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HOACHUTEJIBbHAA 3AIIUCKA

Anrebpa sBIsE€TCS OAHUM M3 ONOPHBIX KYpPCOB OCHOBHOrO OOIIEro oOpa3oBaHUs: OHA
o0ecrieuynBaeT U3yueHHe IPYTuxX JTUCIHILINH, KaK €CTECTBEHHO-HAYYHOI0, TAK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEO0OXOAMMO LIS MPOJIOJDKEHUST 00pa30BaHUs U B TIOBCEAHEBHOW KHU3HH.
Pa3Butne y oOyuarommxcs Hay4dHBIX [PEACTABICHUM O MPOUCXOKACHUH U CYIIHOCTH
anreOpanyeckux aOCTpakIHii, crocode OTpakeHUS MaTeMaTHYeCKOH HayKoW sBIEHUH U
MPOIIECCOB B TPHPOJEC M OOIMIECTBE, PO MATEeMaTHYECKOTO MOCIUPOBAHHS B HAyYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAuecTB
MBILUIEHUS, HEOOXOAMMBIX Ul aJaNnTalid B COBPEMEHHOM IudpoBoM oOuiectBe. M3ydyeHue
anredpel o0ecreunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JIHCTBUSL U BBIBOABI, (POPMYIHPOBATH yTBepKAeHHI. OCcBOCHHE Kypca anreOpbl 00ecrieuuBacT
pa3BUTHE JIOTUYECKOTO MBIIICHUST OOydYalolmuXcsi: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTHBHBIE PACCYKACHHUSA, 0000LIeHNE W KOHKPETU3aluio, abCTparupoBaHUE U aHAJIOTHIO.
OOyueHnue anrebpe mMpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIHHOM IEITEIIBHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHHE 3aJady  SBJseTCS — peaju3alueit
JeSITEIbHOCTHOTO MPUHIIKTIA 00yYeHUS.

B crtpyktype mnporpammbl yueOHOro Kypca «Asnredpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTEeIbHO-METOAMUYecKue JUHuM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKre BBIPAKCHUN», «YPABHEHHS M HEPAaBEHCTBa», «DYHKIIUN.
Kaxxnas u3 3THX colepkaTelbHO-METOANYECKUX JIUHUNA Pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJIEHCTBYS ¢ APYTMMHU €ro JMHUSAMHU. B Xone n3yueHust yueOHOro Kypca
00y4aromuMCcs TPUXOAUTCS JIOTUIECKH PAcCyKAATh, HCIIOJIE30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBA3M € 3TUM B IporpaMmy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOLIME OBJIAJCHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEPCAJIBHOIO MaTeMaTHUYECKOTO
s3pika. CoJiepKaTeNbHON U CTPYKTYPHOM O0COOEHHOCTBIO Y4eOHOTO Kypca «Anredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nuHUM «Yucna W BBIYUCICHHS» CIYKUT OCHOBOM [JIA JajbHEHIIEro
U3YyYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS JOIMYECKOTO MBIIUICHHS,
(OpMHUPOBAHNIO YMEHHSI IMOJB30BAThCS AITOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX JUIsl MOBCEIHEBHOM *H3HU. Pa3BUTHE MOHATHSA O YUCIE HA YpOBHE
OCHOBHOT'O 00IIlero o0pa3oBaHMs CBSI3aHO C PAlMOHAIBHBIMH U HUPPALMOHAIBHBIMH YHCIAMH,
(hopMuUpOBaHHEM TPEACTABICHUN O JNEUCTBUTEILHOM YHCIie. 3aBepIICHUE OCBOCHMSI YMCIOBOMU
JUHUHA OTHECEHO K CpellHeEMY o01ieMy 00pa30BaHUIO.

CopepxaHue [BYX anreOpandecKux JHHHA — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEpPaBEHCTBA»  CIOCOOCTBYyeT  (opMuUpOBaHWIO Yy  OOy4arOIIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO i pelIeHUs 3a7ad MaTeMaTHUKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUs
y4eOHBI ~ MaTepuay  TPYNIUPYETCS  BOKPYr  PAIllMOHAIBHBIX  BBIpaKeHWH.  AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH KaK S3bIKa JJIs MOCTPOCHUS MAaTEMaTHUYECKUX MOJENCH,
OTIMCaHMs MPOLECCOB M SBICHUI peaspHOro mMupa. B 3amaun o0yueHus anredpe BXOIAT TAKKe
JanbHelIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIWMOTo, B YaCTHOCTH, MJIs
OCBOGHHUSI Kypca HWHPOPMATHKH, M OBJIAJICHHE HAaBBIKAMH JeAYKTUBHBIX pPacCYXICHUM.



[IpeoOpazoBanne CUMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKeHHs, CIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPUECTBY.

Copepxanne  (QyHKIMOHAIBHO-TpapUUECKOW JIMHUM  HAIEJICHO Ha  IOJIy4YeHHue
o0ydaromuMucs 3HaHUN O QYHKIMAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH ISl ONMUCAHUS
W HCCIIEJIOBaHUS Pa3HOOOpa3HBIX NPOIECCOB W SIBICHWW B mpupoae M obmiecte. M3ydeHne
MaTrepuaga CIOCOOCTBYET pa3BUTHIO y OOydYaloIIUXCsl YMEHHUS HCIIOJIb30BAaTh pa3InYHbIE
BBIPA3UTENBHBIC CPEJICTBA S3bIKA MATEMAaTHKU — CJIIOBECHBIC, CHUMBOJIMUYECKHE, TpaduvecKue,
BHOCHT BKJIaJ] B (DOPMHpOBAHKE MIPEICTABICHUA O PO MAaTEMATHKH B Pa3BUTUU ITHBHIIN3AIAN
U KYJIbTYpPBI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kkjaccax usydaercs Y4eOHBIH Kypc «Aunrebpay,
KOTOpBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pa3lielibl cojepkaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpandecKue BRIPKEHUSY, «YpaBHEHUS U HEPaBEHCTBAY», «DyHKIIUNY.

Ha u3yudenue yue6HOro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezieno), B 8 kimacce — 102 gaca (3 vaca B Hemenmo), B 9 kiacce — 102 gaca (3 ygaca B
HEJICJIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciaa v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHbIE U AECATUYHBIEC, NEPEX0J]] OT OAHOH (GopMbl 3amucu Apolel K
npyroi. IloHsTHe panyoHaIbHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALlMOHAIBHBIX
yrcesl. ApudmMerndyeckue AeMCTBUS ¢ pallMOHANIbHBIMU unciamu. Pemenue 3a1ad u3 peanbHON
IIPAKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNleM: OmNpeieNieHre, IpeoOpa3oBaHUe BHIPAXKECHUN Ha
OCHOBE ONpeAeTIeHMs, 3anich 00IbINX yncen. [IpouenTsl, 3anKuch IPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOIEHTOB. TpU OCHOBHBIE 3aJlauM HA MPOLICHTHI, PELICHUE 3a/ad U3 peanbHOM
MIPaKTUKU.

[IpuMmeHeHne NPU3HAKOB AEIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi M 0OpaTHasi IPONOPLUOHATBHOCTH.

Aare0panyeckune BbIpaKeHHUs

IlepemeHHBIE, YHCIOBOE 3HAYECHHE BBIPDAKEHUS C IEPEMEHHOW. JlomycTuMble 3HA4YEHUs
nepeMeHHbIX. [IpencTaBneHre 3aBUCHUMOCTH MEXIY BeJIMUYMHAMH B BHAE (HOPMYIIBL
Boruncnenus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIpaXXEHHM, TOKIECTBEHHO PABHbIE
BBIpa)KEHUsI, MpaBuiia MpeoOpa3oBaHUs CyMM U MPOU3BEICHHM, MPaBUa PACKPBITHS CKOOOK U
MIPUBEACHUS NTOJO0OHBIX CIIAaraeMbIX.

CBoJiCTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHs MHorowieHa. Cllo)KeHHe, BBIUUTAHUE, YMHO)KEHHE
MHOTIOWwIeHOB. POpMYIbI COKPAIIEHHOIO YMHOKEHHMs: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOrO4JIEHOB HA MHOYKHUTEIH.

YpaBHeHHS H HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, NpaBuia MpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIIBHOCTh
ypaBHEHUI.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO ypaBHEHUS,
pellieHre JUHEHHbIX ypaBHeHUW. COCTaBJICHHME YpaBHEHHMM MO YCIOBHIO 3ajaaud. PemieHue
TEKCTOBBIX 3a7]a4 C IOMOILIbIO YPABHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMsI EpEeMEHHBIMH U ero rpaduk. Cuctema JIBYX JTHHEWHBIX
ypaBHEHUN C NIByMs TI€pEeMEHHBIMH. PerieHue cucTeM ypaBHEHHH CTIOCOOOM TOACTaHOBKH.
[IpuMepsl pelieHns: TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPaBHEHUH.

DyHKIUH

Koopaunata Touku Ha mnpsmol. YUucioBele NpoOMEXyTKH. PaccrosiHue Mexny AByMms
TOYKaMU KOOPJAMHATHOMU IIPSIMOM.

[pssmoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca m opauHaTa TOYKM Ha
KoopAMHATHOM miockocTH. [Ipumeps! rpadukos, 3anaHHbIX (opmynamu. UteHue rpaduxos
peanpHbix 3aBucuMocTei. [lomartme ¢ynkmun. ['padpux ynakuun. CpoiicTBa  QyHKIHIA.
Jluneiinas ¢pyukius, eé rpaduk. ['paduk dynkuuu y = |[X|. ['padudeckoe pereHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHCHUM.

8 KUIACC

Yucia 1 BBIYUCICHUS



KBagpatueiii koperb u3 umcna. Ilonarue 00 wuppanuroHanbHOM uwmcine. JlecaTudyHbie
MPUOIMDKEHNST UpPAIMOHAIBHBIX uncell. CBOWCTBA apu(PMETHIECKUX KBaJIPATHBIX KOPHEH M MX
MPUMEHEHHE K TPEOoOPA30BAHUIO YWCIIOBBIX BBIPAXKEHUM M BBIYMCICHUSIM. JleHCTBUTENIBHBIC
qyucna.

Crenens c 11eNIbIM TIOKa3aTeseM U € cBoicTBa. CTaHapTHas 3alUCh YHUCIIA.

AnreOpanyeckre BeIpaXeHUIAJIredOpanyecKue BbIPakeHust

KBagpatabiii TpEXuiieH, pa3ioKeHUE KBaIpaTHOTO TPEXUWICHA Ha MHOXKHUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO anreOpanueckoir apodu. CroxxeHue,
BBIUUTAHUE, YMHOXKEHUE, JelIeHne anreOpanueckux IpoOei. PannoHanbHbIe BBIPAKCHHS U UX
npeoOpa3oBaHuUe.

VYpaBHeHUsI U HEpaBEeHCTBAY paBHEHHUsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KopHel KBaapaTHOro ypaBHeHHMs. Teopema Buera.
Pemenne ypaBHEHUH, CBOASIIMXCA K JUHEHHBIM M KBaJapaTHeIM. Ilpocreiimme apoOHO-
palrOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEeprpeTanvs ypaBHEHUU C ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JABYMSI NepeMEeHHbIMU. [IpuMepbl pemieHus CUCTEM HEJTMHEHMHBIX YpaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3aa4 areOpanyeckKiuM CrocoOoM.

HucnoBble HeEpaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM mnepeMeHHOM. Cucremsl
JIMHEWUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKIMN DYyHKIUA

[onstne Qynkuuu. O6macTh ONpeneIeHuss 1 MHOKeCTBO 3HaueHHH QyHkmuu. CrocoOb
3aaHus QyHKITHA.

I'padux dynkuum. Utenue cpoiicTB dyHkuum mo e€ rpaduky. [Ipumepsr rpaduxor
(yHKIMIA, OTPAKAIOIINX PEATbHBIC TPOIIECCHI.

OYHKIIMY, OMUCHIBAIONIME MPSAMYI0O U OOPAaTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX
rpaukn. @yrxiun Y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe pelrenne ypaBHCHHI i CHCTEM
YPaBHECHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

ParnmonanbHele yncia, UPpallMOHAIbHBIE YMCIA, KOHEUHbIE U OCCKOHEUHbIE JIeCATUYHbIC
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4MCIA KaK OECKOHEUYHbIE
JecaTuyHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IIPSMOMU.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apU(pMETHUECKHE IEUCTBUS C JAEHCTBUTEIbHBIMU
YHCJIAMH.

Pa3zmepel O0OBEKTOB OKPYXKAIOIIEr0 MHpPA, JUIMTEIBHOCTH IPOLECCOB B OKPYXKAIOIIEM
MHUDE.

[Mpubnmx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh NPHUOMIKEHUs. OKpYIieHHE YHCEN.
[Ipuknaka ¥ OLEHKA pe3yJabTaTOB BEIYMCICHHM.

YpaBHeHHsI U HEPABEHCTBA

JIuneiiHoe ypaBHeHUe. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.



KBagparHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOJASIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHuss ypaBHEHUH TPETbEH M YETBEPTOM CTEIEHEU
Pa3JIoKEHUEM HA MHOXKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHMiA.  PemieHwe  TEKCTOBBIX  3ajady
anreOpandecKuM METOOM.

VYpaBHeHHe C JByMsI NEpPEMEHHbIMH U ero rpaduk. Pemienue cucreM IBYX JIMHEHHBIX
YpaBHEHUN C JByMs IIEpEeMEHHbIMU. PellleHHe cHCTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpol creneHu. ['paduueckas mHTEpnpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. PelieHue cucrteMm JMHEHHBIX
HEPaBEHCTB C OAHON mnepeMeHHOH. KBaapaTHple HepaBeHCTBa. I'paduueckas MHTepIpeTaIys
HEPABEHCTB M CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

OyHKIMN PYyHKIUH

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHUH TTapadOJIbI.

I'paduku Gynkimit: y = kx, y =kx + b, y=k/x,y =x3,y= VX, y = |X| , 1 ux cBo¥cCTBa.

Hucnossle 110CiI€10BaTEIbHOCTU Y HCI0BBIE OC/IEA0BATEIbLHOCTH U IIPOrPeCcCHH

[loHsiTHE YKCITOBOM MOCIEAOBATENBHOCTU. 3aJaHUE MOCIEA0BATEIBHOCTH PEKYPPEHTHOMN
dhopmynoit u popmyIoii N-ro dseHa.

Apudmernueckas U reomerpuueckas — nporpeccuu.  Dopmynel  N-ro  uieHa
apu(METHUECKON U T€OMETPUIECKON MPOrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4iIeHOB apu(METHUECKOM M TeOMETPUYECKOW MpOrpeccHil TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMATIBHBIN pOoCT. CIOXKHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHMS MpOrpamMmbl ydueOHOro Kypca «Ainredpay
XapaKTEepU3YIOTCSL:

1) naTpuoTHYecKkoe BOCIMTAHME:

MPOSIBIICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHMXKEHHUSIM POCCUHCKMX MATEMAaTUKOB M POCCUHUCKOMN
MaTeMaTHYECKON IIKOJIbI, K HCTIOIb30BAHUIO 3TUX JOCTI)KEHUN B IPYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpa:kaaHcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaKIaHWMHA M peald3allid ero Impas,
NPEICTaBICHUEM O MAaTeMaTHYECKHMX OCHOBaX ()YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHUH, MPOIEAYp TPa)TaHCKOTo o0IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM IOCTHXKEHUMN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHHE:

YCTaHOBKOM Ha aKTMBHOE y4YaCTHE€ B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTU4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOI0 0Opa30BaHUs Ha MPOTSKEHUU BCeH
KHU3HU JJIs1 YCHEIIHON MpoQecCHOHANbHON 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHUIYaJIbHOM TpaeKTOpuu o0Opa3oBaHHUS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTM4YecKoe BOCMIUTaAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M ACTETHUYECKOMY BOCIPHUATHIO MATeMAaTHYECKHUX
00BEKTOB, 33/1a4, pELICHUN, PACCYKICHUI, YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHHUS:

OpHUEHTAIle B NEATEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpeICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YeJOoBEeKa, MPHUPOJAbl U 0OliecTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4eloBeYeCKOW MAEATeNbHOCTH, JTamoB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHUECKON
KyIbTYpOH Kak CpEeACTBOM IIO3HAHHWA MHpA, OBJIAJEHUEM IPOCTEHIIMMH  HAaBBIKAMU
HCCIIEeI0BATENIbCKON AESITEbHOCTH;

6) d¢usnueckoe BocnMTaHMe, (POPMHUPOBAHHE  KYJbTYPbl  3I0POBbS W
IMOLMOHAJIBLHOIO 0JIArONOIyYHsi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHHUS 3[I0POBOT0O 00pa3a >KHU3HHU (340pOBOE MUTAHUE, cOANTaHCUPOBAHHBIM PEXUM 3aHATHN U
OTIbIXa, peryiaspHas (Qu3nueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
MIpU3HAHUEM CBOETO IIpaBa Ha OIMOKY U TAaKOI'o K€ [paBa JPYyroro YeJIoBeKa;

7) 3Ko/10THYeCcKOe BOCIIUTAHME:

OpUEHTalle Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM U pelleHus 3afad B o0sacTu
COXPAHHOCTH OKpY)Kalolllel cpeibl, IUIaHUPOBAHHS MOCTYNKOB U OLEHKH HX BO3MOXKHBIX
MIOCTIEICTBUM Ul OKpY’KaloIleld Cpelbl, OCO3HAHUEM IJI00AJIBHOTO XapaKTepa HKOJOTHYECKUX
npo0JIeM U MyTel UX PelIeHHUS;



8) ajanTanus K M3MEHAIIIUMCS YCJIOBUSIM COLHAJIBLHON M NIPUPOAHOI Cpebl:

TOTOBHOCTBIO K I[€I>'ICTBH$[M B yCJ'IOBI/ISIX HGOHI)C[[CJ'IéHHOCTI/I, ITOBBIIIICHU O ypOBHf[ CBOCﬁ
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSATeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y JAPYTHX
HIOIIGI‘/JI, HpI/IO6pCTaTL B COBMGCTHOﬁ JACATCIIBHOCTH HOBBIC 3HAaHHA, HABBIKM U KOMIICTCHIIUU H3
OIIBITA IPYIUX;

HEO0OXOUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWHU, B TOM 4YHCIIe (OPMYIMPOBATH UJIEH,
IIOHATHUA, THIIOTC3bI 06 O6"[>€KT3.X U SABJICHHUAX, B TOM YHCIJIC paHee HCU3BCCTHBLIX, OCO3HAaBAaTh
neuIuThl COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOLIMII KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMbIE PELICHUS U
nercTBysl, POpMyIUPOBATH U OIICHUBATH PUCKU U TTOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTeibHbIEe YHUBEPCAJbHBIE YUeOHbIe JeiicCTBUS

Ba3oBble joruyeckue aeicTBUA:

®BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKH MAaTEeMaTHYECKHX OOBEKTOB,
HNOHSTHH, OTHOIICHUH MEXAY NOHATHAMH, (HOPMYIHPOBATH ONpPEICIICHHS TOHSITHIH,
YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCU(PHUKAIMH, OCHOBAHUS JJIsi 0000IICHNUS
Y CPaBHEHHS, KPUTCPHH IIPOBOIUMOIO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIHPOBATh U TMPEOOPA30BHIBATE CYKICHHS: YTBEPIUTEILHBIC H
OTpHUIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOLIHE, YCIOBHBIC;

® BEISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHBOpEUHs B (hakTax,
JIAHHBIX, HAOJIOJCHUSX W YTBEPKACHUSX, MpeIUIarath KPUTCPHU JJIsl BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e leTIaTh BBIBOABI C HCIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOYeHNH, YMO3aKITIOUCHUH 110 aHaJIOTHH;

® pa30upaTh J0KA3aTEIbCTBA MATEMATUYECKHX YTBEPKACHUM (TIPSIMbIE M OT MPOTHBHOTO),
MPOBOJUTH CaMOCTOSITEIEHO HECIIOKHBIC JIOKA3aTEIbCTBA MAaTEMAaTUYECKHX (DAKTOB,
BBICTPAMBATh APTyMEHTAIMIO, IPUBOAUTH MPHUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BEIOMpATh CcHoco0 pelieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJBKO BapUAHTOB
petieHust, BEIOMpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIIbHO BBIZCICHHBIX
KPUTEPHUEB).

ba3oBble ucciieq0BaTeIbCKUE NeHCTBUA !

® ICTIOJIB30BAaTh  BONPOCHl ~ KAaK  HWCCIIEJOBATEIbCKUHA  HMHCTPYMEHT  TO3HAHMA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTHUBOPEUHE, npobiemy,
CaMOCTOSATEIbHO yCTAaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHHUE;

® [IPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABJICHHOMY IUIAHY HECJIOKHBIA HOKCHEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

® CAaMOCTOSTEIBHO (POPMYJIMPOBATH OOOOIIECHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIOCHNUS, WCCIICOBAHMs, OLIEHUBATh JIOCTOBEPHOCThH IOJIyYEHHBIX PE3YJIbTaTOB,
BBLIBOJIOB M O0OOIIEHN;



® [IPOrHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEATIONIOKEHHS O
€T0 Pa3BUTHH B HOBBIX yCIIOBHUSX.
PatGora ¢ undgopmaumeii:
® BBEISIBJISITH HEJJOCTATOYHOCTH M U30BITOYHOCTh WH(OPMAIIUHU, TAHHBIX, HEOOXOTUMBIX IS
pellIeHus 3a1a4H;
¢ BEIOMpATh, aHATU3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH HH(OPMAITUIO
pa3IUYHBIX BUIOB U (hOPM MpeICTaBICHUS;
e BEIOMpaTh (POpMy MpeAcTaBieHUs UHPOPMALUU U WIIIOCTPUPOBATH PElIaeMble 3a/lauu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoii U MX KOMOMHALIUSAMU;
® OIICHWBATh HANEKHOCTh MHOOPMAIMH TI0 KPUTEPHUSIM, TPEAIOKEHHBIM yYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENILHO.
KoMMyHuKaTHBHBIE YyHUBEpPCAJIbHbIE YueOHBbIE JIeiCTBHUS:
® BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUH C YCIOBUSMHU U IIEJISIMH
oOmIeHHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUsS] B YCTHBIX M
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4l, KOMMEHTUPOBATh
MIOJIy4CHHBINA PE3yIIbTaT;
®B X0JIe OOCYXXIICHHsI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBbI, TIPOOJIEMBI,
pemiaeMoil  3a7auM, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOMCK PEHICHHS,
COTIOCTaBIISITh CBOM CYXACHHS C CYXICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTA,
0oOHapyXH1BaTh PA3IMYUE U CXOJCTBO MO3UIIMIA, B KOPPEKTHOH hopMe GopMynHpoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHS,
® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, DKCIEPUMEHTa, MCCIEeJIOBaHUS, MPOEKTa,
CaMOCTOATENIEHO BBIOMpaATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpPE3CHTAlH H
0COOEHHOCTEH ayIuTOpUH;
® [IOHUMATh W HMCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAJIbHON pabOTHI PH
peleHnn y4eOHbIX MaTeMaTHIECKUX 3a71ay;
® IPUHUMATDH 1€JIb COBMECTHOU AESITEIHHOCTH, IUIAHUPOBATH OPTaHMU3ALNI0 COBMECTHOM
paboThl, pacmpeneisaTh BHABI pPabOT, JOrOBapHBATHCSA, OOCYXKIATh TMPOIECC H
pe3ynbTat paboThl, 00001aTh MHEHUS] HECKOJIBKUX JIFOACH;
® yJacCTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUS, 0OOMEH MHEHUSMH, MO3TOBBIC
MITYpMBl W JApPYTHE), BBINOIHATH CBOIO YacTh PabOTBl M KOOPAUHUPOBATH CBOU
JEHCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl, OIEHUBATh KA4eCTBO CBOETO BKJIA/1a B OOIINI
MPOIYKT MO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBUSI.
PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3anus:
® CaMOCTOATEIbHO COCTABIIATH IUIaH, AJTOPUTM pelieHHus 3afadd (WM ero 4YacTh),
BBEIOMpPATh CIOCOO pEmeHus ¢ y4€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YUETOM
HOBOH HH(pOpMAIHH.
CaMOKOHTPOJIb, SMOIHOHATBHbIH HHTEJIEKT:
®BJa/IeTh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yiabTara pelieHus
MaTeMaTUIEeCKOM 3a1au;
® [IPE/IBUICTh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYThH TPH PEIICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTUBHI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIAHOCTEH;



® OIICHUBAaTh COOTBETCTBHUE pE3yJbTaTa AEATEIbHOCTU IOCTABJIECHHOMW LIETU M YCIIOBUSM,
OOBSACHATh MPHUUYMHBI JIOCTH)KEHUS WM HEAOCTHXKEHMs IeJM, HaXOIUTh OLIMOKY,
J1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATbDI

K xoniy oOydyenuss B 7 kJjacce OOyYarONIMICS TMOMYYUT CICAYIONIAE TMPEIMETHBIE
pE3yIbTaThI:

Yucaa v BbIYUCICHUSA

BbimonHATe, coueTas yCTHbIE M INHUCbMEHHbIE NPUEMBI, apudmeThyeckue IEHCTBHUS C
paloOHaIbHBIMU YHCIAMM.

HaxonuTh 3HaueHHMs] YHCIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpa3HBIE CIOCOOBI U
NpUEMBl  BBIUMCICHHUS] 3HAYEHMH JPOOHBIX BBIPAKEHUH, COJEp’KAIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuth OT 0/1HOM (OPMBI 3amucH YKced K JIpyroi (mpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IpO0B).

CpaBHUBaTh M YHOPSAOUYMBATh PallMOHAJIbHbIE YUCIIA.

OKpyrisTh yncha.

BBINOTHATE NPUKUAKY M OLIEHKY pEe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAUYEHUN YHMCIIOBBIX
BbIpa)KEHUI. BBIMOMHATE 1€MCTBUS CO CTETIEHSIMHU C HATYPaJIbHBIMH IMOKA3aTENISIMU.

IIpuMeHATh NPU3HAKK JENUMOCTH, Pa3I0KEHHE Ha MHOKUTEIN HATypaJIbHBIX YHCEIL.

PemaTth npakTHKO-OPUEHTUPOBAHHBIE 3aJlayM, CBS3aHHbIE C OTHOLIEHHEM BEJIWYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, IPOLICHTAMH, HHTEPIIPETUPOBATD PE3YJIbTaThl PEIICHU 3a4a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBAEMbIX OOBEKTOB.

Auare0panyeckune BbIpaKeHUs

Hcnonb3oBaTh anredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUIN NPU 33JIaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

BeinonHATe mpeoOpa3oBaHus 1EJI0r0 BBIPAKEHHsSI B MHOTOWIEH MPUBEAEHUEM MOTO0OHBIX
CJIaraeMbIX, paCKPBITHEM CKOOOK.

BbIONHATE yYMHOXXEHHE OJIHOYJIEHAa HAa MHOTOYIEH M MHOrOYjeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa3ioXKeHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOLIero MHOHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMYT COKPAIIEHHOTO
YMHOXEHHUS.

[IpumensaTy mnpeoOpa3oBaHUs MHOTOWIEHOB JUIsl PELICHUS pPa3jMYHBIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX MIPEMETOB, U3 PEAILHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJlbHBIMU MOKa3aTeIsAMH Uil IpeoOpa3oBaHus
BBIpaKCHUM.

YpaBHeHNs] M HEPABEHCTBA

Pemiate nuHeliHbIE ypaBHEHHsSI C OJHOM IMEPEMEHHOM, MPUMEHSS MpaBuja mepexoaa OT
HCXOJHOTO YypaBHEHHUS K DPABHOCHIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduIeckre METOABI IPH PEIICHUH JTMHEHHBIX YPABHEHUN U UX CHCTEM.



[MonGupath mpUMeEpHI Map YKCe, IBISIOMINUXCS pElIeHHEeM JTUHEHHOT0 ypaBHEHUS C IBYMS
MIEpEMEHHBIMHU.

CtpouTs B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHS C JABYMs
MIePEMEHHBIMHU, MOJTB3YICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHS.

Pematph cucTteMbl NByX JMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYeCKu.

CocTaBnATh M pellaTh JMHEWHOE YpaBHEHUE WJIM CUCTEMY JMHEMHBIX YpPaBHEHMM IO
YCIOBUIO 3aJlayl, HWHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud MOJyYEHHBIN
pe3ymbTar.

DOyHKIUH

N3o0pakaTh Ha KOOPAMHATHOW TMPSMOMW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIydd, OTpPE3KH, MHTEPBaJIbl, 3aMKUCHIBATH UHUCIOBbIE TMPOMEKYTKH Ha
anreOpandeckoM si3bIKe.

OTtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpa¢uku JIuHeHHbIX pyHkuuil. Ctpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIMH M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, BpeMsi, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJUTEIBHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Nonumats rpaduyeckuil cnmocod MpencTaBlIeHUs W aHalW3a WHGOpPMAIMU, U3BJIEKATh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB pPEaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOyyaromuiicss MOJIYYHUT CIEAYIOLIUME IPEeIMETHBIC
pEe3yIabTaThI:

Yucia 1 BBIYUCIEHUSA

Hcnonp3oBaTh HayalbHbIE MPEJCTaBICHUS O MHOXECTBE JCWCTBUTENBHBIX YUCEN IS
CpaBHEHHMSI, OKPYTJICHUS WM BBIYMCICHUH, W300pakaTh NEHCTBUTENbHBIE YHCIIa TOYKAMHU Ha
KOOPAMHATHON IIPSIMOM.

[IpumensaTy mnoHsTHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJNB3YS TP HEOOXOIUMOCTH KallbKYJISTOP, BEIIOTHATH MPeoOpa3oBaHuUs BBIPAKECHUH,
coJiepKallluX KBaJpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OOJBIIMX M MajbIX YHMCEI C MOMOUIbIO JECATHYHBIX ApoOeilt u
creneHeit yucina 10.

Aaredpanyeckue BbIpPaKeHHs

[IpuMeHATh TOHATHE CTENEHW C LENbIM IOKa3aTeJeM, BBINOJIHATH NpPeoOpa3oBaHUs
BBIPAKEHUH, CO/IepKAIUX CTENIEHU C LI€JIbIM ITOKa3aTEeIeM.

BBINOTHATE TOXIIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWII JCHCTBUI HAJl MHOTOYWICHAMH U allreOpandecKuMu IpOOsMHU.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUW [N pEHICHHS pPa3IU4YHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHus1 U HePaBeHCTBA

Pemate nuHeliHbIe, KBapaTHbIE YPaBHEHUSI U PALIMOHAIIbHBIE YPABHEHHMSI, CBOJAILUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.

[IpoBOAUTH TIpOCTEHIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHH, B TOM YHCIIE C
MpUMEHEHHEeM TpapuuecKuX TMpeAcTaBIeHuil (yCcTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WIU
CUCTEMa YpaBHEHUH PELIEHUs], €CIIU UMEET, TO CKOJIbKO, U Ipoyee).



[lepexoauTh OT ciOBeCHOW (GOPMYIUPOBKM 3a7aud K e€ anrebpanyeckoill MOAeIH ¢
MOMOLIbI0 COCTAaBJICHHUS YPABHEHMsSI WJIM CHCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3374y IIOJy4YECHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIATh JIMHEHHbIE
HEpaBEHCTBAa C OJHOM NEPEeMEHHOM U HX CHUCTEMBI, JaBaTh TI'padUUECKy0 HIUIIOCTPALUIO
MHO’KE€CTBA PEIIECHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumath u  HUCHONB30BaTh (QYHKUHMOHAJIbHbIE TOHATUS U SA3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O0O03HAYEHUs), ONpeNeNATh 3HAaueHHe (GYHKIUM I10 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIMH 110 e€ rpaduky.

Crtpouts rpaduku 31€eMEeHTapHbIX PYHKIMHA BUA!

y = kX, y =x2, y = x3,y = [X|, y = VX, omuchIBaTh CBOIiCTBA YHCIIOBOI (YHKIHH IO 68
rpaguxy.

K koniy oOyuenuss B 9 kjacce 0oOydarolMiics MOMYyYUT CJEIYIOLIUE MPEAMETHBIC
pe3yJabTaThl:

Yuciaa U BLIYMCICHHUA

CpaBHUBaTh M YHIOPSAOUYMBATh PAllMOHAJIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BomonHaTe apudmeTnueckrue JEeHCTBUS C PAllMOHATIBHBIMU YHMCIAMU, COUYETasl YCTHbIE U
MMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIICHNS C UPPALMOHAIBHBIMY YU CIIAMH.

Haxoauth 3HaueHus CTENEHEN C LEJIbIMM [T0KA3aTEIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyryiATh [E€WCTBUTENBHBIE YHCIIA, BBINOIHATH NPUKHUIKY pPE3yJbTaTa BBIYHUCICHUM,
OLIEHKY YHCJIOBBIX BBIPa)KEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHENWHBIE M KBaJpaTHBIE YPAaBHEHMs, YpPaBHEHMs, CBOASIIMECS K HUM,
IpocTelme JpoOHO-palliOHAJIbHBIE YPaBHEHMS.

Pematp cuctemsbl IByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SABIISAETCS JIMHEUHBIM.

PemaTth TekcToBble 3amauM  anreOpanyeckuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIHM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTh IIpoCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIIE C
MIPUMEHEHUEM TpapuuecKuX MpeAcTaBieHuil (ycTaHaBIMBaTb, HMEET JIM YPaBHEHHE WU
CUCTEMA YPaBHEHUH PEILLEHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

PemaTts nuHEliHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alIMCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemartp cucTteMpl JIMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBa/IpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MIPSIMOH,
3aMMCHIBATh PELICHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUN PA3IMYHBIX 3a]a4.

DyHKIUH

Pacnio3HaBath pyHKIMM N3y4eHHBIX BUJOB. [loKa3pIBaTh cCXeMaTHYECKH PACIIONIOKEHHE Ha

KOOPIUHATHOH MI0CKOCTH rpadukoB GpyHKImiA Buna: y = kX, y = kx + b,y = k/x,y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HaYCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

(GyHKUIUH.



Crpouth M n300pakaTh CXEMaTHYECKHU TpaUKH KBAaJPAaTHUHBIX (DYHKIMHA, OMHCHIBATH
CBOWCTBA KBaIpaTHYHBIX (DYHKIUHU IO UX TpaduKam.

Pacno3naBate  kBagpatuuyHyro (QyHKOU0 10  ¢opmyie, NPUBOIUTH IPHUMEPbI
KBaJIpaTUYHBIX QYHKIUH U3 peabHON )KU3HH, (PU3UKU, TECOMETPHUH.

YuciaoBble M0C/I€10BATEILHOCTH M IPOrPeccuu

Pacno3HaBate apu(p)MeTHUECKYI0 U F€OMETPUYECKYI IPOTrPeECCUU IPU Pa3HbIX cllocobax
3aJlaHHus.

BBINOTHATE BBIYUCIIEHUS C UCHOJIB30BaHUEM (GOpMYya N-ro wieHa apupmeTHuyeckoil u
reOMEeTPUYECKOl porpeccuii, CyMMbI IEPBBIX N UICHOB.

N300pakaTh 4ieHbl IOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPUHATHON TNIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMHU IOCIIEIOBATEIBHOCTSIMH, B TOM UHUCIIE 3a7a4d
U3 peaJbHOM KU3HU (C MCIIOJIb30BAHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieoB 4 TeM (undposbie)
Ne i/t Konrtpoasnsie | IIpakTnueckue
MpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcbl
1 Hucna u BerunciieHus. Palinonanbabie o5 1 bu6mmoreka LIOK
qucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpanteCKHE BHIPAXCHIA 21 L https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
3 YPaBHCHNUA 1 HEPABCHCTBA 20 L https://m.edso00.ru/7f415b90
bubnuorexa [IOK
4 Koopauwatst u rpaguicu. Pyniin 24 L https://m.edso00.ru/7f415b90
bu6nmoreka [IOK
> Hostopenne n 06obmenne 6 L https://m.edso00.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB IIO [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 KVIACC

KosnyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uu(ppoBbIe
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (tuacpp )
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
bu6mmoreka LIOK
1 Uucna u Beruucienus. KBaaparHeie KOpHHA 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeranciieHns. CTEneHb ¢ MeNIbIM 7 bubmuorexa [IOK
[I0Ka3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPaXKECHUSI. 5 1 bubnuorexa LIOK
KBanpaTHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnnoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBaapaTHble bubnnorexa [IOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubmmorexa [IOK
6 . 13
ypaBHEHUI https://m.edso0.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6nuorexa [IOK
8 PynKunn. OCHOBHBIC HOHATHS > https://m.edso0.ru/7f417af8
bu6nuorexa [IOK
o DyHiumn. THCTOBEIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
10 Horoperne i obobmenne 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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 KVIIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM uudposbie
Ne /i P Konrtpoasubie | IlpakTuueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
1 Yucna u BeruucieHus. JelcTBUTEIbHbBIC 9 bubmuorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bubnnoreka [IOK
OJIHOM IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nuorexa LIOK
> Oynxun 16 1 https://m.edso0.ru/7f419d08
bubmuorexa [IOK
6 UucnoBsie OCIEA0BATEILHOCTH 15 1 htts://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IeHNE, CUCTEMATU3ALHS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

