MyHuiunansHoe 0011e00pa3oBaTeNIbHOE YUPEKICHNES
«Cpennsist o0meo0pa3oBarenbHas mkoiaa No 2»
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Pabouas mporpamma yaeo6Horo npeamera «MATEMATUKAY 006s13aTelbHON TIpeIMETHON
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OTIPEAEIISIONICH:
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BO3MOYKHOCTBIO Hctoab3oBanus JOP/IIOP.

Pabovas mporpamma OOCyXJeHa W TPUHITA PEIICHHEM METOIMYECKOTO OOBEAMHEHUS U
COTJIacCOBaHAa 3aMECTHUTEIIEM TUPEKTOPa Mo ydeOHo-BocnuTaTeibHON paboTe MBOY COIII Ne2

Jara: 28.08.2023
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HOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OJHHM W3 OTOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
06ecnqu/IBaeT HU3YUYCHUC NPYIrUX JUCHUIIIMH, KaK €CCTCCTBCHHO-HAYy4YHOI'0, TAK U1 TYMAaHUTAPHOI'O
[IUKJIOB, €¢ OCBOEGHHE HEOOXOAMMO JUIsl TMPOJOJKEHHsSI 00pa30BaHUs U B TIOBCEAHEBHOM KU3HH.
Pa3Butne y oOydaroomuxcs HayyHbIX NPEACTaBICHUM O MPOUCXOXKAECHUHU U CYLIHOCTH
anreOpandeckux aOCTpakIHi, CIoco0e OTpakeHHs MaTeMAaTH4YEeCKOH HAyKOH SBICHHHA WU
MPOIIECCOB B TPHPOJIE M OOIIECTBE, POJM MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAYyYHOM
MO3HAHUU U B NPAKTUKE CINOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHS] M KauecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM HHU(poBOM olmiecTBe. M3yuenue
anreOpbl 00ecTieunBaeT pa3BUTHE YMEHUSI HAOOIaTh, CPAaBHUBATh, HAXOJUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTU MBIIUICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBAaTL CBOM
NEeUCTBUS U BBIBOABI, (hopMynupoBaTh yrBepxkaeHusa. OcBoeHue Kypca anreOpbl oOecreurnBaeT
Pa3sBUTHUC JIOTUYCCKOI'0  MBIIJICHHUA 06yanOHIHXC${: OHHU HCIOJB3YIOT JCAYKTUBHBIC M
WHIYKTHBHBIE PACCYKICHHUs, 000OIIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebOpe NpenanosaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSATENHLHON JIeATeTLHOCTH
o0OyJaromuxcs, TIO3TOMY CaMOCTOSITEIbHOE pEHICHHe 3agad  SBISIETCS — peann3anueit
ACATCIIBHOCTHOI'O IMMPUHIIUIIA O6y‘IeHI/I${.

B crpykrype mnporpammsl y4ueObHOro Kypca «Ausredpa» Uisi OCHOBHOTO OOIEro
0o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOANYecKre JMHUM: «Umcma u
BBIUMCIICHUS», «ANTeOpandeckue BBIPOKCHUS», «YpaBHEHHS W HEPABEHCTBaA», «DyHKIMH».
Kaxmas u3 3THX conepKareabHO-METOINICCKUX JTMHUIA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
W3yUYeHHs Kypca, B3aUMOJACUCTBYS C JPYTUMH €ro JIMHUSAMH. B X0o1e n3ydeHust yueOHOTO Kypca
00yJaromuMcs TPUXOJUTCS JIOTHUECKH PACCYXKIATh, UCTIOIB30BaTh TEOPETUKO -MHOKECTBEHHBIN
s3bIK. B CBSI3W € 3THM B mporpamMmy yudeOHOTO Kypca «Airedpay BKIIOUYEHBI HEKOTOPBIE OCHOBEI
JIOTHIKH, TIPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYECKOro OOpa3oBaHHS H
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYArOIIMMUCS OCHOB YHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO
si3bika. CoJllepKaTeIbHON M CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «AnreOpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepkanne nuHHH «Yucna W BBIYMCICHHS» CIY)XHUT OCHOBOW ISl JalbHEHIIEro
W3yUYEHHs] MAaTEMaTHKH, CIHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS,
(OPMUPOBAHHMIO YMEHUS TI0JIB30BATHCS AJITOPUTMAMHU, a TAK)KE MPUOOPETEHHIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJMMBIX Ui TOBCEJIHEBHOW JKM3HU. Pa3BUTHE TMOHATUS O YHUCIC Ha YPOBHE
OCHOBHOTO OOIIIEro 0Opa3oBaHMs CBSA3aHO C PAIMOHAJIBHBIMH W MPPAIMOHATBHBIMUA YHCJIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUI O JACHCTBUTEIHLHOM YHUCIIC. 3aBEPIICHUE OCBOCHHS YHCIIOBOU
JMHHUH OTHECEHO K CPeIHEMY 001IeMy 00pa30BaHUIo.

Conepxxanne JAByX anreOpamdeckux JHHUNH — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M  HEPaBEHCTBa»  CIOCOOCTBYeT  (opMupoBaHMIO y  oOyyarommuxcs
MaTeMaTH4YeCKOro ammapara, HEeoOXOIMMOIo /s pelIeHus 3a7ady MaTeMaTHKH, CMEXHBIX
NIPEIMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4. Ha ypoBHe 0CHOBHOrO 0011ero o0pazoBaHus
y4eOHBI  MaTepuan TIpYNIHpPYeTCs BOKPYT  palMOHANbHBIX  BbIpaXeHud.  Anrebpa
JEMOHCTPUPYET 3HAUEHUE MATEMaTHKH KaK S3bIKa JUIsl TOCTPOEHUSI MaTeMaTHUECKUX MOJIeIeH,
OMMCAHMS MPOLECCOB U SBJIEHUI peasibHOro Mupa. B 3amaum oOydeHus: anredpe BXOJAAT TaKxke
JanbHellee pa3BUTHE aJrOPUTMHUUYECKOTO MBIIIICHUS, HE00X0AUMOro, B YaCTHOCTH, JUIS



OCBOCHHMA Kypca HWH(MOpPMATHKH, W OBJAJCHHE HABBIKAMU JCIYKTUBHBIX PACCYKICHHM.
[IpeoOpazoBanre CHMBOJBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKECHHSI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne  (QyHKIMOHAIBHO-Tpa)UUECKOM  JMHMM  HAIEJIeHO Ha  MOJy4YeHHe
00yJaronMMUCs 3HAHUK 0 (YHKIUAX KaK BaXHEHIIICH MaTeMaTHUYECKONH MOJEIH IS OTIHCAHUS
U HCCIENOBAaHUS Pa3HOOOPa3HBIX IMPOIECCOB M SIBICHUI B mpupoae u oOmiectBe. M3yueHue
MaTepuasia CHocoOCTBYeT pAa3BUTHIO Yy OOYYAIOMIMXCS yMEHHS HCIOJb30BATh pPa3IUYHbIC
BBIPA3UTEIbHBIC CPEJCTBA S3bIKA MATEeMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpadHruecKue,
BHOCHT BKJIaJ B (pOpMUpPOBAHHE MPEACTABICHUIH O POJIM MAaTEMAaTUKU B Pa3BUTHH ITUBUIN3AIIUH
Y KYJIBTYPHI.

CornacHo ydeOHOMYy mmaHy B /-9 kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Anredpay,
KOTOPBIH BKJIFOYAET CIIEAYIONINE OCHOBHBIC pa3feiibl coAepikaHus: «Unciaa M BBIYMCICHUS,
«AnredpanyecKue BRIPAKEHHS», «Y PaBHEHUS U HEPABEHCTBA», « DyHKIIHM».

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezeno), B 8§ kiacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BHIYHCICHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, NEPEX0J OT OAHON (OpPMBI 3amucu Apodei K
npyroii. IloHsATHE pallOHAIIBHOTO YMCIIA, 3allUCh, CPABHEHUE, YIOPSAIOUYMBAHNE PALIMOHAIBHBIX
gyrcen. ApudmMeTndeckue JIeWCTBUS ¢ palMOHAIBHBIME YhciIamMu. Penienne 3agad u3 peaabHOM
IIPaKTUKU Ha 4acTH, Ha JPOOH.

CreneHb ¢ HaTYpaJIbHBIM TIOKa3aTeJIeM: OIpENeIeHue, MpeoOdpa3oBaHUe BBIPAKCHUN Ha
OCHOBE OTpeJIeNIeHus], 3auch 00abINX yncen. [IpoueHTsl, 3anuch MPOLEHTOB B BUIE IPOOH U
IpoOu B BHUJE MPOLIEHTOB. TpHU OCHOBHBIE 3a/la4 Ha MPOLIEHTHI, PEIIEHUE 3a/1ad U3 pealbHOI
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HATYpaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsAMasi U 00paTHast MPOTIOPLMOHAIBHOCTH.

AJiredpanyecKkue BbIpaKeHH s

[IepeMeHHBIE, YHCIOBOE 3HAYEHHWE BBIPAKEHMS C MEPEMEHHOW. JlomycTHMBble 3HA4YECHMS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXJy BeJIWYMHAMH B BHJE  (OPMYIIBL.
Boruncnenus no gopmynam. [IpeoOGpa3oBanne OyKBEHHBIX BBIPAXKEHUN, TOXKIAECTBEHHO PABHbBIE
BBIPA)KEHUS, MpaBWila MpeoOpa3oBaHusl CyMM U MPOU3BEICHMM, MpaBUiia PacCKPHITUS CKOOOK U
MPUBEACHUS MTOT00HBIX CIIaraeMbIX.

CBoOliCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowiIeHsl. CreneHb MHOrounaeHa. CroxeHue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpMyibl COKPAalICHHOIO YMHOXXECHHSA: KBaapaT CyMMBl M KBaJIpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3oskeHne MHOrOWICHOB HA MHOKHTEIIH.

YpaBHeHNs] U HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHUs, MIpaBUia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIO KOpPHEW JIMHEHMHOrO YpaBHEHWS,
pellleHre JUHEWHBIX ypaBHEeHMH. COCTaBJICHHME ypaBHEHUM IO YCIOBHUIO 3ajayd. Permenue
TEKCTOBBIX 33Ja4 ¢ IOMOIIbIO YPABHECHUM.

JIuHeliHOE ypaBHEHME C JBYMS NE€pEeMEHHBbIMU U ero rpaduk. Cucrema OBYX JTMHEHHBIX
ypaBHEHUH ¢ JByMs IepeMeHHbIMU. PemieHue cucteMm ypaBHEHHIl cOcoOOM IOACTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPABHEHMIA.

DyHKUUHA

Koopmunata Touku Ha npsMoi. YwucnoBble mpoMexyTku. PaccrosiHue Mexnay AByMs
TOYKaMHU KOOPJIMHATHOM MIPSIMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu OX m Oy. Abcuucca M opAMHATa TOYKM Ha
KOOpAMHATHOM MuiockocTu. Ilpumepsl rpadukoB, 3amaHHBIX (Gopmyramu. UrteHue rpadukon
peanbHbIX 3aBucuMocTed. [lonsrtue ¢yHnkuuu. I'papux ¢yHkuun. CpoicTBa  QYHKIHIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'paduk ¢pynknum y = [x|. ['paduueckoe penieHre JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHUI.



8 KIIACC

Yuca U BbIYMCTICHUS

Ksagparueiii xopenb u3 uucna. Ilonstue 00 wuppauvoHanbHOM uucie. [lecsTuyHbie
NpUOIIMKEHNS UppaMOHATBHBIX Yrcen. CBOHCTBa apu(MeTHUECKUX KBAaIpaTHBIX KOPHEH M HX
IIPUMEHEHHE K IMPEOOpa30BAHUIO YHCIOBBIX BBIPAKEHUM M BBIUMCICHUAM. JleficTBUTENbHBIE
qucia.

CreneHb ¢ LETBIM MTOKa3aTesieM U e¢ cBoicTBa. CTaHaapTHas 3alUCh YHUCIIA.

Auredpanyeckne BbIpaKeHUs!

KBampaTtHblii TpexwieH, pa3jlo)KEHUE KBAJAPAaTHOIO TPEXWIEHa Ha MHOMKUTEIM.

Anrebpaundeckas a1poos. OCHOBHOE CBOMCTBO anredOpanyeckon apodu. CrioxeHue,
BBIUMTAHUE, YMHOKEHUE, JieJIeHne anredpandeckux apobeil. PannoHalbHble BbIpaKE€HUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, ¢opMyna KOpHell KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHUH, CBOISIIMXCS K JMHEMHBIM W KBaapaTHbIM. Ilpocreiimme apoOHO-
paloHaIbHbIe ypaBHEHUS.

I'paduueckas uHTEpIpeTaIsl YpaBHEHUN C JIBYMs TMEPEMEHHBIMA M CHCTEM JIMHEHHBIX
YpPaBHEHUN € JBYyMs NepeMeHHbIMH. [IprMepbl pemieHusi CUCTeM HEIMHEHMHBIX YPaBHEHHMM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 alIreOpandeckKuM CrocoOoM.

YucnoBble HEpaBEHCTBA M WX CBoiicTBa. HepaBeHCTBO ¢ OAHOW TEPEMEHHOI.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHOW mepeMeHHOW. CHucTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OO6IacTh ONMpeaeNeHrus ¥ MHOXKECTBO 3HaueHUN (GyHKIUU. CrocoObI
3aanus QyHKITUH.

I'padux dyaknuu. Yrenue cBoiictB ¢yHkuu 1o e¢ rpaduky. [Ipumepsr rpaduxon
(GYHKIHHI, OTpa)KaroIUX peaabHbIe IPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO IMPOMOPLHOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduxn. OyHKIEE Y = X2, Y = X3, y = VX, y=|x|. [paduaeckoe perenne ypaBHEHHH 1 cHCTEM
YpaBHEHUH.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS

PanvionaneHbBIE Ynca, UPpAIMOHAIBHBIE YKCiIa, KOHEUYHbIE U OCCKOHEYHBIC JCCITHYHBIC
npoOu. MHOXKECTBO JICUCTBUTEIBHBIX YHCEN, JEHCTBHTEIIbHBIC 4YHCIa KaK OCECKOHEYHBIC
JIecsITUYHBIE  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOKECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOU.

CpaBHeHHUE JEHCTBUTENBHBIX uHWCeN, apuMeTndeckue NEHCTBUS C ACHCTBUTEIbHBIMU
YHUCIaMU.

Pa3mepbl 00BbEKTOB OKPYKAIOIIETO MHpPA, IUTEIHHOCTh IMPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmkeHHOe 3HAUYE€HUE BENWYHMHBI, TOYHOCTh NpuOmmxkeHus. OKpyrieHue 4YHcell.
[Ipukuaka v oLeHKa pe3yJIbTaTOB BBIYMCICHHUI.



YpaBHeHusi 1 HepaBeHCTBA

JInneiiHoe ypaBHeHue. Penienue ypaBHEHUN, CBOIAIIUXCS K JIMHEHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOJSILKXCS K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHue. lIpumepsl perieHHsl ypaBHEHMM TpeTbell M UYETBEPTON CTEHEHEU
pa3iIoKEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHWH.  PemeHue  TEKCTOBBIX 3a1a4
aIreOpanIecKiuM METOJIOM.

YpaBHeHHE C JByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUH € JBYMsl NEpEeMEHHBIMH. PelleHue cCUcTeM JBYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOe, a Jpyroe — BTOpo# creneHH. | 'paduyeckas MHTEpHpeTanns CHCTEMbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanvdecKuM CIioCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemeHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOM mnepemeHHOW. KBanparHble HepaBeHcTBa. ['paduueckas uMHTEpIIpeTalus
HEPaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkmus, ee¢ rpaduk u cpoiictsa. [lapaboria, KoopauHATHl BEPUIMHBI
mapaboJIbl, 0Ch CAMMETPHH TTapaboJIbL.

Ipadukn dynxumit: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = |X| i nx cBoiicTa.

Yucii0Bble MOCIEA0BATEILHOCTH H MIPOTPECCUH

[ToHsiTHE YNCTOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit u hopMyIsiol N-ro dieHa.

Apugpmernueckass M reoMerpudeckas — mporpeccud.  @opmynsl  N-ro 4ieHa
apupMETHUECKON U TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YICHOB.

N3obpaxenne 4aeHOB apu(METHUIESCKON U T€OMETPUUECKOM MPOrPEeCCHil TOUKaMu Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCITOHEHIMATBHBIN POCT. CI0KHBIE MPOIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHMS TMpOrpaMMbl yd4eOHOro Kypca «Asredpay
XapaKTEPU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSIM POCCHMCKHX MAaTEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM MIKOJIbI, K UCTIOJIh30BAHUIO ATHX JOCTHKEHHUH B IPYrUX HaAyKaxX W MPHUKIATHBIX
chepax;

2) rpa’KAaHCKOe U JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA W peau3allii €ro Tpas,
MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXIAHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMIPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTIKCHHUMA
HayKH{, 0CO3HAHHEM BaKHOCTH MOPAJTLHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YICHOTO;

3) Tpy/10BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3aJlad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, 0CO3HAHUEM BXKHOCTH MAaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHIKEHUU BCEH
KU3HU JJIs1 YCIEIIHOW TPpOo(eCcCHOHATBHON JEesITENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOEHUEM WHAMBUAYAJbHONM TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHII, YMEHUIO BUJETh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHUSI:

OpUEHTAIle B NEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeACTaBiIeHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl YEJIOBEKa, MNPUPOJbI U OOIIecTBa, NOHUMaHUEM
MaTeMaTH4YeCKOW HayKH Kak cgepbl YelOBEYeCKOW MAeATeIbHOCTH, ITAalloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS [IUBUIIM3AIMY, OBJIAICHUEM S3BIKOM MAaTEMAaTHKU U MaTeMaTHYEeCKOM
KYIbTYpOH KaK CpEACTBOM I[IO3HAHUS MHUpPA, OBJIAJCHHUEM MPOCTEUIIUMHU HaBBIKAMH
HCCIIEIOBATENIbCKON JesITENbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OpPMHUPOBAHME  KYJbTYPbI  3/I0POBbSI U
AMOLMOHAJIBHOT0 (JIArONOJIy Hsi:

FOTOBHOCTHIO TMPUMEHATh MaTeMaTHYeCKHe 3HaHWs B HHTEpecax CBOEro 3/I0POBB,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HH (30pOBOE MHUTAaHKE, COATTAHCUPOBAHHBIM PEXHUM 3aHSATHI U
OTIbIXa, peryinspHas ¢u3nyecKass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUU,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa IPYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUW s pelleHus 3aJad B 00JIacTu
COXPaHHOCTH OKPYKAIOIIEH cpefpl, TMJIAHUPOBAHMS TMOCTYIKOB M OLEHKH HMX BO3MOXHBIX
MOCJICJICTBUI ISl OKPY)KAOIIEH Cpellbl, OCO3HAHHEM TJI00ATLHOTO XapakTepa 3KOJOTUYECKUX
mpo0eM U MyTel UX pelieHus;



8) amanTanus K N3MEHSIOIMMCS YCJIOBHSIM CONMATBLHOW M MPHPOIHO¥ Cpeabl:

TFOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSIX HEOIPENEICHHOCTH, HOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
mozei, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLUH H3
OIIBITA IPYTUX;

HE00X0IMMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie POPMYIUPOBATH HJIEH,
MOHATHSI, TUIOTE3bl 00 00bEKTaX M SIBICHUSIX, B TOM 4YHCIE paHEE HEU3BECTHBIX, OCO3HABATh
neuuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOC PA3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIPHHUMATh  CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEeOYyIOIIMH KOHTPMEp, KOPPEKTUPOBATH NPHUHHUMAEMBbIE DPELIEHUS U
NercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIENCTBUSA, (GOPMUPOBATDH OMBbIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

ba3oBble Jioruyeckue 1eicTBUA:

® BBIIBJIATH U XapaKTEPH30BaTh CYIMIECTBEHHBIC NMPU3HAKH MATEMAaTHYCCKHX OOBEKTOB,
MTOHATHH, OTHOIICHHA MEXIY MOHATHSIMH, (HOPMYIUPOBATH OIPEICICHUS MTOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(UKAINHA, OCHOBAHUS TSI 0000IIEeHNUS
Y CPaBHCHMSI, KPUTEPHH IMPOBOMMOTO aHAITN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh M MPEOOPA30BBIBATH CYXICHUS: YTBEPIUTCIBHBIC U
OTpULaTeNIbHbIE, €MMHUYHbIE, YACTHBIE 1 00IIUE, YCIOBHBIE,

® BBIABJIATH MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B PaKTax,
JAHHBIX, HAOJMIOACHUSX W YTBEPKICHUSX, Mpeasararb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e JleaTh BBIBOJBI C MCMOJb30BAaHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTelIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (NpsMbIE U OT
MIPOTHUBHOTO), IPOBOJAUTH CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTH4eCcKUX (PaKTOB, BBICTpauUBaTh apPryMEHTALUIO, TPUBOIUTH MPUMEPHl U
KOHTPHPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKICHNUS;

e BbIOMpaTh croco0 peleHus y4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIONpaTh Harbosee MOAXO AN ¢ YUETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebckne AeiicTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
(dbopmynupoBarth BOTIPOCHI, bukcupyromme MIPOTUBOpPEUHE, npobuemy,
CaMOCTOSITENIbHO ~yCTaHAaBIMBaTh HCKOMOE€ U JaHHOE, (OpMHUpOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

® TMPOBOJIUTH MO CAMOCTOSITETFHO COCTAaBIEHHOMY IUJIaHY HECIOXXHBIH JKCIIEPUMEHT,
HEOOMBIIIOE UCCIEJOBAaHUE 10 YCTAaHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4ecKOoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOI;

e caMocToATeNnbHO (opmynupoBaTh OOOOHIEHHS W BBIBOABI IO  pe3ylIbTaTaM
MPOBEICHHOTO HAOIIOCHUS, UCCIEIOBAHMS, OIIEHUBATh JOCTOBEPHOCTh MOTYYCHHBIX
PE3yNbTaTOB, BBIBOJAOB U 0000IIEHNI;



IMPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC MTPOLECCA, a TAKIKC BblIBUTATh ITPCAIIOJIOKCHHUA
0 €0 pa3BUTHUHU B HOBBIX YCJIOBHIX.

Pabora ¢ nndopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OPMAIINH, TAHHBIX, HEOOXOJAUMBIX
IUTSL pELICHUS 3a1a4H;

BBIOMpATh, aHATM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(DOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM IPEIICTABICHHS,;

BEIOMpaTh (hopMy npencTaBieHus] HHPOPMALIUU U WILTIOCTPHPOBATH PEIIacMble 3a/1a41
CXeMaMH, JuarpaMMamMu, HHOU rpadukoil 1 nX KOMOMHAIMSAMU;

OILICHUBATh HA/IGKHOCTh MHPOPMALIMH 110 KPUTEPHUSIM, TPEIATIOKECHHBIM YIUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CaMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble JaelcTBHUA:

BOCIIPHHUMATH U (DOPMYIIUPOBATH CYKJCHUS B COOTBETCTBUU C YCIIOBUSIMH U TEISIMH
OOmIeHMs, SCHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIICHUs 3a7aud, KOMMEHTHPOBATh
MTOJTy4EHHBIN PE3ybTaT;

B X0Jie 00CYX/IEHUS 3a/laBaTh BOTPOCHI IO CYIIECTBY 0OCYKIaeMOU TEMBI, IIPOOIIEMBI,
pelnraeMoi  3aja4yM, BBICKA3bIBATh HJICH, HAICICHHbIE Ha TOWCK  PeIIeHUS,
COTIOCTAaBJIATh CBOHM CYXKJIEHHUS C CYXKJICHUSAMH JPYTHX YYaCTHUKOB JIAAJIOTra,
oOHapyXUBaTh Pa3JIM4Ne U CXOJCTBO MO3UIMN, B KOPPEKTHOU GopMe POpMyITUpOBATH
pa3HOTIacHsi, CBOM BO3PKECHHS,

MIPEJICTaBIATh PE3yIbTAaThl PELIECHUs 3a/1auM, SKCIIEPUMEHTA, UCCIeI0BaHus, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAT BBICTYIUICHUS C YYETOM 3aJad IPEe3eHTAlH U
0COOCHHOCTEHN ayIUTOPHUH;

MOHUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUIYaIbHOM pabOTHI
MIPH pelIeHUH y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATD 1[€JIb COBMECTHOM JESTENbHOCTH, TUIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThl, pacmpenensartb BHIbI padOT, JOrOBApUBAThCS, OOCYXAAaTh IMpolecc U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax paboTel (oOcyxkIeHus, OOMEH MHCHHSIMH,
MO3TOBbIE€ HITYPMBI U JPYTUe), BBINOJHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUS C JPYTUMHU YIEHAMU KOMaH/bI, OLEHUBATh KayecTBO CBOEro BKJIAJa B
0O TPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMU B3aHMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepcaJIbHble yueOHbIe JAeiicTBUSA
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IJIaH, AJrOPUTM pELIeHUs 3afayd (UM €ro 4acTh),
BBIOMpATh CIOCOO pELIeHHs C Y4ETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PEIICHUN C Y4ETOM
HOBOH MH(OpPMAIIH.

CaMOKOHTPO.TIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MPOLECCa U PE3YyJibTaTa PCIICHUS
MaTeMaTHYECKOH 3aaa4u,
NpeABUACTE TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPpU PCIICHHUU 3ada4l, BHOCHUTH
KOPPCKTHUBLI B JACATCIBbHOCTh HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCfI;



® OILICHMBATb COOTBETCTBUE pe3yibTaTa AEATECIbHOCTH IIOCTABICHHON LIEIU U YCIOBUAM,
OOBSICHATh TPUYMHBI JIOCTH)KEHUS WM HEJOCTIDKEHUS IEJH, HaXOJUTh OINUOKY,
J1aBaTh OIICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

K xoHny oOydyenuss B 7 kjacce oOydaromiuiics MOJYYUT CIEIYIOIIHE NPEAMETHbIE
pe3yJabTaThl:

Yuciia 1 BHIYUHCICHUS

BbinonHATh, coderas yCTHbIE M NUCBMEHHBIE NPUEMBI, apUPMETHUYECKUE NEHCTBUS C
paloHaIbHBIMU YUCIIAMHU.

Haxonuth 3Ha4yeHMs] UYMCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpazHbIE CHOCOOBI M
MPUEMBbl BBIYMCIEHUS 3HAYEHUH JApPOOHBIX BBIPAKEHUHM, COJEp)KAlIMX OOBIKHOBEHHBIE W
NECSITUYHBIE JPOOH.

[lepexonuTe OT ogHON (QOPMBI 3alIUCH YHCEN K APYroi (MpeoOpa3oBbIBATH JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YIOPSI0YUBATH pallMOHAIbHBIE YHCA.

OKpyrisTh 4ncna.

BbINONHATE NPUKUIKY U OLEHKY pe3y/ibTaTa BBIYUCICHUN, OLEHKY 3HAYEHUH YUCIIOBBIX
BBIpa)KEHUH. BBIMONHATH JEMCTBUS CO CTETIEHAMHU C HATYPAIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh NpPHU3HAKKU JAEIMMOCTH, Pa3I0KEHUE Ha MHOXHUTEIM HATypaJIbHBIX YHCEN.

Pemare npakTHKO-OpHEHTHPOBAHHbBIE 33/1a4M, CBA3AHHBIE C OTHOILIEHUEM BEJIMYUH,
IPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEILICHHs 3a/1a4
C Y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB.

Anredpanyeckue BbIpasKeHUst

Hcnonp3oBatk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJINKY, IPUMEHATH €€ B IpoLecce
OCBOEHHS y4eOHOTo Marepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPA)KEHUI NP 3aJJAHHBIX 3HAYEHUAX I1€PEMEHHBIX.

BeInonHATe npeoOpa3oBaHus 1EJI0r0 BbIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM IOJOOHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BbINONHATE yYMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOroWwieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa Pa3HOCTH.

OcCy1ecTBIATh Pa3/IoKEHUE MHOTOUWIEHOB HAa MHOXKMTEIM C TOMOLIbIO BBIHECEHHUS 32
CKOOKH OOLIero MHOXXUTEJNS, IT'PYNIUPOBKU CJIaraéMblX, MPUMEHEHUs (OpMYNl COKPAICHHOIO
YMHO>KEHUS.

[IpumensaTh mnpeoOpa3oBaHUs MHOTOWIEHOB JJIsl pPEUIEHHsA pa3iMyHbIX 3a7a4 M3
MaTeMAaTUKU, CMEXHBIX IPEMETOB, U3 PeaIbHOMN NPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HAaTYpaJbHBIMU MOKA3aTENIAMHU ISl PeoOpazoBaHUs
BBIPAXKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemares nuHElHbIE ypaBHEHHs C OJHOM NEPEMEHHON, NPUMEHSSI IpaBUja NEPEX0Aa OT
UCXOJHOTO YpPaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckue METO bl IPU PELICHUH JTMHEHHBIX YPABHEHUN U UX CHCTEM.



[TonGupath mpuMepsI Hap YuCell, SIBJISIOUINXCS pEIIeHUeM JTMHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JIHMHEHHOTO YypaBHEHHA C JABYMS
MepPEMEHHBIMHU, MOJIB3YSCh TPAPUKOM, TPUBOAUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX YpaBHEHUH C JBYMsI MEPEMEHHBIMH, B TOM YHUCIIE
rpaduuecKu.

CocraBnaTh M peuiaTh JIMHEHHOE YpaBHEHHWE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJY4YEHHBIN
pe3ynbTarT.

DyHKUUHA

N300paxkaTh Ha KOOpAWMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIydd, OTpE3KH, HWHTEpBallbl, 3alMChIBaTh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKE.

OtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHerHbIX QyHkui. Ctpoutsh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh € MNOMOUIBIO (YHKIMII HM3BECTHBIE 3aBUCHUMOCTH MEXJIYy BEJIUYMHAMU:
CKOPOCTb, BPEMsl, PaccTOSHUE, 1I€Ha, KOJIWYECTBO, CTOUMOCTb, NMPOU3BOJAUTEIBHOCTb, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne QyHKINY MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MpeACTABICHUS M aHain3a WHGOPMAIUK, U3BJIEKATh W
MHTEPIPETUPOBATH HHPOPMAIHIO U3 TPadUKOB peaTbHBIX TPOLIECCOB U 3aBUCUMOCTEN.

K konmy oOyuenus B 8 kJacce oOOydarOIMICS TOJYyYUT CICAYIONIME MPEAMETHBIC
pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonb3oBaTh HaualbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHHMsI, OKPYIJIEHUS W BBIUMCICHMH, H300pakaThb [EHCTBUTENIbHbIE YWCIA TOYKAMH Ha
KOOPJIMHATHOM MPSIMOTA.

[IpumensaTh moHsATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHSA, HAXOJAUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS MTPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJHATH PEOOPa30BaHUsI BbIPAKEHUH,
coJiepKalluX KBaJIpaTHbIE KOPHU, UCTIONb3Ysl CBONCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX M MaJbIX YMCET C MOMOIIBIO JECATHUHBIX ApoOed u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHATHE CTENEeHW C IeNIbIM TIOKa3aTelieM, BBIMOJHATH MPEoOpa3OBaHUS
BBIPKEHUH, COAEPIKAIINUX CTEIIEHU C LIEJIbIM MOKa3aTeJIeM.

BoInonHATE  TOXKJECTBEHHBIE MpeoOpa3oBaHUS PAIMOHATBHBIX BBIPAKEHHM Ha OCHOBE
MpaBWJI ICHCTBHUI HaJl MHOTOWICHAMH U aJIreOpandyecKuMu IpoOsSMHu.

PacknaapiBaTh KBaJIpaTHBIN TPEXWIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpazoBaHUs BBIPAKEHUM JUId pelIeHHs pa3idyHbIX 3a1ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM IPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIe, KBaPATHBIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOISIINECS K
HUM, CUCTEMBI JIByX YPABHEHHU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTENINE UCCIET0OBAHUS YPAaBHEHUM U CHCTEM YPABHEHMM, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX IMpeJICTaBleHU (ycTaHaBIMBaTh, MMEET JIM ypaBHEHHE WU
CUCTEMA YPaBHEHUH PEIICHHUs], €CIIM UMEET, TO CKOJIBKO, U ITPOUEE).



[lepexoauTe OT cloBecHOW (OPMYIMPOBKH 3aJaud K e¢ anreOpanveckoil Moaenn ¢
IIOMOIIBIO COCTaBJICHMS ypaBHEHUS WM CUCTEMBbl ypaBHEHUI, WHTEPIPETHUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHbIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPAaBHEHHUS, OLIEHKH, PEllaTh JMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHOW M HUX CHUCTEMbI, JaBaThb I'PapUUECKyI0 HIUIIOCTPAIUIO
MHO>KECTBA PELLIEHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

D yHKUUHA

[lonumatb ¥ HCNONB30BaThb (PYHKLIHMOHAIbHBIE TMOHSATUS U SA3BIK  (TEPMMHBI,
CUMBOJIMYECKHE O0O03HAYECHUs), ONpPENEsATh 3HAUeHHE (YHKIMHU [0 3HAYCHHIO apryMEHTa,
OTIpENIeNATh CBOWCTBA (PYHKIMH 110 €€ TpaduKy.

Crpouts rpaduky 3eMEeHTapHbIX QYHKINN BUJA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, ONHCBIBATH CBOICTBA UNCIOBOH (GYHKIMH 110 &
rpaduky.

K xonmy oOydenumss B 9 kjacce OOyJarOmMACS TONYyYUT CICIYIOIIHE TPEAMETHBIC
pe3yIbTaThl:

Yucia v BbIYUCICHUSA

CpaBHUBATH U yIOPSI0YUBATh palliOHATIbHBIE U HPPALIMOHAIbHbBIE YUCIIA.

BoinonusaTe apudmernyueckue AeUCTBUS ¢ pallMOHAILHBIMU YHCIaMH, COUeTasi yCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BHIUMCIICHUS C UPPALIMOHAIBHBIMU YHCIaMH.

Haxonuth 3HaueHus creneHel ¢ 1esbIMU ToKa3aTeNIIMU U KOpHEH, BBIYUCIISATh 3HAUCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyrasaTh J€MCTBUTENBHBIE YUCIIA, BBINOJHATH IPUKUJIKY PE3YIbTaTa BEIYUCICHHH,
OLIEHKY YHCJIOBBIX BBIPAKEHHH.

YpaBHeHNs] U HEPABEHCTBA

Pemate JsMHelHble W KBaJIpaTHbIE YPAaBHEHMs, YPABHEHUsS, CBOJSIIMECS K HHM,
npocTeiire ApoOHO-pallMOHaIbHbIE YPABHEHUS.

Pemare cuctemsl OBYX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHMI, B KOTOPBIX OJJHO YPABHEHUE HE SBISCTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajaud  anreOpanvyeckuM CIOCOOOM C IOMOIIBIO COCTaBJIECHHUS
YPaBHEHMsI I CUCTEMBI IBYX YPAaBHEHHH C ABYMS IIEPEMEHHBIMU.

[IpoBoaNTE MpocTeiie UCCIeA0BaHUs YPAaBHEHUH U CUCTEM ypaBHEHUH, B TOM YHCIE C
IIPUMEHEHHEM TIpaduyecKux MpeIcTaBlIeHU (ycTaHaB/IMBaTh, UMEET JIM YypaBHEHHE WU
cucTeMa YpaBHEHUI pelIeHus, €ClI UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peLICHUE
HEpaBEHCTB HA YHCJIOBON MPSMOM, 3aIIMChIBATh PELICHHE C TOMOIIBIO CUMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PELICHHE CUCTEMbl HEPAaBEHCTB HAa YUCIOBOW MPSMOWH,
3aIUCBIBATH PELIEHUE C TIOMOLIbIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3IMUHBIX 3a/1a4.

DyHKUUH

Pacnio3HaBate (hyHKIMHU U3ydeHHBIX BUJOB. [IoKka3bIBaTh CXeMaTUYECKH PACIIOIOKEHUE HA

KOOPIMHATHOM MJIOCKOCTH rpadukoB GyHKimi Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,Yy=x3,y= VX, Yy = |X|, B 3aBUCHMOCTH OT 3HaYCHU KOIPPUIIUCHTOB, OMUCHIBATH CBOMCTBA

GbyHKIUH.



CtpouTth 1 n300paxkaTh CXeMaTHUYeCKH rpaduKy KBaJpaTHUHBIX (YHKIUI, OIHCHIBATH
CBOMCTBA KBaIPATUYHBIX (YHKLUH MO UX IpaduKaMm.

Pacno3naBare  kBazpatuuHylo ¢QyHkmuio 1o  Qopmyne, TOpPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX (PYHKIUI U3 peaqbHON )KU3HHU, (PU3UKH, TEOMETPHH.

YucioBble MOC/I€10BATEILHOCTH U IIPOIrPecCHu

PacnioznaBath apuMeTnyecKyro 1 reOMETPUUECKYIO IPOrPECCUU IIPU Pa3HbIX criocobax
3aJlaHusl.

BbINONIHATE BBIYHUCICHUS C MCIIOJIb30BaHUEM (POpPMYN N-TO YjieHa apuPpMeTHUYEeCKOr u
r€OMETPUYECKON NPOTrPeCCUi, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh WieHBI MOCIET0BATEIFHOCTH TOYKAMH HAa KOOPAWHATHOH MJIOCKOCTH.

Pematp 3a7maun, cBA3aHHbBIE C YUCIOBBIMH MOCJIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a7a4u
W3 peabHOM KU3HU (C UCTIOIB30BAHUEM KATBKYIATOPA, U(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bu6mmotexka [IOK
yucna https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
2 Anreb 27 1
FEOPAIRCCIIE BhIpanemt https://m.edso0.ru/7f415b90
bubmmoreka [JOK
3 Y 20 1
PABHEHMA 1 HepapeHoTsa https://m.edsoo.ru/7f415b90
bu6mmoreka [{OK
4 Koopunaret u rpagui. OyHKuin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne 1 06o0werHe 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0



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

8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6mmoteka [IOK
1 q .K 1
ncia v Beruucienus. Ksajgparasle KopHu 5 https://m.edsoo.ru/7f417af8
2 Uucna u Berauciaenus. CTerneHb ¢ [eIbIM v bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckuie BHIPAKEHUSI. 5 1 bubnuoreka [IOK
KBanpartueiii TpexuieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckuie BHIPAKEHUSI. 15 1 bubnuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HEpaBeHCTBA. KBagpaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. CUCTEMBbI 13 bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
8 O . 5
YHRUHH. OCHOBHbIC IOHATIA https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) | 9
YHILUHH. THCIOBBIC YHKLUIH https://m.edsoo.ru/7f417af8
bu6nmuoreka [JOK
10 I1 6006 6 1
OBTOPEHHE [ ODODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

9 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ pasi Konrtpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuotexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus v HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 v .H 16 1
paBHEHMS U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 o 16 1
YHIHIH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBbie MOCIEA0BATSIIBHOCTH 15 1 htts://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMATHU3 AT 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Mepznsik A.T'., [lonouckuit B.b., SIkup M.C.; non penakuueii [logonsckoro B.E.,
Anre6pa, 7 kiacc,O0IIecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO "M31aTenbCKuil IICHTP
BEHTAHA-TPA®"; AkumonepHoe obuiectBo "UsnarensctBo [Ipocsemienue";

2. Mep3msik A.T., Tlonouckuii B.B., SIkup M.C.; nox pexakmueii [Tomgonsckoro B.E.,
Anrebpa, 8 kmacc,O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO "M31aTenbCKuil IIEHTp
BEHTAHA-TPA®"; Axumonepnoe obuiectso "MU3narensctBo [Ipocsenienue";

3. Mep3msik A.T., TTonouckuii B.B., SIkup M.C.; nox pemxaknueii [Togonmsckoro B.E.,
Anrebpa, 9 kmacc,0O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO "M3MaTenbeKuil IIeHTp
BEHTAHA-TPA®"; AkninonepHoe obmiectBo "MU3natensctBo [IpocBenienue";

4. A.T. MopakoBu4, Anredpa. 8 kitacc: yaeOHUK 117151 00111€00pa30BaTEIbHBIX YIPEKICHUN
[ A.T. Mopakosud. - M.: Muemo3una, 2020r.

5. A. T'. MopakoBuu, AnreOpa. 8 Kiacc: 3aJauHuK I 0011eo0pa3oBaTeIbHbIX
yupexenuil. - M.: Maemo3suna, 2020r.

6. A. I'. Mopakosu4, Anredpa. 9 kiacc: yueOHUK 11 00111e00pa30BaTeIbHBIX YUPESKICHUM
[ A.T. Mopakosud. - M.: Muemo3una, 2020r.

7. A. T'. Mopakosu4, Anredpa. 9 kiacc: 3a1auHuK JIs 0011e00pa3oBaTeIbHbIX

yupexaenuil. - M.: Mauemosuna, 2020r.

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

JunakTruueckue Matepuansl, Anredpa, 7 kiiacc, OOLIECTBO C OrpaHUYEHHOM
otBeTcTBeHHOCTHIO "M3natensckuit nentp BEHTAHA-I'PA®"; AkunonepHoe o011ecTBO
"UzparensctBo [Ipocemenue"; Mepsnsik A.T'., [Tononckuit B.b., Sxup M.C.; nox

penakuen [lononsckoro B.E.,



Hunaktuueckue matepuansl, Anredpa, 8 kiace, OOMECTBO ¢ OTpaHUYCHHOM
otBeTcTBeHHOCTHIO "M3natensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe o011ecTBO
"UznarensctBo [Ipocemenue"; Mepsmsik A.T'., [Tononckuit B.b., Sxup M.C.; nox
penaxkuuen Ilononsckoro B.E., /lunaktuyeckne Matepuansl,

Anre6pa, 9 xnace, O0IIECTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTHIO "3 1aTeIbCKIil IEHTP

BEHTAHA-TPA®"; AximonepHoe obuiectBo "UsnarensctBo [Ipocsenienue";

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccutiickoe oOpa3oBanue" denepaabHbIN MOpTAaIL.

2. www.school.edu - "Poccuiickuit 061eo06pa3oBaTeabHbIi moprain'.

3. www.school-collection.edu.ru/ Emunast kosuiekius nudpoBbIx 00pa3oBaTeIbHbIX
pecypcoB 4. www.mathvaz.ru - docee MIKOJIBHOTO yuuTes sl MaTeMaTHku JJoKyMeHTalus,
paboune Matepuaibl JUIsl yIUTeIsl MaTeMaTHKH

5. www.it-n.ru"Cetb TBOpYECKHX yUHTEICH"

6. www.festival.1september.ru dectuBais negarorudecKux uaei


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
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