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HHOACHUTEJIBHAS 3AIIMCKA

AnrebOpa sBIS€TCS OIHMM K3 OINOPHBIX KYPCOB OCHOBHOrO o0O0IIero oOpa3oBaHUSA: OHa
oOecrevnBaeT U3yueHue APyrux JUCIHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTAPHOTO ITUKJIOB,
e€ ocBOcHHE HEOOXOMUMO JUIS MPOJODKCHUS 00pa30BaHWS W B TMOBCEIHEBHOW XW3HU. Pa3Buthe y
00yJaromXxcss HAyYHBIX MPEACTABICHUN O MPOUCXOXKICHUU M CYIIHOCTH alreOpandecKkux aOCTpaKIui,
Croco0e OTpaKEHUS MAaTEMAaTHMYSCKOW HAyKOHN SIBICHH W TMPOIECCOB B TPUPOJAC U OOIIECTBE, POJIU
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS B HAyYHOM MO3HAHWU W B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M Ka4yeCTB MBIILICHUS, HEOOXOMUMBIX JIJIS aJalTallid B COBPEMEHHOM
mudpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunMBaeT pa3BUTHE YMEHHs HAOIIOAaTh, CPAaBHUBATH,
HAXOJWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JICHCTBHUS W BBIBOJBI, (hOPMYJIHpPOBaTh yTBepkIeHHUs. OCBOCHUE Kypca ainreOpbl
oOecreunBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIMXCSA: OHHM HCIIOJNB3YIOT JCIYyKTHBHBIC U
WHIYKTUBHBIC pacCyXIeHus, 0000IeHNe U KOHKPETU3aluio, abcTparupoBanue u aHanoruto. O0yueHue
anreOpe MpearnoyaracT 3HaYUTEIbHBIH 00bEM CAMOCTOSATEIILHON JEATEILHOCTH 00YYAIOIIUXCSI, TTOITOMY
CaMOCTOSTEIBLHOE PEUICHHE 3a1a4 ABJISCTCS Peallu3allueil IesITeIbHOCTHOTO MIPUHIIUATIA O0YUYCHHMSL.

B crpykrype mporpamMmbl yueOHOTO Kypca «AnreOpa» Uisi OCHOBHOTO OOIIEro oO0pa3oBaHUs
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPXKATCIbHO-METOUYCCKUE JIMHUK: «UHcna ¥ BBIYMCIICHHSY,
«AnreOpanuecKue BBIpAXCHHS», «YPaBHCHHUS M HepaBeHCTBay, «Dynkuumy». Kaxkmas w3z 3tHx
COJICPIKATEIIbHO-METOIUUCCKUX JIMHUM pPa3BUBACTCA Ha MPOTSHKCHMM TPEX JIET M3YYCHHS Kypca,
B3aMMOJCHUCTBYSI C APYTMMH €ro JIuHWsIMH. B Xome wu3ydeHuWs y4eOHOTO Kypca OOydJaromuMmcs
MIPUXOJTUTCS JIOTHYECKH PacCykaTh, UCTIONH30BATh TEOPETHKO-MHOKECTBEHHBIH SA3bIK. B CBS3M ¢ 3THM B
mporpaMmy y4eOHOTO Kypca «AJredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3Jenax MaTeMaTH4YeCKOro OOpa30BaHHS W CIOCOOCTBYIOIIHE  OBIIAJICHUIO
00y4JaloMMMICS OCHOB YHHBEPCAIBLHOTO MaTeMaTH4ecKoro si3bika. CoaepaTembHOW W CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISIETCS €r0 HHTErPUPOBAHHBIN XapakTep.

Conepxxanne TUHUHM «YuClIa U BBIYUCICHUSD) CIY>KHUT OCHOBOM ISl JAjdbHEHIIEro W3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMEHHS TIOJB30BaThCS aITOPUTMAMHM, & TaKXKe MPHOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUTSL TIOBCETHEBHOW XW3HU. Pa3BuTHe TOHATHS O YHCIe HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
CBSA3aHO C pAaIOHAIBHBIME ¥ UPPAIMOHAIBHBIME YWCIaMH, (DOPMHpPOBaHHWEM IIPEICTABICHUNA O
JIEHCTBUTETLHOM 4HCIEe. 3aBeplIeHHe OCBOCHHWS YHCJIOBOM IJIMHUM OTHECEHO K CpeqHeMy oOIeMmy
00pa30BaHHI0.

CopmepxaHne AByX ajreOpanveckux JIMHUN — «AnreOpanveckue BHIPAXECHUS» U «YPaBHEHHS U
HEPaBEHCTBa» CHOCOOCTByeT (HOpPMUPOBaHWIO Yy OOyYalONIMXCS MaTeMaTHYeCKOTO  armapara,
HEOOXOMMOTO ISl PEIIeHHsI 3a/1ad MaTeMaTHUKN, CMEKHBIX TIPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUS y4YeOHBIH MaTepuan TPYINIUPYETCS BOKPYT
palOHANBHBIX BRIPAKEHUH. ANre0pa JeMOHCTPUPYET 3HaUeHHEe MaTeMAaTHKH KakK S3bIKa IS TIOCTPOCHUS
MaTeMaTHYeCKUX MOJIEeH, OMUCaHMs IPOLECCOB U SBJICHHU peaabHOro Mupa. B 3amaum oOyueHws
anreOpe BXOAAT TakXKe JalbHEUIIEe pPa3BUTHE AJITOPUTMHUUYCCKOTO MBIIUICHUs], HEOOXOIMMOro, B
YaCTHOCTH, JIJI1 OCBOCHHUsS Kypca WHGOPMATHKH, U OBJIAJCHUE HABBIKAMH JCIYKTHBHBIX PACCYKICHHU.
[IpeoOpazoBaHrue CHMBOJIBHBIX (OPM CIIOCOOCTBYET Ppa3BHTHIO BOOOpPaXKeHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTRY.

Conepxanne (GpyHKIIMOHATLHO-TPAPUUECKON JMHUM HAICJICHO Ha IOJYYCHHE OO0YyYaroIIUMUCS
3HAHUA O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOMAEIH Ui OIMCAaHHWsS W HCCIICIOBaHUS
pa3HO00pa3HbIX MPOLIECCOB M SIBJICHUN B Hpupoje H oOmiectBe. M3ydyeHne marepuajiga CrocoOCTBYET
Pa3BUTUIO Yy OOYYaIOIIUXCS YMEHHS HCIOJb30BaTh pAa3JIMYHBIC BbIPA3UTENbHBIE CPEACTBA S3bIKa
MaTeMaTHKXM — CJIOBECHbIC, CHUMBOJIMYECKHME, TIpaduueckue, BHOCUT BKJIax B (HOPMHUPOBAHUE
MPEJICTABJICHUH O POJIM MATEMATHKU B Pa3BUTHH LIUBUIIM3ALIUN U KYJIbTYPBHI.



CornacHo ydeOHOMYy IulaHy B 7-9 Kiaccax H3ydaeTcs Y4eOHBIM Kypc «AnreOpa», KOTOpBIH
BKJIIOYAET CIIEAYIOIIUE OCHOBHBIE Pa3lelibl colepxaHus: «Uncna W BBIYUCICHUS», «ANTreOpandecKue
BBIpAXXEHUSDY, «Y paBHEHUS U HEpaBEHCTBa», «DyHKIIUN.

ITo pe3yabTaTam anaiau3a Beepoccuiickux nposepo4Hbix pador B 2024-
2025 romax B COOTBETCTBYWINMU pa3fgesa (TeMaTHyecKoe IJIAHUPOBAHUE)
padouyeidi mporpamMmbl mo npeaMetry «MaTreMaTuKa» MOAYJIb «AJreopa»
BHECEHbI HE00XOAMMbIC HM3MCHEHHsI, HalpaB/ieHHble Ha (GopMUpOBaHHMEe U
pa3BuTHe HeC(hOpMHPOBAHHBIX YMEHMH, BH/IOB NesITeJIbHOCTH,
XaPAKTePU3YIOIIUX JOCTHKEHHEe IJIAHUPYEMBIX Pe3yJbTATOB OCBOCHUS
OCHOBHOI1 00pa30BaTe/ILHOIl MPOrpPaMMbl OCHOBHOIO 0011[ero 00pa30BaHUs B
8 n 9 kaccax.

Ha un3ydenme yueOHOro kypca «Auaredopa» orpoaurcsi 340 gacos: B 7
kiaacce — 102 yaca (3 yaca B Hexeso), B 8 kiacce — 119 yacoB (3,5 yaca B
Heaxes10), B 9 kiaacce — 119 yacos (3,5 yaca B HejeJ110).



COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIC W NECSATHYHBIEC, MEPEXOA OT OAHOW (QoOpMBI 3amucu Ipolell K Ipyroi.
[loHsTHE pPaLMOHAIBHOTO 4YHWCIA, 3alucCh, CpPaBHEHHE, YHNOPSAIOYMBAHHME PAHOHAIBHBIX YHCEIL.
Apudmernueckre ASUCTBUS ¢ palMOHAIBHBIMHE YHCIaMu. Pemenue 3amad W3 peanbHONW MPAKTUKU HA
4acTH, Ha Jpo0u.

CreneHb C HaTypajJbHBIM MOKa3aTeNeM: ONpeAesieHue, mpeoOpa3oBaHHe BBIPAKCHUH Ha OCHOBE
OTIpeJieNIeHHs], 3amuch OONbIIMX YHcen. [IpoleHTsl, 3auch MPOLEHTOB B BHJIE APOOU W ApOOH B BHIEC
nporueHToB. Tpu OCHOBHBIE 331a4K Ha MPOLECHTHI, peIieHHE 33734 U3 PealbHON MPaKTHKH.

[TpumeHeHue MPU3HAKOB JIETUMOCTH, Pa3IoKeHUEe HA MHOKUTETH HATYPalIbHBIX YHCEIN.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIIE MpsiMasi 1 00OpaTHasi MPOHIOPLHUOHATEHOCTH.

Auare0panvecKue BbIpPasKeHHS

[lepemeHHBIC, 4YHCIOBOC 3HAYCHHWE BBIPAKCHHS C MepeMeHHOH. JlomycTumble 3HaueHHS
nepeMeHHbIX. [IpencTaBieHrne 3aBUCMMOCTH MEXIy BEJIMYMHAMHU B BuAe (Qopmyibl. BeruucieHus mo
¢dopmynam. [IpeobpazoBaHre OYKBEHHBIX BBIPRKEHHH, TOXIECTBEHHO pPaBHBIC BBIPAXKCHUS, MpaBHIIa
npeoOpa3oBaHus CyMM M TpPOHM3BEICHHN, MpaBWUIa PACKPBITHS CKOOOK M TPHUBEICHHS IOJAOOHBIX
CJIaraeMbIX.

CBoiicTBa CTENEHN C HATYPATBbHBIM TIOKa3aTeNeM.

OpHounensl W MHorowieHel. CreneHbp MHorowieHa. CioXeHHE, BbIYUTAHHE, YMHOKEHHE
MHOTO4JIeHOB. DopMyJibl COKpAIEHHOTO YMHOXEHHUS: KBagpaT CyMMBbl U KBaapaT pasHoctu. Dopmyna
Pa3sHOCTH KBaJpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOXKHTEIIH.

YpaBHeHHs 1 HepaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBWja NPeoOpa3oBaHUsl YPaBHEHUs, PaBHOCHIBHOCTb
YpaBHEHUI.

JluneliHoe ypaBHEHHE C OJHON MEPEMEHHOU, YUCIO KOpHEH JIMHEWHOIO YpaBHEHUs, pELICHUE
JMMHEHHBIX ypaBHeHMH. CoCTaBleHHME ypaBHEHHH IO YCJOBHIO 3agadd. PemieHne TEKCTOBBIX 3afad C
MOMOIIBIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU U ero rpaduk. Cucrema IByX JMHEHHBIX YpaBHEHUH
C IByMs NepeMeHHbIMU. PerieHue cucreM ypaBHEHHMH crocoOoM moiacTaHoBkH. Ilpumepsl pernenus
TEKCTOBBIX 33714 C IOMOILBI0 CUCTEM ypaBHEHHUII.

DOyHKIUH

Koopnunara Ttouku Ha mpsMol. UucnoBble NpOMEXYTKH. PaccTosiHMEe MeXmy ABYMsI TOUYKaMu
KOOPJIMHATHOM MpsIMOM.

IIpsmoyronpHast cucrema KoopAauHaT, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKH Ha
KoOpAMHAaTHOU miiockocTu. Ilpumeps! rpaduko, 3amaHHbIX Gopmynamu. YTeHue rpaukoB peabHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuum. CpolictBa ¢yHkuumil. Jlunednas dynkuums, e€
rpaduk. I'paduk Qynknum y = [x|. ['padpuueckoe pemnreHue TMHEHHBIX YPaBHEHUH U CHUCTEM JIMHEWHBIX
YPaBHEHUI.

8 KUIACC

UYncaa 1 BbIYMCTICHUS

Ksagpathslit kopenb u3 uucina. [lonstue 06 uppaumoHansHOM 4ucie. JecaTHuHble TpUOIKEeHUS
UppanuoHanbHeIX uuced. CBoicTBa apu@METHUECKMX KBAJIPAaTHBIX KOpHEH W HMX MpPHUMEHEHHE K
npeoOpa3oBaHMIO YHCIIOBBIX BHIPAKEHUH M BEIYMCIICHUSAM. [leiicTBUTEIbHBIE YHCIIA.

Crenens ¢ 1ebpIM NOKa3aresneM U e€ cBoicTBa. CTaHAapTHAs 3aKCh YHCTa.

Auare0panvecKue BbIPasKeHHS

KBanpaTsslil TpéXuiieH, pa3iokeHUe KBaIpaTHOTO TPEXWIEHA HA MHOKUTEIH.



Anrebpandeckas npodb. OCHOBHOE CBOWCTBO anreOpamdeckoil npodu. CliokeHue, BEIYMTAHHE,
YMHOXEHHE, AeJIeHHe anredpandeckux apoodeil. ParmonanbHble BRIpOKEHHS U UX TTPeoOpa3oBaHHeE.

YpaBHeHHd U HEpaBeHCTBA

KsanpaTtaoe ypaBHeHme, ¢opMmyrna KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne
ypaBHEHUH, CBOSIIUXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiine qpoOHO-pallioHaIbHBIC YPABHECHUS.

I'padmyeckast MHTEpIIpETALNS YPABHEHUA C JBYMS MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHCHUN
¢ ABYMsI IepeMEHHBIMU. [IprMephl pereHus CUCTEM HETMHEHHBIX YPaBHEHUM ¢ JBYMS IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W MX CBOMcTBa. HepaBeHCTBO ¢ OIHOW TNepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHelHbIe HEpaBeHCTBA ¢ OAHOW mepeMeHHOo#. CHUcTeMbl TUHEHHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

DyHKIUH

[onsitue ¢pynkumuu. OONACTH ONpPENEICHUS U MHOXKECTBO 3HaYeHH (yHKIMH. CriocoOb! 3a1aHus
(byHKITHIA.

I'paduk pynakumu. Urenwne cpoiictB ¢yHKmmu no e€ rpaduky. [Ipumeps! rpadukoB QyHKIWH,
OTpaKaIOIUX peabHbIe MPOLIECCHI.

OYHKINHA, ONMMCHIBAIOIINE MPSAMYI0 U 00paTHYIO MPOIMOPIUOHAIBHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe peruenne ypaBHEH il i CHCTEM YPaBHEHHIA.

9 KJIACC

Yucna v BBIYUCICHAS

PanmonaneHble 4MciIa, HppandoOHAIbHBIE YUCIA, KOHEUYHbIE U OCCKOHEYHBIEC NECATHYHBIC IpOOu.
MHOXecTBO AEHCTBUTENBHBIX YHCENl, ACWCTBUTENbHBIC YHCia KaKk OECKOHEYHBIE IECSTUYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBHTENBHBIX YUCEN M KOOPAWHATHON
IpsIMOiA.

CpaBHeHHE NeHCTBUTEIBHBIX YHCEN, apuPMETHIECKUE IEHCTBHS C JeHCTBUTEIBHBIMH YHCIAMHU.

Pa3zMepbr 00HEKTOB OKPYKaIOIIEr0 MHUPA, ATUTEIBHOCTD MPOLECCOB B OKPYKAIOIIEM MHUPE.

[MpubnmxEHHOEe 3HAYCHNE BEIIMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB BEIYMCIIEHUH.

YpaBHeHHs U HEpaBeHCTBA

JIunelinoe ypaBHeHue. PenieHne ypaBHEHU, CBOAAIIMXCS K JINHEWHBIM.

KBanparHoe ypaBHeHue. Pernenune ypaBHEHMH, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapaTHOe
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMH TpeTbed M 4YETBEPTOM CTEIEHEW pas3lIoKEHUEM Ha
MHO>XUTEIIN.

Pemienne npoOHO-pallMOHATBHBIX ypaBHEHMIA. PellieHHe TEKCTOBBIX 3ajad aJreOpandyecKuM
METOJIOM.

YpaBHeH#He ¢ IByMsl IEpeMEHHBIMH U ero rpaduk. Pemenne cucteM AByX JTMHEHHBIX YpaBHEHUH C
JIByMsI IIEpeMEHHbIMU. PellleHne cucreM ABYX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
BTOpOH creneHu. [ paduueckast MHTEPIPETAIUs CUCTEMBI YPAaBHEHUH € IByMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1ad anre0pandeckKuM CIocOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOI. Pelienne cucteM JTMHENHBIX HEPABEHCTB C
onmHOW mepeMeHHON. KBamparHbie HepaBeHcTBa. ['paduueckas WHTEpIpeTanys HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DOyHKIUH

Keanpatuunas yukuus, e€ rpaduk u cBoiicta. [lapabona, KoopauHATBhl BEPIIMHBI 11apaboJIbI,
0Cb CUMMETPHUH MapadoIbl.

I'paduku pynximit: y =kx, y=kx +b, y=k/x, y = x3,y = VX, y = [X| , ¥ UX CBOWCTBA.



YucnoBble NOCJe10BATEIHLHOCTH U MIPOrPeccun

IloHATHE YHWCIIOBOK TIOCIEAOBATEILHOCTH. 3ajaHWe IIOCIEAOBATEILHOCTH PEKYPPEHTHOMH
dbopmynoit u GopMyIIoii n-TO YiIeHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. GopMynbsl n-T0 WieHa apuQMETHYeCKOW W
TEOMETPUUYCCKON POrpecCuil, CyMMBI TIEPBBIX /1 YJICHOB.

N3o0paxenne dYieHOB apu@METHYECKOH W TEOMETPUYECKOM TporpeccHii TOYKaMH Ha
KOOPIWHATHOM TTOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHITHANBHBIA pocT. CII0KHBIE TTPOIICHTH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTAaThl OCBOCHUS MMPOrpaMMbI yUeOHOTO Kypca «Aredpay XapaKTepu3yrTCs:

1) naTpuoTH4YecKoe BOCIIMTAHHE:

MIPOSIBJIEHMEM HHTEpeca K MPOLUIOMY M HACTOSAILIEMY POCCHMCKOW MaTeMaTWKH, HEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHKEHHSAM POCCHUMCKMX MaTeMaTHKOB M POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax W MPHUKIAJHBIX chepax;

2) rpakaaHcKoOe M IyXOBHO-HPaBCTBEHHOE BOCIINTAHHKE:

TOTOBHOCTBIO K BBINIOJHEHHIO O0OS3aHHOCTEW TpaKAaHWHA W peaju3allid ero Ipas,
NpEeACTaBICHUEM O MAaTEeMAaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHHUS Pa3NUYHBIX CTPYKTYD, SBICHHH,
IpoLenyp TpaXkIaHCKOTO oO0InecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO
STHYECKHX MPOOJieM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHWEM JOCTHKEHHH HAyKH, OCO3HAHHEM
BaXXHOCTHU MOPAJIBbHO-3THYCCKUX NPUHIIUIIOB B ACATCIbHOCTH y‘léHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTaHOBKOI Ha aKTHBHOE Yy4acTHE€ B pEIIEHHUM NPAKTUYECKUX 3ajad MaTeMaTH4ecKou
HANpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHYECKOro 0Opa3oBaHMs HA MPOTSIKEHUW BCEH JKU3HU
JUTSL YCHCIIHOM mpodecCHoHaIbHON JCSITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U IOCTPOEHHEM HHIUBHIYaJIbHOH TPAaEKTOPHH OOpa30BaHMs U KU3HEHHBIX IUIAHOB C y4ETOM
JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTUYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCIHPHUSATHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, pelIeH, pacCyKACHUH, YMEHUIO BUAECTh MaTEMATUIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHUSL:

OpHEHTAlMEel B IEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI M OOIIECTBa, IOHUMAHUEM MAaTeMaTH4YEeCKOH HAayKH Kak
cephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHS LMBUIM3ALIUH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH W MAaTEMaTHYECKOW KYyJBTypOoM KakK CpeICTBOM IIO3HAHUSA MHpAa,
OBJIAJICHUEM ITPOCTENITNMH HaBBIKAMH HCCIIEN0BATENBCKOM IEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
Oaromosryuusi:

TOTOBHOCTBIO IPHUMEHATH MaTeMAaTHYECKHE 3HAHMS B HMHTEPECaxX CBOErO 3/I0pOBbs, BEICHUSA
3I0pOBOTO 0O0pasza XHU3HU (34OpPOBOE MUTAaHWE, cOAJaHCHPOBAHHBIM PEXUM 3aHATHH W OTAbIXA,
peryisipHasi (u3ndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHy, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTO e IIpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTalMell Ha IpPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHUHW [Js peLIeHus 3ajad B 00JIacTH
COXPAaHHOCTH OKPY KaloIlled Cpeibl, TUIAHUPOBAHUSA MOCTYNKOB M OLEHKH MX BO3MOKHBIX IOCIEACTBUN
JUTSL OKpY’Karoliel Ccpefbl, OCO3HAHWEM TJI00ANBHOTO XapaKTepa SKOJOTHYECKHX MpoOJeM M myTed Hx
pelIeHus;

8) aganTanus Kk M3MEeHAIOIMMCS YCJIOBUSIM COUATBbHON U PUPOAHOI cpeabl:

TOTOBHOCTHIO K )IGfICTBH?IM B YCJIOBHUAX HCOHpeZIeHéHHOCTI/I, IMOBBIICHUIO YPOBHA cBOEH
KOMIICTECHTHOCTH 4Y€PE3 IMPAKTHYCCKYIO ACATCIBHOCTh, B TOM YHCJIE YMCHHUE YUUTHCA Yy JAPYIrux HIO)Ieﬁ,
HpI/IO6peTaTB B COBMECTHOI ACATCIIbBHOCTH HOBBIC 3HAHUA, HABBIKU U KOMIICTCHIIUN U3 OIIbITa APYTHUX;

HEOOXOAMMOCTHIO B (DOPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (hOpMyIMpOBaTh UAEH, IOHATHS,
TUIIOTE3BI 00 OOBEKTaX U ABJICHUAX, B TOM YHCIIC paHEC HEU3BCCTHBIX, OCO3HAaBaTb Z[e(i)I/IIII/ITLI
COOCTBEHHBIX 3HAHHMH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPUHUMAEMBbIE PELLICHUS U ACHCTBUS, POPMYIUPOBATH U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe AelicTBHSA

Ba3oBLIe JJornuecKkue JeicTBHusA:

BBISIBIISITH U XapaKTEPH30BaTh CYILIECTBEHHBIC IPU3HAKH MAaTEMAaTHUECKUX O0BEKTOB, IOHATHUII,
OTHOILICHUH MEXAY INOHSATHUAMH, (POpPMYyIHpOBATH OIpeneNeHHUs IOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MIPU3HAK KIaCCU(PUKALNU, OCHOBAHUS Il 0000IIEHNsI U CPaBHEHUS], KDUTEPHH
IPOBOJIUMOTO aHANIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTh M IPeoOpa3oBBIBATh CYXKICHHSA: YTBEPAMTECIBHBIE H
OTpHLIATENbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABJIAAT MATEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3M W TPOTUBOPECHHA B (baKTax,
JaHHBIX, HAOMIOAEGHUSAX M YTBEP)KIOCHUAX, NpeanaraTb KPUTEPUU M BBIIBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTb BbIBOALI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JOCAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

pa3bupare JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIEHHH (IpsMblE M OT IPOTUBHOIO),
NPOBOJHWTH CAaMOCTOATENIFHO HECIOXKHBIE JIOKAa3aTeNbCTBA MaTeMaTHYeCKUX  (DaKTOB,
BBICTPaWBaTh AapryMEHTAIMIO0, TNPHUBOAWTH IPHMEPHl W KOHTPIPUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUS;

BEIOMpATh CIIOCOO perieHnst yueOHOo# 3amauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpAaTh HanOoJIee MOAXOAAIINI ¢ YYETOM CaMOCTOSITETIBHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble HcciieaoBaTeIbCKHe JeHCTBHSA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIbCKUI HMHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOMPOCHI, (QUKCUPYIOIIHE MPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSITCIBHO YyCTaHABIHBATH
HCKOMOE U JJaHHOE, () OPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHCHUE;
MIPOBOJIUTH O CAMOCTOSATENBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOS
WCCJICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOr0 OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSTEIBHO (OPMYJIUPOBATh OOOOIIECHUS M BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOJICHMSI, MCCIICJIOBAHMUS, OIIEHUBATh JIOCTOBEPHOCTD IMOJIyUYEHHBIX PE3YJIbTATOB, BHIBOJOB
1 00001IEHHNIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIOJI0KEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undgopmanueii:

BBISBIISATH HENOCTATOYHOCTh W HM30BITOYHOCTh WH(OPMAIMH, JaHHBIX, HEOOXOAMMBIX JUIS
peLeHus 3a1a4m;

BBIOUpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(MOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM IpEACTaBICHHUS;

BbIOMpaTh (opMy mpencTaBieHuss WHOOPMAIMA W WUTIOCTPUPOBATH pEIIaeMble 3a/1a4d
CXeMaMH, IMarpaMMaMu, HHOU rpauKoi ¥ UX KOMOUHAITUSIMH;

OLICHUBATh HaA&KHOCTE HMHGOPMALUU 10 KPUTEPHUAM, MPEIUIOKEHHBIM YUUTENeM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHHKaTHBHBIE YHUBeEPCAJIIbHBIE y4eOHbIe IeliCTBHSA:

e BOCIpPUHMMATh U (POPMYIMPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBUSAMH U LEISIMHU
00I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, AaBaTh IIOSICHEHHA 0 XOJy peIleHHs 3aAadd, KOMMEHTHPOBAaTh IIOJYy4€HHBIH
pe3ynbTart;

e B xoAe OOCYXICHHUS 3a/JaBaThb BOIPOCHI IO CYIIECTBY OOCYKIA€MOW TEMbI, MPOOIIEMBI,
peraeMoil 3aJauu, BbICKa3bIBaTh WIEH, HALIEJIEHHBIC HA MOMCK PEIIEHUs, CONOCTABIATh CBOM
CYXJEHHs C CYXACHISIMHU IPYTUX YIaCTHUKOB JHasora, OOHapy)KHBaTh Pa3INuUe U CXOACTBO
MO3MLIMIL, B KOPPEKTHON GopmMe GOpMyIUpOBaTh Pa3HOIJIACHS, CBOU BO3PAKCHHUS;

® TPEACTABIATh pPE3yNbTaThl pELIEHUs 3aJadd, OKCHEPHMEHTa, WCCIEOBAaHUSA, IPOEKTa,
CaMOCTOSITETIbHO  BBIOMPaTh (QOpMaT BBICTYIUICHHS C YY€TOM 3a1ad Mpe3eHTalud U
0coOeHHOCTEH ayAUTOPHU;

® [IOHMMaThb W MHCIOJb30BaTh INPEUMYLIECTBA KOMAaHIHOM M HHIUBHUIYaJbHOH pPabOTHl mpHU
peleHnr Y4eOHbIX MaTeMaTH4ecKuX 3a/ay;

e [PUHUMAThb LEJb COBMECTHOM [ESITEIbHOCTH, IJIAHUPOBATh OPIraHU3ALMI0 COBMECTHOM
paboThl, pacmpeaesisiTe BUAbI pabOT, AOrOBapHBATHCS, OOCYKAAaTh NPOLECC U PE3YJIbTaT
paboTeI, 00001IaTF MHEHHUS HECKOJBKHX JIFOJICH;

® y4acTBOBaThb B TPYHNNOBBIX (opmax paboTel (0OCYyXIeHHS, OOMEH MHEHHSIMH, MO3TOBBIE
IITYpMBl U JIpYyTWe€), BBHIIOJHITH CBOIO YacTb PabOTHl U KOOPAMHUPOBATH CBOU ACHUCTBHS C
JPYTUMM WIEHAMH KOMAaHIbI, OLCHUBAaTh KAayeCTBO CBOETO BKJIaAa B OOMIMHA HPOIYKT IO
KPHUTEPHAM, cHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSL.

PerynsiTuBHbIE YHHBepcabHbIe y4eOHbIe JeHCTBUA
Camoopranusanms:

®  CaMOCTOATENIFHO COCTABIATH IJIaH, aJTOPUTM PEIIeHUs 3aAadyd (WM ero 4acTh), BHIOMpATh
crnoco0 pemieHnss ¢ y4€TOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4€TOM HOBOW MH(OpMALHU.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJIJICKT:

® BIAJETh CIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJS TIpoliecca M pe3ysibTaTa pelIeHus
MaTeMaTHU4YeCKOM 3a/1auu;

® MpeIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPH PpEILICHHH 3a/1aud, BHOCHUTb
KOPPEKTHUBBI B JICATENLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

® OICHUBAaTb COOTBETCTBHE pe3yibTaTa JAEATENbHOCTH IIOCTABJICHHOW LENM M YCIOBHSAM,
OOBSICHATh NPHYUHBI JOCTHXEHHS MM HEAOCTIDKEHHUS LeNH, HaXOAWTh OIIMOKY, HaBaTb
OLIEHKY NIPHOOPETEHHOMY OMBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoH1y 00y4enust B 7 Kjaacce 00yJarolUUHiCs MOTyYUT CIEITYIOINE IPEAMETHbIE Pe3yJIbTaThI:

Yucia 1 BbIYMCTCHUS

BeImonHsATh, coyeras YCTHble M IUCbMEHHbIE MPHEMBI, apudMeTHYecKne JEeHCTBHS C
palMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs] YMCIOBBIX BBIPAXEHHWH, MPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAKEHUH, COIEPKAIIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.

[epexoauts OT OHOW (HOPMBI 3AITMCH YUCEN K JIPYyroi (IpeoOpa3oBHIBATh JACCATHYHYIO IPOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO JIPOOD).

CpaBHUBATH U yNOPSIOYNBATH PAIIMOHATBHBIE YUCIIA.

OKpyriiTh yrcia.

BpINONHATE NPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCICHUN, OLICHKY 3HAYCHMM YHCIOBBIX
BBIPKEHHUN. BBINIOJIHATE JEHCTBUS CO CTENIEHSIMMU C HATypalbHbIMU ITOKA3ATEISIMH.



IIpuMeHsTh MPU3HAKYU IETUMOCTH, PA3JI0KEHUE Ha MHOKUTENIN HATypaIbHBIX YHCET.

Pemate  IpaKkTHKO-OPHEHTHPOBAaHHBIE  33Jayd, CBS3aHHBIE C  OTHOLIEHUEM  BEJIWYHH,
MPONOPLUOHAILHOCTBI) BEINUYMH, IPOLEHTAMU, HWHTEPIPETHPOBATH PE3YyJbTaThl PELICHHs 3a4ad C
yu€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auare0panvecKue BbIPasKeHHS

Hcnonp3oBaTh anreOpanveckyd TEPMHHOJOTHIO W CHMBOJHKY, NPUMEHSATH €€ B Tpolecce
OCBOEHHS y4eOHOr0 MaTepHaa.

HaxonuTh 3Ha4eHns1 OyKBEHHBIX BBIPKEHUH MIPH 331aHHBIX 3HAYCHUSX TEPEMEHHBIX.

BreimonHATe mpeoOpa3oBaHMsl LEJNOTO0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHHUEM IMOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HA MHOIOWIEH M MHOIOYJIEHAa HAa MHOTOYIEH, IIPUMEHSTh
(dopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIecTBISATh Pa3NOKEHHE MHOTOWICHOB Ha MHOXHTENH C TIOMOIIBIO BBIHECEHUS 3a CKOOKH
00111er0 MHOKUTETIS], TPYIIIUPOBKH ClIaraeMbIX, IPUMEHEHUs (OpMyYI COKpaIEHHOTO YMHOKEHUSI.

[Tpumensats mpeoOpa3oBaHKs MHOTOWICHOB AJISl PELICHUS Pa3iWyHBIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEW ¢ HATypalbHBIMH IOKa3aTelsiMd JJsl [IpeoOpa3oBaHUS
BBIPAKECHUU.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHelHbIe YpaBHEHUsS C OJHOM NIEPEMEHHOM, PUMEHSIS IIPABWIIA IIEPEX0]IA OT UCXOIHOTO
YpaBHEHUS K PaBHOCWIIBHOMY eMy. [IpoBepsTh, ABIAETCS JIN YACIO KOPHEM YpPaBHEHHS.

[TpumensaTs rpaduyeckre METOAbI IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate mpuUMepbl Map YHCEN, SBISIOLIMXCS PELICHHEM JMHEHHOIO YpPaBHEHHS C IOBYMS
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOHM IJIOCKOCTH TpaduK JUHEHHOIO ypaBHEHHUS C ABYMSI IEPEMEHHBIMH,
MOJIB3YSCH IPa)KOM, IPUBOJUTE IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrate cucteMbl ABYX JTMHEHHBIX YPaBHEHHI C IByMs IEPEMEHHBIMH, B TOM YHUCIIE IpadUuecKu.

CocTaBiATe M pemarbh JUHEWHOE YPAaBHEHHE WJIH CUCTEMY JIMHEHHBIX YPABHEHHH IO YCIOBHIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauy MIOJIYYEHHBIN pe3yIbTarT.

DOyHKIUH

N300paxaTh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLINE 3aAaHHBIM KOOPAWHATAM, JTyUH,
OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YHCIOBBIE IPOMEXKYTKH Ha ajredpandeckoM si3bIKeE.

OTMeuaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH IpauKu
nuHeHHbIX GpyHKUui. Ctpouts rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMOMIBIO (YHKIUH HM3BECTHBIE 3aBHCHMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJMYECTBO, CTOUMOCTb, IPOU3BOAUTENHLHOCTD, BpEMs, 00BEM pabOTHI.

HaxonuTs 3HaueHne QyHKIMHU 110 3HAYEHHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii cnoco0d NpeAcTaBIeHUS W aHaidu3a HHGOpMALWHU, W3BIEKaThb H
MHTEPIPETUPOBATh HHPOPMALHIO U3 TPAQUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K konIy oOyueHus B 8 kjacce 00y4arONIHIACS MONyYUT CICAYIONINE MPEIMETHBIC PE3yIbTaThI:

Yucia 1 BbIYMCTCHUS

Hcnonp30BaTh HaYAIBHBIE NPEACTABICHUS O MHOKECTBE ACUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpYTJICHUS U BBIYHCIICHUH, N300paxaTth JICHCTBUTENLHBIE YUCIIA TOYKAMH Ha KOOPJAWHATHOM MIPSMO.

[IpumensTh MOHSATHE apU(PMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIWUTh KBaJpaTHbIE KOPHH,
WCIIOJIB3YSl IPU HEOOXOIUMOCTH KAJIBKYJISITOP, BBITIONHATH MPE0Opa30BaHMs BBIPAKEHHUH, COIEPIKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OONBIIUX M MabIX YHCEN C TIOMOIIBIO JIECSITUYHBIX NpoOei U cTereHei
yucna 10.



Auare0panvecKkue BbIpPasKeHHS

[IpuMeHSTD MOHATHE CTENEHU C LIENBIM MOKa3aTeJeM, BBHIOIHATH MPeoOpa3oBaHus BBIPAXKECHUH,
COJepIKAIINX CTETICHH C LEIIbIM TOKa3aTeIIeM.

BrINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs PAaLMOHANBHBIX BBIPAKCHWH Ha OCHOBE IPAaBUI
JeHCTBUI HaJl MHOTOYJICHAMH U alreOpandecKUMU APOOSMU.

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[Tpumenars mpeoOpa3oBaHMsl BHIPRKEHWH U PELICHUS DPa3IUYHBIX 3a/ad W3 MaTeMaTHKH,
CMEKHBIX MTPEAMETOB, U3 pealbHON MPAKTHUKH.

YpaBHeHHd U HEpaBeHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIE YpaBHEHUsS] M PallMOHAILHBIE YPaBHEHHS, CBOJSIIUECS K HUM,
CHCTEMBI IByX YpaBHEHHH C IByMs TIEPEMEHHBIMHU.

[TpoBoauTh mpoOCTEHIIME HCCIEIOBAaHUS YPaBHEHHMH W CHCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEeHueM rpaduiyeckux MNpencTaBleHuid (yCTaHaBIMBaTh, MMEET JM YpaBHEHHE WIH CHUCTEMa
YpaBHEHUH pelIeHHs, €CII UMEET, TO CKOJIbKO, U TIpoYee).

[lepexoauTh OT cIOBECHOH (POPMYIMPOBKH 3adauu K €€ anreOpandeckoil MOJENN C MOMOIIBIO
COCTaBIJICHHsI YPaBHEHUsI WM CHUCTEMbI ypaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJyYECHHBIN pe3yJIbTaT.

[MpuMeHAT, CBOWCTBA YHCIOBBIX HEPABEHCTB JUIS CPaBHEHHS, OLEHKH, pEUIaTh JHUHEHHbIC
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI, aBaTh rpadUYecKyr0 WILTIOCTPALUI0 MHOXKECTBa
peleHni HepaBeHCTBA, CHCTEMBI HEPaBEHCTB.

DOyHKIUH

IloHumate ¥ HCMONAB30BaTh (YHKLUMOHANBHBIE MOHATHA W S3bIK (TEPMHUHBI, CUMBOJIHYECKHE
0003Ha4YeHUs1), ONpeNesATh 3HaueHHe (QYHKUMU [0 3HAUCHHWIO apryMEHTa, ONpENEssTh CBOWMCTBA
¢byHKIIIH TI0 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKIWH BUA:

y=k/x, y=x2,y =x3,y =|x|, y = VX, OniCHIBaTh CBONCTBA YHCIOBO (YHKIMH 110 e& rpaduKy.

K xoH1y 00y4enust B 9 kiaacce 00ydJaronuicst HOTyYUT CIIEIYIOINE IPEAMETHBIE PE3yJIbTaThI:

Yucna v BbIYUCTEHAS

CpaBHUBATH U yIOPSIOUYMBAThH PallMOHATIBHBIE U HPPALIMOHATIBHBIE YHCIIA.

Bomonuate apupmeTnyeckue NEHCTBUS € palMOHAIBHBIMUA YHCIAMM, COYeTas YCTHbIE H
MUCbMEHHBIE TPUEMBI, BBITIOIHATh BHIYUCIICHUS ¢ UPPALMOHATILHBIMH YHCIaMU.

HaxonuTth 3HadyeHUs: cTemeHeW ¢ LeNbIMU IOKa3aTeNsIMH M KOPHEH, BBIYMCIATH 3HAUYCHHS
YHCIIOBBIX BBIPAKECHUH.

OKpyIJIATh JEHCTBUTENBHBIE YHCIA, BBITOJIHATH NPUKUAKY pPE3yibTaTa BBIYMCICHUM, OLIEHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeiHBIE W KBaJpaTHbIE YpaBHEHHWS, YPAaBHEHHs, CBOISIIMECS K HHUM, HpocTeiiiue
JIpoOHO-paliOHAIbHBIE YPAaBHEHUSI.

Pemrate cuctembl IByX JIMHEWHBIX YpaBHEHMH C JBYMs IEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBISIETCS JTIMHEHHBIM.

Pemate TekcTOBBIE 3aaun anreOpandeckuM CrocoOOM € MOMOIIBIO COCTABJICHUS! YPAaBHEHUS WIH
CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMs EPEMEHHBIMH.

[IpoBoauTh mpocTEHIINE HCCIENOBaHWA YPABHEHHMH M CHUCTEM YpaBHEHMH, B TOM 4YHCIE C
NpUMEHEHHuEeM rpaduvyeckux MpencTaBIeHud (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOYee).

Pemrates nuHeiiHbIE HEPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pellleHHe HEPaBEHCTB Ha
YHUCIIOBOW MPSIMOH, 3alIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.



Pemiate cucTeMbl JTUHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, M300paXkaTh PEIICHUE CUCTEMBI HEPABEHCTB Ha YHCIOBOM MPSMOM, 3alUCHIBATh PEIICHUE C
IMOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUH PA3JIMUHBIX 33]a4.

DyHKINH

PacrioznaBaTh (QyHKIMHM W3yYEeHHBIX BUAOB. [loKa3piBaTh CXeMaTWYeCKH pACTIOJIOXKEHHE Ha

KOOPAMHATHOH TIIOCKOCTH TpadukoB (GyHKIMI BUpa: y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢,
y = x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HaueHMIi KOIDPHUIIUECHTOB, OMHCHIBATH CBONCTBA (HYHKIIHIA.

Crtpouts 1 M300paxarh cxeMaTHUecKd rpadWKu KBaApaTHYHBIX (PYHKIIWH, ONMHACHIBATH CBOWCTBA
KBaJIpaTHYHBIX (PYHKIINH 110 UX TpaduKam.

PacrioznaBaTh KBaZpaTW4yHYI0 (QYHKOHIO TIO (OpPMyNe, MPUBOAWUTH TNPUMEPHl KBaIpaTHIHBIX
(GYHKIWIA U3 peabHON )KU3HH, (PU3UKH, TEOMETPHUH.

YucnoBble NOCJIe10BATEIHLHOCTH U MPOrPecCcun

PacrioznaBaTh apupMeTHIECKYIO H TEOMETPHUIECKYIO TTPOTPECCHH MIPH Pa3HBIX CIIOCO0aX 3aaHMs.

BrITIOMTHATS BBIUMCIEHHS C WCIONB30BaHWEM (OpMylT n-ro wWieHa apudmerndeckod u
F€OMETPUYECKOM NPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300paxath 4eHbI MOCIEI0BATEIFHOCTH TOYKAMH Ha KOOPIUHATHON TNTIOCKOCTH.

Pemate 3amaum, cBsS3aHHBIE C YHCIOBBIMH TIOCIIEAOBATEIBHOCTSAMH, B TOM YHCIIE 3aadd U3
peanbHOH KU3HH (C UCTIOIB30BAHNEM KaIBKYJIATOPa, HTU(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoauyecTBO 4acos DJIeKTPOHHbIE
Ne n/m Haumenosaiue pasie.i0s u rem Bcero KonTpoabubie  IIpakTuyeckmne (unposrie)
NporpaMmbl p p o0pa3oBaTeJibHbIe
padoTbI paGoThI pecypebi
bubmuoreka LIOK
1 Yucna u BerunciaeHus. ParmonansbHble yucia 32 1 https://m.edsoo.ru/7f415b90
Bu6nmoreka IJOK
2 Koopaumatst  rpaguku. Qymiim 25 ! https://m.edsoo.ru/7f415b90
Bu6nmoreka IJOK
3 AJTCOpaNTCCKHE BHIPAXKCHILA 26 ! https:/m.edsoo.ru/7f415b90
Bu6nuoreka IJOK
4 Y PaBHCHHS H HCPABEHCTBA 12 ! https://m.edso0.ru/7f415b90
bubmunoreka LIOK
> losropenue u 0bodmene 7 ! https:/m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 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

KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3aesioB H TeM NPOTrPaMMbIl B KontposbHbie IpakTHYecKue (undposbie)
cero padoThI padoThI o0pa3oBaTeJIbHBIE
pecypcsl
Koopnunats! u rpaduku. @yHKINH 5
Anrebpanyeckue BbIPaKEHHUS 5
YpaBHEHUS U HEPABEHCTBA 7 1
1 AnreOpanyeckue BRIpaKEHHs. Anredpandeckas 15 1 bubnmorexa [IOK
IpoOb https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
2 Uucna u Beruncienusa. KpaapaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna v BerunciaeHus. CTeneHb ¢ meJIbiM 3 1 bubmuoreka LIOK
MoKazaTesieM https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBampaTHbIe 19 1 Bubnuoreka [IOK
ypaBHeHUs. KBagpaTHBIN TpexwieH https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHUH 13 bubmorexa HOK
p p ’ yp https://m.edsoo.ru/7f417af8
bubmoreka IJOK
6 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmoreka IIOK
7 DyHictH. OCHOBHBIE HOHATH > https://m.edsoo.ru/7f417af8
bubmunoreka IIOK
8 Dynxcinau. Hucnosie Gynim ? https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
9 Tosroperye n 06obmenye 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 7 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

No KoauuyecTBO 4acoB DJIeKTPOHHbIE
- HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI (mudposbie)
n/n Bcero KOHTpﬁO.]IbeIe HpaKTﬁnquKne 06pA30BATEILHBIE
pa6oThI padoThI pecypebi
Anrebpandeckre BhIpaKeHUs. Anredpamdeckas 5
JIpo0b
CreneHb ¢ LETIbIM NTOKa3aTeNIeM 4
KBanparnsle ypaBHEHUS 4
Uucna u Berurcienus. KBanpaTHele KOpHU 4 1
1 Hucna u BeruncieHus. JleicTBUTENbHBIE YKCTa 9 bubmorexa HOK
’ https://m.edsoo.ru/7f419d08
Bu6nnoreka [JOK
2 DyHKIMH 16 1 https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPAaBEHCTBA. Y PaBHEHUS C OTHOU 14 1 bubmmorexa [IOK
TIEPEeMEHHOM https://m.edsoo.ru/7f419d08
N bubmmoreka LIOK
4 VYpaBHeHHs U HepaBeHCTBAa. CHCTEMBI ypaBHEHUM 14 1 https://m.eds0o.ru/7f419d08
bubaunoreka LIOK
5 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmunoreka LIOK
6 YucioBble MOCIIEN0BATEIBLHOCTH 15 1 https://m.edsoo.ru/7f419d08
. bubnuoreka [IOK
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATHU3ALINS 3HAHUI 18 1 https:/m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 TPOTPAMME 119 7 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

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoka KosmyecTBo yacos Jlata DJIeKTPOHHbIE U (POBLIE
n/n Bcero Konrtpoabnsie IlpakTnueckue — o0pasoBaTeJbHbIe
padoThl padoThI pecypchbl
1 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 Ki1accoB 1
2 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 KI1accoB 1
3 TlonsTHE panMoHaIBLHOTO YKCa 1
4 ApudmeTrnaeckue NEHCTBUS C PallHOHAEHBIMA 1
YHCIIaMH
5 ApudmeTrnaeckue NeHCTBUS C PAllHOHAEHBIMH 1
qUucJIaMHu
6 ApudmeTrnaeckue NEHCTBUS C PallHOHAIEHBIMA 1
qUucJIaMHu
Bbubnmnorexa IJOK
7 BykBeHHBIE BBIpaXEHUS 1 1
https://m.edsoo.ru/7f41feec
] [Tepemennsie. JlonmycTrmMble 3HAUEHUS 1
MIEPEMEHHBIX
9 CpaBHeHI/Ie, ynOpSI,Z[O‘II/IBaHI/Ie paHI/IOHaIIBHBIX 1
YHCEN
10 CpaBHeHue, yIIOpaI0YNBaHUE PAIlIOHAIBHBIX 1
YHCEN
11 CpaBHeHue, yIIopaI0YNBaHIE PAIlIOHAIBHBIX 1
YHCEN
12 Pemenrie OCHOBHBIX 33/1a4 Ha JPOOH, TIPOIICHTHI 1
Y3 peaIbHOM MPaKTUKHU
13 Pemenne ocCHOBHBIX 3a7a4 Ha APOOH, MPOIICHTHI 1
U3 peabHON TPAKTUKH
14 Pemenne ocCHOBHBIX 33724 Ha APOOH, MPOIICHTHI 1
W3 PeabHON MPAKTHKH
15 Pemenne ocCHOBHBIX 33724 Ha APOOH, MPOIICHTHI 1
U3 peabHOM MPAKTHKHU
16 [Ipu3Haku KETUMOCTH, Pa3IoKCHUS Ha 1

MHOXUTCIN HATYPAJIbHBIX YHCCJI



https://m.edsoo.ru/7f41feec

HpI/I3HaKI/I ACJIIMMOCTH, PA3JIOKCHHA HaA

17 MHOHTENN HATypaJIbHBIX YHCEI
[IpeobpazoBanme OyKBEHHBIX BBIpaKCHHUN
18 pef)cprll)me CKO6OK}I]/I anBeueHng HO,Z[O6H’I>IX bubmorexa HOK
https://m.edsoo.ru/7f41fafa
ClIaraeMbIx
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHUN
19 pzi:KpBII)TI/Ie CKO6OK}II/I HpI/IBeI[eHI/Ig HOL[O6H’I:IX bubmorexa [IOK
https://m.edsoo.ru/7f41fd70
claraeMbIx
[TpeoOpazoBanue OyKBEHHBIX BHIPAKCHUH,
20  pacKpbITHE CKOOOK U MPUBEACHUE TOJ00HBIX
ClIaraeMbIx
IIpeoOpazoBanne OyKBEHHBIX BHIpOKEHUH,
21 PacKphITHE CKOOOK U TPUBEACHHUE TTOTOOHBIX
claraeMbIx
2 YpaBHeHwue, npaBuiia mpeodpa3oBaHus
YpaBHEHUS], PABHOCHIILHOCTD YPaBHEHUH
23 JIuneitHoe ypaBHEHHe ¢ OJHOM vHCpCMCHHOfI,
peleHNe JIMHEWHBIX YpaBHEHUH
JIvHeitHOe ypaBHEHUE C OJIHOW MEPEMEHHOI, bubnuotexa [IOK
24 o o
pelieHre JMHENHBIX YpaBHEHH https://m.edsoo.ru/7f420482
75 JluneiiHoe ypaBHEHUE C OJHOU MEPEMEHHOM,
pelieHre JMHENHBIX YpaBHEHHM
26 Pemenne 3ama4 ¢ moMoIbp0 ypaBHEHUH Bubmorexa HOK
https://m.edsoo.ru/7f42064e
27  Pemenue 3a7a4 ¢ TOMOIIBIO ypaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f420806
28 | Pemenue 3aa4 ¢ MOMOILBIO YpaBHEHHUN bubmorexa LIOK
https://m.edsoo.ru/7f4209a0
29 | Pemenwue 3a1a4 ¢ IOMOIIBIO YPaBHCHHMA bubmorexa HOK
https://m.edsoo.ru/7f420e6e
30  ®opmymsl
31 Dopmysl
3 Kontpoannas padora no teme «Hucaa u

BhIUKMCJIeHHA. PanmonanbHble YUCIa.



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

ToxnecTBa
Peanbnrie 3aBucuMocty. Ipsmast u oOpatHas

33 MPONOPLUUOHAIEHOCTH
34 Peanbubie 3aBucumoctu. [Ipsmas u oOpaTHast
MPONOPLUHUOHAIEHOCTH
35 Koopaurara To4ku Ha psMoit bubamorera LHOK
https://m.edsoo.ru/7f41de76
36  YwuciaoBble IPOMEKYTKU bubmorexa [IOK
https://m.edsoo.ru/7f41dff2
37 | UucaoBble IPOMEKYTKU
38 Paccrostane MEKTY IBYMS TOUKAMH
KOOPAMHATHOU TIPSIMOI
39 Paccrostane MLy ABYMS TOUKAMH
KOOPJIWHATHON MPSIMOH
bub6mmoreka [IOK
40 Honstite gymkuin https://m.edscli).ru/7f41ef06
N N bubanoreka [HOK
41 Coofictaa gynicuiii https://m.edscli).ru/7f41f078
N N bubanoreka [HOK
42 Cooiictsa pymiuuii https://m.edsg).ru/7f4lflfe
43  TI'paduk pyHKIUH
44 [IpsmoyronpHas cucTeMa KOOpAWHAT Ha bubanoreka LHOK
IUTOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpssmoyronpHas cucTeMa KOOpAWHAT Ha bubanoreka LHOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
46  Tlpumepsl rpaduKoB, 33 JaHHBIX GOpMyIamMu Eﬁg;;ﬁi?si(ﬁfn £410828
47  Tlpumepsl rpaduKoB, 3aJJaHHBIX QopMyIaMu Egg;%ﬁiﬁi(ﬁfn £41ed80
48 | Ilpumepsl rpadukoB, 3aJaHHBIX GopMyTIaMu
49  Yrenue rpaMKOB peanbHbIX 3aBUCUMOCTEH bubmorexa [IOK
https://m.edsoo.ru/7f41ea24
50 | Urenue rpadMKOB peaabHBIX 3aBHCHMOCTEH
51 Jluneiinas QyHKITUS bubamnoreka [IOK



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

https://m.edsoo.ru/7f427282

. bub6mmoreka [IOK
52 Jlunciinaz dyniuns ! https://m.edscI)_E).ru/7f427412
NI Bu6mmoreka LIOK
53 | Iloctpoenue rpaduka TuHEHHON HYHKLIUU 1 https://m.c dscI)_E).ru 17£426d e
54 | Tloctpoenwue rpaduka TuHEHHONW HYHKINT 1
55 | I'paduxk pynkmmn y =[x| 1
56 | I'paduk pynkimm y =|x| 1
57 Kountpoabhas paGora no reme «Koopaunatel u 1 bubmmoreka [IOK
rpagpuku. OyHKIAW» https://m.edsoo.ru/7f41f50a
58 CreneHb ¢ HaTypaJbHBIM MOKA3aTENIEM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4211de
59 Crenens ¢ HaTypaJIbHBIM MTOKa3aTelIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f421382
60  CremneHb c HaTypaJIbHBIM [TOKa3aTeleM 1 buGamorexa LOK
https://m.edsoo.ru/7f42154¢
61 CBoiicTBa CTENEHH ¢ HATYPaJIbHBIM IIOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f421382
62  CaoiicTBa CTENEHH C HATYPaJIbHBIM MTOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f42154e
63 CBOJCTBa CTENEHH C HATYPAIBbHBIM ITOKA3aTeNEM 1 bubmorexa LOK
https://m.edsoo.ru/7f4218be
64  CaoiicTBa cTENeHH ¢ HATYPaJIbHBIM MIOKa3aTeIeM 1
65 | CaoiicTBa cTeNeHH ¢ HATYpaJIbHBIM MIOKa3aTeIeM 1
66 OIHOWIEHBI 1
67 OHOYJIEHB] 1
bubnmnoreka [HOK
68 | MuorowiesEt ! https://m.edS(I)_E).ru/7f42276e
bubnmnoreka [HOK
69 | Muorowunerst ! https://m.edscl)lo.ru/7f422930
70 CrnoxxeHue, BEIYUTaHUE, YMHOKCHHE 1 bubmuoreka [IOK
MHOTOUJICHOB https://m.edsoo.ru/7f422af2
71 CroxeHue, BEIYUTaHUE, YMHOKCHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
7 CrnoxeHue, BEIYATAHUE, YMHOKCHHE bubmmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
73 CrnoxxeHue, BHIYUTaHUE, YMHOXKCHHE bubaunoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
74 Pa3znoxxeHne MHOro4JeHOB HA MHOXKHUTENH bubmorexa [IOK
https://m.edsoo.ru/7f423312
75 PasnoxeHrne MHOTOYJICHOB Ha MHOKHUTEIN buGmorexa HOK
https://m.edsoo.ru/7f4237tfe
76 DopMyIBl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
77 DopMyJibl COKPAIEHHOTO YMHOXEHHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
78 DopMynbl COKPAILIEHHOTO YMHOXEHUS bubmorexa [IOK
https://m.edsoo.ru/7f424c12
79 DopMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424fd2
80 | ®opmymBl COKpPAIIEHHOTO YMHOKEHUS
81 DopMyJIIBl COKPAIIEHHOTO YMHOKEHUS
82 | ®opmymbl COKpPaAIIEHHOTO YMHOKEHUSA bubmorexa LHOK
https://m.edsoo.ru/7f4251d0
33 KonTpoasHas padoTa nmo teme
«Adare0panyecKue BbIpaKeHHS
34 JIuHeitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U bubnuotexa [IOK
ero rpaduk https://m.edsoo.ru/7f427c32
85 JIuneiliHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U bu6immoreka LIOK
ero rpaduk https://m.edsoo.ru/7f427e8a
36 Cucrema JIByX TMHEHHBIX YPAaBHEHUH C IByMsI bu6mmoreka LIOK
MepeMEHHBIMHU https://m.edsoo.ru/7f42836¢
g7 Cucrema IByX TMHEHHBIX YPaBHEHUH C IByMs
MePEeMEHHBIMU
38 Cucrema ByX TUHEHHBIX YPABHEHHM C TBYMS
MePEeMEHHBIMU
89 Cucrema IByX JTMHEHHBIX YPaBHEHUH C IBYMsI



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

MEPEMCHHBIMHA

90  Pemenue cucteMm ypaBHEHUI 1 bubmorexa LOK
https://m.edsoo.ru/7f4284de
91 Pemenne cuctem ypaBHeHUN 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
92  PemieHue cucteM ypaBHEHUH 1 bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
93 | Pemienue cucteM ypaBHEHUI 1
94 | Pemienue cucteM ypaBHEHUH 1
95 epanencrman Beepoccuionin nposepounan | Bu6miorera LIOK
https://m.edsoo.ru/7f421044
paboma
96 HUToroBasi KOHTpPoIbHas1 padoTa / 1 bubmmoreka [IOK
Bcepoccuiickas npogepounan padoma https://m.edsoo.ru/7f429c6¢c
97 IIoBTOpEHNE OCHOBHBIX MOHIATHIA U METOAOB Kypca 1
7 xmacca, 000011eHne 3HAHNUH
08 IToBTOpEHNE OCHOBHBIX MOHITUH U METO/IOB Kypca 1 bubanoreka [HOK
7 xmacca, 00001eHne 3HAHNHA https://m.edsoo.ru/7f429£32
99 IToBTOpEHNE OCHOBHBIX MOHIATUH U METO/IOB Kypca 1 bubanoreka [HOK
7 xiacca, 000011eHHE 3HAHUI https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHHE OCHOBHBIX HOHS{TI/II‘/'I U METOJ0B Kypca 1
7 xiacca, 006001IeHNe 3HAaHUN
101 IToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 1 bub6imoreka [IOK
7 xiacca, 006001IeHNe 3HAaHUN https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 1 Bbu6mmoreka [IOK
7 xiacca, 0000IIeHE 3HAHMI https://m.edsoo.ru/7f42a900
OBHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KIIACC

No KoaunuecTBO 4acon DJleKTpOHHbIE N (POBHIE
Tema ypoka Hara
n/n Beero  Kontposbubie Ilpakruueckme 3yuenus oOpasoBaTte/ibHbIe
padoThbI padoThbI pecypcsl
IHoBTOpeHnue kypca 7 kiaacca-17 yacos
Koopaunats! u rpagpuxn. @yHkuuu 5
1 | IlpsMoyroapHas cucTeMa KOOpJAMHAT Ha MJIOCKOCTH 1
2 IIpumeps! rpaduKoB, 3a1aHHBIX (HOPMYIaMHU 1
3 | JluneiiHas QyHKIMS 1
4 Tlocrpoenue rpaduka THHEHHON PyHKITUU 1
5  llocrpoenue rpaduka TUHEHHOW QYHKITHU 1
Anredpanyeckue BbIpaKeHHS 5
6 | CaoiicTBa CTENIeHH C HATYpaJIbHBIM IOKa3aTeIeM 1
7 CnoxxeHne, BRIYUTaHUE, YMHOKCHHE MHOTOWICHOB 1
8 | Pa3noxeHre MHOTOWIEHOB Ha MHOYKUTENU 1
9 | ®opmynbl COKpaEHHOTO YMHOXKEHHUS 1
10 = ®dopmynbl COKpaEHHOTO YMHOXKEHHUS 1
YpaBHeHHs M HEPABEHCTBA 7
11 | JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMU U €T0 1
rpadux
12 CucreMa AByX TUHEWHBIX YpaBHEHHH C ABYMs 1
MepeMEeHHBIMH
13 Cuctema nByX JIMHEHHBIX YpaBHEHUH C IBYyMS |
MepEeMEHHBIMH
14 | Pemenue cucreM ypaBHEHHH 1
15 | Pemenue cucrem ypaBHEHHH 1
16 | Pemenue cucrem ypaBHEHHH 1
17  KonrposbHas pabota 1 1
18  PammonanmsHbIC BhIpaXeHUs. AnreOpandeckas 1podb 1 bubmorexa LHOK
https://m.edsoo.ru/7f430382
19 JlommycTrMble 3HaYEHHs TIEPEMEHHBIX, BXOAAIINX B |

anredpandecKkre BRIPaXKEHUS



https://m.edsoo.ru/7f430382

I[OHyCTI/IMI)IC 3Ha4YCHUA NICPEMCHHBIX, BXOAIINX B

20 areOpanvecKue BhIPaKECHHS
. . Bubmuorexa LHOK
21 | OcHOBHOE CBOMCTBO anreOpanveckou Apoou https://m.e dS(])_E).ru 17£4308¢6
. bubnuoreka [IOK
22 Coxpauene apobeit https://m.edS(])_E).ru/7f430a8a
. bubnuorexa [IOK
23 Coxpauene apobeit https://m.edS(])_E).ru/7f430f44
. bubnuorexa LIOK
24 Coxpamenue podeid https://m.edscI)_E).ru/7f43Of44
75 CnoxxeHue, BHIYUTAHUE, YMHOKECHUE U JACIICHUE Bu6nmoreka IJOK
anreOpanveckux Ipooei https://m.edsoo.ru/7f43128¢
26 CrnoxxeHne, BRIYUTaHUE, YMHOKCHUE U JCJICHUE bubnuoreka [IOK
anreOpanvecKux apoden https://m.edsoo.ru/7f4315c0
7 CrnoxxeHne, BRIYUTaHUE, YMHOKCHUE U JCIICHUE bubnunoreka [IOK
anredpandeckux Ipoodei https://m.edsoo.ru/7f4318c2
78 CrnoxeHre, BRIYUTaHUE, YMHOKCHUE U JICJICHUE Bubnuoreka [IOK
anredpanveckux Ipoodei https://m.edsoo.ru/7f431a20
29 [IpeoOpazoBaHue BRIPAKEHH, COMIEPIKAIIAX Bbubmuoreka LIOK
anredpandeckue Apoodu https://m.edsoo.ru/7f43259c
30 [IpeoOpaszoBaHue BRIPAKEHUI, COJIEPIKAIIAX Bbubnuorexa LIOK
anredpanydeckre I1poou https://m.edsoo.ru/7f432736
31 [Ipeo6pazoBanue BEIpAKEHHH, COIEPIKAIINX Bubmuorexa [JOK
anredpanydeckue Ipoodu https://m.edsoo.ru/7f432736
32 KonTtpoannas padota no teme «Aaredpanyeckas Bubmoreka [JOK
ApoOb» https://m.edsoo.ru/7f431d36
33 | JleWCTBUTENBbHBIE YHCIIa
34  CpaBHeHHE IEHCTBUTEIHHBIX YHCEI
35  CpaBHeHHE NEHCTBUTEIBHBIX YHCEI
Bbubmuorexa LIOK
36 | llonsTue 00 MppalMOHATBHOM YHCIIE https://m.e dS(])_E).ru 7f40eaaa
37  KsappaTHbIN KOpEHb U3 UUCIA bubmorexa LIOK
https://m.edsoo.ru/7f42d452
38  ApubmeTruecKuil KBaJApaTHBIA KOPEHb



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

39

YpaBHeHHE Buaa X* = a

40 | JecaTtudable TPHOIMKCHISI HPPAITMOHATEHBIX THCEIT
41 | JlecaTHYHBIE MPHONMIKEHUS HPPAITMOHATHHBIX YHCET
42 | CpoiicTBa apu(METUIECKUX KBAAPATHBIX KOPHEH buomorexa [IOK
https://m.edsoo.ru/7f42d862
43 | CgoiicTBa apu(pMETHUCCKUX KBaJAPATHBIX KOPHEH bubmorexa HOK
https://m.edsoo0.ru/7f42d862
44 [IpeoOpazoBaHue YNCIOBBIX BRIPAKECHHUM, COIEPIKAIIUX Bubmuoreka LOK
KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
45 [IpeobOpazoBaHue YNCIOBBIX BBIPAKEHHMN, COIEPIKAIIUX Bubmuorexa LJOK
KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
46 [IpeobOpazoBaHue YNCIOBBIX BBIPAKEHHM, COEPIKAIIUX Bubmuoreka [JOK
KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42e0be
47 [IpeoOpazoBaHue YHUCIOBBIX BBIPAKEHUH, COTEPIKAIIIIX bubnmorexa [IOK
KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42e0be
48 | CreneHb C METBIM ITOKa3aTelIeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
49 | CsoiicTBa CTENEHH C LIEIBIM ITOKa3aTeIeEM Bubmiorexa IOK
https://m.edso0o0.ru/7f435648
50 | CBoiicTBa CTEINEHH C LIEJIBIM [TOKA3aTEIEM Bubmorexa LIOK
https://m.eds0o0.ru/7f435648
51 | CBoiicTBa CTEIEHH C LIENIBIM [TOKA3aTEIEM Bubmiorexa LIOK
https://m.edsoo.ru/7f435648
52 | CBoliCcTBa CTEIICHHU C IEJIBIM MTOKA3aTEIeM bubimorexa HOK
https://m.edsoo.ru/7f43599a
53 | CBolicTBa CTEIICHH C TEJIBIM ITOKA3aTeIeM bubmmoreia LHOK
https://m.edsoo.ru/7f435ed6
CranpapTHas 3amuch uncia. Pasmepsr 00beKTOB
54 OKpY Karomero Mupa (0T 3JIeMEHTAaPHBIX YaCTHIL 10 bubnuoreka [IOK
KOCMHYECKHX OOBEKTOB), JITUTEIBHOCTD TIPOIIECCOB B https://m.edsoo.ru/7f436098
OKPY>KaloIlleM MUPE
55 KonTposbnas padora nmo temam «KBagpaTHbie KOpHH. Bbubmuorexa LIOK
Crenenn» https://m.edsoo.ru/7f42ec80
56 | KBagpaTHoe ypaBHEHHE bubnmoreka [IOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42ec80

https://m.edsoo.ru/7f42eela

57  HemomHoe KBazpaTHOE ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
58  HemomHoe kBazpaTHOE ypaBHEHHE bubmoreia HOK
https://m.edsoo.ru/7f42eela
59  ®opwmyna KOpHEI KBaAPATHOTO YPaBHEHHS bubmoreia HOK
https://m.edsoo.ru/7f42f158
60  ®opmyna KOpHEIl KBaApaTHOTO YpaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42£3t6
61  ®opmyna KOpHEIl KBaAPaTHOTO YpaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42f5a4
Bu6nmoreka IJOK
62 Teopema Buera https://m.edsc])_E).ru/7f42fef0
bubmuoreka IIOK
63 Teopema Brera https://m.edsc])_E).ru/7f430076
64  Pemenue ypaBHEHUH, CBOASIINXCS K KBaIPATHBIM bubmmorexa [IOK
https://m.edsoo.ru/7f43c542
65 | Pemenue ypaBHEHUMH, CBOISIINUXCS K KBAAPATHBIM Eubmiorexa HOK
https://m.edsoo.ru/7f43c3d0
66  Ksaaparnslii TpéxuieH
67  KsaapaTublil TpéXwieH
68  PaznokeHue KBaApaTHOTO TPEXUICHA HA MHOXKHUTEIH bubsmorexa HOK
https://m.edsoo.ru/7f42fd38
69  PasnokeHue KBaApaTHOTO TPEXUICHA HA MHOXKHUTEIH bubmmorexa [IOK
https://m.edsoo.ru/7f42fd38
70 | IIpocreitmue ApoOHO-paMOHATHHBIC YPABHEHUS bubmmoreia LHOK
https://m.edsoo.ru/7f4328c6
71 | Ilpocreiimue ApoOHO-paIMOHAIBHBIE YPAaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f432bbe
7 PenieHre TEKCTOBBIX 3a/1a4 C MOMOILBIO KBaIpaTHBIX Bu6nmoreka IJOK
ypaBHEHUH https://m.edsoo.ru/7f42£75c
73 Penienue TeKCTOBBIX 3a/1a4 € TOMOIIBIO KBAJIPATHBIX bubmuoreka IIOK
ypaBHEHHUI https://m.edsoo.ru/7f42{8f6
74 | KourpoJsbHasi pa6ora no Teme ""KBaapaTHble bubmoreka [TOK



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

ypaBHenusi. KBaapaTHblii Tpexusien"
JIuHeliHOe ypaBHEHUE C IBYMS [IEPEMEHHBIMU, €T0

https://m.edsoo.ru/7f4301{2

75 rpaduK, IpUMephl PELICHUS] YPAaBHEHUH B LIENbBIX YUCIAX
76 JIuneiiHoe ypaBHEHUE C ByMsI IEPEMEHHBIMHU, ETO
rpaduK, IpUMephl PELICHUS] YPaBHEHUH B LIENbBIX YUCIAX
77 JIuneiitHoe ypaBHEHUE C ByMsI IEPEMEHHBIMHU, ETO
rpaduk, IpUMephl PELICHUS] YPaBHEHHUH B LIENbIX YUCIIAX
73 Pemenue cuctem ABYX TUHEHHBIX ypaBHEHUH ¢ IByMs
MIEPEMEHHBIMH
79 Pewienue cucteM ABYX JIMHEWHBIX YPABHEHUH C IBYMS
MIEPEMEHHBIMH
30 Pewienue cucteM ABYX JIMHEWHBIX YPABHEHUH C IBYMS
MepeMEeHHBIMU
’1 IIpuMeps! pelIeHns CUCTEM HENMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU
]2 IIpuMeps! pelIeHns CUCTEM HENMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU
I'padmyeckas naTepripeTanus ypaBHeHHUS C ABYMS
83 ngg)MeHHBIMI/I u CIfCTIG):M HII}IHef}I’II-:BIX ypaBHeIi[ng C IByMs BHGH‘HOTeKa LOK
HepeMCHHbIMH https://m.edsoo.ru/7f43d6d6
I'pamyeckas nHTEpIIpETALINSA YPAaBHEHHS C IBYMS
84 ng(ebMeHHI)IMI/I u CI/IIZZTI;M JII/IHCI‘/'IyI—I:I)IX ypaBHerlg C IByMs bubmmorexa [IOK
HepeMEHHbIMH https://m.edsoo.ru/7f43d6d6
35 Pemmenne TEKCTOBLIX 3a/1a C OMOLIBIO CHCTEM
YpaBHEHUI
36 Pemenne TEKCTOBBIX 3a/1a C IOMOLIBIO CHCTEM
ypaBHEHUI
37 Pemenne TEKCTOBEIX 32/1a4 C IIOMOLIBIO CHCTEM
ypaBHEHUI
88 | YncnoBble HEpaBEHCTBA U UX CBONCTBA
89 | YncnoBble HEpaBEHCTBA U X CBOMCTBA
90 | HepaBeHCTBO ¢ OJHON EpPEMEHHOMN
91 JIuHeiiHble HEPaBEHCTBA C OJTHOM MTEPEMEHHOMN U UX Bbubnuroreka [IOK

perieHue

https://m.edsoo.ru/7f42c692



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

JIuneiinble HepaBeHCTBA C OJHON EPEMEHHOM U UX

bubmuoreka IIOK

2 pelieHue ! https://m.edsoo.ru/7f42c840
93 JIuneiinble HepaBeHCTBA C OJHON EPEMEHHOM U UX 1

peuieHue
94 Cucrembl TMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHON U 1 bubnuoreka [IOK

HX pelIeHne https://m.edsoo.ru/7f42cb88
95 CucTeMbl TMHCWHBIX HEPABEHCTB ¢ OJHON TIEPEMEHHON 1 1 bubmmoreka [JOK

UX pelIeHue https://m.edsoo.ru/7f42cd2¢c
96 CucteMbl TUHEHHBIX HEPABEHCTB C OAHON IEPEMEHHON U 1

UX pelIeHue
97 Nzobpaxenne penieHnst THHEHHOTO HEPABEHCTBA U MX 1 bubnmorexa [IOK

CHCTEM Ha YHCIIOBOM MpsiMoit https://m.edsoo.ru/7f42c9e4
08 Uzo0pakenne pemieHus TMHEHHOTO HEPAaBEHCTBA U UX 1 Bubmuorexa [JOK

CHCTEM Ha YHCIIOBOM MpsiMoit https://m.edsoo.ru/7f42c9e4
99 KonTpoannas padota no remam «HepaBeHcTBa. 1

Cucremsbl ypaBHeHHID»
100 Howsie (yscurmn ! Eﬁﬁﬁiﬁiﬁnmmlz
101 | O6nacTh onpeneneHus 1 MHOKECTBO 3HAUCHUH (YHKIMH 1 Egg;%ﬁiﬁigﬁfn 433434
102 | Cnoco0sl 3axanust pyHKIMN 1
103 | I'paduk pyHKIIMN 1
104 | CroiicTBa hyHKIIMHU, UX OTOOpaskeHHE Ha rpaduke 1
105 | Yrtenue u noctpoeHue rpadukoB GyHKIIUH 1
106 [Mpumepst rpaduKoB QYHKIUH, OTPAXKAFOIIUX peallbHbIE 1

MIPOLIECCHI
107 OyHKIMH, ONUCHIBAIOLIUE TPAMYIO U OOpaTHYIO 1 Bubmuorexa LIOK

MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku https://m.edsoo.ru/7f434bbc
108 | I'mnepboina 1
109 Tnepbona ! Eﬁﬁﬁiﬁiﬁﬁnmwsez
1O Tpaguk gy y = x* : e e 71434572
111 | ®yskoun y =x%, y = x%, y = VX, y = |X|; rpaduueckoe 1 Bubmuorexa LIOK



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

pelIeHue YpPaBHEHUN U CUCTEM YpaBHEHUH
[ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB KypcOoB 7 1 8

https://m.edsoo.ru/7f434d38

Bbu6nmoreka IJOK

12 | snsccon, ofobiuterne it/ Beepoccuhcnas ! hitpsy/im.edsoo.nu/714371aa
113 HTorosas koHTpoJIbHAN padoTa / Beepoccuiickasn 1 bubnuoreka [IOK

nposepounasn paboma https://m.edsoo.ru/7f434eb4
114 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB KypcoB 7 1 8 1

KJ1accoB, 0000IIeHIe 3HAHUI
115 [ToBTOpEHNE OCHOBHBIX OHATUN U METOJIOB KYpCcOB 7 U § 1 bubnmorexa [IOK

KJIaccoB, 00001IeHNe 3HAHNIT https://m.edsoo.ru/7f43736¢
116 [ToBTOpEHNE OCHOBHBIX OHATUN U METOJIOB KypCcOB 7 U § 1 bubnmorexa [IOK

KJIaccoB, 00001IeHNe 3HAHNI https://m.edsoo.ru/7f437510
117 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KypcoB 7 U 8§ 1 Bubmuorexa [JOK

KJIaccoB, 00001IeHNe 3HAHNI https://m.edsoo.ru/7f4376b4
118 [ToBTOpEeHNE OCHOBHBIX MOHATUN U METO/I0B KypcoB 7 U 8§ 1 Bubmuorexa [JOK

KJ1accoB, 0000IIeHIE 3HAHUI https://m.edsoo.ru/7f436b88
119 [ToBTOpEeHNE OCHOBHBIX MOHATUN U METO/IOB KypcoB 7 U 8§ 1 Bubmmoreka [JOK

KJ1accoB, 0000IIeHNE 3HAHUI https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 119



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

No KoaunuecTBO 4acon JyekTpoHHbIEe HUGPOBBIE
Tema ypoka Hara
n/n Beero  KoHTponbHbie IMpakrmueckmue P— o0pasoBaTeibHbIE
padoThI padoThI pecypcbl
IToBTOpeHnue kypca 7-8 kinaccos-17 yacos
1 OcHoBHOE CBOICTBO anrebpandeckoil Jpodu 1
2 Coxkpainenue pooeit 1
3 CrnoxeHue, BRBIYUTaHUE, YMHOKECHUE H JACTICHUE |
anreOpanveckux Apooei
4 CJIO)KGHI/IC, BbBIYUTAHUC, YMHOXKCHUC U NCIICHUC 1
anredpanveckux apooeit
5 IIpeoOpa3oBaHue BEIpaKEHUH, COMEPIKAIIIIX 1
anredpanveckue Apoodu
6 CBOIICTBa CTENEHHU C LEIBbIM MTOKa3aTeeM 1
7 CBOIICTBa CTENEHHU C LEIbIM ITOKa3aTeeM 1
8 CBoiicTBa cTENEHH ¢ LEJIbIM IT0Ka3aTeneM 1
9 CBoiicTBa CTENEHH C ENIbIM ITOKa3aTeleM 1
10  KmagpatHoe ypaBHEHUe 1
11 KBagpatHoe ypaBHeHue 1
12 | Teopema Bueta 1
13 Pemenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM 1
YPaBHEHUI
14 Penrenue TeKCTOBBIX 3a/]]a4 ¢ IOMOIIBIO CUCTEM 1
YpaBHEHUI
15 | KBagpaTHbIii KOpEHb U3 YHCITA 1
16 | Apudmernyeckuil KBaJpaTHbIH KOPEHb 1
17 | KonrposnbHas paborta 1 1
13 PanonansHbIe YKcna, MppalioHAIBHBIC YUCIIA, |
KOHCYHBIC N 6eCKOHe‘IHBIe JACCATUYHBIC )IpO6I/I
MHOXeCTBO ACHCTBUTENBHBIX YHCET;
19 NEUCTBUTEIILHBIE YHCIIa KaKk OECKOHEYHEIE 1
JEeCSITUYHBIE APOOH
20 | B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKITY 1




MHOXCCTBOM I[eﬁCTBPITCJ'H;HI:IX YHUCCI U
MHOXCCTBOM TOYCK KOOpI[HHaTHOﬁ HpﬂMOﬁ

CpaBHGHI/Ie HeﬁCTBHTeHBHBIX YHUCCII,

21 apupMeTHIECKHEe ACHCTBHUS C TEHCTBUTEITHLHBIMHI 1
YyHCIaMu
2 [TpubnmxE€HHOE 3HAUCHUE BETUUNHBI, TOUHOCTb 1
NPUOTKEHHS
23 | OkpyrieHne 9rcemn 1
24 | OxkpyrieHue 4yucesn 1
25 | Ilpukuaka u OIleHKa pe3yIbTaTOB BEIYMCICHUN 1
26 | Ilpukuaka u OIleHKa pe3yTbTaTOB BEIYMCICHUN 1
27 | CBoiicTBa YETHOCTH M HEUETHOCTH (PYHKIIHH 1
I'paduxu pynkumii: y = kx, y = kx + b, y=k/x,
28 5 1
y=x’, y = Vx, y=||
I'paduxu pynkumii: y = kx, y = kx + b, y=k/x,
29 s 1
y=x*, ¥ = Vx, y=[x|
I'padukn dyaxmmit: y = kx, y = kx + b, y=k/x,
30 5 1
y=x’, y = Vx, y=x|
I'paduku dyaxmmit: y = kx, y = kx + b, y=k/x,
31 s 1
y=x*, ¥ = Vx, y=[x|
I'paduku dyaxmmit: y = kx, y = kx + b, y=k/x,
32 s 1
y=x*, ¥ = Vx, y=[x|
I'paduxu pynkumii: y = kx, y = kx + b, y=k/x,
33 s 1
y=x*, ¥ = Vx, y=[x|
i . bubmmoreka [[OK
34  Keaaparuunas GyHKUus, €€ rpadyK U CBOHCTBA 1 https://m.edsoo.ru/7f4396c6
i . bubmmoreka [[OK
35  Keagparnunas GyHKIus, €€ rpadyK 1 CBOWCTBA 1 https://m.edsoo.ru/7f439842
i . bubnmnoreka [HOK
36  Keagparnunas GyHKIus, €€ rpadyK U CBOWCTBA 1 https://m.edsoo.ru/7f4399b4
37 [NapaGona, KoOpAMHATHI BEPILIUHBI Tapa0oJIb, OCh 1 Bbub6immoreka LIOK
CUMMETPHUH 1apaboIbl https://m.edsoo.ru/7f439eb4
38 | ITapaOoia, KOOpIMHATHI BEPIIMHEI TAPa00JIbI, OCh 1 bubamnoreka [IOK



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

CUMMETPUH Mapadobl
ITapabomna, KoopAMHATH BEPIIMHBI Tapa0doIIbl, OCh

https://m.edsoo.ru/7f43a03a
bubmmoreka [JOK

39 CUMMETPHUU 1apaboIbI https://m.edsoo.ru/7f43alac
40 [Tapabouia, KOOpIUHATHI BEPIIMHEI TAPa00JIbI, OCh bubaunoreka [HOK
CUMMETPUH Mapadobl https://m.edsoo.ru/7f43a31le
A1 [TapaGouia, KOOpIUHATHI BEPIIHHEI TAPa00JIbI, OCh bubnunoreka [HOK
CHMMETPHUH TapaboITbl https://m.edsoo.ru/7f43a526
42 | KonrpouabHasi pa6oTa no teme " ®@ynxkoun" Eﬁgiﬁﬁiﬁiﬂﬁﬂ 43ab84
43 Jluneiinoe ypaBHeHue. Penienne ypaBHeHHH, bubmmorex [IOK
CBOJAIIMXCA K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
A4 Jluneiinoe YPaBHEHHE. Pewienue ypaBaenuid,
CBOJISIIMXCS K TUHEHHBIM
45 KBanparHoe ypaBHenue. Pemenne ypaBHeHuil, Bubmmoreka [IOK
CBOJSIIMXCA K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
46 KBanparHoe ypaBHenue. Pemenne ypaBHeHuil, Bubmmoreka [IOK
CBOJSIIMXCA K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
47 bukBagpaTHbie ypaBHEHUS bubnmorexa TIOK
https://m.edsoo.ru/7f43¢3d0
48 bukBagpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43¢3d0
49 HpI/IIY‘IepLIv peI_HeHI/ISIvypaBHeHPIﬁ TpEeThEeR U
4eTBEPTOU CTEMEHEH Pa3I0KEHUEM HAa MHOKHUTEIH
50 HpI/IIT/.IepLIv peI_HeHI/ISIvypaBHeHPIﬁ TpEeThEeN U
4eTBEPTOU CTEINCHEH Pa3IOKEHUEM Ha MHOKUTEIH
51 Pemenue npoOHO-paIOHATBHBIX YpaBHEHUH bubmorexa [IOK
https://m.edsoo.ru/7f43c9b6
52 | Pemenue npoOHO-paIIMOHANBHEIX YPaBHEHUHA bubsmorexa [TOK
https://m.edsoo.ru/7f43c9b6
53 Penrenne TEKCTOBBIX 3a/1a4 alreOpandecKuM
METOJA0M
54 Pemenue TekcTOBBIX 3a/1a4 aNredpanvdecKum
METOJA0M
55 | PemieHue TEKCTOBBIX 3aJ1a4 AreOpanvdecKuM
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METOJIOM
KonTtposbHast padoTa o reme «YpaBHeHHS €

56 o .
OJIHO¥ MepeMeHHO»
57 | YpaBHeHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpaduk bubamorera LHOK
P yMLTEP P https://m.edsoo.ru/7f43d0b4
bubmuoreka [IOK
58 | YpaBHeHue ¢ AByMsI IEPEMEHHBIMU U €0 rpaduk https:/m.edsoo.ru/7f43d0b4
59 Cucrema IByX TMHEHWHBIX YPaBHEHUH C IByMsI
IIEPEMEHHBIMU U €€ PELICHUE
60 Cucrema IByX JJUHEHHBIX YPaBHEHHUM ¢ IByMS
IIEPEMEHHBIMU U €€ PELICHUE
61 Cucrema IByX JJUHEHHBIX YPaBHEHUM ¢ IByMS
IIEPEMEHHBIMU U €€ PELICHUE
62 Cucrema IByX TMHEHHBIX YpaBHEHUH C IByMsI
IIEPEMEHHBIMU U €€ PELICHUE
63 Pemenue cucreM AByX ypaBHEHUH, OHO U3 Bubmmoreka [IOK
KOTOPBIX JIWHEHHOE, a APYyroe — BTOPOU CTENEHH https://m.edsoo.ru/7f43d23a
64 Pemmenue cucreM AByX ypaBHEHUH, OHO U3 bubanoreka [HOK
KOTOPBIX JIUHEHHOE, a APYroe — BTOPOU CTEHEHU https://m.edsoo.ru/7f43d55a
65 Pemenue cucreM 1ByX ypaBHEHHH, OJHO W3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOH CTENEeHU
66 Pemenue cucteM 1ByX ypaBHEHHH, OJHO U3
KOTOPBIX JJMHEHHOE, & APYro€ — BTOPOM CTENIEHU
67 I'padmueckast vHTEPIPETALUSI CUCTEMBI
ypaBHEHUH C IByMsI TEPEMEHHBIMH
68 Pemenne TeKCTOBBIX 3a/1a4 anredpanvdecKum
crocodom
69 Pemenne TeKCTOBBIX 3a/1a4 anredpanvdeckum
crocooom
70 KonTpoabhas padora no teme «CucremMbl
YPABHEHHID»
71 | UucnoBble HEPABEHCTBA U UX CBOMCTBA
. bu6mmoreka IJOK
72 UwmcioBble HEPABEHCTBA U UX CBOMCTBA

https://m.edsoo.ru/7f43ad5a
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73 Jluneitnpie HEpaBEHCTBA C OJTHOM TIEPEMEHHON U bubaunoreka [HOK
UX pelieHue https://m.edsoo.ru/7f43af08
74 Jluneitnpie HEpaBEHCTBA C OJIHOM IEPEMEHHON U bubaunoreka [HOK
UX peliecHue https://m.edsoo.ru/7f43af08
75 Jluneitnpie HEpaBEHCTBA C OJIHOM EPEMEHHON U bubaunoreka [HOK
UX peleHue https://m.edsoo.ru/7f43af08
76 Cucremsl HI:IHeﬁHHx HEPaBEHCTB C OJTHOM
TIEPEeMEHHON 1 MX PelIeHHe
77 Cucremsl JII:IHeP“IHHx HEPABEHCTB C OJAHOU
MIEPEMEHHON U UX pelIeHne
73 Cucremsl JII:IHeP“IHHx HEPABEHCTB C OAHOU
TIEPEeMEHHON U UX pelIeHne
79 | KBagpaTHbIe HEpAaBEHCTBA U UX PEILICHUE bubmorexa [IOK
https://m.edsoo.ru/7f43b098
80 | KBanpaTHble HEpaBEHCTBA U UX PEIICHUE bubmmorexa [IOK
https://m.edsoo.ru/7f43b21e
81 KBanparHble HepaBeHCTBA U UX peElIeHNE bubmorexa LOK
https://m.edsoo.ru/7f43b5a2
82 | KBampaTHble HEpaBEHCTBA U UX PEIICHUE
83 | KBanpaTHble HEpaBEHCTBA U UX PELICHHE
34 I'paduueckas nHTEpIIpETAIIMS HEPABEHCTB U bubanoreka [HOK
CHCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
85 I'pacdnueckas wHTEpIIpETANINS HEPABEHCTB 1
CHCTEM HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU
86 | KonTpoabHas padota no teme «HepaBeHcTBa»
87  IloHsTre 4ncI0BOI MOCIENOBATEIHHOCTH bubmorexa [IOK
https://m.edsoo.ru/7f43e6¢c6
38 3ajaHue Mocie10BaTeNbHOCTU PEKYPPEHTHOM bubnmnoreka [HOK
(hopmyoit u hopmyIoit n-ro wieHa https://m.edsoo.ru/7f43ebda
89 | Apudmernueckas U TeOMETPUUECKAs POrPECCUr bubmorexa [IOK
https://m.edsoo.ru/7f43ed7e
90 | Apudmerndeckas U TeOMETPUYECKAs TPOTPECCHH bubmorexa LHOK
https://m.edsoo.ru/7f43f3b4
91 DopMyITBI N-TO WieHa apuPMETHIECKON U bubmmoreka [[OK
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TEOMETPHUUYECKOM MPOrPecCcHii, CyMMBbI NEPBBIX N
4JICHOB

https://m.edsoo.ru/7f43f58a

DopMyITEI N-TO YiieHa aprupMETHIECKON 1

bubmmoreka [JOK

92 TeOMETPHUUIECKOM MIPOrpecCHii, CYMMEI IIEPBBIX N
p porp - CYM p https://m.edsoo.ru/7f43ef2c
YJIEHOB
®opMyIibl N-TO WieHa apuPMETHIECKON 1
93 F6011:\)4€”}1“,pI/I‘IGCKOI>'I nporpgcgl)/lﬁ CYMMBI NTEPBBIX N bubmorexa [IOK
’ https://m.edsoo.ru/7f43f0c6
YJIEHOB
®opMyIibl N-TO WICHA apUPMETUUECKON U
94 FCOIIZ\)/IC"}F/pI/I‘IeCKOI‘/'I nporpgcg)nﬁ CYMMBI NTEPBBIX N bubmorexa [IOK
e https://m.edsoo.ru/7f43f72¢
YJIEHOB
®opMyIibl N-TO WieHa apuPMETHIECKON 1
95 reo&ei’pnqecxoﬁ nporpgcg;ﬁ CyMMBI [IEPBBIX N bubmmorexa [IOK
» CYM https://m.edsoo.ru/7f43f8a0
YJIEHOB
N3o0paxeHue wieHOB apudMeTHIecKor u
96 | reoMeTpHuUEcKOil Mporpeccuil ToukaMu Ha
KOOPJIWHATHOH MIIOCKOCTH
N3o0paxenne 4ieHOB apruMeTHIecKor U
97 T€OMETPUUYECKON IPOrpeccuil TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH
98 | JIuHeWHbII U SKCITOHEHIIMAIBHBIN POCT
99 Co>xHbI€ TPOLIEHTHI Bubmiorexa LIOK
https://m.edsoo.ru/7f43feQe
bub6mmoreka [IOK
100 | CnoxHbIE IPOLIEHTEI
P https://m.edsoo.ru/7f4401a6
Koutpoabhasi padora no teme «HucsjioBbie bubmuoreka [IOK
101
MOCJIeA0BATEIbHOCTHY https://m.edsoo.ru/7f4404{8
IToBTOpeHwue, 0000IICHHE U CUCTEMAaTH3ALIHS
102  3HaHwmii. 3anuCh, CpPAaBHEHUE, AEUCTBUS C
JICHCTBUTEIbHBIMHU YHCIIAMH, YUCIIOBAs TPsMast
103 IToBTOpeHme, 0000IICHHE U CHUCTEMATH3AIHS
3HaHui. [IpoleHTbl, OTHOIIEHUS, TPOTIOPIIUU
104 [oBTOpenvue, 0600IIeHNE H CHCTEMATH3AIHS
3HaHud. OKpyrjeHue, IPUOIMKEHHE, OLICHKA
105 | [ToBTOpeHwue, 0000IICHHE U CUCTEMAaTH3ALIMS Bubanoreka IIOK
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3HaHMH. PeleHne TeKCTOBBIX 3a1a4
apuMeTHYECKUM CIIOCOO0M

https://m.edsoo.ru/7f443b12

IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIHS

bubmmoreka [JOK

106 | 3Hanwmii. Pemmnenune TEKCTOBBIX 3aa4
o https://m.edsoo.ru/7f443cd4
apu(hMETHIECKAM CITOCOOOM
TToBTOpenue, 0000IIEHNE U CHCTEMATH3ALNS
107 3HaHI/II7Ip PeH;eHHe ”II“JE-:IKCTOBI)IX 3a71a4 ! Bubmorexa IIOK
’ https://m.edsoo.ru/7f443fea
apuMeTHYECKUM CIIOCOO0M
IToBTOpenue, 0000IIEHNE U CHCTEMATU3ALIM
108 3H3HI/Ipr IT e’o6 a3(I)I]I33HI/IC anred anqecm?x Bubmrorexa HOK
’ 13 P P https://m.edsoo.ru/7f4441ca
BBIPOKCHUH, TOMYCTUMbIE 3HAYCHUS
TToBTOpeHune, 0000ILIEHNE U CUCTEMATH3ALNS
109 3HaHm”I1) I1 e,o6 a3cI)1113aHHe anre0 anqecmfx Brbmaorexa HOK
- 11peodp p https://m.edsoo.ru/7f444364
BI)Ipa)KCHI/II/I, Z[OHYCTI/IMI)IC 3HAUYCHUA
IToBTOopenue, 0000IIEHNE U CHCTEMATU3ALIM
110 3H3HI/Ipr IT e’o6 33$3HHC anred anqecm?x Bubmorexa HOK
) 13 P P https://m.edsoo.ru/7f444612
BBIPOKCHUH, TOMYCTUMbIE 3HAYCHUS
TToBTOpeHue, 00001IEHNE U CUCTEMATHA3ALIUS
111 3HaHHfII) I1 e,o6 a3cI)HBaHI/Ie anre0 aI/ILIGCKI/]I_IX bubmiorexa [IOK
- 'Peoop p https://m.edsoo.ru/7f444a94
BBIpa)KeHI/II/I, HOHYCTI/IMBIC 3HAUYCHUA
IToBTOopenue, 0000IIEHNE U CHCTEMATH3ALIM
112 3HaHI/II7II) ()] };K I/II/I'HIIIOCT oeHue CBOI7ICTB;I Bubmuorexa [JOK
- “OYHKIHI. TIOCTP ’ https://m.edsoo.ru/7f444c56
W3YUYCHHBIX QYHKIHIA
TToBTOpeHue, 00001IEHNE U CUCTEMATHA3ALIS
113 3HaHHfII) b I-;KI_II/II/I'HI-'IIOCT oeHHue CBOIZCTB;I Bubmiorexa LIOK
s . p > https://m.edsoo.ru/7f444{44
W3YUYEHHBIX QYHKIHHA
TToBTOpeHue, 00001IEHNE U CUCTEMATH3ALIM
114 3HaHHI‘/‘II) o I;K I/II/I'HIIIOC oeHue CBOP'ICTB;I Bubmuorexa [JOK
- OYHKLHI. TIOCTP ’ https://m.edsoo.ru/7f44516a
W3YUYCHHBIX QYHKIHIA
TToBTOpeHue, 00001IEHNE U CUCTEMATA3ALIM
b ’ HI THsal bubmuoreka LIOK
115 | 3HaHuil. yHKIUN: TOCTPOEHHE, CBOKWCTBA

116

W3YYEHHBIX QYHKIUN

IToBTOpeHwue, 0000IICHHE U CHUCTEMATH3AIHS
3HaHUU. ['padrueckoe pemeHue ypaBHEHUN 1 UX
CHCTEM

https://m.edsoo.ru/7f4452e6

bubnmnoreka [HOK
https://m.edsoo.ru/7f445516
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IToBTOpeHME, 0000IICHNHE U CUCTEMAaTH3AIIHS

117  3nanumii. ['paduueckoe pemieHre ypaBHeHUH U UX 1
cucTeM
118 | UTorosasi KOHTpOJIbHAas padoTa 1
119 | OOoOuieHne U cucTeMaTH3anus 3HaHUH 1
OBIIEE KOJNYECTBO YACOB 10O TIPOI'PAMME 119




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kox "
IPOBEpAEMOTo IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATL 0CBOEHHS OCHOBHOI
pesyIbraTa o0pa3oBaTe/ibHOIl NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHMsI
1 Uricna ¥ BEIYHUCICHUS
11 BI{HOJ‘IHHTL, coyeras YCTHBIE M IHUCbMEHHBIE NPUEMBI, apu(MeTHUecKue
JEHCTBUS C PAallMOHATIBHBIMU YHCIAMHU
HaxonuTs 3Ha4eHUS YUCTOBBIX BBIPAKEHHUH, IPUMEHSTH Pa3HOOOpa3HbIe CIIOCOOBI
1.2 U TpuEMBI BBIUMCIACHUS 3HAYCHWM JPOOHBIX BBIPAXKCHHM, COIEpIKaIInX
OOBIKHOBEHHBIE U JECATHYHBIE IpOOU
[lepexomutes OT omHOW (OPMBI 3ammMcH YHCEN K APYro (mpeoOpa3oBHIBATH
1.3 JEeCATUYHYI0O JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUYHYIO IPOOh)
1.4 CpaBHUBaTh U YNIOPSIOUMBATh pallHOHATbHbIE YHCIIA
1.5 OKpyrJIATh Yncia
BrINONHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYHUCICHUMN, OLEHKY 3HAYEHUMN
1.6 YHUCJIOBBIX BbIpa)KCHUH. BBHITOIHATH AEHCTBUSA CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTessIMU
17 [IpuMeHsTh NpU3HAKK OETUMOCTH, PA3JIOKEHHE Ha MHOXKUTENIH HaTypallbHBIX
YHCen
Pemate nmpakTHKO-OpMEHTHUPOBAHHBIE 3afayd, CBSI3aHHbIE C OTHOLICHUEM
1.8 BEJMUUH, MPOMOPLMOHANBHOCTBIO  BEIMMHH, MPOLCHTAMH, HMHTEPNPETHPOBATE
pe3yNnbTaThl pelIeHus 3ajad ¢ y4€TOM OTpaHMYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpandeckue BbIpaKeHHs
71 Hcnonb3oBaTh alre0panvecKkyto TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
Ipolecce OCBOEHHsI yueOHOro MaTrepuana
29 HaxomuTth 3HaueHWs: OYKBEHHBIX BBIPaXCHWH TP 3aJaHHBIX 3HAYCHHUSX
MIEPEMEHHBIX
23 BrimonHATe mpeoOpa3zoBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH IPHUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK
24 BhInmonHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOYJIEH,
' MPUMEHSTH (POPMYJIBI KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCymiecTBiIATh pa3jioXKeHHe MHOTOWIEHOB Ha MHOXKHUTEIM C IIOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOIIero MHOXHUTENS, TPYIIMUPOBKH ClIaraeMbiX,
pUMEHEHUS! POPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [IpumenaTs mpeoOpa3oBaHUsI MHOTOYWIEHOB AL PeLIEHHs PAsTMMHBIX 3a7ad 3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaTbHON NPAaKTUKU
27 Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypaJbHBIMU IIOKa3aTEeNsAMHU UL
mpeoOpa3oBaHysl BEIpaKEHUN
3 YpaBHEHHS U HEPABEHCTBA
Pemarp nuHelHBIE ypaBHEHHs C OJHOM IEPEMEHHOW, NpPHUMEHAsA IpaBuia
3.1 Iepexo/ia OT HCXOJHOTO YpaBHEHHUS K paBHOCHILHOMY eMy. [IpoBepsTs, aBnsieTcs
JI 9MCJI0 KOPHEM YPaBHEHHUS
39 [Ipumenars rpaduyeckre METOAbI MPH PEIICHUH JUHEWHBIX ypaBHEHHH M WX

CHUCTEM




HO):[6I/IpaTL MMPUMCEPHI Map YUCCII, ABIIAONIUXCA PCUHICHUCM JIMHESHHOT O YpaBHCHUA

33 C IByMsI IEPEMEHHBIMHU
34 CTpouTh B KOOPAMHATHOHN IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHHS C IBYMs
[IEPEMEHHBIMH; TOJIb3YSICh IPaMKOM, IPUBOANUTH IPUMEPbI PELLICHNS] YPABHEHHSI
35 Pemate cucteMbl IBYX JTMHEHHBIX YpPaBHEHHH C ABYMsI MEPEMEHHBIMH, B TOM
qucie rpaduIecKu
CocTaBiiTh U peliaTh JUHEHHOE ypaBHEHUE WM CHCTEMY JMHEHHBIX YpaBHEHHUM
3.6 [0 YCJIOBHUIO 3a/laud, UHTEPIPETHPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJayd
MIOJIyYE€HHBIN pe3yiabTaT
4 Koopnunats! u rpaduku. @yHKIumn
N3o0paxars Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alMChIBATh YHCIIOBHIE MPOMEKYTKH
Ha ajareOpanvecKoM S3BIKe
4.2 OtmeuaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3a/laHHBIM KOOpAHHATaM
4.3 Crpowuts rpaduku muHeHHBIX QyHKIHHA. CTpouTh rpaduK GyHKINH y = |X|
OnwuchIBaTh € MOMOIIBI0 (PYHKIMK M3BECTHBIE 3aBUCUMOCTH MEXKIy BEIMYMHAMH:
4.4 CKOpOCTb, BpeMs, paccTosiHueE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOM3BOAUTEIHHOCTE, BpeMsi, 00bEM pabOTHI
4.5 Haxonute 3HaueHue GyHKIMY 10 3HAUYSHUIO e€ apryMeHTa
[loammate Tpaduveckmii cHocod TPEACTaBICHUS H aHanmW3a WHGOpMAIUH,
4.6 W3BJIEKaTh U MHTEPIPETUPOBATH MH(OPMALIHIO U3 TPa(UKOB peasbHBIX MIPOLECCOB
Y 3aBUCUMOCTEN
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe/MeTHbIe Pe3yIbTATbI 0CBOEHHA OCHOBHOI
pesyaLTaTa o0pa3oBaTeJIbHOH NPOTrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus
1 Yucna 1 BBIYUCIIEHUS
Hcnonp3oBaTh HayalbHBIE MPEICTABICHUS O MHOYKECTBE JIEUCTBUTENBHBIX YHUCEIN
1.1 IUIsS CPaBHEHUsI, OKPYTJICHUS U BBIYMCIICHNH, N300pakaTh AEHCTBUTEIbHBIC YHCIIA
TOYKaMU Ha KOOPAMHATHOU IIPSIMOM
[IpumensaTs mnoHsTHE apU(METHYECKOTO KBAAPaTHOTO KOPHS, HAXOAUTh
12 KBaJpaTHblE KOPHH, WCHOJIB3YS NPU HEOOXOIMMOCTH KaJbKYJSTOP, BBHIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPKANINX KBaJApaTHBIE KOPHHU, HCIONbB3YS
CBOMCTBa KOpHEH
13 Hcnonb3oBaTh 3anucy OOJIBIIMX M MAJBIX YHCEI C IIOMOIIBIO AECATHYHBIX qpo0eit
U creneHei yucna 10
2 AnrebOpandeckue BEIpaKeHHS
71 [IpuMeHsTh  MOHATHE  CTENEHM C  LeJbIM  II0Ka3aTeleM,  BbIOJIHATH
’ peoOpa3oBaHMs BRIPAKEHUH, COJIEPXKAIMX CTENECHHU C LEeJIbIM IIOKa3aTeleM
29 BhIMONHATE TOXAECTBEHHBIE NPEOOPa30BaHMs PALMOHAIBHBIX BBIPAKCHHH Ha
) OCHOBE IPaBWJI ACHCTBUI HaJ MHOTOUWICHAMH M anreOpandeckuMu JpoOsMu
23 PackiaapIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH
24 [IpumensTs mpeoOpa3oBaHHs BBIPAKECHUH ZULSL PELICHUA PAsNMYHBIX 337124 H3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEeaTbHON MPAKTUKU
3 YpaBHEHHS U HEPABEHCTBA
31 Pemate JsmHeWHBIE, KBagpaTHBIE YPAaBHCHUS U PallMOHANbHEIC yPaBHEHHS,
CBOJAIINECS K HIM, CHCTEMBI ABYX YPaBHEHHUH C IByMsI IEPEMEHHBIMHU
3.2 [IpoBoauTh mpocTeiIne UccaeT0BaHUs YPAaBHEHUN U CHUCTEM YpaBHEHUIl, B TOM




YHUCIie ¢ IPUMEHEHUEM rpaduuecKux mpencTaBieHuil (YCTaHaBIMBATh, UMEET JTH
ypaBHEHUE WM CHUCTEMa YypaBHCHHWH PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
rpouee)

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

33 C TIOMOINIBI0  COCTaBJICHWS  YpaBHEHHA WM  CHCTEMbl  ypaBHEHU,
HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJTYYCHHBIA Pe3ybTat
[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OLEHKH, PEIIaTh
3.4 JIMHEUHBIE HEpPaBEHCTBA C OJHOM TIEPEeMEHHOM M WX CHUCTEMBI, JaBaTh
’ rpaduyecKyr0 WIDIIOCTPAIlMI0 MHOXKECTBA pEIIeHHH HEePaBeHCTBA, CHUCTEMBI
HEpaBEHCTB
4 QOyHKIUN
[lormmate W WMCHONB30BaTh (PYHKIMOHATBHBIE TOHATHS M S3BIK (TEPMUHEI,
4.1 CUMBOJIMYECKHE 0003HAYEHMs), OMPENeNATh 3HadeHne (YHKIMH 110 3HAYEHUIO
apryMeHTa, ONPEeICIIATh CBOUCTBA (DYHKIMHU 110 e€ rpaduKy
CtpouTh rpaduKu 3JEMEHTapHBIX (YHKIIWIA BUA:
4.2 vy =k/x,y=x3y=x3%Yy=|X|, ONUCBIBATH CBOWCTBA YHUCIOBOM (DYHKIINU 1O €
rpauxy
9 KJIACC
Kon .
npoBepsieMoro IIpoBepsiemble NpeIMeTHbIe Pe3y.IbTAThI 0CBOEHHs OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbI OCHOBHOIO 00111ero 00pa3oBaHUA
pe3yJbTarTa
1 Yucna 1 BBIYUCIEHUSA
1.1 CpaBHHBaTh U YIOPSIOUHBATH PALIMOHAIBHBIC U UPPALMOHAIIBHBIE YHCTIA
Bemonnaate apudmerndeckne ASUCTBUS C PAIlMOHANBHBIMH YHCIAMH, COYETas
1.2 YCTHBIE ¥ TIICHMEHHBIE MPUEMBI, BBITIONHATH BBIUMCICHUS C WPPAMOHATHHBIMHU
YUCIIAMU
13 Haxonute 3HaueHust creneHeu f LEJIbIMU TTOKA3aTENsIMU U KOPHEU, BBIYUCIATH
3HAYCHMSI YUCIIOBBIX BBIPAKEHUI
14 OKpyTasTh § JEHCTBUTEIbHBIC  YHCIIA, BBINMOJHATL ~ TPHKUAKY — PesylbTara
BEIYMCIICHHUH, OLIEHKY YHCIIOBBIX BBIPOKEHUH
2 YpaBHEHHsI U HEPABEHCTBA
71 Pemate nuHelHbIE W KBaJpaTHBIE YpaBHEHUS, YPaBHEHUS, CBOIAIINECS K HUM,
’ MpocTeine TpoOHO-paIliOHATBHBIE YPABHEHUS
29 Pematp CHCTEMbI 11BYX JTUHEWHBIX yPaBHEHUH C TBYMSI MEPEMEHHBIMHU 1 CHCTEMBI
JIBYX YpaBHEHHIA, B KOTOPBIX OJIHO YPaBHEHUE HE SBIISETCS JTNHEHHBIM
)3 Pematp TekcToBBIC 3a1aUH anre6pa14qec1<v1/IM CIOoCOOOM C TIOMOIIIEI0 COCTABIIEHUS
YpaBHEHUS HJIM CUCTEMbI JIBYX YPaBHEHHU C IBYMsI IIEPEMEHHBIMU
[IpoBoauTh MpocCTEliHe NCcCIeNOBaHUS YpaBHEHUI U CHCTEM YpaBHEHUH, B TOM
24 guciae ¢ TOPUMEHEHHeM  TpadudecKux HpeﬂCTaBneHIEﬁ (manpumep,
yCTaHABIMBATh, IMEET JIU YPaBHEHUE WM CHUCTEMa YPaBHEHUH pEIeHUS, €CIU
HUMEET, TO CKOJIBKO)
Pemarp nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarth
2.5 pelieHre HEPABEHCTB Ha YMCIOBOW MPSAMOM, 3aMHUCHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB
Pemats crucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAOIIIHC
2.6 KBaJ[paTHOE HEPaBEHCTBO, H300pa)kaTh peIIeHHEe CHCTEeMBbl HEPaBEHCTB Ha
YHUCJIOBOM NPSIMOM, 3aIUCHIBATH PEIICHHUE C TOMOLIBI0 CHUMBOJIOB
2.7 Hcnonp30BaTh HEPaBEHCTBA MTPH PEIICHUH Pa3IMYHBIX 33124




DyHKIUU

Pacno3HaBaTh QyHKUMM M3Y4EHHBIX BHIOB. IloKa3plBaTh CXEeMaTHYECKU
pacrmoiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (YHKUMH BHOA: Y=KX,

3.1 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HaY€HUH KOI(PPHUIMEHTOB,
OTIMCHIBATh CBOMCTBA (PYHKITHI
39 Iloka3pIBaTh CXEMaTHYECKH PAcIIOJIOXKEHWE Ha KOOPAMHATHOW IUIOCKOCTH
) rpa¢dukoB GyHKIMH BUa y = VX, Y = [X| ¥ ONHCHIBaTh CBOMCTBA (DYHKIIUIH
33 Crpouts W u300pakaTb CXeMaTHYeCcKd TpaduKd KBAAPATHYHBIX (HYHKIHH,
OMHMCHIBATh CBOMCTBA KBAIPaTUUHBIX (DYHKIHH 1O UX rpaduKam
3.4 PacrnioznaBath kBagpaTHuHylO0 (QYHKUWIO TO (opMylie, NPUBOAUTH HPUMEPHI
KBaJpaTHYHBIX QYHKLIUH U3 peanbHON )KU3HHU, QU3HUKH, TECOMETPUH
4 ApudmeTrnueckasi 1 reOMETpUUECKasi MPOrPECcCUr
41 PacriozHaBath apuMETHUECKYI0O M T€OMETPHUECKYIO MPOIPECCHU HPU Pa3HBIX
croco0ax 3aJaHusl
49 BbIMONHATE  BBIUMCIIEHHS € HCIONB30BaHWEM  (OpMyd n-TO  4ieHa
apruQMEeTHIeCKOW U TeOMETPHUIECKOM MPOTPECcCHii, CyMMEBI MIEPBBIX N WICHOB
4.3 N300paxath 4JIeHbI MOCIEA0BATEIFHOCTH TOYKAMU Ha KOOPIAUHATHON IIIOCKOCTH
Pemarsn 3a1a4yy, CBsA3aHHBIC C YHCJIIOBBIMH ITOCJICAOBATCIBHOCTAMU, B TOM YHUCJIC
4.4 3alayil W3 pPeajbHOW KU3HU (C HWCIIONIb30BaHUEM KaJbKyNsATOpa, MH(PPOBBIX

TEXHOJIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KJIACC
Kona IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUS
1 UYucna v BEIYMCIIEHUS
JpoOu OOBIKHOBEHHBIE M JIECSTUYHBIC, TEepexol OT OJHOH (OpPMBI 3amucH ApoOer K
1.1 Ipyroil. IloHsITHE panUMOHAIBHOIO 4YHCIA, 3alUCh, CPaBHEHHE, YHOPSAAOYMBAHUE
panrOHAIBHBIX YUCET
12 Apudmernaeckre AEHCTBHA C palliOHATBHBIMA YHCIaMu. Pemrenne 3amad U3 peanbHOU
) NPaKTUKW Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypalbHBIM IOKa3aTeleM: ONpelesieHue, Ipeodpa3oBaHue BhIPAKCHUN Ha
OCHOBE OTIPE/IeNICHHs], 3aIUCh OOJIBIINX YHCEI
14 [IponeHTr1, 3amuch TPOLEHTOB B BHIE IpoOH U I[pO6I/IU B BHJE NPOIEHTOB. Tpu
OCHOBHBIE 33J1a41 Ha MPOLIEHTHI, pEIICHNE 3a7jad U3 pealbHON NPaKTUKU
1.5 IIpuMeHeHue NPU3HAKOB IETMMOCTH, Pa3JI0KEHHE HA MHOKUTENIN HAaTYpaJIbHBIX YHCET
1.6 PeanbHble 3aBHCUMOCTH, B TOM YHCJIE MIpAMasi B 00paTHAst MPOMOPIUOHAIEHOCTH
2 Anrebpandeckre BbIpaKCHUS
21 IlepeMeHHbIE, YUCTOBOE 3HAUCHHUE BBIPAXKEHUS C MepeMeHHOU. [omycTuMble 3HaYeHuUs
MePEeMEHHBIX
29 [IpencraBienue 3aBHCHMOCTH MEXIy BEITMUMHAMHU B BuAe GopMyibl. Beramcienus no
hopmyam
23 [TpeoOpazoBanue OYKBEHHBIX BBIPAXKCHUH, TOXKIESCTBEHHO PABHBIC BBIPAYKCHUS
24 CBoiicTBa cTENEHH ¢ HATYPaJIbHBIM IIOKa3aTeIeM
)5 OpnouneHs! ¥ MHOTOwIeHbl. CTeneHb MHOTOWIeHa. CloKeHue, BblUNTaHUe, YMHO)KEHHE
MHOTOUJICHOB
26 DopMyIbl COKPAIEHHOTO YMHOKEHHUS: KBaJpaT CYMMbI U KBaApar pasHocTH. Dopmyiia
PasHOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKHTENHN
3 YpaBHeHHS
31 YpaBHeHMVe, KOpEHb ypaBHEHUS, IpaBujia MpeoOpa3oBaHus ypaBHEHHs, pAaBHOCUIBHOCTh
ypaBHEHUI
39 JIuneiinoe YPaBHEHHE C OI[HOVIZ MIEPEMEHHOM, YMCIIO KOpPHEH JIMHEWHOIO YpaBHEHMS,
pelIeHNe JIMHEHHBIX YpaBHEHUH
33 COCTaBJ'IGIjHe YpaBHEHUI 0 YCIIOBUIO 3aiauu. Penienne TEKCTOBBIX 3a7ad C MOMOIIBIO
ypaBHEHUI
34 JluneitHOe ypaBHEHHUE C IBYMS MEPEMEHHBIMH U €T0 rpadyuk
Cucrema JByX JIMHEHHBIX YypaBHEHUIl ¢ JAByMs INepeMEHHbIMHU. Pemienue cucrem
3.5 ypaBHEHUH crocoOOM MOACTaHOBKH. [IpuMeps! peleHns TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO
CUCTEM YPaBHEHMM
4 Koopaunats! u rpadmkn. @yHKINN
4.1 Koopaunara Touku Ha npsiMoit
4.2 UYuncnoBble MPOMEXYTKH. PaccTosiHue MeXay IByMsl TOUKaMH KOOPJAMHATHOM MpsIMON
43 Hp}IMoyFOJ'II)HvaH cucrteMa KoopauHat, ocu Ox u Oy. Abcuucca U OpauHATa TOYKH Ha
KOOPZMHATHOM IIIOCKOCTH
44 IIpumepsr lipa(bI/IKOB, 3aJaHHBIX ~ Qopmynamu. YreHune TpaduKOB  peasbHBIX
3aBHUCHMOCTEH
4.5 [onstue pynkuuu. ['paduk Gynkimu. CrolicTBa GyHKIUH
4.6 Jluneiinas ¢ynkuus, e€ rpaduk. ['padux pyskmm y = [X|
4.7 ['paduueckoe perieHre TMHEHHBIX YPaBHEHHI M CUCTEM JIMHEHHBIX ypaBHEHUI




8 KJIACC

Kon IIpoBepsieMblii 3JIeMEeHT COAePKAHASA
1 Yucna v BBIYUCIICHUS
11 Ksanparueiii koperb u3 uwcia. Ilorstue o0 wppannoHaIBHOM dYucie. [lecaTudHbIe
’ NpUOTMKEHHS HPPALMOHATBHBIX YUCET
12 CroiicTBa apr(pMETHICCKUX KBaJIPaTHBHIX KOPHEH M WX MPUMEHECHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPQKCHUH U BBIYMCICHUIM. JleHiCTBUTENBHBIE YHCTIa
1.3 Crenens ¢ LelbIM N0Ka3areneM U e€ cBoiicTBa. CTaHAapTHAsI 3alHUCh YHCIa
2 AnrebpandecKre BhIpaKESHUS
2.1 KBanpatHpiii TpEXUIieH, pa3ioKeHne KBaIpaTHOTO TPEXUIeHa Ha MHOKUTENIN
2.2 Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO alreOpanmdecKoi 1poou
2.3 CrnoxeHue, BEIUNTaHNE, YMHOXKEHHE, JIEIeHNE anredpandecKux apooei
2.4 PammioHansHBIC BRIpOKCHHS B X IIPE0Opa30BaHIEC
3 YpaBHeHUsI U HEpPAaBEHCTBA
3.1 KBanparHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera
3.2 Peuienue ypaBHEHUN, CBOIAIIUXCA K TUHEHHBIM U KBaJPaTHBIM
33 [Tpocreiimme qpoOHO-paOHATEHBIE YPABHEHUS
I'pacdmueckas nHTEpIIpeTanusl ypaBHEHUH ¢ ABYMS NMEPEMEHHBIMU M CHCTEM JIMHEHHBIX
34 YPAaBHEHUN C JByMs IE€peMEHHBIMU. lIpuMepbl penieHuss CHCTEM HEIUMHEHMHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
3.5 Penrenne TEKCTOBBIX 3a/]a4 anredpanyeckKiuM Crioco0oM
3.6 UucnoBble HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM MTepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuHelHbIe HEpaBEeHCTBA C OAHOM EPEMEHHON
3.10 CucTeMBbl TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 DOyHKIUU
41 Ionstre dynkuu. O6MacTh ONpeNeNeHns U MHOXKECTBO 3HaueHnH GyHKImH. Crioco0s!
’ 3aanus QyHKIHHA
4.2 I'paduk pynkimu. Urenne cBOHCTB QyHKIUH 10 e€ rpaduxy
4.3 [Ipumeps! rpadukoB (HYHKIHIA, OTPAKAIONINX PeaTbHBIE MPOIIECCHI
44 OyHKIMH, OMUCHIBAIOIINE MPIMYIO U OOpaTHYIO MPOTOPIHUOHANBHBIE 3aBUCUMOCTH, UX
' rpaduku
4.5 OyHKIMU y =x? y = X3
4.6 Oy y = Vx, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHHI 1 CUCTEM YpaBHEHHN
9 KJIACC
Kon IIpoBepsieMblii 31€MEHT COACPKAHUSA
1 Uucna 1 BEIYUCTICHUS
11 PanmonanbHble yMcia, WMppalMOHAIBHBIE 4YMCIa, KOHEYHble M OECKOHEUHBIE NEeCATUYHBIC
Jpodu
MHOXECTBO NEHCTBUTENBHBIX UHCEN, [EHCTBUTEIbHBIE dYHCIAa Kak OeCKOHEYHbIe
1.2 NeCATUYHBIE JpoOu. B3aWMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXECTBOM
JEHCTBUTEIbHBIX YMCEN U KOOPAUHATHON NpsiMoii. CpaBHEHHE AEHCTBUTEIBHBIX YHCEI
1.3 Apudmernueckue NEHCTBUS C JEHCTBUTEIBHBIMU YUCIIAMHU




I/I3MepeHI/I}1, HpI/I6J'II/DKeHI/I$I, OLICHKH. Pa3MCpLI 00BEKTOB OKpYyXXaromero Mupa,
AJIUTCIIBHOCTh TPOILIECCOB B OKPYIKAroIIEM MHPC. HpI/I6J'II/DKéHHOC 3HAYCHUC BCIMYUHBI,

1.4 TOYHOCTh mpubmmwkeHus. Oxpyrienune umcen. lIpukuaka W OIEHKA PeE3yIbTAaTOB
BBIYMCIICHUI
2 YpaBHEHHS U HEPABEHCTBA
2.1 YpaBHEHHS ¢ OTHON TIEPEMEHHON
2.2 JIluneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K KBaIPaTHBIM
24 buksanpaTtHoe ypaBHeHue. IIpuMepsl pelieHrs ypaBHEHUN TPETbe U 4ETBEPTOM CTENEHEN
Pas3yIoKEHUEM Ha MHOXKUTEIN
25 Pemenune qpoOHO-paliiOHAIBHBIX YPAaBHEHUH
2.6 Cucremsbl ypaBHEHHH
2.7 YpaBHeHHe ¢ IBYMs IEPEMEHHBIMH U €T0 TpaduK
2.8 Pemenne cuctem nByX JIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHUM, OOHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU
CTENEeHH
2.10 I'paduueckas nHTEpIPETAIMS CHCTEMBl YPABHEHHI C IByMs IEPEMEHHBIMH
2.11 Pernenne TeKCTOBBIX 3a7a4 aJireOpanuecKuM CriocoOoM
2.12 UucloBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne TMHEHBIX HEPABEHCTB C OAHOU MEPEMEHHOM
2.14 Pemienne cucteM TMHEHHBIX HEPABEHCTB C OAHOU EPEMEHHOU
2.15 KBanpaTHspie HepaBeHCTBa
2.16 I'paduueckas nHTEpIpPETAIMS HEPABSHCTB M CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU
3 OyHKIHUU
31 KBagpatnunas ¢ynkums, e€ rpaguk u cBoiictBa. [lapabGona, KOOpAMHATHI BEPLIMHBI
1apaboIIbl, 0OCb CHMMETPHUH IapaboITbl
3.2 I'paduku dyHkumit y=kx, y=kx+b 1 ux cBoicTBa
33 I'paduku hyHKUMH y=k/x, y = x° 11 X CBOIWCTBA
34 I'paduku GyHKINH , M UX CBOWCTBA
4 UmncnoBble MOCIE0BATETHHOCTH
41 OmnpeneneHnne W cHocoOBl  3aJaHMA  YHUCIOBBIX IIOCJIEIOBATENbHOCTEH. 3anaHue
MOCJIeJOBATEILHOCTH PEKYPPEHTHOH GopMyiol u hopMyInoit n-ro uieHa
49 Apudmernueckast nporpeccus. DopMmynbl n-ro 4ieHa apuPMETHUYECKOW NPOTPECCHH,
CYMMBI IIEPBBIX /1 YJICHOB
43 I'eomeTpuyeckas nporpeccusi. @opMyIibl #-T0 4ieHa T€OMETPHUUECKOI MPOrpeccui, CyMMBI
NEPBBIX 1 YWICHOB
4.4 N3o0paxeHne uieHOB apu(METHYECKOH M TEOMETPUYECKOW MpOrpeccHid TOYKaMu Ha
’ KOOPJIUHATHOH MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUATBHBIA POCT
4.5 CrnokHbIe TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMSA

Kon
NMpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIEro 00pa30BaHUsA HA OCHOBeE
OrocC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpallUK HaJ
MHOXECTBAMH; YMEHHE ONEpUPOBAaTh MOHATHAMU: Ipad, CBA3HBINA rpad, OepeBo,
[UKJI, IPUMEHSTh WX MPHU pEeHIeHWH 3ajlad; yMEHHE HMCIOIbh30BaTh rpaduyeckoe
MIPEJICTaBIEHNE MHOXKECTB ISl OMMCAHUS pealbHBIX MPOIECCOB U SBICHUN, NMPHU
pELICHNUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB

YMeHue onepupoBaTb  MHOHSATUSMH:  OINPENEIEHHE, aKCUoMa, TEeopema,
JI0Ka3aTelIbCTBO; YMEHUE pacCloO3HAaBaTb WCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA WU OTPHULIAHUS
BBICKa3bIBaHUM

YMeHue omnepupoBaTh HOHSATHAMH: HATypajbHOE YHCIIO, IPOCTOE M COCTAaBHOE
YHCII0, JAETUMOCTh HATypalbHBIX YHWCEN, MPU3HAKU NEIUMOCTH, IeJI0€ YHCIIO,
MOIyJb YHCIa, OOBIKHOBEHHAs IpoOb M AecATHYHAs APOOb, CTaHAAPTHBIA BH[
yHhcia, PpaNUoOHAJIbHOE YKCIO, HPPALMOHAIBHOE 4YHCIO, apu(MeTHYeCKUn
KBaJIpaTHbIM KOpPEHb; YMEHHE BBINOJHATH JACUCTBUSA C YHCIAMH, CPaBHMBATb U
YHOpSIIOUMBAaTh YHCA, TMPEACTaBIATh 4YHCIAa Ha KOOPJIWHATHOM MHpSAMOI,
OKPYTJIATh YUCIIA; YMEHHUE JeJIaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BbIYUCICHUN

YMeHne  OmepupoBaTh IMOHATHUSMH: CTENEHb C  [EJNBIM  IIOKa3aTeleM,
apuMeTHYecKuil KBaJpaTHBI KOpPEHb, MHOTOWIEH, anrebpamdeckas IpoOb,
TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOH CTENEeHW OOIbIle CIUHMIIBL
YMEHHE BBHINONHITh PAacu€Thl MO ¢opMyiaMm, Mpeodpa3oBaHUs LEIBIX, APOOHO-
palMOHATIBHBIX BBHIPAKCHUI M BBIPAKEHHH C KOPHSAMH, Pa30KeHHE MHOTOUYICHA
Ha MHOXXUTEM, B TOM YHCJIE C UCTIOJNB30BaHHEM (OPMYIT Pa3HOCTH KBaJpaToOB U
KBaJipaTa CyMMBI ¥ pa3HOCTH

YMeHHe ONIepHUpOoBaTh IOHATUSMU: YMCIOBOE PABEHCTBO, YPABHEHHE C OJHOU
MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHE
pelaTh JMHEHHbIE U KBaJApaTHBIE ypaBHEHUs, JpOOHO-palloHaIbHbIE YPaBHEHHS
C OJHOH IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEHHBIX YpPAaBHEHWW, JIMHEHHBIC
HEpaBEHCTBA U UX CUCTEMBbI, KBaIpaTHbIC U APOOHO-paIlHOHATILHBIE HEPABEHCTBA C
OJIHOM NMEPEMEHHOW, B TOM YHCIE NMPH PELICHUH 337ad U3 JPYTHX NPEeIMETOB U
[IPAaKTUYECKUX 3a/]ad; YMEHHE MCIOJb30BATh KOOPJAMHATHYIO IPSAMYK H
KOOPJIMHATHYIO TIOCKOCTh ISl U300pasKeHHs pellleHnld ypaBHEHUH, HEPABEeHCTB U
CUCTEM

YMeHue onepupoBaTh HOHATHUAMH: (YHKUUS, Tpaduk (YHKUUH, HyJIH (QyHKIWH,
NPOMEXYTKM  3HAKOIOCTOSIHCTBA, HPOMEXKYTKH  BO3pacTaHusi, yObIBaHWS,
HauOonpllee W HauMeHbIee 3HaueHWs (YHKINH, yMEHHE OIepUpOBaTh
MOHATUSAMU: TpAMas MPONOPIHOHAIBHOCTD, JIMHEHHAs (YHKIWSA, KBaJgpaTHYHAS
¢yHkuums, oOpaTHas NPONMOPLUMOHAIBHOCTb, Napabona, rumepOoa; yMEHUE
cTpouts rpadukn (YHKUMH, UCIONB30BaTh IpadUKH Ul ONpENesICHHs] CBOMCTB
MIPOIIECCOB M 3aBUCHUMOCTEM, JJISl pelIeHns 3a7ad U3 APYTuX y4eOHBIX MPEeAMETOB
U pealbHOW JKM3HU; YMEHHE BBbIpaXaTb (opMyJIaMy 3aBUCHMOCTUH MEXKIY
BEITMYMHAMU

YMeHue onepupoBaTh MOHATHSMH: TOCIENOBATENbHOCTh, apudmMeTHyeckas u
reoMeTpuyecKas MIPOTPECCHH; yMEHHE WCIIOJIb30BaTh cBoiicTBa
MoCJIeI0BaTeIbHOCTEH, (hOPMYIIBI CYMMBI M OOILETr0 YeHa MPH PEIICHUH 3a/1a4, B
TOM YHCIIE 33734 U3 APYTHX YUeOHBIX IPEAMETOB U PeabHOM KU3HU




YMeHue penrath 3a/1auy pa3HbIX THUIOB (B TOM YMCIIC HA MPOIEHTHI, JIOJIH U YaCTH,
JIBUXKCHHE, paboTy, IIEHY TOBApPOB U CTOMMOCTh TIOKYIIOK U YCIIYT, HAJIOTH, 33291
W3 O0IlacTH YIpaBIIEHUS JHYHBIMA W CeMEHHBIMH (WHAHCAMH); yMEHHE
COCTABJISATh BBIPKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 32J1a4H,
WCCJICIOBATH MOJyYEHHOE PEIICHUE U OIICHUBATh MIPABONOA00HOCTh MTOTYYCHHBIX
pe3yIIbTaTOB

YMeHUe omnepupoBaTh MOHATHAMU: (UTYypa, TOYKA, OTPE30K, MpsMasi, Jy4,
JoMaHas,  yroll, = MHOTOYTOJBHHK, TPEYrOJIbHUK,  PaBHOOCAPCHHBIA U
PaBHOCTOPOHHHMU TpPCYrOJILHUKU, TNPSIMOYTOJbHBIH TPEYrOJbHUK, MEIUaHa,
OMCCEeKTpUCa W BBICOTA TPEYTOJbHHMKA, YETBIPEXYTOJILHUK, MapajiiesorPaMM,
pOMO, TIPSMOYTONBHHK, KBajapaT, Tpamenus; OKPYKHOCTh, KpYT, KacaTelbHas;
3HaKOMCTBO C TIPOCTPaHCTBEHHBIMH (UI'YpaMH; yMEHHE pelllaTh 3aJa4d, B TOM
YKClie U3 TOBCEIHCBHOW XH3HM, Ha HAXOXKICHUE TCOMETPUYECKUX BEIUYHH C
MPUMEHEHUEM H3YYCHHBIX CBOUCTB (hUryp 1 (HhakToB

10

11

12

YMeHune onepupoBaTh MOHATHIMU: PaBEHCTBO (PUTYp, paBEHCTBO TPEYrOJIbHUKOB;
[apajuleNIbHOCTh M TEPIEHIUKYIIPHOCTh MNPAMBIX, YTOJd MEXAy HpPSMBIMH,
MEPIeHANKYISAP, HAKJIOHHAs, TMPOeKIHs, Toao0ue  ¢uryp, MOHOOHBIE
TPEYroJIbHUKHU, CUMMETPHUA OTHOCUTCIIBHO TOYKU U HpﬂMOﬁ; YMCHHE pacClio3HaBaThb
pPaBEHCTBO,  CHMMETpPHIO H  Tmoxobue  Quryp, mHapaulebHOCTh |
HEePIEeHINKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHPE

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHHE, Yrosl (BeIMYMHA Yyria,
CHHYC W KOCHHYC YIJIa TPEYTOJIbHHKA), IUIOIIA/lb;, YMEHHE OIICHUBATH Pa3MEphI
NpeMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE NPUMEHSTH (HOpMYIIbI
NepUMeTpa U IUIOLAaId MHOTOYTOJIbHUKOB, AJTMHBI OKPY>KHOCTH M IUIOIIAAN KPYTa,
o0beMa MPSIMOYTOJIBHOTO MapajUieNieNHIIea; YMEHHE NPUMEHATh IPU3HAKU
paBEeHCTBA TPEYrOJbHHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA, TEOPEMY
ITudaropa, TPUTOHOMETPHUYECKHE COOTHOIIGHHUS JUISI BBIYMCICHUS  JJIMH,
paccTosiHU, mIomaaen

YMenue n300paxarh IUIOCKHE (QUTYpHI M MX KOMOHWHAIIMW, MPOCTPAHCTBEHHBIC

(GUryps! oT pyKH, ¢ HTOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY MJIM CHMBOJIbHOMY OIIHCAHHUIO
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YMeHue OomnepupoBaTh TOHATHUSAMHU: TPSAMOYTOJbHAas CHCTEMa KOOpJMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOpOB, MPOU3BEIECHNE BEKTOpa Ha YHCIIO,
CKaIISIPHOE TIPOMU3BEJIEHUE BEKTOPOB; YMEHHE MHCIIOJIB30BaTh BEKTOPHl W
KOOpPAMHATHI IS TPEJCTaBICHUS NAaHHBIX M pEIIeHUs 3a/Jad, B TOM 4YHCIE M3
JIPYTUX Y4eOHBIX PEAMETOB M PeaIbHOM KU3HU
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YMeHHne OIepupoBaTh TMOHATHUSMU: CTOJIOMKOBBIE W KpPYTOBBIE JUArPaMMEL,
TaOJIMIBI, CpeqHee apuMEeTHYecKoe, MeArnaHa, HauOoJblllee W HaWMEHBIIee
3HaueHMs, pa3Max YHUCIOBOIO0 HabOpa; YMEHHE W3BIIEKaTh, MHTEPIPETHPOBATHh U
peoOpa3oBbIBaTh MH(DOPMAIIUIO, TPEICTABICHHYIO B Ta0JIMIIaX M Ha JUarpaMMax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKHU PEATBHBIX TPOIECCOB U SIBICHUIA;
YMEHHE PAacIO3HABATh N3MEHUNBbIE BETMUNHBI B OKPYKAFOIIEM MHPE

YMeHue onepupoBaTh MOHATHUSAMH: CIy4aiHBIH ONBIT (CIIyYalHbBIM SKCHEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIM MCXOX) CIy4alHOI'O OIBITA, CIydaiHOoe
coOBITHE, BEPOSTHOCTH COOBITHS;, YMEHHE HAaXOAHWTh BEPOATHOCTH CIIyH9alHBIX
COOBITHI B OIBITaX C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU; yMEHHE
pemath 3aJadd METOJOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
NpaBuUiia YMHOXXEHUS, YMECHUE OIICHHUBATH BEPOSTHOCTH PEaJbHBIX COOBITHHA W
SIBIIEHU, TOHUMATh POJIb MMPAKTUIECKH TOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHIA
B OKpPYXaloLIEM MHPE U B KHU3HU; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBILIMX YHCEN M €ro pOJbI0 B MAaCCOBBIX
SIBIICHUSIX
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YMeHne BBHIOWPATH TOMXOSANIAN W3yUYEHHBIM METOJA JUIsl PEIICHHs 3aJadqw,
MPUBOJIUTh MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE W KU3HH,




pacro3HaBaTh MPOSBICHHUE 3aKOHOB MATEMaTUKU B UCKYCCTBE, OIUCHIBATh
OT/ENIbHbIC BBIIAIOIIMECS PE3YIbTAThl, IOTYUYCHHBIC B X0/I€ PA3BUTHSI MATEMATUKHI
KaK HayK, MPUBOIUTH MPHUMEPHl MATEMaTHYECKUX OTKPHITHA W HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON HCTOPUU




IHEPEYEHD 3JIEMEHTOB COJAEP)KAHMUS, IPOBEPSEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblIii 3JIEMEHT COMEPKAHNUS
1 Uwcna v BEIYUCIICHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haky JeTUMOCTH EITbIX YUCelT
1.2 OOBIKHOBEHHBIC U JCCATHIHBIE APOOH, TTPOIICHTHI, OECKOHESUHBIC TIEPHOTNICCKUEC TPOOH
1.3 ParmmonansHbIe yncia. ApupMEeTHIECKAE OTIEPAllHN C PAITMOHATLHBIME YHCIaAMHI
1.4 JeticTBuTenbHBIC YUCTa. ApUPMETHICCKHES OTICPAIIUN C ICHCTBUTCIILHBIMA YHCIIAMHU
15 HpI/I6J'II/I)KéI—£HBIe BBIUMCIICHNUS, TPAaBUJIa OKPYTJIEHUS, TMIPUKHUIKA M OIEHKa pe3ylbTaTa
BBIUMCIICHAN
2 AnrebpandecKre BhIpaKESHUS
2.1 BbykBeHHBIE BBIpaxXeHHsI (BHIPAKEHUS C TIEPEMEHHBIMH)
29 Cremnenp ¢ 1ensiM TokazareneMm. CTeneHb ¢ palMOHANBHBIM ITOKa3aTeneM. CBOWCTBa
CTETICHH
2.3 MHorousieHsl

24 Anrebpandeckast 1poOb

Apudmernueckunii KOpeHb HaTypalbHOH creneHu. JleHcTBUS C apuUPMETHUECKUMH

2:5 KOPHSIMU HaTypajbHOU CTENEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Llenbie 1 qpoOHO-panioHabHbIE ypaBHEHUs. CHCTEMBI 1 COBOKYITHOCTH YpaBHEHUH
3.2 Llenbie 1 qpoOHO-panioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UucnoBble MOCIE0BATENbHOCTH
4.1 ITocnemoBaTeILHOCTH, CIIOCOORI 3a0aHus ITOCIEA0BATEILHOCTEH
4.2 Apudmernueckast M reoMeTpudeckas mporpeccuu. Gopmysa cI0KHBIX POIIEHTOB
5 OyHKIHUN
Oynkus, cnocodbl 3axanus (yHkuuu. ['padux Qysknum. OOnacTe omnpeaeneHus u
51 MHOXecTBO 3HaueHuil (yHkumu. Hymm ¢ynkuun. I[lpomexyTku 3HaKONOCTOSHCTBA.
[TpoMeXyTKH MOHOTOHHOCTH (QYHKIMU. MaKCHMyMbl W MHHUMYMBI (YHKIIUH.
Haunbonpiiee u HanMeHblIee 3HaYeHUE (DYHKIIMU Ha IPOMEXYTKE
6 KoopauHatel Ha PsSMOH U TNTOCKOCTH
6.1 Koopaunartnas npsmas
6.2 JlexapToBbl KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl U ux CBOWCTBA
7.2 TpeyroipHUK
7.3 MHOroyrojasHuKH
7.4 OKpy>KHOCTB U KpyT
7.5 H3mepeHre reoMeTpuIecKiX BEIHYNH
7.6 BekTopsl Ha TNIOCKOCTH
8 BeposTHOCTS U cTaTHCTHKA
8.1 OnucarenbHasi CTAaTUCTHKA

8.2 BeposiTHOCTB

8.3 Kombunaropuka
8.4 MHoecTBa

8.5 I'pads




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» MaTtematnka. 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 Tensxosckoro C.A.,
AxknmonepHoe o0miectBo «M3natensctBo «lIpocBemeHue»

» MaTtemarnka. AnreOpa: 8-if kiracc: 0a30BbIi YpOBEHb: yueOHUK; 16-e n3manue, nepepaboTtanHoe, 8
knacc/ Makaperue F0.H., Munmgiok H.I'., Hemkor K.M. u np.; mon penakiueit Tenskockoro C.A.,
AxmmmonepHoe o601mecTBo «M3naTenpetBo «IIpocBerenuey

» MaTtemaruka. AnreOpa: 9-i kiacc: 0a30BbIii YPOBEHb: yueOHUK; 15-¢ uznanue, nepepadboranHoe, 9

knacc/ Makaperue FO.H., Munmiok H.I'., Hemkor K.W. u np.; mon penakiueit TenskoBckoro C.A.,
AxmmmonepHoe o61mecTBo «M3naTensctBo «IIpocBemnenuey

METOINUYECKHUE MATEPHUAJIBI U151 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET

e Etudes.ru — Ha caiiTe NpeACTaBICHB! 3TIO/bI, BHIIIOJHEHHBIE C MCIIOJB30BAaHHEM COBPEMEHHOM
KoMmInbloTepHO# 3D-rpaduku, paccka3pBarolIne 0 MaTeMaTHKE U €€ MPUIOKECHUSX.

e Geogebra — TMPWIOKEHUE C OTKPHITBIM HCXOIHBIM KOJIOM, CHEHHAIBHO pa3paboTaHHOE Kak
CPEACTBO M3yUCHHS U 00yUEHHs TEOMETPHHU U anredpe.

e mathproblems.ru/ - cOOpHHK 3amad 1o MaTeMmaTwke. I[lomMuMo caMuX 3amaHui, Ha calTe ecTh
KOHCTPYKTOP AJIsA CO3AaHNA CAMOCTOATCIIbHBIX U KOHTPOJIbHBIX pa60T.



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