Munncreperso o6pazosanus 1 Hayku Poccuiickoit ®eneparun
DeepallbHOE rOCYIaPCTBEHHOE ABTOHOMHOE obpasoBaresbHOE yupesKaeHue
BBICIIETO 00pa3zoBaHus
«JanbHeBoCTOYHBII denepanbHbIi YHHBEPCHTET»

I'nmuasus ,I[B(IJX p—
COI'JIACOBAHO /NN VIBEPKIIAIO
Ha 3aceqaHua MO 3/ }éﬁrop,l" uMHazun JJBOY
YUHTENIEeH MaTeMaTHKI L} | DaMBasws, 4—H I'.Kamiunaa
74 " o5 n E'-,". "24" agazycma 2023 200a
(//a&f/f C.A.3aiineBa IO g
«A» b Lye 78 2040,
PykoBonurens MO
PABOYASI TIPOIT'PAMMA
110 anredpe
B 7 Ki1acce

Cpoxk peammsaruu 2023-2024 y4e6HbIH rox

Brnamusoctok-2023 r






ITOSAICHUTEJIbHAS 3AITUCKA

Arebpa SBISETCH OLHMM M3 OMOPHBIX KYPCOB OCHOBHOro o00wero obpazopaHus: oHa
obecrieynBaeT u3yueHHe APYTHX NMCLMILIMH, KAk €CTCCTBEHHO-HAYYHOIO, TaK M I'yMaHUTAPHOIO
UHMKIIOB, €€ OCBOCHHE HEOOXOMMMO IS NPOAOJDKEHHS 00pasoBaHys W B IOBCEIHEBHOM KH3HN.
PasButue y o6yuarommxcs Hay4qHBIX NPE/CTABIEHMH O MPOMCXOKAEHHH M  CYIIHOCTH
anrebpandeckux abeTpakimii, cnocobe OTPaKCHHsA MaTEMaTHYECKOM HAayKOH SBJICHUI U IIPOLECCOB
B NpHpoJe M oOlIecTBe, POJM MaTeMaTHYECKOro MOJE/IMPOBAHHA B HAyYHOM [MO3HAHMM H B
NpaKTUKe Croco6CTBYET (GOPMUPOBAHMIO HaydHOTO MHUPOBO33pEHHS W KA4eCTB MBILICHHS,
HEOOXOAMMBIX I afanTaudd B COBPEMEHHOM uugposoM obmecrse. M3yuenue anre6psi
obecrieuMBacT pasBHTHE YMEHHs HaGIOaTh, CpaBHUBATH, HAXOAWUTh 3aKOHOMEPHOCTH, Tpebyer
KPHTHIHOCTH MBILUJIEHHS, CHOCOOHOCTH apryMEeHTHPOBaHHO OBOCHOBBIBATH CBOM NEHCTBUS M
BBIBOJLI, (hOPMYNHMpPOBATh yTBepxaeHUs. OcBoeHHe Kypca anrebpel obecnieunBaeT pazBHTHE
JIOTHYECKOTO  MBILIIEHHS  OOYYAlOIMXCA: OHH  MCIOJB3YIOT JEAYKTHBHBIE U MHIYKTHUBHEIC
paccyxaenus, 06061eHHe H KOHKPETH3ALHIO, abcTparupoBaHHe M aHAJIOTHIO. Ob6yuenue anretpe
[IPEATIO/IAraeT 3HAMUTEILHBIH OOBEM CaMOCTOATENBHOM [EATENEHOCTH OGyYalomuXes, MO3TOMY
CAMOCTOATENLHOE PEILICHHE 3384 ABJIACTCA pealu3alueit IeTeIbHOCTHOTO NPUHLIMIA 06yYeHus!.

B crpykType nporpammer yue6Horo Kypca «Aurebpay» s OCHOBHOTO 06wiero o6pa3zoBaHms
OCHOBHOC MECTO 3aHWUMAKOT COACPXKATEIbHO-METO/IMUECKHEe JIMHUM: «UWCna M BbIMHCIEHHAY,
«AnreOpauyeckue BBIpaXCHHA», «YpaBHEHHS W HepaBeHCTBa», «PyHkumum». Kaxknas U3 stux
COACPHKATEILHO-MCTOIMIECKUX JIMHWH pa3sBHBACTCA Ha NMPOTSKEHHH TPEX JET M3ydeHHs Kypca,
B3aMMOJCHCTBYA ¢ APYTMMH €ro NMHMAMH. B xoje u3yuenus yyeGHOro Kypca oOyyaiommmcs
NIPUXOUTCS JIOTHYECKH PACCYXKAATh, MCIIONB30BaTh TEOPETUKO-MHOXKECTBEHHEBIH A3LIK. B CBA3M ¢
STHM B IporpaMmy y4eOHOro Kypca «Anre6pa» BKIIIOYEHBl HEKOTOPHIE OCHOBLI JIOTHKH,
TPENCTABICHHBIE BO BCEX OCHOBHBIX pas/ieNax MaTeMaTHIeCKOro 06pasoBaHus U CrocoGCTBYIOMIHE
OBJIAJCHHIO OOYYAIOIMMHCS OCHOB YHUBEPCANBLHOIO MaTEMaTHUYECKOTO A3bIKA. ConepxarenbHoi 1
CTPYKTYpHOH 0coOeHHOCTBIO ydebHOro Kypca «Anrebpa» SBIseTcs ero UHTErpUpPOBAHHBIN
Xapakrep.

Copepxanue nuuuM «UHC/Ia U BEIYUCIEHUA» CIYKHT OCHOBOM JUIS JabHEHIIEro H3Y4EeHHs
MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 0OYHArOIMXCS JIOHYECKOTO MBILLIEHHS, thopMHpoOBaHHIO
YMEHHs TIOJIb30BATHCA ANrOPUTMaMHM, a TaKkKe MNPHOOPETEHHMIO MPAKTHYECKHX HABBIKOB,
HEOOXOJMMBIX JUISl NOBCEJHEBHON >KM3HW. PasBHTHE MOHATMA O YuMCNE HA YPOBHE OCHOBHOIO
00wiero 06paszoBaHus CBA3AHO C PALMOHANLHBIMH U HPPALMOHAIBHBIMU YUC/IAMH, dopmupoBaHuem
TNpEeACTABICHHH O NEHCTBMTENIBHOM 4YHUciIe. 3aBeplIeHHe OCBOEHMS YUCIIOBOH JIMHHHM OTHECEHO K
cpeaHemy obuemy 06pa3oBaHHIO.

ConepxkaHne fByx anreGpandeckux THHUN — «AnreGpauueckue BEIpaXeHHs» H «YpaBHEHHs
M HEpaBeHCTBa» crocoberByeT (opmMupoBaHMIO Y 00y4yarolMXCs MAaTeMaTHMYecKOro amnmapara,
HEOOXOAMMOTO [/ pelleHHMs 3a7ay MaTeMaTHKH, CMEXHBIX TpeAMETOB M  MPaKTHKO-
OpHMEHTHpOBaHHBIX 3aJa4. Ha ypoBHe ocHoBHOro oOuwiero obpaszoBanus ydueGHBIH MaTepuan
FPYyNNUPYETCss BOKPYI palMOHAIBHBIX BBIpOKEHWH. Anrebpa [eMOHCTPHPYET 3HauyeHUe
MaTeMAaTHKH KaK f3bIKa JUI TIOCTPOCHHMS MAaTeMaTHYeCKWX MOJelNeil, ONMUCaHMS IIPOLECCOB M
ABICHWH peanbHOro Mupa. B 3amaum oOydenus anrebpe BXOIAT TakKe JaibHeiillee pasBUTHE
arOPUTMUYECKOTO MBIIIEHHS, HEOOXOIUMOT0, B YACTHOCTH, /T OCBOEHHS Kypca MHOPMATHKH,
M OBJIJICHHE HaBBIKAMH JCOYKTHBHBIX paccyxaeHuid. IIpeoOpazoBanue cUMBOIBHBEIX (HopM
crocoOCcTBYeT pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K MATEMATHYECKOMY TBOPYECTBY.

Conepxxanne  QyHKUMOHANBHO-rpadMyeckOd  JIMHWM  HALIEJIEHO  HA  MOJIyYeHHE
obyJaromuMucs 3HaHUH O GYHKUMSIX KaK BRKHEHIIEH MaTeMaTHYECKONW MOJIEIM JUIS ONUCAHUS U
MCCIIENIOBAHMA Pa3sHOOOpa3HBIX NpOIECCOB M sIBIeHWil B mpupoie u obmectBe. M3ydeHue
martepuvana CcrnocoOCTBYeT pazBHUTHUIO Yy OOYYalOLIMXCSl YMEHWsI HCIIOJIb30BATE pa3iiHuyHEBIE
BBIPA3MTENILHBIE CPEJICTBA A3bIKA MaTEMaTHUKM — CJOBECHBIE, CHMBOJIMYECKHE, rpaduyeckue,
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BHOCHT BKJIaZ B (JOPMUpOBAHME NPECTABJEHHHA O POJIM MaTEMATUKK B PasBUTHHM UMBUIH3ALHA 1
KYJBTYpBIL.

CornacHo yyeGHOMY rutany B 7-9 Kjaccax usydaeTcs y4eGHBIH Kype «Anrebpa», KOTOpHIH
BKTIOYAET CJEAYIOUIME OCHOBHbIE —pasjensl  cojepxkanmsi:  «Hucna M BHIMUCICHHAY,
«AnrebpanuecKue BRIPAKECHUA», «YPaBHEHHA 1 HEPABEHCTBAY, «DYHKLIHHUY.

Ha u3yuenne yueGHoro kypca «Anrebpa» orBoautcs 306 yacos: B 7 knacce — 102 yaca (3
yaca B Hememo), B 8 kmacce — 102 yaca (3 yaca B Hezlemo), B 9 wiacce — 102 4aca (3 yaca B
HEJEo).



COAEP)KAHHUE OBYUYEHUS
7 KJIACC

Yucaa v BEIYHCICHHS

JlpoGu OGBIKHOBEHHEBIE U JECATHYHEIE, TIEPEXO/ OT OHOM GopMe 3anmcn apobeit k Apyroii.
[lonaTue panmonansHoro umcna, 3amucs, CpaBHEHHE, YNOPAJOYHBAHWE PAIMOHANBHBEIX YHCEI.
ApHu(MeTHYECKHE IeHCTBMA ¢ palMOHAIBHBIMM YHCIaMy. Pemenye 3a71a4 U3 peanbHON MPaKTUKH
Ha YacTH, Ha JpoOwu.

CreneHs ¢ HaTypanbHBIM MOKasaTelleM: OMpejelieHHe, npeobpasoBaHue BBIPAXKEHMIT Ha
OCHOBE OMpEe/e/ICHUs, 3aniCh OOMBIKX yucen. [IpoLeHTsI, 3amMch NPOLEHTOB B BHie apobu u
Apobu B BHIE NPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha NPOLCHThI, PELIEHHE 3aady W3 pealibHO
MPaKTHKH.

llprmMeHeHne MPU3HAKOB AETMMOCTH, PA3NIOKEHHE Ha MHOKUTETH HATypaJIbHBIX YHCEL.

PeanbHbie 3aBUCUMOCTH, B TOM 4uciie mpsAMas ¥ oGpaTHas [POMNOPILHMOHATEHOCTH.

Ausredpanyeckue BhIpasKenust

ITepeMeHHBIE, YMCIIOBOE 3HAYECHHE BHIPHKEHHS C IEPEMEHHOIA. Jormyctumele 3HaueHus
nepeMeHHbIX. Ipe/icTaB/IeHNe 3aBUCHMOCTH MEXy BEIMUMHAMH B Buae (OpMyibl. Beraucrnenus
mo ¢opmynam. IlpeoGpasoBanue GyKBeHHBIX BBIPAXEHHIi, TOXKIECTBEHHO paBHbIE BBIpaXEHHS,

npaBuia npeobpasoBaHUs CYMM M NPOM3BEJCHUH, MpaBUja PACKPbITUS CKOOOK M NPHUBEIEHHS
MOJOOHBIX CllaracMbIX.

CBolicTBa cTeNeHH ¢ HATYPANLHBIM [IOKA3aTeIIEM.

OnnouneHel W MHorouneHsl. CTeneHs MHorouneHa. CioeHHe, BEIYHTAHHE, YMHOMKEHHE
MHOTrO4/IEHOB. DOPMYJIBI COKPAIIEHHOTO YMHOMKEHHs: KBajpaT CyMMBl M KBaJpaT PasHOCTH.
Dopmya pasHOCTH KBaJpaToB. PasiioskeHre MHOrOUIEHOB HA MHOXKHTEJIH.

YpaBHeHHs H HepaBeHCTBA

YpaBHeHHe, KOpeHb ypaBHEHHs, [paBuia NpeoOpasoBaHUs YPABHEHWS, PABHOCHIIBHOCTE
YPaBHEHHIA.

JIunelHoe ypaBHEHHE ¢ OJIHOM NMEPEMEHHOM, YUCIIO0 KOPHEH TMHEHHOTO ypaBHEHH!S, pelieHHe
NTUHEHHBIX ypaBHeHUH. CocTaBneHHe ypaBHEHHH [0 YCIOBHIO 3aa4M. PeleHre TeKCTOBBIX 3a1a4 ¢
NOMOIUIBIO YPaBHEHUIA.

JluneliHoe ypaBHeHME C JIBYMs MEPEeMEHHBIMH W ero rpaduk. CHcTeMa IBYX JIMHEMHBIX
YpaBHEHH#l ¢ AByMs nepeMeHHBIMH. Pelienue cucrem ypaBHeHMH Croco60M [0JCTAHORBKHU.
[IpumMepsl pemenys TEKCTOBEIX 3a/4a4 ¢ IOMOLIBIO CHCTEM YPaBHEHHMIA.

DOyHKUINH

KoopaunaTa Touku Ha npsmoit. UncnoBble npoMexyTku. PaccTosiHue MexkIy AByMs TOUKAMH
KOOPAWHATHOH NIPAMOH.

[IpsamoyronbHas cucremMa koopauHar, ocd Ox v Oy. Abcuucca W OpAMHATA TOYKM Ha
KOOpP/AMHATHON IUIOCKOCTH. IIpuMepbl rpadukoB, 3ajaHHbIX (opMynamMu. YreHue rpadHKoB
peanbHbIX 3aBucumocTeil. TTonsitue dyuxkumu. 'papuk dynkumu. Ceolictea GyHkuuit., JInnekinas
pynxuus, e€ rpadux. I'paduk dynkuun y = [x|. [padudeckoe pelieHne JUHEHHBIX ypaBHEHHI U
CHCTEM JIMHEHHBIX YpaBHEHHI.

8 KJIACC

Yncna u BbIYHCIEHHS

KgazmpatHsiit kopeHs u3 wuucna. IloHste o6 wuppanuoHansHOM uucne. JlecSATUuHBIE
NPHOJIMIKEHU MppalMOHabHBIX yucel. CpoiicTBa apudMeTHUYECKUX KBaJpaTHBIX KOpHEH M HX
NpUMeHeHHe K npeoOpa30BaHHI0 YHCIOBBIX BRIPAKEHHH H BBIYMCICHUAM. JleficTBUTENbHEIE YHCIIa.

Crenens ¢ uenbM nokasarteseM U e€ ceoiicTsa. CTangapTHas 3allUCh YMCIIa.

AnrebpanyeckHe BbIpasKeHHs



KBanpaTHbiil TpEXUJleH, pa3/ioskeHUe KBaJpaTHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpandeckas  1po6s. OcHoBHOe —CBOMHCTBO —anreOpanueckoil apobu. Croxenue,
BBIYMTAHHME, YMHOXeHHME, [eneHue anredpauyeckux Apobeid. PaluoHalbHBIE BBIDKEHMA M HX
npeobpazoBaHue.

YpaBHeHHsl H HepaBEHCTBA

KpanpaTHoe ypaBHeHue, Gopmyna KOpHeH KpajapaTHoro ypasuenus. Teopema Buera.
Pemensie ypaBHEHMii, CBOAAIIMXCS K JMHeHHBIM M KBajpaTHeIM. [lpocreiiune apoOHo-
panrOHaJIbHBIC YpaBHEHHA.

I'padmueckas WHTEpPIpPETALMsS YpaBHEHMH € JBYMSI MEPEMEHHBIMH W CHCTEM JIMHEHHBIX
ypaBHeHHii ¢ AByMs nepeMeHHBIMU. [IpuMeps! pelenus CUCTEM HEJIMHEHHEIX ypaBHEHHIl ¢ ABYMs
nepeMeHHBIMH.

PellleHMe TEKCTOBHIX 3a/1a4 anrebpandeckiuM crocoboM.

YucnoBele HepaBeHCTBA M MX cBoiicTBa. HepaBeHcTBO ¢  OfHO#  NepeMeHHOM.
PapHocHIbHOCTL HepaBeHCTB. JInHeliHbIe HepaBeHCTRA ¢ 0/iHOH nepeMeHHON. CUCTEMBI IMHEHHBIX
HEpaBEeHCTB ¢ OJJHOM MepeMEHHOM.

OyHKIHH

ITonsitne dyukuuu. OGnacth onpejesieHUs ¥ MHOXeCTBO 3HaueHMH QyHkimu. CrnocoOwl
3afaHus GyHKUMH.

I'padux pynkuun. Yrenue cpolicTs byHkuuu o e€ rpaduxy. [IpuMeps! rpaguxos QyHKUMI,
OTpa’KarolIHX peallbHbIE MPOLIECCHL.

QyHKLINH, OMUCHIBAIOIIME TNPAMYH W 0OpaTHYX NpONOPLHOHANBHBIE 3aBUCHMMOCTH, HX
rpaduku. @yHkumun y = x2, y = x3, y = Vx, y=|x|. I'pacdudeckoe pelieHne ypaBHEHHM U CHCTEM
YPaBHCHHUH.

9 KJIACC

Yucia v BIYHCIEHUS

PauyonanbHble 4yMcia, MppaLMOHaAlbHbBIE YMC/a, KOHE4YHble M OecKOHeYHble JeCATHUHBIC
Apobu. MHoOXKecTBO JEeHCTBHUTE/NBHBIX 4MCeN, [AeHCTBUTENIbHbIE 4YHClIa Kak OeCKOHeuHBIe
JlecsiTHYHBle 1poOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOMECTBOM JE€HCTBHUTENILHBIX
yucen U KOOPAUHATHOM NpsAMOIA.

CpaBHeHMe [eHCTBUTENBHBIX 4YMcel, apudMeTHYecKHe IEeHCTBHS C JeHCTBUTEILHBIMU
YHCIIaMH.

Pasmepel 06bEKTOB OKpY:KalOIEro Myupa, IIUTeILHOCTD IPOLECCOB B OKPYKAIOIIEM MHpE.

[TpubnmwxénHoe 3HaueHHe BENMUYMHEL, TOYHOCTE npubmpkenus. OkpyrieHMe unces.
IlpMKHAKa U OLIEHKA pe3y]bTaTOB BBIYUCIEHUH.

YpaBHeHHs M HepaBeHCTBA

JIuneitHoe ypaBHenue. Pelienye ypaBHeHHU, CBOAIIMXCS K JIMHEHHBIM.

KeanpatHoe ypapnenue. Pemenue ypaBHeHHMH, CBOAAIMXCS K KBaApaTHBIM. BHKBajapaTHOe
ypaBHenue. [lpumepsl pemenns ypaBHeHMH TpeThell M 4eTBEPTOi cTeneHell pasnoskeHHEM Ha
MHOKHTEJIH.

Pemenne 1poGHO-paumoHanbHeIX ypaBHEHHH. PeleHne TeKCTOBBIX 3a1ay anrebpandyecKuM
METO/IOM.

YpaBHeHHe C JBYyMs NepeMeHHBIMM M ero rpaduk. PemeHue cucTeM ABYX JIHHEHHBIX
YpaBHEHHH ¢ JBYMs MepeMeHHbIMHM. PemeHne cucTem [BYX YpaBHEHHMH, OHO M3 KOTOPBIX

IUHEHHOe, a JApyroe — BTOPoi cTeneHu. ['padmueckas MHTEpHpeTaLMs CHCTEMbl YpaBHEHMIl ¢
ABYMsl TIEPEMEHHBIMM.

Pemenue TekcToBBIX 337124 anreSpanyeckuM crnocoGoM.
YucnoBble HepaBeHCTBA M MX CBOMCTRA.



Pewienue smHeliHbIX HepaBeHCTB ¢ 0HOIE [IEpEMEHHON. PeweHue cucrem nuHeHHBIX
HEPABEHCTB ¢ OJHOM mnepemeHHOM. KsanpartHsie HepaBeHcTBa. I'paduueckas untepnperauus
HEPaBEHCTB M CHCTEM HEPABEHCTB C IBYMs T1EPEMEHHBIMH.

DOyHkuuu

KBagparuynas ¢ynxums, eé rpaguxk u ceoiictea. IlapaGoua, KOOPIAWHATEl BEPINHHEI
napadoJisl, 0Ch CHMMETPUHU NapaGoJEL.

I'papuxn pymkumii: y = kx, y =kx + b, y=k/x, y=x3, y=1x, ¥ = [X| 1 uX cBojicTRa.

YucoBbIe M0C/I€E10BATEILHOCTH H nporpeccuun

ITonaTue wumcnoBoH mNocneaOBaTENLHOCTH. 3amanue MOCJIEIOBATENIBHOCTH PEKYPPEHTHOH
(bopmynoit u Gopmysoii n-ro 4ynena.

ApudpmeTuyecKas 1 reomeTpuuecKas nporpeccu. POpMynkl #-ro uieHa apudMeTHIECKOH U
FEOMETPHUYECKOH MPOrpeCCHi, CyMMBI NEPBHIX 1 YICHOB.

W300paskenne uneHos apudmernyeckoit u FCOMETPUYECKON Iporpeccuii TOYKAMM Ha
KOOPJMHATHOH MJIOCKOCTH. JIMHEHMHBI M  9KCHOHEHIMANbLHbII poct. CloXKHbBIE TPOLIEHTHI



IUIAHMPYEMBIE PE3VJILTATHI OCBOEHUSI IPOI'PAMMBI YYEBHOI'O KYPCA
«AJTEBPA» HA YPOBHE OCHOBHOTI'O OBLIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHMs IpOrpaMmel  yd4eGHOTO — Kypea «Anrebpay
XapaKTepU3yIOTCA:

1) narpHOTHUECKOE BOCIHTAHHE:

MPOSABJIEHUEM MHTEpECa K TMPOILIOMY M HACTOALIEMY POCCHHCKON MaTeMaTHKH, LICHHOCTHRIM
OTHOIIEHUEM K JOCTIKEHHAM POCCHIMCKHMX MaTeMaTHKOB M POCCUICKON MaTeMaTH4eCKOH IIKOJIBI,
K HCIIOB30BAHMIO ATUX NOCTIKEHUI B IPYTHX HayKax M MPHKIaAHbIX chepax;

2) rpazkaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBIINOJHEHMIO 00sf3aHHOCTEH TpakAaHMHA U pealu3aluM ero Ipas,
[PECTARIEHHEM O MAaTEMaTHYECKUX OCHOBAX (DYHKUMOHUPOBAHMS PA3IMYHEIX CTPYKTYp, ABJIEHUH,
NpOLEAYpP rpaIaHcKoro obmecTea (HanpuMep, BEIGOPbI, ONIPOCHL), TOTOBHOCTBIO K 00CYXK/ICHHIO
3TUYECKUX MPo6IIeM, CBS3aHHBIX ¢ MPAKTHYECKUM NMPUMEHEHHEM [I0CTIHKCHHI HAYKH, OCO3HAHHEM
BaYKHOCTH MOPATbHO-3THYECKHX NPHHLMIIOB B A€ATE/IBHOCTH yUEHOTO;

3) TpyaoBOe BOCIIHTAHHE:

YCTAHOBKOM Ha aKTHBHOE YyYacTHE B PEIIEHMH TMpPAKTHYECKHX 3a/1a4 MareMaTHYecKoH
HANpPaBJEHHOCTH, OCO3HAHHEM BaKHOCTM MAaTEMAaTHYECKOro 00pasoBaHWsl Ha MPOTSXKCHAH BCeH
JKU3HM 718 YCTeLHOW NpoQeccHOHANBHOR AeATeNLHOCTH M Pa3sBUTHEM HEOOXOJAMMBIX YMEHHIl,
0CO3HAHHBLIM BHIGOPOM M MOCTPOEHHEM MHIMBUIYaNbHON TpaeKTOpUH 00pa3oBaHUsA M KHM3HEHHBIX
MJ1AHOB C YYETOM JIMYHBIX HHTEPECOB W 0OLLECTBEHHBIX NIOTPeOHOCTEH;

4) acreTnyecKoe BOCIIUTAHHE:

crnocOOHOCTRIO K OMOLIMOHANBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/a4, pelleHHH, pacCyXaeH1H, YMEHHIO BHJIETh MaTeMaTHYECKHe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHS:

OpHeHTAlMed B OEATENIBHOCTH Ha COBPEMEHHYKO CHCTEMY HAYYHBIX NpelcTaBleHHH 00
OCHOBHEIX 3aKOHOMEPHOCTAX pa3BUTHS 4eslOBeKa, IpUpojAsl W oOlllecTBa, I[OHUMaHHEM
MaTeMaTH4ecKO HaykKd KakK cgepsl YeNOBEYECKOH JeATeNBHOCTH, 3TaloB €€ pPa3BUTHS H
3HAYMMOCTH JUIS Pa3BUTHs LMBMIIM3AlIMM, OBJIAJEHHUEM A3BIKOM MAaTEMaTHKH M MaTeMaTHYECKOH
KyJTbTYpOH Kak CpeJCTBOM MO3HAHUS MHpa, OBJIAJEHMEM TMPOCTEHINMMH  HaBBIKAMHU
HCCHeHOBaTCHbCKOﬁ JACATE/IBHOCTH;,

6) ¢uznyeckoe BocmHTaHHe, (popMHPOBAHHE KYATYPHI 3A0POBBSI H MOIHOHAJBHOTO
OsaronoJy4yns:

FOTOBHOCTBIO MPUMEHATH MaTeMaTHUECKME 3HAHMS B MHTEpecaxX CBOEro 3[0pOBbS, BEAEHHs
370poBoro obpasa M3HH (310poBOe MUTaHWe, cOaNaHCHMPOBAHHBIA PEXXMM 3aHATHH W OTALIXA,
perynspHas ¢M3M4yecKas aKTMBHOCTb), C(OPMUPOBAHHOCTBIO HaBBIKA pedieKCHM, MpH3HAHHEM
CBOEro Mpapa Ha OIIMOKY M TaKOTO K€ Mpara APYroro YeIoBeKa;

7) 3K0JI0rHYecKOe BOCIIHTAHHE:

OpHEHTALMEH Ha INPUMEHEHMe MaTeMaTHYeCKUX 3HaHMH [ pelleHus 3ajad B obnacTtu
COXPaHHOCTHM OKpYyXalolleid cpejpl, NJAHUPOBAaHUA TIOCTYNIKOB M OLEHKM MX BO3MOKHBIX
NOCJIEACTBUA ISl OKPYXKAaIOIIEH Cpe/bl, OCO3HAHHMEM TJ00aJbHOIO XapakTepa DKOJIOTHYECKHX
npobneM U NyTei MX peleHus;

8) aganTauusa K H3MEHsIOIHMCS YCJIOBHAM COLHANBHOMN M NPHPOAHOI cpeabl:

FOTOBHOCTBIO K JEHCTBHAM B YCIOBMAX HEONpPEeAeNn&HHOCTH, IMOBBILICHHIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 [PAaKTUYECKYIO [EATENbHOCTh, B TOM YHCIIE YMEHHE YYMTHCS Y APYTHX

III-O,IICﬁ, HpHOGpBTaTB B COBMECTHOH ACATEJIBHOCTH HOBBIC 3HAHMSA, HABBIKM M KOMIIETEHLIMH H3
OTIBITA APYTHX;



HEOOXOAMMOCTEIO B hOPMUPOBAHHH HOBBIX 3HaHWH, B TOM yHcie HOPMyNHpoBath Huew,
TMOHATHS, TUMOTE3bl 00 o0bekTax M ABNCHMSX, B TOM uucie paHee HEU3BECTHBIX, OCO3HABATH
AeDUUMTE! COBCTBEHHBIX 3HAHMIA 1 KOMIIETEHTHOCTEH, [IaHHPOBATE CBOE Pa3BHTHE;

CrnocoOHOCTBIO OCO3HABATE CTPECCOBYIO CHTYalHIO, BOCIPHHUMATh CTPECCOBYIO CHTYaLHIO
KaK BBI3OB, TpeOYIOWMI KOHTpMep, KOPpEKTHPOBATL NPHHHMAEMblE DEIICHHS M JCHCTBHS,
(opmynnposats u onenusars PHCKH U TOCTIEACTBHSA, (HOPMUPOBATE OIIEIT.

METAIIPEIMETHBIE PE3YJIbTATEL

IosnaBaTennuble yHuBepcanbubIe yuebuble aeiicTBus

ba3zoeble lornueckue meiicreus:

BBEIBATE M XapakTepHU30BaTh CYIICCTBEHHbIE NPH3HAKH MAaTeMaTHYECKHX 00BEKTOB,
TIOHATHH, OTHOIIEHHH MEXIY MOHITHUIMH, (popmynupoBate onpeneneHns NOHATHIA,
YCTaHABJIMBATE CYLUCCTBEHHBIN NPU3HAK KIIACCH(UKALINH, OCHOBAHUS IS 0606mmenns u
CPaBHCHHA, KpUTEPUHU NPOBOJUMOTO aHAH3a;

BOCTIPHHHMAaTh, (OPMyIIMPOBaTE M Mpeobpas’oBbIBATE CY)KIEHHUS: YTBEDAHTEIIbHBIE U
OTpHLATE/IbHBIC, CAMHUYHBIC, YACTHEIC H OOLIKE, YCIOBHBIE,

BRIABIIATH MaTeMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H W MPOTHBOPEUHS B dakrax,
JaHHBIX, HaOJIONCHMAX M YTBEPHKICHHSX, npeanaraTb KPUTCPUHM JUIA  BBISBIEHMS
32KOHOMEPHOCTEH U MPOTHBOPEYHH;

ACNATE BLIBO/BI € HCIIOJIb30BAHMEM 33KOHOB JIOTMKM, NEAYKTMBHBIX M MHIYKTHBHBIX
YMO3aKMIOYEeHHH, YMO3aK/IHOUeHHH 110 aHAJIOTHH;

pasbupaTth 10Ka3aTeNnbCTBa MaTEMAaTHYECKHX YTBEPXKICHUA (NPAMBIC U OT MPOTUBHOTO),
[IPOBOJIMTE CAMOCTOATENIBHO HECI0MKHBIE /I0Ka3aTeIbCTBA MATEMATHUYECKUX ¢akTog,
BBICTPAHBATE apryMEHTAlMIO, MPHBOJWTL MPHUMEPEl H KOHTPIPUMEPH], 0GOCHOBBIBATE
COOCTBEHHBIE PACCYHKICHUS;

BbIOMpaTh croco6 pemenus y4yeGHOH 3aaauu (cpaBHMBATh HECKOJILKO BapHaHTOB
pelueHus, BeIOMpaTh Haubolee MOAXOAALIMHA C YYETOM CAMOCTOSTETHHO BEIJIEJIEHHBIX
KPUTEpHUER).

Ba3oBrie HCCTIeaoBaTe/IbCKHe elicCTBHA;

HCTIOJIb30BATh BOTIPOCH! KAK MCC/IC0BATENBCKHI HHCTPYMEHT HO3HaHMUS, (hOPMY/IUPOBATE
BOTIPOCHI, (MKCHpYIONIHE MPOTUBOPEYME, MPoBIEMY, CaMOCTOSTENHHO yCTaHaBIHBATE
HCKOMOE U IaHHOEe, GOPMUPOBATE IHIIOTE3Y, APIryMEHTHPOBATE CBOIO TO3MLMIO, MHEHHUE;
POBOAMTE MO CAaMOCTOATENBHO COCTABJIEHHOMY IJIaHY HEC/IOKHBIA 3KCIIEPUMEHT,
HEOOJIBLIOE HCCIIE0BAHME TI0 YCTAHOBJIEHHIO 0COBEHHOCTEH MaTeMaTHIECKOTO 00beKTa,
3aBUCHMOCTEH 00BEKTOB MKy COBOH;

CaMOCTOATENILHO (POPMYIMPOBATh 0GOGLICHNS 1 BBIBOABI 110 Pe3y/bTATAM [IPOBEIEHHOTO
HAOJIONCHHS, MCCIIE[OBAHUS, OLCHHBATE JOCTOBEPHOCTH TMOMYYEHHBIX pe3yIbTaTOB,
BBIBOJIOB M 000011IeHHiIA;

IpOrHO3MPOBATE BOSMOXKHOE pa3sBUTHE MPOLIECCA, @ TAKXKE BHIABUIaTh MPEINOJIONKEHHS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ nuudopmanmeii:

BBISBJIATL HEJAOCTATOYHOCTE M M3OBITOYHOCTE MH(POPMALUM, JAHHBIX, HEOOXOAUMBIX IS
pelIeHUs 3a1a4u;

BBIOMparh, aHaJIM3HPOBATh, CHUCTEMATH3UPOBATH M HHTEPIIPETUPOBATEH HHbOpMaIHio
Pa3IYHbIX BUJIOB U (JOPM MpeACTABIIEHUS;

BpIOMparh GopMy npeactaBneHHs MHGOPMALMK M WILTIOCTPUPOBATH pellaeMBIe 3aladu
CXeMaMH, JMarpaMMaMH, HHOH rpaduKkoii ¥ UX KOMOUHALIUAMM;



e OLEHMBATH HAZEXHOCTH MHGOPMALMH TIO KPUTEPHAM, MPEIOKEHHBIM yUHTEIEM HITH

chOopMYIUPOBAHHBIM CAMOCTOATENLHO.
KoMmyHHKAaTHBHBIC YHHBEPCAIbHbIE yueOHble JeHcTBHS:

e BoOCHpUHMMATh M (HOPMYIMPOBATH CYXJIEHHS B COOTBETCTBHH C yCIOBMAMM H e/ MU
obILIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXAThb CBOIO TOYKY 3peHMA B YCTHBIX M
[IMCBMEHHBIX TEKCTax, JAaBaTh NOSCHEHHA 10 XOAy pelleHHs 3a]a4d, KOMMEHTHPOBATH
MoNy4eHHBIH pe3yNbTaT;

e B X0l OOCYXIEHHS 3a]aBaTh BONPOCH MO CYIIECTBY obcyxaaeMoil TeMBI, NPOOIEMEI,
pelaeMoi 3a/aui, BHICKA3BIBATE M/ICH, HAUEICHHBIC HA MOUCK PEIICHUs, COTOCTABIATE
CBOM CYX/IEHHUs C CYXEHHAMHU JPYTHX YYaCTHHUKOB Auasora, 0OHapy>KHBaTh pa3jHuve U
CXOICTBO TIO3WLMH, B KOppekTHOH ¢opme GopMynupoBaTe pasHoriacus, CBOH
BO3PAMEHHS;

o IpeJCTaBIATh Pe3y/bTaThl PelICHHMs 3a/a4M, SKCTIEPUMEHTA, MCCIEJOBAHMA, NPOEKTa,
CaMOCTOATEIBHO BHIOMPATh (OpMAT BEICTYIUIEHMS C Y4ETOM 3aJay MNpE3eHTALHH H
0COOEHHOCTEN ayIUTOPHH;

e [OHMMATh M HCIOJB30BATH [IPEMMYIIECTBA KOMAHIHON ¥ HHAMBMAYaILHOH paboTel npH
peleHrH y4eOHBIX MaTEMATHUCCKHUX 3a/1a4;

¢ TpPUHUMATH LEJlb COBMECTHOH J€ATEJ]LHOCTH, MIAHHPOBATE OPraHWU3aLMIo COBMECTHOH
paGoTHI, pacmpesiensTh BUAB paboT, 1orosapHeaThes, 06CYKIATh MPOLECC U Pe3yIbTaT
paGoThl, 06061aTh MHEHUS] HECKOJIBKUX JIOACH;

e y4acTBOBATh B IPYNIOBHEIX dopmax paboTel (06cyxaeHus, OOMEH MHEHHAMH, MO3TOBRIE
IITYPMBI M IPYTHE), BBINOJIHATH CBOIO YacTh paboTHl M KOOPAMHUPOBATH CBOM NEHCTBUA C
APYTMMH YlIcHaMH KOMaH/{bl, OLCHHBATh KAaueCTBO CBOETO BKJajia B OOLIMIT IIPOIYKT 1O
KpUTEPHUAM, CHOPMYINPOBAHHBIM YYAaCTHUKAMM B3aUMO/EHCTBNIA.

PeryisTHBHbIE YHHBepcabHbIe yueGHbie AeiicTBHs
CaMoopraHuszanus:

e CAMOCTOATENBHO COCTABJIATh IUIaH, AITOPHUTM pelieHHs 3ajaud (WIM €ro 4acThb),
BEIOMpaTh croco6 pemeHHs ¢ Y4ETOM MMEIOLIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOMHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATh BapHaHThl PEIUCHHH C Y4ETOM
HOBO# HHbOpPMALMH.

CaMOKOHTPO/Ib, IMONMOHATbHBII HHTEJLIEKT:

e BiajgeTh crnocobamMu caMONPOBEPKH, CAMOKOHTPOJSA MpoLEcca M pesysibTaTa pelieHHS
MaTeMaTHYeCKO# 3a1auu;

® [pe/BHM/ETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IpM PELICHWH 3a[Ja4d, BHOCHTb
KOPPEKTHBEI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HalJIEHHBIX OLIMOOK,
BBIABJICHHBIX TPYAHOCTEH;

e OIIEHHBATL COOTBETCTBUE pPE3Y/bTaTa AEATEJLHOCTH MOCTABICHHOH LIEJIM M YCIOBMAM,
0OBSCHATH NPHYHMHBI AOCTIKEHHS WM HEJOCTIDKEHHS IEH, HaX0JUTh oMOKy, naBaTh
OLICHKY NPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATBI

K koHuy of6ydenus B 7 kiacce oOydarolMiics MOJYYHT ClIEAYIOLIHE [peAMETHBIE
pe3y/bTaThI:

Yucna u BbIYHCIEHHSA

BEIMOMHATE, couyeTas YCTHBIE M IUCbMEHHBIE TPHEMBI, apupMeTHHYecKHe MAeHCTBHUA C
palMOHAIBHBIMH YHCIaMHU.

HaxonuTe 3Ha4eHHs YHCIOBEIX BBIPaKEHUH, NPUMEHATH pa3HooOpas3Hble criocoObl U NPUEMEI
BBIYMCIEHUS 3HAYEHUH ,H,pOGHb]X Bb]pa)KEHI/lﬁ, coaepikKammux OOBIKHOREHHEIE U JAECITUYHEIC ,[LPOGH.
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Ilepexoauts ot oxmoii dopmbl 3anucu uncen Aipyro#t (npeoGpasoBhIBATE [ACCATHUHYIO
Apodb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATUYHYIO, B YacTHOCTH B GeCKOHEYHYIO
AECATHYHYIO ApOOb).

CpaBHUBATh M yMOPSI0YMBATE PALMOHANBHEIE YHC/a.

Okpyrnats uncna.

BrinonHsTs npukuaky u ouenky pesymsrara BBIYMCIICHUH, OLEHKY 3HAYEHWIl YHCIIOBBIX
BbIpaXKeHHH. BEINONHATE neiicTBUS co cTeneHsMu ¢ HaTypajibHBIMU MOKA3aTeIAMH.

Ipumenats npusnHaku aenumoctw, Pas/IOKEHHE HA MHOXKUTEN HATYPalbHBIX YKHCE,

Pewars npakruko-opuentuposanusie 3alla4M, CBA3aHHBIE C OTHOLICHHEM BEJMYMH,
MpONOPLMOHANEHOCTEIO BEJIMYMH, NPOLEHTAMM, HHTEPNIPETHPOBATE pe3yJbTaThl pemeHus 3a1a4 ¢
Y4ETOM OrpaHMYeHUMH, CBA3aHHBIX CO CBOICTBAMH paccMaTpHBacMEIX 0GBEKTOB.

AJsrebpanyeckue BhIpaxeHHst

Vcnonb3oBate anreGpandeckyio TepMUHOIOTHIO 1 CHMBOJIMKY, MPUMEHATH €€ B MpoLecce
0CBOCHHA yueOHOrO MaTepuala.

Haxonuts 3Ha4eHns GyKBEHHBIX BEIPRKEHUH [IPU 3JAHHBIX 3HAYCHUAX NEPEMEHHBIX.

BuInonmHATs npeoGpasoBaHus Lenoro BhlpaxkeHMs B MHOTOUWIEH MIPUBEJIEHUEM T10100HBIX
CllaraeMblX, pacKphITHEM CKOOOK.

BEImoNHATE  yMHOMEHME OnHOWIEHA Ha MHOrOYIEH M MHOTOWICHA Ha MHOTOYJIEH,
NIPUMEHATE (OPMYIIbI KBAJpaTa CyMMBI M KBAJpaTa pasHOCTH.

OcyIecTBAATE pasNokKeHHEe MHOTOUNEHOB Ha MHOXKHTENH ¢ MOMOLIBIO BEIHECEHHS 32 CKOGKH
0OLIEro MHOXKHTE/S], TPYNIMPOBKH CJIAraeMbIX, NpUMeHeHHUs GOpMYIT COKPAIEHHOTO YMHOKEHHS.

IIpumensTs npeo6pasoBaHms MHOrOUIEHOB /IS pelleHUs PasIHYHEBIX 327124 U3 MATEMAaTHKH,
CMEXHBIX IIPEIMETOB, U3 PeaTbHOM PaKTHKH.

HcnonesoBats cBoiicTBa creneHeil ¢ HAaTypanbHBIMH NOKa3aTeIAMH JUIS npeobpazoBaHus
BEIpaXKEHHUH.

YpaBHenus u HepaBencrea

Pewate JiiHeiiHble ypaBHEHMS ¢ ONHOM MepeMeHHOM, MpHUMeHss npaBuia Iepexoaa OT
MCXOJIHOTO ypaBHEHHS K PABHOCHIILHOMY eMy. [IpoBepaTh, ABNIACTCS JIM YMCIIO KOPHEM ypaBHEHHS.

IIpumenaTh rpadguyeckie MeTobl IPH PELICHUH JTHHEHHBIX YPaBHEHHH W UX CUCTEM.

[lox6upare npumeps! nap ducesn, SBAAOMWMXCS PELICHUEM THHEHHOTO YPaBHEHHUSA C IBYMs
NePEMEHHBIMH.

CTpouts B KOOPIMHATHOHW IUIOCKOCTM rpaduK JIMHEHHOTO YPaBHEHHS C JByMs
MEPEMEHHBLIMH, MOIB3YACH rPahPMKOM, PHUBOIUTE NIPUMEPhI PELIEHHS YPaBHEHHMS.

Pemate cHcTeMBl ABYX JIMHEHHBIX ypaBHEHWH ¢ JBYMs MEPEMEHHBIMM, B TOM YHCJIE
rpaduuecky.

Cocranare u pemarh JHHEHHOE YpaBHEHHE WM CHCTEMY JHMHEHHEIX YpaBHEHWH 10
YCIIOBHIO 33/1a4M, HHTCPIIPETHPOBATE B COOTBETCTBMM C KOHTEKCTOM 3a/a4YM IOJIyYEeHHBIN
pe3yJbTar.

DOyHKUHT

M3obpaxaTh Ha KOOpAMHATHOM MPAMOMH TOYKH, COOTBETCTBYIOUIHME 3aJaHHBIM KOOP/MHATAM,
JIy4H, OTPE3KH, HHTEPBAJIBI, 3aIIMCHIBATE YHCIIOBLIE MPOMEXKYTKH Ha alreOpandeckoM s3bIKe.

OrmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH M0 33J@HHBIM KOOPIMHATAM, CTPOUTH rpaduKy
nHeAHBIX QyHKUMA. CTpouTs rpaduk GyHKUMH y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMIT H3BECTHBIC 3aBUCUMOCTH MEX/1Y BETMUMHAMH: CKOPOCTD,
BpEMs, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTB, IIPOM3BOIMTENILHOCTD, BpeMs, 00BEM paboThl.

HaXxoiuTe 3HaueHHe (YHKIMH [0 3HAYEHHUIO €& apryMeHTa.

[lonnmare rpaduyeckuii cnoco6 mnpepcTaBieHus W aHanu3a MHGOPMALMHM, M3BIEKATh M
MHTEPIPETHPOBATL HHPOPMALIHIO U3 rpadKOB peabHEIX MPOLECCOB M 3aBHCHMOCTEI.

K xoHumy oOyyenus B 8 kuacce oOyyaromuiics MNOJNYYHT CHEAYIOLIME MPEIMETHBIE
pe3yabTaThl:



Yucia 1 BEIYHCICHUSA

Wcno/ib30BaTh HAUANBHBIE TPEACTABICHHS O MHOXECTBE JCHCTBUTCIBHBIX HHCET A1
CpaBHEHHsl, OKDYINEHMA W BBIYHMCIICHHH, n3o0paxarh JeHCTBUTENbHBIE YHCIA TOYKaMM Ha
KOOPAMHATHOM NPAMOH.

[MpuUMeHSATh MOHATHE apuMETHYECKOro KBAJPATHOTO KOPHS, HAXOMUTE KBAJPATHBIC KOPHH,
MCIIO/IB3Ys [PH  HeoOXOIMMOCTH KaNbKYJATOP, BBHIIOIHATH npeoOpazoBaHus  BBIPAKCHHH,
COZIepIKAIIMX KBAJPATHBIE KOPHH, MCTIOJB3Ys CBOHCTBA KOpHEH.

MCHonp30BaTh 3amkcy GONBIIMX M MANBIX YHCEN C TMOMOUIBIO JIECATHYHBIX ApoOed u
creneneit yucna 10.

AnreGpanyeckue BbIpaskeHHs

[IpUMEHATh TOHATHE CTENMEeHH C LEeJbIM TOKa3aTeseM, BBIMOJTHATL npeoOpazoBaHus
BBIPAXKEHNH, COJIEPIKAIIMX CTENCHH C IIEIBIM M0Ka3aTeIeM.

BEIMONHATL TOKIECTBEHHbIE NpeoOpa3oBaHMs palMOHANBHBIX BBIPAKEHWH Ha OCHOBE
MpaBuI AeHCTBUIA Hall MHOTOUIEHAMH U alreOpanyecKuMH IpoOamu.

PacknaasiBaTh KBaJIpaTHBIA TPEXUIIEH HA MHOXKHTEIH.

TIpuMeHATh Npeobpa3oBaHys BBIPAKEHUIA U PELICHUS PasIUYHBIX 33124 M3 MaTeMaTHKH,
CMEKHBIX TIPeIMETOB, U3 PeajbHOH MPAKTHKHU.

YpaBHeHHd H HePAaBEHCTBA

PewmaTh nuHeliHble, KBaJApaTHBIC YPABHEHHS W pallMOHANbHbIE YPABHEHHA, CBOJALIMECH K
HHMM, CUCTEMBI IBYX YPaBHEHUH ¢ IBYMS NEPEMEHHBIMH.

I[IpoBOAUTL MpoCTeiilline UCCNENOBAHUA YPABHEHWH M CUCTEM YPaBHCHWH, B TOM 4ucie C
npuMeHeHHeM rpadHyYecKuX Npe/CTaBleHui (YCTaHABIMBATh, HMECT JIM yPABHEHHE MIIM CUCTEMA
ypaBHEHHI PelleHHUs, C/IH HMEET, TO CKOJILKO, M TIpoYee).

[lepeXouTh OT clIOBECHOM (GOPMYIHMPOBKM 3aaud K e€ anreOpauueckoil Moiean c
TIOMOILBIO COCTABJIEHHs YPABHEHMS UM CHCTEMbI YPaBHEHMH, HHTEPIIPETHPOBATD B COOTBETCTBHH
¢ KOHTEKCTOM 3aJlayM MOJTy4EeHHBIH pe3ylbTar.

[IpuMeHAT CBOWCTBA YMCIOBBIX HEPABEHCTB JUIA CPABHEHHMS, OLCHKM, pEIIaTh JHHEHHbIE
HEPAaBEHCTBA C OJHOW TepeMeHHON M HX CHCTeMbl, JaBaTh TpaQUUecKylo HILIOCTPALMIO
MHO>KECTBA pelleHUi HepaBEHCTBA, CUCTEMbBI HEPABCHCTB.

DOyHKUHN

[ToHMMATL ¥ MCMOJB30BaTh (PYHKIIMOHAIBHBIE TIOHATUS M A3bIK (TEPMHUHEI, CUMBOJIMUCCKHE
0603Ha4YeHHMs), OTpENENATh 3HayeHue (GYHKLHU MO 3HAYEHHIO apryMeHTa, ONPEIEeNATh CBOHMCTBA
dyuxuum no eé rpaduxy.

CrpouTthk rpadku sneMeHTapHbIX GYHKLUHMI BUa:

y=kix,y=x2, y=x3,y=[x, y= VX, ONHCHIBATH CBOMCTBA UMCIOROH BYHKIMM 1O €&
rpaduky.

K xonuy o6yvyeHus B 9 knaacce oOydaroluiics MONIYyYUT Clefylolmue IpeIMETHbIE
pe3yJIbTaThl:

Yucna v BbIYHCICHHS

CpaBHHBaTh U YNOPAA0YHBATE pallMOHAIbHBIE U HPPAllMOHAJIbHBIE YHCIIA.

BrINoaHATE apudMeTHYeCKHe JeHCTBUA ¢ PalHOHAIBHBIMH YHCIIaMH, cOYeTas YCTHBIE H
MHUCEMEHHbIE MPUEMBI, BHITIOJIHATE BEIYUCIEHUS C HPPALIMOHAIbHBIMM YHCIaMMU.

Haxoauth 3HaueHMs cTeneHed ¢ LEJBIMH TOKa3aTelsiIMM M KOPHEH, BBIYMCIATH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUIA.

OxpyriaTh AeHCTBUTE/IbHBIE YHUCIIA, BBIIOIHATD IIPUKUIKY pe3yJibTaTa BEIYMCICHUH, OLIEHKY
YHMCIIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HepaBeHCTBA

Peware nuHeliHbIe M KBa/IpaTHbIE YPaBHEHUs, YPaBHEHHMS, CBOJAINNECS K HUM, MpocTeiiiine
ApoOHO-paLOHANIbHbIE YPABHEHHUS.
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Peware cuctembl ABYX nuHeHHBIX YPaBHEHHH ¢ JBYMA NEPEMEHHBIMH M CUCTEMbI JABYX
YPAaBHCHHH, B KOTOPBIX O/IHO YPAaBHEHUE HE SIBJISETCS JIMHEHEBIM.

Pemare TexcToBbIe 3anaun anreGpandeckum croco6om ¢ TIOMOIIBIO COCTABJICHHS YpaBHEHHS
I CHCTEMBI IBYX YPAaBHEHHUH C IBYMs [IEPEMEHHBIMH.

IlpoBoauTs mpocTeiimue wuccieaoBanms YPaBHEHMH M CHCTEM YpaBHEHMii, B TOM YHClle C
MPUMEHEHHEM IpapUUECKUX NpeACTaBIeHUi (ycTaHaBIMBATh, MMEET TH YpaBHEHHE MIM CHCTEMa
YPABHCHHH PELICHUS, €CITH UMEET, TO CKOJIbKO, U mpouee).

Pewats nuHeiiHble HepaBeHcTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh peleHHe
HEPABCHCTB HA YHCJIOBOH NPAMOH, 3aIIMCBIBATH PEIICHHE ¢ [IOMOILBIO CHMBOJIOB.

Pemate cucrembl NMHEHHBIX HepaBeHCTE, cuCTEMbI HEPABEHCTB, BKIIIOYAIOIIHE KBapaTHOE
HEPABECHCTBO, M300paXkaTh PEIICHHE CHCTEMBI HEPABEHCTE HA YHCIIOBOI NPAMOH, 3aIlUCBIBATh
PELIEHHE ¢ IOMOUIBIO CUMBOJIOB.

Hcnob3oBath HepaBeHCTBA MPH pellIeHHH Pa3iuyHbIX 3a1a4.

DyHKUHH

Pacriosnasate Qynkuyy usydennpx BuioB. [10Ka3biBaTh cXeMaTHYECKH pacroJio>keHue Ha
KOOP/IHHATHOM IJIOCKOCTH rpadMKoB GYHKUMIA BUMA: y = kx, ¥ = kx + b, y=kx y=ax2 + bx + ¢,
y=x3, y= \/x, Y = |x|, B 3aBHCMMOCTH OT 3HaYeHMIi K03()(DUIIHEHTOB, OMUCHIBATL CBOMCTBA
(byHKLMIA.

Crpouts M u300pa>kaTh cXeMaTHUECKH rpaguky KBaapaTUYHBIX (YHKUMH, OINMCHIBATH
CBOMCTBA KBAAPATUYHBIX QYHKIMH 110 MX rpadukam.

Pacmosnaeate kBanpatuunyio GyHkumuio no dopmyne, mpHBOAUTH NpUMEPHl KBaIPaTHUHBIX
(yHKUMI U3 peanBHOI KU3HH, PUZHKHM, FEOMETPHIL.

YucsioBblie n0ca10BATEILHOCTH H MPOTPECCHH

PacriosHaeate apudmeTHuecKylo U reoMeTpPHUYECKYIO MPOrpeccHy npyd pasHeIX crocobax
3aJJaHus.

BEImonHaTE BBEIMHCIEHHMS ¢ HCNONB30BaHMEM (GOPMYNI N-ro uieHa apupMeTHUECKOM MU
FEOMETPUYECKON MPOrPECcCHil, CYMMBI MEPBBIX N YICHOB.

H300paxats 4ieHbl Mocne10BaTeIbHOCTH TOYKAMH Ha KOOPAHMHATHO!M MIOCKOCTH.

Pewars 3ajaum, cBA3aHHBIE ¢ YUCIOBBLIMH TOC/IENOBATENLHOCTAMH, B TOM YMCIE 33134 U3
peaibHOM JKU3HH (C UCIIOB30BAHUEM KANBKYIATOPA, LM(PPOBEIX TEXHOJIOTHIA).
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TEMATHYECKOE ILTAHAPOBAHHE

7 KJIACC
KoJIH4ecTBO 4acoB DIEKTPOHHBIE
s HaumenoBanue pasaesioB M TeM (uadposbie)
Ne n/n ——— B KOﬁHTpOJﬂ:HhIc [Ipﬁam‘mrecxue 06pA3OBATEBHEIE
paboThl patoThI pecypesI
1 Uucna W BblUMCIEHMA. PaimoHanbHble 25 1 Bubauoreka 110K
- qHCa ) https://m.edsoo.ru/7{415b90
butnuorexa LIOK
2 e i i = L hitps://m.edsoo.rw/7f415b90
Bubnuorexa LHOK
2 s 2 P - https://m.edsoo.ru/7f41590 |
| butnuorexa 1TOK
| AoapmmiETEL EIpalprL. Oyme i ! https://m.edsoo.rw/7£415b90
Bubnuoteka 1OK
> R . : https:/m.edsoo.rw/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 5 0
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8 KJIACC

Konngecrso uacos DJIeKTPOHNBIE
HanmenoBanue pazmenoB ®  Tem (undposbic)
Ne n/n nporpamme1 — Kontpoasusie | IlpakTuueckue o0BpazoBaTebubie
paboThl paGoTs! pecypest

ButimoTexa [TOK
I_l Uncna u Bermcnenys. Kraapatusic kopHu 15 https://m.edsoo ru/7f4] Tafs
? Uucna u Beraucnenud. CTeNeHb ¢ LENBIM 7 BbubmoTeka 1LIOK
NoKasaresieM https://m.edsoo.ruw/7f417af8
3 AnreBpanyeckne BBIDBKCHHA. | 1 butnuorexa LOK
Kajpathsiii péxunen https://m.edsoo.ru/7f417af8
4 Anrebdpandeckne BBIPaKEHHS. 15 1 bubnuoreka [OK
AunreGpanyeckas apoos https://m.edsoo.rw/7f417af8
5 VYpasuenuss u HepameHcTBa. Keasmpatusie 15 1 bubmoTeka LIOK
YPaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHeHHs W HepaBeHCTRA. CHCTEMBI 13 bu6nnorteka LTOK

YpaBHEeHMi https://m.edsoo.ruw/7f41
b OK
7 Ypaenenus u Hepasencrsa. Hepasencrra 12 1 11_::1?:-?/?-:2:1100 w74 I}-};‘afS
Bubnuoreka LIOK
8 Dynkiyn. OCHOBHbBIC MOHATHS 5 https://m.edsoo.rw/7417af8

ps://m. 5
bubnnorexa LIOK
9 DynKumm. UneioBIe hyHKIIH 9 https://m.edsoo.ru/7f417af8
Bubnuotexa OK
10 INoeTopenue u 06o6meHne 6 1 httns:/m.edsoo.ru/TH lu'."afB
OBUIEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 102 5 0
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9 KJIACC

KoanvecTBo 4acoB DekTponnble l

Ne n/n HaunMeHoBanHe pa3ae/ioB " TeM K . e— (undpoBnie) ‘
0 nporpaMmel Bceero 06"Tp° pﬁ obpazoBaTe/ibHbIe |
paboThi paboTbl pecypest J

| Upcna u  BeluMcsaeHus.  JleHCTBHTENIbHbIE 9 BubnnoTexa 1IOK |
yucna https://m.edsoo.ru/7f419d08 |

2 VpagHeHHs] H HCPABCHCTBA. YPABHCHHA C 14 | bubnuorexa LOK
0/1HOii epeMeHHO#H https://m.edsoo.rw/7f419d08 |

3 Vpasuenua M HepaseHcTBa.  CHcTeMsl 14 | bubnuorexa LIOK
ypaBHEHHH https://m.edsoo.ru/7f419d08 |
Bubanorexa LIOK

4 Vpasuenus ¥ HepaseHcTa, Heparencrea 16 1 https:/m.edsoo. /7419408
Bubmotexka LIOK
. SRR 16 : https://m.edsoo.ru/7f419d08 |
BubnuoTexa LIOK

6 Yucrosele 110CIeA0BATENBHOCTH 15 1 https://m.edsoo.rw/7f419d08
7 INosTopenue, oGo0weHne, CHCTEMATH3ALMA 18 | bubnuorteka 1HOK
3HaHMi https://m.edsoo.ru/7f419d08 |

OBLEE KOJIMUYECTBO YACOB ITO [TPOI'PAMME | 102 6 0
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YYEBHO-METOJIHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI 111 YYEHHKA

* Aurebpa, 7 wiace/ Maxkaperues 10.H., Munmoxk H.I'., Hemkor K.U. u Apyruve 2022r,
AkuuonepHoe obmecteo «M3matenberso «IIpoceewmenuey

KHM 110 anrebpe k yueGuuky Makaperyesa [0.H.

METOAUYECKHE MATEPHAJILI AJIL YYUTEJIS

y4eOHUKH no anrebpe 7-9 KJIacChl Makaprrues IO.H. 2022r
KM o anredpe K yuyebHuKy Makapriuesa IO.H. 2022r
Iocobue mis noarororky yuamuxcs k OID noj peaakuueit Awenko U.B. 2023r

MUO®POBBIE OBPA3ZOBATEJJIBLHBIE PECYPCHI H PECYPCBI CETH HHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHL.RU
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