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IHHOSACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEro o0pa3oBaHHA: OHA OOECIIEYHBAET
H3y4YeHHE APYIMX IUCLUIUINH, KaK €CTECTBEHHO-HAY4YHOrO, TaK M T'YMAaHUTAPHOTO LUKJIOB, €€ OCBOCHUE
HEO0XO0IUMO AJIsl IPOJOKEHH 00pa30BaHMs U B IOBCEAHEBHON *XU3HU. Pa3Butue y o0yyaromuxcs: Hay4HbIX
MIPEICTAaBICHUH O TMPOUCXOXKICHHH W CYINHOCTH anreOpamdecKux aOCTpakiuii, crocode OTpaKeHHS
MaTeMaTHYeCKOW HAyKOW SBJICHWA W TIPOIIECCOB B TpuUpoie H OOIIecTBe, pPONH MaTeMaTHYECKOTO
MOJECJIMPOBAaHUA B HAyYHOM IIO3HAHMM M B TIPAKTUKE CIOCOOCTBYET (HDOPMHUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHHS U Ka4eCTB MBIIIJICHUS, HEOOXOAMMBIX AJIS AAaNTallud B COBPEMEHHOM LHU(POBOM OOIIECTBE.
Uzyuenne anrebpel obecrieunBaeT pa3BUTHE YMEHHUS HAOMIOAATh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJICHNS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUS U
BBIBOZBI, (OpMyIUpOBaTh yTBepKACHUSA. OcBoeHHE Kypca anreOpbl 0oO0ecrneyrBaeT Pa3BUTUE JIOTHYECKOTO
MBILUICHHS 00y4YaloIKXCA: OHM MCHOJb3YIOT ICAYKTUBHBIE M MHIYKTHUBHBIE PACCYXKACHUs, 0000IIeHHEe U
KOHKpETH3aIui, adcTparupoBanrne u aHaimoruto. OOydeHne anreOpe MmpearoaraeT 3HAYUTENbHBIA 00BhEM
CaMOCTOSITEIBHOM JEATENILHOCTH OOYyYaroIuXcsi, MO3TOMY CAaMOCTOSTENIbHOE pELICHHE 3ajad sBIsETCS
peanu3anyei 1esTeIbHOCTHOIO IPUHIKIIA 00yUeHHUS.

B ctpykType mporpamMmbl yaeOHOTO Kypca «Anrebpay s OCHOBHOTO O0IIero oopa3oBaHMsl OCHOBHOE
MECTO 3aHHUMAIOT COJEpPKATENIbHO-METONAMYECKUe JHHUM: «Yucna W BBIYUCICHUS», «AnreOpandeckue
BBIpOXEHUs», «YpaBHEHUs U HepaBeHCTBa», «DyHkuum». Kaxaas u3 3THX copepKaTeabHO-METOIMYECKUX
JUHMAN pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHHsI Kypca, B3aUMOJIEICTBYsI C APYTHMH €ro JuHusMH. B
XO0JIe¢ HM3YYCHHs Y4YeOHOro Kypca OOYYarOIIMMCS TPUXOJMTCS JIOTHYECKH PACCyXIaTh, HCIIONIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN sI3BIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBHI JIOTHUKH, ITPEJICTABIICHHBIE BO BCEX OCHOBHBIX pa3ziefiax MaTeMaTH4ecKoro 00pa3oBaHusl 1
CIOCOOCTBYIOIIIUE  OBJIAJCHUIO OOyYarOIIUMKCS OCHOB YHHBEPCAJbHOTO MAaTEeMaTHYECKOTO  S3BIKA.
ConmepkarelbHOH W CTPYKTYPHOH OCOOCHHOCTBIO  Yy4eOHOro Kypca «AireOpa»  SBISETCS  €ro
WHTErPUPOBAHHBIN XapakTep.

Conepxxanve JmHUM «Yucna W BBIYMCICHHUS» CIY>KUT OCHOBOM JUIS JAIbHEHIIEro W3yYeHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHHUS
IMMOJIB30BATHCA aJIfTOpUTMaMHM, a TaKKe HpI/IO6peTeHI/IIO IMPAKTUYCCKUX HAaBbIKOB, HeOGXOI[I/IMLIX JJIsL
MOBCEJIHEBHOW KU3HU. Pa3BUTHE MOHSATHS O YMCIIE HA YPOBHE OCHOBHOI'O OOLIET0 0Opa3oBaHUs CBS3aHO C
palMOHATIBHBIMU U UPPAIIMOHATILHBIME YHCIaMH, (OPMUPOBAHUEM MPEJCTABICHUH O IEHCTBUTEILHOM YHUCIIE.
3aBepiiieHre 0OCBOCHHS YUCIIOBOM JIMHUU OTHECEHO K cpeHeEMY o01ieMy 00pa3oBaHHIO.

ConepxaHue JBYX alreOpandecKux JHMHUN — «AnreOpandeckue BBIpOXKCHUS» W «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOMIMXCS MaTEMAaTHYECKOrO armapara, HeoOXO0JMOTO
IJId pelICHUA 3aJa4 MaTE€MAaTHUKU, CMEXKHBIX MMPEAMETOB M INMPAKTUKO-OPUCHTHUPOBAHHBIX 3aaad. Ha YPOBHE
OCHOBHOr0 00IIero oOpa3oBaHHs Y4eOHBIH MaTepuai TPYIIHPYETCs] BOKPYT pallMOHATBHBIX BBIPAKCHHUI.
Anre6pa JACMOHCTPUPYET 3HAUYCHUEC MATCMATUKH KaK A3bIKa IJIA IMOCTPOCHHA MaTEMAaTUYCCKUX MOHeHeﬁ,
ONMMCaHUs TPOIIECCOB U SIBJICHUH peasbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT TAKKE JalibHEHIIee
Pa3BUTUC aJITOPUTMHUYECKOTO MBIIIJICHHS, HeO6XO}II/IMOI‘O, B 4aCTHOCTH, IJIA OCBOCHHUA KypcCa I/IH(i)OpMaTI/IKI/I,
W OBNIaJICHUE HABBIKAMU ACAYKTUBHBIX paccyxkaeHuil. [IpeoOpasoBaHre CHMBONBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpasKEHHS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanve (QpyHKIHMOHATBHO-TpAaUUIECKON JIMHIM HALIEICHO Ha MOJy4YeHHe 00yJaromuMucsa 3HaHUH
0 (QYHKUMSX KaK BaKHEHMIIEH MaTeMaTW4ecKOM MOJENH Ui ONMHCAaHUS W HMCCICHOBAaHHUS Pa3HOOOpa3HBIX
MpoLecCOB M SBICHMI B mpupoie W oOmecTBe. I3ydeHne wmarepuana cCIOCOOCTBYET Pa3BUTHIO Y
00yYaroIuXcsl YMEHHUS UCTIONB30BATh Pa3IMYHbIE BHIPA3UTEIbHBIE CPECTBA S3bIKa MATEMAaTHKH — CIIOBECHBIE,
CHUMBOJIMYECKUE, Tpad)uiueckue, BHOCHT BKIaa B (pOpMUpOBaHHE NPEACTABICHHH O POJIM MaTeMaTHKH B
Pa3BUTHUN LHUBUIM3ALUH U KYJIBTYPHI.

CornacHo yueOHOMY IJiaHy B 7-9 Kiaccax u3ydaeTcs y4eOHBIH Kypc «AnreOpay», KOTOPBIH BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3feibl coaepKaHusA: «Uucina M BBIUMCICHHUS», «AJreOpanyecKre BBIPaKCHUS»,
«YpaBHEHHS U HEPABEHCTBa», «DYHKLIUMY.



Ha wm3ydenmne ydebnoro kypca «Anredpa» orBomutcst 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B
Heneno), B 8 kimacce — 102 gaca (3 waca B Hemenmo), B 9 kiracce — 102 yaca (3 waca B HeZemio).



COJEPXAHUE OBYYEHUA

7 KJIACC

Yucaa 1 BbIYMCTCHUS

Hpobu OOBIKHOBEHHBIE M IECSITHYHBIC, IEPEXO0] OT OAHON (HOpMBI 3amucu pobei K IpYTrou.
IlonsiTHEe panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPAaBHEHHE, YIOPSIIOYMBAHWUE PpAlUOHAIBHBIX YHCEIL
Apudmerndeckrne IEHCTBHS ¢ pallMOHANBHBIMUA YHCIaMH. PelreHne 3amad W3 peanbHOM NMPaKTHKH Ha
JacTH, Ha IPOOH.

CreneHp C HaTypajJbHBIM IOKa3aTeNeM: ONpEeAeeHue, MpeoOpa3oBaHUE BBIPAKEHWH HAa OCHOBE
OIpeiesIeHNs], 3anUch OonpmMX unces. [IpoleHTsl, 3anuch NPOLEHTOB B BUIE APOOM U ApoOH B BHIE
MPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IPOLICHTEHI, PEIICHUE 3a/1a4 U3 PEAIbHOM MIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIBbHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE MIpsiMasi 1 0OpaTHast IPOIOPLUOHAIBHOCTH.

Auredpanyeckne BbIpaKeHUs1

IlepeMeHHBIE, YHCIOBOE 3HAUYECHHE BBIPAKEHUA C MEpeMEHHOW. JlomycTUMble 3HAYCHHS
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B Buae (Gopmyisl. Beruucnenus mo
dopmynam. IIpeoOpasoBaHre OyKBEHHBIX BBIPOKEHHH, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS, MPaBHIA
npeoOpa3oBaHus CyMM M NPOM3BEICHHMH, IpPaBWUIAa PACKPHITHS CKOOOK M TNPHUBEACHHUSA MOAOOHBIX
CIIaracMbIX.

CBOIICTBA CTETIEHU C HATYpalbHBIM [10OKA3aTEIEM.

Opnownensl ¥ MHOrowieHsl. CremneHb MHorowieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHHUE
MHOTOWIEHOB. POpMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTH. Popmyna
Pa3HOCTH KBaapaToB. Pa3noxeHue MHOrO4JIEHOB HA MHOXKHUTEIIH.

YpaBHeHNs 1 HEPABEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBUja TNPeoOpa3OoBaHUS YpPaBHEHUS, PAaBHOCHILHOCTh
YpaBHEHUI.

JIuneliHOe ypaBHEHME € OJHOM IEPEMEHHON, YUCIIO KOpHEH JIMHEWHOTO YpPaBHEHUs, PELIEHUE
JTUHEWHbIX ypaBHeHHH. COCTaBI€HHE YPaBHEHHH 110 YCIOBHIO 3a/jadd. PeleHue TEKCTOBBIX 3afad ¢
MOMOUIBI0 YPABHEHUH.

JluneiiHOE ypaBHEHHE C JIBYMS IEpeMEHHBIMHE U ero Tpaduk. Cucrema IBYX JTHHEHHBIX ypaBHEHUI
C IByMs TEpEeMEHHBIMHU. PerieHue CUCTeM YpaBHEHHMH CIIOCOOOM IMOJCTaHOBKH. [Ipumepsl perneHus
TEKCTOBBIX 3a/1a4 C TOMOIIIBIO CHCTEM YPaBHEHUH.

DyHKUNH

Koopaunara Touku Ha npsMoil. UucCIIOBbIE NMPOMEXYTKU. PaccTossHME Mexay IByMs TOYKaMH
KOOPJIMHATHOU MpsSIMOM.

[psimoyronbHas cucrema koopmauHat, ocu OX m Oy. AOciucca W OpaUHATAa TOYKH Ha
KOOpJIWHATHOU TiockocTu. [Ipumepsl rpadukoB, 3aaHHbIX (opmysiamu. UTeHne rpaduKoB pearbHBIX
3apucumocted. [lonsarue ¢ynkumu. I'paduk ¢ynakinun. CpolictBa ¢yHkuuii. Jlunelinas dyHkoms, e€
rpaduk. I'padux Gynkuuu y = [x|. I'paduueckoe peireHne JIMHEHHBIX YPABHEHUH W CUCTEM JIMHEHHBIX
YPaBHEHHUI.

8 KVIACC

Yncaa 1 BbIYMCTCHUS

Ksagpathslit kopenb u3 uncna. [lonstue 06 uppaunoHansHoM yucie. JdecaTHuHble TPUOTIKEHHS
UppanuoHanbHbIX uucen. CBoiicTBa apupMETHYECKMX KBaJPaTHBIX KOPHEH M HX TNPHUMEHEHHE K
npeo0pa30BaHMIO YHCIOBBIX BHIPAKEHUH M BEIYMCIICHUSAM. [leiicTBUTEIbHBIC YHCIIA.

CreneHs ¢ LiesnbIM IOKa3aTeseM U e€ cBoiicTBa. CTaHIapTHas 3allUCh YHCIIA.

Auare0panvecKue BbIPasKeHHS

KBanpaTsslil TpéXuiieH, pa3iokeHHe KBaIpaTHOTO TPEXWIEHa HA MHOKUTEIH.



Anrebpandeckast ApoOb. OCHOBHOE CBOMCTBO anredOpandeckoil apoou. CloKeHUE, BbIUUTAHHE,
YMHOXEHHE, JeJIeHre anredpandecknux napoodeil. ParmonanpHble BRIpOKEHHUS B UX MTPeoOpa3oBaHUe.

YpaBHeHHd U HepaBeHCTBA

KsanpaTtHoe ypaBHeHme, ¢opmyia KOpHeH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne
yYpaBHEHUH, CBOJSIINXCA K IMHEHHBIM U KBaapaTHbIM. [IpocTeiimmne qpoOHo-panoHalbHble YpaBHEHHSI.

I'paduueckas nHTEpIpeTaLlsl ypaBHEHUH C JBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUH
¢ IByMs iepeMeHHBIMU. [IprMepsI pemeHus cucTeM HETMHEWHBIX YPaBHEHHH ¢ IBYMS TIEpEMEHHBIMHU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEeHCTBa W MX CBoMcTBa. HepaBeHCTBO ¢ onHOM mepeMeHHOW. PaBHOCWIBHOCTH
HepaBeHCTB. JIuHelHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHcTeMbl TUHEHHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

DyHKIUH

[Mousitre Gpynkuun. OOMacTh onpenesieH!ss 1 MHOXKECTBO 3HaueHn QyHKun. CrocoOsl 3a1aHus
(GyHKITHIA.

I'paduk pynakuuu. Urenwne cporictB (yHKmu no e€ rpaduxy. [Ipumepsr rpaduxoB QyHKIWH,
OTpaXKaIOIIUX peabHbIE MPOLIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIOPIUOHATBHBIE 3aBUCUMOCTH, HX TPaUKH.
Oyukuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe perueHue ypaBHEHHi1 i CHCTEM YPaBHEHHUIA.

9 KJIACC

Yucaa 1 BbIYMCTEHUS

PannonanbHble yuClia, UppaIllMOHANBHBIC YKHCIa, KOHEYHbIE U OCCKOHCUHBIC JICCATHUYHBIC APOOH.
MHOXECTBO JEUCTBUTEIBHBIX YHUCEJ, JICHCTBUTEIBHBIC YKCAa KaK OCCKOHEYHBIC JECATHYHBIC APOOH.
B3auMHO OmHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCUCTBHUTEIBHBIX YHCEN W KOOPAWHATHOM
IPSIMOA.

CpaBHeHHE JEHCTBUTEIBHBIX YUCEI, apU(PMETUYCCKUE ISHCTBYSI C ICHCTBUTEIILHBIMH YUCIIAMHU,

Pa3mepbl 00BEKTOB OKPYKAIOMIETO MUPA, JITUTELHOCTh POIIECCOB B OKPYIKAIOIIIEM MHUPE.

[TpubnmwkénHOE 3HAYeHNE BEIMYMHBI, TOYHOCTh NMpuOmmKkeHus. Okpyrinenne yncen. [Ipukunka u
OIIEHKA Pe3yJbTAaTOB BHIUYMCICHUH.

YpaBHeHNs 1 HEPABEHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHeHU, CBOISIIMXCS K JIMHEWHBIM.

KBanmparHoe ypaBHeHue. Pernenne ypaBHeHMI, CBOJSIIMXCS K KBaJpaTHBIM. bukBaapaTHOE
ypaBHeHHe. [lpumepsl pelieHuss ypaBHEHMM TpeThed W YETBEPTOM CTENEHEH pas3iokeHUeM Ha
MHOXXUTEIH.

Pemenue npoOHO-pallMOHANPHBIX ypaBHEHWH. PemieHre TEKCTOBBIX 3amad  aireOpandecKuM
METO/IOM.

YpaBHeHHUE ¢ IByMs IEPEMEHHBIMU U ero Tpaduk. Pemenue cucreM AByX JIMHEHHBIX YPaBHEHUH C
JIIByMsl MepeMeHHbIMU. PellieHue cucteMm ABYX ypaBHEHHUH, OJHO M3 KOTODPBIX JHMHEHHOe, a Apyroe —
BTOpO¥ crenenu. [ padudeckas HHTepIpeTaIysl CHCTEMbl YPaBHEHHIA C JIBYMS TIEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 aNreOpanvdeckuM criocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Penienue TMHENHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. Perienne cucteM JTUHEHHBIX HEPABEHCTB C
onHOU mepeMeHHol. KBanpaTHele HepaBeHcTBa. ['paduueckas mHTeprnpeTanus HEPaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUH

Keanpatuunas ¢yukuus, eé rpaduk u cBoiicTBa. [lapabona, KoOpaAWHATHI BEPIIMHBI MapadoIbl,
0Ch CUMMETpPUU TapadoIIbL.

Ipaduxu dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| , 1 ux cBoiicTsa.



YucnoBble NoCJe10BATEIHLHOCTH U MIPOrPeccun

IlonsiTHe YHCTIOBOM TIOCIENOBATEIHHOCTH. 3aJaHHe IIOCIEAOBATEIIbHOCTH PEKYPPEeHTHON
dbopmynoit u popmyIoii N-To uieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. PopMynsl N-TO WieHa apuQMETHYeCKOW Hu
TEOMETPUUYECKON POrpeccuit, CyMMBbI IEPBBIX N YICHOB.

N3o0paxenne WieHOB apu@METHYECKOH W TEOMETPUYECKOH TporpeccHii TOYKaMH Ha
KOOPIWHATHOM ITOCKOCTH. JIMHEHHBIN 1 SKCITIOHEHITHATBHBIA pocT. CII0KHBIC MTPOIICHTHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTaThbl OCBOCHHS IPOTpaMMBbl y4eOHOTO Kypca «Anredpay XapakTepu3yITCs:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHNEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCUIICKOM MaTeMAaTHYECKOW IIKOJIbI, K
WCTIOJB30BaHHIO 3TUX JOCTIDKEHUH B IPYTHX HayKax ¥ MPHUKIATHBIX cepax;

2) rpa:kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIONHEHHWIO OOS3aHHOCTEH TpaKIaHWHA W pealn3aldd €ro Tpas.,
MIPEJICTABICHHEM O MAaTEMaTHYECKHX OCHOBaxX (DYHKIIMOHHPOBAaHUS Pa3UYHBIX CTPYKTYp, SBICHUH,
MPOLEAYP TPAKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKHM NPUMEHEHHEeM IOCTIDKEHWH HayKH, OCO3HAaHHUEM
BaXHOCTH MOPAIbHO-3TUYECKUX MIPUHIIAIIOB B JIEATENHHOCTH YIEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTaHOBKOH Ha aKTHBHOE YyYacTHE€ B pEIICHHUH TNPAKTUYECKUX 3aJad MaTeMaTHIecKOu
HaIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUS HAa MPOTSHKEHWW BCEH KU3HU
JUTSL YCHIeTTHOW mpodeccCHOoHaIbHON AESITEeThHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaIbHON TpaeKTOpHH 00pa30BaHMs U )KM3HECHHBIX TUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOI[MOHAJIBHOMY U 3CTETHUECKOMY BOCIPHUATHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyX/IeHuH, YMEHUIO BUJIETh MATEMAaTHUECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO O3HAHUSI:

OpHeHTaHHeﬁ B ACATCIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX HpeI[CTaBJ]eHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YC€JIOBCKA, MMIPUPOJbLI U O6HIeCTBa, MOHMMaHHUEM MaTeMaTHYeCKOMN HayKHU KakK
C(bepbl YeJI0BEUYECKOMN JCATCIIbHOCTH, 3TaIlOB eé Ppa3BUTUA U 3HAYUMOCTU JIA PAa3BUTUA IUBUJIIU3ALIUH,
OBJIAJICHUEM A3BIKOM MATEMAaTUKHU N MaTeMaTHYeCKON Ky.HBTypOﬁ Kak Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTGﬁHIHMPI HaBbIKaMH HCCHeﬂOBaTeHBCKOﬁ JCATCIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (GOpPMHPOBAHHE KYJbLTYPbl 3A0POBbSI M 3MOLMOHAIBLHOIO
Oaaronmosyums:

TOTOBHOCTBIO IIPUMCHATH MATCMATHYCCKHUE 3HAHUA B HMHTEPECAX CBOCIO 3I0POBLA, BCIACHUA
3I0pOBOTO 00pasa KW3HM (370pOBOE IUTAaHWE, COANAHCHPOBAHHBIA PEXHAM 3aHATHH W OTIbIXA,
perynsipHas ¢uszndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBBIKA pedIieKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OIMHMOKY M TaKOT'o K€ MPaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKO€e BOCTINTAHHUE:

OpI/IeHTa]_[PIeﬁ Ha TMPUMEHCHHUE MaTEMAaTU4YCCKUX 3HAHUN IJid  peuI€Hud 3aJad B O6HaCTI/I
COXPAHHOCTH OKpYXarolel cpeibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKH KX BO3MOXHBIX MOCJIEICTBUIMA
JUTSL OKpY KaroIleld Cpeflbl, OCO3HAHUEM TJI00AIIEHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM M myTed ux
peLIeHMUS;

8) ananTanus K U3MEHSIOUUMCS YCJIOBUSIM COLUATBHONU M IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, TOBBLIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 MPaKTHUUECKYIO AESITENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JIPYTUX JIIOACH,
MPHOOpPETaTh B COBMECTHOM JICATSILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHITUH U3 OMBITA APYTHX;

HEOO0XOMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIE (DOPMYIIMPOBATh UJICH, TIOHSATHS,
TUNOTe3bl 00 OO0BEKTaX M SBICHHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh JIC(HUIIUTHI
COOCTBEHHBIX 3HAHUN U KOMITCTEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHUC;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHMMATH CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHHS U JIeHCTBHA, (DOPMYINPOBATh U
OIIEHWBAThH PUCKH U TIOCIEACTBHS, (DOPMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHHBEpPCaJIbHbIe Y4eOHbIe AeiicTBUA

Bba3oBble Jornueckue AecTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYIECTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX 00BEKTOB, MOHSATHIHA,
OTHOLICHUH MEXAYy MOHATHUAMH, (POpPMYyIHpOBATH OIpeneNicHHUs IOHATHH, yCTaHABIUBATH
CYLIECTBEHHBIN MPU3HAK KIaCCU(PHUKALINU, OCHOBaHUS I 0000IIECHNS U CPaBHEHUS, KPUTEPHH
IPOBOJIMIMOTO aHAIIN3A,;

BOCIIPHHUMATh, (OPMYJIHMPOBaTh W NpPeoOpa3oBbIBATH CYXKICHHS: YTBEPAHUTENbHBIC H
OTpHLIATeNbHbIE, ANHUYHBIC, YACTHBIC H O0IINE, YCIOBHBIE;

BBIBISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (aKTax,
JAHHBIX, HaAONMIOACHUSIX M YTBEPXKICHUAX, NpeajaraTb KPUTCPHUH JJsI  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

Je7aTh BBIBOJBI C WCIIOJB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOUECHUN, YMO3aKIOYEHHUH 10 aHANIOTUY;

pa3duparh JOKa3aTeNbCTBA MAaTEMATHYECKHX YTBEPXKIEHHH (IpsMble W OT HPOTUBHOIO),
IPOBOJIUTH  CaMOCTOATENIBHO  HECIIOKHBIE — JJOKA3aTeNbCTBA MAaTEMAaTHYECKHX  (PaKTOB,
BBICTPAMBaTh APryMEHTAlMIO, TIPHBOIUTH IPUMEPHl W KOHTPIPUMEpPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 perieHusi yueOHOW 3ajaud (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BHIOMpATH HanboJIee MOIXO/ISIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICTIEHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTeabCKHE IeHCTBHUA.

UCIIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATEILCKUH WHCTPYMEHT IO3HAHHMSA, (HOPMYIHpPOBATH
BOMPOCHI, (HUKCHUPYIOIIME MPOTHBOpPEYHE, MpPOOJIEeMy, CaMOCTOSITEIBHO YyCTaHABIMBAThH
HCKOMOE U JIaHHOE, ()OPMHPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HIINI0, MHEHUE;
IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN AKCIIEPUMEHT, HEOOIIbIIIoe
UCCIIEZIOBAHUE T10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXAY COOO;

CaMOCTOSITENbHO (HOpMyIHpOBaTh OOOOIIEHUS W BBIBOABI 110 pe3yibTaTaM HPOBEAEHHOTO
HaOJII0IeHNs, UCCIEJOBaHMs, OLIEHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB
# 0000IIIEHHI;

IIPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC MPOUECCA, a TAKKE BbIABUI'aTh IMPEAIIOIOXKEHUA O €TI0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ nndopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX JUIS
pelIeHus 3a1a4u;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMAaTU3UPOBaTh W HHTEPHPETHPOBATH HHGOPMAIHIO
PA3IMYHBIX BUIOB U (OPM MPECTaBICHNUS;

BBIOMpaTh (opMy mpencTaBieHus HHOOpPMALMM M WUTIOCTPUPOBATH pEIIaeMble 3aJadd
CXeMaMH, IuarpaMMaMH, HHOU rpaKoi ¥ MX KOMOUHAITUSIMU;

OLICHMBATh HAAEKHOCTh HHGOPMALMHM TO KPUTEPUSAM, TPEIJIOKECHHBIM YUUTEIEM HIIH
c(hOpMyNHPOBaHHBIM CAMOCTOSTEIBHO.



KOMMy}lI/lKaTI/lBHble YHuBEpCaAJIbHbIC yqeﬁm.le JieficTBUSA:

BOCIIPHHUMATh W (QOPMYJIUPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHAMH W LEISIMU
o0rmIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, AaBaTh IMOSICHEHHS IO XOJy peIleHHs 3aAadd, KOMMEHTHPOBATh IONyYEHHBIH
pe3ynbTarT;

B XoJle OOCYXIEeHHS 3a/laBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEeMEI,
pelaeMoii 3aJauu, BHICKa3bIBaTh WJCH, HALlCJIEHHBIE HA TIOUCK PEIICHHS, COMOCTAaBISATh CBOH
CYXJAEHUSI C CYXKACHUSIMU IPYTUX YYaCTHUKOB JTUanora, OOHapy>KUBaTh Pa3UuUe U CXOACTBO
MO3HLIMH, B KOPPEKTHON QopMe GOpMyITUpOBaTh Pa3HOIIIACHS], CBOU BO3PaKEHHUS;
IPEICTABIATh PE3yAbTAaThl PEIICHHS 3aJadyd, OSKCIIEPUMEHTa, WCCIEeIOBAaHMs, IPOEKTa,
CaMOCTOSATETBHO BBHIOMPATh (OpPMAT BBICTYIUICHHS C Y4YETOM 3a1ad TPE3CHTAHd M|
0COOCHHOCTEH ayTUTOPHH;

MOHUMATh M HCIONb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HMHIMBHIYAIBHOW pabOTHI IMpH
pelIeHNH Y4eOHBIX MAaTEeMAaTHYECKUX 33/1a4;

IIpUHUMAaThb LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATHL OpTraHHU3aluio COBMECTHOM
paboThl, pacmpeaeisiTh BUABI paboT, JOTOBApUBATHCS, OOCYKAAaTh TPOLECC U PE3yJIbTaT
paboThI, 0000IIaTh MHEHHS HECKOJILKHX JIFOJICH;

y4acTBOBAaTh B TPYMIOBHIX ¢opMax paboTel (0OCykneHus, oOMEH MHEHHWSMH, MO3TOBBIE
HITYpMBl U JIpyTHE), BBHIOJHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOHM JCHCTBUS C
JIPYTMMU 4ICHAMU KOMaHIIbl, OICHHBATh KAaueCTBO CBOErO BKJaja B OOIIMHA MPOAYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE TelHCTBUSA
Camoopranu3aums:

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aJrOPUTM PELICHHUs 3aaadyd (WM ero 4acTh), BHIOHpATh
croco® pemieHHss ¢ y4€TOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMEHTHUPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOpMAIINH.

CaMOKOHTpOJH), AMOIMOHAJbHbII HHTEJIEKT:

BJIaJeTh CHOCO0aMM CaMOIPOBEPKH, CAMOKOHTpPOJII IIpoLecca W pe3yibTara peIIeHHs
MaTeMaTH4YeCcKOH 3a/1auu;

MPEBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IIPH pEIIEHHWH 3aJadd, BHOCHUTH
KOPPEKTHUBBl B JAEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yJbTaTa MAESITEIHHOCTH TMOCTABICHHONW IETH M YCIOBHSM,
OOBSACHATh TPUYMHBI JOCTH)KCHHS WM HEJAOCTIDKEHUS IIeNH, HaXOIWTh OIIMOKY, IaBaTh
OIIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATBI

K xoHIy 00y4eHus B 7 Kjacce 00yJarONIUiCs MONYYUT CIICAYIONIUE IPEAMETHBIC PE3YIIbTATHI:

Yucaa v BIYUCIEHHUS

BoimonHsATh, codeTas YCTHbIE W TNHCHMEHHBIE TPHEMBI, apuMmeThdecKkue IeiCTBHS C
palMOHAIBHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUs YMCIOBBIX BHIPAKCHUN, MPUMEHSITh PAa3HOOOpPAa3HBIC CIIOCOOBI W TPUEMBI
BBIUMCIICHUS 3HAYCHHUN APOOHBIX BRIPAXKEHUH, COEPIKAIINX OOBIKHOBEHHBIC U IECATHUYHBIC IPOOH.

ITepexonuts OT oHOM (HOPMEI 3aMKCH YKCEN K APYyroi (mpeoOpa3oBhIBaTh JACCATHUHYIO IPOOHL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITHYHYIO JPOOBH).

CpaBHHBATh U YIOPAIOUUBATH PALMOHAIBHBIC YHUCIIA.

OKpyriaTh yncia.

BBIMOAHAT, OPUKUAKY UM OLEHKY pe3ylbTaTa BBIYMCICHUN, OICHKY 3HAYCHUM YHCIOBBIX
BBIpaKCHUN. BBIIONHATH JEHCTBUS CO CTENICHAMHU C HATYypaIbHBIMU IMOKA3aTECIISAMH.



IIpuMeHATh MPU3HAKYU IENUMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PemaTts DNpakTHKO-OPHEHTHPOBAaHHBIE — 3aJayd, CBS3aHHBIE C  OTHOLICHWEM  BEJIMYMH,
MIPONOPIUOHAIBHOCTBIO BEIUYHH, IPOLIEHTaMH, HHTEPIPETHUPOBATh PE3YIbTATHl PEIIEHUS 3axad C
yu€TOM OrpaHHUYEHUll, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIpasKeHUsI

Hcnonp3oBaTh anreOpandeckyr0 TEPMUHOIOTUIO M CHMBOJIMKY, IPUMEHATH €€ B IIpolecce
OCBOEHUS y4eOHOTO MaTepraa.

Haxonuts 3HaueHns OyKBEHHBIX BBIPKEHUI IIPU 33JaHHBIX 3HAUECHUSX IIEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHMsl LEJIOTO BHIPAKEHUS B MHOTOWIEH IPHUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PAaCKPBHITHEM CKOOOK.

BBINOMHATE yMHOKEHHE OAHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, NPUMEHATH
¢dbopMyIbl KBagpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXMHTEIU C IIOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11€r0 MHOKUTEJIS], TPYIIIIMPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXEHUSI.

[TpumensaTes npeoOpa3oBaHMs MHOTOWICHOB AJISl PEILICHHUS Pa3iM4yHbIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX TPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATypaJbHBIMHM IIOKa3aTesIMU s [IpeoOpa3oBaHUS
BBIPAKECHUU.

YpaBHeHHs 1 HepaBeHCTBA

Pewiate nuHElHbIE ypaBHEHUS C OAHOU NMEPEMEHHOM, NPUMEHSS IPABUIIA IIEPEX0/Ia OT UCXOIHOTO
ypaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YHUCIO KOPHEM YpaBHEHUSI.

[MpumensTs rpaduyeckre MeTOIbl TIPU PEIICHUN IMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[MonOupate mpuUMepHl Map YHCEN, SBISIONIMXCS PEHICHHEM JMHEHHOTO YpaBHEHHs C JBYMS
MEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JBYMs TePEMEHHBIMH,
MOJIB3YSICh TPa(UKOM, IPUBOJIUTH IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrath cucteMsl ABYX JIMHEHHBIX YpaBHEHHI C IBYMs TIEPEMEHHBIMH, B TOM YHCJIE TpaQUUecKH.

CocTaBnaTe W peuiath JUHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX YPaBHEHHUH IO YCIOBHIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOIY4YE€HHBIN pe3ysIbTar.

DyHKUNH

N306paxaTh Ha KOOPAMHATHOM MPAMON TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOpUHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AMKCHIBATH YHCIIOBbIC IPOMEKYTKH Ha ajredpandeckoM si3bIKe.

OTMevarh B KOOPJIUHATHOW IUIOCKOCTH TOYKH MO 3aJIaHHBIM KOOpJIWHATaM, CTPOUTH Tpaduku
nuHeHHBIX QyHKIui. Ctponth rpaduk GyHKINU y = [X|.

OnuceiBaTh ¢ MOMOMIBI0 (QYHKIMHA HM3BECTHBIE 3aBHCUMOCTH MEXIy BEIWYHMHAMH: CKOPOCT,
BpEMsI, paCCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTb, TIPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMHU 110 3HAYSHUIO €€ apryMeHTa.

[Monnmarp rpadudeckuii crocod mpeAcTaBIeHUs W aHamu3a WHQOpMAIMW, W3BIIEKATh W
WHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPAQHUKOB pETLHBIX MPOIIECCOB U 3aBHCUMOCTEH.

K xoHIy 00y4deHus B 8 kiracce 00y4aronuiics MONYYUT CIEAYIONIUE MTPEIMETHBIC PE3YJIbTATHI:

Yucaa v BbIYHCIIEHUS

Hcnonp30BaTh HaYalbHBIE MPEACTABICHUS O MHOXKECTBE ACHUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpPYTJICHHUS W BBIYUCICHUN, H300paXaTh JIEHCTBUTEIbHBIC YACIIA TOYKAMHU Ha KOOPJMHATHOM MPSMOM.

[IpuMmeHSTh MOHATHE apUPMETHUSCKOTO KBaJPaTHOIO KOPHS, HAXOJUTh KBajJpaTHbIC KOPHH,
UCTIONB3Ysl IPU HEOOXOIUMOCTH KAJIBKYIISITOP, BBITIONHSATH MPEOOPa30BaHUS BHIPAKCHUM, COICPIKAIIIX
KBaJpaTHbIC KOPHU, UCIIOJIB3Ysl CBOMCTBA KOpPHE.

Hcmonb30BaTh 3amucu OONBIIUX M MajblX YHCENT C TMOMOINBI0 JACCATUYHBIX ApoOed M cTerneHen
gucna 10.



Anredpanyeckue BbIpaKeHUs!

[TpuMeHsATH MOHATHE CTENEHH C LEJIBIM MOKa3aTeleM, BBHIITOJIHATh MPeoOpa3oBaHMs BHIPAKCHUH,
COZEPIKAIIUX CTETICHH C IIeTBIM OKa3aTelIeM.

BBIONHATE TOXK/IECTBEHHBIE TPEOOPa30BaHMUS PALMMOHATIBHBIX BBIPAKCHUH HAa OCHOBE IIPABUII
JeWCTBUI Ha/l MHOTOYJICHAMH M aNTreOpandecKuMu IpoOsiMH.

PackitapiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKHTEIIH.

[MpumensaTs mpeoOpa3oBaHUS BBHIPAKEHHH JUIS PEMICHHS DA3IMYHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, M3 PEANBEHOMN MPAKTHKH.

YpaBHeHus U HepaBeHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YpaBHEHUS M PAILMOHAIBHBIE YPaBHEHHMS, CBOIIMECS K HHM,
CHCTEMBI IByX YPaBHEHHH C IBYMs IEPEMEHHBIMHU.

[IpoBOIUTE MpPOCTEHIINE HCCIECAOBAHUS YPABHEHUH K CHCTEM YpPaBHEHHH, B TOM 4YHUCIE C
NpUMEHEHUEM TpaUUecKux NpelCcTaBIeHUH (yCTaHAaBIMBaTh, MMEET JHM YpaBHEHHE WIIM CHCTEMa
YpaBHEHHH PEIICHUs, €CIIH IMEET, TO CKOJIBKO, U IpoYee).

[lepexomuTh OT cioBecHOH (HOPMYITHUPOBKH 3a1adyd K e€ anreOpandecKod MOJENH C MTOMOIIBIO
COCTaBJICHHS YPaBHEHHs WM CHCTEMBl YpaBHEHHH, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM
3a7a4M TOTyYCHHBIH pe3ybTaT.

[IpuMeHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB [UISI CPABHEHHWS, OLEHKH, pelaTh JMHEHHBIC
HEpPaBEeHCTBA C OJHOW MEPEeMEHHOW W WX CHCTEMBI, JaBaTh IpauvecKyl0 WILTIOCTPAINI0 MHOMKECTBA
pelIeHuii HepaBeHCTBA, CHCTEMBl HEPABEHCTB.

DyHKINH

[ToHumath W HCIONB30BAaTh (YHKIMOHAIBHBIE TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HAYCHHUs), OMNPEICIATh 3HaueHHWE (YHKIMKM 110 3HAYCHUIO apryMEHTa, OINpPeAessTh CBOWCTBA
¢dyHKIMH 110 €€ TpaduKy.

Crpoutb rpaduku deMeHTapHbIX QYHKIWH BHA:

y=k/x, y=x2,y =x3,y = x|, y = VX, OIHICHIBaTH CBOWCTBA YHCIOBOH (YHKIH 1O & TpaduKy.

K kon1my o0yuenus B 9 kiacce 00ydaronuiics MOIyIUT CIEAYIONINE ITPeIMETHBIE PE3YIIbTATHI:

Yucna u BbIYUCIEHHUS

CpaBHUBATH U yIOPSIOYNBATE PallMOHATIBHBIE ¥ HPPAITMOHATBHBIE YHCIIA.

BremonaaTs apI/I(i)MeTI/I'-IeCKI/Ie I[eP'ICTBI/IH C palruOHaJIbHBIMM 4YHUCIaMH, CO4YC€Tad YCTHBIC H
IIUCbMEHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHUSA C UPPALIUOHAIIBHBIMU YU CJIaMU.

HaXOHI/ITB 3HAUEHHSI CTENeHEH C OCJIbIMU IIOKa3aTCiBsIMU U KOpHGfI, BbIYUCJIATE 3HAYCHUA
YHUCJIOBBIX BBIp&)KCHHfI.

OprrJBITI) )IeﬁCTBPITeHLHI)Ie 4ucCiia, BBIIIOJIHATE MNPUKUAKY PE3YJIbTaTa BBI‘II/ICJICHI/II;‘I, OIICHKY
YHUCJIOBBIX BBIp&)KCHHfI.

YpaBHeHHs U HEPABEHCTBA

Pewate JiHElHbIE M KBaJpaTHbIE YPAaBHEHHWs, YPaBHEHUS, CBOJALIMECS K HUM, IpocTeHnine
JIPOOHO-paIMOHAIbHBIC YPABHEHUS.

Pemwlate cucreMbl JBYX JIMHEHHBIX YpPaBHEHUH C JBYyMS IEPEMEHHBIMM M CHUCTEMBI JIBYX
ypaBHeHI/Iﬁ, B KOTOPBIX OJHO YPAaBHCHHUE HE ABIACTCA JIMHEWHBIM.

Pemrate TeKCTOBBIE 3a/1a4M aNTeOpanIecKuM CIIOCOO0M € TTOMOIIBI0 COCTABJICHHUS YPABHCHUS WU
CHUCTEMBI IBYX ypaBHeHI/Iﬁ C AByMs IEPEMEHHBIMU.

IlpoBoauTh mpoCTElIME HCCIEAOBaHUS YpPaBHEHWHA M CHCTEM YpaBHEHUN, B TOM YHUCIE C
MpUMEHEHHEM TpadUUecKuX IpeNCTaBIeHNH (yCTaHABIMBATh, MMEET JH ypaBHEHHWE WIH CHCTEMa
ypaBHEHU peIIeHUs, €CIIi IMEET, TO CKOJIBKO, U TIpoyee).

PemaTs nuHeliHBIE HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paKaTh pPellcHHEe HEPAaBEHCTB Ha
YHUCIIOBOW TIPSIMOH, 3aIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIIOB.



Pemrate cucTeMBl JTHHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKJIIOYAIONINE KBaJIpaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHUE CHCTEMBl HEPaBEHCTB HA YHNCJIOBOM MPSMOH, 3aITHCHIBATH PEIICHHE C
ITOMOIILI0 CUMBOJIOB.

Hcmonp30BaTh HEPaBEHCTBA IIPH PEIICHUH PA3IMIHBIX 3a7ad.

DyHKIUH

PacrioznaBaTh (QyHKIMHM W3yYEeHHBIX BUAOB. [loKa3piBaTh CXeMaTHYECKH pACIHOJIOKEHHE Ha

KOOPAMHATHOH MIocKocTH rpadukoB pynkmmii Buma: Y = kx, y = kx + b,y =k/x,y =ax? + bx + ¢,y =
x3y= VX, Y = [X|, B 3aBHCHMOCTH OT 3Ha4eHMiT KOI()(PHIUEHTOB, OIIUCHIBATE CBOICTBA (hyHKIHA.

Crpouth 1 H300paXkaTh cXxeMaTHYeCKH TpaduKy KBaapaTHYHBIX (QYHKIHHA, OMUCHIBATH CBOHCTBA
KBaJpaTHYHBIX (YHKLIUH 10 UX TpaduKaM.

PacnoznaBatrhe kBampaTHuHylo QyHKIHIO 10 (opMyle, NPUBOIUTH NPUMEPH KBaIpaTHYHBIX
GbyHKUMI U3 peanbHOM )KHU3HH, (PU3UKH, TEOMETPHUH.

Yuc10Bble MOCJIE10BATEILHOCTH U IPOrpeccuu

PacrnozHaBath apupMeTHYECKYIO U TEOMETPUIECKYIO ITPOTPECCHH IIPH Pa3HBIX crioco0ax 3aaaHusl.

BBIMONHATE  BBIYMCIEGHUS C HCHONb30BaHHEM (opMyn n-ro ujieHa apudMETHYECKOH WU
T€OMETPUUYECKON MIPOrpeccuil, CyMMbI IEPBBIX N YIECHOB.

N300paxath 4eHbl NOCIEA0BATEILHOCTH TOUKAMU Ha KOOPIUHATHON IJIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YHCIOBBIMU IOCIENOBATENBHOCTSIMM, B TOM 4YHCIE 33434 W3
PEabHOM KU3HU (C UCTIONH30BAHUEM KaJIBKYIATOPA, MUGPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB DJ1eKTPOHHBIE
Ne n/m Haumenopaiue pasie.108 u rem Bcero KonTpoabnbie | IIpakTuyeckne (undposnie)
MPOrpaMMbI G o0pa3oBaTeJibHBIE
padoThI padoThl pecypebt
bubmuoteka LIOK
1 Yucaa v BeIMHUCIECHUS. ParimoHanbHEIE YHCIa 25 1 https://m.eds00.ru/7f415b90
Bu6nuoreka IJOK
2 AJIrCOPaNTCCKHE BHIPAXKCHILA 27 ! https://m.edso00.ru/7f415b90
Bu6nuoreka IJOK
3 YPaBHEHH 1 HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
Bu6nuoreka IJOK
4 Koopunarst u rpaguicu. Qynxiym 24 . https://m.edso0.ru/7f415b90
bubmuoreka IIOK
> lostopenue u 0bodmene 6 ! https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesioB M TeM NPOTrPaMMbl B KontposbHbie IpakTHYecKue (undposbie)
cero padoThI padoThI o0pasoBaTe/IbHbIE
pecypcbl
1 Uwicna u Berancienns. KBajgpaTHeie KOpHU 15 Eggg%ﬁ%%ié}gﬁﬂ £417af8
2 Yucna v BerunciaeHus. CTeneHp ¢ IeJIbIM 7 bubmuoteka LIOK
THIOKa3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BepaxkeHHus. KBagpaTHbIit 5 1
TpexX4JieH
4 Anrebpandeckne BeIpaxkeHHs. Anredpandeckas 15 1 bubmmorexa [IOK
apodb https://m.edsoo.ru/7f417af8
5 VYpaBHeHuUs U HepaBeHCTBA. KBagpaTHble 15 1 bubnmorexa [IOK
ypaBHEHHSI. https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI ypaBHEHUH 13 Eggg%ﬁzziiorﬁﬂ £417af8
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 ]P?tptlgg'l;llcr);zlfjas;f)orﬁﬂ £417af8
bubmuoreka IIOK
8 PyHKIH. OCHOBHEIC IOHATH 5 https://m.edsoo.ru/7f417af8
Bu6mmoreka IJOK
; Dysximu. ucnosie GyrKimn o https://m.edsoo.ru/7f417af8
Bu6nmoreka IJOK
10 Tosroperye u 0GobueHme 6 2 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 1O ITIPOT'PAMME 102 6 0



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

9 KJIACC

Ne KoauuyecTBO 4acoB DJIeKTPOHHbIE
- HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBbI (uudposbie)
n/n Bceero KOHTpﬁO.]ILHbIe HpaRTﬁnquKue 06pA30BATEILHBIE
padoThI pPadoThI pecypebi
1 Hucna u BeruncieHus. JleiCTBUTENbHBIE YKCTa 9 bubmorexa HOK
’ https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOU 14 1 bubnmorexa [IOK
HepeMeHHOI https://m.eds00.ru/7f419d08
N Bu6nmoreka IJOK
3 YpaBHeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHUA 14 1 https://m.eds00.ru/7f419d08
bubmuoreka LIOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bubmuoreka LIOK
> PyHicuH 16 . https://m.edso0.ru/7f419d08
bubmoreka IIOK
6 YucIioBble NOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
. bubmoreka IIOK
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATHU3AIINS 3HAHUI 18 1 https://m.eds00.ru/7§419d08
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kox "
HpoBepsieMoro IIpoBepsiemble NMpeIMETHBIE Pe3y/ILTATEI 0CBOCHHS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA
pe3yJabrara
1 Umcna ¥ BEIYUCICHUS
11 BI)\IJHOJ'IHSITL, coyeras YCTHbIE M IHUCbMEHHBIE TPUEMBI, apu(MeTHUecKue
JEHCTBUS C PallMOHATBHBIMH YHCIAMU
HaxonuTh 3HaYeHUS YNCIIOBBIX BBIPKEHHUM, PUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI
1.2 U TpUEMBl BBIYHCICHUS 3HAYCHWH JIPOOHBIX BBIPAKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JCCATHYHBIE IpOOU
[lepexomutes OT omHOW (POPMBI 3ammMcH dYHCEN K APYro (mpeoOpa3oBHIBATH
1.3 JNeCcATUYHYI0O JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUUHYIO IPOOh)
14 CpaBHUBATh U YHOPSIIOYUBATH PAlMOHATBHBIC YHCTIA
1.5 OKpyrJIATh YncIa
BrINONHATE NPUKUIAKY U OLEHKY pe3ylbTaTa BBIYHUCIEHUMN, OLEHKY 3HAYEHUM
1.6 YHCJIOBBIX BBIP&KCHHUU. BBIMOMHATH NEHCTBUS CO CTEMEHSMH C HATypaJbHBIMH
MOKa3aTessIMU
17 [IpuMeHsTh NpHU3HAKK JETUMOCTH, PA3JIOKEHHWE HAa MHOXXUTENH HaTypallbHBIX
YHcen
Pemate npakTHKO-OpMEHTHUPOBAHHBIE 3afayd, CBS3aHHbIE C OTHOLICHUEM
18 BEJMUNH, MPOTIOPUMOHANBHOCTBIO BEIMMHH, MPOLEHTAMH, HMHTEPNPETHPOBATE
pe3yJbTaThl PEeUIeHUs 3a/1a4 ¢ y4ETOM OrpaHHYCHHUH, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpandeckue BoIpaKESHUS
21 Hcnonb3oBaTh areOpanvecKkyto TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
' Ipolecce OCBOEHHsI yueOHOro MaTrepuana
99 HaxomuTth 3HaveHWs: OYKBEHHBIX BBIPXCHWH TpU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX
23 BrimonHaTe npeoOpa3oBaHUsl LENOr0 BBIPAKEHUs] B MHOTOWIEH MPHUBEACHUEM
MOJIOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK
24 BrImonHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOYJIEH,
MPUMEHSITH (POPMYJIBI KBaJ[paTa CyMMBbI U KBJIpaTa pa3HOCTH
OCylIeCTBIISATh  Pa3lOKEHUE MHOTOWICHOB Ha MHOXHUTEIH C IOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOIIero MHOXHUTENs, TPYIIMUPOBKH  ClIaraeMbiX,
pUMEHEHUs] POPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensTe npeoOpa3oBaHKss MHOTOYJICHOB AISL PELICHNS PasIMMHBIX 327184 3
MaTEeMaTHKH, CMEXHBIX PEIMETOB, U3 PeaJbHON MPAKTUKU
27 Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypalbHBIMU IOKA3aTeNsIMH IS
' npeoOpa3oBaHysl BEIpaKEHHN
3 YpaBHEHHS U HEPABEHCTBA
Pemate nuHelHBIE ypaBHEHHS C OJHON MEPEMEHHOW, NPHMEHSS MpaBUiIa
3.1 [epexosia OT UCXOIHOTO ypaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsiTh, siBiseTcs
JIM YMCJIO KOPHEM YpaBHEHUS
32 [IpuMeHATs TpaduUIecKue METONBI MPH PEIICHUH JTUHEHHBIX YPaBHCHHH M WX

CUCTEM




HO):[6I/IpaTI: IMPUMEPHI Map YUCCII, ABIAONUXCA PCUHICHUEM JIMHEHHOTO YpaBHCHUA

33 C IByMsl IEpEMEHHBIMHU
34 CTpouTh B KOOPAMHATHOHM IJIOCKOCTU TpaUK JMHEHHOTO YpaBHEHHS C IBYMS
[IEPEMEHHBIMH; TOJIb3YSICh I'PaMKOM, IPUBOANUTH IPUMEPBI PELLICHNS] YPABHEHHUS
35 Pemate cuctembl IBYX JMHEHHBIX YpaBHEHHH C JABYMsI NEpPEMEHHBIMH, B TOM
qucie rpaduIecKu
CocraBnaTh U pemaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH
3.6 [I0 YCJIOBHUIO 3a/laud, UHTEPIPETHPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJayd
MOJTYYEeHHBIN pe3yIbTaT
4 Koopnunats! u rpaduku. @yHKIun
N3o0paxars Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
41 KOOpAWHATaM, JY4YH, OTPE3KH, MHTEPBaJbI, 3allMCHIBATh YHCIOBBIE TPOMEXKYTKH
Ha anreOpandecKoM s3bIKe
4.2 OTMedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJMHATAM
4.3 Crpowutb rpadukn muHeHHBIX QyHKIHMHA. CTpouTh rpaduk GyHKIUH Y = |X|
OnwuceIBaTh ¢ MOMOIIBI0 (PYHKIMK M3BECTHBIE 3aBUCIMOCTH MEXK]y BETUUWHAMU:
4.4 CKOpOCT, BpeMs, paccrosiHue, eHY, KOJIUYECTBO, CTOUMOCTb,
MIPOM3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI
4.5 Haxonute 3HaueHmne QyHKINY 110 3HAUEHUIO e€ apryMeHTa
[loammate Tpadudeckmii cHnocod TPEACTaBICHUS H aHanmW3a WHGOpMAIUH,
4.6 W3BJIEKaTh U MHTEPIPETUPOBATH MH(OPMALIHIO U3 TPa(PUKOB peasbHBIX MIPOLECCOB
1 3aBUCHMOCTEH
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe/MeTHbIe Pe3yIbTAThI 0CBOEHHA 0CHOBHOI
pesyaLTaTa o0pa3oBaTeJIbHOH NPOTrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus
1 Yucna 1 BBIYUCIIEHUS
Hcnonb3oBaTh HavalbHbIC TPEJICTABICHHSI O MHOXKECTBE JICHCTBUTEIILHBIX YHCEI
11 IUIS CPaBHEHMsI, OKPYTJICHUS U BBIYMCIICHNUH, N300pakaTh AEHCTBUTEIIbHBIC YHCIIA
TOYKaMU Ha KOOPAMHATHOU MIPSIMOM
[lpumensTs mnoHsTHE apU(METHYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
19 KBaJpaTHbIE KOPHH, HMCHONB3YS NPU HEOOXOIMMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHHUH, COJIEPKANINX KBaJIpaTHBIE KOPHHU, HCIIONb3YS
CBOMCTBa KOpHEM
13 Hcnonb3oBaTh 3anucy OOJIBIIMNX M MaJIBIX YHCEI C TIOMOIIBIO JECATHIHBIX qpobeit
u creneHel yucna 10
2 AnreOpandeckue BHIPaKESHUS
21 [IpuMeHsTh  TMOHATHE  CTEMEHM C  LeJbIM  I[I0Ka3aTesieM,  BBIMOJIHATD
peoOpa3oBaHMs BEIPAKEHUH, COJIEPXKAIMX CTEIECHHU C LEeJIbIM IIOKa3aTeleM
29 BrImonHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PALMOHAIBHBIX BBIPAKCHHH Ha
OCHOBE NPaBWJI ACHCTBUI HaJ MHOTOWIEHAMH M anreOpandecKuMu JpoOsMu
2.3 PackiagpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIN
24 [IpumensTs mpeoOpa3oBaHHs BBIPAKECHUH ZULSL PCLICHUA PAsNMYHBIX 33724 H3
MaTEeMaTHKH, CMEXHBIX IIPEAMETOB, U3 PeaIbHOM IPAKTUKU
3 VYpaBHEHHS 1 HEPaBEHCTBA
31 Pemate nmHeWHBIE, KBagpaTHBIC YPAaBHCHUS ¥ PallMOHATbHEIC yPABHCHHS,
CBOJSIIIIMECS K HUM, CUCTEMbI IBYX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
3.2 [IpoBoauTh MpocCTEiine UCCIeAOBaHNUS YPABHEHUI U CHUCTEM YpaBHEHHH, B TOM




YHUCIie ¢ IPUMCHEHHEM rpaduuecKux mpencraBicHuil (YCTaHaBIMBATh, UMEET JTH
ypaBHEGHUE WM CHUCTEMa YpPaBHCHHH PEIICHUS, €CIH HMEET, TO CKOJIbKO, H
rpouee)

[lepexonuTs OT ciioBeCHON (POPMYITHPOBKH 3a1a4d K e€ anreOpamdecKoi MoIenn

3.3 C TIOMOIIBI0  COCTaBJICHWS  YpaBHEHHS WM  CHCTEMbl  ypaBHEHU,
HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJIa4y TOJYYSHHBIN pe3ysIbTaT
[IpyuMeHATh CBOWCTBA YHUCIIOBBIX HEPABCHCTB IS CPABHCHUS, OICHKH, PEIIaTh
3.4 JIMHCHHBIC HEPaBeHCTBA C OJHOH TMEPEeMEHHOW M WX CHCTEMBI, J1aBaTh
' rpaUyecKyr0 WILTIOCTPAIlMI0 MHOXKECTBA pEIIeHWH HEpaBeHCTBA, CHUCTEMBI
HEpPaBCHCTB
4 QyHKIUN
[loammate W WMCHONB30BaTh (DYHKIIMOHATBHBIE TIOHATHS M SI3BIK (TEPMHHEI,
41 CUMBOJNIMYECKHe 0003HAYEHUs), OMPENeNATh 3HadeHne (YHKIMH I10 3HAYEHUIO
apryMeHTa, OTPENeNATh CBOMCTBA QYHKINH 110 e€ rpaduKy
CrtpouTh rpaduKy 3JI€MEHTapHBIX (YHKIIMIA BUA:
4.2 y =k/x,y=x3y=x3%Yy=|X|, OMUCBIBATh CBOWCTBA YNCIOBOU (DYHKIUH IO €&
rpaduKy
9 KJIACC
Kona .
IIpoBepsieMble IpeAMETHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
TIpoBEpsEMOTo o0pa3oBaTeJbHOM MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTarta
1 Yuciia 1 BEIYNCIEHUS
1.1 CpaBHUBATh U yIOPSIOYNBATH PAIlMOHATHHBIE M HPPAIIMOHAIBHBIE YHCIIA
BemonHate apudmernveckne AEUCTBUS C PAIlMOHANBHBIMH YHCIIAMH, COYETas
1.2 YCTHBIE ¥ TIICHMEHHBIE NMPHUEMBI, BBITIOJHATH BBIUMCIICHUS C UPPAMOHATHHBIMU
YucIaMU
13 HaxonuTe 3HaueHusi CTENEHEeW ¢ LEJbIMU MOKAa3aTeNs MU U KOPHEW, BBIYMCIATH
' 3HAYCHMsSI YUCIIOBBIX BBIPOKEHUIN
14 OKpyryisiTh  JACHCTBUTEIIbHBIC YHCJA, BBINOJHATh TNPUKUIKY Pe3yjibTara
' BBIYMCIICHUN, OLICHKY YUCJIOBBIX BBIPAKEHUI
2 YpaBHEeHHS 1 HEPABEHCTBA
21 Pemiarh nuHelHbIe ¥ KBaJIpaTHbIC ypaBHEHHS, YPAaBHCHHMS, CBOIAIIMECS K HHM,
MpoCTeHIne TPOOHO-paIlMOHATBHBIE YPABHEHUS
29 Pemate CI/ICTGMEI JIBYX JINHEHHBIX YPABHEHUH C IBYMS HepCMCHIELIMI/I U CHCTEMEI
JIBYX YpaBHEHHIA, B KOTOPBIX OJIHO YPABHEHHUE HE SBIISETCS JTNHEHHBIM
23 Pemrates TekcTOBBIE 332U aJ'Il“e6paI/I‘leCKj/IM CIIOCOOOM C ITOMOIIBI0 COCTABICHUS
YpaBHEHUS HJIM CUCTEMbI IBYX YPaBHEHHI C IBYMsI IEPEMEHHBIMHU
[IpoBoauTh MpocCTElIe UCCIENOBAHUS YPaBHEHUI U CHCTEM YPaBHEHUH, B TOM
24 Yuclie ¢ NpUMEHEeHHWeM  TIpaduuecKux  MpEJCTaBJIeHUH  (Hampumep,
' yCTaHaBJIMBaTh, UMEET JIM yPaBHCHHE WJIM CHUCTEMa YPaBHEHUU PEIICHHUsS, €CIIH
HUMEET, TO CKOJIBKO)
Pemarr nuHElHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, W300paXaTh
2.5 pellleHre HEPaBeHCTB Ha YKCIOBOW MPSIMOM, 3allUChIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB
Pemrate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIITHE
2.6 KBaJpaTHOE HEPABCHCTBO, H300pakaTh pEIICHHE CHCTEMBI HEPAaBEHCTB Ha
YHCIIOBON TPSIMOHA, 3aIMCHIBATH PEIICHUE C TTIOMOIIEI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MTPH PEIICHUY Pa3IMYHBIX 33124




DyHKIIUU
Pacno3naBate GQyHKUIMM W3y4eHHBIX BHIOB. IloKa3plBaTh CXeMaTHYECKU
pacrmonioxXeHne Ha KOOPIMHATHOW TIOCKOCTH TpadukoB (YHKUIUH BuAa: y=kX,

3.1 y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAYEHMII KOI(PPHIHUEHTOB,
OTIMCHIBATh CBOMCTBA (PYHKITHI

3.2 [Toka3piBaTh CXEMAaTHYECKH pACIOJIOKEHHE HA KOOPIMHATHOW IUIOCKOCTH
rpadukoB GyHKIMH Buga y = VX, Y = [X| ¥ onHCHIBaTh CBOMCTBA (hYHKIIUIHA

33 Crpouts W u300pakaTb CXeMaTHYecKd TpaduKd KBAAPATHYHBIX (YHKIHH,
OMKCHIBATh CBOMCTBA KBaIPaTUUHBIX (DYHKIHH 1O UX rpaduKam

3.4 PacrnioznaBath kBagpaTHuHyl0 (QYHKUWIO TO (opMylie, NPUBOAUTH HPUMEPHI
KBaJpaTHYHBIX QYHKLIWH U3 peaNnbHOU )KU3HHU, (QU3UKH, TECOMETPUH

4 ApudmeTrrueckasi 1 TeOMETPUYUECKas MPOrPECCUU

a1 PacrniozHaBath apuMETHUECKYI0O M TE€OMETPHUECKYIO MPOTPECCHU MPU Pa3HBIX
croco0ax 3aiaHusl

472 BBINONMHATE ~ BBIYMCIICHUS C  UCHOJb30BaHMeM  (opmyn N-ro  dicHa
apruQMeTHIeCKOW U TeOMETPHUIECKON MPOTPECCHii, CyMMBI TEPBBIX N YJICHOB

4.3 N300paxath 4wieHbI OCICIOBATEILHOCTH TOYKAMK HAa KOOPIMHATHOMN TIOCKOCTH
Pemarsn 3aJa4y, CBsA3aHHBIC C YHCJIIOBBIMH ITOCIICAOBATCIBHOCTAMU, B TOM YHCJIC

4.4 3aa4il W3 pPeajbHOW JKU3HU (C HWCIIONIb30BaHUEM KaJbKyNsATOpa, MH(PPOBBIX

TEXHOJIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kona IIpoBepsieMblii 3J1eMEHT CO/IEePKAHUSA
1 Uucna v BEIYMCIEHUS
JpoOu OOBIKHOBEHHBIE M NIECSITUYHBIC, MEpexo OT OTHOH (OpPMBI 3amuch ApoOer K
11 npyroii. IloHATHE panMOHANBHOIO 4YMCNIA, 3alUCh, CPABHEHHUE, YIOPSIIOYMBAHUE
panrOHAaIbHBIX YUCET
12 Apudmerrueckre JEHCTBUA C palldOHABHBIMA YHCIaMU. Pemrenne 3amad U3 peanbHOU
NPaKTUKW HA YaCTH, Ha APOOH
13 CreneHb ¢ HaTypalbHBIM IOKa3aTeNeM: ONpelesieHHe, Ipeodpa3oBaHue BhIPAKCHUN Ha
OCHOBE OTIPE/ICNICHHs], 3aIICh OOJIBIINX YHCEI
14 [IpoueHTHl, 3amuch TPOLEHTOB B BHAEC IpoOU U npoGHv B BHUJE TNPOLEHTOB. Tpu
OCHOBHBI€ 33J1a4X Ha MPOLIEHTHI, pElIeHNE 3aad U3 pealbHON MPaKTUKU
15 [IpuMeHeHne MPU3HAKOB IEIMMOCTH, Pa3JIOKeHHUE HA MHOKUTENIN HAaTYpaJbHBIX YHCEN
1.6 PeasibHbIe 3aBICHMOCTH, B TOM YHCJIE MTpsMasi B 00paTHAast IPOMOPIHOHAILHOCTH
2 Anrebpandeckue BbIpaKCHUS
21 [lepemeHHBIE, YMCIOBOE 3HAUYCHUE BBIPAXKEHUS C NEpeMEHHOU. JlomycTuMBble 3HAUEHUS
MePEeMEHHBIX
29 [IpencraBienue 3aBUCUMOCTH MEXIy BEIMUYMHAMHU B BuAc QopMyibl. Berumcienus nmo
dopmynam
2.3 [TpeobOpazoBaHre OYKBEHHBIX BHIPAKCHUH, TOXKIESCTBEHHO PaBHBIC BHIPAKCHUS
24 CBo#icTBa CTENEHH ¢ HATYPaJIbHBIM MTOKa3aTeNIeM
o5 Opnounensl 1 MHOrOwIeHbl. CTeneHs MHOTOWIeHa. Cllo)KeHUe, BHIYUTAHUE, YMHOKEHHE
MHOTOUJICHOB
26 DopMyIbl COKPAIEHHOTO YMHOXKEHHUS: KBAJpaT CyMMbI U KBaapar pasHoctu. Dopmyna
PasHOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKHTEIH
3 YpaBHeHUsI
31 YPaBHeHI/IVe, KOpEHb YpaBHEHHS, IPaBUIIa IPeoOpa30BaHUsl ypaBHEHUsI, PABHOCHIBHOCTh
ypaBHEHUI
32 JIuneiinoe YPaBHEHHE C O,Z[HOE/'I MIEPEMEHHOM, YMCIO KOpPHEH JIMHEWMHOIO YpaBHEHMS,
pElICHUE JIMHENHBIX YPaBHEHUM
33 COCTaBneIiH/Ie YpaBHEHHUH 10 YCIIOBUIO 3a7auu. Penienne TEKCTOBBIX 3a7jad C MOMOIIbIO
ypaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUIl ¢ JAByMs IHepeMeHHbIMU. Pemenue cucrem
35 ypaBHEHHUH cITOCOOOM MOACTaHOBKH. [IprMeps! pereHns TeKCTOBBIX 33/1a4 C TIOMOIIBI0
CHCTEM YpaBHEHMI
4 Koopnuuate! u rpaduku. OyHKITHH
4.1 KoopanHara Touku Ha psiMoi
4.2 UucnoBble MPOMEXYTKH. PaccTosiHue MeX Ay IByMsl TOUKaMH KOOPJMHATHOM MpsIMON
43 HpﬂMoyronLHflﬁ cucrtema koopaunat, ocu Ox u Oy. Abcuucca u opauHaTa TOYKH Ha
KOOPJIMHATHON INIOCKOCTH
44 IIpumeps! rupa(pHKOB, 3aJaHHBIX  QopMmynamu. UrTeHne TpaUKOB  peaNbHBIX
3aBUCUMOCTEHN
4.5 [Noustue dyukiuu. I'padux dynkiun. CBoiicTBa QyHKIINI
4.6 Jluneitnas ¢pyuakius, e€ rpaduk. ['paduk GyHkimu y = [X|
4.7 I'paduueckoe penieHre IMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX ypaBHEHUH




8 KJIACC

Kon [IpoBepsieMblii 31eMeHT COIeP:KAHUS
1 Uwcna v BEIYHCIICHUS
11 KsanpatHerit xopenp w3 umcia. [loHsTHe 00 MpparuoHAIBHOM dYHCle. JlecSITHIHbBIE
NPUOTMKEHHS HPPALMOHATIBHBIX YUCEI
12 CBoiicTBa apr(pMETHICCKUX KBaIPaTHBHIX KOPHEH 1 WX IPUMEHECHHE K MpeoOpa3oBaHUIO
YHCJIOBBIX BRIPQKCHUH U BBIYMCICHUSIM. JleHCTBUTENBHBIC YUCTa
1.3 Crenens ¢ LeibIM N0Ka3areneM U e€ cBoiicTBa. CTaHAapTHasI 3alKCh YHcaa
2 Anrebpandeckre BbIPaXKECHUS
2.1 KBanpaTHbIi TpEXWIEH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH
2.2 Anrebpandeckast 1poOb. OCHOBHOE CBOHCTBO anredpandeckoi 1poou
2.3 CrnoxeHue, BEIYATaHNE, YMHOXKEHUE, JIEICHNE alre0pandecKux apodei
24 ParnmonanpHBIE BRIpOXKEHUS M HX MPE0Opa3oBaHue
3 YpaBHeHHS U HEPABEHCTBA
3.1 KBagpaTtHoe ypaBHeHue, GopMysa KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera
3.2 Peuienue ypaBHEHUN, CBOIAIIUXCA K TMHEHHBIM U KBaJpPaTHBIM
3.3 [pocreiimme qpoOHO-paIOHATIEHBIE YPABHEHUS
I'paduueckast uHTEpIIpETAlMs YPAaBHEHUN C ABYMSI IEPEMEHHBIMUA M CHCTEM JIMHEHHBIX
3.4 YPaBHEHUN C JByMs II€peMEHHBIMH. lIpuMepbl penieHuss CHCTEM HEIUHEHHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
3.5 Perienne TeKCTOBBIX 3a1a4 aJireOpanuecKuM CrocoOom
3.6 UYucioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO € 01HOM EpEMEHHOI
3.8 PaBHOCHIILHOCTH HEpaBEHCTB
3.9 JIuneliHple HEpAaBEHCTBA C OTHOM NEPEMEHHOU
3.10 CucTeMBbl TMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM
4 OyHKIMK
41 [onstre pynkunu. O6MacTh onpeaeneHus 1 MHOKECTBO 3HaYeHUH GyHKIuH. CrocoOs!
3aaHus QyHKIIHHA
4.2 I'paduk dyaxum. Yrenue cBoiicTB GpyHKITNY 110 €€ rpaduKy
4.3 [Tpumeps! rpaduKoB GYHKIUH, OTPAXKAIOIIUX PeasIbHBIE MPOLECCHI
44 OyHKIUH, OMUCHIBAIOIIUE MPIMYIO U OOpaTHYIO MPONOPIMOHANBHBIC 3aBUCUMOCTH, UX
rpaduku
4.5 OyHKIMU y =x? y = x°
4.6 Dy y = Vx, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHHI  CUCTEM YpaBHEHHUH
9 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IEePKAHUSA
1 Yucna ¥ BEIYUCIICHUS
11 PanmonanbHble 4Mcia, WMppalMOHabHBIE YWCIIA, KOHEUHble M OECKOHEUHbIE ECATHYHBIC
Jpobu
MHOXeCTBO JIEHCTBUTENbHBIX YUCEN, JEHCTBUTENbHBIE YHUCIA KaK OECKOHEUYHbIE
1.2 JecsaTU4Hble JpoOu. B3auMHO OIHO3HAaYHOE COOTBETCTBUE MEXIY MHOXKECTBOM
JEHCTBUTEIBHBIX YMCEN U KOOPAUHATHON mpsiMoii. CpaBHEHHE ACHCTBUTENBHBIX YHCEIT
1.3 Apudmernueckue AeHCTBHA C NeHCTBUTEILHBIMY YHCIAMHU




Wsmepenusi, mnpuONmKeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYKAIOIIEro MHpa,
JUTNTENTFHOCTh TIPOLIECCOB B OKpykatomeM mupe. [IpubmmkéHHoe 3HaueHHe BETHMYUHEI,

14 TOYHOCTh mpubmmwkeHus. Oxpyrienune umcen. lIpukuaka W OIEHKA PeE3yNIbTAaTOB
BBIYMCIICHUI
2 YpaBHeHHSs U HEPABEHCTBA
2.1 VYpaBHEeHHS ¢ OHOM IIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOSIIMXCS K KBaAPATHBIM
24 BukBanpatHoe ypaBHeHue. [Ipumeps! penieHns: ypaBHEHUH TPEeThei 1 YeTBEPTON CTeTeHeH
Pas3yIoKEHUEM Ha MHOXKUTEIN
2.5 Pemenune qpoOHO-paliOHAIbHBIX YPAaBHEHUH
2.6 Cucrembl ypaBHEHHH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €T0 IpapuK
2.8 PeleHune cuctem IByX JIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU
29 Peumienne cucrem AByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU
CTETIeHU
2.10 I'paduueckas HHTEpIPETAIMS CUCTEMBl YPaBHEHHI C IByMs IEPEMEHHBIMH
211 Penienne TeKCTOBBIX 3a71a4 aJireOpanuecKuM CriocoooM
212 UwncnoBble HEPaBEHCTBA U X CBOWCTBA
2.13 Pemenne TMHEWHBIX HEPABEHCTB C OJHOM IMEPEeMEHHOM
2.14 Pemienne cuctem TUHEWHBIX HEPABEHCTB C OJIHOM IMEPEeMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
2.16 I'paduueckas nHTEpNIpETAIHSI HEPABSHCTB M CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU
3 OyHKIMH
31 KBagpatnunas ¢ynkums, e€ rpaguk u cBoiictBa. [lapaboma, KOOpAMHATHI BEpIIMHBI
napaboJibl, OCb CHMMETPHH HapadoJibl
3.2 I'paduku dpynkimii y=KX, y=kx+b u ux cBoiicta
3.3 I'paduku dynkiwmii y=k/X, v = x° u ux coiictBa
3.4 I'paduku GyHKINH , M UX CBOWCTBA
4 YucioBble Mocie10BaTeIbHOCTH
41 OmnpeneneHnne W cHocoOBl  3aJaHMA  YHMCIOBBIX IIOCJIEOBATENbHOCTEH. 3anaHue
MOCJIEeIOBATEILHOCTH PEKYPPEHTHOH GopMyioi u hopMyInoit N-ro uineHa
492 Apudmernueckass nporpeccus. DopMmynbl N-ro 4ieHa apuPMETHUYECKOW NPOTPECCHH,
CYMMBI TIEPBBIX N YICHOB
43 I'eomerpuueckas mporpeccust. PopMylibl N-To WieHa FeOMETPHUYECKON TIPOTPECCHH, CYMMBI
NEPBBIX N YWICHOB
a4 N3o0paxenne wieHOB apUPMETHUECKOM W TEOMETPHYECKONW MpPOrpeccHii TOYKaMu Ha
KOOPAMHATHOM IIIOCKOCTH. JIMHENHBIN M SKCIIOHEHIIUAIBHBIN pOCT
45 Cno>xHbl€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMUSA

Kon
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeGOBaHNS K MPEeIMETHBIM Pe3yJabTATAM 0CBOEHHUSI 0CHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 0011Iero 00pa3oBaHus HA OCHOBE
DrocC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpAallUU HaJ
MHOXXECTBAMH; YMEHHE ONEpUPOBaTh MOHSATHAMU: rpad, CBA3HBINA rpad, nepeso,
[UKJI, IPUMEHSTh WX TPHU pEIIeHWH 3ajad; yMEHHE HCIOIh30BaTh Tpadudeckoe
MIpEJICTaBIEHNE MHOXKECTB ISl OMMCAHUS pealbHbIX MPOIECCOB U SBICHUU, NMPHU
pELICHNH 33124 U3 IPYTHX YUEOHBIX MPEIMETOB

YMmeHue  onepupoBaTh  INOHATUSAMM:  ONPENENICHHE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pAaClO3HABaTb WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJUTH MPUMEPHl U KOHTPHOPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA WU OTPHULIAHUS
BBICKa3bIBaHUM

YMeHue omnepupoBaTh HOHSATHAMH: HATypajbHOE YHCIIO, IPOCTOE M COCTAaBHOE
YHCII0, JETUMOCTh HATypaJlbHBIX YHWCEN, MPU3HAKU JEIUMOCTH, IEJI0€ YHCIIO,
MOIyJb YHCIa, OOBIKHOBEHHAs IpoOb M AecATHYHAs APOOb, CTAaHNAPTHBIA BHJ
yHhcia, PpaNUoOHAIbHOE YHCIO, HPPALMOHAIBHOE 4YHCIO, apu(MeTHYeCKUn
KBaJIpaTHbIM KOpPEeHb; YMEHHE BBINOJHATH ACUCTBUS C YHCIAMH, CPaBHUBAaTh U
YHOpSIIOYMBATh YHCA, TPEACTaBIATh 4YHCIAa Ha KOOPIWHATHOM MPSAMOI,
OKPYTJIATh YUCIIA; YMEHHUE JeJIaTh IPUKUIKY M OLICHKY pe3ysIbTaTa BEIYUCICHUN

YMeHue  omnepupoBaTh MOHSATUSIMH: CTEHNEHb C  LEJbIM  IIOKa3aTeJeM,
apuMeTHYeCKUld KBaJpaTHBIH KOPEHb, MHOIOWIEH, ajredpanveckas IpooOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHH OOJblle eIUHHUIIBI;
YMEHHUE BBINOJIHATH Pacy€Tsl MO QopmyiaMm, HpeoOpa3oBaHUs LENbIX, APOOHO-
palrOHATIbHBIX BHIPAKEHUH U BBIPAXKEHUH C KOPHIMH, Pa3JIOKEHHE MHOTOYJICHA
Ha MHOXXUTEJM, B TOM YHCJIE C WCIIOJIIL30BaHUEM (OPMYJT Pa3HOCTH KBaJpaToB U
KBaJlpaTa CyMMBbI M Pa3HOCTH

YMeHHe OIepHUpoBaTh IOHATUSAMHU: YHMCIOBOE PABEHCTBO, YPABHEHUE C OJHOMN
MIEPEMEHHOM, YWCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; yMEHHE
pelarh JUHEHHbIE U KBaApaTHBIE ypaBHEHUS, JpOOHO-palOHATBHBIE YPaBHEHHS
C OJHOW IIEPEMEHHOM, CHCTEMBl JBYX JMHEHHBIX YpPAaBHEHWW, JIMHEHHBIC
HEPaBEHCTBA U WX CHCTEMBI, KBaIpaTHbIE U IPOOHO-PAlIMOHAIFHBIE HEPABEHCTBA C
OJIHOM NMEpPEMEHHOW, B TOM 4YHCIE NP PEUIEHUH 337ad U3 JPYTHX NPEeIMETOB U
MIPAaKTUYECKHUX 3a/a4; YMEHHE MCIOJb30BATh KOOPAMHATHYHO MpPSMYIO U
KOOPJIMHATHYIO TUIOCKOCTh ISl H300pasKeHHs pellleHnd ypaBHEHUH, HEPABEHCTB U
CUCTEM

VYMeHue onepupoBaTh HOHATHAMH: (YHKUUS, Tpaduk (YHKUUH, HyJIH (QYyHKIWH,
NPOMEXKYTKM  3HAKOIOCTOSIHCTBA, IHPOMEXKYTKH  BO3pacTaHus, YyObIBaHWS,
HauOonpllee W HauMeHbIlee 3HaueHWs (YHKIUH, yMEHHE OIepHUpOBaTh
MOHSATHSIMU: TIpsIMasi TIPOTIOPIUOHALHOCTD, JIMHEHHAS (QYHKIWS, KBaJpaTHIHAS
¢yHkuums, oOpaTHas NPONMOPLUMOHATIBHOCTh, Napabona, rumepOoa; yMEHUE
cTpouth rpaduku (YHKUUH, UCIONB30BaTh IpadUKH U OMpPENesICHHs] CBOMCTB
IIPOLIECCOB U 3aBUCUMOCTEH, Ul pelIeHUs 3a7ad U3 APYruX y4eOHbIX IpPEeIMETOB
W peaNbHOW JKM3HM; YMEHHE BBIpaKaTb (opMyiTaMu 3aBUCHMOCTH MEXKIY
BEITMYHMHAMU

YMeHUe onepupoBaTh MOHSATUSMH: TIOCIEIOBATEIBHOCTh, apUpMETHUECKas U
reoMeTpuyecKas MIPOTPECCHH; yMeHHe WCIIONB30BaTh CBOICTBa
MOCJIeI0BaTeNLHOCTEH, (hOPMYIIBI CYMMBI H OOILET0 YCHA MPH PEIICHUH 337134, B
TOM YUCJIC 331249 U3 APYTUX YUEOHBIX MPEIMETOB U PEeaTbHOMN KU3HU




YMeHue peniath 3a/1auy pa3HbIX THUIOB (B TOM YMCIIC HA MPOLEHTHI, IO U YaCTH,
JIBUXKCHHE, paboTy, IIEHY TOBApPOB U CTOMMOCTh TIOKYIIOK U yCITyT, HAJIOTH, 33]1a4d
U3 O0acTH YIpaBIIEHUS JHYHBIMH W CeMEHHBIMH (HHAHCAMH); yMEHHE
COCTABJISATh BBIPKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 32J1a4H,
WCCJICIOBATH MOJyYEHHOE PEIICHUE U OIICHUBATH MPABIONOA00HOCTh MOTYYCHHBIX
pe3yIbTaTOB

YMeHue omepupoBaTh MOHATHAMHU: (urypa, TOuKa, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, YroJ, MHOTOYTONBHUK, TPEYrOJbHUK, paBHOOEAPEHHBI U
PaBHOCTOPOHHMH TpPEYrOJbHUKH, TMPSAMOYTOJBHBIA TPEYroJbHUK, MEIUaHa,
OmccekTpuca ¥ BBICOTA TPEYTONbHUKA, YETHIPEXYTOJIBHUK, MNapajuie]orpamm,
poMO, TPAMOYTONBHHK, KBaJpaT, Tpamelus; OKPYKHOCTh, KPYT, KacaTelbHas;
3HAKOMCTBO C MPOCTPAaHCTBEHHBIMH (UTYpaMy; YMEHHE pellaTth 3aJadd, B TOM
qyciie U3 TMOBCEIHEBHOW KHU3HU, Ha HAXOXKJEHHE T€OMETPUUYECKHUX BEUYHMH C
MPUMEHEHUEM H3YYCHHBIX CBOMCTB (hUTyp 1 (HhakToB

10

11
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YMeHne onepupoBaTh MOHITUSME: PABEHCTBO (QUTYpP, PABEHCTBO TPEYTOJbHHUKOB;
NapajuleIbHOCTh M TEPIEHIUKYISIPHOCTh NPSAMBIX, YToJd MEXAy HpSMBIMH,
MEPIeHANKYISAp,  HAKJIOHHAs, TMPOeKnHs, Tmoaodue  ¢uryp, MOAOOHBIE
TPEYroJIbHUKHU, CUMMETPHUA OTHOCUTCIIBHO TOYKU U HpHMOﬁ; YMCHHE paciio3HaBaThb
paBEeHCTBO,  CHUMMETpHUI0O W  momobwe  Quryp, mapaienbHOCTh |
HEePIEeHANKYISIPHOCTD NMPSIMBIX B OKPY’KAIOIIEM MHpE

YMeHue onepupoBaTh MOHITHAMHU: JUIMHA, PACCTOSHWE, Yroi (BEMWYHMHA YTIia,
CHHYC W KOCHHYC YIJIa TPEyrOJIbHHKA), IUIONIaJb;, YMEHHE OICHUBATH pa3Mephl
MPEIMETOB M OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE NPUMEHITH (POPMYIIBI
MepUMETpPa U TUIOMIA ! MHOTOYTOJIEHUKOB, IITUHBI OKPY>KHOCTH W TUIOIIAIH KPyTa,
o0bemMa MPSIMOYTONBLHOTO TapajUiesielue a; yMEHHEe MPHUMEHSATh TPU3HAKU
paBEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME VYIJIOB TpPEYTOJbHUKA, TEOpeMy
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS [UUIS BBIYWCICHUS JUIVH,
paccTosiHUi, ITomaaei

YmMmeHne n3o0paxkarh TUIOCKHE (UTYpPHl M WX KOMOHWHAIIMH, MPOCTPAHCTBEHHBIE

(GuUryps! oT pyKH, ¢ HTOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY MJIM CUMBOJIbHOMY OIIHCAaHHUIO
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YMeHue omnepupoBaTh TOHATHUSMH: TIPSIMOYTOJbHAas CHUCTEMa KOOPJIHMHAT;
KOOpJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOMU3BEIECHNE BEKTOpa Ha YHCIIO,
CKaIISIPHOE TIPOU3BEJICHUE BEKTOPOB; YMEHHE MHCIOJIB30BaTh BEKTOPHl U
KOOPAMHATHI IS TPEJICTABICHUS JAaHHBIX M PEIIeHUs 3a/Jad, B TOM YHCIE M3
JIPYTHX Y4eOHBIX IPEAMETOB M PeaTbHOM KU3HU

14
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YMeHrne OIepupoBaTh IOHATHSMH: CTOJIOMKOBBIE W KpPYTOBBIE JUArPaMMEI,
Ta0JIMIBI, CpeaHee apUPMETHYeCcCKoe, MeIuaHa, HauOoJblllee W HaWMEHBIIEe
3HAueHMs, pa3Max YHUCIIOBOIO0 Ha0oOpa, YMEHHE H3BJICKATh, MHTEPIPETUPOBATh H
nmpeoOpa3oBEIBaThH HH(PpOPMAITHIO, IPEACTABICHAYIO B TA0IHIIAX U Ha AUarpaMMmax,
OTPaXKAIOIIYyI0 CBOWCTBA M XapaKTEPUCTUKH PEATBHBIX TPOIECCOB W SIBJICHUIA;
YMEHHUE PACIO3HABaTh U3MEHYUBBIE BEIMUUHBI B OKPY>KAIOIIEM MHUpE

YMeHne onepupoBaTh MOHATHUAMH: CIyYalHBIA ONBIT (CITy4alHbBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JEMEHTAPHBIM HMCXOM) CIYyYalHOIO OIBITa, CIy4aiHOe
coObITHE, BEPOSTHOCTH COOBITHS, YMEHHE HAaXOIHWTh BEPOATHOCTH CIIyH9alHBIX
COOBITHI B OIBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH, YMEHHE
pemath 3agadd METOJOM OPraHM30BAaHHOTO Iepedopa M C HCIOJb30BaHHEM
[IpaBUIa YMHOMKEHMsI; YMEHUE OLIEHMBATh BEPOSITHOCTU PEAIbHBIX COOBITHMH U
SBJICHUH, TIOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUI
B OKpPYXaloIIEM MHPE W B XKHU3HU; 3HAKOMCTBO C IIOHATHUEM HE3aBHCHMBIX
COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCEN M €ro pOJbI0 B MAaCCOBBIX
SIBJICHUSIX
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YMeHne BBHIOMPATH TOMXOSANIAN W3yYEHHBIM METOA Uil PEIICHHS 3aJadyw,
MPUBOJNTHh NPUMEPHl MaTEMATHYECKHX 3aKOHOMEPHOCTEH B NMPHUPOJE M KHU3HH,




pacmo3HaBaTh IMPOSABICHHUE 3aKOHOB MATEMAaTUKM B HUCKYCCTBE, OIMCHIBaTh
OT/ENbHBIC BBIIAIOIINECS PE3YIbTAThl, HOTYUYEHHBIC B X0J/I€ PA3BUTHS MaTEMAaTHUKU
KaK HayK, MPUBOIUTH MPHUMEPHl MATEMaTHYECKUX OTKPBITHH W HX aBTOPOB B
OTEYECTBEHHOW 1 BCEMUPHON HCTOPUU




HEPEYEHb 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPSAEMBIX HA OI'D 11O

MATEMATUKE
Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uwcna v BEIYUCIICHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTUMOCTH [ETbIX YUCEelT
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, TTPOIICHTHI, OECKOHESUHBIC TIEPHOINICCKUEC APOOH
13 PannonansHbie uncna. ApudmeTndeckre onepaiy ¢ paluiOHATFHBIMA YACIaAMHA
14 JleticTBuTebHBIC YUCTa. ApUPMETHICCKHES OTIepaIlii C TEHCTBUTEILHBIMHI YHCIaMHU
15 HpI/I6J'II/I)KéI—£HBIe BBIUMCIICHNUS, MPaBUJIa OKPYTJIEHUS, TMIPUKHUIKA M OIEHKA pe3ylbTaTa
BBIYMCIICHAN
2 AnrebpandecKrie BRIPaKEHHS
2.1 BykBeHHbIe BeIpayKeHUS (BBIPaXKEHHSI C IEPEMEHHBIMH)
29 Cremnenpb ¢ 1ensiM TokazareneM. CTeleHb C palMOHANBHBIM IMOKa3areneM. CBOWCTBa
CTETICHH
2.3 MHoro4IeHbI

24 Anrebpandeckast 1poOb

Apudmernueckuii KOpeHb HaTypalbHOH creneHd. JleHcTBUS ¢ apuUPMETHUECKUMH

25 KOPHSIMH HaTypaJIbHOH CTEIIeHH
3 YpaBHeHHS 1 HEPABEHCTBA
3.1 Llenbie 1 qpoOHO-panioHaIbHBIE ypaBHEHUsI. CHCTEMBI M COBOKYITHOCTH YpaBHEHUH
3.2 Ienbie u ApoOHO-palOHAIbHEIC HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a7a4
4 YucioBble MOCe10BaTeIbHOCTH
4.1 ITocmeoBaTeILHOCTH, CIIOCOORI 3a0aHus TOCIEA0BATEILHOCTEH
4.2 Apudmernyeckasi 1 TeoMeTpuieckas nporpeccu. PopMyiia CII0KHBIX TPOIIEHTOB
5 OyHKIHMN
Oynkust, cnocodbl 3ananus ¢yHkuuu. ['padux Qynxmun. OOmacts ompeneneHus u
51 MHOXeCTBO 3HaueHuil ¢(yHkumu. Hymu ¢yskmum. [IpomexyTkn 3HaKOIOCTOSHCTBA.
[TpoMeXyTKH MOHOTOHHOCTH (YHKIWH. MaKCUMyMbl W MHUHUMYMBI (YHKIHH.
HawuOounbliee 1 HauMeHblee 3HaYeHNE (PYHKIIMU HA TPOMEKYTKE
6 KoopiuHatel Ha MPSIMOMA U MIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapTOBBI KOOPAMHATHI Ha TNIOCKOCTH
7 T'eomerpus
7.1 ['eomerpuyeckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyronbHuK

7.3 MHOroyrojasHUKH

7.4 OKpy>KHOCTB U KpyT

7.5 M3mepeHne reoMeTpUUYECKIX BETHYUH
7.6 BekTops! Ha MIOCKOCTH

8 BeposiTHOCTh M CTaTHCTHKA
8.1 OnucarenbHasi CTAaTUCTHKA

8.2 BeposTHOCTB

8.3 Kombunaropuka

8.4 MpHuoxecTBa

8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

« Marematuka. Anrebpa: 7-i1 kiacc: 0a30BbI ypoBeHb: y4eOHHK, 7 Kiacc/ MakapblueB
IO.H., Munmiok H.I'., HemkoB K.W. u npyrue; noa pen. TensaxoBckoro C.A., AKimoHepHOE
obmiectBo «M3narenscTBo «lIpocBemenue»
e MaremaTuka. AnreOpa: 8-if kiacc: 0a30BbIi ypoBeHb: y4eOHUK, 8 kiacc/ MakapbrueB
I0.H., Munmrok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE
obuiectBo «M3narenscTBo «lIpocBemenue»
e MaremaTnka. AnreOpa: 9-it kiacc: 0a30BbIif ypoBeHb: y4eOHHK, 9 kiacc/ MakapbrueB
I0.H., Munmrok H.I'., HemkoB K.W. u apyrue; noa pen. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI IJI51 YUHUTEJIA

Matemaruka. Anrebpa : 7—9-e kitaccel : 6a30BbIi YpOBEHB : MeTOAUYECKOE TTocodue k M34
npeaMeTHON nuHuM ydeOHuKoB 1o anredpe FO. H. MaxkapsrueBa, H. I'. Munmiok, K. U.
HemkoBa u 1p./ — 2-e usn., ctep. — Mocksa : 22 IIpocBemenune, 2023. — 54 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e Etfudes.ru — Ha caiiTe TMpeACTaBICHBI ATIOMBI, BBIOIHEHHBIE C WCIOIB30BAHHEM COBPEMEHHOM
KOMITbI0TepHO# 3D-rpaduku, paccka3pBarOIINe O MAaTEMAaTHKE U €€ MPIITIOKEHUSX.

e Geogebra — mpPUIIOKEHUE C OTKPBITHIM HMCXOJHBIM KOJIOM, CIIEIMAIbHO pa3paboTaHHOE Kak
CpEeACTBO M3yUeHHS U 00yUeHHs TEOMETPHH U anreope.

e mathproblems.ru/ - cbopuuk 3amad Mo maremaruke. IIOMMMO CaMuX 3aIaHWil, Ha caiTe ecTh
KOHCTPYKTOP JUISl CO3JaHUSI CAMOCTOSITENBHBIX U KOHTPOJIbHBIX paborT.

« https://lesson.edu.ru/


http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

