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2020:1 aSUil 

FÖRENINGEN FÖR LÄRARNA I MATEMATIK͕ NATURVETENSKAP OCH TEKNIK 

 

 
                FRWR AQQ-MaULH PHQGULOO 

 
EOHYHU RcK OlUaUH nNHU L L\NWaQ Sn GU|Qa LXQG PHG YaUVLQ OLWHQ VOLQN\ VRP accHOHURPHWHU. 

 
NlU PDQ DFFHOHUHUDV XSSnW NlQQHU PDQ VLJ W\QJUH RFK VOLQN\Q EOLU OlQJUH. NlU PDQ DFFHOHUHUDV 

QHGnW NlQQHU PDQ VLJ OlWWDUH RFK VOLQN\Q EOLU NRUWDUH. 6OLQN\Q LOOXVWUHUDU RFNVn KXU HQ 
HOHNWURQLVN DFFHOHURPHWHU NDQ IXQJHUD, JHQRP DWW DYVWnQGHW PHOODQ SODWWRUQD L HQ OLWHQ 

NRQGHQVDWRU SnYHUNDV DY DFFHOHUDWLRQ RFK JHU HQ HOHNWULVN VLJQDO. 6OLQN\Q lU HQ DY PnQJD 
YLVXHOOD UHSUHVHQWDWLRQHU DY DFFHOHUDWLRQ. 

 
LlV YLGDUH: AQQ-MDULH PHQGULOO RFK 8UEDQ EULNVVRQV DUWLNHO 

KUaIW RcK U|UHOVH I|U KHOa NURSSHQ Sn VLGRUQD 28 - 31. 
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KUafW RcK U|UeOVe f|U KeOa NURSSeQ 

cNDWWUDNWLRQHUQD HLVVQLQJHQ Sn LLVHEHUJ, L\NWDQ Sn GU|QD LXQG RFK SWMHUQHWnUQHW Sn 
TLYROL L K|SHQKDPQ lU DOOD " FDPLOLHQ FUHL FDOO TXUP"  IUnQ ZLHUHU, PHG ROLND 
WHPDWLVHULQJ. UQGHU WXUHQ GUDV PDQ I|UVW XSS WLOO GHW K|JVWD OlJHW RFK VWXGVDU VHGDQ - RIWD 
VNUDWWDQGH - XSS RFK QHG IOHUD JnQJHU. 
 

HlU I|OMHU HQ GLDORJ PHOODQ AQQ-MDULH PHQGULOO (AMP) RFK UUEDQ EULNVVRQ (UE), DYJnQJHQ UHVS 
WLOOWUlGG I|UHVWnQGDUH I|U NDWLRQHOOW CHQWUXP I|U F\VLN L LXQG. 

BLOGVHULHQ K|JVW XSS Sn VLGDQ YLVDU VNlUPNOLSS IUnQ WYn VWXGVDU L nNDWWUDNWLRQHQ HLVVQLQJHQ. KDQ GX WD 
PLQQHW WLOO KMlOS I|U DWW "NlQQD" YDU GHW SLUUDU L PDJHQ RFK YDU PDQ NlQQHU VLJ W\QJUH lQ YDQOLJW? 

AM3: JDJ WRJ IUDP ELOGVHULHQ I|U DWW J|UD GHW OlWWDUH DWW GLVNXWHUD PHG HOHYHU XQGHU F\VLNGDJDU Sn 
LLVHEHUJ. EOHYHU KDU RIWD KDU VYnUW DWW VlWWD RUG Sn ROLND GHODU DY WXUHQ RFK DWW NRSSOD LKRS NUDIWHUQD PHG 
U|UHOVHQ. 8UEDQ, GX LQWHUYMXDGH QnJUD JUXSSHU DY K|JVWDGLH- RFK J\PQDVLHHOHYHU XQGHU F\VLNGDJHQ 2017. 
KDQ GX EHUlWWD? 

8E: DH I|UVWD JUXSSHUQD YDU K|JVWDGLHHOHYHU IUnQ 9lVWVYHULJH. IQQDQ GH nNWH YDU GH RVlNUD Sn YDG GH 
VNXOOH YlQWD VLJ. FOHUD NRQVWDWHUDGH DWW "-DHW KDU YL DOGULJ WlQNW Sn". EIWHU GLVNXVVLRQHU LQRP JUXSSHUQD 
NRP GH IOHVWD IUDP WLOO DWW PDQ QRJ NlQGH VLJ W\QJUH OlQJVW QHG "HIWHU IDOOHW" HOOHU "QlU KLVVHQ YlQGHU". 
NnJUD HOHYHU WURGGH DWW PDQ NDQVNH NlQGH VLJ W\QJVW SUHFLV I|UH HOOHU HIWHU OlJVWD SXQNWHQ.  

FUnJDQ RP YDU PDQ NlQQHU VLJ OlWWDVW YDU VYnUDUH. EOHYHUQD JLVVDGH Sn PnQJD ROLND SXQNWHU L GHQ |YUH 
GHOHQ DY U|UHOVHQ. MnQJD WURGGH DWW GHW VNXOOH NlQQDV VRP YDQOLJW K|JVW XSS, RDYVHWW RP PDQ YlQGH 
GLUHNW L K|JVWD SXQNWHQ HOOHU I|UVW VWDQQDGH LQQDQ PDQ U|UGH VLJ QHGnW LJHQ. EIWHU DWW KD nNW YDU GH 
|YHUW\JDGH RP DWW PDQ YDU W\QJVW OlQJVW QHG RFK OlWWDVW QlUD WRSSHQ. 

AM3: DHW lU V\QG DWW I\VLNXQGHUYLVQLQJ RIWD PLVVDU P|MOLJKHWHQ DWW WD YDUD Sn NURSSHQV XSSOHYHOVHU. I 
OlURE|FNHUQD YHUNDU NUDIWHU RIWDVW Sn UHNWDQJODU HOOHU OnGRU - E|FNHUQDV "NURSSDU" lU VlOODQ GHQ HJQD. OP 
NUDIWHU YHUNDU Sn PlQQLVNRU NDQ GHW YDUD L VDPEDQG PHG DWW PDQ nNHU KLVV PHG HQ EDGUXPVYnJ, PHQ 
IRNXVHUDU Gn PHU Sn KXU GHQ XSSPlWWD YLNWHQ lQGUDV lQ Sn KXU GHW NlQQV L NURSSHQ. HXU GLVNXWHUDV 
EHW\GHOVHQ DY NURSSHQV XSSOHYHOVHU LQRP IRUVNQLQJ? 

8E: MDQ WDODU RIWD RP "HPERGLPHQW" RFK L OLWWHUDWXUHQ ILQQHU PDQ DWW 
GMXSD NXQVNDSHU RIWD NDQ NQ\WDV WLOO NURSSVOLJD XSSOHYHOVHU RFK 
HUIDUHQKHWHU, VRP RFNVn YHUNDU NXQQD IXQJHUD VRP HQ OlQN PHOODQ ROLND 
VlWW DWW EHVNULYD I\VLNDOLVND IHQRPHQ. 

HlU WLOO K|JHU VHU QL HQ ELOG Sn HQ VOLQN\ L SODVW. MDQ NOLSSHU HQ FD 4 FP 
OnQJ ELW DY HQ VnGDQ SODVWVOLQN\, QlU GHQ KlQJHU VWLOOD. BLWHQ WUlV |YHU HWW 
ILQJHU PHG HWW JXPPLEDQG.   
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                                                                                           LXIW RFK YDWWHQ KDU ROLND GHQVLWHW, IDVHU VDPW ROLND  
           EU\WQLQJVLQGH[.  

 

E[SeULPeQWVLdRU 
HRSSDV DWW GX lU OLND JODG L H[SHULPHQW VRP CDUO-OORI FlJHUOLQG, VRP KlU ELGUDU PHG WUH ILQD H[SHULPHQW. 
DHW I|UVWD VRP NDQ J|UDV KHPPD L N|NHW, NDQ PDQ JH HOHYHU L XSSGUDJ DWW J|UD KHPPD RFK VHGDQ 
GLVNXWHUD RFK I|UNODUD L VNRODQ VRP HQ LQWURGXNWLRQ WLOO OMXVHWV EU\WQLQJ.   

 
E[SeULPeQW Ped eWW P\QW - OMXVeWV bU\WQLQJ  
 

 
  LlJJ HQ IHPNURQD L HQ WDOOULN.                             F|U ERUW VNnOHQ IUnQ |JDW Vn DWW GX LQWH VHU P\QWHW OlQJUH.  
 
EQ YlQ KlOOHU VHGDQ VDNWD L YDWWHQ L VNnOHQ WLOOV GX VHU KHOD P\QWHW LJHQ. 

 
 

 
 9DUI|U NDQ GX VH P\QWHW LJHQ?  
LMXVHW EU\WV IUnQ QRUPDOHQ QlU OMXVVWUnOHQ JnU IUnQ YDWWHQ WLOO OXIW. 
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GHQRP DWW In PHG DOOD HOHYHUQD L GHQ JUXQGOlJJDQGH PDWHPDWLNXQGHUYLVQLQJHQ NRPPHU GH DWW  In IOHU 
HOHYHU VRP EHKnOOHU GHW PDWHPDWLVND LQWUHVVHW XSS L nUVNXUVHUQD. DH WURU Sn HQ NRPELQDWLRQ DY HQ GLJLWDO 
RFK SUDNWLVN PDWHPDWLNXQGHUYLVQLQJ. GHQRP DWW P|WD HOHYHUQD PHG GLJLWDO WHNQLN L NRPELQDWLRQ PHG 
ODERUDWLYW PDWHULDO RFK XQGHUYLVQLQJ YLOO GH EHIlVWD RFK IUlPMD GH \QJUH EDUQHQV LQWUHVVH I|U PDWHPDWLN.  

EIWHU SUHVHQWDWLRQ DY SURMHNWHQ DYVOXWDGH PDQ FHUHPRQLQ PHG HWW WUHYOLJW PLQJHO. 

SXKe\Oa DePLU   VHLOD.GHPLU@JPDLO.FRP 

5HSUHVHQWDQW I|U  LMN7, LlUDUH Sn M|UE\VNRODQ, DDQGHU\GV NRPPXQ 

²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²² 
ADGX OWW - LQ PePRULaP 
DeQ 14 PaUV 2020 VNXOOe AadX OWW Ka f\OOW 80 nU. UQdeU PnQJa nU YaU KaQ OedaPRW L VW\UeOVeQ f|U 
YlVWUa NUeWVeQ aY LMNT.  

MnQJD, PnQJD nUJnQJDUV OlUDUVWXGHQWHU YLG G|WHERUJV XQLYHUVLWHW KDU InWW P|WD ADGX OWW LQRP UDPHQ I|U 
GH WYlUYHWHQVNDSOLJD NXUVHUQD Sn IMlUGH WHUPLQHQ, VRP VDPODGH OlUDUH RFK OlUDUXWELOGDUH IUnQ IOHUD 
IDNXOWHWHU. EQ ELOG GlULIUnQ: 

EQ VWRU K|UVDO Sn 3HGDJRJHQ L M|OQGDO, VHQW 90-WDO. EWW SDU KXQGUD Q\ILNQD OlUDUVWXGHQWHU, MXVW LQRP HQ 
DY GH WYlUYHWHQVNDSOLJD NXUVHUQD Sn IMlUGH WHUPLQHQ L OlUDUXWELOGQLQJHQ Sn G|WHERUJV XQLYHUVLWHW. 
OPUnGHW IUDPI|U WDYODQ VRP HQ VWRU U\PGLQVSLUHUDG WHDWHUVFHQ. 3n VFKHPDW: F|UHOlVQLQJ DY ADGX OWW. 
DHW EOHY HQ I|UHOlVQLQJ RP I\VLN, WHNQLN RFK VDPKlOOH, PHG GLNWHU IUnQ HDUU\ MDUWLQVVRQV AQLDUD, 
VRP OlVWHV DY OlUDUVWXGHQWHU RFK PHG I|UGMXSDGH NRPPHQWDU IUnQ ADGX OWW. JDJ WDFNDGH HIWHUnW I|U HQ 
VWDUN XSSOHYHOVH RFK NRQVWDWHUDGH DWW GHW PnVWH KD WDJLW RWUROLJW P\FNHW WLG DWW I|UEHUHGD. ADGX 
NRQVWDWHUDGH "MDQ PnVWH MX In KD UROLJW". 

EWW DQQDW DY ADGXV PnQJD YLNWLJD ELGUDJ WLOO OlUDUXWELOGQLQJHQ L G|WHERUJ lU XWYHFNOLQJ DY NXUVHU I|U GHW 
Q\D VNROlPQHW 7HNQLN. IQRP UDPHQ I|U WHNQLNOlUDUXWELOGQLQJHQ KDU VWXGHQWHUQD WLOOEULQJDW HQ YHFND Sn 
DHXWVFKHV MXVHXP L M�QFKHQ, RIWD WLOOVDPPDQV PHG \UNHVYHUNVDPPD OlUDUH IUnQ KHOD ODQGHW. EWW SDU 
JnQJHU KDU MDJ InWW YDUD PHG WLOOVDPPDQV PHG ADGX, RFK InWW XSSOHYD KXU KDQ InU OLY L GH ROLND DUWHIDNWHUQD, 
JHQRP EHUlWWHOVHU VRP VlWWHU GHP L HWW KLVWRULVNW VDPPDQKDQJ. H|VWHQ 2014 ILFN MDJ VMlOY nND GLW PHG HQ 
JUXSS - RFK VnJ HQWXVLDVWLVND DQWHFNQLQJDU L JlVWE|FNHUQD Sn KHUVFKHQVWHLQHU KROOHJ IUnQ OlUDUH VRP YDULW 
GlU WLGLJDUH nU WLOOVDPPDQV PHG ADGX. 

"3L-GDJHQ" 14 PDUV lU RFNVn ELQVWHLQV I|GHOVHGDJ. ADGX OlVWH RFK VDPODGH PnQJD E|FNHU RP ELQVWHLQ RFK 
KDQV DUEHWH. 8QGHU G|WHERUJV IQWHUQDWLRQHOOD 9HWHQVNDSVIHVWLYDO 2016 DQRUGQDGH KDQ WLOOVDPPDQV PHG 
KXVWUXQ AVODXJ HQ ILNWLY SRVWXP GLVNXVVLRQ PHOODQ AOEHUW ELQVWHLQ RFK HDUU\ MDUWLQVRQ XQGHU UXEULNHQ 
AOEHUW RFK HDUU\ ± 7Yn YDJDERQGHU L KRVPRV. 

9L lU PnQJD VRP YLOO WDFND ADGX, I|U DOOD NUHDWLYD SURMHNW VRP KDQ DUEHWDW PHG, GlU YL InWW NRPPD LQ VRP 
REVHUYDW|UHU HOOHU VRP GHOWDJDUH Sn HQ OLWHQ, OLWHQ GHO. 
 

AQQ-MaULe.PeQdULOO@f\VLN.OX.Ve 
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AWW YLVXaOLVeUa acceOeUaWLRQ 

AM3: DHW VRP NURSSHQ NlQQHU NDQ RFNVn PlWDV. 6HGDQ PnQJD nU KDU YL DQYlQW HQ OLWHQ SODVWVSLUDO ± HQ NRUW 
"VOLQN\" ± VRP NDQ WDV PHG XQGHU nNWXUHQ RFK REVHUYHUDV EnGH DY GHQ VRP nNHU RFK DY GHP VRP VWnU 
EUHGYLG. 6OLQN\Q lU HQ HQNHO "DFFHOHURPHWHU" VRP JHU HQ YLVXHOO XSSOHYHOVH DY GH NUDIWHU VRP SnYHUNDU 
NURSSHQ XQGHU U|UHOVHQ. AWW VHGDQ VH QnJRQ DQQDQ nND PHG HQ VOLQN\ KMlOSHU HOHYHUQD DWW DQNQ\WD WLOO 
OlURE|FNHUQDV PHU WUDGLWLRQHOOD XWLIUnQ-SHUVSHNWLY.  BLOGHQ PHG VOLQN\ Sn WLGQLQJHQV I|UVWD VLGD lU IUnQ 
L\NWDQ Sn GU|QD LXQG RFK ELOGHQ QHGDQ IUnQ 6WMHUQHWnUQHW Sn 7LYROL. 
DH IOHVWD HOHYHU EHK|YHU KMlOS ("VFDIIROGLQJ") JHQRP IUnJRU RFK GLVNXVVLRQHU PHG HQ OlUDUH HOOHU JXLGH.  
HXU GLVNXWHUDGH HOHYHUQD VOLQN\Q XQGHU I\VLNGDJHQ? 

8E: 8QGHU I|UVWD WXUHQ YDU HOHYHUQD RIWD I|U XSSWDJQD DY VMlOYD nNWXUHQ I|U DWW EnGH REVHUYHUD VOLQN\Q RFK 
KLQQD NlQQD HIWHU KXU GHW NlQQV. AWW nND HQ JnQJ WLOO XQGHUOlWWDU I|U HOHYHUQD DWW J|UD NRSSOLQJDU PHOODQ 
VOLQN\QV OlQJG, NURSSHQV XSSOHYHOVH RFK GHO DY WXUHQ.  

DHQ JUXSS J\PQDVLVWHU MDJ LQWHUYMXDGH JMRUGH NRSSOLQJDU PHOODQ VOLQN\QV OlQJG 
RFK KXU PnQJD "G" GH XSSOHYGH. DLVNXVVLRQHQ YLVDGH DWW GH YDU YDQD YLG DWW 
DQYlQGD HQ IMlGHU I|U DWW PlWD NUDIW RFK DWW GH NXQGH DQYlQGD HRRNHV ODJ I|U DWW 
UHODWHUD OlQJGHQ WLOO NUDIWHQ Sn NURSSHQ.  

DHQQD NRSSOLQJ JMRUGHV LQWH DY JUXQGVNROHHOHYHUQD, XWDQ  DY HQ JUXSS VRP KDGH 
nNW OnQJ YlJ WLOO LLVHEHUJ RFK KDIW WLG Sn EXVVHQ DWW GLVNXWHUD GH ROLND IUnJRUQD. 

GUXSSHQ PHG J\PQDVLVWHU YDU LQWH Vn LQWUHVVHUDG DY DWW GLVNXWHUD XSSOHYHOVHQ, 
XWDQ YLOOH KHOOUH VNULYD QHU IRUPOHU RFK J|UD EHUlNQLQJDU, lYHQ RP GH YDU RVlNUD 
Sn KXU PDQ NDQ In IUDP KDVWLJKHW RFK DFFHOHUDWLRQ XWDQ DWW DQYlQGD 
IRUPHOVDPOLQJHQ. 

AM3: JDJ NlQQHU LJHQ GHWWD IUnQ I|UHOlVQLQJDU PHG I|UVWDnUVVWXGHQWHU, VRP KDU HQ 
P\FNHW QlUPDUH UHODWLRQ WLOO IRUPOHUQD I|U GHULYDWRU RFK LQWHJUDOHU lQ WLOO 
GHILQLWLRQHUQD. I ELOGVHULHQ NDQ YL DQNQ\WD WLOO GHILQLWLRQHQ DY KDVWLJKHW VRP 
GHULYDWDQ DY OlJHW, L GHWWD IDOO K|MGHQ, K, GYV Y=GK/GW. MHGHOKDVWLJKHWHQ PHOODQ 
WYn ELOGHU NDQ VNULYDV VRP 'hͬ't͘ W. bYHQ XWDQ OlQJGVNDOD NDQ PDQ XUVNLOMD YDU PDQ nNHU VQDEEDVW, RP 
KDVWLJKHWHQ lU XQJHIlU NRQVWDQW XQGHU HQ GHO DY WXUHQ RFK YDU KDVWLJKHWHQ lQGUDV VRP PHVW.  BLOGVHULHQ 
YLVDU WLOO H[HPSHO DWW PDQ U|U VLJ OLWH VQDEEDUH Sn YlJ QHU lQ Sn YlJ XSS. 

3n PRWVYDUDQGH VlWW NDQ PDQ In IUDP DFFHOHUDWLRQHQ, VRP LQQHElU lQGULQJ DY KDVWLJKHW: GHQRP DWW MlPI|UD 
KXU KDVWLJKHWHQ lQGUDV PHOODQ WYn SDU DY ELOGHU NDQ YL DOOWVn In HWW PnWW Sn DFFHOHUDWLRQHQ. a ≈'ǀͬ't ≈ ';'
hͿͬ;'tͿϮ͘ LlQJVW QHU lQGUDV KDVWLJKHWHQ IUnQ DWW YDUD Sn YlJ QHG WLOO DWW YDUD Sn YlJ XSS YLONHW JHU HQ VWRU 
DFFHOHUDWLRQ XSSnW. KUDIWHQ IUnQ VlWHW PnVWH Gn GHOV NRPSHQVHUD I|U W\QJGNUDIWHQ RFK GHOV UlFND WLOO I|U 
GHQQD DFFHOHUDWLRQ . I K|JVWD SXQNWHQ lU DFFHOHUDWLRQ LVWlOOHW ULNWDG QHGnW, YLONHW J|U DWW NUDIWHQ IUnQ VlWHW 
EOLU PLQGUH lQ QlU PDQ lU L YLOD - PDQ NlQQHU VLJ OlWWDUH. MnQJD EHVNULYHU XSSOHYHOVHQ VRP DWW "GHW SLUUDU L 
PDJHQ". 

AWW PlWa acceOeUaWLRQ 
NHZWRQV DQGUD ODJ JHU HQ UHODWLRQ PHOODQ NUDIW RFK DFFHOHUDWLRQ, F=PD, GlU GHQ WRWDOD NUDIWHQ NDQ VNULYDV 
VRP HQ VXPPD DY W\QJGNUDIWHQ, PJ, RFK HQ NUDIW, ;, IUnQ DWWUDNWLRQHQ, GYV PJ+; = PD. DHW lU GHQQD NUDIW  

 

YL NlQQHU QlU YL nNHU ± VMlOYD W\QJGNUDIWHQ NlQQV LQWH. 7URWV QDPQHW PlWHU HQ DFFHOHURPHWHU LQ DFFHOHUDWLRQ 
XWDQ YHNWRUQ D - J = ;/P - RDYVHWW RP GHW lU HQ HQNHO SODVWVSLUDO HOOHU HOHNWURQLVN PlWXWUXVWQLQJ. 
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MRGHUQD WHOHIRQHU KDU HQ LQE\JJG DFFHOHURPHWHU, VRP 
J|U DWW PDQ RFNVn NDQ In HQ JUDI |YHU KXU NUDIWHUQD 
YDULHUDU XQGHU nNWXUHQ (W.H[. PHG KMlOS DY DSSDUQD 
3K\VLFV 7RROER[ HOOHU 3K\3KR[). EIWHUVRP U|UHOVHQ 
EDUD lU L HQ GLPHQVLRQ NDQ YL OlWW In IUDP 
DFFHOHUDWLRQHQ IUnQ PlWGDWD JHQRP DWW WD ERUW 
W\QJGDFFHOHUDWLRQHQ.   

GUafeU RcK QXPeULVN LQWeJUaWLRQ 
EIWHUVRP DFFHOHUDWLRQ lU GHULYDWD DY KDVWLJKHW NDQ HQ 
KDVWLJKHWVlQGULQJ EHUlNQDV  JHQRP DWW LQWHJUHUD 
DFFHOHUDWLRQHQ. BLOGHQ WLOO K|JHU YLVDU GHQ XSSPlWWD 
DFFHOHUDWLRQHQ RFK GHQ EHUlNQDGH KDVWLJKHWHQ XQGHU 
WYn VWXGVDU.  

7LWWD HQ VWXQG Sn JUDIHQ |YHU KDVWLJKHW. 6WlPPHU GHW DWW DFFHOHUDWLRQHQ KDU VW|UVW YlUGHQ QlU 
KDVWLJKHWVJUDIHQ OXWDU PHVW? bU DFFHOHUDWLRQHQ QROO QlU KDVWLJKHWHQ KDU PD[LPXP HOOHU PLQLPXP? 
FXQGHUD VHGDQ |YHU RP GX NDQ XWOlVD XU JUDIHQ YLG YLOND WLGSXQNWHU PDQ lU K|JVW XSS HOOHU OlQJVW QHG. 

 

FUnQ KDVWLJKHWVJUDIHQ NDQ YL In YlUGHQ |YHU KXU K|MGHQ 
YDULHUDU XQGHU WYn VWXGVDU. BLOGHQ WLOO YlQVWHU YLVDU UHODWLRQHQ 
PHOODQ K|MG RFK KDVWLJKHWHQ, RFK KXU lQGULQJHQ L K|MG 
PHOODQ WYn WLGSXQNWHU KlQJHU LKRS PHG PHGHOYlUGHW DY 
KDVWLJKHWHQ. DHWWD LOOXVWUHUDU Sn HWW W\GOLJW RFK HQNHOW VlWW KXU 
PDQ PHG WHOHIRQHQ NDQ HUKnOOD YHUNOLJD PlWGDWD VRP JHU HQ 
GLUHNW NRSSOLQJ WLOO NRQNUHWD VLWXDWLRQHU GlU PDQ NDQ WLOOlPSD 
EHJUHSSHQ GHULYDWD RFK LQWHJUDO - XWDQ DWW DQYlQGD 
IRUPHOVDPOLQJ. 

 

 

 

 

 

 

ReSUeVeQWaWLRQeU RcK VePLRWLVNa UeVXUVeU 
8E: AOOD GHVVD ELOGHU RFK HNYDWLRQHU JHU ROLND UHSUHVHQWDWLRQHU DY U|UHOVHQ.  IQRP I\VLNGLGDNWLNHQ SUDWDU 
YL RP GHVVD VRP Vn NDOODGH "VHPLRWLVND UHVXUVHU", VRP I|UXWRP UHSUHVHQWDWLRQHU RFNVn RPIDWWDU YHUNW\J 
RFK DNWLYLWHWHU. 9HUNW\J NDQ YDUD W.H[. VOLQN\Q RFK WHOHIRQHQ L YnUW H[HPSHO KlU, VRP DQYlQGV I|U DWW 
VWXGHUD U|UHOVHQ, RFK DNWLYLWHWHQ lU KlU KHOW HQNHOW VMlOYD I|UV|NHW DWW nND L HLVVQLQJHQ. E[SHULPHQW, RFK 
Gn JlUQD PHG HQ NURSSVOLJ XSSOHYHOVH, lU HQ NODVVLVN RFK YLNWLJ  
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2. MaWV GUXPeUW, KaULQ SYeQVVRQ P fO IUnQ 9lVWHUYLNV J\PQDVLXP L 9lVWHUYLN ILFN 30 000 NU I|U 
SURMHNWHW SW|G WLOO HOHYHU PHG PDWHPDWLNVYnULJKHWHU. 

BHVNULYQLQJ DY SURMHNWHW: 

S\IWHW lU DWW E\JJD XSS HQ RUJDQLVDWLRQ I|U DWW JH HOHYHU L PDWHPDWLNVYnULJKHWHU DGHNYDWD DQSDVVQLQJDU 
RFK VlUVNLOW VW|G. I DUEHWHW ILQQV IOHUD \UNHVNDWHJRULHU, PDWHPDWLNOlUDUH (4 VW), VSHFLDOSHGDJRJ RFK UHNWRU. 
AYVLNWHQ lU DWW nVWDGNRPPD HQ KHOKHWVV\Q RFK DWW V\VWHPDWLVN J|UD GHW VRP Sn UlWW VlWW J\QQDU HOHYHUQDV 
LQOlUQLQJ. MnOHW lU DWW DOOD HOHYHU L PDWHPDWLNVYnULJKHWHU VND In GHQ KMlOS VRP JHU ElVW UHVXOWDW L IRUP DY 
JRGNlQGD EHW\J RFK HQ SRVLWLY V\Q Sn PDWHPDWLNHQ. DHW VRP JMRUWV KLWWLOOV lU DWW UHNWRU KDULQ SYHQVVRQ 
LQLWLHUDW HQ PHU IDVW RUJDQLVDWLRQ RFK XWYHFNOLQJ DY UXWLQHU Vn DWW HOHYHUQDV EHKRY V\QOLJJ|UV RFK DWW GH InU 
VLQD XQGHUYLVQLQJVEHKRY WLOOJRGRVHGGD. 
F|U DWW NRPPD YLGDUH EHK|YHU PDQ In HQ VW|UUH NXQVNDS RP YDG PDQ NDQ RFK E|U J|UD LQRP 
RUJDQLVDWLRQHQ. KXUVHQ GH DQV|NHU PHGHO WLOO KRSSDV GH VND NXQQD JH GHP HQ JUXQG DWW DUEHWD YLGDUH LIUnQ 
I|U DWW XQGHU QlVWD OlVnU (20/21) KD NXQVNDSHU QRJ I|U DWW Sn HWW EUD VlWW VW|GMD HOHYHUQD PHG DGHNYDWD 
nWJlUGHU. KXUVHQ ´PDWHPDWLNVYnULJKHWHU´ DQRUGQDG DY NRPSHWHQGR VND GHOV ELGUD PHG HQ VDPV\Q NULQJ 
YDG PDQ NDQ HOOHU E|U J|UD RFK JH GHP HWW EDWWHUL PHG WlQNEDUD nWJlUGHU I|U GHUDV RUJDQLVDWLRQ DWW 
DUEHWD YLGDUH PHG. DH VHU GHW VRP HQ YLNWLJ GHO DWW EnGH OlUDUH, VSHFLDOSHGDJRJ RFK UHNWRU GHOWDU Sn 
NXUVHQ I|U DWW In GHQ VDPV\Q VRP EHK|YV L GH YLGDUH GLVNXVVLRQHU GH NRPPHU KD Vn DWW GHUDV UHVXUVHU 
DQYlQGV WLOO UlWW VDNHU VRP J\QQDU HOHYHUQDV PDWHPDWLNXWYHFNOLQJ RFK DWW GHW K|MHU OXVWHQ WLOO PDWHPDWLN 
I|U GHUDV HOHYHU. 

3. Ida ELdKaJeQ fUnQ AOVLNe VNROa L KQLYVWa fLcN 7 200 NU I|U SURMHNWHW FUlPMDQGHW DY PDWHPDWLVNW 
LQWUHVVH L OnJVWDGLHW. 3ULVHW WRJV HPRW DY KULVWLQ AUQEHUJ IUnQ 6NLOOEG Gn IGD ELGKDJHQ LQWH KDGH P|MOLJKHW 
DWW GHOWD. 

BHVNULYQLQJ DY SURMHNWHW: 

S\IWHW lU IUlPMD RFK XWYHFNOD GHW PDWHPDWLVND LQWUHVVHW KRV HOHYHU L OnJVWDGLHW. MHG KMlOS DY GLJLWDOD DSSDU 
L NRPELQDWLRQ DY WUDGLWLRQHOO PDWHPDWLNXQGHUYLVQLQJ YLOO GH EHIlVWD NXQVNDSHU RFK YlFND GLVNXVVLRQ. MDQ 
KDU JMRUW HQ VDWVQLQJ Sn VNRODQ JHQRP DWW I|UVH DOOD HOHYHU PHG HQ HJHQ ISDG. PUREOHPHW lU DWW EXGJHWHQ 
LQWH UlFNWH WLOO I|U DWW N|SD LQ PDWHPDWLN-DSSDU VRP XWPDQDU RFK LQGLYLGXDOLVHUDU XQGHUYLVQLQJHQ Sn GHW 
VlWW VRP GH SODQHUDW I|U. DH N|SWH LQ IHP H[HPSODU DY DSSHQ ´MDWWHDSSHQ 1´ (PDUDPD PDWWH 1) VRP ILFN 
WHVWDV DY IHP HOHYHU. MDQ KDU Gn VHWW DWW GHQ DSSHQ VNXOOH YDUD HWW EUD NRPSOHPHQW WLOO XQGHUYLVQLQJHQ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         
HDQQD IQJHOPDQ-6XQGEHUJ (VW\UHOVHOHGDPRW), AQQLFD 
AXJXVWVVRQ (VWLSHQGLDW), BRQQLH 7UXEDUDF :DKOEHFN 
(VWLSHQGLDW), MDJQXV IQJHOPDQ-6XQGEHUJ (VW\UHOVHQV 
RUGI|UDQGH). FRWR WDJHW DY 6LPRQ IQJHOPDQ-6XQGEHUJ 

HDQQD IQJHOPDQ-6XQGEHUJ (VW\UHOVHOHGDPRW), KDULQ     
6YHQVVRQ (VWLSHQGLDW), MDJQXV IQJHOPDQ-6XQGEHUJ    
(VW\UHOVHQV RUGI|UDQGH). FRWR WDJHW DY 6LPRQ IQJHOPDQ 
6XQGEHUJ 
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MaUia IQgelmaQ SahlpQ MiQQeVfRQd f|U MaWemaWiVkW LlUaQde 
MDULD IQJHOPDQ 6DKOpQV IRQG VNDSDGHV GHQ 30 RNWREHU 2017. 
6RP ORJR I|U IRQGHQ YDOGH PDQ V\PEROHQ HSVLORQ Gn GHWWD YDU HQ DY 
MDULDV IDYRULWV\PEROHU. 
6\IWHW lU DWW I|UD MDULDV YLOMD RFK HQJDJHPDQJ I|U PDWHPDWLN RFK Sn ROLND 
VlWW IUlPMD PDWHPDWLNVWXGLHU RFK PDWHPDWLNXQGHUYLVQLQJ.  
BLGUDJ VNDOO GHODV XW WLOO OlUDUH RFK VWXGHQWHU VRP YLOO YLGDUHXWELOGD VLJ L 
Q\D PHWRGHU I|U PDWHPDWLVNW OlUDQGH.  
DHQ I|UVWD SULVFHUHPRQLQ K|OOV V|QGDJHQ GHQ 19 MDQ 2020 Sn NRUGLF LLJKW HRWHO L 6WRFNKROP. 
CHUHPRQLQ VWDUWDGH PHG HQ SUHVHQWDWLRQ RP YHP MDULD IQJHOPDQ 6DKOpQ YDU VRP SHUVRQ, KHQQHV OLY RFK 
KHQQHV JlUQLQJDU. MDQ NDQ OlVD RP MDULD RFK RP IRQGHQ Sn KHPVLGDQ ZZZ.maUiaVfRQd.RUg 
 

6\IWHW PHG IRQGHQ SUHVHQWHUDGHV VDPW YLOND NULWHULHU PDQ DQYlQW VLJ DY I|U DWW YlOMD XW GH VRP ILFN lUDQ 
DWW EOL VWLSHQGLDWHU YLG GHQQD I|UVWD SULVFHUHPRQL. 
KULWHULHUQD PDQ EHDNWDU Gn PDQ OlVHU LJHQRP GH DQV|NQLQJDU VRP NRPPHU LQ lU:  
* 8SSI\OOHU SURMHNWHW IRQGHQV V\IWH? 
* FLQQV GHW DVSHNWHU DY I|UQ\HOVH L SURMHNWHW? 
* bU SURMHNWHW JHQRPI|UEDUW? 
* FLQQV P|MOLJKHW WLOO nWHUNRSSOLQJ RFK UHGRYLVQLQJ? 
* 6DPPDQIDWWDQGH EHG|PQLQJ DY VWLSHQGLHSHQJDUQDV ´Q\WWD´   
 

7UH VWLSHQGLDWHU XSSI\OOGH GHVVD NULWHULHU RFK ILFN YDUGHUD DQVODJ I|U DWW MREED YLGDUH PHG VLQD SURMHNW. 
DH ILFN XQGHU FHUHPRQLQ SUHVHQWHUD VLQD SURMHNW. 

 

1. AQQica AXgXVWVVRQ Rch BRQQie TUXbaUac Wahlbeck IUnQ gVWHUOHGVNRODQ L 2VNDUVWU|P ILFN 30 000 
NU I|U SURMHNWHW PUREOHPO|VQLQJ HQOLJW ´SLQJaSRUHPHWRGHQ´.  

BHVNULYQLQJ DY SURMHNWHW: 

gVWHUOHGVVNRODQ EURWWDV PHG OnJD UHVXOWDW L PDWHPDWLN, WURWV DWW GH L NROOHJLHW lU OnQJW IUDPPH YDG JlOOHU 
PDWHPDWLNGLGDNWLN. DH VW|UVWD EULVWHUQD VHU AQQLFD RFK BRQQLH L SUREOHPO|VQLQJ. F|UUD nUHW QlU GH YDU 
Sn NCTM:V NRQIHUHQV Vn YlFNWHV GHUDV LQWUHVVH DY SLQJDSRUHPHWRGHQ, GlU PDQ XWJnU IUnQ 
SUREOHPO|VQLQJ I|U DWW VHGDQ OlUD HOHYHUQD DULWPHWLNHQ. DHWWD YlFNWH GHUDV LQWUHVVH RFK GH KDU V|NW HIWHU 
PDWHULDO RFK XWELOGQLQJ NULQJ GHQQD PHWRG L SYHULJH. DH In E|FNHU GH KLWWDW lU LQWH WLOOUlFNOLJD XWDQ GH 
EHK|YHU PHU XWELOGQLQJ L GHWWD. DH XSSWlFNWH DWW GHW NRPPHU ILQQDV I|UHOlVQLQJDU RP SLQJDSRUHPDWWH Sn 
QlVWD nUV NCTM-NRQIHUHQV RFK JHQRP DWW GHOWD L GHQQD NRQIHUHQV NDQ GH In P|MOLJKHW DWW OlUD VLJ PHU 
RFK VNDSD NRQWDNWHU PHG OlUDUH VRP DUEHWDU PHG PHWRGHQ GDJOLJHQ. EIWHU NRQIHUHQVHQ NRPPHU GH DWW 
GHOJH |YULJD MD-NROOHJRU Sn VNRODQ VLQD HUIDUHQKHWHU, GHOV YLG lPQHVWUlIIDUQD VDPW YLG HQ VWXGLHGDJ 
GlU GH NDQ KD ZRUNVKRSV RFK I|UGMXSD VLJ PHU DOOD WLOOVDPPDQV L GH Q\I|UYlUYDGH NXQVNDSHUQD. 

DHUDV PnO lU DWW GH PHG GH Q\D NXQVNDSHUQD LQRP SLQJDSRUHPHWRGHQ NRPPHU DWW NXQQD LPSOHPHQWHUD 
PHWRGHQ L XQGHUYLVQLQJHQ. DHUDV I|UKRSSQLQJ lU DWW SLQJDSRUHPHWRGHQ OHGHU WLOO DWW GHUDV HOHYHUV 
I|UPnJD L SUREOHPO|VQLQJ XWYHFNODV, VRP L VLQ WXU OHGHU WLOO K|JUH PnOXSSI\OOHOVH Sn VNRODQ LQRP 
PDWHPDWLN. 
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DNWLYLWHW L I\VLNXQGHUYLVQLQJHQ, lYHQ RP VNRODQV ODERUDWLRQHU YDQOLJHQ VNHU L NODVVUXPPHW. 
5HSUHVHQWDWLRQHU NDOODU YL DOOW GHW DQGUD VRP YL DQYlQGHU I|U DWW NRPPXQLFHUD I\VLNNXQVNDS, W.H[. 
OlURE|FNHUQDV IULNURSSVGLDJUDP |YHU GH NUDIWHU VRP YHUNDU, PDWHPDWLNHQ, JUDIHU, WH[W, PP. 

TiYRlif\Vik i fUamWideQ? 
9L UlNQDU PHG DWW lYHQ L IRUWVlWWQLQJHQ NXQQD HUEMXGD RFK YLGDUHXWYHFNOD OlUDUVW|G I|U DWW DQYlQGD UHVXUVHU 
XWDQI|U NODVVUXPPHW. bYHQ RP 8UEDQ QX WDJLW |YHU VRP I|UHVWnQGDUH I|U N5CF Vn NRPPHU AQQ-MDULH, 
VRP WDJLW IRWRQD RFK JMRUW JUDIHUQD L GHQQD DUWLNHO, DWW IRUWVlWWD DWW DQVYDUD I|U ZZZ-SODWVHQ WLYROL.I\VLN.RUJ 
RFK YDUD PHGDUUDQJ|U I|U I\VLNGDJDU Sn LLVHEHUJ RFK EGXWDLQPHQWGDJDU Sn GU|QD LXQG L VHSWHPEHU. 

 
AQQ-MaUie PeQdUill  AQQ-MDULH.3HQGULOO@I\VLN.OX.VH 
UUbaQ EUikVVRQ    XUEDQ.HULNVVRQ@I\VLN.OX.VH  
 
5HIHUHQV: 8S DQG  GRZQ, OLJKW DQG KHDY\, IDVW DQG VORZ - EXW ZKHUH, EULNVVRQ 8 DQG  
3HQGULOO A-M 2019, 3K\VLFV EGXFDWLRQ 9RO 54 S 025017, KWWSV://GRL.RUJ/10.1088/1361-6552/DDI964 
 
PURYa VjllY: 
EdXWaiQmeQWdagaU Sn GU|QD LXQG 11, 12 RFK 17 VHSWHPEHU, KWWSV://ZZZ.JURQDOXQG.FRP/HGXWDLQPHQW 
F\VLNGDJ Sn LLVHEHUJ 18 VHSWHPEHU, KWWS://WLYROL.I\VLN.RUJ/OLVHEHUJ/I\VLNGDJ/ 
FDJOLJH GDJH Sn 7LYROL, 10 DXJXVWL, 18 VHSWHPEHU, KWWS://ZZZ.WLYROL.GN/GD/VNROHU/IDJOLJH+GDJH 

---------------------------------------------------------------------------------------------------------------- 
 

eTZiQQiQg |SSQaU klaVVUXmVd|UUeQ mRW YlUldeQ 
 
JXVW QX SnJnU WXVHQWDOV GLJLWDOD VDPDUEHWHQ PHOODQ OlUDUH RFK GHUDV NODVVHU UXQW RP L EXURSD. DHW 
KDQGODU RP VW|UUH RFK PLQGUH SURMHNW Sn VNLOGD WHPDQ, RP SURMHNW I|U ROLND VNROVWDGLHU RFK GlU HQ 
PnQJIDOG DY GLJLWDOD YHUNW\J DQYlQGV. DHQ JHPHQVDPPD QlPQDUHQ: SURMHNWHQ KDU NRPPLW LJnQJ YLD 
HTZLQQLQJ RFK GH KDU LQLWLHUDWV DY OlUDUQD VMlOYD. LlUDUH L PDWHPDWLN, WHNQLN RFK QDWXUYHWHQVNDS GULYHU 
PnQJD DY SURMHNWHQ ± RFNVn L SYHULJH. 

IQgeQ UeVeU, alla m|WV 

e7ZLQQLQJ lU HWW E8-SURJUDP VRP JHU SHUVRQDO L I|UVNROD, JUXQGVNROD RFK J\PQDVLHVNROD P|MOLJKHW DWW Sn 
GLJLWDO YlJ VDPDUEHWD PHG DQGUD VNRORU L EXURSD. EWW VDPDUEHWH NDQ WLOO H[HPSHO KDQGOD RP DWW HOHYHU L HWW 
ODQG NRGDU E|UMDQ Sn HQ EHUlWWHOVH, VRP VHGDQ SDUWQHUVNRODQV HOHYHU IRUWVlWWHU Sn, DWW NODVVHU VNLFNDU 
YDUDQGUD PDWWHXWPDQLQJDU HOOHU DWW HOHYHU L IOHUD OlQGHU MlPI|U YnUHQV IUDPIDUW. I H7ZLQQLQJSURMHNWHQ VNHU 
DOOW VDPDUEHWH JHQRP GLJLWDOD YHUNW\J. IQJHQ UHVHU ± PHQ DOOD P|WV lQGn.  

³MDQ EHVWlPPHU VMlOY KXU HQNHOW HOOHU DYDQFHUDW SURMHNWHW VND YDUD. EWW SDU YHFNRU HOOHU HWW KHOW OlVnU ± GHW 
lU XSS WLOO GLJ RFK GLQD SURMHNWSDUWQHU. NL VW\U |YHU SODQHULQJHQ, DQWDOHW DNWLYLWHWHU RFK KXU PnQJD OlQGHU QL 
YLOO VDPDUEHWD PHG. DHW JnU DWW lQGUD, OlJJD WLOO RFK WD ERUW DNWLYLWHWHU HIWHU EHKRY. HDU PDQ HQ lUOLJ 
NRPPXQLNDWLRQ PHG VLQD SURMHNWSDUWQHUV Vn JnU DOOW OlWW.´ 

DHW EHUlWWDU GabUiela PeWUe BURmaQ, PDWHPDWLN- RFK N2-OlUDUH Sn HagalidVkRlaQ L 6WDIIDQVWRUS. 
GDEULHOD KDU DQYlQW VLJ DY H7ZLQQLQJVDPDUEHWHQ L XQGHUYLVQLQJHQ L QlVWDQ WUH nU RFK lU lYHQ Vn NDOODG 
H7ZLQQLQJDPEDVVDG|U.� 


