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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no npeamery «Marematukay (IpeaMeTHas 00JacTb
«Marematuka ¥ MH(pOpPMAaTHKa») Ha YpPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
cocraBjieHa B cooTBeTcTBHM ¢ OPII «Marematuka (0a30Bblii ypoBeHb) (st 5—9
KJIACCOB 00pa30BaTeNIbHBIX OpraHU3alMii)», pa3paboTaHHOU HAa OCHOBE TpeOOBaHUM
K  pe3yjbTaTaM  OCBOEHHMS  OCHOBHOW  OOpa3oBaTEeNbHOW  MPOTPaMMBI,
npeactaBieHHbIXx B DI'OC OO0, a Takke a Takxke ¢ yuétoM (enepanbHol padboueit
IIPOTPaMMBbl  BOCHUTAHUSA (®OIT 000, YTBEPKAEHHAS IIPUKA30M
Mumnnpocsemenus Poccun ot 18.05.2023 Ne 370).

AnreOpa sBHsieTCs OIHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO 0OILETro

o0pa3oBaHMs: OHA OOecTeYnBaeT U3yUeHNE IPYTHX TUCIUILINH, KaK €CTeCTBEHHO-
HAy4yHOTO, TaK ¥ TyMaHHUTAapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOIOJDKEHUsT 00pa30BaHUs U B TIOBCEIHEBHOM XU3HU. Pa3zButre y 00ydarommxcs
HAY4YHBIX TPEACTABICHUH O TPOUCXOXKICHUHW U CYIIHOCTH ajre0pamdecKux
abcTpakiuii, cnocode OTpakeHUs: MaTeMaTUYeCKO HayKOH SIBJICHUI U MPOIIECCOB
B MPUPOJEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAyYHOM
NO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHIUSI
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJIS aJlalTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydenue anreOpbl oOecleyuBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca alreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O00YyYaloUuIuXcs: OHM MCHOJB3YIOT JEIyKTUBHBIE W
WHIYKTUBHBIC PACCYXJICHHS, 0000IIeHHe U KOHKPETU3aI1Io, abcTparupoBaHue U
anajoruro. OOydenme  anreOpe  mpeAnojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATEILHON JIESITEIbHOCTH O00YyYaloluXcsi, IO03TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 SBISeTCs peaanu3ainuei 1eITeIbHOCTHOTO MPUHITUIA O0yYEeHHUS.

B cTpykType nporpaMmMsl yue6HOT0 Kypca «Anredpay» Ji1si OCHOBHOTO 00IEro
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJAUYECKUE JIMHUU:
«Uucna u BBUHCIEHUN», «ANTreOpandeckue BBIPAKCHUS», «YPaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxpas U3 3TUX coAepKaTelbHO-METOIUYECKUX
JMHUN pa3BUBAETCS HA MPOTHXKEHUU TPEX JIET U3yUEHUsS Kypca, B3aUMOJICHCTBYSI C
ApPYyTMMH €ro JuHusAMU. B Xoze wusydeHuss ydyeOHOro Kypca OOydYaromuMcs
HOPUXOJUTCS JIOTUYECKH PacCyXAaTh, UCHOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, MPEACTaBIECHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4YeCKOro 00pa30BaHus U CIIOCOOCTBYIOLINE OBIAJACHUIO O00YYarOIIMMHCS
OCHOB  YHHBEPCAJBbHOTO  MaTeMaThudeckoro s3bika. CopepkaTrenbHOH |



CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» sBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW st
JNadbHEHIIEro U3y4eHus: MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYarOIIMXCS
JIOTUYECKOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AJITOPUTMaMU, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsI IOBCEHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIETr0 0Opa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMM W HPPAlMOHAIBHBIMUA YHCJIaMH, (HOPMUPOBAHHUEM
peACTaBICHUN O IEUCTBUTEILHOM YHCIIE. 3aBEpIICHUE OCBOCHUS YNCIOBON IMHUM
OTHECEHO K CpeiHeEMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX alreOpandecKux JUHUN — « AITeOpandecKre BhIPaKEHUS
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOyHaroUIMXcCs
MaTeMaTHUYEeCKOTO armmnapaTra, HeOOXOJIUMOro ISl pelieHus 3ajlad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4. Ha ypoBHE OCHOBHOTO
obmrero oOpazoBaHusi y4eOHBIM MaTepHall TPYNIHUPYETCS BOKPYT PalldOHATbHBIX
BbIpOKCHUN. Anrebpa IEeMOHCTPUPYET 3HAUYCHHE MAaTEeMaTUKU Kak S3bIKa IS
MOCTPOCHUSI MAaTeMaTHYECKUX MOJICJICH, OMHCAaHWs TIPOLIECCOB U  SBJICHUM
peanbHOro Mupa. B 3anaun oOyuenus anredpe BXOAST TaKkKe JaldbHeHIIee pa3BuTre
AITOPUTMUYECKOTO MBIIIICHHSI, HEOOXOAMMOT0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, W  OBJIAJICHUE  HABBIKAMU  JIEAYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBanrue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Conepsxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0y4JaromuMHCsl 3HaHUN O (YHKIUSAX KaK BaKHEHIEeH MaTeMaTHYeCKOW MOJCIIH
JUTSL OTTMCAHUS M MCCIIEOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUN B IPUPOJIE U
obmectBe. M3ydeHne Marepualia CiocoOCTBYET Pa3BUTHIO Y O0yJarONTUXCs YMEHUS
UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEICTBA SA3bIKA MATEMATHUKH —
CJIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKIaJ B (opmupoBaHue
IPEACTaBICHUN O POJIU MaTEMAaTUKH B Pa3BUTUU [IUBWIN3ALUUA U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBI BKIIOYAET CIEMYIONIME OCHOBHBIC DPa3Jeibl COJCPIKAHUS:
«Uucma ¥ BBMHCIEHUN», «ANTreOpandeckue BBIPAKCHUS», «YPaBHEHUA W
HEpPaBEHCTBaY, « DyHKIIMNY.

Ha usyuenue yue6HOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kitacce —
102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heneno), B 9 kinacce
— 102 yaca (3 yaca B HeZIelIO).

B 9-om u B 8-oM knaccax mo 136 yacoB( | 4yac BblIelIeH Ha U3y4Y€HUE
BEPOSITHOCTU U CTATUCTUKH)



COAEPKXAHUE OBYUYEHUASA

7 KIIACC

Yucsa v BLIYUCTICHUS

JlpoOu OOBIKHOBEHHBIE W JICCSATUYHBIC, TIEPEXOJ OT OAHON (POpMBI 3amucu
npobeit k apyroil. I[loHsTHE palMOHAIBLHOTO YWCIIA, 3alKCh, CpPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucCeld. ApudMeTHYEeCKHe JEeUCTBUS C
palMoHaIbHBIMU YKcliaMH. PellieHne 3amad u3 peajbHOW MPAaKTUKU HAa YacTH, HA
TpoOHu.

CrereHb C HaTypaJibHBIM T[IOKa3aTeJeM: OIpejelieHrne, MNpeodpa3oBaHue
BBIpQKEHU Ha OCHOBE ONpEJIETICHUs, 3aTUCh O0NbIIUX yucenl. [IpolenTsl, 3anuch
IPOLIEHTOB B BHJI€ IpoOU U JpOOU B BHJIE MPOILIEHTOB. TpH OCHOBHBIE 3aJa4ll Ha
IPOLICHTHI, pEMIEHUE 3a7a4 U3 PEaIbHON IPAKTUKH.

[IpuMeHeHne TPU3HAKOB JACIMMOCTH, pa3lOKEHHE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCEN.

PeanpHpie  3aBUCMMOCTH, B TOM 4YHcle TipsiMas W oOpaTHas
IPOMOPLUUOHATBLHOCTH.

AJireOpanyeckue BbIpasKeHUs

[IepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEHHOM. JlonmycTuMbie
3Ha4YeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIUUYMHAMU B BUJIE
dbopmynbl. Beraucnenns o popmynam. [IpeodpazoBanre OyKBEHHBIX BBHIPAKECHUIH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBWwia MNpeoOpa3oBaHUs CyMM U
IPOM3BEICHUM, MPABUIIA PACKPHITHS CKOOOK U MIPUBEACHUS TIOIOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKA3aTEIIEM.

OnHouwieHnsl U MHOrowieHbl. CteneHb MHOrousieHa. CilokeHue, BBIYMTaHuE,
YMHOXEHUE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CYMMBbI
U KBajpat pazHoctu. Popmysia pa3HOCTH KBaApaToB. Pa3inoxkeHre MHOTOWICHOB Ha
MHOXHUTEIIH.

YpaBHeHUs 1 HEPpaBEHCTBA



VYpaBHEeHUE, KOpEHb YpaBHEHHUSA, IMpaBuja NpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJHOM IEPEMEHHOW, YHUCIO KOPHEU JIMHEUHOTO
YPAaBHEHUs, PEIICHUE IMHEWHBIX ypaBHEHUN. COCTaBIEHUE YPABHEHUH 110 YCIOBHIO
3a7ayu. Pelienue TeKCTOBBIX 3a7a4 C IIOMOLIBI0 YPABHEHUMN.

JIuneitHoe ypaBHEHHE C IByMs MEepeMEHHBIMHU U ero rpadguk. Cucrema IByX
JIMHEWHBIX YpaBHEHUM C JABYMs II€pEeMEHHBIMU. PelieHue cucreM ypaBHEHUU
croco0oM noAcTaHOBKU. [IpuMepsl perieHust TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM
YpaBHEHUM.

DOyHKUUMA

Koopaunara Touku Ha npsmoil. YucioBsle TpOMeXyTKH. PaccTostHue Mexmy
JIBYMs TOYKAMH KOOPJIHUHATHOUN MPSIMOA.

[IpsimoyronibHas cuctema koopaunat, ocu OX u Oy. AOGcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYyTIaMu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTei. [lonstre pynkuuu. I'paduk GpyHKImu.
CroiictBa Qyukiuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk dyukiuun y = [X|.
['paduueckoe penieHre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIIACC

Yucia 1 BHIYMCICHUSA

KBagpatueiii kopenb u3 uucna. [loHsTue 00 uUppanMOHAIBHOM 4YHUCIHE.
JecsTuunble TPUOIHKEHHST UpPAIlMOHAIbHbBIX yKcen. CBoiicTBa apuMeTHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHUE K TPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHUIM
Y BBIYMCJICHUSAM. [[€MCTBUTEIIbHBIC YHCIIA.

Crenens ¢ UenbpIM NIOKa3zaTesneM u €€ ceorictBa. CTaHapTHas 3allKiCh YNCTA.

AJire0panyvecKne BbIPasKeHU s

KBagpaTHblil TpEXWIEH, pa3iioKEHUE KBAAPATHOTO TPEXUWICHA HA MHOKUTEH.

AnreOpandeckass Jpodb. OCHOBHOE CBOMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHne, BBIYMTAHHWE, YMHOXXEHHE, JCJICHHE anredpandeckux JapoOei.
PanronanbpHbIe BRIpOKEHHS M KX TTPEOOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemenne ypaBHEHUI, CBOISIIIMXCA K JMHEHHBIM W  KBaJpPaTHBIM.
[IpocTeiimme ApoOHO-palIMOHATbHBIE YPABHEHUS.

I'paduaeckas mHTEpHpeTalis ypaBHEHUN C ABYMsI TIEPEMEHHBIMUA U CHCTEM
JMHEWHBIX YpPaBHEHUN C JByMs NEpeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMM.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.



YHuciioBple HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

DyHKUUMA

[Tonstue pynkuuu. OOIaCTh ONpeAeIeHNs U MHOXKECTBO 3HAUCHU I (DYHKIIMHU.
CrniocoObl 3a1anus (PyHKIIHIA.

I'padpux ¢dynkumuu. YUrenune cpoiicTB ¢yHkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUHNA, OTPaXKAIOLUX pPeaJbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLUIME TPSIMYI0 © OOpaTHYH MPONOPLUUOHAIbHBIC
3aBrcHMocTH, uX rpaduku. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelieHre ypaBHEHUI U CUCTEM YpaBHEHHI.

9 KUJIACC

Yucia v BbIYMCICHUS

PanmionanpHbie ynciIa, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHCUHBIC
JeCATUYHbIE TpoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE [IEWCTBUTENBHBIX YHCEN, apu(pMETHUYeCKue JEHCTBUSA C
NENCTBUTEIILHBIMU YUCIAMM.

Pa3mepbl 0OBEKTOB OKpYXAIOLIEr0 MHpPA, JIUTEIBHOCTh IPOLIECCOB B
OKpPY’KarOIIEM MHpE.

[Tpubnuxénnoe 3HaYeHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u oueHka pe3yJibTaTOB BHIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. PenieHne ypaBHEHU M, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASAIINXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoOHANIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3anad
anredpandyeckKuM METOIOM.

VYpaBHeHue ¢ AByMs NEepeMeHHBIMH M ero rpaduk. Pemienune cuctem IBYX
JIMHEVHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. PelieHne CUCTEM JIBYX YPaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil ctemeHW. ['padudaeckas
WHTEPIIPETAlMs CUCTEMBl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mniepeMeHHOW. KBanpaTHble HeEpaBEeHCTBA.



I'padprueckass wmHTEprpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JByMs
IIEPEMEHHBIMU.

DyHKUUMA

KBagpatuuynas ¢ynkuus, e€ rpadpuxk u cBoiicTBa. IlapabGona, kKoopauHATHI
BEPIIMHBI TapadoJibl, 0Cb CHMMETPUHU MapadOJIbL.

I'padukn byskmumit: y = kx, y = kx + b, y = kix, y = X3, y = VX, y = |X| u ux
CBOMCTBA.

YucaoBble NOCTEI0BATEIHHOCTH U NPOrpeccHu

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEI0BATEIbHOCTH
peKyppeHTHOH dopmMynol u GopmyJioit N-ro uieHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON TPOrPECCH, CYMMBI IIEPBBIX N UJICHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM U TEeOMETPUYECKOW Mporpeccuit
TOYKAMHU Ha KOOPJAUHATHOW IUIOCKOCTHU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
CroxHbIe IPOLIEHTHI



IIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHHUA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3ylTC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUSM  POCCHMCKHUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCIEIIHOW Mpo¢deCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM UHANBUIYAIBHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pPacCyXIEHUIH, YMEHHUIO BUIETbH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHUS LMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MAaT€MaTUYECKON KyJbTYpOH KaK CpPEACTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUINMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTBH), CPOPMUPOBAHHOCTHIO HABbIKA peieKCHH, TIPU3HAHUEM CBOETO IIpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXaloUed cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaroleil cpesibl, 0CO3HAaHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIe
YMEHUE YUYUTBHCS y JAPYTUX JIOACH, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMYIHpOBaTh U OLEHUBATH PUCKU U

MOCTIENICTBUS, (HOPMHUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJIUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIsl BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAUBATH APryMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CcMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeIbCKHE JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSAITEJIbHO YCTAaHaBIMBAaThb HCKOMOE U JaHHoOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 10 YCTAHOBJIECHUIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOATEIHHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTATh
NPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy TmpencTaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod ©u UxX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eJIsIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIA€MOI TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApY>KMBaTh pa3JIMYUE€ U CXOJCTBO IMO3ULIHMN, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayIMTOpUH;

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHMBUTyaIbHON
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHX 3a/1ay;

OPUHUMATH 1I€JIb COBMECTHOM JESATENbHOCTHU, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OrOBapUBATHCA,
00CyX/1aTh MPOLECC U Pe3ysIbTaT padoThl, 00001aTh MHEHHS] HECKOJIBKHUX
JIIO/IEH;

y4acTBOBAaTh B TPYyNHNHoBbIX (opmax paboTel (0OCYyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOJIHATH CBOIO YaCTh PaOOThI
U KOOPAMHMPOBATb CBOM JEWCTBUS C JPYTUMHU WIEHAMU KOMAaHJIb,
OLIEHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOLYKT IO KPUTEPHSM,
c(OopMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOICHCTBUS.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISTH IUIaH, AJITOPUTM pEUIEHUs 3adadyd (WU €ro
4acTh), BBIOUpaATh CIOCO0 pelIeHUs ¢ yUYE€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITHH.

CﬂMOKOHTpOHB, AMOIUOHAIBbHBIN MHTEJJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPY PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIESITEIbHOCTH TOCTABJICHHOM LIEJIN U
YCJOBUSIM, OOBSICHATh MPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKECHUS LETH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 kJjacce OOyYaromMiiCS TMOJMYYUT CIEAYIOIIHE
MpeMETHBIE PE3YIbTaTHI:

Yucsia ¥ BbIYUCTICHUS

BrinonusaTh, coueras YCTHbIE U MHCHbMEHHBIE MPUEMBI, apuMETHUECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUW APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OoT ogHOM (OPMBI 3amucu 4yuces K Japyrou (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUUHYIO JPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BBIMOTHATH TPUKUIIKY U OIEHKY Pe3ysIbTaTa BBIYMCIECHUM, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMHU.

[IpuMeHsTh TPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOKUTEIN HATYyPaTbHBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIIUYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh aliredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIeCCe OCBOCHUS yUeOHOT0 MaTepuarna.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrlimonHaTs nmpeodpa3oBaHus [EJI0T0 BEIPAKEHHS] B MHOTOYJIEH TIPUBEICHUEM
M0JIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BpINOnHAT yMHOXXEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyniecTBisATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHUS 32 CKOOKHM 00I11eTO MHOKUTEJIS, TPYINIUPOBKYU ClIaraeMbIX, IPUMEHEHUS
dbopMyT COKpaEHHOTO YMHOKEHHUSI.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEHICHUST Pa3IUYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJbHBIMU IOKA3aTENSIMH IS
peoOpa3oBaHUsl BEIPAKCHHIA.

YpaBHeHUs 1 HEPpaBEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
nepexoaa OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABigeTcs
JIM YHCTIO0 KOPHEM ypaBHEHUSI.

[IpumeHsATh rpaguyeckue METObl MPU PEIIECHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YpaBHEHUS C IByMs
NEePEMEHHBIMHU, MOJB3YACH TpaUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctemsl IBYX JIUHEWMHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocTaBisaTh M pewmaTh JUHEHHOE YypaBHEHUE WU CHUCTEMY JIMHEHHBIX
YpaBHEHMI 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy MOJy4YEeHHBIN pPe3yJbTar.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alMUCHIBATh YUCJIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAWMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

Haxonute 3Hauenue GyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPA()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K kxoHmy oOydenus B 8 kJjacce OOyYarOImMICSA TMOIYYUT CIECAYIOIIHE
IPEIMETHBIE PE3YJIbTAThI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJdbHbIE MPECTABICHUS O MHOXECTBE JI€UCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUS, OKPYTJICHUSI U BBIYUCIICHHUM, N300pakaTh NEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsTs NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHU, WCIIOJIB3YS TPU HEOOXOAMMOCTH KAIBKYJSTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACPKAIIUX KBAaJApPATHBIE KOPHH, WCIOJbB3YS
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJIBIIMX W MAJIBIX YKCEN C MOMOUIBIO JIECATUUHBIX
npobeit u crenenei yncia 10.



Aaredpanvyeckune BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEeHW C TIEeJBIM  [TOKa3aTelieM, BBIIOJHATH
npeoOpa3oBaHus BEIPAXKEHHM, COAEPIKAIIUX CTEIEHU C LEIbIM [TOKa3aTeJIEM.

BrITTOTHATH TOXIECTBEHHBIC TPE0Opa30BaHUS PAIMOHAIBHBIX BRIPAKCHUH HA
OCHOBE TPaBUJI ACHCTBUI HaJl MHOTOWICHAMH U aJITeOpandeCKUMHU IPOOSMH.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumenHsaTs peoOpa3oBaHmsl BEIPAXKCHUN JJI PEIICHUS Pa3IMYHBIX 3a/71a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemaths NMHElWHBIE, KBaJpaTHBIC YpaBHCHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMCHHBIMH.

[TpoBOIUTE MIpOCTEHIIINE UCCIASAOBAHNS YPABHCHHH M CUCTEM YpPaBHCHHM, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpaUUuECKUX MPEICTaBICHUH (yCTaHABINBATh, UMEET
M ypaBHCHUE WJIM CHCTEMa YPaBHCHHUH PEIICHHS, €CJIU HMEET, TO CKOJIBKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ aiareOpanveckoit
MOJICIA C TIOMOIIBIO COCTaBJICHUS YPAaBHCHHUS WJIM CHCTEMBI YpaBHCHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3aJa4d IMOJYYCHHBIH pe3yiIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHMUSI, OILICHKH, pellaTh
JMHEHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpapuuecKyro
WUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM MO 3HAYCHHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

CtpouTth rpadyKu JIEeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x,y=x2,y=x3,y = |X|, Y = VX, OIHCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHNE
IIPEIMETHBIE PE3yIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAIMOHALHBIE YHCTIA.

BrimonaaTs apudMeTndeckne ASHCTBUS C PallMOHATLHBIMU YUCIaMH, COUYETas
YCTHBIC W TIMCHMEHHBIE MPHUEMBI, BBITIOJIHITh BBIUMCICHUS C WPPANUOHATHHBIMU
YHCIIAMH.

HaxonuTe 3Ha4eHMS CTETICHEH C EeTBIMU MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyTasTh JEWCTBUTEIBHBIC YHCIA, BBIMIONHATh NPHUKUAKY pPe3yJibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.



YpaBHeHUS U HEPABEHCTBA

Pemats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILINECS K HUM,
pocTerme ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

Pemate cucteMbl OBYX JIMHEWHBIX YPaBHEHMH C JBYMS IIEPEMEHHBIMH U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIISIETCS JTUHEHWHBIM.

Pemiath TeKCTOBBIE 3ajayM alreOpauvdecKuM CIOCOOOM ¢ TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WUJIM CUCTEMBI JIBYX YPAaBHEHUN C JBYMs IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C MPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET
JU YpaBHEHHE WJIM CHCTEMAa YPAaBHEHUM PELIEHHUs, €CJIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHre HEPAaBEHCTB Ha YMCIOBOW MPSIMOM, 3alUCHIBATh PELIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrteMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300paxkaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOi, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3biBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM IJI0CKOCTH IpadukoB QyHKIM Buaa: y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (YYHKITHHA.

Crpouth M n300pakaTh CXeMaTH4YECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OMMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUI 1O UX Tpadukam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (popmylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PU3UKH, TEOMETPUH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOTPecCuH

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TTPH Pa3HBIX
croco0ax 3a7aHusl.

BhIMIONHATS  BBIYHCIICHUS C  HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemates 3agaum, CBA3aHHBIC C YHCIOBBIMH IIOCIIEIOBATEIHHOCTIMH, B TOM
YHCIIe 3a/1a4d U3 PeaTbHOM JKU3HU (C UCIOJIB30BAHUEM KaJIbKYISITOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Kontpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeUUCiICHUs. ParnoHanbpHbIe o5 1 4 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
. 2
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
0
> TosTopenne u 0bodmente 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10O
- 102 5 13

I[TPOTPAMME



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

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
. 2
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 1 bu6moreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebGpanyeckue BbIpaKEeHHUSL. 5 1 1 bubnuoreka [IOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 5 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 3 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 5 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
. 2
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https://m.edsoo.ru/7417af8
bubnuoreka [JOK
. 0
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
o DyHKwHH. Tncn0BLIC PyHKIIHA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1 0
OBTOpEHHE i 0600meHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
. 102 5 14

[TPOTPAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 VYpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 1 ) bubmuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 ) bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
. 2
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 httns://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
2
> Dyniunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
2
6 YwucnoBsie MOCIEI0BATEILHOCTH 15 1 https:/m.eds0o.ru/7£419d08
7 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 11
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