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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3zoBaHMs: OHA 00ECTIEYUBACT U3YUCHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
POIOJDKEHHUS 00pa30BaHMs M B IOBCEAHEBHOM u3HU. PazButne y o0yyaromumxcs
HAYYHBIX NPEACTABICHUA O TMPOMCXOXKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aaNTallid B COBPEMEHHOM ITU(GPOBOM
oO1LIEeCTBE.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Aaredopa»

Nzyuenne anrebpbl oOecnedyWBaeT pa3BUTUE yMEHMsI  HAOIIOAATH,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dopMynupoBath yTBepKAeHU. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUS] O0O0YyYarolmMXCs: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHusi, 00001eHne 1 KOHKpPEeTH3aIiio, abcTparnpoBanue u
anajgoruto. OOyueHwe  ajreOpe  MOpPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIHOW  JIETEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykrype mporpamMmbl y4eOHOTO Kypca «Ajredpa» naias OCHOBHOTO
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHuM: «Yucaa u BeIUUCICHUS», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVMHUM pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHCTBYsI C
IpyTrMMH €ro JHHMAMH. B Xxone wu3yueHuss ydeOHOro Kypca o0O0ydaromumcs
IPUXOJIUTCS JOTHYECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Hesu u 3a1a49u U3yuyeHHsl Y4eOHOT0 mpeamMera «Ajredopa»

Conepxkanue nuHUM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOWM s
JTATBHEHIIETO M3yYeHHs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe PUOOPETCHHUIO MPAKTHUECKIUX HABBIKOB, HEOOXOAMUMBIX JIJISl [IOBCETHEBHOM



*U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IpPEJICTaBICHUA O JAECWCTBUTEIBHOM YHCIE. 3aBEPUIEHHE OCBOEHUS YHCIOBOM
JMHUM OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKEeHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palroHANbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SABJICHUM PEATBHOTO MHUPA.

B 3amaum oOyuenmsi anreOpe BXOMIT TakXke MaJbHEHIEE pPa3BUTHE
AJITOPUTMUYECKOTO MBIIIIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHHSI Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JEIYKTUBHBIX  PacCyXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANbHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUSI M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CHOCOOCTBYET Pa3BUTHIO y OOy4YarOUIUXCS
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHe
MPEJICTABICHNUI O POJTM MAaTEMATHUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

MecTo yueOHOro mpeamera «Ajuredpa» B y4eOHOM ILIaHe
Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce

— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3anad u3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE OIPENENEHUs, 3auCch O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PAa3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia MnpeoOpa3oBaHUs ypaBHEHHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBICHHE YPAaBHEHUH IO
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JVMHEMHBIX YPAaBHEHUU C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CHUCTEM ypaBHEHHM.

DOyHKIUU

Koopaunara Touku Ha npssmMou. UnciioBsle NpOMeXKyTKH. PaccTosiaue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.



[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKHU Ha KOOPJIMHATHOM T1ockocTH. [IpuMepsl rpadukoB, 3aaHHBIX (popMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
dbynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YpPaBHCHUU.

8 KJIACC

Yuciia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMeETHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIYHCIICHUAM. [IeICTBUTEIBHBIEC YNCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXKCHHE, [ICJICHHE alreOpanvecKux JApoOeH.
PanonanbHbIe BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenne ypaBHeHMH, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JVHEVHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padpux dynkumun. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC



Yucaa v BBIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3anMHO 0JHO3HAUYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, JIUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYMHBI, TOYHOCTH NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHE. PenieHue ypaBHEHMM, CBOMSIINUXCSA K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUIMHA

KBaaparnunas ¢ynkuus, e€ rpadux u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

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

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOM (opmysoit u popMyIioi N-To ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkenne uieHOB apuMETHUYECKOH M TIeOMETPUUYECKOM IPOTrpeccHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHHWH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHON TPACKTOPUH O0OPA30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MATEMaTUUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3M0pOBBS, BEIEHUS  3A0POBOro  oOpa3a KH3HU  (3M0pOBOE  NHUTAHHE,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, pETyJsipHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA MPUMEHEHNE MaTEeMaTUUYECKUX 3HAHWM IS PEUICHUs 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIlel cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranusa K U3MEHSAIIMMCSH YCJOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIUH U3 OMbITA JIPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

® BBIIBIIATH U XAPAKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENENeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

® BOCIpPUHUMATH, (OpPMyIUpOBaTH U  NPeoOpa3oBbIBATH  CYKICHHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

® BBIIBIATH  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npeiaratb ~ KpUTEpUM Uil BBISIBJICHUS ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPEUNH;

e JIeJ1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;



e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUM (TPSAMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 00O0CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

e BbIOMpaTh croco0 peuieHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

® UCIIOJIB30BaTh BONPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS,
(GopMyIupoBaTh BOIPOCH], (UKCHUPYIOIIME IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

® CaMOCTOSITENBLHO (POopMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI 1O Pe3ysibTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3MPOBATH BO3MOXXHOE pPA3BUTHE IIPOLIECCA, a TAKXKE BBIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

® BBUIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMaLUHU, IaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

e BbHIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHMUS;

e BbIOMpaTh (GoOpMy TMpeAcTaBiIeHUS HHPOPMALMKU M HWILTIOCTPUPOBATH
pelaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHON rpadukod M HX
KOMOMHAIIMSIMU;

® OIICHMBATh HAA&HKHOCTh HMH(MOpPMALMK TO KPUTEPUSIM, MNPEIIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

® BOCIpPUHUMATh U (POPMYJIHPOBATH CYXKIECHUS B COOTBETCTBUU C
YCJIOBUSIMHM U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN PE3yiIbTaT;

® B X0ji€ O0CYXX/IeHHUS 3aaBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOU TEMBI,
POOJIEMBI, perIaeMoi 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pEelIeHUs, COIMOCTaBISITh CBOU CYXKICHHUS C CYXACHUSMH JPYTHUX
YYaCTHUKOB JUajora, OOHapyKUBaTh Pa3jIU4Ue U CXOACTBO IMO3UIUH, B
KOPpEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,



® TMPEACTABISATH  PE3yJNbTAaThl  PEIICHHWs  3aJadd,  OKCIIEPUMEHTa,
UCCJIEIOBAHMSI,  NPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

® [OHMMATh W  HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIbHOH paOOThl TPH PEMIEHWHW YYEOHBIX MaTeMaTHYCCKUX
3ajad4;

® TIPUHUMATH 1€ COBMECTHOU NEATEILHOCTH, INIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paloThl, pacmpeaensaTb BUAbl padOT, OrOBApUBATHCH,
00CyXJ1aThb TIPOLIECC U Pe3yJIbTaT padOThl, 0000IATh MHEHHS] HECKOJIbKHUX
JIIOJICH;

® y4YacTBOBaTh B TPYNHoOBBIX (opmax paboTel (0OCyxIeHus, OOMeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI W JPYyTH€), BBITOJHATH CBOIO YacTh
paboTHI U KOOPIWHUPOBATH CBOM JCHCTBHUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:
® CAMOCTOSITEJIBHO COCTAaBIIATH IUIAH, aJTOPUTM PEUICHUS 3aaud (WM €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:
® BJIANECTh CHOcOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca Hu
pe3yJibTara peleHns MaTeMaTUIeCKOM 3a/1auu;
® TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
® OILICHMBAaTh COOTBETCTBHUE pE3yJibTaTa JESATEIBbHOCTH MOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHSITH MPUYUHBI JOCTHKECHUS WIIM HEIOCTHKEHUSI LIEIIH,
HaXOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

7 kjaacce

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CIICTYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

YucJa 1 BbIYUCIEHUS

BrImiotHSATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C pallMOHAIbHBIMU YUCIIAMHU.

HaxoauTe 3HaueHUs] YHUCJIOBBIX BBIPAKEHUH, MPUMEHSITH pa3zHOOOpas3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUW APOOHBIX BBIPAKECHHM, COAEpKaIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.



[lepexonuTe OT OxHOM (HOPMBI 3aUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAAOYNBATH PALMOHAIIBHBIC YUCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIYMCICHUH, OIIEHKY 3HaYCHUI
YUCJIOBBIX BBIPAKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IppuMeHATP  NpU3HAKK ~ JCIMMOCTH,  Pa3jlOKEHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YHCEIL.

Pemlate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEIWYHMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4ad ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AaredpanvyecKue BbIPAKEHUSA

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
NPUBEACHUEM TOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 33 CKOOKM OOIIEro MHOXMTENS, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus1 (POpMyJ COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIBHBIMU IIOKA3aTEISIMHU LIS
1peoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOro
YPaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH Tpa@UK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YPaBHEHUS.

Pematrs cucremsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
yucle rpaduyecKy.



CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM IO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l IIOJIy4CHHBIN Pe3yJIbTar.

DOyHKIMHA

N300paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33/ JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIMCHIBATH YACIOBBIE IIPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTPOUTH rpauKu TUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpeMSs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBIEHUS U aHaIU3a UH(pOpMaLUH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 kiace

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJdbHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300paxaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHH, UCIOJb3Ys NPHU HEOOXOAUMOCTH KaJNbKYJSATOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIOJIbB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npobeii u crenieHeit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATP TMOHATHE CTENEHHW C LEJNbIM II0KAa3aTeIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHH, COIEPIKALUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BbINONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs peLICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewlate sMHEVHBIE, KBAaJpaTHbIE YPAaBHEHUsS W PALMOHAJIBHBIE YPaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHEM IrpapuuecKuX MpeACTaBlIeHul (yCTaHaBIMBaTh, UMEET



JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUU pEILICHHS, €CIId UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3a7add K €€ anreOpandecKoiu
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpyMEHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB U1 CPAaBHEHUS, OLECHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAIBHBIE MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), ONPENCsATh 3HAYCHUE (PYHKIMHU IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

9 kiacce

K koHmy oOyueHus B 9 kuacce oOydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTUYECKUe JEUCTBUS € palUMOHAIBHBIMU YHCIAMH,
codeTrass YCTHbIE UM TNHUCbMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUA C
UppaLMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHuss CTENEHEH C LEJbIMHA IOKa3aTeJsIMU U KOPHEW,
BBIYUCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEWCTBUTENBHBIE YHCIIA, BBIIOIHATh IPUKUIAKY pE3yibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemwlars JiMHEMHBIE U KBAaApPATHBIE YPAaBHEHMS, YPaBHEHUs, CBOMSIIMECSH K
HUM, NIpOCTENIINe TPOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABISETCSA JIMHEHHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpaundeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpadUyecKuX Npe/ICTaBIeHUH (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHre HEPAaBEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.



PemaTte cucTeMBl  JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3JIMYHbIX 33/1a4.

DOyHKIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. Iloka3piBaTh cxemMaTHUECKU
pacIoNoKEeHNEe Ha KOOPIUHATHON IUIOCKOCTH TpagukoB QpyHKIMA Buaa: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh M HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH MO MX TpaduKaM.

Pacnio3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

Pacno3HaBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO0 IPOTPECCHU IpU
Pa3HbIX COCO0aX 3aaHMsl.

BbINONMHATE  BBIUMCIEHHUS C UCHOJb30BaHUEM (opMysl N-ro 4ieHa
apu(pMeTHnYeCcKo U reoMeTpUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeaIbHOM JKU3HU (C UCIOIB30BAHUEM KAJIbKYJSATOPA, HU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
H
Ne /it aUMEHOBAaHUE Pa3/lesioB U Konrpoabubie  IIpaxTiueckue (ungposbie)
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypchbl
1 Yucna ¥ BEIYUCIICHUS. o5 1 bubmoreka [JOK
PammonanbHble ynciia https://m.edsoo.ru/7f415b90
bubmoreka [IOK
2 AnreOpanyeckre BbIpaKeHUS 27 1 hitps://m.eds00.ru/7f415b90
bubmoreka IIOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. 24 1 bubnuotexa [JOK
OyukIun https://m.edsoo.ru/7f415b90
bubmoteka IIOK
S MosTopenme 1 0600menme 0 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOITPAMME



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

8 KVIACC

KoumnuecTrBo yacos JJIeKTPOHHBbIE
Ne /it HauMeHoBaHMe pa3/ieioB U Konrpoabubie  IIpaxTieckue (undpossbie)
TeM NMPOrPaMMbl Bcero oOpa3oBaTe/bHbIE
padéoTbI padoThI pecypebi
1 Yucna 1 BRIYUCTICHUS. 15 bubmmoreka [JOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
, | oo mrmcoens 7 BuGorera 0K
HOKA3ATEIEM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIPaKECHHUS. 5 1 bu6mmorexa [JOK
KBanpartusiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BhIPaKECHHUS. 15 1 bubmmorexa [{OK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanparHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 bub6mmoreka [JOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmmoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
8 PyHKLHH. OCHOBHEIC TOHATHS > https://m.edscIJ_E).ru/7f417af8
9 Oynkuuu. Yuciaosbie 9 bubmmoreka [{JOK
GyHKIIN https://m.edsoo.ru/7f417af8
bubmmoreka [{JOK
10 Hosroperne n 060bmenme 0 1 https://m.edsc]i.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 3) 0



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

I[TPOI'PAMME




9 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
n/n TeM NMPOrPaMMbl Bcero Koutpoasurie  Ipaxruyeckue o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypcsbl
1 Yucna 1 BRIYUCTICHUS. 9 bubmoreka [JOK
JleficTBUTEIBHBIE YHCIIA https://m.edso0.ru/7f419d08
, | Y| Buorera LOK
. https://m.edsoo0.ru/7f419d08
MIEPEMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmoreka [JOK
CucTembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHNS 1 HEPABEHCTBA. 16 1 but6moreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubmoteka IIOK
> Py 16 1 https://m.edsoo.ru/7f419d08
6 YwucioBbIe OCTEI0BATEIIBHOCTH 15 1 ﬁggg:lflcr);z[icl)lo(.)rﬁﬂ £4194d08
7 [ToBTOpEeHue, 06001IEHUE, 18 1 bubmoreka IIOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOIT'PAMME



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

YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1. AnreGpa. 7 xmacc: yue6. nist obmeobpaszoBar. opranuzanuii/ FO.H.
MakapsrueB u ap., noa pea. C.A. Tenskosckoro.- M.: "[Ipocsemenne” - 2019.
2. AnreOpa. 8 kiacc: yue0. ais obmeodpaszosat. opranuzanuii/ FO.H.
MakapsrueB u ap., noja pea. C.A. Tenskosckoro.- M.: "[Ipocsemenne” - 2019.
3. Anrebpa. 9 kiacc: yue0. Ay oomeoopazonat. opranuzanuii/ FO.H.
MakapsrueB u ap., noxa pea. C.A. Tenskosckoro.- M.: "[Ipocsemenne” - 2019.
4. Anrebpa : quaakt. Matepuainsl 11 7 k. / JLU. 3BaBuy, JI.B. Ky3Henoga,
C. b. CyBopoga.-M.: IIpocsemienue, 2012.

5. Anre6pa. JIlunaktuueckue marepuansl. 8 kiacc / B.M. XKoxos, FO.H.
Makapserues, H.I'. Munnarok. — M.: [Ipocsemenune, 2012.

5. lunaktuyeckue maTepuaisl o anreope 1 9 knacca / FO.H. Makapsbiues,
H.I'. Munmiok, JI.M. Kopotkosa. — M.: [Ipocemnienne, 2020.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. Anre6pa. CoopHUK pabouux nmporpamm. 7-9 kiaccel: yueo. mocooue s
oO1eoOpasoBar. opranuzanuii / coct. bypmuctposa T.A.- M: TIpocsenienue,
2020 .

2. AnreOpa. 8 kiacc: moypouHsle Tianbl o yueonuky FO.H. Makapsiuesa u
np. AstopsicoctaBurenu T.JI. AdanacneBa, JI.A. Tanununa, Bonrorpan;
Vuurens, 2014.

3. Hectannaptasie ypoku anreopsl. 8 kinacc. / Coct. H.A. Kum. — Boarorpan:
T «Kopudeii», 2006. — 112 c.

4. Anrebpa: TecThl 115 7-9 KIaccoB 001Ie00pa30BaTEIbHbIX YUPEKACHHM.
Mopakosuuy, A. I'. M: Muemo3suna, 2007.

5. dyauuuen FO.I1. AnreGpa: 7 xi.: temarudeckue tectsl / FO.I1. Jlynauiius,
B. JI.Kponrays. — M.: IIpocsemienue, 2010.

6. Koxos B.U. Ypoxku anredpst B 7 ki1.: kH. s yuurens / B. U. Koxos, JI.b.
Kpaitnesa - M.: [Ipocsemenue, 2010.

7. MaxkapsraeB FO.H. U3ydenue anreOpsl B 7-9 ki1.: mocobue aiist yuurtenei /
FO.H. Makapsrues, H.I'. Munaiok, C.b. CyBoposa. - M.: [Ipocsemenue, 2014.
8. Qynuunpia FO.I1. Anrebpa: 9 xi.: remaruueckue tectsl / FO.I1. Iy naunun,
B. JI. Kponrays. — M.: IIpocBemenue, 2010.

9. XKoxos B.W. Ypoku anre6ps! B 9 ki1.: kH. 11 yuurens / B. Y. Koxos, JL.b.
Kpaiinesa - M.: IIpocsemenue, 2010.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www.edu.ru IlenTpanbHbiii 00pa30BaTEIbHBIN MOPTAIL.
2. www.school.edu.ru Poccuiickuii o61ieo0pa3oBaTebHBIN TOPTAIL.



3. www.fipi.ru ®enepanbHbIil HHCTUTYT MEAArOTHYECKAX U3MEPECHU.
4. www.math.ru MaTepHeT-noiepkka yuauTeleil MaTeMaTHKH.

5. mat. 1september.ru Caiit razets «MaremaTuka. 1 ceHTIOPS».

6. www.int-edu.ru THCTUTYT HOBBIX TEXHOJIOTHH.

7. www.math.ru/lib bonpmas 6ubnuoreka
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