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MOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «Ayredpa U Hadajla MaTeMaTUYECKOTro
aHaym3ay 0a3oBoro ypoBHs miis obydarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeneparbHOr0 TOCYAapPCTBEHHOTO0 00pa30BaTEIHLHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHusd, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHWIO, W TPAJUIMA POCCHHCKOTO
oOpazoBanmsi. Peammsarus mporpamMMbl oOecrieuMBaeT OBJIAJCHUE KIIOUYEBBHIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISI CAMOPA3BUTUS M HEMPEPHIBHOTO
00pa3oBaHusl, MEIOCTHOCTh OOIIEKYIbTYPHOTO, JJMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIIHUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAW3a» SIBISETCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed MIKOJIbI, IOCKOIBbKY, C OJHOU
CTOPOHBI, OH oOO0O€ecleYynBaeT HHCTPYMEHTAIbHYIO 0a3y I HU3y4eHHUs BCeX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C IPYrOol CTOPOHBI, POPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBINIICHUE YYaluXxcs Ha YPOBHE, HEOOXOIUMOM JJii OCBOCHHS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPWUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yallhecs OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopast (GOpMYyJIHPYET CBOM TOCTIKEHUSI B MaTeMaTHUECKOi Gopme.

Kypc anrebpsl u Hagam MaTeMaTHYeCKOT0 aHAINM3a 3aKJIabIBA€T OCHOBY IS
YCHENIHOTO OBJAQJCHHUS 3aKOHAMU (U3UKH, XUMHUH, OWOJIOTHH, ITOHUMAaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HH, II03BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEAHEBHOW KM3HU. B TOke Bpemsi OBIaJcHHE
aOCTpaKTHBIMA ¥ JIOTHYECKHM CTPOTHMMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIHSIMHU
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNEe U KOHKPETH3aI1i0, a0CTparupoBaHue u
aHaJIoTHI0, POPMUPYET KPEeaTUBHOE U KPUTHYECKOE MBIlUIeHHEe. B xone nzydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHalW3a B CTapliedl IIKOJe ydJamluecs
MOJIYYatOT HOBBIM OMBIT PEMIEHUS TMPUKIATHBIX 3a4ad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENICH pPEaTbHBIX CHUTyalluid W WHTEpIpeTaruu
NOJyYEHHBIX  PCIICHWH, 3HAKOMATCA C  NpPUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B TIpHpOAE, HAYKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPBHITHSIMHU U UX aBTOPaMH.

Kypc obnagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH
peaym3yeTcsl Kak 4depe3 y4eOHbBIH Marepuai, CIocOOCTBYIOMUN (opMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 chenuduky ydeOHOW AesITeNbHOCTH,



TpeOyromen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJIOJKUTEIBHOM
KOHLIEHTpalMi BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN pe3ysbTarT.

B ochHoBe wmetonuku oOydeHus aiareOpe W HaydajlaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN NPUHILIUIT 00YYEHUS.

CrpykTypa Kypca «Anredpa v Hauyajga MaTeEMaTUYECKOTIO aHAIIM3a» BKIIOYAET
CIIEIYIOLUE COJEPKATEIbHO-METOAMYECKUE JIMHUM: «YHcia W BBIYMCICHUD,
«Dyukuumun u rpadukuy, «YpaBHEHHUS W HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHanuza», «MHoOXkecTBa W JIOTMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €CTECTBEHHO IOMOJHSASA APYT APyra U IOCTENEHHO
HAChIIasACh HOBBIMM TEeMaMM M  pasfenamu. JlaHHBIA Kypc — sIBIsieTcCs
UHTETPaTUBHBIM, IIOCKOJIbKY OObeIuHseT B ce0e cojepKaHhue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: alnredpa, TPUrOHOMETPHs, MaTEMaTUYECKUN aHaJIU3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydvamuecs oBIaaeBarOT BCE Ooliee
IMIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BAaTEIbHO POPMUpPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYH) MOJEIb PEATbHON
CUTYyallud, TPUMEHSTh 3HAHUS, TOJy4YeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOI0 aHAJIW3a», AJIs PEeUIEHUs CAMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auM, a 3aTEM UHTEPIIPETUPOBATH IMOJTYUYEHHBII pe3yJbTaT.

CopepxaTenbHO-MeTOAMYECKasE JMHUA «YUuCiia M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW Mmikojie. B crapuiell mkose oco0oe BHUMAaHHE YJIENsSETCS
(GOpMHPOBAaHUIO TMPOYHBIX BBIYUCIHUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B ce0s
UCTIOJb30BAaHUE PA3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOTO YHCIA, YMEHHE
palMOHAIBHO BBINOJHATh JEHUCTBHAS C HUMH, JelaTb IPUKHAIKY, OLEHUBATH
pesynbrar. OOyuarouiyecs: MOJydYalroT HaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJapTHOW (opme,
UCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha IMPOTSHKEHHH BCETO
oOydeHuss B CTapuiedl IIKOJIe, IOCKOJbKY B KaXIOM pasjeiie MporpamMmmbl
PEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOMIMX 3adad. OOyuaromiyecs OBIaI€BAIOT
pPa3IMYHBIMM METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIbHbIX,
NOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIe yMEHUS UCIIOJIb3YIOTCS TPU MCCIIEIOBAHUN
(GYHKIMI ¢ MOMOIIbIO MPOU3BOJIHON, pElIeHUH NPUKIAJAHBIX 33Jad W 3a/Ja4y Ha
HaXOXKJEHUE HauOONIBIIMX W HAUMEHBIIMX 3HayeHuW QyHkuu. JlanHas
collep)KaTesibHas JIMHHMS BKJIIOYaeT B ce0d Takxke (popMupoBaHUE yMEHUH
BBIMOJHATH pacu€Tbl 1Mo ¢opMynaM, HpeoOpa3oBaHUS IIENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TaKKE BBIPAXKECHUH,



colepKalmx CTeNeHH W Jjorapudmel. braromaps w3ydeHHIO anreOpandecKkoro
Marepuaga MPOUCXOJIUT  JajbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUST y4aluxcsd, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (QopMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJE PAaBEHCTB M HEpPaBEHCTB. AjreOpa
npemnaraetT d3(QQGEeKTUBHBIE WHCTPYMEHTBHI [UJISI PEIMICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUHbIX 337a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

ConepxxatenbHo-MeToanueckas JauHus «DyHkuuu u rpaduku» TECHO
NEeperieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEI0BATENIbHOCTh M3YUYCHUS Marepuaa. N3yuenne CTEINEHHOU,
MOKa3aTeNbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pelieHus 3ajad U3 JAPYruxX yueOHBIX
NpPEAMETOB U PeaTbHON KU3HU TECHO CBA3AHO KAaK C MAaTeMaTUYECKUM aHAIU30M,
TaKk W C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipm 3TOM Ooiblioe BHUMaHUWE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXIY
pa3NIMYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh TMOJyYEeHHbIE (YHKUIHUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH Co/ep>KaTeIbHOW JTUHUU HAIIeJIeH Ha Pa3BUTHE YMEHUM
YW HaBBIKOB, IMO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOH, rpaduueckoil u cimoBecHOi. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3aLIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHas nuHusa «Hauana mMareMaTtnyeckoro aHajlinz3a MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX O0YYaloIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpoUTh Tpaduku (QYHKIUN, OMpPENeIsATh WX HAWMOOJbIINE W HAUMEHBIIUE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (QUTYp M OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusi TporieccoB. JlaHHasi cojepxkaTeiabHas JWHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUSI MAaTEMATHYECKUX MOJENIed pealbHbIX CHUTYyallUi,
HaXO0XJICHUSl HAWJIyYIIero PEUIeHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaNILHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIIUICHUSI, (POPMHUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U uckyccrBe. OOyuarommecs Y3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ PAa3BUTHS MATEMATHUKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKast JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
MpEACTaBICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJBHOM MAaTEeMaTUKH WM Mpeararor



Han0oJiee YHUBEPCAIbHBIN A3BIK, OOBEAMHSIOIMN BCE pa3/ieiibl MaTEMATUKU U €€
NPWIOKEHUN, OHU CBS3BIBAIOT Pa3Hble MATEMaTUYECKUE JUCLUUIUIMHBI B €IHHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTh IWIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH M HCIOJb30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOrO aHaJIA3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(hopMHUPOBATH HABBIKK MOCTPOEHUS MO/JIENEH pealbHbIX CUTYallUid, UCCIEIOBAHUS
ATUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOro aHaliu3a U
UHTEPHPETAlNN TOJYYCHHBIX PE3yJibTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbld
U3 pa3/iesoB IPOrpamMMBel, IOCKOJIBKY BECh MaTEpPHAl Kypca IIUPOKO UCIIOIb3YETCS
JUISL peLIeHUs] IPUKIAAHbIX 3a1a4. [Ipyu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydaluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobiiemy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJla4 OpraHu3yeTcs B MpPOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Havana
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl MU Hayajdl MaTEeMaTHYE€CKOTO
aHayM3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hemento B 10 kmacce u 3 daca B
Hezgemo B 11 kiacce, Bcero 3a niBa roga o0yuenus — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Paumonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OECKOHEUHblE  MepuoAuYecKue  JpoOu. ApuMeTHUYecKue  Oomepauud C
palMOHAIbHBIMU YU CJIaMU, TpeoOpa30BaHus YHCIOBbIX BeIpaxkeHUM. [IpuMenenune
Opobeil 1 MPOLEHTOB ISl PelleHUs] MPUKIAJHbIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud ¢ JIEeUCTBUTENbHbIMU YHucHaMmu. [IpuOnmxEHHbIe
BBIYMCIICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpaptHas  (Qopma  3ammcu
neucTBuTeNbHOr0  uucia. Hcnonb3oBanue moaxonsmied  GopMmbl  3amucU
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3alad U IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleictBusi ¢
apuPMETHIECKUMHU KOPHSIMU HATYypaJTbHOMN CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O0 apryMeHTa. APKCHHYC, apKKOCUHYC,
apPKTaHI€HC YUCIJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPEOOPa30OBaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEeHb YypaBHEHUs. HepaBeHCTBO, pEUICHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7ad
W 33]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PEaIbHON KU3HHU.

DyHKUMH U TPaPUKH

Oynkumsi, crnocoObl 3amgaHus ¢yHkuuu. ['padux ¢yHkumu. BzaumuO
oOpaTHble PYHKIUU.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkumm.
[TpomexyTku 3HaKONOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (yHKIMS ¢ HATypaJbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-0i CTENEHHU.



TpuronoMerpudeckasi OKPYX HOCTb, OIIPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIIUH 9UCIIOBOTO apryMEHTA.

Hauana MmaTeMaTH4ecKoro aHajamn3sa

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEILHOCTEH.
MOHOTOHHBIE OCJICIOBATCIILHOCTH.

ApudmMernueckas ¥ TeOMETpUIECKasi Iporpeccui. beckoHeuyHo yObIBaromas
reomerpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUUYSCKOM
nporpeccud. Dopmylia CIOXKHBIX MPOLEHTOB. VCIOab30BaHUE MPOTPECCUU IS
pelICHUs pEeANIbHBIX 3a]1a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JJOTHKA

MHoxecTBO, omnepauuu Haj MHoxecTBamu. [luarpammel OJilnepa—BenHa.
[IpuMeHEeHnE TEOPETUKO-MHOXKECTBEHHOIO armmapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, IPYU PEIICHUH 3aJ]1a4 U3 JIPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucia 1 BBIYMCICHUA

HatypaneHble u nemnble yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areneM. CBONMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTuuHbIe U HATYypaJIbHbIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

ITpeoOpazoBaHue BbIpaKEHUHN, COAEPXKALIUMX CTENEHH C palMOHAIbHBIM
MIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUU. PellleHHe NpUKIaIHbBIX 331a4 C ITOMOILBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX oOJacTedl HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkm  MOHOTOHHOCTHU
bynkuuu. MakcumMymbl ¥ MUHUMYMBbI (QyHKIIMUA. HanOonbliee u HaumMeHbIIEe
3HaYeHUE (PYHKIHMH Ha IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyeckas PyHKUMUU, UX CBOMCTBA U rpaduKH.



Hcnonp3zoBanue rpadukoB QYHKIMHA ISl PELICHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaju3a

HenpepsiBable pyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QuU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMeHTapHbIX  GyHKOUE.  DopMynbl  HAXOXKACHUSA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne Mpou3BOAHON K MCCIIEAOBAHHUIO (DYHKIIM HA MOHOTOHHOCTH M
3KcTpeMyMbl. Haxox/ieHue HanbospIIero 1 HAaMMEHbIIET0 3Ha4eHUsl QYHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM UL HAXO0XKACHUS HAWJIy4dlIero pEIICHHs B
NPUKIAIHBIX 3aja4yax, Ui OIPENEIICHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyIioi uau rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (usmyeckuid cmbicil. Beruucienue
uHTerpana no popmyie Herorona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yyeOHoro mnpeamera «Maremaruka» JOJKHO 00O€CIEUnBATH
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111eT0 00pa30BaHuUsl CIECAYIOIIMNX JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPaMMbl y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN TMO3UIIUNA 00YUaIOIIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOrOo OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJCHUH,
nporeayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMH ¥ HA3HAUYCHHEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIILJIOMY Y HAaCTOSIIIIEMY POCCUICKOM MaTeMAaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHIUCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIIOYasi ICTETUKY MATEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHUM, pacCcyxICHUN;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®u3nYeCcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKue 3HaHHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE INHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryispHasi busnueckas aKTUBHOCTB); buznuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS, WHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccud W pealin30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJBTYPhl, TOHHUMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPHUPOIHOU M COIMAITBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAallUel Ha TMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM NJisi pelIeHUs 3a/lad B
o0JacTh OKpyKaromield Cpeapl, IUIAHUPOBAaHUS TOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX MTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBEHHOW MpPAaKTUKH, [MOHUMaHHEM
MaTEMaTHYECKOH HayKW Kak cdepbl UYeJOBEYECKOW ACATEIBHOCTH, JTaloB €
pa3sBUTHS M 3HAYUMOCTH ISl PA3BUTHS I[MBWIM3AIMN; OBJIAJCHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTepU3yoTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOYECCO8 00YUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCAlowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lorHuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWUH MEXIYy TMOHATUSIMH; (HOPMYITUPOBATH
ONpEeNeNICHUs]  TMOHSTUH; YCTaHABIMBaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHUS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH U  NPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpPULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE MU OOIIME;
YCIIOBHBIE;

BBIBISIT ~ MATEMAaTUYECKHME  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
mpeuiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYCHUH 110 aHAJIOT MU,
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO,
OPUBOJUTH MpPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJEHUS U BBIBOJBI;

BBIOMpATh crocod penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Haubosiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCIICOO0BATCIbCKUC I[GﬁCTBPIfI:

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKAN MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, MpodiemMy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIbHO CIVIAaHUPOBAHHBIH HKCHEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
O00BbEeKTa, SBJICHHUSA, TPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBJIICHUSMU, IIPOLIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEJEHHOIO HAOJIOEHUS, UCCIIEJOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3MPOBAaTh BO3MOKHOE PAa3BUTHE NPOLIECCA, a TAKXKE BBIIBUTATh
IPEIOJIOKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nuadopmariueii:

BBISIBIISATh JIepULMTHI UHPOpPMALMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;

BBIOMpAaTh  MH(POPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUIOB U (POPM IIPEICTABICHMUS;

CTPYKTYpPUPOBaTh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUuECcKH;



2)

OLICHUBATH HaJIE>KHOCTh uHopManu o CaMOCTOSITETILHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie KOMMyHUKamugHuwle Oelicmeus, obecneyugarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOB 00YUAIOUUXCS.
OOuenue:

BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCJIOBUSIMHU | TENISAMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MO TEMBI,
poO0JIeMBbl, perraeMoi 3aa4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB AHWANIOTa, OOHAPYXUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOpPpeKTHOU opMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTAaBIATh  pPe3yJbTaThl  pPEIICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1ad MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyIbHON pabOThI PU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATh 11E]Th
COBMECTHOM JESATEIBHOCTH, TIUIAHUPOBAThH OPTaHU3AIUI0 COBMECTHOM
paboTHl, pacrpenesaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJga B OOIIMIA MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeus, obecneuusarom

cﬁopMupoeaHue CMbICII06bIX YCNMAHOB0K U HCUZHEHHBLIX HABBLIKOB JIUYHOCNIU.
CaMOOpFaHI/ISaHI/IH:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBI6I/IpaTB croco0 pemcHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTb  HaABBIKAMH I103HABATEIbHOU pe(bneKch KaK OCO3HaHMHA
COBCPIIACMBIX I[@fICTBHP'I N MBICIIUMTCIIBHBIX IMPOHCCCOB, UX PE3YJIbTATOB,
BJI1aaCThb criocobamMu CaMOIIPOBCPKH, CaMOKOHTPOJII  IIpomecca u
pe3yJibTaTa pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e TMPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENBbCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI TOCTHKEHHUS WIM HENOCTH)KEHHUS PE3YJIBTATOB IEATEIBHOCTH,
HaXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)»
Ha YPOBHE CpPEIHEro o0uiero oOpa3oBaHUs JOJKHO OOECIEUMBATH JOCTUKEHUE
CIIEYIOIINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOLEHTHI.

Boeinmonusate  apudmeTmyeckue  onepauud ¢ pAMOHAIBHBIMU |
JNEUCTBUTEIILHBIMU YHCIIAMU.

BoinonasaTh pubIMKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BhIUUCICHHI.

OnepupoBaTh MOHSATUSMU: CTEIEHb C LEJIbIM IOKa3aTesieM; CTaHAapTHas
dbopma 3ammMcH JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPalbHOW CTETICHHU;
MCIIOJIb30BaTh MOJAXOASIIYI0 (POPMY 3aMucH ACHCTBUTEIBHBIX YUCEIT JJI PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIA;
MCII0JIb30BaTh 3aMUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKHUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, ypPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BrimonasaTh mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonusaTe npeobpa3oBaHUsl I1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUA W peumiaTb  OCHOBHBIE  THUIIBI  LIEJBIX, pAlMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PEIICHUS MaTEeMaTUYECKUX 3a/1a4
U 3a]71a4 U3 PA3TMYHbIX 00JIaCTe HAYKHU U PEATbHON KU3HH.



MonenupoBaTh peajbHbIE CHUTyallud Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a1aHus (PyHKIUMHU, 001acTh
OTNpEeNENICHUs] W MHOXXECTBO 3HadeHW (yHKuuu, rpaduk (QyHKIHUH, B3aWMHO
oOpaTHbIe (DYHKITHH.

OnepupoBaTh MOHATHUAMU: UYETHOCTb W HEUETHOCTh (YHKIUH, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKIKN A1 PEIICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DYHKIMHU, KBAAPATUYHON (DYHKIIHNH,
CTENIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTesIeM.

Wcnonp3oBate rpadpuku (QyHKUMH JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPHU PEIICHUM 3aJlay U3 JPYTUX y4eOHbIX MPEIMETOB U pealbHOU
KU3HH; BBIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKy BEJIMYNHAMHU.

HavaJyia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh NOHATUAMU: IOCIEAOBATEIBHOCTh, apupMeTHUecKass U
reoMeTpUuYecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalOllasi I'€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEeH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATENIBHOCTH PA3IMYHBIMU CIIOCO0aMHU.

Hcrnosp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM ISl PEILICHMS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, OIIEpaLl[Ui HaJl MHOXKECTBAMHU.

Hcrnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONMCAaHUS
pEaJIbHBIX IPOLIECCOB M SIBJICHUN, NPU PELIEHUU 3a7ad U3 JPYrHX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpENeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa v BbIYHCTIEHUA

OnepupoBaTh NOHATUSIMHU: HATYypAJIbHOE, LIEJIOE€ YHUCIO; MCIOIb30BaATh
MPU3HAKU JEJIMMOCTH LIEJIBbIX YUCEJ, PA3JIOKEHUE YKCIIA HA MPOCTHIE MHOXUTEIN
JUISL peLIeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(m uwucia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.



YpaBHeHUA U HEPABEHCTBA

[IpumeHsiTH CBOWCTBA CTENMEHW I TPeoOpa3oBaHUsA  BBIPAKCHHI;
ONEPUPOBATh MOHATHUAMH: IOKA3aTEIbHOE YpPAaBHEHHE WU HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX JIOorapuMsl;
OIEepUPOBaATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; PELIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemienust npocTelinx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPABHEHUU M €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUISA PELICHUS IPAKTUYECKHUX 3a4ad.

Haxonuts pemeHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAlMOHAIIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXECHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/JayH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C UCTIOIb30BAaHUEM allllapara aareopsbl.

DyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUSMU:  TMEepuUoAMYEcKas  (YHKLIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKM OJKCTpemMyMma (PyHKIUH, HauOosblliee U
HauMeEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX A
uccienoBanus PYHKIUH, 3aJaHHON rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUK{ MOKA3aTEIbHOU, JIOTapuPMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHHS] YPAaBHEHNUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHHIM
Y UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHCHUM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIss HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUTLINH.

Hayvajia MmaTeMaTH4eCKOI0 aHAJIHU3a

OmnepupoBaTh MOHATUSAMHU: HENpPEphIBHAS (YHKIIUS; TPOU3BOIHAS (HYHKIUY;
UCIIOJI30BaTh TEOMETPUUYECKUM ¥ (PU3HUECKHUI CMBICI MPOU3BOTHOM JJI peIICHUs
3ajad4.

HaxoauTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHNUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO IPapuKOB.

Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYULIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATHSAMHU: [E€pBOOOpa3Hasi W  HHTErpajl; IOHUMATh
T€OMETPUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxonute mepBooOpa3Hbie AJIEMEHTAPHBIX (YHKIIWN; BBIUMCISATH WHTETPAI
o ¢popmyne Herorona—JIeitonumna.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO H
$u3nYECKOro XapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4yecTBO 4acoB DJIeKTPOHHbIE
Ne (uudgposbIe)
HanmeHoBaHMe pa3/ieioB U TeM IPOrpaMMbl Koutpoasubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHo’xecTBa pallMOHAIBHBIX U AEUCTBUTEIbHBIX 14 i
yucen. ParmoHanbHble ypaBHEHUS U HEPABEHCTBA
Oynkiun 1 rpaguki. CTeneHs ¢ 1HeIbIM 6
IIOKa3aTesleM
ApudmeTrndeckuii KOpeHb N—0il CTETICHHU. 13 1
HppanmonanbHble ypaBHEHUS! U HEPABEHCTBA
®opMyisl TpuroHomeTpun. Tpuronomerpudeckue 2 1
ypaBHEHUS
[TocnenoBarenpHOCTH U IPOTPECCUU 5
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1

3HAaHUU

OBHIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 68 4 0
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11 KUIACC

Ne i/

OBHIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME

HaumenoBanmue pPa3aeioB U TEM IIPOrpamMmMabl

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.
IToka3zarenbHas pyHkuus. [TokasarenbHble
YPaBHEHHUS U HEPABEHCTBA

Jlorapupmuueckast GyHKITHS.
Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA

Tpuronomerpudeckne GyHKINUU U UX TPadUKH.
TpuronomeTpuuecKkue HEPABEHCTBA

[IpousBoanas. [IpumeHnenre npou3BOIHON
HuTerpan u ero npuMeHeHust

Cucremsbl ypaBHEHU

HatypanbHble 1 nensle yucia

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HAaHUHU

KoaunuyecTBO 4acoB

Bcero

12

12

24

12

18

102

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl



IHOYPOYHOE INTAHUPOBAHME, 10 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnubie IIpakTnuyeckue
n/n Bcero H3ydeHus: o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl

MHOX€eCTBO, OTepaluy Haj MHOKECTBaMHU.
Huarpammsl Ditnepa—Benna
PanmonansHele ynciaa. OOBIKHOBEHHBIE U
2 JECATHYHBIC TPOOH, TPOLIEHTHI, 1
OeCKOHEYHBIC TIEPUOANYECKUE APOOH
Apudmerrueckue orneparuu ¢
3 paluroOHaIbHBIMU YHUCIIAMU, 1

peoOpa30BaHUs YUCIOBBIX BBIPAKECHHIA

[Ipumenenue qpoOeit U IPOILIEHTOB TSt
4 peLIeHUS TPUKIIAHBIX 3a/1a4 U3 Pa3IUYHbIX 1
OTpacJieil 3HaHUM U peaJbHOU KU3HU

[Tpumenenne apoOeit 1 MPOIIEHTOB IS
5 pELICHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpacJieil 3HaHUM U peaJbHON KU3HU

JlelicTBUTENIbHBIC YKCIa. PalioHanbHbIE U

6 HppaLMOHANIbHBIE YHCIia 1
7 BxoaHoi KOHTPOJIB. 1
[TpubnnkEHHBIE BEIYUCICHUS, IPaBUIIA
8 OKpYIJICHUS, IPUKHJIKA U OLICHKA 1
pe3yJibTaTa BEIYMCIEHUN
9 ToxxnecTBa U TOXJICCTBECHHBIE 1
npeoOpa3oBaHus
10 YpaBHEHUE, KOPEHb YPABHEHUS 1

11 HepaseHcTBO, pelieHre HEpaBeHCTBA 1



12

13

14

15

16

17

18

19

20

21

22

23

24

MeTton HUHTCPBAJIOB

Pemrenue nensix u ApoOHO-paIIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

KonTpoabHas pa6ora no reme
"MHO)kecTBa PAllHOHAJLHBIX U
AelcTBUTENbHBIX Yyncel. PanuonaabHblie
YPABHEHUS U HEPaBEHCTB'

OyHKIHS, CIIOCOOBI 3aJaHusT (PYHKITHH.
B3aumHo oOpatHbie GyHKIUN

I'paduk pynakmum. O6nacts onpenencHus u
MHO>KeCTBO 3HaueHM QyHKunu. Hymmn
¢yHkuuu. [IpoMexyTKH 3HAKOTIOCTOSIHCTBA

Yérable 1 HeUETHBIC (PYHKIUU

CreneHsb ¢ 1EJIBbIM ITI0Ka3aTeIeM.
CrannaptHas ¢popma 3arucu
JIEUCTBUTEIBLHOIO YHCIIa

Hcnonp3oBanue noaxomsimen GopMbl
3aIIMCH JE€HCTBUTEIBHBIX YHCET IS
pelIeHNs MTPaKTUYECKHUX 3a7a4 U
MPEICTABICHUS TaHHBIX

CrenenHas GyHKIUS C HATypaIbHBIM U
eabIM IMoKazareieM. E€ cBolicTBa 1
rpaduk
Apudmerndeckuii KOpeHb HATYPAITBLHON
CTEIIEHU
Apudmernueckuiit KOpeHb HATYpaTbHON
CTEIIEHU
CaoiicTBa apu(PpMETHIECKOTO KOPHS
HaTypaJIbHOW CTENEHU

CaoiicTBa apu(pMEeTHIECKOTO KOPHS



25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

HaTypaJbHON CTENEHU

CaoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

JlevicTBus ¢ apu(p)MEeTHIECKUMHU KOPHIMHU N—
Ol cTeneHn

JleiicTBUsI ¢ apu(PMETHUESCKUMH KOPHIMH N—
Ol cTereHn

JleiicTBUsI ¢ apU(PMETHUECKUMU KOPHSIMH N—
Ol cTeneHn

JlevicTBus ¢ apu(p)MEeTHIECKUMHU KOPHIMHU N—
Ol cTeneHn

[IpoMexxyTOYHBII KOHTPOJIb

Pemenne nppanvoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenue nuppanoHaibHbIX YpaBHEHUH 1
HEPABEHCTB

Pemienue nppannoHaabHbIX YPAaBHEHUN U
HEPaBEHCTB

PeleHre nppanvoHaIbHBIX YPaBHEHUN U
HEPABEHCTB

Pemienue nuppanoHaibHbIX YpaBHEHUH 1
HEPABEHCTB

CaoiicTBa 1 rpad)uK KOPHsSI N-0¥ CTETICHU
CBoiicTBa 1 rpa)uK KOpHS N-0i CTETIEHU

KonTpoabHasi padora nmo teme
"ApudmeTnuecknii KOpeHb N—oil
creneHu. UppanuonanbHble ypaBHEHUS
U HepaBeHCTBa"

CuHyc, KOCHUHYC U TaHT€HC YHCIIOBOTO



40

41

42

43

44

45
46
47
48

49

50

51

52

53

54
55

apryMeHTa
CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO
apryMeHTa

ApKcHHYC, apKKOCUHYC U apKTaHI€HC
YHCIJIOBOTO apryMeHTa

APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpy HOCTb,
ONpeJIeICHUE TPUTOHOMETPUUECKUX
(GyHKIUI YHMCIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,
OTpesiesIeHue TPUTOHOMETPHUUECKHUX
(GYHKIUI YHCIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXXCHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXXCHUI

Pemrenne TpuroHOMETpUYECKNX YPAaBHEHUN

Penienne TpUroHOMETPUUECKUX YPAaBHEHUH

—_—



56
57
58
59

60

61

62

63

64
65

66

67

68

Pemienne TpuroHoMeTpUUECKUX YPAaBHEHUM
Pemrenne TpuroHOMETpUYECKNX YPAaBHEHUN
Pemienne TpuroHoMeTpUUECKUX YPAaBHEHUM
Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

KonTpoabHas pabora 1o reme
"M®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckune ypaBHenus'

HOCHCHOB&TGHBHOCTI/I, CIIOCOOBI 3aJaHus
nocJieJoBaTelIbHOCTEH. MOHOTOHHEBIC
oCJaCaA0BATCIABHOCTHU

Apudmerndeckas ¥ reoMeTpuIecKast
nporpeccuu. Mcnons30BaHHe IPOTPECCUn
JUTSL pEIICHUs] peaTbHbIX 3a7a4
MPUKIIAJHOTO XapaKkTepa

beckoHeuHO yObIBaromIasi reoMeTpruIecKast
nporpeccusi. CymMMma 6€CKOHEYHO
yOBIBarOIIEH reOMETPUIECKOMN MPOTPECCHH

DopMyIia CII0KHBIX IPOLIEHTOB
dopMmyia CI0KHBIX POLIEHTOB

O0001menne, cucTreMaTH3amus 3HaHuH 3a
Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOIo
aganm3a 10 kiacca

HTorosasi KOHTpoJIbHAA padoTa

O0001Ienre, CHCTEMATH3aIU 3HAHUH 3a
Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOTO
agann3a 10 kimacca

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

—_—

68



11 KITACC

Ne
n/n

— O o0 3 O

12

13
14

Tema ypoka

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTEIeM
CBolicTBa CTENIEHH

[IpeobpazoBaHue BbIpaKEHUN, COACPIKAIITIX
palnoHaIbHbIE CTEIICHH

[IpeoOpazoBanue BBIpAKEHUN, COACPIKAIIINX
paloHaIbHbIE CTEIIEHU

[IpeoOpa3oBaHue BeIpAKEHUH, COAECPIKAILINX
palMoHalbHbIE CTEIICHH

[TokazaTenbHBIC ypaBHEHUS U HEPABEHCTBA
[TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
[TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
IokazatenbHast QyHKIHS, €€ CBOMCTBA U
rpaduk

KonTponbnas pabora no teme "CremneHs ¢
palMOHAIBHBIM ITOKA3aTEIEM.

[TokazarenbHas pyHnkuus. [lokasarenpHble
YpaBHEHHU U HEpaBeHCTBA"

Jlorapudm yucna

JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMbI

KoauuecTBO 4acoB

Bcero

S R W U W Y

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



15

16

17

18

19

20

21

22

23

24

25

26

27

28

[IpeoOpazoBanue BBIpAKEHUN, COACPIKAIIINX
J0rapuQmbl

[IpeobpazoBaHme BbIpaKEHUN, COACPKAITIX
norapudmbl

[Ipeo6pa3oBaHue BbIpaXeHUH, COEpIKALIUX
aorapudmbl

[IpeoOpazoBanue BBIpAKEHUN, COACPIKAIIINX
J0rapuQmbl

Jlorapugmuueckue ypaBHEHHs U
HEPABEHCTBA

Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEeHHs U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEHHs U
HEPABEHCTBA

Jlorapudmmdeckas QyHKIuUs, €€ CBOWCTBA U
rpadux

Jlorapudmmueckas GyHkuus, e€ cCBOWCTBA U
rpaduk

Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpauKu

Tpuronomerpruyeckue GyHKIUHN, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckne GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuieckue GyHKIINU, HX
CBOMCTBA U rpauKu



29
30
31
32

33

34

35

36

37
38

39

40

41
42

43

44

IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonrtpomnsHas pabota o teme
"Jlorapudmmyaeckast GyHKIHUS.
Jlorapudmuueckre ypaBHEHUs U
HepaBeHCTBA. T pUrOHOMETpPUUYECKHE
GyHKIMHT ¥ KX

rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

HenpepriBHble QyHKINU

MeTto UHTEPBAJIOB VISl PEIICHHUS
HEPaBEHCTB

Metoa HHTEPBAJIOB TSI pEIICHUS
HEPaBEHCTB

[IpousBonHas GyHKINU
[MpousBoanas GpyHKIMN

I'eomeTrpuueckuii 1 GU3NYECKUI CMBICI
MIPOU3BOJHOMN

I'eomerpuueckuii 1 GpU3NIECKHUIA CMBICIT
MIPOU3BOJHOMN

[Tpoun3BoHBIC S7IEMEHTAPHBIX (HYHKITHI
[Tpou3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN

[Ipou3BosHas CyMMBbl, IPOU3BEICHHUS,
4acTHOTO (DYyHKIMH

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,



45

46

47

48

49

50

51

52

53

54

55

56

4acTHOTO (DyHKITHHA

[Tpou3BoHAst CyMMBI, IPOU3BEICHHS,
4acTHOTO (yHKIIHHA

IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMHA Ha MOHOTOHHOCTB M OKCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIEAOBAHUIO
(GyHKIMHA HAa MOHOTOHHOCTB U AKCTPEMYMBI

[IpumeneHne npou3BOHOM K UCCIIEA0BAHUIO
(hyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMHA Ha MOHOTOHHOCTB M OKCTPEMYMBI

HaxoxxaeHune HarnOobIIero 1 HAMMEHbIIETO
3Ha4YeHus1 QYHKIUU Ha OTpe3Ke

Haxoxzaenne HaubobIIero 1 HANMEHBILIETO
3HaueHusl QYHKIUU Ha OTPE3Ke

Haxoxxaenre HanOOJIBIIEr0 X HAMMEHBIIIETO
3Ha4YeHHS QYyHKIIMUA HAa OTPE3KE

HaxoxxaeHne HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHus1 QYHKIUU Ha OTpe3Ke

Haxosxnenne HanOobIIeT0 1 HAMMEHBIIIETO
3HaueHusl GYHKIUU Ha OTPE3Ke

Haxoxxaenre HanOOJIBIIEr0 X HAMMEHBIIIETO
3Ha4YeHHS QYHKIIMHA HAa OTPE3KE

[TpumeHeHre TPOU3BOIHON /ISl HAXOXKICHHS
HAWJIYYIIero PEIICHHs B TIPUKJIATHBIX
3agaydax, AJIs ONpeaesIeHUs] CKOPOCTH
nporiecca, 3a1aHHoro (POpMyJION MU
rpaduKoM



57

58
59

60

61

62

63

64

65

66

67
68

69

70

71

KonrtpomnsHas pabota o teme
"[IpousBonHas. Ilpumenenune nponzsogHoin"

[TepBooOpasnas. Tabauia nepBooOpa3HbIX
IlepBooOpa3nas. Tabnuia nepBooOpasHbIX

WuTerpan, reomerpuueckuil 1 GuU3NIECKuit
CMBICII MHTErpaja

WuTerpan, reoMmeTpudeckuii 1 GU3MIeCKHii
CMBICII MHTErpaja

WuTerpan, reoMeTpuueckuii 1 Gu3nIecKuii
CMBICII MUHTErpaja

Brruncnenue unarterpana no gpopmyiie
Herorona—JleitbOanna

Brruucnenue unterpana no gpopmyie
Herorona—Jleitoanna

Brruncnenue unrterpana no gpopmyie
Hrrorona—JleiiOaumna

Brruncnenue unrterpana no gpopmyiie
Herorona—JleitOanna

CucreMbl TUHENHBIX YpaBHEHUN

CucreMbl TMHENHBIX YPaBHEHUN

Pemrenne npukiiagHeIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

Pemrenne npukitagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

CucremMbl ¥ COBOKYITHOCTH LIENBIX,
palOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX, JJOTapU(PMUIECKIX
YPaBHEHU U HEPABEHCTB



72

73

74

75

76

77

78

79

80

81

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, JTOTapH(PMIICCKIX
YpPaBHEHUH U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapUPMUIECKIX
YpPaBHEHUHN U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIENBIX,
palOHAaIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX
YPAaBHEHUI U HEPABEHCTB

Hcnonws3zoBanue rpadukoB PyHKITUN 115
pelleHNs ypaBHEHHUI U CHCTEM

Wcnonb3oBanue rpadukoB GyHKUNN A5
pelleHus ypaBHEHUH U cUCTEM

IIpuMeHeHre ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO MaTEMAaTUYECKHUX
3aJa4 ¥ 3a/1a4 U3 pa3In4gHbIX o0sacTei
HayKH U pealbHOU KU3HU

KonTponbaas pabota o teme "MuTerpan u
ero npuMeHeHus. CucTemMsl ypaBHEHUI"
HaTtypanbHble U 1enble Yncia B 3aja4ax u3
peaTbHOM KU3HU

HatypanbHble 1 Lienble yucia B 3ajja4ax u3

pEaTbHOM KU3HU

HarypanbHble u nienble yucna B 3aja4ax us3
pEabHOM KU3HU
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HpI/ISHaKI/I JACIINMMOCTHU LOECJIBIX YHUCCII
HpI/ISHaKI/I JACIIMMOCTHU LECJIbIX YHUCEII
HpI/ISHaKI/I JACIINMMOCTHU LOECJIBIX YHUCCII

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUW. Y paBHEHUS

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHUW. Y paBHEHUS

[ToBTOpenue, 060061IeHNE, cCCTeMaTH3aus
3HAaHUW. Y paBHEHUS

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HAHUU. Y paBHEHUS

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3ALIHS
3HAHUW. Y paBHEHUS

[ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aIUs
3HAaHUW. Y paBHEHUS

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aus
3HaHui. HepaBeHcTBa

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHul. CrucTeMbl ypaBHEHUN
[ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHuH. CrucTeMbl ypaBHEHUN
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[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui. OyHKUIUH

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHul. OyHKIUH

Wrorosas koHTpoJsibHas paboTa

HroroBas koHTponbHas paboTa
O0006111eH1E, CUCTEMATH3allUs 3HAHNUH 3a
Kypc anre0psl ¥ HadaJl MaTeMaTHIeCKOTO
aganm3a 10-11 ximaccon

O0001menue, cucTeMaTH3alds 3HaAHUH 3a

Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOIro
ananm3a 10-11 xmaccoB

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

102



YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

o 10 kiaacc

A.I''Mopakosuy, [1.B.CemenoB MatemaTtuka: anreOpa U Hayajia MaTeMaTUYECKOIrO
aHaim3a, reoMeTpus. Anredpa M Hadajga MaTEMAaTHYECKOro aHaiuu3a. B 2-x gacrax

(6a30BbIH U yTIIyOJIeHHBIN YpoBHU) - M.: MHemo3uHa, 2019

e 11 kaacc

A.I''Mopaxosuy, I1.B.CemenoB MaremaTuka: anreOpa n Hauanza MaTeMaTHUYECKOTO
aHanu3a, reoMeTpus. Aiaredpa v Havaja MaTeMAaTUYECKOro aHanuza. B 2-x vacrtax

(6a30BbIH U yTIIyOJIEHHBIN YpoBHU) - M.: MHemo3uHa, 2020
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