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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOUIETrO
o0Opa3oBaHus: OHa 00ECTIEUMBAET U3YUECHHUE APYTUX JTUCLUUILIMH, KaK €CTECTBEHHO-
HAay4YHOIrO, TaK W TyYMAaHUTAPHOIO LHWKIOB, €€ OCBOCHHE HEOO0XOOUMO s
IPOAOKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuaromuxcs
Hay4YHBIX MPEICTABIECHUNH O IMPOUCXOXKACHUH U CYLUIHOCTU aJreOpandeckux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeEMaTUYECKOW HAYKOW SIBIEHUN U MPOLECCOB
B NIPHUpPOJE W OOIIECTBE, POJIM MATEMATUUYECKOTO MOJEIMPOBAHMS B HAYYHOM
NO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJanTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecreuumBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JICWCTBHSI W BBIBOJBI,
dbopmynmpoBath yTBepkacHUA. OCBOCHUE Kypca aireOphl 00eCIIeunBacT pa3BUTHE
JOTMYECKOT0 MBIIUIEHUS OOYyYarolIMXCsi: OHU HCHOJB3YIOT JAEIyKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHusi, 0000IIeHe U KOHKPETU3aIuio, adCTparupoBaHue u
anajmoruto. OOydeHwe  aireOpe  MOpeAnojiaraeT  3HAUYUTENIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ I€ATEIBHOCTH OOYyYaIoIIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelleHre 3a1a4 SBISETCS pealn3alueil 1esTeIbHOCTHOrO MPUHIINIA 00y4YEHHUS.

B crpykrype mporpaMMbl y4eOHOro Kypca «Airedpa» s OCHOBHOTO
o01ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOUYECKUE
auHUM: «Hucna v BeIUKCIEHUN», K ANreOpandeckue BhIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBACTCS Ha NPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS €
ApPYTMMH €ro JHMHHUAMH. B Xone wusyueHuss ydyeOHOro Kypca oOydaromuMmcs
OPUXOAUTCS JOTHYECKU PACCYKJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBS3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  yHHUBEpcaJlbHOro Mmaremartuueckoro s3bika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBINA XapaKTep.

Copepxanve auHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEHIIEr0 U3YUYEHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIUXCs
JIOTUYECKOTO MBILUICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOPUTMaMHU, a
TaK)K€ MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEITHEBHOM
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU M HPpAlMOHAIbHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIJE. 3aBEPIICHUE OCBOCHMUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

ConepxaHue IByX anreOpandeckux JIMHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTro i pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0O0ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
NanbHeilee pa3BUTHE AJNTOPUTMUYECKOrO MBIIUICHUS, HE0O0XO0JAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNEYKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOyyJaronMucs 3HaHui 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obmecTtBe. M3ydyenne marepuana crocoOCTBYET Pa3BUTHIO Yy OOYyYarolIuXcs
YMEHHSI UCTIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
MpEeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kiaccax H3ydaeTcsi y4EOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» otBoautcs B 8 kiacce — 136 yaca
(4 yaca B HeZIEIIIO)



COJEPXAHUE OBYUYEHUA
8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHarue o0 uppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apuMeTUIeCKUX
KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPE0oOPa30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeTbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHUCIA.

AnreOpaunyeckue BhIpakeHUSIAJreOpanyeckue BbIPasKeHHus

KBagpaTHplii  TpEXuieH, pa3loKEHHE KBAaJPATHOIO TpPEXWIEHA Ha
MHOXHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JIpoOu.
CrnoxeHve, BBIYMTAHHE, YMHOXXCHHE, [IeJICHHE alreOpandecKux ApoOer.
PanonansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

VYpaBHEeHUsI U HEPABEHCTBAY PABHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCS K JMHENHBIM U KBaJAPATHBIM.
[Ipocreiine qpoOHO-palMOHANbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalyisl YpaBHEHUIN C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMsl IE€pEeMEHHBIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandyeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U WX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
Cucrembl TMHEHHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynknuu. OOMACTh ONpENENIeHUs] U MHOXKECTBO 3HAYEHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.

I'paduk pynkumuu. Yrenue cpoiicTB pynkuuu mo e€ rpaduxy. [Ipumeps
rpa@uKoB (QYHKIHM, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIUM, OIMUCHIBAIOIIME TIPSAMYHD U OOpaTHYIO MNPONOPIIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHrnEe YPaBHEHUI U CUCTEM YPaBHEHUI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIECHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUu €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIBHO-3THYECKUX IPUHIHUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHUYECKUX 3a1a4y
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW NpogecCHOoHaIbHOU
JESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEUICHWH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMH,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTeMaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
30POBbs, BEACHUA  370pOBOro  o0pa3a JKU3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) aganranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JCWCTBUAM B YCIOBUSX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO ESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHUus U JeHcTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIECTBUSA, (POPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue aAeicTBM:

e BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHATHAMH, (HOPMYJIUPOBATH
OTIpeNie/ICHUs] ~ TMOHATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUS JUIsl OOOOIIEHUS W CPAaBHEHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH H  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPUIIATEIbHBIC, €AWHUYHBIC, YacCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUNIL;

JIeNnaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTHH;
pa30bupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTU4eCcKuXx (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUSA, BBIOMpaATh HawbOoNee MOAXOAAINMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarTejLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIemMy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTE MaTEeMaTHYeCKOTOo OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOMMBIX JJIsl PEIICHUS 3a/auH;

BBEIOWPATh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W HHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOWpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U HWLIIOCTPUPOBATH
peliaemMbie 3ajladyd  CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POPMAIUKA IO KPUTEPHSIM, MPEITOKESHHBIM
yUHTENIEeM UIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBHA:



BOCIIPUHUMATh W  (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
po0OJIeMBbI, pelraeMoi 3a/1auv, BHICKAa3bIBaTh HJICH, HAIICJIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXIACHHSAMH JAPYTHX
YYaCTHHKOB JHaiora, OOHApY>KWBAaTh PAa3IHYAe W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3a]1a4 TPE3CHTAIIMU U OCOOCHHOCTEH ayMTOPHH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3a/ay;

NIPUHUMATH TEJIb COBMECTHON JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINI0
COBMECTHOM pabOThI, pacmpeaenaTb BHUALI pabOT, IOTOBapHUBATHCH,
00CcyXm1aTh TIPOIIeCC M Pe3yabTaT PaboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO 4YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3ajadyu (WJIh ero
4acTh), BBIOMpATh CIOCOO pEmIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMOTPOBEPKH, CAMOKOHTPOJIS TMpoIecca |
pe3yJibTara peleHnusl MaTeEMaTUYeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PELICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JIECSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 8 kJiacce oOydYarolIMiiCsi TMOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUA

Hcnonp30BaTh HavalbHBIE IPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YHUCeN ISl CPAaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
4YyCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOM.

[Ipumenaty mnoHATHE apuUMETHUUECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIB3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAApPATHBIE KOPHHU, MCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIE€CATUYHBIX
npo0eii u creneHeit yucia 10.

AsreOpanvecKue BbIPAKEHUS

[IprMeHATP NOHATHE CTENEHW C LENbIM  ITOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTEINEHH C LIEJBIM 0Ka3aTeIEM.

BrINONHATE TOXIIECTBEHHBIE MPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUJICHAMH U alre0pandyecKuMu Apo0osiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHus BBIPAXKEHUH I PEeIICHUs pa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEAIBHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewars JMHEHBIE, KBAaJIpAaTHBIE YPABHEHUS U pPallMOHAIbHBIE YpPaBHEHMS,
CBOJSIILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOoauTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJIe C TPUMEHEHHEM TrpaduuecKuX MpeCTaBIeHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPAaBHCHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT cioBecHOM (OPMYITUPOBKM 3ajauu K e€ anredpandeckoit
MOZENU C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHUU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IIOJIYYEHHBIN PE3YsIbTaT.

[IprMeHSATh CBOWCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLCHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WIUIIOCTPALIMI0 MHOXECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh U UCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U A3BIK (TEPMHHBI,
CUMBOJINUECKHE O0O03HAYECHUs), ONpENCTsATh 3HaYeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA (YHKLUHU O €€ rpaduKy.



Ctpouts rpaduku dJIeMEeHTapHBIX (QYHKIIMI BUIA:
y=k/x,y=x2,y =x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIi
byHKIIMH 110 €€ TpaduKy.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Hamienonamie KoauvecTBo yacos D1eKTPOHHbIE
Ne (uugposbie)
pa3aesioB U TeM Koutpoabnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypchl
| Ypcna ¥ BEIUUCIICHHS. 20 bubnunoreka [JOK
KBanpatubie KopHH https://m.edsoo.ru/7f417af8
Yucna u BBIYUCIICHHUS. Bu6 OK
2 CreneHs C 1eNbIM 10 1 nommotexa I
oKasaTeNe https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanyeckue
3 BBIPAXKEHHUS 8 1 bubmorexa TIOK
K oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUIICH
Anrebpanyeckue Eus OK
4 BBIPAXKEHHUS. 20 1 nonmoreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas 1poOb
YpaBHeHus u
5 HEPAaBEHCTBA. 20 | bubnuorexa [IOK
KBanpatHbie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHUs U BuG OK
6 HepaBeHCTBA. CUCTEMBI 16 nomroreka [
paBHeHi https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus U Eu6 OK
7 HEpPABEHCTBA. 15 1 nommorexa I

HepasencrBa

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



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

g Oyukiuu. OCHOBHBIE 2 Bbu6mmoreka [IOK
MOHATHS https://m.edsoo.ru/7f417af8
9 @yHkuuu. Yuciaosbie 12 bubnuorexa LIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME 1 7 bubnuotexa [JOK
00001enne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 136

YACOB I10 [TIPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThl

Jara
U3ydeHust

JIEKTPOHHBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

KBaapaTHbIil KOpEHb U3
qyucia

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

Tloustie 00
UPPAIMOHATILHOM YHUCIIC

bubnunoreka [IOK
https://m.edsoo.ru/7f42eaaa

JlecaTuuHBIE
NpUOIKEHUS
UPPALMOHATIBHBIX YUCET

Hecsatuaabie
MPUOJIKEHUS
UPPAIMOHATBHBIX YHCEI

Jecstuunbie
npUOIKEHUS
UppalMOHATIBHBIX YHCET

JlelicTBUTENBHBIC YMCTIA

CpaBHeHue
JNEHCTBUTENBHBIX YHCET

CpaBHeHmne
HeﬁCTBHTGHBHBIX qYUCCI1

Apudmernueckuit
KBaJPaTHBIN KOPEHb



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

ApudmeTnueckuii

10 KBaJPaTHBI KOPEHb

11 VYpaBHeHue BUaa X> = a

12 VYpaBHeHHe BUA X* = a
CaoiicTBa

13 apuMeTHIECKUX bubmmorexa LHOK

. https://m.edsoo.ru/7f42d862

KBaJIPAaTHBIX KOPHEH
CaoiicTBa

14 apuMeTHIeCKuX Bubmmorexa LHOK

. https://m.edsoo.ru/7f42d862

KBaJIPAaTHBIX KOpHEH
[IpeoOpazoBanue

15 YHUCJIOBBIX BBIPAKEHU, bu6nuorexa IIOK
CcoZepKallux KBaJgpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHHU
[IpeoOpazoBanue

16 YHUCJIOBBIX BBIPAKEHU, bubnuorexa [JOK
COZlepKaIuX KBaIpaTHbIE https://m.edsoo.ru/7f42ded4
KOpHHU
[Ipeo6paszoBanue

17 YHUCJIOBBIX BBIPAKEHUM, bubnuotexa [JOK
COJIepKalluX KBaJApaTHbIE https://m.edsoo.ru/7f42e0be
KOpHHU
[Ipeo6pa3oBanue

18 YHUCIJIOBBIX BBIPAXKECHHIH, bubmuoreka LIOK
COJZIep KallUX KBaApaTHbIE https://m.edsoo.ru/7f42¢262
KOpHHU

19 [Ipeo6pa3oBanue bubmuoreka [IOK

YU CJIOBBIX BBIpa)KCHHﬁ,

https://m.edsoo.ru/7f42e262



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262

COJIEpKAIINX KBAIPATHBIC
KOPHHU

[IpeobpazoBanue
YUCJIOBBIX BBIPAKECHUM,

bubnuoreka [IOK

20
COJZIEpKAIINX KBaJIPaTHBIE https://m.edsoo.ru/7f42e262
KOpHHU
21 CTteneHp ¢ HeIbIM bubnuorexa [JOK
okKazarejieM https://m.edsoo.ru/7f4354a4
” CreneHb ¢ HeIbIM bu6mmoreka [{JOK
oKa3aTejeM https://m.edsoo.ru/7f4354a4
CranpapTHas 3anmuch
yucia. PazmMepsl 006EKTOB
OKpYy’karomiero mupa (ot
by pa ( bubmuoreka [JOK
23 3JIEMEHTapHBIX YACTHUI 10
https://m.edsoo.ru/7f436098
KOCMHYECKHX OOBEKTOR),
JUTUTENIBHOCTD MPOLIECCOB
B OKPY’KaIOIIEM MUPE
CrangapTHas 3anuch
yucia. Pa3mMepsl 00bEKTOB
OKpYy’Karomiero mupa (ot
24 3J151\};eHTa HBIX qafTH( §) bubmmorexa TIOK
p A https://m.eds00.1ru/7f436098
KOCMUYECKHX 00BEKTOB),
JUTUTEJIBHOCTD MPOLIECCOB
B OKPY’KaIOIIEM MUPE
)5 CBoiicTBa CTENEHU C bu6nuoreka [IOK
LI€JIBIM I1I0Ka3aTeJIeM https://m.eds00.ru/7f435648
26 CBolicTBa CTCIICHH C bubnuorexa [JOK

LESJIBIM ITOKAa3aTCJIEM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

7 CBolicTBa CTCIICHH C bubnuorexa [JOK
LEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/7f435648
73 CBolicTBa CTEIICHHU C bubnuorexa [JOK
LIEJIBIM OKa3aTelieM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIEHHU C but6mmoreka [{OK
LIEJIBIM [IOKa3aTelIeEM https://m.edsoo.ru/7f435ed6
KonTponbHas pabora no
30 teme "CBOICTBa CTETIEHEN
C 1IeJIBIM ITOoKa3aTeneM"
31 KBanparsslii TpExuieH
32 KBanpaTHbiii TpEXUIICH
13 Paznosxenue kBagpaTHOTO bubnmnoreka [JOK
TpEXUIIEHA HA MHOXKHUTEIIHN https://m.edsoo.ru/7f42£d38
34 Paznoxenue kBagpaTHOro bu6nuoreka [JOK
TPEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
35 Pa3znoxeHne MHOTO4ICHOB
Ha MHOKHUTEIIH
36 PaznoxeHrne MHOTOYIEHOB
Ha MHOXHUTEJIH
37 Pa3znoxxeHne MHOTOUJIEHOB
Ha MHOXXHUTENH
KonTponbhas pabota no
13 temaM "KBagparHble bubnuorexa [JOK
KopHU. CTENeHH. https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexuinen"
bubnuorexa [JOK
39| AsreOpaitccicas ipode httDs://m.edSO(])-.Iru/7f4303 82
40 JonmycTuMble 3HaYEHUS



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

NEPEMCHHBIX, BXOAAIIUX B
anreOpanvecKue
BBIPKCHUS

JonmycTuMble 3HaUEHUS
MEePEMEHHBIX, BXO/ISIINX B

41
anreOpanveckue
BBIPOKCHHS
JonycTumMble 3HaYEHUS
4 MEePEMEHHBIX, BXO/ISIINX B
anreOpanveckue
BBIPKCHHS
43 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anredpandeckoi qpoou https:/m.edsoo.ru/7f4308¢e6
but6mmoreka [JOK
44 i
Coxpawene apodeit https://m.edsoo.ru/7f430a8a
bubnuorexa [JOK
4 .
> Coxpatetiite 1podeit https://m.edsoo.ru/7f430f44
bubnuoreka [IOK
46 C Oeti
OKPAIIEHIE Apober https://m.edsoo.ru/7f430f44
bubnuoreka [IOK
47 CoxkparieHue 1pooei
KPAIICHHE Apobe https://m.edsoo.ru/7f430f44
CrnoxeHue, BEIYNTAHUE,
48 MHOXEHHE U JIeJICHUE Bubmorexa HOK
y 8 . https://m.edsoo.ru/7f43128c
anredpandeckux apobeit
CrnoxeHune, BEIYNTAHUE,
49 MHOKEHHUE U JICJICHUE Bubmaoreka [JOK
Y ! o https://m.edsoo.ru/7f4315¢c0
anreOpanyecKux Apooeit
50 CrnoxxeHue, BEIYUTAHUE, Bubmorexa LIOK

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



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

YMHOXKEHUE U JICTICHHC
anreOpanvecKkux apooeit

CnoxeHue, BEIYNTAHUE,

51 MHOKEHUE U JeICHHUE Bubmuorexa HOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
CnoxeHnue, BEIYNTAHUE,
52 MHOXEHUE U JIEJIEHUE Bubmiorexa LIOK
Y g . https://m.edsoo.ru/7f431a20
anreOpanyeckux Apooeit
[IpeoOpazoBanue
53 BEIpAKECHUM, COAEPKAIIIUX Bubmorexa IOK
p » conepail https://m.edsoo.ru/7f43259¢
anredpandeckue Ipoodu
IIpeoOpa3oBanue
54 BBI: a;szm?I coaep KaIIX Bubmiorexa LIOK
P > CONEPHatl https://m.edsoo /7432736
anreOpanveckue apoou
[IpeobpazoBanue
55 BEIpaKCHUH, COACPIKAIIUX Bubmmorexa HOK
p » COZICpKAIIL https://m.edsoo.ru/7f432736
anredpandeckue 1podu
[IpeobpazoBanue
56 BBIpAKEHUI, COAEPKAIIINX Bubmiorexa LIOK
p » coMepaalll https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
[IpeoOpazoBanue
57 BBIpaKEHUHN, COJIEPIKAIIINX Bubmorexa LOK
p » coepai https://m.edsoo.ru/7f432736
anreOpanyeckue Apodu
KonTponbhas pabota no
" bu6mmoreka [{JOK
58 teme "Anredpandeckas
N https://m.edsoo.ru/7f431d36
Ipo0b
b K
59 KBagpaTHoe ypaBHEeHHE nosmotexa O

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



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
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60 Hemonnoe kBampaTHOE bubnmoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
61 Henosnnoe kBanpatHoe bu6mmoteka [IOK
ypaBHEHHE https://m.edsoo.ru/7f42¢eela
2 ®dopmyna KopHEH bubnuorexa [JOK
KBaJpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/7f42£158
63 ®dopmyia KopHen bu6mmoreka [IOK
KBaJpaTHOr0 YpaBHEHUS https://m.edsoo.ru/7f42{36
64 ®dopMya KOpHEH bubnuorexa LIOK
KBaJPATHOI'O0 YPABHEHUS https://m.edsoo.ru/7f42f5a4
65 dopmyia KOpHEH bubnuorexa [JOK
KBaIpAaTHOI'O0 YPABHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
66 T B
copema Breta https://m.edsoo.ru/7f42fef0
but6mmoreka [IOK
67 T B
copema breta https://m.edsoo.ru/7f430076
Pemenne ypaBHeHuH,
63 CBOIALLIXCS K but6mmoreka [IOK
AU https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
Pewenne ypaBHeHui,
69 CBOIALLIXCS K bubmoreka [JOK
U https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
Pewenne ypaBHeHuUH,
70 O bubnuorexa [JOK
A https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
71 [Ipocreiimue apoOHO- bubnuorexa IIOK
pauroHAILHBIE YpaBHEHUS https://m.edsoo.ru/7f4328¢c6
72 [Ipocreitmme qpoOHO- bubnuorexa [JOK



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
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https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

palrOHaNIbHbIE YPAaBHEHUS

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

[Ipocteiimue apoOHO-

but6mmoreka [IOK

73
panuoHalbHEIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
Penrenuie TeKCTOBEIX 3a1a4
74 C ITOMOIIBIO KBaJAPATHBIX bubmmorexa LOK
H-I . AP https://m.edsoo.ru/7f42£75¢
ypaBHEHUN
Pemrenye TekCTOBBIX 3a1a4
75 C IIOMOIILIO KBAJIPAaTHBIX Bubmaorexa IIOK
B . AP https://m.edsoo.ru/7f428f6
ypaBHEHUH
Permrenue TekcTOBBIX 3a0a4
76 C IIOMOIILIO KBaJAPaTHBIX Bubmaorexa ITOK
B " P https://m.edsoo.ru/7f42{8f6
ypaBHEHUU
Pemenune TekCTOBBIX 3a1a4
77 C IIOMOIIBIO KBAJIPATHBIX Eubmorexa IIOK
= . AP https://m.edsoo.ru/7f42{8f6
ypaBHEHUU hitps.//m.edso0.1w/ /15,1610
KoHTponbHas padoTa mo
78 teMme "KBagpaTHbie bubnmorexa LIOK
I,l,p https://m.edso0.ru/7f4301£2
ypaBHEHUS
JIuneliHoe ypaBHEHME C
JIBYMs IEPEMEHHBIMH, €TO
79 rpaduk, IpuMepbI
pelIeHUs] ypaBHEHUI B
LEIBIX YUCIaX
JIuneliHoe ypaBHEHME C
JIBYMs IEPEMEHHBIMH, €TO
80 rpaduk, IpuMepbI

peleHNs ypaBHEHH B
IEeJIBIX YUCIIaxX



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

81

JIuneliHoe ypaBHEHME C
JBYyMsI IEPEMEHHBIMH, €T0
rpaduk, IpuMepsl
pElLlIeHUs] ypaBHEHUH B
LEJIBIX YHUCIIax

82

JIuneliHOe ypaBHEHME C
JBYyMsI IEPEMEHHBIMH, €T0
rpaduk, NpuMepsl
pelleHus] ypaBHEHUH B
LEJIBIX YMCIIax

83

Pemenne cucrem nByx
JIMHEWHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

84

Pewmenne cucrem nByx
JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

85

Pewenne cucreM nByx
JIMHEHHBIX YPaBHEHUH C
JIByMsI IIEPEMEHHBIMU

86

[Ipumeps! penienus
CUCTEM HEJIMHENHBIX
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMU

87

[Tpumepsl perieHus
CUCTEM HETTMHEIHBIX
YPaBHEHUH C IByMsI
NIEPEMEHHBIMU

88

['padpuueckas
UHTEPIpETAINs yPaBHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6



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

C ABYMsI HepeMeHHI)IMI/I nu
CHCTEM JIMHECHHBIX
ypaBHEHUH C ABYMS
MePEMEHHBIMHU

89

I'padmueckas
MHTEPIIpeTalNsl yPaBHEHUS
C IByMsI IEPEMEHHBIMU U
CHCTEM JIMHEMHBIX
YPaBHEHMH C IByMsI
NIEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

90

I'paduueckas
UHTEpIpeTalus ypaBHEHUs
C IByMsI IEPEMEHHBIMU U
CHCTEM JINHEHHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo0.ru/7f43d6d6

91

Penrenue TexCcTOBEIX 3a1a4
C IIOMOIIBIO CUCTEM
ypaBHEHUU

92

Pemrenue TekCTOBBIX 3a0a4
C TTIOMOIIBIO CHCTEM
ypaBHEHUH

93

Pemenne TEKCTOBBIX 3aj1a4
C IIOMOIILIO CUCTEM
ypaBHEHUH

94

Pemenue TekcToBBIX 3a1a4
C IIOMOILBIO CUCTEM
YpaBHEHU U

95

YucnoBeie HCPABCHCTBA U



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

UX CBOICTBa

96

YHucnoBble HEpAaBEHCTBA U
HUX CBOICTBa

97

HepaBeHctBo ¢ 0HOM
MepEeMEHHOMN

98

HepasenctBo ¢ onHOM
MEPEMEHHOMN

99

JIuHeliHbple HEPAaBEHCTBA C
OJHOM MEPEMEHHON U UX
pelieHune

but6mmoreka [JOK
https://m.edsoo.ru/7f42¢692

100

JIuHeitHbIe HEpaBEHCTBA C
OJHOM MEPEMEHHOU U UX
perieHne

but6mmoreka [IJOK
https://m.edsoo.ru/7f42¢840

101

JIuneliHble HEpABEHCTBA C
OJHOM MIEPEMEHHON U UX
pelieHue

102

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJTHOM
MEPEMEHHOMN U UX
perieHue

bubnunoreka [JOK
https://m.edsoo.ru/7f42cb88

103

CucteMbl THHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
pelienune

bubnuorexa [JOK
https://m.edsoo.ru/7f42cd2c¢

104

CucteMbl THHCHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX
pelieHue



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJJHOM

105 .
MEPEMEHHOMN U UX
pelieHue
N306paxenue perieHus
106 JMHENHOr0 HEPABEHCTBA U bu6mmoreka [IOK
UX CHUCTEM Ha YHUCIOBOM https://m.edsoo.ru/7f42c9¢e4
MPSMOI
N3obpakenue pemeHus
107 JMHENHOTr0 HEPABEHCTBA U bu6mumoreka [IOK
X CHCTEM Ha YHCJIOBOH https://m.edsoo.ru/7f42c9e4
MPSMOI
N3obpakenue pemeHus
108 JMHENHOIr0 HEPABEHCTBA U bubmuoreka [IOK
X CUCTEM Ha YHCJIOBOH https://m.edsoo.ru/7f42c9e4
IPSIMOi
KonTpomnpHas pabota no
109 temaMm "HepaBeHcTBa.
Cucremsl ypaBHeHUI"
bu6mmoreka [JOK
110 Tonsmie dynicin https://m.edsoo.ru/7f433¢12
OO6nacTs ornpeneneHus u
N but6mmoreka [JOK
111 MHOKECTBO 3HAYCHHI

byHKIIUN

https://m.edsoo.ru/7f433d84

112

OO6nacTh onpeaeneHus u
MHOYKECTBO 3HAYEHUI

byHKIIUN

but6mmoreka [IOK
https://m.edsoo.ru/7f433d84

113

Croco05bI 3a1aHust
byHKIMMA



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84

114

I'padux pynkumn

115

I'padux GyHkmm

116

CaoiicTBa QyHKIIUH, UX
oToOpakeHHe Ha rpaduke

YreHne 1 NOCTpOCHUE

117
rpaduKoB QpyHKIHI
[Ipumeps! rpadukon
118 (GYHKLIUH, OTpaXkaroLIX
peanbHbIe MPOIECCHI
OYHKINH, OMTMCHIBAIOIINE
119 OpsIMYI0 U 0OpaTHYIO bubnuorexa [JOK
PONOPLUOHAILHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
120 ['unepbona
bubnunoreka [IOK
121 r 0
Hriepboa https://m.edsoo.ru/7f4343e2
bubnunoreka [JOK
122 r
unepoosa https://m_edsoo.ru/7f4343¢2
bubmunoreka [JOK
)
123 Ipagmx pynrm y = x https://m.edsoo.ru/7f434572
bu6mmoreka [IOK
— y2
124 [pagmxc pymim y = x https://m.edsoo.ru/7f434572
but6mmoreka [IOK
— y2
125 T'padpmic dymwmmm y = x https://m.edsoo.ru/7f434572
DYHKIMU y =X*, y =X?, y =
126 VX, y = |X|; rpadpuueckoe bu6nuorexa IIOK

pelIeHUe YPaBHEHUN U
CUCTEM ypaBHEHUH

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

127

DOYyHKIMU y =X*, y = X?, y =

VX, y = [X|; rpaduueckoe
peleHne ypaBHEeHHN U
CHCTEM YpaBHCHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f434d38

128

OyHKIUU y =x%, y = X3,y =

VX, y = [X|; rpapuueckoe
pellleHre YpaBHEHUMN 1
CUCTEM ypaBHEHMIA

bubnunoreka [JOK
https://m.edsoo.ru/7f434d38

129

OyHKIUU y =X,y = X3,y =

Vx, y = |x|; Tpaduueckoe
peneHue ypaBHEHUN 1
CHCTEM ypaBHEHHI

bubnunoreka [IOK
https://m.edsoo.ru/7f434d38

130

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOA0B
KypcoB 7 U 8 KJIaccoB,
000011eHNE 3HAHU /
Bcepoccutiickas
npoBepoyHas paborta

bubnunoreka [JOK
https://m.edsoo.ru/7f4371aa

131

Hrtorosast KOHTpoOJIbHASA
pabora / Becepoccuiickas
poBepoyHas pabota

bubnunoreka LIOK
https://m.edsoo.ru/7f434eb4

132

[ToBTOpEHNE OCHOBHBIX
MIOHATHI U METOA0B
KypcoB 7 U 8 KJIaccoB,
0000111eHE 3HAHUHT

133

[ToBTOpEHNE OCHOBHBIX
MOHATHUI U METOI0B
KypcoB 7 U 8§ KJIaccoB,
000011IcHIE 3HAHNI

but6mmoreka [JOK
https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c

[ToBTOpEHNE OCHOBHBIX

134 MOHATHI U METOJ0B | bubmuoreka [JOK
KypcoB 7 1 8 KJIacCOB, https://m.edsoo.ru/7f437510
0000111eH1E 3HAHUHA
[ToBTOpEHNE OCHOBHBIX

135 IOHATHH U METOJIOB | bubnunoreka [JOK
KypcoB 7 1 8 KJIacCoB, https://m.edsoo.ru/7f4376b4
000011IeHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX

136 IMOHATHHN U METOJIOB | bubnunoreka [IOK
KypcoB 7 1 8 KJIacCoB, https://m.edsoo.ru/7f436b88
000011IeHE 3HAHUHA

OBIIEE KOJIMYECTBO 136

YACOB I10 [TIPOTPAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

8 KUIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUsSI 0CHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

Yucna 1 BEIUUCIIEHUSA

1.1

Hcnonws3oBaTh Ha4daJIbHBIC MNpCaACTaBJICHUA 0 MHO>KECTBC
HeﬁCTBHTeHBHBIX YUCECl IJIs1 CpaBHCHUA, OKPYIJICHHUA U BBIqHCHeHHﬁ,
1/1306pa>1<aTL ,[[eflCTBI/ITeJIBHLIC qyucCjla TOYKaMH Ha KOOpHHHaTHOﬁ

PSMOi

1.2

[IpumeHsiTh  MOHATHE  apU(METUYECKOro  KBAJpaTHOTO  KOPHS,
HaXOJIUTh KBaJpaTHbIE KOPHHU, MHCIONIB3ysl MpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHus BHIPAKEHUH, COAEepKaIIUX

KBaApaTHBIC KOPHU, UCITIOJIB3Y CBOMCTBA KOpHCﬁ

1.3

Hcnonp3oBarh 3amucd  OONBIIMX M MAaJlbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHei uncna 10

Anrebpanyeckue BbIpaKeHUs

2.1

HpI/IMeHSITb IOHATHUC CTCICHU C 1ICJIBIM IIOKAa3aTCJICM, BBIIIOJHATH
HpeOGPaSOBaHI/Iﬂ BI:Ipa)KeHPIfI, coacpKaux CTCIICHU C LOCJIbIM

IIoKa3aTcjieM

2.2

BBINONHATE ~ TOXAECTBEHHbIE  MPEOOpa30BaHMUSA  PALMOHAIBHBIX
BBIPQKCHHI HA OCHOBE IMpaBWI JCHCTBHM HAJ MHOTOYJICEHAMHU U

anreOpanyecKuMu ApoOsMu

23

PackitaipiBaTh KBagpaTHbIN TPEXUIEH HA MHOKUTEIN

24

[IpumensTh npeoOpa3zoBaHUsl BBIPAKEHHUM I pEIICHUS pa3IMYHbIX

3a71a4 U3 MaTCMaTHKHU, CMCKHBIX ITPEAMCTOB, 13 peanLHoﬁ IIPaKTUKH

YpaBHEHHMs 1 HEPABEHCTBA

3.1

Pemwate nMHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PalUOHAIBHbBIC
YPaBHEHHs, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHH C IByMs

NEPEMCHHBIMU




3.2

[IpoBoanuTh TPOCTEHINIME HCCICAOBAHUS YPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCJI€ C TPUMEHEHHEM TpapUuecKux
npeJcTaBlIeHU (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WIHM CHUCTEMa

ypaBHeHHf/'I peuieHus, €CJIn UMECT, TO CKOJIBKO, 1 Hpoqee)

3.3

[lepexonuTs OT ciHOBeCHOM  (OpMYIHpPOBKM 3adadyu K  e€
anredpandecko MoOJEIM C MOMOILIBIO COCTABJICHUS YpPaBHEHHS WU
CUCTEMBbl YpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsTHh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKH,
pelaTth JMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
IaBaTh  rpauueckyl0  WUIIOCTPAllMI0O  MHOXECTBA  PEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[lonnmath ¥ UCHONB30BaTh (YHKIMOHAIBHBIE TMOHATHS M SI3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUs), OIpeNeNiaTh 3HAYEeHUE
GYHKIIMM 1O 3HAYEHHIO apryMEHTa, OINpEAeNsATh CBOMCTBA (YyHKIUU

o e€ rpauky

4.2

Crpouts rpauku 3eMeHTapHbIX GYHKIUN BUA:

y =k/x

kix
, Y =x%, y = X% y = [X|, onuchIBaTh CBOMCTBA YUCIOBON (DYHKUIMHU MO €€

rpaduky




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
T KBangpatuslii kopeHb u3 uucna. lloHsiTHe 00 uHppanMOHATIBFHOM YHCIIE.
' JecsaTuunble NpuOIMKEHUS UPPALUOHAIBHBIX YHCEI
CpoiicTBa apudMETUYECKHX KBaIpaTHBIX KOPHEH W HMX MNPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BHIPAKEHUI M BBIYHCICHUSM. J|eHCTBUTEIBHbBIE
yucia
1.3 Crernenb C 1eTbIM TIOKa3atesieM 1 e€ cBoicTBa. CTaHmapTHAs 3aMKCh YHUCIIa
2 AnreGpanueckre BbIpaXeHHs
2.1 KBagpartusiii TpéxusieH, pa3iokeHHe KBaIPaTHOTO TPEXWICHA HA MHOXKUTEIH
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alnreOpandeckoi qpoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JICJICHHE anre0pandeckux Ipoodei
24 ParronanbHble BEIpaXXEHUS U UX ITpeoOpa3zoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHeHue, (opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIUXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimme ApoOHO-paIMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHIpeTasl YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHENHBIX YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. [IpuMepsl pemienus cucreM
HEJIMHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 337124 aNreOpandeckuM crmocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBencTBO ¢ 0qHOM TEpEeMEHHON
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 OyHKIU
4.1 [Tonsitme ¢ynkmuu. OOIAaCTh ONpENeICHUS W MHOXKECTBO 3HAYCHUN




¢ysakun. CrocoOs! 3aaanust pyHKIUN

4.2 I'padux Gynkumu. YreHne cBoicTB GyHKINHU 10 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeaTbHBIE TPOIECCHI
@OyHKIMKM, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC

- 3aBUCUMOCTH, UX I'paduKu

4.5 @OyHKIMK y =x7 y = X7’

4.6 OYHKIUU Y = vx, ¥ = |X]|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOIO
o0mmero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepaly HaJl MHOXECTBAMH;, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX NpPU PEIICHUU
3aJa4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPeICTaBICHUE MHOXKECTB
JUTSL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUM, MPU PELICHUH 3a7a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMMU: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUS, IPUBOJUTL IIPUMEPHl U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIO€ YHUCJIO, MOAYJb Yhcjia, OOBIKHOBEHHAs ApoOb W
JIecsATHUYHAs IpoOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBaThb U
YHOOPSIOYMBATh YWCJA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
NpsIMOH, OKPYTJIATH YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIOIHATH PACYETBI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPRKEHUI C KOPHSIMM, Pa3IOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJapaTra CYMMBbI U Pa3HOCTU

Ymenue OIICPHUPOBATH INOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPAaBEHCTBO C
NIEPEMEHHOM; YMEHHE peIllaTh JUHEHHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHON
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTUX NIPEAMETOB
W TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMyI0 U KOOPJAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs pelIeHun

YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKIUH, HYIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HAWOOJbIIeE W HAWMMCHbBIICE 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATh TIOHSTUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JHHECHHAS (DYHKIHS, KBaJpaTHUHAsS (DYHKIUS,
oOpaTHasi TPOMOPIMOHAIBHOCTh, TMapabojia, TUMEepOOIa; YyMEHHE
CTpouTh Tpaduku PyHKINN, UCTIONH30BATh TPA(UKH IS ONIPEICTICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbLHOCTb,
apudMeTHuecKkass M TeOMeTpUYecKas  IMPOrPeccCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
o0uiero ujgeHa NpU PEIIeHUU 3a]ad, B TOM YHCIE 33Jad U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3aJaud pasHbIX TUIOB (B TOM YHCJE HA MPOLEHTHI,
JOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB U CTOMMOCTb
MOKYTIOK U YCIyT, HAaJIOTH, 33Ja4u U3 00J1acTH yHpaBiIeHUS JINYHBIMU U
CeMEeWHBIMU  (HUHAHCAMM); YMEHHE  COCTAaBJIATh  BBIPAXKECHHUS,
YPaBHEHUs, HEPaBEHCTBA M CHCTEMBl IO YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh MOJTYYEHHOE PEIIeHHE U OIIEHHWBATh MPABIONOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOIOyToJbHHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYIr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0, TpSIMOYTOJIbHUK, KBaJapar, Tpamerus;
OKPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢durypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (hakToB

10

YMeHHne OomnepupoBaTh IOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U IMEPHNEHAUKYISAPHOCTh MNPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTh MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue omnepupoBaTh IOHIATUSAMM: JJIMHA, PACCTOSHUE, YToJl
(BeMIMYMHA yTJla, CHHYC U KOCHUHYC yrja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MHUpPE; yMEHHE MPUMEHATh (GOpMyJbl MEepUMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0Obema
NPSIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHUE NPUMEHSITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOUICHHS  JJIs

BbIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHaIUH,
IPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
UHCTPYMEHTOB M  3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHune  onepupoBaTh  MHOHATHSAMHU:  NPSAMOYTOJIbHAash  CUCTEMA
KOOpIMHAT, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHNE BEKTOPA HA YHCIIO0, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEICTaBICHUS
JaHHBIX M pElIeHus 3ajJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

MNpeaAMETOB U peaJ'ILHOI\/'I KHU3HHU

14

YMeHue omepupoBaTh IOHSATUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMbl,  TaOJMIBL, cpenHee — apudMeTHUeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbLIEe 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, HMHTEPOPETUPOBATH M  MPeoOpPa3OBHIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMmax,
OTPaXXaloILyI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX ITPOLECCOB U
SABJICHUW, YMEHHE pacrno3HaBaTh M3MEHYMBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA OMNBIT (CIy4yailHBIN
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (3JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/la4yl METOJ0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXXEHHUS; YMEHHE OIICHMBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM M SIBJIEHWH, MOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXAalolleM MHpPEe U B IKH3HU;
3HAKOMCTBO C TIIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOAXOIANINN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJyYCHHBIE B XOJI€ Pa3BUTHUS MATEMaTUKU KaK HAyKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC

2 MIEPUOANYECKHE JPOOH

13 PanmonanbHple  uucna. ApudMeTndyeckue OmnepalMu ¢ PalUdOHAJIbHBIMU
' qucIaMu

L4 JelicTBuTtenpHble uuciaa. ApudMeTHUECKHE OIlepaluud ¢ JAeHCTBUTEIbHBIMU
' qucIaMu

s [TpubnukEHHBIE BBIYMCIEHUS, NpaBWIAa OKPYIJICHMs, NPUKHJIKA U OLIEHKa
' pe3yJibTaTa BIYMCIICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasarenaeM. CTENEHb C palMOHAIBHBIM IOKAa3aTENIEM.
. CBolicTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apu(pMeTUYECKUMU KOPHSIMH HaTypajlbHON CTENEHU

3 VYpaBHEHMS U HEpaBEHCTBA

. Ilensile u 1OpoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUU

15 Llenble u npoOHO-palioHaIbHBIE HepaBeHCTBAa. CHCTEMBbI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUs MTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u reomeTpuyeckas nporpeccu. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3agaHus  ¢yHKnuud. I'paduk  ysknumn. OO6macth
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl (QyHKkuuu. HaunOonbliee ¥ HavMeHblllee 3HauY€HHE (QYHKIMHM Ha
MIPOMEKYTKE
6 KoopanuHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBOicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MmepeHne reoMeTpruueCKuX BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Marematuka. Anrebpa: 8-it kiacc: 0a30BbIl ypOBEHB: yUeOHUK; 16-¢ u3nanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3nareabcTBo
«IIpocsemienue

Ouiukionenusa. S nozuaro mup. Benukue yuensie. — M.: OOO «M3narenbcTBo
ACTy», 2003.

2. OHnuknoneaus. S nmosnaro mup. Marematuka. — M.: OOO «M3narenscTBO
ACT», 2003.

3. Ounuknoneaus 1y aereit. T. 11. Maremaruka. — M.: IIpocsemenue, 1998.
4 Matemartuka: cipaBounuk / Yepkacos O. 10., A. T'. SIkymeB. — M.: ACT-

I[TPECC ILIKO/JIA, 2006

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

. Bes mikonpHas MaTeMaTHKa B CAMOCTOSITETTFHBIX M KOHTPOJIBHBIX paboTax.
Anrebpa 7-11/ A.I1. Epmiosa, B.A. I'ono6opoasko. — M.: Unekca, 2007.

2. Anrebpa. 7-8 kiaccel. TecTsl 7151 IPOMEKYTOYHOM arTecTaiuu / Mo pe/.
®.D.JIpicenko. — Pocros v//1.: Jlernon, 2009.

3. MaremaTuyeckue TUKTAHTHI 1 5-7 kiaccos/ E.b.ApyTionsH. — M..:

[Ipocsemenue, 2007.



4. 3a ctpanuniamu yueonuka anreops/ JI.O. [Tuaypun. — M.:
[Ipoceemenne,2000.

5. OnumnuaHbIe 3a1aHMsI IO MaTeMaTuke. 5-8 kimaccel/ aBT.-cocT. H.B.
3abonoTtHeBa. — Bonrorpaa: Yuutens, 2006.

6. MaremaTuka: exeHeiebHOe MpUiIokeHue k razete «llepBoe ceHTAOPs».

7. MareMaTrKa B IIKOJIE: €KEMECAYHBIN HAYYHO-METOUYECKUAM KYPHAIL.

8. AnreOpa: numaaktuueckuit Marepuan s 8 kinacca/ B.M. XKoxos, FO.H.
Makapsiue, M.I'.Munatok. — M.: [Ipoceemenue, 2012.

9. Anrebpa 8. Mertoanueckue pekomernamnuu. / aBTopsl KO.M.Komsarun u ap.- M.
[Ipocsemenue, 2013

10. Anrebpa: maTemMaTU4ecKue AUKTAHThI. 7-9 kiaccel/ aBT.-cocT. A.C. Konre.
—Bonrorpan: Yuurens, 2010.

12. KonTpoasHo-u3MepuTenbHble MaTepuansl. Anreopa: 8 kinacce/ Cocr. JLIO.

babomkuna. — M.: BAKO, 2010.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

1. http://www.ed.gov.ru; http://www.edu.ru -MunucrepctBo o6pazoBanusi PO.
2. http://www.kokch.kts.ru/cdo - TectupoBanue online: 5 — 11 kacchl.

3. http://www.rusedu.ru — ApxuB y4eOHBIX ITpOrpaMM HHHOPMAIIMOHHOTO
00pa3oBaTensLHOTO TIopTaa.

4. http://mega.km.ru — Merasunuknoneaus Kupumia u Medonus.



5. http://mon.gov.ru






