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IHOACHUTEJIBHAA 3AIINCKA

[Ipumepnass pabouass mporpamma 1o anredpe uis OOydJarolMXCs C 3aIEepPKKOU
ncuxuueckoro passutus (nanee — 3I[IP) Ha ypoBHe OCHOBHOTO 00I1IEro 0Opa3oBaHUS
MOJArOTOBJIeHa Ha ocHOBe denepasibHOTO TOCYAAPCTBEHHOTO OOPa30BaTENLHOIO CTaHAAPTA
OCHOBHOTO 0011ero oopazosanus ([Ipukaz Munnpocsemienns Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MuHucTepcTBoM toctuiuu Poccuiickoit @epepanuu 05.07.2021 r., per.
Homep 64101) (mamee — @I'OC OOO), IlpumepHON ananTUPOBAHHON OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBl OCHOBHOTO 0O0IIero o0pa3oBaHMs OOy4aroUIUXCs ¢ 3aAEPIKKON
NICUXUYECKOTO pa3BuTHs (onoOpeHHoW pemenneM DPYMO mno obmemy 00pa3oBaHHIO
(mpotokon ot 18 mapra 2022 1. Ne 1/22)) (manee — IIAOOIT OOO 3I1P), ITpumepHoii paboueit
IporpaMMbl OCHOBHOTO o00Iero oOpa3oBaHus mo npeamery «Maremaruka», IIpumepHoii
IPOrpaMMbl BOCIIUTAHHS], C YUETOM pacIpeIeIEHHBIX 10 KJIacCaM MPOBEPSEMBIX TPeOOBaHUN K
pe3yabpTaTaM OCBOCHHs AJanTHPOBAaHHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
oOmiero o0pa3oBaHHs OOy4alOIIMXCS C 33AEPKKONW TCUXUYECKOro pa3BuUTHi. B paboueii
nporpamMme yureHbl UJeH U mojoxeHus KoHnenuuu pa3BuTis MaTeMaTHYECKOTO 00pa3oBaHUs
B Poccuiickoit @enepanuu.

OO0mas xapakTepucTHKa y4yeOHoro npeamera «MaremaTuka»

VYuebHblii mpenMer «Anrebpa» BXOIUT B MpeaMETHYIO o06macTh «MaTemaruka
u uHpopmatukay. OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIMTEIBHON KyIbTYpHl M JIOTHYECKOTO
MBILIUICHUS,, (DOPMUPOBAHHIO YMEHHS IOJIb30BAThCS AITOPUTMAMU, a TAKKE MPUOOPETECHHIO
MPAKTUYECKUX HaBBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOW kH3HH oOywaromuxcs c 3IIP.
VYueOHbII TpeaMeT pa3BHBAET  MBIIUICHHE, (YHKIMOHAJIbHYIO T'PAaMOTHOCTb, YMEHUS
BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBATh MH(POPMALMIO, MPEACTABICHHYIO B Pa3IMYHBIX
bopmax.

OOyuenue anredbpe naéT BO3MOXKHOCTH pa3BuBaTh y oOydatomuxcs ¢ 3IIP Tounyio,
palMoHANBHYI0O U HMH(DOPMATUBHYIO pedb, yMEHHEe OTOMpaTh HauOojee TOIXOAAIINe
S3BIKOBBIE, CUMBOJIMUYECKHE, TpaUuecKue CPeICTBA A BRIPAKEHUS CY)KICHUN U HATJISTHOTO
UX TPECTaBJICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOLIEH KyIbTyphl B COBPEMEHHOM TOJIKOBAaHHU
ABIISIETCS O0Iee 3HAKOMCTBO C METOJIAaMH TTO3HAHHS JEHCTBUTEIBHOCTH, MPEJCTABICHHUE O
npeaMeTe M METOJaX MaTeMaTHKH, UX OTIMYMA OT METOJOB JPYTHX €CTECTBEHHBIX U
I'YMaHHUTApHBIX HayK, 00 OCOOCHHOCTAX NMPUMEHEHUS MAaTEeMAaTHKH JUIsl pEIIeHUs] HAYYHBIX U
NPUKIAAHBIX 3a7ad. Takum oOpa3oMm, MaTeMaTHUecKoe 00pa3oBaHME BHOCHT CBOM BKJIAJ B
(dbopmupoBanue OO KyJIbTYPHI YeTOBEKa.

[Iporpamma oTpaxaer cojaep)kaHue OOydeHus mpeaMmery «MaTemaTuka» C y4eToM
0coObIX 0Opa3oBaTelbHbIX MOTpeOHOcTel oOyuatomuxcs ¢ 3IIP. OBnanenue ydeOHBIM
npeaMeToM «Anredpa» MpeICTaBIIsCT OMPENCNECHHYIO CIOXKHOCTh s yuamuxcs ¢ 3I1P. YV
oOyuaromuxcs ¢ 3IIP Hanbonee BBIpa)K€HBI OTCTaBaHHUA B PA3BUTUH CIOBECHO-JIOTHMUECKUX
(bopM MBIIUIEHUS, TIOITOMY a0CTPAKTHBIE U OTBJICYEHHBIC KATETOPHH MM TPYAHOAOCTYMHHI. B
TOXXE€ BpeMsl IpU CHEIHMAIbHOM OOy4eHHH OOydaloulecs MOTYT BBINOJIHATh 33JaHUS 10
anroput™My. OHU BOCIPUUMYHUBBI K TMOMOIIM, MOTYT BBIIIOJHUTH IEPEHOC Ha aHaJOTHYHOE
3aJJaHle YCBOEHHOTo crocoba pemieHus. CHMKEHHE Pa3BUTHS MBICIUTEIbHBIX ONEpalil u
3aMeJICHHOE CTAaHOBJICHHUE JIOTHUECKUX JIEHCTBUN NMPUBOIAT K HEJOCTATOYHON OCMBICICHHOCTH
COBEpIIAEMBIX Y4eOHBIX JeHCTBHHA. Y 0Oy4aromMxcs 3aTpyAHEHBI CUETHBIC BBIYMCICHHA,
NPOU3BOMMBIE B yMe. B THCbMEHHBIX BBIYHMCICHUSX OHM MOTYT MpPOIYCKAaTh OJUH W3
MPOMEKYTOUHBIX I1aroB. [Ipu paboTe ¢ YUCTIOBBIMU BBIPAKEHUSMH, BHIYMCICHUEM UX 3HAYCHUS
MOTYT HE YyJepXHBaTh MPAaBUIbHBINA MOPANOK aedcTBuidl. [Ipu ympoienuu, mpeoOpa3oBaHUH
BbIpaKeHUN ydamuecs ¢ 3I[IP He Moryr caMoOCTOATENbHO HPHUHATH pPELIEHUE O
MIOCIIEIOBATEILHOCTH BBITIOJTHEHUS AEHCTBUA. KOHKPETHOCTh MBIIIJICHUS OCTIOXKHSET YCBOCHUS
HaBbIKa PCIICHUS YPABHEHUN, HEPABEHCTB, CUCTEMbl ypaBHeHUH. MM ManomoctymnHo



COBepILIeHHE 00PaTUMBIX OTICPALTHIA.

Huzkuii ypoBeHb pa3BUTHS JIOTHUECKUX OIepanuid, HeIocTtaToyHas 0O0OOIIeHHOCTh
MBILUICHUS 3aTPYAHSIOT U3ydyeHHe TeMbl «DYHKIUU»: MpU OIpeaeeHnH (HyHKINOHATBHON
3aBHUCUMOCTH, TIpU ONHCAHUU TpadUUecKOil CHUTyalluu, UCIOJb3ysd TI'E€OMETPUUYECKHH,
anreOpandeckuii, GyHKIIMOHATIBHBIN s3bIKA. Hepeako ywamiuecs He BHIAT Pa3HUIBI MEXKIY
001acThIO ornpeeNieHus: PyHKIMH U 00IaCThIO 3HAUYCHUH.

Pemienue 3a1a4 cONpsKEHO C TPYAHOCTSIMU O(OPMIICHHUS KPATKOW 3aITUCH,TPOBEICHUS
aHaJM3a yCJIOBMA 3a/1aud, BblAeIeHUs cymiecTBeHHoro. OOyyqaromuecs c¢3[1P 3aTpynusioTcs
ClleNaTh YMO3aKIIOYeHHE OT OOIIero K YacTHOMY, HEPEIKO BBIOMpAIOT HepalroHaIbHbIC
CrocoOBI peleHNs, MHOTIa OIPAaHMYMBAIOTCS MAaHUITYIIALUSAMU C YHUCITaAMH.

To4yHOCTH 3amOMHMHAHHMS M BOCIPOU3BEACHUS Y4eOHOTO MaTepuaja CHIKEHBI 10
NPUYMHE CI1a00CTH MHECTHUECKOH NesITeIbHOCTH, Cy)KeHUs o0bema namsTi. O0ydaronmmcs ¢
3IIP tpebyercsi Oojbllle BpeMEHM Ha 3aKpelyIeHHE MaTepualla, akTyalu3alus 3HaHUM 10
OIIOpE IIPU BOCIIPOU3BEACHHH.

Jns mpeoofieHUs TPYZHOCTEH B M3y4eHHH ydyeOHOTo mpeaMera «Anrebdpay
HeoOXxoaMMa ajanTaius o0beMa M XapakTepa ydeOHOro Mmarepuaia K IMO3HaBaTEIbHBIM
Bo3MoskHOCTsAM yuammuxcs ¢ 3[1P. Cnenyer yueOHBINM MaTepHa MPENoOJHOCUTh HEOOIBIIMMU
MOPIHSIMH, YCIOXKHSS €ro MOCTEINEHHO, W3bICKMBATh CIIOCOOBI afanTallii TPYAHBIX 3aJaHHH,
HEKOTOPbIE TEMBbl JaBaTh KaK O3HAKOMUTENbHBIC; HCKIIOYaTh OTACIbHBIE TPYJHBIE
JI0Ka3aTeNbCTBA; TEOPETUYECKHH MaTepual  pPEeKOMEHJIyeTcsi H3ydyaTb B  Ipoliecce
MPAKTUYECKON JEATENILHOCTHU 10 PEelIeHUI0 3a1a4. OpraHnyecKkoe eAUHCTBO MPAKTUYECKON U
YMCTBEHHOW JEATENIPHOCTH YUYAIMXCSl HA YPOKaX T'€OMETPHUH CHOCOOCTBYIOT NMPOYHOMY M
CO3HATEIbHOMY YCBOEHHUIO 0A3MCHBIX MaTEMaTUYECKUX 3HAHUN M YMEHUH.

Ilenn u3ydenusi yaeOHOro Kypca

Anrebpa sBIISICTCSI OJJHUM U3 OTIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA O00ecreynBaeT
U3yueHHe JPYruX JUCLUUIUIMH, KaK €CTEeCTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO LIUKJIOB, €&
OCBOEHHME HEOOXOMMO JUIS TPOIOJDKEHUs 00pa3oBaHMs U B TIOBCEIHEBHOM kn3HU. Pa3Butne
y 00y4JaloUIMXcsi HAyYHbIX MPEACTABICHUH O MPOMCXOXKIACHUU M CYIIHOCTH anredpanyecKux
abcTpakuuii, ciocode OTpakeHus: MaTeMaTHUYEeCKOM HayKO# SBJCHUN U MPOLIECCOB B MPUPOJIE
U O0ILECTBE, POJIM MAaTEeMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM IMO3HAHWU M B MPAKTUKE
cnocoOCTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M  KA4eCTB  MBIIUICHHUS,
HEOOXOJMMBIX Ul aJanTallid B COBpPeMEHHOM Lu¢ppoBoM olmectBe. V3yueHue anreOpbl
€CTECTBEHHBIM 00pa3oM oOecrieuynBaeT pa3BUTHE YMEHUS HaOMI0/1aTh, CPABHUBATH, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JEMCTBUS M BBIBOJBI, (pOpMyIHpoBaTh yrBepkaeHus. OcBoeHHe Kypca
anreOpbl o0ecrieyrBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS O00YYaIOUIUXCS: OHU UCHOJIB3YIOT
JIEIyKTUBHbIE M  WHAYKTHBHBIE  pacCyXAeHus, 0000meHHMe M  KOHKPETH3alHIO,
abctparupoBanue u aHanoruio. OOydeHue anreOpe MpenanoJiaraeT 3HAUYUTENbHBIA 00BEM
CaMOCTOSITEIILHOW JIESTETLHOCTH O0YYaIOIIMXCsl, TIO9TOMY CaMOCTOSITETIbHOE PELIeHUE 3aa4
€CTECTBEHHBIM 00pa3oM SBIISICTCS pean3aliell AeITeIbHOCTHOTO PUHIUIA 00yYeHHUS.

B crpykType mporpamMMbl yueOHOTO Kypca «Anredpay» OCHOBHOM HIKOJBI OCHOBHOE
MECTO 3aHMMAIOT COJEP)KATEIbHO-METOJUYECKUE JHHUU: «Yuciaa ¥ BBIYMCICHUNY;
«AnredbpanyecKue BHIpAKEHU»; « Y paBHEHHS U HEPAaBEHCTBAY;

«Dynkuum». Kaxgas w3 3THX COJEpKATeIbHO-METOAWYECKMX JIMHUHA pa3BHBAaeTCs Ha
OPOTSDKEHUH TPEX JIeT M3y4YeHHs Kypca, eCTECTBEHHBIM 00pa3oM IeperieTasch M
B3aMMOJICHCTBYSl C JpYI'MMH €ro JHWHUSAMH. B Xoge wu3yueHHs Kypca O0Oydaromiumcs
NPUXOJUTCSA JIOTUYECKU PaCcCyKJaTh, HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B
CBSI3M C OSTUM 1eIeco00pa3HO BKJIIOUUTh B TPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHMKH,
NPOHU3BIBAIONINE  BCE  OCHOBHBIE  pa3lesibl  MaTeMaTHYECKOro  OoOpa3oBaHHs |
CIOCOOCTBYIOIINE OBJIAQJACHUIO OOYYaIOUIMMKCS OCHOB YHHBEPCAJIHHOTO MaTEMaTHUECKOTO
a3plka. Takum 00pa3oM, MOXKHO YTBEpXKJaTh, YTO COJAEPXKATENBHOW W CTPYKTYpHOM



0COOEHHOCTBIO Kypca «Anredpay SBISETCS €ro HHTErPUPOBAHHbIN XapakTep.

Conepxxanne nUHUM «Yucna ¥ BBIYUCICHUS» CIYKUT OCHOBOM JJi JajgbHEUIIEro
M3yUYEHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOyYarOIUXCS JIOTUYECKOTO MBIIICHUS,
(OpMUPOBAHMIO YMEHHS MOJIb30BATHCS AITOPUTMAMH, A TAKXKE MPHOOPETEHUIO MPAKTHUECKUX
HAaBBIKOB, HEOOXOJUMBIX JJISl TIOBCEHEBHOM XKM3HU. Pa3BUTHE MOHATUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C PpAlUOHAIBHBIMU W HUPPALMOHAIBHBIMH UYHUCIaMH, (OPMHUPOBAHUEM
IIPEJICTABICHUM O IEHCTBUTEILHOM YHCIE. 3aBEPIICHUE OCBOCHUS YUCIOBON JJMHUM OTHECEHO
K CTapIIeMy 3BeHY 00Iero o0pa3oBaHMs.

Copneprxanue IByX aareOpandecKux JMHUN — «ANreOpandecKue BHIPAKEHHUD U
«YpaBHEHUSI M  HEPAaBEHCTBA»  CIOCOOCTBYeT (OPMUPOBAHHIO Yy  OOYydYarolmIuxcs
MaTeMaTH4YeCKOTo amrmapara, HeoOXOAWMOTro ISl PEUIeHHs 3alad MaTeMaTHKH, CMEXHBIX
NPEeIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. B OCHOBHOMW mIKOJe y4yeOHbIM MaTepuan
IpYNIUPYETCs BOKPYI palMOHAIBHBIX BBIpaKEHHH. Anrebpa IEMOHCTPUPYET 3HAYCHHE
MAaTE€MAaTUKU KaK A3bIKa JUIs IOCTPOCHUS MAaTEMATUYECKUX MOJCIIECH, ONUCAHUs IPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT Takke AajbHeWIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUICHHUsS, HEO0OXOAMMOro, B YACTHOCTH, JJIi OCBOEHHS Kypca
MH(POpPMATUKHU, W OBJIAJCHUE HaBbIKAMH JEAYKTUBHBIX paccyxaeHuil. IlpeoOpasoBanue
CHUMBOJIBHBIX ()OpM BHOCHUT CBOW crneuuuyeckuii BKJIQJ B pa3BUTUE BOOOpaXKeHUS,
CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUECTBY.

Conepxxanne (yHKIMOHATBHO-TpPAUUECKOM JIMHUM HAIEJIGHO Ha MOJy4eHue
IIKOJIBHUKAMH 3HaHUN 0 (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTHUECKON MOJCNH I ONMUCAHUS
U UCCIeIOBaHMs pa3HO-00pa3HBIX MPOIECCOB U SBJICHUN B mpupoae u oduiecte. M3yuenue
3TOr0 MaTepuaia CHoCOOCTBYeT pa3BHUTHIO y OOyYaromUXcs YMEHHS HCIOJIb30BaTh
pa3jIMYHbIC BBIPA3UTEIILHBIE CPEIACTBA SI3bIKA MAaTEMAaTUKU — CIOBECHBIC, CUMBOJIMYECKHUE,
rpadpuueckue, BHOCHUT BKJIaJ B (OPMUPOBAHHE TMPEICTABICHUH O pOJIM MaTeMaTUKU B
Pa3BUTUH LIUBUIN3ALUU U KYJIbTYPBHI.

Mecto yueOHOro Kypca B yueOHOM ILIaHe
CornacHo ywyeOHOMY IutaHy B 7-9 kiaccax wu3y4aercss Y4eOHBIH Kypc «Ausredpay,
KOTOPBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE Pa3zieibl cojepxaHus: «Hucina U BBIUHUCICHUS,
«AnrebpanyecKue BHIpAKEHUs», «YpaBHEHHS U HEPaBEHCTBa», «DyHKIUNY.
Ha u3ydyenue yueObHOTO Kypca «Anredpa» orBoaurcs 340 yacos: B 7 knacce — 102 yaca (3
yaca B HeJleno), B 8 kinacce — 119 yacos (3,5 yaca B Heneno), B 9 kiacce — 119 yvacos (3,5 yaca
B HEJIEIIO).

COJAEPKAHUE YYEBHOI'O KYPCA

OOyuenune ydueOHOMY mpenMmeTy «Anredpa» CTPOUTCS Ha CO3JAaHUU ONTHUMAJIbHBIX
YCIOBHH Ui YCBOEHHS HporpaMMHOro wmarepuana ooOyuatommmucs c 3[IP. Borsbmioe
BHUMaHHE yJenseTcs oTOopy y4eOHOro Marepuana B COOTBETCTBHH C IMPUHIMIIOM
JOCTYIHOCTH MPH COXpAaHEHHUHU 001Iero 0a30BOro ypoBHS, KOTOPBI JOJKEH MO COJACPKAHUIO
1 00BeMy OBITh aAanTUPOBaHHBIM st oOydatonuxcs ¢ 3[IP B COOTBETCTBUU C UX OCOOBIMU
oOpa3zoBaresnibHBIMU ~ MOTpeOHOCTAMU.  CrenyeT OOJMEryuTh OBJAJEHHE  MaTepHajioM
oOyyaromumucst ¢ 3[IP mocpeacTBOM €ro AETaIbHOTO OOBSCHEHHS C CHCTEMAaTHUYECKHM
MOBTOPOM, MHOTOKPaTHOM TPEHUPOBKM B TPUMEHEHUH 3HAHUH, WCHOJB3ysd IPUEMBI
aKTyaJlu3aluy (BU3yallbHas ONopa, MaMsTKa).

[Iporpamma mpegycMaTpuBaeT BHECEHHWE HEKOTOPBIX W3MEHEHHH: yMEHBIICHHE
o0beMa TEOPETUUYECKUX CBEJCHUN, BBIHECEHHE OTIEIBHBIX TEM WM LEJBIX pPAa3/eloB B
MaTepHualibl Ui 0030pHOT0, 03HAKOMHUTEIHFHOTO U3yUCHHUS.



7 KJIACC

Yucna u svluucienusn

PanunonajbHbIe YKcIa

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEPEXO] OT OJHOHM (hOpMBI 3amucu JIpodei K
napyroii. IloHATHe panMOHAIBHOTO  YHMCIA, 3alMCh, CpPaBHEHUE, YIOPSIOYMBAHHE
panMoHaNbHBIX yncesl. ApudMeTHueckue ASUCTBUS C PALMOHAIBHBIMU YHCIaMu. PemieHue
3aJjad M3 pealbHOW NMPAKTUKM Ha YacTH, Ha ApoOwu.

CreneHb ¢ HaTypaJbHBIM MoKa3aTeneMm: olpeneneHue, npeodpazoBaHue
BBIpA)KCHUI HAa OCHOBE OTIPE/ICIICHNUS, 3aIUCh OOJIBIINX YHCEIL.

[TporeHThI, 3anKch MPOIICHTOB B BUAE IpOOU U IpoOu B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha MMPOLEHTHI, pELICHNUE 33734 U3 PeabHOM MPaKTHKH.

IIpumeHeHue IIPU3HAKOB JEIUMOCTH, pasiioxkeHue Ha MHOXUTEIN
HaTypaJIbHBIX YUCEIL.
PeanbHbIE 3aBUCUMOCTH ,B TOM YUCIIE npsiMasi ¥ 00paTHA AIPONOPLMOHATEHOCTH.

Anzebpauueckue evlparxcenusn

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKECHUS C IEPEMEHHOMU. [[oIycTUMBIE 3HAUECHUS
nepeMeHHbIX. llpeacTaBieHne 3aBUCHUMOCTH MEXIY BEJIWYMHAMU B BHAE (QOPMYIIBIL.
Brruucnenus no gopmymnam.

[IpeoOpa3oBanne OyKBEHHBIX BBIPOKEHHUH, TOXIECTBEHHO paBHBIC BBIPAKEHHUS,
npaBuiia MpeoOpa3oBaHusl CYMM U MPOU3BEACHUH, MPaBUIIa PACKPBITUS CKOOOK U MPHUBEICHUS
M0I00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpAJIbHBIM IIOKA3aTENIEM.

Opnownensl u MHorowieHsl. CreneHb MHorouneHa. ClloKeHHE, BBIYMTAHUE,
YMHOK€HUE MHOTOWIEHOB. DOpMyIbl COKpaAIIEHHOTO YMHOXEHUS: KBaApaT CyMMbl HKBaJapaT
paszHocTH. PopMysa pa3HOCTU KBaIpaToB. Pa3nokeHne MHOIOUIEHOB HA MHOKHUTEIH.

Ypasnenusn

VYpaBHeHHe, KOpPEHb  ypaBHEHHUsS, TMpaBWia  NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCJIO KOPHEU JIMHEHHOIO YpPaBHEHHS,
pelleHre JMHEHHBIX ypaBHeHHMH. CoOCTaBlIeHHME ypaBHEHHUH M0 YCIOBHIO 3anauu. Pemenue
TEKCTOBBIX 33/1a4 C IOMOIIIbIO YPABHEHHH.

Jlunetinoe ypasnenue ¢ 0syms nepemennuimu u e2o epagux’. CucreMa IByX THHEHHBIX
ypaBHEHHUI ¢ ABYMs NEpeMEHHBIMU. PelieHue cucteM ypaBHEHHiI CIOCOOOM IOACTAaHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7au ¢ IOMOIIbIO CUCTEM ypaBHEHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopaunarta Touku Ha mpsMoil. YucnoBble poMexyTku. PaccrosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOU MPSAMOU.

[IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJMHATa TOYKU HA
KOOpAMHATHON MIOCcKOCTH. IIpumepsl rpadukoB, 3agaHHbIX (popmynamu. UreHue rpadukos
peanbHbIX 3aBUCUMOCTEM.

[Monstue ¢ynkuun. I'paduk ¢ynkumn. CpoiictBa ¢yHkumit. Jlunelinas ¢ynkuus, eé
rpaduk. I'paduk pynkuun y = kx + b. I paguueckoe pewienue nuneiinvix ypasnenuiiu cucmem
JIUHEUIHbIX YPABHEHULI.

8 KJIACC

Yucna u eviuucnenus
KBaznparuslil kopeHb u3 uucna. [lowamue 06 uppayuonanrbHom uucie. [ecsimuyHvle

! 3meck U nanee KypcHBOM 0003HAYEHBI TEMbI, H3y4E€HHE KOTOPBIX MPOBOIUTCS B
03HAaKOMHUTENBHOM IutaHe. [legarorcamocToaTenbHO onpeaessieT 00beM H3ydaeMoro MaTepuaa



npubaudcenus uppayuoranrbHulx yucen. CBoiicTBa apuMeTHUECKUX KBaPAaTHBIX KOPHEH U UX
IpPUMEHEHHE K NMPeoOpa30BaHMUIO YUCIIOBBIX BBIPAKECHUN W BBIYHCICHUSIM. /lelicmaumenbHbie
uucaa.

Crenens ¢ 1ensIM Mokasaresnem u e€ cBoiictsa. CTaHnapTHas 3alMCh YUCIIA.

Anzebpauueckue evlparxcenusn

KBanpaTHblil TpEXWIEH; pa3loKEHUE KBAAPAaTHOIO TpPEXUIEHA HAa MHOMKUTEINH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO aireOpanveckoi Jpoou.

CrnoxeHue, BbIUMTaHHME, YMHOXXEHHUE, JEJCHUE anredpanueckux apobeil. PaunonanmbHbIE
BBIpaXKECHHUS U UX IIpeoOpa3zoBaHUe.

Ypasenenus u nepasencmea

KBangpatHoe ypaBHeHue, (hopMysa KOpHEH KBaJpaTHOro ypaBHEHUs. Teopema Buema.
Pemienne ypaBHEHUH, CBOIMIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocteifmue npoOHO-
paloHaIbHbIE YPABHEHHUS.

I'pagpuueckas unmepnpemayus ypasnenuii ¢ 08yMs nepemMeHHbIMU U CUCTEM JUHEHbIX
ypaenenuii ¢ 08ymsa nepemeHnHvimy. IIpuMepsl pelleHus] CUCTEM HEIMHEHHBIX ypaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 alNreOpandyecKuM CrocoooMm.

UucnoBsle HepaBeHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OJHOU IEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIMHeElHbIE HepaBEHCTBA € OJHOM IepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

Dyukyuu
[Tonsitue pynkunu. O6MaCTh ONpeeIeHUs] 1 MHOKECTBO 3HAUEHUH (QyHKIUH.

CnocoOb1 3aanust GyHKIUH.
I'padux ¢pynkumu. Utenue coiictB ¢yHkuuu no e€ rpadpuxy. [Ipumepsir paguxos
(GYHKIMH, OTPAKAIOIIUX PeaIbHbIC TPOIIECCHI.
dynkuuwy, OTMCHIBAIOIIUEC npsMyl0 U 00paTHylo
IPOMOPIUOHAIIBHEIC
3aBHCHMOCTH, X rpaduxy. PyHKIMK y = X,y = x°, y =x, y = k/x. [paguueckoe
peulenue ypagHeHutl u CUCmeMm YypaeHeHU.

9 KJIACC

Yucna u svluucienusn

JlelicTBUTEIbHBIE UM CJIA

PanmoHnanbHble 4YHMCHA,  UPPAYUOHANbHbIE —UYUCLA, KOHeuHble U  OecKOHeuHbvle
oecsimuuHvle Opobu. MHOMCECMBO O0eliCmEUMENbHbIX YUCen, OelUCmeumenbHble HYUCid KaK
beckoHeunvle Oecamuunbie O0podOU. Bzaumumo o00HO3HAuUHOE coomeemcmeue  MeHcoy
MHOHNCECMBOM OeliCBUMENTbHBIX YUCel U KOOPOUHAMHOU NPAMOLL.

Cpaenenue  OelicmeumenvHbvlX  uucer, apupmemuueckue  Oelicmeus ¢
0eliCmBUmenbHbLMU YUCTAMU.

H3mepenns, npuoIMKeHHS, OI[EHKH

Pazmepsl  OOBEKTOB  OKPY)KAIOLIETO MHpa,  UIMTEIBHOCTD IIPOLIECCOB  BOKPY

[TpubnmxEéHHOE 3HAUEHHE BEITUYMHBI, TOYHOCTH NMpHOMKeHus. OKpyriieHueuuces.
IIpukuaka 1 OLlEHKA PE3yJIbTaTOB BEIYMCIICHUM.

Ypaenenus u nepasencmea

YpaBHeHUd ¢ OAHOM NepeMeHHO

JIuneitHoe ypaBHeHue. Penienne ypaBHeHM, cBOSIIIKXCS K JIMHEHHBIM. KBazpaTHoe

ypaBHeHue. PenieHue ypaBHEHHM, CBOJSAIIUXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHEHHUE. [Ipumepvi peuwienus ypasHeHull mpembveu u 4emeepmoricmenenet
DA3N0AHCEHUEM HA MHOICUMENU.

Pemenune npoOHO-paIlOHANBHBIX ypaBHEHHH. Pemenue



TEKCTOBBIX 33Jau areOpandeckuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IByMs NEPEMEHHBIMU U €ro rpaduk. PemeHue cuctem IBYXJIMHEHHBIX
YPaBHEHUHN € IABYMs IIEpEMEHHBIMHU. PellleHne cucreM IBYX YpPaBHEHMM, OJHO M3 KOTOPBIX
JUHEWHOe, a Apyroe — BTOPoil ctenenu. [ paduueckas nHTepHIpeTalysi CUCTEMbl YpaBHEHUN
C ABYMsI IIEPEMEHHBIMM.

Perienune TeKCTOBBIX 3a71a4 anreOpandeckuM CrocoOoM.

HepaBencrBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenue NMHEMHBIX HEPABEHCTB C OJHOM IEpEeMEHHOM. PellleHne cUCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepemeHHo#. KBanpaTHbie HepaBeHCTBa. ['paduueckas uHTEpHpeTanus
HEPaBEHCTB M CUCTEM HEPABEHCTB C JABYMS MEPEMEHHBIMU.

Dyukyuu

KBangpatuunas ¢ynkuus, e€ rpadpuk u cBoiicta. [lapaboiia, KOOpIMHATHIBEPILINHBI
napaboJbl, 0Cb CHMMETPUH MapadoJIbI.

[paduku dyskimity = x°,y = x°,y =x, y = k/x.

Yucnoewvie nocnedosamenbHocmu

Onpenenenue U cnoco0bl 3aIaHUS YUCJIOBBIX NOCJIe10BaTeIbHOCTEl

[TonsTne  YMCIOBOW  TOCIENOBATENBHOCTH.  3aJaHUE  IIOCIICAOBATEILHOCTH
peKyppeHTHOH GopMyIoit u GopMynoit n-ro djieHa.

ApudmMeTnyeckas U reoMeTpuyecKas Mporpeccuun

Apudmernueckass u  reoMmerpuueckas nporpeccur. DopMmyasl  n-ro  WieHa
apu(METHYECKON U T€OMETPUUIECKOM MPOrPECCHii, CYMMBI TIEPBBIX 7 YJICHOB.

H3z00padicenue unenos apugmemuueckori u 2e0Mempuyeckoli Npozpeccuti mouKamu Ha
KOOpOUHamuou niockocmu. Jlunetinwiii u dsxcnoneHyuanbHuitl pocm.CrodicHvle npoyeHmal.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBaLMsl K OOyYeHHMIO MaTeMaTHMKe M LEJICHANpPaBICHHON IMO3HABaTEIbHON
NESITENIbHOCTH;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YEpe3 MPAKTUYECKYIO JESATEIbHOCTD,
TpeOyIOITyI0 MaTeMaTUIECKUX 3HAHUN, B TOM YUCIIC YMEHHE YUUTHCS Y IPYTUX JIOACH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM J€HCTBOBaTh B
OTCYTCTBHE rapaHTHUH yCIIeXa;

ciocoOHOocTh oOyuaromuxcsi ¢ 3[IP k oco3HaHMI0 CBOMX A€(PUUIUTOB M MPOSBICHUE
CTPEMJIEHMS K UX IIPEOJOJICHHUIO;

CIOCOOHOCTH K CAMOPA3BUTHUIO, YMEHHUE CTABUTD JOCTIKUMBIE 11EITH;

yMEHUE pa3iuyaTh ydeOHble CHUTyalliM, B KOTOPbIX MOJHO JEHCTBOBATh
CaMOCTOSITENILHO, U CUTYAIMH, TJIe CIEAyeT BOCIOJIb30BAThCS CIPAaBOYHON MH(popMaIuei nin
JOPYTUMH BCIIOMOTATENIbHBIMU CPEACTBAMY;

CMOCOOHOCTh MEPEHOCUTHh TOJyYeHHBIE B XOJ€ OOYy4eHHUS 3HAaHUS B aKTyaIbHYIO
cuTyauuio (MpH pPEUICHUM JKUTEHCKUX 3aj1ad, TpeOyromuX MaTeMaTHUYeCKuX 3HaHHH);
CIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMX M MTPABHIIAX POBEACHUS

MIPOMEKYTOYHOM M UTOTOBOM aTTECTALINY;

OBJIaZICHUE OCHOBaMHU (PMHAHCOBON T'PAMOTHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI
OBnajieHre yHUBEPCATbHBIMHI Y4€OHBIMH [TO3HABATEIBHBIMH JICHCTBUSMMU:
YCTaHABJIMBATh [IPUYMHHO-CIICCTBEHHbIE  CBSI3U B X0Jle YCBOEHU:A



MaTeMaTU4YeCKOTO MaTepHaa,

BBISBJIATH A€(DUITUT TAaHHBIX, HEOOXOJUMBIX ISl PEIIeHUs IOCTaBJICHHOH 3a/1a4H;

C MOMOIIIBIO YYUTENS BHIOUPATh CIOCO0 pelIeHus] MaTeMaTH4YeCKOH 3a/1aun (CpaBHUBATD
BO3MOJKHBIEC BapUAHTHI PEIICHUS);

OPUMEHATh U npeoOpa3oBbIBaTh  3HAKU M CHMBOJIBI B xoze
pelIeHusl MaTeMaTUYeCKHX 3a/1a4;

yCTaHaBJIMBAaTh UCKOMOE M JAHHOE IPU PEIICHUH MaTeMaTH4eCKOH 3aJauu; MOHUMATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM

NPECTaBICHHUS;

WLTIOCTPUPOBATH pelIaeMble 3a/1a4i rpaguueckuMu cxemaMmu; 3¢ (HEeKTUBHO 3aTIOMUHATD
U CHCTEMaTH3HPOBaTh HHPOPMALIUIO.

NOHMMAaTh MW HCIONB30BaTh MAaTEMaTHUECKUE CpPEACTBa HarsiIHOCTUH (Tpadukwy,
JMarpaMMbl, TaOIHIBL, CXEMBI U JIp.) JJIs WJUTIOCTPALlUH, HHTEPIIPETAIIMH, apTyMEHTAIUH.

OBnajieHre yHUBEPCAIbHBIMH YY€OHBIMH KOMMYHUKATUBHBIMU JICHCTBUSAMU:

OpraHu30BBIBATH Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AEATENBbHOCTh C YUUTEIEM U
CBEpCTHHKAMH B IIpOIlecce PeIIeHNUs 3a1a4;

B3aMMO/ICHCTBOBATh M HAXOIUTH OOIIHE CrIOCOObI paboTHI; pabOTaTh B IPYIIE: HAXOAUTh
olmiee pemieHHe W pas3peniatb KOHQUIMKTHI Ha OCHOBE COIJIACOBAHUS MO3MLIMHA U ydéra
MHTEPECOB; CIyllaTh NapTHEpPa; (GOpMyIHpOBaTh, ApryMEHTHPOBATH W OTCTaMBaTh CBOE
MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB NPH HATUYMU Pa3HBIX TOYEK 3PECHUS U
paspemiatb KOH(QJIMKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UIIHI BCEX YYACTHUKOB;

apryMEHTHPOBATh CBOIO TMO3ULUIO M KOOPAWHHPOBATh €€ C MO3UIMAMHU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PELICHHsI B COBMECTHOM IS TENbHOCTH;

BBIMIOJIHATE CBOIO 4acTb pabOThI, JOCTUTaTh KAuyeCTBEHHOIO pe3yibTaTa U
KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMU KOMAaH/IbI;

OILICHUBATh KAYECTBO CBOETO BKJIa/a B OOLIUII TPOAYKT.

OBnaieHre yHUBEPCATbHBIMU YU€OHBIMH PETYISTHBHBIMU J1€HCTBUAMU:

CTaBUTh 1€, BBIOMpAaTh W CO3JaBaThb QJITOPUTMBI ISl pEIICHUs  y4eOHBIX
MaTeMaTH4eCKUX Mpooiem;

IUTAHUPOBAaTh M OCYLIECTBISATH JACATENbHOCTb, HANpPABICHHYIO Ha peIICHHEe 3a1ad
HCCIIEI0BATENILCKOTO XapaKkTepa.

dopmynmupoBath M yIepXKUBaThb  y4yeOHyI0  3agady, COCTaBJIATh IUIAH U
IOCJIe0BAaTEIbHOCTD ICHUCTBHIA

OCYILIECTBIISITh KOHTPOJIb MO 00pa3lly W BHOCHUTh HEOOXOAMMBbIE KOPPEKTHBBI;
KOHTPOJIUPOBATh MPOIECC U Pe3yabTaT yueOHOM MaTeMaTHYeCKO e TeNbHOCTH;

aJIeKBaTHO OIICHMBATh MPAaBUJIBHOCTH MJIM OMIMOOYHOCTH BHINIOJHEHUS y4eOHOW 3aj1auu,
e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ pEIlIeHUS;

CIIMYaTh CHoco® JEWCTBUS W €ro pe3yiabTaT ¢ 3aJaHHBIM 3TAJIOHOM C IIEJBIO
oOHapyXeHHs OTKIOHEHHUH U OTJIMYMI OT 3TaJlOHA.

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPY PEIICHUH YUeOHOH 3a1a4H;

NOHMMAaTh TPUYMHBL, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblii pe3yibTar
JEATEIbHOCTH, OTIPEACIATh MO3UTHBHBIC U3MEHEHHUS U HANPaBJICHUs, TpeOyromue AaabHene
paboThI;

PeryaupoBaTh CrocoO BBIPAKEHUS SMOLIUH.



IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHHS NPUMEPHOH
PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA» (IIO TOJIAM OB YUEHMUS)

OcBoenune ydeOHOro Kypca «AnrebOpa» Ha YpOBHE OCHOBHOTrO oOIIero o0Opa3oBaHHUs
JOJKHO 00eCTieunBaTh TOCTUIKEHUE CIEAYIOIUX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YAbTATOB!

7 KJIACC

Yucna u évivucnenusn

BbImosnHATh, codetass yCTHbIE M NUCHbMEHHbIE NPUEMBI, apupMEeTHUYECKHe ACUCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUS YMCIOBBIX BBIPAKEHHH; MPUMEHSATh pa3HOOOpa3Hbie CHOCOOBl U
npuéMbl BBIYMCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITHYHBIEC TPOOH.

[TepexoauTh OT OJHON (OPMBI 3aIMCU YUCEN K APYrod (MpeoOpa3oBbIBATEH JECATUYHYIO
IpoObB 0OBIKHOBEHHYIO, OOBIKHOBEHHYI0O B  JIECATMYHYIO, B  YacCTHOCTH B
OECKOHEUHYIO JECATUYHYIO 1po0b). CpaBHUBATH U YIIOPSIOUYMBAThH pAllHOHAILHBIC YHCIIA.

OxpyryiaTh yucna.

BbINOJIHATE NPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCIICHUN, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPaXKCHUM.

BbInosHATE AEWCTBUSL CO CTENEHSMM C HATypajJbHBIMU IOKa3aTelssMU (C ONOpOH Ha
CIPaBOYHYIO HH(POPMAIIHIO).

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HaTypaJIbHBIX YHCEI.

Pemrats mpocreinme npakTUKO-OPUEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, NPOIOPLIUOHAIBHOCTBIO BEIWYMH, INPOLEHTAMHU; HHTEPIPETUPOBATH PE3YNIbTATHI
peuieHuss 3axad ¢ y4€TOM OIPAHMYEHUM, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX
00OBEKTOB.

Anzedbpauueckue evipasrcenus

OpueHTHpOBATbCA B MOHATHAX M ONEpUpOBaTh Ha 0a30BOM YypOBHE aiureOpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOMU.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MTPH 3aJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BbInonHaTe npeodpa3zoBaHus LEI0T0 BhIPAXKEHUS B MHOTOWIEH PUBEACHUEM HOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YyMHOKEHHE OJIHOYJIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOWIEH,
NpUMEHATh (OpPMYIBI KBaJIpaTa CyMMBI W KBajJpaTa pa3HOCTU (C OMOpPOl Ha CIPAaBOYHYIO
UH(POPMAIIHIO).

OcymecTBIATh pa3iioKEHUE MHOTOWIEHOB HAa MHOXHUTENIN C IOMOIIBIO BBIHECEHHUS 3a
CKOOKH 0OIIEro MHOXHTEJSI, TPYIIUPOBKH CIIaraeMbIX, PUMEHEHUsT (GOpMys COKpaIEHHOTO
YMHOKEHUS (C OMOPOii Ha CIIPaBOYHYIO MH(POPMALIHIO).

[IpumensTh mpeoOpa3oBaHMs MHOTOYICHOB [UIs pEIICHUS pa3IM4yHBbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU MOKA3aTEIIMH JUI IPeoOpa30BaHUs
BBIPAXKEHUH (C OMOPOii Ha CIIPAaBOYHYIO MH(DOPMALIHIO).

Ypasnenusn u nepagencmea

Pemrats nuHENHBIE ypaBHEHUS C OJAHOW IEPEMEHHOM, NPUMEHss INpaBUila IEpexona OT
HCXOJIHOTO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsThb, ABJISETCS M 4YMCIO KOpPHEM
YpaBHEHUS.

Hwmets mpencraBieHue o rpaduiyeckux METoJax MpU PEIICeHUU JTUHEHHBIX YpaBHEHHH U
UX CUCTEM.

[Tonbupats  mpuUMepHI Iap  4ucell, ABIIOIIMUXCA PELICHUEM  JIMHEWHOIO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOM TUIOCKOCTH Tpaduk JUHEHHOTO YpaBHEHHUS C JABYMS
NepEeMEHHBIMU; MOJIB3YSICh IPa(UKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHS.

Pemate cuctembl OBYX JIMHEHHBIX YpaBHEHUH € JIBYMsI NEPEMEHHBIMH, B TOM YHCIIE
rpadudecku (¢ omopoil Ha ArOPUTM YUEeOHBIX AW CTBUI).

CocraBiTh (110CIIE COBMECTHOTO aHAIN3a) U PELIaTh JIMHEWHOE YPABHEHUE WIIK CUCTEMY
JIMHENHBIX YPaBHEHUH 110 YCIIOBUIO 33[]a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIY4YEHHBIN pe3ysbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxxaTh Ha KOOPJAMHATHOW TMPSMOW TOUYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaIbl; 3alMChIBaTh YHCJIOBBIC MPOMEXKYTKH Ha
anreOpanyeckoM si3bIKE.

OTmeyaTrh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIMHATAaM; CTPOMTH
rpaduky tuHeiHbIX QyHKuui. CTpouts rpaduk GyHKuu y = kx + b.

OnuceiBaTh € HOMOIIBIO (GyHKUMH  W3BECTHbIE  3aBHCHMOCTH MEXTY
BEIMYUHAMU ([0 AITOPUTMY YYEOHBIX JACUCTBHUI): CKOPOCTb, BPEMs, PAacCTOSIHUE; LIEHa,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTh, BpeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHne QpyHKIMK 1O 3HAYCHUIO €€ apryMeHTa.

[TorumaTh rpaduueckuii crocod MpeacTaBieHHs U aHaNIW3a WH(OPMAIMK; U3BIEKATh U
MHTEPIPETUPOBATh HH(POPMALINIO U3 TPAPUKOB peaIbHBIX MPOLECCOB M 3aBUCUMOCTEH.

8 KlIACC

Yucna u éviuucnenusn

Hcnonp30Barh HayalbHBIE NPEACTABICHUS O MHOXECTBE JECUCTBUTENBHBIX YUCEN IS
CpaBHEHHs, OKPYIJICHHUS W BBIUMCIICHUH; M300pakaTh ACHCTBUTENbHBIC YMCIIAa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpuMeHsATh TOHATHE apU(PMETHUYECKOTO0 KBAJPATHOTO KOPHS; HAXOAUTh KBaJIpaTHBIC
KOPHH, HCHOJb3yd TPH  HEOOXOJUMOCTH  KAJIbKYJIATODP;  BBIIOJHATH  MPOCTEHIINE
npeoOpa3oBaHUs BBIPAKEHUM, CONIEpKAIUX KBapaTHbIE KOPHH, UCTIONb3YS CBOWCTBA KOPHEH.

Vcnonb3oBaTh 3amucu OOJBIIMX M MaJlbIX YMCEN ¢ MOMOIIBIO JIECATUYHBIX OpoOelt u
crenenel uucina 10.

Anzedbpauueckue evipasrcenus

[IpuMeHSATh TOHATHE CTENEHH C LEJIbIM IMOKa3aTeJeM, BBIMOIHITH MpeoOpa3zoBaHUs
BBIpAQXKEHUH, COJIepKaINX CTEMEHU C LIEJIbIM IOKa3aTesleM (C MCHOJIb30BAaHUEM CIPABOYHOM
uHpOpMaIIUN).

BEITIONTHATE HECIOKHBIE TOXACCTBEHHBIE MPEOOPa30BaHMs PAIMOHATBHBIX BBIPKCHHIMA
Ha OCHOBE IPABWJI ACUCTBUI HAJ MHOTOYJICHAMH U anTeOpandyecKuMu JpOOsIMH.

PacknanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTsr mnpeoOpa3oBaHUS BBIPAKECHUN IS pEUICHUS pa3NUYHBIX 3a1ad U3
MaTeMaTHKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

Ypasenenusn u nepasencmea

Pemars sMHelHBIE, KBaJpaTHbIE YypaBHEHHUS (C MCIOJIb30BAaHMEM CIIPABOYHOM
uHbOpMAIMK) U PallMOHATIBHBIC YPAaBHEHHsI, CBOAIIMECS K HUM, CUCTEMBI JBYX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU.

[IpoBOAUTH IPOCTEUILINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHCIIE C
NpUMEHEHHEeM Trpaduyeckux MpeacTaBIeHUN (yCTaHaBIMBaTh, MMEET JH YypPaBHEHUE WIH
CUCTEMA ypaBHEHUH pEIICHUs, €CIM HMEET, TO CKOJIbKO, M Tp.) C ONOpPOM Ha aaroputM
y4eOHBIX JIeHCTBHIA.

[lepexoauth OT cioBecHOW (HOPMYITMPOBKH 3ahayu K €€ anredpanyeckoil MOJAEIH ¢



IIOMOIIBIO COCTABJICHUS YPABHEHUs WM CHUCTEMbl YPAaBHEHUN, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MIOJIy4CHHBIN pe3yibTart.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB VISl CPABHEHMS, OLICHKU; PEIIATh JINHEWHbIE
HEpaBEHCTBA C OJHOM INEPEeMEHHOW M HMX CHCTEMBI; J1aBaTh TI'padUUecKyl0 HIUTIOCTPALUIO
MHOXECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBaTh Ha 0a30BOM YypOBHE (YHKIIMOHAJIBHBIC IMOHATHUS W S3BIK (TEPMHHBI,
CHUMBOJIMUECKHE O00O03HA4YEeHHUs); OINpPENeNATh 3HAa4eHHE (YHKLUMU IO 3HAUYEHHUIO apryMEHTa;
OTIpeNIeNATh CBOMCTBA (DYHKIUH 110 €€ TpaduKy.

CTpouTh Tpad¥KH >IEMEHTApHBIX GYHKIMA BHAa , y = X, ¥y = X, ¥ = Vx , y =k/X;
ONMCBHIBATH CBOWCTBA YHMCIOBOW (yHKuMu 1o e€ Tpaduky (mpu HEOOXOIUMOCTH C
HaIPaBJIAIOIIEN TOMOUIBIO).

9 KlIACC

Yucna u évivucnenusn
CpaBHUBaTh U YIOPSAI0UYMBATh PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YU CIIA.

Beimonuate apupmernyeckue NEHCTBHS C pallMOHATBHBIMHU YHCIAMHU, COUeTast yCTHBIE U
IIACbMEHHBIE IIPUEMBI, BBITIOJIHATH BIYUCICHUS C UPPALlMOHAIbHBIMU YHUCIAMHU.

Haxonuth 3HaueHUs CTENEHEN ¢ LEIbIMU [TOKA3aTEIIIMU U KOPHEH; BBIUYUCIIATD 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyryiATh NENUCTBUTEIbHBIE YMCIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIYHCICHMM,
OLICHKY YHCIIOBBIX BBIPAXKCHUMU.

Ypasenenusn u nepasencmea

Pemrats JMHEWHbIE W KBaJpAaTHbIC YPAaBHEHUsS, YPAaBHEHUs, CBOIAIIUECS K HUM,
npocTeiine qpoOHO-palliOHAIbHBIE YPAaBHEHHUS.

Pemrats mpocreimme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBl JBYX YypPaBHEHUH, B KOTOPbIX OJHO YypaBHEHUE HE SBISAETCS JIMHEHHBIM (110
BU3YyaJIbHOU OTIOPE).

Pemate mpocTeiiine TEKCTOBbIE 3aJa4yd ajareOpanyecKuM CIIOCOOOM € TOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WIM CUCTEMBI IBYX YPAaBHEHUHU C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTH IPOCTEUILINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
NpUMEHEHHEeM Trpaduyeckux MpeacTaBIeHUN (yCTaHaBIMBaTh, MMEET JH YypPaBHEHUE WIH
CUCTEMA YPaBHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pa)kaTb pELICHHUE
HEPABEHCTB Ha YUCIOBOM MPSIMOM, 3aIUCBIBATH PELIEHUE C IOMOILIBI0 CUMBOJIOB.

Pemrate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJ[paTHOE HEPABEHCTBO; M300pakaTh PELICHUE CHCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOH,
3aUCBIBATh PELICHKE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IUYHbIX 3a1a4.

Dyukyuu

Pacno3naBats hyHKINN M3yYeHHBIX  BHJIOB. [IOKa3bIBaTh CXEeMaTHUYECKU
pacroyio)keHue Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (QyHKIMA Buga: y = Kkx,
y=kx+b,,y=ax’ +bx +c,y=x,y = x,y=k/X B 3aBHCHMOCTH OT 3HAUYCHHiI

KO3 QHIIMEHTOB; ONUCHIBATH CBOWCTBA (PYHKIIHIA.

Ctpouth U U300paXkaThb CXEMaTHYECKU TpapUKH KBAJAPATUYHBIX (YHKIMH, OMUCHIBATH
CBOMCTBA KBaJpaTUUHBIX (DYHKIMIA 1O UX TrpaduKam.

Pacno3naBare  KBajpaTMuyHyl0 (QYHKUMIO 10 (GopMmyie, NPUBOAUTH TMPUMEPHI
KBaJPaTUYHBIX QYHKIUH U3 pealbHOM KU3HH, (PU3UKH, TEOMETPHUH.



Apupmemuueckan u zceomempuueckan npozpeccuu

Pacrnio3naBate apu(pMeTHUECKyIO U TEOMETPUUECKYIO ITPOTPECCHH MPHU PasHBIX Crocobax
3a/1aHusl.

BBINONHATE BBIUMCIEHUS C HMCIOJb30BaHHEM (OPMYN N-ro wieHa apupMETHYECKOW U
TFE€OMETPUYECKON TIIPOrpeccuil, CyMMBbl MEPBBIX N WIEHOB (C ONOpPOM Ha CIPAaBOYHYIO
UH(POPMAIIHIO).

Pemrats 3amauu, CBsA3aHHBIE ¢ YMCIIOBBIMU IIOCIIENOBATEIBHOCTIMH, B TOM YMCIIE 33a1a4l
U3 peaJbHOM JKU3HU (C UCIIOJIb30BaHUEM KaJIbKYISATOPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/n NpOrpaMmblI Bcero Kontpoannbre | IpaxTudeckne o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
1 Yucna u BeruncieHus. PaimonanbHbIe 25 1 0 Bubnuoreka [JOK
qyucia https://m.edsoo.ru/7f415b90
K
2 AnrebpanyecKue BbIPAKCHHS 27 1 0 Eggg?/ﬁzlziasc]){)oru 78415590
Bubnuoreka [JOK
3 YPaBHEHUS 1 HCPABCHCTRA 20 ! 0 https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
4 Koopmunarst u rpaduici. Dymiciu 24 ! 0 https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
> TosTopenue u 06o0mennue 6 3 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

ITPOTPAMME




8 KJIACC

KosaunyectBo yacoB DJIEKTPOHHbBIE
o HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/n NPOrpaMMblI Bcero Kontpoanusre | Ipaxrueckue o0pa3oBaTejbHbIe
padoThI padoThI pecypebi

1 UYucna u Belunciienus. Kpajgparuele KopHU 16 0 0 E‘;Iggl;l/?l:eelziascli)orli 7417418

) Uuncna u BeranciacHus. CTEIeHb ¢ [EIbIM ] 0 0 Bbubnuoreka [JOK
noKa3zaTesieM https://m.edsoo.ru/7f417af8

3 AnrebpanyecKue BHIPAKEHHSL. 6 1 0 bu6mmoreka [JOK
KBanpaTtHblil TpéxusieH https://m.edsoo.ru/7f417af8

4 AnrebpanyecKue BHIPAKCHHUSL. 17 1 0 bu6mmoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 19 1 0 bu6mmoreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 0 0 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8

K
7 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 14 1 0 Eggg?/ﬁzlziasioru 7417418

bu6mmoreka [IOK
8 @yHkuuu. OCHOBHBIE IOHATHS 7 0 0 https:/m.e dscI)_E).ru 17841 7af8

Bubnuoreka [JOK
? Dymxuun. Hucnossie pymxiun ? 0 0 https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 0600IICHNE 10 2 0 E;Iggl/{/ﬁiﬁlsi(_)rﬁ 7841 7afR

OBLIEE KOJIMYECTBO YACOB I10 119 6 0

ITPOTPAMME




9 KJIACC

KosaunyecTBo yacoB DJIEKTPOHHbBIE
o HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne /m NpOrpaMmblI Bcero Konrpoapusie | Tlpaxrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
1 Yucna u BeiuncieHus. J[elicTBUTENbHBIE 9 0 0 bubmuorexa [JOK
qrcna https://m.edsoo0.ru/7f419d08
) YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHHS C 2 1 0 bubmmoreka [JOK
OJTHOY TIepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 16 1 0 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 17 1 0 E‘;Iggl;l/?l:eelziascli)orli 78419408
Bbubnuoreka [JOK
> Py 16 ! 0 https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
6 HucnoBble OCAEN0BATEIBHOCTH 15 1 0 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEHue, 0600IIeHNE, CUCTEMATHU3AIHS 24 1 0 Bbubnuoreka [JOK
3HAHUI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 6 0




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI /IS YYEHUKA

Anrebpa 7 ximacc 6a30BbIi ypoBeHb. YueOHuK/ KO.H.Maxkapsrues, H.I'. Munmiok, K. 1.
Hemxos, C.b. CyBopoBa; nox penakuueii C.A. TenskoBckoro. Mocksa, "IIpocsemenne”,
2023.

Anre6pa 8 ximacc 6a30BbIii ypoBeHb. Yuebnnk/ FO.H.Maxkapsrues, H.I'. Munmrok, K.1.
Hemxos, C.b. CyBoposa; nox penakuueii C.A. TenskoBckoro. Mocksa, "lIIpocsemenne”,
2023.

Anrebpa 9 ximacc 6a30BbIid ypoBeHb. YueObnnk/ FO.H.Maxkapsrues, H.I'. Munmiok, K.1.
Hemxos, C.b. CyBopoBa; nox penakuueii C.A. TensikoBckoro. Mocksa, "IIpocsemmenne",
2023.

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

Anrebpa 7 - 9 xmaccel 6a30BbIi ypoBeHb. MeToIM4ecKoe Mocooue K MpeIMETHON JIMHUN
yuebnukoB 1o anredpe FO. H. MakapsrueBa, H. I'. Munatok, K. M. Hemkosa u ap.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

https://lesson.edu.ru

https://resh.edu.ru/subject/12/

https://uchi.ru/

https://www.yaklass.ru/

http://oge.fipi.ru/os/xmodules/gprint/
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