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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSETCS OJHUM €3 OMOPHBIX KYPCOB OCHOBHOTO 00ImIero oOpa3oBaHUs: OHa
obecrieynBaeT M3y4YCHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHHUTapHOTO
LIUKJIOB, €€ OCBOCHHME HEOOXOIUMO MJIs MPOJOJDKEHUS O0pa3oBaHMsl U B IOBCEIHEBHOW >KHU3HH.
PazButne y oOydarommxcss HAay4HBIX MPEACTABICHUH O MPOUCXOXKICHHUH U  CYIIHOCTH
anreOpandeckux aOCTpakLui, criocobe OTpaKeHUsl MaTEMAaTUUECKOM HayKoW SIBJIEHUH U IPOILECCOB
B IIPUPOJIE U OOILIECTBE, POIM MATEMAaTHUYECKOTO MOICTIMPOBAHNUS B HAYYHOM MTO3HAHUU M B ITPAKTHUKE
CIocOOCTBYEeT (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS U KAaU€CTB MBIIUICHHSI, HEOOXOAUMBIX ISl
ajanTalud B COBpeMEHHOM mudpoBoMm olbmectBe. M3yuenune anreOpbl oOecriednBaeT pa3BUTHE
yMeHHUs HabI0JaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOHM [EHCTBHS U BBIBOJABI, (HOPMYyIUPOBATH
yrBepkeHus. OcBoeHHe Kypca aiureOpbl oOecrneuuBaeT pa3BUTHE JIOTHUECKOTO MBbIIIICHUS
o0yyYaroImuxcs: OHH HCIOJNB3YIOT JACAYKTUBHBIE W HWHAYKTHUBHBIC DPACCYXACHUS, 0000IIeHHEe H
KOHKpeTu3aluio, abctparupoBanue u aHaioruto. O0ydeHue anreOpe mpeanosiaraeT 3Ha4YMTeIbHbIN
00BEM CaMOCTOSITENTFHON JICATEIIEHOCTH 00YYalOIUXCsl, TIO3TOMY CaMOCTOSITETIbHOE pEIIeHUE 3aa4
ABJISICTCA pealu3alueil 1eTeIbHOCTHOIO IPUHIUIA O0yUeHMSL.

B crpykType mporpamMmbl yueOHOTO Kypca «AinreOpa» Uisi OCHOBHOTO oOIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJAEP)KaTEeIbHO-METOAMUYECKUE JIMHUM: «YUncina U BBIYUCICHUSNY,
«AnreOpanyecKkue BBIPAKEHUSA», «YpaBHEHHs M HepaBeHCTBa», «DyHkuuw». Kaxpas u3 »tux
COJIepKATEIbHO-METOJUUECKUX JIMHUMA pa3BUBACTCSd Ha NPOTSDKEHUM TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYSl C OPYTMMH €ro JHHHUAMU. B Xone u3ydeHHs ydeOHOro Kypca OOydarommMmcs
IPUXOJUTCS JIOTUYECKH PACCYXKAATh, MCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B CBs3M ¢
3THM B TIpOorpaMMmy Yy4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jesiax MaTeMaTHYecKoro oOpa3oBaHUs M CHOCOOCTBYIOLIHUE
OBJIA/ICHUIO O0YYAIOMIMMHUCS OCHOB YHHBEPCAJIILHOTO MaTEeMaTH4eCKOTo si3bika. CojepiKaTenbHON U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Amnrebpa» sBISETCS €ro HMHTErpUPOBAHHBIHI
XapaxTep.

Copnepxanne JuHUM «Yucna U BBIYMCICHUS» CIY>)KUT OCHOBOW JUIsl JalbHEHIIEro M3y4deHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BHTUIO Y OOYYAIOUIMXCS JIOTMYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO
YMEHUSl TI0JIb30BaThCsl QITOPUTMaMH, a TakXke MPUOOPETEHUI0 TPAKTUUYECKUX HaBBIKOB,
HEOOXOIUMBIX JIJIs TIOBCETHEBHOW KU3HH. Pa3BUTHE MOHITHS O YUCIIE HA YPOBHE OCHOBHOTO OOMIETO
0o0pa3oBaHMs CBS3aHO C pPAlMOHAIBHBIMH M HMPPALMOHAIBHBIMM YHUCIAMH, (OpMHUPOBaHUEM
MPEJCTaBICHUNA O JEHCTBUTEIBHOM YHCIIE. 3aBEpIICHHE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHHIo.

Conepkanue IByX aireOpandecKux JHHUN — «AJreOpanuecKue BBIpaXCHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMUPOBAHUIO y OOydalOHIMXCS MaTeMaTHYecKOro amrmapara,
HEOOXOJMMOTO JUI  peIIeHHs] 3aJady MaTeMaTHKH, CMEXKHBIX TPEAMETOB M  IMPAKTHKO-
OpPHEHTUPOBaHHbIX 3a7ad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHHs Y4eOHBI MaTepHuan
IpYNIIHAPYETCS BOKPYT PAlMOHATBHBIX BBIpAKECHUH. AlreOpa IEMOHCTPUPYET 3HAUCHNE MaTEMaTHKH
KaK S3bIKa JUIs MIOCTPOEHUS MaTEMAaTHYECKUX MOJIeNel, OMMCAaHUs MPOLIECCOB U SIBICHUH peanbHOro
Mupa. B 3agaun oOydeHust anreOpe BXOASAT TaKkKe JalbHeWIIee pa3BUTHE AITOPUTMHUYECKOIO
MBILIUIEHUS,, HEOOXOJUMOTo, B YacTHOCTH, Ui OCBOEHHUS Kypca WH(POPMATUKHU, U OBJIaJCHHE
HaBBIKAMU JIEMyKTHBHBIX paccyxiaeHuid. [IpeoOpa3zoBaHne CHUMBOJBHBIX (opM crocoOCTByeT
Pa3BUTHIO BOOOPAXKEHUs, CTIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPYECTBY.

Conepxanne (QyHKIMOHATHHO-TpaQpUUECKONW JMHUM HAIEIEHO Ha IOJydeHHE OOYJaroIUMHUCS
3HaHUI 0 (QYHKUMAX KaK BaKHEWIIeW MaTeMaTW4ecKOM MOJENM JJS ONMMCAHUS U HCCIIEIOBAaHUS
Pa3HOOOPAa3HBIX MPOIECCOB U SBICHUU B MPpUpoJie U obOmecTBe. M3yueHne matepuana criocoOCTByeT
pa3BUTHIO Y OOy4aromMXCs YMEHHS HCIOJIb30BATh PA3JIMYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHKH — CIIOBECHBIE, CHMBOJIMYECKHE, Trpaduyeckrie, BHOCHT BKJIaX B (OPMHpPOBAHHE
NPEJCTaBICHUN O POJIM MAaTEMATHKH B Pa3BUTHU LIUBHIIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 kjaccax wu3ydaeTcsl yuyeOHbIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CIICAYIOIINE OCHOBHBIE pa3/ielibl cojiepxkanus: «Hucna u BeIUuCIeHUs», « Anredpanyeckue
BBIPOKECHUSD), «YpaBHEHUS " HEPaBEHCTBAY, «DyHKIIH.



Ha mu3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 vacos: B 7 kimacce — 136 gacos (4 vaca B
HeJeno), B 8 kiacce — 136 yacoB (4 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPXAHUE YYEBHOI'O KYPCA "AJIT'EBPA"

7 KJIACC

Yuciia 1 BLIYUCIEHUSA

PanuonanpHBIC YKCIIA.

JpoOu OOBIKHOBEHHBIC W JICCSITHYHBIC, MEPEXO0J OT OJHON (OpPMBI 3amucu ApoOeH K APYrou.
HOHHTI/IC paL[I/IOHaJIBHOI‘O qyucjia, 3allucChb, CpaBHeHI/Ie, ynOpSII[O‘-II/IBaHI/Ie paI_II/IOHaHLHLIX YUCCII.
Apudmerndeckue ACHCTBUA ¢ palldOHATBHBIMH YHCIIaMy. Pelienne 3a1a4 u3 peaybHON MPaKTHKX Ha
4acTH, Ha IPOOH.

CremneHb ¢ HaTypaJlbHBIM IOKa3aTeleM: OIpejaelieHUe, MpeoOpa3oBaHe BBHIPAKEHUN HAa OCHOBE
olpezeseHus], 3auch 00bIINX Yyncen. [IpoueHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U JpodU B BUIE
NpOLEHTOB. Tpu OCHOBHBIE 3a/]Ja4M Ha MPOIEHTHI, PEIICHHE 3aJ1a4 U3 PeaIbHON MTPAKTUKHU.

HpI/IMeHeHI/Ie HpI/I3HaKOB JACIIMMOCTH, pa3JIO)KeHI/IC Ha MHOXXHUTCIIN HaTypaJIBHLIX YUCCII. PeaJII)HI)IC
3aBUCUMOCTH, B TOM YHCJIE MpsMasi ¥ oOpaTHas IpOMOPIHOHATILHOCTH.

AsredOpanyeckue BbIpasKeHU s

IlepemeHHbBIE, YHCIOBOE 3HAYECHUE BBIPAXKEHUA C IepeMEHHOM. JlomycThmble 3Ha4YeHMs
nepeMeHHbIX. [IpencraBineHye 3aBUCUMOCTH MEX/y BeIMUYMHAMU B Buje GopMyiibl. Berancnenus no
dopmynam. [IpeobpazoBanne OYKBEHHBIX BBIPA)KEHUH, TOKIECTBEHHO pPaBHBIC BBIPAKECHUS, IPaBUIIA
peoOpa3oBaHusl CyMM M IPOU3BEACHUM, IMpPaBUIA PACKPHITHS CKOOOK M NPUBEAEHUS MOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHNU C HaTypaJbHbIM IIOKa3aTEJIEM.

OpHounenbl W MHorowieHel. CreneHb MHoroujeHa. Cro)keHUE, BbIUMTAHUE, YMHOXKEHHE
MHOTo4JIeHOB. POpMyJIbl COKpAIIEHHOTO YMHOXCEHMs: KBaJgpaT CyMMbl M KBajpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHus

VYpaBHeHUe, KOpeHb YpaBHEHHUs, IpaBUia NpeoOpa3oBaHUS ypPaBHEHMs, PaBHOCUIBHOCTb
ypaBHEHUH. JIMHEMHOE ypaBHEHHME C OJHOM INEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO ypaBHEHMS,
pelleHne JMHEWHBIX ypaBHeHUH. CoCTaBlIeHME YpaBHEHMH IO YCIOBMIO 3ajadd. PemieHue
TEKCTOBBIX 3a7a4 C IOMOILIbIO ypaBHEHMH. JIMHENHOE ypaBHEHHE C ABYMs IEPEMEHHBIMH U €rO
rpaduk. Cuctema IByX JIMHEHHBIX YpaBHEHUH ¢ JBYMsI IepeMeHHbIMU. PelieHne cucreM ypaBHEHUM
croco0oM nojicTaHoBKH. [IprMepbl pereHust TEKCTOBBIX 3aay ¢ IOMOIIBIO CUCTEM YPaBHEHU.

Koopaunars! u rpadpuku. ®yHkuumn

Koopaunara Toukn Ha npsmoi. UuciioBele NpOMEXYTKH. PaccTosiHue Mexay ABYMs TOUYKAaMHU
KoopauHaTHOU npsiMoil. [IpsimoyronbHas cucrema koopaunat, ocu Ox u Oy. AGciucca U opaMHaTa
TOYKM Ha KOOpAMHATHOM mockocT. IIpumepsl rpadukoB, 3amaHHBIX ¢opmyiaamu. YteHue
rpadukoB peanbHbIX 3aBucuMocTeil. Ilonatue ¢ynkumu. ['padux ¢ynxnuu. CpoiicTBa QyHKUIUH.
JIuneitnas Qynkuus, e€ rpadpuk. I'padpux dynxmum y= IxI. I'paduyeckoe pemieHne THMHEHHBIX
YpaBHEHHU 51 CHUCTEM JIMHENHBIX YPaBHEHUM.



8 KVIACC

Yuciia 1 BLIYMCJIEHUA

KBanparuslit kopeHb u3 uucna. [lonsitue 06 uppanroHanbHOM yuciie. JlecsaTuunbie TpuoInKeHus
uppanroHanbHbIX yrced. CBoiicTBa apu(pMETHUECKUX KBaJpPaTHBIX KOpHEH M MX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUI U BHIYUCICHUSAM. [[efiCTBUTENIbHBIE YHCIIA.

Aﬂreﬁpanqecmle BbIPpakKCHUA

KBaznpatHsiii TpéxuiieH; pa3ioKeHne KBaJpaTHOTO TPEXWICHAa Ha MHOKHUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOIMCTBO anredpanueckoi Apoou. CioxxeHue, BHIYUTaHHE,
YMHOKEHHE, JIeJICHNE anredpandeckux Ipodeil. PannonanbHble BeIpakeHHUS U X peoOpa3oBaHUeE.

YPaBHeHI/Iﬂ H HEPAaBCHCTBA

KBaapatHoe ypaBHeHuHe, dopMmysa KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHMI, CBOJAALIMXCS K JIMHEHHBIM U KBagpaTHbIM. [Ipocreiimme apoOHO-paliioHAIbHBIC
YPAaBHEHHUS.

I'paduueckas uHTEpIIpETALlsl YPAaBHEHUN C ABYMS [IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YPaBHEHUI
C AByMsa IepeMeHHbIMU. IIpumepsl penieHuss CHUCTEM HEIUMHEHHBIX YPaBHEHUH C JABYMs
[IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a7a4 anreOpanyeckuM CrocoOOM.

YucnoBsle HEpAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW mepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHOM mepeMeHHOW. CHCTeMBl JMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DYyHKIUH

[Tonstue dynkun. O61aCTh ONpeneIeHus 1 MHOKECTBO 3HaueHud QyHkuuu. CrnocoObl 3aaHus
GyHKIHHA.

I'paduk pynkiuu. Urenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumeps rpadukoB QyHKIIHH,
OTPaKAIOIINX PeaTbHBIE MPOIIECCHI.

OYHKIINH, OMUCHIBAIOIINE MPAMYIO U 00paTHYIO MPOMOPIHUOHAIBHBIE 3aBUCHIMOCTH, UX TpapuKy.
Oynkmpn y = X2,y =x°, y=\x, y= IxI.

['padmyeckoe peleHNe ypaBHEHHUM U CHCTEM ypaBHEHUH.

9 KJIACC

Yucaa ¥ BLIYUCTIEHUS

PannonanpHble 4ncna, WppallOHAIbHBIE YMCIa, KOHEYHbIE U OECKOHEUHbIE NECATHYHBIE IPOOH.
MHOXecTBO IeHCTBUTEIbHBIX YHCEN; AEHCTBUTEIbHbBIC YNCIIa KaK OECKOHEUHbIE IeCITUYHbIE APOOH.
B3anMHO 0HO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM JICUCTBUTENBHBIX YHCENI U KOOPAMHATHOU
IPSAMON.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEN, apu(MeTHYeCKUe NeUCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

W3mepenus, npuOIMKEHNS, OLIEHKH.

Pa3zMepbl 00bEKTOB OKPY>KAIOILIET0 MUPA, JUIUTEINBHOCTD IIPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NpuOmkeHus. Oxpyriaenue uucen. [Ipukunka u
OLICHKA PE3yJIbTATOB BBIYUCICHUH.

YpaBHeHHs U HEPABEHCTBA

YpaBHEHUs C OAHOU IIEPEMEHHOM.

JIunelinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIINXCS K TMHENHBIM. KBagpaTHoe ypaBHEHHE.
Pemrenne ypaBHeHMI, CBOAAIIMXCA K KBaapaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumeps! pemeHus
ypaBHEHUN TpeThe M YETBEPTOM CTEmeHeH pasIoKeHHEM Ha MHOXHUTENH. Pemienue apoOHO-
panMoHaNbHBIX YpaBHEHH. PerieHre TeKCTOBBIX 3a/1a4 alnreOpanyeckKuM METOIOM.

Cucremsl YpaBHEHUM.



YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMH U €ro rpaduk. Pemenne cuctemM AByX JIUHEHHBIX YPAaBHEHHH C
JByMs IEPEMEHHBIMU. Pelienne cucteM IByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHEHWHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpHpeTalysi CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoOoM.

HepaBencrtpa

YucnoBble HEPABEHCTBA M UMX CBOMCTBA. PellleHHe JTMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.
Pemienue cucrem JMHEWHBIX HEPABEHCTB C OJIHOW mnepemeHHOW. KBajapaTHble HepaBeHCTBA.
I'padmueckas nHTEpIIpETAIMS HEPABCHCTB U CUCTEM HEPABCHCTB C ABYMSI IIEPEMEHHBIMHU.

DOyHKIUT

KBanparnunast ¢pynkmus, e€ rpadux u cBoiicra. Ilapabona, KOOpauHATHI BEPIIUHBI TapadOIbL,
0Ch CHMMETpPHUH TIapadoJIbL.
I'paduku pyskimit: y = kx, y =kx + b, y=k/x. V=, y=x*. y = I x I n ux cBoiicTBa.

YucyioBbie mocj1e10BaTeCJIbHOCTH

Omnpenenenue u crocoObl 3a/1aHUs YUCIOBBIX [TOCIIEA0BATEIBHOCTEN.

[TonsiThe YMCIIOBOM IOCJIENOBATEIbHOCTH. 3aJaHUE IOCIEIOBAaTEIIBHOCTH  PEKyPPEHTHON
dhopMyIioi 1 PopMyIIOii N-TO YICHA.

ApudmeTrnueckast 1 TeOMETpUYECKasi IPOTPECCHUH.

Apudmernueckast 1 reomeTpuyeckas nporpeccuu. opmyiibl n-ro wieHa apupMeTHIECKON U
reOMEeTPHUECKON IpOorpeccuii, CyMMBbI EPBBIX N YJIEHOB.
N300pakeHne 4wieHOB apu(PMeTHIECKOM 1 TeOMEeTpUUYECKON POrpeccuii TOUKaMu Ha KOOPAUHATHON

IUIOCKOCTH. JINHEHHBINH 1 SKCIIOHCHIIMATBHBIN POCT. CokHBIC IIPOUCHTHI.

INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VYJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa» J10KHO 00ecrieynBaTh JOCTUKEHNE HA YPOBHE OCHOBHOTO
obmero  oOpa3oBaHWs  CIEAYIOIIMX  JIMYHOCTHBIX,  METAalNpeAMETHbIX W  IPEeIMEeTHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE Pe3yIbTaThl OCBOCHHSI TPOrPaMMbI YUEOHOT0 Kypca «ANredpa» XapakTepUu3yrTCs:

I[MaTpuoTnyeckoe BOCIUTAHNE:

NPOSIBJICHUEM HHTEpeca K MPOIIIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSIM POCCUHCKHX MaTeMaTHKOB M POCCHMCKON MaTeMaTHUeCKOM IIKOJbI, K
WCTIOJIB30BAHUIO ITUX JTOCTIKEHUH B IPYTUX HAyKaxX M MPHUKIAIHBIX chepax.

I'paikaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpaXJIaHWHA W pealn3aldd €ro Ipas,
MPEJCTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3JIMUHBIX CTPYKTYD, SIBICHUM,
MpoLEeayp TpakAaHCKoro oOuiecTBa (BBIOOpPHI, OMPOCHl M Tp.); TOTOBHOCTHIO K OOCYXIIEHHUIO
THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHHH HayKH, OCO3HAHUEM
B2XHOCTH MOPAJIbHO-ITHYECKUX MPUHITUIIOB B ICATEIILHOCTH YUEHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEHICHHH MPAKTHUYECKUX 3a/lad MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BAaXXHOCTH MaTE€MaTH4YecKOro oOpa3oBaHHs Ha MPOTSDKEHUHM BCei
KHU3HH UL YCTIEITHON TPOQEeCCHOHANBHON NeATENIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX yMEHUH;



OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM UHIUBUIYaIbHOW TPACKTOPUHU 00OPAa30BaHUS U HKU3HEHHBIX
TJTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATHPHOMY M 3CTETHYECKOMY BOCHPHITHIO MATEMAaTHIECKUX OOBEKTOB,
3a/1a4, peleHu, pacCy ACHUI1; YMEHHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAINEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YeJIOBEKa, IPUPOJIbI U 00IIeCTBa, IOHUMAHUEM MaTeMaTUYECKON HayKu
Kak chepbl UYETOBEUECKOH [EeATEIBHOCTH, JTAaloOB €€ pPa3BUTHUS W 3HAYMMOCTH JUISI Pa3BUTHUS
LUMBUIN3AIUY;

OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH M MaTEMaTHYECKOH KYyJIbTYpOW Kak CpPEJICTBOM IO3HAHUS

MUPa;OBJIaJCHUEM IPOCTEHIINMU HAaBBIKAMU HCCIEA0BATEIbCKON e TEIBHOCTH.

®du3znyeckoe BOCNUTAHUE, (OPMHPOBaHHE KYJbTYPbl 3A0POBbSI M 3MOIUOHAIBLHOIO
Os1aromosty4ms:

FOTOBHOCTBIO NPUMEHATH MaTeMaTHYeCKHE 3HaHUS B HHTEpEcax CBOETO 30pPOBbs, BEACHUA
310poBOTO 00pa3a XU3HU (3I0pOBOE TMUTAHHME, COATAHCHPOBAHHBIN PEKUM 3aHSATHUH U OTHBIXA,
perynsipHasi pu3nyecKas akTUBHOCTB);

c(OpPMHUPOBAHHOCTHIO HaBBIKA pPeQIICKCHH, TIPU3HAHKEM CBOETO IpaBa HA OIMHUOKY M TaKOTO Ke
IpaBa Jpyroro 4eioBeKa.

IK0JIOTHYECKOE BOCITUTAHNE:

OpUEHTAIlMe Ha TPUMEHEHUE MAaTeMaTHYCCKUX 3HAHWWA IS pEIIeHUs 3agad B 001acTu
COXPAaHHOCTH OKpY>Kalollleil cpeapl, IMIAHUPOBAHUS IIOCTYNKOB M OLEHKU HUX BO3MOXKHBIX
MTOCIICACTBHH JIJISl OKPYIKAOIIEH CPEeIbl;

OCO3HAaHHEM TTI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTel UX pereHusl.

JInuyHOCTHBIE Pe3yabTAThl, 00eCeYnBAIOIIHE ATANTANHIO 00YUYAIOIIErocss K M3MeHSIIOIIAMCS
YCJIOBHSIM COIUATBLHON U MPUPOAHOIi CPeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B yCIIOBHUSX HEONPEICIEHHOCTH, IOBBILICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAESTEIIBHOCTD, B TOM YUCJIE YMEHHUE YUUTHCSA y IPYTUX
Jrofiei, MpruoOpeTaTh B COBMECTHOM /1€ TEIbHOCTH HOBbIE 3HAHMS, HABBIKA M KOMIIETEHIIUH U3
OIIBITA JPYTUX;

HEO00XO0JUMOCTBHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Kciie (OPMYJINPOBATH UEH, TOHITHS,
TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE€(UIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATE CTPECCOBYIO CUTYAIUIO
KaKBBI30B, TPEOYIOIUI KOHTPMED, KOPPEKTUPOBATH MPUHUMAaEMbI€ pEIIeHUs U 1eHCTBHS,
(GbopMyIIMpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMBI yUEOHOTO Kypca «Ayredpay XapaKTepu3yoTcs

OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OClCMBUIMU,

VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCMEUIMU u
VHUBEPCANbHLIMU PEYIAMUBHBIMU OCUCEUAMU.

1) VYnueepcanvnvie noznasamenwvuvlie Oeticmsus odecneuusarom Gopmuposanue 0OA306blX
KOCHUMUBHLIX NPOYecco8 o0ydarowuxcs (oceoenue Memooo8 HO3HAHUSA OKPYHCarowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCTIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

ba3soBble Jiornyeckue 1eMCTBUA:

BBISBIISITH M XapaKTepU30BaTh CYIECTBEHHbIE PU3HAKNA MAaTEMaTHUECKUX OOBEKTOB, TOHITHH,
OTHOUICHUI MEXy MOHATUAMU; (OPMYIUPOBATh ONPEEICHUS TOHATHI; yCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIACCU(PUKAIINHI, OCHOBAHHUS JJIsi 000OIEHHS U CPaBHEHMS,
KPUTEPUUIIPOBOIMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBAThH U MPeoOpa30BbIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIC, €IMHIUYHBIE, YACTHBIE U 00IIKE; YCIOBHbIE;



BBISBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax, JaHHbIX,
HaOJIOACHUAX U YTBEPKACHUSAX; IIpeularaTb KpUTEPUHU AJIS BBIBICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUH;

JleaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKI4YCHUH, YMO3AaKIIOUEHUI 110 aHAJIOTHH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKAECHUH (MIPSIMBIE U OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSATEIILHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMaTUYECKUX (haKTOB,
BBICTPaWBaThapTyMEHTALINIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATh CIIOCO0 peleHns yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLICHMUS,
BBIOMpPATh HaNOOJIee TOIXOIAIINN C YIETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBrble ucciienoBareLCKUeE JeiiCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEIBCKUI HHCTPYMEHT MO3HAHUS; (POPMYIINPOBATH
BOITPOCHI, PUKCHPYIOIINE IPOTUBOPEYHE, IPOOIEMY, CAMOCTOATEIIFHO YCTaHABINBATh HICKOMOE U
naHHoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIUIO, MHEHHE;

IIPOBOJIUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY TIaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOIIbII0e
MCCIIEIOBAHHE TI0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy CO00ii;

CaMOCTOSATENIFHO (POPMYITUPOBATH 0OOOIIEHHS U BEIBOBI 10 PE3YJIbTaTaM IPOBEIAEHHOTO
HaOJI0IeHNS, MCCIIETIOBAHMSI, OLIECHUBATH JOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIABUIATH IPEIIOI0KEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undpopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTH U M30BITOYHOCTh HH(OPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl pEIICHUS
3a1a4u;

BBIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHUPOBATH MH(DOPMAIIMIO PA3TUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

BBIOHpaTh opMy MpeAcTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH pelIaeMble 3a7aui CXeMaMU,
JIuarpaMMmamu, HTHOU rpaduKoi U UX KOMOMHAIUSIMU;

OIICHUBATH HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPHUSIM, TPEATIOKEHHBIM YUUTEIIEM
WICPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

2) VHnusepcanvrvle KoMMyHuUKamugHbwle Oeticmsus obecneuusarom cpopmuposarnocme
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCTIPUHUMATH ¥ OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMH OOIIEHUS;
SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JaBaTHIIOSICHEHUS TI0 X0y PEIICHHS 3a]]a4l, KOMMEHTHPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X07ie 00CyX/IeHUs 3a]]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOi TeMbI, IPOOJIEMBI, peraeMon
3a/1auu, BBICKA3bIBaTh UJIEH, HAILIEJICHHbIE HA TOUCK PEILIEHHUS; COMTOCTABISATh CBOU CYKJIEHUS C
CYXXKJICHUSIMH JIPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH PA3INUUe U CXOCTBO MO3UIUN; B
KOPPEKTHOI opme PopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABISTH PE3YyJIbTAThI PELIECHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMUS, IPOEKTA;
CaMOCTOSITEIIbHO BEIOMPATh (pOpMAT BBICTYTUICHHS ¢ YIETOM 3a/1a4 MIPE3CHTAIMH U 0OCOOCHHOCTEN
ayUTOPUHU.

CoTpyaHn4ecTBO:



MOHUMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW ¥ MHIMBHLyaJIbHON pabOTHI IPH pEIICHUH
y4eOHBIX MaTeMaTHYeCKuX 3a7ad;

NPUHUMATH I1e]Tb COBMECTHOM AEATENBHOCTH, IIIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM paboTHI,
pacripenesaTh BUAbI padoT, 10roBapuBaThCs, 00CYkKIaTh MPOLIECC U pe3yNbTaT padoThl; 06001IIaTh
MHEHUS HECKOJIBKHX JIIO/ICH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboTsl (00CykeHus,, 0OMEH MHEHHSIMU, MO3T'OBBIE IITYPMBI
 1p.);

BBINIOJIHATH CBOIO YacTh Pa0OTH M KOOPMHUPOBATH CBOM ACUCTBHSA C APYTHMMH WICHAMU KOMaH/IbI;
OLICHMBATh KAYE€CTBO CBOETO BKJIAJa B OO MPOAYKT 11O KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamuensle Oelicmeuss  obecneuusarom  Gopmuposanue - CMblCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITEIIbHO COCTaBJIATH IJIaH, AJITOPUTM PEUICHUs 3a1a9u (MJIM €ro 4acTh), BRIOUpATh CIIOCO0
pelieHusi ¢ y4€ToM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCa U PE3yIbTaTa PEIICHUS
MaTeMaTHYeCKOW 3aJauu;

HpPEIBUIETh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUU 3a/1a4l, BHOCUTb
KOPPEKTHUBBIB JAEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa ACATEIBHOCTH TIOCTABICHHOMN IIETIH U YCIIOBHSIM, OOBSICHATH
HOPUYMHBI TOCTH)KEHUS UM HEJOCTHKEHHS LIeJIH, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

I[NPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHUS JOJKHO
o0ecrneunBaTh JOCTUKEHHUE CIETYIOIINX MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Yucjaa u BbIYUCIECHUA

HaxoauTh 3HaueHHs YHCIOBBIX BBIPAKEHHM, MPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI U MPHUEMBI
BBIYHCIICHUS 3HAUEHUHN IPOOHBIX BBIPAXKEHHM, COoJlepKaIX OOBIKHOBEHHBIE U JIECSITHUHBIE JPOOH.

[Tepexoauts OoT oHON (OPMBI 3alIMCH YKCeN K JIpyroil (mpeodpa3oBbIBaTh JECATUYHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO TPOOB).

CpaBHMBaTh W  yHOpSAAOYMBATH  PALMOHAJIBHBIE

ymcia. OKpyriasaTh yncia.

BBINOAHAT, NPUKHAKY M OLUEHKY pe3yJbTaTa BBIYMCICHHM, OLIEHKY 3HAYE€HUM YHCIOBBIX
BBIPQ)KCHU.

BrInonaHATE AEHCTBUSA CO CTETIEHIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpyMeHsTh MPU3HAKU JETUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATypaJIbHBIX YUCEIL.

Pemarh  mpakTHKO-OPMEHTHUPOBAHHBIE  3aJlayM, CBS3aHHbIE C  OTHOIIEHHWEM  BEJMYHH,
MPONOPIUOHANBHOCTBIO BEJIMYUH, MPOLIEHTAMH; UHTEPIPETUPOBATh PE3YJIbTATHl PELICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AuaredpanyecKne BbIpaKeHH

Hcnonp3oBaTh anredpandeckyro TEPMUHOJOTHIO U CUMBOJIMKY, MIPUMEHATHh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.
Haxoauts 3HaueHus: OyKBEHHBIX BbIpAXKEHHUM MPH 3aJaHHBIX 3HAUEHUAX IEPEMEHHbIX.



BeimonHsATE mpeoOpa3oBaHMS IIETIOTO  BBIPAKEHHS B MHOTOWICH NPUBEICHHEM IT0J00HBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBITONMHATE yMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH, NMPHMEHSITH
(opMyJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa3sIoKCHHE MHOTOWIEHOB HA MHOXHTENIM C MOMOIIBIO BBHIHECEHMS 3a CKOOKH
00ILIEr0 MHOXKUTEJIS, TPYIIIUPOBKY CIaraeMbIX, IPUMEHEHUST POPMYJI COKPAIIEHHOTO YMHOXKCHHUSL.

[TpumensaTh peoOpa30BaHKsi MHOTOWICHOB JUIS PELICHUS PA3IHUHBIX 3a/a4 U3 MaTEeMaTHKH,
CMEXKHBIX MPEMETOB, H3 PCATbHON PAKTHKH.

Hcronp30BaTh CBOKCTBA CTETIEHEH ¢ HATYPaJIbHBIMHU MOKA3aTEISIMH JUISL IPEOOpa30BaHUs
BBIPaKCHUM.

YpaBHeHMsI M HEPABEHCTBA

Pewiate yinHelHbIE YPaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSS IPABWIIA IIEPEX0/1a OT UCXOAHOTO
YPaBHEHHUsI K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIAETCS 1M YUCIIO KOPHEM YPaBHEHMUSL.

[TpumensTH rpaduveckre METO bl IPU PEIICHUH JTMHEWHBIX YPABHEHUH U UX CUCTEM.

[TonOupars npuMepsl nap 4ucen, SBISIOIMIMXCS PelIeHUEeM JIMHEWHOrO0 YpaBHEHUS C JIByMs
IIEPEMEHHBIMHU.

Crpouth B KOOPIMHATHOW MJIOCKOCTU IpaduK JUHEHHOTO ypaBHEHHs C JBYMs I[E€PEMEHHBIMU;
0JIb3YACh I'paUKOM, IPUBOJAUTH PUMEPHI PEIICHUS YPaBHEHUSI.

Pemiath cuctembl IByX JINHEHHBIX ypaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM YHCJIE TpapHUuecKy.

CocTaBiATh U pellaTh JMHEHHOE YPABHEHHME WM CUCTEMY JIMHEHHBIX YPABHEHWM IO YCIOBHIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M IOJy4YECHHBIN PE3yJIbTaT.

Koopaunarts! u rpadpukn. @®yHkuuu

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33JJaHHBIM KOOPAWHATAM, JIy4H,
OTPE3KH, MHTEPBAJIBL; 32 MMUCHIBATH YUCIOBbIE IPOMEKYTKH Ha alre0panyeckoM s3bIKe.

OTmeyaTts B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KO OpAMHATaM; CTPOUTH rpaduku
nuHeHbIX QyHkuuid. Ctpouts rpaduk Gyakuuu y =1 x L.

OnwuceIBaTh ¢ MOMOUIBIO (PYHKIUIT M3BECTHBIC 3aBUCHMOCTH MEX]Y BETMYMHAMH: CKOPOCTD,
BpEMsl, pPaCCTOSTHUE; LIeHa, KOJINYECTBO, CTOUMOCTh; IPOU3BOJAUTEIBHOCTD, BpeMsl, 00bEM padoOTHI.

HaxonuTh 3HaueHne QyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crioco0 MpeacTaBaeHUs U aHAINW3a UHPOPMaLUK; U3BJIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaPUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucaa v BLIYUCTIECHUS

[IpuMeHsTh TOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS;, HAXOIUTH KBaJpaTHbIE KOPHH,
WCTIONB3Ysl TIPU  HEOOXOJMMOCTH KAJIBKYJSITOP; BBHINOJHATH TMPEOOpa3oBaHUsI  BBIPAKCHHH,
coJiepKalluX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anmucu OONBIIMX W MaJBIX YHUCEN C IMOMOIIBIO JECATUYHBIX APOOCH M CTEreHeu
yucna 10.

AJiredpanyecKkue BbIpaKeHUs

[TpuMeHSATH MOHATHE CTENEHHU C IIeTIBIM TI0Ka3aTeNIeM, BBIIOIHATh TPeoOpa3oBaHus BhIPAKEHHH,
COJZIep KallMX CTENEHHU € LEJIbIM IT0Ka3aTeIeM.

BhINOAHATE TOKECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BHIPAKECHUN Ha OCHOBE MPaBUII
JeMCTBUI HaJl MHOTOWIEHAMU U alre0pandyeckuMu IpoOsiMHu.

PacknanbiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIH.

[TpumeHsTh IpeoOpazoBaHusl BBIPAXKEHUN ISl PEILIEHUS] Pa3IUYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKH.

YpaBHenus " HEepPaBEHCTBA



Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHUS U PALMOHAIbHBIC YPaBHEHHS, CBOJSIIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHUH C ABYMs [IEPEMECHHBIMH.

[IpoBoauTHE TpOCTEHININE HWCCICAOBAHUS YPAaBHEHHM M CHUCTEM YpaBHEHUH, B TOM YHCIE C
pUMEHEHHEM TpaUuecKuX IMpeICTaBIeHUH (yCTaHABIUBaTh, UMEET JM YpaBHEHHE WJIM CHCTEMa
YpaBHEHUI peIlleHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

[TepexoauTs OT CIOBECHON (OPMYIHMPOBKH 3a1aud K €€ aireOpandecKod MOJENIU C MOMOIIBIO
COCTaBJICHHUSl YPaBHEHMSI WM CHUCTEMbl YpaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTCKCTOM 3aJa4u HOHy‘ICHHbeI pe3yibTar.

[IpuMeHsTh CBOWCTBAa 4YHCIIOBBIX HEPABEHCTB /JIsi CPAaBHEHMsSI, OLEHKU; pellaTh JUHEIHbIC
HEPaBEHCTBA C OJIHOHM MEPEMEHHON U MX CHCTEMBI; JaBaTh Ipa)UueCKyI0 WILUTFOCTPAIIUI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[ToHumaTh M HCHONB30BaTh (DYHKLUMOHAIBHbBIE IMOHATUA U A3BIK (TEPMHUHBI, CHMBOJINYECKHE
0003HAYCHH); OMPEICNATh 3HAYCHHE (YHKLIMHU IO 3HAYCHUIO apTyMEHTa; OIpPENeNATh CBONCTBA
¢dbyskuum o eé€ rpaduky.

Crpouts rpaduku srneMeHTapHbIX (yHKOMA Bumga y = k/x , y = x4 y= X
OIKCBIBATh CBOWCTBA YMCIOBOM pyHKIMM 110 €€ rpaduky.

3

, y:\/x, y= IxI;

9 KJIACC

Yucaa ¥ BLIYUCTIECHUS

CpaBHI/IBaTB " YHopsasaA041uBaTh palilMOHAJIbHBIC U UPpPALIMOHAJIBHBIC YU CJIa.

BremoaHsaTh aqu)MCTquCKHG IIGIZCTBPISI C palMOHAJIbHBIMU YUCJIaMH, COUCTasd YCTHBIC U
IIMCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCIICHUA C HPpAllMOHAJIbHBIMHA YK CJIaMU.

HaXOIlI/ITI) 3HAQYCHHUS CTCIICHEH C OCJIBbIMHA I1IOKA3aTCIIIMH U KOpHeﬁ; BBIYUC/IATH 3HAYCHUA
YHCJIOBBIX BLIpaH(eHHﬁ.

OprI‘JIHTI) I[GI\/JICTBI/ITCJII)HBIG 4qurciia, BBIIOJHATh IMIPHUKUAKY PE3yJibTaTa BI)ILII/ICJIGHI/If/'I, OLICHKY
YHCJIOBBIX BLIpaH(eHHﬁ.

YPaBHeHI/Iﬂ U HEpPaBCHCTBA

Pemate nuHeHHBIE W KBaJpaTHbIC YpPaBHEHUs, ypaBHEHHMs, CBOJAIIMECS K HHUM, HpOCTEHIIHe
IpOOHO-palliOHAJIbHbIE YPaBHEHUS.

Pemate cuctembl JByX JIMHEHHBIX ypaBHEHUH C JBYMs IE€pEMEHHBIMM U CHCTEMBI JBYX
ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHE HC ABJIACTCA JIMHEHHBIM.

Pemate TekcTOBBIE 33jaul aIreOpanuecKuM CrocoOOM C MOMOIIBIO COCTaBJIEHUS YPaBHEHHs WIN
CHUCTCMBI ABYX ypaBHeHI/II\/’I C ABYMs NICPEMCHHBIMHU.

[TpoBoauTh mpocTeilne HUCCIENOBaHUS YPABHEHUH U CHCTEM YpaBHEHHH, B TOM YHCIE C
MIPUMEHEHUEM IpauuecKux NpeACcTaBlIeHUN (ycTaHaBIMBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YPaBHEHMH peLIeHus, €CIM UMEET, TO CKOJIBKO, U Tp.).

Pemate nuHElHBIE HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA; N300pakaTh PEIICHHE HEPABEHCTB Ha
YHCIIOBOM MPSIMOH, 3aMKUCBHIBATh PEIICHNE C TOMOILBIO CUMBOJIOB.

Pemartr cucTeMBI JIMHEWHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB, BKIIOYAIOIIHUE KBAAPATHOC
HEPaBEHCTBO; M300pakaTh pEIICHWE CHCTEMBbl HEPaBEHCTB HA YHCIOBOW NPSMOW, 3alMChIBaTh
pELIEHUE ¢ IOMOILBI0 CUMBOJIOB.

Hcnoap3oBaTh HEPABCHCTBA IMTPH PCHICHUHN Pa3JIMYHBIX 3aaa4.

DOyHKIUHA

Pacno3naBaTh (pyHKUMM M3y4eHHBIX BUAOB. [loka3zbIBaTh CXeMaTHYECKH PACIOJIOKEHUE Ha
KOOPAMHATHOH MJIOCKOCTU TpaHKOB

dyHKIWMi Buma: y = kx, y = kx + b, y =k/x, y=ax? + bx + cc, y =x%, y=Vx, y = I x | B 3aBHCHMOCTH
OT 3HaueHUI K03 (UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIUH.

Ctpouts u u300paxkaTh CXeMaTHUYECKH IpaUKN KBaJPaTUIHBIX



(GyHKIHA, OTUCHIBATH CBOMCTBA KBAAPATUIHBIX (DYHKIIMH 11O UX TpauKam.
PacrioznaBate kBagpatuyHyr0 (QyHKIHIO 1O (OpMyIie, MPUBOAUTH MPUMEPH KBAIPATUIHBIX
GbyHKIMA 13 pealbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

ApH(l)MeTI/I‘leCKaH H reoMeTpuidecCkasd nmporpeccuu

Pacno3naBaTth apu(MeTHUYECKYI0 U TEOMETPUUYECKYIO IPOTPECCUH MTPH Pa3HBIX crioco0ax 3a1aHusl.

BBINOAHATE  BBIYMCICHUS C  HCIOJIB30BaHMEM (OpMys n-ro  wieHa apudMeTHdecKko u
F€OMETPUYECKON MTPOrPECCUil, CyMMbI IIEPBBIX 71 YWICHOB.

N300paxarh YiIEeHbI 10CIE0BATEILHOCTH TOUKAMU HA KOOPANHATHON MJIOCKOCTH.

Pewate 3aaum, CBsI3aHHBIE C YUCIOBBIMU ITOCIIEIOBATEIBHOCTIMH, B TOM YHCIIE 33J1a4d U3
peanbHOM KU3HHU (C UCTIOIb30BaHUEM KaJIbKYIATOPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE INTAHNPOBAHUE

7 xnacc
Ne HaumeHoBaHHe pa3aeioB KoauuecTBo yacoB Jara Buabl 1esiTe TbHOCTH Bunel, popmMbl | DiaeKTpOHHBIE
I/l | ¥ TeM NporpamMm H3ydeHust KOHTPOJIsI (mudposbie)
o0pa3oBare/ibHbIE
pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYEeCKHe
padoTsl padoTsI
Paspen 1. Uncaa u Bruncienusi. PanuonanbHble yucsia (I0BTOpeHune)
1.1 | PamuoHanpHBIC YHCIIA. 1 Verusrit ompoc, | https://resh.edu.ru/
CpaBHeHue, MIUCHMEHHBIN
YHOPSIOYMBAHNE U CucteMaTu3upoBaTh U 000ranaTh 3HaHus 00 KOHTPOJb
aprdMeTHIECKHe AeHCTBI OOBIKHOBEHHBIX M JICCITUYHBIX APOOSX.
C PALMOHATBHBIMH THCIIAMH. CpaBHHBATH U YIOPSII0YHBATH APOOH,
YncioBast psMasi, MOJLYJTh npeoOpa3oBbIBas IPH HEOOXOAUMOCTH
e JIECSITUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATUIHBIC, B YaCTHOCTH,
1.2 | IpoueHTsI, 3aMUCh 2 B OECKOHEUHYIO ACCATHYHYIO TPOOE. [TucbMeHHBIH https://resh.edu.ru/
MIPOIECHTOB B BHUJIC }_‘[p061/1 u HpI/IMGHﬂTL paBHOO6paSHLIe CHOCO6LI 58 KOHTPOIJIb,
;[p061/1 B BHUJIC TIPOLICHTOB. HpI/IéMbI BBIYKCJIEHUS 3HAYEHUI ,leO6HbIX paKTHYeCKas
BBIPA)KCHMIA, COJEPKAIIUX OOBIKHOBEHHBIE U | paboTa
JIECSITUYIHBIC APOOH: 3aMEHATh PU
1.3 | Tpu ocHOBHBIC 332U Ha 2 HEOGXOMMMOCTH JECATHYHYIO APOOH ITuceMeHHbII https://resh.edu.ru/
TIPOIICHTBI OOBIKHOBEHHO! U OOBIKHOBEHHYIO KOHTPOJIb
JIECSITUIHOM, IPUBOIUTH BRIPAKECHUE K
1.4 | PemieHue TEKCTOBBIX 33124 2 Ycrubiit onpoc, | https://resh.edu.ru/

apUPMETHIECKIM CIIOCOO0M

dbopme, Hanboree ynoOHOM amst
BEIYUCIICHHH, TIPEOOPA30BBIBATH IPOOHBIC
BEIPAKCHUS HA YMHOKEHHE U JICIICHUC

MMUCbMEHHBIH
KOHTPOJIb




1.5

Pewenue 3anaq u3 peanbHOM
MIPaKTHKH Ha 9acTH, IpooHu,
MIPOLICHTBI, IPUMEHEHHE
OTHOIICHUH ¥ IPOTIOPLUI
IIPU PELICHUH 3a1ad.
PeanbHble 3aBUCUMOCTH;
peleHue 3aa1a4 Ha
IBIDKEHHE, paboTy,
MIOKYTIKH, HAJIOTH

JIECSITHIHBIX APO0eH K JEHCTBUAM C IICITBIMU
guciaMu. PemmaTs 3aaun Ha 9acTH,
MPOLIEHTBHI, TPONOPLIUH, Ha HAX0XKICHUE
JpoOu (TIPOIICHTA) OT BEIMYUHBI U BETTHYHHBI
o e€ poou (MPOIEHTY), APOOH (TIPOIICHTA),
KOTOPBIN COCTABIISIET OZHA BEJIMYMHA OT
npyroit. [IpuBoanTs, pa3duparts, OLeHUBATH
pa3- IMYHBIE pelIeHUs, 3alTUCH PeIICHUN
TEKCTOBBIX 3a/1a4. VICT01p30BaTh TaOIHUIIHI,
CXEMBI, YePTEXH, APYTHE CPEICTBa
TIPeICTaBICHUS JaHHBIX MIPH PEIICHUN
3agaun. PacriosHaBaTh 1 OOBICHATH,
ONUpasiCh Ha OIPEACIICHHSL, TIPSIMO
IIPOIOPLIHOHATIBHbBIE U 00paTHO
MPOTNOPIMOHANIEHBIE 3aBUCHMOCTH MEMKTY
BEJIMYMHAMU; IPUBOIUTH MPUMEPhI STHX
3aBUCHMOCTEH U3 pealbHOr0 MUpa, U3
JPYTUX YIeOHBIX IpeaMeToB. PemaTs
MIPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H, Ha
MpUMEHECHHE IPOOCH, IIPOLIEHTOB, IPSMOHN H
00paTHO! TIPOTIOPITHOHATEHOCTEH,
MpONopUU

IIuceMeHHBIN
KOHTPOJIb,
MPAaKTUICCKAs
pabota

https://resh.edu.ru/

Hroro no pazgeny
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Pa3gen 2. ®@yHKuMM: KOOPAUHATHI U rpadpuku. PyHKIUH

2.1 Koopaunata Touku Ha 1
IPSIMOM
2.2 | YuncnoBbie NIPOMEKYTKH. 3

Paccrosnue mexy aByms
TOYKaMU KOOPJHUHATHON
IpsIMOit

N306pakaTh Ha KOOPJMHATHON MPSMOM
TOYKH, COOTBETCTBYIOIHE 3aJaHHBIM
KOOp/AMHATAM, JIy4YH, OTPE3KH, HHTEPBAJIBI;
3aIKCBhIBATh UX Ha alreOpanyeckoM sI3bIKe.
OTMedaTh B KOOPAWHATHOH MIOCKOCTH
TOYKH TO 3aJIJaHHBIM KOOPJIMHATaM; CTPOUTb
rpad¥KH HECIIOKHBIX 3aBUCUMOCTEH,
3a/IaHHBIX (POPMYITAMH, B TOM YHCIIE C

Ycrubiii onpoc, | https://resh.edu.ru/
MACbMEHHBIN

KOHTPOJIIb

ITrcbMeHHbIH https://resh.edu.ru/
KOHTPOITb




2.3 | IIpsmoyroJbHas cucTemMa 2
KoopauHaTt. Abcicca u
OpAMHATa TOYKH Ha
KOOPJMHATHOM IIOCKOCTH.
[Tpumeps! rpadukos,
3aJaHHBIX (GOPMYTIaMU

MTOMOIIEIO III(PPOBEIX JTa00PATOPHIL.
[TpuMeHsATh, H3y4aTh NPEUMYILECTBA,
MHTEPIPETHPOBATh IpaduuecKuii criocod
NPE/ICTAaBIICHUS U aHaJIM3a pa3sHOOOpa3HOM
JKU3HEeHHOH nHdopmanuu. OcBauBath
noHsATHe QyHKIUH, OBJIaeBaTh
(YHKIIMOHATEHON TEPMUHOJIOTHEH.

YcerHbll onpoc

https://resh.edu.ru/

2.4 | Yrenue rpaduKoB peanbHbIX | 3 HaxoIUTh 06/1aCTh ONpeeNeHus H 06/1acTh ITuceMeHHBII https://resh.edu.ru/
3aBHCHMOCTEN 3HaueHui Gpynkuuu. Mcnonb3oBaTh KOHTPOJIb
pa3iu9IHbIe CIOCOOBI 3aMaHUS (PYHKITUH. -
2.5 DyHKINOHATIbHbIC 8 1 N N ITuceMeHHBIH https://resh.edu.ru/
Hcnone3oBatk cBolcTBa HYHKIUI AT
3aBHCHMOCTH MEXIY . | KOHTpOIB,
aHaJN3a TPaHKOB PEaTbHBIX 3aBUCUMOCTEN
BenmmurHaMu. [loHsATHE MpaKTHYeCKast
(Hynu GYHKIKH, TPOMEKYTKH
¢ynkiyun. OyHKIMA Kak pabora
3HAKOIMOCTOSHCTBA (DYHKLIUH, TIPOMEKYTKH
MareMaTHyecKasi MOJIeIb
BO3pacTaHus ¥ yObIBaHUS (PYHKIINH,
peajbHOTO Tporecca.
HauOoJIbIIIce U HAUMEHbIIIEE 3HAUCHHSI
OO0nacth onpeaeeHus 1
y yHKIHM)
o0nacTh 3HaYeHUH QyHKINH.
CriocoOrbI 3amanus (yHKIHH.
I'padux pyHKIIH
Hroro no pazgeny 17 1
Pasnen 3. AureGpanyeckue BbIpaKeHUs: BBIPAKEHHS C lepeMeHHbIMHU
3.1 | Beipaxenue ¢ 3 OBazeTs anredpandeckoi TepMHUHOIOTHEH ITuceMeHHBIH https://resh.edu.ru/
MepeMEHHBIMU. 3HAYECHUE Y CUMBOJIMKOM, IPUMEHATH €€ B Mpolecce KOHTPOJIb,
BBIpAXXCHHUA C IEPEMECHHBIMHA OCBOCHUA yqe6Horo martepuaja. HaXO}II/ITL IpaKTUICCKas
3HAYCHUS BHIPOKCHUH C TIEPEMEHHBIMH NPH paboTta
3a/IaHHBIX 3HAYCHHUSX MTCPEMCHHbIX;
3.2 | IlpeacraBnenue 4 BBITIOMHSATE BBIUACIEHHS 110 GOPMYJIaM, [TucemeHHbII https://resh.edu.ru/
3aBUCUMOCTH MECKITY KOHTPOJIb

BCJIIMYMHAMH B BUIC
(bopmybl. BerauciaeHus no
¢dopmynam

JAOIMYCTUMBIC 3HAYCHUS IICPEMCHHBIX

Hroro no pazgeny 7

Pa3gen 4. YpaBHeHUSs U cCTeMbl YPABHEHMIA: JTUHelHbIe ypaBHeHUS




4.1 | YpaBHenue ¢ oqHOI 1 Pemats TuHelHOE ypaBHEHHE C OJHOMN VYerusrit ompoc, | https://resh.edu.ru/
HepCMCHHOI\/'I HepeMeHHOﬁ, TIPUMEHSA IIpaBUJIa IE€pexoaa MUCBMCHHBIU
OT HCXOJIHOTO yPABHEHHS K PABHOCHIBHOMY | yourpons
emy Oonee npoctoro Buaa. [Iposepsits,
4.2 | KopeHb ypaBHEHHS. 2 ABIACTCS JIT KOHKPETHOC HHCJIO KOPHEM [ucemennsrii | https:/resh.edu.ru/
CBolicTBa ypaBHEHHI C YPaBHCHIA. Onpezienih ducio KopHeH KOHTPOJIb,
N . JMHEHHOTO ypaBHeHus. Pemarte muHeitHOe
OJIHOH epeMEHHOM. ypaBHEHHE, COEpKAIIEe 3HAK MO, MpaKTHIECKast
PaBHOCHIIBHOCT CoCTaBIIATh U pellaTh YpaBHEHHUE 110 pabora
ypaBHEHHH. Y paBHEHHE KaKk YCIIOBHIO 331a4H, HHTEPIIPETHPOBATH B
MaTeMaTH4YeCKast MOJIC/Ib COOTBETCTBHU C KOHTCKCTOM 3aaa4YHU
peanbHoit cuTyauun TIOJTyYeHHBIN pe3yibTaT
4.3 | JluneiiHoe ypaBHEHHUE C 7 ITuceMeHHBIH https://resh.edu.ru/
OZIHOU nepeMeHHoH. Yucio KOHTPOJIb
KOpHEH JTMHEMHOT O
ypaBHeHUs. Pemenue
TEKCTOBBIX 3a/1a4 C
TIOMOIIBIO JIMHEHHBIX
ypaBHeHM. JInHeliHOE
ypaBHEHHUE, cozieprKalee
3HAK MOJLYJIst
Hroro mo pazneny 10
Paspnen S. Uuncsa u BbIYMCIEHHUSA: CTelleHb ¢ HATYPAJIbHBIM IIOKa3aTesleM
5.1 | CreneHb ¢ HATYpalIbHBIM 6 [TpuBOAKUTE YKCITOBBIE U OYKBEHHbIC VYerusii ompoc, | https://resh.edu.ru/
TIOKazaTeJieM 1 e€ CBOHCTBa. MPUMEPHI CTENIEHH C HaTypaJIbHBIM MTICEMEHHBIN
3amuch yucia B JeCATHIHON TOKa3aTesieM, OOBSICHSS 3HAUCHHS KOHTPOJITb
TIO3UIIHOHHON CHCTEME OCHOBAHHMSI CTEIICHH U TIOKa3aTels CTEICHH,
CUHCIICHHUS HaXO/IUTh 3HAUEHHS CTEIeHeH BuIa an (a —
M000€ panMoHAILHOE YUCIIO, N —
HaTypaJbHOE YNCII0). MaTeMaTuka. 7—9
kiacchl 33 [ToHUMAaTh CMBICIT 3aIiCH
OOJIBIINX YUCE C TIOMOIIBIO IECATHYHBIX
npobeit u cTenenei yucna 10, IPUMEHATh UX
B peaIbHBIX CUTYyalusIxX
Hroro no pazgeny 6




Paspnen 6. AnreOpauyeckue BbIpaKeHHs1: MHOTO4YJICHbI

6.1 Onnounensl. OTHOYIECH 13
CTaHJAPTHOTO BHUJA.
CreneHb OJTHOYJICHA.
MHorouneHsl. MHOTOUICH
CTaHJapTHOTO BHUJA.
CrerneHb MHOTOYJICHA.
CloxeHue, BEIUMTaHHE,
YMHOXCHHUE U JCIICHHE
MHOTOYJICHOB.
IIpeobpa3oBaHue 11e10r0
BLIpa)KeHI/IH B MHOTOYJICH

6.2 | KopHu MHOrOwIEeHa 3

6.3 | ToxmectBo. 7 1
ToxnecTBeHHbIE
peoOpa3oBaHus
anredpanvecKux
BBIPAKEHUI.
JloKa3aTebCTBO TOXKIECTB

OBnajeTs anreOpandeckoil TEpMUHOIOTHEH
U CUMBOJIUKOH, IPUMEHSTH €€ B IIpoLiecce
ocBoeHUs yueOHOTro Matepuaina. [IpuBoauts
OJTHOYJIEH ¥ MHOTOWICH K CTAaHAapPTHOMY
Buy. OnpenensiTe CTeNeH! OHOYJICHA U
MHOTOWIEHA. BBINONHATE yMHOXKEHHE
OJTHOYIEHA HAa MHOTOWICH. BBITOIHATS
CII0’KEHUE, BEIYUTAHUE, YMHOXKEHUE U
JieNieHre MHorowieHoB. Haxoaute kopHU
MHorouwileHa. @opMyIHpOBaTh ONpeelICHUE
TO>KJIECTBEHHO PaBHBIX BBIPAXKCHU.
Hcnonp30BaTh MpaBuia Ulsl J0Ka3aTeIbCTBA
TOXICCTB. Brinonaats TOXIACCTBCHHBIC
peoOpa30BaHMs IIEIOTO BEIPAXKCHUS B
MHOTOWICH MPUBEICHUEM MOO0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.
OcyImecTBIATh Pa3I0KeHHE MHOTOYICHOB Ha
MHOXKUTEJH IIyTEM BBIHECCHHUS 32 CKOOKHU
00111eT0 MHOXKUTENS, METOZOM I'PYTIHPOBKH.
[TpumeHnsTh Npeobpa3oBaHie MHOTOYICHOB
JJIA peIICHUA Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTuKu, CMEXKHBIX IPEAMETOB, U3
peansHOH NPaKTUKU. 3HAKOMHTEC C
I/ICTOpI/Ief/'I Pa3BUTHA MaTEMaTUKU

YcTHBIi ompoc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

IIncpMeHHBIN
KOHTPOJIb,
MIpaKTHIecKast
paboTa

https://resh.edu.ru/

IIncemeHHBIN
KOHTPOJIb

https://resh.edu.ru/

Hroro no pazgeny 23 1

Pazpnen 7. Auredpanyeckue BolpaxeHus: popMyJibl COKPAIIEHHOT0 YMHOKEHUS




7.1 | ®opMyJbl COKpAIIEHHOTO 8 Osrazets anreGpandeckoil TepmuHonorueil | YcrHslid onpoc, | https://resh.edu.ru/
YMHOKEHUSA: KBagpaT nu CPIMBOJIPIKOﬁ, TIPUMEHATH e B Tpomecce MUCBMCHHBIU
CYMMBI 1 KBAJpaT pasHoCTH OCBOEHHA y4eOHOTO MaTepHaia. BrIIOTHATE KOHTPOJIB
IBYX BEIpaKEHEH, TOX/IECTBEHHBIE IIPE0OPa30BaHUS LIEJIOTO
BBIP@KCHUSI B MHOTOUJICH IPUBEICHUEM
KpaJpat CinMH HECKOJIbKHX MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK,
BBIP@KCHHUIA, KyO CyMMBI 1 UCTIONIb30BaHUEM (popMyIT COKpaIIEHHOTO
Ky0 pasHOCTH IBYX yMHOkeHUs. OCYIECTBIATh pa3IoKeHHe
BEIpAKEHUH, Pa3HOCTH MHOTOWICHOB HA MHOXHTEIH Iy TEM
KBAJPATOB IBYX BBIHECEHHS 33 CKOOKH O0IIEr0 MHOKHTES,
BBIPAKEHHH, IPOH3BE/ICHHE METOIOM IPYTIHPOBKH, PHMEHEHHS
(bOopMyIIBI COKPAIEHHOTO YMHOKECHUS.
Pa3HOCTH U CYMMBI IBYX
. [TpumMeHATH IPEoOpa30BaHHE MHOTOUYICHOB
BRIDKCHIH, CyMMa 1 JUTS PELICHUS pa3iIMdHBIX 33724 U3
pasHOCTb KyOOB ABYX MaTeMaTHKH, CMEKHBIX PEIMETOB, U3
BBIPAKEHUNI peanbHOM NPaKTUKH. 3HAKOMUTHCS C
UCTOpHEH pa3BUTHUSI MAaTEMaTUKU
7.2 | Pa3noxenue MHOTOwWIcHa Ha | 6 [TuceMeHHbIi https://resh.edu.ru/
MHOXHTEIH. BeiHeceHue KOHTPOJIb,
00111ero MHOKUTEIIS 38 NpaKkTHYecKast
CKOOKH. MeTtozn pabota
TPYTIITAPOBKA
Hroro no pazneny 14
Pa3gen 8. Uncia u BBIYHCIEHHS: 1eJIUMOCTh
8.1 | JenuMOoCTh IEebIX YUCEIT. 2 [TpuMeHsITh CBOHCTBA JAETUMOCTH. Yerublit ompoc, | https://resh.edu.ru/
CBO¥CTBA JECIIMMOCTH. [TprBOAUTEL NPUMEPBI U PACIIO3HABATH ITMCbMEHHBIH
IIpOCTEIE M COCTABHBIE MPOCTBIE 1 COCTABHEIE YHCIIA, YETHEIE 1 KOHTPOITH
qpcna. USTHBIC 1 HEUSTHDC Heu€THbIe yncna. Jloka3biBaTh U IPUMEHSThH
Mpu3HaKy genumoctu Ha 2, 4, 8, 5, 3, 6, 9,
aucia. 10, 11, npu3HaKy JeIUMOCTH CyMMBI U
NpoM3BeAeHHs LebIX yncen. Haxoants
8.2 [TpuzHaku 1enuMoCTH Ha 2, 4 T — ITuceMeHHBIH https://resh.edu.ru/
4,8,5,3,6,9,10, 11. HauMeHblee oflee KPaTHOE BYX YHCEIL. KOHTPOJIb,
[Ipu3Haku nenuMocTu Pemats npakTHKO-OpHEHTHPOBAHHBIE MIpaKTH9ecKas




CYMMBI ¥ IPOU3BEICHHS
LETBIX YHCEI P PEICHUH
3aga4. HanGonpmmit oOmmii
JICTATENb U HAUMEHBIIICe
oOl1ee KpaTHOE IBYX YHCEIL.
B3auMHO mpoCThIC YKCIa.
Anroput™ EBxnnza

3a[a9H, NCTIOJIB3YS HAMOOIBIINI 00Tz
JIeITUTEINb, HAMMEHb- 11Iee 00IIee KPaTHOE
JBYX 4ucell. Pacrno3HaBaTh B3aMMHO
MmpoCThIe yrcia. [IpUMEeHSTh alropuT™M
EBxnuga. ®opmynupoBaTh OnpeaeacHus
JISIIMMOCTH HAIIEJIO, YUCEIT, CPABHUMBIX IO
JTAHHOMY MOJYJIt0. BEIMONHATE eneHue ¢
0CTaTKOM

pabota

8.3 | Jlenenue ¢ 0CTaTKOM. 4 ITuceMeHHbII https://resh.edu.ru/
CpaBHEHUS LENBIX YUCET MO KOHTPOITb
MOJYIIO HaTypaJIbHOTO
qucna
Hroro no pazneny 10
Pa3znen 9. ®ynkuuu: JuHedHass PyHKIUSA
9.1 | Jluneiinas dynxuus, e€ 6 Pacrno3naBats juHeitHyto GyHkimo y = kx + | Ycrasiit onpoc, | https://resh.edu.ru/
CBOICTBA b, onuchIBaTH €€ CBONCTBA B 3aBUCHIMOCTH OT | THCHMEHHBIH
3Ha4YeHUui KoaqzqumeHTOB k u b. Crpouts KOHTPOJIB
rpaduky MUHEHHOW QyHKINHU, QYHKIUH Y =
9.2 | I'paduk nuHeiHO# 10 [x|, KycouHo-3aaRHOI pyHKIIH. IMuceMeHHBII https://resh.edu.ru/
Hcnonb3oBaTh HU(POBBIE peCypehl UIs
¢ysakuuu. ['paduk pyHKIHN . KOHTPOJIb,
NOCTpOeHHUs TPAdUKOB QYHKIMN U U3yUECHUSI
¥ = [x|. Kycouno-3anatnbie X cBoiicTB. [IpUBOMTE MpUMepHI MHHelHpx | TPAKTHICCKAT
yHKIHH 3aBUCHUMOCTEH B peasIbHBIX Mpoleccax U pabora
SIBIICHUSIX.
Hroro mo pazneny 16
Pazpnen 10. YpaBHeHusi ¥ cCHCTEMbI yPaBHEHHIi: CHCTEMbI JIMHEHHBIX YpaBHeHUit
10.1 | YpaBHenue ¢ nByms 2 CrpouTh B KOOPJMHATHOM MJIOCKOCTH Ycrubiit onpoc, | https://resh.edu.ru/
IIEPEMEHHBIMU rpaduK JIMHEHHOTO ypPaBHEHHS C ABYMI [IUCHbMEHHBIH
MepEeMEHHBIMHU; MOJIB3YSICh TPadHKOM, KOHTPOITH
MPUBOAMTH IPUMEPHI PEIICHHS YPaBHEHHUSL.
10.2 | I'paduxk nuneitHOrO 12 HaXOEMTB PCILICHNE CHCTCMBI IBYX [TucpMeHHBIH https://resh.edu.ru/
JIMHEHHBIX ypaBHEHUH C AByMs
YpaBHEHHUsI C IBYyMsi KOHTPOJIb,
nepeMeHHbIMH. COCTaBJISITh U peraTh
nepeMeHHbIMU. CHCTEMBI MpaKTHYEeCKas




JIMHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMH.
I'paduueckuii meTon
peIIeHHs CUCTEMBI
JIMHEHHBIX ypaBHEHUH C
JBYMs IIEpEMEHHBIMU.
Pemienue cucteM TUHEHHBIX
YpaBHEHMH ¢ ABYMS
MIEpEMEHHBIMH METOZIOM
MIOJICTAHOBKH U METO/IOM
crnoxkeHns. Cucrema JByx
JIMHENHBIX YpaBHEHUM ¢
JBYMS IIEpEMEHHBIMU KaK
MOJEJIb PEalbHOU CUTyaluH

CUCTEMY ABYX JIMHEHHBIX YpaBHEHUM 11O
YCIIOBHIO 3a7ja4H, HHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 337341
MOJTyYEeHHBIH pe3ynbTaT

pabota

Hroro no pazgeny
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Paspnen 11 IloBTopeHue u 00001meHue

11.1

IToBTOpEHNE OCHOBHBIX
MOHATUN U METOJI0B Kypca 7
Kjacca, 00001eHre 3HaHU I

8

BeIO1pars, IpUMEHATh OLIEHUBATh CIIOCOOBI
CPaBHEHMSI YUCEJI, BEIYUCIICHUH,
TOXIECTBEHHBIX MTPe00pa30oBaHMii
anreOpandecKnX BBIPAKEHHUH, pEIIeHUS
YpaBHEHHH U CUCTEM ypaBHEHHH, 3aJaHUS
(bYHKIMH, aHaIM3a U TOCTPOSHUS UX
rpa¢uxoB. Mcrnonbp30BaTh (GyHKIHOHATIBHO-
rpaduyecKue MpeacTaBICHUS ISl PEICHUs
3aga4. OcyIecTBIATb CAMOKOHTPOIIb
BBIIIOJIHAEMBIX JI€H- CTBUI U CAMOIIPOBEPKY
pe3yibpTaTa BEIYUCICHUH, Ipeobpa3oBaHuii,
OCTPOCHUH. Pemmarte 3a1aun U3 peajbHOMI
JKU3HU, IPUMEHATh MaTEMaTUUECKUE 3HAHUS
JUISL pelieHUs] 3a/1a4 U3 IPYTUX IPEeIMETOB.
Pemath TekcTOBBIE 331241, CPABHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 337291

VYerHblii o1poc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

Hroro no pazgeny

O06111E€ KOTUIECTBO YACOB I10

nporpamme

136




8 Kimacc

Ne HaumeHnoBaHue pa3jgeioB u TeM KoauyecTBO yacoB Jdara Buambl geiTeIbHOCTH Bunapl, DJIEKTPOHHBIE
n/m | mporpamMm U3ydeHust (hopmbl (uudposbie)
KOHTPOJIA o0pa3oBaTebHbIE
pecypchbl
BCEro | KOHTPOJIbHBbIE | MPaKTHYeCKHe
padoThI padoThI
Paspnen 1. YpaBHeHuUs1 M HEPABEHCTBA: HEPABEHCTBA
1.1 3 DopMyIHPOBaTh CBOMCTBA YHUCIOBBIX YcrHbrit https://resh.edu.ru/
Hucnoseie HepaBeHCTBa. CBONCTBA HEPABEHCTB, UUIIOCTPUPOBATh UX Ha ompoc,
YHMCJIOBBIX HECPABCHCTB. KOOpJIMHATHOM NPSMOM, TOKa3bIBaTh MUCbMEHHBIH
Jloka3aTebCcTBO HEPABCHCTR anreOpamdecku. OTICHUBATH 3HAYCHUS KOHTPOJIb
BBIPA)KEHUS, UCTIONIb3Ysl HEPaBEHCTRA.
1.2 | HepaBeHCTBO C MEpEeMEHHOIA. 3 TIpUMEHATH CBONHCTBA HEPABEHCTB B XO1€ YcTHBIH https://resh.edu.ru/
Crporue 1 HecTporiue HepaBeHCTBA. perenns 3aza4. OpeesITh orpoc,
CroxeHHe 1 YMHOKEHHE YHCIIOBBIX paBHOCHIIbHBIE HepaBeHcTsa. [IpuouTts | THCHMCHHBIH
HepaBeHCTB. OlLleHNBaHNE 3HAYECHUS IPUMeEpBI peleHnii HepaBeHCTB. Pemary | KOHTPOIb
BBIPKCHIA JIMHEWHbIE HEPABEHCTBA C OTHOM
MIEPEMEHHOM, CUCTEMBI IMHEHHBIX —
1.3 | [lonATue o pemicHNH HEPaBeHCTBA C | 3 YcTHBIH https://resh.edu.ru/
N . HEpaBeHCTB, M300paXkaTh peIICHNE Ha
OJTHOI epeMeHHOH. MHOXeCTBO . o orpoc,
N YHCIIOBOH NMPSIMOM, TOKa3bIBaTh .
pelIeHn HepaBeHCTBA. MTMChMEHHBIH
HepaBeHCTBa. PemaTh TeKcTOBbIE 3a/1a4n
PaBHOCHIIbHBIE HEPAaBEHCTBA. N KOHTPOJITb
C TIOMOIITBIO JIMHEHHBIX HEPABEHCTB C
HepasencrBo-cnencraue . .
oJlHO¥ mepeMeHHoH. MccnenoBars
1.4 | Yucnosble npoMexyTku. Jluneitnoe | 8 JUHEHHOE HEPaBEHCTBO C OAHOM YcTHBIH https://resh.edu.ru/
HEPaBEHCTBO C OJIHOM NIEPEMEHHOMN 1 MIEPEMEHHOM C TapaMeTPOM. orpoc,
MHOKECTBO €ro pelleHuil. Pemenue 3HAaKOMUTBCS C ICTOPUEH pa3BUTHSA [IUCHbMEHHBIN
JIMHEWHBIX HEPABEHCTB C OJIHOM anreopbl KOHTPOJIb

nepeMeHHoi. CUcTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM MepeMeHHON




1.5 | PemeHue TEKCTOBBIX 3a1a4 C 3 1 VcTHbII https://resh.edu.ru/
MIOMOIIIBIO JINHEHHBIX HEPAaBEHCTB C orpoc,
OJIHO mepeMeHHON MIUCHbMEHHBIN
KOHTPOJITb
HWroro no pazneny 20 1
Paznen 2. Yncsia ¥ BBIYMCIIEHUSI: KBAAPATHBII KOPEeHb
2.1 | KBagpaTHbIe KOPHH. 4 DopMyIHpOBATh OMpeE/IeIeHIe YcrHbiid https://resh.edu.ru/
ApudmernuecKkuii KBaIpaTHBIN KBaZIpaTHOTO KOPHS M3 YNCIa, orpoc,
KOpEHB U ero cBoiicTBa. [TonsTHe apru(METHIECKOTO KBaAPaTHOTO KOPHSI. MTChMEHHBIH
HMppanoHaIbHOTO yncia. JleiicTBus [IprMeHsTH onepanno U3BJICUEHUS KOHTPOJIb
C MppalMOHAIbHBIMU YHCIAMHU. KBaJIpaTHOTO KOPHSI U3 YHCIIA, UCTIONb3YS
CaolicTBa AecTBHI ¢ MIpU HEOOXOIUMOCTH KaJIbKYJISTOP.
UPpaMOHAIbHBIMH YUCIAMU O1eHNBAaTh KBaJpaTHbIE KOPHU LETBIMU
YHUCIIAMH M JIECATHYHBIMHU IPOOSMH.
2.2 | CpaBHeHHE HPPAMUOHANBHBIX YUCET | 2 CpaBHUBATE U yIOPSIOYHBATH YcTHBIHI https://resh.edu.ru/
pauMoHaIbHbIE U UpPALlMOHAIbHbBIE onpoc,
4HUCIIa, 3alIACAHHBIE C TIOMOILBIO IHCHMEHHBIN
KBaJIpaTHBIX KOpHEH. BbIMOIHATE KOHTPOJIb
OTIepaIyy ¢ UpPaOHATBHBIMU
2.3 | MHOXeCTBO AeHCTBUTENIBHBIX YUCcel. | 2 _ VeTHbIi https://resh.edu.ru/
TTpe/ICTaBICHIS O PACHIMDEHHAX yyuciamu. Mcenenosats ypaBHerIe X2 = opoc,
AHCITOBBIX MHOKECTE a, HaXOJIUTh Toqume U IpUOIVOKEHHBIE SR
3HAYCHUS KOPHCH IIpH a >
KOHTPOJIIb

0.MccnenoBaTh CBOMCTBA KBaAPATHBIX




2.4 | JlomycTUMBbIC 3HAYCHUS TIEPEMEHHBIX | 3 KOpHEH, Ipo- BOAs YHUCIIOBBIE VYcrHbli https://resh.edu.ru/
B BBIP@XKEHHSX, COAEPIKALTIX 9KCTIEPUMEHTHI C UCTIONIb30BAaHUEM orpoc,
apuMeTHIeCKie KBaJpaTHHIE KaJbKYJATOpa (KOMIIBIOTEPA). MTUCHMEHHBII
KOpHHU Jloka3pIBaTh CBOICTBA apU(METHICCKIX | KOHTPOIh
KBaJIPAaTHBIX KOPHEW; IPUMEHSTh UX I
2.5 | ToxpmecTBeHHBIE MPeoOpa3oBaHUs 6 1 IPeo6pa3oBaHNs BBIPAKEHML. VYcTHbIif https://resh.edu.ru/
BBIPQKCHUH, COZIEPIKAIIHX BermonaATE Mpeodpa3zoBaHus ompoc,
apugMeTHYecKre KBapaTHbIC BBIpAKEHHIA, COZIEPIKALLUX KBaPATHDIE MTUCHMEHHBIH
KOpHH KOPHH. BbIpaskaTh HepeMeH- HbIE U3 KOHTPOJIb
dopmyi. Berauenars 3HaueHUs
BBIP@KCHUH, COJIEpKAINX KBaApaTHbIE
KOPHH, MCIIOJIB3YsI IPU HEOOXOJUMOCTH
KaJIbKysiTop. Vcrons30BaTe B X016
pelLIeHHUs 3a1a4 dJIeMEHTapHbIC
NPEICTaBIICHUS, CBS3aHHBIC C
NPUOIIIDKEHHBIMU 3HAYCHHUSMH BEJIMYHH.
3HaKOMHUTECS ¢ HCTOPHEH pa3BUTHUS
MaTeMaTuKu
Hroro no pazgeny 17 1
Pasnen 3. YpaBHeHusI U HepaBeHCTBA: KBaJIpaTHbIe YPABHEHUSI
3.1 | KsaaparHoe ypaBaerue. Popmyna 3 Pacrio3naBaTh ypaBHEHHs C OJTHOI YcrHblit https://resh.edu.ru/
KOpHEel KBaJpaTHOTO YPaBHEHUS NepeMEHHOM, KBaJIpaTHbIC YpaBHEHHSI. orpoc,
OmnpenensiTb paBHOCUJIbHBIE YPABHEHHS. | TMHChbMEHHBIN
IIpuMeHsITh CBONCTBA YPaBHEHUH C KOHTPOJIb
OJIHOM TMepeMeHHON. 3anchiBaTh
3.2 | KonnuecTBo IEHWCTBUTEIBHBIX 4 (hOpMyITy KOpHEH KBAIPaTHOTO YcrHblit https://resh.edu.ru/
KOpHEeH KBaJpaTHOTO ypaBHEHHUS. YPABHEHNS; ELaTh KBaJPaTHbIE orpoc,
Teopema Buera YpaBHEHHUsSI — IOJIHBIE U HETIOJIHBIE. THCHMEHHBIH
OmnpenensiTe KOJIUIECTBO KOHTPOJIb
- JIEWCTBUTENBHBIX KOPHEH KBapaTHOTO -
3.3 | VYpaBHeHus1, CBOAUMBIE K IUHEHHBIM | 5 VY CTHBIN https://resh.edu.ru/
ypaBHenus. Habmonats 1
YPABHCHHA HIH I KB/ATHEIM aHaJIM3UPOBATh CBS3b MEX/Yy KOPHIMH U onpoc,
ypaBHeHusiM. KBajsipaTHoe MMUCbMEHHBIN




ypaBHEHHE C IapaMeTpoM. Perienune K03 PULIHEHTAMH KBaIPATHOTO KOHTPOJIb
KBaJPaTHBIX YPaBHEHUII C ypaBHeHust. DOpMyYJIUPOBATH TEOPEMY
napamerpamu. Pemenue Buera, a Takke oOpaTHYIO Teopemy,
KBaJIPaTHBIX YPaBHEHHUIA, HPUMEHSATH 3TH TEOPEMBI UL PELICHUS
COZIEPKALUX 3HAK MOIYJIS 3anad. [IpoBoguts npocreimve
UCCJICIOBAHMUS KBAIPATHBIX YPaBHEHHIA.
3.4 | YpasHeHHe Kak MaTeMaTHYCCKas S 1 Pelath TeKCTOBBIC 331441, SHAKOMUTBCsT | ¥ CTHBIH https://resh.edu.ru/
MOJICJIE PEANIbHOU CHTY Al Y. C UCTOpHEHi Pa3BUTHUSI MATEMATUKH ompoc,
PerieHue TEKCTOBBIX 3a/1a4 C MUChMEHHBIH
MOMOIIBIO KBaAPATHBIX YPaBHEHUH KOHTPOJIb
Hroro no pazgeny 17 1
Pa3nen 4. AnreGpanyeckue BoIpakeHUs: IPOGHO-PAIMOHATBHbIE BHIPAKEHUSI
4.1 | PauuoHanbHbIC BHIPAKEHHS. 5 3anuceIBaTh anredpanyeckue VYcTHBIHI https://resh.edu.ru/
ToxIeCTBEHHBIC MPEOOPA30OBAHUS BbIpaxkeHus. HaxoauTe nonycTumsie ompoc,
paiuOHaJIbHBIX BI)Ipa)KeHI/Iﬁ 3HA4YCHUA MCPCMCHHBIX B }Ip06HO- NUCbMEHHBIN
paluOHAJIbHBIX BBIPAKCHUAX. KOHTPOJIb
BBINOHATE YNCIIOBBIE TIOICTAHOBKH H
4.2 | AnreGpandeckas ApoGb. S BBIYHCIISATE 3HAYEHHE IPOOH, B TOM Ycrhbli https://resh.edu.ru/
I[ony(6:THMLIe 3HAYCHHS TEPEMEHHBIX UHCITE ¢ MOMOIIBIO KATBKYIIATODA. ompoc,
B IPOOHO-PALMOHATIBHBIX . =
P p DopMyaHpoOBaTh OCHOBHOE CBONCTBO HTUCHMCHHBIN
BBIPKSHUSIX N
anredpanyeckoi ApoOu U MPUMEHSTh ero | KOHTPOIb
- JUTs1 mpeoOpa3oBaHust IpooOeit. -
4.3 | OcHOBHOE CBO¥CTBO 7 1 YcTHBIH https://resh.edu.ru/
. BremoaHsaTe TOXICCTBCHHBIC
anredpandeckoi apodu. CioxeHue, ompoc,
npeoOpa3oBaHus PAlIMOHATBHBIX .
BbIYUTAHUC, YMHOXKCHUEC U JICJTICHUEC “ . IIMCbMCHHBIN
. BBIpAXKCHUU. Bremoansate JCUCTBUA C
anreOpanveckux aQpooei. KOHTPOJIb

Bossenenue anredpanyeckoii
ZIpoOH B CTETICHb

anredpandeckumu 1podsmu. [IpumeHsTh
npeoOpa3oBaHUs BEIPAKEHUH IS
peuieHus 3a1a4. BripaxkaTs nepeMeHHbIe
n3 Gpopmyn (pU3NIECKUX,
reOMETPHUUYECKHX, OMHCHIBAOIINX
OBITOBBIE CUTYAIINH)




Hroro no pazgeny
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Pa3gen S. YpaBHeHHUs U HepaBeHCTBA: IPOOHO-pPaLH

OHAJTbHbIE YPABHEHHUSI

5.1 | JpoGHo-paunoHanbHbie ypaBueHus. | 19 1 Pacnio3naBaTh ApOOHO-pAOHATBHBIE YcrHbrit https://resh.edu.ru/
Pemenne apo6HO- ypaBHeHHs1. Pemmats 1po6HO- ompoc,
PaLMOHAILHBIX YPaBHEHMUIA, PalMOHANLHBIC, CBONAIIMCCS K MHCHMEHHBIH
N JMHEHHBIM HJIM K KBaJPATHBIM
CBOJISIIUXCS K TMHEHHBIM HITH K KOHTPOJITb
P YpaBHEHHSIM, HCIIOJIb30BATh METOJ
KBa/IpaTHBIM YPABHCHHAM. TCIICHIC 3aMeHBbI IepeMeHHOH. Pemare TekcToBble
APOGHO-PAIHOHATBHBIX yPaBHCHHIA 3a71a49M areOpandecKuM CrocoooMm:
METOJIOM 3aMEHBI IEPEMEHHOM. MePEXOUTh OT CIIOBECHOM
Pemenue TeKCTOBBIX 3a/1a4 ¢ (OpMYJIPOBKHU YCIOBUS 33aJa4H K
MTOMOIIIBIO IPOOHO-PAITOHATBEHBIX anreOpanvecKoi MoJenu myTém
ypasrenuit. Ipadudeckas COCTABIICHUS YPaBHEHHS; peLIaTh
. COCTaBJICHHOE ypaBHEHHE;
UHTEPIPETALHs YPaBHEHUH ¢ IBYMs
MHTEPIPETHPOBATH PE3yJIbTaT.
TICpEeMCHHRIMU Hcnone30BaThk rpagM4ecKyro
MHTEPIPETALHUIO YPABHEHUH C IBYMSI
nepeMEeHHbIMU
Hroro no pazneny 19 1
Pa3gen 6. Dynkuun
6.1 | Ob6nactp onpeeneHus: U MHOXKECTBO | 3 Hcnonp30BaTh GyHKIIMOHAIBHYIO VY CTHBIHA https://resh.edu.ru/
3HaueHui QyHkuun. Croco6s! TEPMHHOJIOTHIO U cUMBONKKY. Haxoauts | ompoc,
sajanust Gpynkumid. Ipapux 00611aCTh OnpeieeH s 1 MHOKECTBO MHCHMEHHBIH
byskIMN N
3HaYeHud QyHKIUU. Beraucnars KOHTPOJIb
3Ha4YeHUs (YHKLUHI, 3a1aHHBIX
6.2 | Urenue cBoWCTB hyHKIUH NO €€ 3 dopMyIamMu (IIpy HEOBXOMMOCTH VY CTHBIHA https://resh.edu.ru/
g)pa(bm(yv. IIpumepsi rpaguxos HCIIOJIb30BATH KAJIbKYJIATOP); cocTaBisiTs | OMPOC,
HKIMH, OTPa)KaIOIUX peabHbIE . i
HI})]OHGCCL; P p TaOJIUIIBI 3HAYCHUN (BYHKIIUH. HNHACbMCHHBIN
OmnwuceIBaTh CBOWCTBA (PYHKITNH Ha KOHTPOJIb
OCHOBE €€ TpaduIecKoro -
6.3 | ®yHKIMHU, ONMUCHIBAIOLINE IPIMYIO | 9 1 YcTHBIH https://resh.edu.ru/
npezcTaBiaeHus. HaxoanTh ¢ OMOLIBIO
00paTHYIO MPOTOPIHNOHANBHBIE prka b . ompoc,
rpaduka QyHKINU 3HAYEHHE OJJHOH U3 N
3aBHCHUMOCTH, UX TpaduKH. HHCLMEHHEDA

OyHKIMN y = X2, y =X, Yy =k/X, y =
\X 1 ux cBoiicTBa

paccMaTpUBaeMbIX BEIHUYHH IO
3Ha4eHuto apyroil. Mccnenosarsb




pUMepbI 'paduKoB, OTpaXKarOLIUX
peaibHbIe IIPOLECCH] U SIBJICHUS.
[TpuBOANUTH IPUMEPHI IPOLIECCOB
SIBJICHUM C 3aJaHHBIMH CBOMCTBAMH.
BripaxxaTs GpopmMyIoi 3aBHCHMOCTh
Mexay BennanHaMu. OTHCHIBATh
XapakTep U3MEHEHNUS OJTHOM BEINYNHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYToH.
PacrniozHaBaTh BUIBI H3y4aeMbIX
¢yukmid. Ctpouts rpadukn GyHkuit y
=x2,y=x3,y=x,y=kx.
Hcnonb3oBaTh GyHKIHMOHAIBHO-
rpadudeckue mpeACTaBICHUS IS
PELICHUs ¥ NCCIIEJOBaHNS YPAaBHEHUH 1
cucTteM ypaBHeHUH. [IpuMeHATh
(poBBIE pecypCHl LIS TOCTPOCHUS
rpaduKOB M HCCIIEIOBAHHS CBONHCTB
GbyHKIUH

KOHTPOJIb

Hroro mo pazneny 15

Pasznen 7. AnredGpauyeckue BbIpaeHHs1: CTeNleHU

7.1 CreleHs ¢ 1eIbIM IToKasareeM ueé | 9
CBOMCTBaA

7.2 | CranmapTHbId BUJ uncia. Pasmepsr 5
00BEKTOB OKPYIKAIOIIETO MHPAa,
JUTATEJIEHOCTH MPOIIECCOB B
OKpY’KaIoIeM MUpe

DopMyIHUpOBATh OMpPEAETIEHNE CTENEHH C
LeTBIM TIoKa3aTeseM. @opMyITupoBaTh,
3aIUChIBATh B CHMBOJIMUYECKON (hopMe U
WLTIOCTPUPOBATH IPUMEPaMH CBOICTBa
CTEIIEHH C LIEJBIM IOKA3aTeIeM.
[IpumeHsITH CBOMCTBA CTENEHU IS
npeoOpa30BaHuUs BRIPAKCHHM,

CoJIep KaLUX CTENEHH C LEIbIM
MoKa3arejeM. BeImomHATE IeiicTBUS C
YHUCIIaMU, 3aITUCAHHBIMU B CTAHJAPTHOM
Buje (YMHOXCHHE, IeTICHUE, BO3BEICHUE
B cTenenb). [lomyyaTs npeacTaBIeHue o

Y cTHBIN
ompoc,
MUCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/

Y CTHBIN
ompoc,
MMMCbMEHHBIN
KOHTPOJIb

https://resh.edu.ru/




3HAYMMOCTU JIEHCTBUTENBHBIX YHCEN B
MPAaKTUYECKOI esATeIbHOCTH YEJIOBEKa.
AHanM3upoBaTh U AEIaTh BEIBOABI O
TOYHOCTH NMPUOIIKEHUS
MPPAHOHATIBHOTO YHCIIA IPU PEIICHUH
3agad. OKpyIJIATh UPPAIOHAIbHBIE
YA, BBITOTHATH MIPUKUIKY PE3yJIbTaTa
BBIUUCIICHUH, OLICHKY 3HAaYEeHUHN
YHCIIOBBIX BBIPOKECHHUH

Hroro no pazneny 14
Pa3nen 8 Unciia ¥ BLIYMCJIEHHUSA: T€JIUMOCT
8.1 | Jenenue c ocratkoMm. CpaBHEHHUs 7 DopMyIHpOBaTh ONPEACTICHUS YcTHBIH https://resh.edu.ru/
LEJIBIX YUCEeI [0 MOAYIIIO JIETMMOCTH HalleN0, YUCE, CPABHUMBIX orpoc,
HatypaibHoro uyncia. CBoicTBa 0 IAaHHOMY MOJYJI10. BhInonHATh MTHUCHhMEHHBIH
cpaBHeHUH 10 Moxyiro. OcraTku JIETICHNE C OCTAaTKOM. JlOKa3bIBaTh U KOHTPOJIIb
CYMMBI U ITPOU3BEICHUS 110 TAHHOMY MPUMEHSATDH CBOICTBA CpaBHEHUIT 11O
MO/IYJIIO MoIymo. HaxomuTe ocTaTKi CyMMBI B
MPOM3BEACHUS IO TaHHOMY MOJIYJIIO
Hroro no pazneny 7
Pasznen 9. [ToBTopeHue u 06001meHue
9.1 | TloBropeHHE OCHOBHBIX MOHSATHIA 1 10 Be16upats, MpuMeHsITh OLIEHUBATH YcTHBIH https://resh.edu.ru/
METOJIOB KypcoB 7 U 8 KJ1accos, CHOCOOBI CPaBHEHUS YHCET, orpoc,
000011eHNe 3HAaHUH BBIYHCIICHHUH, TOK/IECTBEHHBIX MTMChMEHHBIH
npeoOpa30BaHNUi BRIPDAKECHUH, pEIIEHNsT | KOHTPOJIb

YpaBHEHUI U CUCTEM YPaBHEHMH,
HEpaBeHCTB, IOCTPOCHUsSI IPa(UKOB.
OcymiecTBISTh CAMOKOHTPOJb
BBITIOJIHSIEMBIX ASHCTBUN K
CaMOIIPOBEPKY pPe3yIbTaTa BEIYUCICHHMH,
npeoOpa3oBaHuii, mocTpoeHui. Pemars




3a71a4M U3 peasibHOM )KU3HH, TIPUMEHSTh
MaTeMaTUYeCKHe 3HAHUS JUISl PeIIeHUS
3aJ1a4 U3 APYTUX IpenMeToB. Pemats
TEKCTOBBIC 3a/lau¥, CDABHHBATB,
BEIOMPATH CIIOCOOBI PEeIICHHS 3aJa49H.
Hcnone30BaTh GpyHKIHOHAIBHO-
rpaduyecKie NpeacTaBIeH s 1T
peuieHus 3a1a4

Hroro no pazneny

10

Oo01ee KOJIMYECTBO YacoB IO IpOrpaMMe

136

9 knacc

Ne | HanmeHOoBaHMe pa3/ieJioB M TeM KoanyecTBo yacos Hara Buabl fesiTeIbHOCTH Buael, JJIeKTPOHHBIE
n/ | mporpamMmm HU3y4eHUst $hopmsl (uudposbie)

I KOHTPOJIA o0pa3oBaTeIbH

ble pecypcsl

BCEro | KOHTPOJbHbIE

NMPAKTHYECKH




padoThI

e padoThbI

Pazpen 1. ®ynkuuu

1.1

Oyukmus. CBoiicTBa GyHKIHN: HYIH
(GYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA (PyHKIHY,
MIPOMEXKYTKH BO3PACTaHUS U yObIBAHUS
(byHKIMH, YETHBIE U HEYETHBIE (DYHKIIUH,
HanOoJpLIee M HAUMCHBIIICE 3HAUCHUS
¢GbyHKIHN

1.2

Ioctpoenwne rpaduxoB GyHKIHIT C
MIOMOIIBIO TPpeoOpa3oBaHU

1.3

Ksagpathslit Tpéxunen. Kopau
KBaJlpaTHOro TpéxwieHa. Paszioxenue
KBaJpaTHOr0 TPEXUJIEHA Ha JINHEHHbIE
MHOKHUTENH

1.4

Kagpatnunas QyHKIHS U €€ CBOMCTBA.
[Tapabosa, KOOpAMHATHI BEPIIIMHBI
napaboJibl, 0Ch CHMMETPHUH 11apaboibl.
IToctpoenue rpaduka KBaapaTHIHOH
¢byukiuu. [Tonoxenue rpaduxa
KBaJpaTUIHOW (PYHKIIMHU B 3aBUCIMOCTH
ot e€ ko3 durmentos. Mconp3oBanue
CBOWCTB KBaJApaTHYHOHN (DYHKITHH AJIsT
pelIeHns3a a4

1.5

CreneHHbIe QYHKIMHU C HATYPAIbHBIMH
MTOKa3aTeIsIMH, X rpauKi U CBOWCTBA

OnwuchBaTh NOHATHE «(PYHKITHL.
[IpumMeHsaTH CBOMCTBA QYHKINI: HYIIN
(YHKIHMH, TPOMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIIUH,
MIPOMEKYTKH BO3pPACTaHUs U yOBIBAaHMS
($yHKIMH, YETHBIE U HEYETHBIC
¢yHKIMH, HanOoJIbLIee 1 HANMEHBIIIee
3HaueHus QyHKIuU. Pacro3HaBaTh
KBaZIpaTHBIN TPEXWICH, YCTAHABINBATh
BO3MOXKHOCTb €TO Pa3I0KEHHS Ha
MHOXKUTEIH, PAacKJIabIBaTh Ha
JMHEHHBIE MHOXHTEIN KBaJPaTHBIN
TPEXWIEH C HEOTPULIATEIBHBIM
JUCKpUMHUHAHTOM. Pacrio3HaBath
KB3/IpaTHUHY0 QYHKLHIO N0 popmyse.
[IpuBOAMTH TPUMEPHI KBAIPATHYHBIX
3aBUCUMOCTEH U3 peanbHOM XKU3HHY,
¢u3MKH, reoMeTpun. BEIABIATE U
00001IaTe 0coOeHHOCTH TpaduKa
KBaJpaTUIHON QYHKIMHU y = ax2 + bx
+ c. OnpenensiTe KOOPANHATHI
BEpPIIMHBI 1apadoIIbl, OCh CHMMETPHA
napabosbl. CTpouTh rpaduku
KB/IPATUYHBIX (DYHKIMH, 3a]aHHBIX
¢dbopmynamu Buaa y = ax2,y = ax2 +q,
y=(x+b)2+c,y=ax2+bx+c.
BbhInonHaATh noctpoeHue rpadukos
(GYHKIMH ¢ TOMOIIBIO
npeodpazoBanuii Buaaf(x) f(x) + a; f(x)
f(x + a); f(x) kf(x), f(x) f([x]), f(x)

YcTHBIH https://resh.edu.r
orpoc, u/

MMCbMEHHBIN

KOHTPOJIb

YcTHBIH https://resh.edu.r
ompoc, u/

MMCbMEHHBIN

KOHTPOJIb

YcTHBIH https://resh.edu.r
ompoc, u/

MMCbMEHHBIN

KOHTPOJIb

YcTHBIH https://resh.edu.r
ompoc, u/

MMCbMEHHBIH

KOHTPOJIb

YcTHBIH https://resh.edu.r
ompoc, u/

TIMCHbMEHHBIN

KOHTPOJIb




1.6 | Tpaduxu Gpynkumit: y = Vx; y = x| 4 [f(x)|.PacniozHaBath creneHHbIe YcrHbIi https://resh.edu.r
(YHKIMU C HATYPaJIbHBIMH orpoc, u/
MTOKA3aTeIsIMH, CTPOUTH TpaduKu MMMCHMEHHBIT
CTETIeHHBIX (PYHKIHH C TIOKa3aTeIsIMU KOHTPOJIb
2 u 3. Hcnions30BaTh CBOKWCTBA
rpauKOB CTEIICHHBIX (QYHKITHI C
HATYpaJbHBIMH [TOKA3aTEISIMA TIPU
peurennn 3a1a4. CTpouTh rpaduku
¢yHxkmi y =x,y =x3,y=[x|.
AHaIM3UPOBATh U IPUMCHSTh
CBOWCTBA M3YYCHHBIX (DYHKIIMIA JIJIS UX
MOCTPOCHUS, B TOM YHCIIE C IOMOIIBIO
IU(PPOBBIX PECYPCOB
Hroro no pazneny 25
Pa3zen 2. YpaBHeHUs] U HEPABEHCTBA: KBA/IpaTHbIe HEPABEHCTBA
2.1 | TlousiTre O peIIeHuH HEPaBEHCTBA C 2 YuraTh, 3aHMCLIBATEL, IOHUMATh, VcerHbli https://resh.edu.r
OJIHOM epeMeHHON. MHOXKeCTBO HHTEPIPETHPOBATH HEPABCHCTBA, orpoc, u/
peleHmi HepaBeHCTBA HCTIOJH30BaTh CHMBOIIUKY U MMUCHMEHHBIN
TEPMUHOJIOTHIO. BEITOTHATE KOHTPOJIb
mpeoOpa3oBaHUs HEPABEHCTB,
2.2 | KBazmpaTHble HEpaBeHCTBA C OJTHOM 5 UCIIOIBb30BATh IS IIPEOOPA30BAHMS YerHbii https://resh.edu.r
nepeMeHHoil. Pelenne HepaBeHCTB CBOWCTBA YHMCIIOBBIX HEPABEHCTB. ompoc, u/
Fpa(bI/I‘IeCKI/IM METOAOM M METOAOM Pacrio3HaBars KBaJpaTHBIC MUCbMEHHBIH
HWHTCPBAJIOB. HepaBCHCTBa, coZepiKalue HEpaBEHCTBA C OﬂHOﬁ nepeMeHHof/i. KOHTPOJIb
3HaK MOZyJIst Pemath KBagpaTHOE HEPABEHCTBO
rpa)M9ecKUM METOJIOM U METOIOM
2.3 | Cucrembl HEPABEHCTB C OJHOM 4 YcTHbIi https://resh.edu.r
N WHTEpBAIOB. PermaTe KBagpaTHEIC
epeMeHHO. PemeHre TeKCTOBBIX 3a1a4 ompoc, w
C TIOMOIIIBIO HEPABEHCTB, CHCTEM HEPaBEHCTBA, HCIOJB3YsI TpaduuecKue R
HEPABEHCTB npeacTraBieHus. Pemate HepaBeHCTBa, cORTPO
coJieprKallre 3HaK MOIYJIs.
2.4 | HepaBeHCTBO C IByMS IEpEMEHHBIMH. 4 I/I3o6£)a>1<an) pemeime HCpABCHCTBA C YcrHblid https://resh.edu.r
Pemenue HepaBeHcTBa C O/IHOM NCPCMCHHOM 1 CHCTCMBI orpoc,




JIBYMSI ITepeMeHHbIMH. [ papuyeckuit HEPaBEHCTB Ha KOOPAWHATHOW MPAMO#, | MUCbMEHHBIA | U/
METOJI PELICHUSI CUCTEM HEPABEHCTB C 3aIMChIBAaTh PELIEHUE C TOMOIIBIO KOHTPOJIb
JIBYMSI TepeMEeHHBIMHA. CHCTEMBI cruMBoJIOB. OCBaMBaTh U IPUMEHSTH
HEPABEHCTB C ABYMsI IEPEMEHHBIMU HEPaBEHCTBA IIPH PELICHUH Pa3IMIHBIX
3aj7a4, B TOM YHCIIE
MIPaKTHKOOPHEHTUPOBAHHBIX.
PacmiosHaBaTh HEPABEHCTBO C ABYMS
nepeMeHHbIMHU. [IpuMeHsTh
rpau4ecKuii MeTo]] peleHus CHCTEM
HEPaBEHCTB C JBYMsI IEpEMEHHBIMU
Hroro mo pazneny 15
Paspnen 3. YpaBHeHHs1 M HEPaBEHCTBA: yPABHEHUS] U HEPABEHCTBA M X CHCTEMbI
3.1 | bukBanpatHsie ypaBHeHus. [Ipumepst 4 Pewars OMkBaspaTHbIE ypaBHEHHUS. YcrHbIi https://resh.edu.r
NPUMEHEHHUH METOI0B PABHOCHIILHBIX [TpuMeHsATh METOIBI PABHOCHIIBHBIX orpoc, u/
npeoOpa3oBaHUid, 3aMEHBI IEPEMEHHOM, npeoOpa3oBaHui, 3aMEHBI MMCbMEHHBIN
rpaguIecKoro MeToa Npy PEeIICHUH TIepeMEHHOH, TpanIecKoro MeToaa KOHTPOJIb
ypaBHeHM 3-i 1 4-i cTeneHen NIpY pelIeHnY ypaBHEeHuH 3-i u 4-i
cTereHel. PemaTs 1poOHO-
3.2 | Pemenue qpoOHO-palMOHATBHBIX 6 paLHOHAIbHDIE YPABHEHHS 1 YcTHBIH https://resh.edu.r
YPABHEHHi 1 HEPABCHCTB HepaBeHCTBa. Pacrio3HaBath nHeiiHple | OMPOC, u/
yYpaBHEHHS C JIBYMsI IEpEeMEHHBIMHU. THChMEHHbIH
Crpouts rpad MKy ypaBHEHHH, B TOM KOHTPOJIb
YHCIIe UCTIONB3YS IU(POBBIE PECYPCHL.
3.3 | PemeHue cucteM ypaBHEHHH ¢ IBYMsI 6 P , YcTHBIH https://resh.edu.r
. elaTh MPOCTEHIINE CUCTEMBI IBYX
NIepeMEHHBIMH. }’emeﬂne HpOCTvGI/IH.II/IX HeMHCHHbIX YPABHCHHH C 1BYMA orpoc, ) u/
CHCTeM HEJMHEHHBIX ypaBHEHHUH ¢ IBYMS HepeMeHHbIMH. TIPHBOIHTS TTUCEMEHHBIH
nepeMeHHbIMA. ['paduaeckuii meton KOHTPOJIb

pelleHNs CUCTEMBI HEIMHEMHBIX
YpPaBHEHUH € ABYMs IEPEMEHHBIMHU.
Cucrtema IByX HETMHEWHBIX YPaBHEHHH C
JIByMs1 IEPEMEHHBIMU KaK MOJIENb
peanbHOM cUTyaluu

rpaUIecKy0 HHTEPIPETAIHIO
pelIeHNs YPaBHEHHUS C IByMsI
MIEPEMEHHBIMH U CHCTEM YPaBHCHHH C
JIBYMs ICpEMECHHBIMHA. Pemarp
TEKCTOBBIC 3a]]a9H aNTreOpandecKuM
crocoooM. MccnenoBaTh CHCTEMBI




3.4 | Cucrema HemMHEHHBIX ypaBHEHUIT ¢ 4 HEJIMHEWHBIX yPaBHEHUH C YcrHbii https://resh.edu.r
napameTpoM napametpoM. Pemath npocreiiiime orpoc, u/
HEPaBEHCTBA C IBYMs IIEPEMEHHBIMHU M | TIHCEMEHHBIN
UX CUCTEMBI KOHTPOJIb
3.5 | Ilpocrteiinme HepaBEHCTBA C IBYMsI 5 YcrHbII https://resh.edu.r
MEPEMEHHBIMHU U UX CHCTEMBI ormpoc, u/
IUCbMECHHBII
KOHTPOJIb
HWroro no pazneny 25
Paznen 4. Ync/ioBble Noci1e10BaTeIbHOCTH U MPOTPeccHn
4.1 | IloHsiTue YHUCIOBOIA 3 OcBauBaTh ¥ NPUMEHSTH UHJCKCHBIE YcrHbIi https://resh.edu.r
nocnenoBarenbHocTH. KoHeUHbIC 0003HaueHNUs1, CTPOUTH PEUEBbIC orpoc, u/
OeCKOHEUHbIE MOCIEA0BATEIEHOCTH. BBICKA3bIBAHHUS C HCTIOIb30BAHHEM HCHMEHHBIH
OrpaHuueHHas MOCIeI0BaTEIbHOCTD. TEPMUHOJIOTUH, CBSI3aHHO C TIOHATHEM | KOHTPOIIb
MOHOTOHHO BO3pacTaromas nocnenoBatenbHocTH. OnpenessTh
(yOBIBarOIIAs) TOCIIEIOBATEIEHOCTb. BUJIBI [TOCIICIOBATEILHOCTEH:
CnocoOBbl 3a1aHHs OCIIECI0BATEIBHOCTH: OrpaHMYCHHAs MMOCIIEIOBATEILHOCTD,
OIUCATENBHBIN, TAOIMYHBIN, C TOMOILBIO MOHOTOHHO BO3pacTaroIast
(OpPMYIIBI N-TO YIeHA, PEKYPPEHTHBIH (yObIBaromas) MociIeI0BaTEIEHOCTb.
Ananu3upoBaTh GOpMyITy N-ro 4ieHa
4.2 | Apudmerndeckas U reoOMeTpUICCKas 12 T10CIIeI0BATEIHHOCTH WIIH VYcTHBIIT https://resh.edu.r
IIPOTPECCHH. CB?ﬁCTBa YJICHOB 5 DPeKYPPEHTHYIO BopMyJTy H BeHCATs | OTPOC, u/
e
apu(METHUECKOH 1 FeOMETPHYECKOH 3a/IaHHBIX STHMH POPMyIIaMH. KOHTpOIS
nporpeccuil. @opMyJibl CyMMBI IEPBHIX N YcraHaBiInBaTh 3aKOHOMEPHOCTE B
YJICHOB apU(PMETHUCCKOH 1 MOCTPOCHHH MOCIIEI0BATEILHOCTH,
reOMETPHYECKO# IIPorpeccHii €CJIM BBIIIUCAHBI IIEPBBIE HECKOJIBKO €€
4.3 | 3agaun Ha IPOLIEHTHI, OAHKOBCKHE 4 IeHOB. Pacno3HaBaTh VYcTHbI https://resh.edu.r
BKJIAZIBI 1 KpEAUTBI apu(METHYECKYIO U TeoMeTpuueckyro | OMpocC, W
[POIrPECCHH NPH PAa3HBIX CIIOCO0AX TIICHMEHHBIH
3amaHus. Pemars 3ama4u ¢ KOHTPOJIb
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Hpe[[CTaBJ'IeHI/IC 0 CXOOUMOCTH

MOoCJICA0BATCIIbBHOCTHU, O CYMMHUPOBAHUUN

O6eckoHeyHO yOBIBatoIIeH
reOMETPUYECKOM MPOrpeccun

4.5

Merton MaTreMaTU4ECKON UHTYKIIUH.
[IpocTeiimue npumepsl

UCIIONIb30BaHKEM (OPMYJI N-I'0O WieHa
apu(pMETHYECKOH ¥ TeOMETPUIECKOM
MIPOTPECCHH, CYMMBI TIEPBBIX N WICHOB.
N3o6paxkaTh 4ieHBI
TIOCJIEA0BATEILHOCTH TOUYKAaMH Ha
KOOPJIMHATHOU IVIOCKOCTH.
PaccMaTpuBaTh IpUMEpPHI MPOLIECCOB U
SIBJICHUI U3 peallbHOM KU3HHU,
WITIOCTPUPYIOLIHE H3MEHEHHUE B
apu(MeTHYEeCKOi nporpeccu, B
reOMETPUYECKOI ITPOrpeccuy;
n300paXkaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH rpaduuecku. Pemars
3aJja4y Ha MPOLCHTHI, 0AHKOBCKHE
BKJIaJIbl U KPEJUTOBAHHE.
[IpencraBnsaTe GecKOHEUHBIE
MIepHOANIECKUE APOOH B BHAE
O6I)IKHOBCHHI)IX. 3HAKOMHTHCS C
MOHATHUCM CXOAUMOCTH
HOCJIEI0BATENILHOCTH, HAXO/IUTh
CyMMy O€CKOHEYHO yOBIBaroIen
TEOMETPUYECKOM IPOrPECCUH.
[TpumeHsATH METOT MaTEMaTHIECKOH
WHIYKIUHU. 3HAKOMHUTBCS C HCTOPHEH
Pa3BUTHS MaTEMaTHKH.

VcTHbIi
ompoc,
MMICHEMCHHBIN
KOHTPOJIb

https://resh.edu.r
u/

YcTHBIM
omnpoc,
MUCbMEHHBIHN
KOHTPOJIb

https://resh.edu.r
u/

Hroro no pazneny

25

Pa3znen 5. AnreGpanyeckue BbIPaKeHHUs: CTENEHb ¢ PAIIMOHAIbHBIM MOKA3aTeIeM

5.1

Kopens n-ii crenenu. CBoiicTBa KOPHS n-

i creneHu. CTeneHs ¢ parOHaJIbHbIM
IoKazaTejaeM U €€ CBOMCTBa

DopMyJIUPOBATH OIMPENEICHUS KOPHS
Nn-ii CTENEHU U CTEIIEHHU C
paloHaIbHBIM ITOKa3aTeIeM.
IIpumMeHsTh onepannio U3BJICUECHUS
KOpHA N-M CTEINEeHU, UCTIONB3YS MTPU

VcTHbII
orpoc,
MMUCHbMEHHBIN
KOHTPOJIb

https://resh.edu.r
u/




5.2 | ToxkaecTBeHHbIE IPeOOpa3oBaHUs 7 1 HEO0XOAUMOCTH KaIIbKYJISATOP. YcTHBIH https://resh.edu.r
BBIpAXXEHUH, coJlepKalX KOPEeHb n-i BbrunciisTe 3HaUCHHE CTETICHH C ormpoc, u/
crenenu. TOXIECTBEHHBIE palHOHATIbHBIM TOKA3ATCICM. MTUCHMEHHBIH
npeoOpa3oBaHus BBIPAKCHUIA, OueHUBATE SHAYCHUC KOPHA N-ii KOHTPOITh
CTETCHH, 3HAUCHHUE CTETCHH C

COACPKAILMX CTCIICHE C PALHOHATEHAIM palHOHATBHBIM IT0KA3aTENeM LEIbIMU

TTOKa3aTejaeM YUCITAMHU U JECATHYHBIMUA APOOSIMHU.
CpaBHHUBATH U YIIOPSI0YUBATh
paluoHaIbHbIC H UPPAUOHATHHBIC
YHCIa, 3aUCAHHBIC C TOMOIIBIO KOPHS
N-i CTENCHH, CTETICHH C
PAIMOHAFHBIM ITOKA3aTeIIeM.
BBITNONTHATE TOX/ICCTBEHHBIC
npeoOpa3oBaHus BBIPaXKEHHUS,
coJeprKaliero KOpeHb n- CTeneHu,
CTEMEHb C PAOHATBHBIM
MoKazaTesieM. 3HAKOMUTHCS C
HCTOpHEH Pa3BUTHUSI MATEMATHKH

12 1

Pasnen 6. [loBTOpeHue, 00001IeHNe, CUCTEMATH3ALMS 3HAHMI

6.1 | Yucna u BerYMCIIEHHS (3aIIUCh, 8 OmnepupoBath MOHATHEM YUCIOBOTO YcrHbIi https://resh.edu.r
CpaBHEHHUE, IEUCTBUA C MHOECTBa. AKTyalTu3UpPOBATh omnpoc, u/
JEHCTBUTEILHBIMH YHCIIAMH, YHCIIOBAS TEPMUHOJIOTHIO U OCHOBHBIE JIEHCTBHS, | MUCHMEHHHII
TPAMas, HPOLCHTBI, OTHOILICHHIA, CBSI3aHHBIC C YUCIIAMU: HATYPAIbHOE KOHTPOITh
MIPOIOPIINHU; OKPYTJICHUE, TPUOIMKEHHUE,
oleHKa) YKCII0, IPOCTOE U COCTABHOE YHCIIO,

6.2 | TexcToBBIE 3a1a4H (PELICHAE TEKCTOBEIX | 8 ACTAMOCTD HATypaJIbHBIX HHCEIL, VCTHBII https://resh.edu.r
3a/1a4 apI/I(I)MCTI/II{CCKI/IM u NPpU3HAKU ACIUMOCTH, LEJI0C YUCIIO, ompoc, u/
anreOpamdecKiM criocobamm) MOJIyJTb YHCIIa, OOBIKHOBEHHAS U HHCHMEHHELH

JeCATHY- Hast APOOb, CTAHIAPTHBIN BH/T KOHTDOJTb
ymcia, apuhMETHUSCKHI KBaPaTHBII

6.3 | AnreOpanyeckue BhIpaKEeHHs 8 KOpeHb. BBINOJIHATE AeiicTBYS, Vel https://resh.edu.r
(mpeobpa3zoBaHue areOpanuecKux CpaBHMBATb U yNOPAA0YNBATH YHUCTIA, orpoc, u/

BBIPAKCHUH, JOIy CTUMBIE 3HAYECHHUS) NIPEACTABIATh YNCIIA HA KOOPAUHATHON | IMCHMEHHBIM

HpﬂMOﬁ, OKPYIJIATH YHCJIa; BBINIOJIHATD

KOHTPOJIb




6.4

OyHKIMY (IOCTPOCHKE, CBOHCTBA
N3y4YEeHHBIX (YHKIMH; rpaduueckoe
pellIeHUE YpaBHEHUH U X CHCTEM)

10

MIPUKHUJIKY U OLICHKY pe3yJibTaTa
BBIYKCIICHUH. PeraTh npaktuyeckne
3aj1a4H, COZIeprKaIHe MPo- IIEHTHI,
JOJIH, YaCTH, BEIPAXKAIOIIHE
3aBHCUMOCTH: CKOPOCTb — BpeMs —
paccrosHue, IIeHa — KOJIU- YeCTBO —
CTOMMOCTB, 00BEM PabOTEI — BpeMs
— TPOU3BOJUTEIILHOCTD TPY/A.
Pa3bupats peanbHble )KU3HEHHBIE
cutyanuy, Gop- MyJaupoBaTh UX Ha
SI3BIKE MAaTEMaTUKH, HAXOIUTh
peleHue, IPUMEHsIsi MaTeMaTHYeCKU
anmnapar, HHTepPIPEeTHPOBAT
pesynbraTPenath TEKCTOBBIC 3a1auH
apu(METHIECKIM CIIOCOO0M;
U3BJICKAaTh HEOOXOJUMBIC TaHHBIC,
NpeNCTaBICHHbIE B BEpOaIbHOM,
rpagu4eckoM U TaOJIMYHOM BHJIC.
Pewath TeKCTOBBIE 3a/1a4U C TIOMOILBIO
BBEJICHHSI TIEPEMEHHBIX, COCTABIISTh
ypaBHEHHSI, HEPABEHCTBA, CUCTEMBI
YpaBHEHHI 1 HEPABEHCTB MO YCJIOBUIO
3aga4d. OnepupoBaTh NOHATHIMHE:
CTEIeHb C LEJIbIM IT0Ka3aTeleM,
apudMeTHYECKHUI KBaIpaTHbIA KOPEHB,
MHOTOYJICH, anredpamdeckast 1poob,
TOXKAECTBO. BBIMOIHATE OCHOBHBIC
JICUCTBHSL: BBITIOJIHSATH PACUEThI MO
(dhopmynam, IpeoOpa3oBBIBATH LIENbIC,
JPOOHO-pAIIMOHAIbHBIE BBIPAKEHUS U
BBIPOKEHUS C KOPHSIMH,
pean30BhIBATH PA3JIOKEHUE
MHOTOWIEHa Ha MHOXKUTEJH, B TOM
YHCIIE C UCIIOIb30BaHUEM (HOpMyII
Pa3sHOCTH KBaJpaToB, CYMMBI U

VcTHbIi
ompoc,
MMICHEMCHHBIN
KOHTPOJIb

https://resh.edu.r
u/




pa3HOCTH KyOOB, KBafpaTa CyMMbI H
pasHocTH, Kyba CyMMBI M Pa3HOCTH;
HAaXOJAUTh JIOIYCTUMBIC 3HAUCHUS
TIepEeMEHHBIX IS IpOOHO-
panOHaIbHBIX BBIPAXKEHHUH, KOPHEH.
MopnenupoBath ¢ MOMOIIBIO HOPMYIT
pEaJIbHBIC MIPOLECCHI U SIBJICHHSI.
OrnepupoBath MOHITUIME: (YHKIIUS,
rpaduK GYHKIUY, HYJTH QyHKIIH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKH BO3pacTaHUs,
NPOMEXYTKH yObIBaHHsI, HANOOJIbIIICE
Y HarMEHbIIee 3HAUCHUS QYHKINH.
AHaIM3UpOBaTh, CPABHHUBATH,
00CyX/aTh CBOCTBA (DYHKIIHH,
cTpouTh UX rpaduku. OnepupoBarh
TOHATHAMH: TIPSIMast
NPOIOPIMOHAIBHOCTD, 00paTHast
HPOIIOPLUUOHAIIBHOCTD, IMHEHHASL
GbyHKIMA, KBagpaTHYHAs QyHKINS,
napabouia, rurniepoosnia. Mcmnoas3oBarsh
rpaduKu JUIs ONpe/ieieH s CBOMCTB,
MPOLECCOB U 3aBUCUMOCTEH, ISt
peLIeHus 3aa4 U3 JPYruxX y4eOHbIX
NPEIMETOB U peabHOM )KU3HU;
MOJIEIUPOBATH C MOMOIIBIO I'PaUKOB
peabHbIe MPOLECCHl U SBJICHUS
Beipakats popMyaMu 3aBUCHMOCTH
MEX/1y BEINYNHAMH, MOJICITUPOBATh
peaJibHBIE MPOLIECCHI.

Hroro no pazgeny

34

O011ee KOJIMYECTBO YaCOB T10 ITPOrpamMme

136
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