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IMOACHUTEJ/IBHASA 3AIINCKA

Anrebpa sB/S€TCS OAHMM W3 OIOPHBIX KYPCOB OCHOBHOTO 0OIIlero
oOpa3oBaHus: oHa obecrieurMBaeT U3yueHue JPYTUx JUCIIUTIIMH, KaK eCTeCTBeHHO-
HAayyHOro, TaK W TyMaHUTApHOrO I[MK/IOB, €€ OCBOeHHEe HeoOXOANMO s
TIPOZI0/DKeHUsT 00pa30BaHUs U B TTIOBCeAHEBHOM KU3HU. Pa3BuTHe y 00yUarommxcs
HayYHBbIX TIPEZACTaBAeHUNA O TIPOMCXOXKAEHUHM U CYIIHOCTH anrebpanuecKux
abcTpakiui, criocobe OTpaykeHUsI MaTeMaTHUeCKOW HayKOU SIBJIEHWM U TIPOLIeCCOB
B TIPUpOJie U OOIIecTBe, POM MaTeMaTHUECKOTO MOJE/JUPOBAaHUS B HAyuHOM
TO3HAaHUU U B TIPAKTUKe CIIOCOOCTBYET (JOPMHUPOBAHHUIO HAyUHOT'O MHUPOBO33PeHUs
¥ KaueCTB MBIIIJIEHUs, HeOOXOJUMBIX /ISl afialiTal[dd B COBPEMEHHOM I[H(POBOM
obmmectBe. M3yueHue anrebpel obecrieurBaeT pa3BUTHE YMeHUs HaOJIIO/aTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTU MBIILIEHMUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEMCTBUS W BBIBOJPI,
dopMypoBath yTBepKAeHNs. OCBoeHHe Kypca anreOpbl o0ecrieurBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIeHUs] OOYyYaroIUXCsi: OHU HCIIO/IBb3YIOT JelyKTUBHbIE U
WHAYKTHUBHBIE PACCYKIeHHsI, 0000IIeHre M KOHKPeTH3aI|io, abcTparupoBaHue 1
aHanoruto. OOyueHwe anrebpe  mpefrosiaraeT — 3HAUUTE/NBHBIA  O0BEM
CaMOCTOSITeJTbHOM  JIeITeTbHOCTH  O0YYaroIuXCsl, ITI03TOMY CaMOCTOSITE/TbHOE
pellieHye 3a7iau SIB/ISIeTCS peayr3alyent [esTe/IlbHOCTHOTO TIPUHIUIA 00yUeHusl.

B cTpykType miporpamMmbl ydyeOHOro Kypca «Anrebpa» s OCHOBHOI'O
ob1riero oOpa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT COZiep)KaTe/TbHO-MeTOAUUeCKre
MUHUM: «YHCIa ¥ BBIYMCIEHUS», « AlreOpanuecke BbIPa)KeHHUs», «YPaBHEHUs U
HepaBeHCTBa», «®PyHKIuW». Kakzas W3 3TUX COJep’KaTeTbHO-MEeTOJUUeCKUX
JTMHUM pa3BUBAETCS Ha TIPOTSHKEHUU TPEX JIeT U3yUeHUsl Kypca, B3auMOZIeMCTBYS C
APYTUMU €ro JWHUsAMU. B xofe wu3yueHusi yueOHOro Kypca 0OydaromyaMmcs
NIPUXOZAMTCS JIOTUUECKU PacCy’K/aTh, MCII0/Ib30BaTh TEOPETHUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W C 3TUM B TIporpamMmy yueOHOTO Kypca «Aurebpa» BK/IFOUEHBI
HEKOTOPbIe OCHOBBI JIOTHKW, TIpe/ICTaBJeHHbIE BO BCEX OCHOBHBIX pa3jesax
MaTeMaTUueCKOro o0pa3oBaHUs U CITIOCOOCTBYIOIIME OBJ/IA/[eHHIO 00yJaroIMUCs
OCHOB  YHUBEPCAJbHOTO MaTeMaTHUeCKoro si3bika. Cofep)KaTe/libHOW U
CTPYKTYPHOM 0COOEHHOCThIO yueOHOTO Kypca «AsireOpa» SIBIsSIeTCS €ero
WHTErpUPOBaHHBIN XapaKTep.

Cogepkanvie JWMHUM «Yuc/a YW BBIUUCIEHUsS» CAY)KUT OCHOBOW  [IIsI
JaTbHeNITero u3yueHUs MaTeMaTHKU, CTIOCOOCTBYET pa3BUTUIO Y OOYyUaroIUXCs
JIOTUYECKOTO MBIIIIeH!s], POPMUPOBAHUIO YMEHUS T0/h30BaThCs alTOPUTMaMH, a
TaK>Xe MPUOOPETeHHIO0 TIPAKTUUECKUX HAaBBIKOB, HEOOXOAUMBIX il TIOBCEHEBHOM
KU3HU. Pa3BUTHe MOHATHS O UMC/Ie Ha YPOBHE OCHOBHOrO 00Irero oOpa3oBaHMS
CBSI3aHO C palMOHA/JLHBIMA M HppPAlMOHATLHBIMU YHCIaMH, (OpMHUpOBaHHEM



rpe/ICTaB/IeHUM O [IeMCTBUTETbHOM UMC/e. 3aBepllleHWe OCBOEHMS UHCJIOBOU
JTMHUU OTHEeCEHO K cpegHeMy o0iiiemy 0b6pa3oBaHMIO.

CopeprkaHue AByX aarebpanueckyx JTUHUN — « AireOpariuecKue BbIpaXKeHHUs»
U «YpaBHeHUs] ¥ HEpaBeHCTBa» CIIOCOOCTBYeT (hOPMUPOBAHHIO Yy OOYUarOIIUXCS
MaTeMaTUUeCKOTo armapara, HeoOXOAWUMOro /s pellleHus] 3aJad MaTeMaTHKH,
CMEeXHBIX TIpeMETOB U TIPAKTUKO-OPUEHTHPOBaHHBIX 3afau. Ha ypoBHe
OCHOBHOTO 001lero ob6pa3oBaHUsl yueOHBIE MaTepuan TPYIIUPYETCS BOKPYT
pallOHa/NbHBIX BbIpaKeHW. Arebpa eMOHCTPUPYeT 3HaueHre MaTeMaTUKH Kak
A3blKa [Ji TOCTPOEHUS] MaTeMaTUUeCKHMX Mojesiel, OMUCAHWsl TPOLIeCCOB U
AB/IEHUN peanbHOr0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TakKe
JanbHellllee pa3BUTHE aJTOPUTMUUECKOTO MBIIIUIEHUS, HeoO0X0AUMOTo, B
YaCTHOCTH, [Ji1 OCBOeHMsI Kypca WH(GOpDMAaTWKWA, W OBJaZileHue HaBblKaMu
NeAyYKTUBHBIX paccyxaeHuid. [Ipeobpa3oBaHue CUMBOJIBHBIX (JOpM CITOCOOCTBYeT
Pa3BUTHIO BOOOpaykeHHsI, CITOCOOHOCTe K MaTeMaTHUeCKOMY TBOPUECTBY.

CopeprkaHve (QyHKI[MOHa/TbHO-Tpa(uueckoil TMHUU Halle/leHO Ha To/lyyeHue
o0Oy4JaroImMMuCs 3HaHUM 0 (QYHKIMSIX KaK Ba)KHEMIIIer MaTeMaTUueCKOd MOJesTd
Qs OTIMCAHUSI U UCC/Ie[JOBaHUsSI Pa3HOOOpa3HbIX TIPOL[eCCOB U sIBJIEHHH B TIPUPO/ie
1 oOijecTBe. V3yueHne MaTepHana CHOCOOCTBYeT pPa3BUTHIO Yy OOYUaroIMXCs
YMEHUS UCII0Ib30BaTh pa3/inyHble BbIpa3UTe/IbHbIE CPE/ICTBA S13bIKa MaTEMaTUKU —
C/IOBECHBbIe, CHMBOJIMUECKHe, rpaduueckue, BHOCUT BK/IaJ, B (opMHpOBaHUE
Tpe/iCTaB/JIe€HUU O POJIK MaTeMAaTHUKU B Pa3BUTHH LIUBUIU3ALIUU U KY/IbTYDBL.

CorylacHO yueOHOMY IUIaHy B 7-9 KijaccaX wu3ydaeTcs yuyeOHBIA Kypc
«Anrebpa», KOTODbIN BK/IOUAaeT CJeAyIOl[Me OCHOBHbIe pasfiesibl COZepKaHUs:
«Yucma ¥ BBIUMC/IEHUS», «AnreOpanyeckue BBIPaKeHUs», «YPaBHEHHUS W
HepaBeHCTBa», « DYHKIUN».

Ha usyuenne yuebHoro Kypca «Asnrebpa» orBoautcs 306 yacoB: B 7 Kjacce
— 102 yaca (3 uyaca B Hefient0), B 8 knacce — 102 yaca (3 uvaca B Hefe/n0), B 9
Kiacce — 102 vaca (3 yaca B HeJile/ii0).



COJEP)XAHUE OBYUYEHUSA

7 KIIACC.
Yuc/ia ¥ BBIYUC/IEHUA

IIpobu 0OBIKHOBEHHBIE W JIeCATHYHBIE, TIepPeX0o/ OT OJHOW (OPMBI 3arHMCH
apobeit kK papyroit. IloHATHe parMioHa/bHOTO UHMCJ/IA, 3alliCh, CpaBHEHHe,
yIOpsIOUMBaHUe  paljMOHaNbHBIX uucen. ApudmeTnyeckre [IeUCTBUA C
palMOHaIbHBIMU UKC/iaMU. PellleHre 3a/iau U3 peajbHOM MPAKTHMKU Ha 4acTH, Ha
poowu.

CrereHb C HaTypa/ibHbIM T[IOKa3aTesieM: OIlpe/ie/ieHrde, MpeoOpa3oBaHUe
BbIp@)KEHWM Ha OCHOBe OIpejie/ieH s, 3arich 00JbIMX urcest. [IporeHThl, 3arich
TIPOLIEHTOB B BHjle ApoOU U ApoOU B BHje TPOLIEHTOB. TpPU OCHOBHBIE 33Jaud Ha
TIPOLIEHTHI, PeLleHKe 3a/jau U3 peaibHOM MPaKTUKU.

[IpyuMeHeHMe TIPU3HAKOB JIeJIMMOCTH, Ppa3/iO)KeHWe Ha  MHOXXUTEIH
HaTypa/bHbIX UKCeJl.

PeanbHble  3aBUCMMOCTH, B TOM 4WCjle TipgMas W oOparHas
MPONOPLIMOHA/IBHOCTH.

AnrebpanuecKue BbIpa)KeHHs

[IepeMeHHbIe, UMC/IOBOE 3HAUEHHWE BBIPA)KEHUSI C MepeMeHHOU. lonycTumble
3HayeHwus1 lepeMeHHbIX. [Ipe/icTaBieHre 3aBUCMMOCTH MeXX/ly BeJIMUMHAMU B BU/jle
cdopmyibl. Berunciienust o gpopmysiam. IIpeobpa3oBaHue O6YKBeHHbBIX BbIPayKeHUH,
TOXKJECTBEHHO paBHble BbIp@KEHHs, TMpaBuWaa mMpeobpa3oBaHUs CyMM U
TIpOM3Be/IeHNH, MpaBr/ia PaCKPhITHSI CKOOOK 1 TIpUBe/IeHusI TI0/J0OHBIX ClaraeMbiX.

CBoliCTBa CTeleHU C HaTypa/ibHbIM MOKa3aTesieM.

OpHouwnieHbl U MHOTOU/IeHbl. CTerneHb MHOrowieHa. C/io)kKeHue, BbIUMTaHUe,
YMHO)K€HHe MHOrOWIieHOB. Popmysbl COKPAILEHHOIO YMHOJKEHHUS: KBazpar
CyMMbl M KBaZpaT pa3sHOCTH. PopMmysia pa3HOCTU KBajAparoB. PasnoxeHue
MHOT'OU/IEHOB Ha MHO>KUTEJIU.

YpaBHeHus U HepaBeHCTBA

YpaBHeHHe, KOpeHb YypaBHEHHs, IIpaBW/a MpeoOpa30BaHUsl ypaBHeEHWMS,
PaBHOCUJILHOCTb YPaBHEHUM.

JIuHeliHOe ypaBHeHMEe C OJHOW TepeMeHHOW, UHWCJI0 KOpDHEeH JIMHEWHOTO
yPaBHEHUs], peLleHWe JIMHeWHbIX ypaBHeHWU. CoCTaB/ieHHWe ypaBHEHUM M0
YCJIOBUIO 3a7jauM. PellleHre TeKCTOBBIX 3a/jau C OMOIIbIO0 YPaBHEHU.

JIvHeliHOe ypaBHeHMe C IByMsi epeMeHHbIMU U ero rpaduk. Cucrema AByx
JIMHEWHBIX yPaBHEHUM C [ABYMs MepeMeHHbIMU. PellleHuMe CHUCTeM ypaBHEHUU
criocobom moACTaHOBKU. [IprMephl pelieHUs] TEKCTOBBIX 3a/lad C TIOMOIIbIO
CUCTEM YpaBHEHUM.



DyHKIUH

KoopaunaTta Touku Ha npsiMou. UMC/I0BbIe IPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOUKaM{ KOOPZMHATHOM TIPSIMOM.

[TpsimoyronbHasi cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa
TOUKW Ha KOOPJAMHATHOM MI0CKOCTH. [IprMepsl rpadvKoB, 3ajaHHbIX (HOPMYIaMHU.
UreHne rpaduKoB peasbHbiXx 3aBUcUMOCTel. [lonsatue dynkuuu. ['paduk
dbynkuyu. CoiicTBa pyHKIMiA. JIuHeliHas GyHKUus, eé rpaduk. ['padvk GpyHKIHUN
y = |x|. I'paduueckoe pelieHWe JWHEWHbIX YpaBHEHWW W CHUCTEM JIMHEHHBIX
ypaBHEHM.

8 KVIACC.
Yuc/ia ¥ BBIYUC/IeHUA

KBagpaTtHbili KopeHb M3 uucia. IloHsiTie 00 WppalMOHANIbHOM UHCIIe.
HecsTuuHble NpUOIKeHUs1 UpPALIMOHaIbHBIX unces. CBolcTBa apudMeTHYeCKuX
KBaJJpaTHBIX KOPHeU U WX MpUMeHeHHe K Mpeobpa30BaHMI0 UMC/IOBBIX BbIPayKeHU
Y BbIUMC/IeHUsIM. [leliCTBUTe bHBIE YHCIa.

CreneHb C Lie/bIM ITOKa3aTesieM U eé cBoricTBa. CTaHAapTHAas 3alMCh UKCIA.

Anredpanuyeckye BbIpa)KeHHA

KBagpaTtHblii  TpéxuieH, pas3nokKeHWe KBaJpaTHOrO TpéXwieHa Ha
MHO>KUTEJIH.

Anrebpanueckasi apobb. OCHOBHOe CBOWMCTBO asrebpanueckoi [poOu.
CnoxeHve, BbIUMTaHWE, YMHO)XeHUe, [ejleHHWe anrebpaniueckux pobeil.
ParroHasibHbIe BbIpa)KeHUs1 U UX Mpeobpa3oBaHue.

YpaBHeHus U HepaBeHCTBa

KBagpatHoe ypaBHeHue, ¢opMyna KOpHeH KBaJpaTHOTO ypaBHEHMS.
Teopema Bueta. PelieHve ypaBHeHUM, CBOASIIUXCS K TUHEWHBIM U KBaJIPAaTHBIM.
[Mpocretinve ApoOHO-paLMOHAIbHbIE YDABHEHUSI.

['padmyueckast uHTepripeTalLysi ypaBHEHUM C IByMs TlepeMeHHbIMU U CUCTEM
JUHEeUHBbIX ypaBHEHWM C [ByMsi MepeMeHHbIMU. [IpvMephl pelleHusi CUCTeM
HeJIMHeWHBIX YpaBHeHUH C IByMsi TlepeMeHHbIMHU.

PerrieHre TeKCTOBBIX 3a7lau afredpanyeckKuM Criocobom.

UucnoBble HepaBeHCTBA Y MX CBOMCTBA. HepaBeHCTBO € O/IHOUW MepeMeHHOM.
PaBHOCMIIBHOCT HepaBeHCTB. JIMHelWHble HepaBeHCTBA C OJHOU TMepPeMEeHHOM.
CucTeMbl IMHEUHBIX HEPABEHCTB C O/JHOM MepeMeHHOM.

DyHKIIMH

[Mousitne ¢yHkuuyu. OO6sacTb omnpefiesieHUsT W MHOXECTBO 3HaueHUi
dynkiuu. Criocobbl 3afanust PyHKLIUMN.

I'paduk ¢dyHkumu. UteHne cBOUCTB (yHKUMU MO eé rpaduky. [Iprmepbl
rpauKoB QyHKLWN, OTPaKaroLIUX peabHble MPOLeCChI.



OyHKIMY, ONMHUCHIBAIOIIME TPsSMYI0 YW 00paTHYI TMpPOTOpPIMOHATbHBIE
3
3aBUCUMOCTH, UX rpaduku. OYHKIMH y = X°, y = X°, y = VX, y=|x|. ['paduueckoe
pelilieHVe ypaBHeHU U CUCTeM YpaBHEHU.

9 KVIACC.

Unucia ¥ BbIUMC/IEHUS. PaioHasibHBIE UK/, MppAljMOHa/bHbIE UYKC/IA,
KOHeuHble W OeCKOHeuHble [AecATHYHble ApobU. MHOMKEeCTBO [1eHCTBUTE/bHBIX
yucesi, eliCTBUTe/IbHbIE UKMC/ia KaK OeCKOHeuHble [ecsiTuuHbie Apobu. B3aumHO
OJJHO3HAUHOE COOTBETCTBHE MEXAY MHOXXECTBOM [eHMCTBUTENbHBIX 4YHUCeNT |
KOOP/IMHAaTHOM MPSMOMU.

CpaBHeHUe [IeliICTBUTE/IbHbIX uuCesl, apudMeTHuyecKhe [elCTBUS C
JeHCTBUTETbHBIMU UK C/IaMHU.

Pa3mepbl 0OOBEKTOB OKpYy)Kaloll[ero MWpa, JJIUTE/bHOCTh IIPOLIeCCOB B
OKpY>Karoll[eM MUpe.

[TpubmkEHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTH MPUO/IKeHs. OKpyTieHue
ynces. [IpukyKa U oLjeHKa pe3y/bTaTOB BbIUMCIEHUI.

YpaBHeHus U HepaBeHCTBA

JIuHeliHOe ypaBHeHMe. PellleHre ypaBHeHUM, CBOAALIUXCS K JIMHEUHBIM.

KBazspatHoe ypaBHeHMe. PelleHue ypaBHeHWM, CBOJASILMXCS K KBaJpaTHBIM.
bukBazspaTHoe ypaBHeHHe. [Ipumepsl pellleHUs ypaBHEHUM TPeTbel U UeTBEPTOU
CTelleHel pa3/o’KeHHeM Ha MHOXKUTe/TH.

PerieHrie poOHO-paljMOHANBHBIX ypaBHeHUH. PellleHWe TeKCTOBBIX 3a7iau
anrebpanueCKUM MEeTO/IOM.

YpaBHeHue C AByMs MepeMeHHbIMU U ero rpaduk. PelieHue CUCTEM ABYX
JIMHEWHBIX YPaBHEHUU C IBYMsI TIepeMeHHbIMU. PellileHre CUCTeM [BYX yPaBHEHUU,
OJHO W3 KOTOpbIX JIMHEWHOe, a Jpyroe — BTOpoW cTeneHu. ['paduueckas
VHTeprpeTaLys CUCTeMbl yPaBHEHUM C IBYMsI [TIepEMEHHBIMHU.

PerrieHre TeKCTOBBIX 3a7lau afredpanyeckuM Criocobom.

YucioBble HepaBeHCTBA U UX CBOMCTBA.

PellieHne /MHEMHBIX HEPaBEHCTB C OJHOW TepeMeHHOM. PeleHue cuctem
JIMHEMHBbIX HepaBeHCTB C OJHOM TiepeMeHHOW. KBaapaTHble HepaBeHCTBa.
['pacduueckasi uWHTeprnpeTaliss HEPAaBeHCTB W CUCTeM HepPaBeHCTB C [AByMs
repeMeHHbIMH.

DOyHKIMH

KBagpatuuHasi GpyHkius, eé rpaguk u cBoiicTBa. Ilapabosia, KOOpAUHATHI
BepILMHEI 1Tapabosibl, 0Cb CUMMETPHH T1apaboJIb.

I'paduku byskumii: y = kx, y = kx + b,y = k/x,y = x3, y = VX, y = |x| u ux
CBOMCTBa.



YucioBblie N0OC/1€/J0BaTe/IbHOCTH U MPOrpeccuy

[ToHsiTME YKCIOBOM TMOC/Ee0BAaTebHOCTU. 3aZlaHue T[10C/Ie0BaTe/IbHOCTH
pPEKyppPeHTHOU (popMyior 1 (hOPMYJION N-TO YJieHa.

ApudmeTrrueckasi U reoMetrpuueckasi mporpeccuud. Popmysbl N-ro ujaeHa
apupMeTUUYeCKOM ¥ TeOMEeTPUUECKOM TIPOTrpeCcCrid, CYMMBbI IePBbIX N UJI€HOB.

V300pa’keHrie WIeHOB apu(pMETHUeCKOM U TeOMEeTPHUUEeCKOM ITPOrpecCcHi
TOUKaM{ Ha KOOPAWHATHOM TIJIOCKOCTH. JIMHEeWHBIM W 3KCIIOHEHI[Ma/IbHbIM POCT.
C/10KHbIe MIPOLIeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IbTATBHI

JInuHOCTHBIE Ppe3y/bTaThl OCBOEHUS IIporpaMMbl  yueGHOro Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCcKOe BOCIMTaHHE:

MpOsIBJIEHWEM HHTepeca K TMpPOLUIOMY UM  HACTOSIEMY POCCUMCKOU
MaTeMaTUKH, 1[eHHOCTHbIM OTHOLLIE€HWeM K  JIOCTW)KEHHSIM  POCCUMCKUX
MaTeMaTUKOB M POCCUMCKOW MaTeMaTH4yeCKOW ILIKOJIbl, K HCIO0J/Ib30BAHUI0 3TUX
JNOCTW)KEeHUM B IPYTUX HayKaX U TIPUK/IaZHbIX chepax;

2) rpa)kJjaHCKoe U [yXOBHO-HPaBCTBeHHOE BOCIIUTaHUe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTeN rpakJaHWHA U peau3alji ero
npaB, IIpeJCTaB/ieHMeM O MaTeMaTHYeCKMX OCHOBax (DYHKLIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJIEHW, MPOIelyp TPakJaHCKOTo o0imecTBa (Harpumep,
BBIOOPKI, OIPOCHI), FTOTOBHOCTBIO K 00CY)KIEHHMIO 3TUUECKUX MP00JieM, CBSI3aHHBIX
C TIPAaKTUYECKMM T[pHMMEHEHWeM [OCTW)KEHUM HayKd, OCO3HAaHUEM Ba’KHOCTH
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B [IeSITeIbHOCTH YUYEHOT0;

3) Tpy/il0BOe BoCcIMTaHUe:

YCTaHOBKOM Ha aKTUBHOE yyacThe B pelleHWU T[pPaKTUYecKuX 3azau
MaTeMaTU4YeCcKOl HarpaBJieHHOCTH, OCO3HaHWEeM Ba)XHOCTU MaTeMaThueCcKoro
oOpa3oBaHUs Ha TIPOTSDKEHWM BCEM >KU3HHU /I YCHEITHOW ITpodeccroHabHOM
JesiTe/IbHOCTU W Pa3BUTHEM He0OXOJUMBbIX yMeHHM, OCO3HaHHbIM BbIOOpOM U
MOCTPOEHUEM WHAVBU/YaTbHOM TpaeKTOpUK 00pa30BaHusl U XKU3HEHHBIX TUIAHOB C
YUETOM JINUHBIX UHTEPECOB U 00IIleCTBEHHBIX TTOTPeOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBI0 K SMOLIMOHAJIbHOMY UM 3CTeTUUeCKOMY BOCIPHUSITHIO
MaTeMaTHUeCKUX OOBeKTOB, 3ajjau, peIlleHWi, pacCyK/IeHWM, YMeHUI0 BUJETb
MaTemMaTUuecKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) I{eHHOCTH Hay4YHOTI'0 MO3HAaHHUSA:

OpUeHTaleld B [eSTeJlbHOCTU Ha COBPEMEHHYI) CHUCTeMY HayuHbIX
Tipe/iCTaB/eHnd 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS UesioBeKa, MPHUPOJbI U
o01lecTBa, MOHMMaHWEM MaTeMaTUueCKOW HayKu KakK cdepbl uenoBeueckoi
JesiITe/IbHOCTH, 3TAroOB €€ pa3BUTHUS M 3HAUYMMOCTH /i Pa3BUTUS LIMBUIM3ALUY,
OBJIaZleHeM SI3bIKOM MaTeMaTHMKU U MaTeMaTH4yeCKOW KY/bTYPOW KakK CpeJCTBOM
MO3HAaHWs MWpa, OBJAJIeHHEM TMPOCTEUIIMMU HaBbIKaMU MCC/e10BaTeTbCKOU
JesiTe/IbHOCTY;

6) ¢usuueckoe BocnuTaHue, ¢opMHpoOBaHHe KY/JIbTYPbl 3/10POBbSl M
IMOI[HOHA/IBHOTO0 0/1aronoyuns:



TOTOBHOCTBIO TIDUMEHSITb MaTeMaTWU4eCcKhe 3HaHWsS B HHTepecax CBOEro
3[JOpPOBBSl, BeJleHHs  3[0POBOTO  obOpa3a >ku3HU (3J0pOBOe  THTaHUE,
cbanaHCUpPOBaHHBIM pPEXUM 3aHATUM W OTAbIXa, peryJjspHas Qusnyeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTBHIO HaBblKa pe(ieKCUM, TPU3HAHWUEM CBOEro
T1IpaBa Ha OIIMOKY U TaKOTO Ke TIpaBa JIPyroro UejioBeKa;

7) 3K0/10rHYecKoe BOCIIUTAHMe:

OpHeHTaler Ha MpUMeHeHWe MaTeMaTUYeCKUX 3HaHWUW [IJI1 pelleHus 3a7ad
B 00/71aCTW COXPAHHOCTH OKpY’Kalolllell cpefibl, TJIaHUPOBaHUSI TIOCTYMKOB U
OLIeHKM WX BO3MOJKHBIX [OCHEeACTBUM [JI1 OKPY’Karolleld cpefbl, OCO3HaHUEM
r/106a71BbHOT0 XapaKTepa 3K0JIOTHUeCKUX TTPo0IeM U TyTel UX pelleHus;

8) ajanTanua K M3MEHALUUMCA YC/JIOBHUSM COIMA/TbHOM U MPHUPOJHOU
cpejbl:

TOTOBHOCTBIO K JeWCTBUSIM B YCJIOBUSIX HeOIpee/éHHOCTH, TMOBBIIIEHNUIO
YPOBHSI CBO€M KOMITETEHTHOCTH uepe3 MPaKTUUYeCKyI0 [1eITe/IbHOCTh, B TOM YMCJIe
yMeHWe YUUThCA y APYTUX JHofield, mpruobpeTath B COBMECTHOW JesTe/TbHOCTU
HOBBbIe 3HaHUS1, HABBIKA Y KOMITETeHLIUU U3 OTbITa APYTUX;

HeoOXOAUMOCTBI0 B (POPDMUDOBAHWM HOBBIX 3HAHUW, B TOM UHUCIIe
dhopMy/IMpoBaTh W/eH, TIOHSTHSI, TUTIOTe3bl 00 00BEKTaX U SIBIEHUSAX, B TOM UKCJIE
paHee HEU3BECTHBbIX, OCO3HaBaTb /JAe(ULUTBI COOCTBEHHbIX 3HAaHUW U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyal[di0, BOCIPUHUMATH
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TPeOyHOIIUii KOHTpPMep, KOPPEeKTUPOBATh
NIpUHUMaeMble pelleHus] U JeucTBUs, (OpPMY/IMpOBAaThb M OLIEHWBAaTb PHUCKU U
NoC/eICTBYSA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/IbHbIE YHHBepPCa/lbHbIe yueOHbIe /[eHCTBUS
Bba3oBble jioruyecKue AeiiCTBUA:

e BBISIBJISITb M XapaKTePU30BaTb CYLECTBEHHbIE TMPU3HAKKM MaTeMaTUueCKuX
OOBEKTOB, TIOHSITHM, OTHOIIEHWUN MeXJy TOHATUAMH, (OPMYIUPOBAThH
oripefie/ieHUsl TIOHSITUM, yCTaHaB/IMBaTh CYLeCTBEHHbIN MPU3HAaK KilacCU(UKaluy,
OCHOBaHHUS /1J1s1 000011{eHUs Y cCpaBHeHUsI, KpUTepUU MPOBOIMMOTO aHa/ln3a;

e BOCIIpMHUMAaTh, (OpPMYy/JHMpPOBaTb W  Tpeobpa3oBbIBaTh  CYXKIEHUS:
yTBep/WTe/IbHbIE U OTpULaTe/IbHbIe, eJUHUYHbIe, YaCTHBIE U 00I11e, YC/IOBHbIE;

e BBIIBJIITH  MaTemMaTH4eCKMe  3aKOHOMEpPHOCTH, B3aUMOCBSI3U U
NpOTUBOpeursi B (aKTaX, JaHHBIX, HaO/MOJeHUAX U YTBep)KAeHUsX, TpejaraTb
KPWUTEPUHU /151 BbISIBJIEHHSI 3aKOHOMEPHOCTE!N U MPOTHUBOPEYMIA;

e JleflaTb BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, [JeJYKTUBHBIX H
VH/YKTUBHBIX YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUU 110 aHaJIor1y;



e pa3bupaTh /0Ka3aTe/qbCTBA MaTeMaTUUeCKUX YTBepXKAeHuU (TIpsMble W OT
TIPOTUBHOTO),  MPOBOJUTh  CaMOCTOSATE/TbHO  HeC/IO)KHble  Jl0Ka3aTe/bCTBa
MaTeMaTH4YeCKuX (DakTOB, BbICTpaWBaTh apryMeHTal[{i0, MPHUBOJUThL TIPUMEPHI U
KOHTPITPUMEpPHI, 000CHOBBIBATb COOCTBEHHBIE PACCYK/IEHHS;

e BbIOMpaTh CTIOCOO pellieHUs yueOHOW 3aauM (CpaBHMBATh HECKOJILKO
BapUMAHTOB  pellleHWs, BbiOWpaTh Haubosiee  TOAXOMAIIMM C  YUETOM
CaMOCTOSITe/TbHO BbI/le/IEHHBIX KDUTEPUEB).

Ba3oBbie ucciefoBaTe/IbCKHe JJeHCTBUSL:

e MCIIO/b30BaTh BOIPOCHI KakK MCC/e[0BaTeNbCKUNA MHCTPYMEHT T103HaHUS,
dbopMy/nmMpoBaTh ~ BOMpOCH],  (DUKCUPYIOIIWE  TMpPOTUBOpeure,  IpoO/eMy,
CaMOCTOSITeJTbHO YCTaHaB/MBaTh UCKOMOe U JaHHOe, (POPMHUPOBAaTh THUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TIO3ULINI0, MHEHHE;

e TIPOBOJIUTH II0 CaMOCTOSITE/IbLHO COCTaBJEHHOMY IUJIaHy HEeCTO0XKHBIM
SKCTIePUMEHT, He0OoJbllioe WCCAe/JOBaHWe T10 YCTAaHOBJIEHUIO OCOOeHHOCTel
MaTeMaTUueCKOTro 00beKTa, 3aBUCUMOCTel 00BeKTOB MexKay cob60ii;

e CAMOCTOSITe/ILHO (hOPMYJ/IMPOBAaTh 0000IIeHHsT ¥ BBIBOJLI TI0 pe3yJibTaTaM
NpoBeJEHHOTO0  HaO/MOfeHUs, WCCAeIoBaHUs, OLIeHWBATb  [JOCTOBEPHOCTh
TI0JTyUeHHBIX Pe3y/IbTaTOB, BLIBO/IOB M 0000IIeHNI;

e TIPOTHO3MPOBAaTh BO3MOJKHOE pa3BUTHE TIpoL[ecca, a TakKXKe BbIABUraTh
TIPe/ITIO/I0’KEeHHSI O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabora c undopmanueii:

e BBISB/IATH HEAOCTAaTOYHOCTb U UW30OBITOYHOCTH UH(OPMAIUK, [AaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

e BbIOMpaTh, aHAIU3UPOBATh, CHCTEMATU3WPOBAaTb M WHTEPIPETHPOBAThH
rMH(MOpPMaI1IO pa3TMUHbIX BUJOB U (JOPM Tpe/iCTaB/IeHUS;

o BbIOMpaTh (opMy Tpe/cTaBAeHUs WHPOPMAIMM U WUIFOCTPUPOBATh
pelllaeMble 33/lJauM CXeMaMH, JharpaMMaMH, MTHOU rpaduKoi U uX KOMOWHALIUSIMU;

e OIIeHMBAThb HaZAEKHOCTb WHGMOOPMAIUM 110 KPUTEpUsM, TpeJyiIoXKeHHbIM
yuuTesieM Uik CPopMyTUPOBAHHBIM CaMOCTOSITeTbHO.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe JeHCTBHUS:

e BOCIIPUHUMATh U (HOPMYJIHMPOBaTh CY)K[eHUSI B COOTBETCTBUU C yCIOBUSIMU
W LeasIMHu OOIeHus], SICHO, TOYHO, IPAMOTHO BBbIpaXkaTb CBOKO TOUKY 3DeHHUs B
YCTHBIX U THUCBbMEHHBIX TeKCTaX, [iaBaTh MOSCHEHHUs T0 XOAY pelleHus 3aJauu,
KOMMEHTUPOBATh T0/IyUeHHbIN pe3y/bTar;

e B X0Jle 00CY>KJeHUs 3aJjaBaTh BOMPOCHI 10 CYIIIECTBY 00CY»X/1aeMOU TeMbl,
npo0sieMbl, pelllaeMON 3aZlaud, BbICKA3bIBaTh W/IeW, HalleJleHHble Ha TIOMCK
pellleHusi, COTOCTaB/sATh CBOU CYXXIAEHUS] C CYXKIEHUSIMU [PYTHMX YyuaCTHUKOB
nvasiora, oOHapy’KWBaTh pa3/vure W CXOJCTBO IO3UIIMMA, B KOPPeKTHOH (opme
dbopmMyMpoBaTh pa3HOI/IaCUsi, CBOU BO3PaKeHHUsl;



e TIPEJICTAB/SATH pe3y/IbTaThl PellleHHs 3a/ilauH, SKCIIePUMeHTa, UCCeIoBaHus,
TIpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (opMaT BBICTYIUIEHHsS C YUETOM 3afiau
npe3eHTalud ¥ 0COOeHHOCTeH ayIUTOpHH;

e TIOHMMATh U WCIIOJIb30BaTh MPEUMYIeCTBa KOMaHAHOW W WHAWBHUAYaTbHON
paboThI MIpH pellleHNH YueOHbIX MaTeMaTUUeCKUX 3a7iauy;

e TIPUHMMATH IieJIb COBMECTHOM [esiTe/IbHOCTH, TUIAaHUPOBATh OpTraHU3al[Hio
COBMECTHOM PpaboThl, pacripefieNiiTh BUBI pabOT, AOroBapuBaThCs, OOCYKIATh
TIPOLIeCC U pe3yibTaT padboThl, 000011[aTh MHEHHS HeCKOJIbKHUX JTFO/IeH;

e ydacTBOBaThb B TPYyMMNOBBIX (opMax paboTbl (0bcyXKaeHHs, 00MeH
MHEHHUSIMH, MO3TOBbIe INTYPMbl W [PYTHe), BBINOIHATH CBOIO YaCTh pabOTHI U
KOODZMHUPOBAaTh CBOW JEMCTBUS C [PYTMMH WieHaM{d KOMaH/Ibl, OLI€HHUBAaTh
KaueCTBO CBOEro BKJ/ajia B OOLWI TIPOAYKT MO KpUTepusiM, CHOpMyIMpOBaHHBIM
y4aCTHUKaMH B3aWMOZIECTBHSI.

Peryn1AaTHBHBIE YHHUBepPCA/IbHbIE yUeOHbIe JeiCTBHUs

Camoopranu3anusa:

e CAMOCTOSITEJIbHO COCTAB/IATH TUIaH, aJTOPUTM pelleHus 3ajauu (WId ero
YyacTb), BBIOMpATh CrocoO pelleHUs C YUETOM HMEIOL[UXCS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBaTb U KOPPEKTHPOBAaTh BapHAHTHI
pellieHni ¢ y4éTOM HOBOU UH(MOPMaILUU.

CaMOKOHTPO/Ib, 3MOIL[HOHA/TbHBIA HHTE/VIEKT:

e B/aJeTb criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJbTaTa
pellieHus] MaTeMaTUYeCcKOU 3a/1aum;

e TIpeJBUJETHh TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTb MPH pellleHuy 3afiaui,
BHOCUTb KODDEKTHUBBI B [IesITeTbHOCTb HAa OCHOBe HOBBIX 0OCTOSITE/IBCTB,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

e OLIEHMBAaTb COOTBETCTBUE pe3y/bTara [esiTe/JIlbHOCTU TIOCTaBAeHHOW e/ 1
YCJIOBUSIM, OOBSICHATH MPUUUHBI JOCTHXKEHUS WU HeJOCTV)KeHUS Lie/iv, HaXOAUThb
OIITHOKY, ZIaBaTh OI[€HKY MPHOOPETEHHOMY OTIBITY.

INPEJAMETHBIE PE3YJ/IbTATbBI

K koHily ofyueHus B 7 Kijacce OOyYarOL[UICS TIO/NYyUUT CJieAytoliye
npeZiMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

BbIMonHATb, coueTasi yCTHble W MHUChbMEHHbIE TIPUEMBI, apudMeTHUecKue
JeMCTBYS C paljuOHa/IbHBIMUA YHUC/IAMHU.

HaxoauTh 3HaueHUs YMCIOBBIX BbIpaKeHWH, MPUMeEHSATb pa3HOOOpas3Hble
CrocoObl ¥ TIPUEMBI BBIYMC/IEHUST 3HAUEHH POOHBIX BBIPAYKEHUH, COZepXKallixX
0OBIKHOBEHHbIE U JieCATUUHBIEe Apo6u.



[TepexoauTh OT OfHOUW (DOPMBI 3aIlMCH uucen K Apyroi (rmpeoOpa3oBhIBaTh
JeCITUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [EeCITHUHYIO, B
YaCTHOCTH B 6€CKOHEUHYIO IeCITUUHYIO JIPO0B).

CpaBHUBAaTh U YIIOPSII0UMBATh PalfMOHA/bHbIE UKC/Ia.

OKpyI/IaTh Ynca.

BbINo/HATE IPUKKUAKY U OLIEHKY pe3y/ibTaTa BbIUMC/IEHUM, OLIEHKY 3HaueHUi
UYKMCJIOBLIX BbIpakKeHWM. BBIMOMHATL AEMCTBUS CO CTeNeHsMU C HaTypabHbIMHU
TOKa3aTesisiMHU.

[IpumMeHATb  TIPU3HAKKM  JEe/JMMOCTH, pa3/ioKeHWe Ha  MHOXKUTEIU
HaTypa/bHbIX UMCe.

PellaTh TIPaKTHUKO-OPUEHTUPOBAHHbIE 3aJjauM, CBsi3aHHble C OTHOIIEeHHEeM
BeJIMYMH, TMPOMNOPLMOHATBHOCTBIO BEJWUMH, TIPOLIEHTaMW, WHTepPHpeTUpPOBaTh
pe3y/bTaThl pelieHus 3afiad ¢ yYETOM OrpaHUYeHMM, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsnredpanuecKne BbIPa)KeHHS

Vcrnosib30BaTh anrebpanyeckyr0 TEPMUHOJOTHIO M CUMBOJIMKY, TTPUMEHSITb
eé B Ipoliecce 0CBOeHUs1 yueOHOro MaTepuara.

Haxoauth 3HaueHuWss OyKBEHHBIX BBIPDa)KEHHI TIPW 3aJaHHBIX 3HAUEHMSIX
repeMeHHBIX.

BbimosHATE  mpeoOpa3oBaHWsS — 11€JIOTO  BBIPDA)KEHHSI B~ MHOTOWIEH
TIpUBe/ieHreM TI0/J0OHBIX C/laraeMbIX, paCKpPbITHEM CKOOOK.

BbINO/HATE yMHOXKEeHHWE OJJHOW/IeHa Ha MHOTOWIeH M MHOrouieHa Ha
MHOT'OYJIeH, IPUMEHSATD (DOPMYJIbI KBa/IpaTa CYMMBbI M KBaZipaTa pa3HOCTH.

OcylllecTB/IATL pa3/iokeHue MHOTOWIEHOB Ha MHOXKWUTeTU C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIIlero MHOXKWTeNs, TPYIITAPOBKH  CJlaraeMbIX,
ripuMeHeHus1 (HOpMYyJT COKPAILIEHHOTO YMHOKEHUSI.

[TpuMeHsTb MpeoOpa3oBaHUsi MHOTOUJIEHOB [I/Isl pellieHus] pa3/inyHbIX 3a7jau
13 MaTeMaTUKH, CMeXXHbBIX TIPe/IMEeTOB, U3 peasibHON MPaKTUKHU.

Vcrionb3oBaTh CBOWMCTBA CTereHel C HaTypa/JibHbIMHU T1OKa3aTeasiMu  [I7ist
nipeoOpa3oBaHus BEIPAKEHU.

YpaBHeHMs U HEPaBeHCTBA

PemiaTh /iMHeVHble ypaBHEHUsSI C OJHOM IepeMeHHOM, TpPUMeHss MpaBW/a
repexoZia OT UCXOJHOTO YpPaBHEHUS K PaBHOCU/IBHOMY emy. IIpoBepsiTh, siBasieTCs
JIU YKUCJI0 KOpPHeM ypaBHeHUs. [IpuMeHsTb rpaduueckre MeTOZbl TIPH pellleHun
JIMHEWHBIX YPAaBHEHUU U UX CUCTEM.

[Togbupare mpuUMepbl IMap YHCes, SB/SIOIMIMXCS pellleHrneM JIMHEeHHOTro
YPaBHEHUS C IBYMsI [lepeMeHHbIMHU.



CTpouTh B KOODJWHATHOW IJIOCKOCTH TpauK JUHEWHOTr0 ypaBHEHHsI C
JBYMsI TIepeMeHHbIMU, TI0/Ib3ySICh TIpaMKOM, MPUBOJUTH TPUMEPHI pelleHus
yPaBHEHUSI.

PertiaTh cCTeMbI IBYX JIMHEMHBIX YpaBHEHUH C ByMsl lepeMeHHbIMU, B TOM
4yuCIIe rpaguuecku.

CocTaBnsiTh U pellaTb JIMHEWHOe ypaBHEHWE WM CUCTeMY JIMHEWHBIX
ypPaBHEHHM TI0 YCJIOBUIO 3a/j|aud, WHTEpPIpPeTUpOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/lau¥ M0JyYeHHbIN pe3yJibTar.

DyHKIMH

M306pakaTh Ha KOOPAWMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIME 3a/JaHHBIM
KOOpZAMHATaM, JIy4YH, OTPe3KH, UHTepPBaJbl, 3alMChIBaTh UMCIOBbIE IPOMEXXYTKU Ha
anrebpanueckoM si3bIKe.

OTmeuaTh B KOOD/IMHATHOW TUIOCKOCTU TOUKU TIO 3aJlaHHBIM KOOpZMHATaM,
CTPOUTh TpapUKy TMHENHBIX QyHKUWNA. CTPOUTh rpavk QyHKLIWU y = |X|.

OnuceiBaTh C TIOMOLIbIO (PYHKIMM UW3BECTHblE 3aBUCUMOCTH MEXIY
BeJIMUMHAMU: CKOPOCTb, BpeMsi, PAaCCTOsIHWE, LieHa, KOJIAYeCTBO, CTOHWMOCT,
TTPOU3BOIUTE/ILHOCTD, BpeMsi, 00bEM pabOThI.

HaxoauTtb 3HaueHue (yHKLMU 110 3HAUEeHHUIO eé apryMeHTa.

[TonumaTh rpadurueckuii criocob TpeCTaBlIeHUs W aHaiu3a HUH(OpMaIuy,
M3BJ/leKaThb U UHTEPIPeTHPOBAaTh UH(POPMALUIO U3 TpadMKOB peanbHbIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHily obyueHuss B 8 Kjacce o0OydYaroluiics TONYyUUT CregyroIue
rpeIMeTHbIE Pe3yJ/bTaThl:

Yuc/ia ¥ BbIYMC/IeHUA

Vicnosib30BaTh HauvajbHbIe TIPEJCTaBIEHUS O MHOXKECTBE [elCTBUTE/bHBIX
yuices1 Ji/isl CpaBHEHUS, OKPYT/IeHUs ¥ BBIUMC/IeHNH, n300pa)kaTh AelCTBUTeTbHbIe
yuc/ia TOUKaMy Ha KOOPJWHATHOM TMPSIMOU.

[TpyMeHATb TOHATHE apupMeTHUeCKOro KBaJpaTHOTO KOPHS, HaXOAWUTb
KBajJjpaTHble KOPHH, BBITIOJNHATL TpeoOpa30BaHusl BBIPAYKEHUM, COZep Kallux
KBaJJpaTHbIe KOPHU, UCTIO/Ib3YS1 CBOUCTBA KOPHEW.

Wcnonb3oBaTh 3amucy OOMBILIMX U MasblX YUCeT C TIOMOLIBIO 1eCSTUUHBIX
npobeii v cTerneHeit uncia 10.

AnrebpanuecKne BbIpa)KeHHs

[IpyuMeHATb TIOHSTHE CTeMeHW C LeJbIM T[l0Ka3aTejeM, BbIMIOJIHATh
npeoOpa30BaHus BbIPa’KeHUM, CO/iepyKalliiX CTeleHH C Lie/IbIM IToKa3aTesieM.

BLITIOSTHATE TOXKAECTBeHHbIe TIpeoOpa30oBaHusl paljMOHATbHBIX BbIpAaXKeHUM
Ha OCHOBe MpaBu/ JIeHCTBUI Ha/l MHOTOU/IeHaMU 1 anrebpanyecKUMU Ipo0siMu.

PacksazibiBaTh KBa/[paTHbIN TPEXUIEH HA MHOKUTEJIH.



[TpuMeHsTH peobpa30oBaHUsT BbIPAKEHUH /IJisl pellieHHsl pa3/TMUHbIX 3a/layu U3
MaTeMaTHKH, CMe>KHbIX PeMEeTOB, U3 PeaibHOM MPAKTUKU.

YpaBHeHus U HepaBeHCTBa

Pelllath /iMHelHbIe, KBaJ[paTHble YpaBHEHHUs W pallMOHA/IbHble ypaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUU C IBYMsI TTIepEMEHHbIMU.

[TpoBOAUTE TpOCTeMIIME UCCIeO0BAaHUSI YPaBHEHUM U CUCTeM ypaBHEHWH, B
TOM YKCJIe C IPUMeHeHreM rpapuueckux rnpezcraBieHnii (yCTaHaB/IMBaTh, UMeeT
JI ypaBHeHUe WM CUCTeMa YpaBHeHUM pelleHusi, eC/id UMeeT, TO CKOJIBKO).

[TepexoauTh OT cC/IOBeCHOM (OPMY/IHMPOBKH 3a/laud K eé anrebpanueckoit
MOZle/Id C TIOMOLBI) COCTaB/IeHHWs YPaBHEHUSI WM CUCTEMbl ypaBHEHWH,
VHTEepPIpPeTHPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauy [TOTyYeHHBIN pe3yJ/IbTarT.

[IpuMeHsITb CBOMCTBA YKCJIOBBIX HEPABEHCTB /i CpaBHEHHs, OLIeHKH,
pellaTh JMHelHble HepaBeHCTBA C OJHOM TepeMeHHOM U UX CHUCTeMbl, 1aBaThb
rpapuueckyr0 MW/UTIOCTPALIMI0 MHOXXeCTBA peLIeHWd HepaBeHCTBA, CUCTEMBbI
HepaBeHCTB.

DyHKIUU

[ToHMMaTh ¥ KCIOMb30BaTh (PYHKLMOHA/IbHbIE TIOHSITUSL U S3bIK (TEPMUHBI,
CUMBO/IMUeCKre 0003HaueHus ), Orpefe/saTh 3HaueHWe (YHKLIUW T0 3HAaUeHUIO
apryMeHTa, oripeJie/isiTb CBOMCTBA (DYHKI[MH T10 eé TpaduKy.

Ctpoutb rpayku 3/eMeHTapHbIX (YHKLWA BUJA:

y = k/x, y =x2, y = x3,y = x|, y = VX, OnuChIBaTh CBOICTBAa UMCIOBOM
(byHKIMY 110 eé rpaduKy.

K koHily obyueHuss B 9 Kjaacce o0ydYarluics TOJNYyUUT Creyroliue
rpeIMeTHbIE pPe3yJbTaThl:

Uucia ¥ BBIUMC/IEHUS

CpaBHUBaTh U yIOPSI0UMBaATh PALIMOHAJIbHBIE U UpPal[MOHA/IbHbIE YUC/IA.

BbInonHATE  apU(MeTHUYecKde [eWCTBUS C palMOHA/JbHBIMHA UKC/IaMH,
couetass yCTHble UM TNHUCbMEHHble TPUEMBI, BBINIOJHATh BBIUKC/IEHUS C
VppalyOHaIbHbIMU UKC/IaMHU.

HaxomuTe 3HaueHWs CTeleHed C LeJbIMM [OKasaTeasiMd W KODHEH,
BBIYMC/ISITh 3HAUEHUSI UMC/IOBBIX BhIPA’KEHUM.

OKpyr/isiTh  [1eCTBUTE/IbHbIE UWUCJIA, BBITIOJIHATh TIPUKWAKY pe3yJsbTaTa
BBIUMC/IEHUH, OL|€HKY UHC/IOBBIX BbIPa’KEHUI.

YpaBHeHus1 U HepaBeHCTBA

Peliath /MHelHbIe W KBaZipaTHbIe yPaBHEHWS, YPaBHEHHs, CBOJSIIUECS K
HUM, MPOCTelIe JpoOHO-pallOHa/TbHbIE YDaBHEHMS.

PermaTh cucTeMbl ABYX JIMHEWHBIX YpPaBHEHWW C [ABYMsI TePEMEHHBbIMU M
CUCTeMbI IBYX YPaBHEHHH, B KOTOPBIX O/JHO YPaBHEHHeE He SIB/SIeTCS IMHEUHBIM.



PelllaTh TEKCTOBBIE 3a7jaui aireOpaniueckuM CII0OCOOOM C  ITOMOIIBIO
COCTaB/IeHUs ypaBHEHUS UM CUCTeMBI [IByX yPaBHEHUH C IByMs llepeMeHHBIMH.

[TpoBOUTh MpOCTeMILIEe UCC/Ie[J0OBaHUSI YPaBHEHUM U CUCTEM ypaBHEHUM, B
TOM YKCJie C IPUMeHeHreM rpauuecKux rpejcTaB/ieHuii (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHEHHE WM CUCTeMa ypaBHEHWH pellleHusi, eCii MMeeT, TO CKOJIbKO, U
rpouee).

Pemiate /MHeliHble HepaBeHCTBA, KBaZlpaTHble HepaBeHCTBA, H300pakaTh
pellleHMe HepaBeHCTB Ha YWC/IOBOM IPSIMOM, 3alvChIBaTh pelleHHe C MOMOLIbH
CUMBOJIOB.

Pematb cucTeMbl JIMHEWHBIX  HEPAaBEHCTB, CUCTEMbl  HEPaBEHCTB,
BK/IIOYAIOLI[Me KBa/IpaTHOe HEPaBeHCTBO, U300pa)kaTb pellleHWe CUCTeMbl
HepaBeHCTB Ha YKCJI0BOW MPSIMOM, 3alIMChIBATh pellleHre C TOMOLLbI0 CHMBOJIOB.

Vcrnosib30BaTh HEpaBeHCTBA TIPU pellieHrH Pa3/InyHbIX 3a/au.

DOyHKIMH

PacriosHaBaTh (YyHKIMM H3yueHHbIX BHJOB. [loka3biBaTh CxemaTUueCKd

pacroJ/io)keHre Ha KOOP/IMHATHOM M/IOCKOCTU rpadukoB QyHKIUM BUga: y = kx, y
2 3

=kx+b,y=kix,y=ax +bx +c,y=x,y=VX,y = |x|, B 3aBUCMMOCTH OT

3HaueHWH KO3()(PULIMEHTOB, ONMChIBATh CBOMCTBA (DYHKLMM.

CrtpouTh ¥ M300pakaTh CxemMaThuecKd rpaduku KBaJpaTUUHBIX (DYHKLIWH,
OMMCHIBAaTh CBOMCTBA KBAJPaTUUHBIX (PYHKLIUM M0 UX TpaduKam.

Pacno3HaBaTh KBaJpaTUUHYHO (PYHKLUIO MO (OpMYyJie, TIPUBOJUTb PUMEPLI
KBa/IpaTUYHBIX (DYHKLIUM U3 peasibHOM >KU3HU, (U3UKH, TeOMeTPUH.

Yuc/ioBble NOC/IeA0BaTe/IbHOCTH U MPOrpeccuu

Pacrio3HaBaTh apu(MeTHUeCKyl0 M TeOMeTpPUUeCKyH) MpOrpecCUyd Tpu
pa3HbIX criocobax 3aJaHusl.

BBINMOMHATL  BBIUKC/AEHUS C  UCIOJAb30BaHMEeM (OpMyn n-TO  4jieHa
apu(pMeTHUYeCcKoi U reOMeTpUUeCKOW MPOrpeccuii, CyMMbI TIePBbIX N U/I€HOB.

M300paxkaTh ueHbI II0C/Ie[JOBAaTe/IbHOCTY TOUYKAaMU Ha KOODAWHATHOU
TIJIOCKOCTH.

Pellath 3aziauM, CBsi3aHHbIE C YMC/IOBBIMM [0C/I€/IOBATE/ILHOCTSMH, B TOM
yucsie 3aJjauu U3 peasibHOM >KU3HU (C MCIOb30BaHUEM KaJIbKYJ/ISITOPa, LA(PPOBBIX
TeXHOJIOTUH).



TEMATHUYECKOE IVTAHUPOBAHUE
7 KITACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3je/ioB U TeM (uudposBbie)
Ne n/nn Konrtposbabie IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
paboThI padoThI
pecypchl
bubmuoreka IIOK
B T .Y 25 1
PIPIKEHHA. TONAECTBA. 7 PABHEHIA https://m.edsoo.ru/7f415b90
bubmoreka LIOK
PymnKun 15 1 https://m.edsoo.ru/7f415b90
bubmmoreka LIOK
CrerneHb C HaTypaJibHbIM IOKa3aTeseM. 15 1
https://m.edsoo.ru/7f415b90
MHorousieHbl 15 1 Bubnmorexa [OK
https://m.edsoo.ru/7f415b90
®opmyJibl COKPALLIEHHOTO YMHOXEHHS 15 1 Bubmaorexa [IOK
pMy baty y https://m.edsoo.ru/7f415b90
. . b K
CucTeMbl TMHEWHBIX YPaBHEHUMN 13 1 ubmotexa O
https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
TosToperue 1 0000w exHe 4 1 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



8 KIIACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaunmeHoBaHMe pa3je/ioB U TeM (uudposbie)
Ne n/nn Konrponbneie IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchl
b K
1 Uucsia u Belurc/ienvs. KBagpatHbie KOpHU 15 ubmotexa O
https://m.edsoo.ru/7f417af8
5 Yucna v BbruncieHus1. CTereHs C 1je/1bIM 7 bubmoreka LIOK
roKasarejiemMm https://m.edsoo.ru/7f417af8
3 Anrebpaniueckue BbIpayKEHUSI. 5 1 bubmmoreka LIOK
KBagpatHbIli TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckrie BeIpaKeHHS. 15 1 bubmuoreka LIOK
Anrebpanueckas po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBajparHblie 15 1 Bbubmoteka LIOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 U HepaBeHCTBa. CUCTEMBI 13 bubmoreka [IOK
ypaBHeHUM https://m.edsoo.ru/7f417af8
7 YpaBHeHus1 U HepaBeHCTBa. HepaBeHcTBa 12 1 Bubmorexa [IOK
https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
8 oD .0 5
YHKLHH. LICHOBHBIE HORATHA https://m.edsoo.ru/7f417af8
bubmioreka LIOK
9 o | 9
YHKUHH. TUCIIOBbIE QYHKLH https://m.edsoo.ru/7f417af8
b K
10 [TorTOpeHMe 1 0600IIeHHEe 6 1 nbnmorexa I10
https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



9 KJ/TACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
HaumMeHoBaHMe pa3je/ioB U TeM (uudposrbie)
Ne n/nn KonrpoibHaeie IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBaTe/IbHbIE
padoThI paboTbI

pecypchbl

Yucna v BbIUKUC/IeHus. [JelicTBUTe/NbHbIe 9 bubmioreka LIOK

yrcia https://m.edsoo.ru/7f419d08

YpaBHeHUs1 1 HepaBeHCTBA. Y paBHEHUS C 14 1 bubnmoreka LIOK

OJJHOU ITepeMeHHON https://m.edsoo.ru/7f419d08

YpaBHeHus1 U HepaBeHCTBAa. CHUCTEMBI 14 1 bubnuoreka LIOK

ypaBHeHU! https://m.edsoo.ru/7f419d08
b K

YpaBHeHus1 1 HepaBeHCTBa. HepaBeHCTBa 16 1 ubmmotexa HO
https://m.edsoo.ru/7f419d08
bubmoreka LJOK

D 16 1

YHKIHH https://m.edsoo.ru/7f419d08

bubnmmoreka LJOK

q 15 1

HCTIOBBIE TOCICAOBATENLHOCTH https://m.edsoo.ru/7f419d08
[TorTOpeHMe, 06001I[eHIe, CHCTEMaTH3aIUs 13 1 bubmmoreka LIOK
3HaHUM https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



IIOYPOYHOE IVNTIAHNPOBAHUE

7 KITACC
Mara J/IeKTPOHHBIE I{U(pPOBHIE
KosinuecTBo yacos u3yuyeHusi  oOpa3oBarTe/IbHbIE PeCypChl
n/n Tema ypoka KonTpo
Bcero JIbHBbIE
pabdoThI
1 IToHsiTHE palMOHaIBHOIO YKMC/ia 1
2 UucoBele BbIpaXKeHUs 1
3 BripakeHusi ¢ mepeMeHHbBIMUA 1
4 [JomycTuMble 3HaUeHUs TepeMeHHON 1
5 BripakeHusi ¢ iepeMeHHbBIMUA 1
6 CpaBHeHMe 3HaueHHH BbIpayKeHUU 1
7 CpaBHeHMe 3HaUeHU! BbIpaKeHUU 1
8 CBOIICTBa elCTBUM HaJ, paliOHa/IbHBIMU UKC/IaMU 1
9 CBOWCTBA IeUCTBUM HaZ, pal{MOHAbHBIMU YMC/IaMU 1
10 CBOWCTBA eUCTBUM HaJ, pallMOHaIbHBIMU UHC/IaMU 1 Bubnmorexa TIOK
https://m.edsoo.ru/7f4211de
Bbubmmoreka LIOK
1 Toxpecrsa 1 httDS://Hl.edSOEI‘U/7f42 1382
12 ToxxgecTBeHHbIe IPe0Opa30BaHMst BHIPAXKEHUH 1 Bubmorexa [JOK
https://m.edsoo.ru/7f42154e
13 ToxxgecTBeHHbIe TIPe0Opa30BaHMst BBIPDAXKEHUH 1 Bubmiorexa [JOK
https://m.edsoo.ru/7f4218be
14 ToxxgecTBeHHbIe IPe0Opa30BaHMsI BHIPAKEHUH 1




bubmioreka LIOK

15 Mpapnna packpeITHs CKOGOK https://m.edsoo.ru/7f41fafa
16 [TpuBeieHMe TIOAOOHBIX C/IaraeMbIX ngj;;?:iigg}; £41feec
bubsmoreka IIOK
17 [TpuBeieHMe OAOOHBIX C/IaraeMbIX hitps://m.e dsogruﬁ £41fafa
18 YpaBHeHue U ero KOpHU
19 [IpaBuna l:[JpEOGpEBOBaHI/IH ypaBHeHUs], PaBHOCU/ILHOCTb
yPaBHEHUH
20 JIuHeliHOe ypaBHeHUe C OZJHOU repeMeHHON
21 PemeUHHe yPaBHEHHWI C OJHUM HeW3BeCTHbIM, CBOJSALIUXCS K bubmoTeka LIOK
JIMHEVHBIM. https://m.edsoo.ru/7f420482
2 PemeUHHe YPaBHEHUM C OJHUM HEeU3BeCTHBIM, CBOZSIINXCS K Bbubmmoreka IIOK
JINTHEeUHBIM. https://m.edsoo.ru/7f420482
73 PertieHrie OCHOBHBIX 3a/]au Ha Apo6OU, TIPOL[eHThI U3 PeaTbHOU Bbubmmoreka IIOK
[PaKTUKU https://m.edsoo.ru/7f42064e
24 PeriieHrie OCHOBHBIX 33/]a4 Ha J[pOOU, TIPOLIEHTHI U3 pPeabHOU Bbubmmoreka IIOK
[IpaKTUKUA https://m.edsoo.ru/7f420806
95 KoHTponbHasi paboTa 1o Teme bubmoteka LIOK
" Bripakenus. Toxzaectsa. YpaBHeHUs " https://m.edsoo.ru/7f4209a0
bubmoteka LIOK
26 HHCroBbIe MPOMEXYTKH httDs://rn.edSO(])_Fru/7f41dff2
97 YucnoBele NpoMeXXyTKU. PaccTosiHre Mexxy BYMsl TOUKaMU bubmoreka IIOK
KOOpJMHAaTHON MpSIMOM https://m.edsoo.ru/7f41de76
78 IIpssmoyrosibHas CHCTeMa KOOPAMHAT. Abcimcca v opuHaTa bubmoteka LIOK
TOUKU Ha KOOPAUHATHOU IJIOCKOCTHU https://m.edsoo.ru/7f41e16e
729 UreHue rpadMKOB peasibHbIX 3aBUCHMOCTeM bubmoteka LIOK

[Tpumepsl rpaduKoB, 3a/laHHbIX (opMyTamMu

https://m.edsoo.ru/7f41ea24




Yrto Takoe hyHKLIUS

bubmioreka LIOK

30 https://m.edsoo.ru/7f41ef06
31 I'paduik dhyHKIMY U ee CBOMCTBa bubmoTeka LIOK
https://m.edsoo.ru/7f41f078
32 OyHKLMA Y = kX U ee rpaQuK. bubsmoreka IIOK
https://m.edsoo.ru/7f426d1e
33 OyHKUMA Y = kX U ee rpaduK. Bbubmmoreka IIOK
https://m.edsoo.ru/7f41f078
34 JlunetriHasi GyHKLMS U ee rpadrK bubmoreka LJOK
https://m.edsoo.ru/7f426d1e
35 JlunetiHasi GyHKLMS U ee rpadrK bubmioTeka [IOK
https://m.edsoo.ru/7f426d1e
36 JIunetiHast GyHKLMS U ee rpadrK bubmioreka [IOK
https://m.edsoo.ru/7f426d1e
. bubmmoreka LIOK
37 Juneiinas QyHKUus 1 ee rpaguK httDs://m.edsoclfru/7f426d1e
38 I'paduk byHKUMK y =[X|
39 KycouHo 3asiaHHble (QyHKLIUU
" " bubmoreka [JOK
40 Kormponkras pabota no Teme "®yHia httDs://m.edsogru/7f41f50a
a1 CrerneHb C HaTypaJbHbIM [0Ka3aTesleM. bubmoreka IIOK
https://m.edsoo.ru/7f4211de
0 CBOIICTBa CTerNeHu C HaTypa/bHbIM I0Ka3aTeseM. bubmioTeka [IOK
https://m.edsoo.ru/7f421382
43 CBoliCTBa CTereHy C HaTypa/IbHbIM [10Ka3aTesieM. Bbubnuoreka LIOK
https://m.edsoo.ru/7f42154e
44 CBOIICTBa CTeleHU C HaTypa/ibHbIM ITOKa3aTesieM. bubmoreka [IOK

https://m.edsoo.ru/7f4218be




OpnouwteH. CTaHAapTHBIN BUZ, OAHOWIEHA. Y MHOXKEHMe

45 1
O/IHOU/JIEHOB

46 OpHousneH. CTaHJapTHBIA BUJ, OAHOU/IEHA. 1

47 YMHOXeHre OIHOUY/IEHOB 1

48 YMHOXeHue OJHOUY/IeHOB 1

49 Bo3BeneHue olHOU/IeHa B CTeleHb 1

50 DYHKIUA Y = X’ uee rpaduk 1

51 ®yHKLMS Y = X° 1 ee rpaduK 1

52 DYyHKIUA Y = X uee rpaduk 1

53 OYHKIMA Y = X° U ee rpaduk 1

54 O NpOCTBIX U COCTABHBIX YUC/IAX 1

55 KoHTtponbHas pabora no Teme "CremneHb C HATypaJbHBIM 1

rokasarejyiem"
. bubmmoreka IIOK

56 MHorousieH ¥ ero cTaHJapTHbIN BUJ 1 4

https://m.edsoo.ru/7f42276e
. bubmoreka LJOK

57 MHorousieH ¥ ero CTaHIapTHbIN BUT, 1 4
https://m.edsoo.ru/7f422930

58 I[puBeieHre MTOAOOHBIX UIEHOB 1
bubmoreka IIOK

59 Crio)keHWe U BbIUUTaHHE MHOTOWIEHOB 1
https://m.edsoo.ru/7f422af2
bubmoreka IIOK

60 Crio)keHWe U BbIUUTaHWE MHOTOWIEHOB 1
https://m.edsoo.ru/7f422cc8

61 YMHOXeHHe MHOrOuJieHa Ha O/JHOU/IEH. 1

62 YMHOKeHre MHOTOU/IeHa Ha O/THOUJIEH. 1

63 BriHeceHMe 00111er0 MHOXKHTESTS 32 CKOOKH. 1 bubmmoreka LIOK
https://m.edsoo.ru/7f423312

64 BriHeceHHe 00111er0 MHOKUTEIS 38 CKOOKHU. 1 Bubmioreka IIOK

https://m.edsoo.ru/7f423312




bubmioreka LIOK

65 YMHOXeHre MHOro4/IeHa Ha MHOTO4JIeH
https://m.edsoo.ru/7f423182
66 YMHOKeHre MHOroujieHa Ha MHOTO4J/IeH Bubmiotexa OK
https://m.edsoo.ru/7f423182
bubsmoreka IIOK
67 Cnocob rpynmHposKy httDs://rn.edsoEru/7f423312
68 Crioco6 TpyTmUpoBKH Bbubmmoreka IIOK
https://m.edsoo.ru/7f423312
69 JesieHure c 0CTaTKOM
70 KonTposbHas paboTa 1o Teme "MHorouieHs!"
- Ksazpat cymmel. KBagpaT pa3sHOCTH. bubmoteka LIOK
72https://m.edsoo.ru/7f424327a
7 Ksazpar cymmel. KBagpaT pasHOCTH. Bubmioreka IIOK
https://m.edsoo.ru/7f42464a
73 PasnokeHne MHOro4/ieHa Ha MHOXKUTEJIU C IIOMOLL[BIO bubnvoreka LIOK
KBa/[paTOB CYMMbI ¥ pasHOCTH https://m.edsoo.ru/7f4239de
74 PassiokeHre MHOTOU/IEHAa HA MHOXKUTEIU C TIOMOLLIBIO bubmioTeka [IOK
KBa/JI[paTOB CYMMbI U pa3HOCTH https://m.edsoo.ru/7f4237fe
75 dopMmyJsia pa3HOCTU KBaZIpaToB bubmioreka 1IOK
https://m.edsoo.ru/7f424c12
76 dopMyJsia pa3HOCTU KBa/IpaTOB bubmoTeka [IOK
https://m.edsoo.ru/7f4251d0
77 PasnoxeHre MHOrou/ieHa Ha MHOXKUTEJIA C TIOMOLL[bIO Bbubmmoreka IIOK
(opmyJsibl pa3HOCTH KBaZJpaToOB https://m.edsoo.ru/7f4239de
78 Pasno)xeHne MHOrouieHa Ha MHOXKUTEJIA C TIOMOLL[bIO Bubmioreka IIOK
(hopMyJibl pa3HOCTU KBaZIpaTOB https://m.edsoo.ru/7f4209a0
79 [Tpeobpa3oBaHue 11e710T0 BbIPa)KEHUsI B MHOTOWIeH
80 [Tpeobpa3oBaHMe 11€710T0 BHIPKEHHS B MHOTOUJIEH



81 [TprMeHeHHe HeCKOIBKUX CIIOCOO0B pa3/ioyKeHUss MHOTOu/IeHa Bbubnumoreka LIOK
Ha MHOJKUT. https://m.edsoo.ru/7f4239de
82 [TprMeHeHHe HECKOJIBKMX CITIOCOO0B Pa3/IoKeHUs] MHOTOU/IeHa bubmoTeka LIOK
Ha MHOJKUT. https://m.edsoo.ru/7f4239de
83 [TprMeHeHHe HECKOJILKMX CITOCOO0B Pa3/IoKeHUs] MHOTOU/IeHa bubmoTeka [IOK
Ha MHOKUTEN https://m.edsoo.ru/7f4237fe
84 Bo3sBezeHue 1ByusieHa B CTeleHb
a5 KonTposbHas paboTa 1o Teme "dopmyribl COKpaIljeHHOTO
YMHOXeHus"
86 JIuHeliHOe ypaBHeHUe C JBYMsI IlepeMeHHbIMHU Bubmmorexa TTOK
P ABYM P https://m.edsoo.ru/7f427¢32
87 JIuHeliHOe ypaBHeHUe C ABYMs IepeMeHHbIMU Bubmiorexa OK
P ABIM P https://m.edsoo.ru/7f427¢32
88 JIuHeliHOe ypaBHeHUe C [IByMs lepeMeHHbIMHU U ero rpaduk Bubmiotexa OK
P ABYM P P https://m.edsoo.ru/7f427e8a
89 JIuHeliHOe ypaBHeHUe C [IByMsl lepeMeHHbIMH U ero rpaduk
90 Cucrema [IByX JIMHEHHBIX YPaBHEHUM C ABYMs IepeMeHHbIMU Bubmorexa IOK
ABY P ABY P https://m.edsoo.ru/7f42836¢
91 Cucrema /IByX JIMHENHBIX YPaBHEHUM C ABYMs [TepeMeHHbIMU
. bubmoteka LIOK
92 PelieHre cucTeM ypaBHEHHH CII0COOOM MO/ICTAHOBKH
https://m.edsoo.ru/7f4284de
. bubmoteka LIOK
93 PertieHue cucTeM ypaBHEHHM CII0COOOM TO/ICTaHOBKH
https://m.edsoo.ru/7f42865a
. bubmioTeka 1IOK
94 PerieHre cucTeM ypaBHeHU CTIOCOOOM CJIO>KEHUST
https://m.edsoo.ru/7f4287d6
N bubmioTeka 1IOK
95 PeriieHre cucTeM ypaBHEHUI CTIOCOOOM CJIO>KEHUS
https://m.edsoo.ru/7f4287d6
96 PertieHue 3a/1au C MOMOII[bIO CUCTEM YPaBHEHUN



97 PermieHue 3a/ja4 C TOMOIbIO CUCTEM ypaBHEHUH 1
08 KOHTponLi{aﬂ pabora o Teme "CUcCTeMbI JIMHENHBIX 1
ypaBHeHui"
99 [ToBTOpPEHUe OCHOBHBIX MOHITUM U METO/IOB Kypca 7 KJacca, 1 bubmmoreka LIOK
0600111eHMe 3HAHUHT https://m.edsoo.ru/7f429c6c
100 [ToBTOpEHMe OCHOBHBIX MOHATUM U METO/|0B Kypca 7 KJacca, 1 bubmoteka LIOK
0060011]eH1e 3HAHUM https://m.edsoo.ru/7f429c6c
101 [ToBTOpEHME OCHOBHBIX MOHSATHM U METO/IOB Kypca 7 Kjacca, 1 bubmmoreka LIOK
000011[eH1e 3HAHUM https://m.edsoo.ru/7f429£32
102 [ToBTOpPEHUe OCHOBHBIX MOHITUM K METO/IOB Kypca 7 KJacca, 1 Bbubmmoreka LIOK
0600111eHMe 3HAHUH https://m.edsoo.ru/7f42a0e0
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



8 KIIACC

Ko/sinyecTBo yacos JJIeKTPOHHBIE
No ara upposbie
wn Tema ypoka Bcero f:::io fi::;ﬂ §3yq6Hl/Iﬂ jﬁil;ona"renbﬂble
padoThI padoThI pecypchbl
. bubnuoreka LIOK
1 KpaApartbiit kopettb i3 uHc/a 1 httDSZ//Hl.edSOEFU/7f42d452
2 [TonsiTvie 06 MppaLMOHATBHOM UKC/Ie 1 Bubmorexa OK
https://m.edsoo.ru/7f42eaaa
3 HecsTruHble MPUO/IKeHNST UPPALOHAIbHBIX UHCe]T 1
4 HecsTrunble NpUO/IKeHNs] UPPaLjMOHaIbHbIX UMCe 1
5 [JenicTBUTe/IbHBIE UKCIa 1
6 CpaBHeHUe 1eUCTBUTE/IbHBIX UKCeT 1
7 CpaBHeHMe [1eHiCTBUTE/IbHBIX UMCes 1
8 ApudmeTrueckuii KBaJipaTHbIM KOpeHb 1
9 YpaBHeHue BUza X2 = a 1
10 CaoiicTBa apupMeTHUeCKMX KBaJpaTHbIX KOpPHeH 1 Bubmiorexa OK
https://m.edsoo.ru/7f42d862
11 CBoiicTBa aprpMeTHUUeCKIX KBaJJpaTHbIX KOpPHeH 1 Bubmorexa OK
https://m.edsoo.ru/7f42d862
12 [Tpeobpa3oBaHue YHCIOBBIX BBIPAXKEHHUH, 1 bubmoteka LIOK
CoJieprKalliuxX KBaJpaTHble KOPHU https://m.edsoo.ru/7f42dd26
13 [Tpeobpa3oBaHe UHC/IOBBIX BHIPAKEHHUH, 1 bubmoteka LIOK
coZiep>kallux KBaZpaTHble KOPHU https://m.edsoo.ru/7f42ded4
14 [Tpeobpa3oBaHue UHC/IOBBIX BHIPAKEHHUH, 1 bubmmoreka IIOK

CoJieprKalluX KBa/paTHbIe KOPHU

https://m.edsoo.ru/7f42e0be




15 [Tpeobpa3oBaHue UMC/IOBBIX BhIpaXKeHHUH, bubmoreka LJOK
CoJieprKallux KBaJpaTHble KOpHU https://m.edsoo.ru/7f42e262
bubmoreka IIOK
16 CrTerieHb C 1ie/IbIM TTI0Ka3aTe/ieM
https://m.edsoo.ru/7f4354a4
CraHpapTHasi 3anuch yncaa. Pa3mepbl 00beKTOB
17 OKpy>Karollero Mypa (0T 37ieMeHTapHbIX YacTUL] 10 bubmoreka LJOK
KOCMHYeCKHX 00BeKTOB), J/TUTETBHOCTD TIPOI[ECCOB B https://m.edsoo.ru/7f436098
OKpY’KarollleM MUpe
N bubmoreka LIOK
18 CBoOlCTBa CTeleHH C 1ie/IbIM TTI0Ka3aTe/leM
https://m.edsoo.ru/7f435648
. bubnmoreka IIOK
19 CBoOMCTBa CTeneHU C 11e/IbIM IT0Ka3aTeaeM
https://m.edsoo.ru/7f435648
N bubnroreka LJOK
20 CBoONCTBa CTeleHu C [e/IbIM ToKa3aTe/ieM
https://m.edsoo.ru/7f435648
. bubmoteka LIOK
21 CBoMCTBa CTeleHu C Lje/IbIM [10Ka3aTesieM
https://m.edsoo.ru/7f43599a
N bubmoreka LIOK
22 CBOICTBa CTereHu C Lje/IbIM IT0Ka3aTesieM
https://m.edsoo.ru/7f435ed6
23 KBazpaTHbIli TpéxuneH
24 KBazpaTHbiv TpéxusieH
, bubmoreka LIOK
25 PasnoykeHvie kBaZipaTHOro TpéxusieHa Ha MHOXKUTeJIN
https://m.edsoo.ru/7f42fd38
" Bubmoreka [IOK
26 Pa3znoykeHre KBaJ[paTHOrO TPEXUieHa HA MHOXKUTEN
https://m.edsoo.ru/7f42fd38
57 KonTtposnrHast pabora o Temam "KBajjpaTHbie KOpHH. bubmmoreka IIOK
Crenenu. KBagpatHbiii TpexuieH" https://m.edsoo.ru/7f42ec80
bubmmoreka IIOK
28 Anrebpanueckasi ApoOb 1

https://m.edsoo.ru/7f430382




HOHYCTI/IMBIG 3Ha4YeHHs ITIepeMeHHbIX, BXOJAIIWX B

29
asreOpanyecKrie BIPayKeHHUsT
30 HonycTrMble 3HaueHUs epeMeHHbIX, BXOJSIIUX B
anrebpavueckrie BbIPa)KEHHUST
31 OCHOBHOE CBOWCTBO anrebpanueckoi Apoou Bubmorexa OK
https://m.edsoo.ru/7f4308e6
. bubmoreka IIOK
32 Coxpamerve Apodeit https://rn.edsogru/7f430a8a
. bubmmoreka IIOK
33 Coxpaujetne Apobeit httDs://m.edsogru/7f430f44
. bubnuoreka IIOK
34 Coxpamerve Apodeit httDs://m.edSO(])_Fru/7f430f44
35 CrnoykeHue, BbIYMUTaHHE, YMHOXKEHHE U JleJIeHUe bubmoreka LJOK
anrebpanyeckux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoykeHue, BbIUUTaHWE, YMHOXKEHHE U JleJieHUe bubnroreka LJOK
anrebpanyeckux Apoodeit https://m.edsoo.ru/7f4315c0
37 CrnoykeHue, BbIUUTaHVe, YMHOXKEHHe U [leJileHue bubnmoreka LJOK
anrebpanyeckux poodeit https://m.edsoo.ru/7f4318c2
38 CrnoykeHue, BEIUUTaHWE, YMHOXKEHHE U JleJieHUe bubnmoreka IIOK
anrebpanyeckux Apooeit https://m.edsoo.ru/7f431a20
39 [TpeobGpa3oBaHue BbIPAXKEHUH, CO/IEPXKAIIINX bubmmoreka [IOK
anrebpanyeckue Ipoou https://m.edsoo.ru/7f43259¢
40 ITpeobGpa3oBaHue BEIpaXKEHUM, CO/IEPKAIIX bubmioteka LIOK
anrebpanyeckue apobu https://m.edsoo.ru/7f432736
A1 [Tpeo6pa3oBaHue BbIpa’KeHUH, COeprKaliyx bubmoteka LIOK
anrebpanyeckue poou https://m.edsoo.ru/7f432736
4 KoHntposibHast paboTa 1o Teme "Asnrebpanueckas bubmoTeka LIOK

Ipo0On"

https://m.edsoo.ru/7f431d36




bubmoreka LJOK

43 Keappartioe ypapitetiite https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOe ypaBHeHUe Bubmorexa [JOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBapaTHOe ypaBHeHUe Bubmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopmy/ia KOpHel KBaJjpaTHOTO YpaBHEHUSI Bubmorexa OK
https://m.edsoo.ru/7f42f158
47 dopMya KOpHel KBaJpaTHOTO ypaBHEHUs bubmorexa [JOK
https://m.edsoo.ru/7f42f3f6
48 dopmy/ia KOpHel KBaJjpaTHOTO YpaBHEHUSI bubmmotexa OK
https://m.edsoo.ru/7f42f5a4
49 Teopema Buerta Bubmorexa [JOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buerta Bubmorexa [JOK
https://m.edsoo.ru/7f430076
51 PemeHvie ypaBHeHuUH, CBOJALIMXCS K KBaJ[paTHbIM Bubmmorexa OK
https://m.edsoo.ru/7f43c542
52 Perienne ypaBHeHUH, CBOASALLMXCS K KBaZJpaTHBIM Bubmorexa OK
https://m.edsoo.ru/7f43c3d0
53 [Mpocretimve ApoOHO-paL{MOHaIbHbBIE YPaBHEHUs bubmorexa [JOK
https://m.edsoo.ru/7f4328c6
54 ITpocretimme ApoOHO-palOHA/IbHEIE YPaBHEHUS Bubmorexa [JOK
https://m.edsoo.ru/7f432b6e
o5 PerieHre TeKCTOBBIX 3a7a4 C MTOMOLLIbIO KBa/paTHbIX bubnmoreka IIOK
ypaBHeHUM https://m.edsoo.ru/7f42f75c
56 PelieHre TeKCTOBBIX 3aZiau C TIOMOLLbIO KBa/IpaTHBIX bubmoreka LIOK
ypaBHeHUI https://m.edsoo.ru/7f42{8f6
57 KonTtposnrHast paborta no Teme "KBagpatHbie bubmoreka IIOK



ypaBHeHus" https://m.edsoo.ru/7f4301£2
58 JIuHeliHOe ypaBHEHUE C JBYMs [IlepeMeHHbIMU, ero 1
rpaduK, pelleHHe ypaBHEHUM B LieJIbIX YMC/IaX
£g JIuHeliHOe ypaBHeHUe C JBYMsI llepeMeHHbIMU, ero 1
rpaduK, pelleHHe ypaBHEHUM B LieJIbIX YMC/IaX
60 JIuHeliHOe ypaBHEHUE C JBYMsI [lepeMeHHbIMU, ero 1
rpaduk, pellieHde ypaBHEHUH B Lie/IbIX YMCIaxX
61 Pemenve cucrtem [iByX TMHENHBbIX YpaBHEHUH C 1
[IByMsl [lepeMeHHbIMU
62 PerieHue crctem /IBYX JTMHENHBIX YPaBHEHUM C 1
JIByMsI TlepeMeHHbIMU
63 PerieHue crcteM IBYX JTMHENHBIX YPaBHEHUM C 1
[IByMsI [lepeMeHHbIMU
64 [Tpumeps! pellieHHs1 CUCTEM HeJTMHENHbIX YpaBHEHUN 1
C IByMs1 IepeMeHHbIMU
65 [TpumepsI pellieHsl CUCTEM HeJTMHEMHbIX YPaBHEHU 1
C IByMSsi IepeMeHHbIMU
66 I'padmueckast uHTepripeTaLysi ypaBHEHUsI C IBYMSsI 1 bubmoreka IIOK
riepeMeHHbIMH U CUCTeM JIMHEUHbIX YpaBHEHUU https://m.edsoo.ru/7f43d6d6
67 I'paduueckast UHTepIIpeTaLysi ypaBHeHUs C ABYMS 1 bubmoreka LIOK
riepeMeHHbIMU U CUCTeM JIMHEUHbIX YpaBHeHUU https://m.edsoo.ru/7f43d6d6
68 PerieHne 3a7jau C MOMOIIBIO CUCTEM YpaBHEHUM 1
69 Perienne 3a/jau C MOMOIIBIO CUCTEM YpaBHEHUN 1
70 PemleHre 3a7iau ¢ NOMOIIBIO CUCTEM ypaBHEHUMN 1
71 UucioBble HepaBeHCTBA U UX CBOMCTBA 1
72 UncnoBble HepaBeHCTBA M UX CBOWCTBA 1
73 HepaBeHCTBO € 0/IHOM TilepeMeHHOM 1



74 JIuHeliHbIe HEpaBEeHCTBA C OJHOW ITepeMeHHOM U UX 1 bubmoreka LJOK
pelieHue https://m.edsoo.ru/7f42c692
75 JIvHeliHbIe HEPABEHCTBA C O/IHOM TIePEMEHHOU U UX 1 bubmmoreka IIOK
peleHye https://m.edsoo.ru/7f42c840
76 JIvHeliHbIe HEpaBeHCTBA C O/HOM TTePeMEHHOU U UX 1
pelilieHue
77 CucteMbl TMHENHBIX HEPaBEHCTB C OZJHOU 1 bubnuoreka LIOK
riepeMeHHOM U UX pellleHue https://m.edsoo.ru/7f42cb88
78 CucteMbl TMHENHBIX HEPaBEHCTB C OZJHOU 1 bubmmoreka IIOK
repeMeHHOM U UX pellleHue https://m.edsoo.ru/7f42cd2c
79 CuCTeMbl TMHENHBIX HEPAaBEHCTB C OHOU 1
repeMeHHOM U UX pelleHne
80 N3006pakeHue perieHys TMHEMHOTO HEpaBeHCTBA U 1 bubnuoreka LIOK
HX CHCTEeM Ha YMCI0BOM TIPSIMOU https://m.edsoo.ru/7f42c9e4
81 N306paskeHue pellieHNst TMHEHHOTO HepaBeHCTBA U 1 bubmoreka IIOK
VX CUCTeM Ha YMCI0BOM MPSIMOM https://m.edsoo.ru/7f42c9e4
8o KonrposnbHas pabora ro Temam "HepaBeHcTBa. 1
Cucrembl ypaBHeHHH"
bubnuoreka LIOK
83 Tonsmye dynKumn 1 httDs://m.edsoclfru/7f433c12
84 OO6sacTh orpe/ie/IeHUsT U MHOYKECTBO 3HAUEHHMA 1 bubnuoreka LIOK
byHKUMN https://m.edsoo.ru/7f433d84
85 Crioco6nI 3a/1aHus HyHKIUH 1
86 I'paduk GpyHKLHN 1
87 CroticTBa yHKIMH, X 0TOOpaykeHHe Ha rpaduke 1
88 UreHue U MOCTpoeHue rpadrKoB PyHKLMH 1
89 [Tpumepsl rpaUKOB QYHKLIMIA, OTPaXKAIOLLIUX 1



pea/IbHbI€ TIPOLIeCChI

DYHKI[UH, OMHCBIBAOLI[HE TTPSIMYIO U 00paTHYIO

bubnmoreka LJOK

90 MPOMNOPLIMOHA/IbHBIE 3aBUCUMOCTH, UX rpa(uKu https://m.edsoo.ru/7f434bbc
91 I'uriepbona
92 I'urepbomna
bubmoreka LIOK
93 Tpaduc pyniu y = x* httDs://m.edsoclfru/7f4343e2
bubmmoreka IIOK
94 Tpadu Gynipn y = x* httDs://rn.edsogru/7f434572
95 OyHkIMU y =Xx2, y = x3, y = VX, y = [X|; rpaduueckoe bubmoreka LIOK
pellleHre YpaBHeHUW U CUCTeM ypaBHEHUH https://m.edsoo.ru/7f434d38
96 @yHKIMU y =X2, y = x3, y = VX, y = [x|; rpaduueckoe bubnmoreka LJOK
pellleHre YpaBHEeHUW U CUCTeM ypaBHeHUH https://m.edsoo.ru/7f434eb4
97 [ToBTOpPEHWE OCHOBHBIX MOHATUWA U METOZ,0B KypCOB 7 bubnmoreka IIOK
1 8 Ky1accoB, 0060011IeHre 3HAHWH https://m.edsoo.ru/7f4371aa
98 [ToBTOpPEHME OCHOBHBIX MOHSATUW U METOZI0B KypCOB 7 bubmoreka LIOK
1 8 Ky1accoB, 060011IeHre 3HAHWH https://m.edsoo.ru/7f43736¢
99 [ToBTOpPEHWE OCHOBHBIX MOHATUW U METOZ,0B KypCOB 7 bubmoreka LIOK
u 8 knaccoB, 060011IeHYe 3HAHUH https://m.edsoo.ru/7f437510
100 [ToBTOpEHME OCHOBHBIX MOHSITUM U METO/]OB KypCOB 7 bubmmoreka IIOK
1 8 Ky1accoB, 060011IeHre 3HAHWH https://m.edsoo.ru/7f4376b4
101 WToroBast KOHTpPO/IbHasE paboTa 1]?2136:/12(::(11{;(])_[:1)1/}; £436b88
102 [ToBTOpPEHWE OCHOBHBIX MOHATUN U METOZIOB KypCOB 7 bubnmoreka IIOK

1 8 Ky1accoB, 0060011IeHre 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

https://m.edsoo.ru/7f437858




9 KJ/TACC

N KosinuecTBo yacoB J/IeKTPOHHBbIEe
n; Tema ypoxa KonTpo IIpaktn  /[lara nu¢poBbIie
Bcero JIbHBIE yecKkue H3y4YeHUuA 06pa3OBaTEJIBHbIe
§ padoThI padoThI pecypchbl
1 ParjroHanbHble uKciia, UppaljMoHabHbIe UKCIa, 1
KOHEeUHbIe ¥ OeCKOHEeUHbIe JeCATUUHBIE POOHr
5 MHO>KeCTBO [|eICTBUTE/IbHBIX YHUCe; 1elCTBUTEIbHbIE 1
ynrcsia Kak OeCKOHeuHble IeCATHUHbIE JPOoOu
B3aumHO 0/[HO3HAUHOE COOTBETCTBUE MEXKAY
3 MHO>XECTBOM JIeUCTBUTEIbHBIX YUCE/T U MHOXKECTBOM 1
TOYeK KOOP/IMHATHOM TIPSIMOM
4 CpaBHeHUe [IeliCTBUTe/bHBIX UKcesi, apudMeTHyeckue 1
JIeHCTBUS C [1eWCTBUTE/IbHBIMA UMC/IAMU
c [TpubxEHHOE 3HaUeHHe BeJTMUMHBI, TOYHOCTD 1
TIPUOIVKeHHST
6 Okpyrienuve yucesn 1
7 Okpyrienuve yucesn 1
8 [TpykHKa U OLleHKa pe3y/IbTaTOB BEIUYMC/IEHUN 1
9 [IpuknKa U OLleHKa pe3y/IbTaTOB BEIYMC/IEHUN 1
10 JIuHeiiHOe ypaBHeHUe. PellileHre ypaBHEHUM, 1 bubmorek [JOK
CBOJSALMXCS K IMHENHbIM https://m.edsoo.ru/7f43bf66
1 JIuneliHOe ypaBHeHMe. PellleHne ypaBHeHUH, 1
CBOASIIIIUXCS K JIMHEUHBIM
12 KBazpaTtHoe ypaBHeHUe. PellleHre ypaBHEeHUH, 1 bubnuoreka LIOK

CBOJSALLMXCS K KBaZJpaTHBIM

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




13 KBazipaTHoe ypaBHeHue. PellieHue ypaBHeHUH, bubmoreka LJOK
CBOJAIIMXCA K KBaZpaTHbIM https://m.edsoo.ru/7f43c542
14 bukBazpaTHbIe ypaBHEeHUs Bubmorexa OK
https://m.edsoo.ru/7f43c3d0
15 BbukBazpaTHbIe ypaBHEeHUs Bubmorexa [JOK
https://m.edsoo.ru/7f43c3d0
16 HpHMepljl pellieHus1 ypaBHeHUH TPeThell U UeTBEPTOM
CTereHel pas3/io’KeHHueM Ha MHOXKUTeIN
17 HpI/IMeijI pellleHys1 ypaBHeHUM TPeTber U YeTBEPTOMN
CTereHel pas3/io’KeHHueM Ha MHOXKUTeIN
18 Petervie poOHO-paIIOHAIBHBIX YPaBHEHUH Bubmiorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 PetieHve poOHO-paI[MOHAIBHBIX YPaBHEHUH Bubmiorexa [JOK
https://m.edsoo.ru/7f43c9b6
20 PellieHue TeKCTOBBIX 3a/iau ajireOpanyecKUM MeTOZI0M
21 PerrieHre TeKCTOBBIX 3aZiau ajreOpanyecKuM MeTOZIOM
22 PerieHrie TeKCTOBBIX 3aZiau ajrebpanyeckumM MeTOIOM
2 KOHTpom)Hfﬂ pabota 1o Teme "YpaBHeHUs C OJHOM
riepeMeHHOoMn"
24 YpaBHeHue C IByMsi llepPeMeHHbIMU U ero rpaduk bubmmorexa OK
https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUe ¢ IByMsI TIepeMeHHbIMU U ero rpaduk Bubmorexa LIOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JH/IHHeI‘/'IHI;IX ypaBHEeHUH C IByMsi
TepeMeHHBIMU U eé pelleHue
57 Cucrema IByX TMHENHbIX YPaBHEHUN C IBYMSI
repeMeHHBIMU U eé pellleHue
28 Cucrema IByX TMHENHBIX YPaBHEHUH C IBYMSI



rnepeMeHHbIMU 1 eé penieHue

Cucrema IByX JIMHEMHBIX YPaBHEHUH C ABYMS

29 .
repeMeHHBIMU U eé pellleHre
30 PerieHuie crctem /IByX ypaBHEHUM, OJHO U3 KOTOPBIX bubmoteka LIOK
JIMHEeMHOe, a [pyroe — BTOPOM CTeIeHu https://m.edsoo.ru/7f43d23a
31 PelieHue crcteM ABYyX ypaBHEHHH, OTHO U3 KOTOPbBIX bubmmoreka IIOK
JIMHelHOe, a [pyroe — BTOPOU CTeleHu https://m.edsoo.ru/7f43d55a
32 Pertienue crcTeM JByX YpaBHEHU, O/JHO U3 KOTOPbIX
JIMHEelHOe, a [pyroe — BTOPOU CTeleHu
33 PerieHue crcTem /IByX ypaBHEeHU, OJHO U3 KOTOPBIX
JIMHEWHOe, a [pyroe — BTOPOM CTeIeHu
34 ['padrueckast UHTepIpeTaLysi CUCTEMbl YpaBHEHUI C
JIByMsl lepeMeHHbIMU
35 PelieHrie TeKCTOBBIX 3aJau aarebpanyecKum
criocobom
36 PerieHure TeKCTOBBIX 3a7iau ajireOpandecKuM
criocobom
37 KonTponbHas pabota o Teme "CrcTemMbl ypaBHeHHH"
38 UncioBble HEpaBeHCTBA U UX CBOMCTBA
. bubmoreka LJOK
39 UucioBble HepaBeHCTBA U UX CBOUCTBA https://m.ed 17£43ad5
ps://m.edsoo.ru ad5a
40 JIuHeliHbIe HEpaBeHCTBA C O/IHOM TlepeMeHHOM U UX Bbubmmoreka LIOK
peleHue https://m.edsoo.ru/7f43af08
41 JIuHeliHble HepaBEeHCTBA C OJHOW TTlePeMeHHOM U UX bubmoreka IIOK
peliieHue https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEpaBeHCTBA C O/IHOM TTePeMEeHHOU U UX bubmoreka IIOK

peliieHye

https://m.edsoo.ru/7f43af08




CucreMbl TMHEHHBIX HEpaBEHCTB C O,Z[HOﬁ HepeMEHHOﬁ

43
Y VX pelleHue
44 CurcTremMbl TMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOU
Y UX pelleHue
45 CucTrembl TMHEMHBIX HEPABEHCTB C OJIHOM lepeMeHHOU
Y VX pelleHue
46 KBazpaTHble HepaBeHCTBA U UX peLleHue bubmmorexa OK
https://m.edsoo.ru/7f43b098
47 KBazipaTHble HepaBeHCTBa U UX pelLleHue bubmmorexa OK
https://m.edsoo.ru/7f43b21e
48 KBazipaTHble HepaBeHCTBa U UX pelLleHue Bubmmorexa OK
https://m.edsoo.ru/7f43b5a2
49 KBazipaTHbIe HepaBeHCTBa U UX peLleHue
50 KBagpaTHbie HepaBeHCTBa U UX pelleHre
51 ['paduueckast UHTepIipeTaLsi HEPABEHCTB U CUCTEM bubmoteka LIOK
HepaBeHCTB C ABYMs llepeMeHHbIMU https://m.edsoo.ru/7f43b098
5 ['padrueckast UHTepripeTaLyisi HEPaBeHCTB U CUCTEM
HEPaBeHCTB C JBYMsI ITIepeMEeHHbIMU
53 KonTtponbHas pabora no Teme "HepaBeHcTBa"
, o bubmmoreka LIOK
54 KBazpaTnuHas ¢pyHKLus, eé rpadvk ¥ CBOMCTBA httDs://rn.edsoc]fru/7f4396c6
, o bubnuoreka LIOK
55 KBagpatnuHas pyHKius, e€é rpadvk U CBOMCTBA hit s://m.edsogruﬁ £439842
, o bubnuoreka LIOK
56 KeagpatruHas pyHKius, eé rpadvk U CBOMCTBa https://m.edsogruﬁ £4399b4
£ [MTapaboma, KOOpUHATHI BepIIKMHBI TTapabosIbl, OCh bubmmoreka IIOK
CUMMETPHWH T1apaboJIb https://m.edsoo.ru/7f439eb4
58 [Tapaboa, KOOpUHATHI BEPIIMHbBI TTapabo/IbI, OCh bubmmoreka IIOK



CUMMeTPHH 11apaboJib

https://m.edsoo.ru/7f43a03a

59 [Tapaboa, KOOpJUHATHI BEPILHHbBI TTApab0/IbI, OCh bubmoreka LIOK
CUMMETPHH MapaboJibI https://m.edsoo.ru/7f43alac
60 [Tapabosia, KOOpAWHATEI BEPIITMHLI ITAapado0JIbl, 0Ch bubmoreka LIOK
CUMMeTpUH T1apaboIIb https://m.edsoo.ru/7f43a31e
61 [Tapaboa, KOOpUHATHI BEPILHHbBI TTapabOo/IbI, OCh bubmmoreka IIOK
CUMMeTPHWH 11apaboib https://m.edsoo.ru/7f43a526
62 [Tapabosia, KOOpAMHATHI BEPLIMHEI TTapaboJibl, OCh
CUMMeTPHH 1apaboJib
63 I'paduku dynkuuii: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[x|
64 I'paduku dynkuuii: y = kx, y = kx + b, y=k/x, y=x3,
y=VvX, y=Ix|
65 I'paduku pynxumii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[x|
66 I'paduku dynkuuii: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[x|
67 I'paduku byukimit: y = kx, y = kx + b, y=k/x, y=x5,
y=vx, y=[x|
68 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[x|
bubmoreka LIOK
69 Kowrposmrast pabota 1o Teme "®yHKipu” httDs://m.edsogru/7f43ab84
70 [ToHsiTHe YMCIOBOM TOC/IeI0BaTe/TbHOCTH Bubmorexa OK
https://m.edsoo.ru/7f43e6¢c6
71 3a/iaHue T0C/e/I0BaTe/IbHOCTH PeKyPPeHTHOM bubmmoreka [IOK
dbopmyiioit u hopmyioii n-ro uieHa https://m.edsoo.ru/7f43ebda
72 ApudmeTnueckasi U reoMeTpuuecKast Iporpeccumn bubmmoreka [IOK




https://m.edsoo.ru/7f43ed7e

73 ApudmeTnueckasi U reoMeTpuuecKasi Iporpeccum bubmmorexa OK
P P porp https://m.edsoo.ru/7f43f3b4
74 ®opMyibl N-TO YeHa apuMeTHUeCKou 1 bubnuoreka LIOK
reoMeTpuuYeCcKOU Nporpeccum https://m.edsoo.ru/7f43f58a
75 @dopmy/bl N-TO WieHa apu(pMeTHUeCKOn U bubmoreka LJOK
reoMeTpHUUeCKOl TTPorpeccuit https://m.edsoo.ru/7f43ef2c
bubmoteka LIOK
76 CyMMBI IepBbBIX N U/IEHOB
https://m.edsoo.ru/7f43f0c6
bubmoreka LJOK
77 CyMMBI NIepBBIX N U/IEHOB
https://m.edsoo.ru/7f43f72e
bubnmoreka LJOK
78 CyMMBI IEPBBIX N YTIEHOB
https://m.edsoo.ru/7f43f8a0
79 V306paskeHre 4ieHOB TIPOTPECCHi TOUKaMHU Ha
KOOPZWHATHOM TIJIOCKOCTH
80 M300parkeHue uIeHOB TTPOTPecCcHii TOUKaMU Ha
KOOPJMHATHOM MJIOCKOCTH
81 JIMHeMHBIN U 3KCITOHEeHLJUa/IbHBIM POCT
bubnuoreka LIOK
82 C/10>KHbIe TIPOLIEHThI i
https://m.edsoo.ru/7f43fe0e
bubnuoreka LIOK
83 Cr1oKHbIe TIPOLIeHThI 1
https://m.edsoo.ru/7f4401a6
84 KonrposbHast paboTa 1o Teme "UncioBbie bubmoteka LIOK
MOC/IeIOBaTeIbHOCTH" https://m.edsoo.ru/7f4404{8
85 [ToBTOpeHMWe, 060011[eHHe U CUCTeMaTH3al[|sl 3HAaHUH.
3anuce, cpaBHeHHe, 1eHCTBUS C UMCIaMU
86 [ToBTOpeHue, 00001IeHNe U CUCTEMAaTU3aLIMsT 3HAHHA.

HPOLIEHTLI, OTHOLIIeHMN, TTPOIIOpLHU



[ToBTOpEHMe, 000011IeHNe U CUCTeMaTU3allusl 3HaHU.

87
Okpyr/ieHue, MPUOIMKEHNE, Ol[eHKa
88 [ToBTOpeHue, 00001IeHNe U CUTeMAaTH3alysl 3HAHUH. bubmoreka LIOK
Perrenue 3aau apuMeTHUECKHUM CITIOCOO0M https://m.edsoo.ru/7f443b12
89 [ToBTOpEHUEe, 0600IIIEHNE U CUCTeMAaTU3aLUs 3HAHUM. bubnuoreka LIOK
Pemienue 3ajau apruhMeTHUECKHUM CITIOCOO0M https://m.edsoo.ru/7f443cd4
90 [ToBTOpeHMWe, 060011[eHHe U CUCTeMaTH3al[1sl 3HaHUH. bubnuoreka LIOK
Permiennie 3ajau apudMeTHUECKUM CITIOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpeHMe, 0000I1IeHNe U CUCTeMaTU3aLUsl 3HaHU.
N bubnmoreka LJOK
91 [Tpeobpa3oBaHue anrebpanueckrx BbIpaXkKeHHH,
https://m.edsoo.ru/7f4441ca
JIOTTyCTUMbIe 3HaUeHUsI
[ToBTOpEHUe, 0600ITIEHHEe U CUCTEMATH3ALMsT 3HAHHUM.
N bubmoteka LIOK
92 [Tpeobpa3oBanue anreOpanuecKrx BhIPAKeHHH,
https://m.edsoo.ru/7f444364
JIOTTyCTUMbI€ 3HAUEHUS
[ToBTOpEHUe, 0600ITIEHNE U CUCTEMATHU3AIIHST 3HAHUM.
N bubnmoreka LJOK
93 [Tpeobpa3oBaHue anrebpanuecKyuX BbIpaXKeHUH,
https://m.edsoo.ru/7f4446£2
JIOTTyCTUMbI€ 3HAUEHUS
[ToBTOpeHMe, 0600ITIeHNEe U CUCTEMAaTHU3aLVsT 3HaHUM.
N bubmoTeka LIOK
94 ITpeobpa3oBaHue anreOpanyeckux BhIpayKeHHH,
https://m.edsoo.ru/7f444a94
JIOTTyCTUMbI€ 3HAUEHUS
[ToBTOpeHMWe, 060011[eHHe ¥ CUCTeMaTH3al[1sl 3HaHUH.
o bubmoreka LJOK
95 DyYHKIMH: TTIOCTPOEHHUE, CBOWCTBA U3YUEHHBIX
. https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpeHMe, 060011[eHHe U CUCTeMaTH3al[1sl 3HAaHUH.
96 @DyHKLMU: TIOCTPOEHKE, CBOMCTBA 3YUYeHHbIX Bubmiorexa [JOK
YHEH . P ’ ya https://m.edsoo.ru/7f444f44
byHKUMM
97 [ToBTOpEHUe, 0600ITIEHNE U CUCTEMATHU3AIHsT 3HAHUM. Bbubmmoreka LIOK

(DYHKL[I/II/I: MMOCTpOEHUE, CBOMCTBA N3Y4YE€HHBIX

https://m.edsoo.ru/7f44516a




byHKUMM

[ToBTOpeHUe, 0600ITIEHHE U CUCTEMATH3ALMsT 3HAHUM.

98 @OyHKLIMU: TOCTPOEHNE, CBOUCTBA M3YUYeHHbIX 1 Bubmiorexa [JOK
yHKipii https://m.edsoo.ru/7f4452e6

99 [ToBTOpeHue, 00001IIeHNe Y CUCTEMAaTU3aLIMsT 3HAHH. 1 bubmoteka LIOK
I'padhrueckoe pellieHre ypaBHEHUM U UX CUCTEM https://m.edsoo.ru/7f445516

100 [ToBTOpeHMWe, 060011[eHHe U CHCTeMaTH3al[|sl 3HAaHUH. 1
I'padhrueckoe pellieHre ypaBHEHUM U UX CUCTEM

101 WToroBasi KOHTpO/IbHasi paboTa 1

102 O06o00611eHre ¥ cCTeMaTH3alys 3HaHUH 1

OBLIEE KOJIMUECTBO YACOB I10 ITPOT'PAMME 102



ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOU OEPA30BATE/IbHOM ITPOT'PAMMABI

7 KITIACC
Koa IIpoBepsiemble IpeMeTHBIE pPe3y/IbTaThbl 0CBOEHNs OCHOBHOM 00pa3oBaTe/IbHOU
gep:;;:::xiom MpPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
1 Yucna v BBIYMC/IEHUS
L1 BbINosTHATE, coueTast yCTHbIE W MHUCbMEHHbIe MPUEMBI, apU(MeTHuecKre AeHCTBUS C
' paLOHAIBHBIMU YK C/IaMH
HaxoauTte 3HaueHWs UYMC/IOBBIX BbIpa’KEHWH, MPUMEHSTb pa3HOOOpasHble CHOCo0bI U
1.2 TIPUEMBI BBIUMC/IEHUST 3HAUeHUI JIPOOHBIX BhIPAKEHWH, CO/lepXKalliX 0OBIKHOBEHHbBIE U
JeCITUUHBIE IpoOH
[TepexoauTth OT offHOM (hOPMBI 3aIIMCH YKCesl K Jpyroi (peobpa3oBbIBaTh AeCITUYHYIO
1.3 IpoOb B 0OBIKHOBEHHYIO, OOBLIKHOBEHHYIO B IECITUYHYIO, B UaCTHOCTH, B OECKOHEUHYIO
JeCSITUYHYTO /IPO0b)
1.4 CpaBHMBATh U yTIOpsiI0UMBATh paljiOHaIbHbIE UKC/ia
1.5 OKpyrisiTh UMc/a
L6 BBINO/THSATE IPUKU/IKY W OLIEHKY pe3y/IbTaTa BLIUMC/IEHUH, OLIeHKY 3HaYeHUH UMCIOBBIX
' BbIpa)KeHHH. BBIMOMHATE 1eHCTBUS CO CTeNneHsIMU C HaTypalbHbIMU M10Ka3aTe/siMU
1.7 [TpuMeHsATh MPH3HAKY [IeTAMOCTH, Pa3/I0yKeHre Ha MHOKUTETH HaTyPajbHbIX UHCeT
PemaTh MpaKTUKO-OPHEHTHUPOBAHHbIE 33JjauM, CBS3aHHbIE C OTHOILEHWEM BeIWYMH,
L8 TIPOTIOPIIMOHAILHOCTBIO ~ BeJIMUMH, TIPOLIEHTaMH, WHTePIIPeTUPOBATh  Pe3y/IbTaThl
' pelieHMs 33/la4y C YUETOM OrpaHMYeHHH, CBsI3aHHBIX CO CBOMCTBaMM pacCMaTpUBaeMbIX
00BeKTOB
2 Anrebpanueckue BbIpayKeHUsI
”1 HWcronb30BaTh  anreOpaniueckyrd TEPMUHOJIOTUI0O W CUMBOJIMKY, TIPUMEHSIThH €€ B
' Tnpoliecce 0CBOeHHs yueOHOro Matepuasa
2.2 HaxoauTtb 3HaueHus1 0yKBeHHbIX BbIPDa)KEHHH MPY 33/laHHbIX 3HAUEHHUSIX TlepeMeHHbIX
53 BeinosiHATE  TIpeobpa3oBaHMsl  1L[eIOTO  BBIDAKEHUS] B MHOTOWIEH TIpUBeJeHHEeM
' MOIOOHBIX C/IaraeMbIX, paCKpPhITHEM CKOOOK
24 BBINO/THATE yMHOKEHUWEe OJHOWIEHa Ha MHOTOWIeH W MHOTOYIeHa Ha MHOTOYJIEH,
' TIPUMEHSITh (YOPMYJIbI KBaJjpaTa CyMMBI U KBafipaTa pa3HOCTU
5 e Ocy1ecTBIATh pa3/ioyKeHre MHOTOU/IEHOB Ha MHOKHTEU C TIOMOIIBIO BHIHECEHUs 3a

CKOOKM 0OIl[ero MHOXXWTeJIs, TPYNIMUPOBKH CjlaraeMbiX, TpUMeHeHus (opmy



COKpALLIEHHOTO YMHOXXeHHUs

HpI/IMeHHTB npeo6pa3OBaHH51 MHOI'O4IeHOB [JJid PpeleHud Ppda3/IMUHbIX 3a44d4 U3

= MaTeMaTUKH, CMe)KHBIX TIPe]MeTOB, 13 peasibHOM MPaKTHUKU
57 Wcnons3oBaTh  CBOWCTBA  CTereHed C  HaTypaJbHBIMM  [OKa3aTeasiMUA IS
' nipeoOpa30BaHusi BbIpayKeHU
3 YpaBHeHUs1 1 HepaBeHCTBa
Pemathb yMHelHble ypaBHeHUSI C OJHOU MepeMeHHOHW, IpUMeHsIs MpaBuia repexoza OT
3.1 VICXOZJHOTO ypaBHEHUSI K paBHOCU/ILHOMY eMy. [IpoBepsiTh, SIBJSIETCS /IM YMC/IO KOPHEM
ypaBHeHUs
3.2 [TpumeHsTH rpadmueckre MeTO/Ibl TPU pellieHUH JIMHeHHbIX ypaBHeHUH U UX CUCTEM
33 [TopbupaTh TpUMeEpHI TMap YHCes, SIBJSIOIIUXCS pelleHHueM JIMHeHHOTO ypaBHEHUs C
' JByMsl lepeMeHHbIMU
34 CrpouTb B KOOpJAMHAaTHOM IJIOCKOCTHM TpaUK JMHEWHOTO YpaBHEHUS C [JBYMs
' repeMeHHBIMHU; M0/Ib3YysICh Pa(UKOM, TIPUBOJUTH MPUMEDHI pellieHUs] YPaBHeHUSsI
35 Pemath cucTeMbl IByX JIMHENMHBIX ypaBHEHWM C JBYMs IlepeMeHHBbIMU, B TOM UMCJIe
' rpaduyecku
CocTaBniATh ¥ pellaTh JMHEWHOE YpaBHEHWe WU/IU CUCTeMY JIMHEWHBbIX ypaBHEHUH IO
3.6 YC/IOBUIO 33/jlauM, HWHTEpPIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/auu
TIOJIyYeHHbIN pe3y/bTaT
4 Koopaunats! u rpadguku. OyHKImM
N300paxaTh Ha KOODJWHATHOM TIPSIMOW TOUKH, COOTBETCTBYIOILME 3aJaHHBIM
4.1 KOOpAWHATaM, Jiyud, OTpe3KH, WHTepBasbl, 3alWChbiBaTh YWC/IOBble TMPOMEXYTKU Ha
anrebpanyeckoM si3bIKe
4.2 OTMeuaTh B KOOP/IMHATHOM TJIOCKOCTHA TOYKU 10 3aZ,l@aHHBIM KOOpPAUHATaM
4.3 Crpoutb rpaduku TMHeNHbIX QyHKLUKNA. CTpOUTh rpaduk QyHKLUH Y = [X|
OnuceiBaTh C TOMOLIbIO (GYHKLMN H3BEeCTHbIe 3aBUCUMOCTH MEX[Y BeIMUMHAMU:
4.4 CKOpPOCTb, BpeMsl, PACCTOsIHUE, 1|eHY, KOJNYeCTBO, CTOMMOCTb, MPOWU3BOJUTENIBLHOCTD,
BpeMsi, 00bEM PabOTHI
4.5 HaxoauTh 3HaueHre ¢yHKIMM 110 3HAUEHUIO e€ aprymMeHTa
6 [TornMathb rpadruecKkuii Criocod rpejcTaB/ieHUs U aHa/IM3a UHhOpMal[iK, U3B/IeKaTh U

VHTEepIpeTUpOBaTh UH(OPMALUIO U3 TPaMKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEN

8 K/TACC



Kop

IIpoBepsiemble npegMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI OCHOBHOW 00pa3oBaTe/IbHOM

NpoBepsieMoro
pesyaLTaTa NporpamMMbl 0CHOBHOT0 00111ero o6pasoBaHust
1 Yuca ¥ BbIYMCIeHUS
Vcnosib30BaTh HayvasbHbIE MPE/CTaBAeHUs] O MHOXKECTBe JeMCTBUTEIbHBIX YMCes /IS
1.1 CpaBHEHWS, OKPYTJIeHUsI U BBIUMC/IEHHH, U300pakaTh [IeHCTBUTE/IbHBIE UKC/Ia TOUKAMU
Ha KOOpPAWHATHOU MPSIMOU
[TpuMeHSTb TIOHSATUE apupMeTUUeCKOro KBa/IpaTHOTO KOPHSI, HaXOAWUTb KBaJpaTHbIe
1.2 KODHH, UCTO/b3ysl NP HEOOXOJUMOCTH KaslbKY/STOp, BBITIONHATH Mpeobpa3oBaHUs
BbIpa)KeHUH, COJeprKallliX KBa/ipaTHble KOPHU, UCII0/b3Ysl CBOMCTBA KOpHel
13 Wcrosp30Bath 3anycy OOMBLIIMX ¥ Ma/bIX YKCe C TOMOILIBI0 JeCITUUHBIX Apobeit u
' crernieHeid yncna 10
2 Anrebpanueckue BbIpayKeHHsI
51 [IpuMeHsTh TIOHSTHE CTENeHU C LeJIbIM T10Ka3aTesieM, BBITIONHATh TpeoOpa3oBaHuUs
' BbID&)KEHUM, COZlepyKalliX CTeIeHU C Lie/IbIM NT0Ka3areseM
55 BBIMOMHATE TOXK/[eCTBeHHbIe TIpeoOpa30BaHuUs pal[iOHA/IbHBIX BBIPDAYKEHUH Ha OCHOBE
' MpaBUJI [IeMCTBUM HaJi MHOTOU/IeHaMH U anrebpanueckKumu JpobsMu
2.3 PacknazbiBaTh KBaZpaTHbIM TPEXU/IEH HA MHOXKUATETU
24 [TpumMeHsTH TIpeoOpa30OBaHUsl BLIPAKEHWH /U1 PeIleHUs] pa3IMyHbIX 3ajad U3
' MaTeMaTUKH, CMe)XHBIX [IPeJMETOB, U3 PealbHOU MPaKTUKH
3 YpaBHeHMsI U HEPAaBEHCTBA
31 Pemathb nMHelHbIe, KBaJlpaTHbIe ypaBHEHHs U paliMOHa/IbHbIE YDaBHEHUs], CBOASLLECS
' K HAM, CCTeMbI /IBYX YPaBHeHUM C AByMs TlepeMeHHbIMU
[IpoBOAWTH MpOCTeNILINe UCCIeJOBaHUSI yPaBHEHUM M CUCTEM YPaBHEHHUU, B TOM UMCIIe
3.2 C MpUMeHeHHeM rpaduuecKrx TpeJcTaB/ieHui (ycTaHaB/IMBaTb, UMeeT JId YpaBHeHHe
WM CHCTeMa YpaBHEHUU pellleHus], eC/Id UMeeT, TO CKOJIbKO, U ITpoyee)
[TepexoauTh OT CIOBeCHOW (OPMYJTUPOBKH 3aZiaudl K eé anrebpanueckod MOfenu C
3.3 TOMOILIbIO COCTaB/IeHUs] YpPaBHEHUs WM CHCTeMbl ypaBHEHWM, WHTePNpeTUpPOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauM MOyYeHHbIN pe3y/bTaT
[IpyMeHATb CBOWMCTBA YKC/IOBBIX HEPABEHCTB /il CpPaBHEHHs, OL|eHKH, pellaThb
3.4 JIMHEMHbIe HepaBeHCTBAa C OJHOW TMepeMeHHOM M UX CUCTeMbl, [jaBaTh rpa(uuecKyro
W/UTIOCTPALIVI0 MHOKeCTBA pellleHuii HepaBeHCTBa, CUCTeMbl HEPAaBeHCTB
4 DyHKIMU
4.1 [ToHMaTh ¥ UCMO/B30BaTh (YHKLUOHATbHbIE TIOHSATUSI U S3bIK  (TEpMUHBI,



CHMMBOJINUeCKHe 0603HaquI/IH), orpene/jsATb 3HA4YeHHe Q)YHKL[I/II/I 10 3HAYeHHIO

aprymMmeHTa, orpe/ie/isiTb CBOWMCTBA (DYHKLMU 10 e€ rpaduKy

Ctpourts rpaduvku 37eMeHTapHbIX QYHKLUMM BUja: y = k/x  y=k/x,y =x2,y = x3,

42 y = |x|, orucbIBaTb CBOMCTBA UMCIOBOUM (PYHKIMH TI0 €€ rpaduKy
9 K/TACC
Kon IIpoBepsiemMble peMeTHBIE Pe3y/IbTaTbl 0CBOEHHs 0CHOBHOW 00pa3oBaTe/IbHOM
gf:;;:::iom NPOrpaMMbI OCHOBHOT'0 0011[ero 00pa3oBaHust
1 Yucna v BBIYUCIEHUS
1.1 CpaBHUBATh U YIIOPSJ0OUMBATh palliOHa/IbHbIE U WPpal[MOHAIbHbIe UMC/ia
. BoinonHsATe apudMeTHyecke AeCTBUS C paljMOHaIbHBIMUA UYKC/IaMU, cOueTasi YCTHbIe
' Y TMCbMeHHbIe TIPUEMBI, BBITIOJIHAThH BIUMC/IEHHMS] C UPPALiMOHATbHBIMU YUC/IaMU
3 HaxoguTh 3HaueHusi cTerleHeld C 1ie/IbIMM T[IOKa3aTe/siMd M KOpHEH, BbIUMCJIATH
' 3HaueHUsT UMC/IOBLIX BbIPayKeHUM
L4 OKpyr/idTh JeNCTBUTE/IbHbIE UMC/IA, BBIMOMHATH NMPUKWAKY pe3y/ibTaTa BbIUMC/IEeHUH,
' OLIEHKY YMCJIOBBIX BbIpa)KeHUM
2 YpaBHeHUs1 1 HepaBeHCTBa
”1 PemiaTh sMHeNMHbIe W KBaZjpaTHble ypaBHEHWs, ypaBHEHUS, CBOJSAIIMECS K HUM,
. nipocTeiiiive ApoOHO-paL[MOHaIbHbIE YpaBHEHUs
55 Permiath cucTeMbl IBYX JIMHENHBIX YpaBHEHUM C IBYMsI TlePeMeHHbIMHU U CUCTEMBbI BYX
. ypPaBHEHHH, B KOTOPbIX OZJHO YpaBHEHHE He SIBJISIeTCS JIMHEeHHBIM
53 Pemiate TeKCTOBbIe 3a/jauv anrebpanyecKUM CrIOCOO0M C TIOMOI[BIO COCTaBJ/IEHHUS
. yPaBHEHHS WIH CUCTEMBI IBYX ypaBHEHUH C JByMsI [lepeMeHHbIMU
[TpoBoauTH MpoCTeliliie UCC/IelOBaHNs YPaBHEHUM U CUCTeM ypaBHEHUH, B TOM UHUCIie
24 C TIpUMeHeHHeM rpaduuecKyx TpeJCcTaBieHni (HampuMep, yCTaHaBIMBaTh, UMeeT JIU
ypaBHeHHe WM CUCTeMa YPaBHEHU pellieHus], eC/ii UMEeT, TO CKOJIbKO)
”c PeriaTh nMHelHbIe HepaBeHCTBa, KBa/lpaTHbie HepaBeHCTBA, U300pakaTh pellleHue
. HepaBeHCTB Ha YMCJIOBOMW MPSIMOM, 3aMMChIBaTh pellleHre C MOMOILbI0 CUMBOJIOB
Pemmath cUCTeMbl JMHEMHBIX HepPaBeHCTB, CHCTeMbl HepaBeHCTB, BKJIIOUAIOII[He
2.6 KBa/[paTHOe HepaBeHCTBO, M300pa)kaTh pellleHHe CHUCTeMbl HepaBeHCTB Ha UMCJ/IOBOM

HpHMOﬁ, 3dlMUCBIBATh pelleHre C ITIoOMOIIbI0 CMMBOJIOB



2.7

3.1

3.2

3.3

3.4

4.1

4.2

Vcnonb3oBaTh HepaBeHCTBa MPH pellleHrH pa3InyHbIX 3a7au

DyHKIUU

Pacno3HaBath  (QyHKIMM  M3yueHHbIX  BHOB.  [loka3biBaTh  CXeMaTHUeCKd
pacrosoXKeHre Ha KOOPAMHATHOM TJIOCKOCTU rpadukoB pyHKIMM BUja: y=kx, y=kx+b,
y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHM OT 3HaueHUW KO3(PULIMEHTOB, OMNUCHIBATH
CBOMCTBA (PYHKLMIMA

[Toka3biBaTh CxemMaTUUeCKHd pacrio/io’KeHHWe Ha KOOPAWHATHOW TUIOCKOCTU TpaduKOB
dbyHk1mii BUaa y = VX, y = |x| 1 onuchiBaTh CBOMCTBA (PYHKLIUIA

CTpouTtb U M300pa)kaTh CXeMaTH4eCKH rpaykv KBaJpaTHUHBIX (PYHKI[UH, OMUCHIBATh
CBOMCTBA KBa/IpaTUUHbIX (QYHKI[MH 10 UX rpadukam

PacriosHaBaTh KBaZlpaTMUHYH (QYHKLUIO 10 (opMmysie, T[PUBOAUTHL TMPHUMepbI

KBaZIpaTUUHBIX (DYHKIMI U3 peasbHOW >KU3HH, (DU3UKH, TeOMETPUH

ApudmeTrueckast ¥ reoMeTprUUeCcKasi IIpOrpecChu

Pacrnio3HaBaTh apuU(MeTHUECKYI0 U TeOMEeTPUUECKYI0 TIPOTPeCCHH TIPH  Pa3HbIX
criocobax 3aZjaHust

BhINOMHATL BBIUMC/IEHUS C HMCIIOIb30BaHUEM Q)OPMYJI n-ro 4jeHa apI/I(i)METI/IquKOI\/JI n

reoMeTpHUUeCKOl TIPOrpeccuii, CyMMbI TIePBBIX N UJIeHOB

4.3

4.4

M306pa>1<aTL WIeHbI I10C/1e10BATE€/IbBHOCTH TOUKAMHU Ha KOOp,[[HH{:lTHOﬁ IIJIOCKOCTH

Pemate 3a7auM, CBsi3aHHbIe C YMCJIOBBIMM [10C/I€/I0BaTeIbHOCTSIMU, B TOM UHUC/Ie
3a/laud U3 peasibHOM JKW3HM (C MCIIO/Ib30BaHWEM KaslbKy/saTopa, L(pPOBbLIX

TeXHOJIOTUI)



ITPOBEPAEMBIE 3/IEMEHTBI COAEPKAHUA

7 KITACC
Kop, IIpoBepsieMblii 37IeMeHT CO/|eP)KaHUA
1 Yucna v BBIYMC/IeHUS
[Ipobu 0OBIKHOBEHHbIE U JeCATHYHBIE, TIepeXo/ OT OHOW (GopMbl 3amucu Apobeit K
1.1  ppyroii. IloHsiTMe paLMOHA/JBHOTO 4YMC/a, 3alyCh, CpaBHEHWe, YIOpSAOYMBaHUE
paLMOHaNbHBIX YMCe

1o Apudmetrueckue JeHCTBUs C paljMOHa/IbHBIMU UKc/iaMud. PellieHue 3a/1au U3 peasbHOU
' NIPAaKTUKY Ha YacTH, Ha IpoOu

13 CrereHb C HaTypaJIbHBIM TTOKa3aTesieM: orpefiesieHue, peobpa3oBaHre BbIPAKEHHH Ha
' OCHOBe OTIpe/ie/IeHHs], 3ariCh OOMBIINX YKCesT

L4 [IporeHThI, 3amuChb TIPOLIEHTOB B BHZe Apobu U Apobu B BUje MpPOLEHTOB. Tpu
' OCHOBHbI€e 33/lauM Ha MPOLIeHTHI, pellieHue 3a/layu U3 pealbHON MPAKTUKU

1.5  IlpuMeHeHHe NPU3HAKOB /Ie/TMMOCTH, Pa3/ioyKeHHe Ha MHOXKUTEe/IU HaTypasibHbIX UnCes

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCJIe TIpsiMasi U 0OpaTHasi POMOPLMOHATbHOCTH
2 Anrebpanueckue BbIPDaKEHUS

51 [TepemeHHbIe, UMC/I0BOE 3HaUEHWE BbIDA)KEHUS C IepeMeHHOMW. JlomycTiMble 3HaUeHUst
' repeMeHHbIX

55 [IpescTaBneHre 3aBUCMMOCTH MEX]y BeJIMUMHAMU B BUje GopMmysibl. BeiuvcieHus o
' dhopmysam

2.3  TlpeoGpa3oBaHue OYKBEHHBIX BbIDAyKEHUA, TOXK/[€CTBEHHO PaBHbIE BbIDAyKEHUS

2.4  CBoOIICTBa CTeleHU C HaTypa/bHbIM IOKa3aTenemM

5 s OpHounneHsl ¥ MHorousneHbl. CreneHb MHorowieHa. CriokeHWe, BbIUWMTaHUeE,
' YMHO>KeH1e MHOT0UJ/IeHOB

26 @dopMmyJibl COKpAILlEHHOTO YMHOXKEHUSI: KBaJpaT CYMMBI M KBaipaT pasHocTu. Popmyia
' Pa3HOCTH KBa/|paToB. Pa3nokeHrne MHOrOUJIeHOB Ha MHOXKUTEIN
3 YpaBHeHus

31 YpaBHeHWe, KOpeHb  ypaBHEHWs, TpaBuWia  npeoOpa3oBaHUs  ypaBHeHUs,
' PaBHOCH/IbHOCTb ypaBHEHUI

3 JIuHeliHOe ypaBHeHHe C OJHOW MepeMeHHOW, UMC/IO0 KODHeW JIMHEeHHOro ypaBHEeHuf,
. pellleHNe JIMHEeWHbIX YPaBHEeHUN

3.3  CocraBsieHre ypaBHeHUM 10 YCJIOBUIO 3aZlaud. PellleHre TeKCTOBBIX 3a/iau C MOMOILbIO




ypaBHeHU

3.4  JluHeiiHOe ypaBHEHHe C JBYMs [lepeMeHHBbIMU U ero rpaduk
Cucrtema [AByX J/IMHEMHBIX YpaBHEHWW C [JBYMsI TepeMeHHbIMM. PellleHue cuctem
3.5  ypaBHeHu# CcrlocoOOM MO/CTAHOBKHU. [IpUMephI perieHus: TEKCTOBBIX 3a/jau C TIOMOIIIBIO
CUCTeM ypaBHeHUM
4 Kooppunats! 1 rpadguku. OyHkmy
4.1 KoopavHarta Touky Ha nipsiMoit
4.2 | Uucnosble IpoMeXyTKU. PaccTossHMe MeXy ABYMSI TOUKAMH KOOPAWUHATHOM MPSIMOM
43 [TpsimoyronbHast cuctemMa KoopauHat, ocd Ox u Oy. Abciucca U opJuHaTa TOYKH Ha
' KOODP/IMHAaTHOM TIJIOCKOCTU
a4 [Ipumepsl rpadukoB, 3afaHHbIX (opMmynamMyd. YrTeHue TrpapUKOB peasbHBIX
' 3aBUCUMOCTEMN
4.5 | Tlonstue ¢pyukuuu. I'pacdvk pyHkumu. CBolicTBa QyHKIMIMA
4.6  JluneliHas GyHKIMs, e€ rpaduk. ['paduk GyHKIUU y = [X|
4.7 | T'paduueckoe pelieHUe TUHENHbIX YpaBHEHUN U CUCTeM JTMHENHbIX ypaBHeHUM
8 KVIACC
Kop IIpoBepsieMbIi 3/IeMeHT COfieP>KaHHs
1 Uuicsia v BBIUKCTIEHUS
1 KBagparHbiii KopeHb W3 uucia. [loHsiTMe 00 WppaluoHanbHOM uucie. [lecaTUYHbIe
' MIPUOJIVKEeHYST UPPALIMOHATBHBIX UMCeT
1o CBolicTBa apruhMeTHUeCKMX KBAJpaTHBIX KOpHeH M WX ITPUMeHeHHe K TIpeobpa30BaHHI0
' YMC/IOBBIX BbIPa)KeHUW Y BBIUYMC/IEHUSIM. [leliCTBUTe/IbHbIEe UMCIa
1.3  CreneHsb C Lie/IbIM TTOKa3aTesieM U eé cBorcTBa. CTaHAapTHas 3alMCh YUC/Ia
2 Anrebpanueckue BbIpayKeHHUs
2.1  KBagpaTHbIi TpEXUsieH, pa3/ioKeHre KBaJpaTHOTO TPEXusieHa Ha MHOXKUATEeT!
2.2 Anrebpanueckasi 1poO6b. OCHOBHOe CBOMCTBO anrebpanueckoi Apobu
2.3 CrokeHWe, BEIUMTaHUE, YMHOXKEHUE, [ie/ieHre anrebpanyeckux Apodeit
2.4  PaioHasibHbIe BHIPaKEHUS U UX Mpeobpa3oBaHue
3 YpaBHeHus1 U HepaBeHCTBa
3.1  KsagpatHoe ypaBHeHUe, (hopMyra KOpHel KBaZipaTHOrO ypaBHeHus. Teopema Bueta
3.2  PeleHve ypaBHEHUM, CBOASIIMXCS K JTMHEWHBIM U KBa/IpaTHbIM



3.3 TIpocreiiive ApobHO-pal[MOHAIbHbIE YPaBHEHHS
I'pachriueckasi UHTepIipeTalys ypaBHEHU C ABYMs TlepeMeHHBIMU U CUCTeM JIMHEeMHBIX
3.4 yPaBHEHUM C JByMsl [epeMeHHbIMU. [Ipumepsbl pelleHuss CUCTEM HeJIMHEWHbIX
ypPaBHEHHH C IBYMSI TlepeMeHHbIMU
3.5  PereHue TeKCTOBBIX 3a/jau anrebpanyeckum criocobom
3.6 UucnoBble HepaBeHCTBA U UX CBOMCTBA
3.7  HepaBeHCTBO C OZHOU MepeMeHHOMN
3.8  PaBHOCU/IBHOCTH HepaBeHCTB
3.9  JlvHeliHble HepaBEHCTBA C OJIHOW ITepeMeHHON
3.10 CucTemsl TMHEHHBIX HEPABEHCTB C OJJHOU IepeMeHHOM
4 DYHKLIUU
il [MousTHe dyHkuyu. O6aCTh ONpefiesieHss U MHOXKeCTBO 3HaueHUH GyHKIur. Criocobsr
' 3afiaHusl QYHKLUN
4.2  T'paduk ¢pyHkumu. UTeHre CBONCTB (PYHKLUM 10 €8 rpaduKy
4.3  Ilpumepsl rpauKOB (PYHKLIMIA, OTPa’KAIOLLIMX peabHble MPOLeCChl
a4 DYHKIMK, OTIMCHIBAIOIIME TIPSMYIO M 00paTHYIO MPOIOPI[MOHAIbHbEIE 3aBUCUMOCTH, WX
' rpaduku
4.5 dyHKUUU y =x2 y = x3
4.6 @Oyskuumuy = [x,y = |X|
4.7  I'padmueckoe pelieHre ypaBHEHUM U CUCTEM ypaBHEHUI
9 KJIACC
Kop IIpoBepsieMblii 371eMeHT CO/lep)KaHUA
1 Uucna v BBIYMC/IeHUS
11 ParioHasibHbIe UMC/Ia, MppalMOHa/IbHBIE YWC/Ia, KOHeUHble W OeCKOHEeuHbIe /1eCSTUYHbIE
' JIpobu
MHOXXeCTBO /IeHCTBUTENbHBIX UHWCes, [JeNCTBUTe/IbHbIe uHuc/a Kak OecKoHeuHble
1.2 pmecstuuHble ApoOW. B3aMHO OAHO3HAUHOE COOTBETCTBUE MEXIY MHOKECTBOM
JIeiCTBUTEJIbHBIX UKCeI U KOOpAUHATHOU NpsiMoi. CpaBHeHUe 1elCTBUTEbHBIX YUCeT
1.3  ApudmeTnueckue JeiCTBUS C JeMCTBUTENbHBIMUA YMC/IaMU
14 W3mepenusi, TIpUOMKeHUs, OLeHKW. Pa3Mepbl OOBEKTOB OKDY’KaroIero Mwupa,

JUTATEeJILHOCTh TIPOLIECCOB B OKpY»KaromieM Mmupe. [Ipub/ImKEHHOe 3HaUeHre BeJTMUYMHBI,



TOYHOCTD HpI/I6J'II/I)KEHI/ISI. OprrneHHe yuce/sI. HpI/IKI/IAKa N OLEeHKa pe3yJ/IbTaTOB

BBIUMCJIEHUN

2 YpaBHeHVS U HEPABEeHCTBA

2.1  YpaBHeHUs C OJHOM NepeMeHHOU

2.2 JluHelHOe ypaBHeHMe. PelleHne ypaBHeHUM, CBOJALMXCS K TMHEUHBIM

2.3  KsagpatHoe ypaBHeHUe. PellleHre ypaBHeHU, CBOASLUXCS K KBaZpaTHbIM

24 bukBasipaTHoe ypaBHeHMe. I[Ipumepbl pellleHUs ypaBHeHUW TpeTbeld W UeTBEPTOM
' CTereHel pa3/ioyKeHreM Ha MHOXKUTeN

2.5  Pemenue 1poOHO-pal[MOHATBHBIX YPABHEHUH

2.6 Cucrembl ypaBHeHUM

2.7 = YpaBHeHHUe C IByMs [lepeMeHHbIMHU U ero rpauk

2.8  PemieHue cucTteMm [ByX TUHEUHBbIX YPaBHEHUM C ABYMs ITlepeMeHHbIMU

29 PellleHre cucTteM [IBYX ypaBHeHMM, OJHO M3 KOTODBIX JIMHEIHOe, a /Ipyroe — BTOPOM
. CTeIeH!

2.10 TI'paduueckasi UHTepIpeTaLUsi CUCTEMbl YPaBHEHHWH C ABYMsI TlepeMeHHbIMU

2.11 PemreHue TeKCTOBBIX 3a7iau a/jreOpanyecKuM CriocoooM

2.12  UucioBble HepaBeHCTBA U UX CBOMCTBA

2.13  PelueHue MMHENHBIX HEPABEHCTB C OJHOU MepeMeHHOU

2.14  PellileHre cUCTeM JIMHEHWHBIX HEPaBeHCTB C O/JHOM repeMeHHOU

2.15 KsagpaTHble HepaBeHCTBa

2.16 TI'paduueckas vHTeprpeTaLysi HepaBeHCTB U CUCTeM HepaBeHCTB C ABYMs lepeMeHHbIMU
3 DYHKLIMU

31 KBagparuuHasi @yHKkuusi, eé rpaduk u cBoiictBa. [lapabosna, KOOpAWHATHI BepILMHbBI
' rapaboJibl, 0Cb CHMMETPHH T1apaboJIbl

3.2 TI'paduku dynkuuii y=kx, y=kx+b u ux cBoiicTBa

3.3 T'paduxu QpyHkuuii y=k/x, y = x> 1 UX CBOWCTBa

3.4  T'paduku QpyHKUMH , ¥ UX CBOMCTBA
4 YucnoBble 1OC/ae0BaTeIbHOCTH

il OmpezieneHde ¥ Criocobbl 3a/laHUsl  UMCJIOBBIX  T0OC/Ie/IOBaTeNIbHOCTeN. 3ajiaHue
' roc/ieloBaTe/IbHOCTH PeKyppeHTHOU (hopMyriol u popmysioi n-ro useHa

49 Apudmernueckasi nporpeccusi. Popmysbl n-ro useHa apudMeTHUecKoW MpOrpeccu,
' CYMMBI MepPBbIX N UJIeHOB

4.3 T'eomerpuueckasi mnporpeccusi. PopMysbl N-ro ujeHa reoOMeTPUUeCKOW IIpOrpecCuw,



CYMMBGI TIEPBLIX 1N 4/I€HOB

N300pakeHre uieHOB apu(MeTHYeCKOW W reoMeTpUYeCKOW MPOrpecCcHil TOUKaMHu Ha

4.4

KOODPZWHATHOM TIJIOCKOCTU. JIMHEHHBIN U 5KCITOHEHLMaIbHbIA POCT

4.5  CnoHble IIPOLIeHTHI

ITPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3Y/IbTATAM OCBOEHHMS OCHOBHOM OBFPA30BATEJ/IbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kopg
NpPOBEPseMOro
TpedoBaHusA

IIpoBepsiemble TPeOOBaHUA K NMPEAMETHBIM pe3y/iIbTaTaM 0CBOEHHSA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'0 001ero 00pa3oBaHus HA
ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATUSIMU: MHOXXECTBO, IIOJMHOKECTBO, OIepaLyyd Haj
MHO)KeCTBaMH{; yMeHHe OIepupoBaTh TMOHATUSIMU: Trpad, CBs3HbIM rpad, [epeBo,
LMK/, IPUMEHSITh WX TpPU peIlleHrH 33/lau; YMeHHe WCI0/b30BaTh rpaduueckoe
rpe/icCTaB/ieHe MHO)XeCTB [ijisi OIMCaHUsl peasibHbIX TPOLIeCCOB W SIBIEHWM, TpU

pellieHnH 3aZiau U3 IPYTUx yueOHbIX ITpeIMeTOB

YMmeHue OrneprupoBaThb ITOHATHUAMUN. oripejeJsjieHue, dKCH1OMa, Teopema,
[A0Ka3aTe/IbCTBO, YyM€HHE€ PpdAdCIllIO3HaBAaTb MWCTUHHbBIE W JIOXKHBIE BBICKA3bIBAHMAA,
MMPpUBOAWTL TIpHUMEPLI W KOHTPIIpUMEPBI, CTPOWUTL BbICKA3bIBAHUSA W OTPHULIAHUA

BBICKA3bIBaHUU

YMeHue orepypoBaTh MOHATUSIMU: HaTypa/bHOE YKMC/I0, IPOCTOE U COCTaBHOE UMCIIO,
JleMMMOCTb HaTypa/bHbIX UMCesl, TPU3HAKU J1eJTMMOCTH, 1|eI0e YUCJI0, MOAYJIb YMCIA,
0OBIKHOBeHHas1 P00k U AlecsiTUYHasi Apo0b, CTaH[AapPTHBIM BUJ| YMC/IA, PAljOHAIBHOE
YMCJI0, WppPaLMOHA/TIbHOE YKWC/IO, apu(MeTHYeCKUM KBaJpaTHbIM KOPEHb; yMeHHe
BBIMO/IHATh ~ JIEWCTBUSI C UMC/IaMM, CpaBHMBaTb M  YIOPSl0YMBaThb YUCIIA,
Mpe/iCTaB/IsATh YMC/la Ha KOOPJWHATHOM MNPSMOM, OKPYIVIATH UMCJa; YMeHue [enaTb

TIPUKU/IKY U OLIeHKY pe3yJibTaTa BbIYMC/IeHUMN

YMeHHe OrepyupoBaTh MOHATUSMU: CTETeHb C LIe/IbIM MoKa3aTesieM, apudMeTHyeCcKui
KBa/[paTHBIN KOpPeHb, MHOTOU/IEH, a/ireOpanyeckast poOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HAaTypa/ibHOU CTereHu OOJIbIlle eJMHUIIbI; YMEHHUE BBIOHATh PACUETHI TI0
dopmynam, TipeoOpa3oBaHUS IebIX, [JPOOHO-pAIlMOHABHBIX BBIpAKEHUH U
BbIDAKEHUH C KOPHSIMM, Pa3jio)KeHHe MHOroujieHa Ha MHOXXUTEW, B TOM UKC/e C

WCI0/Ib30BaHWeM (POPMYJT pa3HOCTH KBaZIpaTOB M KBaZipaTa CyMMbI U pa3HOCTU



YMeHue orepupoBaTh TIOHATHSIMU: YKMC/IOBOE PaBeHCTBO, ypaBHeHHWe C OJIHOU
repeMeHHOM, UKC/I0BOe HepaBeHCTBO, HepaBeHCTBO C TepeMeHHOM; yMeHUe pellaTh
NMVHelHble W KBaJ[paTHble ypaBHEeHUs, JpPOOHO-paljMoHa/bHbIe ypaBHEHUs C OZHOM
repeMeHHOM, CHUCTeMbl JBYX JIMHEMHBbIX ypaBHEHWM, JMHelHble HepaBeHCTBA U UX
CUCTeMbl, KBaJIpaTHbIe U JPOOHO-pallMOHa/IbHbIe HePaBeHCTBA C OAHOM MepeMeHHOM,
B TOM UHMCJIe TIPU pellleHuM 33/lay U3 JPYrux MpeiMeTOB U MpaKTUUeCKuX 3ajay;
yMeHHe HCII0/Ib30BaTh KOOPJAWHATHYIO MPSIMYyH0 W KOODJAWHATHYHO TJIOCKOCTb [i/Isi

n300pakeHusl pellieHu ypaBHeHU, HePAaBeHCTB U CUCTEM

YMeHue orepupoBaTh TMOHATUSAMM: (YHKLMS, rpa@uk (QyHKUWH, HYId (QYHKLUH,
TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEXXYTKH BO3pacTaHusl, yObiBaHuUs, HauOoO bliIee
Y HavMeHblllee 3HaueHUs (GYHKIWU; yMeHHe OIepUpOBaTh MOHATUSMU: TIpsiMast
TIPOTIOPLIMOHA/ILHOCTb, JMHeMHass (GYHKLWsSA, KBajpaThuHas QYHKIMsS, obpaTHas
MIPOTNOPLIMOHAIBHOCTB, Tapabosa, rurepbosa; yMeHHe CTPOUTb TpaduKu (yHKLIWH,
WCII0/1b30BaTh TpaduKu [i/is oripefie/ieHUsi CBOMCTB TIPOLIECCOB U 3aBUCUMOCTeH, /s
pellieHust 3alad U3 JIPYTMX Y4YeOHbIX TPeJMETOB W peabHON JXU3HH; yMEHHe

BbIpaKaTh (POPMy/IaMU 3aBUCHMOCTU MeXXAY BeTMUMHAMU

10

YMeHWe oOmepupoBaTh TIOHATUSAMU: T10C/Ie[IOBATeIbHOCTh, apudMeTHyecKass W
reoMeTpuUuecKas Nporpeccuy; yMeHue WCII0/1b30BaTh CBOICTBa
1oc/ie[oBaTe/IbHOCTEH, (OPMY/bI CyMMBbI M OOIL[Er0 ujieHa TIpY pellleHHud 3afiay, B

TOM YMCJIe 3aJjau U3 IPYTUX yueOHbBIX MPeIMETOB U peabHOM >KU3HU

YMeHue pelaTh 3aZjlaud pas3HbIX TUIOB (B TOM 4YKCJIe Ha TPOLIEHTHI, JOJU U YacTH,
JIBIDKeHHe, paboTy, 1[eHy TOBapOB M CTOMMOCTD MOKYTIOK U YCJ/IyT, HaJIOTH, 3alauu U3
obmacTy yripaB/ieHUs] JIMUYHBIMA U CeMelHbIMH (DMHAHCAMH); YMeHHe COCTaBJISITh
BbIpa)keHUsl, YpaBHeHHsl, HePaBeHCTBA U CHUCTeMbI MO YCJIOBUIO 3a[jauM, UCC/Iej0BaTh

TMoJTy4eHHOe pellieHHe U OL[eHUBATh TPaB/oIoj00HOCTh MOTyUYeHHbIX Pe3y/IbTaToB

YMmeHue orepupoBaTh MOHATUSIMU: (UTrypa, TOUKa, OTPe30K, MpsiMasi, JydY, JIoMaHasl,
yroa, MHOTOYTOJIbHUK, TpPEYroJbHUK, paBHOOeApDeHHbId W  pPaBHOCTOPOHHMIA
TPEYrOJIbHUKH, TIPSIMOYTOJbHBIN TPeyroNbHUK, Me[uaHa, OWCCeKTpHca W BBICOTA
TPEYro/NbHUKA, UeThIPEXYTONbHUK, TapajuiesiorpamM, pom0, TPSMOYTOJIBHYK,
KBaJlpaT,  TpameLusi;  OKPY)KHOCTb, KpYI, KacaTe/lbHas; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMM (UrypamMy; yMeHue pellaTb 3aJauyd, B TOM UHWC/Ie U3
MOBCEIHEBHOM >KU3HU, HAa HaxOXKJeHHWe reoMeTpPUUeCKUX BeJMUUH C MpUMeHeHueM

M3yueHHbIX CBOUCTB ¢uryp u hakroB

YMeHuve ornepypoBaTh MOHSTUSMH: PaBeHCTBO (UTYyp, PaBeHCTBO TPEeYrojbHUKOB;

Mapa/uieJIbHOCTb MW IIepIeHAUKY/IAPHOCTb IIPAMBIX, YIoJ MexXay [IpAMBbIMU,



11

12

13

14

15

16

rieprieH/IMKy/isIp, HaK/IOHHAsi, TIPOoeKIys, rojobue ¢uryp, nogobHbie TPeyroibHUKY,
CUMMeTpHUsl OTHOCUTE/IbHO TOYKM M TPSIMOW; yMeHHe paclio3HaBaTb PaBeHCTBO,
CUMMeTpUIO U To/j00ue ¢uryp, napanieibHOCTb U MepreHJuKYy/ISPHOCTb TMPSIMbIX B

OKpY’KaroIIleM MUpe

YMeHure orniepupoBaTh MOHATUSMU: JIJIMHA, PaCcCTOsTHUE, YToJl (BeJMUrHa yria, CUHYC
Y KOCUHYC yTJjla TPeyro/bHUKA), M/I01a/lb; YMEHHE OLIeHHMBaTh pa3Mepbl IIpeMeTOB 1
00BEKTOB B OKPY)KAIOI[eM MHDPe; yMeHHe TPUMEHATh (OpPMy/bl TepuMeTpa |
TUIOL[A/]U  MHOTOYTOJIbHUKOB, [I/IMHBI OKDY)KHOCTM U TUIOLIaAW Kpyra, obObema
MPSIMOYTO/IbHOTO ~ Tlapasuiesieniuiie/ja; yMeHHe T[pPUMEHSITh TpPHU3HAaKU paBeHCTBa
TPeYroJlbHUKOB, TEOpeEMY O CyMMe YIJIOB TpeyrojbHUKa, Teopemy [ludaropa,
TPUTOHOMETPUUECKHe COOTHOIIEHUS [I/isl BBIUMC/IeHHS [JIMH, paCCTOSIHUM, TUI0Ia/ei
YMeHve wu300pa)kaTh IIOCKMe (UTypbl MU WX KOMOWHAI[UM, TPOCTPAHCTBEHHbIE
(burypsl OT pyKy, C MOMOILIbIO YepTEKHBIX UHCTPYMEHTOB U 3/IeKTPOHHBIX CPeJCTB I10

TEKCTOBOMY W/IM CUMBOJIBHOMY OITMCaHHWIO

YMeHue omepupoBaTh  TMOHATHSMHU: TPSAMOYTOJibHas  CUCTeMa  KOOPZAWHAT;
KOOpJMHAThl TOYKH, BEKTOpP, CyMMa BeKTODOB, MPOM3Be/leHHe BEKTOpa Ha YUCIIO,
CKaJsIpHOe TMpOMu3Be/ieHre BEeKTOPOB; YMeHHe HCI0/Ib30BaTh BEKTOPbl M KOOPAUHATHI
[UIs TIpe/ICTaB/IeHUsT JaHHBIX W pelleHus 3a/jau, B TOM 4YHC/ie W3 JPYruX y4eOHbIX

NpeIMeTOB U peasbHOM >KU3HU

YMeHure OrepupoBaTh MOHATUSMU: CTOJIOMKOBLIE M KPYTOBble AMarpamMmbl, Tab/HIIbI,
cpesiHee apudMeTHUeCKOe, MellaHa, HauboJIblllee ¥ HaMeHblllee 3HaUeHUs, pa3Max
YyiCI0BOTO Habopa; yMmeHHe W3BJ/ieKaTh, WHTEPIIPETHPOBAaTh W TPeoOpa30BLIBAThH
vH(OpMaIMio, TIPeACTaB/leHHYI0 B TaOMMI[aX W Ha /[uarpaMmax, OTpPaXKalolIyro
CBOWCTBA U XapaKTePUCTUKU peasbHbIX MPOLIECCOB U SIBJIEHUH; yMeHHe pacrio3HaBaTh

HN3MEeHUMBbI€ Be/IMYMHEBI B OKDY>KarollleM Mupe

YMeHue onepupoBaTh TMOHATHSMU: C/AydalHbIA OMBIT (C/Iy4alHBbIM SKCIEPHMEHT),
jjieMeHTapHOe COObITHe (3/IeMeHTapHbIM MCXOJ) CAy4allHOTO OIbiTa, CAy4aiHOe
CoObITHe, BEPOSITHOCTH COOBITHS; YMEHWe HaXOJUTh BEPOSITHOCTH CJTyYalHBIX
COOBITHII B OMbITaX C PaBHOBO3MOXXHBIMHU 3/IEMEHTApHBIMU COOBITHSIMU; YMeHHe
peliaTth 3ajaul METO/IOM OPTraHW30BaHHOTO Tiepebopa M C UCIOIb30BaHWeM TpaBUiIa
YMHO)KEHHs; yMeHHe OL|eHHBaTb BEpPOSTHOCTH peaybHbIX COOBITHA U SIBIEHWH,
MOHKMMaTb PpOJIb TIPAKTUYECKU [JIOCTOBEPHBIX M MaJlIOBEpPOSITHBIX COOBITUMA B
OKpY)KarollleM MUpe U B JKU3HH; 3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHI;

3HAKOMCTBO C 3aKOHOM OOJIBIIIMX UHCE/ U ero POJIBIO B MACCOBBIX SBJIEHHUAX

YMeHue BbIOMpaTh MOAXOSIINAN U3yUeHHBIN MeTO/, /IS pellieHus 3a/jaui, TIPUBOUTh



MMpUMEPbI MaTeEMATUUECKHUX 3aKOHOMepHOCTEﬁ B MpuUpoje W >XW3HH, PACIIO3HABATb
MpOsABJ/IEHHE 3dKOHOB MAaTeMdTHKU B UCKYCCTBE, OIMUCBIBATL OTAE/IbHbIE BbIAdIOIIUECS
pe3y/bTaThl, IOJ/JIyU€eHHbBIE B XOJ€ Pda3BUTHUSA MaT€MdTUKHW KdK HAYKH, IIPUBOIWUTH
IpUMeEPbI MaTEMATUYECKUX OTKpBITI/Iﬁ " X daBTOPOB B OTeUeCTBeHHOU U BCeMHpHOﬁ

HCTOpUU

IIEPEYEHD 3JIEMEHTOB COAEPXAHUNSA, ITIPOBEPAEMbIX HA OI'D
I10 MATEMATUKE

HpOBepHeMblﬁ 3JIEMEHT CO/i€PKaHUA

Kop

1 Ywucna v BbIUMCIEHUS

1.1 HarypasnbHble U 1jenble ynciaa. [I[pyusHaky [en1MMOoCTH LiesbIX yuces

1.2 = OOBIKHOBEHHBIE U IeCITUUHBIE IPOOU, TIPOIIEHThI, 0eCKOHEUHbBIe TIEPUOUUECKHE TPOOU

1.3 PanuoHanbHbIe yncna. AprudMeTrueckre oreparyy ¢ paljioOHa/IbHbIMU UMC/IaMU

1.4 [lelicTBUTe/NbHBIE UKcaa. ApUpMeTUUeCcKre orneparuu C JeiCTBUTe/TbHbBIMUA YMC/IaMy

r [Tpub/MKEHHBIE BBIYMCIEHUS, TIPaBUa OKPYIJIEHWs, TPUKHZKA W OLIEHKa pe3y/bTaTa
" BbIUKC/IeHU
2 Anrebpanueckue BbIPayKEHHS

2.1 bBykBeHHble Bblpa)keHHsl (BbIpaXkeHUs C TlepeMeHHBIMU)

55 CreneHb c UenbiM mokasareneM. CTemeHb C paljMOHaAbHBIM TMoOKa3aTesneM. CBoiCTBa
" crenenu

2.3 MHorouseHbl

2.4 Anrebpanueckasi ipoOb

5 s ApudmeTnueckuii KOpeHb HaTypaqbHOW cTereHW. [leiicTBusi € apudMeTHYeCKUMU
' KOPHSIMU HaTypa/IbHOW CTeTeH!
3 | YpaBHeHUsI U HEpAaBEHCTBA

3.1 Lenble u fpoOHO-paliOHa/IbHBIE YpaBHeHUs. CUCTeMbI U COBOKYITHOCTH YPaBHEHUI

3.2 Ilenwie u ApoOHO-palMOHAIBHBIE HepaBeHCTBA. CUCTEMBbI M COBOKYITHOCTH HEPABEHCTB

3.3  PellleHre TeKCTOBBIX 3a/1a4
4 | Ywucnossle Noc/ie10BaTeIbHOCTH

4.1 TlocnegoBaTe/bHOCTH, CLIOCOOBI 3aIaHMSI ITOC/IeJOBATE/IbHOCTEMH



4.2 ApudmeTtrueckasi U reoMeTpuueckas rnporpeccuyd. @opmMyisia c/10’KHbIX MIPOLIEHTOB
5  @DyHKUUHU
®yHkus, crocobsl 3agaHus ¢yHkimd. ['paduk dyHkumyd. O6nacTk onpezeneHus U
c 1 MHO>KeCTBO 3HaueHUM O¢yHkimu. Hymu ¢yHkugumn. TIpomMexXyTKd 3HaKOMOCTOSIHCTBA.
o [TpomMe)XyTKM MOHOTOHHOCTH (PYHKLMM. MakKCUMyMbl U MUHUMYMbl (DYHKLMU.
HaubonbIiiee 1 HavMeHblIIee 3HauUeHWe PYHKIMY Ha TIPOMEXYTKe
6  KoopauHaThl Ha NIPSIMOM U MJIOCKOCTH
6.1 KooppguHatHas ripsimast
6.2 [dekapToBbI KOOPAWHATHI HAa MJIOCKOCTH
7  TI'eometpus
7.1 TeomeTpuueckue (GUTYpbl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3  MHOroyrojpHUKU
7.4  OKpY)KHOCTb U KPyT
7.5 VI3MepeHue reoMeTpuyeCcKUX BeIMYUH
7.6 = BekTopbl Ha IJIOCKOCTH
8 BepoATHOCTH M CTaTUCTUKA
8.1 OmnwucarenbHas CTaTUCTUKA
8.2 BepoaTHOCTb
8.3 KombuHaropuka
8.4 MHoxecTBa
8.5 TI'padwr



YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOT'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NMHTEPHET
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