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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOIO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MATEMAaTHYECKOIO MOJECIHMPOBAHMUS B HayYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anueil 1esTeIbHOCTHOrO MPUHIIUIA 00YYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOro amnmnapara, HeoOXOJUMOTro IJisi pElleHUs 3ajad MaTeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENEH, OIMCAaHUs IIPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIENOBAaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIJIaJ B (QopMUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCICHUSA», «Adredpanyeckue BbIpaXKeHUs», «YpaBHEHUA U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COJEPXXAHME OBYUYEHUA
7 KJIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peaqbHOM NPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEIEHUs, 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anucey
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHJIIE NMPOILEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHON MMPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMblix.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Ctenedbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OIJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
crnocoboM MOACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHECHMM.

DyHKIUU

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.



[TpsimoyronbHast cuctema koopaunat, ocu OX u Oy. Abcmucca u opAuHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (popMyTaMH.
Urenne TtpadukoB peanbHbIX 3aBucuMocTed. [lonsartue Qynkmuu. ['padux
bynkuuu. CoiicTBa pyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmuueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHUIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIYUCJICHUAM. J[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3alUCh YUCIa.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, [I€JICHUE alreOpanveckux JApoOeH.
PanronanbHbIe BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMBbI JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpeAeNieHUsT W MHOXKECTBO 3HAYCHUMU
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux ¢dynkumu. YUrenne cBoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHpA, JUIUTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASAIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHUE ¢ ABYyMs NEpEeMEHHbIMH U ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpartnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHaTHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCcUm

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxenue 4neHOB apu(PMETHUUECKONM M TEOMETPUUYECKON mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CI10KHbBI€ TIPOLICHTHI.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE Ppe3yJbTaTbhl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaaHCcKoe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TMPEICTABICHHEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccruoHalbHON
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHUS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranus K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jiornyeckue AeMCTBUA:

e BBISBJISATh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHATHUM, OTHOIICHUM MEXIYy MOHATUIMH, (HOPMYIHPOBATH
ONpPEACICHUS] TOHATUH, YCTAHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHBbIC, €IUHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;

e BBISABJIATH  MAaTEMATUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemyiaraTb ~ KPUTEPUH  JUISL  BBISIBIICHUST ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIT0JIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKHI MHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIEAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, [IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3MPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JAuarpaMMaMH, WHOW TIpa@ukod Hu uX
KOMOMHAILIMSIMU;

OLICHHWBATh HAAEKHOCTh WH(GOPMALUU TO KPUTEPUSIM, MPEITI0KECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, IaBaThb IMOSICHEHHUs I10
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YIIbTAT;



e B X0J€ OOCYXKJIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pElIeHUs, COIMOCTaBISITh CBOU CYXJCHUS C CYXICHUSMU JIPYTHX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMpPEACTABIATH  PE3yJbTAaThl  PEHICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e MOHMMATh M  HCIOJb30BaTh  NPEUMYIIECTBA  KOMaHJIHOW W
WHIUBUIYyAIbHOM pabOThl TPU pElIEHUH YYEeOHBIX MaTeMaTH4YEeCKUX
3aj1ay;

e TMPUHUMATH 11€JIb COBMECTHOMN JEATEIbHOCTH, IJIAHUPOBATH OPraHU3aAI[UI0
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXJ1aTh TIPOLIECC U PE3YNIbTAT pabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e yYaCTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyxaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMbl U JIPYTHUE), BBIMOJHITH CBOK 4YacThb
paboThI U KOOPJIMHUPOBATH CBOU JACHCTBUS C JPYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBJIATH IJIaH, aJTOPUTM pelIeHUs 3ahadu (WId €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEUM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI —Mpolecca |
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pE3yJibTaTa JIESITEIBHOCTH MOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKECHUS WIIM HEIOCTUKEHUSI LIEIIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI
K xoniy oOyuenus B 7 kjacce OOyYarOIIUICS TOJYYHUT CIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:
Yuciia ¥ BBIYUCTICHUSA



BeimonusATe, coderas YCTHbIE M TNHCbMEHHBIE MPUEMBI, apuMeETHYECKUe
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAKEHUH, COJEpKaLIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyrasaTh yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTENSA, TPYNIUPOBKU  CJIAraeMbIX,
npuMeHeHus1 (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexoaa OT UCXOIHOIO YPAaBHEHHSI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.



[TpumensTh rpaduuecKkiue METObI IPU PEIICHUH JIMHEWHBIX YPaBHEHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHUSL.

PemaTe cucteMbl IByX JIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBnsiTh M peliaTh JIMHEWHOE YypaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCBHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIHUN Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHN M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiM3a WH)OpMmaIuwy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, WCIIOJB3Yysl MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOJIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AsredpanyecKue BbIPpAKEeHUA



[IpuMeHsTh TOHSITUE CTENEHUW C 1EJbIM T0Ka3aTeJIeM, BbINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCcHOM (HOPMYIMPOBKU 3aauu K €& anreOpanyecKoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHONM U WX CUCTEMBI, JaBaTh
rpadUuecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA PEUICHUM HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENC/IITh 3HAUCHHE (DYHKIMU IO 3HAYCHHIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBONA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydYaromMACS TIOIYYUT CIICIYIOIINAE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BeimonHaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppaImoHaIbHBIMU YUCIIAMHU.

HaxoguTh 3HaueHUsI CTENEHEW C LEIbIMU IOKA3aTeIs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY PE3ybTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemarhe nuHEHHBIE W KBaJpaTHBIC ypaBHCHWsS, YpPaBHCHHS, CBOISIIHCCT K
HUM, IPOCTEUIIHE APOOHO-PANMOHATILHBIC YPaBHEHUS.

Pemarh cucTeMbl JBYX JWHEHHBIX ypaBHEHWW C JBYMsI TEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YpPaBHEHUE HE SIBISICTCS JTMHCHHBIM.

PemaTte TeKkcTOBBIE 3amadyM aiareOpamvdecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTU CHCTEMBI JIBYX YPaBHCHHU C IBYMS ITEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHUM, B
TOM YHCIIe C TPUMEHEHHEM TpadUuecKuX MpeACTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CUCTEMa ypaBHEHUU PEIICHHS, €CIU HMMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, W300paKaTh
pelIeHre HEPAaBCHCTB Ha YHCIIOBOW MPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHMBOJIOB.

Pematp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABCHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPABEHCTBO, HW300paxkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (YHKIIMM W3YyYEeHHBIX BHJOB. [lOKa3bIBaTh CXEeMaTHUYCCKH

pacIoyio’keHNe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIMi Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCUU MpHU
pa3HbIX CIIOCO0aX 3a/laHus.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 4 K 1
ucia v BeruuciaeHus. KBaapatHueie KOpHH 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 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

9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BeimonHATh,  coueTas  yCTHBIE WM NHCbMEHHBIE  MPHEMBI,
' apupMeTHyecKue JeHCcTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe  3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHUS 3HAYCHUN JAPOOHBIX
BBIP)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI), B YaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
14 CpaBHMBATB M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 Oxpyrrs uncia
BbINONHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE  nIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh MNpPHU3HAKM JAETMMOCTH, pa3jIOkKEHHE Ha MHOXUTENN
' HATYpaJIbHBIX YHCEI
Pemrate  mpakTHKO-OPMEHTHPOBAHHBIE  3a/la4yM,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh PpE3yAbTaThl pPEUICHHs 3aaad  C
y4€TOM OTpaHUYEHUH, CBA3AHHBIX CO CBOWCTBAMH PaccMaTpUBaeMbIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
”1 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa
29 Haxomute 3HaueHHsT OYKBEHHBIX BBIPOKEHHH TP  3aJaHHBIX

3HAYCHUAX MMCPCMCHHBIX




BoimonHsATe mpeoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONMHATS YMHOKEHHE OJHOWICHA HA MHOTOYICH M MHOTOYICHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMyNbl KBajapaTa CyMMbl U KBajapaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOUICHOB HA MHOKUTEIN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU 0OILEro MHOXHUTENs, TPYIITUPOBKH ClIaraeMsiXx,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh TIpeoOpa3oBaHUsI MHOTOUICHOB IS PEUICHUS PAa3IMYHBIX
' 3a/la4 U3 MaTeMaTUKU, CMEXXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
x Hcnonb30BaTh CBONCTBA CTEMEHEW C HATypajIbHBIMU IOKa3aTeIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHs U HEPABEHCTBA
Pemarp nuHelHBbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, MNPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIILHOMY €MY.
[IpoBepsTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPU PEIICHUU JHUHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOupath IpUMEpHI AP YMCEIN, SBISIFOIIMXCS PEIICHHEM JIMHSHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAUHATHOM MIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMH; IOJIB3YACh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cuctemsl 1ByX JUHEHHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE HIIM CUCTEMY JTUHEHHBIX
3.6 YpaBHECHHI 110 YCIIOBUIO 3a/1a4, HHTSPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l TOJTY4YCHHBIN pe3ynbTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM KOOPJWHATAM, JIY9H, OTPE3KH, WHTECPBAJBI, 3aIMCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTmedaTh B KOOPAMHATHOM TUIOCKOCTHM TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHIN Y

4.3
= x|
OnwuceiBaTh ¢ MOMOINBIO (PYHKIMN HM3BECTHBIC 3aBUCHMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuy, HW3BJICKAaTb WU HMHTEPIPETUPOBATh HHOOPMAIUIO W3
rpauKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABICHHUS O  MHOMKECTBE
11 JEHCTBUTENFHBIX YHCEN JUIsl CPAaBHEHHS, OKPYIJICHHSI M BBIYMCICHHA,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOMN
psAIMON
[IpumeHsTh MOHATHE  aPU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJWUTh KBAJpaTHbE KOPHHU, HCIOJNB3Ysl TpPH HEOOXOAMMOCTH
' KaJIbKYJISTOP, BBITOJHATH MPEOOPA30BaHUS BHIPAKEHUH, COIEPKAITIX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BhIpaKEHUS
[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeleM, BbINOIHATh
2.1 Mpeo0pa3oBaHUs BBIPAKEHUH, COAEPXKALIUX CTEHEHH C IIEeJIbIM
nokaszaresem
BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |
anreOpandecKuMHu ApoOsMu
2.3 PackianpiBaTh KBafpaTHbBIN TPEXUWIECH HA MHOXKUTENIN
24 [IpumensaTh mpeoOpa3oBaHusl BBIPAKEHUH IS PEIICHHs Pa3IMYHbIX

3aaa4 U3 MaT€éMaTuKu, CMEXHBIX ITPEAMETOB, U3 peaJILHOfI IMPAaKTUKH




YpaBHEHUS 1 HEPABEHCTBA

3.1

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpaBHCHUA W PpalHOHAJIBHEBIC
YpaBHCHU:A, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPpEMEHHBIMU

3.2

3.3

[IpoBoauTh mpocTEWlINEe HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUI PELLEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomuth OT clIOBeCHOH  (HOpPMYNIHpPOBKM  3amauu K e
anreOpanvyeckoil MOJIENH C MOMOILIBIO COCTABIICHUS YpPaBHEHHS WIIU
CHUCTEMBbI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

[IpuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
peliaTh JIMHEeWHbIE HePaBeHCTBA C OJJHON MEPEMEHHON U UX CHUCTEMBI,
naBaThb  rpauyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

4.2

[loHuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHBIE IOHATUS M A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsTh CBOWCTBA (YHKLIUHU
1o e€ rpauky
Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:

y=k/x

k/x

, Y =X2, Y = X3, Y = |x|, onHchIBaTh CBOICTBA YMCIOBON (YHKIMH MO €€
rpaduky

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUUCIIEHUSI




CpaBHI/IBaTB U YIHOpAAOYMBATHL PALUMOHAJIBHBIC W HUPpALUAOHAIBHBIC

1.1
qucia
BeImonHATh apudMeTHIecKue NEeHCTBUS C paIllMOHATBHBIMUA YUCIIAMU,
1.2 coyeTasi YCTHbIE M MUCbMEHHBIE MPUEMBI, BBIOJHATH BBIUUCICHUS C
UppalMOHATIBHBIMU YK CIIAMHU
13 Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,
' BBIYMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUN
14 OKpyrisTh A1eUCTBUTENBHBIC YNCIIA, BBIOIHATh IPUKUIKY PE3yJibTaTa
' BBIYMCIICHHH, OLICHKY YMCJIOBBIX BBIPAKCHUN
2 VYpaBHEeHMS U HEPABEHCTBA
’1 Pemlate  nauHENiHBIE W KBaApaTHbIE YpPaBHEHUs, YpaBHEHUS,
' CBOJSIINECS K HUM, ITPOCTEHUIINE TPOOHO-PALIMOHATIBHBIC YPAaBHEHUS
Pewmate cucteMbl IByX JMHEWHBIX YPaBHEHUH C JIBYMs NI€PEMEHHBIMU
2.2 U CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJHO YPABHEHHE HE SIBISCTCS
JIMHEUHBIM
Pemate TekcTOBBIC 3a/7aun alreOpanyecKrM CIIOCOOOM C ITOMOIIBIO
2.3 COCTAaBJICHUSI YPaBHEHMSI WJIA CUCTEMbl JBYX YPAaBHEHHH C JBYMs
MePEMEHHBIMU
[IpoBomuThs mpocCTEWIINE WCCIECIOBAaHUS YPAaBHEHUNM U CHUCTEM
”4 ypaBHEHUN, B TOM 4YHCJI€ C TNPUMEHEHHEM rpaduyecKux
' NpeACTaBlIeHUN (HapuMep, YCTaHABIMBATh, UMEET JIU YPaBHEHUE WIIU
CUCTEeMa YpaBHEHUU pElIeHUs], €CITH UMEET, TO CKOJIBKO)
Pemate  nuHeElHBIE  HEpAaBEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
2.5 M300paXkaTh pelIeHHe HEPABEHCTB HA YHCIIOBOW MPSMOM, 3aMHUChIBATh
pELIEeHKE C TOMOIIBIO CHMBOJIOB
Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
26 BKIJIIOUAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300paxaTh pelIeHUue
' CHUCTEMbl HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C
IIOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PENIEHUH PA3TMYHBIX 3a7a4
3 OyHKIMH
3.1 Pacno3naBarn byHKIIMHA HM3YyYEHHBIX BHUJIOB. Iloka3sIBaTh




3.2

3.3

3.4

CXEMAaTUYEeCKHU PACIIONIOKEHHUE HAa KOOPAMHATHOMN TUIOCKOCTH TPauKoOB
¢bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA
[Toka3piBaTh  CXEMATHYCCKH PACIOJIOKCHHE Ha  KOOPJIMHATHON
IJIOCKOCTH TpadukoB GyHKIUH Buaa Y = VX, Y = |X| ¥ ONHUCHIBaTh
CBO¥CTBa (PyHKIIMIA

Ctpouth © U300pakaTb CXEMaTHYECKH TpaduKH KBaIPATHYHBIX
(GYHKIUH, ONMCHIBATH CBOMCTBA KBaJIPAaTHYHBIX (DYHKIMHA IO HX
rpadukam

PacniosHaBath KBaapaTuuHyr (QYHKIHIO 1O (opmylie, TPUBOAUTH
MPUMEPbl  KBAJIPATUYHBIX (YHKIMH W3 PEabHOW JKU3HH, (DPHU3HUKH,

r€OMETPUH

4.1

4.2

4.3

4.4

Apudmerndeckast 1 reOMeTpUIECKasi IPOTPecCuu

Pacrnio3naBatsh apI/ICI)MCTI/I‘leCKYIO U ICOMCECTPUUCCKYIO IIPOTPECCUH IIPU

Pa3HbIX crocobax 3aJaHusg

BbInONMHATE BBIYMCIEHUS C HCMONb30BaHHEM (GopMyl N-TO 4YieHa
apuMeTHUYecKoil U reoOMeTPUUECKON MPOTrPECcCHii, CyMMbI MEPBBIX N

YJICHOB
I/I3o6pa>1<aTL YICHBI MMOCICAOBATCIBbHOCTH TOYKAMU Ha KOOpI[PIH&THOfI
IIJIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaadyud H3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yuciia v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSIOYUBAHUE PALMOHATIBLHBIX YHCET
19 Apudmerndeckne IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agau u3
' peabHOM MPAKTHUKH HA YacTH, Ha Ipoou
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpa3oBaHue
' BbIpa)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEell
14 [TponieHThl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOM B BUAE NPOLICHTOB.
' Tpu ocHOBHBIE 33J]a4W HA MIPOIICHTHI, PEUICHUE 33/1a4 U3 PeaIbHON MPAKTHKU
. [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pPAa3JIOKEHHE Ha  MHOXKHTEIH
' HaTypaJbHbIX YHCE
16 PeanbHple  3aBUCMMOCTH, B TOM yHcle mOpsMas M oOparHas
' MPOTOPIUOHATILHOCTH
2 Anrebpanyeckue BbIpaXeHHs
21 [TepemenHbIe, YMCIOBOE 3HAUEHHE BBIPAKEHUS C MepeMeHHOU. JlomycTuMble
' 3HAYEHUs TIEPEMEHHBIX
29 [IpencraBieHne 3aBHCHMOCTH MEXIy BEIUYMHAMH B BUAC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OyKBEHHBIX  BBIP@KEHHH, TOXIECTBEHHO  PAaBHBIE
' BBIPKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
95 OpHounensl 1 MHOTOWIeHbl. CterneHp MHOrowieHa. CioXKeHne, BRIYUTAHUE,
' YMHO>X€HHUE MHOTOYICHOB
26 @dopMyITBl COKpAEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pazHOCTH KBaApaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 VYpaBHeHUS
a1 VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHHs YypaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUU
3.2 JluneitHoe ypaBHEHHE C OJHOM MEepeMEHHOW, YMCIO0 KOpHEH JHMHEWHOTO




YpaBHEHHMSI, pEIICHUE JIMHEUHBIX YPaBHEHUH

CocraBneHue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TeKCTOBBIX 3a1a4d C

33 IMOMOLIBIO YPABHEHHI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IepeMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH cHOCOOOM IOJACTaHOBKU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopaunara Touky Ha psMoit
45 YucnoBele npoMexyTku. PaccTosHue Mexny JByMs TOYKaMH KOOPAMHATHON
' IPSAMOM
43 [TpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. ['padux Gpynkiun. CBoiicTBa HyHKIMNA
4.6 Jluneitnas pynkuus, e€ rpadguk. 'paduk dyHkmm y = ||
47 I'paguueckoe peuieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYMCICHUS
11 KBagpatHblii kopeHb u3 uucna. lloHsTHe 00 uppanMoOHAIBLHOM 4YHCIIE.
' JlecaTUYHBIE TPUOJIMKESHNST MPPAMOHATIBHBIX YHACEI
CpoiicTBa apu(dMeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYMCICHUAM. JleficTBUTENbHBIE
qrcia
1.3 CreneHb ¢ 1IeTBIM TIOKa3aTeseM u e€ cBoicTBa. CTaHAapTHAS 3alTUCh YUCIIa
2 AnrebpanyecKkue BEIpaKESHHUS
2.1 KBagpatHbiii TpéXuiieH, pa3nokeHue KBaJIpaTHOTO TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JIeJIeHNE alnredpandeckux JIpoodei




2.4

PanmonanbHble BeIpaskeHUs U MX TpeoOpazoBaHue

3 YpaBHEeHUs U HEPABEHCTBA
31 KBanpatHoe ypaBuenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATIBHBIC YPAaBHEHHS
I'padmueckas uHTEepnpeTanysi ypaBHEHHI C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IEpEMEHHBIMU
35 Pemrenne TekCTOBBIX 33724 aNreOpanyecKuM CrrocoooM
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OAHOM NTEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
41 [Monsatne ¢ynkuun. OOnacTe oONpeAeNeHHS ¢ MHOXXECTBO 3HAYCHHH
' ¢bynakuu. CriocoObl 3ajaHus PYHKIMIMA
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCH
44 OyHKIIUN, OMUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX Irpaduku
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu Y = [IX, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA
1 Uucna u BBIYUCIECHUS
11 ParonansHbIe umcTa, WppanMOHANBHBIC 4YHCIA, KOHEYHbIE W OECKOHEUHBIC
- JECATUYHBIE JPOOH
19 MHOXeCTBO AeHCTBUTEIBHBIX YUCE, IeHCTBUTENbHBIEC YHCa KaK OECKOHEUHbIE

JCCATHYHBIC )IpO6I/I. BzanMu0 OAHO3HAYHOC COOTBETCTBUEC MCKAY MHOKCCTBOM




JIEUCTBUTENIbHBIX YMCEI U KOOPJAUHATHOUN NpsiMoi. CpaBHEHUE JEHCTBUTEIbHBIX

qucen
13 Apudmernueckue IeHCTBHS C ACHCTBUTEIHBIMU YUCIAMH
W3mepenusi, npubImKkeHus, oleHKd. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,

14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [TpubnumxéHHoe 3HaueHue

' BEJIMYMHBI, TOYHOCTh npuOmmKkeHns. Okpyrienue uucen. [lpukuaka u omeHka
pe3ysbTaTOB BHIYUCICHUIN

2 VYpaBHEHMs U HEpAaBEHCTBA

2.1 VYpaBHEHUSs ¢ OAHOU ITEpEMEHHON

2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWUHBIM

2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM

04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpPaBHEHHM TpPETbed H
' 4eTBEPTOM cTeneHel pa3IoKeHUneM Ha MHOKHUTEIH

2.5 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN

2.6 Cucremsl ypaBHeHUH

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU

20 Pemenne cucreMm IByX ypaBHEHMiM, OJHO M3 KOTOPBIX JIMHEHMHOE, a JpPYyroe —
' BTOPOU CTEIIEHH

2.10 I'paduueckast MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU

2.11 Penienne TekcTOBBIX 3a/1a4 aJIreOpanyeckuM cocodom

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN

2.15 KBanpaTtHbie HEpaBeHCTBa

216 I'paduueckass mHTEpHpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
' HepEeMEHHBIMU
3 OyHKUIUU

31 KBanparnunas Qynkuus, e€ rpapuk u cpoiictBa. Ilapabona, koopAauHaThI
' BEPIINHBI 1apadoiibl, 0Cb CHMMETPUH MapadoIbl

3.2 I'padukn pynxmii y=kx, y=kx+b 1 ux coiicra

3.3 I'paduku pynkmii y=K/X, y = X° u ux cBoiicrpa

3.4 I'paduku GpyHKIUMI , ¥ UX CBOMCTBA




YucnoBbie IIOCJICA0BATCIBHOCTHU

OnpenenieHne U CocoObl 3aIaHKS YHCIOBBIX TOCIEI0BATEIBHOCTEH. 3a/1aHue

1 MOCIIE0BATEIHFHOCTH PEKYPPEHTHOM hopMyIioit u ¢popmysioii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeETHUECKOM
' MIPOrPECCUH, CYMMBI MIEPBBIX N YWICHOB

A3 'eomerpuueckass mporpeccuss. @Dopmynbl N-TO WieHA T'EOMETPUYECKOMN
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

a4 N3o0paxkenue wieHOB apU(PMETHYECKOM W TeOMETPUYECKOH MPOrpeccHii
' TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEHWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5 CroxHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduueckoe mpecTaBieHne MHOXKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsITUUHas Ipo0b, CTAaHIAPTHBIM BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C 4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MNPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LENBIM I10Ka3aTelleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH PAcuy€Thl MO (QopMylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, Pa3JI0KEHUE MHOTOUYIEHA HA MHOXUTENHU, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMmenue ONCprUpOBaATh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TEepeMEHHOH, YHCIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C




MIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHMS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHU 33]1a4 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIAWHATHYIO
MNpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GyHKIUA, TpaduK QyHKIMH, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUYNHAMU

Ymenue OIIEepUPOBAThH HOHATHSMMU: [10CJIe/10BATENbHOCTb,
apudmernueckass M TE€OMETpUYecKass  IMPOTPEcCUr;  yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCJIEAOBAaTENbHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTUxX

y‘Ie6HHX npeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
JOJIW U 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTh
MOKYIIOK W yCIYT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPABIICHUS] TUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl IO YCJIOBUIO 3a/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIeHHE W OIEHUBATh MPaBAONOJI00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: QUTypa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
W PaBHOCTOPOHHUM TPEYTOJIbHUKH, IPSMOYTOJbHBIM TPEYrOJbHHUK,
Me/raHa, OUCCeKTpUca M BBICOTa TPEYroJbHMKA, YETHIPEXYTOJIBHUK,

napajiesorpaMM, pomM0O, TNPSIMOYTOJIBHUK, KBaApaT, Tparemus;




10

11

12

OKPYXXHOCTb, KpyT, KacaTelbHas; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarh 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
JKU3HHM, Ha HAXOXKJCHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalieIbHOCTh M MEPHEHAUKYISIPHOCTDh TPSMBIX,
yroa MexAy TMpsSMbIMHU, TEPIEeHIUKYISp, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIaTU Kpyra, o0Obema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAEH

YMenue wuzo0paxarb IUIOCKHE (QUIYphl W UX KOMOMHAILIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TIOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

VYMmenue OICpHUPOBATH IHIOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOPAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThL BCKTOPbBI U KOOPAWHATHI IAJId MPCEACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHHue onepupoBaTh IMOHATHUSMH: CTOJIOMKOBBIE U  KPYrOBBIC
auarpamMmbl,  TaOJMUIBL,  cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee M HAaUMEHbIIee 3HAYECHHUs, pa3Max YHUCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  IMPeoOpa3OBHIBATH

I/IH(pOpMaI_[I/IIO, MNpEACTAaBJICHHYO B Ta6J'II/II_IaX U Ha JAuarpaMmax,




OTPKAIOIIYIO CBOWCTBA M XAPAKTEPUCTHKH PEATBHBIX IMPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaThb N3MCHYUBbLIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe
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YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBbITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4alflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWia YMHOXKEHHUS; YMEHHE OIICHMBATh BEPOATHOCTH peajbHBIX
COOBITUN M SIBIGHWUHU, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METOA Ui pelleHUus
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 Hatypanbenblie u niensle uncia. [Ipu3Haku qenumMocTy HeblX YUCe

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMHU
- YUCIaMHU

14 HelictButenpHble unciaa. ApuMeTHUYECKHE OINepanud ¢ JACUCTBUTEIHHBIMU
. YUCIIAMU

15 [IpubnmkEéHHbIE BBIUMCICHUS, TPABHJIAa OKPYIJICHUs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BIUUCICHUN
2 AnreOpanyecKre BhIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C IEPEMEHHBIMH )

29 Crenenb ¢ nenbiM mokaszatesieM. CTENneHb C pPalMOHAIBHBIM IMOKA3aTEJIEM.
- CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
. apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHUS 1 HEpAaBEHCTBA

31 ensie u npoOHO-paroHabHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
. yYpaBHEHUHU

39 ensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
- HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucioBbie NOCIE0BATENLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN

42 Apudmerndeckass u rTeoMeTpudeckas mnporpeccuu. dopmyna  CIOXHBIX

IIPOLICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuwu. ['paduk  PyHkmum. O6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. Makcumymsl U
MUHUMYMbl (yHKIMH. Hanbonbinee M HauMmeHbllee 3HaueHUE (YHKIMU Ha
IPOMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPAMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 ['padbr




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



