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Pa6ouas nporpamma o yue6Homy npeamery «MATEMATUKA» Ha ypoBeHB CpeHEr0 00IIero 00pa3oBaHus COCTABIICHA C YIETOM paboueii IporpaMMBI
BOCIHTaHUA. BocnurarenbHbI MOTEHIMAT JaHHOTO Y4eOHOro MpeaMeTa OOecleuuBaeT pean3alvio OJaronpusTHBIX YCIOBUN Ui Pa3BUTHS COLMAIBHO
3HAYMMBIX OTHOLIEHUN 00YYAIOIINXCS U MPEXKIE BCETO IEHHOCTHBIX OPUEHTUPOB (LIETIEBBIX IPUOPUTETOB).

L{eneBble OpUEHTHPHI PE3yJIbTATOB BOCIIUTAHUS HA YPOBHE CPEIHEro 00IIero 00pa3oBaHUs:

I'paxxnanckoe BocIuTaHHe:

-0CO3HAaHHO BBIPAKAIOMIUK CBOIO POCCHHCKYIO TPaXKIAHCKYIO0 MPUHAAICKHOCTh (MACHTUYHOCTh) B TIOJIUKYJIBTYPHOM M MHOTOKOH(ECCHOHAILHOM POCCHUICKOM
o0111eCcTBE, COBPEMEHHOM MHUPOBOM COOOIIECTBE;

- CO3HAIOIIMK CBOE €AMHCTBO C HapoAoM Poccuu Kak MCTOYHMKOM BJIACTH M CYOBEKTOM THICSUEIETHEH POCCHUIICKON TOCYJapCTBEHHOCTH, ¢ Poccuiickum
roCyJapCTBOM, OTBETCTBEHHOCTb 3a €0 pPa3BUTHE B HACTOSIIEM M OyIylieM Ha OCHOBE HCTOPHYECKOrO MPOCBEUICHUS, C(HOPMUPOBAHHOIO POCCUICKOrO
HAallMOHAJIbHOT'O UCTOPUYECKOTO CO3HAHNS;

- IPOSIBJIAIONIMI FOTOBHOCTh K 3aiiuTe PoauHBI, CIOCOOHBIN apryMEeHTHMPOBAHHO OTCTaWBaTh CYBEPEHHMTET M JAOCTOMHCTBO Hapoaa Poccuum u Poccuiickoro
roCyZapCcTBa, COXPaHATH U 3alUINATE HICTOPUUIECKYIO IIPaBaY;

- OPUEHTUPOBAHHBIN HAa aKTUBHOE IPAKJaHCKOE Yy4acTUE HA OCHOBE YBAXKCHMS 3aKOHA

U [IPaBOIIOPsKA, IPAB U CBOOO COrPaXKAaH;

- OCO3HAHHO M JEATENBbHO BBIPAKAIOIIUNA HENpUsATHE JII0OOW IUCKPUMHUHALMKM B OOIIECTBE MO COLMAIBHBIM, HAIlMOHAIBHBIM, PACOBBIM, PEIUTHO3HBIM
IIPU3HAKaM, IPOSBICHUNA SKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIMH, aHTUTOCYIAPCTBEHHON JEATEIbHOCTH;

- o0majaroIuii  ONBITOM TIPAXKAAHCKOM COLMANbHO 3HAYMMOM JIEATENIbHOCTH (LIKOJBHOM CaMOYNPABJICHUH, JOOPOBOJIBYECTBE, 3KOJOTHUECKHUX,
IPUPOI0OXPAHHBIX, BOCHHO-IIATPUOTUYECKUX U Jp. O0BEANHEHUSAX, aKIHSIX, IporpaMmax)

IIaTproTHyeckoe BOCIUTAHHE:

- BBIP@)KAIOLINI CBOIO HALIMOHAJIBbHYIO, STHUUECKYIO TPUHAJICKHOCTb, IPUBEPKEHHOCTb K POAHOI KyJIbTYpeE, JIF000OBb K CBOEMY HAPOY;

- CO3HAIOLIUI MPUYACTHOCTh K MHOTOHAIlMOHANIbHOMY Hapony Poccuiickoit ®@enepaunn; Poccuiickomy OTedecTBy, pOCCUHCKYIO KYIbTYPHYIO HIEHTHYHOCTB;

- MNPOSBIAIOIINNA JEATENIBHOE LEHHOCTHOE OTHOLIEHHE K HCTOPUYECKOMY M KYJIBTYPHOMY HACJIECIMIO CBOEro W JAPYruX HapoaoB Poccum, Tpaaunusam,
Ipa3JHUKaM, IAMATHUKAM HApOJOB, IPOKHUBAIOIIMX B POJHON cTpaHe — Poccuu;

- TPOSIBIIAIOUIMN YBa)KEHHE K COOTEUECTBEHHHMKAM, IMPOXKHUBAIOIIUM 3a pyOeKOM, MOANEPKHUBAIOIIMN WX TpaBa, 3aIIUTy MX HWHTEPECOB B COXPaHEHHHU
00111epOCCUIICKOM KYIbTYPHOU UIEHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE!

- MPOSBIIIONUN TIPUBEPKEHHOCTh TPAJULMOHHBIM JIyXOBHO-HPABCTBEHHBIM ILIEHHOCTSM, KYJIbType HapoaoB Poccuu ¢ y4eToM MHPOBO33PEHUYECKOrO,
HallMOHAJILHOTO, KOH(ECCHOHAILHOTO CaMOOIIPE/IEJICHUS;

- JEHCTBYIOIIMN W OLCHHUBAIOLIUNA CBOE IOBEICHUE U IIOCTYIIKH, IIOBEJECHUE W IOCTYINKM IPYIHX IJIIOJEH C IO3ULUN TPaJULUOHHBIX POCCUUCKHUX
JIyXOBHOHPABCTBEHHBIX IIEHHOCTEM M HOPM C OCO3HAHUEM IOCIJIEICTBHM MOCTYNKOB, ACATENBHO BBIPAXKAIOIIUN HENPUATHE aHTUTYMAHHBIX M aCOLMAJIbHBIX
IIOCTYIIKOB, II0BEJICHHUs], IPOTUBOPEYALUX STUM LIEHHOCTSIM;



- MPOSIBIISIIOIINN YBaXXEHHE K KU3HU U JOCTOMHCTBY Ka)/0I0 YEJIOBEKa, CBOOOJE MHPOBO33PEHUYECKOIO BBHIOOpA M CAMOONPENENICHUs, K NPEACTaBUTENISIM
pa3IMYHBIX STHUYECKUX TIpYII, pPEIUruil HapoaoB Poccuu, HMX HALMOHAIBLHOMY JOCTOMHCTBY M PEIUMIMO3HBIM YYBCTBAM C Y4YETOM COOJIIOAEHUS
KOHCTUTYIIMOHHBIX IIPaB U CBOOO]T BCEX TPaXKAAH;

- IOHMMAIOUIUH U JEATENbHO BBIPAXKAIOIINI [IEHHOCTh MEXPEJIMTMO3HOT0, MEKHAIIMOHAJILHOTO COTIacus JitoJiei, HapoaoB B Poccuu; criocoOHBIN BECTH AHMANIOT
C JIFOJIbMHU Pa3HbIX HALIMOHAJILHOCTEW, OTHOILIEHHUS K PEJINTUHN U PEJIUTHO3HON IPUHAIUIEKHOCTH, HAXOAUTh OOIIME eI U COTPYIHUYATD JUI UX JTOCTHKEHUS;

- OPUEHTHPOBAHHBIN Ha CO3/JaHUE YCTOMYMBON CEMbH Ha OCHOBE POCCUICKUX TPAJULIMOHHBIX CEMEMHBIX IEHHOCTEN, IOHUMAHUU Opaka Kak Cor3a MY>KUMHBI U
JKEHIUHBI IS CO3aHUs CEMBHU, POKIAECHUS U BOCIIMTAHUS B CEMbE JICTEH, HEIIPUATHUS HACUIIUA B CEMbE, yX0a OT POJUTEIbCKON OTBETCTBEHHOCTH;

- obnamarouuii cOpMUPOBAHHBIMH MPEACTABICHUSIMH O LIEHHOCTH W 3HAYEHUU B OTEUECTBEHHOM U MHMPOBOH KYyJIbTYPE A3BIKOB U JIMTEPATYpbl HapoJOB
Poccnn; 1eMOHCTpUPYIOINUN YCTOWYUBBIA HHTEPEC K YTEHUIO KaK CPEACTBY ITO3HAHMS OTEYECTBEHHON U MUPOBOU JyXOBHOM KYJIBTYPHI,

creTnyeckKoe BOCIIMTAHHE:

- BBIPQXKAIOIIMI MOHUMaHKUE [IEHHOCTH OTEYECTBEHHOT'O M MUPOBOT'O UCKYCCTBA, POCCUHCKOTO U MUPOBOTO XYyJI0KECTBEHHOTO HACIIC/IUS;

- HpO?IBJ'IHIOHII/II\/JI BOCHpI/II/IMT-II/IBOCTI) K paSHI)IM BHUJIaM I/ICKyCCTBa, IIOHNUMAHHUEC OMOIIUOHAJIBHOT O BOSI[GfICTBI/I?I I/ICKYCCTBa, €ro BJIUSHUS HaA ITOBCIACHUC HIOHCﬁ,
YMEIOIINI KPUTHYECKH OIICHUBATH 3TO BIIHSHHC;

- TPOSBJSIIOIIMN TIOHUMAaHWE XYIOKECTBEHHOM KYJIBTYphl KaK CpEICTBA KOMMYHHMKAIIMM M CAMOBBIPQKEHUS B COBPEMEHHOM OOIMIECTBE, 3HAUCHHS
HPaBCTBEHHBIX HOPM, IICHHOCTEH, TPAJIUIIHIA B UCKYCCTBE,

- OPUEHTHPOBAHHBIA HA OCO3HAHHOE TBOPUYECKOE CaMOBBIPAKEHHUE, PCATU3AIMIO TBOPUECKHUX CIIOCOOHOCTEH B Pa3HBIX BHJIAX MCKYCCTBA C YIETOM POCCHUCKHX
TPAIUIIMOHHBIX YXOBHBIX H HPAaBCTBEHHBIX [IEHHOCTEH, Ha ACTETHYECKOE 00YCTPOHCTBO COOCTBEHHOTO OBbITA.

duznyeckoe BocnuTaHue, GopmMupoBaHue KyJbTYPbI 310POBbSI H IMOIMOHAJIBHOI0 0JIarONOTyusi:

- TIOHUMAIOIIUI M BBIPAXKAIONUIUI B NMPAKTHUECKOW IEATENHOCTH LEHHOCTh >KU3HHU, 3/10pOBbSl U 0€30MAaCHOCTH, 3HAUEHUE JMYHBIX YCHWJIMH B COXPAaHEHHUU U
YKPEIJIEHUHU CBOETO 3/I0POBBS, 3/J0POBBS APYTUX JHOJEH;

- coOUIIOIAt0IIMIA IpaBUIIa IMYHOM M 00IIeCTBEHHON 0€30I1aCHOCTH, B TOM YHCiie 0€3011acHOr0 NOBECHNS B MHPOPMALIMOHHON Cpe/ie;

- BBIP@XAIOUIMIl Ha MpPAaKTHKE YCTAHOBKY Ha 3J0pOBBIA 00pa3 >KU3HM (30pOBOE NMUTAHHE, COONIOJAEHHE T'MTHMEHBI, PEKUM 3aHSATHUH U OTIbIXa, PErYISIPHYIO
(GU3NUECKyI0 aKTUBHOCTH), CTPEMJIEHHE K (PU3MUECKOMY CaMOCOBEPIIEHCTBOBAHUIO, COOJIIOJAIOMINI U MpOoNaraHAupYIONMi O0e30macHbli U 370poBBI 00pa3
KU3HU;

- IPOSIBIISIOMINN CO3HATENbHOE M 0OOCHOBAHHOE HEMPUATHE BPEAHBIX MPUBbIUEK (YOTpeOiIeHne alnKoroisl, HApKOTUKOB, KypeHue, JIIoObIX (OpM 3aBUCUMOCTH,
JECTPYKTHUBHOE MTOBEACHNE B 001IeCTBE U LU(POBOY cpejie, MIOHUMaHUE UX Bpea s (PU3HUECKOT0 U MICUXUYECKOT0 3/I0POBBS;

- JIEMOHCTPUPYIOIIMN HaBBIKK pediaekcuu cBoero ((Hhu3nyeckoro, 3MOIUOHAIBHOTO, ICHUXOJIOTHYECKOT0) COCTOSHHS JAPYIMX JIOJEH C TOYKH 3pEeHHs
0€30I1aCHOCTH, CO3HATEJILHOTO YIIPABIECHUS CBOMM SMOLIUOHAIBHBIM COCTOSTHUEM;

- pa3BUBAIOIIMN CIIOCOOHOCTH aJalTUPOBATHCS K CTPECCOBBIM CHUTYalMsIM B OOLIEHHH, B PAa3HBIX KOJUIEKTUBAX, K MEHSIOIIMMCS YCJIOBHUSAM (COLMATBHBIM,
MH(OPMaLIMOHHBIM U IPUPOIHBIM).

TpynoBoe BocnuTanue:

- YBaXKaIOIUN TPYA, pe3yJabTaThl TPyAa, TPYAOBbIE U MPOPECCHOHATbHBIE TOCTHKEHUS CBOMX 3€MJISIKOB, MX BKJIAJ] B pa3BUTHE CBOETO MOCEJIEHUS, Kpas, CTPaHBbI,
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TPYIOBBIE TOCTUKEHUS POCCUMCKOTO HApOa;

- IPOSIBIISIONIUI CIIOCOOHOCTh K TBOPUYECKOMY CO3UIATENIbHOMY COLMAIBHO 3HAUMMOMY TPYAY B JOCTYIHBIX 110 BO3PACTy COLIMAIBHO-TPYIOBBIX POJIAX, B TOM
qucCJie HpeHHpHHHMaTGHBCKOﬁ ACATCIIBHOCTH B YCJIOBUAX CaAMO3aHATOCTU UJIIN HaéMHOT0 Tpyaa,

- BBIP@KAIOLIUN OCO3HAHHYIO TOTOBHOCTH K IMOJIYUYEHHUIO MPO(ECcCCHOHAIBHOTO 00pa3oBaHMs, K HEMPEPHIBHOMY 00pa30BaHUIO B TEUCHHE JKU3HU KAaK YCJIOBHUIO
yCIenHOM MPodhecCHOHALHOM U 0OIIECTBEHHON IEITeIbHOCTH;

- MOHUMAIOIMIUNA CHEU(PUKY TPYJOBOH AEATEIbHOCTH, PEryJIHpPOBAaHUS TPYIOBBIX OTHOIICHM, caMO00pa3oBaHUsl M MPO(EeCcCHOHAIBHON CaMOMOJITOTOBKU B
I/IH(I)OpMaI_II/IOHHOM BBICOKOTCXHOJIOI'MYC€CKOM O6I.].[CCTB€, TOTOBBIHN YUYUTHCA U TPYAUTHCA B COBPEMCHHOM 06H_[€CTB€;

- OpPUEHTUPOBAHHBIN Ha OCO3HAHHBIN BHIOOP cepbl TPYAOBOH, MPOodeCCHOHATBHON ACSITEILHOCTH B POCCUIUCKOM OOIIECTBE C YYETOM JIMYHBIX MOTpeOHOCTEN
CBO€I ceMbH, 00IIeCTBA.

IK0JIOTHYeCKOe BOCIIUTAHHE.

- IEMOHCTPUPYIOUIMH B IOBEJCHUH C(POPMUPOBAHHOCTH IKOJOTHUECKOM KYJIbTYPhl HA OCHOBE TIOHUMAHHMS BJIUSHUS CONMAIIbEHO-OKOHOMUYECKUX TPOIIECCOB HA
IPUPOY, B TOM YHCIIE Ha II100aJTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBUS B IIPUPOITHON CpEIe;

- BBIPQKAIOIIUH JIeATeIbHOE HEMPUATHE ACHCTBUM, IPUHOCSIINUX BPE] IPUPO/IC;

- IPUMEHSIIOIINH 3HAHUSI €CTECTBEHHBIX U COLIMAJIbHBIX HAYK JUIsl pa3yMHOT0, OEpexIIMBOr0 IPUPOI0NIOIb30BaHUS B ObITY, OOIIECTBEHHOM IIPOCTPAHCTBE;

- HMMCIONIMA W Pa3BUBAIOIIMN OIBIT SKOJOTUYECKH HANPAaBICHHOM, NPHPOIOOXPAHHOMN, pecypcocOeperammeil IesTeIbHOCTH, Y4YacTBYIOIIMA B €ro
IPUOOPETEHUH IPYTUMHU JIFOJIbMHU.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

- IITENbHO BBIPAXKAIOIINI TTO3HABATENbHbIE HHTEPECH! B PA3HBIX MPEIMETHBIX 00JIACTSIX C yU€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKEHU;

- o0Jsiaaronuiil mpeCcTaBlIeHuEM 0 HAyYHON KapTHHE MHUPA, JOCTHKEHUSIX HAyKH U TEXHUKH, apryMEHTHPOBAHHO BBIPA)KAIOLIMI MOHUMAaHNE 3HAUYEHUS! HAyKU B
KHU3HU POCCHICKOro 00IIecTBa, B 00ECIIEYeHNH ero 0e30MacHOCTH, T'YMaHUTapHOM, COLIMAIbHO-3KOHOMUYECKOM pa3BuThu Poccuu;

- IEMOHCTPUPYIOIINI HaBBIKA KPUTHUECKOTO MBILLUICHUS], ONPEIeNIEHNE TOCTOBEPHON HayuyHOU HH(OpMALMK U KPUTHKU aHTUHAYYHBIX MIPE/ICTaBICHHUI;

- pPa3BMBAIOLIMI W TNPUMEHSIOUIMHA HAaBBIKM HAOJIOJEHUN, HAKOIUICHUS W CHUCTeMaTH3aluu (PaKTOB, OCMBICIEHHUS OIBITAa B E€CTECTBEHHO-HAYYHOW H
FyMaHUTapHOM 00J1acTAX MO3HAHUS, UCCIIE0BATEIbCKOM 1€ATENbHOCTH



l. COJEP’)KAHUE YYEBHOI'O IIPEAMETA «MATEMATHUKA)»»
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHMUA

Conep:xanue yueOHOro Kypca «AJjredpa 1 Ha4ajia MaTeMaTHYEeCKOr0 aHAIu3a» (0a30BbIii YPOBEHb)

10 kiaace

No

HazBanmne pasaciia

Coneprkanue pasniena

1.

Yucna 1 BEIUKCIIEHU.

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOHM, TPOLEHTHI, OECKOHEYHBIE MEPUOJUYECKUE JPOOH.
ApudmeTrnueckrue onepalnuy ¢ paldoOHAIBHBIMH YUCIAaMHU, MPEoOpa30oBaHUs YHUCIOBBIX BhlpaxkeHuil. [Ipumenenue apobeit u
IIPOLIEHTOB JUIsl PEIICHUS IPUKIIAIHBIX 3a7a4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHN U pealIbHOM JKU3HU.

JleiicTBuTenbHble 4YKcla. PamyoHanbHble M HppalMOHANbHBIE uucia. ApUPMETHYECKHE ONepaluu C JIeHCTBUTEIbHBIMU
yucnamu. [IpubnnxéHHble BBIYUCIIEHUS, IPAaBUIIAa OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3ybTaTa BHIYMCICHUM.

Crenens ¢ nensiM nokazateneM. CtangaptHas Gopma 3anucu IeHCTBUTENBHOTO uncia. Mcnonb3oBanue noaxoasien Gopmbl
3aMuCcy JEMCTBUTEIbHBIX YMCEIN Ul PEIIEHUs NPAKTUUECKUX 3ajad U IPECTABICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JleiicTBus ¢ apuMeTUueCKUMU KOPHIMH HaTypalbHOU CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa.

YpaBHeHus U
HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPHUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo 1 UHTEPBAJIOB.

Pemenue nenbix 1 IpoOHO-pALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenre nppaloHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHHe ypaBHEHUI M HEpPaBEHCTB K PEIICHUI0 MaTeMaTH4YeCKMX 3a/ady M 3a/ad U3 Pa3IUYHbIX oOjacTell Hayku U
peanbHON JKU3HU.

OyHKIMU U TpaduKu

@OyHkius, cnocoObl 3amaHus QyHKuuu. ['papux QyHkiuu. BzaumHo oOpaTtHble (yHKIuu. OOnacTe onpenencHus u
MHOXecTBO 3HaueHuni Gyakmn. Hymn ¢pyakmmn. [IpomexyTkn 3HaKomocTostHcTBa. YETHRIE M HEUETHBIE ()YHKIIHH.
CreneHHass (QyHKIUS ¢ HaTypajJbHBIM M IIeJbIM moka3zareneM. EE cpoiictBa u rpaguk. CpoiicTBa M rpaduk KopHs n-oi
CTEICHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OTIpeIeJICHHE TPUTOHOMETPUUECKUX (PYHKIIHI YMCIOBOTO apryMeHTa.

Hauana MmaTemaTtuueckoro
dHaJInu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUsl TOCIEeI0BaTEIbHOCTe. MOHOTOHHBIE TOCIEA0BaTEeNbHOCTH. Apudmernyeckas u
reoMeTpuyeckas mnporpeccur. beckoHeuHo yOwiBaromias reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YObIBaroIen
reoMeTpuyeckoi mporpeccur. @opMyna CIOXKHBIX MPOLEHTOB. Vcnonb3oBaHue mporpeccuu Ajis pelieHusl pealbHbIX 3a7ad
MIPUKJIAHOTO XapaKTepa.




MHoOKeCTBa U JIOTHKA

MHOk€ecTBO, Onepanuu HaJ MHOXKecTBaMu. [{uarpammsl Ditnepa—BenHa.
[IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anmnapara /i OMMCAHUs PealbHBIX MPOIIECCOB U SIBJICHUM, NIPU PEUICHUU 3a7a4 U3
Jpyrux y4eOHbIX npenmMeroB. OmnpeneneHne, Teopema, CiaeICTBUE, 10Ka3aTeIbCTBO.

11 xnace
Ne Hassanue paznena Coneprkanue paszjena
1. Yuciia ¥ BEIYUCIICHUS Harypanbnbsie u nensie yucna. [lpusnaku genumoctu menbix yucesl. CTeneHb ¢ palMoHaIbHBIM MokaszaTesneM. CBolcTBa

crenenu. Jlorapudwm uncna. JlecsTuunple 1 HaTypaJIbHBIE JIOTapHU(PMBIL.

2. | VYpaBHEHHS U HEPABEHCTBA

[IpeoOpazoBanue BhIpaKCHHM, coaepx)amux Jjorapudmel. [IpeoOpa3oBaHue BBIPAKCHUM, COACPKAIIUX CTEIECHU C
paloHaIbHBIM MOKa3zaTeneM. [IpuMepsl TpUroHoMeTpuyecKkux HepaBeHCTB. [loka3aTenbHble ypaBHEHHUS U HEPaBEHCTBA.
Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBAa. CHCTEMBI IMHEHHBIX YpaBHEHUH. Pemienne npukiaaapix 3a1a4d ¢ TOMOIIBIO
CUCTEMbl JIMHEHHBIX ypaBHEHUH. CHCTEMBbl U COBOKYIHOCTH pPallMOHAJIbHBIX ypaBHEHH M HepaBeHCTB. [IpuMeHeHue
YpaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUIO MAaTeMaTHYECKUX 3a7a4 U 3a71a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peaabHOM
KU3HU.

3. @yHKIMU U TpaduKu

Oyukuus. Ilepuonnueckue ¢yHkiuu. IIpomMexyTku MOHOTOHHOCTH (YyHKIMH. MakcMMyMbl U MUHHUMYMbl (DYHKLHU.
HauOonpuiee n HauMmeHblllee 3HaueHUE (YHKLUMUM HA MPOMEXYTKe. TpUroHOMeTpuuyeckue (QYHKLMH, MX CBOMCTBa U
rpadukH.

[TokazarenbHass U Jorapupmuueckas (QyHKIUH, MX CBOMCTBa M rpaduku. Mcnomp3oBaHue rpadukoB (GyHKUUH [is
pelieHns YpaBHEHMH M JIMHEHHBIX cucteM. Vcmnonb3zoBanue rpadukoB (QyHKUMH 11 MCCIIEOBAHUS MPOIECCOB U
3aBHCUMOCTEH, KOTOpbIE BOZHUKAIOT P PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U PEeaIbHOM KU3HHU.

4, Hauana matemMaTnueckoro
a”Haign3a

HenpepriBable QyHkuuu. Meroa MHTEpBajoOB A pelieHusi HepaBeHCTB. [IpousBoanas ¢yHkiuu. ['eomerpuyeckuil u
¢uznyeckuit cmbica npousBoAHoM. [Ipon3BoaHbIe sneMeHTapHbIX QYHKIUI. POpMYIbI HAXOXKAECHUS TPOU3BOIHOW CYMMBI,
MIPOM3BEIECHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHne MPOM3BOAHON K MCCIEeIOBaHUIO (PYHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxxaeHne Haubosblero u
HAaMMEHBIIET0 3HAYeHUs] (PYHKIMM Ha oTpeske. [IpuMeHeHue MpOM3BOAHON JUIsl HAXOXKJIEHUS HAaWIYyYIlEero pelieHus B
MPUKIIAJHBIX 33/1a4ax, Ul ONpe/IeIeHUs] CKOPOCTH Ipolecca, 3a1aHHOro (JopMyIIoN WK TpapHUKOM.

[TepBooOpasnas. Tabnunia mepBooOpa3HbIx. MHTerpan, ero reomMeTpuueckuii u (U3MYECKUN CMBICI. Bbruuciienue
uHTerpaia no ¢popmyne Hetorona—Jleitbnuna




10 kiaace

Coaep:xanue yueOHoro kypca «I'eomerpusi»

Ne

HasBanue paznena

Coneprkanue pasniena

1.

IIpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

OcHoBHblE TOHATHA cTepeoMmeTpuu. Touka, mpsMas, IUIOCKOCTb, NMpocTpaHcTBO. lloHATHE 00 akcMOMaTHYeCKOM
IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUUH CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue IpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TaPAIIJIEIbHBIE U CKPELUBAIOIINECS IIPSIMBIE.
[TapamienpHOCTD NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapajuIeIbHbIC NIPSAMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX
IPSMBIX, APAJUICIBHOCTh IPSAMOM M IUIOCKOCTH. YIUIBI C COHAIPAaBICHHBIMM CTOPOHAMH, YroJl MEXKIY NpPSIMbIMU B
npocTpaHcTBe. [lapayenbHOCTh IMIIOCKOCTEH: MapajulelIbHbIE IUIOCKOCTH, CBOWMCTBA IapajlIEibHBIX IIJIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPAdIP, KyO, Mapajuiesenunel, IOCTPOCHUE CEYCHUH.

[lepneHIUKYIAPHOCTD MPSIMON U IUIOCKOCTH: NMEPIEHIUKYIJIIPHBIE IPSIMbIE B IIPOCTPAHCTBE, NPSMBIE MTapaJICIIbHbIC
U MEpPHEHIUKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHAMKYJIIPHOCTH HPSIMOM M IUIOCKOCTH, TeopemMa O IpsMOU
NEPIEHIUKYJIIPHON IIIIOCKOCTH.

VYTIuIBl B IPOCTPAHCTBE: YIoJl MEXAY IIPAMOM U IUNIOCKOCTBIO, IBYTPAHHBIN yIOJI, JUHEHHBIN YroJl ABYTPAHHOTO yIJa.
[lepnieHaUKYJIAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSHHUE OT IMPSIMOW 10 IUIOCKOCTH, NMPOEKIMS
¢Gurypsl Ha I0CKOCTh. IleprnenuKyIIpHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema o
TPEX NEPIEHIUKYJIIpax.

MHororpaHHuku

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKJIbIE W HEBBINYKJIBIE MHOTOTPAaHHUKH,
pa3BépTka MHOrorpanHuka. IIpusma: n-yroiapHas npusma, rpaHd U OCHOBaHUsS IPU3MBI, IIpsIMas U HAKJIOHHAs IPU3MBL,
OokOBass W TMOJIHAasg NOBEPXHOCTh mpu3Mbl. [lapamienenunen, NpsSMOYrojbHBIM MNapajuleNenune] U €ro CBOMCTBA.
[Tupamupa: n-yroiapHas NHUpaMuja, I'paHA M OCHOBaHME NUPaMU/AbI, OOKOBas M IOJIHAS TOBEPXHOCTh MHUPaMU[IBI,
IpaBWIbHASA U yCeUEHHAS MUpaMKIa. DJIEMEHTHI IPU3MBI U THPAMUIbI.

[TpaBriIbHBIE MHOTOIDaHHUKH: MOHSATHE NPAaBUIBHOIO MHOTOTPaHHMKA, NpaBWIIbHAS NPU3Ma W NPaBUIIbHAs NUPaMUJA,
IpaBWIbHAs TPEYroyibHasl MUpaMuAa U MpaBWIbHBIN TeTpadnp, kyO. IlpencraBnenue o mpaBUIIBHBIX MHOTOIpPAaHHUKAX:
OKTa’Ip, J0AeKadAp U ukocadap. CeueHus Npu3Mbl U IHPaMUIbL.

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, NMPSAMOM, IMIOCKOCTU. DJIEMEHTHl CUMMETPUHU B
NUPAaMHJIaX, NapaJUIeIeNUIE1ax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1UaroHasu, yriibl.

[Tnomanbs GOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIAAb OCHOBAaHUH, Teopema O OOKOBOM
MOBEPXHOCTU TpsiMol mpu3Mebl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NMPABUIBLHOW MUPAMMIIBI, TEOPEMa O
wioaay yceu€Hnou nupamusl. [louarue 06 00bEmMe. OOBEM MUPaAMUIBI, IPU3MEI.

[Tono6ubIe Tena B nmpoctpancTBe. COOTHOUICHHS] MEXKAY ITUIONIAIIMU OBEPXHOCTEN, 00bEMaMU MOJTIOOHBIX Tel.




11 kaace

Ne Hassanue paznena Coneprxanue paszjena

1. Tena BpameHus [unmuuapudeckass TOBEPXHOCTh, 00pa3yoNue HHIMHIPUIECKON TOBEPXHOCTH, OCh LHMIMHIPUYECKON MOBEPXHOCTH.
[unuaap: ocHOBaHMA M OOKOBAs MOBEPXHOCTh, 00Pa3yroIas ¥ OCh, IUIONIA/lb OOKOBOH U ITOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroline KOHHYECKOH MOBEPXHOCTH, OCh M BEPUIMHA KOHMYECKOW MOBEPXHOCTH.
Konyc: ocHoBanme M BepmnHa, oOpasyromas W OCh, IUIOMAAb OOKOBOW M IIOJHOW IOBEPXHOCTU. YCEUYEHHBIH KOHYC:
o0pa3yronine 1 BBICOTa, OCHOBAHUS U OOKOBast TOBEPXHOCTb.

Coepa m map: meHTp, paamyc, AUaMeTp, IUIOMAAb IOBEpXHOCTH cdepbl. B3amMuoe pacnonoxenue cdepsl u
TUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, miomanb chepsl. M300pakeHne Tesn BpalleHUs Ha IJIOCKOCTH. Pa3BEépTka
IIMHIpPA U KoHyca. KoMOWHanmuy Ten BpameHnsi 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBII OKOJIO cdepsl, chepa,
BIIMCaHHAs B MHOTOTPAaHHUK, WK Teno BpamieHus. [lonstue 06 00béme. OcHOBHBIE CBOWCTBA 00bEMOB Ten. Teopema 00
00bEMe TPSAMOYTOIBHOTO Tapajulesienunena u cieacTBus u3 He€. O0bEM munuHApa, KoHyca. O0bEM mIapa W IUIOMAAb
cdepsl.

[Tono6HueIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTy TUIOIIAIIMHI TOBEPXHOCTEH, 00bEMaMy TOZOOHBIX TEIl.

Cevenust mummHApa (MapaielbHO W NEPIEHAUKYISIPHO OCH), CEYEHHUs KOHyca (mapajieIbHOE OCHOBAaHHIO U
IPOXOJsiIlee Yepe3 BEPUIMHY), CeUeHHs II1apa.

2. | BekTopsl 1 KoopauHATHI B | BekTop Ha miockocTH U B mpocTpancTBe. CI0XKeHHEe U BHIYUTAHHE BEKTOPOB Y MHOKEHHE BEKTOpa Ha Yncio. Pasnoxkenue
IIPOCTPAHCTBE BEKTOpa 10 TPEM HEKOMILIaHApHBIM BeKkTopaMm. [IpaBuiio napamnenenunena. Pemenre 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IeUCTBUM ¢ BekTopamu. [IpsmoyroneHas cucrema KoopauHaT B poctpancTBe. Koopaunatel Bexkropa. [Ipocreiimme
3a/la4y B KOOpJAMHATaX. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. BrIunciieHne yrios Mexny
IIPSIMBIMH U INIOCKOCTSIMHA. KOOpIMHATHO-BEKTOPHBIN METOJT ITPU PEIIEHUN F€OMETPUYECKHX 3a/1a4

Conepxanue y4e0HOro Kypca «BeposiTHOCTB U CTATHCTHKA»

10 kaace
Ne HazBanue pasgena Copepxanue pasaena
1 [IpencraBnenue JaHHBIX [IpencraBieHue JaHHBIX ¢ MOMOUIbI0 TaOmui u auarpamm. CpenHee apudMeTHdecKkoe, MenuaHa, HauOoJipllee U
U ONUcaTeNlbHasl CTATUCTUK | HAUMEHbIlee 3HaYeHHUs1, pa3Max, AUCHEPCUs U CTAaHJApPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
2 Ciy4daliHbI€ OIBITHI CrnyyaiiHble SKCHEPUMEHTHI (OMBITHI) M ClydyallHble COOBITHS. DileMeHTapHble COObITHS (MCXObl). BeposTHOCTH
U CIy4aiiHble COOBITHS, ciiyyaifHoro coObITusi. bamM3ocTh 9acToThl M BepoATHOCTH CcOOBITHH. CiydaiiHble OMBITHI C PABHOBO3MOXKHBIMH
OTIBITHI C PABHOBO3MOXKHBIMH | 3JIEMEHTApPHBIMU COOBITUSAMU. BeposTHOCTH COOBITHI B OMBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
2JIEMEHTAapPHBIMU UCXOAAMHU
3 Omnepanyu HajJ COOBITUSIMH, Omnepanu HajJ COOBITUSIMH: TlepeceyeHHe, OObEIMHEHHE, NPOTUBONOJIOKHBIE coObITHs. Jlmarpammsl Diinepa.
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CJI0)KCHHE BEPOSTHOCTEN Dopmyia CII0KEHUS BEPOATHOCTEMN.
4 VYcnoBHas BEPOSITHOCTD, VYcnoBHas BEPOATHOCTb. YMHOXEHHE BeposATHOCTEH. JlepeBo cirydailHOro okcrnepumeHTta. DopMmyiia MOJHOU
JIEpEBO CIIy4aifHOTO OMbITA, | BepOosATHOCTH. HezaBucHMBbIe COOBITHS.
(dhopMyIia oTHOM
BEPOATHOCTH
Y HE3aBHCUMOCTB COOBITHI
5 OneMeHTbl KOMOMHATOPUKU KomOunartopHoe npaBmwio ymHoxeHus. IlepectanoBku n ¢akropuan. Yucino coderanuil. TpeyrompHuk Ilackais.
®opmysna OuHoma HeroToHa.
6 Cepuu nocnenoBaTeNIbHbIX bunapHblii ciyyailHblil ombIT (McHbITaHue), ycnex M Heyaauya. HesaBucumble ucnbiTanus. Cepusi HE3aBHCHMBIX
VCIIBITAHUHI ucHbITaHui 10 nepBoro ycnexa. Cepusi HE3aBUCUMBIX UCHIBITaHUM bepHymin
7 CrnyyaiiHble BEITMUUHBI Crnyuaiinas BenmuuHa. Pacnipenenenue BeposatHocTel. Juarpamma pacnpenenenus. Ilpumeps! pacnipenenenuii, B ToM
U paclpeieaeHus qlclle, FeOMETPUUECKOE U OMHOMHAJIBHOE.
11 knacc
No HasBanue paznena ConeprkaHue pasjena
1. | Maremaruyeckoe OXHJIaHUE YucnoBble XapaKTEPUCTHKH CIIyYallHBIX BEJIMYMH: MaTeMaTHUYECKOe OKMJAaHWE, MOUCIEPCHs M CTaHIapTHOE
CIIy4aiiHOM BEJIMYUHBI oTkJIoHeHHe. [Ipumepbl NpUMEHEeHUs MaTeMATUYECKOr0 OXHUAAHUS, B TOM YHUCIE B 3a/adyaX W3 IOBCEIHEBHOW KU3HU.
MaremaTtnueckoe oxu1aHue OMHAPHOM ClydaifHOM BeIHMUMHBI. MaTeMaTn4ecKkoe 0XKUIaHue CYMMbI CITydaiiHbIX BEJIMYUH.
[TonsiTe O IJIOTHOCTH pachpeieneHus. 3ajadyd, NPUBOASIIME K HOPMalbHOMY pacnpezeneHuto. [lonstue o
HOPMaJIbHOM PACIPENEICHHH.
2 | Jlucmepcus v CTaHIAPTHOE MaremaTrueckoe 0XKHUJAaHUE U AUCTIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIIBHOTO paclpeieIeHHH.
OTKJIOHEHME CIIy4alHOU
BEJTMYHHBI
3 3aKoH OOJIBLINX YuCel 3aKkoH OOJBIIMX YMCEN M €ro pojb B Hayke, NMpHpojie U obmecTBe. BriGopounslii MeTon uccnenosanuil. Ilpumepsr
HENPEPBIBHBIX CIyYailHbIX BEJIUYHUH.
4 | HenpepsIBHbIE CiTydaiiHbIE [TonsiTHE O MJIOTHOCTH pacnpeneneHus. 3aJadd, NPUBOASIIINME K HOPMalIbHOMY pacnpezneineHuto. [lonstue o
BEJIMYUHBI (pacnpeieNieHns) | HOPMaJIbHOM pacIpeesieHUH.
HopmanbHoe pacnpenenenmne




1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O IIPEJIMETA «MATEMATHUKA» HA YPOBHE CPE/ITHEI'O OBILIEI'O OBPA30OBAHUS
N3ydyeHne MaTeMaTHKU Ha YPOBHE CPEIHEr0 O0IIeTro 00pa30BaHUs HAMIPABICHO HA JOCTHKCHHE 00YJIAOIIUMHUCS THYHOCTHBIX, METAPEIMETHBIX U
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB OCBOEHUS YYEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakIaHcKoOro BOCIIMTAHMA:

Cc(OPMHUPOBAHHOCTh T'PAXKJAHCKON MNO3MLUU OOYYaroOLIErocss Kak akTHUBHOIO M OTBETCTBEHHOI'O Wi€HAa POCCUICKOro oOlIecTBa, MPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKUIMOHHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TPa)KAaHCKOTO OO0IIecTBa (BBHIOOPHI, OMPOCH M JAPYroe),
yMEHHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSAMM U HA3HAYCHUEM;

2) MATPHOTHYECKOTO0 BOCIIMTAHMA:

C(OPMHPOBAHHOCTh POCCUHCKON TPAKTAHCKOW HICHTHYHOCTH, YBAXCHHS K NPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IEHHOCTHOE

OTHOLIEHHUE K JOCTUKEHHUSIM POCCUMCKMX MaTEeMAaTUKOB U POCCHUICKOM MaTEMaTHMYECKOM LIKOJbI, UCIIONIb30BAaHUE ITUX JOCTHMKEHUH B JPYTHUX HAayKax,
TEXHOJIOTHSX, chepax IKOHOMUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMS: OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUUCKOrO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
STHUYECKOI0 MOBEJICHUS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JOCTIKEHUN HAyKU U JIeATEIbHOCTHIO Y4EHOr0, OCO3HAHME JIMYHOTO BKIJIaJga B
MOCTPOCHUE YCTOMYMBOTO OYAyIIero;
4) 3CTeTHMYECKOr0 BOCIHMTAHHUSA: DCTETHUYECKOE OTHOIICHHWE K MHUDY, BKJIIOYAsh ICTETUKY MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3anad,
pelIeHuH, pacCcyXKAeH!I, BOCOPUUMUYUBOCTh K MATEMAaTUYECKUM ACIIEKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;
5) pu3uveckoro BOCIMTAHUSA:
c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEpEcax 3/I0pOBOro U 0e30macHoro odpasa *HU3HU, OTBETCTBEHHOE OTHOLIEHHE K
CBOEMY 3JI0pPOBBIO (3/I0pOBOE MHUTaHUE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peEryjsipHas (u3uveckas aKTUBHOCTb), (U3NUYECKOE
COBEPULICHCTBOBAHUE IIPH 3aHATHUSX CIIOPTUBHO-030POBUTEIBHON NEATEIBHOCTBIO;
6) TPY10BOr0 BOCIIUTAHUSA:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTHU TPYJO0II00US, HHTEpEC K Pa3InYHbIM chepaM MpodecCuOHATBbHON AeATENbHOCTH, CBSI3aHHBIM C MaTe MAaTHKON
U e€ NpUIIOKEHUSIMH, YMEHUE COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyayliel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO HA MPOTSKEHUU BCEW >KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEUICHUHU
MPAKTUYECKHX 3a7[ad MaTeMaTHYeCKOI HalpaBiIeHHOCTH;
7) 3KOJI0rNYeCcKOro BOCIUTAHMA: CPOPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYpbl, TOHUMaHHE BIIMSHUS COIHMAbHO-PKOHOMHYECKHX IPOIECCOB Ha
COCTOSTHUE TMPHUPOAHON M COLMATIBHOW Cpelbl, OCO3HAHHE TIJIOOATBHOTO XapaKTepa »SKOJOTMYECKHX MpoOjieM, OpHUEHTAlusi Ha MpHUMEHEHUe
MaTeMaTHYECKUX 3HAHWM I PELIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH cpelibl, IIaHUPOBAHUE MOCTYMKOB M OIEHKH MX BO3MOKHBIX MOCTEICTBUN IS
OKpY’KaIoILEeH
Cpelibl;

10



8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAyKd U OOIIECCTBEHHOW MPAKTUKH, TOHUMaHUE
MaTeMaTHYCeCKOMN HAayKH KaK C(i)epbl YeJI0BECUCCKOM JACATCIIbHOCTH, 3TAaIlOB eé Pa3BUTHUA U 3HAYUMOCTH IJId Pa3BUTUA HUBHUIIM3allUU, OBJIAJCHUC SA3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KYJIbTYpOM KakK CpEJICTBOM IIO3HAHUS MHUPA, TOTOBHOCTb OCYILIECTBISATh MPOEKTHYIO M HCCIIEI0BATEIBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC

METAINIPEJIMETHBIE PE3YJIBTATBI
B pesynbrare ocBOEHUS IMpOrpaMMbl 10 MaTeMaTUKE Ha YpPOBHE cpeJHero oliero obpasoBaHus y oOydaromierocst OyayT chopMHUpOBaHbI METalpeIMETHbIE
pe3yJIbTaThl, XapaKTEPU3YIOIIMECsS OBJAJACHUEM YHHMBEPCAIbHBIMU IO3HABATEJIbHBIMU JICHCTBUSMHU, YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMU JEUCTBUAMU U
YHUBEPCAJIbHBIMH PETYIATUBHBIMU JICHCTBUAMHU.

ITo3HaBaTe/IbHbIE yHUBepCAIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornuyeckue AeMcCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIIECHHH MEXIy MOHSTHUAMH, (POPMYIUPOBATH
OIpeieNIeHus MOHATUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAILIMKA, OCHOBAHUSA JJIs1 0000LIEHHS U CPAaBHEHMS, KPUTEPUU IIPOBOJMMOIO aHAIN34;

BOCIIPUHUMATh, (POPMYyITUPOBATh U IPE0OPa30BHIBATh CYKIICHUS: YTBEPAUTEIbHBIC U OTPHUIIATENIbHBIC, SIMHIYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUMs B (haKTax, JaHHBIX, HAOMIOJCHUAX U YTBEPXKICHUX, IpeaaraTb KpUTepUu
JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN Y IPOTUBOPEUN;

JIeJIaTh BBIBOJBI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MaTEMAaTUYECKUX YTBEPKACHUH (IpsIMble M OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO, TPUBOJUTH
PUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYXKIEHUS U BHIBOJIBI;

BbIOMpaTh croco0 pemnieHus yd4eOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BapHaHTOB pELIEHUs, BbIOMpaTh HauOosiee MNOAXOASAIUNA C  Yy4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBsble uccienoBare/bCKue 1eHCTBHSA:
UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HaHMsI, (POPMYIMPOBATEH BOMPOCH], (PUKCUPYIOLIUE TPOTUBOPEUHNE, TPOOIEMY, YCTaHABIUBATh
MCKOMOE€ U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApPTYMEHTUPOBATH CBOKO MO3UIINI0, MHEHHUE;

IMpOBOAUTH CAMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ SKCIICPUMCHT, UCCIICAOBAHUC I10 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYCCKOro O6’beKTa, SBJICHUA,
mpounecca, BbISABJICHUIO 3aBHCUMOCTEH MCXKOY 06”beKTaMI/I, ABJICHUSAMHU, ITpoHeccaMu; CaMOCTOATCIILHO CbOpMy.]'II/IpOBaTI) O606I].[CHI/I$I " BBIBOJIBI 11O PE3YyJIbTaTaM
HpOBC,Z[éHHOFO HaGJIIO,I[CHI/IH, HCCIICA0BaHNA, OUCHUBATL JOCTOBCPHOCTD MMOJTYYCHHBIX PC3YJIbTATOB, BBIBOJOB U 0606H_ICHI/H>'I; IMPOrHO3UPOBATH BO3MOKHOC
Pa3sBUTHUC MTPOLECCCA, 4 TAKIKC BBIABUTATh HMPCAIIOJIONKEHUA O €T0 pa3BUTHUN B HOBBIX YCIIOBHAX.

Padora ¢ unopmanmeii:
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BBISIBIIATH 1€(DUIIUTHI MH(OPMAIIMH, JaHHBIX, HEOOXOIMMBIX JUISI OTBETA Ha BOIPOC U JUISI PEILICHHS 33]]a4u; BBIOMpATh HH(POPMALIHIO U3 UCTOYHUKOB
pa3IMYHbIX TUIOB, aHAIU3UPOBAThH, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (OPM Ipe/ICTaBICHHUS,

CTPYKTYpUPOBATh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IHMUHBIX (POpPMax, WILTIOCTPUPOBATH IPpauuecKu;

OLIEHHUBATh HAAEKHOCTDh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM KPUTEPUSIM, CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JedCTBHUA:

BOCIIPHUHUMATH U (bOpMy.]'II/IpOBaTB CYXACHHUA B COOTBECTCTBHUHU C YCJIOBHUAMU U LETIAMU O6H.I€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpa’XaTb CBOKO TOYKY 3pCHUA B
YCTHBIX U IIMCBbMCHHBIX TCKCTAX, AaBaTh MMOACHCHUA 110 XO4Y pCHICHUS 3ala4, KOMMCHTUPOBATD HOJIy‘-ICHHbeI PE3yibTaT,

B X0zie 00CYX/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBbl, PElIaeMOM 3a/jaun, BbICKA3bIBATh UJCH, HALIEJICHHBIE Ha MTOUCK
pelIeH s, COMOCTABIISITh CBOM CYXKACHUS C CY)KICHHSIMU JPYrHUX YYaCTHUKOB JMANOra, OOHApY>KUBATh Pa3IM4YMe U CXOJCTBO MO3MUIMNA, B KOPPEKTHOU (hopme
(GopMynUpoBaTh pa3HOIJIACHS, CBOM BO3PAXEHHUS; MPEACTABIATh PE3yJbTaThbl PEIIEHUs 3aJaud, SKCIIEPUMEHTa, HCCIEIOBAaHUSA, MPOEKTa, CaMOCTOATEIBHO
BBIOMPATh (OPMAT BBICTYIUICHHUS C YIETOM 3a7a4 MPE3ECHTALUU U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHHBepcaJdbHbIe yueOHbIE AeiiCTBHS
Camoopranu3anus:

COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3ajaui, BIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJbHbII HHTEJJIEKT:

BJIaJJ€Th HaBbIKaMH IM03HABATCIILHOM pe(i)ﬂeKCI/II/I KaK OCO3HaHUs COBCPHIACMBIX I[GP'ICTBI/IfI N MBICJIMTCIBHBIX IMMPOLECCOB, UX PE3YJILTATOB, BJIaJCTh
criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPOoLECCa U pE3yJibTaTa pCUICHUA MaTeMaTU4eCKOM 3aJa4iu,

NpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH ITPpHU PCIICHUHU 3aJa4i, BHOCUTH KOPPECKTHUBLI B ACATCIIbHOCTbD HA OCHOBE HOBBIX O6CTO$IT€J'II>CTB,
JaHHBIX, HaﬁHeHHBIX OIJ_II/I60K, BBIAIBJICHHBIX prI[HOCTeﬁ;

OLIEHHMBATh COOTBETCTBUE PE3YNbTAaTa LU U YCIOBUIM, OOBICHATH MPUUNHBI JOCTHKEHUS WIIM HETOCTHKEHUS PE3YIbTaTOB S TEIbHOCTH, HAXOAUTh
OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHASI ACATECIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHANBUAYAIBHON paOOThI MPU pPelIeHNH Y4eOHBIX 3a]a4, IPUHUMATh 1eJIb COBMECTHON
JeSITeIbHOCTH, TNITAHUPOBATH OPTaHU3AIMIO COBMECTHOW PabOTHI, pacHpeAesTh BUbI pabOT, TOTOBAPUBATHCS, 00CYKIATh MIPOLIECC U pe3yJIbTaT padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIIO/IeH; yUacTBOBATh B IPYIIOBBIX opMax paboThl (00CYKAeHMs, 0OMEH MHEHUH, «MO3TOBbIE IUTYPMbD) U UHBIE), BBITOIHSITH

12



CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTHMMH WICHAMU KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIa/Ia B OO MPOIYKT IO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

YueOHOro Kypca «AJiredpa 1 Ha4YaJIa MATEMATHYECKOr0 aHAJIN32a» (0a30BbIH YPOBEHb)

10 kaace

K koniy o0y4yenus B 10 kiacce 00yqaromuiics IOTyYUT CISAYIOMUE TTPESIMETHBIC PEe3YyIbTATHI:
Yuciia 1 BbIYMCICHUSA:

OIIEpUPOBATh NOHATUSIMHU: PAllMOHAIbHOE U IEHCTBUTEIILHOE YNCII0, OOBIKHOBEHHAS U AECATUYHAS IpOOb, POLICHTHI;

BBINOJIHATH apU(pMETUYECKHE ONIEPALIUHU C PALlMOHATIBHBIMU U ACHCTBUTEIBHBIMH YHCIAMU;

BBITNIOJHATH NPUOIMKEHHBIEC BEIYMCIICHUS, UCIIOJIB3YS MPAaBUjIa OKPYIJIEHMS], 1eJIaTh IPUKUAKY U OLIEHKY pe3ysIbTaTa BbIYMCICHUMN;

OIIEpPUPOBATH MOHATUSAMU: CTENEHb C IeJIbIM IOKa3aTesleM, CTaHapTHas (opMa 3anucu JeHCTBUTENIBHOTO YHCIa, KOPEHb HATYypaJIbHOM CTEIEHH,
UCTIOJIB30BaTh MOAXOSIIYIO (OPMY 3alHCH ACUCTBUTEIBHBIX YHCEN IS PEUICHUS TPAKTUIECKUX 3a/1a4 U TPE/ICTABICHUS TaHHBIX;

ONEpUPOBATH TOHATHUAMHU: CHHYC, KOCMHYC M TaHI€HC IPOM3BOJBHOIO yIJa, MCIOJb30BaTh 3alMCh IPOM3BOJIBHOIO yIjia uyepe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE (HYHKIIHH.

YpaBHeHHS U HEPABEHCTBA:

ONEepUpPOBaTh MOHATHSMM: TOXAECTBO, YypaBHEHUE, HEPABEHCTBO, I1I€JI0€, palOHAJIbHOE, HWPPALMOHAIBLHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHMUE;

BBITIOJIHATH NMPe00pa30BaHUs TPUTOHOMETPUYECKUX BBHIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS;

BBINOJIHATH NPE0Opa3oBaHMs LENbIX, palMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKEHUW M pellaTh OCHOBHBIE THIIBI LENbIX, PAllMOHAIBHBIX U
UPpALMOHATIbHBIX YPABHEHUH U HEPABEHCTB;

NPUMEHSATh YPaBHEHUS U HEPaBEHCTBA JIJIs pEIIEHUs] MaTeMaTUYeCKUX 3a/1a4 U 3ajja4d U3 pa3IMyHbIX 00J1acTell HayKU U peasibHON XKU3HH;

MOJIETTMPOBATh pealbHbIE CUTYallMH Ha SI3bIKE alreOphl, COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA I10 YCJIOBUIO 3a/layM, UCCIEN0BATh
MIOCTPOCHHbIE MOJIENIN C MCIIOJIB30BAaHUEM allIapara anreopsl.

DyHKIUHA U TPaPUKH:

OTIepUPOBATh MOHATUSAMU: (YHKIIMS, CIOCOOBI 3a/laHusl PYHKIMH, 00JIaCTh OIpENEIeHHUs] U MHOXKECTBO 3HaueHUM (QpyHKUUU, rpaduk QyHKINH,
B3aUMHO 0OpaTHbIe QYHKIINY;

OTIepUPOBATH MOHATUAMU: YETHOCTh U HEYETHOCTh PYHKIMH, HYJIU (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCMOJIb30BaTh Tpauky QYHKIMHA 11 pelIeHns ypaBHEHUH;

CTPOUTH U YUTaTh rpauKy TMHEHHONW QYHKIMHU, KBaAPATUUHON (QYHKIIMH, CTENEHHON (QYHKIIUH C LIEIbIM TIOKa3aTelIeM;

UCIOJIb30BaTh TpauKy QYHKIMHA U1 UCCIeI0BaHUS TPOLIECCOB U 3aBUCUMOCTEH MPU pEIIeHUH 33a4a4 U3 APYTHX yIeOHBIX
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IPEIMETOB U PEaTbHOM KU3HH, BEIPAXKATh (POPMYIIaMU 3aBUCUMOCTH MEXKy BETHUYNHAMH.
Hauaja maTeMaTH4eCKOI0 aHAJIM3a:
OTIEPUPOBATH MOHATHIMHU: TIOCIEI0BATEIBHOCTD, apu(pMeTUYECKast U TEOMETPHUYECKast IPOTPECCHH;
OIIEpPUPOBATH MOHATHAMU: OECKOHEUHO yOBIBaIOLasi FEOMETPUYECKast IPOrpeccus, cyMma OECKOHEYHO YObIBAIOIIEH TeOMETPHUECKON IPOTrpeccuiy;
3aJaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH;
HCII0JIb30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U POTPECCUM JUIs PEILICHUS PEAIbHBIX 3a7a4 IPUKIIaJHOTO XapaKTepa.
MHuoxecTBa M JIOTHKA:
-OIIEPUPOBATh ITOHATUAMHU: MHOXKECTBO, OIIEpallM HaJl MHOKECTBAMU;
-HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUIsi ONMCAaHHUs PEATbHBIX MPOLECCOB U SBJICHUH, IPU PEIICHUH 33]a4d U3 APYTruX y4eOHBIX
IIPEIMETOB;
-OIIEpUPOBATh NOHATUAMU: OIIPENEICHUE, TEOPEMA, CIIEICTBUE, T0OKA3ATEIBCTBO.

11 knacc

K konuy o6yuenus B 11 ki1acce oOyyaromuiics OIy4UT CIEAYIOIIUE IPEAMETHBIE Pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA:

OIEpUPOBATh INOHATUAMU: HATypaJbHOE, LIEJIO€ YHUCIIO, MCIONb30BaTh NPU3HAKU JEIMMOCTH LEIBIX YHUCEN, Pa3jOKEHUE YUCIa Ha IPOCThIE
MHOXUTCIIN JJIA pCHICHUA 3a1a4;

ONEpPUPOBATH MOHITHUEM: CTENEHb C PALMOHAIBHBIM II0Ka3aTelleM; ONEePHPOBATh MOHATUAMU: JorapudM dYHcia, JECITUYHBbIE U HaTypalbHble
J0TapupMBbI.

YpaBHeHUS H HEPABEHCTBA:

MNPUMCHATH CBOMCTBA CTENEHU JJIsL npeo6pa303aHI/1$[ BI)Ipa)KeHI/II\/JI, OIICPpHUPOBATH IMOHATUAMM: IMOKA3ATCIIBHOC YPABHCHUC U HCPABCHCTBO, PCIIATh
OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITNIOJIHATH MPE00pPa30BaHUs BBIPAXKEHUM, cOAepkKallluX Jorapudmbl, ONepupoBaTh MOHATUSAMU: JOrapu(PMHUUECKOe ypaBHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB;

HAaxOJIUTh PELICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUpPOBATh TOHATHUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pELICHHE, MCIIONb30BaTb CHCTEMY JIMHEWHBIX YPABHEHMM MJIs PEIICHUS
MPAKTUYCCKUX 3aaa4,

HaXOJWUTh PELICHUs IPOCTEMIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB;

MOACIINPOBATE PCAJIbHBIC CUTyallUM Ha A3BIKE anre6p1;1, COCTAaBJIATH BBIPAXKCHHA, YPAaBHCHUA, HCPABCHCTBA M CHUCTEMBI IO YCJIIOBUIO 3aJadvu,
UCCIIEIOBaTh MOCTPOSHHbBIE MOJIENHN C MCIIOJIB30BAaHUEM arIapara aareopsl.

@dyHKkuMu U rpadukm: onepupoBaTh MOHATHAMH: Nepuoanyeckas (QYHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIMH, TOYKH HKCTpeMyMa
¢yHKLIMHM, HauboblIee U HAUMEHbIIee 3HaUeHHsI QYHKIIMM HA IPOMEXKYTKE, UCIIOIB30BATh UX JJIS UCCIIeJOBaHUS (PYHKIUH, 3aJaHHON rpadukom;

OIEpUPOBATh MOHATUAMU: I'padUKH MMOKA3aTEIbHOU, JIOTrapu(PMUUYECKOW U TPUTOHOMETPUYECKHX (YHKIUM, H300pakaTh MX Ha KOOPJIWHATHOU
IUIOCKOCTH Y UCIIOJIb30BAaTh AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB;
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M300pakaTh HA KOOPJIMHATHOHN TUIOCKOCTH I'paUKH JTMHEHHBIX YPABHCHHUI U UCTIOIB30BATh MX JJIS PEIICHUS CUCTEMbI JIMHEHHBIX YpaBHEHUMH;

UCIOJIb30BaTh Tpaduku GYHKIUHN AJIS UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH U3 APYTUX YU€OHBIX AUCIUILIMH.

HayvaJsia MaTeMaTH4eCKOI0 aHAJIM3a:

OTIepUPOBATh MOHATUAMU: HEMpPephIBHAS (YHKIMS, TPOU3BOAHAS (PYHKIIMH, UCIIOIH30BaTh T€OMETPUUECKUN U (PU3NUYECKUIT CMBICI TPOU3BOTHON
JUISL pELIEHUs 3a/1a4;

HaXOJUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIUI, BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO (YHKUMH; MCIIOIb30BATh
MIPOM3BOHYIO JUTSI UCCIIEOBaHUs (DYHKIIUM HA MOHOTOHHOCTB M SKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCICAOBAHUS K IIOCTPOSHUIO TPAPUKOB;

MCIIOJIB30BATh MTPOU3BOAHYIO /ISl HAXOKICHUS HAWTyULIEro PEIICHHs B IPUKIIAAHBIX, B TOM YHCJIE COLUUATBHO-3KOHOMUYECKHUX, 3a/1a4ax;

OTIEPUPOBATH MOHATUSMU: IEPBOOOPA3HAS U MHTErPaj, TOHUMATh TEOMETPUICCKUI U (PU3NUYCCKUIN CMBICIT HHTETPpaia; HaXOAUTh EPBOOOPA3HEIC
AJIEeMEHTAPHBIX (PYHKIIMIA, BEIYUCISATH UHTErpai o ¢popmyne Hetorona—Jleitbnuna;

pelaTh MPUKJIAIHbIE 3a/1a41, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO M (PU3MUYECKOT0 XapaKkTepa, CPEeACTBAMU MaTEMaTHUECKOTO aHATTN3a.

IIpenmeTHbIe pe3yJbTaThl H3yUeHHs YueOHOTo Kypca "'['eomeTpus
10 kaace
K koniy o0y4yenus B 10 kiaacce 00y4aromuiics IOTYyYUT CISAYIONMUE MPEAMETHBIC PE3YIIbTATHI:

® OIEpPHUPOBATH MOHATUSIMH: TOUYKA, IPSMasi, INIOCKOCTH;

¢ MPHUMCHATH AKCHMOMBI CTCPCOMCTPHU U CIICACTBUA U3 HUX IIPHU PCIICHHUU I'COMETPUUCCKUX 3aday;

® ONEpPHPOBATH MOHATUSIMH: MMAPAJUICTHHOCTh U MEPIEHANKYISPHOCTD MPSAMBIX M IIOCKOCTEH; KIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKECHHE
MPSAMBIX U ITIOCKOCTEN B TPOCTPAHCTBE;

® ONepupoBaTh MOHATUSAMHU: IBYTPAHHBIA Yroll, TpaHW IBYTPAHHOTO yria, pedpo ABYTPaHHOTO yria, JIMHEWHBI YTrol JBYTPAaHHOTO YIJIa,
rpajaycHas Mepa IBYTpaHHOTO yIiia;

® OIICpUupoOBaTb MNOHATHUAMH: MHOI'OIPAHHUK, BBIHYKHLIﬁ n HeBBIHYKHBIﬁ MHOTI'OTpaHHUK, 3JICMCHTBI MHOT'OTI'paHHHKA, HpaBI/IJ'II)HI)II\/JI
MHOTOTPaHHUK; paclo3HaBaTh OCHOBHBIE BU bl MHOTOTPAaHHUKOB (ITMpaMua, Ipu3Ma, IpsIMOYToJIbHBIN Mapaienenumnes, Kyo);

e iIaccu(UIUPOBATh MHOTOTPAaHHUKHU, BHIOMpAss OCHOBAHUSA ISl KJIacCU(PUKAIUMU (BBIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBUIIbLHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIenUIe/Ibl);

® OIICpUPOBATH MOHATHAMM: CCKYyLIas IJIOCKOCTh, CCHCHUE MHOTOTPaHHHUKOB,

e OOBSCHSATH MPUHIIUITBI TOCTPOEHUS CEUCHUH, UCTIONB3Ys METO]] CJIE/IOB;

®  CTPOUTH CEYCHHS] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BHIMOIHSITH (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHTYp:
BUJ] CBEpPXY, COOKY, CHHU3Y;

L peiaTh 3aga4u Ha HAXOKACHHUEC I'COMETPHUICCKUX BCIUYHH I10 o6pasuaM HUJIN aJiIrOpuTMaM, INPUMECHAA NU3BCCTHBIC aHAIUTUYCCKHUE METO/AbI
IIpu pCIICHUN CTAHAAPTHBIX MAaTEMAaTHYCCKUX 3aJa4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMS TOUKaMH, OT TOYKHU OO0 Hp?[MOfI, OT TOYKHU OO0
TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TIPSIMBIMU;
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11 kiaace

pemarh 3a/1a4d Ha HaXOXICHUE TeOMETPUYECKUX BEJIWYHMH MO 00pas3laM WM ajJropuTMaM, MPUMEHSS U3BECTHBIC aHAIUTHYECKUE METOJIBI
IIPY PEIICHUU CTAHJAPTHBIX MATEMATHYECKUX 3alad Ha BBIUYMCICHHE YIJIOB MEXAY CKPEIUMBAIOIIMMUCA NPSAMBIMU, MEXAY NPAMON U
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB;

BBIUUCIIATh 00BEMBI U IUIOIAAHN IIOBEPXHOCTEH MHOIOIPAaHHUKOB (MIpU3Ma, NUpaMuia) ¢ IPUMEHEHUEM (OpMYJ, BEIYUCIIATh COOTHOLIEHHUS
MEXy IUIOIAAsIMU IOBEPXHOCTEH, 00BbEMaMu MOAOOHBIX MHOI'OI'PaHHUKOB;

OIIEPUPOBATH MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh M INIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (UTYPHI;
U3BIIEKATh, MPEOOPA30BBIBATH U MHTEPIPETUPOBATh MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

IPUMEHATh reoMeTprudeckue (hakThl Ul pelIeHHs] CTEPEOMETPUUECKUX 3a]1ay, IPEINoIaralolliiX HECKOJIbKO I1aroB PEeLIeHHUs, €CIIU YCIOBUs
IPUMEHEHU 33/1aHbl B IBHOM (hopMe; IPUMEHSTh NPOCTEHIINe TPOrpaMMHbIE CPEACTBA U 3JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU
peLIeHNN CTEPEOMETPUYECKUX 3a/1aY;

IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B PUPOJE U KU3HU, PACIIO3HABATh NPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;
IIPUMEHATH IOJyYEHHBIC 3HAHUS Ha MIPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYALlMHA U NIPUMEHATh U3yUYCHHBIE IIOHATHUS B MPOLIECCE TIOUCKA
pelleHnus MaTeMaTudecku c(OopMyIHMpOBaHHOW MpOOJIEMBbl, MOJIEIUPOBATh pEaJbHbIE CHUTYyallMM Ha SI3bIKE TIE€OMETPHUM, HCCIEA0BAThH
HOCTPOCHHbIE MOJIEJIM C HCIOJb30BAHUEM T'€OMETPHUECKUX IOHATUM M TeopeM, ammapara aireOpbl, peuiarb NpakTUYeCKUe 3a7aud,
CBSI3aHHbIE C HAXOXKJCHUEM F€OMETPUUECKUX BEIUUHMH.

K konuy o6ydenus B 11 kiacce oOyuaromuiicss Hay4uTCs:

e ONepUpoBaTh MOHATHUAMH: HMJIMHAPUYECKas TOBEPXHOCTh, 00pa3yIOIINe IUINHAPHIECKON TOBEPXHOCTH, LIMIIMH/P, KOHUYECKas
MOBEPXHOCTh, 00pa3yrolne KOHMUECKON OBEPXHOCTH, KOHYC, chepruecKas MOBEPXHOCTb;

e pacro3HaBaTh Tella BpalleHus (LWIMHIP, KOHYC, cdepa u 1map);

e  OOBSCHATH CIOCOOBI NOJTYYEHUS TeJ BpaIlEHUS;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE Cephl U TNIOCKOCTH; ONEpUPOBATh MOHATUSAMHU: IIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTa,
BBICOTA CEIMEHTA, IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS, IIAPOBOM CEKTOP;

®  BBIYUCIATH O0BEMBI U TUIOIIAIU TTOBEPXHOCTEH TEJ BpaleHHs], FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;

e  ONepupOBaTh NOHATHUAMU: MHOTOIPAHHUK, BOUCAHHBIN B Cepy U OMUCAHHBIN OKOJIO c(epsl, cepa, BIucaHHasi B MHOTOI'PaHHUK WU
TEJIO BPALLECHUS;

®  BBIYHCIATH COOTHOLIEHUS MEXKIY IUIOUIaIIMU MTOBEPXHOCTEN U 00bEMAaMHU MTOI00HBIX TEN;

e 1300pakaTh U3ydaeMble (GUTYpBI OT PYKH U C TPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

®  BBINOJIHATH (BHIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpaLICHUS;

16



U3BJICKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBHIBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PHUTypax, MPeICTaBICHHYIO
Ha YepTeKax U PUCYHKaX;

OIIEPUPOBATH ITOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJHATH ICHCTBUSA CIOKEHUsS BEKTOPOB, BBIUMTAHMS BEKTOPOB U YMHOYKEHUS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHU O0JIaJIal0T;

IIPUMEHSTH [IPaBUJIO MapajuIeIIeIINAIC a;

OIEpUPOBATh INOHATHUAMHU: ICKApPTOBbI KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP, MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIWHATHI
BEKTOPA, YToJl MEXY BEKTOPaMH, CKAIIPHOE IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxOIUTb CYMMY BEKTOPOB M IIPOMU3BEIECHUE BEKTOpPA HA YHUCIIO, YIOJI MEXAY BEKTOPAMH, CKAIAPHOE IPOU3BEACHUE, PACKIIAAbIBATH
BEKTOp I10 IByM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJjaBaTh IUIOCKOCTh YpaBHEHMEM B JEKapTOBOM CHCTeMEe KOOpIMHAT; IPUMEHATh TIeoMeTpudecKkue (aKkTbl Uil PpeIIeHUs
CTEPEOMETPUYECKUX 3a/1a4, IPEANOJIAraolX HECKOIBKO 1aroB PELIeHHUs, €CIM YCIOBHSI IPUMEHEHHs 3a/1aHbl B SIBHOM (opMe;

pemaThs IpoCTENIINEe TEOMETPUYECKUE 3a/1a4l HA IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A;

pelmiaTh 3aJauyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOLIEHHWH M HAaxXOXJAEHHE I'e€OMETPUYECKUX BEIMYMH IO o0paslaM WM
aJIropuTMaM, IPUMEHS U3BECTHBIE METO/IbI IIPU PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 33/1a4;

IIPUMEHATH IPOCTEHIINE IIPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PEIICHUM CTEPEOMETPUUYECKUX
3a/1a4;

IPUBOJUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE W KU3HHM, PACIO3HABATH IIPOSBIIEHUE 3aKOHOB I€OMETPHUM B
UCKYCCTBE;

IIPUMEHSATH IIOJIYyYEHHbIE 3HAHMs HAa MPAKTUKE: AHAJIM3UPOBATH PEAJbHbIE CUTYAallMM M NPUMEHATh W3Y4YEHHBIE MOHATHS B IIpOLECCe
MOMCKA PEUICHUs] MaTeMaTH4YeCKH CQOpPMYIMPOBAHHON MpoOIeMBbl, MOJEIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE T'€OMETPUH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM I€OMETPUUYECKUX TIOHATHI U TeopeM, anmnapaTa ajareopsl, pelarb NpakTHIecKue
3a/1a4M, CBA3aHHBIE C HAX0KICHHEM I'€OMETPUYECKUX BEJIMUHUH.

IIpenmerHble pe3yJbTaThl H3yUeHHs Y4eOHOro Kypca "'BeposiTHOCTH M cTaTHCTHKA''

10 xaacc

K xonity o6yuenus B 10 kjacce oOyqaronuiicss MOJYIHUT CIEAYIONINE MPEIMETHBIE Pe3yIbTaThI:

® YNUTaTh U CTPOMUTH TAOJIMIIBI U AUATPAMMBbI; ONIEPUPOBATh MOHATUSAMU: CpeiHee apupMeTnIecKoe, MeinaHa, HauboblIee, HauMeHbIlee
3Ha4YeHHe, pa3Max MacCHUBa YHUCIIOBBIX JIAaHHBIX;

® ONepUpOBATh MOHATUSAMH: CIy4alHBIM SKCIIEPUMEHT (OTIBIT) U CIIy4aiiHOE COOBITHE, JIEMEHTAPHOE COOBITHE (JIEMEHTApHBIN UCXO0/)
CJIy4aifHOTO OITBITA, HAXOAUTH BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMHU CITy4ailHBIMH COOBITHUSMH, HAXOAUTh U CPABHUBAThH
BEPOATHOCTH COOBITHI B U3yYEHHBIX CIy4allHBIX SKCIEPUMEHTAX;

® HAXOAUTh U (HOPMYIHPOBATH COOBITHUS: TEpecedeHrEe U 00beANHEHHE JAHHBIX COOBITHI, COOBITHE, TPOTUBOIMOIOKHOE JAHHOMY COOBITHIO,
MOJIb30BAThCS TMarpaMMamMu Jitniepa 1 popMyIioil cl10KeHUs: BEPOSITHOCTEN NP pEIIeHUH 3a/1a4;
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OIIEPUPOBATH MOHATHIMHU: YCIOBHAS BEPOSITHOCTD, HE3aBUCHMBbIE COOBITHS, HAXOUTh BEPOSTHOCTH C TIOMOIIBIO MPAaBUIIa YMHOXKECHHUS, C
IIOMOIIBIO JIepeBa CIIy4aifHOTrO OIbITA; MPUMEHATh KOMOMHATOPHOE IIPABUIIO YMHOXKEHMS IIPU PELICHUH 33/1a4;

OTIEpPUPOBATH MOHATHIMHU: UCTIHITAHNE, HE3aBUCUMBIE HCIIBITAHUS, CEpUsl UCTIBITAHUH, YCTIeX U HEyAaya, HaXOAUTh BEPOSITHOCTH COOBITHIA B
CepUU HE3aBHCHUMBIX UCIBITAHUN 70 TIEPBOTO yCIieXa, HAXOIUTh BEPOSATHOCTH COOBITHI B ceprM UCTIBITAHUN bepHym;

OIIEpUPOBATh MOHATUSAMU: CIIy4aiHas BEIUYHHA, PACIIPENEICHUE BEPOSITHOCTEHN, IMarpaMma pacipeleIcHus.

K koniy o0ydyenus B 11 kiacce 00y4aromuiics IOTyYUT CISAYIONMUE TPEIMETHBIC PEe3YyIbTATHI:

10 kaacce

CpaBHHUBATH BEPOATHOCTHU 3HAYCHHI CJ'Iy‘I&fIHOfI BCJIIMYMHBI 110 paCpeACICHUIO UIIN C IIOMOIINBIO JUArpaMM,;

OIICpHUPOBATH MOHATHEM MAaTEMATHYCCKOI'O OXKHAAaHWA, IIPUBOJUTD ITPUMEPHI, KaK IPUMECHIACTCA MaTEMAaTHYCCKOE OKNAaHNEC CHy‘I&ﬁHOﬁ
BCJIIMYMHBI HAXOAUTb MAaTCMATHYCCKOC OXKUAAHUC 110 JaHHOMY pPACIIPCACIICHUIO,

HMCETDb NPCACTABJICHUC O 3aKOHE OOJIBIIINX YHCCII,
HMETDb NPCACTABJICHUC O HOPMAJILHOM pacCiipCaAciCHUU.

I1l. TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O TIPEJMETA «MATEMATUKA»

TemaTnueckoe NJIAHMPOBAHHME Y4eOHOI0 Kypca «AJiredpa 1 HA4aJ1a MATEMATHYECKOI0 aHAJIn3a» (0a30BbIi YPOBEHBb)

Ne | HasBanue pa3zzenoB ¥ T€M NpOrpaMMsl KommuecTBo yacos
n/m Bcero KoHTtposbHbIE [IpakTnueckue
palboThI paboTHI
1. | MHOXecTBa palluOHAIBHBIX U ACHCTBUTEIBHBIX YKCell. PalioHansHbIe 20 2
yYpaBHEHMsI U HEpAaBEHCTBA
2. | ®ynkiun v rpaduki. CTENneHb ¢ MeNbIM MMOKa3aTelleM 12 1
3. | Apudmernueckuit kKopeHb n—oii crenenu. MppaunoHaabHble ypaBHEHUS U 22 2
HEpaBEHCTBA
4. | ®opmynsl TpuroHoMeTpun. TpUroHoMeTpuyecKue ypaBHEHUs 27 2
5. | [ocreoBaTeTbHOCTH W IPOTPECCHU 6
6. | [loBropenue, 0000IIEHIE, CUCTEMATH3AITUS 3HAHUIA 15 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8
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11 kiaace

Ne | HasBanue pa3zzenoB u T€M IpOrpaMMbl KonnyecTBo yacos
n/u Bcero KonTposibHbie [IpakTuueckue
paboThI paboThI
1. | Crenens ¢ panMoHaIBHBIM MOKa3areneM. [lokazarenbHas GyHKIUS. 12 2
IToka3arenbpHblC ypaBHEHHs] M HEPABEHCTBA
2. | Jlorapudmuyeckas ¢pynkuus. Jlorapudmuueckie ypaBHEHHS U HEPAaBEHCTBA 12 1
3. | Tpuronomerpuueckie GyHKIMK ¥ X TpadUKH. TPHrOHOMETPHUCCKIE 9
HEpaBEHCTBA
4. | IlpousBoanas. [TpumeHeHre npon3BoIHOM 24 2
5. | nTerpan u ero npuMeHeHust 9 1
6. | Cucrembl ypaBHEHUU 12 1
7. | HarypanbHble U 1ieJbIe yucia 6
8. | [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN 18 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
TemaTH4eckoe naHupoBanue yuedHoro kypca «I'eomeTpus»
10 kaace
Ne | Ha3aHue pazfenoB v T€M MpOrpaMmbl KonnyectBo yacoB
n/n Bcero KonTponbHbie IIpakTrueckue
paboThI paboThI
1. | BBenenue B CTepEOMETPUIO 10 1
2. | IIpsimble 1 TUIOCKOCTH B TIpocTpaHcTBe. [lapamienbHOCTh MPSIMBIX 12 1
U IJIOCKOCTEH
3. | llepneHOUKyISIPHOCTD NPSMBIX U IIOCKOCTEH 12 1
4. | Yribel MeXy NPSIMBIMH U TUIOCKOCTSIMHU 10
5. | MHororpaHHuku 11

19




11 kaace

10 kaace

6. | OO6BEMBI MHOTOIPAHHUKOB 9 1
7. | IloBTOpEHME: CEUEHMs], PACCTOSIHUS U YTJIbI 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
Ne | HasBanue pa3zenoB u T€M IpOrpaMMbl KosmyecTBo yacoB
n/u Bcero KonTposibHbie [IpakTrueckue
paboThI paboThI
1. | Tena BpameHus 20 1
2. | OO0béMEbI TEN 16 1
3. | BexTopsl M KOOPJAMHATHI B TPOCTPAHCTBE 14 1
4, [ToBTOpEeHME, 0000IIEHNE 18 1
Y CHUCTEMaTU3alsl 3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
TemaTu4eckoe nIaHNpPoBaHue y4eOHOro Kypca «BeposiTHOCTh U CTATHCTHKA)
Ne | Hazanue pa3nenoB ¥ TEM IPOrPaMMBI KoanuecTBo yacos
n/n Bcero KonTponbHbie IIpakTueckue
paboThI paboThI
1. | IIpencraBieHne JaHHBIX U OMUCATENbHAS CTATHCTHUKA 4
2. | Cy4aiiHbIC OTIBITHI M CITy9aifHbIE COOBITHSI, OTIBITH C PABHOBO3MOYKHBIMHU 3 1
AJIEMEHTapHBIMU UCXOAAMHU
3. | Omepanuu HaJ| COOBITHUSAMH, CIIOKEHHUE BEPOSITHOCTEH 3
4. | YcnoBHas BEPOATHOCTD, IEPEBO CIYIAMHOTO OMbITa, (OpMyIia MOTHOM 6

BCPOATHOCTHU U HEC3aBUCUMOCTD COOBITHI

20




11 kaace

5. | DnemMeHThl KOMOMHATOPUKH 4 1

6. | Cepuu mocne10BaTEIbHBIX 3 1
VCIIBITAaHUI

7. | CiydaiiHble BETMYMHBI U pacIpeICICHUs 6

8. | [ToBTOpeHue, 0600IIeHNE, CHCTEMAaTU3alNs 3HAHUN 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

Ne | HasBanue pazzenoB ¥ TEM IpOrpaMMbl KosmuecTBo yacoB

/o Bcero KonTponbubie [IpakTuueckue
paboThI paboThI

1. | MaTemaTtuueckoe 0XHJIaHHe CITYYalHON BETHUUHBI 4

2. | Jlucnepcus v CTaHIAPTHOE OTKJIOHEHUE CITYYaliHOM BEJTMYMHBI 4

3. | 3aKoH OONBIINX YHCET 3 1

4. | HenpepbIBHBIE Cily4aiiHble BEJIMUMHBI (pacrpeaeseHus) 2

5. | HopmanwsHoe pacrnipenenenue 2 1

6. | [ToBTOpeHue, 06001IeHNE U cCTeMaTH3allks 3HAHUN 19 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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