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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa siBIsIeTCS] OAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIIEr0
0o0pa3oBaHUs: OHA OOECTIeYnBAET U3yUEHHUE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAY4YHOT'0, TaK ¥ TYMaHUTAPHOTO LIUKJIOB, €€ OCBOCHNE HEOOXOANMO AJIs
POJOJKEHUsT 00pa30BaHMs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00ydaromuxcs
HayYHBIX MPEACTABICHUIN O IPOUCXOXKICHUN U CYITHOCTH aJireOpandecKux
abcTpakimii, criocode OTpaKeHUs MaTEeMAaTHYEeCKOM HayKOM SIBIICHUI U IIPOLIECCOB
B IIPUPOJIE U OOILECTBE, POJIM MATEMATHUECKOT0 MOJEIUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
Y KQ4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aAaNTalliid B COBPEMEHHOM IU(POBOM
oburectBe. M3ydueHue anredpbl o0ecrieuuBaeT pa3BUTHE YMEHUS HAOII0AaTh,
CpPaBHMBATb, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYEeT KPUTUIHOCTH MBITIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBUS M BHIBOBI,
dbopmynupoBath yrBepkaeHus. OCBOCHHE Kypca anreOpsl 00ecreurnBaeT pa3BUTHE
JIOTMYECKOT 0 MBILIUICHUS 00Y4arOIUXCsl: OHU UCTIOIB3YIOT ACTYKTUBHBIE U
WHIYKTUBHBIE PACCYKJICHUSI, 0000IICHNE  KOHKPETH3AIIMI0, a0CTparupoBaHue u
ananoruto. O0yuenue anredpe npejnoaaraeT 3HaYUTENbHBIA 00bEM
CaMOCTOSTEILHOM IEATEIbHOCTH 00yUYarOIIUXCs, TO3TOMY CAMOCTOSITEILHOE
peleHue 3a1a4 SBISETCs peann3alei JesTeIbHOCTHOTO IPUHIINIIA 00 yUeHHSI.

B ctpykType nporpammel yaeOHOTro Kypca «Aredpay st OCHOBHOTO
o01m1ero o6pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COACPKATETbHO-METOANYECKHE
IUHUM: «HUucia v BBIYUCICHUS Y, «ANreOpandecKie BhIpaXeHus», «Y paBHEHUS U
HepaBeHCTBay, «DyHkuun». Kaxnas u3 aTux coaep:kaTelbHO-METOINIECKIX
JUHUNA Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHHs Kypca, B3aUMOJICHUCTBYSI C
JAPYTUMU €ro JIMHUSAMU. B Xoze n3yueHust yaeOHOro kypca o0ydyarouumcst
HOPUXOTUTCS JIOTUYECKHU PACCyKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B cBsI3u ¢ 3TUM B porpammy yueOHOro Kypca «Anredpa» BKIOUYEHbI

HCKOTOPBLIC OCHOBLI JIOTUKH, ITPCACTABIICHHBIC BO BCCX OCHOBHBIX pa3aciiax



MaTEeMaTUYECKOro 00pa3oBaHUs U CIIOCOOCTBYIONIHME OBIAACHUIO 00YYatOUUMUCS
OCHOB YHUBEPCAIbHOIO MaTeMaTH4ECKOro si3bika. CoaepkaTeabHoil 1
CTPYKTYPHOU OCOOEHHOCTBIO YU€OHOI0 Kypca «Anredpa SBIsIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «HHCIIa U BBIYUCICHUS CITYKUT OCHOBOU JIJTA
JATbHEHIIEro U3y4YeHUs MaTEeMAaTHKHU, CIOCOOCTBYET PAa3BUTHUIO Y 00 yUarOIIHXCS
JIOTUYECKOT O MBIIIIEHUS, (HOPMHUPOBAHUIO YMEHHUS MOJIH30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEAHEBHOM
KU3HU. Pa3BUTHE IOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs
CBS3aHO C PAllMOHAJILHBIMU U UPPALlUOHATBHBIMU YUCIaMU, (POPMUPOBAHUEM
IPEACTABIECHUN O JEMCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOEHUS YUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011IeMy 00pa30BaHUIO.

Conepkanue IByX aire0pandeckux JUHUM — « AreOpandecKre BhIPaKCHUSI»
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOT0 JIJIsl PEIICHHS 3a7a9 MaTeMaTHKHY,
CMEKHBIX MPEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3aAa4. Ha ypoBHe
OCHOBHOT'0 00111eT0 00pa30BaHus yueOHBIN MaTepuas rpymnimupyeTcss BOKPYT
paIMOHANIbHBIX BBIpAXEHUN. Anredpa 1eMOHCTPUPYET 3HAUCHUE MAaTEMaTUKU KaK
sSI3bIKA JIJIS IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEeTIEeH, ONUCAHMS TIPOILECCOB U
SABJICHUM peanbHOro Mupa. B 3agaun oOyueHus anredpe BXOAST TaKxKe
JajgbHenIee pa3BUTHE aJIrOPUTMHUYECKOT0 MBIIIIJIEHUsI, HEOOXOIUMOT0, B
YaCTHOCTH, JJIsl OCBOCHUS Kypca MH(POPMATHUKHU, U OBJIAJECHHUE HABbIKAMHU
NENYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue CMUMBOIBHBIX (hOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Coneprxanve GyHKIMOHATHLHO-TpadUIECKON JIMHIY HAIIEJICHO Ha MOJTyYeHUe
O00yJarOIIMMUCS 3HAHUM 0 QYHKIUAX KaK BaKHEHIIIEH MaTeMaTHIEeCKON MOJIEIH
JUTSI OTTMCAHUS U UCCIIEIOBAHMSI pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B IPUPOJIC
u ob1ectBe. M3yuenne marepuana cnocoOCTBYET pa3BUTHIO Y 00yUarOIUXCs

YMCHUS UCITIOJIB30BATh PA3JIMYHBIC BBIPA3UTCIILHBIC CPCACTBA A3bIKA MATCMATHUKHU —



CJIOBECHbIE, CHMBOJIMUECKHE, rpaduyecKkre, BHOCUT BKJIAJ B (GOpMHUpPOBaHUE
IPEICTAaBICHUN O POJIM MATEMATUKU B PA3BUTUH [IUBUIIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax u3ydaercsl yueOHbIN Kypc
«Anredpa», KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieibl COAEPIKaHU:
«Yucna v BBIYUCICHUS Y, «AJIreOpanyecKre BhIpaXKEHUN», «Y paBHEHUS U
HEpaBEHCTBaY, «DyHKIUN.

Ha usydenue yuebHoro kypca «Anredpa» orsonurcsa 306 gacos: B 7 kiiacce
— 102 gaca (3 gaca B Hezentwo), B 8 kinacce — 102 vaca (3 yaca B Henenio), B 9

kiacce — 102 gaca (3 gaca B Hezenio).



COILEPKXAHUE OBYUEHUSA
7 KIIACC

Yucia 1 BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M IECATUYHBIE, TIEPEX0]] OT OAHON (DOPMBI 3aITUCH
npo0eii k apyroil. [loHsiTHE pallMOHATBLHOTO YKUCIIA, 3aMUCh, CPABHEHUE,
YIOPSI0OYMBAHUE PATMOHAIBHBIX YHcesl. ApudMeTudecKkue JeHCTBUS C
palroHaIbHBIMU YKciIaMHy. Perienue 3a1ad u3 peajibHOW MPaKTUKKU Ha 4acTH, Ha
JPOOH.

CrerneHb ¢ HaTypaJIbHBIM TTOKa3aTelieM: OnpeiesieHue, Mpeodpa3oBaHue
BBIPAKEHUN HA OCHOBE OIPEIeNICHHUs], 3aUCh 00X yKcel. [IpoleHTsl, 3anuch
IIPOLICHTOB B BUJIE€ IPpOOU U ApOOU B BUJIEC MPOIEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
MPOLICHTHI, pEIICHUE 3a7a4 U3 PealbHON MPAKTUKHU.

[IpumeHeHne MPU3HAKOB IETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIH
HATypaJIbHBIX YUCET.

PeanbHbIe 3aBUCHMMOCTH, B TOM YKCJIE TIpSMasi U OOpaTHAS
POMOPLIUOHATILHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, UMCIOBOE 3HAUEHUE BBIPAXKEHUSI C IIEPEMEHHOMU. [lonmycTumble
3Ha4YEeHMS NepeMeHHbIX. [IpeacTaBiieHre 3aBUCUMOCTY MEKly BETUYMHAMU B BUJIE
¢dopmyinbl. Beruncnenus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BbIPaXKEHUM,
TOXX/IECTBEHHO PaBHbIE BBIPAXKEHUSI, MPABUIa IPEOOPA30BaAHUSI CYMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITHS CKOOOK U MPUBEICHUS MOJOOHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOUIeHbl. CTeneHb MHOrouieHa. CloKeHHe, BRIUUTAHUE,
YMHOKEHUE MHOTOUJIEHOB. DOpMYIIbl COKPALIEHHOTO YMHOXKEHHUSI: KBaaApaT
CYMMBI U KBaApat pazHocTH. PopMyiia pa3HOCTH KBaJapaToB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs] M HEPABEHCTBA



VYpaBHeHue, KOpeHb YpaBHEHUS, [TpaBuiia Npeodpa3oBaHusl ypaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHU.

JIuHeitHoOEe ypaBHEHUE C OJJHOW MMEPEMEHHOM, YUCII0 KOPHEN JIMHENHOTO
YpaBHEHUSI, pEllIeHHE JIMHEHBIX ypaBHeHUI. CocTaBlieHHE YpaBHEHUN 110
YCJIOBHIO 3a7ja4yM. Penienne TeKCTOBBIX 3a71a4 C IOMOILIBIO YPaBHEHUH.

JluneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema nByx
JIMHEWHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU. Pellienne cucteM ypaBHEHUM
crocobom noacTaHoBKU. [Ipumepsl pelnieHnst TEKCTOBBIX 3a/1a4 C ITOMOIIbIO
CHCTEM YPABHEHUMU.

DOyHKIUU

Koopaunara Toukn Ha npssmoi. YucnoBele mpoMeKyTKH. PaccTosiHne MEXIY
IBYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuumcca u opanHarta
TOYKH Ha KOOPAUHATHOU MI0CKOCTH. [IpumMepsl rpadmkoB, 3a1aHHBIX (POPMYIIAMH.
Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstue dyakuuu. ['padux
¢bynkiuu. CotictBa pyHkiuid. Jluneitnas pynkuus, e€ rpaduk. 'paduk pyHkimu
y = |X|. 'paduueckoe pelieHne TUHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KNIACC

Yucia 1 BBIYMCTICHUSA

KBagpatublii kopenb u3 uncia. [lonstue 00 uppalvoHaIbHOM YHUCIE.
JlecsiTuunble TPUOIMKEHUS UPPALIMOHATIBHBIX yKcelsl. CBoiicTBa apudmeTnuecKkux
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0Opa30BaHHUIO YHCIOBBIX BbIPAXKEHUIM
Y BBIYHCIICHUSAM. J|€HCTBUTEIBHBIE YUCIA.

Crenens ¢ 1eIbIM NIOKa3aTeneM u e€ cBoiicTBa. CtanaapTHas 3aMKUCh
AuredOpanyvecKkue BbIpPasKeHUS

KBanparHeiil TpEXuiieH, pa3iioKeHne KBaApPaTHOIO TPEXUIICHA Ha

MHOXMXHWTCIIN.



Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO alreOpandeckoi Jpoou.
CrnoxeHnue, BBIMUTAHUE, YMHOXKEHHUE, JIEJICHUE allreOpandecKux Apooei.
PanonanbHbie BRIpaXKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHUs] U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popmysia KOpHEN KBaIpaTHOrO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASIIMXCA K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiiiue qpoOHO-parMOHAIbLHBIC YPaBHEHUS.

I'paduueckas uHTEpHIpeTalvsi ypaBHEHUHN C ABYMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUH C ABYMS IIEpeMEHHBIMU. [IpuMepsl pereHus cucrteM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOMU.

DOyHKUNHA

[Tonsitue dynkuun. O6GIaCTh ONMPENAETECHUS U MHOKECTBO 3HAUCHHIM
dbynkimu. CriocoObl 3aanus yHKITHA.

I'padux pynkuuu. Yrenne cBorictB GyHKIuuU 1o e€ rpaduky. [Ipumepst
rpa@uKoB GYHKIMA, OTPa)KAIOIIUX PeaIbHbIE TIPOIIECCHI.

O yHKINMH, ONHUCHIBAIOIINUE MPAMYIO U 00paTHYIO MPOIOPIIMOHATLHBIE
3aBHCHMOCTH, uX rpaduki. OyHkmun y = X2, y = X3, y = VX, y=|X|. I'paduueckoe
pElLIEHUE YPAaBHEHUN U CUCTEM YPABHEHUN.

9 KIIACC

Yucia 1 BHIYMCICHUA

PanmonanbHbie yncina, uppaluoHalbHbIE YKCIIa, KOHEUHbIE U OECKOHEUHbIE
JECATUIHBIC IPOOU. MHOKECTBO ACHUCTBUTEIBHBIX YUCEN, JCUCTBUTEIIbHBIC YMCIIA
KaK OECKOHEUHBIE IeCATUYHbIE 1poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE

MEXIY MHOKECTBOM JICUCTBUTEIBHBIX YUCEII U KOOPJIUHATHOM MIPSIMOU.



CpaBHeHUe JEeHCTBUTEIBHBIX YUCEN, apu(MeTUYECKUEe TEUCTBUS C
NEUCTBUTENBHBIMU YUCIAMMU.

Pa3mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA, TITUTEIBHOCTh MTPOLIECCOB B
OKPY’KaroIIeM MHpE.

[TpubikEHHOE 3HAUEHUE BEIMYHUHbBI, TOUHOCTh NpUOIKkeHus. OKpyrieHue
yucel. [Ipuknaka u oLeHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JluneriHOe ypaBHEeHUE. PenieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHnue. Penienue ypaBHEHUM, CBOASAIINXCS K KBAAPATHBIM.
bukBanpatHoe ypaBHeHuUE. [IpumMepsl pelieHrsi ypaBHEHUN TPEThEU U YETBEPTOMN
CTENECHEN Pa3JI0KEHUEM HA MHOKUTENU.

Pemenue apoOHO-paniMoHANIbHBIX YpaBHEHU. Perenne TeKCToBbIX 3aaa4
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEpEMEHHBIMU. Pelienue cucreM IByX ypaBHEHUH,
OJTHO M3 KOTOPBIX IMHEHHOE, a Ipyroe — BTOpou creneHu. ['paduyeckas
UHTEpIIPETALA CUCTEMBI YPABHEHUN C IBYMs [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a71a4 alredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pelienne TMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHON. Perienue cucreM
JIMHEWHBIX HEPABEHCTB C OJTHOW IepeMeHHOMN. KBaapaTHble HEpaBEHCTBA.
I'padpuueckas uHTEppeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagparnunas pyukmwms, e€ rpaduk u cBorictBa. [lapabomna, koopauHATHI
BEPIIUHBI TapaboIbl, OCh CAMMETPHUH MTapa0OIIbI.

Ipaduku byukumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , n ux
CBONCTBA.

YucoBble MOCJIE10BATEILHOCTH U Mmporpeccuu



[ToHsATHE YKCIIOBOM MOCIEA0BATENBHOCTU. 3aJaHUE TIOCIIEN0BATENBHOCTH
peKyppeHTHOH (opMynoi u popmyIioil N-ro uieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuud. @opmyIisl N-ro ujaeHa
apu(PpMETHIECKON ¥ TeOMETPHIECKOU MPOTPECCUIl, CYMMBI TIEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apu(PMETHUECKON U TE€OMETPUUYECKON IPOrPECCHI
TOYKaAMH HAa KOOPAUHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIA POCT.

CloHbI€ TPOLIEHTBHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS TPOrpaMMbl Y4eOHOI0 Kypca «AJredpa» XapakTepu3yrTcs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

IPOSIBIICHUEM MHTEpECa K MPOLIJIOMY M HACTOSIILIEMY POCCHUMCKOM MaTEeMAaTUKU, IEHHOCTHBIM OTHOLIEHUEM K
JNOCTHKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO OTUX JOCTHKCHUH B
IPYTUX HayKax U MPUKJIaJHbIX chepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpakJaHUHA U Peaju3allii ero npas, IPeJCTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP, BJIECHUH, IPOLEAYp I'pakKIaHCKOro 001iecTBa
(HampumMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYXIEHUIO ITUYECKUX MPOOJIEM, CBI3aHHBIX C TPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKH, OCOBHAHUEM Ba)KHOCTH MOPAJIIbHO-3TUYECKUX IIPUHLUIIOB B AESITEIBHOCTH YYEHOTO;

3) Tpya0oBOe BOCIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE yYaCTHUE B PEIICHUN NIPAKTHYECKUX 3a/1a4 MaTEMATUYECKON HAIIPABIEHHOCTH, OCO3HAHUEM
BaXHOCTH MaTeMaTUYECKOro 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JIsl YCIEIIHOM NMpoQecCHOHAIbHOM 1eATeIbHOCTH
Y pa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HAHHBIM BEIOOPOM M OCTPOEHUEM UHAUBUAYATBHOU TPAEKTOPHH 00pa30BaHUs
Y JKM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:



CIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUUECKOMY BOCIIPUSTHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH,
pacCykJIeHUl, YMEHUIO BUJIETh MATEMATUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAIMEN B IEATEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YETIOBEKA, TPUPOIBI U 00IIECTBA, MOHUMAHUEM MAaTEMaTHIECKON HAyKH KaK cephl YeTOBEUECKOM
JEATENBHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIs1 Pa3BUTHUS LIMBUJIU3ALINH, OBJIAJCHUEM A3bIKOM MAaTEMAaTUKU U
MaTeMaTHYECKOU KYJIbTYPOU KaK CPEICTBOM IMO3HAHUS MHUPA, OBJIAJEHUEM IPOCTEUILIMMHU HABBIKAMHU UCCIIEA0BATEIbCKOU
NEeATENbHOCTH;

6) puzuueckoe BocnuTanue, GopMuUpPoOBaHKeEe KYJbTYPHI 310POBbS U IMOLMOHAJIBHOI0 0JIAT OOy YHS:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUUECKHE 3HAHUSI B UHTEPECAX CBOETO 37I0POBbs, BEACHUS 3J0POBOT0 00pasa >KU3HH
(310poOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITUN U OT/AbIXA, pEryispHas puznueckas akTUBHOCTH),
c(hOopMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOT0 YK€ MpaBa JIPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpUEHTAaIMeN Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B 00JIACTH COXPAHHOCTH OKPY KaroIIei
Cpelpl, IUIAHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOKHBIX IMOCIIEICTBUM JJIsI OKPYKAIOIIEN CPEbl, OCO3HAHUEM
TJI00AIBHOTO XapaKTepa KOJOTUYECKUX MPOOJIEM U MMyTeH UX PEUICHUS;

8) agjanTanusa K M3MEHSIOIUMCS YCJIOBUSM CONMAJIBLHON M MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, OBBIIIEHUIO YPOBHSI CBOCH KOMIIETEHTHOCTH YEPE3
MPAKTUYECKYIO JAESTEIbHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y IPYTUX JIIOJEH, TPUoOpeTaTh B COBMECTHOM E€ATETbHOCTH

HOBBIC 3HAHH:, HABBIKH U KOMIICTCHIINH U3 OIIbITAa APYI'UX,



HEO0OXOUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUMU, B TOM Uuciie (POPMYIUPOBATh UJEH, TTOHSATHUS, TUIIOTE3bI 00
00BEKTax M SIBJICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATH JACHUIIUTHI COOCTBEHHBIX 3HAHUHN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PAa3BUTHE;

CITOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAITHIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIHIMA
KOHTpPMEp, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U IEUCTBUS, (POPMYITUPOBATH U OIIECHUBATH PUCKU U MOCIECTBUS,
(hopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATBI
Ilo3HaBaTe/IbHbIE YyHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBble jjornueckue aeiicTBus:
® BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN MATEMAaTHUYECKUX OOHEKTOB, TOHSTHI, OTHOIICHUN
MEX1y MOHATUSIMU, (POPMYTUPOBATH OIPEICIICHUS MOHATUH, YCTAHABIMBAThH CYIIECTBEHHbIN PU3HAK
KJ1Iaccu(uKaIuy, OCHOBAHUS I 000OIIEHHS U CPAaBHEHMSI, KpUTEPUHU TTPOBOJMMOTO aHAJIN3a;

® BOCIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BHIBATH CY)KJICHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHBIE,

€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

® BBISIBIISATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MTPOTUBOpEUHs B (haKTax, JaHHBIX, HAOIIOICHUAX U

YTBEPKAECHUAX, PEIJIaraTb KPUTEPUU JJ151 BBISIBIICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;
e JIeJaTh BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUECHUIA,

YMOSaKJII-O‘ICHI/Iﬁ I10 aHaJIOI'NH,



® pa30uparh JI0Ka3aTEeIIbCTBA MATEMATUUYECKUX YTBEPKACHUM (IIPSIMbIE U OT IPOTUBHOI0), IPOBOJIUTH
CaMOCTOSITEIILHO HECIIOKHBIC JJOKA3aTeIbCTBA MATEMAaTHUECKHUX (DAKTOB, BHICTPAUBATh ApTYMEHTAIIHMIO, TIPUBOIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
e BBIOMPATH cIOCOO pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUs, BEIOMpATh Haubosee
MOJIXOIAIINN C YIETOM CaMOCTOSATEIHLHO BBIJICIICHHBIX KPUTEPHER).
ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS !
® HCITOJIb30BaTh BOMPOCKHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT MTO3HAHUS, (POPMYIUPOBATH BOTIPOCHI,
buKcHpyronMe NPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO YCTAaHABIMBATH HCKOMOE U TaHHOE, (HOPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UITUIO, MHCHHUC;
® IIPOBOJUTH IO CAMOCTOSITEIIHFHO COCTABJICHHOMY TUIaHY HECJIOKHBIN IKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHKE 110
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTUueCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;
® CaMOCTOATENBHO POPMYIUPOBATh 000OIIEHHS U BEIBOBI 11O PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHNUSI,
WCCIICIOBAHUS, OIIEHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3YIhbTaTOB, BRIBOJIOB U O0OOIIICHNUIA;
® IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTAThH MIPEAMIOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.
PabGora ¢ undopmanmei:
® BBISBIIATH HEJOCTATOYHOCTH W M30BITOUHOCTH MH(MOPMAIIHH, TAHHBIX, HEOOXOMUMBIX JIJISl PEIICHUS 3a1a4H;
® BEIOMPATH, AHATTU3UPOBATH, CACTEMATU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BHIOB U (hOpM

MpeICTaBICHUS;



BBIOMpATh PopMy mpeacTaBiIeHUs HHGOPMAIIMY U WIUTIOCTPUPOBATH pellaeMble 3a/1a4l CXeMaMHu, IuarpaMMaMu,
WHOU TpauKOi U UX KOMOMHAIUSIMU;
OLICHUBATh HaAEKHOCTh MH(GOPMAITUU IO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTETIEM WIH CPOPMYIHUPOBAHHBIM

CaMOCTOSATCIBHO.

KoMMyHHMKATHBHBIE YHHMBEpPCAJIbHbIE yUeOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U LIENISIMHU OOIIEHMUSI, SICHO, TOYHO,
IPAaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIICHUS
3a/1a4, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yNbTaT;

B X0/1¢ 00CYK/IE€HHsI 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TeMbl, TPOOJIEMBI, PEeLlIaeMOH 3a/1auH,
BBICKA3bIBATh UJEH, HAIICJICHHbIE HA MTOMCK PEUICHHUSI, COTIOCTABIISITE CBOU CYKACHUS C CYKIACHUSAMU APYTUX
YYaCTHUKOB JHaJIora, OOHapyKUBaTh Pa3IudyUe U CXOJICTBO MO3UIUMI, B KOPPEKTHOH hopme hopMyIHpoBaTh
pa3Horjiacus, CBOU BO3PaKEHUS;

MPEACTABIATh PE3YJbTAThI PEIICHUS 3aJ]auu, IKCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA, CAMOCTOATEILHO BHIOUPATh
(dbopmaT BBICTYIUIEHUS ¢ YUETOM 3a]1a4 IPE3CHTALIMU U OCOOCHHOCTEH ayIUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U UHAUBUIYaTIbHON pabOThI IPU PEIICHUHN YU4eOHBIX
MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH 11€JIb COBMECTHOMU JIEATEIIbHOCTH, INIAHUPOBATH OPTraHU3AIMI0 COBMECTHON paboOThl, pacipeaciisiTh

BUJIBI pabOT, TOTOBAPUBATHLCS, 00CYKIATh MPOIIECC U PE3yIbTaT padOThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;



® yYacTBOBATH B IPYMIOBHIX (popMax pabOThI (00CYkKIEHHs, 0OOMEH MHEHUSIMU, MO3TOBBIE€ ITYPMBI U IPYTHE),
BBITIOJTHATH CBOIO YacTh Pa0OTHI U KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJI€HAMH KOMaH/IbI, OLICHUBATh
KaueCTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KpUTEPUSIM, CHOPMYJIHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.
PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:
® CaMOCTOATENIBHO COCTaBJISITh IJIaH, aITOPUTM PEIIEHUs 3a7a4u (UM €ro Y4acTh), BRIOUPATh CIOCOO PEIICHUS C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelIeHnid ¢ yIETOM HOBOUM HH(POPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJJICKT:
® BJIAJIETh CIOCOOAMH CaMOMNPOBEPKHU, CAMOKOHTPOJISI IIPOIIECCa U Pe3ysibTaTa PEIICHUSI MaTeMaTUYECKOU 3aauH;
® MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEIIEHUH 33/1a4H, BHOCUTh KOPPEKTUBBI B AEATEIILHOCTD
HA OCHOBE HOBBIX 00CTOATEILCTB, HAWJCHHBIX ONMMNOOK, BBISIBICHHBIX TPYIHOCTEIH;
® OICHUBATh COOTBETCTBUE PE3yJibTaTa JEATEILHOCTU MOCTABICHHOM 1EJIN U YCIOBUSIM, OOBSCHITH IPUUNHBI
JOCTYDKCHUS WU HEAOCTYIKEHUS 11N, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
HNPEAMETHBIE PE3YJIBTATDBI
K xoniry o0ydyeHus: B 7 Kjacce o0OyqaromIHiics MOTYyUUT CISAYIONINUE MTPEAMETHBIC PE3YIIbTATHI:
Yucia 1 BBIYMCICHUA
BrlmonHsTh, coueTas yCTHbIE U MUChbMEHHBIE MPUEMBI, apuMeTHUYECKUEe ASHUCTBUS C pallMOHATBLHBIMH YHCIAMHU.
Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUN, TPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M PUEMBI BHIYUCIICHHS 3HAYECHU N

JTPOOHBIX BBIPAXKEHUH, COlepKaTUX OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.



[lepexoauTh 0T 0AHOM (HOPMBI 3aIIUCH YUCET K JpYroi (mpeoOpa3oBbIBaTh IECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO JPOOb).

CpaBHUBATH U YNIOPAAOYMBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrasTh yucia.

BBINONHATS NPUKKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPAKEHUMN. BBITONIHATH
JEHCTBUSA CO CTENEHSAMU C HATyPAJIBbHBIMU ITOKA3aTEISIMU.

IIprMeHATh NPU3HAKK IEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAIIbHBIX YUCEL.

PemaTpe npakTUKO-OpUEHTHPOBAHHBIE 3a7a4H, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYUH, IPOIOPLIMOHATIBHOCTBIO
BEJIMYMH, ITPOLICHTAMH, MHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUS 337a4 ¢ YUETOM OrPAHUYEHUI, CBSI3aHHBIX CO
CBOMCTBAMM pacCMaTPUBAEMBIX OOBEKTOB.

AJuire0OpandecKkue BbIPaKeHUs!

Hcnonb3oBaTh anredOpandyecKyro TEpMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLECCE OCBOCHUS y4eOHOTr O
MaTepHaa.

Haxonute 3HaueHHs OYKBEHHBIX BBIPAKEHUIN NIPH 33JaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BoInonHATE peoOpa3oBaHus LEI0r0 BBIPAXKEHHUSI B MHOTOWIEH IPUBEAEHUEM NTOI0OHBIX CIIAra€MbIX, PACKPBITHEM
CKOOOK.

BbInmonHATh yMHOXKEHHE OJJHOUJICHA Ha MHOTOYWIEH U MHOTOYJIEHa Ha MHOTOUJIEH, MPUMEHSATh (OpMYJIIbl KBaJpaTa
CYMMBI ¥ KBaJpara pa3HOCTH.

OcymiecTBIATh pa3iokKeHHEe MHOTOUJIEHOB HA MHOKUTENH C TOMOIIbIO BBIHECEHUS 32 CKOOKHM 00ILEr0 MHOXKUTES,

TPYNIUPOBKYU ClaraeMbIX, IpUMEHEHUs (POpMyIT COKpaIIEHHOTO YMHOXKECHHUS.



[IpumensTh npeoOpa3oBaHKs MHOTOUJIEHOB JIJIsl PEIICHUS PAa3JIMUHbIX 33/1a4 U3 MATEeMATHKH, CMEXHbBIX MPEIMETOB,
U3 pEAIbHOM NPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYypalbHBIMU IMOKA3aTEISIMU JJI IPE00Opa30BaHUsl BbIPAKEHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemrats iMHEHBIE YPABHEHUS C OHOM NEPEMEHHOM, IIPUMEHSIS IPABUJIA NIEPEX0a OT NCXOAHOTO YPAaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SBIAETCA M YUCIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckue METo bl MPH PEIICHNUH JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupathk mpuMepsl ap YUcel, ABISIOUINXCS PEICHUEM JIMHEHHOT0 YPaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTHU I'pauK JTUHEHHOIO ypaBHEHUS C IBYMS IEPEMEHHBIMHU, MOJIB3YACh I'padrKoM,
IIPUBOJUTH IIPUMEPHI PEIICHUS YPABHEHMUS.

PemaTte cuctemMbl IByX JIMHEWHBIX YpaBHEHUM ¢ ABYMs IEPEMEHHBIMU, B TOM YHCIIE TpaduuecKi.

CocTaBiATh U peIaTh JUHERHOE YPABHEHNUE WM CUCTEMY JINHEVMHBIX YPAaBHEHUM 10 YCIOBUIO 3a]1a4H,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pE3yIbTarT.

DyHKIUHA

N300paxxath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOPJIMHATAM, JIY4H, OTPE3KH,
MHTEpBaJbl, 3alIMCHIBATh YUCIIOBBIE IPOMEXKYTKH Ha alNreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH IO 3a/JaHHBIM KOOpJUHATAM, CTPOUTH TpaduKy JIMHEHHBIX (yHKIUI.
Crpoutsb rpaduk QyHKIuu Yy = [X|.

OnuceBaTh ¢ NOMOILBIO (PYHKIMIA N3BECTHBIE 3aBUCUMOCTH MEX1y BEIMYMHAMU: CKOPOCTb, BPEMS, PaCCTOSIHUE,

cHa, KOJIN4ICCTBO, CTOMMOCTD, ITPOU3BOJAUTCIILHOCTDb, BPCM:I, 00BEM pa6OTI>I.



Haxonute 3HaueHre QyHKIMM MO 3HAYECHUIO €€ apryMeHTa.

[TonnmaTtse rpaduueckuii cnocod npeacTaBiIeHUs U aHaIU3a MH(GOPMALIUK, U3BJIEKATh U MHTEPIPETUPOBATH
UH(pOpPMALINIO U3 TPAPUKOB pEAbHBIX IPOLECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHus B 8 kiaacce 00y4daromIUiiCcs MOMYUUT CAEAYIOUIME MPEIMETHBIEC PE3YIbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HavaabHbIE IPEACTABICHNS O MHOXKECTBE IEMCTBUTENIBHBIX YUCEIN I CPABHEHUS, OKPYTJICHUS U
BBIYHCIICHUHN, N300paKaTh JEHCTBUTEIBHBIC YMCIIa TOYKAMHA Ha KOOPJIMHATHON TIPSIMOIA.

[TpuMeHsTh MoHsATHE apUPMETHIECKOT0 KBaIPATHOTO KOPHSI, HAXOIUTh KBaJI[paTHbIE KOPHU, UCTIOIbL3YS MPU
HEO0OXOJIMMOCTH KaJIbKYJISITOP, BBITIONHATH MPe00pa30BaHMsI BIPAXKEHUHN, COJIEPIKAIUX KBAIpaTHbIE KOPHU, UCTIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MaJIbIX YHCEN C TOMOIIbIO JECATUUHBIX Apo0Oeit u crenenet yucna 10.

AJiredpanveckune BbIpaKeHU s

[IpuMeHsATh MOHATHE CTENEHU C LIEJIBIM MTOKa3aTeNleM, BBIIOIHATh MPeoOpa30BaHUs BBIPAKEHUH, COAEPKALIUX
CTEIICHH C LIEJIBIM ITOKA3aTEIIEM.

BEBIIOTHATE TOXKIECTBEHHBIE TPEOOPA30BAHNS PAIIMOHATBHBIX BHIPAKEHUI HA OCHOBE MPaBUJI JCHCTBHUM HaJ
MHOTOWJICHAMH U aNTeOpandecKuMu JPOOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHUs BHIPAKEHUH IS PEIICHHS PA3JIMYHBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX TIPEIMETOB, U3
peaIbHOM MPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA



Pemate nuHeiHbIe, KBaJpaTHBIE YPaBHEHUS U PAIlMOHANIbHBIE YPABHEHHMSI, CBOJISLIUECS K HUM, CUCTEMBI IBYX
YPaBHEHUI C IBYMs TIEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux MmpencTaBiaeHu (ycTaHaBIMBaTh, UIMEET JIM YPAaBHEHHUE WIIM CUCTEMA YPAaBHEHHM PEIICHUs, €CIIU UMEET, TO
CKOJIbKO, U MpOYEe).

[lepexonuTh OT CIOBECHOM (POPMYITHPOBKU 3a/1a4M K €€ anredpandeckoil MOJIEIH C MOMOIIBIO0 COCTAaBIICHUS
YPaBHEHUS WIH CUCTEMbI YPAaBHEHHI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYYEHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEIIATh JUHEIHbIE HEPABEHCTBA C OAHOU
NEPEMEHHON U UX CUCTEMBI, AaBaTh rpaUUECKyI0 WITOCTPALNIO MHOXKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHnmaTh ¥ UCHONIL30BaTh (PYHKIMOHAIbHBIE TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHNUS),
OTpeAeNnsITh 3HaueHue GyHKLIUHU 110 3HAYEHUIO apryMEHTa, ONPEAENsITh CBOMCTBA (PYyHKIMHU 110 €€ rpaduKy.

Crpoutb rpaduku 351eMeHTapHbIX QYHKLIWNA BUIA:

y = kiX, y=x2,y =x3,y = [X|, y = VX, OIICBIBATb CBOMCTBA YHCIOBOH (HYHKIHH IO & rpaduKy.

K koH1y o0yuenus B 9 kjacce 00y4aromuiics MOJIyduT CIETYIOIMINE TpeIMETHbIE Pe3yIbTaThl:

Yucia 1 BIYMCICHUA

CpaBHHBaTh M YIOPSAI0YMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BeimonHaTh apudMeTnueckue 1eHCTBUS C pallMOHAIBbHBIMU YUCIAMHU, COYETast YCTHbIE U MUCbMEHHBIE IPUEMBI,

BBIIIOJIHATD BBIYHUCJICHUA C UPPALHMOHAIIBHBIMHU YU CJIAMHU.



Haxonuts 3HaueHus CTENEHEN ¢ LEJIbIMU MTOKA3aTEIISIMA U KOPHEW, BEIYUCIISITh 3HAUCHUS YUCIIOBBIX BBIPAKECHUM.
OKpyIJIsTh JEHCTBUTENBHBIC YHUCIIA, BBIMOIHATD MPUKUIKY PE3YIbTaTa BIUMCICHUM, OIIEHKY YUCIIOBBIX BhIPaXKECHUH.
YpaBHeHUs] U HEPABEHCTBA

Petiats IMHEHBIE U KBaIpaTHBIC YPAaBHEHUS], YPABHEHUS, CBOJIAIIUECS K HUM, MPOCTEUIIINE TPOOHO-pallMOHAIIbHBIC
YpaBHEHUS.

Pemiats cucteMbl ABYX JIMHEHMHBIX YPAaBHEHH C IBYMSI IEPEMEHHBIMHU M CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OAHO
YPaBHEHHE HE SIBIISICTCS JINHEHHBIM.

PemaTe TekcTOBBIE 3a7a4M anreOpandecKuM CIIocoOOM C TIOMOIIBIO COCTABICHUS! YPABHEHUSI JIM CUCTEMBI IBYX
YPaBHEHH C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCTAEAOBAHNS YPABHEHUIN U CUCTEM YPABHEHUI, B TOM YHUCJIE C IPUMEHEHHEM
rpaduyecKuX MnpeacTaBieHul (ycTaHaBIMBaTh, UMEET JIU YPaBHEHUE UM CUCTEMa YpaBHEHUMN pelIeHuUs, €CJIU UMEET, TO
CKOJIbKO, U TIpoYee).

Pemats nuHeHbIE HEPABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, N300paXKaTh pellieHHe HEPABEHCTB HA YUCIIOBOU
MPSIMOM, 3aMUCHIBATH PEMIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate crucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAAPATHOE HEPABEHCTBO,
U300paXkaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3aMMCHIBATH PEUICHUE C TIOMOIIHIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PENIEHUH PA3JIWYHBIX 3a7a4.

DOyHKUNHA



Pacnio3naBaTh GyHKIINHM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTHUECKU PACTIONOKEHHE HA KOOPAMHATHOM
mockocTH rpadukoB GyHkmuit Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBucumoctu
OT 3Ha4E€HUI KO3(PPUIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITHIA.

CtpouTh U H300pakaTh CXeMaTUYECKU IpapuKy KBaAPATUYHBIX (PYHKIIHH, OMMMCHIBATH CBOMCTBA KBaAPATHUHBIX
GyHKIHI 110 UX TpaduKam.

Pacnio3naBaTh KBagpaTUyHyI0 (PyHKIIHIO 110 popMyJie, MPUBOAUTH MIPUMEPHI KBAAPATUUHBIX (QYHKUIUN U3 peaTbHON
KU3HH, GPU3UKH, T€OMETPHH.

Yuc/10Bble MOCI€I0BATETbHOCTH M TPOrPeccuu

Pacnio3sHaBaTh apu()METHUECKYIO U TEOMETPUUYECKYIO IPOrPECCUU MPHU PAa3HBIX CIIOCO0AX 3a/1aHusl.

BBINOTHAT BBIUUCIIEHUS C UCHOIb30BaHUEM (POPMYI N-TO 4iieHa apu(PMETHUECKON U T€OMETPUUYECKOM MPOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4iIeHbI MOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAMHATHOM TIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIC C YMCIIOBBIMU TOCIIEIOBATEILHOCTSIME, B TOM YHCIIE 3a/1a4H U3 PEabHOM KU3HHU (C
UCTIOIB30BAHUEM KANBKYJISATOPA, IU(PPOBBIX TEXHOIOTUN).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
Konrpoabusie | IlpakTnyeckue
n/n TeM MPOrpamMMBbl Bcero oOpa3oBaresibHbIC
padoThI padoThI
pecypcbl




1 Yucna ¥ BBIYUCIICHHUS. o5 bu6mnorexa IJOK
PauunonansHbIE Ynca https://m.edsoo.ru/7f415b90

5 AnreOpaundeckue 97 bubnuoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90

3 YpaBHEHUS U HEPABEHCTBA 20 bubmorexa LOK
https://m.edso0.ru/7f415b90

4 Koopaunate! u rpaduxu. 24 bubnuoreka [JOK
OyHKIUM https://m.edsoo.ru/7f415b90

bubnuoreka [JOK
> Hosropene u obobuwerie 0 https://m.edscli).ru/7f415b90

OBUIEE KOJIMYECTBO YACOB 102

1O ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsmmuyecTBo 4acos JJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB u udgposbie
Ne o/t pasi KouTpoanHubie  IIpakTuueckue (mudpp )
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Yucna v BBIYMCIICHUS. 15 bubmmoteka IJOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
, |
B https://m.edsoo.ru/7f417af8
MoKasareyieM
Anrebpandeckue
3 BeIpakeHUs. KBagpaTHbIi 5 1 bubmmorexa LIOK
P L RAp https://m.edsoo.ru/7f417af8
TpEXUIICH
A
4 HFZ?KI; aurcckue 15 1 bubnuoreka [JOK
BbI HUSL.
P https://m.edsoo.ru/7f417af8
Anrebpandeckas IpoOb
VYpaBHEHUS U HEPABEHCTRBA. bubmuoreka [JOK
3) 15 1
KBanpaTHbie ypaBHCHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHEHHS 1 HEPABEHCTBA. 13 bubmuoreka [JOK
Cucrembl ypaBHCHU https://m.edsoo.ru/7f417af8
7 VYpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubnuoreka [JOK
HepaBenctBa 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

3 ®yukiuu. OCHOBHbIE 5 bubnuoreka [JOK
HOHATHS https://m.edsoo.ru/7f417af8
9 ®yukiuu. Yucnosbie 9 bubnuoreka [JOK
byHKIIIN https://m.edsoo.ru/7f417af8
bubaunoreka [IOK
10 HosTopere u ododuerme 0 https://m.eds<13-10.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

9 KVIIACC

KoumnuyecTBo 4yacos JJIEKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB U (uudposrbie)
n/n TeM NMPOrpamMMbl Bcero Konrpoaiibie  Ipaxririeckue oOpa3oBarejibHbIE
padoThI padoThI
pecypchl
1 Yucna v BBIYMCIICHUS. 9 bu6nmoreka LIOK
JleiicTBUTEIbHBIE YHCTIA https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTRBA.
2 Y§3BHCHH}I c ongoﬁ 14 1 bubmorexa HOK
. https://m.edso0.ru/7f419d08
MIEPEMEHHOU
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuoreka [JOK
CucteMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmmoreka [JOK
HepaBeHnctpa https://m.edsoo.ru/7f419d08
bu6nmoreka LJOK
> Oykiim 16 1 https://m.edsoo.ru/7f419d08
6 YucnoBsie 15 1 bu6nmoreka LJOK
MOCJIEI0BATENLHOCTH https://m.edsoo.ru/7f419d08
2 [ToBTOpeHnue, 06001IEHKE, 18 1 bu6mnorexa IJOK
CHCTEMATHU3aLMs 3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME



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







HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMBI

7 KIIACC
Kon IIpoBepsieMble npeaMeTHBIE Pe3YJIbTATHI OCBOCHUS
NMpoBepPsieMOro = OCHOBHOI1 00pa30BaTeIbHOI MPOrPpaMMbl OCHOBHOI'O
pe3yJjbTara 00111er0 00pa3oBaHusA
1 Yucna v BBIYUCTICHUSA
11 BrImmoHATh, coueTas yCTHbIE M TUCbMEHHBIC TIPUEMBI,
' apudMeTHIECKHE JSHCTBUS C palliOHAILHBIMU YUCIaMU
HaxoauTe 3HaY€HUS YUCIOBBIX BBIPAKCHUM, MPUMEHSITh
Lo pa3zHoOOpa3HbIe CIIOCOOBI U MPUEMBI BRIUUCIICHUS
' 3HAYEHUH APOOHBIX BRIPAKECHHH, COJIEPKAIITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU
[lepexoauTs OT 0IHOM (HOPMBI 3aAIUCH YKUCEN K JPYTron
13 (mpeoOpa3oBHIBATH JECATUIHYIO NPOOH B
. OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHCUHYIO JICCATUYHYIO IPOOH)
1.4 CpaBHUBATH U YIOPSAIOUYMBATH palliOHATIBHBIC YUCTIA
1.5 Okpyraars yucia
BbINoOaHATE NPUKUIKY U OLIEHKY pe3yJibTaTa
16 BBIUHCIICHUH, OLICHKY 3HAYEHHUI YUCIIOBBIX BBIPAXKCHUM.
' BEITIONHATH NEWCTBHSI CO CTETICHAMU C HATYPAIbHBIMU
MOKa3aTesIMU
L7 [TpuMeHsTH IPU3HAKK IETUMOCTH, PA3JIOKEHNE Ha
' MHOKUTETN HATYPAIbHBIX YHCET
L8 Periath npakTUKO-OpUEHTUPOBAHHBIC 3aaUH,
' CBSI3aHHBIC C OTHOIIICHUEM BEJIUYUH,




MPOMOPIHUOHAIBHOCTHIO BEJIMYMH, TPOIICHTAMU,
WHTEPIPETUPOBATH PE3YIbTATHI PEUICHUS 33/1a4 C
Y4ETOM OrPaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU

paccMaTpUBaEMbIX OOBEKTOB

AnreOpandecKkue BIpaKEHUS

2.1

Hcnonp3oBaTh aJIre6pqueCKy}o TCPMHUHOJIOTHUIO U
CUMBOJIUKY, IIPUMCHATDH e€ B IMponeccc OCBOCHMUA

y4ueOHOro MaTepuala

2.2

Haxonute 3HaueHnst OyKBEHHBIX BBIPAKEHUN MTPU

3aJlaHHBIX 3HAYCHHUAX IICPCMCHHBIX

2.3

BrinonHaTs npeodpazoBaHust ETOT0 BHIPAXKEHUS B
MHOTOWICH MTPUBEJCHUEM MTOTO0HBIX ClIaraeMbIX,

PacCKpBITHEM CKOOOK

2.4

BreinonnHsaTh YMHOKCHHEC OJHOYWICHA HA MHOT'OYJICH U
MHOIo4JicHa Ha MHOI'O4JICH, IIPUMCHSATDH (I)OpMy.]'IBI

KBaJipaTa CyMMBbI U KBaJlpaTa PpasHOCTHU

2.5

OCYIHCCTBHHTB Pa3JI0KEHUC MHOI'OYJICHOB Ha
MHOXHTCIIN C IIOMOIIIBIO BBIHCCCHUA 3a CKOOKH OGI].[@FO
MHOXUTCIIA, TPYIIIIMPOBKU CJIaraCMbIX, IPUMCHCHUA

dbopMyIT COKpaEHHOTO YMHOXKEHU S

2.6

[IpumensTh npeoOpa3oBaHUs MHOTOUJICHOB JIJIsI
pELICHUS Pa3IMYHbIX 3a/1a4 U3 MATEMATUKU, CMEKHBIX

NPEeIMETOB, U3 PEAIbHON MPAKTUKH

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU

MOKa3aTeNIMU JIJIsl TPeo0pa30BaHusl BbIPAKEHHM

YpaBHEHUS U HEPABEHCTBA

3.1

Pemate nuHeHbIE ypaBHEHUS C OJTHOW IEPEMEHHOM,

IIPUMEHSS IPABUIIA MIEPEXO1A OT UCXOJAHOIO YPaBHEHUS




3.2

K paBHOCWIBHOMY eMy. [IpoBepATS, SIBISETCA JIU YUCIIO
KOPHEM YpPaBHEHMS
[TpumensaTs rpaduueckrue METOIbl P PEIICHUN

JINHEMHBIX YPABHEHUHN U UX CUCTEM

3.3

[ToxOupaTs IpuUMeEpPHI TP YUCEN, SIBISIONTUXCS
pEUIEHNEM JINHEMHOTO YPaBHEHUS C IBYMSI

IMCPpECMCHHBIMU

3.4

Ctpoutb B KOOPAMHATHOM MJIOCKOCTH Tpaduk
JMHENHOIO0 YPaBHEHUS C JBYMS IIEPEMEHHBIMU;
MOJIb3YSICh TPa(UKOM, MPUBOAUTH IPUMEPHI pELICHUS

YPaBHEHHUS

3.5

PemaTte cucTeMbl 1ByX JMHENMHBIX YPABHEHUN C IBYMS

NEepPEeMEHHBIMU, B TOM YHCIIe Tpaduuecku

3.6

CocTaBnATh U pelaTh JUHEHHOE YPaBHEHUE WIH
CUCTEMY JIMHEWHBIX YPAaBHEHUN T10 YCIOBUIO 3a7a4H,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM

3a71a4¥ ITOJIy4YE€HHBIN pe3yJIbTaT

Koopaunate! u rpaduxu. OyHKIIUU

4.1

N300pakath HaA KOOPIUHATHON TIPSIMOM TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIy4H,
OTPE3KHU, UHTEPBAJIbI, 3AIIUCHIBATH YUCIIOBBIE

IMPOMCIKYTKH Ha aJIFC6paI/I‘{€CKOM S3BIKC

4.2

OTMmeuaTh B KOOp,Z[I/IHaTHOI‘/’I IINTIOCKOCTH TOYKH II0

3aJlTaHHBIM KOOpJAWHATaM

4.3

Crpoutsb rpaduku nuHenHbIX QyHKIUil. CTpOUTH

rpaduk QyHkuuu Yy = [X|

4.4

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMIA W3BECTHHIE

3aBUCHMMOCTH MCKAY BCINYUHAMU. CKOPOCTb, BPCM,




4.5

paccTosiHue, 1IEHYy, KOJIM4ECTBO, CTOUMOCTb,
MIPOU3BOAUTENBLHOCTD, BpEMS, 00BEM PabOTHI

Haxonute 3HaueHne QyHKIMH MO 3HAYCHHIO €€

apryMmeHTa

4.6

[Tonnmats rpadudeckuii criocod MpeACcTaBICHUS 1
aHanu3a MHPOPMAIIVH, U3BJICKATh U HHTEPIPETUPOBATH
uHGOpMAITUIO U3 IPaduKOB PEAbHBIX IIPOIIECCOB U

3aBUCUMOCTEN

8 KUIACC

Kon
MpoBepPsIeMoro
pe3yJbTara

1

IIpoBepsieMble mpeaAMeTHBIE Pe3yabTATHI 0CBOCHHSA
OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O

00111ero o0pasoBaHusA

Yucta ¥ BBIYUCIEHUS

1.1

Hcnonb30BaTh HAYAJIbHBIE MTPEACTABICHUS] O MHOXKECTBE
JEACTBUTEIIBHBIX YUCEN ISl CPABHEHUSI, OKPYTJIEHUS U
BBIYHMCIICHUHN, N300paXkaTh JEHCTBUTEIbHBIC YUCITA

TOYKaMH HAa KOOPAWHATHOU MIPAMOU

1.2

[IpuMeHsATh NoHATHE apUPMETUIECKOTO KBaJAPATHOT O
KOpHS$I, HAXOAUTh KBaJIpaTHbIE KOPHU, UCTIOJIb3YS MIPU
HEOOXOJIMMOCTHU KaJIbKYJISITOP, BBIIIOJIHATD
npeoOpa3oBaHus BBIPAXKEHH, COAEPKAIIUX KBAIPATHBIE

KOPHH, HCIIOJIb3Ys CBOMCTBA KOPHEN

1.3

Hcronap30BaTh 3aMCH OOJIBIITNX M MaJIBIX YHCEN C

MIOMOIIBIO IECATUYHBIX Apo0Oeit u creneneit uncna 10

AnreOpandeckue BbIpaKeHUS




2.1

[IprMEHSATE MOHATHE CTENEHU C LEIBIM NTOKA3aTENEM,
BBINIOJIHATH NMPE00pa30BaHMSI BBIPAXKEHUH, COAEPKALLUX

CTCIICHH C L CJIBIM I10KA3aTCICM

2.2

BrITIONHATH TOXKIECTBEHHBIE TPE0Opa30BAHMS
palMOHAIBHBIX BBIPAKEHUN HA OCHOBE ITPaBUII
JENCTBUHN HAJ MHOTOYJICHAMU U are0pandecKuMu

JTPOOSMHU

2.3

PacxiianpiBaTh KBagpaTHbIN TPEXWIEH HA MHOXKUTEIN

2.4

[TpumensTh Tpeodpa3zoBaHUsl BEIPAKEHUHN IS PEILICHUS
pAa3JIUYHBIX 33/1a4 U3 MATEMATUKHU, CMEXKHBIX

MPEIMETOB, U3 PEATbHON MPAKTUKHU

YpaBHEHHS 1 HEPABEHCTBA

3.1

Pemiate nuHeHbIE, KBaIpaTHBIE YPABHEHUS U
palrOHaJbHbIE YPABHEHHUS, CBOISIIIIUECS K HUM,

CHUCTEMbI IBYX ypaBHeHI/Iﬁ C ABYMs ICPCMCHHBIMHU

3.2

[IpoBOANTE MPOCTENIINE UCCIEAOBAHNS YPABHEHUN U
CUCTEM YPaBHEHMH, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKux MpencTaBiIeHui (ycTaHaBIuBaTh, UMEET
JIM YPaBHEHUE WIIA CUCTEMA YPABHEHUN PELICHHUS, €CIIN

HMEET, TO CKOJIbKO, 1 Mpoyee)

3.3

[TepexoauTs OT coBeCHOM POPMYIMPOBKH 337291 K €€
anredpanyecKoil MOJENN C MTOMOIIBIO COCTABIICHHUS
YPaBHEHHSI WJIM CUCTEMbI YPaBHEHU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM

3aJ1a4¥ [TOJIy4YEHHBIN pe3yJIbTaT

3.4

[IprMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIs
CpPaBHEHHUSI, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C

OJTHOW MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh




rpa@uuecKyro WILTIOCTPALMI0O MHOYKECTBA PEIICHUI

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMH

4.1

[TonnmaTh ¥ UCTIONB30BaTh (PYHKITMOHAIBHBIC TTOHSATHUS
U SI3BIK (TEPMHUHBI, CHMBOJINYECKHE 0003HAYCHN),
OTpeAeNsITh 3HaueHue GYyHKIUU 110 3HAYEHUTIO

aprymeHTa, OrpeiensaTh CBOMCTBA (PYHKIMU 110 €€

rpaduky

4.2

Ctpoutb rpaduku 31eMeHTapHbIX QYHKLINNA BUJIA:
y =k/x,y=x*Yy=X3Y=|x|, onuchIBaTh CBOWCTBA

9iCIIOBON (QYHKIUHU 110 €€ rpaduKy

9 KVIIACC

Kon
MpPoOBEPSAEMOr0

pe3yJabTara

IIpoBepsieMble mpeaAMeTHbIE Pe3yJIbTAThHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPpaMMbl OCHOBHOT'O

00111ero o0pasoBaHusA

1

Yucta ¥ BRIYUCIEHUS

1.1

CpaBHI/IBaTB " ymopsAa1041MBaTh palilnOHAJIbHBIC U

VppaLOHAIBHBIE YUCIIA

1.2

Brimonusats apudmernueckue AecTBuUs ¢
palMOHAIBHBIMU YUCIIAMH, COYETAasl YCTHBIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHITH BHIYUCIICHUS C

HppalrOHAIIbHBIMU YU CJIaMHU

1.3

HaXO]_II/ITB 3HAUCHUS CTEIICHEH C OESJIbIMHU ITOKA3aTCIIIMHA

u KOpHCfI, BBIYHMCJIATh 3HAYCHHNA YU CIIOBBIX BBIpa)KeHI/Iﬁ




1.4

OKpyraaTh JEUCTBUTENBHBIE YUCIA, BHIIOIHSITh
MPUKUIKY PE3YIbTaTa BEIYUCICHHM, OIIEHKY YUCIOBBIX

BBIPAKECHUN

YpaBHEHHNs 1 HEPABEHCTBA

2.1

PemiaTe nuHeEHbIE U KBAIPATHBIE YPABHEHUS,
ypaBHEHUSI, CBOJSAIIMECS K HUM, IPOCTEHIIe 1poOHO-

pPadrOHAJIbHBIC YPAaBHCHHA

2.2

Pemrats cucteMbl AByX JIMHEWHBIX YPABHEHH C IBYMS
NIEPEMEHHBIMH U CUCTEMBI IByX YPABHEHHI, B KOTOPBIX

OJIHO YPABHEHHE HE ABJISETCS JTUHECUHBIM

2.3

Pemrate TeKCTOBBIC 3a/1a9H aIreOPANISCKUM CIIOCOOOM ¢
IIOMOIIBIO COCTABJICHUS YPABHCHUS UJIM CHCTEMBI JIBYX

YPaBHEHUU C IBYMs IEPEMEHHBIMU

2.4

[IpoBoaUTH MpoOCTEHIINE UCCIEIOBAHUS YPAaBHEHUM U
CUCTEM ypaBHEHMIA, B TOM YHCIIe C IPUMEHEHUEM
rpauuecKux MpeAcTaBiIeHU (Hampumep,
yCTaHABJIMBATh, UMEET JIU YpaBHEHUE WIIU CUCTEMA

YpaBHEHUM PEIICHUSI, €CIIU UMEET, TO CKOJIHKO)

2.5

Pemrats iMHEHBIE HEPABEHCTBA, KBAIPATHBIC
HEpaBEHCTBA, N300pakaTh pelIeHne HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIACHIBATh PELUICHUE C IIOMOIIBIO

CHMBOIJIOB

2.6

Pemarts cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKIIFOYAIOIINAE KBAJIPATHOE HEPABEHCTBO,
n300pakaTh pelIeHUEe CUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aIIMCHIBATH PEIICHUE C TIOMOILBIO

CHMBOIJIOB




2.7

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX
3a1a4y

OyHKIMH

3.1

Pacrnio3HaBaTh (yHKIIMU M3y4YCHHBIX BUIOB. [10Ka3bIBAThH
CXEMaTHYECKH PaCIOIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH rpadukoB pyukmuii Buga: y=KX, y=kx+b,
y=k/Xx, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HAYCHHI

K03 (UIIMEHTOB, ONUCHIBATH CBOMCTBA (QYHKIUN

3.2

[Toka3piBaTh CXeMaTUYECKH PACIIOIOKEHUE HA
KOOPJMHATHOM MIIOCKOCTHU TpapukoB GyHKUIMN BUIA Y =

VX, Y = |X| 1 onuchIBaTh CBOICTBA PyHKIINI

3.3

Ctpoutb 1 U300pakaTh CXeMaTUYECKH rpaduKu
KBaIpaTUYIHBIX (YHKIIHUA, ONTUCHIBATH CBOMCTBA

KBaIpaTUYHBIX QYHKIUN MO UX Tpaduram

3.4

Pacnio3naBaTh KBaipaTUYHYIO QYHKIHMIO 11O (hopMmyIIe,
MPUBOIUTH MPUMEPHI KBAAPATUYHBIX (PYHKIMI U3

peabHON KU3HU, (PUIUKH, TEOMETPUU

Apudmernueckas u TeoMeTprudecKas Iporpeccuu

4.1

PacmoznaBaTh apuMETHIECKYIO U TEOMETPHUUECKYIO

IIPOTPECCUU MPHU PA3HBIX CIIOCO0AaX 3aJaHUS

4.2

BhITIONHATH BRIUKCIEHUS C UCTIONIb30BaHUEM (opMyIT N-
ro wieHa apupMeTUIeCKOl U TeOMETPUIECKON

IPOrPECCHii, CYMMBI IEPBHIX N YICHOB

4.3

4.4

I/I3o6pa>1<aTL YJICHBI ITOCJICAOBATCIbHOCTH TOYKAaMH Ha

KOOPJIWHATHOM IJTIOCKOCTH

Pematn 3aJa4H, CBA3aHHBIC C YHMCJIOBBIMU

IIOCICAOBAaTCIBHOCTAMM, B TOM 4YHCJIC 3aJa4H U3




peaIbHON KU3HHU (C UCIOJIb30BAaHUEM KAJIbKYJISATOPA,

IU(POBBIX TEXHOJIOTUIA)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Hucna v BRIYUCIEHUA
JpoOu OOBIKHOBEHHBIE U JIECITUYHBIC, IEPEXO OT OTHOU
11 ¢dopmsl 3ammcu Apobeii k apyroi. [lonarue panroHanIbHOTO
' 4yucra, 3aich, CPABHEHUE, YIOPSAOUMBAHUE PALIMOHATBHBIX
yucen
1o ApudmMernyueckue TEHCTBUS C PAIlMOHAIBHBIMU YUCIIAMH.
' Pemenue 3a1ay u3 peasibHOM MPAKTUKKU HA YaCTH, HA APOOU
CrerneHb ¢ HaTYpaJIbHBIM TOKa3aTeaeM: ONpe/ieJIeHue,
1.3 npeoOpa3oBaHre BHIPAXKEHUM Ha OCHOBE OTPE/EICHHs, 3aIUCh
OOJBIINX YHCEN
[TporeHTsl, 3aMMch MPOIIEHTOB B BUAE IPOOU U APOOH B BUJIC
14 IIPOLEHTOB. Tpy OCHOBHBIE 3a/1a4X HA TPOLCHTHI, PELICHUE
3a71a4 U3 PeabHOMU MPAKTUKU
Le [IpuMeHeHne MPU3HAKOB JIETUMOCTH, PA3JIOKEHUE Ha
' MHOKHUTEIN HATYPAIbHBIX YUCET
L6 PeanbHbie 3aBUCUMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHast
' MPOMOPIHUOHATBEHOCTH
2 Anrebpandeckue BbIpaXKECHUS
’1 [IepemeHHbIE, UMCIOBOE 3HAUEHNE BBIPAKEHUSI C IEPEMEHHOM.
' JlonmycTrMble 3HaYEHHS IEPEMEHHBIX
’ 5 [IpencraBieHne 3aBUCUMOCTH MEK1Y BEIMYNHAMU B BUJIE
' dbopmyibl. Beraucienus no ¢popmysinam
23 [IpeoOpa3zoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXKAECTBEHHO
' pPaBHBIC BBIPAKECHUS




2.4

CBOJCTBA CTENEHU C HATYPAJIBHBIM MOKa3aTeIeM

OnHouneHsl 1 MHOrowieHsl. CteneHs MHOroujieHa. CloxxeHue,

o BbIUNTAaHUE, YMHOKEHUE MHOT'OWICHOB
dopmybl COKpaIEHHOTO YMHOKEHUSI: KBAJpaT CyMMBbI U
2.6 KBaJipaT pazHocTu. Popmysa pa3HOCTH KBaapaToB. Paznoxenue
MHOTO4JICHOB HA MHOKHTEIN
3 VYpaBHeHus
31 VYpaBHeHUE, KOpEHb YpaBHEHUS, ITpaBuiia NpeoOpa3oBaHUs
' ypaBHEHUS, PABHOCWIIBHOCTH YPaBHEHHIA
32 JIuHeitHOEe ypaBHEHUE C OJTHOW MEPEMEHHOM, YUCIIO KOPHEH
' JIMHEVMHOTO YPABHEHHS, PEIIEHNUE JINHENHBIX YPABHEHUN
33 CocraBneHue ypaBHEHH 110 yCIIOBUIO 3a1a4n. Pemenue
' TEKCTOBBIX 33/1a4 C MMOMOIIBI0 YPaBHEHU
3.4 JIuneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpadux
Cucrema IByX TUHEHHBIX YpaBHEHH C ABYMS MTEPEMEHHBIMHU.
3.5 Pemenue cuctem ypaBHeHH ciocoOOM moAcTaHOBKU. [Ipumepsl
pEIIeHUs] TEKCTOBBIX 337a4 C TIOMOIIBIO CUCTEM ypaBHEHUI
4 Koopnunate! u rpaduku. OyHKImu
4.1 Koopannara Touku Ha npsamon
45 YucnoBble TPOMEXYTKU. PaccTosiHrE MEXTy TBYMST TOUKaMU
' KOOPJIMHATHOM MPSIMOU
43 [IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuumcca u
' OpAMHATA TOYKU HAa KOOPAMHATHOM MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3amanubix Gpopmynamu. Yrenue rpadukon
' pealbHBIX 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux dynkiuu. CBoiicTBa PyHKIINIMA
4.6 JIuneitnas ¢pynkuus, e€ rpaduk. 'padux pyHkuuu y = [x|




47 I'padpuueckoe penieHrie TMHEHHBIX YPaBHEHUN U CUCTEM
. JIMHEWHBIX YPaBHEHUN
8 KVIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Uucna v BIUUCIICHUSA
11 KBagpatneiit kopenb u3 uncia. [loastue 06 uppanroHaIbHOM
. gucie. JlecaTuaablie TPUOTHNKEHUS UPPALMOHATBHBIX YHCEI
CaoticTBa apu(pMeTHIeCKIX KBAJAPATHBIX KOPHEH U UX
1.2 NpUMEHEHHUE K TPEOOPA30BAHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSAM. J|elCTBUTEIbHBIE YHCIa
13 Crenens ¢ 1enpIM nokasareneM u e€ ceorcra. CranaapTHas
' 3aIUCh YUCla
2 AnreOpandecKkue BIPpaKESHUS
’1 KBanparHseiil TpEXuiieH, pa3yIoxKEeHUE KBAIPATHOrO TPEXUICHA
. HA MHOXUTEIU
AnrebOpanudeckast Apoo6s. OCHOBHOE CBOWCTBO alre0pandecKkoi
2.2
npodu
CrnoxxeHue, BBIYMTaHUE, YMHOKEHHE, JIEJICHUE allreOpanyecKux
2.3
npoben
2.4 PanronanbHbie BRIpAKEHUS U UX NPeoOpa3oBaHUe
3 YpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, popmysa KOpHEH KBaIpaTHOTO
. ypaBHeHus. Teopema Buera
3.2 Peuienne ypaBHeHHU, CBOAAIINXCS K JIMHEWHBIM U KBaIPATHBIM
3.3 [IpocTeitmue ApoOHO-palMOHATBHBIE YPaBHEHUS




['paduueckas uHTEpHIpEeTalvsl YpaBHEHUH C ABYMSI
24 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHH C JBYMSI
. nepeMeHHbIMH. [Ipumeps! perenns cucTeM HeTUHEHHBIX
YpaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Perenue TeKCTOBBIX 3a/1a4 anredpandyeckuM crocoooM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NEpEMEHHOMN
3.8 PaBHOCHIIEHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEPaBEHCTBA C OIHOU MEPEMEHHOMN
3.10 CucTembl JIMHEMHBIX HEPABEHCTB C OJHON EPEMEHHON
4 OyHKIIH
[Tonarue ¢pynkuuu. O01aCTh ONPEACIEHUS U MHOKECTBO
4.1
3HaueHud QyHkiuu. CriocoOsl 3aaHus GyHKIUN
4.2 I'paduk pynkuuu. YreHrue cBOMCTB PYHKIIUU O €€ rpaduky
43 [Ipumepsl rpad@ukoB GyHKIHA, OTPAKAIOIINUX PEAIbHbBIE
' IIPOLIECCHI
14 @OyHKIINHY, OTIMCHIBAIOIINE MPSIMYIO U 00paTHYIO
' NPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX TPapUKu
4.5 OyHKIMH Y =X?, Y = X?
4.6 OyHkuu Y = Lx, y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUI U CUCTEM YpaBHEHHM
9 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
1 Hucna v BRIUUCIEHUA




P AIMMOHAJIBHBIC YHUCJIa, UPPALUOHAIIbHBIC YUCJId, KOHCYHLIC 1

t OECKOHEUHbIE IECATUYHBIE ApOo0U
MHOK€ECTBO IEUCTBUTENBHBIX YUCEI, JCUCTBUTEIIBHBIE YMCIIA KaK
Lo OEeCKOHEUHBIE IecITHUHbIE 1poOu. B3anMHO oiHO3HAYHOE
' COOTBETCTBHE MEXAY MHOKECTBOM JACHCTBUTEIIbHBIX YUCET U
KOOpAMHATHOM mpsiMoil. CpaBHEHUE JEHCTBUTEIbHBIX YUCE
1.3 Apudmernyeckue TEHCTBUS C IEUCTBUTEILHBIMU YHCIAMU
N3mepenus, npubnauxenus, olueHku. PazmMepsl 00beKTOB
OKPY’KAIOLIEr0 MUPA, IJIUTEIBHOCTD MPOLECCOB B OKPYKAIOIIEM
1.4 mupe. [IpubnmkEHHOE 3HaYeHNE BETMYMHBI, TOYHOCTh
npubmmkenus. Oxkpyrienue uncen. [Ipukuaka u oneHka
pPEe3yJbTAaTOB BHIYUCICHHI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OHOW MEPEMEHHOMN
’5 JIuneitHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASIIMXCS K
. JIMHENHBIM
23 KBangpaTHoe ypaBHeHue. Penienne ypaBHEHUH, CBOISAIIMXCS K
' KBaJpaTHBIM
Y bukBanparnoe ypaBHenue. [IpumMepsl penienus: ypaBHEHUM
' TPEThEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIU
2.5 Pemienne npoOHO-paliMOHANIBHBIX YPaBHEHHM
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHuUE ¢ AByMsI IEPEMEHHBIMU U €r0 Tpaduk
28 Pemrenne cucreM nByX JIMHENHBIX YPABHEHUH C ABYMS
' EepEMEHHBIMU
’9 Pemenne cucrem IByX ypaBHEHUH, OAHO U3 KOTOPBIX JIMHEWHOE, a

JPYroe — BTOPO# CTENEeHU




I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUN C JBYMS

2.10
epeMEHHBIMHU
211 Pemenne TeKCTOBBIX 3a/1a49 anreOpandeckuM Crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA
2.13 Pemiennie TMHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM
2.14 Pemenne cucrem JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOMN
2.15 KBagparHble HepaBeHCTBa
I'padmaeckas uHTEpIIpETAITNS HEPABEHCTB U CUCTEM HEPABEHCTB C
2.16
JBYMSI TIEpEMEHHBIMHA
3 OyHKIINH
31 Ksanpatnunas pynkius, e€ rpaduk u cpoiicta. [lapabona,
' KOOPJIMHATHI BEPIIMHBI NapadoJibl, OCb CHMMETPUU NTapadoIibl
3.2 I'paduku Gyukuuit y=Kkx, y=kx+b u ux cBoiictsa
3.3 I'paduxu Gynakuuit y=Kk/x, y = X° u ux coiicra
3.4 I'padmku dhyHKIMIA , ¥ UX CBOWCTBA
4 UucnoBblie MOCIEA0BATEILHOCTH
Ornpenenenue v CrocoObl 3aaHUs YUCTOBBIX
4.1 nocJieIoBaTeNbHOCTEN. 3alaHNe MOCIe10BaTEIbHOCTH
peKkyppeHTHOM (hopMyIoi u GopmMyJioi N-ro wieHa
45 Apudmernyeckas nporpeccus. Dopmyibl N-To uieHa
' apu(PMETHIECKON MPOTPECCHU, CyMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckas nmporpeccusi. @opmyiisl N-TO WieHA
' T€OMETPUYECKON POrPECCUH, CYMMBI TIEPBHIX N YWICHOB
N3o0pakeHne uieHOB apu(PMEeTUIECKON U TeOMETPUIECKOMN
4.4 MPOrPECCUM TOUKAMHU HA KOOPJIAMHATHOM TIOCKOCTH. JIMHEHHBIN 1
AKCIIOHCHITNATIBLHBIN POCT
4.5 CroxHbIE IPOLICHTHI







HNPOBEPSAEMBIE HA OI'2 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro

TpeOOBaHUA

IIpoBepsieMble TpeOOBaHUSA K MPeIMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmMbl OCHOBHOI'0 0011ero 00pa3oBaHUs Ha

ocaoBe ®PI'OC

YMeHure onepupoBaTh MOHITHAMU: MHOXXECTBO,
MTOJIMHOKECTBO, OTlepaIliy Hal MHOYKECTBAMH;, YMCHHUE
OIepupoBaTh MOHATHIMU: Tpad, CBA3HBIN Tpad, 1epeBo,
IIUKJI, TIPUMEHSITh X MIPU PEUICHUH 33J1a4; YMECHHE
UCTIOJIb30BaTh TpaduuecKoe MPeICTaBICHUEe MHOKECTB
JUTSI OTTMCAHUS PEATBHBIX TPOIECCOB U SIBIICHUH, MpU

pElIeHUH 3aa4 U3 IPYruX YYEeOHBIX PEeIMETOB

YMeHHne onepupoBaTh NOHATUAMU: ONPEIECIICHHE,
aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO; YMECHUE
pacIio3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKA3bIBaHUM

YMeHue ornepupoBaTh NOHATUSIMHE: HATypaJIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHCJIIO, ICIMMOCTh HATypaJIbHBIX
YHCEII, TPU3HAKH JICTUMOCTH, LIEJI0C YHUCII0, MOTYIIb
yucia, OOBIKHOBEHHAs IpoOb U JIeCSITUIHAsS JPOOb,
CTaHJAPTHBIN BU YKCIIa, PAIIMOHATIBLHOE YHCIIO,
UppaLMOHAIBHOE YUCIIO, apU(PMETUUECKUN KBAAPATHBIN
KOPEHb; YMEHHE BBIMOIHATE ACHCTBUS C YHCIIAMHU,
CpPaBHUBATH W yIOPSAI0UYNBATH YHCIA, TIPEIACTABIATh

Yyucia Ha KOOPJAWHATHOW MPSIMOM, OKPYIJISATh YUCIIA;




YMCHHUEC ACJIaTh IIPUKHUAKY W OLICHKY pE3yjibTaTa

BBIYUCIICHUMN

YMeHue onepupoBaTh NOHITUSIMU: CTENEHb C IEJIBIM
nokasaresneM, apupMeTHIECKU KBaJApaTHBIN KOPEHb,
MHOTO4JICH, ajarebpandeckas 1po0Ob, TOKIECTBO;
3HAKOMCTBO C KOPHEM HATypajbHOM CTENEHU OOJbIIIe
€IMHUIIBI; YMEHUE BBITOIHATh Pacu€Thl O PopMyliaMm,
npeoOpa3oBaHus LEJbIX, IPOOHO-PAIIMOHAIBHBIX
BBIPA)KEHUI U BBIPAXKEHUN C KOPHIMU, PA3JIOKEHUE
MHOTOYJIEHA Ha MHOXHUTEJIN, B TOM YHUCIIE C
HCIOIb30BaHUEM (POPMYIT pa3HOCTH KBAJIPaTOB U

KBaJIpata CyMMBbI U pa3HOCTHU

YMeHHE ONepupoOBaTh NOHATUSAMMU: YUCIOBOE
PaBEHCTBO, YPABHEHUE C OJHOM ITEPEMEHHON, YUCIIOBOE
HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHUE
peniaTh JMHEHHbIE U KBaJIpaTHbIE YpaBHEHUS, APOOHO-
palrOHAaJIbHBIE YPABHEHHUSI C OJJHOM [TIEPEMEHHOM,
CUCTEMBI JBYX JIMHEUHBIX YPABHECHUM, JIUHEHUHbIC
HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U APOOHO-
palroOHaIbHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, B
TOM YMCJIE IPU PELICHNUH 33724 U3 IPYTUX IPEAMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHE UCII0JIb30BATh
KOOPAMHATHYIO MPSMYIO U KOOPIWHATHYIO IIJIOCKOCTh
TUTsl 1300paKeHUS PEIICHN YpaBHEHUHN, HEPABEHCTB U

CHCTCM

YMeHue oneprupoBarh NOHATUAMU: QYHKIMSL, rpaduk
GbyHKIMU, HYTU QYHKIMH, TPOMEXKYTKH

3HAKOIIOCTOAHCTBA, ITPOMCIKYTKHU BO3paCTaHUA,




yObIBaHUs1, HAUOOJbIIIEE U HAUMEHbBIIIEE 3HAUCHUS
GYHKIIUW; YMEHUE OTIEPUPOBATH MOHITHAMU: TIpsiMast
MIPOTTOPIIMOHATLHOCTh, JIMHCWHAS (PYHKITHS,
KBaJpatuyHas (yHKIHS, OOpaTHas
MPOTOPIIMOHATLHOCT, TTapadoia, Turepoosa; yMeHue
CTpouTh Tpaduku GYHKIIMMA, UCTIONH30BATh TPAPUKHU IS
ONPEEIICHUS] CBOMCTB IMPOLIECCOB Y 3aBUCUMOCTEM, IS
pelIeH s 3a71a4 U3 APYTUx y4eOHBIX MPEIMETOB U
peaIbHOM KU3HH;, YMEHUE BhIpaXXaTh (OPMYyJIaMH

3aBUCUMOCTHU MCXKY BCIMYHNHAMUA

YMeHue onepupoBaTh NOHATUAMMU:
MOCIIEI0BATENbHOCTD, apupMeTHIecKas 1
r€OMETPUYECKAsI IPOrPECCUN; YMEHHUE UCTIOJIb30BATh
CBOICTBA MMOCIEA0BATEIHLHOCTEHN, (POPMYJIIBI CYMMBI U
00111eTo WwieHa MU pPelIeHnH 3a]1a4, B TOM YHCIIe 3a1a4

U3 IPYTUX y4eOHBIX MPEAMETOB U peaTbHOM KU3HU

YMeHue pelath 3a/1a4n pa3HbIX TUIOB (B TOM YKCIIE HA
IPOLIEHTHI, I0JIU U YaCTH, IBI>KEHUE, paboTy, LIEHY
TOBapOB U CTOMMOCTbD IMOKYIIOK U YCIIyT, HAJIOTH, 3a1a41
13 00JIaCTH YIPABIICHUS IMYHBIMU U CEMEUHBIMU
(¢uHAHCAMM); yMEHUE COCTABISAThH BBIPAKECHUS,
YPaBHEHMS], HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO
3a/1a4M, UCCIIEI0BATh MOJYYEHHOE PELICHUE U
OLIEHUBATH MPABAONOJO0HOCTD MOJYYEHHBIX

pE3yNbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA,
OTPE30K, IpsiMasi, JIy4, JIOMaHasl, yrojl, MHOIOYT'OJIbHUK,

TPEYroJbHUK, pABHOOEAPEHHBIN U paBHOCTOPOHHUM




TPEYTOJbHUKH, TIPSIMOYTOIBHBIA TPEYTOIBHUK,
MeamaHa, OMCCEKTpHCa U BHICOTA TPEYTOIHHUKA,
YEThIPEXYTOJBHUK, TTapajieIorpaMm, poMoO,
MPSIMOYTOJIEHUK, KBAJIpaT, TPAIEIUsT; OKPY>KHOCTb,
KpYyT, KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU
dburypamu; ymeHue penaTh 3a/1aqu, B TOM YUCIIE U3
MOBCEHEBHOM JKU3HU, HA HAXO0KICHUE TEOMETPUUECKHIX
BEJIMYUH C MPUMEHCHHEM U3YUCHHBIX CBOHCTB QUTYD H

dbakToB

10

YMeHure onepupoBaTh MOHATUSAMU: PAaBEHCTBO (UTYP,
PaBEHCTBO TPEYTOJILHUKOB; MApaUICTbHOCTh U
MEePIEHANKYIIPHOCTh TMPSIMBIX, YT'OJI MEXKTY MPSIMBIMH,
MEePICHANKYJISAP, HAKIIOHHAS, TPOEKIIHSI, ITO001e
¢buryp, nog00HbBIE TPEYTOTLHUKH, CHMMETPHS
OTHOCHUTEIHHO TOYKH U TPSIMOIi; YMEHHE pacro3HaBaTh
PaBEHCTBO, CAMMETPHIO U TIojjo0ue Guryp,
napauieIbHOCTh U TIEPIICHAUKYISIPHOCTD TPSMBIX B

OKpYXaloIlleM MUpPe

11

YMeHue onepupoBaTh NOHATUSAMMU: JJIMHA, PACCTOSHHUE,
yroi (BeIM4YuHa yria, CHHYC U KOCUHYC yriia
TPEYroJIbHUKA), TUIONIA/h; YMEHHE OLICHUBATh pa3Mephl
MPEeIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE
MPUMEHSTH (DOPMYJIIBI IEPUMETPA | TUTOIIA TN
MHOT'OYT'OJIBHUKOB, JIJTMHBI OKPY>KHOCTH U ILTOIIaAN
Kpyra, o0beMa MpsiMOYToJIbHOTO MapalieNenumnesa;
YMEHHE MPUMEHSTh NMPU3HAKH PABEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHUKA,

teopeMy Ilucdaropa, Tpuronomerpuyeckue




12

COOTHOIIICHHS JIJIS1 BEIYUCIICHUS JTMH, PACCTOSTHHH,
IJIOIIAIEH

YMenune n3o0paxkarh miockue GUrypsl 1 ux
KOMOMHAIMHU, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKHU, C
MTOMOIIBIO YePTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX

CpPCACTB I10 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYTOJIbHAS
CHCTEMa KOOPJUHAT; KOOPJAUHATHI TOUKHU, BEKTOP,
CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOPA HA YUCIIO,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB; YMEHHUE
WCMOJIb30BaTh BEKTOPHI U KOOPJAUHATHI JJIs
NPEACTABICHUS TAHHBIX W PEIIECHUS 3aJ/1a4, B TOM YHCIIEe

U3 JIPYyruX Y4EOHBIX MPEIMETOB U PEATbHOMN )KU3HU

14

YMeHue oneprupoBarh NOHATUIMU: CTOJIOUKOBBIE U
KPYrOBbI€ AMarpaMMbl, TaOIHIIbI, CPEHEE
apumMernyeckoe, MeAMaHa, HaudoJIbIIEE U
HalMEHbIIee 3HAUEHMs], pa3Max YUCIOBOro Habopa;
YMEHHUE U3BIIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIUIO, TPEICTABICHHYIO B
Ta0JIMIAX U HAa AMarpaMmMmax, OTPaKarollyt0 CBOWCTBA U
XapaKTEPUCTHUKH PEaJbHBIX MPOLIECCOB U SBJICHU;
YMEHUE PACIIO3HABATh N3MEHUMBbBIEC BEIMYNHBI B

OKPY’KaroleM MUpPE

15

YMeHune onepupoBaTh MOHATUAMU: CIyYaWHBIHN OIBIT
(crmydaiiHbIN YKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE
(371eMeHTapHBINA UCXO/T) CIIYHalHOT'O OMBITA, CydyailHOE
coOBITHE, BEPOSATHOCTh COOBITHUS; YMEHHE HAXOJIUTh

BEPOATHOCTH CIIyYaHHBIX COOBITUH B OMbBITAX C




PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;
YMEHHE pEeIaTh 3aJa41 METOJOM OPraHU30BaHHOTO
nepedopa U ¢ UCIOIb30BAHUEM TPaBUiIa YMHOKEHUS;
YMEHHUE OIICHUBATh BEPOSITHOCTU PEATHHBIX COOBITHI H
SIBJICHUM, TOHUMATH POJIb IPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MUPE U B
YKW3HU; 3HAKOMCTBO C IMOHATUEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHUCET U €ro

POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BeIOUpaTh NOAXOASIIUN U3YUYEHHBIA METO/T JJIs1
pelIeHus 3aa4i, IPUBOAUTH IPUMEPHI
MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U
KU3HU, paClO3HABATH MPOSIBJICHUE 3AKOHOB MATEMATUKH
B UCKYCCTBE, OIUCHIBATh OTACIbHbBIE BBIIAIOIINECS
pE3YJIbTATHI, MIOJIYYEHHBIE B XOJI€ Pa3BUTHUS MATEMATUKHA
KaK HayKH, IPUBOJINTH MPUMEPHI MATEMATUYECKHUX
OTKPBITUH U UX aBTOPOB B OT€UYECTBEHHOW U BCEMUPHOU

HCTOpHUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna u BRIYUCICHUSA
1.1 Harypanbnsbie u ueneie uncna. [IpuzHaku 1eIMMOCTH LENBIX YHCEIT
1o OOBIKHOBEHHBIE U JECATUUHBIE IPOOH, IPOLEHTHI, OECKOHEUHbIE
' MepUoANYECKUE Tpodu
13 Pammonanpabie yncna. Apudmerndeckue onepanuu ¢
' palMOHAJIbHBIMU YHCIAMHU
14 HeiicTBuTenbHbIC YuCa. ApudmMeTrniecKkue orneparuu ¢
' NEHCTBUTENBHBIMU YUCIAMU
Le [TpubamkEHHBIC BEIYUCIICHUS, TPABUIIa OKPYTJICHUS, TPUKUJIKA U
' OIICHKA PEe3yJbTaTa BbIUUCICHUN
2 Anredpandeckre BbIpaXKEHUS
2.1 BykBeHHbI€ BbIpaKeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
’ 5 Crenens ¢ uenbiM nokaszareneM. CTeneHs ¢ pauoHaIbHbIM
' nokasareneM. CBOICTBa CTENEHU
2.3 MHorouJieHbl
2.4 AnreOpaunueckast JpoOb
” 5 ApupmMernuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBus ¢
' apuPpMETHIECCKUMU KOPHSIMHU HATYPATLHON CTETICHU
3 YpaBHEHUS U HEPABEHCTBA
a1 Lenbie u qpoOHO-paloHabHbIE YpaBHEHUSI. CHCTEMBI U
' COBOKYITHOCTH YPaBHEHHI
3 [enbie u ApoOHO-palOHANIbHBIE HEpaBeHCTBA. CUCTEMBI U
' COBOKYITHOCTH HEPABEHCTB
3.3 Pemmenne TeKCTOBBIX 3a/1a4




YucnoBkI€ MOCIEI0BATECIILHOCTH

4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS ITOCICIOBATEILHOCTEN
42 Apudmernueckas u reomerpudeckas nporpeccun. Popmyna
' CJIOXKHBIX MTPOLIEHTOB
5 DyHKIIUA
OyHK1Ms, criocoObl 3a1anus GyHkiuu. ['paduk yHkmm.
O6nactb onpenenaeHuss 1 MHOXKECTBO 3HaueHu pynkiuu. Hynu
5.1 ¢ynkuuu. [TpoMmexxyTku 3HaKonocTossHCTBA. [IpomMexyTku
MOHOTOHHOCTH (PYHKITUH. MaKCUMyMbI 1 MUHUMYMBI (D YHKITHH.
Haubonbiiee u HauMeHblee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE
6 Koopannatel Ha IpsAMOM U TTIOCKOCTH
6.1 KoopaunaTthas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckure (pUrypbl 1 KX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyroJibHUKH
7.4 OKpY>XHOCTb U KpYT'
7.5 N3mepeHne reoMeTpuyecKux BeITUYrH
7.6 BekTopsl Ha miiockocTu
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepostHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
VYuebnuk «Anredbpa 9» ba3ossriit yposens. [lon pemakiueit
C.A.TensaxoBckoro.mockBa «lIpocsemnienue» 2025r.
METOANYECKHUE MATEPHUAJIBI IS YUUTEJISA n
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET
1.Bcs anemenrtapnas matematuka: CpeHsisi MaTeMaTU4YecKas HHTEPHET-IIKOJIa
(http://www.bymath.net)
2.3amauu 1o reoMeTpun: THGOPMAIIMOHHO-TTIOMCKOBAsI CUCTEMa
(http://zadachi.mccme.ru)
3.MareMaTrKa B IOMOUIb IIKOJIBHUKY U CTYACHTY (TECTHI [0 MaTeMaTuKe online)
(http://www.mathtest.ru)
4 Maremaruka. lIkona. bynymee. Cait yuurens marematuku A.B. [lleBknna
(http://www.shevkin.ru)
5.Marematnyeckoe oOpa3oBaHue: MPOILIOE U HacTosmee. MuTepHer-0ubnmoreka
o MeToIMKe TnpernoaaBanus mareMmatuku (http:// www.mathedu.ru/)
6.Caiit anemeHTapHoil MaTeMaTuku Jmutpus I'ymumna
(http://www.mathnet.spb.ru)
7.0dbunuanbapiii uHGopmarmonHeii noptan EI'D (http:/www.ege.edu.ru/)
8.Ommmvnuansl. [napranka EI'D mo maTeMaTnke: BApUaHThI, pELICHUS
(http://shpargalkaege.ru/)
9.Poccuiickas cTpaHnLia MEKIYHAPOAHOIO MAaTEMAaTHYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®@ectuBans negarornueckux uaei «OTKPBITHIN YpOK» (IIpenoiaBaHue
marematukn) (http://festival.l1september.ru/arti cles/subjects/1)
11.Caiir Anexcannpa AnekcanapoBuya JlapuHa (MaTemMaTuka, peneTuTop)

(http://alexlarin.net/)


http://mathkang.ru/

12.Caiit yunrena matematuku Enensl MuxaitioBHbl CaBUEHKO
(http://lesavchen.ucoz.ru/)

13.Caiit penepanbHOro MHCTUTYTA NeAarornueckux nusmepenuit (http://fipi.ru/)
14.Bcst MaTemMaTHKa — BbICIIAsi MaTEMaTHKa, MPUKJIaIHAs MaTeMaTHKa,
MaTeMaTU4YeCKUEe METO/Ibl B SKOHOMHUKE, (PUHAHCOBAsi MaTeMaTHKa
(http://www.allmath.ru/)

15.Math.ru (http://www.math.ru/)



http://www.math.ru/
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