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PACCMOTPEHO JIMpeKTOp MKOJIBI
JL.LFO.MoptoBa

[Temarornyeckum cOBETOM

Tporoxon Ne 9 Tpukas Ne 174-oc ot 1.09.2023

Ot 31.08.2023 rona roxa
MopTOBa  noanucaro

uMppoBom

Mopgmuna op

noanuncbio: MopToBa

lOpbeBHa  Moaunna iOpeesta

Pabouas nporpamma
y4eOHOro npeamera «AJaredpa»

IUTs 00yJaromuxcst 7-9 Kiaccos

Pabouass mporpamma  paspaboraHa denepanbHOW aJanTUPOBAHHOW 00pa30BaTEIHLHOU
[pOrpaMMbl  OCHOBHOT'O oOmiero oOpa3oBaHusi s OOy4yaroOUMXCi C OTpaHUYEHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl , YTBEPKICHHOW IIPUKA30M MMHHUCTEpPCTBa mnpocsemeHus PO ot
24.11.2022 roma Ne 1025, AOOIT OOO o6yuatomuxcs ¢ 3[IP I'BOY CO « CanaropHas mikoja-
untepHart r.KanuauHcka»

Pa3paboTunk mporpamMmsl : y4uTellb MaTeMaTHKHU NiepBoit kateropun Pridanko K.B.



1.IMIOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydebHoro mpenmera ssisiercs dactbio AOOII OO0 mis
oOydarommxcst C  3aJepKKOM  TMCUXWYECKOro  pa3BuTusi  (BapuaHt 7),
ONpeeNsIonieil: - colepkaHue; - IUIAaHUpPYEMbIe pPE3YJbTaThl (JIMYHOCTHBIE,
MeTalrpeMETHbIE W TPEIMETHBIC); - TEMaTUYECKOE IUIAHUPOBAHUE C YYETOM
paboueit mporpaMmbl BOCIIUTAHUS U BO3MOKHOCTBIO Ucnoiab3oBanus DOP/IIOP.

[TpuoputeTHbIME LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:

* (QopmMupoBaHHE UECHTPAJIbHBIX MAaTEeMATUYECKUX TOHATUH (4YHUCIO,
BEJIMYMHA, TeOMETpHueckas (urypa, NEpeMEHHas, BEPOSTHOCTb, (QYHKIIHS),
00eCNeUnBAIOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpazoBanus oOydaromuxcs ¢ 3I1P;

= nojseneHue oOywaromuxcsi ¢ 3[IP Ha MOCTymHOM Il HUX YpPOBHE K
OCO3HAHMIO B3aMMOCBS3M MAaTE€MaTUKUM M OKPYKAIOIIEr0 Mupa, HOHHMAHHE
MaTeMaTHKHU KaK 4acTH OOLIEH KyJIbTyphl YEIIOBEUECTBA,

* pa3BUTHE UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaroumxcs
c 3IIP, no3HaBaTenpHON aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHHUNA, KPUTUYHOCTH
MBIIUICHUS, UHTEpeCa K U3YUEHUI0 MaTEMAaTHKH;

= popmupoBaHue QyHKIMOHAIBHOW MaTeMaTHUYECKON IPaMOTHOCTHU: YMEHHUSI
pacmo3HaBaThb  HPOSIBJICHHS ~ MaTEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX MPEAMETOB, TMPOSBIECHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3[1aBaTh MaTEMAaTUYECKHE MOJIEIH,
IPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUMM amnmapar g pPEelIeHHs] MPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/a4, WHTEPOPETHPOBATH M OLICHUBATh IMOJYYEHHBIE
PE3YNbTATHI.

JlocTrxeHue 3TUX Lesnei o0ecreynBaeTcs pelIeHneM CIEeIyIOIUX 3a1au:

» ¢opmupoBaTh y obydarommuxcs ¢ 3I[IP HaBpIkM y4eOHO-TIO3HABATEIHLHOM
NESATENIbHOCTH: IUIAHWPOBAaHME padOThl, IOUCK pAlMOHAIBHBIX IIyTeH ee
BBIIIOJIHEHHUSI, OCYILIECTBIICHNS CAMOKOHTPOJIS;

* CIIOCOOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHUIO, (POPMUPOBATH KayeCTBa,
HEOOXOJMMbIE YENIOBEKY JUIsl MOJIHOIICHHON >KU3HH B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MaTEMaTUYECKON AESATENbHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIMH, MPOCTPAHCTBEHHBIX MPEACTABICHUN, CIHOCOOHOCTH K MPEOIO0JICHUIO
TPYAHOCTEW;

= (popmMupoBaTh KJIHOYEBbIE KOMIETEHIIMM YYalIUXCAd B pPaMKax MNpeIMeTHOU
obnactu «Maremaruka U THGOPMATHUKAY;

= pa3BUBATh MOHATUITHOE MblLIUIEHUS o0y4atomuxcs ¢ 311P;

* OCYIIECTBJISITh KOPPEKIIMIO MO3HABATENbHBIX MPOIIECCOB O0YUYAIOIIUXCS C
31IP, HeoOXOAMMBIX MJisi OCBOCHMS MPOTPAMMHOIO MaTepuaja 1Mo ydyeOHOMY
IpEIMETY;

= [peAycMaTpuBaThb BO3MOXKHOCTh KOMIIEHCALIUM  0Opa30BaTENIbHBIX
NeUIMTOB B OCBOGHUHM NPEIIIECTBYIOLUIETO MPOrpaMMHOrO MaTepuaia y
oOyuaromuxcs ¢ 3P u HegocTaTKOB B MX MaTEMaTHUYECKOM Pa3BUTHH;

= chopMHUpOBATH YCTOMYMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;



* BBISBJISITH WM pa3BUBaTh MaTeMaTHYE€CKHE U TBOPYECKHE CIIOCOOHOCTH.
OcCHOBHBIE JIMHUM COJEpKaHUSI Kypca maTemMaTuku B 5-9 kiaccax: «Yucna u
BBIUHCIICHUS», «Anredpay («AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dyukiumy, «l'eomerpusi» («I'eomerpuueckue GUIYypbl U HX
CBOMCTBa», «VI3MepeHue TreoMeTpUYecKUX BeIU4MH»), «BeposTHOCTH U
CTaTUCTHKAY.

JlaHHbIe JIMHUM Pa3BUBAIOTCS MapajljIesibHO, KaXKJas B COOTBETCTBHH C
COOCTBEHHOW JIOTMKOW, OJAHAKO HE HE3aBUCUMO OJIHA OT APYrod, a B TECHOM
KOHTakTe u B3aumojeuctBuu. Kpome »3Toro, ux oOBEAUHSET JIOrHMYecKas
COCTaBJISIIONIAs, TPAJAMIMOHHO MPUCYIIAasi MAaTeMAaTHKE M IPOHU3BIBAIOLIAS BCE
MaTEeMaTUYECKHE KYpChl H COAEPKATEIbHbIE JIMHUU.

CdopmymnupoBanHoe B denepanbHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM
CTaH/JapTe€ OCHOBHOTO OOIIEro oOpa3oBaHUs TPEOOBaHUE «YMEThb OINEPUPOBATH
HNOHATUSAMU:  ONPENEICHUE, AaKCUOMa, TEOpEMa, JIOKA3aTEeJbCTBO; YMEHHE
pacro3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBHICKAa3bIBAaHUIN OTHOCUTCS
KO BCEM Kypcam, a (popMHpOBaHHE JOTMUYECKUX YMEHUH paclpeenseTcs 0 BCeM
rojam oOy4eHHs Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

Copepxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTam
ocBoeHus: denepanpHoil paboueld mHporpaMMmsbl, paclIpeneaEHHBIM IO ToAaMm
o0y4eHHus, CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIMIUAIBHBIM BOIpOocaM oOydaromuecs: oOpaliajuch HEOAHOKPATHO, YTOOBI
OBJIaJICHNE MATEMaTUYECKUMH TMOHSATUSMHU W HABbIKAMHU  OCYIIECTBIISIOCH
MOCJIEIOBAaTEIbHO W TMOCTYNareabHO, €  COOJIIOJIGHHEM  MpUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIMCh B OONIYI0 CHUCTEMY
MaTeMaTUYEeCKUX MpeacTaBieHnil ooydarommxcs ¢ 3I1P, pacmpss u yrinyOsis e€,
o0Opa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

OO0mue nenu u3yueHus: yuebHoro npeamera «MaremaTuka» NpeCcTaBICHbI
B @enepanpHOil pabouell TporpaMme OCHOBHOTO OOIIero oOpa3oBaHUS.
OcobGenHoctu 0TOOpA U aJanTaIuu yueOHOro MaTepuana

OOyuenne ydeOHOMY mpenMery «MaTemaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJbHBIX YCIOBHM AJISi YCBOCHUS MPOTPAMMHOTO MaTepuaia 00y4JaronmMHCs
c 3IIP. bBonbmoe BHUMaHHE yaenseTcs oTOOpYy YydyeOHOro wmaTepuana B
COOTBETCTBUM C MPUHLMUIOM JOCTYIMHOCTH MHPU COXpaHEHUH 001Iero 0a30BOro
YPOBHSI, KOTOPBII JOJIKEH MO COACPKAHUIO U 00beMy OBbITh aJallTUPOBAHHBIM J1JIs1
oOyuaromuxcsi ¢ 3[IP B COOTBETCTBMM C HUX OCOOBIMH 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSIMHU.

Cnemyer oOneryuTh OBJaJCHUE MaTepuaioMm oOydatomumucs c 3[1P
MOCPEJICTBOM €ro JIETaJbHOTO OOBSCHEHHMS] C CHUCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPAaTHOW TPEHHPOBKM B TPUMEHEHWW 3HAHWM, WCIOIB3YS MPUEMBbI
akTyanu3zanuu (Bu3yasibHas omnopa, namarka). DeaepaibHas MOporpamma
IpeIyCMaTpUBAET BHECEHHE HEKOTOPhIX W3MEHEHMI: YMEHBIICHHEe o00beMa
TEOPETUYECKUX CBEJICHUMN, BBIHECEHHE OTAEJIbBHBIX TEM WJIM LEJIbIX PA3JEJOB B
MaTepuaibl Aji1 0030pHOr0, 03HAKOMHUTENBFHOTO U3yueHus. Anredpa



B 03HaKOMHUTEIBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTh CIEAYIOIIHE TEMBL:
«MppanuoHaibHbIE qHCIIA. JleCTBUTEIBHBIE qUCIIAY, «CpaBHeHue
JNEHCTBUTENBHBIX 4YMCEN, apu(METUYECKUEe JEUCTBUA C JCHCTBUTEIBHBIMU
yucaamuy, «HaxoxxneHue mNpUOIMKEHHBIX 3HAYEHUM KBaJApaTHOIO KOPHSDY,
«Teopema Buera», «Pemienuss ypaBHEHUHM TpPETbEM U YETBEPTOU CTEIEHEHN
pasIoKEHHEM Ha MHOKHUTEN, «DyHKIMS y =\X i ee rpadui», «[IorpenHocTs u
TOYHOCTb NPHUOIMKEHUsD», «UeTHble MHeueTHble (QYHKUUN», «DyHKIUS y=xn»,
«DyHkus y= ax2 , ee rpadux u cpoiictBa. ['paduku QyHkumii y= ax2 + n u
y=a(x-m)2 , «YpaBHEHHUE C IBYyMs MEPEMEHHBIMU U ero rpadux», «Ipaduueckuii
CrI0c00 perieHus CUCTEMbl YpaBHEHHI», «300pakeHne 4wieHOB apuMeTHIeCKO
U TEOMETPUYECKOM TMPOrpECCMM TOYKAMU HA KOOPAWHATHOW ILIOCKOCTH.
JInHEeWHBIM U SKCIOHEHIUAIBHBIA POCT. C0KHBIE POLEHTHD.

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha u3ydyeHHEe TeM: «Dopmyib,
«/loka3aTenbCcTBO TOXKAECTBY, «JIMHEMHOE ypaBHEHHE C JBYMsS HEU3BECTHBIMW,
«['padux nuHEMHOrOo ypaBHEHHs C JByMs IepeMeHHbIMU», «Ipaduueckoe
pElLIECHUE JIMHEWHBIX YPaBHEHUW W CHUCTEM JIMHEMHBIX ypaBHEHHI», «CBOICTBa
KBaJIpaTUYHOU (PYHKLIUNY.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BATh: JJIs JIydllei
npopaOOTKU Hambojee BaXKHBIX TeM Kypca: «PelieHue ypaBHeHMiD», «PemieHue
CUCTEM YypaBHEHMiD», «CoBMecTHblE JeHcTBUS C Apodsimu», «lIpumeHenue
CBOMCTB apu(pMETUYECKOTO KBAAPATHOIO KOPHS»; HA TOBTOPEHUE, PEILICHUE 3a/1aY,
npeoOpa3oBaHuEe BHIPAKEHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHala.

IIpumepHblie BUABI AessTeabHOCTH o0yuarmuxcs ¢ 3P, oOycnosneHnHbie
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU U OOECIIEUUBAIOIINE OCMBICIEHHOE
OCBOEHHE COJEpKaHUU 00pa3oBaHus Mo npeamery «Maremarukay Coaep)kaHue
BUJIOB JledaTeNbHOCTH oOydatomuxca ¢ 3IIP  ompegensiercs ux ocoObiMuU
oOpazoBarenbHbIMHU TIOTpeOHOCTIMH. [1

OoMUMO IUPOKO wucnoib3yeMblx B DOAOII OOO o0mux I8 Beex
oOyyarolmuxcss BHUJOB JI€ATEIbHOCTH CIEAYeT YCWIMTh BHJIbI JEATEIbHOCTH
cneuu@uuHble ISl TaHHOM KaTeropuu JAeTed, oOecreurBarolliie OCMBICICHHOE
OCBOGHHE COJEp)KaHHA O0pa3oBaHUA MO TMPEAMETY: YCHICHHE TpPEeAMETHO-
IPAKTUYECKON NESITEIbBHOCTU C AKTUBHU3ALMEN CEHCOPHBIX CUCTEM; YEpEIOBAHUE
BUJIOB JEATEIBHOCTH, 3aJCUCTBYIOIIMX pPa3JUYHbIE CEHCOPHBIE CHCTEMBI;
OCBOEHME MAaTepHualla C ONOPOHM HA AJITOPUTM; «IOLIArOBOCTH» B HW3YyYCHUH
MaTepuaia; MCHOJIb30BaHUE JOMOJHUTENbHOW BU3YaJIbHOM OMOPBI (CXEMBI,
m1abJIOHBI, OMOPHBIE TaOJMUIIBI); PEYEBOM OTYET O MpoLEecce M pe3yibTaTe
NEeATEIbHOCTH;,  BBIMOJHEHUE  CHEUUANbHBIX  3aJaHui, 00eCleYynBarOMINX
KOPPEKLHUIO PEryisiliud Y4eOHO-TIO3HABATEIIbHON JEATEIbHOCTH M KOHTPOJb
COOCTBEHHOI'0 pe3yibTaTa.

denepanpHas TeMaTHYECKasi U TEPMUHOJIOTUYECKAs JIEKCHKA COOTBETCTBYET
®AOIT O0O0. Nna oOyuatomuxcst ¢ 3IIP cymiecTBeHHBIM SBISIOTCA TPUEMBI
pabOoThI C IEKCHYECKUM MaTEPHAIIOM IO MPEAMETY.

[IpoBoauTcst cmeuuanbHas paboTa MO BBEACHUIO B AKTUBHBIM CJIOBAph
00y4aroluXxcs COOTBETCTBYIOIEH TEPMUHOJIOTHH. V3yuaemble TEPMUHBI BBOASTCS



Ha TOJMCEHCOPHON OCHOBE, 00si3aTelbHAa BU3yaJbHAS MOIJCPKKA, AITOPUTMBI
paboTHI ¢ oTnpeieNIeHNeM, OTIOPHBIC CXEMBI JIJISl aKTyalu3allid TePMUHOJIOTHH.

Ha u3yuenue yueObHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



2.COAEP)KAHUE OBYUEHUSA
7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEX0A OT OAHOW (POpPMBI 3aIUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPS0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIIBHBIMUA YMCiIamMu. Pelienue 3agad u3 peaJlbHOW NPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM IIOKA3aTENEM: OIpEAeNIeHne, Npeodpa3zoBaHuE
BBIPKEHHII HA OCHOBE ONpPENENeHNs, 3auch 00ibIKX yncen. [IponeHTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TIPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucie IpsimMas ©  oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUs C NIEPEMEHHOU. JlomycTumeble
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowieHsl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CioKeHue, BhIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHeniHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIluneliHoe ypaBHEHUE C ABYyMS NepeMEHHBIMU U ero rpaduk. Cucrtema AByX
JVMHEMHBIX YpaBHEHUW C JBYMs II€peMEHHbIMU. PemeHune cucreM ypaBHEHUU
CocOOOM TMOACTaHOBKHU. IIpumMepbl pemieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npsMoi. YuciioBele TPOMEXKYTKHU. PaccTosiHne MexTy
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbIX 3aBucumocTeil. I[lonstue ¢ynkmun. I'padux
¢bynkun. CpoiictBa QpyHkuuit. Jluneitnas pynkuus, e€ rpaduk. I'paduk Qynkunn



y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHCHUU.

Ne | HaumeHOBaHHe pa3/iesioB KoauyecTBo 4acoB DJiIeKTpoHHbIE (HU(POBHIE)
n/n H TeM MPOrpaMmbl Bcer | Konrpo | IIpakTnu | o0pa3oBaTejibHBIC peCypChl
0 JIbHbIE ecKue
padoTel | padoThI
1 | Yucna v BBIUKCIICHHUS. 25 2 0 bubmuoreka [JOK
PaunnonanpHbIE Yncna https://m.edsoo.ru/7f415b90
2 | Anrebpanueckue 27 1 0 bubmmorexa [IOK
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 | YpaBHEHHS 1 HEpaBEHCTBA 20 1 0 bubmuoreka [JOK
https://m.edsoo0.ru/7f415b90
4 | KoopauHaTel U rpaduKH. 24 1 0 bubnuoreka [JOK
OyHKIMN https://m.edsoo0.ru/7f415b90
5 | [ToBrOpeHue u o6o0IICHNE 6 1 0 bu6mmoreka [JOK
https://m.edsoo0.ru/7f415b90
O0mee xomuuectBO yYacoB 1o | 102 6 0
IIpOrpaMme
8 KJIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucna. [loHsTue 00 uppalnvoOHATHLHOM YHCIIE.
Jecsatuunbie TpUOTMKEHUST UpPAMOHANTBHBIX yncen. CBoicTBa apuMeTUIECKIX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUKCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPAKEHUSA

KBagpaTHbpiii  TpEX4ieH, pa3jIOKEHUE KBAaJpaTHOrO  TpEXWIEHa Ha
MHOKUTEH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandyeckod ApoOH.
CnoxeHue, BBIYUTAHUE, YMHOXXEHHE, JeJIeHHe alreOpandeckux ApoOei.
PanonanbpHbIe BRIpAKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMyiia KOpHEH KBaApaTHOTo ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOIAIIMXCS K JIMHEWHBIM W KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas nHTEpHpETalMs YPABHEHHUMN C JBYMSI MIEPEMEHHBIMUA U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI I€pEMEHHbIMHU. [IpuMeEphl peleHus Ccucrtem
HEJIMHEWMHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOMU.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

[Tonstue ¢ynknun. OOmacTb omnpeneneHuss W MHOXXECTBO 3HAYCHUH
bynkuun. CnocoObl 3a1anust QyHKIUH.

I'paduk ¢yukmuu. Urtenue cBoicTB ¢GyHKIMH 1o €€ rpaduky. IIpumepsl
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC MPOIIECCHI.

OyHKIMK, OINHUCHIBAIOMIME TMPSAMYIO U OOpaTHYIO MPOMOPIIMOHAILHBIC
3aBHCHMOCTH, uX rpadukn. OyHkuun Y = X2,y = X3,y = VX, y=|x|. [padpuueckoe
pelIeHre ypaBHEHUH M CUCTEM YpaBHEHUIA.

Ne | HammeHoBaHme pa3zieioB KoanuecTBo yacoB DaekTpoHHbIE (HH(POBHIE)
n/n H TeM MPOrpaMmbl Bcer | Kontpo | IIpakTnu | o0pa3oBaTejibHBIC peCypChl
0 JbHbIE ecKHe
padoTel | padoThI
1 | Yucna v BeIUKCIICHHS. 15 1 0 bu6mmoreka [{OK
KBanparHbie KOpHU https://m.edsoo.ru/7f417af8
2 | Yucna v BBIYUCIICHHS. 7 0 0 bubmuoreka [JOK
CrerneHs C 1enbIM https://m.edsoo.ru/7f417af8
noKazareneM
3 | Anrebpanueckue 5 1 0 bubnnoreka [JOK
BeIpaKeHUs1. KBagpaTHbiii https://m.edsoo.ru/7f417af8
TpEXUIICH
4 | AnreOpandeckue 15 1 0 bubnmoreka [JOK
BBIPAYKCHHUSI. https://m.edsoo.ru/7f417af8
Anrebpanueckas 1pooOb
5 | YpaBHeHHs U HEpABEHCTBA. 15 1 0 bubnuoreka [JOK
KBajpaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 | YpaBHEHHS U HEPABEHCTBA. 13 0 0 bubmmoreka [JOK
CucTeMbl ypaBHEHH https://m.edsoo.ru/7f417af8
7 | YpaBHEHHS 1 HEpABEHCTBA. 12 1 0 bubnuoteka [JOK
HepaBeHctBa https://m.edsoo.ru/7f417af8
8 | ®ynkuuu. OCHOBHBIE 5 0 0 bubmmorexa [IOK
TOHSITUS https://m.edsoo.ru/7f417af8
9 | ®yskuun. Yucnosbie 9 0 0 bubmmorexa [IOK
byHKIIMN https://m.edsoo.ru/7f417af8
10 | IToBTOpeHue u 0000IEeHNEe 6 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
OOmee xkonmuecTBo dwacoB 1o | 102 6 0
porpamMmme
9 KIIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbIe YMclia, UpparMoHAIbHBIC YHCIa, KOHEYHBIC M OCCKOHCUYHBIC
JECATHYHBIC APOOH. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC JCCATHYHBIE ApOoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHC
MEXY MHOKECTBOM JIEMCTBUTEIIHBIX YMCEIl U KOOPIUHATHOMN MIPSAMOU.

CpaBHeHUE JCHCTBUTENBHBIX YHCEN, apuMETHYECKUE JCHUCTBUS C
JICUCTBUTEILHBIMM YMCJIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIEr0 MHpA, JIUTEIBHOCTh IIPOIIECCOB B
OKPY’KAIOIIEM MUPE.
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[Tpubnmx€nHnoe 3HaYeHUE BETUYHHBI, TOUHOCTh NpuOImKeHus. OKpyrieHue
yucen. [Ipuknika u oieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpaTtHoe ypaBHeHUE. [IprMepbl pelieHUs YpaBHEHUN TPETbEW U YETBEPTOU
CTEICHEW pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TeKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHEeHHE ¢ JABYyMsI MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucreM 1ByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHEWHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckass wHTEeprnperanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMH.

DOyHKUIMHA

KBagparnuynas ¢ynkuus, e€ rpadgux u cpoiictBa. IlapaGona, koopauHaThI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MAPA0OJIBI.

I'padukn byskmmit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y = x|, 1 ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U IIPOrPECCUm

[loHATHE YMCIOBOW TOCIIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEIBHOCTH
peKyppeHTHOI dhopmMyoii U Hopmysoit N-ro wieHa.

Apudmernueckass U TeoMeTpudeckas mporpeccur. PopMyibl N-T0 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00paxkeHne 4ieHOB apu(METHUUECKOW U TEOMETPHUYECKOM MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHCHIIUAIBHBIA POCT.
CnoxHbIE NPOLICHTHI.

HaumeHoBaHue pa3jaeJioB KoanuecTBo yacoB JuiekTpoHHbIE (LU pPOBbIE)
n/n U TeM NMPOrpaMMbl Bcer | Kourpo | IlpakTtuu | oOpa3oBaTesbHbIE pecypchl
0 JIbHbIE ecKkue
padoTbl | padoThI

Yucna v BEIYUCIICHUS. 9 1 0 bu6nmoreka [JOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08

2 | YpaBHEHUS U HEPABEHCTBA. 14 1 0 bubmuorexa [IOK
VYpaBHEHUS C OTHOM https://m.edsoo.ru/7f419d08
MIEPEMEHHOMN

3 | YpaBHeHHs 1 HEpaBEHCTBA. 14 1 0 bubnuotexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08

4 | YpaBHEHUS U HEPABEHCTBA. 16 1 0 bubnuoteka [JOK
HepaBencTBa https://m.edso0.ru/7f419d08

5 | OyHkuMH 16 1 0 bubnmoreka [JOK
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6 | YucnoBeie 15 1 0 bubmmoreka [JOK
MOCJIEOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 | IloBTOpenue, 0600IIEHNE, 18 1 0 bubmuoreka [JOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/7f419d08
O6miee xoiuuectBo dvacoB 1o | 102 7 0
IIPOrpaMMe

3.IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHLIEI'O OBPA30BAHUA

[Inanupyemble pe3yiabTaTbl OCBOEHHUsI yuyeOHOTro mpeamera «MaremaTtukar
Ha YpOBHE OCHOBHOTrO 001ero odpa3zoBanusi V3yueHne mMareMaTHKUd Ha ypOBHE
OCHOBHOTO 00I11ero o0Opa3oBaHusl HANpPaBiICHO HA JIOCTHXKEHHE OOYYaIOIIUMUCS C
3IIP JMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX 00pa30BATEIBHBIX
pE3yNbTATOB OCBOEHHUS YY€OHOIO MPEeAMETA.

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHUA MPOrpaMMbl IO MaTEMaTHKE
XapaKTEPU3YIOTCS: MaTPUOTHUECKOE BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOAIIEMY POCCHUMCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUICKHX
MAaTEMATUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

IPAKJAHCKOE M JTyXOBHO-HPABCTBEHHOE BOCIMTAHME: TOTOBHOCTBIO K
BBIMIOJIHEHUIO ~ OOS3aHHOCTEM  TpakJaHWHA W peaju3aludd  €ro  Ipas,
IpEJICTaBICHUEM O MaTeMaTUYECKHUX OCHOBaX (DYHKUMOHHPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBICHWN, MPOIEAYp TpakIaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OIpPOCHI),

TOTOBHOCTBIO K OOCYXIEHUIO J3TUYECKHX MpOOJIEM, CBSI3aHHBIX C
NPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HayKd, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

TPYJOBOE BOCIIMTAaHUE: YCTAHOBKOM HA AaKTUBHOE YYacTHE B PEIICHHUU
MPaKTUYECKUX 3aJlad MAaTEMaTUYECKOM HaNpaBiIC€HHOCTH, OCO3HAHUEM BaKHOCTHU
MaTEMaTUYECKOro 00pa30BaHUsl HA MPOTSHKEHMHM BCEH JKU3HU [UJISl YCHEIIHON
npo(ecCHOHANBHOM  NIEATENBHOCTH U PAa3BUTHEM HEOOXOAMMBIX  YMEHUH,
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHHEM  HWHAMBHUIYAJIbHON  TPaeKTOPHH
oOpa3oBaHMsI W OJKU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MHTEPECOB H
OOIIECTBEHHBIX OTPEOHOCTEI;

ACTETUYECKOE BOCIHUTAHUE: CIOCOOHOCTHIO K OSMOILMOHAIBHOMY U
ACTETUYECKOMY BOCHPHUATHUIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/ay, pEIICHUH,
paccyXIeHuid, YMEHHIO BUAETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
LIEHHOCTH HAYYHOI'O IMO3HAHUS: OPUEHTALHUEN B ACATEIbHOCTU HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEACTABICHUM OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
4yeJioBeKa, MPUPOAbl W OO0IIecTBa, MOHUMAHUEM MATEMAaTHYECKOM HAyKH Kak
chepbl 4eNOBEYECKON NEeATEIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYUMOCTH JUIs
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pa3BUTHUS LUBWIM3AIMHM, OBJIAJCHUEM S3BIKOM MAaTEeMAaTHMKH M MaT€MaTH4eCKOU
KyJIbTYpOH KakK CpeICTBOM NO3HAHMs MHpPA, OBJIAJICHUEM NIPOCTEHIIIMMY HaBbIKAMU
UCCIIEIOBATENBCKOM 1EATEIbHOCTH; (PU3NIECKOE BOCITUTAHHE,

(opMUpOBaHKE KyJIbTYpPbI 3J0POBbSI U SMOIIMOHAIBHOTO 0JIarONOIy HsL:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKHE 3HAHHUA B HHTEPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HU  (310pOBOE  IUTAaHMUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

IKOJIOTUYECKOE BOCIIUTAHUE: OpHUEHTAINEH Ha IpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUM [ pemieHus 3agad B 00JacTH  COXPaHHOCTH
OKpY’)KaloIiel cpenbl, IUIAHUPOBAaHUS MOCTYIKOB W OIIEHKHM HMX BO3MOXHBIX
MOCTIEACTBUMA ISl OKPY’KaIOIIeH Cpeabl, OCO3HAHHWEM TJI00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJEeM M MyTed MX pELIeHUs; ajanTaiuus K HU3MEHSIOLIUMCS
YCIOBUSIM COLMAIbHOM M MPHUPOJHON Cpeabl: TOTOBHOCTBIO K JIEUCTBUSM B
YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
IPAKTHYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTBhCS y JAPYTUX JIIOJEH,
npuodperaT B COBMECTHOM JESITEIBHOCTH HOBBIE 3HAHMS, HAaBBIKM U
KOMIIETEHIIMM W3 ONbITa JAPYTUX; HEOOXOAUMOCThIO B (DOPMHUPOBAHMHU HOBBIX
3HaHUHU, B TOM 4Hclie GOpPMYIHPOBATh UAEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U
SIBIICHUSX, B TOM UHCJI€ paHEe HE U3BECTHBIX, OCO3HABATH JE(UIINTHI COOCTBEHHBIX
3HAHUM W KOMIIETEHTHOCTEW, IUIAaHUPOBaTh CBOE pPA3BUTHE; CHOCOOHOCTHIO
OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHMIO Kak
BBI30B, TPEOYyIOMMNA KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMbIC pEIICHHUS U
neicTBus, (GOpMyIHpOBaTH M OICHUBATh PUCKUA U TOCIENCTBUSA, (HOPMUPOBATH
OTIBIT.

MertanpeameTHble pe3yJabTaTbl: B PE3yJIbTaTE€ OCBOEHUS MPOrPaMMBbI 10O
MaTeMaTHKe Ha YpPOBHE OCHOBHOI'O 00IIero odpazoBanus y odyuatorierocs ¢ 3[1P
OyayT cQopMUpOBaHbl MeETaNpeIMETHbIE Pe3yibTaTbl, XapaKTePU3YIOIIHECS
OBJIaJICHUEM YHHUBEPCAJIbHBIMU MMO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMUA ~ JEHCTBUSIMH W YHHMBEPCAJIbHBIMU  PETYJIATUBHBIMU
JEUCTBUSIMU.

OBnaneHue yHUBEpCaJbHBIMU YYEOHBIMH IMO3HABATEIbHBIMHU JCHCTBUSIMMU:
yCTaHABIMBAaTh  TMPUYMHHO-CICJACTBEHHBIE  CBSI3M B XOJE  YCBOCHHUSA
MaTEeMaTHYECKOTO MaTepuaia; BBIABIATH ACPHUIMT JAaHHBIX, HEOOXOMUMBIX IS
pEIICHUs TOCTABJICHHON 3a/1a4H; C TIOMOIIBIO YYUTEIS BRIOMPATh CIIOCO0 PEIICHUs
MaTeMaTHYeCKON 3amaud  (CpaBHHBATh BO3MOJKHBIE BApUAHTBI  PEIICHUSA);
NPUMEHATh ¥ TpeoOpa3oBBIBaTh 3HAKM M CHUMBOJIBI B XOAE pEIICHUS
MaTeMaTHUECKUX 3a/lay; YCTaHABIMBAaTh HCKOMOE W JaHHOE TMpHU PEHICHUH
MaTeMaTHUYeCKOM 3ajaud; T[OHUMAaTh M HWHTEPIPETUPOBATh HHPOPMAIIUIO
pa3IMyYHBIX BUAOB M (HOPM NPECTABICHUS; WLTIOCTPUPOBATh pEIlaeMble 3aJauu
rpadpuueckumMu  cxemamu; 3(PPEKTUBHO 3alMOMUHATH W CHCTEMAaTHU3UPOBATH
uHbOpMaIlMi0. TOHMMAaTh W  HUCHOJb30BaTh  MaTEeMaTHMYECKHE  CPEICTBa
HATJSAAHOCTH (TpaduKu, AUarpaMMBbl, TaOIUIIbI, CXEMBI U Ap.) IJS WILTIOCTPALIUH,
MHTEPIIpEeTaluy, apTyMEHTAIUH.



OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU KOMMYHUKATHBHBIMH
NEHUCTBUSIMU: OpPraHM30BBIBATH Y4eOHOE COTPYJHUYECTBO U  COBMECTHYIO
NEATEIBHOCTh C YYUTENEM W CBEPCTHUKAMHM B IIPOLIECCE PELIEHUS 3a7]ady;
B3aMMOJIEHCTBOBATh U HAXOJUTH OOILIME CIOCOOBI paboThl; pabOTaTh B IpyIIeE:
HaXOoAUTh OOIIee pEelIeHUE U pa3pellaTbh KOH(IUKTHI HAa OCHOBE COIVIACOBAHUS
no3uIMii W ydéra UMHTEpecoB; ciaywmaTb HapTHEpPaA;  (QOpMYIUpPOBaTh,
apryMEHTUPOBAaTh U OTCTaWBaTh CBOE MHEHME; NPOTHO3UPOBATh BO3HUKHOBEHUE
KOH(JIMKTOB MpPU HAJIMYMW Pa3HBIX TOUEK 3pPEHHsI M pa3peuiarb KOHQIMKTHI Ha
OCHOBE y4€Ta MHTEPECOB M MO3ULHNM BCEX YYACTHHUKOB, apIryMEHTHUPOBATH CBOIO
NO3ULMI0 U KOOPAUHUPOBATH €€ ¢ MO3ULHUSAMH IMAPTHEPOB B COTPYIHUYECTBE MPHU
BbIPa0OTKE OOLIEro peleHUuss B COBMECTHOW JIESTEIIbHOCTHU; BBINOJIHATH CBOO
4acTh pabOThI, JOCTUTraTh KAYECTBEHHOTO pe3yJbTaTa M KOOPAMHUPOBATH CBOU
JEUCTBUS C JAPYTHUMH WIEHAMH KOMAaHJbl; OLICHMBATh KAYECTBO CBOETO BKJIA/Ja B
OOIINi MPOAYKT.

OBnajneHne yHHMBEpPCAIbHBIMU YUYEOHBIMU PETYISATHUBHBIMU JE€HCTBUSMU:
CTaBUTh 1I€JIM, BbIOMpaThb M CO3/1aBaTh AJITOPUTMbI JJIsi PEIICHUS Y4eOHBIX
MaTeMaTUYECKUX NpoOsieM; IUIaHUPOBaTb M OCYLIECTBIATH JIEATEIbHOCTD,
HAaIlpaBJICHHYI0 HAa  pPEIIEHHE  3aJad  MCCIIEIOBAaTEIbCKOIO  XapakTepa.
dopMynupoBaTh U yIEp)KUBaTh Y4YEOHYIO 3ajady, COCTAaBJIATh IUIAaH U
NOCJIEI0BATEIBHOCTD JEMCTBUI; OCYIIECTBIATh KOHTPOJIb 110 00pa3lly U BHOCUTH
HEOOXOJMMbIE KOPPEKTHBBI, KOHTPOJIUPOBATH MPOLIECC U pe3ydbTaT ydyeOHOUH
MaTE€MaTUYeCKOM JEeATEIbHOCTH; aJEKBATHO OLEHUBATh MPABWIBHOCTh WIIU
OLIMOOYHOCTh BBIMIOJIHEHHUS y4eOHON 3anauu, €€ OOBEKTUBHYIO TPYAHOCTb H
COOCTBEHHbIE BO3MOXHOCTH €€ pEIIeHMs; CJIM4YaTh CHOCO0 JEWCTBUSL M €ro
pE3yNbTaT ¢ 3aJJaHHBIM 3TAJOHOM C LIeJIbI0 OOHAPYKEHUSI OTKIIOHEHUN M OTIMYUN
OT ATAJIOHA. MPEABUAETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH HPHU PEIICHUH
yueOHOW 3ajaud; NOHMMATh NPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT
TpeOyeMblil pe3ynabTaT AEATEIbHOCTH, OINPEAENATh MO3UTHUBHBIE W3MEHEHHUS U
HampaBJeHus, TpeOyrolue JalbHeWed paboThl; peryaupoBaTh  CHOCOO
BBIPAYKEHUS SMOLIUH.

MPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 KJjacce oOydarOMIMICS TONYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 1 BBIYUCTICHUS

BrImmonHATE, codeTass YCTHbIE M HMHUCBMEHHBIC TPHEMBI, apu(hMETHUSCKHC
JEHCTBHUS C PaIlMOHAILHBIMU YUCIIAMH.

HaxonuThe 3Ha4YeHUS YHCIIOBBIX BBIPAXKEHUH, MPUMEHATH pPa3HOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUH NPOOHBIX BBIPAKCHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[TepexoauTs OT OAHOW (POPMBI 3aMMKMCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBATh U YIIOPSIIOYMBATH PAITMOHAILHEIE YHCTIA.

OKpyTasTh yncna.



BpIMOMHAT MNPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUW, OLIEHKY
3HAQYEHUN YHCIIOBBIX BBIPAXKECHHI. BBINOMHATH MEWCTBUS CO CTENECHSAMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

[IpyuMeHsATP NpU3HAKK  JEIUMOCTH,  PA3JIOKEHHE HAa  MHOMKHUTEIH
HaTypaJbHBIX YUCET.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PEUICHMs 3a4ad ¢ y4€TOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

AJredOpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CUMBOJHKY, TPUMEHSATH
e€ B IIpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPOKECHHM MpPHU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonusATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINONHATE YMHOXEHHME OJHOWICHA HAa MHOIOYIEH W MHOIOYIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3J0KEHUE MHOTOYJIECHOB HAa MHOMKUTEIU C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIHUPOBKU  CIAraeMblX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpuMeHsaTh peoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PEHIEHUS pa3JIMYHbIX 33]a4
W3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypaJdbHBIMU ITOKA3aTEIAMHU IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

PemaTtp nuHeliHblE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, IIPUMEHSS IpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumensaTh rpadguueckue METONbI MPU PEIICHUH JTUHEHHBIX ypaBHEHUH U
UX CHUCTEM.

[lonGupate mpuMepsl Tap YHCEN, SIBIAIOMIMUXCS PEHICHUEM JIMHEWHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTth cucremMbl IBYX JIMHEWHBIX YpPaBHEHUW C JABYMs IIEPEMEHHBIMU, B
TOM 4Huciie TpaduuecKi.

CocraBisaTe M pemiaTe JUHEHHOE YpPAaBHEHHWE WIIM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBMIO 33Ja4yd, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOpJMHATHOM TPAMON TOYKH, COOTBETCTBYIOLIHUE
3aJaHHBIM KOOpJAMHATAM, JIy4H, OTPE3KH, HMHTEpPBAJIbI, 3alMCBIBATh YHCIIOBBIC
POMEXKYTKU Ha areOpandeckoM s3bIKe.



OtMmeyaTh B KOOPJAMHATHOW TJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPIUHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TIOMOIIBIO (YHKIMIA W3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMHU: CKOPOCTh, BpEMs, pPAaCCTOSHUE, IICHA, KOJIHYECTBO, CTOMMOCTH,
MIPOU3BOIUTEIILHOCTD, BPEMs, 00bEM PabOTHI.

HaxoauTs 3Ha4ueHne QyHKITUH 110 3HAYCHHUIO €€ apTyMEHTAa.

[Tornmath rpaduyeckuil crmocod MpeAcTaBlIeHUs W aHaIM3a WH(OPMAIINH,
W3BJICKATh U MHTEPIIPETUPOBATH HHGOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOydenuss B 8 kJjacce oOydarouuiicss MOJYYUT CIEIYIOLIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BIYMCJICHUSA

Hcnonbp30BaTh HayajabHbIE NPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTrO KBAJIPATHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAUMOCTH KAJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEPXKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO TECITUYHBIX
npoOeit u creneneit yucia 10.

AJire0panvecKkue BbIPaKeHUs!

[IpuMeHSATP TIOHATHE CTENEHW C UENbIM [OKAa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIIEHHU C 1IeJIBIM MMOKa3aTeIeM.

BBINOMHATE TOXIECTBEHHBIC MPEOOPa30BaHUS PAllMOHATBHBIX BBIPaKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alre0pandecKuMu JApoOsIMHU.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUs BHIPAKCHUH IS PEIICHUS Pa3TUYHBIX 33724
Y3 MAaTEMAaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE, KBaAPATHBIE YPABHEHUSI M PallMOHAIBHBIC YPaBHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoauTe poOCTENIIINE UCCIIENOBAHNS YPABHEHUIM U CUCTEM YPaBHECHUH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpaUUeCKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEUICHMS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT ciIOBECHON (DOPMYIMPOBKM 3aJauu K €€ alredpandeckon
MOJIEIA C TIOMOIIBID COCTABJICHUSI YPABHECHHUSI WM CHUCTEMbl YpaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHbBINA PE3YJIbTAT.

[IprmMeHSATh CBOMCTBA 4YHCIIOBBIX HEPABEHCTB JJIsl CpPAaBHEHMS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaUYecKyr0 WJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU



[TorumMaTe ¥ UCIOIB30BaTh (PYHKITMOHAIBHBIE TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHHsI), ONMPEICIITh 3HA4eHHWE (YHKIUU 10 3HAYCHHIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA QYHKITUH 110 €€ rpaduKy.

Ctpouts rpadvKu AIeMEHTApHBIX PYHKIIUN BUA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OIHCBIBATH CBONCTBA YHCIOBON
dbynkIuu 1o e€ rpaduxy.

K koHiy oOydenuss B 9 kJjacce oOydarouuics TOJYYUT CIEIYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCTICHUS

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BeinonsaaTe  apudMeTnyeckre JACHCTBUS C  pPAlMOHAJIBHBIMU YHUCIIaMH,
coueras YCTHbIE W THUCbMEHHbIE TMPUEMBI, BBINOJHATH BBIYUCICHHUS C
UPpalMOHATIBHBIMH YHCIIaAMHU.

HaxonuTe 3HayeHus CTENEHEW C LEeAbIMM IIOKa3aTelsIMH M KOPHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHUIA.

OKpyrisiTh JEWCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY pPE3yJibTara
BBIYMCIICHUM, OLIEHKY YHCIIOBBIX BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHElHbIE W KBaJpPATHBIE ypPAaBHEHUS, YPAaBHEHMS, CBOJSIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemare cucteMpl NByX JMHEWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemath TekcTOBBIE 3adauM ANreOpauvdeckKUuM CHocoOOM C  TOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOaMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU YpaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

Pemarp nuHelHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pELICHNE HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3aIUCBHIBATh PEIICHHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIIMChIBATh PEHIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEILICHUN PA3IUYHBIX 33/1a4.

DyHKUNHA

Pacno3naBaTh (DyHKIIMM W3y4eHHBIX BHUAOB. [loKa3plBaTh CXeMaTHYECKH
pacnoyio’keHUe  Ha  KOOPJAMHATHOM  MJIOCKOCTH  TIpa@ukoB  (GyHKUUN
Buma:y = kx, y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, B
3aBHCHUMOCTH OT 3HA4eHHUI KO3 (HUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIMHA.

Crtpouth 1 M300paxarb CXeMaTUYeCKu TpaduKy KBaAPATUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O UX TpaduKam.

Pacnio3naBaTh KBaJpaTHUHYIO QPYHKIHIO 1O (hOpMyIie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.



YucsioBble MOCTAEAOBATEIbHOCTH U MIPOTPeCcCH

Pacnio3naBaTh apuMeTHyecKkyr0 M TI€OMETPUYECKYI0 IIPOrpEecCUu IMpHU
Pa3HbIX COCO0aX 3a7aHMsl.

BbINONMHATE  BBIYMCIEHUS C UCHOJb30BaHMEM (QOpMYyd n-TO 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCHid, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh YJI€HBl MOCIEIOBATEIBHOCTH TOYKAMU HAa KOOPAMHATHOU
IUIOCKOCTH.

Pewmate 3amaum, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIbLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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