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IHosicHUTEABLHAA 3AIINMCKA

Hacrosimas mporpamma mo anreOpe uis OCHOBHOW 00I1eoOpa3oBaTelnbHOM IIKOJBI B 8 Kiacce
COCTaBJICHA HAa OCHOBE (elepalbHOTO KOMIIOHEHTAa TOCYIApCTBEHHOIO CTaHIApTa OCHOBHOTO OOIIero
oOpazoBanus (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), mpumepHBIX NHporpamMm MO MaTeMaTHUKe
(mucebmo  [lemaprameHTa TrOCYIapCTBEHHOW TMOJMTUKH B oOpasoBaHuu MwuHoOpHayku Poccum ot
07.07.2005r. Ne 03-1263), mpumepHO# MpOorpaMMbl 00IIE00pPa30BaTEIBHBIX YUPESKISHUH 1Mo anredpe 7-9
KJIacChl, K yueOHOMY KoMrIuiekcy st 7-9 kinaccoB (aBTopsl A. I'. Mepsmsik, B. b. [Tononckuii, M. C. SAxup—
M: Benrana — I'pag, 2013 —c.  192)

[Iporpamma mo anreOpe cocraBieHa Ha OcHOBe DyHIAMEHTAIBHOTO s/Ipa COJCpXKaHHUA OOIIero
oOpa3zoBanusi, TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OOpa30BaTEIbHOW MPOTPaMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus, TPEACTABICHHBIX B (eaepalibHOM TOCYAapCTBEHHOM CTaHIApT€ OCHOBHOTO OOIIEro
00pa30oBaHUs ¢ YUETOM MPEEMCTBEHHOCTH MPOTPAMM JIJIsl HAYaTBbHOTO 00pa30oBaHUs 110 MaTEeMAaTHKE.

B Heli Takke yYUTHIBAIOTCS JTOMUHHUPYIOIINE UJCH ¥ IOJOXKEHUS TPOTrpaMMBbl Pa3BUTHS U (JOPMUPOBAHUS
VHUBEPCATBHBIX YYCOHBIX JIEHCTBUH JUII OCHOBHOTO OOIIero oOpa3oBaHUs, KOTOpPbIE OOECIIEUMBAIOT
(dhopMHpOBaHHE TPAKIAHCKON HICHTHYHOCTH, KOMMYHHKATHBHBIX KAa4eCTB JIMYHOCTH M CIIOCOOCTBYIOT
(OPMHPOBAHHIO KITFOUEBOH KOMIICTCHIIUY — YMEHHUS YIUThCA.

Kypc anrebpsr  kimacca siBiisieTcss 6a30BbIM TSI MAaTEMATHYECKOTO 00pa30BaHUs U PA3BUTHS IIKOJHLHUKOB.
AnreOpandeckue 3HAHUS U YMEHUS HEOOXOIUMBI JUIS M3YYCHHUS T€OMETPHH, aareOpbl 1 MaTeMaTHIeCKOTO
aganm3a B 10-11 ximaccax, a TakyKe CMEKHBIX JUCITATIINH.

[TpakTHdeckas 3HAYMMOCTh ITKOJBHOTO Kypca anreOphl 8 Kjacca COCTOUT B TOM, YTO IPEAMETOM e
W3YYCHHS SBJISIOTCS KOJUYECTBCHHBIC OTHOIICHHWS M TIPOIECCHl PEATbHOTO MHpa, OIHMCAHHBIC
MaTeMaTHYeCKUMH MOJICIIIMA. B cOBpeMEHHOM 0OIIecTBe MaTeMaTW4eckas ITOJArOTOBKa HeoO0Xo uMa
KaKJIOMY YEJIOBEKY, TaK KaKk MaTeMaTHKa MIPUCYTCTBYET BO BCEX Chepax UeIOBEUSCKOMN IeATEITBHOCTH.

OpHOol M3 OCHOBHBIX LeJell Wu3ydeHHUs anreOpbl SBJSETCS Pa3BUTUE MBILUICHHS, TPEXKAE BCETO
dhopmupoBaHre aOCTPAaKTHOrO MbIIIIEHUA. B mporecce u3ydeHus anreOpbl (popMupyercs JOTHYECKOE U
QITOPUTMUYECKOE MBIIIJICHHE, a TaKkkKe TaKhe KadyecTBa MBIIUICHUS, Kak cuila U TUOKOCTb,
KOHCTPYKTUBHOCTbh U KPUTHUHOCTH. J[J1s agantanuu B COBpeMEHHOM MH(QOPMAIIMIOHHOM O0IIECTBE BaXKHBIM
(bakTopoM siBnsieTcss GOPMUPOBAHNE MATEMATHUECKOTO CTHJIS MBIIUICHHS], BKJIIOUAIOLIETO B c€0sl MHIYKIIHIO
U JeAyKIuIo, 0000IleHne M KOHKPETH3alMIo, aHallu3 M CHHTE3, KJIAacCU(UKALMI0O M CHCTEMaTH3aluIo,
abcTparupoBaHHe U aHAJIOTHIO.

OOyuenue anrebpe Ma€r BO3MOXKHOCTb UIKOJILHUKAM HAy4YUTHCS IUIAHUPOBATH CBOIO JIESTEIBHOCTD,
KPUTHYECKH OIICHUBAaTh €€, NPUHHMATh CAMOCTOSTEIbHbIE PpEIICHHUsS, OTCTAauBaTh CBOM B3IJISABI U
yOCKICHUS.

B mpouecce m3yueHuss anreOpbl MIKOJIBHUKM YYaTcs H3JIaraTb CBOM MBICIH SICHO M HCYEPIIBIBAIOIIE,
MPUOOPETAIOT HAaBBIKM UYETKOTO M TPAMOTHOTO BBINOJIHEHUS MAaTeMAaTUYECKUX 3alliced, IMpH STOM
HCI0JIb30BAHME MATEMAaTHUECKOTO S3bIKa MO3BOJSET Pa3BUBATh Y YYAIlUXCS TPAMOTHYIO MHUCHbMEHHYIO U
YCTHYIO peyb.

3HaKOMCTBO C HCTOpUEH DPa3BUTHS alnreOppl Kak Hayku (POpMHUpYeT y ydaluxcs MpeAcTaBlieHUE 00
anredpe Kak 4acTu 00IIeYeIOBEYECKON KyIbTYpPHI.

3HaYUTENIbHOE BHUMAaHHE B HM3JI0KEHUU TEOPETHUECKOro MaTepuaia Kypca yIenseTcs ero MOTHBAIUH,
PacKpbITUIO CYTH OCHOBHBIX TOHATUH, uaeil, MeronoB. OOydeHHEe TMOCTPOEHO Ha 0a3e Teopuu
pa3BHUBAIOIIETO OOYYEHHs, YTO JOCTUTAETCS OCOOCHHOCTSIMHU M3JIOKEHHUS TEOPETUUYECKOro MaTrepuana |
yIpaXHEHUsIMM Ha CpaBHEHHE, aHalIW3, BBIJCNIEHUE TJIaBHOTO, YCTAHOBJIEHHE CBs3el, Kiaccu(UKaIlnio,
00o00menne u cucrematuzanuio. Oco00 aKIEHTUPYIOTCS COJEPKaTeIbHOE PACKPBITHE MaTeMaTHYECKHX
MOHATHH, TOJTKOBAaHUE CYIIHOCTH MAaTeMaTHYECKHMX METOJIOB, U 00JacTU WX MPUMEHEHHs], AEMOHCTpaIus
BO3MOHOCTH TPHUMEHEHHUs TEOPETHUECKUX 3HAHUUM /s pelieHus pa3HOOOpa3HbIX 3ajad MPUKIAJTHOTO
XapakTepa, HalpuMep pelleHHe TEKCTOBBIX 3a7ay, MACHEKHBIX U TMPOIEHTHBIX pPACUETOB, yMEHHE
MOJIb30BaThCS KOJMYECTBEHHON WH(pOpManuel, IpeaCTaBIeHHON B pasNUYHBIX GopMax, YMEHUE YHTATh
rpaduku. Oco3HaHue OOIIEro, CYIIECTBEHHOTO SIBIISIETCS OCHOBHOM 0a30¥l [UIsl pelIeHHs YIpaKHEHHH,
BaxHo mpHBOJUTH JAETalbHBIE MOSICHEHUS K PEIICHUIO TUTOBBIX YIPAKHEHUNA. JTHUM PacKphIBAeTCs CYTh
MEeTO/a, TMOAX0Ja, TWpeIaraeTcss aJIrOpUTM WM OBPUCTHYECKas CXeMa pelIeHUs YIpaKHEHHH
OIPEAENEHHOTO THIIA.



Y4eOHO-TeMaTHUYeCKNH IVIaH
o anredpe B § kimacce (3 4 B HEJEIH0)
Temarnueckuii 11aH OPUEHTUPOBAH Ha UCIOJIb30BaHUE B 8 Kacce OCHOBHOM mikoisl Y MK:

AnreOpa: 8 kmacc: yd4eOHMK Ui ydammxcsi oOmeoOpasoBareibHbIX ydupexnaenuit / A.I'. Mepsmsk, B.b.

[Monouckuii, M.C. Sxup. — M. : Benrana-I'pad, 2015.

Ne /it Temarnueckuii 60K Kos-Bo yacos

1. | IloBropenwue 3
2 PanyoHanbHbIE BEIPAKEHUS 41
3 KBanparnsle kopHu. JlelficTBUTENbHBIE YKCIIA 27
4. KBanparHble ypaBHEHUS 24
5 [ToBTOpEeHME U crcTeMaTH3alus yaeOHOTO MaTepraia 7

Uroro: 102 u.

KonnuectBo ypokoB ¢ ucnosaszoBanuem MKT 85 %
KonmuecTBo MpoeKTOB M UCCIIEAOBATENLCKUX PadoOT 9

Tembl IPOEKTOB M HCCJIEA0BATEIBLCKHUX PA0OT 00y4aIO M XCH

Ne n/mt Tema npoexTa u nccie10BaTeNbCKONH pabOThI Cpoxu peannzanuu
1. Poccuiickue XKeHIMUHBEI-MaTEMaTUKU B Teuenune roma
2. Jleonapx Ditsiep — BEIMKUI MaTEMaTUK B teuenne rona
3. MaremaTruueckue TEpMUHBI U CUMBOJIBL. McTopust B Teuenue roga
BO3HUKHOBEHUS U PA3BUTHS
4, Anroput™ EBKinzia u muHEHBIE THO(GAaHTOBBI YpaBHEHUS B Teuenue roga
5. [Tapamokcel TEOpUM MHOYKECTB B Teuenue roga
6. Manas reopema @epma B Teuenue roga
7. [Touck nuBapuanTa B Teuenue roma
8. [Tpuniun kpaitHero B Teuenue roma

KajengapHo-TeMaTHYeCKHH IJIaH Kypca ajareopsl B 8a KiI.

YMK: Anrebpa : 8 kiacc : yueOHUK JJIs ydanuxcsi o01eo0pazoBaTeNbHbIX yupexaenuit / A.I'. Mep3isik,

B.b. ITonouckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2015.
3 yaca B HeZIENIO.

Ne HaumeHnoBaHue TeM ypOKOB
yYpOKa Kon-
BO
4acoB
IToBTOpenue 3a kypc 7 kiacca (3uaca)
1. | ToBropenue 2
2. | CamocTtosiTenbHas paboTa «BXo/1HOM KOHTPOIIBY 1

3




I'naa 1. PaunonanabHble Boipa:kenusi (41 yacoB)

3. | Panumonanpuble 1pobu. JlomycTuMble 3HaYCHUsI PALlMOHATIBLHOMN IpooH 2
4. | OCHOBHOE CBOMCTBO pallMOHAIBLHOU IpoOu 2
5. | CrnoxxeHne ¥ BBIYUTAHUEPAMOHAIBHBIX Apo0Oeil C OJMHAKOBHIMU | 3
3HaMEHATEISIMH
6. | CmoxxeHue ¥ BBIYMTAHUE pAIlMOHATIBHBIX Jpobell ¢ pasHeiMH | 6
3HAMEHATEeISIMU
7. | KonTpoJbHas padora Ne 1: «CJjio:keHHe ¥ BbIYHTAaHME palMoOHAdb- | 1
HBIX JIpo0ei»
8. | YMHOXeHHE W JCNeHUE palUOHAIBHBIX JpooOeit. Bosexenuwe | 4
paloHaIbHOM JpoOU B CTENIEHb
9. | ToxaecTBeHHBIC TPEOOPA3OBAHIS PAIIMOHAIBHBIX BEIPAKCHUH 4
10. | PaBHOCHIIBHBIE YpaBHEHHS. ParoHaIbHBICH YpaBHEHUS 3
11. | KonrpoabHasi padota Ne 2: «YMHOXKEHUE U JI€JI€HUE pallMOHANbHBIX | 1
TpoOei»
12. | CteneHb C eIBIM OTPUIIATEIHHBIM ITOKa3aTelIeM 4
13. | CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTelleM 4
14. | ®ynkuus y = k/x u e€ rpapuk 4
15. | IloBTOpEHUE U cUCTEMAaTHU3aIUsl y4eOHOTO MaTepHrasia 1
16. | KonTpoabHas pagora Ne 3: «Pannonanbubie ypaBHenusi. Crenennb | 1
C OTPHIATEIbHBIM MOKA3aTEJIeM»
17. | KonuTpoabHasi pa6ora 3a 1 mosiyroaue 1
I'nasa 2. KBagpaTHble KOpHU. JleficTBUTEIbHBIE YHCJIA. (27 4acoB)
18. | dynxmms y = x° u ee rpaduk. 3
19. | KBagparusie kopHU. ApudMeTHUECKUN KBaAPATHBINH KOPEHb. 4
20. | MHOeCTBO U €ro 3JIEMEHTHI 2
21. | TTogmHOX)ecTBO. Onepaluu HaJi MHOYKECTBAMH 2
22. | YUncnoBble MHOXKECTBA 2
23. | CpolicTBa apu(PMETHIECKOT0 KBaJIPaTHOTO KOPEHS 3
24. | ToxnecTBeHHbIE  TpeoOpa3oBaHUsT  BBIPAKEHUM,  COJEpKAMUX | 5
KBaJIpaTHbIE KOPHU
25. | ®ynxims y = Vx u eé rpadux 3
26. | TloBTOpeHue u cucTeMaTu3amus y4eOHOro MaTepuaia. 1
27. | KonuTpoabHasi padora Ne 4: «KBaapaTHble KOPHI» 1
28. | KonTpoJbHasi padoTa 3a 3 4eTBepTh 1
I'naBa 3. KBaaparuble ypaBHenus (24 yaca)
29. | KBanparnele ypaBHeHUs. PerieHne HeNOIHBIX KBAJIpaTHBIX YpaBHEHUH | 3
30. | @opmyna KOpHEH KBaJIpaTHOTO ypaBHEHUSI. 4
31. | Teopema Buera 3
32. | KontponbHas paborta Ne 5: « KBagpaTHble ypaBHEeHHSI» 1
33. | KBangparHslii TpEXUIICH. 3
34. | Pemenue ypaBHeHUH, CBOAANIMXCS K KBaIPaTHBIM YPaBHEHUSIM. 4
35. | PannoHanbHble ypaBHEHHMs Kak MaTeMaTH4ecKue MOJeNd peajbHbIX | 4
CUTYalUH.

36. | IToBTOpeHHE U cucTeMaTu3alys yueOHOro MaTepuaia. 1
37. | KonTtponbHas pabota Ne 6: «KBagpaTHbIil TpEXuneH» 1
IloBTOpeHue u cucreMaTu3anus y4eOHoro marepuaJa. (7 4acos)

38. | IloBTOpeHue u cucremaru3anus yaeOHOro MaTepuaa 3a Kypc areopsr | 4

8 kimacca
39. | Urorosas koHTpoJibHas paboTa B opme OI'D 2
40. | TloBTopuTenbHO 0000IAIONINN YPOK 1




I1. O6mas xapakTepuCTHKA y4eOHOI0 npeaMeTa «Ajaredpa»

AnreOpa KaK COJIEp)KaTSIbHBI KOMIIOHEHT MaTeMaTHYeCcKOTo oOpa3oBaHHsI B OCHOBHOW IIKOJE
HalleJieHa Ha (popMUpOBaHUE MATEMATHYECKOTO ammapara JJis PelIeHUs 3a/1ad U3 MaTEeMaTHKHU, CMEXHBIX
MPEAMETOB, OKpYKAIOIIEH pealbHOCTU. S3bIK anreOphl MOYEPKUBAET 3HAUCHHE MATEMATUKH KaK sI3bIKA IS
MMOCTPOCHUSI MATEMAaTUYECKUX MOJIETIEH, TPOLIECCOB U SIBJICHHM peanbHOTo Mupa. OQHON U3 OCHOBHBIX 3a/1a4
M3y4YeHUsl alreOpbl SBISETCS Pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAUMOT0, B YaCTHOCTH, IS
YCBOCHHSI Kypca WH(GOPMATUKH, OBJAJICHUE HABBIKAMHU JICIYKTHBHBIX paccykicHuil. [IpeoOpaszoBanue
CUMBOJIMYECKUX (OPM BHOCHUT CBOW cCrienU(DPUUYECKUN BKIIAJl B Pa3BUTHE BOOOPaKCHHS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMYy TBOpuUecTBY. Jlpyroil BaxxHOUW 3afaueld W3Y4YeHHS aureOpbl SBISETCS TMOJYYCHHE
MIKOJFHUKAMHU KOHKPETHBIX 3HAHUHN 0 PYHKIMIX KaK BaKHEHUIIIEH MaTeMaTUueCKOM MOJICNIH VISl OTIMCAHUS 1
WCCTIEOBaHUsI Pa3HOOOpPA3HBIX TPOILIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, 3KCHOHEHITMAJbHBIX,
MEPUOANYECKUX U JIp.), sl (GOPMUPOBAHUS y YHAIIUXCS MPEJACTABICHUN O PO MAaTEMaTUKH B Pa3BUTHHU
[UBWJIM3AIIUU U KYJIBTYPBHI.

DNEeMEeHTHI JIOTUKHA, KOMOWHATOPHUKH, CTATUCTHKU U TEOPUU BEPOSITHOCTEN CTAHOBATCS 00s13aTEILHBIM
KOMIIOHEHTOM IITKOJIFHOTO 00pa30BaHusl, YCUIUBAIOIIUM €r0 MPUKIIATHOE U MPAKTHIECKOE 3HAYCHUE. ITOT
Martepuail He0OX0IUM MPEXIe BCero, st (popmupoBaHus GyHKIIMOHATHLHON TPaMOTHOCTH — YMEHUH
BOCIIPUHUMATD U aHAJTU3UPOBATh MH(POPMAITHIO, TIPEACTABICHHYIO B PA3IMYHBIX (JOpMax, TOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTUX PeaTbHbIX 3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHIITE BEPOSITHOCTHEIE
pacuetsl. M3yueHrne 0CHOB KOMOMHATOPHUKH MO3BOJIUT YJallleMycs OCYHIECTBIIATh PACCMOTPEHHE CITyJaes,
nepedop M MOJICYET YKCIIa BAPUAHTOB, B TOM YHCJIE B TPOCTEUIITUX MPUKIIATHBIX 3a/1a4aX.

[Ipy W3ydyeHHUH CTAaTHUCTUKH U TEOPUU BEPOSTHOCTEH 00OramaroTcs MpeACTaBiICHHUs O COBPEMEHHOMN
KapTUHE MHUpa U METOJaxX €ro ucciaenoBaHus, GopMupyeTcsl MOHUMaHHUE POJIM CTaTUCTUKU KaK MCTOYHHKA
COLIMANILHO 3HAYUMOM HH(OPMALINY U 3aKIIaABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUSI.

III. Onucanue MecTa y4eOHOI0 nmpeaMera «Ajredpa» B y4eOHOM IJIaHe

B cootBerctBUU ¢ TpebGoBanusiMu DenepanibHOro rocyAapcTBEHHOTO 00pa30BaTELHOTO CTaHAApTa
OCHOBHOTO 00I1Iero ooOpazoBaHus mnpeamer «Anredpa» wuszydaercs ¢ 7-ro mo 11-ii kmace. CormacHo
benepanbHOMY 0a3uCHOMY yueOHOMY IIJIaHy, Ha U3y4YeHHE anreOpsl B 8-M Kjlacce OTBOAUTCA He MeHee 102
4acoB, M3 pacueTa 3 yaca B HENENI0, U3 IIKOJBHOTO KOMIIOHEHTa BblJeNeH 1 4yac B Heznento. Takum
o6pazom, yueonsiii uian MBOY OOIII NelS5. comepxut B 8-om kiacce 3 yaca B Heaento uian 102 yacoB B
ro/JI.

IV. JInuHOCTHBIE, METANIPEIMETHBIE
U NpeAMeTHbIEe Pe3yJibTAThl
OCBOCHHS CO/iepKaHMA Kypca ajredpa 8 kiacca.

N3ydenue anreOpbl MO JaHHOM Iporpamme CrocoOCTBYeT (POPMHUPOBAHUIO Yy YUAIIMXCS JIMYHOCTHBIX,
MeTanpeIMeTHbIX U TMpPeIMEeTHBIX Ppe3yJbTaTOB OOYy4YeHHs, COOTBETCTBYIOIIUX TpPeOOBAHUSIM
(benepanbHOTO TOCYIaAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHUsl.

JIM4HOCTHBIE pe3y/IbTaThl:

1) BocnuTaHue poCCUHCKON TpakJaHCKON MJICHTUYHOCTH; MATPUOTU3MA, yBaskeHUs K OTeuecTBy,
OCO3HAHUS BKJIaZja OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh O0YJAIOLIUXCS K CAMOPA3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBALIMHU K OOYUEHUIO U TO3HAHHIO;



3) oco3HaHHBIN BBIOOP U OCTPOCHUE JANBHEHIIEH HHIMBHUIYAIbHON TpaeKTOpun 00pa3oBaHus Ha Oa3e
OPUEHTUPOBKU B MHpe npodeccuii u mpoecCHOHANBHBIX MPEANOYTEHHNA ¢ YIETOM YCTOMUUBBIX
MO03HABATEIBHBIX HHTHPECOB, a TaK )K€ Ha OCBOBE (DOPMUPOBAHUS YBKUTEIHHOTO OTHOIIEHHS K TPYAY,
pa3BUTHE OIBITA YYACTUS B COLUAIBHO 3HAYUMOM TPYJIE;

4) ymMeHHe KOHTPOJIHPOBATh MPOIIECC M PE3yabTaT yueOHOM U MaTeMaTHUECKON JeITeIbHOCTH;

5) KpUTUYHOCTH MBIIIJIEHUS, UHULIUATHUBA, HAXO{YMBOCTh, aKTUBHOCTb IIPU PELIEHNH MAaTEMaTHUYECKUX
3az1a4.

MeTaHpeIlMeTHble pe3yJbTaThbl:

1) ymeHHEe caMOCTOSITEIBHO ONPEIETIATh LIEIH CBOCTO O0y4YeHHUsI, CTABUTh M (pOPMYIHpPOBATH s ce0st
HOBBIE 33J1a4i B yu€Oe, pa3BUBaThb MOTUBBI U HHTEPECHI CBOEH M03HABATEIBHON JESTEIbHOCTH;

2) yMeHHE COOTHOCUTbH CBOM JIEHCTBUS C INITAHUPYEMBIMU PE3YyIbTaTaMHU, OCYIIECTBISATH KOHTPOJIb CBOEH
JEeSITEIbHOCTH B MPOLIECCE OCTHKEHUS PE3yIbTaTa, ONPEeiTh COCOObI IeHCTBUS B paMKax
MIPEJI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPETHUPOBATH CBOU JAEHCTBHSI B COOTBETCTBUU M3MEHSIOLIEIHCS
CUTYyalEH;

3) YmeHue onpenenatb NOHITHS, co37aBaTh 0000IIEHNUs, YCTAHABINBATh aHAJIOTUH, KJIacCU(UIUPOBATh,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIaCCU(PUKAIUY;

4) yMeHue ycTaHaBIMBaTh IPUYMHHO- CJIEICTBEHHbBIE CBSA3U, CTPOUTH JIOTUYECKHE PACCYKICHUS,
YMO3aKII04eHUs ( MHAYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JIeNIaTh BHIBO/IBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIb30BaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

6) mepBOHAYAJBHBIE MTPEICTABICHUS O UIEIX U METO/1aX MaTEMaTUKU KakK 00 YHUBEPCAIHLHOM SI3bIKE
HayKH U TEXHHUKH, O CPEJCTBE MOJICIIMPOBAHHUS SIBIIEHUI U MPOLIECCOB;

7) yMeHue BUIETh MaTeMaTHYECKYIO 3aJ]auy B KOHTEKCTE MPOOIEMHOM CUTYyalluu B JPYTUX
JUCUUIIIIMHAX, B OKpYKarOIIeH )KU3HH;

8) ymMeHHe HaXOJUTh B PA3IMYHBIX HCTOUHHUKAX MH(POPMALIMIO, HEOOXOIUMYIO AJIsl PEeleHuUs
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOU (hopMe, IPUHUMATh PELICHHE Y YCIOBUSIX
HETIOJTHOU MJTH U30BITOYHOM, TOYHOM UITU BEPOSITHOCTHOM MH(POPMAIINH;

9) YMeHue moHUMAaTh 1 UCIIOJIH30BATh MAaTEMAaTUUECKUE CPEACTBA HATJIITHOCTH ( TpadyKu, TaOIHITBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMU, UHTEPIIPETallUY, apryMEHTaIl1H;

10) ymeHue BBIABUTATH TUMOTE3HI MPU PEHICHUH 3a/1a4H, TIOHUMATh HEOOXOIMMOCTh UX ITPOBEPKU;

11) moHuMaHHE CYIIHOCTH aNTOPUTMUYECKUX MPEANUCAaHUI U YMEHHE EIICTBOBATh B COOTBETCTBUU C
MPEAJIOAKEHHBIM AITOPUTMOM.

IIpenmeTHbIe pe3yJibTATHI:

1) oco3HaHMe 3HAUEHUs] MAaTEMAaTUKU B TIOBCEAHEBHOM KU3HU YEJIOBEKA;
2) mpejacTaBlIeHUE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHYeCKO! JeaTelNbHOCTH, 00 dTanax eé
pa3BUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHS IUBUIIN3ALUH
3) pa3BuTHe yMeHue paboTaTh ¢ yueOHbIM MaTEMaTUYECKUM TEKCTOM ( aHAJIM3UPOBATh U3BIIEKATh
HE00X01MMYI0 HH(OPMAIHIO), TOYHO U TPAMOTHO M3JIaraTh CBOM MBICIH C IPUMEHEHUEM
MaTeMaTU4eCKON TEPMUHOJIOTMM U CUMBOJIMKH, IIPOBOJUTH KIACCUDHUKALIHIO, JOrHYECKHEe 000CHOBAHHUS;
4) BnajeHue 6a30BBIM MOHATUITHBIM aNapaToM MO OCHOBHBIM pa3/ieiaM COJIepKaHUs;
5) cucrematnyeckue 3HaHUS O (PYHKLHUAX U UX CBOMCTBAX;
6) mpakTHYECKH 3HAYMMbIC MATEMATHYECKUE YMCHUS U HABBIKH, MX IPUMECHCHUE K PEILICHUIO
MaTeMaTUYECKUX U HEMAaTeMaTU4YECKHX 3ajjay, IPEAIO0JIararollee yMEeHUs:

®  BBINOJHATH BBIYUCICHUS C IeHCTBUTEIbHBIMU YHCIAMU;

® pemarh TEKCTOBBIE 33Ja4X C IOMOIIbIO YPABHEHUM U CUCTEM YPAaBHEHUI;

® UCMOJb30BAThH ANTeOpandecKuil A3bIK [T OMMCAHUS MIPEIMETOB OKPYXKAIOIIEro MUPa U CO31aHUS

COOTBETCTBYIOIINX MAaTEMaTUYECKUX MOJIEIIEH;
®  BBINOJIHATH TOX/JECTBEHHBIE Pe0Opa30BaHus alredpanyecknxX BhIpaKEeHU;.
® uCCleI0BaTh JMHEWHbIE (YHKIIUN U CTPOUTH UX I'PapUKH.

6



IIpumepHBbIe HOPMBI OLICHKHU 3HAHUI, YMEHHMI U HABBIKOB 00y4alOIINXCS.

1 . OIIeHKa NMUCbMEHHBIX KOHTPOJbHBIX pa60T oﬁyqammnxm o MaTeMaTHKe.

OTBeT OLleHMBaeTCA OTMETKOM «5», eciu:
® paboTa BBINOJHEHA TOJHOCTHIO;
® B IJIOTMYECKUX PACCYXKJICHUSAX U 000CHOBAaHUU PELICHUS HET POOETIOB U OIINOOK;
® B pEUICHUM HET MaTEMAaTUYECKUX OMIMOOK (BO3MOXHA OJJHA HETOYHOCTb, OTMCKA, KOTOpas HE
SBIISICTCS CIIEICTBHEM HE3HAHMS WIIM HETIOHMMAaHUs y4eOHOTO MaTepHana).

OtMeTKa «4» CTAaBUTCS B CIEIYIOLUX CIyYasX:
e pa0oTa BBINOJIHEHA [TOJHOCTBIO, HO 000CHOBAHUS IIAaroB PEIIEHUs HEAOCTATOUHBI (€CIH YMEHHE
000CHOBBIBATh PACCYXACHUSI HE SBIISJIOCH CIIEHUATbHBIM 0ObEKTOM IIPOBEPKH);
® JIONYIIEHBI O/IHA OLIMOKA WM €CTh JIBa — TPU HEIO0UETA B BBIKJIAIKAX, PUCYHKAX, UEPTEKaxX UIIU
rpadukax (eciau 3T BUJIbI pabOT HE SBIISIIUCH ClIEHUATbHBIM OOBEKTOM MPOBEPKH).

OTMeTKa «3» CTABUTCH, CCIIH:
e jomymieHo 0oJyiee OHOM OMIMOKHU MM 00Jiee IBYX — TPEX HEIOYETOB B BRIKJIAIKAX, YEPTEIKAX HIIU
rpadukax, HO oOyuaroluiics o0nagaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMOI TeMe.

OTMeTKAa «2)» CTABUTCH, CCIIH:
® JIOMYIICHBI CYIIECTBEHHBIE OMMOKH, TTOKA3aBIINE, YTO 00yJaromuiics He 00manaeT 00s13aTeIbHBIMI
YMEHUSIMH TI0 TaHHOM TEME B MOJIHOM Mepe.

OtMmeTKa «1» CTaAaBUTCH, SCITH:
e paboTa mokasajia MoJHOe OTCYTCTBUE Y 0OydJaromerocs 00s13aTeIbHbIX 3HAaHUH U YMEHUHN 10
MIPOBEPSAEMOI TeMe WM 3HAYUTENIbHAsA YacTh pabOThI BHITIOJHEHA HE CAMOCTOSITENILHO.

Vuurtens MOKET ITOBBICHTD OTMCETKY 3a OpI/IFI/IHaJ'IBHIJﬁ OTBCT HA BOIIPOC WK OPUTHHAJIIBHOC PCHICHUC
3aaa4u, KOTOPbIC CBUACTCIIBCTBYIOT O BEICOKOM MaTEMaTH4Y€CKOM pa3BUTHUU 06yqa}omeroc>1; 3a pCUICHUC
0oJiee CIIOKHOM 3aJa41 UJIn OTBET Ha 0oJ1ee CIIOKHBIN BOIIPOC, NPEIIOKCHHBIC 06yqa}0meMyc>1
JOIIOJIHUTCIIBHO ITIOCJIC BBIIIOJIHEHUS UM KaKuX-J1100 APyrux SaHaHHﬁ.

2. Ouenka YCTHBIX OTBETOB 00y4YAKOIIMXCH.

OtBer OlICHHUBaETCHA OTMETKOI «5», €CJIM YUCHHUK!
® IIOJHO PAaCKpbLI COACPKAHNUE MaTCpUaja B 06’beM€, npeaAyCMOTPCHHOM nporpaMMoﬁ n y‘Ie6HI/IKOM

®  U3JIOXKWJI MaTepHall PAMOTHBIM 3bIKOM, TOYHO MCHOJIb3Yys MAaTEMaTHYECKYIO TEPMUHOJIOTUIO U
CHUMBOJIMKY, B OIIPEEICHHOMN JIOrMYeCKON MOCIeI0BaTEeNbHOCTH;

® [IPaBWJIBHO BBIIIOJHWI PUCYHKHU, YEPTEXKH, T'papHKH, COYTCTBYIOIIUE OTBETY;

® [I0Ka3aJl yMEHHE WUIIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU NPUMEPAMHU, IPUMEHSATH €€ B HOBOI
CUTYallUU TP BBINOJHEHUH PAKTUUYECKOTO 3a/1aHMS;

® [IPOJEMOHCTPUPOBAJ 3HAHUE TEOPUHU paHEe N3YUYEHHBIX COIMYTCTBYIOIIUX TEM, CHOPMHPOBAHHOCTh
U YCTOMYMBOCTB UCIOJIb3yEMBIX IIPH OTBETE YMEHUIN U HABBIKOB;

® OTBEYaJ CaMOCTOATENIbHO, 0€3 HaBOIAIIMX BOIIPOCOB YUUTES;

® BO3MOJKHBI OJIHA — JIBE HETOYHOCTHU IIPU OCBEIIEHUE BTOPOCTEIIEHHBIX BOIIPOCOB WIIM B BBIKJIAIKAX,
KOTOPBIE YUEHUK JIETKO UCIIPABUII IIOCIIE 3aMEYAHUS YUUTEIS



OTBeT OLIEHMBAETCS 0TMETKOIi «4»,eCITH YIOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY «5», HO
MIPU ATOM UMEET OJIUH U3 HEJOCTATKOB:
® B U3JIOXKCHUH JIOMYIICHBI HEOOJIBIITNE MPOOEIBl, HE HCKA3UBIIIEE MATEMATUIECKOE COJICPIKAHUE
OTBECTA,
® JIOMYIICHBI OJIUH — JIBa HEJIOUETA MPU OCBEIICHUU OCHOBHOTO COJACPKAHUS OTBETA, UCIIPABICHHbIC
MOCJIe 3aMEUYaHus YUUTEIs;
® JIOMYIICHBI OIIMOKA WM 00JIee IBYX HEIOYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UJIU B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MOCTIE 3aMEUaHUs yUUTEIS.

OT1MmeTKa «3» CTABUTCH B CICAYIOUIUX CIydasX:

® HEIMOJHO PACKPBITO COJIEpKaHue MaTepuaa (CoaepKaHue U3J0kKeHo (pparMeHTapHoO, He Bcerja
MIOCJIEIOBATEBHO), HO TIOKa3aHO 00111ee TOHMMaHUE BONIPOCca U MPOAEMOHCTPUPOBAHBI YMEHMUS,
J0CTATOYHBIE JUIsl YCBOCHUSI IPOrPaMMHOT0 MaTepuaina (onpezaeneHs! « TpeboBaHusIMHU K
MaTeMaTHYeCKON MOJIrOTOBKE yUalllUXCs» B HACTOSIEN TporpaMMe 10 MaTEMaTHKE);

® UMEJUCh 3aTPYAHEHUS WM JIOMYIIEHbI OIUMOKHU B ONPEAEICHUH MaTeMaTHYeCKONH TEPMUHOJIOTHH,
YepTekKax, BBIKIAJAKaX, HCIIPABIICHHBIE TIOCIIE HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUHUTEIS

® YYEHUK HE CIPABWICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMU TP BBIIIOJHEHUH ITPAKTHYECKOTIO
3aJlaHusl, HO BBITMIOJIHIII 33JJaHUs 0053aTEIbHOT0 YPOBHS CIIOKHOCTH IO IaHHOM TeMe;

® IIpM JOCTATOYHOM 3HAHUM TEOPETHYECKOTO MaTEPHaJIa BBISBICHA HEJOCTATOYHAS
c(OpMUPOBAHHOCTh OCHOBHBIX YMEHHI Y HaBBIKOB.

OTMeTKa «2» CTABUTCH B CIEIYIOMIUX CIydasix
® HE PacKpbITO OCHOBHOE COJiepKaHue YUeOHOT0 Marepuaa;

e 0OHapY)KEHO HEe3HAHUE YIYCHUKOM OOJIbIIICH WU HanboJee BAKHOW YacTh yueOHOTO MaTepHaia;

® JIOMyIICHBI ONIMOKU B ONIPEICIICHIH MOHATHH, TP UCTIOIH30BAHUN MaTEMaTHIECKON
TEPMUHOJIOTHH, B PUCYHKaX, YePTEKaX WM TpadrKax, B BBIKIAAKAX, KOTOPbIC HE UCTIPABIICHBI
MOCJIE HECKOJIbKUX HABOJISIIMX BOIIPOCOB YUUTEIIS.

OtMmeTKa «1» CTaAaBUTCH, €CIIH:
® y4YeHHUK OOHAPYKUJI MOJIHOE HE3HAHKWE U HETIOHMMaHHUE U3y4aeMoTo yueOHOTO MaTepraia i He
CMOT OTBETUTh HH Ha OJMH M3 TIOCTABJICHHBIX BOTIPOCOB 10 U3yYEHHOMY MaTepuaiy.

3. O6mas kaaccuuKanus omHGOK.

[Ipu onieHke 3HaHUMN, YMEHHUI 1 HABBIKOB yJAIlIUXCS CIEAYET YUYUTHIBATh BCE OLIMOKH (TpyOble M HETpyObIe)
U HEIOYETHI.

3.1 I'pyOLIMM CYHTAIOTCH OINNOKH:
v’ He3HaHWe ONpeJIeJeHUS] OCHOBHBIX MTOHATHH, 3aKOHOB, IPABHJI, OCHOBHBIX TOJIOKEHHUM TEOPHH,

HC3HAHHUC (I)OpMy.]'I, O6H.[€HpI/IH$ITI>IX CHMBOJIOB 0003HAYCHHU I BCJIMYNH, CAUHUIL] UX U3MCPCHU,
HE3HaHHE HAaMMEHOBAHUHN €IUHUII HU3MCPCHUS;

HCYMCHHC BBIJACIIUTL B OTBCTC I'NIABHOC;

HCYMCHHC IIPUMCHATDH 3HAHUA, AJITOPUTMBI JJId PCIICHUA 3a1a4,

HCYMCHMUC J1€JIaTh BBIBOJIbI U O606H.ICHI/ISI;

AN N N N

HCYMCHHC YUTATh U CTPOUTH Fpa(bI/IKI/I;



HEYMEHHE I0JIb30BAThCS EPBOMCTOUHUKAMH, YIEOHUKOM U CIIPaBOYHUKAMH;
noTepsi KOPHS WK COXpAaHEHHE TIOCTOPOHHETO KOPHS;

otOpaceiBaHue 6€3 0OBSICHEHU OJTHOTO U3 HHX;

paBHO3HAYHbIE UM OLINOKY;

BBIYHUCIIUTCIIBHBIC OHII/I6KI/I, €CJIM OHHM HE ABJIAIOTCA OHI/ICKOI\/JI;

AN N N N NN

JIOTUYECKUE OIIUOKU.

3.2 K HerpyObIM ommM0KaM cjeyeT 0THeCTH
v HETOYHOCTH (POPMYIMPOBOK, OIPEIEIEHHMN, IOHATHMN, TEOPHii, BRI3BaHHAS HETIOJHOTON OXBaTa

OCHOBHBIX IIPU3HAKOB OINPEAEIIIEMOTO MOHATHS WM 3aMEHOUM OJHOTO - IBYX U3 3THX IIPU3HAKOB
BTOPOCTEIICHHBIMY;

v\ HETOYHOCTH rpaduKa;

v/ HepalMOHAJBHBIM METOJI PEIICHHUS 3a/Ia4k WM HEIOCTATOYHO MPOyMaHHbIN IIaH OTBETA (HapylIeHHe
JIOTUKH, IOJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

v/ HepaluoHaJIbHBIE METOJIBI Pa0OTHI CO CIIPABOYHOM U JAPYroif JINTEPATyPOI;

4 HCYMCHHC pCIIaTh 3a1a4u, BbIIIOJIHATE 3aJIaHUA B O6H1€M BUJIE.

3.3 HegoueTamMu ABJIAIOTCH:
v HepaluoHaJbHBIE TPUEMBI BBIYUCIEHUN 1 IPE0OPa30BaAHMIA;

v HeOpeXHOE BHINOJIHEHHE 3aUCE, uepTexkel, cxeM, rpapukoB

VI. Copep:xkanne y4eOHOro MaTepuajia Kypca ajareopsl 8 kiacca.

Anredpanyeckue BbIpasKeHHsI

Parmmonansuble BolpakeHus. Llensle BblpakeHus. poOHble BblpakeHus. ParponanpHas ApoOb.
OcHOBHOE CBOMCTBO panuOHaNbHOM JApoOu. CrokeHue, BbIUMTAHHME, YMHOXEHME U Jele- HHue
panMoHanbHBIX Apo0eil. Bo3BeneHune panuoHanbHOM ApoOH B cTeneHb. ToXAeCTBEHHbIE MpeoOpa3oBaHuUs
palvoHaNIbHBIX BbIpakeHMH. CTenmeHp C LEnbIM IOKasaTeneM u €€ cBolcTBa. KBaapaTHble KOpHH.
ApudpmeTrueckuii KBaJpaTHBIII KOpEeHb M €ro cBoicTBa. ToKJecTBEHHBbIE MPeoOpa30BaHUS BbIpaKEHUM,
COoJZIepiKalluX KBaJlpaTHbIE KOPHH.

YpaBHeHusn

KBanpatHoe ypaBHenue. @dopmyna KopHEH KBaJpaTHOro ypaBHeHHMs. Teopema Buera.
PammonanbHble ypaBHeHUs. PerleHue palnMOHaNbHBIX YpPaBHEHHMH, CBOISIIMXCS K JHMHEWHBIM MM K
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KBaJApaTHbBIM YPaBHCHUSM. Perienne TeKCTOBBIX 3aa4 ¢ IIOMOIIbIO pallMOHAJIbHBIX ypaBHeHI/If/’I..
YucaoBble MHOKECTBA

MHuoxectBo u ero siemeHThl. CrnocoObl 3amaHus MHOXeCTB. PaBHbie MHOXecTBa. Ilycroe
MHOXecTBO. [lomMHokecTBo. Omepanuu HajJ MHOXKecTBamMH. WIumrocTpaiusi COOTHOIICHHM MEXIy
MHOECTBAMU C MOMOIIBIO Juarpamm Jitiiepa. MHOXECTBa HaTYpaJIbHBIX, LEJIbIX, PAlMOHAIBHBIX YUCE.
PanmonaibHOE 9MCII0 Kak Ipo0h BUaAa m/n,

rnie M€ Z, m € N, u kak OeckOHEYHAas MepHoUUecKas aecaTudHas apoon. [IpencraBneHue o0
HWppalUOHAIBHOM 4MCiie. MHOKECTBO NIEUCTBUTENbHBIX yucen. [IpencraBienue IelCTBUTEIBRHOIO YHCIIA B
BUJc OCCKOHEYHON HETMepHOAMYECKON IecATHYHON npobu. CpaBHEHHE NEWCTBUTENBHBIX uucen. CBs3b
MeX 1y MHOKecTBamMH N, Z, Q, R.

D yHKIUUH

UYucnosele QyHKIMNM DYHKIMOHAJIbHBIE 3aBUCUMOCTH MEX1y BennuuHamu. [loHsatue (yHKIuu.
OYHKIMS KaK MaTeMaTH4ecKasi MOJIeNIb pealbHOTO Tporiecca. OOIacTy onpeneneHus U 001acTh 3HAYCHUS
¢ysakiun. CriocoOs! 3aaanus pyHkuuu. I'paduk Gynkuuu. [loctpoenune rpadpukoB QyHKIUN € MTOMOIIBIO
npeobpazoBanuii ¢uryp. Hymu ¢ynkuun. I[IpomexyTku 3HakomocTtosHCTBa (GyHKIuH. [IpoMexyTku
BO3pacTaHus M yobiBaHUs GyHKIMH. OOpaTHasi IPONOPIUOHATIBLHOCTD, KBaApaTHuHas QyHKUUS, QyHKUIUS Y
=x2, e¢ cBolicTBa U rpauKy.

AJiredpa B HCTOPUYECKOM Pa3BUTUH

3apoxaeHue anreOpbl, KHUTa 0 BOCCTAHOBJIEHUU M MPOTUBOINIOCTABIEHNN MyXxaMMea ajb-
Xopesmu. Uctopust hopMupoBaHus MaTeMaTHIECKOTO si3bIka. Kak 3apoaunack unes koopauHat. OTKphITHE
HUppaAMOHAIBHOCTH. VI3 HCTOpUH BO3HUKHOBEHUS (OPMYIT IJIs1 PEIICHUS ypaBHEHUM 3-1 U 4-i CTETICHEeH.
Uctopus pa3zButusi NOHATUS QYHKIUH. .

VII. Onucanue y4e0HO-MeTOAUYECKOT0 M MATEPHAJILHO-TEXHUYECKOTr0 o0ecnedeHust
00pa30BaTeJILHOIO NMPoLEecca Mo NMpeaMeTy «AJredopa»

YyeoHo-MeTOoANYEeCKOE o0ecreuecHue
1. IlporpaMMHBIe IOKYMEHTBI:

[IpumMepHas mporpamma cpeaHero (IMoJHOT0) 00pa30BaHUs 10 MaTEMaTHKE JIJIs 0011e00pa3oBaTeIbHBIX
IIKOJI, TMMHAa3uH, JutieeB. M: «Jlpoday, 2008.

2. Y4eOHNKH 1 y4eOHO-MeTOAuYeCKasi JINTepaTypa:

[Iporpamma o xkypcam marematuku (5-6 kiaccol), anredps! (7-9 knaccsl) u reometpud (7-9 kmacchl)
CO3/1aHHAasl HA OCHOBE €IMHON KOHIIETIIIH [TPETolaBaHHsl MaTeMaTHKU B Cpe/iHEll 1IKoJie, pa3paboTaHHOM.
A. T. Mep3anskom, B.b. ITononckum, M.C. Sxkupom- aBropamu yueOHuKoB Anredpa-7, 'eometpus-7,
BKJIFOYEHHBIX B CUCTEMY « AJITOPUTM yCIiexa

A.T. Mep3nsk, B.b. [Tononckuii, M.C. Slkup ~ Anre6pa-8

A.T. Mep3nsk, B.b. ITononckuii, M.C. Slkup  AunreOpa 8. Iunaktuueckuii Mmarepua.
3. MatepuajibHO TeXHHYECKOe o0ecredyeHue

Pa3gaTouHbI AMIaKTUYECKUI MaTepHall

Tectrl
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Temartnueckue TaOIALBI
Kommbrorep , amanpoexrop

4. UnTepHeT-pecypcehl

www.ege.moipkro.ru

www.fipi.ru

ege.edu.ru

WWW.MI0o.ru

www.1september.ru

www.math.ru

www.allmath.ru

WWW.uztest.ru
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/

http:// education.bigli.ru

VIIIl. Ilnanupyempble pe3ybTaThl H3yYeHHsT AJredpbl
B 8 ki1acce
AsiredOpanyeckue BbIpasKeHU s

Y4YeHuK HayYHMTCS: OTIEPUPOBATH MOHITUAMHU «TOXKAECTBOY, «TOXKIECTBEHHOE NMPE0Opa30BaHUE), PEIIaTh
3a/1auu, cojepkaiiue OyKBeHHbIe TaHHbIE, paboTaTh ¢ GopMyaamMH; ONEPUPOBATH OHATHEM KBaJIPaTHOTO
KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX; BBITIOIHATH TPE0Opa30BaHue BRIPAKEHUM, COEPIKAIINX CTEIIEHU C
LEIBIMU TIOKA3aTeNIIMU U KBaJIPATHBIE KOPHU; BBIMOIHSITH TOKIECTBEHHBIE IPe0Opa30oBaHus PallMOHATBHBIX
BBIPKEHUI Ha OCHOBE MPaBWJI JCMCTBHI HAJl MHOTOWICHAMH U alreOpandecKuMu JpoOsIMH; BBITIOTHATh
pa3ioKeHue MHOTOUYICHOB HA MHOXKHUTEIH.

Y4YeHUK MoJy4YUT BO3MOKHOCTD: BBITIOJHATH MHOTOIIIArOBBIE MPeoOpa3zoBaHusl palliOHATBHBIX
BBIPKEHUH, MPUMEHSIS IUPOKHUI Habop crocoO0B M MPUEMOB; MPUMEHSITH TOKAECCTBEHHBIE
npeoOpa3oBaHus Ui PEIICHHUS 3a/1a4 U3 Pa3IUYHbIX Pa3/IesoB Kypca.

YpaBHeHust

Y4YeHHuK HAy4YMTCsl: PEIIaTh OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPAaBHEHUH C OJJHON NIEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHHI ¢ ABYMsI IEpEMEHHBIMU; TIOHUMATh YPAaBHEHUE KaK BaKHEHIIIYI0O MaTEeMaTUYECKYIO MOJIENb
JUIsL OTIMCAHMS U U3y4EHUS pPa3HOOOPA3HBIX pealIbHbIX CUTYAIU, pelaTh TEKCTOBbIE 33 Jaul
anreOpandeckuM METOI0M; IPUMEHSTh I'padruecKue MpeICTaBIeHUs I UCCIE0BAaHUS YpaBHEHUH,
HCCIIEIOBAHUS U PELICHUS CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Y4YeHuK moJy4YuT BO3MOKHOCTD: OBJIA/IETh CIEMAIbHBIMY NIPUEMAaMU PELICHNS YPaBHEHUN U CUCTEM
ypaBHEHUI; yBEPEHHO NMPUMEHATH amnapar ypaBHEHUH IS pelieHus pa3HoOOpa3HbIX 3aa4 U3
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MaTeMaTUKH, CMEXHBIX IPEAMETOB, IPAKTUKU; TPUMEHSTH I'padUuecKue MPEeICTaBICHUS IS
WCCIIeIOBAaHUS YPAaBHEHHI, CCTEM YpaBHEHU, coaepKamux OykBeHHbIe K03 PUIIUEHTHI.

B noBceqHEeBHOM KM3HHA H IPpH H3YYCHUH JIPYTUX IIPEAMETOB:

COCTaBJISATh U pelIaTh KBaJApaTHbIE ypaBHEHUS, ypaBHEHUS, K HUM CBOJSIIMECS, [IPU PELICHNUN 3a]a4 JPYTUX
y4eOHBIX TIPEAMETOB;

BBIINIOJIHATH OLICHKY MPaBJONOA00MS PE3yIbTaTOB, IIOJy4YaeMBbIX IIPU PELLICHUHU KBaJpaTHbIX YPaBHEHUH Npu
pELIeHNH 3a]a4 JPYTruX y4eOHbIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOIIME YPaBHEHHMS, IJISi COCTABIICHHS MAaTEMAaTHYECKONH MOJETH 3alaHHON peabHOM
CUTYallMU WIM IPUKIaTHOM 3a/1auH;

YMETb HMHTEPIPETUPOBATh IOJIYYEHHBI HpPHU pEIIEHWU YpaBHEHUS pPE3yJbTaT B KOHTEKCTE 3aJaHHOU
peanbHOM CUTYallMU WU MPUKIIATHON 3aa41

YuciaoBble MHOKECTBA

Y4eHuK HAYYUTCHA: IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C TIOHSTHEM MHOYKECTBA,
BBITIOJTHATH OTIEPAllU HAJl MHOXKECTBAMU; UCITIOJIH30BaTh HAYAJIbHBIC MTPEICTABJICHHS O MHOKECTBE
JEHCTBUTEILHBIX YHCEI.

YdeHuK MOJYYUT BO3MOKHOCTH: Pa3BUBATh MPEACTABICHUE O MHOXKECTBAX; Pa3BUBATh IIPEICTABICHHUE O
YHUCJIC W YHUCTIOBBIX CUCTEMAX OT HATYypPAIbHBIX JI0 IEHCTBUTEIIBHBIX YUCEIT; O POJIM BBIYMCIICHUN B
MIPaKTUKE; Pa3BUTh U YIIyOUTh 3HAHUS O ACCITHYHOM 3aMHCH JCUCTBUTEIBHBIX YUCeN (TIEPUOTUIECKUE U
HETIePUOINIECKUE APOOH).

B noBcegHeBHOM KU3HM U NP U3YYEeHUH APYTUX MPeIMeETOB!

UCIO0JIb30BaTh Ipaduueckoe MpeJCTaBIEHUE MHOXECTB Ul OMHCAHMS pPEalbHBIX MPOIECCOB U SBICHHIM,
MIPY pEIIeHNUH 33]a4 JPYTUX y4eOHbIX MPEeIMETOB

OILICHUBATh PE3yJIbTAThl BEIUUCICHUM MIPU PEIICHUN MPAKTUUECKUX 3a/1a4;

BBITIOJIHATH CPAaBHEHUE YHCET B PEaIbHBIX CUTYaIUsX;

COCTaBJISAITh YHUCJIOBBIC BBIPAXKEHHS MPH PELICHUH MPaKTUYECKUX 3aJad M 3a4ad U3 JAPYTruX y4eOHBIX
peIMETOB

D yHKUUHA

Y4YeHUuK HayYHTCS: IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAJIbHbIE OHSTHUSA, S3bIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUEHUs1); CTPOUTH IPaUKH FIEMEHTApHBIX (PYHKIUH, UCCIIE0BATh CBONCTBA
YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YUEHUS MOBEACHUS UX IPaPUKOB; MOHUMATh (PYHKIIMIO KaK BaXKHEHUIIIYIO
MaTeMaTHYECKYI0 MOJIETb 7Sl OTIMCAHUs IPOLIECCOB U SIBICHUM OKPYKAIOIIET0 MUPA, IPUMEHSTh
(G YHKIIMOHATBHBIN A3BIK IS OMTUCAHUS U UCCIIEIOBAHMS 3aBUCUMOCTEN MEX 1y (PU3MUECKUMH BETMYMHAMU;
Y4YeHUK NOJy4YUT BO3MOKHOCTD: IIPOBOIUTH HCCIIEI0BAHUs, CBA3aHHBIE C U3YUEHUEM CBOMCTB (DYHKLIUM, B
TOM YHCJIE C UCHOJB30BaHUEM KOMIIBIOTEPA; HA OCHOBE rpaMKOB U3yYCHHBIX (PYHKIUN CTPOUTH OoJiee
cloXxHbIe Tpaduku (KyCOYHO-33aJaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. I1.); UCHIOJIH30BATh
(GyHKIMOHATIBHBIE IPEICTABIICHUS U CBOMCTBA (QYHKLUH pelIeH!s] MaTeMaTUYeCKHX 3a/1a4 U3 Pa3InYHbIX
pa3nenoB Kypca.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

HCIOJb30BaTh I'paMKU peaIbHbIX MPOLECCOB U 3aBUCUMOCTEN Ul ONpeAeIeHUs] UX CBOMCTB (HauboIbIINe
U HauMEHbIIME 3HaueHMs, NPOMEXYTKH BO3pAacCTaHHs M YObIBaHMSA, O0OJACTU MOJIOKUTEIbHBIX H
OTPHLIATENIbHBIX 3HAUYEHUH U T.I1.);

UCIOJb30BaTh CBOMCTBA JMHEHHOM (YHKIMUM W ee TpapuK NpU pELUICHUH 3ajJad U3 JPYrux Y4eOHbBIX
IIPEIMETOB
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®opMbl OpraHu3anuu y4eOHoro npoiecca:
Texnonoruu: nuddepeHupoBanHoe o0yueHne, o0ydeHue ¢ mpuMeHeHneM onopHbIx cxem, MKT.

®opMbI NPOBEAEHNUs 3aAHATHIA: JICKI[UH, KOMOMHHUPOBAHHBIC YPOKH, TPAKTUKYMBI, [IOBTOPUTEIIBHO-
00001IaroIIHe YPOKHU.

OOyueHne HeceT AesiTeIbHOCTHBINI XapaKTep, akIeHT JejaeTcsi Ha 00yueHne 4epe3 MpakTHKY,
IIPOJIYKTUBHYIO pabOTy ydaliuxcsi B MajblX Ipylax, UCIOJb30BaHUE MEKIIPEIMETHBIX CBSI3€H, pa3BUTHE
CaMOCTOATCIIbHOCTHU YHAIUXCA U JIMYHOM OTBETCTBEHHOCTH 3a IIPHUHATHE peHIeHI/IfI. Ey,[ly’l‘ CO3aHBbI
YCIIOBHS [T CAaMOpPEaTH3aliy IKOJIBHUKOB: YIaCTHE B COPEBHOBAHUSX, MPE3EHTALINAX, CEMUHAPAX,
KOHKYpCax, OJJuMIinagax, 4To JOJI’KHO CII0co0CTBOBATE AdKTUBU3allUN UX CaMOCTOSITEIIFHOM ACATCIIbHOCTH,
Pa3BUTHIO KPEAaTUBHOCTU U (POPMUPOBAHUIO (PYHKIIMOHAIBHON rPaMOTHOCTH — YMEHUI BOCIIPUHUMATD U
aHAJIM3UPOBATh MHPOPMAIMIO, IPEACTABIEHHYIO B Pa3IMYHbIX (popMax.

Pa3noypoBHeBoOe 00y4eHue [M03BOJIUT KAKJIOMY YUEHUKY IPUOOPECTH PEAMETHYIO KOMIIETEHTHOCTb,
AOCTHUYBb COOTBETCTBYIOLICTO YPOBHA INIAHUPYEMBIX PE3YJIIbTATOB, PA3BUTh KOMMYHUKATHUBHEBIC
CHOCO6HOCTI/I, OBJIaACTh HABBIKAMH KOJIJIEKTUBHOM ACATCIIBHOCTH, HAYUUTHCSA pa6OTaTI) CaMOCTOSTECIJIIBHO C
y4eOHBIM MaTEpPHAJIOM.

®opmbl 1 MeToAbI KOHTPOJsA 3YH: camocTosATenbHBIE PA0OTHI, TECTBI, KOHTPOJbHbBIE PAOOTHI

I .JlosicHUTEIBLHAS 3aIMCKA.

Hacrosimas mporpamma mo anredpe aJis OCHOBHOW 00IeoOpa3oBaTeabHON IIKOJIBI B 8 Kiacce
COCTaBJieHA Ha OCHOBE (elepalbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO  OOILEro
ob6pazoBanust (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), mpuMepHBIX TporpamMMm I0 MaTeMaTHKe
(mucemo  [lemaprameHTa TroCyJapCTBEHHOM TMOJUTUKM B oOpa3oBanun MuHoOpHayku Poccum ot
07.07.2005r. Ne 03-1263), npuMmepHON mporpaMmMbl 00IIe00pa30BaTEIbHBIX YUPEKICHUH 1Mo anredpe 7-9
KJIacChl, K y4yeOHOMY KoMruiekcy it 7-9 kimaccoB (aBTopel A. I'. Mepsnsik, B. b. [Tononckuii, M. C. Sxup—
M: Benrana — I'pad, 2013 —c. 192)

[Iporpamma mo anreOpe cocraBiieHa Ha OcHOBe DyHIAMEHTANBHOTO sjpa CoAepXaHUs OOIIero
oOpa3oBaHus, TpeOOBaHUII K pe3yabTaTaM OCBOCHHS 00pa3oBaTelbHOW MpPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus, MPEACTaBICHHBIX B QenepalbHOM TOCYIapCTBEHHOM CTaHAapTe€ OCHOBHOTO OOIIero
o0Opa3oBaHus ¢ yUETOM MPEEMCTBEHHOCTH MPOTpaMM JJIsl HaualbHOTO 00pa3oBaHUs 110 MaTeMaTHKe.

B Heli Takke y4UTHIBAIOTCS JTOMUHHUPYIOIIME UIEH M MOJ0XKEHUS MpOrpaMMbl pa3BUTUS U (HOPMUPOBAHUS
YHHUBEPCATbHBIX YUEOHBIX NEHCTBUI UIsi OCHOBHOTO 0O0IIero oOpa3oBaHMs, KOTOpbIe OO0ECle4YuBarOT
(dbopMHpOBaHHE TPAKIAHCKON HMICHTHYHOCTH, KOMMYHHKATHUBHBIX KAaueCTB JIMYHOCTU M CHOCOOCTBYIOT
(hOpMHUPOBAHUIO KITFOUEBON KOMIIETEHIIUN — YMEHHS YUUTHCA.

Kypc anrebpsr kmacca siBrnsercss 6a30BbIM UII MAaTEMAaTUYECKOTO 00pa30BaHUs U Pa3BUTHS MIKOJILHUKOB.
Anrebpandeckue 3HaHUS U YMEHHUS HEOOXOIUMBI Ul U3YUYE€HUS T€OMETPHH, anreOpbl 1 MaTeMaTH4eCKOTro
ananm3a B 10-11 xiaccax, a TakyKe CMEKHBIX JUCITUTIINH.

[IpakTHyeckas 3HAYMMOCTh IIKOJBHOTO Kypca anredpbl 8 Kjacca COCTOUT B TOM, YTO MPEIMETOM e&
W3Y4YEHUsl SBISIOTCS KOJIMYECTBEHHBbIE OTHOUIEHUS M TMPOIECChl PEATbHOIO MHpa, OIUCAHHBIE
MaTeMaTH4YeCKUMH MOJENsIMH. B coBpeMeHHOM oOIIecTBe MaTeMaThyeckas IOATrOTOBKa HeoO0XoaumMa
Ka)KJJOMY Y€JIOBEKY, TaK Kak MaTeMaTHKa MPUCYTCTBYET BO BCeX cdepax UeToBeUECKON eI TEeITbHOCTH.

OpHoli M3 OCHOBHBIX MeNel Wu3ydeHHs anreOpbl SBISETCS PAa3BUTUE MBIIUICHHS, TPEXKAE BCETO
(dbopMupoBaHHe aOCTPaKTHOTO MBINIIEHUS. B mporiecce m3yueHus: anreOpsl GOpMHUPYETCs JIOTHYECKOe U
AITOPUTMUYECKOE MBIIIJICHHE, a Takke TaKhue KadyecTBa MBIIUICHUS, Kak Cujla M THOKOCTb,
KOHCTPYKTUBHOCTH U KPUTHYHOCTB. J{JIs agantanuu B COBpeMEHHOM MH()OPMAIIHOHHOM OOIIIECTBE BaKHBIM
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(dakropom siBIsieTcs: GOPMUPOBAHNE MATEMATHUECKOTO CTHIIS MBIIUICHHS, BKJIFOUAIOIIETO B CE0sI MHTYKITHIO
U JeayKUuuio, 000OIIeHne M KOHKPETHU3alMIo, aHaJH3 M CHHTE3, KIACCU(PHUKAIMIO M CHUCTEMAaTH3aIHIo,
abcTparupoBaHKe U aHAIOTHIO.

OOyuenne anrebpe naéT BO3MOXKHOCTh IIKOJBHUKAM HAyYUTHhCS IJIAHUPOBATH CBOIO JEATEIBHOCTS,
KPUTHYCCKHU OLCHUBATH eé, MNpUHHUMATL CaMOCTOATCIBHBIC PCHICHUA, OTCTAUBATH CBOU B3IJIAAbI U
yOeKICHHS.

B mponecce M3yuCHUA aJIF€6pr IIKOJIbBHUKK Y4YaTCd H3JlaraTb CBOHW MBICIMW ACHO W HCYCPIILIBAIOIIC,
HpI/IO6peTaIOT HaBbIKU YETKOTO U T'paMOTHOI'O0 BBIIIOJIHCHUA MAaTCMAaTUUYCCKUX 33.HPIC€I>JI, npu 35TOM
HCIIOJIb30BAHNE MaTEMaTHYECKOr0 S3bIKa II03BOJIIET Pa3BUBATH Y yYaIIUXCSd I'PaMOTHYIO ITMCbMEHHYIO U
YCTHYIO p€Yb.

3HAKOMCTBO C WCTOPHEH pa3BHUTHUS aIreOpbl KaK HAayKu (QOPMUPYET Yy yYalluxcs NpeacTaBieHue o0
anreOpe Kak 4acTu 00IIeYeNIOBEYECKON KyIbTYPHI.

3HaYnNTENbHOE BHUMAHHE B M3JIOKEHHHU TCOPCTUICCKOr0o Marepuajia KypcCa YACIIICTCA €ro MOTHUBAIlUMU,
PacKpbITUIO CYTH OCHOBHBIX TOHATUM, uaeil, MeronoB. OOydeHHE TMOCTpPOEHO Ha 0a3e Teopuu
pasBuBaroniero OoOy4YeHHUs, YTO JOCTHUTaeTCS OCOOEHHOCTSMHU H3JIOKEHHS TEOPETUYECKOTO Marepuana u
VIIpa)XHEHUSIMH Ha CpaBHEHHE, aHAJM3, BBIJICJIEHUE TJIABHOTO, YCTAHOBJICHHE CBs3eH, KiaccuuKaimro,
00o00menne u cucremaruzanuio. Oco00 aKIEHTUPYIOTCS COJEP)KATEIbHOE PACKPBITUE MaTEMAaTHYECKHX
HOH?[TI/II\/’I, TOJIKOBAHUC CYHIHOCTH MAaTEMaTH4YCCKHUX MCTOOAOB, U o0JIacTH UX MNPUMCHCHUS, OCMOHCTpPAIUA
BO3MOKHOCTH TIPUMEHEHUSI TEOPETHUECKUX 3HAHWH JUIS pElieHHsl pasHOOOpa3HBIX 3aqad MPUKIIAIHOTO
XapakTepa, HaANnpHUMEp PCHIICHUEC TEKCTOBBIX 3aJa4d, JACHCKHBIX W IMPOLHCHTHBIX pacdy€ToOB, YMCHUC
M0JIb30BaThCs KOJMYECTBEHHON HH(pOpManuel, IpeICTaBIeHHON B paziUYHbIX (opMax, YMEHUE YHUTATh
rpaduxu. Oco3HaHue OOIIEro, CYIIECTBEHHOIO SIBIISIETCS OCHOBHOM 0a30il [Uisl pelieHus yrnpaxHeHHH,
Baxxno MNPUBOJUTE ACTAJIBHBIC MOACHCHHA K PCIICHHUIO THUITOBBIX ynpaxcHeHI/Iﬁ. DTHM PACKpPBIBACTCA CYTH
METOMa, TMOJAXOMAa, NpEeJIaraeTcsl alrOpUTM WM IBPUCTHYECKAs CXeMa pelIeHUs YIpaXHEHUH
OTPENEIIEHHOTO THUTIA

II. O0mas xapakTepucTHKA Y4eOHOr0 npeamMera «AJredpa»

Anre0Opa Kak cojAep)aTelbHbI KOMIIOHEHT MaTeMaTHYeCKOro oOpa3oBaHHMs B OCHOBHOHW IIIKOJIE
HarelneHa Ha (GOpMHUpOBaHHE MATEeMAaTUYECKOTo ammapara JUisl pelleHus 3a7ad U3 MaTeMaTHKH, CMEXHBIX
MIPEeIMETOB, OKpPY>KaIoIIeH peaabHOCTU. SI3bIK anreOphl MOoAYEpKUBAET 3HAaUeHNE MAaTeMaTHKHU KakK si3bIKa JIJ1s
MOCTPOCHUSI MATEMAaTUYECKIX MOJIEJICH, MPOILIECCOB U SBJICHUM peanbHOro Mupa. OJHON U3 OCHOBHBIX 3a/1a4
U3YYeHHUs aireOphl SBISETCS Pa3BUTUE aITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, IS
yCBOGHMSI Kypca MHGOpMAaTUKM; OBJaJIeHWE HaBbIKAMHU JEIYKTHBHBIX paccyxieHuil. [IpeoOpazoBanue
CUMBOJIMYECKUX (POPM BHOCHUT CBOM crieuu(puyeckuil BKIAJ B pa3BUTHE BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOpYeCTBY. Jlpyroii BakHOW 3ajauell H3ydyeHHs] aireOpbl SBISETCA MOIy4YEeHUE
IIKOJIbBHUKAMH KOHKPETHBIX 3HAHUHM 0 (YHKIMSIX KaK BaXKHEUIIEH MaTeMaTH4eCKOW MOJIEH JUIsl ONTUCAHUS U
UCCIIEIOBAHUSL Pa3HOOOpPA3HBIX MPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, OSKCIIOHEHIMAIbHBIX,
MEPUOTUYECKHUX U Jp.), Ul GOPMUPOBAHUS y YHAIIUXCS MPEACTABICHUN O POJIM MAaTEeMaTUKH B Pa3BUTUU
LMBUIU3AIUU U KYIbTYPHI.

DNeMEeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSATHOCTEH CTAHOBATCS 00s3aTeIbHBIM
KOMITIOHEHTOM IIKOJBHOTO 00pa30BaHusl, YCHIMBAIOIIUM €r0 MPUKIATHOE U MPAKTHUECKOE 3HAUeHHEe. JTOT
MaTepuan HeoOXOAUM MPEKIE BCETo, 11 GopMUpOoBaHus (DYHKIIMOHATBHOM IPaMOTHOCTH — YMEHHMA
BOCIIPUHUMATh U aHAJIM3UPOBATh HH()OPMAIINIO, TIPECTABICHHYIO B Pa3IMYHbIX (hopMax, MOHUMATh
BEPOSTHOCTHBIN XapaKTEp MHOTUX peaJbHbIX 3aBUCUMOCTEN, IPOU3BOIUTDH MPOCTEHIINE BEPOSATHOCTHBIE
pacueTsl. 3yueHre 0CHOB KOMOMHATOPHKY MO3BOJUT YUallleMycsl OCYIIECTBIATh PACCMOTPEHHE CITyJaeB,
nepedop M MOJICUET YKCia BAPHAHTOB, B TOM YHCIIE B MPOCTEHUIITNX MPUKIATHBIX 3aa4ax.

[Ipy M3ydeHUU CTAaTHUCTUKH U TEOPHUH BEPOSITHOCTEH 00OramarTcs MPEICTaBICHHUS O COBPEMEHHOM
KapTUHE MHUpa U METOJaX €ro McciaenoBaHusi, GopMUPYETCs TOHUMAaHHUE POJM CTAaTUCTUKU KaK MCTOYHHUKA
COIMANIFHO 3HAYUMOW MH(OPMALINY U 3aKIIABIBAIOTCS OCHOBHI BEPOSTHOCTHOTO MBIIILICHUSI.

ITI. Onncanue Mecra yueOHOro npeamera «AJredpa» B yueOHOM IIaHe
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B cootBerctBum ¢ TpeboBaHuAMu DenepadbHOrO TOCYAApCTBEHHOTO 00pa30BaTENLHOTO CTaHAapTa
OCHOBHOTO o00Iero oOpa3zoBaHus mpenmer «Anredpa» wusydaercs ¢ 7-ro mo 11-ii kmace. CoriacHo
denepanbHOMY 06a3uCHOMY yueOHOMY IUIaHy, Ha U3y4eHHE anreOphl B 8§-M Kjacce OTBOAUTCS He MeHee 108
4acoB, U3 pacyera 3 yaca B HENENI0, W3 IIKOJHFHOTO KOMIOHEHTa BbAeTeH 1 vac B Henemo. Takum
obpaszom, yuebnsrii mian MBOY r.Actpaxanu «COILl Ne 13» conmepxut B 8-oM Kiacce 4 daca B HEACIIO
niu 136 yacos B ron.

IV. JInyHoCTHBIE, METANIPeAMETHbIE
U NpeMeTHbIE Pe3yJibTaThl
OCBOCHHS CO/lep;KaHNus Kypca ajarebpa 8 kiacca.

N3ydenne anreOpsl MO JaHHOUW IpoTrpamMMe CIOCOOCTBYET (DOPMHUPOBAHUIO Y YUAIIMXCS JIMYHOCTHBIX,
MeTanpeJMeTHbIX W MPeIMETHBIX Pe3yJbTATOB OOYYCHHS, COOTBETCTBYIOIIUX TPEOOBAHUSIM
(benepanbHOro roCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00111eTr0 00pa3oBaHusI.

JINYHOCTHBIE Pe3yJIbTAThI:

1) BocnHTaHHE POCCUIICKOM IpaXKIaHCKOM MAEHTUYHOCTH; MATPUOTH3MA, YBakeHUs K OTeuecTBy,
OCO3HAHHS BKJIaJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH

2) OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTb U CITIOCOOHOCTH O0yJarOMIMXCsl K CAMOPA3BUTHIO U
camM000pa30BaHKIO Ha OCHOBE MOTHBALIMU K 00YYEHHUIO U TIO3HAHUIO;

3) oco3HaHHBIN BBIOOP M MOCTPOCHHE NANbHEHIIICH HHIWBUAYAIBHOW TPAeKTOPUHU 0Opa3oBaHMs Ha 0aze
OpPUEHTUPOBKH B MUpe npodeccuii u mpodhecCHOHATbHBIX MPEANOYTECHUN ¢ YIETOM YCTONUYHUBBIX
MO03HABATEIbHBIX HHTHPECOB, a TaK K€ Ha OCBOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIIEHUS K TPYAY,
pa3BUTHE OMbITA yYACTUS B COUUAIBHO 3HAYUMOM TPY/JIE;

4) ymeHHe KOHTPOJHUPOBATH MPOIIECC U PE3YJbTaT YIeOHON U MaTeMaTUUECKOU IeITeIbHOCTH;

5) KpUTUYHOCTbH MBIIUICHUS], MHUIIMATUBA, HAXOJUUBOCTh, AKTUBHOCTb MIPH PEILIEHUU MAaTEMATUYECKUX
3aza4.

MertanpeamMeTHble pe3yJIbTaThI:

1) ymeHMe caMOCTOSITENbHO ONPEIEIATh €N CBOEro 00y4eHHUs, CTaBUTh U (POPMYIHpOBaTh [uis ceds
HOBBIE 33/1a44 B y4€0e, pa3BUBAaTh MOTHBBI U UHTEPECHl CBOEH MMO3HABATEIILHON AEATEIbHOCTH;

2) yMeHHME COOTHOCHUTH CBOM JIEMCTBUS C IUIAHUPYEMBIMH pe3ylbTaTaMH, OCYILECTBIIATE KOHTPOJIb CBOEH
JeATeIbHOCTH B IIPOLIECcCe TOCTHKEHUS Pe3ybTaTa, ONpelesIATh CIIOCO0b! IEHCTBHS B paMKax
IIPEUI0KEHHBIX YCIOBHM U TpeOOBaHUN, KOPPETUPOBATh CBOU JICWCTBUS B COOTBETCTBUU U3MEHSIOIIEHCS
CUTYyaleH;

3) YMenue onpeaesaTh NOHATHUS, CO3AaBATh 000O0IIEHH, YCTAHABINBATh aHAJIOTUH, KJIACCU(PULIUPOBATh,
CaMOCTOSTEJIBHO BEIOMPATh OCHOBAHUS M KPUTEPUHM VIS KIacCU(UKALIY;

4) yMeHHE YCTaHABIMBATh IPUYMHHO- CJICICTBCHHBIC CBSI3H, CTPOUTD JIOTHYESCKUE PACCYKICHUS,
YMO3aKJII04YeHUs ( MHAYKTUBHOE, IEIYKTUBHOE, 110 aHAJIOTHUH) U JIeNaTh BBIBOIbI;

5) pa3BuTHE KOMIIETEHTHOCTH B OOJIACTH UCHOJIb30BaHUS HHPOPMALTMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

6) mepBOHaYANbHBIC PEICTABICHUS O HCAX U METOaX MaTeMaTHKU Kak 00 YHUBEPCAILHOM SI3bIKE
HayKU U TEXHUKHU, O CPEJICTBE MOJACIMPOBAHNUS SBJICHUN U IIPOLIECCOB;

7) yMeHue BUAETh MaTeMaTHUYECKYIO 3371a4y B KOHTEKCTE MPOOIEMHOM CUTyallluu B APYTUX
JUCLUIIINHAX, B OKPY/KAIOIICH )KU3HH;

8) yMeHue HaxOJHUTh B PA3IUYHBIX HCTOUHMKAX MHPOPMALIMIO, HEOOXOJUMYIO JUIs PELICHUS
MaTeMaTHYeCKUX MPOoOJieM, U IPEACTaBIATh €€ B MOHATHOU (opMe, MPUHUMATD PEeLICHUE Y YCIOBUAX
HEMOJHOM UM N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM MH(OpMAIIH;
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9) YMeHue MoHUMATh U UCTIOJIB30BAaTh MAaTEMAaTUYECKHUE CPEACTBA HATTSIIHOCTH ( TpaduKu, TaOIHIIb,
CXEMBI U JIp.) AJIsl WILTIOCTPALMU, UHTEPIIPETALINY, ApI'yMEHTALUH;

10) ymeHue BBIABUraTh TUIOTE3BI IPU PEIICHUH 3a/1a4, TOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
11) moHuMaHME CyIIHOCTH aJTOPUTMUYECKUX MPEANNCAHNN U YMEHUE IEHCTBOBATh B COOTBETCTBUHU C
IIPEAJIOKEHHBIM AIITOPUTMOM.

IIpenmeTHble pe3yabTAThI:

1) oco3HaHMe 3HaYEHUS] MATEMATUKU B IIOBCEIHEBHOM JKU3HU YEJIOBEKA;

2) mpejacTaBICHUE O MATEMATHYECKOW HayKe KakK cepe MaTeMaTHYeCKOn AeATeIbHOCTH, 00 dTamax eé
pa3BUTHUS, O €€ 3HAUMMOCTH JJISl Pa3BUTHUS LIMBUIIN3ALIUN

3) pasBuTHE yMeHUE paboTaTh ¢ yUeOHbIM MAaTEMATHUYECKUM TEKCTOM ( aHAJTU3UPOBATH U3BJICKATh
HE00X0MMYI0 HH(OPMAIIUIO), TOUHO M TPAMOTHO M3JIaraTh CBOU MBICIIU C IPUMEHEHUEM
MaTeMaTH4YeCKOH TEPMUHOJIOTHH U CUMBOJIMKH, IPOBOAUTH KIIACCU(PHUKALUIO, JJIOTHYECKHE 00OCHOBAHUS;
4) BnaseHue 6a30BbIM MOHATUHMHBIM aIlllapaToM 0 OCHOBHBIM pa3fiefiaM COJIeP KaHus;

5) cucrematuueckue 3HaHUS O QYHKIUAX U UX CBOMCTBAX;

6) IpaKTUYECKH 3HAYMMble MaTEMaTUYECKUE YMEHUS U HaBbIKH, UX IPUMEHEHHUE K PELICHUIO
MaTeMaTHYEeCKUX U HEMaTeMaTU4YeCKHX 3ajjay, IpeoJiaratoliee yMeHus:

®  BBIIIOJIHATH BBIYUCICHUS C H@ﬁCTBHTGJ’IBHBIMI/I quciiaMu,

® pCuiaTh TECKCTOBBIC 3aJa4r C IIOMOIIBIO ypaBHeHHﬁ U CUCTEM ypaBHCHHfI;

® HCIIOJIb30BaTh aﬂre6pa1/1qecxm71 A3BIK JJI1 OTTMCAHUA IPEAMETOB OKPYXXAIOIICTO MUpa U CO3JaHUA
COOTBETCTBYIOIIHUX MATCMATHYCCKUX Moneneﬁ;

®  BBINOJIHATH TOXKJAECTBEHHbIE MMPeoOpa30oBaHus aNredpanyecKux BbIPaKEHUM;.
® uccieoBaTh JIMHEHHbIE (PYHKIIUU U CTPOUTD UX FPaUKH.

V. IlpumepHbie HOPMBbI OLIEHKH 3HAHUI, YMEHU M HABBIKOB 00y4al0IIHUXCS.

4. Ouenka NUChMEHHBIX KOHTPOJIBLHBIX PAGOT 06y4alOLIMXCS M0 MAaTeMAaTHKe.

OTBeT oleHUBaeTCsA OTMETKOH «5», eclu:
e paboTa BBITIOJIHEHA MTOJTHOCTHIO;
® B JIOTUYECKUX PACCY)KACHHUAX M 000CHOBAHUH PEIICHHUS HET MIPOOEIOB M OITHOOK;
® B pEIICHUM HET MaTEMaTHYECKUX OITHOOK (BO3MOKHA OJTHA HETOUYHOCTh, OTTMCKA, KOTOPas HE
SIBJIIETCS CJIEJICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTO MaTepuaa).

OTtMmeTKa «4» CTABUTCS B CIEAYIOIIUX CIIydasx:
e paloTa BBINOJIHEHA [TOJHOCThIO, HO 000CHOBAHMSI IIarOB PELICHHs HEA0CTATOUHBI (€CIIM YMEHHE
000CHOBBIBaTh PacCyKJCHHUS HE SIBJISJIOCH CIIEUaTIbHBIM 00BEKTOM IPOBEPKH);
e JIONYLIEHbI OJJHA OIIMOKA WM €CTh JIBa — TPU HEJ0UETA B BBIKJIA/IKAX, PUCYHKAX, YEPTEKAX UIH
rpadukax (eciau 3TH BHJIbI paOOT HE SBJSUIUCH CIIEUATBHBIM 0OBEKTOM ITPOBEPKH).

OTtMeTKAa «3)» CTAaBUTCS, CCIIU:
e JIomMyIIeHO OoJiee OJHON OMMOKYU MK 00Jiee IBYX — TPeX HEJOUYETOB B BBIKIIAAKAX, YEPTEIKAX UITU
rpadukax, HO oOyuaronuiics 00MagaeT 00sS3aTeIbHBIMU YMEHUSMU TI0 TIPOBEPSEMO TeMe.

OTMeTKAa «2)» CTaBUTCH, €CIIH:
® JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH, MTOKA3aBIIIKe, YTO 00yJaromuiics He 001a1aeT 00s3aTeIbHBIMU
YMEHUSIMU 110 JAHHOU T€ME B MOJIHOUN Mepe.

OtmeTKa «1» cTaBUTCHA, €CIIH:
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paboTa moka3zaa MoJiIHoe OTCYTCTBHE Y 00Oydaronierocs 00s3aTeIbHbIX 3HAHUN U YMEHUH 110
MIPOBEPSIEMO TEME UJIM 3HAYUTEIIbHAS YaCTh paOOTHI BHITIOJHEHA HE CAMOCTOSTEIBHO.

Yuurtenb MOKET NOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BOIPOC UJIM OPUTMHAIBHOE PELICHUE
3aJ1a4uM, KOTOPbIE CBUJIETENICTBYIOT O BHICOKOM MaTeEMaTHUECKOM Pa3BUTHH 00Y4YaIOIIErocs; 3a pelieHne
0oJiee CII0>KHOM 3a/1a4u WM OTBET Ha 00Jiee CIIOXKHBIN BOIIPOC, IPEI0KEHHbIE 00y4aroIIeMycst
JIOTIOJTHUTEIBHO MOCIIE BBIOJIHEHNUS UM KaKUX-JIM0O IPYTUX 3aJaHui.

5. Ouenxa ycTHBIX 0TBETOB 06y4aIOIIMXCS.

OTBeT OlleHUBAETCH OTMETKOM «5», €CIIN YUEHHUK:

MOJIHO PACKPBLI COACPKAHKE MaTepuaia B 00bemMe, MPeTyCMOTPEHHOM MPOrpaMMoOi B yueOHUKOM
H3JI0KHWJI MaTCpHral IrPaMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3Yyd MAaTECMAaTUUCCKYIO TCPMHUHOJIOTUIO U
CHUMBOJIMKY, B OITPEAECICHHOMN JJOTMYECKON MOCIEA0BATEIbHOCTH;

MIPaBUJIBHO BBITIOJIHUII PUCYHKH, YEPTEKH, TPaQUKH, COITyTCTBYIOIINE OTBETY;

IIOKa3aJ YMEHUE WIUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMHU, IIPUMEHATH €€ B HOBOM
CUTYyallMH IIPU BBIIIOJTHCHUHU MMPAKTHYCCKOT'O 3aIaHH A,

MPOIEMOHCTPUPOBAJT 3HAHUE TEOPUHU PaHEE U3YYEHHBIX COMYyTCTBYIOIMMUX TeM, C(HOPMUPOBAHHOCTD
1 YCTOWYUBOCTB HUCIIOJIb3YEMBIX IIPH OTBETE YMEHUN U HABBIKOB;

OTBeYasl CaMOCTOATEIbHO, 0€3 HABOSAIIMX BOPOCOB YUUTES;

BO3MOXXHBI OJHA — IBE€ HETOYHOCTHU ITPU OCBCHICHNEC BTOPOCTCIICHHBLIX BOIIPOCOB UJIX B BBIKJIAJKAX,
KOTOPBIC YUCHHUK JICTKO UCIIPABUII IMOCJIC 3aMCUaHUA YUUTCIIA

OTBeT OlleHNBAETCHA 0TMETKOM «4»,eCIT yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMAM Ha OIICHKY «5», HO
IIPU 3TOM UMEET OJIUH U3 HEJOCTATKOB!

B M3JIOKCHUH JOIYIICHBI HEOOJIBIIIHE MTPOOLITBI, HEe UCKA3UBIIICe MaTEMATHIECKOE COJICPIKAHUE
OTBETA;

JOIYIIEHBI OJTMH — J[Ba HEJI0YETa IPU OCBEICHUU OCHOBHOTO COJICP)KAaHUs OTBETA, UCTIPABIICHHBIC
IOCJIC 3aMEYaHMsI YUUTEIIS;

JOTYILEHBI ONTMOKA UK 00JIee JBYX HEJIOUYETOB IPH OCBEIICHHH BTOPOCTCIICHHBIX BOIIPOCOB HJIH B
BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIC MOCIIC 3aMCUaHUS YIUTEIS.

OT1MeTKa «3» CTABUTCA B CICAYIOIMUX CIIydaax:

HCIIOJIHO PACKPBITO COACPIKAHUC MaTCpHrajia (coz[epn(aHI/Ie HU3JI0KCHO (bpaFMCHTapHO, HC BCCraa
HOCHCHOB&TCHLHO), HO IIOKa3aHO 061].[66 INOHNMaHUE€ BOIIpOCa U IIPOACMOHCTPUPOBAHBI YMCHU,
AOCTATOYHBIC IJIsI YCBOCHUS ITPOTPaMMHOI'0 MaTCpUaja (onpez[eneHLI «Tpe6OBaHI/IHMI/I K
MaTeMaTHUYECKOM MOArOTOBKE yqamuxcs» B HaCTOSIH_[eﬁ InporpamMme 1o MaTeMaTI/IKC);

HUMCIIUCH 3aTPYAHCHUA U JOIMYIICHBI OIIIMOKH B ONpCACIICHUN MaTeMaTH4EeCKOH TCPMUHOJIOTHH,
YCPTEIKAX, BBIKJIIAIKAX, UCIIPABJICHHBIC IIOCJIC HCCKOJIBKUX HABOASAIINX BOIIPOCOB YUUTCIIA

YYCHHUK HE CIIpaBUJICS C IPUMCHCHHUEM TCOPUU B HOBOH CUTyalluH IIPU BBITTIOJIHCHU W IIPAKTUYICCKOTO
3aaHuA, HO BBIIIOJIHWII 3aaHUs 00513aTCIILHOTO YPOBH: CJIOKHOCTHU I10 JTaHHOM TEMCE,

pru J0CTATOYHOM 3HAHUHN TCOPECTHYICCKOI'O MaTEpHralia BbISIBJICHA HEAOCTATOYHAA
C(l)OpMI/IpOBaHHOCTB OCHOBHBIX YMGHI/Iﬁ N HAaBBIKOB.

OT1MeTKAa «2» CTABUTCH B CJICAYIOUIUX ClIydadaXx

HEC paCKpPbITO OCHOBHOC COJACPIKAHUC y‘IC6HOFO Marcpualia,
06Hapy>1<eH0 HC3HAHHUC YUCHUKOM OoJIbIIIECH MK HanOOJIee BAKHOM YaCTH y‘-IC6H01"O Marcpurajia,;
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AOIMYHICHDBI OIINOKHU B ONpCACIICHUU HOHSITI/II\/JI, IIpu UCIOJIb30BAHHUU MaTeMaTHU4eCKOM
TCPMHHOJIOTUH, B pPUCYHKAX, UCPTCIKAX NI rpa(bmcax, B BBIKJIaJIKaX, KOTOPLIC HC UCITPABJICHBI
IMOCJIC HCCKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

OtmeTKa «1» cTaBUTCHA, €CIIHU:

YUEHHK OOHAPYXHJI TIOJTHOE HE3HAHUE W HEMOHUMAaHNE U3y4aeMOoTo YUeOHOTO MaTeprasa Uil He
CMOT OTBETUTH HU HA OJMH U3 [IOCTABJIEHHBIX BOIPOCOB 10 U3YYEHHOMY MaTepHaiy.

6. O6mas kiaccuukanus ommGoK.

[Tpu orieHKe 3HAHWHN, YMEHUI ¥ HABBIKOB YJAIIUXCS CICAYST YIUTHIBATh BCE OMMOKH (TpyObIe M HETpyObIe)
U HEOOYETEI.

AN N N Y N N N N NN

6.1 I'pyObLIMM CYHTAIOTCH OLIUOKHU:
HE3HAHUE OTPE/ICTICHUSI OCHOBHBIX MOHSTHI, 3aKOHOB, MIPABUJI, OCHOBHBIX TOJIOKEHUHN TEOPHH,

He3HaHue (GopMyJ1, OOIIETIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIMYUH, CTUHUI] KX U3MEPCHHUS,
HE3HAHWE HAUMCHOBAHWI €MHHI] N3MEPCHHUS;

HEYMEHHE BBIJICITUTH B OTBETE TJIABHOE;

HEYMCHWE TPUMCHSITh 3HAHUS, JITOPUTMBI JUTS PEIICHUS 3a71a4;

HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IICHNS;

HEYMEHHUE YUTaTh U CTPOUTH TpauKu;

HEYMEHUE T0JIb30BATHCS MEPBOMCTOYHUKAMH, YICOHMKOM U CITPABOYHUKAMU;
MOTEPs KOPHSI WJIM COXPaHEHNE MMOCTOPOHHETO KOPHS;

oTOpackiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;

pPaBHO3HAYHbBIC UM OIIIMOKH;

BBIYHCJINTENbHBIE OIIHOKH, €CIIM OHU HE SABJISIIOTCS OIMMCKOM;

JIOTHYECKHE OIINOKH.

6.2 K HerpyObIM OIIHOKAM CJEAVET OTHECTH

v HETOYHOCTH (POPMYJIMPOBOK, ONPEIETIEH A, TOHATHH, TEOPHI, BEI3BAHHAS HEIOJIHOTOM OXBaTa

OCHOBHBIX ITPU3HAKOB OIMPCACIIACMOIO IIOHATHUA WU 3aMEHOM OJIHOTO - ABYX U3 3THUX IPHU3HAKOB

BTOPOCTCIICHHBIMU,

v HETOYHOCTH rpaduKa;

4 HepaHI/IOHaJ'IBHBII\/’I MCTOJ peIICHUA 3aJa41 WX HCAOCTATOYHO HpOIIYMaHHHﬁ IIJIaH OTBCTAa (HapymeHHe

JIOTUKH, IOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHLIMI/I);

v HepanroHaJbHBIE METOJIBI PAOOTHI CO CIPABOYHOM M APYrOi JINTEPATYPOH;

4 HCYMCHHC pCIIATh 3a1a4U, BBIIIOJIHATH 3a/IaHUSA B O6H.[6M BUJC.

6.3 Hegoueramu SABJSIOTCS:

v/ HepaluOHaJbHbBIC TIPUEMBI BHIYKCIICHUI 1 TIPE0Opa30BaHuii;
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v’ HeOpeKHOE BBITIOJHEHHE 3aIUCEH, YepPTEKE, CXeM, rpaduKoB

VI. Conep:xanue yueOHOro Matepuaja Kypca ajredpbl
8 kiacca.

Auaredpanyeckue BbIpaKeHHs

Parmonansubie BeipakeHust. Llenpie Bbipakenus. J{poOHble BbIpakeHus. ParnponansHas apoOb.
OcHOBHOE CBOMCTBO palMOHAIbHOW ApoOu. CrnokeHue, BBHIYMTAHUE, YMHOXKEHHUE U Jelie- Hue
panroHanbHBIX Apo0eil. Bo3BeneHune panuoHaNbHON ApOOH B CTENEHb. TOXIECTBEHHBIE TpeoOpa3oBaHUs
paluoHaIbHBIX BblpakeHUd. CreneHb C LENbIM IOKa3aTesneM U e€ cBoiicTBa. KBaapaTHble KOpHH.
Apudmernueckuii KBaJApaTHBIM KOPEHb M €r0 CBOWCTBA. TOXKIIECTBEHHBIC NMPEOOpPa30BaHUsS BBHIPAKEHUH,
COZIepKAIIUX KBAJPATHBIE KOPHHU.

YpaBHeHus

KBagpatHoe ypaBHeHne. @opMysia KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera.
PanmonaneHble ypaBHeHHs. PelleHne palMOHAIbHBIX YPAaBHEHWH, CBOJAIIMXCA K JMHEWHBIM WIA K
KBaJI[paTHBIM YpaBHEHUSIM. PenieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO PallMOHAIbHBIX YPABHEHUM. .

YucaoBble MHOXKECTBA

MuoxectBo u ero siemeHThl. CrocoObl 3amanusi MHOXeCTB. PaBHble MHOXkecTBa. Ilycroe
MHOKecTBO. [logmHOkecTBO. Omnepanuu Haja MHOXecTBaMu. WInmocTpanusi COOTHOLIEHUH MEXKITY
MHO»ECTBAMH C MOMOIIBIO0 JauarpamMm OJitiepa. MHOXecTBa HaTypaJIbHBIX, LENbIX, PAllMOHATBHBIX YHCEI.
PammonansHo€ 9nciio kak 1pooOh BUaAa m/n,

rae M € Z, m € N, u kak OeckoHEUHasi TeproauvecKas aecsatudHas npoOb. [IpeacraBnenue o6
HWppalMOHAIBHOM 4YHciie. MHOXECTBO NEHCTBUTENbHBIX yucen. [IpencraBienre NeMCTBUTEIBHOIO YKCia B
B¢ OCCKOHEYHOW HETMEPUOIUYECKON AecATHYHOW apoou. CpaBHEHHE ACUCTBUTEIBHBIX uucen. CBs3b
Mexay MHOkecTBaMu N, Z, Q, R.

D yHKIUHA

UYucnoBeie QyHKIMKM DYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuyuHamu. [loHstue (yHKIuM.
OyHKIMS KaK MaTeMaTH4ecKas MOJIENIb pealbHOro mpoiecca. O6nacts onpezeneHuss U o01acTb 3HAUCHUS
¢byakuun. Crioco6sl 3aganus Gyakuuu. ['padux Gyakuumu. [Toctpoenne rpadukoB QyHKIHA C MTOMOIIBIO
npeoOpazoBanuid  guryp. Hymum dynkuuu. Ilpomexytku 3HakomoctosHCTBa GyHKIUH. [IpomexyTku
BO3pacTaHus ¥ yobiBanus (pyHKIuH. OOpaTHas MPOMOPIUOHATEHOCTD, KBaApaTHUHAsA QYHKIUS, GYHKIUS Y
=x2, eé cBoiicTBa U TpadHKH.

Anredpa B HCTOPUYECKOM Pa3BUTHH

3apoxieHue ainreopsl, KHUra O BOCCTAaHOBJICHUH M ITPOTUBOIIOCTABICHUH MyXxamMMe/a ajb-
Xopesmu. Uctopust popMupoBaHUs MaTeMaTH4YecKoro si3bika. Kak 3apoannack uaes koopauHat. OTKpeITHE
uppanroHanbHOCTH. V3 ncTOpun BO3HUKHOBEHUSI (OpMYIT JUIs pelieHns ypaBHeHUH 3-i u 4-if creneneit.
HcTopust pa3BuTHS MOHATUS PYHKIHUH..

VII. Onucanne y4e0HO-METOAHYECKOT0 U MAaTEPHAJIBbHO-TEXHHYECKOro odecneyeHus
0o0pa3oBaTeIbHOIO MpoIecca Mo MpeAMeTy «Auaredopa»

Y4yeOHo-MeTOoaAnYeCcKoe o0ecneueHmue
1. IlporpaMMHBIe TOKYMEHTbI:

[TpumepHas mporpamMma cpeaHero (1moJHOro) 00pa3oBaHMs [0 MaTeMaTHKeE s 00111e00pa30BaTEeIbHBIX
IIKOJI, TMMHA3uH, unees. M: «/Ipoday, 2008.
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2. Y4eOHNKH 1 y4eOHO-MeToAuYecKasi JINTepaTypa:

[Tporpamma mo Kypcam marematuku (5-6 kimaccol), anredps! (7-9 knaccsl) u reomerpun (7-9 kaacchl)
CO3/IaHHAast HA OCHOBE €IMHOW KOHIICTIIIMH MTPETI0IaBaHUsI MaTeMaTHKU B CpEIHEH 1IKoJIe, pa3paboTaHHOM.
A. T'. Mep3anskom, B.b. [Tononckum, M.C. SIkupom- aBropamu yueOHukoB Anredpa-7, I'eomerpusi-7,
BKJIIOYEHHBIX B CUCTEMY « AJITOPUTM yCIIeXay

A.T. Mepansik, B.b. I[Tonouckuii, M.C. SIxkup ~ Anrebpa-8

A. T. Mep3nsk, B.b. [Tononckwmii, M.C. Slkup  AnreOpa 8. unaktudeckuii Mmarepua.
3. Martepua/jibHO TeXHHYeCKoOe o0ecrevyeHue

Pa3gaTouHbIil AMIAKTUYECKUI MaTepHUal

TecTsl

Temaruueckue TabIUIIBI

Kommbrorep , amanpoexrop

4. UnTepHeT-pecypchl

www.ege.moipkro.ru

www.fipi.ru

ege.edu.ru

WWW.MI0o.ru

www.1september.ru

www.math.ru

www.allmath.ru

WwWw.uztest.ru
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/

http:// education.bigli.ru

VIIIl. Ilnanupyempble pe3ybTaThl H3yYeHHsT AJredpbl
B 8 ki1acce
AsredOpanyeckue BbIpasKeHU s

Y4yenuk HAYIMTCH: OICPHUPOBATH NOHATUAMU «TOKIACCTBO», KTOXKIACCTBEHHOC npeo6pa30BaHHe>>, peuiaTb
3a/lauu, COACPIKAIINC 6YKB6HHBIG JaHHBIC, pa6OTaTI> C (bOpMy.]'IaMI/I; OIICpHUPOBATh MOHATHEM KBAAPATHOTO
KOPH:A, IPUMCHATH €I'0 B BBIYMCJICHUAX, BBIIIOJIHATD Hp606p2130BaHI/IC BBIpa)KeHHﬁ, coAcpiKaluX CTCIICHU C
LOCJIbIMH IIOKAa3aTCIIAIMU U KBAJIPATHBIC KOPHH; BBIIIOJIHATL TOXKICCTBCHHBIC Hp606p3.30BaHI/I${ palluOHAJIbHBIX
BLIpa)KCHI/Iﬁ Ha OCHOBC TIpaBUJI JIeNCTBUI HaJ MHOTOYJICHAMH U aJ'IFe6paI/I‘leCKI/IMI/I )IpO6$IMI/I; BBITIOJIHATD
PAa3JI0KCHUEC MHOTOYJICHOB HA MHOKUTCIIN.

Yuyenuk MMOJYYMT BO3MOKHOCTDb: BBITIOJIHATHE MHOT'OIIIAr OBbIC HpeO6pa3OBaHI/IH palrOHAJIIbHBIX
BLIpa)KeHPIﬁ, IMIPUMCHSIA IJ.IHpOKI/Iﬁ Ha60p CII0co00OB M HpI/IéMOB; MNPUMCHSATDH TOXKICCTBCHHLIC
Hp606pa3OBaHI/I5{ AJI pCHICHUS 3a1aY U3 pAa3JIMYHBIX pa3ICJIOB Kypca.

YpaBHeHus1

Y4yenuk HAYIMTCHA: p€IIaTh OCHOBHBIC BU/IbI palluOHAJIBHBIX ypaBHCHI/Iﬁ C OJTHOM nepeMeHHoﬁ, CUCTCMBI
ABYX ypaBHCHI/II\/'I C ABYMs IICPECMCHHBIMU, IOHUMATh YPABHCHUC KaK Ba)KHeﬁI.Hym MAaTEMaTUYCCKYO MO/JCIIb
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JUISL OTIMCAHMS U U3yYEHUSI Pa3HOOOPA3HBIX pealIbHBIX CUTYAIMH, pelaTh TEKCTOBbIE 3aJaul
anreOpandeckuM METOJIOM; IPUMEHSTh T'padruecKue MpeACTaBICHUS sl UCCIICAOBAaHUS YPAaBHEHHIA,
HCCIIEA0BAHUS U PELICHUs CUCTEM YPABHEHUN C JBYMs IIEPEMEHHBIMU.
Y4eHHK NOJYYUT BO3MOKHOCTh: OBJIAJIETh CIICLMAIbHBIMU IPUEMAMU PEILICHUs YPABHECHUN U CUCTEM
YPaBHEHUI; yBEPEHHO NPUMEHSATH allapaT ypaBHEHUN [yl pElIeHUs] pa3HOOOpa3HbIX 3a1a4 U3
MaTeMAaTUKH, CMEXHBIX IPEAMETOB, IPAKTUKU; TPUMEHSTH I'padUuecKue MPeICTaBICHUS IS
WCCIICIOBAaHUS YPAaBHEHHI, CHCTEM YpaBHEHUH, coaepKamux OykBeHHbIe K03 PUIIneHToI.

B noBceaHeBHOM KU3HM U NIPU U3YyYEHHUH JAPYTrUX NPeAMETOB:

COCTaBJIATh U pelIaTh KBAJApPaTHbIE YPABHEHUS, YPABHEHUS, K HUM CBOJSLIUECS, IPH PELICHUN 3a/1a4 IPYTUX
Y4eOHBIX TIPEAMETOB;

BBIINIOJIHATH OLICHKY MPaBJIONOA00MS PE3yIbTaTOB, IIOJIy4YaeMBbIX IIPU PELLICHUHU KBaJpaTHbIX YPaBHEHUH Npu
pelIeHnH 3a1a4d JPYTruxX y4eOHbIX IPEIMETOB;

BBIOMpATh COOTBETCTBYIOUINE YPaBHEHMS, JUISl COCTABJICHHUS MaTeMaTUYECKOW MOJENU 3aJaHHOU peaabHOU
CUTYaIlMU WM IPUKIIaTHON 3a/1auH;

YMETb HMHTEPIPETUPOBATh IOJIYYEHHBI HpPHU PEIICHWU YpaBHEHUS pPE3yJbTaT B KOHTEKCTE 3aJaHHOU
peaTbHOM CUTYallMU WJIW MPUKIAJIHON 3a1a4u

YucjaoBble MHOKECTBA

Yyenuk HAYYMTCH: IOHUMATh TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C IOHATHEM MHOXKCCTBA,
BBIIIOJIHATH OII€pallii HAA MHOXKCECTBAMU, MCIIOJIB30BATh HAYAJIBHBIC IPECACTABJICHUSA O MHOXCECTBE
HeﬁCTBHTeHBHBIX YUCCII.

Yyenuk MOJIYYMT BO3MOKHOCTD: pa3dBUBATh IMPEACTABJICHUC O MHOXXCECTBAX; pa3BUBATh IMMPCACTABIICHUC O
YHUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 HeﬁCTBHTeHBHBIX quCei; 0 poJIr BEIYUCIIEHUN B
MPAKTUKE; Pa3BUTh U YIIYyOUTh 3HAHUS O JACCATHYHOM 3aITUCH JEHCTBUTEILHBIX YKceN (IEPUOTUIECKUE H
HETIePUOINIECCKUE APOOH).

B noBceqHeBHO¥ )KM3HU M TPU U3YYE€HHH IPYTUX NPEAMETOB!

UCIO0JIb30BaTh Ipaduueckoe MpeJCTaBIEHUE MHOXECTB Ul OMUCAHMS pPEalbHBIX MPOIECCOB U SBJICHHIM,
MIPY pEeIIeHNUH 33]a4 JPYTUX y4eOHbIX PEeIMETOB

OIICHUBATh PE3yJIbTAThl BEIYUCICHUM MIPH PEIICHUN MTPAKTHUECKUX 3a/1a4;

BBITIOJIHATH CPAaBHEHUE YHCET B peaIbHBIX CUTYaLIHSIX;

COCTaBIISITh YHUCJIOBBIC BBIPAXKEHHS MPH PELICHUH MPAKTHUYECKUX 3aJad M 3a4ad U3 JAPYrux y4eOHBIX
MIpeIMETOB

D yHKUUHA

Y4YeHUK HAYYHTCS: IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE OHSTHUS, S3bIK (TEPMUHBL,
CUMBOJINYECKUE 0003HAUCHUS); CTPOUTH IPa(UKH FIEeMEHTApHBIX PYHKIIUM, UCCIeI0BaTh CBOMCTBA
YHCIOBBIX ()YHKIIMI Ha OCHOBE U3YUEHUS MOBEACHUS UX IPaPUKOB; MOHUMATH (PYHKIIMIO KaK BaXKHEHUIIIYIO
MaTeMaTHYeCKYI0 MOJIEJb JJIsl ONKUCAHUs IPOIECCOB U SIBJICHHI OKPY)KAIOIIET0 MUPA, IPUMEHSTh
(YHKIIMOHATBHBIN S3bIK IS OMUCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MeX Ay PU3NUECKIMH BEINYHMHAMY,
Y4eHUK NoJy4YUT BO3MOKHOCTD: IIPOBOIUTH HCCIIEI0BAaHUs, CBA3aHHBIE C U3YUEHUEM CBOMCTB (DYHKLIUM, B
TOM YHCJIE C UCTIOJIb30BAHUEM KOMIIbIOTEPA; Ha OCHOBE I'paMKOB U3YUEHHBIX (PYHKIMNA CTPOUTH OoJiee
cloxHble Tpaduku (KyCOYHO-33/JaHHBIE, C «BBIKOJIOTHIMI» TOYKAMU H T. 11.); UCIOJIB30BaTh
(yHKIIMOHATBHBIC TTPEJICTABICHUS U CBOMCTBA (DYHKIIMI pElIeHUs] MaTeMaTHUECKUX 3a/1a4 U3 PA3ITUIHBIX
pa3nenoB Kypca.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

UCIOJb30BaTh I'paMKH peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN /ISl ONpeeNICHHsI MX CBOMCTB (HanOobIIne
U HauMEHbIIME 3HAueHMs, TNPOMEXYTKH BO3pacTaHHs M YObIBaHMSA, O0OJACTU IMOJIOKUTEIbHBIX H
OTPHILIATENIbHBIX 3HAUECHUH U T.I1.);

UCIOJb30BaTh CBOMCTBA JMHEHHOM (YHKIMM M ee TpapuK NpU pELICHUH 3aJad U3 JPYrux Y4eOHbBIX
IIPEIMETOB
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®opMbl OpraHu3anum y4eOHoro npoiecca:
Texnonoruu: nuddepeHupoBanHoe o0yueHne, o0yueHue ¢ mpuMeHeHneM onopHbIx cxem, MKT.

®opMbI NPOBeAEHUs 3AHATHIA: JICKIINH, KOMOWHHUPOBAHHBIC YPOKH, IPAKTUKYMBbI, [TOBTOPHTEIIBHO-
00001Iar0IIHe YPOKH.

OOyueHne HeceT AesiTeIbHOCTHBIN XapaKTep, akIeHT JefaeTcsi Ha 00yueHne 4epe3 MpakTHKY,
IIPOJIYKTUBHYIO pabOTy ydalIuxcsi B MajbIX Ipylax, UCIOJb30BaHUE MEXKIIPEIMETHBIX CBS3EH, pa3BUTHE
CaMOCTOATCIIbHOCTHU YHAIUXCA U JIMYHOM OTBETCTBEHHOCTH 3a IIPUHATHE peHIeHI/IfI. Ey,[ly’l‘ CO3aHBbI
YCIIOBHSI TSI CAaMOPEaJTM3aliy IIKOJIBHUKOB: Y9aCTHE B COPEBHOBAHUSX, TIPE3CHTAIMAX, CEMHHAPAX,
KOHKYypCax, oJJuMIinagax, 4To JOJI’KHO CII0COOCTBOBAThH AKTUBU3aIlUN UX CaMOCTOSITEIIHbHOM ACATCIbHOCTH,
Pa3BUTUIO KPEATUBHOCTH U (POPMUPOBAHUIO (PYHKIIMOHAIBHON rPaMOTHOCTH — YMEHUI BOCIIPUHUMATD U
aHAJIM3UPOBATh HHPOPMAIHIO, TPEACTABICHHYIO B Pa3INYHbIX (hopMax.

Pa3noypoBHeBoOe 00y4eHuHe [M03BOJIUT KAKJIOMY YUEHUKY IPHOOPECTH IPEIMETHYIO KOMIIETEHTHOCTb,
AOCTHUYBb COOTBETCTBYIOIICTO YPOBHA INIAHUPYEMBIX PE3YJIIbTATOB, PAa3BUTh KOMMYHUKATHUBHEBIC
CHOCO6HOCTI/I, OBJIaACTh HABBIKAMH KOJIJIEKTUBHOM ACATCIIBHOCTH, HAYYUTHCSA pa6OTaTI) CaMOCTOSTECJIBHO C

y4eOHBIM MaTEpPHAJIOM.

®opmbl 1 MeToAbI KOHTPOJsA 3YH: camocTosATenbHBIE PA0OTHI, TECTHI, KOHTPOJIbHbBIE PAOOTHI
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KAJEHJAPHO-TEMATUYECKOE IINTIAHUPOBAHMUE 11O AJITEBPE
Kaace 8
Bcero — 102 yaca

Ne Tema ypoka Coaepikanue ypoka Buasbl n TpeGoBanus K 3HAHUSIM U YMEHHUAM JomamHee Mara
cpeacTrsa 3ajaHue NpOBe/IeHUs!
KOHTPOJIs ypoka

IToBTOpeHue Kypca 7kiaacca (3uaca)

ean ydyeHuka: MOBTOPEHUE TMOHSATHNA: CTETIEHh MHOTOWIEHA, CTaHIApTHBIN
BHJI MHOTOWJICHA, JEWUCTBHUSI HAJl MHOTOUYJIeHAaMH, (OPMYJIbI COKPAIIEHHOTO

YMHO’KEHUS, JIMHENHas QYHKIMSL.

O00011eHNe eIMHUYHBIX 3HAHUH B CHCTEMY:

Brinecenne o00miero MHOXHTENS 3a CKOOKHM, TpuUMeHeHue (opmyn
COKpAIIeHHOTO YMHOXXEHUS H Ccroco0a TPYNIUPOBKA TPU PaA3IIOKEHUH

MHOTOYJICHA HA MHOKHTCIIN.

Haxoxnenue 3HadeHuss (QyHKIMH TIO 33aJaHHOMY apryMEHTy, MOCTPOCHHUE

rpaduxka.

Pemienne nuHEWHBIX ypaBHEHUM, CUCTEMbl JMHEHHBIX YPaBHEHUU METOIOM

IOACTAaHOBKHU M METOAOM CJIOKCHHA.

He.]'ll/I nmeaarora: cos3gaTtb yCJIOBHA:

O6001eHne U cucTeMaTH3alus 3HaHUH ydaluxcsi 10 OCHOBHBIM Kypcam 7

KJ1acca;

®opMupoBaHUE YMEHUSI JIOTUYECKH OOOCHOBBIBATh CYKJCHHS, BBIJIBUraTh
TUIOTE3bI M TIOHUMATh HEOOXO0IMMOCTh UX MPOBEPKH;
dopMupoBaHUuEe YMEHHS SICHO, TOYHO U TPAMOTHO BbIpaKaTh CBOM MBICIIHU B
YCTHOW U MUCbMEHHOMN peuH, UCIIOJIb30BaTh PA3INYHbIC SI3bIKM MaTEMaTHUKU
(crmoBecHBIN, CHMBOJIMYECKUN, rpauueckuii), U cBOOOJHO MEPEXOJIUTH C

OJIHOTO  sI3plKa Ha JApPYyro Juis  WUIIOCTPALUU,

ApryMCcHTallu U JOKa3aTCJIbCTBA.

WHTEPIPETALINH,

1 [ToBTOpenue 3a kypce 7 Pemenue nuHeHbIX Texymuit Junakr.mar,
KJ1acca YpaBHEHUH U UX CUCTEM. OBnageHne yMeHUEM 0000IICHHS U Bap.No2
[Tpumenenne OCY nns CHUCTEeMaTH3alluK 3HAHUM, yJalIuxcs 1Mo Ne2.3
YIPOIIEHUS BBIPAKECHUIA. OCHOBHBIM TeMaM Kypca anreopsl 7 kinacca | Bap.Ne3
ABanmuTHYeCKUH 1 Ne5.6
rpaduveckuii crnocod
penieHus
2 [ToBTOopenue 3a kype 7 Onpenenenve TMHENHON ®poHTaATBHBIN Jlnpgakr.mar,
KJ1acca ¢byHKIMKM. 3HAYeHHE u OBnaseHnue ymeHueM 00001IeHus U Bap.No2
(GyYHKIMY 110 3aJaHHOMY WHJIUBUIyaJIbH | CUCTEMATHU3alMU 3HAHUM, yJallUXCs 10 Ne9,10
aprymenty, ['paduk BIi1 OIIpoC OCHOBHBIM TeMaM Kypca anreopsl 7 kiacca | Jugakr.mar,
byHKIIII Bap.Ne3
Nol3,14
3 CaMoCTOSTeNEHAS Beinonnenue ynpaxnenud | MHauBuayains | YMersb pellaTh TMHEHHBIE YPABHEHUS, Junakr.mar,
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pabora «BxonHoi 3a Kypc 7 Kiacca o HOE pElIeHue
KOHTPOJIb) IIPOMICHHBIM TEMAaM. KOHTPOJIBHOM
paboTHhI

CUCTEMBI JIMHEWHBIX ypaBHEHUI MeToaoM | Bap.Ne2

MMOJACTaHOBKH 1 METOJIOM CIIOXKCHHS. Ne20,21
Jwnnakr.mar,
Bap.Ne3No25,
26,

I'naBa 1. PaunonajbHble Boipa:kenus (38 yacon)

ey yyeHuka:

N3yuuts moayib «OCHOBHBIC TOHSATHS M anreOpamyecKkue ACUCTBHS C
aIreOpanvdecKuMH  IpOOSIMU» H  TOJIYUUTh TIOCIIEIOBATEIBHYIO CHCTEMY
MaTeMaTHYeCKUX 3HAHUH  HEOOXOJWMBIX JUIS  M3YyYEHUS  IIKOJBHBIX
EcTecTBeHHBIX TUCIIUTUIMH Ha 0230BOM YpOBHE.

HNmers mnpeacraBjieHne O TOHATUAX: anreOpawdeckas apoOb, 00JacTh
JOTIYCTUMBIX 3HAYECHHM, OCHOBHOE CBOWMCTBO anreOpandeckoit  podu,
paIMoHaIbHBIC BEIPAKCHHUS;

OBiafgeTh YMEHUSIMH: COKpAIIATh JIPOOH, IPUBOIUTE alredpandeckue Jpoou
K oOIeMy 3HaMEHATel0, CKJIABIBaTh M BBIYMTAThH alreOpamdueckue JIpodu ¢
OJMHAKOBBIMHU 3HAMEHATEISIMU.

BriHecenne o00miero MHOXHTENs 3a CKOOKHM, TIpuMEHeHue (opmyn
COKpAIICHHOTO YMHOXKEHHS H Ccroco0a TPYNIUPOBKA TMPU Pa3IIOKECHUH
MHOTOYJICHA Ha MHOKHTECIIH.

Haxoxxnenue 3HaueHuss (QyHKIMH TIO 33aJaHHOMY apryMEHTY, IMOCTPOCHHUE
rpaduka.

Pemienne nuHEWHBIX ypaBHEHUM, CUCTEMbl JMHEHHBIX YPAaBHEHUH METOJIOM
ITOJICTAHOBKH M METOJIOM CJIOKCHHSI.

dopMupoBaHue mpeAcTaBjeHuii 00 anreOpamueckoil apobu, obiacTu
JOIYCTUMBIX 3HA4YCHHWH, OCHOBHOM CBOWCTBE anreOpandeckoil apoow,
paroOHaJIbHOM BBIPAKCHHUH,

®opMupOBaHUEe YMEHHH pa3JIO)KEHHS MHOTOWIEHAa Ha MHOXHUTEIH,
COKpanieHusi ApoOei, mMpruMeHEeHne OCHOBHOTO CBOMCTBA allreOpandecKoiu
JpoOwu.

HOMOIIII) B OBJIA/ICHUH YMEHUEM: YIIPOIICHUA BI)Ipa)I(eHPII;'I, CKJIaAbIBaTh U
BbIYUTATH anre6pqueCKI/Ie )IpO6I/I C OJJMHAKOBBIMHU 3HAMCHATCIAMU.
HOMOIIII) B OBJIAQJICHUU HaBbIKAMH: COCTaBJICHUC MaTeMaTHIeCKOH
MOJCIN CUTyalluu, ONMCAHHON B YCJIOBUM 3agaydd, PpCHICHUU 3aJaydu,
BBIJIETISISL TPU ATara MaTeMaTHYeCKOr0 MOIETHUPOBaHHUS.

4 Panmonansupie npoOu. | Anrebpanueckas ApoOb, (0[0) YMerT pacro3HaBaTh alreopandecKue §1,B 1-
JomycTuMble 3HAYEHUSI | YUCIUTEIb, 3HAMEHATENb Yerno Nel,2 | npobu. Haxoauth MHOKECTBO 6,Ne4,6,21,22
paloHaIbHOM qpodu npobu, 061acTh JOIYCTUMBIX 3HAUEHUH TIepeMEHHOM

JOTYCTUMBIX 3HAUCHUN

5 Panmonaneueie npo6u. | OCHOBHOE CBOMCTBO M YMeIoT pacro3HaBath airedpanvyeckue §1, Ne§,10,12
JlomycTuMble 3HAa4YeHHUS | anredpandeckout 1poodwu, Ne9(2),10(10,1 | npobu. HaxoauTbs MHOKECTBO
panoHaNBHOM IpoOu COKpalieHue Apooei, 1), 12 JOIYCTUMBIX 3HAUEHUH TIepeMEHHOM

mpuBeeHne Apolei K
0011eMy 3HaMEHATEIIO
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6 OcHoBHOE cBolictBO | OCHOBHOE CBOICTBO DO HNmeTs nipeicTaBICHUE O YUCITHUTEIIE, §2,B1-3,
paIMoHaIbHOU qpooH anredpanveckon qpoow, 3HaMeHaTese anredpandeckoi 1poowu, Ne28,31,35,
COKpaleHue 1pooei, 3HaYeHUHU AIreOpanveckoi 1podu u o 63
npuBeAeHue ApoOelt K 3HA4YCHUU IIEPEMEHHOU
0011eMy 3HaAMEHATEITO
7 . OCHOBHOE CBOMCTBO IM 3HaTh OCHOBHOE CBOMCTBO Ipo0H, 82,
Ocnosroe CBOMCTBO anredpanyeckoit 1podu, Nel4(1- aITOPUTM NpHUBEJIeHNE Apodu K oOmemy | Ne38,41,43,
pauoHaNbHON APOOH. | coxpamenne pobeit 5),15(1,3) | 3HameHarem0, cOKpaIieHus apooeii 45
8 AnrebOpaundeckas 1po0b, M YMeTb NpUMEHATH OCHOBHOE CBOMCTBO §3,81-
Cro3Kenure 1 BeIYnTanme | AITOPUTM CIIOKEHHUS IpoOu TIpu peoOpa3oBaHUU 2,Ne69,71,73
PALHOHANBHBIX ApoOeii | (BBITHTAHI) anredpandeckux qpoodei u ux
C OJIMHAKOBBIMH anreOpandeckux podei ¢ COKpaIIeHUH, PUBOIUTH JPOOH K
3HAMEHATE ISMIL OJIMHAKOBBIMH HaWMEHbIIIEMY O0IIeMy 3HaMEHATEITIO
3HAMEHATEISIMU
9 YrpolieHne BeIpaKeHu!, JIM HNmeThb IpeCTaBICHUE O CIIOKEHUH U 83,
Crioskenue 1 BounTanue | C10KEHHE U BBIYMTAaHUE Ne21(1-2) BBIUUTAHUU ApoOeH C OJMHAKOBBIMU Ne79,717,75
pALHOHATBHBIX Apobeii | APOOCH ¢ OAMHAKOBEIMH 3HAMEHATEIISIMHU
C OJJMHAKOBBIMHU 3HameHatensimMu, HO3,
3HAMEHATESIMH. AOIIOTHUTEIIBHBIN
MHOKHTEJIb
10 | Cnoxenue 1 | YropoluieHue BhIpaKeHHH, M 3HATh MPABUIIO CIIOKEHUS U BBIYUTAHUS 83,
BBIUUTAHUE PAlMOHANIb- | CI0KEHUE U BHIUMTAHUE Ne23,20(5,6), | apobeii ¢ pa3HBIMHM 3HAMEHATEIISIMU; Ne81,84,86
HBIX apooeit ¢ | apoOeit ¢ 0IMHAKOBBIMH 21(3,4),22(2) | ymeTb IpUMEHSTH €r0 MPH PEIICHUH ,88,90
OJMHAKOBBIMHU 3HameHatensimu, HO3, yIpakKHEHHUI
3HAMEHATEeSIMU JOTIOTHUTEIbHBIN
MHOKHUTEJIb
11 | Cnoxenue wu BblYH- | AnreOpanyeckas Jpoob, (O[0) 3HATh NPABUIIO CIOXKEHUS U BBIYUTAHUS §3,81-2,
TaHUE PaALMOHAIBHBIX | aJTOPUTM CIOKECHUS npo0eli ¢ pa3HbBIMU 3HAMEHATEIISIMH; Ne99,101,103
apobeit ¢ pasHBIMU | (BBIUUTAHUS) yMeTb NIPUMEHSTH €ro MPH PelieHUn
3HAMEHATEeISIMU anredpanveckux Apooen ¢ yIpaXHEHHUH, HAXOJUTh 00U
pa3HBIMU 3HAMEHATEIISIMU 3HaMEHAaTeJIb HECKOJIBKUX JIpo0eit
12 CnoxeHue ¥ BbIYM- | YHOPOIIECHUE BBIPAKECHUIH, JIM [To3HakoOMSATCS ¢ IOHATHEM HaUMEHBIINN | 83,
TaHUWE PALMOHAIBHBIX | CI0XKEHHUE U BBIUYUTAHUE Ne25(1-3) o011l 3HaMeHaTenb, 0 JonoJHUTENbHbIN | Ne105,107,
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apobeit ¢ pa3HBIMH
3HaMCHATCIIsIMU

npo0eii ¢ pa3HBIMU
sHameHnareasmu, HO3,

MHOKHUTENb, BBIIOJHECHUHU JCHCTBUSI
CJIOXKEHWSI ¥ BEIYUTaHUS ApoOeH ¢

109(1,2)

JOTIOTHUTEIbHBIN pa3HbIMU 3HAMEHATEIIMU
MHOXHUTEb
13 CnoxeHue M BbIYM- | YIPOIIEHHE BbIPAKEHUH, M VY3HaI0T aIrOpUTM CII0XKEHUS U 83,
TaHWE PAlUOHAIBHBIX | CJIIOYKEHUE U BHIYMTAHHUE 26(1-3) BBIYUTAHUS APOOSH C pa3HBIMU Ne109(3,4),
apobeii ¢ pasHbIMH | ApoOE€i ¢ pa3HBIMU 24(4-6) 3HaMEHATEJISIMH. 111,113(1-3)
3HAMCHATEIISIMU 3Hamenarensimu, HO3, 24(4,5)
JIOTIOJTHUTEIbHBIN
MHOXHUTENb
14 | Cnoxenue u BbIYM- | YIPOILIEHHE BbIPAKEHUH, M Hayuarcs: 84
TaHWE PALHUOHAIBHBIX | CIIOKEHUE U BBIYUTAHUE Ne27(1,2) — HaXOJUTh OOIIMI1 3HAMEHATEeIhb Nel13(4-6),
npoOeil ¢ pa3HBIMH | IpoOeid ¢ pa3HBIMU HECKOJIbKHX JpO0eit; 116,118
3HaMEHaTeISIMU 3HaMmeHareaasmu, HO3, — noObIBaTh MH(POPMAITHIO TT0 33TaHHON
JOTIOTHUTEIbHBIN Te€Me B UCTOYHHKAX Pa3IMYHOTO THUIIA
MHOXHUTEh
15 | CnoxeHue #  BbIYH- o0 Hayuarcsa:  pemaTe MaTeMaTHyecKue 84,
TaHUE PalMOHAIbHBIX 3a/1a4M, UCIIOJIb3YS CJI0KEHUE U Ne120,123,
apoOeli ¢ pa3HBIMHU BBIYMTAHUE IPOOCH C pa3HBIMU 125
3HAMEHATEeSIMU 3HaMEHAaTESIMHU.
16 CroxxeHue ¥  BbIUM- | YIPOIICHUE BHIPAKECHUH, M 3HATH aITOPUTM CJIOKEHUS M BhIUUTaHUSA | 84
TaHUE PALMOHAIBHBIX | CIOXEHUE U BHIYUTAHUE Ne26(4-6) npoOeli ¢ pa3HbIMU 3HAMEHATEIISIMU; Ne129,127,
npoOell ¢ pa3HBIMH | alreOpanyecKux ApoOer ¢ 27(3,4) yMeThb HaxOJIUTh OOIIHiA 3HAMEHATE b 131
3HAMEHATEeSIMU Pa3HbIMU 3HAMEHATENSIMU, HECKOJIbKUX Jpobeit

HO3, nonoaHUTENLHBIN
MHO>KHUTEID
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17 | KouTpoasHasi pabora | BeinmonHenue ynpaxxkneHudl | MunuBuayans | CaMOCTOSITENIBHO BBINOJIHSAOT CIOXKEHUE U | TEOPUS
Ne 1: «Cnoxxkenme | | I10 3a Kypc 8 Kjacca 1o HOC pEIICHUE | BRIYUTAHUE IPOOEi ¢ OJIMHAKOBBIMH U
BbIYUTaHUE MIPOUICHHBIM TEMaM. KOHTPOJIBHOW | pa3HBIMU 3HAMEHATEIISIMU; TTPUMEHSIOT
PALMOHAJIBHBIX paboThl OCHOBHOE CBOWCTBO APOOH MpH
apooeii» npeoOpa3oBaHUU anredpanveckux Apooei

U UX COKPAIICHUH; HAXOJSAT 3HAYCHHE
IpoOu TpH 3aJaHHOM 3HAYEHUU
IIEPEMEHHOM.

18 | YMHOXeHHe U JienieHue | YMHOXEHHE, IeIeHUE U M 3HAaKOMSTCS C AITOPUTMOM YMHOXKeHHS U | §5, B1-2,
palMoHAIBHBIX IpoOeh. | BO3BEICHUE Ne28(1-3) JIETICHUS anreOpandecKkux Ipooe, No145,147,
Bo3ssenenue anredpanveckux Apooeii B BO3BE/ICHUEM X B CTEIICHb. 150
panMoHaIBHOM ApoOH B | CTENEHB, MpeoOpa3oBaHue Hayuarcs :

CTCTICHb BBIPOKEHUH, COTCpKAINUX — TI0JIb30BATHCS ATOPUTMAMHU
anrebpanveckue apodu YMHOKEHUS U IeTIEHUS Tpo0eH,
BO3BEJICHUS APOOU B CTECTICHb, YIIPOIIAs
BBIPKCHUS;
— pa3BEpPHYTO 0OOCHOBHIBATH CY)KJICHHUS
19 YMHOXEHUE, NeleHue U M 3aKpeIvIAOT aJrOpPUTM YMHOXKEHUS U §5 B3,
BO3BEJICHUE No29(1), JIETICHHS anreOpandecKux apooei, Nel152,154,
anredpandyeckux apooeii B 30(1,2) BO3BEJICHUEM HX B CTCIICHb. 172
VYMHOXEHHUE U IeTICHUE
AT eOpanteckux CTETEeHb, H£)606p330BaHI/Ie HayuaTcs :
9 BBIPAKEHUH, CoJepKaIIuX — HOJIb30BaThCS ATOPUTMAMU
npobeii. Bo3Benenue .
aNre6pantecKoil ApodH anrebpanyeckue 1podu YMHOKEHUS U IeTICHUS Ipo0eH,
B CTEIleHb. BO3BeJIeHUS ApoOU B CTENEHb, YIIPOILas
BBIPAYKEHUS;
— pa3BEpPHYTO 0OOCHOBHIBATH CY)KJICHUS

20 YMHOKEHUE, IeJeHHe U M 3aKpeIvIsSioT alrOPUTM YMHOXKEHUS U 85
YMHOKCHHC U JICTICHUE | Bo3BeCHHE Ne31,32(1,2) | menenus anreOpandeckux ApooOei, Nel56,159,
anreOpan4ecKux anreOpandeckux npodeii B BO3BEJICHUEM UX B CTEIICHbD. 161

npobeii. Bo3Benenue
anreOpandeckoi apoou
B CTCIICHb.

CTENeHb, MpeoOpa3oBaHue
BBIpaKEHHH, COJIEPIKAIINX
anreOpanyeckue Apoou

Hayuarcs :
— IMOJIB30BAThCA aITOPUTMaMU

YMHO>KEHUS U JISNIeHUs po0Oei,
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BO3BEJICHUS APOOU B CTETICHb, YIIPOINAS

BBIPKEHUS;
— pa3BEpPHYTO 0OOCHOBHIBATH CY)KJICHUS
21 YMHOX€eHUE, AIICHNUE U M 3aKpeIUIIOT aJITOPUTM YMHOXEHUS U 85
BO3BEJCHHUE Ne33,34 JICNICHUs aNreOpandecKux Apooeid, Nel63,165,
anredpanveckux Apooeii B Ne28(4), BO3BEJICHUEM X B CTCIICHb. 167,169
YMHOXKEHUE U JIETICHUE
CTEICHb, MPeoOpa3oBaHme 29(2,3),30(3) | Hayuarcs :
aNreOpanvIecKux s
1poGeit. BosseseHue BBIPKEHUH, COTCPKAIIUX — TIOJIb30BAThHCS aJIl“OpI/ITMaMI/IU
are6panyeckoii Jpodu anrebpanyeckue 1podu YMHOKEHUS U IeTIEHUs Tpo0eH,
B CTEIlEeHb. BO3BEJICHUS APOOU B CTETICHB, YIIPOIIAs
BBIPKEHUS;
— pa3BepHYTO 0OOCHOBHIBATH CYXKJICHHUSI
22 PanmonanbHbIe BBIpaKEHHUS, DO 3aKkpenJisiloT HAaBbIKH 86
TO/IECTBO, TI0KA3aTeIbCTBO — IOJIB30BAThCA AITOPUTMAMU Nel77(1-4),
Ipeodpasosanme TOXJIECTBA i 179(12)
PAIHOHANEHEIX YMHOKEHUS U IeTIEHUs Ipo0eH, 1811 2,
BBIPAXKCHHIL. BO3BEJICHUS APOOU B CTETICHb, YIIPOIIAS (1,2)
BBIPAYKEHUS;

23 PanmonanbHbIe BBIpaKEHHUS, YO HayuaTcst ucrosib30BaThCsl aITOPUTMBI 86
IIpeoOpazosanne TOKIECTBO, JJOKA3aTEIHCTBO YMHOKEHHMS U JIeTleHus apooeii, Nel77(5-8),
parnoHaIbHBEIX TOXIECTBA BO3BEICHHS JIPOOU B CTENEHb, s 179(3,4),
BBIPAKCHHH. YIPOIIas BHIPAKCHHS, 181(3,4)

24 ToxaecTBEeHHbIE PanmonanbpHbie BbIpaXKEHMUS, M YMerh npeoOpa3oBsIBaTh pallioHaIbHbIe | 86
npeoOpazoBaHus TOXJIECTBO, JI0KA3aTEIbCTBO Ne35(5,6), BBIPAYKECHUSI, UCIIOJIb3YS BCE ACHCTBUS C Ne183,185,
panroHaIbHBIX TOXKIECTBA 36(2) anredpanyeckuMu APOOIMU 187(1)
BBIPaKECHUI

25 ToxaecTBeHHbIE Crenenb ¢ OTpULATEIBHBIM M Hayuarcst npuMeHsTh 1101y4yeHHbIe §6 Nel187(2),
npeoOpa3oBaHus MOKa3aTeleM Ne35(2), 36(1), | 3HaHMsI B KOHKPETHOM JESTEIbHOCTH — 189,191
palnoHaIbHBIX 37,38(1,2) npeoOpa3oBaHUK PaIMOHATBHBIX
BBIPKEHUN BBIPAKEHUI.

26 | ToxxaecTBeHHbBIE CreneHs ¢ OTpHUIIATEIHLHBIM @0 YMeTh: ynpouaTh BRIPpaKEeHHUs, 87
npeoOpa3oBaHms MOKa3aTesnemM HCIIOJIb3Ysl OTPENEIICHUE CTEIIEHU C Ne208(1-5),
palMoOHaIbHBIX OTPUIATENLHBIM TOKa3aTelleM U cBoicTBa | 222,226
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BBIPAXKCHUIN CTEIEHU

27 | ToxaecTBeHHbBIS Anrebpandeckue npodu M Hayuarcs npeoOpa3oBbIBaTh §7 Tect
npeoOpa3oBaHus Ne41(1-5) palroHalbHbIe BRIPAKESHUS «IIPOBEPH
palMOHAIBHBIX ceds»
BBIPAKEHUN

28 | PaBHOCWIIBHBIE PaBHOCHIIBHBIE M OBnaneror npuéMaMu perieHus 88
YPaBHEHUS. ypaBHEHUS, CBOMCTBA Ne42(1,3,4) | pauroHaIbHBIX YpaBHEHUN Ne208(6-9),
Pammonanbueie PaBHOCHIIBHBIX 41(6,8) 210,213(1-3)
YpaBHEHWS. YpaBHEITHHIA, yCJIOBHE 42(2)

paBeHCTBa JpoOH HYIIIO,
pelieHue TTAHHBIX
YPaBHEHUH, PALIHOHAJIbHBIE
YpaBHEHHS.

29 | PaBHOCWIIbHBIC PaBHOCUIIBHBIE o0 HmeTs npeacTaBieHne O palMoHaIbHBIX 88
YPaBHEHUS. YpaBHEHUS, CBOMCTBA YpaBHEHHUSAX, 00 0CBOOOKAECHUHU OT Ne213(4-6),
PanmonanbHbie PaBHOCHJIBHBIX 3HaMEeHaTeJs PH pelleHn: ypaBHeHnui, o | 216,218,220,
YpaBHEHHUS. YpaBHETIHUH, ycIoBUE COCTaBIJIEHUU MaTeMaTU4eCKOW MOIeTN 221

paBeHCTBa [JpoOM HYIIIO, peanbHON CUTyaluu.

pelieHue JTAHHBIX YMeTh onpeaensTh NOHATHUS, IPUBOAUTH
YpaBHEHUH, pallMOHATbHBIE JI0Ka3aTelIbCTBA

YpaBHEHHS.

30 PaBHOCUIIBHBIE PaBHOCUIIBHBIE M [To3nakomsTCs ¢ MpUEMaMHU peLICHUS §8 Tect
YpaBHEHHMS. yYpaBHEHH, CBOHCTBa paLMOHATIBHBIX YPABHEHUH. 3aKpeIuIsIIoT | «IIPOBEPh
PanmonansHele PaBHOCHJIBHBIX HaBBIKM PELICHUs PALlMOHAIbHBIX cels»
YpaBHEHUS. ypaBHEIHUH, ycJ0BHE ypaBHEHUH

paBeHCTBa [JpoOU  HYJIIO,
peleHue JAHHBIX
YpaBHEHUH, pallMOHaAIbHbIE
yYpaBHEHHS.

31 KontpoabHasi padora | 3ajaHus 10 NPOMIEHHBIM M IIprMEHSIOT NIOJTyYEHHBIE 3HAHUS B Pemenue
Ne 2: «YMHOXeEHHE U | TeMaM KOHKPETHOMU AEATEIbHOCTH — TECTOB
JieJIEHUE npeoOpa3oBaHUU pallMOHABHBIX
panMoHAIBbHBIX BBIpKEHUII.
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Ipooeii»

32 | Crenenb ¢ meabiM CreneHs ¢ OTpHUIIATEIHLHBIM (O[0) IMosyuar nipeacTaBieHe O CTENIEHU C 88
OTpHLATE]ILHBIM ToKa3aTeneM HaTYpaJIbHBIM TOKa3aTeneM, o crenenn ¢ | Ne233,235,
MoKasaresem 239

OTPHIIATEIILHBIM TTOKA3aTelIeM,

33 | Crenens c LeabIM CreneHsp ¢ OTpULIATEIbHBIM M Hayuartcsa 88
OTPHULIATEbHBIM noKasaTesiemMm Ned5,46(1-5) | — ynpommaTs BEIpaKeHHs, UCHIONIb3YS No241,243,
HIOKa3aTCIIEM oTpe/ieNieHNe CTENIEHN C OTpHIAaTeNbHbIM | 247

MOKAa3aTeJIeM U CBOWMCTBA CTETICHH;
-3aIMCHIBATh YMCJIA B CTAHJAAPTHOM BHUJIE

34 | CreneHs C LEIbIM Crenens ¢ OTpULIATEIbHBIM CP Hayuarcs BerauCIIATh 3HAaUCHUE 88
OTpULATEIbHBIM oKasaTeJieM BBIPQXCHUS, COJIEPIKAIIETO CTETICHHU C Ne249,253,
II0Ka3aTCIIEM OTPHIIATEILHBIM IEJIBIM MTOKa3aTeIeM,

3aMUCHIBATh YKCJIA B CTAHIAPTHOM BHUJIE 255

35 | Crenens ¢ nenbM Crenens ¢ OTpULATENBHBIM M Hayuarcs BerumCIATh 3HaUCHUE 88
OTPHIATCIIEHBIM MoKazaTesiemM Ne48-50 BBIPAYKECHUS, COJICPIKAILETO CTEIEHH C No257,261,
ToKasaTeseM Ned4,46(6-8), | oTpuIlaTETBHBIM IIEJIBIM TOKA3aTEIIEM, 264

Ned?7 3alMChIBATh YKCJIa B CTAHIAPTHOM BUE
36 | CpoiicTBa CTENECHH CBoiicTBa CTENEHU C 0[0) Hayuarcst BEIUHUCTSATH 3HAYCHUE 89
[EJIEIM IOKAa3aTelIEM OTpHUIATEIbHBIM BBIPAYKECHUSI, COJICPIKAILETO CTEIEHHU C No275,277,
IOKa3arejieM OTPHIIATEILHBIM IIEJIBIM MTOKa3aTeIIeM, 279
CpaBHHMBATh YMCIA. 3aMMCBIBATH YHCIIA B
CTaHJIaPTHOM BU/JIE

37 CBoiicTBa CTeNEHU CBoiicTBa CTENICHHU C M [To3HakoMsTCSI CO CBOMCTBaMM cTeneHu ¢ | 89

LEJIEIM [IOKa3aTeIEM OTpHUIIATEIbHBIM VYerao Ne5S1 LIEeJIBIM [TOKa3aTesIeM, Hay4aTcst Ne281,283,
MoKa3aTeaeM (1-6) dbopMyIMpoBaTh H JI0KA3bIBATh ITH 285
CBOIICTBA.

38 CpolicTBa creneHu CBolicTBa CTENIEHHU C M DOopMUPYIOT YMEHHUE BBIYUCIIATD 89

LIEJIBIM T0KA3aTesIeM OTPHULATEIIbHBIM Neo55 3HauUEHUE U MPeoOpPa3OBHIBATH No287,290,
HoKa3arejieM BBIp@XCHHUE , COACPIKAIIUE CTEIICHU C 292,294
[EJIBIM TIOKa3aTelleM

39 | CgoiictBa cTeneHu CBoiicTBa CTENEHU C M 3aKperuIsitoT YMEHHUE BBIYUCIIATh 89

LI€JIBIM TTI0KA3aTeJIeM OTPHULATEIbHBIM No58 3HaUEHUE U MPeoOpa3oBHIBAThH No297,299,
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roKasarejemM Ne53(2,4), BBIPQKEHUE , COJIEPIKAIINE CTCIICHH C 301
54(2,4) LIEJIBIM ITOKa3aTesieM. PerraroT 3a1anus
56(2,4) MOBBIIIICHHON CJI0KHOCTH
40 | dynkmus y = k/x u eé | CBOiCTBO QyHKIMM y=KX?, o0 3HaKOMSATCS C TIOHATHEM 00paTHON §10 B,
rpadux pu k>0, CBONCTBO IPONOPLUOHAIIBHOM 3aBUCUMOCTHU Ne314,316,
dynxmun y=kx2, mpu k<0, 318
HauMeHblIlee U Haubobliee
3HaYeHUe PYHKIINU,
YpaBHEHHSI, CUCTEMBI
YpaBHEHUI
41 | OyHkus y = k/X U e€ | OyHKuug M VYuyarca ctpouts u uccnenosarh pyukiuo | §10 B2-7,
rpaduk K Neb61 BUIA Ne321,323,
y =X, ee CBOHCTBA U k 325,327
rpaduk, mpu k>0, Y=
Kk<0,1oCTpOCHNE TPAPHKOE, 3HAKOMSATCS C €8 CBOHCTBAMI.
peleHre ypaBHeHUH
42 | Oynxima y = k/X n eé | CBoHCcTBO QYHKIIMH y=KX, M Pa3BuBaioT ymeH#e CTpouTh rpaduku §10 Ne
rpadguk npu k>0, CBOHCTBO Ne63 GYHKIIUN, COAEPIKATUX MOTYIb, 329,332,334,
yHKIIN y=KX°, TIpH k<0, 3aJIaHHBIX KYCOYHO. 336
HauMeHblIlee U Haubosbliee 3aKperIsioT CBOMCTBA (PYHKIIMU U X
3HaueHUe PYHKIINU, OTHCaHue MO rpauKy NOCTPOCHHOMN
yYpaBHEHUS, CUCTEMBI GyHKIHH.
YpaBHEHUH
43 | OyHkua y = k/X U € | OyHKIus M 3aKperusItoT YMEHUE CTPOUTH rpaduKu 810
rpadux K Ne64-66 GyHKLMIA, Ne338,341,
y = X, e CBOICTBA U Ne60,62 k 343
rpadux, mpu k>0, y= X '
k<0,10cTpoeHue rp%q)HKOB’ COJIepIKaluX MOAY/b, 3aJJAHHBIX KYCOUYHO
PCLICHAC ypaBHCHIN MPOBOAT HccieoBaHue HYHKIINM,
3aJJaHHbIX TpaQUUECKH.
44 | IloBTOpenue n | 3ajaHus 1O NPOIIEHHBIM IM IIpuMeHeHre Ha TPAKTUKE 3HAHUM, §10 Tecr
crcTeMaTH3alus TeMaM YMEHUH M HaBBIKOB, OJYYEHHBIX 10 «IIPOBEPb
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y4eOHOTO MaTepuana

MPOMJEHHBIM TEMaM, IIPU PELLIEHUN ceosa»
TEKCTOBBIX 3aJaHUU U 337124

45 KouTposabHas padora | 3agaHus 10 IPOHIEHHBIM NunuBunyans | [IpuMeHeHue Ha IPAaKTUKE 3HAHUM, Pemenne
Ne 3: «PanuoHabHBIE | TEMaM HO€ pEIlIEHUE | YMEHUH U HaBBIKOB, NOJYyYEHHBIX 110 TECTOB
ypaBHeHus1. CTeneHs ¢ 3a/1aHUI U3 IIPOMICHHBIM T€MaM, IIPU PEIIECHUN
OTPHIATEbHBIM TecTa TEKCTOBBIX 3aJlaHUI U 3a]1a4
NnoKa3arejiemM»

46 | KourpoabHasi padora | 3ajaHus IO IPONHAEHHBIM NunuBunyans | [IpuMeEHSIOT ITOJTy4EHHBIC 3HAHUS B Pemenne
3a 1 moayroaue TeMaM HOE pEIeHHE | KOHKPETHOU JeATETbHOCTH — tectoB OI'D

3a/1aHUI U3 npeoOpa3oBaHUN pallMOHAIBHBIX
TecTa BBIPAKECHUM.

I'naBa 2. KBaapatnble kopHHu. [lelicTBUTE/bHBbIE YHCaa. (27 4acoB)

esn yuenuka:

N3yuuts moayab «Anrebpanyeckue KopHU. CBOMCTBa KBaJpaTHOTO
KOPHSIMU» U TOJNY4YUTh [OCJIEI0BATEIbHYI0 CHCTEMY MaTeMaTUYEeCKUX
3HAaHUNA HEOOXOMMBIX JUISl U3yYEHHS IIKOJIbHBIX ECTEeCTBEHHBIX AUCHUIUIMH
Ha 6a30BOM ypOBHE.

Hmers mnpencraBiieHHe O KB3JpaTHOM KOpHE, KBaJIpaTHOM KOpHE U3
HEOTPUIATEILHOTO  YHCJa, O  MOJAKOPEHHOM  BBIp@XEHHH, 00
UppAlMOHANIBHBIX YHCIAX, O KyOMYEeCKOM KOpHE W3 HEOTPHUIATEIbHOIO
qrcna

OBJageTb YMEHHSIMH :

U3BJIEKATh KBAJIPATHBIN KOPEHb U KOPEHb I- CTETIEHU M3 HEOTPULIATEIIBLHOTO
qucha.

CTpouTh 1 YnTATh rpaduK GyHKIHH Y=VX.

Ileau nmexparora:

®opmupoBaHue MpeAcTaBjJeHHil 00 anreOpanueckodl apodu, ob6racTu
JOTIYyCTUMBIX 3HAYCHWH, OCHOBHOM CBOWCTBE  anreOpamdeckoil apoow,
panroOHaJIbHOM BBIPAXKCHHUH,

®opMHpPOBaHME YMEHHMHM O KBaJpAaTHOM KOpHE, KBAJpPAaTHOM KOpHE U3
HEOTPHUIATENILHOTO YKCIIa, O TMOJKOPEHHOM BBIPAKEHUHU, 00 UppaIllMOHATbHBIX
YyHcliax, 0 KyOM4ecKoM KOpHE U3 HEOTPULIATEIbHOIO YKCiia

IToMomIb B OBJIAEHHH YMEHHEM: TOCTPOeHHs rpaduka GpyHKImn Y=\X.
ITomMomb B OBJIaICHUH HABBIKAMM: HCII0JIb30BaTh AJITOPUTM H3BIICUEHUS
KBaJIPaTHOTO KOPHSI.

47 | dynxiusa y = x° u ee | CBoiicTBO QyHKIMM y=X2, (0[0) 3HaTh CBOWCTBA JaHHOU (PYHKIIMH U §11 B 1-6,
rpaduk. YpaBHEHUSI, CUCTEMBI yMeTb CTPOUTH ee rpaduK, HaXOAUTh No351,354,
ypaBHEHUI o0sacTh onpenenaeHus, 00JacTh 369
3HaueHUs, HauOoJIbIIIee U HAUMEHbIIIEEe
3HAUEHUSs, pellaTh YpaBHEHUS, CUCTEMBI
ypaBHEHMH ¢ MOMOUIbIO rpaduka
48 | Odynkuusa y = x° u ee | CBOHCTBO (yHKIMH y=X°, M YMeTb cTpouTh ee rpaduk, HaXxoIUTh 811
rpaduk. PaBHEHMS, CUCTEMBI Ne67 o0acTh omnpeseneHusi, 001acTh Ne356,358,
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ypaBHEHUI 3Ha4YeHHUs, HanOoJblee U HauMenbiee | 360
3HAYEHMS, PELIATh YPABHEHUS, CUCTEMBI
ypaBHEHMI ¢ TOMOUIBIO rpaduka

49 ®ynxmusa y = x> u ee | CBoicTBO QyHKIMHE y=X2, M YMeThb U3BIICKaTh KBaApaTHbIC KOpHU U3 | 811
rpaduk. paBHEHUS, CUCTEMBbI Ne68,69 HEOTPHULATENILHOTO Yncia Ne362,365,

ypaBHEHUH 367

50 | KBamparueie — kopuu. | KBagpaTHbIil KOpeHb U3 yC HNMeTts npeacTaBieHue O MOHATUN §12 B1-5,
Apupmerrueckuii MIPOU3BEACHHUS, KBaIpaTHBIN UPPALMOHAIILHOTO YUCla. Y MeTh Ne380,384,
KBaJIpaTHBIN KOPEHb. KOPEHb U3 ApoOH, JI0Ka3aTh UPPAIMOHATIHLHOCTH YHCIIa, 386

BBIYUCIICHUE KOPHEH. 0OBSICHUTh M3YUYCHHBIE TIOJIOKEHHUS Ha
CaMOCTOSITENILHO MOJJOOPAHHBIX
npuMepax

51 KBanpaTtHeie KopHH. | KBamparHbIii KOpeHb U3 M 3HAKOMSTCS C MOHATUEM M3BJICUCHUS 812
Apudmernueckuit MIPOU3BE/ICHHUS, KBaJJPATHBIN Ne71 KBaJPaTHOI'O KOPHS U3 Ne388,390,
KBaJIpaTHBIN KOPEHb. KOPEHb U3 ApoOH, HEOTPHIATEITFHOTO YHCIIA; 392

BBIYUCIICHUE KOPHEH. apruMETHIECKOTO KBAPATHOTO KOPHS,
GbOpPMUPYIOT YMEHUE HAXOIUTh 3HAUCHHE
apu(pMETUYECKOTO KBaPATHOTO KOPHS

52 | KBagpatueie  kopHuU. | KBampaTHBIN KOpEeHb U3 M 3aKkperuIfioT yMEHHE HaXOAUTh 3HaueHue | §12
ApubMeTnueckuit MIPOM3BEICHUS, KBAJPATHBIN Ne73(1,3,5,6), | BeIpaXkeHUs, COACPHKAIIETO Ne398,400,
KBaJPaTHBI KOPEHb. KOpEHb U3 Apoou, Ne74(1-6) apudMeTHIECKUE KBaIpaTHhIC KOPHHU. 402,406,408

BBIYMCIIEHUE KOPHEM. 3HaKOMSATCS CO CBOMCTBAMHU
apu(MeTUYECKOTO KBaJPaTHOTO KOPHS,
CJIETyIOIINE U3 OMPENICTICHUSI 3TOTO
HOHSITHSL.

53 KBanmpatueie  kopuu. | KBampaTHbIN KOpEHB U3 M DOopMUPYIOT U 3aKPEIUISIIOT YMEHUS 812
Apudmernueckuit MIPOU3BE/ICHHUS, KBAJPATHBIN Ne76-78 HaXOJUTh 3HAYEHUE BBIPAKECHUS, Ne410,412,
KBaJpaTHBI KOPEHB. KOpEHb U3 Apo0dH, Ne72(2,4), coziepikaiero apudmernyeckue 415

BBIYUCIICHUE KOPHEH. 73(2,4) KBaJIpaTHBIE KOPHH, pellaTh YypaBHEHUS
74(8), 75(5) | Bumax?® =a, Vx = a.

54 | MHOECTBO H €r0 MHOXeCTBO, JIEMEHTHI ®0 OnuceIBaTh: MOHITHE MHOKECTBA, §13 B1-7,

JJIEMEHTBI. MHO’KECTBA,0JHOAJIEMEHTHOE JJIEMEHTa MHOKECTBA, CIOocoObI 3ananus | Ned27,.434
MHOYECTBO, PABHbBIE MHO>KECTB; MHOKECTBO HATYPATbHBIX ,435
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MHOJKECTBA,

YHUCCJI, MHOKCCTBO ILCJIBIX YHUCCII,

XapaKTEePUCTUUECKOE MHOECTBO PAalIMOHATIBHBIX YUCEI,
CBOMCTBO, IIyCTOE
MHOKECTBO.

95 | MHOXECTBO | €ro MHO0XeCTBO, JIEMEHTHI M OrnuceIiBaTh: MHOYKECTBO 813

3JICMCHTEL. MHO>KECTBA,0JHOSJICMCHTHOE Neg1,82 JIEUCTBUTENBHBIX YMCEN U CBSI3U Mexay | Ne430,432,
MHOYECTBO, PaBHbBIC STUMH YUCJIOBBIMH MHOECTBAaMU; CBsI3b | 436
MHOYECTBA, MEXIy OECKOHEUYHBIMU JACCITUIHBIMU
XapaKTEPUCTUUECKOE JIpOOSMH U palliOHATHHBIMH,
CBOWCTBO, TyCTOE UPPALMOHATIEHBIMU YU CIIAMH.
MHOKECTBO.

56 IToaMmHOXECTBO. [TonmHOXecTBa, TuarpaMMbl DO OnuceIBaTh: MOHATHE MHOXKECTBA, §14 B1-5,
Onepannu Hat Dilnepa, nepeceyeHue 3JIEMEHTa MHOYKECTBa, CITOcOObI 3amanus | Ned441,444,
MHOKCECTBAMU MHOXECTB U 00bCTHHEHHE MHOKECTB; MHOXECTBO HATypalIbHBIX 462

MHOJKECTB. YHUCEJ, MHOXKECTBO IEJIBIX YHCET,
MHOECTBO PAIIMOHAIBHBIX YUCET,

57 | [lonMHOXECTBO. [TonmHOXecTBa, THarpaMMel M OnuceBaTh: MHOKECTBO 814
Onepannu Ha Dilnepa, nepeceyeHue No84-86 JICCTBUTEIIBHBIX YMCeN U CBSA3U Mexay | Ned51,454,
MHOKCCTBAMU MHOKECTB U OObETUHEHUE STHUMHU YHCIOBBIMU MHOXECTBaMH; cBs3b | 457,459

MHOYECTB. MEXy OECKOHEYHBIMH JACCITHIHBIMU
IpOOSMH U palliOHATHHBIMH,
HUPPALMOHAILHBIMU YUCIIAMH.
58 YuciaoBele MHOXKECTBA MHOKeCTBO HAaTypaJIbHBIX DO Pacno3HaBaTh paiMoHaJIbHBIE U §15 B1-5,
YHUCcell, MHOKECTBO 1IEJIbIX uppanuoHaibHble uyncia. [I[puBoauts Nod70,474,
YHUCEN, MHOYKECTBO MIPUMEPHI PAIMOHAIBHBIX YUCET U
palMoOHAIBHBIX YHCEII, WppalMOHAIILHBIX Yucel. [ |3anuceiBath ¢ | 486

nepuo 1poou,
HPPalMOHAILHOE YHUCIIO,
OeckoHeuHas
HEIEPHOUIecKast IpoOb,
MHOKECTBO JE€HCTBUTEIBHBIX
YHCel.

MOMOIIBI0 (hOPMYIT CBOMCTBA JIEHCTBUIL C

JIeHCTBUTEIILHBIMU

yucnamu. [ |dopMynupoBath:
OIpeJIeIICHU: KBaIPATHOTO KOPHS U3

4yucia, apu(pMETHIeCKOro KBaJpaTHOTO

KOPHSI U3 YMCJla, PABHBIX MHOXECTB,

ITOJIMHOYKECTBA, IEPECECUYEHUS] MHOXKECTB,
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00bEAMHEHHS MHOYKECTB;

59 | YucnoBble MHOXKECTBA | MHOXECTBO HAaTypaJIbHBIX M DopMynHpoBarth: [onpeneeHus: 815
YHCeJI, MHOXKECTBO LIEIBIX Ne&8 KBaJPAaTHOT'O KOPHS U3 YKCIIA, Ne476,479,
YHUCEJ, MHOYKECTBO apuPMETHIECKOTO KBAPATHOTO KOPHS 481
paIMoOHATBLHBIX YHCEN, U3 YUCJIa, PABHBIX MHOYKECTB,
HEepUoJ Ipodu, MIO/IMHO’KECTBA, TIEPECEUCHHUS] MHOYKECTB,
MppaIroHaIbHOE YHCIIO, 00BeIMHCHNUS] MHOYKECTB;
OecKOHEUYHast
HEeTepruoanvecKas Jpoob,
MHOKECTBO JICHCTBUTEIIHHBIX
qrce.
60 CBoiicTBO apu(pMETHIECKOTO vC Vmers crponts rpadux dyrkman y = V¥ | §16 B1-5
KBAa/IpaTHOTO KOPHA M3 ¥l 110 HEMY OTIpe/IeIISATh CBOWCTBA Ned97,499
Caoi CTEIeHH, CBOICTBO _Wx+1 |901
BOMCTBA apu(MeTUIECKOro (yHKumn, rpaduK QyHKIMHA y=
apr(PMETUIECKOTO KBAPATHOTO KOPHS 13 tin’ €CJIM U3BECTeH rpaduk GyHKIUU Y =
KBaJIpaTHOTO KOPHA. HPOM3BEJIEHHs, CBOHCTBO VX
apupMETHIECKOTO
KBaJPaTHOTO KOPHS U3 APOOH
61 CBO#CTBO apu(PMETHIECKOTO M Ymerb ctpouts rpaduk dyukimn y=VX, | §16
KBaJPaTHOTO KOPHS U3 Ne90 3HATh €€ CBOCTBA. Ne507,5009,
. CTEINEHHU, CBOMCTBO Ymertpb untath rpaduk QyHKIINH, 511
Cpolictsa apu(METHIECKOTO pemarh rpaduvyecku ypaBHEHUS U
apUQMETHIECKOTO KBaJPaTHOTO KOPHS 3 CHUCTEMBI ypaBHEHHIA
KBa/IpaTHOTO KOPHL. MIPOU3BEJICHHUSI, CBOWCTBO
apru(METHIECKOTO
KBaJ[PaTHOTO KOPHS U3 JAPOOH
62 BriHeceHre MHOKUTENS U3 M 3HaTh CBOICTBA KBaIpAaTHBIX KOPHEH. 816
ToxnecTseHHbIe MO/ 3HAKa KOPHS U BHOCUTH Ne94,95,91,92, | YmeTh IpUMEHSTh CBOMCTBA Ne513,517,
npeo6pa301v3aHH;1 01 3HAK KOPHS. 93(3,4) KBaJPaTHOTO KOPHs IIPU HAXO0XKJIECHUH 519
BbIpa:KCHHH, 3HAYCHUS BHIPAKCHUSL.
COACpHALINX BbInosHATE 60JIee CI0KHBIE YIPOIIEHHS

KBaJApAaTHBIC KOPHH.

BBIPAXKCHUI
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63 BriHecenue MHOKUTENS U3 O0) 3HaTh CBOICTBA KBAaPAaTHBIX KOPHEH. 817
TOXIeCTBEHHbIE 0] 3HaKa KOPHS U BHOCHUTh YMeTb npuMEHATh CBOMCTBA Ne526,528,
IpeoBGpa3oBaHms I10J] 3HAaK KOPHS. KBaJPaTHOI'O KOPHs IIPU HAXO0XKICHUU 575
BBIpaKCHHUH, 3HAUCHUS BBIPAKCHHUSL.

COIePIKALINX BrImonssTh 601€€e CII0KHBIC YIPOIICHUS
KBaJpaTHbIE KOPHH. BEIpKEHUI HanboJiee pallMOHALHBIM
crocoboM

64 BriHECEHME MHOKHATEIA U3 M HNmMmers npeacrasieHue o 817
To%IeCTBEHHBIE 1moj 3Haka kopHs ¥ BHOcuTh | Nel01,102(1,2) | npeoOpa3zoBaHuM BeIpakeHUM, 00 Ne530,532,53
Ipeo6pa3oBaHms OJ1 3HAK KOPHSI. U3BJICYCHUH KBAIPATHOTO KOPHS U 5,537,539,
BBIPAKECHMUIA, OCBOOOXKJICHUY UPPALIMOHATLHOCTH B 541
COZIEPIKAIINX 3HaMeHaTese. YMeTh OICHUBATh HE
KBAJPATHBIC KOPHH. W3BJICKAIOIINECS KOPHH, HAXOAUTh UX

npuOIMKEHHOE 3HAUeHHE
65 BriHECEHME MHOKHATENS U3 M 3HaTh 0 peoOpa30BaHUM BBIPAKEHUI, 817
10T 3HaKa KOPHS ¥ BHOCUTH Nel104(6-12) | 00 omepanusx u3BiaeueHus kBaapataoro | Ne543,545,
ToxpecTserHbIe 01 3HAK KOPHS. KOPHS H 0CBOOOK ICHHH 547,549,551
npeodpasoBanys MPPAIMOHATFHOCTH B 3HAMEHATEE.
BBIpKCHHN, YMeThb pacKiIabIBaTh HA MHOKHTEIN
COACpXalmnX BBIPAKEHHE CIIOCOOOM IPYIIHPOBKH,
KBa/IpaTHLIC KOPHH. MICTIONB3YS OTIpe/IeNIeHHe | CBOHCTBA
KBaJIPATHOTO KOPHS

66 BriHeceHre MHOKHUTES U3 M YMeThb BHINOJHATH MpeoOpa3oBaHus, 817
ToX1eCTBEHHBIE 0] 3HaKa KOPHS U BHOCUTh Nel05(2,3) coJieprKaIue onepanuio u3BJICYCHUs No554,556,
IpeoOpazoBaHus 10T 3HAK KOPHS. KOPHsI, 0CBOOOXKIATHCS JIOT 558,560,562
BBIPAKCHHIA, UPPALMOHATILHOCTH B 3HAMEHATEIE;

COIepIKALINX pacKiIaabIBaTh BhIpAKEHUE HA
KBaJpaTHBIC KOPHIL MHO>KUTEJH, UCTIONB3YS POPMYJIbI
KBaJIpaTa CyMMbI U Pa3HOCTHU
67 OyHKIMs Y = Jx , ee rpaduK M YMeTh BHIIOTHATH MpeoOpa3zoBaHus, 817
DyHKIHS Y = \/; ee _ \/— . Ne106,107 coAep Kalue ONepalyio U3BJICUECHUS No564,566,
. y X W coficTBa QyHKIMH Nel02(3,4), KOPHSI, 0CBOOOKIATHCS JIOT 568,570,572
CBO¥CTBa U rpaduK. )
y= Jx . 103(2,4), VPPALMOHAIILHOCTH B 3HAMEHATEIIE;
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104(3,5), packiaabpIBaTh BEIPAKEHHUE HA
105(1) MHOXHUTEIH, UCTIONB3YS (POPMYIIBI
KBaJlpaTa CyMMbI U Pa3HOCTH
68 Dynxums Y =X, ee rpadux JIM 3nars onpejenenye u cBoiictea moayas, | §18 B1-7,
Dynxims Y = IX ee y- JX u caoficra FR— Nel09 YMETB NPUMEHATL HX [PH PeICHAH Ne582,584,
. yIpaKHEHUH 586,589
CBOMCTBA U Irpaduk.
y=+x .
69 Oynxums Y =X, ee rpadux JIM 3nats onpeneneHue u cBoiictea Moxyis, | §18
Dyukims Y = \/;’ ce y- JX u croiictsa dys Nelll,112,114 | ymeTsn MPUMEHATS UX TP PEICHAN Ne591,593,
. yIpaKHCHHH 595,597,599
CBOMCTBaA U rpaduk.
y=+x .

70 | [ToBTOpEeHue n | Pemenue 3amanunii mo rpynnoBas [IprMeHeHre NOy4eHHBIX 3HAaHUHU ITPU §10 Tecr
CHCTEMATHU3AIIHS MPONJIEHHBIM TEMaM. noarotoske k ['MA «IIpoBepn
yueOHOro Marepuaa cebs»

71 | Kontpoabnas padora | 3afaHus 10 NPOIIEHHBIM NunmBunyans | [IlpumeHeHne Ha NpaKTUKE 3HAHUM, Pemenne
Ne 4: «KBagpatHble | TeMaMm HOE€ pEIICHHE | YMEHHH M HABBIKOB, MOJYYEHHBIX 1O tectoB OI'D
KOpPHMN» KOHTPOJIBHOM | IPOMACHHBIM TEMaM, IIPA PEILICHUU

paboThI TEKCTOBBIX 33JJaHUH U 33]1a4

72 KontpoabHas pa6ora | 3amaHus M0 NPOMJIECHHBIM NupuBunyans | [IlpuMeHeHUe HA MPAaKTUKE 3HAHUM, Pemenue

3a 3 yeTBepTH TeMaMm HOE pELIECHUE | YMEHUU U HAaBBIKOB, IMOJIYYEHHBIX I10 tectoB OI'D
KOHTPOJIGHOM | IPOMJECHHBIM T€MaM, IIPH PEIICHUN
palboThI TEKCTOBBIX 33JJaHUI U 3a]1a4

I'naBa 3. KBagparnble ypaBHenus (24 yaca)

esn yueHuka:

HN3y4urs

MOayJb «

KBanpaTtHbie

YPaBHCHUA » n

MNOJIYIUTDb

Ileau nexgarora:
®opMupOBaHUEe TPeICTABJIEHUNH O KBAJAPAaTHOM ypaBHEHUHU, O CTapIIeM

MOCJICIOBATEIbHYI0 CHCTEMY MaTeMAaTHYeCKHX 3HAHWH HEOOXOIMMBIX IS
W3YUYEHHUSI IKOJIbHBIX €CTECTBEHHBIX TUCIMIUIMH Ha 0a30BOM YPOBHE.
Hmers mpeacraBjieHHe O KBAJIPaTHOM ypPaBHCHHUH, O CTaplieMm
ko3(durmente, BTOpoM KOIPODUIMEHTE, O CBOOOJHOM UIEHE, O
MPUBEJACHHOM KBaJ[paTHOM YPaBHEHHH, IMOJHOM KBaJIpaTHOM YypaBHEHHH,
HEMOJIHOM KBAJpaTHOM YypaBHEHUU , O KOPHE KBaJIPaTHOTO YypaBHEHWS,
TUCKPUMHMHAHT KBaJIDATHOM YPaBHEHHSI.

kodddurmente, BTopoM Kod3dduimente, o CBOOOJHOM UJieHE, O MPHUBEICHHOM
KBaJpaTHOM YPaBHEGHUH, TIOJHOM KBaJpaTHOM YypPaBHCHUHU, HEMOJHOM
KBaJ[paTHOM YPaBHEHUH , O KOPHE KBaJPAaTHOTO YpaBHEHUS, JUCKPUMHHAHT
KBaJ[paTHOM YPaBHCHHUSI.

®opMupoOBaHUE YMEHUH pelIaTh KBaJIpaTHHIC YPaBHEHHUS

ITomomb B OBJ1aJJeHMN YMEHUEM BBIBOJUTH POPMYIBI KOPHEW KBaJApPaTHOTO
ypaBHEHUs
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OB.J'Ia)IeTL YMCHUSAMM

Pemates kBagpaTHbIC ypaBHEHUS, BEIBOJUTH (POPMYJIBI KOpPHEH KBaJpaTHOTO

HOMOIIII) B OBJaJACHHU HaBbIKAaMM IIPUMCHAIATH
KBaApaTHOI'O0 YpaBHCHHA: IIOJIHOT'O, HCIIOJIHOTO, IPUBCACHHOT'O

YpaBHEHHs, TNPUMEHATh MpaBUJa PEIICHUS KBAJPAaTHOTO YpPAaBHEHHS:
IIOJIHOTO, HETIOJIHOTO, PUBEACHHOTO.

73 | KBagpartneie ypaB- o0 §19 B1-7,
HEHUS. Pemenue Ne618,622,
HETIOJHBIX KBaJPAaTHBIX 625
ypaBHEHUH

74 | KBagpatHble ypaB- | KBagparHble ypaBHEHMS, M 3HaTBh OCHOBHBIE MOHATHS KBajgpaTHOro | §19 BS,
HEHUS. Pemenne | npuBencHHBIE U HE Nel21(1- YpaBHEHUS, YMETh IPUMEHSATH UX IIPU Ne627,629,
HETIOJHBIX KBAJPATHBIX | MPUBEJCHHBIC, KBAPATHBIN 3),122(1) | peuieHuM ypaBHEHUI 631,634,636
YpaBHEHHA TPEXUIEH, TIOJHbIE 1 ,639

HETIOJIHBIE KBA/IPaTHBIC
ypaBHEHHSI, KOPEHb
YpaBHEHHS

75 KBanpaTtHbie ypaB- | KBagpaTHble ypaBHEHHS, M 3HATh OCHOBHBIC TIOHATHS KBajgpaTtHoro | §19
HEHMUS. Pemenne | npuBencHHBIE U HE Nel123,124(2) | ypaBHEHUs, yME€Th IPUMEHSTH UX MIPU Ne641,646,
HETIOJHBIX KBAJPATHBIX | MPUBEIACHHBIC, KBAAPATHBIN Nel121(4-6), | peuieHuu ypaBHEHHIH 648
ypaBHEHHIA TpEX4JIeH, TOIHbBIC 1 122(2),124(1)

HETOJIHbIE KBa/IpaTHbIC
YpaBHEHHUS, KOPEHb
YpaBHEHHUS

76 | ®opmyna KopHer | JImckpumuHaHT, hopmyrna M 3HATh M YMeThb IPUMEHSATH HOPMYITY §20 B1-4,
KBaJI[paTHOTO ypaB- | KOpPHEW KBaIpaTHOTO Nel125(1-4) | xopHe# KBaJApaTHOTO ypaBHCHHS Ne658,660,
HEHUS. ypaBHEHUS, aJITOPUTM 662

peleHys] ypaBHEHUS

77 | ®opmyna KopHe#l | JluckpuMuHaHT, popmyna M 3HATBH U YMeTb NIPUMEHATH POPMYITY 820
KBaJIpaTHOIO ypaB- | KOpHEH KBaJIpaTHOIO Neo 126,128 | kopHell KBaJpaTHOTO YpaBHEHUS Ne664,671,
HEHUSI. ypaBHEHUS, AITOPUTM 673.685

peleHys ypaBHEHUS

78 | dopmyna KopHel | JluckpuMHuHaHT, popMyia M 3HaTh M yMeThb IPUMEHATH hopMyTy 820
KBaJpaTHOIO ypaB- | KOpHEH KBaJpaTHOIO Nel32-134 | xopHel KBaipaTHOTO ypaBHEHHUS, Ne667,669,
HEHUSI. YPaBHEHUS, AJITOPUTM pelaTh KBaJpaTHbIE YPABHEHHUS C 675,679.683
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PCIICHNA YPABHCHUA

napaMmeTrpamu

79 | dopmyna KOpHel | PanumoHanpHOE ypaBHEHUE, M 3HaTh M YMeTh IPUMEHATH (hopMyiTy 820
KBaJIpaTHOTO ypaB- | aJrOpPUTM PELICHHUS, METO] Nel138-140 | xopHeilt KBapaTHOTO ypaBHEHHUS, Ne687,689,
HEHWUSL. BBEJICHHUS HOBOM mepemenHoi | Nel25(5,6),1 | pemats KBagpaTHbIE ypaBHEHHS C 692.694.696

27,135(2) | mapamerpamu
80 | Teopema Buera Teopema Buera IM 3HaTh U YMeTh IPUMEHSATH TEOPEMY §21 B1-4
Nel43(1- Buera, npu penieHnu KBaJIpaTHbIX Ne708,710,
3,5,7,8) ypaBHEHHIA; TIPU Pa3JI0KESHUN 712.714
KBaJIPAaTHBIX YPAaBHEHHI HA MHOXKUTEIIH.
81 | Teopema Buera Teopema Buera M 3HaTBh U yMeThb [IPUMEHSITH TEOPEMY 821
Nel149-152 | Buera, npu pelieHnd KBaAPaTHBIX Ne716,718,72
YpaBHEHUM; IPU Pa3I0KEHUU 0,723,726,
KBaJIPAaTHBIX YpaBHEHMI HAa MHOKUTenu. | 728,730
82 | Teopema Buera Teopema Buera, Teopema IM 3HaTh U YMeTh IPUMEHSTH TEOPEMY 821
oOpartHas TeopeMe Buera. Nel153-156 | Buera, nmpu penieHnd KBaApaTHBIX Ne732,734,
Nel43(4,6),1 | ypaBHEHUIl; IpU pa3noKEeHUN 736,738,741,
44,148 KBaJIpaTHBIX YPAaBHEHUI Ha MHOXKUTENU. | 744

83 KontponpHast paborta | 3amaHus Mo MPOWICHHBIM NumuBunyan | [IpuMmeHeHune HA MPaKTUKE 3HAHUU, §21 Tect
No 5: «KBaaparHble | TemMam bHOE YMEHHI U HaBBIKOB, MOJYYEHHBIX MO «IPOBEPH
YPaBHEHMS» peleHue IPOIIEHHBIM TEMaM, NP PELLICHUN cels»

KOHTPOJIbHOM | TEKCTOBBIX 3aJIaHUH U 3a/1a4

paboThl

84 | KBanmpatusiii TpéxuiieH. | KBampaTHbIil TpexuieH, M DopMUPYIOT YMEHHUE JTI0KA3bIBATh §22 B1-7,
KOpPEHb KBaJPaTHOTO Nel57 TEOpPEMY O Pa3I0KEHUU KBAJIPaATHOTO No754,769,
TpeXwieHa, TUCKPUMUHAHT TpEXUWIEHA Ha JUHEHHbIE MHOXKUTEIH, 770
KBaJIpaTHOTO TPEXWIEHa, HaXOJUTh KOPHU KBAPAaTHOI'O
JMHEWHbIE MHOXKHUTEH. TpEXUWIEeHa U pacKaJbIBaTh €0 Ha
MHOKHUTEJIH.

85 KBanpatubiii TpéxwieH. | KBaapaTHblil TpexXuiieH, JIM DopMUPYIOT YMEHHE PELIATh 822,

KOPEHb KBaJPaTHOTO Nel58(1,2,4,) | maTemMaTuyeckue 3aa4u , UCTIONb3Ys Ne756,758,
TpeXueHa, TUCKPUMUHAHT 159(7-9) pasioKeHUe KBaApaTHOTo TpéxuwieHa Ha | 760

KBaApAaTHOTO TPCXUJICHA,
JIMHEHHBIC MHOXKHUTEIIH.

JIMHENHBIE MHOKHUTEIH.
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86 | Kmamparnsriii Tpéxwien. | KBaapaTHblil TpexdieH, M 3aKpeIIsoT yMEHUE PELaTh 8§22
KOpEHb KBaJPaTHOTO Nel60-162 | MmaTemaTHYeCKHE 3a/1a4H , UCTIOIB3YS Ne762,764,
TpexXwieHa, TMCKPUMUHAHT Nel58(3,6) | pazmoskeHue KBaJIpaTHOTO TpéxuieHa Ha | 766,768
KBaJ[paTHOTO TPEX4JICHa, 159(2,4,6) | nUHEHHBIC MHOXHUTEJIH.
JTMHCHHBIC MHOKHUTEIIH.

87 Pemienne ypaBHeHuii, | bukBajgpaTHOE ypaBHEHHE, M 3HAKOMSATCS C aITOPUTMAMHU PEIICHUS §23 Bl
CBOJSIILIUXCSA K | METOJI 3aMEHBbI IEPEMEHHOI. Nel64(1-3) | OukBaapaTHBIX yPaBHEHU, PEIICHHS Ne776,778
KBaJPaTHBIM ypaBHEHUN METOJOM BBEACHHUS HOBOM ,780
YpaBHECHUSIM. NepEMEHHOH, pemeHus JpoOHO- panroHasl

YpaBHEHUM.

88 | Pemenme ypaBHeHu#, | bukBagpaTHOE ypaBHEHHE, M 3aKpeIUIsIOT AJITOPUTMBI PEILICHUS 823
CBOJIAIINAXCSA K | METOJ 3aMEHbI IEPEMEHHOM. Nel65(1-6) | OukBampaTHBIX YpaBHEHUH, PEIICHHS No782,784,
KBaJpaTHBIM ypaBHEHUH METOJ0M BBEACHUS HOBOU 786
YpaBHECHHUSIM. MIEPEMEHHOH, pelIeHus JpOoOHO-

PaAIMOHATILHBIX YPABHCHHIA.

89 | Pemenue ypaBHeHWIA, | BukBajgpaTHOe ypaBHEHHE, M YMeThb COCTaBISITH MATEMATHIECKYIO 823 No788(1-
CBOJISTIIHXCS K | METOJI 3aMEHBI IIEPEMEHHON. Nel66(1,2,4- | momenb, paboTaTh ¢ HEW, CpPAaBHUBATH 3),790,792(1)
KBa/IpaTHBIM 6) BEJIMYUHBI OJJHOTO U TOTO XKe
YPaBHCHHSIM. 167(1-4) HaMMEHOBaHMsI, BLIOMPATh OTBET Ha

BOIIPOC 3a7auu

90 | Pemenue ypaBHeHHH, | bukBaapaTtHOe ypaBHEHHE, M YMeThb COCTaBIISITH MATEMATHICCKYIO 823
CBOJISTITXCS K | METOJ 3aMCHBI IEPEMEHHOM. Nel167(5-8) MOJIEJb, pab0oTaTh ¢ HEH, CPAaBHUBATH Ne788(4-6)
KBaJJpaTHBIM 168,164(4), BEJIMYMHBI OJTHOTO U TOTO ¥KE 792(2),795
YPaBHCHHSIM. 165(7),166(3) | HaumeHOBaHUs, BEIOUPATH OTBET HA

BOIIPOC 3a7auu

91 ParmonanbsHbie MaremaTuueckasi MOJI€b M 3aKpeIvIIOT aJTOPUTMBbI PEILICHUS 824
YpaBHEHUSA KaK | peajbpHOW CUTyallUH, PELIEHUE Nel70,171 | OukBaapaTHBIX YpaBHEHHI, pelICHUS Ne804,806
MaTeMaTH4eCKHe 3a/la4 Ha COCTaBIICHUE ypaBHEHUN METOJIOM BBEACHUS HOBOM 834
MOJENu pEeabHBIX | YpaBHEHMIA MEPEMEHHOM, pelieHus JpooHo-

CUTYaIil. paloHaIbHBIX YPABHEHUH.

92 PaunoHansHbIE Maremarnueckas MOJIEIb IM ®opMupyIOT YMEHUS pemarh 3a1ayn Ha | §24
YpaBHEHUSA Kak | peajbHOU CUTYyalllH, PELIeHUE Nel72,174 | uucna, Ha JBUXKEHHUE TIO I0pOre, Ha Ne811,813,
MaTeMaTHYECKHE 3a7a4 Ha COCTaBJICHHE IBIKEHUE 10 BOJE, BBIIEIIs ocHOBHEIE | 816,818
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MoJenu peaJIbHBIX | YpaBHEHMM 3TaIbl MaTEMaTHYECKOTO
CUTYaIuil. MOJIEITUPOBAHUS C IIOMOIIBIO
paLMOHAIbHBIX YPABHEHUM.

93 | PaumonanpHBIC MaremaTHrueckas MOJeIb IM 3aKpeIuIsIIOT YMEHUS peliaTh TeKCToBbie | §24
ypaBHEHUS KaK | peaJlbHOM CUTYyalluH, peleHue Nel76,178 | 3agaum Ha HA yucIa, HA JBUKEHUE T10 Ne809,820,
MaTeMaTHYeCKUE 3aJa4d Ha COCTABIICHHE Jopore, Ha JIBIKEHHE IO BOJIE 823
MoOJenu peayIbHBIX | YpaBHEHMMH JBUKEHHUE C TOMOIIBIO PAIIMOHAIBHBIX
CUTYaLMil. YpaBHEHUM.

94 | PaumonanmbpHBIC Maremarnueckast MOJEIb M 3akpeIuIsIIoT YMEHUS peliaTh TeKCToBbie | §24
ypaBHEHUS KaK | peaJbHOM CUTyalluu, perieHue 179,180 3a/1a4M C TIOMOIIBIO PAllMOHATBHBIX No825,828,
MaTeMaTHIEeCKHE 3aJla4 Ha COCTABJICHUE ypaBHEHUI 830
MOJIENN peaNbHBIX | YpaBHEHUU
CUTYallUU.

95 [ToBTOpEHUE n | Pemenue 3amanunii mo rpynnoBast | [IoBTopsitoT 1 00600111aI0T 3HaHUS IO M
CUCTEMAaTU3ALUA MIPOMICHHBIM TEMAM. TEME Nel73,177
y4eOHOT0 MaTepuaa.

96 KontpoabHas pa6ora | 3amaHus M0 NPOMIECHHBIM NupuBunyan | 3akperuissioT YMEHHUsI pelaTh TeKCToBble | Pemienue
Ne 6: «KBagparHblii | TeMam BHOE 3a1a4d C MOMOILBIO PALMOHAIBHBIX tectoB OI'D
TPEXWIEH pelienue ypaBHEHUH

KOHTPOJIbHOU
paboThI

IloBTOpenue (6 yacon)

ean yuenuka
[IpoBectu camoaHann3 3HaHUM, YMEHHUI U HaBBIKOB MOJYYEHHOM B

Ileau nmexgarora:
O0600mKUTh U CHCTEMAaTHU3UPOBATH KYypC aJireOphl 3a § Kilacc, pemas ¢

HpI/IO6pCTCHHOM Kypce anre6pLI 3a 8 KJacc IIpu O606H_[aIOH_IeM IIOBTOPCHUHU yHaluMucs 3alaHus MOBBIIIEHHON CJIOKHOCTH 10 BCEMY KYypCY anre6pLI.
TEM: ((aJ'IFe6paI/I‘ICCKI/IC I[p06I/I)), «KBAApPATHBIC YPABHCHUA), KHCPABCHCTBA». I[OﬁI/ITbCﬂ NMOHUMAaHHUA YJalllUMHUCA BO3SMOXKHOCTH HCIIOJIb30BaHUA

I[.Hﬂ 3TOro HCOﬁXOIlI/IMO OBJIAAICTh YMCHHUAMU UCIIOJIB30BATH
HpI/IO6pCTCHHBIC 3HaHUA U YMCHUA HpaKTquCKOﬁ ACATCIBbHOCTH U

HpI/IO6peTCHHLIX 3HAHUM U YMCHI/Iﬁ B HpaKTquCKOﬁ ACATCIIBHOCTH U B
B HOBCGI[HGBHOﬁ KHU3HU.

MOBCEIHEBHOM KU3HU U JJI UCCIEI0BAaHMS HECIIOKHBIX MPAKTUYCCKUX C(l)OpMHpOBaTb YMEHME€ UHTETPUPOBATH B JIMYHBIN OIIBIT HOBYIO, B TOM

CUTYalluil Ha OCHOBE M3Y4YE€HHBIX (POPMYI U CBOMCTB Tel.

YUCJIC CAMOCTOATCIIBHO MTOJIYYCHHYIO I/IH(I)OpMaI_II/IIO.

97 ‘ Hrorosoe moBTopenue. | [IpeoOpasoBanue

| CpP | YMeTh IpUMEHATh OCHOBHOE CBOMCTBO ‘ Pemenne ‘
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AnreOpandeckue poOu. | pallMOHAIBHBIX BBIPAKEHHH, Ipodu pu npeoOpa3oBaHUH tectoB OI'D
pelIeHNe pallMOHAIbHbIX anreOpandeckux apodei u ux
ypaBHEHUM COKpAIlIeHUH, HAaXOIUTh 3HaYCHHE APOOU
IpU 33/1aHHOM 3HAYE€HUU IEPEMEHHOM
98 | UroroBoe nmoBTropenue. | KBanpatuunas pyHkIms, ee Cp 3HATh, UTO HA3bIBAIOT KBAJPATHUUYHOU Pemenue
KBagparuunas cBoiictBa u rpaduk. Och dbyHKIHEH, ee TpaduKkoM, GOPMYITBI tectoB OI'D
byHKIHIS. napadoJIbl, BEPIIUHBI BEPILMHBI 1apadoIibl, yMeTh IPUMEHATh
napaboJIbl, ATOPUTM UX [P pELIEHUN YIIPaKHEHUN
MIOCTPOEHHUSI TapaboIIbI
99 | Urorosoe moBTopenue. | Teopema Buera, oOpaTHas CP Ymerb npuMeHATs TeOpeMy Buera u Pemenne
KBanparnsle ypaBHeHus. | TeopeMa Buera, popmyibl oOpatHyto TeopeMy Buera, pemas tectoB OI'D
KOpHEH KBaJpaTHOTO KBaJIpaTHbIE YpaBHEHMUS;
ypaBHEHUS -HaXOJIUTh U UCIIOJIb30BAaTh
uH(bOpPMaLIHIO
100 | UroroBas 3afaHus 10 MPOUJCHHBIM NumuBuayan | O0oOMmIAOT ¥ CHCTEMAaTU3UPYIOT 3HaHus | Pemenue
KOHTPOJIbHAsA padora. | TeMaMm BHOE 110 OCHOBHBIM T€MaM Kypca anreopsl 8 tectoB OI'D
pelieHue KJiacca;
KOHTPOJIbHOU
paboThI
101 | Utorosas 3agaHus MO MPOWICHHBIM NumuBunyan | [IpuMeHeHne HA MPaKTUKE 3HAHUM, Pemrenue
KOHTPOJIbHas padora. | TeMaMm BHOE YMEHUI U HAaBBIKOB, MMOJTY4YEHHBIX T10 tectoB OI'D
peuieHue MIPOMIEHHBIM TEMaM, IIPH PEIIEHUN
KOHTPOJIBHOM | TEKCTOBBIX 3aJIaHUI U 3a1a4
paboThl
102 | IloaroroBka k [TTA Pemenue tectoB rpynnoBas | [I[pumeHneHne nojiydeHHbIX 3HaHU ipy | Pemenue
noarotoske k I A TectoB OI'D
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	Пояснительная записка
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