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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B TOBCEAHEBHOM kU3HU. PazButue y oOyuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpedmnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJreOpandecKe BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 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 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEIEeIeHUs], 3aUCh 0obIIMX yucen. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BbIYUTaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, TMpaBuia MpeoOpa3OBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

Jluneitnoe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero Tpaduk. Cuctema AByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UncinoBsle NPOMEXKYTKH. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkumid. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JecaTnuHble TpUOIMKEHUS UppalMOHANIBHBIX yncesd. CBocTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

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

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpEXuleH, pas3loKEHWE KBAJAPATHOIO TpPEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMU. lIpumepnl pemieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpaukoB QPyHKININA, OTpaXKAIOIIUX peaTbHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oykmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOHU. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH TapadoJIbI.

I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHWU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JIsI OKPYXKaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM YKCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoBaTh UEH, MIOHITHUS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEeOOpPa3OBBIBATh  CY)KICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECJIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMM, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeAcTaBiIeHUS HHPOpMAIMM W WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeHCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIuUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHJIHOM M
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1a4yu (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pPEHICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHSTh MPUUYUHBI JOCTIKCHUS UM HEOCTHKCHUS IIEJIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyd4arolmuics MOJYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0AHOW (DOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPAXKEHUU. BBINONHATH AEHCTBHUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKW  JETUMOCTH,  pa3lio)KEHWE Ha  MHOXKUTENH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPONOPLHUOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHWs OYKBEHHBIX BBIPQXCHHUU TPHU 33JaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a]a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TIpadUKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbL, 3aAlMCHIBATh YHCIOBbIE IPOMEXYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALIHIO U3 TPaPUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOM.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3YysS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIUX M MAJBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'papUUECKUX MPEACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPALUI0 MHOXKECTBA pEIICHUH HEpaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d1eMEeHTapHBIX QYHKLINNA BUA:

y = kiIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oydaroumuiics TMONMYYUT CIETYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAllUOHAJIBHBIC U UPpAllMOHATBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pE3yjbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsbl BYX JMHEWHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIIEIOBAHUS YPABHEHUN U CHCTEM ypaBHEHHWM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyto QYHKIUIO 110 (HopMyIie, TPUBOIUTE MPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyln N-ro  4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7]aud U3 peaqbHON KU3HH (C UCIIONIB30BAHUEM KaJbKYJIATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PallmoHaIbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 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 IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - 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 bubnnorexka [JOK
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. CUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obodmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bubnuoreka [{OK
qucia https://m.edso0o.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.edso0o.ru/7f419d08
bubnmorexa LIOK
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 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubnunorexa LIOK
3HaAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 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 TIPOI'PAMMBbBI

7 KUIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Yucna u BIYUCIECHUS
11 BeimonHATe, coderasi yCTHbIE W MMMChbMEHHBIE TPUEMBI, apuPMETHIECKHE
JIeMCTBUS C pallMOHAJIbHBIMH YU CIAMU
HaxonuTh 3Hau€HUs] YHUCIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
12 CcrocoObl M MNpUEMBI BBIYUCIEHUS 3HAYEHUM JPOOHBIX BbBIPAXKECHUI,
coJiepKalmx oObIKHOBEHHbIE U JECATUYHbIE POOH
[Tepexoautk oT 0JHOM (OPMBI 3aIMCH YHUCEIN K Jpyroi (mpeoOpa3oBbIBaTh
1.3 JECSTUUHYIO 1po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPO0b)
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE YUCIIA
1.5 OxpyrsaTh uucna
BBINONHAT NPUKUIAKY W OLEHKY pe3yJbTaTa BBIYUCICHHUH, OILIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKCHHWU. BBINOIHATE NEHCTBUSA CO CTENEHSIMU C
HaTypaJIbHBIMH IOKa3aTeNsIMU
17 [IpuMeHsITh TpHU3HAKKU JE€IMMOCTH, pa3joKE€HHE Ha MHOXKUTENU
HaTypaJbHbBIX YHCEN
Pemarb npakTUKO-OpUEHTUPOBAHHBIE 3aJ]a4, CBSA3AHHBIE C OTHOLICHHEM
18 BEJIMYMH, PONOPLUUOHATIEHOCTHIO BEJINYMH, MPOLIEHTaMH,
MHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a/1a4 ¢ YYETOM OTPAaHUUYECHU,
CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonb3oBaTte  aireOpandeckyl0d  TEPMUHOJOTMIO M CHMBOJHKY,
MPUMEHSITH €€ B IPOIIECCe OCBOCHMSI yueOHOr0o MaTepHrala
29 HaxomuTh 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpHU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX
23 BeimonuATe  nmpeoOpa3zoBaHMs — IIEJIOTO  BBIPAKEHHST B MHOTOUJIECH
MIPUBEIEHNEM NOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
24 BbIONHATE yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOrO4YIeHa Ha
MHOT'O4JIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJipaTa pasHOCTH
OcCylecTBIATh Pa3jI0kKEHUE MHOTOUIEHOB HAa MHOXKUTEIM C ITOMOILBIO
2.5 BBIHECEHHS 32 CKOOKHM OOILEro MHOXXMTENS, TPYHNIUPOBKH ClIaraeMbIX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
26 [TpuMeHsATh NpeoOpa3oBaHKUs MHOTOWIEHOB [UI PELICHHs pa3IM4YHbIX
3a]1a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pealbHON IPAKTUKHU
27 Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMU IOKA3aTEIAMU JUIS

npeoOpa30BaHMsl BRIPAKEHUN




YpaBHEHMS U HEPABEHCTBA

Pemiars nuHeliHbIE ypaBHEHUS C OJTHOM MEPEMEHHOM, MPUMEHSS MpaBuia

3.1 Iepexo/ia OT UCXOAHOIO YpPaBHEHHUS K paBHOCUIbHOMY emy. lIpoBepsrs,
ABJISICTCS JIM YUCIIO KOPHEM YPaBHEHMUS
39 [TpumensTh rpaduueckre METObl P PEIICHUH JIMHEHHBIX YpaBHEHUH U
UX CUCTEM
33 [TonOupars mpuUMepHl Map YHUCEN, SBISIOMIMXCS PEIICHHEM JHMHEHHOTrO
YPaBHEHMSI C IBYMsI IEPEMEHHBIMU
Crpouth B KOOPJMHATHON IUIOCKOCTH IpaUK JMHEHHOro ypaBHEHMs C
3.4 JIBYMsl TIEPEMEHHBIMHU; TOJB3YACh TIpadUKOM, TNPUBOIUTH MPUMEPHI
peLIeHMs] YpaBHEHMUSI
35 Pemarb cucteMpl IByX JUHEHHBIX YPaBHEHHUH C IByMSI I€PEMEHHBIMHU, B
TOM 4Hce rpadu4ecKu
CocraBiATh M pewiarh JIMHEHHOE YPAaBHEHHME WM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH IO YCIIOBUIO 33/1a4d, MHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a]1aui IOJy4YE€HHBIH pe3ysbTaT
4 Koopaunate! u rpaduku. OyHkunn
N300paxkaTb Ha KOOPAMHATHOM MpPsIMOM TOYKHM, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJIMHATaM, JIy4yd, OTPE3KH, MHTEpBaJIbl, 3alUCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
4.2 OtMmeudats B KOOPJAMHATHOM TJIOCKOCTHU TOUYKH I10 33/1aHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku nuHeHHbIX QyHKIMA. CTpouTh Tpaguk GyHKIUH Y = [X|
OnuceiBaTh € MOMOLIBIO (DYHKUIMHA H3BECTHBIE 3aBUCUMOCTH MEXKAY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, pacCTOSHUE, ILEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM padbOThI
4.5 HaxonuTh 3HaueHue (pyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Tonumarts rpaduueckuii criocod mpeacTaBiIeHMs U aHainu3a HHPOpMaIH,
4.6 U3BJIEKaTh M UHTEPIPETUPOBATh MH(POpPMALMIO M3 I'padUKOB pealbHbIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KUIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaAHUSA
pe3yJabTara
1 Yucna v BBIYMCIECHUS
Hcnonp30BaTh HauadbHbIE MIPEJICTABICHUSI O MHOXECTBE JIEHCTBUTEIBHBIX
11 yucen i CPaBHEHUS, OKPYIVIEHUS W BBIYMCIEHUH, H300paxarb
JIEMCTBUTEIIbHBIE YK CIIAa TOYKAMU HAa KOOPJIANHATHON MPSIMOU
[TpuMeHATh MOHATHE APUPMETUYECKOTO KBAIPAaTHOIO KOPHs, HAXOIUTh
1.2 KBaJpaTHbIE KOPHHU, HCIOJNB3Ysl NpPU HEOOXOAWMOCTH KaJbKYJIATOD,

BBINOJIHATh NPEOOpa3oBaHMsl BBIPAKEHUH, COAEpKAIUX KBaJpaTHbIE
KOpHHU, UCIOJIb3ysl CBOMCTBA KOPHEHN




Hcnonap30BaTh 3aIIMCH OONBIINX M MAJIBIX YHCEN C IOMOIIBIO JCCATHYHBIX

1.3
npobeii u creneneit yucna 10
2 AnreGpanyecKkue BbIpaKeHHs
[IpuMeHSATh TOHSATHE CTENEHM C IIeTbIM [OKa3aTeJeM, BBIIOIHSITD
2.1 npeoOpa3oBaHus  BBIPAXKEHHUM, COIEpXKalIMX CTENeHH C  LEJbIM
[I0Ka3aTesneM
BeimonssaTe TOXKIECTBEHHBIE npeodpa3oBaHus panroOHATBHBIX
2.2 BBIpQXCHUII HAa OCHOBE NIPaBWJ JACWCTBUNA HaJ MHOTOWIEHAMH H
anreOpanyecKuMH Jpo0sMu
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKUTEIN
24 [TpumensTh peoOpa3oBaHusl BRIPAXKEHUHN I PEIICHUS Pa3INYHbIX 33124
U3 MaTeMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATBHON MPAKTHKH
3 VYpaBHEHUS U HEPABEHCTBA
31 Pemrate nuHeiiHbIe, KBaApaTHBIC YpaBHEHUS M PalliOHAIBHBIC YPAaBHEHHUS,
CBOJISIIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH
[TpoBoAUTH MpoOCTEHNIIINE UCCIEA0BaHUS YPaBHEHUN U CUCTEM YpaBHEHHI,
32 B TOM 4YHCIE C TIPUMEHEHHEM TIpadUYecKuX MPeICTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM YPABHEHHE UM CUCTEMAa YPaBHEHUI PEIICHUS,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEe)
[TepexouTh OT CIIOBECHOUW (POPMYITHPOBKH 3aJa4d K €€ anreOpandecKou
33 MOJIEJIM C MOMOILBIO COCTABJICHUS YPAaBHEHHs WJIM CHCTEMBbl YpaBHEHHI,
MHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 33Jaud TOJTYYEeHHBIN
pe3yibTaT
[TpuMeHSTh CBOICTBAa YHCIOBBIX HEPAaBEHCTB U CPABHEHUS, OICHKH,
34 pelaTh JIMHEHHbIE HEpaBEHCTBA C OJHON NMEpPEeMEHHOW M MX CHUCTEMBI,
JaBaTh TpaUUYecKyl0 WITIOCTPALMI0O MHOXECTBA pPEIICHU HEpaBEeHCTBA,
CHCTEMBbI HEPAaBEHCTB
4 OyHKIMU
[ToHnMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIbHbIE TOHATHUS U A3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE OOO03HAYEHHUs), ONPEAeNATh 3HaueHHe (QYHKIUU TI0
3HAYEHUIO apryMEHTa, ONpeIeNIATh CBOMCTBA (PyHKIIUH 110 €€ TpaduKy
CrtpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUIA:
4.2 y=Kk/x, y =X?, y = X, y = |X|, onuCBIBaTh CBONCTBA YNCIIOBOI (DYHKIINH IO
e€ rpaduky
9 KJIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 Yucna u BBIYUCICHUS
11 CpaBHMBATh U YHOPSIOUYMBAThH pAllMOHAIEHBIE U HPPAIIMOHAIEHBIC YHCIIA
1.2

BremonuaTe apudmernueckue IEHCTBUS C pPallMOHAIBHBIMH 4YHCIAMH,




1.3

coyeTass YCTHbIE W TNHCHbMEHHBIE MNPHUEMBI, BBIMOJHATH BBIUUCICHUS C
MppalrOHAaJIbHBIMA YHCIIAMU

HaxonuTe 3HauyeHHs] CTEneHEeW C LEJNbIMH [OKa3aTeas MM W KOPHEH,
BBIYMCIIATH 3HAYCHUST YUCIIOBBIX BBIPAKCHUHN

14

OKpyrysiTh NEHCTBUTENBHBIE YHCIA, BBIIOJIHATH HMPUKUAKY pPe3yiIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHUS U HEPABEHCTBA

2.1

2.2

2.3

2.4

2.5

2.6

Pemate nuHEWHbIE U KBaJpAaTHBIE YPAaBHEHHUs, YPAaBHEHUS, CBOASILNECS K
HUM, IPOCTEUIINE APOOHO-PAIMOHAIbHbBIE YPaBHEHUS

Pemars cuctemMbl JBYX JMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMU U
CHUCTEMBI JBYX YpPaBHEHMI, B KOTOPBIX OJHO YpPaBHEHHME HE SIBIIAETCA
JIMHEUHBIM

Pemate TekcTOBBIE 3amauu  aareOpanvyeckuM CrocoOOM C TMOMOIIBIO
COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI JIBYX YPaBHCHUH C JBYMs
MNEPCMCHHBIMU

IIpoBOANUTE MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH,
B TOM YHUCIIE€ C MPUMEHEHUEM IpapHUuecKuX MpeacTaBieHull (Harmpumep,
YCTaHaBIMBATh, UMEET JIM YPABHEHUE WA CUCTEMA YPAaBHEHMI pEIICHUS,
€CIIM UMEET, TO CKOJIBKO)

Pemrate nuHeliHBIC HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, M300paXaThb
pEllIeHNE HEPAaBEHCTB Ha YMUCIIOBOM IpPSAMOM, 3allUChIBaTh PEIICHUE C
ITOMOIIBIO CUMBOJIOB

Pemate cucteMBl JTMHEHHBIX HCPAaBCHCTB, CHUCTEMbl HCPABCHCTB,
BKJIFOHAOMUE KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTb pCeHICHUC CUCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpHMOﬁ, 3alucCbIBaTh PCIICHHUE C ITOMOIIBIO
CHMBOJIOB

2.7

3.1

Hcnonbs30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMU

Pacrnio3HaBaTh (QyHKIMU M3y4eHHBIX BUIOB. II0Ka3bIBaTh CXEMAaTHYECKH
pacroyio’)keHre Ha KOOPAWHATHOHM IJIOCKOCTH rpadukoB (PyHKIMHA Buaa:
y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAYCHHII
K03 PHIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIMH

3.2

[Toka3piBaTh CXeMaTHYECKN PACTIONOKEHNE HA KOOPAMHATHON IJIOCKOCTH
rpadukoB QyHKIMH Bua y = VX, Y = |X| ¥ onMchIBaTh CBOICTBA HyHKIMH

3.3

Crpoutb M H300pakaTh CXeMaTH4YeCKH TpaduKu KBaJpaTUYHBIX
GyHKIMI, OMNHMCHIBaTH CBOMCTBA KBaApPaTHMUHbIX (QYHKIUN 1O HX
rpaduxam

3.4

Pacnio3HaBaTh KBaJpaTHUHYIO (YHKLIHIO 10 ¢dopmyne, MPUBOAUTH
IpUMEphl KBAJIpaTUYHBIX (QYHKIMA U3 peanbHOM JKU3HHU, (U3UKH,
TEOMETPUH

ApudmeTrnueckasi U reoMeTpUYecKas Iporpeccuu

4.1

Pacrnio3HaBaTh apuMeETHYECKYI0 W TEOMETPHUYECKYIO TPOTPECCUH IPH
pa3HBIX criocobax 3aJaHus

4.2

BEBIITONHATE BBIYHUCICHUS C HCIOJIbB30BaHHEM q)OpMy.H N-ro 4wieHa
apuMETUYECKOW M TEOMETPHUUYECKOH MPOTPecCHuid, CYMMBI MEpPBBIX N




YJICHOB

4.3

4.4

I/I306pa)I(aTB YJIICHBI ITIOCJICOOBATCIBHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

Pemate 3amaun, cB3aHHBIE C YHCIOBBIMU ITOCIIEAOBATEILHOCTSIMH, B TOM
qucile 33aJaddl U3 PEalbHOW JKM3HM (C MCIIOJIB30BAHUEM KalbKYJISTOpa,
U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucina 1 BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J] OT OJHOW (HOPMBI 3aNUCH
11 npoGeit k apyroi. IloHsATHE paLMOHAIBHOIO 4YHUCIA, 3allCh, CPaBHEHMUE,
YIOPSAIOYMBAHUE PALIMOHAIBHBIX YHACEI
1.2 Apudmernueckue NeMcTBUS C palMOHANBHBIMU 4YucCiIaMu. Pemienue 3amau w3
peasIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajJbHbIM IIOKa3aTeJeM: OIpeiesieHue, Ipeodpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEIEICHNUS, 3alMCh OOJIBIINX YHCEl
14 [IponeHTsl, 3anuch NPOLIEHTOB B BUJE IpoOU U ApoOu B BUiE MPOLEHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM PAKTUKH
15 [IpuMeHeHne MPU3HAKOB JEITUMOCTH, Pa3JIOKEHUE Ha MHOKUTEIIA HAaTypaJbHbIX
qucel
1.6 PeanbHble 3aBUCHUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C INEpeMEHHOH. JlomycTumble
3HA4YEHMS IIEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B Buae (GOpMYIbI.
Brruucnenust mo popmynam
2.3 [IpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIEM
25 OpHowieHbl U MHorouwieHsl. CrteneHb MHorowieHa. CloeHHe, BbIYUTaHUE,
YMHOKEHHE MHOI'OUYJICHOB
26 @opMynbl COKPALIEHHOIO YMHOMKEHHs: KBagpaT CyMMBbl U KBaapaT Pa3sHOCTH.
dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYWICHOB HA MHOKUTEIIN
3 YpaBHeHust
31 VYpaBHeHHe, KOpeHb YpaBHEHHs, IMIpaBUja MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHM
3.2 JluHeitHoe ypaBHEHHE C OJHOM TMEPEMEHHOH, 4YHWCIO KOPHEH JIMHEHHOTO
YPaBHEHUs, PELIEHUE JIMHENHBIX YPABHEHUM
33 CocraBiieHne ypaBHEHUI IO YCJIOBMIO 3aJaud. PelleHue TEKCTOBBIX 3aj1ad ¢
MOMOIIBIO YPABHEHUI
3.4 JIuHeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 IpaduK
Cucrema IByX JIMHEWHBIX YpaBHEHM ¢ IByMs IEepeMEHHBIMU. Pemienne cucreM
3.5 YpaBHEHMH CHOCOOOM NOJCTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3ajad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. @yHKIIUN
4.1

Koopaunara Touku Ha npsMoi




UucnoBble MpoMexkyTKu. PaccTtosiHue Mexay IBYMsI TOYKAMH KOOPJIMHATHOM

4.2 >
psiIMOH
43 [IpsimoyronpHas cucrema koopauHat, ocu OX m Oy. Abcuucca u opauHara
TOUYKH Ha KOOPJIMHATHOM IJIOCKOCTH
4.4 [Ipumepsr rpva(bI/IKOB, 3ajaHHBIX (GopMynamu. YUteHuwe rpaduKoB peanbHBIX
3aBUCUMOCTEN
4.5 [Tonsatue pynkmuu. I'paduk Gynkiuu. CBoricTBa PyHKITUH
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk Gynkmum y = [X|
4.7 I'paduueckoe penieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JTMHEHHBIX YpaBHEHHHA
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna u BBIYUCIECHUS
1.1 KBampartuslii kopenp wu3 uncna. llonsrue 00 wuppalMOHAIBHOM YHCIE.
JecsiTuunble pUOIMKEHNSI UPPALMOHAIBHBIX YU CET
CpoiicTBa apu(MeTHUECKHX KBaJpAaTHBIX KOpPHEHM W WX NPUMEHEHHE K
1.2 peoOpa3OBaHUI0 YHCIOBBIX BBIPAKEHUNW M BBIYHCICHUSM. JleHCTBUTENbHbBIE
qucia
1.3 CreneHs ¢ 1enbIM NT0Ka3areaeM U e€ cBoiictsa. CTaHgapTHas 3alKch YKcia
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBanpatHblil TpéxuieH, pa3ioxkeHne KBaApaTHOro TpEXWIEHa Ha MHOKHUTEIN
2.2 Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO are0panveckoit 1poou
2.3 CrnosxxeHue, BBIMUTaHUE, YMHOXKEHUE, JIeJICHUE anre0pandeckux apooei
2.4 PanmonanbpHblie BEIpayKE€HUS M UX IpeoOpa3oBaHuE
3 VYpaBHEHMS U HEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, popmyna KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemienune ypaBHeHH, CBOASIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
33 [Ipocreiimue ApoOHO-palnOHAbHBIE YPaBHEHUS
['paduueckass MHTEpHIpeTanusi ypaBHEHUH C JBYMsI NEPEMEHHBIMH U CHCTEM
3.4 JVHEHWHBIX YPaBHEHWH C JABYMs IEepeMeHHbIMU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ OTHOM ITEPEMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9

JIuHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOU




3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM
4 OyHKIMU
4.1 [Tonstue dynxuu. O6nacTe OnpenesaeHus 1 MHOXKECTBO 3HAYCHHM (DYHKIUU.
Crioco0sI 3a1aHus QYHKIUH
4.2 I'paduk pynkuuu. YreHre cBONCTB GyHKIMH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKIIMIA, OTPAKAIOIINUX pealbHbIE MPOIECCHI
4.4 OyHKIMM, ONUCHIBAIOIIME TMPSAMYIO U O00paTHY0 MpPONOPIUOHATIbHBIC
3aBHCHUMOCTH, UX rpaduKu
4.5 OyHkuuu Y =x2 Yy = x?
4.6 Oyukuuu Yy = [X, Yy = |x|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHIMA
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEPKAHUS
1 Uucna v BBIYUCICHUS
11  PauvonanbHble 4Mcna, WMPPAlMOHAIBHBIE YMCNIA, KOHEYHBIE M OECKOHEYHBIE
JeCATHYHbIE JPOOU
MHOX€eCTBO JEHCTBUTENBHBIX YHUCEJN, JEHCTBUTENbHbIE YUCIIa KaK OECKOHEUHbIE
12 | AecATHYHBIE NpoOH. B3aMMHO OIHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
JEUCTBUTENBHBIX YHCENI U KOOpAMHATHOW TpsiMoil. CpaBHEHUE NEWCTBUTEIBHBIX
qucel
1.3 Apudmernueckue IeiCTBUS ¢ J€HCTBUTENbHBIMU YHUCIAMU
W3mepenus, npuOIMxkeHus, OLUEHKH. Pa3Mepbl OOBEKTOB OKpYXKAroOIIEro MHpa,
14  JUIATEIBHOCTH MPOIECCOB B OKpykKaromem Mupe. IIpubmmkénHoe 3HavyeHue
BEJIMYMHBI, TOYHOCTb NpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
pPe3yIbTaTOB BBIUYNCICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUSI C OHON TEPEMEHHON
2.2 Jluneiinoe ypaBHeHHE. Perienre ypaBHEHHM, CBOIAIIMXCS K TMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPaTHBIM
2 4  bukBanparHoe ypaBHeHue. lIpuMephl pelieHUs] YpaBHEHUH TPEThEl U YETBEPTOM
CTEMEHEN Pa3IoKEHUEM HAa MHOXKUTEIN
2.5 Pemenne ApoOHO-pallMOHATBHBIX YpaBHEHUH
2.6 Cucremsi ypaBHEHUN
27 |y
PaBHEHHE C IBYMs IEPEMEHHBIMU U €r0 Irpaduk
2.8 Pemenue cucrem JIBYX JJUHEWHBIX YPAaBHEHHH C ABYMS MEPEMEHHBIMU
2.9 Pemenne cucrem JIByX YypaBHEHHUM, OAHO W3 KOTOPBIX JIMHEMHOE, a APYyroe —




BTOpPOM CTETICHU

2.10 | I'paduueckas HHTEPIPETALHS CHCTEMBI YPABHCHMIL C IBYMSI [IEPEMCHHBIMH

2.11  Pemenne TexkcTOBBIX 33134 aNreGPanYECKIM CIIOCOGOM

212 Yucnossre HEPaBEHCTBA U UX CBOMCTBA

2.13  Pemenue nuHEHHBIX HEPaBEHCTB C OJHOU IIEPEMEHHON

2.14  Pemenne cucreMm IMHEHHBIX HEPABEHCTB C OJIHOM NMePEMEHHON

2.15 | Kpagparubie HepaBeHCTBa

216 I'paduueckas wuHTEpIpeTanUs HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU

3 OyHKIUU

31 Ksagpatnumas ¢yukuus, e€ rpadpuk wu cpoicta. IlapaGona, KOOpAMHATHI
BEPIIMHBI TapaboIIbl, 0Cb CAMMETPUHU TTapadoIIbI

3.2 I'paduxu pynxumii y=kx, y=kx+b u ux cpoiicrsa

3.3 TI'paduxu pynxumii y=k/x, y = x’ 1 ux cBoiicTBa

3.4 TI'paduxu GpyHKIMIA , 1 UX CBOICTBA

4 UYpcnoBble mocIen0BaTebHOCTH

41 Ompenenenre ¥ crnocoObl 3a1aHUs YUCIOBBIX TOCIEN0BATENBHOCTEN. 3ananue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi 1 hopmysoit N-ro uieHa

42 Apudpmernyeckas nporpeccus. DopMynel N-TO  uwieHa  apUPMETHIECKON
IIPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

43  T'eomerpuyeckas nporpeccus. opMyIibl N-TO YleHa TEOMETPUYECKON MPOTrPECCHH,
CYMMBI IIEPBBIX N YIEHOB

4.4  VI300paxkeHue 4iIeHOB apu()PMETUYECKON U F€OMETPHUECKOH MPOrpecCHi TOYKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIUAIBHBIM POCT

4.5

CrnoxxHEIe IMPOLCHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue  onepupoBaTb  INOHATUAMH: MHOXECTBO, IIOJMHOXECTBO,
olepalyy HaJ MHOXKECTBAMHU; YMEHHE OIEpPUpPOBATH MOHATUAMU: Tpad,
CBSI3HBIM Tpad, OepeBo, LHWKI, TMPUMEHATh WX TPU PEUICHUH 3a]ad;
YMEHHUE HCIOJb30BaTh TIpapHUuecKkoe NPEACTABICHUE MHOMXKECTB [UIs
OIMCaHUsl PEAIBHBIX IPOLECCOB M SBJICHHUM, IIPM PELICHUHU 3a7a4 U3
JpYrux y4eOHbIX IPEAMETOB

YMeHue OIICPUPOBATL ITOHATHAMU: OIIPCACICHUC, AKCHUOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaTb NCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI W KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUH

YMmenue OIICpHUPOBATH IOHATUAMU: HATYpPaAJIbHOC YHCIIO, IPOCTOC U
COCTaBHOE€ YUCJIIO0, IETUMOCTh HATypaJIbHbIX YMCEN, IPU3HAKH JIETUMOCTH,
[eJI0€ YHMCII0, MOJIYNb Yncia, OOBIKHOBEHHAs APOOb U JAecATUYHAs JpoOb,
CTaHJAPTHBIA BUJ YUCJIA, PALIMOHAIBHOE YHCIIO, UPPALMOHATBHOE YHCIIO,
apuMeTHUeCKUi KBaJPATHBI KOPEHb;, YMEHHE BBITIOJIHATH JICHCTBHS C
qucCjiaMM, CpaBHUBATb U YIIOPAAOYMBATHL YUCIIA, MPCACTABIATE YMUCIIa HA
KOOPAWHATHOW NPSIMOM, OKPYIJIATH YMCIIA; YMEHUE JENIaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBarh MOHATHSMH: CTENEHb C LEJIbIM I0Ka3aTeleM,
apu(dMeTHUeCKUl KBaJpaTHbI KOpPEHb, MHOTOWIEH, anredpanyeckas
Jpo0Ob, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTENeHH OoJIblie
eIMHUIIbl; YMEHUE BBINOIHATE pacy€Tsl Mo GopmynaM, mpeoOpa3oBaHus
LENbIX, JAPOOHO-pAIlMOHATIBHBIX BBIPAKEHUN U BBIPAXKEHUU C KOPHSIMH,
pa3I0kKeHNEe MHOTOWIEHA HA MHOXKHUTEIN, B TOM YHCJIE C UCIIOIb30BaHUEM
(dbopMyI1 pa3HOCTHU KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YPaBHEHUE C
OZHOM NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHUE pemiaTh JIMHEWHBbIE W KBaJpaTHbIE YpaBHEHUSA, JPOOHO-
palMOHAIIbHBIE YPAaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI [JBYX
JIMHEMHBIX YpaBHEHWH, JIMHEHHbIE HEPABEHCTBA H HUX CHCTEMBI,
KBaJIpaTHbIE ¥  JAPOOHO-pallMOHANIbHBIE  HEpPaBEHCTBA C  OJHOMU
MEPEMEHHOM, B TOM YHCJIE IPU PEUIEHUHU 3a]a4y U3 JPYruX MPEeIMETOB U
MPAKTUYECKUX 3aJ1a4; YMEHHME HCIIOIb30BaTh KOOPAMHATHYIO NPSAMYIO U
KOOPJMHATHYIO IUIOCKOCTh U HW300pa)KeHHsl pelIeHUN YypaBHEHMIA,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (GYHKUUSA, Tpapuk (GYHKUIWW, HYIH
(GYHKINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHHS,
yObIBaHUs, HaWOOJIbIIICE M HAUMEHBIEEC 3HAYCHUS (PYHKIMH, YMCHHE
ONEPHPOBATh TOHATHAMHU: TMpsiMasi TPOTIOPIUOHAIBHOCTh, JIMHEHHAsS




byHKIMsI, KBagpaTudyHas (QyHKIUSA, oOpaTHas MPONOPIHUOHATBHOCTD,
napabona, runepbona;  yMeHHE ~ CTPOUTHb  Tpapuku  (QyHKIHIA,
UCTIONB30BaTh TpapUKU Il ONPEACICHUS CBOKCTB IPOILECCOB U
3aBUCUMOCTEH, IS peIIeHUs 3ajad W3 JAPYIHX y4eOHBIX MPEIMETOB U
peanbHON KHM3HH, YMEHHE BBIpaXkaTh (HOpMyJamMH 3aBUCHMOCTH MEXKILY
BCIIMYNHaAMU

YMmenue OIICpHUPOBATH IIOHATUAMMU: IoCJIICA0OBATCIIbHOCTD,
apudMeTHyecKas ¥ reoMeTpuyecKasl Iporpeccuy; yMeHHe HUCIOoIb30BaTh
CBOICTBA IMOCIIEA0BATEIBLHOCTEH, (POPMYIBI CyMMBI M OOIIETO 4ieHa MpU
pelIeHUH 3ajjad, B TOM 4YMCJIE 3aJad M3 JPYI'HX Y4EeOHBIX IPEIMETOB U
peanbHOU KU3HU

YMeHue pemats 3a/1a4i pa3HbIX TUIIOB (B TOM YHCJI€ HA MPOLEHTHI, J0JIH
U 4YacTH, JBI)KEHHE, padoTy, LIEHy TOBAPOB U CTOUMOCTh IOKYIOK HU
YCIIyT, HAJIOTH, 33Jla4i U3 O0JIaCTU YIpPaBJICHUS JUYHBIMU U CEMEUHBIMU
(buHaHCaMM); YMEHHE COCTABIIATh BBIPAXKECHUS, YPAaBHEHMsI, HEPABEHCTBA
M CUCTEMBI IO YCJIOBHIO 3aJa4H, MCCIEAOBATH IIOJIyYCHHOE PEUICHHE H
OLIEHUBATh MIPABJIONOAOOHOCTb MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (Urypa, TOUKA, OTPE30K, MpsiMas, JIyd,
JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOCIAPEHHBIH H
PaBHOCTOPOHHHMH  TPEYrOJbHUKH,  NPSMOYIOJIBHBIA  TPEYroJIbHUK,
MenuaHa, OMCCEKTpUCa M BBICOTA TPEYrOJbHUKA, YETHIPEXYTOIbHHUK,
napajuienorpamMM, — pom0,  IPSAMOYrOJbHMK,  KBaJapaT,  Tpareuus;
OKPY)XKHOCTB, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢durypamu; ymMeHue pemiaTh 3aJadd, B TOM 4YHCIE M3 IOBCEIHEBHOMN
KU3HH, HA HAXOXJICHHE T'EOMETPUYECKHX BEIMYUH C IMPHUMEHEHHEM
U3YyYEHHBIX CBOMCTB GUTyp U (HakToB

10

11

12

VYMeHne omnepupoBaTh TOHATHSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapajuIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX, YTOJI
MEXIy MpsIMBbIMU, TEPHEHAUKYISp, HaKJIOHHAas, NpOeKUus, Ioaodue
buryp, mogoOHbIE TPEYTONbHUKHU, CUMMETPHS OTHOCHUTEIHHO TOYKU U
MpsIMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPHUI0O H TOJ00ME
buryp, napaquiensHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM
MUpe

YMeHne ONEprpOBaATh MOHATHAMU: JJIIMHA, PACCTOAHUC, YI'OJI (BCJII/I'-II/IHa
yrja, CHHYC M KOCHHYC YyIJla TpEyrojbHUKA), IUIOLWAAb; YMEHHUE
OLICHMBAaTh pa3Mephbl NPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHE PUMEHATh (POPMYIBI TIEPUMETPA U TUIOMIAJAU MHOTOYTOJIBHUKOB,
JUTMHBI OKPY)KHOCTH ¥ TUIOHIAJAW Kpyra, oObeMa MpsSMOYTOJIHHOTO
napajiejenunesa;  yMEHHEe  NPUMEHSATh  IPU3HAKKM  pPaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME€ YIJIOB TpEYrojbHUKA, TEOopeMy
[Tudparopa, TpUrOHOMETPUUYECKHUE COOTHOIICHHS ISl BHIYMCICHUS JUTHH,
pacCTOSAHUH, TIIOIIAACH

VYMmenue wu3o0Opaxkarb IUlocKMe GUIYpbl M HUX  KOMOMHaIuW,
IPOCTPAaHCTBEHHBbIE (UTYPHI OT pPYKH, C TMOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY OIMCAHUIO

13

YMeHue onepupoBarh MOHATHAMH: IPSIMOYToJIbHAs CUCTEMa KOOpAMHAT;
KOOPJIHMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOpA HA
YHCJI0, CKAJSIPHOE IIPOM3BEJIECHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh




14

15

16

BEKTOPBI U KOOPAUHATHI JIs MPEACTABICHUS JaHHBIX U PELICHUA 3a/1a4, B
TOM YHCJIE€ U3 JPYTrUX y4EOHBIX MPEAMETOB U PEATbHOM KU3HH

YMeHue omepupoBaTh  MOHATHUSMHU: CTOJOMKOBBIE U  KPYrOBBIC
JIUarpaMMbl, TaOJIUIIbI, CpeHee apupMeTHUecKoe, MeArana, HauooblIee
Y HauMEHBIIIee 3HAYCHHUS, pa3Max YHCIOBOr0 Ha0Opa; yMEHUE U3BIICKATh,
MHTEPIPETUPOBATh U MPE0OPa3OBbIBaTh WHGOPMAIUIO, MIPEACTABICHHYIO
B Tabimumax W HaA JUarpaMmax, OTpPaKamIllyld CBOWCTBA U
XapaKTePUCTUKU PEANIbHBIX MPOIECCOB U SIBJICHMIA; yMEHUE PACO3HABATh
M3MEHYMBBIC BEJIMYMHBI B OKPYXKAIOIIEM MUPE

YMeHue onepupoBarh MOHATHSAMU: CIy4YalHbIA ONBIT (CilydallHbIN
OKCIIEPUMEHT),  DJIEMEHTapHOE COObITHE  (JIEMEHTApHBIM  MCXOJ)
CJIy4aifHOTO OmbITa, CIIydaifHOe cOOBITHE, BEPOATHOCTH COOBITUS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIydyallHBIX  COOBITMM B  ONBITaX ¢
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU  COOBITUSIMH; YMEHHE pellaTh
3aJjaud  METO/I0M OpraHM30BaHHOIO Iepebopa M C UCIOJIb30BaHUEM
IpaBWJla YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU peaJIbHbIX
COOBITUIl M SBJIEHUH, MOHUMATh POJb NPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPY’KAIOLEM MHUPE U B )KM3HHU; 3HAKOMCTBO
C IOHATUEM HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIbIINX
YKCEJl U €T0 POJIbI0 B MACCOBBIX SIBICHUSIX

YMeHue BpIOMpaTh NOAXOAAIIUN N3YUYEHHBIM METO/1 JUIsl pellIeHUs 3a/1auH,
IIPUBOJUTH IPUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE H
JKU3HM, PACIIO3HABATh IIPOSIBICHME 3aKOHOB MATEMATHKU B MCKYCCTBE,
OIMUCBHIBATh OTACIIbHBIEC BBIJAIOIIMECS PE3YJIBTATHI, IIOIYYEHHBIE B XOIE
Pa3BUTHUSA MATEMATHKN KaK HayKH, IPUBOAUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA
OI'5 1O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1 Yycna u Berancnenns
11 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMoCTH HEIbIX YUCEI
12  OOBIKHOBEHHBIE W  JECATUYHBIE  JpPOOM,  IIPOLEHTHI,  OECKOHEYHBIE
MIEPHOINICCKHE JPOooH
1.3 Panuvonanbheie uncna. Apu(pMETUYECKHME OIEpAlMU C  PAalHMOHAILHBIMU
YUCIaMHU
1.4 HelictButenpHble 4Mcna. ApUPMETHYECKHE ONEPAlMU C JIEHCTBUTEIbHBIMH
YUCIaMHU
15 | IlpnOnmxéHnble BBIYMCIEHUS, ITPaBUIA OKPYIJEHHs, NPUKHMIKA M OlEHKa
pe3yiabTaTa BbIUUCICHUN
2 Anrebpanyeckue BhIPaKCHUS
2.1 BykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )
22 Crenenp ¢ wpenbiM mnokasareneM. CTENEHb € pPalMOHAILHBIM II0KA3aTEIEM.
CBoiicTBa CTeICHU
2.3 Muorounenst
2.4 Anrebpanyeckas 1po0b
25  Apubpmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. JencrtBus c
apu(pMeTHYECKUMHU KOPHAMHU HATypaJIbHON CTETIeHU
3 YpaBHEHHUsI U HEPABEHCTBA
31 Henele u npoOHO-panoHanbHbIE ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
ypaBHEHUM
32 lensle n npo6GHO-panMoOHaNbHbIE HEpaBeHCTBA. CHCTEMBI M COBOKYIIHOCTH
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 Ypcnosble mociea0BaTeNbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
42 Apubmernueckas M reoMerpuyeckas nporpeccu. Dopmyna  CIOKHBIX
MPOIIEHTOB
5 OyHKIUU
OyHkua, cnocoObl  3amanus  QyHkmuu. [papuk  dyakmuu.  OO6nacTh
oTpeAeNieHus] U MHOXKECTBO 3HadeHui ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
5.1 3naxomnocrosHCTEA. [IpomMexXxyTKH MOHOTOHHOCTH (YHKIIMA. MakCUMyMbI U
MUHUMYMBl (QyHknuu. Haubonblliee W HauMeHbIlee 3HAYeHUE (DYHKIMK Ha
MIPOMEKYTKE
6

KoopaunaTs! Ha IpsAMOM U MJIIOCKOCTH




6.1

Koopaunarnas npsamas

6.2 JlexkapTOBbI KOOPINHATBI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

7.2 TpeyroapHuK

7.3 MHOroyronbHuKku

7.4 OKpy>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4ecKuX BEITUYUH

7.6 BexTops! Ha I10CKOCTH
8 BepoaTHOCTB U cTaTUCTHKA

8.1 Onucarenbhas cratucruxa

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 Mnuosxecrsa

8.5

I'padbr




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3ianue, nepepadborannoe, 7 kiaacc/ MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuueit Tenakockoro C.A., AKIIMoHEpHOE
obmectBo «M3narensctBo «IIpocBemenne

* Maremartuka. Anrebpa: 9-i kiacc: 60a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3aaHue, nepepadborantoe, 9 kinacc/ Maxkaperue FO.H., Munatok H.I'.,
HemkoB K.W. u np.; nox penakuueit TensakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u3aaHue, nepepadborannoe, 8 kiacc/ Maxkaperue FO.H., Munatok H.T'.,
Hemkos K.W. u np.; nox penakuuen TemsakoBckoro C.A., AKIHOHEpHOE

obmectBo «M3narensctBo «IIpocBeiiennes

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Opuii I'ma3koB: Anrebpa. 7 kinacc. CaMoCTOSATENIbHBIC U KOHTPOJIbHBIS

paboTsl k yueOHuky FO. H. MakapsiueBa u ap. ®I'OC

na3koB, ["anamBuim: Anredpa. 8 kinacc. KoHTposibHbIE U CAMOCTOSITENIbHbBIE

pabotel. K yue6Huky MakaperueBa. ®I'OC



['mazkoB, Bapmasckuit, ['anamsunm: Anredpa. 9 kinacc. CaMOCTOSITENbHBIE U

KOHTpOJIbHBIE paboThl kK yueOHuky FO.H. MakaperueBa u ap. @I'OC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/

http://school-collection.edu.ru

http://www.numbernut.com/

http://www.math.ru

https://math-ege.sdamgia.ru

https://www.yaklass.ru/



https://lesson.academy-content.myschool.edu.ru/
http://school-сollection.edu.ru/
http://www.numbernut.com/
http://www.math.ru/
https://math-ege.sdamgia.ru/
https://www.yaklass.ru/

