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IIOACHUTEJIBHASA 3AIIMCKA

Anrebpa sB/isieTCSI OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO 00I1jero
oOpa3oBaHus: OHa obecrieurBaeT W3yueHWe [APYTUX JUCLMIUIMH, Kak
eCTeCTBEHHO-HayYHOTO, TaK W TyMaHUTApHOrO I[UK/IOB, €& OCBOeHHe
HeoOXOoAWMO [/l TPOJIOJDKEHUs 00pa3oBaHHs W B TIOBCEHEBHOM JKU3HHU.
Pa3Butrie y 00ydarolMxCsi HayUHbIX TIPeJCTaBJIeHUN O TIPOMCXOXAEHUH U
CYII[HOCTH anrebpanueckux abcTpakiiyii, criocobe oTpakeHUs] MaTeMaTUUeCKou
HayKOW sIBJIEHWH W TIPOI[eCCOB B MPHUPOJie W 00IIlecTBe, POl MaTeMaTHyeCcKoro
MO/IeTMPOBaHUsI B HAyuyHOM TIO3HAHWM U B TPaKTUKe CrIocoOCTByeT
¢opMUpOBaHHIO HAyYHOTO  MHDOBO33DEHHsSI U  KaueCTB  MbIILIeHUS,
HeoOXOAMMBIX IS ajianTalldd B COBpeMeHHOM I[MdpoBOM o0OIIecTBe.
V3yueHuve anreOpbl obecrieurBaeT pa3BUTHE yMeHHUs HabOMOAaTh, CpaBHUBATh,
HaXOAWUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIeHUs, CITIOCOOHOCTH
apryMeHTHPOBAHHO 0OOCHOBBIBATb CBOU AE€UCTBUS U BbIBOABI, (HOPMYIUPOBATh
yTBepxKeHust. OcBoeHMe Kypca anreOpbl obecrieunBaeT pa3BUTHE JIOTUUECKOTO
MBIIIIEHUsT 00yJaroIIUXCs: OHM HCTIONb3YIOT JAeAYKTHBHBbIE W HHIYKTHBHBIE
paccyxeHus, 06001ieHr e ¥ KOHKpPeTH3all1io, abCcTparupoBaHue ¥ aHajoTHIo.
OOyuenue anrebpe TMpeAriosaraeT 3HAUWUTENbHBIM O0BEM CAMOCTOSTETBHOU
JeITeTbHOCTH 00YyYaroIUXCsl, TO03TOMY CAMOCTOSITeJIbHOE pellleHre 3a/ay
SIBJIIETCS peanu3alien esTeTlbHOCTHOTO TTPUHIIUITA 00yJYeHusl.

B cTpykType mporpamMmbl yueOHOro Kypca «Amrebpa» i OCHOBHOTO
obmero oOpa3oBaHMsi OCHOBHOE MeCTO 3aHMMAlT  COjlep’KaTebHO-
MeTOJUUecKre JHWHUM: «UWcia W BBIUMCIEHUs», «AJrebpandeckue
BLID@KEHUSI», «YPaBHeHUs W HepaBeHCTBa», «DyHKiuu». Kakmas u3 3THUX
cofieprKaTe/IbHO-MeTOANUeCKUX JIMHUM Pa3BHUBAeTCsl Ha TIPOTSDKEHUU TPEX JieT
M3ydeHust Kypca, B3aUMOJENCTBYs C IPYTUMH ero TUHUSIMU. B xofe usyueHus
yueOHOTO Kypca OOydYarImMMcs TIPUXOJUTCS  JIOTUUECKU PaCCyK[aTh,
HICTI0/Tb30BaTh TeOPEeTHKO-MHOKECTBEHHBIH S13bIK. B CBSI3U C 3TUM B IMPOrpaMMy
yueOHOTO Kypca «Auirebpa» BK/IIOUEHBI HEKOTOPblE OCHOBBI JIOTMKH,
Tipe/iCTaB/ieHHbIE BO BCeX OCHOBHBIX pa3fiesiax MaTeMaTH4yecKoro obpa3oBaHUs
U CIIOCOOCTBYIOIME OBJIA/IEHUIO OOYYalOL[UMHCS OCHOB YHHBEpCAJIbHOTO
MaTeMaThueckoro s3bika. Cojiep)kaTesbHOM M CTPYKTYpHOW OCOOEHHOCTBIO
yueOHOTro Kypca «Are6pa» sIB/ISI€TCS €0 UHTEIPUPOBAaHHbBIN XapaKTep.

CozepkaHve JMHUA «Yuc/ia W BBIUMC/IEHHS» CIY>KAT OCHOBOW [jisl
JANTbHEUIIero  W3ydyeHWss  MaTeMaTUKW,  CIIOCOOCTBYeT — pasBUTHIO Y
o0yuaroIuxcs  JIOTUUECKOTO  MBIILIeHWs,  (OPMHUPOBAHUIO  yYMeHUs



T10J1b30BaThCsl aITOPUTMaMHU, a TakKe TIPUOOpeTeHHI0 TIPAaKTUUeCKUX HaBBIKOB,
HeoOXOUMBIX [/l TIOBCEJHEBHOW >KM3HW. Pa3BuUTHe TOHATHS O YUC/Ie Ha
yPOBHe OCHOBHOTO 00iiero 00pa3oBaHUsi CB3aHO C palMOHA/JbHBIMUA U
VMppalyoOHa/bHBIMU ~ 4YMC/IaMd,  (OpMUpOBaHWEM  TIpeACTaBJIeHUMd O
JIeUCTBUTE/IbHOM 4YMCJie. 3aBeplleHre OCBOEHWs YMCI0OBOU JIMHUKA OTHECEHO K
cpenHeMy 0011[eMy 00pa30BaHUIO.

Cozep>kaHue [IByX anreOpanyeckux JMHUNA — «Anrebpanueckue
BbIp@KEHUSI» U «YPaBHEHHUS U HePaBeHCTBa» CMOCOOCTByeT hOpMHUPOBAHHUIO Y
o0yuaroluxcss MaTeMaTUyecKoro arrapara, HeobXoAWMOTro [jisi pelleHus
33/lau MaTeMaTHUKHM, CMEXHbIX TpeJMeTOB W TPaKTUKO-OPUEHTUPOBAHHBIX
3agau. Ha ypoBHe ocHOBHOro o0ijero o6pa3oBaHus yueOHBI MaTepuasl
TPYNIUAPYeTCs BOKPYT pallMOHA/IbHBIX BbIpa)kKeHUU. Anrebpa [1eMOHCTPUDYET
3HaueHWe MaTeMaTUKU Kak si3bIKa JJI [IOCTPOeHHs MaTeMaTUUeCKUX MOJeJen,
OTKCaHUs TIPOL[eCCOB U sIBJIeHWM peasibHOTO Mupa. B 3amaun oOyueHus anrebpe
BXOJAT TakKe Jla/bHeMIlee pasBUTHE aJTOPUTMHAYECKOIO  MBbILIIEHUS,
HeoOXOZMMOro, B UaCTHOCTH, /11 OCBOEHHsI Kypca MHPOPMaTUKH, U OBJlaZieHHe
HaBbIKaMU [IeAYKTUBHBIX paccykaeHui. IIpeobpa3oBaHrie CUMBOJIBHBIX (OpM
CIOCOOCTBYeT pa3sBUTUIO BOOOpakeHHUsl, CIIOCOOHOCTeM K MaTeMaTHUecKOMY
TBOPYECTBY.

Copepxanve  (yHKLUMOHAJIbHO-TpaMUeCKO JIMHUM  HalleJleHO Ha
rolyuyeHre  OOyvarol[UMUCS 3HAaHMM O (PYHKIUSAX KaK  Ba)KHEUIIeu
MaTeMaTUueCcKol MOJenu [jis OINHCaHUsl U UCCAeloBaHUSl pa3HOOOpa3HbIX
TIPOLIeCCOB M siBJIeHWM B Tipuposie U oOiiectBe. l3yueHne Marepuania
criocobCTByeT pa3BUTHIO y OOYyUarol[uXCs YMeHHUSI WCI0J/Ib30BaTh pa3/IMuHbIe
BbIpa3uTe/IbHbIE CPE/CTBa f3bIKA MaTeMaTHWKU — CJI0BECHbIE, CUMBOJIMYECKHE,
rpaguueckue, BHOCUT BK/laZ B (OpPMHpOBaHWE TMpEJCTaBAeHUNA O POJIU
MaTeMaTUKU B Pa3BUTUM LUBWIU3ALIUU U KYJIbTYPHI.

CornacHo ydeGHOMY TlaHy B 7-9 Kjaccax u3ydaeTcsi yueOHBIA Kypc
«Anrebpa», KOTOpBIM BK/IOUAeT CJieAyIolljie OCHOBHbIE Pa3fiesibl CO/lePyKaHusI:
«Yucna U BbIUMCIEHUs», «AjreOpavueckre BbIpaKeHUs», «YDPaBHEHUS U
HepaBeHCTBa», « DyHKI[UN».

Ha wm3yuenue yuebHOro Kypca «Ainredpa» otBoaurcsa 306 uacoB: B 7
knacce — 102 yaca (3 yaca B HefJient0), B 8 kacce — 102 yaca (3 uaca B Heie/t0),
B 9 knacce — 102 uvaca (3 uaca B Hejle/i0).



COJEPXAHUNE OBYUYEHUSA
7 KIIACC

Yucsia ¥ BBIYUCTIEHUA

Ipobu 0ObIKHOBEHHbIE U JleCATHUHbIE, TTepexo/i OT OAHOW (OPMBI 3arvch
npobeti kK gpyroil. IToHsSTHe paljMOHA/NLHOTO UHMC/a, 3aluCh, CPaBHEHHE,
yHopsilOUMBaHie paLMOHAIbHBIX 4HuCen. ApudMeThUueckue [elCTBUS C
palMOHa/IbHBIMY urc/iamMu. PellleHre 3ajjau M3 peasibHOM MPakTUKY Ha 4acTy,
Ha Zpoom.

CremneHb C HaTypa/bHBIM IIOKa3aTejieM: OIpejesieHue, npeobpa3oBaHue
BbIpa)KEHHII Ha OCHOBe OTfpejie/ieHus], 3aruch OombliuX uuces. [IporeHTsI,
3amMuCh MPOLIEHTOB B BUjle ApOOM U JpoOu B BUje TIPOLIEHTOB. TpuU OCHOBHbBIE
3a/lauv Ha MPOL[eHTHI, PellleHre 3a/1au U3 peaslbHOW MPaKTUKU.

[IpyMeHeHMe TIpU3HAKOB [e/JMMOCTH, pa3/oKeHWe Ha MHOXUTeIn
HaTypaJ/lbHbIX UKCeJl.

PeasibHble  3aBUCMMOCTH, B TOM uUHuC/le TipsMas U oOpaTHas
MPOMOPLIMOHAIBHOCTH.

Asnredpanueckue BbIpaXKeHHUsA

[TlepemeHHbIe, UMCIOBOE 3HAUeHWe BbIPAXKEHUSI C  I€PEeMEHHOU.
Honyctumeble 3HaueHWs IepeMeHHbIX. [lpefcTaB/ieHHe 3aBUCMMOCTU MeXKIY
Be/IMUMHaMU B BUje (popmynbl. Borancienus mo gopmysam. [IpeobpaszoBaHue
OYKBEHHBbIX BbIpa)KeHUM, TOXK/@CTBEHHO paBHble BbIpaXKeHUs, TpaBusa
npeobpa3oBaHusi CyMM U TIpOM3BeJieHUM, TIpaBW/a pacKpbITUsS CKOOOK U
NpYBe/ieHus TI0JJOOHBIX ClaraeMbiX.

CBOUCTBa CTereHu C HaTypa/IbHbIM MOKa3aTesieM.

OpgHouwneHbl ¥ MHoOrowieHbl. CrerieHb MHorowieHa. (CrioxeHue,
BbIUMTaHKe, YMHOXKeHVe MHOI0u/1eHOB. @OpMyJibl COKPALLEHHOIO YMHOXKeHHUS:
KBaZpaT CyMMbI U KBajpaT pasHoCcTU. Popmyna pa3sHOCTH KBaZAparToB.
Pa3nokeHre MHOTOUY/IEHOB Ha MHOKUTEJIH.

YpaBHeHus 1 HepaBeHCTBa

YpaBHeHMe, KOpeHb ypaBHeHUs, TIpaBW/a MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUM.

JIuHeliHOe ypaBHeHWe C OJHOW MepeMeHHOM, YWCJ/I0 KOPHeW JIMHEMHOIO
ypaBHEHUS], pellleHre JMHENMHbIX ypaBHeHWH. CocCTaB/ieHWe YpaBHEHUM II0
YCJIOBHUIO 3a/jaui. PellleHre TeKCTOBBIX 3a7au C TTIOMOLLBI0 YPaBHEHHUHU.

JIuHeliHOe ypaBHeHWe C [ByMsl NepeMeHHbIMM U ero rpaduk. Cucrema
JBYX JIMHEWHBIX ypaBHeHWM C [BYMsS IlepeMeHHbIMU. PelieHne cucrem



ypaBHeHHI CriocoO0M TOACTaHOBKU. [IpyMephl pelieHUs] TEKCTOBBIX 3a/ilau C
MOMOLLIbIO CUCTEM YPaBHEHUHU.

DyHKIMH

Koopaunata Toukr Ha npsamou. YucioBble TpoMexyTku. PaccrosiHue
MeXXy IBYMSI TOUKaMH KOOPJUHATHOMW MPSIMOM.

[TpsimoyrosibHas cucTemMa KoopauHaT, ocu Ox u Oy. Abciycca v opAvHaTa
TOUKM Ha KOODPJWHATHOM IUIOCKOCTH. [Ipumepsl rpaguKoB, 3aJaHHBIX
dopmynamu. UreHue rpavkoB peasibHbIX 3aBUCMMOCTel. [ToHsiTHE (QYyHKLIUU.
I'paduk Pynkuyu. CpoiictBa (GyHKUMM. JIMHelHasi (yHKIUs, €€ Trpaduk.
I'paduk ¢yHrumu y = [x|. ['paduueckoe pelieHre JUHENHBIX ypaBHEHWM U
CUCTEM JINHEWHBIX YPaBHEHHUH.

8 KIIACC

Yuc/ia ¥ BBIYMC/I€HUA

KBaspaTHbiii KOpeHb U3 uucia. [loHaTve 006 uUppalOHaJbHOM 4YHCIIe.
HecsiTnuHbIe TIpUOTIKeHUsT VppaLYOHaIbHBIX yuCeJl. CBolicTBa
apu(MeTHUECKUX KBa/IpaTHBIX KODHeM W UX MpUMeHeHHe K ITpeoOpa30BaHHIO
YMC/IOBBIX BbIp@KEHUH U BbIUMC/IeHUsAM. [leficTBUTeIbHbIE UMCIIA.

CreneHb C LjelbIM TIOKa3aTeneM U eé cBoiicTBa. CTaHJapTHas 3alMCh
yucsa.

Anredpanuyeckue BbIpa)KeHHSA

KBazpaTHbIii TpEéXusieH, pa3/ioKeHWe KBaJ[paTHOTO TpéxujieHa Ha
MHO>KUTEJIH.

Anrebpanyeckass poOb. OCHOBHOe CBOMCTBO a/reOpanueckoi ApoOwu.
Cno)keHue, BblUMTaHWe, YMHOXKeHUe, JejieHHe anreOpandyeckux Apobeid.
PaijnoHasibHbIe BbIpaXKeHUs U UX rpeoOpa3oBaHUe.

YpaBHeHus u HepaBeHCTBa

KBazspaTHoe ypaBHeHHe, ¢opMyna KOpHel KBaJipaTHOTO YpaBHEHUS.
Teopema Buera. PemieHve ypaBHeHUM, CBOJAAIIUXCI K JIMHEMHBIM U
KBa/[paTHbIM. [IpocTetitiie [poOHO-paliOHaTbHBIE YDaBHEHMS.

'pacduueckasi wHTepripeTalds ypaBHeHWW C [ByMsl IepeMeHHbIMU U
CUCTeM JIMHEMHbIX YpaBHEHUW C JByMsi TepeMeHHbIMU. [IpumMepbl pellieHUs
CUCTeM HeJIMHeUHbIX YpaBHEeHUM C ByMsI TlepeMeHHbIMU.

PerrieHrie TEKCTOBBIX 3afiau ajredpanyeckuM CIiocoboM.

YucnoBble HepaBeHCTBAa M WX CBoicTBa. HepaBeHCTBO C€ oOfHOMU
repeMeHHOM. PaBHOCU/IBHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM
riepeMeHHOM. CUCTeMBI JIMHEWHBIX HEPAaBEHCTB C OZJHOW MepeMeHHOM.

DyHKIMHU

[Monstve Qyukuyu. O6macTb ompefeneHHdss U MHOXECTBO 3HAueHUM
¢dyskiun. Criocobbl 3afanus QyHKIUH.



I'paduk dbyHkiuu. UteHue cBoicTB GyHKIMHU M0 eé rpaduky. IIpumepsl
rpa@uKoB (GYHKLIWMA, OTPaKaroILIUX peasbHbIe MPOLeCChI.

@DyHKIWMY, OINMCHIBAIOIIMe TIPIMYH) W 00paTHYIO IPOIMOpPLIMOHATbHbIE
3aBMCHMOCTH, UX rpaduku. ®yukumn Y = X2, ¥y = X3, y = VX, y=|x|.
['pacduueckoe pellieHUe ypaBHeHHUI U CUCTEM ypaBHEHUM.

9 KJ/IACC

Yucia ¥ BBIYUCTIEHUA

PauvoHanbHble  uyWc/la, MppalMOHAIbHble  YMC/a, KOHEUHble U
beckoHeuHble JieCcITUUYHbIe Ap0oOH. MHOXKeCTBO [IeHCTBUTENBHBIX UHCEe,
JeNCTBUTE/IbHBIE UYKC/a KaK OeCKOHeuHble JecATHYHbIe [Jpobu. B3anmHO
OZJHO3HAUHOE COOTBETCTBUE MEXXIYy MHOXXeCTBOM [IelCTBUTEIbHBIX 4HuCen U
KOOPAWHATHOM TIPSIMOM.

CpaBHeHHEe [IeUCTBUTENbHBIX YHUCel, apu(pMeTUyecKkhe [AeWCTBUS C
JIeCTBUTETbHBIMU YMC/IaMHU.

Pa3mMepbl 0OBEKTOB OKDY)KAIOL[Er0 MHPA, [AIUTETbHOCTh TPOLIECCOB B
OKpY’Karoll[eM MHpe.

[TpubmkéHHOe  3HaueHWe  BeJWUMHBI, TOUHOCTh  TPUOIMKEHUS.
Oxpyryiienue uncesn. [IpykygKa U OLleHKa pe3y/IbTaTOB BbIUMC/IEHUM.

YpaBHeHusa U HepaBeHCTBa

JIuneliHOe ypaBHeHUe. PelieHve ypaBHeHUM, CBOASIINXCS K TMHEWHBIM.

KBagpaTHOoe ypaBHeHHe. PellleHWe ypaBHEHUM, CBOASIIUXCS K
KBaJpaTHbIM. bukBagpaTHoe ypaBHeHue. I[IpuMepnl pellleHds ypaBHEHUU
TPeTber U UeTBEPTOU CTereHeM pa3/io’KeHneM Ha MHOKUTEJIH.

PerieHuie ApoOHO-pal[MOHABHBIX YpaBHEHUM. PellleHrie TeKCTOBBIX 3a/iayu
anrebpanuecKUM MeTO/IOM.

YpaBHeHue C AByMs TlepeMeHHbIMU U ero rpaduk. PellleHre cucTeM JBYX
JIMHEeWHBbIX yPaBHEHUM C [JBYMs IlepeMeHHbIMH. PellleHWe CuUCTeM [OBYyX
ypPaBHEHHUU, OJHO M3 KOTOPBIX JIMHEHWHOe, a JApyroe — BTOPOU CTeleHH.
['padrueckast uHTepripeTalysi CUCTEMbI YpaBHEHUH C JBYMsI [lepeMeHHbIMHU.

PerrieHrie TEKCTOBBIX 3afiau ajredpanyeckuM CIiocoboM.

UucnoBble HepaBeHCTBA U UX CBOUCTBA.

PellieHve /TMHEMHBIX HEPAaBEeHCTB C OJHOM TMepeMeHHOU. PemeHve cucrem
JIMHEWHBIX HepaBeHCTB C OJHOW TlepeMeHHOW. KBazpaTHble HepaBeHCTBa.
['padyueckas vHTepripeTalisi HEPaBEHCTB M CHUCTEM HEPaBEHCTB C ABYMs
repeMeHHbIMU.

DyHKIMH

KBagpatuuHasi ¢pyHKkIus, eé rpaduk U cBoricTBa. [lapabosa, KoOpAWUHATHI

BepILKHBI 11apabosibl, 0Cb CUMMeTpPHH MapadoJIbl.



Ipaduku pyskumii: Y = kx, y = kx + b, y = k/x, y = X3,y = VX,
y = |X| , u ux cBo¥icTBa.
UYucioBbie NOC/IeA0BaTeIbHOCTH U IPOTrPecCum

[ToHsiTME YMCIOBOM MOC/AEA0BATE/LHOCTH. 3alaHue T0C/ie0BaTeIbHOCTH
peKyppeHTHOM (hopMy/ioi U (pOpMYJION n-ro useHa.

ApudmeTnueckass ¥ reomeTpyuueckasi rporpeccu. @opmysbl n-ro ujaeHa
apudMeTUUeCKOl ¥ reoMeTPUUeCcKOol MpOrpecCcuii, CYMMbI IePBBIX N YIEHOB.

V300parkeHre uneHOB apHdMeTUUeCKOW YW TeOMeTPHUYEeCKOM MpOorpeccuid
TOYKaMH Ha KOOPJAUHATHOM TMJIOCKOCTH. JINHENMHBIN Y S5KCIIOHEHL[Ma/IbHbIN POCT.
CJ10)KHBI€ TIPOLIeHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA IIPOI'PAMMDbBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIIET'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE Ppe3y/JbTaThl OCBOEHUsS TIPOrpaMMbl yueOHOro Kypca
«Anrebpa» XapaKTepH3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHUE:

MpOsIB/IEHWEeM HHTepeca K TIPOLIJIOMY M HACTOSIEMY POCCHMCKOU
MaTeMaTUKWU, LIeHHOCTHbIM OTHOIIIEHWeM K JIOCTH)KEHUSIM POCCUNCKUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTU4YeCKOW IIKOJIbI, K UCM0J/Ib30BaHUI0 ITUX
JIOCTW)KeHUM B IDYTUX HayKaX U MPUK/IaZHbIX chepax;

2) rpaXiaHCKOe B AYXOBHO-HPABCTBEeHHOEe BOCNIMTaHHe:

TOTOBHOCTBIO K BBITTO/THEHUIO 00s3aHHOCTeM I'pak/aHWHA W peasv3aliuu
ero mpaB, TpeACTaB/eHHEM O MaTeMaTU4YeCKUX OCHOBAaX (PYHKLIIMOHUPOBAHUS
pPa3MUHBIX  CTPYKTYp, SIBJIEHWH, TIPOL[eAyp TpakJaHCKOTO 0OIiecTBa
(Haripumep, BBIOOPHI, OINPOCKHI), TOTOBHOCTBIO K OOCYXXIEHUIO STUUYECKUX
rpobsieM, CBA3aHHBIX C TMPAKTUUECKUM TIPUMeHeHHWeM [JOCTW)KeHUM HayKH,
OCO3HaHHWEM Ba)KHOCTU MOPAJbHO-3TUUECKUX TPUHLIUIOB B JesiTeTbHOCTH
YU€HOrO;

3) TpyAOBOe BocIUTaHMe:

yCTaHOBKOM Ha aKTHBHOe yyaCTHe B pelleHWUd TMpakKTUYecKUX 3ajau
MaTeMaTU4eCcKOW HarpaB/J€HHOCTH, OCO3HaHWEM Ba)KHOCTU MaTeMaTHU4ecKOro
oOpa3oBaHusI Ha TIPOTSHKEHUU BCel KU3HU /ISl YCIeTHOW TpodheCcCHoHaTbHOM
JesiTeIbHOCTU Y pa3BUTHEM HeoOXOAWMBIX yMeHUN, 0CO3HaHHBIM BbIOOPOM U
MOCTPOEHEM WHAWBUAYaTbHOM TpaeKTOpuM oOpa3oBaHUsS U JKU3HEHHBIX
TIJIAaHOB C YYETOM JIMUHBIX UHTEPECOB U OOII[eCTBeHHBIX MTOTPeOHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAaHUE:

CoCOOHOCThIO K 9MOL[MOHAJBHOMY M 3CTETUUECKOMY BOCITPUSITUIO
MaTeMaTHYeCKUX OOBeKTOB, 3ajlau, pellleHul, pacCy>XIeHUW, YMeHUIO0 BU/IEThb
MaTeMaTU4eCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) eHHOCTH HAYYHOr0 MO3HAHMSA:

OpveHTalMell B [esTeJIbHOCTA Ha COBPEMEHHYI CHCTeMY Hay4YHbIX
rpe/iCTaBIeHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeloBeKa, MPUPO/Ibl
1 001ecTBa, MMOHUMaHUEM MaTeMaTUUeCKOM HayKu Kak cdepbl ye/oBeuecKoi
JleATeJIbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUMMOCTU [J1 PAa3BUTUS LIUBU/TU3ALUHY,
OBJIaJleHMeM $I3bIKOM MaTeMaTMKA W MaTeMaTUuYecKOW Ky/JbTypoul Kak



CpeJICTBOM TO3HaHUSI MDA, OBJ3JleHWeM TIPOCTEMIIMMH  HaBbIKaMU
WCCIe[IOBaTe/IbCKOM /leTeTbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHUpOBaHHe KYJILTYPbI 3JOPOBbS U
IMOIHOHA/ILHOTO 0/1aromno/Tyums:

TFOTOBHOCTBIO TIPUMEHSITh MaTeMaThUueCcKhe 3HaHWS B MHTepecax CBOEero
3[0pOBbsl, BeJileHUs] 3/J0poBOoro oOpas3a >ku3HU (3[0pOBOe MHUTaHUe,
cbamaHCUpOBaHHBI pEXUM 3aHATHNA W OTJbIXa, peryJspHas (usnueckas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbiKa pedieKCUU, MPU3HAHUEM CBOEro
TpaBa Ha OLIMOKY U TaKOT'0 >Ke TpaBa /Ipyroro uejioBeKa;

7) 3Ko/IorHYecKoe BOCIIUTAHMe:

OpveHTal[ieli Ha TpUMeHeHHe MaTeMaTHUeCKHWX 3HaHUW [/ pellleHus
3a7ja4 B 00/1aCTH COXPAHHOCTH OKPY»Karolllel Cpe/ibl, T/TAHUPOBAHUS TIOCTYTIKOB
Y OLIeHKM UX BO3MOXXHBIX TMOC/IeICTBUM /ISl OKPY>KaloIllel cpe/ibl, 0CO3HaHHUEM
r7100a/1bHOTO XapaKTepa 3K0J/IOTMueCcKUX MpobsieM U myTeil UX pelleHus;

8) ajganTanua K U3MEHAKWINUMCA YCIOBHSIM COLMA/JIBHOH U
NMPUPO/HOU CpeAbl:

TOTOBHOCTBIO K /IEWCTBUSIM B YCJIOBUSIX HEOIpeeéHHOCTH, MOBBILLIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTU uepe3 IPaKTUUeCKy JesTe/IbHOCTb, B TOM
yKrc/ie YMeHHWe YUMThCS y [PYruX Jofieid, mnpuobpeTatb B COBMECTHOMN
JlesiTeTbHOCTU HOBbIe 3HAHUSI, HABbIKM U KOMIIETEHI[MU U3 OMbITa APYTUX;

Heo0XoauMOCTbI0 B (OPMUDOBAHMK HOBBIX 3HAaHWW, B TOM 4YHCJIe
dbopMynupoBaTh HeU, MOHATHSA, TUTIOTe3bl 00 00bEeKTaxX W SIBJIEHUSX, B TOM
yKc/ie paHee HEW3BECTHBIX, OCO3HaBaTh Ae(PUIMTHI COOCTBEHHBIX 3HAHWUH U
KOMITeTeHTHOCTeM, M/IaHUPOBaTh CBOE pPa3BUTHE;

CrIocOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyal[Mi0, BOCTPUHHUMATh
CTPeCCOBYIO CUTYalMI0 KakK BbI30B, TpeOylollii KOHTPMep, KOPPeKTHUpPOBaTh
TpUHUMaeMble pellleHus U JelcTBUsA, (OPMY/IMpPOBaTh U OlleHUBAaTh PUCKU U
Moc/iejCTBUsA, (GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/bHBbIE YHHuBepCA/IbHbIE y‘-IEﬁHLle AEﬁCTBHﬂ

ba3oBble 1oruuyeckue AedCTBUS:
@ BLIIB/IATH u XapaKTepr30BaTh CyllleCTBEeHHbIE TIpYU3HAKU

MaTeMaTUYeCKUX 00BeKTOB, TIOHSITHM, OTHOILIIEHUM MeXY TTOHATHSIMHU,
dhopmyIUpoBaTh orpe/ie/ieHUs TTOHSITUM, yCTaHaBJ/IUBaTh
CYII[eCTBeHHbIN TIPU3HAK KIaCCU(UKAI[MH, OCHOBaHUS /it 000011[eHus
Y CpaBHeHMs1, KpUTepHH MMPOBOAMMOI0 aHa/In3a;



BOCTIpUHUMATh, (OpPMyIMpoOBaTE U TIPeoOpa30oBbIBaTh  CYXKAEHUS:

yTBepAUTe/bHbIE U OTpHUIlaTe/bHble, eJIMHUYHbIE, YaCTHBIE U OOIIHe,
YCIIOBHBIE;

BBIABJ/IATH MaTeMdTHn4UeCKure 3dKOHOMEPHOCTH, B3dMMOCBA3U 151

npotvBopeurss B ¢akTax, JaHHBIX, HAOMIOZEHUSIX U YTBEPXKAEHUSX,
rpejjiaraTb ~ KpUTEPUM /i1 BbISIBJEHUSI 3aKOHOMEDHOCTEM U
TIPOTHMBOPEYN;

Aej1aTb BbIBOAbI C HMCIIO/Ib30BAHHWEM 3dKOHOB JIOTHKH, A€OYKTUBHBIX H
WHAYKTHUBHbIX YMOBHKH}OQEHHﬁ, YMOBaKJ'[I-OquI/Iﬁ I10 dHAJIOT'nH;

pa3bupaTh [j0Ka3aTesbCTBa MaTeMaTHUeCKUX YTBepXKAeHul (TpsiMble U

oT HPOTI/IBHOFO) s IMMpOBOANTD CaMOCTOATE/IbHO HeC/IO’KHbIe
A0Ka3daTe/IbCTBd MaTeMaTUu4YeCKH1X ¢)aKTOB, BBICTDAMBATH
dpPTYMEHTAlUIo, IMMpUBOANUTDH IMpUMeEPHbI n KOHTPIIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCY KIEHUS;
BbIOMpaTh Criocob pereHust yueOHOM 3afiaur (CpaBHHUBAThb HECKOJIBKO

BapUaHTOB peIlleHusi, BbIOMpaTh Haubojee TOAXOAAIMMM C YYETOM
CaMOCTOSITe/TbHO BbIZIeJIEHHBIX KDUTEPUEB).

ba3oBble HccieoBaTe/IbCKHE e CTBUA:

HCII0J/Ib30BATh BOITPOCKI KdK I/ICCJIE,ZLOBEITEJ'[I:CKI/IP‘I WHCTPYMEHT

M03HaHWsA, (POPMY/IMPOBaTh BOIPOCHI, (PUKCUPYIOLIKE IPOTHBOpeYHe,
npobsieMy, CaMOCTOSITe/IbHO YCTaHaBAMBAaTb WCKOMOE U JIaHHOE,
(opMUpOBaTh TMIIOTE3Yy, aPTYMEHTUPOBATh CBOIO MO3ULIMI0, MHEHUE;

NpoOBOAUTE I1I0 CAMOCTOATE/IBHO COCTdB/IEHHOMY IUIdHY HECJIO)KHBIU

SKCTIEPUMEHT,  He0OoJ/bllloe  WCCe/JOBaHWe [0  YCTaHOBJIEHUIO
ocobeHHOCTeM MaTemMaThyecKoro oOBeKTa, 3aBUCHMOCTeN OOBeKTOB
MeXxay coboi;

CaMoCTOSITesTbHO  (hopMy/IMpoBaTh  0000IIeHHsT U BBIBOABI  T10

pe3y/ibTaTaM ITPOBEIEHHOr0 HaOMIOAeHMs], WCCAe0BAHMS, OI|eHHUBATh
JIOCTOBEPHOCTh TI0JTyUYeHHBIX Pe3y/IbTaTOB, BBIBOIOB M 0000I11IeHMIA;

MMPOTHO3HUPOBATL BO3MOXXHOE pa3BUTHE IIPOLeCCd, d TAdKXKe BbIABHUI'dTb

MMpeArioyIoKeHus O €ro pa3BUTHU B HOBBIX YC/IOBUSX.

Pabora c undopmanmeii:

BBIABJ/IATE HEAOCTATOUHOCTb U M30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JdHHBIX,

H€O6XO,Z[I/IMI:IX AJId pelleHus 3ad49U;



@ BbLIOMpaTh, aHAM3MPOBATh, CHCTEMATHU3WPOBAaTh U WHTEPIPETHUPOBATh
MHGbOPMaITMIO pa3TMUHbIX BUZIOB U ()OPM TTpe/iCTaB/IeHuSI;

@ BbLiOUpaTh (opMy mpezcTaB/ieHUs] UH(MOPMALIUA U W/UTFOCTPUPOBATh
pelllaemMble 3aZlaud CXeMaMH, [JuarpaMMaMi, WHOM rpadukoi U UxX
KOMOUWHAI[USIMU;

@ OI[eHMBaThb Ha/IE)KHOCTh MH(OPMAIUY 110 KPUTEPHSIM, TIpeJI0KeHHBIM

yuuTesieM Uau CopMyIMPOBAHHBIM CaMOCTOSITE/TbHO.
KoMMyHUKaTHBHbIE YHHBePCa/IbHbIe yueOHbIe /JeCTBHUS:

@ BOCIpUHUMATh W (OPMY/IHMPOBaTh CYXXAEHUs] B COOTBETCTBUM C

YCJIOBUSIMU U 1e/iiMA  OOII[eHUs], SICHO, TOYHO, TPAMOTHO BbIPa’KaTh
CBOIO TOYKY 3p€HHsI B YCTHbIX U MMCbMEHHBIX TeKCTaX, /aBaTh
TIOSICHEHUS TI0 XOJy pellleHusl 3a/lauM, KOMMEeHTUPOBaTh MOJTyUYeHHbIN
pe3yJbTar;

@ B xofle 00CyX/eHUusl 3aJjaBaTb BOIIPOCHI MO CYIIECTBY 0OCYy>KaeMoit

TeMbl, MPo0/IeMbl, pelllaeMoU 3aJjau, BbICKa3bIBaTh HAeU, HalleJeHHbIe
Ha TIOMCK peIlleHusi, COTOCTAB/STh CBOU CYXKIEHUS C CYKIeHUSIMHU
IPYTUX YUYaCTHUKOB JMasiora, oOHapy)KHWBaTh pa3Iduhe U CXOZCTBO
MO3ULMi, B KOppeKTHOU (opMe (oOpMy/auMpoBaTh pa3HOI/acHs, CBOU
BO3Pa’KeHHUS;

@ Tpe/CTaB/sSTh  pe3yJ/ibTaThbl  pellleHusi  3a/laud, SKCIIepUMEHTa,

WCC/IeJOBAaHUsI, TIPOeKTa, CaMOCTOSTeJIbHO  BbIOMparh  opmar
BBICTYIJIEHHsT C YY6TOM 3aZiau Tipe3eHTallud U 0ocobeHHocCTel
ayIUTOPHY;

@ MOHWMaTb W  MCIO/Jb30BaTh  MpeuMyllleCTBA KOMaHAHOW U
WHAVBUya/JIbHOM DPAabOTHI TIPU pellleHWH yueOHBIX MaTeMaTHUUeCKUX
3a/1ay;

@ TpUHMMAaThb 1eJib  COBMECTHOW  [esiTeIbHOCTH,  I[JlaHUPOBAaTh

OpraHMW3allii0 COBMECTHOM pabOThl, pacrpefensTb BHAbI paldoT,
JIOTOBApUBATLCA, 00CYKIaTh TIPOLIeCC U pe3yabTaTr paboThl, 06001aTh
MHEeHUsI HeCKOJIbKUX JIIOZlel;

@ YyuacTBOBaThb B TpymnmoBbiXx (opmax paboTel (00OcyxaeHus, 0OMeH

MHEHUSIMHA, MO3TOBbIe INTYPMbl U [DYTHE), BBITIOJHATH CBOK YaCTb
paboThl ¥ KOOPAWHMPOBATbH CBOW [AEUCTBUS C APYTUMU ujeHaMu



KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOETr0 BKJaZa B OOIIMM TMPOAYKT IO
KpUTepusiM, chOpMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMO/IEMCTBYSI.
PeryniaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe AefiCTBUS
Camoopranusanus:

@ CaMOCTOSITE/IbHO COCTaB/SATh TJIaH, aJlfOPUTM pelleHus 3afauu (Wiv

ero uacTh), BbIOMpaThb CrMoco0 pelleHUs] C YYETOM MMEROIIUXCS

pecypcoB U COOCTBEHHBIX BO3MOJKHOCTeM, apryMeHTHpOBaTh U

KOPPEeKTHPOBaTh BapUAHTHI PeLlIeHUH C yUéTOM HOBOU MH(OPMALUU.
CaMOKOHTPO/Ib, 3MOL{UOHA/IbHbIA UHTE//IeKT:

@ BjafieTb CriocobaMu CaMOIIPOBEPKH, CAMOKOHTDOJISI Tporiecca U
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOH 3a7jau;
@ TIpeBU/IeTh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTH TIPU peIleHun

3a/1a4, BHOCHUTb KOPPEKTHMBBI B [OeAT€/IBHOCTbL HAd OCHOBE€ HOBBIX
O6CTOHT€J'H:>CTB, HaﬁAEHHBIX OI_HI/I6OK, BBISAB/IEHHBIX pr,E[HOCTEI‘/JI;

@ OIleHMBAaTh COOTBETCTBHME pe3yJjbTaTa [AedTe/IbHOCTU ITOCTaB/IeHHOM

IeIM W yCJIOBUSIM, OOBSACHATb TIPUYMHBI  JOCTWKEHUS WU
HEJIOCTWD)KEHUsT  1IeJId, HaxOAWTh  OIIMOKYy, /aBaTb  OLIEHKY
NIPUOOPETEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

K KoHIly 0o0yuyeHus B 7 K/acce OOYYarOIIUNCSA TOMYUYHT CIeAYIOIIHe
TipeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

BBINOTHATE, COUeTasi YCTHbIE W MHACbMEHHbIE TIPUEMBI, apu(MeThuecKre
JIEVCTBUS C pal[iOHATbHBIMU UMC/IaMH.

HaxoauTb 3HaueHWs] YMC/IOBBIX BBIPAKEHUM, IMPUMEHSTh pa3HOOOpa3Hbie
crocobbl ¥ TPUEMBI  BLIUKMCAEHWS 3HaueHHWM APOOHBIX  BbIPA)KEHUH,
coJlep>Kallux 0ObLIKHOBEHHBIE U IeCSITUUHbIE POOU.

[TepexomuTh OT OZiHOM (HOPMBI 3aITMCH YKCesT K Ipyroi (1TpeoOpa30BLIBaTh
JeCITUYHYI0 [poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CITUYHYIO, B
YaCTHOCTU B O@CKOHEUHYI0 AeCATUYHYIO IPOOb).

CpaBHMBATh M YIIOPSIZIOUMBATE pal[iOHATbLHbIE UHMCIA.

OKpyI/4Th ynca.

BbLIMIOMHATE TPUKUIKY W OIeHKY pe3yJ/ibTaTa BBIUMC/IEHUH, OI[eHKY
3HaUeHWM UKCJIOBBIX BBbIP&)KeHUM. BBINOMHATE [OEUCTBUA CO CTENeHsSIMU C
HaTypa/IbHBIMH TT0Ka3aTe/IsSIMHU.



[IpumeHsITb TpU3HAKKM  [JIe/IMMOCTH, pa3/io)keHWe Ha MHOXUTeNIU
HaTypaJIbHbIX YMCEeI.

PermiaTe NMpakTUKO-OPUEHTUPOBaHHbIE 3a/lauM, CBS3aHHbIE C OTHOLLIEHHWEM
BeJIMYUH, TIPOIOPLIMOHALHOCTBIO BeIMUWH, MPOLeHTaMH, WUHTEpIIPeTUPOBAaTh
pe3y/ibTaThl pelleHus 3ajjad C Yy4uyéTOM OrpaHWYeHWM, CBSI3aHHBIX CO
CBOWCTBaMU pacCMaTpUBaeMbIX 00BHEKTOB.

Anredpanuyeckue BbIpaKeHHSA

Wcnonb3oBaTh  airebpanueckyid  TEPMUHONOTMIO U CHUMBOJIUKY,
TIPUMEHSITh eé B TIPOLiecce OCBOeHUsI yueOHOr0 MaTepuara.

HaxouTh 3HaueHUs] OYKBEHHBIX BbIpaXKEHHWM TIPU 3a/laHHBIX 3HAUEHUSIX
repeMeHHbIX.

BbimonHATE  Tipeobpa3oBaHUsl  1[€/IOTO0  BBIPDA)KEHHSI B MHOTOWIEH
TipUBe/ieHreM T10/J0OHBIX ClaraeMbIX, paCKpPbITHEM CKOOOK.

BBINO/IHATE yMHOXKEHHWE OJHOYIeHa Ha MHOTOWIeH M MHOroujeHa Ha
MHOTOYJIeH, TIPUMEHSATh (DOPMYJIbI KBaJpaTa CyMMBbI M KBa/ipaTa pa3HOCTH.

OcyllleCcTB/ISATh pa3/io)KeHre MHOTOUJIeHOB Ha MHOJKUTEIU C TOMOILIbIO
BbIHECEHUsI 3a CKOOKM 0O0l1l[ero MHOXWTeJIsi, TPYMNIUPOBKH —CJlaraeMblX,
rpuMeHeHus (hOpMyJT COKPAILLIEHHOIO YMHOKEHUS.

[TpumeHsTH TIpeoOpa30BaHUsi MHOTOWIEHOB /ISl PelleHUs pa3/IMuHbIX
33/lay U3 MaTeMaTHUKH, CME>KHbIX IPeMeTOB, U3 PeasibHOM MTPAKTHKU.

Vcrnonb3oBaTh CBOMCTBA CTereHel C HaTypaJbHbIMM TOKa3aTessiMU [1Jist
ripeobpa3oBaHysl BbIpaXKeHUH.

YpaBHeHus1 U HepaBeHCTBA

PelliaTh /IMHeMHbIe ypaBHEHHUs C OJHOM TepeMeHHOM, TPUMeHsis paBU/Ia
rnepexoja OT WCXOJHOrO YypaBHEHHsI K PaBHOCWIbHOMY emy. [IpoBepsiTh,
SIBJISIETCS JIM YUCJIO KOPHEM YPaBHEHUSI.

[IpuMeHsiTh rpaduueckrie MeTO/bl TPY PELleHUH JIMHEUHBIX YPaBHEHUN U
UX CUCTEM.

[TogbupaTh MpuMepbl Tlap uWces, SB/SIOMIUXCS pellleHneM JUHEeMHOTo
ypaBHEHUS C IByMsI TlepeMeHHbIMH.

CTpouTb B KOOpPAMHATHOW TUIOCKOCTY rpa(yK JIMHEUMHOrO ypaBHEHUS C
IIByMsl TiepeMeHHbIMU, MOJIb3ysCh TpadUKoM, TIPUBOAUTHL MPUMEPHI pelleHUs
ypaBHEHWUS.

PelllaTh cucTeMbl IBYX JIMHEMHBIX YpaBHEHUH C IByMsl lepeMeHHbIMU, B
TOM 4HCJIe TpaUuecKH.

CocTaBnsiTh U pelllaTh JIMHEMHOe ypaBHeHWE WU CUCTEMY JIMHEMHBIX
ypaBHEHUM TI0 YCJOBUIO 3a/laud, WHTEpPIPeTUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lau¥ NoJIyYeHHbIA pe3ybTar.



DyHKIMH

N306pakaTb Ha KOOPAWHATHOW TMpPSIMOM TOYKH, COOTBETCTBYHOLLIWE
3a/laHHbIM KOOpJWHAaTaM, JIy4d, OTPe3KH, UHTepBasibl, 3alyChbiBaTh UMC/IOBbIE
TIPOMEXXYTKU Ha anrebpandyeckoM si3bIKe.

OTmeuyaTb B KOODJAWHATHOM IIJIOCKOCTU TOYKA MO  3a/laHHbIM
KOOpJIMHAaTaM, CTPOWUTb TrpauKU JIMHEeWHbIX QYHKUUH. CTpouth rpauk
dyHKIMHM y = [X].

OnuckiBaTh C TOMOIIbI0 (YHKUIMM M3BECTHbIe 3aBUCUMOCTH MEXAY
BeJIMUYMHAMU: CKOPOCTb, BpeMs, pacCTOsIHWE, LieHa, KOJIMYeCTBO, CTOMMOCT,
TIPOM3BOUTE/ILHOCTb, BpeMsi, 00béM pabOThI.

HaxouTe 3HaueHre (DyHKLMU 110 3HAUEHHIO e€ apryMeHTa.

[Tonumats rpaduueckrii criocod mpeCcTaB/ieHys U aHaau3a WHhOopMalvy,
W3BJeKaTb W WHTEPHpeTHpPOBaTh WHGOPMALIMI0 M3 TpapUKOB peasbHbIX
TMPOLeCCOB U 3aBUCUMOCTEM.

K koHily oOyueHusi B 8 kjiacce 0oOyYarOL[UICS TIOMYYUT CreyroLue
npeiIMeTHbIe pPe3y/IbTaThl:

Yuc/ia ¥ BBIUMC/I€HUA

Vcrionb30BaTh HavyasibHbIe MPeJCTaBAEHUSI O MHOXKECTBE JIeMCTBUTETbHBIX
ynrcen [yl CpaBHeHWs, OKDYIJIeHUSI U  BBbIUMC/IeHWM, u300paxaTb
JIeCTBUTE/TbHbIE YMC/Ia TOUKAMU Ha KOOPAWHATHOM TIPSIMOM.

[TpyuMeHsITh TIOHSITME apU(METHUUEeCKOr0 KBaJIpaTHOTO KOPHS, HaXO[WTb
KBa/lpaTHble KOPHU, MCI0JIb3Ysl TIPU HEOOXOAUMOCTH Ka/bKYJ/ISITOP, BBITIOJHSTh
ripeobpa3oBaHusi BBIPDA)KEHWM, COZEp>KAllMX KBa/lpaTHble KOPHU, HWCTIO/b3Ys
CBOMCTBA KOPHeM.

M crnosib30BaTh 3aMucy OOJBIIMX U MajbIX YKUCes C TIOMOIIbIO AeCITUYHBIX
nipobeti u crenenHeit urcia 10.

Anredpanuyeckue BbIpa)KeHHS

[TpuMeHsITb TIOHSITUE CTeNeHu C LieJibIM TI0Ka3aresieM, BBITIOJHATh
ripeoOpa3oBaHys BbIpAKEHUH, COZlepXKall[iX CTeTleHH C Lie/TbiM TT0Ka3aTesleM.

BBINOMHATE TOX/eCTBeHHbIe Mpeo0pa30BaHUsl paljMOHaIbHbIX BbIpaXKeHUN
Ha OCHOBe TIPaBWJI JIeMCTBUM Ha/l MHOTOWIeHAMHU U ajiredpandecKUMu APOOsiMHU.

PacksafipIBaTh KBa/IpaTHBIM TPEXUIEH Ha MHOXKUTEJTH.

[TpuMeHsATh MpeoOpa30BaHUs BbIpAKEHUM /IJIsl pellieHrs] pa3/TMuHbIX 3a/iau
Y3 MaTeMaTUKH, CMeXXHbBIX TIPe/IMETOB, U3 peaibHOU MPaKTUKH.

YpaBHeHus1 U HepaBeHCTBA

PeliaTh /iviHeliHble, KBaJIpaTHbIEe YPaBHEHUsI U pallMOHa/IbHble YpaBHEHUS],
CBO/SLLMECS K HUM, CUCTeMbI [IByX YPaBHEHUH C AIBYMsI [lepeMeHHbIMHU.



[IpoBOAWUTE MPOCTEMIIYE UCC/IeIOBAaHNS YPaBHEHUU U CUCTEM YPaBHEHHWH,
B TOM YMCJIe C TIPUMEHeHVeM rpauuecKux MpejcTaBieHuM (yCTaHaB/IMBaTh,
MMeeT JId ypaBHEHWe WA CHUCTeMa YpDaBHEHUM pelleHusi, eCu UMeeT, TO
CKOJIbKO, U TIpOYee).

[TepexouTh OT C/IOBeCHOM (DOPMYJMPOBKY 3a/lau K eé anreOpanuecKoi
MOZIe/IM C TIOMOIbIO COCTaBJ€HUSI YpaBHEHUSI WIM CUCTEMBbI ypaBHEHWU,
HWHTEpIIPeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3ailau [OJyYeHHbIU
pe3y/bTar.

[TpuMeHsITb CBOMCTBA UMC/IOBBIX HEPaBEHCTB i CPABHEHUS, OL€HKH,
pelaTh JIMHEMHbIe HepaBeHCTBA C OJHOM MepeMeHHOM W UX CHUCTeMbI, [1aBaThb
rpaMuecKyr0 WITIOCTPALIMI0 MHOXXECTBA peIlleHUuM HePaBeHCTBA, CHUCTEMBI
HepaBeHCTB.

DyHKIMH

[ToHMMaTh ¥ UCIIOH30BaTh (PYHKI[MOHA/IbHbIE TTIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIHYeCKHe 0003HaueHus1), Orpe/ie/isiTh 3HaueHre (YHKI[MHU 110 3HAUeHHIO
apryMeHTa, orpe/iesisiTb CBOUCTBa (DYHKLIMH 110 e€ rpaduKy.

CtpouTth rpadvKu 37ieMeHTapHbIX PYHKLIUM BU/a:

y = kix, y = x2, y = x3,y = |x|], y = VX, onucbiBaTb
CBOWCTBa 4YMCNOBOW PYHKLUWM MO €€ rpaduky.

K koHily obyyeHus B 9 Kkjacce oOydYarIUiCs TMOMYYUT CIieAyroLre
rpegMeTHbIe pe3y/IbTaThl:

Uncia ¥ BBIYMC/IEHUS

CpaBHHMBaTh U yIOpsI0UMBaTh PALIMOHAIbHBIE U UPPALIMOHA/IbHbIE YKCJIa.

BoInonHATh apudMeTHUeCKre [JeMCTBUSL C palydOHalbHBIMU YHMC/IaMU,
coueTasi YCTHble U TIMCbMEHHble TIPUEMbI, BBITIONHITh BBIUYMCIEHUS C
HppaLyOHaIbHBIMY YMC/IaMHU.

HaxoquTh 3HaueHUs] CTerleHell C IeIbIMHA TlOKa3aTeJssMUu M KODHeW,
BBIUMCJIATH 3HAUEHUST YU C/IOBBIX BbIDAKEHUM.

OKpyr/iSiTh /IeMCTBUTE/IbHbIE UMC/A, BBIMNOIHATH TPUKUAKY pe3yJ/bTaTa
BBIUMC/IEHUH, OL[€HKY UMCJIOBBIX BbIDa’KEHUM.

YpaBHeHus U HepaBeHCTBa

PeraTh MHeNHbIe Y KBaZlpaTHbIE YPaBHEHUS], YDaBHEHUsI, CBOZSIINECS K
HUM, TIpoCTeliiiiie ApoO6HO-paljMoHa/IbHbIe YPaBHEHUS.

PeriaTh cUCTeMbl /IBYX JIMHEWHBIX YpaBHEHUM C /IByMsl TiepeMeHHbIMU U
CUCTeMbl [BYX YpaBHEeHUW, B KOTODbIX OJHO ypaBHeHWe He SIB/SeTCS
JIMHEUHBIM.



PerlaTh TEKCTOBBIE 3a/laud ajrebpanyeckKM CIIOCOOOM C TIOMOII[bIO
COCTaB/IeHUsI ypPaBHEHUSI WM CUCTeMbl JBYX YypaBHeHHMM C JByMs
riepeMeHHbIMHU.

[TpoBOAUTE MPOCTEMIIIe UCC/IeIOBaHNs YPaBHEHUU U CUCTEM ypaBHEHWH,
B TOM UMCJie C TIpUMEeHeHHWeM rpauuecKux mpejcTaBjieHul (yCTaHaB/IUBAaTh,
vMeeT /M ypaBHeHHWEe WIM CUCTeMa YpaBHEHUW pellleHUs, eClu WMeeT, TO
CKOJIbKO, U TIpOYee).

Pemath /MHelHble HePaBeHCTBA, KBa/ipaTHble HepaBeHCTBA, U300pa’kaTh
pellieHre HEPABEHCTB Ha YKMCJ/IOBOM TPSIMOM, 3alUChIBATh pellieHre C TTOMOLbIO
CUMBOJIOB.

PeilaTh CUCTeMbl JIMHEMHbIX HepaBEHCTB, CUCTEMbl HepaBeHCTB,
BK/IFOUAIOI[ie KBaJ[paTHOE HEPAaBeHCTBO, H300paXkaTh pellleHHe CUCTEeMbI
HepaBeHCTB Ha YMCJIOBOM TMPSMOM, 3alyChbiBaTh pelleHWe C TIOMOLIbIO
CUMBOJIOB.

Vicriosib30BaTh HEPABEHCTBA TPU pellleHruH Pa3/IMUHbIX 3a/iau.

DyHKIUU

Pacrio3HaBaTh (PyHKIMM H3yueHHbIX BHJOB. [loKa3biBaThb CXeMaTH4YeCKd

pacroJ/io)keHre Ha KOOPJMHATHOM TIJIOCKOCTH rpadrKoB GyHKLMK BUAA: y = kx,
y=kx+b,y=kix,y=ax2 +bx + ¢,y =x3, Y = VX, y = |x|, B 3aBHCMMOCTH
OT 3HaueHUH KO3(P(PULMEHTOB, OMUCHIBaTh CBOKMCTBA (DYHKLMM.

CTpoutb 1 M300pa)kaTh CXxeMaTUUeCKH TpayKu KBaZIpaTUUHBIX (YHKLIWH,
OTKMCBIBaTh CBOMCTBA KBaJPaTUYHbIX (PYHKLUM M0 UX TpadrKaM.

Pacrio3HaBaTh KBajpaTWuHyr (yHKUMIO 10 QopmyJse, TPUBOLWUTH
TpUMepbl KBaJpaTUYHBIX (DYHKLIMA U3 peasbHOM XU3HU, (PU3UKH, TeOMEeTPUH.

YmncioBbie NOC/IeA0BaTeIbHOCTH U IPOTrPecCcum

Pacrio3HaBaTh apu(MeTHUYeCKyl0 M TeOMeTPUYeCcKyH MpOTrpeccuu Mpu
pa3HbIX criocobax 3aaHusl.

BBITIO/IHATE  BBIUMC/IEHUSI C MCHOJAb30BaHWEM (OPMY/a N-r0 4YieHa
apu(pMeTUYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CyMMbI ITePBbIX N U/IEHOB.

M300pakaTh UjleHbI TOC/IeA0BaTe/IbHOCTH TOYKaMM Ha KOOpAWHATHOMN
TMIJIOCKOCTH.

PemaTh 3a7iaun, CB3aHHbIE C YUC/IOBBIMU MOC/I€[0BATE/bHOCTSIMA, B TOM
yuC/ie 3ajaud U3 peaslbHOM JKM3HU (C WCIIO/Ib30BaHUEM KasbKy/IsaTopa,
1[M(POBBIX TEXHOJIOTH).



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITACC
HauMeHoBaHue KomuyecTBo yacoB
No A316/10B ¥ TeM K - J/1IeKTpoHHBIe (1{u(poBHIe)
oo | PBA Beero OHTPO/IbHbIE paKTHYecKue 06pazoBaTe/bHbIE PeCypChI
NporpamMmbI padoThI padoThI
Yucna u
BBIUUC/IEHUS. bubnuoreka IIOK
1 25 1
PanmoHanbHbIe https://m.edsoo.ru/7f415b90
yucsa
Anrebpaunueckue bubmoteka LIOK
2 27 1
BbIPAyKEHUST https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 Bbubmoreka [JOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
4 KoopauHatbl 1 4 1 bubmoreka IIOK
rpaduku. PyHKUUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 1 Bubmoreka IJOK
0000111eHIEe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0

IMTPOI'PAMME




8 KVIIACC

HauMeHoBaHue KoinyecTBo yacoB
No A316/10B ¥ TeM K - JekTpoHHbIe (LH(ppoBHIe)
oo | PBA Beero OHTPO/IbHbIE paKTHYecKue oGpazoBaTe/bHbIE PeCypChI

NMporpaMmsbI padoThI padoThI
Uucna u

1 BBIUMC/IEHUSA 15 Bubmorexa LIOK

) https://m.edsoo.ru/7f417af8

KBazpaTHble KOpHU
Yucna u

’ BBIUMC/IEHUS. 7 bubnuoreka LIOK
CTerieHb C 1ebIM https://m.edsoo.ru/7f417af8
TrIoKa3aresneM
Anrebpanueckue

3 BBID@KEHUS. 5 1 bubmoreka IIOK
KBagparthbiii https://m.edsoo.ru/7f417af8
TpExXu/ieH
Asnrebpanueckue

4 BbIpa)KeHUsI. 15 1 bubmoteka LIOK
Asnrebpanueckast https://m.edsoo.ru/7f417af8
Jpobb
YpaBHeHus u

5 HEpaBeHCTBA. 15 1 bubmoreka IIOK
KBazparHbie https://m.edsoo.ru/7f417af8
ypaBHEeHUsi
YpaBHeHus U

6 HepaBeHCTBa. 13 bubmoteka LIOK
Cucrembl https://m.edsoo.ru/7f417af8
ypaBHeHUH

7 YpaBHeHust u 12 1 BubmoTeka LIOK




HEpAaBEHCTBA.

https://m.edsoo.ru/7f417af8

HepaBeHcTBa
8 DyHKIMU. 5 bubmoteka LIOK
OCHOBHBIe IOHATHUSA https://m.edsoo.ru/7f417af8
9 DYHKLUU. 9 bubnuoreka IIOK
UucsoBble QyHKLMU https://m.edsoo.ru/7f417af8
10 IToBTOpPEHUE U 6 bubmoteka LIOK
00600111eHIe https://m.edsoo.ru/7f417af8
OBIIIEE KOJIMYECTBO
YACOB IIO 102

I[MTPOI'PAMME




9 KVIACC

KosmmuecTBO yacoB

No HaumenoBanue
iy A316/10B H TeM K - OneKTpoHHbIe (LU poBbIe)
pasj Beero OHTPOJIbHbIE paKkTHUYecKue 06pa3oBaTebHbIE PeCypChI
n NMporpaMmsbI paboTbI padoThI
1 Uwucsia v BBIYMCIIEHUS. 9 Bubmioreka ITJOK
[enicTBUTeIbHBIE YMCIIA https://m.edsoo.ru/7f419d08
YpaBHeHus U
2 HepaBeHCTBAa. YpaBHeHUs 14 1 Bubmiorexa LIOK
. : N https://m.edsoo.ru/7f419d08
C OJJHOM TIlepeMeHHOM
YpaBHeHus U
3 HepaBeHCTBa. CHUCTeMbI 14 1 Bnbmaorexa LIOK
N https://m.edsoo.ru/7f419d08
ypaBHEHUI
4 zef) a:;eHHch; 16 1 Bubmoreka ITOK
p ’ https://m.edsoo.ru/7f419d08
HepageHcTBa
bubmoTeka LIOK
1 1
> PyHKIpH 6 https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 1 bubmmoreka LIOK
r10C/ieOBaTe/IbHOCTU https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 0600ITIEHNE, 18 1 bubmoTeka LIOK
crcTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHUE

7 KIIACC

No
n/
1

Tema ypoka

Ko/mmuyecTBO UacoB

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
padoThI

Hara
HU3yUYeHus

JJIEKTPOHHBIE

nudpoBbIie
oOpa3oBaTe/bHbIE

pecypcsl

ITonsTue PallnOHA/IBHOT' O
yucia

01.09.2025

Apudmetnueckue
JIeWCTBUSA C
palMoHa/IbHBIMU YMC/IaMHU

03.09.2025

Apudmetnueckue
JIeUCTBUSA C
palMoHa/IbHBIMU YMC/IaMU

05.09.2025

Apudmetnueckre
JIeMCTBUSA C
palloHaIbHBIMU UKCIaMU

08.09.2025

ApudmeTtnueckue
JIeUCTBUS C
palMOHaIbHBIMU UKCIaMU

10.09.2025

ApudmeTtnueckue
JIeUCTBUSA C
paLMoHaIbHBIMU YHC/IaMH

12.09.2025




CpaBHeHue,

peasibHOW MPaKTUKU

7 yIopsijourBaHue
paLMOHA/IbHBIX YKCesl
8 CpaBHeHue,
yHopsijOurBaHue
pal[MOHa/IbHBIX YKCesl
9 CpaBHeHue,
yrnopsijourBaHue
paLMOHA/IbHBIX YKCesT
bubmoreka LIOK
Crernensb C HaTypa
10 TEMEHD C HATypaIbHRIM https://m.edsoo.ru/7f4211d
roKasaTesieM o
bubmioreka LJOK
11 CTerneHb C HaTypa/bHbIM https://m.edsoo.ru/7f42138
roKasaTesieM )
bubmoteka LIOK
Crernenb C HaTypa
12 TEMEHD C HATypaIbHRIM https://m.edsoo.ru/7f42154
roKasaTesieM o
bubmioTeka LJOK
13 CTernexs C HaTypa/bHbIM https://m.edsoo.ru/7f4218b
roKasaTesieM .
14 CrerneHb C HaTypa/bHbIM
roKasaTesieM
PerteHrie OCHOBHBIX 33/1a4
15 Ha ipo6u, MPOIIeHTHI U3




16

PellieHrie OCHOBHBIX 3a/ja4
Ha po0H, TIPOLIEHTHI U3
peaibHOM MPAKTHKU

17

PelieHre OCHOBHBIX 3a7iay
Ha /poOU, TIPOLIEHTHI U3
peasibHOM MPaKTUKH

18

PellieHrie OCHOBHBIX 3a/jau
Ha /Ipo6u, MPOLIEHTHI U3
peanibHOM MPaKTUKH

19

[Tpu3Haku JeIMMOCTH,
pasfnoXkeHUs Ha
MHO>KUTE/TN HaTypaTbHbIX
yucesn

20

[Tpu3HaKu JieTMMOCTH,
pa3/ioXeHUs Ha
MHOYKUTEe/TN HaTyPaIbHbIX
yucesn

21

PeanbHbIe 3aBUCUMOCTH.
[Tpsimasi 1 obpaTHast
MPOMOPLIMOHATBHOCTH

22

PeasibHbIe 3aBUCUMOCTH.
[Tpsimast 1 oOpaTHast
MIPOMNOPLIMOHATBHOCTH




PeasnibHBIE 3aBUCHMOCTH.

23 [psimasi v obpaTHas
NIPOIOPLIMOHA/IBHOCTU
KonTtponbHast pabora o
24 Teme "PalfoHanbHbIE
yucnaa"
25 BykBeHHBbIe BbIpaKeHusI
26 BykBeHHbIe BbIpaXkeHHs Bubmioreka LIOK
y p https://m.edsoo.ru/7f41feec
[TepemenHsIe.
27 HonycTtrMble 3HaUeHUs
repeMeHHBbIX
28 DopMyiibl
29 DopmyJibl
[Tpeobpa3oBanue
OyKBEHHBIX BbIpaykKeHHH,
y b bubmoreka LIOK
30 PaCKpBITHE CKOOOK 1

TIpUBe/IeHHe TI0J00HBIX
c/laraembIx

https://m.edsoo.ru/7f41fafa




[Tpeobpa3oBaHue
OYKBEHHbBIX BbIDKEHHIH,

bubnuoreka IIOK

31 pacKphbITHe CKOOOK 1 https://m.edsoo.ru/7f41fd7
TIpHBe/IeHHe T10/J00HBIX 0
claraeMbIx
ITpeo6pazoBaHue
OYKBEHHBIX BbIpaKEHHH,
32 PacKpbITHEe CKOOOK 1
TIpUBe/ieHHe TI0ZI00HbIX
c/laraembIx
ITpeo6pa3oBaHue
OyKBEHHBIX BbIpa)KeHUH,
33 pacKpbITHe CKOOOK U
TIpUBe/ieHre TIOZI00HBIX
c/1araembIx
CBolicTBa CTereHu ¢ bubmoreka IIOK
34 HaTypabHbIM https://m.edsoo.ru/7f42138
ToKasaresem 2
CBoliCTBa CTeNeHUu C bubnuoreka IIOK
35 HaTypaabHbIM https://m.edsoo.ru/7f42154
roKasaresnem e
CBoIICTBa CTeneHu C bubmoreka IIOK
36 HaTypaJbHbIM https://m.edsoo.ru/7f4218b
roKasaresem e
bubmioreka LJOK
37 MHorousieHbl https://m.edsoo.ru/7f42276

e




bubmioTeka LJOK

38 MHorousieHbl https://m.edsoo.ru/7f42293
0
bubmoreka LIOK
39 C;gz;e:;ﬁz’e Bﬁ?&%ﬁiﬁog https://m.edsoo.ru/7f422af
y 2
bubmoteka LIOK
C
40 ﬁﬁiﬁﬁfﬁ?ﬂoﬁﬁm https://m.edsoo.ru/7f422cc
y 8
41 Clo)keHHe, BLIUUTAHUE, bubnuoreka IIOK
YMHO>KeHHe MHOIOUY/IeHOB https://m.edsoo.ru/7f422fca
bubmoreka IIOK
42 CHO;KeI:He’e Bbm;/rgamze’o https://m.edsoo.ru/7f42318
YMHO>K€HHe MHOT04/IeHOB 2
N bubnuoreka IIOK
DopMyJIBI COKPAILIEHHOT'O
43 iy }11) OH}(’eHHH patli https://m.edsoo.ru/7f42432
y a
N bubmoreka IIOK
44 (DN?IE) (I,V;ZS;LZOKP ALEHHOTO https://m.edsoo.ru/7f42464
y a
" bubmioreka LJOK
45 q)lv(l)l—[l) ;WH}(’:;LEOKP ALlEHHOT0 https://m.edsoo.ru/7f424c1
y 2
N bubnuoreka IIOK
(6))
46 OPMYJIBI COKpAL{EHHOTO https://m.edsoo.ru/7f424fd

YMHO>XeHHSA

2




@opMyJibl COKpALLEHHOT0

bubmioTeka LJOK

47 https://m.edsoo.ru/7f4251d
YMHO>XeHUsI 0
bubmoreka LIOK
Pa3norkeHre MHOTOU/IEHOB
48 https://m.edsoo.ru/7f42331
Ha MHOYKUTEe/IU ’
bubmoreka LIOK
Pa3no)xeHne MHOTOU/IEHOB
49 https://m.edsoo.ru/7f4237f
Ha MHOXKUTEIU o
bubmoreka LIOK
Pa3noyxeHue MHOIOU/IEHOB
50 https://m.edsoo.ru/7f4239d
Ha MHO>XUTe/IN .
51 Pa3no)xeHue MHOrO4/IeHOB
Ha MHOYKUTEIU
KonTponbHast paboTa 1o
52 Teme "Asrebpanyeckue
BbIpakeHust"
YpasHeHue, npaBuia
ripeoOpa3oBaHus
53 ypaBHeHUs,
PaBHOCU/IBHOCTh
ypaBHEeHUH
JIvHeliHOe ypaBHeHHe C
54 OJIHOU MepeMeHHOH,
pelleHre JIMHEeWHbIX
ypaBHeHUI
55 JIvHeliHOe ypaBHeHMe C bubmioteka LJOK




O/IHOM TIepeMeHHOM,
pelleHue JIMHEeUHbIX
ypaBHeHUI

https://m.edsoo.ru/7f42048
2

JIuHeliHOe ypaBHEeHUe C
OZIHOM TIepeMeHHOU,

56 .
pellieHue JIMHeHHBIX
ypaBHEeHUH
Bbubmoreka LIOK
P
57 CIIEHHE 3aAad C . https://m.edsoo.ru/7f42064
MIOMOLbI0 YpaBHEHUIN .
bubmoreka LIOK
58 A . https://m.edsoo.ru/7f42080
MOMOLbI0 YPaBHEHUI 6
Bubmoteka LIOK
59 Perere 3aja ¢ . https://m.edsoo.ru/7f4209a
TIOMOLLBIO YPaBHEHUI 0
bubmoreka LIOK
60 Peruenne sapay ¢ . https://m.edsoo.ru/7f420e6
MOMOLbI0 YPaBHEHUI o
JIuHeliHOe ypaBHEeHUe C bubmoteka LIOK
61 [IByMsI TIepeMeHHBIMU U https://m.edsoo.ru/7f427¢c3
ero rpauk 2
JIuHeliHOe ypaBHEeHUe C Bubmoteka LIOK
62 [IByMsI IIepeMeHHBIMU U https://m.edsoo.ru/7f427e8
ero rpauk a
CucTema /IByX JIMHENHbBIX BbubmoTeka LIOK
63 ypaBHEHUH C IByMsI https://m.edsoo.ru/7f42836

rnepeMeHHbIMK

C




CucTeMa ABYX TUHEHHBIX

64 yPaBHEHUM C IBYMSsI
repeMeHHbIMU
Cucrema /IByX JIMHEMHbBIX
65 yPaBHEHUM C IBYMSI
repeMeHHbIMU
Cucrema IByX JIMHENHbBIX
66 ypaBHEHUH C IBYMsI
repeMeHHbIMU
bubmoreka LIOK
67 Pernere SHCTEM https://m.edsoo.ru/7f4284d
ypaBHeHUI o
bubmioreka LJOK
P
68 CIerme SHCTeM https://m.edsoo.ru/7f42865
ypaBHeHUI a
bubmoteka LIOK
Pemtenne cucre
69 HHeHH UH TeM https://m.edsoo.ru/7f4287d
ypaBHeHUI 6
70 Pertenne cucrem
ypaBHEeHUH
71 Pemtenne cucrem
ypaBHeHUI
KouTponbHas paboTa 1o bubnuoreka IIOK
72 TeMe "JIMHelHbIe https://m.edsoo.ru/7f42104
ypaBHeHUs" 4
bubmoreka LIOK
73 Kooppprara Touku Ha https://m.edsoo.ru/7f41de7

NpSIMOM

6




bubmioreka LJOK

74 HHCTI0BRIE MPOMEXY TKH https://m.edsoo.ru/7f41dff2
75 YucoBble IPOMEXYTKU
Paccrosinue Mexay [ByMs
76 TOUKaMH KOOP/IMHATHOM
NIpSIMOM
Paccrosinue mexny nByMs
77 TOUKaMHU KOOP/IMHATHOM
NIpSIMOU
bubnuoreka IIOK
78 IpamoyroibHas cucrema https://m.edsoo.ru/7f41e16
KOOp/JMHAT Ha TJIOCKOCTU .
bubmoreka LIOK
79 IpAmoyrobHas cicrema https://m.edsoo.ru/7f41e42
KOOpP/IMHAT Ha TJIOCKOCTU a
bubmioreka LJOK
80 [Tpwmepe1 rpaguKos, https://m.edsoo.ru/7f41e8a
3a/laHHbIX (POpMyIaMu 3
bubmoteka LIOK
81 [Tpwmepr1 rpaguKos, https://m.edsoo.ru/7f41ed8
3a/laHHBIX (POpMyJIaMu 0
82 [TpumepsI rpadukoB,
3a/laHHBIX (opMYyIaMu
83 [TpumepsI rpadukos,

3a/laHHBIX (POpMyJIaMHu




UYrenue rpadykoB

bubmioTeka LJOK

84 . https://m.edsoo.ru/7f41ea2
peasibHbIX 3aBUCUMOCTeN 4
85 UrteHue rpadvkoB
peasibHbIX 3aBUCUMOCTeN
bubmoreka IIOK
86 [TonsiTve pyHKUMH https://m.edsoo.ru/7f41ef0
6
g7 CaoiicTBa GyHKLMH
bubmoteka LIOK
88 CroiicTBa GyHKLMH https://m.edsoo.ru/7f41f07
8
. . bubmioreka LJOK
89 CBoicTBa yHKIpii https://m.edsoo.ru/7f41f1fe
bubnuoreka IIOK
90 JluHelHast PyHKLUS https://m.edsoo.ru/7f42728
2
bubmoreka IIOK
91 JlvHeliHast PyHKIUs https://m.edsoo.ru/7f42741
2
bubnuoreka IIOK
92 HOCTP Oerue rpaguia https://m.edsoo.ru/7f426d1
JIMHeNHON GyHKIUU N
93 [TocTtpoenue rpaduika
JIMHeWHOW (QyHKLIUU
94 I'paduik pyHkMU y =|X|




95 I'paduk dyHKIMM ¥ =[X|
bubmoreka IIOK
96 TpoMexyToHas https://m.edsoo.ru/7f41f50
aTTecTarus .
[ToBTOpEHME OCHOBHBIX
. Bbubmoreka LIOK
97 porsTI I MIET0nos fypea https://m.edsoo.ru/7f429¢6
7 Knacca, 060011eH1e c
3HAHUU =
IToBTOpPEHIIE OCHOBHBIX
HOHﬂTI/II)ﬁ 1 METOZI0B Kypca Bubmorexa LIOK
98 https://m.edsoo.ru/7f429f3
7 Knacca, 060011eH1e 5
3HAHUU -
IToBTOpPEHUE OCHOBHBIX
HOHHTI/II)ﬁ 1 METO/I0B Kypca Bubmmorexa LIOK
99 https://m.edsoo.ru/7f42a0e
7 Knacca, 060011eH1e 0
3HaHUN -
[ToBTOpEHME OCHOBHBIX
. bubmoreka IIOK
100 TOHATUI 1 METO/I0B Kypca https://m.edsoo.ru/7f42a27
7 Knacca, 006001eH1e a
3HAHUU -
[ToBTOpEHUE OCHOBHBIX
101 TOHSITUN Y MeTO/IOB Kypca

7 Knacca, 060011eH1e
3HaHUM




[ToBTOpEHUE OCHOBHBIX

N bubmoteka LIOK
102 | HOWATHHM U METOA0B Kypca 1 https:/m.edsoo.ru/7f42a90
7 Knacca, 006001eH1e 0
3HaHUH -
OBILIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME




8 KVIIACC

No KosinuecTBo 4acoB JJIeKTPOHHBIE
11/_ Tema ypoka K IT Aara wupposLIe
I yp Bcero 06HTp0JIbeIe P ﬁaKT“quK“e HU3y4eHUs oOpa3oBaTe/IbHbIE
padoTsI padoTsI pecypcer
. bubmoteka LIOK
KBazipaTHbIi KOpeHb U3
1 aap P 1 https://m.edsoo.ru/7f42d45
yucia
2
9 [MousiTe 06 1 bubmoteka LIOK
HMppaLMOHa/JIbHOM UUCiIe https://m.edsoo.ru/7f42eaaa
HecsTuuHble
3 TIpUOJTVDKEeHUST 1
VppaLOHa/IbHBIX YMCesI
HecsaTuuHble
4 TIPUO/IVDKeHUST 1
VppaLOHA/IbHBIX YMCesI
5 [elicTBUTE/TEHBIE UKCTIA 1
6 CpaBHeHue 1
JleMICTBUTEJIbHBIX UMCesI
7 CpaBHeHue 1
JeCTBUTE/IbHBIX UnCes
8 ApudmeTrueckuii 1
KBa/lpaTHbIN KOPEeHb




YpaBHeHue By x? = a

CgoiicTBa bubmoteka LIOK

10 apuMeTHYeCKUX https://m.edsoo.ru/7f42d86
KBa/IpaTHBIX KOpHeH 2
CgoiicTBa bubmoteka LIOK

11 apuMeTHYeCKUX https://m.edsoo.ru/7f42d86
KBaJIpaTHbIX KOPHeW 2
ITpeo6pa3oBaHue

. bubmoreka IIOK

12 HHCTIOBBIX BEIPKEHHH, https://m.edsoo.ru/7f42dd2
CoJieprKarmx 6
KBa/[paTHbIe KOPHU B
[Tpeobpa3oBanue

13 YKMCJIOBBIX BbIpaXKEHHUH, bubmoreka IIOK
coZieprKarux https://m.edsoo.ru/7f42ded4
KBa/lpaTHble KOPHU
[Tpeo6pasoBanue

14 YKC/IOBBIX BbIPAKEHUH, bubmioreka LIOK
coZiep>Kariux https://m.edsoo.ru/7f42e0be
KBa/lpaTHble KOPHU
ITpeobpa3oBanue

15 YMCJIOBBIX BbIpaKeHUH, bubmoteka LIOK
cozieprKalux https://m.edsoo.ru/7f42e262
KBa/IpaTHbIe KOPHU

16 CrerieHb C 1ieJIbIM bubmmoreka LIOK

I[10Ka3aTejiemM

https://m.edsoo.ru/7f4354a4




CranzapTHas 3amvch
yrciia. Pasmepel
00BeKTOB
OKpy>Katoiriero Mupa (0T
3/7IeMeHTapHbIX YaCTHL]

bubmoreka LIOK

17 https://m.edsoo.ru/7f43609
[0 KOCMHUYeCKUX 3
00BeKTOB), 8
JTUTeTbHOCTh
TIPOL{eCCOB B
OKpY>KatoIlleM MHpe
o bubmioreka LJOK
CBolicTBa CTeleHu ¢
18 https://m.edsoo.ru/7f43564
Lje/IbIM TI0Ka3aTesieM 3
. bubmoteka LIOK
19 (CBOKCTBA CTereHH https://m.edsoo.ru/7f43564
L|e/IbIM TI0Ka3aTesieM 3
. Bbubmoteka LIOK
CBoliCTBa CTeleHu ¢
20 https://m.edsoo.ru/7f43564
L|e/IbIM TOKa3aTesieM 8
2 CBoiicTBa CTereHu C bubmoteka LIOK
LleJIbIM TI0Ka3aTeieM https://m.edsoo.ru/7f43599a
2 CBoliCTBa CTeIeHu C bubmoteka LIOK
LIeJIbIM TIOKa3aTeneM https://m.edsoo.ru/7f435ed6
23 KBagpatHbli TpéxurneH
24 KBagpatHbiii TpéxuneH




Pa3znoyxeHue

25 KBaJIpaTHOI'O TPEXuIeHa Bubmiorexa [OK
aAp P https://m.edsoo.ru/7f42fd38
Ha MHOKUTENN
Pasznoxenue
26 KBaJIpaTHOI'O TPEXuIeHa Bubmiorexa [JOK
aAp P https://m.edsoo.ru/7f42fd38
Ha MHOJKUTENN
KoHntposbHast paboTa 1o
27 TeMaM "KBazpaTHble Bubmoteka LIOK
KOpHU. CTereHu. https://m.edsoo.ru/7f42ec80
KBazpaTHbIii TpexuseH"
bubmioreka LJOK
28 AsnrebGpanueckast ApoOb https://m.edsoo.ru/7f43038
2
[JomycTmble 3HaUeHUsI
repeMeHHbIX,
29 BXOZSLLKX B
anrebpanyeckue
BbID&)KEHUS
[JornycTrumbie 3HaUeHUsT
repeMeHHbIX,
30 BXOZAIIUX B
anrebpanyeckue

BbIDa>KeHUA




OCHOBHOe CBOICTBO

bubmoreka IIOK

31 anrebpanyeckoit 1poou https://m.edsoo.ru/7f4308e6
. bubmoreka IIOK

32 Coxpartierute apoGeit https://m.edsoo.ru/7f430a8a
o bubmoteka LIOK

33 Coxparenne fpoGeii https://m.edsoo.ru/7f430f44
o bubmoteka LIOK

34 Coxpartierute apoGeid https://m.edsoo.ru/7f430f44
CnoxxeHue, BbIUMTaHUe,

35 YMHOXXeHHe U [lejieHue bubmioreka LIOK
anrebpanyecKux https://m.edsoo.ru/7f43128¢
Zpobeit
CrnoskeHue, BbIUMTAHUE,

36 YMHOXKeHHe U [iejieHue bubnuoreka LIOK
anrebpanyeckux https://m.edsoo.ru/7f4315c0
npobeit
CnoyxeHue, BbIUMTaHUe,

37 YMHOXXeHHe U [lejieHue bubmioreka LIOK

anrebpanyecKux
Zpobeit

https://m.edsoo.ru/7f4318¢2




CoykeHue, BEIUUTaHKE,

38 YMHOXXeHHe U Jle/ieHue Bubmoteka LIOK
anrebpanyeckux https://m.edsoo.ru/7f431a20
npobei
[Tpeobpa3oBaHue

39 BbIpa)KeHHUH, bubmoteka LIOK
cozieprKalux https://m.edsoo.ru/7f43259c¢
anrebpanueckue podu
[Tpeo6pa3soBanue
BblipaleHHﬁ bubmmoreka LIOK

40 ’ https://m.edsoo.ru/7f43273
COZiep Kalux 6
anrebpanyeckue 1podu B
ITpeobpa3oBanue
BIEPMIZHHﬁ bubmoreka LIOK

41 ’ https://m.edsoo.ru/7f43273
cofiep>Kaliux 6
anrebpanyeckue Apobu =
KonTponbHast paboTta 1o bubnuoreka IIOK

42 Teme "AnreOpanueckas https://m.edsoo.ru/7f431d3
ZIpo0OB" 6

bubmoreka LIOK
43 KBayipatioe ypasHerue https://m.edsoo.ru/7f42eela
44 HenonHoe kBazgpatHOe bubnuoreka LIOK

ypaBHeHUe

https://m.edsoo.ru/7f42eela




HenonxHoe KBaJIpaTHOe

bubmoreka LIOK

45 ypaBHeHUe https://m.edsoo.ru/7f42eela
o o
46 KBOP MZ_JFI;OI;ZPHEH bubmoreka LIOK
aAp https://m.edsoo.ru/7f42f158
ypaBHeHUsI
o o
47 KBOP MZ_JFI;OI;ZPHEH bubmoreka LIOK
aAp https://m.edsoo.ru/7f42f3f6
ypaBHeHUsI
o o
48 KBOP MZ_JFI;OI;ZPHEH bubmoreka LIOK
aAp https://m.edsoo.ru/7f42f5a4
ypaBHeHUsI
bubmoreka LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmoreka IIOK
50 Teopema Bueta https://m.edsoo.ru/7f43007
6
Pelnienuie ypaBHeHUH,
51 CBgI HHHHX%; EH HiH bubmoreka IIOK
A https://m.edsoo.ru/7f43c542
KBa/IpaTHbIM
Pertienrie ypaBHeHUN
LICHHE yDaBHEHUH, bubnuoreka IIOK
52 CBOJSLLIMXCA K

KBa/IpaTHbIM

https://m.edsoo.ru/7f43c3d0




[Mpocretimme apobOHO-

bubmoreka IIOK

53 Pal1OHa/IbHbIE https://m.edsoo.ru/7f4328c6
ypaBHEHUS
Ipocretitme apobHO- Bu6miorexa LIOK

54 PaliOHa/IbHbIE https://m.edsoo.ru/7f432b6e
ypaBHEHUS
PenieHue TeKCTOBBIX Bu6morea LOK

25 3a/iat ¢ TIOMOIbIO . https://m.edsoo.ru/7f42f75c
KBaJIpaTHBIX YpaBHEHUM
PeltieHrie TeKCTOBBIX Bu6morexa [IOK

56 3ajiat € IOMOILBIO o https://m.edsoo.ru/7f42f8f6
KBa/IpaTHBIX YpaBHEHUU
KoHTponbHas pabora o Bu6miorexa LIOK

57 reme KBa,q"p aTHbIE https://m.edsoo.ru/7f4301f2
ypaBHEHUS
JIuHeliHOe ypaBHeHUe C
JIBYMSI TIepeMeHHbIMH,

58 ero rpadukK, NpuMepbl

pellieHUsl ypaBHEHU! B
L[eJIbIX YHCIIax




59

JIvHeliHOe ypaBHeHUe C
[IByMsI [IlepeMeHHbIMH,
ero rpa(vk, IpyuMepsI
pelleHus] ypaBHeHUM B
LeJIbIX YMC/Iax

60

JIvHeltHOe ypaBHeHUe C
[IByMsI [IlepeMeHHbIMU,
ero rpa(vk, IpyuMepsl
pellleHus] ypaBHEeHUM B
LeJIbIX YMC/Iax

61

Pewenue crucrem JByx
JTMHEeWHBIX YpaBHEHUH C
[ByMs IlepeMeHHbIMU

62

Pewrenue cucrem Byx
JTMHEeWHBIX YpaBHEHUH C
[IByMs IlepeMeHHbIMU

63

Peluienue cucrem aByx
JIMHENHBIX ypaBHEHUH C
JIByMsi TlepeMeHHbIMU

64

[Tpumeps! peltieHus
CHUCTEM HeJTMHeHHbIX
ypaBHeHHU C IByMsI
riepeMeHHbIMU




65

[Ipumepsl pereHus
CUCTeM HeJIMHeWHBIX
yPaBHEHUH C IByMs
repeMeHHbIMU

66

I'padmueckas
WHTepIIpeTaLys
ypaBHEeHUsI C IByMsI
repeMeHHbIMU U CCTEM
JIMHENHBIX ypaBHEHUH C
IBYMsI TIepeMeHHbIMU

bubnuoreka IIOK
https://m.edsoo.ru/7f43d6d
6

67

I'paduueckas
VHTepIipeTaLys
yPaBHEHUS C ABYMs
repeMeHHBIMU U CUCTEM
JTUHEeWHBIX ypaBHEHUH C
[IByMs IlepeMeHHbIMU

bubnuoreka IIOK

https://m.edsoo.ru/7f43d6d
6

68

PelneHuie TeKCTOBBIX
3a71a4 C MOMOLLIBIO
CUCTeM ypaBHeHUM

69

PerieHue TeKCTOBBIX
3a/lau C TIOMOII[bIO
CUCTeM ypaBHeHUH

70

PeinieHre TeKCTOBBIX
3a/lau C TIOMOII[bIO
CUCTeM ypaBHeHU!




71

YucnoBbie HepaBeHCTBa
U UX CBOMCTBA

72

YucnoBbie HepaBeHCTBA
U UX CBOMCTBA

73

HepaBeHCTBO C ofHOM
repeMeHHOMN

74

JlvHeliHble HepaBeHCTBa
C OJHOU IlepeMeHHOU U
UX pellleHue

bubmoreka LIOK
https://m.edsoo.ru/7f42¢692

75

JIuHeliHble HepaBeHCTBa
C O/IHOM TIepeMeHHOU U
WX pelieHue

bubmoreka IIOK
https://m.edsoo.ru/7f42c840

76

JIuHeliHble HepaBeHCTBa
C OJHOU TIlepeMeHHOU U
UX pelleHue

77

CucreMbl TUHEMHBIX
HepaBeHCTB C OJHOM
TepeMeHHOMN U UX
peliieHue

bubmoreka IIOK
https://m.edsoo.ru/7f42cb88

78

CucTeMbl TMHEWHBIX
HepaBeHCTB C OJHOU
riepeMeHHOM U UX
pelieHue

bubmioreka LJOK
https://m.edsoo.ru/7f42cd2c

79

CucTemMbl TMHENHBIX
HepaBeHCTB C OJHOU




repeMeHHOM U UX
peleHue

80

V300pa>keHre perieHust
JTMHEMHOT 0
HepaBeHCTBA U UX
CHUCTEeM Ha YMCI0BOMN
NpSIMOU

bubmoreka LIOK
https://m.edsoo.ru/7f42c9e4

81

N300pakeHue perteHus
JINTHEeMHOT 0
HepaBeHCTBa U UX
CHUCTEM Ha UHCJIOBOM
MpsIMOiA

bubnuoreka IIOK
https://m.edsoo.ru/7f42c9e4

82

KonTtponbHast pabora o
TeMaM "HepaBeHCTBa.
Cucrembl ypaBHeHUI"

83

[TonsiTvie PyHKLIMN

bubmioreka LIOK
https://m.edsoo.ru/7f433c12

84

OO6nacTh orpe/ieieHuUs
Y MHO>KeCTBO 3HaueHUH

byHKIM

bubmioreka LJOK
https://m.edsoo.ru/7f433d8
4

85

Crioco0ObI 3a/1aHusS
byHKLMM

86

I'paduk PpyHKLHN




CaoiicTBa GyHKLMH, UX

87 oToOpa)keHUe Ha
rpaduke
UreHue U OCTpoeHue
88 N
rpadvKoB (pyHKLWH
[Tpumeps! rpadukoB
89 GyHKLMM, OTpaXKaroIux
peasibHbIe MPOLeCChI
DYyHKLINMY,
OTTHCHIBAOIITHE TIPSIMYFO
90 1 06paTHY0 bubmmoreka LIOK
[IPOTIOPLIMOHAJIbHEIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX
rpaduKu
91 I'urepbona
92 I'urepbona
bubmioreka LJOK
= 2
3 Tpacpuk pynkipm y = X https://m.edsoo.ru/7f4343e2
bubmoreka IIOK
94 I'paduik PyHKIMN y = X2 https://m.edsoo.ru/7f43457

2




DOYHKIUMU Y =X?, y = X3,
y=Vx,y =[x;

bubmoteka LIOK

95 rpaduyeckoe peleHre https://m.edsoo.ru/7f434d3
YPaBHEHUM U CUCTEM 8
ypaBHeHU!
DOYyHKIMM Y =X,y = X3,
=Vx,vy=|x|;
96 Z ac])HqZCKolel elieHye Bubmorexa LIOK
p N p https://m.edsoo.ru/7f434eb4
yPaBHEHHI U CUCTEM
ypaBHEHUM
[ToBTOpEHME OCHOBHBIX
97 TIOHSITUI U METO/]0B bubnuoreka IIOK
KYPCOB 7 U 8 KJ1acCOB, https://m.edsoo.ru/7f4371aa
000011[eHre 3HAHUH
[ToBTOpEHKe OCHOBHBIX
98 MOHATUN U METO/|0B bubmoteka LIOK
KYPCOB 7 U 8 K/1acCoB, https://m.edsoo.ru/7f43736¢
0000111eHHe 3HAHUH
[ToBTOpEHUE OCHOBHBIX
N bubmroteka LIOK
TOHATUN U METO/|0B
99 A https://m.edsoo.ru/7f43751

KYPCOB 7 U 8 KJ/1acCOB,
000011[eH1e 3HAHUM

0




[ToBTOpEHUE OCHOBHBIX

N bubmoreka IIOK
100 TOFATHE M METOZ0B 1 https://m.edso0.ru/7f4376b
KYPCOB 7 U 8 KJ1aCcCOB, 4
000011]eH1e 3HAHUH B
bubmoreka IIOK
101 VITorosas KOHTpO/ILHas 1 https://m.edsoo.ru/7f436b8
pabora 3
[ToBTOpEHME OCHOBHBIX
. bubmioreka LIOK
102 TOHATHE M METOZ0B 1 https://m.edsoo.ru/7f43785
KYpCOB 7 U 8 K/1aCCOB, 3
0000111eHre 3HAHUH B
OBILIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME




9 KVIACC

Ne
n/
1

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHuecKkue
padoThI

Jara
U3y4eHUs

JJIEKTPOHHbIE

uucdpoBbie
o0Opa3oBaTe/bHbIE

pecypchbI

PanmonanbHele uncina,
HppalMoHa/IbHbIe YHUCIa,
KOHeUHbIe ¥ OeCKOHEUHbIe
JIeCITUUHBIE POOH

MHO0>XecTBO
JIeCTBUTE/IbHBIX UMCeT;
JIeICTBUTE/IbHbIE UKC/Ia KaK
OecKOHeuHbIe JeCITHUHbIe
Ipobu

B3anmHO oHO3HaUHOE
COOTBETCTBHE MEXIY
MHO>KeCTBOM
JeNCTBUTE/IbHBIX UMCes U
MHO>KeCTBOM TOYeK
KOOD/IMHAaTHOM TIPSIMO#




CpaBHeHue
JleiCTBUTE/IbHBIX YUCe,

4 apudmMeTrueckue felCTBUS
C IeHCTBUTENbHBIMU
YHMC/IaMU
[TpubmoKkéHHOEe 3HaUeHHe
5 BeJIMUMHBI, TOUHOCTb
TIpUO/IVKEeHUST
6 OkpyrieHuve uucesn
7 Okpyrnenve uucesn
8 IIpukuaka v oLjeHKa
pe3y/bTaTOB BbIUMCIEHUMN
9 IIpukuaka v oLjeHKa
pe3y/bTaTOB BbIUMCIEHUMN
JIuHeliHOe ypaBHeHUe. bubmmorek LIOK
10 PelieHue ypaBHeHUH, https://m.edsoo.ru/7f43bf6
CBOZSIIIIUXCS K JIMHEWUHbIM 6
JInHeliHOe ypaBHeHue.
11 PellieHrie ypaBHeHUH,

CBOJAIUXCS K JINHEHHBIM




KBazipaTHOe ypaBHEeHUe.

bubmioTeka 1IOK

12 Pemenne ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJIAIIUXCS K KBaZIpaTHBIM 2
KBazipaTHOe ypaBHeHuUe. bubmmoreka LIOK
13 PellieHrie ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJIAIIUXCS K KBaZIpaTHBIM 2
bubmoreka IIOK
14 bukBajjpaTHble ypaBHeHUs https://m.edsoo.ru/7f43c3d
0
bubmoTeka LIOK
15 bukBazpaTHbIe ypaBHEeHUs https://m.edsoo.ru/7f43c3d
0
[TpumMepsI peltieHust
YPaBHEHWH TpPeTheur 1
16 YyeTBEPTOU CTeneHeu
pasfoxkeHUeM Ha
MHO>KUATETUA
[TpumepsI peltieHus
ypaBHeHU! TpeThel 1
17 YeTBEPTOU CTereHeu
pasnoXkeHWeM Ha
MHO>KUTETA
PerleHme IDoGHO- Bubmioreka LIOK
18 AP . https://m.edsoo.ru/7f43c9b
paLMOHa/NIbHBIX YpPaBHEeHUH 6
19 Permienue qpo6HO- bubmoreka IIOK

paLMOHa/IbHbIX ypaBHEHUI

https://m.edsoo.ru/7f43c9b




(@]

20

PellieHrie TeKCTOBBIX 3aa4
asreOpanyecKUM MeTOZIOM

21

PellieHre TEKCTOBBIX 3a/jau
aireOpanyecKUM MeTOZIOM

22

PellieHre TEKCTOBBIX 3a/jau
aireOpanyecKUM MeTOZIOM

23

KonTponbHas paboTa 1o
TeMe "YpaBHEHUsI C O/IHOU
riepeMeHHOI"

24

YpaBHeHue c AByMs
repeMeHHBIMU U er0

rpacduk

bubmoTeka 1IOK
https://m.edsoo.ru/7f43d0b
4

25

YpaBHeHue c AByMs
repeMeHHbIMU U er0

rpaduk

bubmmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema [IByX JIMHENHbBIX
YPaBHEHUH C ABYMSI
repeMeHHbIMU U eé
pelieHHe




27

CucteMa /IByX TMHEHHbIX
YPaBHEHUH C IBYMsI
repeMeHHBIMU U eé
pelLleHye

28

Cucrema IByX JIMHENHBIX
ypPaBHEHUH C IByMsi
repeMeHHBIMU U eé
peleHue

29

CucTema /IByX JTMHENHbBIX
ypaBHEHUH C IBYMsI
repeMeHHbIMU U eé
peleHue

30

Perienue cucrem aByx
ypPaBHEHUM, OJJHO U3
KOTOPBIX JIMHEWHOe, a
Jpyroe — BTOpPOU CTeNeHU

bubmmoreka IIOK
https://m.edsoo.ru/7f43d23
a

31

Perienue cucrem aByx
yPaBHEHUH, OJJHO U3
KOTOPBIX JINHEWHOE, a
Jpyroe — BTOpPOU CTeNeHU

bubmoTeka 1IOK
https://m.edsoo.ru/7f43d55
a

32

Perienue cucrem aByx
ypaBHeHUH, OJJHO U3
KOTOPBIX JIMHEIHOe, a
[pyroe — BTOpPOU CTeIleHU

33

Pemienue cucrem aByx
ypPaBHEHUM, OJJHO U3
KOTOPBIX JIMHEWHOe, a
[pyroe — BTOpPOU CTeNeHU




34

I'padpuueckas
VHTepIipeTalys CUCTeMbl
ypaBHeHHUM C JBYMsI
riepeMeHHbIMU

35

PellieHre TEKCTOBBIX 331U
asreOpanyecKuM CriocobomM

36

PermieHye TeKCTOBBIX 3a/jau
anredbpanvyecKrM CIToco00M

37

KonTtponbHast pabora 1o
TeMe "CucreMsl
ypaBHeHuUI"

38

YucoBble HEpaBeHCTBA U
UX CBOUCTBA

39

UucoBble HepaBeHCTBA U
MX CBOMCTBA

bubmioTeka 1IOK
https://m.edsoo.ru/7f43ad5
a

40

JInHeliHble HepaBeHCTBa C
O/IHOM TIepeMeHHOU U UX
peleHue

bubmoTeka LIOK

https://m.edsoo.ru/7f43af0
8

41

JIuHeliHble HepaBeHCTBA C
O/IHOM TIlepeMeHHOU U UX
pelieHre

bubmioreka LIOK
https://m.edsoo.ru/7f43af0
8




JIvHeMHbIe HepaBeHCTBA C

bubmmoreka IIOK

42 OJJHOU ITepeMeHHOM U UX https://m.edsoo.ru/7f43af0
pelilieHue 8
CucrtemMsbl JIMHEUHBIX
43 HEpaBeHCTB C OZJHOU
repeMeHHOM U UX pellieHne
CucreMsl JTMHEHHBIX
44 HEepaBeHCTB C O/IHOM
riepeMeHHOM U UX pellleHue
CucreMsl TMHENHBIX
45 HepaBeHCTB C OZJHOU
riepeMeHHOM U UX pellleHue
bubmmoreka [IOK
KsaapaTHble HepaBeHCTBA U
46 AP p https://m.edsoo.ru/7f43b09
WX pellieHre 8
bubmoreka IIOK
KBagpaTHbIe HepaBeHCTBa U
47 AP p https://m.edsoo.ru/7f43b21
WX pellieHre o
bubmmoreka [IOK
KsaapaTHble HepaBeHCTBA U
48 AP p https://m.edsoo.ru/7f43b5a
UX pellieHre B
49 KBasipaTHble HepaBeHCTBa U
UX pellieHne
50 KBasipaTHble HepaBeHCTBa U

VX pellleHre




I'papuueckas
VHTepIipeTaliyisi HepaBeHCTB

bubmioTeka 1IOK

51 https://m.edsoo.ru/7f43b09
Y CCTeM HepaBeHCTB C 3
JIByMsI TlepeMeHHbIMU B
I'paduueckas
59 VHTepIripeTalysi HepaBeHCTB
Y CUCTeM HePaBeHCTB C
JIByMsI TlepeMeHHbIMHU
53 KonTponbHast paboTa 1o
Teme "HepaBeHcTBa"
" Bbubmioreka IIOK
54 KBa'qpaTHqHag yHKips, €& https://m.edsoo.ru/7f4396¢
rpaduK 1 CBONCTBa 6
" bubmmoreka LIOK
55 | KBaaparHuHas QyHKuus, ed https://m.edsoo.ru/7f43984
rpadvK U CBOMCTBa 5
N bubmmoreka [IOK
56 KBa,qpaTHqHag ymKs, o8 https://m.edsoo.ru/7f4399b
rpaduK 1 CBOMCTBa 4
[Tapabosia, KOOPAWHATEI Bbubmoreka IIOK
57 BepIIMHBI TapaboIbl, 0Ch https://m.edsoo.ru/7f439eb
CUMMETPHWH 11apaboib 4
[Tapabosia, KOOPAWHATEI bubmmoreka LIOK
58 BepIIMHBI TapaboIbl, 0Ch https://m.edsoo.ru/7f43a03

CUMMETPHH TapadoJib

d




59

[Tapabosia, KOOpAUHATHI
BepIIMHBI Tapabosbl, 0Ch
CUMMeTPHH T1apaboJibl

bubmmoreka IIOK
https://m.edsoo.ru/7f43ala
C

60

[Tapabosia, KOOPAUHATEI
BepIIUHBI MTapaboJibl, 0Ch
CUMMeTpHU 1apaboJibl

bubmioTeka 1IOK

https://m.edsoo.ru/7f43a31
e

61

[Tapabosia, KOOPAWHATEI
BepIIMHBI TapabosIbl, 0Ch
CUMMETPHH T1apadoJIbI

Bubmoteka LIOK
https://m.edsoo.ru/7f43a52
6

62

[Tapabosia, KOOPAWHATEI
BepIIMHBI TapabosIbl, 0Ch
CUMMETPHH TlapadoJIbI

63

I'paduku pynxmii: y = kx,

y = kx + b, y=k/x, y=x3,
y=VX, y=[x]|

64

I'paduku dyukimii: y = kx,

y = kx + b, y=k/x, y=x3,
y=vx, y=[x|

65

I'paduku pynxumii: y = kx,

y = kx + b, y=k/x, y=x3,
y=VX, y=[x]|

66

I'paduxu pyHkumii: y = kX,

y = kx + b, y=k/x, y=x3,
y=VX, =[x




I'paduku dyHkimii: y = kx,

67 y = kx + b, y=k/x, y=x3,
y=VX, y=|x|
I'paduku pyskimii: y = kx,
68 y = kx + b, y=k/x, y=x3,
y=VX, y=|x|
KontponbHast pabora o Bubmzorexa [IOK
69 y " https://m.edsoo.ru/7f43ab8
TeMe "@yHKLUU 4
[TonsiTue uncioBoM Eubmoreka IIOK
70 https://m.edsoo.ru/7f43e6c
roc/iefloBaTeIbHOCTH 6
3ajaHue
Hiﬁ]‘[e;{OBaTeJ‘IbHOCTI/I Bubmzorexa [IOK
71 o . https://m.edsoo.ru/7f43ebd
peKyppeHTHOM GopmyJioit 1 .
dhopmyioii n-ro usieHa -
Apudmetnueckas u Bbubmioteka LIOK
72 reoMeTpuyeckas https://m.edsoo.ru/7f43ed7
TIPOrpecCuu e
ApudmeTtnueckas u Bbubmioreka IIOK
73 reoMeTpuyecKas https://m.edsoo.ru/7f43f3b
TIPOrpeccuu 4
@opMyiIbl N-T'O ujeHa
apudmeTHUeCKOU 1 bubmmoreka LIOK
74 reoMeTpUYecKomn https://m.edsoo.ru/7f43f58
TIPOrpeccuii, CyMMbI a
TIePBBIX N WIEHOB
@opMyiibl N-T'O ujeHa Eubmaoreka LIOK
75 https://m.edsoo.ru/7f43ef2

apupMeTHUeCKoun u

C




reomMeTpUueCcKou
NIPOrpecCui, CYMMBI
NepBbIX N WIEHOB

76

@opmyJibl N-TO YieHa
apudmMeTHyecko 1
reoMeTpruuecKom
MpPOrpeccuii, CyMMbI
TMIepBbIX N YJIEHOB

bubmmoreka IIOK
https://m.edsoo.ru/7f43f0c
6

77

@opmyJibl N-TO YieHa
apudMeTHUUecKon 1
reoMeTpruyecKoi
MIPOrpeccuii, CyMMBI
TIePBbIX N1 YIEHOB

bubmmoreka LIOK

https://m.edsoo.ru/7f43f72
e

78

@opmyJibl N-TO YieHa
apudMeTHUecKon u
reoMeTpruyecKoin
MIPOrpeccuii, CyMMBI
TIePBbIX N1 YIEHOB

bubmmoreka IIOK

https://m.edsoo.ru/7f43f8a
0

79

V300pakeHue uieHOB
apudmMeTHueckoi U
reoMeTpruyecKoi
TIpOrpeccuii ToukaMu Ha
KOODP/IMHAaTHOM TIJTIOCKOCTU

80

V306parkeHre uieHOB
apupMeTHUeCKoun u
reoMeTpUYecKomn
TpOrpeccuii TOUKaMHu Ha
KOOP/IMHAaTHOM T/JIOCKOCTH




81

JIViHeHbIN U
9KCITOHEeHI[UaTbHbIN POCT

82

Cr10’kHbI€ TIPOLIeHTHI

bubmmoreka IIOK
https://m.edsoo.ru/7f43fe0
e

83

Cr10o>xHbIe TIPOLIeHTHI

bubmmoreka IIOK
https://m.edsoo.ru/7f4401a
6

84

KontponbHast pabora o
Teme "UncoBbIe
M0OC/IeJOBaTe/IbHOCTH "

Bubmoteka LIOK

https://m.edsoo.ru/7f4404f
8

85

[ToBTOpEHME, 0000ITIEHNE U
CcUCTeMaTH3allys 3HaHUM.
3anuck, CpaBHeHue,
JIeMCTBUSA C
JIeICTBUTE/IbHBIMU
YKC/IaMH, YKCIOBast TIpsiMast

86

[ToBTOpEHME, 0000ITIEHNE U
cuCTeMaTHr3alys 3HaHUH.
[IpoujeHTHI, OTHOLLIEHUS,
TIPOIIOPLIUU

87

[ToBTOpeHMe, 060011eHHe U
CcUCTeMaTH3aLus 3HaHUM.
Okpyrnenue,
npub/IKeHre, OLleHKa




[ToBTOpeHue, 00001IEHIE 1
CHUCTeMaTH3aLis 3HAaHUM.

bubmioTeka 1IOK

88 PerieHne TekCTOBBIX 3a7ja4 https://m.edsoo.ru/7f443b1
apudmMeTHUECKUM 2
crocobom
[ToBTOpeHue, 00001IEHIE 1
CcUCTeMaTH3alus 3HaHWUM. bubmmoreka LIOK

89 PerieHne TekCTOBBIX 3a7ja4 https://m.edsoo.ru/7f443cd
apudmMeTHUECKUM 4
criocobom
[ToBTOpeHue, 00001IeHNE 1
CcUCTeMaTH3aLus 3HaHWUM. bubmmoreka LIOK

90 PerieHne TekCTOBBIX 3a7ja4 https://m.edsoo.ru/7f443fe
apuMeTHUeCKUM a
crocobom
[ToBTOpEHUe, 06001IeHNe U
CcUCTeMaTH3aLus 3HaHUM. Bu6miorexa LOK
[Tpeobpa3oBaHue MDJTMOTEK

91 beoop https://m.edsoo.ru/7f4441c
areOpanyecKux

Bpra)KEHHﬁ, AOITyCTUMBbIE
3HaueHUus

d




IToBTOpEeHMe, 00001IIeHE 1
CUCTeMaTh3alusl 3HaHWH.

bubmoTeka LIOK
[Tpeobpa3oBaHue
92 peODPas0BaHL https://m.edsoo.ru/7f44436
anrebpanyecKux 4
BBbIPa)KeHUH, IOy CTUMbIe B
3HaueHUsI
[ToBTOpEeHMWe, 00001IIeHE 1
cUCTeMaTHr3aLus 3HaHUM.
Tpeo6pasos ;H e bubmmoreka IIOK
93 https://m.edsoo.ru/7f4446f
anrebpanyecKux 5
BBbIpa>KeHUH, IOy CTUMbIe B
3HaueHUst
[ToBTOpEHME, 0000ITIEHNE U
cucTemMaTh3aLus 3HaHUH.
beoBpasos ;’L e bubmmoreka LIOK
94 peobp https://m.edsoo.ru/7f444a9
anrebpanyecKux 4
BbIp&)KEHUH, [JOITyCTUMBbIe h
3HayeHust
IToBTOpEeHMe, 00001IIeHE 1
CUCTeMaTr3aLys 3HaHUH. Bubmioreka LIOK
95 @yHKI[MU: [TOCTPOeHUE, https://m.edsoo.ru/7f444c5

CBOWCTBA U3yUYeHHbIX
byHKIMI

6




[ToBTOpeHue, 00001IeHIE 1
CHUCTeMaTH3aLis 3HAaHUM.

bubmoreka IIOK

96 @YHKLMU: TIOCTPOEHME, https://m.edsoo.ru/7f444f4
CBOWCTBA U3YYeHHBIX 4
byHKIHI
[ToBTOpEHME, 0000ITIEHNE U
cuCTeMaTHr3alys 3HaHUH. bubmioteka LIOK
97 @DyHKI[UU: [TOCTPOeHUe, https://m.edsoo.ru/7f44516
CBOMCTBA U3Y4YEeHHBIX a
byHKIMI
[ToBTOpeHMWe, 00001IIeHE 1
cUCTeMaTHr3aLus 3HaHUM. bubmmoreka IIOK
98 @yHKI[MU: [TIOCTPOeHUE, https://m.edsoo.ru/7f4452e
CBOWCTBA U3yUYeHHbIX 6
byHKLMI
[ToBTOpeHue, 006001IIeHIE 1
CI/ICTelVII)aTI/IBaLII/IH SI;-I;HHFI. Bubmoreka LIOK
99 https://m.edsoo.ru/7f44551

I'papuueckoe pereHve
YPaBHEHUH U UX CUCTEM

6




[ToBTOpeHue, 006001IIeHIE 1
CcUCTeMaTH3aLUs 3HaHUM.
100 1
I'pagmueckoe peleHve
YPaBHEHUH U UX CUCTEM
101 WTorosass KOHTpOJ/IbHAsA 1
paboTa
102 O06o0061enre u 5 1
CUCTeMaTH3aLys 3HaHUU
OBLIEE KOJIMUECTBO 102
YACOB I10 ITPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJ/IbHOM ITPOT' PAMMBI

7 KIIACC
Kop IIpoBepsiemble peAMeTHBIE pe3y/IbTaThbl 0CBOEHUsS] 0CHOBHOM
npoBepsieM o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011iero o0pa3oBaHus
oro
pe3yJbTarTa
1 Yuicna ¥ BIUUCTIeHUS
1.1 BbINoOHATh, coueTasi yCTHble U MMCbMeHHbIE MPUEMBI, apu(MeTHUYecKue
JIeMCTBUS C palMOHAIbHBIMUA UMCIaMHU
1.2 HaxouTh 3HaUeHUS] YMCJIOBBIX BBIPDA’KEHWI, MPUMEHSATh pa3HOO0Opa3Hbie
CrocoObl ¥ TIPUEMBI BBIUMC/IEHUS] 3HaueHUM [APOOHBIX BBIPA)KEHHM, CO-
JleprKaIux 0ObLIKHOBEHHbIE U [IeCITUUHBIE IPOOH
1.3 [TepexouTh OT OfiHOM (HOPMBI 3aITMCH YKCesT K Ipyroi (1TpeoOpa3oBLIBaTh
JeCITUYHYIO ZIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IeCATUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IeCATUUHYIO APO0b)
1.4 CpaBHUMBaTh U YIOPSA0UMBaTh pPaliiOHaIbHbIe Yncia
1.5 OKpyrasTh uncia
1.6 BbITIO/IHATh TNPUKUAKY M OLIEHKY pe3y/bTaTa BbIUYMCIEHUM, OLIeHKY
3HAUEHWW UWC/IOBBIX BbIDA)KEHWU. BBIMOHATE eWCTBUSI CO CTENEeHsIMU C




HATypPaJ/IbHbIMHU IMOKA3adTe/IAMUA

1.7 [IpyMeHAT, TPU3HAKKA  [eJIMMOCTH, pas/io)KeHue Ha  MHOXUTEIU
HaTypaJIbHbIX YKCe

1.8 PemaTe 1pakTHKO-OpHUEHTUPOBaHHbIE 3a/jaul, CBsI3aHHbIE C OTHOLLEHUEeM
BeJIMYMH, TMPOIMOPLMOHA/IEHOCTBIO BeJIMUMH, TMPOLIEHTaMH,
HWHTepNpeTUPOBaTh pe3yJ/bTaThl pellleHusl 3a/jad C yUéTOM OrpaHUuYeHUH,
CBSI3aHHBIX CO CBOMCTBaMH pacCMaTpHUBaeMbIX 00bEKTOB

2 Anrebpanueckuie BhIpaKeHUs

2.1 Vcnosb30BaTh  anrebpaniueckylo  TEPMUHOJIOTUIO U CUMBOJIMKY,
TIPUMEHSITh e€ B MPOoLiecce OCBOEHHs yueOHOro MaTeprasna

2.2 HaxomuTh 3HaueHWss OYKBEHHBIX BBIDA)KEHWM TPU 3a[JaHHBIX 3HAUEHHUSIX
[IepeMeHHBIX

2.3 BbimonHaTh  Tipeobpa3oBaHUSl  1[IOTO  BHIP@)KEHWUSI B MHOTOWIEH
NpUBe/IeHeM TIOZ00HBIX C/laraeMbIX, PaCKPhITHEM CKOOOK

2.4 BbINOMHATE YMHOKEHHe OJHOWIeHa Ha MHOIOWIeH W MHOro4Y/eHa Ha
MHOTOUJIeH, MPUMEeHSTb (POPMY/Ibl KBaZjpaTa CyMMBbI U KBa/ipaTa pa3HOCTU

2.5 Ocy1ecTB/IATh pas3/iokeHue MHOTOWIEHOB Ha MHOJKWTEIU C IOMOLbIO

BbIHECEHUs 3a CKOOKM OOIIero MHOXXWTeJIsl, TPYIIHUPOBKU CllaraeMblX,

NpUMeHeHHUs1 (POPMYJT COKPALLEHHOTO YMHOKeHUS




2.6 [TpumeHSITL TpeoOpa3oBaHUss MHOTOUIEHOB [Ijisi PEIeHUs] Pa3/IdnYHbIX
33/lay U3 MaTeMaTHUKH, CMe>XXHbIX TIPe/IMeTOB, U3 pealbHOU MPaKTUKH

2.7 Vcrionb30BaTh CBOWMCTBA CTeleHel C HaTypaJbHbIMM TOKa3aTesssMU Jist
1peoOpa30BaHuUs BEIPAYKEHUI

3 YpaBHeHUSI U HEPAaBEHCTBA

3.1 PeriaTe MHeNHbIe ypaBHeHHUsI C OJHOW MepeMeHHOMW, NMPUMeHsis [paBuIa
repexozia OT UCXOJHOTO ypaBHEHHUSl K paBHOCW/IbHOMY eMmy. [IpoBepsTs,
SIBJISIETCS JIA YUCJI0O KODHEM yPaBHEHUsI

3.2 [TpumeHsITh Tpaduueckrie MeTO/ibl TIPU PellleHUU TUHeHHbIX YpaBHeHUN 1
HUX CUCTEM

3.3 [TopbvpaTh TIpUMEpHI TIAp YKCEJ, SIBJISIOIIMXCS PEIeHHUeM JIMHEHHOTO
ypaBHEHUSI C ABYMsI TlepeMeHHbIMU

3.4 CTpouTh B KOOPAWHATHOW TUIOCKOCTU TpaUK JIMHEHWHOTO0 ypaBHEHUS C
JIByMsi TlepeMeHHbIMH; TI0/Ib3ysICh TpadUKOM, TPUBOAUTHL TPUMEpHI
pelleHus: ypaBHeHUsI

3.5 PeliaTh crucTeMbl BYX JIMHEMHBIX YpPaBHEHUU C JABYMs TlepeMeHHbIMU, B
TOM UMcJ/ie Tpaduuecku

3.6 CocTaBnsiTb ¥ pelllaTh JMHEMHOE ypaBHEHWE WM CUCTEMY JIMHEUMHBIX

ypaBHEHI/Iﬁ 10 yCJIOBUMKO 3d4d4M, WHTEPIPETHUPOBATH B COOTBETCTBUH C




KOHTEKCTOM 3a4d4YMr HOqueHHbIﬁ pe3y/jibTaT

4 KoopauHate! v rpaguku. @yHKLIUN
4.1 N300pakaTb Ha KOOPJWHATHOW TIPSIMOM TOUKH, COOTBETCTBYHOII[HE
33/laHHbIM ~ KOOpJWHaTaM, JIyud, OTpe3KW, WHTepBa/bl, 3alyChbiBaTh
YKC/IOBBIE TTPOMEXKYTKH Ha a/ireOpandecKkoMm si3bIKe
4.2 OTMeuyaTh B KOOPAMHATHOW MVIOCKOCTH TOUKH 10 33/IaHHBIM KOOPAWHATaM
4.3 Crpourts rpadvku mMHerHbIX QyHKUKN. CTpouTh rpaduK QyHKLUHN Y = |X]|
4.4 OnuckiBaTh C MNOMOMIbIO (YHKLUN HW3BECTHbIE 3aBUCUMOCTH MEXAY
BeJIMUMHaMHU: CKOpPOCTb, BpeMsl, pacCTOsiHMe, LieHy, KOJINYeCTBo,
CTOMMOCTb, TTPOM3BO/JUTE/IEHOCTD, BpeMSsi, 00bEM PabOThI
4.5 HaxoauTb 3HaueHUe (PYHKI[MHU T10 3HAaUEHUIO eé apryMeHTa
4.6 [Tonumarts rpaduueckyii criocod mpe/cTaB/IeHusT U aHaau3a HHGOpMaI[iH,
W3B/IeKaTb W MHTEPINpPeTHpoBaTh WMH(MOpPMalMI0 W3 IpadUKOB peasibHbIX
TPOLIeCCOB U 3aBUCUMOCTeN
8 KIIACC
Kop IIpoBepsieMble NpeMeTHbIE pe3y/IbTaTbl 0CBOEHNS 0CHOBHOU
MpoBepsAeMo o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOI'O 0011[ero 00pa3oBaHHs
ro

pe3yJ/bTaTa




Yucia ¥ BLIUMC/IEHUST

1.1

Wcnonb3oBaTh Haua/IbHbIE npeacTaB/I€eHUA (6} MHOJXeCTBe
AEﬁCTBHTEHBHbIX uucesqr [Ajid CpaBHEHHs, OKPYIJIEHUS U BbI‘—II/IC]IGHHIﬁ,

M300paXkaTh [IeHCTBUTE/IbHBIE UHC/Ia TOUKAMU Ha KOOPAWHATHOM ITPSIMOM

1.2

[TpviMeHATb MOHSITUE apU(PMeTUUeCKOTO0 KBapaTHOTO KOPHS, HAaXOAUTb
KBa/IpaTHble KODHM, WCIIO/b3ys TpPU HeoOXOJUMOCTH KaJIbKY/ISTOp,
BBITIOJIHSATE MPeo0pa30BaHUsl BBIPAKEHUH, COJiepiKallliX KBaJ[paTHbIe

KOPHH, HCIIOJIb3Ys CBOMCTBA KOPHEI\/’I

1.3

VM crionp30BaTh 3amMCH OOJIBIINX U MajIbIX UMCET C IIOMOIIBIO AeCATHUYHBIX

npobeit u cremneHeit urcia 10

Anrebpanyeckuie BbIpaKeHUsT

2.1

[IpuMeHATL TIOHATHE CTereHWu C LeabIM T[I0Ka3aTesleM, BbIMOJIHATh
npeoOpa3oBaHUs  BBIDOKEHWH, COJEp)KallluX CTeleHWn C  LeJIbIM

I1O0Ka3aTejieM

2.2

BoinonHsTe TOX/leCTBEeHHbIe ripeoOpa3oBaHus palMoHa/IbHbIX
BbID&KEHUM Ha OCHOBe TMIpaBW/I [JeWCTBUM HaJ MHOrOYlIeHaMd |

aireOpanyecKUMH po0sIMH

2.3

PaCKJ'Ia,Z[LIBaTL KBa,I[paTHbIﬁ TpéXq]'IEH Ha MHOXHUTeJ/IN

2.4

HPI/IMGHHTB npeo6pa30BaHI/1$1 BLIpa)KEHI/Iﬁ AJId pelieHus pa3/IMYHbIX 3a4a4

N3 MdaTeMaTHUKH, CMEXHBIX I1pe/IMeTOB, 13 peaanoﬁ IMPaKTUKH




YPHBHGHI/IH " HEPpABEHCTBA

3.1

Pernath HHHeﬁHbIe, KBaJAPpdTHbIE€ YDABHEHWA U PALIMOHAJ/IbHbIE YDABHEHUNS,

CBOZSALLIMECS] K HUM, CUCTEMBI [IBYX YPaBHEHUM C JByMsI [lepeMeHHbIMU

3.2

[TpoBoaUTH MpocCTelilive UCCaej0BaHUSl YPaBHEHUIN U CUCTEM ypaBHEHUH,
B TOM uUHCle C T[pUMeHeHHeM TIpaUuueckux MpejCcTaBIeHUI
(ycTaHaBn1vBaTh, IMeeT /I ypaBHEHMe WU CHCTeMa YPaBHEHUU pelLleHus,

eCJId UMeeT, TO CKOJIbKO, U TIpoYee)

3.3

[TepexoauThb OT CIOBeCHOM (DOPMYTMPOBKH 3ajlaui K eé ajrebpanueckoi
MOZIeJId C TIOMOLL[bI0 COCTABJIEHUs] YPaBHEHUS] UM CUCTEMbl YDaBHEHUH,
HWHTEPIPETHUPOBATL B COOTBETCTBHMM C KOHTEKCTOM 3aJad4u HOHy‘JEHHbe/’I

pe3y/bTaT

3.4

[TpriMeHATbL CBOMCTBA UMCIOBBIX HEPABEHCTB [Jii CPaBHeHHs, OLIeHKH,
peliaTh JMHEHHble HepaBeHCTBA C OJHOW TepeMeHHOM U WX CHUCTeMBI,
JlaBaTh rpadryecKyr0 WIIIOCTPAL[M0 MHOYKeCTBA pelleHU HepaBeHCTBa,

CHUCTEMBI HEDABEHCTB

DYHKLUU

4.1

[TonumMaTte ¥ UCMONB30BaTh (YHKLUMOHAIbHBIE TIOHSITUSL M S3BIK
(TepMuHBI, CcHUMBOJIMUecKHWe 0003HaueHWs), OMpejeNsaTb 3HaueHUe

(GYHKUMY 110 3HAUEHUI0 apryMeHTa, OTpe/ie/iiTh CBOMCTBA (PYHKL[UU T10 eé

rpauKy




4.2 Ctpouts rpaduku 37IeMeHTapHbIX byHKUMH BUZA:
y=k/x
y=k/x ,y =x2, y = x3, y = |x|, onuchIBaTh CBONCTBA YNCJ0BOU (HYyHKIIUU 1O
eé rpaduky
9 KJ/TACC
Kop IIpoBepsiemble npeAMeTHbIE pPe3y/1bTAaThl 0CBOEHHUS OCHOBHOHU
NpoBepsieMoro oOpa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'O 00111ero
pe3y/bTara oOpa3oBaHus
1 Uucsia ¥ BBIYUCTIeHUS
1.1 CpaBHMBaTh U YIOPSZI0UMBATh paLlMOHA/IbHbIE U UppaLMOHa/IbHbIe
ymnca
1.2 BoimosiHsATe  apudMeTHyeckue  IeWCTBUSL €  pallMOHATbHBIMHU
yuC/laMy, codyeTas YCTHble W ITMCbMeHHble IIPUEMBI, BBITNIOJIHATH
BBIUMCJIEHUS C UppPaLMOHAIbHBIMU UKC/IaMU
1.3 HaxoauTtb 3HaueHUs1 cTereHel C 1je/IbIMU TT0Ka3aTeasiMA U KOpHeH,
BBIUMCJIATh 3HAYEHUS] YUCJIOBBIX BbIpa)KEHUN
1.4 OKpyrniiTb ~ JeNCTBUTE/IbHbIE  UWC/a, BBIMOIHATh  TIPUKUJKY
pe3y/ibTaTa BbIYMC/IEHUM, OLEHKY UKCIOBbIX BbIDA’KEHUI




YpaBHeHUs U HepaBeHCTBa

2.1

Pemare JsiMHelHble W KBaJpaTHble YpaBHEHUs, YpaBHEHUS,
CBOZSIIMECS K HHUM, TMpOCTedinMe  ApPOOHO-paLMOHa/IbHbBIE

ypaBHEeHUs

2.2

PemiaTh cucTeMbl [IByX JIMHEHHBIX ypaBHEHWA C JIByMs
NepeMeHHbIMM M CHUCTeMbl [BYX ypaBHEHWW, B KOTOPBIX OZHO

YPaBHEHHE HE ABJIACTCA JIMHEHHBIM

2.3

PeraTb TeKCTOBBIE 3a7lauu aarebpanyecKuM CriocoO0M C MIOMOILBIO
COCTaBJ/IeHUs] YDPaBHEHUS] WIM CUCTeMbl JBYX YPaBHEHHU C JBYyMsI

rnepeMeHHbIMH

2.4

ITpoBoauTh TMpoCTelilve WCCAeOBaHUSI YpaBHEHUH U CHUCTEM
ypaBHeHUN, B TOM uuCAe C TIpUMeHeHHeM TIpaduuecKux
Tipe/iCTaB/ieHnii (HarpuMep, yCTaHaBJ/IMBaTh, UMeeT iU ypaBHeHHe

WU CHCTeMa YpaBHEHUN pellleHus], eC/Id UMeeT, TO CKOJIbKO)

2.5

PemnaTe /iMHeliHble HeEpaBEHCTBA, KBaJpaTHble HEepPaBEHCTBa,
n300pakaTh  pellleHHWe HEepaBeHCTB Ha UYWCIOBOM  TIPSMOM,

3dlMMCBIBATH pelleHre C ITIOMOIIbI0 CMMBOJIOB

2.6

PemaTs cucTeMbl JTUHEHHBIX HEpaBeHCTB, CHCTEMbl HEPaBEHCTB,

BK/IKOUAOIIME KBdJpaTHOE€ HEPABEHCTBO, I/I306pa}KaTb penieHue




CHUCTE€MBbI HEDABEHCTB Ha UKCIOBOM HPHMOI\/’I, 3dIIMCBIBATh pellleHue C

MoMOIbKO CUMBOJIOB

2.7

Hcnonb30BaTh HepaBeHCTBA IIpX pEIIeHNUU Pa3/IMYHBIX 3aJa4

DYHKLIUU

3.1

PacriosHaBaTh ~ QYHKIMM  MU3yueHHbIX BUAOB. Iloka3biBaTh
CXeMaTW4eCKu pacriojio)keHWe Ha KOODJAWHATHOW TJIOCKOCTH
rpadukoB ¢yHkimi Buza: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHMMOCTHM OT 3HaueHUW KO3(PUIMeHTOB, OINUChIBaTb CBONCTBA

byHKIMI

3.2

[TokasbiBaTh CXemMaTW4YeCKU pacrioyio)keHue Ha KOOpAWHATHOU
MI0CKOCTU TpadmKoB yHKUMM BUja y = VX, Y = |X| U ONHUCHIBAThH

CBOWCTBa (PyHKLMH

3.3

CTtpouth ¥ H300paXkaTb CXeMaTHUeCKW rpaduKu KBaJ[paTHUHBIX
(yHKLIMI, OMUCHIBaTb CBOMCTBA KBa/IpaTMUHBIX (PYHKIMK IO UX

rpadgukam

3.4

Pacrnio3HaBaTh KBaZlpaTMUHYO (PYHKLMIO 1O (hopMyJie, TPUBOJUTH
NpYMepbl KBaZIpaTUUHbIX (PYHKLMI U3 peasibHOW KU3HH, (PU3MKH,

reoMeTpur

ApudmeTrueckasi 1 reoMeTpryecKasi Iporpeccuu




4.1 PacriosHaBaTh apumMeTHUYeCKyl0 M TeOMEeTPUYECKYH IIPOrpeccuu
TIPH pa3HbIX CMOCo0ax 3aJjaHust

4.2 BbINOSTHATE BBIYKMC/IEHUS] C WCIOJ/b30BaHKeM (opMyJ n-ro ujieHa
apu(mMeTHYECKON Y reoMeTpUUecKol MpOrpeccuii, CYMMBbI TepBbIX
N YIeHOB

4.3 N300pakaTh  wieHbl  TI0C/e[0BaTebHOCTH  TOUKAMM  Ha
KOOPZHWHATHOM TIJIOCKOCTH

4.4 PemaTh 3a/1aun, CBsi3aHHBIE C YMCJIOBBIMHU MOC/EJ0BAaTETLHOCTSIMH,

B TOM 4ucC/je 3aJauu Hu3 peaanoﬁ JKHU3HHU (C HCII0/Ib30BaHMEM

KaJIbKYJIATOPA, LIU(PPOBLIX TEXHOJIOTUM)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPXKAHUA

7 KIIACC
Kop IIpoBepsieMbId 3/IeMEeHT CO/iePXKaHUS
1 Uucna v BBIYMCTIEHUS
1.1 IIpobu OOLIKHOBEHHBIE W [IECATHYHBIE, TIEPEXO/]] OT OJHOU (HhOPMBI 3aTMCH

npobeii K apyroi. IToHsiTHe paljMOHAIBLHOTO UMC/IA, 3aIlliCh, CPaBHEHHE,

ynopsgodyrBaHKWe PALIMOHA/IBHBIX UHCeJT




1.2 ApudmeTtnueckre JeMCTBUS C palMOHa/JbHBIMU unc/iaMu. PellieHue 3ajau
13 peasibHOM MPAKTUKU Ha YacTH, Ha J[pobu

1.3 CrerneHb C HaTypa/JbHBIM TIOKa3aTesieM: OrpejiesieHHe, rpeobpa3oBaHye
BbIpa’KEHHI Ha OCHOBE OTpe/ie/ieHus], 3aMrch OOBIINX UHCe

1.4 ITpotieHTHI, 3arMch MPOLEHTOB B BUZe Apobu U ApoOH B BHe MPOLIEHTOB.
Tpu OCHOBHBIE 3aJjaud Ha TMPOLIEHTHI, pelleHWe 3aJady M3 peasbHOU
TIPaKTUKU

1.5 IIlpuMeHeHre TIpU3HAKOB [EeJMMOCTH, pa3/iOKeHWe Ha MHOXUATEIN
HaTypaJIbHbIX UnCes

1.6 PeanbHble  3aBUCMMOCTH, B TOM uyMcle TipsMasi W obpaTHas
MPOINOPLIMOHA/IBHOCTH

2 Anrebpanueckue BbIpaKeHUsT

2.1 ITepemeHHBbIe, UMCIOBOE 3HAaUYeHHWe BBIDAKEHUSI C  II€PEMEHHOU.
[omnycTrMble 3HaUeHUs IepeMeHHbIX

2.2 IlpencTaBneHrde 3aBUCMMOCTHM MeXZAY BeJWYMHaM{A B BUZE (POPMYJIBIL.
Beruucienus no gopmysnam

2.3 [Tpeobpa3oBaHue OYKBEHHBIX BBIDA)KEHHWM, TOXKJECTBEHHO paBHbIe
BbIpaykeHUs1

2.4 CBoIICTBa CTeNeHU C HaTypasbHbIM MOKa3aTenem




2.5 OpHowneHbl W MHOrowieHel. (CrenmeHb MHoOrouseHa. CrioxkeHue,
BbIUWTaHVe, YMHO)XeHHe MHOTOU/IEHOB

2.6 @dopMyJibl  COKpAIlEHHOTO YMHOXKEHMs: KBaJpaT CyMMbl M KBajpar
pasHoctu. dopmysia pasHOCTU KBaAparToB. Pa3jnokeHMe MHOrOU/IEHOB Ha
MHOJKUTENN

3 YpaBHeHust

3.1 YpaBHeHHWe, KOpeHb ypaBHeHHs, TpaBWIa MpeoOpa3oBaHUsl ypaBHEHWUS,
PaBHOCU/IbHOCTb ypaBHEHUI

3.2 JIuHeliHOe ypaBHEHHe C O/IHOM TepeMeHHOW, UMC/I0 KOpHel JIMHeMHOro
yPaBHEeHUs], pellleHe JIMHENHbIX YpaBHeHUU

3.3 CocraB/ieHre ypaBHeHUM 10 YC/IOBUIO 3a/lauk. PellieHre TEeKCTOBBIX 3a7ay
C TIOMOILIbIO YPaBHEHUM

3.4 JIuHeliHOe ypaBHEHHE C ABYMs ITIepeMeHHbIMU U ero rpaduk

3.5 Cucrema [IByX JMHEMHBbIX ypaBHEHWM C [IByMsl MlepeMeHHbIMHU. PelieHve
CUCTEM YpaBHEHWH CIOCOOOM TIO/ICTAaHOBKW. [IpuMepnl  pellieHUst
TeKCTOBBIX 3aZlau C IOMOLLIbIO CUCTeM YpaBHEHUM

4 Koopaunats! v rpaduiku. @yHKIMM

4.1 KoopauHata TOuky Ha NpsiMOM

4.2 UuncnoBble  1NpoMeXYTKU. PaccrossHre  Mexay  [BYMsl  TOYKaMu




KOOpPJWHAaTHOM NPSIMOM

4.3 [TpssMoyTo/bHast cucTeMa KoopuHat, ocu Ox u Oy. Abcrpcca U opiuHaTa
TOUKW Ha KOOPJAMHATHOM MJIOCKOCTH

4.4 [Tpumepsl rpauKoB, 3aZlaHHbIX (opMyiaMu. UTeHHe rpa)MKOB peasbHbIX
3aBUCUMOCTeN

4.5 [Mousitne pynkumu. I'paduk pyHkumm. CBoiicTBa GyHKLUN

4.6 JlvneiiHas QyHKUMs, eé rpaduk. ['paduk GyHKLMM y = [X|

4.7 I'paduueckoe pellieHHe JMHEWHBIX ypaBHEHWH U CHUCTEM JIMHEMHBIX
ypaBHEHUN

8 KJIACC
Kop, IIpoBepsieMblii 371eMEHT CO/leP)KaHUA
1 Yucna v BBIYUCTIEHUS

1.1 KBagpaTHbiii KopeHb U3 uMc/a. [loHsThe 00 MppalOHa/JbLHOM UHCIe.
HecaTuuHble IPUOJIMKeHYsT UPPALIMOHATBHBIX UKCeT

1.2 CpoiicTBa apudMeTUUeCKMX KBa/IpaTHBIX KOPHeM W UX MpHUMeHeHWe K
npeoOpa30BaHUIO YMCJIOBBIX BbID&KEHUM u BBIYNC/IEHUSIM.
[eticTBUTETbHBIE YKUC/IA

1.3 CreneHb C 1ie/ibIM TOKa3aTeneM U eé cBoicTtBa. CTaHjapTHasi 3aIvch




yuciia

2 Anrebpanueckrie BIDayKeHHsT
2.1 KBazpaTHbIii TpéxusneH, pas/o)keHWe KBaJpaTHOrO TpéxujeHa Ha
MHOXXUTeJIN
2.2 Anrebpanueckasi pobb. OCHOBHOE CBOMCTBO anrebpandeckoi Apoou
2.3 Cro’keHue, BBIUMTaHNEe, YMHOXKEHHe, fiejieHre ajireOpanueckux Apobei
24 ParrioHa/ibHbIe BhIpDayKeHUS U UX TipeoOpa3oBaHue
3 YpaBHeHus1 1 HepaBeHCTBa
3.1 KBazpatHoe ypaBHeHUWe, (opMysa KOpHel KBaJpaTHOrO YpaBHEHHUS.
Teopema Buerta
3.2 Pemenne ypaBHeHnH, CBOAAIMXCS K IMHEUHBIM M KBaZJpaTHbIM
3.3 ITpocreiine 1poOHO-paljIOHAIbHbIE YPAaBHEHUS
3.4 I'paduueckass uHTepripeTalusi ypaBHEHHWH C [BYyMsl TlepeMeHHbIMU U
CUCTEM JIMHEMHBIX YpaBHEHMM C [JByMs TIepeMeHHbIMU. I[IprMepsl
pellieHusl CUCTeM HeJTMHeMHbIX YpaBHEeHUH C ABYMs [TlepeMeHHbIMU
3.5 PerieHre TeKCTOBBIX 3a7jau anreOpanyeckum criocobom
3.6 YucioBble HepaBeHCTBA U UX CBOMCTBa
3.7 HepaBeHCTBO € 0/IHOM TlepeMeHHOU




3.8 PaBHOCU/ILHOCTE HEPaBEHCTB

3.9 JIuHeliHbIe HEpaBeHCTBA C OJHOM MepeMeHHOU
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OZHOM NepeMeHHOU
4 DOyHKIMU
4.1 [Tousitne ¢yukuuu. OO6nacTh ompesie/ieHUsT W MHOXKECTBO 3HAaueHUH

¢byskuyu. CriocoOrbl 3afianust GyHKLUN

4.2 I'paduik pyHKMY. UTeHre CBOMCTB (PYHKLUHU I10 eé rpaduky
4.3 [TpumMepsl rpapvkoB PyHKLIMM, OTPa’KaOLLMX peabHble MPOLeCCh
4.4 OyHKIUM, OMUCHIBAaKOIMe TPSIMyH0 W 0OpaTHYI IPOIOPLMOHA/IbHbIe

3aBUCUMOCTH, UX TpaQUKu

4.5 DOyHKIMU Y =x2, y = x3

4.6 OyHrMMU y = VX, y = |X|

4.7 I'padmueckoe pelieHre ypaBHEHUM U CUCTEM YPaBHEHU
9 K/IACC

Kop, IIpoBepsieMbId 3/IeMeHT CO/ieP)KaHUA



Yuicsia ¥ BEIUMCIEHUS

1.1 ParvioHa/ibHBIE YMC/Ia, WPpPAlMOHAbHbIE UHMC/Ia, KOHEUHble U OeCKOHeuHbIe
JlecITHYHbIe 1pobu

1.2 MHOXeCTBO  [IeCTBUTENbHbIX  UWCes, [eWCTBUTE/NbHble YWCAa  Kak
OeckoHeuHble [ecATUUHBle [pobu. B3aWMHO OfHO3HAYHOE COOTBETCTBHE
MeXy MHOXeCTBOM [elCTBUTENbHbIX YHMCel W KOOPAWHATHOM MPsSMOM.
CpaBHeHue [1efICTBUTE/bHBIX YHCesl

1.3 Apudmetrueckue 1eMCTBUS C IeUCTBUTEbHBIMUA UHMCIaMU

1.4 W3mepenusi, mpubmkeHus1, OljeHKU. Pa3Mepbl 00BEKTOB OKPY’KaroIllero Mupa,
JJTUTENIbHOCTh TIPOLIECCOB B OKpYyKaroiieM mupe. [IpubmmkéHHOe 3HaueHUe
BeJIMYMHbI, TOYHOCTh Npubmmkenus. OKpyryieHre yncesn. [IpUkyiKa U oLleHKa
pe3yJIbTaTOB BbIYMC/IEHUM

2 YpaBHeHus1 U HepaBeHCTBa

2.1 YpaBHeHus € 0JHOU NTepeMeHHON

2.2 JIuneliHOe ypaBHeHMe. PerleHre ypaBHeHUH, CBOASAIMXCS K JIMHEMHBIM

2.3 KBagpaTtHOe ypaBHeHHe. PellleHre ypaBHeHUH, CBOASLLMXCS K KBaJpaTHbIM

2.4 bukBaspaTHoe ypaBHeHue. [Ipumepbl pellleHMs ypaBHEHUN TpeTbed W
YyeTBEPTOU CTereHel pa3/ioyKeHueM Ha MHOXKUTeTN

2.5 PenieHre poOHO-paIiMOHAbHBIX YPaBHEHUM




2.6

Cucrembl ypaBHeHUMN

2.7 YpaBHeHue C IByMsl [TlepPeMeHHbIMU U ero rpaduk

2.8 PemeHne cucrem IByX IMHEUHBIX YPaBHEHUH C BYMs [TlepeMeHHbIMU

2.9 Pemenne cucreMm /ByX ypaBHeHHM, OFHO U3 KOTOPBIX JIMHEMHOe, a Apyroe —
BTOPOM CTereHn

2.10 I'padrueckast MHTeprpeTaLysi CUCTEMbI YPaBHEHUI C ByMsI [lepeMeHHbIMU

2.11 PeriieHre TeKCTOBBIX 3afjau anredpanyeckum criocobom

2.12 YucnoBble HepaBeHCTBA M UX CBOMCTBA

2.13 PerieHne TMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU

2.14 Perienne crctem IMHENHBIX HEPABEHCTB C OJHOW NepeMeHHOMN

2.15 KBagpaTHbie HepaBeHCTBa

2.16 I'padrueckasi mHTeprpeTalsi HEpPaBeHCTB W CUCTEM HEPABEHCTB C JBYMs
repeMeHHbIMU

3 DYHKLIUU
3.1 KBazpartuuHast ¢yHkius, eé rpaduk u cBoiictBa. [lapabosia, KOOpAWHATHI

BEePILIWHBI Hapa60]1bl, OCb CUMMETPpHH Hapa60flbl




3.2 I'paduku QyHkimii y=kx, y=kx+b 1 ux cBoiictsa

3.3 I'paduxu GyHKLMI y=k/X, y = x* ¥ UX CBOHCTBA
3.4 I'padviku PyHKIMM , U UX CBOMCTBA
4 UucioBele noc/ie[0BaTeIbHOCTH
4.1 OmnpezienieHre U CrIOCOObI 3a/IaHUS UHC/IOBBIX TIOC/Ie/I0OBATeIbHOCTEN. 3aziaHre

T0C/Ie/I0BaTe/IbHOCTU PeKyppPeHTHOU (hopMyioi U (hOpMYJIOi n-ro uaeHa

4.2 ApudmeTtnueckass rnporpeccusi. Popmysbl n-ro  ujgeHa apupMeTHUUecKon

MIPOrpeccry, CyMMBbI IIePBBIX N U/IeHOB

4.3 'eomeTrpuueckass rmnporpeccus. @POpMyabl nN-ro 4YjieHa TI'eOMeTpUYecKOU

rnporpeccru, CyMMBI IePBLIX N UI€HOB

4.4 N3006pakeHre ujieHOB apu(MeTHUeCKOM U TeoMeTpUUecKOW Iporpeccuit

TOYKaMH Ha KOOP/IMHATHOM TJIOCKOCTU. JIMHeMHBIN U 3KCTIOHEeHIMa/IbHbINA POCT

4.5 CrnoxHble TIPOLIeHThI

IMPOBEPSAEMBIE HA OI'3 IT0 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJ/IbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUS



Kop
MPOBEPAEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbI 0CHOBHOT'O
o01ero odpazoBanus Ha ocHoBe PI'OC

YMmeHue orepupoBaTh MOHATUSAMM: MHOXKECTBO, MOJMHOKECTBO,
orepaluu HaJ, MHOXXeCTBaM{; yMeHHe OIlepupoBaTh IOHATHSIMU:
rpad, cBsi3HbIM rpad, JepeBo, LUK/, IPUMEHSATh WX MPHU pelleHud
3a/lay; yMeHHe MCII0/Ib30BaTh TIpaduueckoe IIpeZCTaB/ieHUe
MHOJKeCTB [IJIfl OIWCAHUsl peaslbHbIX MPOLIeCCOB W SIBJIEHWH, IPU

penieHrnn 3a/idd U3 Jpyrux yT—IEGHbIX npeaMeToB

YMmeHue OorneprupoBaTb  IIOHATUAMU: ornpegejieHUe, dKCHUOMa,
TeopeéMda, [A0Ka3aTe/IbCTBO, YM€HHE€ DACIIO3HdBATb HWCTHUHHbBIE U
JIOXKHBIE€ BBICKA3bIBaHWA, IIPUBOAWTL IPHMEPbI W KOHTPIIPUMEPHI,

CTPOUTE BBICKA3bIBAHUA WU OTPHULIAHUA BbICKa3bIBaHUM

YMeHre omepupoBaTh MOHSATUSMU: HaTypaJbHOE UWC/I0, TPOCTOoe U
COCTaBHOE UHC/IO, [eIUMMOCTb HaTypalbHbIX YMCes, TMPH3HAKU
JIeTUMOCTH, 11eJI0€ YMC/I0, MOAYJ/Ib YMC/ia, OOBIKHOBEHHAs! Ipo0b M
JlecITUUHAs [po0b, CTaHJAPTHBIM BUJ, UYKC/Ia, pal[dOHAIbHOe UHCIIO,
VppalMoHaIbHOe YMC/I0, apudMeTUUeCKUd KBaZpaTHbIM KOpeHb;
yMeHHe BBINIOMHATh JeWCTBUS C 4YMC/laMW, CpaBHMBATbh U

yHOpsi/JOYMBAaTh YKCJIa, TNPEJCTaB/iATh UWCIa Ha KOOPAMHATHOU




NIPSIMOM, OKDYIJIAATb YWC/a; YMEeHUe [eaTbh NPUKWAAKY U OLeHKY

pe3yJ/ibTaTa BbIUMCIeHUM

YMeHHe orepupoBaTh MOHSATUSMU: CTENeHb C 1eJIbIM [0Ka3aTesieMm,
apudmMeTruecKuit KBa/JpaTHbIN KOpEHb, MHOTI'OYJIEH,
anrebpanueckass ApoOb, TOXK/AECTBO; 3HAKOMCTBO C KODHEM
HaTypa/JbHOM CTereHU Oo/bllle eJUHWIBI; YMEHHE BBIOIHATh
pacuétel 10 (Qopmysam, TpeoOpa3oBaHUs 1[eJIbIX, JPOOHO-
Pal[MOHATBHBIX BhIPA)KEHUH 1 BBIPA)KEHUH C KOPHSIMH, Pa3/I0yKeHHe
MHOTOU/IeHa Ha MHOXXWTE/IH, B TOM UHMC/JIe C HCIO/b30BaHHEM

(hopmys1 pa3HOCTU KBa/IpaTOB M KBaj/ipaTa CyMMbI U Pa3HOCTH

YmeHue  onepupoBaTh  TOHSATHSIMH:  YKWC/IOBOE  PaBeHCTBO,
ypaBHeHHe C OJHOW TlepeMeHHOM, UWCIOBOe HepaBeHCTBO,
HEpaBeHCTBO C TepeMeHHOW; yMeHWe pellaTb JIMHEWHble |
KBaZlpaTHble ypaBHeHUs, JpOOHO-palMOHa/lbHblEe ypaBHEHUS C
OJJHOM TepeMeHHOW, CUCTeMbl [JBYyX JIMHEMHBIX YypaBHEHUH,
NHeliHble HepaBeHCTBA M WX CHUCTeMbl, KBa/lpaTHble W ApPOOHO-
palMoOHa/IbHble HepaBeHCTBa C OJHOW IepeMeHHOW, B TOM YMCJIe
TIpU pelleHuH 3a/iau U3 JpPYrux NpeJMeTOB U MpaKTUUYeCKUX 3ajay;
yMeHUe MCIO0/Ib30BaTh KOOP/AWHATHYIO MPSIMYK U KOOPAMHATHYIO
TUIOCKOCTh [i7isi U300pa’keHus1 pellleHui ypaBHeHWM, HepaBeHCTB U

CUCTemMm

YMeHue omnepupoBaTh TOHATHSAMU: (GYHKLUMS, rpaduk GyHKIMH,




Hy (YHKUWH, TIPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, ITPOMEXYTKH
BO3pacTaHus, yObIBaHUs, Haubojblllee M HavMeHbIllee 3HaueHUs
byHKIMM; ~ yMeHHe ~ OINepupoBaTb  TOHATHSMHU:  TIpsiMast
MIPOTIOPIIMOHAILHOCT, ~ JIMHeWHass  (yHKUWS,  KBafjpaTHYHast
byHKUYMs, oOpaTHasi TIPOTOPIIMOHAILHOCTh, Mapabosia, rumnepboiia;
yMeHue CTpoUTh rpaduku (yHKLMM, MCMO/Ib30BaTh T'PapUKU s
orpeZiesieHUs] CBOMCTB TPOLIECCOB M 3aBUCHMMOCTeH, [/l pelleHUs
3a/1a4 U3 pyrux y4eOHBbIX MPeJMeTOB U peasbHOM XKU3HHU; YMeHHe

BbIDAXXATb (l)OpMyJ'IaMI/I 3dBUCUMOCTHU MEXY Be/IMUMHAMHA

YmeHue  omepupoBaTh ~ IOHATUSMU:  [OC/I€0BaTE/bHOCTD,
apu(mMeTdueckasi U reoMmeTpuueckasi TIPOrPecCUM;  yMeHUe
WCTI0/Ib30BaTh CBOWMCTBA M0OC/Ie/|0BaTe/IbHOCTeH, OPMYJIbl CyMMbI U
o0I11lero useHa TpY pellleHry 3a/lay, B TOM YMCIe 3afiau U3 JPYTUx

yueOHBIX TIPEIMETOB U PeaslbHOM JKU3HU

YMmeHue perath 3a7jaur pa3HbIX TUIOB (B TOM YMCJIe Ha IPOLIEHTHI,
JOIM U YacTW, JBWKeHWe, paboTy, 1leHy TOBapOB W CTOHMMOCTh
MOKYTIOK U YCIyT, HaJOTH, 3a/aud W3 O00JIaCTH yTIpaB/IeHUs
MUYHBIMM M CceMelHbIMKM (pUHAHCaMH); yMeHHe COCTaBJISATh
BbID@)KEHUSI, YpaBHEHMs, HepaBeHCTBA W CHCTEMbI IO YCJIOBUIO
3a/jlauy, MCC/IefoBaTh I[IOJIyYeHHOe pelleHre U OLeHUBaThb

HpaBAOHOAO6HOCTB MOJIyUeHHBIX pe3y/IbTdTOB

YMeHue orepupoBaTh TOHSATUSAMU: (Urypa, TOUKa, OTpe30K,




npsiMasi, Jy4, JIOMaHasi, YToJ, MHOTOYTOJIbHUK, TpPeyro/bHUK,
paBHOOepeHHbIH " PaBHOCTOPOHHUM TPeyroJbHUKH,
NIPSIMOYTOJIbHBIA TPEYTO/IbHUK, Me/raHa, OucceKTprca W BBICOTA
TPeyTroJibHUKA, YeThIPEXYTO/bHUK, TlapasyiesiorpaMM, poM6, mpsiMo-
YrOJIbHUK, KBaZlpaT, TpareLusi; OKPY>KHOCTb, KpYT, KacaTe/bHas;
3HAaKOMCTBO C TPOCTPAHCTBEHHbIMM (UIrypaMu; yMeHUe pellaTh
3a/jaud, B TOM UuC/le U3 IOBCeJHEBHOM >XU3HM, Ha HaXOXKJeHHe

reoMeTpuyeCKrux BeJIMYMH C TpUMEHEHHMEeM H3YyUYE€HHBIX CBOJMCTB

¢uryp u akToB

10

YMeHue omnepypoBaTh IMOHSATUSIMU: PaBeHCTBO (DUIyp, PaBeHCTBO
TPeyTroJIbHUKOB; Napasle/IbHOCTb U NMepreHANKYISIPHOCTh MPSIMBIX,
yroa MexJy MpsIMbIMH, MepHneHAUKY/sIp, HaK/IOHHas, MPOeKLUs,
nogobve  ¢uryp, 1of00OHBIE  TPeyrolbHUWKH,  CHUMMETpUs
OTHOCHUTE/IbHO TOYKH U IPSIMOM; YMeHHe pacro3HaBaTh PaBeHCTBO,
CUMMETpHI0O U Tiofiobue ¢uryp, mnapasiesibHOCTb U TIeprieH-

JVKYJISIPHOCTB TIPSIMBIX B OKPY’>KatoLl{eM MUpe

11

YMeHue onepupoBaTh TOHATUSMH: [I/IMHA, pPACCTOSIHUE, YTOJ
(BelMuMHA yIJ/la, CMHYC M KOCHMHYC yIJla TPeyrojbHHUKA), IJI0L[a/lb;
yMeHWe OLeHHWBaTb pa3Mepbl IpeJMeToB U OOBEKTOB B
OKpY’KalollleM MHpe; yMeHUe TPUMeHSTb (opMy/bl MepuMeTpa U
IUIOIAZM MHOTOYIO/IbHUKOB, [JIMHBI OKPY)KHOCTM M IUIOLAAU

Kpyra, o0beMa MpsMOYTOJBHOTO Tiapa/uUlefieNurefa; yMeHue




TIPUMEHATh MPY3HAKU PaBeHCTBA TPEYTOJIbHUKOB, TeOpeMy O CyMMe
yIJIOB TpeyrojbHUKa, TeopeMmy Iludaropa, TpuroHomeTpuueckue

COOTHOLEHUS [I/1s1 BBIUMC/IeHHS JJIMH, PaCCTOSIHUM, TIIoIaiei

12

YMenune wu3o0pakaTb IIIOCKHMe GUIYpel W WX KOMOWHALWH,
MPOCTPAHCTBeHHbIe (UTYPbl OT DPYKH, C TOMOLIbI YepPTEXHbIX
VHCTPYMEHTOB M 3/eKTPOHHBIX CpeJCTB [0 TEeKCTOBOMY WJ/IH

CHMBOJIbHOMY OITMCaHKIO

13

YMeHHWe OrepupoBaThb TOHATHSMHU: TIPSIMOYTOJIbHAs —CUCTeMa
KOOpJMHAT; KOOpPAWHAThl TOUKH, BEKTOp, CyMMa BeKTOpOB,
Npou3BeJieHe BEKTOpa Ha UHC/I0, CKalspHOe TPOU3Be/ieHHe
BEKTODOB; yME€HHMEe HCII0/Ib30BaTh BEKTOPbI W KOODPAMHATHI JIJIsI
TIpe/iCTaB/IeHs JaHHBIX W pellleHus 3a/jau, B TOM YKC/Ie U3 JApYrux

y‘-IE6HbIX rnpeaMeToB U peaﬂbHOﬁ KHW3HHU

14

YMeHHWe OrnepupoBaTh TMOHSTUSMHU: CTOJOMKOBbIE W KPYTOBBIE
JuarpaMMbl, Tab/WLpl, CcpefHee apudmMeTHyecKoe, MeJuaHa,
HavOorblllee ¥ HaMeHbIIlee 3HAUEHHs], pa3Max YMCIOBOTO Habopa;
yMeHue U3BjeKaTb, WHTEpPIIPeTUPOBaTb M TpeoOpa30BLIBATh
WHpOPMaLIMIO, TIPeJCTaB/leHHYI0 B TaO/WIjaX M Ha [JuUarpaMMax,
OTpa)KaloLLyH0 CBOMCTBA U XapaKTePUCTUKH peabHbIX MPOLEeCCOB 1
sIB/IEHW}; yYMEHWe pacro3HaBaTb W3MEHUMBbIE BeJMYMHbI B

OKpY’KarloIleM MUpe




15 YMmeHue oneprpoBaTh MOHATUSAMM: C/IyYalHbIM ONBIT (C/Ty4alHbIA
9KCTIepUMEHT), 3/ieMeHTapHoe COObITHe (3/IeMeHTapHbIA HCXO[)
C/Ty4aliHOTO OMbITA, CAy4aiiHoe COOBITHe, BepPOSITHOCTb COOBITHS;
yMeHHe HaXOJUThb BEPOSITHOCTH C/IyYalHBIX COOBITHM B OIBITaX
C PpaBHOBO3MO)XHBIMU 3/IEMEHTapHBIMU  COOBITUSIMU;  YMeHHe
peliaTh 3aJaud MeTOZOM OpraHM30BaHHOTO Tiepebopa U C
WCMO/b30BaHMEM IIpaBUa yMHOXKEHMs; yMeHHe OLeHUBAaThb
BEPOSITHOCTU DeaibHbIX COOBITUHA W SIBJI€HWH, ITOHMMATh PpOJib
MPAaKTUYeCKU JI0OCTOBEPHBIX M MasOBePOSITHBIX COOBITM B OKpY-
KaroIlleM MMpe U B JKU3HH; 3HAaKOMCTBO C IOHSITUEM He3aBHCHMBbIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX UMCeN U €ro pPojbio B

MACCOBBIX ABJ/IEHUAX

16 YMeHre BbIOMpATh TOAXOMAIIUNA M3YyUeHHBIM METOH, [Jisl pelleHust
3a/lauM, IPUBOJIUTH NIPUMeEPbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTe! B
TpUPO/ie Y )KWU3HU, pacrio3HaBaTh NPOsIB/IeHHe 3aKOHOB MaTeMaTHUKU
B HCKYCCTBe, OIUCHIBAThb OT[e/bHble BbIJAOIIMeCs pe3yJIbTaThl,
MO/TyYeHHbIe B XO/le Pa3BUTHs MaTeMaTHMKU KaK HayKu, MPUBO/IUTh
NpUMepbl  MaTeMaTUUeCKUX OTKPBITUA UM WX aBTOPOB B

OTeuyeCTBeHHON U BCEMUPHOU HCTOPUU

INEPEYEHDb 3JIEMEHTOB COJAEPXAHWUS, IIPOBEPAEMbBIX HA OI'D ITO MATEMATUKE



Kop

IIpoBepsieMblii 371IeMeHT CO/leP)KaHUA

1 Yucna v BBIYUCIEHUS
1.1 HatypasnbHble u Ljesble yncia. ITpusHaku 1e/1MMOCTH Lie/IbIX YUCel
1.2 OObLIKHOBEHHBIE W [leCATUYHbIe  Jpo0W,  TIPOLeHThl, OeCKOHeuHbIe
riepuoAryeckre 1pobu
1.3 PainoHanbHble  yucna. ApudmMeTuueckue orepanuu  C  palMOHaJbHBIMU
YHUC/IaMU
1.4 [HeiicTBuTenbHble yucia. ApudMeTHueckue orepauyu C J1eHCTBUTebHBIMU
yHuC/IaMu
1.5 [TpubmiKkEéHHBIE BBIYMC/IEHWS, TpaBWIa OKPYIJIEHWS, TPUKWAKA U OLleHKa
pe3y/bTaTa BbIUMCIEHUMN
2 AsnreGpanueckrie BbIpaXKeHUst
2.1 BykBeHHbIe BbIpaKeHHsI (BbIPaKeHUs C IlepeMeHHbIMH)
2.2 CrenieHb C LenbIM MNokasaTesneM. CTereHb C palLMOHANbHBIM IIOKa3aTesleM.
CBolicTBa CTerneH:
2.3 MHorouseHbl
2.4 Anrebpanueckas po0Ob




2.5 ApudmeTrueckuii KOpeHb HaTypa/IbHOU CTereHu. Hencrus
C apu(pMeTHYeCKUMH KOPHSIMU HaTypaJIbHOW CTereH!

3 YpaBHeHus1 1 HepaBeHCTBa

3.1 Lenbie ¥ ApoOGHO-paljoHa/ibHbIe ypaBHeHUs. CHCTeMbl W COBOKYITHOCTH
ypaBHEHUH

3.2 Llensle u ApoOHO-palMoHanbHBIE HepaBeHCTBA. CHUCTEMBbI M COBOKYITHOCTH
HepaBeHCTB

3.3 PeiliieHnre TeKCTOBBIX 3a/1a4u

4 YucnoBble 1oC/1e0BaTe/IbHOCTH

4.1 ITocneoBaTeIbHOCTH, CLIOCOOBI 3a/IaHHUS TTOC/IeZI0BATeTbHOCTEH

4.2 ApudmeTtnueckasi U reoMeTpuyeckas mporpeccur. Popmyrna C/I0KHBIX
TIIPOLIEHTOB

) DYHKLIUU

5.1. OyHkims, crnocobbl  3azaHus  GyHkiuU. ['paduk  Gyskuum. O6nactb

orpefie/ieHMs M MHOXeCTBO  3HaueHMH (QyHKuuu. Hymu  ¢yHkumu.
[TpomMe)XyTKM 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKLMH.

MakcuMyMbl 1 MUHUMYMBbI yHKIMKU. Haubosiblllee ¥ HauMeHblllee 3HaueHUe




(GYHKLMY Ha IPOMEXYTKe

6 KoopauHats! Ha psIMOU Y TJIOCKOCTH
6.1 KoopavHatHas npsiMast
6.2 JekapToBbl KOOpAMHATHI Ha IVIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTprueckue (pUIypbl U UX CBOWCTBA
7.2 TpeyroysibHUK
7.3 MHOroyronbHUKA
7.4 OKpy>XHOCTb U KPYT
7.5 N3mepeHre reomeTpruecKux BeIMUUH
7.6 BekTops! Ha IJIOCKOCTU
8 BeposaTHOCTb U CTaTUCTHKA
8.1 OmnucaresipHasi CTaTUCTHKA
8.2 BeposaTHOCTB
8.3 KombuHaTopuka
8.4 MHoxecTBa




8.5

I'padmr




YUYEBHO-METOJUYECKOE OBECIIEYHEHHNE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

» MaTtemaTuka. Anrebpa: 7-i Kiacc: 6a30BbIi ypOBeHb: YueOHUK, 7 Kinacc/
Makapeiues FO.H., Munatok H.I'., HetikoB K. /. v fpyrue; noj pes.
TensikoBckoro C.A., AKijoHepHoe 0011jecTBO «/371aTe/bCTBO
«[Ipocselenue»

* KM 110 anrebpe kK yuebHruky MakapbiyeBa FO.H.

METOINYECKUWUE MATEPUAJIBI /11 YUUTEJIA

» Anrebpa. Metoauueckue pekomeHaaiyu. 7 kKiaacc (IaeikoBa U. C.,
Mungrok H. T'.), [Tpoceiienune 2021 r.

* MeToauueckoe mocobue K mpeMeTHON TMHUM yueOHUKOB 110 anrebpe 7-9

knaccoB MakapsrueBa FO.H., ITpocselenue 2023 r.

IIUP®POBBIE OGPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBHI CETA
MHTEPHET
https://resh.edu.ru

https://uchi.ru/






