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HOACHUTEJBbHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOECIEYMBAET H3YyYEHUE JPYruX JHUCLHMIUIMH, Kak
€CTECTBEHHO-HAYYHOI0, TaK MW TyYMaHUTapHOIO IMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B TOBCEAHEBHOM >KU3HM.
Pa3Butre y 00y4arolmuxcsi Hay4dHbIX MPEACTaBICHUN O MPOUCXOXKIECHUU U
CYILIHOCTH ajreOpandeckux abCTpakiuii, Cnoco0e OTpakeHHUs] MaTEMaTUYECKON
HAYKOW SIBJICHUI M MPOLIECCOB B MPUPOJIE U OOIIECTBE, POIM MATEMATHUYECKOTO
MOJCIIUPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEO0OXOIUMBIX JIJIsl afanTallii B COBpeMEHHOM Lu(poBoM obiecTBe. 3yueHnue
anreOpsl 00ecrieuynBaeT pa3BUTHE YMEHHs HAOII0JaTh, CPABHUBATh, HAXOAUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTHM  MBILUIEHUS,  CIIOCOOHOCTH
aprYMEHTUPOBAaHHO OOOCHOBBIBATh CBOU JCHUCTBUS U BBIBOJIBI, (POPMYJIHUPOBATH
yTrBepxaAcHUs. OcBOeHUE Kypca ainredpbl 00ecreynBaeT pa3BUTHE JOTMUYECKOTO
MBIIIJIEHUST 00YYarOUUXCs: OHM HCIOJIB3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccyxeHus, o000IIEHNEe U KOHKPETU3AIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIHHOM
JESTENIbHOCTH O00YyYaroUIMuXcs, I[MO3TOMY CaMOCTOSITENIbHOE pelIeHUe 3ajad
SABJISIETCS peaTu3alien NeaTeTbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpay st OCHOBHOTO
oOmero o0pa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJIEpPKaTeNIbHO-
MeToANYecKrue JiMHUM: «Yucna U BBIYUCHEHHS», «Anredpandeckue
BBIPQXKCHUSD, «YpaBHEHUsA U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3tux
COJIEPKATEIIbHO-METOIUYECKUX JIMHUM Pa3BUBACTCS HA MPOTSIKEHUM TPEX JIET
M3YUYCHHS Kypca, B3aUMOJCHCTBYS C IPYTUMH €ro JMHUSIMU. B X0o1e uzydeHus
y4eOHOTrO Kypca OOydarouuMcsi TMPUXOAUTCS JIOTUUECKH  PaCCYXKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B mporpammy
yueOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jiejaX MaTEMaTHYECKOTro 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO OOYYalOIIMMHCS OCHOB  YHUBEpPCAJIHLHOTO
MareMaTudeckoro sizpika. CojaepkaTeabHOW W CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve muHuM «Yucia W BBIYUCICHUS CIYKUT OCHOBOM JUIst
JaNbHEHNIIEero u3y4yeHuss MaTEMaTUKH, CIOCOOCTBYET PAa3BUTHUIO Y 00YUAIOLIUXCS
JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHUS TTOJIB30BATHCS aJITOPUTMaMHU,
a TakKe TPUOOPETCHHIO TPAKTHUUYECKUX HABBIKOB, HEOOXOJIUMBIX IS



MOBCEIHEBHOM *KW3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMs CBSI3aHO C PALMOHAIBHBIMH M HMPPAUMOHAIBHBIMH YHUCIAMH,
dbopMHpOBaHHMEM TMPEACTABICHUM O JCUCTBUTEIBHOM YHCIE. 3aBEpIlCHUE
OCBOCHMSI YUCIIOBOM JIMHUK OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Conepxanve JByX aireOpamyeckux JUHUM — «AnreOpandeckue
BBIPOKECHUS» U «YPABHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaronuxcsi MaTeMaTH4eCcKoro anmnapara, HeOOX0IUMOTO JUIsl pelIeHus 3a1a4
MaTEMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha
YpPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUsl y4yeOHBIM Marepuan rpynmnupyeTcs
BOKPYT pPalMOHAJIbHBIX BBIpAXEHUH. Anredpa IEMOHCTPUPYET 3HAYEHUE
MaTE€MAaTHUKHU KakK S3bIKa JUJISl HOCTPOCHUS MATEMAaTHUYECKUX MOJENEH, OMUCaHUs
IPOLIECCOB U SBJICHUI peasibHOTO Mupa. B 3amaun oOyueHus anredpe BXOIAT
TaKXKe JajbHeillee pa3BUTHE AITOPUTMUUYECKOTO MBILUIEHUS, HEOOXOAUMOrO, B
YaCTHOCTH, JJIsI OCBOEHHUS Kypca HH(POPMATUKH, U OBJIAJCHHE HaBbIKAMHU
NEAYKTUBHBIX  paccyxkiaeHud.  IIpeoOpa3zoBaHue  CUMBOJBHBIX  (hOopMm
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUsI, CIIOCOOHOCTEH K MaTeMaTUYEeCKOMY
TBOPYECTBY.

Copepxanve  (YHKIMOHAIbHO-TpaUUECKOM JIMHUM  HALEJIEHO Ha
MOJIydYeHUEe OOyYarolMMHCS 3HaHUU O (QYHKUMAX KAk  BaKHEWIIeH
MaTeMaTUYECKOM MOJIENU [JIsl ONUCAaHUS M HCCIEAOBaHUS Pa3HOOOpa3HBIX
IOPOLECCOB M SBJIEHMH B npupojae u oodmectBe. M3ydyeHune marepuana
CHOCOOCTBYET PA3BUTHUIO y OOYYaIOLIMXCSl YMEHHS MCIOJb30BAaTh Pa3INUYHbIE
BbIpa3UTEIbHbIE CPEJICTBA S3bIKa MAaTEMaTHUKU — CJIOBECHbBIE, CUMBOJIMYECKHE,
rpaguueckue, BHOCUT BKJIaad B (OPMHUPOBAHHME MPEICTABICHUNA O POIHU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3AIIUU U KYJIbTYPHI.

CornacHo ydueOHOMY TulaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIM Kypc
«Anre0Opa», KOTOPbIN BKJIIOYAET CJIEIYIOIINEe OCHOBHBIE pa3Jeibl COJACPKaHUS:
«Yucna u BBIYUCHEHUSY», «ANreOpanvyeckue BBIPAKEHUSD), «YPAaBHEHHS H
HEpaBeHCTBA», «DyHKIIMN.

Ha u3yuenune yue6HOro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Heznento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Heent0).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]] OT OJHOU (HOpMBI 3amucu
npobeit k napyroi. [loHsTHE panMOHATBLHOTO 4YHCIA, 3alHCh, CpPaBHEHHE,
YOOPSAOYMBAHUE pAIMOHATBHBIX YHuCeN. ApupMeTHUYecKue HICHCTBHUS C
palMOHAIIBHBIMU YMcaaMi. Pemenne 3a1a4y u3 peaapHON NPaKTUKY HA 4acTH, Ha
TpoOH.

Crenenb ¢ HaTypajbHBIM TOKa3aTeJeM: OINpeJesieHre, MpeoOpa3oBaHue
BBIPDAKEHHI HAa OCHOBE OIpPEAENICHHs, 3alHuch OoJblIuX yucen. lIpoueHTsl,
3aMKUCh MPOLIEHTOB B BUIE ApOOU M ApoOH B BUJAE MPOLEHTOB. TpHu OCHOBHBIE
3a7]a4 Ha MPOLIEHTHI, PEIIECHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

IIpruMeHeHue TMpU3HAKOB JEIMMOCTH, pAa3jJI0KEHUE Ha MHOXKUTEIU
HaTypaJIbHbIX YHCEIL.

PeanbHple 3aBHCMMOCTH, B TOM 4Hcle Tpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, 4YMCIIOBOE 3HAYEHHWE BBIPAXKEHUA C  IEPEMEHHOM.
JlomycTuMble 3HA4YEHHsI NEpeMEHHBbIX. l[IpencraBieHue 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B Buae Gopmyibl. Beruncienus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIECTBEHHO paBHbIE BbIPAXKEHMs, MpaBUiia
npeoOpa3oBaHusl CyMM U IPOU3BEACHUMN, MpaBWiIa PACKpBITUS CKOOOK U
pPUBEACHUS TIOJIOOHBIX CJIaraeMBbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIEM.

OpHounenbl W MHorouwjieHel. (CrteneHb MHorouieHa. ClioxkeHHE,
BBIYUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpMyIIbI COKPAIEHHOIO YMHOKEHHUS:
KBaJpaT CyMMbl M KBaapar paszHocTH. Popmyna pa3HOCTH KBAJAPATOB.
Pa3znosxenne MHOrO4JI€HOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHUN.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOW, YHCIIO KOPHEW JIMHEWHOrO
YPAaBHEHMsI, PEUICHUE JMHEHHBIX ypaBHEHHU. (COCTaBIEHUE YpPAaBHEHUW IIO
YCJIOBMIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHHME C JBYMSI IEPEMEHHBIMU U ero rpaduk. Cucrema 1Byx
JVHEWHBIX YPAaBHEHUM C IBYMs NEpPEMEHHBbIMHU. PeleHne cucrteM ypaBHEHUU



coco0OM MOACTaHOBKH. I[Ipumepsl pelieHrs TEKCTOBBIX 3aJad C IHOMOIIBIO
CUCTEM YPAaBHECHUM.

DOyHKUNHA

Koopaunara Touku Ha npsmoi. UucioBele nmpoMexyTku. PaccrosHue
MEK1y ABYMS TOYKAMH KOOPIUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOYKM Ha KOOpPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3a1aHHBIX
dopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHMOCTEN. [loHsATHE (yHKIUU.
I'padux pyukiuu. CpoiictBa pyHkumii. JInnerinas pyunkuus, e€ rpaduk. ['padux
¢ynkuuu Yy = |X|. I'paduyeckoe perneHne JIMHEHHBIX ypaBHEHHHA W CHCTEM
JIMHEWHBIX YPABHECHUM.

8 KJIACC

Yuciia v BIYMCICHUSA

KBagpatueiii kopeHb u3 yucna. lloHstne o0 HppanuOHAIBHOM YHUCIIE.
JlecaTnuHble IPUOITMKEHUS UppaMOHATBHBIX quced. CaoiicTBa
apu(MeTHYeCKUX KBaJpaTHBIX KOPHEM M MX NpPUMEHEHUE K MpeoOpa3zoBaHUIO
YUCJIOBBIX BBIPAKEHUU U BBIYUCIICHUAM. [IeHCTBUTEBHBIE YHUCIIA.

Crenens C 1eabIM MoKa3aresneM 1 e€ cBoicTBa. CTaHmapTHas 3alIUMCh YUCIIa.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbpiil TpEX4ieH, pa3JIoKEHWE KBAJPATHOIO TPEXUWIEHA Ha
MHOKHTEJIH.

AnreOpaunveckass apoOb. OCHOBHOE CBOMCTBO airedpanyeckoud Ipoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHME, JeJieHHE aiureOpanueckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPe0Opa3OBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaJApPAaTHOIO YpPaBHEHHS.
Teopema Buera. Perienue ypaBHeHUM, CBOAAIIMXCS K IMHENHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

I'paduueckas nuTEpIpeTaLMsl ypaBHEHHUH C IBYMS IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX yYpaBHEHUU C ABYMs IlepeMeHHbIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

YucnoBble HEpaBeHCTBA M HUX CBouWcTBa. HepaBeHCTBO ¢ omHOM
IepeMeHHON. PaBHOCWIBHOCTH HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOW. CUCTEMBI TMHEWHBIX HEPABEHCTB C OJTHOM NTEPEMEHHOM.

DyHKUNHA



[lonstue ¢yukmuu. OOnacTh ONpenencHUus U MHOXKECTBO 3HAUCHUU
¢yskiuu. CiocoObl 3a1anus QyHKIUH.

I'paduk dynkiuu. UYrenue cBoiicTB PpyHkiuu mo e€ rpaduky. [Ipumepsl
rpa@uKoB QYHKIHMA, OTPAXKAIOIMIUX PEATIbHBIE MPOIECCHI.

OYHKIMK, OMKCHIBAIOIIME MPIMYI0 M OOpaTHYI0 MPONOPLUHUOHATBHBIC
3aBHCHMOCTH, UX rpaduku. OyHkuun Y = X2,y = X3, Y = \X, y=|X|. [padudeckoe
pelIeHUE YPaBHEHUI U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanbpHbie yKciia, HppalMOHAIBHbBIE YMCIIa, KOHEUHbIE U OECKOHEYHBIE
JecATUYHbIE IpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, IEUCTBUTEIIbHbBIC
yucila Kak OECKOHEYHbIe JeCsATHYHble JpoOu. B3auMHO 0JHO3HAYHOE
COOTBETCTBUE MEXKIYy MHOXXECTBOM JACHCTBUTEIIBHBIX YUCE U KOOPIMHATHOU
MIPSMOM.

CpaBHEeHHE JCHCTBUTENBHBIX 4YHCET, apU(PMETUUYECKHE JCUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYKAlOIIETO MHpA, UIUTEIBHOCTh IPOLECCOB B
OKpY’KarOILEM MUPE.

[IpuOnuk€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MNPUOIMKEHUS.
Oxkpyrnenue uucen. [Ipuknaka u oleHKa pe3yabTaToOB BEIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PemieHne ypaBHEeHUM, CBOASIIUXCS K JIMHEUHBIM.

KBanmparnoe ypaBHenue. PemeHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [IpumMepbl pemeHus ypaBHEHHM
TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-panmoHaAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4y
anredpandyeckuM METOIOM.

VYpaBHeHue ¢ IByMs IEpEMEHHBIMU U ero rpaduk. Pemienue cucrem aByx
JUHEWHBIX YPaBHEHUN C JByMS IIEpEMEHHbIMU. PemieHue cucrem aByx
YPaBHEHMH, OJHO W3 KOTOPBIX JHUHEHWHOE, a JPYroe€ — BTOPOW CTENEHHU.
['padmyeckas HHTEpIIpPETALIMSI CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemennie TEKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaJapaTHble HEpPaBEHCTBA.
['padmyeckas uMHTEpIpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.



DOyHKIUU

KBagpatnunas ¢ynknms, e€ rpadux u cBoiictBa. [lapaGoma, koopauHaThI
BEPIIMHBI 1apadoJIbl, 0Ch CAUMMETPHUH 1Mapa0OJIbI.

I'padukn pynxumit: y = kx, y =kx + b, y = k/x, y =x3, y=Vx, y = [x| , n ux
CBOMCTBA.

Yucaosble MOCJIEI0BATEILHOCTH U IPOTPECCHH

[TonsTHE YMCIOBOM MOCIEAOBATENLHOCTU. 3a/laHUE MOCIEA0BATEILHOCTH
pPEKyppeHTHOH dopMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckas ¥ reoMmeTpuyeckas nporpeccud. @opmMyiel N-ro diaeHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N300pakeHne 4aeHOB apu(PMETHUECKON U TeOMETPUUYECKON MPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN U 3KCIIOHEHIUAJIBHBIN POCT.
CI10XHbIE TPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TMPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IOPOSIBIECHUEM MHTEpPECa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHSM POCCUHUCKHUX
MAaTEMATUKOB U POCCUICKON MaTe€MaTUYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH TpaklaHWHA W peau3aiiu
€ro mpas, MPEACTaBICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYD, SABJICHUHN, MPOLETYP IPa’KIaHCKOTO 00IIECTBA (HarpuMep,
BBIOOPBHI, OMNPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO JTHYECKUX MpOOieM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM [IOCTUKEHHI HAyKH, OCO3HAHHEM
BJKHOCTHU MOPAJIbHO-3TUYECKHUX MMPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTH€ B pEUICHUH MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKECHUU BCEW KU3HU JIJIs1 YCTIEITHONW MPOQECCHOHATIBHON
JESTEILHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHAUBUIyaIbHOM TPAEKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHNE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUM, pPaCCy IACHUN, YMEHUIO BUACTDH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAlMeld B [IEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJIBI
U oO0lIecTBa, MOHUMAHUEM MaTeMaTHYECKONW HayKd Kak cepbl 4yeT0BEeYECKOM
JEATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJI Pa3BUTHS IUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MaTEeMaTUKH U MaTEMaTUYECKOU KyJIbTypOU KaK CpeICTBOM



MO3HaHUSA MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMHM HCCJIEI0BATEIBCKOM
JeSTEIbHOCTH,

6) dusnuyeckoe BocnuTanue, GopMHpoBaHHEe KYJbTYPbI 310POBbS H
IMOLUOHAJILHOTO 0JIArOMOJIyYUs:

FOTOBHOCTBIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO
3I0POBbS, BEACHUS 3JI0POBOr0 oOpaza KU3HU (3I0pOBOE  MHUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryjsapHas Qu3ndeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKA PEeQIICKCUM, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHME!

OpHUEHTalMel Ha TPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM JJIsl PEIICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIeH cpepl, INIAHUPOBAHUS TTOCTYIIKOB
Y OIIEHKH MX BO3MOXKHBIX MOCJEACTBUM JIJI1 OKPYXKAIOUIEH Cpelibl, OCO3HAHUEM
100aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTEeW UX pelICHHUS;

8) apanTanus K U3MEHAIIMMCS YCJIOBUAM COUMAIBHON U IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEWCTBUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JESITEIbHOCTh, B TOM
YuCJI€ YMEHUE YYUThCA Yy JPYrux JIoJieid, NpuoOpeTaTh B COBMECTHOM
NEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITA APYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SABJICHUSIX, B TOM
YuCJIe paHee HEU3BECTHBIX, OCO3HABaTh JS(PHUIMTHI COOCTBEHHBIX 3HAHHHN U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH
IIPUHUMAEMBbIC PEIICHHUS W ASHCTBUS, (OPMYJIMPOBATH M OICHUBATH PHCKU H
MOCJEICTBUSL, POPMUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

e BBIBIITH " XapaKTEPHU30BaTh CYILIECTBEHHbIE IPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUN MEXIY MOHSATUSIMU,
(GopMyIMpOBATH ONIPEACIICHUS TOHITHI, yCTaHABIUBATH CYILIECTBEHHBIN
OpU3HAK Kiaccu(UKauu, OCHOBAaHUS IJisi 000OIIEHUsS W CpaBHEHUS,
KPUTEPUHU POBOJUMOTrO aHAJIN3a;



e BOCIPUHHUMATH, (HOPMYIUPOBATH H MPEOOPA30BHIBATH CYKIICHHUS:
YTBEpPJUTEIbHbICE U OTpPULATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIUE,
YCIIOBHBIE;

e BBIBJSITH MAaTEMAaTHMYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3U W
nmpoTtuBopedrss B (aKTaxX, MAaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX,
npejjiarath  KpUTEPUU IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUHH;

e JIeJaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e pa3bupaTh AOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (MIpsSMbIC U
OT  MPOTUBHOTO), TMPOBOJUTH  CAMOCTOATEIIBHO  HECIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢bakToB, BBICTPAaUBaTh
apryMeHTaIUI0, TPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh CHOCOO perieHus: yueOHOW 3aiauu (CpaBHHBATh HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMpPATh HauMOOJee MNOAXOAAMIMI C y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCIOJIb30BaTh BOIMPOCHI KaK  HCCIEIOBATEIIbCKUM  HMHCTPYMEHT
Mo3HaHus1, GOpPMYJIHUPOBATH BOIMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUHE,
npobieMy, CaMOCTOSITEIbHO YyCTaHaBJIMBAaTh HCKOMOE U JaHHOE,
dbopMHUpOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY HECJIOKHBIN
OKCIEPUMEHT, HEOOJBbIIOE  HCCIEIOBaHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHUCUMOCTECH OOBEKTOB
MEXTy COOOM;

e CaMOCTOSITEILHO  (hOPMYJIHUPOBATh OOOOIIEHWS H  BBIBOJBI  TIO
pe3yJbTataM MPOBEAEHHOTO HAOJIIOACHUS, UCCIEIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE Mpollecca, a TaKXKe BbIABUTATH
PEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

e BBISBIATH HEIOCTATOYHOCTh W M30BITOUHOCTH WMH(OpMAIMM, JAHHBIX,
HEOOXOUMBIX JIJI pelIeHUs 3a]1a4Hu;

e BBIOMpaTh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,



BbIOMpaTh (hopMy mMpeAcTaBieHUs HHPOPMAIUH U WIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukoil u ux
KOMOHMHAIIUSIMU,

OLICHMBATh HAJEXHOCTh MH(OPMALIUU [0 KPUTEPUSAM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIpUHUMATh U (POPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUH C
YCIIOBHUSIMU U LEISIMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPa’KaTh CBOIO
TOUKY 3pEHUS B YCTHBIX U MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B XOJ€ OO0CYKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, peIIaeMOoi 3a/1auM, BbICKa3bIBaTh UJEH, HAllCJICHHbIE
Ha TOHCK pEUICHUs, COIOCTABIIATh CBOM CYXKJIEHHA C CYXKICHUSAMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh Pa3IMYU€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (PopMysMpoBaTh pa3HOIIACHs, CBOU
BO3PAXKEHUS;

OPEACTABIATh  pe3yibTaThl  PEIICHWs  3aJa4d, OSKCIEPHUMEHTA,
UCCIIEJIOBaHUs, IIPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUS. C Y4Y4€TOM 3aJad [Mpe3eHTalUd M OCOOEHHOCTEU
ayJIuTOPHH;

NOHMMaTh W  HMCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOH U
UHAMBUIYAJIbHOM PaOOThl MPH pPELIEHUH Y4eOHBIX MaTeMaTHUECKHUX
3azay;

NpUHUMATh  1I€JIb  COBMECTHOW  JI€ATEJIbHOCTH,  IUJIAaHUPOBATh
OpraHu3allMi0 COBMECTHOM paboOThl, pachpeneisTh BHUABI padoT,
JIOTOBApPUBATHCA, 00CY X AaTh MPOIECC U PE3yNbTaT padoThl, 00001mAaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (QopMax paboTsl (0OCyxJeHus, OoOMeH
MHEHHUSIMH, MO3TOBbIE HITYPMbl U JPYTHE), BBINOIHATH CBOK YaCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMaH/Ibl, OIICHHBAaTh Kaue€CTBO CBOEro BKJaJa B OOLIUI MPOIYKT IO
KpUTEpUsM, chOpMYJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENILHO COCTABIIATH IUIaH, aJATOPUTM PELIEHUS 3a1a4u (MM €ro
4acTh), BEIOMPATH CIIOCOO PEIIeHUs C YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.



CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:

e BIAJAETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpolecca u
pe3yJbTara pelieHrs MaTeMaTHIeCcKOi 3a/1auu;

e TPEABUAETH TPYTHOCTH, KOTOpPBbIE MOTYT BO3HHKHYTH TPU pELICHUU
3aJla4i, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENBCTB, HAMIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIGHUBAThb COOTBETCTBHE pE3yJbTaTa JEATENbHOCTU TOCTaBICHHON
HeId W YCIOBHSIM, OOBSACHATH NPUYUHBI  JOCTIDKEHHS WU
HEIOCTMKeHUs ~ LeNHM, HaXOAWTh  OWMOKY, JaBaTh  OICHKY
NpPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 7 kjacce 0O0y4aromuics MOJYYUT CIEIYIONTUE
IPEAMETHBIE PE3YJIbTATHI:

Yucsia 1 BBIYUCICHUSA

BrinonHaTh, coueras yCTHbIE M MUChbMEHHBIC MPUEMBI, apU(PMETUUECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

Haxonuth 3Hau€HUs YHUCIIOBBIX BBIPAXKEHHM, MPUMEHSATH pa3HOOOpa3HbIC
CIOCOOBI ¥ IPUEMBI BEIYMCIICHUS 3HAUCHUN JPOOHBIX BRIPAXKEHUHN, COEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC JTPOOHU.

[lepexoauTh OT 0J1HOM (HOPMBI 3aITUCH YUCEN K APYroil (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B OECKOHEYHYIO JCCATHYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh yncna.

BeIMonHAT, TPUKUAKY M OIEHKY pe3yJbTaTa BBIYMCICHUH, OIEHKY
3HAYECHUM YMCIIOBBIX BBIPAKEHUU. BBITOIHATH NEHUCTBUS CO CTEIEHSMU C
HaTypaJIbHBIMHU NTOKA3aTEISIMU.

[IpuMeHsATh NOpHU3HAKKM  JIEIMMOCTH, PA3J0KEHUE HAa MHOXUTEIU
HaTypaJbHbIX YHCEIL.

Pemats nmpakTHUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C OTHOIIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTIO BEIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3a/1a4 C Y4ETOM OTPAaHUYEHU, CBSI3AHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX 00BEKTOB.

AJire0panvecKue BbIPAKEHUA

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, IPUMEHSITh
e€ B IIpoliecce OCBOCHHS yueOHOTO MaTepuara.



Haxomuth 3HaueHHss OyKBEHHBIX BBIPQKECHUUN MPU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BoeinonHATe mpeoOpa3oBaHUs  LEJIOrO  BBIPAXKEHUS B  MHOTOWIEH
IPUBEJICHUEM MOJOOHBIX CIIaraeéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOYIEH W MHOrOWIEHa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOYJIECHOB Ha MHOMKUTEIU C IOMOUIBIO
BBIHECEHHS 32 CKOOKM OOIEro MHOXMTENS, TPYHIUPOBKU CIIAraeMbIX,
IpUMEHEHUs (POPMYJI COKPAILIEHHOTO YMHOKEHUS.

[IpumMeHsATh TpeoOpa3oBaHUs MHOTOWICHOB JMJIA PELICHHS Pa3Iu4HbIX
3a/1a4 U3 MaT€MaTUKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

Hcrons30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU IIOKA3aTEISMU IS
peoOpa3oBaHus BEIPAKEHUI.

YpaBHeHNs U HEPaBeHCTBA

Pemars nuHENHBIE ypaBHEHHS C ONHOW NMEPEMEHHOM, TPUMEHSIS ITPABUIIA
nepexofa OT HCXOJHOIO YpaBHEHUS K paBHOCWIbHOMY emy. [IpoBepsTs,
SBJISIETCS JIM YUCIIO KOPHEM YPABHEHHS.

[TpumensTh rpaduyeckue METo bl IPU PEIICHUH JIUHEHHBIX YpaBHEHUN U
UX CHCTEM.

[TogOupaTe mpuMepsl Hap YKCEN, ABISIIOUIMXCS PEIICHUEM JIMHEHHOIrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH, MOJb3YSICh I'paUKOM, MPUBOJIUTH MPUMEPHI PELIECHUS
YpaBHEHUS.

Pemars cuctemsbl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMHU, B
TOM 4Huciie TpadUuuecKH.

CocTaBisATh M pelIaTh JMHEMHOE YpPAaBHEHHME WM CUCTEMY JIMHEHHBIX
YpaBHEHUN M0 YCIOBUIO 3aJayd, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIyYeHHBIA PE3yNIbTaT.

DOYyHKIUU

N300paxkath Ha KOOPJAMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIINE
3a/IaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alUChIBATh YHCIIOBHIE
IPOMEKYTKHU Ha alreOpanvyeckom si3bIKe.

OtMmeyaTh B KOOPJAUHATHOM IMIIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpANHATAaM,
cTpouTh rpaduku TMHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh € TOMOIIbIO (YHKUIUN H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHME, LIEHA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM paOOTHI.



Haxoauth 3HaueHne QyHKIMU MO 3HAUCHUIO €€ apTyMeHTa.

[Torumats rpadudeckuii crmocod MpeCTaBICHUS U aHAIn3a HHHOPMAITIH,
U3BJIEKaTh W MHTEPIPETUPOBATh HHPOPMALMIO U3 TPaQUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTE.

K konmy oOyuenus B 8 kiacce 0OydYaromuiics MOMYYUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABICHUS O MHOXKECTBE JEMCTBUTEIIBHBIX
yycen sl CpaBHEHHUSA, OKPYTJEHUS U BBIYUCICHHUH, H300paxaTh
JNEUCTBUTEBHBIE YUCIIA TOYKAMU Ha KOOPAUHATHOM IIPSMOM.

[IpumMeHATh TOHSATHE ApUPMETHISCKOTO KBAJAPATHOTO KOPHS, HAXOIHTH
KBaJIpaTHbIE KOPHU, UCTIOIB3YS MIPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBHITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpXKAIIMX KBaJApPaTHbIE KOPHHU, HCHOIB3YS
CBOWCTBA KOPHEM.

Hcnonb30Bath 3an1Mcy OOJIBIINX U MAJIbIX YUCEN C TOMOILBIO AECATUYHBIX
npoOeii u crenenelt yucna 10.

AJire0panvecKue BbIPAKEHUS

[IpyuMeHSITP NOHATHE CTEIEHM C LEIbIM II0KAa3aTesIeM, BBIIIOJIHITh
npeoOpa30BaHUs BbIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJIBIM MOKa3aTeJIeM.

BrInonHATH TOXIECTBEHHBIE TPE0Opa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHuUs BHIPAKEHUH ISl PEIICHUS PAa3IMYHbIX 337124
W3 MAaTEMATHKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHeliHble, KBaApaTHbIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMSs IEPEMEHHBIMU.

[IpoBoaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCJIe C NMPUMEHEHUEM rpadUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
MMEET JIM YpPABHEHHE WM CHCTEMA YPAaBHEHUW DPELIEHUS, €CIU HUMEET, TO
CKOJIBKO, U MpoYee).

[TepexoauTs OT ciioBeCHOU (POPMYTUPOBKHU 3a7auu K €€ anreOpandecKkoi
MOJENN C IIOMOUIBIO COCTAaBJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHI,
UHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a4d TOJYYEHHBIN
pe3yabTar.

[IprMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLCHKHU,
pelIaThy JIMHEWHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW U UX CUCTEMBI, JaBaTh



rpadUyuecKy0 WJUTIOCTPAIMI0O MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHuMaTh U UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUCHHUS), OMPECNATh 3HAUeHUE (PYHKIUU MO 3HAYCHHUIO
apryMeHTa, ONpeIeTsATh CBOWCTBA (DYHKIIMU MO €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (YHKIMUA BUIA:

y = kix, y = x2, y = X3,y = x|, ¥ = VX, OmHCHIBAaTH CBOICTBA YHCIOBO
byHKIIMA 110 €€ TpaduKy.

K konmy oOyuenus B 9 kjacce 0OOyYaroONIUiCsS TMOTYYUT CIICTYIOIIHE
MPEMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

Boinonsate apudmernueckue MEHCTBHUS € pPallMOHATIBHBIMH YHUCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATh BBIUUCICHUS C
HUppanMoHaIbHBIMU YUCIAMU.

HaxoguTe 3HayeHus cTeneHel C LEeNbIMM IOKa3aTeIsIMH W KOPHEW,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJIsiTh JCHUCTBUTENIBHBIE YHUCIA, BBIMOJHATh MPUKUIKY pPE3yibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHNs U HEPpaBeHCTBA

Pemiars nuHeiiHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K
HUM, TIPOCTEHIITINE NPOOHO-PAIIMOHATILHBIE YPaBHEHHUS.

Pemars cucTembl IByX JIMHEMHBIX YpPABHEHHUU C JABYMS NEPEMEHHBIMHM U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarbp TekcTOBBIE 3ajaud anreOpanyecKuM CIOCOOOM C IMOMOIIBIO
COCTABJICHHS YPAaBHEHUS WJIM CUCTEMBI JIBYX YPaBHEHUII C BYMs [TIEPEMEHHBIMHU.

[IpoBoauTE NpOCTENIINE UCCIIENOBAHNSI YPABHEHUN U CUCTEM YPABHEHHU,
B TOM YHCJIe C MPUMEHEHHWEM rpadUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
MMEET JIM YpaBHEHUE WM CUCTEMA YpPAaBHEHHMM pEIIeHMs, €CIU HMEET, TO
CKOJIBKO, U MpoYee).

Pemate nuHEitHBIE HEpaBEHCTBA, KBaJApPAaTHHIE HEPABEHCTBA, M300paxaTh
pelieHre HepaBEeHCTB Ha YMCJIOBOW MPSAMOM, 3alIUCHIBATh PEIICHUE C MOMOIIbIO
CUMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMBI
HEPABEHCTB Ha YHUCIIOBOM MIPSIMOM, 3alIMCHIBAThH PEIICHHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELLICHUN Pa3IUYHBIX 33/1a4.



DOyHKIUU
PacmosnaBate QyHKIIMU W3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMaTHUECKH

pacIoIoKeHUe Ha KOOPIUHATHOM IIIOCKOCTH TpagukoB QyHKIui Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y=1Xx, y = [X|, B 3aBucuMOCTH; OT
3HAYEHHH KOY()(OUIIMEHTOB, OIKMCHIBATL CBOMCTBA (DYHKIIHIA.

CtpouTh U U300pakaTh cCXeMaTUYECKH rpaduKi KBaJAPaTUUHBIX (DYHKIIHM,
OTHCHIBATh CBOWCTBA KBAaIPAaTUUHBIX (DYHKIUI MO UX rpadukam.

Pacro3naBate KBagpatuyHyro (QyHKIHIO 10 Qopmyie, MPUBOAUTH
IpUMEPHI KBaAPATUUHBIX QYHKIUN U3 peadbHOM KU3HU, PUZUKH, TEOMETPUH.

Yucii0BbIe NOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacno3naBaTh apu(pMeTHUYECKYI0 M T€OMETPUYECKYIO IMPOTrPECCUU IpHU
pa3HBIX CcrocoOax 3aJaHusl.

BbINONMHATE BBIUKCIEHHMS C MCIOJNB30BaHMEM (QOpMYya N-ro ujieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPJIWHATHOU
IJIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YMCJIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJIATOPA,
U(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM nudgpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunciieHus. PalinonanbHbie o5 1 bu6mmoteka [IOK
qyycia https://m.edso0.ru/7f415b90
bubmnoreka IIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
3 Y PaBHEHHS H HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopawnatst u rpaguici. dynxitn 24 . https://m.edso0.ru/7f415b90
bubnuoreka [IOK
> Tosroperne 1 06obmerme 6 . https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OB 0) CTBO HACOB 11O 102 5 0

[TPOT'PAMME



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

8 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/n P Konrpoabnbie IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Uucna u Beruncnenus. KBagpartaeie 15 bubnmoreka [JOK
KOpHH https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTENeHb ¢ 1ebIM 7 bubmuorexa [JOK
IIOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnmnoreka HOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuotexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnmnoreka [JOK
KBanpaTHbie ypaBHEeHHS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bu6mmoreka [IOK
Hepasencraa https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
d DyrKim. Hucnossie dyricimn o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10
i 102 5 0

I[TPOTPAMME



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

9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beluncienus. JleiicTBUTeNnbHbIE 9 bubmuorexa [JOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka HOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
> Oymxum 16 1 https://m.edso00.ru/7f419d08
bu6nuoreka [IOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, 18 1 bu6nuoreka [IOK
CUCTEMaTH3alus 3HAHUU https://m.edso00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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




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

Anrebpa-7 :y4eOHUK 711 00111e00pa30BaTENbHBIX YUPESKICHUI
10.H.MakapsiueB , H.I'"'Munatok, K.H. Hemikos , C.b.CyBopoBa ,MockBa ,
«ITpocsemienue» ,2014r .

METOJIUYECKHUE MATEPHUAJIbBI JIJVIS1 YYUTEJIS

1.AnreGpa. DneMeHTBl CTAaTUCTUKH U TeopuH BeposiTHocTeil.FO.H. Makapsbrues,
H.I'. Munarok, nox penakuueit C.A. TensakoBckoro, M.- IIpocBemenue
2.Ypoxku anreOpsl B 7 knacce: kaura Juist yuutens / B.M.)Koxos, JI.b.Kpaiinesa.
— M.: [Ipocsemienue 2010. JIugakTudaeckue MaTepuaiibl o anredpe as 7
knacca / JI.W.3BaBuy, JI.B.Ky3nenosa, C.b.CyBopoBa. — M.: [IpocBenienue
3.Anre6pa. Temaruueckue tectol. 7 knacc / FO.I1. [lynaunpin, B.JI. Kponrays.
— M.: IIpocsemnienue,

4.Anre6pa. TecTsl 151 IPOMEKYTOUHOM arTecTanuu. 7 — 8 Kiacc / moJ pe.
@.D.JIbicenko. — PoctroB-Ha-/lony: Jlernon-M, 2009

5.Iloypounble pa3pabOTKu 1o anredpe s 7 Kiacca
,LA.H.Pypykun,I'.B.JIynenko u np., Mocksa «BAKO»

6.Anre0Opa: yueOHUK J171s1 7 Kiacca 0011e00pa3oBaTENbHbIX YUPEKICHUN
(FO.H.Makapsrues, H.I'.Munmiok, K.M.Hemxkos, C.b.CyBopoBa); noj
penakuueit C.A.TensaxkoBckoro, Mocksa: I[Ipocsemenue, 2014r.

7. lunaktuyeckue maTepuaisl o anredpe 7 kinacce (3sasud JI.U., Ky3nernosa
JI.B., CyBoposa C.b.) Mockga: IIpocsemenue, 2010r.

8.KoHTponbHo- n3MeputenbHble MaTepuanbl. Anredpa: 7 kinacce( JI. U.
Maprteimosa) Mocksa: BAKO, 2012r 103Basuy JI.I., Psi3anoBckuii A.P.
Anrebpa B Tabnunax. /—11 k. CrnpaBounoe nocooue. - M.: JIpoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccuitickoe obpasosaHue" PesepanbHblil NopTan

2. www.school.edu - "Poccuitckuii obleobpasosatenbHblit noptan”

3. www.school-collection.edu.ru/ EanHasn Konnekums undposbix 06pa3oBaTe/bHbIX Pecypcos

4. www.mathvaz.ru - docbe WKOMbHOIO yunTena matematnmku [JokymeHTaums, paboune matepuansl
AN yUnTena matemaTukm

5. www.it-n.ru"CeTb TBOpYECKMX yuynTenen"

6. www.festival.1september.ru ®ectusanb negarornyeckmx naen
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