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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOUIETrO
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydeHme  anrebpe  mpearnoyiaraeT  3HAYUTENbHBIH  O00BEM
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 COZAEpPKATeIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouamcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne mnuHMH «YuWcla W BBIYUCICHUS» CIY)KUT OCHOBOW MJiA
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. PazBUTHE MOHATUS O YUCIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 00miero o0Opa3oBaHMs Y4YEOHBIM MaTepHall TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OIMHUCAHMUsS MPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTtBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaromuxcs
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 IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
KJiacce — 102 yaca 3 yaca B HEJIEITI0).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palMOHAIBLHOTO 4YHCHA, 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
BBIPQXEHUI HAa OCHOBE OIpeNIeTeHMs], 3aUCh 0oNbIIMX yucen. [IpoueHTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas W oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

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

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHouwiensl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CioxkeHue, BbIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWsI, MpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMS MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.



DyHKIUU

Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTossHrE MEX Ty
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkiun. CoiictBa Qpynkumii. Jluneitnas Qynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KVIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANIBHBIX yncen. CBoiicTBa apuMEeTUUECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AuredpanvyecKue BbIPAKEHUA

KBagparHeiii  TpEXWwieH, pa3JIOKEHUE KBAJpPaTHOIO TPEXWIEHA Ha
MHOHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHUE, [€JIEHHE alreOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['paduyeckas uHTEpIIpeTalUsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI IE€pEMEHHbIMHU. [IpuMepsl pemeHus CUucTem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk dynkuuu. Utenwe cBorcTB (GyHKIuU 1o e€ rpaduky. I[Ipumeps
rpadukoB PyHKIUN, OTPaXKAIOIIUX PEAbHBIE MPOIIECCHI.



@DyHKIUK, OMUCHIBAIONIME TMPSAMYIO M OOpaTHYI MPOMOPIHUOHATIBHBIC
— V2 — 3
3aBHCHMOCTH, HX Tpadukn. Pyukmun Y = X%, Y = X°, y = \x, y=|x|. ['padudeckoe
pellicHUE YpaBHEHHUH U CHCTEM YPaBHEHUI.

9 KVIACC

Yucaa v BBIYMCICHUA

PannonanpHbie 4ymMClia, UppallMOHATbHBIC YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsaTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHbBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(meThuyecKkue MAeUCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHHM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DOyHKIMHA

KBagpatnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaWHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrximit: y = kx, y = kx + b, y=k/x, y=x3, y = Vx, y = [x| , u ux
CBONCTBA.



YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHsiTHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKkyppeHTHO (popMyoit u hopmysoi N-To wieHa.

ApudmeTrnueckass U reoMeTrpuueckas nporpeccuu. @opmynsl N-ro dieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTpPecCHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHbie MIPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M T1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 NO3HAHMS

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHJIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JIPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCIICHHUS W JEeUCTBUSA, (OPMYJIHPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornvyeckune AelcTBUA:
. BBISIBJIATh M XapPAaKTEPU30BAThH CYIIECTBEHHBIE MPU3HAKM MATEMaTUUYECKUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

. BOCIIpUHUMATh,  (OpMyIupoBaTb U  NpeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTpULIATEbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;
. BBISIBIISITh MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U

npoTuBOpeYrsi B (paKTax, MaHHBIX, HAOIIOCHUSX W YTBEPKICHUSX, MpEasiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIA;
. JeNaTh BBIBOJIBI C HCMOJIb30BAaHWEM 3aKOHOB JIOTMKHU, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;



. pa30OupaTh AOKa3aTeabCTBA MATEMATHUYECKUX YTBEPKACHUM (MpsSMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTEeIbCTBA
MaTeMaTHYeCKnX (DaKTOB, BHICTpAWBATh apTyMEHTAIMIO, MMPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

. BBIOMpaTh CHOCOO pelIeHus Yy4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO

BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ yIETOM

CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKkye 1eCTBUSA.

e HCIOJIb30BaTh BOIPOCHl KAK MCCIEAOBATENbCKUI HMHCTPYMEHT ITO3HAHMUS,
dbopMynHpoBaTh  BOMPOCHL, (DUKCUPYIOIIHE MPOTUBOpEUYUE, Mpodiemy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh UCKOMOE W JIaHHOE, (POPMHUPOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

e IMPOBOJUTH II0 CAaMOCTOATEJIBHO COCTAaBJICHHOMY IUIAHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

e CaMOCTOSITENBHO (opMyIUpOBaTH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOJEHUS, MCCIEI0BaHUs, OLEHUBATh JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3ylIbTaTOB, BEIBOJOB U 0000ILIEHUH;

e IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BbBIABUIAThH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIBIATH HEJOCTATOYHOCTh U  HM30BITOYHOCTh WHGOPMAIUHU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

e BBHIOMpATh, AaHANM3UPOBATh, CHUCTEMATU3UPOBATH U  HUHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e BbIOMpATH (hOpPMY MpeaCcTaBICHUS HHPOPMALIMKA U WIUTFOCTPUPOBATH pEIIaeMble
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMY,

e OICHUBATH HAAEKHOCTh HMHPOPMAIMU TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXkJACHHUS B COOTBETCTBUHU C YCIOBUAMH U
HEeJISIMH OOIIEHHUA, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX U MMMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO XOAY PEIICHUS 3a]auH,
KOMMEHTHUPOBATh NOJyYE€HHBIN pe3yJIbTaT;

e B XO0/€ OOCYXIEHUs 3a/laBaThb BONPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
MpoOJIeMBbl, pemiaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pELIEHHUs], COMOCTABIISITh CBOU CYXACHUS C CYXACHUSMH JPYTHMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMule U CXOACTBO MO3ULIUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;



e IMPEACTABIATh PE3YJbTATHl PEUICHUS 3aJayd, SKCIEPUMEHTA, HUCCIEIOBaHUS,
MPOEKTa, CaMOCTOSTENIbHO BBHIOMpATh (pOopMaT BBICTYIUICHUS C YYETOM 3ajaa4y
Mpe3eHTAINU U OCOOCHHOCTEN ayIuTOPHUH;

e TMIOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW U HWHAMBUAYAJIHHOU
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 33]1aY;

e IMPUHUMATH IE€JIb COBMECTHON JE€ATEIbHOCTH, IUIAHHUPOBATH OpraHU3aLUIo
COBMECTHOI paboThl, paclpeaessaTh BUAbl padoT, JOroBapuBaThCs, 00CYK1aTh
IpolLecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKUX JTIOJCH;

e yYacTBOBaTh B IpymHIoBbIX (hopMax paboThl (0OCYXJIeHHS, OOMEH MHEHHSIMU,
MO3rOBbI€ IITYpMbl W JIPYTUE), BBIOJHATH CBOIO YacTh paboThl U
KOOPAUHUPOBATh CBOU ACHCTBHS C APYTMMH YJI€HAMU KOMAaHJbl, OLICHUBATH
KauecTBO  CBOEr0  BKJaJga B OOMMI  MHPOIYKT MO  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTABJISITh IUIAH, AJITOPUTM pEIHICHHS 3afaud (WM €ro
4acTh), BBIOUpPATh CHOCOO pEIICHHS € YYETOM HUMEIOIIUXCA PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ yaéToM HOBOM MHGMOPMAITUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAJIETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJS NpolLecca U pe3yibTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

e TMPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh INPU PEIICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JIEATEITLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIIEHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTAaBICHHOW LETU U
YCIIOBUSM, OOBICHSATh MPUYUHBI JOCTHIKEHUS WM HEAOCTHUXKEHUS I,
HAXOJUTh OMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCs TMOJYYUT CIICAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

YucJa 1 BbIYUCIEHUS

BrITioNTHSATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JEWCTBUS C pallMOHAIBLHBIMU YUCIaAMU.

HaxonuTh 3HAYCHUS YHCJIOBBIX BBIPAKCHHH, TPUMEHITH pPa3HOOOpa3HbBIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH JIPOOHBIX BBIPAKEHUMN, COICPIKAITUX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.



[lepexonuTe OT OxHOM (HOPMBI 3aUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSAMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATP  IPU3HAKK  JEIMMOCTH,  pa3JIOKECHUE HA  MHOXKUTEIH
HATypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJa4y C y4ETOM OIPAaHUYECHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHHS YUeOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEAECHUEM NTOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYICHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMWTEIU C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENSA, TIPYNNUPOBKU  CllAraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU TOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUIIa
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHUIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PELICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHCElN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, NPUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.



Pematp cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI € IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl IIOJIy4ECHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HMHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IIPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATam,
CTPOUTH rpaduku TuHEHHBIX QyHKIMA. CTpouTth rpaduk QyHKINU y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, pACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

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

[Tonumate rpaduyeckuil cnocod MpEeACTABICHHS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BbIYMCICHUS

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
4yyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHsaTh TOHATHE apU(METHUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIOJIbB3Ys
CBOWCTBA KOPHEU.

Hcnonb30oBaTh 3amucu OOJBIIMX M MaJbIX YUCEI C MOMOIIbIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM I0Ka3aTelIeM, BBIITOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKALIUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BbINONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIH.

[TpumensTs npeoOpa3zoBaHUs BRIPAKEHHUM JIJIS1 PEILICHUS Pa3IMYHBIX 3324 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate nMHEVHBIE, KBaJpaTHBIE YPAaBHEHUS U PALMOHAJIbHBIE YpaBHEHUS,
CBOJISIILIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.



[IpoBOAMTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCIIe C TPUMEHEHUEM TrpadUuecKuX MpeACcTaBleHUl (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aud K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3YIIbTAaT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPALIUI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TonuMath ¥ UCHOJIB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouts rpaduKy 3JIeMEHTapHbIX PYHKIMNA BUJA!

y = kix, y = x5y =x%y = [x|, y = Vx, onuceIBaTh CBOICTBA YHCIOBON
byHkuuu o e€ rpaduky.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BbIYMCICHUS

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bemonusate apudmernueckue JEHCTBUS C pPAaLMOHAIBHBIMU YHCIAMHU,
coYeTass YCTHBIE M TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
UppaLMOHATIbHBIMU YUCIAMU.

HaxoguTh 3HaueHUsI CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAXKECHHIA.

OKpyrasTe JEWCTBUTENBHBIE YHCIA, BBINOJHATh IPUKHIKY pe3yibTaTa
BBIUYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHbIE YPaBHEHHUs, YPaBHEHUS, CBOJSIIHMECS K
HUM, NIpOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHMUSL.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpadUyuecKuX Mpe/ICTaBIeHUi (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).



PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHre HEPAaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33]1a4.

DOyHKIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUECKU

pacIioyio’keHNe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB (yHKImA Buma: Y = KX,
y=kx+b, y=kix,y=ax’+bx+c,y=x%y=1xy = |X|, B 3aBucumoctu ot
3HAYEeHUH K0A()(DUITMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth U HM300paxaTb CXEMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHIA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, TPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCHH

Pacrio3HaBaTh apuPMETHUYECKYI0O M TE€OMETPUYECKYI0 TNPOrpECCHH MpHU
Pa3HbIX COCO0AX 3aaHMsL.

BbINONHATE  BBIUMCIEHHUS C UCHOJB30BaHUMEM (OpPMYyNI n-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUil, CyMMBI TIEPBBIX N UJICHOB.

N300pakath 4Yj€Hbl IMOCJIEI0BATEILHOCTH TOYKAMU HA KOOPJIWHATHON
MJIOCKOCTH.

Pemate 3agauM, CBA3aHHBIE C YHCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quCclie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKyJsATOpa, IUPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE KYPCA «AJITEBPA)

7 KIIACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m paa Konrpouabnsie | IIpakrnyeckue (ubp )
NPOrpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Yucna u BeluKcieHus. PaiioHanbHbIe Enbmiorexa TOK
1 20 1 https://m.edsoo.ru/7f415b9
YHuCIia 0
bubmuoreka [JOK
2 AnreOpandecKkue BbIpaKeHUS 32 2 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
3 YpaBHCHHS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
4 Koopaunats! u rpapuku. ®yHkunu 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 [ToBTOpenue u o6o01IEHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabneie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 https://m.edsoo.ru/7f417af
8
Uwucna v BerauciieHus. CTeneHb ¢ IeIbIM bubmorexka [TOK
2 7 https://m.edsoo.ru/7f417af
MOoKa3areieM 8
Anrebpanyeckue BhIPAKECHHUS. bubmorexa LIOK
3 . 5 1 https://m.edsoo.ru/7f417af
KBanpaTHsiii TpéxuneH 3
Anrebpanyeckue BhIPAKECHHUS. bubmorexka [TOK
4 15 1 https://m.edsoo.ru/7f417af
Anrebpanyeckast 1poOb 8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubmorexa [TOK
5 15 1 https://m.edsoo.ru/7f417af
YpaBHCHHUS 8
VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI bubmorexa LIOK
6 P . p ' 13 https://m.edsoo.ru/7f417af
ypaBHEHUN 3
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK

8 Oynkiyu. OCHOBHBIE TTOHATHS 5 https://m.edsoo.ru/7f417af
8
bubmuoreka [JOK
9 OyHkuuu. Yucnosble QyHKIUU 9 https://m.edsoo.ru/7f417af
8
bubmuoreka [JOK
10 [ToBTOpeHue u 060061IeHNE 6 1 https://m.edsoo.ru/7f417af
8
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 5 0
9 KIIACC
Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne n/n HaumeHoBaHue pa3iesioB U TeM K (un¢posbie)
B MPOrpaMMblI Beero onTpoabHbie | IIpakTnyeckue odpa3oBaTe/bHbIE
padoThI padoTsI pecypebi
Hucna u BeruncieHus. JleicTBUTENbHBIE bubmorexa LIOK
1 9 https://m.edso00.ru/7f419d0
yucia 3
VYpaBHEHHsI 1 HEpABEHCTBA. Y PABHEHHS C bubmmorexa TIOK
2 . . 14 1 https://m.edso00.ru/7f419d0
OJTHOY TIEPEMEHHOM 3
VYpaBHeHHUs 1 HepaBeHCTBA. CUCTEMBI buGnuorexa LIOK
3 14 1 https://m.edso00.ru/7f419d0

ypaBHEHUU

8
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bu6nmoreka [IOK

4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 https://m.edsoo.ru/7f419d0
8
bu6nuoreka [JOK
5 OyHKIIUA 16 https://m.edso00.ru/7f419d0
8
bubnnoreka IIOK
6 UwucnoBbie mociie10BaTEIbHOCTH 15 https://m.edsoo.ru/7f419d0
8
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS bubnnorexa LIOK
7 - ’ ’ 18 https://m.edsoo.ru/7f419d0
3HaHUH 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA:
o Maremaruka. Anrebpa: 7-i1 kiacc: 6a30BbIil ypoBeHb: Makapsiues 10.H.,
Munmrok H.I'., HemikoB K.W. u npyrue; nox pen. TensikoBckoro C.A.

AxrmmonepHoe o601ecTBo «M3marenberBo «lIpocBemenue» (1o 29 anpens
2027 roga);

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA:
e JlumakTuyeckue Matepuasl o anredpe ans 7 kiacca/3saBuy JI.LU., Ky3nenosa
JL.B., CyBopoga C.b., -M., IIpocsenienue, 20151

e (CamocrosiTebHbIE U KOHTPOJIbHBIE pa0OTHI [0 MaTeMaTUKE Juisl 7 Kiacca/

Epmiosa A. I1., T'ono6opoasko B.B., -M., Unekca, 2015r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET:

«Sunexc. YueOHuk» - cepuika: https://education.yandex.ru/home/
«SIKmaccy» - cepraka: https://www.yaklass.ru/

Poccwuiickas anmekTpoHHas mkoJia — cebuika: https://resh.edu.ru/
YUU.PY — cceuka https://uchi.ru/

bubimoreka mudpoBoro o6pa3oBaTeIFHOTO KOHTEHTA — CChIJIKA
https://lesson.edu.ru/02.2/07
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