AHHOTanMs padovel NDOrNaMMBbI V4eOHOI0 KVpca «AJredpa» 1Jis
o0yyarwimmxcs 7-9 Kiaccos

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sABJSIETCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOIO OOIIEro
00pa3oBaHUs: OHA 00ECIEYMBAET U3YUYCHHE APYIUX AUCLUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO Jis
POJ0JKEHUsT 00pa30BaHUs U B MOBCEIHEBHOM *U3HU. Pa3BuTHe y o0yuarommxcs
HAy4YHBIX TIPEJICTABICHUNA O TPOUCXOKICHUU U CYUIHOCTH aire0pandeckux
abcTpakuui, crocode OTpaxxeHusl MaTeMaTHYeCKON HaAYKOH SIBJIEHUN U IIPOLIECCOB B
Opupojie U OOIIEeCTBE, pOJIM MAaTEMaTU4YECKOro MOJEIMPOBAHMUS B HAYyYHOM
MO3HaHHUHU U B PAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
KauyeCTB MBIIUICHUS, HEOOXOMUMBIX [JIsl afalTallid B COBPEMEHHOM IH(pPOBOM
oOmectBe. M3yueHue anreOpbl oOecneuMBAeT pPa3BUTHE YMEHHsI HaAONIOAATh,
CpaBHHMBaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCWUCTBUA U BBIBOJIBI,
dbopmynupoBath yTBepxKIaeHU. OCBOCHHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaromIMXCs: OHM HCHOJB3YIOT JCAYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHUs, 0000IIeHNEe U KOHKpETU3aluio, adCTparupoBaHue u
anajoruto. OOydeHue  anrebpe  MpeArnojaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITENIBHOM ~ JIeSITEIbBHOCTH  00y4YalolUXCsl, MO3TOMY CaMOCTOSITENIbHOE
pellIeHre 3a/1a4 SBISETCS peaan3anueil 1esTeIbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B cTpykType nporpammsl y4eOHOTO Kypca « Anredpay st OCHOBHOTO 00ILIEro
o0pa30BaHMsl OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOAUYECKHE JTUMHUU:
«Uncna © BBIYUCICHUA», «AnreOpandeckne BBIpAKEHHUS», «YPaBHCHUA W
HepaBeHCTBay, «Dynkumum». Kaxgas w3 3THX copepKaTelbHO-METOAMYECKUX
JMHUA pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOACHCTBYS C
IPYTMMH €ro JuHusSMH. B Xone wusydeHus ydeOHOro Kypca oOOydarolmumcs
PUXOJUTCS JIOTUYECKU PACCyXKIaTh, MCIOJB30BaTh TEOPETHKO-MHOYKECTBEHHBIH
s3bIK. B CBsi3u ¢ 3TUM B mporpammy y4eOHOTO Kypca «AnreOpa» BKIIOYCHBI
HEKOTOpbI€ OCHOBBI JIOTHMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4eCcKoro oOpa3oBaHUsI U CIIOCOOCTBYIOIINE OBJIAJCHHUIO O0YYaIOIIUMUCS
OCHOB YHUBEPCAJILHOTO MaTeMaTH4eCKOro si3bika. CoepKaTebHOM U CTPYKTYPHOU
OCOOCHHOCTBIO Y4YEOHOro Kypca «Anredpa» sBISETCS €ro HHTErpUpOBAaHHBIN
XapaKkTep.

Conepxkanne nuHUM «Yucina ¥ BBIUKCICHUS» CIY)KUT OCHOBOW IS
TaIbHEHIIIETO M3yYeHUsT MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOydYarOIMIUXCS
JIOTUYECKOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS aITOPUTMaMH, a



TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. Pa3BuUTHE TOHATHS O 4YKCIIe HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs
CBA3aHO C pAlMOHAIBHBIMM W HMPPANUOHAIBHBIMU YHUCIAMH, (HOPMUPOBAHHEM
IPE/ICTaBICHUN O TEHCTBUTENLHOM UKciie. 3aBepIIeHUE OCBOSHUS YUCIOBOM JIMHUU
OTHECEHO K cpefHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue IByX aireOpandeckux JUHUHN - « AnreOpandeckue BhIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Yy OOYHAIOIIUXCS
MaTEeMaTHYECKOro amnmapaTa, HeOoOXOAMMOIO /Jisi pelIeHHs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHus Y4eOHBII MaTepuayn TpyHIUPYETCs BOKPYT pallMOHAIBHBIX
BBIpaKEHUI. AnreOpa JEMOHCTpUPYET 3HAYECHHE MATEMAaTUKH KakK s3bIKa IS
MOCTPOCHUS MaTeMAaTUYECKUX MOJIEJICH, ONUCaHUs TMPOIECCOB H  SIBICHHMA
peanbHOTO MHpa. B 3amaun o0ydeHus anredpe BXOAIT TaKkKe JalTbHEUIIee pa3BUTHE
QJITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOJUMOT0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca
uHQOpPMATUKKA, U  OBJAJICHUE  HaBbIKAMH  JICIYKTUBHBIX  PACCYXKICHHI.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (pyHKIIMOHATIBHO-TpaUUECKON JTMHUN HALIEJICHO Ha MOJyuYeHUe
0oOy4aroIMMuUCs 3HaHUN O (QYHKUMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJEIH
IS OTIICAHUSA Y UCCIICZIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUH B IPUPOJIE U
oOmectBe. M3yueHune mareprana CiocCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHHUS
WCIIONIb30BaTh PA3IMUHBIC BBIPA3UTENBbHBIE CpPEACTBA S3bIKa MAaTEeMaTHKH -
CIIOBECHBIC, CHMBOJHYECKHE, Trpaduueckue, BHOCHUT BKJIad B (OpPMUPOBAHHE
MPEICTABICHUIA O POJIM MAaTEeMAaTUKH B PA3BUTHUU [TUBUIIN3AIMHN U KYIbTYPBHI.

CornacHo ydeOHOMY TIUIaHy B 7-9 Kjaccax H3ydaeTcsi Y4eOHBIM Kypce
«Anre0Opa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3JeNbl COJEP KAHUS:
«Yucna w BBIUKCIEHUS», «ANreOpanvecKkue BBIPAKEHUS», «YPaBHEHUS W
HEPaBEHCTBa», « DyHKIIUN.

Ha usydenue yuebHoro kypca «Anredpa» orBogutcs 306 dyacoB: B 7 kiacce
-102 4aca (3 gaca B Henenio), B 8 kiacce - 102 gaca (3 waca B Heento), B 9 kiacce -
102 gaca (3 yaca B HezeNIO).



7 KJIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE M JACCATHUYHBIC, MEPEX0J] OT OJAHOW (OPMBI 3amHUCH
npobeit k apyroil. IloHsTHE palMOHAIBHOTO 4YHCIA, 3alucCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  paIlMOHAJBHBIX  4ucel. ApudpmeTHueckue JCHCTBHS  C
palMOHAJIBHBIMUA YMCIamMu. Pemenue 3amad u3 peasbHOM NMPAKTUKU HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeJeieHue, peoOpa3oBaHue
BBIPOKEHHUII Ha OCHOBE ONpENIENIeHUs, 3auch 0oapmux yucen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U ApoOU B BUAE MPOLEHTOB. Tpu OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMmeHeHue IPU3HAKOB  JIEIMMOCTH, DPAa3JIOKEHUE Ha  MHOXKUTEIU
HATypaJbHBIX YUCEIL.

PeanpHble  3aBucMMOCTH, B TOM 4YHClIe TpsAMas U oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTumMble
3Ha4YEeHUA NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXAY BEJIMUYMHAMU B BUJIE
bopmybl. Beruncnenus no ¢popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM,
TOXXJIECTBEHHO pPaBHBIE€ BBIPAKEHHMs, TMpaBuia MpeoOpa3oBaHHUs CyMM H
MPOU3BEIEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOrousieHbl. CTeneHb MHOrousieHa. CloKeHHe, BBIYMTaHUE,
YMHO@XEHHE MHOTOWIEHOB. @OPMYJIbl COKPALIEHHOIO YMHOKEHHM: KBapaT CyMMBI
U KBagpat pazHoctu. Popmyiia pa3HOCTH KBaApaToB. PasioxeHne MHOrOWIEHOB Ha
MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YypaBHEHMs, NpaBWia MpeoOpa3oBaHUs YpPaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIluHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMUCIO KOPHEW JIMHEUMHOIO
YPaBHEHMS, PEILICHHUE JTMHEUHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUI IO YCIOBHUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHUH.

JIuneitHoe ypaBHEHUE C ABYMs MEPEMEHHBbIMU U ero rpaduk. Cucrema aByX
JVMHEMHBIX YPAaBHEHHUU C JBYMsS NEPEMEHHBIMH. PelieHne cHUCTEM ypaBHEHUU
criocoboM noacTaHOBKH. [Ipumepsbl perieHns TeKCTOBBIX 3a71ad ¢ TIOMOIIbIO CUCTEM
YPaBHCHUM.

DOyHKIUU



Koopaunara Touku Ha npssMoi. UnciioBble MPOMEKYTKH. PaccTosiHue Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOMA.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGcuucca U opJauHaTa
TOYKH HAa KOOPJMHATHOM 11ockocTH. [Ipumepsl rpadukoB, 3ajaHHBIX (GOpMyIamMHu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTel. [lonarue Gynkuuu. ['padux dyHKuuu.
CpoiictBa Qynkiuii. Jlunelinas ¢ynkuus, e€ rpaduk. I'padux ¢pyHkuuu y = [X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopeHb u3 uyucna. lloHstue 00 HppalMOHAIBHOM YHCIIE.
JecsaTnuHble NPUONMKEHNUS UppalMOHANIbHBIX uncen. CBoMCTBa apu(PMETHUECKUX
KBaJIpaTHBIX KOPHEN U UX IPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUSM. [[eliCTBUTENIBHBIE YHCTIA.

Crenenb ¢ LenpIM nokasaresiem U e€ cporictBa. CTaHAapTHAs 3alUCh YHUCIIA.

AJire0panvecKue BbIPAKEHUS

KBaapaTHbIi TPEXWIEH, PA3JI0KEHUE KBaAPATHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass Jpo06b. OCHOBHOE CBOWCTBO anredpanueckoi Japoowu.
CnoxeHue, BBIUMTAHUE, YMHOXEHUE, JICJICHHE aireOpandyeckux  JIpoOei.
PannonanbHble BBIpaXXEHUS U UX TpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHMH, CBOOAIIMXCS K JIMHEMHBIM W KBaJApPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'padmyeckas uHTEprIpeTalvs YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHCTEM
JVHEVHBIX YPaBHEHUW C JAByMs IepeMeHHbIMU. I[IpuMepbl pemeHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJTHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUNHA

[Tonsitue pynkuuu. O61acTh ONpeeICHUS 1 MHOXKECTBO 3HAUCHUI PYHKIUY.
CrnocoOsbl 3aanust QyHKIHIA.

I'padpux Pynkmuu. Yrenue cpoictB QyHkiuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

OyHKIMM, OINUCHIBAIOUIME TMPSAMYI0 U OOpaTHYI MPONOPIHOHAIbHBIC
3aBUCUMOCTH, UX rpapuku. Oyukimu y = x2, y = x3, y = VX, y=\x\. I'padugeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.



9 KUIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbie ynciaa, UppalMOHANIbHBIE YKCIa, KOHEUYHbIE U OECKOHEUHbIE
JEeCATUYHBIE IpOOU. MHOKECTBO AEHCTBUTENBHBIX YHCEIl, AEHCTBUTEIbHBIE YUCTA
KaK O€CKOHEUYHBIE AECATUYHBIE IpoOH. B3aMHO 0JTHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSMOM.

CpaBHEHHE JICHCTBUTENIBHBIX 4YHCEN, apuU(PMETHUYECKUE JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKPYKAIOIIEr0 MHUpa, JJIATEIBHOCTh MPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxkE€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyriieHne
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PerieHre ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHrne ypaBHEHHH, CBOIAIIMXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepbl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHWH. PellleHne TeKCTOBBIX 3a/iay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ IByMs MEpEMEHHBIMU U e€ro rpaduk. Pemenue cucreM aBYX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Perienne cuctem IByX ypaBHEHUH,
OJIHO M3 KOTOpPHIX JIMHEWHOE, a Jpyroe - BTOpOH cTeneHW. ['paduueckas
UHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOW mNepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW niepeMeHHOM. KBaapaTHble HEpaBEeHCTBA.
['padprueckass uHTEpHpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMHU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGomna, koopauHaThI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'paduxu Qpynxuumit: y -xx, y -kx + b, y = xk/x, y = x3, y = VX, y - Jc u ux
CBONCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[loHATHE YMCIOBOW NOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKkyppeHTHOM (hopMyoi u GopMyJIoi n-mo dieHa.
Apudmernueckas U reomerpuueckas mnporpeccuur. Dopmyinbl n-mo uneHa



apupMETHIECKON U TEOMETPUIECKON MTPOTPECCUM, CYMMBI IEPBBIX 71 YJICHOB.

N3o0pakeHne YieHOB apu(PMETHYeCKOM M TEeOMETPUUYECKOM mporpeccuit
TOYKaMU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEMHBIM U SKCIIOHEHIIMAJIBbHBIA POCT.
CI10KHBI€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTPaMMBbl Y4eOHOrO Kypca
«Anre0Opa» XapaKTepU3yIOTCsL:

1) maTpuoTnveckoe BOCIIMTAHNE:

IPOSBIICHMEM HMHTEpeca K IMPOUIIOMY H  HACTOSALIEMY POCCHUHCKOU
MaTEMaTUKH, [IEHHOCTHBIM  OTHOUIEHHMEM K  JOCTH)KEHHSIM  POCCUHCKHX
MaTEMaTUKOB M POCCHICKOM MaTEMaTH4ECKOM IIKOJbI, K MCIIOJIb30BAHUIO 3THX
JOCTHKEHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) TrpakIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaKJaHNHA U peaanu3aliy ero
1paB, TMpEACTaBICHUEM O MATEeMAaTHYECKMX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, NpOUEAYp TPa)KJaHCKOro oOliecTBa (Harmpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ’TUYECKUX MPOOIIEM, CBA3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JOCTUKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy/aoBoe BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHUBHOE YYaCTHE B PELICHUM MPAKTHYECKUX 33]ad
MaTEMaTUYECKOM HaIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEW J>KM3HU ISl YCTENIHOW MPOQEeCCHOHATBHON
JESTeIbHOCT W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAIBHON TPaeKTOpUH 00pPa30BAHMS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) rcTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYKIECHHUH, YMEHHUIO BHUJETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTaUMel B JI€ATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAaY4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHMMAHHEM MaTeMaTHMYECKONM HayKd Kak cdepbl dYeloBeYecKou
NEATEIbHOCTH, JTANOB €€ pa3BUTHS M 3HAYMMOCTU ISl Pa3BUTHUs LMBUJIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTUKH U MaTEMaTHYECKON KYJIbTYpOH Kak CpelCTBOM
NO3HAHUSA MHPA, OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSTENbHOCTH;



6) ¢pusnyeckoe BocnUTaHUe, (GOPMHPOBAHHE KYJIbTYPbI 310POBbSI W
IMOLMOHAIBLHOTO 0JIArONMOTyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKHE 3HAHUS B HHTEPECax CBOETO
3I0pOBbsl, BEACHMS  3J0pOBOro  oOpa3a JKHM3HM  (300pOBOE  IIUTAaHHUE,
cOaMaHCHUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXA, peryispHas ¢uznyeckas
aKTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HAaBbIKA peIeKCUH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eaoBeKa,;

7) IKOJIOTHYEeCKO€e BOCTIUTAHUE:

OpUEHTalMeN Ha NIPUMEHEHUE MAaTEMATHYECKUX 3HAHUM JJI PEIICHUS 3a7a4 B
00J1aCTU COXPAHHOCTH OKPY>KAarOUIEH CpeJibl, NIAHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOKHBIX MOCJEICTBUN NIl OKPY’KAIOLIEH Cpesibl, 0CO3HaHUEM II100aIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJIeM U IMyTel UX pelieHus;

8) amanTanusi K H3MEHSIOIHUMCSI YCJIOBHSIM COIMAJIBHOW H NMPHPOTHON
Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUAX HEOIPENEICHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYIO EATEIBHOCTh, B TOM YHUCIIE
YMEHUE YUHUTBCS y JAPYTHUX JIOJEH, MpUOOpeTaTh B COBMECTHOM JE€ATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOJIMMOCThIO B  (OPMHUPOBAaHMUM HOBBIX 3HAaHUH, B TOM YHUCIE
(GbopMynMpOBaTHh UAEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HAaBaTh J€(UIMTHl COOCTBEHHBIX 3HAHUW W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYal[MI0 KaK BbI30B, TpPEOYIOIIUNH KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pEIleHUusT U JEWUCTBUSA, (POPMYIUPOBAaTh M OLEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble JJornueckue aAeicTBUA:

* BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, TOHATHM, OTHOIICHHH MEXIY MOHATUIMH, (HOPMYITHUPOBATH
ompeneNeHus] MOHATUM, YyCTAaHABIMBATh CYIIECTBEHHBIH  MpPU3HAK
Kinaccu(ukanyyu, OCHOBAaHMS [Jii OOOOIIEHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

* BOCIPUHUMATH, (OPMYJIHMPOBATH H  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC W OTpPHIIATENIbHBIC, CIWHUYHBIC, YacCTHbIE W oOmIue,
YCIIOBHEIE;

* BBUIBIIATH ~ MaTEMaTHYECKWE  3aKOHOMEPHOCTHU,  B3aUMOCBSI3U U



OpOTUBOpEUMsl B (paKTaxX, J[aHHBIX, HAOJIOJEHUSAX U YTBEPKIACHMSX,
npeiaraTb KpUTEPUH [ BBISBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JeJ1aTh BBIBOJIBI C HCIOJb30BAHUEM 33aKOHOB JIOTHKH, ACTYKTHUBHBIX U
MHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHU;

pa30upaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUU (MpAMbIE U OT
MIPOTUBHOT0), MPOBOJIUTH CAMOCTOSITEIbBHO HECJIOXHBIE T0Ka3aTelIbCTBA
MaTeMaTHUeCKuX (aKkTOB, BBICTPAMBATh aAPTyYMEHTAIMIO, MPUBOJIUTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemieHUs y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HawboNee TMOAXOMAIMMA C YIETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrlIe ucciieqoBarejLCKHUe J1eicCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEI0BATENIbCKUM HMHCTPYMEHT IO3HAHUS,
(opMynupoBaTh BOMNPOCH, (QUKCUPYIOLIUME MPOTUBOpEUUE, MpolIeEMy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULUIO, MHEHHUE;

NPOBOAWTH TIO CAMOCTOSITENIFHO COCTaBJICHHOMY IUIaHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIEIOBAHNE M0 YCTAHOBIEHUIO 0COOCHHOCTEN
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO HAOMIONCHUS, HCCIEAOBAaHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpoliecca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJJOCTATOUYHOCTh M M30BITOYHOCTh HH(GOpPMAalLlMHU, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBiIeHUs HMHPOPMALMK W  WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMmamMu, HWHOM rpaduKod Hu UX
KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh HHPOPMALMHU MO KPUTEPUSAM, MPEII0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSMU U
HeJsIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B
YCTHBIX M INHCBbMEHHBIX TEKCTax, JaBaTbh IOSICHEHMs II0 XOIYy PELICHHUs
3a1a4M, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yNbTaT;



B X07i¢ 00CYXIIEHHUs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMbl, pelIaeMoi 3a7auu, BRICKa3bIBaTh HJICH, HAICIICHHBIC HA MTOWCK
pEIICHUs, COTIOCTABIIATH CBOM CYXKIEHHS C CY)KJICHUSIMHU IPYTHX YIaCTHUKOB
auanora, oOHapy)KMBaTh pa3jMude M CXOJCTBO IMO3WIUMH, B KOPPEKTHON
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIATh  PE3yJbTaThl PEIICHUS 3a/1a4H, SKCTIEPUMEHTA,
WCCIIEIOBAHMs, TPOEKTa, CAMOCTOSTEIBHO BRIOUpATh popmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTAllMU U 0COOEHHOCTEN ayIMTOPUH;
MMOHUMATh M WCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON W MHANBUIYATHEHON
pabOTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY,

NPUHUMATh 1[€Jb COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTh BUIBI pabOT, JOTrOBApUBATHCA,
oOCyXIaTh IPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYyHNoOBBIX (opmax paboTbl (0OCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIC IIITYPMBI U JPYTHE), BBIMOIHSATH CBOIO YAaCTh pabOTHI U
KOOPJIMHUPOBATH CBOM JCHCTBHUSA C IPYTUMHU YICHAMHU KOMaH/IbI, OI[CHUBATh
KauyecTBO CBOEro BKJIaJa B OOmUH TPOAYKT TIO KPUTEPHUAM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, ajJTOPUTM pEIIeHUs 3a1add (WJIH ero
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb H KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIPOLIecca U pe3yJibTaTa
pelLIeHns MaTEMaTUIECKOM 3a1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JEITEIBHOCTH MOCTABIECHHON LEIU U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JTOCTMOXKCHHS] WIM HEIOCTHKEHUS e,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



K xoniy oOyyeHuss B 7 KJjacce 0Oy4aroluics TMOMYYUT CIEIYIOUTUE
MpEeIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUSA

BolInonHsTh, couyeTass yCTHbIE W IMUCbMEHHBbIE MPUEMBI, apudmeTHdecKue
JEHCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUH, MPUMEHSATH pPa3zHOOOpa3HbIE
CIIOCOOBI ¥ TIPUEMBI BBIYUCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COICPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoguTh OT OAHOW (POPMBI 3amUCU YHCEN K APYyrod (mpeoOpa3oBbIBaTh
TECATUIHYIO IPOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCSITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIIOPSI0YMBATH PAIIMOHAJILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIOHATE IPUKUJIKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIpAXKEHUW. BBIMONHATL HEUCTBUS CO CTENEHSMHU C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHSATh IPU3HAKYU JACITUMOCTH, PA3I0KEHNE Ha MHOXUTEIH HATYPaTbHBIX
YHUCe.

PemaTe NpakTHKO-OPHEHTHPOBAHHBIC 3a/layd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOMOPIMOHATLHOCTRIO BEIMYMH, TMPOICHTAMH, HWHTEPIPETUPOBATH
PE3yNbTAaThl PEIICHUS 3a/1ad C YYETOM OTPaHWYCHHUH, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anredpandeckyro TepMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHWUW TPU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

BrImoHITE peoOpa3oBaHus 1IEJ0TO BRIPAKEHUS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PaCKPHITHEM CKOOOK.

BEITIONTHATE YMHOKCHHE OJHOWICHA HAa MHOTOWIEH W MHOTOWICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOYICHOB HAa MHOXHUTEIH C ITOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOYKUTEIS, TPYNITHUPOBKH CJIAraeMbIX, TPUMCHCHUS
bopMyIT COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh mpeoOpa3oBaHUsI MHOTOUYJICHOB JUIsl PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypadbHBIMH ITOKA3aTEISIMU  JIJIS
npeoOpa30BaHUs BEIPAKCHUM.



YpaBHeHNs U HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHHsI C OJHOW NEPEMEHHOM, IPUMEHSSA IPaBUIIA
IIepexo/1a OT UCXOJHOTO YPAaBHEHUS K paBHOCWIbHOMY emy. [IpoBepATs, sBusercs
JIM YUCJIO KOPHEM YPaBHEHHS.

[TpumensTh Tpaduveckre METObI MPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[Tonbupare npuMepsl MHap YKCEN, SBISIOLUXCA PELIEHUEM JMHEHHOro
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IJIOCKOCTU TpauK JMHEWHOTO YPaBHEHUS C IBYMs
EPEMEHHBIMHU, MOJIb3YSACh TPa(UKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHMSL.

Pemate cucTeMsl IByX JMHEHHBIX YPAaBHEHUI C ABYMs IIEPEMEHHBIMU, B TOM
qucie rpauuecKu.

CocraBnaTe M pemarbh JUMHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 110 yCIOBUIO 3aa4l, HHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N300paxxath Ha KOOPAUHATHOW NPAMON TOUYKH, COOTBETCTBYIOIIHE 33JaHHBIM
KOOpPJMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3alIUChIBATh YUCIIOBbIE IPOMEKYTKHU HA
aredpanvdeckoM si3bIKe.

OTtmedaTh B KOOPAMHATHOM INTIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOLIBIO (YHKIUH M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHUE, L€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocoO® MpeacTaBiICHUS M aHaiu3a WHGOpMaIu,
M3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB pEeAbHBIX POLIECCOB U
3aBUCHUMOCTEMN.

K xonuy oOyueHuss B 8 kJjiacce o0Oy4yarOIIMICA TMOJYYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YJIBTATHI:

Yucsa ¥ BbIYMCICHUS

Hcrnonb30BaTh HayalbHBIE IMPEACTABICHUS O MHOYKECTBE JIEWCTBUTEIIBHBIX
qucell AJi CPaBHEHUsI, OKPYTJICHUSI U BBIYMCIIEHUH, N300pakaTh JEHCTBUTENbHBIC
YyCJia TOYUKaMH Ha KOOPAUHATHOM ITPSMOM.

[TpumensaTh noHATHE apU(METUYECKOrOo KBaJAPATHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, MCHOJIb3ys NpPH HEOOXOJUMOCTH KaJbKYJATOP, BBINOJIHATH
npeo0pa3oBaHusl BBIPAKEHHUM, COAEpKalUX KBaJgpaTHble KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3anmucu OONBIIMX M MajbIX YHCEN C MOMOUIBI AECSITHUYHBIX



npobeit u crenenei uncia 10.

AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh MOHATHE CTENEHH C LEeJIbIM II0Ka3aTeleM, BBIIOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEP/KAIIUX CTENEHH C LEJbIM MOKa3aTeIeM.

BBITTONHATB TOXKIECTBEHHBIE MPE0OPa30BaHUS PALIMOHAIIBHBIX BBIPAXKEHUIN Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMU U alTreOpandecKuMu Jpo0sMU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHsTh npeoOpa3oBaHus BhIPAKEHUHN SISl PEIICHUs Pa3INYHbIX 3a/1ay U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIC, KBaJApaTHbIE YPaBHEHUsS W palUOHAIbHBIC ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTE MpPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHH, B
TOM YHCJIE C TPUMEHEHUEM IpapUUECKUX MpeacTaBiIeHUul (YCTaHABIMBATh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPABHEHUM pEIICHHS, €CIUM HMEET, TO CKOJIbKO, U
npouee).

[lepexoquTh OT ClIOBECHOM (DOPMYIMPOBKU 3aJaud K €€ anreOpandeckoi
MOJEIM C TOMOUIBIO COCTaBJICHHWS YPAaBHEHHsS WJIM CHCTEMBl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJIYYEHHBIN pe3yibTar.

[IpuMeHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLIEHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM MTEPEMEHHOM M X CHCTEMBI, 1aBaTh I'PpaUIeCKyIO
WUTIOCTPALIIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[loHnmMaTh ¥ HMCMOJB30BaTh (PYHKIMOHAIbHBIE MOHATUA U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), ONPENENATh 3HayeHue (YHKUHMHU IO 3HAYEHUIO
aprymMeHTa, ONpeAeNaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku 3JeMEeHTapHbIX QYHKUIUN BUJIA:

y = k/ix, y =x2, y = x3,y = [x|, y = VX, OnUCBIBaTh CBOHCTBAa YHCIIOBOH
dbyHkIMu 110 €€ rpaduky.

K xoHuy oOyueHuss B 9 kJiacce OOyYarOIIMICSA TMOJYYHUT CJICAYIOIIHE
peIMETHbIE PEe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIIMOHAIIbHBIE YHCIIA.

BemonusaTe apudmMeTnueckue JeMcTBUS ¢ pallMOHATBHBIMU YHCIaMH, COUeTast
YCTHBIE M MHUCHMEHHBIE MPUEMBI, BBIITOJHITh BBIYMCIECHHS C HPPALMOHAIBHBIMU
YUCIIAMH.

Haxonute 3HaueHUs CTENEHEN C LIEIBIMU ITOKA3ATENSIMU U KOPHEH, BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrasiTe JE€WCTBUTENIbHBIE 4YHWCJA, BBINOJHATH NPUKUAKY pE3yJibTaTa



BBIYMCIICHUW, OLIEHKY YHCIJIOBBIX BBIPAKECHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBAIpATHBIC YPABHEHUS, YPABHEHUS, CBOALIMECS K HUM,
MpocTenIne APOOHO-PAalMOHAIbHBIE YPABHEHMUS.

Pemate cucrtembl AByX JIMHEHMHBIX YPABHEHHW C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISCTCS JINHECHHBIM.

Pemarp TekcTOBBIE 3ajaud  aNreOpanyeckuM CIIOCOOOM C  MOMOUIBIO
COCTABJICHMSI YPAaBHEHHUSI UJIM CUCTEMBI JIBYX YPaBHEHHHU C ABYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE MCCIECOBAHUS YPABHEHUN U CHCTEM YPaBHEHHM, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUyecKuX MpeacTaBieHul (yCcTaHaBIMBAaTh, UMEET
Y ypaBHEHHUE WJIM CHUCTEMA YPABHEHUU DPEUICHUsS, €CIU HUMEET, TO CKOJIBbKO, U
rnpouee).

PemaTe JMHEWHbIE HEPAaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA, H300paxkaThb
pELICHNEe HEPAaBEHCTB HA YMCJIOBOM MPSMOW, 3alMCBHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOUIME KBaJgpaTHOE HEPABEHCTBO, HW300pakaThb PEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUHN PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM H3y4YCHHBIX BHUIOB. IloKa3bIBaTh CXEMaTHUYECKH
PAacIIOI0KEHUE Ha KOOPAMHATHOM TIJIOCKOCTH TpauKOB YHKIIUN BUJIA: Y = KX, ) =
kx+ B,y =x/x,y=ax2 + bx+c, y=x3, y=VX, y=\x\, B3aBUCUMOCTH OT 3HaUYCHUI

K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W M300pa)kaTh CXEMATUUECKH TpapUKH KBAJAPATUUYHBIX (DYHKITUH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN MO UX TpaduKam.

Pacrio3naBaTh KBajpatuuHyi0 (PyHKIHIO MO GopMyIie, MPUBOIUTH MPUMEPHI
KBaIpATUIHBIX (YHKIIUHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccun

Pacnio3naBaTh apupMeTHIECKYIO0 M TEOMETPUIECKYIO IPOTPECCUH TP Pa3HBIX
crnoco0ax 3aJaHusl.

BEIMONMHATE  BBIYHMCICHUS C HCIONBb30BaHWEM ¢GopMyl N-TO  4JeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX U UJICHOB.

N300pakath YJIEHBI TOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsi3aHHBIE C YHUCIOBBIMH IOCIEAOBATEIBHOCTSIMU, B TOM
YHUCIIe 3a7a9d U3 PEATbHOM XKU3HU (C MCIOJIb30BAaHUEM KaJBbKYJSATOPA, MU(PPOBBIX
TEXHOJIOTUH).



YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Anrebpa, 7 knacc/ MaxkapsrueB FO.H., Mun mrox H.I'., Hemmxos K.U. u npyrue;
nop penakuuen TensakoBckoro C.A., AkunonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocsemenue»

* AunreGpa, 8 kmacc/ Makapsraes FO.H., Munarok H.I'., Hemmkos K.W. u npyrue;
nof penakuuent TensakoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTensCcTBO
«IIpocsenienne»

* Aunre6pa, 9 knacc/ Makapsiues FO.H., Munatok H.I'., Hemikos K.U. u npyrue;
nox penakuuent TensakoBckoro C.A., AkuroHepHoe 0011ecTBo «M3narenbeTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

Nzyuenue anreOpsl B 7-9 kiaccax: mocobue s yuureneit FO.H.Maxkapebrues,
H.I''Munmrok, C.b. CyBoposa u ap. - M: IIpocsemienue. 2019 J[unaktnueckue
Marepuaibl o anredpe aist 7-9 knaccos / JILU. 3BaBuy, JI.B. Ky3uenona, C.b.
CyBopoga - M: [Ipocsemenue. 2019 Anre6pa. TecTsl 17151 TPOMEKYTOUHOM
aTTecTanuu 7-9ki1./ o pe/.

@.D. JIbicenko.-PoctoB-Ha-Jlony, Jlernon-M. 2017
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