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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISIETCS OJHUM U3 OTIOPHBIX KYpPCOB OCHOBHOTO 0O0ImIero oOpa3oBaHUs: OHA
obOecrieunBaeT M3y4eHUE NPYruX IUCIHIUIAH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M T'yMaHUTapPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOJDKEHHsI 00pa3oBaHHUA W B IMOBCETHEBHON >KHU3HU.
PasButne y oOydaromuxcss HAYYHBIX TMPEACTABICHUA O TIPOUCXOXKICHUHM U  CYIIHOCTH
aredpanvecknx adCTpakuid, CIOcO0e OTPAKEHUSI MATEMATUICCKOW HAYKOW SIBJICHUN U TIPOIIECCOB
B TIpHUpOJie W OOIIECTBE, POJIA MATEMaTHYCCKOTO MOJICIIMPOBAHHUS B HAYYHOM IIO3HAHWU H B
MPAKTUKE CIOCOOCTBYeT (OPMHUPOBAHWIO HAYYHOTO MHPOBO33PCHUS M KA4E€CTB MBIIUICHUS,
HEOOXOJMMBIX Ui aJanTaldd B COBpeMEHHOM mHdpoBoMm oOmectBe. M3ydenune anreOps
oOecrieunBaecT pa3BUTHE YMEHHS HAOIOJaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TpEOYyeT
KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS U
BBIBOJIBI, (hopMmynpoBaTh yrBepxkaAcHHS. OCBOeHHE Kypca anreOpsl oOecreumBacT pa3BUTHE
JIOTUYECKOTO MBIMUICHUST OOYJaroNIMXCsA: OHHU HCIOJB3YIOT JIEAYKTHBHBIC W WHIYKTHBHBIC
paccyxieHusi, 00001IeHne U KOHKpEeTH3alnio, adbcTparupoBanue u anaigoruto. Ooydenue anredpe
MPEIoJaraeT 3HaYUTEIbHBIH OO0BEM CaMOCTOSITEIIEHOW MESITEIHbHOCTH OO0YYArOIUXCs, MOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a4 SBIISICTCS pealln3alieil JesTeTbHOCTHOTO MMPHHIIUTIA 00yIeHHS.

B ctpykType nmporpammel yueOHOTO Kypca «Anredpa» ajisi OCHOBHOTO 00IIero o0pa3oBaHuUs
OCHOBHOE MECTO 3aHHUMAIOT COJICPKATEbHO-METOMUECKIe JIMHUM: «YWcClia W BBIYMCICHUSY,
«Anrebpanyeckue BBIpOKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THx
COJIePKATEIPHO-METOIUICCKUX JIMHUN Pa3BUBACTCS HA MPOTSHKCHUM TPEX JIET U3YYEHHUs Kypca,
B3aUMOJICHCTBYS C JAPYrUMH €ro JuHUusSMU. B Xone m3yueHus y4eOHOro Kypca oOydaromumcs
MIPUXOJAUTCS JIOTHYECKH PACCYXAaTh, UCIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B cBsizu ¢
3TUM B TMpOorpaMMmy YdeOHOTro Kypca «Asredpa» BKIIOUEHBl HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3fieflax MaTeMaTUYeCKOT0 00pa30BaHMsI U CIIOCOOCTBYIOLTNE
OBJIAJICHUIO 0OYUYaAIOLIUMUCS OCHOB YHUBEPCAILHOTO MaTeMaTH4ecKoro si3bika. CoaepikareabHON 1
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOro Kypca «AmreOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

Copnepxanue muHUM «HuCIa U BBRIUMCICHUSD CIY>)KUT OCHOBOM JUTSl TAIbHEHUIIEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO y OOYUAIOIIUXCS JIOTHYECKOTO MBIIUIEHUS, (PO PMUPOBAHUIO
YMEHHS TOJb30BaThCSl aNTOPUTMAaMM, a TakKe MPUOOPETEHUI0 MPAKTHUYECKUX HAaBBIKOB,
HEOOXOIMMBIX JIi MOBCEAHEBHOW >XU3HU. Pa3BUTHE MOHATUS O YUCIE HAa YpPOBHE OCHOBHOTO
o0m1ero oOpa3oBaHus CBSI3aHO C PAIlOHATBHBIMU U UPPAIMOHATIBHBIMU YHCIIaMU, GOPMUPOBAHUEM
MIPEJICTABICHUM O JEHCTBUTEIBHOM uHuCie. 3aBeplICHHE OCBOCHMS YHCIIOBOUW JMHHHM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Copep:xaHue IByX anreOpanuecKux JIMHUNA — « AreOpandeckue BhIpaXKeHUs» U «Y paBHEHUS
U HEpPaBEHCTBa» CHOCOOCTBYyeT (OPMHUPOBAHHMIO y OOydarolIUXcs MaTeMaTHYeCKOTro ammnapara,
HEOOXOIUMOTO JUIs pelIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX MPEAMETOB M  IMPAKTHKO-
OpUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTo oOmIero oOpazoBaHusl Y4eOHBIM MaTepuan
TPYNIUPYETCS BOKPYT pAIlMOHATBHBIX BBIPAKEHUN. Anrebpa JAEMOHCTPUpPYET 3HAuYCHUE
MaTeMaTHUKU KaK sI3bIKa JUIsi TOCTPOEHHUS MaTeMaTHYeCKUX MOJeNel, OMUCaHHs MPOIECCOB U
SBJIICHUN peanbHOro Mupa. B 3amaum oOyueHHs anreOpe BXOIAT TaKkKe AalbHEHIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHUS Kypca UH(DOPMATHKH,
U OBJAJICHWE HaBbIKAMU JEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpa3zoBaHre CHMBOIBHBIX (HHOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEHN K MaTeMaTHUECKOMY TBOPUYECTBY.

Copmepxanrvie  (GyHKIHOHAIbHO-TpaUuecKkoil  JTMHMM  HAEeNeHO Ha  MOJIydeHHUe
0OydaronuMuUCs 3HaHUN 0 QYHKIUAX KaK BOXKHEUIIEH MaTeMaTWUYeCKOW MOJENH /sl ONMHMCAHUS U
WCCIIEIOBAaHUSI Pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUNW B mpupoje u obmiectBe. 3yueHue
MaTepuaga CIOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh pPa3lndYHbIC
BBIPA3UTENILHBIC CPEJICTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduvecKue,
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BHOCHT BKJIaJl B ()OPMHPOBAHUE MPEICTABICHUI O POJIM MAaTEMAaTUKU B PAa3BUTUH LIUBUIM3AINU H
KYJIBTYPBI.

CornacHo yueOHOMY TuIaHy B 7-9 Kkjaccax m3ydaercsi yueOHBIH Kypc «Anredpay, KOTOPHIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIC pasfensl  cojepkaHus: «Uucma W BBIYUCICHUSY,
«AnredpanyecKue BEIPAKEHUS», «YpaBHEHHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenue yuebHoro xypca «Anredpa» orsogurca 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Hemenwo), B 8 kimacce — 102 gaca (3 waca B Hexmento), B 9 kimacce — 102 yaca (3 4gaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yucisia 1 BBIYUCICHUSA

Jlpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0JT OT OAHON (POPMBI 3aIIUCH APOOEH K IpYrou.
[loHATHE pPALMOHANBHOTO YHCIA, 3alUCh, CPABHEHHE, YIOPSAAOUYMBAHHE PALUOHAIBHBIX YHUCEN.
Apudmernueckue ASUCTBUS ¢ pallMOHAIBHBIMU YKciaaMu. Pemenue 3agad u3 peaqbHON MPAKTUKU
Ha 4acTH, Ha IpOOH.

CreneHb C HaTypaJbHBIM I[IOKa3aTeJeM: OIpelelieHne, MpeoOpa3oBaHUE BBIPAXKEHUHM Ha
OCHOBE OTpEJeNIeHus, 3aluch OONbIIMX uuced. [IpoIeHThl, 3anuch NPOLEHTOB B BHAE IPOOH U
ApoOu B BHJE NPOLEHTOB. TpH OCHOBHBIE 3a/laud Ha MPOLIEHTHI, PEUIEHHE 3aJad U3 pealbHOU
IIPaKTUKH.

IIpuMeHeHNEe IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPAIbHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsAMas U 00paTHas MPONOPLUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[lepemenHbIE, YHMCIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIy BEeIMYMHAMU B Buae (Gopmysbl. Beruucienus
no ¢opmynam. [IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHHH, TOXKIAECTBEHHO DPaBHBIE BbIPAXKEHUS,
IIpaBUja MPeoOpa3soBaHUsA CyMM U IPOU3BEACHUH, NpaBUia PACKPbITUA CKOOOK U IPHUBEICHMS
0JI00HBIX CIaraeMbIX.

CBoOliCTBa CTENEHU C HATYPAJIbHBIM I10OKA3aTEIIEM.

Opnowiensl U MHorowieHsl. CreneHb MHoOrouiacHa. CIlIO)KEHHE, BBIUMTAaHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyJIbl COKpalIEHHOIO YMHOXEHMS: KBaApaT CyMMbl M KBaJpaT DPAa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3noxkeHne MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHNs 1 HEPaBEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, NpaBHja IMpeoOpa3oBaHUs YpPaBHEHUs, PABHOCHIBLHOCTh
YPaBHEHUM.

JInneliHOE ypaBHEHHUE C OJHOM IIEPEMEHHOMU, YUCIIO KOPHEN JTMHEMHOTO YpaBHEHHUs], pELIEeHUe
JTUHENHBIX ypaBHeHUH. COCTaBIeHNE YPaBHEHUH 110 YCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a1ad ¢
IIOMOILIBIO YPABHEHUIA.

JIuHeltHOe ypaBHEHHE C JByMs NepeMeHHbIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C JByMsl TEepeMEHHbIMM. PelieHue cucreM YypaBHEHHH C€HocoOOM IMOJICTAHOBKH.
IIpuMepsl penieHus TEKCTOBBIX 3a4a4 ¢ MTOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUH

KoopaunaTa Touku Ha npsiMoid. YncaoBble NPOMEKYTKH. PaccTosiHue MEX Ly 1BYMsI TOUKaMU
KOOPAMHATHOU IIPSMOIA.

[IpsmoyronbHast cucrema koopauHat, ocu OX m Oy. Abcuucca M OpJMHAaTa TOYKU Ha
KoopAMHAaTHOM TockocTH. IIpumeps rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpaduxoB
peanbHbIX 3aBucuMocTed. [lonsatue gpynxuuu. ['paduk ¢pynxkuuu. CpoiictBa GyHKmi. Jluneiinas
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¢bynkuwms, e€ rpapuk. ['paduk dynkuuu y = |X|. ['paduyeckoe pemieHne JTMHEHHBIX YpaBHEHHUI U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Yucsia 1 BBIYUCIEHUS

KBampataelii kopeHb u3 uyucna. [loHaTHe 00 wWppanmHoOHATBHOM uwHcie. JlecsTHuHbIC
MPUOIKCHHUST UppaHOHATBHBIX unced. CBolcTBa apupMETHYCCKUX KBAJAPATHBIX KOPHEH U HX
MIPUMEHEHHE K MPEe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BEIYUCICHUIM. J{eCTBUTENIbHbBIE YnCIIa.

Crenens c 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpathblil TpE€xusieH, pa3iaoKeHNe KBaJpaTHOTO TPEXWIEHA Ha MHOKHUTEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpamdeckodt napobu. CrnoxxeHwue,
BBIUMTAHNUE, YMHOXEHHE, JeleHue anreOpanueckux apoOei. PannoHalbHblE BBIpRXKEHHUS M HX
npeoOpa3oBaHHUe.

YpaBHeHUsI M HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢opmyna KOpHEH KBaipaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHWH, CBOIAIIMXCS K JHHEHHBIM U KBajapaTHbIM. lIpocreiimue apoGHO-
paloHaIbHbIe ypaBHEHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUW C JIBYMsI TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUH C IBYMs NepeMeHHbIMU. [IpuMepsl peleHns CHCTeM HEIMHENHBIX YPaBHEHUN C IBYMs
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 aNTreOpandecKuM CIIOCOO0M.

UucnoBble HepaBeHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ OJHONW TEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OHOM nepeMeHHON. CHCTEMBbl JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

LR IN10700

[Tonstne Qynkuuu. OOracTh ompenesieHus W MHOXKECTBO 3HaueHUuM ¢yHKuuu. CriocoOsl
3a1aHusl QyHKITUH.

I'padux dynkuuu. Urenue cBoiicTB pyHKIMHU 110 €€ rpaduky. [Ipumeps! rpadukoB GyHKITUH,
OTPAKAIOIIUX PEATIbHBIE TPOLIECCHI.

OyHKIMK, ONMHUCHIBAIOIIME HPSIMYI0 W OOpaTHYIO NPOMOPIHOHATIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHKIUU Y = X%,y = X%, y = VX, y=|x|. T'paduueckoe pemenne YPaBHEHUI U CHUCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa 1 BbIYMCTIEHUS

PanmonanbHble 4Yncia, UppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE IECSITHUHBIC
apobu. MHOXECTBO ACWCTBUTEIBHBIX UHCEN, JCHCTBUTENbHBIE 4YHCIAa KaK OECKOHEYHBIE
JecsiTUYHbIe IpoOu. B3auMHO OJHO3HAUHOE COOTBETCTBHE MEXIYy MHOKECTBOM ACHCTBUTEIHHBIX
YyCell U KOOPAUHATHOU IIPSIMOM.

CpaBHeHHE JEMCTBUTENBHBIX 4YHUCEN, apu(METHYEeCKHe MACUCTBUS C JIEHCTBUTEIbHBIMU
YHUCIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MPOIIECCOB B OKPYXKAIOIIEM MHUpE.

[MpubmmkEéHHOE 3HAYEHHWE BEJIMYMHBI, TOYHOCTh MNpUONMkeHus. OKpyrieHue dYucel.
[Ipukuaka u oieHKa pe3yJIbTaTOB BBIUYKCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneiitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM.
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KBagparHoe ypaBHeHue. Pernienue ypaBHEHUM, CBOIAIIMXCS K KBaJpaTHbIM. bukBaaparHoe
ypaBHeHHE. [Ipumepsl pemieHuss ypaBHEHMH TPETbEHM M YETBEPTOM CTENEHEW pa3IOKEHHEM Ha
MHOKHUTEJIH.

Pemenune npoOHO-palMOHANBHBIX YpaBHEHUU. PellieHrne TeKCTOBBIX 3a7au anreOpanyecKuM
METOJOM.

VYpaBHeHHE C OBYMs TEpEMEHHBIMH W ero rpaduk. Pemienue cuctem ABYX JIMHEHHBIX
YpaBHEHUH C JABYMS IEepeMEHHbIMU. PeleHne cucTeM J[BYX YPaBHEHHMH, OJHO M3 KOTOPBIX
JMHEWHOe, a JApyroe — BTOpOW creneHH. I'paduyeckas WHTEpHpeTanus CUCTEMbI ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1a4 aNreOpanvdeckuM CIioCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHEHHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHON. PemieHwe cucTeM JIMHEHHBIX
HEpaBeHCTB ¢ OAHOW mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['padumyeckas uHTeprnpeTarus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

Ksagpatnunas d¢yaknus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapabOJIbL.

I'padukn Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiictaa.

YuciioBbIe M0CJIE10BATEJIBHOCTH U MPOTPECCUM

[loHATHE YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIIBHOCTH PEKYPPEHTHON
dhopmyroit u popMyIoi N-TO WIeHa.

ApubdmMernueckas U reomeTprueckas mporpeccuu. @opmMyiibl N-ro YjieHa apuhMEeTHIEeCKOr 1
reOMETPUUYECKON MPOrpeCCHid, CYMMbI MEPBBIX N YICHOB.

N3obpaxenne YiIeHOB apu(METHYECKOW M TEOMETPUUYCCKOW MPOTPEecCUi TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOTI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHMsS IporpamMmbl  y4eOHOro Kypca «AmnreOpa»
XapaKTepU3YIOTCA:

1) naTprnoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOILUIOMY U HACTOALIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOILLIEHHEM K JIOCTHXEHUSAM POCCUHCKUX MAaTeMaTHKOB U POCCUHCKONW MaTeMaTHYeCKOM IIKOJIbI,
K UCHOJIb30BAHUIO ATUX JOCTHKEHUI B IPYruX HayKax U NPUKIaIHBIX chepax;

2) rpaKaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaxJaHMHA W peaju3allid ero Ipas,
MIPEJCTaBICHUEM O MaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS pa3IMYHBIX CTPYKTYp, SIBJICHUH,
Iporenyp IpakIaHCKoOro oOlIiecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO
TUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BAKHOCTH MOPaJIbHO-ITHYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTAaHOBKOM Ha AKTUBHOE y4YaCTHE€ B PELICHUM IPAKTUYECKHUX 3a1ad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTHMYeCKOro oOpa3oBaHMs Ha NMPOTSIKEHUU Bcei
KHU3HU ISl YCHEHOW NMpo(ecCHOHAIBHOM JIEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM MHIMBHIYaTbHON TPAaeKTOPUU 0Opa30BaHUS U JKU3HEHHBIX
IUTAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;
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4) 3cTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIHMOHAIBHOMY M 3CTETHYCCKOMY BOCIHPHATHIO MaTEMaTHYECKHUX
00BEKTOB, 3a/1a4, PEUICHUH, pPacCyXICHHUA, YMEHUIO BUICTh MaTeMaTHUECKHAE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIICH B JCSITEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS UEJOBEKAa, MPUPOJbI W O0O0IIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOW HAyKH KaK cQepbl YeIOBEYCCKOW JCSITeNbHOCTH, O3TalloB €€ pa3BUTUA H
3HAYMMOCTH JUISl Pa3BUTHUS [UBUJIM3ALUM, OBIAJACHUEM S3bIKOM MAaTEMAaTHKA W MaTeMaTHYeCKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHMUS MHpaA, OBJAJACHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEI0BATENIBCKOM IEITEILHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHHe KYJIbTYPbI 310POBbS U IMOIMOHAIBLHOIO
Os1aronosyqus:

TOTOBHOCTHIO TIPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbs, BEIACHUS
3I0pOBOTO 00pa3za >KU3HU (30POBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATUM U OTIBIXA,
perynspHas (u3udeckass aKTUBHOCThH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHHEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro YeIoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAIlMe Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWWU JJIs pEemIeHHus 3aaad B 00JacTH
COXPaHHOCTH OKpYXKAIOUIeld Cpejpl, IUIAHUPOBAHUS TIOCTYIKOB W OIEHKH WX BO3MOXKHBIX
MOCJIEACTBUN I OKPYXKAIOUIEH Cpeabl, OCO3HAHHUEM TJIOOAIBHOTO XapakTepa SKOJOTHYECKUX
poOJIeM 1 yTel WX pelIeHNs,

8) apanTanus K U3MEHSAIOIMMCS YCJIOBHIM CONUAIBbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEONPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPaKTUYECKYI0 AEATEIbHOCTb, B TOM YHUCIIE YMEHHE YUYUTHCS y APYTUX
Joie, mpuoOpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMSI, HaBBIKM M KOMIETCHIIMHU M3
OTIBITA IPYTHX;

HEO0OX0IMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM uHcie (HOPMyIUpOBaTh HJAEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TpPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATH MPUHHMAEMbIE pELICHUS U JACWUCTBHUS,
(GbopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/1bHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTeMaTHUECKIX OOBEKTOB, MOHITUH,
OTHOLIECHUH MEeXAy MOHATUAMM, (OpPMYyIHpOBaTh OIpENesIeHUs] MOHSATHM, yCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIMKI, OCHOBAaHUSA /1l 000OIIEHUs U CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 AHAJIN3A;

® BOCIpPUHMMATh, (OpMyIHpOBaTH U TNPEOOpPa3OBBIBATH CYKICHUSA: YTBEPIUTEIbHBIE H
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIE;

® BBUIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpPEYUs B (PaKTax,
JAHHBIX, HAONIOJNCHUAX W  YTBEPXKACHUSAX, IpelylaraTb KpPUTEPUH ISl BBIABICHHS
3aKOHOMEPHOCTEH U TPOTUBOPEUUL;

e JleIaThb BBIBOJABI C HCIOIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIJIIOUEHHUM, YMO3aKIIFOUEHHUH 110 aHAJIOTUU;
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pa3duparb J10Ka3aTeIbCTBA MAaTEMAaTHYECKHX YTBEPXKJICHHH (MpsMbIE M OT TMPOTHUBHOIO),
MPOBOJIUTH  CaMOCTOSITEJIbHO  HECJIOXHbBIE  JI0OKA3aTeNbCTBA MaTeMaTU4eCKUX  (hakTos,
BBICTpaMBaTh AapryMEHTAIMIO, TPHUBOJUTH NpPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh cnoco0 pemieHus y4eOHO# 3amadyn (CpaBHHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HaHOOJIee OIXOIAUINHA ¢ YIETOM CAMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble nuccienoBareibCKHe AeiiCTBHS.

WCIOJIB30BAaTh BOIMPOCHI KaK HCCIIEAOBATEICKUI HMHCTPYMEHT IO3HaHUS, (HOpMYIHpPOBATH
BOIIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOJIEMy, CaMOCTOSTEIbHO YCTaHABIUBATH
HCKOMOE€ U JaHHOC, (1)OpMI/Ip0BaTB TUIIOTC3Y, apryMCHTHUPOBATH CBOIO IIO3HUIIUIO0, MHCHUC,
MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTAaBICHHOMY TUIAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIBIIOEe
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX1y CO0OiA;

CaMOCTOSITEIIBHO (hOPMYJIHPOBATH OOOOIIEHUS W BBIBOABI IO pe3yibTaTaM IMPOBEIEHHOTO
HaOJTIOJICHUS, UCCIICAOBAHHUS, OIICHUBATH JJOCTOBEPHOCTD IMOJIY4EHHBIX PE3yIbTaTOB, BEIBOJIOB
1 0000IIEHNN;

IMPOTrHO3UPOBATH BO3MOXXHOEC Pa3BHUTUC IPOLECCA, a TAKIKEC BBIABUTIATH MPCAIIOJIONKECHUA O €ro
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmaunmeii:

BBISBJSITH HEJOCTATOYHOCTh M W30BITOYHOCTH WH(OpMAIUU, TAHHBIX, HEOOXOIWMBIX ISt
perieHus 3a/1a4u;

BBIOMpATh, AHAJIU3UPOBATh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHHUS;

BbIOMpaTh (opMy mpencTaBieHHs WHGOPMALMKM W WUIIOCTPUPOBATHh peLIaeMble 3a/aud
cXeMaMu, AuarpaMMaMH, HHOU rpaduKoi 1 1X KOMOWHAIUSAMU;

OLICHMBATh HAJIE&KHOCTh HHGOPMALMU MO KPUTEPHUSIM, NPEUIOKEHHBIM YYUTENIEM WIIU
chOpMyITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS:

BOCIPHHMMATh M (OPMYIHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSAMH U IIEISAMH
OOIIIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHS [0 XOJy pEIICHHs 3alayd, KOMMCHTHPOBAThH ITOJIyYEHHBIH
pe3yibTar;

B XOj€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
pelaeMoi 3a7a4m, BHICKA3bIBaTh MJCH, HAIlEJCHHBIE HA MOWUCK PELICHHMS, COIOCTABIIATh CBOU
CY)XIICHUS C CY)KJCHUSIMH JPYTUX YYaCTHUKOB JHAora, 00HapyKUBaTh Pa3IHdHe M CXOJCTBO
MO3HIIU#, B KOPPEKTHOM (hopMe GOPMYIHMPOBATH Pa3HOTIACHS, CBOU BO3PAKCHU;
NPEACTABIATh PE3YJAbTaThl pEIICHHUS 3a7a4yd, OSKCICPUMEHTa, HUCCICIOBaHMs, IPOEKTa,
CaMOCTOSITEJILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a/lad MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH;

MOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHOW pabOTHI MpHU
peleHrr yueOHbIX MaTEMaTHUECKUX 3a/1a4;

MPUHUMATP 1IEJIb COBMECTHOH JISATEILHOCTH, TUTAHUPOBATh OPTaHU3aIINI0 COBMECTHOM PabOTHI,
pacrpenesath BHIbI padOT, JOrOBapHBATHCS, OOCYKIATh IPOLECC M pe3yabTaT paboThl,
0000111aTh MHEHUS HECKOIBKHUX JIIOMIEH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0OCYXICHUS, OOMEH MHEHHMSIMH, MO3TOBBIC
IITYPMBI U JIPYTUE), BBINOJHITH CBOIO YacTh PaOOThl U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIPYrUMH YWICHAMU KOMAaH]IbI, OIICHUBATh KAueCTBO CBOETO BKJIaga B OOIIMH MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasitTuBHble YHMBepcaJbHbIe YU4eOHbIe el CTBUS
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Camoopranmzanms:

® CaMOCTOATENBHO COCTABIATH IUIAH, aJTOPUTM PpEIIeHHs 33Ja4d (WIM €ro 4acTh), BHIOMPAThH
cnoco0 pemeHuss ¢ y4€TOM HMEIOMIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaILIUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3ylbTara pelIeHUs
MaTeMaTHUUECKOM 3a/1a9H;

® [pPEIBHUJAETH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPM PpELIECHHUH 3a1a4d, BHOCHUTH
KOPPEKTHBBl B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATENHCTB, HANIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHMBAaTb COOTBETCTBUE pe3yibTaTa JACITEIBHOCTH IIOCTABJICHHOM WEIM M YCIOBHAM,
OOBSACHATh NPUYMHBI JOCTWKEHHUS WJIM HENOCTHKEHUS IeJIM, HaXOAWTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDBI
K xonIty 00yueHus B 7 kjacce 00yJaronuiics MoIyIUT CICTYIONTNE TPEIMETHBIC PE3YIbTATHI:

Yucaa u BbIYUCTEHUS

BhITIOJIHATE, coYeTass YCTHBIE W THUChbMEHHBIC NPHEMBI, apu(dMETHYSCKUEe ICHCTBHUS C
paIMoHaIbHBIMA YU CIIAMH.

Haxonuth 3Ha4eHUs YMCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpas3Hble CIOCOObI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAKEHUI, ColepKaluX OObIKHOBEHHBIE U IECATUYHBIE IPOOU.

[TepexomuTs OT 0HOM (hOpPMBI 3amrcH YKUCE K Ipyrou (IpeoOpa3oBhIBaTh ACCITHUYHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO IECSITHUYHYIO
poOBb).

CpaBHUBATh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbInoNHATE TPUKUAKY M OLIEHKY pe3yjbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHUH YHCIIOBBIX
BBIpa)KEHUH. BBIMONHATE NEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHSTh NPU3HAKK JEIMMOCTH, Pa3I0KeHHe Ha MHOKUTEIN HATYPaJIbHBIX YHUCE.

Pemarh mnpakTUKO-OpMEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLICHUEM BEJIUYHH,
MPOMOPIIUOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, HHTEPIPETUPOBATh PE3YAbTAThl PELICHUS 3a7a4 C
y4€TOM OTpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMU pacCMAaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpandyeckyrd TEPMHUHOJOTHIO U CHMBOIIMKY, NMPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuarna.

Haxonuth 3HaueHns OyKBEHHBIX BBIPDAKEHUN IIPU 3aJJaHHBIX 3HAUCHUSX MIEPEMEHHBIX.

BrimonHATe mpeoOpa3oBaHus IENOTO BBIPAXKEHHS B MHOTOWIEH MNPUBEACHHUEM IMOJ00OHBIX
ClIaraeMbIX, PACKPBITUEM CKOOOK.

BhINoNHATE YMHOKEHHE OJJHOUJICHA HA MHOTOYJIEH ¥ MHOTOYJIEHA Ha MHOTOYJIEH, TPUMEHSTh
(dbopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3ioKeHNEe MHOTOUICHOB Ha MHOKHTETH C IMOMOIIBI0 BEIHECEHUS 32 CKOOKHU
00II1ero MHOXKHUTEIIS, TPYIITUPOBKH CllaraeéMbIX, TPUMEHEHHUs (POPMYIT COKPAIEHHOTO YMHOKEHUS.

[TpumenHsaTh IPe0Opa3OBaHNsT MHOTOWICHOB JUIS PEIICHHs PAa3IMYHBIX 3371a4d U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 peaTbHOU MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HaTypallbHBIMU TIOKA3aTeNsIMH Ui MPeoOpa3oBaHUS
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA



Pemate nuHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, MPHUMEHsS IpaBuia MEPEXOJa OT
HCXOJHOTO YPAaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, SABiI€TCS M YUCIIO KOPHEM YPABHEHMS.

[TpumensTh rpaduueckre METO b IPH PEIICHUH TMHEWHBIX YPAaBHEHUH 1 UX CHCTEM.

[TonOupath mpUMepsl Map YUCEN, SBJISIONIUXCS PEUICHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHbBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH I'paK JUHEWHOTO YPaBHEHHUS C IBYMS IIEPEMEHHBIMU,
M0JIb3YACh TpauKOM, IPUBOIUTH IPUMEPHI PEIIEHUS YPaBHEHUS.

Pemarp cucreMbl ABYX JIMHEHHBIX YypaBHEHUN C JABYMsI MEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduIecKu.

CocTaBisTh U pelarh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIOBUIO
3aJ1a4uM, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIyYE€HHBIH pe3ynbTarT.

D yHKUUHA

N3obpaxaTe HA KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YMCIIOBBIE IPOMEKYTKH Ha alreOpandeckoM si3bIKe.

OtmeudaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATaM, CTPOUTH rpapuKu
nuHeHbIX QyHKUKN. CTpouTh rpaduk GyHKIMM Yy = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMM: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crmocod mpeacTaBiIeHWS W aHaIM3a HWHPOPMAIUM, H3BJICKATh WU
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kiacce 00yJaronuiics MoayduT CICIYIONIUE TPEIMETHBIC PE3YIbTATHI:

Yucia 1 BBIYUCICHHUSA

Hcnonp30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YMCENT IS
CpPaBHEHHMsI, OKpYIJICHMsS] M BBIYMCICHHUI, H300pakaTh JEHCTBUTENIbHBIE YHCJIa TOYKAaMU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpumensaTh MoHATHE apu(METUYECKOTO KBAJPaTHOTO KOPHS, HAXOAWUTH KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOAMMOCTH KaJIbKYJISTOp, BBIIOJHATH IPEOOpa3oBaHUsl BBIPAKCHHIA,
COJIepXKalIuX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anMCcH OOJIBIINX M MAJIBIX YUCEI C OMOIIBIO AECATUYHBIX ApoOel U creneHeit
yucna 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHsATh TMOHSATHE CTENEHHW C LEeNbIM I0Ka3aTesleM, BBIMOIHATh PeoOpa3oBaHUS
BBIPAXKEHUI, COJIEPKAILLUX CTEIEHH C LIEJIBIM IT0KA3aTEeIIEM.

BhINONHATE TOXKIECTBEHHBIE MPe0Opa30BaHus PAllMOHAIBHBIX BBIPAXXEHUM Ha OCHOBE MPaBUII
JNEUCTBHI HAaJl MHOTOWIEHAMH U alreOpandeckKuMHu JpoOsiMH.

PacknanpiBath KBagpaTHbIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh mpeoOpazoBaHus BBIPAKEHUN UISI PEUICHHsS Pa3IMYHBIX 33]a4 M3 MaTeMaTUKH,
CMEXHBIX MPEAMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHeiHble, KBapaTHbIE YPAaBHEHHS U PallMOHAJIbHBIE YPABHEHMS], CBOJSAIIUECS K HUM,
CUCTEMBI IByX YPAaBHEHUI C IByMs IEPEMEHHBIMHU.

[IpoBoaNTH MpOCTEHIINE HMCCIECIOBAHUS YPAaBHEHUM U CHUCTEM YpPaBHEHUW, B TOM YHUCIE C
MpUMEHEHHEeM rpaduuecKux Mpe/CTaBlIeHUu (yCTaHaBIUBAaTh, UMEET JIM YpaBHEHHE HIIM CHCTEMa
YpaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKH 3a/1auu K €€ anredpandeckoil MoJenu ¢ MOMOMIbIO
COCTaBJICHUSI YpPaBHEHMS] WJIM CHUCTEMbl YpPAaBHEHUN, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJIY4EHHBIN Pe3yNbTar.



[IpuMeHsATH CBOWCTBA YMCIIOBBIX HEPABEHCTB Uil CPABHEHUS, OLECHKH, pEIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM MEpEeMEHHOW M MX CHUCTEMBl, JaBaTh TI'PapUUECKyI0 WILIIOCTPAIHIO
MHO>KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TornMaTh ¥ UCTONB30BaTh (YHKIMOHAIBHBIE TMOHATHA M S3BIK (TEPMHUHBI, CUMBOJIHYECKHE
0003HaueHHs), OMPENEIATh 3HauUeHHEe (DYHKIMU MO 3HAYCHUIO apryMEHTa, OINPENeNsATh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

CrpouTth rpaduky s1eMenTapHbIX GyHkmid Buga: Y = kix, y = X4, y = x5, ¥y = X, ¥y = VX,
OTIMCHIBATh CBOMCTBA YHCIOBOW (DYHKIMH 110 €€ rpaduKy.

K xonIty 00yueHus B 9 kjacce o0yJaronuics moayduT CIEIYIONINE TPEIMETHBIC PE3YIbTaThI:

Yucia u BbIYMCTEHUS

CpaBHHBATH ¥ YIIOPSIOUYMBATH PAIIMOHATILHBIC U UPPALMOHATIHHBIE YHCIIA.

BeImonHATE apudmMeTnyeckue ACHCTBHUS C pAIllMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE H
MTUCHMEHHBIC TTPUEMBI, BHITIOIHATH BEIYMCIICHUS C UPPAIMOHATHLHBIMH YHCIIAMH.

HaxomuTh 3HaueHWs CTeNeHeW C IEeNbIMHA TMOKa3aTesIMH M KOPHEW, BBIYMCISATh 3HAYCHHS
YHCIIOBBIX BBIPAKECHHH.

OKpyrysTh ACHCTBUTEIBHBIE YHCIA, BBITIOJIHITH MPUKHUIKY PE3yIbTaTa BBIUYUCICHUH, OIECHKY
YHCIIOBBIX BBIPAKECHHH.

YpaBHeHHUsSI U HEPABEHCTBA

Pemate nuHeliHble M KBaJpaTHBIC YpaBHEHUsS, YPaBHEHUs, CBOJAIIMECS K HUM, NPOCTEHIINE
JIpOOHO-pallMOHATIBHBIE YPABHEHMSL.

Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHHUH € JByMs IEpEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcTOBbIE 3aauM adreOpanuecKuM CIocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHMS
WIH CUCTEMBI JIBYX YPABHEHHH C IBYMsI IE€PEMEHHBIMHU.

[IpoBoauTh mpocTeiie HCCIeA0BaHMs ypaBHEHMH M CUCTEM YPaBHEHHUI, B TOM YHUCIE C
IPUMEHEHHEM I'pauuecKuX MpeiCTaBlIeHUH (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WU CHUCTEMA
YPaBHEHHMH peLIeHMs], €ClIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemare nuHeliHble HEPAaBEHCTBA, KBAIPAaTHbIE HEPABEHCTBA, N300paXxaTh pelleHHe HEPABEHCTB
Ha YUCJIOBOW MPSAMOM, 3aIIMCHIBATh PELLICHHUE C IOMOIIbIO CUMBOJIOB.

Pemare cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBaJApaTHOE
HEpaBEHCTBO, M300pakaTh pELICHWE CUCTEMbl HEPABEHCTB HA 4YMCJIOBOM MPSAMOM, 3alUCBIBATh
peleHre ¢ HOMOIbI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IPU PEIICHUH Pa3IMYHbIX 33jay.

DyHKUUH

Pacnio3HaBaTh (yHKIMM H3ydeHHBIX BUJOB. Iloka3bIBaTh CXEMaTHUECKH pacIOJIOKEHUE Ha
KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buja:
y=kx,y=kx+b,y=kix,y=ax* +bx +c,y=x*,y =X, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIi
KO3 QUIIMEHTOB, ONUCHIBATh CBOICTBA (DYHKLIMH.

Crtpouth M u300paXkaTb CXeMaTH4YECKM TpapuKH KBAaJPAaTHUHBIX (YHKUMH, OMHCHIBATH
CBOMCTBA KBaJApaTUYHBIX (PYHKIUN MO UX TpauKaMm.

Pacrnio3naBate kBajpaTHUHYIO (QYHKIHIO 1O (opMyJie, IPUBOIUTH MPUMEPHI KBaIPATUUYHBIX
GyHKUIUH U3 pealbHOM KU3HH, (PU3UKU, TE€OMETPUH.

YucioBble N0OCIe10BATEIbHOCTH U MPOrPecCHM

Pacrnio3HaBate apu(METHUECKYI0O U T€OMETPHUECKYIO MPOrPECCHH IPH pasHBbIX CI0Cco0ax
3aJJaHuUS.

BbINONHATE BBIYMCICHUS C HUCHOJb30BaHHEM (opMyl N-ro ujeHa apu(MeTudeckoil u
T€OMETPUUYECKOU MTPOrPECCUI, CYMMBI IIEPBBIX N YICHOB.
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N300pakaTh 4iIeHBI MOCIEI0BATEILHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.
Pemrats 3ama4n, CBsi3aHHBIE ¢ YUCIOBBIMM IIOCIIEAOBATENBHOCTIMM, B TOM YMCIIC 3a4a4d U3
peanbHOM )KU3HHU (C UCTIONB30BAaHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoaunuyecTBo yacoB

HaumenoBanue pa3aejioB U TEM NPOrpamMmmabl

DJIeKTpOHHbIe (LN (POBbHIE)

Ne Bcero | KourtpoJbHbie IIpakTHyec 06PA30BATEBHBIE PECYPChI
padoTsbI KHe padoThl
1 Uucna v BeIuncieHns. PalimoHanbHbIC YHciia o5 9 bubmmoreka [IOK
https://m.edso0.ru/7f415b90
2 AnreOpanveckue BoIpaKEHUs 27 3 bubnuoteka [JOK
https://m.edso0.ru/7f415b90
3 YpaBHEHUS 1 HEPABEHCTBA 20 2 bubnuotexa [JOK
https://m.edso0.ru/7f415b90
4 Koopaunats! u rpapuku. OyHkimmn 24 1 1 bubnuoreka [JOK
https://m.edso0.ru/7f415b90
5 [ToBTOpEeHME M 0000IICHNE 6 1 bu6moreka [IOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 1
TEMATUYECKOE IINTAHUPOBAHHUE 8 KJIACC
Komiriectso tacon JuaexkTpoHHble (HUGpoBHIE)
Ne HaumeHoBaHue pa31ejioB U TeM IPOrPaMMBbI Beero KonTpoabu IlpakTHyec o6pazoBaTebHbIE peCypehl
ble padoThI KHe padoThbl
1 | Yucna u Berunciienus. KBagparaele KOpHU 15 1 ﬁggg:?/ﬁzlaic]i.orﬁﬂ f417af8
2 Yucna u BeruncieHust. CTeneHs ¢ eabIM 7 1 bu6mmoreka [JOK
MoKa3aTelieM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BblpaxkeHus. KBaaparHslii 5 bubnuoreka [IOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BbpaxkeHus. Anredpandeckas 15 1 bubnuoreka [IOK
1po0b https://m.edsoo.ru/7f417af8
5 | YpaBHeHus u HepaBeHCTBa. KBapaTHble ypaBHEHUS 15 1 bubnuoreka [IOK
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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
https://m.edsoo.ru/7f417af8

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

6 | YpaBuenus u HepaBeHCTBA. CHCTEMBI ypaBHEHHHA 14 bubmorexa HOK
' https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 | YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 13 https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
8 | DynKimn. OCHOBHbIC IOHATHS ° https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
9 | Dyskum. HucioBbie Gyniimn ; https://m.edsoo.ru/7f417af8
bu6moreka [IOK
10 | Hosroperme 1 0Go0merne 4 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

13



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

TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe (I (pPOBbHIE)

No HaumenoBanue pa3aejioB U TEM NIPpOrpaMmMmabl Beero KO]—[TpOJ‘[],H HpaKanec oﬁpasoBaTe.Hbele pecypebt
ble padoThl KHe padoThl

1 | Ywucna u Beruucnenus. [leficTBUTeNbHbBIE Yncaa 9 1 Eggg?/ﬁ%%ic]iorﬁﬂ £419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C OJTHOM 14 1 bubnuotexa [JOK

MePEMEHHOM. https://m.edsoo0.ru/7f419d08

3 | VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaBHCHHH. 11 1 ll?tl/tISJsII;I/On:e;ciz(iorIljﬂ £419d08

4 | VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa. 16 Eggg?/()n:i;ziorﬁﬂ £419d08
bu6moreka [IOK

S | Pynmum, 14 . https://m.edsoo0.ru/7f419d08
bu6moreka [IOK

6 YucoBele HOCIEN0BATEIHLHOCTH. 15 1 https://m.edso0.ru/7§419d08
. bu6mmoreka [JOK

7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 23 1 https://m.eds00.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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