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INIOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBiisleTCSi OOHMM U3 OIOPHBIX KYypPCOB OCHOBHOIO 00IIero
obpa3oBaHus: OHa obeclieyrnBaeT U3ydeHue JIPYTUX JUCIUIUINH, KaK eCTeCTBeHHO-
HAay4YHOTrO, TaK W TYMAHUTApPHOI'O IIMKJIOB, €& OCBOeHHe Heo0XO0IuMOo [Jis
IIpoJIoJkKeHus 00pa30BaHys M B ITIOBCeJIHEBHOM XWU3HU. PazBuTre y o0ydaromuxcs
Hay4YHBIX IIpeJCTaBJIeHUH O IPOUCXOXAEHUHM M CYLIHOCTH ajrebpandyecKkux
abcTpakiuii, criocobe OTpakeHusi MaTeMaTU4eCKOM HayKOH SIBJIEHHUW U MPOIeCCOB
B TIpUpojie ¥ OOIecTBe, poOJId MaTEMaTHYECKOTO MOJIeJIMPOBAaHUS B Hay4YHOM
MIO3HAHWH U B MPaKTHKe CIIOCOOCTBYeT pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pEHUs
Y KaueCTB MBIIUIeHUs], HeOOXOOUMBIX JIJIsl aJIallTallii B COBpeMeHHOM ITMdpPOBOM
obirectBe. M3yueHnue anreOpbl oOeclieydBaeT pa3BUTHE yMeHUs HaOJIoaTh,
CpaBHUBaTh, HAXOJUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHA MBbIIIeHUS,
CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBAaTb CBOU JIEWCTBUSI Y BBIBOJIHI,
dopmyipoBaTh yTBepxkaeHus. OcBoeHHe Kypca ajireOpbl 06ecrieunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJIeHUsT O0O0y4YarolMXCs: OHM MCIO/b3YIOT JIelyKTUBHbIE U
VMHAYKTUBHBIE pPacCy>kieHus, 0600I1eHre 1 KOHKpeTHU3aluio, abcTparupoBaHye U
aHasiornto.  OOyyeHuwe  anrebpe  mpepriojaraeT — 3HAYWUTENbHBIA  OOBEM
CaMOCTOSITeJIbHOM  JIesITelIbHOCTU ~ O0Yy4YalolUXCsl, IO3TOMY CaMOCTOSITeIbHOe
pellleHHe 3a/1a4 SIBJISIeTCS peajn3aliiei JiesTeJIbHOCTHOTO NPUHIMIIA 00y4YeHusl.

B crpykType nporpamMmel y4yebHOro kypca «Ausirebpa» jii OCHOBHOTO
obmiero ob6pa3oBaHUsl OCHOBHOe MeCTO 3aHMMAIOT COZiepXKaTelbHO-MeTOANuYeCKre
muHuK: «Yucna ¥ BeIUUCIEHUs», « AJirebpandyeckye BbIpaXkeHUs», « Y paBHEHUs U
HepaBeHCTBa», «PyHkmumy. Kaxmas w3 3TUX cojliepXKaTesIbHO-MeTOInYeCKUX
JIMHUAW pPa3BUBAETCS Ha MPOTSHKEHUU TPEX JieT M3yueHUs Kypca, B3aUMOJIeUCTBYS C
IpYTMMU ero JMHUSIMU. B Xoje wu3ydeHusi y4eOHOro Kypca OO0Yy4YaroIuMcs
MIPUXOJIUTCS JIOTUYECKU pacCyX/aTh, KUCIIOJIb30BaTh TEOPETHUKO-MHOXKEeCTBEHHbIN
s3blK. B CBSI3W C 3TWUM B mporpamMmy y4eOHOTO Kypca «AJireOpa» BKJIIOYEHbI
HEKOTOpble OCHOBBI JIOTHMKH, IIpefiCTaBJeHHble BO BCeX OCHOBHBIX pasfenax
MaTeMaTH4ecKoro ob6pa3oBaHUsI U CIIOCOOCTBYIOIHE OBJIAJIEHUIO 00Y4YaroIUMUCS
OCHOB  yHMBEPCAJIBHOIO  MareMaThdeckoro s3bika. ColepaTeJbHOW U
CTPYKTYPHOM OCOOEHHOCTbIO y4eOHOTO Kypca «Aurebpa» SIBISETCS €ro
WMHTEIPUPOBAaHHBIN XapaKTep.

Copepxkanue JuHUA «Yuciia U BBIUUCIEHUS» CIY>KAT OCHOBOW [IJis
JaJbHEeMIero U3y4yeHusl MaTeMaTUKY, CIIOCOOCTBYeT pa3BUTHIO y O0Yy4YaromIUXCs
JIOTUYeCKOTO MBIIUIeHUs, POPMUPOBAHUIO YMEHUS M0JIb30BaThCS aJITOPUTMaMHU, a
TaK)Ke TIPUOOPeTeHUI0 MPaKTUYeCKUX HAaBBIKOB, HEOOXOAMMBIX JIJIsl TIOBCEJTHEBHOM
KM3HU. Pa3BuTHe MOHATHS O 4YuCile Ha YPOBHE OCHOBHOTO 001iero obpa3oBaHUS
CBSI3aHO C PpalMOHAJILHBIMU W MPPAMOHAJIBHBIMM 4HCIaMH, (GOpPMUPOBaHUEM
Mpe/ICTaBJIeHW O JEeNUCTBUTEJIbHOM 4YHWclie. 3aBepllieHHe OCBOEHUSI YHCIJIOBOM



JIMHUM OTHECeHO K cpefiHeMy 00111eMy 06pa30BaHHUIO.

CopnepxaHnue ByX anredpandeckux JIMHUN — « Asirebpandyeckre BbIpaXKeHUs»
M «YpaBHeHUsS U HEPaBEHCTBa» CIOCOOCTBYeT (pOPMHUPOBAHUIO y OOYYAIOIMIUXCS
MaTeMaTHU4YeCcKOro arapara, HeobXOAMMOro [jis pellleHusl 3afjad MaTeMaTHKH,
CMEXHBbIX TMpeMEeTOB U IMPaKTUKO-OPUEHTUPOBAHHbIX 3aja4. Ha ypoBHe
OCHOBHOTO 001ero o6pa3oBaHUs Y4ueOHBIM MaTepuajl TPYIIHAPYeTCsl BOKPYT
paIMoOHAIbHBIX BhIpa)keHWM. AJirebpa JeMOHCTpUpPYeT 3HaueHre MaTeMaTHKH Kak
sI3bIKa JUISI TIOCTPOEHHWSI MaTeMaTHYeCKUX Mojiejield, OMNHMCAHHUS IIPOIeCCOB M
SBJIGHUA peajlbHOTO Mupa. B 3amaum oOydeHuss anrebpe BXOIAT TaKxke
NaibHelIllee pa3BUTHE aJITOPUTMUYECKOTO MBIIIUIeHHs, HeobXOoJAUMoro, B
YaCTHOCTH, /IS OCBOEHMSI Kypca HWHGOPMAaTHKWA, M OBJlajleHue HaBbIKaMu
IeAYKTUBHBIX paccykaeHuid. [Ipeobpa3oBaHme CHUMBOJILHBIX GOPM CIIOCOOCTBYeT
pa3BUTHIO BOOOpakeHuUsl, CHOCOOHOCTEN K MaTeMaTU4eCKOMY TBOPYECTRBY.

Conepxanue PpyHKITMOHAIbHO-TpaduiecKoi JIMHUK HalleJieHO Ha TIoJTy4YeHue
0Oy4YaroIMMUMUCS 3HAHUNA O QYHKIUSIX KaK BakKHeHIel MaTeMaThu4eCcKOW MoJiein
IUTSl OITMCAHUSl M UCCIIefIOBAaHUSI pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHWH B MPUpPO/ie
u obmectBe. M3yueHre MaTepuasia CIIOCOOCTBYeT Pa3BUTHUIO Yy OOYYarOIIUXCS
yMEHUs UCII0Th30BaTh pa3jinyHble BIPA3UTeNIbHbIe CPeJICTBA s3bIKa MAaTEMAaTHUKU —
CJIOBEeCHble, CHMBOJIMYecKre, rpaduueckre, BHOCUT BKIaJi B GOpMUpPOBaHHE
IIpeJiCTaBJIeHU O POJIM MaTeMaTUKX B Pa3BUTUM [TUBUIIM3AIIUU U KYJIbTYPHI.

CorylacHo y4yebHOMYy IulaHy B 7-9 Kkjaccax wu3ydyaeTcs Yy4eOHBIA KypC
«Anrebpa», KOTOPBIM BKJIIOYAeT CJeAYIOIHMe OCHOBHbIE pa3jieibl COAep KaHUS:
«Yucma w  BbUMCTEHUs», «Asredpandeckue BLIDOKEHUs», «YPpaBHEHUS U
HEpaBeHCTBa», « DyHKIIUMY.

Ha usyyenue yuyebHoro kypca «Ajsiredbpa» orBogurcs 306 4acoB: B 7 Kjacce
— 102 4aca (3 4aca B Hefenwo), B 8 kiacce — 102 4vaca (3 yaca B HeJeno), B 9
kitacce — 102 gaca (3 yaca B HeJiellio).



COJEPHKAHUE OBYYEHUSA
7 KJIACC

Yucna 1 BBIYHC/IeHUS

Ilpobu OOBIKHOBeHHBIE U JIeCSITUYHBIE, ITepexof OT OJHON (OpPMBI 3alvCU
npobeii k papyrou. IloHsThe pallMOHAJIBHOrO 4YHCJA, 3allMCh, CpPaBHEHWUe,
yIOpSIOUMBaHMe  pAllMOHAJbHBIX 4HWcell. ApudmeTnyeckue [EeUCTBUS C
palMOHAJIbHBIMUA YUCiIaMU. PellleHne 3aia4 M3 pealbHOW NPAKTUKXA HAa 4acCTH, HA
npobwu.

CreneHb C HaTypaJibHBIM IIOKa3aTesleM: oOIpelesieHue, Ipeobpa3oBaHUe
BbIpakeHWM Ha OCHOBe OIpeieJieHus, 3aliCh 00JbIIKUX Yuces. [IporeHTsl, 3anuch
IIPOIIEHTOB B BUIe APOOW U pobU B BHUJle MPOLEHTOB. 1Tpv OCHOBHBIE 3aJlayd Ha
IIPOLIEHTHI, pellleHre 3a7ja4 U3 pealbHOM IIPAaKTUKHU.

[IpuMeHeHMe TIPU3HAKOB JEIUMOCTH, pa3lOXXeHHWe Ha  MHOXUTENIU
HaTypaJIbHbIX YHCeJL.

PeanbHble  3aBHUCHMMOCTHM, B TOM 4Yucle TipsMas ©W  oOpaTHas
IIPOIIOPIYIOHAJIbHOCTH.

Aunredopanyeckue BbIpayKeHHUS

[IepemenHbIe, YMCII0OBOE 3HaYEeHUe BBIPAKEHUS C IlepeMeHHOM. [lomycTrmele
3Ha4YeHus llepeMeHHbIX. [Ipe/icTaBiieHre 3aBUCUMOCTH MeXy BeJIMUYMHAMU B BUJIE
dopmyiibl. Berancienus o ¢popmyiiam. [IpeobpazoBaHue OyKBeHHBIX BbIpaXKeHUH,
TOXECTBEHHO paBHble BbIpaXeHWs, IIpaBWIA INpeoOpa3oBaHus CyMM U
IIpOU3Be/IeHUH, ITpaBUJia PaCKPbITHs CKODOK U TTpUBeJIeHUs TIOJIOOHBIX CJIaraeMbiX.

CBOJCTBA CTelleH! C HaTypaJIbHbIM I10Ka3aTesieM.

OpHousieHbl U MHOTOWIeHbl. CTereHb MHOrousieHa. Clio)XeHWe, BbIUYMTaHKe,
YMHOXXEHHe MHOrowIieHOB. PopMyiibl COKpAlIEHHOIO YMHOMXEHHUsS: KBaJpar
CyMMBl M KBafpaT pasHocTd. Popmysia pa3HOCTH KBaApaToB. Pazmoxenue
MHOTOYJIEHOB HAa MHO>XUTEJIH.

YpaBHeHHs 1 HepaBeHCTBA

YpaBHeHMe, KOpeHb ypaBHeHMs, TIpaBWa IpeoOpa3oBaHUsI ypaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHUH.

JInHeliHOe ypaBHeHHWe C OJHOW IMepeMeHHOM, YHWCJIO KOPHeW JIMHEeHWHOIO
ypaBHeHMS, pelleHue JIMHeWHbIX ypaBHeHUH. (CocTaBieHWe ypaBHEHUH IIO
YCJIOBHUIO 3a7jauu. PellieHre TeKCTOBBIX 33/1a4 C IIOMOIIbI0 YPaBHEHUH.

JIuHeliHOe ypaBHeHHe C JIByMsl IlepeMeHHbIMUA U ero rpaduk. CucreMa JByx
JIMHEeWHbIX ypaBHEHWH C AByMs IepeMeHHbIMU. PellleHuMe CHUCTeM ypaBHEHUU
CIIOCOOOM TIOACTAaHOBKU. IIpuMepsl pellleHHsT TEKCTOBBIX 3a/lad C IIOMOIIbIO
CHACTeM ypaBHEHUH.

DyHKIUN



KoopaunaTa Touku Ha npsimou. YucioBele TpoMeXyTKU. PaccTosinve Mexy
IBYMSI TOUKaMU KOOPJAUHATHOM IIPSIMOM.

[IpsmoyrosnbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opJiMHaTa
TOYKM HAa KOOPAMHATHOM IJIOCKOCTH. [Iprmepsl rpadukoB, 3alaHHbIX GOPMYJIaMHU.
YUrenne rpadukoB peasibHbIX 3aBUCMMOCTed. [loHsaTve ¢yHkuu. ['paduk
dysuknuu. CBoricTBa QyHKIMN. JInHeliHas GpyHkius, e€ rpaduk. ['paduk dyHKIHUU
y = |x|. I'paduueckoe pelieHre JIMHEWHbIX YpaBHEHWW W CHUCTEeM JIMHEHWHBIX
YpaBHEHUU.

8 KJIACC

Yucna 1 BIYHC/IeHUS

KBasipatHeiii kopeHb M3 uyucia. lloHdaTMe 00 UWppalMOHAIBHOM YHCIIE.
HecaTruHble TpUOIIMDKeHUST UPPAllMOHAIbHBIX yKcesl. CBOMCTBA apudpMeTUIeCcKux
KBaJPaTHbIX KOPHeH Y WX NpUMeHeHre K Npe00pa30BaHUI0 YHCIIOBBIX BbIpAXKeHUN
Y BBIYMCJIeHUsIM. [[eliCTBUTeIbHbIE YMCIIA.

CreneHb C 11eJIbIM [TOKa3aTesleM U eé cBoMcTBa. CTaHapTHAs 3alliCh YMCIIA.

Anrebpandeckyre BbIpakeHUsIAJIredpandeckye BhIpaKeHUsI

KBagpaTHbli  TpéxwieH, pas3/lioKeHWe KBaJIpaTHOI'O TpExwIeHa Ha
MHOXUTEJTH.

Ausirebpavdeckasi Apobb. OCHOBHOe CBOWMCTBO ajire0Opanyeckor Jpoow.
CnoxxeHue, BbIUMTaHWEe, YMHOXeHUe, JejleHHWe anrebpanyeckux JIpoben.
PanmronasnbHble BbIpaXkeHUs U UX IpeocOpa3oBaHUe.

YpaBHeHUs U HepaBeHCTBAY paBHeHHSI U HepaBeHCTBA

KBaspatHoe ypaBHeHue, ¢opMyjia KOpHed KBaJIpaTHOTO YypaBHEHMSI.
Teopema Bueta. Perienve ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM U KBAJIPATHBIM.
[Tpocretimive ApoOHO-palioHaIbHbIE YPaBHEHUSI.

['padpuueckast MHTepIipeTalsi YpaBHEHUW C ABYMs IepeMeHHbIMUA U CHUCTeM
JIMHEeWHbIX YypaBHEHWU C [BYyMsl IlepeMeHHbIMH. lIpuMepnl pelieHusi cucrem
HeJIMHEeWHbIX YPaBHEHUU C JIBYMsI IlepeMeHHbIMH.

Perienvie TeKCTOBBIX 3aj1a4 ajireOpandyecKUM CII0COOOM.

YucnoBble HepaBeHCTBA Y MX CBOMCTBA. HepaBeHCTBO € OJIHOU IepeMeHHOM.
PaBHOCMIIBHOCTD HepaBeHCTB. JIvMHeliHbIe HepaBeHCTBA C OJHOU II€PEMEeHHOM.
CucTeMbl JIMHEUHBIX HEPaBeHCTB C OJHOU IlepeMeHHOMN.

OyHKIMNPyHKITUA

[Toustue ¢ynkuuu. OO6nacTh omnpejeneHdss W MHOXECTBO 3HAaYeHUU
dynkmu. Cnocobsbl 3a71aHusi GYHKIUH.

'paduk Pynkiuu. Yrenne cBoucTB GyHKIMU 10 e€ rpaduky. [Iprmepsr
rpadUKOB QYHKIMN, OTPAKAIOIINX peaibHble IIPOIeCCHl.



@dyHKIMM, ONUCHIBAIOIIMe IPSIMYH0 U O0OpaTHYK IPOIIOPLMOHAJIbHBIE
3aBHCHMOCTH, UX rpaduku. Oyrkimu y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pellleHre YpaBHeHUN U CUCTEM YpaBHEHUM.

9 KJIACC

Yuciia ¥ BBIYHCIIeHUS

PanvonanbHble 4KMciia, MppalMOHalbHble YMCIIA, KOHeYHble U OecKOHeuHble
necsiTUdHble 1pobu. MHOXXeCTBO IeCTBUTENIBHBIX Yuces], JeHCTBUTeIbHbIe YUCIIa
KaKk OeCKOHeuHble JecsiTUYHble OpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MeXXJly MHOXXECTBOM JeMCTBUTEJIbHBIX YUCeN U KOOPAVHATHOM IIPSIMOA.

CpaBHeHMe JIeWCTBUTEJIbHBIX 4HCeJl, apupMeTHYeCKue HeUCTBUSL C
NeVICTBUTEIIbHBIMU YUCJIaMH.

Pa3mepbl 00BEKTOB OKpyXKarollero MWpa, UIMTEJIbHOCTb IIPOLIeCCOB B
OKpY’KaroleM Mupe.

[TpnbmmkE€HHOe 3HaYeHHe BeJIMYKWHBI, TOYHOCTh NpUbsvkenus. OKpyTiieHue
yuces. [Ipuknunika v orjeHka pe3ysibTaTOB BBIYMCIIEHUN.

YpaBHeHHs U HepaBeHCTBA

JInHeltHOe ypaBHeHUe. PellleHre ypaBHeHUN, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHrie ypaBHEHWW, CBOASIIMXCS K KBaJPaTHBIM.
bukBanpaTHoe ypaBHeHue. [IpuMepsl pellieHrs] ypaBHEHUN TpPeTberl U 4eTBEPTOU
CTelleHel pa3jio’KeHUueM Ha MHOXUTEeJIH.

Pemenue npoOHO-pallMOHANbHBIX YpaBHEHWU. PellleHWe TeKCTOBBIX 3ajiay
anrebpanyecKkuM MeTOJIOM.

YpaBHeHMe C AByMs IlepeMeHHBbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPaBHEHUH C IBYMS llepeMeHHBbIMU. PellleHre cucteM IByX ypaBHEHUH,
OJHO M3 KOTOpBIX JIMHEHHOe, a Apyroe — BTOPOU creneHu. ['padpryeckas
VHTepIIpeTalus CUCTeMbl YPaBHEHUH C JIByMsl [IepeMeHHBIMH.

Peltenne TekCTOBBIX 33j1a4 ajnrebpaniueckuM CII0COOOM.

YucnoBele HepaBeHCTBA U UX CBOMCTBA.

Pelmtennie yMHeMHBIX HepaBeHCTB C OJIHOW IlepeMeHHOU. Perenue cucrem
JIVHEMHBbIX HepaBeHCTB C OJHOM IlepeMeHHOW. KBajpaTHble HepaBeHCTBaA.
['padrueckas wHTepripeTanusi HEpPaBeHCTB W CHUCTeM HEepaBeHCTB C JByMs
IlepeMeHHbIMMU.

OyHKIMNPyHKITUA

KBazpatnunas ¢pynknus, eé rpadpuk U cBomcTBa. Ilapabosa, KoOpauHATHI
BepIIVHBI TapaboJibl, 0Cb CUMMEeTPHH 1apadoJIbl.

I'paduku byHkmuit: v = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| , 1 ux
CBOMCTBa.

YucnoBele  1ocnefoBaTeNbHOCTUYHMCIOBEIE  IOCIEN0BAaTeIbHOCTH H



Nporpeccuyx

[TonsiTHe YWCIIOBOM IIOC/IEI0BAaTeIbHOCTH. 3aZiaHue I10CJe/I0BaTelIbHOCTH
pPeKyppeHTHOM GopMyJIor U GOPMYJION N-TO YJIeHa.

Apudmernueckass U TreoMeTpudeckass Iporpeccud. @opMyibl n-ro 4ieHa
apupMeTHIeCKOM ¥ reOMeTPUYeCKOr IIPOTPeCcCUi, CYMMBI IIePBBIX N 4IEHOB.

H300pakeHrie WieHOB apuUPpMeTHYecKOM K TeOMeTpPHUYeCcKOM Iporpeccuit
TOYKaMU Ha KOODAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHIUAIbHBIA POCT.
CI10XHBIe IPOIEHTHI.



INITAHUPYEMBIE PE3YJIBTATbI OCBOEHHSA IIPOI'PAMMEBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA30BAHUA

JIMIHOCTHBIE PE3YJIBTATDI

JInYHOCTHBIe pe3ynbTaThl OCBOEHHs IIpPOrpaMMbl y4eOHOTIO Kypca
«Anrebpay» XapaKTepu3ylOTCS:

1) maTpuoTHYeckoe BocITaHHe:

IIpOsIBJIeHWeM UHTepeca K IIPOIUIOMY M  HACTOAIIEeMy POCCHUHMCKOUN
MaTeMaTuK{, [eHHOCTHBIM  OTHOLIeHWeM K  JOCTMIKeHUSIM  POCCUHCKUX
MaTeMaTUKOB U POCCUMCKON MaTeMaTU4YeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
INOCTVW>KeHHWH B IPYTUX HayKaXx U NIPUKJIAAHBIX Chepax;

2) rpaKIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIHTaHHe:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTeN IPakJIaHWHA Y peali3alliu ero
1IpaB, IIpeJiCTaBJleHUeM O MaTeMaTU4eCKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3iMYHbIX CTPYKTYP, SIBJIEHWH, NPOIeayp IPakJaHCKOro obiecTsa (Hanpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXXAEHUIO 3TUYeCKUX IIPobiieM, CBSI3aHHBIX
C TMPaKTUYeCKUM I[IPpUMEHeHVeM [OCTVIKeHUM HayKU, OCO3HaHHWEeM Ba)XXHOCTU
MOpAaJIbHO-3TUYECKUX IIPUHIIUIIOB B 1eATeJIbHOCTH YYEHOI0;

3) TpyAoOBOe BoCIMTaHHeE:

YCTAHOBKOM Ha AaKTHUBHOe Yy4yacTHe B pellleHud IIpaKTUYeCKUX 3a7ad
MaTeMaTU4eCKOX HallpaBJIeHHOCTH, OCO3HaHWeM Ba)XHOCTU MaTeMaTUYeCKOro
oOpa30oBaHUs HA MPOTSHKEHUM BCEeM >KU3HU I YCHelIHOW NpodecCHOHaIbHON
NesiTelIbHOCTU M pa3BUTHEM HeOOXOOUMBIX YMeHWM, OCO3HaHHBIM BBIOOpOM U
IIOCTPOEHWEeM WMHJVBUJTyaJIbHOW TPAeKTOPUM 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX NUHTepeCcoB U OOIIeCTBEHHBIX ITI0TPeOHOCTeH;

4) acTeTHYeCcKoe BOCITUTaHHe:

CIIOCOOHOCTBIO K  3MOIMOHAJIbHOMY M  3CTeTUYeCKOMY  BOCIIPHSTHIO
MareMaTU4YeCKUX OOBEeKTOB, 3ajjay, pelleHuH, PacCyXXAeHWH, YMeHWUIO BUJIeThb
MareMaTU4ecKue 3aKOHOMEPHOCTH B UCKYCCTBe;

5) HeHHOCTU HAYYHOI0 03HAHMS:

OpUeHTallueyl B JeqdTeJIbHOCTU Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIpeJ/iCTaBJIeHni 00 OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHS YesloBeKa, IPUPOAbI U
oOmiecTBa, I[OHMMaHWeM MaTeMaTU4eCKOM HAayKu KaK cdepbl 4ejloBe4ecKOn
IeaTeJIbHOCTH, 3TAIlOB e€ pa3BUTHS U 3HAYMMOCTH JIS Pa3BUTUSA LIMBUJIM3ALIUM,
OBJIaZleHHeM S3bIKOM MaTeMaTHUKH U MaTeMaTU4eCKOU KYJIbTYPOH KaK CPelICTBOM
[I03HAaHWS MHUPA, OBJIAJEHUEeM IIPOCTEMIIMMU HaBBIKAMHU HCCIIe0BaTeNIbCKOU
LleaTelIbHOCTY;

6) ¢uszmueckoe Bocnuranue, ¢popMHpPOBaHHE KYJIBTYPHI 3I0POBbSI H



IMOIMOHAJILHOTO 0JIaronmoIy4ns:

TOTOBHOCTBIO IPUMEHATh MaTeMaThUYeCKHWe 3HaHUg B MHTepecax CBOEro
3[IOPOBbs,  BelleHWs]  3[0poBoro  obOpasa >KU3HU  (370pOBOe  IHTAaHUe,
cOQJIaHCUPOBAHHBIM peXVWM 3aHITUM W OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTBIO HaBbIKA pedJieKCUH, IPU3HAHUEM CBOEro
IIpaBa Ha OLIMOKY W TaKOTO XKe IpaBa Jpyroro 4ejoBeKa;

7) 5K0JIOTHYECKOe BOCITUTaHHe:

OpUeHTalluel Ha IPpUMeHeHre MaTeMaTU4YeCKUX 3HAaHUM I pelleHus 3a/1a4
B 00JlaCTM COXPAaHHOCTU OKpY>KaloIllel Cpelpl, IJIAHUPOBAHUS IOCTYIIKOB U
OLIEHKM KX BO3MOJXKHBIX IIOCJIe[ICTBUM Ui OKPY’Karollled cpeabl, OCO3HAHHEM
IJI00QJIBHOIO XapakKTepa 3KOJIOTUYeCKUX IIPo0JieM U IyTel UX pelleHus;

8) amanTanmua K M3MEHSIIIMMCH YCJIOBHSAM COIUATHHON M IMPHUPOTHOMN
cpensl:

TFOTOBHOCTBIO K [IeMCTBUSIM B YCJIOBUSAX HeONpedeléHHOCTH, IIOBBIIIEHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH 4epe3 IPAKTUYeCKYIO [edTejIbHOCTb, B TOM YUCIIe
yMEHUe YUYUTbCA y APYITUX JIOAeH, NprobpeTaTb B COBMECTHOM JesTelbHOCTU
HOBbIe 3HaHMS, HAaBBIKU U KOMIIETEHIIMU U3 OIIbITa JIPYIUX;

HeoOXOIMMOCThI0 B (OPMUPOBAaHMUM HOBBIX 3HAHWM, B TOM YHCIIe
dbopMyIMpoBaTh Ueu, NOHATHUS, TUIIOTe3bl 00 00beKTax U SBJIEHUSX, B TOM YHUCIIe
paHee HEM3BECTHBIX, OCO3HaBaTb JAepUIUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIeTeHTHOCTeH, IIJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMIO, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TpeOYIOIIMA KOHTpMep, KOPpPeKTUPOBAaTh
IIpUHMMaeMble pellleHus U JeWCTBUS, (OpPMYJIMpOBaTb U OL€HHWBAThb PUCKU U

IIOCJIe[ICTBUS, (POPMHUPOBATH OIIBIT.
METAIIPEAMETHBLBIE PE3YJIBTATBI

Ilo3uaBaTebHBIC YHUBepCaJIbHbIE yqeﬁnme JeNiCTBUSA

Bba3oBpblIe jiorunueckue AercTBHA:

® BBISBJISITh U XapaKTepHU30BaTh CyIlleCTBeHHbIe NPHU3HAKU MaTeMaTHYeCKUX
0OBEeKTOB, TOHSTUM, OTHOIIIEHUM MeX]y MOHATUIMHU, (POpMyIHMpOBaTh
ompejieJieHUs]  TOHSTHM, YCTaHABIWMBATh  CYIECTBEHHBIM  IPU3HAK
KiaccudburKallid, OCHOBaHUS i1 000OINeHHs W CpaBHeHMSs, KpUTepuu
ITPOBO/IMMOTO aHAJIN3a;

e BOCHpUHUMATb, GOPMYJIMPOBAaTh W MPeo0pa30BbIBaTh  CYXKIEHUS:
yTBepAuTeJIbHble W OTpHUIlaTelibHble, eJUHWYHbIe, 4YaCTHble W 00Iue,
YCJIOBHbIE;

® BBISIBJISITH  MaTeMaTUdeCKWe  3aKOHOMEPHOCTH,  B3auUMOCBSI3U U



IIPOTMBOpeYMs] B (paKTax, AAHHBIX, HAOIIOJNEHUSX U YTBEPXKIEHUSX,
npemjlaraTb ~ KPUTEPUM U1 BBISIBIIEHMS  3aKOHOMEpDHOCTEM U
IIPOTUBOPEYUH;

JielaThb BBIBO/IbI C MCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JeOYKTHUBHBIX M
VMHAYKTUBHBIX YMO3aKJIIOUeHUH, yMO3aKJIIOUeHU 110 aHaJIOTUH;
pa3bupaTk [JOKa3aTesIbCTBa MaTeMaTU4eCKUX yTBEPXKIeHU! (IIpsMble U OT
IIPOTMBHOI0), IPOBOAUTH CaMOCTOSITEJIbHO HeCJIOXKHbIe JI0Ka3aTesbCTBa
MaTeMaTH4eCcKUX ¢akTOB, BBICTpPAWBaThb apryMeHTallUi0, IPUBOAUTH
IIpUMepbl ¥ KOHTPIIPYMepbl, 000CHOBBIBATh COOCTBEHHBIE pacCy>K/IeHHS;
BBIOMpATh Crocob perieHus: yueOHOM 3ama4y (CpaBHHUBATh HECKOJIBKO
BAapUAHTOB pelleHus, BbIOMpaTh Haubosee MOAXOAAINIMU C Y4YETOM
CaMOCTOSITEJILHO BblJIeJIEHHBIX KPUTEPHUEB).

bazoBrie HCCJIeioBaTe/IbCKUe IelCTBHA:

MCII0JIb30BaTh BOMPOCHI KaK MCCJIe/I0BAaTeIbCKUM UHCTPYMEHT MO3HaHUS,
dbopMynupoBaTh BOMPOCH], (GUKCUPYIONIMe NPOTHBOpeudre, MpobIieMy,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HKCKOMOe U JaHHOe, GOpPMUPOBATh
TUII0Te3y, apryMeHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTh TI0 CAMOCTOSITEJIbHO COCTABJIEHHOMY IIJIaHY HeCJIOXKHbIN
OKCIIepUMEHT,  HeOoJibllioe  HKCCJIefiIoBaHWe 10  yCTAHOBJIEHHUIO
0COOEHHOCTeM MaTeMaTh4ecKoro oOBeKTa, 3aBUCUMOCTel OOBeKTOB
MeX]1y COOOM;

CcaMOoCTOSITeJIbHO GOPMYJIMPOBATh 0000IIIeHsI U BBIBOABI 110 pe3ysibTaTaM
MPOBEJEHHOI0 HAOJIIO[eHNs, UCCIIeIOBaHUsl, OIeHUBATh JI0CTOBEPHOCTH
MOJTYYeHHBIX Pe3yJIbTaTOB, BLIBOJOB U 0000IEeHHUIH;

IIPOTHO3MPOBAaTh BO3MOXKHOE Pa3BUTHE IIPOIecca, a TaKXKe BbIIBUTATh
IIPeJINOJIOXKEeHHs. O er0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora c undpopmarueii:

BBISIBJISITH HEJIOCTaTOYHOCTh W H30BITOYHOCTh HHGOpMAIMH, HdaHHBIX,
HEeOOXOIUMBIX JIJISI pellleHUs 3a/1auu;

BbIOWpATh, aHAJM3WPOBATh, CHUCTEMATU3WPOBAaTb W WHTEPIPETUPOBAThb
MHGOPMAaIIUIO Pa3IMYHbIX BUJIOB U GOPM IpejiCTaB/IeHUS;

BbIOMpaTh GoOpMy TIpeficTaBieHUs] HWHpOPMaMKM U WJUIIOCTPUPOBATH
pellaeMble 33Jladyd CXeMaMM, JydarpaMMaMH, WHOM TrpaduKod U uX
KOMOUHAITUAMUY,

OIleHWBATh HAAEXHOCTb HWH(POPMAIMK 110 KPUTEpHUsM, MPeyIoKeHHbIM
yuauTeseM uin chbopMyIUPOBaHHBIM CaMOCTOSITEJTBHO.

KOMMYHI/IKaTI/IBHI)IE YHuBepCaJibHbIe y‘IEEiHI)IE JeiCTBUA:

BOCIIpPUHUMATb H CbOpMy'JII/IpOBaTb Cy)XXIeHuss B COOTBETCTBHUU C



YCJIOBUSIMUA U TeJISIMU O0IIeHus], ICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUsI B YCTHBIX M IMCbMEHHBIX TeKCTax, J1aBaTb IOSICHEHUS II0
XOJly pellieHus 3a/lauv, KOMMEeHTUPOBATh MOJIy4YeHHbIN Pe3ysIbTarT;

B X07le 0OCY>KJIeHUs 3aJlaBaTh BOIPOCHI 10 CYIIIeCTBY 00CY>KJIaeMOU TeMbl,
npo6JieMbl, pelllaeMoM 3aJlayH, BbICKa3biBaTh UJIeU, HalleJleHHbIe Ha TTIOUCK
pelleHus, COIOCTaBIISITb CBOU CYXIEHUS] C CYXIeHUSMH JIpyTux
YYaCTHUKOB AWajora, 0OHapy>XUBaThb pa3jndve U CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe GOpMYJIMPOBATh Pa3HOTIIACHS], CBOM BO3PaXKEHUS;
NpeACTaBATh  pe3yJbTaTbl  pellleHus  3ajjay¥,  OKCIIepPUMEHTa,
WCCJIeJIOBAaHUs,  TPOEeKTa,  CaMOCTOSTelIbHO  BbiOWpaTh  dopmar
BBICTYIUJIEHUS C YYETOM 33J1a4 IIpe3eHTall U 0CODeHHOCTe!N ayIUTOPUH;
IIOHMMATb W  MCHOJIb30BaThb  IIpEMMYyIeCTBa  KOMAaHAHOM U
VHJMBUYQJIbHOW paboThl TpU pelleHnd Y4eOHbIX MaTeMaTHYecKUX
3aj1ay;

MIPUHUMATh I1eJIb COBMECTHOM JIesiTelTbHOCTH, IJIaHUPOBaTh OpPraHU3aIUIO
COBMEeCTHOM PpaboThl, pacrpefensTb BHIbl pabOT, JA0OTrOBAapHBaThCA,
0b6Cy>X/1aTh MIPOIIECC M pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOITbKUX
JIIoLieu;

y4aCTBOBaTh B TPYyNNoOBbIX ¢dopMax paboTel (0bCcyxieHus, obmeH
MHEHMSIMHA, MO3TOBble INITYPMbl W JIpyTWe), BBINOJIHITHL CBOIO 4YacCThb
paboThl U KOOPJIMHUPOBAThL CBOU JIEUCTBUS C IPYTUMU WieHaMH KOMaH/IbI,
OIIeHMBATh Ka4eCcTBO CBOEr0 BKJIaJla B OOIIWN IMPOJYKT IO KPUTEPUSIM,
chOpPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

PerynsTuBHBIe yHHBepCaJIbHbIE y4e0HbIe JelCTBUS
CamoopraHusanus:

CaMOCTOSITeJTIbHO COCTABJISITh IUJIAH, aJITOPUTM pelleHus 3aJladd (WA ero
4acTh), BbIOUpATh CIIOCODO pellleHusi C y4ETOM HMEIOIIUXCS pecypcoB U
COOCTBEHHBIX BO3MOXHOCTeW, apryMeHTHpOBaTb U KOPPeKTHUPOBAaThb
BApUAHTHI pellieHr! C y9ETOM HOBOM MHMOPMaAIIUH.

C&MOKOHTPOJIL, 3MOIMOHAIBHBIM HHTE/LJIeKT:

BJIaJIeTh CIocOOaMU  CaMOIIPOBEPKM, CAMOKOHTPOJI IIporecca U
pe3yJibTaTa pellleHusI MaTeMaTU4eCKOM 3a/1a4u;

NpeJBUAETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYThH IIPU pelleHur
3a/1a4¥, BHOCHUTb KOPPEKTHWBBI B [IeSITeJIbHOCTb Ha OCHOBE HOBBIX
06CTOSITENICTB, HAUIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;
OIleHMBaTb COOTBETCTBHE pe3ysibTaTa JesTeJIbHOCTU IMOCTABJIEHHOM IeJv
Y YCJIOBUSIM, OOBSICHATH MPUYMHBI IOCTH)KEHUS] WIM HeJJOCTHXKeHUS 11eJH,
HaXOJIUTh OIIKUOKY, IaBaTh OIIEHKY MPUOOPETEHHOMY OIIbITY .



INPEIMETHBIE PE3YJIBTATBI

K koniy ob6ydenuss B 7 kJjacce oOOy4YalOIIUMWCS TMOJYYUT ClIeAyIolye
npefiMeTHbIe Pe3yJIbTaThl:

Yucna 1 BIYNC/IeHUS

BoInionHATh, coYeTass yCTHble UM IHWCbMEHHble MpPUEMBI, apudMeTHdYecKue
IeMCTBUS C PallMOHATIbHBIMU YMCJIAMU.

HaxomuTh 3HayeHWs 4YMCIIOBBIX BBIPQKEHWM, INPUMEHSTb pa3HOOOpa3HbIe
CIoco0Obl ¥ MPUEMBI BBIYMCIIEHUS] 3HAYEHUW APOOHBIX BBbIPAXKEHUM, COAepKaliux
OOBIKHOBEHHbIE U JeCATUYHbIE JPOOH.

[lepexonuth OoT ogHOM GOPMBI 3allMCU YKCeIl K JIpyrou (1Ipeobpa3oBLIBATH
IeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JIeCSTUYHYIO, B
YaCTHOCTHY B OeCKOHEYHYIO JeCATUYHYIO IpOOb).

CpaBHMBATh U YIIOPSIAOYMBATh pallMOHAIbHbIE YUCIIA.

OKpyTJISTh YKCTIa.

BBITIOMHATE NIPUKUJIKY U OIIEHKY pe3yJibTaTa BbIYMCIIEHUH, OIIeHKY 3HaYeHUH
YUCJIOBBIX BBIP@KeHWU. BBINIOIHATD AEHCTBUSL CO CTeleHsSMU C HaTypaJIbHbIMU
MTOKa3aTeJIIMHU.

[IpyMeHsTL  TpHU3HAKU  JIEJIUMOCTH,  pa3jio)keHWe Ha  MHOXUTENU
HaTypaJIbHbIX YHCeJL.

Pelmlath mpakTHKO-OpMEHTUPOBAaHHBIE 3aJjayM, CBS3aHHble C OTHOIIEHHWEeM
BeJIMYVH, [PONOPIUOHAIIBHOCTBIO BeJIMYMH, IPOLEHTaMH, HWHTepIpeTUpPOBaTh
pe3yJbTaThl pellleHus 3afjad C Y46TOM OTPaHUYeHMM, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTprBaeMbIX 0OBHEKTOB.

Anredopanyeckue BbIpayKeHUS

Hcnonb3oBaTh ajrebpanvecKkyto TEPMUHOJIOTUIO U CUMBOJIMKY, NPUMEHSTb
eé B MpoIecce OCBOeHUS yueOHOTr0 MaTepuaia.

Haxomuth 3HaueHUs] OyKBEHHBIX BbIpaXKeHWW TPU 3a/laHHBIX 3HAUYEeHUSIX
repeMeHHBbIX.

BeinonHATE  mpeoOpa3oBaHMsl  [EJIOTO  BbIpAaXKeHHWS B MHOTOWIEH
IIpMBeJleHreM MOJ00HBIX CJIaraeMblX, PACKPbITHEM CKOOOK.

BbBITIOMHATE yMHOXEHHe OJlHOWIeHa Ha MHOrOWIeH M MHOTOWIeHa Ha
MHOT'OWIeH, MPUMeHsSITh GOpPMYJIbl KBaJipaTa CyMMbI M KBajJlpaTa Pa3HOCTH.

Ocy1ecTBIsITh pa3loXKeHrue MHOTOWIEHOB Ha MHOXUTEN C IOMOIIIbIO
BbIHECEHUSI 3a CKOOKM 00IIero MHOXUTessl, TPYIIHAPOBKU CJlaraeMblX,
IIpuMeHeHus1 GOPMYJI COKPAIlEHHOTO YMHOXEHUSL.

[IprMeHsTH NpeoOpa30BaHUsI MHOTOWIEHOB [JIsl PellleHus] Pa3IMuHbIX 3a7a4
13 MaTeMaTUKH, CMeXXHbIX TIPeIMeTOB, U3 peajlbHOM MPaKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTelleHeM C HATypaJbHBIMU IOKa3aTesiMUA IS



1peobpa3oBaHUsl BEIPAXKEHUH.

YpaBHeHus u HepaBeHCTBa

Pemrats yiHeWHBIEe ypaBHEHUs C OJHOM IlepeMeHHOW, INpPHUMeHsis IpaBWiIa
1lepexojia OT UCXOAHOIO YpaBHEHUs K PaBHOCUIILHOMY eMy. [IpoBepsTs, sBisieTcs
JIV YWCJIO KOPHEM ypaBHEHUS.

[TpumeHnsTh rpadruecKkre MeTOIbI IIPY pellleHUH JIMHEeWHbIX YPaBHeHUHN U UX
CUCTEeM.

[TonbvpaTe mnprMepbl Map 4Yuces, SBISIOMIMUXCS pellleHreM JIMHeHHOTro
yPaBHEHUS C ABYMSI llepeMeHHBIMU.

CTpouThb B KOOPAWHATHOW IUIOCKOCTH TpaduyK JIMHEWMHOTO ypaBHEHUS C
IBYMsI TIepeMeHHBbIMH, II0JIb3ysIChb TI'padUKOM, NPUBOJUTH IPUMEpPHl pelleHus
YPaBHEHUS.

PemraTte cucremsbl AByX JIMHEHMHBIX YPaBHEHUM C ABYMsI [IepeMeHHbIMU, B TOM
yucse rpagpuyecKu.

CocTaBiiIiTb W pelllaTh JIMHEMHOe YypaBHEHWe WM CUCTeMY JIMHeHMHBIX
ypaBHEHUWU II0 YCJIOBUIO 33/1a4¥, WHTEpPIpeTUpoBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y [10JTy4YeHHBIA pe3yJibTar.

DyHKIMU

H3obpaxaTh Ha KOOPJIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 33/ITAaHHBIM
KOOpAVHATaM, JIy4u, OTPe3KU, UHTepBaJlbl, 3alIMCHIBATh YMCIIOBbIE IIPOMEXYTKHU Ha
anreGpanyecKoM SsI3bIKe.

OTMedaTh B KOOPJIWHATHOM IUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpAMWHATaM,
CTpOoUTh rpadpuku TUHENHbIX GyHKIMU. CTpouTh rpadpuk GyHKIUUA Y = |X|.

OnucbiBaTh C TOMOIIBID (QYHKIMKA UM3BECTHble 3aBUCUMOCTH  MEXIy
BeJIMUMHAMU: CKOPOCTb, BpeMs, pacCTOsIHWe, IleHa, KOJIM4eCTBO, CTOMMOCTD,
IIPOU3BOJIUTENILHOCTD, BpeMsi, 00BEM pabOoTHI.

Haxonute 3HaYeHre QyHKIMHU 110 3HAYEeHUIO e€ apTyMeHTa.

[TonumaTe rpaduyeckudid Criocob IpeiCTaBlIeHUs M aHaIM3a MHG(OpMaIuy,
M3BJIeKaTb U UHTEPIPeTUPOBaTh UHGOPMAIIMIO U3 rPadrKOB peajibHbIX MPOIeCCOB
Y 3aBUCUMOCTeH.

K xoHiy o6ydenuss B 8 kiacce oOydYaroliudiicsi TOMYYUT CJieIyIOIIue
IIpeAMeTHbIe Pe3yJIbTaThl:

Yucna 1 BbIYNCIeHUSA

Hcnonp3oBaTh HavyasjabHble IPEeACTaBIIEHUS O MHOXeCTBe eWCTBUTEeIbHBIX
4yuces ISl CpPaBHeHUs!, OKPYTJIeHUsl U BbIUMCIIEHUH, U300paXkaTh JIeMCTBUTE/IbHbIE
YHCJIa TOYKaMU Ha KOOPAWHATHOU IIPSMOM.

[IpuMensaTy noHATHME apUPMETUYEeCKOIO0 KBaJpaTHOTO KOPHS, HAXOIWUTh
KBaJlpaTHble KOPHH, MCIIOJIb3ysl MPHA HEOOXOJIWMOCTH KaJIbKYJISITOP, BBIIIOIHSTH
npeobpa3oBaHUs BbIPAXXEHWUW, COJEpPXKallluX KBaJpaTHble KOPHHW, UCIIOIb3YS



CBOWCTBA KOpHEeU.

Hcnonp3oBaTh 3anucy OOJIBIIMX U MAJIBIX YUCENI C IOMOIIBIO JEeCATAYHBIX
npobeii u crenieHel yucia 10.

Anredpanyeckue BhIpaXKeHUs

[IpyMeHSTL TOHSATHE CTelleHW C I[eJbIM II0Ka3aTejeM, BBIIOJIHATh
1peobpa3oBaHuUsI BBIPAXKEHUH, COJIepKallliX CTeIleH! C [IeJIbIM [T0Ka3aTeJleM.

BBITIOMHATE TOXJIeCTBEHHbIEe MPeoOpa30BaHUSI PaAIlMOHAJIBHBIX BbIpaXKeHUM
Ha OCHOBe IpaBWI JIEUCTBUI HaJl MHOTOYJIEHAMU U ajire0pandecKuMu ApPOoOsSMHU.

PacknaapiBaTh KBafpaTHBIN TPEXUJIeH Ha MHOXUTEJIH.

[TpuMeHsI T 1TpeoObpa30BaHUs BbIpAaXKeHU JIJISI PellleHuUs] pa3/IMuHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX [IpeIMeTOB, U3 pealbHOU MPAKTUKH.

YpaBHeHHs 1 HepaBeHCTBA

Pemiath JiMHelHbIe, KBaJipaTHble YpaBHEHHWsI U pallMOHAJIbHble ypaBHEHWUS,
CBOJIAIIMECS K HAM, CUCTEMBI IByX YPaBHEHUH C IByMSI llepeMeHHbIMH.

[TpoBoIUTE TIpOCTeMNIIMe UCCIeJOBAaHUSI YPAaBHEHUW U CUCTeM YpaBHeHWH, B
TOM YHUCJIe C IPUMeHeHneM I'papuiecKux IMpeACcTaBileHUH (yCTaHABIMBAaTh, UMeeT
JIM ypaBHEHMe WIM CHUCTeMa YpaBHEHUUN pellleHus, ecii UMeeT, TO CKOJIbKO, U
npouee).

[lepexonuth OT ciiOBeCcHOM (OPMYJIMPOBKU 3afauu K e€ anrebpandyecKou
MOAEeJM C TIOMOIIBI0 COCTABJIeHUs YpaBHeHUSI WM CHUCTeMbl YpaBHEHUH,
WHTEepIIPeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/layM MOJIyYeHHbIN pe3ysbTarT.

[IprMeHsTL CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJIsI CpPaBHEHHs, OIeHKH,
peliaTh JIMHeHHble HepaBeHCTBA C OJHOM IlepeMeHHOM U UX CUCTeMBl, [aBaThb
rpagpuyecKy0 WUIIOCTPAllMI0 MHOXeCTBa pelleHWd HepaBeHCTBAa, CUCTeMbl
HEpaBeHCTB.

DyHKknun

[loHrMaTh ¥ KUCMIOJB30BaTh (YHKIIMOHAJIbHBbIE TIOHSTHS U SI3bIK (TEPMUHBI,
CHMMBOJIMYeckre 0003HaueHUs), OIpeJleliiThb 3HaueHHWe (GYHKIMU 10 3HAYeHUIO
apryMeHTa, OlpeJiefIsiTb CBOMCTBA (PYHKIIMU T10 eé rpaduKy.

Crpouthb rpadrky 371eMeHTapHbIX GYHKIIUK BU/IA:

y =kix, vy =x2, vy =x3,y = [x|, y = VX, oruchIBaTh CBOMCTBA YHCIIOBOM
QYHKIUU 110 eé rpaduKy.

K konmy ob6yuenns B 9 Kiacce oOydYaroIMKCS IOJIYYUT Cllelyoliue
1peiMeTHbIe Pe3yJIbTaThl:

Yuciia ¥ BBIYHCIIeHUS

CpaBHMBATDH U YIIOPSIIOUYUBATh pallMOHAJIbHbIE Y UppallMOHaIbHbIE YUCIIA.

BoinonHATh apudMeTHdeckde [AENCTBUST C PAlMOHAJIBHBIMU  YHCIIAMU,
codeTass YCTHble HW TIMCbMEHHble TPUEMBI, BBINOJHATh BBIYKCIEHUS C
VppaIMOHAIbHBIMU YMCJIAMHU.



HaxomuTh 3HaueHus CTemeHeld C [eJIbIMA IOKa3aTeJsIMA U KOPHEeH,
BBIUUCIIATH 3HAYEHUS YUCJIOBBIX BhIPayKEeHUM.

OKpyrysiTh JeHCTBUTEIbHbIEe YKCJIA, BBIOJIHITh NPUKUIKY pe3ysbTaTa
BBIYMCJIEHUH, OIIeHKY YMCJIOBBIX BbIPaXKeHUM.

YpaBHeHus U HepaBeHCTBa

Pemiath siviHeliHbIe W KBaJIpaTHble YpaBHEHWS, YpaBHEHUs], CBOJSIIMECS K
HUM, [IPOCTeNIre qpOoOHO-paliMOHaIbHbIe YPaBHEHHS.

Pemate cucrembl ABYX JIMHEHMHBIX YpPaBHEHUM C JBYMs IepeMEHHbIMU U
CUCTeMBbI JIBYX YpaBHeHHH, B KOTOPBIX OJHO YpPaBHeHMe He SBJISIeTCs JTUHEeUHbIM.

Pemath TekcToBble 3amauM ajireOpaudeckMM CIIOCOOOM C TIOMOIIBIO
COCTaBJIeHYs YPaBHEHUS WIU CUCTEMBI IBYX YpaBHeHU! C IBYMS [IepeMeHHbIMU.

[IpoBoaMTH NpOCTENIIME WCCIIeIOBAHUSI YPABHEHUM M CHUCTeM YpaBHEHWW, B
TOM 4YUCJIe C IIPUMeHeHueM IpapuyecKux IpefCcTaBileHni (yCTaHaB/IUBaTh, UMeeT
JIA ypaBHeHHe WIX CHCTeMa YpaBHeHUU peIlleHUs, eClIi UMeeT, TO CKOJIbKO, U
npoyee).

Pemrate numHeliHble HepaBeHCTBA, KBaJlpaTHble HeEPaBeHCTBA, HW300pakaTb
pellleHWe HepaBeHCTB HAa YWCJIOBOM IIPSMOM, 3alMChIBAThL pellleHre C IIOMOIIbIO
CHAMBOJIOB.

Pemiatp  cucTemMbl JIMHEWHBIX  HEpPAaBeHCTB, CHUCTEMBbl  HEpPaBeHCTB,
BKJIIOYAIOIIMEe KBaJpaTHOe HepaBeHCTBO, U300paXkaTb pelleHre CUCTeMbl
HepaBeHCTB Ha YMCJIOBOM IIPSAMOM, 3alMChIBATh pellleHye C [IOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HepaBeHCTBA IIPY PelIeHrH pa3JInYHbIX 33/1ay.

DyHKIIMU

Pacnio3naBate QyHKIMKM u3ydeHHBbIX BUAOB. [loka3biBaThb CXemaTUYeCKU

pacnosio)keHre Ha KOOPJIMHATHOM IUIOCKOCTH TpaduKoB QYHKIMN BUOA: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3,y = Vx, y = ||, B 3aBUCHMOCTH OT
3Ha4YeHUN KO3(PPUIIMEHTOB, OIIMCHIBATh CBOMCTBA (PYHKITUM.

CTpoutb ¥ M300pakaTh CXeMaTHYeCKH IpapuKyA KBaPATHYHBIX (DYHKITHM,
OTUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITHH 10 UX TpaduKam.

Pacrio3HaBaTh KBaJIpaTUYHYIO GYHKIMIO 110 GOpMYyJie, TPUBOAUTHL IIPUMEphI
KBaJIPAaTUIHBIX QYHKIIWHA U3 peaTbHOM KU3HH, GU3UKH, TeOMETPHH.

YuciioBbIe MOCTIeA0BaTeILHOCTH U IIPOrPecCHH

Pacrio3HaBaTh apudMeTHUecKyr0 M TeOMEeTPUYeCKyl TPOrpecCUdd Ipu
pa3HbIX CclIocobax 3a/IaHuS.

BLIONHATL ~ BBIYKMCIIEHHST C  HCIIOJIb30BaHWeM GOpMysa N-TO  4ieHa
apupMeTHIeCKON U TeOMeTPHUIeCKOU IMPOTpeccrii, CyMMBbI ITePBbIX N YJIEHOB.

H300paxkaTh 4IeHbl IMOC/IeIOBAaTeIbHOCTH TOYKAaMU HA KOOPAWHATHOMN
TIJIOCKOCTH.



Pemiats 3amaun, CBsI3aHHBIE C YMCJIOBBIMM II0CJIEJIOBATEIILHOCTSIMHU, B TOM
YHMCJIe 33JlaY¥ M3 peajibHOM XXU3HM (C HUCIIOJIb30BAHWEM KaJbKYJIATOpa, UPPOBBIX
TEeXHOJIOTU).



TEMATHUYECKOE IINTAHMPOBAHUE
7 KJIACC

KonnugecTBo yacoB JJIeKTPOHHBIEe
HaunMenoBaHue pa3neioB U TeM mudpoBbIe
Ne i/m P Konrposbnsie | IIpakTHyeckue (nuacpp )
NPOrpaMMbI Bcero obpa3oBarejbHbIE
PadoTHI paboTHI
pecypchbl
1 Yucia v BeruncieHus. PayonanbHbIe 95 1 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubnuorexka IIOK
2 AJreOpantieckue BrIpaxeHHs 27 ! https://m.edsoo.ru/7£415b90
bubmoteka IOK
3 Y paBHEHMS 1 HEpaBEHCTBA 20 I https://m.edsoo.ru/7f415b90
bubmuoteka IOK
4 K : 24 1
OOp/MHATEL 1 rpaduK. DyHiiH https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
I1 1
> OBTOperHe 1 0bobIerHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB II0 I[TPOT'PAMME 102 5 0




8 KJIACC

KonuuecTBo yacoB DJIeKTPOHHEIEe
HaumeHoBaHue pa3/iejioB U TeM nudpoBbIe
Ne o/m P Kontponbusie | IIpakTuueckue (wbp )
NPOrpaMmbI Bcero obpa3oBarTebHbIE
padoTHI paboTHI
pecypcsl
bubmoteka [IOK
1 9 .K 1
WCJia ¥ BbIuMciieHus. KBagpaTtHble KOpHU ) hitps://m.edsoo.ny/7f417af8
9 Yucia u Beranciienus. CTeleHb C IejIbIM 7 bubmuoreka [1OK
[oKasareJjieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckyie BbIpaXkKeHHUsI. 5 1 bubnmuoreka [JOK
KBasparHsbIii TpéxdiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckrie BbIpaXKeHUSI. 15 1 bubmoreka [IOK
Anrebpanueckasi ipobb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBajjpaTHbIe 15 1 bubmuoteka [IJOK
ypaBHeHMSI https://m.edsoo.ru/7f417af8
6 VpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [JOK
YpaBHeHU! https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ow/ 7641 7af8
bubmmoreka IIOK
8 DyHKIpH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexka IHOK
J PyHKupH. HHCIOBbIE GYHKIMH J https://m.edsoo.ru/7f417af8
bubnuorexka IJOK
10 I1 6006 6 1
OBTOPEHHE 1 ODODIHEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




9 KJIACC

KonuugecTBo yacoB DJIeKTpPOHHEIe
HaunmenoBaHue pa3jiesioB u TeM nudposbIe
Ne o/m P Kontponbusie | IIpakTudeckue (wupp )
NPOrpaMMbI Bcero obpa3oBaTelbHbIE
paboThI padoTHI
pecypchl
1 Ywucsa u BerarcieHud. el cTBUTeNIbHbIe 9 bubmnoreka 110K
YUcia https://m.edsoo.ru/7f419d08
9 YpaBHeHUs 1 HepaBeHCTBa. Y paBHEHHUS C 14 ) bubmuoteka [JOK
OJIHOU IIepeMeHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubmmotreka 1IOK
ypaBHeHUH! https://m.edsoo.ru/7f419d08
bubmuoteka 1JOK
4 v .H 1 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa 6 httos://m.edsoo.ow/7£419d08
bubmuorexka IIOK
) D 16 1
Y https://m edsoo.ru/7f419d08
bubmmoreka IJOK
6 4 15 1
MICTIOBBIE TOCTEAOBATENLHOCTH https://m edsoo.ru/7£419d08
7 [ToBTOpenue, 060611eHMe, CCTEMaTH3als 18 1 bubmnotreka 1IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IIOYPOYHOE IVNIAHUPOBAHUE

7 KJIACC
KosmryecTBo yacoB DJIeKTPOHHEIe
Ne Hdara nudpoBbie
Tema ypoka Konrposbnsie | IIpakTHuyeckue
n/n Bcero U3ydyeHHs | oOpa3oBaTeIbHEIE
PadoTHI paboTHI
pecypchl
1 [ToHsTHE pallMOHATIBLHOIO YHCIIA 1
9 ApudmeTrueckue NeNUCTBUS C 1
palMOHaIbHBIMU YUCIIAMU
3 Apudmernueckue IeNCTBUS C 1
palMoHaIbHBIMU YHCIaMU
4 Apudmetrdeckre IEUCTBUS C 1
pallMOHATIbHBIMU YUCIIAaMU
5 ApudmeTrrueckue NeNCTBUS C 1
palMOHaIbHBIMU YUCIIAMU
6 Apudmernueckue NeNCTBUS C 1
palMoHaIbHBIMU YHCIaMU
7 CpaBHeHmUe, yliopsJJOuYMBaHNe 1
palMOHAJIbHBIX YHCeT
3 CpaBHeHHMe, yrOpsiioYMBaHUe 1
palMOHAJIbHBIX YHCeT
9 CpaBHeHMe, yriopsiioUMBaHUe 1
palvoHaIbHBIX YUCell
10 CrereHb C HaTypaJIbHBIM 1 bubmuoteka [JOK
1oKasarejieMm https://m.edsoo.ru/7f4211de
1 CrereHb C HaTypaJIbHBIM 1 bubnuoteka [JOK

IIOKa3aTejleM

https://m.edsoo.ru/71421382




12 CrereHb C HaTypaJIbHBIM bubmuoteka [JOK
IoKasarejieM https://m.edsoo.ru/7f42154e
13 CrerneHb C HaTypaJIbHBIM bubmuoteka [JOK
1oxKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHb C HaTypaIbHBIM
roKazarejem
15 Perienvie ocHOBHBIX 33j1a4 Ha JIpo6H,
MIPOIEHTHI U3 PeasTbHOM MPaKTHUKU
16 Perienvie ocHOBHBIX 33j1a4 Ha JIpobw,
MIPOIIEHTHI U3 PeasibHOM MPaKTHUKU
17 Perienrie 0CHOBHBIX 33J1a4 Ha ApooH,
MIPOIIEHTHI U3 peasibHOM MPaKTUKU
18 Perienvie ocHOBHBIX 33j1a4 Ha JIpo6H,
MIPOIEHTHI U3 PeaTbHOU MPaKTHUKU
19 [TpusHaky AeTMMOCTH, PA3TIOXKEeHHUSI
Ha MHOXUTEJIA HaTypaIbHBIX YUCeT
20 [TpusHaky 1eTMMOCTH, PA3JI0XKeHUs]
Ha MHOXUTEJIM HaTypaJIbHbIX YHCel
91 Peanbable 3aBucumMocTtu. [Ipsimas u
obpaTHasi TPONOPIIMOHAILHOCTH
99 Peanbhble 3aBucumoctu. [Ipsimas u
obpaTHas IPONOPIIMOHAJIbHOCTH
93 Peasnbnbie 3aBucumoctu. [Ipsimas u
obpaTHast MPOIIOPIMOHAIBHOCTH
4 Peanbable 3aBucumMocTu. [Ipsimas u
obpaTHasi ITPONOPIIMOHAIbBHOCTH
95 KonTtpomnbHas pabora 1o Teme

"ParnonanbHble yucia”




bubmuoreka IIOK

26 ByKBeHHEIE BLIPDKEHHS https://m.edsoo.ru/7f41feec
27 DopMybl
28 DopmyIsl
29 [Iepemennble. [lomycTrMble 3HaYeHUS
IlepeMeHHBIX
[Ipeobpa3oBaHuie OyKBEeHHBIX
30 BBIPQKEHUH, pacKpbITHe CKOOOK 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41fafa
npuBeJieHre 0JJOOHBIX CJlaraeMbIxX
[Ipeobpa3oBanrie OyKBeHHBIX
31 BBIDQKEHUH, paCKpbITHe CKOOOK 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41{d70
NpuBeJieHre MOI00HBIX CllaraeMbIxX
[Ipeobpa3oBaHrie OyKBeHHBIX
32 BbIpa’KeHUM, paCKpPbITHE CKOOOK U
NpUBeJleHre MTOI00HBIX ClaraeMbIX
[Tpeobpa3zoBaHue GyKBEHHBIX
33 BBIpa’kKeHHH, paCKPbITHE CKOOOK 1
NIpUBeJleHre MOI00HBIX ClaraeMbIX
24 CBo¥icTBa CTelleHH C HaTypaJlbHbIM bubmuoteka [JOK
IoKa3sarejieM https://m.edsoo.ru/7f421382
35 CBo¥iCTBa CTelleHH C HaTypaJlbHbIM bu6muoteka [IOK
IoKasarejieM https://m.edsoo.ru/7f42154e
26 CBoIiCTBa CTelleH! C HaTypaJibHbIM bubmuoteka [JOK
1oKasarejieM https://m.edsoo.ru/7f4218be
bubmmoteka IIOK
37 Mrorosentt https://m.edsoo.ru/7f42276e
38 MHorowieHsl Bubnmorexa [IOK

https://m.edsoo.ru/7f422930




29 CrnoxeHue, BbIYMTaHUE, YMHOXEHHE bubmuoteka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BbIYMTaHUE, YMHOXEHHe bubmuoteka [JOK
MHOTOYJIeHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHe bubmuoteka IIOK
MHOTOWIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BbIYMTaHUE, YMHOXEHHE bubnuoteka [JOK
MHOTO4JIeHOB https://m.edsoo.ru/7f423182
43 DopMyJIbI COKPAIIEHHOTO YMHOXKEHHS bubnmorexa [IOK
https://m.edsoo.ru/7f42432a
44 @DopMyJIbI COKPAIIEHHOTO YMHOXKEeHHS Bubnmorexa [IOK
https://m.edsoo.ru/7f42464a
45 PopMyIIbl COKpAIIEHHOTO YMHOXEHHSI Brbmmorexa [IOK
https://m.edsoo.ru/7f424c12
46 ®opMyIibl COKpPAIIEHHOTO YMHOXEHHS Brbmorexa [TOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMHOXEHHS Brbmiorexa [TOK
https://m.edsoo.ru/7f4251d0
48 PazsioxxeHne MHOro4eHOB Ha bubmoreka LIOK
MHOXXHWUTEJIN https://m.edsoo.ru/7f423312
49 PaznoyxeHre MHOro4IeHOB Ha bubmmoteka IIOK
MHOXHUTEJIN https://m.edsoo.ru/7f4237fe
=0 PaznoxeHre MHOTO4JIEeHOB Ha bubmmoteka IIOK
MHOXHUTeJIN https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOTOWIeHOB Ha
MHOXXUTEJIN
59 KonTposnbHas pabora 1o Teme

" Anrebpavyeckue BblpakeHHs"




Y paBHeHue, IpaBUIIA

53 npeobpa3oBaHUs YpaBHEHUS],
PaBHOCWJIBHOCTh YPaBHEHUN
JluHeliHOe ypaBHeHHe C OJHOMU
54 IIepeMeHHOH, pellleHue JTUHeUHbIX
ypaBHEHU!
JIvHeliHOe ypaBHeHHe C OJHOU
55 IlepeMeHHOH, pellleHre JIMHeHHbIX Brbmmoreia LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JIvHeliHOe ypaBHeHHe C OJHOU
56 repeMeHHOM, pellleHre JTMHEeMHbIX
ypaBHEeHUN
57 Perrenue 3aga4 ¢ moMomnisio bubmmoteka IIOK
YPaBHEeHUH https://m.edsoo.ru/7f42064e
cg Perrrenue 3aga4 c moMoIpro bubmmoteka IIOK
ypaBHEeHUH https://m.edsoo.ru/7f420806
5q Perttrenve 3aga4 ¢ IOMOIIBIO bubmoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Perirenue 3aga4 c moMoIib1o bubmmoteka IJOK
YPaBHeHUH https://m.edsoo.ru/7f420e6e
61 JIvHeliHOe ypaBHeHUe C IByMs bubmuoteka [JOK
IiepeMeHHBbIMHU U ero rpapuk https://m.edsoo.ru/7f427¢32
62 JIvHeliHOe ypaBHeHHe C IByMsI bubmuoteka [IOK
1epeMeHHbIMHU U ero Tpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa JIByX JIMNHEMHbBIX YpaBHEHUM bubmuoteka [JOK
C IByMs [IepeMeHHbIMU https://m.edsoo.ru/7f42836¢
64 CucreMa JIByX JIMHEMHbIX YpaBHEHUM

C IByM4 IllepeMeHHbIMHA




Cucrema JIByX TMHEHHBIX YpaBHEHUN

65
C IByMsl lepeMeHHbIMU
66 Cucrema IByX TMHEHHBIX YpaBHeHUN
C IByMsl lepeMeHHbIMU
67 Pemenuve cucrem ypaBHeHU Bubmmorexa I[IOK
P https://m.edsoo.ru/7f4284de
. bubmoteka [IOK
68 Pemienuve cucrem ypaBHeHU
https://m.edsoo.ru/7f42865a
. bubmmoteka IIOK
69 Perienue cucrem ypaBHeHU
https://m.edsoo.ru/7f4287d6
70 Pemienvie cucrem ypaBHeHUH
71 Pelienue crucrem ypaBHeHUM
7 KonTponbHas pabora 1o teme brubmoreka [IOK
"JIuHeliHble ypaBHeHUs " https://m.edsoo.ru/7f421044
. bubmuoteka IOK
73 Koopaunara Touky Ha pssMoi
https://m.edsoo.ru/7f41de76
74 YucioBble TPOMEXYTKU Bubmmorexa [IOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEXYTKA
76 Paccrosinue Mexy 1ByMs TOUKaMU
KOOPIWHATHOU MPSAMOU
77 PaccrosiHue Mex/y 1ByMs TOUKaMU
KOOPIUHATHOU IIPAMOK
78 [TpsimoyronbHas cucreMa KOOpAWHAT bubnuoreka LIOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHast cUCTeMa KOOpAWHAT bubmuoteka [JOK
Ha IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [IprMepsl rpadrKOB, 3aJaHHBIX bubmuoteka [JOK




dopmyiamMu

https://m.edsoo.ru/7f41e8a8

[Ipumepn! rpadyKOB, 3aJaHHBIX

bubnuorexka 1IOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [IprMeps! rpadrKOB, 3a/TaHHBIX
dopmynamu
83 [Ipumepel rpaduKOB, 3aJlaHHbIX
dopmyiamMu
84 Yrenuve rpadvKoB peasbHbIX Bbu6muoteka [IOK
3aBUCUMOCTEeN https://m.edsoo.ru/7f41ea24
85 Yrenve rpadpvKOB peasibHbIX
3aBUCHMOCTEN
bubmmoreka IIOK
86 I1
OHSATHE YHKIHH https://m.edsoo.ru/7f41ef06
87 I'paduik pyHKIIMK
bubmuoteka [IOK
88 Caoit %
BOHCTBA YHKIMH https://m.edsoo.ru/7f41{078
bubmmoteka IIOK
89 Caoit %
BOHCTBA pyHKIIMHA https://m.edsoo.ru/7f41f1fe
bubmmoteka IIOK
90 JIvnern
MHEHHAsT QY HKIHA https://m.edsoo.ru/7f427282
bubmmoteka IIOK
91 JIvnen
MHEHHAsT QYHKIHA https://m.edsoo.ru/7f427412
92 [Toctpoenne rpaduika TMHENHON bubmotreka [IOK
yHKIMIN https://m.edsoo.ru/7f426d1e
93 [Toctpoenne rpaduika TMHENHON
pyHKIMM
94 KonTposnbHas pabora 11o Teme bubmuotreka [IOK

"KoopauHatsel v rpaduku.

https://m.edsoo.ru/7f41£50a




Oyukuun"/Bcepoccurickast
MpoBepoYHasi paboTa

HOBTOpEHI/Ie OCHOBHBIX IIOHSITUH U

95 MeTOo0B, 0000IIeHe 1 bubmuoreka LIOK
3HaHMM/Bcepoccuiickasi mpoBepoyHast https://m.edsoo.ru/7f429¢6¢
pabora

96 'paduk dyHKIMHU ¥ =|X| 1

97 I'paduk pyHkIMY ¥ =|X| 1
[ToBTOpEHME OCHOBHBIX MOHSITHI U

98 MeTOo[OB Kypca 7 Kjacca, ob600IeHue 1 Bubmmorexa IOK

11” P ’ H https://m.edsoo.ru/7429£32
3HAHUHA
[ToBTOpPEHME OCHOBHBIX ITOHSATUN U
99 MeTOIOB Kypca 7 Kjacca, 0bo01ieHue 1 Bubmuorexa LIOK
Hv P ’ U-l https://m.edsoo.ru/7f42a0e0
3HAHUHA

100 HTorosast koHTpo/TbHast paboTa 1
[ToBTOpEHMEe OCHOBHBIX MMOHSITHIA U

101 MeTO[OB Kypca 7 Kjiacca, 006001eHue 1 Bubmmorexa HOK

HU P ’ = https://m.edsoo.ru/7f42a27a
3HAHUHA
[ToBTOpPEHME OCHOBHBIX ITOHSATUN U
102 MeTOOB Kypca 7 Kjacca, 0bo0iieHue 1 Bubmuorexa LIOK
HU P ’ U-l https://m.edsoo.ru/7f42a900
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




8 KJIACC

KonuuyecTBo yacoB DJIeKTPOHHEIe
y/gn Tema ypoxa Bcero Konrposmipe | - Ipaxriyecie ﬂ:;:ennﬂ :)I;I:)IZIII)}ZEZTEJIBHBIE
PpadoTHI paboThI pecypest
1 KBazipaTHbIii KOpeHb U3 4ucCiia 1 Brbmvoreia LIOK
https://m.edsoo.ru/7f42d452
bubmuoteka [JOK
2 [TonsiTvie 06 MppaMOHAILHOM YuCIIe 1 https://m.edso:)_.[ruﬁ f42enaa
3 HecsTryHble PUOIDKEeHUSsT 1
HMppaIMOHAJIbHBIX YHCeT
4 HecsTryHble IpUOIKeHUs 1
HppaIlMOHANIbHBIX YHCeN
JlericTBUTeNIbHbIE YHCIIA 1
CpaBHeHMe JIeHCTBUTENIbHBIX YHCeNT 1
CpaBHeHUe JIeWCTBUTENIbHBIX YHCeT 1
3 Apudmernueckuii KBaJIpaTHBIN 1
KOpeHb
9 VpaBHeHue B X2 = a 1
10 CBoticTBa apudpmMeTniIecKux 1 bubmuoteka [JOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CBolicTBa aprdpMeTHIeCKUX 1 bubmoteka [IOK
KBaJIpaTHBIX KOpHen https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHue YHUCIIOBBIX
12 BBIDA’KEHUH, COIepIKaIux 1 bubmmorexa LOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIEe KOPHU
13 [Tpeobpa3oBanyie YUCIIOBBIX 1 bubmotreka [IOK




BBIPa)KEHWM, CoJlep Kaliux
KBaJlpaTHble KOPHU

https://m.edsoo.ru/7f42ded4

[Ipeobpa3zoBaHue YHUCIIOBBIX

14 BbIpa’keHUH, CoJiepKallux bubmorexa T[IOK
https://m.edsoo.ru/7f42e0be
KBaJIpaTHble KOPHU
[Ipeobpa3oBaHue YMCITOBBIX
15 BbIpa)keHUH, CoJlepKalllnx Bubmmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJ[paTHble KOPHU
16 CrermneHb C IIeIbIM IT0Ka3aTeIemM BuGmmorexa LOK
https://m.edsoo.ru/7f4354a4
CraHpmapTHas 3alUCh YMCIIA.
Pasmeprsl 06beKTOB OKpYy>KaroIero
17 Mupa (0T 371eMeHTapHbIX YaCTHUIL 10 bubnuoreka LIOK
KOCMHUYeCKHX 00bEeKTOB), https://m.edsoo.ru/7f436098
IUTUTEJIbHOCTD MPOIIeCCOB B
OKpY>KalollleM Mupe
18 CBOIICTBA CTeleHH C LeIbIM bubmmoreka [IOK
ToKa3arejieM https://m.edsoo.ru/7f435648
19 CBoJiCTBa CTeIIeHH C LIeJIbIM bubmmoteka IIOK
ToKa3aTejieM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTeIIeHH C LIeJIbIM bubmuoreka LIOK
ToKa3saTejiemM https://m.edsoo.ru/7f435648
21 CBOIICTBA CTeleHH C LeJIbIM bubmmoreka [IOK
ToKa3arejieM https://m.edsoo.ru/7f43599a
99 CBoJiCTBa CTeIIeHH C LIeJIbIM bubmmoreka IIOK
TOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBazpaTsblii Tpéxusnen
24 KBayipaTHBIN TPEXWIEH




95 PasnosxeHre KkBaJpaTHOTO Tpéx4seHa bubmoreka [IOK
Ha MHOXXUTeJIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaipaTHOTO TpExuieHa bubmuoteka [JOK
Ha MHOXXKUTEJIU https://m.edsoo.ru/7f42fd38
KonTponbhas pabora 1o Temam
27 "KBanparsbie kopHu. CTeneHu. Brbmorexa [TOK
KpaparHbiii Tpexner” https://m.edsoo.ru/7f42ec80
bubmuoteka [JOK
28 AdreGpartieckas Apooe httDs://m.edso:)l.ru/7f430382
JlomycTrMble 3HaYeHusI
29 1epeMeHHbIX, BXOJISIINX B
anrebpanveckue BbIpasKeHusl
JlonycTrMBble 3HaYeHusI
30 IepeMeHHbIX, BXOISIINX B
anrebpanveckue BbIpasKeHHsl
31 OcHOBHOe CBOMCTBO bubmuoreka LIOK
anrebpandeckoil [poou https://m.edsoo.ru/7f4308e6
. bubmuoteka [JOK
32 Coxpauerye apobei httDSZ//m.edSO(I)_.[I"U/ 7f430a8a
. bubmuoteka [JOK
53 Coxpametivte 1pobert httDs://m.edSO(I)_.[ru/7f430f44
. bubmuoteka [JOK
34 Coxpametivte Apobert httDs://m.edsocl)_.[ru/7f430f44
35 CrnoxeHue, BbIYMTaHUE, YMHOXEHHe bubmuoteka [JOK
U JiefieHue ajirebpanyeckux apodei https://m.edsoo.ru/7f43128c
26 CrnoxeHue, BbIYMTaHUE, YMHOXEHHe Bbubnuoreka LIOK
Y JlejleHue anrebpanydeckux apobei https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BbIYUTaHUE, YMHOXEHHe bubnuoteka IIOK




U JiefieHue ajirebpanyecKkux apooei

https://m.edsoo.ru/7f4318c2

28 CrnoxeHue, BbIYUTaHUE, YMHOXEHHe bubnuoreka LIOK
Y JiejleHue anrebpandeckux apobei https://m.edsoo.ru/7f431a20
29 [TpeobpaszoBanyre BbIpaXkeHUH, bubmuoteka [JOK
cojiepkarux ajarebpandeckye qpoou https://m.edsoo.ru/7f43259c¢
40 [Tpeobpa3oBanyie BbIpaXkeHUH, bubmoreka [IOK
cojiepalux ajarebpandyeckye qpoou https://m.edsoo.ru/7f432736
41 [Ipeobpa3oBaHue BbIpakeHHUH, Bbu6muoteka [IOK
coziepalux ajarebpandyeckye qpoou https://m.edsoo.ru/7f432736
42 KonTposnbhast pabora o Teme bubmuoteka [JOK
"Anrebpanyeckast 1pobp" https://m.edsoo.ru/7f431d36
bubmoreka [IOK
43 Keanparroe yparenue httDs://m.edsog)_.[ru/7f42ee1a
44 HemnosHoe kBajipaTHOE ypaBHEHHE Brbmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HenomnHoe kBajipaTHOe ypaBHEHUe Bubnmorexa [IOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHeH KBaJpaTHOTO bubmuoteka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 PopMyiia KOpHeU KBaJpaTHOT'O bubnuoteka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42£3f6
48 ®opMyiia KOpHel KBaJpaTHOT'O bubnuoreka LIOK
ypaBHeHHS https://m.edsoo.ru/7f42f5a4
Bbubmmotreka [IOK
49 Teopema Brera httDs://m.edSO(])-.Iru/ 7f42fef0
bubmuoteka [IOK
>0 Teopewa Buera httDs://m.edsocl)_.[ru/7f430076
51 Pelienvie ypaBHeHMH, CBOJSIIIUXCS K bubmuoreka [IOK




KBaJApaTHbIM

https://m.edsoo.ru/7f43c542

52

Perienvie ypaBHeHuUM, CBOJIAIIUXCS K
KBaJIpaTHBIM

bubnuorexka 1IOK
https://m.edsoo.ru/7f43c3d0

53

[Ipocrefimue npo6GHO-paITMOHAIBHEIE
ypaBHEHHUS

bubmuoteka IIOK
https://m.edsoo.ru/7f4328c6

54

[Tpocrerimye fpobHO-panoHaIbHbIE
ypaBHEHUS

bubmmoteka IIOK
https://m.edsoo.ru/7f432b6e

55

Perrenne TekCToOBBIX 3a414a4 C
IIOMOIIbIO KBA/IPATHBIX ypaBHeHHfI

bubnuoreka IJOK
https://m.edsoo.ru/7f42{75c

56

Perntenvie TexCcTOBBIX 3a51a4 C
MTOMOIIIBIO KBAJIPATHBIX YPaBHEHUH

bubmmoteka IIOK
https://m.edsoo.ru/7f42f8f6

o7

KonTponbHas pabora 1o teme
"KBasipaTHble ypaBHeHuUs"

bubmmoteka IIOK
https://m.edsoo.ru/7f4301f2

58

JIuHeltHOe ypaBHeHUe C IBYMs
1lepeMeHHBbIMH, ero rpauk,
IIpUMephl pellleHus] ypaBHeHUH B
IeJIbIX YUCIIax

59

JIuHeliHOe ypaBHeHUe C IBYMs
1lepeMeHHBbIMH, ero rpaduk,
IpYMephI pellleHUs ypaBHEeHU B
1eJIbIX YUCIIax

60

JIuneiiHoe ypaBHEHUe C JByMSsI
nepeMeHHbIMH, ero rpaduk,
IIPUMephI pellleHusl ypaBHeHUH B
EeJIbIX YUCIIax

61

Permienuie crcrem IByx JIMHEHHBIX
yPaBHeHUM C IByMsl llepeMeHHbIMU

62

Pemenwne cucrem ABYX JIMHEMHBIX




YPaBHEHUN C ABYMS IlepeMeHHbIMU

63

Perrenwne cucrem ABYX JIMHEeMHBIX
ypaBHEHI/Iﬁ C AByM4 llepeMeHHbIMN

64

[IpuMeps! perieHus cucTeM
HeJIMHeMHBIX YPaBHEHU C ABYMS
[lepeMeHHbIMU

65

[Ipumepel perieHus: cucTeM
HeJIMHeNHbIX YPaBHEHUN C JBYMS
[IepeMeHHbIMHU

66

['padmyeckas uHTEepIpeTanys
yPaBHeHUs C IBYMsI [lepeMeHHbIMU 1
CHUCTEeM JINHEeWHBIX YPaBHEeHUH C
IBYMs IIepeMeHHbIMU

bubmuoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpeTanys
YPaBHeHHs C IBYMsI [lepeMeHHbIMU U
CUCTeM JIMHeNHBIX YPaBHEeHUH C
IByMsl llepeMeHHbIMU

bubmuoteka [IOK
https://m.edsoo.ru/7f43d6d6

68

Perrenne TekCcToBBIX 3a1a4 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

69

Perntenvie TexCcTOBBIX 3a51a4 C
MTOMOIIbIO CUCTEM yYPaBHEHHUH

70

Pertienuie TekCTOBBIX 33124 C
IIOMOIIIBIO CUCTEM YpaBHeHUN

71

YucnoBble HeEpaBeHCTBA U UX
CBOICTBa

72

YucnoBble HepaBeHCTBA U UX
CBOMICTBA

73

HepaBeHcTBO € 0fjHO¥ ITlepeMeHHOMN




JInHeliHbIe HepaBeHCTBA C OJJTHON

bubmmoteka IIOK

74 TIepeMeHHOM U UX pellleHre https://m.edsoo.ru/7f42c692
75 JIuHeliHble HepaBeHCTBa C OJJHOU brubmoreka LIOK
[IepeMeHHOH U UX pellleHue https://m.edsoo.ru/7f42c840
76 JIvHeliHbIe HEpaBEeHCTBA C OJHOM
1lepeMeHHOM U UX pellleHHe
77 CucreMbl JTMHEHMHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOU IIepeMeHHOU U UX pellleHne https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEHMHBIX HEPABEHCTB C bu6muoteka [IOK
OJIHOU IIepeMeHHOU U UX pellleHne https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEMHbIX HEPABEHCTB C
OITHOM TlepeMeHHOM U UX pellleHue
H3obpakeHue perieHust TMHEHHOTO
80 HepaBeHCTBA U UX CUCTeM Ha Bubnmorexa [IOK
- B https://m.edsoo.ru/7f42c9e4
YUCJIOBOY NPSIMOM
H3o0paxkeHue perieHust TMHEHHOTO
81 HepaBeHCTBA U UX CUCTeM Ha bubnmorexa [IOK
N . https://m.edsoo.ru/7f42c9e4
YHMCIJIOBOU NPSIMOM
KonTtposnbHas pabora 1o TeMam
82 "HepaBenctBa. CucreMbl
ypaBHeHHH"
bubnuorexka IJOK
83 Honsrve yHKiH https://m.edsoo.ru/7f433c12
84 O6nacTb onpefienieHrst U MHOXKECTBO bubmuoteka [IOK
3HauYeHU! PpyHKIUU https://m.edsoo.ru/7f433d84
85 Crioco6rl 3afianust GyHKITMN
86 I'padux byHkIIIM
87 CBoiicTBa QyHKIIUU, UX




oTobpakeHUe Ha rpaduke

Yrenue u nocrpoeHye rpaduKoB

88
byHKIMM
89 [Ipumeps! rpadrkoB GYHKITHMN,
OTPaKaIOIINX pPeasibHble MTPOIeCCh
@D YHKIMY, OIIMCHIBAIOIIME MIPSIMYIO U
90 06y aTI}II 10 TIPOIIO I/I;?{BJII:HPI))IQ ’ bubmorexa OK
PATHYIO HpOTIOpT https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX I'PapUKU
91 ['nniepboma
92 ['unep6oma
bubmmoteka IIOK
93 r = x?
PagHK GyHKIMH Y = X https://m.edsoo.ru/7f4343e2
bubmmoteka IIOK
94 r = x?
paduK GyHKIMH y = X https://m.edsoo.ru/7f434572
by v =x2, v =x3%, v =0x,v =
95 |x|}']r aqmtz]ecmey emeHZIe ’ Brbmmorexa [OK
TP . P . https://m.edsoo.ru/7f434d38
YPaBHEHUH U CUCTEM ypaBHEHUH
HToroBasi KOHTpOJIbHAS
96 aboTa/Bcepoccutickast mpoBepoYHast buGmorexa OK
p P POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpPEHME OCHOBHBIX IMOHSITUHA U
97 MeTOJI0B KypCOB 7 1 8 KJIacCoB, brubmoreka LIOK
obob1menue 3Hanui/ Becepoccuiickast https://m.edsoo.ru/7f4371aa
IIpoBepoyYHasi pabora
[ToBTOpPEHME OCHOBHBIX IMOHSITUM U
bubnuoreka 1JOK
98 MeTOZ0B KypcoB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/7f43736¢
0000111eHre 3HaHUH
99 [ToBTOpPEHME OCHOBHBIX MMOHSITUM U bubmuoreka [JOK




MeTOJI0B KypCOB 7 1 8 KJIaccoB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/7f437510

HOBTOpeHI/Ie OCHOBHBIX IIOHSITUH U

bubmuoteka [IOK

1 1
00 METOJIOB KypeoB 7UH 8 raccos, https://m.edsoo.ru/7f4376b4
00001IeHre 3HaHUHI
[ToBTOpEHME OCHOBHBIX MOHSITUN U
bubnuoreka 1IOK
101 MeTOZ0B KypcoB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
0000I1eHre 3HaHUHI
[ToBTOpEHME OCHOBHBIX MOHSITUN U
102 MeTOoIOB KypcoB 7 U 8 kj1accoB 1 bubmorexa TIOK
FIOB KyPp 3 ’ https://m.edsoo.ru/7f437858
0bo01IeHUe 3HAHUN
OBIIEE KOJIMYECTBO YACOB IT1O 102

[TPOI'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBo yacoB

Bcero

KonTponbHbie
PpadoTHI

IIpakTU4eckue
paboThI

JlaTa
H3ydeHUs

DJIeKTPOHHBIE
nudpoBbIe
obpa3oBarTelbHbIE

pecypchl

PatmonancHele yucia,
HMppaIMOHAIbHBIE YHUCIIA, KOHEYHBIE U
OeckoHeYHbIe IeCITUYHbIe ApoOU

MHOXXeCTBO JeHCTBUTeIbHBIX YHCe;
JeUCTBUTEJIbHbIE YMCIA KaK
OecKoHeYHbIe JeCATHUYHbIe ,[[pO6I/I

B3auMHO 0J1HO3Ha4YHOE COOTBETCTBUE
MeXJy MHO>XeCTBOM L[GIZCTBI/ITQJIBHI:IX
4yCceJl U MHOXXeCTBOM TOYeK
KOOPAWHATHOM MPAMOM

CpaBHeHUe JIeWCTBUTEIIbHBIX YHCeT,
apudmeTryecKre JeUCTBUS C
JIeWCTBUTEJIbHBIMUA YUCIIAMHU

HpI/I6HI/I)KéHHOE 3Ha4YeHHe BeJIMY1HbI,
TOYHOCTDb l'IpI/I6J'II/I)KEHI/I$I

OxpyreHve 9uces

OxpyriieHve 4ncesn

[Ipukuka U OlleHKa pe3yJIbTaTOB
BBIYMCIIeHUN

[Iprkuaka v olleHKa pe3yJIbTaTOB
BBIYHCIIeHUN

10

JIuneiiHoe ypaBHeHue. Perienue

bubmotex IIOK




YPaBHEHUH, CBOAAIIUXCA K JIMHEMHbIM

https://m.edsoo.ru/7f43bf66

JIuneiiHoe ypaBHeHuUe. Pelienuve

11
ypaBHEHUH, CBOASIINXCS K JIMHEUHbIM
KBanpaTHoe ypaBHeHMe. Pellienne
12 aBHEHUWH, CBOJISIIIINXCS K Brbmorexa [IOK
P » CPOAUH https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemienue
13 aBHEHUU, CBOIIINUXCS K bubmmorexa LOK
P ’ https://m.edsoo.ru/7f43c542
KBAaJIpaTHBIM
14 bukBajsipaTHbIe ypaBHEHUS Bubmmorexa [OK
P P https://m.edsoo.ru/7f43c3d0
15 brkBasipaTHBIe ypaBHEHUS Bubnmorexa [OK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl pertieHus: ypaBHEHUH
16 TpPeThel U YeTBEPTOM CTeneHen
pasyoXeHreM Ha MHOXKHTEJN
[Ipumepsl perieHus: ypaBHeHUH
17 TpeTber U 4eTBEPTOM CTelleHen
pa3Jio’keHreM Ha MHOXKUTeJT!
18 Pemenvie gpo6HO-palMoHanbHbIX bubnuoreka LIOK
ypaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Perienrie npo6HO-palivoHANIBHBIX bubmuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Perienne TekCTOBBIX 3a7a4
anrebpanyecKkuM MeTOIoM
91 Perienrie TekCTOBBIX 3324
anrebpanvyeckuM MeToI0M
22 Pemenyie TekcToBBIX 3aMa4




anrebpanvyeckuM MeTo/IoM

KonTtposnbHas pabora 1o Teme

23 . .
"V paBHeHUs C OTHOU NTlepeMeHHON"
4 VYpaBHeHHe C AByMS IIepeMeHHBIMU U bubmuoteka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
95 YpaBHeHue C ByMsI [lepeMeHHbIMU U bubnuoteka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 CucreMa JIByX JIMHEMHBIX YpaBHEHUHN
C IByMsl IepeMeHHBIMU U eé pellleHue
97 Cucrema JIByX JIMHEMHBIX YPaBHEHUH
C IBYMSI IIepeMeHHBbIMU U e€ pellieHne
28 Cucrema [IByX TMHEHHBIX YpaBHeHUN
C IByMsl IlepeMeHHBIMU U eé pellleHue
29 CucreMa JIByX JIMHEMHBIX YpaBHEHUHN
C ABYMSI IIepeMeHHBbIMU U e€ pellieHue
Pemmenue cucrem nByX ypaBHeHUH,
30 OJITHO M3 KOTOPBIX JINHEeHHOe, a Ipyroe Bubnmorexa [IOK
N https://m.edsoo.ru/7f43d23a
— BTOPOY CTelleH!
Perienuie cucrem IByX ypaBHeHUH,
31 OJTHO M3 KOTOPBIX JIMHEHHOe, a Ipyroe Brbmmorexa [OK
. https://m.edsoo.ru/7f43d55a
— BTOPOY CTelleH!
Pemenuve cucrem IByX ypaBHeHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOe, a APyroe
— BTOPOU CTelleH!
Pemenue cucremM AByX ypaBHEHUH,
33 OJITHO M3 KOTOPBIX JIMHEHHOe, a ipyroe
— BTOPOU CTelleH!
34 ['padmyeckast HHTepIIpeTaIys




CUCTEMBI YpPaBHeHUH C IByMsI
nepeMeHHbIMU

Permmenne TekCTOBBIX 3aa4

35
anrebpandyeckuM criocobom
26 Pemienvie TekCTOBBIX 3aa4
anrebpanvecKkyM criocobom
%7 KonTposnbhas pabora 1o teme
"CucreMbl ypaBHeHUN"
28 YuciioBble HEPaBeHCTBA U UX
CBOWCTBA
39 YuciioBble HepaBeHCTBA U UX bubmuoteka [JOK
CBOWCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIe HepaBeHCTBA C OJTHOMN bubmuoteka [JOK
IIepeMeHHOM U WX pellleHne https://m.edsoo.ru/7f43af08
41 JIuHeliHbIe HepaBeHCTBA C OJTHOM bubnuoreka LIOK
[IepeMeHHOH U UX pellleHne https://m.edsoo.ru/7f43af08
42 JIuHeliHbIe HepaBeHCTBA C OJJHON bubnuoteka [JOK
IIepeMEeHHOM U UX pellleHue https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHMHBIX HEPABEHCTB C
OIHOU IIepeMeHHOH U UX pellleHue
44 CucreMbl TMHEHHBIX HEPABEHCTB C
OJHOM IIepeMeHHOU U UX pellleHue
45 CucTrembl TMHEMHBIX HEPABEHCTB C
OITHOM TlepeMeHHOM U UX pellleHue
46 KBasipaTHble HepaBeHCTBa M UX bubmoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBajsipaTHble HepaBeHCTBA U UX Bbu6muoteka [IOK

pelieHye

https://m.edsoo.ru/7f43b21e




KBaﬂpaTHbIe HepaBeHCTBa U UX

bubmmoteka IIOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBapparHble HepaBeHCTBA U UX
pellieHye
50 KBaspaTHble HepaBeHCTBA U UX
pelieHue
['padurueckas nHTEpHpeTanys
ol H(Ie)pg)BeHCTB 51 CHCT(I:MpHepaBeHCTB o Bubnmorexa [IOK
https://m.edsoo.ru/7f43b098
JIByMsl [lepeMeHHBIMU
['padmyeckas uHTEpnpeTanys
52 HEpaBeHCTB U CHCTeM HepaBeHCTB C
JIByMsI TlepeMeHHbIMHU
53 KonTtposnbHas pabora 1o Teme
"HepaBencrsa"
54 KBappatrnuHas GyHkus, e€ rpadpuk U bubmuoteka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
cc KBagpartuunas ¢yHkius, eé rpadpuk u bubnuoteka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagparnuHnas GpyHkus, e€ rpaduk u Bbubmuotreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosia, KOOpIMHATHI BEpIIUHbI bubmuoteka [JOK
nmapaboJIbl, 0Ch CHMMETPHH TTapabosTbl https://m.edsoo.ru/7f439eb4
cg [Tapabosa, kKoopAuHAThI BEPIIUHbI bubmuoteka [JOK
napaboJibl, 0Cb CUMMeTPHUH Tapabosib https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpIMHATHI BEPIITMHBI bu6moteka [IOK
napaboJibl, 0Cb CUMMeTPHUH Iapabosibl https://m.edsoo.ru/7f43alac
60 [Tapabosia, KOOp/IMHATHI BEpPIIUHbI bubmuoteka [JOK

napaboJIbl, 0Ch CHMMETPHH TTapabosTbl

https://m.edsoo.ru/7f43a31le




[Tapaboa, KoopAUHAThI BEPIIUHbI

bubmmoteka IIOK

61 nmapaboJibl, 0Cb CHMMETPHH TTapabosibl https://m.edsoo.ru/7f43a526
62 [Tapaboia, KOOpIMHATHI BEpIIVHbI
11apaboJibl, 0Cb CHMMeTPUH 11apabosibl
63 I'paduku pynkimit: y = kx, y = kx +
b, y=k/x, y=x5, y=vx, y=[X|
64 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynknmi: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
66 I'padpuku byukmmit: y = kx, y = kx +
b, y=k/x, y=x5, y=vx, y=[X|
67 I'paduku pynkiuit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 'paduxu bynkmmit: y = kx, y = kx +
b, y=k/x, y=x5, y=vx, y=[X|
69 KonTposnbhas pabota 1o Teme bubnuoteka [JOK
"@ynKun" https://m.edsoo.ru/7f43ab84
70 IToHgTHe uncoBoi bubmmoteka IIOK
[10CJIeJ0BaTeJIbHOCTU https://m.edsoo.ru/7f43e6c6
3azjaHue 10CIe[]0BaTeIbHOCTH
71 pPeKyppeHTHOM $OpMYJIOHN U Bubmmoreia LIOK
. https://m.edsoo.ru/7f43ebda
¢$hopMyI10¥i N-ro 4jieHa
72 Apudmernueckasi U TeoMeTprUIeCKast bubmuoteka [JOK
IIPOTrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrrueckasi U reoMeTpUYecKast bubmoreka [IOK
MIPOrpecCuu https://m.edsoo.ru/7f43f3b4
74 @®opMyJibl N-TO YieHa bubmoreka [IOK




apudMeTHIeCKON U TeOMeTPUIeCKOu
IIPOrpeCcCUil, CYMMBI IIePBLIX N
YJIeHOB

https://m.edsoo.ru/7f43f58a

75

@opMyIibl N-TO YieHa
apudmMeTHIeCKON U TeOMeTPUIeCKOu
IIPOrpeCcCUil, CYMMBI IIePBLIX N
YJIEHOB

bubmmoteka IIOK
https://m.edsoo.ru/7f43ef2c

76

@opMyJibel N-To 4YieHa
apudpmMeTHUYeCKON U reoMeTpUIeCcKOn
[IPOTPeCCUil, CyMMBI IIEPBBIX N
YJIeHOB

bubmmoteka IIOK
https://m.edsoo.ru/7f43f0c6

77

@dopmyiibl n-ro WwieHa
apudpMeTHYeCKON U reoOMeTpUIeCKOn
IIPOrPecCui, CyMMBI [IePBBIX N
YJIeHOB

bubmoteka [IOK
https://m.edsoo.ru/7f43{72e

78

@dopmyiibl N-ro WwieHa
aprdMeTHUYecKol U reoMeTprIecKon
IIPOrPecCui, CyMMBI IIePBBIX N
9JIEHOB

bubnuoreka IJOK
https://m.edsoo.ru/7f43{8a0

79

HN3obpakeHne 4ieHOB
apudMeTUIeCKOr U reoMeTpUIeCKOm
MIPOrpeccui TOYKaMu Ha
KOOP/IMHATHOM IJIOCKOCTH

80

N3obpakeHne 4ieHOB
apudMeTHUIeCKOr U reoMeTpUIeCcKom
MIPOrpeccui ToOYKaMu Ha
KOOPJMHATHOM TVIOCKOCTH

81

JIMHeHHbIN U SKCIIOHeHIINAaIbHBIA
pOoCT




82

CnoxxHeie IIPpOIEeHThI

bubmuoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHeie IMPOIEHTDbI

bubnuoreka IIOK
https://m.edsoo.ru/7f4401a6

84

KonuTposnbHas pabora 1o Teme
"YucIoBEIe IOCIeqOBaTeILHOCTH

bubmuoteka IIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenue, 060611eHIE U
CUCTeMaTHh3aIis 3HaH!i. 3aluch,
CpaBHeHUe, JIeNCTBUS C
JIIeMCTBUTEJIbHLIMHU YKCIIaMH,
YUCJIOBas IpsMast

86

[ToBTOpenue, 0606111eHIE U
CcHCTeMaTH3alvs 3HaHUK. [IporeHTsl,
OTHOIIIeHHS], TIPOIIOPIIHHU

87

[ToBTOpenue, 060611eHME U
CHCTeMaTH3allUs 3HaHUM.
OxpyriieHve, TpubIMKeHre, OlleHKa

88

[ToBTOpEHUE, 0OOOIIIEHME U
cHCTeMaTH3alus 3HaHui. Pemmenne
TEeKCTOBBIX 3aJ]a4 apupMeTHIecKumM
crocobom

bubmuorexka IJOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHUE, 0OOOIIIEHME U
cHCcTeMaTH3anus 3HaHui. Perenue
TEeKCTOBBIX 3aJ]a4 apuPpMeTHIecKuM
crocobom

bubnuorexka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHME, 060OITIEHHE U
crcTeMaTH3alMs 3HaHui. Perenue
TEKCTOBBIX 3a7[a4 apupMeTHIeCKUM
crocobom

bubnuoteka IJOK
https://m.edsoo.ru/7f443fea




[ToBTOpenue, 0606111eHIE U
cUcTeMaTu3alnus 3HaHUM.

bubmmoteka IIOK

9 [Ipeobpa3oBanue anrebpandecKux https://m.edsoo.ru/7f4441ca
BBIPQXKEHUH, JTOMyCTUMbIe 3HAYeHUS
[ToBTOpenue, 0606111eHIE U

92 CHCTeMaTH3allys 3HaHUMH. bubmuoreka LIOK
[Ipeobpa3oBanue anrebpandecKkux https://m.edsoo.ru/7f444364
BBIpAaXKeHUH, JOMyCTUMble 3HaUeHUsI
[ToBTOpenue, 060611eHIE U

93 CHCTeMaTH3allys 3HaHUH. bubmuoreka LIOK
[Ipeobpa3oBanue anrebpanyeckux https://m.edsoo.ru/7f4446f2
BbIpaXKeHUH, JOITyCTUMble 3HaUeHUs]
[ToBTOpenue, 060611eHIE U

94 CHCTeMaTH3aIys 3HaHUM. bubmuoreka LIOK
[TpeobpasoBanue anrebpanyeckux https://m.edsoo.ru/7f444a9%4
BbIpa’keHUH, JIONyCTUMble 3HaUeHUsI
[ToBTOpEHUe, 0600IIeHNE U

95 cucTeMaTty3alus 3HaHu. OyHKIUK: bubmuoteka [JOK
IIOCTPOeHUe, CBOWCTBA U3yUYeHHBIX https://m.edsoo.ru/7f444c56
pyHKIMN
[ToBTOpEHUE, 0OOOIIIEHNE 1

96 cucTeMaTry3anus 3HaHui. OyHKIUK: bu6mmoteka [IOK
[IOCTPOeHHe, CBOMCTBA U3yYeHHBIX https://m.edsoo.ru/7f444f44
pyHKIMI
[ToBTOpEHME, 000OITIEHNE U

97 cucTeMaTrr3anus 3HaHUuM. OyHKIUK: bubmuoteka [IOK
IIOCTPOeHVe, CBOMCTBA U3YYEeHHBIX https://m.edsoo.ru/7f44516a
dyHKIMI

98 [ToBTOpEHMe, 0000ITIEHHE U bubnuorexka 1JOK




cucTeMaTtu3alius 3HaHuM. OyHKIUK:
IIOCTPOeHre, CBOMCTBA M3yYeHHbIX
pyHKIMI

https://m.edsoo.ru/7f4452e6

[ToBTOpEHMe, 00600ITIEHNE U
CHUCTeMaTH3alls 3HaHUM.

bubmmoteka IIOK

9 ['padprueckoe penieHre ypaBHeHUH U ! https://m.edsoo.ru/7f445516
UX CUCTeM
[ToBTOpenue, 060611eHME U

100 CUCTeMaTH3alysl 3HaHUM. !
['padurueckoe pelieHre ypaBHeHUN U
UX CUCTEM

101 Hrorosast koHTpOIbHAs paboTa 1

102 O60011eHre ¥ CUCTeMaTH3aIMsl 1
3HaAHUU

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

* Martemaruka. Anrebpa: 7-1 kiacc: 6a30BbIi ypOBeHb: y4ebHUK; 15-e
n3jaHue, nepepaboranHoe, 7 kiacc/ MakapsiueB FO.H., Munatok H.T'.,
Hemxos K.HU. u ap.; nox pegakuueii TensikoBckoro C.A., AKIMOHepHOe
obmectBo «M3narenbcTBO «IIpocBelienne

* MaTtemaTuka. Ajiredpa: 8-1 kiacc: 6a30BbI YpOBeHb: yueOHUK; 16-e
n3jaHue, nepepaboranHoe, 8 kiacc/ MakapsiueB FO.H., Munatok H.T'.,
HemkoB K.U. u 1ip.; nox penakimert TemnskoBckoro C.A., AKIIMOHepHOe
obiectBo «M3naTenbcTBo «IIpocBeliienues

» Matemaruka. Anrebpa: 9-1 kiacc: 6a30BbIM ypoBeHb: yuebHUK; 15-e
n3faHue, nepepaboranHoe, 9 kinacc/ MakapsiueB FO.H., Munarok H.T'.,
Hemxos K.W. u nip.; nox penakiuent TenskoBckoro C.A., AKIiMoHepHOe

obmmectBo «M3maTenbcTBo «IIpocBerienney

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA
A.H. Pypyxun "[loypounsle pa3paboTku o anrebpe k yuebnunky H.IO.

Makapsbryesa u jip."

IIVPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

https://uchi.ru/teachers/lk, https://www.yaklass.ru/, https://resh.edu.ru/



