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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa 00ECIeYMBAET U3yUYECHUE IPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTApHOTO IHMKIOB, €€ OCBOCHHWE HEOOXOAMMO MJis
NPOAODKEHUs 00pa30BaHUs U B MMOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuarommxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUs: MaTEMAaTUYECKON HayKOMW SIBJICHUI U MPOIIECCOB
B MpUPOJEC U OOIIECTBE, POJIM MaTEeMaTHYECKOrO MOJECIUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNnTalid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydyenume anreOpbl oOecrieuynBaeT pa3BUTHE YMEHHUS HaOJIIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHSI W BBIBOJPBI,
dbopmynupoBath yTBepxkaeHUs. OCBOEHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYyYarolIMXCs: OHM HCHOJB3YIOT JeAyKTUBHBIE U
WHYKTUBHBIE PAcCy>KJeHUs, 0000IIeHNe U KOHKPETU3AIUIo, a0CTparupoBaHue u
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOATEIBLHON JESATENIbHOCTH O0O0YyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
peleHue 3a7a4 SBJISETCS peanu3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00yYESHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunrebpa» i OCHOBHOTO
oO1rero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
muHuu: «YHucna v BBIUKCICHUSN», «ANTeOpandecKue BhIpAKEHUN, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YUCHUS Kypca, B3aUMOICHCTBYS C
JpyrMMH €ro JHHUAMH. B Xone wu3yudeHuss ydeOHOro Kypca oOydaromumcs
MPUXOIUTCS JOTUYECKU PACCYXZIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B cBsi3u ¢ 3TMUM B mporpammy yueOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTUYECKOro o0pa3oBaHusl U COCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOMIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemMaThueckoro s3bpika. CopepxaTelbHOM U
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOro Kypca «Alredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YWcia W BBEIYHCICHUS» CIYXKUT OCHOBOW IS
JAbHEHIIIeT0 M3yUYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBPHBIMH WM HMPPALUOHAIBHBIMH YWCIaMH, (hopMHpOBaHHEM



NIPEACTABICHUN O JCHUCTBUTEIIBHOM 4YHCIIE. 3aBEPLIEHWE OCBOCHHMS YHCIIOBOU
JIMHUYU OTHECEHO K CpeHeMY 00I1IeMy 00pa30BaHHMIO.

CopneprxkaHue AByX anredpandeckux JMHUN — « AJreOpanyecKkre BhIpaXKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTEMaTUYECKOro ammapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEIMETOB U TNPAKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TpyNIUPYETCs BOKPYT
palMoOHANIbHBIX BBIpaKEHUI. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMATHKU Kak
A3bIKa JUISI TIOCTPOEHHUS] MaTeMaTUYeCKUX MOJeNiel, ONUCAaHUS IPOLECCOB HU
ABJIEHUN peajdbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT Takke
JaNbHEWIee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJWMOTO, B
YaCTHOCTH, JJIS OCBOGHHMsSI Kypca HWH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKAMU
JeNyKTUBHBIX paccykiaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEN K MATEMAaTHYECKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-TPa(QUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
00y4aroMMUCs 3HAaHUM O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOAENTn
JUIS OTIMCAHUSl M UCCIIEJOBAHMSI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u obuectBe. M3ydyeHue marepuana crocoOCTBYET Pa3BUTHIO Yy OO0y4aroluxcs
YMEHHUSI UCTOIb30BaTh Pa3IMYHbIE BbIPAa3UTEIbHbIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaa B (popMUpOBaHUE
NPEJCTaBICHUN O POJIM MATEMATUKH B PA3BUTHUU [TUBUIN3AIUHN U KYJIbTYPBI.

CormacHo yueOHOMY IUIaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 gaca (3 yaca B He/IeIiO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. IloHATHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBHUS €
palrOHAIbHBIMU YKCIIaMH. Pelenne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpooOu.

CrereHb C HaTypaJlbHBIM [OKa3aTeJeM: OIpe/esieHue, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNeHus, 3anuch 00onbKX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHne TPU3HAKOB JCIUMOCTH, PpA3J0KEHHE HAa  MHOKHUTEIH
HaTypaJIbHbIX YHCEII.

Peanpubie  3aBUCMMOCTHM, B TOM 4YHClIe TipsMas W oOpaTHas
MIPONOPLUHOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HA4YECHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEK/1y BEIMUMHAMU B BUJIE
dbopmynsl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaJparT pasHocTu. Popmylsia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHMs, MpaBujia peoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWUHBIX ypaBHEeHH. CocTaBiI€HHWE YpaBHEHHI MO
YCIIOBHIO 3a71auu. Pelienre TeKCTOBBIX 3a/1a4 € IIOMOIIbI0 YPABHEHU M.

JluneliHoe ypaBHEHUE C IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHMU C JAByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM yPaBHEHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsiMoi. YucnoBble TPOMEXKYTKU. PaccTosiHre Mexay
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, oc OX u Oy. AGcuucca u opauHaTa
TOUYKM Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYITIaMHU.
UYrenne rpadukoB peanbHbIX 3aBucuMocTeil. Ilonstne ¢ynkuun. I'paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas Qynkmus, e€ rpaduk. 'padux dpyHKIIMN
y = |x|. I'paduueckoe pemieHre JMHEWHBIX YPAaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatHbiii kopeHb u3 uwucna. [loHsTue 00 HppalMOHATBHOM YHCIIE.
Jecsatuunbie npuOIMAKEHUsT UppalMoHaIbHbIX yucen. CBoiicTBa apu(phMEeTHUECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPEoOPa30BAHNUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenabpIM NoKaszaTeneM u e€ ceorictBa. CTaHIapTHas 3allUCh YHCIIA.

AuredpanvyecKue BbIpaKeHUA

KBagpatHelii  TpEXWIEH, pa3jokKEHUE KBAJPaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanbpHbie BhIpaXKeHHUS U UX MTpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEeHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIEHBIE YPAaBHEHUS.

['padrueckas uaTEpHpeTalvs YPaBHEHU C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYyMS NEpeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7au aIredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucreMbl JIMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue @Qynxkuuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHI
bynkuun. CiocoObl 3a1anus QyHKIUH.

['padux dbyukuuu. Urenue cBoilcTB GyHkuuu mo e€ rpaduky. [Ipumepst
rpauKoB QYHKIHIA, OTPAKAIOIINX PEATTLHBIE TPOIIECCHI.



@DYHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TMPOMOPIIMOHATLHBIC
3aBHCHMOCTH, UX rpaduku. OyHkmun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
peleHre ypaBHEHUI U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATBHBIC YHCIIa, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE ApoOr. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPAUHATHOMN MPSIMOU.

CpaBHEHHE JIEWCTBHUTENBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JIEUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpPYXKAIOWIEr0 MHpPA, UIMTEIBHOCTh IMPOILIECCOB B
OKPY>KaroIIEM MHpE.

[IpubnmxEHHOE 3HaUCHUE BEIMYMHBI, TOYHOCTHh NpuOIKeHus. OKpyTieHHe
yucell. [Ipuknika u oleHka pe3yjabTaToB BIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIIU.

Pemenue npoOHO-palMoOHaIbHBIX YpaBHEGHUN. PerieHue TEeKCTOBBIX 3ajady
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEepeMEHHBIMH M ero rpaduk. PemieHue cucteM IBYX
JIMHEWHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JMHEHHOE, a Japyroe — BTOpod cremneHu. [ paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alnredpandyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpartHeie HepaBeHCTBaA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKIUU

KBaapatnuynas ¢ynkuwms, e€ rpaduk u cBoicrtBa. IlapaGona, KoopaUHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

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

YucaoBble M0CJI€10BATEILHOCTH U MIPOIPECcCHH



[lonsiTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE II0CIEA0BATEIBLHOCTH
peKyppeHTHOH (hopmysoi u popmyIioi N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccur. @opmyisbl N-ro yjaeHa
apru(MeTHYeCKO U reOMeTPUUYECKOI POrpeccuii, CyMMbl IIEPBBIX N UJIEHOB.

N300paxkeHne dIEHOB apHUPMETHYECKONM U TE€OMETPHUUECKOH Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CI1oXHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anre0Opay XapaKTepHU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYKIEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX MTPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPAaBIE€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIIecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JIESITEILHOCTH, 3TAllOB €€ pa3BUTUS UM 3HAYMMOCTH ISl PA3BUTHUSI LIMBUIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0JIArONOJIy4us:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0Opaza KM3HM (340pOBOE  MHTAHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBBbIKa pe(ICKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN U1 PELICHUs 3a7a4
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJMKHBIX IOCJEACTBUU /JI1 OKPY’)KAIOIIEH Ccpeibl, OCO3ZHAHHUEM
r7100aIpHOr0 XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pPeleHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpPOBATh UJIEU, OHATHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

¢ BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTpEeNeNICHUs]  MOHATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

¢ BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



eBBISIBJSITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (pakTax, JaHHBIX, HAOTIOMEHUAX W YTBEPKICHUSX,
npemsiaraTh ~ KPpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

e ICTIATh BBIBOJBI C WCITOJIb30BAHWEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPXKIACHUHN (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEILHO HECIIOXKHBIC JT0Ka3aTeIbCTBA
MaTreMaThuyeckux (aKkToB, BBICTPAUBATh APTyMEHTAIUIO, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

e BBIOMpaTh Ccrnoco0® pemeHus ydeOHOW 3anauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh Hauboiee MOAXOAAINHNN ¢ Y4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

¢ ICTIOJIb30BaTh BOMPOCH KaK HCCIICIOBATEILCKANA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpolIemMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh KMCKOMOE U JaHHOE, (HOpMUPOBATH
TUIO0TE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTaBJICEHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITEIFHO (POPMYIHPOBATH OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

 MPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATh
MIPEANOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

¢ BBISIBJSITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOAMMBIX IS PEIICHHUS 3a1a9H;

e BBIOMpaTh, AaHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

«BBIOMpaTh (GOpMy TMpeACTaBiIeHUS UWHGOPMAIMM U WUIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMM, WHOM Tpagukod u HuxX
KOMOMHAIIUSIMU;

¢ OIICHWBATh HANMEKHOCTh WH(POPMAIMKM TIO KPUTEPHUSIM, TPEII0KESHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeiCTBUS:



¢ BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIsIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs B YCTHBIX W NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pElIeHus 3a7]a4i, KOMMEHTHPOBATD MOJYYEHHBIN pe3ysIbTaT;

eB XOJI¢ 00CYXICHUS 3a/1aBaTh BOTPOCKHI MO CYIIECTBY OOCYKIAEMOUN TEMBI,
MpOoOJIEMBI, perIaeMou 3a/1a4uu, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXICHUS C CYXJICHHSIMH JPYTHX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3INYUe W CXOACTBO TO3UIUH, B
KOppEKTHOU popMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

o IPEJICTABJIATh PE3YJbTAThl PEIICHUS 3aJ]a4H, IKCIIEPUMEHTA, UCCIEOBaHus,
MIPOEKTa, CAMOCTOSITENHHO BBHIOMPATh (POpMAT BBHICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

e IOHUMATh W HCTOJH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHIANBUIYaTbHON
paboThI MpU PENICHUH YUYEeOHBIX MaTEMAaTUYECKUX 3a/1aY;

e IPUHUMATH 1I€JTb COBMECTHOM JCATEIHHOCTH, TUTAHUPOBATH OpPTaHU3AIMIO
COBMECTHOW pabOThI, pacmpeaensaTb BHUABI padOT, OTOBApUBATHCH,
00CyXKIaTh IIPOIecC U Pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

e y4aCTBOBaTh B TIPYMNIOBbIX ¢opmax paboTel (0OCYKIaeHus, 0oOMeH
MHEHUSIMH, MO3TOBbI€ INTYPMbl WU JIpyTU€), BBHIMNOJIHATH CBOKO YacCTh
pabOTHI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YUeOHbIE 1elCTBUA
Camoopranu3amnus:

e CAMOCTOSITEIHHO COCTaBJIATh ITUIAH, AJITOPUTM pEIIeHUs 3a1adul (WU €ro
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pelIeHUI ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3ysibTaTa
pEIIeHNs MaTEMaTUIECKOM 3a/1a9H;

e IPEJIBUJIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalJICHHBIX OIMMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJIbTATa NEATCILHOCTH MOCTABICHHOW IEH U
YCJIOBHSIM, OOBSCHATH MPUYUHBI JOCTHUKEHUS WU HEAOCTWKEHUS IIEJH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce oOydYaronIuics TMOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BoIYMCTIEHUS

BhITIONTHATH, cOYeTas YCTHBIE M NMHChbMEHHBIE MPUEMBI, apuMeTHUeCKHe
JIEHUCTBUSA C PAIIMOHATILHBIMU YHCIIAMH.

HaxonuTe 3HAYeHWS YHUCIIOBBIX BBIPAKEHUM, MPUMEHATH Pa3HOOOpa3HBbIC
CHOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUI TPOOHBIX BBIPAKEHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauth OT OgHON (OPMBI 3aMKUCH YUCEN K JIpyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JACCATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIIOYUBATH PAIIMOHATILHBIE YHCTIA.

OKpyrisaTh yucia.

BBITIOTHATh IPUKUIKY U OIEHKY pe3yJIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHUM
YHCJIOBBIX BBIpaKCHUI. BBIMOTHATH ACUCTBUS CO CTENEHSIMH C HATypPaIbHBIMU
MOKAa3aTeIsIMH.

[IpumeHsATh  TpPU3HAKK  JCJIMMOCTH, PpAa3JIOKEHUE HAa  MHOMXKUTEIHU
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OpHEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yibTaThl pelIeHus 3a7a4 ¢ YYETOM OTrpaHUYEeHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnons3oBaTh anredOpandeckyrd TEPMUHOJOTUIO U CUMBOJIMKY, TPUMEHATH
e€ B Ipoliecce OCBOCHHS YUueOHOTO MaTepuarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPOKEHHN MPH 3aJlaHHBIX 3HAUYCHUIX
MePEMEHHBIX.

Beimonusate  mpeoOpa3oBaHus — II€JIOTO  BBIpAXKEHHUS B MHOTOWICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHUEM CKOOOK.

BhITIONHATS yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIbI KBaJIpaTa CyMMbI U KBajipaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHEeHUs1 HOPMYIT COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaTs mpeobpa3oBaHUsl MHOTOWICHOB /IS PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTeMAaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJlbHBIMHU TOKa3aTeISIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemats JMHENHBIE ypaBHEHHsA C OJHOM IEPEMEHHOW, NPUMEHSA IPaBUIIA
IepexoJia OT UCXOJTHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBIisieTcs
JIM YMCJIO KOPHEM YPAaBHEHHS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[logOupats nOpuMepbl Map YKHCEN, SBISIIOIIUXCA PEIHICHUEM JUHEUHOIO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JIWHEHWHOTO YPAaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpauKOM, MPUBOJIUTH MNPUMEPHI pEIICHUS
YpaBHEHMUS.

Pemate cucrtemsl ByX JIMHEWHBIX YPABHCHUH C JBYMS IEPEMEHHBIMU, B TOM
qrclie rpaduaecku.

CocraBisiTh W peniaTh JMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHM II0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJy4YEHHBIN pe3yJIbTar.

DOyHKUNHA

N3o0paxaTh Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alIMCHIBATH YHCIIOBbIE MPOMEKYTKHU Ha
aNreOpandecKkoM S3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuchiBaTh € NOMOIIBI (QYHKIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, pACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHne PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Torumate rpadudeckuii cocod MPEACTAaBICHHS W aHaimM3a WH(pOpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAITUIO U3 TPaPUKOB pPEeaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHumy oOydenuss B 8 kJjacce oOydYaromMiicsi TMOJYYUT CJICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE TMPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YyCell JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUMCICHUHN, N300pakaTh JICUCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPJAWHATHOW MPSAMO.

[IpuMeHsaT, TOHSATHE apU(METHUYECKOTO KBAJIPaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yys MPU HEOOXOJUMOCTH KalbKYJSITOpP, BBIOIHSATH
nmpeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIMX KBAJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3anmucy OOJIBIIMX U MaJIbIX YHUCE C MOMOIIBIO JECATUYHBIX
npobeii u crenieHeld yucia 10.

AnredpanyecKue BbIPpAKEHUA

[IpyMEHATP TOHATHE CTENEHUW C LEJNbIM IO0Ka3aTEeleM, BBIIOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIIEHHU C 1IeJIBIM ITOKa3aTeIeM.

BBINONHATH TOXIECTBEHHbIE NMPEOOpa30BaHUSI PALMOHAIIBHBIX BBIPAKECHUIN
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIIH.

[TpumensTh mpeobpa3oBaHus BEIPAKEHUM I pEeUICHUST Pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOISILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHH C IBYMS] IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauyecKuX MpeACcTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW DPEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauth OT cioBeCHON (HOPMYIMPOBKM 3ajauu K €& anreOpanyeckoit
MOJEIN C TIOMOIIbIO COCTABJICHUSA YPABHEHUS WM CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJIYYEHHBIN PE3YJIbTaT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CUCTEMBbI, 1aBaTh
rpauyueckyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEPAaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUHT

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHMsI), OMPEICNITh 3HaUYeHHE (YHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA (PYHKIIUHU O €€ rpadukKy.

Crtpoutb rpapuku 3eMeHTapHbIX (YHKIMA BUAA:

y = kiX, Yy = X2, y = X3,y = x|, y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOydYaronmuiics MOJYYUT CIEITYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUSA

CpaBHHBATH U YHIOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BeimonHaTh  apudMeTHYecKue JCUCTBUS C PAlMOHAIBHBIMA YHCIIAMH,
codeTrass YCTHbIE U TNHUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
VppalMOHATbHBIMU YUCIAMU.



Haxomuts 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeasiIMU W KOPHEW,
BBIUNCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YPAaBHEHWs, YPAaBHEHMS, CBOISIIMECS K
HUM, MPOCTEUIINE TPOOHO-PAIMOHATLHBIE YPABHEHUS.

Pemate cucrempl ABYX JIMHEMHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCS JIMHEWHBIM.

PemaTte TeKCTOBBIE 3ajaud aireOpanvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPAaBHEHMUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

PemaTe nuHElHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW NPSMOMW, 3alMCHIBATH PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pematp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pa)xkaThb pEIIEHUE CHUCTEMbI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUNH

PacrioznaBath (yHKUMH HW3y4eHHBbIX BUIOB. [loka3blBaTh CXeMaTHUECKH

pacrioyio’keHNe Ha KOOPAMHATHOU TUTOCKOCTH rpadukoB QyHKIuMi Buga: y = kX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUN KO3 PUIIMEHTOB, ONMUCHIBATh CBONCTBA (DYHKIIMIA.

Crpoutb M H300paxkaTb CXEMaTUUYECKU TpaUKH KBaJApaTUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUH 10 UX rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyro QyHKIUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaIpPAaTUYHBIX (YHKIMI U3 peaibHOM XKU3HU, QU3HKU, TEOMETPHUHU.

Yucii0BbIe MOCTAEAOBATEIBHOCTH U IIPOTPeCcCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pasHbIX CIOCO0ax 3aJaHusl.

BbINONHATL  BBIYMCIIEHHUSI C  MCHOJB30BaHMEM (opMysl n-ro ujeHa
apu(MeTHYeCKON U TeOMETPUUYECKOM MPOTrpeCCHid, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh wieHbl IOCJIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIWHATHON
IUIOCKOCTH.



Pemate 3amgaum, CBS3aHHBIE C YHUCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
YHCIIC 3a/1a4l U3 PEATbHOMN JKU3HU (C MUCIOJIB30BAHUEM KaIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbBbIE
HanMeHoBaHMe pa3/iesioB U TeM undposBbie
Ne ni/mt P Konrtpoabhubie | IlpakTuueckue (uupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
1 Yuca u BeIUUCICHUS. ParnoHanbpHbIe o5 1 bu6mmorexa [IOK
yucia https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AJTCOpaHeCKHe BHIpaKCHIA 2 L https://m.edso0.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHCHILA H HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmnoreka [JOK
4 Kooppumatet 1 rpaguicn. @y 24 L https://m.edsoo0.ru/7f415b90
bubmnoreka [JOK
> HosToperne i 0bo0weHHe 0 L https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

Kosn4yecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM uupoBbIe
Ne i/m P KonrtpoJsbubie | IIpakTnuyeckue (ttmcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcebl
bu6mmorexa [IOK
1 Ywucna u Berunciienns. KBagpaTHsie KOpHU 15 https://m.edsoo.ru/7fA17af8
5 Uucna u BeruucieHus. CTeneHsb ¢ UeIbIM 7 bubmmoreka [JOK
[I0Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIPaXKEHHUS. 5 1 bubnmoreka [JOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
AnreGpanyecKue BbIPaXKEHHUS. bubnmoreka [JOK
4 15 1
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 VYpaBHeHnust u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
) .
8 YHKIUH. OCHOBHKIC HOHATH S https://m.edsoo.ru/7f417af8
but6mmoreka [{JOK
9 O 4 9
yHKUAH. THCIOBbIE YHKLAH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 II 6 1
OBTOPCHHE H 0000IeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KUIIACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB H TeM ungpoBbie
Ne i/m P Konrtposbnsie | IIpakTnyeckue (acpp )
NMporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Yucna u BeiuncieHus. JlelcTBUTEIbHbBIC 9 bu6mmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUSI C 14 1 bubnmorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI 14 1 bubnmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmorexa [JOK
4 .H 1 1
VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
o 1 1
> YHEHHH 6 https://m.eds00.ru/7f419d08
bubmanoreka IIOK
6 YucIioBbIE MOCIIEN0BATEIBHOCTHA 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 18 1 bub6mnoreka IIOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
N

CepTudukat: 0239E90301DFB108A4419593C690359D82
Bnapeneu: Yynankuna VipuHa BnagumvpoBHa
Oencteutener: ¢ 02.09.2024 po 02.12.2025

AOKYMEHT MNOAMNMNCAH
ANEKTPOHHOU NOAMNCBLIO
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