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MNOACHUTEJIBHAS 3AITIUCKA

Anrebpa sBISeTCS OJAHUM U3 OIOPHBIX KYypPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHA OOECIIEUNBACT U3YyUYCHUE APYTUX NUCHHUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApPHOTO UHKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl
MPOJIOJDKEHUSI 00pa30BaHUs U B TIOBCEIHEBHOM XM3HU. Pa3Butne y o0ydarommxcs
HAyYHBIX TIPEACTAaBICHUNH O TIPOUCXOXIACHUM ¢ CYIIHOCTH aJreOpamdecKux
a0CcTpakmuii, crrocode OTpaKeHUsI MaTEMaTUIECKOM HAyKOM SIBICHUM U MPOILIECCOB
B NPUPOAE M OOIIECTBE, POJM MATEMAaTHYECKOIO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS
Y KauyeCTB MBIIUJICHUS, HEOOXOAUMBIX ISl aJanTaliid B COBPEMEHHOM LIM(POBOM
obuiectBe. M3yueHue anreOpsl oOecneurMBaeT pa3BUTHE YyMEHHUs HaOJI0ATh,
CpaBHHMBATh, HAaXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAaTH CBOMW JICHCTBHUS W BBIBOJIBI,
dbopmynpoBaTh yTBepkaeHUs. OCBOSHHE Kypca anreOpbl 00eCIIeunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalIUXCsl: OHHU MCHONB3YIOT EIYKTHBHBIE H
WHAYKTUBHBIC PACCYXKJICHUs, 0000IIeHNEe U KOHKPETU3AIINIO, a0CTparupoBaHue u
a"Haioruto. OOyuenme  anreOpe  TpenmoyiaraeT  3HAYUTEIBHBI  OOBEM
CaMOCTOSITEJIbHONM JEATEIbHOCTH OOYyYaloIIMUXCs, II09TOMY CaMOCTOSITEIBHOE
pelIeHne 3a7ay ABISEeTCS peaan3aliel 1esTeIbHOCTHOIO IPUHINNA O0yUYeHUS.

B crpyktype mnporpamMmbl yudeOHOro Kypca «Ainredopa» sl OCHOBHOI'O
o611ero oOpa3oBaHHUsl OCHOBHOE MECTO 3aHUMAIOT COJIEP)KaTeIbHO-METOUYECKUE
TUHUN: «Yucaa U BRIYUCICHUSY, «ANreOpandecKue BBIPAKCHU», «YPaBHCHUS U
HepaBeHCTBa», «DyHKkumm». Kaxkpgas W3 3TUX COAEPKATEIHHO-METOIHMYSCKUX
JIUHUW Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJACHCTBYS C
IPYTMMHU €ro JWHHSMU. B Xozme wu3ydeHuss ydeOHOro Kypca OOydarolIuMCs
MIPUXOUTCS JIOTUYECKH PACCYX IaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
sS3bIK. B CBsI3M ¢ 3THM B mporpamMmy ydeOHOTo Kypca «Anredpa» BKIIOYCHBI
HEKOTOpbIE€ OCHOBBI JIOTMKH, IIPEJICTABIEHHBIE BO BCEX OCHOBHBIX pa3zeiax
MaTeMaTUYEeCKOro 0Opa30BaHUSI U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YUYarOITUMUCS
OCHOB  YHHUBEpCAJIBHOIO MaTemarudyeckoro s3pika. CopaepxarenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4YeOHOro Kypca «AmnreOpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHHM «Yuciia W BBIUHUCICHHS» CIIY)KUT OCHOBOM  JJIs
JIAJIbHEWINIEr0 M3yYSHHUsI MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyUYarOIIMXCS
JIOTUYECKOTO MBIIUICHUs, (GOPMHUPOBAHUIO YMEHUS TIOJIB30BATHCS aIrOPUTMaMH, a
TaK)Ke NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOINMBIX TSI TTOBCEIHEBHOM
JKU3HU. Pa3BuUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUS
CBSI3aHO C PAlMOHAJBHBIMH WU HWPPALUOHAIBHBIMU YHCIAMHU, (OPMHUPOBAHUEM
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MPEJICTABIICHUM O JAEUCTBUTEIBHOM 4YHCIE. 3aBEpPIICHHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHUIO.

ConeprkaHue ABYX anreOpandecKuX JIMHUN — « AJIreOpandecKue BHIPAKCHUS
1 «YpaBHEHHSI U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y OOYUAOIIMXCS
MaTEeMaTUYEeCKOTO armnapara, HeOOXOAMMOTO s pELICHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPAKTHKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI'0 o0011ero oOpa3zoBaHUs Y4YEOHBIH MaTepuall TPYNIUPYETCS BOKPYT
palMOHAJIBHBIX BBIPXKECHUN. AJiredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KakK
sI3pIKa JUISI TIOCTPOCHUS MaTEeMaTHYECKHUX MOJICJICH, ONMHCaHUs TPOIIECCOB H
SBJICHUW peaJibHOro Mupa. B 3agaum  o0ydeHusi anreOpe BXOJSIT TaKkKe
JMallbHEWIIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTo, B
YacTHOCTH, JJI1 OCBOCHHUS Kypca HWH(OOPMATHKH, W OBJAJCHUE HaBBIKAMH
JNIETYKTUBHBIX paccyxaeHui. [IpeoOpa3zoBanne CUMBOJIBHBIX (POpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIIOCOOHOCTEH K MaTeEMaTHIYE€CKOMY TBOPUYECTBY.

Copepxanue GyHKIMOHATBLHO-TpadUUECKOM JIMHUH HAIEJICHO Ha IMOJIyYeHHUE
oOyJaromumucs 3HaHUH O (PYHKIUSIX KaK BaKHEUINIEH MaTeMaTHYEeCKOW MOJeu
JUUTSI OTIUCAHUsSI U UCCIIEJIOBAHUS Pa3HOOOpa3HBIX MPOIECCOB U SIBJICHUM B TIPUPOJIC
u obmiectBe. M3yuenne marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOIIUXCS
YMEHHUS UCITOJIb30BaTh Pa3JIMYHbBIC BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpadHudecKre, BHOCHT BKJIaJ B (OpPMHPOBAHUE
MPEICTaBICHUH O PO MaTEeMAaTHKHU B Pa3BUTHHU IUBHJIN3AIINU U KYJIbTYPBHI.

CornacHo ydyeOHOMY IUTaHy B 7-9 Kilaccax H3ydaeTcs YYEOHBIH Kypc
«AnreOpa», KOTOPBI BKIIOYAET CIICAYIONIME OCHOBHBIC PAa3J/IeNbl COACPKAHUS:
«Yucima W BBIYUCICHUS», «AJNTreOpandecKue BBIPAKCHUS», «YPaBHEHUS U
HEPABEHCTBA», « DyHKIAM.

Ha mn3yuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 Kjacce
— 102 gaca (3 gaca B Henemo), B 8 kinacce — 102 yaca (3 yaca B Henenio), B 9
kiacce — 102 gaca (3 yaca B He/IeIO).

N3 gactu yueObHOTO m1aHa, GOpMUPYEMOIl yHaCTHUKAMHU 00pa30BaTEIbHBIX
OTHOIICHWM, BBIAEISIETCS MO 1 9yacy B HEAENI0 Ha M3ydeHHe anreOpsl B 7-9
KJIaccax, TAKUM 00pa3oM, KOJIWYECTBO YAaCOB B HEJIENIO yBEJIHMYUBACTCs 10 4 B
KaxJaoM kiacce. Bcero 3a tpu roma oOydenust 408 ydueOHBIX dYacoB mipu 34
y4eOHBIX HEEIISIX.
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COAEPKAHME OBYUYEHMUASA
7 KIIACC

Yucia 1 BBIYMCIICHUA

JpoOu OOBIKHOBEHHBIE U AECITUYHBIC, MEPEXOJ OT OTHOW (POpPMBI 3amucH
npobeit k gapyrou. Ilonsitue pamUoOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
VIOPSIAOYMBAHUE  PAIMOHAIBHBIX  4YHCeNl. ApuMeThdecKue JACHCTBHUS C
paluMOHaAJIIbHBIMM YHCIaMU. PerreHue 3anad M3 peajlbHOM NPAKTUKU HA 4acTH, Ha
npoou.

CreneHp C HaTypaJibHBIM MOKa3aTeJeM: OIlpeaesieHue, IpeoOpa3oBaHUe
BBIpAXKEHUN HAa OCHOBE OIIPEJIEJIEHHUs], 3alMCh OOJbIIMX yKcel. IIpoueHTsl, 3anuch
MPOIICHTOB B BUJIE APOOU U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJlauu Ha
IIPOLIEHTHI, PELLIEHUE 3a71a4 U3 PEAJIbHON ITPAKTUKH.

IIpumeHeHne OpU3HAKOB  JIEIUMOCTH, PAa3JIOKEHHE HAa  MHOXUTEIU
HaTypaJIbHbIX YHUCEII.

PeampHble  3aBHUCMMOCTH, B TOM 4YWclIe mOpsiMmasi W oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJreOpandeckue BbIpaKeHUs

IlepemenHbIe, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NMEpeMEeHHOU. JlomycTrumMble
3HA4YeHUs IepeMeHHbIX. [Ipencrasienne 3aBUCUMOCTH MEXy BEJIMYUNHAMU B BUJE
(opmyinsl. Beruucinenus no gpopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJECTBEHHO pPaBHBIC BBIPAXKEHMS, MpaBWjia IIpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, ITPaBUIIA PACKPBITUSI CKOOOK M MPHUBEIEHUS NOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAIbHBIM MTOKa3aTeJIeM.

OpHousieHbl 1 MHOTOWIeHbl. CTeneHb MHOroujaeHa. CloxeHue, BBlYUTaHueE,
YMHO>@XEHUE MHOTOWICHOB. @OpMYyJIbl COKpAIIEHHOIO YMHOKCHUsS: KBaJpar
CyMMBI M KBajapar pas3HocTH. Dopmyna pasHOCTH KBanparoB. Pasmoxenune
MHOTOYICHOB Ha MHOXXHUTEJIH.

YpaBHeHHUs 1 HEPABECHCTBA

VYpaBHeHHe, KOpPEHb YpaBHEHUs, IIpaBWJIa IpeoOpa3OBaHUsl YypaBHEHMUS,
PAaBHOCHJIBHOCTh YPaBHEHMH.

JIuHeliHOEe ypaBHEHHE C OJHOU NEPEMEHHOM, YHCJIO KOPHEW JIMHEWMHOTO
YpaBHEHUs, pelIeHUe JHUHEHHbIX ypaBHeHUU. CocTaBlieHHME YpaBHEHUM IO
YCJIOBHIO 3aJ1a4yu. PenieHne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHHUM.

JluneiiHOE ypaBHEHHE C IByMsl IEpEeMEHHBIMH U ero rpaduk. Cucrema nByx
JIMHEWHBIX YPaBHEHUH C JByMs INEpEMEHHBIMHU. PerreHue cucrtem ypaBHEHUM
crmocoboM moacTaHoBKU. [IpuMepsl perreHuss TEKCTOBBIX 3aJad C IMOMOIIBIO
CUCTEM YpaBHECHUU.

POyHKUIUU
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Koopannara Touku Ha npsiMoi. YncioBble NpoMexXyTKU. PaccTosiHue Mexy
JIBYMsI TOUKaM1 KOOPJANHATHOW IIPSIMOU.

IIpssmoyronpHas cucrema KoopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPAWHATHOM TiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (HOPMYIIaMH.
Urenue rpadukoB peanbHbIX 3aBuUcuMocTed. Ilonsitne ¢ynkumu. ['paduk
¢byskmuu. CorictBa pynkuuii. Jluneitnas ¢pyukums, e€ rpaduk. ['padux pyHkunm
y = [x|. 'paduueckoe pemieHHe JTUHEHUHBIX ypPaBHEHUH M CHUCTEM JIMHEHHBIX
YpaBHEHUU.

8 KJIACC

Yucsia 1 BbIYUCTCHUA

KBaapaTHslii kopeHb u3 uucina. lloHsTHe 00 wuppauMOHAJIBHOM YHCIIE.
JecaTrunbie NpUOIMKEHUST UPPALUOHAIBHBIX uyncesl. CBOMCTBAa apu(PMETUIECKUX
KBaJpaTHBIX KOPHEN U UX MIPUMEHEHUE K NPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
1 BBIYHCIECHUSAM. J|eCTBUTENBHBIE YHUCIIA.

CrerneHs ¢ LIeIbIM MOKa3aTesieM u e€ cBoiicTBa. CtaHgapTHas 3alluCh YuCia.

AdnredOpanveckue BbIpaKeHUs

KBanpaTHblii  TpEéXWwieH, pa3jOoKEHHE KBAaJAPAaTHOrO TpEXUIEHA Ha
MHOKHUTEJIH.

AnreOpanueckass 1poOb. (OCHOBHOE CBOHWCTBO ajreOpandeckoi apoOu.
CrnoxxeHue, BBIYMTAHUE, YMHOXXEHHE, [eJIeHHe ajreOpandyeckux ApoOeit.
PannonanbHbie BeIpaXkeHUs U UX IIpeoOpa3oBaHUE.

YpaBHeHUA 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmysia KOpHEH KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIIUXCSA K JIMHEUHBIM U KBAJPaTHBIM.
[Ipocreiinme 1poOHO-pallMOHAIBHBIE YPABHEHUS.

I'paduueckass maTepIpeTaniisi ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHMH C JByMs IIEpEMEHHBIMU. l[IpuMepsl penreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alireOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOI MEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJIHOW NEPEMEHHOI.
CucTteMbl TUHEHMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI.

POyHKIUH

Ilonssitne d¢ynkuuu. OOMacTy ONpENeIeHUsT W MHOXKECTBO 3HAUYCHUM
¢dbyskun. CnocoOsl 3agaHusT PyHKIIHHA.

I'padux ¢ynkumu. Yrenume cBoicTB PpyHKumm mo e€ rpaduky. Ilpumepsr
rpadukoB GYHKIUN, OTPAXKAIOIIUX peaTbHbIE TPOLIECCHI.
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DyHKIUNA, OMHUCHIBAIOIINE IMPSIMYI0 M OOpaTHYIO MPOHOPIIHMOHAIBHBIC
3aBUCHMOCTH, uX rpaduxn. OyHknun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
peleHne ypaBHEHNUM U CUCTEM YPaBHECHUH.

9 KJIACC

Yucya v BBIYUCITCHUA

PannonanpHbpie yKclia, ©ppalMOHAJIBHBIE YHCIIAa, KOHEYHbIE U OECKOHEUYHbBIE
JecITUYHbIE IpoOou. MHOXECTBO AEHCTBUTEIIBHBIX YHCEN, JEUCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEUHBIE JeCSTUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEX/1y MHOKE€CTBOM JICUCTBUTEIBHBIX YUCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHHE JIEHCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JCUCTBUS C
JIEHCTBUTEIILHBIMH YHCIIaMHU.

Pa3smepbl OOBEKTOB OKpY’KAIOILIETO MHpPA, JIUTEIBHOCTh IIPOLIECCOB B
OKpY>KarolleM MHUpE.

[IpubnmxEHHOE 3HAYECHUE BEIWYHWHBI, TOYHOCTHh MpUOMmKeHust. OKpyTrieHue
yucell. [Ipukuaka u olieHKa pe3yabTaTOB BBIYUCICHUH.

YpaBHeHHUs M HEPABEHCTBA

JIuneriHOe ypaBHeHHUE. Pelienne ypaBHEHUM, CBOISIIMXCS K JIMHEMHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIINUXCA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUM TPETbEW U YETBEPTOU
CTeleHel pa3yio)KeHUeM Ha MHOXKHUTEIIH.

Pemienne napoOHO-paliMoOHalbHBIX ypaBHEHHH. PelleHne TEKCTOBBIX 3ajad
anreOpanvyecKuM METOOM.

YpaBHEHHE ¢ IByMsl NIEpEMEHHBIMU W ero rpaduk. Pemenue cucrem nByX
JIMHEHWHBIX YPAaBHECHUM C AByMs IIEPEMEHHBIMU. Pellrenne CUCTeEM IByX YpaBHEHUU,
OOHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou crerneHu. ['paduueckas
WHTEpHpEeTalus CUCTEMBl YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 alireOpandecKuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienne nUHEMHBIX HEPABEHCTB C OJHOM NepemMeHHoU. Pemienune cucrem
JIMHEWHBIX HEPaBEHCTB C OJIHOM T1iepeMeHHOW. KBajpaTHble HepaBEeHCTBA.
I'paduyeckass wuHTEpnpeTrauuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IEPEMEHHBIMU.

DOyHKUIUU

KBagpatnunas ¢yskmus, e€ rpaduk m cpoiictBa. [lapaGona, koopAWHATHI
BEPIIMHBI TapalboIIbl, OCh CHMMETPUU NapadoIIbl.

I'padukn Gynxmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| n ux
CBOMCTBA.

YucyioBbl€e MOCI€10BATEIBHOCTH U IPOTrPecCHM
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[lonsiTe YKMCIOBOM NOCIEAOBATEIBHOCTH. 3aJaHUE NOCJIEA0BATEIbHOCTH
peKyppeHTHOU (popMyItoit 1 (OpMYIION #-TO YICHA.

Apudmernyeckass u reoMeTpuueckass mporpeccur. @OopMyIbl 7-TO YiIeHa
apr(pMEeTHIECKON U T€OMETPUIECKOI MMPOTrPECCUid, CyMMBI IEPBBIX /1 YICHOB.

N300paxkeHne wiIeHOB apu(PMETHUYECKONM U TEOMETPUUECKOM mporpeccuit

TOYKAMH Ha KOOPJAMHATHOWU MJIOCKOCTHU. JIMHEWHBIM U AKCIOHEHUMAJIbHBIA POCT.
CrnoKHbl€ MPOLIEHTHI.
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NJAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUsA IIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XxapaKTepU3yIOTCS:

1) naTrpuoTH4Yeckoe BOCIIUTAHUE:

NPOSIBJIEHUEM HHTEpeca K MPOLUIOMY W  HACTOSIIEMY POCCHUUCKOHU
MaTEMAaTUKH, I[IEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSIM  POCCUMCKHUX
MaTEMAaTUKOB U POCCUMCKOM MAaTEeMaTU4€CKOM IIKOJbI, K HCIIOJb30BAHUIO 3THUX
JIOCTH)KEHUN B IPyTUX HayKax U MPUKIAJIHBIX cepax;

2) rpakJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIMOJHEHHUIO 00A3aHHOCTEHN IpakJaHWHA U peajiu3aluu ero
MpaB, MPEIACTAaBICHHEM O MAaTeMaTHYECKUX OCHOBax (YHKIMOHUPOBAHUS
pa3MUYHBIX CTPYKTYDP, SIBICHUM, MPOLEIYyp TpaKJTaHCKOTO olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJACHHIO STHYECKUX MPOOJIEM, CBSI3aHHBIX
C IIPAKTUYECKHM IIPUMEHEHHUEM JOCTMI)KEHUNM HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPaJbHO-3TUYECKUX NPUHLUIOB B IEATEIBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE€ B PELICHUM [PAKTUYECKUX 3a]a4
MaTeMaTUYEeCKOW HAINpaBJIEHHOCTH, OCO3HAaHMEM BaXXHOCTH MAaTEMaTHYE€CKOTO
00pa3oBaHUsl Ha MPOTSHKEHUU BCEM KU3HU ISl YCIEIIHOHN mNpodeccuoHaIbHOU
JIESITEIbHOCTH U pPa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM M
MMOCTPOCHUEM MHINBUIYTLHON TPACKTOPUU 00pa30BaHMs U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K HOMOIMOHAIBHOMY U  3CTETHYECKOMY BOCHPHUATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/Jad, PEUICHUH, PACCYyXICHUN, yMEHUIO BUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlUME B JACATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
NpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YeJIOBEKa, IPUPOIBI U
o0miecTBa, NMOHMMAHUEM MAaTEeMaTHYEeCKOW HayKd Kak c@epbl YeJIOBEYECKOM
JIeSITEIbHOCTH, 3TAIloOB €€ pa3BUTHUS U 3HAYMMOCTH JJI Pa3BUTHUS LUBUIM3ALNH,
OBJIaJICHUEM S3BIKOM MaTe€MaTHKU U MaTeMaTHYECKOU KyJIbTypOW KaK CPEeJICTBOM
IO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEHIIMMH HaBbIKAMU HCCJEI0BATEIbCKON
JIeSITEIbHOCTH;
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6) ¢u3uyeckoe BocnuTaHue, (opMHpOBaHHE KYJIbLTYPbI 3J10POBbSl H
3MOUMOHAJIBHOIO 0JIArONOJYYH S :

FOTOBHOCTBIO IIPUMEHSTh MAaTE€MaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
310pOBBs, BEICHUS  3J0pOBOro  oOpa3za KW3HM  (34O0pPOBOE  MHTAHHE,
cOaTaHCUPOBAHHBIA PEXHUM 3aHSATHH H OTIbIXa, peryisipHas ¢u3ndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKa pe(IIEKCUU, MHPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO K€ IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYECKOE BOCIIUTAHUE:

OpUEHTalMEH Ha MPUMEHEHHUE MaTeMaTUUYE€CKHUX 3HAHUU ISl pelIeHUs 3ajiad
B 00JIaCTU COXPAaHHOCTH OKpY’Kalollel cpelbl, IUIAHUPOBAHUS MOCTYIIKOB U
OLIEHKH HX BO3MOXHBIX IOCJIEJICTBUM ISl OKpYXKAIoLIel Ccpebl, OCO3HAHUEM
rI100aJbHOTO XapaKTepa KOJIOTHUESCKUX MPOOIEM U ITyTeH UX PEIICHHUS;

8) ajanTanus K M3MEHAINUMCH YCJIOBMAM COLUMAJIBLHON M NPUPOIHON
cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHMSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO AESITEIbHOCTb, B TOM YHUCIIE
YMEHHUE YYUThCA Yy APYTUX JIOoAed, NpuoOperaTth B COBMECTHOM JESITEIbHOCTU
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIUH U3 ONbITA JIPYTUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUHW, B TOM YHCIIE
dbopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIE
paHee HEHW3BECTHBIX, OCO3HaBaTh JeQHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID  CHUTYallMiO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYAIlUI0 KAaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAaEMbI€ pELICHUS W ASUCTBHS, (POPMYIHUpPOBATH M OIEHUBATh PHUCKU U
MOCJIeACTBUSA, (OPMHUPOBATH OIIBIT.

METAINNPEAMETHBIE PE3YJIbTATbBI

ITo3naBarTeabHbIE YHUBEPCAJIbHbIC yqeﬁnble JeHCcTBUSA

ba3oBble Tornyeckme aeicTBUs:

e BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, MOHATHUM, OTHOLIEHUNH MEXJYy TMOHATUIMH, (OPMYIUPOBATH
OolpedesyieHus INOHSATUM, yCTaHAaBJIMBaTh CYIIECTBEHHBIM  MPHU3HAK
Ki1accupUKaluy, OCHOBAaHUS IJ1 OOOOIIEHUS U CPAaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAIN3A;

e BOCIPUHUMATH, (POPMYJIHPOBATH U IPEOOpPa30BBIBATH  CYXKICHUS:
YTBEpAUTEIbHBIE W OTPUIATENIbHBIC, €AWHUYHBIC, YacTHBIE W OOIIue,
YCIIOBHBIE;
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e BBISBISTH  MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeUrsi B (akTax, MAAaHHBIX, HAOIIOMCHUSX € YTBEPKICHUSX,
npemiaraTb ~ KpUTEPUH TSI BBISIBIICHUST ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYNH;

e JIENIaTh BBIBOABI C HCIIOJIb30BAHHUEM 3aKOHOB JIOTHKH, NEAyKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e pa3buparh JOKa3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUH (IIpSMbIE U OT
IIPOTUBHOI'O), IMPOBOJAUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTeJIbCTBa
MaTeMaTH4YeCKUX (aKTOB, BBICTpAaWBATh apPryMEHTAIIUIO, MPUBOIUTH
MpUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS,

e BbBIOMpaTh cnocoO pemieHuss yuyeOHOW 3aJadyu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIICHHS, BBIOMpATh HauMOoOJee MNOAXOMSAIUN C YIETOM
CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieoBaTe/bCKHe A1eiiCTBUSA:

e HCHOJB30BAaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHHS,
dbopmynupoBaTh BONPOCH], (PUKCHUPYIOIIHME MNPOTHBOpPEYHE, MPOOIIeMy,
CaMOCTOSTEJIbHO yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (PopMUpPOBATH
TUIIOTE3Y, apIyMEHTHPOBAaTh CBOIO MMO3UIMIO, MHEHHUE;

e TPOBOAUTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHy HECJIOXKHBIN
SKCIIEPUMEHT, HEOOJIBITIOE HCCIIEIOBAaHHUE o YCTaHOBJICHHIO
OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy COOOIf;

e CaMOCTOSITCIILHO (hOPMYIIUPOBATH OOOOIICHUS ¥ BHIBOIBI 110 PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHHUS, HMCCIIENOBAaHUS, OIEHUBATH JOCTOBEPHOCTH
MMOJTy4E€HHBIX PE3YJIbTaTOB, BHIBOJIOB I OOOOIIICHHUIA;

e TIIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpoOIlecca, a TAaKKE BbIJIBUTATh
MPEANOI0KEHHS O €T0 Pa3BUTUHM B HOBBIX YCIJIOBUSIX.

Pab6ora ¢ undopmanuei:

e BBISBIISITH HEJIOCTATOYHOCTh W HM30BITOYHOCTh WH(GOpPMALMU, TaHHBIX,
HEOOXOIMMBIX JIJTSI PEIICHUS 3a]1a49H;

e BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH
WH(GOPMALIHIO Pa3IMIHBIX BUIOB U (DOPM TIPEICTABICHHUS;

e BBIOMpaTh GOpPMYy TMpPEACTaBICHUS HWHOOpPMAIMKM W WLIIOCTPUPOBATH
pemaeMble 3aJadyd CXEMaMH, JuarpaMMaMH, HWHOW TpaduKod U HuX
KOMOUHAIIMSIMU;

e OLIEHMBATh HAAEKHOCTP HHPOPMAIMHU IO KPUTEPHUAM, MNPEII0KESHHBIM
yuuTeaeM uin chopMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

CtpanHuua 10 us 20



e BOCHOPUHUMATHL W (OPMYJIHPOBATh CYXJICHUS B COOTBETCTBHH C
YCIOBUSIMU U LEISIMU OOIIIEHUS, sICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PE€HHUSI B YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JABaTh ITOSICHEHUS IO
XO4y pEUIeHUs 3aa4i, KOMMEHTHUPOBATH ITOJYUYEHHbIA PE3yNbTarT;

e B X0JIe 00CYXXJICHHUsI 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0OCY /Ia€MOMN TEMBI,
mpoOJIEeMBI, peraeMoi 3a/1aud, BLICKA3bIBaTh UJICH, HAIICJICHHBIE Ha TTOUCK
pELIEHUsI, COMOCTAaBJISATh CBOU CYXACHHUS C CYXJICHUSIMH JpYyTUX
YYaCTHUKOB JHaJiora, OOHApy>KUBaTh Pa3IMYME€ U CXOJCTBO MO3UIIMN, B
KOppeKkTHOU ¢hopme hopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;

e TMPEJCTaBIATH pe3yJIbTaThl peeHust 3ajJ1a4u, SKCIEPUMEHTA,
HCCIIEOBaHUs, IIPOEKTA, CaMOCTOATEIBbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 33124 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHU;

e MOHHUMATH u HCIIOJIB30BATh MPENMYILIECTBA KOMaH/THOU u
WHAWBUIAYAIBHOW pa0OTHl TIpU pPEHICHWH YYEOHBIX MaTeMaTHYECKHX
3ajJ1a4;

e TIPUHUMATH 1I€JIb COBMECTHOMU ESATEIHHOCTH, IUNIAHUPOBATh OPTaHU3AIUIO
COBMECTHOUW paboThl, pacupenesssTh BHIBI pPadOT, JOroBapUBATHCH,
00Cy»XJ1aTh IIPOLIECC U PE3yJIbTAaT pad0Thl, 0000111aTh MHEHUS HECKOJIBKUX
JIFOJICH;

e y4acTBOBaTh B TIpynmnoBbeiX ¢opmax paboTel (00CyxaeHus, OOMeH
MHEHUSIMH, MO3IOBBIE IITYpMbl W JPYrUe€), BBINOJHITH CBOIO YacTh
padoThl 1 KOOPJAUHUPOBATH CBOU JACUCTBUS C APYTMMHU YIC€HAMHU KOMaHJbI,
OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMII MPOAYKT MO KPUTEPHSIM,
c(hopMyTMpOBaHHBIM YUYaCTHUKAMHU B3aUMOIACUCTBUS.

PeryasitTuBHble yHUBepcajbHble yUeOHbIE 1eHCTBUS
Camoopranu3zanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, AJITOPUTM pEILIeHUs 3aaa4u (UId ero
4acTh), BBIOUpATh CIOCOO pElIEHUs C YYETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHThI PEUICHU C y4ETOM HOBOM UH(pOpMaLINH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIJIEKT:

e BIJAAETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTpOJISI IIpolecca H
pe3yJibTaTa pelIeHrus MaTeMaTUYEeCKON 3aaui;

e [pPEIBUAETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb MpU pPELICHUH
3a/la4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, HAWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHHMBATh COOTBETCTBHE pE3yJIbTaTa JIESITEJIbHOCTH ITOCTABJIEHHOW ILIEIU
U YCJIOBUSIM, OOBSICHSTh NPUYMHBI JIOCTUKEHUS WIM HEOCTHIKEHUS LIEIH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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NPEJMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 kJjacce OOyYAIOUIMKICS TOJYYUT CICAYIOIINE
NpeaAMETHBIE PE3YJIbTATHI:

YucJsia 1 BBIYUCTICHUSA

BeITIonHATH, coyeTass yCTHBIE W THCBMEHHBIE MPUEMBI, apUPMETHUIECCKHUE
JIEVUCTBUS C PallMOHAIIBHBIMH YUCIIAMU.

HaxomuThs 3Ha4YeHHS YHMCIOBBIX BBIPAKCHUN, MPHUMEHSITH Pa3zHOOOpa3HBbIC
CIOCOOBI M MPUEMBI BBIYHUCICHUS] 3HAUYCHUN JIPOOHBIX BBIPAKECHUHN, COJIEpKaIINX
OOBIKHOBEHHBIE U JASCITUYHBIE JPOOH.

ITepexoauTs OT OAHOM (HOPMBI 3amMUCH YHUCEN K Apyrou (mpeoOpa3oBHIBATH
JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JICCATHYHYIO IPOOH).

CpaBHUBaTh U YHOPSAIOYUBAThH PAllMOHAJIBHBIE YHCIIA.

OxpyrisiTh YHUCHA.

BEITIONHATh IPUKUAKY U OLIEHKY pe3yJbTaTa BBIUMCICHHUH, OIICHKY 3HAYCHUI
YHUCIOBBIX BBIPAKCHUW. BBIMONHATH AEUCTBUS CO CTEHEHSIMH C HATypaJbHBIMH
MMOKa3aTeIsIMH.

[IpuMeHaTs  TpU3HAKU  JEIUMOCTH,  PA3JI0KEHHE Ha  MHOXUTEIU
HATypaJIbHBIX YHCE.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C OTHOIICHHEM
BEJIUYMH, TPONOPUHUOHAIBHOCTHIO BEJIMYUH, MNPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl pEelIeHUs 3ajlad ¢ Y4ETOM OTpaHHMYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AdredOpanvecKkue BbIpaKeHUs

Hcnonp30oBaTh anreOpanyecKyrd TEPMHHOJOTHIO M CUMBOJHWKY, TPUMEHSTH
e€ B IIpoLiecce OCBOCHUS Y4eOHOr0 MaTepuraa.

Haxomute 3HayeHHs1 OyKBEHHBIX BBIPOKEHHUI NpH 33JaHHBIX 3HAYCHUSIX
IIepEMEHHBIX.

BemonHsITe  mIpeoOpa3oBaHUsS  IIEJIOTO  BBIPAKEHUSI B MHOTOYJICH
MPUBEJICHUEM MOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBIMONHATE YMHOXXEHHE OJHOYJIEHAa Ha MHOIOYJIeH W MHOroWIeHa Ha
MHOT'OYJICH, MPUMEHATh (POPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JIO)KEHUE MHOIOYJIEHOB HAa MHOXHUTEIM C ITOMOUIBIO
BBIHECEHUsSI 3a CKOOKM OOIIEro MHOXHWTENS, TPYNIUPOBKH ClIaracMbIX,
MpUMEHEHUS (POPMYJIT COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensaTs mpeoOpa3zoBaHWs MHOTOWICHOB TSI PEUICHUS] PAa3JIUYHBIX 3a7ad
M3 MaTEMaTHUKH, CMEXXHBIX MPEAMETOB, U3 PEATHHON MPAKTUKH.

Hcrnionb30oBaTh CBOMCTBA CTEIIEHEW C HATypPaJIbHBIMU I10Ka3aTEIsIMU  JJIs1
MpeoOpa30BaHUs BHIPAKECHHUH.
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YpaBHeHHUs 1 HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHS C OJHOM IEPEMEHHOM, IPUMEHsSA IIpaBUiia
Iepexo/ia OT UCXOJAHOI0 ypaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsATs, sBisiercs
JIX YMCJIO KOPHEM YPAaBHEHUS.

[IpumensaTs rpadudeckre METOAbI MPHU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX
CHUCTEM.

[TonOupaTe npuUMeEpbl TAp 4YHCEN, SBJISAIOIIMXCS PEHICHUEM JIMHEWHOTO
YPaBHEHMUs C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JIByMsI TE€PEMEHHBIMH, TIOJIb3YysICh TpadUKOM, NPUBOJUTH IPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemath cucteMsl IByX JIMHEMHBIX YPaBHEHUM C JByMsl IEPEMEHHBIMH, B TOM
qucie rpaduaecKu.

CocraBnsiTb W pemiarb JHUHEHMHOE YpaBHEHHWE WJIIM CHUCTEMY JIHMHEWHBIX
YPaBHEHUN MO YCJIOBHIO 3aJlayd, HWHTEPOPETUPOBAaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y [OJyYE€HHbIN pe3yJibTar.

POyHKIUU

N300pakaTh Ha KOOPAUHATHOU NPSIMOM TOUKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJUHATaM, JIy4Yd, OTPE3KU, MHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBbIE TIPOMEKYTKH Ha
anreOpanvecKkoM S3bIKE.

OTtMeuaTrb B KOOPAWHATHOW MJIOCKOCTH TOYKHM IO 33aJaHHBIM KOOpAWHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIMH. CTpouTh rpaduk PyHKIHH Y = [X|.

OnuceiBaTh ¢ NOOMOMBIO (YHKIWA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpEMs, pACCTOSIHUE, II€Ha, KOJMYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIUH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod mpe/cTaBiICHUs W aHaiu3a HWH(pOpMAaIlUH,
M3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALMIO U3 I'PaUKOB peasbHBIX MPOILECCOB
1 3aBUCHUMOCTEM.

K xonHny oOyuenuss B 8 kJjacce OOydYarOIIUMCs TIOJNYYUT CIIEAYIOIIHAE
NpeaAMETHBIE PE3YJIbTATHI:

YucJsia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayalibHbIE MPEJICTABICHUS O MHOXXECTBE JI€HCTBUTEIIBHBIX
quCceN IS CPAaBHEHUs, OKPYTIICHUS M BBIUYHUCIICHHUH, N300pa)kaTh EHCTBUTEIIHHbBIC
YHCJIA TOYKAaMU Ha KOOPAMHATHOW IIPSIMOU.

[Ipumenars mnoHsiTHE apU(PMETUUYECKOTO KBaJAPATHOTO KOPHS, HAaXOJUTh
KBa/IpaTHbIE KOPHH, HCIIOJB3ys IPH HEOOXOAWMOCTHU KaJbKYJISTOP, BBIIOJHSITH
1peoOpa3oBaHUsl BBIPAKEHUN, COAEpKAIMX KBaJpaTHbIE KOPHU, HCIOJIb3Ys
CBOMCTBa KOPHEM.
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Hcnonp3oBaTh 3anmucu OOJBIIUX M MaJIbIX YUCEI C MOMOIIBIO JAECITUYHBIX
Jpo6eit u creneHen uncina 10.

AJredOpanveckue BbIpaKeHUs!

[IpyMeHAT, TIOHSTHE CTENEHW C LEeNbIM IIOKa3aTeJIeM, BBIMNOIHATH
rpeoOpa3zoBaHMs BRIPAKEHUM, COASPIKAIINX CTETICHH C LIEJIBIM ITOKa3aTeJIEM.

BBITIONHATE TOXJIECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKESHUH
Ha OCHOBE IIPaBUJI IEMCTBUM HaJI MHOIOWIEHAMH U aJre0pandecKuMu JIpoOsMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM ISl pEIICHUs] pa3IMYHbBIX 3a]1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 peaIbHOU MPAKTHUKH.

YpaBHeHUS 1 HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YpaBHEHHUS WU palMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIByX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMHU.

IIpoBOoauTE mpOCTENIINE UCCIEIOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM rpadUuecKux IpeacTaBieHnil (yCTaHABINBAaTh, UMEET
JI1 ypaBHEHUE WJIM CUCTEMA YPABHEHUM pEIICHHS, €CIM HUMEET, TO CKOJIBKO, U
npoyee).

IlepexoauTh OT cioBeCHOH (OPMYJMPOBKU 3aJauu K €€ anredpanydeckoit
MOJEJIU C TOMOIILIO COCTaBJICHUS YpPaBHEHUS WIM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4yM MOJYyYEHHBIH pe3yabTaT.

I[IpumeHsATH CBOWMCTBA YHCIOBBIX HEPABEHCTB JUISI CpPaBHEHUs, OLICHKH,
peuaTs JIMHEWHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI, J1aBaThb
rpaguuecKkyr0 WUTIOCTPAIIMI0 MHOXKECTBAa PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

POyHKUIUUA

[lonnMaTh W HMCIHOJIB30BaTh (PYHKIHOHAJIbHBIC MOHATUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUYCHUsI), OINpEAesITh 3HaueHHEe (QYHKIHMU MO 3HAYECHUIO
apryMeHTa, ONpeAessaTh CBONCTBA (YHKIMU 1O €€ rpaduky.

CtpouTth rpaduku 31eMEeHTApHBIX PYHKIUN BUAA:

y=kix,y=x2,y =x3,y = x|, y = VX, OIHCHIBATH CBOWCTBA YHCIIOBOI
dbynkuu no e€ rpaduky.

K xoHmy oOyuenus B 9 kJilacce OOYYarOIIMICS TONYYHT CIIEAYIOIINE
NpEeAMETHBIE PE3YJIbTATHI:

Yucjia 1 BBIYUCTIEHUSA

CpaBHUBAThH U yIOPSA0YMBATh pallMOHAIBHBIE U UPPAIMOHAIBHBIE YUCIIA.

BeimonHsaTe apudpmerndeckue JI€HMCTBHUS C  palMOHAJIbHBIMU  YHCIIAMH,
coueTasi YCTHbIE M TMHUCbMEHHBIE NPUEMBI, BBINOJHATHL BBIYUCICHUS C
HppalMOHATBHBIMHU YHUCIAMU.
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HaxonuTe 3HaueHusi CTEIEHEW C LEJbIMHA IOKa3aTelsIMA W KOPHEW,
BBIUHCJISITh 3HAUEHUS YHNCIIOBBIX BBIPAKCHUM.

OkpyrisiTb AEUCTBUTEIBHBIE YMCIIA, BBINOJHATH HNPUKUAKY pe3yibTara
BBIYMCJICHUH, OLICHKY YHCJIOBBIX BBIPaKCHUM.

YpaBHeHUA M HEPABEHCTBA

Pemate nuHElHbIE M KBaJpaTHbBIE YpaBHEHUs, YPABHEHUs, CBOISIIUECS K
HUM, NIPOCTEHIIINE IPOOHO-PAIMOHATIBHbIE YPaBHEHHUSI.

Pemate cucrteMsl IByX JIMHEHHBIX YPaBHEHHUM C JBYMs IIEPEMEHHBIMH H
CUCTEMBI IBYX YPABHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAECTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amaud  anreOpaMyvecKMM CcHocoOOM € TTOMOUIBIO
COCTaBJICHUS] YPaBHEHMS WJIM CUCTEMBI JBYX YPAaBHEHUU C JIBYMsI IEPEMEHHBIMU.

[IpoBOaMTE mpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUU, B
TOM YHCJIC C MPUMEHEHUEM rpaUdecKuX IMpeacTaBieHui (yCTaHABINBATh, UMEET
JIU ypaBHEHHE WJIM CHUCTEMAa yYPAaBHECHHUM PEUICHUS, €CIM HMEET, TO CKOJIBKO, M
npouee).

Pemiare nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIEHNE HEPABEHCTB HA YMCJIIOBOM IPSIMOM, 3allMCHIBATh PELICHHUE C ITIOMOILIBIO
CHUMBOJIOB.

Pemate cucrembl JIUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaThb PELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMChIBATh PELLIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTe HEpaBEHCTBA NPU PELICHUN PA3JIMYHBIX 3a4a4.

POyHKIUH

Pacno3naBate (yHKIIMM W3y4eHHBIX BUIOB. llOKa3piBaTh CXEeMaTHYECKHU

pACIIOJIOKEHUE HAa KOOPJIMHATHOM TIOCKOCTH TpaukoB QyHKIUN Buaa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c¢ y=x3y=13x y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUH KO3 PUITUEHTOB, ONTUCHIBATh CBOMCTBA (DYHKITHA.

CtpouTh U HM300pakaTh CXEMATHYSCKU TpaUKy KBaJAPATUUHBIX (PYHKIIHM,
OIHMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 110 UX rpaduKam.

Pacno3naBaTh KBapaTuyHyr0 (YHKIHIO 1O (HOpPMYyIiEe, MPUBOJIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIIUN U3 peaTbHOM XKU3HH, GU3NKH, TEOMETPHUU.

YucoBble MOCI€10BATEILHOCTH U IPOTrPecCun

Pacrio3HaBaTh apu(pMETHYECKYI0O H TE€OMETPHUUYECKYI0 TIPOTPECCHUU IIPH
pPa3HbIX CIIOCO0ax 3aaHus.

BBITIONHATE  BBIYMCIICHHST C  HCIOJBb30BaHHEM (OpMYyJ N-TO  4YieHA
apu(pMETHUIECKON U T€OMETPUIECKOM MPOTrPEeCcCUid, CyMMBbI IIEPBBIX N YICHOB.

H300pakaTh YIEHBI TIOCIIENOBATEILHOCTH TOYKAMHU Ha KOOPJAHMHATHOM
IIJIOCKOCTH.
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Pemare 3agaum, CBsI3aHHBIE C YHUCJOBBIMHU IIOCJIEAOBATEIILHOCTSIMU, B TOM
YHCJIC 3a/1a4d U3 PealIbHOM KU3HU (C MCIIOJIb30BAaHUEM KaJIbKYJISITOpa, IMTU(POBHIX
TEXHOJIOTUH).
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TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
KosinuecTBO 4acoB JIeKTPOHHbIE
HavmeHoBaHHe pa3aesioB U TEM (uudposbie)
Ne n/m Kontpoabnubie | IpakTuueckue
MPOTPaAMMBI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
! Yucna ¥ BEIYUCICHUS. PallmoHaIbHEIC 2516=31 1 Bu6anorexa IJOK
qucia https://m.edsoo.ru/7f415b90
Bubanorexa IJOK
+7=
2 Anrebpandeckue BbIPaKCHU 27+7=34 1 https://m.edsoo.ra/7f415590
Bu6mnoreka ITOK
+0O=
3 YpaBHEHHS 1 HEPABEHCTBA 20+9=29 1 httos://m.edsoo ru/7f415b90
Bubanorexa IJOK
+6=
4 Koopnunate! u rpaduxu. OyHKIIUNA 24+6=30 1 https://m.edsoo.ra/7f415590
Bu6aunoreka ITOK
+6—=
> TosTopenne 1 06o0menue 6+6=12 I https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO YHACOB I1O ITPOTPAMME | 102+34=136 5 0
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8 KJIACC

Koan4yecrBo yacos DJ1eKTPOHHBbIE
HaumeHoBaHue pa3/1e/ioB M TeM nudpoBbIe
Ne /i P KonTtpoJbHnbie | IIpakTnueckue (unbp )
NPOrpaMMbl Bcero o0Opa3oBaTesIbHbIE
padoThbl padoThI
pecypcsl
Bu6mmoreka ITOK
+3=
1 Yucna u Beruucienusd. KBagparuele KOpHU 15+3=18 hitps://m.cdsoo.rw/7f417af8
5 Uucna u Berauciaenusa. CTENEHb ¢ UEIbIM 749=9 bubanoreka IIOK
IoKa3arenem https://m.edsoo.ru/7f417af8
3 AnreOpandecKre BEIpaKCHHUS. 519—7 | Bubnnoreka LIOK
KBanpatusiit Tpéxurnen https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BEIPaKCHHUSI. 1543=18 1 Bbubmuoteka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
VpaBHeHus u HepaBeHcTBa. KBanpaTHbie Bbubmmorexka LIOK
5 15+5=20 1
YpaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBaeHus u HepaBeHcTBa. CUCTEMBI bubnuoreka LIOK
6 . 13+5=18
YpPaBHEHUM https://m.edsoo.ru/7f417af8
Bu6aunoreka IIOK
: +5=
7 VYpaBHenust u HepaBeHCTBA. HepaBeHcTBA 12+5=17 1 httos://m.edsoo ru/7f417af’
Bubanorexa IJOK
. +2=
8 DyHKupH. OCHOBHEIC IOHATHA >t2=T https://m.edsoo.ru/7f417af8
Bbu6aunoreka IIOK
. +3=
? PynKumn. Hucioseie GymHic o=z https://m.edsoo.ru/7f417af8
Butnuoreka IJOK
+4=
10 Hostopenue u 06obmenne 6+4=10 ! https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO HACOB IIO ITPOIT'PAMME | 102+34=136 5 0
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9 KJIACC

Konmn4yecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne /i P KonTtpoubHnbie | IlpakTHueckue (dpp )
NPOrpamMmabl Bcero o0pa3oBaTejibHbIE
padoThl patoThI
pecypchl
| Yucna v BeraucieHus. [{eficTBUTENbHBIE 9+4=13 Bbubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHSI U HEPABEHCTBA. Y pABHEHUS C 1445=19 1 Bbubnunoteka [IOK
OJTHOM MEepEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHHs 1 HepaBeHCTBA. CHCTEMBI 1447=71 | Bbubmmoreka LIOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
Bubnuoreka IOK
4 .H 16+5=21 1
YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6+5 httns://m.edsoo.ra/7f419d08
bubnuoreka [JOK
5 D 16+5=21 1
YHKHH https://m.edsoo.ru/7f419d08
Bubnuoreka IIOK
+3=
6 YucnoBble MOCIEI0BATEILHOCTH 15+3=18 1 httns://m.edsoo ra/7f419d08
- IToBTOpeEeHnue, ob6o0IIeHNE, CUCTEMAaTH3 AU 1845-23 | Bubnuoreka [JOK
3HaHUM https://m.edsoo.ru/7f419d08
102+34=13
OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 6 6 0
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