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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa SBIISICTCS OOHUM W3 OIIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHusg: OHa oO0ecIleunMBacT M3yYEHHE JIPYIrUX JUCIUIUIMH, Kak
€CTECTBCHHO-HAYYHOIO, TaK M TyMaHHUTAapHOI'O0 IIUKJIOB, €€ OCBOCHHEC
HEOOXOAUMO JIJIs MPOJOJDKCHHUS O0Opa30BaHUS M B IIOBCEIHEBHOHN KU3HU.
PasButne y oOydarommxcs HaydHBIX HPEJACTABICHUM O IIPOUCXOXKICHHH H
CYIIHOCTH alredpandeckux adCTpakIuii, crioco0e oTpaKeHuss MaTeMaTHYECKOM
HAayKOH SIBIICHUI W MPOIIECCOB B IIPUPOJE U OOIIECCTBE, POJIH MAaTEMATHYCCKOTO
MOJICJIMPOBAHUS B HAy4YHOM IIO3HAHMM W B MNPaKTHKE CIOCOOCTBYET
(OpMHUPOBAHHMIO  HAYYHOTO  MHPOBO33PEHMS M  KAyeCTB  MBIIIJICHMS,
HEOOXOJUMBIX JUIS aJanTallid B COBPEMEHHOM IM(POBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieynBaeT pa3BUTHE YMEHHS HAOJIIOJaTh, CPAaBHUBATh,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUUHOCTH MBIIICHUS, CITOCOOHOCTH
apryMeHTHPOBAHHO OOOCHOBBLIBATH CBOM JICHCTBHS M BBIBOJbI, (DOPMYJIMPOBATH
yTBepxkaAcHUI. OCBOCHHE Kypca ainreOpsl 00€CIIeUnBaeT Pa3BUTHE JIOTHYSCKOTO
MBIIIUICHHUST OOYYalOIIMXCSA: OHHM HCIOJB3YIOT ACAYKTUBHBIE W HMHIYKTHBHBIC
paccyxeHus, 0000IMeHne U KOHKPETU3AIlHI0, a0CTparupoOBaHUE M aHAJIOTHIO.
OOyuenue anreOpe mnpearojaracT 3HAYUTEILHBIM OOBEM CaMOCTOATEIBHOM
JIEATCILHOCTH OOYyYaIoIMXCs, II0O3TOMY CaMOCTOSTCILHOE pEIICHHE 3a1ad
SIBJIICTCS pealin3aIien A1eITCIbHOCTHOTO MPUHIIMIIA O0yUeHHS.

B crpykType mporpaMmbl ydeOHOIro Kypca «Anreopa» IS OCHOBHOI'O
o0111ero oOpa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT
coAepKaTeIbHO-METOAUYCCKIE JIMHUH: «Ywucma u BBIUMCIICHUSY,
«AnreOpanyeckre BBIPAKCHUSA», «YPaBHCHHS W HEPABEHCTBa», «DYHKIIMNY.
Kaxxmas w3 5THMX coJep:KaTellbHO-METOJNYECKUX JIMHUM pa3BUBAeTCs Ha
MPOTSHKEHUU TPEX JIET HM3YYEHHS Kypca, B3aUMOJEHCTBYS C JAPYTHMHM €r0
JUHUSIMHA. B XoJile mM3ydeHHs y4yeOHOro Kypca OOydJaromuMcCs ITPUXOJIHUTCS
JIOTUYECKH PaCCyKJaTh, HMCIIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B
CBSI3U C OTHUM B IIPOrpamMMy y4eOHOIro Kypca «Anreopay» BKIIOYEHBI HEKOTOPEIC
OCHOBBI  JIOTMKH, IIpEJCTaBJIEHHBIE BO BCEX OCHOBHBIX  pa3jeiax
MaTeMaTHYECKOTro o0pa3oBaHuUs u CITOCOOCTBYIOIIIHE OBJIAJICHUIO
0o0OyJaroIIUMHUCS  OCHOB  YHHBEPCAJILHOI'O  MAaTEMaTHYECKOIO  s3bIKa.
ConepxaTeIbHOM M CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «Airedpay
SIBJIICTCS €r0 MHTSTPUPOBAHHBIN XapaKTep.

Copaepxanue nuHuM «Yuciia W BBIUKMCICHUSA» CIY)KUT OCHOBOH IS
JAJIbHEHIIIEr0  M3Y4YEeHUs  MaTeMaTUKH, CIOCOOCTBYET  Pa3BUTHIO ¥
00y4Yaronuxcsi  JIOTHYECKOI'0  MBINUICHUSA,  (OPMUPOBAHMIO  YMCHHS
ITOJIB30BAThCS AJITOPUTMAMHU, a TaKKe IMPHOOPETEHUIO ITPAKTHYECKUX HABBIKOB,
HEOOXOJUMBIX IS TOBCEIHEBHOM JKWU3HM. Pa3BUTHE MOHATHSA O 4YHUCIE Ha
YPOBHE OCHOBHOrO 0O0OIIero o0Opa3oBaHHUS CBS3aHO C palUOHAIBHBIMH U
WppalMOHAIBLHBIMUA ~ YHUCJIAMHU, (hopMUpOBAaHUEM  NPEACTABICHUH O
JNEUCTBUTEIIFHOM YHCJIE. 3aBEPIICHUE OCBOCHHS YKCIIOBOHM JIMHUM OTHECEHO K
cpeHeEMY 00IIeMy 00pa30BaHHUIO.

Conmepxxanue JByX aireOpamidecKuxX JIMHUH — «AJreOpandeckue
BBIPQKEHUS» M «YPaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHUIO Y
0o0y4Jaronuxcsi MaTeMaTHYECKOIO ammapara, HEOOXOJIUMOTro IS pEeIICHHS
3aJ]ad MaTEMAaTUKH, CME)KHBIX IPEIMETOB M IPAKTHKO-OPUECHTHPOBAHHBIX
3agady. Ha ypoBHE OCHOBHOro 0OIIEro oOpa3oBaHMS YUYEOHBIM MaTepuall
TPYIIIMPYETCS BOKPYT PaIlMOHAIBHBIX BBIpaKCHHMH. AjreOpa JIeMOHCTPUPYET
3HAYE€HHWE MAaTEMaTUKU KaK S3bIKa JJIS IMMOCTPOCHHSI MaTEMaTHYCCKUX MOJCIICH,



OIIMCAaHUS IPOICCCOB U SIBJICHHI peajbHOro Mupa. B 3agaun oOydyeHus aareope
BXOJAT TaK)Ke JajbHCHIIEee pa3BUTHC aITOPUTMHYCCKOTO  MBIIIJICHHS,
HEOOXOAUMOI0, B YaCTHOCTH, JUISl OCBOCHHUS Kypca MH(MOPMATHKH, U OBJIAJICHUE
HaBBIKAMU JICIYKTUBHBIX paccykacHui. [IpeoOpa3oBaHrne CUMBOJIBHBIX (hOpPM
CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKCHHS, CIOCOOHOCTEH K MaTEeMaTHYEeCKOMY
TBOPYECTBY.

Copaepxanue  (GYHKIMOHAIBHO-rpaUUeCKOM JMHUM  HAIeJIEHO Ha
MojaydyeHre OOydYJaloIUMHCSA 3HaAaHMH O (YHKOMSAX KaK  BaKHEHIICH
MaTEMaTHYCCKOM MOJCIM IS OINKCAHHWS M MCCICIOBAHUS Pa3sHOOOpPa3HBIX
MPOILIECCOB M SBJICHMH B mpupoie Hu ooOmecrBe. M3ydenune wmarepuaia
CIIOCOOCTBYET Pa3BHTHIO y OOYYAIOIIUXCS YMEHHS MCIIOIb30BaTh Pa3IMYHBIC
BBIPA3UTEIIFHBIC CPEJCTBA S3bIKa MAaTEMATHKH — CJIOBECHBIC, CHMBOJIMYCCKHE,
rpadHYeCcKUe, BHOCHUT BKJIaJ B (OPMHUpPOBAHUE IIPSIACTABICHHM O pOJHU
MaTEMAaTHKH B PA3BUTHH IIUBUIN3ALNH U KYJIBTYPHL.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTcss Y4eOHBIM Kypc
«Anrebpay, KOTOPBIM BKJIIOUAET CICAYIOIINE OCHOBHBIC Pa3ieibl COMCPIKAHUS:
«Uucma W BBIUMCICHUS», «ANreOpandecKue BBIPAKCHUS», «YPaBHCHUS U
HEpPaBEHCTBA», « DYHKITUN.

Ha usydenue ydeOHOro kypca «Ainredpa» orpoaurcs 306 dacoB: B 7
knacce — 102 gaca (3 gaca B Henemnto), B 8 kinacce — 102 gaca (3 gaca B Heemno),
B 9 kimacce — 102 gaca (3 gaca B HeZIeNIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yucaa v BbIYMCIEHUSA

JlpoOu OOBIKHOBEHHBIC U JICCATHYHBIC, IIEPEX0 OT OJHOM (POPMBI 3aIMCH
apobeii k gapyroii. IloHsTHE pallMOHAJBHOIO 4YHCJA, 3alliCh, CpPaBHEHUE,
VIIOPSAIOYMBAHUE pPaAlMOHAIBHBIX 4YHucell. Apudmerndeckue JIeUCTBHS C
palMoHAILHBIMU YHclIaMu. PerieHue 3agad M3 peajbHON IMPAKTUKH HAa YacTH,
Ha apoou.

CreneHb C HATYpalbHBIM IIOKA3aTeJIeM: OIpelelICHUE, IIpeoOpa3oBaHHC
BBIPAKCHUM HAa OCHOBE ONPEACIICHHUS, 3alMCh OOJBIIMX Ynced. [IpomeHTHl,
3aIliCh IIPOLICHTOB B BHUAC APOOH M APOOH B BHJIEC IPOICHTOB. TpU OCHOBHEIC
3aJ]a4M Ha MPOILCHTHI, PEIICHHUE 3a7a4 U3 PEATbHOM MPAKTUKH.

[IpyuMeHeHnEe TPU3HAKOB JICIMMOCTH, pPa3JIOKCHUE Ha MHOXUTCIU
HaTypaJbHBIX YUCEIL.

PeanpHble 3aBUCHMMOCTH, B TOM 4YHCIe mpsMas U oOparHas
MPOMOPIIHOHATBLHOCTH.

AJredpandeckue BbIpaKeHHsI

IlepemMeHHBIC, 4YHCIOBOE 3HAYEHHE BBIPAXKECHHUS C  TEPEMEHHOM.
JlormycTumbie 3HaYCHHUS NEpeMEHHBIX. lIpencTaBieHHe 3aBUCUMOCTH MEXKITY
BeJIMYMHAMH B Bujie (popmynsl. Beruucnenus no gopmynam. IlpeodbpazoBanue
OYKBCHHBIX BBIPAKCHHUM, TOXISCTBEHHO paBHBIC BBIPAXKCHHUSA, IIpaBHia
mpeoOpa3oBaHMsl CyMM MW IIPOM3BEICHHUI, IIpaBWJIa PACKPHITHS CKOOOK U
MIPUBEICHHMS ITOJOOHBIX ClIaracMbIX.

CBolicTBa CTENIEHH C HaTypaJIbHBIM ITIOKA3aTEIICM.

OpHounensl u  MHoOrowieHel. CreneHp MHoroujaeHa. (CloxkeHHE,
BBIYMTAHUE, YMHOXEHHE MHOTOUJICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKCHHUS:
KBaJpaT CyMMbI M KBaapaT pa3HocTH. DopMylia pPa3HOCTH KBaJpaTOB.
Pa3noxeHne MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHeHNS U HEPABEHCTBA

VpaBHeHHE, KOpPEHb YpaBHCHHS, IpaBHIIA IIPEOOpPa3OBaHMS YpPaBHCHHS,
PaBHOCHJILHOCTh YPaBHECHUM.

JInHelHOEe ypaBHEHHME C OJHOM INMEPEMEHHOM, YMCIIO KOPHEM JIMHEHMHOTIO
yYpaBHEHUSI, PEIICHHE JUHEHHBIX ypaBHEeHHU. COCTaBICHHE YpPaBHEHUM IO
YCIIOBHIO 3a7iaur. PelieHne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO YPABHCHUI.

JIuHeitHOe ypaBHEHHE C JIBYMs IIepeMEHHBIMH M ero rpaduk. Cucrema
JIByX JIMHEHHBIX YypaBHEHHH C JByMsS II€pEMEHHBIMHU. PelieHue cucrem
ypaBHEHHM CIIOCOOOM IOACTAHOBKH. [IprMephl pelreHuss TEKCTOBBIX 3ajad C
MMOMOIIBIO CUCTEM YPaBHECHHUM.

DOyHKIUH

Koopaunara Touku Ha npsMou. YUuciaoBble mpoMEXyTKH. PaccrosiHue
MEX1y ABYMS TOYKAMHU KOOPJIMHATHOM IIPSIMOIA.

IIpssmoyroabHas cucteMa KoopauHat, ocu Ox u Oy. AGciucca v opauHaTa
TOYKM Ha KOOPJMHATHOM INIOCKOCTH. IIpumepsnl rpad)HKOB 3aJIaHHBIX
dbopmynamu. Urenne rpadukoB pealbHbIX 3aBHCUMOCTEH. [loHsATHE d)yHKuHH
I'padbuk Pysxouu. CsoiictBa (yHkmuil. JInHeiHas (byHKHI/IH eé rpa(bI/IK
I'padbux pysxmuu y = [X|. I'padudueckoe pelIeHHE JIUHEHMHBIX YpaBHCHHH U
CHUCTEM JIMHEHMHBIX YPABHECHUIA.

8 KUIACC



Yucaa v BbIYMCIEHUSA

KBanparaeiii kopenb u3 uucia. IloHstue 00 MppalHOHAILHOM YHCIIEC.
JlecaTuunble IPUOIVDKCHUS HppallMOHATBHBIX YHCell. CsoiicTBa
apu(pMeTHIeCKNX KBaJApPATHBIX KOPHEH M MX IPHMEHEHHE K MIpeoOpa30BaHUIO
YHCJIOBBIX BhIPAKECHUIN U BBIYMCICHUSAM. J[eMCTBUTEIIBHBIC YHCIIA.

Crenenp ¢ 1eNbIM TOKazaTelleM M e cBoicTBa. CTaHmapTHas 3amuch
qyucia.

AJredpandeckue BbIpaKeHHsI

KBagpaTHplii TpEX4WiieH, Ppa3OKEHUE KBaJApaTHOro TpEXWICHa Ha
MHOKHUTEJIH.

Anrebopandeckas apodb. OCHOBHOE CBOWCTBO alreOpandecKor JIpoOwu.
CloxxeHue, BBIYMTAHHE, YMHOXKCHHE, JCIICHHE anreOpamdeckux apoOeii.
ParnronanbHbIe BEIpaXKCHUS U BX IIpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmylia KOpHEH KBaApaTHOI'O YpPaBHCHHUS.
Teopema Buera. PelmieHue ypaBHEHMM, CBOASIIMXCS K JIMHEHHBIM H
KBaJipaTHBIM. [IpocTeiimme qpoOHO-panoHaIbHbIC YPABHCHHS.

I'padmaeckass wHTEpIpeTals ypaBHEHUM C JBYMS IIEPEMEHHBIMH U
CHCTEM JIMHCHHBIX YPaBHEHUW C ABYMsS I€peMeHHbIMHU. IIpuMepnl penieHus
CHCTEM HEJIMHECWHBIX YPAaBHECHUM C JIBYMS IEPEMECHHBIMU.

Pemenne TekCTOBBIX 3a/1a4U allreOpandecKUM CIIOCOOOM.

YucnoBble HepaBEHCTBA M HMX CBoOMcTBAa. HepaBeHCTBO ¢ OJHOU
nepeMeHHol. PaBHOCMIIBHOCTh, HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOM
nepeMeHHoM. CHCTeMBbI TUHEHHBIX HEPABEHCTB C OJHOM MMEPEMEHHOM.

DOyHKIUH

[Tonstue dyskmuu. OO0nacTh ONPEACICHUS W MHOMECTBO 3HAUCHHUI
dyaknpn. CiocoOblI 3a7aHus (DYHKIIHIA.

I'paduk dpyHkumu. YUrenune cBoiicTB PpyHkmuu mo e€ rpaduky. [Ipumepsl
rpaduKoOB (QYHKIIUHA, OTPAKAIOIINX PEaIbHBIC IIPOICCCHI.

OyHKIMY, OMKCHIBAIOIIME MPIMYI0 M OOpaTHYI MpOMOPIMOHATIbHBIE

3aBuCHUMOCTH, nX rpadukn. Oyskmmnm y = x2, y = x3, y = Vx, y=|x|.
['paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.
9 KUIACC

Yucia v BbIYUCJIECHUA

PamponaneHble  4yumclia, HppalMOHAILHBIC  YMCJIA, KOHEYHbIC U
OCCKOHEUHBIC ACCATUYHBIC JpoOH. MHOXKECTBO JCHCTBUTEIIBHBIX YMCEII,
JICUCTBUTEIILHBIC YHCJIAa KaK OCCKOHEYHBLIC JeCATHYHEBIC JpoOu. B3ammHO
OJIHO3HAYHOE COOTBETCTBHE MEXKJIY MHOKECTBOM JCHCTBUTEIBHBIX YHCEI M
KOOPAUHATHOM MPSIMOM.

CpaBHeHHME JCHCTBUTCNIBHBIX 4YHCEH, apU(PMETUUECCKHE JCHCTBUS C
JICHCTBUTEIILHBIMU YMCIIAMHU.

Pasmepbl O0OBEKTOB OKpYIKAIOMIETO MHpA, JIUTEIHLHOCTH IMPOIECCOB B
OKPY>KaOIIEM MUpE.

[IpubmmkE€HHOE  3HAYCHUWE  BEJIMYMHBLI, TOYHOCTH  IPUOJIMKCHHS.
Oxpyrnenue uncen. [Ipukujgka v olieHKa pe3yJIbTaTOB BHIUMCIICHUM.

YpaBHeHHsl M HEPABEHCTBA

JInHelriHoOe ypaBHeHHUE. PellieHre ypaBHEHUM, CBOASAIIUXCS K JUHEHHBIM.



KBanpatHoe ypaBHeHue. PelieHwe  ypaBHEHUM, CBOJSIIMXCS K
KBaJpaTHbIM. bukBajpaTHOoe ypaBHeHHE. [Ipumepbl penieHus ypaBHEHHH
TPEThEe M YETBEPTOM CTEIICHEH Pa3I0KEHUEM Ha MHOXKHUTEJIH.

Pemenne npoOHO-pallMOHANBHEIX YpaBHEHHUH. Pelienre TeKCTOBBIX 3a1ad
ajareOpanyecKuM METOIOM.

VpaBHeHHE ¢ IBYMS IIEpEMEHHBIMH U ero rpaduk. Pemenne cucteM aByx
JIMHEMHBIX YpaBHEHUW C JBYMs I[EPEMEHHbIMU. PelieHue cucteM JByX
YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APyroe — BTOPOM CTEIICHM.
I'padraeckas “HTEpHOPETALIHS CUCTEMBI YPABHEHUH C IBYMSI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4U alreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PenieHne nuHEMHBIX HEPABEHCTB C OJHOM NEpeMEeHHOM. Penienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHoM. KBajapaTHbIE HEpaBEHCTBA.
I'padmaeckass mHTEpIIpeTalss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMU.

OyHKIUH

KBanparnunas ¢ynkmus, e€ rpaduk u cBoiictsa. [lapaboira, KoOpaUHATEI
BEPIIMHBI 1apa00JIbl, 0OCh CHMMETPHUH ITapadoJIbL.

I'paduku bysxumit: y =kx, y =hkx + b, y =k, y=x3, y=Vx, y = x| u
UX CBOMCTBA.

Yuc/ioBble NMOCTIEI0BATEIHLHOCTH 1 NIPOTPeCcCHU

[ToHsiTME YMCIIOBOM MOCJEIOBATEIBLHOCTH. 3aJjaHUe TOCIEI0BATEILHOCTH
peKyppeHTHOU (GOpMYJIOH U (POPMYIIOH 1-TO YJICHA.

ApudmeTndeckas U reoMeTpudeckas mporpeccur. Gopmyibl #-TO YiIeHa
apu(pMeTHIECKOM M TEOMETPHUUYECKOM ITPOrPECCH, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHne 4aeHOB apH(METHUYCCKON M T'€OMETPHUYECKOM IpOrpeccuit
TOYKaMH Ha KOOPJAMHATHOM MIOCKOCTH. JINHEWHBIN M SKCIIOHCHIIMAIbHBIN POCT.
CnoXHbIE MPOIIECHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yJabTaThl OCBOCHHS MPOrpaMMbl yd4eOHOro Kypca
«AnreOpay XapaKTepH3yIOTCS:

1) naTpuoTHYeCcKO€e BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCUHUCKON
MaTEMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTIDKEHHSM POCCHHCKHX
MaTE€MaTHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJbI, K UCIOJb30BAHUIO ATHUX
JTOCTIDKCHUH B IPYTUX HAayKax U IMPUKIATHEIX chepax;

2) rpa:xxaaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHCHUIO OOSI3aHHOCTEH IpakJaHHHA M pealM3aluu
€ro IIpaB, IIPEJACTABICHHEM O MAaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHHS
pPa3IUYHBIX  CTPYKTYp, SBICHUM, MPOLEAYp TpakJaHCKOro oOIIecTBa
(HampuMep, BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO DSTHYCCKUX
MpoOJIeM, CBS3aHHBIX C MNPAKTHYCCKUM HPUMECHCHHEM JOCTIOKCHUM HAYKH,
OCO3HAHHMEM BaXHOCTH MOPAIbHO-3THYECKUX IPHHIMIIOB B JCATCILHOCTHU
YYEHOTO;

3) TpyA0BOE BOCIIMTAHHUE:

YCTQaHOBKOM Ha AaKTHBHOE yYacTHE B PEIICHHHM NPaKTUUYECKUX 3a7ad
MaTeMaTUYECKON HampaBIICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOTO
00pa3oBaHUs Ha MPOTHKCHUN BCEH JKU3HHU IS YCIICITHON IPpodeCcCHOHAIbHOMN
JIESATCILHOCTH M Pa3BHTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBEIM BBIOOPOM U
IIOCTPOCHHEM HWHJIMBUIYAJIbHOM TPAacKTOPUH OOpa3OBaHHMS M JKU3HCHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBECHHBIX ITOTPEOHOCTEH;

4) hcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY W 3CTETHYECKOMY BOCIPHUITHIO
MaTEeMaTHYCCKUX OOBEKTOB, 3aJad, PCIICHUMN, PacCyXICHUN, YMECHUIO BHJICTH
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 NO3HAHUSA:

OpPUCHTALlMEd B JICATCIHPHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIpEICTaBJICHMI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOIBI
1 00IecTBa, MOHUMAHUEM MaTEMAaTHYSCKON HAayKH KakK cepbl YeI0BECUCCKOM
JeSITeIbHOCTH, ATAllOB €€ Pa3BUTHUS U 3HAUYUMOCTH ISl Pa3BUTHS IIUBUIIN3AINH,
OBIIaJICHUEM S3BIKOM MaTEeMaTHKH M MaTEeMaTHYSCKOM KyJIbTypoOH Kak
CPEICTBOM IIO3HAHWUS  MHpa, OBJAJCHHEM IPOCTEUINIMMH  HaBBIKAMU
HCCJIEI0BATEIbCKOMN IeSITeIbHOCTH;

6) ¢duznueckoe BocnmuTaHue, GopMUPOBaAHHE KYJIbTYPHI 310POBbSI H
AMOIMOHAJIBLHOI0 0J1ArONMOJIyYnsi:

TOTOBHOCTBIO NMPHUMEHSATh MaTEeMaTHUYCCKHE 3HAHHUS B HMHTEpPEcax CBOETO
3J0pOBbS, BEACHHUS 3I0poBOro oOpa3a JKW3HH (340pOBOEC  IIUTaHHE,
cOaJaHCUPOBAHHBIM PEXKUM 3aHATHH W OTAbIXa, pEryjspHas (H3HUEeCcKas
aKTUBHOCTB), C()OPMHPOBAHHOCTHIO HaBBbIKa pe(ICKCHU, NPU3HAHUEM CBOCIO
IIpaBa Ha OIMIMOKY M TAKOT'O K€ IIpaBa JPyroro 4ejaoBeKa;

7) 3Ko0JI0rH4YecKoe BOCIIMTAHUE:

OpUCHTAllMe Ha IPUMEHCHHE MAaTEeMAaTHYCCKMX 3HAHWHN I PEIICHUS
3a7a4 B 00JIACTH COXPAHHOCTH OKPY KAIOIIEH Cpebl, INIaHUPOBAHUS IIOCTYIIKOB



M OLIEHKH WX BO3MOJXKHBIX ITOCJICICTBUI JUII OKPYKaIOIIEH Cpejbl, OCO3HAHHEM
I100aJbHOTO XapaKTepa dKOJOTHYECKHUX IPOOJIEM M ITyTEH UX pElIeHUS;

8) amanranmusg K M3MEHSIOIIMMCH VCJIOBHSM CONHAJBLHOM H
NMPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHMSAX HEOIPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH Yepe3 IPAKTHYCCKYIO JEATEIbHOCTh, B TOM
Yyyclie YMEHHWE YYUTBhCA Yy JPYTUX JIIOJEH, IpHOOpeTaTh B COBMECTHOM
JIeITEJIbHOCTH HOBBIE 3HAHMS, HABBIKA M KOMITETCHIIMN U3 OIBITA APYTHX;

HEOOXOJIUMOCTBI0O B (DOPMHUPOBAHMH HOBBIX 3HAHUW, B TOM YHCJIE
hopmynupoBaTh UJEH, MOHATHS, THIIOTE3bI 00 OOBEKTaX M SBJICHHUAX, B TOM
YylCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JC(PUIIMTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYalldi0, BOCIPHHUMATH
CTPECCOBYIO CHTYAIlMI0 KaK BBI30B, TPEOYIOMIUI KOHTPMEpP, KOPPEKTUPOBATH
IIPUHAMAEMBbIC PEIICHHUS W JCHCTBHSA, (OPMYJHUPOBATHL U OIICHUBATHL PHCKH H

MTOCJICICTBUS, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUA

Ba3oBble Jijornueckue AeiicTBHA:

e BBISABIISITH u XapaKTepHU30BaTh CYIIIECTBCHHbIC MpU3HAKHU
MaTEeMaTUYECKUX OOBEKTOB, MOHITUM, OTHOIICHUH MEXKY IOHSITHSIMH,
dbopMyIMpoBaTh omnpeIeacHUs TOHSITHUH, yCTaHaBJIMBATh

CYIIECTBEHHBIM MPH3HAK KIacCHU(HUKAIIMK, OCHOBAHUS i1 0000IeHNs
Y CpaBHEHHUS, KPUTEPHH IIPOBOJMMOTO aHAJIN3a;

e BOCIIpMHUMATh, (OpPMyIUpOBaTH W NPEOOPA30OBBHIBATH CYIKICHHS:
YTBEPJAUTEIbLHBIE M OTPHIATENbHBIE, €IUHUYHBIC, YACTHRIC W OOIIHe,
YCJIOBHEIE;

e BBLISBIATH MaTeMaTHYECKHWE  3aKOHOMEPHOCTH, B3aMMOCBSA3H U
IIPOTHBOpPEUHsl B (akTax, JaHHBIX, HAOIIONECHUSIX M YTBEPKICHHUSIX,
npeyiaraTb  KPUTCPUHM  JUIS  BBIABICHHMS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUNI;

e JICJIATh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, HCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeJIbCTBA MaTEMaTHYECKUX YTBEPIKICHUU (IPsSIMbIC U

OT  MPOTHUBHOIO), MPOBOJIMTH  CAMOCTOSITEJILHO  HECJIOKHbBIC
JI0Ka3aTeIbCTBA MaTEeMaTHYECKHX (haxToB, BBICTpanBaTh
apryMeHTaIulo, IIPUBOJAUTH IIPUMEPHI u KOHTPIIPUMEDHI,

000CHOBEIBaTh COOCTBEHHBIC PACCYKICHUS;

e BBEIOHMpATH CIIOCOO pEIICHHS y4eOHOU 3amauM (CpaBHHMBATH HECKOJIBKO
BApHAHTOB pEIICHMS, BHIOMpATh HaMOOJIEe MOAXOMAIINM C Y4IETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPHTCPHUEB).

ba3oBble ucciienoBaTe/IbCKUE 1eCTBUS:

e HCIIOJB30BaTh BOIPOCH KaK HCCICAOBATCIbCKUNA  HMHCTPYMCHT
MO3HAHUS, (POPMYJIUPOBATH BOIPOCHI, (PUKCHUPYIOMIKE MHPOTHBOPEUYUE,
Ipo0JIeMy, CaMOCTOSITEIBHO yCTAaHABIMBATh HMCKOMOE H JaHHOE,
(¢hopMHpPOBaTh TUIIOTE3Y, apPIYMECHTHPOBATh CBOIO IMMO3UIINIO, MHCHHE;

e IIPOBOJIUTH IO CAaMOCTOSTCIHLHO COCTABJICHHOMY IUIAHY HECIOXHBIN
OKCIICPUMCHT,  HEOOJIBIIOE  MCCIACAOBAHHE 110  YCTAHOBJICHHIO



OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKIY COOOI;

CaMOCTOSTEIBHO d)opMmepOBaTb 0000IIIEHNST M  BBIBOJLI  IIO
pe3yabTaTaM IPOBEAEHHOTO HAOIIOACHMS, HCCIICIOBaHMS, OICHHUBATH
JIOCTOBEPHOCTBD MOJIYUEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHNH;
IIPOTHO3HUPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJIBUTaTh
IIPEIIOJIOKEHHMS O €r0 Pa3BUTUM B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBJISATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HMH(OPMAIMH, JAHHBIX,
HEOOXOJUMBIX ISl PEIICHUS 3a/1a4H;

BBEIOHMpATh, aHAIM3HPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH
UH(MOPMALIHIO Pa3INYHEIX BUIOB U (DOPM MPEICTABIICHUS,

BBEIONpATh (OpMYy IIpPEACTABICHHUS HH(POpMAIMK M HILIFOCTPUPOBATH
pelIaemMble 3aJa4d CXEMaMH, JuarpaMMaMM, WHOH TpadHKOH H HX
KOMOMHAIIUSIMU;

OIICHMBATh HAJIEKHOCTh MH(POPMAIUK 110 KPUTEPHIM, MPEIIOKCHHBIM
YUIUTEIIEM WIH C(OOPMYIHPOBAHHBEIM CaMOCTOSTEIIHHO.

KoMMyHHKaTHBHbIE YHHBEPCaJIbHbIE YUeOHbIE el CTBUA:

BOCIIPHHUMAThL U (POpMYIIHpOBaTh CYXKICHHS B COOTBETCTBUHU C
YCIOBHSIMH M LEISIMU OOIIECHHS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOI0 TOYKY 3pEHHS B YCTHBIX M IIHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHCHHUS 10 XOAYy PEIICHHS 3aJa4d, KOMMCHTHPOBAThH ITOTYYCHHBIN
pe3yJIbTaT;

B X0J¢ OOCYXKICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIacMOI
TEMBbI, IIPOOJIEMEBI, pelllacMON 3aJauH, BEICKA3bIBaTh WJICH, HAICJICHHBIC
Ha IIOWCK PEHICHHS, COIOCTABIISATH CBOM CYXACHHUS C CYXKICHUSIMU
JPYIUX yYaCTHHKOB JHaiora, OOHAapyKMBAaTh Pa3iIMYHE U CXOJICTBO
MO3UIIUM, B KOPPEKTHOH (opMe (OpMYyIHUPOBATH pPa3HOIJIACHS, CBOU
BO3PaKCHUSI;

IPEJACTABIATh  PE3yJbTaThl  PEIICHHUS  3aJadd, DKCICPHUMCHTA,
UCCIICIOBAHUS, IIPOCKTa, CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4YE€TOM 3aJad INPE3CHTAllMH M OCOOCHHOCTEH
ayJIUTOPUH,

IIOHHMaTh H  MCIOJL30BAaTh  IPCUMYINECTBA  KOMAaHIHOH U
UHIWBUIYaJIbHOM pabOTHl IPH PEIICHUH YYSOHBIX MaTeMaTHYCCKHX
3a7ad4;

IPUHMMATh  I[CJIb  COBMECTHOM  JIEATEIBHOCTH,  IUJIAHHPOBATh
OpraHu3allii0 COBMECTHOM pabOThl, pacupeAcisaTh BHILI padoT,
JIOrOBapuBaThCs, 00CYKAaTh MPOLIECC M PE3YyJILTAT PadOTHI, 0000IAaTh
MHEHUS HECKOJIBKHUX JIIOJICH

y4aCcTBOBaTh B TIPYHIOBBEIX (opmax paboTel (0OCYXICHHSA, OOMEH
MHCHHUSIMH, MO3IOBBIC IITYPMbI U JPYyIHe), BBHIIOJNHITH CBOK 4acTh
paboOTBl M KOOPAWHHPOBATH CBOU JCHCTBUS C JPYTHMH YJICHAMH
KOMaH/IbI, OIICHHBATh KAU4eCTBO CBOETO BKJIAJa B OOIIMI IPOAYKT IIO
KPHTEPHUSM, CHOPMYIUPOBAHHEIM YUYaCTHUKAMHU B3aUMOICHCTBHSL.

PeryasiTuBHBI€ YHUBEpPCAJbHbIE YUeOHbIE TeHCTBHS
Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABIATh IUIAH, AITOPUTM PELICHMS 3aja4n (MM
€ro 4YacTbh), BBIOMpATh CIIOCOO pEHICHHS ¢ YYETOM HMCIOIIUXCS
pEeCypcoB M COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATH BAPHAHTHI PEIICHHUH C YIETOM HOBOM MH(OpMAaIUH.



CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJLIEKT:

e BIIAJIETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Mpormecca u
pe3yJibTaTa pelIeHUsT MaTEMaTHICCKOM 3a/1a4M;

e TIPEABHUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PCIICHUU
3a7a4d, BHOCHUTH KOPPEKTHBBEI B JEATCIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIIHCTB, HAMACHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTCH;

e OIICHMBATh COOTBETCTBHEC pe3yJbTaTa ACATCIIBHOCTH IIOCTABJICHHOM
eI M YCIOBUSM, OOBSACHATH NPUYUHBI JIOCTHDKCHUS WU
HEJIOCTIDKCHUS 1€, HAXOJWTh  OMmMOKy, JaBaTh  OILCHKY
IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 KJacce OOyYarOIIUKCS TOJYYHUT CIICIYIOIIUE
MIPEIMETHEIC PE3YJIbTATHI:

Yuciaa v BbIYHCICHUA

BeinmonHATh, coderass yCTHBIC M IMHChbMEHHBIC ITPUEMBI, apH(PMETHUICCKUE
JICUCTBUS C PallMOHAJIBHBIMH YUCIIAMU.

HaxoauTh 3HaYEHMS YHCIIOBBIX BBIPAKCHMH, IIPUMEHSITH Pa3HOOOpa3HEIC
CIIOCOOBI W NPHEMBI  BBIYMCICHHS 3HAUYCHUN APOOHBIX  BBIPAKCHHH,
coJiepIKaIuX OOBIKHOBEHHBIE U JIECATHYHBIC IPOOH.

Ilepexoauth OT OHOM (hOPMBI 3aIIKCH YHCEN K ApYyroi (mpeoOpa3oBEIBaTh
JIECATUYHYIO Ap0o0b B OOBLIKHOBEHHYIO, OOBLIKHOBCHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOB).

CpaBHUBATh U YIIOPSA0YMBATh palliOHAILHBIE YUCIA.

OxXpyriIsTh yncna.

BEITIOJHATE TIPUKHAKY MW OIEHKY pe3yjbTaTa BBIYKMCICHHH, OIICHKY
3HAQUCHUN YHCJIOBBIX BBIpAKCHHUN. BBINOJIHATL ACHCTBUS CO CTEICHSIMHU C
HaTypaJbHBIMH IOKAa3aTEIISIMH.

I[IpyuMeHAT, TIpU3HAKW  JCJIUMOCTH, pa3JIOKEHHE Ha  MHOMKHUTEIU
HaTypaJabHBIX YUCEIL.

PemaTts mpakTHKO-OpUEHTUPOBAHHBIC 3aJa4l, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYHUH, IIPOIOPIHUOHAIBHOCTRIO BEIWYHH, MPOILCHTAMH, WHTCPIPETUPOBATH
pe3yNbTaThl peIICHUS 3adad ¢ y4ETOM OrpaHMYCHUM, CBSI3aHHBIX CO
CBOMCTBAMU paccMaTpUBaEeMbIX 0OBHEKTOB.

AlredOpandecKkue BbIpaKeHHUA

Hcnonp3oBaTh  aareOpamdyecKkyl0  TEPMHHOJIOTHIO M CHMBOJIHKY,
IIPUMCHSATH €€ B IIPOIIECCE OCBOCHUS YUeOHOTO MaTepHuaa.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXKCHHMH NPH 3aJaHHBIX 3HAUCHMIX
IIepPEMCHHBIX.

BoimonHATeE mpeoOpa3oBaHUs I1EJION0  BHIPAXKEHHS B MHOTOYICH
MIPUBEICHUEM ITOJJOOHBIX ClIaraeMBIX, PaCKPBITHEM CKOOOK.

BoInonHATE YMHOXXEHHE OJHOWICHA HA MHOTOWICH M MHOIOYJICHa Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIBI KBaJipaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3JIOKCHUE MHOTOYICHOB HAa MHOXKHTEIU C IOMOIIBIO
BBIHCCEHHMS 3a CKOOKHM OOINEro MHOXHTENISA, TPYIIHPOBKH CllaracMbIX,
MIpUMEHEHUS (POPMYJI COKPAIEHHOTO YMHOKCHHUSI.

[IpumeHsIT, TIpeoOpa3oBaHMS MHOTOWICHOB JUI PCIICHHS Pa3IMYHBIX
3aJ]1a4 U3 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PeaIbHOM IIPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEH C HATypajJbHBIMHU ITOKA3aTEIISIMM IS
peoOpa30BaHUS BEIPAKECHUM.



YpaBHeHNS 1 HEPABEHCTBA

Peurate nuHElHBIE YpaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHSS IIpaBUia
rnepexojia OT HMCXOJHOTO YpPaBHEHUS K paBHOCWIBHOMY eMmy. IIpoBepsTsb,
SIBJISICTCSI JIX YHUCJIO KOPHEM YPaBHECHUS.

[IpumeHsITh TpaduUecKre METOABI IIPH PEHICHUH JIMHEWHBIX YPaBHCHUN U
HUX CHCTEM.

[ToxOupare mpHMEpHl Hap YHCEN, SBISIONIUXCS PEIICHHEM JIMHEHHOTO
YpPaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CTpoHTh B KOOPAMHATHOM INIOCKOCTH TpaUK JIMHESHHOTO YPaBHEHHS C
JIBYMSI TIEPEMEHHBIMH, I10Jb3YSICh Ipa@UKOM, MPHBOAUTH IPHUMEPHI PEIICHUS
ypaBHCHHUSI.

Pemate cuctemMbl ABYX JIMHEHMHBIX YPaBHEHUM C JBYMS IIEPEMCHHBIMH, B
TOM YHCJIC TPaPUUSCKHU.

CocTaBisaTh W pelIaTh JUHEHHOE YpaBHCHUE WM CHCTEMY JIMHEHMHBIX
YpPaBHEHHUM I10 YCJIOBHIO 3aJa4yd, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJlauM MOJIyYCHHBIN pe3yabTarT.

OyHKIUH

MN300pakaTh Ha KOOPAMHATHOM IIPSIMON TOUYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpJWHATaM, Jy4Hd, OTPE3KH, WHTEPBAaJbl, 3allMCHIBATh UYHCJIOBBIC
MIPOMEXKYTKH Ha alNreOpandecKoM sI3bIKE.

OrmeuaTh B  KOOPAWHATHOM  IUIOCKOCTHM TOYKH MO  3aJaHHBIM
KOOpJHWHATaM, CTPOUTh rpaduku JTUHEHHBIX (yHKOuA. CTpouTh Tpadux
ynknun y = [x|.

OmnmceiBaTh C NOMOIIBIO (YHKIWM HM3BECTHBIC 3aBHCUMOCTH MEKIY
BEJIUYMHAMM: CKOPOCTh, BpPEMs, PACCTOSIHME, 1I€HA, KOJMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTE, BpEMs, 00bEM padOTHI.

Haxonuth 3HaYCHNE (QYHKIIUH 110 3HAYCHHUIO €& apryMEHTa.

ITornmats rpadudeckuii ciocod mpeACTaBICHUS U aHaIu3a HHGOPMAIIHH,
M3BJICKATh W HMHTSPIPETHPOBATh HHOOPMAIUIO W3 T'pad@UKOB pPeaJbHBIX
MPOLIECCOB 1 3aBUCUMOCTECH.

K koHmy oOyuenus B 8 KkJjacce oOy4arOIIUKCS MOJYYHUT CIICIYIOIIUE
MpeaMETHBIC PE3yIbTaThI:

Yucaa v BbIYMCIEHUSA

Hcnonp30BaTh HavaabHbBIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIIHLHBIX
yyucell Uil CPaBHEHUS, OKPYIVICHHS H  BBIUHCICHUM, U300pakaTh
JICMCTBUTEIILHBIC YHCJIa TOUKAMHM Ha KOOPAUHATHON MPSMOM.

[IpuMeHITh TOHATHE apH(PMETHYSCKOTO KBAAPATHOI'O KOPHS, HAXOJHTh
KBaJIpaTHBIC KOPHU, UCIIOJIB3Ys IIPH HEOOXOIUMOCTH KAIbKYJISATOP, BBIIIOIHSITh
peoOpa3oBaHMsl BBIPAKCHUM, COJCPIKAIIMX KBaApaTHBIC KOPHH, HCIIOJIB3YS
CBOMCTBa KOPHEH.

Hcnonb30BaTh 3amucy OOJBIIMX U MaJIbIX YUCEI C TOMOIIBIO IECATUYHBIX
JIpooOei u creneHel uyncna 10.

AJredpandeckue BbIpaKeHHsI

[IpyuMeHAT, MOHATHE CTENEHM C IICJIBIM II0KAa3aTeiIeM, BBIIOIHITH
1IpeoOpa3oBaHMs BEIPAKCHUI, COAEPIKAIINX CTCIICHH C ICIBIM ITOKA3aTCIICM.

BoInoiHATE TOXIECTBEHHEIE ITPe00pa30BaHMs PAllHOHAILHBIX BEIPAKCHUIN
Ha OCHOBE IIpaBUJI ACHCTBUM HaJ MHOTOWICHAMH U alTre¢OpandeCKUMH IPOOSMHU.

PacknanpiBaTh KBaipaTHBIM TPEXUJICH HA MHOXKHUTEJIH.

[IpumeHsITs TpeoOpa3oBaHus BEIPAKCHUN IS PEIICHUS Pa3IUYHBIX 33134
13 MaTeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEaIbHOM MPAKTHUKH.

YpaBHeHNS U HEPABEHCTBA



Pemats nuHeHbIC, KBaJApaTHBIC YPABHEHUS M pallMOHAIbLHBIC YPABHCHUS,
CBOJAIIMECS K HUM, CUCTEMbI ABYX YPAaBHEHHUM C JIBYMsI IEPEMEHHBIMH.

[IpoBOANTE MpOCTEHIIINE UCCIIEAOBAHUS YPABHECHUN U CUCTEM YPaBHEHMH,
B TOM 4YHCIIC C IPUMEHEHHEM Trpad®HUYCCKUX IPEIACTaBICHUM (yCTaHABIMBATD,
HMEET JIM yPaBHCHHUE WJIM CUCTEMa YPAaBHECHUW PEIICHUS, €CId HMEET, TO
CKOJIBKO, ¥ IIpOYee).

IlepexoauTh OT CIIOBECHOM (hOPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJEIU C IOMOIINBID COCTaBJICHUS YPaBHEHUS WJIM CHCTEMbl YpaBHECHUM,
HHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3adayd IIOJYYEHHBIN
pe3yJibTar.

[IpuMmeHsAT, CBOMCTBA YHCJIOBBIX HEPABEHCTB JJISI CPAaBHEHHS, OIICHKH,
pelIaTh JIMHEWMHbIC HEPABEHCTBA C OJHOM IEPEMEHHOM M HUX CHUCTEMBI, J1aBaTh
rpaMYeCKy0 HJUTIOCTPAIIMI0 MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUH

IToHMMATh U MCIIOIL30BaTh (DYHKIMOHAILHBIC HOHSATHS U S3BIK (TCPMHUHEI,
CHMBOJIMYECKHE 0003HAUCHMS), ONPEACIIATh, 3HaUCHUE (DYHKIUH 110 3HAYCHUIO
apryMeHTa, OIPEACIISITh CBOMCTBA (DYHKIIMH 110 ¢€ TpadHKy.

CrtpouTts rpaduku IeMeHTapHbIX QYHKIINN BUA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBON
dbyHKIUU 110 €€ TpaduKy.

K koHmy oOyueHus B 9 KJjacce OOyYarOIIUMNUCS TOJYYUT CICIYIOIIUE
IIPEAMETHBIC PE3YJIbTAThI:

Yucia v BbIYUCJIEHUA

CpaBHMBATh U YIOPSIOUYMBATh PAllMOHAJIbHBIC U UPPALIMOHAILHBIC YKCJIA.

BrimonaaTe apudmernyeckne ACUCTBUSA C PallMOHAIBHBIMUA YHCJIAMH,
coueTass YCTHbIE M THCBMEHHBIC IIPUEMBI, BBIMNOJHATL BBIUMCICHUS C
UppalMOHAIbHBIMU YHCJIAMHU.

HaxoauTh 3HadyeHHs CTEICHEH C IEIbIMHM MOKa3aTelIsIMU U KOPHEH,
BBIYUCIISITh 3HAYCHMS YMCIIOBBIX BBIPAXKCHU.

OxpyrisaTh ASUCTBUTEIBbHBIC YMCIIA, BBINOJHATH IPHUKUIKY pe3yJbTara
BBIYMCIICHUH, OIIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHEHHBIC W KBaJIpaTHBIC YPABHEHUS, YPAaBHEHUS, CBOJAIIMECS K
HUM, IIPOCTCHINNE JPOOHO-pAIlMOHAILHBIC YPABHCHHS.

Pemiate cucteMbl ABYX JIMHEHHBIX YpaBHEHUM C ABYMS IEPEMEHHBIMH U
CHUCTEMBl JBYX YpPaBHEHUM, B KOTOPBIX OJHO YpaBHCHHE HE SBISCTCS
JIMHCHUHBIM.

Pemares TekcTOBBIC 3amauM anreOpandyecKUM CIocOOOM ¢ ITOMOIIBIO
COCTaBJICHUS YpaBHECHUS WJIM CHCTEMbl JIBYX VypaBHEHHH C JAByMs
IIEPEMCHHBIMU.

[TpoBoaMTHE MpPOCTEHIIINE UCCICAOBAHUS YPABHCHUN M CUCTEM YPaBHECHMHU,
B TOM YHCJIE C IIPUMCHCHHEM TIpadHUYCCKUX NPESACTABICHUM (yCTaHABIMBATh,
MMEET JU ypaBHEHUE WJIM CHCTEMa YypaBHEHHUH pEIICHUS, €CIM HMEET, TO
CKOJIBKO, U IIpoYee).

Pemares nuHEliHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPAaBCHCTBA, M300pa)kaTh
peIlIeHrEe HEPABCHCTB Ha YKMCJIOBOM IPSIMOIi, 3alIMChIBATh PEIICHUE C MOMOIILIO
CHMBOJIOB.



Pemars, cucTeMBbl JHUHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOYAIOIIME KBaJpaTHOE HEPABECHCTBO, H300pakaTh pEIICHHE CHUCTEMBI
HEPABECHCTB Ha YMCJIOBOM IMPsIMOM, 3aIllMChIBaTh PELUICHHE C [OMOIIbIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPH PEIICHUHM pa3IMYHBIX 3a/a4.

OyHKIUH

Pacnio3naBath (pyHKIMM W3ydeHHBIX BHIOB. [loKa3pIBaTh CXeMaTHUECKU
pacmooXeHne Ha KOOPAMHATHOW TUIOCKOCTH rpaduKkoB QyHKIUH BUaa: y = kx,
y=ke+b y=ki y=ax2+bx+c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH KOd(PPUIIMEHTOB, ONMKUCHIBAThH CBOMCTBA (DYHKITUH.

Crpoutb 1 n300pakaTh CXeMaTHUUCCKH I'padUKU KBaAPATHUHEIX (DYHKIIUH,
OIMCHIBAaTh CBOMCTBA KBAJPAaTHUYHBIX (DYHKIUI 110 UX IpadHKaM.

PacniosnaBate KkBaapaTHuHylo (yHKOHIO 10 (Qopmyle, IIPUBOIUTH
IIPUMEPHI KBaAPaTUYHBIX (DYHKIHN U3 pealbHOM KU3HH, PU3UKH, TCOMETPHUH.

YucaoBble MOCJIe10BATEILHOCTH U IPOTrPEeCCUH

PacniosHaBaTh apu(METHYECKYI0 U T€OMETPUUYECKYIO IIPOIPECCHUH IIPU
pa3HBIX crioco0ax 3aJaHus.

BoInoNHATE BBIUKMCICHUS C HCIOJIB30BaHHEM (POpMysI nN-ro diieHa
apu(pMeTHIECKOM B TEOMETPHUUYECKOM ITPOIPECCH, CYMMEI IIEPBBIX N YJICHOB.

N300pakaTh YICHBI IIOCIIEAOBATECIBHOCTH TOUYKAMHM Ha KOOPJIWHATHOM
IJIOCKOCTH.

PemaTe 3agaun, cBSI3aHHBIC C YUCIOBBIMH MOCJICAOBATECIIBHOCTIMH, B TOM
yuciie 3aJa4d M3 PEaJbHOM JKHM3HM (C HCIOJIB30BaHUEM KaJIbKYJISATOpA,
IU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM
MPorpamMmbl

KoanuecTBo 4acoB

Bcero

Kontpo
JIbHBIE
padoTbI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCH €
yueToMm padoueil MporpaMmmbl
BOCIIUTAHUS

Yucia ¥ BEIYHCIIEHUSA.
Pammmonansabie uncia

25

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

Jluanoru, HampaBlIeHHblE Ha IMOHMMaHHE
MaTeMaTHYeCKOM Hayku Kak chepbl
YeJI0OBEYECKONW JIeSTeIbHOCTH, 3TaloB €€
pPa3BUTHUA M 3HAYUMOCTU [UIsI Pa3BUTHS
OUBWIN3ALUN,  OBJIAJICHUEM  SI3BIKOM
MaTeMaTHKU u MaTeMaTHYECKON
KyJIbTYpOH KaK CpEICTBOM IIO3HAHHUS
Mupa

Anrebpanyeckue BbIpaKEHUS

27

bu6moreka [JOK
https://m.edsoo.ru/7f415b90

Jluanoru, HampaBlIeHHblE Ha MOHMMaHHE
MaTeMaTHYeCKOM Hayku Kak cdepbl
YeJI0OBEUECKONW JIeSTeIbHOCTH, 3TaloB €€
pPa3BUTHUA M 3HAYUMOCTU [UIsI Pa3BUTHS
OUBWIN3ALUH,  OBJIAJICHUEM  SI3BIKOM
MaTeMaTHKU u MaTeMaTHYECKON
KyJIbTYpOH KaK CpEICTBOM IIO3HAHHUS
Mupa

Koopaunats! u rpaduku. OyHKIIMN

24

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

Jluanoru, HampaBlIeHHblEe Ha IMOHMMaHHE
MaTeMaTHYeCKOM Hayku Kak cdepbl
YeJI0OBEUECKONW e TeIbHOCTH, 3TaloB €€
pPa3BUTHUA M 3HAYUMOCTU [UIsI Pa3BUTHS
OUBWIN3ALUH,  OBJIAJICHUEM  SI3BIKOM
MaTeMaTHKU u MaTeMaTHYECKON
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KyJbTYpOH KakK CpEICTBOM IO3HAHHUS
MHpA

YPaBHCHI/IH " HECPABCHCTBA

20

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

Jwuanoru, HampaBlICHHbIE HAa MMOHHUMAaHUE
MaTEeMaTHYECKOH Haykd Kak cdepsl
YEJIOBEYECKON JIESATENBHOCTH, 3TAlloOB €€
pa3BUTHUS U 3HAYUMOCTU JUISI Pa3BUTHS
UMBWINA3Al[MM,  OBJIAJICHUEM  SI3bIKOM
MaTe€MaTHKH u MaTeMaTUYECKON
KyJbTYpOH KakK CpEICTBOM IO3HAHHUS
MHpA

[ToBTOpenue u 06001IeHNE

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

TBopueckue pabOTHI, HANpPaBJICHHBIC Ha
TOTOBHOCTD u CTIIOCOOHOCTh K
MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caMo00pa30BaHMUI0 HA TNPOTSDKEHUU BCEH
KHU3HH, TOTOBHOCTb K  aKTUBHOMY
YYaCTHIO B PEIICHUH PAKTUUCCKUX 337124
MaTeMaTHIECKOHN HAIpaBJICHHOCTHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne
n/n

HaumenoBaHue pa3ieioB U TeM
NPorpaMmbl

KoaunuyecTBO 4acoB

KonT.
padoThI

Bcero

DJIEeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buapl gesiTeJIbHOCTH
00y4arouuxcs ¢ yuyeTom padoueii
NMPOorpaMMbl BOCIIUTAHMS

Uucna u Beruucienus. KBagpaTtHsie
KOpHH

15

https://m.edsoo.ru/71417af8

Huanory, HaIlpaBJICHHbIE Ha
MMOHMMAaHUE MaTeMaTHYEeCKOH HayKu
Kak cepsr YEJI0BEYECKOU
JESTEIbHOCTH, 3TAloB €€ Pa3BUTHUS
U 3HAUYUMOCTH  JUISl  Pa3BUTHUSA
LUBWIN3ALUH, OBJIAZICHUEM SI3BIKOM
MaTeMaTUKd M  MaTeMaTU4eCKOMH
KYJbTypOH Kak CpPEeACTBOM

IO3HaHHWA MHpPa

Yucna u Beruncnenus. CTeneHs ¢
OCJIbIM ITOKA3aTCIIEM

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

Muanorn, HaIlpaBJICHHBIE Ha
MMOHMMAHUE MaTeMaTUYECKONH HayKu
KaK cepsl
JESATENIBHOCTH, JTAloB €€ pa3BUTHUSA

n 3HAa4YNMOCTHU I Pa3BUTHUA

YeJIOBEYECKOU

LMBUJIN3ALMHU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKd W  MaTeMaTU4eCKON
KYJbTypOH Kak CpPEeACTBOM

IO3HaHHWA MHpPa

AnreOpanueckue BbIpaKEHUS.
KBanpaTHslil TpéxuieH

bu6mmoreka [JOK
https://m.edsoo.ru/71417af8

[IpakTuky™mbl, HallpaBJI€HHbIE Ha
IIOHUMAaHHE MAaTEMAaTUYECKOW HAyKH
KaK cepsl YeJI0BEYECKOU

ACATCIIBHOCTH, OTallOB eé Pa3BUTHUA



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
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
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
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

U 3HAYUMOCTH  JUISL  Pa3BUTHS
LMBUJIN3ALUH, OBJAJECHUEM SI3bIKOM
MaTeMaTUKd U MaTeMaTHYeCKON
KyJIbTYpOi KaK CPEICTBOM
[IO3HAHUS MHpa

AnreOpanueckue BbIpaKeHUSI.
Anrebpanueckas 1poob

15

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

TBopueckue paboThl, HalpaBJICHHBIE
Ha IIOHUMaHME MaTeMaTU4YEeCKOH
HayKM Kak cdepbl 4eroBedecKoin
NEeSITeIbHOCTH, dTANoB €€ Pa3BUTHUS
U 3HAYUMOCTH  JUISL  Pa3BUTHS
LIMBUJIN3ALIMH, OBJIAJECHUEM SI3BIKOM
MaTeMaTUKd M  MaTeMaTU4eCKOMH
KyJIbTYypO Kak CpeICTBOM
MIO3HAHUS MHpa

YpaBHEHHUsI U HEPABEHCTBA.
KBanpaTHbsle ypaBHEHUs

15

bu6mmoreka [JOK
https://m.edsoo.ru/71417af8

Huanory, HarpaBJICHHbIE Ha
MIOHUMaHHE MaTeMaTU4YeCKON HayKu
KaK cdepbl
NESITEIbHOCTH, 3TANoB €€ Pa3BUTHUS

YeJI0BEYECKOU

u 3HAYNMOCTU JJIA Pa3sBUTHUA
LMBWINA3AUHU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKd U  MaTeMaTH4eCKOi
KYyJIbTYpOU Kak CpEICTBOM
IMO3HaHWA MHpPa

VYpaBuenus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUI

13

Bbu6moreka [JOK
https://m.edsoo.ru/7f417af8

[IpakTuky™m, HampaBJIE€HHBIA  Ha
MOHMMaHNEe MaTeMaTHIECKOM HayKu
KaK cepsr YEJI0BEYECKOU

ACATCIIBHOCTHU, OTallOB eé Pa3BUTHA
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U 3HAYUMOCTH  JUISL  Pa3BUTHS
LMBUJIN3ALUH, OBJAJECHUEM SI3bIKOM
MaTeMaTUKd U MaTeMaTHYeCKON
KyJIbTYpOi KaK CPEICTBOM
[IO3HAHUS MHpa

VYpaBHEHHsI U HEPABEHCTBA.
HepasencrBa

12

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

TBopueckue paboThl, HalpaBJICHHBIE
Ha IIOHUMaHME MaTeMaTU4YEeCKOH
HayKM Kak cdepbl 4eroBedecKoin
NEeSITeIbHOCTH, dTANoB €€ Pa3BUTHUS
U 3HAYUMOCTH  JUISL  Pa3BUTHS
LIMBUJIN3ALIMH, OBJIAJECHUEM SI3BIKOM
MaTeMaTUKd M  MaTeMaTU4eCKOMH
KyJIbTYypO Kak CpeICTBOM
MIO3HAHUS MHpa

Oyukiuu. OCHOBHBIE TOHITHS

bu6mmoreka [JOK
https://m.edsoo.ru/71417af8

Huanoru, HaIpaBlICHHBIC Ha
MMOHMMAaHUE MaTeMaTHYEeCKOH HayKu
KaK cdepbl YeJI0BEYECKOU
NESITEIbHOCTH, 3TANoB €€ Pa3BUTHUS
u 3HAYUMOCTHU pInIb Pa3sBUTHUA
LMBUJIN3ALMH, OBJIAJECHUEM S3BIKOM
MaTeMaTUKd U  MaTeMaTH4eCKOi
KYyJIbTYpOU Kak CpEICTBOM
IMO3HaHWA MHpPa

Oynkuuu. Yucnosble QyHKINU

Bbu6moreka [JOK
https://m.edsoo.ru/7f417af8

[IpakTuky™m, HampaBJIE€HHBIA  Ha
TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMo00pa30BaHUIO HA MPOTSHKEHUH
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BCEM  JKHM3HU, TOTOBHOCTD K
AKTUBHOMY YYacTHIO B PpELICHUHU
MPAKTUYECKUX 3aja4
MaTeMaTUYECKON HAIPaBJICHHOCTH

TBopueckue paboThl, HANIPABJICHHBIE
Ha TOTOBHOCTH M CHOCOOHOCTH K
MaTeMaTU4YeCKOMY OOpa30BaHMUIO U

10 IoBTopenue i 06obieHue 6 bubnuorexa [JOK caM000pa30BaHUIO Ha MPOTSKEHUU
https://m.edsoo.ru/7f417af8 |Bceit  KU3HH, TOTOBHOCTD K
AKTUBHOMY YYacTHIO B PpELICHUHU
MPAKTUYECKUX 3aja4
MAaTeMaTUYECKON HAIIPABJICHHOCTH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYHEHUKA

Anrebpa, 7 xmace/ Mepsnsk A.l'., Tlononckmit B.b., Sxkup M.C.; monm pemakiuei
[Momonsckoro B.E., O01miecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKuil EHTP
«BEHTAHA-I'PA®»; Axunoneproe obmectBo «3narenscto «IIpocsemienne

Anrebpa, 8 xmace/ Mepsnsk A.l'., Tlononckmit B.B., Sxkup M.C.; monm pemakiuei
[Momonsckoro B.E., O01miecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKuil EHTP

«BEHTAHA-I'PA®»; Akunoneproe obmectBo «3narenscto «IIpocsemienne

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET






