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2023 — 2024 yueOHbIH roj



PaGouas nporpamma
no ajaredpe 1Jis1 00y4ar0muXxcst
7-9 kiaccoB
1.IlosicHUTeEIbHAS 3aNIMCKA
1.1 HopMaTuBHO-NIpaBOBbIE JOKYMEHTHI
[IporpamMma cocraBieHa B COOTBETCTBUU C TPEOOBAHUSMHU

deepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa
BTOPOTO TIOKOJICHUSI OCHOBHOTO OOIIero oOpa3oBaHUS IO
MaTEMAaTHKE:

1.
2.

Koncrurynuueit Poccutickoit @enepanuu;

- 3akoHom Poccuiickoit @enepaunn ot 29.12.2012 Ne 273-
@3 "O6 obpazoBanuu B PDO";

- Ilpukazom MunucrepcTtBa mpocBemeHus Poccuiickoit
@eneparmn ot 20.08.2020 N 442 "OO6 yTBepKIECHHH
[Topsinka opraHu3anyy ¥ OCYIIECTBJICHHUS 00pa30BaTEIbHOMN
NESATEIBHOCTH IO  OCHOBHBIM  00I11€00pa3oBaTEIbHBIM
mporpaMMaM - o0pa3oBaTesIbHBIM IpOorpaMMaM HadajbHOTO
o0Iero, OCHOBHOTO OOIIEro © CpeaHero  oouero
oOpazoBanus";

- @enepallbHBIM  TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO oOr1rero o0Opa3oBaHwsl,
YTBEP)KIACHBIM TMpUKa3oM MUHHUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit @enepanuu ot 31.05.2021 1. Ne 287
(manee ®I'OC O00);

- @enepallbHBIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHIApTOM CpEIHETo 0011ero 00pa30BaHusl, yTBEPKICHHBIH
npuka3zoM MuHHcTepcTBa 00pa3oBaHMs U HayKu Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413 (manee - DI'OC COO);
- IIpukaz MunuctepctBa npocemenus PO or 12 asrycra
2022 1. Ne 732 "O BHeceHMHM HM3MEHEHHUH B (enepanbHbIi
roCy/IapCTBeHHbI 00pa30BaTeIbHBIA CTaHIAPT CPEIHETrO
ob1ero o0Opa3oBaHus, YTBEP>KJI€HHBIN MPUKA30M
MuHnuctepctBa oOpa3oBaHus W Hayku  Poccuiickoit
O®enepauuu ot 17 mast 2012 r. Ne 413"

- [ToctanoBneHneM I'maBHOTO roCy1apCTBEHHOTO
canutapHoro Bpaya P® ot 28.09.2020 N 28 "OO0
ytBepxkaennn  CanlluH  2.4.3648-20 "CanuTapHo-
AMUAEMUONIOTHYECKHE  TpeOOBaHUS K  OpraHU3aINH
BOCIMTAHUS U OOY4YEHUsI, OTAbIXa U O3[IOPOBJICHUS JeTeil U
MOJIOJEKH"



*

- Ycrasom MBY COIII 3ATO 3Bé3gurIil
9. - ocHOBHOH 00pa30BaTeIbHONW NPOrpaMMON HaYaJIbHOIO
obmero  oOpa3oBaHMs, OCHOBHOM  0OOpa3oBaTEIHHOU

IIPOrpaMMOil OCHOBHOTO 00IEro o0pa3oBaHMs, OCHOBHOM

oOpa3zoBaTelbHOH  TPOrpPaMMOM CpEIHETO o01ero

obpazosanust MBY COII 3ATO 3BE3nHbIIN
10. YueOnsrit ian Ha 2023-2024 y4eOHBIH TO/I.

11.  Ilpumepnas ocHoBHas oOpa3oBaTeibHasi Iporpamma
OCHOBHOTO 0OIIero o00pa30BaHUs; aBTOPCKOM MPOrpaMMbI TIO
«Anrebpa»  maa 8-9  kmaccoB  (aBropel  A.I'.Mep3insk,
B.Bb.ITonouckwmit, M.C.SIkup) u ansa 7 kimaccoB( aBTOPsI Makapbiues
HO.H., MuHatok H.I'., Hewkos K.WU. n apyrue).

1.2 OOmasi xapakTepucTHKa Y4eOHOI0 mpeaMera
«Aaredpa»

Hacrosiimas mporpaMma mno MaTe€MaTHKE [JIi OCHOBHOW
IIKOJBIl ~ SIBJSIETCS  JIOTMYECKHM  NPOJOJDKEHHEM  IPOrpaMMbl
«IlepcniekTuBHAs MIKOJIA» [UIsI HAa4yaJbHOM IIKOJBL, a TaKxke
IIpoJoJDKEHHEM Kypcea «Martematuka» 5 — 6 kijacca U BMecTe ¢ Heil
COCTaBJISIET OMMCAHKME HENMPEPBIBHOTO Kypca MaTeMaTuku ¢ 1-ro mo
9-i1 kmacc obmeoOpazoBaTenbHOM mKob! 0 PI'OC.

Anrebpa SBISETCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOM HIKOJIBI:
OHa obOecreynBaeT u3y4eHue Ipyrux AUCUUILUINH, KaK €CTeCTBEHHO-
HAy4YHOT0, TaK U TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXO0IUMO
TUI IPOJIOJIKEHHsI 00pa30BaHuUs U B IIOBCEHEBHON KU3HHU.
Pa3BuTre y o0yuaroniuxcs Hay4HbIX IPeCTaBICHUN O
MIPOUCXOXKACHUH U CYITHOCTH anredbpanyeckux adCTpakuu,
croco0e OTpakeHUsI MaTeMaTUYeCKON HayKOM SBICHUH U
MIPOIIECCOB B MIPUPOJIE U OOIIECTBE, POJIM MATEMAaTHIECKOTO
MOJICIIMPOBAHMSI B HAYYHOM TO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET
(OopMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MbIIUICHUS,
HEOOXOIUMBIX JUI QAN Tallud B COBPEMEHHOM IIH(PPOBOM
obmmectBe. M3yueHne anredpsl eCTeCTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTUE YMEHUS HAOII01aTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOYeT KpUTHUYHOCTH MBIIUICHUS,
CTIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCUCTBUS U
BBIBOZIBI, (hopMynupoBaTh yTBepkeHHs. OcBoeHHe Kypca
anreOpbl 00ecrieynBaeT pa3BUTHE JOTHUYECKOTO MBIIIIICHUS
00y4YaroMXCcsi: OHU MCIIONb3YIOT JI€IyKTUBHBIC U



WHIIYKTUBHBIC PACCYXXICHUS, O0OOIICHUE U
KOHKPETH3aIHUI0, abCTparupoBaHNE U aHAJIOTHIO.
OOyueHue anredOpe nmpearogaraeT 3HaAYUTESIIbHBIN 00bEM
CaMOCTOSITeIbHOU JICSITEIIbHOCTU O0YyYaIOIIUXCsl, IOITOMY
CaMOCTOSITEIbHOE PEIICHHUE 3aJa4 €CTECTBEHHBIM 00pa3oM
SIBIISIETCSI pealin3anueil NesTeTbHOCTHOTO MPUHIIUIIA
oOy4deHusl.

B cTtpykType nmporpammsbl yaeOHOTO Kypca «Aiaredbpay
OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAOT
cozeprKaTeIIbHO-METOAUYECKUEe TUHUA: «YHucima u
BBIUHCIICHUS; «AJITeOpandecKrue BBIPAXKCHUS;

«YpaBHEHHUS U HEpaBeHCTBa»; « DyHkuum». Kaxxnas us
ATUX COJIEPKATEIIBbHO-METOANYECKUX JUHUN pa3BUBAETCSA
Ha OPOTSHKEHUU TPEX JIET U3YUYECHHUSI KypCca, €CTECTBEHHBIM
o0pa3zom repenserasich U B3aUMOJICHCTBYSI C APYTHUMU €T0
ITUHUSIMHA. B X0J1e n3ydeHust Kypca 00y4aroruMcst
OPUXOAUTCS JIOTUYECKH PACCyK/1aTh, UCIIOJIL30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBA3HU C 3TUM
eJ1ecoo0pa3HO BKIIIOYUTH B MPOrpaMMy HEKOTOPHIE
OCHOBBI JIOTUKHM, IPOHU3BIBAIONINE BCE OCHOBHBIE pa3eiibl
MaTeMaTHYEeCKOTO O0Opa30BaHMUs U CIOCOOCTBYIOIINE
OBJIaJ€HUIO O0YYaroUIMMHUCSI OCHOB YHUBEPCAIBHOTO
MaTeMaTHU4eCcKoTo si3bIka. TakuM o6pa3zomM, MOKHO
YTBEpXKaTh, 4YTO COAEPKATECIBHOU U CTPYKTYpPHOU
OCOOCHHOCTBIO Kypca «AJredpay sIBISIETCS €ro
UHTETPUPOBAHHBIN XapakKTep.

ConeprxkaHue JJMHUU «Hucna U BBIYUCIICHUS> CITYKUT
OCHOBOM Ui JajibHEWIIero u3y4dYeHUss MaTeMaTUKH,
COCOOCTBYET Pa3BUTHUIO y OOYyYaIOUIUXCsl JIOTUYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS
aNropuTMaMH, a TaKKe MPUOOPETCHUIO ITPAKTHUYECKHUX
HaBBIKOB, HEOOXOJMMBIX [JIs1 IIOBCEIHEBHOMU >KU3HMU.
Pa3zBuTHe MoHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO
C panMOHAJIBHBIMHM ¢ HPPAlHOHAIBHBIMHA YHCJIAMH,



¢opmupoBaHuEeM TMpEACTABICHUN O NECHCTBUTEIBHOM
qucie. 3aBeplIeHHE OCBOCHHUS YHCJIOBOM JHUHUH
OTHECEHO K CTaplieMy 3BEHYy OOIIero oopa3zoBaHUsI.

Conepxxanue JByX ainreOpandecKux JIHHUK & —
«AnreOpaMdyecKue BBIPpOKCHUS» U «YpaBHEHUS WU
HEpPaBEHCTBa» CITOCOOCTBYET ¢dopmupoBanmio y
oOyyJaronmxcst MaTEMaTHYECKOTO arrapara,
HEoOXOoaUMOTO [JIsl pelIeHus 3agad MaTeMaTHKH,
CMEXXHBIX MOPEIMETOB M NPaAKTUKO-OPUEHTUPOBAHHBIX
3a7a4. B ocHOBHOHW 1IKoje y4deOHBI MaTepuan
rpynNOUupPyeTCsi BOKPYTI pPallMOHAJIBHBIX BBIPAXXCHUN.
An-TeOpa NeMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak
sI3pIKA JUUISI TIOCTPOCHHSI MaTeMaTUYECKUX MOJeJeH,
OIIMCaHUs TMPOIIECCOB U SIBICHHUM peajbHOro mupa. B
3a/1auyu OO0ydeHHUsI ajreOpe BXOAAT TAK>Ke JalibHelInee
pa3BuUTHE AJITOPUTMHUYECKOTO MBIIILICHUS,
HE0O0XO0AUMOTO, B YAaCTHOCTH, JJISI OCBOEHHS Kypca
uHPOpPMATHUKH, U OBJIAACHUE HaBBIKAMU JICTyKTUBHBIX
paccyxnaenuii. IlpeoOpa3zoBaHrne CHUMBOJBHBIX (opm
BHOCUT CBOW cnenuduyveckuii BKJIad B pa3BUTHE
BOOOpa)XEHUsI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxanue QYyHKIIMOHAIBHO-TPAPUUECKON JIMHUHA
HalleJICHO Ha TIIOJIydYeHHE IIKOJbHHKAaMH 3HaHUH O
(pyHKIIMSIX KaK BayKHEUIIIeH MaTeMaTUISCKONH MOJAEIH JJIsT
ONMCaHUS U UCCIIEIOBaHUs pa3HOOOPa3HBIX NPOLIECCOB U
SIBIGHUHU B mOpupoae U ooOmiectBe. M3ydeHue 3Toro
Marepuajga CrocoOCTBYET pPa3BUTHIO y OOyYaromIuxcs
YMEHHSI HCIIOJIB30BaTh pa3jIMYHbIE  BbIpa3UTEIbHBIE
cpeacTtBa  sA3bIKAa ~ MareéMaTUKH  —  CJIOBECHBIE,
CUMBOJIMUECKHE, Trpaduueckre, BHOCHUT BKJIaJg B
(opmupoBanue mnpencTaBICHUN O POJU MaTEeMaTUKHU B
Pa3BUTHU [IUBWIN3AIUU U KYJIBTYPHIL.

COAEPXAHME YYEBEHOI O KYPCA (MO rOAAM OBYYEHWMA)
7 Knacc

Yucna u evtuucienus
PannonanpHble yncia



JlpoObu OOBIKHOBEHHBIC W AECATHYHBIC, IIEPEXOJ OT
onHOW ¢opMmbl 3anucu apoOel k apyroi. Ilonsitue
paunoHaJIBLHOTO quclia, 3aICh, CpaBHEHHE,
YIIOPSIZIOUMBAHUE PAIIMOHAIBHBIX YHuceld. Apudmerude-
CKHME JICHMCTBHS C pPAalMOHAJIIbHBIMH 4YHCclaMu. PerieHue
3aJlay U3 peaJibHOU MPaKTUKU HAa YacTU, HA APOOHU.

CrernieHb ¢ HATypaJIbHBIM MOKa3aTelieM: OIpeJieJICHUE,
npeoOpa3oBaHUE BBIPAKEHUM Ha OCHOBE OIpEAeIICHUS,
3anuch 0oJpmux yucel.[IpoleHTsl, 3anuch MPOIEHTOB B
BUE IpOOU M ApoOU B BHUJIC TIPOLICHTOB. TpU OCHOBHBIC
3aJlayd Ha MOPOLIEHTHI, pElIeHUE 3aaad U3
peaibHOM NpPaKTHUKH.

I[IpumMeHeHune npu3HaKoB JACIUMOCTH, Pa3JI0KEHUE Ha
MHOXXHUTEIU HAaTypaJIbHBIX YHUCEII.

PeanbHBbIE 3aBUCUMOCTH, B TOM YHCJIEC TIpsiMas H
oOpaTHast IpONMOPIHUOHAIIBHOCTH.

Anzeopauueckue ewvipariceHusn

IlepemeHHBIE, YHNCIOBOE 3HAYEHHUE BBIPAKECHUS C
nepeMeHHOU. JlomycTumble 3Ha4Y€HUsI NEPEMEHHBIX.
IIpencraBineHre 3aBUCUMOCTH MEXJIY BEJIWYMHAMH B

Busie  (popmMyIIbl. Berauciaennss mno  dopmyniam.
IIpeoOpazoBanue OYKBEHHBIX BBIpa)KCHUMH,
TOXXIECTBEHHO paBHBIC BBIpA)KCHUS, paBuia

nmpeoOpa3oBaHUs CyMM U IIPOM3BEACHUM, Tpa-
BUJIa PACKPBITHS CKOOOK W TNPUBEIACHUS I10JO0O0HBIX
clIaraeMbIX.
CBolicTBa CTENEHU C HATypaJbHBIM IMOKa3aTEJIEM.
OpnHousieHbl W MHOTOWwIeHbl. CTEneHb MHOTOYJICHA.
CrnoxxeHue, BBIYMTAHUE, YMHOXEHHE MHOTOYJICHOB.
DopMyIbl COKpAIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI U
KBazgpaT pasHocTtH. Popmysia pa3HOCTH KBaJpaToOB.
Pa3noxeHne MHOTOWICHOB Ha MHO>KHUTEIH.

Ypasuenusn

VYpaBHeHue, KOpEHb ypaBHEHUS, npaBuia
npeobpazoBaHUS ypaBHEHUS, PaBHOCUJIIBHOCTbH
YpaBHEHUM.

JInneliHOe ypaBHEHHE C OJHOMU IMEPEMEHHOMW, YHUCIIO
KOPHEUW JMHEWHOIro YypaBHEHHS, PEUICHHUE JUHEUHBIX



ypaBHeHuii. CocTaBJ€HHME YypPaBHEHUUW MO YCIOBHUIO
3a1auu. PelleHue TEKCTOBBIX 3ajJad C  IMOMOIIBIO
ypaBHEHUU.

JInneliHOe ypaBHEHHE C JABYMs INEPEMEHHBIMU U €TI0
rpacduk. Cucrema AByX JHUHEHUHBIX YpPaBHEHHUU C ABYMS
NepeMEeHHBIMU. PerlieHue cucteM ypaBHEHUH CIIOCOOOM
noacTaHoBKHU. IIpuMepsl penieHusi TEKCTOBBIX 3ajad C
NOMOIIBIO CUCTEM yPaBHEHUU.

Koopounamut u cpagpurku. @ynxyuu

Koopaunara  TO4YkM Ha OpsSIMOM. YucnoBeie
OpOMEXYyTKH. PaccrossHue Mexay JAByMsi TOUYKaMH
KOOPAWHATHOMU IIPSMOM.

IIpsimoyrospeHas cucrema KoopauHat, ocu Ox u Oy.
Alcicca W oOpauMHaTa TOYKH Ha KOOPJAHMHATHOM
mwtockocTH. [Ipumepsl rpadukoB,3agaHHbIX (HOPMYyJIaMU.
Urenne rpadukoB peasibHbIX 3aBUcuMocTei. [lonsTHe
dyuxnu. I'paduk pyaknuu. CoiictBa pyHkuii. JInaew-
Hast pyHKIus, e€ rpaduk. ['padpuxk pyHrkumm y = [x|.
I'papuueckoe perieHne JTUHEWHBIX ypPaBHEHUH U CHCTEM
JIMHEUHBIX ypaBHEHUU.

8 kmacc

Yucna u eévluucienus

KBaapataeiii kopeHb w3 4wucnaa. Ilousatue o060
UppalMoHaIbHOM 4Yucie. JlecaTUYHbIC TPUOIIMIKEHUS
uppanuoHabHBIX uucesi. CBoiicTBa apupPMETHUCCKHUX
KBaJpaTHbIX KOPHEH ©W  HUX  HOPUMEHEHHE K
npeoOpa3zoBaHUIO YHUCJIOBBIX BBIpAXXCHU U U
BBIYHCICHHUSIM. JIeHCTBUTEIIbHBIC YHUCIIA.

CrenieHb ¢ 1IeIbIM MOKa3aTejlieM Hu €€ CBOMCTBa.
CranzapTHas 3allMCh 4YHCIIA.

Anzebpauueckue evipasricenus

KBanparHelii TpéXuiieH; pas3JjIO)KEHUE KBaJApPaTHOTO
TpEXUJICHA HA MHOYKUTEIIN.

Anrebpanueckasi  IpoOOb. OcCHOBHOE  CBOWMCTBO
anreOpanmyeckor  napoou. CrnoxeHue, BbIUUTAHUE,
YMHOKEHHE, JCJICHHE  aJireOpanvdecKux IpoOei.

PanmonanbHble BBIpXXECHHUS U UX OpeoOpa3zoBaHUE.



Ypasnenusn u nepasencmea

KBanpatHoe ypaBHeHue, hopmyiia KOpHEH KBaIpaTHOTO
ypaBHeHusi. Teopema Bwuera. Pemenue ypaBHEHUH,
CBOJSIIIIMXCSI K JIMHEHWHBIM U KBagpaTHbIM. [Ipocreiine
IpOoOHO-parmoHaIbHBIC YPABHCHHUSI.

I'papuyueckass wuHTEpripeTanusi ypaBHECHHU C JIBYyMs
NEPEMEHHBIMU U CHUCTEM JUHEUHBIX YPAaBHCHUMN C ABYyMs
nepeMeHHbIMHU. [ [puMepsl pelieHust CHCTEM HEITUHENHBIX
YpPaBHEHUHN C ABYyMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIOCOOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO €
ONHON IEepEeMEHHOUN. PaBHOCHUJIBHOCTH HEPABEHCTB.
JInneiinble HEpaBEHCTBA C OJHOM NepeMeHHOoM. CUCTEMBbI
JINHEWHBIX HEPABEHCTB C OJJHOU IEPEMEHHOMN.

Dynkyuu

I[Mousitne  ¢dyskuumn. OOmacTe omOpeneyiecHus u
MHO>@ECTBO 3HadeHuil ¢QyHkuu. CriocoObl 3amaHUs
byHKIIHNA.

I'paduxk pyskimmu. UreHue cBOWCTB (yHKIHU 110 €€
rpaguxy. I[Ipumepsl rpapukoB (QPyHKIMI, OTparkaromux
peajibHbIE IPOLIECCHI.

DYHKIMH, OINHUCHIBAIOIINE TMNPSIMYID W  OOpaTHYIO
MPOTIPPIIMOHATB- HBIE  3aBUCHUMOCTH, WX  TIpadUuKH.
OyHKIMU Y = xz, y = x3,y = x, y = |x]. I'padpuueckoe

peluIeHuEe yYpaBHEHHUU M CHUCTEM YPaBHEHUIA.

9 xitacc

Yucna u eévivucieHus
JlelicTBUTEIbHBIC YMCIIa

PanumonanbHbie yucia, uUppalUOHAIbHBIE YHCIIA,
KOHEYHBbIE ©W  OECKOHEYHBIC JICCATHUYHBIE JIPOOH.
MHOKECTBO AEHUCTBUTCIIBHBIX YH-CCJI; ICUCTBUTCIBHBIC
yuciia Kak OECKOHEUHBbIE AeCSTUYHbIE ApoOu. B3zammHO
OJITHO3HAYHOE  COOTBETCTBHUE  MEXKIAY  MHOXKECTBOM
AEUCTBU-TEJILHBIX YUCEI U KOOPJIUHATHON MPSIMOMU.

CpaBHeHUE NEHCTBUTEIBHBIX YHCEI, apu(PMEeTHUSCKHUE
JCUCTBUSIC JECHUCTBUTCILHBIMU YUCIIAMU.



N3mepenus, npubIMKeHns, OLUEHKH
Pa3zmepsl 00BEKTOB OKPY>KaloIlIero Mupa,
JUINTEIIBHOCTD MPOILIEC- COB B OKPYKAIOLIEM MHUPE.
I[Ipubnu>x€HHOEe 3HAa4Y€HHE BEJIUYHUHBI, TOYHOCTH
npubmnkenus. Okpyrienue uucen. [Ipukuaka u orneHka
pe3ybTaTOB BBIYHUCIICHUN.

Ypasnenusn u nepasencmea
YpaBHEHUS ¢ 0HOI IEPEMEHHOMN

JluneriHoe  ypaBHeHHe. Pelmnenue  ypaBHEHUM,
CBOJISAIINXCS K JINHECHHBIM.

KBagparnoe ypaBHeHue. Penienune ypaBHEHUIM,
CBOISIIIUXCSI K KBaJApaTHBIM. bukBagpaTHoe ypaBHEHUE.
Ilpumepsl pereHust ypaBHEHHUH TPETbEW W 4YEeTBEPTOU
CTENEHEN Pa3JI0KEHHUEM HA MHOYKUTEIH.

Pemenune ApOOHO-palMOHATIBHBIX

ypaBHeHUM. PemieHne TEKCTOBBIX 3ajad

anreOpan4ecKuM METOIOM.

Cucrembl ypaBHEHUI

VYpaBHEHHE C JOBYyMsI NEPEMEHHBIMH M €ro rpaduk.
Pemenne cucreM AByX JIMHEUMHBIX YPaBHEHUH C IBYMs
nepeMeHHbIMU. PelieHne cucreM JIByX ypaBHEHUM, OJJHO
U3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOUN CTEIECHHU.
I'padpuyeckass mHTEpHIpeTanusi CHUCTEMbl YpPaBHEHUH C
JByMsl IEPEMEHHBIMU.

Pemrenre TekCTOBBIX 3a71a4 aJreOpandecKum CriocoOoM.
HepasencrtBa

HucioBbIe HEPABEHCTBA U UX CBOMCTBA.

Pemenne mMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.
Penienne cucreM JMHEWHBIX HEPABEHCTB C OJAHOH
nepemeHHo#. KBanparHsie HepaBeHcTBaA. [ padmuueckas
MHTEpIIpETAllMsI HEPAaBEHCTB U CHCTEM HEPABEHCTB C
ABYMsI IEPEMEHHBIMH.

Dyuxkuuu

KBaaparnunas ¢pyukmus, e€ rpaduk 1 CBOMCTBA.
ITapaGona, kKoopaUHATHI BEPIIHUHBI ITapad0JIbl, OCh
CUMMETPHUH T1apadoJIbL.



I'paduxu ysxkuuii: y = kx, y = kx +b;

y=x

y = \/)_c,y = |[x] 1 UX CBOMCTBA.

Yucnosvie nocnedoosameybHoCmu

Onpenenenne 1 crocoObl 3alaHUs YUCIIOBBIX TOCIEIOBATENLHOCTEH
IlogsaTne 4YHCIOBOM MHOCIEAOBATEILHOCTH. 3aJIaHUE

IMOCJIEAOBATENIbHOCTH  PEKyppeHTHOU  ¢opMmyJioil u

bopmyioit n-ro uneHa.

ApudmeTnueckas 1 TeOMETPUUECKAs IPOTPECCHU
Apudmernueckass W TeOMETpHUYECKas MNPOTPECCUH.

dopmyibl n-ro 4JIeHa apupMEeTHIECCKOMN u
r€OMETPUUYECKOU MIPOIrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.
N300pakenue 4JICHOB apu(pMEeTHICCKOU u

reOMETPUUYECKOHN IIPOrpeCCU TOUKaMHU Ha KOOPAUHATHOMU
IUIOCKOCTHU. JIMHEWHBII M HKCHOHEHUMAJIBHBIM POCT.
Ci0oKHBI€ POIICHTHI.

1.3 Onucanue mecta yuyeOHOro mpeamera «AJjredpa» B
y4eOHOM IIaHe:

CornmacHo y4yeOHOMY IulaHy B 7—9 kiaccax
u3yvdaeTcss YydeOHBIM Kypc <«Aredpa», KOTOPBIHU
BKJIFOYAET cIenyrolue OCHOBHBIC pa3nessl
CoAepIKaHUS: «Hucna u BBIYUCIICHUS,
«AnreOpanydecKkue BBIPAKCHUSD», «YPaABHCHHUS U
HEPaBEHCTBaY», «DYHKITUN.

VY4eOHbIN MJIaH Ha U3y4YeHHE ajreOpbl B 7—9 Kiaccax
OTBOJUT HE MeHee 3 ydeOHBIX YacOB B HEAEIIO B TEUECHUE
KaXKJI0TO T'oJia O0yYEeHUs, BCEro 3a TpU rojga oOydeHUs —
He meHee 306 ydeOHBIX YacoB.

Yuebubm uianom MBY COII 3ATO 3Bé3nHbIH Ha U3y4eHUE
anreOpbl B KJIaccax BBIZICNEHO: B 7 Kiacce — 3 yaca B Hememto (102
yaca B rof), B 8 kiacce — 4 yaca B Hegento (136 yacoB B roxa), B 9
kiacce — 4 gaca B Hejeunto (136 gacoB B rojm).

1.4 Ilnanupyemble pe3yabTaThbl H3YyYeHHS] Y4eOHOIO
npeaMmera «AJredopa» (mo rogam ody4eHmsi)



OcBoenune yudeOHOro Kypca «AJjreOpa» Ha YpPOBHE
OCHOBHOTO 00I1eT0 00pa3oBaHusl JTOHDKHO 00ECIIeunBaTh
JIOCTHKEHHUE CIEAYIOIMNXITPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB:

7 kjaacc

Yucna u éviuucnenus

e BrimonHsTh, codeTasi YCTHbIE U NHCbMEHHBIE
IIPUEMBI, apudMeTHIecCKue NEeUCTBUS c
panroHaJIbHBIMU YHUCJIAMH.

e HaxoauTe 3HAYEHUsI YHCIOBBIX BBIPAKCHUIA;
OPUMEHSTh Pa3zHOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCJICHUS] 3HAUEHUM JPOOHBIX BBIPAXKECHUH,
coZeprKaluXx OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOH.

o IlepexomuTh OT OAHOW (OPMBI 3aIUCH YHCET K
npyro# (mpeoOpa3oBbIBaTh JACCATUYHYIO JIpOOb B
OOBIKHOBECHHYIO, OOBIKHOBCHHYIOB HNECATHUYHYIO,
B YaCTHOCTH B OECKOHEYHYIO JICCATUYHYIO JIPOOH).

e C(CpaBHHUBaTh W YyHOOPSJA0YMBATH pPallMOHAJIIBHBIC
qycia.

e OkKpyrisTh 4ucia.

e BpINOMHATE NPUKHIKY H OLEHKY pe3yiabTara
BBIYUCJICHUH, OLIEHKY 3HAa4YE€HUMW YHCIIOBBIX
BBIPAKCHUU.

e BrpmoaHsaTe  A€WCTBUS €O  CTEOEHSIMHU  C
HATypaJIbHbIMHU OKa3aTEJIsIMU.

e [IpumMeHsTh IPU3HAKU ACITUMOCTH, PA3IIOKEHHUE
Ha MHOYKUTEJIUHATYypPaJIbHbIX YUCEII.

e Pemare NPaKTUKO-OPUEHTHPOBAHHBIE 3aJayH,
CBsI3aHHBbIC C OTHOILIEHUEM BEJIUYMH,
OPONMOPIUOHAIBHOCTBIO BEJIMYUH, IMPOLEHTAMU;
UHTEPOPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4 C
y4ETOM OTPAaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBaAMM
paccMaTpuBaeMbIX OOBEKTOB.

Anzeopauueckue ewvipariceHusn

e lcnonp3oBarh anredbpanvyecKyr0 TEPMUHOJIOTHIO
U CHMBOJIMKY, IIpUMEHSITh €€ B IIpolecce



OCBOCHHSI y4eOHOTO MaTepuala.

Haxonutp 3HaueHNs1 OyKBEHHBIX BBIPAXKESHUN IPpU
3aJlaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BbImtonHATE IpeoOpa3zoBaHUs LIEI0T0 BbIPAKEHUS

B MHOTO4JICH MIpUBEIEHUEM H0A00HBIX
ClaraeMbIX, PacKpbITUEM CKOOOK.
BeimonHsATh YMHOXXCHHE OJHOYJICHA Ha

MHOT'OYJICH nu MHOTI'OYJICHA Ha MHOI'OYJICH,
OPUMEHSTH (POPMYJITBI KBagpaTa CyMMBI U KBaJpa-
Ta pa3HOCTH.

OCyIIEeCTBIISATh Pa3J0KEHUE MHOTOYJICHOB Ha
MHOXHUTECIIN C ITOMOIIBKO BBIHCCCHHS 3a CKO6KI/I
O0IIero MHOXXUTENSI, TPYIITUPOBKH ClIaracMbIX,
IPUMEHEHUA bopmyn COKpAaIIEHHOTO
YMHOKEHUA.

I[MpumensaTe mpeoOpa3zoBaHUsS MHOTOYJICHOB IS
peleHusT pa3IMYHbIX 3a7dad W3 MaTEeMaTHUKH,
CMEKHBIX IPEAMETOB, U3 PEAJIbHON IIPAKTUKH.
Hcmons3oBarh CBOIiCTBa CTEIcHEeH c
HaTypaHLHBIMI/I ImokKazaTreciisimMmmn JJIA
npeoOpa3oBaHUST BHIPAXKCHUM.

Ypasuenuﬂ U Hepaeéencmea

Pemare  nuHeliHBIE  ypaBHEHUsI C  OJHOU
IIEPpEMEHHOM, NPUMEHs IpaBWiIa Iepexona OT
UCXOJHOI'O YPaBHEHMUsI K PAaBHOCUJIIBHOMY €MY.
ITpoBepsATh, SABISIETCS JA  YHCIO  KOPHEM
YpaBHEHUS.

IIpumenste  rpaduyeckue  METOObl  IIPH
peLIeHUH JINMHECHHBIX YPABHEHUNH U UX CUCTEM.
IMonGupare npuMepsl Nap 4YUCEN, SIBISIFOLIUXCS
peuleHneM JIMHEWHOIO YpPaBHEHHUsI C OBYyMs
II€PEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH Tpaduk
JIJMHEWHOIO0 YpaBHEHUs C ABYMsI NEPEMEHHBIMU;
MOJIb3YsICh TI'paMKOM,  HOPUBOAUTH HPUMEPHI
pelieHusl ypaBHEHUSI.

Pemiate cucrtemMsl IBYX JIMHEUHBIX YpPaBHEHHUH C



JIByMsi ~ TI€pE€MEHHBIMH, B TOM qucie
rpaguyecku.

e (CoCTaBJsTh U peliaTh JUHEMHOE YPABHEHUE UITHU
CUCTEMY JIMHEHWHBIX YPaBHEHHM IO YCIOBHUIO
3aJlauyd, UHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJyUYEHHBIN pe3yJibTar.

Koopounamut u cpagpurku. @ynxyuu
6 WzoOpaxaTh Ha KOOPJAWHATHOW TIPSIMOW TOUYKH,
COOTBETCTBYIO- HIME 3aJlaHHBIM KOOpJMHATaM, JIy4H,
OTpE3KHU, HHTEpBaJbl; 3a- IIHMChIBATb  YUCIIOBBIC
MPOMEXKYTKH Ha alredpandecKkoM si3bIKe.
6 Otmeyarh B KOOPJAMHATHOW MJIOCKOCTH TOYKH IIO
3aJlaHHBIM KO- OpJIMHATaM; CTPOUTh rpa]uKu JIMHEWHBIX
dbyskmii. Ctpoutsh rpadpuk QyHKIIUU y = [X].

6 OnuceiBaTh € NOOMOIIBIO (YHKIMNA H3BECTHBIC
3aBUCHUMOCTH MEX-

Ay BEJIWYHMHAMH: CKOPOCTb, BpPEMsl, PACCTOSHUE;
1I€Ha, KOoJInye- CTBO, CTOUMOCTb;
IIPOU3BOIUTEIILHOCTh, BpeMsi, 00bEM pabOTHI.

6 Haxoauts 3HaveHWe QPYHKIUU 110 3HAYEHUIO €€
apryMmeHra.

6 ITlonmmate TpaduIeCKUU CHocoO TIPEIACTaBICHUS H
a”Haiau3a WH- dbopmanuuy; U3BJICKATh u
WHTEPIIPETUPOBATh  HHpOpManuioo U3  TIpaduKoB
peanbHBIX NPOLIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u éviuucnenusn
e lcnonb30oBaTh HadajlbHBbIE IIPEACTABJIECHUS O
MHO>ECTBE I CTBUTEIBHBIX qucen TSt
CpaBHEHHUS, OKpYIJIEHHUS U BbIYMCJICHU;
I/I306pa)KaTB I[GIZCTBHTGHBHLIG qucjia TOYKaMH Ha
KOOPJAMHATHOU NPSIMOM.

e IlpumMeHsTH IIOHSITUE apu(PMETHIECKOTO
KBaJIpaTHOTO KOpPHSA; HAaXOAUTh KBaJpaTHbIC
KOPHH, HUCIIOJIb3Ys npu HEO0OXOIUMOCTH
KaJIbKYJISITOD; BBIIIOJIHATH npeoOpa3oBaHUs

BBIDAXKCHUU, COACpIKAIMX KBaApaTHbIE KOPHH,
HUCIIOJIb3Ysl CBOMCTBA KOPHEH.



e lcnonb30BaTh 3aUCH OOJBIINX U MaJbIX YHCEN C
MOMOIIBIO NECATUYHBIX ApOoOei U cTeneHeil yncia
10.
Anzeopauueckue ewviparcenHusn
e [lpumMeHsaATr TIOHATHE CTEOEHU C  LEJIbIM

okas3arejiem, BBITIOJIHATE  IIpeoOpa3zoBaHUs
BBIPAKEHUMU, COAEpkKALIUX CTEINEHU C LEIbIM
IIokKa3arejicM.

e BpRINOJHIATE TOXIESCTBEHHBIC IIpeoOpa3oBaHUS
palMOHAIIBHBIX BBIPAXXCHHUHW Ha OCHOBE NPaBUII
OCUCTBUU HaJI MHOT'OWIeHaMHu u
anreOpandecKuMHu JIPOOSIMH.

e PackiaagriBaThb KBaJApaTHBIA TPEXUIICH Ha
MHO>KUTCIIN.

e IlpumensTe mnpeoOpa3zoBaHUsI BBIPAXKECHUN IS
pellieHusT Ppa3IuYHbIX 3ajlad U3 MaTe€MaTHUKH,
CMEKHBIX IPEJIMETOB, U3 PECATTbHOU MPAKTUKH.

Ypasuenuﬂ U Hepaeéencmea

e Pemiares JIMHElNHBbIC, KBaJpaTHbIE YPAaBHCHUSI U
panMoOHaJIbHbIE YPaBHEHUs, CBOISAILIUECS K HUM,

CHCTEMBI JABYX ypaBHEHUU c JIBYMSI
MEPEMEHHBIMU.
e IIpoBoaurs npocTrennme HUCCIeI0BaHUA

YPABHEHUU U CUCTEM YPABHEHUM, B TOM YUCJIE C
OpUMEHEHHEM TpadHUUeCcKUX NOpeCTaBICHUMN
(ycrtanaBiuBaThb, HMEET JIM YypaBHEHUE WU
CUCTEMAaypaBHECHUM PENICHUsI, €CIIU HUMEET, TO
CKOJIBKO, U TIP.).

e IlepexomuTh OT CIIOBECHOU (HOPMYITUPOBKU
3aJ1auM K €€ anredpandecko MOJIEIIN C TIOMOIIBIO
COCTaBJIEHUSA YpaBHEHUS WIIN CHUCTEMBI
YPaBHEHUN, UHTEPIIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJla4yd MOJIYYEHHBbIN pe3yJibTar.

e [IpuMeHATH CBOMCTBA YHUCIJIOBBIX HEPABEHCTB IS
CpaBHEHUs, OLICHKU; peuiaTtb JINHEWHBIE
HEpPABEHCTBA C OAHON NEPEMEHHON U UX CUCTEMBI;
J1aBaTh TpapUUECKyI0 WUTIOCTPAIHI0O MHOXECTBa



pelleHnii HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

Dyuxkuuu

Ilonumate M HCHOJB30BaTh (PYHKIHMOHAIBHBIE
OOHSATHUSI MW SA3BIK (TEPMHUHBI, CHUMBOJIMUYECKUE
00O3HaUeHUs1); ONpENessITh 3HaueHue (HYHKIUU
10 3HAYCHUIO apTyMEHTa; OIPEessATh CBOICTBa
(¢pysKIIMM O ee Tpaduky.

CtpouTh rpauku dJIeMEeHTApHBIX (PYHKIUI BUAA
y= Jx y=xk\x,

y = x>,y =x,y = [X]; ONUCHIBATh CBOMCTBa

YUCIIOBOW (PYHKOHU 1O e€ rpaduKy.

9 Kkiace

Yucna u eviuucnenus
6 CpaBHUBaTh U YIHOPSAOYMBATHh palMOHAIbHBIE U
HppalHOHAIbHBIE YHCA.

6

BeimnonusaTte apupMeTHIeCcKue JNerCTBUs C

palMOHAJILHBIMU  4YHCJIaMH, CO4Ye€Tass YCTHBIE W
NHUCbMEHHBIE IPUEMBI, BBIIOJHATH BBIUUCIECHUS C
UppaALMOHAIIbHBIMH YU CJIaMHU.

6 HaxomuTs 3HaAYCHUS CTCICHCH C  LECIBIMH
MmoKas3aTeIsiMu W KOPHEW; BBIUHUCISITH 3HAYCHUS
YU CJIOBBIX BBIPAXKECHUMH.

6 OkpyriasaTe AEUCTBUTEJIbHBIE YHMCIIA, BBIMOJHATH
OPUKUAKY PE3YJIbTAaTa BEIYUCIICHUN, OLICHKY YHCJIOBBIX
BBIpAKCHU M.

Ypaenenuﬂ U HepaeeHcmea

Pemiate nuHENHBIE W KBaApaTHBIE YypaBHEHUS,
YPaBHEHHUsI, CBOISIIMECS K HHUM, IIPOCTCHIINE
JIPOOHO-pallMOHAIbHBIEC YPAaBHEHUS.

Pemars cucremsl AByX JIMHEHUHBIX YPaBHEHUU C
JIByMsI  IIEpEMEHHBIMHM M  CHCTEMBI JIBYX
YPaBHEHHUM, B KOTOPBIX OJHO YPaBHCHHE HE
SIBJISIETCSI JINHEUHBIM.

Penrate TekcTOBbIE 3ajgadyd  alreOpandecKUM
cnocoOOM C MOMOIIBIO COCTABJICHUSI YPaBHCHHUS
WM CHCTEMBlI JByX YPaBHEHMM C JOByM:



NEPEMEHHBIMH.

e IIpoBoaurs npocTenmnme HCCIIEIOBaHUA
YPaBHEHUU U CUCTEM YPAaBHEHUM, B TOM YUCJIE C
OpUMEHEHHEM TpadUUEeCKUX NOpeCTaBICHUMN
(ycTanaBiuBaTh, HMEET JIM YypaBHEHUE WU
CUCTEMAaypaBHCHUMN PELICHUsI, €CIIU UMEET, TO
CKOJIBKO, U TIP.).

e Pemarb JMHEUHBICE HEPABEHCTBA, KBaJApaTHbIC
HEpaBEHCTBA; M300pa)kaTh pEIICHHUE HEPABECHCTB
HAa YMCJIOBOM IIPsIMOM, 3alUCHIBATh PELICHUE C
NOMOIIBIO CUMBOJIOB.

e Pemare cucremMbl  JIMHEWMHBIX  HEPABEHCTB,
CHUCTEMbI HEPABE€HCTB, BKIIIOYAIOLIME KBaJIpaTHOE
HEpPaBEHCTBO; M300pakaTh pPEIIEHUE CHUCTEMBbI
HEpPABEHCTB Ha YMCJIOBOM NPsIMOM, 3arMchiBaTh
pelIeHue C IIOMOIIBIO CUMBOJIOB.

e lcnonp3oBarb  HEpaBEHCTBA  IIPU  PELICHUU
pa3Iu4YHBIX 3a1ad.

Dynkyuu

e Pacno3naBath (QYHKOUM HM3YYCHHBIX BHJIOB.
Iloka3piBaTh CXEMaTUYECKH PACIIOJIOKEHHUE Ha
KOOPJIMHATHOHN IJIOCKOCTHU T'paUKOB

byukmmi Buga: y = kx, y = kx + l_c’ y=ax* + bx +
b,y = c,



1993BIH 6—G "VHULYWIALVYW

X
y\E X2,y =2x,y =X B 3aBUCUMOCTH OT 3HAUYECHUH KO>(PPHUIIMEHTOB; ONUCHLIBATH
cBOMCTBa (PYHKIIUHN.
e CrpouTh M H300paXkaTh CXeMaTHYECKU TpadUKH KBAAPATHUUHBIX (DYHKIIWMH,
ONHMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUI IO UXTpadUKam.
e Pacno3nHaBaTh KBaJpaTHYHYIO (QyHKIHUIO 10O (opmyne, TPUBOIUTH

OpuUMepbl KBaApaTUYHBIX (PYHKIUNH W3 pealbHOM >XU3HU, (PUMKH,
T€OMETPHUH.

Apupmemuueckana u 2eomempuueckas npozpeccuu

e Pacno3naBaTh apuPMETHUYECKYIO M TE€OMETPHUUYECKYIO MHPOTPECCUM MPHU
pa3HbBIX cnocodax 3adaHus.

¢ BrITONHATE BBIYUCIEHUS C MCIOJb30BaHUEM (OPMYJI #1-TO YJICHA
apu(METHUYECKO U TE€OMETPHUYECKOH IPOrpeccuii, CyMMBbI IIE€PBBIX 7
YJICHOB.

e HM3oOpaxaTh WIEHBI MNOCIEAOBATEIBHOCTH TOYKAMHU Ha KOOPJAMHATHOMU
IJIOCKOCTH.

e Pemare 3a1a4um, CBsI3aHHBIE C YMCJIOBBIMU NOCJIENOBATEIBHOCTAMHU, B TOM
4yucJi€ 3aJa4d M3 PEAJbHOM XKU3HMU (C MCIIOJIB30BAaHUEM KaJIbKYJISITOPA,
mU(GPOBBIX TEXHOJOTHH).

3. TemaTu4eckoe NVIAHUPOBaAHUE

Pa3znen kypca 7 kJj1acc 8 ki1acc 9 kJ1acc

Yycaa 1 BEIYUCIICHUS. 25
PanmonanbHbie yncia

Anrebpanyeckie BhIpaXKEeHHUs 27

YpaBHEHUsI 1 HEPABEHCTBA 20

KoopauHaTbiy rpaduky. PyHKIHUM 24

Uucna u BbluncneHuss. KsaapaTHbie 15
KOpHU

Yucaa u BerunciieHus. CTerneHn 12
C LIEJIBIM ITOKA3aTeIeEM

AnrebpanyecKkue BhIpaXKEeHHU. 7
KBanpaTHbIii TpEXWIEH

AnrebpanyecKkie BhIpaXEeHHU. 18
Anrebpanyeckast 1po0b

VYpaBHeHUS u HEPABEHCTBA. 20
KBanpaTHbie ypaBHEHUS

10.

VYpaBHeHust u HepaBeHCTBA. CHUCTEMBI 16
ypaBHEHUH

11.

VYpaBHeHust u HepaBeHCTBA. CUCTEMBI 15
HEpPaBEHCTB.

12.

DyHKIMU. OCHOBHBIE TOHATHS

13.

@ynkuuu. Yncnoseie QyHKIMU 13

14.

Uucna u Beruncienus. JlericTBu- 14
TCIBbHBIC HHUCIIA

15.

YpaBHEHUS 1 HEPABEHCTBA. 16
YpaBHEHUsI C OJHOU IEPEMEHHOU

16.

YpaBHEHUs 1 HEPABEHCTBA. 16
CucreMbl ypaBHEHUH




17. | YpaBHEHMs U HEpaBEHCTBA. 18
18. | ®yHK1IMH 18
19. | YucnaoBbIe MOCICAOBATEILHOCTH 20
20 IToBTOpEHUE U cucreMarusanus | 6 13 34
" | yuebHOTO Marepuaia
UTOI'O 102 136 136

4. OueHOYHbIH MOYJIb
®opMBbI OPraHu3anuu y4eOHOro npouecca

. VHJIMBUJy aIbHBIE;

. IPYIIIOBEIE;

. VH/IMBU1yaIbHO-TPYTIIOBBIE;
. (poHTaIIBHBIC;

. BHEKJIACCHBIE MEPOIIPUATHS.

Ha ypokax ucnonb3yrorcst Takue (GOpMbl 3aHATUN KaK: MPAKTUYECKUE 3aHATHUS; TPEHUHT;
KOHCYJIbTALs; UCCIIEOBAHUE; UTPA.
®opMBI KOHTPOJIS U OLIEeHKH

. TEeKyIUi (MaTeMaTHYECKUNA TUKTAHT, POBEpPOUYHas paboTa);
. TEMaTHYECKHUI (caMocTOsTeNbHAs paboTa, KOHTPOIbHAS paboTa);
. WUTOTOBBIN (KOHTPOJIbHASI paboTa): KAl pa3/iesl 3aBepIIacTCsl IPOBEPOIHBIMH

3aJaHUSMH, TJIe MTPEICTaBICHBI pa3HOOOpa3HbIe (POPMBI KOHTPOJISI U CAMOKOHTPOJISL.
4.3 Hopmbl OlleHKM 3HAHMH, YMEHUI M HABBIKOB YYAIMXCSl M0 MATeMaTHKe.
OneHka yCTHBIX OTBETOB YYAIIUXCH 10 MaTeMaTHKe
OTBeT OlleHNUBAETCSI OTMETKOM «5», €CJIM YYeHHUK:
MOJTHO  PacKpbul — COAep)KaHue MaTepuasa B 00BbEME, MPEeayCMOTPEHHOM
porpamMMoi y4eOHHKOB;
U3JI0KWJI ~ Marepual TIPaMOTHBIM  SI3bIKOM B OIPENENEHHOM  JIOTUYECKOU
MIOCJIEA0BATENBHOCTH, TOYHO UCTIOJNB3YsI MATEMaTHYECKY 0 TEPMUHOJIOTHIO U CHMBOJIHKY;
NPaBUIILHO BBITIOIHII PUCYHKH, YEPTEKH, TpaHKa, COMYTCTBYIOIINE OTBETY;

MOKa3aJl YMEHUE WILTIOCTPUPOBATH TEOPETUUECKHUE MOJIOKEHHSI KOHKPETHBIMHA IPHUMEPAMH,
NPUMEHIT X B HOBOM: CUTYallMY IIPH BBITOJIHEHUH IPAKTUYECKOTO 3a4aHMS;

MPOJIEMOHCTPUPOBATT  YCBOEHUE PAHEE M3YYEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(OpMHUPOBAHHOCTH U YCTOHYMBOCTh MCIIOJIb3YEMBIX IPH OTBETE HABBIKOB U YMEHHUIA;
OTBEYaJl CAMOCTOSITENILHO 0€3 HABOSIINX BOIIPOCOB YUUTEIS,;

BO3MOXKHBI OfIHA - JIBE HETOYHOCTH IIPH OCBELLEHUN BTOPOCTENEHHBIX BOIPOCOB WU B

BBIKJIAIKaX, KOTOPBIE YUEHHK JIETKO UCIPABUJI IO 3aMEYAHHIO YUUTEIIS.
OTBeT OLleHNBAETCSI OTMETKOM «4», €CIIM OH YJIOBJICTBOPSIET B OCHOBHOM TPEOOBaHUSAM
Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJINH U3 HEJAOCTATKOB:
B M3JIOKEGHMM JOMYILEHb HEOOMNbIIME TNpoOeibl, HE HCKA3UBIIME MAaTeMaTHueCcKOe
COJIepXKaHUE OTBETA;

JIONYIIEHbl OJUH - JBa HEIOYETa IIPU OCBEIIEHUM OCHOBHOIO COJEp’KaHHs OTBETa,
VCITPABJICHHBIE 110 3AMEYAaHHUIO YUNUTEIS;

JIOMYILIEHbl OIMOKa WM Oojee JBYX HEIOYETOB IPU OCBEUICHHH BTOPOCTENECHHBIX
BOIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 10 3aMEYAHUIO YUUTEIIS.

OtMmeTKa «3» CTABUTCA B CJACAYIOIIHUX CAYYAAX:

HEMNOJHO WM HENOCJIEIOBATENBHO PACKPBITO COJIEP)KaHUE MaTepHhana, HO IOKa3aHO
o0Iee MOHMMaHME BOMPOCAa M TMPOAEMOHCTPHUPOBAHBI YMEHHMS, JIOCTATOYHBIC IS JAJIbHEHIIEro
YCBOEHMS IPOrPaMMHOIO MaTepHraa;

MMEJNCh 3aTPyTHEHUS WX JOMYILEHbI OIMOKH B OPE/IEIICHUN TIOHATHSL, UCTIONb30BAaHUN
MaTEMaTHYECKOW TEPMHUHOJIOTUH, YEpPTEXKaAX, BBIKJIAIKAX, HCIPABIECHHBIE ITOCIE HECKOJIbKHX
HaBOJALIUX BOIIPOCOB YUUTES;



YUYEHUK HE CIIPAaBWJICS C MPUMEHEHHEM T€OpUU B HOBOW CUTYAllMU MPHU BBIMOJIHEHUU
MPAaKTUYECKOTO 33/aHHs, HO BBIMOJHWI 33/IaHUS 0053aTEbHOTO YPOBHS CIOKHOCTH TIO JaHHON
TeME;

MY 3HAHUHM TEOPETHYECKOTr0 MaTepualia BBISBICHA HEJOCTATOYHAS CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUU U HABBIKOBY.

OtMmetke "2" cTaBUTCS B CIeAYHONIUX CIydasix:

HE PacKphITO OCHOBHOE COJIepKaHNe yueOHOro MaTepuara;

O0Hapy»XeHO HE3HAHWE WM HETOHMMAHWE YYCHUKOM OOJBbIIeH WM Hauboiee Ba)KHOE
YacTH y4eOHOTO MaTepHaia;

JIOTYIIICHBl OIIMOKK B OMpPEICTCHUH TIOHSATHI TIPU  WICTIONE30BAHMM  MaTeMaTHYeCKOe
TEPMHHOJIOTHH, B PUCYHKaX, YepTekax WIM rpadukax, B BHIKIAAKaX, KOTOPbIE HE MCIIPABJICHBI
MOCTIE HECKOJIBKUX HABOJSIINX BOMIPOCOB YUUTEIIS.

OneHka NMChbMEHHBIX KOHTPOJIBHBIX Pa00T yYaluxcs

OtMeTKa «5» CTaBUTCS, €CIH:

paboTa BBINOJIHEHA MOJIHOCTHIO;

B JIOTUYECKUX PACCYKICHUSIX U 00OCHOBAaHHMH PEIIEHHs HET IPOOEIIOB U OIIMOOK;

B pEIICHUH HET MaTeMaTHYeCKuX OIIMOOK (BO3MO)KHA OJJHA HETOYHOCTb, OIUCKA, HE
SIBJISTFOLIIASCS CIICICTBUEM HE3HAHUS WM HEMIOHUMAHUS y4eOHOro MaTepHaa).

OT1MeTKa «4» cTaBUTCS, €CIU:

paboTa BBITIOJIHEHA TOJIHOCTHIO, HO 0OOCHOBAHUSI IIIAarOB PEIICHUS] HEJJOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATh PacCy:KJIEHUS HE SBISIIOCH CIIEHUATbHBIM 00BEKTOM ITPOBEPKH );

JIOMyIIIeHa OJTHA OIIMOKA WITM JIBA-TPH HEMOYETa B BBIKIAIKAX, PUCYHKAX, YEPTEKAX MU
rpadukax (ecim 3TH BUJIbI paOOTHI HE SIBJISUTHCH CIICIUALHBIM O0BEKTOM ITPOBEPKH ).

OtMeTka «3» CTaBUTCS, €CIIN:

JOMYIIEHbl Ooyiee OAHA OIMMOKK WM Ooyiee ABYX-TPEX HEMOYETOB B BBIKIIAIKAX,
yeprexax WM rpadukax, HO ydyalluidics BiaJeeT 00s3aTeNbHBIMU YMEHUSMHU MO TPOBEPSIEMON
TeMe.

OTMeTKa «2» CTaBUTCS, €CIIN:

* IOMYILIEHbI CYIIECTBEHHbIE OIIMOKHU, ITOKA3aBILHE, YTO yYalllniics He BlaieeT 00s3aTeIbHbIe
YMEHHSIMH 110 TAaHHOH TeMe B TIOJTHOM Mepe.

VYuutenr MOXET TMOBBICUTh OTMETKY 3a OpHUTHMHAJbHBIA OTBET Ha BOMNPOC WIH
OpUTHHAIILHOE PEIICHHEe 3aJa4d, KOTOPBIC CBUICTEILCTBYIOT O BBICOKOM MaTEMaTHYECKOM
Pa3BUTHUU O0YYaIOIIETOCs; 3a PelIeHue Oosee CIOKHOM 3a/Jaud WKW OTBET Ha 00Jiee CIOKHBIN
BOTIPOC, MPEATIOKEHHBIE 00yYarOmEeMycsi JOMOTHUTEIBHO IMOCIE BBIMOTHEHUS UM KaKUX-JMOO
JPYTHUX 3aJaHUM.

5. Onucanue y4e0HO — METOAMYECKOT0 1 MATEPUAJIBHO - TEXHHYECKOr0 00ecneyeHust
0o0pa3oBaTeJIbHOM 1eATeJTbHOCTH

IleyaTHbIE HOCOONSA:

1. ®denepanbHbIi  TOCYAApCTBEHHBIM  OOpa3oBaTeNbHBIM  CTaHAApT  0OIIEro
oOpa3oBaHwUsI.

2. [IpumepHBIE TpPOTpaMMBI OCHOBHOTO o0O0IEero oOpa3oBaHus. MareMaruka.-
(Crangaptsl BTOporo nokojenus).-M: IIpocsemenne, 2010.

3. OCHOBBI CTaTUCTHKH U BepossTHOCTH/ E.A.ByaumoBud/Mocksa: [Ipoda, 2008

4. @dopMupoBaHHWE BBIYUCIUTEIBHBIX HABBIKOB HA YpPOKax MareMaTuku 5-9

knaccel/H.H. Xnesnrox/ M.:Unekca, 2011
JIMHNS YUYeOHO-METOINYECKNX KOMILIEKTOB ABTOPOB

1. MaxkapsprueB 10.H., Munnrox H.I'., HemikoB K.M. u npyrue nox penakuuein TensikoBCKOro
C.A. , Anre6pa 7 xmacc: 0a3oBBId ypoBeHb: 15-¢ wu3manue, mepepaboraHHoe . AO
«M3patenbcTBO «lpocBeleHme»



2. Anrebpa — 8 Ki1acc: y4eOHUK JIJIs1 yJaluxcsi 001eo0pa3oBaTeIbHbIX YUPEKACHHH/
A.T'. Mep3nsk, B.b.Ilononckuit, M.C.Skup. — M.: Benrana — I'pad, 2012.

Anrebpa — 8 KiIacc:IUAAKTHYECKHE MaTepuajbl: MOCOOMe  JUIsl  ydaluxcs
00111€00pa30BaTEIBbHBIX YUPEIKICHUNA/

3. A.I''Mep3msik, B.b.ITononckuit, E.M.Pabunosuu, M.C.fkup. — M.: Benrana —

I'pag, 2013.

4. Anrebpa — 8 xmacc: merommueckoe mnocobume/ E.B.bymko, A.I'. Mep3isk,
B.B.ITonouckuii, M.C.Skup. — M.: Benrtana — I'pad, 2013.

5. Anrebpa — 9 kitacc: y4eOHUK JIJIs ydaluxcsi 001eo0pa3oBaTeIbHbIX YUPEKACHHH/
A.I'. Mep3nsk, B.b.Ilononckuit, M.C.SIkup. — M.: Benrana — I'pad, 2014.

6. Anrebpa — 9 Kimacc: AMAAKTUYECKHE MATEpUabl: TOCOOME Ul  yUaruxcst

obmieoOpazoBarenbHbix  yupexkaeHuit/  A.I.Mepsnsk, B.b.Ilononckuii, E.M.PabunoBuu,
M.C Axup. — M.: Benrana — ['pad, 2014.

7. Anrebpa — 9 kmacc: meronmueckoe mnocodbue/ E.B.bymko, A.I. Mep3sisk,
B.Bb.ITonouckwmii, M.C.fkup. — M.: Benrana — I'pad, 2014.

Texunueckue cpeacrea ooyuenus (cpeacrea UKT)

1. HoyTt0Oyxk.
2. NHTepakTuBHAA T0CKA.
3. MynbTUMEIUIAHBINA TPOEKTOP.

4. DVD — nucku .

JdeMOHCTpallMOHHBIE IOCOOUs

1. Mopenu reomeTpudeckux Guryp.

2. PaznaTounbIil MaTepual o pasnaenam anreops 7-9 ki.
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