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HOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamMmma yueOHOTO Kypca «Anredpa U Hadajla MaTeMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs s obydaroruxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro TOCyAapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO
oOmero oOpa3oBaHus, C VY4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHUIA,
NPEeabABISIEMbIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAAUIUN POCCUHUCKOIO
oOpa3zoBaHus. Peanuzanus nporpamMMbl 0OECIIEUMBAECT OBJIAJACHUE KIHOYEBBIMU
KOMITETCHIIMSIMH, COCTABJISTFOIITIMU OCHOBY JIJII CaMOPA3BHUTHsI M HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIIUXCA.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYeCKOTO aHAIM3a» SIBISETCS OJHUM U3
HanOoJjiee 3HAYMMBIX B MPOrpaMMe CTapllield IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECIEYMBAET HMHCTPYMEHTAIbHYIO 0a3y MJii H3yYEHUsS BCEX
€CTECTBEHHO-HAY4YHBIX KYpPCOB, & C JIPYrol CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHUE Y4YalUXCs Ha YPOBHE, HEOOXOJUMOM [UIsl OCBOCHMS
KypcoB HH(OpPMATUKH, OOILIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllMecsl OBJIAJ€BAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKd, KOTopas GopMyIHpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKOM popMme.

Kypc anredpsl u Hayasl MaTeMaTUYECKOTO aHaAIM3a 3aKJIaJ(bIBAET OCHOBY JUIs
YCHELIHOrO0 OBJIAJAEHUS 3aKOHAMHU (U3UKH, XUMHUH, OHOJIOTUH, TOHUMAaHMS
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOM IKW3HH, [O3BOJSET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B IOBCEIHEBHOM KU3HHU. B TOXKe Bpemsi OBIaJcHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMH MaTE€MaTHYECKUMH KOHCTPYKLHSIMU
pa3BUBaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue u
aHaJIoruio, GopMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzyueHus
anreOppl M Hayajdl MaTeMaTUYeCKOro aHajn3a B CTaplied MIKOJie Yydyalluecs
IIOJY4YalOT HOBBIM OIBIT pPEUIEHUs NPUKIAAHBIX 3a1ad, CaMOCTOATEIBHOIO
IIOCTPOCHUSI MATEMAaTUYECKUX MOJEIEH pEeaJbHbIX CUTyalMd W HHTEPIIPETALUU
NOJIYYEHHBIX  PELICHHWM, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B MNPHUPOAE, HAYKE M B MCKYCCTBE, C BBIIAIOMIMMUCA
MAaTeMaTUYECKUMU OTKPBITUSMU U UX aBTOPAMM.

Kypc o6magaer 3HaYMTENbHBIM BOCIHTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIi
peann3yeTcsi Kak 4epe3 y4eOHbI MmaTepuai, crnocoOCTBYIOUIMM (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4yepe3 CHeHupUKy yueOHOU NesSTEIbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJOJKATEIBHOM
KOHIIEHTPAI[Mi BHUMAaHNs U OTBETCTBEHHOCTH 3 ITOJYYEHHBIN pe3yJbpTar.

B ocnoBe wmetomukum oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTo
aHaIM3a JEKUT JeATEIbHOCTHBIA MPUHIUI 00YUYEHUSI.

Crpykrypa Kypca «AnreOpa ¥ Hayaaa MaTeMaTUYECKOTO aHaJIN3a» BKIOYAET
CIIEIYIOINE CONEPKATEIBHO-METOANYECKUE JIMHUM: «YHCIIa U BBIYMCIICHUS,
«Dynkuun U rpadpukn», «YpaBHEHHs M HepaBeHCTBa»,  «Hauana
MaTeMaTU4ecKoro aHaiusza», «MHoxecTBa M JIorMka». Bce OCHOBHBIE
COZIEpPKATEIbHO-METOIMYECKUE JIMHUA H3Y4YaloTCsl HAa MPOTSHKEHUM JBYX JIET
oOydeHusi B CTapllel ILIKOJIE, €CTECTBEHHO JOIOJIHAA APYTr JIpyra U MOCTENEHHO
HACBHIIAACh HOBBIMM TeMaMu U pasjenamu. J[aHHBIA Kypc  SIBIIIETCS
MHTETPATUBHBIM, TIOCKOJIbKY OOBEIuHsAET B ce0e coaepKaHUE HECKOJIbKUX
MaTeMaTUYECKUX TUCHUIUINH: anredpa, TPUrOHOMETPUs, MAaTEMAaTUYECKUI aHAIIU3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBJIaaeBalOT BCE Ooiiee
MIMPOKUM MATEMaTUUYECKUM aIIapaToM, Y HUX MOCJIEI0BaTENbHO (POPMUPYETCS U
COBEPILICHCTBYETCS yMEHUE CTPOUTHh MAaTEMaTHYECKyl0 MOJENb peaJbHOU
CUTyallMM, TNPUMEHATh 3HAHMs, IOJy4YEeHHblE B Kypce «AareOpa M Hayana
MaTeMaTUYECKOr0 aHaJIN3ay, JJI PELIEHUsI CaMOCTOSATEIbHO C(HOPMYINPOBAHHOM
MaTEMaTUYECKOH 3aJ1a4M, a 3aTEM MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3ysbTaT.

ConepxarenpHo-MeTOaAMYECKas JIMHKAS «HUucna M BBIYMCIICHMS 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JECUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HayaTo B OCHOBHOM IKoJie. B crapiieil mikone ocoboe BHUMaHUE YIEISETCA
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJb30BaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIa, yMEHHE
PAalMOHAIBHO BBINOIHATE JEHCTBHS C HUMH, J€JaThb IPUKHUIKY, OLIEHHUBATh
pe3yabpTaT. OOyuaromuecss MONy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCJIaMH, 3alUCAaHHBIMM B CTaHAAPTHOU (Qopme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLEHUBAHMSI YNCIIOBBIX BBIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAINU3YETCS Ha MNPOTSKEHUU BCETO
oOydeHuss B CTapuiel IIKoJie, TOCKOJbKY B KaXIOM paslene MporpaMMbl
MPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anady. OOywaromrecs: OBIaeBaloOT
pPa3IMYHBIMM METOJIaMHU PEILUEHUsI LEJbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHHI,
HEPaBEHCTB U UX cucTteM. [loiryueHHbIe yMEHUS UCITONB3YIOTCS ITPU UCCIIEI0BaHNN
(GYHKIMI C TOMOIIBIO MPOU3BOJHOM, PEIICeHUH MPUKIAAHBIX 33734 W 3a/Jay Ha
HaXOXJICHWE HauOONbIIMX W HAUMEHbUIMX 3HaueHud QyHkuuu. [lanHas
colepkaTelnbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMHpPOBAHUE YMEHHM
BBIMOJHATh pacdy€rsl Mo (opmynaM, MpeoOpa3oBaHUs LEJbIX, PALUOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKECHHI, a TAK)KE BBIPAXKEHUH,



coJiep)KalIiuX CcTerneHu U jorapudmel. braromaps u3zydeHuio anredpanyeckoro
MaTepualia MPOUCXOIUT  JajbHEHIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yydaluxcsi, (OPMUPYIOTCS HABBIKH JI€yKTUBHBIX
paccyxJieHud, pabOThl €  CHUMBOJIbHBIMU  (opmMamu,  MpeacTaBICHUS
3aKOHOMEPHOCTE M 3aBHCHMOCTEd B BHUJAE PABEHCTB M HEpPaBEHCTB. Airedpa
npeniaraeT A(QQEKTUBHbIE MHCTPYMEHTBHI [UIsI PEIHICHHUS MPaKTHYECKHX U
€CTECTBEHHO-HAYUYHBIX 3aJlay, HArJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKA HAYKU.

CopepxarenpHo-MeTou4eckass JUHUS «DyHKIUU U TpaduKm» TECHO
MEPEIUIETAETCS C APYTUMHU JIMHUSIMHU Kypca, OCKOJBKY B KAKOM-TO CMBICIIE 3aJaET
MOCJIEIOBATEIBHOCTD U3y4YeHUs MaTepuaia. N3yuenue CTENEHHOI,
NOKa3aTeNbHOM, JIOTapU(PMUUECKONH U TPUTOHOMETPUUYECKUX (PYHKIIUM, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUU U1 pelIeHUs 3aja4 U3 JPYTuX y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIU30M,
TaK U C PEIICHHUEM YpaBHEHHH M HepaBeHCTB. [Ipu 3Tom OO0JbIIOE BHUMaHHUE
yaensercss (OpMUPOBAHUIO YMEHHS BbIpakaTb (POPMYJIaMH 3aBUCUMOCTH MEXY
pPa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBAaTh MOJIyYeHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Tol couepKaTeIbHOW JIMHUM HAIleJIeH Ha pPa3BUTHUE YMEHUI
¥ HaBBIKOB, TIO3BOJISIIONIMX BBIPAXKAaTh 3aBUCMMOCTH MEXIy BEIMYMHAMHU B
paznuyHOil (hopMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero uzyudenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama maTeMaTHYeCKOTO aHalW3a» TMO3BOJISIET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3ajad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEAOBATh U
cTpouTh Tpaduku (YHKIUNA, ONpENensiTb HX HaWOOJbIINE W HAUMEHbIIIHE
3HAYEHUS, BBIYUCIATH TUIOMAAN (UTYP U OOBEMBI TeN, HAXOIUTh CKOPOCTH H
yCKOpeHHusi TmpoueccoB. JlaHHas cojaep)KaTenbHash JHMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUSI MaTEeMaTHYECKUX MOJEJIed pealbHbIX CHUTYaIHi,
HaXOKJICHUSI HAWIYYIEro PEIIeHHs B MPHUKJIAAHBIX, B TOM YHCJE COIUAIBHO-
HSKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMU MAaTE€MaTHYECKOrO aHallu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIrO, (POPMaJIbHO-IOTHYECKOTO U KPEATUBHOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh MPOSBIICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE U HCKyccTBe. OOydaromuecss Yy3HalOT O
BBIIAIONIMXCST PE3yJbTaTaX, MOJNYYCHHBIX B XOJE pPa3BUTHS MaTEeMaTHKU Kak
HayKH, U UX aBTOpax.

CopepxxarenpHO-MeTOIMYeCKas JIUHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBAILEHA  3JEMEHTaM TEOPHUM  MHOXECTB. TeOpeTHKO-MHOXECTBEHHBIE
MpeCTaBICHHUs] TPOHU3BIBAIOT BECh KypC MIKOJIHHOW MAaTEMaTUKU M MPEeIaraioT



Ham0OoJee YHUBEPCATBHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
IPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHYECKUE IAUCLMUILIMHBI B €IUHOE
nenoe. [1oaToMy BaXKHO JaTh BO3MOXHOCTH IIKOJBHUKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI $I3bIK COBPEMEHHOM MAaTEMaTHKU M MCIIONb30BaTh €ro Jyisl
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «Anrebpa u Hayaia MaTeMaTHUYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKk)kK€ OCHOBbl ~MAaT€MAaTHYECKOTO0  MOJEIUPOBAHUSA, KOTOpPbIE MPHU3BAHBI
c(OpMHUPOBATH HABBIKU IIOCTPOEHUS MOJIEIEN peabHbIX CUTyalUi, UCCIEIOBAHUS
ATUX MOJENENW C MOMOIIBIO ammapara aiaredpbl U MaTEMAaTHUYECKOTO aHajiu3a U
WHTEPIPETALNH OJyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETCHBI B KayKIbIi
U3 pa3JeNnoB POrpaMMBbl, IOCKOJIBbKY BECh MaTepUai Kypca IUPOKO UCIIOIb3YETCs
JUTSl peleHusl MPUKIAaHbIX 3a1a4. [Ipu pemeHun pealbHbIX NPaKTUYECKUX 3a7ad
ydaliecsl pa3BHBalOT HAOIIOAATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsi, MCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETU3UPOBATH
npobsnemy. JlearenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJ1a4 OpraHU3yeTcs B IPOLECCE M3YUYEHMs BCEX TeM Kypca «Anredpa M Hadana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha HM3y4YeHHE Kypca aireOpbl M Hadal MaTeMaTHU4eCKOro
aHann3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a ABa rojga ooyuenust — 170 gacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yucsia M BBIYUCTICHUA

Panmonaneupie uyncia. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI,
OecKkOHEUYHBIE  MepUoauYecKue apoou. Apudmernyeckue  omepauud ¢
palMoOHAILHBIMU YKCIIaMU, TPeo0pa30BaHUs YHCIOBBIX BhIpakeHUi. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJbHOM KU3HMU.

JlelictBuTenpHplE 4HWcia. PanMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre omnepanuu ¢ JAeUCTBUTENbHbIMUA unciaaMu. [IpuOnmxEéHHbIE
BBIYMCJICHUS, IIPABUIIA OKPYIJICHUS, IIPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenp ¢ uwenbiM  nokasareneMm. CraHpaptHas ¢opMa  3amucu
NEUCTBUTENBHOTO uMcia. Mcmosb3oBaHue moaxonsiie  Qopmbl  3amucu

JNEUCTBUTENBHBIX YUCEN JUIS PEIICHUS NMPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS
JAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypallbHOM  crteneHu.  JleictBus  C
apu(PpMETUYECKUMH KOPHSIMH HATYPaJIbHOW CTEIIEHHU.

CuHyC, KOCMHYC U TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
APKTAHI'€HC YHUCIIOBOIO ApTryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa u TOX1eCTBEHHbIE IPEOOPa30OBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPHUUYECKHE (POPMYJIBI.

YpaBHeHHEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelieHHe HEPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue nenbix U IpoOHO-pallMOHANIbHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHHM.

[IprMeHeHEe ypaBHEHU U HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3a/1a4
Y 33J1a4 U3 Pa3IN9HbIX 00J1acTe HAYyKHU U PEATbHON KU3HH.

DyHKIUMU U TPAPUKHU

Oynkius, crnocoObl 3amanus (yHkiuu. [paduk  dyHkuuu. BzaumHo
oOpaTHbIe (PYHKITHH.

OO6nactb omnpenesaeHUss ¥ MHOXKECTBO 3HaueHU (yHkuuu. Hymm QyHkiuu.
[TpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIEC M HEUETHBIE PYHKIUU.

Crenennas (pyHKIHA C HATYpaJbHBIM U LIEJbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0if CTENeHu.



TpuronoMmerpruueckass OKpPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauvana maTtemaTH4eckoro anajansa

[TocnenoBarenbHOCTH,  CIOCOOBI 3a/1aHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MTOCJIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTPECCUU. becKoHeuHO yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOIICH reOMeTpUUYECKOM
nporpeccur. Dopmysia CIOXKHBIX MPOLEHTOB. Mcmoiab30BaHUE MPOTPECCU IS
pelIeHMs pealbHbIX 3a/1a4 MPUKIAJHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

MHoOk€eCTBO, omepauuu HaJ MHOXecTBamH. Jlnarpammbl Ounepa—BeHHa.
[IpuMmeHeHne TEOPETUKO-MHOXKECTBEHHOTO allfapara Jid OMNHCaHUS PEaIbHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX TPEAMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KIACC

Yuciia v BBIYUCICHUSA

HatypanbeHble u nenslie ynucna. [Ipu3Haky 1eIMMOCTH LEJIbIX YHCEIL.

CrernieHb ¢ pallioOHAJIBHBIM TTOKa3zaTesaeM. CBOMCTBa CTEIECHHU.

Jlorapudm uncna. JlecaTuunble U HaTypajgbHbIE JTOrapu(MBbI.

YpaBHeHMs 1 HEPAaBEHCTBA

[IpeoOpazoBaHue BbIpaXKEHH, COAECPIKAITUX JOTrapUPMBI.

[IpeoOpa3oBaHre BBIpRXKEHUHN, COAEpXKAILIUX CTENEHH C palMOHAIbHBIM
MIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble ypaBHEHUS] 1 HEPABEHCTBA.

Jlorapupmuueckne ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUM. PellieHne npukIIaaHbIX 3a/1ad ¢ MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH pallMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHnue  ypaBHEHMH, CUCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/ad W 3a/Jad U3 Pa3M4yHbIX o0JacTeil HayKu M peasibHOM
AKU3HH.

DyHKIUMU U TPAPUKHU

Oynkrusa.  [lepuoamueckue  pynkmuu. IIpoMexxyTku  MOHOTOHHOCTH
¢ynkun. MakcumyMbl U1 MUHUMYMbI (GyHKIuU. Haunbonbliee m HauMmeHblee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE.

TpuronomeTtpuyeckue  (QyHKIMHM, HMX CBOWCTBA U  TIpadHKH.

[TokazarenpHas u orapupmudeckas QyHKIIMH, UX CBOWCTBA U IpauKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7S PEIICHUS] YPAaBHEHUN U JMHEWHBIX
CUCTEM.

Ucnonp3oBanne rpadukoB GYHKIUNA I WCCIACAOBAHHS TIPOILIECCOB H
3aBHCHMOCTEH, KOTOpbIE€ BO3HHUKAIOT NMPHU PEHICHUM 3a1ad U3 JIPYTHX y4eOHBIX
IPEIMETOB U PEAIIBHON KU3HH.

Hayana MmaTeMaTH4€CKOro aHAJIM3A

HenpepriBHble pyHKIIMHU. MeTO HHTEPBAJIOB JIJIs pEIICHNS HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuyeckuit W (QU3MUECKHA  CMBICH
IIPOU3BOJIHOM.

[IpousBogubie  sieMeHTapHBIX  GyHKIuH.  DopMmynsl  HaAXOXKACHUA
IPOU3BOAHON CyMMBI, IPOU3BEAEHUS U YaCTHOTO (PyHKLIUHA.

[IpumeHeHne MpOU3BOJHON K MCCIIEAOBAHUIO (PYHKIIMM HAa MOHOTOHHOCTb U
sKkcTpeMyMbl. Haxoxxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIMHA Ha
OTpe3Ke.

IIpuMeHeHrne TPOW3BOMHOM Ul HAXOXACHUS HAWIY4YIIEro pELICHHS B
OPUKJIAJHBIX 3aJadax, Ui OIPEAENIEHHs CKOPOCTH IIpoliecca, 3aJaHHOIO
dbopmyoii umu rpaduKoMm.

[IepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNHurerpan, ero reoMeTpuyeckuii W (Qu3nyeckuii cMbici. Beruncienue
uHTerpana no gopmyne Hetorona—Jleitouuia.



IINTAHUPYEMBIE PE3YJIbTATHI

OcBoenne yueOHOro mpeamera «MaTemaTuka» TOJDKHO OOecTieunBaTh
JIOCTUKEHNE Ha YPOBHE CpeHET0 00Iero 00pa3oBaHusl CIEAYIOMIMNX JIUYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl YYEOHOro mMpeaMera
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O YJIEHA POCCHMCKOro OOIecCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM,
npoLeayp TpaxkIaHCKoro ooOmecTtBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMOJECHUCTBOBATh C COLMAJIBHBIMH MWHCTUTYyTaMH B COOTBETCTBUM C HX
GYHKIUSMHA U HA3HAUYCHHUEM.

[TatpnoTryeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXTAHCKON UJACHTUYHOCTH, YBAXKEHHUS K
MPOLIJIOMY U HACTOAIIEMY POCCUMCKOW MAaTEMaTHKH, IEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI,
K HWCIOJB30BAHUIO JTHUX JOCTHIXKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOrO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO Oy ayIIETo.

DCTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHnH, pacCyKIeHUN;
BOCIIPUMMYHUBOCTHIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3n4ECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS TPUMEHATh MATEMAaTUYECKHE 3HAHHS B
HWHTEpecax 30pOBOTO M 0€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3I0POBbBIO (3710pOBOE€ TMUTAaHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJsipHas dusnueckas AKTUBHOCTb); (bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CHOPTHUBHO-03J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocruTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuuHbM  cepam  MpodecCHOHANIBHON  NIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieii mpodeccnn © peamu30oBBIBAaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OO0pa3oBaHHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
yYacTHUIO B PEUICHUH MTPAKTUIECKUX 33729 MaTeMaTHUECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKONW KYJIbTYPhl, MOHUMAHUEM BIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSHHE TMPHUPOAHOU M COIMATBHON
Cpempl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJOTHYCCKUX  IMPOOIIeM;
OpUEHTallueld Ha TPUMEHEHUE MaTEeMaTHYECKUX 3HAHUMW JJIA pEIIeHHs 3a7ad B
0o0JlaCTU  OKpyXarolel CcpeJbl, IJIAaHUPOBAHHUS TOCTYIKOB U OIIGHKH HX
BO3MOYKHBIX TTOCJICICTBHM JIJIST OKPYIKAOIICH CPEIbl.

[{leHHOCTH HAYYHOTO ITO3HAHMS:

c(hOPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAYKH ©  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTeMaTHUYeCKOW HAayKH KakK c(hepbl YeTOBEYECKON IeATEIHbHOCTH, 3TaloB ¢
Pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUS IMBWIM3AIMHM; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKH W MaTeMaTUYeCKOW KyJIbTypOodW KaK CpEJCTBOM TO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYI0 M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHIVUBUyJIBHO U B TPYIITIE.

METAITPEAMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS TPOTPaMMbl Y4EOHOTO TpeaMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetCBUAMU.

1)  Vuueepcanrvmvie  nozmasamenvhwvie  Oelicmeus, — obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o0yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUS  OKpyJcarowe2o  mMupa;  NpuUMeHeHue  J02U4ecKux,
ucciedo8amenbCcKux onepayuii, ymeHut pabomams ¢ uHgopmayueti).

bazoBslie lornuecKue 1eNCTBUS:

e BBISBJSITh U XapaKTEPHU30BATh CYIIECTBEHHbBIC MIPU3HAKA MAaTEMaTUYECKHUX
O00BEKTOB, TOHATUN, OTHOIICHWW MEXIy MOHITHAMU; (DOpMyIupoBaTh
OmpeNeNeHUs]  MOHATUN, yCTaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIMU, OCHOBAaHUS s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOJMMOTO aHAIN3a;



BOCIPUHUMATh, (OPMYyJIHMpPOBaTh U  MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE W OTPULIATENbHBIC, €AMHUYHBIC, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
MpoTUBOpEYHsl B (akTax, HaHHBIX, HAOMIOJEHUSAX M YTBEPKICHUSAX;
npemjaratb  KpUTEpPUM  JUIl  BBIIBICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEUHH;

JIeNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTebCTBA MaTeMaTHYECKHX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BBICTPAUBATh apryMEHTALIHIO,
OPUBOJAUTH HPUMEPHl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJbL;

BBIOMpATh CMOCOO penieHus ydyeOHOMl 3ajgauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBHIOMpaTh Haubonee MNOAXOMAMMI ¢ Y4ETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrie nccnenoBaTenbCKue EUCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
(opMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME NPOTUBOpEUUE, MpoOIEMY,
yCTaHaBIMBAaTh HMCKOMOE€ W  JlaHHOE, (POPMHUPOBATH  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
0o0BbEKTa, SBJIECHUS, MPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOSATENbHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJIbTaTaM
NPOBEAEHHOTO HAOJIOJIEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000LICHUN;

IPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCa, a TAKXKE BbIJIBUTATh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHSIX.

PaboTa ¢ nundopmarueii:

BBISBJIATH eUUUTH MHOOPMALUY, AAHHBIX, HEOOXOJUMBIX IJIsl OTBETa
Ha BOIIPOC U ISl PELICHUS 3a/1a4H;

BbIOMpaTh ~ MHGOPMALMIO M3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUIOB U POPM MpEACTABICHHUS;

CTPYKTYpPUPOBAaTh MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WIITIOCTPUPOBATH IpapuUeCcKy;



e OILICHUBATH HaJEKHOCTD uH(bopMaIun 1o CaMOCTOSITEILHO
c(hOpMYJTUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanbhvie KOMMYHUKAMUGHbBlE  OclCmsus, 0Oecneyusaom

CPHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YYATOUWUXCAL.

Oo6mienue:

e BOCIPUHUMATH U (POPMYIHPOBATH CYXKIEHUSI B COOTBETCTBHH C
YCIIOBHSIMU M TEJISIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS II0
XOJy pEeIICHUS 3a/1a4l, KOMMEHTHUPOBATh ITOTYYEHHBIN pe3yJIbTaT;

e B X07¢ 00CYXJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
MpoOJIEMBI, perIaeMOi 3a/1auM, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXICHHS C CYXACHHSAMH JPYTHX
YYaCTHHKOB JUaiora, OOHapy>KWBaTh Pa3IMdde W CXOJCTBO ITO3HIIHHA;, B
KOpPpEeKTHOU popMe popMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS,;

e IPEACTAaBIATH  pe3ydbTaThl  pELICHUS  3a4aud,  OKCIEPHUMEHTA,
UCCIEOBAaHMs,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  opmar
BBICTYIUICHHUS C YYETOM 3314 NMPE3EHTALIMN U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyITHUYECTBO:

e IOHMMAaThb W  WUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUAYATBHON pabOThI MPHU PEIICHNH Y4eOHBIX 3a/1a4; MPUHUMAThH 11eIb
COBMECTHOM JeSATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, pactipeAensTh BUAbI padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;

e y4acTBOBaTh B IpyNmNoBBIX (hopMax paboThl (00CykKAeHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI U
KOOPAUHUPOBATh CBOM JIEHCTBUS C JPYI'MMM WIEHAMH KOMaH/bI;
OLICHMBATh KAayeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanonvie  pezynamuenoie oeticmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranuzanusi:

COCTABJISITh TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pelieHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATH BApUAHTHI pEIICHUH ¢ y4€TOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH I[IO3HABATEIBHOW peIEKCMH KaK OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CMOCOOAMH  CaMONpPOBEPKH, CAMOKOHTPOJS —Mpolecca U
pe3yJibTaTa pelieHs] MaTeMaTU4YeCKOM 3a/1auu;



e TMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPHU PELICHUU
3a71a4d, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEU M YCIOBHSIM, OOBICHITH
MPUYHMHBI JOCTUKEHUS WM HEJIOCTH)KEHHS pPEe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OIIUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTo Kypca «Anredpa U Hadaia MaTEeMaTHUECKOTO aHAIIA3a»
Ha YPOBHE CpPEAHEro oO0uiero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTHKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTeNbHBIX Pe3yIbTaTOB:

10 KJIACC

Yuciia v BBIYUCTCHUS

OnepupoBarh MNOHATHSAMHU: PAUUMOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IECATUYHAsA 1pOOb, TPOLICHTHI.

BeimonuaTe  apudMeTHyEeCcKHEe — OMepaldd C  PAlMOHAJIBHBIMU U
JEUCTBUTEIBLHBIMHU YHUCIAMU.

BoinonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIOJIB3YS MpaBUiia OKPYTJICHHUS,
JIeNIaTh IPUKUJIKY U OLIEHKY Pe3yJIbTaTa BBIYMCIICHHMN.

OnepupoBarh MOHATUSMU: CTENEHb C LENBbIM IOKa3aTelieM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENBHOTO 4MCJIA, KOPEHb HATypalbHOM CTENECHH;
MCIIOJIb30BaTh MOAXOIAULYI0 (DOpMY 3alucy NEUCTBUTENBHBIX YHCEI TSl peICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CHHYC, KOCUHYC M TAHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3alIMCh POU3BOJIBHOIO yTIiia yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUU.

YpaBHeHUS ¥ HEPABEHCTBA

OnepupoBarh MOHATHUSMU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BoinonHsaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHHM W pellaTh
TPUTOHOMETPUUYECKHUE YPABHEHHUS.

BoinmonusaTe mpeoOpa3oBaHUs LENBIX, PAlMOHAIBHBIX U HPPALUOHATIBHBIX
BBIDA)KEHUA W pelaTh OCHOBHBIE THINBI  LENbIX, PAlUOHAIBHBIX H
MPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA IS PELIEHUS MAaTEMaTUYECKUX 3a/1a4
1 337a4 U3 Pa3IMYHBIX 00acTel HAYKHU U PEaJIbHOM JKU3HU.



MonennpoBaTh peaibHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXECHUS, YpPAaBHEHUS, HEpPaBEHCTBA II0 YCJIOBHIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM allrapaTa ajareopsbl.

DOyHKUUM U TPaPuKu

OmnepupoBaTh MOHATHAMH: (YHKIHS, CIIOCOOBI 3alaHus (PYHKUIWHU, 001acThb
ONpeseNieHUus] U MHOXECTBO 3HAueHUN QYHKIUH, rpa@uk (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaThb TOHATUSAMU: UYETHOCTb M HEYETHOCTh (QYHKIUH, HYIU
(YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMHN U1 pEILICHUS] ypaBHEHUIA.

CtpouTh U 4HUTATh TpaUKU JIMHEWHON (PYHKUMHU, KBaIPATUUYHON (PYHKUUH,
CTENEHHOW (PYHKIMU C LEIBIM IMOKA3ATEIEM.

Ucnonb3oBath rpaduku ¢GyHKIUNA 7  KCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN MpU pPElIeHUH 3a/a4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU; BbIpaXXaTh (POpMyJIaMHu 3aBUCUMOCTH MEKy BEJIMYMHAMU.

Havana maremMaTH4eckoro anajamsa

OnepupoBarh MOHATUSAMH: TOCIEAOBATEIBHOCTh, apudmeTnueckas u
reOMETPUYECKasl MPOTPECCUMN.

OnepupoBarh TMOHATUAMH: OECKOHEUHO YOBbIBaoIlasg TIeOMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO yObIBatOIIE reOMETPHUUECKOU MPOTrPECCUH.

3aaBaTh OCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTPECCUI ISl PEILICHUS
pealIbHBIX 3aJa4 MPUKJIAJHOTO XapakTepa.

MHosKecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPALIUU HAJ] MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar sl  ONUCaHUus
peaJIbHbIX MPOLECCOB M SBJICHUHM, MpPU PEIIEHUH 3a7ad U3 APYrHX Y4eOHbIX
MPEAMETOB.

OnepupoBarb  MOHATHUSIMHU: ONpeJeNieHre,  Teopema,  CIEeACTBUE,
J0Ka3aTeJIbCTRO.

11 KIIACC

Yucia ¥ BLIYUCIEHUS

OnepupoBaTh TMOHATUSMHU: HaTypajdbHOE, IEJI0€ YHCIO; HCIOIb30BaATh
NPU3HAKU JICJIMMOCTH LEIBIX YHCEN, PA3JI0KEHUE YHCJIAa Ha MPOCThIE MHOXKUTEIU
IUT peIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIlMOHATIBLHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(M UYWCIa, NECATUYHBIE W HATypajlbHbIC
Jgorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBAa CTENEHW [UIsl MPeoOpa3oBaHHUA  BBIPAKECHUIA;
ONEPUPOBATh NMOHATUAMM: ITOKA3ATEIBHOE YPABHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUsl  BBIPAXKEHMH, COJEp)KalUX JIOTapu(Mbl;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHNE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JJOTApU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

HaxomuTe pemeHus nOpOCTEUIIMX TPUTOHOMETPUYECKHUX HEPABEHCTB.

OnepupoBarh MNOHATHSMHU: CUCTEMA JIMHEWHBIX YPAaBHEHHUU U €€ pPEIICHHE;
UCII0JIB30BATh CUCTEMY JIMHEMHBIX YPABHEHUH ISl pELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTe penreHnss NpocTENIIMX CUCTEM U COBOKYITHOCTEW PAllMOHATBHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh peajibHble CHTyalldd Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIPDQXKCHHUsI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3a/JayH,
MCCJIE0BATh MOCTPOECHHBIE MOJIETH C UCOJIB30BAHUEM aapara aareopsl.

DOyHKUMU U rpaduku

OnepupoBarh  MOHATHUSAMH: TEpUOAUYECKas  (PYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMa (YyHKUMH, HaAuOOJbIIee H
HavMEHblllee 3HAauYeHUs (YHKIMM Ha MPOMEKYTKE; HCIONb30BaTh X IS
uccienoBanus QyHKUIWHU, 3aJaHHOM TpaduKoM.

OnepupoBaTh MOHATHAMH: TpapUKU MOKA3aTEIbHOM, JIOTapUPMUUECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300pakaTb UX HAa KOOPAMHATHOM IJIOCKOCTH U
HCIIOJIB30BaTh ISl PEIICHUSI YPABHEHUN U HEPABEHCTB.

N300paxatb Ha KOOPJAWHATHOM IMJIOCKOCTH TpaUKu JTUHEHHBIX YpaBHEHUU
Y YICIIOJIB30BaTh UX JUISA PEUICHUS CUCTEMBI IMHEUHBIX YPABHEHUM.

Hcnons3oBath rpaduku (QYHKUMA JUIsI HMCCIEAOBAaHUS MPOLIECCOB MU
3aBHUCHUMOCTEH U3 APYTUX y4eOHBIX AUCLIUILINH.

Hayajia MaTeMaTH4eCKOIo aHAIM3a

OnepupoBarh NOHITUSMU: HENpepbIBHAS (QYHKIMS; MPOU3BOAHAS (DYHKIIMH;
MCIIOJIH30BaTh TEOMETPUUYECKUM M (PU3UUECKUI CMBICI MPOU3BOTHOM JJI pelIeHUs
3aaad.

Haxonutb npou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIATH POU3BOIHBIC
CYMMBI, IPOU3BECHUSI, YACTHOTO (DYHKIIUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl UCCIIEIOBAHUSA (PYHKIIMM HA MOHOTOHHOCTD
Y 3KCTPEMYMBbI, IPUMEHSTH PE3yJIbTaThl UCCIIEIOBAHUS K IIOCTPOSHUIO TPapUKOB.

Hcnonp30BaTh NpOU3BOAHYIO I HAXOXKJICHHMS HAWIYYIIETO PEIICHUS B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a4a4ax.

OnepupoBaTh MOHATUSAMU: IE€PBOOOpa3Hasi W  UHTErpajl; I[OHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICIT UHTErpaJa.



Haxonuts mepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITUH; BRIYUCIISTh WHTETPAI
o ¢opmyiie Herotona—JleliOnuia.

Pemate mpukiagHbie 3aa4d, B TOM YHCJIE COIHAIBHO-DPKOHOMHYECKOTO U
(u3nYeCcKOro Xxapakrepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaudecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHyeck
ue padoTsl

JIeKTPOHHbIE
(uudposrbie)

o0pa3oBaTeIbHbI

e pecypcsl

CHHCOK HTOTOBBIX
JIAHUPYEMBIX
pe3yJabTaToB ¢
yKa3aHUueM 3TANoB
ux ¢popMUpOBaAHUS

Cnoco0 oneHKn
HTOI'OBBIX
JIAHUPYEMBIX
pe3yJIbTaToOB

MpmnoxecTBa
palMOHAIBHBIX U
IEUCTBUTEIBHBIX
yucen. PammonansHbIe
yYpaBHEHUS U
HEpaBEHCTBA

14

https://resh.edu.ru

/subject/lesson/47
30/start/149073/

OnepupoBarb
MOHSATUSIMU:
panroHaIbHOE u
NEHCTBUTENBHOE
YHCII0, OOBLIKHOBEHHAS
U JIeCITUYHas 1po0b,
IIPOLIEHTBHI.

BrimosnHsaTh
apupMeTHIECcKue
orepanuu C
panoHaIbHBIMU "
JEeHCTBUTENbHBIMU
YHUCIIaMHU.

BrimosnHATh
npuOIMKEHHBIE
BBIYHCIICHUS],
WCIIONIb3Yys  TpaBuia
OKpYyIJIeHUs, JienaTh
MPUKHUJIKY U OIEHKY
pe3yJnbTara
BBIYMCIICHHM.

OnepupoBarb
MOHSTUSMH: CTETEHb

KonTponbHas
pabota, yCTHBIH
OIIPOC, pelIeHHe
PaKTHUKO-
OpPUCHTUPOBAHHBI
X 3a1ad4,
TECTUPOBaHHE B

¢dopme EI'D



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

c [ETBIM
MOKa3aTeseM;
cranmapTHas  (opma
3amnucu
NEUCTBUTEILHOTO
qHCIa, KOPCHb
HaTypaJIbHOU
CTETeHH;
UCIIOJIb30BATh
MOIXOJAIYI0 (hopMy
3aMucH
JNEHCTBUTENBHBIX
Yycen IS pPelIeHUs
MPAKTUYCCKUX  3a7ad

" MIPECTaBICHUS
JTAHHBIX.
Onepuposatb

IMOHATHUAMMU CHHYC,
KOCHMHYC W TaHI'CHC
IMPOU3BOJIBHOT'O YTJIa,
HCIIOJBb30BAaTh 3aIIUCh
IMPOU3BOJIBHOI'O  yTJIa

yepes oOpaTHbIe

TPUTOHOMETPHUYECKHUE

GbyHKIUY.

OnepupoBatb KourposnbHas
OyHKIHK U TPAQUKH. MOHATHAMU: (PYHKIHMs, | PaboTa, yCTHBINA
CreneHs C 1ENbIM https://resh.edu.ru | cmocoObI 3aJlaHus | OIPOC, PCIICHUC
MoKasaresieM ¢dbyHKIIUY, obmacTp | TMPaKTHKO-
OPHUCHTUPOBAHHBI

ONpEACICHUS u



https://resh.edu.ru/

MHO>KECTBO 3HAYECHUU
byHKIHH, rpaduk
(GyHKLMH,  B3aMMHO
oOpaTHbIe PYHKLINH.

OnepupoBarb
HOHATUAMM: YETHOCTh
u HEYETHOCTD
byHKIUH, HYJIU
byHKIUH,
IPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonws3oBars
rpaduku byHKIMI
IS peleHus
YPaBHEHUM.

Crpouts u
YUTATh rpaduku
JAUHEHHOUW  (yHKIMH,
KBaJpaTUYHON
(GYHKIUM, CTENEHHOU
GYHKIMH ¢ LENbIM
IOKa3aTeseM.

Hcnonws3oBars
rpaduku byHKIMI
ISt HCCIIEI0BaHUS
IIPOLIECCOB u
3aBUCHMOCTEN pu
peleHnn  3amav4 U3
OpyTHUx y4eOHBIX
peIMETOB u
pEabHOM JKU3HH;

X 3a1ad,
TECTHPOBAHUE B
dhopme EI'D




BBIpaXKaTh KontponsHas
ApudmeTrnaeckuii nttosJrech.ed hopmymamu pabora, yCTHBI#
N ttps://resh.edu.ru
KOPEHb N—OM CTETEHH. / E, /I /55 3aBUCHMOCTH  MEXJy | ONPOC, pCHICHHC
subject/lesson MpaKTUKO-
WppanmonansHeie 18 BeIMIHHAMA. P
69/conspect/15926 OpUEHTHPOBAHHBI
YpPaBHEHUS U
2/ X 3a71a4,
HepaBeHCTBa TCCTUPOBAHUC B
dhopme ET'D
BBIpa)KaTh KontponbHas
hopmymamu pabora, yCTHBIH
Dopmyisl . https://resh.edu.ry | 3ABUCUMOCTH  MEXy | OMHPOC, peluetue
Tpuronometpuu. Tpuro ) TPaKTHKO-
22 /subject/lesson/63 | BEAMINHAMH. P
HOMETpPHUYECKHUE OPHEHTHPOBAHHBI
14/start/199928/
ypaBHEHUS X 3aj1a4,
TCCTUPOBAHUC B
¢dopme EI'D
OnepupoBathb Kontponbhas
MOHATUSMU: pabota, yCTHBIH
I0CJICIOBATEILHOCTD, OIPOC, peIICHUE
apudmeTnyeckas u MPaKTHUKO-
reoMeTpuyecKas OpPHMEHTHPOBAHHBI
MIPOTPECCUH. X 3a7a4,
https://resh.edu.ru OnepupoBarthb TECTHPOBAHHUE B
ITocnenoBarenbHOCTH U i
5 /subject/lesson/52 HOHSTUAMHU: dopme EI'D
MPOTrpeccuu .
23/main/326721/ 0ECKOHEYHO
yOBIBaroIIast
reoMeTpuyecKast
nporpeccus, Cymma
OCCKOHEYHO
yOBIBAIOIIICH

reoMEeTPUUYECKOU



https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/

MIPOTPECCHH.
3agaBaTh
MOCJIeI0BATEIbBHOCTH
PasTHIHBIMA
cIocob0aMu.
Hcmonp30BaTh
CBOMCTBa
MOCJIEIOBATEILHOCTEH
U MpOTpeccuil s
pCHICHI/ISI peaJ'H)HbIX
3a/1a4 MPHUKIaTHOTO

Xapakrepa.
[ToBTOpEHHE,
0000111eHHE, 3 1
cHUCTEeMaTH3aIUs
3HAHUU
OBILIEE KOJIMYECTBO 68 4 0

YACOB I1O ITPOTPAMME




11 KJIACC

KosimyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (uudposbie)
n/n NPOrpaMMmblI Bcero Komrpoarrsie | Mpaxrirecke o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypesI
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTEJIEM.
1 [TokazarenbHas pyHkuus. [lokasarensHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmmueckas QyHKIHS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBeHCTBa
4 IIpousBoaHas. I[Ipumenenne npon3BoIHON 24 1
) WuTerpan u ero npuMeHeHust 9
6 Cucremsl ypaBHEeHUI 12 1
7 HatypanbHble 1 1ienbie uncia 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 5
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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