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IHosicHuTEeNLHAA 3aNIUCKA

Anrebpa sBISE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOILIETro
oOpa3oBaHMs: OHAa OOECIEYMBAET U3YUYEHUE APYTUX JUCUUIUIMH, KaK €CTECTBEHHO-
HAyYyHOro, TaK M TyMaHUTAPHOTO IMKJIOB, €€ OCBOCHHME HEOOXOIUMO s
OpOAOKEHUsT 00pa3oBaHMs U B MOBCEIHEBHOW kU3HU. Pa3BuTHe y 00ydarommxcs
Hay4YHBIX TIPEACTABICHUN O MPOUCXOXKIECHUUM U CYIIHOCTU aIreOpandyecKkux
abcTpakiui, crocobe OTpaKeHUs] MaTeMaTHYeCKOW HAyKOW SIBJICHUM W MPOIECCOB B
MPUPOJE U OOLIECTBE, POJIU MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUU
U B IMPaKTUKE COCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAUECTB
MBIIUICHHS, HEOOXOAUMBIX [IJIsl aJanTaliid B COBPEMEHHOM IM(POBOM OOIIECTBE.
N3yuenne anreOpbl obOecrmeurnBaeT pa3BUTHE YMEHHS HaOII0aaTh, CpPAaBHUBATH,
HaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTU MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHUS W BBIBOABI, (POPMYJIUPOBATH
yrBepxacHUs. OcBOoeHHE Kypca aireOpbl 00ecleyrMBaeT pa3BUTUE JIOTHYECKOIO
MBIIUIEHUS] OOYYarOUIMXCsA: OHM HCIOJIb3YIOT JEAYKTUBHbIE M HHJIYKTUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeAnojaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOSATEIBHON
JESITeIbBHOCTH 00YYarolMXcs, O3TOMY CaMOCTOSITEIbHOE PELIEHUE 3aJau SIBISIETCS
peanzanuen AesiTeIbHOCTHOIO IPUHLUIIA O0yUEHUSI.

OO0uas xapakTepuCcTHKA Y4eOHOro nmpeamera

B cTpykType nporpaMmbl yueOHOTO Kypca « Anredpa» AJisi OCHOBHOI'O OOIIEro
00pa3oBaHUsI OCHOBHOE€ MECTO 3aHHUMAIOT COJIEPXKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUMCICHUS», «AsreOpanueckue BbIpAXKEHUS», «YpaBHEHUS W
HepaBeHCTBA», «DyHKIMn». Kaxaas u3 3TuX COAEpKATEIbHO-METOAMYECKUX JIMHUN
pPa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICUCTBYS C IPYTUMHU
ero JguHUAMH. B Xome wm3ydeHHs ydeOHOro Kypca OOYYarOIIMMCS IPUXOJIUTCS
JIOTUYECKHU pacCyXAaTh, UCIOJIb30BATh TCOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M C
OTUM B TpOrpamMMy y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIE OCHOBBI
JIOTUKH, TIPEJCTaBJICHHBIE BO BCEX OCHOBHBIX pa3lellax MaTeMaTUYeCKOIro
oOpa3oBaHHS W  CHOCOOCTBYIOIIIME  OBJIAJICHHIO  OOyYarOIIUMHCS  OCHOB
YHUBEPCAIBHOTO MAaTEMAaTHYECKOTO s3blka. CoOmepiKaTelbHOW W CTPYKTYPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conepxxanue JmHUM «Yucma ©  BBIYMCICHUSD) CIYKWAT OCHOBOWM  JIJIA
JTadbHEUINero M3y4eHUss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BaThCs aJITOPUTMaMH, a
TaKKe MPUOOPETECHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEIHEBHOMN
KU3HU. Pa3BuTHE TOHATHS O 4YMCIieé HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIIBHBIMM W HPpPallMOHAIBHBIMH YHCIIaMH, (HOPMHUPOBAHUEM
MpEeJICTaBICHUN O JEHCTBUTEIILHOM YHCIIe. 3aBEPIIEHUE OCBOCHMS YMCIIOBOM JIMHUU
OTHECEHO K cpefHeMy 001IeMy 00pa30BaHHMIO.



ConepxaHue OBYX aireOpandeckux JIMHUN — « AIredpanyeckue BhIPAKECHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUYaIOIIMXCA
MaTEMaTUYECKOro armapara, HeoOXOIMMOIOo [UJIsi pElIeHHs] 3aJad MaTeMaTUKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHusi y4eOHBIM MaTepuan TPYHIUPYETCS BOKPYT pPAIMOHAIBHBIX
BbIpOKEHUU. AJreOpa JAEMOHCTpUPYET 3HAYCHUE MATEMATHKW Kak S3bIKa s
MOCTPOCHHSI MATEMATUYECKUX MOJIEIIEH, ONMCAHUS TIPOLIECCOB U SIBIICHUI PEabHOTO
Mupa. B 3amaun o00yuyeHuss anreOpe BXOIAT TaKXKe JNalbHEWIIEe pPa3BUTHE
AITOPUTMHYECKOTO MBIIUIEHHS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
MHQOpPMATUKHA, W  OBJAJEHUE  HABBIKAMU  JICAYKTUBHBIX  PaCCYKICHHM.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPaKCHWS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBLHO-TPAUUIECKON JIMHUMA HAICJICHO HA TOJIYYCHHE
oOy4JaronMMucs 3HaHUN O PYHKIUAX KaK BaKHEHIIeH MaTeMaTHYECKON MOJENIH IS
OMUCaHUsl U MCCIEIOBAHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUN B IPUPOJE U
obmiectBe. M3yueHne mMarepuaia CioCOOCTBYET Pa3BUTHIO Y OOyUYaIOLIUXCSI YMEHUS
WCIIOJIB30BaTh PAa3JINYHbIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yuebHOMy IUlaHy B 8-9 Kiaccax wu3ydaercs y4yeOHBIH Kypce
«AunreOpa», KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl COAEpPKAHUL:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPAXKECHUS», «YpaBHEHUS U
HEPABEHCTBA», «DYHKIIUN.

MecTo nmpeamera B y‘leﬁHOM IJIaHE

Ha usyuyenue yueOHoro Kypca «Anredpa» orBonutcs 204 gaca: B 8 kimacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B He/Ie0).

Conep:xkanue 00y4yeHust
8 kiacc

Yuci1a ¥ BBIYUCTIEHUSA

KBagparupiii kopeHb u3 uwucia. [loHsTue 00 wuUppalMOHANIBHOM YHCIIE.
JlecaTuuHble TPUONMKEHUST UppalMOHAIbHBIX uncesl. CBoONCTBa apupMETHUUECKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKECHUHN U
BBIYUCIICHUSM. J[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ 11eTbIM TIOKa3aTesaeM U e€ cBoricTBa. CTaHaapTHAs 3alKUCh YKCIA.

AsredpanyecKue BbIPAKEHUA

KBagpaTHblil TpEXUsIeH, pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWMCTBO anreOpanmdecko poOwu.
CnoxxeHrie, BBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauveckux  JIpoOei.
PanmonanbpHbie BRIpaXKEHUS U UX TPE0Opa3OBaHKE.
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YpaBHeHMS U HEPaBeHCTBA

KBaaparHoe ypaBHeHue, popmysia KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHEHHM, CBOJAIIMXCA K JIMHEHHBIM M KBaJIpaTHBIM.
[Ipocreiimne qpoOHO-palMOHAIbHBIC YPABHEHUS.

['paduueckas mHTEpHpeTalyss YpaBHEHUN C JIByMs MEPEMEHHBIMU U CHCTEM
JUHEHUHBIX YpPaBHEHMH C JByMs TNIepeMEeHHbIMHU. I[IpuMepbl pelieHusi cucTem
HEJIMHEHHBIX YPaBHEHUH C IByMs IePEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue dynkuu. O61aCTh ONpPEICTCHUSI U MHOXKECTBO 3HAUCHUN (YHKITHH.
CrnocoOsI 3a1aHust GyHKITHA.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpad@uKoB QYHKIHM, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TPSIMYIO M OOpaTHYI MpPOMOPIMOHATILHBIC
3aBHCHMOCTH, UX Tpadukn. DyukmuuY =Xx2,y=x3,y = VX, y=|x|. [paduucckoe
pelIeHne ypaBHEHU U CUCTEM YPaBHEHUM.

9 kaacce

Yuciia ¥ BBIYUCTICHUSA

PannonanbpHble yucia, MpPpaLMOHAJIBHBIE YMCIIA, KOHEUHbIE M OECKOHEYHBIE
JeCATUYHbIC ApOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YHUCIA
KaKk OECKOHEUYHBIE JIeCATHYHbIE TpoOu. B3aMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIBHBIX YACEN U KOOPAUHATHON MIPSIMOM.

CpaBHEeHHME  JCHCTBUTENBHBIX  YWCEN, apuPMETUYECKUe JCHCTBUS C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIET0 MHpA, JJIMTEIBHOCTh IPOIIECCOB B
OKpPY’KaIOILEM MUpE.

[TpubnmxkéHHoe 3HaYeHWE BEIWYMHBI, TOYHOCTh NMpuOmmKkeHus. OKpyriieHue
yucell. [Ipuknaka v oueHka pe3yiabTaToB BEIUYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pelienne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHHM, CBOASIIMXCS K KBAaJPATHBIM.
bukBanparHoe ypaBHeHue. lIpuMepsl pelieHHs ypaBHEHHHM TPETbE M YETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOXKHUTEIH.

Pemiennie apoOHO-pallMOHAIBHBIX ypaBHEHMI. PellieHne TEKCTOBBIX 3aja4
anredpanvyeckuM MEeTOJIOM.

VYpaBHeHue ¢ IByMsl TepeMEHHBIMH W ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHHUMN C JBYMS MEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHUI,
OIHO W3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpPOW cTeneHu. ['padudeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMSI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

5



Pemienne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JMHEHMHBIX HEPABEHCTB C OJHOM TmepemeHHOW. KBaaparHeie HepaBeHCTBa.
I'paduueckas wHTEprpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKUIMHA

KBampatnunas ¢ynkius, e€ rpaduk u cpoiictBa. Ilapabosa, KoOpauHATHI
BEPIINHBI TapadoJIbl, 0OCh CUMMETPHHU MapadoIbl.

I'padukn dyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.

YucaoBblie M0OCJI€A0BATEILHOCTH U NIPOTPEeCCUM

IlonsgTe 4YWMCIOBON IOCIEIOBATSIBHOCTH. 3aJaHue IIOCJICA0BATEILHOCTH
pPEKyppEeHTHOM opMyIoit u GopmMyInoi N-ro dieHa.

Apudmernueckas u TeoMmeTpuyeckas mporpeccuu. Dopmyssl N-TO  dYiIeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHl, CYMMBI IMIEPBBIX N WICHOB.

N3o0pakeHne UICHOB apu(PMETHUYECKONM W T'e€OMETPUYCCKOW MpOorpeccuit
TOYKAMU HAa KOOPJAWHATHOW IUUIOCKOCTU. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
CJ105kHBI€ TPOIICHTHI.

IlnaHupyembie pe3yJbTAThI OCBOCHUSA MPOTPAMMBI Y4eOHOT0 Kypca
«AJaredpa» HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

JINYHOCTHBIE Pe3YyJIbTAThI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHMS MpOrpaMMbl y4eOHOTO Kypca
«AJredpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHUE:

IIPOSIBICHUEM HWHTEpeca K NPOLLIOMY UM HACTOSIIEMY POCCHUHCKOU
MaTE€MAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHSIM POCCUHUCKUX MAaTEMaTUKOB
U POCCHUMCKOM MAaTEMAaTHYECKOM WIKOJIBbI, K HCIOJIb30BAHUIO ATHUX JIOCTHXKEHUUN B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpa:kIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHHIO OOSI3aHHOCTEN TpakJaHWHA M peallu3allid €ro
MpaB, MPEJACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa (HampuMmep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B PpEUICHUU MPAKTHUECKUX 3a]ay
MaTeMaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH MKU3HM A YCHEIHON NpodecCuoHaNbHON
NESTEIBHOCTY M Pa3BUTUEM HEOOXOJUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHAVBUIYATLHONW TPAaeKTOPUU OOpa30BaHUS W JKM3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHME:



CIOCOOHOCTBIO K  OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJay, PELICHHH, pacCyXXIEeHUH, yMEHHIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B MCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUS:

OpPHEHTAIlell B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX
IpeACTaBICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPHUPOIBI H
obIiiecTBa, IMOHMMAaHHEM MAaTEMaTHYECKOM HayKd Kak cdepbl YeI0BEYECKOM
JESITeBbHOCTH, 3TAamoB €€ pPa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHIN3AIIH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKA M MATEMaTHYEeCKOH KYJIbTypOH KakK CPEACTBOM
MO3HAHUSA MHpA, OBJIAJACHHEM NPOCTEHIIMMH HaBBIKAMH HCCIIEIOBATEIbCKOM
JeSITeIbHOCTH;

6) pusnueckoe BocnUTaHHe, (GOPMHPOBAHHME KYJIbTYPbl 30POBbSl H
IMOIHOHAIBLHOTO 0JIAr OOy YHSA:

TOTOBHOCTBIO IPHUMEHSTh MaT€MaTHYECKHE 3HAHHWS B HHTEpEcax CBOETO
3I0POBbSI,  BEICHHMS  3JI0pOBOro  oOpa3a  JKM3HM  (370pPOBOC  IHMTaHHE,
cOaJaHCUPOBAHHBIA PEKUM  3aHATHH M OTAbIXA, peEryispHas Qu3nUecKas
aAKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA Pe(ICKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO € MpaBa JAPyroro 4eioBeKa,;

7) 3K0JIOrHYecKOe BOCIIMTAHHE:

OpHEHTAIlMEH Ha IPUMEHCHUE MaTeMaTHYCCKUX 3HAHWM JIJIS PCIICHUS 3371a4 B
00JTaCTH COXPAaHHOCTH OKPYXKAOIIEH CPebl, INTAHUPOBAHUS ITOCTYIIKOB M OI[CHKH MX
BO3MOJKHBIX IIOCTCACTBHIM I OKPY)KAIOMICH Cpeapl, OCO3HAHHEM IJI00aIbHOTO
XapakTepa 3KOJOTHYSCKUX MPOOJIEM U IMyTEH UX PEIICHHUS,

8) amanTanmmMs K M3MEHSIIOIIMMCS YCJOBHAM COLHAJIbHON W IPHPOIHOI
cpebl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHSX HEOMPEAEIEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOCH KOMIICTEHTHOCTH 4epe3 MPAKTUYCCKYIO ACSITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUUThCS Y APYTUX JIIOJCH, TPUOOPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HAHUS, HABBIKK M KOMIICTCHIIUH U3 OIbITA JAPYTUX;

HCOOXOMUMOCTBIO B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHCJC
bopMyIMpOBaTh HM/EH, MOHSATHS, TUIOTE3bI 00 00BEKTaX W SBJICHHIX, B TOM YHCIIC
paHee  HEW3BECTHBIX, OCO3HAaBaTh JeUIUTBI  COOCTBCHHBIX  3HAHUH W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYAIlMIO, BOCIPHHHUMATh
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATH
NPUHAMAEMBIC PEIICHUS M AEWCTBUS, (DOPMYIHPOBAaTh M OIEHHBATH PHCKH H
MOCJENICTBUSL, POPMUPOBATH OIBIT.

MertanpeaMeTHbIe pe3yJbTaThl

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zosvie nocuueckue oevicmeus:

e BBIBILITH M XapaKTE€PU30BaTh CYIIECTBEHHbIEC NMPU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUIA MEXIY MOHATUSAMHU, (GOPMYIUPOBATH ONpPEAEIICHUS



MOHSTUH, YCTAHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIINNA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

o BOCIPUHUMATH, (QOPMYJIHpPOBATH U  NPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

o BBIABJISITH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeUMsi B (pakTax, JaHHBIX, HAONIOJACHUSX U YTBEPXKICHUAX, Mpejjararb
KPUTEPHUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

o JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e paszbupaTh JOKA3aTEIHCTBA MATEMATHUYCCKUX YTBEPKACHUH (MPSAMBIE U OT
MPOTUBHOTO),  TPOBOAUTH  CAMOCTOSTEIBHO  HECJIOXHBIE  JOKA3aTeIhCTBA
MaTeMaTUYeCKnX (PAKTOB, BBICTPAWBATh APTYMEHTAIMIO, NMPUBOJWTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpATH CIOCOO pemeHus y4eOHOM 3amauM (CpaBHMBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOAXOMSAIINA C yUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zosvie uccneoosamenvckue oeticmsusi:

¢ HCIIOJB30BAaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
bopMyIUpOBaThH BOIIPOCHI, bukcupytomnme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH TO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY HECIOKHBIHA
DKCIIEPUMEHT, HEOONbIIOE HCCIAEAOBAHWE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

¢ CaMOCTOSTENBHO (HOPMYJIHPOBATH OOOOIIEHUSI M BBIBOJIBI IO PE3yjbTaTaM
MPOBEACHHOTO  HAONIONCHUS,  WCCICOBAaHUS,  OICHWBATh  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHIH;

o TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE TMPOIECCa, a TaKXKE BBIABUTATH
MIPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Paboma ¢ unghopmayueii:

e BBIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh HMH(OpPMAIIUU, JTAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3a]1a4H;

o BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB M (JOPM TIPEICTABIICHHUS,

o BbIOMpaTh (OpMy TpPEACTABICHUS HMHPOPMALMM M HWLIIOCTPUPOBATH
peraeMbIe 3a/1a4l CXeMaMu, TharpaMMaMi, HTHOW rpaduKoi ¥ MX KOMOMHAIIMSIMU;

e OIICHWBATh HAASHKHOCTH HWHOOPMAIIMU IO KPUTEPHUSIM, MPEATIOKCHHBIM
YUHTEIIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

Kommynuxamuenvie ynugepcanvHule yuebHvle 0eucmeus:

¢ BOCIPUHUMATH U (HOPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMH
U TeJSIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOUKY 3PECHHSI B YCTHBIX
M THCHhMEHHBIX TEKCTax, JaBaTh TOSCHEHUS 10 XOAY pCIIeHUs 3a]adH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

e B X07i¢ 00CYXJI€HMsI 3a]]aBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMON TEMBI,
MpOoOJIEMBI, pelIaeMoi 3a/1auu, BhICKA3bIBATh UJICH, HAIICJIICHHBIE HA TIOUCK PEIICHHS,
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COTIOCTABJIATh CBOM CYXACHHMS C CYXICHUSMU JAPYTUX YYaCTHUKOB JHANOra,
oOHapyXuBaTh pa3IU4YMe U CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

o TMPEACTABIATH PE3YIbTaThl PEIICHUS 3aJ]a4H, YIKCIIEPUMEHTA, UCCIEI0OBaHUS,
POEKTa, CAMOCTOSITEIBHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad
pe3eHTAIllMU U OCOOEHHOCTEN ayAUTOPHUY;

o IOHUMATh U UCIOIB30BATH MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATHHOM
pabOTHI IPH PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

o TMPUHUMATH IIEJIb COBMECTHOHN NEATEIbHOCTH, IUIAHUPOBATH OPTaHHU3AINIO
COBMECTHON paboThl, pacmpeneisTh BUABI pabOT, IOroBapUBaThCS, OOCYXKIATh
MIPOIIECC U PE3YNIBTAT PAOO0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOCH;

e y4YacTBOBaTh B TIpyNmoBBIX (opmax paboTel (oOCykaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC INTYPMBI U JPYTHE), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM [JEHUCTBUS C JAPYTMMH 4JIEHaMH KOMAaHIbI, OIEHUBATH
KayecTBO CBOEr0 BKJIaJa B OOUIMI NPOAYKT MO KPUTEPHUSAM, CHOPMYIHpPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUSL.

Pezynamusnvie ynusepcanvuvie yuebnvle oeticmeus

Camoopzanuzayusi:

e CaMOCTOSITEJIBHO COCTaBJISITh IUIaH, AJITOPUTM pELIeHHs 3aJadd (WM €ro
4acTb), BEIOUPATh CHOCO0O pElIeHNs C YYETOM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHA C YIETOM
HOBOI MH(pOpPMALIUH.

CamokoHmMpob, IMOYUOHATLHYIL UHIMEIEKM !

¢ BIAJETH CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIlecca U pe3ynbTara
pelIeHrsT MaTeMaTHUeCKON 3a1a4u;

o TIPEIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPHU PEHICHUU 337a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

¢ OIICHMBATh COOTBETCTBHE PE3yJIbTaTa JIEATEIbHOCTU MOCTABICHHOW LIENIU U
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTHXKCHUS WM HEJOCTHXKEHUS 1IeJId, HaXOAUTh
OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl

K xoHiy oOyueHuss B 8 Kkiacce O0OydYamOIIUMHCS TOJYYUT CIEAYIOIIUE
MpEeMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30oBaTh HauyajgbHbIE NPEICTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
qucesn JJIsi CpaBHEHUSI, OKPYTJICHUS] U BBIYMCIICHUHN, U300pa)kaTh JACHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsaTh TOHATHE apU(METHYECKOIO0 KBAJPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, HCIIOJB3Yysl TMPU HEOOXOJAMMOCTH KaJbKYJSTOP, BBITOJHATDH
npeoOpa3oBaHUs BBIPAKECHHM, COAEpPX AIMX KBAJApPATHBIE KOPHHU, HCHOIB3YS
CBOWCTBA KOPHEM.



Hcnonp30oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C TOMOIIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh TMOHATHE CTENeHHM C LEeJIbIM IOKa3aTelieM, BBINOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETICHU C IEJIbIM IMOKA3aTEeJIeM.

BBITIONHATE TOXKIECTBEHHBIE MTPeoOpa30BaHus pallMOHAIBHBIX BBHIPAKEHUA Ha
OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJIEHAMH U alre0pandyeckKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[TpumensaTs mpeobpa3oBaHus BRIPAKCHUM IS PEHICHUS Pa3IMYHBIX 33134 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiate nuHEHBIE, KBaJpaTHbICE YPaBHEHUS W pallMOHAJbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mMpocTeiiive uccaeoBaHUsl YPAaBHEHUN M CUCTEM YypaBHEHH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKkux npejacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CJTH UMEET, TO CKOJIBKO, U MPOUEe).

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3aladyud K €€ anreOpandeckoi
MOJEIM C TOMOIIBID COCTABJICHUA YPABHEHHUS WJIM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4M MIOJIYUYECHHBIA PE3yJIbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, aBaTh IPaPUUECKYIO
WJUTIOCTPALIMIO MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUU

[ToHuMaTh W KCMOJB30BaTh (YHKIIMOHAIBHBIC TOHSATHS M SI3BIK (TEPMUHBI,
CUMBOJINYECKUE OOO3HAUYCHUS), OMNpPEACiATh 3HAuYCHHE (PYHKIUU TO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = X3,y = [x|, y = VX, OIHCHIBATh CBOIICTBA YHCIOBON
byHkuuu 1o e€ rpaduky.

K xonmy oOydenuss B 9 kJacce o0Oy4aromuics TMOMYYUT CIEIYIONTUE
NPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYHCTIEHUS

CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinonuate apudmernueckue AeMCTBUS ¢ pallMOHAIBLHBIMU YUCIaMU, COYeTast
YCTHbIE M MHUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALUOHATBHBIMU
YHUCJIAMU.

Haxoauts 3HaY€HHS CTENECHEH ¢ IEIbIMU MOKA3aTEeIISIMA U KOPHEMN, BEIYUCIISATH
3HAYEHMS YUCIIOBBIX BHIPAKCHUM.

OKpyrJisiTh  ICHUCTBUTENIBHBIE YHWCJA, BBINOJHITh NPUKUIKY pe3yJbTara
BBIUKCIIEHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHMs U HEPABEHCTBA

Peuiath TuHENHbIE U KBaJApAaTHbIE YPABHEHUS, YPABHEHUS, CBOMSIIHNECS K HUM,
MpocTelIme ApOOHO-paIMOHAIBHBIC YPABHEHHUS.
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Pemare cucremsl IBYX JIMHEHWHBIX YPAaBHEHMM C JBYMs IEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amaud  aNreOpandecKuM CIIOCOOOM C  MOMOUIBbIO
COCTABJICHMSI YPaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUHU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTEWIINE HCCIEAOBaHUS YPAaBHEHUM M CUCTEM YpPAaBHEHMI, B
TOM YHCJIE C IPUMEHEHUEM IpauuecKuX MpeAcTaBIeHUH (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemare nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaThb
pElIeHNE HEPaBEHCTB Ha YHUCJIOBOW MPSAMOMW, 3alUCHIBATh PEUIEHHWE C IMOMOILBIO
CUMBOJIOB.

PemaTe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOiA, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 3a7a4.

DOyHKUMHA

Pacno3naBath (yHKUMHM u3y4yeHHBIX BHUJOB. lloka3piBaTh CXeMaTUYECKU
pacrnojoXXeHWe Ha KOOPJIMHATHOM IUIOCKOCTH rpapukoB  (QYyHKIUN  BUAA:
y=kx,y=kx+b,y=kix,y=ax2 +bx +c,y=x3,y=Vx,y = |x|, B 3aBucumoctu
OT 3HaYeHUH K03()(PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth U u300pakaTh CXEMaTHYECKH TpadUKU KBAIPATUYHBIX (DYHKLHUH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX IpaduKam.

Pacno3naBaTh KBaApaTHuHyl0 (QYHKUIUIO N0 (OpMyse, TPUBOAUTH IMPHUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (DU3UKU, TEOMETPHUU.

YuciioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMeTHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
Croco0ax 3aaHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJBb30BaHHEM (GOpMyJT nN-TO  4iIeHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMBI TIEPBIX N YICHOB.

N300paxaTh ujeHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJAUHATHOM
IIJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTSIMU, B TOM
quclie 3aJaud U3 peajbHON KU3HU (C HCIOIb30BAHUEM KaJlbKYJsATOpa, LU(PPOBBIX
TEXHOJIOTHH).
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TemaTnueckoe MIAHKPOBAHME

Kuaace Pazpen/Tema KoaunuecTBO 4acoB

8 kJacc Uucna u Beruncnenus. KBagparasle KopHU 15
Yucna v BeraucieHus. CTeneHs ¢ IeIbIM IT0Ka3aTeaeM 7
Anrebpandeckue BeipakeHus. KBagpaTHbIi TpéxduieH 5
Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 15
VYpaBHeHus u HepaBeHCTBa. KBagpaTHbie ypaBHEHUS 15
VpaBuenus u HepaBeHcTBa. CUCTEMBI YpaBHEHUM 13
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12
Oyukiuu. OCHOBHbBIE TTOHATHUS 5
Oynkiuu. YucnoBsie pyHKIUN 9
[ToBTOpEeHME M 000OIIEHNE 6

9 xiacc Uucna u Beruncienus. JlelicTBUTENbHBIC YNCIa 9
VYpaBHEHHUs ¥ HEpABEHCTBA. Y paBHEHHS C OJTHOM 14
MIEPEMEHHOMN
YpaBuenus u HepaBeHCTBA. CHCTEMBI ypaBHEHUN 14
YpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBA 16
OyHKIMH 16
UmncoBble ociie10BaTEIbHOCTH 15
IToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 18

O0111ee KOJIMYECTBO YaCOB MO NMPorpaMmme 204
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Y4eOHO-MeTOAMYECKOE 00ecnieueHne 00pa30BaTeIbHOIO NMpouecca

Oobs3aTe1bHbIC yYeOHbIE MATEPHAJIBI VIS YYCHUKA

1. AnreGpa. 8 kmacc: yueb. ans oOmeoOpaszoBar. opranuzaumii / C.M.
Hukonsckuii, M.K. Tloramos, H.H. Pemeraukos, A.B. Illeskun. — 10-e u3nm., crep. —
M.: [Ipocsewmenue, 2022.

2. Anrebpa : 9-it knace, yueOnuk / C.M. Hukonsckuit, M.K. Iloramnos, H.H.
PemernukoB u np. — 10-e uzn., ctep. — Mockga : [IpocBemenue, 2023.

MeToanueckue MaTepuabl AJIsl YYUTEs

3uB b.I. Jlupaktuueckue martepuansl mo airedpe st 8§ kiacca: ydeOHoe
nocobue. — Cankr-IlerepOypr, Mockga, 2017.

[Toranos M.K. Anre6pa, 8 kiacc: quaakTU4deckue Marepuaibl. — MockBa,
2023.

[Toranos M.K. Anre6pa, 8 kimacc: padouast terpaab B 2-x yactsax. Y. 1. —
Mocksa, 2023.

[ToramoB M.K. Anrebpa, 8 kiacc: pabodas terpaapb B 2-X yacTsax. Y. 2. —
Mocksa, 2023. 978-5-09-098268-930n0Tapésa H.J[. MaremaTrka: MOTHBIA KypcC IS
NEBATUKIACCHUKOB C PELIEHUsIMU U 3a1adaMu: yueOHo-Meroa. [locoOue. — Mockaa,
2022

[Toarotoska k OI'D B 2022 roxy. Anarnoctuyeckue pabotsl. — Mocksa, 2022

3uB b.I'. Jlumaktuueckue marepuaibl 1mo anredpe st 9 kiacca: ydeOHOe
nmocodbue. — Mockaa, 2018

bpanuc B.M. Yetblpex3HauHble MaTeMaTU4eckue Tadbiuibl. — Mocksa, 2023

[ToranmoB M.K. Anre6pa, 9 kmacc: pabouas tetpanp B 2-x yactsax. Y. 1. —
Mockaa, 2023. 978-5-09-098270-2

[ToramoB M.K. Anrebpa, 9 kmacc: pabouas terpanp B 2-X yactsax. Y. 2. —
Mocksa, 2023. 978-5-09-098271-9

CnpaBo4yHHMK 1O d3jemMeHTapHoi matematuke./ M.A. Beiroackmii. — Mockaa,
2023

Henun E.I1. Anre6pa: 7-11 knacc. OnpeaeneHue, CBOMCTBA, METOAbI PEIICHUS
3aja4 B Tadammax. — Mocksa, 2023

Maremaruka. OI'D — 2023. 9 wiacc: TeMatu4yeckuil TpeHUHr. — PocToB Ha
Hony, 2022. 978-5-91724-215-6

[ToranoB M.K. Anre6pa, 9 xiacc: numakTudeckue Matepuaisl. - Mocksa, 2023

Lndposbie 00pa3zoBaTebHbIE pecypchbl H Pecypchl ceTH HHTEPHET
1. ®ynpamenrtanbHas y4yeOHas OubOnnorexka [IMI'MY um. U.M. Ceuenosa:
http://edu.rucml.ru/wlib/

13



2. Epmnas xomnexnus udposeix O6pazoBarensHbix Pecypcos: http://school-
collection.edu.ru

3. bubnmoreka 1dpoBoro 00pa3oBaTeILHOTO KOHTEHTA!
https://urok.apkpro.ru/

4. EnuHoe copepikaHue o01ero oopazoBanus https://edsoo.ru/

AOOKYMEHT NOANMMCAH
SNEKTPOHHOM NOANUCHIO

Ceptudukar: 00D9618CDASDBFCD6062289DA9541BF88C
Bnageneuy: Mbibouko MNetp Butanbesuy
Oencreutenex: ¢ 13.09.2022 go 07.12.2023
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