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1. Ilnanupyembie pe3y/IbTaThl 0CBOEHHS YUeOHOr0 mpegMeTa «Anreopa»
(7-9 x1acchi)

N3yueHue anreOpbl MO JaHHOW MpOrpaMMe CIOCOOCTBYeT (POPMHUPOBAHHUIO Y YUAIIIMXCS
JIMYHOCTHBIX, MeTaNpeMeTHbIX U NMPeAMeTHBIX pPe3y/IbTaToB 00yuyeHHs], COOTBETCTBYIOIIMX
TpeboBaHUSAM (e/iepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHAAapTa OCHOBHOTO
ob111ero obpa3oBaHusI.

JINYHOCTHBIE pe3y/IbTaThl:

1. BOCITMTaHWe POCCUMCKOM TPaK[AHCKOM WI@eHTUYHOCTU: MaTpPUOTHU3Ma, yBa)KeHUs
K OTeyecTBY, 0CO3HaHMS BKJIa/la OTeUeCTBEHHBIX YUEHBIX B pa3BUTHE MUDOBOM HAayKU;

2. OTBETCTBEHHOE OTHOIIIEHHE K YUeHHI0, TOTOBHOCTh U CTIOCOOHOCTh 00YYaroImuxcst
K CaMOPAa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIMK K 00yUeHHI0 U TT03HAHUIO;

3. OCO3HaHHBIA BHIOOpD W TOCTpPOEHWe JajbHelllell WHAWBUAYaTbHOW TPaeKTOPUU
obpa3oBaHMst Ha Oa3e OpHEHTHUPOBKU B MUpe Mpodeccrii v MpodecCroHATBLHBIX TTPeIIOUTEHUH C
yuéTOM YCTONUMBBLIX TI03HaBaTe/NbHbIX WHTEPECOB, a TakKXe Ha OCHOBe (pOpPMHUPOBaHUs
YBa)XUTeIbHOT'O OTHOLIEHUS K TPY/ly, pa3BUTHeE OIbITa yYacTHsI B COLIMATIbHO 3HAUMMOM TPY/IE;

4. YM€HHE KOHTPOJ/IMPDOBATH IIpOLiIeCC W Ppe3yJibTaT yqe6H0f/i ¥ MaTeMaTUUeCKOM
AedaTeIbHOCTH;
5. KPUTHYHOCTb MBIIUIEHUA, WHULUWATHBA, HAXOAUWBOCTb, dKTUBHOCTb TIpU

pelieHr MaTeMdTHYeCKUX 3aay.

MeranpeamMeTHble pe3y/IbTaTbl:

1. YMEHHE CaMOCTOSITe/TbHO OINpeZe/isiTh 1€l CBOero OO0yuYeHUs, CTaBUTh W
dbopmynupoBath s cebs HOBBIe 3aZiaud B yuébe, pa3BMBATb MOTHMBBI M WHTEPeChl CBOEU
N03HaBaTe/IbHOM /lesATeTbHOCTH;

2. yMeHHe COOTHOCHUTh CBOM [JeWCTBUSI C IUUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIIeCTBJISITh KOHTPOJIb CBOEH /lesITeTbHOCTH B TIPOLiecce AOCTH)KEeHHs pe3yJibTaTa, OTpe/efsiTh
CrIoCcoObI /IeHCTBUH B paMKax MpeJIOKeHHBIX YCJIOBHM U TpeOOBaHU, KOPPEKTHPOBATh CBOM
JIeNCTBUSI B COOTBETCTBUU C M3MEHSIIOLLeHCsl CUTyaluel;

3. yMeHHe ompeziesisiTh TIOHATHUS, CO3/iaBaTh 0000IeHNs, yCTaHAB/IMBaTh aHAJIOTHH,
K/1aCCU(UIUPOBATh, CAMOCTOSITE/TbHO BLIOMPATh OCHOBAHUS U KPUTEPUH /151 KITaCCU(DUKAITIM;

4. yMeHHe YCTaHaBJMBaThb TMPUUWHHO-C/IeICTBEHHbIE CBSI3H, CTPOUTH JIOTUYECKOe
paccyxxieHre, yMo3akK/toueHre (MHAYKTUBHOe, 1eJyKTUBHOE U TI0 aHAJIOTUU) U /iefiaTh BbIBObI;

5. pa3BUTHE KOMIIETEHTHOCTH B 00/1aCTU WCII0/Ib30BaHUsS HMHGOPMALMOHHO-
KOMMYHMKAIIMOHHBIX TeXHOJIOTUI;

6. TiepBOHaua/ibHbIe TIPe/[CTaB/eHUsT 00 uesx M O MeTojaX MaTeMaTUKU Kak 00
YHUBEpCaTbHOM $13bIKe HayKU U TeXHUKH, O CPeJICTBe MO/Ie/IMPOBAHUS SIBJIEHUI U MPOLIeCCOB,;

7. yMeHHe BH/IeTh MaTeMaTHUeCcKyl0 3aZiauy B KOHTeKCTe TIpOOeMHOM CHUTyal[uu B
JIPyTUX AUCLIMITIMHAX, B OKPY>Karolllel XXKU3HY;

8. yMeHHe HaXO[UTh B Pa3/MYHbIX MCTOYHMKAX WH(GOpPMAIMI0, HeOOXOJUMYO [IJIst
pellieHus] MaTeMaTUUeCKUX 3a/lay, U Tpe/ICTaB/saTh eé B TIOHATHOM (hopMe, MPUHUMATDL pellieHre
B YCJIOBUSIX HETIOJTHOM WK U30bITOUHOM, TOYHOM WU/IM BEPOSITHOCTHOM MH(OpMAIUH;

9. yMeHUe TOHMMAaThb U WCI0/Ib30BaTh MaTeMaTUueCKuhe Cpe/iCTBA Har/siIHOCTH
(rpacdviku, TabIULIBI, CXEMBI U JIp.) [J/IS UUTFOCTPALVK, UHTePIIpeTaliy, apryMeHTalluy;

10. ymMeHHWe BBIZIBUTaTh TUMOTE3bI MPH PEIEHUM 3a/laud, TIOHUMaTb HeOOXOAMMOCTb UX
TIPOBEPKH;

11.  moOHMMaHWe CYIIHOCTU aJrOPUTMHUECKUX TIpe/NMCaHui U yMeHUe /1eliCTBOBaTh B
COOTBETCTBHUH C TIPe/IJIO’KEHHBIM aJITOPUTMOM.

IIpeagMeTHBbIE pe3y/IbTAThHI:




1. OCO3HAaHWE 3HAUeHUs] MaTeMaTHKW /il TIOBCEJAHEBHOW >KU3HU
YesI0BeKa;

2. npe/iCTaB/ieHWe O  MaTeMaTUYeCKOM HaykKe Kak  cdepe
MaTeMaTUUeCKOW [JesTe/lbHOCTH, 00 >3Tamax eé pas3BUTHs, O €€ 3HAUMMOCTH /IS Pa3BUTHSA
I[UBU/T3ALUM;

3. pa3BUTHE YMEHUI paboTaTh C yueOHbIM MaTeMaTHYeCKUM TEKCTOM
(aHanM3UpoBaTh, U3B/IE€KATh HEOOXOAUMYIO MH(MOPMAILIHIO), TOUYHO M IPAMOTHO BBIpaXKaTb CBOM
MBIC/IM C TIPUMEHEHHWEM MaTeMaTHUeCKOW TEePMUHOJOTMH W CHUMBOJIMKH, TPOBOJUTH
K/1accubUKalum, Joruueckre 000CHOBaHUS;

4. BrajieHre 0a30BbIM TOHSATUMHBIM = arlapaToM TI0 OCHOBHBIM
pasziesiaM COoJieprKaHus;

5. cucTeMaTHyecKue 3HaHUs 0 QYHKLUSIX U UX CBOMCTBAX;

6. MpaKTUUeCKU 3HauuMMble MaTeMaTUueCKhe yMeHUsl U HaBBbIKM, WX
NpUMeHeHre K pelIeHUI0 MaTeMaTUueCcKWX M HemaTeMaTU4yecKuX 3ajiau [MpejroJararoliee
yMeHUS:

BBIMOJIHST BBIUUCJ/IEHUS C A€HCTBUTENBHBIMU UHC/TAMY;

e  pellaTh ypaBHEHUsl, HEPABEHCTBA, CUCTEMbI YPaBHEHU U HEPABEHCTR;

e pellaTh TEKCTOBbIe 3a/jaui apU(PMETHUECKHUM CrOCOOOM, C MOMOLIBI0 COCTAaBIEHUS U
peIllieHHs] ypaBHEeHUH, CUCTEM YPaBHEHHI 1 HEPABEHCTB;

e  HCIMO0Jb30BaTh asrebpanuecKuii si3bIK [Jis1 OTTUCAHUS TIPEJIMETOB OKDY)KAIOIero Mupa u
CO3/IaHUs1 COOTBETCTBYIOIMX MaTeMATHUECKUX MOJIeJIeH;

e TPOBEPUTh MPAKTUUECKWE pACUETBI: BBIUMCIEHHS C TMPOLIEHTAMH, BBIUUCIEHUS C
YKC/IOBBIMM  T10C/I€/I0BATE/IbHOCTSIMH, BBIUMC/IEHUS] CTAaTUCTUUECKUX XAPAKTEPUCTHK,
BBITIOJTHEHHE TIPUOJIMKEHHBIX BHIUMC/IEHUI;

*  BBINOJIHATB TOXK/IECTBEHHbIE ITPe0OpPa30BaHuUs PAL[UOHATEHBIX BHIPAKEHHUH;

e  BBIMOJIHATh OMEPALUK HaJl MHO)KECTBAMU;

e UCC/IeI0BaTh (DYHKIMU U CTPOUTH UX TPadUKy;

e UMTaTh U WUCMOJIb30BaTh MH(OPMALIMIO, TIPECTABIEHHYIO B BU/e Tab/MLIbl, AHarPaMMBI
(ctonbuaToit UM KPyroBoi);

e  pelaTh MPOCTeHIe KOMOMHATOPHbIE 3a/]AUM.

2. Cojiep>kaHue yueOHOro npeamera «Asredpa»
(7-9 xacc)

AsnrefGpanueckue BbIPaXKeHHUS

BripakeHne € nepemeHHbIMU. 3HaueHUE BbIPA)KeHUSI C TepeMeHHbIMU. [lomycTuMmble
3HauyeHUs TiepeMeHHbIX. ToxgectBo. To)kaecTBeHHble Tipeobpa3oBaHusi anreOpandyecKux
BbIpa)KeHU. []oKa3aTeslbCTBO TOX/AECTB.

CrereHb C HaTypa/JbHbIMU TIOKa3aTeassMu W eé cBoucTBa. OpHOoWIeHbl. OJHOUEH
craHgaptHoro Buga. CrerneHb OfHOWIeHa. MHorouieHbl. MHOrouieH CTaHJapTHOIO BHJA.
Crenenb MHorouseHa. CriokeHWe, BBIUMTaHWE W YMHOKE€HHe MHOro4wieHOB. ®dopmyiibl
COKpAILIEHHOTO0 YMHOXXEHMs: KBaZipaT CyMMbl W KBaJpaT pa3HOCTH [BYX BbIpaXKeHUM.
Pa3fiokeHre MHOTOWIeHAa Ha MHOXXWTeH. BbIHeceHre 00Ilero MHOXHTe/IST 3a CKOOKH. Metop
TPYIIUPOBKUA. Pa3HOCTh KBaZipaTOB [ABYX BbIpaKeHWH. CymMMa W pa3HOCTb KyOOB JBYX
BbIpaKeHW. KBazpaTHbil TpéxusieH. KopeHb KBazipaTHOro TpéxusieHa. CBOMCTBA KBaJpaTHOTO
TpéxuiieHa. Pa3jio)keHre KBaZIpaTHOrO TPEXuieHa Ha MHOXKUTEJIH.

ParjoHasbHbIe BhIpaykeHus1. Llesbie BhIpaskeHHs. [IpoOHBIe BbIpakeHHs. PaljpoHabHast
npobb. OCHOBHOE CBOWMCTBO palMOHanbHOM Apobu. Ciio)keHWe, BbIUMTAHWE, YMHOXXEHHE WU
JlelieHle  palMOHANbHBIX  fpobOeii. Bo3BejeHWe palMoHa/bHOW /IpOOM B CTeleHb.
ToxkaecTBeHHble TpeoOpa3oBaHUsl  pallMOHA/NBHBIX — BbipakeHWM. CTernmeHb C  I[e/IbIMU
roKasaTe/isiMU U eé CBOWCTBa.



KBagpatHble KOpHU. ApuMeTUYeCKU KBaJpaTHbIi KOpeHb W ero CBOWCTBa.
ToxxzecTBeHHbIe TIpeo0Opa30BaHMsl BEIpDAyKEHHWH, CO/iepKalliiX KBaZipaTHble KOPHH.

YpaBHenust

YpaBHeHue C ofHOIN TiepeMeHHOW. KopeHb ypaBHeHHsi. PaBHOCW/IbHBIE YpaBHEHWUSI.
CBolicTBa ypaBHEHUM C OJHOW MepeMeHHOW. Y paBHeHHe KaK MaTeMaThueckasi Mo/ie/ib peajbHOU
cutyauuu. JIuHeiiHOM ypaBHeHUWe. KBajpaTHoe ypaBHeHre. DopMysia KOpHel KBaJpaTHOTO
ypaBHeHusi. Teopusi Bueta. PaijuoHanbHble ypaBHeHUs. PellleHWe pallMOHAabHBIX ypaBHEHUH,
CBOJALMXCA K JMHEMHbIM WM K KBaJjpaTHbIM YypaBHeHUsiM. PellleHHWe TeKCTOBBIX 3afau C
TOMOILIBI0 PALIMOHA/IBHBIX YPaBHEHHUH.

YpaBHeHue c [JBymsi TepemMeHHbIMU. ['padvk ypaBHeHUs C [ByMsi TepeMeHHbIMHU.
JIuHeliHOe ypaBHEeHUe C JBYMsI [lepeMeHHbIMHU U ero rpaduk.

Cucrembl ypaBHeHU C ABYMsl niepeMeHHbIMHU. ['pacdrueckuii MeTo/, pelleHHs CUCTeMBI
ypaBHEHUM C [BYMs TepeMeHHbIMU. PellleHWe CUCTeM ypaBHEHWW MeTOZOM IMOZACTaHOBKH U
cnoxenus. CrcreMa IByX YpaBHEHUM C ByMsl lepeMeHHbIMU KaK MOZe/ib PeajbHOW CUTYaLWH.

HepaBeHncrBa

UuncioBble HepaBeHCTBA U UX CBOMCTBA. Ci0)KeHre U YMHOXKeHHe YUC/IOBbIX HEPAaBeHCTB.
OrueHrBaHMe 3HaueHUs1 BbIpakeHUs. HepaBeHCTBO C OJ[HOUM TiepeMeHHOW. PaBHOCH/bHBIE
HepaBeHCTBa. YucioBble MpPOMEXYTKU. JIMHelHble W KBaJlpaTHble HEpPaBeHCTBA C OJHOM
riepeMeHHOM. CHCTeMbl HEPaBeHCTB C O/IHOM TlepeMeHHOM.

YucnoBbie MHOXKECTBA

MHOKeCTBO U ero 31eMeHThl. CriocoObI 3a/1aHUsT MHOYKeCTB. PaBHbIe MHOXKecTBa. ITycToe
MHOXecTBO. [logMHOXecTBO. Omepalydyd HaJ, MHOXXeCTBamu. WmocTpanysi COOTHOLLIEHUMH
MeX/ly MHOXKeCTBaMM C TIOMOLIbH AuarpaMMm Oiisiepa. MHoO)KecTBa HaTypasbHbBIX, Lie/bIX,

palMoHa/IbHBIX uuces. Pal[dioHanbHOE UHC/IO0 Kak Jpo0b BHjA Ei, rae mE|Z,nEEN, U KakK
OeckoHeuHasi TIepHOZIMUeCKasi ecsiTUUHas poOb. IIpeacTapieHre 00 MppalMOHALHOM UHCTIE.
MHOXeCTBO [leliCTBUTe/IbHbIX uuncen. [IpeAcTaBineHue [AeMCTBUTENBHOTO UHCAa B BHUE
0eCKOHeUHOM HereproAuYecKol AeciTUUHON Apobu. CpaBHeHUeE JeHCTBUTEIbHBIX uncer. CBs3b
Mexay MHoxectBaMu N, Z, Q, R.

DyHKIMHU

UucnoBbie QyHKIMU

@®yHKLMOHA/bHBIE 3aBUCUMOCTU MeXly BenuurHamu. [ToHsTre dyHKIuM. DYHKLIYS Kak
MaTeMaTHuecKasi MojieJib peajibHOro Tipoiiecca. O6sacTh ompesienieHUss U 00/1aCTh 3HAUEHUS
dbyukuyu. Crioco6swl 3ajaaus GyHkiun. ['padmk dbyHkumu. IToctpoeHre rpadvkoB QyHKIHM C
TIoMOI1IbI0 Tipeobpa3oBanmii puryp. Hynu yHkimu. [TpoMexXyTKH 3HaKOIOCTOSTHCTBA (DyHKLIVH.
[TpomesKyTKu BO3pacTaHUs U YObIBaHUS (PYHKIUH.

JluneniHast  yHKLus, obOpaTHasi TIPOMOPLMOHAILHOCTb, KBaJIpaTUUHast  (QyHKIWS,
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byHKIms > , UX CBOMCTBA U rpavKu.

Yuc/oBbIe 110C/1e]0BaTe TbHOCTH

[Tonstue YUCJIOBOU 1oc/Iel0BaTeIbHOCTH. KoHeuHsble U b6eckoHeuHbIe
1oC/e/j0BaTelbHOCTA. Apu(MeTrnyeckass U reomeTpuueckasi mporpeccuu. CBoOICTBa ujeHOB
apudMeTUUeCcKor U reoMeTpUueckoi rporpeccuii. @opmyiisl 0611iero useHa apupmMeTUyeckon u
reoMeTpuueckon rmnporpeccuid. PopMysbl CyMMbl N TepBbIX UeHOB apu(pMeTUuYecKonW u

reomeTpuueckoii miporpeccuii. Cymma OeCKOHEUHOW TpOTpecCcuH, y KOTODOM |qu<1.



[TpencraBneHre OECKOHEUHOW IMEPUOAUYECKON JeCATUUYHOM [poOu B BHe OOBIKHOBEHHOM
Jpobmu.

J/1ieMeHTbI NPUK/IaJHON MaTeMaTUKH!

Martematruueckoe MmogenvpoBaHue. [lpouieHTHble pacuétel. DopMyna  CI0KHBIX
niporieHToB. [IpubOmMDKEHHbIE BbIUMCIEeHUs. AOCOMIOTHAasE U OTHOCUTENIbHAsl TIOTPEITHOCTH.
OcHOBHBIe TIpaBWIa KOMOWHATOpWKU. YacTtoTa ¥ BepOSITHOCTh CJIyYaHOTO COOBITHSIL
Knaccuueckoe onpeziesieHue BeposiTHOCTH. HauanbHble CBeZileHUs O cTaTUCTHKe. [IpeacTaBieHue
JAHHBIX B BUje TaOMWI], KPyroBbIX W CTO/NOUATBIX AWarpamM, rpadukoB. CTaTUCTHUECKHe
XapaKTepUCTUKU COBOKYTTHOCTU JIAHHBIX: Cpe/iHee 3HaueHWe, Mo/ia, pa3Max, Me/iiaHa BbIOOPKHU.

Asre6pa B HICTOPUYECKOM Pa3BUTHU

3apokeHue anreOpbl, KHUra O BOCCTAHOBJIEHWU M TIPOTUBOIMOCTaBieHMA Myxamme/a
anb-Xope3mu. Kcrtopus ¢dhopMHpOBaHUS MaTeMaTH4YecKOro si3blka. Kak 3apoawiach wuzes
KoopauHat. OTKpbITHe UppaljMoHaIbHOCTH. V3 uCcTOpUn BO3HUKHOBEHUST (DOPMY/I ZJisl pellieHus
ypaBHeHul 3-ii u 4-i1 cTeneHeid. Victopusi pa3BuTus NoHSTUS GYHKIUU. Kak 3apoaunack Teopust
BepositHocTel. Yucia duboHauun. 3agana JI. TTuzanckoro (PuboHauuM) 0 KPOIMKax.

JI.®. Marnunkuit. T1.JI. YebobnueB. H.U. JlobaueBckwii. B.fI. ByHskoBckuii. A.H.
Konmoropos. ®. Buet. IT1.®epma. P. [lekapt. H. Taptanes. [I. Kapaano. H. AGesns. B. TTackasb.
JI. TIuzanckuii. K. I'aycc.

3. TeMaTHyecKoe NMJIAHUPOBaHHUe y4eOHOTo nmpeAMeTa «Ayredpa»

7 KJ1acc
Ne i/ Tema Kos-Bo yacos
n
1 JIvHeliHOe ypaBHEHHe C OJJHOM IepeMeHHOM 18
2 Llesible BbIpaXkeHUs 68
3 DyHKLUU 18
4 CucTreMbl TMHEWHBIX YPaBHEHUH C IByMsl IlePeMEeHHBIMU 25
5 IToBTOpEHME M CUCTeMATH3alusl YueOHOro MaTeprasia 7
Hroro 136
8 knacc
Ne i/ Tema Kos1-Bo yacoB
n
1 PariroHanbHble BbIpakKeHUst 55
2 KBazipaTHble KOpHU. [lelicTBUTE/IbHbIE YKC/Ia 30
3 KBazipaTHble ypaBHeHUsI 36
4 IToBTOpEHME U CUCTeMAaTH3alKsl yueOHOro MaTepuasa 15
HTtoro 136




9 kacc

Neo 1/ Tema Kos1-Bo yacos

1

1 HepaBeHcTBa 25

2 KBazipaTnuHasi GyHKIMs 45

3 OrneMeHThI IPUKJ/IaJHOM MaTeMaTHUKU 26

4 Uric/ioBble moc/ie/loBaTe/IbHOCTH 23

5 [ToBTOpEHWe U cucTeMaTHU3als yueOHOrO MaTeprasa 17
Hroro 136




