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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 U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHHUs] MaTEMaTUYECKON HAyKOMW SIBJICHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOMIMXCSA: OHM HCHOJB3YIOT JCIyKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJTOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi TOBCEIHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIro JUIsl PelIeHUs 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 JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTHu4ecKod MOJAENd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
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 BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMU YKCIIaMU. Pelrenue 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE IpoOU U JpOoOM B BHUJIE MPOLIEHTOB. TPy OCHOBHBIE 33]1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUA C IIEPEMEHHOU. JloIyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmyna pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEeHUH. CocTaBi€HHE YpABHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpumepbl pelieHusi TEKCTOBBIX 3aady C IMOMOILBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUUCJIEHUAM. J|eHCTBUTEIIBHBIE YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHME, JCJICHHE anreOpandeckux JapoOei.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonstue @ynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkummu. YUrtenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = 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
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO O0JHO3HAUYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

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

[Tpubnnk€éHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHusl. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM 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 JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuxk u cBoicrBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byukmumii: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB aprUMETHUYECKOH M TIeOMETPUUYECKOM IPOTrpeccHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM 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 BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbs, BEACHUSA  3J0pOBOro oOpa3a >KU3HHM  (30pOBOE  IIMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JJIs pelIeHUs 3a7a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAINMMCH YCJOBHSAM COLMAJBbHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHS;
BBIOMpATh CrOco0 pemeHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000UIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETHPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOrOBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, aJiITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenuss B 7 Kjacce 0OydarolIMHCA IOJIYyYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAXKEHUH, COJEpKaLINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIer0 MHOMHUTENs, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEMHBIX YPaBHEHUH € IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiu3a WH(OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYarolmMiiCs TMOJTYYUT CIIEIYIOIINUE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HUCIOJB3YsSd MPH HEOOXOIWMOCTH KaJNbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHM C IeJIbIM I[OKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENCNITh 3HaUeHHE (YHKIMU IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

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

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.



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

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPABHEHUSA, CBOIAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3ajauM aireOpauvyeckuM CrIocOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPEILICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

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

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’KeHUe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kx, y
=kx+ b y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxaTb CXEeMaTHUYECKU TpaUKU KBaJApPATUUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TPOTPECCUU MpU
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (GopMyln N-ro 4ieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pematpe 3amaun, CBS3aHHBIE C YHUCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

n/n

Yucna u
BBIYHCIICHHUS.
PanyonanbHnie
qHcia

Koan4yecTBO 4acos

Bcero

25

KonTpo
JIbHbIE
padoThI

IpakTuyeck
ue padoTsl

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/7
f415b90

Cnucoxk UTOroBBIX
IUIAHUPYEMbIX Pe3yJbTaTOB
€ YKa3aHHeM 3TanoB UX
(¢popmupoBanus

° CucremaTu3upoBath U
oOoraiars 3HaHusA 00
OOBIKHOBEHHBIX U
JECSITHYHBIX APOOSIX.;

° CpaBHUBaTh U
yIOPSA0YUBATH IpO0H,
npeoOpa3zoBbIBas MPHU
HEOOXOMMOCTH JAECATUYHBIC
IpoOu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B
JECSITUUHBIE, B YACTHOCTH B
OECKOHEUYHYIO JECATHUHYIO
Ipo0b.;

° [TpumensTH
pa3zHooOpa3HbIe CIOCOOBI 1
MPUEMBI BEIUUCIICHHS
3HaYEHUH IPOOHBIX
BBIPAYKEHH I, COJIepKAINAX
OOBIKHOBEHHBIE U
JECSITUYHbIE TPpOOH:
3aMEHSATH MIPH
HEOOXOIUMOCTH
JECATUYHYIO IpOOb
OOBIKHOBEHHOM 1
OOBIKHOBEHHYIO JIECTHYHOM,

Cnoco0
OLIEHKH
HTOTrOBBIX
IVIAHUPYeEM
bIX
pe3yabTaToB

YcrHbIit

O1poc;
ITuceMeHHEBI
1 KOHTPOJIb



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

MIPUBOJIUTH BhIPAKEHHUE K
tdopme, Hanbotee y1o0HOM
JUTSI BBIYMCIICHHH,
npeoOpa3oBHIBaTh ApOOHBIE
BBIpAXKCHHSI HA YMHOXKECHHE U
NEJICHNE TECITUYHBIX
Ipo0el K IEHCTBUSIM C
LEIBIMU YHCTIAMU.

° [TpuBOIUTH YKCIOBBIE
1 OYKBEHHbIE TIPUMEPBI
CTETEeHU C HATYPaJbHBIM
MoKa3areyeM, OObICHSS
3HAUEHUsI OCHOBAHUS
CTCTICHH Y TIOKa3aTelIs
CTETEeHH, HAXOIUTh
3HA4YCHUS CTEICHEN BUaa an
(a — mroboe parroHaIbHOE
9HCII0, N — HATYpaIbHOE
YHCIIO).;

° [ToHnmaTe cMbICIT
3amucu OOMBIINX YHCEN C
TTOMOIIIBIO JECSITHYHBIX
npobeii 1 cTeneHeil yucna
10, npUMEHSATh UX B
pEaNbHBIX CUTYAIIUSX.;

° [IpuMeHATh npu3HaKH
JEIIMMOCTH, Pa3I0XKEHUS HA
MHOXKHTEJTH HaTypaTbHBIX
YHCell.;

° Pemrate 3agaun Ha
Y4acTH, TPOIEHTHI,
MIPOITOPIINH, Ha HAXOXKICHHE
Ipobwu (TpoLeHTa) OT
BEJTMYMHBI ¥ BEIMYUHBI TI0 €€
npobwu (TIPOLIEHTY), IpoOH




(TporieHTa), KOTOpHhIit-
COCTAaBJISIET OJ{HA BEJIUYHHA
OT JAPYTOil.;

° [TpuBoauTH,
pa3bupars, OLICHUBATH
pa3lInyHbIe peUIeHUs, 3aUCh
pelIeHn TEKCTOBBIX 33/1a4.;

° Pacno3naBath nu
OOBSCHATh, ONHPAsCh Ha
onpeeyeHusl, IPSIMO
MIPOTIOPIIMOHATBHBIC u
obpaTtHO

MPOTIOPIIMOHATBHBIC
3aBUCUMOCTH Me)KIly
BEJIMYHMHAMU; MIPUBO/INTH
IIpUMEPEL OTHUX

3aBUCHUMOCTEN M3 pEaJbHOTO
MHpa, U3 JpPYrHX Y4eOHBIX
IIPEIMETOB.;

° Pemate MIPAaKTUKO-
OpUEHTUPOBAaHHBIE  3a/layu
Ha pobwu, MIPOIICHTHI,
IPSIMYIO " 00paTHyIO
MIPOIIOPLIMOHAIBHOCTH,
IIPOIIOPLINY;

Anrebpanueckue
BBIpa)KEHUS

27

bu6mmorekxa [IOK
https://m.edsoo.ru/7
f415b90

OBnamers  anredbpanveckoit
TEPMHUHOJIOTUEN 51
CHUMBOJIMKOW, IPUMEHSATH €€ B
npouecce OCBOCHUS
y4eOHOro MaTepuaa.;

. Haxonute 3HadyeHUA
OYKBEHHBIX BBIPOKEHUN TpU
3a/IaHHBIX 3HAYCHHSIX OYKB;
BBIIOIHATL BBIYMCICHUS IO
dbopmynam.;

YcTHbIM
Ompoc;
ITnceMeHHBIN
KOHTPOJIb;



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

YpaBHeHUS U
HEPaBEHCTBA

20

bu6mmorekxa [IOK
https://m.edsoo.ru/7
f415b90

. Brimonuate

npeodpa3oBaHus IEJIOTO
BBIDQKCHUS B  MHOTOYICH
NIPUBEICHUEM MOJ00HBIX
cllaraeMblx, PaCKpBITHEM
CKOOOK.;

*BhInoaHATS YMHOXKEHHE

OJJHOYJIECHA HAa MHOTOWIEH U
MHOTOWIEHa Ha MHOTOYJICH,
MIPUMEHSITh bopmyIbl
KBaj[paTa CyMMBI U KBaJpara
pasHoCTH.;

. Ocy1ecTBisTh

pa3o’KeHue MHOTO4JIEHOB Ha
MHOKHUTEIN yTEM
BBIHECEHUS 3a CKOOKH
o01ero MHOKHTEIIS,
IIPUMEHEHHUS bopMyIbl

Pa3HOCTH KBaApaToB, GopmMyil
COKpAILEHHOI'O YMHOXKEHU.;

. IIpuMeHATH
npeoOpazoBaHue
MHOTOUYJIEHOB JJIs pEHIeHUs
Ppa3IUYHBIX 3a/1a4 u3
MaTE€MAaTHUKH, CMEXHBIX
NpEeIMETOB, W3  PEATbHOMN
MPaKTHUKU. ;

*3HAKOMHTHLCS C HCTOpHCﬁ
Pa3sBUTHUA MATCMATUKU,

Pemare nuHeliHOE ypaBHEHHE
C OJTHOU MIEPEMEHHOI,
MPUMEHSISI MPaBUIIa Mepexo/ia
OT MCXOJHOTO YypaBHEHHUS K
paBHOCWIIBHOMY eMy Oosee
MPOCTOTO BUA.;

VcTHBINM
OIpoc;
ITnceMeHHEBI
1 KOHTPOJIb



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

Koopaunats! u
rpaduku. OyHKuuu

24

bu6mmorekxa [IOK
https://m.edsoo.ru/7
f415b90

. [IpoBepsiTh, sBISETCS
M KOHKpPETHOE YHCIIO
KOpPHEM YpaBHEHHUS.;

. [Tonbupars mpUMeEpHI
map  4ucesn,  SBISIOLIUXCA
peleHnemM JINHENHOTO
ypaBHEHMSI c IBYMs
[IEPEMEHHBIMUL.;
. Crpouth B
KOOpJIMHATHOMN IUIOCKOCTH
rpaduk JMHEHHOTO
ypaBHEHUs C JBYMSI
[IEPEMEHHBIMM;  TOJIb3YACh
rpaduKoMm, IIPUBOJIUTH
IpUMEpPbI peLeHus
YpaBHEHUS.;
. Haxomute  pemenue
CUCTEMBl JIBYX JIMHEWHBIX
YpaBHEHUN C JBYMS
MIEPEMEHHBIMU.

. CocTaBnTh U pemarhb

ypaBHEHUE WIN CUCTEMY
YPaBHEHHUH IO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATH
B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4
TTOJTYYEHHBIN pe3yJIbTaT;
° N3obpaxath Ha
KOOPJAMHATHOU IpsAMOI
TOYKH,  COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJUHATaM,
Jy4d OTPE3KH, HHTEPBAJbI;
3aMHCHIBaTh ux Ha
anreOpandecKoM SI3bIKe.;

VcTHBIN
OIpoc;
ITuceMeHHBIN
KOHTPOJIb;



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

° OtmeyaTh B
KOOPAMHATHOW  TUIOCKOCTH

TOYKH o 3a/laHHBIM
KOOpJWHATAM; CTPOUTH
rpaduku HECJIOXKHBIX
3aBHCHUMOCTEH, 3aJaHHBIX
dbopMynamMu, B TOM 4YHCIE C
IIOMOUIbIO U(PPOBBIX
J1abopaTopuii;

° IIpumenATh, u3y4arThb
MIPEUMYIIIECTBA,
MHTEPIPETHPOBATH
rpaduaeckuit croco0

IPEJICTaBICHUs] M aHaIu3a
Pa3HOOOpa3HOM KU3HEHHOM
uH(popMaLuu;

° OcBauBaTh  TOHATHE
byHKINH, OBJIAJIEBATh
(byHKIMOHATIBHON
TEPMHUHOJIOTHEN. ;

° Pacnio3znaBath
nuHeiHy QyHKIHo0 Y = KX
+ b, onuceiBaTh €€ cBOMCTBA
B 3aBUCHMOCTH OT 3HA4YCHUH
ko3 durrenTo K u b.;
Crpouts rpaduku TMHEHHON
byakun, Gyakoun y = | x
l.;

° Hcnons3oBaTh
nudpoBbie  pecypchl IS
MOCTPOEHUS rpaduxos

GyHKIMI W M3Y4eHHs] HX
CBOMCTB;
[IpuBOUTE IPUMEPBI

JIMHEWHBIX 3aBUCUMOCTEN B




PCAJBHBIX MMPOLECCaAX U
SIBJICHUAX,

[ToBTOpeHue n

bubmuoreka [JOK

Bri6upats, MIPUMEHSTH
OIICHHUBATH CHOCOOBI
CpaBHEHUS qucel,
BBIYHCIICHHI,
npeoOpa3oBaHUA
BBIPAKECHU, pelenus
YpaBHEHUH. ;

OcCy1IecTBISITh
CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUUA U

VcTHBIN
Ompoc;
IInceMeHHBIN
KOHTPOJIb;

5 6 https://m.edsoo.ru/7
00001IEeHE CaMONIIPOBEPKY  pe3yibTaTa
f415b90 o
BBIYMCJICHHI,
npeoOpa3oBaHU,
IIOCTPOEHHUH.
Pemrars 3amaun u3 peanpsHOU
JKU3HH, MPUMEHSTH
MaTeMaTU4YECKHUE 3HAHUS
Il pelieHust 3amad  u3
JIPYTUX NPEeIMETOB.
OBIIEE KOJIMYECTBO
YJACOB IIO 102

[TPOT'PAMME
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https://m.edsoo.ru/7f415b90

8 KVIACC

KosmuecTBo yacos Cnmcok UTOrOBBIX Croco6
HanMeHOBaHHe JJIEKTPOHHBIE [ aHHpPyeMBIX Pe3yIbTATOB C OLICHKH
Ne PAIIeOR H TeM Konrposnr  Ilpakruy (undposbie) YKa3aHHEeM 3TaNoB UX HUTOTOBBIX
n/n nporpaMmb Bcero = Hble ecKue odpazoBaTelb (popmupoBaHus IVIAHUPYEMbI
padoThI padoThI HblIe pecypchbl X
pe3yJbTaToB
DopmyIUPOBATH ONPEACIICHUE YcrHbIi
KBaaApaTHOI'O KOPHs U3 YUCJIA, OIIpOC;
apu(MeTHyecKoro KBaIpaTHOro [HCEMEHHLIH
KOpHA. KOHTpPOJIb
CpaBHMBATh U yIOPSA0OYMBATH
panMoHaIbHBIC U
MppaLMOHATIBbHBIE YKCTIA,
3aMyCaHHbIE C TOMOIIbIO
KBaJPaTHBIX KOPHE;
[IpuMmeHsaTH Onepanuto
BubIHOTEKA M3BJICUYCHUSI KBAJIPATHOTO KOPHS
Hucma u ITOK U3 YHCIIa, UCTIONB3YS PU
BBIYHCIICHUS. 15 1 ) HEO0OXOIMMOCTHU KaIbKYIISTOD;
KBagparnsie kopHU https://m.edsoo.r 3HAKOMHUTBHCS C UCTOPHUEH
u/7f417af8

pa3BUTHS MaTEMATUKU

CpaBHUBATh U YIOPSAI0YNBATH
paloHaIbHbIE U
MppalMOHATIbHBIE YHCIIA,
3aMHACaHHBIE C IOMOIIIBIO
KBaJPaTHBIX KOPHEN

Boruncnate 3HaueHUS
BBIPAKEHMI, COAEPIKAIUX
KBaJIpaTHbIE KOPHU, UCIIONb3Ys
MpU HEOOXOIUMOCTH
KaJIbKYJISITOP



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yucna u
BBEIYMCIICHUS.

CrerneHs ¢ UeIbIM

IIoKa3arcjieM

bubanoreka
LHOK
https://m.edsoo.r
u/7f417af8

@opMynHpOBaTH OMpPEETICHUE
CTEINEHU C LIEeJIbIM
MIOKa3aTeleM;

[IpencraBnsaTh 3aUCH OOJIBITUX
Y MaJIbIX YUCEJ B CTAHIaPTHOM
BHJIE.

Hcnons30BaTh 3a1MCh YUCEII B
CTaHJapTHOM BUJE IS
BBIPAKECHUSI pa3MEPOB
00BEKTOB, JUTUTEIbHOCTH
IIPOLIECCOB B OKPYXKAIOIIEM
MHUDE.

[IpuMeHATH CBOMCTBA CTENIEHU
U1 IpeoOpa3oBaHus
BBIPA)KEHUH, COAEPIKAINX
CTEIEHU C LEJIBIM [T0Ka3aTeNIEM

YceTHbIi
OTIpOC;
[TnceMeHHbBIH
KOHTPOJIb

Anrebpanueckue

BBIPAKCHHSL.
KBagparuslit
TPEXWIECH

Anrebpanueckue

BBIPpAXKCHUA.

Anrebpanueckas

JIpo0b

15

bubanoreka
LHOK
https://m.edsoo.r
u/7f417af8

bubnunoreka
HOK
https://m.edsoo.r
u/7f417af8

PacnoznaBatb kBagpaTHBIM
TPEXWIECH, YCTaHABIINBATH
BO3MO>HOCTB €T0 Pa3I0KEeHUS
Ha MHOXXHUTEIH,
PacknanpiBaTh Ha MHOXKUTEIIN
KBaJPATHBIN TPEXUJIEH C
HEOTPHULIATENBHBIM
JTUCKPUMHUHAHTOM

3anuceIBaTh anredpanyeckue
BBIPAKEHUS;

Haxoaute 001aCcTh
OTIpeIeNICHUS PAIlHOHATEHOTO
BBIPXKEHHUSI.

DopmMyJIUPOBATH OCHOBHOE
CBOWCTBO anreOpanyeckon
JIpoOU U MPUMEHSTD €ro AJis

YceTHbII
Ompoc;
IInceMeHHbBIN
KOHTPOJIb

YcTHbBIH
OIpoc;
ITnuceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f417af8
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YpaBHeHUA U
HEPABEHCTBA.
KBanparusie
ypaBHEHUS

15

bubnunoreka
[HOK
https://m.edsoo.r
u/7f417af8

npeoOpazoBaHus APOOCH;

BrbImoHITE 1eCTBUSA C
anreOpanvdecKuMu Ipo0sSIMU

BpIinosiHATE AEHCTBUSA ©
anreOpanvdecKuMu JIpo0sMu;
[TpumensTh MpeodpazoBaHUs
BBIPAXCHUH JIJIs1 pelIeHUs
3a1a4y

Pacnio3naBate kBajpaTHbIC
YPaBHEHUS;

3anuceiBaTh POPMYITY KOPHEH
KBaJIpaTHOTO YPaBHEHHS,
peliaTh KBaJipaTHbIC ypaBHEHHUS
— TIOJIHBIE U HEIOJIHBIE;
3anuceIBaTh GOpMYy KOpHEH
KBaJIpaTHOTO YPaBHEHHS,
pelaTh KBaJipaTHbIE ypaBHEHUS
— TIOJIHBIE U HEMOJIHBIE.
DopMyIHMpOBaTh TEOPEMY
Buera, a Takxe 00paTHYyIO
TE€OpeMy, IPUMEHSTh 3TU
TEOpEM IS pELICHUs 3a1ad.
Pemrate ypaBHEHUS,
CBOJAIIMECS K KBaJpaTHBIM, C
MTOMOIIIbIO TTPeoOpa30BaHUN U
3aMEHOU NIEPEMEHHOM.
Pemrate ypaBHEHUS,
CBOJAIIMECS K KBaJpPaTHBIM, C
TTOMOIIIbIO TTPe0oOpa30BaHUN U
3aMEHOU NIEPEMEHHOM.
Pemrate TekCcTOBBIE 3a1aUU
anreOpandecKuM CrocoOoM:
MEePEXOIUTh OT CJIOBECHOU
(OpMYIHPOBKH YCIOBUS

YcTHBIN
OTIpOC;
IInceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f417af8
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3a/layM K anredpanveckon
MOJIETIN IYTEM COCTAaBJICHUS
ypaBHEHHUS.

YpaBHeHus u
HEPaBEHCTBA.
Cucremsl
YpaBHEHUN

13

bubnuoreka
LHOK
https://m.edsoo0.r
u/7f417af8

CrpouTth rpaguku JTUHEHHBIX
YpaBHEHUH, B TOM UYHUCIIE
UCHOJb3Yys LU(POBBIE
pecypcbl;

Pemats cuctemsl 1ByX
JIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU MO CTAHOBKOU U
CIIOKEHHEM;

Pa3nnuars napasuienpHele U
IepeceKaroImecs npsmple o
UX YpaBHEHUSIM;

[IpuBOIMTH TpadUIECKYIO
MHTEPIPETALNIO PEILIEHUS
YPaBHEHUS C IByMS
MIEPEMEHHBIMHU U CUCTEM
YpaBHEHUH C IByMsI
NIEPEMEHHBIMU

Pemrate TekcToBbIE 3a0a4n
areOpanyeckuM CrocoooM

YcTHbIi
OTpoc;
[TnceMeHHbBIH
KOHTPOJIb

YpaBHeHUS U
HEPaBEHCTBA.
HepaBeHctBa

12

bubnunoreka
[HOK
https://m.edsoo.r
u/7f417af8

®opmynMpoBaTH CBOKCTBA
YHCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX HA
KOOPAMHATHOW IPSIMOI,
JIOKa3bIBaTh aJreOpandecku;
[IpumeHnATH CBOMCTBA
HEPABEHCTB B XOJI€ PEILIEHUs
3a/1ay4;

Pewrats nuHeliHbIE
HEpPaBEHCTBA C OJTHOU
NepeMEeHHOM, H300pakaTh
pelIeHNEe HEpaBEHCTBA Ha

YcrHbIit
OIpoc;
IInceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f417af8
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YUCIIOBOM MPSIMOI;

Pemiate cuctembl TMHEHHBIX
HEPaBEHCTB, U300paxaTh
pelIeHue CUCTEMbI HEPaBEHCTB
Ha YMCJIOBOU MPAMOI;

Pemate cuctemsl IMHENHBIX
HEpaBEHCTB, U300paxaTh
pelieHue CUCTEMbI HEPABEHCTB
Ha YKMCJIOBOU MPAMOI;

DyHKIUH.
OCHOBHBIE TOHATUA

DyHKIUH.
YucnoBble GyHKIIMU

bubnuoreka
[HOK
https://m.edsoo.r
u/7f417af8

bubnunoreka
HOK
https://m.edsoo.r
u/7f417af8

Hcnonb3oBars
(GyHKIMOHATBHYIO
TEPMUHOJIOTHIO U CUMBOJIUKY.
Beraucnare 3naueHus
(GyHKIMH, 3a1aHHBIX
dopmynamu (ipu
HE00XOAMMOCTH HCII0JIb30BaTh
KaJIbKYJISITOP); COCTAaBISTh
TaOIUIBI 3HAYeHUH (YHKINU.
Hcnons3oBars
(YHKITMOHATIBHYIO
TEPMUHOJIOTHIO U CUMBOIIUKY;
OmnwuceiBaTh CBOMCTBA (DYHKIIMU
Ha OCHOBE €€ rpajduxka.
HccnenoBaTh mpuMepbl
rpauKoOB, OTPAKAIOIINX
peanbHbIe MPOLIECCH U
SIBTICHHSL.

Haxoaute ¢ moMomipio
rpaduka QyHKIIMHM 3HAUEHUE
OJIHOM M3 paccMaTpUBaAEMbIX
BEJIMYHH 110 3HAUYECHHUIO
JIPYTOi.

OnuceiBaTh xapakrep
U3MEHEHUS OHOMI

YcrHbIit
OTIpOC;
IInceMeHHBIN
KOHTPOJIb

YcTHbBIH
OIpoc;
ITrceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f417af8
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[ToBTOpeHue n
10
00001eHne

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

102

bubnuoreka
LHOK
https://m.edsoo0.r
u/7f417af8

BEJINYMHBI B 3aBUCHMOCTH OT
HU3MEHEHUs IPYrou.
Pacnio3naBath BUJbI
M3y4aeMbIX (DYyHKIIHIA.
[IpumeHnsaTh LUPPOBBIE
pecypcehl sl IOCTPOEHUS
rpadgukoB QpyHKIUH
[Toka3bIBaTh CXeMaTUUYECKU
MI0JIO’KEHHE Ha KOOPAWHATHOMN
TUTOCKOCTU TpauKOB (DYHKITHIA
Buma: y= X%,y = x5, Y=KOpEHb
KBajpaTHbId U3 X, Y = | x [;
OcyiecTBISATh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JACHCTBUI U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYMCIIEHHH, TpeoOpa3oBaHui,
MOCTPOEHUI

YcTHBIN
OIpoc;
IInceMeHHBIN
KOHTPOJIb
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9 KIIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Yucna u
BBIUKCIICHUS.
JlelicTBUTENIbHBIE
qucia

KoanuyecTBO 4acos

Bcero

KonTpoan
Hble
padoThI

IIpakTnyec
KHe
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBareJib
Hble pecypchl

bubnuoreka
[HOK
https://m.edsoo0.r
u/7f419d08

CIHCOK HTOTOBBIX
IUIAHUPYEMBbIX Pe3yJbTATOB €
yKa3aHHueM ITAaNoB UX
(popmupoBanus

-Pa3BuBathk npencraBicHus O
YypcIax: OT MHOYKECTBA
HATypaJIbHBIX YUCEIT 10
MHOKECTBA JCHCTBUTEIbLHBIX
YHCel.;

O3HAKOMUTECS C
BO3MO>XHOCTBIO TTPEJICTABICHUS
JIEUCTBUTEIHLHOTO YHC/Ia KaK
OCCKOHEUHOM JIeCATUYHOMN
JPOOH, TPUMEHSITH JIECATHIHBIC
NpUOIIKEHUS PAllMOHANBHBIX U
UPPAIMOHATLHBIX YHCEIL.;
-3anuceiBaTh, CPABHUBATH

5 VIIOPSIIOYHBATH
JICUCTBUTEIIbHBIC YKCIIA.
-N300paxkats qeiCTBUTEIBHBIE
qrclia TOYKaMU KOOPAMHATHOM
MIPSIMON. ;

-3anuceiBaTh, CPABHUBATH U
YIOPSA0YNBATH
JICUCTBUTEIIbHBIC YHCIIA.
-BeImonHATh, coueTast yCTHBIE U
MUCbMEHHBIC TTPUEMBI,
apupMeTHIECKUE JEHCTBUS C
paroHaIbHBIMU YHCIIAMU;
HaXOJUTh 3HAUCHUS CTEIICHEH C

Cnoco0
OLICHKH
HTOIOBBIX
IUIAHUPYeEM
bIX
pe3yabTarTo
B

YcTHBIN
OIpoc;
IIucemenn
BIM
KOHTPOJIb
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LEJIbIMH IT0KA3aTeIsIMU U
KOpHEH; BBIYUCIISITH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.;
AHanu3upoBath U J€aTh
BBIBOJIbI O TOYHOCTH
npUOIIMKESHUS
JIEMCTBUTENILHOTO YUCIIA ITPU
pelieHuu 3aj1ay.

-OKpyrasTh J€HCTBUTEIbHBIE
YKCJIA, BBHITTOJHITH TPUKUIKY
pe3ynbTaTa BIUMCICHUH,
OLEHKY 3HAaYE€HHUI YHCIIOBBIX
BBIPAYKECHUIA.

YpaBHeHUS U
HEPaBEHCTBA.
YpaBHEHUS C OJTHOM
MepEMEHHOMN

14

bubnuoreka
[HOK
https://m.edsoo.r
u/7f419d08

-OcBauBaTh, 3allOMUHATh U
NPUMEHSTH rpadudecKre
METO/IbI IIPU PELICHUH
YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

-Pacno3HaBars neinsie u
JpoOHbIE ypaBHEHUSL. ;

-Pematp nuHelHbIE U
KBaJIpaTHbIC ypaBHEHUS,
ypaBHEHUSI, CBOJISAIITUECS K HUM,
npocTenime ApoOHO-
parMoHaIbHbIC YPaBHEHUS
-IIpeanarath BO3MOXHBIE
CITOCOOBI PeIeHUs TEKCTOBBIX
3aja4, 00CyXJ1aTh UX U pelIaTh
TEKCTOBBIC 33JIaYH Pa3HBIMH
crocobamu.

-Pemate 6ukBagpaTHbIe
YpaBHEHUS.

-Pemath ypaBHEHUS TPEThEUN U
4eTBEPTOM CTENeHEN
pa3Ja0KEHUEM Ha MHOXKHUTEIIH.

YcTHbIit
Ompoc;
IIucemenn
BIN
KOHTPOJIb
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-Pemats npo6HO-
paloHaIbHbIC YPaBHCHHUS.
-IIpenaraTh BO3MOKHBIC
CIIOCOOBI PEIICHUS TEKCTOBBIX
3aja4, 00CY)XKJaTh UX U pEIIaTh
TEKCTOBBIC 33]Ia4H Pa3HBIMH
crocobdamu.;
3HAKOMUTBHCA C UCTOPUEN
pa3BUTHsI MATEMATHKH.

VYpaBHeHus u
HEPaBEHCTBA.
Cucremsbl ypaBHEHUN

14

bubanoreka
LHOK
https://m.edsoo.r
u/7f419d08

-OcBauBaTh U NPUMEHSTH
pUEMBI PEUICHUST CHCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUI C
JBYMS TIEPEMEHHBIMU U
CHCTEMBI JIByX YpaBHEHUIl, B
KOTOPBIX OJTHO YpaBHEHUE HE
ABJISICTCS JIMHEHHBIM.
-Hcnonp3oBaTh
(byHKIMOHATBHO-TpapuuecKue
MIPEJICTaBICHUS ISl pEIIeHUs U
UCCIIEIOBaHMsI YPAaBHEHUN U
CHUCTEM.

-AHanM3MpOBATh TEKCTHI 3a/1a4,
peaTth ux anredpanyecKum
CIocoOOM: MIEPEXOAUTH OT
CJIOBECHOU (POPMYITHPOBKH
YCIIOBHSI 3a]1a4H K
anreOpanveckoi MoJIeH MyTEM
COCTaBJIEHUS] CUCTEMBI
YpaBHEHUH; peniaTb COCTaB
JICHHYIO CUCTEMY YpaBHEHUH;
MHTEPIPETUPOBATH PE3YNbTaT.
3HAKOMUTBHCA C UCTOPUEN
pa3sBUTHS MAaTEMATUKH.
-OcBauBaTh U IPUMEHSTh
IpUEMBI PELICHUS CUCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUH C

YcTHbIi
Ompoc;
IIncemenn
BIA
KOHTPOJIb
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JBYMs IIEpEMEHHBIMU U
CUCTEMBI IByX YpaBHEHUM, B
KOTOPBIX OJTHO YpaBHEHHE HE
ABJIETCS JIMHEWHBIM.
-Hcnonp3oBaTh
(byHKIMOHATBHO-TpapHUeCcKe
IIPEJCTaBICHUS U1 PELICHUs U
UCCJIEI0BAHNS YPABHEHUN U
CHCTEM.

VYpaBHeHus u
HEPaBEHCTBA.
Hepasencrpa

16

bubanoreka
LHOK
https://m.edsoo.r
u/7f419d08

-HuraTh, 3aUCHIBATH,
MMOHUMATh, UHTEPIPETUPOBATH
HEPaBEHCTBA; UCIOJb30BaTh
CHUMBOJIUKY U TEPMHHOJIOTHIO.
-Brimonusats npeoOpazoBanus
HEPaBEHCTB.

-Pacno3naBarb JIMHEWHbIE U
KBaJpaTHBIE HEPABEHCTBA.;
-Perate nuHeHbIE
HEPaBEHCTBA, CUCTEMBbI
JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB,
BKJIFOYAIOUIUX KBaJpaTHOE
HEPaBEHCTBO, U PeIaTh UX;
00cyXIaTh MOTYyYCHHbBIE
perieHusl.

-M300paxars penieHue
HEPaBEHCTBA U CUCTEMBI
HEPaBEHCTB HA YUCJIOBOU
MIPSIMOMA, 3aITMCHIBATh PEIICHHE
C IOMOILIbIO CUMBOJIOB.;
-Pemars kBajgpaTHbIe
HEPaBEHCTBA, UCIIONb3YS
rpaduvecKkre mpeaCTaBICHHUS. ;
OcBauBaTh U TPUMEHSTH
HEPaBEHCTBA IPU PEILIEHUH
pa3IMYHBIX 3a]1a4.

YcTHbIi
Ompoc;
IIucemenn
BIA
KOHTPOJIb
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DyHKIMHU

16

bubnuoreka
[HOK
https://m.edsoo.r
u/7f419d08

-PacnioznaBathb BUIbI
U3y4aeMbIX (PyHKIIHIA;
WUTIOCTPUPOBATH
CXEMAaTHYECKH, OOBSICHITh
pacmojoKeHue Ha
KOOPAMHATHOW INIOCKOCTH
rpadukoB QyHKIUH BUA: y =
kx,y=kx+b,y=k,y=ax’y
—ax’, Xxy=x, y=IxIB
3aBUCHUMOCTH OT 3HAYCHHI
K02(DPHUITMEHTOB; ONUCHIBATh UX
CBOMCTBA.;

-Pacnio3naBath kBajpaTHUHYIO
dbyHKIHIIO TI0 hopmyIte
-IIpuBoauTH MIPUMEPBI
KBQJIPATHYHBIX  3aBUCUMOCTEH
U3 peaNbHON XHU3HH, (PU3UKH,
T€OMETPHH.;

-BriaBaars 1 0000111aTh
0COOEHHOCTH rpaduka
KBAJPATHYHON (PYHKIMH y = ax’
+bx +c.;

-CTpouts 1 H300paxkaTh
CXEeMaTHYeCKHU TpapuKu
KBaJIpATHYHBIX (QYHKIUH,
3aJJaHHBIX q)og)MynaMH BHJIA
y=ax’, y = ax’ +q,y=a(x +
P’ y=ax’+bx+c,;
AHanu3upoBaTh U MPUMEHSTh
CBOMCTBA N3YyYEHHBIX (PYHKIIHM
JUISL UX TIOCTPOEHUS, B TOM
YHCIIe C TOMOIIBIO0 IU(PPOBBIX
pecypcoB;

-Ctpoutsb 1 u300paxarh
CXEMaTHUYECKH rpaduku
KBaJIpaTHUHBIX (QYHKIUH,

YcTHbIi
OTIpOC;
IIucemenn
BIH
KOHTPOJIb
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YucioBele
OCJIEIOBATEILHOCTH

15

bubnuoreka
[HOK
https://m.edsoo.r
u/7f419d08

3aJJaHHBIX (OopMyJIaMH BUAA
a’,y=axc +g,y=ax+p)y
=ax“+bx+c,;
AHaM3UpoBaTh U MPUMEHSITh
CBOMCTBA M3yYEHHBIX (PYHKITUH
JUIS1 UX TIOCTPOCHUSI, B TOM
YHCIie C MTOMOIIBI0 HU(POBBIX
peCypcoB;

-OcBauBaTh U IPUMEHSTD
MHJCKCHBbIE 0003HAUYCHUS,
CTPOUTDH PEUEBBIC
BBICKA3bIBAHUS C
HCI0JIb30BaHNUEM
TEPMHUHOJIOTHH, CBI3aHHOMU C
MOHITHEM
MOCIIe0BATEIHHOCTH.
-Ananu3upoBaTh GOpPMYITy N-TO
YJIEHA MOCJIEeI0BATENbHOCTH
WM pEKyppPEHTHYIO (hopmyty?
BbrancnsaTe 4iaeHsl
MOCJIEJOBATEIBHOCTEM,
3aJJaHHBIX 3TUMHU (HOPMYIIaMHU.
-YcraHaBiIMBaTh
3aKOHOMEPHOCTH B MIOCTPOCHUH
MOCJIe0BATENBHOCTH, €CITU
BBINIMCAHBI IEPBbIE HECKOJIBKO
€€ WICHOB.

-Pacrio3nasars
apu(pMETHIECKYIO U
rE€OMETPUUYECKYIO IIPOTPECCUU
IIPU pa3HbIX COCO0AX 3aAaHMUS.
-Pemars 3agauu ¢
WCIIOJIh30BaHUEM (POPMYIT N-TO
yrieHa apuMeTnaeckoi u
r€OMETPUYECKON MPOrPECCUid,
CYMMBI TIEPBBIX N YJICHOB.

YcTHBIN
OIpoc;
IIncemenn
BIA
KOHTPOJIb
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-N306paxars YJICHBI
MOCJIEIOBATEIBHOCTH  TOYKAMH
Ha KOOPJMHATHON IIOCKOCTH.
-PaccmarpuBars nmpuMepsl
IIPOLIECCOB U SIBJICHUHN U3
peanbHOU KU3HU,
WITIOCTPUPYIOIME U3MEHEHUE
B apuPMETHUECKOM
IIPOTrPeCCUH, B FEOMETPUUECKOM
MIPOTPECCUu; N300paxkaTh
COOTBETCTBYIOLIHE
3aBUCUMOCTH Ipa)UIeCKH.
-Pemars 3aauun Ha cil0KHBIE
MIPOIICHTHI, B TOM YHCIIC 3a7a4
U3 peanbHOM MPaKTUKH (C
UCTIOJIb30BaHUEM
KaJIbKYJISATOPA).

3HAKOMUTBHCA C UCTOPHEN
pa3BUTHsI MAaTEMATUKH.

IToBTOpEHME,
o0oO1Ienue,
cucremMaru3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

18

102

bubnuoreka
LHOK
https://m.edsoo.r
u/7f419d08

Pematp 3aga4un Ha CIIOKHBIE
MPOIICHTHI, B TOM YHCIIC 33/1a41
U3 peasbHOM MPAaKTUKH (C
UCIIOJIb30BaHUEM
KaJIbKYJISATOPA).

3HAKOMUTHCS C UCTOPUEH

Pa3BUTHA MAaTCMAaTUKH.

YcTHbIiI
Ompoc;
ITucemenn
BIN
KOHTPOJIb
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