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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y o0ydarommxcs
HAy4YHBIX TMPEJICTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOppl oOecreynBaeT pa3BUTUE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYarolIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
UHAYKTUBHBIE PAcCyXJIeHUs, 0000LIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3aueil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHUS.

B crpyktype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUSY, «AJreOpandeckie BhIPaKEHUsD», « YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepiKaTelbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
IPUXOJIUTCS JOTHUECKH PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B Mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro oOpa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3pika. CopepxaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne muHMA «YWcIa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOUIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIB30BATHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOIO 001ero 0Opa3oBaHMs
CBS3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01iemMy 00pa3oBaHHIo.

Copnepkanue qByX anreOpanyeckux JUHUN — « AIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeOoOXOAUMOTro Ui pelleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUs y4eOHBIH MaTepuana TPYHIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEH, OMUCAaHUS MPOLIECCOB U
SBJIEHUN peampbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUY HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMMCs 3HaHUM O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmectBe. M3ydyeHne marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy mIaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna W BBIUUCIEHUA», «AJredpanyeckue BbIpaKEHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIINW.

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



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JIECSITHUYHBIC, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe panMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JEHCTBUS €
palOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIEICHUs], 3aIUCh 0oNbIIMX yuce. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHUJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON ITPAKTHKH.

[IpumMeHEHNE TPU3HAKOB  JEIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHHUs rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BEJECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl U MHOTOWIEHBI. CteneHb MHOrOwWIeHa. CloXKeHue, BhIYMTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaAparoB. PaznoxeHune
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, TMpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBlI€HHE YPAaBHEHUH IO
YCJIOBUIO 33J1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMHU. PellleHne CHUCTEM ypaBHEHUU
CrIocOOOM TMOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IMOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. YUnuciioBbIe IPOMEXKYTKHU. PaccTosinue Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOUYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpumMeps! rpadukoB, 3a1aHHbIX HOpMyIaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuums, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucna. [loHsitue 00 uUppanvoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YMCIIA.

AnreOpandeckue BhIpaKeHUSAJITeOpandecKue BbIPaKeHusl

KBagparHeiii  TpEXWIeH, pa3JIOKEHHE KBAJpPaTHOIO TPEXWIEHA HA
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXXEHHE, JEJEHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MIPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIINXCS K JIMHEMHBIM M KBaJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas wHTEpHpeTalIvsd YPAaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JAByMsl NEpEeMEHHbIMH. lIpuMepsl pelieHuss cucrem
HEJTMHEUHBIX YPaBHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au aareOpandeckuM CriocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkmuu. OOIacCTh OMpeAeNeHUs W MHOXKECTBO 3HAaYCHUH
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 1o €€ rpaduxy. IIpumeps
rpadukoB (GyHKIHHA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



ODyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLHOHATILHBIC
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie yKcna, UppallMOHAIBHBIE YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHUCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JECUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIEM MHUpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM Ha MHOKUTEIH.

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

VYpaBHeHUE ¢ AByMsl NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoU. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
['padmueckas MHTEepHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢ynkius, e€ rpaguk u cpoiictBa. IlapaGona, koopauHaThl
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPUH MMAPAOOJIBI.

I'padukn Gyrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1 ux
CBOWCTBA.



YucnoBele  mociaeAoBaTEIbHOCTUYUHMCIOBBIE  NMOCAEI0BATEIbBHOCTH W
nporpeccuu

[loHaTHEe YMCIIOBOM TMOCIEAOBATEILHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOM hopMyIoi 1 HOPMYJIIOi #-TO YIeHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl n-TO YiE€HA
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMy Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHUIHUAIBHBIM POCT.
CI1oKHBIE IPOLICHTBI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«AnreOpa» XapaKkTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHU B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHMsI Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM NpodeccHoHambHOU
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMEd B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKd Kak cdepbl UYeI0BEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IIPOCTEUINMMM HABBIKAMU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTtanme, GopmMHpPOBaHHE KYJILTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  IIMTaHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eJ0BeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAIMel Ha NMPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JIJIsl pEeIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IUIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaIIIEH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeEM U MyTEeH X pelieHus;

8) ajanTanus K U3MEHAINNMCH YCJOBHSAM COLMAJBHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIaHUPOBAaTh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aeficTBuA:

* BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIYy MOHATHAMH, (OPMYITUPOBATH
ONpeNeNieHUs]  TMOHSTHUN, YCTAaHABIMBATH CYIIECTBEHHBIH  MPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOAUMOTI0 aHAJIN3a;

¢ BOCIIpUHUMATh,  (OPMYJIMPOBATH M  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE M OTPHULATENbHBIC, €IUHUYHBIE, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



eBBISIBJIATH ~ MAaTEMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npejiaratb ~ KpUTepUM  JJisl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUU (MPSIMBbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIIBHO HECIOKHBIE JOKa3aTelIbCTBa
MaTeMaThyecKux (aKkToB, BBICTpaUBaTh APrYMEHTAIMIO, IPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;

e BBIOMpaTh crnoco0® pemieHus y4deOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUNH C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejJbCcKue 1eHCTBUA:

¢ ICMOJB30BATh BONPOCHI KaK HCCIEI0BATENbCKAU WHCTPYMEHT MO3HAHUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIINUI0, MHEHHUE;

e IPOBOJIUTh IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUJIAHY HECIJIOAKHBII
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

e CAMOCTOSITEILHO (POPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKKE BbIIBUTaTh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

¢ BBISIBJIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJIsSl PEIICHUS 3a/1auu;

e BEIOWpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

e BBIOWpaTh (opMy TmpeAcTaBiIeHUS WHOOPMAIMM U HWUIIOCTPUPOBATH
peliaemMple 3aladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOHMHAIUSIMU,

¢ OIICHWBATh HAMEXKHOCTh HH(POPMAIMKU TIO KPUTEPHUSIM, TNPEITOKEHHBIM
yUHUTENIeM Wil CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBeEpPCAJbHbIE YUeOHbIE TeiCTBUSA:



¢ BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C yCIOBUSIMHU
U 1ensAMd OOIICHMsI, SCHO, TOYHO, TIPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATH MMOTYYEHHBIN pe3ybTaT;

B XOJIc 00CYXIACHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY O0OCYKIaeMOW TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIE Ha TIOMCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTHUX
YYaCTHUKOB JHuajiora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOPpEKTHOU GopMe hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e IPEJICTABIIATH PE3YIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTa, CAMOCTOSITENIBHO BBIOMPATH (POpMAT BBICTYIUIEHUS C YYETOM
3aJlay Mpe3eHTaUuu U 0COOEHHOCTEN ayAUTOPHUY;

e IOHUMATh U HMCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYaJIbHOM
paboOTHI IPU PEIICHUH YYEOHBIX MAaTEMAaTHYECKUX 3a]1aY;

e IPUHUMATh LI€JIb COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATH OPraHU3AILIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00Cy»IaTh MPoLIeCC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIFOJICH;

e y4aCTBOBaTh B TPYMNIOBbIX (opMax paboTel (0OCYXKIaeHus, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMbI W JPYTHE), BBITIOJHATH CBOI YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C IPYTHMH YJICHAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHHMBepcaJbHbIE Y4eOHbIE el CTBUS
Camoopranusanus:

e CAMOCTOSITEIBHO COCTaBJIATh IUIAH, ITOPUTM pEeUIeHUs 3a1adyu (Wiu ero
4acTh), BBIOMpATh CIOCOO pPEIICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoLiecca U pe3yibTaTa
peIIeHs] MaTeMaTUIeCKOH 3a1a4H;

e PEJIBUJICTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH MPHU PEIICHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HaWJIEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHNUBATh COOTBETCTBUE PE3YJbTATA JACSITEIBHOCTH IMOCTABIECHHON LEMN U
YCIIOBHSIM, OOBSICHATh MPUYUHBI TOCTHXKCHUS WM HEIOCTHKEHUS I11ETIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYyYarONIMICS TOJYYHT CIICTYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PallMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHs YUCIOBBIX BBIPAXKEHUN, MPUMEHATH pa3zHOOOpa3HbIe
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHMCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATh U yHOPSAJOYUBATH PallMOHAJIbHBIE YUCIIA.

OKpyIJIsITh YKCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUCHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JAEHCTBUSA CO CTENEHSIMHU C HATypaJlbHBIMU
IIOKAa3aTeJISIMH.

[TpuMmeHsATh  OpU3HAKKW  JETUMOCTH,  pa3JIO)KEHWE Ha  MHOXKUTENU
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 33JauM, CBSI3aHHBIE C OTHOIICHUEM
BEJMYMH, TPOMOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pPEIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHI0 U CHUMBOJIUKY, NMPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPQKEHUN MPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoimonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAKEHHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

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

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TIPYNNUPOBKH  CllaraeMbiXx,
IpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsi MHOTOUYWICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU II0KA3aTEIsIMU IS
peoOpa30BaHuUs BIPAKEHUI.

YpaBHeHMs U HEPaBeHCTBA



Pewlare yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YWCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TpauK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, HPUBOJUTH IMPUMEPHI PEIICHUS
YPaBHEHUS.

Pemats cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMsS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETICTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yNbTarT.

DOyHKIUU

N300paxath Ha KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandyeckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTH rpaduky TMHEHHBIX GyHKUMUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH MH(POPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Mcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMON.

[TpumeHsaATh TOHATHE apU(PMETHUYECKOIO KBAJPATHOTO KOPHS, HaXOAUTh
KBaJPaTHbIE KOPHH, UCIIOJIb3Ysl MPHU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMU.



Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AuredpanyecKue BbIPaKEHUA

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandecKUMU APOOSIMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEelICHUs] PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNSs 1 HEPABEHCTBA

Pemiats nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM 4YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT crnoBecHOW (GOPMYIMPOBKH 3amadul K €€ anredpandeckoit
MOJEIM C TIOMONIBIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TOJTyYEHHBIN pe3ysbTar.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB IS CpPAaBHEHUS, OICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHrMaTh ¥ UCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKITHU 10 €€ TpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix,y =x2, y = x3,y = [x|, y = VX, OIHNCBIBaTb CBOWCTBA YHCIIOBONA
byHkIuu 110 €€ rpadukKy.

K koHmy oOyueHuss B 9 kiacce oOydaroIIMHCA TMOJYYUT CIEIYIOIIHNE
MPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BolnonHATh  apupMeTHYeCKue JEeUCTBUS € palMOHAIBHBIMU YHCIAMH,
couetas YCTHbIE W THChbMEHHBIE TIPUEMBI, BBITIOJHATh BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHs CTENEHEW C LENbIMU [OKAa3aTelssMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJisITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh NPUKHUAKY pe3yjbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaApaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NMEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABISETCSA JIUHEIHBIM.

PemaTte TeKCTOBBIE 3aaydl aidreOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBIeHUH (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaATh
pEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOW, 3alMCHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABECHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKIIMM U3y4eHHBIX BHJIOB. [loKa3piBaTh CXEMaTHYECKU

pacroyioKeHNe Ha KOOPJIMHATHOM IIOCKOCTH TpadukoB QPyHKIUH Buga: y = kx, y
=hkx+b y=kix,y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U H300pakaTb CXEMaTHYECKU TpaduKU KBaJApPATUUHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IIPOTPECCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 TMPOrpPecCud Npu
pa3HBIX CTIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpPMYNT N-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIENOBATEIbHOCTH TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/mm P Konrposbnbie IIpakTHyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PalimoHalbHbIE 25 1 bubmuoreka [JOK
qHcia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anre6 27 1
JITEDPatCCie BHpKCHI https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 ¥ PaBHCHHS H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 K .® 24 1
OOPJMHATEL M rPaQuK. DYHKILHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpCHUE U 0000MmEeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. Kpagpatasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1eIbiM 7 bubmuoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexa [JOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHnctBa 12 1 hitps://m.cdsoo.ru/7f4 1 7af8
bu6mmoreka [IOK
. 5
8 DyHKIHH. OCHOBHBIE [IOHATHS https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
? DyrKumn. Aucnonsie GyrKimn ? https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1
10 TosToperme 1 0bobmene 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Uucna u Beruncienus. JleicTBUTENbHEBIC 9 bubmuorexa [IOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 v .H 16 1
paBHEHHMs U HEpaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.ruw/7f419d08
5 Dy 16 1 bubnuoreka [{OK
https://m.edsoo0.ru/7f419d08
bubmnoreka IIOK
6 4 15 1
HCJIOBBIE TTOCJIEI0BATEIILHOCTH hitps:/m.cdsoo.rw/7E419d08
7 [ToBTOpeHue, 06001IEHNEe, CUCTEMATH3AIIHS 13 | bubnmorexa LIOK
3HAHUH https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK, 7 Ki1acc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TemsikoBckoro C.A., AkimorepHoe o01iecTBo «M3aaTenbeTBo
«IIpocsemenue

» AnreGpa, 8 kiacc/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u
npyrue, AkimonepHoe obmectBo «M3natenbctBo «IIpocBenienne»

» AnreOpa, 9 knacc/ Hopodees I'.B., CyBoposa C.b., bynumosud E.A. u

npyrue, AkunonepHoe odiectBo «M3aarenscTBo «lIpocBenieHre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHE



