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IHHOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIsSeTCS OJHWUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
o0ecrieynBaeT U3y4eHUE IPYTrUX AUCLHUILTHH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOMMO JUIsl MPOAOJDKEHUS O0pa3oBaHUS M B TOBCEAHEBHOW >Xu3HW. PazButhe y
o0yyaromuxcsi Hay4yHbIX MPECTaBICHUI O MPOUCXOKACHUHU U CYIIHOCTH alureOpanyecKux aOCTpaKIHi,
croco0e OTpaXeHUs MaTeMaTHYECKOW HAyKOH SIBIGHHH M TIPOLECCOB B NPHUpPOJE U OOIIeCTBE, POJH
MaTeMaTHYeCKOr0 MOZCIHPOBAaHUS B HAYYHOM IMO3HAHWU M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHHIO
HAYYHOTO MHPOBO33PEHHSI M KadeCTB MBIIIICHUS, HEOOXOAWMBIX Ul aJalTallid B COBPEMEHHOM
mudpooMm obmiecTBe. M3ydeHune anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HAONIOAaTh, CPAaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JICHCTBUSI M BBIBOABI, POPMYTUpOBaTh yTBepkAcHUs. OcBOeHHE Kypca alreOphl
obecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIMXCSA: OHH HCIIONB3YIOT JETyKTHBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000meHne 1 KOHKpeTn3auio, abcrparupoBanue u aHanoruto. OOydeHue
anrebpe MpeAroiaraeT 3HaYUTEIbHBIN 00bEM CAMOCTOSATENBHON NEATENTFHOCTH 00YJIarOIINXCSI, TTOITOMY
CaMOCTOSTENFHOE PEHIeHE 3a]a4 SBJSAETCS pealiu3alueil qesTelIbHOCTHOTO MIPUHIINATIA O0YUCHHSL.

B crpykType mporpamMmbl y4eOHOTO Kypca «Airedpa» s OCHOBHOTO oOImero oOpa3oBaHHS
OCHOBHOE€ MECTO 3aHHMAIOT COJEpXKaTelbHO-METOAUYeCKne JHHAW: «Unucna ¥ BBIYHCIICHHSY,
«AnreOpanyecKkue BBIpAXKCHHUS», «YPaBHEHHS W HeEpaBeHCTBa», «Dynkummy». Kaxmas w3 »>THX
COJIePKATENIbHO-METOIUIECKIX JIMHUN pa3BUBaeTCI Ha TMPOTSHKEHHH TPEX JIET HM3YYeHHS Kypca,
B3aMMOJICUCTBYSl C APYTMMH €ro JIuHWsIMH. B Xome wu3ydeHuWs y4eOHOTO Kypca OOydJaromuMmcs
MIPUXOJTUTCS JIOTHYECKH PaCcCyXkIaTh, UCTIONH30BATh TEOPETHKO-MHOKECTBEHHBIH SA3bIK. B CBS3M ¢ 3THM B
mporpaMmy y4eOHOTO Kypca «Airedpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3Jelnax MaTeMaTH4YeCKOro OOpa3oBaHHS W  CIOCOOCTBYIOIIHE  OBIIAJICHUIO
00y4alomMMICs OCHOB YHHBEPCAILHOTO MaTeMaTH4decKoro si3pika. CoaepaTenbHOW W CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «ANreOpay sIBIIIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUHM «YWciaa W BBIYMCICHUS» CIY)KHT OCHOBOH JUIA NajdbHEUIIEro W3ydeHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIMXCS JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMEHHS TIOJB30BaThCSl AITOPUTMAMHM, a TaKXKe MPUOOPETEHHUIO MPAKTHIECKUX HABBIKOB, HEOOXOIMMBIX
JUTSL TIOBCETHEBHOW XM3HU. Pa3BUTHE TMOHATHSA O 4YHCIe HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBS3aHO C pAaIOHANBHBIMH ¥ UPPAIMOHAIBHBIME YWCIaMH, (DOPMHpPOBAHHWEM IIPEICTABICHUNA O
JIEUCTBUTETLHOM 4HCIe. 3aBeplIeHre OCBOCHHWS YHCIOBOW JIMHWUM OTHECEHO K CpelHeMy oOmiemy
00pa3oBaHMUIO.

Conepxanue JByX anreOpanyecKux JHHUH — «Anre0pandecKue BHIPOKEHHS» U «YpaBHEHHUS H
HEPaBEHCTBA»  CIOCOOCTBYET (OPMHUpPOBaHWIO Y  OOy4aromUMXCs MaTeMaTHYecKOro —ammapara,
HeO6XOIII/IMOFO U pelICHUA 3aJa4 MaTEMaTUKHU, CMCKHBIX NPECIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHE OCHOBHOTO o00IIero oOpa3oBaHUs Y4YeOHBIH Marepuan TpyNIUPyeTcs BOKPYT
palroOHAaNTBbHBIX BBIpaKEHUH. AlreOpa JeMOHCTPUPYET 3HAUCHHE MAaTEMATHKHN KaK SI3bIKA JIJISl TIOCTPOCHHS
MaTeMaTHYeCKUX MOJIEIEH, OMMCAHHs IPOLIECCOB M SBJICHHWH pealbHOro Mupa. B 3amaum oOyueHUs
anrere BXOIST TaKXE HaHBHeﬁmee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHAA, HCO6XO)II/IMOFO, B
YaCTHOCTH, IJIA OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKAMH ICAYKTUBHBIX paCCY)KIIeHI/Iﬁ.
[IpeoOpazoBaHre CHMBOJBHBIX (OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOPaXKEHMs, CIHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne (yHKIMOHATBHO-TpAaQHUUECKON JIMHUKM HalEelleHO Ha TOoNydeHHe OO0ydYaroluMHcCs
3HAHUH O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOMAEIH I OIMCAHHWS U HCCIICIOBaHUS
pa3HOOOpa3HBIX MPOIIECCOB M SBJICHUI B MpHpOaE M oOmecTBe. M3ydeHne marepuana CIIOCOOCTBYET
pa3BUTUIO Y 06y11a}01111/1xc51 YME€HHA HCIIOJb30BAaTh pPA3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3bIKA
MaT€éMaTHUKH — CJIOBCCHBIC, CHMBOJHNYCCKHC, rpa(bnquKI/Ie, BHOCHUT BKJIaa B (1)OpMI/IpOBaHI/Ie
MIPEJICTABICHUH O PO MATEMAaTHUKH B Pa3BUTHH [TUBWIIN3ALNN U KYJIBTYPBHI.



CornacHo y4eOHOMY IUTaHy B 7-9 Kiaccax u3y4aercs Y4eOHBIH Kypce «AJjredpa», KOTOPbBIH
BKITFOYACT CIICIYIOIIUE OCHOBHBIE Pa3Jielibl colepxanus: «Uucna W BBIYUCICHHS», «ANTe0pandecKue
BBIPKEHUST», «Y PaBHEHUS U HEPABCHCTBA», «DyHKIIANY.

Ha m3yuenne yueOHOTO Kypca «Anredpa» orBogutcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B
Henenmo), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kiracce — 102 gaca (3 gaca B HEIEIIO).



COJEPXAHUE OBYYEHUA

7 KJIACC

Yuciaa 1 BbIYMCTCHUS

Jpobu OOBIKHOBEHHBIE W IECSITHYHBIC, IEPEXO] OT OAHON (HOpMBI 3amuch Ipobei K IPYTrou.
IlonsiTHe panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPAaBHEHHE, YIOPSIIOYMBAHWUE PAlUOHAIBHBIX YHCEIL
Apudmerndeckre MEHCTBHS ¢ pallMOHANTBHBIMUA YHCIaMH. PelreHne 3amad W3 peanbHOM NMPaKTHKH Ha
JacTH, Ha IPOOH.

CreneHp C HaTypajJbHBIM IIOKa3aTeJIeM: ONpEAeICHue, MpeoOpa3oBaHUE BBIPAKEHWH HAa OCHOBE
OIpeiesIeHNs], 3anuch OonpmMX unces. [IpoleHTsl, 3anuch NPOLEHTOB B BUIE APOOM U ApoOH B BHIE
MIPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IPOLICHTEHI, PEIICHHUE 3a/1a4 U3 PEAIbHOW MIPAKTHKH.

IIpuMmeHeHne IPU3HAKOB AETUMOCTH, Pa3IoKEeHAE HA MHOKATENH HATYPAIIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NIpsIMasi M 0OpaTHast IPOIOPLUOHAIBHOCTH.

Auredpanyeckne BbIpaKeHUs1

IlepeMeHHBIE, YHCIOBOE 3HAYECHHE BBIPAKEHUA C NEpeMEHHOM. JlomycTUMble 3HA4YECHHS
nepeMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXIY BEIMYMHAMHU B Buae (opmyisl. Berumcnenus mo
dopmynam. IIpeoOpasoBaHre OyKBEHHBIX BBIPaKEHHH, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS, MpaBHIA
npeoOpa3oBaHus CyMM M NPOM3BEICHHMH, IMpPaBUIa PACKPbITUS CKOOOK M TNPHUBEACHHSA MOAOOHBIX
CIIaracMbIX.

CBoIICTBa CTENIEHU C HATYpalbHbIM [10KA3aTEIEM.

Opnownensl W MHOrowieHsl. CremeHb MHorowieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTtu. Popmyna
pa3HOCTH KBaapaToB. Pa3noxeHne MHOrOWJIEHOB HA MHOYKUTENH.

YpaBHeHNs 1 HEPABEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBUja TNpPeoOpa3oBaHUS YpPaBHEHUS, PaBHOCHILHOCTb
YpaBHEHUI.

JIuneliHoe ypaBHEHME C OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOTO YpPaBHEHUs, PELIEHUE
JUHEWHbIX ypaBHeHHH. COCTaBI€HHE YPaBHEHUH 110 yCIOBHIO 3aJauyd. PelleHue TEKCTOBBIX 3aflad C
MIOMOUIBI0 YPABHEHUH.

JluneitHOE ypaBHEHHE C JBYMS IEpeMEHHBIMH U ero Tpaduk. Cucrema IBYX THHEHHBIX ypaBHEHUI
C IByMs TEpEeMEHHBIMHU. PerieHue cUCTeM YpaBHEHHMH CIIOCOOOM IMOJCTaHOBKH. [IpuMmepsl perieHus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM YPaBHEHUH.

DyHKUNH

Koopaunara Touku Ha mpsMoil. UucioBble MpoMEXyTKH. PaccTosHue Mexay ABYMsS TOYKaAMHU
KOOPJMHATHOU MPsSIMOM.

[MpssmoyronpHast cucTtema KoopAwHAT, ocu Ox u (Oy. AOcimcca W OpAMHATA TOYKH Ha
KOOpAWHATHOU miockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (opMmynamu. UTeHue rpaMKoB peanbHBIX
3apucumocteid. [lonsrue ¢ynkumu. I'padux ¢ynkimun. CpolictBa ¢yHkuuwii. Jlunelinas dyHkowms, e€
rpaduk. I'paduk Gynkuuu y = [x|. 'paduueckoe pemreHne JIMHEHHBIX YPABHEHUH W CUCTEM JIMHEHHBIX
YPaBHEHHUI.

8 KVIACC

Yucaa 1 BbIYMCTCHUS

Ksagpathslit kopenb u3 uncina. [lonstue 06 uppaunoHansHoM yrcie. JdecaTHuHble TPUOTIKEHHS
UppanuoHanbHeIX uuced. CBolicTBa apu@METHUECKHX KBaJPaTHBIX KOpHEH M WX NpPUMEHEHHUE K
npeoOpa3oBaHMIO YHCIOBBIX BHIPAKEHUI M BEIUMCIICHUSAM. [leiicTBUTEIbHBIE YHCIIA.

Crenens ¢ 1eipIM NoKazaresneM 1 e€ cBoicTBa. CTaHIapTHAs 3amKCh YHUCTa.

AuaredpanvecKue BbIPasKeHH

KBanpaTsslil TpéXuiieH, pa3iokeHne KBaIpaTHOTO TPEXWIEHa Ha MHOKUTEIH.



Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anredOpandeckoil apoou. ClokKeHHE, BbIUUTAHHE,
YMHOXEHHE, JAeJIeHre anredpandeckux apoodeil. ParmonanpHble BRIpOKEHHUS H UX MTPeoOpa3oBaHUe.

YpaBHeHHd U HEPaBeHCTBA

Ksanpataoe ypaBHeHme, ¢opMmyia KOpHeH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne
yYpaBHEHUH, CBOJSIINXCA K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiimmne npoOHo-panioHalbHble YpaBHEHHS.

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

Pemienue TekCTOBBIX 3a/1a4 ANreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEeHCTBa W MX CBoMcTBa. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeliHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHcTeMbl JTUHEHHBIX HEPaBEHCTB C OJHOM
[IEPEMEHHOM.

DyHKIUH

[Moustrie pynkuun. OOMacTh onpenesieH!ss 1 MHOKECTBO 3HaueHn QyHKiun. CrocoOsl 3a1aHus
(GyHKITHIA.

I'paduk pysakumu. Urenwne cporictB (yHKmu no e€ rpaduxy. [Ipumepsr rpadukoB QyHKIWH,
OTpaKaIOIUX peabHbIe MPOLIECCHI.

OYHKINHY, ONMUCHIBAIOIINE MPSMYI0 U 00paTHYIO MPOIOPIUOHATBFHBIE 3aBUCUMOCTH, HX TPaUKH.
Oyukun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe perueHne ypaBHEHHi1 i CHCTEM YPaBHEHHUIA.

9 KJIACC

Yucnaa 1 BbIYMCTEHUS

ParnmonanpHble yuclia, UppalMOHANbHBIC YKHCIa, KOHCYHbIE U OCCKOHEUHBIC JICCATHUYHBIC APOOH.
MHOXECTBO JCHUCTBUTEIBHBIX YHCEJ, JICHCTBUTEIBHBIC YKCIa KaKk OCCKOHEYHBIC JECATHYHBIC APOOH.
B3auMHO 0OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCUCTBHUTEIBHBIX YHCET W KOOPAWHATHOM
IPSAMOA.

CpaBHeHHE JEHCTBUTEIBHBIX YUCEI, apUPMETUYCCKUE IESHCTBYS C ACHCTBUTEIILHBIMH YUCIIAMHU.

Pazmepbl 00BEKTOB OKPYKAIOMIETO MUPA, JITUTEILHOCTh POIIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnmwkénHOE 3HAYeHNE BEIMYUHBI, TOYHOCTh MpuOmmkeHus. Okpyrinenne yncen. [Ipukunka u
OIIEHKA Pe3yJbTAaTOB BEIYMCIICHUH.

YpaBHeHNs 1 HEPABEHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHeHH, CBOASIIMXCS K JIMHEWHBIM.

KsanmpatHoe ypaBHeHue. Pernenne ypaBHeHHI, CBOJSIIMXCS K KBaJpaTHBIM. bukBaapaTHOE
ypaBHeHue. [lpumepsl pelieHust ypaBHEHHH TpeThell H YeTBEPTOW CTeNeHeH pasliokKeHHeM Ha
MHO>KHTEIIH.

Pemenune napoOHO-pallMOHANBPHBIX ypaBHEHWH. PemieHne TEKCTOBBIX 3amad  anreOpandecKuM
METOJIOM.

YpaBHeHHUE ¢ IByMs IEPEMEHHBIMU U ero Tpaduk. Pemenue crcreM ABYX JIMHEHHBIX YPaBHEHUH C
JIByMsl epeMeHHbIMU. PellieHue cucteMm ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JHMHEHHOe, a Apyroe —
BTOpO¥ crenenu. [ padudeckas HHTepIpeTaIys CHCTEMbl YPaBHEHHIA C JIBYMS TIEPEMEHHBIMU.

Pemenue TekcTOBBIX 3a/1a4 aNredpanvdeckuM criocoOoMm.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue TMHENHBIX HEPABEHCTB C OJJHOM NepeMeHHOM. Perienne cucteM JTUHEHHBIX HEPABEHCTB C
onHOU mepeMeHHol. KBanpaTHele HepaBeHcTBa. ['paduueckass WMHTEpHpeTanus HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUH

Keanpatuunas ¢yukuus, eé rpaduk u cBoiictBa. [lapabona, KoOpaAWHATHI BEPIIMHBI apadoibl,
0Ch CHUMMETPUU TapadoIIbL.

Ipaduxu yskmmit: y = kx, y =kx + b, y = k/x, y = 3, y = Vx, y = [x| , u ux cBoiicTBa.



YucnoBble NOCJe10BATEIHLHOCTH U MIPOrPeccun

IlonsiTHe YHCTIOBOM TIOCIENOBATEIHHOCTH. 3aJaHHe IIOCIEAOBATEIIbHOCTH PEKYPPEeHTHON
dbopmynoit u GopMyIIoii n-To YiIeHa.

Apudmerrueckass U TeoMeTpuueckas mporpeccur. PopMynsl 7-T0 WieHa apuQMETHYecKOW Hu
TEOMETPUUYCCKON TPOrPecCuil, CyMMBI TIEPBBIX /1 UJICHOB.

N3o0paxeHne dYieHOB apu(@METHYECKOH W TEOMETPUYECKOM TporpeccHid TOYKaMH Ha
KOOPIWHATHOM TUTOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHITHANBHBIA pocT. CI0KHBIC TPOIICHTHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTaThbl OCBOCHHS IPOTpaMMBbl y4eOHOTO Kypca «Anredpay XapakTepu3yOTCs:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHNEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCUICKONM MAaTeMAaTHYECKOW IIKOJIBI, K
WCTIONB30BaHHIO 3TUX JOCTIKCHUH B IPYTHX HayKax ¥ MPHUKIATHBIX cepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBINIONHEHHWIO OOS3aHHOCTEH TpaKAaHWHA W pealn3aldd ero Tpas.,
MIPEJICTABIEHHEM O MAaTEMaTHYECKHX OCHOBaX (DYHKIIMOHWPOBAHWS Pa3MUYHBIX CTPYKTYp, SBICHUH,
MPOLEAYP TPAKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO
STHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKHM NpPUMEHEHHEeM MIOCTIDKCHWH HayKH, OCO3HAaHHUEM
BaXHOCTH MOPAIFHO-3THYECKUX MIPUHIIAIIOB B JIEATEIIEHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTaHOBKOH Ha aKTHBHOE YyYacTHE€ B pEIICHUH TNPAKTUYECKUX 3a7ad MaTeMaTHIecKOu
HaAIpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUS HAa MPOTSHKEHWW BCEH KU3HU
JUTSL YCIIETTHOW TpoecCHOHaIbHON JEesITeNFHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BHIOOPOM U MOCTPOSHHEM WHIUBHIYaIbHOH TPaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX IUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MAaTeMaTHYECKHX OOBEKTOB,
3a/1a4, pelieHu, pacCyX/IeHUH, YMEHUIO BUICTh MATEMAaTUUECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) 1eHHOCTH HAYYHOTO O3HAHUSI:

OpHeHTaHHeﬁ B ACATCIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX HpeI[CTaBJ]eHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTUA YCJIOBECKA, IMMPUPOJbLI U O6HIeCTBa, MOHMMaHUEM MaTeMaTHYeCKON HayKHU KakK
C(bepbl YeJI0BEeUYECKOMN JCATCIIbHOCTH, 3TaIlOB eé pa3BUTUA U 3HAYUMOCTU JIA PA3BUTUA IHUBUIIU3ALIUH,
OBJIAJICHUEM A3BIKOM MAaTEMAaTUKHU N MaTeMaTHYeCKON Ky.HI;TypOfI Kak Cp€aACTBOM IIO3HaHWA MHpPaA,
OBJIaJICHUEM HpOCTGﬁHIHMPI HaBbIKaMH HCCHGHOB&TGHBCKOﬁ JCATCIIbHOCTH,

6) ¢usuyeckoe BocnmuTaHue, (GOpMHPOBAHHE KYJbLTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
Oaaronmosyums:

TFOTOBHOCTBIO INPUMECHATH MATEMATUYCCKUC 3HAHUA B HMHTEPECAX CBOCTO 340pPOBbA, BCACHHA
30pOBOTO 00pa3a JKH3HU (340pPOBOE MUTAaHWE, COATAaHCHPOBAHHBIH PEXUM 3aHATHH W OTIbIXA,
peryispHas Qu3nueckas aKTUBHOCTB), C(OOPMHUPOBAHHOCTBIO HaBblKa pe()ICKCHH, MPU3HAHUEM CBOETO
npaBa Ha OIIMOKY W TaKOTO XKe MpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYeCKO€e BOCTINTAHHUE:

OpHeHTaHHeﬁ Ha TMPUMEHCHUE MaTEMAaTUYCCKUX 3HAaHUN IJid peuI€Hud 3aJdad B obmacTtu
COXPAHHOCTH OKpYXarouleil cpejpl, MIaHUPOBAaHUS MOCTYIKOB M OLIEHKH KX BO3MOXHBIX MOCJIEICTBUMA
JUTSL OKpYKaroIleld Cpefbl, OCO3HAHUEM TJIO00AIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOIeM M myTed ux
peLIeHMUS;

8) ananTauus K U3MEHSIOIUMCS YCIOBUSIM COLMATbHONW M IPUPOIHOI Cpelbl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO AESITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y PYTUX JIIOAEH,
MpPHOOpETaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETCHITUH U3 OTBITA IPYTHX;

HEOOXOMMOCTHIO B (DOPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHCIe (hOPMYIIMPOBATh UJICH, TIOHSATHS,
TUNOTe3bl 00 O00BEKTaX M SBIEHHUSAX, B TOM YHCIE paHEe HEWU3BECTHBIX, OCO3HaBaTh JAC(UIIUTHI
COOCTBEHHBIX 3HAHUN U KOMITCTEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHHS U JIEHCTBHA, (DOPMYINPOBATh U
OIIEHWBATh PUCKH U TIOCIEACTBHS, (DOPMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIe YHHBepPCaJIbHbIe YieOHbIe AeiicTBUA

Ba3zoBble Jornueckue AeicTBHUA:

BBIABIISITH U XapaKTEPH30BaTh CYIECTBEHHBIC MPU3HAKH MAaTEMaTHUECKUX 00BEKTOB, MOHSATHIHA,
OTHOLICHUH MEXAY MOHATHAMH, (QOPMYITHUpPOBATH OIpECNiCHHS IOHATUH, yCTaHABIWBAThH
CYLIECTBEHHBIN MPU3HAK KIacCU(PHUKALNU, OCHOBAHUS I 0000IIECHHS U CPaBHEHUS, KDUTEPHH
IPOBOAMMOTO aHAJIN3a,;

BOCIIPHHUMATh, (OPMYJIHMPOBaTh W NpPeoOpa3oBbIBATh CYXKICHHS: YTBEPAHUTENbHBIC H
OTpHLIATeNbHbIE, ANHUYHBIC, YACTHBIC H O0IINE, YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MpPOTHBOpeursi B (pakrax,
JAHHBIX, HAONMIOACHUSIX M YTBEPXKICHUAX, NpeajaraTb KPUTCPHUU JJsI  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, NEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOUECHUN, YMO3aKIOUEHUH 0 aHATIOTUY;

pa3duparh JOKa3aTeNbCTBA MAaTEMATHYECKHX YTBEPXKIEHHH (IpsMble W OT HPOTUBHOIO),
IPOBOAWTH CAaMOCTOATENIFHO HECJIOXKHBIE JIOKAa3aTeJbCTBA MaTeMaTH4YeCKUX  (DaKToB,
BBICTPauBaTh AapryMEHTAlMI0, NPUBOAMTH IIPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh croco0 perieHust yueOHOW 3ajauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BBIOMpATh HanboJee MOJXO/ISIINHN ¢ YYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPUER).

ba3oBble ucciaeaoBaTeabCKHE TeHCTBHUA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIIEOBATEILCKUH WHCTPYMEHT IO3HAHMA, (HOPMYITHPOBATH
BOMPOCHI, (HUKCHUPYIOIIME MPOTHBOpEYHE, MpPOOJIEeMy, CaMOCTOSITEIBHO YyCTaHABIMBAThH
HCKOMOE U JIaHHOE, (POPMHPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HIINI0, MHEHUE;
HPOBOJIUTE MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN KCIIEPUMEHT, HeOOIbIIOe
UCCIIEZIOBAHUE 10 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOATENBHO (OPMYIMPOBAaTh OOOOMICHUS M BBIBOJBI IO pe3yJIbTaraM HpPOBEAEHHOTO
HaOJIIOICHNS, MCCIIEIOBAaHMs, OIICHIBATh JJOCTOBEPHOCTh MOJTYYSHHBIX PE3yJIbTAaTOB, BEIBOJIOB
1 0000IIEHHI;

MPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, a TAKXKE BBIIBUTATH MPEIIOI0KEHUS O €T0
Pa3sBUTHU B HOBBIX YCIOBUSIX.

Padora ¢ nndopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh WHQOPMAIMH, JaHHBIX, HEOOXOIMMBIX JUIS
peleHus 3a1a4u;

BBIOMpAaTh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb W HWHTEPIPETHPOBATH HMHGOPMAILHIO
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHYIS,

BBIOMpaTh (opMy mpencTaBieHus HHOOpPMAMM M WUTIOCTPUPOBATH pEIIaeMble 3aJadd
CXeMaMH, IuarpaMMaMu, HTHOU rpaKoi 1 NX KOMOUHAIUSIMU;

OIICHUBATh HAJ&KHOCT, HHGOPMAIMK 10 KPUTEPHUSM, TMPEIJIOKEHHBIM YYUTENIeM WIIH
c(hOpMyIHPOBAaHHBIM CAMOCTOSITEIBHO.



KOMMy}lI/lKaTI/lBHble YHUBEpCaAJIbHbIC y‘leﬁﬂble JieficTBUSA:

BOCIIPHHUMATh M (QOPMYJIUPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHAMH W LEISIMU
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHs] B YCTHBIX U MUCHMEHHBIX
TEKCTaX, AaBaTh IMOSICHEHHS IO XOJy peIleHHs 3aJadd, KOMMEHTHPOBAThb IONTyYeHHBIH
pe3ynbTarT;

B XoJle OOCYXIEeHHS 3a/laBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEeMEI,
pelaeMoii 3aJauu, BHICKa3bIBaTh WICH, HAlLlCNICHHbIE HA MOMCK PEIICHHs, COMOCTABISATh CBOH
CYXJICHUSI C CYXKACHUSIMU IPYTUX YYaCTHHKOB JUanora, OOHapy>KUBaTh Pa3UuUe U CXOJACTBO
MO3HLIMH, B KOPPEKTHON QopMe GOpMyIUpOBaTh Pa3HOIJIACHS], CBOU BO3PaKEHHS;
IPEICTABIATh PE3yAbTAaThl PEIICHHS 3aJadyd, OSKCIIEPUMEHTa, WCCIEeIOBAaHMsA, MPOEKTa,
CaMOCTOSTETIBHO BBIOMpATh (OpMAT BBICTYIDIGHHS C Yy4ETOM 3agad IpPe3eHTAld W
0COOEHHOCTEW ayTUTOPHH;

MOHUMATh M HCIONb30BaTh MPEUMYIIECTBA KOMAaHAHOM W HMHIAMBHAYAIBbHOW pabOTHI IMpH
pelIeHNH Y4eOHBIX MAaTEMAaTHYECKUX 33/1a4;

IIpUHUMAaThb MLCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATHL OpraHu3alnio COBMECTHOM
paboThl, pacmpeaeisiTh BUABI paboT, JOTOBapUBATHCS, OOCYKAAaTh TPOLECC U PE3yJbTaT
paboThI, 0000IIIaTh MHEHHS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMIIOBHIX ¢opMax paboTel (0OcykneHus, oOMEH MHEHHSMH, MO3TOBBIE
HITYpMBl U JIpyTHE), BBHIMOJHATH CBOIO YacTh PabOTBl M KOOPJAMHUPOBATH CBOM JCHCTBUS C
JIPYTMMU 4ICHAMU KOMaHIIbI, OICHMBATh KAaueCTBO CBOErO BKJaJa B OOIIMNA MPOIYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHBI€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETIbHO COCTaBJIAITH IUIAH, aJrOPUTM pPELICHHUs 3a7aud (WM ero 4acThb), BBIOMpaTh
croco® pemieHHss ¢ y4€TOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPHAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOpMAIINH.

CaMOKOHTpOJH), AMOIMOHAJbHbII HHTEJIEKT:

BJIaJeTh CHOCO0aMM CaMONPOBEPKH, CAMOKOHTpOJISI IIpoliecca W pe3yibTraTa peIleHHs
MaTeMaTH4YeCcKOH 3a/1auu;

MPEBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3aJaud, BHOCHUTH
KOPPEKTHUBBl B JAEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHHWBAaTh COOTBETCTBUE pe3yibTaTa MAESITEIbHOCTH IOCTABICHHON ILEIH M YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHXXCHUS WM HEJIOCTIKEHUS LIeNH, HaXOAWUTh OIIMOKY, aBaThb
OIIEHKY IIPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus B 7 Kjiacce 00y4arONIUiiCs MOYYUT CIICAYIONIUE IPEIMETHBIC PE3YIIbTATHI:

Yucaa v BIYUCIEHHUS

BoimonmHsATh, codeTas YCTHbIE U TNHCBMEHHBIE TPHEMBI, apuMmeThdecKkue IeiCTBHS C
palMOHAIBHBIMU YU CIIAMHU.

HaxomuTh 3HaueHUs YMCIOBBIX BBIPAKECHUN, MPUMEHSATh PA3HOOOpPAa3HBIE CIIOCOOBI W TPUEMBI
BBIUMCIICHUS 3HAYCHHUN JPOOHBIX BRIPAXKEHUH, COIEPIKAINX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH.

ITepexonuts OT oHOM (HOPMEI 3amKCH YKCEN K APYyroi (IpeoOpa3oBhIBATh JACCATHYHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITHYHYIO JPOOBb).

CpaBHHBATh U YIOPAIOUUBATH PALIMOHAIBHBIC YHCIIA.

OxpyryiTh yucna.

BpIMoOAHAT, OPUKUAKY UM OLEHKY pe3ylbTaTa BBIYMCICHUN, OICHKY 3HAYCHUM YHCIOBBIX
BBIpaKCHUN. BBIIONHATH JEHCTBUS CO CTETICHIMHU C HATYypaIbHBIMU MMOKA3aTECIISAMH.



IIpuMeHATh MPU3HAKY IENUMOCTH, PA3JIOKEHUE Ha MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemats DIpaKkTHKO-OPHEHTHPOBAaHHBIE  3aJa4yd, CBSI3aHHBIE C  OTHOIICHUEM  BEJIMYHH,
MIPONOPIUOHAIBHOCTBIO BEIUYHH, IPOLIEHTaMH, HHTEPIPETHPOBATh PE3YIbTATHl PEIIEHUS 3axad ¢
yu€TOM OrpaHHUYEHUll, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIpaskeHUs

Hcnonp3oBaTh anreOpandeckyr0 TEPMHUHOJIOTHMIO M CHMBOJIMKY, IPUMEHATh €€ B IIpolecce
OCBOEHUS y4eOHOTO MaTepraia.

Haxonuts 3HaueHns OyKBEHHBIX BBIPKEHUI [IPU 331aHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHMsl LEJNOTO0 BBIPAKEHUS] B MHOTOWICH IIPUBEIACHUEM IOJO0OHBIX
CJIaraeMbIX, PAaCKPBITHEM CKOOOK.

BBINOMHATE yMHOKEHHE OZHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOWIEH, NPHUMEHATH
(dbopMyIbl KBagpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyImecTBIATh PA3I0KEHUE MHOIOWICHOB HA MHOXMWTEJIN C IIOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11€r0 MHOKUTEJIS], TPYIIITUPOBKH CIIaraeMbIX, IPUMEHEHUs (POpMyYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTes npeoOpa3oBaHMs MHOTOWICHOB AJISI PEIICHHUS Pa3iMyHbIX 3aJady M3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMH IIOKa3aTeIsIMH JUIsl TPEoOpa3OBaHUS
BBIPAKECHUU.

YpaBHeHHs 1 HepaBeHCTBA

Pewiate nuHElHbIE ypaBHEHUS C OAHOU NMEPEMEHHOM, NPUMEHSS IPABUIIA IIEPEX0/1a OT UCXOIHOTO
ypaBHEHUS K paBHOCHIbBHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS.

[MpumensTs rpaduyeckre MeTObl TIPU PEIICHUN JIMHEHHBIX YPABHEHUH H UX CHCTEM.

[MonOupate mpUMepHl Map YHCEN, SBISIONIMXCS PEUICHHEM JMHEHHOTO YpaBHEHHS C JOBYMS
NepEeMEHHBIMU.

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

Pemiath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHUCIIE TpadUUecKH.

CocTaBnate W peuiath JUHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHHUH IO YCIOBHIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOIY4YEeHHBIN pe3ysIbTar.

DyHKUNH

N306paxaTh Ha KOOPAMHATHOM NMPAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AMKUCHIBATH YHCIOBbIC IPOMEKYTKH Ha aluredpandeckoM si3bIKe.

OTMe4aTh B KOOPJIMHATHOW IUIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIWHATaM, CTPOUTH Tpaduku
nHeHHBIX QyHKIui. CTpouth rpaduk GyHKIMU y = [X|.

OnuceiBaTh € MOMOMIBI0 (QYHKIMHA H3BECTHBIE 3aBHCUMOCTH MEXIy BEIWYMHAMH: CKOPOCTb,
BpEMsi, paCCTOSIHUE, [IeHa, KOJTMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHue (HyHKIINY 110 3HAYCHUIO €€ apryMeHTa.

[Monnmarp rpadudeckuii crocod TpeAcCTaBIeHUs W aHanu3a HWHOOpMAIMW, W3BIEKATh H
WHTEPIPETUPOBATh HHPOPMAIHIO U3 TPAQHUKOB peaTbHBIX MPOIIECCOB U 3aBHCUMOCTEH.

K koHIy 00y4eHus B 8 kiracce 00y4aromuiics MOYYUT CIIEAYIONIUE MTPEIMETHBIC PE3YJIbTATHI:

Yucaa 1 BoIYHCIIEHUS

Hcnonp30BaTh HaYallbHBIE MPEACTABICHUS O MHOXKECTBE ACHUCTBUTENBHBIX YUCEN ISl CPABHEHUSA,
OKPYTJIEHUS W BBIYUCICHUN, H300paXxaTh JIEHCTBUTEIbHBIE YMCIIA TOYKAMU Ha KOOPJMHATHOM MPSMOM.

[IpumeHsSTh MOHATHE apUPMETHUECKOTO KBAJPaTHOTO KOPHS, HAXOJUTh KBajJpaTHbIC KOPHH,
UCTIONB3Ys TIPU HEOOXOJIUMOCTH KAJIBKYIISITOP, BBITIONHATH MPEOOpa30BaHUS BHIPAKCHHM, COJIEPIKAIINX
KBaJpaTHbIC KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOpPHE.

Hcmonb3oBaTh 3amucu OONBIINX M MajblX YHCET C TMOMOINBIO JECATUYHBIX ApoOed u cTerneHen
gucna 10.



AJjredpanyeckue BbIpajkeHUsl

[IpuMeHSTH MOHATHE CTENEHU C LIEJIBIM IOKa3aTeJIeM, BBIIOIHITH NMPeoOpa3oBaHMs BBIPAXKEHUI,
COJEPKAIIMX CTETIEHH C LEIIbIM IT0Ka3aTeIIEM.

BbINONHATE TOXIOECTBEHHBIE NPe0Opa30BaHMs PALMOHANBHBIX BBIPAKEHUI Ha OCHOBE IPaBUII
JeHCTBUI HaJl MHOTOYJICHAMHU U alreOpandecKuMy ApOOsMU.

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA MHOXKUTEIH.

[Ipumensats npeoOpa3oBaHMs BBIPAKEHUI UL pEIICHHS pPAa3JIMYHBIX 3a4ad U3 MaTeMAaTHKH,
CMEKHBIX IIPEAMETOB, U3 PEaIbHOM MPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemate suHelHbIe, KBaApaTHbIE YPABHEHUS M PALMOHAIBHBIE YPABHEHHsI, CBOISIIMECS K HUM,
CHCTEMBI IByX YPaBHEHHH C IByMs IIEPEMEHHBIMHU.

IIpoBOIWUTE MPOCTEHIIME HCCIECIOBAHUS YPAaBHEHUM M CHCTEM YpPAaBHEHHH, B TOM 4YHUCIE C
IPUMEHEHUEM TrpaduiyecKux MpencTaBIeHUN (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WIH CHUCTEMa
YPaBHEHUH pEIIEHHs], €CIIM UMEET, TO CKOJIBKO, U TIPOUEe).

[lepexomuTh OT ciOBecHOH (HOPMYITHUPOBKH 3a1adyd K e€ anreOpandecKod MOJENH C MOMOIIBIO
COCTaBJICHUsI YPABHEHUs WJIM CHCTEMbl yPaBHEHHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a[a4u MOJIyYCHHBIH Pe3yJIbTar.

[IpuMeHAT, CBOWCTBA YHCIOBBIX HEPABEHCTB UIsI CPAaBHEHMsS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M MX CHCTEMBbl, JaBaTh rpadUUecKyr0 WUIIOCTPALUI0 MHOXECTBA
peLeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[ToHumath W HCIONB30BATh (YHKIMOHAIBHBIE TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHNUs), OMpENeNATh 3HaueHHe (QYHKIWMU 10 3HAYCHHWIO apryMeHTa, OMNpEAessaTh CBOWCTBA
¢GyHKIMH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKIWH BUA:

y=k/x, y=x2,y =x3,y = x|, y = VX, OIICHIBaTH CBOWCTBA YHCIOBOH (GYHKIHH 10 €& TpaduKy.

K xoH1y o0yuenus B 9 kiaacce o0yyaromuics MOMYIHUT CIASAYIOIIUE IPEIMETHBIE PE3yIbTaThI:

Yucna v BBIYUCICHAS

CpaBHUBaTh U yNOPSIOYNBATE PAlMOHATIBHBIE M HPPALMOHAIBHBIE YHCIIA.

BeimonusaTe  apupMeTndyeckue IEWCTBHSI C PAlMOHAILHBIMH YHCIaMH, COYeTass yCTHbIE W
MICbMEHHBIE IIPUEMBI, BBIIIOIHATh BBIUMCIEHUS C UPPALMOHAJIBHBIMY YHCIIaMHU.

HaxonuTe 3HaueHUs CTENEHEH C LENbIMU IIOKa3aTelsIMA W KOPHEH, BBIYUCIATH 3HAYEHUS
YUCIIOBBIX BBIPAXKEHUM.

OKpyriiTh AEWCTBUTENbHBIE YHCJA, BBINOJHATH NPUKUAKY pe3yiIbTaTa BBIYMCIEHHUH, OLIEHKY
YUCIIOBBIX BBIPAXKEHUM.

YpaBHeHHs1 U1 HEPaBEHCTBA

Pewlate JiMHEHHbIE M KBaJApaTHbIE YPAaBHEHHWs, YPaBHEHUS, CBOJALIMECS K HUM, IpOCTeHIIne
JIPOOHO-paAIMOHAJIbHBIC YPABHEHUS.

Pemwlate cucTeMbl JBYX JIMHEHHBIX YpPaBHEHUH C JBYyMS IEPEMEHHBIMM M CHUCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemats TekcTOBBIC 3a/1aun anreOpandeckuM crocoOOM ¢ TIOMOIIBIO COCTABIICHUSI YPABHEHUS WITH
CHCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMHU.

IIpoBOINUTE TPOCTEHIINE HCCIECIOBAHUS YPABHEHUNM M CHCTEM YPAaBHEHHMH, B TOM 4YHUCIE C
MpUMEHEHHEM TpadUvecKuX IpeNCTaBlIeHni (ycTaHAaBIMBAaTh, MMEET JM ypaBHEHHE WIH CHCTEMaA
YpaBHEHUH pelIeHns, €ClIi IMEET, TO CKOJIBKO, U TIpoyee).

Pemats nuHeliHBIE HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paKaTh pPellIcHHEe HEPAaBEHCTB Ha
YHCJIOBOM IIPSIMOM, 3aIMCBIBATH PELICHKE C ITIOMOIIBIO CHMBOJIOB.



Pemrate cucTEeMBI JTHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBCHCTB, BKJIIOYAIONINE KBaIpaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHUE CHCTEMBl HEPaBEHCTB HA YHUCJIOBOM MPSMOH, 3aIHCHIBATH PEIICHHE C
ITOMOIILIO CHMBOJIOB.

Hcmonap30BaTh HEPaBEHCTBA IIPH PEIICHUH PA3IMIHBIX 3a7ad.

DyHKIUH

PacrioznaBath (GyHKIMHM W3yYEeHHBIX BUAOB. [loKa3piBaTh CXeMaTWYeCKH pACIOJIOXKEHHE Ha

KOOPAMHATHOH TIIOCKOCTH rpaduKoB QyHKIMi Buaa: y = kx, y = kx + b, y = k/x, y = ax®> + bx + ¢, y =
x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HaUEHMIi KOIDPHIIUEHTOB, OMHCHIBATH CBOICTBA (DYHKIIHIA.

Crpouth U H300pakaTh CXeMaTHUECKH TpaduKy KBaApaTHUHBIX (QYHKIHIA, OMHUCHIBATH CBOWCTBA
KBaJpaTHYHBIX (YHKLIWH 10 UX TpaduKaM.

Pacno3naBaTh KBaApaTWuHyl0 (QYHKUIUIO 1O (opMmyse, MPUBOAUTH HPUMEPHI KBaJIpaTHUYHBIX
GbyHKUMI U3 peanbHOM )KU3HH, (PU3UKH, TEOMETPHUH.

Yuc10Bble MOCJIEI0BATEILHOCTH U IPOrPeccuu

PacrniozHaBath apupMeTHIECKYIO U TEOMETPUIECKYIO ITPOTPECCHH MIPH Pa3HBIX clioco0ax 3aaaHusl.

BBIMONHATE  BBIYMCIEHUS C HCIONb30BaHHEM (oOpMyn n-ro ujeHa apudMeTHYECKOH W
T€OMETPUYECKON IPOrpeccuil, CyMMbI IEPBBIX N YJIECHOB.

N300paxath 4eHbI NOCIEA0BATEILHOCTH TOUKAMH Ha KOOPIAUHATHON IJIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YHCIOBBIMU IOCIENOBAaTENBHOCTSIMM, B TOM 4YHCIE 3aJa4d W3
pEabHOM KU3HU (C UCTIONH30BAHUEM KaJIbKYIATOPA, MUGPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INVTAHUPOBAHUE

7 KJIACC
KoanuecTBO 4yacoB DJIeKTPOHHBIE
Ne n/m Haumenosanue pasie.ios u Tem Bcero KouTtposabHble IMpakTHyeckne (undposkre)
nporpaMmbl o0pa3oBaTe/IbHbIE
padoThI padoTsI pecype
Bu6nuoreka IJOK
1 Yucna u BeruucieHus. PalimoHaibpHbIe Yynciia 25 1 0 https://m.eds0o.ru/7f415690
bubmuoreka LIOK
2 Koopmumatst  rpaguiu. Qymiim 27 ! 0 https://m.edsoo.ru/7f415b90
bubmuoreka LIOK
3 AreOpaMIECKHC BLIPDKCHIA 20 ! 0 https://m.edsoo.ru/7f415b90
bubmuoreka LIOK
4 YpaBHCHH 1 HCPABCHCTBA 24 1 0 https://m.edsoo.ru/7f415b90
bubmoreka IIOK
> TosTopenne n odobmenne 6 ! 0 https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KJIACC

KoauuecTBo 4yacoB DJIEeKTPOHHbIE
Ne n/m HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl B KonTposibHbIe IIpakTHYeCKHE (uudposbie)
cero pa6oThI padoThI o0Opa3oBare/ibHbIe
pecypcbl
bu6nmoreka IJOK
1 Uucna u Beruncienus. KBajgpatHele KopHU 15 0 0 https://m.edsoo.ru/7f417af8
2 Yucna u BerauciieHns. CTENeHb C IeIbIM 7 0 0 Bu6nuoreka IJOK
MoKa3areyneM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbipaxeHus. KBagpaTHblii 5 1 0 bubnunoreka [IOK
TpexuyieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BhIpaxkeHus. AyreOpandueckas 15 1 0 bubnunoreka [IOK
IpoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 0 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
. bubmoreka IIOK
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHHI 15 0 0 https:/m.edsoo.ru/7f417af8
bubmoreka IIOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmoreka IIOK
8 PYHKIMH. OCHOBHEIC HOHATHA > 0 0 https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
? Dymxun. Hucnossie dyrKim ? ! 0 https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
10 Tosroperye n 06obmenye 6 1 0 https://m.edsoo.ru/7f417af8
bubmuoreka IIOK




9 KJIACC

No KosnuecTBO 4acon DJIeKTPOHHBIE
3 H
n/n ANMEHOBAIHE PAXICION M TEM HPOTPaMME! Bcero Koutpoabubie IIpakTuyeckue 06;:;:;1;22];;:2“ e
padoTbI padoThbI pecype
1 Yucna v BeluncieHud. JledcTBUTENbHBIE YKClIa 9 0 0 Egg;%ﬁi?sior{fﬂ £419d08
’ YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHHS C OTHOM 14 1 0 bubnuoreka [IOK
TIEPEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHUH 14 1 0 Eggg%ﬁiﬁiicﬁfn £419d08
4 VYpaBHenus u HepaBeHCTBa. HepaBeHcTBa 16 1 0 Egg:_?;;;eeliiorfn £419d08
Bu6nuoreka IJOK
> | Pynkunn 16 ! 0 https://m.edsoo.ru/7£419d08
6 YucioBble MOCIIEA0BATEIBLHOCTH 15 1 0 Egg:%ﬁiﬁ;i?{fﬂ £419d08
7 [ToBTOpeHwue, 0000IIeHNE, CUCTEMAaTH3AIHS 3HAHUH 18 0 0 Egg:%ﬁiﬁ;i?{fﬂ £419d08
OBLIEE KOJIMYECTBO YACOB 110 NTIPOI'PAMME 102 6 0







IPOBEPSIEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IPOBEpAEMOTo IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs 0CHOBHOI
o0pa3oBaTebHOM MPOrpaMMbI OCHOBHOIO 0011ero 00pa30oBaHUsA
pe3yJbTaTa
1 Hucna v BEIYUCIECHUSA
1.1 BL{]‘IOJ‘IHHTL, coyeras YCTHble M IIMCbMEHHBIE NPUEMBI, apu(MeTHIecKue
JEHCTBHS ¢ PALIMOHAIIBHBIMU YHCIAMH
HaxonnTs 3Ha4eHNs YUCIIOBBIX BBIPAKCHUH, IPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI
1.2 U TpUEMBI BBIUMCIACHUS 3HAYCHWM JPOOHBIX BBIPAXKCHHM, COIEpIKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIE IPOOH
[lepexoauts oT omHOW (OpMBI 3amMCH YUCEN K Jpyrod (mpeoOpa3oBBIBATH
1.3 JEeCATUYHYI0O JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO IPOOB)
1.4 CpaBHHBATh U YIOPSAJOUYHUBATH PAMOHAIBHBIE YHCTIA
1.5 OxpyrIATh YnciIa
BrINONHATE NPUKUIAKY U OLEHKY pe3ylbTaTa BbIYHUCICHUMN, OLEHKY 3HAYEHUU
1.6 YUCJIOBBIX BBIPAKCHUN. BBIMOTHATE NEHUCTBHUS CO CTEHEHSIMHU C HATypalbHBIMU
MTOKa3aTeNsIMU
1.7 [IpuMeHATs NpU3HAKH NENUMOCTH, Pa3IOXKEHHE Ha MHOXHUTEIN HaTypaJbHBIX
qHcesn
Pemarp mnpakTUKO-OpMEHTHPOBAHHBIE 33Jayd, CBS3aHHBIE C OTHOIIEHHEM
1.8 BEJIMYUH, MPONOPLUMOHANBHOCTEIO BEIMMHH, MPOLEHTAMH, HMHTEPNPETHPOBATE
pe3yJIbTaThl PEIICHUs 3a7ad ¢ y4ETOM OTpaHMUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpandeckue BEIpaKeHHS
21 Hcnonb30BaTh anredpandeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
' Ipo1ecce OCBOEHHsI yueOHOro MaTrepuana
29 Haxonute 3HaueHWst OyKBEHHBIX BBIPaXEGHUH NpU 3aJaHHBIX 3HAYCHUSX
MIepEeMEHHBIX
23 BrimonHATe npeoOpa3zoBaHusl 1ENOT0 BBIPAKEHHUS B MHOTOWICH MPHUBEACHUEM
' MOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK
24 BrIMOmHATS YMHOXKEHHE OJTHOYWIEHA Ha MHOTOYIEH M MHOTOWIEHa Ha MHOTOYIEH,
' MPUMEHSITH (POPMYJIBI KBaJ[paTa CyMMBI U KBJIpaTa pa3HOCTH
OcCymiecTBIATh pa3jioXKeHHe MHOTOWIEHOB HAa MHOXHTEIW C TIOMOIIBIO
2.5 BbIHECEHHS 3a CKOOKM OOIIero MHOXHUTENS, TPYIIUPOBKH ClaraeMblx,
MpUMEHEHUs] POPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTe npeoOpa3oBaHKs MHOTOYJICHOB JULAL pellieHUs. PasIuMHBIX 337184 U3
MaTeMaTHKH, CMEXHBIX MTPEIMETOB, U3 PeaTbHON MPAaKTUKU
27 Hcnonb3oBaTh CBOWCTBa CTENEHEH C HATypaJdbHBIMH IIOKa3aTeNsIMU  JUIs
' peoOpa3oBaHusl BRIPAKEHHIA
3 YpaBHEHHS 1 HEpPABEHCTBA
Pewate nuHEHBIE ypaBHEHMsS C OJHOM IEPEMEHHOH, INpPUMEHss IpaBUia
3.1 Iepexo/ia OT HCXOJHOTO YpaBHEHHUS K paBHOCHILHOMY eMy. [IpoBepsTs, aBnsercs
JIM YUCJIO KOPHEM YPaBHEHHUS
39 [IpumensTey rpaduyeckue METOIbl NPU PEIICHUM JIMHEWHBIX YPAaBHEHHH M HX
CUCTEM
33 [lonOupath mpuMepHI map YUCE, SBISIONIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS




C ABYMs NICPCMCHHBIMU

CtpouTh B KOOPIWHATHON IUIOCKOCTH TpaduK JHHEHHOTO YpaBHEHHS C ABYMS

34 MEepPEMEHHBIMU; TOJIB3YSICh TPpaMKOM, IPHUBOANUTH IPUMEPHI PELICHNs] YPABHEHHSI
35 Pemate cucteMbl IBYX JTMHEHHBIX YpPaBHEHHH C ABYMsI NMEPEMEHHBIMH, B TOM
qrcie rpaduuecKu
CocTaBnaTh U pemaTh JMHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX ypaBHEHUH
3.6 [I0 YCJIOBHUIO 3a/laud, UHTEPIPETHPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJayd
MOJTYYEHHBIHA PE3yJIbTAT
4 Koopaunats! u rpadukn. OyHKITHN
N3o0paxars Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4H, OTPE3KH, MHTEPBaJbl, 3alIUCHIBATh YHCIOBBIE IPOMEXYTKH
Ha aJIreOpandecKoM SI3bIKE
4.2 OTMeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJIHHATAM
4.3 Crpoutb rpaduku muHEHHBIX QyHKIHHA. CTpouTh rpaduK GYHKINH Y = |X|
OmnuceIBaTh ¢ MOMOIIBI0 (PYHKIMH W3BECTHBIE 3aBUCMMOCTU MEXKIY BEINYHHAMM:
4.4 CKOpOCTb, BpeMs, paccTosiHueE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3Ha4eHne QyHKIMHU 1O 3HAYCHHUIO €€ apryMeHTa
[Tonumare rTpaduveckuii CHoco0 MPEACTABICHUS M aHaiuu3a HHGOPMAIUH,
4.6 M3BIIEKATh U MHTEPIPETUPOBATh HHOOPMAIINIO U3 TPahUKOB PeabHBIX IMPOIIECCOB
1 3aBHCUMOCTEN
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIe Pe3y/IbTATEI 0CBOEHUs! OCHOBHOI
pesyaLTaTa o0pa3zoBaTebHOM MPOrPaMMbI OCHOBHOI0 0011ero 00pa3oBaHusA
1 Yucna 1 BBIYUCIIEHUS
Hcnonb30BaTh HavyaibHBIE HMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX YHCENT
1.1 JUISL CPaBHEHWUSI, OKPYTJICHUS U BBIYUCICHUH, N300paXkaTh JEHCTBUTEIbHBIC YHCIIa
TOYKaMU Ha KOOPAUHATHOU IIPSIMOM
[MpumensTy moHsTHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOJAUThH
12 KBaJpaTHbIE KOPHH, WCHONB3YS NPU HEOOXOIMMOCTH KaJbKYJSTODP, BBHIIOJIHATH
’ npeoOpa3oBaHusl BBIPAKEHUH, COJEPKALIMX KBaApaTHbIE KOPHHU, HCIOIb3Ys
CBOICTBa KOpHEH
13 Hcnonb30BaTh 3anucy OOJIBIIMX M MAJBIX YHCEI C IIOMOIIBIO AECATHYHBIX Jpo0eit
u ctenieHelt uncna 10
2 AnrebpandecKkue BEIpaKeHHS
71 [lpuMeHsITh  TOHATHE  CTEMEHW C  IeJbIM  TI0Ka3aTelieM,  BBIMOJIHSATH
peoOpa3oBaHysl BRIPAKEHUH, COJIEPKAIMX CTEIECHHU C LEeJIBIM IIOKa3aTeleM
29 BEIMONHATL  TOXAECTBEHHBIE NPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKCHHH Ha
) OCHOBE IPaBWJI ACHCTBUI HaJ MHOTOWIEHAMH M anreOpandeckuMu JpoOsMu
23 PackiagpIiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIH
24 [MpumensTh MpeoOpa3oBaHus BBIPAKECHUIHA AU PEMICHHS PAsIMTHBIX 32721 M3
MaTEeMaTHKH, CMEXHBIX PEIMETOB, U3 PEaJbHOMN MPAKTUKU
3 VYpaBHEHHS 1 HEPABEHCTBA
31 Pemrate sMHElHBIE, KBaJpaTHBIE YPAaBHCHHMA M PALMOHATLHBIC YpABHEHHS,
CBOJSIIMECS K HUIM, CHCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH
39 [IpoBoauTh mpocTeiiine UCCleAOBaHNsl YPAaBHEHUH U CHCTEM YpaBHEHHH, B TOM

4YucjiCc ¢ MPpUMCHCHUCM I‘pa(i)I/I‘-IeCKI/IX Hpe,I[CTaBJ'ICHI/If/i (YCTaHaBJ'II/IBaTL, HUMECT JIN




ypaBHEHUE WM CHUCTEMa YypaBHCHHH PEIICHUS, €CITH HMEET, TO CKOJIbKO, U
npouee)

[lepexomuTh OT CIOBECHOW (POPMYITHPOBKH 3a/1auM K €€ anreOpandecKoi MoIenu

3.3 C TIOMOIIBI0  COCTaBJICHWS  YpaBHEHHS WM  CHCTEMbl  ypaBHEHU,
HWHTEPIIPETHPOBATH B COOTBETCTBHY C KOHTEKCTOM 3a]Ia4X TTOyYEHHBIN pPe3yIbTaT
[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB IS CPaBHEHUS, OICHKH, PEIIaTh
3.4 JIMHCHHBIC HEPAaBEHCTBA C OJHOH TMEPEeMEHHOW U WX CHCTEMBI, JlaBaTh
’ rpa@UyYecKyr0 WILITIOCTPAIIMI0 MHOXKECTBA PCIICHUH HEPaBEHCTBA, CHUCTEMBI
HEpPaBCHCTB
4 OyHKIIUU
[lonnMate W WMCHONB30BATh (PYHKIMOHATBHBIC TOHATHS M S3bIK (TCPMUHEI,
4.1 CUMBOJIMYECKHe 0003HAYEHMs), ONPENeNATh 3HadeHne (YHKIMH I10 3HAYEHUIO
apryMeHTa, ONpPeesaTh CBOWCTBA (DYHKIHMH 110 €€ TpaduKy
CtpouTh TpaduKu dJeMEHTapHBIX (YHKIIHA BAA!
4.2 y=k/x,y=x*y=x%y=|X|, ONUCHIBaTh CBOWCTBA YHCIOBON (PYHKIIH MO €&
rpaduKy
9 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHBIE Pe3y.IbTATEI 0CBOEHHs 0CHOBHO
o0pa3oBaTeJbHON MPOrpaMMbI OCHOBHOIO 00111ero 00pa3oBaHuA
pe3yabTaTta
1 Yucia 1 BEIYHCICHUS
1.1 CpaBHHBaTh U YIOPAIOUMBATH PAIMOHAIBHBIC U UPPAIIMOHALHEIE YHCTIA
BeinonHaTe apudmeTnueckre ACUCTBUS C PAIMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHBIE ¥ TIICHMEHHBIE MPHUEMBI, BBITIOJHATH BBIUMCICHUS C WPPAIMOHATBHBIMHU
YHCIIAMU
13 HaxoauTh 3HaUeHHsT CTCIECHEH © LEBIMH TOKa3aTeAMU 1 KOpHEM, BBIYUCISATH
3HAYCHUSI YUCIIOBBIX BBIPAKEHUIN
14 OKpyrsiTh ) JEHCTBUTEIbHBIE  YHCIIA, BBITIONHATE  NMPHKUIKY ~ pe3yJIbTaTa
BBIUMCJICHUH, OLIEHKY YUCIIOBBIX BBIPAKECHUHN
2 YpaBHEHHUsI U HEPABEHCTBA
1 Pemarh nuHelHbIC ¥ KBaJIpaTHbIC ypaBHEHUS, YPaBHEHHMSI, CBOISAIIMECS K HUM,
MpOCTeine TPOOHO-paIMOHAIbHBIC YPABHEHUS
29 Pemate CHCTEMbI J1BYX JIMHEHHBIX YPAaBHEHUH C BYMsI MEPEMEHHBIMHU 1 CHCTEMBI
JIByX YpaBHEHHIA, B KOTOPBIX OJIHO YPaBHEHHUE HE SBIISETCS JTNHEHHBIM
)3 Pemiate TeKCTOBEIE 3312491 aJIl"eraI/I‘IeCKj/IM CITOCOOOM C ITOMOIIBIO COCTABICHUS
YpaBHEHUS MM CUCTEMBI IBYX YPaBHEHHI C IBYMsI IEpEMEHHBIMU
[IpoBoauTh MpocCTElIIEe UCCIENOBAaHUS YPaBHEHUI U CHCTEM YPaBHEHUH, B TOM
24 qyuclie €  NPUMEHEHUEM  TpapuuecKux npenCTaBneHIEﬁ (mampumep,
yCTaHaBJIMBaTh, UMEET JIM yPaBHCHHE WJIM CHUCTEMa YPaBHEHUU PEIICHHUsS, €CIIH
MMeEET, TO CKOJIBKO)
Pemiate nMHEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
2.5 pellieHre HEPaBeHCTB Ha YHCIOBOW MPSAMOM, 3allMChIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB
Pemarp crucTempl JTHHEWHBIX HEPAaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIOUAIOIIHE
2.6 KBaJ[paTHOE HEPaBEHCTBO, H300pa)kaTh peIIeHHEe CHCTEMBI HEPAaBEHCTB Ha
YHCIOBOM IIPSIMOM, 3aIIMCBIBATH PELIEHUE C TIOMOILBIO CHMBOJIOB
2.7 Hcronp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUIHBIX 33124
3 DOyHKITAN




Pacno3naBaTh QyHKUMM HM3Y4YEeHHBIX BHIOB. [loKa3piBaTh CXEeMaTHYECKU
pacrmoioxkeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (YHKUMH BHOa: y=KX,

3.1 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3Ha4Y€HUH KO3(PPHUIMEHTOB,
OTIMCHIBATh CBOMCTBA (PYHKITHI
39 Iloka3piBaTh CXEMaTHYECKH PAcIIOJIOXKEHWE Ha KOOPAWHATHOW IUIOCKOCTH
' rpa¢dukoB GyHKIMH Bua y = VX, Y = [X| ¥ ONHCHIBaTh CBOMCTBA (DYHKIUH
33 Crpouth W u300paxaTh CXEMaTHYECKU TpapUKH KBaJPATUYHBIX (QYHKIHH,
OMKCHIBATh CBOMCTBA KBaIPaTUUHBIX (DYHKIHH MO UX rpaduKam
3.4 PacrniozHaBath KkBagpaTHuHylO0 (QYHKUWIO TO (opMylie, NPUBOAUTH HPUMEPHI
KBaJpaTHYHBIX QYHKLIUI U3 peaNbHON )KU3HHU, QU3UKH, TEOMETPUH
4 ApudmeTrnueckasi 1 reOMETpHUUECKasi MPOrPECCUU
41 PacriozHaBath apuMeETHUECKYI0O M TE€OMETPHUECKYIO MPOIPECCHU HPU Pa3HBIX
croco0ax 3a1aHusI
49 BBIMONHATE ~ BBIUMCIIEHHS € HCIONB30BaHWEM  (OpMyd n-ro  4iieHa
) apuMeTHIeCKO U TeOMETPHUIECKOM MPOTPECcCHii, CyMMBI TIEPBBIX N YWICHOB
4.3 N3006paxatp 4ieHbl OCIIEIOBATETFHOCTH TOYKAMH Ha KOOPIWHATHOHN TITOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YHCIIOBBIMH IOCIIEIOBATENBHOCTSIMH, B TOM YHUCIIE
4.4 3alayil W3 pPeajbHOW KU3HU (C HWCIIONIb30BaHUEM KaJbKyNsATOpa, MH(PPOBBIX

TEXHOJIOTH)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kona IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUSA
1 UYucna v BBIYNCIEHUS
JpoOu OOBIKHOBEHHBIE M JIECSITUYHBIE, TEepexo] OT OJHOH (OpPMBI 3amHcH ApoOer K
1.1 Ipyroil. IloHsTHE panMOHAIBHOIO 4YHCNA, 3allCh, CPAaBHEHHUE, YIOPAIOYHUBAHUE
panrOHAIbHBIX YUCET
12 Apudmernueckre AEHCTBUA C palliOHATLHBIMA YHCIaMu. Pemienne 3amad U3 peanbHOU
' NPaKTUKW HA YacTH, Ha APOOH
13 CreneHb ¢ HaTypalbHBIM IOKa3aTeleM: ONpelesieHue, Ipeodpa3oBaHue BhIPAKCHUN Ha
OCHOBE OTIPE/ICNICHHs], 3aIICh OOJIBIINX YHCEN
14 [TpoueHTHl, 3amuch TPOLEHTOB B BHAEC IpoOU U )1p0614v B BUJE TPOLEHTOB. Tpu
OCHOBHBI€ 33J1a4{ Ha MPOLIEHTHI, pEIeHNE 3ajau U3 pealbHON MPaKTUKU
1.5 IIpuMeHeHue NPU3HAKOB IETMMOCTH, Pa3JI0’KEHHE HA MHOYKUTENIN HAaTYpaJIbHBIX YHCET
1.6 PeanibHble 3aBHCUMOCTH, B TOM YHCJIE MTpsMasi B 00paTHAast IPOMOPIHOHAILHOCTH
2 Anrebpandeckre BbIpaKCHUS
21 IlepeMeHHBIE, YUCTOBOE 3HAUCHHUE BBIPAKEHUS C MepeMeHHOU. /omycTuMble 3HaYeHuUs
MePEeMEHHBIX
29 [IpencraBienue 3aBHCHMOCTH MEXIy BEIMUYMHAMHU B BuAe GopMyibl. Beramcienus no
bopmynam
23 [TpeoOpazoBanme OYKBEHHBIX BHIPAKCHUH, TOXKIESCTBEHHO PABHBIC BHIPAKCHUS
24 CBoiicTBa cTENEeHH ¢ HaTYpaJIbHBIM IIOKa3aTeIeM
)5 Opnownens! 1 MHOTOwWIeHbl. CTeneHb MHOTOWIeHa. CloKeHHe, BEIUNTaHUEe, YMHOXKEHHE
MHOTOUJICHOB
26 DopMyIIbl COKPAIEHHOTO YMHOKEHHUS: KBAJpaT CyMMBbI M KBapar pasHocTH. Dopmyiia
PasHOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKHTEIHN
3 YpaBHeHUS
31 YPaBHeHI/IVe, KOpEHb YpaBHEHUS, IpaBuja MpeoOpa3oBaHus ypaBHEHHsI, pABHOCUIBHOCTh
ypaBHEHUI
39 JIuneiinoe YPaBHEHHE C OI[HOE/'I IIEPEMEHHOM, YMCIIO KOPHEH JIMHENMHOrO ypaBHEHMS,
peleHNe JIMHEWHBIX YpaBHEHUH
33 COCTaBJ'IteI/Ie YpaBHEHUH 10 YCIOBHUIO 3a1auu. PerieHne TeKCTOBBIX 331a4 C MOMOILBIO
ypaBHEHUI
34 JluneitHOe ypaBHEHHUE C IBYMS MEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YypaBHEHUI ¢ JAByMs IHepeMeHHbIMU. Pemienuwe cucreMm
3.5 ypaBHEHUH CITOCOOOM MOACTaHOBKH. [IprMeps! perenns TeKCTOBBIX 33/1a4 C TIOMOIIBI0
CHUCTEM YPaBHEHHI
4 Koopaunats! u rpadmkn. OyHKINH
4.1 Koopaunara Touku Ha npsiMoit
4.2 UYucnoBble MPOMEXYTKH. PaccTosiHue MeXay IByMsl TOUKaMH KOOPJAMHATHOM MpsIMON
43 HpHMoyFOHBHle cucrteMa KoopauHat, ocu Ox u Oy. Abcuucca U OpauHATa TOYKH Ha
KOOPJMHATHOM IIIOCKOCTH
44 IIpumepsr llpa(bI/IKOB, 3aJaHHBIX  Qopmynamu. YrteHune TpadUKOB  pearbHBIX
3aBHCHMOCTEN
4.5 [onstne dynkuuu. ['paduk Gynkimu. ColicTBa GyHKINH
4.6 Jluneiinas ¢pyukius, e€ rpaduk. 'paduk GyHkimm y = [X|
4.7 ['paduueckoe perieHre TMHEHHBIX YPaBHEHHI 1 CUCTEM JTMHEHHBIX YpaBHEHUH




8 KJIACC

Kon IIpoBepsieMblii 3JIeMEeHT COAEPAKAHNSA
1 YHucna v BBIYUCICHUS
11 Ksanparueiii koperb u3 uwcia. IloHstue o0 wppanuoHaIBHOM dYucie. [lecaTudHbIe
' NpUOTMKEHHS HPPALMOHATBHBIX YUCET
12 CRoiicTBa apr(pMETHICCKUX KBAIPaTHBHIX KOPHEH 1 NX MPUMEHECHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPQKEHUH U BBIYMCICHUSIM. J[eHiCTBUTENBHBIE YHCTIa
1.3 Crenens ¢ LelbIM N0Ka3areneM U e€ cBoiicTBa. CTaHaapTHAsI 3alHUCh YHCIa
2 AnrebpandecKre BhIpaKESHUS
2.1 KBanpatHpiii TpEXUIICH, pa3iokKeHne KBaIpaTHOTO TPEXUIEHa Ha MHOKUTENIN
2.2 Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO alreOpanmdecKoi 1poou
2.3 CrnoxeHue, BEIUNTaHNE, YMHOXKEHHE, JIEIeHNE anre0pandecKkux apooei
2.4 PannonansHBIC BRIPAXKEHUS U UX Peo0pa3oBaHue
3 YpaBHeHUs U HEpPABEHCTBA
3.1 KBanparHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera
3.2 Peuienune ypaBHEHUN, CBOIAIIUXCA K JMHEHHBIM U KBaJAPaTHBIM
33 [pocreiimue qpoOHO-paOHATEHBIE YPABHEHUS
I'padmueckast uHTEpIpEeTalsl YPAaBHEHUM C JBYMS IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
34 YPAaBHEHUI C JByMs IE€peMEHHbIMH. lIpuMepbl penieHuss CHCTEM HEIUHEHHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
3.5 Penienue TeKCTOBBIX 3a/]a4 anredpanyeckKiuM Crioco0oM
3.6 UucnoBble HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuneliHbIe HEpaBEHCTBA C OAHON EPEMEHHON
3.10 CucTeMBbl TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
4 DyHKIUU
41 [onsarue pynkumuu. O6iacTb onpeneseHUst 1 MHOXKECTBO 3HaueHUH GyHKIuH. CriocoObl
’ 3aanus QyHKIHHA
4.2 I'paduk pynkimu. Urenne cBOHCTB pyHKIMU 10 e€ rpaduky
4.3 IIpumeps! rpadukoB (YHKIHIA, OTPAKAIONINX PeaTbHBIE MPOIECCHI
44 OyHKIMH, OMUCHIBAIOIIUE MPIMYIO U OOpaTHYIO MPOTOPIHUOHANBHBIE 3aBUCUMOCTH, UX
' rpaduku
4.5 OyHKIMA y =x? y = X7
4.6 Oy y = Vx, y = |x|
4.7 ['paduueckoe penieHrie ypaBHEHHH U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 31€EMEHT COACPKAHUSA
1 Uucna 1 BEIYUCTICHUS
11 PanmonanbHble 4Mcia, WppalMOHAIbHBIE YMCIIAa, KOHEUHble M OECKOHEUHbIe NECSATHYHBIC
Jpo0u
MHOXECTBO JEHUCTBUTENBHBIX UYHCEN, JEHCTBUTEIbHBIE 4YHCIA KaKk OECKOHEYHbIE
1.2 NeCATUYHBIE JpoOu. B3aWMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXECTBOM
JEHCTBUTEIBHBIX YMCEN U KOOPAUHATHON MpsiMoii. CpaBHEHHE AEHCTBUTEIBHBIX YHCEI
1.3 Apudmernueckue AeHCTBHA C NeHCTBUTEIBLHBIME YHCIAMHU




I/I3MepeHI/I}1, HpI/I6J'II/DKeHI/I$I, OLICHKH. Pa3MepLI 00BEKTOB OKpYyXXaromero Mupa,
AJIUTCIIBHOCTL TPOLECCOB B OKpPYIKAroIIEM MHPC. HpI/I6J'II/DKéHHOG 3HAYCHHUEC BCIMYNHBI,

1.4 TOYHOCTHh mpubmmkeHus. OxpyrieHune umcen. IIpukuaKka W OIEHKA pPe3yNIbTaTOB
BBIYMCIICHUI
2 YpaBHEHHS U HEPABEHCTBA
2.1 YpaBHEHHS ¢ OTHON TIEPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. PerieHne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K KBaIPaTHBIM
24 buxBagpatHoe ypaBHeHue. [Ipumeps! perieHns: ypaBHEHUHN TpeThei U YeTBEPTON cTeneHen
Pas3yIoKEHUEM Ha MHOXKUTEIIN
2.5 Pemenune qpoOHO-paliOHAIBHBIX YPAaBHEHUH
2.6 Cucrembl ypaBHEHHH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €ro TpaduK
2.8 PeleHue cuctem IByX JIMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
29 Peumienne cucrem AByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEHMHOE, a APYroe — BTOPOU
CTETEeHH
2.10 I'paduueckas HHTEpIPETAIMS CUCTEMBl YPaBHEHHI C IByMs IEPEMEHHBIMH
2.11 Penenne TeKCTOBBIX 3a7a4 aJireOpanuecKuM CriocoooM
2.12 UucloBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne TMHEIHBIX HEPABEHCTB C OAHOW EPEMEHHOU
2.14 Pewienne cucteM TMHEHHBIX HEPABEHCTB C OHOU EPEMEHHOU
2.15 KBanpaTHspie HepaBeHCTBa
2.16 I'paduueckas nHTEpIPETAMS HEPABCHCTB M CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU
3 OyHKIHUU
31 Keagpatnunas ¢yakums, e€ rpaguk u cBoiictBa. [lapaboma, KOOpAMHATBHI BEPIIMHEI
napaboJibl, OCb CHMMETPHH Hapadoibl
32 I'paduku dyHkumit y=kx, y=kx+b 1 ux cBoicTBa
33 I'paduku hyHKUMH y=k/x, y = x° 11 UX CBOWCTBA
34 I'paduku GyHKINH , M UX CBOWCTBA
4 UmncnoBble MOCIE0BATENbHOCTH
41 OmnpeneneHnne W cHocoOBbl  3aJaHMA  YHUCIOBBIX  IIOCJIEOBATENbHOCTEH. 3anaHue
MOCJIEeIOBATEILHOCTH PEKYPPEHTHOH GopMyiiol u hopMyInoit n-ro uieHa
49 Apudmernueckast nporpeccus. DopMmynbl n-ro 4ieHa apuPMETHUYECKOW NPOTPECCHH,
CYMMBI IIEPBBIX /1 YJICHOB
43 I'eomeTpuueckas nporpeccusi. opMyIbl #-T0O 4jieHa T€OMETPHUUECKOI POrpeccui, CyMMBI
NIEPBBIX 1 YWICHOB
4.4 N3o0paxenne wieHOB apUPMETHUECKOM W TEOMETPHUYECKOH MpPOrpeccHii TOYKaMH Ha
' KOOPAMHATHOM IIIOCKOCTH. JINHENHBIN M KCITOHEHIIHAIBHBIN pOCT
4.5 CnokHbIE TPOLIEHTHI




INPOBEPAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMSA

Kon
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrPpaMMbI OCHOBHOTO 00IIEro 00pa30BaHUs HA OCHOBeE
OrocC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXKECTBO, MOJMHOKECTBO, ONEpAallUU HaJ
MHOXECTBAMH; YMEHHE ONEpUPOBAaTh MOHATHAMH: Ipad, CBA3HBIA rpad, JepeBo,
LUKJI, IPUMEHATh UX NP PELICHUH 3a/ad; yMEHHE HCIOJIb30BaTh rpaduueckoe
MIPEJICTaBIEHNE MHOXKECTB ISl OMMCAHUS pealbHbIX MPOIECCOB U SBICHUN, NMPHU
pELICHNH 33124 U3 APYTHX YUEOHBIX MPEIMETOB

YMmeHue  onepupoBaTh  NOHSATUSAMM:  ONPENENIEHHE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE paClO3HAaBaTb WCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS WU OTPHULIAHMS
BBICKa3bIBaHUI

YMeHue omnepupoBaTh HNOHSATHAMH: HATypajbHOE YHCIIO, IPOCTOE M COCTAaBHOE
YHCII0, JAETUMOCTh HATypalbHBIX YHWCEN, MPU3HAKU JEIUMOCTH, IeJI0€ YHCIIO,
MOIyJb YHCIIa, OOBIKHOBEHHAs IpoOb M AecATHYHAs APOOb, CTaHAAPTHBIA BH[
yHhcia, PpaNUoOHAIbHOE YWCIO, HPPALMOHAIBHOE YHCIIO, apu(MeTHYeCKUn
KBaJIpaTHbIM KOpEHb; YMEHHE BBINOJHATH JACUCTBUSA C YHCIAMH, CPaBHMBATb U
YHOPSIIOUMBATh YHCA, TMPEACTaBIATh 4YHCIAa Ha KOOPJIWHATHOM MpSAMOI,
OKPYTJIATh YUCIIA; YMEHHUE eNIaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue  omepupoBaThb IMOHATHUSAMH: CTENEHb C  LENbIM  IIOKa3aTeseM,
apuMeTHYeCKUll KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajreOpandeckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHH OOJblle eIWHHUIIBI;
YMEHHE BBINOJIHATH PAacy€Thl MO (QopmyiaMm, NpeoOpa3oBaHUs LENBIX, IPOOHO-
panrOHATIbHBIX BHIPAKEHUH U BBIPAXKEHUH C KOPHIMH, Pa3JIOKEHHE MHOTOYJICHA
Ha MHOXXUTEM, B TOM YHCJIE C UCTIOJIB30BaHHEM (OPMYIT Pa3HOCTU KBaJpaTOB U
KBaJIpaTa CyMMbI M Pa3HOCTH

YMeHHe ONIepHUpoBaTh IOHATHUSMU: YMCIOBOE PABEHCTBO, YPABHEHHE C OJHOU
MIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHE
pelarh JUHEHHbIE U KBaJApaTHBIE ypaBHEHUs, JpOOHO-pallioHaIbHbIE YPaBHEHHS
C OJHOH IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEHHBIX YpPAaBHEHWW, JIMHEHHBIE
HEpaBEHCTBA U UX CUCTEMBI, KBa/IpaTHbIC U APOOHO-paIlHOHATILHEIE HEPABEHCTBA C
OJIHOM NMEPEMEHHOW, B TOM 4YHCIE MPH PELICHUH 33Aad U3 IPYTHX NPEeIMETOB U
[IPAaKTUYECKUX 3a/]ad; YMEHHE MCIOJb30BATh KOOPJAMHATHYIO IPSAMYK H
KOOPJIMHATHYIO TUIOCKOCTh ISl H300pasKeHHs pellleHnd ypaBHEHUH, HEPABEHCTB U
CHCTEM

YMeHue onepupoBaTh HOHATHUAMH: (YHKUUS, Tpaduk (YHKUUH, HyJIHd (QyHKIWH,
NPOMEXYTKM  3HAKOIOCTOSIHCTBA, IHPOMEXKYTKH  BO3pacTaHus, YyObIBaHWS,
HauOonplllee W HauMeHbIlee 3HadeHWs (YHKINH, yMEHHE OIepUpOBaTh
TOHATHSIMU: TIpsIMasi NPOTOPIMOHALHOCTD, JIMHEWHas (QYHKIMS, KBaJpaTHYHAS
¢yHkuus, oOpaTHas NPONOPLUMOHATIBHOCTh, Napabona, rumepOoa; yMEeHHe
cTpouts rpadukn (GYHKUMHE, UCIONB30BaTh IpadUKH U ONpeNesIeHHs] CBOMCTB
MIPOIIECCOB M 3aBUCUMOCTEM, JJISl pElIeHUs 3a7ad U3 APYTuX y4eOHBIX MPeaMETOB
W pealbHOW JKM3HU; YMEHHE BBIpaKaTh (opMyiIaMu 3aBUCHMOCTH MEXKIY
BEITMYNHAMU

YMeHue onepupoBaTh MOHSATUSMH: TIOCIEIOBATEIbHOCTh, apuUpMETHUECKas |
reoMeTpuyecKas MIPOTPECCHH; yMeHHe HCIIOJIE30BaTh cBoiicTBa
MOCJIeI0BaTeNLHOCTEH, (hOPMYIIBI CYMMBI H OOILETO YiICHA MPH PEIICHUH 337134, B
TOM YHUCJIC 331249 U3 APYTUX YUEOHBIX MTPEIMETOB U PeabHOMN KU3HU




YMeHue penrath 3a/1auy pa3HbIX THUIOB (B TOM YKCIIC HA MPOIEHTHI, JIOJH U YaCTH,
JIBUKCHHE, paboTy, IICHY TOBAPOB U CTOMMOCTH TIOKYIIOK M YCIIYT, HAJIOTH, 3aJa4u
U3 O0NacTH YIpaBIIEHUS JHYHBIMA W CeMEHHBIMH (HHAHCAMH); yMEHHWE
COCTABJISATh BBIPKCHUS, YPABHCHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJ1a4H,
WCCJICIOBATH MOJyYEHHOE PEIICHUE U OIICHUBATH MPABIONOA00HOCTh MOTYYCHHBIX
pe3yIIbTaTOB

YMeHue omnepupoBaTh MOHIATHAMU: (UTYpa, TOYKA, OTPE30K, MpsMasi, Jy4,
JoMaHas,  yroll, = MHOTOYTONbHHK, TPEYTOJIbHUK, PaBHOOCAPCHHBIA U
PaBHOCTOPOHHHMN TpPEYrOJLHUKU, TNPSIMOYTOJbHBIA TPEYrOJbHUK, MEUaHa,
OMCCEeKTpUCa W BBICOTA TPEYTOJbHHKA, YETBIPEXYTOJILHUK, MMapajliIesOrPaMM,
pOMO, TPSIMOYTONBHHK, KBajapaT, Tpamenus; OKPY>KHOCTh, KpYT, KacaTelbHas;
3HaKOMCTBO C TIPOCTPAaHCTBEHHBIMH (UTYpaMH; yMEHHE pellaTh 3aJa4d, B TOM
Yuclie U3 TMOBCEIHCBHOW XH3HU, Ha HAXOXKICHUC TEOMETPUYECKUX BEIUYHH C
MPUMEHEHUEM H3YYeHHBIX CBOMCTB (hUryp 1 (hakToB

10

11

12

YMeHne onepupoBaTh MOHITUSME: PABEHCTBO (QUTYp, PABEHCTBO TPEYTOJbHHUKOB;
NapajuleIbHOCTh M TEePIEHIUKYISPHOCTh MPSAMBIX, YToJd MEXKAY MpPSIMBIMH,
MEPICHANKYISAP,  HAKJIOHHAs, TMPOeKIHs, Tmoao0ue  ¢uryp, TmOAOOHBIE
TPEYroJIbHUKH, CHUMMETPHUA OTHOCUTCIIBHO TOYKU U HpﬂMOﬁ; YMCHHE pacClio3HaBaThb
paBEeHCTBO, CHUMMETpHUI0O W  momobwe  uryp, mapaienbHOCTh |
HEePIEeHINKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHPE

YMeHue onepupoBarh MOHITHAMHU: JUIMHA, PACCTOSHWE, Yroi (BEMWYHMHA YTIia,
CHHYC W KOCHHYC YIJIa TPEYTOJIbHHKA), IUIOIA/lb;, YMEHHE OIICHUBATH Pa3MEphI
MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE NPUMEHITH (OPMYIIBI
MIEPUMETpPA U TUIOMIAT! MHOTOYTOJIIEHUKOB, JUTUHBI OKPYKHOCTH U TUIOIIA U KPyTa,
o0pemMa MPSIMOYTONBHOTO Tapajuiesielunea; yMEHHEe MPHUMEHSATh TPU3HAKU
pPaBEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA, TEOpEMY
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS IS BBIYMCICHHSA JUIVH,
paccTosiHUi, MTomaaei

YMmeHne nzobpaxkarh IUIOCKHE (PUIypbl WU MX KOMOMHALIMHM, HPOCTPAHCTBEHHBIE

(GUryps! oT pyKH, ¢ HTOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY MJIM CUMBOJIbHOMY OIIHCAHHUIO
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YMeHue omnepupoBaTh TOHATHUSAMH: TIPSIMOYTOJbHAas CHUCTEMa KOOPJIHMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOpPOB, MPOMU3BEICHNE BEKTOpa Ha YHCIIO,
CKaIIsIPHOE TIPOU3BEJIEHUE BEKTOPOB; YMEHHE MHCIIOJIB30BaTh BEKTOPHl U
KOOpPAMHATHI IS TPEJCTaBICHUS NAaHHBIX M pelIeHUs 3aJad, B TOM YHCIE M3
JIPYTUX Y4eOHBIX IPEAMETOB U PeaIbHOM KU3IHU

14
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YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE JHUArPaMMBbI,
Ta0IMIBI, CpeqHee apuMEeTHYecKoe, MeAnaHa, HauOoJblllee W HaWMEHBIIee
3HAaueHMs, pa3Max YHUCIIOBOIO0 HabOpa; YMEHHE W3BIIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBEIBaThH HH(POPMAITHIO, IPEACTABICHAYIO B TA0IHIAX U Ha AUarpaMMmax,
OTPaKAIOIIYyI0 CBOWCTBA M XapaKTEPUCTUKH PEATBHBIX TPOIECCOB W SIBICHHUIA;
YMEHHUE PACIO3HABaTh U3MEHYUBBIE BEIMUUHBI B OKPY>KAIOIIEM MHUPE

YMeHue onepupoBaTh MOHATHUSAMH: CIy4aiHBIN ONBIT (CIyYalHBI SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM MCXOX) CIy4allHOTO OIBITa, CIydaiHoe
coOBITHE, BEPOSTHOCTH COOBITHS;, YMEHHE HaxXOAWTh BEPOATHOCTH CIIyH9alHBIX
COOBITHI B OIBITaX C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSAMHU; yMEHHE
pemiath 3aJadd METOJOM OPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
MpaBWjia YMHOXXCHHSA;, YMEHHE OIIEHWBAaTh BEPOSTHOCTH PEATbHBIX COOBITHH W
SIBIIEHUH, TOHUMATh POJIb MMPAKTUIECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA
B OKpPYXalLIEM MHPE W B KHU3HU; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN M €ro pOJbI0 B MAaCCOBBIX
SIBIICHUSIX
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YMeHne BBIOMpPATh TOMXOSANIAN W3yUEHHBIM METOA Uil PEIICHHS 3aJadyw,
MPUBOJUTHh TPUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B NMPHUPOJE M KHU3HH,




pacmo3HaBaTh MPOSBICHHUE 3aKOHOB MATEMaTUKU B UCKYCCTBE, OIUCHIBaTh
OT/ENIbHBIC BBIIAIOIINECS PE3YIbTAThI, OJYUYCHHBIC B XO/I€ PA3BUTHSI MATEMATUKHI
KaK HayKH, MPUBOIUTH MPHUMEPHl MATEMaTHYECKUX OTKPBITHH W HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON HCTOPUU




HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'3 11O

MATEMATUKE
Kon IIpoBepsieMblii 2J1€eMEHT COIEPKAHUSA
1 Uwucna 1 BEIYUCTICHUS
1.1 Harypanbubie u nensie uncna. [Ipu3Haku 1eTuMOCTH HENTbIX YUCEeI
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, TTPOIICHTHI, 0ECKOHESUHBIC TIEPHOTNICCKUEC TPOOH
1.3 ParmmonansHbIe ncia. ApuhMeTHIECKHAE OTICPAIHH C PAITMOHATBLHBIME YHCIaAMHU
1.4 JeticTBuTenbHBIC YUCTa. ApUPMETHICCKHES OTICPALINN C JCHCTBUTCIILHBIMA YHCIIAMHU
15 HpI/I6J'II/I)KéI—£HBIe BBIUMCIICHNUS, MPABUJIa OKPYTJIEHUS, TMIPUKHUIKA M OIEHKa pe3ylbTaTa
BBIYMCIICHAN
2 AnrebpandecKre BhIpaKESHUS
2.1 BbykBeHHbIe BrIpayKeHUS (BBIpaXKEHHSI C IEPEMEHHBIMH)
29 Crenenb ¢ penbIM nokazareieMm. CTeneHb C palMOHaJIbHBIM MoKa3aTeneM. CBoicTBa
CTETICHH
2.3 MHorousieHsl

24 Anrebpandeckast 1poOb

Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleHcTBUS ¢ apuUpMETHUECKUMH

2:5 KOPHSIMU HaTypaJbHOU CTENEHU
3 YpaBHEHUS U HEPaBEHCTBA
3.1 Llenbie 1 qpoOHO-panioHaIbHBIE YpaBHeHUsI. CHCTEMBI M COBOKYITHOCTH ypaBHEHUIH
3.2 Llenbie 1 qpoOHO-panioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienne TeKCTOBBIX 3a1a4
4 UucnoBble MOCIE0BATENbHOCTH
4.1 ITocmeoBaTeILHOCTH, CIIOCOORI 3a0aHuUs TOCIEA0BATEILHOCTEH
4.2 Apudmernueckasi 1 reoMmeTpruecKas nporpeccud. @opmMya CI0KHBIX MPOLEHTOB
5 OyHKIHMN
Oynkus, cnocodbl 3axanus ¢yHkuuu. ['paduk QysHknum. OOnacTe omnpeaeneHus u
51 MHOXecTBO 3HaueHuil (yHkumu. Hymm ¢ynkuun. I[lpomexyTkun 3HaKONMOCTOSHCTBA.
[TpoMeyTKH MOHOTOHHOCTH (YHKIMU. MaKCHMyMbl W MHHUMYMBI (YHKIIUH.
Haunbonbiiee u HanMeHblIee 3HaYeHUE (DYHKIIMU Ha IPOMEXYTKE
6 KoopanHatel Ha PsSIMO¥ U IITOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl U ux CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKH
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YHEHUKA

» MaTtematuka. AnreOpa: 7-i kitacc: 0a30BBIi YpOBeHb: yueOHUK; 15-e nznanue, nepepadboranHoe, 7
knacc/ Makaperue F0.H., Munmgiok H.I'., Hemkor K.M. u np.; mon penakuuedi TensxkoBckoro C.A.,
AxknmonepHoe o0miectBo «M3natensctBo «lIpocBemeHue»

» MaTtemarnka. AnreOpa: 8-if kiracc: 0a30BbIi YpOBEHb: yueOHUK; 16-e n3manue, nepepaboTtanHoe, 8
knacc/ Makaperue FO.H., Munmgiok H.I'., Hemkor K.M. u np.; mon penakiueii Tenskockoro C.A.,
AxmmmonepHoe o6mecTBo «M3naTensctBo «IIpocBerenuey

» MaTtemaruka. AnreOpa: 9-i kiacc: 0a30BbIii YPOBEHb: yueOHUK; 15-¢ uznanue, nepepadboranHoe, 9
knacc/ Makaperue FO.H., Munmiok H.I'., Hemko K.M. u np.; mon penakiueit TenskoBckoro C.A.,
AxmmmonepHoe o6mecTBo «M3naTenpctBo «IIpocBernienuey

METOIUYECKHUE MATEPHUAJIBI JI51 YUUTEJISA

NHpopMalmoHHO-METOJUUECKOE MUCHbMO 00 OCOOEHHOCTSX MpenofaBaHusi y4eOHOro Mpeamera
«Martemaruka» B 2025/2026 yae6HOM TOAY;

Metomuueckne pexkomeHmanmuu. CucTeMa OLIEHKHA JOCTIDKEHUH IUIAHUPYEMBIX —IIPEIMETHBIX
Pe3yJIbTaTOB OCBOCHUS y4eOHOTOo npeaMera «Maremarukay. 5-9 knaccel (2023 r.)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
«Poccwuiickas anexTpoHHas nikonay - https://resh.edu.ru;

OO6pazoBaTenbHas miatdopma «Yuun.py» - https://uchi.ru
bubmmoTexu mudpoBoro o6pa3oBaTebHOTO KOHTEHTA - https:/MOMYpOKH.pd
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