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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TyMaHHWTapHOTO IIMKJOB, €€ OCBOCHHE HEOOXOaUMO IS
IPOIOJDKEHUST 00pa30BaHUs U B TIOBCETHEBHOM KHU3HU. PazButne y 00yJaromuxcs
HaY4YHBIX TPEACTABICHUH O TPOUCXOXKICHUHW M CYIIHOCTH alredpandecKux
abCcTpakiMii, cnocobe OTpa)KeHUs MaTEMaTUYECKON HAyKOH SBJICHUI U MPOLIECCOB
B MPUPOJAEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
NO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBHS W BBIBOJII,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca alreOpbl 00eCcIIeunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUsT OOYYalolIUXCs: OHU HCIONB3YIOT JeAYKTUBHBIE W
MHJIyKTUBHBIE PacCyXIeHUs, 0000IIeHe U KOHKPETU3alnio, abcTparupoBaHue u
a"anoruto. OOyyeHue  anrebpe  mpeanosiaraeT  3HAUYUTENBHBIA ~ 00BEM
CaMOCTOSITENIFHON ~ JICATENIbHOCTH  OOYyYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IIPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOTO Kypca «Airedpa» uii OCHOBHOTO
obmiero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KaTEebHO-METOINYECKHE
nuHUM: «Yucna ¥ BBIYHCICHU», «AJreOpandecKre BhIpaKEeHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTenbHO-METOAMYECKHX
JIMHUH Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS C
IPYTUMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTO Kypca OO0ydaroImuMcs
HOPUXOJUTCS JIOTUYECKU PacCyXkJaTh, UCHOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIHOUYECHBI
HEKOTOpPbIE OCHOBBI JIOTHMKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feniax
MaTEeMaTHYECKOTO 00Pa30BaHMSA U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYarOIIUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThyeckoro s3bika. CopepkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JOTHYECKOTO MBIIITICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BATHCS AlTOPUTMAMH, a
TaKKe IPHOOPETECHUIO MPAKTUIECKIX HABBIKOB, HEOOXOIUMBIX JJISl TIOBCEAHEBHON
Ku3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C pALMOHAIBHBIMH M HPPALMOHANBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCIIE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHMIO Y OOYyHarOUIUXCS
MaTEMaTUYECKOro anmnapaTta, HEOOXOJIMMOIo JJIsi PEIIeHHs 3ajady MaTeMaTUKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MaTeMaTHYeCKUX MOJIeNiel, ONUCaHUS MPOLECCOB U
ABJICHUA peandpbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HWH(POPMATUKH, W OBJAJICHUE HABbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOydJaromuMHCcs 3HAaHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OTTUCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yueHue marepuaina CrOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
NpeICTaBIEHUH O POJIK MAaTEMAaTUKHU B Pa3BUTUU [IUBUIN3AINHI U KYJIbTYPHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcss YYeOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUSA:
«Yucrna © BBIUKCICHUS», «AnreOpandeckue BbIpaXKEHUS», «YpaBHEHUA W
HEPABEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HeZeINIO0).
COIJEP)KAHUE OBYUYEHUSA

7 KIIACC

Yuca v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEXOJ] OT OAHON (POpMBI 3amucu
npobert k apyroi. IloHsATHe parMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YOOPSJ0YMBAHUE  pAllMOHAIBHBIX YHceNl. ApudMETHYECKHe JIEUCTBHS C
palMOHAILHBIMM 4YKCIaMH. PelieHue 3agad u3 peaibHOM MPAaKTUKH HA 4acTH, Ha
TpooOwu.

CreneHb ¢ HaTypallbHBIM TIOKa3aTelieM: OIpeJeieHne, MpeoOopa3oBaHUe
BBIpAQ)KCHHI Ha OCHOBE OMpPEACICHUs, 3alUCh O0IbINUX Yuces. [IponeHThl, 3amuch



MPOIICHTOB B BUJE ApOOU U JpoOU B BUJI€ MPOLEHTOB. Tpu OCHOBHBIC 3a7au Ha
MPOLCHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHNE TPU3HAKOB  JEIUMOCTH, PA3JIOKCHUE HA  MHOXHUTEIHU
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4ucjle TpsMas ©  oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJireOpandecKue BbIpasKeHHU s

[TepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMbIe
3HaYEHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXIY BEIMUMHAMU B BU/JIE
dbopmynel. Beraucienus no ¢popmynam. [IpeoOpazoBaHue OyKBEHHBIX BBIPAKESHHUIM,
TOXXJICCTBEHHO paBHBIC BBIpaXEHUS, TIpaBWja MPeoOpa3oBaHUS CyMM U
IPOU3BEICHUM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEACHUS MOJOOHBIX ClIaracMblIX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl U MHOrowieHbl. Ctenenb MHOrouwieHa. CloxeHne, BHIYUTAHUE,
YMHOK€HHUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMBl M KBaapar pa3HocTH. DopMyrna pa3HOCTH KBaJpaToB. PasnoxxeHue
MHOT'OYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUSA, IpaBujia NPeoOpa3oBaHUs ypaBHEHHS,
PAaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUU 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C HOMOILBIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C IBYMs NepeMeHHBIMH U ero rpaduk. Cucrema AByX
JIMHEHMHBIX YPAaBHEHHH C JBYMs INEPEMEHHbIMH. PemeHue cucrem ypaBHEHUM
CrocoOOM TMOACTaHOBKHU. [IpuMepbl pereHus: TEKCTOBBIX 3a7ad C TOMOIIBIO
CHCTEM YPABHECHUM.

DyHKIUMN

Koopaunara Touku Ha npssmoi. UuciioBele MPOMEXKYTKH. PaccTosiHre Mexny
JBYMsI TOUKaMHU KOOPAMHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopamHar, ocu OX u Oy. AGcumcca u opauHaTa
TOYKHM Ha KOOPJAWHATHOM TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpPMYIIaMHu.
Urenue rpadukoB peanbHbiXx 3aBucumoctedl. [lonartue Qyukuuu. I'paduk
¢bynkiuu. CoiictBa dyHkiuid. Jluneitnas Qynkmus, e€ rpaduxk. ['padux dyakmm
y = |X|. I'padmyeckoe pemieHue JIMHEHHBIX YpPaBHECHUH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC

Yucia 1 BBIYMCJICHUS



KBagpatHblii kopeHb u3 uwucna. [loHsTue 00 HppaMOHATBHOM 4YHUCIE.
JecsaTuunble NpUOAKEHUsT UpPALMOHANIbHBIX yKcen. CBoWcTBa apu(pMETHYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K TPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUI
Y BBIYUCJICHUSAM. [[eMCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enpIM noKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3aIliCh YNCIA.

AnrebGpanueckue BolpaxkeHUss AJiredpanyecKue BbIpaKeHust

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  HA
MHOHUTEIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXEHHUE, JeJIeHHe anredpandeckux Apooeil.
PanronanbHbie BEIpaXKEHHS U MX ITpeoOpa3oBaHue.

VYpaBHEHHUs U HEpaBEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHNN, CBOASIIMXCS K JMHEHHBIM U KBaJIpaTHBIM.
[Ipocreiimue ApoOHO-paIlIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTalivs YpaBHEHUN C IBYMS NEPEMEHHBIMU M CHUCTEM
JVUHEWHBIX YpaBHEHUW C JBYMs NEepeMEHHbIMU. I[IpuMepbl peleHusi CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCUIIBHOCTh HEpPaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

OyHKINN PYHKIUA

[lonstue Qynkmuu. OOnacTh oOHpeAeNeHus W MHOXECTBO 3HAUYCHHM
¢ynkiuu. CriocoObl 3a1anus QyHKIIHMA.

I'padpux dbynkuuu. YUrenune cpoiictB ¢yHkmuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpaduki. PyHkuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIeHUE YPABHEHUIN U CUCTEM YPABHECHUU.

9 KUIIACC

Yuca 1 BLIYUCTIEHUS

ParmonanbHble 4Ynclia, UppaIIMOHATIBHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCSITUYHBIE Apo0u. MHOXECTBO JEHCTBUTEIBHBIX YUCE, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC JeCATHYHBIC IpoOu. B3anMHO 0OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPJIMHATHOM MPSIMOU.



CpaBHeHUE JEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTh TMPOLIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [I[pukuika v oleHKa pe3yabTaToOB BEIYMCICHUI.

YpaBHeHUA ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buxsanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEMECHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. PemeHue cucrem nByX
JIMHEWHBIX YPaBHEHUH C IByMs IEpEeMEHHBIMU. Perienrue cucteM AByX YpaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoi creneHu. [paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM mniepeMeHHOU. KBanparHbele HepaBeHCTBA.
I'paduueckass wHTEprnpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKINN PYHKIUA

Ksampatuunas ¢yukmus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUHU MApaOOIIbI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|, u ux
CBOMCTBA.

HucnoBble  1ocienoBaTeIbHOCTUYMCI0BbIE  MOCAEI0BATEJIbHOCTH U
NPOrpeccuu

[lonsiTHe YMCTIOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATENbHOCTH
peKyppeHTHO# dhopmyroi u GopmyIoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wWieHa
apu(pMeTHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBBIX N UJICHOB.

N3o00paxenne uieHOB apuPMETUUECKOM M TEeOMETPUYECKON Mporpeccuit
TOYKaAaMHM Ha KOOPJAUHATHOM IIOCKOCTHU. JIMHEWHBIM U 3KCHOHEHIHAIBHBIM POCT.
C10HbIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCHUMCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ATHX
JOCTHXKEHUHN B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEJCTaBICHUEM O MATeMAaTHMYECKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IPakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaT€MaTHYE€CKON HAIMpPaBIECHHOCTH, OCO3HAHUEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
NESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBHIYaJIbHON TPAeKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pPELICHUH, pacCyKICHHUH, YMEHHIO BHUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAYKH Kak cQepbl YelIOBEYECKOH
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LUBHIIM3ALMH,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnUTaHHMEe, (POPMHMPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHU, NPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTHM COXPAHHOCTU OKpYXKAIOIIEeW Ccpeiabl, IUIAHUPOBAHMS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI Ui OKpYXKaIoIIed Cpeibl, OCO3HAHHEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBHUSX HEONpPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX IOJeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckune AeMcTBUA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWUH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAJN34;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTh ~ KPUTEpPUM 1 BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEILHO HECJIOXKHBIE JOKAa3aTeIbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BbIOMpaTh Hauboyiee MNOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTFHO yCTaHAaBIMBaTh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MPEIOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W WHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJayd CXeMaMH, AuarpaMMaMiy, HWHOW Tpadukol u ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEIITOKCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy pelIeHUS 3a/1a4i, KOMMEHTHPOBATh TIOJYyUYEHHBIN pe3yIbTaT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYAaCTHUKOB JIMAJIOTa, OOHAPYXUBATh Pa3JIMude U CXOJCTBO IO3HMIIHH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 33714 MPE3CHTAIIMM U OCOOCHHOCTEH ayTUTOPHH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh TPOLIECC U Pe3yJIbTaT pabOThl, 0000IIATH MHEHHSI HECKOJIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJICHAMU KOMaH/IbI,
OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUs 3a1aud (WIH €ro
9acTh), BBIOMpaATh CHOCOO pelmIeHHs] ¢ Y4ETOM HMEIOIIHNXCS PECypCcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUs] MATEMAaTHYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSCHSTh MPUUMHBI JOCTHKECHUSI I HEJIOCTUKEHUS LIEIH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCsS TMOJIYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE U TNMHUCHMEHHbBIE TPUEMBI, apuU(PMETHUECKUE
JNEUCTBUA C pAallMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3HaYeHUs YKCIIOBBIX BBIPAXKECHHUH, MPUMEHSTh pa3sHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUMU, COJEpIKALTUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OoT OHON (OPMBI 3aMKUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BbINOJIHATE NPUKUAKY U OLEHKY pe3yJibTaTa BEIYUCICHUMN, OLICHKY 3HAYCHUI
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMHU
MOKa3aTEISIMHU.

[IpuMeHAT,  NpU3HAKK  JACIUMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIIMYHUH, MPOLEHTAMH, HHTEPHPETHUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTpaHWYEHUMN, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpPa:KeHH s

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHUIO U CUMBOJIMKY, NPUMEHSThH
e€ B mipoliecce OCBOCHHS yueOHOT0 MaTepurana.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN IpU 3aJlaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHWS — IEJIOTO0  BBIPAKEHUS B MHOTOYJICH
NPUBEJICHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXXEHHE OJIHOWIEHAa Ha MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSTH ()OPMYITbI KBaIpaTa CyMMBI U KBaApaTa Pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOXMWTEINS, TPYNIUPOBKU CIAraeMbIX,
MpUMEHEeHUS (DOPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUS] Pa3IMUHbIX 3a/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpalbHBIMM NOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOW, NMPUMEHSsS IpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JI YMCJIO KOPHEM YpPaBHEHHMS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl THap 4YHUCEN, SBIAIOMIMXCA pPELICHUEM JHMHEHHOTrOo
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C
JIBYMsI TEPEMEHHbIMHU, MOJb3YACh TpaUKOM, MPUBOAUTH TMPUMEPHI PEIICHUS
YpaBHEHHS.

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMHU, B TOM
quciie rpaguyecku.

CocraBiAiTh M pemaTh JUHEHMHOE YpPAaBHEHUE WM CUCTEMY JIMHEWMHBIX
YpPaBHEHHW MO YCIOBHIO 3aJadyd, WHTEPIPETUPOBaTh B COOTBETCTBUHM C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUHA

N300paxkaTth Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KU, UHTEPBAJIbI, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHE, I1I€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJICKaTh U UHTEPIPETUPOBATH MH(POPMALINIO U3 IPaUKOB peasbHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyYarOIMICS TIOJIYYUT CICAYIOIIHE
IIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp30BaTh HaydanpHbIE NPEACTABICHHUS O MHOMKECTBE JCHCTBUTEIBHBIX
qHCeN JIJIsl CPaBHEHUS], OKPYTJICHNS U BBIYUCIICHUN, H300pakaTh J€WCTBUTENbHbBIC
YyCiia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsATs NOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpP)KAILMX KBaJApPAaTHbIE KOPHHU, MCHOIb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AJireOpanyveckKne BbIpazKeHH sl

[IpuMeHSAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeJeM, BBITIOIHATD
npeoOpa3oBaHus BHIPAXKEHUM, COJIEPKAIINX CTETICHU C IEJIbIM TTOKa3aTesIeM.

BbINOTHATH TOXKIIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATILHBIX BBIpaKEHUN
Ha OCHOBE TMPaBUJI JCHCTBUI HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX TTPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJbHBIE ypaBHEHWS,
CBOISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOAUTH TIpOCTEHIIINE HUCCICIOBAHUS YPAaBHEHUN W CUCTEM ypaBHEHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBiIeHui (yCTaHABIWBATh, HMEET
JU ypaBHCHHE WM CUCTEMa YPaBHCHHM peIlIeHUs, €CIU HMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTM C TIOMOUIBIO COCTAaBJICHHUS YpaBHEHUS WJIM CHCTEMbl ypaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OIICHKH,
peliaTh JIMHEWHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOW M HUX CUCTEMBI, /1aBaTh
rpauyuecKy0 WILIIOCTPALIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUUMA

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHHMsI), ONPEACNATh 3HaUYeHHE (YHKIUM TIO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7IeMEHTaApHBIX QYHKIIUN BUA!

y = kiX, Y = X2, ¥y = X3,y = [X|, Yy = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
dbyHKIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce O0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
pEeAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YNOPSAIOUYMBATH PALIMUOHAIIbHBIE U UPPALIMOHATIBHBIE YHUCIIA.

Boinonusate apudmeTnueckue ACUCTBUS C pPAIMOHAIBHBIMU YUCIAMU,
codeTrass YCTHbIE M TMHCHBMEHHBbICE MPUEMBI, BBINOJHITh BBIYUCICHUS C
UppalMOHAIIBHBIMU YUCIAMU.



Haxonute 3HaueHus CTENEHEM C LENbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIUHCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh JEUCTBUTENBHBIE YKCIA, BBIMNOJHATh NPUKUAKY PE3yJbTaTa
BBIUHCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHenHbIE WM KBaJApaTHbIE YpaBHEHWS, YPaBHEHUs, CBOJISIIUECA K
HUM, POCTEHUIINE APOOHO-PAIIMOHAIHLHBIE YPABHEHUS.

Pemars cucrempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHHUM C IByMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBiIeHui (ycTaHABIWBATh, HMEET
J1 ypaBHEHHUE WJIA CHUCTEMa YPAaBHECHUM PEILICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHelHbIEe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEIIEHHE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONE KBAJAPAaTHOEC HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMBI
HEPABCHCTB HA YKMCJIIOBOW MPSMOM, 3aIMChIBATh PEIIEHUE C TOMOIIbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMA

Pacno3naBath (YHKIIMKM H3Y4EHHBIX BHUIOB. [loKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHYHBIX (YHKIIUM,
OMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpaduxam.

PacrioznaBaTh KBagpaTHIHy0 QYHKIHIO 110 (HOpMyJie, TPUBOIUTH MPUMEPHI
KBaJIPAaTUYHBIX QYHKIIUN U3 pPEaTbHOU KU3HU, PU3UKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCHUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUS C HUCHOJb30BaHMEM (opMyn N-ro wieHa
apu(pMeTHIECKON U TEOMETPUUECKON POTrPECCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh ujeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IIJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIbHOCTIMH, B TOM
YuClIe 33/1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOpa, IU(PPOBBIX

TEXHOJIOTHH).
TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
N HaunmenoBann | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3menos u (undpoBbIe)
n/ Bceer Kourpoubusbl | IIpakTHyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoTbl
NMPOrpaMmblI pecypchl
Yucna u
S — bu6mmoreka [IOK
1 ] 25 2 https://m.edsoo.ru/7f415b
PammmonansHbIe 90
qucia -
AnreBpanecki bu6moreka [IOK
2 27 2 https://m.edsoo.ru/7f415b
€ BBIPAKCHHUS ”
VaABHEHIS 1 bu6moreka [IOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBeHCTBA 90
Koopaunats! u bubnuoreka [IOK
4 rpaduKH. 24 2 https://m.edsoo.ru/7f415b
OyHKIMU 90
n bu6mmoreka [IOK
OBTOpEHHE U
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNE
90
OBILEE
KOJIMYECTBO
YACOB I10 102 8 0
[TPOTPAMME
8 KJIACC
N HanmenoBanu | KosmuecTBo 4acos DJIeKTPOHHBbIE
" | epa3menaoB u (mndposbie)
n/ Bceer Konrtpoubnsl | IIpakTnueckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThbI e padoTbl
NporpaMmbl pecypchl
Yucna u
bu6mmoreka [JOK
BBIYHCIICHUSI.
1 15 1 https://m.edsoo.ru/7f417af
KBagpartuslie 3
KOpHH B
5 YUucna u 7 1 bu6mmoreka [JOK
BBIYHCJICHUA. https://m.edsoo.ru/7f417af
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Crermeusn ¢ 8
LEJIBIM
oKasaresemM
AnreOpanvecku
— bu6mmoreka [{OK
3 P o 5 1 https://m.edsoo.ru/7f417af
KBanpatublii 8
TPEXWICH h
AnreOpandecku
& BEIDAKCHIS bu6morteka [IOK
4 P ] 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka 8
st 1poOb B
YpaBHeHud u
HeDABEHCTEA bu6mmoreka [IOK
5 P ’ 15 1 https://m.edsoo.ru/7f417af
KBanpaTtHeie 8
YpaBHEHUSA h
YpaBHeHud 1
HeDABCHCTRA bu6moreka [IOK
6 P ’ 13 1 https://m.edsoo.ru/7f417af
Cucrembl g
YpaBHEHUU B
VYpaBHeHUA U bubnuorexa LIOK
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasencraa 8
OYHKIUH. bubnuoreka [JOK
8 OcHoBHBIE 5 https://m.edsoo.ru/7f417af
HOHATHUS 8
OYHKIHH. bu6mmoreka [JOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417af
byHKIMH 8
oBTobete 1 bubmuoreka [JOK
10 P 6 1 https://m.edsoo.ru/7f417af
00001IeHNe 3
OBUIEE
KOJIMYECTBO
102 8 0
YACOBIIO
I[TPOT'PAMME
9 KUJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudgposbIe)
n/ | pa3iesoB u TeM Bcer | KoHTposasH IpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl

pecypcbl
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Yucna u
S — bubmmoreka [{OK
1 . i 9 https://m.edso0.ru/7f419
JecTBuTENbHBIC
dos
qyucia
YpaBHeHusa u
HEpaBEHCTBA. bubnuorexa [JOK
2 YpaBHeHUs ¢ 14 https://m.edsoo.ru/7f419
oJHOH dos
MepEMEHHO N
YpaBHeHusa u
HeDABCHCTE bubmmoreka [{OK
3 P ’ 14 https://m.edsoo.ru/7f419
Cucrembl
. dos
YpaBHEHUU
YpaBHeHus u bubnuotexa [JOK
4 HEpaBEHCTBA. 16 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bu6moreka [IOK
5 DyHKIIUN 16 https://m.edsoo.ru/7f419
dog
Yucnoselie bu6moreka [IOK
6 MOCJIEI0BATEIILHOC 15 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHME,
oGoGmeHIe bu6mmoreka [JOK
7 ’ 18 https://m.edsoo.ru/7f419
CHUCTEMAaTH3aIHs
y dos
3HAHHH
OBUIEE KOJIMYECTBO
YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Anre6pa, 7 xnacc/ MakapsiueB FO.H., Munnatox H.I'., Hemmkos K.U. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»
» Anre6pa, 8 kimacc/ Makapsrue FO.H., Munmatok H.I'., Hemikos K.1. u
npyrue, AkimonepHoe odmiectBo «M3marenscTBo «IIpocBenieHue»
» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u

apyrue, AkuuonepHoe oouectBo «M3narensctBo «IIpocBemmenne»

METOJINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

1. A.Il. EpmoBa, B.B. I'omo6opoarko, A.C. EpmoBa CaMoCTOSTENbHBIE U
KOHTpPOJIbHBIE paboTHl MO anredpe u reomerpuu s 9 kmacca, - M.:
Hnekca,2012.

2. i cnpam OI'D. Maremaruka. 9 kinacc ['ocyapcTBeHHasi UTOrOBasi aTTeCcTalus
Tunoseie TectoBble 3amanus / M.B. Smenxko, C.A. Illecrakos, A.C.
Tpenanmun,A.B Cemenos, I1.1. 3axapos - M.:«DOk3amen»

3. Aunre6pa. Junmaktuueckue wMarepuansl. 7 kimacc/JLU. 3aBus, JLB.
Kysnenona, - 15-¢ uznanue —M.:IIpocsemenue, 2010

4. Anreb6pa. Junaktuueckue matepuansl. 8 kmacc/JI.W. B.M. XKoxos, FO.H.
Makaperues- 11-e uzganue —M.:IIpocsenienue, 2006

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. www.edu

- "Poccuiickoe oOpazoBanue" deaepalibHbI MOPTa.

2. www.school.edu



http://www.edu/
http://www.school.edu/

- "Poccuiickuii 0011e00pa3oBaTenbHblil nopran".

3. www.school-collection.edu.ru/

Enunas komnekuus nudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru

- dOCh€e MIKOABLHOIO YUUTCIII MAaTCMAaTUKHA
I[OKYM@HT&LII/ISI, pa60qI/Ie MaTCpUAJIbl I YIUTCIIAA MATCMATUKHU

5. www.it-n.ru"Cetb TBOpYECKHUX yUHuTEeICH"


http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/

