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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma 1o anredpe Ha ypoBEHb OCHOBHOT'O OOIIETO
obpazoBanus 1y ooydaromuxcs 5—9-x kiaaccoB MKOY «COIII ¢. AnbIMOBKa
pa3paboTaHa B COOTBETCTBUU C TPCOOBAHUSIMH:
» @enepanbHOro 3akoHa ot 29.12.2012 No 273-®3 «O6 oOpa3oBaHHuH B
Poccuiickon @enepaunmy;
* npuka3za Munnpocemenus ot 31.05.2021 No 287 «O0 yTBep:k1eHUn
denepabHOTO TOCYAapPCTBEHHOTO 00pa30BaTEILHOTO CTaH1apTa OCHOBHOTO
o01iero o0pa3oBaHMs;
* npuka3za Munnpocsemenus ot 18.05.2023 No 370 «O0 yTBep:k1eHun
denepasibHOM 00pa30BaTENBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs»;
* npuka3za Munnpocsemenus ot 22.03.2021 No 115 «O0 yrBepxaenuu [lopsinka
OpraHU3alliy U OCYIIECTBIECHUSI 00pa30BaTEIbHOM AESITEILHOCTH IO OCHOBHBIM
00111e00pa30BaTeNIbHBIM MpOorpaMmMaM — 00pa30BaTEIbLHBIM MIPOTpaMMaM
HAYaJIbHOTO 00IIIETr0, OCHOBHOTO OOIIETO U CPETHEr0 00IIEeTr0 00pa3oBaHUs»;
* CII 2.4.3648-20 «CaHuTapHO-31HI€MHOJIOTUYECKHUE TPEOOBAHUS K
OpraHu3alysIM BOCIIUTAHUS U O0yUYEHHUS, OT/IbIXa U 03/I0POBIICHUS JETEH U
MOJIOJICKIY, YTBEPKACHHBIX OCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 No 28;
* CanlluH 1.2.3685-21 «['uruennueckrie HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHu o0 0e30MacHOCTH U (Uin) 0€3BPEIHOCTH ISl yeloBeKa (hakTOpoB
Cpeabl 0OMTaHUs, YTBEPKACHHBIX OCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 No 2;
* y4eOHOTO IJIaHa OCHOBHOTO 00111eT0 00pazoBanuss MKOY «COIII c. AxsiMoBKay
* penepanpHOI pabouelt MporpamMMsl 1Mo yueOHOMY mpeameTy «MaTemaTukay.

Pabouast mporpaMMa OprEeHTHpPOBaHA Ha IIEICBbIC PUOPUTETHI,
chopMyHpoBaHHBIC B hesiepaabHON pabouei mporpaMmMe BOCIIUTAHUS U B
paboueit mporpamme Bocrutanuss MKOY «COIII ¢. ATbIMOBKay.

Anrebpa sABIAETCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHa 0OecIeuynBaeT U3yYeHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYyHOTO0, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS M B TTOBCEIHEBHOM KU3HU. Pa3BuTne y 00yJarommxcs
HAyYHBIX TIPEACTABICHUHA O TMPOUCXOKACHUM U CYIIHOCTH alreOpamuecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B MPUPOJEC W OOILECTBE, PO MAaTEMaTHUYECKOrO MOEIHMPOBAHHUS B HAYYHOM
MO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIMMBIX JJIs aJaNnTaldd B COBPEMEHHOM HH(poBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,



CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOYyeT KPUTHUUYHOCTU MBILUICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [JEHCTBUSI U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOCHUE Kypca anredpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIoOIMUXCSA: OHU UCIHOJB3YIOT JCIYKTUBHBIC U
UHAYKTUBHBIE PACCYXJIeHUs, 0000IIeHIEe U KOHKPETU3AINI0, a0CTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  MpeanoyiaracT  3HAYUTENBHBIE  00BEM
CaMOCTOATENLHON JCSITENIbBHOCTA OO0YYalolUXCsi, MO3TOMY CaMOCTOSATEIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B cTpyktype mnporpammbl ydeOHOro Kypca «Anrebpa» sl OCHOBHOTO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuu: «Hucnaa ¥ BeIUUCICHUSN», « ANTeOpanyecKkue BhIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukium». Kaxnmas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JUHUN pa3BUBAETCS HA MPOTHKECHUHU TPEX JIET 3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYyTUMHU €ro JuHusMU. B Xone u3ydeHuss ydeOHOro Kypca oOydarouuMmcs
MPUXOAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJBb30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTUYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTHueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucaa W BBIYUCICHHUS» CIY>)KUT OCHOBOM IS
JAbHEUIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOMIMXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BaTHCS aITOPUTMAaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
CBSA3aHO C pAalHOHAIBHBIMM M HWPPANUOHANBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEJCTABJICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOU
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUM — «AJreOpandecKe BhIPaKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOI0 armapara, HeoOXOAMMOTro I peHICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M IPAKTUKO-OPUCHTHPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHUs y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. AnreOpa JeMOHCTPUPYET 3HaUCHUE MAaTEMATUKH Kak
s3bIKa JUIS TIOCTPOCHMSI MaTEMaTHYECKUX MOJICICH, OIMMCAHHUS TIPOIECCOB U
SBJICHMA peajbHOTO MHpa. B 3agaum oOydeHHs anreOpe BXOIAT TaKkKe
JTanbHEHIIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HWH(DOpMATUKH, W OBIIQJICHUE HaBBIKAMU



JNeAyKTUBHBIX paccyxaenuid. [IpeodpasoBaHue CUMBOJIBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAQUUECKON JTMHUY HAIEICHO Ha MOJIyYeHUE
OOy4aroOIUMHUCS 3HAHUNA O (YHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUISL OTIMCAHUS M UCCIIEIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B MIPUPOJIE
u obmiectBe. M3yueHue martepuana CrocoOCTBYET PA3BUTHUIO Yy OOYyYarOlIUXCS
YMEHHSI UCTIOJIB30BaTh PA3JINYHbBIC BBIPA3UTEIbHBIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, Tpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CormacHo yueOHOMY IIaHy B 7-9 Kjaccax wW3ydaeTcs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIUE OCHOBHBIE pa3/elibl COJCPIKAHMS:
«Yucna © BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Hegnento), B 8 kimacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 vaca B HeZIeo).

Jnst peanuzanii IpOrpaMMbl UCTIOIB3YIOTCS YYCOHUKH, JOMYIIEHHBIE K
WCIIOJB30BAaHUIO TIPU PEATN3ALNU HMMEIOIIUX TOCYJAPCTBEHHYIO AKKPEIUTALUIO
o0pa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPTaHU3ALMAMHU, OCYIIECTBISIONIMMHU 00pPa30BATEIbHYIO
JEATENIbHOCTb, MpUKa3oM Munnpocsemenus ot 21.09.2022 No 858:

. Anrebpa, 7 kiacc/ Mepansik A.T'., Tlononckuii B.b., Axup M.C.; mox
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUuYeHHON OTBETCTBEHHOCTHIO
M3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO
«3marensctBO «lIpocBenienue»;

» AnreOpa, 8 knacc/ Mepainsik A.T'., Tlononckuit B.B., Slxkup M.C.; nox
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUuYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y»; AkiinonepHoe o0111eCTBO
«M3parensctBO «lIpocBenienner;

» Anrebpa, 9 kmacce/ Mepansak A.T'., Tlononckuii B.b., Axup M.C.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ieatp «BEHTAHA-TI'PA®y; AknimoHepHOE 00IIIECTBO
«M3parensctBO «lIpocBemeHuey.

DJeKTpOHHBIC 00pa30BaTEIbHBIC PECYpPChI, JAOMYIICHHBIC K UCIIOIb30BAHUIO
npu peanu3anuu 00pa3oBaTeIbHBIMU OpraHH3aIUsIMH HUMEIOIITIX
rOCYJapCTBCHHYIO aKKPEAUTAIMI0 00pa30BaTCIBHBIX IMPOrpPaMM HAYaJbHOI'O
o0IIlero, OCHOBHOTO 00IMIEero, cpeaHero oO0mero o0pa3oBaHUS MPUKA30M
Munnpocsemenust ot 02.08.2022 No 653:

o ®enepanbublii moptan «Poccuiickoe oopazoanue» http://www.edu.ru


http://www.edu.ru/
http://www.edu.ru/

o Poccuiickuii o6pazoBareabHbIi mopTain http://www.school.edu.ru
Poccuiickas anexktponHas mikosa https://resh.edu.ru


http://www.school.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeoOpazoBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowIeHa. CioKeHue, BBIYUTAaHHE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUsS YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema AByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Touku Ha npssMoil. YncnoBble NPOMEXKYTKHU. PaccTosiHne MexIy
JBYMsI TOUKaMU KOOPAUHATHON NIPSIMONA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa hynkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbpiii  TpE€xwieH, pas3loKEHHWE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHENHBIX YPAaBHEHUW C JABYMsI II€pEeMEHHbIMHU. lIpuMepnl peleHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM TEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEATTHHBIE TPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PannonanbpHble 4ymciia, UppallMOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX 4HCEN, apuPMETUYECKUe JIEUCTBUS C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3a/ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
pekyppeHTHO popMyoit u popmysiol N-To dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMysibl N-ro YieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CnoxHbie MIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUMEM BAXHOCTH MAaTEMATHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JeATEIIBHOCTH, ATANOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTUS IUBUIIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH CpeIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dhopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPEeOOpPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKTOB, BBICTpPAWBaTh APTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTCPHUCB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOUHOCTh HH(OpPMalMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIIpUHUMATh ®  (OPMYJIMPOBATh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yYETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ayTUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOH paOOThl TPH PEIMICHHH YYeOHBIX MaTEeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNHoBbIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboTHI M KOOPIWHUPOBATH CBOM JICHUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxoauTh 3HauY€HUsI YHUCJIOBBIX BBIPAXKECHUH, MPUMEHSITH Ppa3sHOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIp@KCHUUN. BBIMONHIATE ACHCTBUS CO CTENEHSMU C HATYpPaJlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ Y4ETOM OTPAaHMYECHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh ajire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKECHHM TPH 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BeimonHAT,  TpeoOpa3oBaHUs  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMONMHATH yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyliecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
puUMEHEeHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPABUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATh, sABaseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW TIUIOCKOCTH TpauK JIMHEHHOTO YypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemare JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIIOBUIO 33Ja4d, WHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TOJyYEHHBINA Pe3yJIbTaT.

DOyHKUIMHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aAMIMCHIBATH YHCIIOBBIE TPOMEKYTKH HA
aNre0panyecKoM SI3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBI (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMICS TOJYyYUT CIICAYIOIIHNE
IIPEIMETHBIE PE3YJIIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJIICHUS U BBIUUCICHUHN, N300pakaTh JTCHUCTBUTEIHHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpuMeHsATh TOHATHE apU(METHYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, MCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.



Hcnonb30oBaTh 3amucu OOJBIIUX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty NMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3YIIbTAaT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (PYHKIIMOHAILHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHITh  apudMeTHdecKue JEeUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBIEeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM NMPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHNUN PA3JIMYHBIX 331a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUI N0 UX TpaduKam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIPATUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, (PU3UKH, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHS C€  HCMOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 33a4d U3 PEATbHOMN JXKU3HM (C MCIIOJIb30BAaHUEM KalbKYJIATOPA, IIU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudposBbie
Ne /i P Kontpoabnsl | IlpakTuueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThbI padoThI
pecypchl
POIII https://resh.edu.ru/
Yucna u BeiauciieHud. PanmoHanbHbIe
1 oA 7 1 SIKnacc
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
2 Anrebpanyeckue BeIpaXKeHUs 51 4 SAKnace
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
3 YpaBHEHUS U HEpPAaBEHCTBA 27 2 SAKmacc
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
4 Koopnunats! u rpaduku. @yHkunn 12 1 AKnacc
https://www.yaklass.ru/?3
POII https://resh.edu.ru/
5 [ToBTOpenue u 0600IIeHNE 5 1 SIKnacc
https://www.yaklass.ru/?3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
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8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne /i P Konrpoannsl | Ilpakruueckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl
POIII https://resh.edu.ru/
1 Yucna u Beruucnenus. KBaaparaeie KOpHU 14 1 SAKnacc
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
Yucna u Berunciienus. CTerneus ¢ HeIbIM
2 IOKa3aTejIeEM 8 AKnace
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
AnrebpanyecKe BEIpaKCHUS.
3 KBagpaTHbeiii TpéXuieH 3 AKnace
AP p https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
AnreGpanyeckue BhIpaXeHHs.
4 AnrebGpanueckas 1po0b 29 3 AKnace
p AP https://www.yaklass.ru/?3
VYpaBHeHUs U HepaBeHCTBa. KBagpaTHbIE PO hitps://resh.edu.ru/
> paBHeHHs[ P . b 17 2 SIKnacc
yp https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
VYpaBHeHHs 1 HepaBeHCTBA. CHUCTEMBI
6 aBHEHUN 4 SIKmnacc
yp https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
7 YpaBHeHus U HepaBeHCTBa. HepaBencrsa 6 AKnacc
https://www.yaklass.ru/?3
8 Oynkuun. OCHOBHbBIE TTOHATUS 4 POIII https://resh.edu.ru/
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SAKnacc
https://www.yaklass.ru/?3

POIII https://resh.edu.ru/

9 Oynkwn. YnuciaoBeie QyHKIHH 6 SAKnace
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
10 [ToBTOpEeHHE 1 0000IIEHNE 11 SIKnacc
https://www.yaklass.ru/?3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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https://www.yaklass.ru/?3

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM nu(posBLIe
Ne /i P Konrtpoannbie | Ipakruuyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
. POIII https://resh.edu.ru/
Yucina u BeiuncieHus. JledcTBUTEIbHbBIC
1 qucia 19 1 SKnacc
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
YpaBHEHHUS 1 HEPABEHCTBA. Y paBHCHHS C
2 OJTHOI mepEMEHHOMI 4 SAKnace
8 p https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
VYpaBHenus u HepaBeHCTBA. CHCTEMBI
3 ABHEHUI 5 SIKmacc
M https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 27 1 SAKnace
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
5 OyHKIIUU 21 2 SKiacc
https://www.yaklass.ru/?3
POIII https://resh.edu.ru/
6 YucaoBbIe MTOCHEI0BATEILHOCTA 18 1 SIKiacce
https://www.yaklass.ru/?3
IToBTOpeHue, 0000LIEHNE, CUCTEMATH3ALIUS POIII hitps://resh.edu.ru/
! 3HaHI/II7Ip ’ ’ 8 2 SKnacc
https://www.yaklass.ru/?3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 7 0
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