1o Alaywviopa oTIS TAAAVTWOELS

TPANTH EZETAXH ITH ®YIIKH I'AYKEIOY
TAAANTQZEIE (1)
IANOYAPIOE 2021

OEMA A
(EpwTioeig ToAdanmAng emAoync.Mia andvtnoen cwotn)

A.1.XZg éva cowpa OV EKTEAEL ATIAT) APOVIKT] TRAAVTWOT] ,6€ KATIOL0 XPOVIKO StacTnua
GTO OTIOLO 1) EMTAXVUVOT] TOV (VAL APVITIKT] KOLTO HETPO TNG LELWVETAL, 1) OPHUT] TOV
OCWUATOG Elval,

o. BETIKN KL TO HETPO TNG AUEAVETAL
B. BeTKN KoL TO PETPO TNG HELWVETOL
Y. APV TIKI] KAL TO HETPO TNG AVEAVETAL
8. apVNTIKN KL TO HETPO TNG LELWVETAL

(Movddeg 5)

A.2.H dvvaun smava@popas mov ackeital o éva coua padag m mov eKTeEAEl amAn
F

apuovikny tadavtwon ivat ion pe F. To tyAikxo —

TapapEVEL oTaBEPO o€ oXEOT LE TO XPOVO.

HETABAAAETAL APUOVIKE GE OXECT LE TO XPOVO.

QUEAVETAL YPUAUUKA OE OXEOT) LLE TO XPOVO.

ylvetat p€yloto, 0TaV To cwpa SIEPXETAL ATO TN BT LooppOTILAG.

NPT R

(Movddeg 5)

A3.H ypa@wi TmapaeTacn TNG KLITIKIG =
EVEPYELAG EVOG ATIAOD APHOVIKOU TAAXVTWTI) GE
OUVAPTIGT) HE TO XPOVO QALVETALGTO SimAa-

VO oYnua. Av TN Xpoviki) oTiypn ti ) TayxvThTA
TOU OWUATOG £XEL OETIKO TTPAGNHO, 1) YPAPLKY) _
TAPAGTACT) TNG ATIOUAKPUVOIG GE CUVAPTNGT) UE 5
To Xpovo etvarn:

ry

Xy X, X

7%

() (B (1)
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1o Alaywviopa oTIS TAAAVTWOELS

Qa.TO O B.to B Y.T0Y d.xavéva and ta o,p,y,
(Movddeg 5)
A.4/Eva copa eKTEAEL aTAY) APUOVIKT TAAAVT®WON. TO HETPO TG TV TN TAG LELWVETL

. ALOPKWG KATA TO XPOVIKO SIACTNUA 0TO 0To{0 1) AAYERPLKT) TLUN TNG ETLTAXLVVONG Elval
QPVNTIKY.

B.Otav 1 cuviotapevn Suvaun elvat oudPPOTN TNG OPUNG TOU CWUATOG.

Y. Otav to UETPO TNG CUVIOTAUEVNG SUVAUNG LELWVETAL

8.0tav to pETPO TNG oLVICTAUEVNG SUVAUNG AVEAVETAL

(Movddeg 5)
A.5.Na ypaete 610 TETPAS10 6a¢ To ypauua k&0 mpotaong kat Simia o€ kaBe ypauua

™ Aéén EwoTo,yia T 6waTi) IPoTac), kat ™) Aéén AdBog yia T AavOaouéva.

.0 puOUOG peTABOANG T™NG OPUNG EVOG CWUATOG IOV TIPAYHUATOTIOLEL ATIAT] AP HOVLIKT] TOAQ-
VIWOT ATOKTA HEYLOTO HETPO KABE popd oL PndevileTal  opun TOV CWUATOG

B.To €pyo NG SVVAUNG ETAVAPOPAES IOV SEXETAL VA CWUA TO OTIO0 TIPAYUATOTIOLEL ATIAN
OPHOVLIKI) THAQVTWOT Elval BeTIKO o€ pia Xpovikn Stdpkelx oty oTola 1) SUvaun elval ap-
VN TLKN KL TO HETPO TNG LELWVETAL

Y.0 puBpdG petafoAng TNG KV TIKNG EVEPYELAG LOOVTAL UE UNSEV OTIS akpaieg BEoeLg TG Tpo-
XLAG TOV

8.Ze 600 B€oelg Tov Loaméyouy Ao TN BE0T LGOPPOTILAG OE LA ATIAT) XPHUOVIKT) TAAGVTWON, 1)
aAYEBPLKN T TNG SUVAUNG ETAVAPOPAES TIOU ACKEITAL GTO CWUA TTOV THAAVTWVETAL ELVAL T
.

€. [leplodog ™G TAAAVTWONG OVOUATETL O EAGXLOTOG ATIALTOVUEVOG XPOVOG YLl VXX ETILOTPEPEL
TO CWUX GTNV ApXLKI) TOV BEa.

(Movddeg 5)

OEMA B

B1.AVo cwpata X1 kat Xz padwv mq KOl Mz aQvTICTOLXX TIPAYUATOTOLOVV ATIAEG AP UOVIKEG
TAAXVTWOELS TTAVW 0T SlevBLVoN Tov dfova XX Kol £X0VV EELCWOELS ATIOUAKPUVOT|G

X1 = Anu(wt +m) KL Xx2=A np.(u)t+g)

Ta §Vo cwpata apxi{ovv TIG TAAAVTWOELS TOVS CLYXPOVWG.H uéylotn amdotaon otny omola
Ba Bpebolv Ta §V0 cwpaTa PHEXPL VA cLVAVTOOVV ElvaL:
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1o Alaywviopa oTIS TAAAVTWOELS

a. 243A B. V2A v.A
LNa emAégete TNV OWOTH ATTAVTINOT (Movddeg 2)
ILNa attiodoynoete TV amdvTnon oog (Movddeg 6)

B2.To eAatnplo 0T0 TAPAKATW GYNHUA EVAL LGAVIKO KL TO owpa X1 npepel 6T0 TTAvw dKPo TOv
ZTNV KatdoTtoon authy Tou

OUCTIHATOG TO EAXTNPLO Ei-
Vol OUOTIEPWHEVO KaTtd d1
To cwpa X2 npepel emiong, oe

, , , 0.0.M..
ETOPY] UE TO 0pLlOVTIO OA-
medo.Ta cwpata eivatl otepe-
WHEVA OTA AKPA TOU EANTN)-
plov.AckoUpe 0TO oW X1 oL

uio katakopuEn Svvoun F HE
EOpPA TPOG TA KATW TETOLA
WOoTe TO OWHa X1 va
petakivnBel xapunAdtepa pe
o otadept] TOAD pKPOU
HETPOV TaXYVTNTA KL VA
¢pBeL ot B¢om P Omov npe-

pet .Tn Ztiypn avtn) n SOvaun F éxel pétpo F=Fo.21n ovuvéxela a@nvovpe 1o L1 eAevBepo kal
SLATILOTWVOUE OTL 0PLAKA ATIOPEVYETALT) ATIOYElWOT) TOV X).
Emava@£povpe To cUCTNUA 6TV ApXIKT] KATAGTAGT. AcKoVUE TOpa OTO OWHA X1 o

Katakopuen otadept) SVvaun Fi Juétpov Fq1 pe @opd mpog ta kdtw, pExpL tnv B€om dmov
undeviletat n tayvtnta touv X1.Tn otiypn mov pndeviletat 1 TaxvTNTA TOL L1 ATOGUPETAL T

Svvapun Fi Awxmiotdvoupe 6Tt TEAL 0plaKd Amo@eVYETAL T ATOYEIWON TOU Xa.

r Fo /4 14
0 Ab6yog E EXEL TLUN:
1
o.2 B.1 v.4
LNa emAégeTe TNV OWOTH ATTAVTINOT (Movddeg 2)
ILNa attiodoynoete TV amdvTnon oog (Movddeg 6)

B3.l'a to mapakdtw oxnua divovrat ki=kz=k, mi=m, mz2=6m, msz=m . Apxlkd T0 cUCTNHX
TWV TPLOV CWUATWV NPEREL KoL To eAatiplo ival emunkupévo katd do .Extpémoupe to ov¥-
OTNUX TWV TPLOV TPOG TA KATW WOTE TA EAXTIPLA VO UTTOGTOVV TTPOCOETN TTAPALOPPWOT)
kata d1 (mTAéov TG do) TETOLX WOTE OTAV TA CWUATA APEOOVV VA TTPAYUATOTIO]COVV TAAL-
VIWOoN va UV KvSuveVEL 0UTE TO VI VO XAAXPWOEL AAAG OUTE KAL TO CWUA X2 VX XACEL TNV
ETAPT] TOV UE TO OCWUA X1
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SRATERN

K1
|01
|
OCDM]_ V=0 do
!
O.l.
m;

B3A. A@nvoupe To gVoTHHX EAgV0£p0.0 A0YOG TOU pétpov T SVvaung Nmov aokei

TO 6AONA T1 6TO CONA 2 TTPOC TO PETPO TS TAONGT OV AOKEL TO VIpa 6T0 X3,0€ pLa
Tuxaia 0£€om X TG TAAAVTWONG EXEL:
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a.Xtabepn Tiun lonpe (6) PB. Ztabepn Ty tonpe (3)  y. Ztabepn T lon pe (%)

ENa emAEEETE TNV CWOTH ATIAVTNON (Movddeg 2)
IENa attiodoynoete TV andvtnon oag (Movddeg 7)

m
B3B.Av dl:Tg KOL KATOLX GTLY M| KXTA TNV 0Tola 0 8{0K0G BPloKETAL TNV TAV®

akpaia 0£on kOPovpe To vijpa :

.0 Slokog 21 Ba ovvexioel va TAOAQVTWVETAL O SLAPKEL ETAPN PE TO CWUA L2KAL LE TIAATOG

ToaAaviwong Az %

B.0 diokog X1 B ouveyioel va ToAavTwVETAL 0€ SLaApKEL ETTAPT LE TO CWHA X3 KAl PE TTARTOG
Toadaviwong AZd1

v.0 Slokog 210 GUVEXITEL VO THAQVTWVETAL KAL KATIOLX OTLY T TIPLY OAOKAN pwOel ) Tpw TN

TePl080G PETA TO KOYIHO TOV VIIHATOG Bt YaBEel 1) ETTaL1] TOV pE TO WU X3

ENa eMAEEETE TNV CWOTI ATIAVTNON (Movddeg 2)
EINa alTIOAOYOETE TNV ATIAVTINOT UG (Movddeg 6)

m
B3rI.Av dl:Tg KOL KATOLX GTLY M| KXTA TV 0TIolx 0 8i0K0G BploKETAL TNV TAV®

AKPALA ATIOGTIAGOVLE KAL ATIOPAK PUVOULE AKAPLALAX TO CWNA X7 :

.0 Slokog X1 Ba ovuveyloeL vl TAAQVTWOVETAL PLE TO VI VX TIAPAUEVEL SLAPKWG TEVIWUEVO KOL
ue mAdTog TaAdvtwong AZ2d1

B.0 diokog X1 B cuveXIOEL VX THAQVTWVETAL LE TO VIO VO TTAPAUEVEL SLUPKWG TEVTWHE-VO Kal
pe mAdtog TaAdvtwong AZds

v.0 Slokog 210 GUVEXIOEL VO THAQVTWVETAL KAL KATIOLX OTLY T TIPLY OAOKAN pwOel | Tpw T
TePl080G PHETA TNV ATIOUAKPUVGOT] TOU CWHATOG X2,TO VIjHX Ba XaAapwoEL.

ENa eMAEEETE TNV CWOTI ATIAVTNON (Movddeg 2)
IENa altTloAOy1|OETE TNV ATTAVTINOT) GO (Movddeg 6)
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B4. AVo povwtikeg pdf3Sotz & ko Y
elval mapdAAnAeg kat oplovtieg Mia B

Tplt ,aywywn p&fBdog KA pn-koug € T T
umopel va Kwveitat péow Vo afapwv z z
AywYWwV SakTuAlwv Tapa-pEVovTag
K&Betn kat otoug SVO T-pATAVW
HOVWTIKOUG 0dnyols . XT0 XW-po T T
UTIAPXEL KATAKOPLVPO PAYVNTIKO TteS (0 Y i n i y
He @oOpd& TNG €VTaong Tou Amo TNV
oeAida mpog tov avayvwotn. H évtaon X X
TOU payvnTikov mediov €xeL petpo: B
=1- B x Omov B Betkr) otabepd KaL X
N TETUNUEVN KA&Be onuelov  TOUL
EMMESOV TV V0 aywywv.Apxika N pafdog KA npepel ot 6éon x=0 (0mwg @ailvetal oto
oynua). Otav SoxeteVoovpe otov aywyo KA nAektpikd pevpa otabepng évraong I pe @opd
atd to Atpog to K1 pdfdog ektedel kivon ov lvatl amAr) apLoVIKT TAAGVTWOT TAPAUEVOVTOG
SLaPKWG KABETN 6TOVG HOVWTIKOVG 081 YOUG e oTaBepd TAAGVTWONG

x
1l

o
v

a.D=pI¢ B.D=2p1¢ y. D= %
ENa eMAEEETE TNV CWOTI ATIAVTNON (Movddeg 2)
IENa attiodoynoete TV andvtnon oag (Movddeg 6)
OEMA T

A¥o opLlovTix 18avika edatnpla £xovv otabepés ki1 kat Kz avtiotolya kal To €va Toug akpo &i-
V0L OTEPEWIEVO AKAOVITA OE TOXO €V TO SEVTEPO EAEVOEPO TOVG AKPOL ElVAL OE ETAPT] TO
Eval |1 TO AALO, OTIWG PaiVETAL 0TO OYNUKLETA EAEV0EpA dKPa TV §V0 EAXTNPIWV OTEPEWVOL-

loz, 0

v

x[ x=0 X

He Kpo KuBikd cwpa palag m .Extpémopal To cwpa amo tn B€om looppoTiaG TOL KATA X1 KL
™ XpoVikn otiypn to =0 tov Sivoupe KATAAANAT 0pLlOVTLIA TAXVTNTA £TCL WOTE TO SLAYPAUUA
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1o Alaywviopa oTIS TAAAVTWOELS

ATOUAKPLUVONG- XPOVOU Yl TO WU va glval auTd To oxNUatos .H amopdkpuvon Tov cwpatog

undeviletal yla Tpwn opd T XPOVIKN oTLyun t1 = %s KOL TN XPOVLIKY oTLyun t2 katd v o-

X

A
A /\
0 N
t(s)
-A/2
-A J

Tola To cwpa Bploketal oe akpala Beon TG TAAGVTWONG TO eAaTrplo otabepds Kz amoouv-

SEETUL ATO TO CWHA KL ATIOCUPETAL ATIO TOV XWPO TNG TaAavTwong. EAdylota tpv tnv amno-
oUVSEODT] TOV TO EANTIPLO AVTO Elval EMUNKVUEVO KoL TO eAatnpiov otabepds k1 cvomelpw-

uevo. H amooVvdeon tov eAatnpiov otabepdg ke ylvetat akaplaio amd To cwpa KAl 0T 0L-
VEXELX AUTO TAAQVTEVETAL SEXOUEVO KATA TNV 0pLlovTia SlevBuvom pHovo TV doknomn g v-

, , , , , 16T , ,
vaung amo to edatnplo otabepag ki. Tn xpovikn otuyun tz = WS 1] ATTOLAKPUVOT) TOVU OW-

Hatog undeviletal yix tpitn @opd.

I'1.Na vmtoAoylotel ) apykn @A&on TG TAAGVTWoNg (Movddeg 4)
I'2.Na UTIOAOYLOTEL 1) YWVLXKT] CUXVOTNTA TNG TAAAVTWONG KUL VX YPAPEL T §lowoT amopd-
KPUVOTG XpOVOUL.AlveTal 1] HEYLOTT TLUT TOL pLUOUOU PeETABOANG TNG TAXVTNTAG TOU CWHATOG
(o pe 20m/s? (Movddeg 6)
I'3.Av ™) xpovikn otiypn to =0 o puOpOG LETABOANG TNG KV TIKNIG EVEPYELAG TOU OCWHATOG EXEL

T ((11—: = 20x/§§ VO UTIOAOYLOTEL 1) HAla TOV CWUATOG KABWE KAt TN oTabepd emava@opag.

(Movddeg 4)
I'4. Na vtodoyioete Ti§ TIHES Twv otabepwv K1 kat Kz Twv d0o edatnplwv (Movddeg 5)
I'5.Na Bpeite TV B€0m TOL CWUATOG GTOV APVNTIKO NAEOVX , LETA TNV ATTOGVVSEECT] TOU
elatnpiov otabepdg ke, otnv omoia 0 puOUAG peTafoAN|g TNG SUVAULKIG EVEPYELAG TNG TA-

Advtwong exel um'](;—[s = 2.5\/5l (Movddeg 5)
s

OEMA I'f
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1o Alaywviopa oTIS TAAAVTWOELS

[8aviko eAatnplo otabepds K £xeL TO Eva TOU AKPO OTEPEWHEVO GE TOIYXO KL 0TO GAAO TOU GKPO
otepewveTal ocwpa X1 pdlag mp = 1 Kg.To gdatiplo eival oplloviio OTwG @AlveTal OTO
TAPAKATW OYNUX X€ ETAPT] LE TO oW X1, BplokeTal Sevtepo cwua Xz ,udlag me = 3 kg. Ava-
peoa ot V0 CWHATA TAPEUPAAAETAL APEANTEOV TEAXOUG XBap1|G CUYKOAANTIKT] VAN.AKOUN TX
Svo

[ ]
[
\ 4

x[ =0 X1 X2 X

ocWHaTA BEWPOVVTAL WG VALKA onuela Kol apyikn Ttoug B€om eivaitn B€om @uokoL UIKOUG TOU
gelatnplov mov eival kat 1 apyn Tov opllovtiov afova. Aokovpe otabepn opllovtia Suvaun F
0TO oWHA X2 He KATEVOVVOT TPOG TA APLOTEPA CUUTILECOVTAG TO EAXTIPLO HEXPL VA PTACOULV
To cwpata otn Bgon 6mov undeviletal N TAXVTNTA TOUG KAL OTI) CUVEXELX ATTOCUPOVLE TN
SUvapun avt.Katd v mapamdavew kivinon n Svvaun Enapr’ways épyo (oo pe 6,5 J.Meta v
amdéovpon TG Suvaung F ta 800 ohpata apxifouv va eKTEAOVV ATIAT] APHUOVIKT) THAAVTWOT WG
éva eviailo ocwpa, YOpw amo v Béon woppotiag. ‘Otav @tdoovv otn B€on X1 Tov BeTikoV
nuaéova, autd AmTOKOAAWVTL LETAEY TOUG KL TO oW A X2 oLVEXI(EL TNV K(VNOT) TOU TAVW GTO
Aglo oplovtio damedo.To owpa X1 TOPAUEVEL OTEPEWMUEVO OTO AGKPO TOL gAatnplov,
TPAYUATOTIOLWVTAG o vEéa TaAdvtworn mAdtoug A.dlapatnpolpe 0Tl To cwpa X1 npepel
oTlyplaia otn B€om oL BETIKOV NUIAEoVA LE CUVTETAYUEVT] X2=2X1. T0O Xpovikd StaoTnua TTov
HECOAGPNOE ATTO TN OTLY N TTOL TA V0 CWUATA ATIOKOAANBNKAV LEXPL VA PEUTOEL GTLY LA TO

ocwpa X1 yla TPpWTN Popd. eival (oog pe %S :

Intovvtau
I'l.H otabepd k tou eAatnplov . (Movddeg 6)

I'2.To mA&TOG A TNG TAAGVTWONG TTOV TIPAYUATOTOLEL TO CWHA X1 HETA TNV ATIOKOAANOT) TWV
800 CWUATWY KAL VX Ypa@EL 1) €§l0wOT ATOPAKPUVOTNG- XPOVOU YA TNV TAAGVTWOT aUTH.G
apx” LETPMONG TOL XpOVOUL (to=0) va An@Bein otiypn ™G amokOAANoNS Twv V0 CWHATWV.

(Movddeg 7)
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I'B.Hotabepd TaAdvTwonG ToU cwHATOG X2 TTPLV TNV ATIOKOAAN 0T TOV aTo TO X1 KABWE KAl
aAyeBpkn iU g SVVAUNG TTOV AoKel TO CWUA X1 0TO CWHA X2 EAGXLOTA TNV ATIOKOAANON
TwV 5V0 COUATWV . (Movddeg 5)

I'@.To xpovikod Staotnpa Tov pecoAafel amd TN GTLY U TTOV ACKNOAUE T SUVOUN F oto0
oUOTNUA TWV V0 CWUATWV WG TN OTLYUN IOV Ta V0 cwUATA E@Tacav ot B€om Looppo-
TOG TOVUG TIPLV TNV ATTOKOAAN0T) TOVG.

(Movddeg 7)

OEMA A

EAatiplo otabepdg k £xel To TAVW TOL AKPOU CTEPEWUEVO GE OPOPT]. XTO KATW AKPO TOV €A~
plov éxelotepewBel éva kKUBIKO opoyevég owpa X1 palag mi = 1 kg, akpns a = 0,1 m to omolio
looppotel. Agvtepo ocwua Xz ,apeAntéwv Slactdoswv, palag mz =1Kkg to omolo kiveltal
KATAKOPLQA TIPOG TA TIAVW, CLUVAVTA TNV KATW £5p TOU KUBIKOU COHUATOG UE TAXVTNTA LETPOU
Vo Kol a@oV SlamepAcel To KUBIKO cwua, EEEPXETAL ATIO TNV TTAVW £5pa TOU KUPBLIKOU CWHUATOG
pe tayvmnta v.Tn oTLypn OV TO ONUELXKO cwua Byaivel amd TNV MAvw £6pa TOU KLBLkov
OWUATOG, TO EANTIPLO EXEL ATIOKTIOEL TO (PUOIKO TOU PNKOG. MeTd tnVv €080 TOU OMNUELAKOV
OWUATOG TO KUPIKO cwpa cuveyilel TV Kiviion Tov Kal npepel oTiypaia yio mpwtn @opd otav
TO gAaTNPLO ExeL VOO TEl ovoTElpwon katd 0,1 m .Afvetat akoun g = 10m/s?
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Intovvtau:

o. Na vrtoAoylotel n otabepd Tou eAatnpiov av Kata Tn SIEAEVOT) TOU LIKPOU OTUELKOV OW-
HaTOG aTd TO cWUA X1 aUTO S€xeTaL oTaBEPN SUVaUN avtiotaoTn amo to X1 petpov F1 = 20N

(Movddeg 7)

LLE POPA TIPOG TA KATW.

-
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B. Na ypageln e§lowon NG KIvNTIKNG EVEPYELA TOV X1, LETA TNV OAOKAT pwoM TNG SLEAEVONG
Tov X2 amd P€oa TOV, GE CLUVAPTNOT HE TNV ATOPAKPLVOT aTo TNV BE0T LooppoTILag TOL. XN
OUVEXELX VX ATIOSWOETE YPAPIKA TNV TIAPATIAV®W OXEOT). (Movddeg 7)

Y-Na vtoAoylotel ) TayOTNTA LE TNV OTIOLX TTPOGEKPOVCE TO ONUELKO CWUX OTNV KATW £Spa
TOL X1 av €lval yvwoTO OTLKATA TNV £€§080 TOUG ATO TO X1 1) KLVITIKI) TOU EVEPYELA EIVAL PLELW-
Hévn oto 1/4 TG TYU|G IOV ELXE EAAYLOTA TIPLV GCUVAVTI|CEL TO KUPBLKO CW QL.

(Movddeg 5)

8. Na vmoAoylotel 1 ouvoAkn Beppdtnta ) omola TapdxOnKe KATd TV SIEAEVOT TOUG OTUELX-

KoV CWUATOG Lo Ao TO X1.

(Movddeg 6)
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