MMHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJEPALIMU
YOY «llIxona «baaroe OTpoyecTBo» :

PACCMOTPEHO

MeToInuecKuM
00BeIMHEHHEM

EctecTBeHHOTO IIUKIIA
IIpotoxor Ne '/

oT <g£» Q%‘Qm 292‘5 I8

I[TPOBEPEHO VYTBEPXJEHO

3aMecTUTeIb AUPEKTOPA I10 JHupextop YOV «lllkona

VYBP /_/ «bnaroe OtpouecTBO»
g~ VYueposa H.H. %Z Kyuemosa AM.

Ipukas Ne 74 ~09 HpHK 5 7 ;2"0/

fot «/_f)} 4/ 47 12025 .

oT «aﬁ» Q{%&/’P 2025 1

PABOYAS IPOTPAMMA
(ID 7136589)

y4eOHOro Kypca «Ajredpa»

JUTst oOydaromuxcst 7-9 Kiaccos

camapa 2025



MOSCHUTEJIbBHAS 3AIIUCKA

AnreOpa sBIsICTCS OJHUM W3 OTIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHHUTApHOTI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpanveckux aOCTPaKIMii, CHoco0e OTpPaKCHUS MATEMATHUSCKOW HAyKOW SBICHUHA U
MPOIECCOB B TPUPOJEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KayeCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOphl 00eCTieunBaeT pa3BUTHE YMEHUS HAOJIO/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, (GOpMYIHpOBaTh yrBepxAcHHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTUYECKOTO MBIIIJICHUSA O6yanOHII/IXC$IZ OHHM HCIIOJIB3YIOT JOCAYKTHBHBIC U
WHIYKTUBHBIC PACCYXJICHUs, 0000ICHHEe W KOHKPETH3AIUIo, aOCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTETBHBIM OO0BEM CaMOCTOSTEILHOW JESTEIBHOCTH
o0OyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE peNICHWEe 3a7ad  SBISIETCS — pealu3aiuei
JeSATeTbHOCTHOTO MPHHIIATIA 00YICHHUSI.

B crpykTtype mnporpamMmbl y4eOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUeCKUe JMHUKN: «Yucma u
BBIUUCIICHUS», «AJreOpanvecKkue BBIPRKCHU», «YPaBHEHHS W HEpaBEHCTBaA», «DyHKIUN.
Kaxxias u3 3THX copepiKaTelIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHHH TPEX JIeT
M3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTMMHU €ro JIMHUSAMH. B Xo1e n3ydenus y4eOHOro Kypca
00y4aroIUMCs PUXOAUTCS JIOTUIECKH PACCyXIaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3lieliax MAaTeMaTH4YecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
si3pika. CoziepKaTeIbHON U CTPYKTYPHOUM OCOOCHHOCTBIO YUEOHOTO Kypca «Ajredpay sBIsieTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcCna W BBIYUCICHHS» CIYXUT OCHOBOM JUIsl JalIbHEHIIETO
W3YyUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TaK)KE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCJIE HAa YPOBHE

OCHOBHOTO OGIJ.ICFO 06p3.30BaHI/I$I CBA3aHO C pallMOHAJIbHBIMU W UPPALUOHAJIBHBIMU YHCJIAMU,



(hopMHUpPOBaHHEM TIPEJCTABICHUN O JEHCTBUTEIBHOM YHUCIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 001eMy 00pa30BaHUIo.

CogmepxaHue JBYX aireOpandeckux JIUHUH — «AJreOpanyecKkue BBIPAKEHUS» W
«YpaBHEHUST ¥  HEPABEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydYaONIUXCS
MaTeMaTHYeCKOro armapara, HEOOXOAMMOTO Ui pPEIICHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTHKO-OPHEHTUPOBAHHBIX 33a71a4. Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHus
y49eOHBII ~ MaTepuan TPYNIUPYETCS  BOKPYr  PAalMOHAIBHBIX  BBIpaXeHHWH.  Anredpa
JEMOHCTPHUPYET 3HAYCHUE MAaTEMAaTUKHU KaK sI3bIKa JIJISl TIOCTPOCHUS MAaTeMaTHUYECKUX MOJIENIEH,
OTIMCAHUs MPOIIECCOB M SIBJICHUH pealbHOTO MHpa. B 3amaun oOyueHus anredpe BXOIAT TakkKe
NanbHEIIee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOEHHMSI Kypca HH(POPMATHKH, U OBJIAJICHWE HABBIKAMHU JIEAYKTUBHBIX PacCyXJICHUH.
[IpeoOpazoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET PA3BHUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxkannie  (yHKIIMOHATBHO-TpaQUUECKOW  JMHUW  HAIEJIEHO Ha  TOJIyYCHHE
00yJarOIMMUCS 3HaAHUHN O (QYHKIUAX KaK BaKHEHIICH MaTeMaTHYeCKON MOJENH JJIsi OTHCaHUs
U HCCIEOBaHUS Pa3HOOOpa3HBIX NMPOIIECCOB M SIBICHHUM B mpupone u obmiectBe. M3ydyeHnwue
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BaTh pPa3InYHbIE
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, IpauuecKue,
BHOCHT BKJIaJl B (hopMHpOBaHUE MPEJICTABICHUNA O POJIM MAaTEMaTUKH B Pa3BUTUU LIUBUIIU3ALUU
U KYJIbTYpHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax u3ydaeTcs Y4YeOHBIM Kypc «Anrebpay,
KOTOPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl coJepkaHus: «YUucia U BBIYUCICHUS,
«AnreOpanyeckre BhIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIUI.

Ha usydyenue yuebHoro kypca «Anredpa» orsoautcs 408 gacoB: B 7 kinacce — 136 gacoB
(3+1 vac u3 yactu, GpopmMupyeMoil ydyacTHUKaMH 0Opa30BaTeIbHBIX OTHOIIEHHI), B 8 Ki1acce —
136 gacoB (3+1 vac u3 yactu, GopMUpyeMOl ydacTHUKaMU 00pa3oBaTeIbHBIX OTHOILIECHUH), B 9
kimacce — 136 wacoB (3+1 wac u3 wactu, opMupyeMol ydacTHMKamMH 0OOpa3oBaTelbHBIX

OTHOIIICHUH).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BEIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J OT OAHOM (GOpMBI 3ammcu Apodei K
npyroii. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHUecKue NEHCTBHUS ¢ pallMOHAJIBHBIMY YHCIaMu. Pemenne 3amay u3 peanbHOU
MpaKTUKW Ha dYacTh, Ha JApoOu. CTeneHb ¢ HATypalbHBIM IIOKa3aTeJIEM: OIpEAEICHHUE,
npeoOpa3oBaHUe BBIPAKEHUN HA OCHOBE OMNPEENICHHS, 3amuch OoNbIux yucen. [IporeHTsl,
3amMch TMPOLIEHTOB B BUJIE IpoOM U ApoOUM B BHUJE NPOLEHTOB. Tpu OCHOBHBIE 3a/1ayd Ha
MIPOLIEHTHI, pEIIeHue 3aJady M3 pealbHOW MpakTHKu. [IpuMeHeHHe NpPU3HAKOB JEITUMOCTH,
pa3io’KeHue Ha MHOKUTENN HATypaJIbHBIX uncen. PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TpAMast
1 oOpaTHas MPONOPLUUOHATBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHHUs C MEpEMEHHOM. [lomycTUMBble 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Beruucnenus no gpopmynam. [IpeobpazoBaHne OyKBEHHBIX BbIPAaXKEHUH, TOKAECTBEHHO paBHBIE
BBIPAXKEHHUs, IIPaBUJIa NMPeoOpa3oBaHMsl CyMM M IPOM3BEACHUI, MpaBUIa PACKPHITHS CKOOOK U
IpUBEICHUA TOAOOHBIX ciaraeMblx. CBOMCTBa CTENEHM C HaTypalbHBIM IOKa3aTeJeM.
OpnowreHsl u MHorowieHsl. CreneHb MHOrowieHa. CIOKeHUE, BBIYUTAHHME, YMHOXKCHHE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3iokeHrne MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUjia IpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
ypaBHeHUH. JIMHEHHOE ypaBHEHUE C OJHOM MEPEMEHHOM, YUCI0 KOPHEW TMHEHHOTO0 ypaBHEHUS,
pelleHne JMHEWHBbIX ypaBHeHMH. CocTaBieHHE YpaBHEHUN IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJjau C IOMOLIBIO0 ypaBHEHUH. JIuHEHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €TI0
rpapuk. Cucrema JBYX JMHEHHBIX YpaBHEHUIl ¢ JAByMS INepeMeHHbIMU. Pemenue cucrem
ypaBHEHUH CIIOCOOOM MOACTaHOBKH. IIpumepsl peleHns TEKCTOBBIX 3ajjay ¢ MOMOIIbIO CUCTEM
YpaBHEHUM.

DyHKUUH

Koopaunata Toukn Ha mnpsMoi. YuciioBble NPOMEXKYTKH. PaccrosiHue Mexay IBYyMs
TOYKaMHU KOOpAMHATHOM npsiMmoii. IIpssimoyrosibHas cucrtema koopauHart, ocu OX u Oy. Abcuucca
U Op/MHAaTa TOYKH Ha KOOPAMHATHOW IuiockocTH. Ilpumeps! rpadukoB, 3aJaHHBIX (GOpMYyTIaMu.

Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. ['paduk ¢pynkuuu. CpoiicTBa
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¢bynkumid. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk Gynkuuu y = |X|. ['paduueckoe perienue
JIMHEWHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yuca 1 BIYUCTEHUS

KBanparubiii kopeHb u3 umcna. Ilonsrue 00 wuppauuoHanbHOM uucie. JlecaTnyHbie
MPUOIVKCHHST UPPAMOHATBLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHHMIO YHUCIOBBIX BBIPAKEHHN W BBIYUCICHHSIM. JleMCTBUTEIBHBIC
yucia. CTeneHp ¢ 1ebIM MokazaTeneM u e€ cBoictBa. CTaHAapTHas 3alUCh YHUCIA.

Auiredpanyeckue BbIpaskeHus!

KBanpatublii TpEXwieH, pa3ioKeHHe KBaIpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnrebOpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckoi apoom. CroxeHue,
BBIYHTAHUE, YMHOXEHHUE, JIETICHUE alreOpandeckux ApooOei. PanmoHambHbIE BBIpAKEHUS M HUX
npeoOpa3oBaHHUE.

YpaBHeHUsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, gopMylia KOpPHEH KBaJpaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOMSIIMXCA K JIMHEWHBIM M KBaApaTHBIM. [Ipocteitmme apoOHO-
paioHaabHble ypaBHeHUd. ['padudeckas HHTEpIIpeTalus ypaBHEHHUH ¢ IByMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YpaBHEHUHW C JByMs IepeMeHHbIMU. [IpuMepsl pemieHus cucreM
HEJMHEWHBIX YPAaBHEHUU C JBYyMs MEepeMEHHbIMU. PelieHre TeKCTOBBIX 3a/lau anreOpanyecKum
crocoboM. YwucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHOW MepeMEHHOM.
PaBHOCHiIBHOCTE HepaBeHCTB. JIMHelHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonstne dynkuuu. OGMacTh OnpeneneHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrnocoOb
3amanus Gynkuuil. ['paduk Qynkuuu. Urenue cBoiictB (yHkuuu mo e€ rpaduxy. [Ipumepst
rpadukoB GYHKIUN, OTpaXKAIOUINX pealibHble mpoiiecchl. DYHKINU, OMHUCHIBAIONINE MPSIMYIO U
00paTHYIO MPOTMOPLHOHATBHBIE 3aBUCUMOCTH, UX rpaduku. OyHkuuu y = X2,y = X3,y = VX,

y=|X|. I'paduueckoe pelieHre ypaBHEHHI 1 CUCTEM ypaBHECHHIA.

9 KJIACC
Yuciaa v BLIYUCIECHUSA
PanmonanbHble yKcna, UppalrioHaIbHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE JEeCATUYHBIC

,Z[pO6I/I. MHOKECTBO AEHCTBUTEIIBHBIX qucel, JIeCTBUTEIIbPHBIE 4YHCIA Kak OCCKOHEUHbBIE
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JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMKECTBOM
JNEUCTBUTENBHBIX 4YHUCET MU KOoOpAWHATHOM mpsMmol. CpaBHEHHE JEHCTBUTENBHBIX YHCEN,
apudmeTnyeckue NEHCTBUS C JCHCTBUTENBHBIMU YHcIaMU. Pa3Mepbl 00BEKTOB OKPYXKAIOIIETO
MUpa, JJIUTENBHOCTh MPOLIECCOB B OKpykaromeM mupe. [TpubmmkéHHoe 3HaueHHE BETUYMHBI,
TOYHOCTH NpubmmxeHus. Oxpyrienue uncen. [Ipukuika u onieHKa pe3ynbTaToB BHIYUCICHUI.

YpaBHeHHUsS U HEPABEHCTBA

JIuneliHoe ypaBHeHue. PemieHuwe ypaBHEHMH, CBOIAIIMXCA K JUHEHHBIM. KBanpaTtHoe
ypaBHeHue. PelreHne ypaBHEHMH, CBOJIAIIMXCS K KBaJpaTHBIM. bUKBajpaTHOE ypaBHEHUE.
[IpuMeps! penieHust ypaBHEHHU TPETbeW U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM Ha MHOKHUTEIIH.
Pemenne npoOHO-paliOHANBHBIX ypaBHEHUM. PeleHne TEKCTOBBIX 3a/ad alredpandyeckum
METO/IOM. YpaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrtemM IByX JUHEHHBIX
YpPaBHEHUN C JIByMs INEpEMEHHBIMH. PellleHne cucreM ABYyX YpPaBHEHUH, OJHO W3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
IByMsI TIepeMEHHBIMH. PellleHne TEKCTOBBIX 3aJay anredpandyeckuMm crocodoM. UYuciosbie
HEpPABEHCTBA M MX CBOWCTBA. PelleHune JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemrenne
CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM mepemeHHo#. KBanparasie HepaBeHcTBa. [ paduueckas
MHTEPIIPETALVs HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMMU.

D yHKUUHA

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJibl, 0Ch CUMMETpUH Hapabosbl. I'paduku Gyukmuit: y = kKX, y = kx + b, y = k/X, y = X3, y
=X, y = |X| , n ux cBoiicTBa.

YucaoBblie MOCTEI0BATEILHOCTH U POrPecCHH

IlonsTHE YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHUE IOCIECNOBATEIbHOCTH PEKYPPEHTHOU
¢dopmynoit u ¢opmynoit N-ro uneHa. Apudmernueckas U T€OMETPUUYECKas MPOrPECCHH.
®opmynbel N-ro wieHa apu(PMETHYECKOM M TeoOMEeTpUYECKON NpOrpeccHif, CyMMbl MEpBBIX N
yyieHoB. M300paxkeHne 4iIeHOB apHU(PMETHUECKON M reoMEeTpUYecKoil mporpeccuii Toukamu Ha

KOOpI[HHEITHOfI IUIOCKOCTH. JIMHEHHBIH u SKCIIOHEHIIMAJIbHBIN POCT. CrnoxHbIE IIPOLCHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl yd4eOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTrpuoTHyecKkoe BOCIIUTAHHE:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:xkaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXKIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)KJICHHIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTHUKEHHM
HayKH{, OCO3HaHUEM BAKHOCTU MOPATBHO-ITUYECKUX IPUHIIUIIOB B IEATEIHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE€ B PELICHUM IMPAKTHYECKUX 3a7ad MaTeMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIS1 YCHEIHON MpodeCCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM HWHIAMBUAYAJIbHON TpaeKkTopuu oOpa3oBaHHUs U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI];

4) 3cTeTHYeCcKO0e BOCIIMTaHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUM, YMEHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHsS 4YeNOBeKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOH HayKH Kak c(depbl 4elnoBeUecKOd AeITeNbHOCTH, AITAanoB €€ pa3BUTUS H

SHAYUMOCTHU JJId pa3BUTHUA HUBUIIM3AllUH, OBJIAJICHUCM SA3BIKOM MATCMATUKH U MaTeMaTHUYEeCKOM



KyJIbTypOM KaK CpEACTBOM IIO3HAaHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HAaBBIKAMU
HCCIIEN0BATEIbCKON NEATEIBHOCTH;

6) ¢usnueckoe BocnuTranue, (OpMHMpPOBAHME  KYJAbTYPbl  3/10POBbSI H
3MOLMOHAJIBHOIO 0J1aronoJIy4us:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMaTU4YeCKHE 3HAHHWS B HMHTEPECAX CBOETO 3/10pPOBbA,
BEJICHUS 3/I0pOBOro 00pasa >KHU3HU (3I0pOBOE NMUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuueckas aKTUBHOCTBH), C(HOPMHPOBAHHOCTHIO HABBIKA pEQIICKCHUH,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY U TAKOTO K€ IIpaBa JIpyroro 4esloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlel Ha MpPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIsl pellleHus 3agad B o0nactu
COXPAaHHOCTH OKPYKAIOIIEW Cpenbl, IUIAHWPOBAHUS IIOCTYIIKOB M OLEHKHM HMX BO3MOYKHBIX
MOCJIEICTBUI JUIsl OKpYXKaloLIel cpeibl, 0CO3HAHUEM TJ00ANIbHOTO XapakTepa SKOJIOTHYECKUX
mpoOJIeM 1 yTel WX PelIeHNs,

8) ajanTanms K M3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCMCTBUSAM B YCIIOBHUSIX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIBbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX
mroziel, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKA M KOMIIETCHLIUU U3
OTIBITA IPYTHX;

HE00XOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie (GOpMYIUPOBATH HJIEH,
MOHATHUSA, TUNOTE3bl 00 00BEKTaX M SABJICHHSX, B TOM UYUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYallMlO, BOCIPUHMMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOylOLIUil KOHTpMEp, KOPPEKTUPOBATH IMPUHUMAEMbI€ PEIICHUS U
NelcTBUs, GOPMYIUPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/1bHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

ba3zoBble Joruyeckue qeMcTBUA:
® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXKIY MOHATHIMH, (HOpPMYIHpOBaTh OMpENENICHUs MOHSITUH,
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKaiuu, OCHOBAHUS it 0000IIeHUS

" CPpaBHCHUSA, KPUTCPUHU ITPOBOANMOI'0 aHAJIN34A,



BOCIPUHUMATh, (POPMYIHpPOBaTh U MPeoOPa30BbIBATH CYXKICHHS: YTBEpAUTEIbHbIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSIX, NpPEIJIaratb KPUTEPHH Ui BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh  JOKa3aTeJbCTBA MAaTEMaTHUECKUX  YTBEpXKJIEHUN (mpsiMble U OT
MIPOTHUBHOTO), IIPOBOJIUTH CaMOCTOSITENIbHO HECIIOKHBIE  JI0Ka3aTeNbCTBA
MaTeMaTH4eCcKUX (PaKTOB, BBICTPAWBATh AaApPryMEHTAlUI0, NPHUBOJAUTH MPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;

BBIOMpATh CrHoco0 pemieHus yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee NOAXOASMMNN ¢ YIETOM CaMOCTOSATEIbHO BbIAECTICHHBIX

KpUTEPUEB).

Bba3oBble uccienoBarejbCKHe AeiCTBHS.

WCIIOJIb30BaTh  BONPOCHI  KAaK  HMCCJICIOBATCIIbCKMA ~ MHCTPYMEHT  ITO3HAHUSA,
dhopmyaupoBaTh BOIIPOCHI, buKcupyromnme MIPOTHBOPEYHE, npobemy,
CaMOCTOSITCJIBHO YCTaHABJIMBATh HMCKOMOE M JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MIPOBOJUTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY ILIaHY HECJOXKHBIH SKCIECPHUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOIrO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

CaMOCTOSITEJIBHO  (OPMYJIMpPOBaTh OOOOIIEHUS ¥  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIIOJICHUS, HCCIICIOBAHUS, OLICHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA,

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, & TAKIKE BBIJIBUTATh HPEIOI0KCHUS

0 €r'o pa3sBUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undpopmanueii:

BBIABJIATHE HEJOCTATOYHOCTH U M30BITOYHOCTH I/IH(I)OpMaI_[I/II/I, JaHHBbIX, H606XOI[I/IMBIX
JJI pCIICHUS 3aavu;
BLI6I/IpaTB, AHAJIIU3UPOBAThb, CUCTCMATH3UPOBATE U HHTCPIPECTUPOBATH I/IH(i)OpMaI_II/II-O

Pa3JIMIHBIX BUAOB U (I)OpM MMPpEACTaBJICHU,



BbIOMpaTh hopMy mpeacTaBieHust HHGOPMALMK ¥ UIUTIOCTPUPOBATH PelIacMble 3a/1a4n
cXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;
OILICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WIIH

chOPMYITUPOBAHHBIM CAMOCTOSITEIIHLHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSAMU U IEISAMU
oOmIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHUS B YCTHBIX H
MACHMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 0 XOJy PEIICHHs 33]ja4i, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3a71aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI, IPOOIIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA TIOWCK PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh Pa3IMUMe U CXOJCTBO TIO3UINH, B KOPPEKTHOH opMme HopMynnpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHHS,

MPEICTaBIATh PE3YAbTATHI PEIICHUS 337a4H, SKCIICPUMEHTA, UCCICIOBAHHS, TIPOCKTA,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHON W WHIAUBUAYaJbHON pabOThI
MIPH peIIeHUH y4eOHbIX MaTeMaTHYECKHX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacmpenensTh BHABI pabOT, IOTOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMBbI M APYrHE€), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C JAPYrUMU WJIEHAMH KOMAaH/]Ibl, OLIEHUBATh KaYeCTBO CBOEro BKIAJa B

00Ul MPOAYKT MO KPpUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe AeiicTBHSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHHs 3ajaud (WM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PEIICHUN C Yy4ETOM

HOBOH MH(pOpMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

10



® BIIAJCTHh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yIbTara PEIICHUS
MaTeMaTUYEeCKOM 3ada4Hu;

® [IPEABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIIEHUU 3a]a4d, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEILHOCTH MOCTABJICHHOM LEIU U YCIOBUSM,
OOBSCHATh TPUYMHBI JIOCTMDKCHUS WM HEAOCTY)KCHHSI IICNIM, HAXOIWTh OIIHOKY,

JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydeHuss B 7 kJjacce OOydarOIIHMICS TMOIYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucja u BbIYMCTEHUS

BrimonHsATe, coyeTass yCTHbIE W THCHbMEHHBIE MPUEMBI, apudMETUYECKHE IEHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPAKEHUN, NPUMEHATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpUEMBl  BBIYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KaIIMX OOBIKHOBEHHBIE U
JECSITUIHBIC IPOOH.

[lepexonuTe OT oAHOM (hopMBI 3amuicu yucen K Apyroi (mpeoOpa3oBHIBATH JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAIOUMBATH PALIMOHAIIbHBIC YUCIIA.

OxpyriATh yncia.

BbINONIHATE PUKUIKY M OLEHKY pe3yNbTaTa BBIYMCICHUH, OIICHKY 3HAYEHUN UYMCIIOBBIX
BBIPKEHUH. BBIMONHATE EHCTBUS CO CTETIEHAMHU C HATYPaJbHBIMH MMOKA3aTEISIMHU.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, Pa3okKeHHe Ha MHOXKUTEIH HATypalbHbBIX YHCET.

PemaTth mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHEM BEIUYHH,
MPONOPIUOHATBHOCTBIO BEJIMYUH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YyIbTaThl PELICHUS 3aa4
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHHA

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxoaute 3HaueHUs 6YKB6HHLIX BBIpa)KCHI/II\/'I IMpU 3aJaHHBIX 3HAYCHUAX [ICPECMCHHBIX.
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Brimonsate npeoOpa3oBaHus 1EJIO0r0 BHIPAXKEHUSI B MHOTOWIECH MPUBEACHUEM I0JI00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBIONHATE yMHOXEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOTOWICHA HAa MHOIOYJIEH,
MPUMEHSATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEeHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEero MHOKHUTENS, TPYIIUPOBKH CaraeMbIX, IpUMEHEeHUs: (OopMysT COKpamEHHOTO
YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHHs MHOTOWIEHOB [UIs pELIEHUS pa3iIMuHBIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHOMN PAKTUKU.

Hcnonb3oBaTh cBOICTBa cTeNeHel ¢ HaTypalbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHUsI M HEPABEHCTBA

Pemate nmHelHBbIE ypaBHEHHUsI C OJHOM TMEPEMEHHOM, MPUMEHSS MpaBuja Mepexoaa OT
HCXOJIHOTO YpPaBHEHHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, SBISIETCS JIM YUCIO KOpPHEM
YPaBHEHUS.

[IpumMensTh rpaduyeckre METOAbI NP PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

ITonGupats npuMepsl Hap Yucell, SIBJIAIOLUXCS PEIIeHUEM JIMHEHHOTO YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHWHEHWHOTO YpaBHEHUS C JBYMS
IIePEMEHHBIMHU, MOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemarps cucteMbl ABYX JIMHEHHBIX YpPaBHEHUH C JIBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduvecKy.

CocraBiaTh M pelmiars JUHEHMHOE ypaBHEHHE WJIM CHCTEMY JMHEHHBIX YPaBHEHHUH IIO
YCIIOBHIO 3a/ladd, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IIOJyYCHHBIN
pe3yJbTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpIUHAaTaM, Jy4M, OTpPE3KH, WHTEpBalbl, 3alUCbIBATh 4YHCJIOBBIE IIPOMEKYTKM Ha
anreOpanyeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM INIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX pyHKImMi. CTponTs rpaduk GyHkuuu y = |x|.

OnuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BETUYUHAMM:
CKOpOCTb, BpEMsl, pacCTOsIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAMTEILHOCTDL, BpEMS,

00BEM paboOTHI.
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HaxonuTs 3HaueHne GpyHKIMN 1O 3HAYECHHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuii cocod NpeaCTaBICHUS W aHalu3a WHPOpPMAIUU, U3BJICKATh U
WHTEPIPETUPOBATH HHPOPMAITHIO U3 TPAUKOB PEATHHBIX IMPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyueHuss B 8 Kiacce oOydarommiics TIOJyYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJabTaThl:

Yuca 1 BIYUCTEHUS

Hcnonp3oBarh HavyallbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCET IS
CpaBHEHHUS, OKPYIJICHHS W BBIYUCIECHUN, W300pakaTh JEWCTBUTENbHBIE YHWCIAa TOYKAaMH Ha
KOOPAMHATHOU IIPSMOIA.

[IpuMeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3Ys NMPU HEOOXOJUMOCTH KAIBKYJISATOP, BBITIOJHATH MPe0Opa30BaHMs BHIPAKEHUH,
COJIEpXKaIuX KBaJpaTHbIE KOPHH, UCTIOJB3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJBITUX W MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX IpoOel u
crenenel yucna 10.

Auiredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C LEeJIbIM IoKa3aTelieM, BBINOJHITH MPeoOpa3oBaHUs
BBIPAKEHUH, COAepKAIIUX CTENEHH C LIEJIbIM MOKa3aTeJIeM.

BbINONHATE TOXAECTBEHHbIE MPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI JCHCTBUIM HAaJl MHOTOWIEHAMU U alreOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUNM JJS pEHICHUS pa3JIMYHbIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

YpaBHeHUsI M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIC YPAaBHEHUS U PallMOHAIIbHBIC YPAaBHEHHUS, CBOJAIIUECS K
HUM, CHCTEMBI JIBYyX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTH MpOCTEUIIINE UCCIETOBAHMS YPABHEHUN U CUCTEM YpaBHEHHUM, B TOM YHUCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[TepexonuTe OT cioBecHOW (HOPMYTHUPOBKM 3aqauu K €€ anreOpanvyeckoil MojAeIH ¢
MOMOIIIBIO COCTaBJICHHUS ypPAaBHEHHS WM CHUCTEMbl ypaBHEHUM, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIyY€HHBIA PE3YNIbTAT.

[IpuMeHsTH CBOWCTBA YMCIIOBBIX HEPABEHCTB VISl CPAaBHEHUS, OLIEHKH, pellaTh JTUHEWHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEMBI, JaBaTh TpadUUecKyl0 HILTIOCTPAILIUIO

MHOXKECCTBaA peIJ_ICHI/Iﬁ HCEpPaBCHCTBA, CUCTEMbI HCPABCHCTB.
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DyHKUUHA

[lonuMaTh ¥  HCIONB30BaTh  (PYHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHEe (QYHKIUHM [0 3HAUYCHHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 110 €€ rpaduKy.

CtpouTts rpaduku eMeHTapHbIX GYHKIUH BUIA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduKy.

K koHmy oOydyenuss B 9 kiacce oOydarOmMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yucjia ¥ BBIYHCIEHUS

CpaBHMBATH M YIIOPSIIOYMBATH PAlHOHALHBIC H UPPAIIMOHAIBHBIEC YHCIIA.

Bemonaate apudmMerndeckue ASHCTBUS C palliOHATBHBIMU YHCIAMHU, COYeTas yCTHBIE U
MUCHMEHHBIC TPUEMBI, BHITIOHATH BEIYMCIICHUS C UPPAIMOHATHLHBIMH YHCIIAMH.

HaxomnTh 3HaueHMs CTENeHEH C MENbIMH TIOKa3aTeNIMA M KOPHEH, BBIYHACIIATH 3HAYCHUS
YHCIIOBBIX BBIPKECHHM.

OKpyrasaTh J€HCTBUTENBHBIE YHCIIA, BBINOJIHATH IMPUKHIKY pe3yJbTaTa BbIYMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPAaBHEHMs, CBOJSIIMECS K HHUM,
npocTeire JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pemare cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemare TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoaNTh MpocTeiiie Uccae10BaHusl YPAaBHEHUH M CUCTEM YpaBHEHMM, B TOM 4HCIE C
IpUMEHEHHEeM TIpaUUecKuX MpeacTaBlIeHUi (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300paXkaTb peLICHHE
HEpaBEHCTB HA YHCJIOBOM MPSIMOM, 3aITMCBIBATh PEIIEHUE C TOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSIMOI,
3aIMCBIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEIICHUH Pa3IMYHbIX 33/a4.

DyHKUUH
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Pacnio3naBate yHKIIMHM HU3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HaUCHHH KOIPDUIHEHTOB, OMICHBATE CBOACTBA
GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapuKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOHIO 1O  (opmyne, TPUBOAWUTH  MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOTPECCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJJaHHUs.

BbINoNHATE BBIUKCIEHUS] ¢ UCHOJB30BaHUEM (GOpMya N-ro 4wieHa apu@MeTHYecKod u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIE10BATEIbHOCTH TOUYKAMH HAa KOOPIUHATHON IJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCJIOBBIMH IOCIEIOBATENBHOCTIMH, B TOM YHCIE 3aJaud

W3 peabHOM XKM3HU (C UCTIOIB30BaHUEM KaATBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumeHoBaHMe pa3nesioB U TeM

KoanyecTBo yacoB

Ne n/m DJieKTpoHHBbIe (U poBbIE)
NporpaMmmal Bcero KonTpoabHbie paéoThl
o0pa3oBaTebHbIE PeCypChl
bubmmoreka [{OK
1 Boipaxkenusi, TOXAeCTBA, ypaBHEHUS 24 2
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 OyHKIMU 15 1
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 Crenensb ¢ HaTYypaJIbHBIM MOKAa3aTeIeEM 14 1
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 MHorousneHbl 24 2
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 DopMyITbl COKPAIIEHHOTO YMHOKEHUS 24 2
https://m.edsoo.ru/7f415b90
6 Cucrembl TUHEHHBIX YPaBHCHUI 20 1
7 [ToBTOpEHME 15 1
OBUIEE KOJIMYECTBO YACOB I10 136 10
[TPOI'PAMME
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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 KJIACC

HanMeHoBaHue pa3aesioB U TeM KoinyecTBo yacos
Ne n/m JJieKTpoHHBbIe (U poBbIE)
NPorpaMmabl Bcero KonTpoabHbie paéoThl
o0pa3oBaTeIbHbIE PeCypPChbl
bubmmoreka [{OK
1 ParmonanbHbIe IpoOU 1 UX CBOMCTBA 30 3
https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 KBanpathsie kopHU 24 2
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
3 VYpaBHEHUS U CUCTEMBI ypaBHEHU N 30 4
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
4 HepaBenctpa 18 2
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
5 OyHKIIUN 8 -
https://m.edsoo.ru/7f417af8
6 CreneHsb C LEJIBIM ITI0Ka3aTeleM U €6 10 L bu6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 [ToBTOpEHME 16 1
https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O 136 13
I[TPOTPAMME
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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

9 KJIACC

Koaniecrso yacos JJIeKTpOoHHBbIe (U poBbIE)
Nen/m | HaumeHoBaHuMe pa3aesaoB M TeM MPOrpaMMbl
Bcero KonTpoabHbie paéoTnsl | o0pa3oBaTebHbIE pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 1 L bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 20 1 bubnuotexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 L bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 2
https://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 OyHKIIUA 16 1
https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucioBble HOCIEA0BATEIBHOCTH 20 1
https://m.edsoo.ru/7f419d08
. [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 38 L bubnuoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro

pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM

06pa30BaTe.m,H0ﬁ nporpaMmmMmbl OCHOBHOI'O 001mero oﬁpasonaﬂnﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI:IHOJ'IH?ITB, coycras YCTHBIC u IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(bMGTI/ILIeCKI/IG )IGI\/JICTBI/H[ C paMOHaJIbHBIMHW YUCIIaMU

1.2

HaXO)II/ITI) 3Ha4YCHUA YHCJIOBBIX BBIpa)KeHHﬁ, IPUMCHATH
pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHCIICHHS 3HAUEHUHN JAPOOHBIX

BBIPAKEHUH, coZiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU

1.3

[lepexonute oOT oaHOM (QopMbl 3amucu  YHceNn K  JIpyrou
(mpeoOpa3zoBbIBaTh  JECATUYHYHO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B [JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO

JECATUIHYIO APOOb)

1.4

CpaBHUBATh U YIOPSAIOUNBATH PAllMOHAIbHBIE YUCIIA

1.5

OKpyrisTh yncna

1.6

BBIMOTHATE NMPUKUAKY W OICHKY pe3yJbTaTa BBIUYMCICHUMN, OICHKY
3HQYEHUM YHUCIOBBIX BBIPAKECHUW. BbIMOMHATH ACUCTBHS  CO

CTCIICHAMMU C HAaTypaJIbHBIMHU IMOKA3aTCIISIMU

1.7

HpI/IMeHﬂTB IIpU3HaKu JOCIMMOCTH, Pa3jIO’)KECHUEC Ha MHOXHTCIA

HAaTypaJIbHbIX YU CCII

1.8

Pemars IMPAKTUKO-OPHUCHTUPOBAHHLIC 3aJa4u, CBA3aHHBIC C
OTHOIICHHUEM BCIINYMH, MpOoNOPHHOHAIIBHOCTBIO BCJINYHH,
IMPpOLCHTAMH, UWHTCPIIPECTUPOBATL PE3YJIIbTAThl PCIICHUA 3ada4 C
y‘IéTOM OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMM paccMaTpuBacMbIX

00BEKTOB

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

Hcnonp3oBaTh  anr e6pa1/1quI<y10 TCPMHUHOJIOTUIO U  CUMBOJIMKY,

NNPpUMCHSTH e€ B nmponecce 0OCBOCHUs y’-IC6HOl"O Marcpualia
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Haxomute 3HadyeHuss OYyKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
’3 BoimonsaTe mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWIECH
' MIPUBEJICHHEM MOJOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK
BbINoNHATE yMHOXEHHE OJHOUYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYIEH, TPUMEHATH (OopMysbl KBagpaTa CyYMMBI M KBajpara
pa3HoOCTH
OcymiecTBIATh pa3ioKeHNEe MHOTOYJIEHOB HA MHOKMTEIHU C TIOMOIIIbIO
25 BBIHECEHHS 32 CKOOKHM OOILEro MHOMXUTEJS, TPYINIIUPOBKHU CIIAaraeMblX,
pUMEHEHUsI (POPMYIT COKpAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
. 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
97 Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKa3aTeNIIMHU
. JUTSI TIpe0Opa30BaHus BRIPAKCHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TIEPEMEHHOW, TPUMEHSS
3.1 IIpaBUJIa Mepexoaa OT UCXOJHOTO YPABHEHMSI K PAaBHOCHJIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YUCIO KOPHEM ypaBHEHUS
39 [IpumensaTe rpaguyeckue MeTOJbl HpPU  PEIIEHUH JIMHEHHBIX
' YPAaBHEHUU U UX CUCTEM
33 [TonGupats mpuMepsl Nap YUCel, ABJSIOIIUXCSA PELICHUEM JTMHEHHOro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOMN IIOCKOCTH Ipa)uK JTMHEHHOIO ypaBHEHUS C
3.4 JBYMsl TEPEMEHHBIMU; MOJIB3YSICh T'papUKOM, MPUBOIAUTH MPUMEPHI
pELIEeHNs ypaBHEHUS
35 Pematp cuctemsl JByX JIMHEUHBIX YPAaBHEHHUH C ABYMS IIE€PEMEHHBIMU,
. B TOM 4YHCIIE TpapUUECKH
CocraBiiaTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M TIOJYy4eHHBIN Pe3ybTar
4 Koopaunats! u rpadpuku. OyHKIuu
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N300paxkaTh Ha KOOPIMHATHOM MNPSAMOIM TOYKH, COOTBETCTBYIOIME

4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBajbl, 3alHChIBATh
YHCJIOBBIE IPOMEXKYTKH Ha aIreOpandeckoM si3bIKe
45 OTtmedath B KOOPAMHATHOM IUIOCKOCTM TOYKM II0 3aJaHHBIM
. KOOpJMHaTaM
43 CrpouTts rpaduku nmuHeHBIX (QyHKIUH. CTpouTh Tpaduk QyHKIHH Y
| =[x
OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxouts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeNCTaBI€HHUS U aHalIM3a
4.6 nHpopmalny, U3BJIEKATh W HWHTEPIPETHPOBATh HMHPOPMAIMIO U3
rpauKoOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus
pe3yJabTaTa
1 Yucna u BBIYUCIICHUSA
Hcnonbs3oBaTh  HayaJlbHble  NPEACTABIEHHA O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEJ JUIsl CPAaBHEHMs], OKPYTJICHHUsSI U BBIUUCIICHUH,
. n300paXkaTb JEUCTBUTENbHbIE 4YHCIA TOYKAMH Ha KOOPAMHATHOMN
PSAMOM
[IpumensaTr mnoHATHE  apU(METHYECKOTO  KBAJAPAaTHOTO  KOpPHS,
Lo HaXOJUTh KBaJpaTHblE KOPHHU, MHCIONB3yd HpH HEOO0XOAUMOCTH
. KaJbKYJIATOP, BBIIOJHATH MPEOOpPa30BaHUs BBIPAKEHUN, COAEPKAIINX
KBaJIpaTHbIE KOPHU, HCIIOJIb3ys CBONCTBA KOPHEN
13 Hcnonb3oBaTh 3amucd OOJIBIIMX M MajblX YHCET C MOMOIIBIO
. JIECATUYHBIX Ipo0Oeii u creneHei yncia 10
2 AnreOpanyeckue BHIPaKEHHS
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2.1

[IpuMeHSTh TOHSTHE CTENEHU C IEJILIM MOKAa3aTeNieM, BBINOIHAThH
npeoOpa3oBaHMsl BBIPAKEHUH, COACPKANUX CTCICHH C IEJIBIM

II0Ka3aTcJICM

2.2

BrInmonHATe  TOXIECTBEHHBIE  IMPeoOpa3oBaHUs  PallMOHAIBHBIX
BBIPQKCHUII HA OCHOBE IMpaBWI JCWCTBUM HAJ MHOTOYIEHAMH U

anreOpandeckuMu ApoOsIMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensaTs npeoOpa3oBaHMsI BBHIPAKEHUHN ISl PELICHUS PA3IUYHBIX

3aa4 U3 MaTCMaTUKH, CMEKHBIX IPEAMETOB, U3 peaJ'II)HOI\/JI IMPaKTUKH

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemrate nuHENHBIE, KBaJApaTHBIE YpPAaBHEHUS M PalUOHAIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUW C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoCTENIIME WCCIECIOBAHUS YpPaBHEHUH W CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
NpeCTaBICHUN (YCTaHABIMBAaTh, UMEET JIM YpPAaBHEHHE WJIM CHUCTEMA

yYpaBHEHUH peIleHUs], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomuts OT cnoBecHOW  (opmyaupoBkM 3amaun K e€
anredpanvyeckoil MOJIENH C TOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTeMbl YpaBHEHUN, MHTEPHPETUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOqueHHBIfI pE3yabTAT

3.4

HpI/IMeHﬂTb CBOMCTBA YHCJIOBBIX HEPAaBCHCTB IJId CPAaBHCHUA, OLICHKHU,
peumaTb JIMHEMHBIE HCPaBCHCTBA C OHHOﬁ nepeMeHHoﬁ 1 UX CUCTCMBEI,
JaBaTb rpa(bnqecxylo HWIUTIOCTpALHIO MHOXCCTBaA peH_IeHI/Iﬁ

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonuMaTe ¥ HCHOJB30BaTh (YHKIMOHAIbHBIE TOHATUS U  S3BIK
(TepMHMHBI, CHUMBOJMYECKHE O0O003HAUYEHUS), OIpPENeNATh 3HAYEeHUE
(GYHKLIMU MO 3HAYEHHWIO apryMeHTa, ONpEelesTh CBOWCTBA (YHKIUH

no e€ rpaduky

4.2

CtpouTth rpaduku IeMEeHTapHbIX QYHKIUH BUIA:

y=k/x
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y=k/x , y =x?, y = X3, y = |X|, OIUCBIBaTh CBOWCTBA YMCIOBOW (DyHKIIUH

o e€ rpaduky

9 KJIACC
Kona
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 Yucna v BEIYUCICHUS
11 CpaBHHMBATh W YINOPSAIOYMBATH PAlMOHATIBHBIE U HPPAIMOHAIBLHBIE
' quclia
BrimonusaTe apudmeTndeckue IEHCTBUS C PAIMOHATBHBIMU YHCIIAMH,
1.2 codveTasl YCTHbIE W TMTUCHMEHHBIC TMPUEMBI, BBITIOJHSATH BBIYUCIICHHS C
HPpAIMOHAIEHBIMU YHCIIAMH
13 HaxomuTe 3HaueHusi cTeneHel ¢ LEeJbIMU TOKa3aTelssMUu U KOPHEW,
' BBIYUCIISATH 3HAUYCHUS YUCIIOBBIX BBIPAKESHUN
14 OKpyTsTh NeWCTBUTENBHBIC YHCIIA, BBITIOHITh IPUKUIKY pe3yJbTaTa
' BBIUYHCIICHUH, OLICHKY YMCIOBBIX BBIPOKECHUN
2 VYpaBHEHHs 1 HEPABCHCTBA
”1 Pemare  nuHeliHBIE M KBaJpaTHbIE  YpaBHEHHUS, YpPaBHCHWS,
' CBOJISIIITECS K HUM, ITPOCTEHIINE TPOOHO-PAIIMOHATIBLHBIC YPAaBHEHUS
Pemath cuctembl ABYX JMHEHHBIX ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU
2.2 Y CHCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS
JINHEHNHBIM
Pemate TekcTOBBIE 3a7aud aIreOpanyecKHM CIIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUS yYPAaBHEHUS WJIM CHUCTEMBI JIByX YpPaBHEHHI C ABYMS
NepEMEHHBIMU
[IpoBoauTs mpocCTeHlINEe WCCIEIOBAHUS YpPaBHEHUH U CHCTEM
24 ypaBHEHUH, B TOM 4UHCI€ C TPUMEHEHHEM TrpaduuecKux

Hpe)lCTaBJ'IeHI/Iﬁ (HaHpI/IMep, yYCTaHaBJIMBATb, UMECT JIN YPABHCHUC UJIN

cucreMma ypaBHeHPIfI pemecHus, €Ciin UMECT, TO CKOHBKO)
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2.5

Pemate  nuHElHBIE  HEPABEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300paxaTh pelIeHHe HEPaBEHCTB HA YUCIIOBOW MPSMOM, 3alHUCHIBAThH

peICHUEC C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JTMHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIIOYAOIIMUEC KBAaApPaTHOC HCPABCHCTBO, H306pa)I<aTI> peIcHue
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpﬂMOfI, 3aIIMCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPaBEHCTBA IIPH PELICHUH PA3IIMYHBIX 3a4a4

OyHKINU

3.1

Pacnio3naBate  (QyHKIMH  HW3Y4CHHBIX  BHA0OB.  [loka3wIBaTh
CXEMAaTUYECKH PACIIOJI0KEHNE Ha KOOPIMHATHOM TIOCKOCTH rpaduKkoB
byukuui Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMoctu ot

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATh CBONCTBA (PYHKIIMI

3.2

[Ioka3piBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE HAa  KOOPJIMHATHOMN
miockoctu rpadukoB ¢yHkuuid Buga Y = VX, Y = |x| U onuchIBaTh

CBOMCTBA (PYHKIIHI

3.3

Crpoutb u wu300pakarb CXeMaTH4YEeCKH TpaduKku KBaIpPaTUUHBIX
(yHKIIMA, OMHUCHIBATH CBOWCTBA KBAAPATUYHBIX (QYHKIUHA TIO HUX

rpadgukam

3.4

PacrioznaBath KBagpaTU4HYIO (QYHKIHMIO 10 (QopMmyse, MPUBOIUTH
OpUMephl KBAaJPaTUYHbIX (PYHKIHUNA M3 PEaTbHOM >KU3HU, (DU3HKH,

TreoOMETpUn

Apudmernueckas U reOMeTpHUEcKas IPOrpeccuu

4.1

Pacrnio3naBate apI/I(bMeTI/I‘ICCKYIO U TCOMCTPUUCCKYIO IPOIpeCCUun Ipu

Pa3HbIX crocobax 3aJaHusg

4.2

BbINONHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (GOpMyI N-ro wieHa
apu(pMeTHYECKOW M FeOMEeTPUYECKON NMPOrpeccuid, CyMMbl MEpBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI MMOCJICAOBATCIbHOCTH TOYKaMH Ha KOOpI{HHaTHOﬁ

IIJIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YHMCJIOBBIMH ITOCICIOBATCILHOCTAMU, B

TOM 4YHCIC 3aJadyu H3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BAHUEM
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KaIIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTHUI)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OIAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
1o Apudmernueckue AeHCTBUS C pallMOHAJIbHBIMU YUCIIaMU. Pemenue 3anaq us3
. peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 Crenenp C HaTypajlbHbIM IIOKa3aTeJeM: OIpeleleHrne, mnpeoOpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNUs, 3aIUCh OOJIBIINX YUCE
14 [IpouieHTsI, 3anmuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
. Tpu ocHOBHBIE 33/1a4M Ha MPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaIbHOM MPAKTUKH
Le [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCET
16 PeanpHble  3aBUCHMMOCTHM, B TOM 4Hcle TMpsMas U oOparHas
' MIPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXKEHUS
”1 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ IepeMeHHOU. JlonmycThmbie
' 3HAUYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXJAYy BeIMYMHAMU B BuIE (DOPMYIBIL.
' Boruncnenus no gopmynam
’3 [IpeoOpazoBanrie  OyKBEHHBIX  BBIPRKEHMH, TOXKICCTBEHHO  pPaBHBIE
. BBIpaKEHUS
24 CBoiiCTBa CTENEHU C HATYpaJIbHBIM IOKAa3aTEIEM
”t Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)keHHe, BBIYMTAHHUE,
. YMHOKE€HUE MHOTOWJIEHOB
’ 6 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT pPa3HOCTH.
. dopmyna pa3HOCTH KBapaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOKUTENN
3 YpaBHeHU
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VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM

3 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEWU JIMHEHHOTO
. YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN

33 CocraBiieHHe ypaBHEHUH IO YCIIOBUIO 33Jauyu. PelieHue TEeKCTOBBIX 3a/1ay C
. IIOMOIIBIO YPABHEHUI

3.4 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK

Cucrema 1ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM ypaBHEHHUU

4 Koopaunats! u rpapuku. ®yHxinuu

4.1 Koopaunara Toukn Ha npssMoi

45 Hucnossle TPpOMEKYTKU. PaccTosiHue MeXAy IByMs TOUKAMHU KOOPAMHATHOU
. psIMOM

43 [IpssimoyronwsHas cuctema koopauHaT, ocu Ox m Oy. AGciucca U opaAMHATA
' TOYKU Ha KOOPJMHATHOM IJIOCKOCTH

4l [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue TrpaduKoB peabHBIX
' 3aBUCUMOCTEN

4.5 [Tonsarue pynkmuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH

4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|

47 I'paduueckoe pemieHne JNIUMHEHHBIX ypPaBHEHHMH M CHCTEM JIMHEHHBIX
' ypaBHEHUH

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

1 UYucna u BBIUMCIEHUS

11 KBangpatHblif kopeHb u3 uucina. IloHaTHe 00 HppalMOHATIBHOM YHCIIE.
. JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEI

1o CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K

npeoGpasoBaHmo YHCJIOBBIX BBIpa)KCHI/Iﬁ W BBIYHCIICHUAM. I[eﬁCTBHTCHBHBIC
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qucia

1.3 Crenenb c 1eJIbIM TIOKa3aTenieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnreOpandecKkue BHIPaKCHUS
2.1 KBanpaTtHsiii TpEXuiieH, pa3ioKeHne KBaAPaTHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast poOb. OCHOBHOE CBOWMCTBO anredbpandeckoi Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PanmonanbHbIe BEIpakeHUS U UX TIpeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas uHTEpNpETaNnsl YpaBHEHUN C IBYMS NIEPEMEHHBIMH M CHCTEM
3.4 JMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
3.6 YucnoBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJJHOM EPEMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEpEeMEHHON
4 OyHKIMH
i1 [Monstne ¢ynkuu. OO6nacTh ONpENENeHUs ¢ MHOXKECTBO 3HAYCHUIt
. ¢bynakun. CriocoObl 3a1anust QyHKIUN
4.2 I'paduk pynkiuu. Urenue cBoicTB HyHKINH 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAKAIOUUX PeaTbHbIE TPOLECCHI
s OYHKIMK, OMHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPOMOPIHOHATHHBIE
. 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?,y = x3
4.6 Oyukuuu y = [1X, Y = |x|
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4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUN
9 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 PamyionanbHble  ynciia, MppalMOHAIbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
. JeCATUYHbIE JPOOH
MHO0k€ecTBO AEWCTBUTEIbHBIX YNCEIN, IEHCTBUTENIbHbIE YHCTIa KaK OECKOHEUHbIE
1o JecsITUUHbIe ApoOu. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
. JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE NEHCTBUTENBHBIX
qucen
1.3 ApubdmMernueckne TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubnrkenusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh Mpuobamxenus. Okpyrienue yucen. [Ipukuaka u oneHka
PE3yIbTaTOB BBIUYMCICHUN
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MEPEeMEHHON
2.2 Jluneitnoe ypaBHeHue. Perienue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM
2.3 KBanpatnoe ypaBuenue. Penienue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM
24 bukBagpatnoe ypaBHenue. Ilpumepsl pemieHuss ypaBHEHUM TpeThed U
' 4eTBEPTOM CcTeNeHel pa3oKeHHeM Ha MHOKHUTEIN
2.5 Pemenue npoGHO-paliioHaIbHBIX YPAaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Ipaduk
2.8 Pemienne cucrem IByX TUHEHHBIX YPaBHEHUM C IByMSs TIEPEMEHHBIMU
’9 Pemenune cucreM AByX ypaBHEHMi, OZHO M3 KOTOPBIX JIMHEHHOE, a JPYroe —
. BTOPOM CTEIIEHU
2.10 I'padmyeckas uHTEpIpETALIS CUCTEMBI YPAaBHEHH C IBYMSI IEPEMEHHBIMU
211 Perenne TeKCTOBBIX 33a4 alreOpandeckuM crocoOom
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212

HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHOM

2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanpatHbsle HepaBeHCTBa

216 I'padmyeckas wHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
. TepeMEHHBIMU
3 OyHKIUN

31 KBanpatnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHaThHI
' BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUHN TapadOoJIb

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiictsa

3.3 I'paduku dpynxuumit y=K/X, y = X® u ux cBoicTBa

3.4 I'paduku QyHkuuii , u ux cBoicTBa
4 UucnoBele MOCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX NOCIENI0BaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIioi U opmysoit N-ro dieHa

40 Apubmernueckas mnporpeccusi. Dopmynasl N-ro  uigeHa apuPMETHIECKOM
' MIPOrPECCUHU, CYMMBI TMIEPBBIX N UJIEHOB

43 I'eomerpuueckas mporpeccusi. DopMmynsl N-TO  Yi€eHA TE€OMETPUYECKON
' MIPOrPECCUHU, CYMMBI MIEPBBIX N UJICHOB

44 N3obpaxenne WICHOB apu(PMETHYECKONM M TEOMETPUUYECKON IPOrpeccHit
' TOYKaMH Ha KOOPJAUHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMAIBHBIA POCT

4.5 Cno>XHBIE TPOIICHTHI
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro

TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJabTaTamM
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI OCHOBHOI'O

o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYIb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecsiTuYHasi IpoOb, CTAHAAPTHBINM BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEJCTABIATH 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATH YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHUSMHU: CTEHNEHb C LEJIBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbII KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU

BLIpa)KeHI/Iﬁ C KOpHSAMH, PA3JIOKCHHUC MHOI'OYJICHA HA MHOKHWUTCIIU, B
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TOM YHCJIE€ C HCIOJb30BaHUEM (OPMYS Pa3sHOCTH KBAApaToB H

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IIEPEMEHHOM, YHWCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPELIATh JIMHEMHBIE W KBAJpaTHbIE YPaBHEHWS,
IpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE U  JIpOOHO-palliOHAJbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUH 33]1a4 U3 IPYrux IPEAMETOB
M NPaKTUYECKHUX 3a7a4; YMEHHE HCIOJb30BaTh KOOPAUHATHYIO
NpSMYI0O ¥ KOOPJAMHATHYIO IIJIOCKOCTH JJISi M300pakKeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: GYHKLHUA, TpaduK QyHKINUU, HYIH
¢byHKINH, MIPOMEKYTKA 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINY; yMeHHue OTIEpUPOBATh TIOHSTHSIMH npsiMast
MPONOPIIMOHALHOCTD, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIH,
oOpaTHass TPOMOPIIMOHAIBHOCTh, MapaboJia, Turepoosia; yMEHHE
cTpouTh rpaduku GYHKINUHA, KCTIOIL30BaTh TPa(UKH I OTIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHHs 3a1a4 U3 APYrux
Y4EOHBIX TMPEIMETOB W PEAIbHOW JKU3HHM, YMCHHE BBIPAXKaTh

(bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXKAY BCIIMUYUHAMU

VYmenune OIICPHUPOBATDH HNOHATHUAMU: IIOCJICa0BAaTCIBbHOCTD,
apI/I(bMeTI/I‘IeCKaSI n IreoMCTpUYICCKas IMpOrpecCum; YMEHUC
HCIIOJb30BaTh CBOMCTBA HOCHCHOB&T@HBHOCTeﬁ, (I)OpMYJ'ILI CYMMBI U
06]].[61"0 WICHA MpHU PCHICHUH 3aJia4, B TOM YHCIC 3ada4 U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMmenue peuiaTthk 3aAa4u pa3HbIX TUIIOB (B TOM YHUCJIC Ha IMPOLICHTHI,
JO0JIM M 4YaCTu, ABUIKCHHUC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U 13 obOmactu YIIPpaBJICHUS JINYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHA, HCEpPABCHCTBA W  CHUCTEMblI IO YCJIOBUIO  3a4a4YH,

HCCIICA0BATh MOJIYYCHHOC PCHICHUC W OLCHHUBATH HpaB,Z[OHO,Z[O6HOCTB
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MOJYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (HUTypa, TOUYKA, OTPE30K, MpsMasd,
Tyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYroJIbHUKH, HPSIMOYIOJbHBIM TPEYrojabHHUK,
MenuaHa, OMCCeKTpUCa M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajjienorpaMM, pomO, TNPSAMOYrOJBHHK, KBAJpaT, Tparemus;
OKPY>KHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOMN
KU3HH, Ha HAXOXKJIEHUE TeOMETPUYECKHX BEIMYMH C MPUMEHEHUEM

W3Y4YEHHBIX CBOMCTB GUryp u (akroB

10

YMeHne omnepupoBaTh TOHITHSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYroJIbHUKOB; IMAPAUICTbHOCTh W TMEPHEHAUKYIIPHOCTh TPSIMBIX,
YroJa MEXIy TMPSMBIMUA, TEPICHAUKYISP, HAKIOHHAS, MPOCKITUs,
nogobue ¢uryp, moaoOHbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE DPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
noao6ue ¢uryp, napaieIbHOCTh M NEPIEHIUKYISIPHOCTh NPSIMBIX B

OKpYIKaroIeM MUpe

11

YMeHue omnepupoBaTh MOHATHSIMH: JJUHA, PACCTOSHUE, Yo
(BenuuuHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MUpE; YyMEHHE MPUMEHATh GOpMyabl MEepUMETpa U IUIOIIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra, oOobema
OPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSITh HpPU3HAKU
paBEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA,
teopeMmy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMmenue wu300pakaTh IUIOCKME (UIYpbl W HUX KOMOMHaIUH,
IPOCTPAaHCTBEHHbIE (UTYpHl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIUCAHUTIO

13

YMmenue ONICpHUpoOBaATH IOHATHAMMUN MMpAMOYT'OJIbHAA cucreMma
KOOPpAHHAT; KOOPAHWHATBL TOYKH, BCKTOD, CcymMmMa BCKTOPOB,

IPpOU3BCACHUC BCKTOPA HA YUCII0, CKAIIPHOC IIPOU3BCACHUC BCKTOPOB;
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YMCHHEC HCIOJIB30BATh BCKTOPBI W KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PpCHICHHUA 3aJad4, B TOM YHCIIC U3 JPYrux yT-Ie6HBIX

NIPEAMETOB U PEATBbHOM KU3HU

14

YMeHue OomnepupoBaTh IMOHSATHSAMHU: CTOJIOMKOBBIE H  KPYTrOBBIE
qUarpaMMmbl,  TaOMUIBL, cpeqHee  apuMETHUYECKOe, MEJMaHa,
HanOoJIblllee ¥ HAMMEHbIIEEe 3HAYCHHUS, pa3Max YUCIIOBOro Habopa;
YMEHHE  W3BJIEKAaTh, HMHTCPIPETUPOBATH M  MPEOOpPa30BHIBATH
nH(QOPMALIHIO, TIPEACTABICHHYIO B TaONWIIAX W HA JgHAarpaMMax,
OTPaXKaroONIYI0 CBOWMCTBA M XapaKTCPUCTUKH PEaTbHBIX IPOIECCOB U
SBJICHUW; YMEHHE pacro3HaBaTh W3MCHYHMBBIC BCIMYHHBI B

OKpYKaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT (CITy4alHBII
9KCIIEPUMEHT), JJIEMEHTapHOe CoObITHE (dJIEMEHTapHbI HCXOJ)
CIIyJaifHOTO OIBITa, CIIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMM; YMEHHME peIlaTh
3aJaud METOJ0M OpPraHM30BaHHOIO Iepedopa M ¢ MCIOJIb30BAaHUEM
IIpaBUJIa YMHOXKCHHS; YMEHHE OLICHMBAThb BEPOATHOCTH PEaTbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHUUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAalOIIEM MHpE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIbI0O B MAaCCOBBIX ABJICHHUAX

16

YMeHune BbIOMpaTh MOAXOMAIINA WM3YYEHHBIM METOJI JIsd PEIICHUs
3a/1a4yd, MPHUBOJUTH MPUMEPhl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, ONUCHIBATh OTHEJIbHBIC BBIJAIOIIUECS  PE3YNbTaThI,
MOJIyYeHHbIE B XOJI€ Pa3BUTHA MATEeMAaTHKU KaK HayKd, MPHUBOIUTH
IpUMEPbl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOHN UCTOPUHU
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IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MePUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenbHple uynciia. ApudMeTHdecKkue ornepanuud C J1eHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
. pe3yJiibTaTa BBIYUCIECHUN
2 AnreOpandeckue BbIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apupMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u ApoOHO-panmoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
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Apudpmernueckass M reoMmerpuueckas mporpeccur. Dopmyna  CIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynkmmst, cnocoObl 3amanus QyHkoud. [paduk  dyskimu.  O6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymn ¢ynkuuun. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MaKkCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HAYCHHWE (PYHKIMH Ha
MIPOMEKYTKE
6 KoopannaTs! Ha MpsAMOM U INIOCKOCTH
6.1 Koopnunathnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoicTBa
7.2 TpeyronbHuK
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr

36




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Maremaruka. AnreOpa: 7-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ nznanue,
nepepadboranHoe MakapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; moxn
penaknuei TensikoBckoro C.A. AkimorepHoe o0miecTBo «M31aTenscTBO
«IIpocsemenue
2. Marematuka. Anredpa: 8- kiacc: 6a30BBIN YpOBEHb: yueOHUK; 16-¢ u3nanme,
nepepaborannoe MaxkapsrueB FO.H., Munatok H.T'., Hemikos K.W. u ap.; mox
penakuuei TensikoBckoro C.A. AkimoHepHoe o0iiectBo «M31aTenbcTBO
«IIpocBemenue
3. Marematuka. Anredpa: 9-if kiacc: 6a30BbIil ypOBEeHb: y4eOHUK; 15-¢ n3nanue,
nepepadotannoe MaxkapsrueB FO.H., Munarok H.T'., Hemkos K.W. u ap.; mox
penaknuei TensikoBckoro C.A. AkmumoHepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenue
4. Maremaruka. AnreOpa: 7-i kiacc, AuaakTHIeckue marepuansl, M, [IpocBenienue
2025
5. Maremaruka. Anrebpa: 8-i kiacc, nunakruueckue matepuainsl, M, [Ipocsemnienue

2025

METOJAUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA
1. Meroauueckue pekoMeHaanuu. 7-9 kiaccol (kK yaeoOHuky MaxkapseraeBa 0. H. u op.),M,

[Ipoceenienne,2023

IMUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://evpr.sdamgia.ru /

2. https://oge.sdamgia.ru /
https://resh.edu.ru /

https://uchi.ru/teachers/lk

3
4. https://olimpium.ru /
5
6. https:/fipi.ru/
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