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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBAET U3YUYEHUE JIPYTUX JTUCLUIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCTpakiMii, cnoco0e OTpakKeHHsI MaTEMaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B IMIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepKAeHHU. OCBOEHUE Kypca anredpbl o0ecneunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe H KOHKPETHU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH O0YyYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHuM: «Yucaa U BeIYMCIEHUSY, «ANreOpandyeckue BhIPAXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYyTUMH €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PaCCyXKIaTh, MCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3eika. CopepxaTenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOLTUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM



XU3HU. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPAMOHATBHBIMU YHCIAMHU, (OPMUPOBAHUEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JIMHUU OTHECEHO K cpeiHEMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkue BhIPaXeHUsD
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyYaIOUINXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. Aredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
s3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBIIEHUN peanpHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKke
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOEHHMS Kypca HWH(OPMAaTUKHU, U OBJIAJCHUE HaBbIKaMU
JeAYKTUBHBIX paccyxacauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
oOy4arolMMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTHYeCKOM MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana COCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATHKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anre0pa», KOTOPBIH BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3feNibl COJCPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

Yuciia 1 BHIYMCICHUS

KBagpatubeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENBbHBIC YUCIIA.

CremneHb ¢ LETbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YHCTA.

AnreOpanyeckue BbIpaKeHUs

KBampaTHbeii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TpEXWIEHA HaA
MHOKUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanyeckod apoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvne ypaBHEHHH, CBOIAIIMXCS K JMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTalvs YPaBHEHUN C JBYMs IIEPEMEHHBIMU U CHCTEM
JMHENHBIX YypPaBHEHUN C JBYMs IIepeMeHHbIMU. lIpumepsl pemreHus cucreM
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmuu. OOIacTh oONpeAeNeHuss U MHOXECTBO 3HAYCHHMH
dbynkuun. CrocoOb! 3a1aHus PyHKITUH.

I'padpux ¢ynkuun. YUrenune coiicTB ¢yHKuMu no e€ rpaduxy. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS MTPOrpaMMBbl YIEOHOTO Kypca «Alredpa» XxapakTepus3yroTcs:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MaTEMaTUUECKOM IIKOJbI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUN B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUM, MPONEAYp TPa’kKIaHCKOTO OOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THUECKUX MIPUHIIMIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HANpPaBIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MTPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM UHAUBUIYAIHHON TPAeKTOPUU 0Opa30BaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U ICTETHYECKOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1ad, PEIICHUIA,
paccyXJIeHu, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJILI W OOIIECTBA, MMOHUMAaHUEM MAaTEMAaTHYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
NEATEIIbHOCTH, ITANoOB €€ Pa3BUTHS WM 3HAYMMOCTH JUISl Pa3BUTHS LHUBWIN3ALMH, OBJIAJECHUEM SI3BIKOM MAaTEMAaTHKU U



MaTEMaTUYECKOU KYJIbTYPOU KaK CpPEeICTBOM MO3HAHUSA MUPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH MCCIIEA0BATEIbCKOM
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOI0 0JIArONOJIYYMS

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peEryjspHas (u3nueckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAllMEN Ha MPUMEHEHWE MaTeMAaTUYECKUX 3HAHUU Ul pEeLIeHUs 3a/1a4y B 00JJaCTH COXPAHHOCTU OKPY KaroLIei
cpenbl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX IMOCIEACTBUM IJIsI OKPYXAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJbHOTO XapaKTepa 3KOJOTUYECKUX MTPOOJIEM U IyTeH X PeLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMATBHON U NPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JItoJel, IpuoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIE€ (OPMYJIUPOBATH UIEH, MOHATHS, TUIIOTE3bI 00
00bEKTaX W SBIEHUSAX, B TOM YHUCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JAEPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JCHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKH M MOCIEACTBHUS,
dbopMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:



BBEIIBIIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKUX OOBEKTOB, MOHSATHN, OTHOIICHUI
MEXIy TMOHATUAMH, (POPMYIHpPOBATH ONpPENCICHUS TMOHSATUH, YCTAHABIMBATH CYIICCTBCHHBIM MPU3HAK
KJaccu(uKaIym, OCHOBaHUSI JIJIsl 000OIIEHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a,;

BOCIIPUHUMATh, (QOPMYITUPOBAaTh W TPeOOpa3OBBIBATh CYXKJACHUSA: YTBEPIUTEIBbHBIE H  OTpPUIIATEIIBHBIE,
¢IMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBIIATH MAaTEMATUICCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpEUHs B (paKTax, JaHHBIX, HAOTIOJCHUIX U
YTBEPKICHUSX, TIPEIIaraTh KPUTEPUHN TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH W MTPOTHBOPEUHIA;

JienaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTHYECKUX YTBEPXKIECHUU (NpsAMbIE W OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOSATEIILHO HECIIOKHBIC TOKA3aTEIbCTBA MATEMATHICCKUX (PaKTOB, BRICTPAMBATh apTyYMEHTAITHIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHS, BRIOWpaTh Haubosee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

UCTIONB30BaTh BOMPOCHI KAaK HCCIENOBATENBCKUNA WHCTPYMEHT TIO3HAHWS, (OPMYIHpPOBATH BOMPOCHI,
bukcupyronme mpoTUBOpeUre, MpodIeMy, CaMOCTOSTENBHO yCTaHABIUBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOONbIIOE UCCIIeIOBAaHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX1y COOOM;
CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH MPEINOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HCJOCTATOYHOCTD U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMLIX AJI1 pEIICHUS 3aaa4K;



BBEIOMPATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh HHGOPMAITUIO PA3IMYHBIX BUIAOB U (HOpM
MIPE/ICTABIICHNUS,

BEIONpATh (popMy mpeacTaBiaeHuss HHGOPMAITMN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXeMaMH, THarpaMMaMu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBATh HAAGKHOCTh WMH(MOPMAIMUA TO KPUTEPHSIM, MPEAJIOKEHHBIM YYHTEIEM WM CHOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCaAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISIMH OOILIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PEIICHHUs
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh MJIEH, HALEJICHHBbIE HA TOUCK PELIEHUs, COMOCTABIATH CBOM CYXIACHHUS C CYXACHUSAMH IPYrHX
YYaCTHUKOB JMajnora, oOHapyXMBaTh Pa3jMuue€ U CXOJCTBO IMO3ULUH, B KOPPEKTHOW ¢opme (popMyanpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aj1ad MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUU;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUIYAIbHOM pabOThl MpU PEHICHUH YYEOHBIX
MaTeMaTUYECKHX 3a/1a4;

NPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, pacmpenesisiTh
BU/JIbI paboOT, TOTOBApUBATHCA, 00CYXKAATh MPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IpynmnoBbIX (popmax pa®oThl (0OCYXIeHUs, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBHS C JAPYTUMHU WIEHAMU KOMAaH[bl, OLEHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEIIBHO COCTABJISATH IUIaH, aJTOPUTM PELICHUS 3aJa4yu (MM €ro 4acTh), BBIOMPATh CHOCOO pelIeHUs ¢
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMH CaAMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCA U pE3yJIbTaTa PEIIeHUs MaTEMAaTHYECKOH 3a/1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUH 33a4l, BHOCUTHb KOPPEKTUBBI B JIEATEIIBHOCTh
Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHUBATh COOTBETCTBHE pEe3yibTaTa JEATEIbHOCTU IOCTABIEHHOW IIEIM U YCIOBUSAM, OOBSACHATH NPUUYHHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1IEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koniry oOydyeHus: B 8 kiacce o0ydaromuiics MOTYYUT CIEAYIONIME TPEIMETHBIC PE3yJIbTAThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHBIE TMPEJICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX YHUCEIN JJISI CPABHEHUS, OKPYTJICHUS U
BBIYUCJICHUN, N300paxaTh JeUCTBUTEIbHBIC YUCIIa TOUKAaMU Ha KOOPAUHATHOMN MPSIMOM.

[IpuMeHsATh TIOHSATHE apU(PMETUYECKOr0 KBAJAPATHOTO KOPHs, HAXOJIUTh KBAJpaTHbIC KOPHU, HUCIONB3Yys MpHU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBITIONHITH MPEeoOpa3oBaHUsl BBHIPAKEHUM, COACPIKAIIMX KBaJpAaTHbIE KOPHHU, HCTIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3aNMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX JIpobeit u creneneit yucna 10.

AsredOpanvyecKue BbIPpAKEHUA

[IpuMeHsATh TOHSATHE CTENEHU C IIeJBIM IMOKa3aTeJIeM, BBITIOJHATH MPEoOpa3OBaHUs BBIPAKECHHM, COIEPIKAIINX
CTEIEHU C LIEJBIM NTOKA3ATEJIEM.

BBITIONTHATE TOXKIECTBEHHBIC MPEOOpa30BaHUSI PAlMOHANBHBIX BBIPAKCHUH Ha OCHOBE NPABWI JCHUCTBUN HaJ
MHOTOYJIEHAMH U alre0pandeckKuMu Jpo0sMHu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEU.

[TpumensaTh mpeoOpa3oBaHus BEIPAKECHHUM JIs PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMATHUKH, CMEXHBIX MTPEAMETOB, U3
peaIbHOM IPAKTHKU.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHeiiHble, KBaJpaTHbIE YpaBHEHUS U pPalMOHAJIbHBIE YpPaBHEHUS, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBomuTh mpoCTEHIINE HCCAEAOBAaHUS YpPaBHEHUW M CHUCTEM YpPaBHEHHM, B TOM 4YHCIE C MPUMEHEHUEM
rpaduyueckux MpeAcTaBiIeHUN (yCcTaHaBIMBATh, UMEET JIM ypaBHEHUE WIIM CUCTEMa YPABHEHHUM pelieHus], €Clid UMEET, TO
CKOJIbKO, U IpOYee).

[lepexoguTh OT clIOBECHON (OPMYIMPOBKM 3a7aud K €€ anreOpanvyeckoil MOJEIu C IOMOIIBIO COCTaBIICHUS
YPaBHEHHUS WIH CUCTEMBbl YPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud NOJYyYEHHBIA Pe3yJIbTaT.

[TpuMeHsATh CBOWCTBAa YUCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHbIE HEPAaBEHCTBA C OJIHOM
NEPEMEHHON M HX CHCTEMbI, JaBaTh IpaUUEcKyr0 WUIIOCTPALMI0 MHOXECTBA PELICHUH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIUU

[Tonumath W MCHONB30BaTh (YHKIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAUYECHMUS),
OInpeAessATh 3HaueHHe (PyHKLUNU N0 3HAYEHUIO apTyMEHTa, OIpeesaTh CBOWCTBA (YHKIUU MO €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX QYHKUIUN BUJA:

y = kiX, y = %2,y = x3,y = |X|, y = VX, orcbIBaTh CBOICTBA YHCIOBON (YHKIHH 110 e& rpaduKy






TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
q .K
1 HCIa 1 BRITHCIICHILL. RBaNpATHRIC 15 https://m.eds00.r/ORMAGNHCK
KOpHU
q .C
2 M 1 BLIHHCICHITL. LACHCHb © 7 https://m.edsoo.ru/Q7A3CXOIL
LEIBIM OKa3aTelIeEM
Anred .
3 re pamqeucxn? BRIPAKCHITT 5 1 https://m.eds00.ru/GB7K30KCG
KBaapatHpiii TpéXusieH
Anreo .
4 /ITCOPAMHICCKHE BHIPWKCHIA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckast 1poOb
vy .
5 PaBHCHHA 1 HepapeHeTsa 15 1 https://m.edsoo.ru/UDKT3SX0P
KBanpatnble ypaBHEHUS
6 yPaBHeHHj{ M HEPaBEHCTBA. CHCTEMEI 13 https://m.edsoo.ru/ICOH5LYTW
YpaBHEHUU
Yy .
7 PABHEHIA 1 HEPABEHOTBA 12 1 https://m.eds00.ru/5DGS10004
HepaBeHctBa
Oyakuuu. OCHOBHbBIE TOHATUS https://m.eds00.ru/30QTSJORU
9 Oyukuuu. YuciaoBble QyHKIUH https://m.edso0.ru/B2NFZC7XH
10 [ToBTOpeHue u 060061IeHNE 6 2 https://m.edso00.ru/SQCV6UFOT
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/m Bcero u3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThI
1 KBagparHslli KOpeHb U3 yucia 1 04.09 https://m.edso0.ru/3PYSJ3U86
IT 0
2 OIPITHE 05 HPPatiHoHATbHOM 1 07.09 https://m.eds00.ru/TO1FCTPEP
qucle
ec e 0 e
3 JlecsTiHbIC MpHOMIDKCHILA 1 08.09 https://m.edso00.ru/PSDUTXXKO
HUPPALMOHATIBLHBIX YUCE
0
4 JleCATHHHBIC IPHOMIDKCHHS 1 11.09 https://m.edso0.ru/U7480B1Y5
HppaLuOHAIEHBIX YUCET
5 JleMicTBUTEIbHBIC YKCIIa 1 14.09 https://m.eds00.ru/79TXEY8FV
CpaBHeHHE JIeHC e
6 PABHCEHHE ACHCTBHTCIBHBIX 1 15.09 https://m.eds00.ru/J5VG5LR7S
qucen
C N
7 PABHCHHE ACHCTBHTCIBHAIX 1 18.09 https://m.edso0.ru/01XPS5E2H
qucen
8 1 21.09 https://m.edsoo.ru/VAEN1S6V1
Bxonanas koHTpoIBHAS paboTa
A €THYECKUU KBaJpa i
9 PHOMCTHICCKHH KBaNpATHbIH 1 22.09 https://m.eds00.ru/3JYROJY XS
KOpEHb. Y paBHEHHUE BHJIa X* = a
Croii
10 BOHCTBA apHMETHICCKHX 1 25.09 https://m.eds00.ru/6PF3GHKEE
KBaJApaTHBIX KOPHEU
Croii
11 BOHCTEA &P H(bMeTfI Heckix 1 28.09 https://m.edsoo.ru/ZWRT952Y4
KBaJApPAaTHBIX KOPHCHU
12 [IpeoOpazoBaHKe YNCTOBBIX 1 29.09 https://m.eds00.ru/6301JGP3Z



https://m.edsoo.ru/3PYSJ3U86
https://m.edsoo.ru/TO1FCTPEP
https://m.edsoo.ru/PSDUTXXKO
https://m.edsoo.ru/U748OB1Y5
https://m.edsoo.ru/79TXEY8FV
https://m.edsoo.ru/J5VG5LR7S
https://m.edsoo.ru/01XPS5E2H
https://m.edsoo.ru/VAEN1S6V1
https://m.edsoo.ru/3JYROJYXS
https://m.edsoo.ru/6PF3GHKFE
https://m.edsoo.ru/ZWRT952Y4
https://m.edsoo.ru/630IJGP3Z

BBIPAXKEHUM, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

13

14

15

[IpeobpazoBanue YUCTOBBIX
BBIPAXKEHHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEpHKAITUX
KBaJpaTHBIE KOPHU
[IpeoOpa3zoBaHKE YHUCTOBBIX
BBIPAXKEHUM, COJIEpHKAITUX
KBaJIpaTHbIE KOPHU

02.10

05.10

06.10

https://m.edsoo.ru/8VPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

16

CrereHs ¢ LEIBIM TTI0Ka3aTeIeM

09.10

https://m.edsoo.ru/SEJEHTO1I

17

CranjapTHas 3amuch 4ucia.
Pa3Mepsr 00beKTOB
OKpY>KaroIiero mupa (ot
AJIEMEHTAPHBIX YaCTHIL JIO
KOCMHUYECKHX 00BEKTOB),
JUIMTEIBHOCTD IIPOLIECCOB B
OKpYXKaroIleM MUpe

12.10

https://m.edsoo.ru/8LR8SF4V6

18

19

20

CBOMNCTBA CTEIEHH C IIEIBIM
MOKa3aTeyieM
CBolicTBa CTENEHH C IEJIBIM
roKa3aTeJjieM

CBOICTBa CTEIICHU C O CJIbIM
IIoKa3aTcjieM

13.10

16.10

19.10

https://m.edsoo.ru/73DCZHCDB

https://m.edso0.ru/JSXJD3SRP

https://m.edso00.ru/2950Y20ME

21

MpomekyToyHas aTrectauma (2-

as yeTBepThb)

20.10

https://m.edsoo.ru/4SFFT1US4

22

CBoiicTBa CTENEHH C IIETBIM

23.10

https://m.edsoo.ru/MIMHAI34E



https://m.edsoo.ru/8VPTOXEBR
https://m.edsoo.ru/151VDLKUY
https://m.edsoo.ru/JT3RAMNER
https://m.edsoo.ru/SEJEHT01I
https://m.edsoo.ru/8LR8SF4V6
https://m.edsoo.ru/73DCZHCDB
https://m.edsoo.ru/JSXJD3SRP
https://m.edsoo.ru/2950Y2QME
https://m.edsoo.ru/4SFFT1US4
https://m.edsoo.ru/MJMHAI34E

IIoKa3aTcjicm

23 KBaapatHplii TpéxusieH 06.11 https://m.edsoo.ru/WIOBFQW90

24 KBanparusiii TpéxuneH 09.11 https://m.edsoo.ru/PM9Q3ZUAL

25 Pa?nonceﬂne KBaAPATHOTO 10.11 https://m.edsoo.ru/ORIMUMSW1
TpEXUIeHa HA MHOXHUTEIN

26 PasnOieHHe KBa/paTHOTO 13.11 https://m.eds00.ru/SOBG3CPSE
TPEXUJICHA HA MHOXKHUTEITN
KonTtponpsHas pabora mo Temam

27 "KBagparusie kopHu. CTeneHu. 16.11 https://m.eds00.ru/O36XRGIQ5
KBanpaTHbiii TpexuiieH"

28 Anrebpanueckas 1poob 17.11 https://m.edsoo.ru/0BCM3MZ4J
JlomycTUMBble 3HAUCHHSI

29 MEPEMEHHBIX, BXOSIINX B 20.11 https://m.edsoo.ru/A2ALIJICKN5
anredpanvdeckue BhIpaKEeHUS
JonmycTuMble 3HaUeHUS

30 MEPEMEHHBIX, BXOSIINX B 23.11 https://m.edsoo.ru/YMIS4PJ3A
anredpanvyeckue BhIPaKEeHUS

31 OcnoBHOe CBOﬁfTBO 24.11 https://m.edso0.ru/XNOZ18EQC
anredpandeckon Jpoou

32 Coxpamienue apooeit 27.11 https://m.edso0.ru/JSL20LYZ8

33 Coxkparienune apodeit 30.11 https://m.edsoo.ru/P5CIFHEV?2

34 Coxkparienue apobeit 01.12 https://m.edsoo.ru/3RF22K1BA
CloxeHne, BEIYATaHUE,

35 YMHOXEHHUE U JIEIIEHNE 04.12 https://m.edsoo.ru/T2YC5BOUR
anreOpanyeckux aApooeit
CrnoxeHune, BRIYUTAHHUE,

36 YMHOXXCHHE U JICTICHUE 07.12 https://m.edsoo.ru/Y4RT87TS5

anreOpanvecKux Apooeit



https://m.edsoo.ru/WIOBFQW90
https://m.edsoo.ru/PM9Q3ZUAL
https://m.edsoo.ru/0R3MUMSW1
https://m.edsoo.ru/S0BG3CP5E
https://m.edsoo.ru/O36XRGIQ5
https://m.edsoo.ru/0BCM3MZ4J
https://m.edsoo.ru/A2ALJCKN5
https://m.edsoo.ru/YMIS4PJ3A
https://m.edsoo.ru/XNOZ18EQC
https://m.edsoo.ru/JSL2OLYZ8
https://m.edsoo.ru/P5CIFH6V2
https://m.edsoo.ru/3RF22K1BA
https://m.edsoo.ru/T2YC5BOUR
https://m.edsoo.ru/Y4RT87TS5

CrnoxeHue, BEIYUTAHUE,

37 YMHOXXCHHE U JICTICHUE 08.12 https://m.edsoo.ru/NQK421H3C
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,

38 YMHOXEHUE U JICIICHNE 11.12 https://m.eds00.ru/QI191ZWRG1
anreOpanyeckux Apooeit
[TpeoOpa3oBaHue BHIPAKCHHIA,

39 coJiepKalx aredOpandecKue 14.12 https://m.edsoo.ru/YVNZKPK65
npobu
[TpeoOpa3oBaHue BHIPAKCHHIA,

40 coJiepXKaliux aareopandecKkue 15.12 https://m.edsoo.ru/LPFWMK7TJ
Ipodu
[TpeoOpa3oBaHue BHIPAKCHHIA,

41 CoJIeprKalIiX anredpandeckue 18.12 https://m.edsoo.ru/VE1H89120
npodu

42 Kourpobias pabora o Teme 21.12 https://m.eds00.ru/4AB6QF1CK3
"AnreOpanyeckas 1po0b"

43 KBanpaTtHoe ypaBHEHHE 22.12 https://m.edsoo.ru/W3XOE8WYD

44 Henonioe kpazparrioe 25.12 https://m.edsoo.ru/A1IN38VEFM
ypaBHEHHE

45 Hertomoe keanpatroe 28.12 https://m.eds00.ru/GBI9Y63AN
ypaBHEHHE

46 (Dopwyna Kopreit kBazparHoro 29.12 https://m.eds00.ru/P20QUYN33
ypaBHEHHS

47 Popmyza KopHeit KBaApaTHoro 11.01 https://m.edsoo.ru/9M2AEEGA7
ypaBHEHHS

48 opwyIa KOpHElt KEApaTHOro 12.01 https://m.eds00.r/EAQWYBGAS

ypaBHEHUS



https://m.edsoo.ru/NQK42IH3C
https://m.edsoo.ru/QI91ZWRG1
https://m.edsoo.ru/YVNZKPK65
https://m.edsoo.ru/LPFWMK7TJ
https://m.edsoo.ru/VE1H89120
https://m.edsoo.ru/4B6QF1CK3
https://m.edsoo.ru/W3XOE8WYD
https://m.edsoo.ru/A1N38VEFM
https://m.edsoo.ru/GBI9Y63AN
https://m.edsoo.ru/P20QUYN33
https://m.edsoo.ru/9M2AEEGA7
https://m.edsoo.ru/EAQWY8GA5

49

Teopema Buera

15.01

https://m.eds00.ru/71I8UOFTGX

50

51

Teopema Buera

Pewenne ypaBHeHui,
CBOZAIIMXCS K KBaJPaTHBIM

18.01

19.01

https://m.edsoo.ru/J266VKENC

https://m.edsoo.ru/Z52VVU6686

52

53

54

Pewenne ypaBHeHui,
CBOJISIIIIMXCSI K KBAJIPATHBIM
I[Ipocreiimme npodHO-
paluoHAIbHBIE YPaBHEHHS
[Ipocreiimme apoOHO-
paluoHaIbHBIE YPaBHEHHS

22.01

25.01

26.01

https://m.edso0.ru/R1GO0VKTG

https://m.edsoo.ru/U1FNJAZF8

https://m.edsoo.ru/DOANX92R9

55

56

57

Pemenne TeKCTOBBIX 3a7ad C
IIOMOIIBIO KBaI{paTHI)IX
ypaBHEHUI

PenieHne TeKCTOBBIX 3a7a4 C
IIOMOIIBHO KBaI[paTHBIX
ypaBHEHUH

KonrponbHas pabora no reme
"KBanpaTHble ypaBHeHuUs"

29.01

01.02

02.02

https://m.edsoo.ru/N1TRKZ3ZZ

https://m.edsoo0.ru/GPSZ60P01

https://m.edsoo.ru/YCK7879MO

58

JInneliHOEe ypaBHEHME C 1BYMs
NepPEMEHHBIMHU, €ro rpaduK,
IIPUMEpBI PEILICHUS] YPaBHEHUN
B LIEJIBIX YUCIIaX

05.02

https://m.eds00.ru/1D6P24TGY

59

JInuHeitHoe ypaBHEHUE C IBYMS
NepPEMEHHBIMHU, €ro rpaduK,
IIPUMEpHI PeIlieHUs] ypaBHEHUIN
B LIEJIBIX YUCIIaX

08.02

https://m.eds00.ru/G8VSI61KI

60

JIuHeitHoe ypaBHEHUE C IBYMS
MepEeMEHHBIMH, €T0 rpaduK,

09.02

https://m.edso00.ru/JJGV8LWVD



https://m.edsoo.ru/7I8UOFTGX
https://m.edsoo.ru/J266VKENC
https://m.edsoo.ru/Z52VU6686
https://m.edsoo.ru/R1GO0VKTG
https://m.edsoo.ru/U1FNJAZF8
https://m.edsoo.ru/D0ANX92R9
https://m.edsoo.ru/N1TRKZ3ZZ
https://m.edsoo.ru/GPSZ6OP01
https://m.edsoo.ru/YCK7879MO
https://m.edsoo.ru/1D6P24TGY
https://m.edsoo.ru/G8VSI61KI
https://m.edsoo.ru/JJGV8LWVD

IIPUMEPBI PELLICHNS YPABHEHUN
B LIEJIBIX YHUCIIAX

61

62

63

Pewenne cucreM nByx
JIMHEUHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

Pemienue cucrem aByx
JIMHEUHBIX YPAaBHEHUN C ABYMS
NEPEMEHHBIMU

Pemenue cuctem ABYX

JIMHEUHBIX YPAaBHEHUN C ABYMS
HepEeMEHHbIMU

12.02

15.02

16.02

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

https://m.edsoo.ru/EGINO9VKR

https://m.eds00.ru/XSG1574KE

64

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

19.02

https://m.edsoo.ru/HA1C66PPE

65

[IpuMeps! perieHus cucrtemMm
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

22.02

https://m.edsoo.ru/1LF10LRD4

66

['paduueckas MHTEpIIpeTALUSI
YpaBHEHUS C JBYMS
MIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
IEPEMEHHBIMU

23.02

https://m.edso0.ru/DS5S8RT59

67

I'paduueckas uHTEpHIpETALIUSI
YpaBHEHUS C ABYMS
MIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

26.02

https://m.edsoo.ru/FB2QE83KH

68

Pemenne TEKCTOBBIX 3a/1a4 C

01.03

https://m.edsoo.ru/VPI4HATGO



https://m.edsoo.ru/7ZVCHGYYA
https://m.edsoo.ru/EG1NO9VKR
https://m.edsoo.ru/XSG1574KE
https://m.edsoo.ru/HA1C66PPE
https://m.edsoo.ru/1LF1OLRD4
https://m.edsoo.ru/DS5S8RT59
https://m.edsoo.ru/FB2QE83KH
https://m.edsoo.ru/VPI4HATG0

IIOMOILBIO CUCTEM YPaBHEHUU

69

70

Penrenne TekcTOBBIX 3a1a4 C

IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenne TekCcTOBBIX 3a1a4 C

IIOMOIIBIO CUCTEM ypaBHCHPIfI

02.03

05.03

https://m.edsoo.ru/1ITXPT3M9G

https://m.edso0.ru/ABQITT507

71

YucnoBble HEPABEHCTBA U UX

CBOWCTBA

09.03

https://m.eds00.ru/CB9YSBJLS

72

73

YucnoBbie HCPAaBCHCTBA U UX

CBOWCTBA

HepasenctBo ¢ ogHOiA
NepeMeHHON

12.03

15.03

https://m.edsoo.ru/MBZB81JY X

https://m.edsoo.ru/\WOWYFQHGH

74

JInHeliHbIe HEpABEHCTBA C
OJHOM MEPEMEHHON U UX
pemenue

16.03

https://m.edsoo.ru/PHEW5XUM9

75

76

77

JInHeliHbIe HEpABEHCTBA C
OJHOM MEPEMEHHON U NX
pelienre

JInHeHbIE HEPAaBEHCTBA C
OJHOM MEPEMEHHOU U UX
pelienre

CucTeMbl THHEHHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHUE

19.03

22.03

23.03

https://m.edsoo.ru/IKM353RIF

https://m.edsoo.ru/2VKLV2LYT

https://m.edso0.ru/GUYI1Z69NL

78

CucTeMbl JIMHEHHBIX
HEPABEHCTB C OJHOMN
MEPEeMEHHOM U UX pelIeHne

26.03

https://m.edsoo.ru/RYNK1DQG1

79

CucTeMnl JIMHENHBIX
HEPABEHCTB C OJHOMN

05.04

https://m.edsoo.ru/JVXV93HQ7



https://m.edsoo.ru/1TXPT3M9G
https://m.edsoo.ru/ABQITT5O7
https://m.edsoo.ru/CB9YSBJLS
https://m.edsoo.ru/MBZB81JYX
https://m.edsoo.ru/W9WYFQHGH
https://m.edsoo.ru/PHEW5XUM9
https://m.edsoo.ru/IKM353RIF
https://m.edsoo.ru/2VKLV2LYT
https://m.edsoo.ru/GUYIZ69NL
https://m.edsoo.ru/RYNK1DQG1
https://m.edsoo.ru/JVXV93HQ7

IIEPEMEHHOM U UX pELICHUE

N3o0pakenue pereHus

80 JMHEWHOTO HEPABEHCTBA U MX 06.04 https://m.edsoo.ru/78XFCWWQO0
CHCTEM Ha YHCIIOBOH MPsIMOI
N3o0pakeHue pereHus

81 JMHEHHOTO HEPaBEHCTBA U UX 09.04 https://m.edsoo.ru/M408RIB6H
CHCTEM Ha YHCJIOBOH MPSIMOK
KonrtponbHas padora mo remam

82 "HepaBenctBa. CucreMbl 12.04 https://m.edsoo.ru/AFAASWUYI
ypaBHeHUH"

83 [Tonsitre Gynkumn 13.04 https://m.edsoo.ru/M7USFIZBE

84 Obnacts, Onpeﬂenemfﬂ 1 16.04 https://m.edsoo.ru/NY794Z19T
MHOYECTBO 3HAUCHHI ()YHKIIMU

85 CriocoOw1 3a1anus QyHKITAN 19.04 https://m.edsoo.ru/7C3Y5FGCJ

86 I'padux pynkmm 20.04 https://m.edso0.ru/6KS990P8E

87 CBOHCTBA yHKLHH, HX 23.04 https://m.edsoo.ru/L01DK1GZH
oTtoOpakeHHe Ha rpaduke

88 Hrenue w noctp oeime 26.04 https://m.edso0.ru/6NW13Y2J0
rpadukoB QpyHKUINN
[Tpumeps! rpadukoB GyHKINH,

89 OTpakaroIlUX peajbHbIC 27.04 https://m.edsoo.ru/H721A60PX
TIPOIIECCHI
OYHKIINH, OMICHIBAIOIITNE

90 MPAMYIO W 00paTHyio 30.04 https://m.edso0.ru/M2ZY HHY M1
IPONOPLHUOHATIBHBIE
3aBUCHUMOCTH, UX TpaduKu

91 lunep6ona 03.05 https://m.edsoo.ru/AODPRUL 72

92 ['unepOomna 04.05 https://m.eds00.ru/T13T3AC5W



https://m.edsoo.ru/78XFCWWQ0
https://m.edsoo.ru/M4O8RIB6H
https://m.edsoo.ru/AFAA5WUYI
https://m.edsoo.ru/M7USFIZBE
https://m.edsoo.ru/NY794Z19T
https://m.edsoo.ru/7C3Y5FGCJ
https://m.edsoo.ru/6KS990P8E
https://m.edsoo.ru/L01DK1GZH
https://m.edsoo.ru/6NW13Y2J0
https://m.edsoo.ru/H721A60PX
https://m.edsoo.ru/M2ZYHHYM1
https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W

93

I'padux pynkuum y = x?

07.05

https://m.edso0.ru/K9ZL0Q2XZ8

94

95

96

97

OyHknun Y =X,y = X3,y = VX,
y = |x|; rpaduueckoe penienue
YPaBHEHUH U CUCTEM
ypaBHEHU I

[ToBTOpEHNE OCHOBHBIX
HIOHSTUI U METOJIOB KypCOB 7 U
8 kiaccoB, 00001IEHNEe 3HAHNM /
Bcepoccuiickas npoBepoyHas
pabora

HToroBast KOHTpOJIbHAs paboTa
/ Beepoccuiickas mpoBepoYHast
pabora

[ToBTOpEeHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 KaccoB, 0000IIEHNE 3HAHUHI

10.05

11.05

14.05

17.05

https://m.edsoo.ru/ZTLIL5EU7

https://m.edsoo.ru/FECQ5PBH5

https://m.edso00.ru/GQY736 KN4

https://m.edsoo.ru/MN4HSJHJF

98

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 K1accoB, 0000I1IEHNE 3HAHUHI

18.05

https://m.edso0.ru/9GEQ8DER9

99

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJOB KYpCOB 7 1
8 KJ1accoB, 0000IICHIE 3HAHMMI

21.05

https://m.edsoo.ru/W38DAPFWK

100

101

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJOB KYpCOB 7 1
8 KJ1accoB, 0000IICHIE 3HAHMMI

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJOB KYpCOB 7 U
8 KIaccoB, 0000IIEHNE 3HAHUI

24.05

25.05

https://m.edsoo.ru/PMPINWV1R

https://m.edsoo0.ru/NKYBQIPEQ



https://m.edsoo.ru/K9ZLQ2XZ8
https://m.edsoo.ru/ZTL9L5EU7
https://m.edsoo.ru/FECQ5PBH5
https://m.edsoo.ru/GQY736KN4
https://m.edsoo.ru/MN4HSJHJF
https://m.edsoo.ru/9GEQ8DER9
https://m.edsoo.ru/W38DAPFWK
https://m.edsoo.ru/PMP9NWV1R
https://m.edsoo.ru/NKYBQIPEQ

IToBTOpEHNE OCHOBHBIX

102 MOHSATUH U METOJIOB KYpCOB 7 U 1 25.05 https://m.edsoo.ru/EV544RI50Q
8 KaccoB, 0000IIeHHE 3HAHUMI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/EV544RI5Q

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yuca 1 BIYUCICHUS
Hcnonb3oBaTh  HayallbHble  TMPEACTABICHUS O  MHOXECTBE
11 JNEHCTBUTENLHBIX YUCEN JJISi CPABHEHUS, OKPYTJICHUS U BBIYUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOMN
MpAMO
[IpumeHsITh TOHATHE apU(OMETHICCKOTO0  KBaJpaTHOTO  KOPHS,
12 HaXOJIUTh KBaJpaTHbIE KOPHHU, HCIONb3yd MPU HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHATH MPeoOpa3oBaHUs BRIPAKECHUHN, COIACPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJb3Ys CBOMCTBA KOpHEH
. Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnrebpandecKkue BhIPaKCHHUS
[IpuMeHSITh TIOHSATHE CTEICHH C IEJIbIM ITOKA3aTeJeM, BBITIOIHATH
2.1 npeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNEHH C IIeNIbIM
MoKa3areieM
BhIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX
2.2 BBIPQKCHHII HA OCHOBE MpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U
anredpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIH
24 [IpumeHsTh MpeoOpa3oBaHUs BHIPAKEHUH ISl PEIICHUs Pa3IUYHBIX
' 3aJ1a4 U3 MaTeMaTUKH, CMEXKHBIX MPEJMETOB, H3 PeaTbHON MPAKTHKH
3 YpaBHEHUS U HEPAaBEHCTBA
Pemarp nmHEWHBIC, KBaJpaTHBIC YpPaBHCHHWS W pallMOHAJIbHBIC
3.1 yYpaBHEHUS, CBOJSIINECS K HUM, CHCTEMBI JIBYX ypaBHEHUH C IBYMs
MIePEeMEHHBIMU
[IpoBoauTh TpOCTEHIINE HWCCIETOBAaHUS ypaBHEHUH U  CHUCTEM
3.2 ypaBHEHHMH, B TOM 4UHCIE C MPUMEHEHHEM TrpapuuecKux

Hpe,[[CTaBJ'ICHI/II‘/’I (YCTaHaBJII/IBaTB, HUMCECT JIM YpAaBHCHHUC WJIM CUCTEMaA




YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpOYee)

[lepexomuth OT cloBecHOM  (HOPMYIUPOBKM  3amadyd K e€

anreOpanyeckoil MOJIETH C IOMOIIBIO COCTABJICHHSI YPaBHEHUS WIIH

33 CHUCTEMbl ypaBHEHHMH, HWHTEpIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar
[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLEHKH,
34 pelaTh JMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CHUCTEMBI,
' naBaTh  rpaUYecKyl0 — WUIIOCTPAIMI0  MHOXECTBA  PEUICHHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIIUH
[lonnMaTh M UCHONB30BaTh (PYHKUMOHAIbHBIE MOHATUS M A3BIK
41 (TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
' (GYHKIMH [0 3HAYEHMIO ApTyMEHTa, ONpPEeNsATh CBOWCTBA (YHKLUHU
o e€ rpaduky
Crpouts rpaduku 3J€MEHTapHbIX (PYHKIUH BUJIA:
49 y=k/x

, Y =X%, Yy = X3, Y = [x|, onuCchIBaTh CBOMCTBA YMCIOBON (DyHKIMU MO €&
rpaduky




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Uucna 1 BBIYUCIICHUS
11 KBanpatusiii kopenb u3 uyucna. Ilonstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUaHbIe TPUOJIMKESHUST UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOPHEW W HX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUIN U BHIYUCICHUSIM. JeHCTBUTEIbHbBIE
qrcia
1.3 Crernens c 1eTbIM MOKazateneM U e€ cBoiictBa. CTaHgapTHas 3aluCh YKCa
2 AnrebpandyecKkue BbIpaKEHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioxkeHue KBaApaTHOro TPEXUWICHa HA MHOXKHUTEIU
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ayiredpandeckon Jpoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHUE, JIeJICHHE alre0pandeckux apooeit
24 PanvioHanbHbIE BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimue ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'padmyeckas uHTEpnpeTanysi ypaBHEHUH C ABYMS NMEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHI C ABYMs NEpEeMEHHBbIMU. [IpuMepsl pemeHus cucrteM
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemrenne TekCTOBBIX 33724 anreOpanyeckuM CrocoooM
3.6 YucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHON EPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHOM
4 OyHKIMH
4.1 [lonatue ¢ynkuun. OOIacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH




dbyakuun. CriocoOsl 3a1aHus QYHKIIHMA

4.2 I'paduk pynakmuu. Urenue cBoiicTB GyHKIMM M0 €€ rpaduxy

4.3 [Tpumeps! rpadukoB PyHKITUH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChI
OYHKIMM, OINHUCHIBAIOIIME TNPAMYI0O M OOpaTHyl0 NpPONOPIUOHATILHBIC

44 3aBHCUMOCTH, UX rpaduku

4.5 OyHkuu y =x% y = X?

4.6 Oynkuu Y = [IX, Y = |x]|

4.7 I'paduueckoe pereHne ypaBHEHUN U CUCTEM YPaBHEHHM




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OI€pallM¥ HaJ MHOXXECTBAMHU; YMECHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBlIeHne MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL MOHATHUAMMU: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JIEHCTBUS C  4YHCIaMU, CpaBHMBaTb W
yIOpSA0YMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM IOKAa3aTeseM,
apudMeTUYECKU KBaJpPaTHBIH KOPEHb, MHOTOWIEH, ajireOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENneHU
OOJIbIlIE €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCII€ C UCHONB30BaHHEM (OpMYyT pa3HOCTH KBaApaToB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-pallMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAUMCHBIIECE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a/ad U3 JIPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprUpoOBaAThH IIOHATUAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBWXKEHHE, paldoTy, LIEHy TOBAapOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/JayH,
UCCIIEIOBaTh NOJYYEHHOE PEIICHUE U OLIEHWBATh IIPABIONOA00HOCTD

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,




napajuieniorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHUYECKHE COOTHOLICHHUS  JUIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpJMHAT, KOOPAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI U KOOPAWHATHI ISl MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4y, B TOM UHUCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJbllee W HaMMEHbIee 3HAUCHMs, pa3Max YHUCIOBOTro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nHGOpMalLMIO, TPEICTABICHHY0 B TabiuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITUSIMU; YMEHHUE pellaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M € HUCHOJIb30BAHUEM
MpaBUjia YMHOXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSBICHNUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBbIKHOBEHHBIE M JI€CATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' nepuoInYecKue 1podu

13 Panuonanpnple  uMcna. Apu@MmeTHdeckue ONepalud ¢  PalUuOHAIbHBIMU
- qucIaMu

14 JeiictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEpaluu ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBoiicTBa CTENEHU

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUHU

39 Llenple u nApoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTHU
. HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* « Maremartuka. Anrebpa: 8-i kiacc: 6a30BbIl ypOBEHb: yUeOHHK; 16-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoauyeckoe nocooue K npeIMeTHON JTMHUK Y4eOHUKOB 10 anreope FO.H.
MakapsrueBa, H.I'. Munntok, K.W. HemkoBa u ap. 7-9 knacc, 6a30BbIit
YPOBEHB.

MeTonunueckoe mocodre K MpeMeTHON JIMHUN Yy4eOHUKOB 110 BEPOSITHOCTU U
craructuke U.P. Beicoukoro, 1.B. Smenko, nmox pegakiuei 1M.B. SAmenko.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET
https://www.gosuslugi.ru/landing/edu-content - YausepcanbHast OubIHOTEKA
1poBoro oO6pa3oBaTeIbHOTO KOHTCHTA
http://window.edu.ru/ - DnexTpoHHast OMOIMOTEKA YICOHUKOB U
MeToanYeckux MarepuanoB. [IpeameTHsie paznenst «MaTemaTukay,
«Anredpay, «['eomeTpus»
https:/fipi.ru/ - ®enepanbHBI HHCTUTYT MEAArornyeckux u3mepenuii. OI'D

uEI'D o maremaruke



https://uchi.ru/ - Yuau.py - oTedecTBeHHast OHJIAlH TUTaTGoOpMa, T/Ie YISHUKH U3

pernoHoB Poccun nu3y4aroT MaTeMaTuKy B MHTEPAaKTUBHOHN opMe.
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