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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma coctaBieHa Ha ocHoBe DPI'OC OOO (Ilpukaz MuHIpoOCBEICHUS
Poccun ot 31.05.2021 Ne287) B cootBercTBHM ¢ DPOIT OOO (Ilpukaz Munnpocsemenus Poccun
ot 18.05.2023 Ne370).

Anrebpa sBIs€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
oOecrieunBaeT M3y4EHHUE APYTUX IUCLUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U T'yMaHUTAapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOOUMO Ui MPOAOJDKEHHS OOpa3oBaHMS U B MOBCEJHEBHOH >KHU3HU.
PazButie y oOydarooIIuMxcsi Hay4yHBIX TPEJCTABICHUNH O TMPOUCXOXKIECHUU U CYIIHOCTU
anredpandyeckux adCTpakIMii, criocode OTpakeHUs: MaTeMaTUYECKO HayKOH SIBJICHHUM U MPOLIECCOB
B NpUPOJE U OOILECTBE, POJIUM MaTEeMaTHYECKOrO MOJCIHMPOBAHMS B HAy4YHOM IIO3HAHUU U B
MPAKTHUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS M KAyeCTB MBIIUICHUS,
HEOOXOIUMBIX Uil ajanTalud B COBpeMeHHOM mnudpoBom oOmectBe. M3ydenue anreOpsi
oOecrieunBaeT pa3BUTHE yMEHMsI HAOJ0JaTh, CPaBHUBATh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS U
BBIBOZBI, (hopMynupoBaTh yTBepkAeHHsA. OcBOoeHHE Kypca anreOpbl oOecreumBaeT pa3BHTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHU HUCHONB3YIOT JIEAYKTHBHBIE W WHIyKTHUBHBIC
paccyxaeHus, 00001IeHne 1 KOHKPETU3allnio, abcTparupoBanue u anajgoruto. OO0yuenue anredpe
MpeJoyiaraeT 3HAUYUTENbHBIA O00BEM CaMOCTOATEIBHONM NEATEIBHOCTH OOYYArOIIMXCS, MOSTOMY
CaMOCTOSITENIbHOE PEIICHHE 3a]1a4 SBJIACTCS peanu3alueil 1eITeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay Uit OCHOBHOTO 00IIero o0pa3oBaHus
OCHOBHOE MECTO 3aHUMAalOT COJIEP’KaTeIbHO-METOUYECKHE JIMHUU: «Yucaa M BBIUKCICHUS,
«AnreOpanydecKkue BBIPAKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3THX
COJIEpKaTeIbHO-METOUUECKUX JIMHUN pa3BUBAETCA HA MPOTSLDKEHUU TPEX JIET U3Y4YEHHUS Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHUSAMH. B xone u3yueHuss y4yeOHOro Kypca oOydaroummcs
IIPUXOJNUTCS JOTMYECKH PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B cBs3M ¢
3TUM B IMporpamMmy YydeOHOro Kypca «Airedpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IpeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jesiaXx MaTeMaTHUeCKOro 00pa3oBaHus U CIIOCOOCTBYIOIINE
OBJIa/ICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHueckoro s3bika. ConepkaTeabHON U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpay» SBISETCS €ro HHTETPUpPOBAHHBIN
Xapakrep.

Copepxanue TMHUN «Hucla U BBIYUCIIEHUS» CIIY)KMT OCHOBOM ISl JaJIbHEHIIIET0 U3yUeHuUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00yYaOIIUXCsl JTIOTMUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUSl TOJb30BaThCsl AITOPUTMAMHU, a TaKKe MPUOOPETCHHIO MPAKTUYECKHX HAaBBIKOB,
HEOOXOUMBIX ISl TOBCEIHEBHOW XHU3HHU. Pa3BUTHE MOHATHS O 4YMCIE€ HA YPOBHE OCHOBHOI'O
o011ero o0Opa3oBaHus CBSI3aHO C PAllMOHAIILHBIMU M UPPALMOHATBHBIMU YHCIaMU, (OPMHUPOBAHNUEM
IIPEJICTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHHE OCBOCHMS YMCIIOBOM JMHUM OTHECEHO K
cpenHeMy obmeMy oOpa3OBaHHIO.

Copepxanue JByX anreOpauyecKkux JIMHUH — «AJnreOpanyeckue BBIpAXKEHUS» U
«YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHUIO Y OOYYAIOUIMXCS MaTeMaTUYECKOTo
anmnapara, HeoOXOJMMOro JUIsl PelIeHUs 3aJad MaTeMaTUKHU, CMEXHBIX IMPEIMETOB M MPaKTHKO-
OpUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOro oOmiero obOpa3oBaHus Y4eOHBIH MaTepual
IpYNIUPYETCST BOKPYI pallMOHAJIbHBIX BbIpaKEHUH. Ajredpa JE€MOHCTpUPYET 3HAYCHHE
MaTEMaTUKU KaK S3bIKa JUIsl MTOCTPOCHMUS MAaTEMATHYECKUX MOJENEH, ONMMCAHMUS IPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOJAT TaKXKe NalibHEiIIee pa3BUTHE
ITOPUTMUYECKOTO MBILUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JIJIsi OCBOEHUS Kypca HH(GOPMAaTUKH,
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U OBJIaJICHUE HaBbIKAaMHU JAEIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOIBHBIX (HopM
CIOCOOCTBYET pa3BUTHIO BOOOpaXKEHHsI, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Copepxanne  (GyHKIUMOHAJIbHO-Tpapuueckoil  JIMHMM  HAleJIeHO Ha  [OJIy4eHHE
00y4JalIUMUCS 3HAHUN O QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHUYECKON MOJIENH IS OMHUCAHUS U
UCCIICIOBAaHUS Pa3HOOOpa3HBIX TPOLECCOB M SABICHMH B mpHpone U obOmecTtBe. M3ydenue
MaTepuanga CrIocOOCTBYET pa3BUTHIO Yy OOYYalOMIMXCS YMEHHs WCIOJIb30BaTh pPa3InYHbIC
BBIPA3UTENIbHBIC CPEJICTBA SA3bIKA MaTEMaTHKH — CJIOBECHBIC, CHMBOJMYECKHE, Trpaduveckue,
BHOCHT BKJaJ B ()OpPMHUPOBAHUE MPEACTABICHHUI O pOJIM MaTeMaTHUKU B Pa3BUTUM LIUBWIM3ALUUA U
KYJbTYPBI.

CoracHo yueOHOMY TuTaHy B 7—9 Kitaccax m3ydaeTcsl y4eOHbIH Kypc «Anredpay, KOTOpbIi
BKJIIOUAET  CJIEYIOIIME OCHOBHBIE pa3lenbl  coaepkaHus: «Uucnma W BBIUYKCICHHS,
«Anrebpandeckue BEIpAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha usydenue yueGHOro kypca «Ainredpa» B 7 kiacce orBoautcs — 102 yaca (3 uvaca B
Heneno), B 8 kiacce orBoautcs — 102 gaca(3 yaca B Hexpento), B 9 kiacce — 102 gaca(3 yaca B
HEJIEJI0), BCETO 10 BceMy Kypcy -306 dacos.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JICCATUYHBIC, IEPEX0] OT OAHOIN (OPMBI 3aITUCH IpOoOel K IPyTOM.
IlonsiTHEe palMOHAIBHOTO YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSAJOYMBAHME DPALMOHAJIBHBIX YHUCE.
Apudmernueckue NEHCTBUS C pallMOHAIbHBIMU YKciaamMu. Pemenue 3aiay U3 peaabHOU MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM II0OKa3aTelIeM: OIpejesieHue, NMpeoOdpa3oBaHUE BbIPAKEHUN Ha
OCHOBE ONpEAETCHMs, 3alMuch O0NbIIMX 4ucels. IIpoueHThl, 3amuch MPOLEHTOB B BUAE ApoOU U
IpoOu B BHJIE MPOLEHTOB. TpH OCHOBHBIE 3a/layll Ha MPOLIEHTHI, PELICHHE 3aJau U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NIPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPONOPLMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHMSI C NEPEeMEHHOU. JlomycTMMblEe 3HAaYeHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BeIMYMHAMU B Bue (opMyiibl. Beruucnenus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPaKE€HHH, TOXKAECTBEHHO DPABHBIE BBIPAXKEHUS,
npaBuiIa NMpeoOpa3oBaHUs CyMM U TPOM3BEACHUH, MpaBHUia PACKPBITUS CKOOOK W MPUBEAECHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

Opnounensl U MHOrousneHsl. CrerneHb MHOrowieHa. CJI0KE€HHE, BBIYMTAHHWE, YMHOXEHUE
MHOTOWIEHOB. DOpMyJibl COKpAIIEHHOTO YMHOKEHHMs: KBaJApaT CyMMBlI M KBajpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHHs, NMpaBuUia MpeoOpa3oBaHUS YPaBHEHUS, PAaBHOCHIBHOCTh
YPaBHEHHUHU.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JUHEHHBIX ypaBHeHuM. CocTaBleHHME YpaBHEHMH IO YCJIOBMIO 3aj1adyd. PemieHune
TEKCTOBBIX 33]1a4 C [IOMOLIBIO YPaBHEHUM.



JlunelitHoe ypaBHEHHE C NBYMs TNEepeMEHHBIMH M ero rpaduk. Cuctema IBYX JIHMHEHHBIX
yYpaBHEHUH C JAByMs IepeMeHHbIMH. PelieHue cucrteM ypaBHEHUH CIOCOOOM IOACTAHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPaBHEHHI.

DOYyHKIUH

Koopaunara Toukm Ha npsmon. YucinoBele NPOMEXKYTKH. PaccrosHue Mexnay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsmoyronpHas cucrema koopauHat, ocu OX m Oy. Abcuucca W opAMHATa TOYKH Ha
KoopAuHaTHOM TuiockocTH. [lpumepsl rpadukoB, 3agaHHBIX (Gopmyinamu. YUteHue rpaukoB
peanbHbIX 3aBUcuMocTed. [lonsatue dynkuuu. ['paduk dpyakummn. CoiictBa dyHkumid. JInHeHas
byuknus, e€ rpaduk. I'padux ¢pynkuuu y = [X|. ['padudeckoe peireHne TUHEHHBIX ypaBHCHUN U
CHCTEM JIMHEHHBIX YPaBHEHHUIA.

8 KVIACC

Yuciaa v BbIYUCIEHUSA

KBagparueiii kopenb u3 uucina. [lonstue 00 wuppauroHaabHOM uyucie. JlecsTuunbie
NpUOJIMKEHUST UppalMOHATIbHBIX uKcesl. CBoHcTBa apudMETHYECKUX KBaJIpaTHBIX KOpPHEH U X
MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHHUM U BEIYHUCICHUIM. [leiCTBUTENbHBIC YK CTIA.

Crenens C 11eJIbIM TIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKUCh YHUCIIA.

AsredOpanyeckue BbIpasKeHMsI

KBagpartublii TpEXuiieH, pa3ioKeHUE KBAIPATHOTO TPEXUJICHA HA MHOKHUTEIIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOWMCTBO anreOpamdeckoil apoom. CroxeHwue,
BBIUMTAaHUE, YMHOXXCHHE, JICIICHHWE anreOpandeckux apoOeid. PanmoHanbHbIC BBIPOKEHUS W HX
npeoOpazoBaHue.

YpaBHeHusi U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyla KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHMI, CBOIALIMXCA K IJWHEHHBIM U KBaapaTtHbIM. [Ipocreiimme apoOGHO-
panuoHalIbHbIE YPABHEHUSI.

I'pacdmueckas wHTeprpeTanus ypaBHEHUH C ABYMS IMEPEMEHHBIMU W CHUCTEM JUHEHHBIX
ypaBHEHUH C JByMs NepeMeHHBbIMU. [IpuMepsl pelieHnst CucTeM HENMHENHBIX YPAaBHEHUM C JIBYMs
MepeMEHHBIMH.

Perrenre TekCTOBBIX 3a71a4 aNreOpanyecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOW TNEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPAaBEHCTBA ¢ OJHON nepeMeHHOW. CUCTeMbl TMHEHHBIX
HEPABEHCTB C OJJHOM ITEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynknuu. OOnacTh OmpeneneHuss U MHOXKECTBO 3HaueHud (yHKIuu. CrnocoOsl
3amanus QyHKIUH.

I'paduk Pynkuuu. Yrtenune cBoiictB (yHkuuu no e€ rpaduxy. I[Ipumepsr rpadukon
GYHKIHHA, OTPAKAIOIINX PeATbHBIE TTPOIIECCHI.

DYHKIIMY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIMOHATILHBIE 3aBUCHMOCTH, WX
rpaduku. Oynkmun Y = X2, y = X3, Y = \X, y=|x|. Tpadudeckoe perienne ypaBHEHHHA i CHCTEM
YPaBHEHHUHU.

9 KJIACC

Yucia v BbIYUCTICHUA

PanmonansHbie 4Kcna, UppalMoHaIbHBIC YMCIA, KOHEUHbIE U OECKOHEUHBIC JECATUYHBIC
npobu. MHOXeCTBO JEMCTBUTENBHBIX YHCEN, JIEHCTBUTENbHBIE 4YHUCIIa Kak OECKOHEYHbIE
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JecsiTUUHble ApoOu. B3auMHO 0/lHO3HAYHOE COOTBETCTBUE MEXAY MHOXECTBOM JE€HCTBUTENIbHBIX
YHCeJl U KOOPJMHATHOU MPSIMOMA.

CpaBHeHHE [IEHCTBUTENIBHBIX 4YHCEN, apupMeTHUYeCKHe HeHCTBHUS C ACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3meprl 00bEKTOB OKPYXKarOIIEr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnmxEéHHoe 3HAYEHHE BEIWYHMHBI, TOYHOCTh NpuOMMKeHus. OKpyTrJIeHue Yucel.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BHIYMCIICHU.

YpaBHeHMsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOIAIIMXCA K JTMHEHHBIM.

KBagparnoe ypaBHenue. PelieHne ypaBHEHUMN, CBOASIIUXCSA K KBAaJAPAaTHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUU TpPETbed U YETBEPTOM CTENEHEW pa3IoKeHUEM Ha
MHOXHUTEIIH.

Pemenue npoOGHO-paniMoHaNbHBIX YpaBHEHHM. PellleHrne TeKCTOBBIX 3a/1a4u aredpandyeckum
METOJIOM.

VYpaBHeHHE C IByMs TEPEeMEHHBIMH W €ro Tpaduk. PemieHwe cucteM IBYX JTHHEHHBIX
YpaBHEHUW C AByMsl INEpPEMEHHbIMU. PelieHue cucrteM JABYX YpaBHEHMM, OJHO M3 KOTOPBIX
JUHEHoe, a Apyroe — BTOpoil cremeHu. ['paduueckas uHTEeprpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3314 alNredpanyeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne JIMHEWHBIX HEPAaBEHCTB C OJHOW IIEpEMEHHOW. PemieHue cuCTEM JMHEHHBIX
HEpaBeHCTB C OJHOM nepemeHHOW. KBaapaTHbie HepaBeHcTBa. ['paduueckas uHTEpnperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUH

KBampatnunas ¢yskius, e€ rpaduk u cBoiictBa. [lapabona, KoOpauHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || i ux cBoiictsa.

Yucii0Bble MOCAEA0BATEILHOCTH H IIPOIrPECCUH

[TonsiTHe YMCTIOBOM TOCIEIOBATEIHHOCTU. 3aJaHUE IOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyII0ii N-TO YIIeHa.

Apudmernueckas u reomerpudeckas nporpeccud. @opmyisl N-ro wieHa apudmeTnyeckont
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4JIEHOB apU(PMETUYECKOH M TeOMEeTpUYEcKOl mporpeccuii TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

[IporpamMma kypca «Anredpa» pazpaboTaHa ¢ ydeToM IMporpaMmbl BocmuTanus MAOY
«IlIxoma Nely» KI'O, cormacHO KOTOpOW Yy COBPEMEHHOIO IIKOJIbHHMKA JOJDKHBI OBITH
chopMupoBaHbl poccuiickue 0a30Bble (TpaKJAaHCKHE, HAIMOHAJIBHBIE) HOPMBI W IIEHHOCTH,
3akperuieHHble B Konctutynuu Poccuniickoit @enepannm.

OTH LEHHOCTH HAaxXOJIT CBOE OTPaXEHHE B COJACPKAHWM YPOKOB IO pasfenaMm Kypca,
o0OecrieunBaroleM pPa3BUTHE BBICOKOHPABCTBEHHOM JIMUHOCTH, pa3leisioniel poccuiickue
TPaJULIMOHHBIE JyXOBHBIE IIEHHOCTH, OOJNIafaloNiel aKTyalbHBIMU 3HAHUSMH W YMEHUSIMH,
CHOCOOHOW peaan30BaTh CBOW MOTEHIMAT B YCJIOBUSX COBPEMEHHOTO OOIECTBa, TOTOBOH K
MUPHOMY CO3MJIAHUIO U 3a1uTe PONUHBL



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS NPOrpaMMbl  y4eOHOro Kypca «AureOpa»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIMTAHME:

IIPOSIBIECHUEM HHTEpeca K NPOLUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTuKH,
LIEHHOCTHBIM  OTHOLIEHHMEM K JOCTI)KCHHUSAM POCCUHUCKMX MAaTEMATHKOB M  POCCHHCKON
MaTEMAaTHYECKON LIKOJIbI, K HCIOJIB30BAHUIO 3THX JOCTMIKEHHMM B IPYIMX HayKax M IPHUKIAIHBIX
chepax;

2) rpaxaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOSA3aHHOCTEN TIpa)<IaHWHA M pealu3alud €ro Ipas,
NPECTaBJICHUEM O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBJICHUH,
IpoLeAyp T'PakJaHCKOTo oOuiecTBa (HalpuMep, BbIOOPHI, OIIPOCHI), TOTOBHOCTBIO K 00CYKIECHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUUECKUM MPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM
BaXHOCTU MOPaJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) Tpyi0BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YaCTHUE B PEUICHMM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTHYECKOro o0pa3oBaHMs Ha MPOTSHKEHUU BCeH
KU3HHU JJIS1 YCIEMHOW NMPOo(ecCHOHAIBHON NESTENFHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U MTOCTPOEHHEM MHAMBHUAYaJIbHON TPAEKTOPUU O0Opa30BaHUS U HKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj]lay, pelIeHUH, pacCcyXIeHUH, YMEHHUIO BUIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

OpHEHTaled B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX IpeJICTaBIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4EJIOBEKa, MPUPOJAbI U OOIIEeCTBA, IOHUMaHUEM
MaTeMaTUYeCKOl HayKh Kak c@epbl 4YelOBEYECKOW MAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUS U
3HAUMMOCTH JUIsl pa3BUTHUS LIMBUJIM3ALMU, OBJIAQJCHUEM SI3BIKOM MaTEeMaTHKU M MaTeMaTU4ecKOou
KyJIbTYpOH Kak CpeICTBOM IIO3HAaHUS MHpa, OBJIAJEHUEM MPOCTEHIIMMH  HaBbIKaMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) puznueckoe BocnuTanue, GopMUpPOBaHHE KYJbTYPbI 310POBbSI 1 IMOLHOHAJIBHOIO
Os1aromostyqusi:

TOTOBHOCTBIO ITPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEIECHUS
3I0pOBOr0 00paza >KM3HHU (30pOBOE NMHUTAHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHUH U OTAbIXA,
perynspHas (usudeckass aKTUBHOCTh), CQOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTaIell Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHUM A peleHus 3aiady B 00JIacTH
COXPAHHOCTH OKpY>KaIOIIEH Cpelpl, IJIaHUPOBAaHUS IIOCTYNIKOB M OLEHKH HX BO3MOYKHBIX
MOCJEACTBUM i OKpYXarollel cpeapl, OCO3HaHHWEM TIJIOOAIbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel ux pereHus;

8) ajanTanmus K M3BMEHAIUMCS YCI0OBUAM COMAJIBHON M IPUPOJAHOM Cpeabl:
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TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHAX HEONPEICIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4epe3 NMPAaKTUYECKYH0 ICSATEIBHOCTh, B TOM YHCJIE YMEHUE YUYHUThCA Yy IOPYIHX
Jarozed, npuoOpeTaTh B COBMECTHOW JIESATENbHOCTH HOBbIE 3HAHMS, HAaBBIKM M KOMIIETEHLIUU W3
OIbITA JIPYTUX;

HEOO0XOIMMOCTHIO B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHCie (HOPMYIHPOBATH HJIEH,
MOHATHS, THUMOTE3bl 00 OOBEKTAaX W SIBJICHUSAX, B TOM YHCJIE pPaHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYalHIO
KaK BbI30B, TpeOyHOIMIl KOHTPMEp, KOPPEKTUPOBAaTh IPUHHUMAaEMble pEIIEeHUs M JeHCTBHUA,
(GopMyIMpOBATh U OLIEHUBATh PUCKHU U MOCIEACTBU, HOPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JlornyecKkue AeiCTBUA:

— BBUBIATh U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUI MEXIY MOHATUSAMH, (OPMYJINPOBATH ONPEICIICHUS TIOHATHH, YCTaHABINBATh
CYUIECTBEHHBIN MpPHU3HAK KiIacCH(UKALUM, OCHOBAHUS Ui OOOOIICHHUS M CPaBHEHHsS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3A;

— BOCIPUHHUMATH, (OPMYJIHPOBATH M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIHHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

— BBIIBIIITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOPEYHS B (haKTax,
JTAaHHBIX, HAOIIOIEHUSAX U YTBEP)KACHUSAX, ITpeJylaraTb KpUTEPUH /1715 BBISBICHHS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

— JleNnaTh BBIBOJIBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

— pa30bupath J0Ka3aTeNbCTBA MATEMAaTUUYECKUX YTBEPKJIEHHUH (MpsMble U OT MPOTUBHOTO),
IPOBOJUTH CAMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTeNbCTBA MaTeMaTHYECKUX (PAKTOB, BBICTPAUBATh
apryMeHTalllIo, TPUBOJUTH MPUMEPHl M  KOHTPIPHUMEpPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKJIeHHUS;

— BbIOMpaTh croco0 pemieHus Y4yeOHOM 3anauu (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINHI ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue NeHCTBHA !

— HCIOJIB30BAaTh  BONPOCBI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dopMynIMpoBaTh  BOINPOCH, (PUKCHpyIOLIME MPOTHBOpEYHe, MpPoOJIeMy, CaMOCTOSATENIBHO
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, ()OPMHMPOBATH TMIIOTE3Y, apIryMEHTHUPOBATh CBOIO IMO3UIIMIO,
MHEHHUE;

— MPOBOAUTH II0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBIM HKCIIEPUMEHT,
HEOOJIBIIIOE  MCCIIEJIOBAHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXLy CO00I;

— €caMOCTOSITENBbHO (hOpMyIHPOBaTH 000OIIEHHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEIOBaHMs, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTAaTOB, BBIBOJIOB U
0000I1IEHHI;

— IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOLECCA, & TAKIKE BBIABUIATH NPEATIONOKEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ undopmanmueii:



— BBIIBJISATH HEIOCTATOYHOCTH M M30BITOYHOCTh MH(POPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS
peIIeHUs 3aa4H;

— BBIOMpaTh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh U HWHTEPHPETHPOBATH HH(GOPMAITUIO
pa3IMYHBIX BUJOB U (DOPM IPE/ICTABICHHUS,

— BBIOMpaATh GopMy MpeICTaBICHHUS WH(GOPMAIUKN W WILTIOCTPUPOBATH PEIIaeMbIe 3a1aun
CXeMaMH, AuarpaMMaMH, HHOW rpapuKoi U MX KOMOMHAIIMSIMH,

— OICHUBATh HAAEKHOCTh WH(POPMAIIUU 0 KPUTEPHUSM, TPEUIOKCHHBIM YYHUTEIEM WIIH
c(hopMyIHPOBAHHBIM CAMOCTOSTEILHO.

KoMMmyHuKaTHBHBIE YHHBeEpPcAIbHbIE YUeOHbI€ 1eiCTBHS:

— BOCHPHHHMATH U (OPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU U UEISIMH
00IIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOI TOUYKY 3pPEHHUS B YCTHBIX W NHChbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 10 X0y PEIICHUS 33a/]a4i, KOMMEHTHPOBATh TIOJTYUYSHHBINA PE3yIIbTaT;

— B Xoje OOCYXIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOIIEMEI,
perraeMoi 3aja4yu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa IIOMCK PELICHHUsS, COIMOCTAaBJISATh CBOH
CYXKICHHS C CYKISHUSIMU JAPYTUX YYaCTHUKOB AHMANora, OOHApyXUBaTh pa3jvuude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYyIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

— TMPEJACTaBISATh PE3yJbTAThl PEIICHUS 3aJla4d, JKCIEPUMEHTA, MCCICIOBAaHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (popMaT BBICTYIUICHHUS C yUETOM 3a/ay Mpe3eHTAllMd U 0COOEHHOCTEH
ayJIMTOPHH;

— IOHUMAaTh U UCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAUBHIyAIbHOW pabOThI IpH
peleHnr yu4eOHbIX MaTeMaTHUeCKUX 3a7ay;

— TPUHHMATh I€Jb COBMECTHOH JCATEIBHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOMU
paboThl, pacnpenaensaTh BUIbI PadOT, JOrOBapUBaAThCs, 00CYkIaTh MPOIECC U Pe3yNbTaT padoThl,
0000111aTh MHEHUS HECKOJILKUX TIOIEN;

— y4acTBOBAaTh B IPYIIOBBIX (opmax pabOThl (00CYykaAeHUS, 0OMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI U APYTHE), BBIIOJHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOU ACHCTBHUSI C IPYTUMHU
YlieHAaMH KOMAaHJbI, OIEHMBAaTh KadeCTBO CBOETO BKJIaJa B OOWIMN MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHHBepCaJIbHbIE yUeOHbIe JIeiicTBUS

Camoopranu3anusi:

— CaMOCTOSITEIBHO COCTaBIIATh IUIAH, QJITOPUTM pelieHus] 3agadd (WM €ro 4YacTh),
BBIOUpaTh CHOCO0 pelieHrs ¢ y4€TOM HMMEIOIIUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yIETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

— BJAJETh CIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS Tpollecca M pesysbTaTa perieHus
MaTeMaTHYeCKON 3aJ1a4H;

— MPEABUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NPH PEIICHUU 3aJIau¥, BHOCHTH
KOPPEKTUBHI B ICITETLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWJICHHBIX OITUOOK, BBISBICHHBIX
TPYIHOCTEN;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JCATCIILHOCTH ITOCTABJICHHOHN IENIM U YCIOBHSM,
OOBSCHATh MPUYUHBI JOCTYKCHUS WM HEJOCTHKCHHsI 1I€JM, HaXOJUTh OMIMOKY, /1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 kiacce OOy4aroLIUiicss IOJYYUT CIEIYIOIUE IPEIMETHbIE
pE3yJIbTaThI:

Ymucna v BbIYMCTICHUS

BbimonHATe, coyeras yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudmMeTHdecKkue IACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3Haue€HHsS YHUCIIOBBIX BBIPAXEHHUM, NPUMEHATh Ppa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYMCICHMST 3HAYEHUH JPOOHBIX BBIPAKEHHUM, coJepXkalluX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

Ilepexoaute OT OAHON (OPMBI 3alUCH 4Yuces K Apyroil (ImpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IpO0B).

CpaBHUBaTh U YIIOPSAI0YMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyriisTh yucna.

BbINOMHATE NPUKUIKY U OLIEHKY pe3yjbTaTa BBIYUCICHUN, OLEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU [TOKA3aTEISIMH.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypPaJIbHBIX YHCEIL.

Pemarp NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLIEHUEM BEJINYMH,
IIPONOPLUOHAIIEHOCTBIO BEJINYMH, NPOLIEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTAaThl PEIIECHUS 3aJa4 C
y4€TOM OrpaHUYEHHI, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonp3oBarh anreOpanyecKyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPAKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoimonHaTe npeoOpa3oBaHus LEJIOr0 BBIPRKEHUS B MHOTOYJIEH IMPHUBEIECHHEM IMOJIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE YMHOXKEHHME OJHOYJIEHA HAa MHOIOYIEH M MHOIOYJIEHa Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCy1IecTBIATh pa3iokKEHUE MHOTOWIEHOB Ha MHOMKUTENIM C TIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXHTENS, TPYNIHUPOBKU CllIaraéMbIX, NPUMEHEHUS (OpMya COKpaI€HHOIO
YMHOKEHUS.

[IpumensTh mnpeoOpa3oBaHMs MHOTOWIEHOB JUIS pEIICHUS pa3JIMYHBIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU ITPAKTHKU.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HAaTypaJbHBIMU TOKa3aTeIsIMM Ui IpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, MPUMEHSS IpaBWia Iepexoja OT
HCXOJHOI0 YpaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIIS€TCS JIM YUCIIO KOPHEM YpaBHEHUSI.

[IpumensTs rpaduueckre METObI IPH PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl map yucell, SABISIOUIMXCS PEelIEHUEM JIMHEHHOT0 ypaBHEHUS C IByMs
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JHMHEWHOrO ypaBHEHHS C JIByMs
NePEMEHHBIMH, TIOJIB3YsICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemarp cucrempl OBYyX JMHEWHBIX ypaBHEHUH C JIByMSl IIEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.
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CocraBisiTb M pemiaTh JUHEWMHOE YpaBHEHHE WM CHCTEMY JIMHEHWHBIX YPaBHEHUH I10
YCJIOBHIO 3aJa4yd, WHTEPIOPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYYEHHBIH
pe3yibTar.

DOYyHKIUH

N300paxaTh Ha KOOPAWHATHOW TPSIMOM  TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTPE3KH, HWHTEpBaJbl, 3allUChIBATh YHUCJIOBbIE IPOMEXYTKHM Ha
anreOpandecKoM s3bIKE.

OTMeuyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaMm, CTPOMUTh
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh ¢ MOMOLIBIO (PYHKINN W3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYUHAMH: CKOPOCTb,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTbh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[lonumaTh rpaduveckuii crocod MpeACTaBICHHUS M aHAINW3a MH()OPMAIUH, U3BICKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K xoHumy oOyueHus B 8 kJiacce oOyyaroluiics NOJYYUT CIEAYIOIINME IPEIMETHBIE
pe3yIbTaThI:

Yuciia ¥ BbIYUCICHUSA

Hcnonbs30BaTh HayalbHbIE MNPEJICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN s
CpPaBHEHHMsSI, OKpPYTJCHUS W BBIYHCICHUMN, H300pakaTb JAEWCTBUTEIbHBIC 4YHCIIA TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh NOHATHE apUPMETUYECKOTO KBaIPpaTHOIO KOPHS, HAXOAUTh KBaApaTHbIE KOPHH,
UCIOJB3YSl TpU HEOOXOAMMOCTH KaJIbKYJSATOp, BBIIOJHATh IPEOOpPa30BaHUSI BBIPAKECHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJBIIMX M MalbIX YHUCET C MOMOIIBIO ACCITUYHBIX IpoOeil u
creneHei yucna 10.

AuaredpanyecKkue BbIPaKEeHHUA

[IpuMeHATH TOHATHE CTENEHM C IeJdbIM II0Ka3aTesleM, BBINOJHATE IpeoOpa3oBaHUs
BBIPAXECHU, CONEPIKALUX CTENEHU C LIETIbIM [T0OKA3aTEIEM.

BbINOMHATE TOXKIECTBEHHbIE NPeoOpa3oBaHUS PALMOHAIBHBIX BBIPAXEHHM Ha OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU U anre0panuyecKuMu ApoOsiMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIICH HA MHOXKUTEIH.

[IpumeHsTh IpeoOpa3oBaHUs BBIPAKEHUH JUIsl peIIeHUs pa3IMYHbIX 3a7ad U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHelHbIE, KBapaTHbIE YPAaBHEHHS W PALMOHAIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYyMS IEPEMEHHBIMH.

[IpoBoNTH MpoOCTENIINE MCCIETOBAHUS YPABHEHUN M CHCTEM ypPaBHEHHUH, B TOM YHUCIE C
NpPUMEHEHHEM IpaHUuecKux Mpe/CTaBlIeHU (yCTaHaBIMBATh, UMEET JM ypaBHEHUE WM CHCTEMa
YpaBHEHUU pelleHusl, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT crioBecHOW (OPMYIHMPOBKU 3anaul K e€ anreOpanyeckodl Mojenu ¢
IIOMOUIBIO COCTaBJICHUsI YPAaBHEHUS WIM CUCTEMBI YPaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIy4E€HHBII pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHMS, OLICHKH, PEILATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBbI, JaBaTh TIpadUUYEcKyl0 HUIIOCTPAILUIO
MHO’KECTBA pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIUT

IToHnMaTh U UCIIONIB30BaTh (YHKIIMOHAIBHBIC MOHATUS U SA3bIK (TEPMUHBI, CUMBOJINYECKUE
0003HaueHMsI), ONPENEATh 3HauUeHHe (PYHKIUM MO 3HAYEHUIO apryMeHTa, ONpeleNiTh CBOWCTBA
byHKIMY 110 €€ rpaduKy.

Ctpoutb rpaduky I€MEHTapHBIX (QYHKIUH BUIA:

y = kix,y =x% y =x3y = ||, y = VX, onuCHIBaTh CBOMCTBA YHCIOBOM (YHKIMK 110 €&
rpaduxy.

K koHmy oOyuenus B 9 kiacce 0Oydaroluiicss MOJNyYUT CIEAYIOIIUE INpeAMETHbIE
pe3yJbTaThI:

Yuciia 1 BbIYMCICHUS

CpaBHMBATh M yHOPSIIOUYMBATh pallMOHAJIbHBIE M HPPALlMOHAIbHBIE YHCIIA.

Breimonsate apudmMeTnueckue NEHCTBHS C PallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHBIE M
NUCHbMEHHBIC TIPUEMBI, BBITIOIHATH BRIYUCICHHS C MPPALMOHATHHBIMHU YUCIIAMH.

HaxonuTp 3HaYeHHs CTEMEHEH C MEeJIBIMHU MOKa3aTeIsIMH W KOPHEW, BBIYMCIIATH 3HAUYCHUS
YHCIIOBBIX BBIPKEHUI.

OxpyrisTh ACUCTBUTENbHBIC YMCIA, BBIIOJHATH NPUKUAKY pe3yJbTaTa BbIYMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemiare nuHelHbIE M KBaIpaTHbIE YpaBHEHUs, ypaBHEHUs, CBOASIIMECS K HUM, IpOCTeHIIne
IpOoOHO-palOHAIILHBIE YPABHEHUSI.

Pemate cucteMbl IBYyX JHMHEWHBIX YPaBHEHUH C JABYMS NMEPEMEHHBIMH M CHCTEMBI ABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISACTCS JTMHEHHBIM.

Pemrate TekcTOBBIE 3amauM  anreOpauecKUM CIIOCOOOM C TIOMOIIBIO COCTAaBIICHUS
YPaBHEHMsI WM CUCTEMBI JBYX YPaBHEHHH € IByMsI IEPEMEHHBIMHU.

[TpoBouTH MpoCTENIINE UCCIEOBAHUS YPAaBHEHUM M CHCTEM ypaBHEHMH, B TOM YHCIE C
NpUMEHEeHHeM IrpadUuecKux MpeacTaBieHull (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHUE WM CHCTEMa
YpaBHEHMI pelIeHns, €ClId UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh peEIIeHUE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIONINE KBAIPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHWE CHCTEMBl HEPABEHCTB HA YHCIOBOM MPSMOM, 3alMCBHIBATH
pelIeHue ¢ TOMOIIBI0 CHMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUH

Pacrnio3HaBath (yHKIMHU M3y4eHHBIX BUIOB. Il0Ka3bIBaTh cXeMaTUYECKH pacloyIOKEHUE Ha
KOOPJMHATHOM M1ockocTh rpadukoB GpyHknui Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3,y = VX, y = |x|, B 3aBHCHMOCTH OT 3HadeHHiI KOIQDUIMEHTOB, ONMHUCHIBATH CBOMCTBA
byHKIHIA.

Crpouth u u300pakaTb CXeMaTU4yecKu TpaduKU KBaJApaTHUUHBIX (YHKIUH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKIUN MO UX rpaduKam.

Pacrnio3HaBath KBaapaTHuHyI0 (QYHKIHIO MO (popMyiie, IPUBOIUTH IPUMEPhI KBaAPATHUHBIX
(GYHKUMI U3 peallbHOW KU3HU, GU3UKU, TEOMETPUH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrpeccHu

Pacrnio3HaBath apu(MeTHUECKYI0 M T'€OMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3aaHusl.
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BbINoNMHATE BBIUMCIEHHUS C HUCHOJb30BaHUMEM (GOpMYyN N-ro wieHa apu@MeTHUYecKoil u
FEeOMETPUUECKOI MPOTrpeccHii, CyMMBI MEPBHIX N UJICHOB.

N300paxaTh 4ieHbl IOCIeI0BATEILHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemiate 3amaun, cBsi3aHHBIE C YUCIOBBIMU IOCJIEIOBATEILHOCTSIMU, B TOM YHCIIE 33/Ia4u U3
pealTbHO KU3HH (C MCTIOIB30BAHUEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHH).

CUCTEMA OLHEHKHA JOCTUXEHUS IVIAHUPYEMBIX PE3YJIbTATOB

OueHka JOCTHKEHUS IUIAHUPYEMBIX pE3yJIbTaTOB IPOBOJUTCA B COOTBETCTBUU C
[TonoxkxenueM o ¢dopMax, MEPUOJUYHOCTH, MOPSAIKE TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH U
MIPOMEKYTOUHOH aTTectanuu odydaronuxcss MAOY «Illkona Nely» KI'O.

Texyuuii KOHTPOJIb YCIEBAEMOCTH yYalIUXCs MO Kypcy «Auredpa» NpoBOAUTCSA B TEUCHUE
y4eOHOr0 Mepro/ia 1 MPEeAnoiaraeT caeayoume GopMbl:

- TPOBEACHWE KOHTPOJIBHBIX  MEPOINPHUSATHH C  BBICTABICHUEM  OOYYarOIIUMCS
WHIUBUIYTBHBIX TEKYIIMX OTMETOK YCIIEBAEMOCTH 10 Pe3yjIbTaTaM MX MPOXOXKICHHS.

- BBIBEJICHUE YETBEPTHHIX (IIOJYTOJIOBBIX) OTMETOK YCIEBAEMOCTH OOYYAIOIIMXCS IMyTEM
0000IIeHNsT TEKYIIMX OTMETOK, BBICTABJICHHBIX OOYYAIONIUMCS B TEYCHHE COOTBETCTBYIOIIETO
y4eOHOT0 MepHoa;

[To kypcy «Anredpay» mpeaycMOTPEHO BHIIIOTHEHHE YCTHBIX, MMCbMEHHBIX U MPAKTUYECKUX
OILICHOYHBIX MPOLIETY].

K ycTHBIM OLIEHOYHBIM TMpOLIEypaM OTHOCSTCS: YCTHOE cobOeceoBaHMe, peIIeHUe
MaTeMaTUYeCKUX WM HHBIX 33/7ad B YM€, KOMMEHTHpPOBAaHHUE (aHAIW3) CHUTyallUid; ApyTHE
KOHTPOJIbHBIE PAOOTHI, BHITIOHSIEMBIE YCTHO.

K mnuceMeHHBIM KOHTPOJBHBIM pabOTaM OTHOCATCS: JAUKTAHTHI, KOHCIEKTUPOBAHUE
(pedepupoBaHre) HAYYHBIX TEKCTOB; pEIICHHE MAaTEMaTHYCCKMX M WHBIX 3a7a4 C 3alHChio
pellleHus, CO3/laHue M PEAAKTUPOBAHUE DIEKTPOHHBIX JOKYMEHTOB (MaTepuasoB); CO3/JaHUE
rpaduueckux cxem (quarpamm, TaOIWIl U T.I.); MPOU3BOJCTBO BBIYHCIEHUH, pacueToB (B TOM
YHclie C UCHOJB30BAaHUEM AIIEKTPOHHO-BBIUMCIUTENFHOM TEXHUKH); co3aaHue ((hopMHUpOBaHHE)
DIIEKTPOHHBIX 0a3 JaHHBIX, BBIMOJHEHHE CTAaHAAPTU3UPOBAHHBIX TECTOB (B TOM 4YHCIe
KOMIBIOTEPHBIX); JPYTHe KOHTPOJIbHBIE pPAOOTHI, PE3yNbTaThl KOTOPBIX MPEAOCTABISIIOTCS B
MMCbMEHHOM BH/IE.

K mpakTtrueckumM KOHTPOJBHBIM pabOTaM OTHOCATCS: MPOBEJCHHE HAYYHBIX HAOIOACHUI;
MOCTAaHOBKA JIA0OPATOPHBIX OMBITOB (IPKCIIEPUMEHTOB); M3TOTOBJIEHUE MAKETOB; BBHITIOJIHEHHE
KOHTPOJIBHBIX YIIPaKHEHUH.

[TpomexyTouHas arTtectanus 1mno Kypcy «MaTemarukay mpoBOAUTCS B (hOpMe KOMITJIEKCHOM
KOHTPOJIbHON paboThl (anredpa, reoMeTpus, BEpOSTHOCTh U CTATUCTHKA) 1 pa3 B roa B CPOKH,
yCTaHaBIMBAaEMbIE IEarOrTMYeCKUM COBETOM. B cimydae mpoBeneHus BeceHHel ceccun BIIP mo
MaTeMaTuKe, pe3yJbTaThl €€ BBINOJHEHMS MPUPABHUBAIOTCA K MPOMEXKYTOUHOW aTTECTalMU IO
Kypcy.

TEMATHUHYECKOE INTAHUPOBAHHUE

7 KJIACC
0 KonuuecTBo yacon DIEKTPOHHBIE
anMEHOBaHHE
= (undpossie)
= paszenoB U TEM Kontponensle  IIpakTnueckne
o Bcero oOpasoBartenbHbIC
< IPOTrpaMMBbI paboThI paboThI
pecypchl
1 Yucna u 25 1 bubnuoreka HOK
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BBIYHCIICHHUSL. https://m.edso0.ru/7f415
ParmonanbHble b90
qyclia
AreBbateckite Bbubmnoreka LHOK
r HYECKHU
2 P 27 1 https://m.edsoo.ru/7f415
BBIPKCHUS
b0
VpaBHCHIS " bubnuoreka LHOK
3 P 20 1 https://m.edsoo.ru/7f415
HEpPaBEHCTBA
b90
Koopaunater u Bbubianoreka HOK
4 rpadukw. 24 1 https://m.edsoo.ru/7f415
OyHKIMN b90
Hosroncine bubnuoreka HOK
5 P 6 1 https://m.edsoo.ru/7f415
00001IEeHHE
b90
OBIIEE
KOJIMYECTBO
YACOB 110 102 > 0
ITPOT'PAMME
8 KUJIACC
KonnuecTBo 4acos DNEeKTPOHHBIE
HaunmenoBanme
o (mmdpoBrie)
= paszieIoB U TEM Becer  Konrtpospnel | IIpakTnuecku
= DOIDAMMEL 5 5 o0pa3oBaTeNbHbIC
=z porp o € pa0oThI € pa0bOThI pecypest
q
BIfII‘(-:IJI;IIiJIeHI/ISI 1 bubnuoreka [HOK
1 ’ 15 https://m.edsoo.ru/7f417af
KBagparusle 8
KOpHH -
Yucna Hu
BBIUHCIICHHSI. bubnmoteka [HOK
2 Cremnenb c 7 https://m.edsoo.ru/7f417af
LETBIM 8
IOKa3areyieM
A
AnreGpanricciue Buomoresa  TIOK
3 P . 5 1 https://m.edsoo.ru/7f417af
KBanpatublii 8
TPEXWIEH -
A
nrz6peanquKHe bubnunoreka [HOK
BBIPAKEHHUSL.
4 P 15 1 https://m.edsoo.ru/7f417af
Anrebpanyeckas 8
IpoOb -
5 VYpaBHeHuss U 15 1 bubnuoreka [HOK



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
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
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
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HEpaBEHCTBA. https://m.edsoo.ru/7f417af
KBanpatHbsie 8
YpaBHCHHUS
¥pasHeHs " bubnuoreka [HOK
6 | PaBcHCIBA. 13 https://m.edsoo.ru/7f417af
Cucrembl 8
YpaBHEHUU -
YpaBHeHust u bubnuoTeka [HOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepapeHncTsa 8
OyHKIUH. bubanoreka HOK
8 OcHOBHbIC 5 https://m.edsoo.ru/7f417af
MMOHSTHS 8
@OyHKIMH. bubnuoreka [HOK
9  Yucnossie 9 https://m.edsoo.ru/7f417af
byHKIUN 8
1 Mosropemme bubnmmoreka HOK
6 1 https://m.edsoo.ru/7f417af
0 00o00mmeHue 3
OBILEE
KOJIMYECTBO
YACOB 1o 102 > 0
[MPOTPAMME
9 KJIACC
HaumenoBanue KonunuecTBo uacoB
= OnexTpoHHbIe (LIU(POBBIE)
= pas3zeyioB U TEM Bcer  KontponbH [IpakTrueck OGPA3OBATENBHEIS PECYPCHI
< MIPOTrpamMMBbI 0 bie paboTHI ue paboThl
Huena bubnmmoreka [HOK
1 BHIVMCHGHM' 9 https://m.edso0.ru/7f419d0
JleiicTBUTENBHBIE 3
qucna
YpaBHeHust
HEpaBEHCTBA. bubnuoreka [HOK
2 | YpaBHeHHs 14 1 https://m.edso0.ru/7f419d0
OJHOH 8
MEpPEMEHHOMN
¥pasHeris bubmmoreka [HOK
g cbaBcHemRa 14 1 https://m.eds00.ru/7419d0
Cucrtemsl 3
ypaBHEHUH -
4 YpaBHeHust 16 1 bubnuoteka [HOK
HEPaBEHCTBA. https://m.edso0.ru/7f419d0
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https://m.edsoo.ru/7f417af8
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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
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
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Hepasenctpa 8
bubnmoreka LHOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d0
8
Yucnosbie bubnuoreka [HOK
6 MOCJIEAOBATEIBLHOC 15 1 https://m.edsoo.ru/7f419d0
™ 8
[ToBTOpEHME,
oGoGrmete, Bubmnoreka [HOK
7 18 1 https://m.edsoo.ru/7f419d0
cHUCTeMaTH3aIus 3
3HaHUHI -
OBLIEE
KOJIMYECTBO
YACOB §(0) 102 6 0
ITPOI'PAMME
YUYEBHO-METOJINYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

Anrebpa. 7 knacc. Yueb.mis obmeoOpazoBat.yupexaenuid/[ KO.M.Konsarun, M.B. Tkauesa,
H.E.®énoposa, M.W.111a0bynuH]. — 2-¢ u3a. — M,:IIpocBemienne,2013

Anrebpa. 8 kimacc. Yueb. s obmieoopazopar.opranuzanuii/[ KO.M.Komnsrun, M.B. Tkadesa,
H.E.®&nopora, M.1.111abyuun]. — 4-e uzn. — M,:Ilpocsemienne,2016

Anrebpa. 9 kmacc. Yueb. s obmieoopazopar.opranuzanuii/[ KO.M.Komnsrua, M.B. Tkadesa,
H.E.®énopoa, M.U.111abynun]. — 4-e uza. — M, : Ilpoceemnienne,2017

METOANYECKHUE MATEPHAJIBI 1J151 YUUTEJIA
Nzyuyenne anreOpel B 7-9 xknaccax:Ku.ga yuwutens/FO.M.Konsrun, 10.B.Cunopos,
M.B.TkaueBa u ap.- 2-e u3z. - M. I[Ipocemienne

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. www. edu - "Poccuiickoe oOpa3zoBanue" denepaibHblil HOPTAL.

2. www.school.edu - "Poccuiickuii 0011e00pa3oBarebHblii mopTat".

3. www.school-collection.edu.ru/ Equnas xosutekius g poBbix 00pa3oBaTeIbHbIX
pecypcoB

4. www.mathvaz.ru - doCke MIKOJIBHOTO YUHUTEINIs MaTeMaTHKH JloKyMeHTaIus, paboune
MaTepUalIbl JJIsl YUUTEIsl MAaTEeMaTUKA

5. www.it-n.ru"CeTh TBOpYECKUX yuuTENICH"

6. www .festival.1september.ru @ectuBanb negarorudeckux uaen "OTKPBITHINA YPOK»

7. Pecypcel HOK
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