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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
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 MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

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

COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Yucia v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEX0J]] OT OAHON (POpMBI 3amucu
npobeit k apyroi. IloHsATHE panMOHAIBHOTO YHCIIA, 3alUCh, CpaBHEHUE,
YOOPSIIOUYMBAHUE  PalMOHANBHBIX  4ucell. ApudMeTHYECKHe JCUCTBUS  C
palMOHAIBHBIMU 4YKCIaMH. PerieHue 3agad u3 peaibHOM MPAaKTUKH HAa 4acTH, Ha
IpooOwu.

CreneHb ¢ HaTypallbHBIM IIOKa3aTelIeM: OIpeelieHre, IpeoOpa3oBaHue
BBIPQKCHUI HA OCHOBE ONpEJETeHHUs, 3aMUCh OOMbIKMX Yucel. [IporeHTsl, 3anuch



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

[IpuMeHeHne TPU3HAKOB  JACIMMOCTH, PA3J0KEHHE HA  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM  4Yucle TmpsiMas W oOpaTHas
MIPONOPLUUOHAIIBHOCTH.

AJire0panydecKue BbIpPaKeHU s

IlepemeHHBIE, YACIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM. JlonmycTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dopmyinbl. Berancnenust no popmynam. [IpeobpazoBanne OYKBEHHBIX BbIpOXKEHU,
TOXXKJIECTBEHHO paBHblEe BBbIpAKEHUsS, MpaBuiia MNpeoOpa3oBaHUS CYMM H
POU3BEICHUM, MPaBUIIa PACKPBITUSL CKOOOK M MPUBEACHUS MOJIOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

OpnHowieHbl U MHOTOwIeHbl. CteneHp MHOrowieHa. CroKeHue, BhIYUTaHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJbl COKPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUsA, IMpaBuja NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YPaBHEHHUS, pELICHWE JUHEWHbIX YypaBHEHUW. CoOCTaBlI€HUE YpaBHEHUU IO
YCIIOBUIO 3a71auu. Pelienre TeKCTOBBIX 3a71a4 ¢ OMOIIBK YPaBHEHUM.

JluneitHOe ypaBHEHHE C IByMs MEpEMEHHBIMU U ero rpaduk. Cuctema AByx
JIMHEWHBIX ypPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucteM ypaBHEHHH
CrocoOOM TOJCTaHOBKHU. [IpuMephbl perieHus TEKCTOBBIX 3aad C IOMOIIBIO
CHUCTEM YpABHEHHUI.

DyHKIUMN

Koopaunnara Touku Ha npsiMmoi. UnciioBele IPOMEXKYTKU. PaccTosiHue Mexay
JIBYMsI TOUKaMHU KOOPAMHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopaunHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKHM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIaMHu.
Urenne TtpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynkmuu. [padux
¢bynkiuu. CoiictBa GyHkiui. Jluneitnas gynkmus, e€ rpaduxk. ['padux dyaknmm
y = [X|. I'padmueckoe penieHne JTHMHEWHBIX ypaBHEHWHW W CHCTEM JIMHCWHBIX
YPaBHEHHM.

8 KUIACC

Yuciaa 1 BLIYUCIEHUS



KBagpatubiii kopeHb u3 uucia. [loHsTHe 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHNSI UppallMOHAIbHBIX uncesl. CBoCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BaHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEIIBHBIC YHUCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allKMCh YKCIa.
AJireOpanyecKue BbIpasKeHHU s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  HA
MHOKHUTEH.

Anrebpanueckass napoOb. (OCHOBHOE CBOWCTBO anredpandeckoil apoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [I€JIEHHE aireOpanueckux Jpooeit.
PanrionanbHbIe BRIpAXKEHUS U UX MPe0Opa3OBaHUE.

YpaBHeHUsS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buerta. Pelienue ypaBHEHUM, CBOASIIUXCS K JIUMHEHHBIM U KBaJpPaTHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalivs ypaBHEHUNU C IBYMs MEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs TEpEeMEHHbIMH. [IpUMepbl pelieHus CHUCTEM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHETHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUHA

[lonstue @yukmuu. OOIacTh OMpeAeNieHUs W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1aHus PyHKIIHIMA.

I'paduk dynknuu. Urenue cBoicTB ¢yHKmuU 1o e€ rpaduky. Ilpumepsr
rpadukoB GYHKIIHNA, OTPAXKAIOMUX PeaTbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPONOPIHUOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Pynkuun Y = X2, y = x3, y = VX, y=|x|. I'paduueckoe
pElIEHUE YPABHEHUIM U CUCTEM YPABHECHUU.

9 KIIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHble Ynclia, UppallMOHATIbHBIC YHCJIA, KOHEYHbIE U O€CKOHEYHbIC
JeCsITUYHBIE Apo0u. MHOXKECTBO JNEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
KaKk OCCKOHEUYHBIC JECATHYHBIC JpoOHW. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHON MIPSMOM.



CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucel. [[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHEHUA U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIIUXCS K KBaApPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEINEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C IBYyMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YPaBHEHUM C ABYMS NIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1a4 anreOpandyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve yMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUHA

Ksagpatuunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopaUHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu pynxumit: y = kx, y = kx + b, y = k/ix, y =x3, y =X, y = [X| , u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U POrPeccHu

[lonsiTHE YMCITIOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmyno u Gopmymoi N-To wieHa.

Apudmernyeckas U reomerpuueckas mporpeccud. dopmynsl N-TO uieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETHIECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKaAaMH Ha KOOPAWUHATHOMW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIUAIBHBIA POCT.
CnoxHbIe TPOLIEHTHI.

INNIAHUPYEMBIE  PE3YJBTATbBI OCBOEHUA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yJabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTrO Kypca
«Anrebpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLLIOMY M  HACTOALIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKUX
MaTEMAaTUKOB U POCCHUMCKOM MAaTEMATUYECKOW IIKOJIBI, K HMCIIOJb30BAHUIO 3TUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaxX (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B JCSTEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHus Ha TMPOTHKEHUU BCEM KM3HM ISl yCNEImHOW MNpodecCuoHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
OCTPOCHUEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, PaCCyKICHUW, YMEHHUIO BHIEThH
MaTeMaTHYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTeMaTHUYeCKONM HayKd Kak c@epbl UelIoBEeYECKOM
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHIIN3ALMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMHM HaBBIKAMH HCCIIEIOBATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popmMHupoOBaHHME KYJIbBTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
310pOBbs,  BEIEHUSA  30pOoBOro oOpa3a JKHW3HM  (30pOBOE  IUTAHUE,



cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBbIKA peQIEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HAa NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUN ISl pelIeHus 3a7ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IMJIaHUPOBAHUSI TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TMOCIEACTBUM JISI OKPYXAIIeH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MPoOJIeM U MyTel UX PeIIeHUs;

8) ajanTanmus K M3MEHSIIOUNIUMCS YCJIOBUSIM COUMATBLHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy JPYTUX JIIOAeH, MpUOOpeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHN U3 OTbITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWU HOBBIX 3HAHHK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUEC;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTH M OIEHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AeMcTBUA:

e BBUISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUH MEXKIy MOHATUIMH, (HOPMYITHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH, YCTAHABIWBATh CYIIECTBEHHBIA  MPHU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHBIE;

e BBIBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (haKTaxX, AHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
mpemsiaraTh ~ KPUTEPUHM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHIL;



JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE JOKA3aTeIbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh apPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCOO pelieHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJBKO
BapUMaHTOB pEIIeHMs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMUS,
(GbopMyIHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IMPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEJILHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

IPOBOAUTL IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
AKCIICPUMEHT, He0O0JIBIII0E HCCIIEOBAHUE 110 YCTaHOBJICHHIO
0COOEHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOATEIBLHO (POPMYJIMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
IIPOBEIEHHOTO HAOIIOACHUS, WCCJICIOBAaHMS, OICHWBATHh JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IpOIECCa, a TaK)Ke BBIJBUTaTh
IIPEIITOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

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

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TmpenctaBieHus WHPOPMAIMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod ©u Ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTH WHOOPMAIIMN TIO0 KPHUTEPHUSM, MPEATOKECHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIIOBUSIMU U LIENIAMHU OOILEHHUS, SICHO, TOUHO, TPAMOTHO BbIPaXaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M NUCBMEHHBIX TEKCTAX, J1aBaTh IMOSICHEHHS I10
XOJly PELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yibTaT;



e B X0Ji€¢ 00CYXXJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1ae€MOM TEMBI,
po0JIeMBbl, pelaeMoil 3aJaum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pelIeHns, COMOCTaBIIATH CBOM CYXIEHUA C CYXKICHUSAMH JIPYTHX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMuUE€ U CXOJICTBO IMO3ULIUM, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;

e TMPEICTABIATH  PE3yJNbTAaTbl  PEIIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa,  CAMOCTOSTENbHO  BbhIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3314 MPE3EHTALUHN U OCOOCHHOCTEN ayTUTOPUH;

e IMOHMMAaTh M  UCHOJB30BaTh  IPEUMYIIECTBA  KOMAHIHOM U
UHAUBUAYaTbHON paOOThl MpU PEHIEHHH Y4eOHBIX MaTeMaTUYeCKHUX
3a1ay;

e TIPUHHUMATh LIEJIb COBMECTHOMN AEATEIBbHOCTH, IJIAHUPOBATH OPTaHU3ALNIO
COBMECTHOW paboThl, paclpeaesiarTb BHUAbl paldOT, JIOroBapuBATHCS,
o0CyXJ1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIO/IEH;

e VyHYacCTBOBATh B TPynmnoBbIX ¢(opmax paboTel (0OCykaeHus, 0oOMeH
MHEHMSIMHU, MO3TOBBIE IUTYPMbl W JPYTUE€), BBINOJHATH CBOK YaCTh
paboThl M1 KOOPAUHUPOBATH CBOM JCUCTBUS C APYTMMH YJICHAMU KOMAaH/IbI,
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC YU4eOHbIE AeliCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBIATH IUIAH, AJITOPUTM DPELICHHs 3aJadd (WU €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C yYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHANbHBIN HHTEJICKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSA Ipolecca H
pe3yipTaTa pelieHrus MaTeMaTUYECKOU 3aa4H;

e IPEIBUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTb IIPU PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOATEILCTB, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATHh COOTBETCTBHUE PE3YyJbTATA NEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBHSIM, OOBSICHATh PUUYMHBI JOCTUKEHUS WIA HEAOCTUKEHUS LIEIIH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJacce OOyYarolIMICS TMOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:



Yucaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PALIMOHATIBHBIMH YHCIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSThH pasHOOOpa3HbIC
criocoObl U MPUEMBI BHIYMCICHUS 3HAYECHUN APOOHBIX BBIpAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (OPMBI 3aMHMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIIOYMBATH PALIMOHATILHBIE YHCTIA.

OKpyrJsITh yncna.

BhINOTHATS TPUKUJIKY U OIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSMHU C HATypaJbHBIMHU
MOKa3aTEeISIMU.

[IpumeHsAT,  MpU3HAKU  JETUMOCTH,  pa3jioKeHHE Ha  MHOXHUTEIHU
HATypaJbHBIX YHUCET.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yAbTaThl pELIECHUs 3a7a4 C Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyecky0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTDH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHIX
NEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHMS  IENOTO  BBIPAXKEHUS B~ MHOTOWICH
IIPUBEICHUEM TI0JIOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PaA30KEHUE MHOTOYIEHOB HAa MHOXHUTEIM C TOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOINEro MHOXHTENS, TPYNIUPOBKH  CIIAaraeMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUSI Pa3IMUHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEIsIMHU JJIsS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TOJB3YysSICh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEWMHBIX YPAaBHEHUMN C JABYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1ayMl MOJy4YEHHBIN pe3yabTar.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOJIYYUT CICAYIOIIHAE
MPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCJICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyucen A CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHU, UCIOIb3Yysd MPU HEOOXOJMMOCTH KaJIbKYJIATOP, BBITOJHITH
npeo0pa3oBaHusl BBIPAKEHUHN, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amUCH OONBIINX M MalIbIX YHCEN C MOMOIIBIO JACCITUYHBIX
npoOeii u creneHelt uucna 10.

Aaredpanveckue BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEGHW C TIENBIM  ITOKa3aTelieM, BBIOJIHATH
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKALTNX CTETICHH C EJIBIM TIOKa3aTeeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE MPaBWJI JCHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMH IPOOsSIMHU.

PacxitanbiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumMeHaTh peoOpa30oBaHusl BRIPAXKCHHUN ISl PEIICHUS Pa3IUYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[IpoBoaMTH MpOCTEHIIIME UCCICIOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUeCcKuX MpeAcTaBIeHI (yCTaHABINBAThH, UMEET
J¥ ypaBHEHWE WM CHCTEMa YpaBHEHUH PEIICHHUs, €CIU WMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT COBECHOW (QOPMYTUPOBKH 3aaauu K e€ anreOpandeckoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CpPAaBHEHHUS, OICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPENEsITh 3HaueHHEe (YHKIUM MO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE W TUCHBMEHHBIC TPUEMBI, BBIIOJHATh BBIYHCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsS M HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ TPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (YHKIIMM H3Y4eHHBIX BHJOB. Iloka3biBaTh CXEeMaTHYCCKH

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

Ctpouth U mM300pakaTh CXEMATHYECKH T'PAaPUKUA KBaIPATHYHBIX ()YHKIIHMH,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

Yucii0BbIe MOCTEA0BATEIbHOCTH M MPOrPecCHH

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxath ujeHbl MOCJIENAOBATEIBHOCTH TOYKAMU HAa KOOPJIWHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
N HanmenoBann | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3menos u (undpoBbIe)
n/ Bceer Konrpoububl | IIpakTuyecku
TeM o0pa3oBaTe/bHbIEC
n 0 e padoThl e padoThl
NPorpamMmbl pecypchl
Yucna u
bu6mmoreka [IOK
BBIYUCIICHUSL.
25 1 https://m.edsoo.ru/7f415b
Pammmonansubie 90
qucna -
bu6morteka [IOK
Anreb
TEOPAIIECRI 1 97 1 hitps://m. eds00.ru/7f415b
€ BBIPKCHUS
90
bu6mmoreka [IOK
YpaBHeHud 1
20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! u bubnuoreka [JOK
rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKINU 90
bu6moreka [IOK
[ToBTOpEeHME U
6 1 https://m.edsoo.ru/7f415b
00001IeHNe
90
OBILEE
KOJIMYECTBO
2 5 0
YACOB I1O 10
[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

N HaumenoBanu | Kojm4ecTBo 4acoB DJIeKTPOHHBbIE

[1]

K € pa3esioB (undpoBbie)

n/ Bceer Konrpouabsubl | IIpakTHnyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoTbl
NPOrpaMmblI pecypcsl
Yucna n
bu6mmoreka [{OK

BBIYUCIICHUS.

1 15 https://m.edsoo.ru/7f417af
KBanpaTtHbie 8
KOpPHH N
Yucna n
BBIYHCIICHUSL. bubmmoreka [{OK

2 Crernens ¢ 7 https://m.edsoo.ru/7f417af
IEJIBIM 8
ImoxasarejeM
AnreOpandecku

bu6moreka [IOK

€ BBIPAKCHHS.

3 N 5 1 https://m.edsoo.ru/7f417af
KBanpaTublii g
TPEXUIICH B
AnreOpandecku
— bu6moreka [IOK

4 P ) 15 1 https://m.edsoo.ru/7f417af
AnreOpanyecka g
s IpoOb -
YpaBHeHusa u
HeDABCHCTE bu6moreka [IOK

5 p ’ 15 1 https://m.edsoo.ru/7f417af
KBanpaTtHeie 8
YpaBHEHUA B
YpaBHeHusa u
HeDABCHCTE bu6mmoreka [JOK

6 p ’ 13 https://m.edsoo.ru/7f417af
CucreMsl 3
ypaBHEHUH B
VYpaBHeHuUs 1 bubnuoreka [JOK

7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBenctpa 8
OYHKIHH. bu6mmoreka [JOK

8 OCHOBHEIE 5 https://m.edsoo.ru/7f417af
MTOHATHUSA 8
DyHKINH. bubnuoreka [IOK

9 Yucnoselie 9 https://m.edsoo.ru/7f417af
byHKIMH 8

10 [ToBTOpEHUE N 6 1 bubnuorexa [IOK



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

00001ICHIE https://m.edsoo.ru/7f417af
8
OBIIEE
KOJIMYECTBO
YACOB I10 102

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Yucna u
bu6mmorexa [{OK
BBIYUCIICHUSL.
y 9 https://m.edso0.ru/7f419
[elicTBUTEIbHBIE 408
qucia -
YpaBHeHud u
HEpaBEHCTBA. bubnuorexa [JOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
oJHOH dos
MePEMEHHO N
YpaBHeHUd 1
bu6moreka [IOK
HEpPaBEHCTBA.
14 1 https://m.edsoo.ru/7f419
Cucrembl
y dog
ypaBHEHUN
YpaBHeHud u bubnuorexa [JOK
HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctpa dos
bu6moreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
Yucnoselie bu6mmoreka [JOK
MOCJIEI0BATEIILHOC 15 1 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHMeE,
oGoGmeHIe bu6mmoreka [JOK
’ 18 1 https://m.edsoo.ru/7f419
CUCTeMaTH3aIus
3 dos
3HAHUH
OBILEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MakaperueB FO.H. Munarok H.I'. HemkoB K.M. u np Anredpa 7 knacc AO «M3naTenscTBo
«IIpocsemenne»

MaxkapsraeB FO.H. Munmrok H.I'. HemkoB K.M. u np Anre6pa 8 kimacc AO «M3maTenbcTBO
«IIpocsemenuey

MaxkapsraeB FO.H. Munmrok H.I'. HemkoB K.M. u np Anrebpa 9 kimacc AO «M3maTenbcTBO
«IIpocsemenue
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