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AnreOpa sBISE€TCS OJHMM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusi: oOHa oOecrneuyMBaeT M3yuye€HUE JPYrHMX JUCHUIUIMH  Kak
€CTeCTBEHHOHAYYHOTO, TaK ¥ TYMaHUTApHOTO IHKIIOB, €€ OCBOSHUE HEOOXOIUMO
JUIS TIPOJIOJDKEHUS oOpa3oBaHHsl M JJs TOBCEIHEBHOW >km3HHU. Pa3Butue y
o0ydJarmuxcsi HAyYHBIX MPEACTABICHUA O TMPOUCXOXKICHUH U CYIHOCTH
anreOpandeckux aOCTpakIyii, crmoco0e OTpakeHUsT MaTeMaTH4YeCKOW HayKon
SBIICHU ¥ TIPOIECCOB B TpUPOAEC U OOIIecTBE, pPOJIM MATeMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAYYHOM TIO3HAHMUM W B TMPAKTUKE CIOCOOCTBYET
(OpMUPOBAHNUIO HAYYHOTO MHUPOBO33PEHHUS U KaUECTB MBINIICHHS, HEOOXOIUMBIX
JUIS aJanTalid B COBpEeMEHHOM IMdpoBoM oobmecTBe. M3yduenune anreOps
o0ecrieunBaeT  pa3BUTHE yMEHHs  HAOMIOAaTh, CpaBHHUBATh, HAXOJIHThH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHUSA, BBIBOIBI, (DOPMYIHpPOBATH
yrBepxacHus. OCBOeHHE Kypca anreOpsl oOecredrBaeT Pa3BUTHUE JIOTHYECKOTO
MBIIUICHUS] OOYYaIONIMXCSA: OHU HCIOJB3YIOT JEAYKTUBHBIC M HHIYKTUBHBIC
paccykaeHus, o00OIIeHne W KOHKPETH3allhi0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mMpeanosaraeT 3HAYUTETBHBIM OO0BEM CaMOCTOSTEILHON
JESATEIIbHOCTH  OOYYaroIIMUXCsl, TMOITOMY CaMOCTOSTEIBHOE peIIeHHuEe 3ajad
00y4JaroIUMUCS SBISICTCS peaTn3aieid esTeIbHOCTHOTO IPUHIIUIIA 0O0yUeHUSI.

B crpykrype mnporpammel y4eOHOTO Kypca «Anredpa» yriyoaéHHOTO
U3y4eHHUs] OCHOBHOE MECTO 3aHMMAIOT COJAEPIKATEIbHO-METOUYECKUE IJTMHHU:
«Yucna W BBIUYUCICHUA», «AJNreOpanyecKkue BBIpAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHKimm». Kaxmas w3 3THX CcolepiKaTeabHO-METOIUICCKIX
JVHHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYCHHS Kypca, B3aUMOJCHCTBYS C
JIPYTUMHU €ro JHHUSAMHU. B Xome u3ydeHHs Kypca OOydYarOIIMMCS MPUXOIUTCS
JIOTHYECKHU PACCYXKIaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsI3M
C 3TUM B TIpOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTro
o0pa3oBaHMsi ¥  CIIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYaIOMUMHKCS  OCHOB
YHHUBEPCAIFHOTO MaTeMaTH4eCKOTo si3bika. CoepiKaTelIbHOW W CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «AunreOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHHM «YucClia W BBIYUCICHUS» CIY)KUT OCHOBOW JJIA
JATBHEHIIET0 M3YYCHUS MATeMaTHKH, CIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BAThCS ATOPHUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE Ha ypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH W HUpPPAIMOHAJIBHBIMUA 4YHCIIaMH, (HOPMHUPOBAHHEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BIPAKEHUSD)
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYECKOro ammapara, HeoOXOAUMOTro Uil pPElIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peadbHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBI MaTepuad TPYHNIOUPYETCS BOKPYT  palMOHAIbHBIX
BbIpaKeHU. AnreOpa JEMOHCTpUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa JJis
MOCTPOEHUSI MAaTeMaTHYEeCKUX MoJieNiel, OMHCaHusl IMPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaun oOyueHus anreOpe BXOIAT TakXkKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, IS
OCBOEHHUSI Kypca UWH(MOPMATUKH, W OBJIAQJCHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs!, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxxanue (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJIEHUN B MPUPOJIE
u obuiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4aroIIUXCA
YMEHUS UCTIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIbHbIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, Tpauiueckoro, BHOCHT BKJIaJd B (OPMHUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPHI.

VYriny6néHnbiit Kypc anreopbl XapaKTepu3yeTcs U3yYeHUEM
JOTIOJTHUTEBHOTO TEOPETUYECKOT0 armnapaTa M CBSI3aHHBIX C HUM METOJ/IOB
pemieHust 3anad. AunreOpa SABISETCS SI3BIKOM I ONUCAaHUA OOBEKTOB H
3aKOHOMEpPHOCTEH, CIYKUT OCHOBOM MAaTeMaTH4YeCKoro monenupoBanus. [lpu
3TOM CcaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYKJICHHS, Pa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM M y4yaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OAHO M3 BEAYIIUX MECT B
(bopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMUS:
«Yucna ¥ BBIYUCICHUA», «ANredOpanyecKkue BbIPAXKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKLIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Panmonanehele umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAIIBHBIMU YUCIIaMU. UnciioBas npsiMasi, MOAYJIb YHCIIA.

CreneHbp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON ITO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekCTOBBIX 3a7au apupMeTHUECKUM criocooom. Pemenne 3anay u3
peaIbHOM MPAKTUKU Ha YacTH, Ha JPOOU, Ha MPOLIEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH IpH pELIEHUM 3a]ad, pEIIeHHE 3aJad Ha JBW)XKEHHE, padoTy,
NOKYTKH, HAJIOTH.

JemuMmocTts nenbix uncenr. CBONCTBA IETMMOCTH.

[IpocTeie m cocraBHble uucna. YErHple W Hed€THblE uncna. [IpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEIACHUS LEIBIX YHCEII IIPU PELIECHUU 3a1a4 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpmmii 00muii AenuTens U HanMEHbIIee 00IIee KpaTHOE ABYX YHCEIL.
B3anmHuo npocteie uncna. Anroputm EBkimnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpalluy HaJl OCTaTKAMH.

AsreOpanvecKue BbIPAKEHUS

BelpaxkeHre C IEpEeMEHHBIMU. 3HA4YEHUE BBIPAKECHHS C IIEPEMEHHBIMU.
[IpencraBneHue 3aBUCMMOCTH MEX]Ty BETMYMHAMHU B BHJIE (POPMYIIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTeOPaueCKUX BBIPAXKCHUI.
JloKa3aTenbCTBO TOXKIAECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OMHOYICHA.

MHorounensl. MHorowieH crangapTHoro Buja. CTeneHb MHOTOYIEHA.
CrnoxeHne, BBIYMTAaHUE, YMHOKCHUE W JIeJeHue MHoOrowieHOB. [IpeoOpa3oBanue
LEJI0T0 BhIpaXeHus1 B MHOrowieH. KopHu MHOrOuieHa.

DopMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXEHHH, KyO CyMMbl M KyO pa3HOCTH [BYX BBIP@XXEHHUI, pa3HOCTb
KBaJIpaTOB JIBYX BBIPDQXECHHUI, NPOU3BEIEHUE PA3HOCTU M CYMMBI JABYX
BBIPQXEHHI, CyMMa U pa3HOCTh KYOOB JIBYX BBIPa)KEHUH.

PaznoxeHne MHOrouneHa Ha MHOXKUTENN. BbeiHECEHHE 001ET0 MHOXKUTENS 32
CKOOKHU. MeTos rpynnupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ o1HOM nepeMeHHoi. Kopenb ypaBHeHusi. CBOMCTBA ypaBHEHUN
C OOHOM IIepEeMEHHOM. PaBHOCMIBHOCTP ypaBHEHMH. YpaBHEHHE  Kak
MaTeMaTU4YeCcKasi MOJENb PEaJIbHON CUTYaLNH.



JluHeniHOE ypaBHEHHE C OJHOM NEPEMEHHOW. UMCI0 KOpHEW JIMHEWHOTO
ypaBHEHMs. PemeHne TEKCTOBBIX 3aad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHelHOe ypaBHEHHE, COIEPIKAILEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk JIMHEHHOro YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YPABHEHUW C JBYMS TI€PEMEHHBIMH.
I'padmyeckuit MeTOn pemieHus CUCTEMbl JMHEMHBIX YpPaBHEHUW C JABYMs
nepeMeHHbIMH. PellieHne cucTteM JIMHENMHBIX YPaBHEHHH C ABYMs EPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM ciokeHusa. Cucrema AByX JIMHEMHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMU KaK MOJENb PEATBHON CUTYAIUH.

DOyHKUIMHA

Koopaunara Touku Ha npssMon. UucnoBele TpoOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpsimoyrosibHasi cucreMa KoopauHaT. AOcuucca M OpJAMHATa TOYKH Ha
KOOPJIMHATHOM MockocTH. [Tpumepsl rpadukoB, 3agaHHbIX GopMynamu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMH.
Oynkuus Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. Ob6nacte
omnpejaesieHuss U oOjacTh 3HadyeHW GyHKIUU. CrocoObl 3amaHus (QYHKIUU.
I'padux dynkuuu. [ToHATHS MakcuMymMa U MUHUMYyMa, BO3pacTaHusi U yObIBaHUS
Ha IPUMEPAX PEATbHBIX 3aBUCHMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueinoi Qynkuuu. I'paduk
bynkiuu y = |x|. Kycouno-3agannbie QyHKIUU.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBanparusie kopHH. AprudmMeTnyecKkuii KBapaTHBIA KOPEHb U €r0 CBOICTBA.
[lIorsaTE MppanMOHAIBHOrO 4Mcia. J[eMcTBUSA C UPPALMOHAIBHBIMU YHMCIIAMM.
CBoiicTBa 1€MCTBUI C UPPAaLIMOHATIBHBIMU YiciIaMi. CpaBHEHUE UPPALIMOHATIBHBIX
YHCElL.

IIpencraBieHnss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHbIX, LEJbIX, PALHOHAIBHBIX, JEWCTBUTENbHbIX 4ucen. CpaBHEHHE
yuces. YucmoBble TPOMEKYTKHU.

Hencteua ¢ ocrarkamu. Ocrtatku creneHed. I[IpumeHeHnme OCTaTKOB K
PELICHUIO YPAaBHEHUH B LEJIBIX YNCIAX U TEKCTOBBIX 3a]a4.

PasMmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
oKpy»aroueM Mmupe. CTaHIapTHBIA BUJL YUCIA.

AJiredpanyeckue BbIpaKeHUs

Anrebpanueckass poOb. JlomycTUMblEe 3HAYEHUS NMEPEMEHHBIX B JPOOHO-
palMoHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanueckodl JIpoowu.



CroxxeHue, BBIYMTAHHE, YMHOXXEHHE U JelIeHHEe aireOpandeckux ApoOei.
Brinenenue nenoit wactu anredbpandeckoit 1poou.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeoOpa3oBaHus
palMOHAIBHBIX BBIPAYKECHUN.

JlomycTuMblEe  3HA4YEHMsSI IIEPEMEHHBIX B  BBIPAXKCHUAX, COJEpXKAIIMX
apudmeTnyeckue KBaApaTHble KOpPHH. TOXJECTBEHHblE MpPeoOpa3oBaHUs
BBIPXEHUH, coepKaluX apupMeTHIeCKre KBaJApaTHbIe KOPHU.

Crenenp C 1enplM mokasateneM U e€ cBoiictBa. [IpeoGpasoBanue
BBIPAKECHU, COAECPKALIUX CTEICHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAJAPATHOIO YpPABHEHWS.
KonnuecTtBo AeHMCTBUTENIBHBIX KOPHEN KBAJAPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHEHHs1, CBOAMMBIE K JIMHEHHBIM YPAaBHEHUsAM WM K KBaJIpaTHbIM
ypaBHeHUsAM. KBagpaTtHoe ypaBHEHME C mapaMeTpoM. PenieHne TeKCTOBbIX 3a4a4 ¢
IIOMOUIBIO KBAJIPATHBIX YPABHEHUHU.

JpoOHO-palinoHanbHble  ypaBHEHUs. PemieHue  1poOHO-palioHaIbHbBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIBIO JIPOOHO-pAlMOHATBHBIX
ypaBHEHUH. ['paduueckas MHTEpIpeTaus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMHU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepageHnctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClI0KeHHE
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHWBaHWE 3HAYEHUS BBIPAKEHUS.
JI0Ka3aTenbCTBO HEPABEHCTB.

[ToHsATME O pENICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €r0 PEIICHUMU.
PemieHre nuHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IIEpEeMEHHOW. PemieHue TEKCTOBBIX 3amad ¢
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJJHOW IIEPEMEHHOM.

DyHKIUU

OOnacTh onpesiesieHuss U MHOXECTBO 3HaUeHUN QyHKIH. CrocoObl 3a1aHus
¢ynkuuit. ['padux pynkun. Urenue cBoilcTB GpyHkiuu no e€ rpaduxy. [Ipumepst
rpaukoB PyHKINHA, OTPAKAIOIINX pEaIbHbIE IPOLECCHI.

Jluneiinas Qyskuus. DyHKIUM, ONKMCHIBAIOIIME TPSMYIO U OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, X TPapUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u nx cBoiicrsa.
KycouHno-3aanHble hyHKINN.

9 KJIACC

Yucjaa v BLIYUCICHUSA



Kopenp n-i1 cremeHn u ero cBoiictBa. CrTeneHb C palMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnecTBeHHblE NpeoOpa30BaHUs BBIPAKEHUN, COJAEP)KAIIMX KOPEHb n-U
cTeneHu. TOXIECTBEHHbIE IPE0Opa30BaHusl BBIPAKEHUH, COAEepKAIIUX CTEIEHb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatneii tpé€xuneH. KopHm kBampatHoro tpéxunena. Pasnoxkenue
KBaJIPaTHOTO TPEXWICHA HA JIUHENHBIE MHOXKHUTEH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHus. [Ipumepsl IpUMEHEHUN METONOB PAaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, rpaUuecKoro MeTojJa MpH PEIICHUU
ypaBHEeHUH 3-ii u 4-11 CTENEeHEe.

Pemenne qpoOHO-palnOHAIbHBIX YPAaBHEHUH.

Pemenue cucreMm ypaBHEHMI C AByMs IIEpEMEHHBIMU. Pemenne npoctenmmx
CUCTEM HEJNMHEWHBIX YpaBHEHHM C OByMs NepeMeHHbIMHU. ['paduyeckuii mMeron
pELICHNs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHMH C JIByMs nepeMeHHbIMU. Cucrema
JIBYX HEJIMHEVMHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYAaLUH.

HucnoBsle HepaBeHCTBA. PemieHue JIMHEHHBIX HEpaBeHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHple HepaBeHCTBA C OOHOM IepeMEeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Irpa)MueCKUM METOJOM U METOJO0M MHTEPBaIOB. MeTO MHTEpBAIOB
JUIsl pallMOHAJIBHBIX HEpPaBeHCTB. [IpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

Pemenune TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCcTBO ¢ aByMsl NepeMEHHbIMU. PernieHue HeEpaBeHCTBA C JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C ABYMs MepeMeHHbIMH. [‘paduueckuit
METOJI PELICHUS] CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKUIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hynu — QYHKIOUH,  ITPOMEXKYTKU
3HAKOIIOCTOSIHCTBA (DYHKIIUHU, MPOMEXKYTKHA BO3pACTaHHsI M YOBIBaHUS (PYHKIIMH,
4ETHBIC ¥ HEUETHBIE (PYHKIINH, HAUOOJbIIIee U HAMMEHbIIeE 3HAUCHUS] (PYHKIIHU.

KBagpatuunas ¢yakuus u e€ cBoicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUYHOM  (QyHKuMM Uit pemeHus 3agad.  l[loctpoenue  rpaduka
kBagpatuuHol ¢yHkiuu. Ilomoxxenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBUCHMOCTH OT e& ko3 duuuentos. I'padukn byHkumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. Tloctpoerne rpaduKoB BHYHKIHI C MTOMOLIBIO PEOOPA3OBAHHMIL.

JpoOHo-nunelinas ¢pyHkuus. MccnenoBanue QyHKIINMA.

DyHKIWs y = X" ¢ HATYpaJIbHBIM MOKa3aTeseM 1 1 e€ rpaduk.

YucJioBbIE MOCIE10BATEILHOCTH U MPOrPecCum



[Tonsitue umcnoBod mocienoBaTenbHOCTH. KOHEeuHbIE W OECKOHEYHBIE
nocienoBaTenbHOCTH.  OrpaHMuYeHHas  IOCJIEN0BATENBHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mociieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEIbHOCTH: ONUCATEIbHBIM, TAOJUYHBIN, ¢ MOMOIIBIO (POPMYIIBI 7-TO
YJIeHa, pEKypPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccuu. (CBOHCTBa UJICHOB
apu(pMETHIECKON © TeoMeTpudecKkoi mporpeccuit. Dopmynbl 7-TO dIeHa
apu(pMETHIYECKON M TeoMeTpUYecKor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHYECKON M TeOMETPUUYECKON Mporpeccuil. 3alauyn Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHne O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHUHU
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON IPOrPECCHH.

Meroa MaTeMaTU4eCKON HHAYKIMH. [[pocTenine mpumepsl.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YYEGEHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YOTCS B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUSA:

IPOSIBICHUEM HMHTEpeca K IPOLNUIOMY H  HACTOSALIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPYA0OBOT0 BOCIIUTAHHUS:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJSl YCHEHIHOW Mpo¢ecCHOHAIbHON
NESATEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHHUEM MHIUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, pPacCyX AEHUHA, YMEHHIO BUJAETbH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHocCTEeH HAYYHOI'O MO3HAHUA:

OpHUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak c@epbl 4YelloBEYEeCKOU
JEATEIbHOCTH, JTANoOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul PA3BUTHUS LIMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEeMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAaHUS MHUPA, OBJIAJICHUEM HaBbIKAMU MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmuTaHHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1aTOMOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEICHHsSI  3J0POBOTO  o0pa3a JKu3HU  (3J0pOBOE  IHTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (umdeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa Jpyroro 4ejaoBeKa;

7) 3K0JIOrn4eCKOro BOCIMTAHMS S

OpPHUEHTAIMEN HA TPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM ISl PELICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIIel cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [JI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
rJ100aJbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pE3 MPAKTHUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JIESTEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOMMOCThI0O B (POPMUPOBAHMUU HOBBIX 3HAaHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUIIOTE3bI 00 0OBEKTAX W SIBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEMbIE pEIICHUs W JEWUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PUCKH U
MOCJEeACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOGHUS MpOrpamMmbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero obpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECS OBJIaJICHHEM YHUBEPCAIbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKATHBHBIMU
JEWCTBUSMU M YHUBEPCATLHBIMU PETYJISTUBHBIMA ACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHATUH, OTHOIICHWA MEXIy TMOHATHSIMHU, (OPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMUSI /111 000OIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;



BOCIIPUHUMATh,  (opMyIupoBaTh U  TPEOOpPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JAHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (IpsIMbIE M OT
IPOTUBHOTO), TPOBOJIUTH CaMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHUX
(dakToOB, BBHICTPAWBATh APTYMEHTAIUIO, MPHBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIHH, OOOCHOBBIBAaTH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHHS, BHIOMpaTh HamOoJiee  MOAXONAIUH ¢ yd4€ToM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaTelbCKUe 1eHCTBUA:

WCIIOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MPoOJeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apTryMEHTUPOBATH CBOO TIO3UINIO0, MHCHHUE;

MPOBOJUTh IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY JKCIIEPUMEHT,
WCCIICIOBAaHNE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (POPMYTUpPOBaTh OOOOIICHHUS W BBIBOJBI 1O pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS, HCCIEAOBaHUS, OKCIEPHUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHUIA;

IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOllecca, a TaKkKe BBIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIISAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTh HWHGOpPMAIHK, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO PA3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (QopMy TmpencTaBieHHs HWHGOpPMALMA U HWUIIOCTPUPOBATH
perraeMpie 3a/1a4u CXeMaMu, TuarpaMMaMu, HTHOU rpaduKoi U MX KOMOWHAIIHSIMU;

OIICHMBATh HAJEKHOCTh MH(POPMALIUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIHLHO.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe el CTBUS



BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeNsIMH  OOIIEHUs], SCHO, TOYHO, IPaMOTHO BBbIpa)XKaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XONIy PEIICHHs 3a1adH,
KOMMEHTHPOBATH TIOJIYYCHHBINA Pe3yIbTaT;

B X0/€ OOCYXIEeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha TOHUCK
pellIeHus, COMOCTABIATh CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHHUKOB
auanora, oOHapy)KMBaTh Pa3IMuMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dopMyIHUpOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4YETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEH ayIUTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboTel TpHM peUmICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, MNPUHUMATh Ieib
COBMECTHON JEeSATENbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BuAbl paboT, HOroBapuBaThCs, 00CYXIaTh MPOIECC U Pe3yibTar
paboTbl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUSA C JPYTMMU YICHAMH KOMAaHJIbI, OIICHWUBATH
KayecTBO pe3yjibTaTa M KaueCTBO CBOETr0 BKJIaga B OOMIMA pe3yJabTaT IO
KpUTEepUsM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranuzanus:

BBISIBIISATh MPOOJIEMBbI JIJISl PEIICHHS B JKM3HEHHBIX M y4E€OHBIX CHUTyallUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOIX0JAX MPUHATUS pelieHUu (MHIMBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEMmIeHUS ¢ YYETOM HMEIOIINXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHuit ¢ ydéToM HOBOM MH(poOpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CrIoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelieHus: MaTeMaTUYeCKOM 3aJjau, CAMOMOTHUBALIUU U PEIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OILICHMBATh COOTBETCTBUE Pe3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUUUHBI JOCTUKECHHS WM HEOCTHXKEHUS 1I€TH, HAXOAUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIPXaTh AMOLMUHM NPU U3yYECHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIIeHUS 3a/1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yuyeHus B 7 kjacce 00y4aromuics MOJYyYUT CIEAYIOIIUE MPEAMETHBIC
pe3yJbTaThI:

Yucaa v BIYMCICHUSA

PannonanbHbie yncna.

[lepexomuTh OT 0AHON (HOPMBI 3amMKUCH yucen K Apyrou (mpeoOpa3oBbIBAaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHIATUS MHOXKECTBA HATYPAIbHBIX YUCEI, MHOXKECTBA LEJIBIX
YHCEJI, MHOXECTBA PALNMOHAIBHBIX YHCEN IPHU PELUICHUH 3a7ay, HPOBEICHUU
pacCy’IEHNUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3alMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W THUCHBMEHHBIE TPHEMBI, apU(PMETHUECKUC
JEUCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCIOJIb30BaTh CBOMCTBA YMCEN U IMTPaBUiIa
JNIEUCTBU, TPUEMBI PALIMOHAIIBHBIX BBIYMCIICHUM.

BBINONHATH NEWCTBUA CO CTENIEHSIMU C HATYPAJIbHBIMHU IMOKA3aTEISAMHU.

HaxonuTe 3Haue€HMs YHUCIOBBIX BBIPAXKCHUHM, COJCPKAIMX PALUOHAIBHBIE
YuCia W CTEMeHH C HaTypalbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CIOCOObI ¥ MPUEMBI BBIYMCIICHHUSI, COCTABIIATh U OLIEHUBATH YMCIIOBBIE BHIPAKEHUS
P pEeLUICHUHU PAKTUYECKUX 3a/a4 U 33/1a4 U3 JPYTUX YUeOHbIX MPEIMETOB.

OkpyryiIiTh  4yMclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MIPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPHUKHJIKY M OLEHKY pe3yibpTara
BBIYMCJICHUN, OLIEHKY 3HAYEHWW YKCIIOBBIX BBIPAKEHUM, B TOM YHUCJE IIpU
pPELIEHUH MPAKTUYECKHX 3a7a4.

Pemate TekcTOBBIE 3alauyd apUPMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TAONHIIBI, CXEMBbI, YEPTEXKH, IPYrHE CPEACTBA MPEACTABICHHUS JaHHBIX TPU
pELICHUY 3a1a4.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIECHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MNPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PELICHUS 3aJa4 C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



JlemuMOoCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JICIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CyMMbI U IPOU3BEICHUS LIETIBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYPAJIbHbBIE YUCIIA.

CB0oOOIHO omepupoBaTh MOHATHUSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxomuth Hambonbmuii OOIIMI JenWTeNh M HaWMEHbIIEe 00Iee KpaTHOE
YUCeJ U UCIIOJIb30BATh UX MPU PELIECHUHU 337a4, IPUMEHATh AIrOpUuT™M EBKIHaa.

OnepupoBaTh NOHATHEM OCTaTKa MO MOAYJI, IPUMEHITh CBOMCTBA
CpPaBHEHHUH IO MOJYJIIO.

AuredpanyecKue BbIPpaKeHUA

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIHMKY, TPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHHUIX
MEPEMEHHBIX.

Wcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BbIPAXKEHUH, TOKa3bIBATh TOXKIECCTBA.

MHoOrouneHs!.

BremmonHsaTe  mpeoOpa3oBaHUsS — IEJIOTO  BBHIPAKEHHS] B MHOTOWICH
MPUBEIACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BoInonHTh 1eicTBUS (CI0KEHUE, BBIUYUTAaHUE, YMHOXKEHUE) C OJHOUYICHAMU
U C MHOTOWICHAMH, TPUMEHATh (POPMYIIbl COKPAIIEHHOTO YMHOXKEHHUA (KBaJpaT U
KyO CyMMbl, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JIsl YIIPOIIICHUS BRIYUCIICHUH.

OcCylIecTBISATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOULIEro MHOMXUTENSI, TPYNIUPOBKU CIAraeMbiX, TPUMEHSS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUS.

[TpumeHsaThs mpeodpa3oBaHUs MHOTOWICHOB JIJIsSI PEIICHUS PA3IUYHBIX 3a/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypajdbHBIMU MOKa3aTEIsIMH JIst
npeoOpa3oBaHUsI BEIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOM IIEPEMEHHOM, MPUMEHSs NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsTts, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TonOupaTe npuMepbl Map YKCEN, SBISIONIMXCS PEHICHUEM JUHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMH.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadHK JTHHEHMHOTO ypaBHEHHUS C
IBYMsI TEPEMEHHBIMH, MOJIB3YACh TpaduKOM, MPUBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHUH.

PemaTe cucteMbl IByX JIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiath JWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJadl, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBINA Pe3yJIbTar.

DyHKUIMHA

Koopnunate! u rpaduku.

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 38 IaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATh YUCIOBBIEC TPOMEKYTKH Ha
are0panyeckoM si3bIKe.

OTmedaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPMHATAM.

OyHKIUH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnuceiBaTh C TMOMOLIBIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYEHUIO €€ apryMeHTa.

[TornmaTe rpadudeckuii crocod MPEACTABICHHUS W aHaM3a WHOOpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (GYHKUMNA g aHaiu3a TpaduKoB peabHBIX
3aBUCHUMOCTEN (HYIW (YHKIMH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA (YHKIUH,
IPOMEXYTKA BO3pacTaHus M yObIBaHUS (DyHKUIMH, HauOOJbIIee M HaWMEHBIIEE
3Ha4YeHUs PYHKIIUN).

Hcnonb3oBaTh rpaduku AJi UCCIIETOBAHUS MPOLECCOB U 3aBUCUMOCTEH, MPU
pelleHny 3a7a4 U3 JPYyrux y4eOHbIX IPEIMETOB U pealbHOM KU3HHU.

K konIry oOyueHust B 8 kj1acce oOyJaromuiics MOJTyduT CASAYIONTUE MPeIMETHbBIC
pe3yJIbTATHI:
YucJia 1 BbIYUCJIEHUS
HppanmonanpHbIe YuCa.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHOJKECTB.
CB00OOHO OTepUpPOBATh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(METUICCKUIMA
KBaJIPaTHbIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YyST ~ TPU  HEOOXOJUMOCTH  KaJIbKYJIATOD, BBIMIOJIHSATh



npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBagpaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCesl ISl CPABHEHUS, OKPYIJIEHUs] U BBIUMCIEHUM, N300paxkaTh AEHCTBUTEIbHBIE
Y1CJIa TOYKAMU HA KOOPJAMHATHOMN MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBIO JIECATUYHBIX
apobeit u creneHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
peanbHBIX BEJIMYMH C UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

J1emuMoCTb.

CB0OOOJHO oOmepupoBaTh MOHATHEM OCTaTKa [0 MOJYJI0, IPUMEHSTH
CBOMCTBa CPaBHEHUW IO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBbI U MPOU3BEACHUS 110
JAHHOMY MOAYJIIO.

AsreOpanvecKue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BHIPAYKEHUSI.

Haxomuth gomyctuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPAKEHHUSIX.

[TpuMeHsATh OCHOBHOE CBOMCTBO PAIlMOHAIILHON APOOH.

BhinonHATe npuBeneHne anredpanyeckux apo0el K o0lieMy 3HaMEHaTeNto,
CJIOKEHME, YMHOKEHHE, JIEJIEHNE AIreOpandeckux Jpooei.

BoInomHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAllMOHATBHBIX BBIPAKECHHI.

[TpumensTs mpeoOpa3zoBaHUs BBIPAXKEHHUM AJIs PEeIICHUs Pa3INyuHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PECAIBHON ITPAKTUKH.

CreneHu.

[IpuMeHATh TIOHATHE CTENEHM C LEJNbIM  II0KAa3aTeJIeM, BBIIOIHATh
npeoOpa3oBaHus BbIPAXKEHH, COEPIKAIIUX CTENIEHH C LEIbIM TOKA3aTEeNIEM.

HppauroHaabHbIe BbIPAXKEHUS.

HaxonuTe 1omycTrMbIe 3HAYEHUS IEPEMEHHBIX B BBIPAKECHUAX, CONEPIKAIIUX
apu(meTnyeckue KBaJpaTHble KOPHHU.

BoimonusaTe mpeoOpazoBaHusi UPPALMOHATIBHBIX BBIPAKEHUN, HCIOIB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEPABEHCTBA

PemaTe xBaspaTHbIe ypaBHEHUS.

Pemars 1poOHO-paliMOHaIBHBIE YPaBHEHMSL.

Pewate JnMHEWHbIE ypaBHEHUS C NapaMeTpPaMH, HECIOXHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMH.

[IpoBoanTh HccnenOBaHUs YPABHEHUM M CUCTEM YpaBHEHHUM, B TOM YHCIE C
OPUMEHEHHEM TIpapUUecKuX TNpPEACTaBICHUN (yCTaHABIMBATh, MMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, U
npouee).



[lepexoauTh OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anreOpandeckoi
MOJEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYECHHBIN pe3ynbTar.

[IpuMeHSATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLICHKHU,
pemaTh JUHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM W HMX CHCTEMBI, J1aBaTh
rpaduyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[lonumaTh ¥ MCHONB30BaTh (HYHKIIMOHAIBHBIE MOHATUS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O0O3HAuUEHUsI), OMpEAETATh 3HAueHUE (YHKIHMU IO 3HAYCHHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (YHKIUU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUHN , ONKUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH IO
e€ rpaduky.

K koHIly 00yuyeHus B 9 kiacce 00y4aromuics MOMyUUT CIETYIOIINE TPeIMETHBIC
pPE3yIbTaTHI:

Yuciia 1 BIYHCICHUSA

CB0OOOJHO oOmepupoBaTh MOHATUSIMM: KOPEHb H-H CTEIEHH, CTENEHb C
palMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAWTh KOPEHb H-U CTENEHH, CTENEHb C
palroHaIbHBIM TOKA3aTeJIeM, HCIONb3ysS MPU HEOOXOTUMOCTH KaJbKYISATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHH, CTEIIEHU C PAL[MOHAIbHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXECTBA JCHCTBUTENIBHBIX UYUCEI IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKACHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPAIOYMBATH JICMCTBUTENbHBIE 4YHCIIA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKHUAKY PE3yJbTaTa BBIYMCIECHUM, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AnredOpanvecKue BbIPaKEHUS

CB0OOOHO OMEpUPOBATh MOHATHEM KBAAPATHOTO TPEXUWICHA, HAXOAMTH
KOpPHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBaipaTHBIM TPEXUIICH HA IMHEWHBIE MHOKHUTEIIHN.

YpaBHeHUS U HEPABEHCTBA

Pemars JIMHEHHBIC W KBAAPATHBIE YPAaBHEHUSA, YPABHEHHUs, CBOAALIUECA K
HUM, TpOOHO-PAlIMOHAIBHBIE YPABHEHHUS.

Pemars HECI0KHBIE KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pemrats nuHElWHBIE HEPAaBCHCTBA, KBaJpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHHE HEPABEHCTB HA YUCIOBON MpPSMOH,
3aIIMCHIBATh PELICHNUE C IIOMOILBI CUMBOJIOB.

Pemars cucrempl AByX JIMHEMHBIX YpaBHEHHW C JIBYMs IEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBIACTCS JINHEUHBIM.

Perrats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C IIapaMETPOM.



[TpuMeHsTh METObI PaBHOCHIBHBIX IPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToa NMpM pelieHny ypaBHeHUu! 3-i u 4-i1 cTeneHei.

Pemwate cucremMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOLIUE KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pEILICHHE CUCTEMBI
HEPAaBEHCTB HA YMCIIOBOW MPSIMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemate ypaBHEHUWs, HEpaBEHCTBA M HX CHUCTEMbl, B TOM YHCIE C
OTpaHUYEHUSIMU, HAIPUMED, B LEIBIX YUCIIAX.

ITpoBoAMTH HcCIENOBAaHUS YPABHEHUN M CUCTEM YPaBHEHMM, B TOM YHUCIE C
OpPUMEHEHHEM TIpaUyecKUX TNpPEACTaBICHUN (yCTaHABIMWBATh, HMEET JIU
YPAaBHEHHUE WJIM CUCTEMA YPaBHEHUI pELIEHUs, €ClIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI1, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MAaTeMaTHYECKOW MOJENM pEeaJbHOM CHTyallMM WIM NPUKIAJIHOM 3aJauH,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

CB0OOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, TIpauk
(GyHKIMM, TMpsMas IPONOPLUUOHAIBHOCTb, JIMHEHHas (QYHKUMsS, oOpaTHas
MIPOIIOPIIMOHAIEHOCTE, Tapadosta, runep0Ooia, KyCOUHO-3a1aHHast PyHKITHS.

HccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKIIUMA:
0o0JacTh ONpPENEIECHNUs, MHOXXECTBO 3HAYEHWMM, HyIUW (YHKLIUH, OPOMEXYTKU
3HAKOINIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHUsl MW yObIBaHUsS, UETHOCTb U
HEYETHOCTb, HANOOJIbIlIEE U HAMMEHbILIEE 3HAUEHUSI, ACUMIITOTHI.

Pacnio3naBath kBagpaTHuHyl0 (QYHKLHUIO 1O (HopMyIie, MPUBOIUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars moyiokeHue rpaduka KBaApaTUYHONM (YHKIUU B 3aBUCUMOCTHU
oT e€ Ko PUIMEHTOB.

Ctpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHCHIBATH  CBOWMCTBA
KBaJIpaTUUHON pyHKIMHU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JIsl pEIICHUS 3a/1a4.

Ha nmpumepe kBagpaTudHON QyHKIMHU CTpoUTh rpadux dbyHKIuu y =af(kx +
b) + ¢ ¢ momorikIo MpeodpazoBaHuil rpaduka GyHKIUHN y=f(X).

WnmoctpupoBaTh ¢ MOMOIIBI0 Tpaduka peadbHyI0 3aBUCUMOCTb WM
IPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMeTndeckasi 1 reoMeTpruuecKas MPoOrpeccun

CB0OOJHO ONIEPUPOBATH MOHATUSAMU: MIOCIEAOBATEIBLHOCTD, apUPMETHUECKAS
U TE€OMETPUYECKAs IIPOTPECCUM.



3amaBaTh MOCJENOBATEILHOCTH PAa3HBIMH CIIOCOOAMU: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKyPPEHTHBIM.

BrImonHATE  BBIYUCICHUS €  WCHOJBb30BaHWUEM (GopMysn »n-ro  diieHa
apu(MeTHIeCKON U TEOMETPUUECKOMN MPOTPECCHIA, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEILHOCTY TOYKAMHU HAa KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCJTEIOBATEILHOCTSIMU, B TOM
qHCIie 334U U3 PEANbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

PacrioznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIEI0BATEILHOCTEH, MOHOTOHHO
BO3paCTaIOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HmeTh mpeacTaBiieHrne 0 CXOUMOCTH MOCIIEA0BAaTEeILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TIPOTPECCHH.

[TpumMeHsaTh METO MaTEMATHYECKOW WHTYKIIUH TIPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Kosan4yecTBO 4acoB

duaekTpoHHbIe (HU(pPOBHIE)

Ne n/m Konrtpoabnbie IIpakTnueckue
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE PecypChl
padoThI padoThI
) YUCJIA U BBIYMCIIEHUA. 1 1 https://lesson.academy-
PanmonanesHble uncia (OBTOpEHUE) content.myschool.edu.ru/02.2/07
OVYHKIIMN. KoopauHatsl 1 https://lesson.academy-
2 17 1
rpaduku. OyHKIIH content.myschool.edu.ru/02.2/07
AJITEBPAMYECKHUWE BbIPAXKEHUW . https://lesson.academy-
3 7
Bripaxenus ¢ nepeMeHHbIMU content.myschool.edu.ru/02.2/07
4 YPABHEHUA 1 CUCTEMBI 10 ) https://lesson.academy-
YPABHEHUI. Jluneiinsie ypaBHeHuS content.myschool.edu.ru/02.2/07
UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ https://lesson.academy-
5 6
HATypaJIbHBIM ITOKa3aTeemM content.myschool.edu.ru/02.2/07
6 AJITEBPAMYECKHUWE BbIPAXKEHUW L. ” | https://lesson.academy-
MHorouneHsl content.myschool.edu.ru/02.2/07
7 AJITEBPAMYECKUWE BBIPAXKEHW . 14 1 https://lesson.academy-
DopMyIIbl COKPALIEHHOTO YMHOXKEHUS content.myschool.edu.ru/02.2/07
g UNCJIA 1 BBIYUCJIEHMA. 10 https://lesson.academy-
JlenuMocCTh content.myschool.edu.ru/02.2/07
N https://lesson.academy-
? OYHKUMH. Jlnneiinas pynicus 16 ! content.myschool.edu.ru/02.2/07
YPABHEHUA U CUCTEMBI R q
o . ps://lesson.academy-
10 YPABHEIV{I/H/I. CucreMbl THHEHMHBIX 14 1 content.myschool.edu.rw/02.2/07
ypaBHEHUU
11 [ToBTOpEeHmE, 0600IIEHNE, 8 1 https://lesson.academy-
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8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KosnuyecTBO 4acoB

duaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Kontponbnbsie IlpakTnyeckue
MPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
YPABHEHUNS U HEPABEHCTBA. https://lesson.academy-
1 20 2
HepasencrBa content.myschool.edu.ru/02.2/08
) YUCJIA U BBIYUCJIEHUA. 17 | https://lesson.academy-
KBagpaTHbIii KOpeHb content.myschool.edu.ru/02.2/08
YPABHEHUNS U HEPABEHCTBA. https://lesson.academy-
3 17 1
KBanpaTHbie ypaBHEHUS content.myschool.edu.ru/02.2/08
4 AJITEBPANMYECKUE BBIPAXEHI L. 17 1 https://lesson.academy-
JpoOHO-paliioHaIbHEIE BRIPAKEHUS content.myschool.edu.ru/02.2/08
YPABHEHU S 1 HEPABEHCTBA. https://lesson.academy-
5 19 1
JpoOHO-paninoHaabHbIC YpaBHEHUS content.myschool.edu.ru/02.2/08
https://lesson.academy-
6 CYHKLIMN 15 I content.myschool.edu.ru/02.2/08
7 AJITEBPANYECKUE BBIPAXEHI L. 14 https://lesson.academy-
Crenenu content.myschool.edu.ru/02.2/08
g YUCJIA U BBIYUCJIEHUA. 7 | https://lesson.academy-
JenumocThb content.myschool.edu.ru/02.2/08
9 [ToBTOpenue, o6odIIeHNE, 10 ) https://lesson.academy-
cucTeMaTu3alus 3HaHu! content.myschool.edu.ru/02.2/08
OBIIEE KOJIMYECTBO YACOB I10 136 9 0
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9 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeEM duaekTpoHHbIe (HU(pPOBHIE)
Konrpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsbI
https://lesson.academy-
I ®YHKIMN 25 2 content.myschool.edu.ru/02.2/09
YPABHEHU I 1 HEPABEHCTBA. https://lesson.academy-
2 15 1
KBanparHblie HepaBeHCTBa content.myschool.edu.ru/02.2/09
YPABHEHUWS U HEPABEHCTBA. https://lesson.academy-
3 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBbI content.myschool.edu.ru/02.2/09
Y1 CJOBBIE bttt/ q
ps://lesson.academy-
4 HOCJIEAOBATEJIBHOCTH M 25 1 content.myschool.edu.ru/02.2/09
IMTPOI'PECCUU
AJITEBPANMYECKUWE BBIPAXKEHU L. https://lesson.academy-
5 12 1
CreneHb ¢ pallMOHAIBLHBIM TTOKa3aTeeM content.myschool.edu.ru/02.2/09
6 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIIS 34 1 https://lesson.academy-
3HaHUH content.myschool.edu.ru/02.2/09
OBIIEE KOJIMYECTBO YACOB I10 136 7 0

[NPOT'PAMME
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