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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsSETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa OOecreuyrnBaeT U3yuyeHUE APYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMAaHUTApPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO MJif
MIPOJIOJDKEHUST 00pa30BaHUS M B MOBCEIHEBHOW KM3HU. PazBuTHE y 0O0ydJarOmImXcs
HAyYHBIX TPEJCTABICHUNH O TPOUCXOXKACHHH W CYIIHOCTH alreOpandecKux
abcTpakiuii, crnocode OTpa)KeHUsI MaTEMaTUYECKON HAYKOW SIBIICHUI U TPOLIECCOB B
IpUPOJE U OOIIECTBE, POIU MATEMATHYECKOTO MOJIETUPOBAHKS B HAYYHOM MTO3HAHUU
U B MPAKTHKE CMOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIUICHNS, HEOOXOIUMBIX Il aJanTallid B COBPEMEHHOM IH(POBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrnieurBaeT pa3BUTHE YMEHHUS HaAOMIOJaTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (HOPMYIHPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOpsl oOecriedynBaeT pPa3BUTHE JIOTHYECKOTO
MBIIJICHAST OOYyYalOIUXCSA: OHW HCIOJNB3YIOT JACAYKTUBHBIE W HWHIYKTHUBHBIC
paccykJieHus, OO0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOydenue anreOpe TMpeAnoiaracT 3HAYUTENIBHBIM O00BEM  CaMOCTOSTEIIBHOM
NESATETLHOCTH O0YUaIOIIUXCsl, TOATOMY CAMOCTOSITEIbHOE PEIICHUE 3a7ad SBISIETCS
peanuzanuen e TeIbHOCTHOIO MPUHIUIIA 00YUYEeHUSI.

B ctpykType mporpammel yaeOHOTO Kypca «Anredpa» It OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIePKATEIIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUKCICHUS», «ANTEOpandyecKue BBIpAXKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmm». Kaxnas u3 3TuX comepKaTeIbHO-METOIUYSCKUX JIMHHUH
Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYCHHSI Kypca, B3aUMOJICHCTBYS C IPYTUMH
ero JMHUAMH. B Xone w3ydeHHs ydeOHOTO Kypca OOydYaroIIMMCS TMPUXOIUTCS
JIOTUYECKH PACCYXKAATh, UCIIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B cBsi3HU C
9TUM B TpOrpamMMmy Yy4eOHOTO Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJACTaBICHHBIE BO BCEX OCHOBHBIX pasleiiaXx MaTeMaTHYeCKOTro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarOIUMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4yecKoro s3bika. CoaepKaTeNnbHOW H  CTPYKTYPHOM
OCOOEHHOCTBIO Y4YeOHOrOo Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapaKkTep.

Conepxanne JuHHM «Yucaa W BBIYHUCICHUS» CIY)KHT OCHOBOW IS
JanbHEHIIero M3y4yeHus MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYy4YaroIIMUXCs
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHSI TOJIH30BATHCS ANTOPUTMAaMH, a
TaK)K€ TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TOBCEIHEBHOU
*KU3HU. Pa3BuUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs



CBS3aHO C pAlMOHANBHBIMU W UPPAUUOHATIBHBIMU YHCIIaMHU, (OPMUPOBAHHUEM
MIPEACTABICHUI O JEHCTBUTEIBHOM UHKCIIE. 3aBEPIICHUE OCBOEHUS YHCIOBOM JIMHUH
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

Copepxanue IByX aareOpandeckux JMHUA — « AreOpandyeckue BbIpaXeHUs» U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYArOIINXCS
MaTEeMaTHYECKOro ammapara, HeoOXOAMMOIOo Ui peUIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOIO
oOuiero o0Opa3zoBaHusl y4eOHBIM MaTepuana TPYHNIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaXeHU. AnreOpa JEMOHCTpPUpPYET 3HAUEHHE MAaTEMaTUKU KakK s3blKa s
MTOCTPOEHUSI MAaTEMATUYECKHUX MOJEJIEH, ONMMCAHMS ITPOLIECCOB U ABJICHHUM PEAJbHOIO
mupa. B 3amaunm o0O0yueHuss anreOpe BXONAT TakXKe JaJIbHEWIee pa3BUTHE
QJITOPUTMUYECKOIO MBILIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
UHPOPMATUKH, U  OBJQJCHHE  HABBIKAMHU  JIEAYKTUBHBIX  PacCCyXJCHUU.
[IpeoOpa3oBaHne CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pa3BUTHIO BOOOpaxKeHMUs,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (QyHKIHMOHATBLHO-TPAPUUYECKOW JUHUM HAIICJICHO Ha MOJIyYeHHUE
oOyyaroluMuUCs 3HaHUH O PYHKIMSIX KaK BaKHEWIIEH MaTeMaTU4ecKoil Moienu AJis
OMHCaHUs U MCCIEAOBAHMUS Pa3HOOOPA3HBIX IPOLIECCOB U SIBICHUN B MPHUPOJE U
oOmectBe. 3yuenne marepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS YMEHUS
WCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTENbHBIE CpPEJICTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJg B (OpPMHpPOBaHUE
IPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALMU U KYJIBTYPBIL.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBI Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna u  BBIUMCICHUS», «ANTEOpandyecKue BbIPpAKEHUS», «YPaBHEHUA W
HEPABEHCTBa», « DyHKINN.

Ha u3yuenue yuebHoro kypca «Anredpay» orBonutcs 306 yacos: B 7 Kiacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kiacce —
102 gaca (3 yaca B HE/I€JIIO)

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuciia ¥ BBIYUCTCHUS

Jpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEXO0Jl OT OJHOW (OPMBI 3aMUCH
npobert k gpyroit. [loHsATMe palMOHATBHOTO YHCHA, 3aliCh, CpPaBHEHHE,
yOOPSIOYUBAHUE  pPAllMOHATBHBIX  YHcel.  ApudMeruyeckue  JEUCTBHUS  C
palMOHAIBHBIMA YHUCJIaMU. PemeHue 3amad u3 peajdbHOM NMPAKTUKM HA YacTd, Ha
Ipoowu.



CreneHp ¢ HaTypaJbHBIM [IOKa3aTeJeM: OMpeJelieHue, MpeoOdpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAeNICHUs, 3amuch OonbIux uucen. [IpoueHTsl, 3amuch
IPOLEHTOB B BUJE ApoOU U poOM B BUAE NMPOLEHTOB. TpH OCHOBHBIE 3ajaud Ha
IIPOLICHTHI, pELICHUE 3a]a4 U3 PEAIbHON IIPAKTUKH.

[IpuMmeHeHne  NPU3HAKOB  JECIMMOCTH,  PAa3lO0KEHHME HAa  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanpHble  3aBHCMMOCTH, B  TOM  4YuCile TmpsMas W oOpaTHas
IPONOPLMOHAIBHOCTH.

AJuireOpandecKue BbIPaKeHUSA

IlepemMeHHBIE, YMCIIOBOE 3HAYECHHME BBIPAKECHUS C NEpeMEHHOM. JlomycTtumslie
3HA4YEHUs MEepeMEHHBIX. [IpencraBiieHne 3aBUCUMOCTH MEXIY BEIWYMHAMH B BUIE
(dopmyibl. Beruncnenus no ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPAXKECHUH,
TOXKJECTBEHHO pPAaBHbIE BBIPAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, IPaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowiensl 1 MHOTOWIeHBl. CreneHb MHoroujaeHa. CIOKEHHE, BBIYMTAHHE,
YMHOEHNUE MHOTOWICHOB. POpMyIIbl COKPAIIEHHOTO YMHOXKEHUA: KBaAPaT CYMMBI U
KBagpar pasHocth. Popmyisia pa3HOCTH KBaApaToB. PasnokeHne MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM 10 YCIIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHME C JIBYMs IEpeMEHHbIMH U ero rpaguk. Cucrema aByX
JVHEWHBIX YpaBHEHUW C JAByMs II€pEeMEHHBIMHU. PemieHue cucreM ypaBHEHUHN
Croco00oM MoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1a4 C MOMOIIBI0 CHCTEM
YpaBHEHUN.

DOyHKIUU

Koopaunara toukn Ha npsMoi. UHCIIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopnauHat, ocu OX m Oy. AOcuucca ¥ opauHarta
TOYKM Ha KOOPIMHATHOW TuIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX (OpMyIamH.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'padux GpyHKImm.
CaoiictBa ¢Qyukimid. Jlunerinas ¢yukius, e€ rpaduk. I'paduk dynkuuun y = |X|.
I'paduueckoe perieHrne TMHEMHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YPaBHEHUH.



8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatHeii kopenb u3 uncia. lloHsTHe 00 HppanMOHAIBHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UppaIMoHalIbHBIX yucen. CBOHCTBa apu(pMETHYECKHX
KBaJPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHCIIA.

Crenensb ¢ nenpIM NokazareneM U €€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIA.

AJireOpandecKue BbIPaKeHUA

KBampaTHbIil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWMCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJCHUE  alreOpamdeckux JapooOeil.
PannoHanbHble BhIpaXXEHUS U UX IPEOOpPa3OBAHHKE.

YpaBHeHNs U HepaBeHCTBA

KBagpatHoe ypaBHeHue, dhopmysna KOpHEH KBaJpaTHOTO ypaBHEHuUs. Teopema
Buera. Pemenue ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM M KBaJApaTHBIM.
[Ipocreiimume qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckass mHTEpHIpeTalus ypaBHEHUH C JIBYMs MEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMS MNEpEeMEHHbIMU. IIpuMepsl pemeHus CcHucTem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OOHOW NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

DyHKUUHA

[Tonsitne pynkiuu. O6acTh OnpeAesieHus 1 MHOXKECTBO 3HAYEHUN (DYHKIIHMH.
CnocoObl 3a1anus PyHKIUH.

I'padpux Pynxuuu. Utenuwe cBoicTB ¢yHkuuMu mno e€ rpaduxy. ITpumepst
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.

OYHKIMK, ONKCHIBAIOIINE TMPSAMYIO H OOpaTHYI0 MPOMOPIUOHATHHBIC
3aBHCHMOCTH, uX rpadukn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. T'paduueckoe
pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC
YucJia 1 BLIYUCJIEHUS
ParmonanpHbple 4uncna, UPpaMOHAIBHBIE YHUCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIC ApOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YHCIIA



KaKk OECKOHEUYHBIE JIeCATHUYHBIE 1poOU. B3aMHO OHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHME  JCUCTBUTENBHBIX  YHUCEN, apupMETHYeCKue JIEUCTBUS  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIATEIBHOCTh HPOLECCOB B
OKPY’KAIOIEM MUDE.

[TpubnuxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOMKeHUsi. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Pemenne ypaBHeHNM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHWH, CBOISIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUW TPETbEU U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ ByMs NEpEeMEHHbIMU M €ro rpaduk. Pemienuwe cuctem aByX
JMHEWHBIX YPAaBHEHUHN C JBYMs NEPEMEHHBbIMU. PellleHre cucTeM JIBYX ypaBHEHUH,
OJTHO U3 KOTOpBIX JHMHEHHOE, a JApyroe — BTOpoH cTeneHu. [paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
I'paduueckas uHTEprpeTanys HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaGomna, xoopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPaA0OJIBI.

Ipadukn yukumit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBONCTBA.

YucoBbie N0CJIe10BATEILHOCTH U IPOrPeccum

[loHsATME YHCIIOBOM IOCIIENOBATEIbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyIoii u popmysoit N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccuu. Popmyibl N-ro YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBbIX N UJICHOB.

N3o0paxkeHre UIeHOB apu(PpMETHUYeCKO | TEOMETPUUECKON mporpeccui
TOYKAMHA HAa KOOPJHWHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIIOHEHUUAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTaThbl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOLJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHHUEM K JIOCTHKEHHUSAM POCCHUUCKUX MATEMATHUKOB U POCCHUCKOM
MaTEeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHWHA U pealn3allid €ro
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBI€HUH, MPOLEAYp TPaKJAHCKOrOo oOOmIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHMM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HM MJIA YCHEIHON MpodecCunoHaIbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATIbHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETHMYECKOMY  BOCHPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIICHUH, pacCyKICHHH, YMEHHIO BUAETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKuM Kak cgepbl 4YeloBeYeCKon
NEATEIbHOCTH, 3TalloB €€ pPAa3sBUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LIMBWIN3ALNM,
OBJIAJICHAEM S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJBTYPOH KaK CPEICTBOM
MIO3HAaHHUS MHUpA, OBJAJACHUEM IPOCTEUIIMMH HABBIKAMU HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHUPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B MHTEpEcax CBOETO
3I0pOBbSl,  BEJIEHUS  3J0poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTAHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHM W  OTAbIXa, peryspHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKA PeQIIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJI0oBeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMEel Ha MPUMEHEHHE MaTeMaTUUYEeCKUX 3HAHWM JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOILEH CPebl, IJTAHUPOBAHUS MTOCTYIKOB U OLEHKH MX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEH Cpeibl, OCO3HAHHUEM TIIJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTeil UX pelieHus;

8) apanTanmusi K M3MEHSIOIMMCS YCJIOBHSAM COLHUAJIBHON M NPHPOAHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€ KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHU, HAaBBIKU U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHUHA, B TOM YHCIIE
(GopMynMpoOBaTh UAEH, TOHITHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOUMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemieHuss U AeUCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PHUCKKM M IOCIEICTBHUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIBJSATH M XapaKTEPU30BaTh CYIIECCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy TMOHITHAMHU, (HOPMYyITUPOBAThH
ONpPENECICHNUS]  IOHATUM,  yCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KjaccupuKalyi, OCHOBaHUSA JUIi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOJMMOTrO aHAJIN3A;



BOCIPUHUMATh,  (QOPMYIUPOBaTH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENIbHbIE U OTpHUIATENbHbIE, €IWHWYHBbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBIISITh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KICHUSX, MpeiaraTh KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHUeCKuX (HaKTOB, BBICTpAaWBaTh aAPTyMEHTAIMIO, TMPUBOAMTD
OpUMEPBI U KOHTPIPUMEPHL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

UCII0JIB30BaTh BOIPOCHI KaK MCCIIECIOBATEIbCKUA HHCTPYMEHT IIO3HAHUS,
(GOopMyIHpOBaTh BOMPOCHL, (PUKCHUPYIOIIME IPOTUBOPEYHE, MPOOIEMY,
CaMOCTOSITCJIbHO ~ YCTaHABJIMBATh HCKOMOE M JaHHOe, (OpMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE,

MPOBOAWTh TI0 CAaMOCTOSITEIbHO COCTaBJICHHOMY ILIaHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHHUE 10 YCTAHOBJIICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;
CaMOCTOSTeNIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IMpoOIEcCCa, a TaKXKE BBIIBUTaTh
MIPEITOJIOKCHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpManuu, JdaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUS 3a1a4H;

BbIOMpaTh, AaHAJIW3UPOBATh, CHCTEMAaTU3UPOBATh UM HUHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHPOpPMAMM W WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOW Trpa@ukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHMOPMAIIMM IO KPUTEPUAM, MPEATIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



BOCIPUHUMATH U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U
LEeIsIMU OOLLEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M NHMCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHMs IO XOJy pPEIICHUs
3aJ1a4l, KOMMEHTUPOBATh IIOJyUYEHHBIN PE3YJIbTAaT;

B X0/i€ OOCYXKICHHsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIEHUs], COMOCTABIIATh CBOM CYKIEHUS C CYKIACHUSAMHU JPYTUX YYACTHUKOB
auaiora, OOHApYKMBAaTh pa3IMYME€ U CXOJCTBO MO3UIMI, B KOPPEKTHOU
(dopme popMyIUpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAaHNU,
MIPOEKTA, CAMOCTOSITENIbHO BHIOUPATHh (POPMAT BBICTYIIEHUS C YUYETOM 3a4ad
IPE3EHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M UHIAUBUIYAJIBHON
paboThI IPU PEIIEHNU YUEOHbIX MaTEMaTHUECKUX 3a71ay;

MPUHUMATh LEJb COBMECTHOM IEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHON paboThl, pacHpenensTe BUAbBI padOT, JAOroBapHUBAaThCA,
oOCyXIaTh MpOILECC U pe3yJbTaT paboThl, 0000IIATh MHEHUSI HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbeIX ¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTUE), BBIMOJIHATH CBOIO YaCcTh padOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMH YJI€HAMU KOMaH/bl, OLIEHUBAThH
KayecTBO CBOEro BKJIaga B  OOUIMM  MPOAYKT MO  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AJITOPUTM pELIEHUs 3afadd (WId €ero
4acTh), BBIOMPATH CIOCOO pEIICHUS ¢ Y4ETOM HMEIONIUXCS PECypCcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpPOBaTb M  KOPPEKTUPOBATH
BapUaHTHI pelIeHUI ¢ y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3ybTaTa
pelIeHns] MaTEMaTUYECKOM 3aauH;

NPeaBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELLICHUHU 33]a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AEATEIbHOCTH IMOCTABIECHHON LIEIU U
YCIIOBHSIM, OOBSCHATH MNPUUYUHBI JOCTHXKEHHSI WIM HEIOCTHXKEHMS IIEJIH,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenms B 7 KJjacce OOyYalOUIUICS TOMYyYUT CICAYIOIIHE
IpeIMETHBIC PE3yJIbTaThI:

Yuciaa 1 BbIYHCIEHUST

BbImonHATE, codeTas YCTHbIE W IHCBMCHHBIC TPHEMBI, apUPMETHICCKHE
JCUCTBUS C palliOHATBHBIMU YHCIaMH.

HaxonuTe 3Ha4YeHWS YHCIOBBIX BBIPAKEHUH, MPHUMEHATH pPa3HOOOpa3HbIC
CHOCOOBI ¥ TPHEMBI BBIYMCIICHHUS 3HAYCHUH JPOOHBIX BBIPAKCHHM, COJCPIKALTUX
OOBIKHOBCHHBIC ¥ JICCATUIHBIC IPOOH.

[lepexonuth OT OMHOW (GOPMBI 3aMKMCH YUCENT K APYyroi (mpeoOpa3oBBIBATH
JECATHYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOH).

CpaBHUBATH M YIOPSAI0YUBATH PAllMOHAIBHBIC YUCIIA.

OKpyrIJIsTh Yncna.

BBITIONHATE TPUKHUIIKY M OIEHKY pEe3yJIbTaTa BBIYMCICHHUN, OLEHKY 3HAYCHHMA
YUCIIOBBIX BBIPOKEHUH. BEIMOTHATH ACHCTBHS CO CTENEHSMH C HATYpaJbHBIMU
MTOKa3aTeIISIMH.

[TpuMeHSTh MPU3HAKK JCTUMOCTH, Pa3JIOKEHHUE HAa MHOXKHUTEIM HATypalbHBIX
JHUCE.

Pemarh mpakTUKO-OpUEHTHUPOBAHHBIC 3a/ladyM, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPOMOPIUOHAIBHOCTRIO BEIWYHMH, TIPOICHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl PEIICHUs 3a1ad ¢ YYETOM OrpaHHYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPAKEeHUs!

Hcnonb30Bath anreOpandecKyro TEPMHHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B
MIPOIIECCE OCBOCHUS yUeOHOTO MaTepHaa.

HaxomuTh 3HayeHHMs OYKBEHHBIX BBIPOKECHUH TIPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrImonHATE mpeoOpa3oBaHUs IIEJIOTO BBHIPAXKEHUS B MHOTOWICH NMPUBEIACHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHAT, YMHOKEHHE OJIHOWJICHA HAa MHOTOWIEH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh Pa3jiOKEHUE MHOTOWICHOB HAa MHOXHTEIH C IOMOIIBIO
BBIHECCHHUS 32 CKOOKH OOIIEr0 MHOXHTENS, TPYIITUPOBKU ClIaraeMbIX, TPUMCHCHUS
dbopMyn COKpamEHHOTO YMHOKEHUS.

[TpumeHsITh TpeoOpa30BaHNs MHOTOUJICHOB JJI PEIICHUS Pa3TUYHbBIX 337a4 U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHON MPAKTHKH.
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Hcrnonb3oBaTh CBOWMCTBA CTENEHEH C HAaTypalbHbIMH IOKA3aTENsIMH IS
peoOpa3oBaHUsl BEIPAXKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate sMHEWHBIE ypaBHEHHsS C OJHOW IIEPEMEHHOW, NPHUMEHSA INpaBHIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sABisercs m
YHUCJI0 KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOAbl MPU PELICHUHN JIMHEWHBIX YPABHEHUN M UX
CUCTEM.

[lonbupate mnpumepbl Map YHUCEN, SBISIIOIIMXCA PEHICHUEM JIMHEHHOIro
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadUK JUHEHHOTrO YpaBHEHHS C ABYMS
EePEMEHHBIMHU, MOJIb3YSCh TPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTemMbl ABYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpaduiyecKu.

CocraBnsaTe W pelmarh JMHEMHOE YPABHEHHE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 3a]1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTar.

DOyHKUUHA

N300paxaTh HaA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3aMMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHE, I€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BPEMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii CrocoO TPEACTABICHHUS W aHalu3a WHGOpPMAIIHH,
U3BJIEKaTh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K xonmy oOydyenuss B 8 kJjacce oOydyarolmUiCs TMOJYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HavyalbHBIE MPEACTABICHHUS O MHOMXKECTBE JEHCTBUTEIBHBIX
YyuceN JJI1 CpaBHEHUSs, OKPYTJI€HUS U BBIUMUCIECHUHN, U300pakaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

[IpumensTh mOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJI[paTHbIE KOpPHHU, HCIOJIb3YyS MPU HEOOXOAUMOCTU KaJbKyJSATOp, BBINOJHATH
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npeoOpa3oBaHus BBIPAKEHHM, COJEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHM C LEeJIbIM  IOKAa3aTeJeM, BBINOJHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIIUX CTENEHH C LEJbIM MOKa3aTeIeM.

BbINONHATE TOXIECTBEHHbIE MTPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MpaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpuMmeHnsaTs npeoOpa3oBaHUs BBIPAKEHUM I PEIICHMS Pa3IMYHbIX 3a/1ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUMU C JBYMS IEPEMEHHBIMH.

[IpoBOaUTE IPOCTENIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHUCJIE€ C MPUMEHEHUEM IpadUueCcKUX MPeICTaBICHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexoauTh OT cilOBECHOM (OPMYIMPOBKM 3a7aud K €€ airedpanyeckou
MOJEIM C TIOMOIIbIO COCTaBJICHHUS ypPaBHEHUS WM CHUCTEMbl ypaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3ybTarT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHMS, OLICHKH, PEIIaTh
JUHCHHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh IPaPUUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumMaTe ¥ HMCMONB30BAaTh (DYHKIIMOHAJBHBIEC TMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO03HAUECHMs), OMPENENATh 3HAUYeHHE (PYHKIMH IO 3HAUYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y = kiX, y =x2,y =x3,y = [X|, y = VX, OIHCHIBaTH CBOJCTBA YHCIOBOM (YHKIIHH
o e€ rpadukxy.

K xoHmy oOydyenus B 9 kjacce oOyyaroumuiicss MOJYYUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YHUCIIA.

BoinmonusaTe apudmeTnueckue AeUCTBUS C PallMOHATBHBIMU YHCIaMH, COYETast
YCTHbIE M NHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPPALUOHATBHBIMU
yucnaMu.HaxoguTe 3Ha4YeHUsT CTENEHEH C LENbIMU IIOKA3aTels MU M KOPHEH,
BBIYUCIISATh 3HAUEHUSI YUCIIOBBIX BBIPAKECHUI.
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OKpyrasiTe JIEUCTBUTENbHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHNW, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBaJpaTHBIE YPAaBHEHHUsI, YPABHEHUS, CBOLSIINECS K HHUM,
MpoCTeNIne APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemare cucTeMbl NBYX JIMHEHHBIX YPaBHEHUM C JBYMsSI NEPEMEHHBIMHA U
CHUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3amaud  anreOpanyeckuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHMSI YPAaBHEHHUSI UJIM CUCTEMBI JIBYX YPaBHEHHHU C ABYMS IEPEMEHHBIMH.

[IpoBOoaUTE IPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHCJI€ C MPUMEHEHHEM IpaUueCcKUX MpeACTaBICHUH (YCTaHaBINBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUM PEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U MTPOYEe).

Pemarp nuHeElHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pelLIEHNE HEPAaBEHCTB HAa YHCIOBOM IMPSIMOM, 3alMCHIBATH PELICHUE C IOMOILIBIO
CHUMBOJIOB.

Pemars cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO, U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
IIPSIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacnio3naBaTth (QyHKIMU H3y4eHHbIX BUIOB. Iloka3biBaTh CXeMaTUYECKU

PAacIoIOKEHUE HA KOOPJIMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHUMOCTH OT 3HAYCHUI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHYECKH TpauKyd KBagpaTHUHBIX (YHKIIUM,
OTIMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTh kBajpaTuuHyr0 (PyHKIMIO 1O (popMyse, TPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMHN U3 peaTbHOM KU3HU, (DU3UKH, TEOMETPHUH.

Yucaosble N0OCJI€10BATEILHOCTH U IPOrPecCcun

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUYECKYIO MIPOTPECCUM TIPU Pa3HBIX
crnoco0ax 3aJaHusl.

BeIMoONMHATE  BBIUMCICGHHUS € HUCHOJb30BaHUEM (GopMysa N-TO  4eHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YJICHOB.

N300pakaTh WiIeHB TOCIEAOBATEIIBHOCTA TOYKAMH Ha KOOPJAMHATHOU
riockocTu. PemmaTte 3a1auu, CBsi3aHHbBIE C YUCIOBBIMU MOCJIEA0BATENLHOCTIMU, B TOM
yucle 3a7aud U3 peaibHOM KU3HM (C MCIOJB30BAHMEM KaJbKyJISATOpa, HU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBanun KoaudyecTBo yacon JJIeKTPOHHbIE
© e pa3aeiioB u (uudpoBbIe)
n/ Becer  Konrpoabusl  IIpakruyeckun
TeM oOpa3oBaTeJibHbIE
n 0 e padoThI e padoThlI
NPOrpamMmbl pecypcsbl
Yucna n
O — bubmuoreka [JOK
] 25 2 https://m.edso00.ru/7f415b
PannonanbHbie 90
qrcia o
bubmuorexa [JOK
Anreb
Feopartieci 27 2 https://m.edsoo.ru/7f415b
€ BbIPAXKCHU A 90
VDaBHCHIS 1 bu6mmoreka [IOK
P 20 2 https://m.edsoo.ru/7f415b
HEPaBCHCTBA 90
Koopaunats! u bubnuoreka [IOK
rpaduKy. 24 2 https://m.edsoo.ru/7f415b
OyHKIUU 90
ToBTODEHME 1 bubmuorexa [JOK
P 6 1 https://m.edsoo.ru/7f415b
00001IeHe
90
OBIIEE
KOJIMYECTBO
102 9 0
YACOB IIO
I[MTPOT'PAMME
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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

8 KVIACC

KoaunuecTBO yacon JJIeKTPOHHBbIE
HanmeHnoBanue
Ne (uudposbie)
w/n pa3aesioB U TeM Beero Kontpoasubie | IlpakTuyeckue 06pazoBaTebHbIE
NporpaMMel paboThI paboThI
pecypcsl
YHucna u
1 BBIUKCJICHUS. 15 1 bubmuoreka LIOK
Ksampartasie https://m.edsoo.ru/7f417af8
KOPHH
Hucna u
9 BBIYHCIICHHS. 7 1 bubmuoteka LIOK
CTeneHs ¢ LelbM https://m.edsoo.ru/7f417af8
MoKa3aTeseM
Anrebpanyeckue
3 BBIPAKCHHSL. 5 1 bubnmorexa [IOK
KBanpatHbrit https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpanyeckue
4 BBIPAKCHHSL. 15 1 bubmmorexa [IOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
JIpoOb
YpaBHEHUA U
5 HEpaBEHCTBA. 15 1 Bbubmuorexa LIOK
KBanparHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus u
5 HEPaBEHCTBA. 13 1 Bubnunoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUI
YpaBHeHuUs u
7 HeppaBeHCTBa. 12 1 bubamorexa LIOK
https://m.edsoo.ru/7f417af8
Hepagenctpa
g g(}:’;lcl)(;l{/l:ie 5 1 Bubmmoreka ITOK
https://m.edsoo.ru/7f417af8
IIOHATUA
DyHKINH.
9 UneoBhie 9 1 bubnmnorexa [{OK
https://m.edsoo.ru/7f417af8
(hyHKIUH
10 [ToBTOpenue n 6 1 Bubmoreka [JOK
00001menue https://m.edsoo.ru/7f417af8
OBILIEE
KOJIMYECTBO YACOB 102 10 0
1O ITPOI'PAMME
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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/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ | pasiesioB M TeM Becer  KoutposbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypchbl
Yucna n
— bubmuoreka [JOK
. ’ 9 1 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC 408
4yucna o
YpaBHeHus U
HEpPAaBEHCTBA. bubnuorexa [JOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEHHON
YpaBHeHus U
HeDABCHCTED bu6mmoreka [IOK
P ' 14 1 https://m.eds00.ru/7f419
Cucrembl
y dog
ypaBHEHUH
VYpaBueHus u bubnnoreka [JOK
HEPAaBEHCTBA. 16 2 https://m.edsoo.ru/7f419
Hepasencraa dos
bu6mmoreka [IOK
OyHKIMH 16 2 https://m.edsoo.ru/7f419
dog
Yucnosbie bu6mmoreka [IOK
MOCIIEZI0BATEIILHOC 15 2 https://m.edsoo.ru/7f419
™ dos
IToBTOpEHME,
oGoGmeHe bu6mmorexa [IOK
’ 18 1 https://m.edsoo.ru/7f419
CUCTeMaTH3aIIHs
y dos
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 102 10 0
ITPOI'PAMME
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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
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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbeTBo
«ITpocBenieHue»

» AnreOpa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u
npyrue, AkunonepHoe odmectso «M3narensetBo «IIpocBemienne»

» Anrebpa, 9 kiacce/ MakapsrueB FO.H., Munaiok H.I'., Hemkxos K.U. u
npyrue; moa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«M3parensctBO «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

VYyeonuku no anredpe 7-9 knaccel Makapsiues FO.H. 2023r

KWM no anredpe k yuedbnuky Makaperuesa FO.H. 2023r

[Tocobue mist moaroroBku yuamuxcs k OI'D nox penakuueit Amenxo 1.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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