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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO s
NPOAOJKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. Pa3Butre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTEeMaTUYECKON HayKOH SIBICHHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCs: OHHM HCIONB3YIOT JEAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOM  JIEATEIbBHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 sSBJISeTCs peaau3alueil 1eaTeIbHOCTHOIO IPUHLINIIA 00 yUeHusl.

B crpyktype mnporpammel yueOHOro Kypca «Ainredpa» s OCHOBHOTO
o011ero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPIKATEIbHO-METOINYECKUE
auHUK: «Yucna u BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumuu». Kaxpas U3 3TUX coAepKaTelbHO-METOANYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Auredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOITUMUCS
OCHOB  YHHUBEPCAaJbHOTO  MaTeMmaTrhuyeckoro s3bika. CojepxaTenbHOM U
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIeT0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHsI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandeckux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro armapara, HeoOXOAMMOIro /i pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MAaTEMaTHYECKHMX MoOJIeNied, OMHMCAaHHUs MpPOLECcCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW Mojenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopmMupoBaHue
IpeICTaBICHUI O POJIM MaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «AnTeOpanyeckue BBIPAXKCHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUN».

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJEPKXAHME OBYUYEHUA
7 KIIACC

Yucsa v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEX0J] OT OAHON (POpMBI 3amucu
npobeir k apyrou. IloHsATHE panMOHAIBLHOTO UYHCIIA, 3alKCh, CpPaBHCHHE,
YOOPSIIOUYMBAHUE  PalMOHANBHBIX  4Yucell. ApudMEeTHYECKHe JCHCTBUS  C
palMOHAILHBIMM 4YKCIaMH. PellieHue 3amad u3 peajqbHOW MPAKTHUKU HAa 4YacTH, Ha
Ipoowu.

CreneHb ¢ HaTypalIbHBIM IIOKa3aTelIieM: OIpeelieHre, IpeoOpa3oBaHue
BBIPQKCHU HA OCHOBE OMpPEEIeHUs, 3aMuCh O0bInX duces. [IponeHTsl, 3amuch



MIPOLIEHTOB B BHUJE ApoOHU U IpoOU B BUJE MPOIEHTOB. Tpy OCHOBHBIE 33a/1a4d Ha
IIPOLIEHTHI, PEILICHNE 3a7a4 U3 PEaJbHON IPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JCIMMOCTH, PA3J0KEHHE HA  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4YHclie TmpsMas W oOpaTHas
MIPONOPLUUOHAIIBHOCTH.

AJire0panydecKue BbIpPaKeHU s

IIepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. [onmycTumMbie
3HA4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BETUUYMHAMU B BUJIE
dopmyinbl. Beruncnenust no popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHblEe BBbIpAKEHUsS, MpaBuiia MNpeoOpa3oBaHUS CYMM H
POU3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK U MPUBEAEHUS MOI00HBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

OpnHowieHbl U MHOTOWIeHbl. CteneHb MHOrousaeHa. CloKeHue, BBIYMTaHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJbl COKPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMbl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaaparoB. PaznoxeHue
MHOTOYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpeoOpa3oBaHUsl ypaBHEHMS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUs, pELICHUE JMHEWHbIX ypaBHEHH. COCTaBlI€HHWE YpaBHEHHI MO
YCIIOBUIO 3a71auu. Pelienre TeKCTOBBIX 3a71a4 ¢ OMOIIBK YPaBHEHUM.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YpPaBHEHUW C JByMs I€pEeMEHHbIMHU. PernieHue cucteM ypaBHEHHU
CIocoOOM TMOACTaHOBKHU. [IpuMepbl pemieHust TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YpABHEHHUI.

DyHKIUMN

Koopannara Touku Ha npssmoi. HuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKHM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
¢bynkiuu. CoiictBa dyHkiui. Jluneitnas gynkmus, e€ rpadux. ['padux dyaknmm
y = |x|. 'padmueckoe pemieHne JIUHEWHBIX YPAaBHEHWW W CHUCTEM JHUHEHHBIX
YPaBHEHHM.

8 KUIACC

Yucsa 1 BIYUCICHUSA
KBagpatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUOHAIBLHOM YHCIIE.
JlecaTuunble TpUOIMKEHHSI UppallMOHAIbHBIX uncell. CBoilcTBa apu(METHUECKUX



KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enbIM NoKaszaTeseM u e€ cBorictBa. CTaHiapTHas 3alUCh YKCA.

AJireOpauyvecKne BbIpa:KeHH sl

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA HA
MHOHUTEIH.

Anrebpanueckass npoOb. (OCHOBHOE CBOWCTBO anredpandeckoil apoowu.
CnoxeHue, BbIYMTAaHUE, YMHOXKEHUE, [I€JICHHE aireOpandeckux JpooOei.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEW KBaapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEeHUN, CBOISIIUXCS K JUHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalvs ypaBHEHUN C JBYMs MEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUU C JBYMs TEpEeMEHHbIMH. [IpUMeEphl perieHus CHUCTEM
HEJTMHEWHBIX YPAaBHEHUH C IBYMS MIEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aJ1a4 anreOpandyeckuM CrocoooM.

HuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUUHA

[lonstne @yukmuu. OOIacTh oONpeAeNieHHs W MHOXXECTBO 3HAYCHHI
dbyakmun. CriocoOs! 3a1aHus QYHKITAM.

I'paduk dynknuu. Urenue cBoiicTB ¢yHKIuM 1o e€ rpaduky. Ilpumepsr
rpaduKoB YHKIIHHI, OTPAXKAIOIIHNX PeaIbHbIE MTPOIIECCHI.

OYHKIMY, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHATbHBIC
3aBrcUMOCTH, MX rpaduku. Pynkuun Y = X2, y = x3, y = \x, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC

Yucsa 1 BIYUCICHUSA

PanronanpHbie Yrcna, UppanvoHaIbHBIC YHCIIa, KOHEYHBIE M O€CKOHEUHBIC
JeCATUYHbIE TpoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIIbLHBIE YUCIA
KaKk OECKOHEUYHBIC JIeCATUYHBIC ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHO>KECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHONU NPSIMOM.

CpaBHEHHE [NIEWCTBUTENBHBIX YHCEN, AapU(PMETUUYECKUE JEHCTBUSA C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO0 MHPA, JJIATEIBHOCTh MPOILIECCOB B
OKPYKaIIEM MUDE.

[TpubnumxEHHOE 3HAUCHHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BIYMCICHUMN.



YpaBHEHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASAIUXCS K JTUHEUHBIM.

KBanpatnoe ypaBHeHue. PelieHue ypaBHEHUI, CBOJSIIMXCS K KBAJAPATHBIM.
buksanpartHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTENH.

Pemenue npoOHO-pallMOHANbHBIX YypaBHEHUW. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOOM.

VYpaBHeHHE C OBYMs MEPEMEHHBIMU U €ro rpaduk. PermieHue cuctem ABYX
JIMHENHBIX YPaBHEHUN C ABYMs NEPEMEHHBIMU. PellleHne cCUCTeM JIByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIpETalYs CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U X CBOMCTRBA.

Pemenune nUHEWHBIX HEPABEHCTB C OJAHOM MEpPEMEHHOW. PemeHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TIiepeMeHHOoW. KBaJapaTHele HEpaBEHCTBA.
I'paduueckas wuHTEpripeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMs
NEPEMEHHBIMH.

DyHKUUMA

KBagpartuunas ¢ynkuus, e€ rpaduxk u cBoiicTBa. Ilapabona, KoOpaAWHATHI
BEPIIMHBI Tapa0doJIbl, 0OCb CHMMETPUHU MapadOJIbL.

Ipaduxu Gynximit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux
CBOWCTBA.

YucaoBble MOCTEI0BATEIbHOCTH U MPOrPECcCHU

[loHsiTHE YKCITOBOM TMOCIENOBATENBHOCTH. 3aJaHUE TOCIIEI0BATENbHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoi N-To YjeHa.

Apudmernyeckas U reomerpuueckas mporpeccuud. dopmynsl N-TO uieHa
apupMETHIECCKON U TEOMETPUIECCKON IPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300pakeHne YiIeHOB apu(PMETHYECKOM U TEOMETPHUYECKOW MPOTrpecCHid
TOYKaMH Ha KOOPAUHATHOM IIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIUAIBHBIA POCT.
C1noxHbI€ TPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHBIE Ppe3yJbTaTbl OCBOCHHMS IIPOTpaMMbl y4eOHOTO Kypca
«Anredpay XapakTepU3yrTCs:
1) naTpuoTHYecKoe BOCIIUTAHUE:



[IpOSABJICHUEM HMHTEpeca K M[POLUIOMY M HAaCTOALIEMY POCCUHUCKOU
MAaTEMATHKHA, L[IEHHOCTHBIM  OTHOLICHMEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTEMaTUKOB M POCCUMCKOM MAaTEMATUYECKOW IIKOJIbI, K HMCIIOJb30BAHUIO ATUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN T'pakJIaHWHA U pealu3alliu €ro
MpaB, TMPEJCTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMU, MPOILEAYp Tpa)KgaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJACHUIO ATHYECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIbHOCTUA YUEHOIO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3aaad
MaTeMaTUYE€CKOM HAMpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOrO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEU JKWU3HU JUIS YCIEIIHOW MpodecCHOHATbHOU
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX yYMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBHUIYaIbHONU TPAeKTOpUHM 00pa30BaHUs M )KU3HCHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJBHOMY UM  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajJay, PEIICHUH, pacCyXJICHHH, YMEHUIO BHUJIETh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUSA:

OpUEHTallMEl B JICATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYeJOBEKa, MIPUPOILI U
oOmiecTBa, MOHMMaHUEM MAaTEMATHYECKOW HAyKh Kak cepbl YeTOBEUYECKOM
NEATEILHOCTH, ATANOB €€ Pa3BUTUA M 3HAYMMOCTU JIJI1 PAa3BUTHUA IIUBHIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpPOH KaK CpEICTBOM
[IO3HAHUSI MHPA, OBJIAJCHHEM IPOCTEUIIMMHM HABBIKAMHM HCCIIEIOBATEIbCKON
NEATENbHOCTH,

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO MPHUMEHATH MAaT€MaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0POBBS, BEIEHUS  30pOBOrO  00pa3za  KU3HU  (3I0pOBOE€  MHUTAHUE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryispHas (Qu3ndecKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTO K€ MpaBa APYroro 4YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAllMEN HA IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWUW JISI PEIIEHUs 3a/1a4
B 00JacTU COXPAHHOCTU OKPYXAIOIIeH Ccpeabl, IJIAHUPOBAHUS TOCTYNKOB U



OLIEHKM KX BO3MOKHBIX TMOCIEACTBUM JJIsI OKPYXAIOUWEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKkTepa HKOJOTHUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K U3MEHSAIIMMCH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHSX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHK, B TOM YHCIIE
dbopmMynUpoBaTh UACH, MIOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIMIHN KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbIC pEIICHUs W JACHCTBUS, (POPMyITUpOBaTH M OLICHHBATH PUCKH H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

e BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXKIY MOHATUSIMH, (OPMYIHPOBATH
OTpEeJeICHNs]  MOHSATUH, YCTAaHABIWBATh  CYIIECTBEHHBIM  MPHU3HAK
KJacCu(pUKAIlMU, OCHOBAHUS Ui OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHHMMATH, (QOPMYIHPOBATH U  MPEOOPA30BBHIBATH  CYKIACHUS:
yTBEpJUTEIbHBIE W OTpPUIATENIbHBIC, €IMHUYHBIC, YacTHBIE M 0OIIue,
YCIIOBHBIE;

e BBIBIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (aKTaxX, aHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
npenjgaratb ~ KPpUTEpUM IS BBIABICHUA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, JECIYKTUBHBIX WU
WHAYKTHBHBIX YMO3aKIIOUECHNN, YMO3AKITIOUEHUH 110 aHAJIOTHH;

e pa3dupath AOKA3aTEITHCTBA MATEMATHYECKUX YTBEPXKICHUN (TIPSIMBbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIHHO HECIOXKHBIE JIOKA3aTeIhCTBA
MaTeMaTH4ecKux (PaKkToB, BBICTpAWBATH aAPTYMEHTAIIUIO, TPHUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBnble uccienoBarejbcKue 1eHCTBHUA .

UCIIOJIb30BaTh BOIMPOCHI KAK HCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHMS,
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
CaMOCTOSATEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HUCCJIEAOBaHME MO  YCTAHOBJICHHUIO
O0COOEHHOCTE MaTeMaTUYecKoro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, MCCIEJ0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaK¥Ke BBIJIBUTaTh
IPEINOJIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOUHOCTh HWH(GOpMAIMH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH M MHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh QopMy TmpencTaBieHus HWHPOPMALMM U WLIIOCTPUPOBATH
peraeMple 3aJlaud  CXeMaMH, JIuarpaMMaMH, HWHOM TpaduKol H HX
KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTH WHOOPMAIMU 10 KPUTEPUAM, MPEIOKECHHBIM
yduTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIpUHMMATh ©  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a1a4l, KOMMEHTUPOBATh MOJYYECHHBIN pE3yJIbTaT;

B X0Jie OOCYXEHHU 3aJ1aBaTh BOMPOCHI 10 CYHIECTBY 00CYKAa€MOI TEMBI,
poOJIEMBI, perIaeMoi 3aJa4r, BRICKA3bIBATh WJIEH, HAILICJICHHBIC HAa TTOWCK
pEelIeHus, COMOCTaBISITh CBOU CYXKIEHUS C CYXKICHHSIMU JIPYyTUX
YYaCTHUKOB JAWanora, oOHapy>KMBaThb pa3jiM4he€ U CXOJACTBO MO3HUIIMM, B
KOppeKTHOU hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEACTaBIATh  PE3yJAbTaThl  pELIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUSI,  MPOEKTa,  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3a]1a4 IPE3CHTALIMU U OCOOCHHOCTEN ayIUTOPHH;



e TMOHUMATh W  HUCMOJNB30BaTh  NPEHUMYINECTBA  KOMAHAHOH |
WHANBHUYAIbHOM paboThl MpU pemieHHH Y4eOHbIX MaTeMaTHUeCKUX
3azay;

« TMPUHUMATH IETTb COBMECTHOM NEATEIHHOCTH, MIIAHUPOBATH OPTaHU3ALINIO
COBMECTHOW paboOThl, pacmpeneisiTh BHABI pPaldOT, JOTOBapUBATHCS,
o0CyXaTh MPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOCH;

e Y4YacTBOBaTh B TIpPYNNOBBIX ¢opMax paboTel (00CyxkaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI M JPYTHE), BBIOIHATH CBOK YacTh
paboThl U KOOPJAMHUPOBATH CBOU JEHCTBHS C APYTUMH YJICHAMH KOMAaH/IbI,
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

PeryasiTuBHBIE YHHBEpPcadbHbIE yueOHbIE 1eiCTBUS
Camoopranusanus:

¢ CaMOCTOATEIHHO COCTABJISTH IUIAH, AITOPUTM PEIICHUs 3amadd (WIH €ro
9acTh), BEIOMpaTh CHOCOO pelieHHs C y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapHUAaHThI PEIICHUN C YIETOM HOBOW MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:

e BIaAETh croco0aMH CaMONPOBEPKH, CAMOKOHTpPOJIS IIpoliecca U
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TPEIBHUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJbTaTa JACSATEIBHOCTH MOCTABICHHOMN IIEeNU
U YCJIOBUSIM, OOBSICHATH MIPUYUHBI JOCTUKEHUS WIIA HEAOCTUKEHUS 1ICIIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHumss B 7 KJilacce OOYYAIOIIMKCS IOJIYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa v BbIYUCICHUS

BbInonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(METHUYECKUE
JNEUCTBHS C PAIIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
crocoObl U NPHUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OgHOIN (OPMBI 3amucu 4YuceNl K JApyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B
YACTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).



CpaBHHBATH U YNOPSAOUYNBATH PAIMOHAIBHBIE YUCTIA.

OKpyrJsTh yncna.

BbINOJHATE TPUKUAKY U OLIEHKY pE3yJibTaTa BEIYMCICHHUM, OLIEHKY 3HAYCHU N
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEUCTBHUS CO CTENEHSMHU C HATypaJbHBIMU
ITOKA3aTEISIMH.

[IpuMeHAT,  OpHU3HAKH  JETUMOCTH,  Pa3lOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

Pemate nmpakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMUMH, MPONOPIMOHATBHOCTRIO BEJIMYMH, MPOLUECHTAMHU, HHTEPIPETUPOBATH
pe3yJbTaThl pElICHUs 3a7ady ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIpasKeHU s

Hcnonw3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHUIO U CUMBOJHMKY, NMPUMEHSTH
e€ B Ipoliecce OCBOCHHs Y4eOHOro MaTtepuania.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BeimonusaTe  mpeoOpa3oBaHusi  [EJIOTO  BBIpAKEHUS B MHOTOWICH
PUBEJICHUEM TI0JIO0HBIX ClIaraeMbIX, paCKPBITHEM CKOOOK.

BbBINONHAT yMHOKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBisATh Pa3l0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENsS, TPYNIUPOBKH CIaraeMelx,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTs npeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbIX 3a7a4
U3 MaTEMATUKH, CMEXHBIX PEIMETOB, U3 PEATbHOUN MPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMH MOKA3aTEISAMU IS
npeoOpa3oBaHus BEIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NPUMEHSS MpaBUiia
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, siBuseTcs
JIA YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpadudecKkre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTs mnpuMepsl Tap 4YWCEN, SBIAIOIMIMXCS PEIICHHEM JHUHEHHOTO
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TIUIOCKOCTH TpaduK IJIWHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TIONB3YSACHh TPAPUKOM, MPUBOAUTH TPUMEPHI PEIICHUS
YpaBHEHHSI.

PemaTte cuctemsl IByX JIMHEMHBIX YPABHEHUH C JBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduuecku.



CocTaBnaTe W pemarb JUHEHHOE YPAaBHEHUWE WM CUCTEMY JIMHEHWHBIX
YpaBHEHUW IO YCIOBHIO 33/a4yd, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4{ IOJyYECHHBIA pe3yJIbTaT.

DyHKUUHA

N300paxaTh Ha KOOPJUHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aAMIMCHIBATH YUCIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMmeuaTh B KOOPJMHATHOW IUIOCKOCTA TOYKHM MO 3aJlaHHBIM KOOpIWHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUN. CTpouTh rpaduk PyHKUIUU y = [X|.

OnuchiBaTh € TMOMOIIBI (YHKIIUH UW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
POU3BOJUTEIBHOCTD, BpeMsl, 00bEM pabOTBHI.

HaxoauTe 3HaueHne pyHKIMM 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a WHGOpMAaIH,
U3BJICKATh U UHTEPIIPETUPOBATH HH(POPMAITNIO U3 TPa)UKOB peaIbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyueHuss B 8 KkJjacce 0Oy4aroUIuiicsi MOJYYHUT CIIETYIOIINE
IpEMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp3oBaTh HavalbHBIE INPEACTABICHUS O MHOXECTBE JIEUCTBUTEIIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCICHUH, n300paxarh eHCTBUTEIbHBIC
YHUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumeHsAT, MOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHU, WCIOJIb3YS MPU HEOOXOAMMOCTH KAJIBKYJIATOD, BBIMOIHITH
npeoOpa3oBaHusl BBIPAXKEHUHM, COACpPKAIIUX KBaJApaTHbIE KOPHH, WCIHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIUX M MAaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeii u creneHei yucia 10.

AJire0panvecKne BbIpasKeHU s

[IpyuMeHAT, MNOHSATHE CTENEHW C LEIbIM  IIOKA3aTelIeM, BBIIOJHSATH
mpeoOpa30oBaHus BEIPAXKEHU, COACPIKAINX CTENIEHHU C TEIBIM MTOKa3aTeIeM.

BBITIOJTHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPABUJI JICUCTBUI HA/l MHOTOYWICHAMH U aNre0pandecKuMu IpoOsiMu.

PackitaipiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTENU.

[IpuMensTh peoOpa3z0BaHMs BbIPAKEHUN SISl pELICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbICE YPAaBHEHUS W PallMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



M ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT cioBecHON (OPMYIMPOBKU 3afauu K €€ anreOpanyeckou
MOJIEJIA C TOMOILIBK) COCTaBICHHUS YPAaBHEHHUS WA CHUCTEMbl YpaBHECHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pE3yJIbTAaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUA, OILICHKH,
peliaTh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUMA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHMS), OINpEesaTh 3HaueHHEe (QYHKIMU MO 3HAYCHUIO
apryMeHTa, ornpeessaTh CBOMCTBa (YHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIIUNA BUAA:

y=kix,y=x2, y=x3,y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOIL
dbyakuu no e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJacce OOy4arOIMICS TMOJTYYUT CICAYIOIINE
pEIMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUSA

CpaBHUBaATh U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuate  apudmeTHyeckue JEeUCTBUS C PAlMOHAIBHBIMU  YHUCJIaMH,
coueTasl YCTHbIE MW TUMCbMEHHBIE TMPUEMBI, BBIIOJHATh BBIUHMCICHUS C
UPPALMOHAIBHBIMY YHCIIAMMU.

Haxonute 3HaueHus CTENEHEW C LEIbIMH I[OKa3aTeisiIMU W KOPHEW,
BBIYHCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY peE3yibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE M KBaJpaTHBIE YpPaBHEHHUs, YPaBHEHMS, CBOISIIMECS K
HUM, TTPOCTEHIIINE TPOOHO-PAIIOHATIEHBIE YPaBHEHU.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemarte TekcTOBBIE 3amauyM anreOpamdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C TPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
J ypaBHECHUE WJIM CHUCTEMA YpPABHEHUW DPELICHMS, €CIU UMEET, TO CKOJIbKO, U
npodee).

Pematy nuHelHbIE HEpaBEHCTBAa, KBaJ[paTHbIE HEPABEHCTBA, HU300pa)katThb
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOW, 3alMChIBATh PEUICHHUE C MMOMOILIBIO
CHMBOJIOB.



Pemars cucteMbl JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOU IPSAMOM, 3aIIMCBIBATh PEIIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a1a4.

DyHKUUHA

Pacno3naBath (yHKIMKM U3y4eHHBIX BUIIOB. [loka3piBaTh CXEMaTHUECKU

pacIoio’KeHre Ha KOOPAMHATHON IIOCKOCTH TpadukoB GyHKImil Buga: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = x, y = ||, B 3aBucuMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKIIHIA.

Crtpoutb U M300paxarb CXeMaTHUYECKH Ipa@uUKy KBaIpaTHUUHBIX (YHKLHUM,
OMMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaJpaTuyHyro (QyHKUMIO 11O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peatbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBbie M0CJI€10BATEIHbHOCTH W MPOTrPeccun

PacrioznaBath apudmeTHUecKyl0 M TE€OMETPHUYECKYI0 TMPOrpeccud MpH
pa3HbIX cioco0ax 3a/1aHusl.

BbINOMHATE  BBIUMCIEHHS C  MCHOJIb30BaHUEM (OPMYNI n-ro
apu(MeTn4ecKol U TeOMETPUUYECKON MTPOrpeccuii, CyMMBbI IIEPBBIX N YWIECHOB.

N300paxkaTh WIEHBl IOCIEJOBATEIbHOCTH TOYKAMU HAa KOOPAMHATHOMN
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHUCIIOBBIMM IOCJIEA0BATEIbHOCTSIMHU, B TOM
quCIIe 33/1a4d U3 peasIbHOM KU3HU (C MCIOJB30BAaHUEM KaJIbKYJISATOpA, HU(POBBIX
TEXHOJIOTHUH).

HJICHA

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBanu |Koum4yecTBo yacos JJIeKTPOHHbIE
n/ © pasieion Bcer | Kontrpoabnbl | IlpakTnyecku (ungporbic)
TeM oOpa3oBaTeJibHbIE
1| 0 e padoThbI e padoThI
NPOrpaMmbl pecypcsl
Yucna u
bu6mmoreka [JOK
BBIYUCIICHUSI.
1 25 1 7bhttps://m.edsoo.ru/7f415b
Pannonanbubie 90
yucia o
bu6mmoreka [JOK
Anrebpandecku
2 P 27 1 7bhttps://m.edsoo.ru/7f415b
€ BBIPaXKCHUS
90
3 YpaBHeHusa u 20 1 bubnmoreka [JOK
HEpaBEHCTBA 7bhttps://m.edsoo.ru/7f415b
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90

Koopaunarsl u

bubmuoreka [IOK

rpaduKy. 24 1 7bhttps://m.edsoo.ru/7f415b
OyHKIUU 90
bu6mmoreka [{OK
[ToBTOpEHuE N
6 1 7bhttps://m.edsoo.ru/7f415b
00001eHNe
90
OBIIEE
KOJIMYECTBO
102
YACOB I10 0 > 0
[MPOT'PAMME
8 KUIIACC
N HaumenoBanu |KoauvecTBo yacoB DJIeKTPOHHBbIE
n/ © paIeIon o Bcer | Kontpoabnsl | [IpakTunuecku (ungpostre)
TeM o0pa3oBaTte/ibHbIE
n 0 e padoThlI e padoThI
NporpamMmbl pecypchl
Yucna u
bu6moreka [IOK
BBIYUCIICHUSI.
15 78https://m.edsoo.ru/7f417af
KBanpaTtHbie g
KOpHHU B
Yucna u
BBIYMCJICHUSL. bubnuorexa [JOK
Cremnenn 7 78https://m.edsoo.ru/7f417af
IEJTBIM 8
MoKa3aTeaeM
AnreOpandecku
bu6mmoreka [JOK
€ BBIpaKCHHS.
. 5 1 78https://m.edsoo.ru/7f417af
KBanpaTtubiii g
TPEXUJIEH -
AnreOpanvecku
bubmuoreka [JOK
€ BBIPKCHHS.
15 1 78https://m.edsoo.ru/7f417af
AnreOpanyecka 8
st 1po0Ob -
v
" 5 aj}f;l{ciiz bubmuoreka [JOK
P ' 15 1 78https://m.edsoo.ru/7f417af
KBagpartuslie g
YpaBHCHUS B
YpaBHeHUs U
bu6mmoreka [JOK
HEpaBEHCTBA.
13 78https://m.edsoo.ru/7f417af
Cucrembl 8
yYpaBHEHUH B
YpaBHeHUS U 12 1 bubnuorexa [IOK

HCpPaBCHCTBA.

78https://m.edsoo.ru/7f417af
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Hepagencra 8
OYHKIMH. bubnuorexa [JOK
8 OcHoBHbIE 5) 78https://m.edsoo.ru/7f417af
HOHATHS 8
OYHKIMHU. bubnuorexa [JOK
9 Yucnoseie 9 78https://m.edsoo.ru/7f417af
byHKIMN 8
bu6mmorexa [{OK
[ToBTOpEHUE N
10 6 1 78https://m.edsoo.ru/7f417af
00o01menune g
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I10 0
I[MPOTPAMME
9 KJIACC
No | Hanmenopame Koun4yecTBo yacos DJIeKTPOHHBbIE
(un¢posrbie)
n/ | pa3jeyioB U TeM Bcer | KoutpoabsHn | IlpakTuueck
oOpa3oBare/ibHbIE
n | HNpOrpamMmblI 0 bie padoThI ne padoThl
pecypcsbl
Yucna n
S bubnuoreka [IOK
1 . ] 9 7dhttps://m.edsoo.ru/7f419
JleiicTBUTEIbHBIC
dos
qucna
YpaBHeHusa u
HEpaBEHCTBA. bubnuoreka [JOK
2 YpaBHEHHS C 14 1 7dhttps://m.edsoo.ru/7f419
OJTHOH dos
MepeMEHHO N
Y
Hfa;;?cii; bubnuoreka [JOK
3 P ' 14 1 7dhttps://m.edsoo.ru/7f419
Cucremsl
y dos
ypaBHEHUI
VYpaBHeHUs 1 bubnuoreka [JOK
4 HEpaBEHCTBA. 16 1 7dhttps://m.edsoo.ru/7f419
Hepasencrsa dos
bubmuoreka [JOK
5 DOyHKIUU 16 1 7dhttps://m.edsoo.ru/7f419
dos
Yucnoselie bu6mmoreka [JOK
6 MOCJIEIOBATEILHOC 15 1 7dhttps://m.edsoo.ru/7f419
™ dos
7 [ToBTOpEHuUE, 18 1 bubnmoreka [JOK
0000111eHHE, 7dhttps://m.edsoo.ru/7f419
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cucTeMaTu3aus dos
3HAHUI

OBLLEEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 6 0

IHOYPOYHOE IIVTIAHUPOBAHHUE
7 KITIACC

N KouunyecTBo 4yacoB i DJIeKTPOHHBbIE

° ara

Kourpoas | IIpakTnuec uudposbie

n/ | Tema ypoka Bce H3yUeH
HbIE KHe o0pa3oBaTe/bHbIE

n ro usl

padoThI padoThI pecypcsbl

Tloustie
palMOHAIBHOTO 1
quciia

Apubdmernuecku
€ IEHUCTBUI C
paloHaIbHBIMU
quclaMu

Apubdmernuecku
€ IEHUCTBUI C
paloHaIbHBIMU
qHclaMu

Apubmernuecku
€ IEHUCTBUI C
paloHaIbHBIMU
qHclaMu

ApubdmMernuecku
€ IEHCTBUI C
paloHaIbHBIMU
qHclIaMu

Apudpmerruecku
€ JACUCTBUA C
panoHaIbHBIMU
qHUCcIaMH

CpaBHenue,
yIOPSA0OYNBAaHUE
palMOHAIBHBIX
quceln

CpaBHenue,
yIOPSAOYNBAaHUE



08%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22mHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22.HYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22.HYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22fHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22419HYPERLINK%20%22https:/m.edsoo.ru/7f419d08%22dHYPERLINK%20%22https:/m.edsoo.ru/7f419d08%2208

paLMOHANIBHBIX
qucell

CpaBHenue,
YIIOpSAOYUBAHUE
paurOHAIBHBIX
qHcel

10

CreneHs ¢
HaTypaJIbHBIM
IoKasarejieM

bu6mmorexa [{OK
Thttps://m.edsoo.ru/7f42
11de

11

Crenens ¢
HaTypaJIbHBIM
IoKasarejieM

bubmmoreka [{OK
Thttps://m.edsoo.ru/7f42
1382

12

Crenens ¢
HaTypaJIbHBIM
oxasarejieM

bubmmorexa [{OK
Thttps://m.edsoo.ru/7f42
154e

13

CrerneHb C
HaTypaJbHbIM
IOoKa3arejieM

bu6moreka [IOK
Thttps://m.edsoo.ru/7f42
18be

14

CrernieHb C
HaTypaJbHbIM
IOKa3arejieM

15

Pewrenne
OCHOBHBIX 33]1a4
Ha 1po0u,
MIPOLIEHTHI U3
peanbHOM
MIPaKTUKU

16

Pewrenne
OCHOBHBIX 33]1a4
Ha 1po0Ou,
MIPOLIEHTHI U3
peanbHOM
MIPaKTUKU

17

Pemenne
OCHOBHBIX 33]1a4
Ha Jpo0Ou,
MPOLIEHTHI U3
peanbHOM
MPaKTUKU

18

Pemenue
OCHOBHBIX 33J1a4
Ha apoou,
MPOLIEHTHI U3
peanbHOM
MPaKTUKU
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Anrebpa, 7 kimace/ Mepansak A.T'., Tlononckuit B.b., Axup M.C.; mox penakuuei
[Togonbckoro B.E., O6mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o01IecTBoO
«3narenscTBo «lIpocBemenue»

» Anre6pa, 8 kmace/ Mepansak A.T'., [Tonorckuii B.b., Sxup M.C.; ox
penakuueit [Tononsckoro B.E., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

Mznatenbckuii ientp « BEHTAHA-I'PA®»; AxkiiuonepHoe o011ecTBO
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«3narenscrBo «lIpocsemmenue»

» Anre6pa, 9 kinacc/ Mepansak A.I'., [Tononckuii B.b., SAxup M.C.; noa
penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp «BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO

«M3parenscTBO «lIpocBenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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