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CMAJYBAIBLE HA YBOJHOTO OEJCTBO HA ®PATMEHTUTE
HA PAYHUTE BOMBMU CO ITIOMOII HA “KOHTPOJIMPAHA
OPAIMEHTAIINJA”

Topiu Bamosckn', nve JTumeckn’, Bunera Cpedpenkocka’,
Knpko Iuvurpuesckn’

Pe3nme

CoBpeMeHuTe pauHu OOMOM KOHM JE€HEC ce€ KOPUCTAT cnaraaT BO rpylaTa Ha
pacrnckyBauku iepaH3uBHE OOMOM cO BPeMEHCKO fejcTBO. Tue ce ynorpeOyBaar
3a Ommcka Oopba, 3a 60pba BO POBOBHM, BO HACEJIIEHW MecCTa, BO IIyMa, 3a
VHUILITYBakhe Ha OYHKEpU U CII. U C€ CO TakBa KOHCTPYKIMja fa MOXKaT Jja
eKCIUIofiupaaT BO BOfia, CHeT M Kasl. OBue O0OMOM ja YHUIITYBaaT >KMBaTa CUJla CO
[ejCTBO Ha y[apHUOT OpaH U cO MOMOII Ha YOOJHOTO JEjCTBO Ha pacHpCHATHUTE
YEJIMYHU KYTIIULIH.

Llenta Ha 0BOj TPYN € fla yKaXke Ha MOXKHOCTA 3a CMallyBame Ha yOOJHOTO A€jCBTO
Ha THe KYTJIMIH OJHOCHO Ha MOXHOCTA 3a KOHCTPYKIHja Ha padyHa 6oM0Oa, Koja Ke
T'W 3a/I0BOJIM JICHEIIIHATE Oapara 3a pacnpcKkyBadka payHa 6oM0a Koja Ke oupie n
ogan3uBHa u fedaH3uBHa (M opbOpanOeHa W HamWajgHA), OJHOCHO CO Tap
“KOHTPOJIMPAHO PACIPCKYBaibe , (MaJIM HENPABUIHO OOJIMKYBAHM YEIMYHH 3pHA
cobpaHM BO MJIACTUYHA MATPHIIA).

Kiyunu 300poBu: pauna 6om6a, ynapeH OpaH, KOHTPOJIMPAHO PaclpCKyBambe.

' Munncrepcrso 3a On6pana Ha P. Makeyonnja
% 11 Okromepu — Eypokommosut, Ipuner
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REDUCING THE KILLING ACTION OF THE BALLS FROM THE
HAND BOMBS WITH ASSISTANCE OF “CONTROLED SCATERING”

Pordi Basovski', Dime Dimeski’, Vineta Srebrenkoska’,
Zivko Dimitrievski'

Summary

The contemporary hand bombs belong to the group of defensive bombs with timed
action. They are used for close fights, for fights in trenches, in inhabited areas, forest, for
destoying of bunkers etc. They are designed to explode in water, snow, mud. These
bombs can destroy living force with their blast and by the action of scattered steel balls.
The purpose of this paper is to turn the attention to the possibility of reducing the killing
action of the balls i.e. to the possibility of desingning of hand bomb, which will meet the
requirements to be offensive as well as defensive by so called controlled scatering (small
random form steel gains in plastc matrix).

Key words: Hand bomb, blast, controlled scattering.

1. BoBep

CoBpeMeHuTe pauHu OOMOM KOM JAE€HEC ce KOpHUCTaT, ciafaaT BO rpynaTa Ha
pacnpcHyBauku fiecpaH3uBHU OOMOU, KOM ja YHHIITYBAaT XXUBATa CHAJIa CO MOMOIII
Ha paclpCHAaTUTe KYIJIULM U CO IejCTBO Ha yapHUOT OpaH [1,2].

LlenaTa Ha OBOj TPYA € Aa ce yKaxke Ha MOXKHOCTa Ha cMajyBame Ha yOOjHOTO
IejCcTBO Ha TUE KYIVIMLH, ONHOCHO Ha MOXHOCTa 3a KOHCTpPYKIHMja Ha payvHa
6omba, Koja Ke TH 33/J0BOJIM ICHEITHITEe Oapama 3a paclpCcHyBauKd payHn 60MOn
KoM Ke 6uaat m odaH3uBHY U JiehaH3uBHU (00OpaMOEHN W HATIAIHN), OHOCHO CO
THp. “KOHTpOJIMpaHa (pparMeHTanmja’.

2. Teopuja

Cospemenure paunu 6omOu PB-M75, PB-M93 u npyru KoHcTpyupaHu fa O ru
3a/0BOJIMIIE [ICHEIIHUTE Oapama 3a paclIpcHyBauku payHu OomOH, cmafaaT BO
rpynaTa Ha pacnpcHYBauku jeaH3WBHU OOMOH CO BpPeMEHCKO fejcTBO. Tue ce
ynorpeOyBaaT 3a Onucka O0opba, 3a 60pba BO POBOBH, BO HACEJIEHU MECTA, BO
IIyMa, 32 YHHUIITYBame Ha OYHKEPU U CJI. M Ce CO TakBa KOHCTPYKIHja Aa MOXKaT
[a eKCIJIOAMpaaT BO BOJA, CHET U Kall.

OBre 60M0OM ja YHMIITYBaaT KMBaTa CHJA CO [ISjCTBO Ha YAapHUOT OpaH U CO
MIOMOIII Ha YOOJHOTO JIEjCTBO HA PACHpCHATUTE YEJIMYHH KYIJIMIH. 3amankara Ha
oBue O0OMOM € yhgapHa M Taa Npegu3BUKyBa eKcIUlo3uja Ha GomOaTa mocie 3-4
CEKYH[U Off MOMEHTOT Ha aKTUBHpame. Bo MOMEHTOT Ha eKcio3uja Ha OombaTa
ce ocnobopyBaaT okony 3000 YeTUYHH KYIIIUIW, CO MOJYIPEUYHUK Ha yOOjHO
mejctBo ot 15 MeTpwu, a panyBame a0 30 meTpu [1].

Osue paunn ogOpanGeHn 60MOM KoM ce (ppraaT Off 3aKJIOH CO CBOUTE YOMCTBEHU
¢pparmMeHTH (Kyriauny) ro yobuBaaT WM paHyBaaT NPOTHUBHUYKHOT Oopel, HO
BOEIHO JOKOJIKY He ce (ppiaaT JOBOJIHO AANEKy, MOXKAT fa OMpaT ONAcHU U 3a
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OHO] KOj ru ¢pna. 3apagu Toa, ondpamGeHure G6omMOm TpebGa Aa ce praar
JOBOJIHO laJIEKY U I10 MOXKHOCT Off COOIBETEH MTOT'OfI€H 3aKJIOH [2].

ITocTojaT MefyToa MOKHOCTH 3a CMajlyBame Ha YOOJHOTO A€jCTBO Ha THE KYTIININ
(bparmeHnTH), OTHOCHO MOKHOCT 32 KOHCTPYKIIMja Ha padyHa Oomb0a, Koja Ke ru
3aJJOBOJIM JICHEIIHUTe Oaparma 3a paclpCHYBauKN pavyHu 60MOM KOM Ke OupaT u
ocaH3uBHA W fedaH3WBHU, OJHOCHO CO THP. "KOHTPONHPAHO paclpcKyBame"
(KoHTpONIMpaHa (hparMeHTanmja).

KonTtponupanara ¢parmMeHTanyja ce peajgusupa co IOMoII Ha okony 2200 manu
HEIPaBUIHO OOJUKYBAaHU YENIWYHU 3pHA cOOpaHU BO IJIACTUYHA MaTpuua (Ciauka
1). bBupejkm ¢dparmeHTHTE Ce BeKe OJBOGHW Tpej| JeTOoHalujata Ha
€KCIUIO3MBHOTO IIOJHEHE, HeMa allCOJyTHO HUKAKBH CMPTOHOCHH (pparMeHTH
pacnpcHaTH Ha rosnemo pacrtojanue. Toa ja yuMHEM payHaTa OomOa cUTypHa 3a
HE3alITUTEHUOT (ppJiady.

& L ]

Cauxka 2. [lettionayuja Ha pauna 6omba co
"KOHIpoaupana  ppazmeniiayuja” 80

Caura 1. Dpazmeniaiu na edna UeHIapoill Ha eOHa KOUKA COCIiaseHa 00

pauna 6omba co "KOHIUPOAUPAHA 6 dnouu 00 mex ueaux (1000x1000x1,5)
¢pazmenitiayuja” iiocae mm. Llpuuitie Wouyku 00 Waouuilie ce
OeltioHayuja tepghopayuuiiie 00 ppazmeniniuiie

3apagu ronemMuoT 6poj Ha p)parMeHTH BO payHaTa G0omMOa W HMBHATa XOMOTEHa
AUCTpUOYyLMja OKONy TOUYKATa Ha JleTOHaluja (CIUKa 2), BEpOBAaTHOCTA 32 MOTOJ0K
Ha Malli pacTojaHuja € U3y3eTHo ronemal2,3].

Kombunanujata Ha (parMEHTalMOHOTO TEJIO M BHCOKO KBAJUTETHOTO
€KCIIJIO3MBHO MOJIHEHE OBO3MOXYBaaT rojieMa IModeTHa Op3uHa (okoay 1600
m/sek) 1 BUCOK CMPTOHOCEH KapaKTep Ha (pparMeHTHTe Ha KpaTKH pacTOjaHHja.
MefyToa 3apaau ¢opmaTa, pparMeHTUTE ja rydaT Op3uHaATa a COBETHO HA TOA U
CMPTOHOCHATa IIPUPOa MHOTY Opry Ha IMOT0JIEMO pPacTojaHue.

OBre KapakTepUCTHKH WM OBO3MOXYyBaaT Ha payHATe OOMOM CcO THp.
"KOHTpoNMpaHa (pparMeHTanmja" 1a GuaT WACATHA U Jla MOKAT f1a ce KOPHUCTAT 1
3a ochaH3uBHA (HanajgHa) U 3a AedaH3nBHa (of0paHOeHa) yiora[4,5].
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3. EkcnepumeHT
Kopucrenu ce cranpapgau paunu 6om6u PB-M75, PB-M93 u pauna GombOa co
THp. "KOHTpOJIMpaHa pparMeHTanyuja".

Paynnte 6oMOu op Tunor M-75 m M-93 ce co yenuuyeH rpaHyyaT Koj € cO
ctpeprueH 0o6MMK U 6€3 MPUCYCTBO Ha WCKPIIEHHU, CJENEHW U EJUICOUIHU
MOBPIINHY, O€3 BHATPEIIHN HIYIJIMHU U CO yegHaueHa TBpauHa of] 49 no 53 HRc.
YennaHUOT rpaHynaT Ha OBUE O0MOM € co mpeuyHuK o $=2,5 mm mo ¢=2,9 mm
(okpyryiocT Ha rpaHyjiaToT HoBeKe off 90%) M CO CIENHHOT XEMUCKU COCTaB:
C=0,90%; Si=0,8%; Mn=0,9%; P=0,02%; S= 0,025%.

YennIHUOT rpaHyIaT KOj IITO € KOPUCTEH Kaj 60MOWTE co THP. "KOHTPOJIHMpaHa
(pparmenTanmja" e OKPYIJIM CO HENMPABWIIHU MOBPINMHY, TOJIEMHHA O OKOIy 2
mm, Maca of 45 mg ¥ co NpUOTMKHO UCTH XEMHCKH COCTaB M TBPAWHA KaKO M
YEJUYHUOT rpaHyjaT KOPUCTEH BO bomOute M-75 u M-93.

Cure Tpu THNA Ha payHu O0MOU Gea naboOpUpaHu cO NMOBeKe BPCTH Ha IJIACTUYHU
BHCOKOOPHU3aHTHU €KCIUIO3MBH U TOA:

IIpBa BapujanTa: miactuueH excinosus neurpurcku [TETI-500
XEMUCKH COCTaB:

92% neTpUT (IEHTACpUTPUTONITETPAHUTPAT)
8% nnactudukartop:

17% napacguHcko Macio

23% omanon b-100

60% muoxkTHI cebanaT

TexXHUYKN KapaKTepUCTUKH:

p (ryctuHa) = 1,62 kg/l

v (meToHanmoHa 6p3uHa) = 7850 m/sec

Bropa BapujanTa: uiactuyeH ekciiosus -1
XEMUCKH COCTaB:

85-88% xekcoreH (RDX)

12-15% nnacrucdpukartop:

napaduH co TouKa Ha Tonemne 67 °C
1epe3rH (mapaguH co Touka Ha Tonemwe 86)
0eJ10 Macio

netrpoyiaTym (HaTeH aepuBar)

TUOKTHJI cebanar

TexXHUYKN KapaKTepUCTUKHU:

p (rycruna) = 1,35 kg/em’

v (neToHanuoHa 6p3uHa) = 7300 m/sec

B (6puzanTHOCT)= min 19 mm

Tperta BapujanTa: IiIacTHUYECH €KCII03uB [1-2

366



IMTnactuunmoT exkcmo3us -2 € Moaucukanyja Ha miuacTuueH excrinosus -1 co
aJyMUHHYyMCKa IIygpa.

HcnuryBamwata Ha PB-M75 u PB-M93 ce BpiieHn co pacnpckyBame BO 000p off
yaMoBa jacka co jeOequHa off 25 mm ¥ BUCHHA 2 m, COCTABEH Off TPU KPYXKHU
cermenTH o 120° u pagmyc og 6 m, 9 m u 25 m. HagBopernara ctpana Ha 0G0pOT
e oboeHa co mpHa 6oja (cnmumka 3). BoMOuTe ce mpegxofHO MpHUIIpEeMaHUd 3a
LITAlIMHCKO aKTUBHpalkE CO MOMOII Ha AeTOHATOPCKa Kamnucna Op. 8, ma efHa 1o
€lHa ce CTaBeHM BO LIEHTApOT Ha 0OOpPOT BO HMBO Ha 3eMjaTa CO 3amajKkara
Harope, Ha OrOficH HauuH 3alBPCTEHU U IOTOA aKTUBUPAHHU.

6m

Om 2 m

Cauka 3. Ob6op 3a ucuuiiysarvse na P6-M75 u PB-M93 co 3 cezmenitiu

AXTUBHUpaHU ce TPyNH Off O 3 pavyHu 6omOu, a mocne Toa npedbpojyBan € GpojoT
Ha MpoOOM Ha CEKOj CerMEHT MOceOHO, TMa MpEecMeTyBaH MPOCEYHMOT Opoj Ha
npobou 1o Im® 3a egHa padHa 6omba Ha paguycuTe o 6 m 1 9 m, U BOEHO €
MPOBEPEHO J1a HA CETMEHTOT CO Pajinyc Off 25 m He MOCTOM HUEeH MPosoj.

Om

Cauka 4. Obop 3a uciiuitiyéarbe Ha  Cauxa 5. Pauna 6omba co wHp. "KOHIUpOAUPaHA
6poj Ha upobou co tiosere cez- ¢pazmeninayuja”
MEHIUU, 34 patHU 6ombu co UWiHp. 1. youpau co yoapra uzaa, 2. 60es Oettionaiiiop, 3.

"KoHilipoaupana pazmenitiavuja” (hpazmenitiayuoHo iieno, 4. 6e30eOHOCeH [uH
(ocuzypau), 5. ekciino3usHo oarere, 6. 6e3b6eOHOCHa

ftoayza (nociut)

HcrmmryBamata Ha payHuTe OOMOM CO KOHTpOJMpaHa (pparMeHTalyja ce UCTO
Taka BpIIEHU BO 000p Of] UaMoBa jjacka co febesinHa off 25 mm U BACHHA Off 2 m,
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HO COCTaBEH Off MOBeKe KPY>KHM CErMEHTH co paguyc of 3 m, 4 m, S m, 6 m, 9 m, 15
m, 1 20 m (cnuka 4). OBue 60MOU ce NPUNPEMAHU 32 aKTUBHpalke Ha UCT HAYUH
kako u PBb-M75 u PB-M93, co Toa 1mITO ce MCIUTaHW MOMAJKY TpYyNH, 3apaju
HEMOXHOCTA f1a ce 00e30equ norojieMa KOJIMYuHa Ha YeJIMYeH rpaHysaT, OKpYIJIn
CO HeIlpaBUJIHA NTOBPIIKHA.

4. Pe3yaraTu u JUCKycHja

UcnuryBame Ha Pb-M75 u Pb-M93

ITo akTuBUpawmeTO Ha cUTE pauyHu OOMOM Off cUTE TPynu Ha OOMOHM HMpeGpoeH e
OpojoT Ha MpOOOM Ha CEKOj CerMEHT MOCeOHO, Ma W3BpIIEHA € IpecMeTKa Ha
pocevyHroT 6poj Ha po6om 1o 1m” 3a efHa pauna GomGa Ha pajmyc off 6 m, 9 m 1
IIPOBEPEHO Jla Ha CErMEHTOT €O pajuyc of 25 m He MOCTOM HU efieH npoboj. [1pu
TOa ce JOOUEHH pe3yaTaTH IpuKakaHu Bo Tabesa 6poj 1.

Paunure 6oMm6u op rpyna LII u I1I ce og Tunor M-75 u ce nabopupaHu co YeIU4YEH
rpaHyJiaT, npou3BoACcTBO Ha "Topeme - MyTta" CnoBenuja, u co ekcruio3us [TETI-
500, a paunuTe 60M6M of rpynata IV u V ce op Tunot M-93 u ce nabopupanu co
yenudeH rpanyiaat npoussefeH Bo A.Jl. "Kene3Huk" cOMOTHMIIA, U CO €KCIIJIO3UB
O-1.

Mozke fa ce KOHCTaTHpa fieka pauyHuTe O00MOU 6e3 Orjiefi Ha Toa flajli ce Off TUIIOT
M-75 umm o Tunotr M-93, U ganu of AOMaIIHO MPOU3BOJCTBO, KaKO U 0€3 oriepn
Ha TOa Jjajid € E€KCIJIO3MBHOTO NOJIHEHE Ha 0a3a Ha NMEHTPUT WIU XEKCOTeH, T'
3aJl0BOJIyBaaT OapamaTa cO TeXHHYKaTa JOKYMEHTalja U COOIBETHUTE aKTH Ha
cTaHgapAM3anyja (CTaHAapiu), 32 6poj Ha MPoO6H Mo 1m’ Ha CErMEHTH CO pajmyc
on 6 m, 9 mu 25 m (Ha 25 m JO3BOJIEHU CE CaMO 3a/I0pH, Kou 6ea KOHCTaTUPAHU U
[IPU OBUE UCIHUTYBaA).

Tabeaa 1
CermeHT co | CermeHT co | CermeHt co
paguyc 6 m pamguyc 9 m | paguyc 25 m
BxynHa noBpiinHa Ha CETMEHT (mz) 23,68 34,24 101,91
Bxynen 6poj Ha mpo6owu 3a rpyma I 263 114
- > Py e 0
Bpoj Ha npo6ou no 1m 3,7 1,05
Bxynen 6poj Ha npo6ou 3a rpymna II 256 120 0
Bpoj Ha npoGon 1o 1m’ 3,6 1,10
Bxkynen 6poj Ha mpo6ou 3a rpyna III 283 117 0
Bpoj Ha npoGon 1o 1m’ 3,9 1,08
Bkynen 6poj Ha mpoGou 3a rpyna [V 258 122 0
Bpoj Ha npoGon mo 1m’ 3,63 1,12
Bxynen 6poj Ha mpo6owu 3a rpyna V 283 119
- > o T 0
Bpoj Ha mpobou o 1m 3.9 1,09
Bpoj Ha npoGou o 1 m? o TIKIT min 2 min 1 0 (mossonero
camo 3a70p)
3asioBosTyBame Ha GapameTo 3a/J0BOJIyBa 3a/{0BOJIyBa 3a/J0BOJIyBa
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HcnuryBame Ha pauna 60M0a co THp. "KOHTpoaupaHa ¢pparMenranuja"

IIpunpemMeHnn ce ABe rpynu cO TPH padHu 60MOHU, CO HCTAa KOHCTPYKIHja KaKO U
M-93, nmaGopupaHud CO HCTO EKCIJIO3UBHO IIOJHEHE, HO CO OKPYIVIM YeJIUYeH
TpaHyJaT CO HENPABUJIHN TEOMETPUCKM TOBPIIMHU W CO COOMBETEH XEMUCKHU
COCTaB M yelHaueHa TBpauHa o okoiy 50 HRc.

ITo akTMBHUpameTO HA cUTe pauyHu OOMOM Of ABETE Tpymnu npedpoeH e OpojoT Ha
npoOOH Ha ceKOj CerMEHT NoceOHO, Ma U3BpLIeHa € IIpecMeTKa Ha IpoceyeH Opoj
Ha MpoOou 1Mo 1m?® 3a egHa payHa OoMOa Ha paguyc of 3 m,4 m,5Sm, 6 m, 9 m, 15 m
u 20 m. OcTBapeHuTe pe3yaTaTH IpuKakaHu ce Bo Tabena 6poj 2.

Tabeaa 2

CermeHTH cO paguyc Of
3m 4m Sm 6 m 9m I5Sm | 20m
BKyne2H 0poj Ha mpobon 13 10 6.4 45 0.6 0 0
1no 1m” 3a rpyna |
BKyne2H 0poj Ha mpobon 19 10 6.5 44 0.65 0 0
1no 1m” 3a rpymna II

Ha ocHOBa Ha 6pojoT Ha mpoGou Mo 1M” 3a ABETE IPYNH HAa payHd GOMOH CO THP.
"KOHTpOJUpaHa (pparMeHTanuja" MoxXe fa ce KOHCTaTUpa Jieka THE UMaaT MHOLY
norojMm Opoj Ha mMpoOOM Ha TOMalld pacTojaHuja (CETMEHT of 6M, KakoO U Ha
CErMEHTHTE CO TMOMaJl pajnyc) HO ckopo 50% moman 6poj Ha NpoboW Ha
CErMEHTOT €O pajinyc off 9M Bo ogHOC Ha pauHute oom6u Pb-M75 u PB-M93.

Ha uct naunn moxe a c€ nmpecMeTa u eq)I/IKaCHOCTa Ha oBHe 60MOH IIPpOTUB KMUBa
CuJjia BO 3aBUCHOCT O]1 paCTOjaHI/IeTO O MECTOTO Ha GKCHHO3I/Ija (CIII/IKa 6)

i00 Py
& g0 4
& 0
40
0
0 = T T +
0 5 10 15 20

Pacrojaxxe, T

Cauka 6. 3asucHocil Ha epukacHocitia ipoitius xusa cuaa (P) 00 pacitiojanueitio

3akmyqok

Bp3 OCHOBAa H alIPpE3CHTUPAHUTE PEIYJITATU MOXKE 1a CE€ 3aKIIy4Iu CIECTHOTO:

1. KomOuHanyjaTa Ha KBaJUTETEH YeJUYeH TpaHyjaT, KOj € OKPYIJIM HO CO
Hefle(pMHUpaHU T€OMETPHUCKM IOBPIIMHUA U €KCIUIO3UBHO IIOJIHEHE CO BHUCOKH
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6anucTuyky nep¢OpMaHCH, OBO3MOXYBa BIUCOKA MOYETHA Op3MHA M CMPTOHOCCH
KapakTep Ha (pparMeHTHTE Ha IIOMaJlM PacTojaHHja, IITO ja IpaBy padyHaTa 6oMba
co THp. "KOHTpoJimpaHa parmeHTanuja" na Oupge W off OgaH3UBEH MU Of
nedaH3MBEeH KapakKTep, T.e.  Of0paHOeHa ¥ HalaHa.

2. 3apaau roneMuoT Opoj Ha ¢hparMeHTH (4eNUUeH rpaHyiaT) BO pauHaTta 6oMmOa
co THp. "KOHTponupaHa (parMeHTanyja" ¥ HHUBHATa CKOpPO XOMOIEHa
JUCTPHUOYLMja OKOJIy TOUKAaTa Ha €KCIUIO3Uja, BEpPOBATHOCTA Ha IIOTOJIOK, a CO TOa
U 3a YHHIITYBamkETO Ha XKMBaTa CUJIa Ha MaJli pacTojaHuja € MHOT'Y ToJleMa.

3. TUNOT Ha KOPUCTEHUTE €KCIUIO3UBHU MOJHEHa OUTHO HE BiMjae Ha yOOJHOTO
IejcTBO Ha (pparMeHTHTE, aKO ce paboTh 3a OPU3aHTHU EKCIUIO3MBHU MATEPHUHU CO
MPUOIMKHO UCTH OAaNTMCTUYKY NepOpMaHCH, IPEJ] ce CO yeAHaYeHa IeTOHAMOHA
Op3uHa.

4. YennyHuoT TrpaHyjJaT HUCTO Taka HemMa OWTHO BiUjaHME Ha OpOjOoT Ha
IIPOAOPU/3aJOPH, OFHOCHO Ha CTEIEHOT Ha CUTYpHOCT, 6e3 Oryej Ha Toa off Koja
¢pupma ce Hpou3BeleHM U MO KOja TEXHOJOTHWja, ako MCTUTE 3aJ0BOJIyBaaT BO
HOTrJIefl Ha XeMHUCKHOT COCTaB, TBPAUHATAa M aKO Ce OKPYIJU HO CO HENPaBUIIHU
NOBPIIKHM T.€. CO. Hefle(pMHUpaHa FeOMETPUCKA MOBPIINHA.
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