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CootserctByer ®I'OC ocHOBHOrO 00111€T0 00pa30BaHus

npuka3 MuHHCTepCcTBa 00pa3zoBanHus H Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897 (B pemaxuuu npuka3oB Munoopnayku PO or 29.12.2014
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Pabouass mporpamMma mo maremaruke (0a30BbIi ypoBeHb) misi 10 kiacca cocraBieHa Ha
OCHOBE!
-denepanbHOro rocyJapCTBEHHOTO 00pa30oBaTeNIbHOTO CTaHIapTa OCHOBHOTO 00111ero oopa3oBanus (

npuka3 MuHmucTepcTBa oOpazoBanust U Hayku Poccuiickoii @enepanuu ot 17 mexabps 2010 r. Ne
1897)

- [Iporpammebl 00111€00pa30BaTENBHBIX YUPEXKACHUH. Airedpa 1 Havana aHaIU3a.
10 — 11 xmaccsr / cocraButensd T.A. Bypmuctposa. — M.: [IpocBemienue.
[Tporpammel oG1ieoOpazoBaTenbHbIX YupexaeHui. ['eomerpust. 10 — 11
knaccesl /  coctaButens T.A. Bypmuctposa. — M.: [Ipocsenienue.
- O6pazoBarenbHOM Tporpammbl 1o Mmatematuke MBOY COI Ne5 r. BsispMbl
- Konuenmus passutust MmaremaTuueckoro oopaszoBanus B Poccuiickoit @enepaunn
-OenepanpHoro mepeuHs ydeOHuKoB Ha 2022 - 2023 y4eOHbBII roA, PEKOMEHIOBAHHOTO
MunucrepctBoM o0pa3zoBaHus U HayKu PO .

Paccuurana na 136 4.B roa, 4 4. B HEAEIIO.

Jis1 peasm3anum padoueil mporpaMMbl MCII0JIb3YeTCsl KOMILIEKT

1. Anrebpa u Havajga mareMatuueckoro aHamuza. 10— 11 kmaccel (0a30BbI M yriyOIeHHBIN
YPOBHHM): y4eOHUK 1Jis1 001eo0pa3oBaTenbHbix opranu3anuii A. I'. Mopakosuy, I1. B. Cemenon. M.:
Jeomerpust 10-11 kmaccel. YueOHuMK Juisi 0O0IIe00pa3oBaTeNbHBIX oOpraHu3anuii (0a3oBbI U

yrinyonenssiii ypoBau) JI.C. Aranacss, B.®. byry3os, C.b. Kagomues u np. M

Llens oOyueHwus.

1. B HaIlpaBJICHUU JINYHOCTHOT'O PA3BUTUA:

®1103HaBATh OKPYXAIOIIUK MHUP C TOMOIIBIO HAOIIOACHNUS, U3MEPEHHUS, OIIBITA,

MOJICIUPOBAHMS; CPABHUBATH, COMIOCTABIIATH, KIIACCU(PUIIUPOBATH, PAHKHUPOBATH OOBEKTHI 110
OJIHOMY WJIM HECKOJIBKUM MPEI0KEHHBIM OCHOBAaHUSAM, KPUTEPHSIM; TBOPUECKH pelliaTh yueOHbIe
U TIPaKTUYECKUE 3a]]a4ui: YMETh MOTUBUPOBAHHO OTKAa3bIBAThCS OT 00paslia, HCKaTh
OpPUTHHAJIbHBIE PEICHUS

® YyMEHHUE BCTYIaTh B peueBOe 00IeHNE, YIaCcTBOBATh B

Jajore, MOHUMATh TOUKY 3peHHs coO0eceTHUKa, IPU3HaBaTh IPaBO Ha MHOE MHEHUE;
COCTaBJICHHE IIJIaHa, TE3UCOB, KOHCIIEKTA; IPUBEJCHNE IPUMEPOB, 000D apryMEHTOB,
(GopMynHupoBaHUE BBIBOJIOB; OTPAXKEHUE B YCTHOM MJIM MUCbMEHHON (hopMe pe3yIbTaTOB CBOCH

JCATCIIBHOCTH



® CaMOCTOSTEIbHAs OpraHu3alusl yaeOHOM NesTeIbHOCTH; BJIaJIeHHEe HaBbIKaMU
KOHTPOJISI U OLICHKHU CBOEH AESITENbHOCTH, IOUCK U YyCTpaHEHHE MPUYUH BO3HUKILIUX TPYIHOCTEIH;
OIICHUBAHUE CBOUX YUEOHBIX JOCTHKECHUI; BJIaJICHUE YMEHUSIMHU COBMECTHOU JEATEILHOCTH:

COorjIaCOBaHMEC U KOOpAUHALUA ACATCIBbHOCTH C APYTUMHA €€ YyHaCTHUKAMMU.

2.MeranpenMeTHbIe

L] HJIaHI/IpOBaHI/IH 158 OCYIJ_ICCTBHGHI/IH aHFOpHTMquCKOﬁ ACATCIIbHOCTH, BBIIIOJIHCHHUA 3aJaHHBIX U
KOHCTPYHMPOBaHUs HOBBIX AJITOPUTMOB;

® pelieHHs pa3HOOOPA3HBIX KIACCOB 3a7a4 U3 Pa3IMYHbIX Pa3aelioB Kypca, B TOM YHCIIe 3a/1a4,
TPEOYIOLIMX TOUCKA IYTH U CIIOCOOOB PEIICHHS,

® JICCIICI0BATEILCKOM IS TEIIbHOCTH, PA3BUTHS UJICH, IPOBEICHHS SKCIICPUMEHTOB, 00001IeHUS,
MOCTAaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

® SJJCHOI'O, TOYHOTIO, FpaMOTHOFO HN3JI0KCHUSA CBOUX MI)ICJIGI;'I B YCTHOI\/JI nu HHCBMCHHOﬁ peqH,
MCII0JIb30BaHUS PA3IMYHBIX SI3bIKOB MATEMATHKHU (CIIOBECHOIO, CAMBOJIMYECKOT0, rpa(uuecKoro),
CBOOOIHOTO TIEPEX0/1a C OJHOTO S3bIKA HA APYTOU JIIsl IDTFOCTPAILMN, HHTEPIPETAIUH,
apryMeHTaIliy U JIOKa3aTelbCTBa,

L] HpOBeI[eHI/Iﬂ JOKA3aTCIIbHBIX paCCY)KIleHI/If/'I, apFYMCHTaIII/II/I, BBIABUKCHUS TUIIOTE3 U UX
00OCHOBAHHS;

® [I0MCKa, CUCTEMATH3alll1, aHAJIW3a U KJIacCU(pUKAUU HHPOPMAIIH, UCIIOJIb30BAHUS

p83H006pa3HI>IX I/IH(I)OpMaI_II/IOHHBIX HCTOYHUKOB, BKJIOYasa

2. [IpenmerHsie:

* 3HaUE€HHE MAaTEMATUYECKOM HayKu JJisl pelleHus 3a7ay, BOSHUKAIOIIMX B TEOPUU U MPAKTUKE;
HIMPOTY U B TO K€ BPEMS OTPaHUYEHHOCTh IPUMEHEHUSI MaTEMATUYECKUX METO/I0B K aHAINU3Y U
UCCIIEIOBAaHMIO MTPOLIECCOB U SBJICHUI B IPUPOE U OOIIECTBE;

* 3HAYeHHE MPAKTUKU U BOIPOCOB, BOSHUKAIOIINX B CAMOM MaTeMaTHKe A7 (OPMUPOBAHUS U
pa3BUTHS MAaTEMaTHUECKON HAYKU; HCTOPHUIO Pa3BUTHUS MOHATHUS YHCIIA, CO3JaHUS
MaTeMaTUYeCKOT0 aHalln3a, BOSHUKHOBEHUS U Pa3BUTUSI TEOMETPHH;

* YHUBEPCAJbHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYECKUX PACcCYKJIEHUH, X TPUMEHUMOCTb
BO BCeX 00JIacTsIX YeJIOBEUECKOH eATeIbHOCTH;

* BEpPOSITHOCTHBIN XapaKTep pa3IudHbIX [IPOLIECCOB OKPYKAOLIETO MUPA.

Anrebpa



YMETh

* BBITNIOJIHATH apu(METHUECKHE JEHCTBUS, COUETasi yCTHbIE U TMCbMEHHBIE IIPUEMBI, TPUMEHEHUE
BBIUMCIIUTEIBHBIX YCTPONUCTB; HAXOAUTh 3HAUEHUS! KOPHS HAaTypaJIbHOM CTENEHU, CTETIEHHU C
paLMOHATIBLHBIM MTOKa3aTeNeM, Jorapudma, UCTIONb3ys P HEOOXOTUMOCTH BBIUUCIUTEIILHBIC
YCTPOMCTBA; M0JIb30BaThCs OLIEHKOH U NPUKUIKONW MPU NPAKTUYECKUX pacyeTax;

* IPOBOJIUTH 110 U3BECTHBIM (hOpMysIaM U MpaBuiIaM IpeoOpa3oBaHusl OyKBEHHbBIX BbIPAKEHUI,
BKJIIOYAOLIUX CTENEHH, PaIuKabl, JOrapu(pmMbl 1 TPUTOHOMETPUUECKUE (PYHKIINH;

* BBIYMCIIATH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS HEOOXOAUMBIC
MIOJICTAHOBKH U NpeoOpa3oBaHusl;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JesITEIbHOCTH U MIOBCEIHEBHON
AKHU3HU JUISL:

* IPAKTUYECKUX PacyeToB 10 (popmMynam, BKItoyast GopMyJibl, CoAepiKallie CTENEeHU, paJuKalbl,
J0rapu(Mbl ¥ TPUTOHOMETPHUYECKUE (DYHKIMH, UCTIONB3YS P HEOOXOIUMOCTH CIIPaBOYHBIC
MaTepuaibl ¥ MPOCTEHUINE BRIYUCIUTEIbHBIE YCTPONUCTBA;

@yHKIMH U TpaduKu

YMETb

* ONpeAeTATh 3HaUeHHe (YHKLUH 110 3HAUEHUIO apryMEHTa MPH pa3IMyHbIX CIIoco0ax 3aJaHus
byHKIUY;

* CTPOUTH I'paUKK U3YUEHHBIX (PYHKIINH;

* ONUCBIBATH M0 IPaQUKy U B MPOCTEHIINX ciydasx Mo (GopMylie moBeeHne U CBOWCTBA (QYHKIUH,
HaXOJUTh MO TpaduKy PyHKIIMN HAUOOJBIITNE U HAMMEHBIITNE 3HAYCHUS,

* pemaTh ypaBHEHHsI, IPOCTEHIIINE CUCTEMBl YPaBHEHUH, HCIIOJIb3Yys CBOMCTBA (PYHKUUH U UX
rpauKoB;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOM NESITETLHOCTH U TIOBCEIHEBHON
KU3HU JIJIS:

* OMMCAHUS C OMOIIBIO QYHKIMN Pa3IMUHBIX 3aBUCUMOCTEH, IPEJICTABICHUS UX IpauUIecKH,

WHTEpIpeTaIy rpaduKoB;



Havana mareMaTn4ecKoro aHaamsa

yMEThb

* BBIYMCIIATH IPOU3BOIHBIC U IIEPBOOOPA3HBIEC AIIEMEHTAPHBIX (DYHKIIHIA, MCIIONB3Ys CIIPAaBOYHBIE
MaTepHuabl;

* KCCJIEZIOBATh B IPOCTEHIINX cilydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HauOOJIbIINE U
HalMEHBIINE 3HaueHUs! PYHKIUI, CTPOUTH I'pa) KM MHOTOUIEHOB U IPOCTEHIINX pallMOHAIbHBIX
(GyHKLUH C HCIIOIB30BAHUEM allllapaTa MaTEMAaTUYECKOI0 aHaJIN3a;

* BBIYMCIIATH B IPOCTEHIINX CIIydasx IUIOIMAIHN C CIOJIb30BaHUEM IEPBOOOpa3HOI;
MCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTHUUECKOH 1€ATEIbHOCTH U OBCEAHEBHON
JKU3HU JUIA:

* peleHust MPUKJIAAHBIX 33/1a4, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX U (PU3NYECKUX, HA
HauOOJIbIINE M HAUMEHbIIINE 3HAYeHUs, HA HAX0XKJICHUE CKOPOCTH U YCKOPEHUS;

YpaBHEHHMs U HEPABEHCTBA

yMETh

* pemaTh palnroHalbHbIE, T0KAa3aTeIbHbIE U JTOrapu(pMUUYECKUE YPABHEHUS U HEPABEHCTBA,
[IPOCTEUIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

* COCTaBJIATh YPAaBHEHHUs U HEPABEHCTBA 10 YCIIOBUIO 3a]1a4H;

* HCIOJIB30BATh JJIsl MPUOIMIKEHHOTO PEIIeHUs] YPaBHEHUI U HEpaBEHCTB IpadMuecKuil METO;

* u300pakaTh Ha KOOPJAWHATHON MJIOCKOCTH MHOXECTBA PEIICHUH MPOCTEHIINX YPaBHEHUH U UX
CUCTEM;

HCIIOJIb30BaTh IPUOOpPETEeHHbIE 3HAHUS M YMEHUS B IIPAKTHUUECKO 1eATEIbHOCTH U MOBCEAHEBHON
JKU3HU IS

* [IOCTPOCHUS U UCCIIEIOBAHUS IPOCTEHIIINX MAaTEMAaTUYECKUX MOJIEIIEH;

OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH

YMETb

* pemaTh NpocTeIIe KOMOMHATOPHBIE 3a/la4l METOI0M Iepedopa, a TAKXKe C UCIOJIb30BaHUEM

W3BECTHBIX (HOPMYIT;



¢ BBIYUCJIATH B HpOCTefIIHHX ClIydadax BEpPOATHOCTU COOBITHH HA OCHOBE noacyera 4yucia uncxoa0B,
HCIIOJB30BaTh HpI/IO6peT€HHBIe 3HAaHUA 1 YMCHUSA B HpaKTquCKOﬁ JACATCIBHOCTHU U HOBCGIIHGBHOﬁ
KH3HU JJIA:

¢ a”Hajin3a pCajibHbIX YUCJIOBBIX JAHHBIX, IPCACTABJICHHBIX B BUJC JUAI'PDAMM, I‘pa(bI/IKOB;

¢ aHaJIi3a I/IH(l)OpMaI_II/II/I CTaTUCTHUYCCKOI'0 XapaKTepa,

['eomeTpus

yMETh

* pacrmo3HaBaTh Ha YePTEkKaX U MOJIEISIX IPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHUTH TPEXMEPHBIC
O00BEKTHI C UX OMUCAHUSIMHU, U300PAKEHUSIMU;

* OMUCHIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, ApTYMEHTHPOBATh
CBOM CYXJIeHHUsI 00 ATOM PACIIONIOKECHHH,

* QHAJIM3UPOBATH B MPOCTEUIIIUX CIyYasiX B3aUMHOE PACIIOJI0KEHUE 0OBEKTOB B IIPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIA; BHIMOIHATH YEPTEKHU MO YCIOBUSIM
3a/1ay;

* CTPOUTH MPOCTEHIIINE CeueHus KyOa, MPU3MBbI, TUPAMU/IBI;

* pemaTh IIaHUMETPUUECKUE U IPOCTENIINE CTEPEOMETPUUECKHUE 3314l Ha HAXOXKICHUE
TeOMETPUUECKUX BEIUYUH (IUIMH, YIIIOB, TUIOMIaAeH, 00bEMOB);

* FCTIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4 INIAHUMETPUIECKUE (DAKTHI U METOJIBI;

* IPOBOUTH JI0Ka3aTEIbHbIC PACCYKIICHUSI B XOJI€ PEIICHUS 3a/1a4;

WCIIOJTH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTHUECKON JIEATETLHOCTH M TIOBCETHEBHOM
JKU3HU IS

* HcceIoBaHus (MOEIMPOBAHUS) HECIOKHBIX MPAKTUIECKUX CUTYaIlMi HA OCHOBE M3YYCHHBIX
dbopMyI U CBOUCTB (uUryp;

* BBIUMCJICHUSI 00BEMOB M IIIOIIAIeH MMOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEII IIPU PEIICHUN
MPAKTUYECKUX 3aJa4, UCTIOIb3Ysl MPU HEOOXOAUMOCTH CIIPABOUYHUKH U BHIYUCIUTEIbHBIE

YCTpOICTBA.



COAEPXAHUE KYPCA

AJI'EBPA

Yucaosbie pyHkuuu (8 1)

Onpenenenue GyHKINHU, CIOCOOBI €€ 3a1aHus1, cBoicTBa QyHKIMi. OOpaTHas GyHKIHUS.

Tpuronomerpudeckue pynkuum (224)

YucnoBass OKPYXHOCTb. JlMHA Iyrd €AMHUYHOW OKPYXHOCTH. UMCIIOBas OKPYKHOCTh Ha
KOOpAMHATHOM IuUIocKOCTH. CHHYC W KOcHHyC. TaHreHc M KOTaHreHc. TpUrOHOMETPUYECKUE
(YHKLUHM YUCIOBOrO aprymeHra. TpuroHoMmerpuueckre (QyHKIHH YrJIOBOro aprymeHTa. ®opmyiisl
npuBeneHus. OyHKus y = SiN x, ee cBoWcTBa U rpaduk. OyHKIHMS y = COS X, €€ CBOWCTBA U IpaduK.
[Meproanynocts GyHKIHE y = Sin x, y = €0S x. [Toctpoenue rpaduka pyukuuit y = mf(x) u y = f(kx)
1o u3BecTHOMY rpaduky pynkuuu y = f(X). ynkimu y = tg x u y = Ctg x, UX CBOMCTBA U rpaUKH.

Tpuronomerpuyeckue ypapHenus (8 4)

IlepBble NpenCcTaBiIEHUs O PEUICHUH TPUTOHOMETPUYECKUX YpaBHEHMM. ApKKocuHyc. Pemenue
ypaBHeHUs cos t = a. Apkcunyc. Perienue ypaBHeHus sin ¢ = a. ApKTaHI€HC U apKKOTaHIeHc. Pere-
HUE YpaBHEHUU tg x = a, Clg x = a.

IIpeoOpa3zoBanue TPUrOHOMETPUYECKUX BbIpaxkeHuii (10 u)

CHHYC M KOCHHYC CyMMBI U Pa3HOCTU apryMeHTOB. PopMyiibl IBOWHOTO aprymeHTa. @opmyisl
NOHMWXeHUsl creneHu. [IpeoOpa3oBaHne CyMM TPUTOHOMETPUYECKHX (PYHKIMH B NPOU3BEICHHE.
[TpeoOpa3oBanue NPOU3BEACHUN TPUTOHOMETPUYECKUX (PYHKIUI B CyMMBI.

IIpouszBoanasn (25 4)

Omnpenenenre 4YUCIOBON MOCIEAOBATEIHHOCTH U CIOCOOBI ee 3amanus. CBOICTBa YHMCIOBBIX
OCJIENOBATEIILHOCTEN.

[Ipenen ¢ynkuuu Ha OeckoneuHoctu. Ilpenen ¢ynkuum B Touke. [Ipupamenue aprymenra.
[Tpupamienne pyHKIUH.

3agauu, TPUBOIAIINE K OHSATUIO MPOU3BOAHOMN. OnpeneneHne Npou3BOHON. AJITOPUTM OTHICKAHUS
npou3BogHoi. Dopmynsl nuddepenuupoBanus. I[lpaBuna nuddepenumpoanus. Juddepenim-
poBanue Gpynkiuu y = f(kx + m).

VYpaBHeHHe KacaTenbHO# K rpaduky QyHKIUU. AJITOPUTM COCTABJICHUS ypaBHEHHs KacaTeJIbHOH K
rpaduky dynkuu y = f(x).

[IpumeHeHre MPOW3BOAHON Jis WCCIeAOBaHUs (PYHKIMA HAa MOHOTOHHOCTh U OKCTPEMYMBEI.
[Toctpoenue rpadukoB ¢yHKumA. [lpuMeHeHHE NPOM3BOIHON AJII OTHICKAHHMS HAWOOJBIIUX U
HauMEHBIINX 3HAYCHUN BEJINYUH.



I'EOMETPUA

BBenenue B crepeomerpuio (64)

[Tpenmer crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopele ciecTBUs U3 aKCHOM.

IMapasienbHOCTH NPSAMBIX U IJI0CKOCTEl (15)

[TapayuieIbHOCTB IPSIMBIX, IPSIMOM M IVIOCKOCTH. B3auMHOE pacmosoKeHue IByX IpsMbIX B
IIPOCTPAHCTBE. YTOI MeXAy AByMs IpsMbIMu. IlapannensHocTs mrockoctet. Terpasap u
napajuIeICIUIIC .

IlepneHANKYJISPHOCTH NPAMBIX M ILUIOCKOCTEeH (14)
IlepneHquKyISIpHOCTD NPSIMOM U IUNIOCKOCTH. [lepneHquKysap U HAKIOHHBIE. YTOJI MEXKY IPSIMOU U

IUIOCKOCTHIO. JIByrpanuslii yroiu. [leprneHauKynspHOCTD II0CKOCTEH. Tpexepantvlil y2o.
Mmnocoepannuwiii y2on.

MHuororpansuxiu (8 4.)

ITonsitne MHOrOrpanHuka. Ilpusma. Ilnpamuaa. IlpaBunbHbIE MHOTOTPAHHUKH.

O6o0maromee nopropenue. (204)



Jlutreparypa
«Aaredpa W Hayajlla MaTeMaTH4eCKOro amaim3a  10-11», 24. VYueOHUK g
00111e00pa30BaTEIbHBIX YUPEKICHUM (0a30BbIl ypoBeHb). «MHemo3uHay A.I'.MopakoBuy 2019r .
«Adaredpa u Hayaj1a MaTemMaTudeckoro axHajausallkiacc (6a30Bbli ypoBeHb). KOHTpOIBHBIC
paboTe». «MHemozuna» B.W.I'mu30ypr. [lox pen. A.I'.'MopakoBuda
«AJredpa u HayaJia MaTeMaTu4yeckoro anajausallkiacce (6a30BbIi
ypoBeHb).CamocrosTenbHbIe paboTely. «MHemo3nHay  JI.A Anekcanaposa. [lox pen.

A.I''MopakoBuua

KoHTposbHO-U3MepuTeIbHbIE MATEPHAJBI
«Adare0pa u HayaJla MaTeMaTH4Yeckoro anaausa l11kmaacc (6a30Bbiii ypoBeHb). KoHTpoibHBIE
paboTe». «Muemozunay B.W.I'muzOypr. [lox pen. A.I'.MopakoBuua «Ajredpa u Hayajaa
MaTtemMaTHdeckoro anajamu3a l11kiacce (6a30Bbiii ypoBeHb).CaMoCTOSTENbHBIE PAOOTHI.

«Muemoszuna» JI.A Anekcanaposa. [Tox pen. A.I'.Mopakosuua 2010-2013rr.
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