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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 ONOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CTIEUNBACT U3YUCHHE APYTHX IUCHIUILIINH, KaK €CTEeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOO0XOIUMO s
NIPOAOJKEHUs 00pa30BaHUs M B TOBCEAHEBHOMN KU3HU. Pa3BuTHe y 00yyarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH anreOpandecKux
abcTpakiuii, croco0e OTpakKeHHsI MaTeMaTUYECKOW HAYKOW SIBICHUHN U TPOIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MIO3HAHWUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyenune anreOpbl oOecreuyumBaeT pa3BUTHE YMEHHsI HaOIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MHBIILJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepxkaeHUs. OCBOEHUE Kypca alire0phl 00eCeunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarolIMXCsi: OHHU HWCIHONB3YIOT JCIyKTUBHBIE U
WHIYKTUBHBIE PAcCYXXIeHUs, 0000IIeHNe U KOHKPETU3AIUIo, a0CTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpeanonaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSTENIbHON  JIEATENBbHOCTH OO0YyYaloIIMUXCs, IMOATOMY CaMOCTOSITEIIbHOE
pelIeHre 3aa4 SBISETCS pealn3aieil 1esTeIbHOCTHOTO MPUHIINIA 00YyIEeHNUS.

B crpykrype mnporpammel yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHKsl OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKHE
auHuM: «Hucna v BeIUKCICHUSN», « ANTeOpandecKkue BhIpRXECHUS Y, «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxkmas w3 3THX colepiKaTeabHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUCHUS Kypca, B3aUMOJIEHCTBYS C
IPYTUMHU €ro JUHUSMUA. B xome wm3ydeHus yd4eOHOro Kypca oOydaronumcs
MPUXOAUTCS JOTHYECKU PACCYKIIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3u ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTUKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTH4eCKoro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MaremaTtudeckoro s3bika. CopepkaTenpbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHMM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOW MJIs
JabHEHIIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCS
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISi IOBCETHEBHOM
XKU3HU. Pa3BUTHE TOHATHSA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBS3aHO C PAINMOHATBLHBIMH W HPPANMOHATBLHBIMU YHCIAMH, (OPMHUPOBAHHUEM
IPEACTAaBICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOEHHS YHUCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00I1ieMy 00pa30BaHHUIo.



ConeprxaHue IByX anreOpandecKux JIMHUN — « AreOpandecke BhIPaKEHUs
U «YpaBHEHUS] U HEPABEHCTBAa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIUXCS
MaTE€MaTUYECKOIo arrnapara, HeoOXOAMMOro JJid pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M MPAaKTUKO-OPHUEHTHPOBAaHHBIX 3agady. Ha ypoBHe
OCHOBHOTO 00Iero o0pa3oBaHusi y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AlreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHUS MATEMaTUYECKUX MOJENIel, OMUCaHUsl IMpPOLIECCOB H
ABJICHUM peanbHOro Mupa. B 3agaun oOydeHust anredpe BXOIAT TaKXKe
JalbHENIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEO0OXOIMMOTo, B
YacTHOCTH, JMJII OCBOCHHS Kypca HWH(MOpPMATHUKHU, W OBJAJCHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxanne GpyHKIIMOHATHHO-TpahUIECKON JIMHUN HALlEJICHO Ha MOIyYCHHE
o0ydJaronmMucs 3HaHUM 0 (PYHKIMSX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENd
JUTSl OITUCAHUSL M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana CroCOOCTBYET Pa3BUTHIO Yy OOYy4YarOIIMUXCS
YMEHUS UCTIONB30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
NPEICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU LUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yudeOHOMY IMIaHy B 7-9 Kjaccax wu3ydaercsd Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUYAET CJIEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KaHUS:
«HYucna ¥ BBIUMCICHUS», «ANreOpanyecKkue BBIPAKEHUSD, «YPABHEHUS U
HEpaBEHCTBa», « DYHKIIMNY.

Ha usyuenue yuebHoro kypca «Anredbpa» orBogutcsi 306 yacoB: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9
kimacce — 102 gaca (3 yaca B HEZIEIHO).

COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, MEPEX0i OT OJHON (HOpPMBI 3amucu
npoOeit k gapyroil. IloHsTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOPSIOYMBAHUE  pAlMOHANBHBIX Yucel. ApudmeTndeckue IEUCTBHS €
palMOHAIBbHBIMU YHCIIaMu. PemieHne 3a1ay U3 peaibHOM NPAKTUKHW HA 4acTH, Ha
TpoOu.

Crenenb C HaTypaJbHBIM IIOKa3aTeJIeM: OMpelesieHre, MpeoOpa3oBaHUe
BBIpaKEHUI HA OCHOBE OMpPEACIICHUS, 3aUcCh OoNbIKMX yucen. [IporeHThl, 3anuch
IIPOIICHTOB B BHUjE poOU U ApoOH B BHJE MPOICHTOB. Tpu OCHOBHBIC 3a/1aud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEATbHOMN MTPAKTUKHU.



[IpumeHeHMEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Peanbuble  3aBUCHMMOCTH, B TOM  4ucile 1@psMas U oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AuredpanvecKkue BbIPaKEeHUA

[IepemeHHBIE, UNCITOBOE 3HAYEHUE BBIPAXKEHUS ¢ NIepeMeHHOU. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXKTY BETUYMHAMU B BUJIE
(dopmybl. Beruucnenus no popmynam. IlpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEICHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBECHUS MOJO0HBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowiIeHbl. Crenenp MHOrowieHa. CioKeHue, BhIYUTAHUE,
YMHOXEHHE€ MHOIOWICHOB. MOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaaparoB. Pasmoxenue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, IpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHetHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHHOIO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. CoCTaBJIE€HHWE YpaBHEHHH MO
YCJIOBHIO 3a7ja4H. PenieHrne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHU.

JIuneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema AByX
JVMHEVMHBIX ypPaBHEHUW C JBYMsS IEpEMEHHbIMU. PemeHne cucreM ypaBHEHHM
Ccroco0OM TMOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/ad C IMOMOIIbIO
CHCTEM yPaBHEHUM.

DOyHKUUHT

Koopaunara Touku Ha npsmou. Uucnosele mpomMexyTku. Pacctosaue Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AOcuucca U opJauHaTa
TOYKHU Ha KOOpJIMHATHOM miockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMyIaMU.
Urenne rpadukoB peanbHbIx 3aBucumocteil. llonstue ¢ynkuun. I'paduk
dbynknuu. CoiictBa hyuknuii. JInnelinas ¢pynkius, e€ rpaduk. ['paduk GyHxmm
y = |x|. 'paduueckoe pemieHre JIWHEWHBIX YpPaBHEHWW W CHUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KIIACC

YucJia 1 BLIYUCIEHUS

KBagpatueiii kopenb w3 uucia. [loHaTthe 00 uUppalMOHATIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBa apupmMeTHIecKux
KBaJpPaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKEHUN
Y BBIYHUCJICHUSIM. JIeHCTBUTEIbHBIC YMCIA.

CrernieHb ¢ 1IeJIbIM MOKa3zaTesieM U €€ cBoiicTBa. CTaHgapTHas 3aUCh YUCIIA.



AsreOpandecKkue BbIPAKEHUS

KBampaTHpiii  TpE€XuieH, pas3ioKeHUE KBAAPATHOTO  TpEXWIeHAa Ha
MHOXHUTEIH.

AnrebOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi apoOwu.
CrnoxeHve, BBIYMTAaHHE, YMHOXKEHHE, [IeJIeHHE alreOpandecKux ApoOer.
PanmonanbsHbie BhIpaXKeHUs: U UX MPeoOpa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[IpocTetimue npoOHO-paIMoOHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTalMsl YPAaBHEHUI C ABYMSI NIEPEMEHHBIMU U CUCTEM
JUHEUHBIX YpaBHEHUM C JBYMs TEepeMEeHHBIMHU. lIpuMmepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 alredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0HON NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKIUA

[Tonsitue ¢ynkuuu. OOMACTh ONpeNeNIeHUs] U MHOXKECTBO 3HAYEHUU
dbyukiuu. CriocoOsl 3a1aHus PYHKIIHM.

I'padux ¢ynkuun. YUrenune cBoilcTB ¢yHkuuu 1no €€ rpaduxy. IIpumepsr
rpa@uKoB (QyHKIHI, OTPAKAIOIIHUX PEATIBHBIE IPOLECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOMOPIMOHATIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pellIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucjia 1 BBIYUCTICHUSA

PanmonanbHbie uKcna, UPpallMOHAIBHBIC YKCIIA, KOHEUHbIE U OECKOHEUYHBIC
JeCATUYHbIE ApoOU. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIE JeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEKJ1y MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM IIPSAMOM.

CpaBHeHUE JICHCTBUTENBHBIX YHCEN, apuMeThueckue JEeUCTBUA C
JNEUCTBUTEIBLHBIMH YHCIIAMU.

Pa3smepsl OOBEKTOB OKPYIKAIOIIETO MHUPA, JIUTEIBHOCTH MPOIIECCOB B
OKPYXKaroleM MUpeE.

[Mpubnmx€HHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTb MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJabTaToOB BHIYHUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUeE. PemieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM.



KBagpaTHoe ypaBHeHHe. PellleHne ypaBHEHUN, CBOASIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl peleHus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOKUTEIU.

Pemienne npoOHO-pallMOHANbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3a7a4
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne cucTteM IByX YpaBHEHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MUHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemeHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEHCTBA.
I'padmyeckass uHTEpIpeTands HEPaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
IIEPEMEHHBIMU.

DOyHKUUA

KBagparnunas ¢ynkums, e€ rpadguxk u cpoiictBa. [lapabona, KoopAHHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHH ITapadOJIbI.

Ipadukn bysKumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBONCTBA.

YucioBbIE MOCIEI0BATEILHOCTH U IIPOIPecCUm

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTH
peKyppeHTHOH HopMyoi u GopMyJIoi 1-TO YJIeHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opMyinbl #-TO 4jieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJIEHOB.

N3o0pakenne wieHOB apu(METUYECKOH M TEOMETPUUYECKON MpOTrpeccui
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHLMAJIbHBIA POCT.
CI10HBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS MPOTrpaMMbl  y4yeOHOro Kypca
«AnreOpa» XapakTepU3yrOTCs:

1) maTpuoTnyecKoe BOCIMTAHHE:

MPOSABICHUEM MHTEpECa K TMPOIUIOMY M HACTOSIIEMY POCCUUCKOMU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHKEHHSIM  POCCHMCKHX
MAaTE€MaTHUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTIKCHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;



2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakJIaHWHA M pealiu3allii ero
npaB, TMpPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp I'PakJIaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C TMpPaKTUYECKUM TPUMCHEHHEM JIOCTHIXKEHMM HayKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3TUUECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHHE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUHM NPAKTHUUYECKUX 3a]a4
MaTeMaTUYECKOW HaIMpaBJICHHOCTH, OCO3HAaHWEM BaKHOCTH MaTEMaTHYECKOIO
0o0pa3oBaHUsI Ha MPOTSHKEHUU BCEM JKM3HU I yCHENIHOW MpodeccroHaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUTYTBHONU TPACKTOPUH 00pa30BaHUS M )KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K  OSMOIMOHAIBHOMY U  3CTETUUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajiau, PEUICHUW, pacCY>KIECHUM, YMEHUIO BUJETb
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTaIlMe B JCATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, MIPUPOJIBI U
o01lecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeIOBEYECKOU
NEATEeIIbHOCTH, ATANoOB €€ Pa3BUTUS U 3HAUUMOCTH ISl Pa3BUTHUS LUBWIN3ALINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH M MAaTeMaTHYECKOM KYJIbTYypOW KaK CpPeICTBOM
MO3HAHUS MHpA, OBJAJEHUEM TMPOCTEUINIMMHU HaBBIKAMU HCCJIEIOBATEIHCKON
NEeSATEeIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBLHOTO 0JIaronoJIy4ns:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
30POBbs, BEJACHUSA  370pOBOro  o0paza JKM3HU  (370pOBOE  IUTaHWUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM U OTHbIXa, peryispHas Quznueckas
AKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0J10THYeCKOe BOCITUTAHUE:

OpUEHTaIlMel Ha MPUMEHEHWE MAaTeMaTUYECKUX 3HAHUM ISl pelIeHus 3a7a4
B 00JIACTM COXPAHHOCTHU OKPYXAIOIICH cpenbl, IJIaHUPOBAHUSI TOCTYNKOB U
OIIEHKM HMX BO3MOXHBIX MOCIEICTBUN ISl OKPY’)KAIOIIEH Cpeibl, OCO3ZHAHUEM
TJ1I00aJILHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM B MyTEeH X pelieHus;

8) apanTanusa K U3MEHAIIMMCH YCJOBUSM COUMAJILHOW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIIbHOCTh, B TOM YHCIIE



yMEHUE YUYUThCA y JAPYTHUX JIOJEH, MpuoOpeTraTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUS W JACHCTBUA, (OPMYIMPOBATh W OICHUBATh PUCKH U
MOCIIEICTBUSA, DOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble jjoruyeckue JeicTBUA:

e BBISBIIATHh U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIICHUW MEXIYy MOHATHSAMHU, (HOPMYIUPOBATH
ompeAeNieHUs]  MOHATHHA, YCTaHABIMBATh CYHIECTBEHHBIH  IMPHU3HAK
KJIacCU(pHUKAIlMU, OCHOBAaHUSA ANl OOOOIICHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

e BOCIpUHUMATH, (opmynupoBaTh U  MpeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHbIE W OTpUIIATeIbHBIC, €JUHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIE;

e BBIABIAThP  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JeNnaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
POTHUBHOIO), MPOBOAUTH CAMOCTOSATENILHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTU4eCKuX (aKTOB, BBICTPAWBATh APTYMCHTAIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;

e BBIOMpATh CTHOCOO pemieHuss y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Haubonee MNOAXOAAIMINN ¢ Yy4E€ToM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue 1edCTBUS:

e HCIOJB30BaTh BOIMPOCH KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSATENIbHO YCTaHaBIMBaTh KMCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMIO0, MHEHHE;



MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBaHME IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBHIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAaKKE BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBJISITH  HEJJOCTaTOYHOCTh M M30BITOYHOCTH HMH(OpPMALMM, IJaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHMS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh WU HHTEPIPETUPOBATH
UHGOPMAIUIO Pa3IMYHBIX BUAOB U (POPM MpE/ICTaBICHMUS;

BbIOMpaTh (opMy TNpEeACTaBIC€HUS HHPOpPMALMM U WUIOCTPUPOBATH
peliaemMble 3a/layd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAILIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMKA TO KPUTEPUSIM, MPEITIOKECHHBIM
YUUTEJIEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:

BOCHIPUHUMATh M  (QOPMYJNHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIAIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0IeMbl, periaeMoi 3aJjauu, BbICKA3bIBATh UAECH, HAIIEJICHHBIE HA MOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3lindle M CXOJCTBO MO3MIIMMA, B
KOPPEKTHOU (popme GpopMyIrpoBaTh pa3HOIIaCUsl, CBOU BO3PAXKEHHUS;
NOPEACTaBIATh  pe3yJbTaTbl  pEIICHHUs  3aJa4yd,  SKCIEPUMEHTA,
UCCIEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C Y4ETOM 3a/]1a4 MPE3EHTAIMN U OCOOEHHOCTEH ay TUTOPHH;
NOHMMAaTh W HCHOJNb30BaTh  IPEUMYyIIeCTBA  KOMaHIHOM U
UHAMBUYAJIbHOM paboThl NpU pPELIEHUH YYEOHBIX MAaTEMaTH4YECKUX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHON paloOThI, pacmpeneisTb BUABI padOT, TOroBapUBATHCH,
00Cy’KJaTh MPOLIECC U pe3ynbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl WM JPYTHE), BBIIOJHATH CBOK YacThb
paboThl U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMU KOMaH/IbI,



OLICHMBATh KAa4ye€CTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hopMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJITOPUTM PEUICHUS 3aAadd (WIA €ro
4acTb), BbIOMpaTh CHOCOO pEHIeHHs C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI pEUIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJAJAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca MU
pe3yibTaTa pelIeHUsI MaTeMaTUYECKOM 3a/1a4;

e TMPEIBUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIpU PELICHUH
3a/1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAMJIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLECHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH ITOCTABICHHOW LEIU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LIEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEJAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce O0Oy4arolUuiCs TMOMYYUT CIEAYIOIINE
peAMETHBIE PE3YIIbTaThI:

Ymncsia v BbIYMCJIEHUS

BrimonasaTh, codyeTass yCTHBIE W TUCHMEHHBIE TPHUEMBI, apuPMETHICCKUC
JNEUCTBUS C pPallMOHATbHBIMU YUCIAMU.

Haxonutb 3HayeHUsi YUCIOBBIX BBIPAXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIYMCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOH.

[TepexoauTth OoT omHON (HOPMBI 3amMUCH YUCEN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAI0YMBATH PAIMOHAJIbHBIC YUCTIA.

OKpyTrasaTh yucna.

BpInonHATE MPUKUIKY M OLIEHKY PE3yJIbTaTa BIYMCIEHUN, OLIEHKY 3HAYCHHUIN
YUCJIOBBIX BBIPAKEHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMH C HATypajlbHBIMH
MIOKA3aTEISAMH.

[IpumeHsTH  MpU3HAKK  JEIMMOCTH,  pa3JiOKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

Pemiatb mpakTUKO-OpPUEHTHPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pEUICHUS 3aJa4 ¢ YYETOM OTPAaHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



AsreOpandecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO M CUMBOJMKY, TPUMEHSThH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHus OyKBEHHBIX BBIPAXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Beimonusate  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITHUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH M MHOIO4WIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOUIBIO
BbIHECEHUSI 3a CKOOKM OOILIEro MHOXMTENsS, TPYNIUPOBKH  CIAraeMbiX,
npuMeHeHus1 (OpPMyJT COKPAILIEHHOTO YMHOXKEHHS.

[IpumeHnsATh npeoOpa3oBaHUsI MHOTOUYIEHOB JJI PELIEHUsS pa3IMYHBIX 3a4ad
U3 MaTEMaTHUKH, CMEKHBIX TIPEJAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEHW C HATYpaJbHBIMU IOKA3aTEISIMH IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHHs U HEpAaBEeHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, MPUMEHAS IpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduyecKre METOIbl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHUCTEM.

[lonGupate mnpuMepsbl Map 4YHUCEN, SBISIOMIUXCS pPEIICHUEM JMHEHHOro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpaduK JIMHEWHOTO YPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSICh TpaUKOM, MNPHUBOJIUTH HPUMEPHI PELIECHUS
YpaBHEHHUS.

Pemiars cuctemsbl ABYyX JIMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM
YyucIie rpapuiecKu.

CocTraBnsTh W peliaTh JHUHEHMHOE YpPaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 3aJaud, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEHHBIN PEe3yJIbTaT.

DOyHKIMHA

N300paxath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBaJIbl, 3aMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKE.

OtMeuatrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJMHATAM,
CTpOUTh rpaduku TMHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINH y = |X|.

OnuceiBaTh € MOMONIBIO (YHKIMA H3BECTHbIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LI€HA, KOJUYECTBO, CTOHUMOCTD,
IPOU3BOAUTENHHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa.



[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaIu3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pealbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHnmy oOyueHus B 8 kJjacce oOydaromuiics IOIYYUT CIEAYIOLINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucna 1 BIYMCICHUA

Hcnonb30BaTh HavyaJlbHbIE MPEACTABICHUS O MHOXXECTBE JEHCTBUTENbHBIX
YHUCEeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumensaTy mnoHATHE apuU(METUUECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaJbKYJSITOP, BBIMOJIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIMX KBAAPATHBIE KOPHHU, HCIOIb3Ys
CBONCTBA KOPHEHN.

Hcnonp3oBath 3anucu OONBIIMX U MajbIX YUCEN C MOMOIIbIO JECATUYHBIX
npo0eii u creneHeit yucia 10.

AJuire0panvecKue BbIPAKEHUA

[IpuMeHATh MOHATHE CTENEHH C ILEJNbIM [OKAa3aTEeJNEeM, BBINOIHATh
peoOpazoBaHus BEIPAXKEHHM, COIEPIKALUX CTENIEHH C LETbIM TTOKa3aTEJIEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PALMOHAJIBHBIX BbIPAXKEHUIM
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUJICHAMU U alre0pandyecKuMu ApoOsiMu.

PacxitanbiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKUTEIIHN.

[IpumeHnsATh npeoOpa3oBaHus BBIPAXKEHUH I PEeIIEHUs pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOauTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM 4YHCJIe C IPUMEHEHHEM IrpaduuecKuX MpeCTaBIeHUN (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT clIOBECHOM (HhOPMYJIMPOBKU 3aJaud K e€ airedpanyeckou
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBI YypaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ysbpTarT.

[IprMeHSATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLCHKH,
peuaTh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uyUecKyr0 WUIIOCTPALMI0 MHOXECTBA PEIICHWH HEpPAaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIMHA

[ToHumaTh ¥ KUCMONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U A3BIK (TEPMHHBI,
CUMBOJINUECKHE O003HAYECHUsI), ONpENesATh 3HaYeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA (PyHKINHU 1O €€ TpaduKy.

Crtpouts rpaduku 3JIeMEHTapHBIX (QYHKIIMI BUIA:



y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOHCTBA YHCIOBON
byukuu 10 e€ rpaduxy.

K xoniy oOydenus B 9 kJjacce 0Oy4aroumuics TMOMYYUT CIECAYIONINE
NIPEAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

CpaBHMBATH ¥ yHIOPSAOYMBATH PAIUOHAIBHBIE U UPPALIMOHATBHBIC YHCIIA.

BoeimonasaTe  apudMeTnyeckue JACUCTBUS € PAlMOHAIBHBIMA —YHCIIAMH,
coyeras YCTHbIE M IIMCBbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCIEHUS C
UppaIMOHATbHBIMU YUCIAMHU.

HaxomuTe 3HaueHUs CTENEHEW C LEeIbIMU [OKA3aTels MU M KOPHEW,
BBIYUCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh JEUCTBUTENbHBIC YMHCIIA, BBIMNOJHITh MPUKUAKY pe3yJibTaTra
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHbIC YpPAaBHEHMS, YPaBHEHUS, CBOIAIIMECS K
HUM, MPOCTEUIINE TPOOHO-PAIMOHATBHBIEC YPAaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUM C JBYMS INEPEMEHHBIMU M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBISECTCS JINHEHHBIM.

Pemath TekcTOBbIE 3aauu  aJreOpamdeckuM CrIocoOOM C  MOMOIUIBIO
COCTAaBJIEHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IEPEMEHHBIMMU.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

Pemiate nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300paKaTh
pEILICHUE HEPABEHCTB HA YHWCIJIOBOW MPSMOM, 3alMCHIBaTh PELUICHUE C MOMOULIBIO
CHMBOJIOB.

Pemlatb  cucTeEMBl  JMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alMChIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBath (QyHKUIMHM UW3YYeHHBIX BHJOB. [loka3piBaTh CXxemMaTUYECKH

pacmoioKeHNEe Ha KOOPJIWHATHOMN TUIOCKOCTH TpadukoB GyHKIUN BUaA: Y = kX,
=hx+b y=kix y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBuCHMOCTH OT
3Ha4YE€HUI KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth n m300paxaTh CXeMaTHUYeCKU TpadUKH KBaAPATUYHBIX (PYHKITUH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIMN MO UX TpaduKam.

Pacnio3naBath kBagpaTHuHyr (QYHKIHUIO MO (HOpMyIie, MPUBOIUTE MPUMEPHI
KBaIPAaTUIHBIX (YHKIIUHA U3 peaTbHOU KU3HU, PU3UKHU, TCOMETPHH.

YucsioBble MOCTEA0BATEIHLHOCTH U POTPecCuu



Pacnio3naBaTe apupMETHUYECKyl0 U TEOMETPUYECKYI0 MPOrPEeCcCHH MpHU
pa3HBIX Croco0ax 3aaHusl.

BbINONHAT  BBIYMCIEHHMS € MCHOJB30BaHMEM (OpMyJ n-ro 4jeHa
apu(pMETHIECKON ¥ TEOMETPUIECCKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4iI€Hbl MOCJIEI0BAaTEIbHOCTH TOYKAMHM Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YMCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
YHUCJIE 3a/1a4¥ U3 PEAIbHOM >KM3HU (C UCIOIb30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (undpossbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckmue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTbl padoThI
pecypchl
| Yucna v BEIYHACIICHHS. 25 | bubmuorexa [JOK
Pammonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 ] bub6nuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 | bubnuorexa [JOK
HEpPaBEHCTBa https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 | bu6mmoreka [IOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415b90
5 IToBTOpEeHUE N 6 1 bubnuoreka IIOK
000011IEHNE https:/m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOI'PAMME
8 KIIACC
KosmuecTBo yacos DIeKTPOHHBIE
HaumeHoBaHue
Ne (uudposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpamMmbl padoThI padoThI
pecypcsl
1 Yucna 1 BIYUCIICHUS. 15 bubmuorexa [JOK



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

KBanparnslie kopHU

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

Yucaa ¥ BEIYUCICHUS.

2 CreneHb € 1ENbIM 7 bubmorexa [JOK
B https://m.edsoo.ru/7f417af8
noKasareyieM
Anrebpanyeckue
3 BLIDAKEHIS 5 but6mmoreka [JOK
p oo https://m.edsoo.ru/7f417af8
KBanparusiii TpéxusieH
Anrebpanueckue
bu6mmoreka [IOK
4 BBIPAXKEHUSI. 15
https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 bu6mmoreka [IOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHus u
6 HepaBeHCTBA. CUCTEMBI 13 bubmorexa [TOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHuUA U
7 HEPaBEHCTBA 12 bubmmorera [IOK
p ' https://m.edsoo.ru/7{417af8
HepasencrBa
g ®yukiuu. OCHOBHBIE 5 bubnuoreka [JOK
TOHATUSA https://m.edsoo.ru/7f417af8
9 Oyukiuu. Yuciaosbie 9 bu6mmoreka [IOK
byHKIUN https://m.edsoo.ru/7f417af8
10 [loBTOpEHME M 6 bubnuoreka [IOK
00001IeHEe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



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 KJIACC

KoanuyecTBO 4acoB

JIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTHueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Ypcna ¥ BEIUUCIICHHUS. 9 bu6nuoreka [JOK
JlericTBUTENbHBIE YKCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHUs 1 HEPABEHCTBA.
2 YpaBHEHUsI C OTHOU 14 1 bubmorexa HOK
p . A https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 YpaBHEHUSs 1 HEPABEHCTBA. 14 | bubmuorexa [JOK
Cucremsl ypaBHeHUN https://m.edsoo.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 | bubmmoreka [JOK
Hepasenctpa https://m.edsoo.ru/7f419d08
bu6nunoreka [JOK
5 o 16 1
YHEHHH https://m.edsoo.ru/7f419d08
6 YucnoBkle 15 1 bu6nuoreka [JOK
TOCIIEIOBATEIIBHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpEeHUE, 0000IIEHNE, 13 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0
10 [TIPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» AnreOpa, 7 xknacc/ Makapsiues FO.H., Munarok H.I'., Hemkos K.U. u
npyrue, AkimonepHoe obimectBo «M3natensctBo «IIpocBenienne»
» Anrebpa, 8 kirace/ MaxkapsrueB FO.H., Munmiok H.I'., Hemxos K.U. u
npyrue, AkuuonepHoe oodiectBo «M3aarensctBo «lIpocsemienue»
» AnreOpa, 9 kinacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.U. u

npyrue, AkuuoHepHoe oomectBo «M3narenbctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metoauueckue pekomeHaanuu. 7-9 knaccel (k yueOnnky Makapsiuesa 1O. H.
uaip.)
https://cdn.catalog.prosv.ru/attachment/5671f4f49faca19360641912391a9020f

6f6££5d.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'MC Mos mikona https://myschool.edu.ru/

Poccuiickas anektpoHHas mkosna. https://resh.edu.ru/

denepabHBIN HHCTUTYT NEJarornueckux u3MepeHuit http:// www.fipi.ru/



https://myschool.edu.ru/
https://resh.edu.ru/
http://www.fipi.ru/

