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(YIJIYBJIEHHBII YPOBEHD)
10-11 KJIACCBI

Pabouass mporpamma ydeOHOro mnpenmera «Anrebpa W Hadalla MaTeMaTHYECKOTO
aHaJIM3a» COCTaBJIeHa HA OCHOBAHUU CIIEIYIOLIUX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

e ®denepanpHOro 3akoHa ot 29.12.2012 N 273-®3 (pea. ot 17.02.2023) "O6 obpazoBaHuu B
Poccuiickoit @enepanuu" (¢ U3M. U J011., BCTYI. B cuiy ¢ 28.02.2023);

o @ecnepanbHoro 3akoHa ot 24 centsops 2022 r. No 371-®d3 «O BHeceHWM H3MEHEHUU B
®denepanpHblil 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparmny;

e ®depnepanbHoro  3akoHa ot 27.07.06 Ne 149-®3 "OO wuHdopmauuu, HHOOPMALUOHHBIX
TEXHOJIOTHSAX W 0 3ammute nHpopmanuu", denepanbHomy 3akoHy ot 27.07.06 Ne 152-®3 "O
NepcoOHANBHBIX JaHHBIX", DenepaibHOMY 3akoHY OT 29.12.10 Ne 436-®3 "O 3ammTte nerert oT
nH(popMaLuy, TPUUUHSIONIEH Bpe UX 3J0POBbIO M PAa3BUTHIO";

e [lpukaza Munnpocsemenus Poccum ot 08.11.2022 Ne 955 «O BHeceHMM HU3MEHEHUIl B
HEKOTOpble NpuKa3zpl MuHHcTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit ®exepanuu u
MunuctepctBa mnpocBemenus Poccuiickoit  ®enepamuu, kacarommecs DI'OC  obmiero
oOpaszoBaHusi U 00pa3oBaHMs OOY4YAIOMIUXCS C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI U
YMCTBEHHOM OTCTAJIOCThIO (MHTEIIEKTYaIbHBIMU HAPYILIEHUSIMH);

e [lpukaza MunucrepctBa mnpocseuieHust PO ot 05 nexabps 2022 Ne 1063 « O BHeceHuu
m3mMeHeHud B [lopsaok opraHu3aii U OCYIIECTBJICHHS 00pa30BaTEIbHOW NEATEILHOCTH IO
OCHOBHBIM 00111€00pa30oBaTeIbHBIM IpOrpaMMaM — 00pa3oBaTelIbHbIM MporpaMMaM HauyalbHOTO
00111eT0, OCHOBHOTO OOIIEro W cpeaHero oOIiero oOpa3oBaHUs, YTBEPKACHHBIM MPUKA30M
MunucrtepctBa npocsenieHus: Poccutickoii peneparuu ot 221 mapta 2021r. Ne 1152;

e C(CanlluH 1.2.3685-21 '"I'urnenuuyeckue HOPMATHUBBI M TpeOOBaHUS K O0OECIICUCHUIO
0€301acHOCTH U (MJIM) OE3BPETHOCTH /IS YeJIOBeKa (PaKTOPOB CPelibl OOUTAaHMS, YTBEPIKICHHBIX
MIOCTaHOBJICHHEM [ JTaBHOTO TOCYJapCTBEHHOTO caHUTapHOTO Bpada Poccuiickoit denepanuu oT
28.01.21 Ne 2;

e CII 2.4.3648-20 "CaHuTapHO-3IUACMHOJOTHYECCKHE TPEOOBAHUS K OPraHU3aIUsIM BOCITUTAHHS
1 0o0yuyeHus, OTAbIXa U O3JOPOBIECHHS JETEH U MOJIOJIEKH, YTBEPKIACHHbIE MOCTAHOBJICHUEM
['maBHOTrO rocynapctBeHHoro canutapHaoro Bpada Poccuiickoit @enepanuu ot 28.09.20 Ne 28;

e [Ipukaza MunuctepctBa npocpemenns Poccuiickoii @enepamyu ot 30 ceHTs10ps 2022 r. Ne 874
«O06 yrBepxkaeHun [lopsinka pa3paOoTKM U yTBEpKIEHUS (enepanbHbIX OCHOBHBIX
oOmieo0pa3oBarenbHbIX — MmporpamMm»  (3apeructpupoBaHo B MUHHCTEPCTBE  FOCTHULIUU
Poccuiickoit @eneparuu 02.11.2022, Ne 70809);

o [lIpukaza MunucrepctBa npocsenienus Poccuiickoii denepanuu ot 18 mast 2023 r. Ne 371 «O6
YTBEp)KJICHUHU (eiepaabHOi 00pa3oBaTebHON MPOrpaMMBbl CPEHEro O0IIero 00pa3oBaHus;

e [Ipukaza MunucrepctBa obOpa3zoBanuss W Hayku P® ot 17 mas 2021 roma Ne 413 «O06
YTBEP)KICHUN (PeepalbHOTO TOCYAApPCTBEHHOIO 00pa30oBaTEIbHOIO CTaHJAApTa CpPEIHEro
oOrmiero oOpazoBaHus» ( U3MEHEHUSMU U JJONIOJHEHUSIMN);

e [lpukaza MunuctepctBa mnpocenieHuss Poccuiickoit @enepaunu ot 12.08.2022 Ne 732 "O
BHECCHMU M3MEHEHUH B (heiepalibHBIN TOCYAapCTBEHHBIN 00pa30BaTeNbHbINA CTaHAAPT CPEAHETO
oOmiero o0pa3oBaHMs, YTBEp)KICHHBINH MpHKa3oM MUHHUCTEPCTBA 00pa3oBaHMs M HayKH
Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413" (12.09.2022 Ne 70034);

e [Ipukaza MunuctepctBa mnpocBemenuss PO or 02.08.2022 Ne 653 «O06 yTBepKIAeHUU
(denepanbHOrO MEpedHsl DJIEKTPOHHBIX OOpa30BaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
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WCTOJBb30BAHMIO  TPU  pealM3allil  UMEIOIUX  TOCYAAPCTBEHHYIO  AKKpPEAMUTAIHIO
obpazoBatenbHbix Tporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822);

e [Ipuka3za nemapramenTta oOpasoBaHus aaMuHHUCTpauuu ropona Tromenu ot 20.01.2023r. Ne§1
«O pa3zpaboTke pabo4MX MPOrpaMM MO YU4EOHBIM MPEAMETaM B COOTBETCTBHH C OOHOBIEHHBIM
(benepanbHBIM roCyJlapCTBEHHBIM  00pa30BaTeiIbHBIM CTAHJIAPOM CPEAHEr0o  O0ILero
o0Opa3oBaHUMY;

e [lucema MunucrepcrBa npocsenieaus P® ot 17 HosOps 2022r. Ne03-1889 «O nampaBnenuu
uHpopmanum» (MHGOPMAIMOHHO- Pa3bSICHUTEIFHOE THCBMO OO0 OCHOBHBIX HW3MEHEHUSX,
BHECEHHBIX B (pellepaibHbIN TOCYIapCTBEHHBI 00pa30BaTENbHBI CTAaHAAPT CPEJHEro oOIIero
o0Opa3oBaHus, U OpraHU3alKU paOdOTHI IO €T0 BBEICHHIO);

e [lucema MunucrepctBa mnpocsenieHuss P® ot 16.01.2023 Ne03-68 «O HanpaBiieHUU
nHpopmanun» (MHGOpMaIUs O BBEACHUU (elepalibHbIX OCHOBHBIX 00111€00pa30BaTeNIbHBIX
MIPOrpaMMm);

e [lucema MunuctepcrtBa mnpocseuieHuss P® ot 13.01.2023r. Ne03-49 «O nHanpaBieHUU
METOUYECKUX PEKOMEHAAIINI» OCBOEHUAY IPOrpaMM HavyaJbHOTO OOIIEro, OCHOBHOTO 00IIEro
U CpeAHero olIero oopa3oBaHusi);

e VYcraa MAOY COII Ne 69 ropona Tromenu B penakuuu ot 01.02.2022 rona;
e Vuebnoro mmana MAOY COIII Ne69 ropona Tromenn nHa 2023-2024 yaeOHBIH TO/I.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

B nmnporpamme mno MmaTemMaTHKe YYT€Hbl UAEW U TOJIOKEHUS KOHUENIMH Pa3BUTHUS
MareMmatudeckoro obpaszoBanus B Poccuiickoit denepannn. MatemaTuyeckoe oOpa3oBaHHE IOHKHO
pemarh 3amgady oOecmedeHHss HEeOoOXOJAMMOTro CTpaHe 4YHucia OOydJalomuxcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOpPBIX Oblla OBl JOCTaTOYHA MJIsi MNPOJOJDKEHHS 00pa3oBaHUs MO Pa3IUYHBIM
HampaBJICHUsM, BKIJIIOYas IMpernojJaBaHUE MaTeMaTUKH, MaTeMaTH4ecKHe HCCIe0BaHus, paboTy B
cdhepe nHOOPMALIMOHHBIX TEXHOJIOTUIA U JPYTUX, a Takke oOecredeHus s Kaxa0ro oOydarouierocs
BO3MOXHOCTH JOCTHKCHHSI MaTeMaTU4YeCKOW IOJArOTOBKM B COOTBETCTBMU C HEOOXOJHWMBIM €My
ypoBHeM. Ha perienue 3Tux 3aga4 HalelneHa mporpaMMa o MareMaTuke yriryoJI€HHOTO YPOBHSL.

HeoOxoaumocTh MareMaTH4ecKOl MOATOTOBKU 00YCIIOBIIeHA 00YCIOBJIEHO POCTOM UHCIA
CHEIHAIbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IMPUMEHEHHEM MaTeMaTHKH (B cepe IKOHOMUKH,
Ou3Hece, TEXHOJIOTMYECKUX o00JacTsx, ryMaHuTapHbix cdepax). KommuectBo oOyuwaromuecs, s
KOTOPBIX MaTeMaTHKa CTaHOBUTCS (PYHAAMEHTOM OOpa3oBaHHs, I[UIAHUPYIOIIUX 3aHUMAThCS
TBOPUECKOH U UCCIIEJOBATEIbCKOM paboToii B 00IacTH MaTeMaTuk, WHGOPMATUKH, (DUBHKH,
SKOHOMHMKH U B JPYTrUX OONACTAX, YBEIMYMUBAETCA, B TOM YHCJE C Y4E€TOM OOYy4alolIMXcCs, KOMY
MaTeMaTHKa HyKHa JUIsl HCTIOJIb30BaHUs B MPOQECcCUsX, He CBSI3aHHBIX HEIIOCPEICTBEHHO CHENl.

[IpuknanHas 3HAYUMOCTh MaTEMaTHKU OOYCIOBJIEHA TEM, UYTO €€ MPEeIMETOM SIBIISIOTCS
(dbyHIaMEHTalIbHBIE CTPYKTYphl HAIlIETO MHpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE
OTHOIIECHUS, (YHKIMOHATIbHBIE 3aBUCHUMOCTH W KaTErOpHUHM HEONMPEAENECHHOCTH, OT MPOCTEHIINX,
yCBaMBAEMbIX B HEMOCPEACTBEHHOM OTIBITE, JI0 JIOCTATOYHO CJIOXKHBIX, HEOOXOJUMBIX JUISl Pa3BUTUS
Hay4yHbIX W TEXHOJIOTMYECKUX uJeH. be3 KOHKpETHBIX MAaTeMaTH4eCKUX 3HaHUU 3aTpyAHEHO
MNOHMMAaHHUE MPUHLUIIOB YCTPOICTBA W MCIHOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOCIPUSATHE U
UHTEpIpeTaus. pazHOoOOpa3HON  COIMANBHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW HH(POpMAIIHH,
Manod(hdekTruBHA TOBCETHEBHAS MTPAKTUYECKasl AeITeTbHOCTh. Bo MHOTHX cdepax mpodeccroHanbHON
JeSITeNLHOCTH TPEOYIOTCSI YMEHUS BBITIOIHSATH PACYETHI, COCTABIISTH allTOPUTMBI, IPUMEHSITH POPMYIIBI,
MIPOBOJUTH TE€OMETPUUYECKUE M3MEPEHUS U MOCTPOCHHS, YUTaTh, 0OpabaThIBaTh, HHTEPIPETUPOBATH U
MPECTaBIATh MHPOPMAIMIO B BUAE TaONUWIl, AMarpaMM U TpauKoB, MOHUMATh BEPOSATHOCTHBIN
XapaxkTep CIy4aiHbIX COOBITHIL.

OpHOBpeMEHHO ¢ pacimpeHueM chep NPUMEHEHHUS MaTeMaTUKd B COBPEMEHHOM
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oOmiectBe BcE Oojiee BaKHBIM CTAHOBHUTCS MAaTEMAaTHYECKUH CTWIJIb MBIIJICHUS, MPOSBIIIOMIUICT B
OTpeNeN€HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce M3ydyeHHs MaTeMaTUKH B apceHasl MPUEMOB U
METOJIOB MBILUICHUS] YEJIOBEKAa ECTECTBEHHBIM OOpa3oM BKIIIOYAIOTCS MHIYKIUS W ACTYKLHS,
00001IeHne 1 KOHKPETU3aLusl, aHaIu3 U CUHTE3, KacCu(uKanus U cucreMaTusanus, abcTparupoBaHue
u aHanorua. OObEKThl MAaTEMAaTHUYECKUX YMO3AKIIOUCHHUH, IPaBUIa NX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKMX MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs  (HOopMyIHpOBaTh,
00OCHOBBIBaTh M JOKa3bIBAaTh CYXACHUS, TEM CaMbIM (OPMHUPYIOT JIOTUYECKUU CTHIIb MBIIIICHUS.
Benymas posb NpUHAUICKHUT MaTeMaTHuke B (HOPMUPOBAHMM AaNTOPUTMUYECKOH KOMIIOHEHTHI
MBIIUICHUSI ¥ BOCIUTAHWM YMEHHWH JEHCTBOBAaTh MO 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH
M3BECTHBIE W KOHCTPYMpPOBAaTh HOBBIC. B mporecce pemieHusl 3agad - OCHOBBI JUISI OpraHU3aINH
y4eOHOH NIESATETHHOCTH HA YpOKaxX MaTeMaTHKH - Pa3BHBAIOTCS TBOPUYECKAs W MPUKIIAIHAS CTOPOHBI
MpinuieHus. OOydyeHue MareMaTHkKe JaéT BO3MOXXHOCTh pa3BUBAaTh Yy OOYYaIONIUXCS TOYHYIO,
panMoHaNBHYI0O W WH(POPMATHBHYIO pedb, yMEHHE OTOMpaTh HamboJsiee MOIXOMAAIINE S3bIKOBHIEC,
CHMBOJIMUECKHE, TpadUUECKUE CPENICTBA IS BRIPOKECHUS CY)KJICHHI W HATJISTHOTO MX TPEICTaBIICHHS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIei KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee
3HaKOMCTBO C METOJaMH TO3HAHUS JICHCTBUTENBHOCTH, TIPEJACTABICHUE O TpPEIMETe W METOJe
MaTeMAaTUKH, €ro OTJIWYUSAX OT METOJIOB E€CTECTBEHHBIX M T'yMaHUTApPHBIX HAayK, 00OCOOCHHOCTSX
NPUMEHEHHsI MAaTeMaTWKH JUIS peIIeHWs HaydyHBIX M TPUKIAIHBIX 337a4. MaremaTtndeckoe
o0Opa3oBaHHe BHOCUT CBOM BKJIaJ B pOPMUpPOBaHUE OOIIEH KyJbTYphl UEIOBEKa.

N3yuenne wMareMaTHKH  CHOCOOCTBYET OICTETHYECKOMY BOCHHUTAHHIO  UEIIOBEKa,
MOHUMAaHHUIO KPacoOThl W M3SIIECTBA MAaTEMATHYECKUX PACCYKICHHU, BOCIPHATHIO T€OMETPHUECKHX
($bopM, YCBOEHUIO UEH CHUMMETPHH.

B crpykrype yueOHOTO Kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHAJIM3a» BBIJACICHBI
CIIEAYIONINE COJIEPKATEITHHO-METOIMUECKUE TUHUN: «Yncna U BeIYHUCICHUs Y, «OYHKINH U TpaduKm»,
«YpaBHeHUsI U HepaBeHCTBa», «Hauama marematmdeckoro anammsa», «MHOXeCTBa M Joruka». Bce
OCHOBHBIE COJIEPIKATENbHO - METOIMYECKHE JTUHUN U3Yy4aloTCs Ha MPOTSHKEHUU JIBYX JIeT 00y4eHUs Ha
YpOBHE CpeHEro 001ero o0pa3oBaHus, €CTECTBEHHO JOTOIHSSA APYT Ipyra U MOCTENEHHO HACBIIIASCh
HOBBIMM TeMaMH U pazaenamu. JlaHHBIH y4eOHBII Kypc SBISETCS HWHTETPATUBHBIM, ITOCKOJIBKY
o0beauHsIeT B cebe coiepKaHHE HECKOJbKUX MaTeMaTHYeCKMX AWCHUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MaTEeMaTUYECKHIl aHallu3, TEOpUsI MHOKECTB, MaTeMaTU4yecKas joruka u apyrue. [lo
Mepe TOro Kak oOydaroliuecs OBJaZeBaloT BcE OoJiee MIMPOKMM MAaTEMaTHYECKUM amnmnapaToM, Y HUX
MOCJIEI0BATENIbHO (OPMUPYETCSI U COBEPLICHCTBYETCS YMEHUE CTPOUTh MaTEMaTHYECKYK MOJIENb
peaIbHON CUTYalluH, MPUMEHATh 3HAHUA, NOJyYEHHBIC NMPU U3y4YEHUU y4eOHOIro Kypca, AJs pelieHus
CaMOCTOSITENIbHO CHOPMYIMPOBAHHON MaTeMaTH4eCKOW 3a/aud, a 3aTeM HWHTEPIPETHUPOBaTh CBOMU
OTBeET.

B yueOHOM Kypce «AurebOpa M Hauana MaTeMaTHUYECKOTO AaHAKM3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO0 MOJICIUPOBAHMSI, KOTOpPbIE MpPU3BaHBl CIHOCOOCTBOBATH (POPMHUPOBAHHIO
HABBIKOB TOCTPOCHHUSA MOJENEH peajbHBIX CHUTYyalluid, HCCIEIOBAaHUS ASTHX MOJEIEH C MOMOUIBIO
anmaparta aiareOpbl U MaTeMaTHYeCKOTOo aHalW3a, UHTEPHpeTaluy MOJYyYeHHBIX pe3ylbTaToB. Takue
3aJlaHusl BIUIETEHBI B KaXbIH U3 pa3fesioB MPOrpaMMBbI, MOCKOJIBKY BeChb MaTepuan ydyeOHOro Kypca
IIMPOKO HCIOJIB3YETCs JUIsl pEelIeHHs MPHUKIATHBIX 3aAad. [Ipu perneHun peanbHbIX MPAKTUYECKUX
3amau  o0ydvaromuecs pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCHOJIB30BATh AHAIOTHIO, 00001IaTh M KOHKPETU3UPOBATh MPOOIIEMY.

HEJN N3YYEHUS YYEBHOI'O KYPCA «AT'EBPA U HAYAJIA AHAJIU3A»

VYuebHbIl Kypc «Anrebpa M Hayajla MaTeMaTHYEeCKOTO aHajlu3a» SBISIETCS OJHUM U3
HauboJiee 3HAYMMBIX B MPOrpaMMe CpeHero oOIiero o0pa3oBaHusl, OCKOJIBKY, C OJHOM CTOPOHBI, OH
o0ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y Ul U3yUEHHUS BCEX €CTECTBEHHO-HAY4YHBIX KypCOB, a C ApYyron
CTOPOHBI, GOPMHUPYET JIOTUUECKOE M a0CTPAKTHOE MBILIIEHHE 00yJaroIuXcs Ha YPOBHE, HEOOXOIMMOM
JUIL OCBOEHHUS WMH(POPMATUKH, OOIIECTBO3HAHUSA, WUCTOPHUM, CIOBECHOCTH M JAPYIMX AUCHUIUIMH. B
paMKax JaHHOTO Y4eOHOTOo Kypca oOydaroIluecsl OBJIJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKHd, KOTopast (JopMyIHUpYyeT CBOU JOCTHXKEHHs B MaTeMaTHUeCKoi (hopme.

VYuebHbIil Kypc anreOpbl M Hayal MaTeMaTUYeCKOro aHajlu3a 3aKJa/JblBaeT OCHOBY JUIs
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMU (U3UKH, XUMHH, OHMOJIOTMH, NMOHWMAaHHMS OCHOBHBIX TEHJCHLUI
pa3BUTHSL SKOHOMHKM W OOLIECTBEHHOW >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX



IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh WX ISl JAJbHEHIIEro
oOpa3oBaHusi M B TMOBCETHEBHOW JKu3HU. OBnajgeHHe aOCTPAaKTHBIMH U JIOTHUECKH CTPOTUMHU
KOHCTPYKLUSAMHU anreOpbl U MaTEMAaTUYECKOTO aHAJIM3a Pa3BUBAET YMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JIOKAa3bIBATh YTBEPXKJICHHS C TOMOUIBI0 HHAYKIHMH W PacCcyXIaTb
JeTyKTUBHO, HCIIOJIb30BaTh 0000IIeHNE M KOHKPETU3alHI0, a0CTparupoBaHue U aHAJIOTHIO, (GOPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xonme u3yuenuss yuyeOHOro Kypca «Aurebpa M Hayaja MaTeMaTHYECKOIO aHAJINU3a»
oOyyJaromuecs MOJIy4atoT HOBBIM OIBIT PEIICHHS MPHUKIAIHBIX 33J1a4d, CAMOCTOSATEIBHOTO MMOCTPOCHHS
MaTeMaTHYECKUX MOJIETeH peanbHbIX CUTYyallUui, UHTEPIIPETALIMH IT0TYyYE€HHbIX PEIICHNN, 3HAKOMATCS C
IpUMepaMy MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IpPUpOJiEe, HAyKE U HCKYCCTBE, C BBIJAIOIIMMHUCS
MaTEeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHbIid Kypc 00J71aJaeT BOCIHTATEIBHBIM TIOTECHIIHAIIOM, KOTOPBIM pean3yeTrcs Kak
yepe3 yueOHbIN MaTepua, CoCOOCTBYIOMINI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epes3
cnenupuKy yueOHOM JeATeNbHOCTH, TpeOyromel NpoJAoKUTENbHOW KOHIEHTPAllMM BHHMAaHUS,
CaMOCTOSITEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3ysbTar.

B ocHoBe mertonuku oOydeHusi anreOpe M HayajlaM MaTEeMaTHMYECKOTO aHaln3a JIEKHUT
JeSTeTbHOCTHBIN MPUHIUT 00ydeHHUSI.

[IpuoputeTHbiMu LenasiMu 00yueHust matrematuke B 10—11 kimaccax Ha yriiyOnéHHOM ypoOBHE
MIPOJIOJIKAIOT OCTaBAThC:

- opMHUpOBaHUE LIEHTPAIBHBIX MaTEMaTUYECKUX MOHITHH (UHMCIIO0, BEIUYUHA, F€OMETpUYEcKas
¢burypa, mepemMeHHas, BEpOSATHOCTb, (QYHKIMS, MPOU3BOJHAS, MHTErpai), 0OecleynBaIOUINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMs 00ydaroInXcs;

- TMOJIBEJIEHHE Yy4YalllUXCsl Ha JIOCTYIHOM JJIi HHUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTUKd W OKPYKAIOLIEro MHpa, MOHMMAHUIO MaTeMaTHKH KaK dYacTd oOmiell KylbTypbl
4eJI0BEUEeCTBA;

- pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydaluxcs, MO3HABATEIbHOM
aKTUBHOCTH, MCCIIEJJOBATEIIbCKUX YMEHMH, KPUTHMYHOCTH MBIIIJICHUS, HHTEpeca K HU3YyYEHMIO
MaTEMAaTUKU;

- (QopmupoBaHue (DPYHKIMOHAIBHOM MaTeMaTHYECKOM I'pPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTEMaTUYECKUE ACHEKThl B PEAbHBIX >KM3HEHHBIX CUTYALUSAX U MPU HU3YYCHUM APYIMX Y4eOHBIX
IIPEIMETOB, IPOSBICHUS 3aBUCUMOCTEM U 3aKOHOMepHOcTeHd, (opMyiIMpoBaTh HUX Ha s3bIKe
MaTeMAaTUKU U CO3JaBaTh MaTeMaTUYECKUE MOJEIH, IPUMEHITh OCBOCHHBI MaTeMaTHYECKUI anmapar
IVl PELIeHHs IPAKTUKO-OPHEHTUPOBAHHBIX 3a7ay, MHTEPIPETUPOBaTb M OLICHUBATh IOJTyYEHHbIE
pe3yabTaThI.

OcHOBHBIE JINHUM coJepxaHusd Kypca MaTematuku B 10—11 knaccax yriiyOia€HHOTO ypoOBHS:
«Yucna u BeIYMCICHU, «Anredpa» («Anredpandeckue BbIPaKEHUS», «Y PaBHEHUSI U HEPABEHCTBA»),
«Hauana maremarnyeckoro ananuza», «l'eomerpusi» («l'eomerpuueckue (GUrypsl M HX CBONCTBaY,
«M3MepeHne reoMeTpruuecKuX BeIMUUH»), «BeposTHOCTb U cTaTUCTHKa». JJaHHbIE JIMHUM pa3BUBAOTCS
napajiesibHO, Kax/Jas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJHA OT
Ipyroi, a B TECHOM KOHTaKkTe W B3auMojelcTBuM. Kpome 3Toro, ux oObEIUHSIET JIOTMYECKas
COCTaBJIAIONIAs], TPAJAULIMOHHO MPUCYILAs MAaTEMATUKE U NPOHU3BIBAIOIIAS BCE MAaTEMAaTHUYECKUE KypPChI
U coJiep>KaTesIbHbIe JTMHUU.

CoopmynupoBannoe B denepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPETHETO
oOmiero o6Opa3oBaHus TpeOOBaHME «YMEHHME OIEPUPOBATh MOHATUSAMH: OIpE/eNeHue, aKkcHoMma,
Teopema, CIIeACTBUE, CBOWCTBO, NMPHU3HAK, JOKA3aTENbCTBO, PABHOCHUIIbHBIE (DOPMYIMPOBKH; YMEHUE
¢dopmynupoBaTh 00paTHOE€ U  NPOTHBOIOJOXKHOE yTBEPXKICHUE, NPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOM HHIYKIMHU; MPOBOJUTH J0Ka3aTelIbHbIE
paccyXJeHUs MpU peleHUH 3ajiay, OLEHUBATh JOTUYECKYIO MPaBUIBHOCTD PACCYXAECHUI» OTHOCHUTCS
KO BCEM KypcaM, a (pOpMHpPOBaHUE JIOTHUECKUX YMEHUH paclpeiesiseTcsl 0 BCeM rofaM 00ydeHus Ha
YpOBHE CpeHET0 00IIero 0opa3oBaHusl.

MECTO YYEBHOI'O TIPEIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE
OO01mree 4YUCIIO YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHHs] ydeOHOro Kypca «Anrebpa u
Hayajla MaTeMaTU4ecKoro aHamm3ay - 272 dvaca: B 10 xmacce - 136 yvacoB (4 uaca B Henento), B 11
kiacce - 136 gacoB (4 yaca B HEJIEHIO).
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PabGoyas nporpamma yueOHOro Kypca
«AJiredpa ¥ HAYAJIA MATEMATHYECKOI0 AaHAJIU32)
10-11 knacc
(Yriny0J1éHHbIH YPOBEHbD)

|. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA«AJITEBPA U
HAYAJIA MATEMATUHYECKOI'O AHAJIU3A»

OcBoenne yueOHOTO mpeamera «MareMaTHKa JTOJDKHO 00eCIeYrBaTh JOCTHKCHHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHHUS —CICAYIONIUX JIMYHOCTHBIX, METANpPEIMETHBIX H IPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMUHOCTHBIE PE3YJIbTATDI JInunocTHbi€ pe3yabTaThl OCBOCHHS MPOTPAMMBI yU€OHOTO
npenMera «MaTemaTukay XapaKkTepH3yrTCs:

I'paxnanckoe BocnuTanue: COPMUPOBAHHOCTHIO I'PAXAAHCKOW MO3UIIMU 00Y4arOIIErocst Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOr0 OOIIECTBa, MPEACTABIECHHEM O MaTEeMaTHYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYp TPaXJaHCKOTO OOIIeCTBa
(BBIOOPBI, OTMIPOCHI | TIP.), YMEHHEM B3aWMO/ICHCTBOBAThH C COIIMAIBHBIMH HHCTHUTYTAMH B COOTBETCTBHH
¢ uX PYHKIUSIMU U Ha3HAYCHHUEM.

IIarpnoTnyeckoe  BOCIIHMTAHHE: c(OPMUPOBAHHOCTBIO ~ POCCUHCKOM  Ipa)KIaHCKOU
WJIEHTUIHOCTH, YB)XCHHUS K TPOIUJIOMY M HACTOSIIEMY POCCHHUCKOM MAaTeMaTHKH, I€HHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCHUUCKMX MATEMATHKOB U POCCHMCKOW MATE€MaTHUYECKOM IIKOJIbI, K
WCTIOJIb30BAHUIO 3TUX JOCTHKCHUH B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCHUTAHHE: OCO3HAaHHUEM JIYXOBHBIX IIEHHOCTEH POCCHIICKOTO
HapoJa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHWSA, ATHUYECKOTO TIOBEJIEHUS, CBS3aHHOTO C
MPAKTUYECKUM NPUMEHEHUEM JOCTHMIKEHUN HAyKU U JAEATEIIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMUMBOTO OyAyILEro.

JcTeTHYeCKOe BOCIHMTAHUE: JCTETHYECKMM OTHOIIEHWEM K MHpPY, BKIIOYAs OCTETUKY
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PELIEHUH, PacCyKICHHI; BOCOPUUMYUBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

®du3znyeckoe BocnuTanue: choOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTUYECKUE 3HAHUS
B HMHTepecax 3J0poBoro u Oe3omacHoro oOpas3a KH3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY
3I0pOBbIO  (3I0pOBOE MUTaHUE, COAJAHCHPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryispHas
¢usnueckass aKTUBHOCTH); (DM3MUECKOTO  COBEPUICHCTBOBAHMS IPU  3aHATUAX  CHOPTUBHO-
03JI0POBUTEIILHOM JIEATEIBHOCTHIO.

TpynoBoe BocnMTaHHMe: TOTOBHOCTBIO K TpPyAy, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS;
MHTEPECOM K Pa3IMyuHbIM cepaM NpodecCHOHATBHON NESTEIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €&
MPWJIOKEHUSIMHU, YMEHUEM COBEpIIATh OCO3HAHHBIM BBIOOP Oymymieil mpodeccun U peasn30BbIBATH
cOOCTBEHHBIE )KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY 00pa30BaHHIO U
caM000pa30BaHUI0 Ha MPOTSKEHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTMBHOMY Y4YacTHIO B pPEUICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH.

JKO0JIOTHYECKOe BOCTIUTAHUE: C(HOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPhl, TOHUMAaHUEM
BJIUSIHUSL COIIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHOW CpEnbl,
OCO3HAHHEM TJI0OATBHOTO XapakTepa OHKOJIOTHMUYECKUX TMPoOJieM; OpUEHTAlMel Ha MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUM MJIs pelieHus 3agad B o0JacTh OKpYKawIled Cpeapl, IUIAaHUPOBAHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

LlenHocT HAY4YHOro MO3HAHMA: CPOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM MaTeMaTH4YeCKOM
HayKH Kak c(epbl YelOBEUYECKOH IEsITeNbHOCTH, ITANOB €€ Pa3BUTUS W 3HAUMMOCTH AJIS Pa3BUTHUS
UMBWIM3AIMU; OBJIAJICHUEM SI3bIKOM MATEMATHKH M MaTeMaTHYECKOW KyJIbTypOM Kak CpelICTBOM
MO3HAHUSI MHUpPA; TOTOBHOCTHIO OCYILECTBIISITH MPOEKTHYIO M HCCIEAOBATENbCKYIO JEATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbI yuyeOHOro mpeamera «MaTemaTHKa
XapaKTEePU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMU MO3HABATEJbHBIMU JCHCTBUAMU, YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSIMU, YHUBEPCATbHBIMU PEryJsiITUBHBIMHU JICHCTBUSIMU.



1) Vhusepcanvhvlie noznasamenvuwvle Oeticmeusi, obecneuusarom Gopmuposanue 6a308bixX
KOCHUMUBHBIX NPOYeccos, o00yuarowmuxcs (0ceoeHue memooo8 MNO3ZHAHUS OKPYAHCAIOue20 Mupa,;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHuti pabomams ¢ uH@opmayuel).

ba3oBble joruyeckue aAecTBus:

- BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIE TPU3HAKU MATEMATHUECKUX OOBEKTOB, MMOHSITHH,
OTHOIICHWA MEXKIy MOHATHAMH; (QOPMYIHPOBATH OMNPEACICHHS] TOHATHA, YCTaHABIUBATH
CYIIECTBCHHBI TpPH3HAK KiIaccH(UKAIMKM, OCHOBAaHWS i OOOONICHUS W CPaBHCHHS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3a,;

- BOCHPHHHMATH, (QOPMYIHPOBATH H TPEOOPA30OBBIBATH CYKICHHS: YTBEPIUTCIBHBIC U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

- BBISBJISATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpEUUs B (QakTax,
JAHHBIX, HAOIIOJCHUSAX W YTBEPXKICHUAX; MPEIUIaraTh KPUTCPUHU JUIS BBISBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

- JIeNaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOYeHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

- MPOBOJUTH CAMOCTOSTEIHHO JOKa3aTeIbCTBA MAaTEeMATUYSCKUX YTBEPXKACHUU (TIPSIMBIE W OT
MPOTHUBHOTO), BBICTPAMBATh ApTyMEHTAIIWIO, NMPUBOJIUTH MPUMEPHI W KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIC CYXCHHS M BBIBOJIBI;

- BBIOMpaTh croco® pelieHus y4eOHOHM 3afauu (CpaBHUBATh HECKOJIbKO BAapHAHTOB pPELICHMS,
BBIOMpATH HAH00JIee TIOIXOISIIHANA ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebcKue 1eHCTBUS:

- WCIOJB30BaTh BOMPOCHI KaK HCCIIEIOBATEIHCKANA HHCTPYMEHT TO3HAHHS; (HOPMYIHPOBATH
BOIPOCHI, PUKCUPYIOIIHE MPOTHBOPEYHE, TPOOJIEMY, YCTAaHABIIMBATh HCKOMOE U JTaHHOE, (hOPMUPOBATH
TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO TO3HIIHIO, MHECHHUE;

- TOPOBOAMUTH  CAaMOCTOSTENbHO  CIJITAHMPOBAHHBIA  SKCIIEPUMEHT, HCCJIEOBaHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEeKTa, SBIEHHUS, MPOIECcCa, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

- camocCTOSITeNIbHO (OpMyIupoBaTh OOOOIIEHHS] M BBIBOJBI MO pe3yJabTaTaM IPOBEIEHHOTO
HaOJIOJICHUS, HUCCIIEJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH IIOJIyYEHHBIX pPE3yJbTaTOB, BBIBOJOB H
000011IeHMI;

- MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAK)XKE BBIBUTATH MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

- BBIABJIATH AepuuUTHl MHGOpMAlUU, JAaHHBIX, HEOOXOJMMBIX JUIsl OTBETa Ha BOMPOC U JIs
pelIeHus 3a/1a4H;

- BbIOMpaTh UMHGOPMAIMI0O M3  HCTOYHHKOB  pA3MYHBIX THIOB, AaHAJIW3UPOBATD,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALINIO PA3IMYHBIX BUIOB U (OPM MPEIACTABICHUS;

- CTPYKTYpUpOBaTh MH(POPMAIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (PopMax, HILIIOCTPUPOBATH
rpagu4ecKu;

- OLIEHUBATh HAJIEKHOCTh UH(POPMAIIUU TI0 CAMOCTOSITENILHO C(POPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvhvle KOMMYHUKaAmMUGHble Oelcmeus, 00ecneuusarom CcoopmMuposaHHocms
COYUANBHBIX HABLIKO8 00YUaAOUUXCAL.

Oo0menne:

- BOCHpPUHUMATh U (OPMYTUPOBATH CYXKJIEHUS B COOTBETCTBHH C YCIOBHUSIMH M IIENAMU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBhIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IMUCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PELIeHUs 3aaui, KOMMEHTHPOBATh MOJTYYECHHBIN pe3ylbTaT;

- B XOJle OOCYXJEHHS 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYKTaeMOH TeMbl, MPOOIEMBI,
pelnraeMoit 3a7auu, BRICKa3bIBaTh UJIEH, HAIlETICHHBIE HA TIOUCK PEIICHHUS; COTIOCTABISATh CBOU CYXKICHUS
C CYXJIEHUSMU JPYTUX YYaCTHMKOB JAMajora, OOHApYXKHBaTh pPAa3IUYUE€ M CXOJICTBO MO3UIIMH; B
KOPpPEKTHOH opMe hopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHHUS;

- TMPEeACTaBIATh PE3YNbTAThl pEIICHHs 3a7add, OSKCIEPUMEHTa, HWCCIEIOBaHMS, IPOCKTa;
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4ETOM 3aJay Mpe3eHTallMd U OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHnuecTBo:



- TOHUMATh M HCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAILHOW pabOTHI IMpH
pemeHnH y4eOHBIX 3a/1a4; MPUHUMATH 1I€Jb COBMECTHOW AEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOH paboThI, pacmpenensiTh BUIbl pabOT, TOroBapuBaThCA, OOCY)KIAaTh MPOIECC M PE3yabTaT
paboThr; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXIeHHS, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBI» W T.I.); BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C IPYTUMHU
YjieHaMH KOMAH[Ibl; OLIEHMBATh KAdyeCTBO CBOEro BKJIaga B OOMMH NPOAYKT MO KPUTEPHSIM,
cOopMyITMPOBAHHBIM yYaCTHHKAMHU B3aMMOJCHCTBHS. 3) VHueepcaivHvle pecyismueHnvle Oelicmeus,
obecneuugaiom Qopmuposanue CMolCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

6 COCTaBIATH IUIAH, AITOPUTM pEIICHHUs 3aJadyd, BBIOMpATh CIIOCOO pEHmIeHHS C Y4ETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIYMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHnii ¢ yaéToM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb:

- BIIQJIETh HaBBIKAMH TIO3HABATEILHOW pe(IEKCHH KaK OCO3HAHUS COBEPUIAEMBIX NEHCTBUN H
MBICTUTEIBHBIX MPOIECCOB, MX PE3yJAbTaTOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporiecca M pe3ysbTara pelieHus MaTeMaTHIeCKON 3a1auu;

- TpenBUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH NpPH pPEUICHHH 337a4dl, BHOCUTH
KOPPEKTHBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OIEHMBATh COOTBETCTBHE PE3yNbTaTa IEIH W YCIOBHUSM, OOBSICHATH MPUYMHBI JIOCTIKEHHS
WIA HEJOCTIKEHHS PEe3yTbTaTOB JIEATEIFHOCTH, HAXOAUTh ONIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

NPEJIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «AnreOpa M Hauvajga MaTEMaTHYECKOTO aHajin3a» Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHus TODKHO 00€CTIEUnBaTh JOCTHKEHHUE CIICTYIOIIMX MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yNnbTaTOB:

10 xaacc

Yucaa ¥ BLIYHCTIEHUS

CBOOOJIHO ONEPHUPOBATh TOHITHAMHU: PAlMOHAILHOE YHCIO0, OCECKOHEYHAs TEPHOIUYEeCKast
IpoOb, TPOLEHTHI, UPPAMOHAIBHOE YHMCIIO, MHOXKECTBA PAllMOHATIBHBIX W JCHCTBUTEIBHBIX YHCEI,
MO/TyJIb JCHCTBUTEIBLHOTO YHUCIIA,

MPUMEHATh JPOOM M TPOLEHTHI JUIsl PEHICHUS NPUKIAIHBIX 33Ja4yi3 PAa3IUYHBIX OTpacien
3HAHUM U peasIbHOM JKU3HM;pE3yJIbTaTa BIYUCICHUI;

CBOOOJIHO ONEPHPOBATH IMOHATHEM: CTENEHb C IMEJIbIM IIOKa3aTelieM, HCII0JIb30BaTh
MOaXOAIIy0 (OpPMYy 3alMCH  JCHCTBUTEIBHBIX YHCET JUIS pEIICHUS MPAKTHYECKUX 3aJad |
MIPEACTABICHUS JaHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOM CTENEHHU;

CBOOOJIHO OTIEPUPOBATH TIOHATHUEM: CTEIIEHb C PAIlMOHAILHBIM MTOKa3aTelIeM;

CBOOOZHO OMEpPUPOBATh MOHATUAMHU: JorapudmM dYHclia, [AECATUYHBIE U HATypajbHbIE
sorapudmer;

CBOOOJHO OINEPUPOBATh TMOHATUAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH OHATUSIMU: APKCUHYC, APKKOCHHYC M apKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

cBOOOTHO ONEPUPOBATh MOHATHIMU: TOXKJIECTBO,  ypaBHEHUE,

HEPAaBEHCTBO,PABHOCUIIbHBIC YPABHEHUSI M YPAaBHEHUS-CIEACTBUSI, PABHOCUIIbHbBIE
HEPaBEHCTBA;

MPUMEHSTh PA3TUYHBIE METO/IBI PEIICHUS PAIMOHATBHBIX U APOOHO-PAIIHOHAIBHBIX YPaBHEHUI,
MIPUMEHSTh METO/I HUHTEPBAJIOB JIJISl pEIIICHHUSI HEPABEHCTB;

cBOOOTHO ONEPUPOBATH  MOHATHIMU: MHOTOWIEH  OT OJHO

MEPEeMEHHON,MHOTOWIEH C IelbIMH KOod(p(dUIIMEeHTaMH, KOPHU MHOTOYJICHA,
MPUMEHSTH JIeJICHHEe MHOTOWIEHAa Ha MHOTOYIEH C OCTaTkoM, Teopemy be3y u teopemy Buera ans
pelieHus 3a1a4;



cBOOOJTHO ONEpUpPOBATh MOHATHSIMU: CUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHUIla, ONPEIeIUTENb
MaTpuLbl 2 X 2 U €ro FeOMETPUUECKUI CMBICI, UCII0JIb30BATh CBOMCTBA

ompenenuTeNns 2X2 Ui BBIYUCICHHUS €r0 3HAYCHHUS, MPUMEHSATH OINpPENeUTEeNN sl peIIeHUs
CUCTEMBI JINHEHHBIX YPAaBHEHUI, MOJEINPOBATh PeajbHble CUTYAl[MH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX
YPaBHEHUH, MCCIEAOBATh IIOCTPOCHHbIE MOJEIM C IOMOLIBI0 MAaTPULl U  OIpPEIEIUTENEH,
MHTEPIPETUPOBATH IIOJIYYCHHBIM pe3yibTaT; HMCIIOIb30BAaTh CBOWCTBA JEHUCTBUM C KOPHAMM UL
npeoOpa3oBaHusl BBIPAKECHUN; BBITIOIHATH INPEOOPA30BAHMS UYHUCIOBBIX BBIPAKEHHUH, COACpKAIINX
CTENEHHU C PallMOHAIbHBIM [10Ka3aTelleM;

WCIOJIb30BaTh CBOMCTBA JIOTApHU(PMOB il MpeoOpa3oBaHUs JIOTAPH(PMHUUECKUX BBIPAKEHUIA,
norapu(MUYECKUE ypaBHEHUsS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX TEPEXOJI0B WU
OCYILIECTBJISISI IPOBEPKY KOPHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUYECKUE (hopmyIbt JUIs npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHMUI;

CBOOOJHO  ONEpUPOBATH  IMOHSATHEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, IPUMEHATH
He00X01uMble (HOPMYIIBI I71s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIENTUPOBATh PEaJbHBbIE CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHMS], YpaBHEHUS,
HEpaBEHCTBA 10 YCIOBUIO 33/1a4M, UCCJIENOBaTh IMOCTPOEHHBIE MOJIENN C MCHOJIb30BAaHUEM ammapara
anreOpsl.

DyHKIUHN U TPadUKH

CBOOOJTHO OTIEPHPOBATH MOHATUSIMU: (DYHKIIHSI, CIOCOOBI 3aaHusT PYHKIIMH, B3aMHO OOpaTHBIE
GyHKIMKM, KOMMO3ulus (yHKIUM, rpa@uk (yHKIUH, BBIIOJHATH 3JIEMEHTapHbIE MpeoOpa3oBaHUs
rpaukoB QyHKUNH;

CBOOOJHO ONEpPUPOBATH MOHITUSIMU: O0JIACTH OTNpPENEICHHUS] 1 MHOXKECTBO 3HaUY€HUN (YHKIINH,
HyNnU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOOJIHO ONEPHUPOBAThH MOHATUAMU: YETHBIE U HEUETHBIE (QYHKIUH, IEpUOANUYECKIE (DYHKIINN,
IIPOMEXYTKM MOHOTOHHOCTM (YHKIMH, MAKCUMyMbl M MMHUMYMBI (YyHKIMM, HauOoJibllee U
HauMeHblIlee 3HaYeHne QYHKIMH Ha IPOMEXYTKE;

CBOOOJTHO ONEpPUPOBATh MOHATUAMM: CTENEHHass (QYHKLUUS C HAaTypaJbHbIM U LEIBIM
noka3zaTesieM, rpauK CTENEHHON (QYHKIUH ¢ HaTypalbHbIM M LIEJIBIM IOKa3aTeseM, rpaduk KOpHs N-oif
CTENEHH KaK (YHKIMK 0OpaTHOH CTENEeHU C HaTypallbHBbIM II0Ka3aTeNIeM;

ONEepUPOBAThH MOHATUAMU: JHHEHHAs!, KBaApaTUYHas U APOOHO-TMHENHas (YHKIUH, BBINOJIHATh
3JIEMEHTAapHOE MCCIIEJOBAHNE U IOCTPOEHHUE UX I'pa(UKOB;

CBOOOJIHO OIEpUPOBATH MOHATHUAMHU: TIIOKa3zaTelbHas M Jorapudmuyeckas (QyHKUUH, HX
CBOMcTBA U Ipa MKy, UCIOJIB30BaTh UX I'pa MKy Ul PELICHUs ypPaBHEHUH;

cBOOOJTHO OTIEPUPOBAThH HNOHATHSMH: TPUTOHOMETPHUYECKAs

OKpPYXKHOCTB,OIIPEJICJIEHUE  TPUTOHOMETPUUECKUX  (YHKLIMH
YHCJIOBOIO apryMEHTa;

UCIOJb30BaTh TpaUKK QyHKIMHA A7 HCCIEAOBAaHUS  IPOLECCOBH  3aBUCUMOCTEH  IpHU
pelieHNH 3aja4 W3 JpPYyruxX Yy4eOHbIX INPEAMETOB M peallbHOW KHM3HM,BBIpaXarh (GopMyraamu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Havaja maTeMaTH4ecKOro aHajimsa

CcBOOOJITHO ONEpUpPOBATh MOHATUSAMH: apUpMeTHdeckas M TIeoMeTpuYecKas Iporpeccus,
0eCKOHEYHO YyOBIBalOLIasi I'€OMETPHUYECKas MpPOrpeccHsi, JUHEWHBIH M HKCIOHEHUMAIbHBIM pOCT,
(bopMyna CI0XKHBIX IPOIIEHTOB, UMETh MTPECTaBIEHUE O KOHCTAHTE;

HCIOJb30BaTh MPOTPECCUU JJISl PELICHUs] pealbHbIX 3aJjay MPUKIIAJHOTO XapakTepa; CBOOOIHO
ONEpHpPOBATh  IMOHATUSAMHU:  IOCIENOBATEIbHOCTh,  CIIOCOOBI  3aJaHMs  IOCJIEAO0BATENLHOCTEMH,
MOHOTOHHBIE ¥ OIPaHUYEHHBIE MOCIIEI0BATENBHOCTH, IOHUMATbOCHOBBI 3aPOKAEHHUS MaTEMATUYECKOTO
aHaJM3a Kak aHajan3a OECKOHEYHO MalbIX;

CBOOOJIHO OIEpUpPOBaTH MOHATUSAMU: HENpepbIBHbIE (YHKIMH, TOUYKH pas3pbiBa TIpaduka
(byHKIMH, aCUMOTOTHI Tpaduka QyHKINH;

cBOOOJIHO OTIepUpPOBATh MOHATHEM: (DYHKLMS, HEMpEpbIBHAs Ha OTpe3Ke, MPUMEHSITh CBOMCTBA
HENpepbIBHBIX (QYHKIMN IS pelIeHus 3ajay;

cBOOOJIHO OTEpPHPOBATh MOHATUSAMU: TE€pBasi U BTOpasi MPOU3BOHbIE (YHKIIMH, KacaTeabHas K

rpaduky GyHKIUY;



BBIUUCIIATH TPOU3BOIHBIE CYMMBI, MPOU3BENICHHS, YaCTHOTO W KOMIIO3UIIMU JBYX (YHKIH,
3HATh MPOU3BOIHbIEC FIIEMEHTAPHBIX (DYHKIIMIA;
MCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UUECKUI CMBICT IPOU3BOHOM ISl peLICHHSI3a,/1a4.

MHoKecTBa M JIOTHKA

cBOOOJTHO OTIEpUPOBATh MOHATUSAMH: MHOKECTBO, OTIEPALIMU HAJl MHOXKECTBAMH; MCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM aIlapar JUlsl OIMCAHUS PEABHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUH
3a/1a4 U3 IpYyrux y4yeOHbIX [IPEIMETOB;

CBOOOIHO ONIEPUPOBAThH MOHATUSMU: ONPEAEICHUE, TEOPEMa, YPaBHEHHE- CIIEACTBHE, CBOIICTBO
MaTeMaTH4eCKOro 00BbEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

11 kaace

Yucaa 1 BbIYUCIEHHUS

- CBO0O/THO OTEepUpOBaTh MOHATHAMU: HATypaIbHOE U II€JI0€ YHUCII0, MHOKECTBA HATypalbHBIX
Y TEJBIX YHCEN; UCTIOIB30BaTh MpU3HaKku nenuMocTH 1enbix yucenn, HOJl u HOK natypanbHbIX "ncen
JUISl pelIeHus 3a]1a4, TPUMEHSATh anroput™ EBKina.

- CB0OOHO OmepUpoBaTh MOHATHEM OCTATKa IO MOJYJIO; 3alMChIBaTh HATypajbHbIC YUCIIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHHUS.

- CBOOOHO OTIepUpPOBATh MOHATHSIMHU: KOMITJIEKCHOE YMCJIO U MHOXKECTBO KOMIUICKCHBIX YHCEIT,
MPEACTABIISTh KOMIUIEKCHBIE YWCa B aNreOpandecKkodl M TPUTOHOMETPUYECKON (opme, BBIMOTHATH
apudMeTHUYECKUE OTepaIlii C HUMHU U N300pa)kaTh Ha KOOPJIMHATHOMN TIIIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA

- CBO0OHO OTmepupoOBaTh MOHATHSAMU: UPPAMOHATBHEIE, MIOKa3aTEIbHbBIE W JIOTapU(OMUIECKHE
HEpPAaBEHCTBA; HAXOJUTh UX PEIIEHUS C IOMOIIBIO PABHOCUIIBHBIX MTEPEXOJIOB.

- OcymiecTBasATh 0TOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUICCKOTO YPAaBHECHHS.

- CBo0OmHO OmEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; IPUMEHSTH
HE0O0X0uMBbIe POPMYJIBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUUECKHX HEPABEHCTB.

- CB0OOHO OMEPHPOBATH MOHATHSAMHU: CHUCTEMA M COBOKYITHOCTh YPAaBHCHHH M HEPABEHCTB;
PaBHOCWJIBHBIE CHCTEMBI M CHUCTEMbI-CICICTBUSA;, HAXOJUTh PEIICHUS CHUCTEMbl U COBOKYIHOCTEH
palMoHaIBHBIX, UPPAIMOHATBHBIX, TTOKA3aTEeIbHBIX U JOrapu(MHUIECKIX YPABHCHUI U HEPABEHCTB.

- Pemarp panuoHanbHBIC, HppalMOHAIBHBIC, TIOKa3aTeIbHBIC, JIOTapUPMUUYECKUE H
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIME MOIYJIM U TTapaMEeTPBbI.

- IIpumensaTp rpaduueckue METOMbI JJIA pelieHUs] YpaBHEHUN M HEPAaBEHCTB, a TAKXKE 3a7ad C
rapaMeTpamMu.

- MonenupoBath peanbHbIC CUTYaIlMH Ha SI3bIKE aIreOpbl, COCTABIIATh BBIPKCHUS, YPAaBHEHUS,
HEpaBEHCTBA M MX CHCTEMbl IO YCJIOBHUIO 3aJlauyd, HCCIEIOBaTh TOCTPOCHHBIE MOJEIU C
WCII0JIb30BAaHMEM ammapara anreOpbl, UHTEPIPETUPOBATD MOJIYUYEHHBIH PE3yabTaT.

DOYyHKUUH U TPaPUKHU

- Crpoutp rpaduku KOMMOO3UIHMH (YHKIHMA C MOMOIIBI0 3JIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UILIMU ABYX (DYHKIIUH.

- CTpouTh reoMeTpuiecKre 00pas3bl ypaBHEHHU U HEPABEHCTB Ha KOOPAWHATHON TIIOCKOCTH.

- CB0OOHO OnepupOBaTh MOHATUSAMU: TPpaUKU TPUTOHOMETPUUECKUX (DYHKIIUH.

- IlpuMensaTs GYHKIHUH JUIsI MOJCIUPOBAHMS U UCCIENOBaHUS pealbHBIX IMpolieccoB. Hauama
MaTeMaTH4eCKOro aHaiu3a - lVcmonp30BaTh MPOU3BOTHYIO [UIsl HCCIeAOBaHHMs (YHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.

- HaxonuTe Hanbosblliee M HaMMEHbIIIee 3HaUeHUs! (YHKIIMU HETIPEPhIBHOW Ha OTpE3Ke.

- HMcnonb30BaTh MPOU3BOAHYIO JIUISl HAXOKJEHUS HAWIYYILEro PELIEHUs B MPUKIAIHBIX, B TOM
YUCIe COUMAIIBHO-ODKOHOMHUYECKHX, 3a/ayax, s OINpPENENeHUs CKOPOCTH M YCKOPEHHs Mpoliecca,
3aJJaHHOTO (POPMYJIOH UK I'paUKOM.

- CB00OOMHO omepupoBaTh MOHATHUSAMU: TEPBOOOpa3Has, OMPENEIEHHBIN WHTErpall; HaXOJUTh
MepBOOOpa3HbBIE NIEMEHTAPHBIX (PYHKIHA U BRIYUCIATH HHTErpal 1o hopmyne HeioTona — JleitOnua.

- HaxomuTh muiomiam miockux Guryp u o0bEMBI Tell ¢ TOMOIIBIO HHTErpaa.

- HNmerp mnpencraBieHue O MaTEMAaTHYECKOM MOJEIMPOBAHUM HA MPUMEPE COCTABIICHUS
middepeHnanbHbIX ypaBHEHUH.



- Pemats IMPUKIAAHBIC 3aJa4d, B TOM YHUCIC COLHAJIBHO-3KOHOMHUYCCKOro H (1)1/131/1‘-1601(01“0
XapakTepa, CpCACTBAMU MATECMATUYCCKOT'O aHaJIn3a.

Il. COAEPKAHUE KYPCA VYYEBHOI'O KYPCAAJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

10 kiaacce
I'II/IC.]'Iil MU BBIYUCJICHUI.

Pammonanbupie yucna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOM, MPOIEHTHI, OCCKOHEYHBIE
nepuoguueckue apodu. [lpumenenue npoOell M MPOLIEHTOB Ul pELIEHUs MPUKIAJHBIX 33434y U3
Pa3JIMYHBIX OTpACIEH 3HAHUM U PEabHOM KU3HU.

JleiicTBuTenpHble uHcla. PanuoHanbHBlE W HppalloOHalbHbIE YHcTa. ApUpMETHYECKHe
OlepalMi C JECHCTBUTEIBHBIMA 4YHUCIaMU. MOIynp JEHMCTBUTEIBHOIO 4YHCIAa WM €ro CBOMCTBA.
[TpuOnmxEHHBIE BBIYUCIIECHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ uenbiM nokazateneM. bunom Heiotona. HMcmosib3oBaHue mnoaxonsiied (Gopmsl
3alUCHU ACVCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a]1a4 U IIPEICTABICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHOW CTENIEHU U €r0 CBOICTBA.

Crenenb C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudm yucna. CoiictBa jorapudma. JleciTuuHble U HaTypajbHbIE TOTapU(PMBI.

CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YMCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUsI U HEPABEHCTBA.

ToxnectBa W TOXIECTBEHHbIE IpeoOpa3oBaHUA. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUs U YpaBHEHUsA-cJeICcTBUA. HepaBeHCTBO, pellieHeHepaBEeHCTRA.

OcHOBHBIE METOJBl pEIICHUsl LENbIX U APOOHO-PALMOHAIBHBIX YpaBHEHUH W HEPaBEHCTB.
MHorousieHsl OT OJHOW epeMeHHOM. JleleHrne MHOrowIeHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema besy.
Mmuorousens! ¢ neabiMu kodddurnmentamu. Teopema Buera. [IpeoOpa3oBanust YMCIOBBIX BHIPOKECHUH,
COJIepKalIiX CTENEeHH U KOPHHU.

Uppanmonansuelie ypaBHeHUs. OCHOBHbIE METO/IbI PEILICHUS UPPAIIMIOHATIbHBIX YPABHEHUH.

[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTeIbHbIX YPaBHEHUN.

[IpeoGpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTrapru(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS Jorapu(PpMUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUYECKUE bopMyIbI. [TpeoOpazoBaHUETPUTOHOMETPUYECKUX
BBIpKEHUI. PellieHre TpUroHoMeTpUIeCKUX ypaBHEHUM.

Pemenue cucreM nMHEWHBIX YypaBHEHMI. MaTpuua CUCTEMbl JHHEWHBIX ypaBHEHUH.
Omnpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUN CMBICT M CBOMCTBA, BBIYMCICHHE €r0 3HAYCHUS,
MPUMEHEHHE OTPEACTUTEINS ISl PEIICHUs] CUCTEMbI JTMHEWHBIX YpaBHEHUI.

Pemenune mpukiagHbpIX 3a7ad ¢ MOMOINBIO CHCTEMBI JIMHEHHBIX ypaBHeHu#. MccrnemoBaHue
MIOCTPOCHHOMN MOJIENIN C IOMOIIIBIO MATPUIL i OTIPEACITUTENCH.

[TocTpoenne mareMaTHYecKUX MOJENEH pealbHON CHTyallid C TOMOIIbIO ypaBHEHUH U
HepaBeHCTB. [[puMeHeHHne ypaBHEHUI M HEPAaBEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a/ay M 3a/1ad U3
Pa3IMYHBIX 00JaCTe HAYKH U pPEaIbHOM JKHU3HH.

DyHKIUM U rpaduku.

OyHKIMs, cnocoosl 3aganus GyHkunu. Bzaumuo obpatHsie pyHkuuu. Komnosunus GyHKuui.
I'padux GyHKIMH. DIeMeHTapHble TpeoOpa3oBaHus rpaguKoB GyHKIUH.

OO6nacte ompeseneHuss U MHOXecTBO 3HaueHMd ¢(yHkuumu. Hymn ¢yskuun. ITpomexytku
3HaKomocTossHCTBA. Y&éTHble M Heu€THble ¢GyHkumMu. Ilepuognueckue ¢yHkuuu. I[IpoMexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcUMyMbl 1 MUHUMYMBI pyHKIMU. Hanbombiiee 1 HauMeHbIIee 3HaYeHUs
(GYHKIMHU Ha TPOMEXKYTKE.

JIvuHeiiHas, KBaJapaTU4Has M JpoOHO-TUHEWHas (QYHKIMM. DJIeMEHTapHOE HCCIEI0BaHHE U
noctpoeHue ux rpadukon. CtenenHas QyHKIMS ¢ HaTypaJbHBIM U IIeJbIM NOKa3areneM. E€ cBoiicTBa u



rpaduk. CBolicTBa U rpaduK KOpPHS N-OW CTENEHU KaKk (DYHKIMU OOpaTHOW CTEIMEHH C HATYypaIbHBIM
[I0Ka3aTEeJIEM.

[TokazatenpHast u norapudmuyeckas (yHKUUH, MX CBOMCTBa W rpaduku. Mcmonb3oBanue
rpaduKoB QYHKIUH U1 pelICHHUs ypaBHEHUH.

Tpuronomerpuveckass OKpY>KHOCTb, ONpPEICICHHE TPUTOHOMETPHUUECKUX (DYHKIMN YHCIOBOTO
aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTU B pEaJIbHbIX Ipoleccax M sBICHUSAX. ['papuku peanbHbIX
3aBUCHMOCTEH.

Havyana maTeMaTH4ecKkoro aHajmsa.

IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEAOBaTeLHOCTEH. MeTon MaTeMaTHYeCKOH
UHAYKUMA. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEOBATEIbHOCTU. VcTOpHsT BO3HMKHOBEHHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajin3a OECKOHEUYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas nporpeccud. beckoHeuHo yObIBaroIlas reoMeTpuyeckas
nporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEW TE€OMETPUYECKOM mporpeccud. JIMHEHHBIA U
SKCHOHEHIMaNbHBIM pocT. Yucno e. dopmyna ciokHBIX NpoleHToB. Mcnonap3oBanue nporpeccuu Ais
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMKM M uX cBoicTBa. Touku pa3pbiBa. ACUMITOTHI I'paUKOB (YHKIHM.
CpoiicTBa (yHKIMH HENpPEephIBHBIX Ha OTpe3ke. MeToa HMHTEpBaloOB Ui PELIEHHs HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIMM JUIsl pEelIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHbIe (GyHKIUH. OmnpeaeeHne, T€OMETPUUYSCKUA U (PU3WYECKUid
CMBICTT IPOU3BOAHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBonubie snemeHTapHbIX (yHKIUI. [Ipon3BogHAas CyMMBbI, MPOW3BENEHHs, YaCTHOTO M
KOMITO3UIIUHN (PYHKLIUH.

MHo:xecTBa U JIOTHKA.

MHOKecTBO, omepalMu HajJ MHOXECTBaMM M HMX CBoWcTBa. [uarpammbl Oinepa- Benna.
[IpumeHeHne TeopeTUKO-MHOXKECTBEHHOIO armapara Ui OMUCaHUS PeabHBIX MPOIECCOB U SBIICHUH,
IIPH pEeIIeHUH 3a]a4 U3 IPYTuX y4eOHbIX TPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTO OObEKTa, CIEJACTBHE, I0Ka3aTelbCTBO,
PaBHOCHJIbHBIE YpaBHEHUSI.

11 kaacce.

Yuciia 1 BbIYUCICHHUSA.

Harypanbnbie u nensie uncna. [IlpuMenenue npu3HakoB JEIUMOCTH LENbIX YHCET, HauOOoIbIIUi
obmuii nemutensd (nainee - HOJl) m naumensiee obmee kparnoe (naee - HOK), octaTkoB mo mMoyito,
anroputMa EBKinaa s pemeHus 3a7ad B HeNbIX Yhciax.

Kowmmnekcusie yncna. AnreOpanueckas U TpUrOHOMETpUyecKasi (POpMbI 3aITUCH KOMILIEKCHOTO
yrcna. ApudMerndeckue ornepanuy ¢ KOMIUIEKCHBIMU unciaMu. M300paxeHne KOMITJIEKCHBIX YHCeN Ha
KOOpJIMHATHOW TuiockocTu. Popmyna Myaspa. KopHu N-0i cTeneHM W3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS pelieHUus GU3NUECKUX U TEOMETPHUUECKUX 3a/1ay.

YpaBHeHNsI 1 HEPABEHCTBA.

Cucrema ¥ COBOKYIIHOCTh ypaBHEHHI M HEpPaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

Otbop KOpHEl TPUTOHOMETPHUUECKHUX YPABHEHHH C TIOMOIIbIO TPUTOHOMETPUUYECKOU
OKpPYKHOCTH. Pellienne TpuroHoMeTpuiueckux HepaBeHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS] CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHHUI, CUCTEM U HEPABEHCTB K PEILICHUIO0 MaTeMAaTUUECKHX 3a7a4 U 33]1a4 U3
Pa3IMYHBIX 00JACTeH HAYKHU U PEaIbHOM JKU3HH, MHTEPIIPETAILIUS MTOTyYeHHBIX Pe3yIbTaTOB.

DyHKIUH U rpaguKu.

I'paduk xommosmuuu QyHKiuid. ['eomeTpuueckue oOpa3bl ypaBHEHWH U HEPaBEHCTB Ha
KOOPJIMHATHOMN TUIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.



I'paduueckue METOIBl peIIeHUs ypaBHEHUH M HepaBeHCTB. | paduueckue METOIbI pelieHus
3a/1a4 ¢ IapameTpaMH.

Hcnonb3oBanue rpaduKoB byHKIMI JUISL UCCIIEIOBaHUS IIPOLIECCOB u
3aBUCUMOCTEH, KOTOPblE€ BO3HUKAIOT IIPU PELICHUH 337a4 U3 JIPYrMX y4eOHBIX IPEIMETOB U PEaIbHOU
KU3HU.

Havyana maTeMaTH4eCKOro aHaJm3a.

[IpumeneHne NTPOU3BOAHON K HCCIENOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxaeHrne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHUH HETIPEPHIBHOM (DYHKITMH HA OTPE3KE.

[IpuMeHeHre NMPOU3BOJHON JUIS HAXOXKACHUS HAWIYYIIETrO PELICHHs B NPUKIAIHBIX 3a1adax,
TUTSL OTIPENICIICHUS] CKOPOCTH U YCKOPEHHUS TPoLiecca, 3aaHHOTO (JOpMYITOi M rpaduKom.

[TepBooOpaznasi, OCHOBHOE CBOICTBO epBOOOPA3HBIX. [TepBooOpa3ubIe
areMeHTapHbIX (yHKIWH. [IpaBuna HaXxoKAEHUs IEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpudeckuil CMBICI MHTErpajna. BelumciaeHue onpenen€éHHOro MHTErpajla Io
dhopmyne Hetotona-JleiGuua.

[Ipumenenne wuHTErpasa [Uisi HaXO0XAECHUA IUIomafed Iuiockux ¢uryp u  o0BEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsl pemenuit nuddepeHINANBHBIX YypaBHEHMH. MareMaTudeckoe MOJeIUpOBaHHe
peaJIbHBIX MIPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

I1l. TemaTnueckoe NJIAHHPOBAHHE Y4eOHOIro Kypca «AJjreépa M Hayajla MaTeMAaTHYeCKOro
aHaJM3a» € YKA3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX YacoB, OTBOAUMBIX Ha OCBOEHHE KaKIOii
TeMbl Y4eOHOro mNpeaMeTa ¢ BO3MOKHOCTHIO WCIOJB30BAHUS MO 3TOH TeMe 3JIeKTPOHHBIX
(unppoBbIX) o0pazoBaTeJbHBIX PeECypcoB, B TOM YHCJIEe € Y4eToM padouyeil NporpaMmsl
BOCIIMTAHUS
JlesTenbHOCTh YUUTENsl ¢ yUeTOM pabouell mporpaMMbl BOCOUTAHUS

B peanuzanuu BocnuTaTeNbHOTO NOTEHIIMANA YpOKa Me1aror OPUEHTUPYETCS Ha LeIeBble PUOPUTETHI
pe3yIbTaTOB B BOCIUTAHUHU, PAa3BUTHE JIMYHOCTH OOYyYArOMIMXCS, Ha JOCTHXKEHUE KOTOPBIX JOJDKHA
OBITh HampaBJeHA €ro JeATeIbHOCTh I BbIMONHEHUS TpeboBanuit PI'OC COO wu paboueit

ImporpaMmbl BOCITUTaAHUA.

IleseBoii mpuopuTeT BocnuTanus Ha yposHe COO JesiTeJIbHOCTh YUUTeIs ¢
yuyeToMm padoueii
NMPOrpaMMbl BOCIIUTAHUSA
1. I'pasknaHCcKO-NIATPHOTHYECKOE BOCTIUTAHNUE:
1.1.3Harommmit 1 TOOSIIUI CBOIO MaJyIO POJIMHY, CBOU Kpail, UMEIOIINil PEe/ICTaBIeHUE O 1.1
Ponune - Poccun, e€ TeppuTopuu, pacioiaoKeHuy,
1.2. co3Haromui MpuHAIIEKHOCTh K CBOEMY HapoIy M K oOITHOCTH TpaxkaaH Poccun, 1.2
MIPOSBILIIONIMH yBa)KEHHE K CBOEMY U IPYIHM HapojaMm;
1.3. moHMMAaIOMHi CBOIO CONPUYACTHOCTH K MPOIIJIOMY, HACTOSIIEMY U OyayIeMy 1.3
ponHoro kpasi, cBoeil Ponunsl - Poccuu, Poccuiickoro rocynapcrsa;
1.4. moHMMAarOmuil 3HAaYE€HNE TPAKTAHCKUX CHMBOJIOB (TOCYIapCTBEHHAS! CHMBOJIUKA 1.4
Poccun, cBoero pernoHa), mpa3THAKOB, MECT TOYUTAHUS TEPOEB U 3aIIUTHUKOB
OrteuecTBa, NPOSBIISAIOMINI K HUM YBa)KCHHE,
1.5.nmeromumii mepBOHAYaIbHBIE IPEACTABICHMS O IPABAaX U OTBETCTBEHHOCTH YETIOBEKA B 1.5
o0IIecTBe, rpa)TaHCKUX IpaBaxX U 00I3aHHOCTSIX;
1.6.mpuHUMAIOIHMI yIacTHE B KU3HH Kilacca, 001eo0pa30oBaTeIbHON OpraHU3aIlii, B 1.6
JIOCTYIHOM IO BO3PAcCTy COLMAIbHO 3HAUMMOU JESITETbHOCTH.
2. lyx0BHO-HPaBCTBEHHOE BOCIIUTAHME:
2.1.yBaXkaromuii JyXOBHO-HPABCTBEHHYIO KYIBTYPY CBOCH CEMBH, CBOETO HAPO/a, 2.1
CeMEHbIE IEHHOCTHU € YYETOM HAallMOHAJIbHOM, PENUTMO3HON MPUHAIEKHOCTH;
2.2.CO3HAIOIIHIA IIEHHOCTh KaX/IO0H YeIOBEYECKOM KU3HH, MPU3HAFOIIIN 2.2
MHIMBHIYaJIFHOCTh M JOCTOMHCTBO KaXK/IOT'O YEJIOBEKa,
2.3.100poskenaTeabHbIN, MPOSIBISIONINN CONEPEXUBaHIE, TOTOBHOCTh OKa3hIBATh 2.3
TIOMOIIIb, BBIPAXKAIOIINH HETIPUATHE TTOBEACHUS, MPUUNHSIONIET0 (GU3NIeCKUid 1
MOpAJIbHBIA BPEA APYTUM JIFOJISIM, YBKAIOIINH CTApIINX;
2.4.YmMeromuii OeHUBATh MOCTYIKH C TIO3UIIMHM NX COOTBETCTBHS HPAaBCTBEHHBIM HOpMaM, 2.4
OCO3HAIOIINI OTBETCTBEHHOCTH 3a CBOM IOCTYTIKH;
2.5.Bnaneronuii mpeacTaBiIeHAIMI O MHOTO00Pa3HH SI3BIKOBOTO M KYJIBTYPHOTO 2.5
npocTpaHcTBa Poccnn, nMeromuii nepBoHavaabHbIe HaBBIKK OOIICHUS C JIIOAbMH Pa3HBIX
HapoJIOB, BEPOHCIIOBEIaHNN;




2.6.Co3Haromuii HpaBCTBEHHYIO U ACTETHUECKYIO IEHHOCTb JIUTEPATYPBI, POTHOTO SA3bIKA, 2.6
PYCCKOTO SI3bIKa, IPOSIBIISIOINI HHTEPEC K YTESHHIO.

3. OcTeTHYeCcKOe BOCTIMTAHHE:

3.1.criocoOHBIH BOCTIPUHIMATh U 9yBCTBOBATH IIPEKPACHOE B OBITY, IPHUPOJIE, UCKYCCTBE, 3.1
TBOPYECTBE JIFOJIEH;

3.2.IpOSBIISIFOIIUI HHTEPEC U YBAXKEHUE K OTEUECTBEHHOW U MUPOBOH XYI0KECTBEHHOU 3.2
KYIBTYpE;

3.3.IpOSBIISIIOLINM CTPEMIJIEHUE K CAMOBBIPAXKEHUIO B PA3HBIX BHIAX XY10’KECTBEHHON 3.3

ACATCIILHOCTHU, UCKYCCTBC.

4. ®u3znyeckoe BOCIUTAHUE, POPMHPOBAHME KYJIBTYPhI 310POBbSl M 3MOUMOHAJIBHOI0 0J1aronoJy4yus:

4.1.0epeXHO OTHOCSINHUICS K (PU3HUECKOMY 3TIOPOBBIO, COOJTFOIAIOIINI OCHOBHBIC 4.1
TIpaBUIIa 3JI0pPOBOT'0 M 6E30IacHOr0 ISt ce0s ¥ APYIrUX JII0Jei o0pas3a KH3HHU, B TOM YHUCIIE
B MH(OpPMALIMOHHOH cpere;

4.2 Brnafeionuii OCHOBHBIMH HAaBBIKAMU JIMUYHON U OOIIIECTBEHHON T'MIHeHbI, 0€30MacHOro 4.2
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

4.3.0pueHTHPOBAHHBIN Ha (PU3MICCKOE PA3BUTHE C YIETOM BO3MOKHOCTEH 3/I0POBBS, 4.3
3aHATUSA (PU3KYIBTYPOI U CIIOPTOM;

4.4.co3Haronuii 1 IPUHUMAIOIIMHI CBOIO MOJIOBYIO IPUHAJICKHOCTh, COOTBETCTBYIOIINE 4.4

el ICMXo(U3HYECKUE U MOBEICHYECKHE 0COOCHHOCTH ¢ Y4ETOM BO3pacTa.

5. TpyaoBoe BocniuTaHHe:

5.1.co3Haronuii IIEHHOCTh TPY/a B )KU3HH YEJIOBEKa, CEMbH, O0IIIECTBA; MPOSBIISIOLINIT 51
yBa)KEHHUE K TPYAY, JIOIIM Tpyaa, OepexHOe OTHOIICHHE K pe3ylibTaTaM Tpy/a,
OTBETCTBEHHOE MOTpedJIeHNE; MPOSIBIISIOIINI HHTEPEC K Pa3HbIM NpodeccusiM;

5.2.y4acCTBYIOIIMU B PA3INYHBIX BHIAX JOCTYITHOTO 110 BO3pacTy TPYyHa, TPYIOBOil 5.2
JIeSATEIIbHOCTH.

6. JKoJ0ornYecKoe BOCIIMTAHME:
6.1.moHMMAIOIMINI IEHHOCTH MPUPO/IBI, 3aBUCUMOCTD JKU3HH JIIOJIEH OT IPUPO/BI, BIUSHHUE 6.1
JIIO/IeH Ha MTPUPOJTY, OKPYXKAIOIIYIO CPENY;
6.2.iposiBIISIIONINI TF000B M OEpPEeXKHOE OTHOIICHHE K TIPUPOJIE, HENPHUSITUE JeHCTBHUH, 6.2
NPUHOCSLINX BPEA NPUPOIE, OCOOSHHO KHBBIM CYIIIECTBAM;
6.3.BBIpaXKaronii TOTOBHOCTD B CBOEH! IEATENbHOCTH NPUACPIKUBATHCS SKOIOTHYECKHX 6.3
HOPM.

7. IleHHOCTH HAY4YHOI'0 IO3HAHUS:

7.1.BBIpaxaromuil mo3HaBaTeIbHbIE HHTEPECH], aKTUBHOCTD, JTFO003HATEIbHOCTh U 7.1
CaMOCTOSATENBHOCTD B IO3HAHUH, HHTEPEC M yBAKCHHE K HAy4YHBIM 3HAHUSAM, HAYKE;
7.2.00maar0mnmil epBOHAYAIEHBIMH MIPEICTaBISHIAME O IPHPOJHBIX U COLHAIIBHBIX 7.2

00BbeKTax, MHOr00Opa3nu OOBEKTOB U SIBIICHUH MTPUPOJIBI, CBSI3H KHUBOW M HEKHBOM
OPHUPOIBL, O HAYKE, HAYYHOM 3HAHHH,

7.3.uMeronInii epBoHaYalIbHbIE HABBIKK HAOIOJICHUIA, CUCTEMATHU3aI[H 1 OCMBICIICHUS 7.3
OITBITA B €CTECTBEHHO-HAYYHOW M TYMaHUTapHON O0NACTIX 3HAHHSL.
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HesiTtenbHOCTH
YYHTeJs 10 peaaTu3anumn
padoueii mporpaMmsI
BOCIIUTAHUS

Pasznenl

MHO:X€CTBO JA€iliCTBUTEJIbHBIX YHCE.
MHoro4jeHbl. PanuoHajabHbIe
ypaBHeHHsi M HepaBeHcTBa. CHcTeMbl
JIMHEHHBIX YPAaBHEHMH.

26

Panuonaneabie unciaa. OOBIKHOBEHHBIE U
JIECITUYHBIE Ipoou, MIPOLICHTHI,
OCCKOHEUHbIE TEePHOANYECKHE  JIPOOu.
[Ipumenenne apoOel W TPOIEHTOB IS
pereHus TIPUKIIATHBIX 3a7a4 us3
pa3IMYHBIX OTpacieill 3HaHUW U peaibHOU
JKM3HH.

https://school.oblakoz.
ru/materials/495929

5.2
7.1

JlelicTBuTenbHbIC Ynca. PamonanbHbIe U
HppaluoHalIbHbIE yucha.
Apudmernueckre oreparu c
JNIEUCTBUTENBHBIMU  YuclaMd.  Monayib
JIEUCTBUTENBHOTO YHCJIa U €ro CBOWCTBA.
[IpubmmkEéHHbIC BBIYHCICHUS, IIpaBHiIa
OKpYIJICHHS,  INpPUKUAKA U OLICHKA
pEe3yNbTaTa BBIYMCICHHMN.

https://school.oblakoz.
ru/materials/495929

2.2
7.2

ToxnecTBa )54 TOKJIECTBCHHBIC
npeoOpa3oBaHusl. YpaBHEHHE, KOpPEHb
YpaBHCHUSL. PaBHOCHIBHBIC YpaBHCHHUA U
YpaBHEHUA-CIIEICTBUS. Hepasenctso,
pemieHre  HepaBeHcTBa.PaBHOCMIIBbHBIE
HEPABEHCTBA. BX0AHOI KOHTPOJIb.

https://resh.edu.ru/subj
ect/lesson/3798/start/

5.2
7.1

Pemenne cucteM NHHEWHBIX YpaBHEHUH.
Martpuna cuctemsl JIMHEWHBIX YpaBHEHUM.
OnpenenuTens  MaTpulbl  2X2,  €ro
[EOMETPUYECKUH CMBICI U CBOMWCTBa,
BBIUMCIICHHE €r0 3HA4YeHHs], IpUMEHEHHeE
ONpENeNNTENs JJIsl PEIIeHUS CHCTEMbI
JINHEWHBIX YPABHEHUI.

https://school.oblakoz.
ru/materials/495929

2.2
7.2

Pemenne MNPUKIAAHBIX 3a4a4 C TOMOLIbIO

https://school.oblakoz.

2.3



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
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https://school.oblakoz.ru/materials/495929

CUCTEMBI JINHEUHBIX YPaBHEHUIA.
HccnenoBanue IOCTPOCHHOM MOAEIH C
IIOMOILBIO MATPHUILL U ONIPEAEITUTENIEH.

ru/materials/495929

7.3

OCHOBHBIC METOJBI PEUICHHS IENbIX MU
OpOOHO-pallOHANIBHBIX ~ YpaBHEHHH |
HEPaBEHCTB.

https://school.oblakoz.
ru/materials/495929
http://4ege.ru/.

2.2
7.2

MHorousneHbl 0T OJJHON EPEMEHHOM.
Jlenenne MHOTOYIeHa HA MHOTOUJIEH C
ocratkoM. Teopema besy. MHOrousieHsl ¢
nenbiMu kodddunmentamu. Teopema
Buera.

https://math24.biz/qua
dratic_equation

5.1
7.2

Temamuueckan KonmponvHasa padoma
Nel:«MHoxcecmeo deiicmeumensHbix Yucesn.
MHozouneHbl. PayuoHanbHbie ypasHeHUsa u
HepaeeHcmaa. Cucmemeol AUHeliHbIX
ypasHeHuli»

5.1
7.1

Pa3nen 2

@®yukuuun u  rpapuku. CreneHHas
(GyHKIUSA ¢ HeJbIM NOKa3aTeJIEM.

12

OyHkiMs, crnocoObl 3amaHuss (YHKIIHM.
B3aumno oOpaTHbIe (GYHKIHH.,
Komnozunus (GYHKITHA. I'paduk
dhyHKIIHN. DreMeHTapHbIC
peodpa3zoBaHus TpapuKoB GyHKIHI.

https://resh.edu.ru/subj
ect/lesson/5175/start/

5.1
7.1

O6mactp ompenencHusT W MHOXECTBO
3HaueHWd ¢yHknmu. Hymm ¢yHKnmm.
IIpomexxyTkn 3HaKONMOCTOAHCTBA. UETHBIE
n Heu€rHele ¢yHkuuu. Ilepumopndeckue
¢bynkuuu. IIpoMexyTKd MOHOTOHHOCTH
¢byHKIMH. MakCUMyMBl ¥ MHHUMYMBI
¢byaxun. Hawmbonbliee W HamMeHbIIee
3Ha4YeHUs] QYHKIMH HA IPOMEXKYTKE.

https://school.oblakoz.
ru/materials/495929

2.2
7.2

JluneliHass, KBaApaTHYHasT W APOOHO-
TuHEeWHas ~— QYHKOHHA.  ODIIEMEHTapHOe
HCCIEOBaHME M IIOCTPOEHHE  HX

rpaduKoB.

https://resh.edu.ru/subj

ect/lesson/5540/start/
http://4ege.ru/.

2.5
7.2

CreneHr c IeIBIM TTOKa3zaTesieM. buHOM
Hrrorona. Hcnonb3oBaHue IOAXOAAIIEH
(hopMBI 3amMCH NIEHCTBUTENBHBIX YHCEN
JUIS  PEIIeHUs TNpPaKTUYeCKUX 3ajad U
MIPEICTABIICHUS TAHHBIX.

https://school.oblakoz.
ru/materials/495929
http://www.fipi.ru/

2.2
7.2
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5 | CrenienHass (yHKIMS C HATypajibHBIM H https://school.oblakoz. 24
nenbiM - TokaszateneMm. EE€ cBolictBa U ru/materials/495929 7.2
rpaduk.

6 | ®dyHKIMOHATBHBIC 3aBUCHMOCTH B http://4ege.rul. 2.3
peanpHBIX  TpoIeccax W SIBJICHHSX. 7.2
['paduiky peanbHBIX 3aBHCUMOCTEH.

7 | Temamuueckasa Konmpoibhasa padoma 5.1
No2: «@ynukyuu u zpaguxu. Cmenennasn 7.1
dyHKkyus c yenvim nokazamenem.»

Pasnen3 | Apupmernueckuii KOpPeHb n-oii | 16
CTeneHH. HppauuoHaibHbIe
ypaBHEHHS.

1| Apudmernueckuii KOpeHb HATypaJIbHOM https://resh.edu.ru/subj 2.3
CTEIEHH U ero CBOMCTBA. ect/lesson/5498/start/2 7.2

72542/

2 | TIpeoOpa3oBaHUsI YKMCIIOBBIX BBIPAKEHUIA, https://school.oblakoz. 51
COZIEPIKAIINX CTEIMEHN U KOPHH. ru/materials/495929 7.2

3 | UpparmonasHble ypaBHeHus1. OCHOBHBIE https://resh.edu.ru/subj 2.4
METOAbI  pEIIEHHS  HPPAIHOHAIBHBIX ect/lesson/5569/start/1 7.1
ypaBHEHUA. 59263/

4 | CgoiictBa u TpaduK KOpHS N-0# CTermeHH http://4ege.ru/. 2.4
KaKk (GYHKOUM OOpaTHOW CTEMEHH C 7.1
HATYpaJIbHBIM ITOKA3aTeIIeM.

S | Temamuueckas Konmpoibhas paboma 5.1
Ne3: «Apuppmemuueckuii Kopenv n-oii 7.1
cmenenu. Hppayuonanvnole ypasnenusny

Pasnen4 | IMoka3zaresibHast ¢ynkuus. | 10
IToka3arejbHbIe YPABHEHMHS.

1| Crenenp c palMOHAIbHBIM https://resh.edu.ru/subj 2.4
[oKa3aresieM U €& CBOICTBA, CTEIIEHb C ect/lesson/4729/start/1 7.1
JIEHCTBUTEIIbHBIM TTOKA3aTEIIEM. 59013/

2 | Tloka3zarenbHas (DyHKIHs, ¢€ CBOMCTBA W https://resh.edu.ru/subj 2.3
rpaduk.  Hcmonp3oBanue — rpaduKoB ect/lesson/3841/start/ 7.2
(hyHKIMI UI pellieHns ypaBHEHUH.

3 | Iloka3arenbHble ypaBHEeHHS. (OCHOBHBIC https://resh.edu.ru/subj 2.3
METO/IBI perieHus MOKa3aTEIbHBIX ect/lesson/5627/start/ 7.2
ypaBHEHMUII.

4 | Temamuyeckaas KoHMposabHaa paboma 5.1
Ned:  «lokasamenvHaa  PyHKYUA. 7.2

lNokazamensnobHbie ypasHeHUA»



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
http://4ege.ru/
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
http://4ege.ru/

Pazpen 5 | Jlorapudmuueckas ¢ynkums. | 18
Jlorapupmuyeckue ypaBHeHHs
1| Jloraputm uucna. CoiicTsa sorapudma. https://resh.edu.ru/subj 2.4
ect/lesson/5753/start/ 7.1
2 | ecaTruHbIE U HATYPAJIbHBIC IOraprU(pMEIL. https://resh.edu.ru/subj 51
ect/lesson/3823/start/1 7.2
98625/

3 | IlpeobOpaszoBanue BBIPAKCHHIA, http://www.fipi.ru/ 2.3
COJIEpKAIIUX JIOTapU(MEL. 7.2

4 | Jlorapudmuueckas GyHKIHS, €€ CBOHCTBA https://resh.edu.ru/subj 2.5
u rtpadukn. Vcmonap3oBaHue TpadUKOB ect/lesson/3834/start/1 7.2
(GYHKIWH JUT pelieHys ypaBHEHUH. 98687/

5 | Jlorapudmudeckue ypaBuenus. OCHOBHBIE https://resh.edu.ru/subj 2.4
METOAbI  pEHmICHHUS  JOrapru(PMHUIECKHX ect/lesson/4732/start/ 7.1
YpaBHEHUH.

6 | Temamuueckana konmponvhas paboma 5.1
Ne5:  «locapupmuueckan  Qynkyus. 7.2
Jozapugpmuueckue ypasnenus»

Paznen 6 | Tpuronomerpuueckne Bbipaxenuss u | 20
YpaBHEHHSI.

1| Cunyc, KoCcHMHYC, TaHTEHC, KOTaHTEHC https://resh.edu.ru/subj 2.3

YKCIOBOI'0 apryMeEHTa. ect/lesson/6019/start/1 7.2
99181/

2 | ApKcMHYC, apKKOCHMHYC W apKTaHTEHC https://school.oblakoz. 2.5
YHCJIOBOTO apTyMEHTA. ru/materials/495929 7.2

3 | TpuroHoMeTpHdecKas OKPY>KHOCTb, https://resh.edu.ru/subj 2.4
ompeneacHne TPUTOHOMETPHUUECKHX ect/lesson/4733/start/1 7.1
(YHKIIMH YUCIIOBOTO apryMeEHTa. 99150/

4 | OcHoBHBIE TPUTOHOMETPHYUECKUE https://resh.edu.ru/subj 2.3
(bopMyIIBI. ITpeobpaszoBanue ect/lesson/4324/start/1 7.2
TPUTOHOMETPHUYECKUX BBIPAKEHUH. 99618/

5 | Pemienue TPUTOHOMETPHYCCKUX https://resh.edu.ru/subj 2.3
ypaBHEHHH. ect/lesson/6314/start/1 7.2

99928/

6 | ITocTpoeHHe MaTeMAaTHYECKHX MOJIeIIeH https://ege- 2.4

peaNbHOM  CHUTyallud C  HOMOIIBIO study.ru/ru/ege/materia 7.1

ypaBHeHUH Hu HepaBeHCTB. [lpumeHeHue
YpaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 M 3ajad U3
pa3nuyHbIX o0nacTell HAyKW M peajbHOU

ly/matematika/



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929

KH3HHU.

7 | Temamuyeckasa KoHmponoHas paboma 5.1
Ne5: «TpuzoHoMempuyecKue 7.2
8bIPAX(EHUSA U yPaBHEHUSA»

Pazpen 7 | TlocienoBaTeIbHOCTH U MPOTPECCHH 10

1 | TTocnenoBaTenbHOCTH, CIIOCOOLI 3aJlaHHUS https://school.oblakoz. 2.3
MOCJIEIOBATEIIbHOCTEH. ru/materials/495929 7.2

2 | Merox ~ MareMaTH4eCKOM  HMHIYKI[HH. https://school.oblakoz. 2.5
MOHOTOHHBIE 17§ OrpaHUYEHHBIE ru/materials/495929 7.2
MOCJIEI0BATEILHOCTH. HUcropust
BO3HUKHOBCHUA MaTEMATUYCCKOI' O
aHAJIN3a KaK aHaJIi3a OECKOHEYHO MAJIbIX.

3 | Apudmerndeckass W TreoMeTpUUEcKas https://school.oblakoz. 2.2
MTPOTPECCHH. ru/materials/495929 7.2

4 | BeckOHEYHO YOBIBAIOIIAs T€OMETPUIECKAs https://ege- 2.4
MIPOTPECCHSL. CymmMma OECKOHEUHO study.ru/ru/ege/materia 7.1
yObIBaroIeit reoOMEeTPUIECKON ly/matematika/

[POTPECCHH.

5 | JIuHeiHBI M SKCIIOHEHIMAJIBHBIH POCT. https://school.oblakoz. 2.3
Yucno e. ru/materials/495929 7.2

6 | ®opmyna CITOYKHBIX MIPOIIEHTOB. https://resh.edu.ru/subj 2.5
Hcronb30BaHue IPOrPECCHi IS PEIIEHIUS ect/lesson/5223/start/3 7.2
peasibHbIX 3aja4 IPUKIAJIHOTO XapaKTepa. 26717/

7 | Temamuyeckas KOHMPposabHasa paboma 5.1
Neé6:«Ilocnedosamenvrnocmu u 7.2
npozpeccuu»

Pasnen 8 | HempepbIBHBIE ¢ynkuuu. | 18
ITpou3BoaHasn

1 | HenpepbiBHble (DYHKIIMM ¥ HMX CBOWCTBA. https://resh.edu.ru/subj 2.3
Touku paspbiBa. ACHMNTOTHI TpaduKOB ect/lesson/4923/start/ 7.2
(hyHKIHIIA. CoiicTBa dhyHKITII
HEITPEPHIBHBIX HA OTPE3KeE.

2 | Meronm  WHTEpPBAJIOB IS PEIICHUS https://school.oblakoz. 2.4
HEPaBEHCTB. [lpumeHeHre  CBOWMCTB ru/materials/495929 7.1
HEMPEPLIBHBIX (PYHKIUN U pelIeHUs http://www.fipi.ru/
3aj1a4.

3 |Ileppass u BTOpas HPOHM3BOJHEIC https://math24.biz/diff 25

erentiate 7.2

GbyHKIUH. Omnpenenenue,
reOMETpUYECKUd U (PU3HUECKHI

https://resh.edu.ru/subj
ect/lesson/3976/start/
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CMBICJI ITPOU3BOTHOM.

4 | YpaBHeHue KacaTelnbHON K Tpaduky 2 http://www.fipi.ru/ 2.3
¢byHKIMH. 7.2

5 | [IponsBoHbBIE JJIEMEHTapHBIX 3 1 | https://math24.biz/diff 2.4
Gy, erentiate 7.1

6 | [IpousBoHAsE CYMMBI, TPOU3BEACHHUS, 4 1 | https://math24.biz/diff 2.5
YACTHOTO M KOMIIO3HMIIMY (DYHKIMIA. erentiate 7.2

7 | Temamuyeckasa KoHmMponaoHas paboma 1 5.1
Ne7: «Henpepuvignvle dynxyuu. 7.2
Ilpoussoonasn»

Paznen 9 | MHoKecTBa M JIOTMKA. 6 |2
MHOKECTBO, OepaIiy HaJ MHOXKECTBAMHU 1 https://school.oblakoz. 2.3
u ux cBoucrBa. J[lmarpammbl Diinepa- ru/materials/495929 7.2
BenHna.
IMpumeHenue TEOPETHKO- 1 https://school.oblakoz. 2.4
MHOYKECTBEHHOTO armapara Il OITMCAHS ru/materials/495929 7.1
peaNbHBIX MPOIECCOB W SIBIICHUH, HpPH
pellieHnH 3ajad H3 JIPYTUX y4eOHBIX
MPEMETOB.
Ompenenenne, Teopema, CBOMCTBO 2 https://resh.edu.ru/subj 2.3
MAaTeMaTUYeCKOro OOBEKTa, CIENCTBHE, ect/lesson/5138/start/ 7.2
JIOKa3aTeNbCTBO, PaBHOCHITBHEIC
YpaBHEHHSI.
HTorosasi KOHTpPoIbHasi padoTa 3a Kypc 2 5.1
10 kaacca 7.2
136 yacos 9 27
JIP-naGopatopHas pabora, [IP —ipakTrueckas paboTa.
11 kuace
Ne| HaunmeHoBaHMe pa3/iejioB U TeM KonuyecTBO 4acos DJIeKTPOHHBbIE JesiTeIbHOCTD YuMTeJIs 110
n/n NporpaMmbl BCELO KP 1P (uudposbie) peanu3anuu padoueit
06pa303aTe.m>Hble nporpamMmbl BOCIUTAHUSA
pecypcesl
Pasnenl | UccnenoBanme d¢ynknuii ¢ momoumsbio | 24 2 3

NPOU3BOJHOIA.
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1 | IloBTOpenue.llponsBonHkIc https://school.oblakoz. 5.1
aneMeHTapHbIX ¢GyHkui. [IpousBomHas ru/materials/495929 7.2
CYMMBI, TIPOM3BEACHHUS, YaCTHOIO U http://4ege.ru/.

KOMIO3UIMH (YHKIHI.

2 | TlpumeneHue MPOU3BOTHOM K https://school.oblakoz. 51

HCCIICIOBAHHIO byHKITH Ha ru/materials/495929 7.2
MOHOTOHHOCTh " IKCTPEMYMBL. http://www.fipi.ru/
Haxoxnenune HanOOJIBIIETO u
HAaWMEHBILIErO0 3HAYEHUH HENPEPHIBHOU
GyHKIMH  Ha  OTpe3Ke. Bxoanoi
KOHTPOJIb.

3 | IIpumenenne MIPOU3BOIHOMN IS https://school.oblakoz. 2.4
HAXOXKIEHUS HAWIYYIIEro pEImIeHUus B ru/materials/495929 7.1
MPUKIAJHBIX 3a/7a4axX, U OMpeaeTeHuUs http://4ege.ru/.

CKOPOCTH W  YCKOpPEHHUsI  mpoliecca,
3alaHHoro (hopMyJIor WK rpadukom.

4 | T'paduk KOMIIO3HUIINH byHKIHiA. https://egeprof.ru/mate 2.5
I'eomerpuueckre o0pa3bl ypaBHEHUH U matika 7.2
HEPaBEHCTB HAa KOOPIMHATHOH MIOCKOCTH.

S | Temamuueckaa Konmpoavhasa padoma 5.1
Ml:«Hccneoosanue  gpynkuyuit ¢ 7.2
HOMOULbIO RPOU3BOOHOI)

Paznen 2 | [lepBooGpa3Hasi 1 HHTErpaJl. 12

1| ITeprooOpazHas, OCHOBHOE https://math24.biz/inte 2.2
WNurerpan. ['eomeTpudeckuil CMBICI gral_def _ 7.2
MHTErpaa. https://resh.edu.ru/subj

ect/lesson/4924/start/

2 | BolunclieHHEe ONpeneNnéHHOro HHTErpajia https://school.oblakoz. 2.5
o ¢opmysiie Herotona-Jleibuura. ru/materials/495929 7.2

3 | IlpuMeHeHHe HHTErpaia Ui HaXOKICHHS https://resh.edu.ru/subj 2.5
wionaaei IMmiIockux ¢Guryp u 00BEMOB ect/lesson/6117/start/ 7.2
TEOMETPHYCCKUX TEL.

4 | Tlpumepsl pemennit quddepeHIHamTbHBIX https://egeprof.ru/mate 2.4
ypaBHEHHUH. Martemarnieckoe matika 7.1
MOJIEIMPOBAHNE PEAIbHBIX MPOIECCOB C
HOMOIIBIO g depeHIuanbHBIX
ypaBHEHMUII.

S | Temamuueckas Konmpobhas padoma 5.1
No2:« IlepBooOpa3Hasi 1 HHTErpa» 7.2
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Pasnen 3 | 'padpuknu TpuroHomMerTpuieckux | 16
(pynxnmii. Tpuronomerpuyeckue
HepaBeHCTBA.

1 | Tpuronomerpuueckue  (QyHKUUH,  UX https://resh.edu.ru/subj 2.5

CBOMCTBA U TpauKH. ect/lesson/6111/start/2 7.2
00545/

2 | OTOOp KOpHEH TPUTOHOMETPUYCCKUX https://school.oblakoz. 2.4
ypaBHEHHM c ru/materials/495929 7.1
MOMOIIBIOTPUTOHOMETPHUYCCKOM http://www.fipi.ru/

OKPY)KHOCTH.

3 | Pemienue TPUTOHOMETPUICCKHX http://4ege.rul. 2.3
HEPaBEHCTB. 7.2
Temamuueckan KonmponvHasa padoma 5.1
Ne3: «I'padpuky TPUTOHOMETPHYECKHUX 7.2
(ynxumii. Tpuronomerpuyeckue
HepaBeHCTBa»

Paznen 4 | HppauuoHnanbHble, MoKa3aTedbHble W | 24
JorapupMUUecKHe HEPABEHCTBA.

1 | HepaBeHCTBO, pellIeHNE HEPaBEHCTRBA. https://resh.edu.ru/subj 2.5
PaBHOCHIIbHBIE HEPABEHCTBA. ect/lesson/3798/start/ 7.2

2 | OcHOBHEBIE METO/IBI peleHns https://resh.edu.ru/subj 51
[MOKA3aTeNbHBIX M JIOTapH(PMHAUIECKHX ect/lesson/4731/start/1 7.2
HEPABEHCTB. 59352/

https://resh.edu.ru/subj
ect/lesson/3852/start/1
99119/

3 | OcHOBHEBIE METO/IBI peleHns http://www.fipi.ru/ 2.4
HppaoOHATLHBIX HEPABEHCTB. 7.1

4 | I'pauueckue METO/TbI pereHust https://stepik.org/cours 2.3
MOKA3aTeNbHBIX W JIOrapu(pMHUUECKUX e/9737/info 7.1
YpaBHEHUH U HEPABEHCTB.

5 | Ucnonb3oBanue rpadukoB https://training- 2.5

GyHKIMHA — JUIS HCCIIeOBAHHS net.ru/podgotovka-k- 7.2
NPOLIECCOB M 3aBUCHMOCTEH, KOTOpbIE ege/ege-
BO3HUKAIOT TMPU PpEIICHHH 3ajJad |3 matematika.html#base
JPYTUX y4eOHBIX MPEIMETOB M PeasibHOM -profile
KH3HHU.

6 | Temamuueckasn konmponvnasa paboma 5.1

Ned:«Hppayuonanvnsle, nokazamenvHole 7.2

U 102apupmuyeckue Hepagencmeay



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
http://4ege.ru/
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Paznen 5 | KommiiekcHsblie ynca. 10

1 | KommekcHble 4ncna. AnreOpandeckas 2 https://resh.edu.ru/subj 2.4
TpUTOHOMETpHYEecKas  (OPMBI  3allUCH ect/lesson/4115/start/1 7.1
KOMIUIEKCHOTO YHCIIa. 49105/

2 | Apudmerndeckue oreparun c 2 https://stepik.org/cours 2.5
KOMIUICKCHBIMH YHCJIAMHU. e/9737/info 7.2

3 | U300paxkeHne KOMIUTIEKCHBIX YHCET Ha 1 https://school.oblakoz. 2.3
KOOPIHHATHOMN TIOCKOCTH. ru/materials/495929 7.1

4 | ®opmyna Myaspa. Kopuu Nn-oii cremenu 2 https://school.oblakoz. 2.4
13 KOMIUJICKCHOT'O YHCJIA. ru/materials/495929 7.1

5 | [IpuMeHeHnEe KOMIUIEKCHBIX YHCET IS 2 https://school.oblakoz. 2.2
petieHnst GU3MUECKUX W TEOMETPUYECKUX ru/materials/495929 7.1
3aj1a4.

6 | Temamuueckaa konmpovhas paboma 1 5.1
No5:« KoMIJIeKCHbIE YHCJIa» 7.2

Paznen 6 | HatypanbHble U neJible Yuca. 10
HarypanbHbie u 1esbie qHCIa. 10 https://resh.edu.ru/subj 2.5
IIpruMeHeHHe  MPHU3HAKOB  JIETMMOCTH ect/lesson/5255/start/2 7.2
LETBIX  YuCceN, HauOONbpIIMi  OOIHi 72511/
nenurensd (manee - HOJ) n HauMeHblee https://resh.edu.ru/subj
obmee kpatHoe (mamee - HOK), ocrarkos ect/lesson/5255/train/
0 MOy, ajroput™a EBKinaa st
pelieH s 3a1a4 B IEJIbIX YHCIax.
Paznen 7 | Cucrembl PAlMOHAIBHBIX, | 12
HPPAUOHAIBHBIX MOKA3aTEJILHBIX M
JOrapu(pMuYecKnX YpaBHEHHil.

1| Cucrema ¥ COBOKYITHOCTh YpaBHCHHI H 3 https://school.oblakoz. 2.4
HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U ru/materials/495929 7.1
CHCTEMBI-CIIEICTBHSL.

2 | OCHOBHBIC METOIbI PEIICHUS CHUCTEM H 4 https://school.oblakoz. 2.5
COBOKYITHOCTEH panroHaIbHBIX, ru/materials/495929 7.2
HUPPAIMOHATBHBIX,  [MOKA3aTeJIbHBIX U
Jorapu()MHUYECKUX YPaBHCHUIA.

3 | IlpuMeHeHHe ypaBHEHHH, CHCTEM W 4 https://school.oblakoz. 2.4
HEPAaBEHCTB K PEIICHHI0O MAaTeMaTHYECKUX ru/materials/495929 7.1
3a7a4 W 3a7a4 W3 Pa3IMYHBIX obsacTei
HAYKHU U peabHON JKU3HH, HHTEPIIPETALIUS
MOJTy4CHHBIX PE3YJIbTATOB.

4 | Temamuueckas KoumpoavHas padoma 1 51
Ne6:«Cucmemui PAUUOHATbHBIX, 7.2
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UPPAUUOHANBHBIX  HOKA3AMETbHBIX U
J102apuhmMuiecKux ypasHeHuil. »

Pasnen 8 | 3apauu ¢ napamerpamm. 16 2
1 | PaumonanbHsIe, UppaloHabHbIe, | 8 1 | https://resh.edu.ru/subj 2.5
MmoKa3aTenbHble, JorapuMHUECKHe U ect/lesson/6318/start/2 7.2
TPUTOHOMETPHYECKUE ypaBHEHUS, 00082/
HEPAaBEHCTBA M CHCTEMBI C ITApaMeTPaMH.
2 | I'paprueckrie MeTOnBI pelicHHUs 3amad ¢ | 8 1 | https://school.oblakoz. 24
mapaMeTpamH. ru/materials/495929 7.1
http://www.fipi.ru/
Paznen 9 | IloBTOpeHnme, 00o0menne, | 12 https://vc.ru/education/ 5.1
CHCTeMAaTH3aIUs 3HAHUIA. 495321-podgotovka-k- 7.2
ege-po-matematike-
19-besplatnyh-
resursov#Oficialnyy-
sayt-Rosobrnadzora
136 yacos 20
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