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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBI€TCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POJOHKEHUS 00pa30BaHUS M B TTOBCEIHEBHOH KU3HU. Pa3BuTHe y 00yJarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, ciocode OTpakeHUsI MATEMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MpUPOJE W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIUMBIX AJIsl aJalTaluyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydenue anreOppl oOecreynMBacT pa3BUTUE YMEHMsI HaOJIOaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOI0 MBINUICHUST OOYYarolIMXCSi: OHM HCHOJIB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PAcCyXIeHusl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
anajoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 ABJSETCs peanu3alueil 1es1TeNbHOCTHOrO MPUHIIUIIA 00yUEHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuH: «Yucaa v BEIYHCICHUSY, «ANreOpandeckie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX colep:KaTeabHO-METOIUIECKIX
JVMHUH pa3BUBAECTCs Ha MPOTSLKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMH €ro JUHUAMH. B Xxone wu3yueHuss ydeOHOro Kypca O0O0ydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YJAOIIMMUCS
OCHOB  YHUBEPCAJBHOTO  MaTemMaTuueckoro s3pika. CopepxaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JANbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaromIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIB30BATHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NOHATHSA O YMCIIE Ha yPOBHE OCHOBHOTO 00IIEro oOpasoBaHUs



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEWCTBUTEIBHOM YHCIE. 3aBEpUICHUE OCBOEHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

CopnepxaHue AByX aireOpandeckux JMHUM — «AnreOpanuecKknue BhIpaKEeHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUArOIIMXCS
MaTE€MaTUYEeCKOro ammnapara, HeOOXOAUMOro Ul pPELIeHUs 3a7ady MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUI TOCTPOCHMSI MATEMaTUYECKHUX MOJEIEH, ONMCAHWS IPOLECCOB U
ABJICHMA peanbHOro Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEO0OXOAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, U OBJIAJICHHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHMs!, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIbHO-TpaUUE€CKON JTUHUN HAIIEJICHO HA TOJIyYEHHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUSl M UCCIIEJOBaHMSI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u obmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIad B (QOpMHUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTHH LIMBUIM3ALNN U KyJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1Y MHOKECTBOM JEHUCTBUTENBHBIX YUCET U KOOPJAUHATHOM MPSAMOM.

CpaBHeHHE JICHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnnk€éHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHune TEKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPAaBHEHUM C IBYMs ITIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMM.

DyHKIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MapaOOJIbI.

Tpaduxu GyHkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =%, y = |x| n ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro YieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO YieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX 71 UJICHOB.



N300paxeHne 4YI€HOB apuU(PMETHUYECKOH W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIM POCT.
CI10KHbI€ IPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS TMPOTpaMMbl y4yeOHOro Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3allii ero
npaB, MPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHUM, IpOLEeaAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAaXKHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHON TPAEKTOPUM O0OPa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOAbI U
oOlIeCTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH KakK CPEACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEN0BATENbCKON
NEATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (370POBOE  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeHl cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranusa K U3MEHAIIMMCH YCJOBHAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEW, IUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBHUA:

e BBIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUW, YCTaHABIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpIUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0OIIHe,
YCIIOBHBIE;

e BBIBJLITH  MAaTEMaTU4YECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
IIPOTUBOPEYNH;



JienaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOKHBIC T0Ka3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbLCKUM MHCTPYMEHT MO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHBOpPEUYUE, MPoOIemMy,
CaMOCTOSATEIILHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOYHOCTh WH(MOpMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
perraemMbie 3ala4d  CXEeMaMH, JuarpaMMaMH, WHOW Tpadukod U UX
KOMOMHAIIUSIMU;

OIICHMBATh HAAGKHOCTL WHOOpPMAIMU TI0 KPUTEPUSM, MPEITONKCHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

BOCIpUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOZly PEIICHUS 3a1a4l, KOMMEHTUPOBATH MOJyYEHHBIN pe3yIbTarT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIEJIEHHBIE HA TIOUCK
pPEILIEHHUs], COIMOCTABIATH CBOM CYXKJIECHHS C CYXACHUSIMH JpPYrUX
YYaCTHUKOB Juanora, OOHapy>KMBaTh pa3inuve U CXOJCTBO IMO3UIIMM, B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;



e TMPEACTABIATH  pE3yJbTaThl  PEUICHUS  3a/Jaud,  JIKCICPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW  H
WHJMBUAYAIbHOW pa0OThl TpPU PEHICHUU YYEOHBIX MAaTEMaTHYECKUX
3ajiay;

e IPUHUMATH LIETTh COBMECTHOM NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuUBaThCA,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYyHIoOBBIX ¢dopmax padboTel (0OCyXKaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTWE), BBINOJHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIAaJia B OOLIMNA MPOIYKT MO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBepCcaJbHbIe Y4eOHbIE JeHCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, ajJrOPUTM pElIeHUs 3adadd (WIH €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJISI Mpouecca U
pe3ynbTara pelieHus MaTeMaTUYECKOH 3a1auH;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjIbTaTa NEATEIbHOCTH MOCTAaBIECHHON LeTn
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 9 kJiacce OOyYarolIMICS TMOJTYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucjaa v BLIYUCJIEHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.

BeimonasITh  apudMeTHYeCKue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coyeTas YCTHbIE M MHUCbMEHHBIE TMPUEMBI, BBINOJHITH BBIYHACICHUA C
MppalMOHAIBHBIMH YHCJIaMH.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.



OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3yJabTaTa
BBIYMCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE W KBaJpaTHbIE YPAaBHEHHUs, YPABHEHUS, CBOJSIIMECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3amadyM aiareOpauvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CHCTEMa YpaBHEHUN PELICHUs, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxaThb
pEelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIlMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cHucTeMBl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBath (yHKUMHM HW3y4eHHBIX BHUIOB. [loKka3biBaThb CXEeMaTHYECKH

pPacnoJioKeHNEe Ha KOOPAUHATHOM TUIOCKOCTH TpadUKOB (PYyHKUUN BUaa: y = kx, y
=kx+by=kx,y=ax2 +bx +c¢,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HaYE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U M300pakaTh CXEeMAaTHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIMMCHIBATh CBOWCTBA KBAPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTh KkBagpaTHuHyio QYHKIUIO 10 (HopMylie, MPUBOIUTE MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc1oBbIe NMOCT€10BATEILHOCTH H POrPeccUuu

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPECCHU MpU
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BBIMONMHATE  BBIYMCICHHWS C  HUCHOJIB30BaHUEM (OpPMYNIT N-ro 4jeHa
apru(pMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIAWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH MOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IU(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne /o P Konrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna v Berunciienus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 | bubnnoreka [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 .H 16 1
YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa hitps//m.cdsoo.ru/7f419d08
bu6nunorexa LIOK
) 1 1
> YHKIHIH 6 https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
q 1 1
6 HCJIOBBIE IIOCIIEN0BATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 | bu6nunorexa LIOK
3HAHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME
9 KJIACC

Ne i/

Tema ypoka

JlecTBus HaJ JSUCTBUTEILHBIMU
YUCIIaMHU

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEIT

CpaBHeHI/Ie ,HeﬁCTBHTeJIbHLIX YHUCCII

ITorpemHoCTh ¥ TOYHOCTH
IpUOIMKEHUS

[TorpemHocTs U TOYHOCTH
npuOIMKEeHUs
ITorpemHoCcTh ¥ TOYHOCTH
npuOIMKEeHUs

Pa3mMepsr 00BEKTOB OKPYIKaAIOIIIETO
MHpa U JJIATCIIBHOCTD MPOUCCCOB B
OKpYXKaroIleM MUpe

[TpakTHKO — OpHEHTUPOBaHHbIE
3a7auu

[IpakTHKO — OpUEHTHPOBAHHBIE
3a1a4n

10

To4HOCTB IIpeACTABICHUS
JICHCTBUTEIIBHBIX YNCET B BUJE
JeCATUYHBIX ApoOeit. Yucro .

11

To4HOCTH IpEACTABICHUS




JIEHCTBUTENIHLHBIX YUCEII B BUIIE
JECATUYHBIX apodei. Yucio .

TouHOCTH MMpEaACTaBICHUA

12 JNEUCTBUTEIILHBIX YHCEN B BUIE
JECATUYHBIX apodei. Yucio .

13 KonTtponbhas pabora Nel

14 CBolicTBa YETHOCTH U HEYETHOCTH
byHKIMI

15 CBolicTBa YETHOCTH U HEYETHOCTH
byHKIII

16 I'paduixu 1 cBOWCTBA HEKOTOPBIX
BUJIOB (PYHKIIMIA

17 I'padukm u cBOMCTBA HEKOTOPHIX
BUJIOB (DYHKIIMIA

13 I'padukm u cBoliCTBAa HEKOTOPHIX
BUJIOB PYHKIIMH

19 I'paduixu 1 cBOWCTBA HEKOTOPBIX
BUJIOB (PYHKIIMIA

20 CDyI—iKIIH?I y = ax?, eé rpaduk u
CBOICTBa

71 ®ynkmus y = ax?, eé rpaduk u
CBOICTBa

” ['paduk pyHkuni
y=ax?+n; y=a(x—m)?

3 I'padux pynkmmii
y=ax?+n; y=a(x—m)?

24 [Toctpoenue rpaduka KBaapaTHIHON

byHKIUA




[TocTpoenue rpaduka KBagpaTHIHON

25 byHKIIIN
26 HpoOHo-nuHeiHas GyHKIUS 1 €
rpadguk
7 JpoOHo-nmuueiiHast QyHKIHS U e€
rpaduk
28 KoHntponbnas pabora No2
29 [lenoe ypaBHEHHE U €r0 CBOMCTBA bubmmorexa LOK
https://m.edsoo.ru/7f43c3d0
30 Llenoe ypaBHEHUE U €r0 CBOMCTBA bubmmorex TIOK
https://m.edsoo.ru/7f43bf66
31 Pemenne npo6HO-paioHaIbHBIX bubnuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
1 Pemenne npoOHO-paiOHATBHBIX bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
13 Pemenne TGKCTOBI)IXUSaJIa‘I c
MOMOUIbIO YpaBHEHUN
34 Pemenne TekCTOBBIX 3a/1a4 €
MIOMOILBI0 YPaBHEHUI
35 KonTpoabHnas pabora Ne3
36 Piienue HepaBeHCTB BTOPO CTENEHU bubnuoreka [IOK
C OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f43b098
37 PuieHne HepaBeHCTB BTOPOM CTEIIEHU bubnnoreka [JOK
C OHOM NIEPEMEHHOMN https://m.edsoo.ru/7f43b21e
18 Pemenne HepaBeHCTB METOIOM bubmuorexa [JOK
HHTEPBAJIOB https://m.edsoo.ru/7f43b5a2
39 Pemenne HepaBeHCTB METOOM

HHTCPBAJIOB




HexoTopsie mpuéMbl pereHus! Heabix

40 .
ypaBHEHUH
41 HeKOTopLIUe MPUEMBI PELICHUS 1eITbIX
ypaBHEHUU
42 KontponpsHas padora Ne4
43 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
44 YpaBHEeHUE € IByMs IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
45 Cucrema IByX JIMHEHHBIX YpaBHECHUH bubnnoreka [JOK
C IByMs IEPEMEHHBIMU U €€ PEIICHUE https://m.edsoo.ru/7f43d23a
46 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI bubnnorexa [HOK
C JBYMsI IEPEMEHHBIMU U €€ pelleHue https://m.edsoo.ru/7f43d55a
47 Cucrema ByX JIMHEHHBIX y.I.)aBHeHI/II\/JI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
48 WccnepoBaHue cucTembl ABYX IMHENHBIX
ypaBHeHUi C ABYMSA NepemeHHbIMM
49 WccnepoBaHue cucTemMbl ABYX IMHENHbBIX
ypaBHeHUiA C ABYMSA NepemeHHbIMM
50 Pemenue 3a1a4 ¢ moMoIpI0 CUCTEM
YpaBHHUI BTOPOH CTENEHU
51 Pemenue 3a1au ¢ NOMOIIBIO CUCTEM
YpaBHHUI BTOPOH CTETEHU
5> Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM
YPaBHHHI BTOPOH CTENIEHU
53 Pemenue 3a1a4 ¢ moMoIbI0 CUCTEM
YpaBHHUI BTOPOH CTENEHU
54 KonTtponbHas padora Ne 5




55 HepaBeHnctBa ¢ 1Byms nepeMEHHBIMU
56 HepaseHnctBa ¢ 1ByMsi nepeMEHHBIMU
57 HepaseHnctBa ¢ 1ByMsi nepeMEHHBIMU bubmorexa HOK
https://m.edsoo.ru/7f43ad5a
53 CucTtemMbl HEpAaBEHCTB C JIByMs bubnunoreka [HOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
59 CucreMbl HEpaBEHCTB C JIByMs bubmuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
60 CucTtemMbl HEpaBEHCTB C JIByMs bubnuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f43af08
Hexotopsie npuémsl pelieHus CUCTeM
61 YPaBHEHUI BTOPOU CTEIIEHHU C ABYMS
NepeMEHHBIMHU
Hexkotopsie npuémsl penieHns CucTem
62 YPaBHEHUI BTOPOU CTENEHHU C JBYMS
nepeMEHHBIMHU
HexkoTtopsie npuémsl pelieHns CucTeM
63 YPaBHEHHUI BTOPOI CTENEHU C IBYMS
epeMEHHBIMU
HexoTtopsie npuémsl peleHus CUCTeM
64 YPaBHEHUN BTOPOU CTEIEHU C ABYMS bubmmorexa [OK
https://m.edsoo.ru/7f43b098
epeMEHHBIMU
65 Kontponbnas padora Ne 6
66 ITonsiTue yncnoBoi bubmuorexa [JOK
[IOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MoCiIe0BaTEIbHOCTH
. . bubnuotexa [JOK
67 peKyppeHTHOI popmyIoii n

dbopMyIoii n-ro uneHa

https://m.edsoo.ru/7f43ebda




Ornpenenenne apudMeTHICCKOM

bu6mmoreka [IOK

08 Z}:I)) ;(;ifgf;ljécq;gg ﬁ?ii;;gﬂ;ﬂel{a https://m.edsoo.ru/7f43ed7e
Onpenenenne apuMeTHIeCcKOu
69 np(?rpzzeccnn. @(I))plg)yna n-Tro 4yJjeHa bubmorexa HOK
apHtMETIYECKOf TPOrpeccHs https://m.edsoo.ru/7f43f3b4
70 ®opmyia CyMMBI IIEPBBIX N YIEHOB bubmumoreka [IOK
apuMeTHYECKON MTPOTPECCUH https://m.edsoo.ru/7f43f72e
71 dopMyna CyMMBI IIEPBBIX N YWICHOB bubnuoreka [IOK
apru(METHIECKON POTPecCcun https://m.edsoo.ru/7f43ef2c
7 dopmyiia CyMMBI IIEPBBIX N YJIECHOB bubnuoreka [IOK
apuMeTHYECKON MTPOTPECCUH https://m.edsoo.ru/7f43f0c6
73 KonTponpsHas padora Ne 7
OrnpeneneHne reoMeTpUIeCcKon
74 nporpeccuu. Popmysia n-ro 4ieHa bubmmorexa [TOK
. https://m.edsoo.ru/7f43f8a0
THOMETPHUUYECKOH MPOTPECCHH.
Omnpenenenne reoMeTpUYECKOM
75 nporpeccuu. @opmyiia n-ro uieHa
THOMETPHUYECKOH IPOTPECCUU
76 ®dopmyna CYMMI:I MIEPBBIX N YICHOB
TEOMETPUYECKOH IIPOTPECCUU
7 ®opmysa CyMMBbI IEPBBIX N YICHOB
reOMEeTPHUUECKO mporpeccun
78 Merton MareMaTUYECKON MHIYKIIUU
79 Meton MaTeMaTUYE€CKON WHTYKIINU
80 KonTtponbHas padota Ne§
81 [ToBTOpenwue, 0600IIEHNE 1

CHCTEeMaTHU3alus 3HaHUH. BaHI/ICB,




82

83

CpaBHCHHE, HeﬁCTBHH C
I[eﬁCTBHTeJIBHBIMH qucjiaMu,
quciioBad mnmpgamas

[ToBTOpEeHME, 0000IICHUE U

cucrtemaTusanus 3Hanuil. [IpoueHTsl,

OTHOUICHHUSI, TIPOITOPIIUU
[ToBTOpeHue, 0600IICHNE U
CHCTEMAaTH3allNs 3HAHUH.
OxpyrieHue, IpuOINKEHUE, OIICHKA

84

[ToBTOpeHnue, 0600IMICHNE U
cucTemMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crmocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

85

[ToBTOpeHnue, 0600IMICHNE U
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHISCKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

86

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3aJ1a4 apUPMETHICCKUM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

87

88

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTH3alrs 3HaAHUM.
[IpeoOpazoBanue anredOpanyecKux
BBIPQKEHUH, JOMYCTUMBIC 3HAUCHHSI
[ToBTOpeHnue, 0600IIEeHNE U
cUCcTeMaTH3aIlHs 3HaHU.
[IpeoOpazoBanue anredbpanyecKux
BBIPAKEHUH, TOMYCTUMbIC 3HAUCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364




[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

89 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEHME, 0000IICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubnuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEHME, 0000IICHUE 1

01 cucreMarusanus 3HaHui. OyHKIUM: bubnnoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
IToBTOpEHME, 0000IICHUE U

9 cucreMarusanus 3HaHui. OyHKIUM: bu6mmoreka [IOK
MIOCTPOEHUE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f44444
byHKIHII
[ToBTOpenue, o6obIIeHNE 1

93 cucremaTusanys 3HaHui. OyHKINH: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

04 cucremaTusanus 3HaHuil. OyHkuuu: bubnuoteka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

95 CHUCTeMaTU3alrs 3HaHU. bubnuorexa [JOK
I'paduueckoe penieHne ypaBHeHUN U https://m.edsoo.ru/7f445516
UX CUCTEM

96 [ToBTOpenwue, 0600IIEHNE 1




CHCTeMAaTH3allus 3HAHUH.
I'paduueckoe penienre ypaBHeHUH 1

HX CUCTEM

97 O606IEI6HI/IG A CUCTEMATU3aLMs |
3HAHHUI

08 0606H;ICHI/IC U CUCTEMaTH3aIUs !
3HAHUH

99 O606I£IGHI/I€ U CUCTEMaTH3aIUs !
3HAHUH

100 O606IEIGHI/I€ A CUCTEMATU3aLMs |
3HAHUUI

101 O606I£IGHI/I€ U CUCTEMaTH3aIUs q
3HAHUH

102 O606IEI6HI/I€ A CUCTEMATU3ALMs |
3HAHHUH

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yuebnuk. Matemaunka. Anre0pa :9 knacc: 6a3oBbiii ypoens/ HO.H. Makapsiues,
H.I". Munmrok; og. Pea. C.A. TensikoBckoro- Mocksa:IIpocsemienue, 2025
METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
1. VYuebnuk. Marematuka. Anredpa :9 knacc: 6a3oaBsiii ypoens/ FO.H.
Makapserue, H.I'. Munatok; noa. Pea. C.A. TensakoBckoro-
Mocksa:IIpocBenienue, 2025
2. JI.LM. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. /luakTnueckue MaTepHuabl
no anreodpe st 9 k1. — Mocksa: [Ipocsemienue, 2023 T.

3. Kpaiinera JI.b. CamocTosiTeIbHBIE M KOHTPOJIbHBIE Pa0OTHI 1O anreodpe: 9
kiacc. — M.: I3pgatensctBo «IIpocBemienue», 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1 www.edu.ru (caitt MOuH P®).
2. www.school.edu.ru (Poccuiickuii 061e006pa3oBaTeIbHBIN TOPTA).
3 www.pedsovet.org (Bcepoccutickuit UHTepHET-11eICOBET)
4. www.fipi.ru (caiiT @enepaibHOTO MHCTUTYTA MEIaroru4ecKux
U3MEpPEHUN).
5. www.math.ru (MHaTepHeT-noaAepx’Ka yuuteneid MaTeMaTuKH ).
6. www.mccme.ru (calT MOCKOBCKOTO LIEHTpa HEMPEPHIBHOTO
MaTeMaTH4YECKOTrO 00pa3oBaHMUs).
7. WWW.it-n.ru (C€Th TBOPYECKUX YUUTENCH )
8. www.som.fsio.ru (ceTeBoe 00beTMHEHNE METOIUCTORB)

0. http:// mat.1september.ru (caiiT razetsl «MaTeMaTHKa)



10. http:// festival.l1september.ru (dhecTrBaIIb TETATOTUISCKUX HICH
«OTKpBITHIN YpoKk» («I[lepBoe ceHTOps»)).
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