MYHULIUITAJIBHOE BYOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXIEHUE CPE/IHAA
OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel10 I'. CAJIBCKA

«PaccMoTpeHo» «CorJsacoBaHo» «YTBepxKIa»

PykoBomutens MO 3amecTuTens qupekTopa mo YBP Hupexrop MBOY COIII NelO .
yauTenen matematuky, MbBOY COII NelO r. Canbcka Canncka

MHQOPMATHKH U PU3UKH Hocauesa M.A. Pomanenko M.A.
DHUO pyrosooumenst «30» aBrycra 2023 . IMpukas Ne 193 ot 30.08.2023r.

ITpotokon Ne 1 ot
«29» aBrycra 2023 1.

Pabouas npoepamma
y4e0HOro Kypca «Anreopa
/-9 Kknacc

PaccMoTpeHa 1 peKOMeH/10BaHA K YTBEP:KIEHHIO Ha
3aceJaHUM MeIArorn4ecKoro COBeTa ImKoJIbl
npoTokoJg Ne 1 ot «30» aBryera 2023 r.

2023-2026 yueOHbIi roj



MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kkypca «Anredbpa» Ha YypOBEHb OCHOBHOI'O OOLIETo
oOpa3zoBanus ans oOyyaromuxcs /—9-x kimaccoB MBOY COIII NelO r.Canbcka paspaboTana B
COOTBETCTBUM C TPEOOBAHUSIMMU:

o ®enepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e ipukaza Munnpocsemenust ot 31.05.2021 Ne 287 «O06 yrBepxaenuu (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOTO O0IIETro 00pa30BaHUsM;

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «OO6 yrBepxkacHuu (HenepaabHOM
00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 0011eT0 00pa3oBaHus»;

e mpuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka
OpraHu3alliil ¥  OCYIIECTBJIIEHUS  00pa30BaTENbHOW  JNEATENBHOCTH IO  OCHOBHBIM
00111e00pa30BaTesIbHBIM IIporpaMMaM — 00pa30BaTelbHBIM IPOrpaMMaM HayaJbHOTO OOIIEro,
OCHOBHOT'O O0IIIETro U CpeaHero odmero 00pa3oBaHus»;

e CIT 2.4.3648-20 «CaHuUTapHO-IIHAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusIM
BOCIIUTaHUSI W OOYUYCHHsI, OTIAbIXa M O3IOPOBJICHHUS AETEH M MOJIONCKHY», YTBEPKICHHBIX
MOCTaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpava oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'wrmennyeckne HOPMATHUBBI M TPEeOOBaHUS K OOECIICYECHUIO
OezonmacHOCTH ®  (WaM) OE3BPEINHOCTH IS 4YelloBeKa (aKTOPOB Cpelabl  OOMTaHUS»,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e KOHLIETIIIMM PA3BUTUS MAaTEMaTH4YECKOTO 00Opa30BaHUs, YTBEPKIACHHOM pacHopsKeHUEM
[TpaBuTenscTBa oT 24.12.2013 Ne 2506-p;

e yueOHOr0 M1aHa ocHOBHOTro obuiero oopasosanuss MbOY COI Nel0 r.Canbcka;

e ¢enepanbHOil pabouell mporpammbl yuyeOHOro Kypca «AinreOpa», KOTOPbIH BXOIUT B
cocTtaB yueOHoro npeamera «MareMaTHKay.

Pabovas mporpamMMa OpHEHTHpOBaHAa Ha IEJEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi pabouell mporpamMme BOCIUTaHHUS M B pabodeil mporpamme Bocnutanus MBOY
COIII Ne10 r.Canbcka.

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecreunBaeT u3yd4eHue IpYrux AUCHUILINH, KaK €CTeCTBEHHO-HAyYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TIPOJIOJDKEHUSI 00pa30BaHMsI U B TIOBCETHEBHOW KHU3HH.
PasButue y oOyd4aromuxcs HayuHBIX NpPEJCTaBICHUH O MPOUCXOXKACHUU U CYLUIHOCTH
anreOpandyeckux abCTpakiui, crnocode OTpakeHHsl MaTeMaTHMYecKOil HayKol SBIEHUH U
IPOIIECCOB B TPUPOAE MU OOLIECTBE, POJIM MATEeMaTHYECKOTO MOJETUPOBAHHUS B HAyYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS M KAaueCTB
MBIIIEHHs, HEOOXOAMMBIX Ui aJanTalMd B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yueHue
anreOppl o0ecTrieynBaeT pa3BUTHE YMEHHS HAOII0/1aTh, CPAaBHUBATh, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM
NEeNCTBUS W BBIBOABI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca ainredpbl odecreunBaeT
pasBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIMXCA: OHM HCIOJB3YIOT JE€AYKTUBHBIE H
WHIYKTHBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETHU3AIHWIO, a0CTparupoBaHWE M aHAJOTHIO.
OOyuenue anrebpe MpeAnoyiaraeT 3HAUYUTENIBHBIH OO0BEM CaMOCTOSATENBHOM JESATETLHOCTH
00yJaromuxcsi, IO3TOMY CaMOCTOSITEIbHOEC pEIICHHE 3aJad  sBISETCS — peallu3aluei
ACATCIIBHOCTHOI'O IIPUHIMAIIA OGy‘-ICHI/DI.

B crpykType mnporpammbl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJAEP)KaTEIbHO-METOAMYECKUe JMHUM: «Yucna u
BBIYUCIICHHSY, «AJNTeOpanveckue BBIPAXCHUs», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIHM».
Ka)KI[aH N3 3TUX COACPIKATCIBbHO-MCTOAUYICCKUX JIMHUHN Pa3sBHUBACTCA HA NPOTAKCHHUU TpéX JICT
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U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JMHUAMH. B Xone u3ydeHus: yaeOHOro Kypca
00y4aroIuMCs TPUXOAUTCS JIOTHYECKH PacCyKIaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M € 3THUM B IporpaMMy y4eOHOT0 Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTU4YecKOro oOpa3oBaHHs U
CIOCOOCTBYIOLIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHMBEPCAIbHOIO MaTEMaTHUECKOIO
a3bika. ComepxKaTenbHOM U CTPYKTYPHOM O0COOEHHOCTHIO y4eOHOTo Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHuM «Yucia W BBIUUCICHHS» CIYKUT OCHOBOM ISl JalibHEHIIEro
U3YyYEHHs] MAaTEeMaTUKH, CIIOCOOCTBYET DPA3BUTUIO y OOYYArOMIMXCS JIOTMYECKOTO MBIIUICHHS,
(bOpMHUPOBAHUIO YMEHHSI IMOJIb30BATHCSI AITOPUTMAMH, a TaKkKe MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MMOBCETHEBHOM XHM3HHU. Pa3sBuUTHE MOHATHS O YHCIE HA YpOBHE
OCHOBHOTO 00I11er0 00pa30BaHUsl CBS3aHO C PAlMOHAIbHBIMU M MPPALMOHAIBHBIMH UYHCIAMU,
dbopMHUpPOBaHUEM TIPEACTABICHUI O JEUCTBUTEILHOM 4YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIOBOM
JMHUH OTHECEHO K CpelHeMY 0011eMy 00pa30BaHUIO.

CogxepxaHue JBYX alreOpandecKux JMHUH — «AnreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMUPOBAHHUIO Yy  OOydYarommxcs
MaTeMaTHYECKOro amnmapaTta, HEoOXOJWMOTro i pEeHICHUs 3aJad MaTEeMaTUKH, CMEXHBIX
MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE 0CHOBHOrO 00I11er0 00pa3oBaHus
y4eOHBI  MaTepuajl TpPYNIUpYeTcs BOKPYT  pallMOHAIBHBIX  BBIpaXeHWH.  AnreOpa
JEMOHCTPHUPYET 3HAUCHUE MATeMAaTUKH KaK s3bIKa JJI MOCTPOCHUS MaTeMaTHYEeCKHX MOJENeH,
OTIHCAHMsI TIPOLIECCOB U SIBIICHUH pearbHOr0 Mupa. B 3amaun oOydeHus: anredpe BXOIAT TaKKe
JaNbHEWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B YAacCTHOCTH, IS
OCBOCHHMS Kypca WH(GOPMATHKH, W OBJAJCHWE HAaBBIKAMH JCTyKTHBHBIX PaCCYKICHHM.
[TpeoOpa3oBaHue CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOPa)KEHMs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanre  (QyHKIMOHAIbHO-TpaUUYECKOW JIMHUM  HAIEIeHO Ha  MOJy4eHHe
o0ydJaronuMucs 3HaHUN 0 QYHKIHMSAX KaK BaKHEWIEH MaTeMaTHYECKONW MOJENHU ISl ONUCAHUS
U HCCIIEZIOBAaHUS Pa3sHOOOPA3HBIX MPOLIECCOB M SBJICHUN B mpupoje U oOmectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pa3BUTHIO y OOYYAIONIUXCS YMEHHUS MCIOJIb30BaTh pa3InYHBIC
BBIPA3UTEIbHBIE CPENICTBA s3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CUMBOIIMYECKHE, TpaduvecKue,
BHOCHUT BKJIAJ] B ()OPMHPOBAHHUE TMPEJICTABICHUI O POJIM MATEMATUKH B Pa3BUTHH ITMBIIIN3AIIH
U KYJIBTYpPHI.

CormacHo y4yeOHOMY TUTaHy B /-9 Kilaccax u3ydaercs Yy4eOHBIH Kype «Aunredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC pa3lieiibl cofepkaHus: «Uucia ¥ BBIYHCICHUSY,
«AnreOpanyeckne BHIPAKEHU», «Y paBHEHUS U HEPABEHCTBa», « DyHKIIMN.

Ha u3ydenne yueOHOro Kypca «Anredpa» oroautcst 306 gacos: B 7 kinacce — 102 yaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 waca B Henemo), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucia ¥ BbIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHOM (OopMBI 3amucu Jpodel K
apyroi. IloHsATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPSIOYNBAHUE PALIMOHAIBHBIX
qrcen. ApudMeTHuecKue IeHCTBHUS ¢ pallMOHAIBHBIME YUclIaMu. Perienue 3a1a4 U3 peaibHOM
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesIeHue, Mpeodpa3oBaHue BHIPAKEHUHN Ha
OCHOBE OIpe/esIeHHUs, 3aIUCh 00bIINX yKced. [IponeHTsl, 3anucy NpoLUeHTOB B BUAE ApoOHU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 3a/laud HA MPOICHTHI, PEIICHUE 3a/1a4 U3 PealbHOU
IIPAKTUKU.

[TpyMeHeHre NPU3HAKOB JAETUMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIN HATYPaJIbHbIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHATBHOCTH.

Auredpanyeckune BbIpasKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUS C IEPEMEHHOW. JlomycTuMBble 3HAYECHHUS
nepeMeHHbIX. IIpencraBieHue 3aBHCHMOCTH  MEXJY BEJIMUYMHAMM B BUAE (QOPMYIIBL.
Brraucnenus mo ¢popmynam. [IpeoObpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIECTBEHHO PAaBHBIC
BBIP@)KEHUS, IPaBUIa NPeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBUila PaCKPbITUS CKOOOK U
NPUBEICHUS IOJOOHBIX CITaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHorouseHbl. CreneHb MHOrousaeHa. CioxeHHe, BHIYMTaHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOMKEHMS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB Ha MHOKHUTEIH.

YpaBHeHHUs M HEpABEHCTBA

VYpaBHeHHEe, KOPEHb ypaBHEHHS, ITpaBuiia MpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHIBHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWMHOIO YpaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. COCTaBI€HHE YPAaBHEHHMH IO YCIOBUIO 3anadd. Pemenue
TEKCTOBBIX 33/]1a4 C TIOMOIIbIO YpaBHEHUI.

JluneliHOe ypaBHEHHE C ABYMS NepeMeHHbIMH U ero rpaguk. Cucrema AByX JUHEHHBIX
ypaBHEHUW C JABYMsI TepeMEHHBIMHU. PelleHne cucTeM ypaBHEHUW CIIOCOOOM TMOJICTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7ayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmod. YUuciioBele NpoMEXyTKU. PaccrosiHue Mexay AByMs
TOYKaMH KOOPJAWNHATHON MPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca U opauHAaTa TOYKU HA
KOOpAMHATHON TuiocKocTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue Qynxmuu. I'padpuk ¢ynkuuu. CpoiicTBa (QyHKUIUMH.
Jluneitnas ¢yukiys, e€ rpaduk. ['paduk GpyHkimu y = |X|. ['paduueckoe perieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC
Yucia ¥ BbIYHCICHHUA
KBanpatHelii kopeHb u3 uncina. [loHatue 00 uppanuoHANbHOM uucie. JlecsaTuuHbIC
NpUOJIMKEHNsT UppalMOHaNbHbIX yncen. CBoiicTBa apupMeTHUECKUX KBAaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K IMpeoOpa30BaHUIO YHCIOBBIX BBIPRKEHUH M BBIYMCICHUAM. JleficTBUTENbHBIC
YHCIIa.
Crenens ¢ 11eNbIM NT0Ka3aTeaeM U €€ cBoiicTBa. CTaHaapTHas 3alKCh YKUCIA.



Auredpanyeckne BbIpasKeHHUs

KBanpaTHblil TpEXwieH, pa3nokeHue KBaJpaTHOTO TPEXUICHA HA MHOXKUTEIIH.

Anrebpanueckas apoOb. OcHOBHOE CBOWCTBO anreOpanyeckor apobu. Croxenue,
BBIUUTAHUE, YMHOXKEHUE, AeJeHHUEe anredpandeckux ApoOei. PanuoHanbHble BBIpDAKEHHS U UX
peoOpazoBaHue.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHnue, (opmyina KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOASIIMXCA K JIMHEHWHBIM M KBaApaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMs INEPEMEHHBIMM U CHCTEM JIMHEHHBIX
YPaBHEHUN C JIBYMs IIEpEMEHHBIMHU. IIpuMepsl pelIeHHs] CUCTEM HEIMHEUHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpanduecKuM CIIocoOOM.

YucnoBele HepaBeHCTBA M UX CBoicTBa. HepaBeHCTBO ¢ OJHOW NEpeMEHHOI.
PaBHOCMIIBHOCT HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JMHENWHBIX HEPABEHCTB C OIHOM NEepEeMEHHOM.

DOyHKUUHA

[Tonstue ¢pynkuuu. OONaCTh ONpeNeeHUs] U MHOXKECTBO 3HaueHUH QyHKIuu. CriocoOsl
3a1aHus QYHKIIUM.

I'paduk ¢dynkuuu. Yrtenwe cBoiicTB QyHkuuu no e€ rpaduky. [lpumepst rpadukos
(GyHKIMH, OTpa)XarolyX peaabHble IPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO NPONOPLUUOHAIBHbBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxupn y = X2, Y = X3, y = \x, y=|x|. [paduteckoe pemrenne ypaBHEHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHbie uncia, UppalMoOHANIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE JeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIIa KaK OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTENIbHBIX YUCET U KOOPAUHATHOW MPSIMOIA.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JeHCTBUTENBHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKpYXKAlOIIEro MHpa, UIMTENBHOCTh IPOILIECCOB B OKPYXKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NPUOMIKEHUs. OKpYIJeHHE YHCell.
IIpuknka v OLIEHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHUs M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOIAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. IIpumepsl penieHuss ypaBHEHUN TpPETbed M 4YETBEPTOM CTENECHEU
Pa3IoKEHUEM HAa MHOKUTEIIN.

Penrenue JIPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemrenue TEKCTOBBIX 3a1aq
areOpanyeckuM METOZIOM.

VYpaBHeHHE ¢ JBYMsI TEpEMEHHBIMH M €ro rpaduk. PemeHune cuctem NIByX JTWHEWHBIX
YpaBHEHUN C [ByMs IIEpEMEHHBIMU. PellleHne CUCTEM ABYX YpPaBHEHHUM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpol cremneHu. [ padudeckas WHTEpIIpeTaIids CUCTEMbI YpaBHEHHUHN C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CIIoCoOOM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IepeMEHHOH. PelleHHe CUCTEM JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOM. KBamparneie HepaBeHcTBa. ['paduyeckass MHTEepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyuxnmit: y = kx, y = kx + b, y = k/x, y =x3, y = \x, y = |X| , u ux cBoiicTsa.

Yucii0BbIe N0CJI€10BATEIbHOCTH U MIPOrPecCHH

[lonsiTve YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dbopmyrioit u popMyIoi N-TO YIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccun.  @Dopmynasl  N-TO  4ieHa
apuQMEeTUYECKOI U FeOMETPHUUECKON MPOTPECCHii, CyMMbI IEPBBIX N YJICHOB.

N300paxeHne 4jieHOB apU(PMETHUECKON MW TeOMETPUYECKON MPOrpeccuil TOYKaMU Ha
KOOPJAMHATHOM MJIIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHITUAIbHBIA poCT. CII0AKHBIE IPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS TIPOrpaMMbl y4eOHOTO Kypca «Anredpay»
XapaKTEepPU3YHOTCS:

1) maTpuoTnyecKoe BOCIUTAHUE:

MpOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOAIIEMY POCCHUIICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKEHHSIM POCCHIUCKMX MATEeMaTUKOB M POCCUUCKOMN
MaTE€MaTUYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHHUM B APYIMX HAYKAaX U MPUKIIAIHBIX
chepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEN TpakJIaHWHA U peaiu3alliyd €ro TIpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPaxAaHCKOTO 00I1ecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITHUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKCHUU
HayKH, OCO3HAHUEM BKHOCTU MOPATBHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCINTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacTHE B PEIICHUU MPAKTUYECKHX 3a/Jad MaTeMaTHYeCKOU
HANPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MATEeMAaTUYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCe
KU3HH JIJIST YCTIENTHOW MpodeCcCHOHATBHON EATeTbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
KU3HCHHBIX TUTAHOB C YYETOM JTMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CITOCOOHOCTBI0O K DMOIIMOHATBLHOMY M AICTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3314, PEIICHHUH, pacCyKIeHUH, YMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTaIel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENIOBEKa, MPHUPOABI U OOINECTBA, NOHHMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4YelIOBEUECKOH MAeATeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIS Pa3BUTHS [IUBUIIU3ALINH, OBJIAJICHUEM SI3bIKOM MAaTEMATUKH U MAaTEeMaTHYE€CKOM
KyJIbTypOM KaK CpEICTBOM IIO3HaHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;



6) ¢u3nyeckoe BocnuTaHue, (opMHpPOBaHWE  KYJIbTYPbI  3I0POBbSI W
IMOLHMOHAIBHOIO 0J1ar0MOJIyYHsI:

TOTOBHOCTBIO TNPUMEHATh MaTeMaTHYeCKHWE 3HAaHUS B HWHTEpPECax CBOEr0 3/0POBBS,
BEJICHHS 3/I0POBOro 00pa3a >KU3HU (3J0pOBOE NMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
NPU3HAHNUEM CBOETO IPaBa Ha OUIMOKY M TaKOTO K€ IpaBa APYroro 4esioBeKa;

7) 9K0JIOTHYEeCKOe BOCTIMTAHME:

OpHEHTaluel Ha NMPUMEHEHWE MaTeMaTH4eCKUX 3HAHWU Ui pelieHus 3ajad B 00JacTu
COXPaHHOCTH OKpY’Karolleld cpepl, IUIAHWPOBAHHUS IOCTYNKOB W OIEHKH HMX BO3MOXHBIX
HOCJICACTBUH JJISI OKPY’KAIOIIEH Cpebl, OCO3HAHUEM TJI00aIbHOTO XapakTepa KOJOTHYECKHX
npoOJIeM U yTel UX PEIICHHUS;

8) aganTanus K N3MEHSIOIIMMCSI YCJI0BHSIM COLHAILHOI W IPHUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPENIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JIeSTEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA y APYTHX
Jro/Iel, MpUOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUH W3
OIIBITA PYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHHM, B TOM 4HCiIe (HOPMYyITUPOBATH HUJICH,
HOHSTHS, THIIOTE3bl 00 OOBEKTaX W SIBICHUSAX, B TOM YHCJE paHee HEM3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0O KaK BBI3OB, TPEOYIOMMN KOHTPMEpP, KOPPEKTHPOBATH NPHHUMAEMbIEC PEIICHHUS H
JeUCTBHA, OPMYIHPOBATH U OLICHUBATH PHCKU M MOCIEACTBU, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jiornyeckune 1eMCTBUA:

® BEBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKA MaTEMAaTHUYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITHSIMH, (HOPMYIHUPOBATH OMPEICICHUS MOHSITHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 0000IICHHS
U CpaBHEHUs, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIHUPOBATH U MPEOOPa30BHIBATH CYXICHUS: YTBEPIUTEIbHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE,

® BBIBISATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOPEUns B (DaKTax,
TAHHBIX, HAOMIOJCHHSIX W YTBEPXKACHHSIX, MpenjaraTb KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

e JlelaTh BHIBOJIBI C HCIIOJH30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U UHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

e pa3duparTh JIOKa3aTeNbCTBA MaTEeMAaTHYECKUX  YTBEpXKIEHHH (TpsMble ¥ OT
POTHBHOTO), IPOBOJTUTH CaMOCTOSITEITEHO HECJIO)KHbIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTPAaWBATh APTYMEHTAIMIO, MPUBOJUTH NPHUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHS,

e BpIOMpaTh CHOCO0 pemieHus y4eOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOASIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

® CNOJNB30BaThb  BOMPOCHI  KAaKk  HMCCIEAOBATEIbCKUW  MHCTPYMEHT  IO3HAHUS,

dbopMyIupoBaTh BOITPOCHI, (dbuxcupyromue MIPOTHBOPEYHE, npo0emy,



CaMOCTOATCIIBHO YCTAaHABJIMBATb HCKOMOC W JAaHHOC, q)OpMHpOBaTL rumnoTesy,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHCHHE;

POBOJUTHh IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUTAHY HECIIOXKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE MCCIICJIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

caMoCTOsITeNIbHO  (hopMyarpoBaTh O0OOOIIEHHMST ¥  BBIBOJABI IO  pe3ysibTaTaM
NPOBENEHHOTO HAOJIIOJICHHS, UCCIICIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJTYyYCHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MIPEIIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX
JUISl peLLeHUs 3a1a4u;

BHIOMPATh, aHATM3UPOBATh, CHCTEMATU3HPOBATh W HHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

BbIOMpaTh (hOpMy MpeCTaBIeHU HHPOPMALIMK U WIUTIOCTPUPOBATH pelIaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMALIMU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTENIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSAMHU M LEIAMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXXaTh CBOK TOYKY 3pEHUS B YCTHBIX HU
NUCHMEHHBIX TEKCTAaX, JaBaTh MOSCHEHH TI0 X0y PEIICHHS 3a7adi, KOMMEHTHPOBATh
HOJYy4YEeHHBIH pe3yibTar;

B X0JIe 00CYKIEHH 33a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIAaeMOM TEMBI, IIPOOIIEMBI,
pemaemMoi  3aJayd, BBICKa3bIBaTh WJEW, HAIlCJIEHHbIE Ha TIOMCK peIIeHus,
COIOCTABJIATh CBOM CYXACHHUS C CYXICHHSIMHU JpPYTUX YYaCTHHKOB JAMAjora,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIMI, B KOPPEKTHOH hopme popMyIupoBaTh
pasHoIIacHsi, CBOM BO3PAKEHMS,;

NPECTaBIATh PE3YAbTATHI PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIETOBAHMS, MTPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUICHUS C YYETOM 3ajad MpEe3eHTANUU U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYAIBHOH pPaOOTHI
NIPY PEIICHNN YIeOHBIX MaTeMAaTHIECKHX 3a/1a4;

NPUHUMATD 11eJTb COBMECTHOMN JESATEIBbHOCTH, IMJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pacmpeaensTb BUABl padoOT, JOroBapuBaThcsd, OOCYXIaThb Mpolecc Hu
pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTsl (0OcyxaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMBl U JPYTHE), BBHIIOIHATH CBOIO 4acTh pabOThl U KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTMMHU YICHAMH KOMaHJbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B
OOIIMK TPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIC YyHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranusanus:

CaMOCTOSATENIFHO COCTABJIATH IIJIaH, AJITOPUTM pPELICHUS 3a1add (WIM €ro 4acTh),
BBIOMpPATh C€Hoco0 pemeHuss ¢ y4€TOM MMEIOLINXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPHAHTHI PEIMICHUH C y4ETOM
HOBOH MH(}OpMAIIH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIA HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IpoIiecca M pe3yabTaTa peleHHs
MaTeMaTUYECKOH 3a7auu;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PELIECHUM 3aJa4yd, BHOCUTh
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBHE PE3yjbTaTa AESTEIbHOCTH ITOCTABJIEHHON LENN U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTM)KEHUS WM HEJOCTHKEHMS LENIH, HAaXOOUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 KJjacce OOyYarOIIMiiCS TMONYYHUT CIEAYIOIIUE MpeIMeTHbIC
pe3yJIbTaThl:

Yucsia ¥ BbIYUCICHUSA

BeImonHATh, coueTas YCTHBIE M NUCbMEHHBIC NMPHEMBI, apU(PMETHYECKHE NEHCTBHUSA C
palMOHaIbHBIMH YHCIAMU.

HaxoauTe 3HaueHWs YHUCIOBBIX BBIPAKEHUH, MPUMEHSATH pPa3zHOOOpa3HBIE CIOCOOBI U
npuéMbl BBIUMCICHHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMKCH YKCEN K IPYroi (MpeoOpa3oBbIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0OUMBATH palliOHAIbHBIE YHCIIA.

OxpyrisTh 4ncna.

BbINOMHATE NPUKUIKY U OLEHKY pe3yjbTaTa BBIUMCICHUM, OLEHKY 3HAYEHHI YHCIOBBIX
BBIPAXEHUI. BBINIOIHATE AEUCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU IT0KA3aTEISIMU.

[TpyMeHsTh PU3HAKU JEIMMOCTH, Pa30XKEeHNE Ha MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJINYMH,
IPONOPLUOHAILHOCTBIO BEIMUNH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTAaThl pELICHUs 3aa4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIpasKeHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepHarna.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAYEHUSAX [TEPEMEHHBIX.

BoimonHaTe npeobpazoBaHus LENOro BhIPaXXEHUs] B MHOTOWIEH MPUBEACHUEM IOA00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOTHATE yYMHOXKEHHE OJIHOYJIEHAa Ha MHOTOWIEH M MHOrO4YjieHa Ha MHOTOYJIEH,
IPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBIITh pa3ioK€HUE MHOTOWIEHOB Ha MHOXXHMTEIU C IOMOIIBIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKUTENsS, TPYNIIHUPOBKH CIIAaraeMbIX, MPUMEHEHUS (OPMYIN COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpa3oBaHUsl MHOTOWICHOB Ul pEIIeHHs pa3IHyYHBIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX TPEIMETOB, U3 PealbHOM MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMH MOKA3aTeNIMU JIJIsl IpeoOpa3oBaHus
BBIPAXKEHHUI.

YpaBHeHHUS M HEpaBEHCTBA

Pemiars nuHeliHbIE ypaBHEHHSI ¢ OJHOM MEPEMEHHOM, MPUMEHsSS NpaBWia Mepexoja OT
UCXOJHOIO ypaBHEHUS K pPAaBHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS JM YUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckue METOIbI IPH PEIICHUH JTMHEHHBIX YPAaBHEHHH U UX CHCTEM.



[TonGupath mpUMepHI Map YUCE, SIBISIOUINXCS pelIeHUeM JTMHEHHOTO YPAaBHEHHS C ABYMS
MIEPEMEHHBIMH.

Crpouth B KOOpDAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
MEePEMEHHBIMH, MOJIb3YACh IPapUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemats cucrembl ABYX JIMHEWHBIX YpaBHEHUH C JABYyMs I[EPEMEHHBIMHU, B TOM YHCIE
rpaguvecKy.

CocraBiATh M pemiarh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBHIO 3a/1aud, WHTEPHPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/1auyd IOJTYYEHHBIH
pe3yJbTarT.

DOyHKIUHA

N300paxaTb Ha KOOPAMHATHOM NpsIMOM TOYKH, COOTBETCTBYIOUIME 3a/JlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HMHTEpBaJIbl, 3alKMCHIBATH YHCIOBBIE TIPOMEKYTKH Ha
aNreOpanvdeckoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUJIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHNA. CTpouTh TpaduK GyHKIUHT Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYHMHAMHU:
CKOPOCTb, BpeMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuth 3HaueHne QyHKIMU 110 3HAUYEHUIO €€ apryMeHTa.

[Tonumates rpaduueckuii cnoco® MpeacTaBiICHUS W aHalW3a WHGOPMALUU, U3BIEKATh U
MHTEPIIPETUPOBATh HHPOPMALIMIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHmy oOyuenus B 8 KJjacce oOydYaromMiics MONYYHUT CIEAYIOIIUE MpeIMeTHbIC
pe3yJIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayalbHbIE MPEJICTaBICHHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCIEHHH, M300pa)kaTb ACUCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOU ITPSIMOM.

[TpuMeHATh TOHATHE apU(METHUYECKOTO KBaJPaTHOTO KOPHS, HAXOAWUTh KBaJlpaTHBIE
KOPHHM, UCIIOJIB3YS TP HEOOXOIMMOCTH KaJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHuUsl BbIPAXKEHHUI,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHMCET C MOMOUIbIO JAECATUYHBIX JApoled U
creneneii yucna 10.

Auaredpanyeckune BbIpasKeHUs

[IpuMeHATh TMOHATHE CTEMEHHW C LENbIM IOKa3aTeJeM, BBIMOIHATH IpeoOpa3oBaHus
BBIPAXEHHI, COIEpPIKALUX CTEIIEHU C LIETIbIM [T0OKa3aTeIeM.

BhIMONHATE TOXKJECTBEHHBIE NPEOOpPa3OBaHMsI PALMOHANBHBIX BBIPAXEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U aJireOpandeckKuMH IpoOsiMu.

PacknanpiBaTh KBapaTHBIA TPEXUIEH HA MHOXKHUTEIH.

[IpumensaTh mpeoOpa3oBaHus BBIPAKEHUHM JJIs  pEHICHHUs pPAa3IUyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATILHON PAKTUKH.

YpaBHeHus1 M HEpaBeHCTBA

PemaTs nuHelHbIe, KBaJpaTHbIE YPaBHEHMS U pallMOHAJIbHBIE YPAaBHEHUS, CBOJALIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHbBIMHU.

ITpoBoAMTH MpOCTENIINE UCCIEA0BAHNS YPABHEHNI U CUCTEM YPABHEHMI, B TOM YHCIE C
NPUMEHEHHEM TrpapuuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, HMEET JIM YPaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTh OT clIOBECHOW (GOPMYITHPOBKH 3amauyr K €€ anreOpanyeckod MOJAENIU C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIY4EHHBIN pe3yibTarT.
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[TpuMeHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLICHKH, peIliaTh JTHHEHHBIC
HEpaBEHCTBA C OJHOM IEpEeMEHHOM M HMX CHUCTEMBbl, JaBaTb TI'papUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELIECHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumMaTh ® HCHONB30BaTh  (PYHKIMOHAIbHBIE TMOHATUS W  S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O0O03HAYEHUs), ONpEeAesATh 3HadeHHe (QYHKUMM IO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y = kix, y = x2, y=x3y = |x|, y = VX, onmchIBaTh CBOWCTBA UHCIIOBOI DYHKIHH 110 &
rpaduxy.

K koHiy oOyuenus B 9 KkJacce oOydarouIuiics MONYYUT CIEIYIOIIUE TMPEAMETHBIC
pe3yJbTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bremonaate apudmernueckue ASHCTBUS C pallOHAIBHBIMU YHCIAMH, COYETask YCTHBIC U
NUCbMEHHBIE IPUEMBI, BHIIOJIHITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMHI YUCIAMH.

HaxonuTh 3HaueHUs cTENeHeN ¢ LeNbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrisiTh JICHCTBUTEIBHBIC YHWCIA, BBINOJHATH NPUKUAKY pe3ybTaTa BBIYUCICHHH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHusI 1 HePaBeHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE YpPaBHEHUs, YpPAaBHEHMsI, CBOJSIIMECS K HHM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpPaBHEHUH € IBYyMs NMEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SIBISICTCS JINHEHHBIM.

Pemate TekcToBBIE 3ajauM aireOpandeckuM CHocoOOM C TOMOUIbIO COCTaBJICHHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMEHHBIMHU.

[TpoBoauTH MpoOCTENIINE HCCIEIOBAaHNS YPABHEHUH U CHCTEM YpaBHEHH, B TOM 4HCIE C
IPUMEHEHHEM TpapUuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, HMEET JIM YPaBHEHHE WIIN
cucTeMa YpaBHEHUI pelieHus], eCiii UMEET, TO CKOJIbKO, U IpoYee).

Pemate nMHeliHBIE HepaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, M300pa)kaTh pelIEHUE
HEpaBEHCTB HAa YMCIIOBON MPSIMOM, 3alTUCBHIBATh PEIIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HAa YHCIOBOM MPSIMOIi,
3aMKChIBaTh PEIICHNUE C TIOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUUHA

Pacno3naBate GyHKINN U3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONIOKEHUE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB GyHKImiA Buaa: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y =1,y = ||, B 3aBHCHMOCTH OT 3HauYeHHi KO>((YUINEHTOB, OMACHIBATH CBOMCTBA
GyHKIHIA.

Crpouth M HM300paxkaTh CXEMATUYECKU TpapUKH KBaJIPATUYHBIX (QYHKIUI, ONUCHIBATH
CBOICTBa KBaJPaTUUHBIX (PYHKINN MO UX TpaduKaM.

Pacno3naBare  KBajpaTW4yHyl0 (QYHKUMIO 10  (opMmyne, NPUBOAUTH NPUMEPHI
KBaJPaTUYHBIX (QYHKLUH U3 peabHON )KU3HU, PU3UKH, FEOMETPHUH.

YucioBble NOCTAEI0BATEIBLHOCTH U NPOTPecCHm

Pacnio3HaBaTh apu(p)MeTHUECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU MPH pa3HBIX criocobax
3aaHHsL.

BBINONHATE BBIYMCICHHUA C HCHOJIb30BaHMEM (GOpMYN N-ro ujieHa apudMeTudeckoil u
T€OMETPUYECKOU IIPOTrPECCUil, CyMMBI IIEPBBIX N YWICHOB.
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N300paxath 4I€HBI OCIECI0BATEIILHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.
Pewmate 3agaun, CBsA3aHHBIE C YHMCIIOBBIMU I1OCJIEA0BATEIBHOCTAMU, B TOM YHUCIE 33/1a4d
U3 peasIbHOM JKU3HHU (C MCIIOJIb30BAHUEM KAIIBKYIISITOPA, HU(DPOBBIX TEXHOJIOTHUH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoThsI pecypebi
1 Yucna ¥ BeIYUCIIEHUS. PaliioHaibHbIE o5 2 bub6nmmoreka LIOK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BbIpaKeHUs 27 2 E:tlgg'lflﬁee%i(ﬁ)orﬁﬂ £415090
bubmuoreka [IOK
3 YPaBHCHH 1 HCPABCHCTBA 20 3 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
4 Koopmanatet u rpaguicu. Gyncim 24 2 https://m.edscﬁ).ru/7f415b90
bu6mmoteka [IOK
> HosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 10 0

[NPOTPAMME

13




8 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pA30BATEIBHBIE
padoThl padoTbI pecypes
bubnunorexa LIOK
1 Uucna n Beruncnenus. KpajgparHele KOpHH 15 https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ HeabIM 7 bu6nmoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BbIpaKCHUSI. 5 1 bubmmoreka [JOK
KBagparHbiii TpéxdieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BbIpaKCHUS. 15 1 bubnnorexa [JOK
AureOpanueckast 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHCTEMBI 13 bubnuoreka [{OK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edso0.ru/7f417af8
bu6mmoreka [IOK
8 DyHicuHH. OCHOBHbIC MOHATH S https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 Dymcium. Tuciosbie Gyniim 9 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 [osToperne i 06obmerme 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME

14




9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3ieioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThl padoTbI pecypesr
1 Uucna u Beruucienus. JleicTBuTebHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bu6nmorexa LIOK
> PyHiuHH 16 . https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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