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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCSs OJHMM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUsS: OHA
o0OecrieunBaeT M3y4eHHE JPYrUX TUCIUIUIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK M T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIs MPOJODKEHHS 00pa3oBaHMS M B MOBCEIHEBHOHN JKU3HHU.
PazButie y oOywarommxcs HayuyHbIX MPEJICTaBICHUA O TMPOUCXOXKIECHUHM M  CYIIHOCTH
anredpandecKux a0CTpakKIHi, CrIoco0e OTPAKCHHS] MaTEMAaTHIECKONH HAYKOW SIBICHUH U MPOIECCOB
B IIPUPOJIe U OOIIECTBE, POJIM MAaTEMAaTHYECKOT0 MOICTUPOBAHNUS B HAYYHOM [T0O3HAHUU U B MPAKTUKE
CHocOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KQUECTB MBILICHHS, HEOOXOMMBIX IS
aJanTaluMd B COBpeMEHHOM Iu(ppoBoM obmiectBe. M3ydenue anrebpbl oOecreuuBaeT pa3BUTHE
yMeHusi HaOI0AaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOABI, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl OO0ecledyrBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHHS
0o0y4aroluXCcsi: OHM HCIONb3YIOT JACIYKTUBHBIE M HHAYKTUBHBIE PpacCyKICHHs, 0OOOIIeHHEe U
KOHKpEeTH3aIuio, abctparupoBanue u aHagoruto. OOyuenue anredpe mpeanoyiaraeT 3HaYUTEeIbHbINA
00BEM CaMOCTOATEIHLHON JESATEIbHOCTH 00YYaIOIIUXCsl, I03TOMY CaMOCTOSITENIbHOE PElIeHHE 3a]au
SBIISICTCS pean3anneii e TeIbHOCTHOTO MTPUHIUIIA 00yUeHHUSI.

B ctpykType nmporpammbl yuebHOro Kypca «Anredpa» st OCHOBHOTO oO0IIero o0pa3zoBaHus
OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-METOANYECKHEe IUHUH: «Yucna W BBIYHCICHHSY,
«AnreOpanueckue BBIPAKEHUSA», «YpaBHEHHs M HepaBeHCTBa», «DyHkumm». Kaxnas u3 stux
COJIepKATEIbHO-METOJUYECKUX JIMHUN pPa3BHBACTCS HA MPOTSHKEHHWE TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JAPYTMMHU €ro JHUHUAMHU. B Xome wu3ydeHuss ydyeOHOro Kypca 0O0ydarommmcs
NPUXOIUTCS JIOTHYECKH PACCYXAATh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBsI3M C
9TUM B Mporpammy y4yeOHOro Kkypca «Anrebpa» BKIIOYEHBl HEKOTOpPbIE OCHOBBI JIOTHKH,
NPE/CTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTHYecKOro 0Opa3oBaHUs U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTudyeckoro sizbika. CopepxKaTrenbHOl U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay SBISETCS €ro HMHTErPUPOBAHHBIN
XapakTep.

Conepxanme JuHUN «Yncna ¥ BBIYUCICHHS» CIY)KHT OCHOBOHM JJISl JAJIIbHEHINIEro M3ydeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYaIOIIMXCS JIOTHYECKOIO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUSl TIOJIb30BAaThCSl ITOPUTMaMH, a TakKe MPHOOPETEHUIO TPAKTHYECKUX HaBBIKOB,
HEOOXOMMBIX JUIsl TOBCEIHEBHON KMU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O OOIIETO
00pa30BaHUs CBSI3aHO C pPANMOHATHHBIMH ¥ HMPPALMOHAIBHBIMH YHUCIAMH, (OpMHUpOBaHUEM
NpeCTaBICHUN O JNeHCTBUTENBHOM 4HClE. 3aBepIIeHHUE OCBOCHMS UYMCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHMIO.

CogepxaHue IByX alredpandeckux TUHUN — « Aredpandeckie BIpaKeHUs» U «Y paBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO y OOY4YaIOIIMXCS MaTreMaTHYecKOoro arnrapara,
HEOOXOIUMOTO /i pelIeHus 3aJad MaTeMaTHKH, CMEXKHBIX TMPEAMETOB U  TMPAKTHUKO-
OpPUEHTHPOBAaHHBIX 3anady. Ha ypoBHe ocHOBHOro o0Omiero oOpa3oBaHHs Y4YeOHBI MaTepual
TPYNIUPYETCs BOKPYT PallMOHANBHBIX BBIpAXKEHUN. AJredpa 1eMOHCTPUPYET 3HAYCHHE MAaTeMaTUKH
KaK SI3bIKa IS TIOCTPOCHUS MAaTeMAaTHIECKUX MOJICNIEH, OTMMCAaHMsI IPOIIECCOB U SBJICHHHA PEaTbHOTO
mupa. B 3amaunm oOyueHus anreOpe BXOAST Takke JallbHEHIee pa3BUTHE aIrOPUTMHUYECKOTO
MBIIICHHS, HEOOXOJMMOTO, B YaCTHOCTH, UISI OCBOCHHs Kypca HH()OPMATHKH, W OBJaJCHHE
HaBBIKAMHU JEIYKTUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Coneprxanue GyHKIMOHATBHO-TpapUUeCKON TUHUM HAllEJICHO Ha MOJy4YeHHEe 00YyJarouMMHUCs
3HAHUN O (PYHKIUAX KaK BKHEWUIEH MaTEMaTHYECKOW MOJIETH JIJIsi OMHCAHHUS W HCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOLIECCOB U SIBJIEHUH B mpupoje U oliiecTe. M3yueHne marepuana crnocoocTByeT
Pa3BUTHIO Y OOYYaIOIIUXCS YMEHHUS HCIIOJIIb30BaTh Pa3jIMYHBbIC BBIPA3UTEIHHBIE CPENCTBA SI3BIKA
MaTEeMaTHUKH — CJOBECHbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaA B (HopMHpOBaHUE
NPECTAaBICHUN O PO MAaTEMATHKH B PA3BUTHH [TUBWIIN3AIUHN U KYJIbTYPHI.



CornacHo yueObHOMY miaHy B 7-9 kilaccax u3y4aercsi Y4eOHBIH Kypc «Anredpay», KOTOpBIHA
BKJIIOUYAET CIEAYIOIUE OCHOBHBIE pa3felibl coaepxkanus: «Hucna u BeIYUCIeHUs», «Anredpandeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

Ha u3ydenune ydyeOHoro xypca «Anredpay» orBoautcs 306 dacos: B 7 kiacce — 102 gaca (3
yaca B He/iel0), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce — 102 yaca (3 yaca B HEJenio).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu O0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0 OT OAHON (OpMBbI 3aUCH JpobOel K Apyrow.
IlonsAiTHEe palMOHAIBPHOIO 4YHUCIA, 3alUCh, CPaBHEHHUE, YIOPSIJNOYMBAHHUE DPALMOHAIBHBIX YHUCEIL.
Apudmerndeckue AeHCTBUS C pallMOHAIBHBIMU YnCIIaMu. Pelenue 3a1ayd u3 peaabHON MPAKTUKU Ha
4acTu, Ha IpoOH.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeJIeM: ONpe/ieIeHne, Ipeodpa3oBaHUe BbIPaKEHU Ha OCHOBE
oTpenieNieHus], 3auch 00bpIuX yrcen. [IpoeHThl, 3annucy MPOLEHTOB B BUJE IpoOH U ApoOu B BUE
IIPOLEHTOB. TpH OCHOBHBIC 3a/1a4 HA IIPOLICHTHI, PEIIEHHUE 3a7a4 U3 PEAIbHOM NTPaKTUKH.

IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbBIX YUCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHCIIE NpsiMast U 0OpaTHas MPOIOPLHOHAILHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKEHHUA C IEPEMEHHOW. JlOIMyCTHUMBIE 3HAYEHUS
nepeMeHHbIX. [IpencraBnenne 3aBUCHMOCTH MEXY BeIHUYUHAMHU B BUE (GopMyibl. Beraucienus mo
dopmynam. [IpeoOpazoBanne OYKBEHHBIX BbIpa)KEHUH, TOXXIECTBEHHO paBHbIE BBIPA)XKEHUS, IIPaBUIIA
npeoOpa3oBaHUsl CyMM M TPOHM3BEACHUH, MpaBWIIa PACKPHITHS CKOOOK M TMPHBEACHUS MOMOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl 1 MHorowieHsl. CreneHb MHorouiaeHa. CIlI0)KEHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTrOWwIeHOB. (DOpMysbl COKPAIIEHHOIO YMHOXEHUS: KBagpaT CYMMbl M KBajpaT pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3ioxkeHne MHOrOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs! M HEpaBEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHMs, MpaBWiia NpeoOpa3oBaHMsl ypaBHEHUS, PAaBHOCUIIBHOCTb
YpaBHEHUM.

JIuneiiHOe ypaBHEHHE ¢ OJHOM NEPEMEHHOM, YUCIO KOPHEHN JTMHEMHOIO ypaBHEHUS, PEIICHUE
JUHENHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHUH MO YCIOBHUIO 3aJlaud. PereHrne TeKCTOBBIX 3aJau ¢
MIOMOUIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMs NepeMeHHbIMU M ero rpadux. Cucrema IBYX JIMHEHHBIX
ypaBHEHMH C JBYMS TIepeMEHHbIMHU. PerieHue cucreM YypaBHEHUIl cHocoOOM TMOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € MOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Touku Ha npssMoi. Uucnossle IpoMeKyTKH. PaccTosiHue Mexay IByMs TOYKaMH
KOOPJMHATHOU IIPSAMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. AlOcumcca W opAauHATAa TOYKH Ha
KoOpAnHaTHOM miockocTu. Ilpumepsl rpadukoB, 3anaHHbIX (opmynamu. YrteHue rpaduKoB
peanbHbIX 3aBucumocted. Ilonarue ¢ynkuuu. I'papuk pynkuuu. CpoiictBa ¢yHkuuil. JluneiHas
¢dyukuus, e€ rpaduk. I'padux bynkuuu y = [X|. ['padudeckoe perieHne TUHEHHBIX ypaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC

Yucsa v BbIYUCICHUSA

KBagparueiii kopenr w3 umcna. l[lorstue o0 wuppanuoHanpbHOM uyucie. JlecaTuyHbie
npuOIKEHUsT UppalMOHANBHBIX uucen. CBoicTBa apu(MeTHYECKHX KBaJpaTHBIX KOpPHEH M X
MpUMEHEHNE K MPeoOpa30BaHMUIO YUCIOBBIX BBIPAXKEHUN U BEIYUCICHUIM. [[eliCTBUTEbHBIC YHCIIA.

Crenens ¢ 11eJ1bIM TTOKa3aTesieM U € cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuiredpanyecKkue BbIpasKeHUs1

KBaapatHblii TpEXUiieH, pa30KeHUE KBAIPATHOTO TPEXUIIEHA HA MHOXKHUTEIH.



Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoil 1poou. CioxeHue, BBIMUTaHUE,
YMHOXXEHUeE, JeJIeHHe areopanyeckux ApoOeil. PanyonanbHble BbIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, QopMmyia KOpHEH KBajapaTtHoro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHEHMId, CBOASIIMXCA K JUHEWHBIM H KBajgpaTHbIM. [Ipocreiimme npoOHO-
paLKOHATIbHbIC YPABHEHUS.

['paduueckast uHTEpHpeTanus YpaBHEHHH C JABYMs TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHMH ¢ JBYMs IepeMeHHbIMU. [IpuMepsl peleHust CUCTeM HEIMHENWHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMH.

Pemienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 0JIHOM IepeMeHHOM. PaBHOCWIIBHOCTD
HepaBeHCTB. JIMHEHbIE HEpaBeHCTBAa ¢ OAHOM mNepeMeHHOW. CHUCTeMBbl JIMHEHHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynkuuu. OOGIACTh ONpeneNeHuss U MHOXECTBO 3HaueHuil ¢yHkuuu. CrocoObl
3a1aHusl PyHKITUH.

I'padux pynxmun. Urenue cBoiictB GpyHkuuu mo e€ rpadpuxy. [lpumepsr rpagukoB GyHKINH,
OTPaKAIOIIUX pealibHbIE MPOLIECCHI.

@OYHKIMY, ONHMCHIBAIOLIME NPSIMY0 W OOpaTHYIO IPONOPLMOHAIbHBIE 3aBUCHMOCTH, HX
rpaduku. Oyaxuan y = X2,y = X3, y =vx, y = |X|. Tpadudeckoe pemienne ypaBHEHHI U CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanyonaneHple 4Mcia, WppalloOHAIbHbIE 4YMCIA, KOHEUHble M OECKOHEUHbIE JeCATHYHBIE
Ipodu. MHOXECTBO JIEHCTBUTENBHBIX YHCEIN, JeHCTBUTENILHBIC YHCTIa KaK OECKOHEUHBIE AECATUIHBIC
npodu. B3auMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMKECTBOM JICHCTBUTENBHBIX 4YHCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHEeHUE JEMCTBUTENBHBIX 4YHCEd, apupMeTHYecKHe JAEHCTBHS C JeHCTBUTEIBHBIMU
YUCIIaMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmxk€HHOE 3HAUYEHHWE BEIUYMHBI, TOYHOCTh HNpuOMKeHus. OKpyrieHue dYuced.
IIpukuaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHMH, CBOISAIIMXCS K KBaJApaTHbIM. bHKBajgpaTHOE
ypaBHeHue. lIpumepbl pellleHHs ypaBHEHUH TPETbEHM M 4YETBEPTOM CTEIECHEH PAa3JIOKEHUEM Ha
MHOHUTEIH.

Pemenne npoOHO-paliMOHANIBHBIX YpaBHEHUH. PelieHne TEKCTOBBIX 3a/ad anredpandeckum
METOJIOM.

VYpaBHeHHe C JByMs NEpeMEHHbIMM M ero rpaduk. PemeHue cucteMm ABYX JMHEHHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMU. Perienne cucTem IByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpOM cTemeHu. ['paduueckas HMHTEpIpeTanusi CHUCTEMbl YpaBHEHHH € JBYMs
NIEPEMEHHBIMH.

Pemrenune TeKCTOBBIX 3a/1ad alreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PeuieHne nMHEHHBIX HEPAaBEHCTB C OJHOW IIEpEeMEHHOM. PemieHue CUCTEM JIMHEMHBIX
HEpPaBeHCTB C OJHON mnepeMmeHHON. KBanparHele HepaBeHCTBa. ['paduueckas WHTEpIIpeTalus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUHA



KBagpatnunas ¢ynkuus, e€ rpagpuk u cBoiictBa. IlapaGona, KOOpOWMHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIThL.

I'paduku Gyskmuit: y = kx, y = kx + b, y = k/x, y = x°, y = Vx, y = |X| u ux cBoiictsa.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

[TonsiTe 4YMCIOBOM IOCJIENOBATEIBHOCTU. 3aJaHME IIOCIEN0BATEIBHOCTH PEKYPPEHTHOMN
dbopmyroi u popMyIoi N-To YIeHa.

Apudmernueckas U reomerpudeckas nporpeccun. @opmynsl N-ro wieHa apuPMETHIECKON U
FEOMETPHUUYECKOM MPOTrpeccHii, CyMMBI MEPBHIX N UJICHOB.

N300pakeHre wieHOB apU(pMETHUYECKOH U TEOMETPUYECKOH MpOorpeccuii TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE  Pe3yJbTaThl OCBOCHHS TPOTpaMMbl  y4eOHOTO Kypca  «Anredpar
XapaKTEepPU3YHTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MIPOSIBJICHUEM MHTEpeca K MPOLLIOMY U HACTOSALIEMY POCCUUCKOM MaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCHICKOM MAaTeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAaHUIO ATUX JOCTHKEHUI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpaXJIaHWHA H peaju3alid €ro Ipas,
MPEICTABICHHEM O MAaTeMAaTHUYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
IpoLeaAyp TpaKIaHCKOTo o0IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JIOCTHKEHUW HAYKH, OCOZHAHHEM
BAXHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHUE€ B PEIIEHWU NPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOM
HaIPaBJIEHHOCTH, OCO3HAHHUEM BAXXHOCTU MATEMaTHYECKOro OOpa30BaHMsI Ha TMPOTSHKEHUU BCeH
JKU3HU ISl YCHEIIHOM Tpo(ecCHOHANBHOW AEAITeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHANBUIYaTBbHON TPAEKTOPUU OOpPa30BaHUS M KU3ZHEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY W O3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/lay, PEIICHHM, PACCYX ICHUIH, YMEHUIO BUIETh MATEeMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIle B JAEATeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEJIOBEKa, TMPUPOJIBI W OOIIeCTBa, TOHHUMaHUEM
MaTeMaTHYECKON HayKU KaK cepbl YeIOBEYECKOU e TEIbHOCTH, STAOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHSI IUBUJIN3AIMHU, OBJIAJICHUEM S3bIKOM MAaTEMATHKA M MAaTeMaTHYECKOU KYJIbTYpOW Kak
CPEACTBOM TIO3HAHUS MHUpPa, OBJAACHUEM [MPOCTECUIIMMH HAaBBIKAMH  HMCCIENOBATEIbCKON
eI TCIILHOCTH;



6) ¢uznueckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS U 3MOLMOHAIBHOIO
OJ1aronmoyryyms:

TOTOBHOCTBIO NMPHMEHATh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECax CBOETO 3/I0POBbs, BEACHUS
30pOBOTO 00pasa >KMU3HU (310pOBOE IMUTAHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHH W OTAbBIXA,
perynsipHasi (u3nyeckash aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBBIKA pedUIeKCHH, MPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JAPYroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTalMe Ha TPUMEHEHHWE MaTeMaTHYeCKMX 3HAaHWW JUIS peIIeHHs 337a4 B 00JacTH
COXPaHHOCTH OKpY)KaloLel Cpepl, IUIAHWPOBAHUS TIIOCTYNIKOB M OICHKHM HUX BO3MOXHBIX
HOCJICACTBUM JUIsI OKPY)KAIOIIEH Cpeabl, OCO3HAaHHEM TIJIO0AJBHOTO XapaKTepa SKOJOTHYECKUX
po0JIeM U IyTel UX PELLeHUs;

8) apanTanus K U3MEHSIOMMMCS YCJIOBUSM CONUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCWCTBUSIM B YCJIOBUSAX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 NPaKTHYECKYI0 IEATEIBHOCTh, B TOM YHCJIE YMEHHE YUYHUTHCS Y IPYTrux
Jro/Ied, MPUOOpETaTh B COBMECTHOM /1A TEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUY U3 OIBITa
JIPYTHUX;

HEOOXOIMMOCTRIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM Yucle (OPMYIHPOBATH WJIEH,
NOHSTHS, TUIOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM YHCIIE paHee HEHW3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPHHHUMATH CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TpPEOYIOIMH KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMbIC pELIICHHS W JEHCTBHA,
(GOpMyIHpPOBATH U OLEHUBATH PUCKU M TIOCJIEACTBHSI, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Ba3oBble JJornueckue aeiicTBUA:

®BBLIBJIATh M XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHUH, OTHOIICHUH MEXIy MOHATHIMH, (POPMYIHPOBATH ONPE/ICICHUS MTOHATUH, YCTaHABIUBATh
CYILIECTBEHHBIH TNpPU3HAK KiIacCU(PUKAIUM, OCHOBaHHUS g OOOOIIEHHS M CPaBHEHUS, KPUTEPHUU
MPOBOAMMOIO aHAIIN3A;

® BOCIIPUHMMATh, (OPMYJIMPOBaTh W NPEOOpPA3OBBIBATH CYKJIEHUS: YTBEPAUTENbHbIE U
OTpHUIaTeNbHbIE, eANHIYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BbIABJIATHE MATCMATHUUYCCKHUC SaKOHOMCpHOCTI/I, B3aNMOCBI3U U HpOTI/IBOpC‘II/Ifl B q)aKTaX,
JaHHBIX, Ha6J'IIOI[eHI/I$IX nu YTBep)I(HeHI/ISIX, HpennaraTL KpI/ITCpI/II/I IJIs1 BBISABJICHUSL 3aKOHOM€pHOCTeﬁ
U TIPOTHUBOPEYHIA;

® 1cjIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I[GHYKTI/IBHI)IX N HWHIAYKTHUBHBIX
YMO3aKTFOYCHHUN, YMO3aKIIFOUSHUH 10 aHAJIOTHH;

e pa3bupaTh J0Ka3aTeNbCTBA MaTEMaTHUYECKHX YTBEPKICHUH (MpsiMble MU OT TPOTHBHOTO),
MIPOBOAMTH CAMOCTOSITENIbHO HECJIOXHBIE JIOKA3aTelbCTBA MaTEeMaTHUECKUX (PAKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATH CIIOCO0 pelieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHHUS,
BBIOMpaTh HanOOJIee MOIXO SN C YIETOM CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciie10BaTeIbCKHE AeHCTBHSA .

® [ICTI0JIB30BAaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHUA, (HOPMYIHPOBATH
BONPOCHI, (PUKCHPYIOIIME MPOTHBOPEUHE, MPOOIEeMy, CAaMOCTOSITENIFHO yCTaHABIMBATh UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATh CBOIO MMO3UIINIO, MHEHHE;

®[IPOBOJUTH IO CAMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY HECIOXKHBIM OKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBaHWE II0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;



® CaMOCTOATENIBHO (POPMYJIHPOBaTh OOOOIIEHHS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX PpE3YyJIbTaTOB, BHIBOJAOB U
000011IEHHI;

® [IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCA, @ TAK)KE BBIABUIATh MPEANOI0KEHHS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

® BBLISIBJISITh  HEJOCTATOYHOCTh M HM30BITOYHOCTH MH(OPMAIMH, AHHBIX, HEOOXOIUMBIX s
pelIeHMs 3a1a4H;

e BEIOMpATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATH U HWHTEPHPETHPOBATH HH(GOPMAIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

¢ BIOMpaTh (QopMy MpeAcTaBieHUs HHPOpPMALMM M WUIIOCTPUPOBATH pelIaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

® OIICHMBATh HAA&KHOCTh WHGOpPMAIMK 10 KPUTEPUSM, NPEAJIOKEHHBIM YUYHUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

® BOCIIPUHMMATh U (POPMYIHpPOBATh CYXKAECHHUS B COOTBETCTBHM C YCJIOBUSAMHM U LEIIMHU
oO1IeHwusl, ICHO, TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIeHUs 3a]aul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3yibTar;

B X0Je OOCYXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMBbl, MPOOIEMBI,
pemiaeMoi 3ajauM, BBICKA3bIBATh HJEH, HAILICJICHHBIE HA IOUCK PELIEHUs, COIMOCTaBISATH CBOU
CYXJIEHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB JHallora, OOHAPY>KUBATh PAa3JIMYMe€ M CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

® [IPE/ICTABIATh PE3YyJIbTaThl PELIEHUS 3aJaud, HKCIEPUMEHTAa, HCCIEIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpPMAT BBICTYIUICHUS C YYETOM 3a/a4 MPE3CHTAUN U 0COOCHHOCTEH
ayJIUTOPUH;

®[IOHUMaThb M MCHOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M WMHIUBUIYaIbHOW pabOThl NpHU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

® IPUHUMATh LEJIb COBMECTHOW JAESATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI COBMECTHOU
paboThl, pacnpenensaTh BHIBI paboT, TOroBapuBaThcs, 0OCYXKAATh MpOLECC U pe3yabTaT padoThl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

® y4yacTBOBaTh B TPYIMOBBIX (popMax paboThl (00CYXIeHHs, OOMEH MHEHHUSMH, MO3IOBbIE
HITYPMBI U APYTHUE), BHIIOIHATH CBOIO YaCTh pabOTHl U KOOPIMHUPOBATH CBOM JIEHCTBUS C APYTUMHU
WIeHaMU KOMaH/Ibl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPHUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanms:

© CaMOCTOSITENIBHO COCTABJIATH IUJIaH, aJlTOPUTM PELIEeHUs 3aJayd (WIM €ro 4acTbh), BHIOMpATh
crnocod pemeHuss C Y4ETOM HMEIOLIUXCS pPECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

®BJIA/IETh CIOCO0AMM CaMOINPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yibTara pelieHHs
MaTeMaTHYeCKOM 3a71a9M;

® [IPpEIBUJIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTb IpU PELIECHUM 3aJayd, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHMBAThb COOTBETCTBHE peE3yJbTaTa JEATEIBHOCTH IIOCTaBICHHOM LIEIUM M YCIOBHUSM,
OOBSICHATH NPUYMHBI JTOCTH)KEHUS WIM HEJOCTIDKEHUS 1eNIM, HAaXOAWUTh OLIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoHmy oOyuenus B 7 KJjacce OOyYarOMUKCA TIOJYYHT CIEAYIONIME TPEIMETHBIE
pe3yibTaThl:

Yuciia 1 BBIYMCICHUSA

BrimonHATh, codeTas yCTHbIE M TNHCHBMEHHbIE NPHUEMBI, apU(PMETUYECKHe ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTe 3Hau€HUS] YUCIOBBIX BBIPAKEHUH, TPUMEHATH Pa3HOOOpa3HbIE CIIOCOObI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

[TepexoauTth OT OHOM GOPMBI 3aMKMCH YKHCEN K APYror (IpeoOpa3oBhIBATh JECATUYHYIO APOOh
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B UYAaCTHOCTM B OECKOHEUHYIO JECATHUYHYIO
IpOOB).

CpaBHUBATH U YNOPAJOYNBATH PALlMOHAIBHBIC YHACIIA.

OxpyrisTh yucna.

BBINONHAT NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCIICHUMN, OLEHKY 3HAUYCHUH YHCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEITUMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 33/Jayd, CBSI3aHHBIE C OTHOUICHHWEM BEJIUYUH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PELICHMs 3a1ad C
y4€TOM OTpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUA

Hcnonp3oBaTh aireOpandeckyro TEPMHUHOJIOTMIO U CUMBOJIMKY, NPUMEHSATh €€ B Ipolecce
OCBOCHMS y4eOHOI0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHMs IEJIOTO0 BBIPAKEHUS B MHOTOWIEH IPHUBEJCHUEM IOAO0OHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHUE OJHOWIEHA HA MHOIOWIEH U MHOTO4IE€Ha HA MHOTOWIEH, IPUMEHSTh
(dopMyJibl KBaJpaTa CyMMBbI U KBajipaTa pa3HOCTH.

OcymiecTBIATh Pa3oKEeHHEe MHOIOWJICHOB HA MHOXKHTENH C ITOMOIIBIO BEIHECEHHSI 32 CKOOKHU
00IIer0 MHOXKHTEJSI, TPYNIUPOBKH CIIaraeMBbIX, IPUMEHEHHS (OpMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpuMmeHsTH MpeoOpazoBaHUsT MHOTOWICHOB JJISl PEHICHUs PAa3JIMYHbIX 33aJad U3 MaTEeMaTUKH,
CMEXHBIX NIPEMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb30BaTh CBOICTBAa cTeneHeW C HAaTypalbHBIMM IOKa3aTelsIMM s MpeoOpa3oBaHMS
BBIPAKCHUI.

YpaBHeHHUs! M HEPABEHCTBA

Pemate JsMHEVHBIE ypaBHEHHsI C OJHOW NEPEMEHHOW, NPHUMEHsSA IpaBHja Iepexoja OT
MCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, SABIISETCS JIM YUCII0O KOPHEM YPaBHEHMUS.

[TpumensTh rpaduueckre METObl IPU PEIICHUN JTMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupars mpuMepsl Map 4Yucell, SBISIOMUXCA PELICHUEM JIMHEHHOro ypaBHEHHUS C JBYMS
NEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOHN MJIOCKOCTH IpadUK JUHEHHOTO YpaBHEHUS C ABYMs II€PEMEHHBIMH,
M0JIb3YACH TpauKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemarbs cucreMbl [BYX JIMHEHHBIX YpPaBHEHHMH C JByMs II€PEMEHHBIMHM, B TOM 4HCIIE
rpaduyecku.

CocTaBisTh M pelaTh JMHEMHOE yPaBHEHUE WUIIM CUCTEMY JIMHEMHBIX YpaBHEHUH IO YCIOBHIO
3aJ]a4uM, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]au MOJIyYE€HHBIN pe3yabTarT.

DOyHKIUHA

N300pakath Ha KOOPJAWHATHOMN MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YUCIIOBBIE POMEKYTKH Ha aIreOpanyeckoM si3bIKe.

OtmeudaTh B KOOPAMHATHOM MJIOCKOCTU TOYKHU MO 3aJJaHHBIM KOOPAMHATaM, CTPOUTDH IpaduKu
auHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMU Y = [X|.



OnwuceiBaTh C NOMOIIBIO (PYHKIIUI HM3BECTHBIE 3aBUCUMOCTH MEXIY BETUYMHAMH: CKOPOCTH,
BpEMsl, PaCCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTEIILHOCTD, BpEMsl, 00BEM pabOTHI.

Haxoauts 3Hauenne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crnoco® MpeaCTaBICHUs M aHauW3a HMHGOpMAlMM, HU3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenuss B 8 kjacce oOydarouuiics MOJNYYUT CIEAYIOIIUME IpeIMETHBIE
pE3yJIbTaThL:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HayallbHbIE IPEACTABIEHUS O MHOXECTBE JECHCTBUTENbHBIX YHCEN IS
CpPaBHEHMs, OKPYIJICHMS W BBIUUCICHHH, H300pakaTh JEHCTBUTENbHbIE YHUCIA TOYKAMM Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATH MOHATHE apUPMETUYECKOTO KBaJPATHOTO KOPHSA, HaXOJUTh KBaJpaTHbIC KOPHH,
UCTONB3Ysl TPH HEOOXOAMMOCTH KAaIbKYJIATOpP, BBIIOJIHATH MPeoOpa3oBaHMsl  BBIPAKECHUH,
coJlepKalluX KBaJpaTHbIE KOPHU, UCIIOJb3Yys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucH OOJBIINX M MAJBIX YUCEI C TIOMOIIBIO AECATUYHBIX APOOEH U cTeneHen
yucna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C LeJNbIM II0Ka3aTeleM, BBINOJIHATh IPeoOpa3oBaHUs
BBIPAXECHUM, COIEPIKALUX CTENEHU C LIEIbIM II0KA3aTEJIEM.

BBINonHATE TOXECTBEHHBIE MPe0Opa30BaHMsl PallMOHAIBHBIX BBIPAXKEHUI HA OCHOBE MpaBUII
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHUs BBIPAKEHHUM IJIs pPELIEHUs pa3IMuUHBIX 3a/ad U3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON ITPAKTUKHU.

YpaBHeHusI U HepaBeHCTBA

Pemarts nHelHble, KBaJlpaTHbIE YPABHEHUS U PAllMOHAIIbHBIE YPABHEHNUS, CBOASILNECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C JBYyMsI IEPEMEHHBIMHU.

ITpoBoauTh IpOCTEHIINE WCCIENOBAHUSA YPaBHEHUN M CUCTEM YpPAaBHEHUM, B TOM YHCIE C
NpUMEHEHHEM TpaHUuecKuX IMpeaCcTaBleHU (yCTaHABIUBATh, UMEET JIH YpaBHEHHE WJIM CHUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuTh OT CIOBECHOM (HOPMYIHNPOBKH 3a/1aduM K €€ areOpandyeckoil MOAeIu ¢ MOMOIIbIO
COCTaBJICHUSl YPAaBHEHMsI WM CUCTEMBl YpPaBHEHUH, WHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHbIN pe3ynbTar.

[TpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKHM, pellaTh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHON U MX CHCTEMBI, AaBaTh Ipa)UyeCcKyi0 WILTIOCTPAIIMI0 MHOXKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh ¥ UCHOIB30BATh (YHKIHMOHAJIBHBIE MOHATHS U A3BIK (TEPMHMHBI, CUMBOJIUYECKUE
0003Ha4YeHUsI), ONpEAeATh 3HAaueHHE (YHKIUU 0 3HAYCHHUIO apryMEHTa, ONpeAessiTh CBOMCTBa
byHKIMY 110 €€ rpaduKy.

Ctpouts rpaduku 37€MEHTapHBIX PYHKIMHA BUJA:

y=kix,y=x%y=x>y =X, y = v, onucbIBaTh CBOHCTBA YHCIOBOIA ¢byHKuMu 1o e€ rpauky.

K konmy oOyuenuss B 9 kJacce oOydaroluiics TMOJNYYUT CIEAYIOIIUME NpeIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBATh U YIOPSAI0UYNBATH PALlMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BoimonuaTe apudpmernyeckue NEHCTBHS C PAalMOHAJIBHBIMM YHMCIAMH, COuYeTas yCTHBbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIUUCIICHUS C UPPALMOHATIBHBIMU YHCIIAMU.

HaxonuTe 3HadeHMsI cTeneHedl C LEIbIMHU IOKA3aTeIsIMH M KOpPHEH, BBIUMCIATH 3HAUYEHUS
YHCIIOBBIX BbIPAKEHUH.



OKpyrysTh NEWCTBUTENbHBIE YHMCIIA, BBINOIHATh NIPUKUAKY PE3YJIbTaTa BBIYUCICHUM, OLEHKY
YHCJIOBBIX BBIPAKCHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHelHbIE U KBaJpaTHbIC YPAaBHEHHUS, YPABHEHMsI, CBOIAIIUECS K HUM, IPOCTEHUIINE
IpOoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemare cuctembl IBYX JIMHEHHBIX YPaBHEHHH C JBYMsl II€PEMEHHBIMM U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auu anreOpandeckuM CrocoOOM € MOMOILBIO COCTABJICHUS ypaBHEHUs
WIM CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBoauThE IpOCTEHIINE WMCCIENOBAHUSA YPaBHEHUN M CUCTEM YpPAaBHEHHUM, B TOM YHCIE C
NpUMEHEHHEM TpaUuecKuX MpeaCTaBlIeHHUN (yCTaHABIMBaTh, UMEET JIM YpaBHEHUE WU CHCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemrate nuHeiiHble HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh pElIeHNE HEPABCHCTB
Ha YHCJIOBOM NPAMOM, 3aIIMCBIBATh PEIIECHUE C TOMOLIBIO CUMBOJIOB.

PemaTts cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYANOIIME KBaJApaTHOE
HEpaBEHCTBO, M300pa)kaTb pELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MpPsMOM, 3alMChIBATh
pelIeHNe C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.

DOyHKIUUHA

PacnozHaBaTh (yHKIMM M3y4eHHbIX BHUIOB. Iloka3bpiBaTh CXeMaTHYECKM DPACHOJIOXKEHHE Ha
KOOP/IMHATHOM II0CKOCTH rpadukoB GyHKimii Buga: y = kx, y = kx + b, y = k/x,y = ax®* + bx + ¢, y
=%y =,y = |X|, B 3aBHCEMOCTH OT 3HaYeHHii KOIDPHIMCHTOB, OMUCHBATH CBOHCTBA byHKLIU.

Crpoutb M u300paXkaTb CXeMaTUYeCKH TpapUKH KBaJIpaTUYHbIX (YHKIMHA, OMNHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpapuKam.

Pacno3HaBaTh KBajpaTHMuHyI (YHKIMIO 1O (opMyle, IPUBOAUTh MPUMEPHl KBaJIPATUUYHBIX
GyHKUIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacniozHaBath apupMETHUECKYI0O U T'€OMETPUUYECKYI0 IPOrpecCMU IPHU pa3HbIX cliocodax
3aJaHusl.

BbInonHATE BBIYMCIEHUS € HCIOJIb30BaHMEM (QOpMYyaT N-TO WieHa apupMETHUYEeCKOH u
TEOMETPUUYECKOH MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN TJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMU IOCIEAOBATENBHOCTSAMHU, B TOM YHUCIIE 3aJa4M U3
peabHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, IUPPOBBIX TEXHOJIOTUN).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposBbie)
HaunmeHnoBaHue pa3aesioB M TeM MPOrPaMMBbI KontposbHbie
n/n Bcero odpa3oBaTebHbIE
padoThI
pecypcesbl
bubmuorexa [JOK
1 UYucna u BerunciacHus. PanmoHanbHbIe ynciia 15 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJrCOpaHECKNE BHPKCHILA 39 3 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
3 ¥PABHEHI 11 HepaBeHcTa 19 2 https://m.eds00.ru/7415b90
bu6mmoreka [IOK
4 Koopanwatst u rpaguici. Gyniiuin 22 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
II 7 1
> OBTOpeHHe 1 060bmeHKe https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 8
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8 KVIACC

KosmnuecTBo yacos
Ne dueKkTpoHHbIe (LM pPOBbLIE)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Bcero KoHTpoJbHbIe
n/n oOpa3oBaTe/ibHbIE pecypchl
padoThI
bu6mmoreka [IOK
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 1 https://m.edsoo.ru/7f417af8
2 Uwucna u Beruncienus. CTeneHp ¢ 1eIbIM MoKa3aTeaemM 7 bubmmorexa [TOK
' H https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
3 AnreOpandeckue BeIpaXeHHs. AnreOpandeckas poob 15 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBA. KBagpaTHble ypaBHEeHUs 15 1 https://m.edsoo.ru/7fA17af8
G bubnuorexa [JOK
5 Anrebpanyeckue BeipaxkeHus. KBagpaTHbii TpExuneH 5 https://m.edsoo.ru/7f417af8
. bu6mmoreka [IOK
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI ypaBHEHUN 13 1 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHIKwHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o 4 1
o YHKURH. THCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 7
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9 KJIACC

KoanyecTBo 4acoB

Ne dueKkTpoHHbIe (LM pPOBbLIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KoHTpoJbHbIe
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
. bu6nmoreka [IOK
1 Uucna v BeruucieHus. J{efiCTBUTENIbHBIE YK CIIA 10 1 https://m.edsoo.ru/7f419d08
5 VYpaBHEHHUs 1 HEpABEHCTBA. Y pABHEHUS C OJJHOI 14 1 bubnmnoreka [HOK
IIEPEMEHHOMN https://m.edso0.ru/7f419d08
. bubmuorexa [JOK
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHUM 14 1 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 15 1 https:/m.edsoo.ru/7f419d08
bubmuorexa [JOK
> Dynxunn 16 L https://m.edso00.ru/7f419d08
bu6nuoreka [IOK
q 17 1
6 HCHIOBRIC TOCACAOBATEILHOCTH https://m.eds00.ru/7f419d08
. bu6mmoreka [IOK
7 IT 1 1
OBTOpEHHUE, 0000IICHIE, CUCTEeMAaTH3allUs 3HAHUT 6 https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 7
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

e  YyeOHHKH 7 Kjacc
MakapserueB FO.H., Munmatoxk H.I'., HemikoB K.W. u apyrue; nox penakuued TensikoBCKOro
C.A. Anrebpa. "UznarensctBo "[Ipocsemenue". 2023.

e VYvyeOHHKH 8 KJacC
MakapserueB FO.H., Munmatoxk H.I'., HemikoB K.W. u apyrue; nox penakuued TensikoBCKOro
C.A. Anrebpa. "UznarensctBo "IIpocBemenne". 2023.

e VYuyedoHHkH 9 Kiacc
MakapserueB FO.H., Munmatoxk H.I'., HemikoB K.W. u apyrue; nox penakuuein TensikoBCKOro
C.A. Anrebpa. "U3narensctBo "Ilpocsemenne". 2023.

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL
» denepanpHas paboyas mporpaMmMa OCHOBHOTO o0Imiero obpazoBanus. MaTtemaruka (0a30BbIii
YpOBEHB) s 5-9 KkiaccoB oOpa3oBarenbHBIX opranu3anuid. — Mocksa : UCPO ®I'BHY,
2023.
* Maremaruka. Anrebpa: 7-9-e kimaccel: 0a30BbIii YpPOBEHBb: METOAMYECKOE TMocobue K
npeaMeTHoW JuHuM yuyeOHukoB mo anrebpe FO. H. MakapeiueBa u nap. mox pea. C.A.
TensikoBckoro. — 2-e u3f., crep. — Mocksa : [IpocBenienne, 2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET

. Maremaruka (Anredpa), 7 knacc, ®DI'AOY AIIO "Axanemus Munnpocsemienust Poccun”
. Maremaruka (Anredpa), 8 kinacc, DI'AOY IO "Axkanemuss Munnpocsemenus Poccun”
. Maremaruka (Anredpa), 9 knacc, ®DI'AOY AI1O "Axkanemuss Munnpocsemenus Poccun”
. Jomamnue 3aganus. Anrebpa, 7-9 kinacc, AO UzgatensctBo "IIpocsemienue"

D0P: "Anrebpa, 7 kinacc", OO0 "SAKnacc"

D0P: "Anrebpa, 8 kinacc”, OO0 "AKmnacc"

D0P: "Anrebpa, 9 knacc”, OO0 "SAKnacc"

. Kypc ypoxos o anre6pe, 7 kimacc, OOO "MHTEPJA"

. O0P: "OcHoBHOI1 rocynapcTBeHHbIH 3k3aMeH, 9 kinacc. Matemaruka', OO0 "SKnacc"

CONNUTAWN R



