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INIOACHUTEJ/IBHASA 3AIINCKA

Anrebpa sB/sieTCS OAHMM U3 OIOPHBIX KYPCOB OCHOBHOTO 0OIi[ero
oOpa3oBaHus: OHa obecrieunMBaeT W3yueHWe JPYTMX [AUCLUIIIMH, Kak
eCTeCTBEHHO-Hay4YHOTO, TaK W TyMaHUTApHOTO I[MK/IOB, €& OCBOeHUe
HeoOXoguMO i1 TIPO/IO/KEHUsI 00pa3oBaHHsA W B TIOBCEJHEBHOM JKU3HHU.
Pa3Butrie y 00ydaromMxcsi HayUHbIX TIPEJCTaBJIeHUNA O TIPOMCXOXKAEHUU U
CYIIJHOCTH anreOpanyeckux abCTpakKIyii, criocobe oTpa>keHUsI MaTeMaTHUeCKOn
HayKOW sIBJIEHWI Y TIPOL[eCCOB B MPUPOJe U 00IIlecTBe, PO MaTeMaTHyeCcKoro
MO/IeTMPOBAaHUsI B HAyUYHOM TIO3HAHWM W B TPaKTUKe CrocoOCTByeT
¢bopMUpOBaHHI0O HAyYHOTO  MHPOBO33DEHHs U KaueCTB  MBbIIILIEHUS,
HeOOXOAMMBIX [UIA aJanTalldid B COBPEMEHHOM I[M(POBOM OOIIeCTBe.
M3yueHue anreOpbl obecrieuriBaeT pa3BUTHe YMeHUs HaO/M0/aTh, CPABHUBATh,
HaXO/UTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIIIIEHUs, CITIOCOOHOCTH
apryMeHTHPOBAHHO 0OOCHOBBIBATH CBOU JIEUCTBUS M BBIBO/IbI, (HOPMYIUPOBATh
yTBepKaeHust. OcBoeHre Kypca anreOpbl obecrieurBaeT pa3BUTHeE JIOTUUECKOTO
MBIIIEHUS] OOYYaroIUXCS: OHU MCIIO/b3YIOT [eYKTUBHBbIE W WHAYKTHBHbBIE
paccyxeHusi, 060011jeHre ¥ KOHKpeTH3al[[io, abCTparupoBaHue ¥ aHaJIoTHIo.
ObyueHnue anrebpe mpeArionaraeT 3HAYMTE/NbHBIM O0BEM CAMOCTOSITE/TLHOM
JesiITeIbHOCTH  O0YyUaroluXcsl, IM03TOMYy CaMOCTOSITe/IbHOe pellleHre 3a7iau
SIBJISIETCS peann3aljyent [esTeTlbHOCTHOTO TIPUHIIUITA 00yJeHusl.

B cTpykType mporpamMmbl yueGHOTO Kypca «AJsrebpa» fJii OCHOBHOTO
obmero oOpa3oBaHMS ~OCHOBHOE MeCTO 3aHMMAIOT  COJeprKaTe/bHO-
MeTOAWUeCKHe JUHUU: «Yucma U BBIUMC/IEHUs», «AJreOpanueckue
BLID@KEHUSI», «YPaBHeHUs W HepaBeHCTBa», «PyHKium». Kakmas u3 3THUX
cofieprKaTe/IbHO-MeTOANUeCKUX JTMHUM Pa3BUBAeTCs Ha TPOTSDKEHUU TPEX JieT
M3y4eHUst Kypca, B3aUMOZEMCTBYS C IPYTUMH ero TUHUSIMH. B xofe u3yueHus
yueOHOro Kypca 0OOydJaroliMcsi TIPUXOAWUTCSA JIOTUYECKH PaCCy>K/aTh,
HICTI0/Tb30BaTh TEOPETUKO-MHOXKeCTBEHHbBIN S3bIK. B CBSI3W € 3TMM B IIporpaMMmy
yueOHOTO Kypca «Asirebpa» BK/IIOUEHbI HEKOTOpPble OCHOBBI JIOTMKH,
Tipe/icTaB/ieHHbIe BO BCEX OCHOBHBIX pa3fiesiax MaTeMaTH4ecKoro obpa3oBaHUs
U crocobCTByrole OB/a/ieHHI0 00yJarolMMHCS OCHOB YHUBEpCATbHOTO
MaTeMaThuueckoro si3bika. Cofep)kaTenbHONM W CTPYKTYPHOM OCOOEHHOCTBIO
yueOHOro Kypca «Anrebpa» sIB/ISIeTCS €T0 UHTerpUPOBaHHbBIN XapaKTep.

Copepxanue auHUA «Uucaa W BBIYMCIEHUS» CAY>KUT OCHOBOU [IJisd
JanbHEUIero  W3ydyeHWss  MaTeMaTHKW, CIOCOOCTBYeT — pa3sBUTHIO Y
00yuarouxcs  JIOTUUECKOTO  MbIILIeHWs,  (OPMHUPOBAHUIO  yMeHUs
T10JIb30BaThCsl a/ITOPUTMaMH, a TakxKe TIPUOOpPeTeHHI0 MPAaKTUUeCKUX HABLIKOB,
HeOoOXOJUMBIX /11 TIOBCEJHEBHOM >KM3HW. Pa3BuUTHe TIOHATHSA O YHC/Ie Ha
ypOBHE OCHOBHOTO 0O0Irlero o06pa30oBaHHSI CBSI3aHO C pAl[MOHATBHBIMU U
Vppal[MOHA/ILHBIMA ~ YWC/IaMd,  (OPMHUPOBAHWEM  TIPE/ICTAaBAEHUM O
JeMCTBUTE/ILHOM 4YKc/ie. 3aBepiiieHre OCBOEHUSI UMC/IOBOM JIMHUMA OTHECEHO K
cpeaHemy obiriemy 06pa3oBaHMIO.

Cozep>kaHue [ByX anreOpanyeckux JIMHUNA — «AjreOpanueckue
BLID@KEHUSI» U «YPaBHEHUS M HePaBEHCTBa» CIOCOOCTBYyeT (hOpMHUPOBAHHUIO Y
00yuaroIuMxcss MaTeMaTHYecKoro armapara, HeoOXoJuMoro mAjis perieHus
3aZlay MaTeMaTHKW, CMEXHbIX TpPEeJIMETOB M IPAKTUKO-OPHEHTHPOBAHHBIX
3ajau. Ha ypoBHe ocHOBHOTO o001iero o0pa3oBaHus yueOHBIM MaTepHal
TPYNNUPYeTCsT BOKPYT PallMOHA/IbHBIX BBIpa)KeHHU. AnreOpa [1eMOHCTPHUPYET
3HaueHWe MaTeMaTHKHU Kak s3bIKa [I7Is TIOCTPOEHUs] MaTeMaTHUeCKUuX Mojesew,
OTMCaHUS TIPOL[eCCOB U SIBJIEHUM peasibHOTO Mupa. B 3amaun obyueHus anrebpe



BXOJST TakXke [la/bHellllee pa3BUTHE aJFOPUTMUUYECKOTO  MBbIIIIEHUS,
Heo0X0UMOro, B UaCTHOCTH, /i1 OCBOEeHUsI Kypca MH(GOPMaTHKH, U OBJIaZieHHe
HaBbIKaMU /IeYKTUBHBIX paccykzeHuid. ITpeoOpa3oBaHre CUMBOJILHBIX (hOpM
criocobCTBYyeT Pa3BUTHIO BOOOpaXkeHUsl, CITOCOOHOCTe K MareMaTHUYeCKOMY
TBOPUECTBY.

Copepxanve  (yHKIMOHa/bHO-TpaUUecKol JIMHUM  HalleJleHO Ha
rojiyueHre  OOyYalOIUMUCA 3HaHUM O GYHKIUSAX KakK  BaKHeUIen
MaTeMaTUueCKOM MOJeNI [Jid OINUCAaHWS W WCCAeIoBaHUS pa3HOOOpPa3HBIX
MPOLIeCCOB W SIBIGHWM B TIpUpojie U oOijecTBe. l3ydeHune Marepuasa
crioco6CTBYeT pa3BUTHIO y OOyUaro[UXCs YMEHHUSI WCTIOJb30BaTh Pa3/IMuHbIe
BbIpa3uTe/ibHble CpeJICTBA si3blka MaTeMaTUKW — CJIOBECHble, CUMBOJIMUECKUE,
rpaguueckue, BHOCUT BKIaJ B (GOpMUpOBaHWe TMpeJCTaBAeHUN O PO/
MaTeMaTHKU B Pa3BUTUU LIUBUIU3ALIUU U KYJIbTYPHI.

CornacHo yueGHOMYy TilaHy B 7-9 Kjaccax u3yudaeTcsi yueOHBIA Kypc
«Anrebpa», KOTOPBIM BK/IIOUAeT C/IeAYIOI[e OCHOBHBIE Pa3/ie/ibl CO/IePyKaHUs:
«Yucna v BbIUMCIEHUS», «AnreOpavueckre BbIpaXKeHUs», «YDPaBHEHUS U
HepaBeHCTBa», « DyHKIUN».

Ha wu3syuenue yueOHoro kypca «Anrebpa» otBogutcs 306 yacoB: B 7
knacce — 102 yaca (3 uaca B Hejiesnt0), B 8 kinacce — 102 yaca (3 yaca B HeJe/it0),
B 9 knacce — 102 yaca (3 uaca B HeJle/i0).



COJEPXAHUE OBbYUEHUSA
7 KIIACC

Uncia ¥ BBIUMC/IEHUS

IIpobu 0OLIKHOBEHHBIE U /IeCATUYHbIE, TIEPeX0/] OT OAHOU (OPMBI 3aIrCh
npobeit K gpyroi. [loHSTWe pallMOHATBLHOTO YWC/a, 3allkch, CpaBHEHUe,
yrnopsi/jouvBaHue pallMOHANbHBIX uucen. ApudmMeTrhueckue [eWCTBUS C
palMOHaIbHBIMUA YKnc/iamMu. PelieHue 3ajjau U3 peajibHOW TPAaKTUKWA Ha YacTH,
Ha Zipoou.

CremneHb C HaTypa/IbHbIM IIOKa3aTejieM: OIpejerieHue, npeobpa3oBaHue
BLID@&KEHWM Ha OCHOBe OIpe/ie/ieHus], 3arvch OosbImX uwrcen. IIporeHTsl,
3arMCh TIPOLIEHTOB B BHe poOu U Apobu B BHe MPOLIEHTOB. TPy OCHOBHBIE
3a/lauv Ha MPOL[eHTHI, PellleHue 3a/lau U3 pealbHOW MPaKTUKU.

[IpyuMeHeHMe TIDU3HAKOB [I€JIMMOCTH, pa3/OKeHWe Ha MHOXUTEeIU
HaTypa/bHbIX UHCeJI.

PeanbHble  3aBUCHUMOCTH, B TOM UHC/e TpsMas U  oOpaTHas
MPOMOPLIMOHAIBHOCTH.

AsredpanueckKue BbIpaXKeHHUSA

[lepeMeHHbIe, UWC/IOBOE 3HAY€HHWE BBIDAKEHUS] C  [epPEeMEeHHOM.
HNonycTumble 3HaueHWs TepeMeHHbIX. [lpejcTaB/ieHHe 3aBUCUMOCTH MEXAY
Be/TMUMHaMU B BHjle (popmynbl. Beramcienus mo gopmysam. IIpeobpa3zoBaHue
OYKBEHHbIX BBID@KEHUW, TOXKJECTBEHHO paBHble BbIpaXKeHUs, IpaBUIaA
npeoOpa3oBaHyss CyMM U TIPOU3BEJIEHUM, TIpaBW/Ia paCKpBITHS CKOOOK U
TIpUBe/IeHHs TI0J0OHBIX C/IaraeMbIX.

CBOMUCTBA CTeMeHU C HaTypa/ibHbIM MOKa3aTesieM.

OpHowieHbl ¥ MHOrowieHbl. (CrternieHb MHorouseHa. (Crio)KeHue,
BbIUMTaHWe, YMHOXXEHHE MHOTOu/1eHOB. ®OpMYyJibl COKPAIIEHHOTO YMHOKEHHS:
KBaJpaT CyMMbl W KBaApar pa3Hocthu. dopmyna pasHOCTHM KBaJpaToB.
Pa3nokxeHne MHOTOUY/IEHOB Ha MHOKUTEJIH.

YpaBHeHus 1 HepaBeHCTBA

YpaBHeHHe, KOpPeHb ypaBHeHMs, IMpaBuia mnpeobpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUM.

JluneriHoe ypaBHeHHe C OJHOW INePeMEHHOH, YMC/I0 KOPHeH JMHEHHOro
YPaBHEHUs, peLlIeHHe JMHeHHbIX ypaBHeHHH. CoOCTaB/ieHHe ypaBHEHHH IO
YCJIOBUIO 3a/lauM. PelieHre TeKCTOBBIX 3a/jlay C MOMOLLBbI0 YPaBHEHHUM.

JIuHeiiHOe ypaBHeHUWe C JByMsi mepeMeHHbIMU U ero rpaduk. Cucrema
[IBYX JIMHEWHBIX YypaBHEHWM C [BYMsl T[epeMeHHbIMU. PelieHue cucrem
ypaBHeHHI CrocoOOM TOICTaHOBKU. [IpuMephl pellieHWs] TEKCTOBBIX 3afiau C
TTOMOLLBIO CUCTEM YPaBHEHUHU.

DyHKIMHU

Koopaunata ToukM Ha npsmou. YucaoBele TpomexyTku. PaccrosiHue
MeXJy ABYMSI TOUKaMU KOOPAWHATHOU TMPSIMOU.

[TpsimoyTronbHas cructemMa KoopauHaT, ocd Ox u Oy. AGciycca ¥ opArHaTa
TOUKM Ha KOOP/JIMHATHOM TIIOCKOCTU. [IpuMmepnl rpaduKoB, 3a/laHHbIX
(hopmynamu. UreHne rpapukoB peabHbIX 3aBucumMocteit. [lonstre dyHKLmM.
I'paduk ¢ynkuum. CpoiictBa ¢QyHKUmA. JlnHeidHass QyHKUuWs, eé rpaguk.
I'paduk dyHrumu y = [x|. I'paduueckoe perneHne JMHEHHBIX YPABHEHUH U
CUCTEM JIMHEWHBIX YPaBHEHUU.

8 K/IACC



Yuc/ia ¥ BBIYKCIEHUA

KBagpaTHbiii KopeHb U3 uucia. [loHATHe 006 MppalMOHAJbHOM 4YHCIIe.
HecsiTuuHbIe TIPUOKEHUST VppaLMOHATBHBIX yuCeJl. CBolicTBa
apu(MeTHUECKUX KBa/IpaTHBIX KODHeM M UX MpUMeHeHWe K IpeoOpa3oBaHKIO
YMC/IOBBIX BbIp@XKEHUH U BbIUMC/IEHUsAM. [leficTBUTeTbHbIe YMCIIA.

CreneHb C Lie/IbIM TIOKasaTesieM U eé cBoicTBa. CTaHJapTHasi 3aMluchb
yucsia.

Anrebpanueckue BhIpa)kKeHUsIA/ITreOpandyecKue BbIpayKeHUs!

KBasipaTHbIii TpEXusieH, pa3/io)KeHWe KBaJpaTHOTO TpEéXusjeHa Ha
MHO>XUTEJIH.

Anrebpanueckass Apo6b. OCHOBHOe CBOMCTBO ajrebpanueckoii ApoOw.
CnokeHue, BblUWTaHHWEe, YMHO)XeHHe, [efeHUe anrebpanueckux pobeil.
PaijnoHasibHbIe BhIpaKeHUs U UX npeobpa3oBaHUe.

YpaBHeHUs1 ¥ HepaBeHCTBaY paBHeHUsI U HePpaBeHCTBa

KBaspaTtHoe ypaBHeHHe, ¢opMyna KOpHel KBaIpaTHOTO YpaBHEHUS.
Teopema Buera. PemeHve ypaBHeHUM, CBOAAIIUXCI K JIMHEMHBIM U
KBa/IpaTHBIM. [IpocTeiiiiiie 1poOHO-paliiOHaIbHbIE YDaBHEHMS.

'pacduueckasi uHTepripeTalds ypaBHEHWW C [JIByMsi IepeMeHHbIMU U
CUCTeM JIMHeWHbIX YpaBHEHUW C JBYyMsl TepeMeHHbIMU. [IpyvMepnl pellieHus
CUCTeM HeJIMHeUHbIX YpaBHEeHUM C IByMsI TlepeMeHHbIMU.

PerrieHre TeKCTOBBIX 3aZiau ajrebpanyeckuM CIiocobom.

YucnoBble HepaBeHCTBAa M WX CBoicTBa. HepaBeHCTBO € OfHOMU
repeMeHHOW. PaBHOCU/IBHOCTb HEpaBeHCTB. JIMHelHble HEpPABEHCTBa C OJHOU
rnepemeHHOU. CHCTEMBI TMHEUHBIX HEPABEHCTB C OJHOU MepeMeHHOM.

OyHKINMPYHKIUA

[MonsTe Qyukuyuu. OO6MacTh ompefeneHUss U MHOXECTBO 3HaueHui
¢dyskiun. Criocobbl 3aanus QyHKIUH.

I'paduik dyHkimu. UteHre cBoiicTB yHKUMU MO e€ rpaduky. ITpumepbl
rpa@ukoB QyHKLIUMA, OTPa)KarollUX peasibHbIe MPOLeCChI.

@OyHKIMY, OIMMCHIBAIOIMe TPSMYI0 M 00paTHYIO MpOMOPIMOHATbHbIE

3aBUCUMOCTH, MX rpaduku. ®yHkuuu y = x2, y = x3, y = Vx, y=|x|.
['pacdrueckoe pelieHre ypaBHEHUM U CUCTEM YpaBHEHUU.
9 KJ/TIACC

Yuc/ia ¥ BBIYUC/ICHUA

PaljyoHasibHble  4MC/la, UWpPpALMOHA/IbHbIE  4YMC/Ia, KOHEUHble U
OeckoHeuHble JecATHYHbIe ApOoO0H. MHOXKeCTBO [JeHCTBUTETbHBIX UHCEe,
JIeHiCTBUTE/IbHBIE UHCTa KaK OeCcKoHeuHble [lecATUYHbIe Apobu. B3anmHo



OJIHO3HAUHOE COOTBETCTBHE MEX/y MHOXXeCTBOM [IeWCTBUTE/IbHBIX 4HUCeT U
KOOPAWHATHOM TIPSIMOM.

CpaBHeHUe [IeUCTBUTE/IbHBIX UMCesl, apu@meTudyeckue [eUCTBUS C
[IeCTBUTETbHBIMU YMC/IaMHU.

Pa3mepsl 0OBEKTOB OKpY>KalOIlero MHPA, [AJIUTENbHOCTh IPOLIECCOB B
OKDY>KaroleM MHpe.

[MpubmrkéHHOe  3HAUeHWe  BEJIMYMHBI, TOUHOCTb  TIPUOIKEHUS.
Oxkpyrienue uncesn. [IpykKygKa U OLleHKa pe3y/IbTaTOB BbIUKMC/I€HUM.

YpaBHeHus 1 HepaBeHCTBaA

JIuHeliHOe ypaBHeHUe. PelieHre ypaBHeHUM, CBOASIIIIUXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelleHve  ypaBHEHWM, CBOJAIIUXCA K
KBaJpaTHbIM. bukBagpaTHOoe ypaBHeHue. [IpuMepbl pelleHUs ypaBHEHUU
TPeTber U UeTBEPTOU CTereHeu pa3io’KeHneM Ha MHOKUTEJIH.

PerieHuie ApoOHO-paI[MOHAIBHBIX YPaBHEHHM. PellleHre TeKCTOBBIX 3a/iau
anrebpanyecKUM MeTO/IOM.

YpaBHeHUe C ABYMsl llepeMeHHbIMU U ero rpaduk. PelieHue cucteM AByX
JIMHEWHBbIX ypaBHEHUM C [IByMsl IiepeMeHHbIMH. PellieHWe CUCTeM [BYyX
yPaBHEHUM, OJHO W3 KOTOPbIX JIMHEHWHOEe, a JApyroe — BTOPOW CTereHw.
['pacduueckast UHTepIIpeTalysi CUCTeMbI YpPaBHEHUM C ABYMsI TlepeMeHHbIMU.

PeltieHre TeKCTOBBIX 3a/lau ajre0GpanuyeckKuM CIIocoO0oM.

UucnoBble HepaBeHCTBA U UX CBOUCTBA.

PellleHre /TMHEMHbIX HEPaBEHCTB C OJHOM MepeMeHHOM. PellleHue cucteM
JIMHEMHBbIX HepaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa.
['pacdmiueckass wHTeprpeTalds HepaBeHCTB W CHUCTeM HepPaBeHCTB C JBYMs
riepeMeHHbIMH.

OyHKINMPYHKIUA

KBagpatuuHasi pyHKIMs, eé rpaduk U cBoiicTBa. [Tapabosa, KOOpAUHATEI
BepIIMHBI Mapabosibl, 0Cb CUMMETPHH MapadoJIbL.

I'paduku yHKUMit: y = kx, y =kx + b,y =k/x,y=x3,y=Vx,y = x| , u
VX CBOUCTBA.

YucnoBele mocefoBaTeIbHOCTUUMC/I0OBbIE T0C/I€J0BaTe/IbHOCTH M
Nporpeccuv

[ToHsiTHE YMCIOBOM MOC/AE[0BATe/bHOCTH. 3a/laHue T0C/e0BaTebHOCTH
PEeKypPPeHTHOM (OpMY/IoW U (hOPMYJION N-ro useHa.

ApudmeTtrueckass ¥ reomerpyuueckas nporpeccur. @opmysibel n-ro unaeHa
apu(pMeTUYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CyMMbI TIEPBBIX N YJIEHOB.

M306pakeHre useHOB aprudMeTUUeCKOW M TeOMeTPHUUEeCKOM MpOorpeccuid
TOYKaMH Ha KOOPAMHATHOM TIJIOCKOCTH. JIMHENMHBIM 1 SKCITOHEHI[Ma/IbHBIM POCT.
C/10KHBIe TIPOLIeHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IBTATDI

JInuHOCTHBIE pe3yJabTaThl OCBOEHUs TMPOrpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepH3yIOTCS:

1) naTproTUYeCcKOe BOCIIUTAHHE:

MpOSIBJICHWEM MWHTepeca K TMpPOLLIOMY M HAaCTOSIEMY POCCUMCKOU
MaTeMaTHWKW, 1IeHHOCTHbIM OTHOIIIEHWeM K JIOCTH)KeHUSIM POCCHUMCKUX
MaTeMaTHUKOB M POCCUNCKOW MaTeMaTHUeCKOU IIKOJ/Ibl, K UCI0J/Ib30BaHUIO 3TUX
JIOCTYDKeHUM B IPYTUX HayKaX U MPUK/IaZHbIX chepax;

2) rpaXkJaHCKoe U [yXOBHO-HPaBCTBeHHOE BOCITUTAHUe:

TOTOBHOCTBIO K BBHITIOJTHEHWIO 00S13aHHOCTeN TpakaHWHA W peasir3aliid
ero TrpaB, Tpe/iCTaBJeHUeM O MaTeMaTUUeCKUMX OCHOBax (DYHKIIMOHUPOBaHUS
pPa3/MUHBIX  CTPYKTYp, SsIBJIEHWH, TIPOL[eAyp TpakJaHCKOTO 0OIjecTBa
(HaripuMep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO STUUYECKUX
npo0sieM, CBS3aHHBIX C TPAaKTUYeCKUM TIpUMeHEHHEeM MOCTIDKeHUW HayKH,
OCO3HaHUEM Ba)KHOCTM MOPAJbHO-3TUUECKUX TIPUHIMIIOB B JIesiTeJIbHOCTU
YU€HOrO;

3) TPyAOBOe BoCIUTAHME:

YCTAHOBKOM Ha aKTUBHOE y4YacThe B peIlleHUU TpaKTUYeCKUX 3ajad
MaTeMaTH4YeCcKOl HarpaB/eHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaTUueCKOro
oOpa3oBaHUsI Ha TIPOTSHKEHUU BCel >KU3HU /IS YCIeITHON npodecCcruoHanbHON
JesiTeIbHOCTH Y pa3BUTHEM HEOOXOAMMBIX YMeHU, 0CO3HaHHBIM BbIOOpOM U
TIOCTPOEHWEM WH/MBUAYaTbHOU TpaeKTOpHU 00pa30BaHUSI U KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHBIX UHTEPECOB U 00II[eCTBeHHBIX IMOTPeOHOCTel;

4) 3cTeTHUECKOe BOCTIMTaHHUe:

CoCOOHOCTBIO K SMOI[MOHABHOMY M 3CTETHUUECKOMY BOCTIPUSTHIO
MaTeMaTUUeCKUX OOBbeKTOB, 3afiau, pellleHui, pPacCy>KIeHUH, YMeHUI0 BUEThb
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAay4YHOT0 MO03HAHUA:

OpveHTalveli B [esTeJIbHOCTH Ha COBPEMEHHYI CHUCTeMYy Hay4yHbIX
ripe/icTaB/IeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ue/IOBeKa, PUPOAbI
1 o011jecTBa, MIOHUMAHWEM MaTeMaTUYeCKOW HayKW Kak chephl ueoBeuecKOu
JlesiTe TbHOCTU, 3TAroOB €€ pa3BUTHS U 3HAUYMMOCTHU [IJisl pa3BUTHS LIUBU/INU3Al[UH,
OBJ/IaJleHreM $I3bIKOM MaTeMaTUKW MW MaTeMaTHUyecKoil Ky/JbTypou Kak
Cpe/ICTBOM TO3HaHUSI MUpa, OBJa/leHHWeM TIPOCTeUIIMMU  HaBbIKaMu
HCC/IeI0BaTe/IbCKOU JlesiTeTbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpoOBaHHe KY/IbTYPbI 3J0POBbA U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaThuueCKue 3HaHWS B UHTepecax CBOEro
3[JOpPOBBS, BeJieHWS 3/J0pOBOro oOpa3a Jku3HU (3[0pOBOe  IHMTaHUe,
cbamaHCUpOBaHHBIA pEXWM 3aHATHNW W OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTb), C(POPMHPOBAHHOCTbIO HaBbiKa pedieKCHH, MpPHU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY U TAKOT'O >Ke TIpaBa JIPyroro ueioBeKa;

7) 3K0/I0THYeCKOe BOCITUTaHHe:

OpHeHTal[veli Ha TpUMeHeHHWe MaTeMaTHUeCKUX 3HaHWM [l pelieHusi
3a7a4 B 00/1aCTH COXPAaHHOCTU OKPY’Kaloll[el Cpe/ibl, TJTAHUPOBAHUS TIOCTYIIKOB



Y OLIEHKU WX BO3MOXXHBIX TOC/Ie/ICTBUM [iJIsi OKPY>Karollleil cpe/ibl, 0CO3HAaHKEeM
r71006a/IbHOTO XapaKTepa 3K0JIOTHUeCKUX Mpo0sieM U IyTeld UX pelleHus;

8) ajganTanusa K W3MEHAKWIUMCH YCIOBHSM COLMA/JIBHOW M
NMPUPOJIHOU CpeAbl:

TOTOBHOCTBIO K /IeICTBUSIM B YCJIOBUSIX HeOIpe/ie/IeHHOCTH, MOBbIIIEHUIO
YPOBHSI CBOeM KOMIIETEHTHOCTU uepe3 TPaKTUUYeCKy [1eATe/lbHOCTb, B TOM
yKrc/ie YMeHHWe YUMThCS y [PYruxX Jofieid, mnpuobpeTatb B COBMECTHOMN
JlesiTe TbHOCTU HOBbI@ 3HAHUSI, HABbIKW U KOMIIETEHI[MU U3 OMbITa APYTUX;

HeoOX0UMOCTbI0 B (DOPMUPOBAHHMK HOBBIX 3HAaHWK, B TOM UHC/Ie
cdbopMy/ipoBaTh W/eM, TIOHSATHS, TUIIOTe3bl 00 00BEKTaX W SIBJEHUSAX, B TOM
yKc/ie paHee HEW3BECTHBIX, OCO3HaBaTh Ae(PUIUTHI COOCTBEHHBIX 3HAHUN U
KOMITeTEeHTHOCTeH, M/IaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYal[Ul0, BOCIIPUHHUMATh
CTPECCOBYIO CHUTYal[dI0 KakK BbI30B, TPeOyrOIMii KOHTpMepP, KOPpPeKTHPOBAaTh
TpUHUMaeMble pellleHusl U JelcTBuUsA, (hOpMY/IMpOBaTh U OLleHMBAaTh PUCKU U
10C/1e/ICTBUS], POPMUPOBAThH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/bHBbIE YHUBE€PCA/IbHbIE y‘—IEﬁHbIE AEﬁCTBHﬂ

ba3oBsble 1oruueckue JedCTBUS:

* BBISB/ISITh v XapaKTeprU30BaTh CyllleCTBEeHHbIE TIPU3HAKU
MaTeMaTUUeCKUX 0ObeKTOB, MOHSATHH, OTHOIIIEHUM MeXAy TOHSATHSIMHU,
dbopmynupoBath ornpe/ie/IeHUs TOHATHU, yCTaHaBJ/IUBaThb
CYII[eCTBeHHbIN TIPU3HAK KIacCU(UKAI[MH, OCHOBaHUS /it 0060011jeHus
Y CpPaBHeHWUs1, KDUTEPUH MMPOBOAUMOI0 aHa/IN3a;

e BOCIIPMHWMaATh, (OpPMy/IUpOBaTh U Tpeobpa3oBbIBaTh CY>KIEHUS:
yTBepJuTe/IbHbIe U OTpHIlaTe/bHble, eJUHUYHbIE, YaCTHbIe U OOIIHUe,
YC/IOBHBIE;

e BBIB/SATH MaTeMaTHYeCKWe 3aKOHOMEDHOCTH, B3aMMOCBSI3U W
npoTuBOpeurss B (akTaxX, AaHHBIX, HAOMIOZEHUSX U YTBEP)KIEHUSX,
npejjiaraTb ~ KpUTEPUM /11 BbISIBJIEHUSI 3aKOHOMEDHOCTEM U
MIPOTUBOPEUNH;

e JieflaTh BBIBOZBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€JAYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IFOUeHUM 110 aHaI0THK;

e pa3buparthb Jj0Ka3aTe/JbCTBA MaTeMaTUUeCKUX YTBEP)KIeHUM (TIpsiMbie U

OT  TMPOTHUBHOrO),  TPOBOAUTb  CaMOCTOSITeJTbHO  HEC/O0>KHbIE
[l0KasareJibCTBa MaTeMaTU4YeCKUX (akToB, BLICTPAUBaTh
apryMeHTaLuto, MPUBO/IUTb ~ TPUMepbl M KOHTPIPUMEpHI,

000CHOBBIBaTh COOCTBEHHBIE PACCy KIeHUS;

e BbIOMpaTh CrOCOO pellleHUs yueOHOM 3ajjaur (CPaBHUBATh HECKOJILKO
BapUaHTOB peIlleHus, BbIOMpaTh Haubojee TMOAXOAAINMNA C YUETOM
CAMOCTOSITE/TbHO BbI/I€/IEHHBIX KPUTEPHEB).

Ba3oBble HCC/IeJ0BaTe/IbCKHE IeHCTBHUS:

e WCIIO/Ib30BaTb  BOMNPOCHI KaK  HCC/Ie[0BAaTe/IbCKUNA ~ WHCTPYMEHT
MO3HaHus, (HOPMYJMPOBATh BOIPOCHI, (PUKCUPYIOIIEe TPOTUBOPEUHE,
npobyieMy, CaMOCTOSITEJTbHO YyCTaHAB/IWBATh WMCKOMOE U [JJaHHOE,
(bopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATh CBOKO TIO3ULIMI0, MHEHUE;

e TIPOBOJIUTH IO CAMOCTOSATE/IbHO COCTaBJIEHHOMY IIJIaHy HEeC/TI0XKHBIH
JKCIIEpUMEHT,  HeDOoJbIlloe  UCC/IeIOBaHWE  TI0  YCTAHOBJIEHHUIO



0COOEHHOCTeM MaTeMaTH4ecKoro O0ObeKTa, 3aBHUCHMOCTEN O0BEeKTOB
MeXy co0oi;

CaMOCTOSITeSTbHO ~ (hopMy/IUpOBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/ibTaTaM TIPOBeIEHHOT0 HabJIIO/IeHus, UCC/IeJOBaHUs, OlleHHMBATh
JIOCTOBEPHOCTH IMOTyYeHHBIX Pe3yJ/IbTaTOB, BHIBOIOB U 0000ITIeHMIA;
TIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TPOI[eCCa, a TakKKe BbIJIBUTATh
TIPe/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBLISIBJIITb HEIOCTaTOUHOCTh UM M30BITOYHOCTb MH(OpPMALIUU, JaHHBIX,
He0OXOAMMBIX JIJIsT PEeIlleHys 3aiaul;

BLIOMpATh, aHA/IW3UPOBATh, CUCTEMATU3HUPOBATh M HWHTEPIPETUPOBAThH
MHGOPMAIIUIO Pa3/TMUHBIX BUZOB U ()OPM ITpe/ICTaB/IeHNSI;

BbIOMpaTh (opMy TMpezcTaB/ieHUs WHOOPMALIMA W HW/UTFOCTPUPOBATh
pellaeMble 3aJlaud CXeMaMW, AWarpaMMaMM, HWHOM TrpadHKOd W HX
KOMOHHAI[USIMU;

OLIeHMBaTh HAJEKHOCTb MH(GOPMALIMK 110 KPUTEPHUSIM, MPe//I0KeHHBIM
yurTeseM Wi CopMyTUPOBAaHHBIM CaMOCTOSITETHHO.

KoMMyHHUKaTHBHbIe YHUBePCa/IbHbIE YueOHbIe AeHCTBUS:

BOCTIpUHUMATh ¥ (POPMYJIHPOBATh CYXKIEHHS B COOTBETCTBHUM C
YCJIOBUSIMU U TIe/IIMA OOII|eHHs], SICHO, TOYHO, TPAMOTHO BBbIPa’KaTh
CBOIO TOUKY 3peHMsI B YCTHBIX M TIMCbMEHHBIX TeKCTaX, JaBaTh
TIOSICHEHHSI TI0 XO/ly pellleHHsl 3aflaul, KOMMEHTHPOBAaTh IOTy4YeHHbIH
pe3y/bTar;

B Xo/le 00Cy)XIeHUs 3aZlaBaTh BOMPOCHI 10 CYIIECTBY 00CY»K/1aeMOi
TeMbI, MPO6/IeMbl, pelraeMoi 3a/jlauM, BbICKa3bIBaTh HeU, HalleJieHHbIe
Ha TIOMCK peIlleHUs], COTOCTaB/IATh CBOU CYXKAEHUS C CY>KIEeHUSIMHU
APYTUX YUYaCTHUKOB AWanora, oOHapy)kKuBaTh pa3/iddhe W CXOZCTBO
Mo3ulMid, B KOppeKTHO! ¢opme (oOpMy/auMpoBaTh pa3HOIJIACUsl, CBOU
BO3PayKeHUS;

MPe/ICTaB/ISTh  pe3y/bTaThl  peIlleHWs  3a/laud, SKCIIePUMEHTa,
WCC/IeJIOBAaHUsI, TIPOeKTa, CaMOCTOSTe/NIbHO  BbIOMparh  dopmar
BBICTYIUIEHHsST C y4Y6TOM 3aZiau TIpe3eHTallUd U 0CoOeHHOCTeH
ayJUTOPHH;

MOHMMAaTh W  WCIIO/Ib30BaTh  TPEUMYIeCTBA  KOMaHAHOW U
WHAVBHUya/IbHOM PabOTHI TPU pellleHWH y4ueOHBIX MaTeMaTUUeCKUX
3ajiay;

NMPUHAMAThL  1[eflb  COBMECTHOM  [IesiTeIbHOCTH,  IJIaHUPOBATh
OpraHM3allii0 COBMECTHOW paboThl, pacrpefensTh BUIbI pador,
JIOrOBaprBaThCsA, 00CYKAaTh MPOIiecC U pe3y/ibTaT paboThl, 060011aTh
MHEHMSI HECKO/IbKUX JIIO/IeH;

y4acTBOBaTh B TPYyNmoBbIX (opmax paboTel (0OCykzeHUs, obOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMbl U JPYTHe), BBINOIHATH CBOIO YacCTh
paboThl ¥ KOOPAWHUPOBATh CBOW JEUCTBUS C JPYTMMM UjeHaMu
KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOETO BK/a/la B OOIMM TPOAYKT 10
KpUTepHsiM, ChOpMY/IMPOBAaHHBIM YUaCTHUKAMH B3aUMO/IeHCTBHSI.

PeryisaTuBHBIE YHHUBepPCA/IbHbIE yUeOHbIe el CTBUSA
CamoopraHu3anusa:

CaMOCTOSITe/TbHO COCTAaBJ/ISITh TIJIaH, a/lfOPUTM pelleHus 3aZiauu (Wav
ero uacTh), BbIOMpaTh CrOCO0O pellleHusT C YYETOM UMEROIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, AapryMeHTHPOBaTb U
KOPPEKTUPOBATh BapUaHTHI pellieHri C yUéTOM HOBOW MH(OpMalUH.



CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:

e BiaZieTb criocobaMM CaMOMPOBEPKH, CAMOKOHTPOJS TMpolecca WU
pe3yJ/ibTara pelleHrs MaTeMaThueCKOU 3a/jauy;

e TIpe/iBU/IeTb TPYAHOCTH, KOTOpPble MOTYT BO3HMKHYTh TIPDU pellleHHu!
33/laud, BHOCUTh KODPEKTHBBI B [IeATEJIbHOCTh Ha OCHOBE HOBBIX
00CTOATeNLCTB, HaliZIeHHBIX OIMMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

e OLIEHMBAaTb COOTBETCTBME pe3y/bTaTa [AesTe/bHOCTH I10CTaB/JIEHHOU
Ield W yCJIOBUSIM, OOBSACHATH TPUYMHBI  JOCTWKEHHUS WU
He[IOCTYDKEHUsI  IIeJId, HaxXOAWTh  OIIMOKYy, /aBaTb  OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily obyuyeHus B 7 KJacce OOYyYarOIIUNCSA TOMYUYHUT CJIeAYIOIHe
rpegMeTHbIe Pe3y/IbTaThl:

Uncia ¥ BBIUMC/IEHUS

BbIno/IHATh, coueTast yCTHbIe M MUCbMEHHbIe TIPUEMBI, apudMeTHUecKre
JIeUCTBUSA C pal[MOHA/TIbHBIMU YMC/IaMHU.

HaxoauTb 3HaueHWs] UMC/IOBBIX BBIPDA)KEHHH, IMPUMEHSTh pa3HO0Opa3Hbie
crocobbl W TIPUEMBI  BLIUMC/EHWS 3HaueHHU APOOHBIX  BbIpaKeHWH,
cojiepyKalinx 0ObIKHOBEHHbIE U IeCITUUHBIEe IPOOH.

[TepexouTh OT OfiHOM (HOPMBI 3aIKCH YKCesT K pyroi (TTpeobpa3oBbIBaTh
JeCITUYHYI0 [po0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JEeCSATUYHYIO, B
YaCTHOCTH B O@CKOHEUHYIO AeCITUUHYIO IPOOb).

CpaBHUMBATH U YIIOPSIJ0UYUBATh PallMOHA/IbHbIE YMC/IA.

OKpyIJIAaTh Yncia.

BBINMOMHATE MOPUKUIKY W OLEHKY pe3y/bTaTa BbIUYMC/IEHUW, OLIEHKY
3HaUeHWM UWCJIOBBIX BbID&KEHUU. BBINOMHATE [OEUCTBUS CO CTENeHsSIMU C
HaTypaJbHbIMU MTOKa3aTe/IsSIMHU.

[IpyuMeHsITb MpU3HAKU  [JeTMMOCTH, pa3/0KeHWe Ha  MHOXUTEeIU
HaTypa/bHbIX UHCeJI.

Peliath mMpakTUKO-OpPHEHTUPOBAHHBIE 3a/laul, CBS3aHHbIE C OTHOLLIEHUEM
BEJINUWH, TPONOPLIMOHAIBHOCTBI) BeIWYMH, MPOLIEHTAMM, WHTEPIPETUPOBAThH
pe3y/abTarbl pelleHrs 3aad C YuyéTOM OrpaHWYeHWH, CBSI3aHHBIX CO
CBOMCTBAMU PaCCMaTPUBAEMbIX 0OBHEKTOB.

AsredpanueckKue BbIpaXKeHHUSA

Wcnonb30BaTh  anrebpanueckyldo  TEPMUHONIOTUIO U CHUMBOJIMKY,
TIPUMEHSITh eé B TpoLiecce OCBOeHHs1 yueOHOro MaTepuaria.

Haxoautb 3HaueHHsi OYKBEHHBIX BBIPaXKEHWU TPH 3aJlaHHBIX 3HAUEHHUSX
riepeMeHHBbIX.

BbImosHATE  Tipeobpa3oBaHUsi  1[e/IOT0  BBIPDA)KEHHWST B MHOTOWIEH
TIpUBe/ieHreM T10/J0OHBIX ClaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXEHVEe OJHOY/eHa Ha MHOrOWIeH YW MHOroujieHa Ha
MHOTOUJIeH, TIPUMeHSITh (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCy11ecTB/ATh pa3/i0KeHWe MHOTOYJIeHOB Ha MHOJKWTE/IH C TOMOLIbIO
BbIHECEHUsST 3a CKOOKM OOI[ero MHOXXWUTeNs,, TPYIITUPOBKH CIaraeMbiX,
ripuMeHeHust (HOpMYJ1 COKPAILIEHHOTO YMHOKEHUSI.

[TpuMeHsATb Tpeobpa3oBaHUS MHOTOWIEHOB IS PeIleHUs Pa3TuuHBbIX
3a/lau U3 MaTeMaTUKH, CMEXXHBIX TIPeJIMETOB, U3 pealbHOW MPaKTUKU.

Wcnonb30BaTh CBOMCTBA CTeMeHeW C HaTypaJbHBIMM IOKa3aTessiMU AJIst
ripeoOpa30BaHysI BbIPAXKEHHH.



YpaBHeHus 1 HepaBeHCTBA

Peliath /iHelHbIe YpaBHEHUsI C OJHOM MepeMeHHOU, MPUMeHSsIs MpaBu/ia
rnepexofia OT MCXOJHOTO YpaBHEHUSI K DPaBHOCWIbHOMY eMmy. [IpoBepsTsb,
SIBJISIETCS JTU YUCJIO0 KODHEM YPaBHEHUSI.

[TpumeHsiTh rpacdueckrie MeTO/bl MPY pellleHWH JIMHEeWHbIX ypaBHEHUN U
WX CHUCTEM.

[Togbupath TMpUMepHLI TIAap YKCes, SBSIOMIUXCS pellleHueM JTUHEeMHOTo
yPaBHEHUS C ABYMSI TIepeMEeHHbIMMU.

Crpoutb B KOOPAWHATHOW TJIOCKOCTH rpadvK JIMHEMHOTO0 ypaBHEHUS C
JIByMsI TlepeMeHHbIMU, TMO0Jb3ysACh TpadUKoM, TPUBOAUTL TPUMEPHI pellleHUs
ypaBHEHUS.

Peliath cucTeMbl [BYX JIMHEUHBIX YPaBHEHUM C JBYMSI IePeMEHHBbIMY, B
TOM UucJsie Tpaduuecku.

CocTaBnsiTh U pellaTh JIMHEWHOe ypaBHEHHWe WIA CUCTEMY JIMHEUHbBIX
YPaBHEHUM TI0 YCJOBUIO 3ajJlaud, HWHTEpPIPeTUPOBAaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/iau¥ MOJyYeHHbIN pe3yibTarT.

DyHKIMHU

M300pakaTb Ha KOOPAWHATHOW TMPSIMOM TOUKH, COOTBETCTBYIOIME
33/laHHBIM KOODJMWHATaM, JIy4H, OTPe3KH, MHTepBa/ibl, 3alMChIBaTb UKUCJIOBbIE
TTPOMEXXYTKU Ha anrebpandyeckoM si3bIKe.

OTMeuaTb B KOODJVMHATHOW TJIOCKOCTM TOYKA 1O  3a/laHHBIM
KOOp/IUHaTaM, CTPOUTb rpaduKu JiMHeWHbIX @yHKIUHA. CTpouth rpaduk
byHKIpN y = |x].

OnuceiBaTh C TOMOIIbI0 (YHKIMA HW3BECTHbIe 3aBUCUMOCTU MEXAY
BeJIMUMHAMU: CKODPOCTb, BpeMsi, PAacCTOsIHWE, lleHa, KOJIMUeCTBO, CTOUMOCTb,
TIPOM3BO/JUTE/ILHOCTD, BpeMSsi, 00bEM pabOTHI.

HaxouTh 3HaueHre (DYHKIIMU 110 3HAUEHHIO eé apryMeHTa.

[Tonumarts rpaduueckuii criocod mpeCcTaB/IeHys U aHamu3a WHGOpMaIiy,
W3B/IeKaTb W UWHTEepHpeTHpoBaTh WHGOPMAaIMI0 U3 TpapUKOB peanbHbIX
MPOLIeCCOB U 3aBUCUMOCTEM.

K koHily obyuyeHus B 8 ksacce 0OyYarOImUNCSA TOMYUYHUT CIIeAYIOI[He
rpegMeTHbIe Pe3y/IbTaThl:

Uncia ¥ BBIUMC/IEHUS

Vcnonb30BaTh Hava/ibHbIE MPE/ICTABIEHUSI O MHOXKECTBE [1elCTBUTE/TbHbBIX
yncesll /I CpaBHEHHWs, OKDPYIJIeHWST W  BBIUMC/IEHWM, H300pa)kaTh
JIeCTBUTE/TbHbIE YMC/Ia TOUKAMU Ha KOOPAWHATHOM TIPSIMOM.

[TpuMeHsITh TIOHSITHE apU(PMEeTUUeCKOro KBa/[paTHOTO KOPHS, HaXO/WTb
KBa/IpaTHbIe KOPHH, WCIT0JIb3Ys TIPU HEOOXOAMMOCTH Ka/IbKYJ/ISITOP, BBITIOJHSTh
rpeoOpa3oBaHysl BBIpKEHWM, COJIePIKaIllMX KBaJpaTHble KOPHM, HCTIOJb3Yys
CBOMCTBA KOpHel.

Vcmosib30BaTh 3armmcy OOJTBIIMX U MajibIX YUCe/T C TIOMOIIIbIO AeCITUYHBIX
npobeti 1 creneHei urcia 10.

AsredpanueckKue BbIpaXKeHHUSA

[IpyMeHSITh TIOHAATWE CTeNeHd C LeJbIM [I0Ka3aTejieM, BBINOJHATh
ripeoOpa30oBaHysl BLIpAKEHUM, CO/IePXKAlI[UX CTETIeHH C 1[e/TbIM TI0Ka3aTeIeM.

BLITIOSTHATE TOX/IeCTBeHHBIe MTPeo0pa30BaHys paljiOHATbHBIX BbIPDAYKeHUH
Ha OCHOBE TPaBUJI IeHCTBUH Ha/l MHOTOU/IeHAMU U afreOpanyecKUMH IPOOsSMHU.

PacknazapiBaTh KBaZpaTHBIM TPEXUJIEH HA MHOXKUTEJH.

[TpuMeHsATH peobpa30BaHUs BIPAKEHUM [IJIsi peIllleHHsT pa3/TMUHbIX 3aau
13 MaTeMaTUKH, CMEXKHBIX TIPeIMETOB, U3 pealbHOW MPaKTUKU.

YpaBHeHus 1 HepaBeHCTBaA



Peliath nuHelrHbIe, KBa/IpaTHbIe YDAaBHEHUS Y PallMOHA/IbHbIE YDABHEHUS,
CBOZSALIMECS K HUM, CUCTEMBI [IBYX YPaBHEHUU C IBYMsI TePEMEHHbIMU.

[IpoBOAUTH MpOCTEHILIME UCCIe0OBaHNS YPaBHEHUW U CUCTEM ypaBHEHUM,
B TOM 4MCJie C TIpUMeHeHreM rpaduueckux MpejcTaBaeHui (yCTaHaB/IMBATh,
MMeeT JId ypaBHeHWe WM CHUCTeMa YpPaBHEHUM DpelleHusi, eC/u UMeeT, TO
CKOJIbKO, Y TIpoyee).

[TepexoguTh OT C/0BeCHOH (hOpPMY/JMPOBKY 3a/jauu K eé anrebpanueckoit
MOZIe/IU C TIOMOIIbID COCTAaBJ€HUSI YpPaBHEHUSI WA CUCTEMBbI ypaBHEHWU,
VWHTEpIpeTUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3aZjlauM [OJyYeHHbIU
pe3yJibTar.

[IpriMeHATh CBOMCTBA YMC/IOBbIX HEPABEHCTB /[I/I1 CpPaBHEHUS, OLIeHKU,
pelllaTh JIMHEMHble HepaBeHCTBa C OJHOM MepeMeHHOM M UX CHUCTeMbl, /1aBaThb
rpauueckyr0 WITHOCTPALIMI0 MHO)KeCTBA pellleHW{ HepaBeHCTBa, CUCTEMBI
HEpPaBEeHCTB.

DyHKIMHU

[ToHuMaTh ¥ UCIO0Mb30BaTh (PYHKI[MOHA/IbHbIE TTOHSTHS U SI3bIK (TePMUHBI,
CUMBOJIMYeCKHe 0003HaueHHs1), Orpefie/isiTh 3HaueHue (YHKI[UH 110 3HAUeHHIO
aprymeHTa, Orpe/iesiiTb CBOMCTBA (PYHKI[MU 110 eé rpaduKy.

CtpouTth rpadrKu 37ieMeHTapHbIX (PYHKLIUM BU/A:

y =k/x, y =x2, y =x3,y = [x|, y = VX, ONUCLIBaTh CBOICTBA YNC/IOBOM
byHKIMH 110 eé rpaduKy.

K KoHily obOyueHus B 9 K/acce OOYYarOIIUNCSA TOMYUYHUT CIIeAYIOI[He
ripe/iMeTHbIe Pe3y/IbTaThl:

Yucia ¥ BbIYMC/IEHUS

CpaBHHMBATE U YIIOPSI0UMBATE PALIMOHAIBHBIE ¥ UPPALMOHA/IBHBIE YKCIIa.

BBINO/HATE apu(MeTHyeckre [eHCTBHs C PALOHAIbHBIMU UHC/IAMH,
coueTasi YCTHble U TIMCbMEHHble TPUEMBI, BBITIOMHATh BBIUYMCIEHUS C
VppalOHaTbHBIMU UKC/IaMHU.

HaxouTh 3HaueHUs] CTereHeM C I1ie/IbIMHA TIOKa3aTeJssMU U KOPHeW,
BBIUMC/ISITh 3HAUEHUST YUC/IOBBIX BbIPa)KEHU.

OKpyT/IsiTh /IeUCTBUTE/IbHbIE UHWCJ/Ia, BBITIONHAThH TIPUKUKY pe3y/bTara
BBIUMC/IEHUM, OI1eHKY YUC/IOBBIX BbIDaYKEHUM.

YpaBHeHMA U HEPaBeHCTBA

PertiaTh IMHeNHbIe Y KBaZIpaTHbIE YpaBHEHUs], ypaBHEHUs, CBOASIINECS K
HUM, TIpocTeliliiie ApoO6HO-paljoHa/IbHbIe YPaBHEHUS.

PertiaTh CUCTeMbI /IBYX JIMHEWHBIX YpaBHEHUM C /IByMs TiepeMeHHbIMU U
CUCTeMbl [IByX YpaBHEHUW, B KOTOPbIX OJHO ypaBHeHHEe He SBJISIeTCS
JTUHEWHBIM.

Permiath TeKCTOBbIe 3alaud ajreOpanyeckuM CriocoboM C TIOMOIIbIO
COCTaB/IeHUsI ypaBHEHUSI WM CUCTeMbl [IByX YypaBHeHUM C JByMs
riepeMeHHbIMHU.

[TpoBOIUTH MpOCTeMIIINe UCC/IeI0BaHMs YPaBHEHUM U CHCTeM YpaBHEHUH,
B TOM 4MCJie C TIpUMeHeHreM rpaduueckux rpejcTaBaeHui (yCTaHaB/IMBATh,
vMeeT /M ypaBHeHMEe WIM CUCTeMa YypaBHEHUW pellleHUs, eClu HMeeT, TO
CKOJIbKO, 1 TIpOYee).

Permiath JMHeMHbIe HePaBEHCTBA, KBa/lpaTHbIe HEpaBeHCTBA, W300pa’kaTh
pellieHre HePaBeHCTB Ha YKMC/IOBOM TIPSIMOM, 3aliChbIiBaTh pellleHre C TTOMOII[bI0
CUMBOJIOB.



Pematb cUCTeMbl JIMHEWHBIX HEpPaBEHCTB, CHUCTEMbl HepPaBEHCTB,
BK/IIOUAOII[Me KBaJpaTHOe HEepaBeHCTBO, Hu300pa)kaTh pellleHrHe CUCTeMbI
HEpPaBeHCTB Ha UMC/JOBOM TMPSIMOM, 3aluChiBaTh pelLleHWe C TIOMOILbIO
CUMBOJIOB.

Vcnonib30BaTh HEpaBeHCTBA MIPU pellleHrH pa3/InyHbIX 3a/au.

DyHKIMHU

Pacrio3HaBaTh (D)yHKLMM HM3yueHHbIX BUJOB. IloKa3bpIBaThb CXeMaTH4YeCKu
pacro/iokeHre Ha KOOP/IMHATHOM TIJI0CKOCTU rpadrKoB GyHKIUM BUja: y = kx,
y=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=Vx,y = |x|, B 3aBUCUMOCTH OT

3HaueHu Ko3(PUIMeHTOB, OMUCHIBAaTh CBOMCTBA (DYHKIIUIA.

CTpouTh 1 M300paXkaTb CXeMaTHUeCKU rPapUKy KBaIpaTUUHBIX (DYHKIUH,
OIMUCHIBATh CBOMCTBA KBAJPAaTUUHBIX (PYHKIIMM MO WX rpadyKam.

Pacrio3HaBaTh KBafipaTUUHYI0 (YHKIHMIO 10 (opmyJie, TIPUBOAUTH
rpuMepbl KBaJIpaTUUHBIX (DYHKLIMKM U3 peasibHOM >KU3HU, (DM3UKH, TeOMeTPUH.

UYmncioBbie moc/ieA0BaTeIbHOCTH U IPOrPecCUm

Pacrio3HaBaTh apu(pMeTHUecKyl0 U TreOMeTPUUeCKYyl TMpPOrpecCUu Mpu
pa3HbIX criocobax 3aJjaHusl.

BbITIO/IHATL  BBIUMC/EHUST C UCMO/Ab30BaHUeM (GOpPMy/a N-ro usieHa
apu(pMeTHUYeCcKoi U reoMeTpUUeCKo Mporpeccuii, CyMMbI MIePBBIX N UJIEHOB.

M306paxkaTh ujeHbl II0C/eA0BaTebHOCTH TOUKaMW Ha KOOpJWHATHOMN
TIJIOCKOCTH.

Pewiath 3azaun, CBsi3aHHbIE C YMCIOBBIMU MOCJ/I€/I0BATE/IbHOCTSIMU, B TOM
yucae 3aZlauyd W3 peajlbHOM JKU3HU (C MCMHO0J/Ib30BaHWEM KajbKYJ/sATOPa,
1A(POBBIX TeXHOJIOTUM).



TEMATHUYECKOE IVIAHUPOBAHUE

7 KITIACC
HaumenoBanue KoimuyecTBo yacos
No OnekTpoHHbIe (U poBHIe)
pa3fiesioB M TeM KonTposibHbIe IIpakTHyeckue
n/n Bcero oOpa3oBare/IbHbIE PeCypChI
NpPOrpaMMmslI pPadoThI padoThI
Uucna u
1 BBIUUC/IEHUS. 75 Bbubmmoreka LIOK
PanmonanbHble https://m.edsoo.ru/7f415b90
yncia
5 Anrebpanueckue o7 Bbubmoreka IIOK
BBIpaykeHUs https://m.edsoo.ru/7f415b90
3 YpaBHeHus 1 20 bubnmoreka IIOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
4 KooppauHatsl v 24 bubmoreka IIOK
rpaduku. PyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 5 Bubmioreka IIOK
0000611eHKEe https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO
YACOBIIO 102 0
I[TPOI'PAMME




8 K/IACC

HaumenoBanue KoiunyecTBo yacoB
No OnekTpoHHbIe (U poBHIe)
pas/ie/ioB U TeM KonTpoabHbie IIpakTHueckue
n/n Bcero oOpa3oBare/IbHbIE PeCypChI
NpPOrpaMmslI PadoTHI padoThI
Yucna u
bubmoTeka [IOK
1 BBIYMC/IEHUS. 15
https://m.edsoo.ru/7f417af8

KBazpaTHble KOpHU
Yucna u

5 BBIUMC/IEHUS. 7 Bbubuoreka LIOK
CrerneHs C 1jenbm https://m.edsoo.ru/7f417af8
roKasaresem
Anrebpanueckue

3 BBIPKEHUS. . | bubnmoreka IIOK
KBagpatHbIii https://m.edsoo.ru/7f417af8
TpéxusieH
Anrebpanueckue

4 BbIpa)KeHMUS. 15 1 bubmoreka IIOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
ZIpoOb
YpaBHenus U

c HepaBeHCTBa. 15 1 bubmoreka LIOK
KsazgpaTHsbie https://m.edsoo.ru/7f417af8
ypaBHeHHsI

6 YpaBHeHUSs U 13 bubmoteka LIOK

HepABEHCTBA.

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




Cucremsl
ypaBHEHUH
YpaBHeHus U
7 HepaBeHCTBa 12 Bubmorexa LIOK
P ' https://m.edsoo.ru/7f417af8
HepaseHcTBa
8 DYHKLUU. . Bbubmumoreka LIOK
OCHOBHBIe TIOHATHUS https://m.edsoo.ru/7f417af8
9 DYHKIUH. 9 bubnmoreka IIOK
YucioBble hyHKLIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 bubmoreka LIOK
0606111eHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOI'PAMME




9 K/IACC

Ne HaumMenoBaHue KoimuyecTBo yacoB
OnekTpoHHbIe (G poBbIe)
1/ | Ppa3fe/ioB U TeM KonTponbHsble IIpakTnueckue
Bcero oOpa3oBare/IbHbIEe PeCypChI
n NporpaMmsbI padoThI padoThI
1 Uucia U BBIYUCTIEHUS. 9 bubmmoreka LIOK
[elicTBUTe/IbHBIE YKCIIa https://m.edsoo.ru/7f419d08
YpaBHeHUs U
2 HepaBeHCTBa. Y paBHEHUs 14 1 Bubmorexa LIOK
P . P . https://m.edsoo.ru/7f419d08
C OJJHOM MepeMeHHOU
YpaBHeHUs U
3 HepaBeHCTBa. CHUCTeMBI 14 1 Bubmorexa LIOK
P . https://m.edsoo.ru/7f419d08
ypaBHEHU!
YpaBHeHus U
4 HeDABEHCTEA 16 1 Bubmoreka IIOK
p ’ https://m.edsoo.ru/7f419d08
HepaseHnctsa
bubmmoreka IIOK
o
> YHKHHH 16 1 https://m.edsoo.ru/7f419d08
5 YucnoBbie 15 i bubmmoreka IIOK
T0C/IeI0BaTeTIbHOCTU https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, 18 ) Bubmoreka LIOK
CcUCTeMaTHr3aLusi 3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

7 KITACC
N KonnuecTBo uacos JJIEKTPOHHBIe
° Jdara nudpoBbie
o/ Tema ypoka KoHTpo/ibHBIE ITpakTHyeckue
Bcero U3yueHHA oOpa3oBaTe/IbHbIE
n padoThI pPaboThI
pecypchbl
1 [ToHsiTHE palMOHA/ILHOIO
yucia !
ApudmeTtuueckre
2 JIeACTBUS C 1
paLMOHaILHBIMU YMC/IaMU
ApudmeTtnueckue
3 JIeUCTBUS C 1
paLMOHaIbHBIMU YMC/IaMU
Apudmetnueckue
4 JIIeUCTBUS C 1
paLMOHaIbHBIMU YMC/IaMU
Apudmetnueckue
5 JIeMCTBUS C 1
paLMOHaIbHBIMU YMC/IaMU
ApudmeTtnueckue
6 JIeUCTBUS C 1
palLMOHaIbHBIMU YMC/IaMU
7 CpaBHeHue, 1

yrnopsgaa04rBaHKue




PallMOHAJIBHBIX YHCEJI

CpasHeHue,
yIopsijourBaHue
paLOHa/IbHBIX YHUCeI

CpaBHeHue,
yHopsiilouMBaHue
parMoHaIbHbIX YnCesl

10

CreneHb ¢ HaTypa/bHbIM
rokKasaresieM

bubmoTeka 1IOK
https://m.edsoo.ru/7f4211d
e

11

CrerneHb C HaTypa/IbHbIM
I10Ka3arejieM

Bubmioreka IIOK
https://m.edsoo.ru/7f42138
2

12

CreneHsb € HaTypaJbHbIM
roKasarejiem

bubmmoreka IIOK
https://m.edsoo.ru/7f42154
e

13

CreneHb € HaTypaJbHbIM
roKasaresiem

bubmoTeka [IOK

https://m.edsoo.ru/7f4218b
e

14

CreneHb ¢ HaTypa/lbHbIM
roKasarejiem

15

PellieHrie OCHOBHBIX 3a7a4

Ha [poOU, TIPOLIEHTHI U3
peanbHOU MPaKTUKU

16

PellieHrie OCHOBHBIX 3aa4

Ha ipo6u, POIIeHTHI U3
peanibHOU MPaKTUKU




17

PelieHrie OCHOBHBIX 3a/1a4
Ha /Ipo6u, NPOLIeHThHI U3
peasibHOM MPaKTHUKU

18

PerieHrie 0CHOBHBIX 33/1au
Ha Ipo0H, TIPOLIEHTHI U3
peasibHOM NMPaKTHKU

19

[Ipy3HaKu e IMMOCTH,
pas/oXXeHus Ha
MHO>KUTE/IU HaTypasIbHbIX
uuces

20

IpusHaku nenmmMMocCTH,
pas/Io>KeHUs Ha
MHO>XUTE/IN HaTyPa/IbHbIX
yucen

21

PeanbHble 3aBUCUMOCTH.
[Tpsimasi u obpaTHast
MPOMOPLIMOHATBHOCTH

22

PeasibHble 3aBUCUMOCTH.
[psimasi u obpaTHast
MPOTOPLIMOHAIBHOCTH

23

PeasibHble 3aBUCUMOCTH.
[psimasi u obpaTHas
MPOMNOPLIMOHAIBHOCTH

24

PeanibHbIe 3aBUCUMOCTH.
INpsimast u obpatHast
TMIPOTOPLIMOHATBHOCTH




25

KoHTposbHast paboTa 1o
TeMe "PaijvoHabHbIe
yuca"

26

BYKBEHHbIe BBIDAXKE€HUA

Bbubmoreka IIOK
https://m.edsoo.ru/7f41feec

27

DopmyJibl

28

DopMmyJibl

29

ITepemeHnH®Ie.
JormnycTruMble 3HaueHus
repeMeHHbIX

30

[Tpeobpa3oBaHue
OyKBEHHBIX BbIpa’KeHUH,
PacKpbITHE CKOOOK 1
TIpUBe/IeHre T10/J00HBIX
CJ/laraeMbIx

bubmioTeka [IOK
https://m.edsoo.ru/7f41fafa

31

[Tpeobpa3oBaHue
OyKBEHHBIX BbIpa’KeHUH,
PacKpbITHE CKOOOK 1
TIpUBeieHre T10/J00HBIX
C/laraeMbIxX

Bubmioreka LIOK
https://m.edsoo.ru/7f41fd7
0

32

[Tpeobpa3oBaHue
OyKBEHHBIX BbIpa)KEHHUH,
PaCKpbITHE CKOOOK M
TIpYBe/IeHHE TIOA00HBIX
CJ/laraeMbIx

33

[Tpeobpa3oBaHue




OyKBEHHBIX BbIpa)KEHHUH,
pacKphITHE CKOOOK 1
TIpYBe/ieHHe TIOA00HBIX
c/araembIx

CBoliCcTBa CTeIeHU C

bubmioTeka LIOK

34 HaTypa/bHbIM https://m.edsoo.ru/7f42138
roKa3arejiemMm 2
CBolicTBa CTereHu ¢ Bbubnumoreka LIOK
35 HaTypa/bHbIM https://m.edsoo.ru/7f42154
ToKa3arejiemMm e
CBolicTBa CTereHu ¢ bubmoTeka [IOK
36 HaTypa/bHbIM https://m.edsoo.ru/7f4218b
TI0Ka3arejiemM e
bubmioTeka 1IOK
37 MHorou/eHbl https://m.edsoo.1u/7f42276
e
bubmmoreka ITOK
38 MHorouJieHbl https://m.edsoo.ru/7f42293
0
CrnoyxeHue, BbIUMTaHHE, Butmzorexa [IOK
39 https://m.edsoo.ru/7f422af
YMHO>XeHre MHOTOU/IeHOB )
Cro)keHHe, BEIUUTaHUe, Bubmorexa LIOK
40 OsKEHME MHOFOWIEHO https://m.edsoo.ru/7f422cc
YMHOKeHUe MHOTOU/IEHOB 8
41 CioykeHue, BbIUMTaHUe, bubmoTeka [IOK

YMHO>XeHHe MHOI'04/IEHOB

https://m.edsoo.ru/7f422fca




CnoykeHue, BEIUMTaHUe,

bubmoreka IIOK

42 https://m.edsoo.ru/7f42318
YMHO>XeHHe MHOT'0U/IeHOB 5
®opMy/ibl COKpaLEHHOr0 Brbmoreka [IOK
43 y https://m.edsoo.ru/7f42432
YMHOKeHUsI .
DopMyJibl COKPAIL[EHHOTO Brbmaoreka HOK
44 Y . https://m.edsoo.ru/7f42464
YMHOKeHUsI .
®opMy/ibl COKpaLEéHHOr0 Bubnmoreka LIOK
45 PMy pa https://m.edsoo.ru/7f424c1
YMHOKeHUsI 5
dopmyibl COKpalliéHHOr 0 Bubmiorexa LIOK
46 PMy pat https://m.edsoo.ru/7f424fd
YMHOKeHUsI 5
@DopmyJibl COKpaLLEHHOIO Bubmoreka LIOK
47 https://m.edsoo.ru/7f4251d
YMHO>KeHUsI 0
bubmoTeka [IOK
PaznorkeHue MHOTOU/IeHOB
48 https://m.edsoo.ru/7f42331
Ha MHOXXUTeU 5
Bbubmmoreka IIOK
Pa3no)xeHre MHOTIOY/JIEHOB
49 https://m.edsoo.ru/7f4237f
Ha MHOXXUTeU .
Bbubmmoteka IIOK
Pa3norkeHue MHOTO4/IeHOB
50 https://m.edsoo.ru/7f4239d

Ha MHOXHTeJ/IN

e




51

Pa3noxeHre MHOTO4/JIEHOB
Ha MHOXXUTEJTU

52

KoHnTpospHast paboTa 1o
Teme "Asrebpanueckre
BbIpakeHUs"

53

YpaBHeHue, ripaBuia
nipeobpa3oBaHust
yPaBHEeHUs,
PaBHOCUJIBHOCTb
ypaBHEHUH

54

JIuHeliHOe ypaBHEHUe C
O/IHOM TIepeMeHHOM,
pelleHue JTMHEUHbIX
ypaBHEHUH

55

JIuHeliHOe ypaBHeHUe C
O/IHOM TIepeMeHHOM,
peliieHue JIMHEeMHbIX
ypaBHeHUM

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

56

JIuHeliHOe ypaBHeHUe C
O/IHO TIepeMeHHOM,
peliieHue JIMHeUHbIX
ypaBHeHU!

57

Pertienue 3afau c
TOMOLbI0 ypPaBHEeHUH

bubmoTeka [IOK

https://m.edsoo.ru/7f42064
e

58

Pemmenue 3amau ¢
TIOMOLLbI0 yPaBHEHU!

bubmmoreka IIOK
https://m.edsoo.ru/7f42080




6

Pertienue 3amau c

bubmmoreka ITOK

59 . https://m.edsoo.ru/7f4209a
MOMOLbIO YpaBHEHUHN 0
bubmoTeka [IOK
60 Pewwierine 3afa4 ¢ . https://m.edsoo.ru/7f420e6
TOMOILIbI0 YPaBHEHUM .
JIuHeliHOe ypaBHEHHeE C Bubmoreka IIOK
61 JByMs TTepeMeHHbIMU U https://m.edsoo.ru/7f427¢3
ero rpaduk 2
JIuHeliHOe ypaBHeHUe C bubmmoreka IIOK
62 JIByMs IlepeMeHHbIMU U https://m.edsoo.ru/7f427e8
ero rpaduk a
Cucrema IByX JIMHEMHBIX bubmmoreka LIOK
63 ypaBHEHUM C IBYMsI https://m.edsoo.ru/7f42836
repeMeHHbIMU o
CucreMa IBYX JIMHEHHBIX
64 yPaBHEHUM C IBYMSsI
repeMeHHbIMU
CucreMa /IByX JIMHEHNHBIX
65 ypaBHEHUH C IByMsi
repeMeHHbIMU
CucreMa /IByX JIMHENHBIX
66 ypaBHEHUH C ABYMsI
repeMeHHbIMU
67 PeriieHue cuctem bubmmoreka IIOK

ypaBHeHUH

https://m.edsoo.ru/7f4284d




e

Peiienue cucrem

bubmmoreka ITOK

68 N https://m.edsoo.ru/7f42865
ypaBHEeHU! .
bubmoTeka [IOK
Perienuie cucrem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHUH 5
70 Pemenue cucrem
ypaBHeHUM
71 Perienue cucrem
ypaBHEHUM
KoHTpospHast paboTa mo Bbubmorteka IIOK
72 TeMe "JIMHelHbIe https://m.edsoo.ru/7f42104
ypaBHeHUs" 4
bubmoTeka LIOK
KoopauHara Touku Ha
73 . https://m.edsoo.ru/7f41de7
MpsIMOM
6
bubmmoreka IIOK
74 4
MCIOBLIE POMENYTRI https://m.edsoo.ru/7f41dff2
75 Uuc/ioBble IPOMeXXYTKU
Paccrosinve Mexay IByMs
76 TOUKaMU KOOPJUHATHOM
NpsIMOU
Paccrosinue Mexay [ByMs
77 TOUKaMW KOOPJUHATHOM

NpSIMOU




HPHMO)/TO]'[I:HaH CuUcTeMa

bubmoreka IIOK

78 https://m.edsoo.ru/7f41e16
KOOpP/IMHAT Ha TJIOCKOCTH .
bubmmoreka IIOK
IIpssmMoyrosibHas cucrema
79 https://m.edsoo.ru/7f41e42
KOOp/IMHAT Ha MJIOCKOCTU R
[Tpumepsl rpadvKoB, Brbmorexa TTOK
80 https://m.edsoo.ru/7f41e8a
3aJjaHHbIX (opMyIamMUu 3
[Tpumepsi rpauKoB, Brbmorexa IIOK
81 https://m.edsoo.ru/7f41ed8
3a/laHHBIX (OpMyIaMu 0
82 [Tpumepsl rpaduKoB,
3a/laHHbIX (PopMy1aMU
UreHue rpadvkoB Bubnmoreka LIOK
83 . https://m.edsoo.ru/7f41ea2
peasibHbIX 3aBUCUMOCTeN p
84 UreHue rpadvkoB
peabHbIX 3aBUCUMOCTeN
bubmioTeka [IOK
85 [MousiTHe QyHKIMU https://m.edsoo.ru/7f41ef0
6
86 I'paduk dbyHKLIMN
Bbubsmmoreka IIOK
87 CpoiicTBa GyHKUUN https://m.edsoo.ru/7f41f07
8
88 CeoiicTBa GhyHKUUN bubmoTeka [IOK




https://m.edsoo.ru/7f41f1fe

bubmmoreka ITOK

89 JIunetiHast QyHKIUsS https://m.edsoo.ru/7f42728
2
bubmoTeka [IOK
90 JIuneliHast pyHKLMsS https://m.edsoo.ru/7f42741
2
[TocTpoeHue rpaduka Bubmmoreka LIOK
91 . . https://m.edsoo.ru/7f426d1
MUHeNHON hyHKIUU .
92 [Toctpoenue rpacdrika
MUHEeNHON PYHKLIUU
93 I'paduk pyHKLMM y =|X|
94 I'paduk byHKUMY Y =|X|
KoHTpospHast paboTa 1o
TeMe "KoopyHaTthl U Bbubmioreka IIOK
95 rpaduku. @yHkmn'" / https://m.edsoo.ru/7f41£50
Bcepoccutickas a
rpoBepouHasi paboTa
WToroBast KOHTpOJIbHAs bubmmoreka LIOK
96 pabora / Bcepoccuiickas https://m.edsoo.ru/7f429c6
npoBepoyHasi pabora o
[ToBTOpEHKEe OCHOBHBIX
97 TOHSITUM Y METO/ZIOB Kypca

7 Knacca, 0600611ieHre
3HaHUU




[ToBTOpPEHNE OCHOBHBIX
N bubmoTeka [IOK
TOHATUM U METO/IOB Kypca
98 1 https://m.edsoo.ru/7f429£3
7 Knacca, 060011ieHre )
3HaHUM 2
[ToBTOpEHKEe OCHOBHBIX
N bubmoTeka [IOK
TIOHATUM U METO/IOB Kypca
99 1 https://m.edsoo.ru/7f42a0e
7 Knacca, 060011ieHre 0
3HaHUM 0
[ToBTOpEHKEe OCHOBHBIX
TOHSITUM Y METO/ZIOB Kypca
100 AOB YD 1
7 Knacca, 060061rieHre
3HaHUU
[ToBTOpEHKEe OCHOBHBIX
N bubmoTeka [IOK
TIOHATHI U METOZIOB Kypca
101 1 https://m.edsoo.ru/7f42a27
7 Knacca, 06001eHne o
3HaHWUM N
IToBTOpEHME OCHOBHBIX
. bubmmoreka IIOK
TIOHATHI U METOZOB Kypca
102 1 https://m.edsoo.ru/7f42a90
7 Knacca, 06001eHre 0
3HaHWM a
OBLIEE KOJIMYECTBO 100

YACOB II10 ITPOTPAMME




8 K/IACC

N KosmmuecTBo yacoB DJIeKTPOHHBIE
o
Jdata nu¢ppoBbIe
n/ Tema ypoka KoHTpo/ibHBIE IIpakTHUecKkue
Bcero H3ydeHHUs oOpa3oBare/bHbIE
n padoThI padoThI
pecypchl
. bubmmoreka IIOK
KBazipaTHbIi KOpeHb U3
1 1 https://m.edsoo.ru/7f42d45
yucnia
2
5 [TonsiTrie 06 ) bubnuoreka LIOK
HUppaLiOHaIbHOM UYUCIIe https://m.edsoo.ru/7f42eaaa
HecsaTuunbie
3 TIPUOJTHOKEHUST 1
VppaLMOHa/IbHBIX YKUCes
HecsaTuunblie
4 TIPUOIKeHUS 1
VppaLMOHAa/IbHBIX UKCe
5 [elicTBUTE/IbHBIE UKC/IA 1
6 CpaBHeHue 1
JleCTBUTE/IbHBIX UKCesl
7 CpaBHeHue 1
JleHiCTBUTE/IbHBIX UMCesl
g ApudmeTrueckuit 1
KBaJJpaTHbI KOpeHb
9 YpaBHeHue BUJa X2 = a 1
10 CroiicTBa 1 bubmmoreka IIOK




apumeTUUeCKUX
KBa/IpaTHBIX KOpHeH

https://m.edsoo.ru/7f42d86
2

CaoticTBa Bubumoreka LIOK

11 apumeTUUeCKUX https://m.edsoo.ru/7f42d86
KBa/IpaTHBIX KOpHeH 2
[Tpeobpa3oBaHue

. bubmoreka LJOK

YMCJIOBBIX BbIpaXKeHUH,

12 https://m.edsoo.ru/7f42dd2
COJIeprKarux 6
KBAa/[paTHbIe KOPHU B
[Tpeobpa3oBaHue

13 YHC/IOBBIX BbIpa)KeHUH, bubnuoreka LIOK
coZieprKarrux https://m.edsoo.ru/7f42ded4
KBa/lpaTHble KOPHU
[Tpeobpa3oBaHue

14 YMCJIOBBIX BbIpaXKEHUI, bubnuoreka IIOK
cofieprKarux https://m.edsoo.ru/7f42e0be
KBa/lpaTHbIe KOPHU
[Tpeobpa3oBaHue

15 YMCJIOBBIX BbIpaXKEHUH, bubmmoreka IIOK
cofiepxKarux https://m.edsoo.ru/7f42e262
KBa/lpaTHbIe KOPHU

16 CreneHb C Lie/bIM bubmioreka LIOK
roKasarejieM https://m.edsoo.ru/7f4354a4

17 CraHzapTHast 3arvch bubnmoreka IIOK

yuca. Pasmepsl
00BbEKTOB

https://m.edsoo.ru/7f43609
8




OKpy>Karo1ero Mupa (ot
3/IeMEHTapHbIX YaCTHI]
[10 KOCMUYECKUX
00BbEKTOB),
JUTUTEIEHOCTD
TMPOLIECCOB B
OKpY>KaloIL|eM MHUpe

CBolicTBa CTeIeHU C

bubmmoreka IIOK

18 https://m.edsoo.ru/7f43564
LieJIbIM [10Ka3aTresem g
. bubnmoreka LJOK
CBoMiCTBa CTereHu C
19 https://m.edsoo.ru/7f43564
LleJIbIM MOKa3aTresiemM 3
5 bubmoreka LJOK
CBoriCTBa CTereHu C
20 https://m.edsoo.ru/7f43564
LieJIbIM M0Ka3aresiemM 3
71 CBoiicTBa CTereHu C Bubmoreka IJOK
LIeJIbIM IT0Ka3aresieM https://m.edsoo.ru/7f43599a
oy CBoIICTBa CTeMneHu C bubnuoreka LIOK
Le/IbIM TToKa3artejaeM https://m.edsoo.ru/7f435ed6
23 KBazpaTHbIl TpéxuneH
24 KBazspatHbIl TpéxusieH
Pasnoxxenue
25 KBaZJpaTHOI'O TpéxusieHa bubmorexa OK
AP P https://m.edsoo.ru/7f42fd38
Ha MHOXXUTE/IU
26 Pa3znoxkeHue bubnmoreka LJOK




KBa/[paTHOIr'0 TpEéx4ujieHa
Ha MHOXKUTEU

https://m.edsoo.ru/7f42fd38

KoHnTposeHast paboTa 1o
TeMaM "KBazipaTHble

bubnmoreka LJOK

27 KOpHU. CTereHu. https://m.edsoo.ru/7f42ec80
KBagpatHbiii TpexusieH"
bubnmoreka LJOK
28 Anrebpanueckasi poOb https://m.edsoo.ru/7f43038
2
[HormnycTuMble 3HaUeHUS
NepeMeHHbIX,
29 BXO/SILLKX B
anrebpanyeckue
BbIDQ)KeHUSsI
HorycTrMble 3HaUeHUS
repeMeHHbIX,
30 BXOJSLIUX B
anrebpanueckue
BbID@)KEHUSI
31 OcCHOBHOe CBOMCTBO bubmoreka LIOK
anrebpanyeckoii Apoou https://m.edsoo.ru/7f4308e6
N bubmoreka LIOK
32 Coxpamenme ApoGeit https://m.edsoo.ru/7f430a8a
. bubnuoreka IIOK
33 Coxpaujerue Apobeid https://m.edsoo.ru/7f430f44
34 CokpariieHue apobeii Bubmorexa OK

https://m.edsoo.ru/7f430f44




CrnoyKeHue, BbIUMTaHHE,

35 YMHO’KEeHUe U JlejieHue bubmoreka LIOK
anrebpanuecKux https://m.edsoo.ru/7f43128¢
npobeii
CroyKeHHe, BbIUMTaHUE,

36 YMHOXKeHUe U JiejieHue bubmoreka LIOK
anrebpanueckux https://m.eds00.ru/7f4315c0
npobeit
Cro)KeHHe, BLIUUTAHUE,

37 YMHOKeHUe U JieieHre bubmmoreka LIOK
anrebpanueckux https://m.edsoo.ru/7f4318c2
npobei
CoykeHue, BbIUMTaHUe,

38 YMHOJKEeHUE U JlejleHue bubmoTteka LIOK
anrebpanueckux https://m.edsoo.ru/7f431a20
nmpobei
[Tpeobpa3oBaHue

39 BBIPKEHHH, bubnuoreka LIOK
coiepyKalux https://m.edsoo.ru/7f43259¢
anrebpanyeckuie Apobu
[Tpeobpa3oBaHue
BbIpaKeHIil, bubnmoreka IIOK

40 https://m.edsoo.ru/7f43273
coiepyKalux 5
anredOpanyeckue Ipoou -

41 [Tpeobpa3oBaHue bubmoreka LJOK
BbIpa>KeHUH, https://m.edsoo.ru/7f43273

coJiepyKalx

6




anrebpanueckue Apobu

KonTtposnbHast pabora o

bubmoreka LJOK

42 Teme "Anrebpanueckast https://m.edsoo.ru/7f431d3
Ipobn" 6
bubnmoreka LJOK
4 K
3 BAJpATHOE ypaBHeHue https://m.edsoo.ru/7f42eela
44 HemnosiHoe kBagpaTHOe Bbubmmoreka [IOK
ypaBHeHue https://m.edsoo.ru/7f42eela
45 HemonHoe kKBaspaTHOE bubnuoreka LIOK
ypaBHeHue https://m.edsoo.ru/7f42eela
dopmysia KopHer
46 . P ZTHOFOP bubmorteka LJOK
P https://m.edsoo.ru/7f42£158
ypaBHEHUsI
®dopmyna KopHeit
47 . P ZTHOFOP bubmmoreka IIOK
P https://m.edsoo.ru/7f42£3f6
ypaBHEeHUsI
®dopmya KopHeit
48 . P ZTHOFOP bubmoreka LIOK
P https://m.edsoo.ru/7f42f5a4
ypaBHEeHUsI
bubmoreka IIOK
49 T B
eopema bueta https://m.edsoo.ru/7f42fef0
bubnmoreka IIOK
50 Teopema Bueta https://m.edsoo.ru/7f43007
6
51 Perenvie ypaBHeHUM, bubmmoreka LIOK

CBOJISILLIUXCS K

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




KBaJpAaTHBIM

Perienvie ypaBHeHUM,

52 CBOMSILIAXCS K bubnmoreka LJOK
A https://m.edsoo.ru/7f43c3d0
KBaJpaTHbIM
[Mpocretinme apobHO-
53 éf) I/IOHaJIbeIip Bubmiorexa LIOK
ban https://m.edsoo.ru/7f4328¢c6
ypaBHeHUs
[TpocTeiime apobHO-
54 alroHaJIbHbIe Enbrmiorexa LIOK
ban https://m.edsoo.ru/7f432b6e
ypaBHeHUs
PemieHnie TeKCTOBBIX
55 3a/la4 C [TIOMOLL[bIO Bubmiorexa LIOK
A U—I . https://m.edsoo.ru/7f42£75c
KBa/IpaTHbIX YpaBHEHUM
PerieHne TeKCTOBBIX
56 3a/iau C [IOMOLbIO Eubmorexa LOK
A B . https://m.edsoo.ru/7f42{8f6
KBaJJpaTHbIX YpaBHEHUM
KontposnbHast paboTa 1o
57 TeMe "KBazipaTHbIe EubmioTexa LIOK
a,zl['p https://m.edsoo.ru/7f4301f2
ypaBHeHUs
JIuHeliHOe ypaBHeHHUe C
[IByMsI [IepeMeHHbIMH,
58 ero rpavk, mprMepsl
pellleHys] ypaBHEeHUM B
Lle/IbIX YrcIax
59 JIuHeliHOe ypaBHeHHUe C

ABYMs TIepEMEHHBLIMU,




ero rpavk, mpyuMepsl
pellleHys] ypaBHEHUM B
Lie/IbIX YrcIax

60

JIuHeliHOe ypaBHeHUe C
JIBYMSI IepeMeHHbIMH,
ero rpavk, mpyuMepsl
pellleHys1 ypaBHeHUM B
Lle/IbIX YyrcIax

61

Pelienue cucrem aByx
JIMHEeVHBIX yPaBHEHNH C
JIByMsI IepeMeHHbIMU

62

Perienue cucrem aByx
JIMHEVHBIX YPaBHEHUH C
JIByMsI [IepeMeHHbIMU

63

Pemenue cucrem nByx
JIMHEWHBIX YpaBHEHUM C
JIByMsI lepeMeHHbIMU

64

[Tpumeps! pellieHUs
CUCTeM HeJTMHeMHBIX
ypaBHEeHUH C ABYMsI
repeMeHHbIMU

65

[Ipumepsl pelieHUs
CHCTeM HeJTMHeNHBIX
ypaBHEHUH C ABYMsI
repeMeHHbIMU

66

'paduueckas
VHTeprpeTaLys

bubmmoreka IIOK
https://m.edsoo.ru/7f43d6d




ypaBHEHUSsI C ABYMsI
riepeMeHHbIMHU U CUCTEM

67

N N 6
JTMHEMHBIX ypaBHEHUH C
JIBYMSI TIepeMeHHBIMU
I'paduueckas
WHTepIIpeTarys
bubmoTeka [IOK

yPaBHeHUs C ABYMs
repeMeHHBbIMU U CUCTEM
JIMHEeMHBbIX ypaBHEHUH C
JIByMsI lepeMeHHbIMU

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

68

PenieHuie TeKCTOBBIX
3a/1au C MOMOLIbIO
CUCTeM ypaBHeHUH

69

PerneHue TeKCTOBBIX
3a/1a4 C IMOMOILbIO
CUCTeM ypaBHEHUM

70

PerieHue TeKCTOBBIX
3a/1a4 C MOMOILbIO
CUCTeM ypaBHEHUM

71

UuicioBble HepaBeHCTBa
1 UX CBOMCTBA

72

UuncioBbie HepaBeHCTBa
U UX CBOMCTBA

73

HepaBeHcTBO € ofHOM
repeMeHHOMN

74

JIuHeliHble HepaBeHCTBa

bubmoreka IIOK




C OJHOU NepeMeHHOU U
WX pelleHue

https://m.edsoo.ru/7f42c692

75

JIuHeliHble HepaBeHCTBa
C OJHOU NTepeMeHHOU U
VX pelleHue

bubnmroreka LJOK
https://m.edsoo.ru/7f42c840

76

JIuHeliHble HepaBeHCTBa
C OJIHOM TepeMeHHOU U
VX pelleHue

77

Cuctembl TUHENWHBIX
HepaBeHCTB C OZJHOM
riepeMeHHOMN U UX
pelieHye

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

78

Cucrembl TUHENWHBIX
HepaBeHCTB C OZJHOU
riepeMeHHOMN U UX
peleHe

bubnuoreka IIOK
https://m.edsoo.ru/7f42cd2c

79

CucTeMbl TUHEMHBIX
HepaBeHCTB C OIHOM
repeMeHHOM U UX
pelieHue

80

N300pa>keHue perieHust
JIUHEWHOTO
HepaBeHCTBa U UX
CUCTeM Ha YMC/IOBOM
TIpSIMOiA

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

81

N300pa>keHre perieHust
JIMHEHOT 0

bubmmoreka IIOK




HepaBeHCTBa U UX
CHCTEeM Ha UKUCJIOBOU
NpsIMOU

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

KontposnpHast paboTa mo

82 TemaM "HepaBeHCTBa.
Cucrembl ypaBHeHHH"
bubnmoreka LJOK
83 Tonsmye dyHKipam https://m.edsoo.ru/7f433c12
Ob6J1acTb orpesieneHust Bbubmoreka [IOK
84 Y MHOJKeCTBO 3HaUeHUH https://m.edsoo.ru/7f433d8
GbyHKIMH 4
a5 Crioco0ObI 3a1aHusT
byHKIMI
86 'paduk QyHKLHN
CaoricTBa QyHKIMH, UX
87 oToOpakeHUe Ha
rpaduke
a8 UTeHue U MOCTpOeHue
rpaukoB (pyHKUMH
[Tpumeps! rpadrkoB
89 (GyHKUMH, OTpakaroLux
peasibHbIe MPOLeCChI
90 OyHKIUH, bubnmoreka LJOK

OTUCBIBAIOLIHE TPSIMYIO
1 0OpaTHYyIO
TMIPOTOPLMOHA/IbHBIE

https://m.edsoo.ru/7f434bbc




3dBUCHUMOCTH, UX

rpaduku
91 I'uriepbona
bub OK
92 I'unep6osia nomotexa I
https://m.edsoo.ru/7f4343e2
bubmoreka IIOK
93 I'paduk byHKLIMM y = X2 https://m.edsoo.ru/7f43457
2
DyHKIMU y =X2%, y = X3,
y =Vx,y = [x]; Bu6moreka [JOK
94 rpaduueckoe pelieHye https://m.edsoo.ru/7f434d3
ypaBHeHUM U CUCTeM 8
ypaBHEHUH
[ToBTOpEHME OCHOBHBIX
TIOHSTUN U METO/]0B
95 KypCOB 7 1 8 K/1accoB, bubmoteka LIOK
0000111eH1e 3HAHUT / https://m.edsoo.ru/7f4371aa
Bcepoccutiickas
MpoBepovHasi paboTa
WTorosast KOHTpOJIbHAs
96 pabora / bubmoTeka LIOK
Bcepoccuiickas https://m.edsoo.ru/7f434eb4
rpoBepoyYHasi pabora
97 IToBTOpEHWE OCHOBHBIX

TOHATUN U METO/J0B
KYpCOB 7 U 8 KJ/1aCCOB,




0000111eH1e 3HAHUH
[ToBTOpEHME OCHOBHBIX
98 TIOHAATUW U METOZI0B 1 bubmmoreka LIOK
KYPCOB 7 U 8 K/1aCCOB, https://m.edsoo.ru/7f43736¢c
0000111eHre 3HAHUIA
[ToBTOpEHME OCHOBHBIX
. bubmoreka LJOK
TIOHSITUM U METO/I0B
99 1 https://m.edsoo.ru/7f43751
KYypCOB 7 U 8 KJ/1aCCOB, 0
000011]eH1e 3HAHUH -
IToBTOpEHWE OCHOBHBIX
N bubnuoreka IIOK
TIOHSITUM U METO/I0B
100 1 https://m.edsoo.ru/7f4376b
KYPCOB 7 U 8 K/1aCCOB, 4
000011eHMe 3HaHUH a
IToBTOpEHME OCHOBHBIX
N bubnmoreka IIOK
TIOHSITUM U METO/I0B
101 1 https://m.edsoo.ru/7f436b8
KYPCOB 7 U 8 KJ1aCCOB, g
000011[eH1e 3HAHUH -
[ToBTOpEHWE OCHOBHBIX
N bubmoreka IIOK
TIOHATUN Y METO/IOB
102 1 https://m.edsoo.ru/7f43785
KYpCOB 7 U 8 KJ/1aCCOB, 3
0060011]eH1e 3HAHWH B
OBLIEE KOJIMYECTBO 100

YACOB I10 I[TPOI'PAMME




9 K/IACC

No
n/
)

Tema ypoka

KosnuecTBo uacoB

KonTpo/ibHbIE

Bcero
padoThI

IIpakTHUecKue
padoThI

Jara
U3yueHUs

JJIEKTPOHHBIE

nudpoBbIe
o0pa3oBare/ibHbIE

pecypchbl

PanonasnbHble yncia,
YMppaLOHaJIbHbIe UMCJIa,
KOHeUHbIe ¥ OECKOHEUHBIe
JleCITUUHbIe poou

MHO>XeCcTBO
JIeCTBUTE/IbHBIX UHCeT;
JIeCTBUTE/IbHbIE UKC/Ia KaK
OecKOHeUHbIe JeCITHUHbBIE
apobu

B3anmHO 0lHO3HauHOE
COOTBETCTBHE MEXY
MHO>KeCTBOM
JleMICTBUTEJIbHBIX YKCes U
MHO>XeCTBOM TOYeK
KOOpPJMHAaTHOM NPsSIMOM

CpaBHeHue
JIeCTBUTE/IbHBIX UKCe,
apu(mMeTrueckue felCTBUs
C IeCTBUTETbHBIMU
yKrc/iaMu




[TpubmkéHHOE 3HaUeHKEe

5 BeJIMYMHBI, TOUHOCTb
TIpUO/IVKeHNsT
6 OkpyrieHuve uurcesn
7 OxpyrJieHre yncesn
3 IIpukuKa 1 oLleHKa
pe3y/IbTaTOB BBIYMC/IEHUIN
9 IIpukyjka v oLjeHKa
pe3yJ/IbTaTOB BbIYMC/IEHUI
JluHeliHOe ypaBHeHUe. bubmorek LIOK
10 PemieHne ypaBHeHUH, https://m.edsoo.ru/7f43bf6
CBOZSALMXCSA K JIMHENHBIM 6
JInHeliHOe ypaBHeHue.
11 Pemenne ypaBHeHuUH,
CBOZALLMXCS K IMHENHBIM
KsagpatHoe ypaBHeHuUe. bubnuoreka LIOK
12 Pemenne ypaBHeHuy, https://m.edsoo.ru/7f43c54
CBOZSALLMXCS K KBaZJpaTHbIM 2
KsazpaTHoe ypaBHeHUe. bubmioreka LJOK
13 PerieHue ypaBHeHuUH, https://m.edsoo.ru/7f43c54
CBOJALLMXCS K KBaZJpaTHbIM 2
bubmoTeka LIOK
14 bukBazipaTHbIe ypaBHeHUs https://m.edsoo.ru/7f43c3d
0
15 bukBasipaTHbIe ypaBHeHUs bubmoteka LIOK

https://m.edsoo.ru/7f43c3d




)

16

[Ipumeps! pelieHus
ypaBHEHUH TpeTbeu U
YyeTBEPTOU CTeneHeu
pasnokeHUueM Ha
MHO>KUTEH

17

[Ipumepsl pereHus
yPaBHEHUM TpeTbeu U
4yeTBEPTOU CTereHen
pasnoXkeHueM Ha
MHO>KUTEH

18

Periennie 1po6HO-
pallMOHAIbHBIX YpaBHEHUIH

bubmoreka LIOK
https://m.edsoo.ru/7f43c9b
6

19

Permienue 1po6HO-
palMOHA/BHBIX YPaBHEHUH

bubmioTteka LIOK
https://m.edsoo.ru/7f43c9b
6

20

PellieHre TeKCTOBBIX 3a/au
anrebpanyeckM MEeTOZIOM

21

PermieHrie TeKCTOBBIX 3a/jau
aireOpanyecKM MeTOZIOM

22

PellieHre TeKCTOBBIX 3a7au
aireOpanyecKM MeTOZIOM

23

KonTponbHast paboTa 1o
TeMe "YpaBHeHUs C O/IHOMU
riepeMeHHOM"




24

YpaBHeHue ¢ AByMs
repeMeHHBbIMU U ero

rpauk

bubmoreka LIOK
https://m.edsoo.ru/7f43d0b
4

25

YpaBHeHue ¢ AByMs
repeMeHHBbIMU U ero

rpaduk

bubmoteka LIOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema /IByX JIMHENHBIX
yPaBHEHUH C IBYMSI
repeMeHHBIMU U eé
peleHue

27

CucTeMa IByX TMHEHHBIX
yPaBHEHUM C IBYMSI
[epeMeHHBIMU U eé
peleHue

28

Cucrema /IByX JIMHENHbBIX
ypaBHeHUH C ABYMsI
repeMeHHbIMU U eé
pelilieHue

29

Cucrema /IByX JIMHENHBIX
ypaBHEeHUH C ABYMsI
repeMeHHBIMU U eé
pelilieHue

30

Pemienue cucrem AByx
ypPaBHEHHUH, OJJHO U3
KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTeIeHU

bubmoreka [IOK
https://m.edsoo.ru/7f43d23
a




31

PelieHne cucteM ByX
yPaBHEHUH, OJJHO U3
KOTOPBIX JINHEHHOe, a
[pyroe — BTOPOU CTeNeHu

bubmoteka LIOK
https://m.edsoo.ru/7f43d55
a

32

Perienvie cucreM AByx
yPaBHEHUH, OJJHO U3
KOTOPBIX JINHEHHOe, a
[pyroe — BTOpPOU CTeINeHU

33

Peluienue cucrem AByX
yPaBHEHUM, OJJHO U3
KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOpPOU CTeIeHU

34

I'padmueckas
VHTeprpeTalys CUCTeMbI
yPaBHEHUM C IBYMSI
repeMeHHbIMU

35

PellieHre TeKCTOBBIX 3a7au
anrebpanyeckuM CIIocobom

36

PellieHue TEKCTOBBIX 3aJau
anrebpanyeckuM CIiocobom

37

KontposnbHast pabora no
TeMe "CHcTeMbl
ypaBHeHHI"

38

YucioBble HepaBeHCTBA U
UX CBOUCTBA

39

UucioBble HepaBeHCTBA U

bubmoreka [IOK




WX CBOUCTBA

https://m.edsoo.ru/7f43ad5
a

JIvHeliHble HepaBeHCTBA C

bubmioreka LJOK

40 O/IHOM TIepeMeHHOM U UX https://m.edsoo.ru/7f43af0
peliieHue 8
JIvHeliHble HEpaBeHCTBA C bubmoreka IIOK
41 O/IHOM TIepeMeHHOU U UX https://m.edsoo.ru/7f43af0
pelilieHHe 8
JIuHeliHble HepaBeHCTBa C bubmoteka LIOK
42 OJIHOU NepeMeHHOM M UX https://m.edsoo.ru/7f43af0
peleHue 8
CucTeMbl TMHENHBIX
43 HepaBeHCTB C OZJHOU
repeMeHHOM U UX pelleHne
CucTeMbl TMHENHBIX
44 HEpaBeHCTB C OZJHOU
TepeMeHHOM U KX pellleHne
CucTeMbl TMHEMHBIX
45 HEpaBeHCTB C OZJHOU
MepeMeHHOM U UX pellleHHe
bubmioTteka LIOK
KBazpaTHble HepaBeHCTBa U
46 https://m.edsoo.ru/7f43b09
WX pellleHue 3
bubmuoreka IIOK
KBazipaTHble HepaBeHCTBa U
47 https://m.edsoo.ru/7f43b21

HX pelieHue

e




KBa,E[paTHbIe HepaBe€HCTBa U

bubmioreka LJOK

48 https://m.edsoo.ru/7f43b5a
VX pellleHue 5
49 KBazpaTHble HepaBeHCTBa U
UX pellleHue
50 KBagpaTHbie HepaBeHCTBa U
WX pellleHue
I'padmueckas
bubmoreka [IOK
VHTepIIpeTaliisi HepaBeHCTB
51 https://m.edsoo.ru/7f43b09
Y CUCTEM HEpaBeHCTB C 3
JIByMsl [lepeMeHHbIMU B
I'paduueckas
5 VHTepIIpeTaLisi HepaBeHCTB
Y CUCTeM HePaBeHCTB C
JIByMsI TlepeMeHHBbIMHU
c3 KonrposnbHast paboTa o
Teme "HepaBeHctBa"
KazpaTtuuHasi hpyHKIus, eé Brbmiorexa [OK
54 . https://m.edsoo.ru/7f4396c
rpadvK U CBOMCTBa 6
; bubmioreka LIOK
KBazpaTtuuHnasi hyHKIus, eé
55 . https://m.edsoo.ru/7f43984
rpadvK U CBOMCTBa 5
KeazipaTnuHasi GyHKIus, eé Bubmaorexa [OK
56 . https://m.edsoo.ru/7f4399b
rpadvK U CBOMCTBa 4
57 [Tapabosia, KOOpAWHATEI bubmoteka LIOK




BepIIMHBI TapabosIbl, 0Ch
CUMMeTpPHUH NapaboJibl

https://m.edsoo.ru/7f439eb
4

58

[Tapabosia, KOOpAMHATEI
BepIIMHBI TapabosIbl, 0Ch
CUMMeTpHHY T1apaboJIbl

bubmioreka LIOK
https://m.edsoo.ru/7f43a03
a

59

[Tapabora, KOOpUHATHI
BepIINHBI TapaboJIbl, 0Ch
CUMMETPUH TIapaboJIb

bubmioTeka LIOK

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

60

[Tapabosia, KOOpAWHATEI
BEpIIMHBI TapaboJibl, 0Ch
CUMMETPHH T1apaboJIbI

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

61

[MTapaboJia, KOOpAUHATHI
BepIIUHbI MTapaboJibl, 0Ch
CUMMETPHH T1apaboJIbI

bubmoreka IIOK
https://m.edsoo.ru/7f43a52
6

62

[Tapaboa, KOOpJUHATHI
BepLIMHBI 1apaboJibl, 0Ch
CUMMeTPUH 1apaboJibl

63

I'paduku pyHkmit: y = kX,
y = kx + b, y=k/x, y=x3,
y=vX, y=IX|

64

I'paduku pyHkmit: y = kX,
y = kx + b, y=k/x, y=x3,
y=vx, y=IX|

65

I'paduku pyHkmiL: y = kX,
y = kx + b, y=k/x, y=x3,

y=VX, y=[x|




I'paduku pyHkimit: y = kX,

66 y = kx + b, y=k/x, y=x3,
y=vX, y=[x|
I'paduku pyHkmit: y = kX,

67 y = kx + b, y=k/x, y=x3,
y=VX, y=[x|
I'paduku pyHkmit: y = kX,

68 y = kx + b, y=k/x, y=x3,
y=VX, y=[x|
KonTtposnkHast pabora mo Brbmorexa OK

69 "o B https://m.edsoo.ru/7f43ab8
teme "DyHKIMU 4
[TonsiTve uncioBOM bubmorexa OK

70 https://m.edsoo.ru/7f43e6¢c
T0C/ie/[0OBaTeIbHOCTU 6
3asiaHue Bubs OK
TI0C/Ie/[OBATeTbHOCTU nomvorexa L

71 PeKyppEHTHOM (hopMyI0ii 1 https://m.edsoo.ru/7f43ebd

d

¢dbopmyoii n-ro uneHa -
Apudmetrnueckas u bubmiorteka LJOK

72 reomeTpuyeckas https://m.edsoo.ru/7f43ed7
TIPOTPeCcCUu e
Apudmetnueckasi u bubmioreka LJOK

73 reoMeTpuyecKas https://m.edsoo.ru/7f43f3b
TIPOrpeCcCyu 4

74 ®opmyJibl N-TO YieHa bubnuoreka LIOK

apu(pMeTHYeCKON 1

https://m.edsoo.ru/7f43f58




reoMeTpuuYecKou
NIPOrpeccui, CYMMBI
MepBbIX N YJIEHOB

1o

@opMyiibl N-TO YjeHa
apudmMeTHUeCKou 1

bubmoteka LIOK

75 reoMeTpuuYecKou https://m.edsoo.ru/7f43ef2
NIPOrpeccui, CyMMBI c
NepBbIX N YIEHOB
®opmyJibl N-TO YjieHa
aprpMeTUUeCcKon 1 bubmoteka LIOK
76 reoMeTpUYeCcKon https://m.edsoo.ru/7f43f0c
NIPOrpeccuii, CyMMbI 6
NepBbIX N YIEHOB
®opmyJibl N-TO YjieHa
apudmMeTHueCcKou 1 Bubmoreka IIOK
77 reoMeTpUYeCcKOn https://m.edsoo.ru/7f43£72
TIPOrpecCut, CYMMBI e
TNIepBbIX N YIEHOB
®opmyJibl N-TO YleHa
apupMeTHUUeCcKon 1 bubmoteka LIOK
78 reoMeTpUYeCKOn https://m.edsoo.ru/7f43f8a
TIPOTPeCCHii, CyMMBbI 0
NepBbIX N YIEHOB
79 V300pakeHue usieHOB

apubMeTHUeCKON 1
reoMeTpUYeCcKou
MPOrpeccui TOUKaMu Ha




KOOP,Z[I/IHaTHOI\/’I IIJIOCKOCTH

80

V306paskeHue uieHOB
apu(dmMeTHueCcKou U
reoMeTpUYeCcKOn
MpPOrpeccuii TOUKaMu Ha
KOOpPJMHAaTHOM TJIOCKOCTH

81

JIvHeWHbIN 1
5KCITOHEeHLUa/TbHbIN POCT

82

Ci105xHbI€ TIPOLIeHTbI

bubmoteka LIOK
https://m.edsoo.ru/7f43fe0
e

83

Cno>xHble TIPOLIeHThI

bubnuoreka LIOK
https://m.edsoo.ru/7f4401a
6

84

KonTtposnrHast pabora mo
TeMe "YUucnosble
MoCJ/IeJ0BAaTeIEHOCTH"

bubmioTeka LIOK

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

85

[ToBTOpEeHMe, 060011eHE U
CHUCTeMaTH3aI[1s 3HAaHUM.
3arnuck, CpaBHEHUE,
JIeUCTBUS C
JIeICTBUTE/IbHBIMU
YKC/laMU, YKC/IOBast Tipsimast

86

[ToBTOpeHMe, 060011[eH1e U
CHUCTeMaTH3aI[1s 3HAaHUM.
IIpoueHThI, OTHOLLIEHUS,
TIPOTIOPIUHU




[ToBTOpEHue, 006001IIeH1E 1
CUCTEMATHU3ALUsI 3HAHUH.

87
Oxpyriienue,
npuO/IVKeHre, OLleHKa
[ToBTOpeHue, 006001IIeHE 1
cUCTeMaTHr3aLus 3HaHUM. bubmoreka LIOK
88 PellieHne TeKCTOBBIX 3a7jau https://m.edsoo.ru/7f443b1
apu(mMeTHUECKUM 2
criocobom
[ToBTOpEHUE, 0600ITIEHNE U
CHCTeMaTH3al[1sl 3HaHUM. Bubmuoreka IIOK
89 PellieHne TeKCTOBBIX 3a7jau https://m.edsoo.ru/7f443cd
apu(meTHUECKUM 4
criocobom
[ToBTOpEHUe, 00001TIEHNE U
CHCTeMaTH3al1sl 3HaHUM. Bubmmoreka IIOK
90 PellieHne TeKCTOBBIX 3a7ja4 https://m.edsoo.ru/7f443fe
apu(mMeTHUECKUM a
criocobom
[ToBTOpEHMe, 06001TIeHNE U
CcUCTeMaTH3aLus 3HaHUM.
TIpeoBpasoparme bubnuoreka LIOK
91 https://m.edsoo.ru/7f4441c
anrebpanyecKux .
BLID@)KEHUH, [IOMyCTUMbIe
3HaueHust
92 [ToBTOpEHMe, 06001TIeHNE U bubmoreka LIOK

CUCTeMaTH3alusl 3HaHUM.

https://m.edsoo.ru/7f44436




[Tpeobpa3oBaHue
anrebpanyecKux

4
BBIDA)KEHUH, OMYyCTUMbIe B
3HaueHUs
[ToBTOpeHue, 006001IIeHE 1
CHCTeMaTH3aLys 3HaHUH.
bubmoteka LIOK
[Tpeobpa3oBaHue
93 https://m.edsoo.ru/7f4446f
anrebpanyecKux 5
BBIDA)KEHUH, IOy CTUMbIe B
3HaUeHUsI
[ToBTOpEHUe, 060061TIEHNE U
cUcTeMaTr3alus 3HaHUM.
bubmioTeka LIOK
[Tpeobpa3oBaHue
94 https://m.edsoo.ru/7f444a9
anrebpanyeckux 4
BBIDAKEHUH, OMYyCTUMbIe B
3HaUeHUs
[ToBTOpEHUE, 0600ITIEHNE U
cUcTeMaTr3aLus 3HaHUM. bubmuoreka LIOK
95 @DYHKI[MU: [TOCTPOEHNUE, https://m.edsoo.ru/7f444¢c5
CBOMCTBA U3y4eHHBIX 6
byHKIMH
[ToBTOpEHUMe, 06001TIEHNE U
cUcTeMaTr3alus 3HaHUM. bubnuoreka LIOK
96 @DyHKI[MU: [TOCTPOEHNUE, https://m.edsoo.ru/7f444f4
CBOMCTBA U3YUYeHHbIX 4
byHKIMH
97 [ToBTOpEHMe, 06001TIeHNE U bubmoreka LIOK




cucTeMaTr3alus 3HaHUM.
@YHKLMU: TIOCTPOEHKE,
CBOMCTBA M3yUY€HHBIX

byHKLMM

https://m.edsoo.ru/7f44516
a

98

[ToBTOpeHue, 006001IIeHE 1
CUCTeMaTH3alys 3HaHUH.
@YHKLMU: TTIOCTPOEHKE,
CBOMCTBA U3YUYeHHbBIX

byHKIMH

bubmoteka LIOK
https://m.edsoo.ru/7f4452e
6

99

[ToBTOpEHUE, 0600ITIEHNE U
cUcTeMaTr3aLus 3HaHUM.
I'paduueckoe perieHve
ypaBHEHU U UX CUCTEM

bubmiorteka LIOK

https://m.edsoo.ru/7f44551
6

100

[ToBTOpEHMe, 06001TIEHNE U
CcUCTeMaTr3aLus 3HaHUM.
I'padrueckoe peiiieHre
yPaBHEHUM U UX CUCTEM

101

WToroBast KOHTPOJIbHAs
pabora

102

O06o00611eHre 1
crCTeMaTH3al[ys 3HaHUM

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHOW OEPA30BATE/IbHOM ITPOI'PAMMBI

7 KJZIACC
Kop, IIpoBepsiemble npegMeTHBIE pe3y/ibTaTbl 0CBOCHUSA
MpoBepsieMoro OCHOBHOI1 00pa30oBaTe/IbHOM NMPOrpaMMbl 0CHOBHOT0
pe3y/ibTaTa o01iero oopa3oBaHusi
1 Uucna v BBIYMC/IeHUS
11 BbImosiHATE, coyeTasg yCTHble W TMCbMEHHbIE TIPUEMBI,
' apu@meTHuecKre JAelCTBUS C PaLlMOHA/IbHBIMU UMCIaMU
HaxoauTh 3HaueHWs] UWCIOBBIX BbIpaXKeHUM, TPUMEHSTh
19 pa3HooOpa3Hble CrIOCOObI ¥ MPUEMBI BBIUMCIEHUST 3HAUeHUH
' NPOOHBIX BBIPDAKEHWM, COJIEpKall[UX OObIKHOBEHHBbIE U
JecITUUHbIe IPOOH
[TepexoguTh OT OfHON (OPMBI 3amyCyd 4ucen K [Jpyrou
13 (mpeobpa30BbIBaTh /IECATHUHYIO ApPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B  JIeCATUYHYIO, B  UYaCTHOCTH, B
0eCKOHEUHYIO0 JIeCITUUHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSAZ0UMBATh paljiOHa/bHble Ynca
1.5 OKpyT/siTh Urc/ia
BLITIOSTHATE TIPUKUIKY U OLIeHKY pe3y/bTaTa BbIUMC/IEHUH,
1.6 OLIeHKYy 3HaueHWM UHWC/IOBBIX BbIP&KEHHWW. BBIMONHATD
JIeMCTBUS CO CTereHsIMU C HaTypasbHbIMU TTOKa3aTe/IsiMU
17 [IpuMeHATb TIpU3HAKK  [IeIUMOCTH, pa3/loXeHWe Ha
' MHO>KWTE/IA HaTypalbHbIX UMCesl
PeliaTe MpakTHUKO-OpPHMEHTHPOBaHHbIE 3a/lauM, CBsi3aHHbIE C
OTHOLIIEHWeM BeJIMUKH, MPOMOPLIMOHATIBHOCTBIO BeJTMUKH,
1.8 NPOLIeHTaMH, MHTEepIIPeTHpOBaTh pe3y/bTaThl pellieHust
3a/lau C yuyéTOM OrpaHWYeHHH, CBsI3aHHBIX CO CBOWCTBaMH
paccMaTprBaeMbIX 00BeKTOB
2 Anrebpanueckue BbIpaKeHUsT
Wcronp3oBaTh  anreOpanyeckyrd — TEPMUHOJIOTHIO U
2.1 CUMBOJIMKY, TIDUMEHSITb €€ B TPOL[eCCe OCBOEHHUS yueOHOro
MaTepuasna




2.2

HaXOAI/ITB 3Ha4YeHHud 6YKBEHHBIX BBIpa)KEHI/Iﬁ MpHU 3aJdHHBIX
3HAYEHUAX IMepeMeHHbIX

2.3

BbIMOMHATE  MpeoOpa3oBaHUsl  LIENIOTO  BBIPDAXKEHHsS B
MHOTOYIeH  TpUBEJeHHWeM  TOAOOHBIX  C/laraeMbiX,
PaCKpBITHEM CKOOOK

2.4

BrInonHATE YMHO>X€HHWEe OAHOUWI€Hd Hd MHOI'OWIeH U
MHOIro4jieHa Ha MHOI'O4J/iIeH, MPUMEHATDb (1)0pMyfIBI KBaJpdTa
CYMMBLI U KBd/IpdTd PA3HOCTH

2.5

OcCy11ecTBIATh Pa3/io’KeHHe MHOTOUJIEHOB Ha MHOKUTE/H C
TIOMOII[bI0 BBIHECEHHMs] 3a CKOOKHM OOIIero MHOXXHTEJI,
TPYTITUPOBKH C/1araeMblIx, TIPUMEHEeHWUSI bopmyn
COKpAI[EHHOI0 YMHOXXEeHUS

2.6

[TpumeHsITH TIpeoOpa3oBaHKsI MHOTOWIEHOB /ISl pellieHust
pa3/IMYHbIX 337lay U3 MaTeMaTHKH, CMEXKHBIX IPeIMETOB, U3
peanbHOU MPaKTUKH

2.7

Vcnosp30BaTh  CBOMCTBA CTeleHeM C  HaTypaJbHbIMHU
TI0Ka3aTesisiMu J1j1s1 peoOpa30BaHusl BbIPaKEeHUIH

YpaBHeHVs U HEpaBeHCTBA

3.1

Pemarb /MHeliHble ypaBHeHHs C OJHOM IepeMeHHOM,
NIpYMeHsI TIpaBWa Mepexozia OT MCXOJHOTO YypaBHEHUs K
paBHOCUJIBHOMY eMmy. IIpoBepsaTb, SIBASETCS /M UYUCIO
KODHEM ypaBHeHUs

3.2

[TpumeHsTH rpaduueckrie MeTO/bl TMPYU PelleHUH TUHENHBIX
ypaBHEHUH U UX CUCTEM

3.3

HOA6I/IpaTb IPpUMEPLI T1dp 4YHCeJl, ABJIAIOIIUXCA pelleHueM
JINHEHHOT0 YPpaBHEHMA C ABYMA IIepeMEeHHbIMN

3.4

CTpouTh B KOOpPJMHAaTHOW TMJIOCKOCTH TpaduK JMHEHHOro
ypaBHeHUsI C [IByMs IepeMeHHbIMH; I0JIb3ysCh rpapuKoMm,
TIPUBOZUTE NIPHMeEPHI pellleH!s] ypaBHeHUs

3.5

Pemarh cucTembl [ABYX JIMHEHMHBIX YpaBHEHUM C JBYMs
repeMeHHbIMH, B TOM Uuc/ie Tpadryecku

3.6

CocTaBnaTh U pellaTh JMHEMHOe ypaBHeHUEe WU CUCTEMY
JIMHENHBIX ypaBHEHUM o YCI0BUIO 3a/1auy,
VHTEepNpeTUpOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJauu
T10JTyUeHHbIN pe3y/bTar

Koopaunats! u rpaduku. @yHKIMN

4.1

W300pakaTh ~ Ha  KOODJWHATHOW  TPSIMOH  TOUYKH,




COOTBETCTBYIOIUE 3a/IaHHBIM KOOPJWUHATaM, JTYUH, OTPE3KH,
WHTEpBa/bl, 3alUChiBaTh UHC/IOBbIE TIPOMEXYTKA Ha
anrebpanyeckoM si3bIKe

4.2

OTMeuaTh B KOOpPJMHATHOW TJIOCKOCTH TOUKH IO 3a/laHHBIM
KOOpZMHaTam

4.3

Ctpouth rpaduky guHelHbIX (YyHKUMNA. CTpouTh rpaduk
yHKIMH Yy = [X]

4.4

OmnuchIBaTh C TIOMOIIBI0 (MYHKI[UH M3BECTHBbIE 3aBUCUMOCTH
MeX/ly BeJIMUMHAMH: CKOPOCTb, BPEMsi, pacCTOsIHUe, 1eHY,
KOJIMUeCTBO, CTOMMOCTb, IIPOM3BO/MTEILHOCTh, BpEMS,
00bEM paboThI

4.5

Haxoauth 3HaueHre (QyHKIMM 110 3HAYEHUIO €€ aprymeHTa

4.6

[Monnmate rpacduueckuii criocod mpejCTaBIeHus] U aHa/Iu3a
vH(opMaluy, 13BJIeKaThb u VMHTepnpeTUpOBaTh
vHbopMali0 U3 TpapUKOB peasibHBIX IIPOLIECCOB U
3aBUCHMOCTeN

8 KV/IACC

Kopg,
npoBepsseMoro
pe3y/jbTara

IIpoBepsiemMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHA OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTO 0011[ero
obpa3oBaHus

1

Yucsia ¥ BBIUMC/IEHUS

1.1

Vcnonb3oBaTh  HayajbHble  TPE/CTaBlI€HUSI O  MHOXXeCTBe
JeMICTBUTE/IbHBIX ~ UUCe/l /i1  CpPaBHEHHWs, OKpYIJIeHUs U
BBIUKC/IEHUH, W300pa)kaTb [eMCTBUTeNbHbIE UHMC/Ia TOYKAMH Ha
KOOD/MHATHOM NPSIMOM

1.2

HpI/IMEHHTb IIOHATHE apI/I('bMETI/I‘JECKOFO KBaJpdTHOI'O KOPHA,
HaXOJUTb KBd/[IpdTHbI€ KOPHH, HCIIOJNIb3ysA IIpU HeOGXOAI/IMOCTI/I
KaJ/IbKYJIATOP, BBITIOJ/IHATH Hp606pa30BaHI/IH Bpra)KEHI/Iﬁ,
CoZiepKalllX KBd/I[paTHbIE€ KOPHU, UCIIOJ/Ib3Ys CBOMCTBA KOPHEﬁ

1.3

Wcrnonb3oBaTh 3amucyd OOMBIIMX W MajbIX YHCET C TTOMOIIBIO
JeCITUYHBIX Apo0eit u cTereHer uncsa 10

Anrebpanueckue BbIpaXKeHHsI

2.1

[IpuMeHsTb MOHATUE CTEeIEeHU C Lie/IbIM MOKa3aTesieM, BbIIOIHITh
npeoOpa3oBaHusl BLIPAKEHWH, COZEPXKAIlIUX CTeTleHd C LIe/bIM




I1OKa3aTesiemM

2.2

BBITIONHATE  TOXK/IeCTBEHHbIE TIpeoOpa30BaHMsl  palMOHATbHBIX
BbID&)KEHUM Ha OCHOBe TPaBWJ/ J€MCTBHW HaJ MHOTOWIeHaMH U
anrebpanyeckMu ApoOsSMHU

2.3

PaCKJ'Ia,ZLBIBaTb KBaAPaTHBIfI TpéXqJ'IEH Ha MHO>XXUTeJ/IN

24

[lpumeHsiTb  TpeoOpa3oBaHUsI  BLIPAKEHWH  JJi1  pelleHus
pas/MUHBIX 3a/lady U3 MaTeMaTHK{, CMeXHBIX IIpeJIMeTOB, U3
peaslbHOM MPaKTHUKU

YpaBHeHUsI U HEPaBeHCTBA

3.1

Pemars sMHelHble, KBaJpaTHble YpaBHEHUs U palMOHaJIbHble
yPaBHEHUs, CBOAALIMECS K HHUM, CHUCTeMbl [BYX YpaBHEHUU C
JIByMsI TlepeMeHHbIMU

3.2

[TpoBOAUTL MpOCTEMIIMEe UCC/IeJOBaHUS YpaBHEHUM U CUCTEM
ypaBHeHUN, B TOM UHCAe C TIpUMeHeHWeM rpadruyecKux
npejcTaByieHni (yCTaHaB/IMBaTh, HMeeT JIM YpaBHEHUE WU
CcHCTeMa ypaBHeHUH pellleHus], eC/TU UMeeT, TO CKOJIbKO, U TIpoyee)

3.3

[lepexoguTe OT clOBecHOW (OPMY/MPOBKM 3afiauM K  eé
anrebpanuecKoi MO/Ie/Ti C TIOMOIIIBIO0 COCTaB/IeHUs YPaBHEHUST U/
CHCTEMbl ypaBHEHW, WHTEpPNpPeTUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/Iau¥ MOJTyYeHHbIN pe3ysbTar

3.4

[IpuMeHSTH CBOWCTBA UWCJIOBBIX HEPABeHCTB [ijii CpaBHEHUS,
OLIeHKH, pelllaTh JIMHelHble HepaBeHCTBa C OJIHON repeMeHHOW U
WX CUCTeMBI, JlaBaTh TpadUuecKyr0 WITIOCTPALMI0 MHOXXeCTBa
pellieHi HepaBeHCTBa, CUCTeMbl HepaBeHCTB

DOyHKIMU

4.1

[ToHMMaTh U WUCMO/IB30BaTh (YHKIMOHAIbHbIE TOHSATUS U SI3BIK
(TepMuHBI, CUMBO/IMUECKHe 0003HAUeHUs), OTpe/eNisiTh 3HaueHHe
GyHKIMM 10 3HAUeHWI0 apryMeHTa, OMpejeNisiTb CBOWCTBA
GbyHKIMM 10 eé rpaguKy

4.2

k/x

Crtpourts rpavKy 37eMeHTapHbIX (PYHKLUWN BUJA:
y=klx

y

, ¥ =x2, ¥ = x5, y = |x|, onuChIBaTh CBONCTBA UMCI0BOM (DYHKIUU T10 eé
rpaduKy




9 KV/IACC

Koj nposepsiemoro
pe3y/bTarTa

ITpoBepsieMble NpeAMeTHbIEe Pe3y/IbTaThl 0CBOCHHSA
OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl 0CHOBHOTO 001IIero
oOpa3oBaHus

Yuicna ¥ BEIUMCIeHHUS

1.1

CpaBHUBaTh u yHOpSiI0UUBATh paLMoHaIbHbIe u

vppaLOHaJIbHbIe Ync/ia

1.2

BrInonHATL apI/ICbMeTI/IIJECKI/Ie I,E[(:.‘I‘/JICTBI/IH C PpalMOHa/IbHBIMH
UncjiaMiy, couyeTasd yCTHbI€ U ITMCbMEHHbIE HpI/IéMBI, BBITIO/THATD

BbIUMUC/IEHUSA C UPpPALIMOHA/IbBHBIMHA UM CJ/IdMHA

1.3

HaXO,E[I/ITb 3HAueHHsa CTeleHel C OeJbIMH II0Ka3aTejasdMu H

KOpHEﬁ, BBIUMCJIATH 3HAUEHUA YN CJ/IOBBIX Bblpa)KEHI/Iﬁ

1.4

OKPyT]IHT]: AEﬁCTBHTeHBHbIe UnCid, BBIMMO/JHATE TIPUKUAKY

pe3y/abTdTa BLIHHCHEHHﬁ, OLIEHKY UMCJ/IOBBIX Bblpa)KEHI/Iﬁ

YpaBHeHUs 1 HepaBeHCTBa

2.1

Pemath nvHelHble W KBaJpaTHble ypaBHEHHs, ypaBHEHUs,
CBOJsIIMECsT K HUM, TipocTeiiiive JpoOHO-paliMOHabHbIe

ypaBHeHUsI

2.2

Pemate cucTembl [BYX JMHEWHBIX YpaBHEHUM C JByMs
repeMeHHbIMU U CHUCTEeMbI [JByX YPaBHEHM, B KOTOPBIX OJHO

YPaBHEHNE He SABJIAETCA JINTHEeMHbIM

2.3

Pelliatb TeKCTOBBIE 3a/iaui a]IFE6paI/I‘-IECKI/IM crocobom ¢
MMOMOIIBKO  COCTABJIEHUA YpPdBHEHHSA W/IM CHUCTEMBI [OBYX

ypaBHeHUM C JByMs TiepeMeHHbIMU

2.4

[IpoBoaMTH MpoOCTelIIMe UCC/Ie[lOBaHNS YPaBHEHUW U CHUCTeM
ypaBHEHWl, B TOM UHC/Je C TpUMeHeHHeM Trpaduueckux
npe/iCTaB/ieHd  (HampyMep, yCTaHaB/IWBaTb, WMeeT JIU
ypaBHeHHe WM CUCTeMa YpaBHEHUM pelleHUs, eC/Iu UMeeT, TO

CKOJIBKO)

2.5

Pemiate /iMHeliHble HepaBeHCTBA, KBa/lpaTHble HepaBeHCTBA,
n300paXkaTh pellleHWe HEepaBeHCTB Ha UHCIOBOH TIPSIMOMH,

3dlMMCBIBATH pelleHre C ITIOMOIIbI0 CMMBOJIOB




Pemiath cucTeMbl IMHEHHBIX HEepaBeHCTB, CUCTEMBI HEPpABEHCTB,

BKJTIOYAIOLI[Me KBa/IpaTHOe HePaBeHCTBO, U300paXkaTh pellleHre

26 CHUCTEeMbl HepaBeHCTB Ha UHC/IOBOW TIPsSIMOM, 3arvChIBaTh
pelleHre C TOMOLLBbI0 CHMBOJIOB
2.7 Ncrnionb3oBaTh HepaBeHCTBA [IpY PellleHUH pa3/IMuHbIX 3a/a4
3 DYHKLUU
Pacnio3HaBaTh (QYHKUMM U3yueHHbIX BUJOB. [loka3biBaTh
CXeMaTW4yeCKu PpacIioyiokKeHre Ha KOOPJAWMHATHOW IJIOCKOCTH
3.1 rpadukoB pyHKM BUuga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCUMOCTM OT 3HaueHWM Ko03((HUIMEHTOB, OIKChIBaTh
CBOMCTBA (PyHKLMI
[TokasbiBaThb CXxeMaTHUeCKU DPacIojio)keHWe Ha KOOpAMHATHOMN
3.2 MJI0OCKOCTU rpaukoB (yHKUMHA Buga y = VX, y = [x| u
OTUChIBaTh CBOMCTBA (QyHKLMI
CTpouTth ¥ U300paXkaTh CXxeMaTH4eCKu TpadyKy KBaZipaTUYHBIX
3.3 (GYHKI[MH, OMMChIBaTh CBOMCTBA KBAZIPaTUUHbBIX (PYHKIIMM 10 UX
rpadukam
PacriosHaBaTh  KBajipaTMuHyr0 (QyHKUMIO 10  (opmyre,
3.4 NIPUBO/IUTh TIPUMeEpPbl KBaJpaTUYHBIX (DYHKLMM U3 peasbHOMN
)KU3HHU, GU3KKU, TeOMeTPUU
4 ApudmeTnueckas U reoMeTprUecKast Iporpeccun
41 Pacnio3HaBaTh ~ apu(MeTHMUecKyrd M TeOMeTPUYeCcKyr
' MIPOrPeCcCcHy MpH Pa3HBIX criocobax 3a/jaHust
BbINOSHATE  BBIUMC/EHWS C WCIIO/Ib30BaHWEM (POPMYa n-ro
4.2 yjleHa apu(MeTHYeCcKOM W TeoMeTpUUYeCKOW MpPOrpecCui,
CYMMBI TIEPBBIX N U/IeHOB
43 W300pakaThb UWaeHBl II0C/e0BaTeNbHOCTA TOYKaMU  Ha
' KOOPZMHATHOM T/I0CKOCTH
Pemate 3aj7iauy, CBsI3aHHbIE C YKC/IOBBIMU
44 10C/1e/J0BaTe/lbHOCTSAMHA, B TOM UHUC/Ie 33flaud U3 peasbHOU

KU3HU  (C  HWCTONb30BaHHMEM  Ka/lbKy/sToOpa, LM(POBBIX

TeXHOJIOTUM)




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)KAHUSA

7 KIIACC
Kop, IIpoBepsieMbliil 3/71eMEHT CO/iepPXKaHus
1 Uucsia ¥ BBIYUCTIEHUS
[poby 0ObIKHOBEHHbIE UM JleCSITUUHbIe, TIepexos; OT OAHON (OpMbI
1.1 3anucu pobeil K apyroit. TloHsiTHe palMOHaIBHOTO YMC/a, 3arlvch,
CpaBHeHMe, yIopsi0urMBaHue paliiOHaIbHbIX YMCel
19 ApudmeTtnueckre [eHCTBUS C paljMOHa/JbHBIMK uWciaMu. PereHve
' 3a/iay 13 peasibHOM NMPAKTHUKY Ha YaCTH, Ha pobu
Crenenn C HaTypa/IbHbIM TI0Ka3aTesieM: orpefiejieHue,
1.3 npeobpa3oBaHue BbIpa)KeHUH Ha OCHOBe ONpejie/ieHus, 3amuch
OOo/BIINX UKCes
[TpoueHThI, 3amWch TPOLIEHTOB B BHe ApoOM W Apodu B BuUfe
1.4 NpoLleHTOB. Tpy OCHOBHBIE 3a/laud Ha MPOLIEHTHI, pellleHue 3ajay U3
peaslbHOU NPaKTHUKU
15 [IpumeHeHre TPU3HAKOB [eIUMOCTH, pas3/oKeHWe Ha MHOKUTeIU
' HaTypa/bHBIX UACE]T
16 PeanbHble 3aBUCMMOCTH, B TOM UHC/Ae TipsMas W oOpaTHas
' TIPOTOPLIMOHAILHOCTH
2 Asnrebpanueckrie BbIpayKeHHs]
51 [lepemeHHble, 4YKMC/IOBOe 3HAueHHWe BbIPAXKEHHWs C IepeMeHHOM.
' JonycTrMble 3HaueHUs I1epeMeHHbIX
59 [IpencraBneHye 3aBUCMMOCTH MeX[y BeMUMHAMHU B BHJe (OPMYJIbI.
' Bbruncienus no gopmynam
53 [Tpeobpa3oBaHre OyKBeHHBIX BbIpaKeHHUM, TOX/ECTBEHHO paBHbIe
' BBIDKEHUsI
2.4 CBOMCTBA CTelleHY C HaTypabHbIM NTOKa3aresiem
5 OpHounensl u MHorouieHol. CrerneHb MHorousneHa. CrokeHue,
. BbIUMTaHUe, YMHOKeHHEe MHOTOU/IeHOB
@opMyJibl COKPAIlEHHOTO YMHOXKEHMs: KBaJpaT CyMMBbI U KBajpar
2.6 pasHoctu. PopMysia pasHOCTU KBaJpaToB. Pa3jioxkeHrne MHOTOUYIEHOB

Ha MHOXXUTeJIN




3 YpaBHeHust
3.1 YpaBHeHUe, KOpeHb ypaBHEHMs], TIpaBr/Ia Tpeobpa3oBaHus ypaBHEHUS,
’ PaBHOCHU/ILHOCTb YpaBHEHUM
3.9 JlvuHeliHOe ypaBHeHHWe C OAHOW TlepeMeHHOM, UYMC/IO KOpHel
' JIMHEMHOT0 ypaBHEeHUs, pellleHre TMHeNHbIX ypaBHeHNUH
33 CocTraByieHre ypaBHeHHH TI0 YCOBUIO 3aZiaud. PellleHHe TeKCTOBBIX
' 3a/lau C MOMOIL[bIO YPaBHEHHUH
3.4 JIuHeliHOe ypaBHEHUE C JBYMsl [IepeMeHHbIMHU U ero rpa@uk
Cucrema [JByX JIMHEWHBIX YypaBHeHUW C [ABYMsI TlepeMeHHBIMU.
3.5 PellleHne CHUCTEM YpaBHEHUH CIOCOOOM TO/CTAHOBKU. IIpuMepsI
pellieHus1 TeKCTOBbIX 3a/lau C TMOMOII[bI0 CUCTEM YPaBHEHU
4 Koopaunatsl 1 rpaduku. @yHKIUN
4.1 Koopgunara Touku Ha psMon
49 UucsoBble TMPOMEXYTKH. PaccrosiHue Mexay [AByMsi TOYKaMu
' KOOpP/MHATHOM MpsIMOi
43 [IpsimoyronbHasi cucteMa KoopauHat, ocu Ox u Oy. Abcrumcca u
’ OpAVHAaTa TOUKUA Ha KOOPAUHATHOM T/I0OCKOCTH
44 [Mpumepsl rpadukoB, 3ajaHHbIX G(opMynamud. UYrteHue rpaduKoB
’ peabHbIX 3aBUCUMOCTelH
4.5 [Tonsitne dyukumu. I'paduk GyHkiyu. CBolicTBa PyHKLUN
4.6 JluneiiHast pyHkuUys, eé rpaduk. 'paduk dyHKIMM y = [X|
n I'padriueckoe pellieHWe TUHEWHBIX YPaBHEHMM W CHUCTEM JIMHEMHBIX
' ypaBHeHui
8 K/TACC
Kop, IIpoBepsieMblii 371eMeHT CO/ieP)KaHUA
1 Uuicsia v BBIUKMCTIEHUS
11 KBagpaTHblli KopeHb W3 uMciaa. [loHATHe 00 uWpparjoHaILHOM
) yrcse. JleciTUUHbIE IPUOTMIKEHUST UPPAI[MOHATBHBIX YHCeT
CgoiicTBa aprMeTHUYeCKUX KBaJpaTHbIX KOPHEH U UX MpUMeHeHUue
1.2 K Tpeo0Opa30BaHUI0 UKMCJIOBBIX BBIDAKEHUA W BBIUHC/IEHUSIM.
[eiicTBUTe/bHBIE UMCIA
13 CrereHb C 1]eJIbIM TIOKa3aTesieM U eé cBoiicTBa. CTaHjapTHasH 3aMMCh
) yucia




2 Anrebpanueckue BbIpaXkKeHHsI

51 KBagpaTtHblii TpéxuseH, pasjo)KeHHWe KBa/paTHOTO TpExusieHa Ha
) MHOXKUTE/TA

59 Anrebpanueckass Apobb. OCHOBHOe CBOMCTBO anrebpanueckoi
) apobu

23 CnokeHue, BbIUMTaHWE, YMHOXKeHHe, [elleHHe aireOpanuecKnx
' npobeii

24 ParjioHa/ibHbIe BHIDA)KEHUS M UX Tipeobpa3oBaHue
3 YpaBHeHUsl Y HepaBeHCTBa

3.1 KBagpaTtHoe ypaBHeHHe, (popMy/ia KOpPHel KBaJpaTHOIO ypaBHEHMUS.
’ Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOJSALMXCS K TMHEUHBIM M KBaJJpaTHBIM

3.3 [Tpocretitume ApoOHO-pal[OHATbHBIE YPaBHEHUS

I'paduueckasi ©HTepIipeTalysi ypaBHEHU C ByMsl NepeMeHHbIMU 1
3.4 CUCTeM JIMHEVHBbIX YpaBHEHUM C [ByMs INepeMeHHbIMU. [Ipumepsl
pelleHus] CUCTeM HeJTMHEeWHbIX ypaBHEeHUH C IBYMS IepeMeHHbIMU

3.5 PerieHre TeKCTOBBIX 3a/jau aarebpanyeckum Criocobom

3.6 UucoBble HEpaBeHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO € 0jHOM ITlepeMeHHON

3.8 PaBHOCHU/IBHOCTE HEpPaBeHCTB

3.9 JInHeliHble HepaBeHCTBa C OJHOU ITlepeMeHHON

3.10 CucTeMbl TMHEHHBIX HePaBeHCTB C O/IHOU NepeMeHHOMN
4 DYHKLUU

41 [MonsiTve GyHKIMU. O6/1acTb orpefiesieHHs] U MHOXKeCTBO 3HaueHUH
' dynkiuu. Criocobbl 3aganust GyHKIHNA

4.2 I'paduk GyHkuKM. UTeHre CBOWCTB GYHKLIMU 10 e€ rpaduKy

4.3 [Tpumepsl rpadMKOB (PYHKI[MH, OTpaXkaroI[UX peabHble MPOL[eCChI

44 DyHKLWY, OMMCHIBAIOLHE TIPSMYI0 M 00pPaTHYIO TPOTMOPLIMOHATBEHBIE
' 3aBUCUMOCTH, UX IrpaduKu

4.5 OYyHKIMU Y =x2, y = x3

4.6 OyHkIMU y = VX, y = |X|

4.7 I'papuueckoe penieHre ypaBHeHUI U CUCTeM YDPaBHEHUI

9 KVIACC




Kop

IIpoBepsieMblii 3/IeMeHT CO/iep)KaHUsA

1 Uucia ¥ BbIYUCTIEHUS
11 PaijoHabHble 4Mc/Ia, MppalMoHa/lIbHble YWC/Ia, KOHeYHble M OecKOHeuHble
) JlecITUUHBIe 1pobu
MHOXeCTBO JIeMCTBUTE/IbHBIX YMCeJ, [eUCTBUTe/bHble YHC/Aa Kak
1 OecKOHeuHble JeCATHUHBIE MpoOu. B3auMHO OZIHO3HAUHOE COOTBETCTBHE
’ MeXJy MHOXXEeCTBOM [IeHMCTBUTE/bHBIX YMCeJ W KOOPAWHATHOW MPSIMOM.
CpaBHeHMe [1eHCTBUTE/IbHBIX UHCesI
1.3 Apudmetrueckue 1eMCTBUS C IeUCTBUTEIbHBIMUA UHMCIAMU
V3mepenusi, mpub/IKeHUsl, OLleHKU. Pa3Mepbl OOBEKTOB OKDY’KaroIero
14 MHpa, [JIUTEeBHOCTh TIPOLIECCOB B OKpY’Karoljem Mmupe. [IpubmmkeéHHOe
' 3HaueHWe BeJMUWHBbI, TOUHOCTh TpuOMDKeHusi. OKpyTr/eHHe uucerl.
[TpukuzKa U OLjeHKa pe3y/IbTaTOB BbIUMC/IEHUN
2 YpaBHeHUs1 U HEPAaBEHCTBA
2.1 YpaBHeHUs1 C OIHOM TIepeMeHHOMN
2.2 JInneliHoe ypaBHeHue. PellleHre ypaBHeHUN, CBOASLIMXCS K JIMHEMHbIM
2.3 KBazpaTHoe ypaBHeHue. PellieHne ypaBHeHU, CBOASALLMXCS K KBaZpaTHbIM
24 bukBasipaTHoe ypaBHeHue. [Ipumepnl pellleHHsI ypaBHEHUM TpeTbeldl U
) YeTBEPTOU CTeNeHel pa3/ioKeHueM Ha MHOXKUTE/T!
2.5 Pertienue po6HO-paliMOHA/IBHBIX YPaBHEHUM
2.6 Cucrembl ypaBHeHU!
2.7 YpaBHeHMe C [ByMsI [TepPeMeHHbIMU U ero rpapuk
2.8 PemieHne cucrtem [1ByX TMHEUHbIX YPaBHEHUH C IBYMs ITlepeMeHHbIMU
29 PerteHue cucrem /IByX ypaBHEHHM, OJJHO U3 KOTOPbIX JIMHEHHOe, a pyroe —
' BTOPOM CTereHn
2.10 I'paduueckast UHTepIIpeTaLisi CACTEMbI YPaBHEHUI C ABYMsI [lepeMeHHbIMU
211 PeltieHrie TEKCTOBBIX 3a/jau anredpanyeckuM criocobom
2.12 YucnoBble HepaBeHCTBA M UX CBOWCTBA
2.13 PellieHre MMHENHBIX HEPAaBEHCTB C OZIHOM TepeMeHHOMN
2.14 Perenue crcrem /IMHENHHBIX HEPaBEHCTB C OJHOW NTepeMeHHON
2.15 KBagpartHble HepaBeHCTBa
516 I'padmueckasi uHTepripeTalsi HEPaBeHCTB M CUCTEM HEPAaBEHCTB C JBYMsI
' repeMeHHbIMU
3 OYyHKIMU




KeazipatnuHasi ¢hyHKiusi, eé rpaduk u cBoiicTBa. [Tapaboma, KoopAMHATHI

31 BepIIUHLI Mapaboibl, 0Cb CHMMETPHH TTapaboJIb
3.2 I'paduku pyHkmii y=kx, y=kx+b 1 ux colictBa
3.3 I'paduku dyHkMi1 y=k/X, y = X3 1 UX CBOWCTBa
3.4 I'padviku pyHKUMM , U UX CBOWCTBA
4 YucnoBele 1OC/Ie0BaTeIbHOCTH
OmnpezseneHve U CIOCOObI 3aJjaHUs UYUCJIOBBIX TIOC/I€J0BATEbHOCTEH.
4.1 3a/jaHue T0C/iej0BaTe/IbHOCTH peKyppeHTHoU dhopMysioit u ¢hopMysioit n-ro
yjieHa
49 Apudmetnuueckasi tiporpeccusi. PopMynabl n-ro ujeHa apudMeTHuecKou
' MIPOrpeccyy, CyMMbI NePBBIX N YIeHOB
43 l'eomeTpuueckasi mporpeccus. Popmysbl N-ro ujieHa TreoMeTpUUecKoun
) TIPOrPeCcCUy, CYMMBI TIePBBIX N UI€HOB
N300pakeHre 4eHOB apu(MeTUUECKOM W T'eOMEeTPUUECKOM ITpPOrpeccHit
4.4 TOUYKaM{ Ha KOODJWHATHOM IJIOCKOCTH. JIMHEeMHBbIA U 3KCMOHeHIMa bHbIN
pocT
4.5 Ci105kHbIe TIPOLIeHTbI




ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUA OCHOBHON OFPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Koj npoBepsiemoro
TpeOOBaHUSA

IIpoBepsieMble TPeOOBaHNS K MPeAMETHHIM pe3y/IbTaTamM
0CBOEHMsI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI 0CHOBHOT'O
o01iero oopasoBanusi Ha ocHoBe ®PI'OC

YMeHue orepupoBaTh MOHATUSIMU: MHOXXECTBO, TOJMHOKECTBO,
orepaLu HaJ, MHOXKeCTBaMHU; YMeHUe OIepupOBaTh MOHSITUSMHU:
rpad, cBsi3HbIN rpad, JepeBo, LMK/, IPUMEeHSITh UX NPU pelleHrur
3ajjay; yMeHMe MCIo/b30BaTh rpaduyeckoe IpefcTaB/eHHUe
MHO)KEeCTB /Il OMMCaHUsl peasibHbIX IMPOLIECCOB U SIBJI€HUM, TpU
peIeHnH 3aa4 13 IPYTUX yueOHBIX TIPeIMeTOB

YMeHue onepupoBaTh IOHSATUSIMU: OIpe/ie/ieHHe, akcHhoMma,
TeopeMa, [l0Ka3aTelbCTBO; yMeHHe paclio3HaBaTb WCTUHHbIE U
JIOJKHBbIE BbICKA3bIBaHWsI, IPUBOJUTL NPUMEpPbl U KOHTPIIPUMEDHI,
CTPOUTb BbICKa3bIBaHHUSI M OTPULIAHUS BbICKa3bIBAHWUM

YMmeHue orepupoBaTh MOHATHSMU: HAaTypajbHOE UUCIIO, TIPOCTOE
Y COCTaBHOE YUCJIO, [eIMMOCTh HaTypa/bHBbIX 4MCesI, MPHU3HAaKU
JIeJTMMOCTH, LIeJIoe YKC/I0, MOAYJIb UKC/ia, OOLIKHOBEHHas! Apo0b U
JecsaTUuHass ApoOb, CTaHAAPTHBIA BUJ YKC/IA, paljMOHATbHOE
YKC/I0, MppaLMOHaAbHOe YWC/I0, apupMeTUYeCKUid KBaJpaTHBIN
KOpeHb; YMeHUe BBIIOHATh JeWCTBUS C YMC/IaMH, CPaBHUBATh U
yHOpsSiI0UMBaTh UYMC/a, MPeACTaB/IsATh YKUC/la Ha KOOPAWHATHOU
NIPSIMOM, OKPYTJ/ISITh UMCJ/a; YMeHUe fie/laThb NMPUKUIKY U OLIeHKY
pe3y/bTaTa BbIUMCIEHUM

YMeHue  omnepupoBaTh  TOHATHUSMHU: CTeleHb C  IieJIbiM
roKasaTesieM, apupMeTHUeCKH KBa/[paTHbIM KOPeHb, MHOTOUJIEH,
anrebpanyeckass [poOb, TOXAECTBO; 3HAKOMCTBO C KOpHEM
HaTypajbHON CTereHW OoJibIlle e[IWHUIIbI; YMeHHe BbITIOTHSTD
pacuétel 1O Qopmysaam, TipeoOpa3oBaHUsl 1iebIX, ApPOOHO-
pallMOHANbHbIX ~ BBID&KEHWW U BBIDAKEHUW C  KOPHSMHU,
pa3/io)keHre MHOTOU/leHa Ha MHOXKHUTeNIW, B TOM UHCIe C
ucronb3oBaHueM GOpPMya pPa3HOCTM KBaZIpaTOB W KBajpara
CYMMBI ¥ pa3HOCTH

YMeHue OMepupoBaTh TOHATUSMHU: UKMC/IOBOE DPaBEHCTRO,
ypaBHEHWe C OJHOM TepeMeHHOW, UHC/IOBOe HEepaBeHCTRBO,




HEpPaBeHCTBO C IIePeMEeHHOM; YMeHHe pellaTb JMHeWHble WU
KBaJ[paTHble ypaBHeHUs, JpOOHO-pallMOHa/bHbIe YpaBHEHUs C
OJJHOM TIepeMeHHOM, CHUCTeMbl [BYX JIMHEWHBbIX YpaBHEHWH,
NMHelHble HepaBeHCTBA W MX CUCTeMbl, KBaJjpaTHble U JpOOHO-
palMoHaNbHble HEPABEHCTBA C OJHOW MepeMeHHOM, B TOM UHCIIe
MpU pelleHWd 3ajauy M3 [JPYruX IpeJMeTOB M NPaKTUUeCKHUX
33/lay; yMEHMe WCI0/Ib30BaTb KOOPJWHATHYIO TMPIMYH U
KOOD/IMHAaTHYI0  TUIOCKOCTb /i W300pakeHWsi — pelleHUi
ypaBHEHHI, HepaBeHCTB U CUCTeM

YMeHue ornepupoBaTh MNOHATUAMU: (QYHKIMS, rpaduk (yHKLIMY,
Hy/ (QYHKIUM, TIPOMEXYTKH 3HAKOMOCTOSHCTBA, TPOMEXKYTKH
BO3pacTaHus, yObIBaHUs, Haubo/bIllee ¥ HaWMeHbIllee 3HaueHHsI
GyHKLMM; ~ yMeHWe ~ ONepupoBaTh  TOHATHUSIMU:  TIpSMast
MPOTIOPLIMIOHA/IBHOCT,  JIMHeWHass  (YHKUUWsS, KBaJpaTU4Hast
byHKUMsA, 0OpaTHast MPOTOPIMOHA/ILHOCTh, MapaboJia, rurnepboiia;
yMeHHe CTPOUTh rpaduku (PyHKLMM, UCI0/Ib30BaTh TpadyKu [ijist
onpeJeneHusi CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, /i PelleHUst
3afay W3 JApYyrux yueOHBIX TPeAMETOB M peasbHOW >KW3HW;
yMeHHe BbIpa)KaTb ()OpPMYy/1aMi 3aBUCUMOCTH MEXKY BeJTMUMHAMU

YMeHue  omepupoBaThb  TOHATUSMHU:  TI0OC/e0BaTebHOCTD,
apudMeThueckass U TreoMeTpuUyecKas TIPOrPecCUd; yMeHHe
WCTIOb30BaTh CBOMCTBA I0C/IeloBaTe/IbHOCTeH, POPMYJIbI CYMMBI
¥ o0lero ujieHa TpU pelleHWU 3a/ay, B TOM YMC/Ie 3ajau U3
JpYTUX yueOHbIX TIPeMeTOB U peasbHOU KU3HU

YMeHue pelaTh 3aJaud pasHbIX THUIOB (B TOM 4YHC/Ie Ha
TIPOLIEHTHI, JOMA W YacTH, ABWKeHHe, paboTy, IleHy TOBapoOB U
CTOMMOCTh TIOKYTIOK W YCJyT, HalOTW, 3a/jaud W3 00/acTH
yrpaB/leHus JIMYHBIMM U CeMeMHbIMU (PrHaHCaMH); yMeHHe
COCTaBJISATh BbIPa’KEHUS], ypaBHEHUs], HEPaBeHCTBA U CUCTEMBI 10
YOUIOBHIO  3a[auyd, WCCAefloBaTh T[IOyYeHHOe pelleHne |
OL|eHMBATh MPaBAONOA0OHOCT MOJIyYeHHBIX Pe3y/IbTaTOB

YMeHue omnepupoBaTh TOHSATUSAMU: (Urypa, TOYKa, OTPe3OK,
npsiMasi, Jiyd, JiOMaHasi, yroJji, MHOTOYTOJIbHUK, TPeyro/bHUK,
paBHOOEIpeHHbBIN u PaBHOCTOPOHHUN TPeYyTro/IbHUKHY,
TIPSIMOYTOJTbHBIM TPEYTO/bHUK, MeJuaHa, OMCCeKTprca U BbICOTA
TPeyro/ibHUKa, YeTbIPEXYTOJIbHUK, T[lapajjiefiorpaMmM, pomo,
NIpSIMOYTO/IbHUK,  KBaZIpaT, Tparelus; OKPY)KHOCTb,  KpYT,
KacaTesibHas; 3HAKOMCTBO C TIPOCTPAaHCTBEHHBIMHU (DUrypamu;
yMeHHe pellaTh 3a/lauM, B TOM YKCIe U3 TIOBCeJHEBHOM KU3HH, Ha




HaxOoX/leHWe TeoOMeTPUUeCKUX BeJMUYMH C [pUMEeHeHHeM
V3y4YeHHBIX CBOMCTB (UTyp U (haKTOB
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YMeHue ornepupoBaTh MOHATHSIMU: PaBEHCTBO (PUIYp, paBeHCTBO
TPeyro/ibHUKOB;  MapajjebHOCTh UM MepHeHUKY/ISIPHOCTb
NpSIMBIX, YToJl MeXJy NpsSMbIMH, MepreHAUKYJsp, HaK/JIOHHas,
npoeKLys, ogobue ¢uryp, nogoOHbIe TPeyroJbHUKHA, CHMMETPUS
OTHOCHTE/IbHO TOYKM U TIPSIMOM; yMeHHe pacro3HaBaTh
PaBeHCTBO, CMMMETPHI0O W Tofobue ¢uryp, mapaaiensHOCTb U
TieprieH/IMKY/ISIPHOCTb MPSIMBIX B OKPY’KarollleM MUpe

11

YMeHue oriepupoBaTh TOHSATUSMU: [JIMHA, DPACCTOsSIHUE, YTOoJI
(BesMuMHa yTJia, CHHYC M KOCUHYC YTJla TPeYTroIbHUKA), TJI0IIa/Ib;
yMeHHe OLleHMBaThb pa3Mepbl IpeJMeToB U O0OBLeKTOB B
OKpY’KarollleM MHUpe; YMeHHe TPUMEeHSITh OpMyJibl IepuMeTpa 1
TJIOIIAZI MHOTOYTOJIbHUKOB, JIMHBI OKPY)KHOCTH W TUIOLA/A
Kpyra, oObemMa TIPSIMOYTOJILHOTO Tiapasuiesienurena; yMeHHe
TIPUMEHSITh TIPU3HAKK paBeHCTBA TPEYrOJIbHUKOB, TEOpPeMY O
cymme yTJIOB TPeyTroJibHUKa, TeopeMy [Mudaropa,
TPUTOHOMEeTPUYeCKHe COOTHOIIEeHUsl [jisi BBIYMCIEHUs [IJIVH,
pacCTOSIHUM, TIoIIa/iei

12

YMenune w300pakaTb TUIOCKME (GUTYpel M WX KOMOWHAIWH,
TIPOCTPAHCTBEHHbIe (UTYPbl OT PYKH, C TOMOLIbIO UepPTEXHBIX
VHCTPYMEHTOB M 3/IeKTPOHHBIX Cpe/CTB II0 TEKCTOBOMY WJ/IN
CUMBOJILHOMY OITMCaHHIO

13

YMeHue onepyvpoBaTh TOHATHUSMU: TIPSIMOYTO/IbHas CUCTeMa
KOOpAMHAT; KOOpJWHAaTbl TOUKHW, BEKTOp, CymMMa BEKTOpPOB,
MpoM3Be/leHre BEeKTOpa Ha UHMC/IO, CKalsipHOe MpOoUu3BeJieHUe
BEKTODOB; YME€HHe MCI0/b30BaTh BEKTOPbl M KOOPJAWHATHI [JIs
rpe/iCTaB/eHNUs JIaHHbIX W pelleHds 3a/ay, B TOM YUC/IEe U3
JPYTUX yueOHbIX TIPeIMETOB 1 pPeasbHOU KU3HU

14

YMeHHe OIepupoBaTh TIOHSATHSMH: CTOJIOMKOBbIE W KDYTOBBIE
JvarpaMMbl, TaO/WIbl, CpefiHee apu(MeTHUeCKoe, Me/uaHa,
HaubosibIllee W HauMeHblllee 3HAUeHWs, pa3Max UHC/IOBOTO
Habopa; yMeHUe W3BJIeKaTh, WHTEpIpPeTUPOBATh u
nipeoOpa30BbIBaTh WHGOPMALIWIO, TIPE/ICTAaBIEHHYIO B Tabuiax u
Ha /JuarpamMmax, OTPaKaloIlyl0 CBOWCTBA W XapaKTePUCTHUKU
peanbHBIX TIPOIIECCOB U SIBJIEHWMH; yMeHHWe pacIio3HaBaTh
M3MEeHUYMBbIE BeJTMUMHBI B OKPY)KAIOIL[EM MUPe

15

YMeHue orepyupoBaTh MOHSATHUSAMU: CTyUaliHbIN OMBIT (C/Ty4alHbIN




9KCTIePUMEHT), 3/ieMeHTapHOe COObITHe (3/1eMeHTapHBIA HCXO[)
CJIy4aifHOTO OTbITa, C/IydaiiHOe COOBITHE, BEPOSTHOCTh COOBITHS;
yMeHHe HaXOAWUTb BePOSATHOCTU CYYalHBIX COOBITUM B OMBITAX C
PAaBHOBO3MOXXHBIMH ~ 3/IEeMEHTAapHBIMU ~ COOBITUSIMM;  yYMeHHe
pelaTb 3aZlaud  MeETOZOM OpraHW30BaHHOrO repebopa U C
WCIIO/Ib30BaHEM TIpaBWia YMHOXKEHHUs; yMeHHe OI|eHUBATh
BEPOSITHOCTU pPeayibHbIX COOBITUH U SIBJIEHWM, TOHUMAaTh POJb
MPAKTUUECKU [IOCTOBEPHBIX UM MAaJIOBEPOSATHBIX COOBITHH B
OKpY)KaloIlleM MHpPe U B JKW3HU; 3HAKOMCTBO C TIOHSTHEM
HEe3aBUCUMBIX COOBITHIL; 3HAKOMCTBO C 3aKOHOM OOJTBIIINX YUCeN U
€r0 POJIbI0 B MACCOBBIX SIBJIEHUSIX

16

YMeHue BbIOMpaTh MOAXOASAIINN U3yUeHHBINH MeTO/| AJIS1 PeIIeHHs
3aJjauy, NpUBOUTh NPUMepPbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTel
B TIpUpOZie Y JKU3HM, pAaClOo3HaBaThb IIPOSIBJIEHHME 3aKOHOB
MaTeMaTUKU B HCKYCCTBe, OIHMChIBaThb OT/e/ibHble BbIJarOIIMecs
pe3y/bTaThl, IOJy4YeHHble B XOJe pa3BUTUS MaTeMaTUKU Kak
HayK{, TPUBOJUTH INPUMepbl MaTeMaTUYeCKUX OTKPBITUM U MX
aBTOPOB B OT€UECTBEHHOM U BCEMHUPHOM UCTOPUU




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbBIX HA

OI'D 11O MATEMATHUKE
Kop IIpoBepsieMbIi 3/71eMeHT CO/iepP)KaHUsA

1 Uuca v BBIYMCTIEHUS

1.1 HarypanbHbie u 1jesbie urcia. [IpyU3HaKky e IMMOCTH Le/TbIX YUCe

10 OOBIKHOBEHHBIE W JeCATHYHble /ApoOM, TIPOLIeHThI, OeCKOHeuHbIe
' nepuouUecKue Jpobu

13 PaiuoHanbHble umcia. ApudmeThueckye orepaluu C  palMOHaIbHbIMU
' yKCcaMu

14 HelicTBUTe/bHbIE YKCIa. ApU(MeTHUeCcKUde orepaliyd C JleHCTBUTeNbHBIMU
' yHnC/1aMu

15 [Tpubv>KEHHBIE BBIYMCIEHUS, TIpaBU/Ia OKPYIJIEHWSs, TPUKWAKA W OLIeHKa
' pe3y/bTaTa BbIUMC/IeHUN

2 Anrebpanueckue BbIpaKeHHsI

2.1 BykBeHHBbIe BbIpa)keHUs (BbIpaKeHHUs C TIepeMeHHbIMU)

5 Crenenb C 1enbiM mokasareneM. CTeneHb C palMOHAJbHBIM TOKa3aTeseM.
' CBoiicTBa cTerneHu

2.3 MHorousieHbl

2.4 Anrebpanueckasi Apobb

5e ApudmeTnueckuii  KOpeHb  HaTypajibHOW  cTemeHu. [lelcTBus  C
' aprMeTUUeCKUMU KOPHSIMU HaTypa/lbHOW CTereHu

3 YpaBHeHUs1 1 HepaBeHCTBa

31 Llensle ¥ ApoOHO-palioHa bHbIE ypaBHeHWs. CHCTEMbI W COBOKYITHOCTH
' ypaBHeHU!

39 Llensie u ApoOHO-palMoHanbHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HepaBeHCTB

3.3 PellieHne TeKCTOBBIX 3a7au

4 UucnoBble 1OC/Ie0BaTe/IbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHus T10C/Ie0BaTe/TbHOCTE!

40 ApudmeTnueckass M TeoMeTpuueckas mnporpeccud. Popmyrna CI0XKHBIX
' TIPOLIEHTOB




DyHKLUU

OyHkIMsa, crocobbl 3azaHus  GyHkimU. [paduk  dyHkimmn. O6macTh

oripefie/ieHUs1 M MHOXeCTBO 3HaueHMM @yHkuuu. Hymu dyHkimm.

5.1. [TpomMeXyTKM 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLIMU.
Makcumymbl 1 MUHUMYMBI QyHKUMH. Hanbosiblliee 1 HauMeHbIlee 3HaUeHHe
(GYHKLMY Ha TIPOMEXYTKe
6 KoopiMHaTthl Ha MpsSIMOM 1 TIJIOCKOCTU
6.1 KoopauHatHas npsiMast
6.2 [ ekapToBbI KOOPAWHATHI Ha TVIOCKOCTU
7 ['eomeTpust
7.1 ['eomeTprueckue GUrypbl U UX CBOWCTBA
7.2 TpeyroysbHUK
7.3 MHOroyronbHUKA
7.4 OKpy>XHOCTb U KpPyr'
7.5 V3mepeHne reoMeTpUUeCKUX BeJIMUUH
7.6 BekTopbl Ha TIJIOCKOCTH
8 BepoATHOCTE M CTaTUCTUKA
8.1 OmnucatesbHasi CTaTUCTHKA
8.2 BeposTHOCTH
8.3 KombOuHaTopuka
8.4 MHoxecTBa
8.5 ['padbi




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKHWE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
MHTEPHET



