a 6a311pa 
ce 1-1a T]JM cTene1-1a 3awT11Te. 6p311M nyl-beHeM 6ou,a Ha .,6aHKaMa sa3.uyxa c1<panyje ce 
sp11jeMe o.ucycrna saTporacaua 113 301-1e 111-1TepBe1-111cal-ba. a U11Jb osor 11cTpa)K11Bal-ba je 
.uecj)111-111cal-be rpa.u11jeHTa 6p311He ny1-1:,el-ba 6ou,e 113011aL11101-10r anaparn 1<oj11M ce 
o6e36jefjyje noy3,na1-1ocT 11 6e36je.u1-1ocT oBor noCTynKa Ha 1<oj11 yrn4y M1-1or11 qrnKTop11, 
nonyT: MaTep11ja11a 6ou,e, 11cnpas1-1ocT 6oue 11 BeHT1111a. npoT0K sa3,nyxa, nopacT 
TeMnepaType 11 c11. Ha Kpajy nornaBJba .ueqrnH11caHe cy rnas1-1a 11 noMonHa x11n0Te3a. 

Y3 nperne.u C]J0,1J,Hl1X 11CTpa)Kl1B31-ba y OBOj 0611acT11, .uecp11H11Cal-be Xl1110Te3a, Ll,MJbeBa 11 
33,UaTaKa 11CT]J3)Kl1Bal-ba y mpeneM 11021/06/bY, .uecpMHl1CaH11 cy 0CH0BHl1 nojMOBl1, 11 
napaMeTp11 Be3aHl1 3a noy3)],aH0CT 11 6e36je,1J,HOCT Cl1CTeMa, a1111 ce .U0W110 11 )],0 3aKJby4Ka 
.ua ce seoMa Ma1111 6poj ayrnpa qJ01<yc11pao Ha 0611aCT 113011au110H11x anapaTa, wrn ce 

_i:I_()_T~e!))'.j~_f:l~A_0~!_3.!_KOM 0_l],r_o~3.p9jy1111x 6a3a _no.uaTaK~ _11 _(?_a3a 31-1al-ba_ Koje 611 ce M()rne _ 
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K0p11CTl1H1 KaK0 y peaJl Hl1M yc110B11Ma, TaK0 11 y )],aJbl1M l1CTpmK11Baf-b11Ma. TeopeTCKl1M 11 
eKcnep11MeHTaJlHl1M 11 CTpa)Kl1Baf-bl1Ma OCTBapyje ce )],0npHH0C noseti.af-ba 6e36je)],HOCTl1 

. . 
K0p11CHHKa y aKL\H)],eHTHl1M CHTyaUHJaMa ca L\11JbeM n0)],113af-ba CBHJeCTl1, 0)],f0B0pH0CTl1 
11 06yi-1eHOCTl1 K0p11CHHKa Ha B11Wl1 Hl1B0, Kao 11 yHanpel)ef-be noy3)],aH0CTl1 11 
6e36je)],HOCTH Cl1CTeMa. HapaBHO, 0Ba 11CTpa)lrnBaf-ba 11Majy 11 csojy npaKTl14HY 

Bp11Je)],H0CT. 

Teop11jcK11 )],110 )],11ceprnu11je np11Ka3aH je y ,1emepmo.M noz!lae.lby, a 6a111pa ce Ha 3HaYajy 
11 yn0Tpe611 113onau110H11x anapaTa. 1-611xosoj HaMjeH11 11 np11Hu11ny pa)].a, caCTasy Ba3)].yxa 
y )Kl1BOTHOj 11 pa)],HOj cpe)],HHl1 , an11 11 caCTaBy npo)].yKaTa HeK0HTpo1111caHor 
carop11jeBaf-ba- nmKapa 11 f-bl1X0B0r yT11uaja Ha LfOBjeKOB opraHl13aM. Y 0B0M nornaBJbY, 
o6pal)eHl1 cy 11 CTaH)],ap,i],11 3a K0Mnp11M0BaH11 Me)],11L\11HCKl1 Ba3)],yx. 

Y nemoM nozJtaB.lbY o6pal)eHa cy cpe)].CTBa 3a 3awT11Ty opraHa 3a )].11Caf-be, 1111ua 11 0Y11jy, 
Te je 113BpweHa f-b11xo sa no.rrjena Ha 3awT11THa cpe,!],cTBa Ha 6a311 cp1111Tpau11je (3aBHCHO 
OKpy)l<e!-be) 11 3aWTHTHa cpe)],CTBa Ha 6a3H H30J1au11je (He3aBl1CHO 0Kpy)Ke!-be)
H30Jlal\110Hl1 anapaTH Ha K0Mnp11M0BaH11 Me)],HL\HHCKH KHCe0HHK (pereHepau1101-rn 
anapaT11 3aTBopeHor CvlCTeMa), K0Mnp11M0BaH11 Me)],HL\HHCKH Ba3)],YX (H30Jlal\110Hl1 
anapaTH 0TB0peHor Cv!CTeMa). 

3awTl1THa cpe)],CTBa Ha 6a3H 1130Jlal\Hje-H30Jlal\HOHH anapaT11 )],el.\11)],H0 cy o6pal)eHH y 
UlCC/110.M nOZJ/Q6.lbY Kp03 11CTOp11jCKl1 nperne)], 0)], ysol)ef-ba y ynOTpe6y )],0 

HajcaspeMeH11j11x 1130Jl al\110Hl1X anapaTa 3aTB0peHor CHCTeMa Ha K0MnpHM0BaHH 
Me)],111..\HHCKH KHCe0HHK H anaparn KO)], KOjHX ce Kl1Ce0Hl1K )],0611ja nyTeM xeMHjCKe 
peaKu11je. np11Ka3aH11 cy 11 113011auHoH11 anapaT11 0TBopeHor CHCTeMa ca noce6H11M 
0CBpT0M Ha M0Hl1T0p11Hf K0p11CHl1Ka o6e BpCTe 1130Jlal\110Hl1X anaparn. 

BpCTe 6oua (cienHYHe, no11yK0Mno311rne 11 K0Mno311rne) 3a SCBA (Self Contained 
Breathing Apparatus - anapaT11 3a caMocrnnHo )],11Caf-be ca concTBeHHM pe3epsoapHMa 3a 
Ba3)],YX 6e3 Baf-bCK0r 1-1anajaf-ba; 1-1np. )],O BOl)el-be Ba3)],yxa llOMoti.y u11jeBHOr Cl1CTeMa) 11 

SCUBA (Self Contained Underwater Breathing Apparatus - anapaTH 3a caM0CTaJlH0 
)],11caf-be no)]. B0)],0M ca conCTse1-111M pe3epsoapHMa 3a Ba3)].yx; Hnp. po1-11111aYK11 anapaTH) 
anapaTe, Kao 11 noCTynaK f-bl1X0Be 113pa)].e, o6pal)eH je y ceo.Mo.M noz!laB.lby. Ha111BHH 

npHTHCL\H, 031-JaKe Ha 6ouaMa, BHjeK ynoTpe6e, OWTeti.ef-ba Ha nonyK0Mn0311THHM 11 
K0Mn0311THl1M 6ouaMa, ll0Tp0Wl-ba Ba3)],yxa, npopaL1y1-1 K0JlWIHHe K0MllpHM0BaHor 
Me)],111..\111-lCK0r Ba3)],yxa y 6oual\1a, 0)],pel)l1Baf-be MHHYTHe ll0Tp0Wl-be 11 npopayy1-1 BpeMeHa 
11pose)],e1-1or 11Cll0)], noBpWHHe B0)],e Cl1CTeMCKH cy 11ojawf-beH11. 

Ge.Mo no2J1 a6.lbe 0)],H0CH ce Ha o)].p)KaBaf-be, K0HTpony 11 no)],ewasaf-be SCBA i SCUBA 

anaparn. O6pal)eHH cy npeBeHTHBHl1 nperne)],H CKJl0ll0Ba H n0)],CKJl0ll0Ba H30Jlal\H0HHX 

anapaTa 11p11je ynoTpe6e, pe)],0B1-111 nperne)],11 (Koj11 Mory 611TH MjeceYH11 1111H ro)],11W!-b11) 

11 saHpe)], Hl1 npe rne)],11 1-1a1<01-1 npHjespeMe1-1e 3aMje1-1e )].11je11osa HJ111 y0Ye1-111x 0TKa3a y 

CHCTeMy. 

Y oeeemoM 1102JI OR.lbY )],aTe cy 0CH0BHe CMjep1-111ue 0 K0Mnpecop11Ma BHC0K0r npHTl1CKa 

KojH ce KopHcTe 3a nyf-bef-be SCBA i SCUBA anaparn, 1-1a311BHHM npHTHCL\HMa, c11cTeMy 

3a cpHnTpHpa!-be H CHCTeMy 3a ny f-bel-be . 

TTocy)].e no)], npHTHCK0M, 1-bHX0Ba no.rrjena, K11ace nocy)].a no)], npHTHCK0M, npopaYyHH, 
onpeMa nocy)].a no)], npHTHCK0M, cHrypH0CHa onpeMa, ype1Jaj11 3a pe)].y1<u.11jy npHTHCKa, 
031-1aL1asaf-be nocy)],a no)], npHTHCK0M, MjepH11 ype1Jaj11, nperne)]., 03HaYaBaf-be 6ojoM y 
3aBHCH0CTH 0)], BpCTe raca K0JHM cy 11c11yf-be1-1e, pe)],0BHH H sa1-1pe,i],Hl1 nperne)],H, 
pe3epsoap11 K0MnpHM 0Ba1-1or Me)],111..\HHCK0r Ba3)].yxa ,,6aHKe sa3)],yxa", 06pal)e1-1e cy y 
OCCC/110M nO?J/ 06.lby. 
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AHan11T11YK11 L\110 L1,11ceprnu11je np11Ka3aH je y jeoaHaecmo,11 noc.WG/by, r.uje cy 
L1,ecp11H11caH11 cj)aKTop11 Koj11 yT11YY Ha HanoHcKo CTaH>e 11 LlecpopMauMje u11n11HL1,p11YHOr 
OMOTa43-M3Tep11jana 33 113paLl,y 4en11LfHe 6ou,e. 33Tl1M OCHOBHl1 MOLl,en, 11 OLl,pet)eHa cy TPM 
MjepHa Mjecrn 1-1a u11n11HLlp114HOM L1,11jeny L1en11YHe 6oue 3a cnpoBOIJeH>e 11cTpa)K11BaH>a. 

Tip11MjeHOM MeTO,[\e KOH34Hl1X eneMeHaTa 11 ,[\MCKpeTl133L(l1jOM ,[\OMeHa y 060/taecmo:vt 

1102.rwe/by L1,ecj)l1H11caHa je reOMeTp11ja 3D MO,[l,ena nocy,[l,e ca Mpe)KOM KOHaYH11x 
eneMeHaTa, oco611HaMa MaTep11jana, onTepeneH>11Ma yHyTpawH>11M np11T11CKOM, ca 
rpaHHYH11M ycn0B11Ma-ocnoHUHMa. feHep11caH>eM MOLl,ena, BpweH je npopaYyH, a 3aTl1M 
11 Bep11cjrnKau11ja L1,0611jeH11x pe3ynrnTa 3D MO,[l,ena nocy,[(e. Jl11HeapHoM aHaJ11130M, 
L1,0611jeH11 cy pe3ynTaTl1 HyMep114Kl1X npopaYyHa Ha npeTXO,[\HO L1,ecp11Hl1C3H11M MjepH11M 
MjecT11Ma (MM l-u11n11HL1,p11YH11 LlOH>11 L\110 6oue. MM2-u11n111-1L1, p11YH11 L\ 110 Ha cpeLl,11H11 
601ie 11 MM3-u11n11HL(p11YH11 rop1-b11 L\110 6oue), a 3aTl1M cy 113patJe1-111 L(11jarpaM11 
Y3LlY)l(Hl1X, TaHreHu11j anH11x, paLl,11jamrnx 11 ecj)eKTl1BH11x 1-rnnoHa 11 LlHJ1eTau11ja. 

E1<cnep11MeHrnnH11M 11cTpmK11BaH>11Ma y mpwwecmoM 11021we/by o6yxBaneHa cy 11cn11-
T11BaH>a MaTep11jana Yen11Y1-1e 6oue Ha K11L(an11u11 3a 11cn11Tv1BaH>e MexaH11YK11x 
KapaKTep11cT11Ka MaTepv1jana (HeJ1v1Heap1-1a aHan113a) Ha npeTXOL\HO 113pa1Je1-111M enpyBe
TaMa OLl MaTep11jana 30CrNiMo8 Yem1Ka on Kojer _je 113pa1JeHa Yenw11-1a SCBA 6oua, 
HaKOH Yera cy 113pa1JeH11 0 - £ n11jarpa~111 3a o6e enpyBeTe. a 33T11M 113paYyHaTe 
Bp11jeL1,HOCT11 Y3LlY)KHl1X ,[\11naTau11ja 11 KOHTpaKu11ja npecjeKa 33 CBaKy enpyBeTy. 
On11caH11 cy MjepH11 ype1Jaj11 Koj11 cy Kop11wTeH11 y eKcnep11MeHTam10M 11cTpa)K11BaH>y, 
Kao 11 cocjHBep 3a o6paLl,y noL(aTaKa 11 113pat)eH nna1-1 eKcnep11Me1-1Tan1-111x MCTpmKMBaH>a 
(11cn11T11BaH>e BO,[\OM no,[\ np11TMCKOM 11 Ha ,,6aHKl1 B33,[l,yxa") YeJll14He 11 nonyKOMn0311THe 
6oue. TToMony TepM0B11311jcKe KaMepe. npaneHaje 11 aHan11311paHa Ll11CTp116yu11ja rnnnOTe 
Kao 11 Konop113au11ja np11n11KOM KOMnpecopCKor nyH>eH>a YeJ11141-1e SCBA 11 SCUBA 6oue 
11 c11cTeMa ca 6ouaMa. OL\HOCHO ,.6a1-1Ke B33,[l,yxa. a L1, 0611je1-111 pe3ynTaT11, np11Ka3a1-111 cy 
rn6enapHo 11 rpacp11L1K11. TaKot)e je npane1-1a 11 a1-1an11311pa1-1a Ll l1CTp116yu11ja rnnnOTe 11 
KOJ1op113au11ja eKcna1-1 311ja KOMnpMMOBaHor Me,[\11L(l1HCKOr B33,[l,yxa vl3 nonyKoMn0311THe 
6oue y 0Kon11Hy. JJ.11cTp116yu11ja L(11nernu11ja KOL\ 6oua 113onau1101-111x anaparn np11 
HOpManH11M (Ha KOMnpecop11Ma B11COKOr np11Tl1CKa) M 6p311M (Ha ,.6aHKl1 B33,[\yxa") . . . 
eKcnaH311J3Ma KOMnp11MOB3HOr Me,[\11L(l1HCKOr B33,[l,yxa 11cn11T11BaHa Je Ha YeJll14HOJ 11 
nonyK0Mno311rnoj 3a SCBA anapaTe, LlOK je 11cn11T11BaH>e 3a SCUBA anapaTe BpweHo 
caMo Ha Yen11Y1-1oj 6ou11. Ha y3opKy MaTep11_jana OLl Kojer je 113pa1JaHa Yen11YHa 6oua 
SCBA anapaTa, 11 3Bpwe1-10 je 11cn11T11BaH>e xe~rnjcKor cacTaBa MaTep11jana. HaKOH 
nocrnBJbaH>a MjepH11x TpaKa Ha LJen11L1Hy 11 nonyKoMn0311THY 6ouy 113onau1101-111x 
anaparn, ,[l,eTeKTOBaHe cy Y3LlY)l<He, TaHreHu11janHe 11 pe3ynTyjyne L1,11narnu11je Ha 
n0Bpw11H11 6oua. BOL\OM no,[\ np11T11CKOM 11 Ha ,,6aHK11 B33,[l,yxa· ', np11 onTepeneH>y 
BHCOKHM np11T11cu11Ma OLl 200 no 300 bar. 
Y '-lempHaecmoM 1102,we/by, HyMep11YK11 npopaYyH HanoHa 11 L1,11J1eTau11ja y CTJeHKaMa 

nocyLle noLl np11T11CKOM (6oue 3a MeL1,11u11HcK11 B33LlYX) np11MjeHOM cocprnepa 

So lidWorksa., Te eKcnepHMeHTaJIHa npHMjeHa TeH30MeTp11jcKHX TpaKa 3a ,aeTeKu,Hjy 

L1,11nernu11ja Ha BaH>cKoj n0Bpw11H11 Y3LlY)KHl1X, TaHreHu11jam1x 11 pe3ymyjy1111x 

L1,11narnu11ja Ha n0Bpw11H11 6oua. TTpoMjeHa np11T11cKa y 6ou11 OLl O MPa LlO 20 MPa 

O,[\HOCHO 30 MPa BpweHaje noMony BO,[\e 11 Me,[\11L(l1HCKOr B33,[l,yxa 113 " 6aHKl1 B33,[l,yxa" , 

TTp11rncaK y 6a1-1u11 B33Llyxa ce Kperno od 250 M Pa do 300 M Pa. l11-1Te1-1311Tern L1,11neTau11ja 

Ha MjepHHM MjecTHMa cy 11,[\eHT11Q)l1KOB3Hl1 ,[\11rl1TanH11M MjepH11M na1-1ueM y 111-lTepBany 

0,02 ceKyHH,[\e no Mj epHOM MjecTy. Ha OCHOBY Tl1X 11L1,e1-1rncp11KOB3H11X Bp11je,[l,HOCTl1 

113patJe1-111 cy L1,11jarpaM11 L1,11J1eTau11ja y cj)y1-1Ku11j11 np0Mje1-1e np11rncKa y 6ou11. Ta 

eKcnep11MeHTan1-1a 11CTJ)3)1<11B3H,3 cy Bpwe1-1a Ha Yenl1LJHOj 11 llOJIYKOn0311THOj 6ou11. y 
0L1,r0Bapajyn11M rn6enaMa np11K33a1-1e cy TeMnepaType 1-1a Yen11Y1-1oj 11 nonyKoMn0311THoj 
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6ou11 1-nonau110H11x anaparn, KOJe cy 11neHT11cjrnK0BaHe Ha Tp11 MJepHa MjecTa, Ha 

u11n11Hnp114HOM n11jeny o6e BpcTe 6oua np11n11KoM 6p3or nyl-bel-ba 113 ,,6aHKH Ba1nyxa". 

LJ:a 611 ce no Ka3ao na n11 owTenel-be Ha nonyKoMn0311THoj 6ou11 MmKe yT11uaT11 Ha 

6e36jenHoCT I-be Hor Kop 11cH11Ka, aKo ce oHo cam1pa noMony enoKc11nHe cMone,, ona6paHa 

je nonyK0Mno311rna 6oua ca onpel)e1-111M H11BojeM owTenel-ba. TToMony enoKcHnHe cMone 

caH11paHa cy nBa owTenel-ba Ha nonyK0Mno311rnoj 6ou11, Koja je 3aTHM omepeneHa 

yHyTpawl-b11M np11T11CKOM Bon e Ha 11cn11TH11 np11T11caK on 45 MPa, a HaKOH neToM11Hyrnor 

onTepenel-ba HHcy yoYeHe necpopMau11je y 30HH caHHpaHHX Mjecrn. 

llen111aecmo no?Jtaelbe, AHan113a pe3ynTaTa 11cTpa)KHBal-ba, aHan113e 113onau110HHX 
anaparn OTBOpeHor 11 33TBOpeHor Cl1CTeMa, n 11cKyc11jy HyMepH4KHX pe3ynrnrn, cpaKTope 
KOHUeHTpau11Je HanoHa, aHan 11 3y pe3ynrnrn eKcnep11MeHTanH11x 11cTpa)lrnBal-ba, 
n 11cKyc11jy eKcnep11MeHTanH11x pe3ynrnTa, aHan113y pe3ynTaTa 11cn11T11Bal-ba BonoM 
L1em1YHe 11 nonyKoMn0311THe 6oue, aHan113y pe3ynTarn 11cnHTHBal-ba Ha ,,6aHu11 Ba3nyxa" 
4en114He 11 nonyKoMn0311THe 6oue, noTBp1)11Bal-be rnaBHe 11 noMonHe x11n0Te3e, 
n 11cKyC11Jy OCHOBHl1X Hayc1Hl1X U11JbeBa n11cepTaUHJe, Kao H 6ynyne npaBue naJb11X 
11CTpa)KHBal-ba y OBOj o6naCTl1 . 

Y iuec11aecmo,vt no21we.rby, cyM11paH11 cy pe3ynTaT11 Teop11jcKHX H eKcnep11MeHTanHHX 
C33Hal-ba 11 11CTpa)KHBa l-ba 11 113BeneHl1 3a1<Jbyc1u11 . TaKol)e, y OBOM nornaBJbY cy HaBeneHl1 
H ocrnapeHH H3Y4Hl1 no np11HOCl1 OBen11cepTaUHJe. 
I) HacJlO B il0KT0pCKe ilHCepTa w1je; 

2) BpHjeMe H opraH KOjH j e npHXBaTH0 TeMy il0KTopcKe ilHCeprnuHje 

3) Canp)Kaj ll0KT0pcKe llHCepTaUHje ca CTpaHWlel-beM; 

4) l1cTarlH 0CH0BHe nonaTKe 0 llOKTOpCKoj ilHCepT3UHjH: o6HM, 6poj rn6ena, CJIHKa, weMa, rpacpHKOHa, 6poj 

UHTHpaH e JlHTepaTy pe H HaBeCTM nornaBJba. 

IV YBO,[( H HP Er JIE,[( JIM TEP A TYPE 

Pa3JI03H 360r IWjHX cy HCTpaiKHBal-ba npe.uyJeTa, npo6JieM, npe.uMeT, UHJbeBH H 
XHn0Te3e 

Y caBpeMeH11M ycnoB11Ma, 6e36jenHocT ce TpeTHpa Kao noce6Ha opraH113au110Ha H 
n pywrneHa Bp11jenHocT y OKBHPY KoHuenrn n pywTBeHo onroBopHor nocnoBal-ba. C11cTeM 
3awrnTe 11 3npaBJba Ha pany Koj~, y npBOM peny non pa3yMjeBa 6e36je]lHOCT Ha pany an11 
11 3awTHTY 3npaBJba 11 panHe cnoco6HocT11 pan H11Ka cnpe4aBal-beM 11 OTKnal-bal-beM 
onacHOCTH H WTeTHOCTH y pan Hoj cpenHHl1 je KOMnJleKCaH H JlHH3Ml14aH CHCTeM. 
Pe3HMHpajyn11 npernen CTal-ba y nonpycijy HCTpa)KHBal-ba noy3Jl3HOCTH TeXHHLIKHX 
Cl1CTeMa, ]l0Jl3311 ce no 33KJbYLIKa na 11 nopen 6pojHHX HH11UHjarnBa H 33XTjeBa, OBOj 
npo6JleMaT11U11 H11je noKnOl-heHO ]lOBOJb HO na)Kl-be. 3a aHan113y KOMnneKCHHX 
11CTpa)KHB3LIKHX 33XTjeBa TeXHl1LIKl1X Cl1CTeMa Mory na ce KOpHCTeMeTO]le Koje ce 
33CHl1Bajy Ha Teop11j11 noy3]l3 HOCTH . Y OKBHPY OBe JlHCepTau11je, UHJbeBl1 HCTp3)1{11Bal-ba, 
peaJ11130 BaH11 cy Kpo3 npv1MjeHy Mernna 11neHrncp11Kau11je 11 c11cTeMaTH3au11je, Kao 11 
MeTO)],a aHan113e OTKa3a Bl1T3JIHHX (1-rnjKp11TH4Hl1j11x) ,[l,HjeJIOBa pa3MaTpaHor TeXHl14KOr 
CHCTeMa y onpel)eHOl\1 BpeMeHCKOl\1 nepv1ony H nnaH11paHHM pe)KHMHMa pa,i],a 
(cTaUHOHapHHM 11 M06 11JIHHM). Ilp11J1HKOM 113pa,i],e H30Jl3U110HHX anaparn, KOpHCTe ce 
caBpeMeH11 MaTep11jan 11 Koj11 Mopajy 11cnyl-baBaT11 cneu11tjrnYHe ycnoBe nonyT: 
OTnopHOCTl1 Ha KH,[l,al-be, u11jenal-be, KOp03Hjy, TOnnoTy, JIOMOBe H WTO je HajBa>KHHje, 
oTnopHOCT Ha nnaMe H, npoJlyKTe carop11jeBal-ba. BOJlY, xeM11jcKe 11 Jlpyre onacHe H 
WTeTHe MaTep11je ca KOjHMa Mo1-y CTYllHTl1 y 11HTepaKUHjy TOKOM KOp11WTel-ba , )],OK ce 
1-1ajBene np0Mj e1-1e yoYaBajy y BpcT11 MaTep11jana on Koj11x ce H3pal) yjy Bl1TaJIHH )],11jenoB11. 
!lope)], KOHBeHU110H3JIHHX MaTep11jana y y nOTpe6y ce YBO,[l,e 11 HOBe BpcTe MaTep11jaJ1a -
KOMn03HTl1. O,iJ, OBHX MaTep11jana H3pal)yjy ce 6oue 33 KOMnp11MOB3HH Me,[l,HUHHCKl1 
Ba3,iJ,yx 11 Hocaci11 anapaTa, a O,[l,J111Kyje 11x oTnopHocT Ha TonnoTy H MexaHH4Ka owTenel-bci,_ 
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Kao v1 Mal-ba Maca (OKO 50 %) y O,ll,HOCY Ha KOHBeHUHOHanHe MaTepv1jane. 
TTonyKOMn03HTHe 6oue H3patJyjy ce HaH3MjeHH4HHM HaMOTaBal-beM Kap60HCKHX H 
CTaKneHHX BanKal-!a OKO anyMHHHjyMCKe OCHOBe (6oue/ u1-1nHH,ll,pa), noK cy KOMn03HTHe 
6oue HCTe CTPYKType Kao H nonyKOMn0-3HTHe, caMO ca TepMonnaCTWIHOM OCHOBOM. Ha 
noMeHyTHM BpCTaMa 6oua, Kao v1 Ha YenHLJHHM 6ouaMa, Hana3H ce BeHTHn 3a 
o6e36jetJe1-be npOTOKa Ba3,ll,yxa ca HHTerpHCaHHM MexaHH3MOM npOTHB cnyYajHor 
3arnapa1-ba TOKOM ynoTpe6e, onHOCHO HHTepBeHHCal-ba. TTpenHOCT nonyKOMn03HTHHX H 
KOMn03HTHHX 6oua y onHocy Ha yenwIHe 6oue. ornena ce npBeHCTBeHO y Mal-boj MaCH, 
noK cy Ha 6ouaMa HOBHje reHepauv1je yrpatJe1-1v1 TpaHcnoHnepv1 noMony Kojv1x ce 
eneKTpOHCKHM nyTeM npHCTyna no,ll,a UH~!a npH.lHKOM TeCTMpa1-ba. CBe TPM BpCTe 6oua, 
nonnm1(He cy o6aBe3HOM TecT11pa1-by jenHoM ronv1wl-be, Kao 11 penoBHOM nperneny npv1je 
ynoTpe6e, a CBaKe neTe ronv1He, Bpwv1 ce 3aMjeHa BeHTHna 6oue. Kao H v1cnHTHBal-be HCTe 
BonoM non npHTHCKOM. 
Boue H30nauv10HHX anaparn Mory ce nyHHTH KOMnpecopHMa BHCOKOr npHTHCKa (200 H 
300 bar) KOMnpHMOBal-beM Ba3nyxa H3 OKOnHHe H cjJHnTpv1pa 1-beM Kp03 CHCTeM cjrnmepa, 
4HMe ce no6v1ja KOMnpHMOBaHH MenHUHHCKH Ba3nyx, HnH Ha ,.6aHKaMa Ba3nyxa". 
AKUeHaT ce CTaBJba Ila CMal-bel-be BpeMeHCKOr HHTepBana - oncycTBa H3 aKuv1neHTHe 
cv1Tyauv1je panv1 3aMjeHe noTpoweHHX 6oua, nyHHM, onHOCHO y ynoTpe6y cy yBeneHH 
HOBH TeXHHYKH CHCTeMH - aKyMynaTOpH Ba3nyxa, T38 . ,,6aHKe Ba3nyxa·' KOje Mory 6HTH 
crn6v1n1-1e (y KOMnpecopcKHM crnHv1ua:via) v1nv1 M06HnHe (1-1np. y B03HnHMa 3a rawel-be 
no)Kapa y TyHenv1Ma v1n v1 Ha 6ponoBHMa). HapoYHT npo6neM ce jaBJba npv1 ycnocTaBJbal-by 
Be3e H3MetJy 6oua ,.6aHKe Ba3nyxa·· Koja je non npHTHCKOM 30 MPa v1 6oua Koje ce ny1-1e 
H3 Te 6aHKe Ba3)lyxa. y KOjHMa je TpeHyTHH npHTHCaK HCnO)l 2 MPa, )lOK BpHjeMe 
H3jenHaYaBal-ba npHTHCKa npH npoToKy cpnyv1na npencrnBJba 6v1Ta1-1 napaMernp y 
6e36je)lHOCTH npv1cynrnx y TpeHyTKY nyl-bel-ba 6oua v13onauv10Hv1x anapaTa. CaMHM THM, 
aKL.1,eHaT HCTpa)KHBal-ba, ycMjepaBa ce Ha OBaj cpeHOMeH. O)lHOCHO )lOl-bY BpeMeHCKY 
rpaHHUY nyl-bel-ba 6oua v13onauv10HHX anaparn y cBpxy n0Bena1-ba 6e36jenHocrn 
KOpHCH HKa. 
TTocTaBJbeHe xv1n0Te3e najy MorynHOCTH 3a necpHHHCal-be nocTym<a TexHHYKe nv1jarno
CTHKe pa3MaTpa,-wr TeXHHLJKOr CHCTeMa , Koje o6e36jetJyjy MaKCHManHy ecpHKaCHOCT 
1-beroBor panHor npoueca. 
PaJMaTpal-be npenMeT1-1or npo6neMa 11cTpm1<v1Bal-ba 3ac HHBano ce Ha no1<a3HBal-by 
CnHjenenHX XHnOTe3a: 

f naBHa XHnOTe3a: 
TepMHLJKe )lHnarnuv1je npoy3pOKOBaHe eKcnaH3HjaMa KOMnpHMOBaHor 
Me)lHUHHCKOr Ba3)lyxa H3 ,.6aHKH Ba3nyxa·· Helie npoy3pOKOBaTH TpajHe 
MexaHwIKe necpopMaUHje Ha 6oua~1a v13onauv10Hv1x anaparn SCBA 
(YenHLJHHM, nonyKoMn03HTHHM v1 KOMn03HTHHM) v1 SCUBA YenHLJHHM 
6ouaMa npv1 KOHTponv1caHoM rpanv1jeHTY npoTOKa Ba3nyxa. 

TToMOnHa XHnOTe3a: 
OwTenel-ba Ha nonyKOMn03HTHHM H KOMn03HTHHM 6ouaMa (no 12 
npoueHarn on ne6JbHHe cTv1jeHKe) HacTana MexaHHYKHM yTv1uajv1Ma, HaKoH 
caHv1paI-ba enOKCH)lHHM CMOnaMa 6e3 )lO)laBal-ba CTaKnel-lHX HnH Kap60HCKHX 
BnaKaHa, 6v1ne 6e36je)lHa aKo 3a)lOBOJbH HCnHTHBa!-be xna)lHOM BO)leHOM 
npo6oM. O)lHOCHO Ha KOH H3narai-ba npHTHCKy KOj H je 3a 50 npoueHaTa BenH 
O)l Ha3HBHOr npHTHCKa Ba3nyxa y 6ouv1. 

IIperJie)]. npeTXO)].HHX HCTpaiKHBalha 

TTpo6neMaTHKOM 6e36je)lHOCTH Ha pany 6aBe ce MHOrH CTpaHH H ,ll,OManH ayTopH, a y 
cywTHHH CBH OHH neqrnHHUHjy 6e36je,ll,HOCTH Ha pany TeMeJbe Ha nojMOBHMa pH3HKa, 
YTBQIJH~a_f-!>a_ onaCHOCTH Ha pa,ll,1-!0M MjecTy H y pa,ll,HOj cpe,ll,HHH, npoujeHH pH3HKa H Ha 
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ocHoBy npoujeHe yrnpl)v1BaJ--ba n0Tpe6Hv1x Mjepa 3awrnTe Ha pa)],y. oe36je)],HOCT Ha pa)],y 
v1 3awTv1Ta Ha pa)],y cy y o6ocTpaHoj v1 HepacKv1)],v1Boj Kopenau,v1jv1 v1 He Mory ce 
n0CMaTpam 0)],BOjeHO. jep CTaJ--be 6e36je)],HOCTvl 33Bv1Cvl 0)], npoBol)eJ--ba Mjepa 33WTvlTe Ha 
pany c u,v1JbeM cMaJ--beJ--ba pv13v1Ka. YHanpv1jel)eJ--be v1 onmMv13au,v1ja 6v1no Kojer cv1cTeMa na 
TaK0 vi CvlCTeMa 6e36je)],HOCTvl Ha pany Tpe6a )],a ce 33CHvlBa Ha no6poM n03HaBaJ--by 
Teopv1jcKe 0CH0Be v1 eneMeHaTa O)], Kojv1x ce Taj CvlCTeM cacTojv1. Ha)KanocT, y o6naCTvl 
v13onau,v10HvlX anaparn, 0)],H0CH0 33WTvlTvl opraHa 33 )],vlCaJ--be, nv1u,a vi OYv1jy M0)Ke ce 
3aKJbyYv1Tv1 na ce BeoMa Manv1 6poj ayTOpa q)0Kycv1pao Ha OBY o6nacT. TaKOl)e v13 
onwv1pHe aHanv13e )],0Ca)],aWJ--bvlX vlCTpa)KvlBaJ--ba, M0)Ke ce 3al<Jbyclv1Tvl najow yBv1jeK HvlCY 
ycn0CT3BJbeHvl )],0B0JbH0 noy3)],3 Hvl M0L1,em1 noHaWaJ--ba vl3na3HvlX Benv1Yv1Ha npv1 
eKcnaH3vljaMa K0Mnpv1M0Ba1-1or Me)],vlLl,vlHCK0r B33)],yxa vl3 ,.6aHKvl B33)],yxa" vi )],a nv1 ne 
npoy3p0K0BaTvl TpajHe MexaHvlYKe necj)OpMau,v1je Ha 6ou,aMa v13onau,v10HvlX vi poHv1naYKvlX 
anaparn npv1 K0HTponv1caHoM rpanv1jewry npoToKa Ba3nyxa Kojv1 je BeoMa 6v1TaH no 
6e36je)],HOCT K0pvlCHvlKa vlCTvlX. 

npeMa [I], BpweHo je y nopeljv1BaJ--be LI.03B0JbeHv1x Hano Ha v1 neq)OpMau,v1ja 3a nocyne 

non npvlTvlCK0M npeMa cpnCKvlM vi eBponCKvlM CTaHL1,apL1,HMa 33 CTvljeHKY LJ,vlnvlHLl,pv14H0r 

0M0TaYa. 

Y [2, 4, 13. 14, 16, 20. 23) ce v1cTw1e na je 3awmTa opraHa 3a nv1caJ--be, nv1u,a v1 0Yv1jy on 
npecyLJ.H0r 3HaYaja 3a 6e36je)],HOCT K0pvlCHvlKa T0K0M vlHTepBeHv1CaJ--ba C LJ,vlJbeM 
np0M0BvlCaJ--ba vi 0Ll,p)KaBaJ--ba HajBv1we,- CTeneHa 6e36je)],HOCTvl vi 3L1,paBJba Ha pany, 4v1Me 
ce crnapajy ycn0B11 3a v136jeraBaJ--be HacrnHKa a1<u,v1)],eHarn, noBpena Ha pany v1 owTeneJ--ba 
3L1,paBJba BaTporacau,a , Kao 11 cjrnKTopa p113v1Ka 1<ojv1 yTw1y Ha 1-bl1X0BY 6e36je)],HOCT 
yonwTe. Kp03 pa3MaTpa J--be p11311Ka TexHonowK11x c11cTeMa, npencTaBJbeH je 3HaYaj y 
0Ll,p)KaBaJ--by 11CTl1X, Kao np11MjeHa y npaKCvl Kp03 3aWTl1TY KpajJ--bl1X K0p11CHvlKa. 

6e36jeL1,HOCT Ha pany 11 3awT11rn 3LI.paBJba npeMa [3 , 10, 11 , 12, 17, 18 19, 27) onpelJyje 
ce Kao Cl1CTeM TeXHvl4KvlX, 3L\paBCTBeHvlX. nenarowKl1X vi npyrnx 3KTl1BH0CTl1, noMony 
KOj 11X ce yoLJaBajy" 11 OTKnaJ--bajy onaCH0CTvl vi WTeTH0CTl1 Koje Mory na yrpo3e )KvlB0T 
vi 3L1,paBJbe oco6a Ha pany, npv1nv1K0M K0MnpvlM0BaJ--ba B33)],yxa vl3 0K0nvlHe. Hap04vlTO je 
31-1ayajHo peLl,0BH0 0LJ. p)KaBmbe cv1cTeMa clrnnTpv1paJ--ba Ha K0Mnpecopv1Ma Bv1c0Kor 
npv1rncKa, KaKo 611 ce v136jerno crnapaJ--be ycnoBa 3a pa3Boj naTOreH11x v1 ycn0B1-10 
naToreHvlX Mv1KpoopraHvl33Ma. OCBpT je )],aT vi Ha WTeTHvl YTl1LJ,aj npoLJ.yKaTa 
caropv1jeBal-ba onacH11x MaTepv1ja Ha oco6e Koje yYecrnyjy y 0TKnaJ--baJ--by aKu,v1L1,eHrn11x 
Cv1Tyau,v1Ja. 

y pany [5] je HaBe)],eH 3HaYaj TepMOBvl311jCKvlX KaMepa KaKO y BaTporaCH11M je)],11Hvll.13Ma, 
TaK0 vi y 0B0M 11CTpa)I01BaJ--by, Koje ce 0)],H0Cvl Ha 04vlTaBaJ--be TepMorpaMa npv1n11K0M 
ny~be1-ba 6oua v13onau110Hv1x anapaTa 11 ,,6aHKe Ba3nyxa· ', Kao v1 Konopv13auv1jy v1cTv1x. 

MCTpa)lrnBaJ--ba Koja cy npoBe)],eHa npv1 v1 3panv1 oBe n11ceprnuv1je v1 Koja cy npenMeT oBor 
v1cTpa)1<v1Bal-ba, o6pal)eHa Kp03 [6, 7 v1 15), 0LJ.Hoce ce Ha nv1cTpv16yuv1jy TonnoTe v1 HanoHa 
Ha cTv1je1-1KaMa Kao nocJbeL1, v1ue ,ajenoBaJ--ba y1-1yTpawJ--ber np11Tv1CKa Ha CTv1jeHKe 
l.lvlnvlH)],j)vl4HvlX 0M0TaYa nocyna no)], npvlTvlCK0M. CaBpeMeHvlM npv1CTynoM a1-1an113v1paHv1 
cy pe3ynTan1 vlCTpa)Kl1B3J--ba, a Ha 0CH0B)' vlCTl1X, Kpev1paHv1 cy 3al<Jb)'4l.lvl vi )],aTe 
cMjep1-1v1ue 3a 1-b11x0By npv1Mje1-1y y npaKcv1 y cBpxy noBena~ba 6e36jenHocm nocTOjenv1x 
rncTeMa v1 crnapaJ--ba 6e36jenHv1x ycnoBa pana. 

Kp03 rncTeMCKvl npv1CTyn [8, 24, 25 v1 26) aHanv13v1paHa cy cBojcrna MaTepv1jana on Kojer 
je v13pal)eHa Lfenw1Ha 6oua v13onauv101-1or anaparn Koja cy v1MnneMeHT11pa1-1a npv1 v13panv1 
1-1yMepw1Kor MO)],ena 6oue Y3 npv1MjeHy KBaHTvlTaTvlBHvlX vi KBanv1TaTvlBHvlX noKa3aTeJba. 
npv1MjeHOM K0M nneKCl-lvlX vi v11-1q)OpMau1101-1v1x CvlCTeMa Bpwe1-1a je MaTeMaTl14Ka o6pana 
nonaTaKa. 
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Y pa.nosv1Ma [9, 21. 22] Teopv1jc1rn je npv1CTynJbe110 v11-1Tepnpernuv1jv1 po1-1v1Jta4Ke onpeMe, 
31-1a4ajy vi npv1Mje1-1v1 y npat<cvi aKyr-1ynarnpa sa3,uyxa. o.n1-1oc1-10 .. 6a1-1Kv1 Ba3,ilyxa·· . 

Y .not<TopcKoj .D,v1ceprnuv1jv1 .D,aTa je KOMnnerna m1crn nv1TepaTyp1-1v1x no.D,aTat<a, a y 
npeTXO.llHOM .D,vljeny Tet<CTa. KOpv1wne1-1v1 cy CJbe.D,env1 nv1Tepap1-tv1 vl380pv1: 
[l) A. 0eric; J. Nikolic; N. Mitrovic; M. Balac; A. Petrovic; Comparative Display of 

Calculation and Result analysis for Pressure Vessels According to Serbian and 
European Standards - cylindrical Shells; Structural Integrity and Life, Vol. 12; 10 th 

International Conference on Multiaxial Fatigue and Fracture; Kyoto, Japan; 2013. 
[2) A. Majstorovic; Safe ty parts of body to respiration with breathing apparatus in 

dangerous zone; I 0th Anniversary International Conference on Accomplisments in 
Electrical and Mechanical Engineering and Information Technology; University of 
Banjaluka; Faculty of Mechanical Engineering; Banjaluka; 201 I. 

[3) A. Majstorovic; Microbiological Analysis of Compressed Medical Air; 11 th 

International Conference of Accomplishments in Elactrical and Mechanical 
Engineering and Information Technology; Univers ity of Banjaluka; Faculty of 
Mechanical Engineering; Banjaluka; 2013. 

[4) A. Majstorovic; The Safety Using of Breathing Apparatus in Accident 's Situations; 
Lambert Academish Publishing; Saarbrlicken; Germany; 2014. 

[5] A. Majstorovic; Thermal Imagen; and their Appliance in the Fire Units ; 12th 

International Conference of Accomplishments in Electrical and Mechanical 
Engineering and Information Technology; University of Banjaluka; Faculty of 
Mechanical Engineering; Banjaluka; 2015. 

[6] A. Majstorovic ; M. Todic; The Heat Distribution at Compression Filling of Bottles 
and Expansion of medical Air; 13 th International Conference of Accomplishments in 
Mechanical and Industrial Engineering; University of Banjaluka; Faculty of 
Mechanical Engineering; Banjaluka; 2017. 

[7] A. Majstorovic; M. Todic; Distribution ofTnsion in Bottles ob Breathing Apparatus 
During Normal and Fast Expansion of Compressed Medical Air; 14th International 
Conference of Acco mplishments in Mechanical and Industrial Engineering: 
University of Banjaluka; Faculty of Mechanical Engineering; Banjaluka; 2019. 

[8] D. Coric; Z. Alar; Odabrana svojstva iz mehanickih svojstova materijala-predavanja; 
Fakultet strojarstva i brodogradnje; Zagreb, 2016. 

[9] DAN Europe; Oxygen First Aid.for Scuba Diving Injuries 2005; Divers Alert Network. 
[10) D. Stojanovic; Zafitita od po::.ara i eksplo::ija. Naucnoistrazivacka radna organizacija; 

lnstitut zastite od pozara i eksplozije; Sarajevo; 1988 . 
[11) K. Popovic; D. Vasiljevic-Krusedolac; £1'Ct!uation of Health Condition of Fireman's; 

8th Yugoslav and 5th International Conference on Fire and Explosion Protection. 
lnstitut za tehnologiju zastite Novi Sad; Visa tehnicka skola, Novi Sad; 2002. 

[12) M. Bogner; 0. Popov ic ; Kompresorska postrojenja; Atlas Copco; Beograd; 2008. 
[13) M. Dubravac; Basics of respiratory system protection. Fire school; Jg; Ljubljana; 

2009. 
[14) M. Todic; T. Latinovic; B. 0udurovic; A. Majstorovic; Security Aplications o 

Insulation Masks; 13 th International Conference of Accomplishments in Mechanical 
and Industrial Engineering; University of Banjaluka; Faculty of Mechanical 
Engineering; Banj a luka; 2017. 

[15) M. Todic; T. Latinovic ; B. 0udurovic; A. Majstorovic; Security o_fbottle to fill in a 
high pressure air; International Conference on Applied Science ICAS 2017; IOP 
Publishing. 

[16) N. Hrvacic ; Sprave :w zastitu di.foih organa. Centar za strucno obrazovanje 
vatrogasnih kadro va: Zagreb; 1977. 
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[1 7] 0 . Berger; M. Jovanovic; B. Kocic ; M. Kulauzov ; M . Nedeljkovic; M. Otasevic; J. 
Pecic; M. Svabic-Vlahovic; Specij"alna bakteriologija . Savremena administracija; 
Beograd I 997. 

[1 8] 0. Stojanovic ; N . Stojanovic; D . Kosanovic ; Steine i opasne materije. Izdavacka 
radna organizacija " Rad" Beograd ; 1984. 

[19] P. Murray; E. Baron; M . Pfa l ler; F Tenover; R Yo lken ; Manual of clinical 
Microbiology . ASM Press; Washington D.C. 1998. 

[20] R. Karkalic ; M. Blagojevic ; Z. Mitic; Implementation of Modern Self-Contained 
Breathing Apparatus in Emergensiens. l st International Scientific on Safety 
Engineering and I I th International Conference on Fire and Explosion Protection; 
Visoka tehnicka sko la strukovnih studija u Novom Sadu ; Novi Sad; 2008. 

[2 I] S. Gosovic ; G. Gosovic ; Prirucnik :::a komercijalna i mornaricka dubinska ronjenja. 
Sveucilifoa knji:inica u Splitu ; Split ; 2008. 

[22] S. Goso vic : Priruc~nik za profesionalna i vojna ronjenja . Grafform; Split; 1997. 
[23] S. Veljkovic; Risk Factors and Their Effect on Assotrment Personal Protective 

Equipment for firefighters Unit . l 0th International Conference on Fire and Explosion 
Protection; Institut za tehnologiju zastite Novi Sad ; Visa tehnicka skola; Novi Sad; 
2006 . 

[24] S. Svaic ; Monogra fija ,, Oprema pod tlakom ''; Fakultet strojarstva i brodogradnje; 
Zagreb ; 2006. 

[25] S. Vucic ; Oprema pod tlakom; Hrvatska komora inzenjera strojarstva; Zagreb 2010. 
[26] T. Filetin ; F. Kovacicek ; J. lndof; Svojstva iprimjena materijala; Fakultet strojarstva 

i brodogradnje ; Zagreb ; 2013. 
[27] V . Kostic; Zapalj ive druge opasne materij"e. Udruzenje publicista Beograda; 

Beograd ; 1980. 

,n:onpHHOC Te3e pj ewasa1-1,y npo6JieMa H3 )J,OMeHa H3ytJaBaHor npeAMeTa 
H CTpa:11rn Ba Iba 

3Ha4aj pana ornena ce y cneu1-1q)w1H ocn 1 caMe MeTononornje 1-1cn1-1T1-1Bal-ba nocyna 
(4eJ1 1-14He 1-1 no11yK0Mno3 1-1THe 6oue) 1-13nmKeH1-1x nejcTBy yHyTpawl-ber np1-1T1-1cKa 
np1-1MjeHOM MeTO)le J.1 Cl1J.1TJ.1B31-b3 TeH30MeTp1-1jCKJ.1M TpaKaMa npv1 HOpM3J1HvlM vi 6p3v1M 
eKcnaH3vljaMa KOMnp1-1 MOB3HOr Me)lJ.-tL(vlHCKOr B33)lyxa, Kao vi H3KOH caHv1pa1-ba OWTenel-ba 
Ha nonyKoMn031-1THoj 6ouv1 v1 3onau1-1 0Hor anaparn, a y cspxy nosenal-ba 6e36jenHocrn 
Kop1-1cH1-1Ka . T a1<01)e. 3H aL1aj pana ce ornena y y nopen Hoj a1-1an1-1 3v1 no6v1je1-1v1x pe3ynrnTa 
1-1 3pan oM 1-1 y Mepv1YKor Monena nocyne, Kao 1-1 a1-1anv13v1 pe3ynTaTa no6v1je1-1v1x 
eKcnepMMeHT3JlHJ.1M nyTeM y peaJI HvlM ycnOBJ.1M3. 

Pe3ynTaTvl osor v1cTpa)KMBaYKor pana najy nonp1-1Hoc npouecy yHanpefje,ba 6e36enHoCTM 
vi noy3)laHOCHI OBe BpCTe TeXvl4KvlX CvlCTeMa, KOjvl ce 3aCHv1B3 Ha no60JbW31-bY 
nepcjJOpMaHCvl 3aWTvlTe Ha pany npvlJlvlKOM PYKOBal-ba M KOpvlWTel-ba nocyna vl3JIO)KeHvlX 
nejCTBY y1-1 yTpawl-ber npMTvlCKa, y BaTpOraCHMM je)lvlHML(aMa. 

TTpM MCTp3)1<vl831-bY. nocTaBJbeH je 1-1yMepM4KM MO)leJl 33CHOB3H Ha aHaJlvl3vl Teopv1jCKvlX 
ca3Hal-ba, 3a1<0Hc1<e perynaT1-1Be, npa1<ce 1-1 q)yHKL\J.10Hv1cal-ba. Hajserrn HanoHM Ha 
HyMepM4KOM MO)leny 33 onTepene rbe y1-1yTp3Wl-bMM npMTMCKOM on 30 M Pa , )leTeKTOBaHvl 
Ha CBa TPM MjepHa MjeCTa vi vlMaj y jen HaKe Bpv1je)lHOCTvl , )lOK ce HeWTO 1\131-be 
spv1jen1-1ocTH 1-1ano1-1ajaBJbaj y Ha npena3y ca uv1n v11-1n pw11-1or 1-1a Topv1c¢epHv1 nv10 4eJlvl4He 
6oue. 

Y 01<sv1py 1-1 y Mepv1L11< v1 x npopaL1 yHa 3a Hanpv1jen 1-1aseneHo onTepenel-be, spweHa je 
JI MHeapHO CTaTHCTHLf Ka a1-1a J1 H3a, a YBvl )lOM y rpacpw11<e vlHTepnpernuv1je, Y043B3 ce 
nv11-1eap1-1a npoMjeHa 1-1 an0Ha ca np0Mj e1-1 0M onTepene,ba. 

Bpv1jen 1-10CTH MH3eCO BHX ne¢opM3L(Hja v1 3paqy1-1aTe cy MeTO)lOM KOH34HHX eneMeHaTa 
Ha nocynv1 L(vlJlvlH)l j) WIHOr 06nv1Ka (4eJ1J.1LIHOj 60L(vl M30JlaL(HOHOr anapaT_<I), a 33TJ.1M j(:! 
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BpweHO l-bHXOBO nopeljel-be ca BpHje)1HOCTHMa )106v1jeHHM eKcnepv1MeHTanHvlM nyTeM, 
YHMe je )10Ka3aHo )13 ce MaTepv1jan 0)1 Kojer je npe)1Merna 6oua v13paljeHa y TOK)' 
OnTepenel-ba )'H)'TpaWl-bHM npHTHCKOM Hana3H )' no,1J,py4jy enaCTvl4HOCTH, a )13 cy )' 
nocMaTpaHHM 30HaMa. Han0Hv1 pa,1J,Hv1x onTepel'iel-ba v1cno,1J, )103BOJbeHor HanoHa. 

MeTo)1a MjepHv1x TpaKa y eKcnepv1MewranHOM )1Hjeny ose ,1J,v1ceprnuv1je KOpHwTeHaje 3a 
Mjepel-be noKanHv1x .necpopMauv1ja. noMoliy Kojv1x ce MO)Ke MaTeMaTvl4KOM penauv1joM 
v13p34)'H3TH eKBvlBanCHTHvl HanoH )' cspxy nOTBpljv1Bal-ba Bpv1je)ll-lOCTvl MH3eCOBHX 
HanoHa .no6v1jeHvlX H)'Mepv14KOM MeTO)lOM. 

AHanv13aMa HanoHCK0-,1J,e¢opMauv10HvlX CTal-ba OMOT343 4env1tJHe vi nonyKOMn03vlTHe 
6oue v13onauv101-111x anaparn v13nm1<eHHX yHyTpawl-beM np11Tv1cKy BO)lOM v1 
KOMnpvlMOBaHOM Me)lvlUvlHCKOM B3311,)'X)' Ha •. 6aHKvl B3311,yxa·' CTBOpeHa je no,l],nora 
eKcnepv1Me1-1TanHvlX pe3ynTaTa )1eTeKTOB3HvlX noKanHO (y je11,Hoj T34Kv1) )' )'3,lJ,)')KHOj vi 

TaHreHuv1janHoj paBHvl 1-1a sal-bCKOM nnawTy o6e 6oue. 

Teopv1jcKa ca3Hal-ba v1 npaKTHlJHa v1c1<ycrna Tpe6ano 611 )],a ,1J,onp11Hecy ycaspwasal-by 
KOHTvlH)'vlpaHe e,1J,yKauv1je ca UHJbeM n0)1H331-b3 CBvljecTH, O)],rOBOpHOCTH vi o6yYeHOCTH 
3anocneHHX y saTporac1-1v1M je,1J,v1Hv1uaMa . 

CsaKH TeXHvllJKvl cv1cTeM y ce6v1 Hocv1 senv1Ky noTeHuv1janHy onacHOCT 0)1 Moryne nojase 
OTK33a H xasapv1Ja, onacHv1x no Henocpe)1He 1<opv1cHv11<e. anv1 v1 wv1py 0Konv1Hy. 
f1oy3)13HOCT TeXHvl4KOr CHCTeMa 0,1],pe!Jyje Tpajal-be BpeMeHCKOr vlHTepsana )' KOjeM he 
CHCTeM ¢YHKUHOHvlC3Tvl 6e3 OTK333, )],OK vlCTp3)1(H831-b3 )'CMjepeHa 1-13 noselial-be CTeneHa 
noy3)13HOCTvl v1 ynpasJbal-be noy3)1aHowliy TOl(OM )l(vlBOTHor sv1je1<a o6jel(Ta, v1Majy 3a 
UvlJb ,1J,eqrn1-111cal-be Mjepa 33WTHTe vi 1-bvlXOB)' OnTvlMvl33UHjy ca acne1<Ta HCTOBpeMeHor 
o6e36jeljel-ba eKOHOMvlLIHOCTvl eKcnnoaT3Uv1Je 11v1cnyl-baBal-be cnO)l(eHHX 33KOI-ICKHX 
nponv1ca Be33HvlX 33 33WTvlT)' )l(vlBOTHe cpe,1J,111-1e. 1(30 H cv1rypHOCT MvlKpo vi MaKpO 
pernoHa. 

,lJ.v1cepTauv1ja o6yxsarn Teopv1jCKa. eMn11p11jCKa v1 npaKTvl4Ha HCTpa>KHBal-ba YenHYHe H 
nonyKOMn03vlTHe 6oue H3nmKeHvlX )1ejCTB)' )'H)'Tpawl-ber npvlTvlCKa TOKOM nyl-bel-ba 
KOMnpv1M0B3HHM Me)1HUHHCKvlM B33)],)'XOM, npv1 4eMy )10na311 )10 noselial-ba TonnoTe 
v1cTv1x, Kaja je y ¢YHKUHjH speMeHa nyl-be~ba H MaTepv1jana 0)1 Kojer cy v13paljeHe 

cTv1jeHKe, )],OK j~~p_11j~~e f.IY.':'?~':6l:_l_Y qiy_H~U".1j 11_ ~l:_l_f.l_P~M v1 He v1 H~_11_~':'2T r:ipv1Tv1cKa 6oue. 
!) YKpaTKO 11crnn11 pmnor 36or Koj11x cy 11CTpai1rnBal-ba npe)ly3eTa 11 npetlCTaB11T11 npo6neM, npe)lMeT, 

u11JbeBe 11 x11n0Te3e; 
2) Ha 0CH0BY npernena Jl l1Teparype Ca)l{eT0 npHKa3arn pe3yJJTaTe npeTX0)lH IIX 11CTJ)a)KHBal-ba y Be311 

npo6neMa KOj11 je HCTpa)l{HBaH (BOLIHHI paL1ytta na o6yxsarn HajH0B11ja H Haj3HaLfajH11ja Ca3Ha~ba 113 Te 
o6nacrn KOLI ttac 11 y cs11jery ); 

3) HasecT11 nonp11Hoc Te3e y pjewasal-by 113yc1asattor npenMeTa 11CTpa)l{11Ba~ba; 

4) Hasecnt 0YeK11BaHe Hayc1He 11 nparMaTl1'1He nonpHttoce n11cepTau11je. 

V MATEPMJAJJ ll METO)], PA)],A 

,lJ.v1ceprnu11ja o6yxsaTa Teopv1jcKa, eMn11pv1jc1<a H eKcnepv1MeHTanHa v1cTpa)f<HBal-ba 
Yen11Y1-1e v1 nony1<0Mno311THe 6oue 113nm1<e1-1v1x )1ejcTBY y1-1yTpaw1-be1- np11Tv1c1<a TOKOM 
nyl-bel-ba KOMnpv1MOB3HvlM Me)1HUHHCKHM B33)],)'XOM. npv1 lJeMy )10na3v1 )10 nosenal-ba 
TonnoTe v1cTv1x, Kojaje y clJYHKUv1jv1 speMeHa nyl-bel-ba H MaTep11jana 0)1 Kojer cy v13pal)eHe 
CT11jeHKe, )],OK je Bpv1jeMe nyl-bel-ba y Cp)'HKUHjH 3anpeMv1He, H33vlBHOr npHTvlCKa 6oue H 
H3Bopa nyl-hel-ba. KnacHYHO nyl-bel-be ca KOMnpecop11Ma H 6p3o nyHjel-be nyTeM 6aHKv1 
B33)1yxa no)], H33HBHHM npv1Tv1CKOM 30 MPa. 

Teop11jc1<a HCTpa)KHBal-ba o6yxsarnjy cJbe)1elie KopaKe: 
• nperne)], )10C3)13Wl-bvlX )10CTynHvlX HCTpa)Kv1B3~ba onpeMe 33 33WTvlT)' opraHa 33 

_A1-1cal-be 2_ nm:1a H OLfv1jy, ca noce6Hv1M ocsprnM ~,a p1-13111<e np11nv11<0Myn0Tp_~6e;_ 
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• spcTe 6oua 3a SCBA vi SCUBA anapaTe vi vt3pa,na vtCTHX, TeXHH'--IKe 
Kapa,nepvtCTHKe, HCnHTHBal-be, noTp0Wl-bY K0MnpvtM0BaHor Me,UHUHHCK0r 
Ba3,nyxa; 

• poKOBe, noCTynKe vi Ha'--lvtH K0HTpone vi o,np)Kasal-ba SCBA vi SCUBA anaparn; 
• K0Mnpecope svicoKor npvirncKa (Ha3vtBHor npvirncKa 22,5 MPa ,no 330 MPa) 3a 

nyl-bel-be 6oua vi ,,6aHKH sa3,nyxa· ' K0MnpvtM0BaHHM Me,UHUHHCKHM Ba3,nyxoM; 
• nocy,ne no,n npvtTHCK0M: no,nJena, Knace, onpeMa nocy,na no,n npvtTHCK0M, 

pe3epsoape K0MnpvtM0BaHor BaJ,nyxa ,,6aHKe sa3,nyxa" ; 
aHaJJvtTvt'--IKvt npopa'--lyH reoMeTpvtje nocy,ne no,n npvtTHCK0M, vt36op MaTepvtJana, 
vt3pa,na 0CH0BH0r M0,nena M o,npel)vtBal-be MjepHvtX Mjecrn; 

• ,necpv1Hv1ca1-be reoMeTpvtje Mo,nena nocy,ne no,n npvtTHCK0M npMMjeHOM Mern,ne 
K0Ha'--IHMX eneMeHaTa, ,necpvtHMCal-be oco6MHa MaTepv1jana nocy,ne no,n npMTMCK0M, 
onTepenel-ba, 0CJl0HUvt -rpaHvt'--IHM ycJJ0BH, pe3yJJTaTe HyMepM'--IKe aHaJJM3e, 
JivtHeapHa aHanv13a M pe3ynTaTe HyMepvt'--IKHX npopa4yHa 3a MjepHa Mjecrn 1, 2 M 3. 

Y peanv13auv1j11 Teopv1jc1<11x McTpa)KvtBal-ba 1<opv1wneHe cy cJbe,nene MeTo,ne: aHam13a 
ca,np)Kaja, K0MnapaTMBI-Ja MeTo,na H CHCTeMCKa aHaJlvt3a . nocTynKOM Cl1CTeMCKe aHaJJH3e 
,necjrnHvicaH je noCTojenvi cvicTeM 3awTv1Te opra1-1a 3a ,n11cal-be, m,ua vi o'--l11jy ca csoj11M 
eneMeHTvtMa. a noce6Ho cy v13,nsoje1-1v1 cvicTeMvt no,newasal-ba, K0HTpone vi o,np)KaBal-ba. 
A1-1am130M cy 06yxsane1-rn v13onauv101-1v1 anapan1 3aTsope1-1or vi 0Tsope1-1or cvicTeMa, 
,Ul1CKyc11je HyMepHLIKl1X pe3yJJTaTa M cpaKTOpvt KOHUeHTpau11je Hanoi-la. TTo,nauvi 3a 
c11cTeMc1<y aHanv13y ,no6v1je1-1v1 cy a1-1an1130M Teop11je, noCTojene 3a1<0Hc1<e perynaTvtBe 11 
pe3ynrnrn eMn11p11jcKor 11cTpm1<11Bal-ba vi v1c1<ycTaBa M3 npa1<ce. 

E1<cnep11Me1-1TaJ11-rn MCTpmKMBal-ba cy npose,ne1-1a Ha KaTe,npvt 3a 11H)Ke1-bepcTB0 3awTv1Te 
pa,nHe cpe,n11He, MawvtHCKOr cjrnKyJJTeTa, YHvtBep3vtTeTa y oal-boj JJyu11 (11cn11T11Bal-be 
80,U0M no,n np11Tl1CKOl\1 ) 11 y KOMllpecopcKoj CTaHHUl1 BaTporacHe 6pvtra,ne oal-ba JJyKa 
(11cn11T11Bal-be Ha K0Mnpecop11Ma 811C0K0r npvlTHCKa 11 Ha ,,6aHKl1 Ba3,nyxa"). 

Y OBOj ,n11cepTau11j vi np11 113BOQel-by e1<c11epvtMeHTaJ1Hl1X l1CTpm1rnBal-ba, Kop11wTeHvt cy 

MjepH11 ypetJaj11: 

Y1-1v1sep3aJIHvt y petJaj. VOL TCRAFT DT 8820, 3a MJepel-be ocs11JeTJbeHocT11, 
TeMnepaType, penaTHBHe BJla)KH0CTH vi 6y1<e; 
TepMOBl13vtjCKa 1<aMepa FLIR K65, 3a Mjepel-be TeMnepaType 01<onv1He, 6oua, 
,,6aHKe Ba3,nyxa .. H K0Mnpecopa BHC0K0r npvtTHCKa npvt H0pMaJIHHM H 6p311M 
e1<c11a1-13vtjaMa K0MnpvtM0Ba1-1or Me,UHU11HCK0r Ba3,nyxa; 
YpetJaj 3a npernapal-be CHrHaJia vi a1<s11311uv1jy no,naTaKa Quantum MX440A, 3a 
o6pal)vJBal-be CHrHaJia, 0,UH0CH0 HH(j)OpMau11ja 0 y3,ny)l<Hl1M , TaHreHu11jaJIHl1M 11Jil1 
pe3yJ1Tyjynv1M necj)OpMauv1jaMa; 
Mjep1-1e Tpa1<e XY3 I -6/ I 20 3a eKcnepv1Me1-1TaJ1HY aHaJivt3y ca ,nsa MjepHa sJiaKHa 
3a ,UB00CH0 cral-be rl03H3T0r npasua y3,ny)KHHX, TaHreHUHJaJJHl1X 11J1H 
pe3yJ1Tyjyn11x ,neq)OpMauvija 
,l],asaLJ 11 TpaHCMvtTep npvirncKa I-IBM I -P3 IC/3000 bar 3a np11rnc1<e I 0-3000 bar, 
X11TpayJ1114H3 Ma1-1yenHa TeCTHa nyMna 0,UH0CH0 reHepaTop 811C0KOr np11Tl1CKa 
CPP 700-H 3a 11cn11T11Bal-be np11T11cKa y 6ouaMa so,noM; 
MexaHvt'--IKa Kvinanviua Messphysik Beta 200 3a 11cn11T11Bal-be MexaHl1'--IKHX 
Kapa1<Tep11cT11Ka L1enw1He SCBA 6oue. 

TTpvinpeMa vi 113sotJe1-be vtCTpa)KvtBal-ba 1-1a MawvtHCKOM cjrnKynTeTy vi y BaTporacHoj 
6pv1ra,n11 v13spwe1-1v1 cy npeMa CJbe,nel1v1M 1<opauv1Ma: 

• 113pa,na nna1-1a e1<cnepv1MeHTanHv1x vicTpa)KvtBal-ba; 
• npv1KynJba1-be vi npvtnpeMa Mjep1-1e onpeMe; 
• Henocpe,n1-10 npv1je vt3Bofjel-ba e1<cnepv1MeHTaJ11-1or ,nvijena, vt3BpweHe cy Heonxo,nHe 

npvinpeMe: saral-be Hanyl-beHvix nocyna no,n npvtTHCK0M ('--leJI11'--IH11x 11 
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nonyKOMn03HTHHX 6oua), Mjepef-be HHBOa 6yKe. Ha BeIIT11n11Ma 6oua npHnHKOM 
v1cnywTaf-ba Ba3nyxa, Baraf-be 6oua HaKoH v1cnywTaf-ba KOMnpHMOBaHor 
MenHUHHCKOr Ba3nyxa H neMOHTa)Ka BeHTHna 33 OTBapaf-behaTBapaf-be 6oua; 

• yKnaf-baf-be cnoja 3awrnrne 6oje no MaTep11jana on Kojer cy H3pal)eHe 6oue (LfenHK 
11 KOMn03HT) 11 onMawn11Baf-be: 

• n11jenJbef-be MjepH11x TpaKa. npoBjepa oTnopa 11 HyMep11ca1-be Mjep1-1v1x Mjecrn 
(MjepHO MjecTO I - u11n11Hnp11L!Hl1 nv10 npH n1-1y 6oue. MjepHO MjecTO 2 - cpenv1Ha 
6oue, Mjep1-10 MjecTO 3 - uv1n11HnpwIH11 nv10 npH Bpxy 6oue); 

• H3naraf-be Lfen1141-1e 11 nonyKoMn03vlTHe 6oue yHyTpawf-beM npv1T11cKy Bone (20 H 30 
MPa); 

• v13naral-be cienvtciHe H nonyKoMn03HTHe 6oue yHyTpawf-beM npHTHCKY 
KOMnpHMOBaHor MenHUHHCKOr Ba3nyxa Ha KOMnpecopHMa BHCOKOr npHTHCKa H Ha 
,.6aHKaMa Ba3nyxa" (20 H 30 MPa); 

• Mjepef-be TeMnepaType Ha MjepH11M MjecrnMa SCBA H SCUBA 6oua np11n11KoM 
nyf-bef-ba Ha KOMnpecopy BHCOKOr npHTHCKa 11 Ha ,.6aHKl1 Ba3nyxa"; 

• Mjepef-be TeMnepaTypa 6oua ,.6aHKe Ba3nyxa·' np11n11KOM ny1-bef-ba KOMnpHMOBaHHM 
MenHUHHCKHM Ba3nyxoM; 

• Mjepel-be TeMnepaType KOMnpecopa npvtnHKOM nyf-bel-ba ,.6aHKe Ba3nyxa·'; 
• Mjepel-be TeMnepaType nonyKoMn03HTHe 6oue 11 Ha BeHT11ny 6oue npv1m1KOM 

11cnywTaf-ba KOMnpHMOBaHor MenHUHHCKOr Ba3nyxa H3 6oue y OKOnHHy; 
• v1cnv1THBaf-b1-be xeMHjcKor cacTaBa MaTepHjana LIenv1ciHe 6oue; 
• H3pana enpyBeTa on MaTepHjana on Kojer je 1npal)e1➔ a cienHciHa 601-1a panH 

HCnHTHBal-ba MexaHHL!KHX 1<apaKTepHCTHKa MaTepHJana; 
• HCnHTHBaf-be MaTepvtjana cienHYHe 6oue Ha I<11nanHLJ,H 33 HCnHTHBal-be MexaHH4KHX 

KapaKTepHCTHKa MaTepv1jana - I➔ enHHeapHa aHanv13a; 
• caHvtpal-be MexaHHYKHX owTenel-ba Ha nonyKoMn03HTHoj 6ouv1; 
• HCnHTHBal-be nonnyKoMn03HTHe 6oue BonoM non npHTHCKOM (45 MPa) HaKOH 

C3HHpa1-ba OWTenel-63. 

Ha OCHOBY np11KynJbeHHX nonaTaKa H aHanH3e eKcnepHMeHTanHHX HCTpa)KHBaf-ba, 
H3BpweHa je neTaJbHa aHanv13a no6v1je1➔ Hx pe3ynrnTa. npHnpeMa nonarnKa 3a 
MaTeMaTHLfKY o6pany H3BpweHaje y Microsoft Excelu, a o6pana y nporpaMCKOM naKeTy 
Catman Easy. OBaj coc]HepcKH naKeT je aneKBaTaH H crnHnapnaH anaT 3a 
eKcnepv1MeHTan1-1y o6pany nonaTaKa (necpopMauv1ja) Kopv1wTeH 3a cnyyaj onTepenel-ba 
BoneHHM npHTHCKOM H npHTHCKOM KOMnpHMOB3HOr MenHLlHHCKOr Ba3nyxa. Y 
CTaTHCTHLfKOj 06panv1 je KOpvtwneHO BHWe CT3THCTJ.1LIKHX napaMeTapa KOjH cy 
nonpv1Hv1jen11 na ce v1cTpa)l(v1BaHH MaTepHjan 06panv1 ca BHwe acneKTa. 

MernnoM BHWeKpv1Tepv1jyMcKe a1-ianH3e. nec]mHHCaHa je Mernnonornja 3a onrnMH3au,Hjy 
Monena LfenHLfHe nocyne non nejcTBOM yHyTpaw I-ber npHTHCKa (30 MPa) Ha ocHoBy 
a1-1an113e Teopv1jcKv1x npenopyKa, HyMepvtYKHX npopaLfyHa, cTaHnapna, npaKce H HaYHHa 
H3pane. 

I1p11M11jel-beHe MeTone v1cTpa)l<11Ba1-ba v1 1<op11wTeHa onpeMa v1 TexHv11<e cy y cKnany ca 
caBpeMeHHM TpeHnOBHMa KOJvl ce l<OpvlCTe y v1cnv1Tv1Baf-by MaTepv1jana H o6naCTH 
6e36jenHocTv1 H 3awrnTe Ha pany. 

nonau,H no611jeHH HCTp3)1<H831-beM, MaTeMaTHLJl(H H CTaTHCTWIKH cy o6pal)eHH Ha 

_gµr0Bapaj,Y.nv1 HaYHH, npv11<a3aHH v1nycTpoBaHo, rpaqrnLIIG::! ':" rn6enap_1-10. 
I) O6jacmm1 MaTepHjan KOjH je o6pal)HB3H, KpHTepHjyMe KOjH cy y1eTH y ofoHp 3a H36op MaTepHjana; 

2) )],aTH KpaTaK YBH)l y npHMHjel-beHH MeT0)l HCTp3)KHBal-ba npH •1eMy je B3)KH0 OU,HjeHHTH CJbe)lene: 

I. Ll,a JJH cy npHMHje~beHe MeT0)le HCTJ)a>KHBal-ba a11eKB3THe, )l0B0JbHO Ta•tHe H caBpeMeHe, HMajynH 

y BH/lY 11ocrnrnyna Ha TOM noJby y CBjeTCKHM HIIB0IIMa; 

2. )],a JJH je )l0WJJ0 110 npoMjeHe y 0/lH0CY Ha nnaH IICTpa)KHB31-b8 KOjll je /13T npHmtK0M npHjaBe 

)l0KT0pcKe Te3e, aK0 jecTe 38WT0; 
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3' )la J]J,1 MCnHTHB3Ht l napaMeTpH najy D.OBOJbt-10 eJJeMeHaTa HIil-i je Tpe6ano HCnHTHB3TH jow t-teKe, 33 

noy3JlaHO HCTpa)KHBal-be; 

4. )la n11 je CTaTHCTM4Ka o6pana nonaTaKa aneKBaTHa. 

VI PE3Y JIT A TH H HA Yl-IHll )],OIIPHHOC HCTPA)KHBAlhA 

I1CTp3)Kl1B31-be Teop11jcKO-eMn11p11jcKOr KapaKTepa 113nO)KeHO y OKB11py OBe )],l1Ceprnu11je 
cnpoBeJJ,eHO je ca U11JbeM Cl1CTeMan13au11je peneBaHTHl1X Teop11jCKl1X C33H31-b3 11 
JJ,0611jal-ba HOBl1X 1-1ayYHl1X cn03Haja Koje Mory 611T11 HenocpeJJ,HO np11Mjel-beHe y npaKCl1. 

YHanpefjel-be CHCTeMa 6e36jeJJ,HOCTl1 1-13 pa,ny je 31-13Ll3jHO He C3MO )],3 611 ce CM31-bl10 6poj 
noBpeJJ,a Ha pa,ny, npocpec110Han1-111x 6onecT11 11 .!lpyrnx BH,LIOBa owTeriel-ba 3.!lpaBJba 
paJJ,Hl1K3, paJJ,11 04yBal-ba JbY.!lCKOr noTeHUHjana, 1-beroBor eKOHOMCKOr Y411HK3 y 
CTBapa!-by BHWK3 BpHjeJJ,HOCTl1 y np0113B0,LlHOM CHCTeMy, Ben HM3 H WHpH ,npywTBeHl1 
31-1ac1aj 36or nocrnjal-ba Ben11Kor 6poja 3a111-1TepecoBaH11x CTpaHa Koje y 1-beMy yyecTByjy. 

Pe3ynTaT 11CTp3)1<HB31-b3 je Kpe11pa1-be MO,nena ynpaBJb31-b3 OBOM cneu11cp114HOM BpCTOM 
TeXHH4KOr CHCTeMa y cpyHKUHjH 6e36je,nHOCTH Ha pa,ny TOKOM ynoTpe6e. Mo,nen je 
o6jawl-beH rpacj)WIKHM npHK330M. M3TeM3TH4KOM Cj)OpMynau11joM H TeKcTyanHO je 
on11ca1-1. TexHWIKH CvlCTeMl1 1<0jH cy o6pal)HB3HH u ,LIOKTOpCKOj )],HCeprnu11j11 11 npouec11 
npoBoljel-ba 3KTl1BHOCTl1 npH KOpHWTel-by HCTHX, OnTHMH30B3Hl1 cy 1-13 OCHOBY CMjepH11U3 
JJ,0611je1-111x 113 3H3nH3e Teop11jCKvlX npenopyKa, 33KOHCKl1X perynaTl1B3, npaKTl14He 
ynoTpe6e H Ha OCHOBY CT3Tl1CTW!Ke o6pa,ne vi aHan113e pe3ynrnrn ,no611jeHl1X 
1-1yMep114KHM H eKcnep11Me1-1Tan11M nyTeM. 

HayL£HH )],OnpHHOC HCTp3)KHB31-b3 orne,na ce y HOBOM npHcTyny np11KynJbal-hy 3H31-b3 H 
3H3nl13H CTal-ba OBe BpCTe TeXHH4KOr CHCTeMa 11 6e36je,n1-10CTl1 1-13 pa,ny, KOp11wriel-beM 
o,nroBapajyriHX nOK333TeJba, e,nyKOB31-beM 11 YKJbY411B31-beM Kpajl-bl1X KOp11CHHK3 y rnj 
npouec. 

np11KynJbeHa ca3Hal-ba oMorynaBajy ,na ce npe,nB11JJ,e Heonxo,n1-1e npeBeHTHBHe MJepe y 
UHJbY yHanpel)el-ba 6e36jeJJ,HOCTH pa,na 11 KB3nHTeT3 paJJ,He cpe,n11He. HoBa C33H31-b3 
Tpe6ano 611 ,na ,nonp111-1ecy no6oJbWal-hy 6e36je,nHOCTH ca UHJbeM ,na ce no,n11rHe Hl1BO 
e~rnKaCHOCTH Cl1CTeMa 33WTHTe, K30 H yKynHH KBan11TeT y Cl1CTeMy OBe cneuv1cp114He 
paJJ,He cpemrne. )],aTe cy cMjep1-111ue 3a onrnMH3au11jy BpeMeHa ny!-hel-ba 6oua np11 
KOHTpOnHC3HOM rpa,nv1jeHTY npoTOKa KOMnp11MOBa1-1or Me)],11U11HCKOr B33)],yxa, Koj11 
OMOrynaBa HOpManaH vi 1-1ecMeTaH TOK npH nyl-hel-by H KOp11WTe~bY 6oua 1130nau110Hl1X 
anaparn. 

npaKTH4Hl1 ,nonpHHOC HCTp3)KHB31-b3 orne,na ce y: 
• a1-1anv1311pa1-111M pe3ynrnTHM3 1-1yMep~14Kl1X H eKcnep11Me1-1TanHHX HCTp3)Kl1B31-b3 

KOj11 ce Mory CBpCT3TH y o6naCT MynT11,n11cu11nn111-1apHl1X HCTp3)Kl1B31-b3 npariel-beM 
C3BpeMeHl1X Tpe1-1,n0Ba y Mefjy1-1apo,n1-111M CT3H,L13p.!l11M3 y CBpxy no60JbW3B31-b3 
nepcj)OpMaHc11 KBanwrern 11 6e36je.!lHOCTH y pa,nHoj cpeJJ,11H11; 

• np11n11KOM 6p3or nyl-hel-ba 6oua Ha ,,6aHKl1 B33)],yxa", TeMnepaTypa 6oua ce 
noBeriaBa 3a cca 20° C 11 HeMa yrnuaja 1-1a np0Mje1-1y Hano1-1cKo-JJ,ecpopMau110Hor 
CT31-b3 y M3Tep11jan11Ma 0.!l Koj11x ce OBe 6oue 113paljyjy; 

• np11 6p30M nyl-hel-by nonyKOMn03HTHl1X 6oua Ha ,,6aHKvl B33)],yxa" y 0)],HOCY Ha 
Kn3CWIHO ny~bel-be (Ha KOMnpecopy BHCOKOr npHTl1CKa), npoMjeHa rpaJJ,HjeHTa 
nopaCTa 1-1a110Ha ,no IO % 6p3o pacTe. 1-1aK01-1 LJera je nopacT ,1],ecpopMauv1ja 
paBHOMJepa1-1; 
Mexa1-111YKa onTeperiel-ba nonyKoMn0311THe 6oue Kaja ce Hana311 y rpaH11uaMa 
(,n11MeH311ja 0 I 58 x515 mm), nocn11je pe11apau11je HeMa yrnuaJ Ha noropwa!-he 
6e36je,LIHOCTH KOj)HCHHKa; 

• )],01(33 ,na 6p3HH3 nyl-hel-ba 6oua y p33M3Tp3HOM BpeMeHCKOM nep110JJ,y HeMa 

31-1aL1aja1-1 yrnuaj 1-1a npoMjeHy nopacrn HanoHcKor cTa!-hay ci:11jeHKaMa qglJ.e; __ 
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• pa3nor Mal-ber HHTeH3HTeTa )],ecpopMau1-1ja H3Mel)y )],Ha 1-1 u1-1n1-1H)],pa 6oue je 36or 

ojaYaHe CTPYKType MaTep1-1jana np1-1n1-1K0M 1-13pa)],e 6oue 1-1 36or reoMeTp1-1jCKor 
06n1-1Ka Ha MjepHOM MjeCTy; 

• np1-1 npon1-1caH1-1M npoue)],ypaMa K0pHwTel-ba 1-1 0)],p)KaBal-ba 0BHX aKyMynaTopa 
(6oua), 6e36je)],HOCT KpHCHHKa je Ha 3a)],OBOJbaBajyneM HHB0y. 

Pe3yJJTaTH HCTpa)KHBal-ba )],O KOjHX ce ,U0WJJ0 cy 3HaYajHH 1-1 np1-1Mjel-bJbHBH He caM0 Ha 
HHB0Y K0pHWTeJ-ba y BaTporaCHHM je)],HHHUaMa, Ben Mory HMaTH 1-1 w1-1p1-1 3HaYaj aK0 ce 
1-1cKop1-1cTe 3a yHanpel)el-be y 06nacT1-1 pol-bel-ba. 

,1],aJba 1-1CTpa>KHBal-ba y npe,nMernoj o6nacrn cy ycMjepeHa Ha: 
• o631-1poM )],a cy nocy)],e Koje cy 61-1ne npe,nMeT eKcnep1-1Me1-1TnanH1-1x 1-1cTpa>K1-1Bal-ba 

611ne H3JJ0)l(eHe pa3JJHYHTHM BpcTaMa omepenel-ba T0K0M ynoTpe6e (onTepenel-be 
yHyTpawl-bHM npHTHCK0M, pa3HMM MexaHMYKHM yrnuajMMa, Kao 1-1 ,uejCTBY 
TOnJJOTe) y Hape,UHHM HCTpa)KMBaH,HMa. BpWHTM MCTpa>l<MBal-be YTHUaJa 
yHyTpawl-ber npMTHCKa npH 1-bMX0B0.J M3JlO)KeH0CTM Bal-bCKHM )],HHaMMLJKMM M 
CTaTHYKMM OnTepenel-bHMa; 

• noTpe6HO je M3BpWMTM HCTpa)l(HBal-ba Ha K0Mrl03HTHMM 6ouaMa. 080 cy 6oue 
HOBMje reHepau1-1je ca TepMonnaCTHYH0M 0CH0B0M, )],OK HM je Bal-bCKa CTPYKTypa 
HCTa Kao 1-1 KO)], nonyK0Mrl03HTHHX 6oua; 

• noBeflal-be rpa)],1-1jeHTa npoToKa K0Mnp1-1MoBaHor Me)],HUHHCKor Ba3)],yxa np1-1 
nyl-bel-by 6oua Ha ,.6aHUM Ba3)],yxa", 0)],H0CH0 Ha CKpanel-be BpeMeHa nyl-bel-ba 6oua, 
WT0 npe)],cTaBJba no)],nory 3a pa3MaTpa1-be noy3)],aH0CTM np11MjeHe TIB. cMal-bel-ba 
BpeMeHa nyl-bel-ba 6oua l-130JJaUM0HMX anapaTa K0Mnp11M0BaHl1M Me)],HU11HCKl1M 
Ba3)],YX0M y aKU11)],eHTH11M c11Tyau11jaMa ca noBenal-beM HHB0a 6e36je)],HOCTl1 

1130J1au110H11X anaparn no K0p11CHl1Ka; 
• np11I111K0M MHKpo611onowK11x 11cm1T11Bal-ba K0Mnp11M0BaH0I- Me)],11UHHCK0r Ba3)],yxa 

113 6oua 1130J1au1101-111x anaparn 11 Ha K0Mnpecop11Ma Bl1C0K0r np11Tl1CKa, 1130Jl0BaHl1 
cy y611KB1-1TapH11 (Hana3e ce cBy)],a) ycnoBH0 naTOreH11 (6e3onacH11 )],O O)],pel)eHor 
6poja 113Ha)], KOjer Mory KO)], Jby)],11 1-1 >KHB0THl-ba 113a3Barn pa3Ha o6oJbe1-ba) 
M11KpoopraHl13Ml1, Kao 11 nn11jecH11, Koj11 noBena,-beM Ko1-1ueHTpau11je 113Ha)], 
)],03B0Jbe He rpaH11ue, Mory KO)], Kop11c1-11-1Ka 113a3Barn pa3Ha o6oJbel-ba. TioMeHyrn 
M11KpoopraHH3Ml1 cy 113onoBaH11 Ha yH1-1Bep3anHoj no)],JJ0311 O)], arapa (non11caxap11)], 
caCTaBJbeH O)], Ben11Kor 6poja M0JJeKyna ranaKT03e), TaKo )],a 611 ce Hape)],Ha 
11cTpa>K11Bal-ba Morna 6a311paT11 1-1a 3ac11jaBal-by Ha )],pyrnM BpcrnMa no)],nora (Hnp. 
KpBHa, )l(YYH116yjoH, LJ0K0Jla)],Ha 11 en.) KaK0 611 ce 11cn11TaJ1a Moryf!HOCT 1130Jl0Bal-ba 
naToreHl1X Ml1KT0opraHl13aMa 113 K0Mnp11M0BaHor Me)],11U11HCK0r Ba3)],yxa ca 
HajMaJ-be )],B11je 6oue no BpCTl1 (LJeJJl1LJHa, nonyK0Mn311THa 11 KOMn0311THa) y Ul1JbY 

ynopelJ11BaJ-ba pe3ynTarn; 
• BpWel-be cp11311YKO-XeM11jCKl1X 1-1cn11T1-1Bal-ba K0Mnp11M0Ba1-1or Me)],11U11HCK0r Ba3)],yxa 

113 6oua 1130JJaU110Hl1X anaparn, Kao 11 Ha K0Mnpecop11Ma BHC0K0r np11Tl1CKa, ca 
HajMal-be )],B11je 6oue no BpcT11, KaKO 611 ce Morn11 ynopelJ11BaT11 pe3ynTaT11 
KBaJ111TeTe K0Mnp11M0BaHor Me)],HU11HCK0r Ba3)],yxa; 

• 11cn11T11Bal-be Hl1B0a np11Tl1CKa KOjl1 )],080)],11 )],0 pa3apa1-ba up11jeBa (1130J1au110H11x 
anaparn) B11c0Kor 11 cpe)],1-ber np11n1cKa Kao nocJbe)],11ue 3acTapjenocT11 MaTep11jana 

___ 11_n11 0TKa3a c11rypHocHor BeHT11na 1-1a perynaTOpy np11T11cKa. 
I) YKpaTKo Hasecnt pe1ymaTe no KOjHx je KaHnHnaT nowao; 

2) OuHjeHHTH na JlH cy no6HjeHH pe3ynrnTH jacHO npHKa3aHH, npaBHJlHO. JlOfH4HO H jacHO TyMa4eHH, 

ynopefjyjynH ca pe3ynTaTHMa npyrnx ayrnpa H na JJH je KaHn1-1naT npH TOMe HcnoJbaBao noBOJbHO 

KpHTH'lHOCTH; 

3) noce6Ho je Ba)l(f-10 HCTanH no KOjHX H0B11X ca3H3Hoa ce nowno y l1CTpa>K11Ba1➔,y, KOjH je H,11XOB TeOpHjCKl1 

11 npaKTH4Hl1 non pH HOC, Kao 11 KOj 11 HOBH HCTpa)KHBa4KH 3anau11 ce Ha OCH OBY HoHX Mory YTBPllHTl1 HJlH 

Ha3HpaTH. 
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06 33fill - 3 

VII 3AK.JL Y1IAK II IIPIIJE,IJ;JIOr 

KaH,nll):{aT Mp A.rleKCaH,nap MajcTOpomm o6pa,nIDIO je CHCTeMa'IWIHO, HayqHO H 

npocpecHOHaJIHO OBY aKI)'eJIHY TeMy H ,nomao .no no.uarnKa KojH cy pe3ymaT 
caMocTil.JIHor HayqttoHCTPa)KJIBalJKor pa,na. r naBHH .nonpHHoc pa.ua orne.na ce y 
OTITHMH3filUljH ynpaBJba1ha cHCTeMOM 6e36je,nHOCTH npHJIHKOM nylheffia SCBA 11: 

SCUBA 6ou:a y cBpxy no,nmaH>a HHBoa 6e36je,nHOCTH y pa,nHoj cpe,nHHH 11: ecpHKacHocTH 
H ecpeKTHBHOCTH npoBoljeH>a aKTHBHOCTH 3aIIITHTe Ha pa.ny. TioCTaBJbeHH r.um,eBH 

HCTPa)KJIBa11,a cy OCTBapeHH, a XHTIOTe3e ,llOKa3aHe. 

,[(Hceprnu:Hja je jacHo HaTIHcatta, a pe3YJITaTH HCTPa)KJIBaH>a cy .noeyMeHToBaHH 11: 

npHKa3aHH HJIYCTPau:HjaMa, rn6enaptto H rpaq:>WIKH. 

C o63HpOM Ha aKI)'eJIHOCT TeMe H MaJIH 6poj HCTPIDKHBalJa y OBOj o6nacTH, a HapO'IHTO 
. . 

Ha HaIIlliM npocTOpmrn, Te Ha OCHOBY yeynHe oqieHe OBe .llOKTOpCKe ,[{HCepTau:HJe, 
KOMHCHja .naje Il03HTHBtty ortjetty O 3aBpmettoj .llOKTOpCKOj .llHCepTau:HjH IIO.ll Ha3HBOM 
,,Jie36je.1n1ocT H30J13QH0HHX anapaTa npu eKCIT3H3HjH K0MI1pHM0B3H0r 

MeJJ.HQHHCKor saJ.nyxa" KaH.llH.llaTa Mp A.rleKcaH,npa Majcropomtlia H ca 
3a.[{OBOJbCTBOM npe,nJIIDKe HaCTaBHO-HaytJHOM BHjeliy MaIIIHHCKOr cpaeymeTa H CeHary 
YHHBep3HTeTa y Da1hOj Jlyu:H .na npmrnaTH TI03HTHBtty ortjetty .llOKTOpCKe .llHCepTaU:Hje 
H o,no6pH ycMetty o.n6patty. 

1) Hruiecrn Haj 3HaqajHHje qwH,eHHUe lllT0 Te3H .u:aje Hayqey BpHje}.UiOCT, aK0 HCTe IIOCTOje ,naTH 
II03HTHBH)' BpHje,i.UiOCT Ca.MOj Te3H; 

2) Ha ocHoBy yeyIIHe oujeHe .u:wceprauwje KOMHCHja rrpeMIDKe: 
- .u:a ce ,noKTopcKa .u:11ceprau11ja rrpmrnan1, a Katt.U:H.u:ary o.u:06p11 o.u:6patta, 
- .u:a ce .u:oKTopcKa .ll:HCeprauwja span.a KaH.ll:H.U:ary Ha .u:opa.u:y (.u:a ce .u:orryHH HJIH H3MHjettw) HJJH 
- .u:a ce .u:oKTo cKa .u:11ce au1-r" a o.u:6H · a. 

naH>a JIYKa, HHm, 15.08.2022. 
1. 

,[(p 3.u:prui MHJIOBaHOBHil, pe,Zl0BHH rrpocpecop, 
Ytt11eep3HTeT y 6att,oj JlyUH, MalllHHCKH 

2 ----;~~::;~;:~:=~ 
Ytt11eep3HTeT y 6att,oj Jlyuw, MarnHHCKH 

3. ____________ !~:~~.t:~ ----
,[(p ,[(apKO KHe)KeBmi, pe,Zl0BHH ~ pocpecop, 

YH11eep3HTeT y Eatt,oj Jiy u11, Marn~ cKH 
cpaeyJJTeT, qJJaH cJ 

4. -------------------------------------------
,[(p EBHUa CTOjHJbKOBmi, pe,n0BHH npocpecop, 

5. ___ :::~:~~:=~~~~;~~~1-l!_l!11tR---
,[(p EwJbatta Bpatt,em, .u:oueHT, YHHBe HTeT y 

6att,oj Jiyuw, MawwHCKH cpaeymer, qJJatt 

H3,[(BOJEHO MHIIIJI,EH,E: lJJJatt KOMHcwje Kojw He )KeJJH .u:a rromHllle H3BjemTaj , jep ce He CJJIDKe ca 
MHlllJbeH,eM BeliHHe qJJaH0Ba KOMHCHje, ,Zly)KaH je .u:a yHece y H3BjemTaj o6pa3JJO)KeH,e, 0,i.Ui0CH0 p33JJ0r 
36or KOjHX He )KeJJH .Z(a IIOTIIHllle H3BjelllTaj . 
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