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1. AHortauis 10 Kypcy

Kypc "Ximiuna TepmoauHamika" cripsiMOBaHWN HA BUBYEHHS (PyHIaMEHTAIbHHUX
NPUHIIMITIB €HEPreTUKU Ta PIBHOBArv XiMiyHUX mpoueciB. Bin 3abe3neuye 3100yBaviB
OCBITH TEOPETUYHHMH 3HAHHSIMH Ta NMPAKTUYHUMH HABUYKAMHU JUIsI aHATMI3y XIMIYHHX
SIBHIII 3 TTO3UIIIA TEPMOTUHAMIYHIX 3aKOHIB.

VY mpolieci HaBYaHHS PO3MIISIAl0ThCsl GyHIaMEHTaIbHI 3aKOHU TEPMOJIMHAMIKH Ta
iXHIA B3a€MO3B’S30K 13 XIMIYHUMHU SBUIAMH. 3100yBadl OCBITM BHUBYAIOTh KOHIICTIIIT
eHeprii, eHTporii, TePMOJANHAMIYHOT PIBHOBArW, a TAKOXX TEPMOIMHAMIYHI MOTEHIIIANH.
Oco0nuBHii akIEHT POOMUTHCA Ha KIJIBKICHOMY aHali3l TEIUIOBUX e(eKTiB, (a3zoBHX
Nepexo/iiB, XIMIYHOTO MOTEHIlialy Ta pIBHOBAr y 0araTOKOMIOHEHTHUX CUCTEMaXx.


https://elprivod.nmu.org.ua/ua/department/sharabura.php
mailto:Sharabura.T.A@nmu.one

[TpakTu4Hi 3aHATTS BKIIOYAIOTH PO3PAXYHOK TEPMOIAMHAMIYHHX IapaMeTpiB
peaxiiif, aHaji3 E€HEePreTMYHUX XapaKTePUCTHK CUCTEM Ta MOJETIOBAHHS peabHUX
XIMIYHUX  IPOLECIB IpU  BHUKOPUCTAHHI  IPOrPaMHOIO  KOMIUIEKCY  JUIA
TEPMOJMHAMIYHOTO  PO3PAaXyHKY  PIBHOBAXXHOTO CKJIay 1  BIACTUBOCTEH
0araTOKOMIIOHEHTHUX TeTEPOTeHHUX CUCTEM.

Y  pesyapTaTi BHUBYEHHSA JUCHMIUIIHK  3100yBadi  OCBITH  HaOyBalwTh
KOMIIETEHTHOCTEN y Tajly3l aHaji3y XIMIYHUX IPOLECIB 3 TOYKH 30py TEPMOJMHAMIKH,
o chpuse iX mpodeciiHoMy pO3BUTKY Ta IIATOTOBIN JO HayKOBO-IOCTIAHOI abo
THXEHEPHOI isUTbHOCTI.

2. Meta Ta 3aBIaHHA KypCY

MeTta gucuuiuting — GopMyBaHHA Yy 37100yBaviB OCBITH (yHIaMEHTAJIbHUX 3HAHb
1 TMpakTUYHUX HABUYOK, HEOOXIIHMUX [UJIS aHali3y, OIHKCY Ta MPOTHO3YBaHHS
TEPMOJUHAMIYHUX BJIACTUBOCTEN XIMIYHUX CHCTEM, IIPOLIECIB TEIJIOBOI, EHEPIeTUYHOI Ta
MaTepiaJbHOl B3aeMOJIi y XIMIYHHUX peakIifax Ta ¢(a3oBUX IMepexoaax, a TaKoxK
ONTHUMI3aIlii XIMIYHUX TEXHOJIOT1H 3 TOUKH 30Ppy EHEPreTUIHOI €()EKTHBHOCTI.

3aB1aHHA KypCy:

- O3HallOMJICHHS 3 (DyHIaMEHTAIbHUMU TPUHIIUTIAMHA TEPMOIUHAMIKH;

- opMyBaHHS TEOPETHYHHUX 3HAHB PO PIBHOBAKHI CTAaHU XIMIYHUX CHCTEM,

- TOCHIKCHHS EHEPTeTUYHNX XapaKTePUCTHK XIMIYHUX PEaKIIii;

- pO3IJIA] XIMIYHUX PIBHOBAr y 0araTOKOMIIOHEHTHUX CUCTEMAX;

- pO3TJIs TEPMOJMHAMIYHHIX ACIIEKTIB XIMIYHOI KIHETHKH,

- O3HAHOMJICHHS 3 TEPMOJAMHAMIKOIO PO3YHHIB 1 CyMIIIeH;

- MPaKTUYHE 3aCTOCYBAHHS TEPMOIMHAMIUYHUX PO3PaXyHKIB,;

- PO3BUTOK AHATITHYHOTO MHCJCHHS Ta BMIiHHS TPAIIOBATH 3 MaTeMAaTHYHUMU
MOJICTISIMU.

3. Pe3yJbTaTH HAaBYaAHHS
JlucuuruiiHapHi pe3yabTaTH HaBYaHHS:

— 3HATH OCHOBHI 3aKOHHU TEPMOJIMHAMIKH Ta iX 3aCTOCYBAaHHS JIO0 XIMIYHUX CUCTEM;

— PO3YMITH MOHATTS CHEPreTUYHUX 1 XIMIYHUX TOTEHIIIaiB Ta X (i3uYHMI 3MICT;

— 3HaTM TOPUHIMIM 1 METOAM BHU3HAUYEHHA CTaHy XIMIYHOI pIBHOBaru y
0araTOKOMITOHEHTHUX CHCTEMAaX;

— BOJIOJITH MPHUHIIMIIAMH Ta METOJ]aMU BU3HAUYCHHS KOHCTAHT PIBHOBArd, piBHOBAKHOTO
CKJIQJly peaKIiifHUX CyMIIIeH, a TAKOXK BITUBY TEMIIEpaTypH, TUCKY Ta KOHIICHTpaIlii
Ha pIBHOBArY;

— BMITH pO3paxoOByBaTH TEPMOAMHAMIYHI MapaMeTpU Ta XapaKTEPUCTUKH XIMIUHUX
peaxIii;

— BMITH 3aCTOCOBYBATH CydYacHi 0a3uW MdaHUX JJs OTPUMaHHS TEPMOJMHAMIUHUX
BJIACTHBOCTEH PEUYOBUH 1 MaTepiais,

— BMITH  TIpalfoBaTH 3  NPOrPaMHUM  3a0€3MEUEHHSM Ul MOJICITIOBAHHS
TEPMOJAMHAMIYHUX TPOIIECIB.



4. CTpykTypa Kypcy

Buau Ta TeMaTHKA HABYAJIbHHUX 3aHATH

BHecok B
3arajibHy
OIliHKY, %o

JIEKIIIT

1. Ilepmmii 3aK0OH TePMOAMHAMIKM Ta HOro 3acTOCyBaHHS 10
XiMiYHMX NpoueciB

AHanTHYHUNA BUpa3 MEpLIOro 3aKOHY TepMoAuHaMiku. Temnoru
peakuiid. 3akoH ['ecca. 3akon Kipxroda. Eneprernka mporecis
TOpIHHS.

10

2. Jlpyruii 3aKOH TepMOAMHAMIKH Ta HOI0 3aCTOCYBaHHA /0
XiMiYHMX MpoueciB

[30X0pHO-130TEpMIUHMNA Ta 1300apHO-130TEPMIUYHUN MMOTEHLIAIH.
MakcumaibHa poboTa peakiiii Ta ii piBHSIHHs. XIMIYHHA TOTEHITIA.
YMoBH  piBHOBard B  130JbOBaHI  OJHOPIAHIA  cHCTeMI,
TreTEePOT€HHUX CUCTEMAaX Ta XIMIYHUX PEaKIisX.

10

3. PiBHOBara TepMoAHHAMIYHHUX CHCTEM Ta JUCOLIALIs

PiBHoBara B XiMiuHMX peakmisx. Koncrantu piBHoBaru. TepmiuHa
nucorriamis B razax. CTymiHp aucorriaiii. 3B sI30K MK KOHCTaHTOIO
pPIBHOBAaru Ta CTYMEHEM JUcOIlialii. 3B 430K MK MaKCHUMaJIbHOIO
poOOTOI0O Ta KOHCTAHTOI pIBHOBard BuH3HAYeHHS KOHCTaHT
pIBHOBArH.

10

4. EjgeMeHTH KiHeTHKM XiMiYHMX peakiiii Ta BiZOMOCTI Npo
PO3YHHH

BrnnuB KoHUEHTpalii Ta TemmepaTypd Ha HIBUAKICTH XIMIYHOI
peakiii. AxtuBariis. Karaniz. PiBHOBara piikux po34yuHIB 3 Ta3aMHu.
Ckyazn napoBoi (a3u HaJy pO3UHHOM.

10

INPAKTUYHI 3AHATTA

1. PospaxyHOK 3MiHHM €HTajbIii, EHTPOMIii, BIBHOI eHeprii i
TETUIOBUX €(EKTIB XIMIUHUX PEAKIIii.

2. BusHaueHHS TEepMOJMHAMIYHUX BJIACTUBOCTEH PEUOBUH 1
MaTepialiiB 3a IOTIOMOTO0 PI3HHUX 0a3 JaHUX.

3. PoboTa Ta npoBeneHHsS TEOPETUYHUX JOCIIHKEHb 3 MPOTPAMHUM
KOMIUICKCOM JUISI TEPMOJMHAMIYHOTO PO3PaxyHKY PiBHOBaXKHOTO
CKJIaay 1 BJIACTHBOCTEH 0araTOKOMIOHCHTHHUX TeTEPOreHHHUX
CHCTEM.

28

InguBiyanpHe 3aBIaHHS

20

Pazom

100

5. TexniuHe 001afHaHHA Ta/a00 MporpamMHe 3a0e3neyeHHs ™

AKTHUBOBaHMI aKayHT yHIBEpCUTETChKOi momTH (student.i.p.@nmu.one) Ha

Ooic365, BukopuctanHs aucTanmiiHoi mwatdopmu (https://do.nmu.org.ua/).




6. CucreMa OLIHIOBAHHS TA BUMOT'H

6.1. HaBuaabHi JocsirHeHHs 3100yBayiB BHINOI OCBIiTHM 3a pe3yJibTaTaMH
BUBYCHHS KYPCY OIIHIOBATUMYThCS 32 IIKAJIOK0, III0 HaBEJCHA HUKYE:

PeittuHrosa mkana [HCcTHTYIIITHA TIKaTa
90 - 100 BIJIMIHHO
74-89 no0pe
60-73 3aI0BLIIBHO
0-59 HE3aJ0BUILHO

3aranbHi KpUTEPii JOCATHEHHS Pe3yJIbTaTiB HaBYaHHS BiJMOBIIAIOTh OMKUCAM /-TO
kBamidikariinoro pisas HPK.

6.2. 3m00yBayi BUIIIOT OCBITH MOKYTh OTPUMATH MiACYMKOBY OLIHKY 3 HaBYaJIbHOI
JTUCITUIUTIHA HA MiJCTaBi MOTOYHOIrO OI[iHIOBAHHS 3HAHb 32 YMOBH, SIKIIO HaOpaHa
KUTBKICTH OaiiB 3 MOTOYHOTO TECTYBaHHS Ta BUKOHAHHS MPAKTUYHUX POOIT CKiIaJaTuMe
He MeHie 60 Gamis.

TeopernuHa 4YacTHHA OIIHIOETBCA 3a pe3ydbTaTaMH 37adi  3aKIIOYHOL
KOHTPOJIBHOI pOOOTH, sika MicTUTh 17 3amurtanb, 3 skux 15 - nmpocTti Tectr (1 mpaBuiIbHA
BIJINMOB1/Ib) Ta 2 BIAKPUTHUX MMUTAHHS, MaKCUMaJIbHa KUTbKICTh — 40 6aJjiB, T06T0 40% Bix
OIIIHKM 3a aucuuiuiiHy. IIpakTH4YHA 4YacTHHA OLIHIOETHCA 3a pe3yiabTaTaMu pPoOOTH
3moOyBaua Hajg 10 mpakTuyHMMH 3aBAaHHAMHA 1o 4 Oamu (40 OamiB), a Takox 3a
pe3yiabTaTaMd BUKOHAHHS IHAMBiNyaqbHOro 3aBnaHHs (20 ©6axiB). [HmuBimyanbHE
3aBJIaHHA BUKOHYETHCS y BUTIISII PO3PaXyHKOBOI POOOTH 3a JIOMIOMOTOI0 MPOTrPAMHOTO
KOMIUICKCY JIJII TEPMOJIMHAMIYHOTO PO3PaXxyHKY PIBHOBaKHOTO CKJIATY 1 BIACTHBOCTEH
0araTOKOMIIOHEHTHUX TE€TEPOTeHHUX CHCTEM. 3arajioM OTpuMMaHi Oajau 3a MpaKTU4Hi
3aHATTS Ta IHIWBIAyaldbHE 3aBIaHHS CKIanaoTh MakcuMym 60 6ajiB, Tooto 60% Bix
OITIHKH 32 JUCITUILTIHY.

Otpumani 0any 3a KOHTPOJIbHY pOOOTY, IMPAaKTUYHI 3aHITTS Ta 1HAWUBIAyalbHE
3aBAaHHS JIOJAOTHCS 1 € MiJICYMKOBOIO OIIIHKOIO 32 BUBUCHHSI HaBYAJIbHOT JUCITUILIIHU.
MakcumanbHO 32 MOTOYHOIO YCHINIHICTIO 3700yBad BHIOI ocBiTM Moke Habpatu 100
OaJtiB.

Skmo 3m00yBau  He MHCaB KOHTPOJIBbHY poOOTYy, a00 HE BUKOHYBaB IMPaKTUYHI
3aB/laHHsA, a00 HE 3TOJIEH 3 OIIHKOI0 3a JaHy AWCIHIUIIHY, BiH MHIIE MiICyMKOBY
podoTy, sKa MICTUTh 24 3anuTaHHs, 3 Akux 20 - npocti TecTH (1 MpaBUIIbHA BIANOBIAb),
4 BIAKpUTHUX MUTAHHS, 32 SIKy MOXe oTpuMaTi MakcuMyMm 80 6aJiiB, Tooto 80%.

6.3. Kpurepii OHiHIOBaHHS 3aKJIHYHOI KOHTPOJBHOI PO00OTH.

15 TecroBMX 3aBAaHb 3 TpbOMa BapiaHTaMu BiAMNOBiAeH, 1 mpaBUiIbHA
BIZIMOBIIb OIIHIOETHCS Yy 2 Oanu (pa3om 30 6aiB).

2 mpocTHX BiIKPUTHX NHUTAHHA, $KI TpPU MPABUIBHOMY MOSCHEHHI
OIIIHIOIOTHCS B 5 OaniB KoxkHE (pa3om 10 6aJtiB).

6.4. Kpurepii oniHioBaHHSI MiACYyMKOBOI po6oTH. Y BHUMAJAKY SKIIO 3700yBay
BUIIO1 OCBITH 32 MOTOYHOIO YCHIIIHICTIO OTpuMaB MeHiie 60 OaniB Ta/abo mparse




MOJIIMIIUTH OLIHKY MPOBOJUTHCA MiJICYMKOBe OWiHIOBaHHA (AudepeHuiiioBaHui
3aJIiK) Ii]] Yac THKHSA KOHTPOJIbHUX 3aXO/IiB.

NudepenuiiioBanuii  3ajik TPOBOAUTHCA y  BUMVIAAI  KOMIUIEKCHOI
KOHTPOJILHOT pOOOTH, sIKa BKJIFOYAE 3aMMTAHHS 3 YCi€l TEOPETHYHOI Ta MPAKTHYHOT
YaCTUHHU Kypcy. binmer ckmamaerscs 3 20 TecTOBHX 3aBIaHb 3 TpbOMa BapiaHTaMH
BIJIIOBiJIcH, OJHA MpaBUJIbHA BIAMOBIAb OIIHIOETECS B 2 Oanu (pasom 40 6auxi), 2
NMPOCTHX BiIKPUTHX NMUTAHHSA, MPABUIbHE TOSCHEHHS SKOTO OIIHIOETHCS B 5 OajiB
kokHe (paszom 10 0axiB), 1 BiTKpUTOro MUTAaHHS 3 HABEJAEHHSIM PO3’SICHEHHSI, SKE
pY TPaBWIBHOMY TOSICHEHH1 OIiHIOIOTHCS B 10 GaJjiB, 1 BigkpuToro muraHHsi y
BUTJIsIAI 3a1a4i, SIKE ITPY TPAaBWJILHOMY TTOSICHEHHI OIHIOIOTHCSA B 20 atis.

OTpumaHni 6anu 3a BIAKPUTI Ta 3aKPHTI BIAMOBIAI TOJAAIOTHCSA 1 MAKCUMAJIBHO 32
M1JICYMKOBOIO pOOOTOIO 3100yBay BUIOT OCBiTH MOXxe HabpaTu 80 HaJtiB.

6.5. Kpurepii ouniHoBaHHsI iHAMBiAyaJbHOro 3aBAaHHs. [HIUBiITyadbHE
3aBlaHHA € OOOB’S3KOBUM JUIsi BUKOHAHHS 3aJiJI1 OTPUMAaHHS OI[IHKA 32 HaBYaJbHY
mucuuiuiiny Outeme 80 OanmiB. IHawWBiZyanbHE 3aBOaHHS BHKOHYETHCS Y BHUIUISIII
PO3paxyHKOBOI POOOTH 3a JOIIOMOT'OI0 IMTPOTPAMHOI0 KOMILIEKCA IS TEPMOIAHAMIYHOTO
PO3paxyHKy PIBHOBKHOTO CKJIay 1 BIACTUBOCTEHW 0AaraTOKOMIOHEHTHUX F€TEPOTeHHUX
cucteM. 3a BiAMIHHO BHKOHAaHE IHIWBITyajdbHE 3aBJaHHS OTPUMYETbCS Makcumym 20
oaJiB.

3100yBay Mmicis 3/1a4l 3aKII0YHOI KOHTPOJIBHOI pOOOTH, BUKOHAHHS MPAaKTHYHUX
3aBAaHb Ta 3/Jadl I1HAWBIAYyaJIbHOTO 3aBAaHHA ab0 34adi MiJACYMKOBOI poOOTH Ta
1HIUBIIyaIbHOTO 3aBAaHHSI MOke oTpuMatu MakcumyM 100 fasis.

7. lHoaiTuka Kypcy

7.1. IloniTuka MO0 aKaeMi4HOI 100poYecHOCTi. AKaseMiuHa JOOPOUYECHICTh
3100yBayiB BHUIIOI OCBITM € Ba)JIMBOIO YMOBOIO [Jisi ONAHyBaHHS pe3yJibTaTaMu
HAaBYaHHS 3a JUCIUIUIIHOIO 1 OTPHUMAaHHS 3aJ0BUTBHOI OIIIHKM 3 TIOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIB. AKajeMidyHa J0O0pOYecHICTh 0a3yeTbcs Ha 3acyIKEHHI
NPAKTUK CNHUCYBaHHA (BUKOHAHHS MUCHbMOBUX POOIT 13 3aJy4EHHSM 30BHIIIHIX JKepel
iHdopmalii, KpiM  JO3BOJICHMX JJIi BHUKOPUCTaHHs), Iulariaty (BIATBOPEHHS
OMmyOJIIKOBaHMX TEKCTIB IHIIMX aBTOpiB 0e3 3a3HaueHHs aBTOpPCTBA), Gadpukarii
(BuramyBaHHS JaHUX 4YMd (DAKTIB, 10 BUKOPHUCTOBYIOTHCS B OCBITHROMY IIPOIIEC).
[TomiTka MO0 AaKaJeMIYHOi JTOOPOUYECHOCTI  PErJIaMEHTYEThCS  IMOJOKECHHSIM
"TlonoxxeHHss Mpo cuUcTeMy 3amoOiraHHS Ta BUSBICHHS IUlariatry y HarioHanbHOMY
TEXHIYHOMY YHIBEPCHUTETI " JIHiTpOBCHKa noJiTexHika"
https://www.nmu.org.ua/ua/content/activity/us_documents/System_of prevention_and_d
etection_of_plagiarism.pdf.

VY pa3i mopymieHHsT 3100yBadeM BUIINOI OCBITH aKaJeMIYHOI JOOPOYECHOCTI
(criucyBaHHA, Tuiariat, ¢adpukaiiis), poOoTa OLIHIOETHCS HE33aJOBUIBHO Ta Mae OyTH
BUKOHaHa MOBTOpHO. [Ipy 1mbOoMy BUKIamad 3aiuiiac 3a cCOOOI MPaBO 3MIHUTH TEMY
3aBJIaHHS.

7.2. Komynikauiiina mnoJituka. 3100yBaui BHMIOi OCBITH TOBHHHI MaTH
aKTHBOBAaHY KOPIIOPATHBHY YHIBEPCUTETCHKY TIOIITY.

VYci muchMOBI 3alTUTaHHS 0 BHKJIAJadiB CTOCOBHO KypCY MalOTh HaJCHJIATHCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IOIITY.



7.3. Hoaituka moao nepeckjaganus. PoboTtu, sKi 37a10ThCS 13 MOPYUICHHSIM
TepMiHIB 0€3 MOBAXXHMX NPHYUH OIIHIOIOTHCS Ha HIKYY OIiHKY. [lepecknamanHs
MiJICYMKOBOT'O OL[IHIOBaHHS BIJOYBA€ThCA 13 J103BOJY JEKAHATY 3a HASBHOCTI MOBAKHUX
NPUYUH (HAPUKIIAL, JIKAPHSHUN).

7.4 TloaiTka 1010 OCKAP:KeHHs OUiHIOBaHHA. SIKII0 3700yBay BUIIOI OCBITH
HE 3rOJICH 3 OIIHIOBaHHAM WOro 3HaHb BIH MOXE OINPOTECTYBATH BHCTABIICHY
BUKJIa/Ia4eM OI[IHKY Y BCTAHOBJICHOMY HOPSIIKY.

7.5. BiaBinyBanus 3ausaTh. /i 3100yBadiB BHUIOI OCBITH JE€HHOI (opmu
BiJIB1/lyBaHHS 3aHATH € 000B’13KOBUM. [I0BaKHUMU MIPUYMHAMH JIJIs1 HESIBKH Ha 3aHSTTS €
XBOpO0a, y4acTb B YHIBEPCUTETCHKUX 3aX0J1aX, akajeMiyHa MOOUIbHICTh, SIKI HEOOX1THO
HIATBEP/KYBATH JTOKyMeHTamMH. IIpo BIACYTHICTh Ha 3aHATTI Ta MPUYUHHU BIJCYTHOCTI
3100yBayv BUIIOT OCBITH Ma€ MOBIJIOMHUTH BUKJIaaada abo ocobucTo, abo depes cTapocTy.
[Tix wac nii 3mimanoi ¢opMu opraHizailii OCBITHBOTO MPOIECY, 3YMOBJIEHOI BOEHHHM
CTaHOM, JIOIYCKA€ThcAd poOoTa 3100yBayiB B ACHHXPOHHOMY pPEXHUMI 1 03HalOMIIEHHS 3
MarepiajJaMy JIEKIIH caMOCTIHHO 3 BUKOPHUCTAHHSIM BiJICO3aMCIB JICKI[IHHUX 3aHITh B
MS Teams.

7.6. Bonycu. HanpukiHili BUBYEHHS Kypcy Ta Iepen MOYaTKoOM cecii 3100yBady
BUIIIOT OCBITH Oy/i€ 3alpOINOHOBAHO AHOHIMHO 3allOBHUTH €JIEKTpOHHI aHkeTH (Microsoft
Forms Office 365), sxi OyayTh po3iciiaHO Ha Ballli YHIBEPCUTETCHKI TOIITOBI CKPUHBKH.
3aroBHEHHS aHKET € BYKIMBOIO CKJIAJIOBOIO BAIIOl HABYAJIbHOI aKTUBHOCTI, IO JTIO3BOJIUTH
OLIIHUTH JI€BICTh 3aCTOCOBAHMX METOJIB BHKJIQJAHHS Ta BPaxyBaTH Balll MPOMO3MIIII
CTOCOBHO TOKpAIIEHHS 3MICTy HaBYAJIbHOI AUCHUILTIHK «OCHOBU TEIJIOGHEPTeTUKNY. 3a
y4acTh B aHKETyBaHHI Ta/a00 B HayKoBiii poOoTi, KOH(epeHIiax 3100yBad BUIOi OCBITH
oTpuUMYye 5 daJIiB.
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