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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOILECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecleyMBaeT pa3BUTHE YMEHHs HaONIONaTh,
CpaBHUBATb, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolUXCs: OHU UCIHOJIb3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluei 1esTeIbHOCTHOTO MPUHIIKIIA 00YUYSHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» Ajii OCHOBHOTO
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHuM: «Hucna u BeIUKCIEHUSN», «ANreOpandecKkue BhIpAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepkaTelbHO-METOIMISCKIX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHYSCKH PACCyKIaTh, MCIIONH30BATh TEOPETHUKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO Maremaruueckoro s3bpika. ConaepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve JuMHUM «YWciia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMECHHS IMOJIH30BAThCS arOpUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C pAIMOHAJIBHBIMH W HWPPANHOHAIBHBIMH YHCIaMH, (OPMHUPOBAHUEM
MPEJCTABICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUSI YHCIIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AreOpandecKue BhIPAKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYUAIOIIMXCS
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MaTeMaTHYeCKOro amnmapara, HEOOXOAMMOIro JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAaHHbIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUHN. AJredpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMAaTUKH Kak
A3bIKa U1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS MPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJAJCHHE HaBBIKAMH
JeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Coneprkanre pyHKITMOHATHHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
0OyJaroUMHUCs 3HaHUH O (QYHKIUSX KaK BaKHEUIIEH MaTeMaTHUeCKONH MOAETH
JUISL OTIMCAHUS M UCCIIEIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (POpMHUpOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNN U KyJIbTYpPHI.

CornacHo yudeOHOMy IuUTaHy B 7-9 Kiaccax wu3y4aeTcs Y4YeOHbI Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUSA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA 4YMCiIamMu. Pelienue 3agad U3 peaJibHOW NPaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OMpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHJIE ApoOU U ApoOU B BHJIE NMPOLEHTOB. TpU OCHOBHBIC 33Jla4H Ha
IIPOLIEHTHI, PEILICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHne TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHBIX YHUCEII.

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

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JloIyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaapar paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEUHBbIX ypaBHEHUU. CocCTaBlI€HHWE YpPAaBHEHHU 1O
YCJIOBHIO 3a7ja4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHOoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaguk. Cucrema JIByx
JMHEWHBIX YPABHEHHU C JABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npssmMoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpuMepst rpadukoB, 3a7aHHBIX (HOPMYITIAMHU.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue d¢ynknuu. [paduk
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¢bynkiun. CpoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimu
y = |X|. I'paduueckoe pelreHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BIYMCICHUA

KBagpatubeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSIM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKCh YNCTA.

AuredOpanveckue BbIPAKEHUS

KBampaTHbeii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKUTEU.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHME, JICJICHHE anredpandeckux JapoOei.
PanronanbHbIe BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JMHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandeckuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKUIMHA

[Tonsitue Qynkuu. OOnacTh ONpeAeNeHUs W MHOXKECTBO 3HAaYCHUH
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padux ¢ynkuuu. YUrenune coiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYyHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. yukuun y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEILICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yucaa v BBIYMCICHUSA

PanronanpHbIe YKCIIa, UppAlMOHATBHBIC YHCIIa, KOHEYHBIE U OCCKOHEUHBIC
JeCATUYHBIC APOOH. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, TeUCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHbIC JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTEIIbHBIX YMCEII U KOOPJAUHATHOM TIPSIMOU.

CpaBHeHUE JICMCTBUTENBHBIX 4HCEN, apudmeTuyeckue JeUCTBUS C
JIEUCTBUTEILHBIMH YU CIIAMH.



Pasmepsl 0OBEKTOB OKPYXAlOUIET0 MHpA, AJUTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnukEéHHOEe 3HAUCHHUE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTieHHe
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4y
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEPEMEHHBIMH U €ro rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['paduyeckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckass wHTEepHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

Ipaduxu gyrxmmit: Y = kx, y = kx + b, y = kix, y =33, y =X, y = [x| u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCUu

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHHME I10CIEN0BATEIBHOCTH
peKyppeHTHOI dopmynoii U Hopmysoit N-ro wieHa.

Apudmernueckass U reoMmerpudeckas mnporpeccur. @opMmynbl N-ro YieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOM MPOTPECCUl, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHne WieHOB apu(pMETUYECKON M TEOMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
CI1oHBIE NIPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUMU, MPOIEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMATUYECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTE€MaTUYECKOIO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaIbHOM
JEATCIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHM, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlME B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeJI0BEUYECKOU
NESITEIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTHUS LUBUIIM3ALINM,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTECHIIMMMU HABBIKAMHU HCCIEA0BATEIIBCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBHIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBbsl, BEIECHHSI  3J0POBOrO  00pa3a JKU3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas
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aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pEIICHUd 3aja4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJIECHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS
ba3oBble jornueckune geiicTBUs:

e BBIABIISITh U XapaKTEPHU30BaATh CYIIECCTBEHHBIE MPU3HAKA MAaTEMATHICCKHUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIYy IOHATHIMH, (OPMYIHPOBATH
OTpeNeNCHUS  TOHATHUW, YCTAHABIWBATh CYIICCTBCHHBIM  TMPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATENbHBbIC, €AMHUYHBIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JI0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (TPSMBIC B OT
MIPOTUBHOT0), MPOBOJWTH CAMOCTOSTEIBHO HECIIOXKHBIC JT0Ka3aTelIbCTBa
MaTeMaTudecknx (haKkToB, BBICTpaWBaTh APTYMEHTAIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOAAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIECIOBATCILCKHA MHCTPYMEHT ITO3HAHMSI,
(bopMyIMpOBaTh BOMPOCHI, (UKCHPYIONIUE IPOTHBOPEUYHE, IPOOIEMY,
CaMOCTOSATEIILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJICHUIO
O0COOCHHOCTEM MaTEeMaTUYEeCKOI0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOOM;

CaMOCTOATEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOMIOACHHUS, HMCCIICIOBaHUsS, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXE BBIABUTAThH
MIPETIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTb W HU30BITOUHOCTh HH(OpPMalMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy TMpeACTaBICHUS HHQOpMAMKM M WILIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM TrpadukKod U HX
KOMOMHAILIMSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU MO KPUTEPHUSM, MPEITI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh U  (OPMYyJIHPOBaTh CYXKICHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/ 00CY>KJ€HHs 3a7]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHUajnora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3HIIHM, B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMyIIeCTBA  KOMaHIHOM U
UHAMBUAYAJIbHON paboThl MpU pEIICHUH YYEOHBIX MaTeMaTUYECKUX
3aj1ay;



e TMPUHUMATH 1IEIb COBMECTHON ACSITENbHOCTHU, TUIAHUPOBATh OPTaHU3AIII0
COBMECTHOM paloThl, pacmpenensitb BHUAbI padOT, OTOBAPUBATHCH,
00CYyXJ1aTh TIPOLIECC U Pe3yJIbTAaT padOThl, 0000IATh MHEHHSI HECKOJIBKHUX
JIIOJICH;

e yYacTBOBaTh B TPYyHIOBBIX ¢dopMmax padboTel (0OCYXJeHHs, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTUE), BBINOJHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOM JCUCTBUS C APYTUMHU YICHaMU KOMaH/IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBHUS
Camoopranusanus:

e CaMOCTOSITENIbHO COCTABIIAThH IUIAH, aITOPUTM pEIICHUS 3a7aud (WU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] C y4ETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI pEIICHUM C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

e BJIAJAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA Ipouecca u
pe3yibTaTa pelieHus MaTeMaTuueCcKon 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX
00CTOATENHCTB, HAWECHHBIX OIMIHOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNbTaTa JMEATEIBHOCTH MOCTABICHHOW IENU
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS T1ETIH,
HAXOAHTh OMHOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMiCs TMOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BbimonHsaTh, coderas yCTHbIE M NMUCBMEHHBbIE NPUEMBI, apU(PMETHUECKHE
JNEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHHsS YUCIOBBIX BBIPAXKEHUN, MPHUMEHSATHh pa3zHOOOpa3HbIE
crocoObl U MPUEMBI BBIUMCICHUS 3HAYEHHM APOOHBIX BBIPAXKEHUMH, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoauTh OT 0AHOM (OPMBI 3aMHMCH YUCEN K APYyroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrJsTh yncia.

BbINONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHUI
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH AEHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.
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[IpumeHAT,  OpU3HAKK  JEIMMOCTH,  PAa3J0KEHWE HA  MHOXHWTEIH
HaTypaJbHBIX YUCETL.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAaHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBHEKTOB.

AnredOpandecKue BbIPAKEHUS

Hcnonp30BaTh aiaredpanyecKyro TEPMHUHOJIOTHIO U CUMBOJIMKY, MPUMEHATDH
e€ B IpoLecce OCBOCHUS YUEOHOro MaTepuarna.

HaxoauTh 3HaueHus OYKBEHHBIX BBIPAXXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BeImonHATE  mpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEIACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BpINONHATE yMHOKEHME OJHOWICHA HAa MHOIOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBajipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
IpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
Y3 MaTEMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEATIbHOU MIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY emy. [IpoBepsATs, sABIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

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

[logOupaTe npuMepsl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHUSI C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIHWHEWHOTO YpaBHEHHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

PemaTte cuctemsl 1ByX JIMHEWHBIX YPABHEHHM C ABYMsS ITIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTe M pemiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM IO YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIMHA

N300pakath HA KOOPAUHATHON MPSMOI TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJUHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATH YHCIIOBBIE TPOMEKYTKH HA
aNre0pandecKoM SI3bIKE.
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OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTth rpadux QyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuy,
W3BJICKATh U MHTEPIIPETUPOBATH HHGOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIBbTATHI:

Yucsia v BbIYMCIEHUS

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YHCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbIE
4yycia TOUKaMU Ha KOOPAUHATHOW MPSMO.

[IpumensaTe moHsTHE apUdMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcrnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJeM, BBINOJIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1IEJIBIM [TOKa3aTeIeM.

BBINMONMHATH TOXAECTBEHHBIC MPEOOpa30BaHUsI PAMOHAIBHBIX BBIPAKCHUI
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUST PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiath NMHEMHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajaduu K €€ anreOpandeckoiu
MOJIEIA C TIOMOIIBID COCTABJICHUSI YPABHECHHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33]1a4 MOJYYEHHbBIN pE3yJIbTaT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.
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DOyHKIUU

[loHumaTh W KCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPEACNITh 3HAUYeHHE (YHKIHUHU IO 3HAYEHUIO
aprymMeHTa, OrpeeiaiTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=kix,y =x% y=x%y =[x,y = VX, OHCHIBATH CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

CpaBHHBaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bemonusate apudmernueckue JEHCTBUS C  PALMOHAIBHBIMH  YHCIAMH,
coueras YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUSA C
UppalMOHATBHBIMU YHCIIAMHU.

HaxonuTpe 3Ha4YeHMsI CTENEHEW C M[eJbIMU IOKa3aTelsIMA W KOpHEH,
BBIYHCIIATH 3HAUCHUS YUCIIOBBIX BHIPAKCHHI.

OkpyrasiTh JEWCTBUTENbHBIE YHCIA, BBINONHITh MPUKUIKY pe3yibTaTa
BBIYHCIICHUM, OIICHKY YHCIIOBBIX BHIPAKCHHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHbIE W KBaJpaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOMSIIHUECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuMm CHocoO0OM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHU U CUCTEM YPAaBHEHHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HU300paXkaTh
pElICHNE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3allMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELLICHUU PA3TUYHBIX 33/1a4.

DyHKIMHA

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXeMaTHYECKH
pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIwmil Buga: y = KX, y
=k« + b, y=kix,y=ax2 + bx + ¢,y = x3 y = VX, y = |x|, B 3aBrcHMOCTH OT
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUUYHBIX (DYHKIIHM,
OIMKMCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.
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Pacno3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HHU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccuH

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX CIOCO0AX 3a7aHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCHii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATETBLHBIE
padoThbI padoThbI pecypebi
1 Yucina u BeluMciaeHus. PanuoHanbHbBIC o5 1 bubmuorexa [JOK
qyuca. https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKue BhIPAKCHHS. 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 Y PABHEHNS U HEABCHCTBA. 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopunatet u rpagpuku. Gymictu, 24 . https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
S Tosropenne 1 obobwennue. 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HanmeHnoBanue pa3aesioB M TeM (uudposBbie)
Ne n/m OpOrpaMMbE Beero KOHTpﬁOJIBHLIe HpaKTﬁl/l‘leCKl/le 06pA30BATEIBHBIE
padoThbI padoThI pecypei
bubmuorexa [JOK
1 Uucna u Beruucinenus. KBajgpaTHeie KOpHH. 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beramcienus. CTENeHb C IEIbIM 7 bu6mmorexa [IOK
MOKa3aTeJeM. https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BBIpaXEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpEXUIIeH. https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BBIPAKECHMUS. 15 1 bubnuorexa [JOK
Anrebpanyeckast 1poOb. https://m.edsoo.ru/7f417af8
5 VYpaBHeHnuss u HepaBeHcTBa. KBanparHbie 15 1 bubnnoreka [JOK
yYpaBHEHUSL. https://m.edsoo.ru/7f417af8
6 VpaBHeHuss u HepaBeHCTBA. (CHUCTEMBI 13 bubnuoteka [JOK
YpPaBHEHUU. https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHenus u HepaBeHCcTBa. HepaBeHCTBa. 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymrciun. OCHOBHBIE TOHATHS. S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
d Dymicin. HuCTOBHIC QYHKIMH. d https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosTopenue u 060dmenne. 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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9 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumenoBanue pa3aenos U TeM (uudgposbie)
Ne n/m Y —— Beero KOHT%OJ‘ILHLIC HpaKT6I/I‘lGCKI/Ie 06pPa3oBaTEIbHbIE
padoTbI padoThbI pecypebr
1 Yucna u BbIYMCICHUA. J[eMCTBUTENbHBIE 9 bubmuorexa [IOK
yucna. https://m.edsoo.ru/7f419d08
2 YpaBHEHUsI U HEPABEHCTBA. YPAaBHEHHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOM. https://m.edsoo.ru/7f419d08
3 VpaBHenuss u  HepaBeHCTBA. CuUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUH. https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
S PyHKIH. 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YuciIoBbIe IOCIEN0BATEILHOCTH. 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o06o0OIIEHNE, CHUCTEMAaTH3AIIM 18 1 bubnmorexa LIOK
3HaHUM. https://m.edso0o.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOJINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JI5S1 YYEHUKA

. Marematuka. Anrebpa: 7-i kiacc: 0a30BbI YPOBEHb: YUCOHUK, 7
kinacc/ Maxkaperae FO.H., Munmtoxk H.I'., Hemkos K.M. u apyrue; mon pen.
Tenskorckoro C.A., AkimonepHoe o61iectBo «M3marenscTBo «IIpocBerieHne»

. Marematuka. Anredpa: 8- kimacc: 0a30BBIM YPOBEHb: YUCOHHK, 8
kiacc/ Maxkaperae FO.H., Munmtok H.I'., Hemkos K.WU. u napyrue; nmox pex.
Tenskockoro C.A., AkimonepHoe o61iectBo «M3marenbcTBo «IIpocBerieHne»

. Marematuka. Anredpa: 9-if kinacc: 6a30BbI YPOBEHb: yUCOHHK, 9
kimacc/ MakaperaeB FO.H., Munmrok H.I'., Hemkor K.W. u npyrue; nmox pen.
TemsxkoBckoro C.A., AkuuonepHoe odmectBo «M3aarensctBo «lIpocBemenne»

o AnreOpa. PabGouas Tterpamb. 7 kimacc. B 2-X 4. H.I.Munmiox,
H.B.llIneikoBa, AkunronepHoe oomiectBo «M3narensctBo «IIpocBenieHuey;,
. Anrebpa. Jumakthueckue wMarepuanbl. 7 kiacc/JI.M.3BaBuuy,

JI.LB.Ky3uenora, C.b.CyBopoBa, AxumoHepHoe o01miectBo «M3maTenscTBO
«ITpocsenienue»;

. Anrebpa. Temarmdeckue TecThl. 7 kmacc, FO.ILJlyaHuBIH.
B.H.Kpornay3, AkiimonepHoe o6uiectBo «M3natensctBo «IIpocBemienuey;

o Anrebpa. Pabouass terpanb. 8 kijacc. B 2-x 4.H.I.Munmiox,
H.B.IIneikoBa, AkuronepHoe oomecTBo «M3narenbctBo «IIpocBemieHuey,

° Anrebpa. Jmmaktuueckume wMarepuanbl. 8 kiacc, B.M.JKoxos,
10.H.MakapsiueB, H.I''Munmtok, AkinuoHepHoe oOmiecTBo «M3maTenbcTBO
«ITpocBenieHue;

° Anrebpa. Temaruueckue Ttectbl. 8 kiacc /HO.ILJyaHutibix,
B.H.Kpornay3, AkunonepHoe o6mectBo «3narensctBo «IIpocsemnienuey;

o Anrebpa. Pabouas terpamb. 9 kmacc. B 2-x 4. H.I.Munmiox,
H.B.IIneikoBa, AknmonepHoe oomecTBo «M3narensctBo «IIpocBenieHuey;,

o Anrebpa. Iunaktuueckue marepuansl. 9 kiace, FO.H.Makapbiues,
H.I'Munniok, JI.b.KpaiineBa, Axuuonepnoe ob6mectBo «M3narenscTBo
«IIpocsenienue»;

o AnrebOpa. Temaruueckue Ttectbl. 9 kmace, FO.IL.QynuuibiH,
B.H.Kpornays, AkunonepHoe o6mectBo «3narensctBo «IIpocsemnienuey;

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

o Marematuka. Anrebpa: 7-9 Kiacchl: METOIWYECKOE TOCOOHe K
npeaMeTHON JuHuK yaeOHnkoB 1o anreope HO.H.Makaperuera, H.I'.Munmox,
K.M.HemkoBa wu  nap., AxumoHepHoe  obOmectBo  «M3marenscTBO
«IIpocseuieHuey;
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o Anrebpa. Junaktuueckue wmatepuansl. 7 kiacc/JI.W.3BaBuu,
JI.LB.Ky3uenora, C.b.CyBopoBa, AxuuoHepHoe o061miectBo «M3maTenpcTBo
«ITpocsenienue»;

o Anrebpa. Jlupmaktuueckue wmatepuanbl. 8 kiacc/B.M.JKoxos,
FO.H.MakapsiueB, H.I'.Munntok, AknuoHepHoe oOmiectBo «M3maTenbcTBO
«IIpocsemienuer;

° Anreopa. Temarmueckme Ttectel. 7 kmacc /HO.ILJlymHunblH,
B.H.Kpornay3, AxnnonepHoe oomectBo «3narenscTBo «IIpocsemienuey;

J Anre6pa. Temarmyeckue Ttecthl. 8 kmacc /FO.ILJynuunsis,
B.H.Kpornay3, Akimoneproe o6miectBo «M3narensctBo «IIpocBenienuey;

° Anreopa. Qunaktudeckue Marepuanbl. 9 kiacc/HO.H.Makaperues,
H.I'Munnwok, JIL.b.KpaiineBa, AxuuonepHoe ooOmectBo «M3narenscTBo
«IIpocsemienuer;

° Anredpa. Tematmueckue Tecthl. 9 kmacc /FO.ILJlyaauisiH,
B.H.Kpornay3, AkimonepHoe o6uiectBo «M3narensctBo «lIpocBenienuey;
° [Tnanupyembie pesynbrarbl. Cucrema 3aganuii. Marematuka. 5-6

kiaccel. Anrebpa. 7-9 knaccel/Kysnenosa JI.B. Munaesa C.C., Pocnosa JI.O. u
ap., nmoa pen. Kosamepoit I'.C., JlormHoBoit O.b., AkinoHepHOE OOIIECTBO
«3narenbctBO «IIpocBerieHue.

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPChI
CETHU UHTEPHET

bubmuorexa POIII https://resh.edu.ru/subject/16/

bubmmoreka I{OKhttps://m.edsoo.ru/7f415b90

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

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