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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsSeTCS OIHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHus: OHA O0ECIeYMBACT U3YyUYCHHUE JPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO IMKIOB, €€ OCBOEHHWE HEOOXOAMMO ISt
IPOAOHKEHHUST 00pa30oBaHusl U B MOBCEIHEBHOM KU3HU. Pa3Butre y o0ydaromuxcs
HAyYHBIX TPEACTABICHUN O TMPOUCXOXKIACHUH € CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTeMaTUYECKOM HAYKOH SIBJIEHUN U MPOLIECCOB
B NpUPOJEe U OOIIECTBE, POJIM MATEMaTUYECKOrO MOJICTUPOBAHUS B HAYYHOM
MMO3HAHWHU U B TIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
U KaueCTB MBIIUICHUS, HEOOXOIUMBIX JIJIsl aJanTallid B COBPEMEHHOM LH(PPOBOM
obOmecTBe. M3yduenue anreOpbl oOecriedyMBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpPaBHHMBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS W BBIBOJFI,
dbopmynupoBath yrBepxkaeHus. OCBOeHUE Kypca anreOpbl 00ecednBaeT pa3BUTHE
JIOTUYECKOTO MBINIJICHUs OO0YyYalolUXCs: OHHM HCHOJIb3YIOT JCNYKTUBHBIE U
WHYKTUBHBIE PACCYXKJICHHS, 0000IEHHE U KOHKPETU3AIMI0, a0CTparupoBaHue 1
ananornto.  OOydeHwe  anrebpe  mpeamnmoyiaraeT  3HAYUTENBbHBIA  O0BEM
CaMOCTOSITEJILHON  JIEATEIbHOCTH OO0YyYaloluXcs, MO3TOMY CaMOCTOSITEIbLHOE
pelieHue 3a/1a4 SBISIeTCSl peaau3aluen 1eaTeIbHOCTHOT'O MPUHITUIIA 00YyIEHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» s OCHOBHOTO
oOurero o0pa3oBaHKsi OCHOBHOE MECTO 3aHUMAIOT CO/IEP’KATEIbHO-METOUYECKUE
muHUN: «Yucna u BRIYUCICHUSNY, «ANTe0panvdecKrue BRIPAKCHUSY, «YPaBHEHUS U
HepaBeHCTBay, «Dynkmumy. Kaxkmas w3 3TUX coaepKaTelbHO-METOAMYECKUX
JVHUHN pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3YYEHUsI Kypca, B3aUMOJICHCTBYS C
IPYTUMHU €ro JuHUsMUA. B Xome wu3ydeHus y4eOHOro Kypca OOyJaroniumcs
MPUXOIUTCS JIOTHYECKU PacCyKJaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B mporpamMmy ydeOHOro Kypca «AJredpa» BKIFOYCHBI
HEKOTOPBhIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3eiax
MaTEeMaTUYECKOro 00pa3oBaHMs U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YJarOIIMMUCS
OCHOB  YHHMBEpPCAJIBHOTO  MareMmaTudeckoro s3pika. CoaepkarenbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOrO Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XaPAKTED.

Conepxxanue mnuMHUM «YWCIa Y BBIYUCICHUS» CIY)KUT OCHOBOM  JJIst
JATbHEUINIET0 U3y4yeHUs MAaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYaroNIuXCs
JIOTUYECKOT0 MBIILIEHUSI, POPMUPOBAHUIO YMEHUS MOJIH30BAThCSl AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO TTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TTIOBCETHEBHOU



AKU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMsI
CBSI3aHO C PAalMOHAIBPHBIMH M HUPPALMOHAIGHBIMU YHCIaMH, (OPMHpPOBaAHHEM
IPEICTABICHUN O JCHCTBUTENBHOM YHCIIE. 3aBEpIICHUE OCBOCHHUS YHCIOBOM



JIMHHUU OTHECEHO K CPEeHEMY O0IIeMY 00pa30BaHHUIo.

ConepkaHue JByX alre0panyeckux JMHUN — « AnreOpandeckue BhIpaKCHUs»
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAIOIIHUXCS
MaTeMaTUYeCcKOro ammnapara, HeOOXOAMMOro JUIsl PElICHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHUKO-OPUEHTUPOBAaHHBIX 3anad. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BbIpakeHU. Anredpa AEMOHCTpUPYET 3HAUEHHE MaTEMaTHKU Kak
A3bIKa JUIA TOCTPOCHHSI MAaTEMaTUYECKUX MOJENEH, OMNHMCAHHUS IPOLECCOB U
ABJICHUA peanmbHOro Mupa. B 3amaum oOyuyeHuss anreOpe BXOAST TaKke
JalbHEHIee pa3BUTHE ANTOPUTMUYECKOTO  MBIIUICHUS, HEOOXOOUMOro, B
YaCTHOCTH, JUII OCBOEHHMS Kypca HH(OpPMAaTUKHM, W OBJIAJECHUE HaBbIKAMU
JIeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHrne CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Copnepxanue pyHKIMOHAIBHO-TpadUUECKON JIMHUN HALIEJIEHO Ha MOIY4YEeHHE
O0y4arOUMMUCS 3HAHUK O (QYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUeCKOH MOeTu
JUI ONMCAHUS U UCCIIEAOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUI B IPUPOJE
n obumectBe. M3ydyeHue marteprajia CHOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIUXCS
YMEHUS UCIIOJIb30BaTh Pa3IMUHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIal B (POPMHUpPOBAHUE
MPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LIMBUJIM3ALUHU U KYJIbTYPBHI.

CornmacHo ywyeOHOMy IuiaHy B /-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnreOpay», KOTOpPbIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3leNibl COJEPIKAHMS:
«Yucna ¥ BBIYUCIEHUSA», «ANredpandeckue BBIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIMI.

Ha u3yuenne ydyeOHoro kypca «Anredpa» orBoaurcs 306 vacoB: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 yaca (3 vaca B Henmeno), B 9
kiacce — 102 ygaca (3 gaca B HefIen0).
COAEPKAHUE OBYYEHUSA

7 KIIACC

Yucsia v BbIYUCTIEHUS

JpoO6u OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEX0] OT OAHOW (OPMBI 3aIUCU
npobeit k gpyroil. IloHsiTMEe panMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YIIOPSAOYMBAHUE  PAIlMOHATBHBIX  YHCENl. ApudMeTHdecKkue ACHCTBUS  C
palMoHaNILHBEIMU YnciIamMu. Pemenue 3a1ad 3 pealbHOW MPAKTHKWA Ha YacTH, Ha
poou.

CrerneHb € HaTypaJlbHBIM TIOKa3aTeleM: OIpenelieHne, Mpeodpa3oBaHue
BBIPQXEHUN HA OCHOBE OMPEJIEIICHUS, 3aUCh O0NbIUX yncen. [IporenTsl, 3anuch
IIPOIIEHTOB B BUC ApOOHM M ApOOM B BUIC MPOIICHTOB. TpH OCHOBHBIE 33aJ1a4u Ha



IIPOLICHTBI, PEIICHUE 33]1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIH
HaTypaJdbHBIX YHCEIL

PeanbHple  3aBUCMMOCTH, B TOM 4Yucie TmpsiMas W oOpaTHas
IIPOIIOPLMOHAIBHOCTH.

AJireOpanyecKue BbIPaKeHUS

[IepemeHHBIE, UHCIOBOE 3HAUYECHUE BBIPAKEHUS C MEPEMEHHOM. JlonmycTuMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEX1Y BETMUMHAMHU B BUJIE
dopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAKEHUM,
TOKIECTBEHHO DPAaBHbIC BBIpAXEHHUS, TMpaBuia MpeoOpa3oBaHUs CYMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITUSL CKOOOK U MPUBEIAEHUS MOJO0HBIX ClIaraeMblIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM MOKA3aTENIEM.

OnHounensl U MHOrowiIeHbl. CteneHb MHOrowieHa. CloKeHue, BbIYUTAHUE,
YMHOKEHUE MHOTO4YJIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXEHHUS: KBaapar
CYMMBl M KBagpar pasHocTu. Popmyna pa3HOCTH KBaapatoB. Pasmoxxenue
MHOT'OYJIEHOB Ha MHOYKUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHUs, IIpaBWia MpPeoOpa3OBaHUs ypaBHEHUS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHeitHOe ypaBHEHHWE C OIHOM TEPEMEHHOW, YUCIO0 KOPHEW JIMHEHHOIO
YpaBHEHHUSI, pEUIEHUWE JMUHEHHbIX YypaBHeHUU. CocTaBieHUE YpaBHEHUU [0
YCIJIOBHIO 3a/1a4M. Penenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPAaBHEHU.

JIuHeitHOe ypaBHEHHME C JBYMsI IEpEMEHHBIMU U ero rpadguk. Cucrema IByX
JMHEHHBIX ypaBHEHUU C JBYMs IIepeMEHHbIMU. Pemienue cucrem ypaBHEHUU
CocoOOM TMOACTAaHOBKHU. IIpuMephl pemieHus TEKCTOBBIX 3ajlad C IOMOIIbIO
CHUCTEM YpPaBHEHMM.

DOyHKIUA

KoopnunaTa Touku Ha nipsMoi. YuciaoBble TPpOMEXYTKU. PaccTosiHne Mexay
IBYMs TOYKAMU KOOPIUHATHOU MPSIMOIA.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKH Ha KOOPJAWHATHOM MIOCKOCTH. [Ipumeps! rpadmkoB, 3a1aHHBIX POpMYyTamMHu.
Urenue rpadukoB pealbHbIX 3aBucuMoOcTeil. Ilonarne ¢ynkuun. I['paduk
¢yaxuuu. CpoiicTBa (pyHkumii. JIunelinas ¢pynkuus, e€ rpaguk. ['padux pyHkuun
y = [x|. I'padbuueckoe pelieHHe TUHEHHBIX YPaBHEHUH M CHUCTEM JIMHEHHBIX
YpaBHEHHUM.

8 KJIACC

Yucia v BbIYUCICHUSA
KBagpatueiii koperr u3 umcna. [loHsthe 00 uppanMoHAILHOM YHCIIE.
JlecaTruunbie TPUOJIMKEHUS UPPALIMOHAIBHBIX uncesl. CBOMCTBA apuMeTHIecKux



KBa/IPAaTHBIX KOPHEN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIIEHUSM. [[eiCTBUTEIbHBIE YUCIIA.

CreneHs ¢ 11enbIM TOKa3aTeneM u €€ cpoiicTBa. CTangapTHas 3alUCh YUCTA.

AJireOpanyecKue BbIPaKeHUS

KBagparHelii  TpEXWiieH, pas3joKEHHE KBAAPaTHOrO  TPEXWIEHAa Ha
MHOXHUTENH.

AnreOpandeckasi npodb. OCHOBHOE CBOWMCTBO aireOpandeckoil apoowu.
CrnoxxeHue, BBIYMTAHWE, YMHOXKEHHUE, JCIIEHWE aireOpanveckux JpoO0ei.
PanronanbHble BBIpAXKEHUS U MX TTPeoOpa3oBaHuE.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHenue, ¢Gopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHNH, CBOOAIINXCSA K JIMHEHHBIM U KBaJIpPaTHBIM.
[IpocrTeiiue npoOHO-paIoHaIbHbIE YPaBHEHUS.

I'paduueckas unTepnperanus ypaBHEHUN C IBYMs IMEPEMEHHBIMU U CUCTEM
JUHEUHBIX YpPAaBHEHUU C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEHUHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a1au areOpaniyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DOYyHKINH

[lonsatne ¢ynkuun. OOMacTb ONpeneNeHus UM MHOXKECTBO 3HAaYCHUH
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIHIA.

I'padux dynkmuu. Urenue cpoiictB pyHkuum mno e€ rpaduxy. [Tpumepn
rpaukoB GyHKIMMA, OTpaXKaIOIIKUX peabHbIE MPOIIECCHI.

ODYHKIMU, OINHUCHIBAIOIIME TIPSIMYI0 H OOpaTHYIO MPOIOPIIMOHAIBLHBIE
3aBHCHMOCTH, HX rpadukn. OyHKIuN Y = X2, Y = X3, y = \x, y=|x|. ['padudeckoe
pelieHrue ypaBHEHUM U CUCTEM YPABHEHUM.

9 KJIACC

YucJia v BbIYHUCIEHUS

PartmonanbHbie yKcna, UppallMoOHAIbHBIC YUCIa, KOHEYHbIE U OECKOHEUHbIC
JECATUYHBIC APOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, ACHCTBUTEIbHBIC YHCTIa
Kak OCECKOHEUYHbIE JECATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAUHATHON IIPSMOM.

CpaBHeHHE JICUCTBUTEIBHBIX 4YHCEN, apudMETHYECKUE JCHCTBHS C
EMCTBUTEIHHBIMHU YHCIIAMU.

PazMepbl 0OBEKTOB OKpYXKAIOIIETO MHpPa, IUTEIBHOCTh IPOIIECCOB B
OKpY>KaroIieM MUpE.

[Tpubnmxénnoe 3HaYeHNE BEIMYMHBI, TOUHOCTH NMpuoOImKenus. OKpyriieHue



yucen. [Ipukuaka v onieHka pe3yapTaToB BHIYUCICHUN.

YpaBHeHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHne ypaBHEHNM, CBOASAILNUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOIAIMINUXCA K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenne npoOHO-paliioOHaIbHBIX YpaBHEHUM. PereHue TEeKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MepeMeHHbIMH M ero rpaduk. Pemienue cucrem AByxX
JIMHEWHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU. Penenue cucreM AByX ypaBHEHUH,
OHO M3 KOTOpPBIX JIMHEIHOe, a Jpyroe — BTOpoW creneHu. ['paduueckas
UHTEpIpETAlMsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoMm.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'padpuueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DOYyHKUNH

KBangparuunas dynkuus, e€ rpadux u cpoiictBa. [lapabosa, KoopauHATHI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

Ipadukn Gyuxumii: Y = kx, y = kx + b, y = kix, y =x3, y = \x, y = [X| u ux
CBOMCTBA.

YucJi0BbIe OCJIE10BATEILHOCTH M IIPOrPeccuu

[ToHsiTHE YMCIIOBOM IOCIEIOBAaTEIBHOCTH. 3aJaHUE IOCIEI0BAaTENbHOCTH
PEKYppEeHTHOM popMynoi u Gpopmysoil N-ro 4ieHa.

Apudmernueckas u reoMmerpuueckas mnporpeccur. @opmynbl N-ro uieHa
apuPMETUIECKON 1 TeOMETPUYECKON MTPOrPECCUii, CYMMBI MIEPBBIX N YJICHOB.

N300paxkeHrne uaeHOB apu(METUUYECKOW M T'e€OMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CioxHBIE TIPOLIECHTBHI.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInYHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MPOTpaMMbl y4eOHOro Kypca
«AnreOpay» XapaKTepu3yrTCA:

1) naTpuoTHYeCcKOe BOCTIMTAHNE:

MPOSIBJICHUEM HHTEpPECa K IMPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTHKH, I[IEHHOCTHBIM  OTHONIEHHEM K  JOCTHUXEHHUSIM  POCCHUUCKHUX
MAaTEMAaTHKOB U POCCUMCKOM MATEMATHUYECKOW MIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpakJAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJTHEHHIO OOS3aHHOCTEH TPaKJAaHWHA U PEAM3aINK €TO0
npaB, TMpEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOTo oOImecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K 00CY)KJICHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHHWEM BaKHOCTHU
MOPaJIbHO-3THYECKUX MPUHIIUIIOB B JICSITEILHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTUUECKUX 3aaad
MAaTeMaTH4YECKOW HAIIPABIIEHHOCTH, OCO3HAaHUEM BAXXKHOCTU MaTEMaTUYECKOIO
o0pa3oBaHusl Ha TPOTSXKEHUHM BCEW KM3HM IJIsl YCHEIIHOM NpodeccrHoHalbHON
NEATeTbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYAILHON TPACKTOPUU 00pa30BaHUS U )KH3HEHHBIX TUTAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYeCKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHATBHOMY M 3CTETHUYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyXIACHUH, YMEHHIO BHJIEThb
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 IIO3HAHUSI:

OpUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTAaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKA, MPUPOIBLI U
oOmIecTBa, MOHUMAHWEM MAaTEeMaTUYeCKOM HayKH Kak cdepbl 4YelIOBEYECKOM
NEATENBHOCTH, 3TalOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALWH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKHA U MAaTEMATUYECKOU KYJIbTYPOM KAK CPEIACTBOM
MO3HAHWSI MHPA, OBJIAJACHUEM TMPOCTEUIIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
NEeATEIbHOCTH;

6) ¢usnyeckoe BocnmUTaHWe, (POpMHpPOBAHHE KYJILTYPHI 3710POBbS H
IMOIMOHATBHOr0 0J1aroNMmoJIyqus:



TOTOBHOCTBHIO MPUMEHSITh MaTeMAaTUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0POBBSI, BEJCHHUS  3JIOPOBOTO  00pa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryispHas (Qusnueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBBIKA pedeKkcuu, TPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYEeCKO€e BOCTIUTAHHE:

OpUEHTAIMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUUW U1l PEIICHUs 3a/1a4
B 00JaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpelpbl, IUIAHUPOBAHUS TOCTYIKOB H
OIICHKM WX BO3MOXKHBIX IOCIAEJACTBUM I OKPYXKAIOIIEH Cpelbl, OCO3HAHHUEM
TJI00ATLHOTO XapaKTepa SKOJOTUYECKUX TTPOOJIEM U MyTeH UX PelIeHUs;

8) amanTamusi K M3MEHSIIOIIUMCSI YCJIOBHSIM CONMAJBLHON M TPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOMPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AESATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBhCS y JPYrux I0JIeH, MpHOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHWU HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMyIMpoBaTh UAECH, MMOHATHS, TUTIOTE3bl 00 0OBEKTAX U SIBIICHUSX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IIIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYAllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaEeMble pelieHuss U JeHCTBUS, (OpPMYIUPOBaTH W OICHUBATH PUCKU U
MOCIEACTBUSA, (DOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue A1eMcTBUSA:

e BBISABJIATH U XapaKTEpU30BaTh CYILIECTBEHHBIE NMPU3HAKK MAaTEMATHUYECKUX
OOBEKTOB, MOHSATUN, OTHOLIEHUH MEXIY MOHSTHAMH, (HOPMYIUPOBATH
ONpEJEICHUs]  MOHSTUM, YCTAaHABIMBATH CYHIECTBEHHBI  MPU3HAK
KJIacCU(UKaIlMU, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHMS, KPUTEPUU
MIPOBOJIUMOTO aHAJIU3A;

e BOCHpUHUMATh, (opMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEpJUTEIbHbIE W OTpHUIIATEIbHBbIC, €IMHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBISBIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeunsi B (dakTax, JaHHBIX, HAONIOJACHUSX W YTBEPKICHUSIX,
npejyiaraTb ~ KpUTEpUU  JJIsI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUMH;



JIeNaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKJIIOUECHUH 110 aHAJIOTHH;

pa3duparh J10Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MIpsIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECJIOXHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPaWBaTh AapryMEHTAlUI0, I[PUBOJUTH
MPUMEPHI U KOHTPIIPUMEPBI, 00O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHHs] y4eOHOW 3adaud (CpaBHUBATh HECKOJIbKO
BAapUaHTOB peILEHUs, BBHIOMpPATh Haubojee MOAXOIAMIMM C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBare/ibcKue 1eiCTBUA .

WCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIHLCKUM WHCTPYMEHT IO3HAHWS,
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpodIeMy,
CaMOCTOSITEJIbHO YCTAaHAaBIMBAaTh HWCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apr'yMEHTHPOBATh CBOIO IMO3MIINIO, MHCHHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBIICHHOMY TUIaHY HECIIOKHBIN
OKCIICPUMEHT,  HEOONBIIOE  HWCCICIOBAaHME  II0  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTreMaTHYeCKOro oOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXK]1y COOO0M;

CaMOCTOSITEILHO (hOPMYJIMPOBATh 00OOIIEHUS] M BBIBOJIBI IO pe3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICNOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

MPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIIBUTATH
MIPETONIOKEHHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unopmanueii:

BBISIBIIATh HEAOCTATOYHOCTh M HM30BITOYHOCTH WHGOpPMAIUH, TaHHBIX,
HEOOXOAMMBIX ISl pEeIlICHUs 3a]auH;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3INYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeAcTaBleHUs HHGOpPMallMM U WIUTIOCTPUPOBATH
pelraeMble 3aJa4dl CXeMaMH, JAuarpaMMaMH, HHOM Tpapukod H UX
KOMOHWHAIUSIMU;

OLICHUBATh HAAE&KHOCTh WH(GOPMAMKA TIO KPUTEPUAM, NPEASIOKEHHBIM
YUUTENIEM WK CPOPMYITUPOBAHHBIM CaMOCTOSITENBHO.

KOMMyHl/IKaTHBHble YHUBEpPCAJAbHLIC yqeﬁnble IleﬁCTBHﬂ!

BOCIIpUHUMAaTh M (OPMYIUPOBATH CYXKIEHHSI B COOTBETCTBUH C
YCIIOBUSMH U LEJIAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUs B YCTHBIX U NMCBbMEHHBIX TEKCTAX, JABaTh IOSCHEHUS I10
XOJly PELICHUS 33/1a4l, KOMMEHTHPOBATH IOJy4YECHHBIA PE3yJIbTaT;



e B X0/ie OOCYXKXJEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOIl TEMBI,
po0JIeMBbl, pelIaeMoil 3a7auu, BbICKa3bIBaTh UJIEHU, HALIEJICHHBIE HA TIOMCK
pELICHUSI, COMOCTABIATh CBOM CYXACHUS C CYXKICHUAMH JPYTHX
YYaCTHUKOB JMAJOra, OOHapy»XMBaTh pa3jiduyuMe U CXOJACTBO IO3HIIMH, B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;

e TMpPEACTABJATH  PE3yJbTaThl  pEHIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIICIOBAHUS,  MPOEKTa,  CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUJICHUS C YU4ETOM 33]1a4 IPE3eHTALMN 1 OCOOCHHOCTEN ayIUTOPUH;

e IIOHMMAaTh M  MCHOJB30BaTh  IpPEUMYILECTBA  KOMaHIHOM M
WHANBUAYAJbHOM pabOThl MpPH pPEHICHUH Y4YeOHbIX MaTeMaTHYECKUX
3a1ay;

e IIPUHUMATH LIEJIb COBMECTHOW NEATEILHOCTH, IUIAHUPOBATh OPraHU3aLNIo
COBMECTHOW paboOThl, pacmpenensiTh BUIb pabOT, JAOroBapUBaThCH,
00CyXaaTh IpoIecC U pe3ysbTaT paboThl, 000011aTh MHEHUSI HECKOJIbKUX
JIIOJICH;

e y4YacTBOBaThb B TPYNNOBBIX Qopmax paboTel (0OCyXkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl U JAPYTU€), BBIIOJIHATH CBOK 4YacTb
paboThl M1 KOOPAMHUPOBATH CBOM ACHCTBUS C IPYTMMH YICHAMH KOMaH/IbI,
OLICHUBATh KaueCTBO CBOETO BKJAJa B OOLIMH NMPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryiasiTuBHbIC YHUBEpCAIbHbIE y4eOHbIE 1eiiCTBHUA
Camoopranusanus:

e CaMOCTOSATEJIbHO COCTAaBIISATh IUIAH, aITOPUTM pEIIeHMs 3ajaud (WM €ro
4acTh), BBIOUpATh CHOCOO pelIeHUs] ¢ y4ETOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEHM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPO/Ib, IMOLMOHAJIbHBIN MHTEJJIEKT:

e BJAIETh CHOCOOAMM CaMONPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3yJsibTaTa peLIeHUs] MaTEMaTUYECKOM 3aa4H;

e IPEABUACTb TPYAHOCTH, KOTOpPBIE MOI'YT BO3HUKHYTh IIpH PpELICHUU
3aJa4yi, BHOCUTHb KOPPEKTHUBbI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIBTATA ACATEIBHOCTH NOCTABICHHOW LEIH
U YCJIOBHSIM, OOBSICHATh MPUYMHBI JOCTUKEHUS WM HEJOCTHKEHUS LENH,
HaXOJUTh OLINOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7/ KJjacce OOYJAIOIIMMCS TOTYYUT CIICAYIOIINC
IIPEIMETHBIE PE3yJIbTaThI:



Yuciia v BbIYMCTICHUS

BoinonHsaTh, coderas yCTHbIE W NUCbMEHHBbIE NPUEMBI, apu(pMeTHyecKue
JNEUCTBUS C PALIMOHAIIBHBIMU YUCIAMU.

HaxoauTe 3HaueHHs YUCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIE
crocoObl U MPUEMBI BBIUHUCICHUSI 3HAYEHUN JTPOOHBIX BBIpAXKEHUH, CONEpKaInX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauTs 0T OAHOM (HOPMBI 3aMHMCH YUCEN K APYroil (mpeoOpa3oBbIBATH
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B 0€CKOHEUHYIO ACCATUYHYIO POOH).

CpaBHUMBATH U yIOPSAI0YMBATH PAlIMOHAJIBHBIC YHCIIA.

OKpyrasTh yucia.

BpINONHATE NPUKHUAKY U OLIEHKY PE3yJIbTaTa BBIYMCIEHUN, OLIEHKY 3HAUEHUN
YUCJIOBBIX BBIPAKEHHUW. BBINONHATH NEUCTBHS CO CTENEHSAMU C HATypajdbHBIMU
MOKa3aTeNSIMU.

[IpumMeHsATh  NpU3HAKKM  JEIUMOCTH,  PA3IOKEHUE HAa  MHOMKHUTEIU
HATypaJIbHBIX YUCE.

Pemate mpakTHKO-OPMEHTUPOBAHHBIE 33Ja4, CBSI3aHHBIE C OTHOLIECHHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEIUYMH, NPOLUEHTAMHU, HWHTEPIPETHPOBATH
pE3yNbTAThl pEeUIeHUs 337a4 ¢ Y4ETOM OTrPaHUYEHMi, CBS3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyecKkue BbIPaKeHUS

Hcnonb3oBaTh anreOpanvyeckyto TEPMUHOJIOTHUIO U CUMBOJHUKY, IPUMEHSATH
e€ B IIpoLecce OCBOCHUS y4eOHOro Marepuarna.

HaxonuTe 3HaueHWs OYKBEHHBIX BBIPAKCHUNM TPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBbIX.

BoimonHsaTe  mpeoOpa3oBaHMsl  LIEJOTO0  BBIPAXEHUS B MHOTOWIEH
MPUBEJICHUEM TIOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHAT yMHOXKEHME OJHOWIEHA HAa MHOTOYJIEH M MHOIOYIEHAa Ha
MHOTOYJICH, IPUMEHITH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBisATh Pa3JI0KEHUE MHOTOWICHOB HA MHOMXHTEIA C IOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHTENS, TPYNIHUPOBKH  CIIAraeMBbIX,
MpUMEHEHUs (POPMyI COKPAIEHHOTO YMHOKEHUSI.

[IpumensTh peoOpa3zoBaHKsi MHOTOUJIEHOB JUIsl PELICHUS PAa3IMUHBIX 3ajay
13 MaTeMaTHKU, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajbHBIMHU II0KA3aTEISIMM IS
npeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUs M HEPABEHCTBA

Pemare nuHENHbIE ypaBHEHUsI C OAHOM IEPEMEHHOW, NMPUMEHS MpaBUiia
nepexo/a OT UCXOAHOTO YpaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTh, sBisercs



JIY YUCJIO KOPHEM YPABHEHMUS.

[IpumensTh rpaduyueckrie METOIbl PU PEIICHUH JIMHEHUHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOro
YPaBHEHMUS C IBYMs [IEPEMEHHBIMHU.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpadUK JIUHEHHOTO YpaBHEHHUS C
IBYMsI TE€PEMEHHBIMH, MOJb3YSICh I'padUKOM, NPUBOAUTH NPUMEPHl PEIICHUS
YPaBHEHUSI.

Pemate cucreMsl 1BYyX JINHEWHBIX YPABHEHUI C JBYMS IEPEMEHHBIMH, B TOM
qucie rpaguaecku.

CocTtaBnsaTe M pellaTh JIMHEWHOE YPaBHEHUE WIIM CHCTEMY JIMHEWHBIX
YPaBHEHHM 110 YCIOBHIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ1a4M TI0Jy4YECHHBIN pPe3yJIbTaT.

DOYyHKUNH

N300pakaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE 33 aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3AIIMCHIBATH YHCIOBBIE IPOMEKYTKN HA
anreOpandecKoM si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIHMHATaM,
CTpOUTH TpauKu TUHEUHBIX PyHKIUU. CTpouTh rpaduk QyHKIMMU y = |X|.

OnuceiBaTh C MOMOIIbKO (YHKUUA HW3BECTHBIE 3aBHCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, LE€HA, KOJMYECTBO, CTOMMOCTB,
POU3BOJIUTEIBLHOCTD, BpeMs, 00bEM paOOTHI.

Haxoauts 3HaueHune GpyHKIMHU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MPEeACTaBICHUS W aHAU3a WHGOpMALNH,
U3BJICKaTh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLECCOB
Y 3aBUCUMOCTEN.

K koHmy oOydyenus B 8 kiacce oOydarOIIMHCA MOJYYUT CIEIYIOIIME
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BbIYUCTCHUSA

Hcrnonp30BaTh HadanpHBIE IMPEACTABICHHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YyCeNl ISl CPAaBHEHUS], OKPYTJIEHUS U BBIYMCIEHUHN, N300paKkaTh AEHCTBUTEIbHbBIE
YHUCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.

[IpumeHsATh TOHSATHE apU(PMETUUECKOrO KBAaJApPAaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHH, MCIIOJIb3YS MpPU HEOOXOJUMOCTU KaJbKYJSTODP, BBIIOIHSITH
peo0pa3oBaHusl BBIPAKEHUN, COJAEp)KALIUX KBAJAPATHBIE KOPHHU, HCHOIb3YS
CBOKCTBA KOPHEM.

Hcnonb3oBaTh 3anucH OOJIBUIMX M MaJbIX YHCEN C MOMOILBIO JECATUUYHBIX
npobeit u creneneit yucna 10.

AJire0panyecKkue BbIPAKeHUS



[IpumeHATP TOHATHE CTENEHW C LEJIbIM  [IOKAa3aTeleM, BBIIOJHSATH
npeoOpa3oBaHus BRIPAKEHUM, COACPKAIIMX CTCIICHH C IEIBIM MOKA3aTEIIeM.

BeImonHATh TOXJIECTBEHHBIE MPEOOPA30BAHMS PAIlMOHAILHBIX BBIPAKECHUM
Ha OCHOBE MIPaBWJI JEHCTBUI HAJ MHOTOUYJICHAMHU U aJITeOpandecKUMu JPOOsSIMHU.

PacknanpiBaTe KBaApaTHBIN TPEXWIEH HA MHOKUATEH.

[TpuMeHsATH MpeoOpa3oBaHMS BRIPAKEHUN I PEIICHUS Pa3IMUHBIX 3a7ad 13
MaTEMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATTLHOMN MTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHbIC, KBaJpaTHbIE YPABHEHHUS W PALMOHAIBHBIE YPABHEHMUS,
CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHUH C JBYMSI IIEPEMEHHBIMU.

[IpoBOaUTH MPOCTENIINE UCCIEIOBAHUS YPABHEHU U CUCTEM YpPaBHECHUU, B
TOM YHCJIE C IPUMEHEHUEM TpaduIeCKUX MpeCcTaBiIeHUN (yCTaHABIMBATh, UMEET
JM ypaBHEHHME WJIM CUCTE€Ma YpPaBHEHHMM PEIICHUS, €CJId HUMEET, TO CKOJBbKO, U
nmpouee).

[lepexoauThs OT ciioBeCHOW (HOPMYIMPOBKHU 3a7adyl K €€ anreOpandeckoun
MOJICTM C TIOMOIIBI) COCTABJICHUS YpPaBHCHUS WM CHUCTEMbl YpaBHEHH,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H MMOJYYEHHBIN PE3yJIbTAaT.

[IpumMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKH,

pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M MX CHUCTEMBI, 1aBaTh

rpauyecKyr0 HWJUTIOCTPAIMI0O MHOXKECTBA PELICHUA HEPaBEHCTBA, CHUCTEMBbI
HEPABCHCTB.

DOyHKIUA

[ToHumaTh U MCHOJIL30BaTh (PYHKIIMOHAJILHBIC MOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUCHHUSI), OMPEACNATh 3HAUYCHHE (DYHKIHUHU IO 3HAYCHUIO
aprymMeHTa, onpeesisiTh CBOMCTBA (PyHKIMH MO €€ rpaduKy.

Ctpouts rpaduku 2JIeMEHTApHBIX GYHKITUN BUJA:

y=kix,y=x2,y=x3y=[x|, y = \/x, OITMCHIBATh CBOMCTBA YMCJIOBOM
dbyHKIMHU 110 €€ rpaduKy.

K xoniy oOydenus B 9 kJjacce OOYyJarOMIMICS TOJXYYUT CICTYIOIIHNE
MIPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCTICHUS

CpaBHUBATH U yNOPAIOYHUBATH PAIMOHATILHBIE U UPPALIMOHAJIBHBIC YKMCIIA.

Bemonnate  apudmMeTnueckue JACHCTBUS C  PAlMOHAILHBIMU — YHCIIAMU,
coyerass YCTHbIE W IIHUCbMEHHBIC IIPUEMBI, BBINIOJIHATH BBIYUCICHHUS C
UppalMoOHAIbHBIMU YHUCIIAMH.

Haxomute 3HaYeHWsT CTENEHEM ¢ NEIbIMA [OKA3aTeJsIMA M KOPHEW,
BBIYNCIIATh 3HAYEHHUS YUCIIOBBIX BBIPAKEHHUI.

OKpyrisiTh JIEMCTBUTENIBHBIE YHCJIA, BBITIOJIHATH MPUKUIKY pe3yJibTaTra
BBIUYMCIIEHU M, OLIEHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA



Pemare yMHEMHBIE W KBAaJpaTHBIE YpPaBHEHWs, YPAaBHEHUS, CBOIAIIMECS K
HUM, IIpocTeine JpoOHO-palliOHAIbHBIE YPABHEHUS.

Pemars cucremsl IByX JIMHEWHBIX YpPaBHEHUM C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SBIIIETCS JIUHECUHBIM.

Pemarp TekcTOBBIE 3amauM aireOpaMueckUM CHocoOOM € MOMOILBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C JBYMS MIEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIETOBAHUS YPABHEHUM U CHCTEM yYpaBHEHUWU, B
TOM YHCJIE C IPUMEHEHHEM TpapUuecKUX MpeACcTaBIeHUH (yCTaHaBIUBaTh, UMEET
JY YpaBHEHME WJIM CHUCTEMa YPABHEHHMH pEUICHUs, €CIU MUMEET, TO CKOJIbKO, U
mnmpouee).

Pemarp nMHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarb
pelIeHue HEPaBEeHCTB HAa YMCIIOBOW NPSIMOM, 3alMChIBATh PEUICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJApPaTHOE HEPABEHCTBO, H300pakaTb pEIICHHE CUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPSAMOM, 3aIIMCBIBATh PEIIEHUE C IOMOLIBI0 CHMBOJIOB.

Hcrnonp30BaTh HEpaBEHCTBA PU PELICHUH PAa3IMYHBIX 3a1a4.

DOYyHKUMH

PacnioznaBarh (yHKUMHM W3y4eHHBIX BHJIOB. [lOKa3pIBaTh CXeMaTHYECKU

pacroJIoKEeHHEe Ha KOOPAUHATHOW TIOCKOCTH rpadukoB GpyHKimi Buga: y = kX, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBucuMOCTH OT
3HaYE€HUU KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIUM.

Ctpoutb U M300pakaTh CXeMaTHYECKU IpaUKy KBagpaTHUUHbIX (YHKIUMH,
OINKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMHI 1O UX TpaduKam.

Pacno3naBath KBagpaTudHyl0 (QYHKIHUIO 1O (opMylie, TPUBOAUTH IPUMEPHI
KBaJIPATUYHBIX (QYHKIMI U3 pealbHOM KU3HU, (PU3UKHU, TEOMETPHH.

YucoBbIe MOCIEA0BATEILHOCTH U IIPOrPecCuu

Pacno3naBath apuMeTHUECKYI0 U TEOMETPHUYECKYIO MPOrPEecCHd TpHU
pa3HbIX crioco0ax 3a/1aHusl.

BbBINONHATE  BBIYMCIEHHS € HCHOJb30BaHHEM (opMyln N-ro  4ieHa
apuPMETUIECKON 1 T€OMETPUYECKON MTPOrPECCUIA, CYMMBI IEPBBIX N YJIECHOB.

N300pakaTh WiE€HBl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
IIJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMH ITOCJIEIOBATENBHOCTSIMU, B TOM
YUCIIE 33J1a4¥ U3 PEATbHOM JKU3HU (C MCIIOJIb30BAaHUEM KAJIbKYIATOPa, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KouauvecTBo 4acoB DJIeKTPOHHBIE
HanmeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/m HpOrpaMMbI Beero Kognpo.m,m,le HpﬁaKTI/I‘JGCKHe 06PA30BATETHHBIC
padoThI padoThI pecypehbI
1 Yucna v BeIuKMclieHus. PalinoHanbHbIe o5 1 bu6moreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6moreka IIOK
2 Anredpanyeckue BbIpaKeHHs 27 1 https://m.eds0o.ru/7f415b90
but6moreka IIOK
3 YPABHCHUS 1 HEPABLHCTBA 20 1 https://m.edsoo.ru/7f415b90
but6moreka [IOK
4 Koopatet u rpaduici. DyKii 24 1 https://m.edsoo.ru/7f415b90
bubmmoteka [IOK
S TosTopenue u 0bobwmenue 6 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 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 KIIACC

KosauyecTBo yacoB DJIeKTPOHHBbIE
Ne i/ Hanvenosanue pase;10 u Tem KonrpoJabHbie IIpakTHyeckue (ungposkie)
NporpamMmsl Bcero 5 5 o0pa3oBare/bHbIe
paboThI paboThI pecypes
1 Yucna u Bpruucienus. KpaapaTtHeie KOpHU 15 Eggﬁ;&?&%gggf 117af8
5 Uwucna v Beraucnenus. CTEneHb ¢ 1eIbIM 7 bu6moreka [IOK
I10Ka3aTeleM https://m.edsoo.ru/7f417af8
3 AnredpanyecKue BbIpaXKeHUs. 5 1 bu6mmoreka LIOK
KBagpatHslii TpéxdiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKre BRIPaKECHUS. 15 1 bubmoteka [OK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBA. KBaipaTHbIe 15 1 bu6motexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bu6mmotexa LIOK
YPaBHEHUU https.//m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 Eggg}?&f&%gg}% 117af8
8 Oynkunu. OCHOBHbBIE TOHATHS 5 Eggﬁ;&?&%gggf 117af8
bu6motexa LIOK
9 PyHKuH. uCIOBEIC QyHKIIMH 9 htt|os://m.edso;.l ru/7f417af8
10 [ToBTOpeHUE 1 0000IIICHIE 6 1 Eg{iﬁ;ﬁ::{i%gﬁgf 41748
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0



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 KIIACC

KosnyecTBo yacoB JIEKTPOHHbIE
HaunmeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne /i NPOrpaMmsbl Bcero Konrpoaknbie | - Ipaktiieckue o0pa3oBare/ibHbIE
padoThI padoThI pecypeb
1 Uucna v Beurcienus. JleicTBUuTenbHbIe 9 bubmuotexa [IOK
qrcia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmmoreka [IOK
OJIHOM MepeMeHH o1 https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 YpaBHeHus: u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmioreka [IOK
S PyHKim 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
6 YucioBble MOCIEI0BATEILHOCTH 15 1 hitps://m.edso0.ru/7f419d08
7 [ToBTOpEHue, 0000 IIEHUE, CHCTEMATHU3AIIHS 18 1 bubmuoreka [IOK
3HAHUHI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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-METOANMYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYHEHUKA
» AnreOpa, 7 xmacc/ Makapsraes F0.H., Munarox H.I'., Hemixos K.W. u npyrue; mox penaxmumeit TenskoBckoro C.A., Axkimonepraoe oomiectBo «M3marensctBo «IIpocseriennes
* Anre6pa, 8 kimacc/ Makapsrues FO.H., Munarok H.I'., Hemko K.W. u npyrue; moj penakuueii TemsikoBckoro C.A., AkumonepHoe o01ecTBo «M3narensctBo «IIpocBerieHres

* Anre6pa, 9 kimacc/ Makapsryes F0.H., Munarok H.I'., Hemkos K.W. u npyrue; non penakuueii TemsikoBckoro C.A., AkimoHepHoe 001ecTBo «M3narenbetBo «lIpocserienney
HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
HTTPS/MWWW.YAKLASS.RU
HTTPS/ANTERNETUROK.RU
HITPSI/RESH EDU.RU/
HTTPS://ISKYSMART.RU/
HTTPSI/ANFOUROK.RU

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA

YUEBHOE OBOPYJIOBAHUE

1. JIunelika kyaccHas

2. TpeyronsHUK KiaccHbiit (45°, 45°)
3. TpeyronbHUK KiaccHbi (30°, 60°)
4. TPaHCIIOPTHUP KJIACCHBIN

5. IUPKYJIb KJIACCHBIM

6. HAOOP KJIACCHOIO MHCTPYyMEHTA


https://www.yaklass.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://infourok.ru/

7. pyJieTKa

8. meJ1 Oenbli
9. MEJI IIBETHOM.

MOJIEJH JJIs U3y4EHUS T€OMETPUIECKUX (QUTYp — YACTH LIEJIOro Ha Kpyre, TPUTOHOMETPUUECKHM KPYyT, CTepEOMETPUUHBIN Habop, HAaOOPbI
reoMeTpUYecKUX MojieNiell u Gpuryp ¢ pa3BepTKoOu.

Ne4YaTHbIC MAaTCpUAJIbI IJI pasJgadd Ha YPOKaX — MOPTPECTHI BhIAAOIINXCS YUCHLIX B obnactu MAaTEMAaTUKH, JUJAKTUYICCKUEC MaTCPHUAJIbI 11O anre6pe u
réeoMeTpun, KOMILJICKTBI Ta6JII/ILI.

TCXHUYCCKUEC CPCACTBA O6y‘I€HI/IH KOMIIBIOTCP IPCrogaBaTeis, MYHBTHMCﬂHﬁHBIﬁ IIPOCKTOP, MHTCPAKTUBHAA JOCKA.

OBOPYJIOBAHMUE JIJII MPOBEJEHUA JABOPATOPHBIX, IPAKTUUYECKHUX PABOT, IEMOHCTPAIIAM

1. KomnberoTep npenogaBarens
2. MyJbTUMEANHHBINA TPOEKTOP
3. NHTepakTBHAs AOCKA
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