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Paboyas nporpamma COCTaB/ieHa Ha OCHOBE MPOrpamMmM OCHOBHOTO 006LLEro 06pa3oBaHus:
- 7kn. - Mep3nak A.I'. Martematmka: nporpammbl: 5-9 knaccel /. A.l'. Mep3snsk, B.B.
MonoHckmin, M.C. Akup, E.B. Byuko.- M.:BeHTaHa-I'pad, B COOTBETCTBUM C TpebGOBaHUAMM
defiepa/lbHOTO  FOCYAAapPCTBEHHOr0  06pa3oBaTeNlbHOr0  CTaHapTa  OCHOBHOrO  06Liero
06pas3oBaHuA

YMK

1.Anrebpa :7 Knacc: y4ebHVWK Ans yyawmxca o6ueobpasoBaTenbHbIX yupexaeHuin /Al
Mep3nsk, B.b. MonoHckuid, M.C. Akup.-M.: BeHTaHa-I"pad, 2017.
2.Anrebpa :8 Knacc: y4eOHMK AN yyawmxcs o6uieobpasoBaTenbHbIX yupexaeHun /A.T.
Mep3nsk, B.b. MonoHckuid, M.C. Akup.-M.: BeHTaHa-Ipad, 2019
3.Anrebpa 9 Knacc: yyebHMK AN ydawmxcs 06LieobpasoBatesibHbIX yupexaeHuin /AT
Mep3nsk, B.b. MonoHckuid, M.C. Akup.-M.: BeHTaHa-I"pad, 2020
O6yyeHMe MaTeMaTVKe B OCHOBHOI LLKOJ1e HarpaB/ieHO Ha AOCTVXXEHWNE CefytowWwmnx Lienem:

| B HanpaBneHun NNYHOCTHOIO PasBUTUA:

* (hopMmpoBaHMe NPeLCTaB/IeHNA O MaTeMaTUKe, KaK YacTi 06LLeYe0BEYECKON Ky/bTypbl,
0 3HAYMMOCTV MaTeMaTUKWN B PasBUTUN LUBUIN3ALLMN U COBPEMEHHOIO 06LLECTBa;

* pasBUTWE NOTMYECKOTO0 M KPUTUYECKOrO MbILLIEHUS, KYNbTYpbl peyn, CrNOCOOHOCTU K
YMCTBEHHOMY 3KCMEPUMEHTY;,

* (hOpMMPOBaHNE WHTENNIEKTYa/IbHOM YEeCTHOCTU WM O6BLEKTUBHOCTM, CMOCOBHOCTM K
MPeoso/IeHNIO MbIC/IUTENbHBIX CTEPEOTUMOB, BbITEKAOLWMX 13 00bIAEHHOrO ONbITa;

* BOCMWTaHWE KayeCTB SIMYHOCTU, 06ECMeUnBaloLLMX COLMaIbHY0 MOOW/IBHOCTL, CrMOCo0b-
HOCTb NMPYHMUMATb CaMOCTOATE/IbHbIE PELLEeHWS;

* (popMMpOBaHME KAYeCTB MbILLIEHUSA, HEOOXOAMMbIX [NA afjanTauuv B COBPEMEHHOM
MH(OPMaLMOHHOM OOLLIECTBE;

* pa3BWTUE MHTepeca K MaTeMaTUYeCKOMY TBOPYECTBY U MaTeMaTUUYeCKUX CNOCOOHOCTEN.

Il B meTanpegMeTHOM HanpasieHUN:

* pa3BWTUE NPeLCTaBMeHW O MaTemMaTVKe Kak (hopMe OnMcaHWs WU MeTOAe MNO3HaHWA
[e/CTBUTE/IbHOCTW, CO3JaHWe YCMoBWUW  ANA  NPUOOPETeHMs  MepBOHAYas/IbHOTO  OnbiTa
MaTemaTMyecKoro MoaesimpoBaHns;

* (hopmypoBaHUe 06LLUMX CNOCOBOB MHTENNEKTYa/IbHON [eATeNlbHOCTU, XapaKTepHbIX A/s
MaTeMaTUKN N ABNAIOLLMXCA OCHOBOIN NO3HABaTeNIbHOW KyNbTYpbl, 3HAYUMOW AN PasINYHBIX
cthep 4en10BEYECKON AeATeNbHOCTH.

I1IB npegmMeTHOM HanpasieHUN:

* OBNafieHNe mMaTeMaTUY4eCKUMWN 3HAHUAMU U YMEHUAMU, HEOOXOAMMbIMU /18 MPOLO/Ke-
HUS 06pa30BaHNA, U3YYEHNS CMEXHbIX AUCUUNVH, NPUMEHEHNSA B NMOBCELHEBHOM XXN3HM;

* CO3faHue (hyHAaMeHTa A1 MaTemMaTU4YecKoro pasBuTus, (POPMMUPOBaHUS MEXaHW3MOB
MbILLIEHNSA, XapaKTePHbIX 415 MaTeEMATUYECKOW AeATeNIlbHOCTY.
3agauu:

* 0BMafeTb CWUCTEMON MaTEMaTUYECKUX 3HaHUA W  YMEHWI, HeobXoauMbIX Ans

NPYMeHEHNS B NPaKTUYECKON AeATENbHOCTU, U3YHEHUM CMEXHBIX AUCLUMIINH;

e CNOCo6CTBOBATb UHTENIEKTYa/IbHOMY Pa3BUTUIO, (DOPMMPOBATL KavecTBa, He0OXOAMMbIe
4e/IOBEKY NS MOSIHOLEHHON D>KM3HMW B COBPEMEHHOM O0O0LLeCTBe, CBOWCTBEHHbIE
MaTeMaTUYeCcKo [edATeNbHOCTU: ACHOCTU U TOYHOCTW MbICAA, UHTYULLMK, NIOTUYECKOrO
MbILL/IEHNSA, NPOCTPAHCTBEHHbIX MPELCTaBNEHUA, CNOCOOGHOCTU K  MPeofosSieHUIO
TpyAHOCTENR;
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e (hopmmpoBaTb NpeAcTaBneHMst 06 naesx U MeTofax mMaTemMaTUKM Kak YHUBEPCabHOro
A3blKa HayKWN 1 TEXHWKM, CPeACTBaX MOAENMPOBAHUSA SBNEHWIA 1 NPOLIECCOB;

* BOCMUTbIBATb  KyNbTYpy JIMYHOCTM, OTHOLUEHWE K MaTeMaTuke KakK 4acTu
06LL,eYe10BeHECKON KybTYpbl, UrpatoLLeil 0COOYH Posib B 06LLLECTBEHHOM Pa3BUTUN.

* O0BNafeTb YCTHbIM W MWUCbMEHHbIM MaTeMaTUY4eCKUM S3bIKOM, MaTeMaTUyecKUMU
3HAHUAMU U YMEHMSIMU, HEeOOXOAMMbBbIMU NS WU3YYEHWUS  LUKOJIbHbIX €eCTeCTBEHHO-
Hay4HbIX AUCUMNAVMH, ANS NPOAO/HKEHWMS 00pa3oBaHUS UM OCBOEHUS  M36paHHOA
CreunanbHOCTU Ha COBPEMEHHOM YPOBHE;

* pasBMTME  JIOTUYECKOrO  MbIWEHMS,  aifTOPUTMUYECKOA  KYNbTypbl,  pa3BUTME
MaTeMaTUYeCKOro MbILIEHUS U UHTYULMKW, TBOPYECKUX CMOCOBHOCTEN Ha YPOBHE,
Heo6X0AMMOM ANA NPOAO/MKEHNS 00pa3oBaHNsA U A1 CAaMOCTOSTEIbHON [eATeNbHOCTM
B 006MacT¥ MaTemMaTuku W ee TMPWIOXEHWA B Oyaywein npodeccroHabHOW
[eATeNbHOCTY;

e BOCNUTaHWE CpPeacTBaMM MaTeMaTUKU KynbTypbl IMYHOCTW: 3HAKOMCTBO C WUCTOpPUEN
pa3BUTUA MaTeMaTMKMK, 3BOJMIKOLMEN MaTeMATUYECKUX WAEW, MOHWMaHWe 3Ha4YMMOCTU
mMaTeMaTuKu 415 06LLeCTBEHHOr O Nporpecca.

MatemaTnyeckoe 06pa3oBaHMe UrpaeT BaKHYH PO/b, Kak B MPaKTUYeCKOW, Tak U B
[YXOBHOM XM3HW 06LecTBa. MpakTuyeckas CTOpOHa MaTeMaTMYecKoro o6pasoBaHus cBsi3aHa C
(hopmmpoBaHreM CNocoboB AeATe/IbHOCTU, AYXOBHAsA — C MHTENNEKTYa/IbHbIM Pa3sBUTUEM Yeno-
Beka, (DOpMMpOoBaHMEM XapakTepa 1 06LLEeR KyNbTypbl.

MpakTnyeckas nosie3HoCTb MaTeMaTK/ 00YyC/10B/IeHa TEM, YTO ee MPesMeTOM AB/IAKOTCA
(hyHLameHTa/IbHble CTPYKTYPbl pea/lbHOr0 MUPa: NPOCTPAHCTBEHHbIE (HOPMbI Y KONIMYECTBEHHbIE
OTHOLLEHMS — OT MPOCTEMLLNX, YCBaMBaeMbIX B HEMOCPEACTBEHHOM OfbiTe, A0 AOCTATOYHO
CNOXHbIX, HEOOXOAUMbBIX AN Pa3BUTUA HAyYHbIX U TEXHONOMMYECKUX UAel. Be3 KOHKPeTHbIX
MaTeMaTUYeCKMX 3HaHWIA 3aTPyAHEHO MOHWMaHWe MPWHLUMNOB YCTPOMCTBA U MUCMOMb30BaHNUS
COBPEMEHHOWA  TEXHWKMW, BOCMPUATME W  WHTEpnpeTauMs pasHOO6pasHON  counanbHOR,
39KOHOMUYECKOM, MONUTUYECKON MH(OpMaLMK, ManoddeKTUBHA NOBCEAHEBHAS MPaKTUYecKas
[eATeNIbHOCTb. KaXKA0MY YenoBeKy B CBOEM YKU3HW NPUXOAUTCS BbINOMHATL JOCTaTOYHO CIOX-
Hble pacyeTbl, HaxO4WTb B CMPaBOYHMKAX HYXXHble (POPMY/bl U MPUMEHSATb WX, BNajeThb
MPaKTUYECKUMU NPUEMaMN TeOMETPUYECKNX U3MEPEHUIA 1 NOCTPOEHWUIA, YNTATb MH(OPMALIO,
NpeACTaBNeHHYIO B BUAY Tabnuu, avarpamm, rparkos, NMOHUMAaTb BEPOSTHOCTHbIA XapakTep
C/lyyaliHbIX COBbITUIA, COCTaBNATL HEC/TOXHbIE aITOPUTMbI U Ap.

Be3 6a30BOi MaTemaTU4ecKoi MOATOTOBKM HEBO3MOXHO CTaTb 06pa3oBaHHbIM CO-
BPEMEHHbIM Ye/IOBEKOM. B LUKO/Me maremartuka CNy>XWUT OMOpHbIM MPeaMETOM A1 U3YYeHUs
CMEXHbIX AWUCUMNANH. B nocne LWKOMbHOM YXN3HW peasibHON HEeOO6XOAMMOCTbIO B HalUW [HW
ABNAETCA  HenpepbiBHOe  06pasoBaHWe,  4TO  TpebyeT  MOMHOLEHHON  6a30BOM
06LLe06pa3oBaTe/lbHON MNOArOTOBKM, B TOM YMC/E U MaTeMaTUYeCKoi. Bee 60nbLUe cnewmaibHo-
CTeil, rpe Heob6XOAMM BbICOKMIA YpOBeHb 00pa3oBaHWs, CBSA3aHO C  HEMOCPEeACTBEHHbIM
NPUMEHEHMEM MaTeMaTUKN (3KOHOMUKa, OW3HEC, (UHAHCbI, (U3MKa, XUMWUSA, TEXHUKA,
MH(opMaTUnKa, 6MoNorns, MCMXonorna n Ap.). Takum 06pasom, pacLLUMpSETCA KPYT LLIKOIbHUKOB,
A1 KOTOPbIX MaTemMaTnkKa CTaHOBUTCS 3HAUYMMbIM NPeSMETOM.

[na XN3HW B COBPEMEHHOM OOLLECTBE BaXKHbIM ABNSETCA (HOPMUPOBaHME MaTeMaTuye-
CKOrO CTWNA MbILWIEHNSA, NPOSABNAIOLWErocs B OMNpefe/ieHHbIX YMCTBEHHbIX HaBblKax. B
rnpoLiecce MaTeMaTUYecKOW [eATeNbHOCTUM B apCeHas MpvemMoB M METOLOB YesI0BEYECKOro
MbILL/IEHNSI eCTeCTBEHHbIM 06pa30oM BK/IOHAKOTCA WHAYKUMA W JefyKums, 0600LieHne u
KOHKpeTM3aums, aHaim3 M CUHTe3, Kraccuukaums v cuctemarmsaums, abcrtparmposaHve u
aHanorns. O6BLEKTbl MaTeMaTMYeCKUX YMO3aKIHOYEHWIn M npaBuia MX KOHCTPYMPOBaHWS
BCKPbIBAKOT MeXaHW3M JIOTMYeCKUX MOCTPOEHWI, BblpabaTbiBalOT YMeHUs (hOpPMYInpoBaTh,
060CHOBbIBaTb U [0Ka3blBaTb CY)XX[EHWS, TeM CaMbiM pPa3BMBAIOT JIOTMYECKOE MbILL/IEHME.
Begylas posib NpUHagIeXnT mMaTteMaTuke B (POPMUPOBAHUN aITOPUTMUYECKOTO MbILLNIEHUS 1
BOCMUTaHUM YMEHWI [eiACTBOBaTb N0 3alaHHOMY alirOpUTMY M KOHCTPYMPOBaThL HOBble. B xofe
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peLeHns 3afa4 — OCHOBHOIN y4eOHOW AeATeNbHOCTM Ha YpoKax maTemMaTUKM — pas3BMBaKOTCA
TBOPYECKas U NpuKiagHas CTOPOHbI MbILLIEHNS.

Ob6yyeHne maTemaTuKe faeT BO3MOXHOCTb Pa3BMBaTh Y y4YaLMXCA TOUHYH, 3KOHOMHYHO
N MHPOPMATUBHYIO peyb, YMeHUe 0TbupaTtb Hambosee MOAXOAALLMe A3bIKOBble (B Y4aCTHOCTY,
CUMBOJIMYECKNE, TPanYEeCKmE) CPeACTBa.

MaTtemaTnyeckoe 06pa3oBaHMe BHOCUT CBOW BK/aZ B (hopMMpOBaHMe 06LLel KynbTypbl
yenoBeka. Heo6xoaMMbIM KOMMNOHEHTOM 00LLEN KYNbTypbl B COBPEMEHHOM TOJ/IKOBaHWW SB/S-
eTcs o6LLee 3HaKOMCTBO C METOAaMUN MO3HaHWS AeNCTBUTENbHOCTU, NPeACTaBNeHne O NpeaMeTe
M MeTofe MaTeMaTUKK, ero OT/INYMA OT METOAOB eCTECTBEHHbIX M TYMaHWTapHbIX Hayk, 00
0CO6EHHOCTAX NPUMEHEHUS MaTEMaTUKN /1 PeLLEHUS HaYUHbIX U NPUKIaLHbIX 3a4au.

M3yyeHne mateMaTMKu Crnoco6CTBYeT 3CTeTMYECKOMY BOCMUTAHUIO YesioBeKa, Mo-
HVMaHMIO KPacoTbl M N3ALLEeCTBA MaTeMaTUYECKUX PacCy)KAEHWNIA, BOCMPUATUIO FTeOMeTPUYECKNX
(hopM, YCBOEHUIO NAEN CUMMETPUN.

VcTopus pa3BuTrs MaTeMaTUYeCcKoro 3HaHUA 4aeT BO3MOXXHOCTb NOMO/IHWTL 3arac UCTo-
PUKO-Hay4YHbIX 3HaHWUIA LLIKOMIbHUKOB, CROPMUPOBATL Y HUX MPeACcTaBeHns 0 MaTeMaTuKe Kak
4acTu O0OLLEYe/IOBEYECKON KyNbTypbl. 3HAKOMCTBO C OCHOBHBLIMW WCTOPUYECKMMU BeXamu
BO3HWKHOBEHWSA U Pa3BUTUS MaTeMaTUYECKOM HayKK, C UCTOPUEN BEIMKUX OTKPLITUN, MMEHaMM
NtOJeN, TBOPUBLLMX HayKy, JO/MKHO BOWTN B UHTENNEKTYaNbHbIN GaraX Kaaoro KynbTYpPHOro
yesioBeKa.

MnaHnpyemble pesyibTaTbl 0CBOEHUSA yYebHOro NpeaMeTa anrebpa

MpegMeTHble pe3ynbTaThbl:
1) oco3HaHWe 3HaYeHns MaTeMaTUKKN 19 NMOBCELHEBHOM XXU3HW Ye/IOBEKA;
2) npefcraB/ieHNe O MATeMATMYECKOW Hayke Kak cepe maTemMaTuyeckow [eAaTe/lbHOCTW, 06
aTanax eé pa3BuTUA, 0 eé 3HaYMMOCTU [/19 Pa3BUTUSA LUBUMU3ALNN;
3) pa3BUTME YMEHWA paboTaTb C Y4yebHbIM MaTeMaTMYeCKUM TeKCTOM (aHasM3MpoBarth,
M3BNeKaTb HeobXOAMMYK WH(OPMALMI0), TOYHO W TPaMOTHO BbIpaXaTb CBOM MbICAU C
MPYMEHEHNEM MaTeMaTUYeCKOW TEPMUHOMOTMMA WU CUMBOMMKW, NPOBOAWUTL KiacCUguKaumm,
norunyeckme 060CHOBaHUS;
4) BnageHne 6a30BbIM MOHATUIAHBLIM arnapaToM Mo OCHOBHbIM pa3fefiaM COLepXaHus;
5) cucTeMaTnyYecKme 3HaHNsA 0 PYHKLMAX U UX CBOMCTBAX;
6) NPaKTUYeCKN 3HaYMMble MaTeMaTUYeCKne YMEHWUS W HaBblKW, UX MPUMEHEHUE K PeLleHuto
MaTeMaTUyeCKMX U HemaTeMaTMyecKnX 3adad, npegnonaratoLlee yMeHus:
* BbIMOJIHATb BbIYUCNEHWNSA C AENCTBUTE/bHBIMW YUCIAMY;
* peLuaTb ypaBHEHWS, HEPABEHCTBA, CUCTEMbI YPABHEHUI N HEPABEHCTB;
* pellatb TEKCTOBble 33fayM apuMeTUYeCKUM CrocoboM, C MOMOLLbI0 COCTaB/eEHUA W
peLLeHns YpaBHEHWNIA, CUCTEM YpaBHEHWI N HEPABEHCTB;
MCNOMb30BaTh anrebpanyecknii A3blK A1 ONUcaHUA MPeaMETOB  OKPY)KatoWwero mMupa u
CO3/jaHNsl COOTBETCTBYIOLLMX MaTeMaTUYECKNX MOAENeN;
* MPOBOAWTL MPaKTUYECKNE PacYETbI: BbIYMCNIEHWS C NPOLEHTaMU, BbIYMC/IEHUS C YACIOBLIMM
NnocnefoBaTeNbHOCTAMKM,  BbIYWUC/IEHUA  CTATUCTUYECKMX  XapaKTepuCTWUK,  BbIMOJIHEHWE
MPUGAMKEHHBIX BbIYNCIIEHNI;
* BbINO/HATbL TOXAECTBEHHbIE NMPeobpa3oBaHns paLYOHaIbHbIX BblIPaXKEHNI;
* BbINOMHATL ONepaummn HaL MHOXeCTBaMu;
* 1CcnepoBaTb (PYHKLMU U CTPOUTb UX TPagnKu;
* yuTaTb W UCMONb30BaTb MH(OPMaLMIO, NPeACTaBlEHHY0 B BuAe TabnuLbl, Auarpammbl
(cTon6uatoi nnn Kpyroeom);
* peLuaTtb NpocTeiiLine KOMOUHATOPHbIE 3a4a4u.
8 Knacc

PaLmoHasibHble Apobu
3HaTb OCHOBHOE CBOWCTBO Ap06W, paumoHanbHble, Lefble, APO6HbIE BbIPAXKEHWS; NPaBUIbHO
ynoTpednaTb TEPMUHbI  «BbIPaXKEHUE», «TOXAECTBEHHOE Mpeobpa3oBaHMe», MNOHUMATb
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(hOpMY/NIMPOBKY 3aflaHWIA: YNPOCTUTL BbIPQXXEHWE, Pa3NIOKUTb HA MHOXWTENN, MPUBECTU K
o6LleMy 3HameHaTesnto, COKpaTUTb Apo6b. 3HaTb UM MOHUMAaTbL (POPMY/IMPOBKY 3afaHWii:
YMPOCTUTL BbIPOKEHWE, Pa3NOXWUTb HA MHOXWTENN, MNPUBECTUM K O6LLEMY 3HaMeHaTento,
COKpaTUTb [pobb, CBOMCTBA 06PaTHOM MNPOMOPUMOHANBHOCTU. YMETb OCYLIECTBNATL B
PaUMOHa/IbHbIX  BbIPXEHWUAX UWC/OBbIE MOACTAHOBKW W  BbIMOMIHATL  COOTBETCTBYHOLLME
BbIUYMC/IEHNS, BbINOMHATL [EACTBUA CMOXKEHWUA U BblUMTaHUA C anrebpavyeckumm apobsmu,
coKpawatb Apobb, BbINOMHATL Pa30XEHWEe MHOMO4Y/IeHa Ha MHOXWUTENN MPUMEHEHMEM (hOpMY/I
COKpPALLEHHOr0 YMHOXEHWS, BbINOMHATL Npeobpa3oBaHue pauMOHa/IbHbIX BbIPaXKEHW.Y MeTb
OCYLLECTB/ATb B  palMOHa/IbHbIX BbIPOXKEHUAX YMCIOBble MOACTAHOBKM W BbIMOMHATH
COOTBETCTBYIOLUME  BbIYUCMEHUS,  BbIMNONHATL  AENCTBMS  YMHOXEHUA W [eNeHus ¢
asirebpavyeckumy  apobsmMu, BO3BOAWUTL ApP0Ob B CTeMeHb, BbLIMOMHATL MpeobpaszoBaHue
pauMOHa/IbHbIX  BbIP&XXEHWIA; MPaBWU/IbHO YNOTPebNATb  (PYHKLUMOHAIbHYO TEPMUHOONNIO
(3HaveHve  (DYHKUMKM, aprymeHT, rpaukK (YHKUWM), CTpOUTb rpagnk o6paTHON
MPOMOPLNOHATILHOCTM, HAXOANTb 3HAYeHUS PYHKUMKN y=K/X Nno rpaduky, no gopmyne.

KBagpaTHbIe KOPHU
MoHsTMe 06 wuppaunoHanbHOM uucne. OO6WMe CBefleHUS O AeNCTBUTENbHBIX YMcnax.
KBafpaTHbIA KOpPEeHb, NPUOIMXKEHHOE 3HAYeHMe KBaapaTHOro KopHs. CBOWCTBA KBadpaTHbIX
KOpHeli; npeobpa3oBaHMA BbIPKEHWI, COepXalinMX KBagpaTHble KOpPHU. PyHKUMA 1© eé
rpaguk.3Hatb onpefeneHns KBagpaTHOro KOpHS, apugMeTUYeCKOro KBafpaTHOro KOpHs, Kakue
ynmcna HasblBaOTCA paLMOHaIbHbIMK, UPPaLMOHaNbHBIMK, KakK 0003HA4aeTcs MHOXECTBO
pauMOHa/IbHbIX YMCEN; CBOMCTBA apUPMETUYECKOr0 KBaApPaTHOrO KOPHSA. YMeTb BbINOHATH
npeo6pa3oBaHMe UYNC/IOBbIX BbIPXXEHWUIA, COAepXKaLlMX KBaLpaTHble KOPHU; peLuaTb YpaBHeHUs
BUAA X’=a; HaXOAWUTb MPUGAVKEHHbIE 3HAYEHWNs KBaJpaTHOrO KOPHS; HaXOAWTb KBajpaTHbIi
KOpeHb M3 Npou3BefeHus, Apobu, CTeNeHn, CTPOUTL rpadink PYHKLUUM N HAXOAUTbL 3HAYeHUs
3TOM (PYHKUMM MO rpaduky uam no opmyne; BbIHOCUTb MHOXUTENb M3-MOA 3HaKa KOpHS,
BHOCUTb MHOXWTE/b MOJ 3HAK KOPHSA; BbIMONHATL Npeobpa3oBaHne BbIPOXKEHWIA, COLepXaLLmX
KBafpaTHble KOPHW.

KBagpaTHble ypaBHeHWs
KBagpaTHoe ypaBHeHVe. PopMy bl KOPHel KBaLpaTHOro ypaBHeHus. TeopeMa BueTa. PelueHue
pauuoHa/IbHbIX YpaBHEHWI. PelueHue 3afa4y, NPUMBOAALMX K KBaApaTHbIM M pauMoHasIbHbIM
ypaBHeHWAM. 3HaTb,4TO Takoe KBajpaTHOe YpaBHeHWe, HernosiHOe KBajpaTHOE YpaBHEHMe,
NpvBeAeHHOe KBajpaTHOE YpaBHeHWe; (opMy/bl LUCKPUMMHAHTA W KOPHeW KBaLpaTHOro
ypaBHeHus, TepeMy Bwueta u 06paTHYylO0 eld; Kakue YypaBHEHUS Ha3blBAOTCA [JpPO6HO-
pauvoHa/IbHbIMKM, Kakune 6bIBAOT CrOCOObI pelleHns YpaBHEHWIA, NOHUMATb, YTO YpaBHEHWE —
3TO MaTeMaTMyecKuid annapaTr peLleHWs pa3HooOpasHbIX 3a4ay MaTeMaTUKW, CMEXHbIX
obnacTeli 3HaHWA, NPaKTUKW. YMeTb pellaTb KBafgpaTHble YpaBHEHWUS BblAeneHVeM KBagparta
[BYy4/ieHa, pellaTb KBafpaTHble YpaBHeHWs No QopMmyne, pewlaTb HenosHble KBaLpaTHble
YpaBHeHMs, peluaTb KBafpaTHble YpaBHEHUS C MOMOLLbIO TeopeMbl, 06paTHON Teopeme BueTa,
MCNonb3oBaTb TeopeMy Bueta Ans HaxoXaeHWs KO3P@ULMEHTOB M CBOOGOAHONO useHa
KBaJpaTHOro ypaBHEHWS; pellaTb TEKCTOBble 3afayu C MOMOLLbI KBafpaTHbLIX YpPaBHEHWIA;
pewaTb Apo6HO-pauUMOHa/IbHblIE YpaBHEHWS, pellaTb YpaBHEHWA rpauyeckMm Crocobom,
peLlaTh TeKCTOBbIE 3aJa4l C MOMOLLbIO PO6HO-PaLMOHa/IbHBIX YPaBHEHWIA.

HepaBeHCTBa
UncnoBble HepaBeHCTBA M UX CBOWCTBa. [MOYSIEHHOE CNOXEHWE W YMHOXEHWe UUC/IOBbIX
HepaBeHCTB. [pUMeHeHMe CBOWCTB HEPaBEHCTB K OLEHKE 3HAYeHMsi BbIpaXeHWs. JIMHelHoe
HEepaBeHCTBO C OfHOM  nepemMeHHOW. CucTemMa JfIMHEWHbIX HEpPaBeHCTB C  OAHOWN
NepemMeHHOW.3HaTb  OMpejeneHne UMC/OBOTO HepaBeHCTBa C  OLHON MEepemMeHHOW, 4TO
Ha3bIBAETCA PeLUeHNeM HepaBeHCTBa C OAHOM NepeMeHHOM, YTO 3HAYUT PeLUnTb HepaBeHCTBO,
CBOWCTBa YWCMOBbIX HEPaBeHCTB, MOHWMaTb (POPMY/IMPOBKY 3afayulM «pellnTb HepaBeHCTBO.
YMeTb3anucbiBaTb Y YATATb YMUCI0BLIE MPOMEXYTKM, M300paKaTb MX Ha YWUCMOBON NPSMON,
pelaTb NHENHblE HEPAaBEHCTBA C OAHOM MEPEMEHHOMN, pellaTb CUCTEMbl HEPABEHCTB C OAHOM
nepeMeHHOW; NPUMEHATb CBOMCTBA HEPABEHCTBA NPU PeLLeHNN HEPABEHCTB Y UX CUCTEM.




CreneHs C LienbiM nokasaresnem
CTeneHb C UenbiM nokasaTeneM U eé ceoictBa. CTaHAapTHbIM BMA 4ucnia.  3anucb
NPUOAVKEHHBIX 3HaYeHWIA. [elAicTBMS Had NPUOIMKEHHBIMU 3HAYEHUAMW. 3HaTb OnpegeneHne
CTEMEHN C UefbIM U LefbiIM OTPULATE/IbHBIM MOKAa3aTe/leM; CBOMCTBA CTeMeHW C LefbiM
MnokasaTensaMn. YMeTbBbINOMHATL AENCTBUA CO  CTEMEHAMU C  HaTypabHbIM U LeMbIM
nokasarefigiMu; 3anucbiBaTb YMcna B CTaHLAPTHOM BU/E, 3anuCbiBaTb NPUOIVKEHHbIE 3HAYEHUS
ymcen, BbINONHATb AENCTBUA HaL NPUOBAVXKEHHBIMI 3HAYEHUAMMU.

JeMeHTbI CTAaTUCTUKMN U TEOPUU BEPOATHOCTEMN
C6op 1 rpynnnpoBKa CTaTUCTUYECKMX [aHHbIX. HarnsgHoe npeactaBneHUe CTaTUCTUYECKOW
NH(opMaLun
BbINYCKHUK Hay4ynTCA:
* OMepupoBaThb MOHATUSMUN KTOXAECTBO», «TOX/AECTBEHHOE NPeobpasoBaHme», peLlaTh 3a4aqum,
cofepkatme 6yKBeHHble JaHHbIe, paboTaTth C hopmyamu;
* OMepupoBaTh NMOHATUEM KBAAPATHOIr0 KOPHS, NPUMEHATbL ero B BbIYUC/IEHUSAX;
* BbIMOMHATL NPeobpa3oBaHMe BbIPKEHWN, COAEPXKALLMX CTEMEHN C LeNbIM/ NoKasaTesamm 1
KBafpaTHble KOPHU,
W BbIMNO/HATL TOX/AECTBEHHbIE NPe06pa3oBaHNA paLuMOHaIbHbIX BbIPXXEHWIA HA OCHOBE MpaBu/
AEVCTBUIA Hag, MHOFOYeHaMM 1 anrebpanyeckumm gpobamu;
. BbINOMHATL Pa3/I0XKeHNEe MHOTOU/IEHOB HA MHOXUTESN.
BbINYCKHWK MOTy4NT BO3MOXXHOCTb:
BbINO/HATL MHOrOLLIAroBble NpeobpasoBaHns paumoOHaIbHbIX BbIPaXKEHWI, NPUMEHSS LLUMPOKWUIA
Habop cnocoboBs ¥ NPUEMOB;
MPUMEHATb TOXECTBEHHble NPeobpa3oBaHUA [/1F PeLleHns 3afay U3 pas/IMyHbIX pa3fenos
Kypca.
YpaBHeHUA
BbINYCKHUK Hay4uuTCA:
* pewarb OCHOBHble BMAbl PaLVOHa/IbHbIX YPaBHEHW C OAHOW MEpPeMEHHOW, CUCTEMbI ABYX
YPaBHEHWIA C ABYMSI NEPEMEHHBIMU;
* MOHMMATb YpaBHEHVE KaK BXXHEWLLYH MaTeMaTUyecKyto MOAeNb A4/ ONUCaHUs U U3YyYeHNs
pa3HOO6pa3HbIX peasibHbIX CUTYaLMiA, peLlaTb TEKCTOBbIE 3a4a4m arebpanyeckum MeTOLOM;
* MPUMEHATb rpaguyeckne NpeacTaBieHns ANs UCCNefoBaHUA YpPaBHEHWI, UCCefoBaHUA U
PeLLeHNs CUCTEM YPaBHEHWIA C BYMS MEPEMEHHbIMM.
BbINYCKHUK NOYYUT BO3MOXHOCTb:
* 0BflafeTb cneynanbHbIMU NPUEMaMUN PeLLeHNs YPaBHEHWIA U CUCTEM YpaBHEHWI; YBEPEHHO
MPYMeHNATb annapaT ypaBHEHWIA ANa peLleHns pasHo0bpasHbIX 3a4a4y M3 MaTeMaTuKKM, CMEXHbIX
npeaMeTOB, NMPaKTUKMK,
MPUMEHATb rpanyeckme NPeLcTaBieHns 41 UCCNeA0BaHNUSA YpaBHEHWM, CUCTEM YpaBHEHWMN,
cogepXKawmnx 6yKBeHHble KO3 PULMEHTDI.
HepaBeHCcTBa
BbINYCKHUK Hay4yuTCA:
* NMOHUMAaTb TEPMMHONOIMIO U CUMBOJIMKY, CBSI3aHHble C OTHOLLUEHWEM HepaBeHCTBa, CBOMCTBA
YMC/IOBbIX HEpPaBeHCTB; peLuaTb IMHENHble HepPaBEHCTBA C OAHOWN MepPeMEeHHOWM U UX CUCTEMBI;
peLlaTh KBagpaTHble HepaBeHCTBa C OMOPO Ha rpatmyeckme NpeacTaBeHus;
NMPUMEHATL annapart HepaBeHCTB A4/15 PeLLeHns 3a4ay U3 pas/IMyHbIX pasaenos Kypcea.
BbINYCKHUK NOMYYUT BO3MOXHOCTb:
OBNafieTb pasHoOo6pasHbIMK MpvémMaMun [0Ka3aTe/IbCTBa HEPABEHCTB; YBEPEHHO MPUMEHATb
arnnapar HepaBeHCTB A8 peLleHns pa3HoobpasHbIX MaTeMaTUYecKnX 3agad, 3ajay 13 CMeXHbIX
npeaMETOB U NPaKTUKMK,
NMPUMEHATb rpajuyeckme npeacTaBeHns 1S UCCnefoBaHUSA HepaBeHCTB, CUCTEM HEpPaBeHCTB,
cogepxalnx 6yKBeHHbIe KOIMULMNEHTDI.
UwncnoBble MHOXeCTBaA
BbINYCKHUK Hay4yuTCA:
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* MOHMMaTb TEPMUHOMOTUIO U CUMBOJINKY, CBAI3aHHbIE C MOHATMEM MHOXECTBA, BbIMO/HATb
onepaLymn Haa MHOXECTBaMMU;
* 1CNOMb30BaTh HaYa/lbHble NMPEACTAB/IEHUS O MHOXECTBE [1e/iCTBUTENbHbIX YMCEN.
BbINYCKHMK NOMYYNT BO3MOXHOCTb:
pa3BMBaTb NpeAcTaB/leHWe O MHOXeCTBaxX; pPa3BMBaTb MPeACTaB/IEHME O YWCME W YUCNOBbIX

cUCTeMax OT HaTypa/ibHbIX [0 AeACTBUTENIbHBIX YNCEN; O POAN BbIYUCIEHWIA B NPAKTUKE;
pas3BuTb W YrnyouTb 3HaHWS O AECATUYHOW 3anncu LerncTBUTENbHbLIX Yncen (Nepuognyeckme u
Henepuoanyeckme gpobu).

PYHKUUN

BbINYCKHUK HayunTCS:

MOHMMAaTb WM WCNOMb30BaTh (PYHKUMOHa/IbHbIE MOHATUA, A3bIK (TEPMUHbI, CUMBONYECKME
0003HayeHus);

* CTPOUTb rpaginKmn 3neMeHTapHbIX (YHKLUMIA, UCCnefoBaTb CBOMCTBA YMCIOBLIX (DYHKLUMIA Ha
OCHOBE M3y4YeHNs NOBeAeHMUs UX pafnKoB;

* NOHUMATb (PYHKLMIO KaK BaXXHEMLLYHO MaTeMaTUYecKyto MOAeNb A1 OnucaHns NpoLeccoB v
ABMIEHUA  OKPYXXAIOLEro Mupa, MNPUMEHATb  (DYHKUMOHANbHBIA  A3bIK 418 ONUCaHWUSA U
MCCnefoBaHNs 3aBUCUMOCTEN MEXAY PU3NYECKMUN BENIMUNHAMUA;

* NOHMMAaTb W UCMONb30BaTb A3blK MOC/MELOBATENIbHOCTEN (TEPMUHbLI, CUMBOJSIMYECKME
0003HayeHus);

* MPUMEHATb (DOPMY/Ibl, CBA3aHHbIE C apU(IMETUYECKON U TEOMETPUYECKOI MPOrpeccusaMm, u
annapart, chopMMPOBaHHbIA NPU N3YYeHUU APYrnX pasfenos Kypca, K pelleHuto 3ajad, B TOM
4nCcne C KOHTEKCTOM U3 peasibHOM XM3HMU.

BbINYCKHUK NOTyYNT BO3MOXXHOCTb:

* NPOBOAUTL MUCCMEL0BaHNsA, CBA3aHHble C M3y4YeHUMEeM CBOMCTB (DYHKUWWA, B TOM uucie C
MCMOMb30BaHMEM KOMMbIOTEPA; Ha OCHOBE rpPalMKOB M3YYeHHbIX (YHKUMIA CTpouTb 6oree
CNOXHble rpadmkn (KyCOYHO-3aflaHHble, C «BbIKOMIOTbIMM» TOUKAMW U T. 1.);

* UCMONb30BaTb  (DYHKUMOHa/bHblE MPeACTaBNeHUs W CBOWCTBA  (PYHKUMIA  peLueHuns
MaTeMaTUYeCKMX 3afay 13 pas/iMyHbIX pasgenos Kypca;

* pewwatb KOMOMHMPOBAHHbIE 33a4n C NMPUYMeHeHNeM (POPMY/ M-ro YsieHa U CyMMbl NepBbIX
NYIEHOB apuU(METUYECKOW W TeOMETPUYECKOM MPOrpeccuid, NMPUMEHss npu 3TOM annapar
YPaBHEHWI N HEPABEHCTB;

MOHMMATb apUPMETUYECKYIO WU TEOMETPUYECKYHD MNPOrpeccun Kak (PYHKUMWM HATypasbHOro
apryMeHTa; CBA3bIBaTb apU(PMETUYECKYHO MPOrpeccuto C NMHENHbIM POCTOM, Fre0METPUYECKYHO
— C 9KCMOHeHUa/IbHbIM POCTOM.

AnemMeHTbl NPUKNaAHON MaTeMaTUKK

BbINYCKHUK Hay4nTCA:

* UCMOMb30BaTb B XOAe peLleHns 33fay 3/MeMeHTapHble MpPeACTaB/eHus, CBA3aHHble C
MPUBIMKEHHBIMY 3HAYEHUAMMN BENNYNH;

* CMNO0/Mb30BaTh NPOCTENMLLME CNOCOObI NPeACTaBNEHNS Y aHaIM3a CTaTUCTUYECKNX JaHHbIX;

* HaxoAMTb OTHOCUTE/IbHYHO YaCTOTY U BEPOSTHOCTL C/y4aliHOr0 COBbLITUS;

* pelsaTb KOMOUHATOPHbIE 33la4M Ha HaxoX/eHVe Yncna 06beKTOB NN KOMOUHALMIA.
BbINYCKHUK NOTYYNT BO3MOXHOCTb:

* MOHATb, YTO YMUCNOBble AaHHbIe, KOTOPblE WCMOMb3YHTCA [N XapaKTepuUCTUKN OObEKTOB
OKPY>KAtoLLLero Mupa, ABNSAIOTCA NPEUMYLLECTBEHHO MPUBIMXKEHHBIMW, YTO MO 3anucu Mpu-
ONVMKEHHBIX 3HAYEHWIA, COAEPXKaLLUMXCS B MH(OPMALMOHHBLIX WUCTOYHMKAX, MOXHO CyAauUTb O
MOrpeLUHOCTU MPUBIIKEHNS;

* MOHATb, YTO MOrPeLHOCTb pe3ynbTata BbIYMCIEHUA [O/MKHa ObiTb  COM3MepuMa C
MOrPeLUHOCTBLHO UCXOAHbIX AaHHBbIX;

* MPUOGPeCTN nepBOHaYasIbHbIA ONbIT OpraHu3auMy cbopa AaHHbIX MpyY NPOBeAEHUN orpoca
06LLECTBEHHOINO0 MHEHWS, OCYLLECTBAATL UX aHa/In3, NPeLCTaBNaTb pesy/bTaTbl .0Npoca B BUAe
Tabnuupl, fuarpamsl;
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* MPUOGPECTN OMbIT MNPOBEAEHUS CNY4YalHbIX 3KCMEPUMEHTOB, B TOM YMCE C MOMOLLbIO

KOMMbIOTEPHOI0 MOLENIMPOBaHUSA, MHTepNpeTaLnm Ux pe3ynbTaTos;

HaY4YMTbCA HEKOTOPbLIM CneuraibHbIM NMPréEMam peLleHns KOMOUHATOPHbIX 3a4ay.
PaLMoHanbHble ymcna.

BbINYCKHWK HayuuTCs:

1) BblpaKaTb 4YMCNa B IKBUBAIEHTHbIX (opMax, Bblbupas Haubonee NOAXOAALLYHO B
3aBMCMMOCTW OT KOHKPETHOM CUTYaLum;

2) CpaBHMBaTb M YNOPA0UMBaTh paLMOHa/IbHbIE YNCNA;

3) BbIMOMHATb BbIYMC/IEHNSA C PaLMOHA/IbHBIMK YMCNaMK, COYETas YCTHbIE U MUCbMEHHbIE
MPUEMbI BbIYUCNIEHWIA, MPUMEHATb KaJTIbKYNATOP;

BbINYCKHWK MONYYUT BO3MOXHOCTb:

4) NO3HaKOMUTbLCA C NO3ULMOHHBIMW CUCTEMaMU CUUCIIEHUA C OCHOBAHUAMM, OT/INYHBIMY
oT 10;

5) yrny6nTb 1 pa3suTb NpeaCcTaBneHNs 0 HATYpa/ibHbIX YNCnax U CBOWCTBAX AeNMMOCTM;

[elcTBUTENbHbIE YnCNa

BbINYCKHWK HayunTCs:

1) BnafeTb NOHATUEM KBafpaTHOr0 KOPHS, MPUMEHSATb €ro B BbIYMUC/IEHUAX.

BbINYCKHMK NONYYNT BO3MOXKHOCTb:

2) pasB/Tb MNPeACTAaB/eHVE O YWCNEe W YUCMOBbIX CUCTEMAX OT HATYpPaibHbIX [0
AENCTBUTE/bHBLIX YACEN; O PONN BbIMUCIEHWIA B YENOBEYECKON NPaKTUKeE:

3mepeHns, NpubnmxeHns, OLeHKN

BbINYCKHWK Hay4nTCs:

1)ucnonb3oBatb B XO4e PelleHns 3afay 3MeMeHTapHble NPeACTaBfieHNs, CBA3aHHble C

MPUBIMKEHHBIMW 3HAYEHUSIMI BEJTUYMH.

BbINYCKHWK NOMYYNT BO3MOXKHOCTb:

2)NOHATb, 4YTO YMCNOBble [JaHHblE, KOTOPble WCMOMb3YHTCA A8 XapaKTepucTUKN

00BEKTOB OKPY>KAIOLLEro MUpa, ABATCA NPEUMYLLEeCTBEHHO NPUGIMIKEHHBIMUY, YTO N0

3anncy NPUOIV>KEHHbLIX 3HAYEHUA, COAepPXKALLUMXCH B MH(IOPMALMOHHBLIX MCTOYHMKAX,

MO>XHO CyA1Tb O MNOrPeLHOCT Y NPUBAN>KEHMS;

Anrebpanyeckue BbipaXXeHus
BbINYCKHWK HayumnTcs:
1) BbINOMHATL NPeobpa3oBaHNA BbIPWKEHWI, COAePXKaLMX CTEMeHW C  LeNbIMU
rnokasatenssMu M KBagpaTHble KOPHWU;
2) BbIMOMHATL TOXAECTBEHHbIE NPE06pa3oBaHUs pPauUOHaANbHBIX BbIPAXKEHWUI Ha
OCHOBe MpaBu/l AEWCTBMIA HaZ MHOro4YsieHaMu 1 anrebpanyeckumm pooamu;
3) BbINOMHATL Pa3NOXeHre MHOrOUIeHOB Ha MHOXMUTESN,
BbINYCKHWK NOMYYAT BO3MOXKHOCTb:
4)HayunTbCA BbINOMHATL MHOroWaroBble NpeobpasoBaHNs pPaLMOHA/bHBIX BbIPaXKEHWI,
NPUMEHSA LIMPOKUIA Habop cnoco6oB 1 NPUEMOB;
YpaBHeHUA

BbINYCKHWK Hay4nTCS:

1) pewwatb OCHOBHblE BW/bl PaLNOHa/IbHBIX YpPaBHEHWUI C OAHOW NEepeMeHHON, CUCTEMbI
[BYX YpaBHEHWIi C [ABYMSA MePeMEHHbIMMU;

2) MOHMMATb YpaBHEHWE KaK BaXKHeWLlYH) MaTemMaTUYecKyro MOLefb ANS OnucaHus U
M3y4yeHNs pasHo0bpasHbIX peasibHbIX CUTYaLWiA, pellaTh TEKCTOBble 3afadn anrebpanyecknm
METOAOM;

3) NpUMeHATb  rpauyeckMe  NpefcTaBleHUs  ANA  UCCNefOBaHWUA  YpaBHEHWIA,
NCCNEeS0BaHNS U PELLEHNS CUCTEM YPaBHEHUI C ABYMS NePEMEHHbIMMU.

BbINYCKHWK NOMYYNT BO3MOXKHOCTb:

1) oBnageThb CneumanbHbIMU MPUEMaMW  PELLEHWSI YPaBHEHWA W CUCTEM YPaBHEHWIA;
YBEPEHHO MPUMEHATb annapaT YpaBHEHWA [ pelueHns pasHoobpasHbIX 3ajay U3
MaTeMaTUKN, CMEXKHbIX NPeAMET 0B, NPaKTUKM;



HepaBeHcTBa
BbINYCKHUK HayuuTCA:
1) NOHUMAaTb U MPUMEHATb TEPMUHONOIMIO U CUMBOJIMKY, CBSA3aHHbIE C OTHOLLEHMEM
HepaBeHCTBa, CBOMCTBA YMCNOBbIX HEpPaBeHCTB;
BbIMyCKHUK NONYYNT BO3MOXKHOCTb HAYUYNThCA:
2) pasHoo6pasHbIM NpueMam AokKasaTelbCTBa HePaBeHCTB.
OCHOBHbIE MOHATUA. YMCoBble PYHKLMN
BbINYCKHUK HayyuTCs:
1) cTpouTb rpamKn 3nemMeHTapHbIX (YHKLMWIA; MccnefoBaTb CBOWMCTBA  YMCNOBbIX
(PYHKLMIA HA OCHOBE M3Y4YeHWsi MOBEAEHUs UX rpafuKos;
BbINYCKHUK NOAYYAT BO3MOXKHOCTb HAyUMThCA:
2) NPOBOANTL UCC/EL0BaHWS, CBA3aHHbIE C U3YYEHUEM CBOWCTB (PYHKLMIA.

CopeprxkaHue ydebHOro npegmerta anrebpa
Anrebpanyeckue BblpaXeHNA
BblpaxeHve ¢ nepemMeHHbIMU. 3HaUYeHMe BbIPpaKEHUA C nepemeHHbIMU. [lonycTuMble 3HAYeHUA
nepemMeHHbIX. TOXAeCTBO. TOXAEeCTBEHHble NpPeobpa3oBaHUA anrebpanyecknX BbIPKEHWA.
[loKa3aTenbLCTBO TOXAECTB.
CTeneHb C HaTypasibHbIM MoKa3aTenemM n eé csoictBa. OgHouNeHbl. OfHOUNEH CTaHLAPTHOrO
Buga. CteneHb ogHouneHa. MHoroyneHsl. MHorouneH craHgapTHoro Buga. CTeneHb MHOro-
uneHa. CnoXeHwue, BblYMTAHME W YMHOXEHWEe MHOro4seHoB. POopMynbl COKPALLEHHOTO
YMHOXeHMWS: KBaApaT CyMMbl U KBaZpaT PasHOCTM ABYX BbIpaXXeHWI, Npon3BeLeHe pasHoOCTU U
CYMMbl [BYX BbIP&XEHWA. Pa3noXxeHWe MHOro4vsieHa Ha MHOXMUTeNW. BblHeceHMe 06LLero
MHOXWTENA 3a CKO6KN. MeTog rpynnmpoBKuU. PasHOCTb KBapaToB [BYX BbipaXeHuil. Cymma un
pasHOCTb KybOoB ABYX BblpakeHuid. KBagpaTHbIi TpéxuneH. KopeHb KBafpaTHOro TpéxusieHa.
CBoiicTBa KBapaTHOro TpéxuseHa. PasnoXeHne KBaApaTHOro TpEXUieHa Ha MHOXUTENN.
PaunoHanbHble BblpaeHWs. Llenble BbipaeHWs. [po6Hble BbIpaXXeHUs. PaumoHanbHas Apoob.
OCHOBHOe CBOWCTBO pauuoHasbHON Apobu. CroxeHwe, BblUMTaHWE, YMHOXEHWe U [efieHue
paumoHaIbHbIX Apo6ei. Bo3BeAeHMe pauuMoHaIbHOW Apobu B CTeneHb. TOXAECTBEHHblE
npeo6pa3oBaHWs paLMoHa/IbHbIX BblpaXKeHWA. CTeneHb C Lie/bIM MoKa3aTesieM 1 eé CBOMCTBA.
KBagpaTHble KOPHU. ApU(METUYECKNIA KBAAPATHBLIA KOPEHb M ero CBOMCTBA. TOXAECTBEHHbIE
npeobpa3oBaHns BbIPAXXEHWI, COAEPXKALLMX KBAAPATHbIE KOPHMU.
YpaBHeHUSA
YpaBHeHWe C 0HOIN nepeMeHHON. KopeHb ypaBHeHus. PaBHOCU/IbHbIE ypaBHeHWs. CBOWCTBa
YPaBHEHWI C OAHOM MNepeMeHHOW. YpaBHEHMEe KaK MaTemaTuyeckas MOfLeNb peabHOM
cuUTyaLmu.
JInHeliHoe ypaBHeHWe. KBagpaTHOe ypaBHeHue. PopMyna KOpPHER KBafpaTHOro YpaBHEHWS.
Teopema Bueta. PaunoHanbHble ypaBHeHUS. PelleHre pauoHaibHbIX YpaBHEHWIA, CBOAALLMXCS
K NIMHEHbIM WM K KBagpaTHbIM YpaBHEHWUAM. PelueHMe TeKCTOBbIX 3af4ay C MOMOLLbO
pauoHa/IbHbIX YPaBHEHWA.
YpaBHeHUe C ABYMS MepeMeHHbIMU. pamk ypaBHeHUst C ABYMS NepeMeHHbIMW. JIMHeliHoe
ypaBHeHwWe C ByMS MepeMeHHbIMU 1 ero rpaguk.
CucTembl ypaBHEHWI C [ABYMSA MepemMeHHbIMU. [pauyecknin  MeTod peLLeHnUs CUCTEMbI
YpaBHEHWA C ABYMSA MepeMeHHbIMW. PelueHne CUCTeM YpaBHEHWI MeTOLOM MOLCTaHOBKU W
cnoxeHus. Cuctema fBYyx ypaBHEHWi ¢ ABYMSA NepeMeHHbIMU KaK MOAeNb peasibHOW CUTYyaLun.
HepaBeHcTBa
Yucnosble HepaBeHCTBA M MX CBOMCTBA. COXEHWE M YMHOXEHWE UWCMOBLIX HEPaBEHCTB.
OueHMBaHWe 3HaYeHMs BbipaXXeHUs. HepaBeHCTBO C OLHOIN nepemMeHHON. PaBHOCKIbHbIE Hepa-
BEHCTBa. YMCNOBble NPOMEXYTKU. JINHENHbIE U KBaAPaTHbIE HEPaBEHCTBA C OHON NepeMeHHOMN.
CucTemMbl HEPaBEHCTB C O HOI NepPeMEHHOM.
Uncnosble MHOXKeCTBa
MHOXeCTBO M ero anemeHTbl. Crnocobbl 3afaHNA MHOXeCTB. PaBHble MHOXecTBa. [lycToe
MHOXecTBO. [ogmMHOXecTBO. Onepauun Haj MHOXecTBaMWu. VniocTpaums COOTHOLLEHWI
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MEXY MHOXeCTBaMU C MOMOLLbIO AmarpaMmm Jiniepa. MHOXeCTBa HaTypasibHbIX, LenblX,

paunoHasbHbIX Yncen. PaumoHanibHOe YnMCio Kak Apobb Buga m/n, rae T € Z., n € N, 1 Kak

OecKOHeYHas nepuoguyeckas aecATnyHas Apobb. MNpeactasneHve 06 MppauvoHasbHOM Yuche.

MHOXeCTBO [elCTBUTENbHLIX uuncen. [lpefcraBneHve [eNCTBUTENIbHOMO YWcna B BUfae

GECKOHEYHOI HeNneproamnYecKon fecaTUUHOM Apobu. CpaBHeHWE LeliCTBUTE/NbHbIX Yncen. CBasb

MEeXAY MHOXEeCTBaMU

DYHKUUN

UuncnoBble yHKLMN

PYHKUMOHA/bHbIE 3aBUCUMOCTM MeXAY BennuvHamu. [MoHATME (PYHKUMKM. PYHKUMA Kak

MaTeMaTuyeckas Mofefib peasibHOro npouecca. O6nacTb onpegeneHns U 06nacTb 3HayYeHUs

(yHKUMKU. Cnocobbl 3agaHns GyHKUMKU. padnk yHKLMK. MocTpoeHne rpamKoB MYHKLMIA C

MOMOLLbIO NpeobpaszoBaHuiA (nryp. Hynm yHKUMA. TIpOMEXYTKM 3HAKOMOCTOSHCTBA (DYHKLNN.

[MpomexKyTKn Bo3pacTaHus 1 YObIBaHWSA (yHKLMUN.

JInHeliHas yHKLMS, 06paTHas NPOMOPLMOHaNbLHOCTb, KBagpaTUiHas MYHKLUMSA, PYHKLMA Y = yX

,MX CBOIMCTBA U rpauKu.

YwncnoBble nocsiefoBaTelbHOCTH

MoHATMe uncnoBor nocnefoBaTeNlbHOCTU. KOHeYHble M GeCKOHeYHble Moc/ef0BaTe/lbHOCTY.

Cnocobbl 3afiaHnsi NocneaoBaTelbHOCTU. ApugMeThyeckas U reoMeTpuyeckas MNporpeccuu.

CBoMCTBa Y/1eHOB apuPMETUHECKO U reOMETPUYECKON nporpeccuin. ®opmMynbl 06Lero ysieHa

apUMMETNYECKON WM reoMeTPUYECKO nporpeccuin. ®opmMysibl CyMMbl M-MEPBbIX YIEHOB

apuMETUYECKOM M reoMeTpuyeckoir nporpeccuin. Cymma OGECKOHEYHOW reoMeTPUYECKOM

nporpeccun, y Kotopoil |<y| <1. MNpeactaBneHne 6ECKOHEYHON MePUOAMYECKON AEeCATUYHON

Apo6u B BUEe 06bIKHOBEHHOI ApO6W.

AnemMeHTbI NPUKIALHOM MaTeMaTUKK
MaremaTnyeckoe mopenvposaHue. MpoueHTHble pacyéTbl. POpMyna CNOXKHbLIX MPOLEHTOB.
Mpn6aMXKEHHBIE BbIUMCNEHNS. AGCONIOTHAA 1 OTHOCUTE/IbHAA MOrpeLtHOCTN. OCHOBHbIE Npa-
BUIA KOMOWMHATOPMKM. YacToTa M BEepPOATHOCTb ClyvyalHOro co 6bITus. Knaccuyeckoe
ornpeaeneHne BePOSTHOCTM. HavasibHble CBEAEHUS O CTaTUCTUKe. MpefAcTaBneHne LaHHbIX B
BUAe Tabnuy, KpyrosblX W CcTONGuYaTbIX Amarpamm, rpagukoB. CTaTUCTUYECKME
XapakTepuUCTUKN COBOKYMHOCTWM [JaHHbIX: CpefHee 3HayeHuWe, MojAa, pasmax, MejmaHa
BbIGOPKM.

Anrebpa B UICTOPUYECKOM PasBUTUMN

3apoxaeHune anrebpbl, KHUra O BOCCTAHOB/IEHUW M MPOTUBOMOCTaBeHNM Myxammega asib-
Xopesmu. ctopuns popmmrpoBaHns MaTeMaTUYeCcKoro A3blka. Kak 3apoannach naes KoopauHar.
OTKpbITNE NPPaLMOHaIBHOCTU. 13 UCTOPUIN BOSHUKHOBEHMS (DOPMYN ANS PELLEHUS YpaBHEHWIA
3-i n 4-i cTeneHei. WcTopus pasBUTMS MOHATUSA (YHKUMKW. Kak 3apogunack Teopus
BeposATHocTein. Yncna dunboHaqun. 3agada J1. MNMusaHckoro (PrboHauumM) 0 Kponmkax.

N.®. Marnmykuin. 1. Yebbiwes. H.W. Jlobayescknin. B.A. ByHsikoBckuid. A.H.
Konwmoropos. ®. Buer. M. depma. P. Aekapt. H. Taptanea. A. KapgaHo. H. A6enb. b. MNackanb.
N. Muzaxckuid. K. Taycc.

ApupmeTrka

PauuvoHasibHble 4vmncna. PaclunpeHne MHOXECTBa HaTypasilbHbIX 4YMCen 4O MHOXeCTBa
uenbix. MHOXecTBa LefbIX YMCcen A0 MHOXecTBa pauMOHabHbIX. PauyoHasbHOe YMCIo Kak
OTHOLUeHWe m/n, rAe m - Lesoe 4ncno, n— HaTypasibHoe. CTeneHb C LiefibIM MoKasaTesiem.

[elicTBuTeNbHble uncna. KeagpaTHbIli KOpPeHb M3 uucna. KopeHb TpeTbein CTeneHu.
3anuncb KOpHel ¢ NOMOLLIbIO CTENeHM ¢ APO6HbLIM NoKasaTesieMm.

MoHATMe 06 uvppaumoHasbHOM uYucne. VppaunoHaslbHOCTL YMCNa U HECOU3MEPUMOCTb
CTOPOHbI N fnaroHain KeagpaTta. JecAaTuyHble NpubamKeHns nppaunoHaibHbIX Yucen.

MHOXeCTBO  [eNCTBUTENbHbLIX  YMCeN;  MNpeAcTaBNeHne  AeACTBUTENbHLIX — YuMCen
6eCKOHEYHbIMW AeCATUYHBIMU Ap06aMn. CpaBHEHWE [eNCTBUTENbHbIX YNCEN.

KoopavHatHasa npsamas. M306paxkeHne ymcen ToUKaMy KOOPAMHATHON NpsiMoid. YncnoBble
MPOMEXYTKM.



11

N3mepeHnsn, npubnuxeHus, OLeHKW. Pa3vepbl O06LEKTOB OKpyKawowero mupa (oT
3NleMeHTapHbIX YacTul, [0 BceneHHoOR), A/IMTENIbHOCTL MPOLLECCOB B OKPYXKAtOLLEM MUpE,
BblgeneHne MHOXWTENA - CTeNeHn [ecATM B 3anvMcu uucna. TpubnvkEHHoe 3HauveHue
BEMYMHbI, TOYHOCTb NPUGIKeHUA. MPUKMAKA 1 OLeHKa pe3y/ibTaToB BbIYUC/IEHWA.

AJNCEBPA

Anrebpanyeckme BblpaXeHUs. ByKBeHHblE BbIpaXXeHUs (BbIPXKEHUSI C NepeMeHHbIMU).
Uncnosoe 3HaueHMe OYKBEHHOrO BbIpaXXeHWUsA. JloMyCTWMble 3HAYeHUs  MepPeMEHHbIX.
MofcTaHOBKa BblpaXXeHWI BMeCTO nepeMeHHbIX Mpeobpa3oBaHue OYKBEHHbIX BbIPaXXEHWUIA Ha
OCHOBE CBOWCTB apUPMETUYECKMX AECTBUIA. PaBeHCTBO 6YKBEHHbIX BbIPaXXEHWIA. TOXAECTBO.

CTeneHb C HaTypa/bHbIM MOKa3aTesieM 1 eé CBOWCTBA, OAHOUMNEHbI U MHOTOU/IEHbI. CTeneHb
MHOrousieHa. CroXeHue, BblYMTaHUe, YMHOXEHWE MHOro4sieHoB. POpMysibl COKPaLLEHHOrO
YMHOXeHWS: KBagpaT CyMMbl W KBagparT pasHocTM. dopmyna pa3sHOCTM KBafpaToB.
Mpeo6pa3oBaHue LeNoro BbipaXXeHUs B MHOMOY/eH. Pa3fioXeHne MHOro4/IEHOB Ha MHOXMUTEN.
MHOrouneHbl ¢ OAHOW nepemMeHHOM. KopeHb MHOrouneHa. KBagpaTHbI TPEXUEH; pasnoXeHune
KBaJpaTHOro TpéxuneHa Ha MHOXUTENN.

Anrebpanuyeckasd apobb. OCHOBHOe CBOWCTBO anrebpanyeckoii Apobu. CroxeHue,
BblUMTaHWe, YMHOXeHWe, aeneHne anrebpamyecknx apobeid. CTeneHb C Le/bIM NoKasaTeneM u
eé CBOiiCTBa.

PaLoHasbHble BbIpaXeHWs 1 UX NpeobpasoBaHns. [oKas3aTe/lbCTBO TOXKAECTB.

KBagpaTHble KopHU. CBONCTBA apUPMETUUECKNX KBAAPaTHbLIX KOPHel U UX NPUMEHEHNS K
npeobpa3oBaHMIO YNCIIOBbIX BbIPXKEHWNIA U BBIYNCIIEHNSAM.

YpaBHeHUS. YpaBHeHWe C OAHOM nepeMeHHON. KopeHb ypaBHeHUs. CBOMCTBA YMCNOBbLIX
paBeHCTB. PaBHOCUIbHOCTb YpaBHEHUN.

JInHeliHoe ypaBHeHve. KBagpaTHoe ypaBHeHMe: (hopMy/na KOpHeli KBafpaTHOro ypaBHEHUS.
Teopema BureTa. MNpuMmeHeHMe ypaBHEHWI, CBOAALLMXCA K IMHENHBIM W KBagpaTHbIM. [MpurmMepsl
PELUEHMSI YpaBHEHWIA TPETbeW W YETBEPTOWM CTeneHel. PelleHne [ApPO6HO-paLMOHabHbIX
ypaBHEHUN.

YpaBHeHUe C ABYMSI MepemMeHHbIMW. JIMHEHOe YypaBHEHWe C ABYMS MepeMeHHbIMU,
MpYMepbl PeLLeHNs YpaBHEHWIA B LiebIX YMcnax.

Cuctema ypaBHeHWI C [ABYMS MepeMeHHbIMW. PaBHOCWNBHOCTb cucTeM. CUCTeMbl ABYX
NIMHEVHbIX YpaBHEHWA C [ABYMS MNepeMeHHbIMU; peLUeHWe MOLCTAHOBKOM U C/OXEHUEM.
MprMepbl PeLIeHNs CUCTEM HEJIMHENHbIX YPaBHEHWIA C ABYMS NMepPeMEeHHbIMU.

PeLLeHVe TEeKCTOBbIX 334a4 anrebpanyeckum cnocobom.

[lekapToBbl KOOPAUHATLI Ha MIOCKOCTU. [paduyeckas MHTeprnpeTauns ypaBHeHUs C 4BYMS
rnepemMeHHbIMU. ['patnK NMHEAHOTO YpaBHEHWS C ABYMSA NePeMEHHbIMU; YI0BON KO3MHULIMEHT,
MpAMOMA; ycnoBve napanfeibHoCTU NpsMbIX. payk NPOCTEALWNX HENMHENHbIX YpaBHEHWIA:
napabona, runep6ona, OKPYXXHOCTb. I"paduyeckas MHTepnpeTaLms CUCTEM YpPaBHEHUI C ABYMS
nepeMeHHbIMU.

HepageHcTBa. YMCnoBble HepaBeHCTBA U UX CBOMCTBA.

HepaBeHCTBO C OZ{HOW MepemMeHHO. PaBHOCU/IbHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBa
C OfiHOM nepeMeHHOW. KBagpaTHble HepaBeHCTBa. CUCTEMbI HEPaBEHCTB C O4HOIN MepeMeHHOMN.
dYHKLUMN

OCHOBHble MOHATUA. 3aBUCMMOCTU MeXAy BenmyMHamu. TMoHATME (yHKuMK. 06nacTb
onpesenieHnss U MHOXECTBO 3HauyeHWin QyHKuun. Cnocobbl 3afaHus  ¢yHKuMK. [padumk
(yHkumn. CBoicTBa (DYHKUMIA, WX OTOGpaxeHwe Ha rpaduke. [pumepbl rpadmkoB
3aBMCUMOCTEN, OTPaXAIOLLMX peasibHble NPOLECChI.

UucnoBble  (yHKUMW.  PYHKUMW,  ONUCbIBaKOLLME  MPAMYIO U 0OpaTHyHo
MPONOPLUMOHasbHbIE 3aBUCUMOCTU, UX rpauKky 1 CBOMCTBA. JIMHENHaA yHKUMA, eé rpadmK un
cBoiicTBa. KBagpaTvyHaa (yHKUuuMA, ee rpapuk u cBoilcTBa. CTeneHHble (QYHKUMM C

HaTypa/ibHbIMX NoKa3aTensaMun 2 n 3, x rpamku n ceoinctea. Ipadmky hyHKLMIA y=N.-'T, y=V{x,
y=|x|.
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Uuncnosble nocnefoBaTesibHOCTU. TOHATME  YMCNOBOW MOC/NeA0BaTeNlbHOCTU. 3afaHue
nocnefoBaTeNlbHOCTW PEKYPPEHTHOM POPMYON 1 (hOPMY/O N-ro YfeHa.

ApudmeTryeckas n reometTpuyeckas nporpeccuu. Popmynbl N-ro uneHa apupmeTUyecKon
M TeOMETPUYECKOM MPOrpeccuin, CyMMbl MepBbIX N-X 4/eHOB. 1306paXeHne u4/eHOB
apUMMETNYECKON N reOMeTPUYECKO Mporpeccuii TOUKaMW KOOPAUHATHOM NAOCKOCTW.
JIVHeRHbIA 1 3KCMOHEHUMabHbLINA POCT. CNOXHbIE MPOLEHTLI.

BepoATHOCTb M CTaTUCTMKA

Cratuctuka. TabnnyHoe W rpauyeckoe npefCcTaBleHNe [aHHbIX, CTon64YaTble u
KpYroBble Auarpammbl, rpauku, MNpUMEHeHWe AauarpaMMm W rpamkoB NS  OnNMcaHus
3aBUCUMOCTE peasibHbIX BENNYUH, W3BMIEYEHWE WHGopmauuy u3 Tabnuy, AuvarpaMm  u
rpagukoB. OnucaTeflbHble CTATUCTUYECKME MOKasaTenn UMCNOBbIX HAbopoB: cpefHee
apudmeTyeCcKoe, MefmaHa, Haubosbllee UM HauMMeHbluee 3HaveHus. Mepbl paccenBaHus:
pasmax, AUCrepcus u cTaH4apTHOe OTK/IOHEHNE.

CnyyaiiHasd W3MeH4YMBOCTb. VI3MEHUMBOCTb MpY M3MepeHusX. Peluatolive npasuma.
3aKOHOMEPHOCTUN B M3MEHUMBBIX BE/IMYMHAX.

CnyvaliHble cobbITUSA.  CnyvaliHble  ONbITbl  (3KCMEPUMEHTbI),  3/EMEHTapHble
CyYaiHble cobbITUS (MCXO/bl). BEPOSATHOCTI 3nEMEHTaPHbIX COObITUIA. COOLITUA B CNyYaliHbIX
3KCMeprMMeHTax 1 61aronpuATCTBYIOLLME 3/leMeHTapHble COObITUS. BeposTHOCTM Cny4valHbIX
CO6bITUI. OnbITbl C PaBHOBO3MOXHbLIMU  3/IEMEHTaPHbLIMU  CObbITUAMK.  Knaccuyeckue
BEPOSATHOCTHbIE OMbITbl C WCMNO/b30BaHNEM MOHET, KyOuKoB. [peAcTaBfieHWe COObITUIA C
MOMOLLbIO Auarpamm Jisiepa. MpoTUBONONOXHbIE COOLITUA, 0O0bLEAMHEHME U NepeceyeHune
CoObITMI.  TpaBWNO  CNOXeHWs  BepoATHocTel. CnydyaliHblii - Bblbop.  [peacTaBneHve
aKcnepuMeHTa B BuAe JepeBa. HesaBuUCUMble COObITUA.  YMHOXEHWE BEPOSTHOCTEN
He3aBUCKUMbIX COObITUIA. [locnefoBaTe/lbHble He3aBMCUMble UCMbITaHWA. [peAcTaBneHe o
HE3aBUCKMbIX COObITUAX B XMU3HW.

DneMeHTbl KOMOUHATOPUKK. MpaBnno YMHOXEHWS, NepecTaHOBKY, (hakTopuan vucna.
CoueTaHus 1 Yncno coveTaHnin. Popmyna umncna coueTaHuin. TpeyronbHuK Mackans. OnbITbl €
60/bLIMM YMCNIOM PABHOBO3MOXHbIX 3/IEMEHTAPHbIX COObITUIA. BbluncrieHe BEpOATHOCTEN B
onbiTax C NPUMEHEHNEM KOMOWHATOPHbLIX opmyn. cnbiTaHusa BepHynnn. Ycnex u Heypada.
BeposTHOCTM COObITUIA B CEpUM UCTIbITAHWIA BepHY K.

CnyvyaliHble Be/IMYMHbI. 3HAKOMCTBO CO C/lyYaliHbIMW BENMYMHAMW Ha NpuUmepax
KOHEYHbIX AVCKPETHBIX Cy4YailHbIX BeNUYNH. PacnpefeneHre BeposTHOCTeNn. MaTemMaTnyeckoe
oXngaHve. CBOWCTBa MaTeMaTU4eCcKoro oxwuaaHus. TOHATME O 3aKOHe 60/bLUMX YuCcen.
W3mepeHmne BepoATHOCTEN. MpuMeHeHMe 3aKoHa 60/bLUNX YMCEN B COLMONOrAM, CTPaxoBaHUW, B
34paBooxpaHeHnK, obecreveHny 6e30MacHOCTY Hace/leHNs B Ype3BblYaiHbIX CUTYaLMsIX.

Jlornka n MHoXkecTBa

TeopeTUKO-MHOXECTBEHHbIE MOHATUA. MHOXeCTBO, 3/IeMEHT MHOXecTBa. 3afjaHue
MHOXECTB Mepeync/ieHNeM 3/1IEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. CTaHAapTHble
0003HaYeHNA YNCNOBbIX MHOXECTB. 1yCTOe MHOXECTBO U ero obo3HayeHue. MOAMHOXECTBO.
O6beanHEHME N NepeceyeHne MHOXECTB, Pa3HOCTb MHOXECTB.

MnnocTpaumst OTHOLLEHMIA MeXAY MHOXECTBaMM C MOMOLLbIO AvarpaMm Jitnepa—BeHHa.

ONEeMEHTbI nornkun. TloHATME O PaBHOCW/ILHOCTW, CNefoBaHWKW, YnoTpebrieHue
NOTUYECKUX CBA3OK ecnu...,TO..., B MOM U MONb-KO B MOM C/lyyae, JIOTUYECKMe CBA3KWN U,
unu.

MatemaTnka B UICTOPUYECKOM Pa3BUTUN

VicTopusa (opmMupoBaHUs NOHATUSA YMCa: HaTypasibHble Yncna, Apobu, He[OCTaTOYHOCTb
paumMoHa/IbHbIX YMCEN A5 TeOMETPUYECKMX U3MEPEeHWIA, nppaumoHaibHble yncna. CTapuHHbIE
cucTembl 3anmncu umcen. Opobu B BasunoHe, Ervnte, Pume, OTKpbITUE AECATUYHBLIX APOGENA.
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CTapuHHble cuUcTembl Mep. [ecATuyHble Apobu U MeTpuyeckas cuctema Mep. [losiBneHue
oTpuULaTeNbHbIX Yncen u Hyns. J1. MarHuukuia. J1, iinep.
BO3HMKHOBEHNE MaTeMaTUKW KaK HayKW, 3Tanbl ee pa3BuTuA. OCHOBHble pasfensl
MaTeMaTuKW. BblgatoLmecs maTteMaTukKn U UX BKNag B pasBuTUe HayKu.
beckoHe4YHOCTb MHOXecTBa MPOCTbIX Yncen. Yucna U AanHbl OTPe3KOB. PaloHabHble
yuncna. MNoTpebHOCTL B MppaLMoHabHbIX Yucnax. LLkona Mudaropa
3apoxaeHne anrebpbl B Hefgpax apugmeTukun. An-Xopesmu. PoxaeHue OyKBEHHOW
cumBonukn. MN.depmva, ®. Buet, P. [ekapT. VicTopusi BOnpoca 0 HaxoXaeHU (hopmy/ KOpHEN
anrebpanyecknx ypaBHEHWIA, HepaspeLUMMOCTb B paAuKasax YpaBHEHMI CTeneHu, 60/blue
yeTblpex. H. Taptanbs, K. KapgaHo, H.X. A6enb, 3. Manya.
V306peTeHre mMeTofa KOOPAMHAT, MO3BOJAKOLLEr0 MepeBOAUTb FeOMETPUYECKMe 0OBEKTbI
Ha A3blK anrebpbl. P. [Oekapt un 1. ®epma. MNMpumMepbl pa3fMyHbIX CUCTEM KOOPAMHAT Ha
NIOCKOCTMW.
3agava JleoHappao MusaHckoro (PuboHayum) o Kponmkax, uncna duboHaqyumn. 3agayva o
LIaxXMaTHOM [OCKe.
VcTOKM Teopun BEPOATHOCTEN: CTPaxX0oBOe AeN0, asapTHble Urpbl. M. ®epma 1 b. Mackanb.
A, bepHynnu. A.H. Konmoropos.
PO/lb POCCUMICKMX Y4YeHbIX B pa3BuTUM matematukun: J1. Siinep. H.WU. Jlobauesckuia,
M.N.Yebbiwes, C. Kosanesckas, A.H. Konmoropos.
MatemaTtuka B pa3sBuTun Poccuu: eTp |, LIKoNa MaTeMaTUyecKnX U HaBUraLKnx Hayk,
passuTre poccuitickoro gnota, A.H. Kpbinos. Kocmuyeckas nporpamma n M.B. Kengpbiw.

HanpaBneHns NpoeKTHOW AeATe/IbHOCTU

OfHVM ©3 nyTen (opmupoBaHus YY[l B OCHOBHOW LUKOMe SBNSETCH BK/IHOYEHME
obyyaromxca B y4ebHO-MCCMeA0BATEIbCKYIO U MPOEKTHYH AeATeNlbHOCTb, KOTOpas MOXeT
OCYLLLECTB/IATLCA B pamMKax peasm3aumu nporpammbl y4e6HO-UCCNe0BaTE/IbCKON U NPOEKTHOM
fesTenbHoCTW. [lporpaMma OpMEHTMpOBaHa Ha MCMO/Mb30BaHWE B pamKax YPOUHON W
BHEYPOUHOW [eATeIbHOCTW A/ BCEX BUAOB 06pa3oBaTe/lbHbIX OpraHv3auuii npu nosiyyeHun
OCHOBHOr0 06LLero o6pasoBaHus.

Cneunguka NPOEKTHON [eATeNIbHOCTU 00yYaloWMXCA B 3HAUYUTENIbHON CTeMneHu
CBsAi3aHa C OpVeHTaLMeil Ha Mony4YeHVe NPOEKTHOro pe3ysibTata, 06ecrneynBatoLLero peLleHmne
NPUKMALHOM 3afaunM N VMEHLEro KOHKPeTHOe BblpakeHue. [MpoekTHas [eATelbHOCTb
06y4aroLLerocs paccMaTpuMBaeTCA C HEeCKONbKUX CTOPOH: NPOAYKT Kak MaTepuan30BaHHbIN
pe3ynbTar, NPOoLEeCcC Kak paboTa No BbIMOSHEHWIO MPOEKTA, 3aliMTa NPOeKTa Kak WICTpauus
06pa3oBaTefibHOro AOCTMXKEHUA OOYYaloLLerocs W OpWEHTMPOBAHa Ha (OPMUPOBAHME U
pa3BMTVE MeTanpeaMeTHbIX U IMYHOCTHBIX Pe3y/IbTaToB 00y4atoLLMXCs.

Tembl NPOEKTOB, NMpefnaraeMblX B 7 Knacce:

1) CTapuHHble cucTembl 3anucu uyucen. Apobu B BasunoHe, Erunte, Pume, OTKpbITUE
AECATUYHBIX APO6EiA.

2) CTapuHHble cuctembl Mep. [ecATUYHbIe 4po6K N METPUYECKas CUCTEMA Mep.

3) Bblgarouimecs mateMaTUKKU U UX BKNag B pasButue Hayku. (J1. MarHuukuia, J1. Siinep.)

Tembl NPOEKTOB, NMpearaeMbiX B 8 Knacce:

1) LWkona Mudaropa.

2) 3apoxzeHne anrebpbl B Hegpax apudmetukn. An-Xopesmu.

3) PoxaeHne 6ykBeHHoON cumBonuki. M.depma, ®. Buet, P. [ekapT.

TemMaTuyecKunin nnaH

Ne Tema Kos1-Bo 4acoB

7 Knacc
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1 | JInHeinHOe ypaBHEHWE C OHOW NepeMeHHOIA. 15

2 | CTteneHb ¢ HaTypa/ibHbIM NokasaTteneMm. OgHouYNeHbl. MHOMOYNeHsI. 15
CnoxkeHune 1 BblYMTaHNE MHOTO4/1EHOB.

3 | ¥YMHOXeHVe ofHOuYleHa Ha MHOTOYeH. Y MHOXKEHME MHOToU/IeHa Ha 15
MHOrou/ieH. Pa3no)keHne MHOrouIeHOB Ha MHOXUTENN.

4 | ®opMy/bl COKPALLEHHOIO YMHOXEHWS. 13

5 | Cymma 1 pasHOCTb Ky60B [BYX BbIpaXKeHWIA. MpUMeHeHMe pasnyHbIX 9
CNoco60B Pa3/IoKeHNs MHOro41eHa Ha MHOXUTENN.

6 | DYHKUMW. 12

7 | CUCTEMbI INHENHBIX YPaBHEHWIA C ABYMS NEPEMEHHbIMU. 19

8 | O606LeHME 1 CcUCTEMATIN3ALMS 3HAHWUIA YYaLLMXCA. 7
WToro: 105

8 Knacc

1 | PaumoHanbHble 4po6u. 23

2 | KBagpaTHble KOpHMW. 20

3 | KBagpaTHble ypaBHEHUA. 23

4 | HepaBeHCTBa. 20

5 | CTeneHb C LenbIM NnokasaTesnieM. SNeMeHTbl CTATUCTUKN 12

6 | VIToroBoe NoBTOpPEHNE. 7
WToro: 105

9 Knacc

1 | MNoBTOpeHune Kypca 8 Knacc. 4

2 | 'naBa 1. HepaBeHCTBa. 20

3 | Mnasa 2. KBagpatnyHas QyHKLmMS. 33

4 | 'naBa 3. DnemMeHTbl NPUKNafHOM MaTeMaTUKN. 17

5 | naBa 4. Yncnosble NOCIef0BaTENILHOCTH. 21

6 | MNoBTOpPEeHMe 1 cucTemartmsalms yuebHoOro marepmana 10
WToro: 105

KaneHgapHo-TemMaTnyeckuii niaH
Anrebpa
7 Knacc

Ne Tema

1 | BBeaeHue B anrebpy

2 | BBeneHve B anrebpy

3 | BeeaeHue B anrebpy

4 | JInHeliHoe ypaBHeHWE C O4HOIN NepemMeHHOM

5 | JInHeinHOe ypaBHEHWE C OHOI NePEMEHHO

6 | JInHeinHoe ypaBHEHWE C OfHOV NePeMEHHON

7 | JInHeinHoe ypaBHEHWE C OfHOV NePEMEHHON

8 | JInHeinHOe ypaBHEHWE C OHOM NepemMeHHON

9 | PeleHue 3aa4 C NOMOLLbHO YpaBHEHW

10 | PelueHwe 3aa4y C MOMOLLHO YpaBHEHWI

11 | PelueHue 3aa4 C NOMOLLbIO YPaBHEHWIA

12 | PelueHue 3a4a4 C NOMOLLbIO YPaBHEHWIA

13 | PelleHve 3aa4y C MOMOLLbIO YPaBHEHNI

14 | ToBTOpeHWe 1 cucTeMaTm3auma y4ebHoro matepuana «J/IMHeinHoe ypaBHeHUe C OLHOM
nepemMeHHOW»

15 | KoHTponbHas paboTa No 1 «/IMHeiHoe ypaBHEHWE C OJHO NepeMeHHON»




15

16 | ToXXAeCcTBEHHO paBHbIe BbIpaXKeHNA. ToxXaecTBa

17 | ToxaecTBeHHO paBHbIe BblpaXKeHUA. TOXAeCTBa

18 | CteneHb C HaTypa/ibHbIM NOKa3aTenem

19 | CTeneHb ¢ HaTypa/ibHbIM MOKa3aTeem

20 | CteneHb C HaTypa/ibHbIM NoKasaTesieM

21 | CBoiicTBa CTENEHN C HaTypa/ibHbIM NOKas3aTenem

22 | CBoiicTBa CTENEHN C HaTypa/lbHbIM NOKa3aTenem

23 | CBoiicTBa CTENEHN C HaTypa/lbHbIM NOKa3aTenem

24 | OgHouUNEHbI

25 | OfHOuUNEHbI

26 | MHorou4neHsl

27 | CNnoXKeHue 1 Bbl4MTaHe MHOro41eHoB

28 | CnoXkeHue 1 Bbl4MTaHNe MHOIO4Y/1IeHOB

29 | CnoXkeHue 1 Bbl4MTaHNe MHOI0Y/1IEHOB

30 | KoHTponbHas paboTa Ne 2 «CTeneHb ¢ HaTypasibHbIM NokasateneM. OHOU/EHBI.
MHorousneHbl. CNnoXkeHne 1 BblunTaHUe MHOTOU/IEHOBY»

31 | YMHOXeHne oHOY/1IeHa Ha MHOT 04 1eH

32 | YMHOXXEHMe 0jHoU1IeHa Ha MHOT0Y/IeH

33 | YMHOXeHMe 04HOY/1eHa Ha MHOTO4/1eH

34 | YMHOXEHMe 0jHoUIeHa Ha MHOT0U/IeH

35 | YMHOXeHMe MHOro4/ieHa Ha MHOrousieH

36 | YMHOXXeHMe MHOroy4sieHa Ha MHOrousieH

37 | YMHOXXEHMEe MHOro4ieHa Ha MHOT04/IeH

38 | YMHO)XeHMe MHOro4/ieHa Ha MHOrou/ieH

39 | Pa3noxxeHne MHOro4/1EHOB Ha MHOXMTENN.BbIHECEHMe 0BLLIEro MHOXWUTENS 38 CKOOKK

40 | Pa3noyeHne MHOro4Y/1EHOB Ha MHOXUTENN. BbIHeCeHMe 06LLLEro MHOXUTENSA 38 CKOOKM

41 | Pa3no)eHne MHOrQ4Y/1EHOB Ha MHOXXUTENN.BbIHeCeHMe 06LLIEro MHOXUTENSA 38 CKOOKM

42 | Pa3noxeHne MHOro4Y1eHOB Ha MHOXUTenu. Metoa rpynnunpoBKiy

43 | PasnoxeHne MHOro41IeHOB Ha MHOXUTeNN. MeTop rpynnupoBKn

44 | Pa3noxeHve MHOro41eHoB Ha MHOXUTenu. Metof rpynnnpoBKu

45 | KoHTponbHas paboTta Ne 3 «YMHOXeHWE 0HOU/IEHa HA MHOTOY/EH. Y MHOXEHME
MHOro4/1eHa Ha MHOrouYsieH. Pa3no)keHne MHOro4IEHOB Ha MHOXUTENN

46 | MNponssefeHne pa3HOCTU U CYMMbI ABYX BblpaXKeHWIA

47 | lMpounssefeHne pasHOCTN U CYMMbI IBYX BbIPQXXEHWI

48 | MpounsseseHme pasHOCTN U CYMMbI IBYX BbIPQXKEHMI

49 | Pa3HOCTb KBaJpaTOB [ABYX BbIPaXXEHWIA

50 | Pa3HOCTb KBaJpaToB [jBYX BblpaXXeHWI

51 | KBagpat cymMMbl 1 KBaZpaT PasHOCTY ABYX BbIPaXXEHNI

52 | KBagpat cymMmbl 1 KBaZpaT pasHOCTU [BYX BbIpaXXeHWU

53 | KBagpart cymMbl 1 KBaZIpaT pasHOCTY ABYX BbIPaXXEHNI

54 | KBagpat CyMMmbl 1 KBaZpaT pasHOCTW ABYX BbIpaXKeHWi

55 | Npeobpa3zoBaHne MHOro4/1IeHa B KBaApaT CyMMbI U PasHOCTU BYX BbIpaXKeHUN

56 | Mpeobpa3zoBaHye MHOro4/IeHa B KBaApaT CyMMbl UM PA3HOCTU BYX BbIPaXEHWI

57 | MNMpeobpa3oBaHye MHOro4/IeHa B KBaAPaT CYMMbI UM Pa3HOCTU [BYX BbIPaXKEHWA

58 | KoHTponbHas paboTa No 4 «®opMy/ibl COKPALLEHHOTO YMHOXEHUS»

59 | Cymma 1 pa3HOCTb Ky6O0B [1BYX BblpaXKeHWI

60 | CymMa 1 pa3HOCTb KY60B [BYX BblpaXXeHWI

61 | MpyMeHeHNe pa3nNYHbIX CNOCOB0B Pa3/IOXKEHNA MHOTO4Y/IEHa HA MHOXWUTE/IN

62 | MpumeHeHWe pa3INYHbIX CNOCOO0B Pa3/IOKEHNS MHOrO4Y/1eHa Ha MHOXXUTENN

63 | MNMpyMeHeHne pasnnyHbIX CNOCOO0B Pa3/IOXKEHNS MHOTO4Y/IEHA HA MHOXWUTEN
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64 | NprMeHeHne pas3NyHbIX COCOB0B Pa3/IOXEHNS MHOTOY/IEHA HA MHOXUTENN

65 | MNMoBTOpeHWe 1 cucTemMaTM3alms yyebHoro marepuana Teme «CymMmmMa v pasHOCTb Ky60oB
[BYX BblpaXeHWiA. MprMeHeHVe pa3nnyHbIX CNOcoB0B PasfoXeHns MHOIoY1eHa Ha
MHOXUTENN»

66 | MNoBTOpeHue 1 cucTemMaTu3aums yuyebHoro matepuana teme «CymMmmMa 1 pasHoCTb Ky60B
[BYX BblpaXeHWiA. MprMeHeHVe pa3nnyYHbIXCNOCO60B PasoXKeHWsi MHOro4ieHa Ha
MHOXUTENIN»

67 | KoHTponbHas pabota Ne 5 «CymMma 1 pasHOCTb Ky60B [iBYX BbIpaXXeHWIA. [pumeHeHne
pas/IMYHbIX CNOCO60B Pa3OXEHNA MHOTQ4/1IEHA HA MHOXUTEIN

68 | CBA3n Mexay BenmynHaMn. yHKLMA

69 | CBA3M MeXay BeiM4nHaMu. PyHKUMA

70 | Crnoco6bbl 33faHNA (YHKLUN

71 | Crnoco6bbl 33aHNA (PYHKLUN

72 | I'patmK hyHKUMN

73 | 'patmK hyHKUMN

74 | NInHeinHas yHKUWSA, eé rpaduK 1 CBOCTBA

75 | lnHeHas hyHKUMS, eé rpadmk 1 CBOMCTBA

76 | JInHenHas hyHKUWMS, e€ rpadmK 1 CBOMNCTBA

77 | NnHeitHas yHKUMS, eé rpadmk 1 CBOMCTBa

78 | NoBTOpeHWe 1 cucTemMaTn3alms y4ebHoro marepumana no Teme «@yHKUUm»

79 | KoHTponbHasa pabota No 6 no teme «DyHKLMN»

80 | ¥YpaBHeHUs Cc ABYMA NepeMeHHbIMU

81 | ¥YpaBHeHuWd C ByMSA NEPEMEHHbLIMN

82 | JInHeinHOoe ypaBHEHWE C ABYMS MEPEMEHHBIMM U €r0 rpafuk

83 | JlnHeinHOe ypaBHEHWE C ABYMS MEPEMEHHbIMU U ero rpafuk

84 | JInHeiHOe ypaBHEHWE C ABYMS MePeMEHHbIMM U ero rpafuk

85 | CucteMbl ypaBHEHWI C ABYMS MepeMeHHbIMU. [padmyecKmnii MeTog, peLLeHnst CUCTEMbI
[BYX NIMHENHbIX YPaBHEHWI C IBYMSA NepeMeHHbIM

86 | CucteMbl ypaBHeHWI C ABYMS MepeMeHHbIMU. ['padmyeckunii MeTog, peLLeHns CUCTEMbI
[BYX NIMHEAHbIX YPaBHEHWI C IBYMS NePeMEHHbIMM

87 | CucteMbl ypaBHeHUI C ABYMS MepeMeHHbIMU. ['padmyeckunii MeTog, peLLeHns CUCTEMbI
[BYX JIMHEAHbIX YPaBHEHWI C IBYMSA NepeMeHHbIMM

88 | PeLeHue cUCTEM NIMHENHBIX YPaBHEHWUI METOLOM MOACTaHOBKM

89 | PeLueHme CUCTEM NIMHENHBIX YPaBHEHWI METOLOM MOACTaHOBKM

90 | PeLleHue CUCTEM NIMHENHBIX YPaBHEHWIA METOLOM CI0XKEHUS

91 | PeLleHWe CUCTEM JINHENHBIX YPaBHEHWIN METOLOM C/I0XKEHUA

92 | PeLleHue CUCTEM NIMHENHBIX YPaBHEHWI METOLOM CI0KEHMS

93 | PelueHwe 3a/1a4 C MOMOLLHO CUCTEM JIMHENHBIX YPaBHEHUI

94 | PelleHwue 3afa4 C MOMOLLbIO CUCTEM JIMHEAHbBIX YpaBHEHWA

95 | PelueHwe 3a/1a4 C MOMOLLH CUCTEM JIMHENHBLIX YPaBHEHUM

96 | PelueHwue 3afa4 C MOMOLLIO CUCTEM NINHENHbLIX YpaBHEHWA

97 | MoBTOpPeHWe 1 cucTeMaTm3aLms yuebHoro marepuana no Teme «CUCTeMbI IMHENHbIX
YPaBHEHWI C ABYMS NepeMeHHbIMY»

98 | KoHTponbHas paboTa Ne 7 no Teme «CUCTEMbI NIMHENHBIX YPaBHEHWIA C ABYMS
nepemMeHHbIMU»

99 | MoBTOpeHWe 1 cucTeMaTM3aLms y4ebHoro marepuana. JINHeliHoe ypaBHeHMe C OfHOM
nepeMeHHOIA

100 | MNoBTOpPEHUE 1 cUCTEMATM3ALMS YH4eBHOro MaTepuana. Lienble BbIpaXXeHus

101 | lMoBTOpPEHWE N cucTemaTn3aLusa y4ebHoro marepuana. PyHKLUUN.

102 | MNMoBTOpEHME N cucTemMaTn3aLms yuebHoro matepmana. CUCTeMbl SIMHENHbIX YPaBHEHWIA C

ABYMA NEPEMEHHBIMN.
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103 | INoBTOpPEHUE 1 CcUCTEMATM3ALMSA YH4eOHOro MaTepuana.
104 | ToroBas KOHTponbHas paboTa no Teme «O606LLEHNE N CUCTEMATM3ALMNA 3HAHNIA
yyaLmxcs»
105 | AHanm3 KOHTPO/bHOI PaboThl. [OBTOPEHME 1 CcUCTEMaTM3aLMs y4eObHOro MmaTepuana
MNnaHupoBaHme
8 Knacc
Ne | Tema ypoka | B knacce | Ooma
lnaea 1. PaLI,VIOHaJ'IbeIe Bblpa>XeHUA
1 PaLoHabHble gpobu YctHo: a.M. Ne 1, 6 § 1, Bonpocel
TeopeTunyeckunin matepman § 1 1-6, Ne 4, 6,
Ne 1, 2, 3, 5 (1-6) 21,22
Ne 19, 20
2 PaLuoHabHble Apo6u YcTHo: A4.M.Ne 10 (1-8) § 1, Ne 8, 10,
Ne 7,9, 11, 13, 15 12
AM.Ne 9 (2), 10 (10, 11),12
Ne 23, 24, 26
3 OCHOBHOe CBOWCTBO paLMOHaNbHOM | YCTHO: Ne 17,18 § 2, BonpoCH!
[po6u TeopeTny. matepuan § 2,npumepsbl 1-4 | 1-3, Ne 28, 31,
Ne 27, 29, 30, 32-34 35, 63
No 62
4 OCHOBHOE CBOICTBO pauoHa/IbHON | YCTHO: A.M.Ne 13 §2, Ne 38, 41,
Apobu Ne 36, 37, 39, 40, 42, 44 43, 45
4.M.Ne 14 (1-5),15 (1, 3)
Ne 64, 67
5 OCHOBHOe CBOWCTBO paLMOHanbHOM | YCTHO: A.M.Ne 16 (1-4) § 2, Ne 47, 49,
Lpobu Ne 46, 48, 50, 52, 54 51, 53, 56, 59
A.M.Ne 14 (6, 7), 15 (2),16 (5, 6)
Mpumepbl 5, 6 13 § 2
Ne 55, 57, 58, 60
Ne 65
6 CnoxeHwve 1 BbluMTaHue YcTHO: Ne 66 5 § 3, BOMpocsl
pauMOoHanbHbIX APO6ei ¢ LS%%ET7M0LI?§K§)M ;";T(iplgf;\ﬂ §3 ;;27,3N9 69,
0[MHaKOBbLIMU Nol ’
3HameHaTensaMm
7 CNoXXeHWe 1 BbluMTaHne YcTHo: A4.M.Ne 20 (1-4),c.6 §3,Ne 75,77,
paLMOHabHbIX ApO6el ¢ 21(9)(71())(4—6), 72(4-6), 74, 76,78(1, 2), 79
OANHAKOBbIMU AmNe 21 (1, 2)
3HameHaTensaMm Ne 92, 97
8 CNoXXeHMWe 1 BbluMTaHne YctHo: A4.M.Ne 20 (1-4),c. 34 § 3, Ne 82, 84,
PALVIOHANbHBIX ApO6el ¢ 29M78 ,(\13;),220 (2), 81, 83, 85, 87, 89 86, 88, 90
OAMHAKOBLIMA 0.M.Ne 20 (5, 6),21 (3, 4), 22 (2)
3HaMeHaTensamMm Ne 93
9 Cno)<eHne 1 Bbl4UTaHKE YCTHo: No 96 § 3, Bonpocsl
paLMOHa/IbHBIX JpOo6eli C pasHbIMM Lf%%ﬂl”o"oec'l‘”g Mfggpqa’; 84 16231 Ne 99, 101,
3HameHaTensAMm 298, 100 (1-8), 102 (1-4)
Ne 133
10 | CnoxeHue 1 Bbl4MTaHMe YcTHo: Ne 94, 95 § 3, Ne 105,

paLyOHa/IbHbIX P06ENA C pasHbIMM
3HameHaTensMu

Ne 100 (9-12), 102 (5, 6), 104, 106
(1-4), 108 (1-3), 110 (1-4)

4.M.Ne 25 (1-3)

Ne 134

107, 109 (1, 2)
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11 | CnoxxeHwne 1 BbluMTaHNE YCTHbIN CYeT. § 3, Ne 109
PaLMOHaNbHbIX APOGeit C pasHbIMU No 1(()6 (5)—8), 108 (4-6), 110 (5-8), (3,4), 11,113
112 (1-4), 114 (1-3)
3HamMeHaTenaMm 20 Ne 26 (1-3)
4.M.Ne 24 (4-6),25 (4, 5)
Ne 135
12 | Cno)eHune n BblYUTaHWE YCTHBbIN CYeT. § 4, Ne 113 (4-
an'VIOHaanblx ﬂ,pOﬁGVI c paSHblMVl Ne 112 (5—(8), 1)15, 117 (1, 2),119 (1) 6), 116, 118
A0.M.Ne 27 (1, 2
3HameHaTenamu No 136
13 | CnoXxeHue 1 BbluMTaHNE YcTHo: Ne 138, 139 § 3, Ne 120,
paLoHaNbHbIX Apo6edi ¢ pasHbiMm | N 1%7 (3))' 119(2,3). 121,122, 123,125
124 (1,2
3HameHaTenamu No 137
14 | Cno)eHune n BblYUTaHWE YCTHbIiA CHeT. § 4, Ne 127,
3HaMeHaTeNsMU Am. No 26 (4-6),27 (3, 4)
Ne 142
15 | KoHTponbHasa pabota Ne 1 no Teme MoBT. mat-na
«OCHOBHOE CBONCTBO paLyoHabHOW
Apo6u. CnoXxeHne v BblYUTaHUE
paumoHa/IbHbIX fp06eits»
16 | YMHOXeHMe 1 feneHne YcrHo: Ne 140 § 5, Bonpocel
paLOHa/bHbIX 4po6elt TeopeTtny.mat-n 8 5, . 35,npumep 2 1,2, Ne 145,
Ne 144, 146 (1-5), 148, 149 147, 150
a.M. Ne 28 (1-3)
Ne 170
17 | YMHOXeHue v feneHune YcTHo: Ne 141 § 5, Bonpoc 3,
pauoHanbHbix fApobeli. Bossegenme | Ne 146 (6-10) 181 Ne 152, 154,
pauyoHanbHON ApO6K B CTereHb Teopetny.mat-n § 5, ¢. 36,npumvep 3
Ne 153
Ne 171
18 | YMHOXxeHMe 1 feneHne YCTHo. § 5, Ne 156,
paLuoHaIbHLIX Apo6eii. BosseaeHme N315hi'31152'21(?82()1‘5)’ 160 159, 161
PaLMOHaNIbHO APOGY B CTEMeHb o173
19 | YMHOXeHWe 1 feneHune YCTHo. § 5, Ne 163,
paLoHanbHbIX 4pobeit. BosseaeHue 2“-:/'16,“20'3136‘;1 166, 168 165, 167, 169
paunoHaibHOW Apobu B CTeMNeHb v Ne 28(4), 29 (2.3),30 (3), 32 (3)
Ne 174, 175
20 | ToxaecTBeHHble Npeobpa3oBaHus YcTHo. 5 §6, Ne 177 (1-
PaLOHANbHBIX BbIPaXKEHMI TeopeTuueckunii matepuasn § 6 4),179 (1, 2),
Ne 176(1-5), 178 (1-3), 180 (1-3) 181 (1, 2)
Ne 193, 194
21 | ToXAeCTBEHHble NpeobpazoBaHms YCTHo. §6, Ne 177 (5-
a.M. Ne 35 (1, 3,4) 181 (3, 4)
Ne 195, 196
22 | Tox[ecTBeHHble Npeobpa3oBaHus YCTHo. § 6, Ne 183,
PaLMOHANbHBIX BbIPAXKEHWIA Ne 182, 184, 186 (1, 2), 188 (1) 185, 187 (1)
.M. Ne 35 (5, 6), 36 (2)
Ne 197, 198, 204
23 | ToxaecTBeHHble Npeobpa3oBaHus YcTHo. § 6, Ne 187 (2),
paL'.V'OHaanb'X Bb'pa)‘KeHMl\;l Ne 186 (3, 4), 188 (2), 190, 192 189, 191
a.M. Ne 37,38 (2)
aMm. Ne 35 (2), 36 (1),38 (1)
Ne 199-201
24 | KoHTponbHas pa6ota Ne 2 MoBT. mat-na

«YMHOXEHWe U fieneHne
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paLuoHa/IbHbIX APOGEiA.
ToxaecTBeHHbIe Npeobpa3oBaHUs
paLMOHa/IbHbIX BbIPXKEHNI»

25 | PaBHOCK/IbHBIE YpaBHEHNS. YcTHo: Ne 202, 203 § 7, BOnpocki
PauuoHa/bHble YpaBHEHUS TeopeTnyeckunii matepuan § 7 1-5, Ne 208 (1-
Ne 205, 206, 207 (1-8) 5),
Ne 223 222, 226
26 | PaBHOCU/bHbIE YpaBHEHUS. YCTHO: A.m. Ne 39 § 7, Ne 208 (6-
PaU,MOHaﬂbele YPaBHEHWS No 207(9—15), 209, 211, 212 (1—4) 9), 210, 213
a.M. Ne 41 (1-5) (1-3)
Ne 224, 225
27 | PaBHOCU/IbHbIE YPaBHEHUA. YcTHO: 1.M.Ne 40 §7, Ne 213 (4-
PaLoHa/bHbIE YPaBHEHUS Ne 212 (5-8), 214, 215, 217, 219 6), 216, 218,
A.M. Ned2(1,3,4) 220,
a.M. Ne 41 (6, 8), 42 (2) 221
Ne 229, 230
28 | CteneHb C LiefbiIM OTPULATENIbHbIM YcTHo: Ne 227, 228 § 8, Ne 233,
rnokasartenem TeopeTuyeckuii matepuan §8,c. 59-61 | 235, 239
(8o onpepn-a cTaHAAPTHONO BUAA YMCNa)
Ne 231, 232, 234, 236-238
Ne 265, 273
29 | CTeneHb C LieNibIM OTPULATENbHbIM Bonpocel 1, 2, ¢. 62 § 8, No 241,
rnokasartesnem Ne 240, 242 243, 247
o.M, Ne 45, 46 (1-5)
TeopeTuyeckuii matepwan § 8,c.61-62
Ne 244-246
Ne 266
30 | CteneHb C Le/bIM OTPULATENIbHbLIM Bonpocei 3, 4, ¢. 62 § 8, Ne 249,
nokasatenem Ne 248, 250-252, 254, 256 (1-3) 253, 255
Ne 267, 268
31 | CTeneHb C LebIM OTPULATENbHbIM YCTHO: A.m. Ne 43 § 8, Ne 257,
rokKaslaTenem Ne 256 (4-6), 258-260, 262, 263 261, 264
A.m. Ne 48-50
a.M. Ne 44, 46 (6-8), 47
Ne 269, 270
32 | CBolicTBa CTEMNEHW C Le/bIM YcTHo: Ne 271, 272 § 9, Bonpoc 1,
rokasartenem TeopeTuyeckuii matepman § 9 Ne 275, 277,
Ne 274, 276, 278 (1-8) 279
Ne 302
33 | CBolicTBa CTEMNEHW C LefbIM YCTHO: a.M. Ne 51 (1-6) § 9, Ne 281,
nokasaTenem Ne 278 (9-12), 280, 282, 284 283, 285
Ne 303
34 | CBoiicTBa CTENEHN C LiefbIM YCTHO: Am. Ne 51 (7-12) § 9, Ne 287,
nokasarenem Ne 286, 288, 289, 291, 293 290, 292, 294
A.m. Ne 55
Ne 304
35 | CBoiicTBa CTENEHN C LiefbIM YCTHO: A.M. Ne 52 § 9, Ne 297,
rnokKasaTtenem Ne 295, 296, 298, 300 299, 301
a.m. Ne 58
AM. Ne53(2, 4), 54(2, 4), 56(2, 4)
Ne 305
36 k YcTHo: Ne 307 § 10, Bonpoc 1,
PyHKUNA y=x1 eé rpaduK TeopeTuyeckunii matepuan § 10,c. 75 Ne 314, 316,
(8o onpea-s 06paTHON Nponopu-Tn) 318
Ne 312, 313, 315, 317
Ne 344
37 k YCTHO. § 10, Bonpocsl

DYHKLMS y=x1 eé rpajmk

Teopetuyeckuii matep. §10,c.75-78
Ne 319, 320, 322, 324, 326

4.M. Ne 61

No 345, 346

2-7, Ne 321,
323,
325, 327
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38 k YcTHO: a.M. Ne 59 § 10, Ne 329,
DYHKLMA y:;M eé rpa(*w”( Ne 32’\?,63330 332, 334, 336
a.M. Ne
Mpumep 13 § 10, c. 79
Ne 331, 333, 335
Ne 347, 349

39 34 YcTHo. Bonpoc 8, ¢. 79 § 10, Ne 338,

DYHKUMA y=x1 €€ rpatmk Ne 337, 339, 340, 342 341, 343
4.M. Ne 64-66
4.M. Ne 60, 62
Ne 348

40 | MNMoBTOpeHME NO Teme §10
«PaunoHanbHble ypaBHEHUS.

CTeneHb C LeNbIM OTpULATENbHbIM
nokasarefniem»

41 | MNoBTOpeHMWe No Teme Moar. K 5
«PaLoHaNbHble YpaBHEHUS. KORTP-Pad:
CTeneHb C LeNbIM OTPULATE/IbHbIM
nokasaTenem»

42 | KoHTponbHas pabota Ne 3 no MogT. MaT-na
TeMe«PaLMOoHanbHbIE YPaBHEHWS.

CTeneHb C LebIM OTPULATE/bHbIM
nokasaTtenem»
[maBea 2. KBagpaTHble KOpHU. [lencTBUTENbHbIE Yncna
43 | dyHKUmMA y = X°1 eé rpadmk YCTHo. § 11,
TeopeTunyeckunin matepman § 11 BOMpoOCHI 1—
Ne 350, 352, 353 6, Ne 351,
Ne 368 354,369
44 | dyHKUMA Y = X1 eé rpaduk YCTHO: a.M.Ne 67 § 11, Ne
Ne 355, 357, 359 356, 358,
Ne 370, 376 360
45 | dyHKumMA y = X°1 eé rpadmk YCTHo. § 11, No
Ne 361, 363, 364, 366 362, 365,
4.M.Ne 68, 69 367
Ne 371, 375

46 | KBagpaTHble KOPHMU. YcTHo: Ne 372-374 §12,
ADUDMETUYECKNI KB aTHbI TeopeTuy. maT-n § 12,c. 95, npumep 1 BOMPOCHI
KOp edfu: aap Ne 377, 378, 379(1-10), 381, 382, 1-5, Ne 380,

P 383(1-4), 385 384,386
Ne 418

47 | KBagpaTHble KOPHM. YcTHo: Ne 379 (9-16) §12, No

ApNMeTUECKNiE KBAAPaTHbIlA Ne 387, 389, 391, 393, 397 (1-3) 388, 390,
A.M.Ne 71 392
KOpeHb No 419

48 | KBagpaTHble KOpHM. YCTHO: A.M.Ne 70 § 12, Ne
ApUBhMeTUYECKMI KBAAPATHBIi Ne 397 (4-6) 398, 400,
KODEHD TeopeTny. mat-n § 12,c. 96, npumepsl 2-5 | 402, 404,

P Ne 395, 399, 401, 403, 405 406
8.M.Ne 73 (1, 3, 5, 6), 74(1-6)
Ne 421
49 | KBaapaTHble KOPHMU. YCTHO: a.M.Ne 75 (1-3) § 12, Ne
> “ Ne 407-409, 411, 413, 414, 416,417 410, 412,
Ap1HMETNYECKNIA KBaapaTHbIN 1N 76,78 15
KOpEHb 0.M.Ne 72(2, 4), 73(2, 4), T4(8), 75(5)
Ne 420
50 | MHOXecTBO 1 ero a1emMeHThbl YCTHo. §13,
TeopeTuyeckunin matepuan § 13 BOMpoOCHI 1—
Ne 422-426 7, Ne
Ne 437 427,434,435
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51 | MHOXeCTBO W €ro 3/IEMEHTbI YCTHO: A.M.Ne 79, 80 § 13, Ne
Ne 428, 429, 431, 433 430, 432,
4.M.Ne 81, 82 436
52 | lNMogmHOXecTBO. Onepaumnmn Hag, YCTHO. § 14,
MHOXeECTBaMU TeopeTuyeckuii matepuan § 14 BOMpocChl 1—
No 438—440, 442, 443, 445, 446 5, Ne 441,
Ne 460, 461 444 462
53 | MoagMHOoXecTBO. Onepauun Hafg YCTHO: a.M.Ne 83 § 14, Ne
MHOMKECTBAMM Ne 447-450, 452, 453, 455, 456,458 451, 454,
A.M.Ne 84-86 457, 459
Ne 465, 466
54 | YncnoBble MHOXECTBA YctHo: Ne 463, 464 § 15,
TeopeTuyeckuii matepwan § 15 Bonpockl 1-
Ne 468, 469, 471-473 5, Ne 470,
No 485 474,486
55 | UncnoBble MHOXECTBA YCTHO: a.m.Ne 87 § 15, Ne
Ne 475, 477, 478, 480, 482-484 476, 479,
4.M.Ne 88 481
Ne 487, 488, 495
56 | CBoiicTBa apudIMETUYECKOTO YcTHo: Ne 489-491 6 16 § 16,
TeopeTuyeckunin matepuan § 1 BOMpoChLI 1—
KBaJlpaTHOr0 KOPHS
aap P Ne 496, 498(1-8), 500(1-3), 502(1-4) 5, Ne 497,
Ne 520 499,501
57 | CoiicTBa apuhMETNYECKOTO YCTHO: BONpOCH! 1(—5, g 129( ) § 16, Ne
Ne 498(9-16), 500(4-9), 502(5-8), 504, 507, 509,
KBaJlpaTHOI0 KOPHS g
aap P 505, 506(1-3), 508,510, 512 (1-4) 511
4.M.Ne 90
Ne 521
58 | CBolicTBa apUPMETNYECKOrO YcTHo: Ne 5;9 512 § 16, Ne
Ne 506(4-9), 512(5-12), 514-516,518 513, 517,
KBaAPaTHOro KOpHS 0.M.Ne 94, 95:n.M.Ne 91, 92, 93 (3, 4) 519
Ne 523
59 | ToxaecTBeHHble Npeobpa3oBaHus YCTHo. § 17, Ne
BbIPXKEHNIA, CoZepXKaLLmX Teop. mar. 817,c. 133-134 (go npumep. 3) | 526, 528,
apumeTnyecKme KeagpaTHble KOpHU mz gég’ 525,527 575
60 | ToxaecTBeHHble Npeobpa3oBaHus YCTHO: A4.M.Ne 96 s17, ) § 17, Ne
Y TeopeTuueckuii matepman 817(npumvep 3 530, 532,
BbIPXKEHWI, COAEPXKALLINX
P ACpKaLl Ne 529, 531, 533, 534, 536, 538,540 535, 537,
apuMeTUYECKME KBapaTHbIE KOPHM AmNe 101, 102 (1. 2) 539,
Ne 576 541
61 | ToxaecTBeHHbIe NPeobpa3oBaHuns YCTHo. §17, Ne
Bblpa>KeHl/|l7| cofepXKaLLmx TeopeTuyeckunin matepwan § 17 543, 545,
' (npumepbl 4-6) 547, 549,
apumeTnyecKme KeagpaTHble KOpHU Ne 542, 544, 546, 548, 550, 552 551
4.M.Ne 104 (6-12)
Ne 577
62 | ToxaecTBeHHble Npeobpa3oBaHms YCTHO: A.M.Ne 97 (1-5) § 17, Ne
o Ne 553, 555, 557, 559, 561 554, 556
BbIPKEHWI, COAEPXKaLLINX ) 999, 99/, 997, » 999,
P Aepxalll AMNe 105 (2, 3) 558, 560,
apUMETUNYECKNE KBAZPATHbIE KOPHN | \, 578 562
63 | ToX/AeCTBEHHbIe NpeobpazoBaHms YCTHo. §17, Ne
Y Ne 563, 565, 567, 569, 571, 573,574 564, 566,
BbIPXXEHUI, cofeprKaLLmx 14N 106, 107 568, 570,
apupMeTUYECKNe KBaLpaTHbIE KOPHU am. Ne 102(3,4), 103(2.4), 104(3.5),105(1) | 572
Ne 579
64 | OyHKUMA Yy = VX U eé rpaduk YCTHo. § 18,
TeopeTuyeckuii matepwan § 18 BOMpocChl 1—
Ne 581, 583, 585, 587, 588 7, Ne 582,
A.M.Ne 109 584,586,
Ne 610 589
65 DyHKUMA Y = Vi ned rpaguk YcTHo: Bonpockl 1-7, ¢. 147 § 18, Ne
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Ne 590, 592, 594, 596, 598, 600 591, 593,
4.M.Ne 111,112,114 595, 597,
Ne 611 599
66 | YHKUMA Y = V¥ 1 eé rpatimk YCTHO: .M.No 108 § 18, Ne
Ne 601, 603-605, 607, 608 602, 606,
A.M.Ne 116-118;a.M.Ne 110, 113, 115 609, 613
Ne 612
67 | NoBTOpeHMe No TeMe «KBagpaTHble Moar. K
KOPHM» KOHTp.pad.
68 | KoHTponbHas pabota Ne 4 no teme MoBT. maT-na
«KBa,El,paTHble KOPHU»
[maBea 3. KBagpaTHble ypaBHEHUS
69 | KBaspaTHble ypaBHeHUs YcTHo: Ne 614 § 19,
Teop. Mart. § 19,¢.155-156 (10 peLueHus BOMpoOCHI 1—
HEeMO/HbIXKBaAPaTHbIX YPaBHEHWIA) 7, Ne 618,
Ne 616, 617, 619, 621, 623, 624 622,625
Ne 651
70 | KBagpaTHble ypaBHEHWS. PelleHmne YcTHo: A.m.Ne 119, 120 §19,
HeMoMHbIX KBaJpaTHbIX YPaBHeHNI Teop. Mar. § 19,c. 156-157 (pel.uieHVle Bonpoc 8,
HEMo/IHbIXKBaJPaTHbIX YpaBHEHWIA) Ne 627, 629,
Ne 626, 628, 630, 632, 633, 635,637, 638 631,
A.M.Ne 121 (1-3), 122 (1) 634, 6306,
Ne 652, 655 639
71 | KBagpaTHble ypaBHEHWSI. PellieHne YCTHbIIA CYeT. § 19, Ne
y Ne 640, 642-645, 647, 649, 650 641, 646,
HEMOJHbIX KBaApaTHbIX YPaBHEHNN AmNe 123, 124 (2) 648
4.M.Ne 121 (4-6),122 (2), 124 (1)
Ne 653, 654
72 | dopmyna KopHeli KBaapaTHOro YCTHbIIA CYeT. § 20,
TeopeTuyeckuii matepwan § 20 BOMpochl 1—
ypaBHEHUA
Ne 656, 657, 659 (1-7), 661 4, No 658,
a.M.Ne 125 (1-4) 660,662
Ne 697
73 | dopmyna KOpHeli KBagpaTHOro YcTHo: Bonpoch! 1-4 § 20, Ne
ypaBHEeHWS Ne 659 (8-12), 663, 670, 672, 684 664, 671,
A.M.Ne 126, 128 673, 685
Ne 698, 704
74 | dopmyna KOpHeli KBagpaTHOro YCTHBIVA cYerT. § 20, Ne
ypaBHEeHWS Ne 665, 666, 668, 674, 676, 678, 667, 669,
680-682 675, 677,
A.M.Ne 132-134 679,
Ne 699 683
75 | ®opMmyna KopHeli KBafpaTHOro YCTHBIVA CYeT. § 20, Ne
ypaBHeHWS Ne 686, 688, 690, 691, 693, 695 687, 689,
[.M.Ne 138-140;4.M.Ne 125(5,6), 127,135(2) 692, 694,
Ne 700, 701 696
76 | Teopema Bueta Ne 703 §
TeopeTuyeckuit matepuan § 21 21,80npochl
Ne 705-707, 709, 711, 713 1-4, Ne 708,
A.M.Ne 143 (1-3, 5,7, 8) 710,712,
Ne 745 714
77 | Teopema Bueta YCcTHO: a.M.Ne 141, c. 25 § 21, Ne
Ne 715, 717, 719, 721, 722, 724,725, 727, 716, 718,
729 720, 723,
A.M.Ne 149-152 726,
Ne 746, 750 728, 730
78 | Teopema Bueta YCcTHO: a.M.Ne 142 § 21, Ne
Ne 731, 733, 735, 737, 739, 740, 742, 743 732,734,
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0.M.Ne153-156; 7.M.Ne143(4,6), 144,148 736,738,
Ne 747, 748 741,744
79 | KoHTponbHas pabota Ne 5 no Teme MoBT. MaT-na
«KBafpaTHble ypaBHeHUA. Teopema
Bueta»
80 | KBagpaTHbli1 TpéxuseH YcTHo: Ne 749 § 22,
TeopeTuyeckninmatepuan § 22 BOMPOCHI
Ne 751, 752,753 (1-6) 1-7, Ne 754,
A.M.Ne 157 769, 770
Ne 774
81 | KBagpaTHblii TpéxuneH YCTHbIiA CYeT. § 22, Ne
Ne 753 (7-12), 755, 757, 759 756, 758,
n.M.Ne 158 (1, 2, 4, 5),159 (7-9) 760
Ne 771
82 | KBaapaTHbIin TpEXUneH YCTHBIVA CYeT. § 22, Ne
Ne 761, 763, 765, 767 762, 764,
1.M.Ne160-162;1.M.Ne158(3, 6), 159(2, 4, 6) 766, 768
Ne 773
83 | PelleHune ypaBHEHWIA, CBOAALLMXCA K | YCTHO: Ne 772 §23,
KBaZlpaTHbIM YPaBHEHUAM TeopeTuyeckunin matepnan § 23 Bonpoc 1,
Ne 775, 777 (1-6), 779 (1, 2) Ne 776, 778,
4.M.Ne 164 (1-3) 780
Ne 798
84 | PelueHMe ypaBHEHWIA, CBOASALLMXCS K | YCTHBIN Cyer. § 23, Ne
KBafpPaTHLIM YPABHEHNAM Ne 777 (7-12), 779 (3, 4), 781, 783, 782, 784,
785 (1, 2) 786
4.M.Ne 165 (1-6)
Ne 801
85 | PelueHMe ypaBHEHWIA, CBOAALLMXCA K | YCTHbIN cyeT. (5) w2 § 23, Ne 788
Ne 785(3,4), 787(1-5), 789, 791(1, 2), 793 | (1-3), 790,
KBAAPATHLIM yPaBHEHIAM n.M.Ne 166 (1, 2, 4-6),167 (1-4) 792 (1)
Ne 799
86 | PelleHMe ypaBHEHWIA, CBOASALLMNXCA K | YCTHbIiA cyer. ) § 23, Ne 788
Ne 787 (6-10), 791 (3, 4), 794, 796,797 (4-6),
KBaJlpaTHbIM YpaBHEHNAM
aap yp n.1.Ne167(5-8). 168; 792(2), 795
n.MNe164(4), 165(7),166 (3)
Ne 800
87 | PaumoHanbHble YpaBHEHUS Kak YCTHO. 5 § 24, Ne
MaTemMaT14ecKye MOAENMN peabHbIX TeopeTuyeckunin Matepuan § 24 804, 806,
o Ne 802, 803, 805 834
cuTyaum a.m.Ne 170, 171
Ne 832
88 | PayunoHanbHble ypaBHEHUS Kak YCTHO. § 24, Ne
MaTeMaTuyeckue Mogenu peanbHbix | Ne 810, 812, 814, 815, 817 811, 813,
o A.M.Ne 172, 174 816, 818
cuTyalu Ne 833, 838
89 | PaunoHasnbHble ypaBHEHNS Kak YCTHo. § 24, Ne
MaTeMaT1yecKne MoJenun peanbHbIX 238&71'786081’7219' 821, 822 ggg’ 820,
cUTyauuia No 835
90 | PaumoHanbHblE YpaBHEHUS KakK YCTHO. § 24, Ne
Ne 824, 826, 827, 829, 831 825, 828,
MaTemaThuecKe MOofieN peabHbIX Ao 176, 150, amn. No 173, 177 830
chTyauin Ne 836, 837
91 | lNoBTOpPEHUE MO TeMe «KpagpaTHblii Moar. K
TpexusieH. PeleHne ypaBHeHWA, KOHTP.pao.
CBOAALLMXCA K KBafpaTHbIM YPaBHEHUAM.
PelueHune 3afia4 C NOMOLLbH paunoHalbHbIX
YPaBHEHWIA»
92 | KoHTponbHas pabota Ne 6 o Teme MoBT. MaT-Na
«KBagpaTHbIi TpexuneH. PeleHune
YpaBHEHWIA, CBOAALLMXCS K KBaJPaTHbIM
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ypaBHeHWsIM. PeLleHmne 3aa4 ¢ MOMOLLbIO
paLMOHaNbHbIX YPaBHEHUIA»

ﬂoemopeHue u cucmemamu3lauyus yqe6Hoeo mMamepuasa

93

lMoBTOpeHWe 1 cucTeMaTu3aLus y4ebHoOro §1,2
maTepuana 3a Kypc anrebpbl 8 knacca.
PaunoHanbHble 4pobu. OCHOBHOE
CBOICTBO paLMOHanbHO Apo6YU

94

MoBTOpeHne. CnoxeHve 1 BblYUTaHKE 8§34
pauMoHaNbHbIX 4P06eiic 04MHAKOBLIMU
3HameHaTeniamu. CIoXKeHWe 1 BbluMTaHme
paLnoHanbHbIX Apo6eic pa3HbIMK
3HamMeHaTensAMm

95

[MoBTOpEHNE. YMHOXEHWE N AenieHne 85,6
paumoHabHbIX Apo6eii.Bo3sefeHme
paLuoHanbHOW 4pobu B CTEMEHD.
ToXaeCcTBEHHbIE NpeobpasoBaHus
paLMOHaNTbHbIX BbIPXKEHNI

96

MoBTOpPeHVEe. PaBHOCW/bHbIE YPaBHEHNS. §7,8
PauyoHasbHble ypaBHeHMs.CTeneHb ¢
LieNbIMOTPULIATEIbHBIM MOKa3aTenem

97

MoBTopeHue. CBOWCTBA CTEMEHM C LiE/bIM 89,10
nokasaresieM. ®yHKUMS y=K/xu eé rpadmk

98

MosTopeHe. YHKUMA Y = X° 8§11
1 eé rpamk.

99

MoBTOpeHMe. KBagpaTHble KOPHW. §12
ApUhMeTNYECKNIA KBaJPaTHbINA KOPEHb

100

MoBTOpeHne. MHOXECTBO 1 ero 813, 814,
anemMeHTbl. MogMHOXecTBO. Onepauun §15
HaZ, MHOXeCTBaMu. YCI0BbIEMHOXECTBA.

101

MoBTopeHue. CBOICTBA apUhMETUYECKOTO § 16, 17
KBafpaTHOro KopHsi. TOXAECTBEHHbIE
npeobpa3oBaHus
BbIPaXXeHWI1,coaepXalLmx
apuMeTNYECKMe KBafpaTHbIE KOPHM

102

[NoBTOpeHMe. DYHKLMA Y= Vix nesé §18
rpacmk

103

MoBTOpeHue. KBagpaTHble rn.3
YpaBHeHus

104

ToroBast KOHTpO/bHasA paboTa no MoBT. MaT-a
Teme«O606LLeHMe 1
CHCTEMATM3aLMA 3HAHWU»

105

AHaIn3 KOHTPO/IbHOW paboThl. MoBT. MaT-na
MoBTOpeHWe ¥ cucTemMaTm3aums
y4ebHOro marepuasna

KaneHgapHo-TeMaTM4ecKuii niax
Anrebpa
9 knacc

Tema

MoBTOpeHMe Kypca 8 Knacc. MoBTopeHe No TeMe: «PalyiOHa/IbHbIE BbIPaXKEHUS»

MoBTopeHve no Teme: «KBaapaTHbIe KOPHW. [eiicTBUTENbHbIE Unciax»

MoBTOpeHue no Teme: «KBagpaTHbIE YpaBHEHMS»

AIWIN|F

BxoaHoi KoHTpob. BXxogHasa (gnarHocTnyeckas) KOHTpObHas paboTa
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5 | 'naBa 1. HepaBeHcTBa. YMCNOBbIE HEPABEHCTBA

6 | HepaseHcTBO C nepemeHHOW. CTPOrve 1 HeCTpOrne HepaBeHCTBa.

7 | HepaBeHcTBO € nepemeHHoM. ObnacTb onpefeneHns HepaseHcTBa (061acTb
J0NYyCTUMbIX 3HAYEHWI NEePEMEHHOA)

8 | OCHOBHbIE CBOWCTBA YNC/IOBbIX HEPABEHCTB

9 | OCHOBHbIE CBOCTBA YNC/IOBbIX HEPABEHCTB

10 | CnoXkeHne 1 YMHOXeHWe YACN0BbIX HepaBeHCTB. OLeHMBaHNe 3HAYEHUS BbIPaXKeHNA

11 | CnoxeHne 1 YMHOXeHWEe YACNO0BbIX HepaBeHCTB. OLEeHMBaHNe 3HAYEHWS BbIpaXKeHNA

12 | PelwueHvie 3aa4 no teme: « C/I0XKEHWNE N YMHOXEHWE YNCIOBbIX HEPABEHCTBY

13 | HepaBeHCTBa C 0[|HOW NepeMeHHO

14 | PelleHVe HEPABEHCTB C OHOW NepeMeHHON. YnCIoBble MPOMEXYTKM

15 | PelleHre HepaBeHCTB C OAHOIN NepeMeHHON. YnCNoBble NPOMEXYTKN

16 | PeweHue LenbiX 1 APOOHO-paLMOHabHBIX HEPAaBEHCTB METOL0M VHTEPBAJIOB.

17 | PelueHne NHeMHbIX HepaBeHCTB C NapameTPOM

18 | PelueHve 3aa4 no Teme: «PeLleHne NMHeHbIX HepaBeHCTB»

19 | CucteMbl IMHENHbIX HEPABEHCTB C OAHOW NepemMeHHO

20 | CucteMbl IMHENHBIX HEPaBEHCTB C OAHOM NepemMeHHOIA

21 | PelleHve 1 n306pakeHre peLleHns CUCTEM JIMHENHBLIX HepPaBEHCTB Ha YWCM0BOIN NPAMOiA

22 | PewueHne 1 n3o6paxeHne peLleHns CUCTEM JIMHEVHbBIX HEepaBeHCTB Ha YK1CI0BOI NPSMOIA

23 | PelueHue 3aaay no Teme: «PelleHne CUCTEM NIMHENHbIX HEPABEHCTB»

24 | KoHTponbHas pa6oTa Ne 1 no Teme «HepaBeHCTBa M CUCTEMbl HEPABEHCTB C OHOV NMepeMeHHON»

25 | MnaBa 2. KBagpaTnyHaa QyHKLMA. NOBTOPeHVE 1 pacLUMpeHre CBELEHNIN 0 DYHKLNN

26 | MoBTOpeHMe 1 paclUMpeHe CBEAEHNI 0 DYHKLMK

27 | MosBneHne MeTOAa KOOPAWHAT, NMO3BO/SAIOLLENO NEPEBOANTH reOMeTpUYecKre 00beKThI
Ha A3blk anrebpbl. MMoseneHne rpadmkos GyHkuuin. P. OekapT, M. ®epma. MNpumepsbl
Pas/IMYHbIX CUCTEM KOOPAMHAT .

28 | CoiicTBa (hyHKUWMIA: 061acTb ONpeseneHns, MHOXECTBO 3HAYEHWI, HYNN, MPOMEXYTKM
3HAKOMOCTOSHCTB, NPOMEXYTKM BO3pacTaHus 1 YbbiBaHWS, HaMOO/bLLEe N HAUMEHbLLIEE
3Ha4YeHns

29 | CoiicTBa (PYHKUMIA: 061acTb ONpeseneHns, MHOXXECTBO 3HAUYEHWIA, HYNN, MPOMEXYTKM
3HAKOMOCTOSAHCTB, NMPOMEXYTKMN BO3pacTaHus 1 YbbiBaHWSA, HaMbO/bLLIEE N HAUMEHbLLIEE
3HayYeHus

30 | NccnepnosaHue (hyHKLMK NO ee rpaduiky

31 | ViccneposaHme yHKL MK MO ee rpaduky

32 | MocTpoeHme rpakoB QyHKLMKM y = Kkf(X), ecnmn n3secteH rpauk QyHKumm y = f(x)

33 | MocTpoeHme rpatmkoB QyHKUMKM y = Kf(X), ecnmn n3secteH rpaduk QyHKumm y = f(x)

34 | MocTpoeHme rpadmka yHKUmiA y = f(x) + b u
y = f(X + &), ecnv n3BecTeH rpank QyHKLMUM
y =f(x)

35 | MocTpoeHwe rpadmka PyHKUmn y = f(x) + b un
y = f(x + a), ecnun n3BecTeH rpatmk QyHKLUUN
y =f(x)

36 | MocTpoeHue rpadurka yHKLWIA
y = k(x + a)?+h,k0,1cnonb3ys napannensHbIii nepeHoc

37 | MocTpoeHue rpadurka GyHKLWIA
y = k(x + a)?+h,k#0,1ncnonb3ys napannensHbIii nepeHoc

38 | KBagpatunuHasa hyHKuUmsa(napabona), eé rpaduk 1 cBOMCTBa

39 | KBagpatnyHasa yHKUms(napabona), eé rpaduik 1 cBoncTea

40 | MNocTpoeHne rpaduka KBagpaTMUHON PyHKUMK. ToNyrofaoBo KOHTPO/Ib

41 | MocTpoeHme rpadmka KBagpaTuUHOW yHKLUN
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42 | HaxoxpaeHune Hynew KBagpaTu4yHOM PYHKLMM, MHOXKECTBA 3HAYEHWI

43 | ViccnefoBaHue hyHKLMM MO ee rpagnky.

44 | KoHTponbHasa pabota Ne 2 no Teme: «dyHKUMA. KBagpaTuyHasa (yHKUNSA, eé rpadnk n
CBOWCTBa»

45 | KBagpaTHoe HepaBeHCTBO U ero peLleHns

46 | KBagpaTHOe HepaBeHCTBO U ero peLleHns

47 | PelleHvie KBafpaTHbIX HEpaBEHCTB: UCMNO/b30BaHNE CBOMCTB W rpadnka KeagpaTUyHOM
(PYHKUMKN, MeTO/ MHTepPBa/IOB. 3anuncb PeLleHns KBaapaTHOrO HepaBeHC TBa.

48 | PelleHve KBapaTHbIX HepaBeHCTB: UCMO/b30BaHMe CBOMCTB 1 rpadivka KsagpaTnyHOM
(PYHKUMKN, MeTO/L MHTEPBa/IOB. 3anuncb PeLleHns KBaapaTHOrO HepaBeHC TBa.

49 | PelueHue 3a4a4 no teme: « KeajpaTHOE HEPaBEHCTBO U €ro peLleHuns»

50 | PeweHune 3aaa4 no Teme: « KBapaTHOe HepaBeHCTBO U ero peLleHns»

51 | CucTeMbl ypaBHEHWI C ABYMS MEPEMEHHbIMU

52 | CnCTeMbl YpaBHEHWI C ABYMS MEPEMEHHbIMU

53 | 'pachmyecknii METOA, PELLIEHNS CUCTEM YPaBHEHUIA

54 | 'pahryecKnin METOA PELLEHNS CUCTEM YPaBHEHWIA

55 | PelweHwne 3aga4 no Teme: « CUCTEMbI YPaBHEHWNIA C iBYMSI MEPEMEHHBIMU »

56 | MoBTOpeHWe 1 cucTeMaTm3aLms y4ebHoro marepuana

57 | KoHTponbHasa paboTa Ne 3 no Teme: «PelleHne KBafpaTHbIX HepaBeHCTB. CUCTEMbI
YPaBHEHWUI C ABYMSA NepeMeHHbIMI»

58 | MnaBa 3. DneMeHTbl NPUK/IaAHOM MaTeMaTUKK. MaTemMaTyeckoe MoAeIMpoBaHune

59 | MatemaTnyeckoe MofennpoBaHue

60 | MNMpoLeHTHbIepacYéTLI

61 | MNpoueHTHbIEpPaCYEThI

62 | dopmy”na CNOXKHbIX NPOLEHTOB

63 | A6CONOTHAsA 1 OTHOCUTE/IbHAA MOTPELLIHOCTH

64 | A6CONOTHAsA 1 OTHOCUTE/IbHAA NOTrPELLUHOCTY

65 | OCHOBHbIe Npasuia KOMOMHATOPUKN: CYMMbI 1 NPOU3BESEHMS

66 | OCHOBHbIe Npasunia KOMOMHATOPUKN: CYMMbI 1 NMPOV3BESEHMS

67 | CobbITMA B ClyYaliHbIX 3KCNePUMeEHTaxX 1 61aronpuATCTBYOLLME 3leEMEHTapPHble
Co6bITMS. YacToTa 1 BEPOATHOCTL CIy4ainHOro cobbITus

68 | CoObITKSA B CyYaliHbIX 3KCNEPUMEHTaX 1 61aronpuATCTBYIOLLME 3NEMEHTAaPHbIE
COo6bITMA. YacToTa 1 BEPOATHOCTH C/Iy4anHOro CO6bITUSA

69 | Knaccuueckoe orpefeneHneBeposTHOCTA.  WICTOKM Teopuu BepPOATHOCTEl: CTpaxoBoe
[leno, asapTHble urpbl. 1. ®epma, b.Mackanb, A. bepHynnn, A.H.Koimoropos.

70 | Knaccuyeckoe onpeaeneHneBeposTHOCTU. MpoMeXyTOUHbIN KOHTPO/b 3a 111ueTBepThb

71 | HavasibHble CBeleHNs 0 CTaTucTuke. TabnnyHoe v rpauyeckoe npeLcraBieHmne
[aHHbIX, CTON6YaTbIe U KPYroBble Auarpammbl, rpauky, MPpUMeHeHne anarpamm um
rpamKoB Ans ONMCcaHWs 3aBUCMMOCTEN peanbHbIX BENNYNH, U3BNEYEHME MHDOPMaLMK 13
Tabnmy, gnarpaMm v rpaukos

72 | HayanbHble cBefileHUs 0 CTaTUCTMKe. OnucaTefibHble CTaTUCTUYECKME NOKa3aTenu
YMCNOBbIX HAOOPOB: CpeAHee apuMeTNYECKOe, MefuaHa, Moja, pasmax, HanbosbLuee 1
HavMeHbLLIee 3HaYeHus

73 | MNoBTOpPEHWE 1 cUcTeMaTM3aLmns y4ebHOro marepuana

74 | KoHTponbHaa paboTa Ne 4 no teme: «3neMeHTbl MPUKIALHON MaTeMaTUKM»

75 | 'naBa 4. Yucnosble nocnefoBaTeNbHOCTU. YcnoBas NocnefoBaTeNbHOCTb. [pumepbl
YMCOBBIX NOCNeA0BaTEeNIbHOCTEN. BECKOHEYHbIe NOCNeA0BaTE/IbHOCTH.

76 | Uncnosas nocnegosatenibHOCTb. 3adava JleoHapao MusaHckoro (PuboHayvun) o
Kponmkax, yncna ®dnboHayuu.

77 | ApumeTryecKas Nporpeccust 1 ee CBOMCTBA.

78 | ApudmeTmyeckas Nporpeccus 1 ee CBOWCTBA.
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79 | ApuhmeTunyeckas nporpeccus. Popmyna 06LLero YneHa apumeTUYeCcKon Nporpeccum.

80 | ApugmeTnyeckas nporpeccus. Popmyna 06LLEro YieHa apugme TUHeCKON NPorpeccum.

81 | Cymma n nepBbIX Y1EHOB apuMETUYHECKOM NPOrpeccum

82 | Cymma n nepBbIX Y1EHOB apuhMETUYECKOV NPOrpeccum

83 | PeweHue 3a1a4 no Teme: «ApupmeTryeckas Nporpeccus »

84 | PelueHwue 3aaa4 no TeMe: « ApUOMETUYECKas NMPorpeccus »

85 | M'eomeTpuyeckas nporpeccus. Popmyna o6Lero YneHareoMeTpruyecKomn Nporpeccum

86 | M'eomeTpuyeckaa nporpeccus. Popmyna 06Lero YneHareoMeTpruyecKomn Nporpeccum

87 | PewleHune 3aa4 no Teme: « [leomMeTpryeckas nporpeccus »

88 | Cymma n nepBbIX Y/IEHOB reOMETPUYECKON Mporpeccum

89 | Cymma n nepBbIX Y1EHOB reOMETPUYECKO NPOrpeccum

90 | PelwueHwue 3aga4 no Teme: «CyMma n nepBbIX YIEHOB reOMETPUYECKOIN Mporpeccun »

91 | Cymma 6ecKOHeYHOM reOMeTPUYECKO Nporpeccum, y KoTopoi | q | < 1. Torosbliii
KOHTPO/b

92 | Cymma 6eCKOHEeYHO reoMeTpYeCKOoii NpPorpeccum, y KoTopon | q| <1

93 | PelueHue 3agay no Teme: «CymMma 6eCKOHEUYHON reOMETPUYECKO NMPOrpeccuu, y KOTOpoi
[g|<1»

94 | MNoBTOpeHWe 1 cucTeMaTM3aLmns y4ebHOro marepumana

95 | KoHTponbHasa pabota No 5 no teme «YumcnoBble NOC1e[0BaTEIbHOCTMY

96 | MNoBTOpeHWE K cncTemMaTm3aLms y4ebHoro marepuana. MoBToOpeHNe No Teme: «
HepaBeHCTBa»

97 | MoBTopeHue No Teme: «PyHKUMA. KBagpaTnyHas yHKLUMS, e€ rpadiuk U CBOMCTBa»

98 | MoBToOpeHMe Mo Teme: «PelleHVe KBaApaTHbIX HepaBeHCTB. CUCTEMbI YPaBHEHWIA C ABYMS
NepeMEHHbLIMU »

99 | MNoBTOpeEHME MO Teme: «DNEMEHTbI NPUKIAAHON MaTEMATUKM »

100 | MNoBTOpPEHMNE 1 cUCTEMATM3ALMS YHeOHOr0 MaTepmana 3a Kypc 9 knacca

101 | NoBTOpPEHME 1 cUCTEMaTM3aLMSA Y4ebHOro MaTepuasna 3a Kypc 9 Knacca

102 | NToroBast KOHTPO/bHasA paboTa 3a Kypc 9 Knacca

103 | NoaseneHve MTOroB rofa 3a Kypc 9 knacca

104 | NopBeaeHWe NTOroB rofa 3a Kypc 9 knacca

105 | NopBeaeHWe NTOroB rofa 3a Kypc 9 knacca




