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IHOACHHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma I10 recoMeTpuu COCTaBJICHA:

- Ha OCHOBe (elepanbHOTO KOMIIOHEHTa TOCYAAPCTBEHHOTO CTaHAAapTa CpPEIHEro
(momHOTO) 001IIETO 0Opa30BaHMS,

- IPUMEPHOI MPOrpaMMBbl IO MaTEMAaTHUKE OCHOBHOTO 00IIero 00pa3oBaHus,
- aBTOpcKoi mporpamMmel «I'eometpus, 10 — 11», aBT. JI.C. Atanacss u 1p.,

-denepanbHOTO TEepeuHss YYCOHMKOB, PEKOMEHJIOBAHHBIX MUHUCTEPCTBOM OOpa30BaHUS
Poccuiickoii ~ dexepanmu K HCHOJIB30BaHWUIO B 00pa3oBarejbHOM  Mpolecce B
o0meobpaszoBarenbHbIX yupexaeHusx Ha 2016-2017 ydeOHbIi To1,

C y4eToM TpeOOBaHHMA K OCHAIIECHUIO 00pa3oBaTeILHOTO IPOIecca B COOTBETCTBHH C
COZICp)KaHUEM HAIOJHCHHsI yYeOHBIX IMPEJIMETOB KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa
oO1mero oOpazoBaHus.

Hughopmayuonno-memoouueckasn byHKIHS M103BOJISIET BCEM y4acTHUKaM
00pa3oBaTebHOTO TIpoIlecca TONYYUTh TMPEACTaBICHHE O IeNsAX, COAEp)KaHWH, OOIei
CTparerun O6y‘ICHI/ISI, BOCIIUTAHUA W Pa3BUTUA YyUalIUXCSA 11 xmacca cpeacrBaMu 1IaHHOTO
y4eOHOro ImpeaMeTa.

Opzanuzayuonno-nnanupyrowjana  QyHKIUS — TpPEIyCMaTpUBAeT  CTPYKTYPHPOBAHUE
y4eOHOTO MaTepHaia, ONpeeIeHNE er0 KOJIMYECTBEHHBIX U KaUe€CTBEHHBIX XapaKTEPHUCTHK.

JlanHast paOodvasi Tporpamma, TEM CaMbIM COJCHCTBYET COXPAaHCHHIO EIMHOIO
00pa3oBaTeNbHOTO TMPOCTPAHCTBA, HE CKOBBIBAaS TBOPYECKOH WHHUIIMATUBBI  YUHUTEINEH,
HPEIOCTABIISICT UIMPOKHE BO3BMOKHOCTHU JUISl PealTi3allii Pa3InYHbIX MOIXOM0B K HOCTPOCHUIO
yueOHOTo Kypca.

ean
W3ydeHre MaTeMaTHKU B CTapIiei 1mKkolie Ha 0a30BOM YpOBHE HAMpaBIeHO HA JOCTHUKCHHE

CHEAYIOIIUX LETECH:

e (¢opMHupOBaHHE TMPEACTABJEHHII O MaTeMaTWKe KaK YHHBEPCAIbHOM SI3bIKE HayKH,
Cpe/CTBE MOJICTIMPOBAHUS SIBICHHUI U MPOLIECCOB, 00 HIEAX U METOJaX MaTeMaTHKH;

e pa3BHTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, allTOPUTMHUIECKON
KYJIBTYpBl, KPUTHYHOCTH MBIIUICHUs] HA YPOBHE, HEOOXOAMMOM sl 0OOy4eHHs B BBICILICH
IIKOJIE MO COOTBETCTBYIOIIEH  CIENMaNbHOCTH, B Oyaymed mpodeccnoHalbHON
IESATebHOCTH;

® OBJaJeHHE MATeMATHYECKHUMHU 3HAHUAMHU H YMEHHUSIMHU, HEOOXOTUMBIMH B TIOBCEIHEBHON
’KM3HU, JUIS M3YYCHHS IIKOIBHBIX €CTCCTBCHHOHAYYHBIX IHCIHIUIMH Ha 0a30BOM ypOBHE,
IUIsL TIOJTy4eHUs] 00pa3oBaHus B 001acTAX, HE TPeOyIOIUX yIITyONeHHON MaTeMaTH4yecKOn
MIO/ATOTOBKH;

® BOCHNHTAHHWE CPEJCTBAMU MaTEMATHKH KYJIbTYypbl JHYHOCTH: OTHOIICHHS K MaTeMaTHKe Kak
9acTH OOIIEYETIOBEYECKOW KYIBTYphl: 3HAKOMCTBO C HUCTOpHEH pa3BUTHS MaTEMaTHKH,
IBOJIIOLIMECH  MareMaTHYeCKMX WJeH, IMOHMMaHUS 3HAYMMOCTH MAaTeMaTWKd ISt
00IIECTBEHHOTO IpOrpecca.



OO0ureyyeOHbIe yMeHHS], HABBIKHM U CIIOCOOBI eSITeIbHOCTH
B xome ocBoeHusI colep)kaHUSI T€OMETPUYECKOro OOpa30BaHHs ydyallhecs OBJaJeBaoOT

paSHOO6paSHHMI/I crocodoamMu ACATCIBbHOCTH, an06peTa}0T H COBCPIICHCTBYIOT OIIBIT:

-IOCTPOEHUSI M MCCIEHOBAaHUS MATEMAaTUYECKUX MOJENEH Uil ONMUCAHUS U PELICHHS
MPUKJIAJIHBIX 3a7a4, 3a/1a4 U3 CMEKHBIX JTUCIUILINH;

-BBIIIOJIHEHUS M CAMOCTOATEIBHOIO COCTABJIEHUS QJITOPUTMHUYECKUX NPEANUCAHUA U
MHCTPYKUHUN HA MaTeMaTUYeCKOM MaTepuaie;

- BBIIIOJIHEHUS PACUETOB MPAKTUYECKOTO XapaKTepa;

-MCII0JIb30BAaHUSl MaTeMaTH4ecKuX (GOpMyi U CaMOCTOSITENIbHOTO COCTaBieHus (GopMyi Ha
OCHOBE 0000IIIEHNS YACTHBIX CIYYaeB U SKCIIEPUMEHTA;

-CaMOCTOSTEIbHOW PabOThl ¢ UCTOUHHKAMU UHGpOpMAIK, 0000IIEHNS U CUCTEMATU3ALUN

MONy4YeHHOU NH(OpMaIUU, UHTETPUPOBAHHUS €€ B JINYHBIN OIIBIT;

-IPOBENICHUsST JOKA3aTeIbHBIX PACCYKJIEHUH, JIOTUYECKOTO0 OOOCHOBAaHHUS BBIBOJIOB,
pa3iuYeHusi JOKa3aHHBIX M  HEIOKA3aHHBIX  YTBEPXKIACHUW, apryMEHTUPOBAaHHBIX U
AMOIMOHAIBHO YOCTUTEIIEHBIX CYXICHHUIA;

-CaMOCTOSITEIbHON M KOJUIGKTUBHOM ACATCIIBHOCTH, BKJIIOYCHUSA CBOUX PE3YJILTATOB B
PE3YJIbTaThI paGOTBI Tpymnibl, COOTHCCCHUC CBOCTO MHCHUA C MHCHUCM IAPYIUX YYAaCTHUKOB
y‘~I€6HOFO KOJUICKTMBA U MHCHUCM aBTOPUTCTHBIX HCTOYHUKOB.

IInanupyemble pe3yabTaThbl 0CBOCHHMS Y4eOHOI0 peaMera, Kypca,
AU CUMILIMHBI.

TPEBOBAHIA K YPOBHIO
[TOAI'OTOBKHU BbIITY CKHUKOB

B pezynemame usyuenun zceomempuu Ha 6azo06om yposHe y4eHUK 0014ceH
3HATH/MIOHUMATH

o 3HAYEHUE MAaTeMaTUYeCKOM HAayKW i PELICHUS 3a/lady, BO3HUKAIOUIUX B TEOPUH U
MPaKTUKE, IMIHUPOTY U B TO K€ BpPEeMsl OTPaHUYCHHOCTh MPUMEHEHUS MaTeMaTH4YeCKHUX
METOZIOB K aHAJIM3y U UCCIIEIOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;

o 3HAYE€HHE MPAKTUKUA U BOIPOCOB, BOSHUKAIOIIMX B CaMOW MareMaTuke ajsi (popMupoBaHUs
U pPa3BUTHA MaTEeMaTHMYECKOW HAyKW, HCTOPUIO PA3BUTHS TOHATHS 4YHUCIA, CO3IaHUS
MaTeMaTU4eCKOrO aHaln3a, BOSHUKHOBEHUS U PA3BUTHUS T€OMETPUH;

o VHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTUKM MAaT€MaTHYEeCKUX pPaCCYyKIEHUM, Uux
MPUMEHUMOCTH BO BCEX OOJIACTSIX YEIIOBEUECKO JIeATENbHOCTH;

yMeTh

o pacmo3HaBaTh Ha 4YepTeXax U MOJAENSAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHTH
TpeXMepHbIEe OOBEKTHI C UX ONHCAHUSAMH, U300paKEHUSIMU;

o ONKCBIBATE B3aMMHOE PACIOJIOKEHUE TMPsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOHUsL 00 IMOM PACHOLONCEHUU;

o aHaM3UpPOBaTh B MPOCTEHIINMX cCIOydasX B3aWMHOE paclojioXeHne OOBEKTOB B

MIPOCTPAHCTBE;



L4 I/1306pa)KaTL OCHOBHBIC MHOTOTPAHHUKH W KpPYIJIBIC TCJId, BBLIIIOJIHATL YCPTCIKU 110
YCJIOBHUAM 3a1a4;

o cmpoums npocmetiwiue ceyerust Kyoa, npusmol, NUPaAmMuobl;

) pelaTh MIaHUMETPHYECKHE U IPOCTEHIIIME CTEPEOMETPUICCKUE 3a]]a4l Ha HAXOXKICHUE
reOMETPUYECKUX BEITMYUH (JIJTUH, YIJIOB, TUIOIIA/IeH, 00bEMOB);

o WCIIOIB30BaTh TIPU PEIICHHH CTEPEOMETPHUYSCKHMX 3aJ1ad TUIAHUMETPHYSCKHE (aKThl H
METO/IBL;

° MIPOBOJIUTH JIOKA3aTeIbHBIE PACCYXKICHHS B XOJ/I€ PEIICHUS 3a71a4;

HCIIOJIb30BaTh HpPlOﬁpeTEHHble 3HAHUA U YMCHHUSA B HpaKTquCKOﬁ ACATECJIbHOCTH U
MOBCETHEBHOM KU3HHU JI;

° uccnenoBaHus (MOAETUPOBAHUS) HECIOKHBIX TPAKTHUECKUX CHUTyalluidi Ha OCHOBE
U3y4YEHHBIX (OPMYI U CBOMCTB (uUryp;

o BBIUUCIICHUS] 00BEMOB U IUIONIA/IeH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PELICHUU
MPAKTUYCCKUX 3aJa4, MCIIOJIb3Yys IIpH HGO6XOJII/IMOCTI/I CIIPAaBOYHUKH W BBIYHUCIWUTCIbHBIC
YCTPOMCTBA.

Conep:kanue yueOHOro mnpeamera.

1. Crpyktypa Kypca

Ne Haumenoeanue pasoenoe u mem Bcezo uacos
n/n

1 [Merox kKoOpauHAT B IPOCTPAHCTBE 8

2 |QunuHap, KOHYC, Map 10

3 |O6bemsl Ten 14

4 |3akI0YUTENbHOE TIOBTOPEHME ITPH NMOATOTOBKE K UTOTOBOM 2

arrecTauuu
Hroro: 34

OcHoBHOe cogepiKaHue No Temam.

Meton KOOpAMHAT B IPOCTPaHCcTBe. [[ekapToBbI KOOpAMHATHI B IpocTpaHcTBe. DopMyrna
pacCTOsTHUS MKy 1ByMs TOUYKaMu. YpaBHEHUs chepsl u niockocmu. Dopmyna paccmosuus om
MOYKU 00 NJIOCKOCMU.

Bekropsl. Yron mexny Bektopamu. Koopaunatel BekTopa. CKalsipHOE NIpPOU3BEINCHHE
BEKTOpOB. /J[nMHAa BeKTOpa B KOOPAMHATaX, Yrojd MEXKIy BEKTOpaMHU B KOOpPAMHATAX.
KosnmuueapHsle BEKTOPBI, KOJULIMHEAPHOCTh BEKTOPOB B KOOPIMHATAX.
3Hamb. TIOHATHS NPSMOYTOJIBHOM CHCTEMBI KOOPAUHAT B IPOCTPAHCTBE, KOOPAWHAT TOUKH.



3namu: MOHATHE KOOPAMHAT BEKTOpa B JAaHHOH cUCTeMe KOOpAMHAT; (opMyIiy pa3ioKeHus
BEKTOpa N0 KOOPJAMHATHBIM BEKTOpaM , IpaBUJIa CIOKEHUS, BBIUUTAHUS U YMHOKEHHS BEKTOpa
Ha YMCJI0; OHITHE PaBHBIX BEKTOPOB.

3nams.: GOpMYIBI ISl HAXOXKIEHUSI KOOPUHAT CEpPEeIMHbI OTPE3Ka, BHIYMCIECHUS JJIUHBI BEKTOpa
10 €ro KOOpJAUHATaM, PACCTOSHUS MEXY IByMsI TOUKaMHU.

Ymemn: pemarh 3aaa49u 110 TEME

3nams: IOHATHE CKAJIIPHOTO POU3BEICHUS BEKTOPOB; 1BE (POPMYIIbI JJI1 HAXOXKIACHUS
CKaJISIPHOTO NMPOU3BEACHUS BEKTOPOB; OCHOBHbBIE CBOWCTBA CKAJISIPHOTO MPOU3BEACHUS BEKTOPOB

3namos: noHsITHE ABUKCHUA MPOCTPAHCTBA; OCHOBHBIC BUbI I[BI/I)I(CHPII)JI; OIpeaAcICHUA OCGBOfI,
3€pKaJbHON U LIEHTPAIBHON CUMMETPHUH, NTAPAJUIEIIbHOTO IEPEHOCA.

Ymemn: pemarh 3aaa49u 110 TEME

Huaunap, xkonyc u map. LHumuaap u xoHyc. Yceuennwiti konyc. OCHOBaHHE, BBICOTA,
OOKOBasi MOBEPXHOCTh, OOpa3yromias, pa3Beprka. Ocegvle CeueHus U CeyeHust NapanlelbHble
OCHOBAHUIO.

[Iap u cdepa, UX cCEUCHUS, KacamenbHas NI0CKOCMb K cghepe.

3nams. OHATHUS MIIHHAPUICCKONW TOBEPXHOCTH, IIMIIMHIPA U €T0 AJIEMEHTOB (OOKOBOMA

MMOBEPXHOCTH, OCHOBAaHUH, 00pa3yIOINX, OCH, BEICOTBI, Painyca), pa3BepTKH OOKOBOMA
MOBEPXHOCTH IIWJIHH/PA; CCICHUS IMITHMHIPA; GOPMYITBI i1l BBIYUCIICHUS TUTONIA I OOKOBOW U
MOJIHOW TTOBEPXHOCTU LUITUHIPA.

MOHSITHSI KOHMUECKOH MOBEPXHOCTH, KOHYCa U €T0 DJIEMEHTOB, Pa3BEPTKH OOKOBOI MOBEPXHOCTH
KOHYCa, YCEYEHHOTO KOHYCa U €r0 JIEMEHTOB; (JOPMYIIBI IIOIIA I OOKOBOM U MOJHOM MO-
BEPXHOCTH KOHYCA U YCEYEHHOI'O KOHYCa; CEYEHUsI KOHYCa U YCEYEHHOI'0 KOHyca

3nams: IOHATHUS ChEPBI,
apa v ux 3JIEMEHTOB, ypaBHEHUS TIOBEPXHOCTH, KacaTeIbHOU TUIOCKOCTH K cdepe, TOUKH

KacaHMs; CBOMCTBO M MPU3HAK KacaTeJIbHOM TUIOCKOCTHU K cepe; ypaBHeHHE cPepbl; Hopmyry
iomanu chepsl.

Yuems: peaTh 3aaa4u 1o TEME

Oo0beMbl Te. [Honamue 06 obveme mena. Omuowenue 06vemos noOOOHbBIX meil.

@opMmynbl  00beMa Ky0a, MpsSMOYTOJbHOIO Hapajulesienuiena, IPU3MBbl, LUIHHAPA.
®opMynbl o0beMa MUpaMuabl U KoHyca. DOpMynbl IUIONAAM MOBEPXHOCTEH NMIMHIApA M

koHyca. @opmyrnsl 00beMa mapa 1 IIomay chepol.

3uamu: noHsTHE 00BbEMA; CBOMCTBa 00BEMOB; TEOPEMY U CIEICTBHE 00 00beMe mpsi-
MOYTOJIHOTO TIapaiieIeuIe/ia.

3uamu: Teopemy 00 o0ObeMe NpSAMON PU3MBL, TeOpeMy 00 00beMe IUIHHIIPA,
OCHOBHYIO (DOPMYJTY JUIsl BBIYMCIIEHUS] OObEMOB Tell,

TeopeMy 00 00beMe mupaMubl , GopMyay 00beMa YCEUEHHOM MUPaMHUIBL.

TeopeMy 00 oObeMe I1apa; onpeeIeHHs apoOBOTO0 CETMEHTA, IIIAPOBOTO CJIOS U IIAPOBOTO
cekTopa; GopMyJIbl Ul BHIYMCIECHUS 00bEMOB IIapa U yacTei mapa; GopMyity miomanu chepsol.

Yuems: peaTh 3aaa4u 1o TeMeE



IlepeyeHb KOHTPOJIBbHBIX PadoT.

I'naBa Ne Tema
MeTon KOOpIMHAT B TPOCTPAHCTRE. MeToa KOOpJIMHAT B MPOCTPAHCTRBE.
1
[uwmHap, KOHYC U 1Iap [umaap, KOHYC U TIap
2
OO0BeMBI TEIL. OO0BeMEI TeIL.
3

KosimyecTBO 4aCOB M KOHTPOJIBHBIX Pa00T 10 YeTBEPTAM

1 yeTBepTH

Bcero wacoB - 8 k.p.—1

2 yeTBepTh

Bcero wacos - 8  k.p.—

3 4eTBepTh

Bcero gacos - 11 K.p.— 1
4 yeTBepThH

BcerowacoB- 7 k.p.—1

KasengapHo — TeMaTH4eCKoe IJIAHNPOBAHUE 110 TeOMETPHHU
1 yac B Hegea10, 34 yaca 3a roj.

N Tema Koummu Jomaninee Hara
n/n eCTBO 3aaHue
4acoB
I'masa V. MeToa KOOpAMHAT B IPOCTPAHCTBE 8




§ 1. KoopauHaTbl TOYKM U KOOPAUHATbI BEKTOPA

1 | [IpsamoyrombHas cucTeMa KOOPJAMHAT B 1 11.46,47, Ne 402-
npocTpancTee. KoopauHaTEI BEKTOpPA. 404
2 | CBA3b MeXay KOOPAMHATAMM BEKTOPOB 1 .48, Ne 410-412
U KOOPIMHATAMH TOYEK.
3 | IIpocreiimme 3a1auu B KOOpAMHATAX. 1 .49, No 424, 426,
427
§ 2. CKkanapHoe npousBeaeHUe BEKTOPOB
4 | Yrom mMexty BeKTOpaMu. 1 .50, Ne 441
S | CkassipHO€E IPOU3BENIEHNE BEKTOPOB. 1 .51, Ne 444-447
6 | Boiunciienne ymioB  MEXIy ~OpSAMBIMH U 1 . 52, No 464
IJIOCKOCTSIMM.
7 | IloBrOopeHue Teopuu, peuieHre 3a1a4 1o TeMe. 1 No 467, 468
8 | KonrponbHas padota no teme « Meton 1
KOOPJIMHAT B MPOCTPAHCTBEN
I'maa VI. llnjauHap, KOHYC U ap 10
§ 1. UnnuHpp
9 [Tonsitue mwnuugpa. [lnomans MNOBEPXHOCTH 1 m. 59,60Ne 521, 522
[UIMH]IPA.
10 | Pemenue 3aga4 no teme «Lmummaapy. 1 No 524, 527
§ 2. Konyc
11 | Ilonstue koHyca. Ilnomans TOBEPXHOCTH 1 m. 61, 62, Ne 547,
KOHYcCa. 548
12 | YcedeHHbI KOHYC. 1 m. 63, Ne 551, 553
§ 3. Cepa
13 | Cdepa u map. YpaBHeHue chepsl. 1 1. 64,65, Ne 573,
574,576
14 | B3sauMmHoe pacrosioxeHue cepbl U MIO0CKOCTH. 1 1. 66, Ne 580, 582
15 | KacarenpHas II0CKOCTh K cdepe. 1 .67, Ne 587, 592
16 | ILmomans cdepsl. 1 .68, Ne 593, 595,
596
17 Pemenue 3a1a4 Ha MHOTOrpaHHUKU, TAIUHAP, 1 m.69-73.
KOHYC ¥ map. Mi3ydueHue BOIpoCOB TEOPHUH.
18 | Kourpoabnas padora Ne2 «{unusap, KOHYC U 1 .59 - 73
map.
I'naBa VII. O0beMbI Teil 14
§ 1. O6bem NpPsIMOYTOJIbHOIO NAapaJljie/ienumnena
19 | [lonatue o6bema. OOBEM MPSIMOYTOJIBHOIO 1 1.74,75, Ne
napajuieenuIesa. 648(B,r), 649(r)
20 | OOGbeM npsMOI PU3MBI, OCHOBAaHUEM KOTOPOii 1 . 75, Ne 650-652
SIBIISIETCS IPSIMOYTOJIBHBIN TPEYTOJIHHHK.
§ 2. O6bem NpAMON NPU3MbI U LUAUHAPA.
21 | Teopembl 00 oObemMe MpsIMOH NPU3MBI U 1 . 76, 77, Ne 659,
AJIMHAPA. 663 (a),
22 | IloBTOpEHNE BONPOCOB TEOPUHU U PELICHHE 1 Ne 665, 666




| samau.

§ 3. 06bem HaKNOHHOI NPU3MbI, NTUPAaMUAbI U KOHYCa

23 | Boiuncienne 00bEMOB TelI € ITOMOIIBIO 1 m. 78, Ne 678, 679
OTpeIeNIEHHOTO UHTErpaa.
24 | OOBbeM HAKJIIOHHOM MPU3MBI. 1 m. 79, Ne 674, 680
25 | OO0beM nupaMu/bl. 1 . 80, 684, 685
26 OBvem KoHyca 1 m. 81, Ne 701, 702,
) 705
27 | Pemenne 3agau 1 Ne 707, 708
§ 4. O6bem wapa 1 naowaab chepol
28 | O6bemM miapa. 1 m 82, No 711, 712
29 | O6wveM mapoBOTrO CErMEHTA, IIAPOBOTO CIIOS U 1 m. 83, Ne 714-716
1IaPOBOI0 CEKTOPA.
30 | ITnomans chepsl. 1 . 84, Ne 723, 724
31 | Pemenue 3amay. 1 3ax B TETP.
32 | KoutpoJsbHas padora Ne3 «OObEMBI T 1
3akjI0unTe/IbHOE OBTOPEHNE NPH MOATOTOBKE K HTOTOBOI aTTECTALIMYU N0 reoMeTpun 24
33 | [lmnunap, KOHYC U 1ap. 1
34 | O6beMsl Tel. 1

COI'NTACOBAHO

COTJIACOBAHO

[TpoTokosn 3ace1aHHsl METOAMUYECKOTO COBETA 3amectutens aupekTopa YP
MBOY Kosputnosckas COILLI
or_[l6 2 2018 roga No 2~ ;

‘L//Zf‘ £ [’lu,immbv;//.//
Uloecery, Kowenesa JIIT. ;
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Epmakosa M.C
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