MyHHUIIUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YIPEKICHUE
IIkosa Ne 87 ropoackoro okpyra roposa Y da
Pecny6nuku bamkoproctan

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO

Ha 3aceIaHu{ ITKOJIBHOTO 3aMecCTUTENb TUPEKTOpa TI0 Hupexrop MBOY Illkoma Ne 87
METOJIMYECKOTO O0hETNHEHHS YBP Kampimnosa E.IL
IIporokon Ne 1 or 3unrnatymumHa . X. IIpuka3z Ne 512 ot

«31» aBrycra 2023 roma «31» aBrycra 2023 roga «31 » aBrycra 2023 ronma

PykxoBogutens MO
Kapnosga E.10O.

PABOYAS ITPOTPAMMA
o npeaMeTy «Anredpay
Ha YPOBEHb OCHOBHOT'O OOIIEro 00pa3oBaHUs
It 7-9 KimaccoB

Ypa



HOACHUTEJBHASA 3AIINCKA

Anrebpa SsBISETCS OJHMM €3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CIEeYnBACT U3YUYCHHUE APYTUX UCUUILIINH, KAK €CTE€CTBEHHO-
HAy4yHOTrO, TaK W TyMAHUTApPHOTO LMKIOB, €€ OCBOCHHUE HEOOXOIUMO IS
MPOJOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHBIX TPEACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH ajre0panyeckux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMAaTUYECKOW HAyKOM SIBIIEHUH M MIPOLIECCOB
B NpHUpojie U OOUIECTBE, POJIM MATEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX Ui afanTalid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yuenue anreOpsl oOecrieUMBAET pa3BUTUE YMEHUS HaOIIOAATh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUSL U BBIBOJIBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca alire0Ophl 00eCTeunBaET pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUST OOYy4YaloUuXCcsa: OHU HCIONB3YIOT [EAyKTHBHBIE U
WHAYKTUBHBIE pacCyXJIeHus, 00001IeHne U KOHKPETH3AIUIo, abcTparupoBaHue u
aHasiornto. OOyueHue  anreOpe  IpenrnoyiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ J1€ATEIbHOCTH OOY4YalolUXCs, IMOITOMY CaMOCTOSITEIbHOE
pelIeHre 3aa4 SBISETCS peann3alfeil JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» nansi OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTEIbHO-METOINYECKUE
TuHUU: «Yucna U BBIYHUCICHU», «ANTeOpandecKe BhIPAKEHU», «YPABHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas u3 3THUX coaepkKaTeabHO-METOINYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYSI C
ApYyTMMH €ro JHHUSIMH. B Xome wu3ydeHus ydeOHOro Kypca OO0ydaroriumcs
OPUXOJUTCS JOTHYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B CBs3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpay BKIHOYEHbBI
HEKOTOpBhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTH4ECKOro oOpa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIILHOTO  MareMarudeckoro s3bika. Comep)kaTenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOro Kypca «AnredOpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapPAKTED.

Conmepxxanne nuHMM «YWCia W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaJIbHEHIIer0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOy4arolmuxcs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCETHEBHON
KU3HU. Pa3BuTHE NMOHATHUA O 4YKCJe HAa ypPOBHE OCHOBHOI'O O0IIEro oO0pa3oBaHUs
CBSI3aHO C PAIMOHAIBLHBIMU U WPPANMOHATBLHBIMU YUCIAMH, (POPMUPOBAHUEM



NpEICTaBIICHU O JEHCTBUTEILHOM YHCIE. 3aBEpUICHUE OCBOCHMSI YHUCIOBOMU
JMHUHM OTHECEHO K CpeHeMY o01ieMy 00pa3oBaHHIo.

CopeprkaHue IByX anreOpanyecKux JUHUN — « AJreOpandeckue BhIPaKCHU
U «YpaBHEHUS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUAIOIIUXCS
MaTEeMaTHYECKOro armapara, HeoOXOIWMOTo AJisi peIIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TNPAaKTHUKO-OPUEHTUPOBAHHBIX 3afad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Y4eOHBI MaTepHal TPYHIHPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHUS MAaTEeMaTUYeCKHX MOJIEJe, OINUCaHusd MPOIECCOB U
ABIICHUN peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKke
JalbHEHIIee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOAWMOTO, B
YaCTHOCTH, JJII OCBOCHHUSI Kypca HH(DPOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs1, CHOCOOHOCTEM K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JIMHUM HAlIEJICHO Ha MOJTyYeHHE
oOyJaronMMucs 3HaHUM 0 (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUIS OTIMCAHUS U UCCIIEOBaHMs Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOIE
u obuectBe. M3yueHne maTtepuana CHocOOCTBYET Pa3BUTHIO y OOYyYaOLIUXCS
YMEHHsI UCTIOJIB30BaTh PA3INYHbIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKa MaTEMaTHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaL B (HOPMHUPOBAHHE
MPEICTAaBICHUA O POJIM MAaTEMATHUKH B PA3BUTUH ITUBUIIM3AINH U KYJIbTYPHI.

CormacHo ydeOHOMY TUIaHy B 7—9 Kiaccax u3ydaeTcs Y4eOHBIA Kypce
«Anre0Opa», KOTOPbI BKIIOYAECT CJEAYIOUINE OCHOBHBIE paslesibl COJACpPKaHUS:
«Yucna W BBIUUCICHUS», «ANreOpandyecKkue BBIpOKEHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzydenne yueOHoro kypca «Anredpa» oroaurca 306 dacoB: B 7 Kiiacce
— 102 gaca (3 gaca B Hememo), B 8 kiacce — 102 gaca (3 waca B Henenmwo), B 9
kimacce — 102 gaca (3 gaca B HeCIIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JAECSATHUYHBIC, TIEPeXoi OT OJHON (HOpMBI 3amucu
npoOeit k apyroil. IloHsTHe palnMOHAIBLHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
yHOPSAJOYMBAHUE  pAlMOHANBHBIX uucel. ApudmeTnueckue JEUCTBUS C
panMoHaNbHBIMU YKciIamMu. Pelenne 3afad U3 peanbHOW MPAKTUKKA HA YacTH, Ha
TpoOH.

Crenenb ¢ HaTypajbHBIM TIOKa3aTelieM: OIpeneieHue, mnpeoOpazoBaHHe
BBIPAKEHUI HA OCHOBE OIpPEAETICHHS, 3anch O0onbInX uncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUjE JIpoOU U ApoOM B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 33/1a4d Ha



IIPOLIEHTHI, pELICHUE 3aa4 U3 PEaJIbHON IPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3J0KEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCle TpsMas ©  oOpaTHas
IPONOPLIMOHAIBHOCTH.

AuredOpanyecKue BbIPaKeHUs

[lepemeHHBIE, YNCIIOBOE 3HAYCHHUE BBIPAKECHUS C IEPEMEHHOM. JlomycThMbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BHJIE
dopmynel. Beraucnenus nmo popmynam. [IpeodpazoBanue OyKBEeHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBWia NpPeoOpa3oBaHUs CyMM H
IPOU3BEJICHUH, TPaBUJIa PACKPBITHS CKOOOK Y IPUBEIECHUS OJOOHBIX ClIaracéMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITI0KA3aTEIEM.

OpHounensl 1 MHOrowsieHsl. CreneHb MHoOrounaeHa. Ciio)keHue, BbIYMTAHUE,
YMHOXXEHHE MHOTrOWIeHOB. DOpMynbl COKpAlIEHHOTO YMHOXKEHHMs: KBaJpaT
CyMMBl M KBagpaT pasHocTu. Dopmysa pa3sHOCTH KBaapaToB. PasnoxxeHue
MHOI'OYJICHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHMs, IMpaBwiia MNpeoOpa3oBaHHs YpPaBHEHMS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEW JMHEHHOIO
YPaBHEHHUS], pEIICHHE JIMHEHHBIX ypaBHEeHW. (CoOCTaBlIEHHE YpPaBHEHUN IIO
YCJIOBHIO 3a7ja4yM. Perenne TeKCTOBBIX 3a71a4 C [IOMOILBI0 YPaBHEHUM.

JIuneliHOoe ypaBHEHUE C JABYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JVHEWHBIX YPaBHEHUN C JBYMs NEPEMEHHBIMHM. PeleHHe CUCTEM YpaBHEHUI
croco0OM MOACTaHOBKHU. [IpuMepsl pelieHusi TEKCTOBBIX 3aJad C MOMOUIBIO
CHUCTEM YpPaBHEHUU.

DyHKIUU

Koopaunnara Toukn Ha npsMon. YucinoBble npomMexyTku. PacctosHue mexay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHasi cucremMa koopauHaT, oc OX u Oy. Abcmucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMocteil. [lonstue dynkmun. ['padux
¢ynkuuu. CoiicTBa pyHkumid. JIunelinas yukuus, e€ rpaduxk. ['padux Gynkimm
y = |X|. I'padmyeckoe perieHue JTUHEHHBIX YpPaBHCHHH W CHUCTEM JIMHEWHBIX
YpaBHEHUM.

8 KVIACC

Yucia ¥ BbIYHCICHUSA

KBanmpatueiii kopenb u3 uucna. lloHsarue 00 wuppalMoOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANBHBIX yncen. CBolicTBa apuMeTHuyecKux
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHUE K ITPE0OPAa30BAHNIO YHUCIOBBIX BbIPAXKEHUN



Y BBIYMCJIEHUSM. J|eHCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LenapIM noka3areneM u e€ cBoiicTBa. CTaHgapTHAs 3allKiCh YUCa.

AJuiredOpanyecKue BbIPpaKeHUs

KBampaTHbplii  TpEXWIEH, pa3lOKEHME KBAApPaTHOTO TpEXWIeHAa  Ha
MHOXHUTEIH.

AnreOpanyeckas Jpo0Ob. OCHOBHOE CBOMCTBO anredpandeckoil Japoowu.
CnoxeHre, BBIYMTAaHUE, YMHOXCHHE, JEICHHE alreOpandeckux ApoOeH.
ParmonanbHbie BRIpXKEHUS U UX TpeoOpa3oBaHuE.

YpaBHeHNS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue qpoOHO-palMOHATbHBIC YPAaBHEHUS.

['paduyeckas nHTEpHpeTalvsl YPABHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWM C JABYyMS IEpEeMEHHbIMU. [IpuMepbl pemeHuss CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pelrienrie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHONM MEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKUIMHA

[Tonstue @ynkuuu. OOnacTh ONpeAeNeHus W MHOXKECTBO 3HAYCHHM
¢bynaknuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkumu. Urenue cBoiicTB PyHKIMU 110 €€ rpaduky. IIpumepsl
rpa@uKoB GYHKIIMA, OTPAXKAIOIIUX PeaTbHbIC MPOIIECCHI.

@DYHKIIMY, OIUCHIBAIOIINE TPAMYI0O W OOpaTHYH MPONOPIHUOHATBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellIeHUE YPaBHEHU U CUCTEM YPABHEHUM.

9 KJIACC

Yucjaa 1 BbIYUCTICHUA

PanmonanpHbIe 4Ynciia, UppalMOHAIBHBIC YHCIIa, KOHCYHbIE M OCCKOHEUYHBIC
JIECATHYHBIC ApoOH. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHbIE JeCATUYHbIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSAMOM.

CpaBHeHHE JICMCTBUTEIBHBIX 4YHCEN, apuMeThdeckue JEeUCTBUSA C
JICUCTBUTEIILHBIMU YHCJIAMH.

Pa3zmepsl OOBEKTOB OKPYXKAIOIMIETO MHUPA, IIUTEIHHOCTh TPOIECCOB B
OKPY’KaroIEM MHUPE.

[TpubnmxEHHOE 3HaUYCHUE BEIUYMHBI, TOYHOCTh NpuOImKeHus. OKpyTieHne
yucen. [Ipuknaka u oneHka pe3yabTaToB BEIYMCICHUM.



YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenmieHue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIINUXCA K KBAJIPaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETEHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenne npoOHO-panMoOHaIbHBIX ypaBHEHUU. PellleHnMe TEKCTOBBIX 3aaay
anredpan4eckuM METO/I0M.

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpoi cTeneHu. ['paduueckas
MHTEPIPETALNs CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OAHOM NEpeMEHHOM. PemreHne cucrem
JMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanparHele HeEpaBeHCTBaA.
I'padmyeckas uHTEpIpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMM.

DOyHKUIMHA

KBanpatuunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGomna, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPHUU apadOJIbl.

I'padukn Gyrximit: y = kx, y = kx + b, y = k/ix, y = x3,y =Vx, y = |x| , n ux
CBONCTBA.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOTPECCHU

[IoHsiTHE YMCIIOBON MOCIEAOBATENIBHOCTH. 3aJaHUE IOCIEH0BATEIbHOCTH
peKkyppeHTHOH (opmysoit u popmyIioi N-ro yjeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmynsl N-ro 4ieHa
apu(pMETUYECKON U Tr€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHre YIEHOB apU(PMETUYECKOM M T€OMETPUUYECKOM Mporpeccui
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIOHEHIMAIBHBIA POCT.
CIioXxHbIE TPOLICHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJabTaTbl OCBOCHHMS MpPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3ylOTCs:

1) naTpuoTHYeCKOE BOCIIMTAHNE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHMCKON



MaTEMaTUKH, IIEHHOCTHBIM  OTHOIIGHWEM K JIOCTHIKEHUSM  POCCHUCKHUX
MAaTEMATUKOB U POCCUMCKONM MAaTeMaTUYE€CKOW IMIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JOCTHKCHHH B JPYTHUX HayKax M MPUKIAIHBIX chepax;

2) TpakIaHCKOE ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00S3aHHOCTEH IpakJIaHWHA U Peau3alliH €ro
npaB, TPEJACTAaBICHUEM O MaTEMaTHYCCKUX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP T'PaXkIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO STHYCCKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTHYECKUM TPUMCHCHHEM JOCTXKCHHH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3THYSCKHUX MTPUHITUIIOB B JICATCIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAHOBKOW Ha AaKTUBHOEC YyYacTHE B PEHICHUM MPAKTHYCCKHX 3a1ad
MaTEeMaTHYECKOH HANpPaBJICHHOCTH, OCO3HAHHEM Ba)XHOCTH MaTeMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKCHUU BCEH KU3HM IS YCIICIIHON MpodecCHOHAIbHOM
JCATEIPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMCHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUAYAIBHON TPACKTOPUH 00Pa30BaHMs M )KU3HCHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCIIUTAHHNE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTCTHUYECKOMY BOCHPHATHIO
MaTEeMaTHYCCKUX OOBEKTOB, 3ajad, PEIICHUHN, pPAaCCYXICHUH, YMCHHIO BHJICThH
MaTEMaTHYCCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUCHTAIlME B JCATCIILHOCTH Ha COBPEMCHHYIO CHCTEMY HAayYHBIX
IIPEJICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
oOIecTBa, NMOHMMAaHMEM MAaTEMaTHUYECCKOM HAyKH Kak cdepbl 4YeIOBEUCCKOU
JCSATCIILHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU IS PAa3BUTHS IMBUIA3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH M MAaTeMaTHYCCKOW KYJIbTYpPOH KaK CpPEJICTBOM
MO3HAHUS MHpA, OBJAJCHHEM IPOCTEHIIMMH HABBIKAMH HCCIICA0BATEIbCKOM
NCATEIBHOCTH;

6) ¢usuueckoe BocnuTaHue, GOpMHpPOBaAHME KYJbTYPbl 3I0POBbSA U
IMOIHOHAIBLHOTO 0J1arOMOJTY UM :

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKHE 3HAaHUS B HHTEPECAX CBOETO
30POBbS, BEICHHS  3I0POBOTO  o0Opa3a  JKH3HM  (30POBOE  IHUTAHUE,
cOaaHCUPOBAHHBIA PEKUM 3aHATHH M OTAbIXa, peryisapHas (uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBblKa Pe(IEKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OIMUOKY M TAKOTO K€ IMpaBa IPyroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

OpHEHTAIMEl Ha MPUMEHEHUE MAaTEMAaTHUYECKUX 3HAHHUM /IS PELICHHS 3a1a4
B 007aCTH COXPAHHOCTH OKPY’KaIOLICH Cpeipl, IUIAHHPOBAHUS IIOCTYIIKOB M
OLIEHKA MX BO3MOXKHBIX TOCIEACTBHHA I OKPY’XKArolield Cpeabl, OCO3HAHHEM
r7100aIbHOTO XapakTepa IKOJOTHUECKUX MPOOJIEM U MyTEH UX PEIICHUS;

8) aganTamusa K M3MEHSIIOIIMMCH YCJIOBHSIM CONMAIbHOM W MPHUPOIHOI



cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, MpHOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(GopMyIupOBaTh UJIEU, TOHATHUS, TUTIOTE3bI 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
MIPUHUMAEMBbIE pElIeHUs U JeHCTBHS, (OPMYIUPOBaTh U OLICHUBATH PHUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE TeHCTBUS

Ba3oBble jioruyeckne 1eiicTBUS:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHATHSAMHU, (HOpMYyIHpOBaAThH
OTpEeJeICHUs]  MOHATUN, YCTAaHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanyy, OCHOBAaHUS I OOOOIIEHUS W CpPaBHEHUS, KPUTEpUU
IPOBOMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (QOPMyIHpPOBATE H  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHIATENbHBIC, CIWHUYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;

e BBUBISITH ~ MAaTEMaTU4YECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPIKICHUSX,
npemjlaraTb  KpUTEpUM  JUIA  BBISBICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;

e J€JaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHATIOTUH;

e pa30upaTh 10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUM (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENBHO HECJIOXHBIE JOKAa3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTpAaUBaTh apryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh CcHOCOO pelleHus y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BapMAaHTOB peEUIeHMs, BBIOMpaTh Hauboyee MNOAXOMSAMUNA C y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarejbcKkHe 1eMCTBUA.

e HCIIOJb30BAaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,



dbopMyaupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUre, MpodieMy,
CaMOCTOSATENILHO YCTAHABJIMBATh HMCKOMOE W JaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIOXKHbBIN
OKCIIEPUMEHT,  HEOOJBINIOC  HWCCICAOBAHHWE IO YCTaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTHu4ecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATEILHO (POPMYIHUPOBATH 000OIIECHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOIO HAOJIOJECHUS, WCCIEA0BaHUsA, OLIEHUBATHh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPA3BUTHUE MPOLIECCa, a TAKKE BBIJBUTaTh
MPEANOJIOAKEHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmei:

BBISBJISITh HEJIOCTAaTOYHOCTh W H30BITOYHOCTh HMH(POPMAIIMH, JTaHHBIX,
HEOOXOIMMBIX IS PEIICHHS 3a/1auu;

BBIOMpaTh, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
HH(pOpMAINIO Pa3IMYHbBIX BUJI0B U (hOPM IPEICTABICHNUS,

BBIOMpaTh (opMy TpeACTaBlIeHUs HHPOPMAIUH € WUTIOCTPUPOBATH
pelaeMple 3aJa4M CXEeMaMH, JuarpaMmaMy, HWHOW TpauKoOM M HX
KOMOMHAIIMSIMU;

OIICHUBATh HAJEKHOCTh WH(OpMAIIMU TIO KPUTEPUSIM, MPEAIOKEHHBIM
YUHUTENEM UiIH CHOPMYIUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIPUHUMATh U  (HOpPMYIHpPOBaTh CYXKACHHS B COOTBETCTBUU C
YCIOBUSIMU U LIENSAIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMCBMEHHBIX TEKCTax, JAaBaTh IMOSCHEHUS IO
XOJy PEIICHUS 3a1a4l, KOMMEHTUPOBATH ITOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JIeMbl, peIaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIICJICHHBIE HA MIOUCK
pPEILIEHHUs], COMOCTABIATH CBOM CYXKIEHUS C CYXICHHSIMU JPYTHUX
YYaCTHUKOB AHAaliora, oOHapyXUBaTh Pa3IMyMe M CXOJCTBO MO3UIIMMA, B
KOPPEKTHOH (popme popMyIrpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

NPEACTaBIATh  pE3yJbTaTbl  pEIIeHWs  3a/Jadyd,  JKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSITEIbHO  BbhIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3aj1a4 MPE3EHTALMHA U OCOOEHHOCTEH ay JuTOpUU;

NOHMMATh M HCIOJb30BAaTh  NPEUMYIIECTBA  KOMAHJIHOMN "

WHIUBUIYyAIbHOW paOOThl TPH pPEHICHUH YYEOHBIX MaTeMaTHYeCKHX
3a/1ay;

MPUHUMATH 1[€JIb COBMECTHOM JESATEILHOCTH, TIJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paloThl, pachpeaeniarb BUAbl paldOT, JA0roBapuUBaThCH,
00CYX1aTh TIPOIIECC M PE3YNIBTAT pabOThI, 0000MATh MHEHUSI HECKOJIBKUX
JIIOJICH;



e YyYacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXaAeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBI W JIPYTH€), BBINOJHATH CBOK 4YacTh
paboTHl U KOOPAMHUPOBATH CBOU JECHCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PerysiTuBHbIE YHUBEpPCaJbHbIEe yUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, ajJTOPUTM PEHICHUs 3ajaud (WA €ro
4acTh), BBIOUpATh CIOCOO pellieHUs ¢ y4€TOM HMEIOIIMXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBAThH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLJIEKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca MU
pe3yJibTaTa pelueHusl MaTeMaTU4eCKon 3a/1auH;

e IMPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IIpHU PEIIECHUU
3aJa4d, BHOCHUTb KOPPEKTHUBBI B JESITEIPHOCTh HA OCHOBE HOBBIX
00CTOATENHCTB, HAWJCHHBIX OMIMOOK, BRISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTU MOCTABICHHOM LIETU
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKECHUS 1EJIH,
HaXOAUTh OIIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydeHuss B / KJlacce OOYYAIOIIMICA TMOJYYHUT CIEAYIOIIUE
PEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCJICHUSA

BbimonHsaTh, coderas yCTHbIE M MUCBMEHHBIE MPHUEMBI, apu(MeETHUYECKHUe
NEUCTBUA C PALMOHAILHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUM, MTPUMEHSATH Pa3HOOOpa3HbIC
CIOoCOOBbl M MPUEMBI BBIUUCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OoT omHOW (HOPMBI 3amMUCH YWCeN K Apyrou (mpeoOpa3oBHIBAThH
JECITUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBAaTh M YIIOPSIOYMBATH PAlMOHAJIbHBIE YHCIIA.

OKpyrasTh yncia.

BBINOIHATS NPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLEHKY 3HAaYCHHUU
YUCJIOBBIX BBIPAXKEHUI. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKAa3aTeIAMH.

[IpuMeHsATh  TpPU3HAKU  JCIMMOCTH, pa3JIOKEHUE  HAa  MHOXKHUTENIU
HaTypaJIbHbIX YUCEN.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOILLIEHUEM



BEJIMYWH, TMPOMOPIHOHATBHOCTRIO BEJIMYMH, TNPOICHTAMU, HHTEPIPETHPOBATH
pEe3yNbTAaThl PEIICHUs 3a7ad ¢ YY4ETOM OTpaHUYCHUH, CBS3aHHBIX CO CBOWCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHHs

Hcnonp30BaTh anreOpandecKyr0 TEPMHHOJIOTHIO M CHMBOJUKY, TTPUMEHSTH
e€ B mpoliiecce OCBOEHUS y4eOHOTro MaTepuaa.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BemonHATe  TpeoOpa3oBaHMs — IEJOTO  BBIPAXCHHWST B~ MHOTOYJICH
NIPUBEICHUEM TIOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIONTHIAT, YyMHOKEHHE OJHOWICHa HAa MHOTOWIEH W MHOTOYJICHA Ha
MHOTOYJICH, TPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOUWICHOB HAa MHOXHTEIHW C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJaraeMblx,
pUMeHEHHUS (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumeHsaTh mpeoOpa3oBaHUs MHOTOWICHOB JJISI PEIICHUS Pa3IUYIHBIX 3a/1a4
13 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PCATbHON TTPAKTUKH.

Hcnonb30oBaTh CBOWMCTBA CTENEHEW C HATypallbHBIMU TIOKAa3aTeIsiMUA IS
npeoOpa3oBaHus BbIpAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHS C OJHOW INEPEMEHHOM, IPUMEHSS ITpaBUia
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsaTs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKre METOIbI IPHU PEIIEHNUU JTUHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[TonbGupate mnpuMepsbl Map 4YHUCEN, SBISIIOIMIMXCS PpEHICHUEM JIMHEHHOTrOo
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHMHOrOo ypaBHEHHUS C
IBYMsI TE€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemats cucremsl IByX JIMHEMHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU, B TOM
qucie rpaguiecku.

CocraBisaTe M pemarh JUHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEMHBIX
YPAaBHEHHM MO YCJIOBUIO 3aJayd, WHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I1OJyYEHHBIN pe3yJIbTar.

DyHKIMHA

N3o0pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbL, 3alIMCHIBATH YHCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoMm sI3bIKe.

OtMmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JJaHHBIM KOOpJMHATaM,
CTpOUTH rpaduku TuHEHHBIX QyHKIMH. CTpoutsh rpaduk QyHKuMu Yy = [X|.

OnucelBaTh C MOMOLIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTU MEXKIY



BEJIMYMHAMU: CKOpPOCTb, BpEMS, PACCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHue QyHKIMH 110 3HAUYEHHUIO €€ apryMEeHTA.

[TornmaTe rpaduyeckuii cocod MpeACTaBICHUS W aHaiM3a WH(pOpMAaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(GOPMAIINIO U3 IPAPUKOB peajbHbIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyuenus B 8 KJjacce OOy4arOmUHCA TMOTYYUT CICAYIOIINAC
MIPEAMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

Hcnonb30BaTh HayallbHbIC MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUUCICHUN, N300paXkaTh JACHUCTBUTEIbHBIC
YKCJia TOYKaMU Ha KOOPJMHATHOM MPSMOH.

[IpumeHATh TOHATHE apu(PMETHUECKOTO0 KBAAPATHOTO KOPHS, HaXOIWUTh
KBaJpaTHBIE KOPHH, HCIOIL3YS MPH HEOOXOIUMOCTH KaJIbKYJISTOP, BBITOITHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpAaTHbIE KOPHU, HCHOIb3YS
CBOMCTBA KOPHEU.

Hcnonb30BaTh 3anmucu OONBIIMX M MaJlbIX YHUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u crenenert uncia 10.

AJsiredOpanvecKue BbIPaKeHUs!

[IpumMeHATP TOHATHE CTENEHW C LEJIbIM  [I0Ka3aTeJeM, BBIIOJHSITh
peoOpa3oBaHus BEIPAKEHHM, COJIEPIKALINX CTEIIEHH C LEJIbIM ITOKa3aTeeM.

BhITIONHATE TOXKIECTBEHHBIE TPEOOpa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTEIIHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM IJIs1 pEUICHUsI Pa3IMYHbIX 3a/1a4 U3
MAaTEeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEAIBHON IPAKTUKH.

YpaBHeHMS U HEPABECHCTBA

Pemate nuHENHBbIE, KBaJpaTHbIE YPAaBHEHUS U PallMOHAJbHBIC YPAaBHEHWS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYMS ITIEPEMEHHBIMHU.

IIpoBOaANTE MPOCTENUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBIEeHU (YCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPABHEHUW DPELICHMS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT ciioBeCcHO# (HOPMYITUPOBKH 3a/1auu K €€ aredpandecKkon

MOJENU C TIOMONIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBbI YpPaBHEHUH,
WUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTAaT.

[IpuMeEHATP CBOWMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH,

pelIaTh JMHEWHBIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpa@uyuecKyo MUTIOCTPALlMIO MHOKECTBA pELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTe ¥ KCMONB30BATh (PYHKITMOHAIBLHBIE TIOHATHUS W S3BIK (TEPMHHBI,



CUMBOJIMYECKUE O0O3HAYECHUsI), OMpeNessaTh 3HaueHHEe (YHKIUMU IO 3HAYCHUIO
apryMeHTa, ONpeIeysTh CBOMCTBA QYHKIINH 10 €€ rpaduKy.

CtpouTts rpaduKy dJIeMEHTapHbBIX QYHKITUN BUIA:

y = kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byHKIIMA 110 €€ TpaduKy.

K koHiy oOyuenuss B 9 kjacce OOyJarOIIMiACS TONYYHT CICAYIONINE
IpeIMETHBIC PE3yIbTaThI:

Yucia v BLIYHCIEHUS

CpaBHUBaATh U YNOPSIOYMBATH PALMOHAIBHBIE W HppaIMOHAIbHBIE YHUCIA.

BEIONMHATE apudMETHIECKHE ACUCTBUS C PAIlMOHATBHBIMU UYUCIIAMH,
coueTass yYCTHbIE U THCHbMEHHBIE TNPUEMBI, BBIIOJHATH BBIYUCICHUS C
MPPalMOHATEHBIMH YHCIIAMHU.

HaxoauTe 3Ha4YeHUsT CTENEHEW C MEJIbIMA TOKa3aTelsiMU U KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisITh  IEUCTBUTENbHBIC YKCJIA, BBINOJHATh NPUKUIKY pe3ysibTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMSI U HEPABEHCTBA

Pemiaty JMHEHBIE WM KBaApPATHBIE YPABHEHUS, YPABHEHHS, CBOISALIMECS K
HUM, POCTEHIIHE TPOOHO-PAIIMOHATIFHBIE YPABHEHUSI.

Pemiate cuctemsl IBYX JIMHEMHBIX YpPaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBJISICTCS JTMHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  aiareOpanyeckuM CrocoOOM C MOMOIIbIO
COCTABJICHUS YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPABHEHWU, B
TOM YHCJI€ C TPUMEHEHUEM TpauUecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET
M YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, W
nmpouee).

Pemiath nuHelHBbIE HEpPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, H300pa)xaTh
pelieHne HEPaBEHCTB HA YHUCIOBOM MPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOMINE KBAJpPAaTHOE HEPABEHCTBO, W300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB Ha YMCJIOBOU MPSIMOM, 3aMUCHIBAThH PEIICHHUE C ITOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUHU PA3TUYHBIX 3a1a4.

DyHKIMHA

Pacno3naBath (QyHKIMM U3Yy4eHHBIX BHAOB. [loka3biBaTh cXeMaTHYECKU

PACIIONOKEHNE Ha KOOPAMHATHOM IIOCKOCTH rpadukoB GpyHKImiA Buga: Yy = kX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBuCcHMOCTH OT
3HaYeHUH K0>(P(OULUEHTOB, ONMCHIBATL CBOMCTBA (DYHKIIMIA.

Crpouth U M300pakaTh CXEMATUYECKH TpauKu KBaapaTHUHBIX (YHKUIUH,



OINUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH 110 UX IpaduKaM.

Pacrio3naBaTh KBagpaTUuHyI0 (YHKIHIO IO (OopMysie, MPUBOAUTH MTPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOrPECCHHU

Pacno3sHaBaTh apu(MeTHUEeCKyl0 U TE€OMETPUYECKYIO MPOTPECCUU IIpU
Pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbINONHATE  BBIUMCICHUS C UCHOJb30BaHHMEM (opMysn N-ro 4jeHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCcCHii, CyMMBbI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOMN
IUIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
YHUCIIE 3a/1a4d U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTUi1).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | IIpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BerunciieHus. PalinonanbHbie o5 1 bubnmoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmnorexa [JOK
2 AJrCOPaHHICCKHE BLIPAKCHIA 21 1 https://m.eds00.ru/7f415b90
bubnuorexa [JOK
3 ¥ paBHCHHUS H HEPABEHCTBA 20 . https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
4 Koopusate! i rpagui. Gymkum 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Tosropenne i obodwenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kounrpoabnsie | IIpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
1 Yucna u Beraucienus. KBaapaTrHple KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb C [elbiM 7 bubmuorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHs. 5 1 bubnmoreka [JOK
KBagparsslii TpEXuneH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHHsI. bubmmnoreka [JOK
4 15 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbie bubmmnoreka [JOK
) 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 VYpaBHeHus 1 HepaBeHCTBAa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
8 @y#KumH. OCHOBHBIC IOHATHS 5 https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o Y
9 YHKIHH. HCIIOBBIC QYHKINHM 9 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
1 IT 1
0 OBTOpeHHE 1 0600meHHe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpoBbie
Ne n/m pai Konrpoabnsie | Ilpakruueckue (it pp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunucieHus. JleicTBUTEIbHBIC 9 bubmuoreka [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnuorexa [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Oymxum 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBble ITOCIe0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS 18 1 bubnuoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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