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PabGouast mporpamma mo ydeOHOMY Kypcy «AnreOpa» Ha YpOBEHb OCHOBHOTO OOIIETO
oOpa3oBaHMsI COCTaBJICHA C y4eTOM paboueill mporpaMMbl BOCTIMTaHMs. BocmuTaTenbHBIHM
NOTEHIIMAJI JTAHHOTO Yy4eOHOro ImpeAaMeTa OOecCleuuBaeT pealn3alrio OJaronpUsTHBIX
YCIIOBUW NIJIsi PA3BUTHUS COIMATBHO 3HAYMMBIX OTHOIICHUNW OOYYaIOIIUXCS U MPEXKIE BCETO
LEJIEBBIX OPUEHTHPOB:

- BBIpAXAIOMIMI TIO3HABATEIIbHBIC WHTEPECHl B Pa3HBIX MPEIMETHBIX OOJACTSAX C y4eTOM
WH/IMBHTyaJIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKECHUH;

- pPa3BUBAIOIIMN HAaBBIKM WCIOJIB30BAHUS PA3IUYHBIX CPEJCTB IMO3HAHUS, HAKOIUICHHS
3HAHWN O MHUpE (S3BIKOBAs, YUTATEIbCKAs KYJIbTypa, NEATCILHOCTh B WH()OPMAIMOHHOM,
1udpoBoii cpene)

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
oOecrieunBaeT W3yYCHHWE JPYTUX JUCIHUIUIMH, KaK ECTECTBEHHO-HAyYHOTO, TaK |
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOEGHHE HEOOXOJIMMO ISl MPOJOJKEHHs] 00pa3oBaHHS U B
MOBCEHEBHON >KM3HU. Pa3Butme y oOydarommxcss Hay4dHbIX MPEACTaBICHUN O
MPOUCXOXKJICHUH W CYHIHOCTH aireOpandyeckux aOcTpakimif, croco0e OTpakKeHHs
MaTeMaTUYECKOM HAyKOW SBJICHHMM M TIPOIECCOB B MPUPOJAE U OOIIECTBE, POJIU
MaTeMaTHYeCKOTO0 MOJCIUPOBAHUS B HAYYHOM IIO3HAHWM W B TPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUST M KAdyeCTB MBIIUICHUS, HEOOXOJIUMBIX IS
ajanTaly B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydyeHue anreOpsl obOecrieunBacT
pa3BUTHE YMEHHs HaOMIOIaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS
U BBIBOIBI, (opMyaupoBaTh yTBepkaeHus. OcBoeHHE Kypca ainreOpbl oOecrieunBacT
Pa3BUTHE JIOTHUYECKOTO MBIIUICHUSI OOYYarOMIMXCS: OHMU HCIOJIb3YIOT JEAyKTUBHBIE U
WHYKTUBHBIE PACCYXACHUS, 0000IIeHNEe U KOHKPETHU3AINIO, aOCTparupoBaHUe 1 aHAJIOTHIO.
OO6yuenue anrebpe mpearnosaracT 3HAYUTENIbHBIM 00BEM CaMOCTOSITETLHON JEATEIbHOCTH
oOydaromuxcs, IMOITOMY CaMOCTOSITEIBHOE pEIIeHUE 3ajad  SBJSETCS peanu3anueit
NeSTETLHOCTHOTO TIPUHITUIIA OOYICHHS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anrebdpa» [jisi OCHOBHOTO OOIIETo
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIepKATeIbHO-METOANYECKUe JTuHnn: «Yucna u
BBEIYHMCIICHHS», «ANTeOpandecKrue BBIPAKECHUS», « Y paBHEHUS U HEpaBEHCTBaY, « DyHKIIMNY.
Kaxxnmass 3 3TuX coaepiKaTelIbHO-METOIMYSCKUX JTUHUN pa3BUBACTCS Ha MPOTSHKCHUH TPEX
JIET U3YYCHHS Kypca, B3aUMOCHCTBYsI C IPYTMMHU €T0 JIMHUSIMH. B X0/1e n3ydeHus: yueOHoro
Kypca OOyYaromuMcsi TPUXOIUTCS JIOTHYECKH pPacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK. B CBS3W C 3TUM B mporpaMMmy Yy4eOHOro Kypca «Aunredpay»
BKJIFOUEHBI HEKOTOpPHIE OCHOBBHI JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYECKOTO 00pa30oBaHMsl M CIOCOOCTBYIOIIME OBIAJACHHUIO OOYYaIONIMMUCS OCHOB
VHUBEPCAIBHOTO  MaTeMaTH4ecKoro  si3bika.  ComepkaTeNnbHOW U CTPYKTYypHOUH
0COOEHHOCTBIO y4eOHOTO TIpenMeTa «Anredpay SBISETCS €r0 HHTETPUPOBAHHBINA XapaKTep.



Conepxanve nuHUM «Yuciaa U BBIYUCICHUS CIYXKUT OCHOBOM [JIsl NAJIbHEHIIETro
U3YYEeHUS MaTEeMAaTUKH, CTIOCOOCTBYET Pa3BUTHIO y O0YUYAIOUIUXCS JIOTUYECKOTO MBIIUICHHUS,
(GOpMUPOBAHUIO YMEHHS MOJb30BaTbCSl ~ AITOPUTMAaMH, a TakXke MPUOOPETEHUIO
INPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX /JIsi MOBCEAHEBHOM XU3HU. Pa3BUTHE MOHATUS O
YUCJI€ HAa YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs CBSI3aHO C pPALMOHAJIBHBIMU U
MppAlMOHATFHBIMUA YKCIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JIEHCTBUTEIBHOM YHUCIIE.
3aBeplIeHHE OCBOCHHUS YUCIOBOW JIMHUM OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIo.

CopepxaHue JIByX anreOpandeckux JIUHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO y  OOYyYarOIIMXCS
MaTE€MaTUYECKOro amnmapara, HeoOXOIMMOIO JJisi peUIeHUs 3aJad MaTEeMaTHUKH, CMEXHBIX
NpeIMEeTOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHMsl y4yeOHBIH MaTepuall TPYHIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUH.
Anrebpa J€MOHCTpUpYET 3Hauy€HHME MaTeMaTUKHM KakK s3bIka JUIsl  IOCTPOCHHUS
MaTeMaTUYECKUX MOJENEH, ONMUCAaHMs MPOLECCOB U SIBICHUN pealibHOro mupa. B 3amaum
oOyueHusi anreOpe BXOAAT TaKKe JaJIbHEWIee pa3BUTUE AJTOPUTMUYECKOIO MBILIICHUS,
HE00XOJAMMOT0, B YaCTHOCTH, JJI1 OCBOEHUSI Kypca MH(OPMATHKHU, U OBJIAJICHUE HAaBbIKAMU
JEeNyKTUBHBIX paccyxkaeHuil. [I[peoOpazoBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpa)keHUs1, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (yHKIIMOHATBHO-TpaQUUECKOW JIMHUU HAIEJICHO Ha TOJy4eHUE
oOyJaronMMuUCs 3HaHUKW O (YHKIMSIX KaK BaKHEWIIEH MaTeMaTHYECKOM MOJENH IS
OMHCaHUsl U UCCIEAOBAaHUS Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOJIE U OOILECTBE.
N3ydyenne matepuana crocoOCTBYET DPa3BUTHUIO Yy OOYyYaroIIMXCS YMEHHUSI HCIIOJIb30BaTh
pa3IMYHbIE BBIPA3UTENIBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIE, CHMBOJIMYECKHE,
rpauueckue, BHOCUT BKJIaJ B (DOPMHUPOBAHME MPEACTABICHUI O pPOJM MATEMATHKU B
Pa3BUTUM LIMBUIM3ALUU U KYJIbTYPBHI.

CornacHo ydeOHOMY IlaHy B 7-9 Kkiaccax wu3y4aeTcss y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3eibl cOAEpKaHus: «Hucaa U BBIYUCICHUD,
«Anredpanyeckue BhIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», «DYHKIIMM.

Ha u3yuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Henemo), B 8 kinacce — 102 yvaca (3 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca
B HEECITIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMbl 3ammcu
npobeit k gpyroil. IloHaTHe palnMOHAIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCIamMu. PelieHue 3aga4 U3 peaibHOM MPAKTUKHW HA 4acTH, HA
JpoOH.

CreneHb C HaTypajlbHBIM I[IOKa3aTeJIeM: OIpelesieHrue, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE OIPENENeHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELLICHUE 3a71a4 U3 PEaJIbHON IIPAKTUKH.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[IepeMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C NIEPEMEHHOMU. JlomycTumble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIECHUS TOJOOHBIX ClIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBI€HHE YpPaBHEHUM IIO
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. llpuMepsl peleHus: TEKCTOBBIX 3a7ad C MOMOUIBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnuciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX (POpMYyIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmueckoe pelrieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KJIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUKCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

AJsiredOpanvyecKue BbIPpAKEHUA

KBagpaTHbiii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKEHHE, JeJeHUE airedpanyeckux ApoOeH.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM M KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['padrueckas waTEpHpeTalIvsd YpaBHEHUN C IBYMs IMEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs I€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM NMEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.



DOyHKIUU

[Tonsitue @ynkuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynkuuu. CiocoOsl 3a1anus QyHKITUI.

I'paduk dbynkuuu. Utenwe cBorcTB (GyHKIUU 1Mo €€ rpaduxy. IIpumeps
rpadukoB QyHKINHA, OTPAKAIOIINUX PEaTbHBIC MPOIIECCHI.

@DYHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduxu. Oyuxuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.

9 KVIACC

Yuciaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATbHBIC YKCIIa, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO AEHUCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh MPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTh NpubImKenus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3ynbTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHHM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOASIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-palMoOHAIBHBIX YpaBHEHUN. PerieHre TEKCTOBBIX 3a/ady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMs MEpEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByx
JIMHEWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU.



DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduk u cBoicrtpa. [lapabona, KoOpaAHHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPaAOOJIBI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHsiTUE YMCITIOBOM MOCHENOBATEIBLHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
PEKyppEeHTHOH (opMmyIoit u GopMyIoi N-ro diieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIN M 3KCIIOHEHIIMAIBHBIN POCT.
CI1oXHBIE IPOLICHTBL.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TPOLEAYpP TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajladu, PEUICHUN, PacCyX ICHUM, YMEHHUIO BUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HayKu Kak c@epbl 4YeIoBeHYeCKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJBTYPbI 3/10POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHH W OTAbIXa, peryispHas (¢u3nyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKPYXKAloUIeH cpenapl, IJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHO  CUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jornyeckue aeficTBus:
® BBIIBIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  NpPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPAaBHEHMs, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;



® BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJIUTENbHbIE W OTpULIATEIbHBIC, €IUHUYHBIC, YacTHbIE M 0OIIue,
YCIIOBHBIE;

® BBUIBIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeurss B (akTax, JAHHBIX, HAOMIOJACHHUSIX W YTBEPXKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTWKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHHUM (IpsIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSTEIBHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALUIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

e BHIOMpPATH CNOCOO penieHust ydyeOHOM 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peELIEHUs, BBIOMpaTh HaubOonee MNOAXOAAIMI € Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbcKue 1eiiCTBUS:

® HCIIOJI30BaTh BONPOCHI KaK MCCIEN0BATEIBCKUI MHCTPYMEHT MO3HAHUS,
(GopMyIupoBaTh BOIPOCHI, (UKCUPYIOLIUE NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUINIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHE;

® [POBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOOi;

® CaMOCTOSITENILHO (POpMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI 10 pPe3yjibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

® [IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE NPOLECCA, A TAKKE BbBIJBUTATh
IPEATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

® BBIIBIATH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, HAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

® BHIOMpPATH, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

e BbIOMpaTh (GOpMy TMpeAcTaBiIeHUS HHPOPMALMKU M WILTIOCTPUPOBATH
peliaemMple 3aJladyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod M HX
KOMOMHAIIMSIMHU;



OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUSAM, MPEI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOATEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHuUs 3a/1a4i, KOMMEHTHPOBATh MOJy4YECHHBIN pPE3yJIbTaT;

B X0JI¢ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHUajiora, oOHapy>KUBaTh Pa3IMuU€ U CXOACTBO MO3UIUH, B
KOPPEKTHOU GopMe (hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaTbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1au MPE3eHTAIlMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUYyaIbHOM pabOThl TPU pEHIEHUH YYEeOHBIX MaTeMaTHYEeCKUX
3a/1ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisTh BHUIbI padoT, JAOroBapuUBaThCA,
o0Cy»XaTh MPOLIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TPyNIoBbIX (opmax pabotsl (oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YIC€HAMU KOMaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCaJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM pEIICHUs 3aJa4yu (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs C Y4ETOM HMEIOMIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJIETh CHOCOOaMU  CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3yibTaTa pelieHusl MaTeMaTHIeCKON 3a/1auw;



® IPEIBHUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEILICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWJECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA IEATEIBHOCTH IOCTABICHHOM LEIU
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHus B 7 kjacce OOyYarOIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHCICHUSA

BbIMoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3zHOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMN, COAEpKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyrJIsTh YuCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaUEeHUI
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMHM C HaTypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TPU3HAKKM  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OpHMEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHUIO U CUMBOJIMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPRXKEHHUW MPH 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
IpUBEIEHNEM MOJOOHBIX CIaraéMbIX, PACKPBHITUEM CKOOOK.



BBINONHATE YyMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIO4WIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHBIMU TIOKa3aTEISIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare yMHENHBIE YpaBHEHUA C OJHOM INEPEMEHHOW, NMPUMEHSS IPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOJIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOIIMXCS PEUICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IByMsl IEPEMEHHBIMHU, B TOM
qucIie rpa@uIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN 1O YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN pe3yJibTar.

DOyHKIUU

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YMCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIHM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kuacce 0OydaroIIMHACA TMOJYYUT CIEIYIOIINE
peIMEeTHbIC PE3yIbTaThI:

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YuCeN JJISl CPAaBHEHUS, OKPYTJIICHUS W BBIYUCICHUN, N300pakaTh JICHUCTBUTEIHHBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTh moHATHE apU(METUYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUM, COJEPKAIIMX KBAJApPATHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENI C MOMOUIBIO JIECATUYHBIX
npobeit u creneHeit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM MOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAILMX CTEIICHU C 1IEJIBIM IMOKa3aTeJIeM.

BBINMONHATH TOXAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOXKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BRIPAKCHUH ISl PEIICHUS Pa3IuYHbIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewmiats NMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
J ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT ciOBeCHON (HOPMYJIMPOBKH 3adauyv K €€ ajredpandeckoit
MOJIEIA C TIOMOIIBI) COCTABJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBINA PE3yJIbTaT.

[IpuMeEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB [JI1 CPABHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpaduyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TorumaTe ¥ WCMONB30BaTh (DYHKIIMOHATBHBIC TIOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNITh 3Ha4YCHHE (YHKIMHA TIO0 3HAYCHUIO
aprymMeHTa, OrpeAeiaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BIYMCIEHUS

CpaBHHBaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BeimonHITh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
codeTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHCICHUS C
UppalMOHATbHBIMU YUCIAMU.

Haxonute 3HaueHHWs CTENEHEW C MENbIMU [OKA3aTesIMA W KOPHEH,
BBIYUCTISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY PE3yJbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemiath cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpamdeckuM CrocoO0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHNE HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIIEHHWE CHCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIIUCHIBATh PEHIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 33]1a4.

DyHKIUU

Pacno3naBaTh (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKiuid Buna: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT

3HauYeHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHI 1O UX rpaduxam.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCTEI0BATEILHOCTH M IIPOrPecCUH

Pacro3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOrpPecCud Npu
pa3HBIX CIIOCO0axX 3aJaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
TUTOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne HaumenoBanue pa3aeioB u (uudposbie)
KourpoabHnsie | IIpakTuyeckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 Yucna v BIYMCIICHUS. 12 1 bubmoreka IIOK
ParmonanbHbIie ynciia https://m.edsoo.ru/7f415b90
bu6moreka IJOK
2 A 4
rEOpAIECkAe BHPAKEHILA > 3 https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
2 2
3 ¥/ PABHCHIN 1 HepasercTsa 0 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaguku. 16 1 bubmuotexa [JOK
Oyukunn https://m.edsoo.ru/7f415b90
bubmoreka IIOK
I1 1
> OBTOpEHHe it 0bobwetie ) https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO 102 8 0
[TPOT'PAMME



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 KVIACC

KosnuecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3aejioB u (uu¢posbie)
Konrpoabusie | IIpakTuyeckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypcbl
1 Oynkuur. OCHOBHBIE TOHATHUS 5 bubmorexa LOK
Y HICHIH: https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
2 O U 9
YHKIHH. HHCIOBEIE QYR https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIPaKECHHUS. 15 1 bubmmorexa [{OK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
4 Yucna ¥ BBIYUCIICHUS. 15 bu6moreka IJOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubmuoreka [JOK
6 15 1
KBanparusie ypaBHEHUs https://m.edsoo.ru/7f417af8
7 AnreOpandeckre BHIPKECHHUS. 5 1 bubmmotexa [JOK
KBanpartHubiii TpéxuiieH https://m.edsoo.ru/7f417af8
8 YpaBHEHHS 1 HEPABEHCTBA. 13 bu6mmoreka [JOK
CucreMbl ypaBHEHUI https://m.edsoo.ru/7f417af8
9 YpaBHEHHS 1 HEPABEHCTBA. 12 1 bu6mmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
5 Yucna 1 BRIYUCTICHUS. 7 bu6mmoreka [JOK
CreneHs C eTbIM https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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ITOKa3aTCJICM

10 [ToBTOpEeHME U 00600IICHNIE

bubmmoreka [JOK
https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102



https://m.edsoo.ru/7f417af8

9 KJIACC

KouauuecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3aejioB u (uudposbie)
n/n TeM MPOrPaMMbl Bcero Kourpoarueie | Ipakriieckue o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
1 Yucna ¥ BBIYUCIICHUS. 9 bubmoreka [IOK
JleiicTBUTEIbHBIEC YKCIA https://m.edsoo.ru/7f419d08
YpaBHEHHS 1 HEPABEHCTBA.
2 ygaBHeHI/ISI C 0):[501?1 14 1 Bubmmorexa [OK
. https://m.edsoo.ru/7f419d08
MepEMEHHOU
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmoreka [JOK
CucTeMbl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHHS 1 HEPABEHCTBA. 17 1 butmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
> Dykiim 20 1 https://m.edsoo0.ru/7f419d08
6 YuciioBbIe MOCIIEN0BATEIBHOCTH 14 1 bubmorexa [OK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IEHUE, 14 1 bubmoreka IIOK
CUCTEMaTHU3aIMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6
I[TPOTPAMME
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