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CUHXPOHU3UPOBAHHASA PABOYAS TIPOI'PAMMA

[Ipeamer (kypc) MATEMATHUKA
Kiacc 10-11

OO611ee KOIUYECTBO YacoB 1o yueOHoMy Tutany 170 yacoB B roj; S yacoB B
Hegemro (0a30BbI YPOBEHb) M 272 yaca B roj 8 yacoB B Heemo (yriayOJICHHBIH
YPOBEHB) B Ka)kJOM KJIacce.

CocraBnena B cootBercTBUM ¢ DenepanbHoOl padoyeil mporpaMMon 1o

MareMaTuke.

(HauMeHOBaHNE TPEIMETa)

YueOHuKu:

1) Anmumos L A., Konsirun FO.M., TkaueBa M.B. u np. MaremaTuka: anrebpa u Hadana
maTteMaTtnueckoro aHanuza. 10-11 knaccel.ba3oBelii 1 yrinyOneHHbIN ypoBeHb.- M.
"IIpoceemenue", 2022.

2) Atanacsn JI.C., byty3oB B.®., Kanomues C.b. I'eometpus .10-11 xnacc. ba3osslii n
yriayOneHHsii ypoBeHb.- M.: "[IpocBemenue", 2021.

Paccmorpena Ha 3acenqanun MO yuuTeneil €CTeCTBEHHBIX M TOUHBIX HAYK
(Ha3BaHME METOJIUYECKOTO OOBETUHEHNUS )

IIporoxon Ne_ 1 oT «_30 » aBrycra 2023r.

PykoBogurens MO / Kupnsmepa B.A.
(moanuce)(PUO)




MNOACHUTEJIBHAS 3AIIMCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA>»

CuHXpoHU3UpOBaHHas pabouas mporpamMma Mo ydeOHOMY MpenmMery «MareMmaTukay»
0a30Bor0 M yrayon€HHoro ypoBHs s oOyuatomuxcsi 10-11 kmaccoB pa3zpaboraHa Ha OCHOBE
@denepallbHOTO  TOCYJApPCTBEHHOTO  00Opa3oBaTENbHOTO  CTaHAApTa  CPEeOHEro  OOIIero
oOpa3oBaHMsl, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIl, MNpPEAbIBIAEMBbIX K
MaTeMaTHYeCKOMy OO0pa3oBaHMIO, W TpajulMil poccuiickoro oOpaszoBanus. Peannzanus
MporpaMMbl 0OECIIeUrBAET OBJAJICHUE KIFOUEBBIMH KOMIIETEHIIUSIMHU, COCTABISIONIMMH OCHOBY
JUIE  CaMOpPa3BUTUSL W  HENPEpPhIBHOTO 00pa3oBaHMsA, IEIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JTUYHOCTHOTO U TIO3HABATENFHOTO PA3BUTHUS TUYHOCTH O0YYArOIIUXCSI.

B paboueit mporpamme yuTeHbl wHIeM U ToJoxkeHus «KoHienuumu pazBUTHS
MaTeMaTHueckoro obpasoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUM C Ha3BaHHEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa30BaHUE AOJDKHO, B YACTHOCTH, PEUIaTh 3a/1a4y 0OecreueHus
HE00XO0IMMOT0 CTPaHE YMCIIa BBIITYCKHUKOB, MaTeMaTHYECKas MOATOTOBKA KOTOPBIX JOCTATOYHA
UL TIPOJIOJDKEHUST O0pa3oBaHMs IO PA3IMYHBIM HAMpaBICHUSM, BKJIIOYasl TpETNoaBaHUe
MaTeMaTHKH, MaTeMaTH4YeCKUEe HCCIel0BaHus, paboTy B chepe MHPOPMAITMOHHBIX TEXHOJIOTUI
U Jp., a TaKke oOecrnedeHHsl A KakKI0oro oOydarolerocss BO3MOXHOCTH JOCTHIKEHMS
MaTeMaTHYECKOW IMOATOTOBKM B COOTBETCTBMM C HEOOXOIUMBIM €My YypoBHeM. VIMeHHO Ha
pelleHre 3TUX 3ajay HallelieHa paboyasi mporpaMmma yriryOJIE€HHOTO YPOBHS.

B omoxy mmdpoBoii TpaHchopmanuu BceX cdep YeTOoBEUECKOW JIeSTETbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0€3 XOpolled MaTeMaTH4ecKou
MOJATOTOBKA. JTO OOYCJOBJICHO TEM, YTO B HAIM JTHH pPAcTET YHUCIO CHEIHaIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKU: U B cdepe 3KOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTHYECKUX OOJIACTAX, U Jlake B TyMaHMTapHBIX cdepax. Takum obGpazom,
Kpyr oOydYamomuxcsi, A KOTOpPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEAMETOM,
¢dbyHnaMeHTOM 00pa3oBaHUs, CYLIECTBEHHO paciuupsierca. B Hero BXOIAT HE TOJIBKO
oOyuaroluecs, TUIAHUPYIOIIME 3aHUMAThCsl TBOPUYECKOM W HCCIENOBaTENbCKOW paboToil B
00JacTH MaTeMaTHKHu, HPpOpMaTUKH, GU3UKH, SKOHOMUKH U B APYTHX 001aCTIX, HO U T€, KOMY
MaTeMaTHKa Hy»Ha JIJIs KCTIOJIb30BaHUS B MPodeccusx, He CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[TpuxiiagHas 3HaYUMOCTh MAaTEMaTHUKU OOYCIIOBJIEHA TeM, YTO €€ MPeIMETOM SIBISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYphl HAIllEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHBIC
OTHOIIIEHUS, (PYHKIIMOHALHBIE 3aBUCUMOCTH U KaTETOPUU HEONPEeAeNEHHOCTH, OT MPOCTEHUIINX,
YCBAaWBAaEMBIX B HEMOCPEJICTBEHHOM OIbBITE, 0 JOCTaTOYHO CIIOXHBIX, HEOOXOAMMBIX IS
pa3BUTHSI HAYYHBIX W TEXHOJIIOTUYECKUX HJeH. be3 KOHKpEeTHBIX MaTeMaTUYECKUX 3HAHHIM
3aTpyJHEHO TIOHMMAaHUE IPHUHLMIIOB YCTPONCTBA M HCIIOJBb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPHUATHE U HMHTEPIIpPETalsl pasHOOOPa3HOH COLMANIBbHOM, 3KOHOMUYECKOH, MOJUTUYECKON
uHpopmanuu, Manod(p(eKTUBHA TOBCEAHEBHAS MpaKTUYECKas AEATeNIbHOCTh. Bo MHOTHX
cdepax mpodecCHOHATBLHOM JEATEILHOCTH TPEOYIOTCS YMEHHUS BBITIOJIHATH PACU€Thl, COCTABIATh
TOPUTMBI, MPUMEHATh (OPMYJBI, MPOBOJUTH T€OMETPUUYECKHE HM3MEPEHUS M TIOCTPOCHUS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh U MPEACTABIATh MHPOPMALMIO B BUAE TaOMIHII,
IMarpamMM # rpauKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIyYalHBIX COOBITHH.

OMHOBpEMEHHO C pacIIUpeHueM cdep NPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
oOmecTBe BCE 00siee BAXKHBIM CTAHOBUTCS MaTEMATHUECKUI CTHIIb MBIITUICHHS, TIPOSIBIISTFOIIIMIACS
B ONpE/IENIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHns MaTeMaTHKU B apceHasl NPUEMOB



¥ METOJIOB MBIIUICHHUS YeIOBEKa €CTECTBEHHBIM 00pa30oM BKJIHOYAIOTCS MHIYKLHUS U JEAyKLUs,
0000IIeHne ¥ KOHKpETH3alls, aHAW3 M CHUHTE3, KIAcCUpHUKAIMA € CHCTEeMaTh3alus,
abctparupoBanue u aHajgorus. OOBEKTHl MaTeMaTHYECKHX YMO3AKIIOUEHHH, MpaBHUiIa HX
KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHUs1 (OpMyIHpOBaTh, 0OOCHOBBIBATh M JIOKA3bIBATH CYXKICHHSA, TEM CaMbIM (OPMHPYIOT
JIOTUYECKUH CTWIb MbIIUICHUs. Beaymias ponb NpUHAUIEKUT MaTeMaThke B (OpMHpPOBaAHHUU
QITOPUTMHYECKON KOMIIOHEHTBI MBIIIJIEHUS. U BOCIIMTAHUN YMEHUH JI€MCTBOBAThH MO 3aJlaHHBIM
aIropuTMaM, COBEpPIICHCTBOBATh M3BECTHbIE M KOHCTPYHpPOBaTh HOBBIE. B mpoliecce perieHus
3aJjad — OCHOBBI Ui OpraHM3alliyd Y4eOHOH JesSTeNbHOCTH HAa YpOKaX MaTeMaTUKu —
Pa3BUBAIOTCS TBOPUYECKASI U PUKIIAIHAS CTOPOHBI MBIIIJICHUS.

OOyuenne wmaTemaTuke Ja€T BO3MOXKHOCTb pa3BUBATh Yy YYalllUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOAXOASIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaduuecKkue CpelicTBa MJis BBIPAXKEHHUS CYXICHUH U HArIsAHOTO UX
MIPEACTABIICHMUS.

HeoOxoaumMbpIM KOMIIOHEHTOM 0O0IIEll KyJlbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCS
o0Iiee 3HaAKOMCTBO C METOJIaMU TO3HAHUS JEHCTBUTENBHOCTHU, MPEJCTABICHUE O MpeaMeTe U
METOJI¢ MAaTeMaTHUKH, €ro OTIUYMAX OT METOJIOB E€CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUSI MaTeMaTHKH Ul PELICHUs HAY4YHbIX W MPUKIATHBIX 3a1ad. Takum
o0Opa3omM, MaTeMaTHYeCKoe 00pa30BaHKe BHOCUT CBOM BKJIaJ B (hOpMUPOBAaHUE OOIIECH KyIbTYpHhI
4eJI0BEKA.

W3ydyeHne MaTeMaTHKHd CHOCOOCTBYET 9SCTETHYECKOMY BOCIHUTAHUIO  YEIIOBEKa,
IIOHMMAHHIO  KpacoTbl M  M3ALIECTBA MaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSATHIO
reoMeTpHUYECKUX (HOpM, YCBOCHHUIO HJIEd CUMMETPHH.

HEJIN U3YYEHUA YVYEBHOI'O ITPE/IMETA «MATEMATHUKA»
[IpuopurerHpiMu nensiMu oOydeHust Matematuke B 10—11 kiaccax xak Ha 0a30BOM, Tak M Ha
YIIyOJIEHHOM YPOBHSX SIBIISTFOTCSL:

— (QopMupoBaHWE IIEHTPAJIbHBIX MaTEeMAaTHYECKUX TOHATHHA  (YHCIO, BEJIMYMHA,
reoMeTpuyeckas Qurypa, MEepeMEHHAas, BEPOSTHOCTh, (YHKIUS), OOECICUNBAIOIINX
[IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIINXCS;

— TOJBEJCHHE Y4YalllUXCsl Ha JOCTYNHOM J/JIi HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTEeMaTHUKHd M OKpY)Kalolllero MHpa, IHOHMMaHUE MaTeMaTHKM KakK YacTH oOIieH
KyJIbTYpPbI UEJIOBEUECTBA;

— pa3BUTHE WHTEJUIEKTYyaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEW yualluxcs, MO3HaBaTeIbHON
aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUW, KPUTHUUHOCTH MBIIUIEHUS, HHTEpeca K
M3YUYEHUIO MATEMaTHKU;

— ¢opMupoBaHue  (YHKIMOHATBHOM  MaTeMaTHYeCKOM  TIpPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTEMaTHYECKHE AaCMEKThl B PEaJbHBIX JKU3HEHHBIX CUTYalMsIX WM IpU
M3YYEHUHU JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MaTeMaTHKU W CO3[aBaTh MaTeMaTHYECKHE MOJEIH,
[IPUMEHATh OCBOCHHBI MaTEeMaTHYECKMM ammapar g pPELICHUs IPAKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH U OLIEHUBATD IIOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JMHHUM CcoOAepkaHus Kypca Marematuku B 10—11 knaccax: «Yucna wu

BBIUUCIICHUS», «Anredpay («Anredpandeckue BBIpaXEHUS», «YPaBHEHHs U HEPaBEHCTBA»),
«Havyana wmaremaruyeckoro anammza», «['eomerpus» («I'eomerpuueckne GUTYpsl H UX
cBOMcTBa», «/3MepeHHne reomMeTpudecKkux BeIMUUH»), «BeposaTHocTh M craTucThka». JlaHHbIE



JTUHUH Pa3BUBAIOTCS MapauieNbHO, KaXK/Ias B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOMN, O/THAKO HE
HE3aBHCUMO OJHA OT JAPYroil, a B TECHOM KOHTaKTe€ WU B3aumojaecicTBuu. Kpome 3TOoro, ux
OOBEMHSACT JIOTWYECKas  COCTABIAIOIAS, TPAAUIMOHHO TMPUCYIIAs MaTeMaTHUKe W
MIPOHU3BIBAIONIAS BCE MaTEeMaTHYECKHUE KYPChl H CoJlepKaTebHble TUHUN. CPopMyITupoOBaHHOE
B denepanibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAApTe CPEeIHEro oo0ero oopa3oBaHus
TpeOOBaHUE «BJIAJICHUE METOJaMH JI0Ka3aTeIbCTB, AJITOPUTMAMH pELICHHUs 3ajayd; YMEHHue
(hopMyJIMPOBATh OTNPE/ICIICHNUS, aKCHOMBI U TEOPEMBI, IIPUMEHSTh UX, IPOBOJIUTH JOKA3aTCIILHBIC
paccyX/JeHHUs B XOJ€ peUIeHHs 3aJauy» OTHOCHUTCS KO BCeM KypcaMm, a (opMHUpOBaHUE
JIOTHYECKUX YMEHHH pacrlpeiessieTcs 1Mo BCeM rojaM oOy4YeHHs Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHwUs.

MECTO YUYEBHOI'O [IPEAMETA «MATEMATHUKA» B YUEBHOM IIVIAHE

B cootBerctBUmM ¢ DemepanbHBIM TOCYIAPCTBEHHBIM 00pPa30BaTEIBbHBIM CTAHIAPTOM
cpenHero obmero oOpa3oBaHUs MaTeMaTHKa SBISETCS 00S3aTeNbHBIM MPEIMETOM Ha JTAHHOM
ypoBHe oOpaszoBanus. Hacrosmelr pabodeir mporpamMmoi TpeaycMaTpuBaeTCs H3ydeHUe
yuebHoro mpenMera «MaremaTHKa» B paMKax TpEX Y4eOHBIX KypcoB: «AnrebOpa W Haudaia
MaTeMaTHYecKoro aHanuza», «['‘eometpus», «BeposarHoctb u cratuctuka». dopmupoBaHue
JIOTUYECKUX YMEHUH OCYIIECTBISCTCS Ha MPOTSHKEHUH BCEX JIET OOYUYEeHHs B CTapIIeH IIKOJE, a
AJIEMEHTHI JIOTUKU BKIIIOUAIOTCS B COJIEPKaHUE BCEX HA3BaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JTUHUSIMU conepxkaHusi MateMatuk B 10—11 kmaccax siasitores: «Yucna u
BBIUUCTICHUS, «Anredpa» («Anredpandyeckue BBIPAKEHUS», «YPaBHEHHS W HEPaBEHCTBAY),
«Hauama wmaremarudeckoro anammza», «['eomerpus» («l'eomerpuueckne GUTYpBI W UX
CBOWCTBa», «VI3MepeHHe TeOMETPUYECKHX BEIUYHHY»), «BeposSTHOCTh H CTaTUCTUKAY.
CopepkarenbHble JIMHUU PAa3BHBAIOTCS MapajUIeNIbHO, KaX/J1ass B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJHA OT IPYTOi, a B TECHOM KOHTAKTE M B3aUMOJAEUCTBUU. VX
OOBEMHSACT  JIOTWYECKAs  COCTABIIAIOIIAS, TPAJAUIMOHHO TMPUCYIIAs MaTeMaTHUKE W
MIPOHUBBIBAIOIIAS BCE MAaTEMaTHUECKHUE KyPChl U coJiepKaTeNnbHbie TUHUN. CHopMyTupoBaHHOE
B ®I'OC COO TpeboBanme «BlaJeHNE METOAMH JI0KAa3aTEIbCTB, AITOPUTMAMH PEILICHU 3a/1a4,
yMeHHEe (OPMYIIMPOBATH OIPEACICHHS, AKCHOMBI W TEOPEMBI, MPUMEHATh WX, MPOBOJIUTH
JTOKA3aTeNbHBIE PACCYKICHHS B XOJI€ PEIICHHS 3a7a9» OTHOCUTCS KO BCEM yUeOHBIM Kypcam, a
(dbopMUpOBaHNE JIOTHUECKUX YMEHHUH pacrpenessieTcss 1Mo BCeM rojaM OOydYeHHs Ha YpPOBHE
cpemHero o0Iero oopasoBaHus.

B yuebHoMm mane Ha u3yueHue MaremaTuku B 10—11 kimaccax orBoautcs 5 ydueOHBIX
YacoB B HEJEI0 Ha 0a30BOM YPOBHE B T€UEHHE KaXKIOTO rojaa oOydeHus, Bcero 350 ydeOHBIX
4acoB, M 8 y4eOHBIX YacOB B HEJCNIIO Ha YTIyOJEHHOM ypOBHE B TEUYCHHE KaXIOTO TOja
oOydeHwus, Bcero 560 ydeOHBIX 4acoB.

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI'O ITIPEAMETA
«MATEMATHUKA»

OcBoenne yuebHoro npeamera «MaremaTuka» JIOKHO oOecreunBaTh JOCTHXKEHHE Ha
YPOBHE CpeIHEero oOmero o0pa3oBaHMs CHEIYIOIIUX JUYHOCTHBIX, MeETalpeiIMEeTHbIX U
IPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

JIMYHOCTHBLIE PE3VYJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMBbl yueOHOro mpenmera «MaremaTukay
XapaKTEepU3yIOTCS:

I'parxnanckoe BOCIIUTaHUE:



Cc(OPMHPOBAHHOCTBIO TPAXJAHCKOW TO3UIMM O0YyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTrO 00IIecTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, NPOLEAYp TPa’KAAHCKOTO OOIIecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBHH C MX (PYHKIUSMHU M HA3HAUECHUEM.

[TaTpnoTHYecKO€e BOCIIUTAHHE:

c(OpMHPOBAHHOCTBIO POCCUIICKON IPa’kJaHCKOM MJIEHTUYHOCTH, YBAXKEHUS K IPOIIJIOMY
W HACTOSLIEMY PpOCCHUHCKOW MaTeMaTHKH, I[IEHHOCTHBIM OTHOIIEHWEM K JOCTHKECHHSM
POCCHUICKMX MAaT€MaTUKOB M POCCHICKOW MAaTE€MaTHYE€CKOM WIKOJbI, K HCIOJIb30BAaHUIO 3THUX
JNOCTHKEHUI B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOIO MOBEJICHUS, CBI3aHHOIO C MTPAKTUYECKUM NMPUMEHEHHEM
JOCTH)KEHUM HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOIO BKIJAJla B MOCTPOCHUE
YCTOMYMBOTO OyIyIIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K MHpPYy, BKJIIOYas ACTETHUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 33Jay, peIICHUH, paccyXJIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3Iu4yHbIX BUJIOB UCKYCCTBA.

®PusnuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTUYeCKUE 3HAHUA B HHTEpecax
3I0pOBOTO U 0Oe30macHoro obpasza *KHM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe mMTaHHe, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryispHas (uzndeckas
aKTHUBHOCTb); (PM3MUYECKOTO COBEPIICHCTBOBAHMS, NMPH 3aHATHAX CHOPTHBHOO3I0POBUTEIHHOMN
JEATENbHOCTBIO.

TpynoBoe BociMTaHueE:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHWEM LIEHHOCTH TPYAOJIOOHUS; UHTEPECOM K pa3IMYHBIM
cdepam mpodeCCHOHATBLHON NESATETHLHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW M €€ MPUIOKECHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBII BbIOOp Oymaymiei mpodeccuu U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMO00pa30BaHUIO HA TMPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
pEelIeHNH IPAKTUYECKUX 3a]]a4 MaTEMaTHUYECKOM HAIPABICHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAaHUE:!

c(OpPMUPOBAHHOCTBHIO DKOJOTUYECKOW KyJIbTYpbl, MOHUMAHUEM BIMSHUS COLUAIBHO-
SKOHOMHYECKHUX IPOLECCOB HA COCTOSHHME NPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHUEM
rI00aJbHOTO — XapakTepa  JKOJIOTMYECKHMX  MIpobjieM; OpHeHTaluued Ha  MpUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUM Ui pelieHus 3a7ad B 00JIaCTH OKpYyXKarollel cpeibl, IUIaHWPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY KarOLIEH Cpeibl.

[{eHHOCTH HAyYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHOMN MPAKTUKH, TOHMMaHUEM MaTeMaTU4YECKON HayKu Kak chepbl
YeJI0BEYECKON JEATENIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYMMOCTH AJI Pa3BUTHUS LUBUIM3ALNY;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYEeCKON KyJIbTYpOHl KakK CpPEICTBOM ITO3HAHHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYIO U HCCIIEI0BATEIbCKYIO JEATEIbHOCTh
WHJUBU]IyaJlbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3VJIbTATBI



MertamnpeaMeTHble  pe3yJbTaThl ~ OCBOGHUS  HPOTrpaMMbl  y4eOHOro  mpeamera
«MaremaTiKkay  XapakTepU3YIOTCS  OBJAJEHUEM  YHHUBEpPCAIbHBIMU  IIO3HABATEJIbHBIMU
NEUCTBUSIMHM,  YHMBEPCAJbHBIMH  KOMMYHHMKATUBHBIMU  JCWCTBUSIMH,  YHHMBEPCAJIbHBIMHU
PETYJISITUBHBIMU JEUCTBUSMHU.

1) YHuBepcanbHbIe IO3HABATENBHBIC JCUCTBUSA, O00ECIeYnBarOT (OPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MIPOLECCOB 00YUaIOUIMXCs (OCBOCHUE METOJIOB MTO3HAHUS OKPY KAIOIIEro
MHUpa; TPHMEHEHHE JIOTUYECKUX, KCCIEeOBATeNbCKUX OIlepalnnid, yMeHud pabotaTh C
uHpopMatuen).

ba3oBeIe TOrHyecKue 1EHCTBUSL:

— BBIBATh U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MeXAy NOHATUAMHU; (OPMYIHpPOBaTH OIpPEAEICHUs] MOHATHUI;
yCTaHaBJIMBATh CYIIECTBEHHbIN NPHU3HAK KJIACCU(PUKALUK, OCHOBAaHUS JUIsl 0000LIeHUs U
CpaBHEHHUS, KpUTEPUHU IIPOBOAUMOI0O aHAIIN3a;

— BOCHpPUHHUMAThH, (OPMYJIHPOBATh U NPeoOpa3oBbIBATh CYKICHUA: YTBEPAUTENbHBIE U
OTpHLIATENbHbIE, €MIUHUYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

— BBUBJIATh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuYUs: B (akTax,
JAHHBIX, HAOMIOACHUAX W YTBEPXKACHUAX; NpeAjsaraTb KpUTEpUU [UIS  BbISBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

— JlenaTh BBIBOJBI C MCIIOJB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

— TPOBOAUTH CAMOCTOSITEIBHO J10KA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUHN (TIPsIMbIE U OT
MIPOTUBHOTO), BBICTPAWBaTh apTyMEHTALMIO, IPUBOAUTEH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE CY>KACHUS U BHIBOJIBL;

— BBIOMpaTh crocol pemieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOMpATh HanboJIee MOIXOAAINNA ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

basoBble uccienoBareabckue AEUCTBUSA:

— HCIIONI30BaTh BOIMPOCHI KAaK HMCCIIEIOBATENbCKUNA MHCTPYMEHT MO3HaHUS; (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpoOIeMy, YCTaHABJIMBATH UCKOMOE M JIAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

— TIPOBOJUTH  CaMOCTOSITEILHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT, HCCIEIOBaHUE  I10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBJIEHMS, MPOLIECCa, BBIIBICHUIO
3aBHUCHUMOCTEN MeXIy 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMH;

— CcaMOCTOSITeNbHO (HOpMYyTUPOBaTh OOOOIIEHHS] W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOAEHUS, WCCIIEAOBAaHMs, OLIEHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJIbTATOB,
BBLIBOJIOB M 00OOIIEHUH;

— MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MIPOLECCA, a TAKXKE BbIABUIaTh MIPEAIIOI0KEHUSA O €r0
Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ nuadopmanueii:

— BBIABJATH AeUUUTH MH(OPMAIMH, JaHHBIX, HEOOXOOUMBIX AJI OTBETa HAa BONPOC WM JJIA
peleHus 3a1a4u;

— BbIOMpaTh MHGPOpPMALMIO K3  HUCTOYHMKOB  PA3JIMYHbIX  THUIOB, AaHaJIM3HPOBATH,
CHCTEMaTU3UpPOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO pPAa3IUYHbIX BUIOB U (QOpM
IIPECTaBIICHHUS;

— CTPYKTYpHUpOBaTh WH(OpPMAINIO, PEACTABIATh €€ B pa3InYHbIX (opMax, MILUTIOCTPUPOBATH
rpaduyecku;

— OLEHMBATH HAJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSITEIHHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) YHuBepcanbHbIe KOMMYHHUKaTHBHBIE JecTBUS, o0ecreynBaoT
c(OPMHPOBAHHOCTH COITMATIBHBIX HABBIKOB 00YYarOIINXCS.
Obuenue:

— BOCHPUHUMATH M (HOPMYITHPOBATH CYXKIEHHS B COOTBETCTBHHM C YCIOBHSAMHU M IEISIMHU
0O1IeHMS;

— SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IHUCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 XOY PEIICHUS 331a4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3yIbTar;

— B Xoze OOCYXJEHHUS 33aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOH TEMBI, MPOOJIEMBI,
peraeMoi 3a/1a4n, BEICKAa3bIBAaTh HJICH, HAIIEJICHHBIE HA TIOMCK PEIICHUS;

— COIIOCTaBJIATH CBOM CYKJEHHS C CYXKICHHUSIMH IPYTHMX YYaCTHMKOB JUaJIOra, OOHApyXKUBaTh
pa3IM4Ke U CXOJICTBO MO3ULIHIA;

— B KOppeKTHOH popme popMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

— TIPENCTABIIATH PE3yJIbTATHI PEIICHUS 3a/1a4H, YKCTIEPIMEHTA, UCCIICIOBAHMS, TPOEKTA,

— CaMoCTOSITeNTFHO BBIOMpPaTh (OpMaT BBICTYIUIGHHS C Y4Y€TOM 3a/Jay Npe3eHTalud |
0COOEHHOCTEH ayIUTOPUH.

CoTpyAHUYECTBO:

— TIOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHONH pabOTHI MpHU
peleHny yuyeOHBIX 3a/1a4;

— TpUHUMAThH IIellb COBMECTHOH JIeATeNbHOCTH, IJIAHHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThl, pacrpenenars BUAbl pabOT, JOTOBAPHBATHCSA, OOCYXkIaTh MPOLECC M pe3yibTar
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JIFOJICH;

— Yy4YacTBOBaTh B TPYNIOBBIX (opMmax paboTbl (0OCyXkIeHHs, OOMEH MHEHUH, «MO3rOBbIE
HITYPMBD» U UHBIC);

— BBINOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOW ACWUCTBHUS C IPYTMMHU UYJICHAMHU
KOMaH[Ibl; OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMIA NPOAYKT IO KPUTEPHSIM,
cOpMyYITHMPOBaHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBHSL.

3) VYHHUBepcalbHbIe PEryIsSTHBHbIE JEUCTBHs, oOecreunBaoT (OpMHUpPOBaHUE

CMBICIIOBBIX YCTaHOBOK M JKW3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzarusi:

— COCTaBIATH IUIAH, AJITOPUTM pEIIEHHs 3a/Ja4yd, BBIOMPATh CHOCOO pEmeHHs ¢ y4ETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI peUICHUH ¢ yu€TOM HOBOM HMH(DOpMALIUUL.

CaMOKOHTpOJIb:

— BJaJeTh HaBBIKAMH MO3HABATEIbHON pedieKCUN KaK OCO3HAHMs COBEpIIAEMbIX AEHCTBUN U
MBICJTHTENBHBIX TIPOIIECCOB, MX PE3yJIbTAaTOB;

— BJaIeTh crocobaMy CaMOIPOBEPKHU, CAMOKOHTPOJS Mpollecca W pe3yibTara pelieHUs
MaTeMaTHYECKOM 3a1a9M;

— TpeaBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NpU pEHICHHH 3a7aud, BHOCUTH
KOPPEKTHUBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJECHHBIX
OLMOOK, BBISIBJICHHBIX TPYJHOCTEH;

— OILIGHHMBATh COOTBETCTBUE Pe3yJibTaTa 1€ U YCIOBUSAM, OOBSICHATh MPUYUHBI TOCTUKECHHS
WIA HEJIOCTH)KEHUS Ppe3yJIbTaTOB JEATENIbHOCTH, HAXOAWUTh OHIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

IJNTAHUPYEMBIE HNPEIMETHBIE PE3VJIbTATEI OCBOEHUA
CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA



[IpenmeTHbIe pe3ynbTaThl OCBOCHUS paboUell CHHXPOHU3UPOBAHHOM paboueil mporpaMmbl

1o MaTeMaTHke npenactasieHs! 1 10 - 11 kiacca B paMkax KypcoB «Aniredpa 1 Havana

aHanuza» u «I'eomeTpus».

OcBoenne yaeOHOTO Kypca «Anredpa U Hayajla MaTeMaTHYeCKOTr0 aHaIn3a» Ha YpPOBHE

cpeaHero obmiero 0opa3oBaHus JOKHO 00€CIIeYnBaTh JOCTHXKEHUE CIEIYIOIINX MPEIMETHBIX

00pa3oBaTeIbHBIX PE3YIHTATOB:

K konny o6ydenus B 10 kiacce o0yyarouiuiicst moxy4duT ciaeayIoie npeiMeTHbIe

pe3yIbTATHI IO OTJCIBHBIM TeMaM (eiepabHON pabodeil mporpaMMbl y4eOHOTO Kypca

«Anredpa 1 Havaa MaTEMaTHYECKOTO aHAIIN3a» Ha 6a30BOM yYpOBHE:

Ypncna v BEIUKMCICHUS

ONEpUPOBATh MOHITUSIMU: PALMOHATIBLHOE M JIEHCTBUTENIPHOE YHCIO, OOBIKHOBEHHAs U
JiecATU4Has Apo0b, IPOLICHTHI;

BBINOJIHATh apu(METHYECKHE ONepalud C palUOHAIBHBIMU M JAEHCTBUTEIbHBIMU
YHCIaMU;

BBINOJIHATh NPUOJMKEHHBIE BBIYMCIEHUS, HCIOJIB3Ys IIpaBUIa OKPYIVIEHUs, JAeaThb
IPUKUIKY U OLEHKY pe3yjbTaTa BIYUCICHUH;

ONEepUPOBATh MOHATUAMU: CTENEHb C LEJBIM IOKa3aTeleM, CTaHJapTHas (Gopma 3amucu
JNENCTBUTENBHOTO YHUCIIA, KOPEHb HATypaJbHOM CTENEHM, HCIOJB30BaTh MOIXOISAIIYIO
dopMmy 3ammcu JI€HCTBUTENIBHBIX YHCEN JUIS PpELICHUs MpakTHYeCKUX 3a7ady H
IIPEJICTaBICHNS JaHHBIX;

OIIEpUPOBATh MOHATUSMM: CUHYC, KOCUHYC U TaHI'€HC IIPOM3BOJIBHOTO yIJla, UCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIJla Yyepe3 00paTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH.

YPaBHeHI/IH " HCPABCHCTBA:

OTIEpUPOBAThH TMOHSATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, 1I€JI0€, PallMOHAIBHOE,
MppalMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

BBIMOJIHATh ~ [PeoOpa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKEHUH M peliaTh
TPUTOHOMETPUUECKUE YPABHECHHUS;

BBITNOJIHATH MPeoOpa3oBaHUsl LEbIX, PAllMOHAIBHBIX U HPPALMOHANbHBIX BBIPAXKEHUN U
peiiaTb OCHOBHBLIC THIIBI MHCJIBIX, PAlMOHAJIBHBIX W HWPPALUOHAIBHBIX ypaBHeHHfI u
HEPaBEHCTB;

IMPUMCHATH YpaBHCHUS W HCPABCHCTBA JIs PCIICHHUA MAaTCMATHUYCCKUX 3aAdad U 3aga4 U3
pa3IUYHBIX 00J1acTel HAYKU U PEaIbHON KU3HH,

MOACIIUPOBATE PCAJIbHBIC CHUTyallUM Ha A3bIKC anre6pbl, COCTAaBJIATbL BBIPAXKCHUA,
ypaBHEHHUs, HEPABEHCTBA IO YCIOBHUIO 3a/1ayd, HCCIENOBAThb MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM armapaTa aareOphl.

OyHKIMU U TpadUKU:

OTICPUPOBATH MOHATUAMH: (QYHKIIHS, CIOCOOBI 3aaHus (PYHKITMHU, 00JaCTh ONIPEeTIeHUS U
MHO>KECTBO 3HaueHul QyHKINH, rpaduk GyHKIMH, B3aUMHO OOpaTHbIE PYHKIIUH;
ONEpUPOBATh MOHATUSAMH: YETHOCTHP M HEYETHOCTh (QYHKIMM, HYIH (YHKIUH,
POMEKYTKH 3HAKOTIIOCTOSIHCTBA,

UCTIONB30BaTh rpaduKy (YHKIUH IS peIIeHNs] YpaBHEHHH;

CTPOUTH U YHUTaTh IpaduKd JTUHEHHOW (PYHKIUH, KBAJAPATUYHON (YHKIMH, CTETIEHHOU
(YHKIMH C LENTBIM TTOKa3aTeleM;

UCIIOJIb30BaTh TpaduKu (yHKIUA A7 HUCCIEAOBAaHUS IMPOIECCOB U 3aBHUCUMOCTEH IpH



pelieHnr 3a7ad U3 JAPYruX Yy4eOHBIX MPEAMETOB M PEANbHON JKU3HHU, BBIPAXKATh
dopMyIaMu 3aBUCUMOCTH MEXIY BEITHUYNHAMHU.

Hauama MaTeMaTH4eCKOro aHaamu3a:

ONCpHUpPOBATH IOHATUAMU: MOCJICIOBATCILHOCTD, apI/I(bMeTI/I‘I€CKa$I H TCOMETpUUYCCKaA
IpOTpeccu;

OTIEPUPOBATH TOHATHUSAMU: OSCKOHEUHO YOBIBAIOIIAs TE€OMETPUICCKAs TIPOTPECCHs, cyMMa
OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKON IPOrPECCHH;

3a7aBaTh MOCIIEIOBATEIHPHOCTH PA3IMIHBIMH CIIOCO0AMH;

UCTIOJb30BaTh CBOWCTBA ITOCIIEIOBATEILHOCTEH M MPOTPECCUi IS PEIICHUs peaTbHBIX
3aj1a4 MPUKIIATHOTO XapaKTepa.

MHuoxecTBa 1 J10ruKa:

OIepUPOBATH MOHATUSMU: MHOXKECTBO, ONEPALIMU HAJl MHO)KECTBAMU;

HCIIOIh30BaTh TEOPETHKO-MHOKECTBCHHBIN ammapar JiJIsi OMUCAaHUsl peaTbHBIX MPOIECCOB
U SIBJICHUI, IPU PEIICHUU 3a7a4 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

OTIepUPOBATh MOHATUSAMU: ONpEJIeNIEHUE, TEOpEMa, CIEICTBUE, I0KA3aTEIbCTBO.

K xonmy oOyuenus B 10 kimacce OOydYarOIIMICS MOMYYUT CIEAYIOIINE IPEAMETHBIC

pe3yabTaThl MO OTAEIBHBIM TeMaM ¢enepaabHoi pabodeil mporpammbsl y4yeOHOro Kypca
«Anrebpa 1 Hauana MaTEMaTHYECKOTO aHAJIN3a» Ha YIJIy0JIeHHOM YPOBHe:

Yucna v BBIYUCICHUS:

CBOOOJHO  ONEpPHpPOBATH  MOHATUSAMH:  pAlOHAJIBHOE  YHCIO,  OECKOHeuHas
nepuouueckas ApoOb, MPOLEHTHI, UPPALIMOHATIBLHOE YMCIIO, MHOYKECTBA PALIMOHATBHBIX
u HGﬁCTBHTCHBHHX quceil, MoayJib I[Cf[CTBHTGJIBHOI‘O quciia,

OPUMEHATHh JApOOM M TPOLEHTHI JUISl PEHICHUS MPHUKIAAHBIX 3a/ad M3 Pa3Iu4HbIX
OTpacjeil 3HaHUW U peanbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIE BBIYMCIICHUS, MPaBUJa OKPYIJICHUS, MPUKUIKY U OICHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJHO ONEpPHPOBATH IOHATHEM: CTENEHb C LEJNbIM II0Ka3aTeleM, HCIOJIb30BaTh
MoAXOAAITY O q)OpMy 3armucu HeﬁCTBHTCHBHBIX YUCCIT IJId pCHICHWA MMPAKTUYCCKUX 3a1a4y
" NpCACTABJICHUA JAHHBIX;

cBOOO/IHO OIIEpUPOBATh MOHATHEM: apU(PMETHIECKUI KOPEHb HATYpaJIbHOM CTENEeHU;
CBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHDb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpUpPOBaTh MOHATUAMH: JIOTapu(M UuCla, AECATUYHBIE U HATypajbHbIE
Jorapudmsl;

CBOOOJHO ONEPHPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, ADKKOCHHYC M apKTaHI'€HC YUCIIOBOT'O ApryMEHTa.

YpaBHEHU 1 HEPABEHCTBA!

CBOOOJHO  ONEpUpPOBAaTh  MOHATHUAMHU:  TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIEC YPAaBHEHUS M YPaBHEHUS-CIIEICTBHSI, PABHOCUIIbHbIEC HEPABEHCTBA;
IPUMEHATh pa3IMYHbIE METOJbl PEIIEHHs] PpalMOHAIBHBIX M JPOOHO-pallMOHATIBHBIX
ypaBHEHH, IPUMEHSTh METO/ HHTEPBAJIOB /7Sl pEILICHHs] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOM NEpEeMEHHOH, MHOTOYJICH C
HEeJNbIMA KO3 GUIMEHTaMH, KOPHU MHOTO4YIEHA, NPUMEHSTh JIeJIeHHe MHOIOYJIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;



CBOOOJHO ONEpUpPOBAaTh MOHATHUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OTIpEAEIUTENb MATPULIBI 2 X 2 U €ro reOMETPUYECKHI CMBICII, UCIIOJIb30BATh CBOWCTBA
onpeaenuTens 2 X 2 JUisl BBIUUCIECHUS €r0 3HA4YEHUs, MPUMEHATh ONPEACIUTENN U
pelleHuss CHUCTEMbl JMHEMHBIX YypaBHEHUM, MOJEIUPOBATH pealbHbIE CUTYallUH C
IIOMOUIbI0 CHUCTEMBI JIMHEHHBIX YpaBHEHWUI, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
MIOMOUIbIO MaTPUIL ¥ OIIPEIEIUTENEH, UHTEPIIPETUPOBAThH MOTYyUYEHHBINH PE3YJIbTAaT;
HCIIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMH JUIsl MpeoOpa30oBaHMsl BbIPaXKEHUI;
BBIMIOJHATH NPEOOpa30BaHMsI YHUCIOBBIX BBIPAKEHUH, COJEpXKAIIUX CTENEHU C
paloHaIbHBIM IIOKa3aTeNeM;

HCIIOJIh30BaTh CBOMCTBA norapuMoB TUTSt npeoOpazoBaHus
Jorapu(pMUUECKUXBbIPAKECHHUI;

CBOOOZHO  ONepUpOBaTh  MOHATUSMHU:  HUppalliOHAlbHbIE,  IOKa3aTelbHBIE U
jorapuMUyUecKUe YpaBHEHHUS, HAXOAUTh HMX pEIICHUS C TMOMOUIbI0 PABHOCHUIBHBIX
MEPEXO0JI0B WIIM OCYIIECTBIISASI IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TpUTOHOMETpUYeckue (GopMysbl Al MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJIHO OIEpUpOBaTh MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, HPUMEHATH
HeoOXxonumble  (OpMyJNBl  JUI  pEIIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YpaBHEHUH;

MOJICJIMPOBATh pEalbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA MO YCJIOBHMIO 33JauM, HUCCIEAOBATh IOCTPOCHHBIE MOJEIU C
WCTIOJIb30BaHUEM arnapaTa ajareopsl.

OyHKIUH U TpapUKH:

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: (DYHKIHS, CIIOCOOBI 3aJaHus (PYHKLIUH, B3aUMHO
oOpaTHble  (YHKIMH, KOMIO3UIMA (QYyHKUUH, rpaduk QyHKIUH, BBIIOIHATH
BIIEMEHTapHbIE MPeoOpa3zoBaHus TpaPuKOB (HYHKIIHIA;

CBOOOJHO ONEpPHPOBATH IMOHATUAMHU: O0JACTh ONPENETICHUS U MHOXKECTBO 3HAUEHUH
byHKIMM, HYJIM QYHKIWH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OIEPUPOBATh MOHATHAMHU: YETHBIE UM HEUYETHBIC (DYHKIMH, TEPUOJHMUECKUE
(GYyHKINH, TPOMEXYTKH MOHOTOHHOCTH (DYHKITMH, MAaKCUMYyMbl 1 MUHUMYMBI (DyHKIIHH,
HanOoJIpIIIee M HAUMEHbIIIee 3HaYeHNEe (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OIIEPHPOBATH TMOHATHSAMH: CTENCHHAs (YHKIHS C HATYPaJbHBIM M IIEJIBIM
nokasaresneM, TpaduK CTETeHHOH (YHKIHWW C HATypaJbHBIM W IENBIM IOKa3aTelieM,
rpaguKk KOpHS N-OH CTENMEeHH KaKk (PYHKIIMM OOpaTHOW CTENEeHM C HaTypaJbHBIM
MoKa3aTeseM;

OIICPUPOBATH TOHATUSMH: JIMHEWHas, KBaApaTW4Has M APOOHO-THHEIHAs (QYHKIHH,
BBITIOJTHATH 3JIEMEHTApHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE HX TPa(UKOB;

CBOOO/IHO ONEpHPOBAaTh MOHATHAMH: TOKa3aTelbHAs M JorapudMuueckas QyHKIHH, UX
CBOMCTBA M rpa(MKy, HCHOIB30BaTh UX TPa(UKH VI PEIICHHs ypaBHEHUIA;

CBOOO/IHO OIEpPHUPOBATh MOHATHAMHU: TPUTOHOMETPHYECKAst OKPY)KHOCTH, OIpEIeSICHHE
TPUTOHOMETPUYECKUX (QYHKIUH YHCIOBOTO apryMeHTa;

UCMOJb30BaTh rpaduku (YHKUMN JUISL UCCIEAOBAaHMS MPOLIECCOB U 3aBUCHUMOCTEH NpHU
peUIeHNuH 3afad W3 JAPYruX y4deOHBIX TPEIMETOB W pealbHOM KHM3HHM, BBIpakaTb
(dbopMyIaMu 3aBUCUMOCTH MEX/y BETHUMHAMU;

Hauana MaTeMaTHYECKOTO aHAIM3a:

CBOOOJHO OIEPUPOBAThH MOHATUAMHU: apuPMeTHUYecKas U reoMeTpudecKas Mporpeccus,



OECKOHEUHO yObIBaro1as reoMeTpHyecKas nporpeccus, JMHEHHBIN u
OKCIOHEHIMANBHBIA pPOCT, (opMylia CIOXKHBIX IPOIEHTOB, MMETh IPECTAaBICHUE O
KOHCTaHTE;

MCTIOJIB30BaTh MIPOTPECCHH TS PELICHUS PEaTbHBIX 331a4 MPUKIIATHOTO XapaKTepa;
CBOOOZHO  OIEpUpOBaTh MOHATUAMH: IIOCIEIOBAaTEIBLHOCTh, CIIOCOOBI  3aJaHuUs
MOCJIeIOBATEIBHOCTEH, MOHOTOHHBIC W OTpaHUYEHHBIE TOCIIEI0BATEILHOCTH, IIOHIMATh
OCHOBBI 3apO’KJICHHS MaTEeMaTHUECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;
CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEPhIBHBIC (YHKIIUH, TOYKH pa3pbIBa Tpaduka
GbyHKIMHM, aCHMITOTHI Tpaduka QyHKIHH;

CBOOO/IHO ONEpHUpoBaTh MOHATHEM: (QYHKIMS, HEMpPEphIBHAsS Ha OTpE3Ke, NMPUMEHATh
CBOWCTBA HEMPEPHIBHBIX (PYHKIUI IS PEeIICHUS 3a]1a4;

CBOOO/IHO ONEpPHPOBATh MOHATHSMHU: IepBasi M BTOpas NPOU3BOIHBIC (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYHCIIATh TPOU3BOJIHBIC CYMMBI, MPOM3BEJCHUS, YacTHOTO M KOMIIO3UIIMU JBYX
(bYHKIMIA, 3HATH IPOU3BOTHBIE AIEMEHTAPHBIX (YHKITHIA;

UCTIONIb30BAaTh TEOMETPHYECKUH M (PU3NYECKUIl CMBICH MPOM3BOAHOW ISl peIICHHS
3amad.

MHOK€eCTBa U JIOTHKA:

CBOOOJHO ONIEPUPOBAThH MOHATUAMU: MHOXKECTBO, ONEpaLUU HaJl MHOXKECTBAMH;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCaHUs pPeabHbIX MPOIECCOB
U SIBJIGHUM, IPY PELIEHUH 33/1a4 U3 JPYTUX yYeOHbIX IPEIMETOB;

CBOOOJHO OINEpPHUPOBATH MOHATHAMMU: ONpEAeTICHHEe, TeopeMa, ypaBHEHHE- CIEICTBHUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelIbCTBO, PABHOCUJIbHBIC YpaBHEHHS U
HEPaBEHCTBA.

K xonmy oOydenus B 11 kmacce oOydYarommiics TIONYYHUT CIEAYIONUE TPEIMETHBIC

pe3yabTaThl IO OTACIBHBIM TeMaM ¢enepaabHOi pabodeil mporpammbsl y4yeOHOro Kypca
«AJrebpa 1 Hayaa MaTeMaTHYECKOTO aHAIN3a» HA 0230BOM YPOBHeE:

Yucia ¥ BEIYHCIIEHUA

ONEpUpPOBATh MOHATHUAMM: HATypaJllbHOE, LEJI0€ YHUCJIO, HCIOIb30BaTh IPU3HAKU
JICITMMOCTH LIEJIBIX YHCEJ, PA3JIOKEHUE YUCIa Ha NPOCTbIE MHOKHUTENIW JUIsl PELICHUs
3a1a4;

OIIEPUPOBATH MTOHATUEM: CTENEHD C PAL[MOHAIIBHBIM IT0OKA3aTelIEM;

OIIepUpPOBATh NOHATUSAMU: Jorapudm yucia, 1eCATUYHbIE U HaTypajbHbIe JOrapu(Msl.

ypaBHeHI/IH M HEpABCHCTBA:

MPUMEHSTh CBOMCTBA CTENEHH [UIsi MpeoOpa3oBaHUsl BBIPAXKEHHH, ONEPUpPOBATh
NOHATHUSAMHU: TI0KA3aTEIbHOE YPAaBHEHHUE M HEPABEHCTBO, pEIIATh OCHOBHBIE THIIBI
IIOKA3aTEJIBHBIX YPABHEHNU U HEPABEHCTB;

BBIMOJIHATH [PEe0Opa3oBaHUsl BBIPAKEHHWH, COAEp)KalMX Jiorapu(Mbl, ONEpUPOBAThH
HNOHATHSMMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO, peLIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB;

HaXOAWTb PEIICHUS IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATHAMH: CUCTEMA JUHEMHBIX YPAaBHEHUN U €€ pELIeHHE, UCIOIb30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH JJIS PELICHMSI IPAKTUYECKUX 3a/1ay;

HaXOAMTbH PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX YpaBHEHUN U



HEPABEHCTB;
MOJIEJIMPOBaTh pEallbHble CHUTYallud Ha S3bIKE airedpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M CUCTEMBI IIO YCJIOBHMIO 33Jauyd, HUCCIEN0BaTh IOCTPOCHHbIE
MOJIEJIU C UCIIOJIBb30BAHUEM allllapaTa aareOpsl.

QOyHKIUN U TpapUKH:

ONEpUPOBATh TMOHATHSAMH: IepUoauYecKas (YyHKUUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIWHU, HanOoJIbIIee W HaMMEHbIIee 3HaUYCHHUS (yHKIIUN
Ha IPOMEXYTKE, UCTIOIb30BaTh UX JJI UCCIIEOBaHUS (QYHKINHU, 3aJaHHOU IpaduKoM;
ONEepUpOBaTh  MOHATUSMM:  TpadUKH  TOKa3aTeabHOW,  Jorapupmuueckol  u
TPUTOHOMETPUYECKUX (QYHKUMH, H300paxkaTb MX HAa KOOPAMHATHOM IUIOCKOCTH U
WCITOJIB30BATh VISl pELICHUS] YPABHEHUN U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM IIOCKOCTH TrpadUKU JIMHEHHBIX YpaBHEHUH U
HCIIOJIB30BATh UX JJI PELICHUS] CUCTEMBI JINHEWHBIX YPaBHEHNN;

UCIIOJIb30BaTh Tpad