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AHHOTAIIUA
K PABOYEHN ITPOTPAMME 11O MATEMATHKE

aias 10-11 kaaccoB
(yri1y0JieHHBbIH YPOBEHb)

Pabouast mporpamma y4eOHOTO TMpeaMera «MaTeMaTHKa» COCTaBlieHa Ha ocHOBe: DemepanbHOro
roCcyJapCcTBEHHOTO 00pa3oBaTeIbHOIO CTAaHAApTa CPEIHEro OOIIero o0pa3oBaHUs;, MPUMEPHOMN
MPOrpaMMBI CPETHEro O0IIero oOpa3oBaHMs IO MaTeMaTHKE;, aBTOPCKOW MporpamMMmbl «anredpa u
Hayaja Maremarudeckoro ananmsay» s 10-11 kmaccoB (aBtoper: III.A. Amumos, FO.M. Komsrun);
aBTOPCKOM mporpammbl «reometpus» misg 10-11 kmaccoB (aBrops: JI.C. ArtanacsH, ©.B. byry30B,
C.b. Kagomries).

[Iporpamma obecrieuynBaeTcs JIMHUCH yaeOHO-METOAMYECKUX KOMILICKTOB 0 MaTeMaTuke juist 10-
11 kmaccoB nopx penakmuedn II.A. AmumoBa u JI.C. AtaHacsiHa, BBIIYCKAa€MOH H3/1aT€IbCTBOM
«IIpocsemenue».

Henb yuednoz2o npeomema:

(hopMUpOBaHHE TIPEIICTABICHUIA O MATEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEJICTBE
MOJICTTUPOBAHUS SBJICHHUI U TIPOIECCOB, 00 UACSIX U METOAaX MAaTEMATHKH;

pa3BUTHE JTOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS, AITOPUTMUIECKON
KYJIbTYpPbl, KPHTUYHOCTU MBIIUICHUS HA YPOBHE, HEOOXOAUMOM 7151 OOy4eHHS B BhICIIICH
IITKOJIE TI0 COOTBETCTBYIOMICH CIIEIIUATBHOCTH, B Oy yIiei mpodeCcCHOHATBHON NesTeIbHOCTH;
OBJIaJICHHE MaTeMaTHYECKIMH 3HAHUSIMH U YMEHUSIMH, HEOOXOJUMBIMU B MTOBCEIHEBHOM
KU3HU, 7151 U3y4EHUS IIKOJIbHBIX €CTE€CTBEHHOHAYYHbBIX TUCIUIUINH, AJIS MOJIy4YeHUs
oOpazoBaHus B 00JaCTAX, HE TPEOYIOMMX YIrayOJIeHHON MaTEMaTHYECKON TTOATOTOBKY;
BOCIIUTAHHE CPEJICTBAMU MAaTEeMATUKH KyJIbTYpPhl TUYHOCTH: OTHOILIEHUS K MaTEeMaTHKe KaK
gacTu 00IIeueI0BeueCKOl KyIbTyphl: 3HAKOMCTBO C UCTOPHEH pa3BUTHS MAaTEMATHKH,
IBOJTIOIMEH MaTEMATHYCCKHUX UJICH, TOHUMAaHUs 3HAYUMOCTH MAaTEMATHKH JIJIs1 OOIIECTBEHHOTO
mporpecca.

I/ISY‘IGHI/IG yqe6H0ro npeaMeTa MaTcMaTuKa Ha YPOBHE CPEAHETO O6IJ_ICI‘O 06p330BaHI/I$I HacT

BO3MOXHOCTb O6y‘IaIOHII/IMC$I AOCTHUYDb CICAYIOINIUX PE3YJIbTATOB!:
B npedmemmm HanpaeeHuu:
Dnemenmut meopuu MHoOJIcecme u MamemamuyiecKkoil 102uKi.
Y4eHuk HAay4YUTCA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOKECTBO,
nepeceyeHne, 00beJMHEHNE U PA3HOCTh MHOKECTB, UNCIOBbIE MHOXKECTBA HA KOOPIUHATHON
IpSIMOii, OTPE30K, MHTEPBAJI, TOJTYHHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOUKOH, rpaduyeckoe
MIPEACTABICHUE MHOKECTB HA KOOPANHATHOM INTIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM; OIIEPUPOBATH
MOHATUSAMMU: YTBEPXKACHUE, OTPULIAHUE YTBEPIKACHUS, UCTUHHBIE U JIOXKHBIEC YTBEPKICHHUS,
MIPUYKHA, CJIEACTBHE, YACTHBIN ciTyyail O0IIero yrBepKAeHHsI, KOHTPIPUMED;

IIPOBEPSTH IPUHAMIIEKHOCTD DJIEMEHTAa MHOXKECTBY;

HaXOJUTh NepeceueHue U 00beJMHEHNE MHOKECTB, B TOM YHUCJIE€ IPEJICTABICHHbBIX rpaduuecku
Ha YMCJIOBOM MPSIMOM M HA KOOPAMHATHOW INTIOCKOCTH;.

Yucna u evipasrxcenus.
VY4eHuk Haydurcs:

CBOOOIHO OMIEPUPOBATH MOHATUSAMU: HATYPATLHOE YUCIIO, MHOXKECTBO HATYPAIbHBIX YHCE,
1[EJ10€ YHUCII0, MHOXKECTBO LIETIBIX YKCel, OOBIKHOBEHHAS IPOOk, IeCATUYHAS POOb,
CMEIIIaHHOE YHUCIIO, PAIMOHATLHOE YMCIIO, MHOKECTBO PallMOHAIBHBIX YHCEN, HPPAIIMOHAITBHOE
YHCII0, KOPEHb CTEMEHU N, ACHCTBUTEIHLHOE YHCIIO, MHOKECTBO JICHCTBUTEIBHBIX YUCEIL,



reoMeTpHUECcKasi HHTEPIPETalUs HATYPAJIbHBIX, LENbIX, PAllHOHAIBHBIX, JEHCTBUTEIBHBIX
qHCell;

—  BBIIOJHATH OKPYIJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN € 33JaHHON TOYHOCTBIO;

—  BBINOJIHATH BBIYMCIEHUS U IpeoOpa30BaHusl BBIPAXKEHUN, COJEPKAIMX AEUCTBUTEIbHBIC
4KCJIa, B TOM YHCJIE KOPHU HaTYPAJIbHBIX CTEIIEHEN;

—  BBINOJHATH CTaHAPTHBIE TOXKIECTBEHHBIE IPE0OPa30BaHUS TPUTOHOMETPHUECKUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPALIMOHATIbHBIX BBIPAXKEHUH.

Ypaseunenusn u nepagencmea.
Y4eHUK HayquTCs:

— cBOOOJIHO OIEPUPOBATH MOHATUSAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCWJIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTroro ypaBHEHUS, ypaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs yPABHEHUM;

— peuaTh pa3HbI€ BUJIbl YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPbIE
ypaBHeHus 3-ii U 4-i1 cTeneneil, poOHO-pallMOHANbHbBIE U UPPALMOHAIBHEIC;

— OBJIaJETh OCHOBHBIMHU THUIIAMH [10KA3aTENIbHBIX, TOrapu(PMUUECKIX, UPPALUOHAIBHBIX,
CTENEHHBIX YPaBHEHUH U HEPABEHCTB M CTAHJIAPTHBIMU METO/IaMU UX PEIICHUH U IPUMEHATh
UX MIpU PELICHUH 33]1aY;

— TPHUMEHATH TeopeMy be3y K perieHuto ypaBHeHUH;

— INPUMEHATH TeopeMy Buera /i penieHns HEeKOTOPhIX YPaBHEHUI CTENIEHU BhIIIE BTOPOIA;

— BIIQJIETh METOJIaMH PEIICHUS YpaBHEHH, HEPABEHCTB U X CHCTEM, YMETh BEIOUPATh METOT
pereHust 1 000CHOBBIBAThH CBOM BBIOOD;

— MHCIIOJIB30BaTh METOJ UHTEPBAJIOB JJIsl pEILIEHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
palMOHANIBHBIX U BKJIIOYAIOLIUX B C€0s1 MPPALlMOHAJIbHBIE BEIPA)KEHUS;

— pewarh anredOpanyecKrue ypaBHEHUSI U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuuecKiuM METOIaMu;

—  BJIAJETh Pa3HBIMU METOJAMH JI0Ka3aTEIbCTBA HEPABEHCTB;

— peuarb ypaBHEHHMs B LIEIBIX YNCIAX;

— M300paxkaTh MHOXECTBA HA IUIOCKOCTH, 3a/1aBaeéMble YpaBHEHUSIMH, HEPAaBEHCTBAMH U X
CUCTEMAaMHU;

— cBOOO/IHO MCIOJIB30BaTh TOXK/AECTBEHHbIE TPE0Opa30BaHUs IPU PELIEHUU YPaBHEHUH U cHCTEM
YPaBHEHUM.

Dyukyuu.
VY4eHUK HayuHuTCs:

— BJaJIeTh NOHATUSMU: 3aBUCUMOCTh BEJIMYUH, (PYHKIINS, apTyMEHT U 3HaueHHe QyHKIUH,
00JacTh ONpPEENICHNS U MHOYKECTBO 3HaUE€HUHN (YHKINH, rpaduK 3aBUCUMOCTH, TpapuK
GbyHKIMHU, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha YHCIOBOM
MIPOMEXYTKe, yObIBAHHE HA YHCIOBOM ITPOMEXKYTKE, HauOOJIblIIee U HauMEHbIIIee 3HaUCHHE
(GYHKIMU Ha YMCIOBOM MPOMEXYTKE, epuoindeckas (yHKINA, IepUO/], YeTHAS U HeUeTHas
(GYHKIIMHM; YMETh IPUMEHSATh 3TH MOHATHS NIPU PELISHUH 3a]1aY;

— BJIQJIETh MOHATHEM CTeNeHHas (PYHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh CBOHCTBA
CTENEeHHON (PYHKLIMU MPH PEILICHUH 3a1a4;

— BJaJIeTh NOHATUSAMU MOKa3aTeNbHas (PYHKIUS, IKCIIOHEHTA; CTPOUTh UX TPapUKU U YMETh
MIPUMEHSTh CBOMCTBA MOKa3aTeIbHON (YHKIIMU MIPH PEIICHUHN 3a]1a4;

—  BJIQJIETh MOHATHEM JIorapudmuyeckas pyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh
CBOMCTBa Jlorapu(pMUUEcKOi QyHKIIMH IPU PELICHNH 33/1a4;

— BJaJIeTh NOHATUSMHU TPUTOHOMETPUYECKUE (PYHKIINH; CTPOUTH UX IPaPUKH U YMETh
MPUMEHSTH CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUH MTPH pellIeHUH 3a/ay;

— BJaJIeTh NOHATHEM oOpaTHas QYHKIUS; IPUMEHSTh 3TO MOHSITHE P PELICHUU 33]1aY;

— TPUMEHATH NIPU PEIICHUH 3a]]a4 CBOWCTBA (DYHKIUIT: YETHOCTb, IEPUOJUUHOCTD,
OrPaHUYEHHOCTH;

— TNPHUMEHATH NPH PEeIIeHUH 3aa4 IpeoOpa3oBaHus rpadukoB GyHKINH;



— BJaJIeTh NOHATUSAMHU YHCIIOBAs MOCIEI0BATEIbHOCTD, apudMeTHUecKasi U TeoMeTpuyecKas
MIPOTpECCusi;

— TIPUMEHATH NPHU PEIICHUH 3aa9 CBOMCTBA U MPU3HAKY aprU(PMETUUECKON U TEOMETPUICCKOM
MPOTrPECCUH.

Dnemenmovl mamemamuyuecKozo ananusd.
Yuenuk Hay4YUTCA:

—  BIIQJIETh TOHATHEM OECKOHEUHO yOBIBAOIIAs T€OMETPUYECKast IPOrPECCUsi U YMETh IPUMEHSATh
€ro IIpU PELICHUH 3a/1a4;

— TPHUMEHATH I PEIICHUS 3a7a4 TEOPUIO IIPENIETIOB;

—  BJIQJIETh MOHATHSIMU OECKOHEUHO 0OJIbIINe U OECKOHEUHO MaJlble YHCIIOBbIE
[I0CJIEI0BATENbHOCTH U YMETh CPABHUBATh OECKOHEYHO OOJIbLINE U OECKOHEUHO Mallble
IIOCJIEI0BATEIILHOCTH;

—  BJIQJIETh MOHATHAMMU: IPOU3BOIHAS (DYHKIIMH B TOUKE, IPOU3BOAHAS (QYHKLINY;

—  BBIYUCIIATH IPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKUUH U UX KOMOUHAIIWA;

— HccienoBarh GyHKIUHM HA MOHOTOHHOCTb U AKCTPEMYMBIL;

—  CTpOUTH rpa)MKu ¥ MPUMEHSTH K PEIICHHUIO 33/1a4, B TOM YHCIIE C TapaMeTPOM;

— BIIQJICTh TIOHSATHEM KacaTelbHas K rpaduKy QyHKIMU U yMETh PUMEHSTH €T0 MPH PEIICHUH
3a1ad4;

—  BJIQJIETh NOHATHSMHU NEpBOOOpa3Has PyHKIUS, ONpeAeICHHbIN HHTErpa;

— INpuUMEHATh TeopeMy HproTona—JIeiiOHuma u ee ciaeacTBUs Ul peLeHus 3aady. .

Cmamucmuka u meopus 6epoamuocmeil, 102uKa U KOMOUHAMOPUKA.
Y4yeHuk Haydurcs:

— OIepupoBaThb OCHOBHBIMHU OIUCATEIbHBIMU XaPaKTEPUCTUKAMHU YHUCIOBOr0 HabOpa, MOHATHEM
reHepajbHasi COBOKYIIHOCTh U BBIOOPKOM U3 HEE;

—  ONepUpPOBATh MOHATUSMH: YACTOTA U BEPOSITHOCTH COOBITHS, CyMMa M IPOU3BEJICHHE
BEPOSTHOCTEH, BBIYUCIISATH BEPOATHOCTH COOBITHI Ha OCHOBE MO/ICYETa YHCIIA UCXO/I0B;

— BJaJIeTh OCHOBHBIMU MOHATHSIMH KOMOMHATOPUKU U YMETh UX IPUMEHSTh [IPU PEIICHUN
3a1ad4;.

Texcmosvie 3a0auu.
Y4yeHuk HayduTcs:

pelaTh pa3Hble 3aJa4X MOBBIIIEHHOW TPYAHOCTH;

aHaAJIM3UPOBATh YCIOBHE 3aJ]auy, BEIOUPATh ONTUMAIIbHBIA METO/1 PELICHN 33aJ]auH, paccMaTpuBas
pa3IMYHbIE METOBI;

CTPOUTH MOJIEJIb PEIIEHUS 3a]]au, IPOBOIUTH JOKA3aTeNbHbIE PacCYKICHUS IIPH pEIICHUN
3aJa4u;

pewats 3a1auu, Tpelyroue nepedopa BapuaHTOB, IPOBEPKH YCIOBHA, BBIOOpA ONTHMAIBHOTO
pe3yJbTaTa;

AHAIM3UPOBATh U UHTEPIPETUPOBATH NOTyYEHHBIE PELICHUS B KOHTEKCTE YCIIOBUS 3a]auu,
BBIOMPATH pelIeHUs], He TPOTUBOPEYALEe KOHTEKCTY;

NEPEBOUTH NP PEUICHUH 3a/1a4l MH(POpMAaIIHIO U3 OJHOW (DOPMBI 3aITUCH B IPYTYIO, UCHOb3YS
IpU HEOOXOIMMOCTH CXEMBbI, TA0IHIIbI, TPAPUKH, TUArPAMMBI.

TI'eomempuas.
Y4eHuk Haydurcs:

—  BJI3JIETh TE€OMETPUYECKHMHU MOHATUSAMHU IIPH PELICHUH 33734 U IPOBEICHUN MaTEMaTHYECKUX
pacCyKJIeHUH;

—  CaMOCTOSTEIBHO (OPMYIIHPOBATH OMPEIEIICHIS TEOMETPUIECCKUX (PUTYp, BBIIIBUTATH THITOTE3HI
0 HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPHUUECKUX (DUTYp U OOOCHOBHIBATH MJIM OIIPOBEPTATh
uX, 0000111aTh WM KOHKPETU3UPOBAThH PE3yJbTaThl HA HOBBIX Kjaccax (uryp, mpoBOJHUTH B
HECJIOXKHBIX CTydasx Kiaccu(uKamuio Guryp mo pasinaHbIM OCHOBaHHUSM;

— HCCIEJ0BATh YEPTEXH, BKII0OYas KOMOUHAIIMH (HUTYp, U3BJIEKATh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMAIINIO, TPECTABICHHYIO Ha YepPTEXkKax;



pelars 3aJa4d FeOMETPUYECKOT0 COAEP/KAaHuUs, B TOM YHCIIE B CUTyalUsIX, KOI1a aJITOPUTM
peLIEHHsI HE CIIEAYET IBHO U3 YCIOBHS, BBITOIHATH HEOOXOAMMBIE JUIs PELICHHUS 3aaul
JIONOJTHUTEBbHBIE TOCTPOEHUS, UCCIIEA0BAaTh BOZMOKHOCTb IPUMEHEHUS TEOPEM U (popMyIT
JUIsl pelleHus 3a/1a4;

yMeTh (GOpMYIMPOBATh U JOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHHUS;

BJIAJICTh MOHATUSMH CTEPEOMETPUHN: ITPU3Ma, MapaJIeNICIINIIE], INPaMHUIa, TETPadIp;

UMETb IIPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUU U CIEICTBUSIX U3 HUX U YMETh IPUMEHSTh
UX IIpU PELICHUH 33]1a4;

YMETb CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C UCIIOJIB30BAHUEM Pa3JIUYHBIX METOJIOB, B TOM
YHUCJIE U METOJA CIIEJIOB;

UMETh IPEJCTABJICHUE O CKPEIIMBAIOIIMXCS IPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh YTOJI
U PACCTOSIHUE MEXAY HUMU;

IIPUMEHATH TEOPEMBI O NAPAIUICIBHOCTHU MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE IIPU PELLIECHUN
3azad4;

BJIA/IETh MOHATUSIMU JIBYTPAaHHBIN yroJl, yroj MKy IJIOCKOCTSMU, EpIEHANKYIIPHbIE
IJIOCKOCTH M YMETh IPUMEHSATh UX IIPU PEILICHUU 3a]a4;

BJIA/IETh MOHATUSMMU IIPU3MA, MapaJuIeNIeIAIIE] U IPUMEHATH CBOMCTBA MapauIeIeIUIe a IPU
pELIEeHNN 3a/1a4;

BJIAJIETh IOHATUEM IIPSIMOYTOJIBHBIN NapaJIJIENIEIUIIE] U IPUMEHATH €r0 IPY PEIICHUH 3a1a4;
BJIa/IETh MOHATUSIMU NUPaMK/Ia, BUABI TUPAMU/, 3JIEMEHTHI IPABUILHOW MUPAMUJIBI U YMETh
MPUMEHSTh UX IPU PELICHUH 3a/1a4;

BJIA/IETh MTOHATHEM ILJIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IIPUMEHSTH €r0 IIPH
pELIECHNN 3a]1a4;

BJIAJICTh MOHATUSMU TeJla BpameHust (UIMHAP, KOHYC, map u cdepa), X CEYCHUs U YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIA/IETh MOHATUSIMH KacaTeJIbHbIE IPSIMBbIE U INIOCKOCTU U YMETh IIPUMEHSATD U3IPU PELICHUH
3a/1a4;

Bekmoput u koopounamut 6 npocmpancmee.
Y4yeHuk Haydurcs:

BJIaJIETh MOHATUAMHU BEKTOPBI U UX KOOPAUHATHI;

YMETh BBIMIOJHATH ONepaliy HaJl BEKTOpaMH;

HCIOJIb30BaTh CKAJISAPHOE MPOU3BEAEHUE BEKTOPOB IIPU PELICHNUH 3a/1a4;

IPUMEHSATh YPAaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSIHUSA MEXy TOUKaMH, ypaBHEHHE cepbl
IIpY PELICHNH 33]1a4;

MIPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE MPHU PELICHUH 3a/1a4.

Pa60qa;1 porpamMma COJCPIKUT CIEAYIOIINE Pa3/Iebl:

Anrebpa u Hauana aHanusa, 10-11 kiacc

JlelicTBUTENIbHBIE YUCIIA

CrenenHast QyHKIHS

IToka3zarenpHas QyHKIMS

Jlorapudmmueckas pyHkus

Tpuronomerpuueckas GyHKIUs

TpUroHOMEeTpUYECKUE YPABHEHUS

ITpounsBoHas

WuTerpan

OO |N|O(OBA|WIN -

KomMmOuHaTopuka u cTaTUCTHKA

I"'eometpus, 10-11 knacchl

IlepneHauKyISIpHOCTD MPSMBIX U MJIOCKOCTEMN

ITapaJu1eIbHOCTB NPSIMBIX U IUIOCKOCTEH

MHOrorpaHHuKu

OO0BEMBI TET

OB WIN|F

BeKTOpBI B IPOCTPAHCTBE




CormnacHo yueOHOMY IUTaHY Ha N3y4CHNE MAaTEMAaTHKH.
B 10 xiacce — 204 yvaca B roj (u3 Hux 136 yacoB — anrebpa 1 Hayajga MaTEMaTUYECKOTO

aHanu3a, 68 4acoB — reoOMeTpus);
B 11 xiacce — 204 yvaca B roj (u3 Hux 136 yacoB — anreOpa 1 Hayajga MaTEMaTUIECKOTO

aHanu3a, 68 YacoB — reOMeTpus).

OO61ee uncno yaeOHbIX YacoB npeamera «Maremarukay - 408 qacos.

[IpenycmoTpens! crnenyromue GopMbl KOHTPOJIS: MO anredpe U HavaiaMm aHajan3a - BXOAHBIE,
MIPOMEXKYTOUHBIE, UTOTOBBIE KOHTPOJIbHBIE pA0OTHI, TECTUPOBAHKE; IO TEOMETPUU — 3aYETHI U

KOHTPOJIbHBIE Pa0OTHI.



