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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIIEYUBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y o0yuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmecte. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca alredpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIINUICHUSI OOYYalOIIMXCSA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JICTEIBHOCTH  OOYYarOMIMXCs, TIOPTOMY CaMOCTOSITENIbHOE
pelieHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHuMU: «Yucnaa u BeIUKCIEHUSN», « ANTeOpanyecKue BhIpAKEHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET M3YyUEHUs Kypca, B3aUMOICHCTBYS C
JIPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca oOydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOIO MareMmartuueckoro si3pika. ComepkatenbHOH |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUSI U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha yposHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4ueOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DPOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copeprxkanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HaHUN O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oouectBe. M3ydeHne marepuana crocoOCTBYeT Pa3BUTHIO Y OO0y4arolmmxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
IIPEACTABICHUM O POJIM MATEMATHKHU B PA3BUTUN LIUBUIN3ALMHU U KYJIbTYPBHL.

CornacHo yueOHOMy maHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpXKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandyeckue BBIPAXKEHUSD», «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 dacoB: B 7 Kiiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 vyaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OIpeAesieHue, NpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jl1a4d Ha
IIPOLIEHTHI, PEIICHUE 3aa4 U3 PEATbHON IIPAKTHKHU.

[IpumMeHeHME TPU3HAKOB  JCIUMMOCTH, pA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BhIPpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpHounensl 1 MHOrousieHbl. Crenenb MHoOrouwieHa. CioKeHre, BBIYUTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBWia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C JIBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YpPaBHEHUU C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncioBsle TPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenune rpadukoB peanpHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuums, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe perieHne JITMHEWHBIX ypaBHEHHWH M CHCTEM JIMHEWHBIX
YPaBHCHUU.

8 KVIACC

Yuciia 1 BbIYMCIICHUS

KBanpatubiii kopeHp u3 uucia. [loHsTue 00 UpPpaUMOHATIBLHOM YUCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANBHBIX ynce. CBoMcTBa apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOpPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alUCh YHCIIA.

AnredpanvecKue BbIPAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE aireOpandeckux JapoOei.
PanmonanbeHble BEIpaKEHUS M UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIINXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIEHBIE YPaBHEHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHW C JABYyMs IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHHBIX YPAaBHEHUM C IBYMsS MT€PEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHHH
dbynkmun. CriocoOb! 3a1aHust PyHKITUH.

I'padux ¢ynkummu. YUrenne coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB (GyHKIHMA, OTPAKAIOIMIUX PEATIbHBIE MPOLECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOMOPLHOHATIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

PannonansHble 4yKMcla, UppallOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOou. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MTPSAMOM.

CpaBHEHHE JI€MCTBUTENIBHBIX YHCEN, apU(PMETUUYECKHE JEUCTBHS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLeM MHUpE.

[TpubnnKE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIrieHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1ay alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKUIMHA

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHaTHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MApaA0OJIBI.

I'padukn byskmumit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| u ux
CBOWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[loHaTHEe YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3alaHUE TOCJIEI0BATEIIbBHOCTH
pEKyppeHTHOH dhopMyioi U HOPMYJIIOi #-TO YIeHA.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opMmylbl n-TO UieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkenne uiaeHOB apu(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpaMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEMHON MNpodeccroHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIIUTAHME:

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

S) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpUEHTalUMel B JEATEILHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEUYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
MO3HAHUS MHPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, (GOpMHpPOBAHHE KYJIHTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJy4Yns:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTUYEeCKUE 3HAHWUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peQIICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW IS PEIICHHS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IMOCTYIIKOB U
OLICHKH HMX BO3MOXHBIX TOCIEJACTBUI ISl OKpYKAlOIEH Cpeibl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLMAJILHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

ba3zoBble 1ornyeckue aAecTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHUH MEXIY IMOHATHIMH, (OPMYIHPOBATH
OTIpEICICHUs]  TOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  MPEOOPA30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YacTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTHUYECKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHus: y4eOHOUM 3amauu (CpaBHUBATH HECKOJBKO
BApUMAHTOB peELIEHUs, BbHIOMpaTh HauOoyee MNOAXOAAUIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE€ U JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOoOOit;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCJIOBHUSX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTh WH(OpPMAINH, JTAHHBIX,
HEOOXOUMBIX JJISl peUIeHUs 3a1a4H;

BBIOUpaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeAcTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITIOKEHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBUSA:



BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS 110
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJICHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapy»UBaTh Pa3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme GpopMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBIsITh  pe3yJNbTaThl  pEHIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM M
UHAMBUIYAIbHON paboThl MpU pEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTH€), BBINOJHATH CBOKO YacThb
paboThl 1 KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peUICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEIICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTYKCHHS WU HEJIOCTYOKCHUS 11ETTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYMCICHUS

BeimonHsaTe, codeTas yCTHbIE M MUCHbMEHHBbIE NPUEMBI, apupMETHUYECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OgHON (HOPMBI 3aIUCH YHUCEN K APYroil (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsITh YnCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BHIYMCICHUN, OLEHKY 3HAUCHUI
YUCJIOBBIX BBIPAKCHUU. BBIMOIHATE AEHUCTBUS CO CTENEHSMHU C HATYpaJbHBIMU
IIOKAa3aTeJIsIMH.

[IpuMeHsATh  NpPU3HAKK  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HATypaJbHbIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPAaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUSA

Hcnonp30BaTh airedpanyecKyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOYIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraéMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaTh nmpeodpa3oBaHUsI MHOTOWICHOB JIJIsi PEIICHUS Pa3IUYHBIX 337124
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHHS U HEPaBeHCTBA

Pewlars JIMHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSASA IPaBUIIA
[Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sABisieTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YUCEN, SBIAIOINIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucTeMbl 1ByX JIMHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM 110 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOUIbIO (YHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonuth 3HaueHne PyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE NPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCIECHUH, N300paxaTh 1eWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrOo KBaJPAaTHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, HCIOJB3YsS MPH HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJAEpIKAIMX KBaJApaTHbIE KOPHU, HCIIOJIb3Ys
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C MEeJbIM IMOKa3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM IMOKa3aTeIeM.

BEITIONHATE TOXIECTBEHHBIE MPEOoOpPa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTh npeoOpa3oBaHus BEIPAKEHUN JIs1 pEIICHUS PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoUTh MpocCTeiilie UCCIEOBAaHUSI YPAaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPEICTaBIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTth OT cioBecHOW (GOPMYIUPOBKH 3a1auu K €€ anreOpanveckoin
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYYCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBbIE HEPABEHCTBA C OJIHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNATh 3HaUYeHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPeAeNIATh CBOMCTBA (PYHKIIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOI
byHkIuu 110 €€ rpaduky.

K koHmy oOyueHuss B 9 kiacce o0Oyd4arOIIMHCA TMOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BEBITTONTHATE  apupMETHISCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBIMOJHATH BBIUUCICHUS C
UppaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMM TOKA3aTeIsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisIiTh IEUCTBUTEIBHBIC YHWCIA, BBINOJHATh NPUKUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE yPAaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINE TPOOHO-pAlIMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3agauyd aiareOpauvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIA CUCTEMBI JIByX YPABHEHHUM C ABYMS ITIEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONINE KBaJgpaTHOE HEPABEHCTBO, H300paxkaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pPacroioKeHHe Ha KOOPJAMHATHOM TJIOCKOCTH rpaduKoB QyHKIUM BUaa: y = kx,
y=kx+b y=kkx,y=ax2+bx +c y=x y=1x y=|x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTb CXEMaTHUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (YHKIIUH 10 MX rpaduKam.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(MeTHUYECKYI0 U TEOMETPUYECKYI0 MPOTPECCHU MpH
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (OpPMYyJT n-ro 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCcuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakath uieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH I1OCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIUKCIeHUs. ParinoHanbpHbIe 20 ) bubmuorexa [JOK
YHCia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 K . O 12 1
OOPAMHATLI H rpaguich. DyHKiin https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 12 1
AJrCOPaNECKHE BEIPAKCHHA https://m.edsoo.ru/7f415b90
4 MHorouJieHsl. 15 2 bubmorexa HOK
https://m.edsoo.ru/7f415b90
5 @opMyJIbl COKPAILIEHHOTO YMHOXKEHHUS 20 2
bu6mmoreka [JOK
6
¥ paBHeHHUS  HEpABEHCTRa 15 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
7 IT 1
OBTOpEHHE H 0000MmeHHe 8 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 10 0



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

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM JuaekTpoHHbIe (HU(POBHIE)
Kourpoububle IIpakTHyeckue
n/n  NporpamMmel Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 AnrebpanuecKue BhIpaKECHUS. 15 1 0 bubnuoreka [IOK
AnrebGpanueckas Apoob https://m.edsoo.ru/7f417af8
2 Anrebpanyeckue BhIpaKCHUSI. 5 0 bubnuorexa [JOK
KBagpatHblii TpEXuneH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
3 . 1 0
Uucna u Beruucienus. KBajparubie KOpHU 15 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK
4 18 1 0
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnunorexa [JOK
5 . 10 1 0
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 14 1 0 hitps-//m.cdsoo.ru/7 41 7afg
; Yucna u BeraucieHus. CTEIeHb ¢ HeIbIM 7 0 bu6mmoreka [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 . 0
Dymkupi. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
> DymKupH. THCIOBBIC QyHKIHH ? 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 4 1 0
Hosroperne 1 obobumente https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

[TPO'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itpp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JlelcTBUTENbHEBIC 7 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
2 ) . 16 1
YHIHHH https://m.edsoo.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
4 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
5 v .H 16 1
paBHEHHMs U HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f419d08
bubmnoreka IIOK
6 q 15 1
HCTOBBIC HOCTEAOBATETBHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 20 | bubnmorexa LIOK
3HAHUH https://m.edsoo.ru/7419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 0
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