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IMOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa u Havajga MaTEMaTUHIECKOTO
aHanmm3a» 0a30BOTO ypoBHs st oOyuaronuxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeiepanbHOT0 rOCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA CPETHETO
oOmero oOpa3oBaHHsd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OpEeIbABISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPAIUIMM POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHIEUYHMBAET OBIAJICHUE KIFOYCBBIMU
KOMIIETCHIIUSIMH, COCTABIIIOIIMMU OCHOBY JUISI CaMOpPa3BUTHS U HEMPEPBIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTU O0YHAIOIIUXCSL.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajga MareMaTHYE€CKOTO aHalu3a» SIBISETCS OJHUM W3
HamOoJjiee 3HAYMMBIX B MPOrpaMMe€ CTapuIed IIKOJbI, MOCKOJbKY, C OJHOMU
CTOpOHBI, OH OO€CIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y I HU3y4deHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C APYrOl CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIICHUE YyYallluXCsl Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (opMyIupyeT CBOU JOCTIKCHHSI B MAaTEMaTHIECKOU opme.

Kypc anreOpel 1 Havan MaTreMaTHYE€CKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCHENIHOTO OBJAJICHUS] 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHUH, TOHUMAaHUSA
OCHOBHBIX TEHJICHIIMMA HSKOHOMUKM M OOIIECTBEHHOM IKWU3HH, IO3BOJISET
OpPUEHTUPOBATHCSA B COBPEMEHHBIX HUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIIOJB30BaTh UX B ITIOBCEIHEBHOM XKU3HHM. B TOXKE Bpems OBIaJCHUE
aOCTpaKTHBIMU U JIOTHUYECKH CTPOTUMH MAaT€MAaTHUYECKHUMH KOHCTPYKIMSIMHU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTD
YTBEPKJICHUS, UCTIOIb30BaTh 0000IEHNE U KOHKPETH3allMI0, a0CcTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzydyenus
anreOpbl M HaYall MaTEMaTHYECKOTO aHajin3a B CTaplied IIKOJEe YdJarluecs
IOJy4arOT HOBBIM ONBIT PEUICHHWS MPUKIAIHBIX 33Ja4, CaMOCTOSATEIBHOIO
MIOCTPOCHUSI MAaTEMaTHYECKUX MOJEJIEN pPEaNbHBIX CHUTyallMii M WHTEpPHpETaluu
MOJYYEHHBIX  PEIIEHUM, 3HAKOMATCA C  MNpUMEpaMHM  MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B MNPUPOJAE, HAYKE M B HCKYCCTBE, C BBIJAIOMIMMUCA
MaTeMaTU4eCKUMHU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc obnagaer 3HAUYMTEIBHBIM BOCHUTATEIHHBIM TMOTECHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 y4deOHbId maTepual, CrocoOCTBYIOMIUNM (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMs, TaK M uepe3 cheuuduky ydyeOHOU AesITeNbHOCTH,



TpeOytomen CaMOCTOSATEIBHOCTH, AKKypaTHOCTH, MIPOJOJKUTEIBHOU
KOHLICHTpALIMM BHUMAHUS U OTBETCTBEHHOCTH 34 IOJIyYCHHBIN PE3yJIbTart.

B ocHoBe MmeTonuku oOydeHUss ajiredpe M HadajlaM MaTeMaTH4ECKOro
aHaJIN3a JISKUT JACATSIHbHOCTHBIN MPUHITAIT 00yYEHUSI.

CrtpykTypa Kypca «Anredpa v Hadajga MaTeMaTHYECKOTO aHAIIN3a)» BKITIOYAET
CIEAYIOIIMNE COMAEPKATEIbHO-METOAUYECKUE JUHUK: «Yucna W BBIYUCICHUS,
«Dynkuuu  u rpaduku», «YpaBHeHUST W HepaBeHCTBa», «Hauana
MAaTEMaTUYECKOTO aHanu3a», «MHoXecTBa U JOTMKa». Bce OCHOBHBIE
COAEPKATEITbHO-METOANYECKUE JIMHUM HW3YyYalOTCSd HAa NPOTSHKCHUM JBYX JIET
OoOy4eHHs B CTapIliel IIKOJIe, €CTECTBEHHO JOTMOJHSS APYT APyTra U MOCTENEHHO
HACBIILIAsICh HOBBIMM TeMaMM U pasgenamu. JlaHHBIA KypC  SBIISIETCA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COoJep)KaHHe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUINH: aaredpa, TPUTOHOMETPHS, MaTeMaTUYECKUM aHATU3,
Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydvammecs OBIaaeBarOT BCE Ooiee
HIMPOKUM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEPIIECHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYK) MOJEIb pPEalbHOM
CUTyalluu, NPUMEHSATh 3HAHWs, TMOJYyYEHHBIE B Kypce «Anredpa U Hauana
MaTEMaTUYECKOTO aHAIIN3a», IS PEIICHUsI CaMOCTOSTENHHO CHOPMYITUPOBAHHON
MAaTeMaTH4YECKOM 3a/1a4i, a 3aTEM UHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxxartenbHO-MeTOANYECKas JTUHUSA «YUuciaa U BBIYMCIEHUS» 3aBEpILIacT
(dbopMHpOBaHKE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOHM mmikojie. B crapmiell mikose oco0oe BHUMAHHE YACISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBLHBIX HABBIKOB, BKIIIOYAIONINX B CeOs
WCIIOJIb30BAHUE PA3NIMYHBIX (OpPM 3alMCH JICUCTBUTEIILHOTO YHCIA, YMEHHE
pallMOHATIBHO BBINOJHATh JEUCTBUSA C HUMH, J€JIaTh IPUKUIKY, OLICHUBATH
pesyabTar. OOydarommecss MOJMy4yaloT HaBbIKM MNPUOIMHKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUUA C YMCIIaMH, 3alUCaHHBIMU B CTaHJAapTHOU (dopme,
VCTIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHM.

JIuaus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCA HA NPOTSIKEHUU BCETO
oOy4yeHMs B CTapiied INIKOJIe, TMOCKOJIbKY B KaXJOM pasjieie MporpaMMbl
MPEAYCMOTPEHO PEIIeHHE COOTBETCTBYIOMMX 3aaad. OOydaroiiyecsl OBJiaJleBaloT
Pa3IMYHBIMUA METOJIAMU PELICHUS LEJbIX, PAlHOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YPaBHEHUH,
HEPABEHCTB U UX cUCTeM. [loydyeHHbIE yMEHHS NCTIOJIB3YIOTCS PU UCCIIEI0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/ad U 3a7ad Ha
HAaXOXXJICHUE HAWOONbIIMX ¢ HAUMEHbIIUX 3HadyeHu GQyHkuuu. JlaHHas
colepKaTelbHasl JMHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATDh Pacy€Tsl Mo ¢GopMmysaMm, MpeoOpa3oBaHUsl NEIbIX, PAMOHATIBHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKKE BBIPAKECHUM,



colepkalux CTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpandecKoro
Marepuaga IMPOUCXOIUT  JaJbHEWINEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAKTHOTO MBIIUICHUSI Yy4yalluxcs, (OPMUPYIOTCS HAaBBIKUM JIEAYKTUBHBIX
paccyknaeHuid, paboThl ¢  CHMBOJBHBIMH  (opMaMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJC PaBEHCTB M HEpPaBEHCTB. AjreOpa
npennaraetT d3(PQGEeKTUBHbIE MHCTPYMEHTBHI [UJISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYEeCKass JuHUA «DyHKIMH W TpaQuKM» TECHO
IIEPEILIETAETCS C APYTUMH JIMHUSAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIEI0OBATENBHOCTh U3YUYECHHUS Marepuara. N3yuenue CTEIEHHOM,
MO0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (QYHKIIUMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue GYHKIUN I pPEelIeHUs 3a1ad U3 APYTrux y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HU TECHO CBSA3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk U C PEIICHHWEeM YpaBHEHUI U HepaBeHCTB. [Ipu 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMUA BEJIMYMHAMU, HCCIEAOBaTh MOJYYeHHbIe (YHKIUU, CTPOUTH HX
rpadguku. Matepuan 3Tol colepKaTeIbHON JIMHAK HaIleJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
pasnmuHor dopMme: aHATUTHYECKOM, Tpaduieckoi U ciioBecHOM. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Hayana mareMaTHYecKOro aHalIn3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYITHBIX O0YYalolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku QYHKIUN, OMNpPENeisTh HUX HaUOOJbIIME W HAUMEHBIIUE
3HAYEHMS, BBIYUCIATH Uonmaau Guryp u oObEMBI TeNl, HaXOAUTh CKOPOCTH U
YCKOpeHUs IpoueccoB. JlaHHas coaepkareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHUSI MATEMATHUYECKUX MOJEIEN pEAIbHbIX CUTYyallUi,
HaxO0XJICHUS HAWIYYIIEr0 PEUICHUs B MPUKIANHBIX, B TOM YHCIE COLHMAIBHO-
SKOHOMHUYECKHUX, 3a7ayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHYECKOTO aHaIM3a
COCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBINIJIEHUSI, (OPMUPOBAHUIO YMEHHMI pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U uckyccrBe. OOyuaromuyecs Y3HAIOT O
BBIJIAIOLIMXCS pE3yJbTaTax, IMOJYYEHHBIX B XOJE pPa3BUTHUS MATEMAaTUKU KakK
HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOoANYECKas TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSIIEHA  JJIEMEHTAM  TEOPUM  MHOXKECTB.  TE€OpETUKO-MHOXKECTBEHHBIC
MPEACTABICHUS NMPOHU3BIBAIOT BECH KypC WIKOJBHOM MATEMATUKU U IMPEIJaratoT



HamOoJiee YHUBEPCAIBHBIN SA3BIK, OOBEAMHSIONMNA BCE pa3/ieNibl MAaTeMaTHKU U €€
IIPUJIOKEHHUM, OHU CBA3BIBAIOT PA3HBIE MATEMAaTUYECKUE JUCLMIUIMHBI B €IUHOE
nenoe. [loaToMy BaXXHO JaTh BO3MOYKHOCTH HIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMAaTHKA M HWCHOJIb30BaTh €ro A
BBIPAKECHUS CBOUX MBICIICH.

B kypce «AnreOpa um Hayalla MaTeMaTHYECKOTO aHAIIW3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbl MAaT€MaTHM4E€CKOIr0  MOJECIHUPOBAHUs, KOTOpbIE IPU3BAHBI
chopMUpOBaTh HABBIKM MTOCTPOCHUSI MOJIETIEH peaabHbIX CUTYallUi, UCCIICTOBAHUS
TUX MOJENICH C MOMOIIBIO ammapara aiareOpbl U MaTeMaTHYEeCKOTO aHaln3a U
VHTEPIPETALNUU TOJYYECHHBIX PE3YJbTATOB. Takue 3a1aHusl BIUIETEHBl B KAXKIbIN
Y3 Pa3/iesioB IIPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpPUall Kypca IHUPOKO UCIIOIb3YETCs
JUIs peLIeHUs NMPUKIIAIHBIX 3a1a4. [Ipyu pelieHun peaibHbIX NPAKTUYECKUX 3a7a4
yyaluecs pa3BUBAIOT HAOMIOATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparmpoBaTbCsi, HMCIOJIB30BATh AHAIOTHIO, 00O0OMATh W KOHKPETH3UPOBATH
npobnemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/lay OpraHu3yeTcsl B MPOLECCe M3YyYEeHHs] BCeX TeM Kypca «Anredpa U Hayaia
MaTEeMaTH4YECKOr0 AaHAIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B yueOHoM muiaHe Ha u3ydyeHUE Kypca aiareOpbl M Hayall MaTeMaTHYECKOro
aHayM3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kmacce u 3 daca B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus — 170 gacos.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOH, MPOIICHTHI,
OeCKOHEYHbIE  MepHoguYecKkre ApoOu.  ApudMeTHUecKHe  Omepamud  C
parMoHAIILHBIMU YKCIIaMU, TPpeoOpa30BaHUs YHCIOBBIX BeIpakeHUi. [I[puMenenue
npo0elt U MPOLEHTOB ISl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpaciien
3HAHUU U PEaIbHOU )KU3HU.

JlerictBuTeNnbHbIE 4Yuchaa. PanuoHanbHble W UPpAMOHAIBHBIE YHCIA.
ApudmMernueckne omepanud ¢ JeHCTBUTEIbHBIMU dYHCIHaMH. [IpubmmkEHHBbIC
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BEIYUCIICHUMN.

Cremenb ¢ menbiM  nokaszareneM. CranpaptHas  QopMa  3amucH
NeUcTBUTENbHOTO  yucia. Mcrnosnb3oBanwe mnoaxoxsuiedt  ¢Gopmbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHHUS NPAKTUYECKUX 3aJ1a4d U IPEACTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBua ¢
apuPMETUIECKUMHU KOPHSIMU HATypaJbHOMN CTETIEHH.

CHHyC, KOCMHYC M TAHI'€HC YHCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCUHYC,
aApPKTAaHT€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcCHOBHbBIE
TPUTOHOMETPHUECKHUE (POPMYITHI.

YpaBHEeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Meton UHTEpPBAJIOB.

Perenue nenpix 1 1poOHO-paAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peienve nppaninoHanbHbIX YPAaBHEHUNW U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUN.

[IpuMmeHeHne ypaBHEHU M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a]ad
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DyHKUMH U TPaPUKH

Oynkuusi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢GyHkuuu. B3aumHO
oOpaTHbIe PyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yukuuu. Hymu Qynxiuu.
[TpomexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKITHU.

CrenenHas (yHKLUMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 71-0i CTEIICHH.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauayia MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnemoBaTeILHOCTH, CITOCOOBI 3aJJaHUs IOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas ¥ reoMeTprIecKasl mporpeccu. beckoneuyHno yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpuuecKon
nporpeccud. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pELIECHNS PeabHbIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoecTBO, omnepanuu HajJ MHoKecTBaMu. Jluarpammsl JDitiepa—BeHHa.
[IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO ammapara Jisl ONMUCAaHUs pPeabHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucia 1 BBIYMCICHUA

HarypanbHblie u nensie yncna. [Ipu3Haku 1e1MMOoCTH UEIbIX YUCE.

CreneHb ¢ pallMOHAJIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTENECHU.

Jlorapudm gucna. JlecaiTHaHbIC U HATypaTbHBIC JIOTApU(PMBL.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BhIpRXXEHH, COAEpKALTUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPKAIIUX CTENEHH C PALMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[Toka3aTenpHbIC YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JTMHEWHBIX YpaBHEHUHN. PelieHne nmpukiaaHbiX 3a/1ad ¢ MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHECHHM.

CuctemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMYHbIX o0JacTel HayKu M peasibHOM
YKUA3HU.

DyHKIUHN U TPAPUKHU

Oyukrus.  [lepuonnueckne  ¢dynknuu. [IpomMexxyTkum  MOHOTOHHOCTH
bynkuuu. MakcumMymbl U1 MUHUMYMbI (QyHKUMU. HauOounblilee U HauMeHbIIee
3HauYeHUE (YHKIIUU HA TPOMEKYTKE.

Tpuronomerpudeckue QyHKIHH, UX CBOWCTBA U TPaPHUKH.

[TokazarenbHast u morapudmMudeckasi GyHKIIUN, UX CBOWCTBA U TPAPUKH.



Hcnonb3oBanue rpa@ukoB PYHKIUN ISl PEIICHUS YPABHEHUM M JIMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QGYHKIUN Ui KCCIEIOBAHHUS MPOIECCOB MU
3aBHCHMOCTEH, KOTOpPbhIE BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATHHOM KU3HU.

Havajsia MaTeMaTH4eCKOr0 aHAJIN3a

HenpepsiBable pyHKIMH. MeToa MHTEPBAJIOB AJI PEIICHUS HEPABEHCTB.

[TpousBoanass  ¢yukuuu. ['eomerpuueckuid ©u  (QU3MUYECKUH  CMBICT
IIPOU3BOTHOM.

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUHA.  DOpMyIbl  HAXOXKIACHUS
POU3BOJAHON CyMMBI, IPOU3BE/ICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIENOBaHMIO (DYHKIIMM HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HauOoIbIIero 1 HAaMMEHbILIEro 3HaueHus (PyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUSA HAWIIy4dllIero pELICHUsS B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpoliecca, 3aJaHHOIO
bopmynoii unu rpaduKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpan, ero reomerpuueckuii u (usnueckuii cMmbIci. Beraucnenue
uHTerpana no gpopmyne Herorona—JleiiOnura.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydebHOro mpenmera «Maremarnka» JOKHO 00€CIIeunBaTh
JIOCTHKEHHE Ha YPOBHE CPEJIHET0 0011Iero 00pa3oBaHus CICIYIOMMX JUYHOCTHBIX,
METaINpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yOTCS:

['paxxtaHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMN 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOro OOIIecTBa, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
IpoLeyp TPaXIaHCKOTO o0mecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUMSAMY U Ha3HAYCHHEM.

[TarproTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKOM IpaxJaHCKOM UJICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM PUMEHEHUEM JOCTHMKCHUN HAYKU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]a4, peLIeHUH, pacCyKJIeHUN;
BOCIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTUYCCKUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHATHH U

OT/bIXa, peryJspHas dusnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
pa3auuHbiM  chepaM  NMpoPEcCUOHAIBHON  JEATEIBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPILATh OCO3HAHHBIA BBIOOP
Oyayuiet mnpodeccud U peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMO0Opa30BaHUI0 Ha NPOTSHKEHUM BCEW MKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PELICHUH NIPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAIIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONH KYyJIbTYphl, TMOHHMAHUEM BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX ITPOLECCOB HA COCTOSIHUE IIPUPOJHOU U COLMAIBHOU
Cpelpl, OCO3HAaHUEM TIJIO0AJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHMEHTAllMEe Ha INPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JUI PELICHUA 3a1ad B
00JIaCTH  OKpYXaloled Ccpelbl, IUJIAHUPOBAHMS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTI'O ITO3HAHUA:

c(OPMHUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, JITAamloB €&
pa3BUTHA WM 3HAYMMOCTH JUIA PAa3BUTHUS LMBWIM3ALMM; OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTeMaTUYECKOW KyJIbTYpOH KakK CPEACTBOM IIO3HAHUA MUDa;
TOTOBHOCTBIO OCYILECTBJIATH INPOEKTHYK) M MCCICAOBATEIBCKYIO JCATEIBbHOCTD
VWHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOCHHS MPOTPaMMbI Yy4eOHOTO MpeaMeTra
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OetCIBUAMU.

1)  Vuusepcanvnvie  noznasamenvmvie  Oeiicmseus,  obecneuusaom
Gopmuposanue 0A306bIX KOSHUMUBHLIX NPOYECCO8 00YHarWuUxcs (oceoenue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa;,  NpUMeHeHue  J10SUYEeCKUX,
uccedo8amenbCcKux onepayuil, ymeHrutl pabomams ¢ ungopmayueti).

bazoBbie norudyeckue JeUCTBUA:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUW MEXIY TMOHATUAMH; (HOPMYIUPOBATH
ONpe/eTICHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  TPHU3HAK
KJaccu(UKanuy, OCHOBaHUA ISl OOOOIIEHHS M CpaBHEHUSA, KPUTEPHUU
IPOBOAMMOTIO aHAIIN3a;



BOCIIPUHUMATh, (QOPMYJIUPOBaTh U  NIPeoOpa3OBbIBaTh  CYXIACHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIC, E€AMHUYHBbIE, YacTHbIE MU OOIIME;
YCIIOBHBIE;

BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpeYHs. B (aKkTaxX, NaHHBIX, HAONIONEHUSAX U YTBEPKICHHIX;
npemjiaraTb  KpUTEpUM U1 BBISIBJICHMS ~ 3aKOHOMEpPHOCTEN U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIFOUEHHU 110 aHAJIOT U H;
IIPOBOJUTH CaMOCTOSATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJbI;

BBIOMpATh CIOcO0 penieHus yd4eOHOM 3agau (CpaBHMBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpAaTh Haubosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

basoBrie ncciieqoBaTelIbCKHUE JICHCTBH:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJNTH CaMOCTOSITEIILHO CTJIAaHUPOBAHHBIH OKCIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEM MaTeMaTU4ecKoro
00BbEeKTa, SBJIEHUS, TNPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMU, SIBIICHUSMH, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYITHPOBATh OOOOIIEHUSI U BBIBOABI 110 Pe3yJIbTaTaM
NpOBEIEHHOTO HAOMIOACHUS, MCCIEIOBaHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BRIBOJOB U 0000IIEHUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKXKE BbIABUIATH
NPEIOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIIATE neunutsel nHPOpPMAIUU, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3aa9H;

BBIOMpAaTh  MHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM TIPEICTABIICHHUSI,;

CTPYKTYpHpPOBaTh WH(POPMAIHIO, IPEACTABIATh €€ B pa3IMUHbBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIIbLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMYyHuKamue@Huwle Oelicmeus, obecneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.
OoOureunue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS TIO0
XOJly pellieHus 3aa4i, KOMMEHTUPOBATh MOJIyYEHHBIN PE3yIbTaT;

B X0/JIe 00CYKJI€HHS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
npoOJIeMbl, periaeMoi 3ajaum, BbICKAa3bIBaTh UACH, HAIICJICHHbIE HAa TTOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSMH JIPYyTHX
YYaCTHUKOB JHanora, oOOHapy>KMBaTh pa3iMuMe U CXOJCTBO IMO3HIIMM; B
KOPpEKTHOH popme GpopMyTHUpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHUS;
NpEACTaBIATh  PE3yJbTaThl  pELICHHs  3aJadyd,  AKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1a4; TPUHUMATh 1eb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboTHl, pacrpenesaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHU,
«MO3TOBbIE IITYPMbD» W HHBIC); BBIMOJIHATH CBOIO 4YacTh pPabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBUSI.

Vuusepcanonvie  pezynamuenvle  Oeticmeus, obecneuusaom

GdopmuposaHue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzauus:

COCTAaBJISATH IUJIaH, AITOPUTM PELICHUS 3a]1a4H, BEIOMPATh CIIOCOO PELICHMS C

y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI pEUICHUN C Y4€TOM HOBOU MH(MOpMAITUH.
CaMOKOHTPO!JIb:

BJIAJE€Th HABBIKAMU II03HABAaTEIbHOM pediekcuu Kak OCO3HAHMS
COBEPIIAEMBIX IEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJI Ipolecca U
pe3yibTara peleHnuss MaTeMaTHIeCKOM 3a1auu;



e TNPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSACHSTH
MPUYHHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoeHune yueOHOro Kypca «Anredpa U Hayana MaTEeMaTHUYECKOTO aHAIIA3a)»
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUsS JOJDKHO 00ECIIeUrBATH JOCTHIKEHUE
CIIEYIONINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OnepupoBaTh MOHATUSAMH: pPALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAS U IECATUYHAs JPOOb, IPOLEHTHI.

BeimonuaTe  apudMernyeckue — omnepaldd € PAlMOHAJIBHBIMU U
JNENCTBUTEIbHBIMU YHCIAMHU.

BoinonssaTs npubankEHHbIE BRIYUCICHUS, UCIIONB3YS MpaBUiia OKPYTIICHUS,
JIeNaTh MPUKUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM IOKa3aTejleM; CTaHAapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTENEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YUCEN IJISl PEeIIeHUs
MPAKTUYECKUX 33/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJa;
UCII0JIB30BAaTh 3aIMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHalIbHOE, UPPAIMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoinonHsaTe npeoOpa3oBaHUsi TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPHUUECKNE YPABHEHHUS.

BoinonHaTh npeoOpa3oBaHus LENbIX, PAlMOHANBHBIX W UPPaLUOHATBHBIX
BBIDA)KEHUM W pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, pPAlMOHAIBHBIX U
VPpalOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[TpumeHATh ypaBHEHHS U HEPABEHCTBA JUIS PEIIEHUS MaTEMaTUUYECKUX 3a]1a4
W 33]1a4 U3 PA3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HU.



MopenvupoBaTh pealibHbIE CUTyalldd Ha SA3BIKE aireOphbl, COCTaBISATh
BBIDAKEHUSI, YpaBHEHHS, HEPABEHCTBA [0 YCJIOBHIO 3aJayd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENTU C MCIIOJIb30BAHUEM arapara anreopsbl.

DOyHKIUHN U TPAaPUKHU

OmnepupoBaTh MOHATUAMH: (YHKIHS, CIIOCOOBI 3amaHus (DyHKIMH, 001acTh
ompeNeleH!s] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (yHKIHH, B3aWMHO
oOpaTHble (DYHKITUH.

OnepupoBaTh TOHATUSAMHU: YETHOCTP W HEYETHOCTh (DYHKIMH, HYIH
GyHKIIUA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiky GyHKIMMA 715 pellieHrs ypaBHEHUH.

Crpoutb W uuTaTh rpaduKu JTUHEHHON (DPYHKIIMHU, KBAAPATUYHON (DYyHKIIHH,
CTENEHHOMN (PYHKIIUU C IIEJIBIM MTOKa3aTeIeM.

Wcnonw3oBate rpadukd (QyHKIUE JUIsI  KCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEH TIPHU PENICHUH 3a/lad U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHOU
YKU3HU, BBIpakaTh GOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIIMUNHAMHU.

Havayia MaTeMaTH4ecKOro aHaJIm3a

OnepupoBaTh TMOHATUSAMHU: IIOCJIECIOBATEIBLHOCTh, apuU(MeTHUECKas W
reoMeTpHUYecKas MPOrpecCuu.

OnepupoBaTh TMOHATHUSAMH: OECKOHEUHO YOBIBAIOMIAs T'€OMETPUUYECKAS
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIe reOMETPUUECKON IPOTPECCHH.

3aiaBarh MOCIEAOBATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCHA IS PEIICHUS
peabHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEpAI[UU HaJl MHOXXECTBAMHU.

Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIA — ammapar JJig  ONHMCAHMS
peaNbHBIX TPOIIECCOB W SBJICHHWM, NMPU PEIICHHH 3a7ad W3 JAPYTHX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TMOHSATHUSIMHU: OTpeJieNieHne,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa v BbIYHCTIEHUA

OnepupoBaTh NOHATUSMH: HATYPAIBHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MPU3HAKKU JICJIMMOCTH LIEJbIX YUCEJ, PA3JIOKEHHUE YHCJIa Ha MPOCThIE MHOXUTEIN
JUTA pEIIEHUS 3aa4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSIMU: JOorapudm 4ucla, JECATUYHbICE U HATypallbHbIC
JorapugMsbl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh  CBOMCTBAa CTENEHU I TNpeoOpa3oBaHUs  BBIPAKECHHI;
ONEPUPOBATh NOHATHUAMM: IOKA3aTEIbHOE YPABHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAKECHUM, COAEPXKAIIMX JIOTapU(pMBI,
OIIEpUPOBATH MOHIATUAMHU: JIOTAPU(PMUUECKOE YpaBHEHNUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIBI JIOTApU(YMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTp pemeHust NpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEHMHBIX YPABHEHHU M €€ pEUICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4a4.

HaxoguTp pelieHuss MpocTEeNInX CUCTEM M COBOKYIHOCTEN palMOHAJIbHbBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha S3bIKe aureOpbl, COCTABISTH
BBIDAXKCHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBMIO 3a/JayH,
UCCIIEZIOBATh TIOCTPOSHHBIE MOJIENIU C UCIOIb30BAaHUEM alllapara ajareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSAMU:  [NepuoAnYecKas  (YHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH OJKCTpeMyMa (yHKIMH, HauOoibpliee U
HauMEHbIIee 3HaYeHuss (QYHKUUA Ha MPOMEXKYTKE; MCIOJAb30BaTh HX A
UCClIeI0BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBarh MOHATUAMM: TpadUKU TOKA3ATENbHOM, JIOrapu@MUYECcKor u
TPUTOHOMETPUUECKUX (PYHKUUN; M300paxaTh UX HA KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIB30BaTh JJIs PEIICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300pakath Ha KOOPJAUHATHOMN TJIOCKOCTH TpadUKu JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BaTh UX JJI PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonb3oBaTh rpadukd (QyHKIUN IS HMCCIIEOBAaHUS IPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX YUEOHBIX AUCIUIUIMH.

Hayvajia MmaTeMaTH4eCKOI0 aHAJIHU3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKINS;, TPOU3BOAHAS (HYHKIINH;
UCII0JIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI MPOU3BOIHOMN AJIs pelIeHUs
3a/1a4.

HaxoauTs npon3BogHbIE 2I€MEHTAPHBIX (QYHKIIHH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEIECHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh NPOM3BOJHYIO JISl UCCIIEOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIIEIOBAHUS K ITOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKIAEHUS HAWIY4ILIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: TE€pBOOOpa3Has U  HHTErpajig; IOHUMATh
reoOMeTpUYECKU U (PU3UUECKUN CMBICI HHTErpaa.



Haxomute mepBooOpa3Hbie dIE€MEHTAPHBIX (DYHKITUI; BBIYUCISTH WHTErpPaj
o ¢hopmyiie Herorona—JleiiGuura.

PemaTe mpukiagHbie 3a7a4yd, B TOM YHUCJIE COIMAIBbHO-DKOHOMHYECKOTO M
$u3znyecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHue pa3ie/ioB U TeM
wn | mporpamme: Beero Koutpoasnubie IIpakTuuyeckue
padoThl padoThI
MHo)kecTBa pallMOHAIIBHBIX U
JIEHCTBUTEIBHEIX YKCell. ParinoHaabHEIC 14 1
ypaBHEHHUS U HEPABEHCTBA
Oynkuuu U rpaduku. CTeneHs ¢ HelbiM 6
ToKa3aTeyieM
Apudmernueckuii KOpeHb N—oit
crenenu. MppammonanbHble ypaBHEHHS 18 1
Y HEpaBEHCTBA
DopMysl
TpUTrOHOMETPUU. TpUrOHOMETPUYECKHUE 22 1
YpaBHEHUSA
[TocnenoBaTrenbHOCTH U NPOrPECCUU 5
[ToBTOpenue, o6o0mEH e, 3 |
CHCTEeMAaTH3alns 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOT'PAMME
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