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BCTYII

[Iporpama HaB4anbHOI AWCHUILUTIHE «JIoOKaJgi3amis _Ta Me30CKOMIKa» CKJaJeHa
BIJIMIOBITHO 10 OCBITHBO-TIPOQECiiiHOl (OCBITHBO-HAYKOBOi) MPOrpamMH MiATOTOBKH MEPLIOrO
PIBHIO BUIIOT OCBITH — OaKajasp,

cnerianbHocTi 104 — (pizuka Ta actpoHOMIst

OCBITHS Tporpama — (izuka

1. Onuc HABYAJIBHOI JUCHHUILTIHHA

1.1. Mera BuKiIagaHHs HaBYAJIbHOI JUCIUAILIIHA

MerToro BUKIJIaaHHs HaBYaabHOI qucuuiuting  JIokasizamisi Ta Me30cKkomika " € oTpuMaHHs
CTYACHTaAMU TCOPCTUYHUX 3HAHbL B raﬂy3i BHUBYCHHSA PE3UCTUBHUX CIICKTPOHHUX BJIACTUBOCTEN MeTa.]'IiB
ME30CKOMIYHUX PO3MipiB IIPH HU3bKUX TEMIIEpaTypax.

1.2. OcHOBHI 3aBIaHHsI BI/IquHHﬂ ITUCIUILTIHA

“Jlokamizamiss Ta mMe3ockomika" € cpopMmyBaTH y CTyIAEHTIB (Di3MUHI YSBJICHHS IOJO
OCHOBHUX KBaHTOBO-MEXaHIYHUX 3aKOHIB, fKi o6yMOBJH010TL ICHyBaHHsI JloKamizamii 1
ME30CKOMIYHUX e(eKTiB y METAIEBUX 3pa3Kax Majoro po3Mmipy Ipu HU3BKUX TeMIleparypax , a
TaKO0X PO3TISHYTU OCHOBHI €KCIEpUMEHTaNbHI (haKTH, SIKI MIATBEPAMIA TEOPETHYHI i7el y 1ii
raimy3i KBaHTOBOI (i3uku meraniB. O3HAHOMUTH CTYIEHTIB 3 MPAKTHYHUM BHKOPHCTAHHIM
BKa3aHUX e(eKTiB y MIKpPO- 1 HAHOEJIEKTPOHII] 1.
1.3. KinbkicTh KpeauTiB — 9.
1.4. 3aranpHa KinbKicTb roguH — 270.

1.5. XapakTepuCTHKa HaBYAIbHO1 AUCITUTUTIHI

3a Bubopom

Jlenna ¢opma HaBuaHHS ‘ 3aouna (aucraHuiina) popma HaBUAHHS
Pix miaroroBxu
4-ii \ -ii
Cemectp
7-it \ -ii
Jlexmii
32 rop. \ TOJI.
ITpakTHYHi, CEeMIHAPCHKI 3aHITTS
96 roz. \ TOJI.
JlaGopaTopHi 3aHATTS
TOJI. | TOJ.
CamocriitHa poboTa
142 ron.
(5 ron. HA MATOTOBKY A0 KOHTPOJIHHOL roj.
poboTH)

InauBiyanbHi 3aBIaHHS

5 roA. Ha MIATOTOBKY MiJ] YaC caMOCTiIHHOI pOOOTH.

1.6. 3arutanoBaHi pe3ynbTaTH HaBYaHHS
3riiHoO 3 BUMOTaMH OCBITHBO-IPOQECiiHOi (OCBITHBO-HAYKOBOI) MPOrpaMH CTYIEHTH MOBHHHI AOCITTH
TaKUX pE3yJibTaTlB HABUAHHA:
3Hamu: CTaTHCTUYHI OCOOJMBOCTI , TEPMOJMHAMIYHI 1 KIHETHYHI BJIACTHUBOCTI
METaJliB MpPU HU3BKUX TeMIepaTrypax OOyMOBJIEHI BUIBHHUMH €JIEKTPOHAMH, 30Kpema:
€JIEKTPO- 1 TEIJIONPOBIJHICTh, TEIUIOEMHICTh METAJTIB 1 iX TeMIepaTypHi 3aJeXHOCTI,
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OCHOBHI MEXaHi3MU MPYKHOTO Ta HEMPY>KHBOTO PO3CISTHHS €IEKTPOHIB Ta MAaTH ySBICHHS
PO TUIIOB1 3HAYEHHS €HEPTii, IMITYJIbCY, IITBUIKOCTI Ta MAaCH €JIEKTPOHIB IIPOBITHOCTI,

émimu : BECTH Ta CAMOCTIHHO JOMOBHIOBATH KOHCIIEKTH JIEKIIIH, OMPaIlbOBYBATHU SIK
HaBUYaJIbHY TakK 1 CIeniajibHy ()axoBy y TOMY paxyHKY 1 MepioJUYHY HAYKOBY JTEPaTypy,

3/IICHIOBATH CAaMOKOHTPOJIb SIKOCTI 3aCBOEHHS TCOPETHYHUX 3HAHb 3 BUKOPHUCTAHHSIM
TECTIB.

2. TeMaTn4yHMil IIaH HABYAJIBHOI JUCIHHUILIIHA
Po3ain 1. Jloxkanaizanis

Tema 1. 3aranbpHa XapakTepuCcTHKA MPeIMeTa Kypcy.

Tema 2. IIpoGaeMa HeBIOPAAKOBAHOCTI B €J1eKTPONPOBIIHOCTI HEB3a€EMOIII0YHX eJIEKTPOHIB.

Tema 3. Ki1acu4yHi pe3yJbTaTH JUISl €JIEKTPONPOBIIHOCTI NPH HU3LKHUX TEMIIEPaTypax.
Dopmyna JIpyae 1 npasuino MarticceHa, aidy3isl €IEKTPOHA Y IO JOMIIIOK.

Tema 4. IIpupoaa KBAHTOBUX NONPABOK 10 KAacCHYHOI Any3ii eJleKTPOHIB.
Iousrrsa 30010 ¢da3u KBAaHTOBOIrO elekTpoHa. OOUNCIIOBaHH KBAHTOBHUX MOIIPABOK JI0 IPOBIIHOCTI JUIS
HEB3aEMOIIIOYNX EJIEKTPOHIB.

Tema S. BijiMB MArHiTHOIO 110Jisl HA KBAHTOBY iHTepdepeHiliHY NONPABKY /10 NPOBIAHOCTI.

Tema 6. EdexTH KBAHTOBOI'0 MiJICHJICHHS.
EjlekTpoH-€JIEKTPOHHA B3a€MOJIisl V HEBIOPAAKOBAHUX MeTajlaX 1 00YMCIIeHHs iX BIUIMBY Ha IIBHICTH
€JIEKTPOHHUX CTaHIB Ta KBAHTOBY HOIIPABKY J0 IPOBLIHOCTI.

Tema 7. AHIepCOHOBCHKA JIOKAJII3AIIif.

CuibHa HEBIOPSAKOBAHICTD Ta 1i HACIIAKHK YV cIOCO0Y ONHUCY IOBEAIHKY €JIEKTPOHIB, MOAEIbL AHAEpCOHA
Ta 11 QI3MYHUN aHAJI3 —CIIOYATKY HA IIPUKIAI] ABOX- SMHOT'O IIOTEHINANY, a JaJll HA OCHOBI MAITMHHUX
00YUCIIIOBAHb.

Tema 8. CkeiiTiHroBa Teopisi aHAEePCOHOBCLKOI JOKAIi3aIrii.

Tema 9. CTpuOKOBA MPOBIiAHICTL HEBIOPSIIKOBAHOI0 (AHIEPCOHOBCKOI0) i30J9TOpA.
Bunaaku criipHOI Ta cirabkol gokaiizarii. CtpuOKoBa IPOBIIHICTS 13 3MIHHOIO JIOBKUHOIO CTPUOKA.

Po3ain 2. Me3ockomika

Tema 10. Ilepkoasiniiina eJeKTPONPOBIAHICTD.
[lepkoisniiiga e1EKTPOIPOBIAHICTE MAKPOHEOIHOPIAHUX ceperoBHI ( JUCIIEPCHUX KOMIIO3UTIB).
Kputnyni ignekcu i ppaxkTaabHUN MiAXII B TEOPIl HEPKOIISLI.

Tema 11.Me3ockoniuHi GpayKTyaiii.

VYHiBEPCAILHICTE ME3OCKOMYHUX (DJIYKTYAIlli KOHJAYKTAHCY YV 3pa3Kax MaJuX PO3MIPiB IPU HU3LKUX
TeMneparypax. [IpakTHYHI HACILIKM HAsIBHOCTI VHIBEpCANbHUX (QIVKTYaliil KOHJAYKTAHCY JUISL MIKPO- 1
HAHOEIEKTPOHIKHU.

Tema 12. BIuinB MarHiTHOro 1oJisi HA Me30cKoNiYHI GIyKTYanii KOHIYKTAHCY.
DuyKTyallii BoJbT-aMIIEPHOI XapaKTEPUCTUKU ME3OCKONIYHOTO 3pa3ka. MOKIUBOCTI MMOSIBH
ME30CKOIMYHUX IVKTYaALIN OpY NEPEMILIEHH] JOMIIOK Y METAJIIYHUX 3pa3Kax.

Tema 13. YHiBepcajbHi JIVKTYallii KOHAYKTAHCY | HU3bKOYACTOTHHH (IiKepHUii) IIyM v
MeTaleBUX 3pa3Kax




3. CTpyKTYpa HABYAJIBHOI IMCHHUILTIHI

Ha3Bu po3aimiB i Tem

KinpkicTs rogun

neHHa hopma

3ao4yHa hopma

yCbOI0 y TOMY YHUCIIi yCbOI0 y TOMY YHUCII
n | m | mab. | "4 | c.p. n| o | mab. | iHA. | C.p.
2 3 14| 5 6 7 8 910 11 | 12 | 13
Po3zaia 1. Jlokagizanis
Tema 1. 19 2 7 10
Tema 2. 19 2 7 10
Tema 3. 19 3 7 10
Tema 4. 19 3 7 10
Tema 5. 19 2 7 10
Tema 6. 19 2 7 10
Tema 7. 20 3 7 10
Tewma 8. 20 3 7 10
Tema 9. 20 2 8 10
Pazowm 3a pozaisiom | 176 22 64 90
Po3aia 2. Me3ockonika
Tema 10. 25 4 8 13
Tema 11 23 2 8 13
Tema 12. 23 2 8 13
Tema 13 23 2 8 13
Pazom 3a posninom 2 94 10 32 52
Yevozo zooun 270 |32 96 142
4. Temu ceMiHAPCHKHUX 3aHATH
Ne Hassa Temu KinpkicTs
3/ TroOInH

1 Cnalxka nokami3zarist 20

2 BIuinB Mar"iTHOro oA 20

3 AHJIEpCOHIBChKA JIOKaTi3aIlis 20

4 INepkosimist Ta Gppakranu 20

S) VYHiBepcalibHI QIyKTyalii KOHIaKTaHCY 18

6 dnikepHUH IyM 18

Pazom 96

2. CaMOCTIH{HO MATOTYBATHUCS JI0 YYaCTl Y CEMIHAPCHKHX 3aHSATTSX.

5. 3aBnanHs A8 camocTiiiHoI po6oTa
[TosicHeHHS 11010 TOTO, 110 TOBUHEH 3pOOUTH CTYICHT 1]l YaC CaMOCTINHHOT poOOTH.

1. Tlo BciM HMXKYe BKa3aHMM TeMaM ONPALIOBATH KOHCIEKTH JIEKIH, MNpOYUTaTH
BIAMOBIHI maparpadu B migpyunukax [1-4].

CaMocCTiitHO MIArOTYBaTUCS A0 KOHTPOJIBHOI pOOOTH.

Ne Buawm, 3mict camocTiitHOT poboTH Kinexkicte

3/m TOJIUH
Tema 1. 3arajpHa XapaKTEPUCTUKA TPEMETIB JIOKAIi3allii Ta ME30CKOIIiKA 10
Tema 2. HeBrnopsiikoBaHICTh B €JICKTPOIPOBIIHOCTI HEB3aEMOIIFOUNX 10

€JIEKTPOHIB




Tema 3. ®opmyna [pyne i mpaBuio Marticcena, aidy3ist eneKTpoHa y 3pa3Ky 10
OO6urcOBaHHS KBAHTOBHX TOMPABOK JI0 MPOBITHOCTI TSI HEB3aEMOTIIO
CJICKTPOHIB.
Tema 4. BrivB MarHiTHOTO MOJIS Ha KBAHTOBY Y MOIMPABKY 10 MPOBIAHOCTI 10
EnexkTpoH-eJIeKTpOHHA B3aEMOJTisl Y HEBIOPSIKOBAHUX METanax
Tema 5. Brnnus MarHiTHOrO 1oJisi Ha KBAaHTOBY y MOIIPABKY 0 IIPOBIIHOCTI 10
Tema 6. Mopnens AHnepcona Ta i Gi3uvHui aHai3 10
Tema 7. CkellniHTOBa TEOPisl aHIESPCOHOBCHKOI JIOKAITi3allii. 10
Tema 8. CtprbKoBa MPOBIAHICTH 13 3MIHHOIO TOBXKHMHOO CTPHOKA 10
Tema 9. Kputnani ingexcn 1 GpakTaabHAN TiAXiT B TEOPii MePKOIISIIii 10
Tema 10. VHiBepcallbHICTh ME30CKOMIYHHUX (QIyKTyalill KOHIYKTaHCY 13
Tema 11. HusbkouacToTHUMI ((IiKepHUH) IIyM y METAJICBUX 3pa3Kax 13
Tema 12. ®nyKTyallii BOJIbT-aMIIEPHOI XapaKTePUCTUKHA ME30CKOITIYHOTO 3pa3Kka 13
Temal3 EnekTpoH-eieKTpOHHA B3a€MO/Iisl Y HEBIOPSAKOBAHUX METaIax 13
Pazom 142
6. InauBinyanbHi 3aB1aHHS
He nepenbaueHi HaBYaIbHUM IIJIAHOM.
7. MeToau KOHTPOJTI0
[ToToyHe ONMUTYBaHHS, y4acTh Y CEMIHAPCHKUX 3aHITTSAX, KOHTPOJIbHA pOOOTA.
8. Cxema HapaxyBaHH# 0aJiiB
IToTouHMIT KOHTPOJIB, CAMOCTIHA po0OOTa, IHAMBIAYaTbHI 3aBJAHHS
‘ . Kontpomnbna poboTa, Exsawen | Cyma
Po3min 1 Po3min 2 nepenbayeHa Pasom
HaBYAJIbHUM IIJIAHOM
T1-T9 T10-T13
20 20 20 60 40 100

Jlia 3apaxyBaHHS po3auty 1 Ta posniny 2 TpeOa HaOpaTu y miicyMKy He meHme 10
0aiiB 3a pe3ysibTaTaMy MOTOYHOTO ONMUTYBAHHS TA YYacTl y CEMIHAPChKHUX 3aHATTAX 3a KOXKHUH
3 po3autiB. Jlis 3apaxyBaHHsS KOHTPOJIbHOI poOOTH Tpeba HaOpaTu y miACyMKy He MeHuie 10
6amniB. /{ng gqomycky 10 MHCBMOBOTO €k3aMeHy Tpeba HaOpaTu y mijicyMKy He MeHiue 30 Gatis.

[Ipumitka.
1. Ouinka, SKy OTpUMY€ CTYIEHT 3a KOXXHY TEeMY BIJAIMOBIJAa€ BiJICOTKOBI MPaBUIBHOTO
BUKOHAHHS IIOCTABJICHOTO 3aBJaHHA. 3aBJaHHS BBAXKAE€THCS BUKOHAHWUM MPABUIBHO, KOJHU
CTYAEHT CaMOCTIHHO J]aB MOBHY, BIpHY Ta BUYEPIHY BIAINOBi/Ib, HE KOPUCTYIOUMCH KOAHUMHU
30BHIIIHIMU JiKepernamu 1H(popmanii abo migKa3kamMH IHIIMX OcCl0, a TakoXX Moxe (B pasl
HEOOX1HOCTI1) JaTH npuitooHe GipHe, NOGHe Ma euyepnHe NosACHeHHs MO0 3MICTY IIi€l BIAMOBII1
2.V pa3si BusiBieHHS (paKkTy akaaeMidHOI HeJ0OPOUeCHOCTI i3 OOKY CTyIeHTa MiJac mepeBipku
KypcoBoi poOoTH OIliHKa 32 Hei moBHHHA GyTH 3MeHIeHa 10 0 (nyuxm 7.12.5 «llonodcenns
npo op2awnizayito oceimuvoco npoyecy 8 XHY imeni B. H. Kapa3zina», naxas pekmopa Ne (0202-
1/155 6i0 21.04.2017 p.).
3. Jlo TiICyMKOBOTO CEMECTPOBOTO KOHTPOJIIO (€K3aMeHY) JOMYCKA€ThCS CTYAEHT JEHHOi
¢dopmMH HaBYaHHS, SKUHA CTBOPHUB IMOBHUI PYKONMCHMI KOHCIEKT JIEKI[ili, BUKOHAB 1 3aXUCTUB
KypcoBy po0OoTy Ta HaOpaB He MeHlI, Hix 30 0aJiB.
4. Y pasi BusBIEHHS (akTy akaaeMidyHOI HeA00pPO4YecHOCTI i3 OOKy CTyJeHTa Migyac iCIUTY
Horo ek3ameHalliiiHa olliHKa MOBMHHA OyTH 3MeHumleHa a0 0, a caM cTydeHT Mae€ OyTH
BUAAJIEHMI 3 ayauTopil, 10 npoBoauThes icut (nyukm 7.12.5 «Ilonooscennsn npo opeauizayiio
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oceimuvozo npoyecy 8¢ XHY imeni B. H. Kapazina», naxas pexmopa Ne 0202-1/155 eio
21.04.2017 p.).
Ex3amenamniitHuii O1eT CKIIAAa€Thes 3 IBOX TEOPETUYHHX MUTaHb. MacuMaiabHa OIliHKA
3a KOkHe 3 rmuraub 20 0aniB. MacuMaibHa oiiHKa 3a ek3ameH — 40 OauiB.
Kpurepii oniHioBaHHsI THCHbMOBOI eK3aMeHALiHHOT po0oTH

Ex3amenaniiinuii OineT CKIAJaeTbcs 3 TPhOX TEOPETHMYHUX NHTaHb. KoOXKHE NUTaHHA
oumiHoetscst B 20 OamiB. Y BIiINOBiNI HAa TEOPETUYHI NUTAHHSA CTYAEHT IOBHUHEH
MPOJEMOHCTPYBATH 3HAHHS Teopil HaBuanbHOI auciuIulian «@Pi3uyHa KiHETHKa» Ta Il
HOHATIHHO-KAaTEeropiaJIbHOTO anapary, TEPMIHOJIOTI{, MOHATh 1 MPUHIUIIB MpeaMeTHOI 00racTi
IUCLAIUIIHY.

MakcumanbHi 0any BHCTABISIIOTHCS B pasi YiTKOI, JIOT1YHOI, MOCHIJOBHOI BIJIIOBIAI Ha
MOCTaBJICHE MUTAHHSA, 3 BUBOJAAMU OCHOBHUX (opMyJ, POPMYITIOBAHHIM (DI3UYHHUX 3aKOHIB

VY mpotieci OIiHIOBaHHS TEOPETUYHUX 3aB/IaHb €K3aMEHAIITHOTO O1IETY BPaXOBYIOTHCS:

— TIOBHOTA PO3KPHUTTS MUTaHHs (4 Oanm);

— yMiHHS 4YiTKO (OPMYITIOBAaTH BU3HAUYCHHS (I3MUHUX TIOHATH, TEPMIiHIB Ta
NOSICHIOBATH iX (4 O6ann);

— 3aTHICTh apryMEHTYBaTH OTpUMaHY BiANOBiAb (4 O6anm);

— 3JaTHICTh pOOWUTH aHANITUYHI MIpPKYBaHHS, TMOPIBHSIHHS, (OpMyITrOBaHHS
BHCHOBKIB (4 Oann);

— JIOTiYHa NOCTiAOBHICTh BUKJIAJIEHHS MaTepiany y BiMOBiAl HA 3aBaaHHs (4 Oann).

BinnoBigs Mae OyTu OOIpyHTOBAHOIO, 3 MOCHJIAHHSM Ha BIAMOBiAHI (hi3MYHI 3aKOHU Ta
PIBHSIHHS, 3 TIOCTIIOBHIMHU PO3pPaxyHKaMH BCiX OCHOBHHX (POPMYyII, TOBEIEHUMH 1O KiHIIEBOTO
pe3yabTaTy 3 YiTKOIO BiJNOBIIIIO HA MOCTaBJICHE MUTAHHA. 3a pilleHHs 3aaadi (MPaKTUYHOTO
3aBJ/IaHHS) HAPaXOBYIOTHCS TaKi OauTu:
1. TloBHa Ta MOCIIIOBHO OOTPYHTOBaHA BiMOBiIb OTpUMYe OLIHKY 20 OaiiB y BUIAJKY,
KOJIU CTYJEHT OTPUMaB MpaBWIbHY BIANOBiAb 1 MPOJEMOHCTPYBAaB METOJX 1 crmocib ii
OTpPUMAaHHS.

2. Omwinka 12-19 6aniB BUCTaBISETHCS 3a BIAMOBIb, B SIKii € HECYTT€EBI MOXUOKH B JIOTIII
BUKJIANY,

3. Bimmoimp Ha mHTaHHS OTpUMYyE OIIHKY 7-11 OamiB, KOMM CTYyJEHT HE OTPHMaB
MpaBUJILHY BIAMOBIAL 00 HAMKCaB TUIBKHU KIHIIEBY (hOpMyIly O6€3 OSICHEHb Ta BUBOJTY.

4. Biamoinp Ha mUTaHHS OTpuUMye OIIHKY (0-10 OaniB, KOJMW CTyIEHT HE OTPUMAB
IPaBWIbHY BIJIOBiAb, MPUUOMY METOJ 1 cHoci0 po3B’s3aHHsS 3aBJaHHA OynM He
BIpHUMH.
Ex3ameHn 31aHuil, IKIII0 CyMapHa OLiHKA 32 MMCBbMOBY €K3aMeHalliliHy po0oTy He
mene 30 6asiB, a cymapHuii miacymkoBuii 0a;1 He MmeHe S0 6aJis.

Ikana ouiHIOBaAHHA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HallIOHAJBHOIO MIKAJIO0
HaBYAJILHOI  JISUIBHOCTI
MPOTSATOM CEMECTPY

JUTSL 9OTUPUPIBHEBOT JUJIs1 IBOPIBHEBOT
KA OITIHIOBAHHS | IIIKAJIM OLIHIOBaHHS
90 - 100 BIIMIHHO




70-89 Ao6pe 3apaxoBaHO
50-69 3aI0BLUILHO
1-49 HE3aJ0BLIBHO HE 3apaxOBaHO

9. PexomeH10BaHa JiTepaTypa

OcHoBHa JiiTepaTypa
1. A.A.A6puxocoB. OcHOBEI Teopun MeTamnos. - M.: Hayka, 1987 T.
2. B.M.IIknoBckuii, A.JL.D¢poc. DieKTpOHHbIE CBOHCTBA JIETHPOBAHHBIX MOMYIPOBOIHHKOB. -
M.: Hayka, 1979 .
3. H.Morr, D.JleBucC. DIEKTPOHHBIC IIPOLECCH B HEKPHCTAIIHYECKHX BEIIecTBax, T. 1. - M.:
Mup, 1974 1.
4. Bppoc A.JI. dusuka u reomerpus Gecriopsaka / A.J1. Ddpoc- M.: Hayka, 1982.-175 c.

JonomixkHa Jiiteparypa
1. B.A.lllknoeckuii, B.W. benenkwuit. Jlokanuzamiss u Me3ockonuveckue 3P(EKTs B
MeTaJulaX MMpHu HU3KKUX TemnepaTypax. Xapkis: XHY imeni B.H. Kapasina. - 2012. - 70

10. ITocunannas Ha iHdopmaniiini pecypcu B InTepHeTi, Bigeo-iekiii, iHine MeToau4He
3a0e3ne4yeHHs

https://ru.wikipedia.org/wiki/Me3ockonuyeckas_Ghu3uka
www.pnn.unn.ru/studies/.../condensed matter additio



https://ru.wikipedia.org/wiki/Мезоскопическая_физика
http://www.pnn.unn.ru/studies/.../condensed_matter_additio

