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Conepxxanue:

1.
2.
3.

[TosscuurenbpHas 3amnuckKa 3;

ConeprkaHre y4eOHOTO MPEAMETA «ATITEOPAD ... euveennieinieeiieeaieeieeeeans. 4;
[1nanupyemsble pe3ynbTaThl OCBOCHHUS Y4eOHOro mpeaMeTa « Anredpa» Ha

YpOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
TemaTnueckoe IIIaHuPOBAHUE



1. HOACHUTEJIBHAS 3AIINCKA

Anre0Opa fBISIETCS OTHUM M3 OINOPHBIX KypPCOB OCHOBHOTO OOUIEro oOpa30BaHUS:
oHa oOecreunBaeT M3y4YeHHE APYruX AMCIMIUIMH, KaK €CTECTBEHHO-HAy4YHOIrO, TaK HU
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs MPOJIOJDKEHUST 0Opa30BaHUS U B
NOBCEAHEBHON >kKM3HU. Pa3Butme y o0OydalmMXCsd HAy4YHBIX MPEACTABICHUA O
MPOUCXOXKIICHUA W CYIIHOCTH aireOpandeckux aOCTpakiuid, Croco0e OTpaKeHUs
MaTEMaTU4YeCKOM HayKOW SIBIIGHMM M TPOLECCOB B MPUPOJAE U OOUIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICTMPOBAHUS B HAyYHOM MO3HAHUU M B MPAKTHUKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAUECTB MBIINUICHHS, HEOOXOIUMBIX IS
aJanTanyy B COBpeMeHHOM IudpoBoM obmiecTBe. M3yueHnue anreOppl oOecredmBaeT
pa3BUTHE yMEHUs HaOI0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM
JNEUCTBUS U BBIBOJBI, (QopMynupoBaTh yTBepkiaeHus. OcCBOoeHHE Kypca anreOpsl
oOecrieunBaeT pPa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYYaroIIUXCsl: OHHM HCIOJb3YIOT
JNETyKTUBHbIE W WHIYKTUBHBIE PAaCCyXJIEHHUsS, 0OOOIIeHHe U KOHKPETHU3ALHIO,
abctparupoBanue u aHajoruto. O0ydeHue anreOpe MpeanojaraeT 3HauYuTeIbHbIA 00BEM
CaMOCTOSITEJIbHON JIESITEIbHOCTH OOyYarolIMXCs, MO3TOMY CaMOCTOSITEILHOE pEIICHHE
3a/1a4 SABJISETCA peaau3alueit e TeIbHOCTHOIO MPUHIIMIA 00yUYEHHS.

B crpykrype mporpamMmmbl y4eOHOro Kypca «Aniredpa» mjis OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEpKATEIbHO-METOIuUeCKue JTUHUU: «YHucna
U BBIYUCIICHUS», «AJreOpanyeckre BbIPAKECHUsS», «YPaBHEHUS U HEPABEHCTBAY,
«OyHkum». Kaxmas u3 3THX COIEpKATEIbHO-METOJUYECKUX JIMHUM pPA3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET U3Y4YEHHUs Kypca, B3aUMOJICUCTBYS C JAPYTMMHU €ro JuHusMu. B
X0JIe U3Yy4YeHHUsI y4eOHOro Kypca OOydarolmMMCS MPUXOAMUTCS JIOTMUYECKU PaCCYKIATh,
UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3BIK. B CBsI3U € ATUM B mporpamMmy y4eOHOTO
Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TMPEJCTaBICHHBIE BO BCEX
OCHOBHBIX pazlieslax MaTeMaTU4YeCKOro oOpa30BaHUS U CIOCOOCTBYIOIIUE OBJIAJICHUIO
00y4aloIMMUCI OCHOB YHHMBEPCAJIBLHOIO MaTeMaTH4ecKoro s3bika. CoaepxkaTeabHOU U
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Anrebpa»  sBIFETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TuHUM «Yuciaa ¥ BBIUYMUCICHUS) CIYKUT OCHOBOM ISl JalbHEHIIEro
W3yYEHUs] MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOyYalOlUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHS  IOJIb30BAaThbCS ~ allTOPUTMaMHU, a  TaKXkKe
MPUOOPETCHUIO TMPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX JJii TOBCEIHEBHOM IKU3HH.
Pa3BuTne mMOHATHS O YHKCIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSI3aHO C
paIMOHAIBHBIMU W UPPAlMOHATBHBIMHU YUCIaMHU, (GOPMHPOBAHUEM TMPEACTABICHUN O
NEeUCTBUTEILHOM YHciie. 3aBepIlICHHEe OCBOCHHUS YMCJIOBOW JIMHUM OTHECEHO K CpeIHEMY
00111eMy 00pa30BaHMUIO.



CopepxkaHue ABYX anreOpanyecKux JMHUA — «AJNredpanueckue BbIPpRXEHUS» U
«YpaBHEHHsI W HEPaBEHCTBAa» CMOCOOCTBYeT (POPMUPOBAHUIO Yy OOYYaAIOIIUXCS
MaTEMaTUYECKOTo arapara, He00OX0IUMOTO I PEIICHUS 3a7a4 MaTeMaTHKHA, CMEXHBIX
IpPEeIMETOB W TNPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOIro 0OIIEro
oOpa3zoBaHusi Y4eOHBIA Marepuay TPYIIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKECHHI.
Anrebpa JAEMOHCTPUPYET 3HAUYCHHE MATEMATHKU KakK S3bIKa JJIi  [OCTPOECHUS
MaTeMaTUYECKUX MOJIENICH, OMMCAHUS MIPOIIECCOB U SIBJICHUU pealibHOro mupa. B 3amaumn
oOydeHust anredpe BXOIAT TaKKe JATbHEHUINEe Pa3BUTHE aITOPUTMUYECKOTO MBITUICHHUS,
HEOOXOJMMOro, B YACTHOCTH, JUISI OCBOCHHS Kypca HH(POPMATUKH, M OBJAJICHUE
HaBBIKAMM  JENYKTHBHBIX  paccyxieHuid. IIpeoOpa3oBaHue CHUMBOJBHBIX  (QopM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTEeMaTUIEeCKOMY TBOPUYECTBY.

Copnepxanve (PyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAICICHO Ha IMOJTydYeHUe
oOyyJaronumMucs 3HaHUN O (YHKIMSIX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOJENH s
OMHMCAHUSI M UCCJENOBAHUS Pa3HOOOPA3HBIX TMPOLIECCOB M SABJICHUM B TPUPOJAE U
obmectBe. M3yueHue matepuana CrnocoOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS YMEHUs
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATHUKU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, Tpadpuieckue, BHOCUT BKJIaJ B (DOpMUpPOBAHME MPEICTABICHUN O POJU
MaTE€MaTHUKH B Pa3BUTUU IIUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHBIM Kypc «Anrebpay,
KOTOPBIM  BKJIIOYAET CJIEAYIOIIME OCHOBHBIC pazfenbl cojepxkanus: «Yucna wu
BBIYUCIICHUS», «ANreOpanueckue BbIPAXKEHUS», «YPaBHEHUSI U  HEPABEHCTBAY,
«DyHKIIUW.

Ha usyuyenue yueOHOrO Kypca «Anredpa» orBoautcs 306 vacoB: B 7 kiacce — 102
yaca (3 gaca B Hezenmo), B 8 kiacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 102 yaca
(3 yaca B HeneIO).

2. COJEP)KAHUE OBYYEHUA

7 KUIIACC

Yucaa v BIYMCICHUSA

JIlpo6u OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO OT OAHOU (HOPMBI 3amucH apodei K
npyroii. IloHATHE panMOHANBHOIO YMCIA, 3alUCh, CPABHEHUWE, YINOPAJOYMBAHHME
palMOHANbHBIX 4YKceNl. ApupMeTHYecKre JAEUCTBUS C PAMOHATBHBIMU YHUCIIAMH.
Pemenue 3a1a4 13 peajibHOM MPAKTUKKU HA YaCTH, Ha JIPOOH.

CremneHb ¢ HaTypaldbHBIM MTOKa3aTeJIeM: ONpeesieHue, MpeoOdpa3oBaHUE BhIPAKEHUN
Ha OCHOBE ONpEJEICHHUsI, 3aMUCh OOJIbIIKX yncen. [IponeHTsl, 3anuch NPOLEHTOB B BUJIE
npodu u 1pobu B BUAE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4U Ha MPOILICHTHI, PEIICHUE 3a/1a4
U3 peajbHOM MPAKTUKHU.

[IpumeHeHue NpU3HAKOB JAEIUMOCTH, Pa3JIOKEHHE Ha MHOMKUTEIU HaTypalbHBIX
YHUCEeNl.



PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsAMast U 0OpaTHast MPOIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YUCIOBOE 3HAYEHHWE BBIPAXKEHUA C INepeMeHHOU. JlomycTtumblie
3Ha4YCHMsI TNEepeMEHHbIX. [IpencraBieHune 3aBUCUMOCTH MEXIY BEIMYMHAMH B BHJIE
¢opmyinbl. Berumcnenuss no ¢opmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPAaXKEHMI,
TOKJIECTBEHHO paBHbIC BBIPAKECHMS, MpaBUia MPeoOpa3oBaHUS CyMM U IMPOU3BEACHUH,
IpaBHJIa PACKPBITUS CKOOOK M MPUBEACHUS MOTOOHBIX CIIaraeMbiX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl M MHOrowieHsl. CreneHp MHoOrowieHa. CIl0KeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJbl COKPAIIEHHOIO YMHOXEHHUS: KBagpaT CyMMBbI H
KBagpaT pasHoctu. Popmyna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, NpaBWia MpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJTHOM NEPEMEHHOW, YMCIO KOPHEN JIMHEMHOTO yPAaBHEHUS,
pelIeHne IMHENHBIX ypaBHEeHN. COCTaBICHUE YPABHEHUM 110 YCIOBUIO 3a/1a4d. Pemenne
TEKCTOBBIX 33724 C [IOMOILBIO YPaBHEHUH.

JIluneiiHoe ypaBHEHHE C JABYMs IEpEeMEHHbIMM U ero rpapuk. Cucrema ABYX
JVMHENHBIX YpAaBHEHHUI C JABYMs MEPEMEHHbIMU. PerieHue cucreM ypaBHEHHH CriocoOoM
IIOACTAaHOBKH. [ [puMepsI peleHnst TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPABHEHHM.

DOyHKIUU

Koopannara Toukn Ha nipsamoit. HuciioBsle MpoMexxXyTKH. PaccTossHue Mexay aByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[TpsitmoyronbHas cucteMa koopauHaT, ocu OX u Oy. Abcurcca u opaMHaTa TOYKA Ha
KOOpJIMHATHON TuiockocTU. [lpumepsl rpadukoB, 3amgaHHbIx (Gopmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonsitne dynkuuu. I'paduk ynkuu. CpoiicTBa
byukuuii. Juneitnas ¢ynkius, e€ rpaduk. ['padux dynkimum y = |X|. 'paduueckoe
pelIeHNE JTMHENHBIX YPABHEHUM U CUCTEM JINHENHBIX YPABHEHUM.

8 KIIACC

Yucaa v BIYMCICHUSA

KBaapatuerii kopeHs u3 uncina. [lonstue 06 upparmoHaibHOM uncie. JlecsTuanbie
NpUOJIMKEHUST UpPAIIMOHATIbHBIX uKcesl. CBOICTBA apu(METUUECKUX KBAJIpaTHBIX KOPHEH
U HMX TNPUMEHEHHE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUNW U BBIYUCIICHUSIM.
JlencTBUTENbHBIE YUCIIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCTA.

AsredpanyecKue BbIPAKEHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIH.



Anre6pandeckast Apo0b. OCHOBHOE CBOMCTBO ajredpanueckoil apodu. CiokeHwue,
BEIYMTAHKE, YMHOXKCHHE, JIEJICHIE allreOpandeckux Apooeii. ParmonanbHbpie BRIpaKeHUS U
UX MpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpHEW KBaJpaTHOTO YypaBHeHHUsA. Teopema
Buera. Pemenne ypaBHEHMM, CBOISIIMXCS K JMHEHMHBIM M KBaapaTtHbIM. [Ipocrenmue
JTpOOHO-pallMOHATIBLHBIEC YPAaBHEHUS.

['padmueckass wHTEpHpeTanus ypaBHEHUH C JBYMS TIEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPABHEHUW C ABYMs MEPEMEHHBIMU. [IpuMephl pelieHns] CUCTEM HEJMHEWMHBIX
YPaBHEHUI C IBYyMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 331249 anreOpanvdecKuM CIiocoOoM.

UucnoBble HEPAaBEHCTBA M HX CBOMCTBA. HEpaBEHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHUIIBHOCTE HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJHOW INepeMeHHOW. CucTreMbl
JIMHEWHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

DOyHKUMHA

[lonstue Qynkuuu. OOnacTb OmMpeneseHus M MHOXKECTBO 3HAUYECHUWA (YHKLHUU.
CrniocoOsbI 3aaHus PyHKIMIA.

I'padux dynkuun. Yrenue cBoictB QyHkiuu mo e€ rpaduxy. [Ipumepsr rpadukon
GYHKIUNA, OTpaXKaIOIIUX PeabHbIE MPOIECCHI.

DYHKIMY, ONMKUCHIBAIOIINE MPSIMYI0 U O0OpaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyukmun y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelreHe ypaBHEHHIT 1
CHUCTEM YpaBHEHUH.

9 KIIACC

Yucaa v BIYMCICHUSA

PaunonanbHble 4KcCla, UpPpALMOHANBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
NecATUYHbIE ApoOM. MHOXECTBO IEHCTBUTEIBHBIX YUCEN, NEHCTBUTENBHBIE YUCIA Kak
OeCKOHEYHbIE JleCATUYHbIE JpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIbHBIX YHACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue NEHUCTBUTENBHBIX  YMCEl, apupmeTHiecKue JEUCTBUS c
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeprl 00BEKTOB OKPYKAIOIIETO MUPA, IIUTEIBHOCTh IPOLECCOB B OKPY’KAIOILIEM
MHpe.

[Tpubnmx€HHOE 3HAUECHUE BEJIMYUHBI, TOYHOCTh NMpUOIKeHUs. OKpyTrieHHe YUCell.
IIpyuknKa 1 OLIEHKA pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOIAIIMXCSA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHHM TPETbed U YETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIH.



Pemenne npoOHO-pallMOHANbHBIX  ypaBHEHMH. PemieHue TEKCTOBBIX — 3aaay
aIre0panvyecKuM METOJIOM.

YpaBHeHUE ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JTUHEHHBIX
YPaBHEHUH € IByMs IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUH, OJTHO U3 KOTOPBIX
JUHEWHOEe, a Jpyroe — BTOpOM cTeneHU. ['paduueckas HHTEpOpETalUsi CUCTEMbI
YPaBHEHUM C IBYMS ITIEPEMEHHBIMHU.

PeliieHrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PelieHre TMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHON. Pelienue cuctem JIMHENHbBIX
HEpPaBeHCTB ¢ OAHOM mnepeMeHHoW. KBajgpaTtHele HepaBeHcTBa. ['paduueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢yskuus, e€ rpapuk u cBoicta. [lapabona, KoopAMHATHl BEPIIMHEI
napaboJibl, 0Cb CHMMETPHUH NapaloJIbl.

I'padukn gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

YuciioBbIE MOCIE10BATEILHOCTH U MIPOrPecCUu

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTH.  3aJaHUE  IOCIEAOBATEIBHOCTU
peKyppeHTHOH (opmysoi u popMyJioi N-To YjeHa.

Apudmernueckass W reomeTpuueckas nporpeccur. @Dopmyibl  N-TO  4ieHa
apu(MeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxeHne 4ieHOB apu(pMETHUECKON 1 T€OMETPUUECKON TPOrpeccuil TOUKaMu Ha
KOOPAMHATHOM IIJIOCKOCTHU. JIMHENHBIN M SKCIOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.

3. IINTAHUPYEMBIE  PE3VYJIBTATBI OCBOEHHSA  ITPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOCHUS MPOTPaMMBbI yueOHOTO Kypca «Anredpa»
XapaKTepU3yOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOUIJIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K HOCTHXKEHUSIM POCCHUMCKHAX MATEMATUKOB U POCCUHUCKOU
MAaTEMATHYECKOW IIKOJbI, K HCHOJIb30BAHUIO ATHUX JOCTMIKEHUM B JIPYIMX HayKax M
MPUKJIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH TpakJaHWHA W pealiu3allid ero Ipas,
MPEACTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYD,
SBJICHUM, TIPOLIEYp TPAKTAHCKOTO oOmecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
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TOTOBHOCTBIO K OOCYXIEHUIO JSTHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTWKEHUM HAyKH, OCO3HAaHUEM BAXKHOCTH MOPAIBHO-ITUYECKHUX
MPUHLINIOB B AEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOH Ha aKTUBHOE yYaCTUE B PEUIEHUHU NMPAKTUYECKUX 3a/1a4 MATEMATUYECKOM
HaIpaBJICHHOCTU, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHMs Ha MPOTSKEHUU
BCEM OKM3HM ISl YCHEIIHOM TpOodEeCCHOHAIBHOW JACSITENBHOCTH U Pa3BUTHUEM
HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIWBUIYATBHON
TPaeKTOpUH OOpa30BaHUsA M JKU3HEHHBIX IUJJAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
00IIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTHIO K AIMOIIMOHATILHOMY M 3CTETHYECKOMY BOCTIPUSTHIO MaTEMaTHIECKHIX
00BEKTOB, 3aJay, pEIICHUM, pPaCCYXKICHUM, YMEHHUI0O BHUJETh MAaTeMaTUYECKHUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAIMEN B JCATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTUYECKOM HAayKU Kak c(epbl 4eTOBEYECKOM JESITEIbHOCTH, ITANlOB €€ pa3BUTUA U
3HQYUMOCTU JUISl Pa3BUTUS LMBUJIM3AIMU, OBJAJACHUEM S3bIKOM MaTEMaTUKUd U
MaTeMaTUYECKON KyJIbTypOW KaK CPEICTBOM MO3HAHUSA MHUPA, OBJIAJICHUEM MPOCTEUIIINMU
HaBBIKAMU HUCCJICIOBATEIILCKON JEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMHpOBaHHE KYJBTYPbI 310pPOBbS M
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO NMPUMEHSATh MATEMATUYECKUE 3HAHUSI B MHTEpEcax CBOETO 3J0POBbBS,
BEJICHUS 370pOBOr0 00pa3a JKU3HU (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXUM
3aHSTUNA U OTAbIXA, peryisipHasl Gu3U4ecKas akTUBHOCTh), C(OOPMUPOBAHHOCTHIO HaBBIKA
peduiekcuu, MprU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TaKOTO e MpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

OpUEHTAllMell HAa NPUMEHEHWE MaTEMAaTUYECKUX 3HAHUW [JIs pEelIeHus 3a1ad B
00JIaCTH COXPAHHOCTU OKPYXKAaIOIIeH Cpeibl, IUIAaHUPOBAHUSI MOCTYNKOB U OIEHKH HX
BO3MOYHBIX MMOCJEICTBHUI Il OKPYKAIOIIEH Cpe/ibl, 0CO3HAHUEM II00aIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PEIICHNUS;

8) ajanTanusa kK U3MEHAIOIUMCS YCJIOBUSM COUUAJIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIMPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO IeATEeIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCA y JIPYTHX JIOJICH, MPUOOpeTaTh B COBMECTHOM JESATEIbHOCTU HOBBIE 3HAHMS,
HaBBIKU U KOMIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAMMOCTHIO B (DOPMUPOBAHUKM HOBBIX 3HAHHI, B TOM 4ucie (popMyInpoBaTh
UJey, TIOHATHUSA, TUIIOTE3bl 00 OOBEKTaxX W SIBJECHUAX, B TOM YUCIIC paHEe HEHU3BECTHBIX,



0CO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh TIPUHUMAEMBbIE PELICHUS
U AecTBus, GOpPMYIMPOBATH U OIIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/IbHBIC YHHBEPCAJIbHBIC YUeOHbIE AeiiCTBUS
Ba3oBble Jjornueckue AeiicTBUA:

BBISIBIIAITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXAy MOHATHSAMHU, (GOPMYIUPOBATH
OTpe/IeTICHUS TIOHATUH, YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKALINH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,
BOCTIPUHUMATh, dbopmynupoBaTh " peoOpa3oBHIBATh CYXICHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;
BBISIBJISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTUBOPEUHUS B
dakTax, NaHHBIX, HAOMIOACHUSIX U YTBEPXKIACHHSX, MpeajaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieNaTh BBIBOJBI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIIOUEHUH IO aHAJIOTUH;

pa30buparh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (TpsMble U OT
NPOTUBHOTO), TPOBOAUTH  CAMOCTOSITENILHO  HECJOXHBIC  JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTpAMBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpaTh HauOonee MNOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/ibCKHe JeiicTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIICOBATCILCKANA HHCTPYMEHT —IIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCHL,  (UKCUPYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

OpPOBOAUTH IO  CAMOCTOSITEIBHO  COCTABICHHOMY  IUIaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOONbIIOE MCCIAEAOBAaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNIbHO  (hOpPMYJIUPOBaTh OOOOIIEHUS] W BBIBOJALI IO pe3yJibTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEIAOBAaHUSA, OIEHUBAThH  JOCTOBEPHOCTHh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;



IMPOTrHO3UPOBATh BO3MOKHOC pa3BUTHC IIpoHEcCa, a TaAKKC BbIJABUI'aTb
MMPCAIIOJIOKCHHUA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ nndopmanmeii:

BBISBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh  HMH(OpPMALMH,  JIaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BBIOMpATh,  AaHAIM3HPOBATh, CHUCTEMATU3UPOBaTb W  UHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (GOpMy MIpeaCcTaBiICHUS MHPOPMAIMH U WILIIOCTPUPOBATH pelIacMble
3aJjauM CXeMaMH, JuarpaMmmamMu, HHOUM rpaduKoil 1 uX KOMOMHALMSIMY;
OLIEHUBATh HaAEKHOCTh MH(OPMALIMK IO KPUTEPUSIM, MPENTI0KEHHBIM YUUTEIEM
WK c(HOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHLIe YHUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHﬂ:

BOCIPUHUMATh U (POPMYIMPOBATH CYXJIECHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU  OOIIEHHS, SICHO, TOYHO, TPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS 10 XOAYy PEIICHMS 3a7ayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B Xo/A€ OOCYXJIEHMs 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYXIa€MOH TEMBI,
npoOsieMbl, pellaeMoil 3ajaud, BBICKA3bIBaTh MJIEW, HAllEJIEHHbIE HA IIOHUCK
pEeUIeHHUs, CONOCTABIIATh CBOU CYXACHHUS C CYXICHUSMH JAPYTHX YYaCTHUKOB
nuanora, oOHapy»XMBaTh pa3iM4yve M CXOJCTBO MO3ULHUN, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJbTATHl PELIEHUs 3a7auyd, HKCIEPUMEHTA, HCCIEAOBaHUS,
IPOEKTa, CaMOCTOSITEILHO BbIOMpATh (hOpMaT BBICTYIUIEHHS € Y4€TOM 3ajaau
NpE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHUMAaTh W HCMOJb30BaTh MNPEUMYLIECTBA KOMAaHIHOW W WHIMBUAYaJIbHOU
paboTHI MPHU pelIeHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

IPUHUMATh 1€JIb COBMECTHOW JAESATENBHOCTH, IUIAHUPOBAaTh OPTaHU3ALMIO
COBMECTHOM paboOThl, pacrpeacisTh BUABI padOT, JOTOBAPUBATHCSI, OOCYX IaTh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFO/ICH;
y4acTBOBaTh B TPYIIOBBIX QopMax padoThl (00CyxkAeHUs, OOMEH MHEHHSIMH,
MO3rOBbI€ IITYPMbl W JPYrHE), BBIIOJHATH CBOK 4YacTh paldOThl U
KOOPJMHUPOBAaTh CBOM JEHCTBHUS C JAPYTMMM YJIE€HAMU KOMAaHJbI, OLICHMBAaTh
KayecTBO CBOETO BKJa/a B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO COCTABJISIThH TUIAH, AJITOPUTM pEIIeHUs 3a7a4u (WU €ro 4acTh),
BBIOMPATH CIOCO0O pEmIeHus] ¢ YYETOM HMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAapHUAHTHI PEHICHUN C
y4€TOM HOBOI MH(POPMALIMH.
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CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJIEKT:

e BIAJETh CHOcOOAMU CaMOINPOBEPKH, CAMOKOHTpPOJIA Ipolecca M pe3ysbTara
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e IPEABUAECTH TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTb IIPHM DCELICHHH 3a7adH,
BHOCUTh KOPPEKTUBBl B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OIICHUBAaTh COOTBETCTBUE pE3ysbTaTa JAESATEIBHOCTH IOCTABIECHHOM LEMU H
YCIIOBUSIM, OOBSICHATH IPUYHMHBI JOCTUKEHUS UM HEAOCTHKEHUS LI€NU, HAXOJUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K kxoHy 00yueHus B 7 Kjacce 0OydarOIIMICS MONYUYUT CIAEAYIOIIUE NMPEIMETHbBIE
pEe3yJIbTaThI:

Yucia 1 BHIYMCICHUS

BbInonHsaTh, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apudMeTHYecKue NeHCTBUS C
palMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3HaYeHUs! YUCIOBBIX BBIPAXKEHUH, TPUMEHATH pa3HOOOpPAa3HbIE CLIOCOOBI U
OpUEMBI BBIYMCIICHUSI 3HAYEHUM JPOOHBIX BBIPAXKEHUH, COJEpKaIIUX OOBIKHOBEHHbBIE U
NECATUYHBIE TPOOH.

[lepexonuTe OT OAHOM (OpPMBI 3amMCH 4YHUCEN K Jpyrod (mpeoOpa3oBbIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBAaTh U YIOPSIIOYMBATH PALIMOHAIIBHBIE YKCTIA.

OKpyIJsITh Yucia.

BpINONHATE TPUKUAKY M OLEHKY pe3yjbTara BBbIYMCIEHUW, OLEHKY 3HAYCHHUU
YUCJIOBBIX BBIpAXEHUI. BBIMOMHAT NEUCTBUS CO CTENEHSMU C HATypaJbHBIMU
MTOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKYU IETMMOCTH, Pa3JIOKEHNE HA MHOKUTEIN HATYpaIbHbIX YUCEIL.

PemaTte npakTMKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLLIEHUEM BEJIWYHH,
IPONOPLMOHAIIBHOCTBIO BEIWYHH, IPOLUEHTAMU, HHTEPIPETUPOBATH PE3YIbTaThl PEILECHUS
3aJ1a4y ¢ Y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBarh anreOpanyeckyl0 TEPMHUHOJOTHIO U CHUMBOJHUKY, MPUMEHATH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxoauth 3HaueHuss OYyKBEHHBIX BBIPDOKEHHUH TpU  3aJaHHBIX 3HAUYEHHUAX
NIEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHMsl LEIOT0 BBIPAKEHUS] B MHOTOWIEH MPUBEIEHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.
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BBINTONIHATE YMHOXKEHUE OJHOYIECHA HA MHOTOWIEH M MHOTOYJIEHAa HAa MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3710KEHUE MHOTOWICHOB HAa MHOXHUTEIH C MOMOIIbIO BBIHECEHUS
32 CKOOKM OOLIEr0 MHOMHUTENs, TPYHIUPOBKU CJaraéMblX, HPUMEHEHUA (opMys
COKpPAIIEHHOIO YMHOKCHHUS.

[TpumensTy mpeoOpa3oBaHUs MHOTOWIECHOB MJISi PEUICHHUS Pa3IUYHBIX 3a1ad W3
MaTE€MaTHUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA CTENEHEW C  HATYpPaJIbHBIMU  IOKAa3aTEIsIMH IS
peoOpa30BaHus BIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemars IMHENHBIE YpaBHEHUs C OJJHOM NEPEMEHHOM, MPUMEHS MpPaBUia IEepexoaa
OT UCXOJTHOTO YPaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsATh, SIBIAETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTh Tpaduyeckue METOJbl NPH PELIEHUH JIMHEWHBIX YpPaBHEHUH U HX
CUCTEM.

[ToxOupaTe mpuMepHI Hap YUCEN, ABJISIONIMXCS PEUIEHUEM JIMHEWHOIO YPAaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IUIOCKOCTU TpadUK JMHEHHOTO ypaBHEHUSA C ABYMs
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHMUSL.

Pemats cucTeMpl IByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBnaTh U pemaTh JUHEWHOE YPAaBHEHNE WM CHCTEMY JIMHENHBIX YPABHEHHUM T10
YCJIOBHIO 3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4X IOJTYYEHHbIN
pe3yJbTar.

DOyHKIUU

N300paxkaTh Ha KOOPAWMHATHOM TIPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HMHTEPBAIbI, 3alMCHIBATh YKCIJIOBBIE IIPOMEKYTKM Ha
are0pandecKoM SI3bIKE.

OtMmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJAMHATaM, CTPOUTh
rpaguku TuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh ¢ MOMOUIBI0 (PYHKUMN H3BECTHHIE 3aBUCUMOCTH MEXKIY BEIMYMHAMM:
CKOpPOCTb, BpEMS, PACCTOSHME, II€HA, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIUU 10 3HAYCHHIO €€ apryMeHTa.

[lonumate rpaduueckuit crnoco0 TMNpeACTaBICHUS W aHaiu3a HHPOpMaLUH,
U3BJIEKAaTh M WHTEPIPETUPOBATH HMH(OpMALMIO U3 TpadUKOB peanbHBIX IMPOIECCOB U
3aBUCUMOCTEM.

K xonmy oOyuyenus B 8 kjacce oOydaromuiics MOIYYUT CIEIYIOIINE MPEeIMETHbIC
pe3yJbTaThI:

Yuc/i1a ¥ BBIYUCICHUSA
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Hcnonp30BaTh HAYaJbHBIE MPENCTABICHUS O MHOYKECTBE IEHCTBUTENBHBIX YHCEI
JUIsL CPAaBHEHHWsI, OKPYTJICHUS W BBIYUCICHHM, HW300pakaTh JACHCTBUTEIBHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOU HPSIMOM.

[IpumensTh noHsTHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTH KBaJpaTHbHIE
KOpPHHM, HCIOJIb3ysd MpPU HEOOXOAUMOCTH KaJbKYJSTOp, BBINOJHATH MPeoOpa3oBaHUs
BBIPAKEHUMN, COAEPKAIINX KBAJIpATHbIE KOPHU, UCIIOIb3Ysl CBOMCTBAa KOPHEH.

Hcnonb30BaTh 3aucy OOJIBIINX M MAJIBIX YHUCEN C MOMOIIBIO JECATUYHBIX Tpo0Oei u
crenenel uncina 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHsTh MOHATHE CTENEHHU C IIEeJIbIM MMOKa3aTesieM, BBIMOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUM, COAECPKAIINX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BBINONHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAXKEHUNA Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJIEHAMH U alre0pandyecKumMu ApoosiMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOKUTEIU.

[IpumensaTe npeoOpa3oBaHMs BBIPAKEHUNU I PEIICHUs] PA3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiare nuHEVHBIE, KBaJpaTHbIE YPaBHEHUS M palHUOHAIBHBIE YpaBHEHUS,
CBOJIAILIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYyMS IEPEMEHHBIMHU.

[IpoBOANTE IPOCTEUIIME HMCCIENOBAHUS YPABHEHWW W CUCTEM YPAaBHEHMM, B TOM
yuciae ¢ TMPUMEHEHHEM Tpaduyeckux MpeacTaBieHUl (yCTaHaBIWBAaTh, HMEET JIHU
YpaBHEHHE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT cioBecHON (HOPMYIUPOBKHU 3a/lauu K €€ anreOpandeckoil Moaenu ¢
MOMOIIBIO COCTABJICHUSI YpPAaBHEHHS WM CUCTEMbl YPAaBHEHUM, HHTEPHPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1aui MOJYyYCHHBIA pe3ysbTar.

[IpyMeHSATh CBOMCTBA YHUCJIOBBIX HEPABEHCTB I CPaBHEHUS, OLICHKH, PEIIaTh
JUHEWHBIC HEPaBEHCTBA C OJHOM IEPEMEHHOM M WX CHCTEMBI, JaBaTh I'PapUUICCKYIO
WJUTFOCTPALII0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[lonuMaTh W HCNONAB30BaTh (PYHKIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUSI ), ONPEIETATh 3HaUeHHE (PYHKIMU 1O 3HAYEHUIO apIyMEHTa,
OTpeIeNsATh CBOMCTBA (PYHKIIMHU 110 €€ TpaduKy.

Ctpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2,y = x3,y = |x|, Y = VX, OIMCBIBaTH CBOHCTBA YHCIOBON (hYHKIUHU IO
e€ rpaduxky.

K koniy obyuenus B 9 kjacce oO0ydarOUIMCS MOJIYYUT CICAYIOIINE MPEIMETHBIC
pE3YIbTaTHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATLHBIE YHCIIA.
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Breimonuate apudmeTHdyeckue ACHCTBHS C palMOHAIBHBIMM 4YHCJIaMHU, COYeTas
YCTHBIE€ I TUCbMEHHBIE IPUEMBI, BBINOJHITH BEIYUCIIEHUS C UPPALUOHAIBHBIMU YHACIIAMMU.

Haxonute 3HauYeHUs CTENEHEW C LENbIMU IOKAa3aTelsIMU W KOPHEW, BBIYUCIATH
3HAYCHMS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JEUCTBUTEBHBIC YACIIA, BBITIOIHITH MPUKUKY PE3YJIbTaTa BEIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHBIE M KBaJpaTHBIC YPABHEHHUS, YPABHCHMS, CBOJSIIMECS K HHUM,
poCTeHIme ApoOHO-paAIMOHATBHBIC YPABHEHUS.

Pemate cucTeMbl JBYX JMHEHHBIX YPaBHEHWH C ABYMsI NIEPEMEHHBIMH U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE ABJISCTCS JTUHECUHBIM.

Pemate TeKCTOBBIE 3amaum anreOpanvdecKuM CIOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI JIBYX YPABHEHUM C JBYMS [IEPEMEHHBIMU.

[IpoBOaUTE TPOCTEHIINE MCCICAOBAHUS YPABHCHUM M CHUCTEM YPABHEHUM, B TOM
qucjae ¢ NPUMEHEHHEM TrpadHuuecKux MNpeacTaBieHUu (yCTaHABIMBAaTh, HMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHMUS, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

Pemiats MHEiHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh peElICHUE
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIIMChIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cHCTEMBI JTMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOIIHNE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOU
MPSMOM, 3aMUCHIBATh PEIICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a7a4.

DOyHKUMHA

Pacno3naBath  (PyHKIIMM  W3y4eHHBIX BHJIOB. [loKa3bIBaTh  CXEMATHYCCKH

pacroyio)keHue Ha KOOPAWHATHOH IIIOCKOCTU rpadukoB GyHkuui Buga: y = kX, y = kx +
b,y =kix, y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAUYCHHIA
K03((PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crpouth ¥ M300paXkaTh CXEMAaTUYECKHM Tpa@UKA KBAAPATHUUHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIUHI MO UX rpadukam.

Pacno3naBaTh KBajpaTuuyHyro (QyHKUUIO 10 (opmyse, NPUBOIUTH MPUMEPHI
KBaJIpPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apuMeTHUYECKyI0 M TE€OMETPUYECKYI0 MPOTPECCHH TMpU pPa3HBIX
crioco0ax 3aJjaHus.

BBINONTHATE BBIUMCICHUS C UCIIOJIB30BaHUEM (POPMYI N-TO 4wieHa apupMEeTHUECKON
Y TE€OMETPUYECKON MPOTrPEeCCUil, CYMMBI IIEPBBIX N YWICHOB.

N300paxkath 4eHbI OCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAUHATHOM TJIOCKOCTH.
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Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3a/1a4¥ U3 peanbHOM KU3HH (C UCTIOIB30BAHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOIOTHUH).

4 TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DNEeKTPOHHBIE
HaumenoBanue
Ne (uncpoBrie)
Pa3zAciioB U TEM Kontponbusie = I[IpakTuueckue
/T Bcero oOpa3oBarebHbIE
POrPaMMBI padoThI paboThI
pecypchl
Uucna n
1 BBIYMCIICHHUS. o5 1 bubmuorexa [JOK
PanmmonansHubie https://m.edsoo.ru/7f415b90
qucna
5 Anrebpanyeckue 97 1 bubmmorexa [IOK
BBIPAKEHUSI https://m.edso0.ru/7f415b90
3 YpaBHenus u 20 1 bubnunoreka [JOK
HEpPaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunatse! u bubnunoreka [JOK
4 24 1
rpaduxu. OyHKIUU https://m.edso0.ru/7f415b90
5 [ToBTOpEHUE U 6 1 bubnnorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IO I[TPOT'PAMME 102 5 0
8 KIIACC
KonunuecTtBo uacoB DNEeKTpOHHBIE
Haumenosanue
Ne (uncpossie)
paszicsioB U TCM Kontponsnsle = IIpakTuueckue
n/m Bcero oOpa3oBarenbHbIE
IPOrpaMMbI paboThI paboTsl
pecypchl
Yucna u
1 BBIYHCIICHUS 15 bubmmorexa [JOK
' https://m.edso0.ru/7f417af8
KBagparHbie kKOpHH
Yucna u
) BBIYHCIICHHUS. 7 bubmuorexa [JOK
CrerneHn ¢ LEILIM https://m.edsoo.ru/7f417af8
MoKa3aTeJIeM
Anrebpanueckue
3 BBIPKEHUS 5 1 bubmmorexa [JOK
p N https://m.edsoo.ru/7f417af8
KBagparusiii
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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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

TpEXUIICH

Anrebpanyeckue
4 BBIPAKECHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u
5 HEPaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpatusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus u
6 HEpaBEHCTBA. 13 bubnnoreka [HOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u
7 HEPaBEHCTBA 12 1 bubmorexa LHOK
P i https://m.edsoo.ru/7f417af8
Hepasencra
8 OYHKIMHU. 5 bubnnorexa [JOK
OCHOBHBIE TTOHATHS https://m.edsoo.ru/7f417af8
9 OYHKIMHU. 9 bubnuorexa [IOK
UYucnoBbie GyHKIMA https://m.edsoo.ru/7f417af8
10 [ToBTOpEHHKE M 5 1 bubnnoreka [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME 102 5 0
9 KJIACC
KonnuecTBo 4acos DEeKTpPOHHBIE
HaunmenoBanue
Ne (undpoBsbie)
pasaciaos u T€EM Konrponensle  IIpakTnueckue
n/m Bceero oOpa3oBarenbHbIE
IIPOTrpaMMBbI paboThI paboThI
pecypcsl
Yucna u
1 BBIYUCIICHHUS. 9 bu6mmoreka [IOK
JleicTBUTENbHBIE https://m.edso0.ru/7f419d08
qrcna
YpaBHeHus u
5 HEPaBEHCTBA. 14 1 bubnnorexka [JOK
YpaBHEHUS C OTHOU https://m.edsoo.ru/7f419d08
IIEpEMEHHOMN
YpaBHeHus u
3 HEPaBCHCTBA 14 1 bubmorexa [JOK
P ’ . https://m.edso0.ru/7f419d08
Cucremsbl ypaBHEHUI
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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/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YpaBHeHus u
HEpaBEHCTBA 16 bubmmorexa [JOK
P ’ https://m.eds00.ru/7f419d08
Hepasencrtpa
bubmuorexa [JOK
DyHruH 16 https://m.eds00.ru/7f419d08
YucnoBbie 15 bubmuorexa [JOK
MOCJIEOBATEIHLHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHHUE,
00o001IcHHE, 18 bubmuorexa [JOK
CHCTeMaTH3aIusI https://m.edsoo.ru/7f419d08
3HAHUI
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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