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MNOACHUTEJIbHASA 3AININCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa u Havajga MaTEMaTHIECKOTO
aHaimzay» 6a3zoBoro ypoBHs g oOywaroniuxcst 10 —11 xiaccoB pa3zpaborana Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOI0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NpEeAbSIBIAEMBbIX K MaTEMaTHUUYECKOMY OOpa3OBaHUIO, U TPAIUILMI POCCUMCKOTO
oOpazoBanus. Peanmuzanus mporpamMMbl OO€CHEUYMBAET OBJAJEHUE KIHOUYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIMIMMH OCHOBY [IJISi CAMOPA3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHusl, LIEIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOTO ¥ MO3HABATEIHLHOTO
pa3BUTHUS JIUYHOCTU O0YYAIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajsa MaTeMaTHYE€CKOTO aHAM3a» SIBISIETCS OJHHUM U3
HamOoJjiee 3HAYMMbBIX B MPOrpaMME€ CTapuIed IIKOJbI, IOCKOJBbKY, C OJHOMU
CTOpOHBI, OH OO€CleYMBAaeT HHCTPYMEHTAIbHYIO 0a3y 1 HU3y4yeHUs BceX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrOll CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
a0CTpakTHOE MBILIUICHHE YYalluXcsi Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHUS
KypcoB HH(OpPMAaTUKH, OOILIECTBO3HAHMS, HMCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHYECKO popMme.

Kypc anreOpel 1 Hauyan MaTreMaTHYEeCKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCHENIHOTO OBJAJICHUS] 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUSA
OCHOBHBIX TEHJICHIIMH HSKOHOMUKM M OOIIECTBEHHOM JKWU3HH, IO3BOJISET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B ITOBCEIHEBHOM XKU3HHU. B TOXKe Bpems OBIAJECHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTeMaTHYECKUMU KOHCTPYKIUSMU
pa3BUBAa€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IEHNE U KOHKPETH3al1I0, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzyyenus
anreOppl W Hauyajl MaTeMaTHYEeCKOr0 aHalW3a B CTaplied IIKOJe ydJalluecs
IOJy4arOT HOBBIM ONBIT PEUICHHWS MPUKIAIHBIX 33Ja4, CaMOCTOSATEIBHOIO
MOCTPOCHUSI MAaTeMAaTUYECKUX MOJEJIEH pealbHbIX CHUTyallMil M UHTEpHpeTaluu
MOJIYYEHHBIX  PELICHHUM, 3HAKOMATCA C  NpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEM B TPUPOAE, HAYKE MU B MCKYCCTBE, C BBLJAIOIIAMUCS
MAaTE€MaTHYECKUMU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 y4deOHbId maTepual, CrocOoOCTBYIOMIUNM (OPMHUPOBAHUIO
HAy4YHOTO MMPOBO33PEHMs, TaK M 4epe3 cheuupuky ydyeOHOU AesiTelbHOCTH,



TpeOyromiein CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IPOJIOJIKUTEIBHOM
KOHLIEHTpalMi BHUMAaHNs U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN pe3ysbTart.

B ocHoBe wmetonuku oOydeHus anreOpe W HayajiaM MaTEeMaTHYeCKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBINA NPUHILIUIT 00YYEHUS.

CrpykTypa Kypca «Anredpa v Hauyajga MaTEMaTUYECKOIO aHAIM3a» BKIKOYAET
CIIEIYIOIUE COJEPKATEIbHO-METOAMYECKUE JIMHUM: «YHcia W BBIYMCICHUD,
«Dyukuumun  u rpaduku», «YpaBHEHHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHaimuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €ECTECTBEHHO JOMOJHSSA APYT APYra U MOCTENEHHO
HAChIIAaACh HOBBIMM TeMaMM M  pasfenamu. JlaHHBIA Kypc — sIBIseTcs
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIuHsEeT B ce0e cojiepKaHHe HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: alredpa, TPUrOHOMETPHS, MaTeEMaTUYECKUI aHaJIu3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydvamiuecs OBiIaAeBarOT BCE Ooliee
[MIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIEeI0BaTEIbHO POpMHUpPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOMTh MaTEMaTHYECKYHD MOJEIb pPEATbHON
CUTyallud, TPUMEHSATh 3HAHUSA, TOJy4YCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOI0 aHaJIW3a», IJIs PEeUICHUs CAMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3a]1auM, a 3aTEM UHTEPIIPETUPOBATH IMOJTYUYEHHBII pe3yJbTaT.

CopepxaTenbHO-MeTOAMYECKasl JIMHUA «YUMCiia M BBIYMCIICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW Mmikojie. B crapuiell mkose oco0oe BHUMAaHHE YJIENsSETCS
(GOpMHUPOBAaHUIO TPOYHBIX BBIYUCIHUTEIbHBIX HAaBBIKOB, BKIIOYAIONIMX B ce0s
UCTIOJb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO YHCIA, YMEHHE
palMOHAJIBHO BBINOJHATh JEHUCTBHAA C HUMH, JelaTb IPUKHAIKY, OLEHUBATH
pe3ynbrar. OOyuarouiyecs: NOJy4YalroT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJApTHOW (opme,
MCII0JIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKECHUI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha IMPOTSHKEHHH BCETO
oOydeHuss B CTapliedl IIKOJIe, IOCKOJbKY B KaXIOM pas3jeiie MporpamMmmbl
PEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaI€BAIOT
pPa3IMYHBIMM METOJIaMU PEUICHUS LEJbIX, PalMOHAIBHBIX, HPPALUOHAIbHbIX,
NOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIe yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIETOBAHUN
(GYHKIMI ¢ MOMOIIbIO MPOU3BOJHOM, pElIeHUH NPUKIAJAHBIX 33Ja4 W 3a/Jay Ha
HaXOXJEHUE HauOOJIBIIMX W HAUMEHBbIIMX 3HayeHuW QyHkuu. JlanHas
colepkaTelbHasl JMHUS BKJIOYaeT B ce0s Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATH pacu€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHMM, a TaKKE BBIPAXKECHUH,



CoJIepKalluX CTerneHn u Jjorapupmel. braromaps u3yueHuio anreOpandecKkoro
MaTepualia TPOUCXOJWUT  JallbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUST y4aluxcsd, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxIeHui, pabOTBl C  CHMBOJBHBIMH  (OpMaMH,  TIPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC PaBCHCTB M HEPaBEHCTB. AnrebOpa
npemnaraetT 3(PQGEeKTUBHBIE WHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
s3bIKa HAYKH.

CopepxaTenpbHO-MeTOAMYECKass JUHUAA «DyHKIMM W TpaQuKM» TECHO
MEPETUIeTACTCS ¢ IPYTUMHU JIMHUSMH Kypca, TOCKOIBKY B KAKOM-TO CMBICTIE 33/1aéT
MOCJIEIOBATEIHLHOCTD U3Y4YCHUS MaTepuaia. N3yuenue CTEIICHHO,
MOKa3aTeNbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NIJIsl pelieHus 3ajad U3 JAPYruxX yueOHBIX
MIPEIMETOB U PEATbHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTHYCCKUM aHAJIU30M,
TaK W C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpm 3TOM Ooiblioe BHUMaHUWE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh IMOJy4YEeHHbIE (YHKUHUHU, CTPOUTH HX
rpaduku. MaTepuan 3Toi colep)KaTeIbHON JIMHAK HaIleJIeH Ha Pa3BUTHE YMEHUN
¥ HaBBIKOB, ITO3BOJISIONINX BBIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOH, rpadudueckoir u cimoBecHO. Ero m3ydenme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHast nuHusa «Hauana mMareMaTtnyeckoro aHajinz3a MO3BOJSET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MATEeMAaTHYCCKUX, TaK W MPHUKIATHBIX 3a/1ad,
JIOCTYITHBIX O0YYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpouUTh Trpaduku QPYHKIUN, OMpPENeIsATh WX HAWMOOJbIINE W HAUMEHBIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAN (QUTYp M OOBEMBI TeNl, HAXOJUTh CKOPOCTU U
YCKOpeHHs TiporeccoB. JlaHHas coaep)karenbHas JIMHHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MATEMAaTHYEeCKUX MOJENeH peambHBIX CHUTYaIUH,
HAXOXKJCHUSI HAWIYUIIEro pElIeHUs] B MPHUKIAJAHBIX, B TOM YHUCIE COIMAIBHO-
HPKOHOMHMYECKHUX, 3a/Jauyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (POPMaNILHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U uckyccrBe. OOyuarommecs Y3HAIOT O
BBIJIAIONINXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMaTUKHU Kak
HAyKH, ¥ KX aBTOpax.

CopeprkaTenbHO-METOANYECKas TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAM  TEOPUH  MHOXECTB. T€OpeTHKO-MHOKECTBCHHBIC
MPEICTAaBIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMAaTHKU W Tpeaiarator



Hanbosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MAaTEMATUKH U €€
IPWIOKEHUH, OHM CBS3BIBAIOT PA3HbIE MAaTEMAaTHYECKUE JUCLUUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO AaTh BO3MOKHOCTh WIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH M HCIOJb30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa um Hayajla MAaTeMAaTHYECKOrO0 aHAJIW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(hopMHUPOBATh HABBIKK MMOCTPOEHUS MOJIEIEH pealbHbIX CUTYallUid, UCCIEIOBAHUS
ATUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOro aHaliu3a U
UHTEPHPETAlUN NOJyYEHHBIX PE3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbId
U3 pa3/iesoB IPOrpamMMBel, IOCKOJIBKY BECh MaTEpPHANl Kypca IIUPOKO UCIIOIb3YETCs
JUISL peLIeHus] IPUKIAAHbIX 3a1a4. [Ipyu penieHnu peanbHbIX NMPAKTHYECKUX 3a/1ad
ydaluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJla4 OpraHu3yeTcs B MPOLECCE M3YUYEHMsI BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE

B y4yeOHOM miiaHe Ha M3ydYeHHE Kypca ajreOphl MU Hayajdl MaTEeMaTHYE€CKOTO
aHaym3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2 daca B Henento B 10 kimacce u 3 daca B
Hezemo B 11 kiacce, Bcero 3a niBa roga ooyuenus — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucia 1 BBIYMCICHUA

Paumonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuYecKue  JpoOu. ApupMeTHUYEeCKHe  Omepauud C
palMOHAIBHBIMU YU CJIaMU, TpeoOpa30BaHus YHCIOBbIX BeIpaxkeHUM. [IpuMenenne
Ipobeil 1 MPOLEHTOB NIl PellieHUsl MPUKJIAJHbIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble uyucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud ¢ JIeUCTBUTENbHbIMU YHucHaMmu. [IpuOnmxEHHbIC
BBIYMCIICHUS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Cremenb ¢ menbiM  mokaszareneM. CranpaptHas  (Qopma  3ammcu
nercTBuTeabHOr0  uucia. Hcnonb3oBanue —moaxonsdmed  GopMbl  3aMucU
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3alad U IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  crtemeHu.  JleictBus ¢
apu(MeTH4ecKUMHU KOPHSIMHU HaTypaJIbHOM CTETIEHU.

CHHYyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTaHI€HC YUCIJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE IPEOOPa30BaHUS.

[TpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPAXKEHUM. OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEeHHE, KOpPEeHb YypaBHEHHUs. HepaBeHCTBO, pELICHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAlMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpaBHEHHI U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3a]71a4 U3 PA3IMYHbBIX 00JIaCTel HAyKU U PEaIbHON KU3HHU.

DOyHKUMH U TPaPUKH

Oynkumsi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yHkumu. B3aumHO
oOpaTHble PYHKIUH.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpomexyTkH 3HaKONIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUY.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS 71-0Oi CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUH 9UCIIOBOTO apryMEHTA.

Hauana MmaTeMaTH4ecKoOro aHajamn3sa

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MMOCJICAOBATEILHOCTEH.
MOHOTOHHBIE OCJICIOBATCIILHOCTH.

ApudmMernueckas ¥ TeOMETpPUIECKasi Tporpeccui. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUYeCKOM
nporpeccud. Dopmysia CIOXKHBIX MPOLEHTOB. VICIoOab30BaHUE MPOTPECCUU A
pelICHUs peANIbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:KecTBa 1 JJOTHKA

MHoxkecTBO, omnepauuu Haj MHoOxecTBamu. Jluarpammel OJilnepa—BenHa.
[IpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOTO armapara il ONHCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPYU PEIICHUH 3aJ1a4 U3 JPYTUX YICOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ACTBHUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa 1 BBIYMCICHUSA

HatypaneHble u nesnble yncna. [IpusHakyu 1e1MMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areneM. CBONMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTuuHbIE U HATYpPAJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BEIpOXKECHHM, COACPKANTUX JTOTAPU(MBI.

ITpeoOpazoBaHue BBIpaXKEHUHN, COAEPXKALIUMX CTEHNEHH C palOHAIbHBIM
MIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHblE ypaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUU. PellleHne NpUKIaIHbBIX 33a4 C IOMOILBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

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

DOyHKIUHN U TPAPUKHU

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

Tpuronomerpuyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapudpmMuyeckas PyHKUMUU, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QyHKIMIA IS PELICHUS YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

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

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepsiBable pyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkumu. [eomerpudecknii u  QuU3NUECKUHA  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMeHTapHbIX  GyHKOUE.  DopMynbl  HAXO0XKACHUS
IPOM3BOJHON CyMMBI, POU3BECHUS U YACTHOTO (DYHKIUH.

[TpumeHeHne MpOU3BOAHON K MCCIIEAOBAHHUIO (DYHKIIMM HA MOHOTOHHOCTH M
3KcTpeMyMbl. Haxoxx/ieHue HanbospIIero 1 HaMMEHbIIET0 3Ha4eHUsl QYHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM UL HAXOXKACHUS HAWJIy4dlIero pEIICHHs B
NPUKIAIHBIX 3aja4yax, I ONIPEACIICHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyIioi umu rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid M (Qusmyeckuid cmbicil. Beiuucienue
uHTerpana no popmyie Herorona—JleiiOnuua.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyeOHoro mnpeamera «Maremaruka» JOKHO 00O€CIEeUnBAThH
JIOCTUKEHHE Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHUsl CICAYIOIINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUaAIOIIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI WU Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIIUSAME ¥ HA3HAUYCHHEM.

[TarproTHYeCcKOE BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY U HACTOSIIIIEMY POCCUICKOM MaTeMAaTHKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKECHUAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKHU U JI€SITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKJIIOYasi ICTETUKY MATEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNM, pacCcyxICHUN;
BOCIPUUMYHUBOCTHIO K MATEMAaTUUECKUM 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 3aHATHH U

OTJIbIXa, peryispHas busnyeckas aKTUBHOCTB); bu3nuecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MaTEMATHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOe BOCTIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYpPhl, TOHHMMAHUEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TMPOIIECCOB HA COCTOSIHUE NMPHUPOIHOU M COIMATBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTallUel Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM NJis pelleHUs 3a/ad B
o0JacTh OKpyKaromield Cpeapl, IUIAHUPOBAaHUS TIOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBEHHOHW MpPAaKTUKW, [MOHUMAaHHEM
MaTEMaTUYECKOH Haykh Kak cdepbl UYeJOBEUYECKON ACATEIBHOCTH, JTaloB &
pa3sBUTHS M 3HAYUMOCTH [UJISI PA3BUTHS I[MBWIM3AIMW; OBJAJCHHEM S3BIKOM
MaTEMaTUKH M MaTEMaTUYECKOW KyJIbTypOH KakK CPEJCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIIECTBIISATh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl yU4eOHOro MpeaMera
«Marematuka XapaKTepU3yroTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenwvhvlie  Oeticmsus,  obecneduusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lorHuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXIYy TMOHATUSIMH; (OPMYIUPOBATH
ONpENEeNICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBI  IPU3HAK
KJaccu(ukanuy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJN3a;



BOCIIPUHUMATh, (QOPMYJIUPOBaTH U  NPEeOOpPa3OBBIBATh  CYXIACHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE WU OOIIME;
YCIIOBHBIE;

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

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEOYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYCHUH 110 aHAJIOT MU,
IIPOBOJAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IIPOTUBHOIO), BBICTPAUBATh ApryMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJE€HUS U BBIBOJBI;

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

bazoBbie HCCIICOO0BATCIbCKUC I[GﬁCTBPIfI:

MCIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCH], (UKCUPYIOIIKME MPOTUBOpEUnE, MpodiIemMy,
yCTaHaBNMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIHI HKCHEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
O00BbEKTa, SIBJICHHUSA, NPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJIICHUSMU, IPOLIECCAMH;

CaMOCTOATENTHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJABI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3MPOBAaTh BO3MOKHOE Pa3BUTUE MPOLECCA, a TAKXKE BbIABUIAThH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmariueii:

BBISIBIISITH JIepULIMTHI UHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BBIOMpAaTh  MH(GOPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHHUS;

CTPYKTYpPHUPOBaTh UHPOpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popMax,
WTIOCTPUPOBATh TpaUUuECcKH;



2)

OLICHUBATH HaJIE>KHOCTh uHopMau o CaMOCTOSITEJILHO
chOpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuxamuenwle Oelicmeus, obecneyugarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOB 00YUAIOUWUXCSL.
OOwenue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU M TEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJTYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMbl, perraeMon 3aa4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXJICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAliora, OOHAPYXHUBATh Pa3lIMYMe U CXOJCTBO IO3HIIUN; B
KOpPpeKTHOU popMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a]1ad MPE3CHTAIIMN U OCOOSHHOCTEH ay TUTOPHUH.

CoTpyaIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyaIbHON pabOThI PU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH I1ETh
COBMECTHOM JESTENBHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboTHl, pacrpenesaTh BUAB padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJAJga B OOIIMIA MPOAYKT MO KPUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

cﬁopMupoeaHue CMbICJI06bIX YCNAHOB0K U HCUZHEHHBLIX HABBLIKOB JIUYHOCNIU.
CaMOOpFaHI/ISaHI/IH:

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

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOW WH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTb  HaBBIKAMH MMO03HABATEILHOU pe(i)JIGKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX JICUCTBUM M MBICIUTEIbHBIX MpouecCoB, UX PE3YJIbTATOB,
BI1aaCThb criocobamMu CaMOIIPOBCPKH, CaMOKOHTPOJII  IIpoHecca U
pe3yJibTaTa pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HAXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa M Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)»
Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHIKEHUE
CIIEIYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa 1 BBIYMCICHUSA

OnepupoBaTh MOHATUAMM: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS POOb, IPOLIEHTHI.

Boinonusate  apudmeTHyeckue  Oomepandu  C  pPalMOHAIBHBIMU U
JNEUCTBUTEIILHBIMUA YHCIIAMU.

BoinonsasaTh pubInKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUUCICHHIA.

OnepupoBaTh MOHSATUSMU: CTEIEHb C LEJIbIM IMOKAa3aTesIeM; CTaHAapTHasd
dbopma 3ammMcH JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHH,
MCIIOJIb30BaTh MOJAXOASIIYI0 (POpMY 3amucH ACHCTBUTENIBHBIX YUCEIT JJI PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIIIA;
MCII0JIb30BaTh 3aMUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKHUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALIMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BrimonasaTh mMpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonuaTe npeobpa3oBaHUs I1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUA W pelmiaTb  OCHOBHBIE  THUIIBI  LIEJBIX, pPalMOHAIBHBIX U
VPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUS MaTEeMAaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PEAIbHON KU3HHU.



MopenupoBaTh peallbHblE CHUTyallud Ha A3bIKE aiareOpbl, COCTAaBJIATh
BBIDAKEHHUSI, YPAaBHEHMS, HEPABEHCTBA 10 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAPUKHU

OnepupoBarh MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acThb
OmpeAeNeHUus] U MHOXECTBO 3HaYeHW (QyHKIHH, Tpaduk (QYHKIHH, B3aMMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATHUAMU: UYETHOCTb W HEUETHOCTh (QYHKIUH, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku QyHKUWN A PELICHUS YpaBHEHUIA.

Crpouth W uuTaTh TpaduKu TUHEHHON (DYHKIMHU, KBaAPATUYHON (DYHKIIHNH,
CTENIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTelIeM.

Wcnonps3oBath rTpaduku (QyHKUMHA JUIs  HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH MpPHU PEIICHUM 3aJlay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH; BbIpaXaTh (OpMyJIaMu 3aBUCUMOCTH M€Ky BEJIMYNHAMHU.

HavaJjia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MNOHATHUAMHU: IOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reoMeTpruYecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaIOllas TE€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIECH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcrnosp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM ISl PEILICHMS
peanbHbIX 3a]]a4 MPUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBatTh MOHATUSMU: MHOXECTBO, OIIEpaLl[Uy HaJl MHOXKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONMCAHUS
pEaJIbHBIX MPOLIECCOB M SIBJICHUN, NpPU PELIEHUH 3a7ad U3 JPYIMX YyueOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpEeNeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa u BbIYHCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYPAIbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH LIEJIBbIX YUCEJ, PA3JI0KEHUE YKCIIA HA MPOCTHIE MHOXUTEIU
JUISL pEIIeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uwucia, ASCATUYHBIE U HATypaJibHbIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh CBOWCTBA CTENMEHW JUIA MNpeoOpa3oBaHUsS  BBIPAKCHHI;
ONEPUPOBATh MOHATHUAMH: IOKA3aTEIbHOE YpPAaBHEHHE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIIMX  JIOrapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPaBHEHUM U HEPABEHCTB.

Haxoaute penienust npocTelimx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHUW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUISA PELICHUS MPAKTUYECKHUX 3a4ad.

Haxoauts pemeHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEM PAlMOHAIIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXCHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/JayH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C UCTIOIB30BAaHUEM allliapara aareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUSMU:  TMepuoAHYEcKas  (QYHKIMS, [POMEXYTKH
MOHOTOHHOCTH  (DYHKI[MM, TOYKM JKCTpemMyMma (QyHKUUH, HauOosblliee U
HauMeEHbIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX I
uccienoBanus PYHKIUH, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpaUKd MOKa3aTEIbHOU, JIOTapuPMUUYECKON U
TPUTOHOMETPUUECKUX (YHKIUN; U300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIb30BaTh JJIs PEIICHNS] YPAaBHEHUN U HEPABEHCTB.

N300paxxarb Ha KOOPJAMHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUMI
Y UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHCHUM.

Wcnonp3zoBate rTpaduku (QyHKUMHA JUIs HCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUILINH.

HavaJjia MmaTeMaTH4eCKOI0 aHAIHU3a

OmnepupoBaTh MOHATUSAMH: HENpPEphIBHAS (YHKIHS; TPOU3BOAHAS (HYHKIIUY;
UCIIOJIb30BaTh TEOMETPUUYECKUM M (PU3HUECKHUI CMBICI MPOU3BOTHOM JJI pelIeHUs
3a1ad4.

HaxoauTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUN, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO I HCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO IPapuKOB.

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

OnepupoBaTh MNOHATHSAMH: IE€pBOOOpa3Hasi W  HMHTErpajl; IOHUMATh
T€OMETPUYECKUM U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIWN; BBIYUCISATH WHTETPAI
o ¢opmyne Herorona—JIeitonumna.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO H
$u3NYECKOro XapakTepa, CpeCTBAaMU MaTEMaTHIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

HaumeHoBaHue pa3/ie/ioB U TeM
MporpamMMmsl

MHoOkecTBa pallMOHAIIBHBIX U
NENCTBUTENBHBIX UyKncell. PalimoHanbHbBIE
YpPaBHEHUS U HEPABEHCTBA

@Oynkiun ¥ rpaguku. CTeneHs ¢ 1eabM
IIOKa3aTesieM

ApudpmeTnueckuii KOpeHb N—Ol CTENEHH.
HppanmoHanpHble ypaBHEHUS U HEPABEHCTBA
DopMyisl

TPUrOHOMETpUU. TpUrOHOMETpUYECKHE
ypaBHEHHUS

ITocnenoBaTeabHOCTH U IPOTPECCUH

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUU

KoaundyecTBo 4acoB

Bcero

14

18

22

68

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmorexa [JOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bubnunoreka [IOK
https://m.edsoo.ru/1568aba3

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

bubmorexa [JOK
https://m.edsoo.ru/1568aba3




11 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbl

CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
[okazarenbHas pyHnkuus. [lokasarenbHblie
YPAaBHEHUS U HEPABEHCTBA

Jlorapupmuueckast GyHKITHS.
Jlorapugmuueckue ypaBHEHHs U
HEPaBEHCTBA

TpuronomeTrpruyeckue QyHKIUN U UX
rpaduku. TpuroHomerpuyeckue
HEpaBEHCTBA

[IpousBoanas. [Ipumenenne npou3BOIHOM
HuTerpan u ero npuMeHeHust
Cucrembl ypaBHEHUI

HaTypaJIBHLIC M O CJIbIC YHCJIa

[ToBTOpenue, 060061IeHNE, cUCTEeMaTH3aIUs
3HAHUH

KoanuyecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6moreka [JOK
https://m.edsoo.ru/f11c4afd

bubnunoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6moreka [JOK
https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd













IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

Yucna 1 BEIUUCIIEHUS

OnepupoBaTh NOHATUAMM: pPalMOHAIBHOE M AEMCTBUTEIBHOE YMCIIO,

OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOIICHTHI

BoimonusaTe  apudmMernyeckue omepaludd € palMOHAIbHBIMHU U

HGﬁCTBHTGHBHLIMH qucjiaMu

BoimonHATe  NpUOMMKEHHBIE  BBIYMCICHMSA, HCIONb3YysS  IpaBUIIa

OKpYTJICHUS, 1e]aTh MPUKUIKY U OIICHKY pe3yJIbTaTa BRIYUCICHUN

OnepupoBaTh MOHATUSMU: CTENIEHb C IIEJIBIM MOKa3aTesieM, CTaHJapTHas
¢dopma 3anucH EeHCTBUTENBHOTO YMCIIA, KOPEHb HAaTYpaJbHOW CTENEHH;
MCTIOJIB30BATh MOAXOSIIYI0 (POPMY 3alUCH JACHCTBUTEIBHBIX YUCET JUIS

peuieHUs MPAKTUYCCKUX 3a1a4 U NPCACTABJICHUA JAHHBIX

OnepupoBarh MOHATUAMH: CHUHYC, KOCUHYC M TaHI€HC MHPOU3BOJBHOIO
yIjla; MCIOJIb30BaTh 3allUCh MPOM3BOJIBHOTO YIVIa 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHe (PyHKIUU

VYpaBHEHUS 1 HEPABEHCTBA

OnepupoBath MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
palroHaNIbHOE, UPpALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE

BoinmonusaTe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BBIPAXKEHUN H
peuaTs TPUrOHOMETPUIECKUE YPAaBHEHU

BrinmonHsATe peoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX
BI)Ipa)KeHI/Iﬁ n peuaTtb OCHOBHBLIC THUIIBI HLCJbIX, PalUOHAJILHBIX H
UppalMOHANIFHBIX YPaBHEHUI U HEPABEHCTB

HpI/IMeH}ITL YpaBHCHUA W HCEPABCHCTBA JIA PCIICHHUA MATCMATUYCCKHUX

3aJ1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peanbHON )KU3HU



2.5

3.1

3.2

33

3.4

3.5

4.1

4.2

4.3

4.4

5.1

52

53

11 KIIACC

MonenpoBaTh pealbHbIE CUTYyallMH Ha SI3bIKE anreOpbl, COCTABISTH
BBIPQKCHUS, YPABHCHHS, HCPABEHCTBA 110 YCJIOBHIO 33/1a4H, UCCIICIOBATH
MMOCTPOCHHBIE MOJIENIU C HCIIOIh30BAaHUEM alllapara aareopbl

OyHK1MU U TpaduKu

OnepupoBaTh NOHATHAMHU: (DYHKIHSA, CHOCOOBI 3adaHus (YHKIIHH,
o0JacTh OMpeNeNeHUsT W MHOXECTBO 3HAaueHUH (QyHKIUHU, Tpaduk
(dbyHKIHH, B3aMMHO 0OpaTHBIC PYHKITUN

OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYJIN
(GYHKIIUY, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA

Hcnonbk3oBath rpadvku GyHKIUN s pelICHUs] ypaBHEHUI

Ctpouts ¥ uuTaTh TrpaQuKu JHUHEHHOW (YHKUWH, KBaJpaTUIHOU
(GYHKITUY, CTETIEHHOW (DYHKIIMHU C TICITBIM ITOKa3aTeieM

Hcnons3oBate rpaduku GyHKIUN A8 UCCIENOBAHUS TPOIECCOB H
3aBUCUMOCTEH TPU PENICHUHW 3a/Jad U3 APYTUX yUeOHBIX MPEIMETOB H
pealbHOM  JKM3HH, BBIpaXath (opMyramMu 3aBUCHMOCTH  MEXKIY
BEIUYNHAMU

Hauana MaTeMaTH4YeCKOr0 aHAJIN3a

OnepupoBaTh MOHSATHSAMH: TIOCJIEIOBATEILHOCTh, apudMeTHuecKas Hu
reoMeTpHUYecKast IPOrpeccun

OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBAIOIIas Te€OMETpUYECKas
mporpeccusi, cymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
MIPOrpeccuu

3amaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCUid ISt
pElIeHUs pealbHBIX 33724 MPUKIAHOTO XapaKTepa

MHoXecTBa 1 JIOTHKA

OnepupoBath MOHATHSIMHI: MHOXXECTBO, OTIEPAIIH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT A OMHCAHUS
pETBHBIX TPOIECCOB W SBJICHHWMA, TPH PEIICHUU 3adad W3 JPYTUX
y4eOHBIX MPEAMETOB

OHepI/IpOBaTB IIOHATHUAMMU: OIIPECACIICHUC, TEOpEMa, CJIICACTBHC,

J0Ka3aTcJIbCTBO



Kox
MPOBEPSIEMOT O
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYUCICHUS

OHepI/IpOBaTL MNOHATHUAMU: HATYPAJIBHOC, ILCJIIOC YHUCIIO, HCIIOJb30BATbH
IMPU3HAKKW AOCIMMOCTU MCJIBIX YHCCI, PA3JIOKCHUC YHCJIa Ha IMPOCTHIC

MHOXUTCIIN OJId PCHICHUS 3a1aY
OHepI/IpOBaTI) MOHATHUEM: CTCIICHb C pAallMOHAJIbHBIM IMOKA3aTCIIEM

OnepupoBaTh  MOHATUSAMHU:  Jorapudm  yucna, JECATHYHBIE U

HaTypaJbHbIE JOrapu(pMbl
YpaBHEHUs U HEPABEHCTBA

[lpuMmeHsTh CBOMCTBA CTENEHM M MPeoOpa3oBaHMs BBIPAKEHUIH,
ONEpUPOBATh MOHATHSIMH: IOKAa3aTEJIbHOE ypaBHEHHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoimonHATe npeoOpa3oBaHUs BBIPAKEHUH, COAEpIKALIUX JIOrapu(MBI;
OIIEpUPOBAThH MOHITUSIMMU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO;

peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUECKUX YPAaBHEHUHN U HEPABEHCTB
Haxoautsb pemieHus npocTelImux TPUroHOMETPUIECKIX HEPABEHCTB

OnepupoBaTh TNOHSATUSMHU: CHUCTEMAa JIMHEHHBIX YpaBHEHUU U €€
pelIeHue; UCIOoNb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUHN I pELICHUS

IMMPAKTUYCCKUX 3aaa4

HaxomuTe  pemieHus  NOpPOCTEHMIIMX CUCTEM U COBOKYIHOCTEH

paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MonenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTAaBISTH
BBIPQXXCHUS, YPAaBHEHUS, HEPABECHCTBA U CHCTEMBI 110 YCJIOBHIO 3aJ1adH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BaHHWEM armapara
anreopsl

@yHKIMU U TpaduKu

OnepupoBaTh MOHATHSIMH: TEpHOAWYECKAs (PYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIMH, TOYKH JKCTpeMyMa (DYHKIIUH, HAHOOJbIIECE H
HaVIMEHbIIIee 3HAYCHHUS (PYHKIIMU HA MPOMEXKYTKE; UCTIONH30BATh UX IS
uccieoBaHus PYHKIMH, 3aJaHHOU TpaduKoM

OneprpoBaTh MOHATUAMH: TpadUKH MOKA3ATEIBLHOM, JTOTapU(PMUIECKON H

TPUTOHOMETPUYECKUX (DYHKIMH; W300pakaTb HMX Ha KOOPAMHATHOMN



3.3

34

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IIJIOCKOCTH U UCIIOJIB30BATh JIA PCHICHUSA ypaBHeHI/Iﬁ 1 HCPABCHCTB

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpauKh JTHUHEHHBIX
YPaBHEHHH M HCIIOJIb30BATh MX JUIS PEIIEHUS CHCTEMbI JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBath rpaduku (GYHKUMH 7S HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYTUX yUeOHBIX AUCIUIUINH

Hayasia MmaTemaTHueckoro aHajinsa

OnepupoBaTb HOHATUSAMH: HeNpepbiBHas (YHKIMS, MPOU3BOJHAS
(YHKIMHM; HCIOJIb30BaTh TE€OMETPUYECKUN U  (PU3NYECKUI CMBICI
IPOM3BOIHOM JJIS pelIeHus 3a/1a4

HaxoauTe  mpou3BOAHBIE  3JIEMEHTAapHbIX  (DYHKIUHM,  BBIYMCIATH
IIPOM3BOIHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO (DyHKITHIA

Hcnonp3oBaTh MOPOM3BOMHYIO JUIS  HCCIENOBaHUS  (YHKIMUM  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl UCCIEAOBAHUS K
HOCTPOCHUIO I'pahuKOB

Hcnonp30BaTh NPOU3BOIHYIO ISl HAXOXKIEHUS HAWIY4IIErO pEUICHMs B
NPUKIIAHBIX, B TOM YHCJIE COLMATbHO-YKOHOMUYECKHUX, 3ajauax
OnepupoBaTh MNOHATHAMHU: IE€pBOOOpa3Has M MHTErpaj; IOHUMATh
reOMETPUYECKUI M (PU3UYECKHI CMBICIT HHTETpaja

Haxoaute mnepBooOpa3zHble 3J€MEHTapHBIX (YHKUUH, BBIYUCIATH
uHTerpan mo Gopmyine Herorona — JleiiOHuma

PemaTs npuknaaHele 3a1aud, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO

n (1)I/ISI/I‘IGCKOI"O XapaKkTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Uucna v BBIYUCTICHUS

Panmonaneubie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOW, TPOIICHTHI,
OCCKOHEYHBIC  TMepUoAMYEecKHe  JIpodu.  ApudmeTndeckue  omepamuu ¢
paIoHaIbHBIMU YHCIIAMU, MPeoOpa30BaHMs YUCIOBBIX BhIpakeHUi. [IpumeHeHme
IpoOeil 1 MPOIEHTOB ISl PELIeHUS MPUKIATHBIX 3aJad U3 Pa3iIHuHbIX OTpaciei
3HAHUH U PEaJIbHOMN )KU3HU

JenictBuTenbHble  uMcaa.  PanMoHanpHble M UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckue ornepanud ¢ JICUCTBUTEIBHBIMH 4uciaamMu. [IpuOmmxEHHBIC
BBIYHMCIICHHUS, IPABUIIa OKPYTIICHUS, TPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM
Crenenp c mensiM mokazareneMm. CranmapTHas ¢opma 3amucu JIeHCTBUTEIHHOTO
yucia. Mcnons3oBanue noaxonsmeid (GopmMbl 3amucu JEHCTBUTEIBHBIX YUCET IS
pelieHusl TPaKTUYECKUX 3a/1a4 U IPEICTaBICHUs TaHHbBIX

ApudmeTndecknii KOpeHb HaTypadbHOU cTeneHu. JlefcTBus ¢ apupMeTHUECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENIEHU

CuHyc, KOCMHYC W TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT'€HC YHUCIIOBOTO apryMeHTa

VYpaBHEHUS U HEPABEHCTBA

ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BaAHNUS

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYITBI

VYpaBHeHue, KopeHb ypaBHEHHMs. HepaBeHCTBO, pelieHuMe HepaBeHCTBA. Meroa
WHTEPBAJIOB

Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPABHEHHUN 1 HEPABEHCTB

Pelenre nppalOHANIBHBIX YPAaBHEHUN U HEPABEHCTB

PeleHne TpUroHOMETPUYECKUX YPaBHEHUN

[IpuMeHeHne ypaBHEHH 1 HEPABEHCTB K PEUICHUIO MaTEMaTUYECKUX 3a/1au U 3a7a4

W3 pa3InYHBIX 00J1acTel HAYKH U PEATbHOM KU3HHU



3 OyHKIMH U TpaduKu
11 OyHK1UA, cnocoObl 3amanus ¢yHkiuu. ['padux ¢yHknuu. B3aumHo oOpaTHBIC
. byHKIIN
12 Obnactb ompeAeneHUs M MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm Qyskum.
' [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUU
13 CrenenHass (yHKIOHMS C HaTypaJbHBIM W IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpadMK KOpPHS 7-0i CTENICHH
34 TpuronomeTpuyeckas OKpPY>KHOCTb, OMpPEEICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YHUCJIOBOTO apryMeHTa
4 Hauana matemaTudeckoro anaianza
41 ITocnegoBaTenbHOCTH, CIOCOOBI 3amaHUsA II0CJIEeIOBaTelIbHOCTEH. MOHOTOHHEIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrrueckas U TeoMmeTpuyeckas mporpeccud. beckoHeyHo yObIBaromias
4o reoMmerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOMIEH TeOMETPUIECKOU
' nporpeccun. PopMysa CIOXKHBIX HPOLUEHTOB. Vcmonap30BaHME NPOrpeccUu Uist
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JTOTHKA
MHoxecTBO, omepauuu HajJ MHOXecTBamM. Jlmarpammbel Oilepa — DBenna.
5.1 [IpruMeHeHne TEeOpEeTUKO-MHOKECTBEHHOTO ammapara JJisi ONHCaHUsA pPeajbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnslie u nensie yncna. [Ipu3Haku e1MMOCTH HEIbIX YUCEI
1.2 Crenens ¢ pallMOHaIbHBIM NOKa3areneM. CBOMCTBa CTEIEHU
1.3 Jlorapudm yucna. JlecaTndHbie U HATypadbHbIC JOTapU(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBanme BeIpaXKEHUH, COIEPIKAIINX JTOTaPHUPMBbI
55 [IpeobpazoBanue BhIpaKEHUN, COAECPKAIINX CTEIIEHU C PAIIOHAILHBIM

IIOKa3aTcJIEM
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[TprMepsl TPUTOHOMETPUUECKHX HEPABEHCTB
[TokxazarenbHblE ypaBHEHUS 1 HEPABEHCTBA
Jlorapudmuueckrue ypaBHEHUSI U1 HEPABEHCTBA

CucrteMbl JMHEWHBIX ypaBHEHWH. PellleHHMe NPUKIAIHBIX 337ad C [OMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHU
CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HECPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3aJiayq

W 3a71a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM JKHU3HU
OyHKIH U TpaduKh
Oynkuus. llepuomnueckue ¢yHkmu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKLHUH.

Makcumymbl ¥ MUHUMYMbI (pyHkuuud. HauGomnblliee u HauMeHblee 3Ha4YCHHE

(GYHKINN Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

[TokazaTenbHas 1 Jorapupmuyeckas GyHKIUH, KX CBOMCTBA U TpaduKu
Hcnonp3oBanue rpagkoB pyHKIHMN ISl pELICHUS yPaBHEHUH U IMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKUMH A8 MCCIENOBaHMSA  MPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IMpPHU PEIIEHUU 33Jad M3 JPYrHUX Y4eOHbIX

MPEIMETOB U PeallbHOM KU3HU

Hauana maTematuyeckoro aHamusa

HenpepriBable pyHKIIUN. MeTo1 MHTEPBAJIOB JIJIsl pELICHHs] HEPAaBEHCTB
[TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKHUI CMBICT IPOU3BOTHON

[IpousBonHbie >nmeMeHTapHBIX (QyHKIUH. DOpMyIbI HaXOXICHHUS TPOU3BOIHOMN
CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYyHKIIMHA

[IpumeHeHHe TPOU3BOAHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
IKCTpeMyMbl. HaxoxjaeHne HauOOoNbIIer0o M HAaMMEHBIIETO 3HA4YeHUs (QyHKIUH Ha
OTpEe3Ke

[IpuMeHeHre TPOU3BONHOM I HAXOKIECHUS HAWITYyYIlIero PeNICHNs B IPUKIIAIHbBIX
3ajadax, Ui OIpENeNIeHHs] CKOPOCTH Tpoliecca, 3aJaHHOro (GopMyJIoH WU
rpagukomM

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

WuTerpan, ero reomeTprudeckuii U GU3NYECKuii CMBICI. BBIYMCIIeHre HHTerpaia mo

dopmynie Hetorona — JleitOHua



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHON MPOrPaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne merogamMu J0Ka3aTeNbCTB, aIrOPUTMaMU pELICHHs 3ajady;
yMeHHe (opMyIMpoBaTH M ONEpPUPOBATH MOHATHUSMHU: OIpeEesieHue,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKU; MPUMEHSThH UX; YMEHUE (HOpMYyIUPOBAThH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIHOJB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIHH;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHMS MpU PEIICHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEpUPOBATh MOHATUSAMU: MHOXECTBO, IOAMHOXECTBO, ONEpalM Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis OIMCAaHMsI peabHbIX MPOLIECCOB U SBJIECHUH U IIPU PELICHNUN
3aja4, B TOM 4YHCIE U3 JAPYTUX Y4YEOHBIX TMPEAMETOB; yMEHHE
OTepupoBaTh MOHATUIMH: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, Trpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OIHUCHIBATH Trpadbl pa3IUIHBIMU

CHOCO68.MI/I; HCIIOJIB30BATh l"pa(bbl IIpU pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATUAMH: HATypaJbHOE YMCIIO, LEI0E YHCIIO,
CTEIIEHb C LENBIM IT0Ka3aTelIeM, KOPEHb HAaTypaJbHOM CTEIEHU, CTEIICHb
C  pAaUMOHAIBHBIM  IIOKa3aTeleM, CTCNEHb C  JCUCTBUTEIBHBIM
noKaszaTeneM, Jorapu¢m UuClIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIIBHOE  YHCIO0,  MHOXECTBA  HATypalbHBIX,  LEIbIX,
palMOHAIbHBIX, JEHUCTBUTEIBHBIX YHUCENI, YMEHUE MHCIOIb30BaTh
NPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OO AEeNuTeNbh U HauMEHbIIIEe
oO1iee KpaTHoe, aaropuT™ EBKiIMIA MpH pelIeHuH 3aa4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMM  CUYUCIICHHUS; yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIeHSIMU M JiorapudMamu, MpeoOpa3oBaHUs IPOOHO-PAIMOHAIBHBIX

BLIpa)KeHI/Ifl; YMCHHUC OICPpHUPOBATH MNOHATUAMU: IMOCIICAOBATCIBHOCTD,



apudmMeTnyueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHe4yHO yOBIBalOImIasi TEOMETPUYECKas IPOTPECCHs; yMEHHUE
3aJ]aBaTh MOCIEA0BATEILHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX
dbopMyJI; yMEHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apTYMEHT KOMIUIEKCHOTO
gyncna, (opMa 3amEcd  KOMIUIGKCHBIX — 9Hceld (TreoMeTphuecKas,
TPUIOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apudMeTHuecKkue NeHCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOIUTH
OpUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBaTh
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompeaenuTeNb  MaTpULBbI,

reOMETPUYECKUN CMBICT OIpeeTUTeNs

YMeHHne onepupoBaTh MHOHATHAMU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIe, CTENECHHBIC, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHHsT U HEpPAaBEHCTBA, HUX CHCTEMBI, YMEHHE OIEpUPOBATh
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YypPABHEHUNM U HEPABEHCTB, PaBHOCWJIBHOCTH
ypaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPaBEHCTBA W CHUCTEMbI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; pPELIATH
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C TMapaMETpPOM; IPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTEeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00J1acTel HAYKU U peaslbHOW )KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (QYHKLIUSA, YETHOCTh (DYHKLUH,
NEPUOIMIHOCTD (PYHKIIUH, OrpaHHYECHHOCTh (PYHKIHUH, MOHOTOHHOCTH
byHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIHMK Ha IPOMEXYTKE, HETIpephIBHAS (DYHKINS, aCHMITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKUH U
¢u3nyecKuil CMBICI TPOU3BOAHOM, IEpBOOOpa3Has, ONpeAcIEHHBIN
UHTErpajl; yMEHHME HaXOJUTh ACHUMOTOTHI rpaduka (YHKLUHU; YMEHHUE
BBIUUCIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO H
KOMIO3ULUN (YHKLIUN, HAXOJUTh YpaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHME HAXOIWUTh IPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIN;
YMEHHE HCHOJIb30BaTh MPOU3BOAHYIO MJIsl HCCIEAOBaHUS (YHKIHUH,
HAXOJIWTh HAWOOJBIINE W HAWMEHBINIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpadMKu MHOTOWIEHOB C HCIOJBb30BAHMEM alapaTa MaTeMaTH4YeCKOro
aHaJln3a; TMPUMEHATh TPOU3BOJHYIO JJIi HAXOXKACHHUS HAWIyYILEero

peumcHus B HNPHUKIIAJAHBIX, B TOM YHCJIC COHHAJIBHO-DKOHOMHWYCCKUX U



buznYecKrX 3a7a4ax; HaXOJUTh TUIOMIAIN U 00BbEMBI (DUTYP C TTOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJCIMPOBAHUS C

NOMOIIBIO AU depeHInanbHbIX YpaBHEHUI

YMeHne omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIOUH, OOpaTHas
(byHKUMS, KOMIO3UIMUSA (YHKUWH, JTUHEHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, panvoHaabHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHYECKHE
GyHKIMKM, TOKa3aTenbHass | Jorapudmudeckas (yHKIHH, YMEHHE
CTpOUTh TpaduKu H3YYEHHBIX (YHKIMH, BBINOJIHATH MPEOOpa3OBaHUS
rpaduKkoB GYHKIINUN, UCTIOIB30BATh TPpa(UKHU JIJIsT U3YyUEHHUS TPOIECCOB U
3aBUCUMOCTEH, TpU peIeHUH 3ajad U3 JAPYTuX YYeOHBIX MPEIMETOB H
3aJla4 U3 peasibHOM KU3HU; BhIpaxaTh (opMyIamMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pCELICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HBIX TUIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJTH M YaCTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 33Jla4¥ U3 00JIaCTU YIPaBJICHUS TUYHBIMU U CEMEUHBIMU
(dbuHaHCaAMM); COCTABIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCJOBMIO 3aJaud, HCCIEOBATHh IOJIYyYEHHOE pPELICHUE U
OIICHMBATh MPABIONOAOOHOCTh PE3yJNbTATOB; yYMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha $3bIKE MATEMATHKH; COCTABJISATH BBIPAXKCHHUS,
ypaBHEHHS, HEPaBEHCTBA W HMX CHCTEMBl 10 YCJIOBHIO 3a/ayH,
HCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM aIrmapara

anreOpbl, MHTEPIIPETUPOBATH MTOJyUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: cpeliHee apu(MeTHiecKoe, MeiuaHa,
HanOoJpIllee W  HAaWMEHbIIEe 3HAYCHHWs, pa3Max, JUCHepCHs,
CTaHJApTHOE OTKJIOHEHHME YHUCIOBOIO Habopa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HWH(GOPMAIMIO, TPEACTABICHHYI0 B Taliumax, Ha
quarpaMmax, rpagukax, OTpaxarollyro CBONCTBA peabHbIX MPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH WH(POPMAIIHIO C TIOMOIIBIO TAOJHII M IUarpam;
UCClIeIoBaTh CTAaTHUCTUYECKHUE JAaHHbIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaguyecKux METOJOB U  DJIEKTPOHHBIX CPEIACTB; TIpapUuecKu
UCClIeIoBaTh COBMECTHbIE HAOMIOACHUS C TOMOLIbIO JUarpamm

paccenBaHysl U IMHEWHON PErpeccuu
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YMeHHE OnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4allHOrO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSITHOCTb C MCIIOJB30BaHMEM TIpaUUeCKUX METO/A0B; HPUMEHSThH
(GOpMyJIbl CIIO)KEHHS M YMHOXKEHHUS BEPOSITHOCTEH, (opMyJy MNOIHON
BEPOSATHOCTH, popmyiry bepHyim, komOuHAaTOpHbIE (akThl U (HOPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; yMEHHE ONEpUpPOBATH
NOHATUAMM: ClIy4yaillHas BEJIWYMHA, PpAaCIpENeICHUE BEPOSTHOCTEM,
MaTeMaTUYECKOE OXKUJAHUE, TUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CllydailHOW BeIMYUHBI, (QYHKIMM paclpeleleHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJIbHOIO M HOPMAJIBHOIO PAaCIpEICICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pPaCHpPENCIICHUN Ui
peleHus 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOZBl BBIOOPOYHBIX MCCIIEJOBAHUHN; yMEHHE IPHUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATH MOHATUSAMHU: COYETAHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploTOHA; ymeHue
HIPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUs Ul PEeLIeHUs 3a1a4;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUEHHBIN Pe3yIbTaT

YMeHHne onepupoBaTh NOHATUSMH: TOYKa, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA Yrjia, IUIOCKUH yTod,
JBYIPAHHBIA YIoOJ, TPEXTPAHHBIA YTOJI, CKPELIMBAIOUIUECS IpPSMBIE,
MapajuyieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPAMBIMH, YTOJ MEXAYy MPSIMON M IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO TUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnr 3a1a4 u3y4deHHblEe (AaKThl U TEOPEMBbl TUIAHUMETPUU; YMECHHE
OLICHUBATh  pPa3MEpbl OOBEKTOB  OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTUYeCKUE MOJIEIN C IOMOIIbI0 TE€OMETPUUYECKUX TMOHIATHH WU

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue ornepupoBaTh MOHITHIMH: IUIOMATL GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBI MHOTOTPAHHUK, CEUYCHHE MHOTOIPaHHHKA,
Ky0, Tapajulelienunea, Npu3Ma, nupamuaa, (Gurypa M IMOBEPXHOCTH
BpallleHHs, WIMHIP, KOHYC, map, chepa, miomans chepsl, IUIOmaib
MOBEPXHOCTH THUPAMHUJIBI, TPHU3MBI, KOHYyCa, IWIHHIpAa, 00BEM KyoOa,

npAMOYT'OJIBHOTO IIapaJurCjCiiineaia, MnupaMuabl, MIPU3MBbI, LHUIWXHApPA,
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12

13

KOHYycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUs KOHyCca M LWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHWE 1Iapa, IIJIOCKOCT,
Kacaromascs cdeppl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAILICHUs, UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHSATH CBOMCTBA Nr€OMETPUUECKUX (DUTYp, CAMOCTOSITEILHO
(bopMyaMpOBaThH OIMpPENEICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI
O CBOHCTBaxX M NMpH3HAKaX r€OMETPUYECKHUX (UTYp, 0OOCHOBBIBATH WM
OlpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukanuoo @uryp mo
Pa3NUYHBIM TPU3HAKAM, BBIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

MIOCTPOCHHS

YMeHrne omnepupoBaTh TOHSATHSIMH: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOMOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHbIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B HPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOIb30BATh T'€OMETPUYCCKHE OTHOIICHHS
IpU PEIICHWH 3a7a4; HaXOJUTh TEOMETPUYECKUE BEIWYUHBI (JITIUHA,
yroj, IUIomaab, O0BEM) MpU PEMICHUH 3a1ad W3 JPYTUX YUICOHBIX
MPEIMETOB M U3 PEaThbHON KM3HU; YMEHUE BBIUUCISITH TEOMETPUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIalb, OOBEM, ILIOMIAIb TMOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTH MHUPAMHIBI, TIPU3MBI, KOHYCA, IIIMHAPA, IUIOMAAb chepsbr;
00BEM Ky0a, TPSIMOYTOJBHOTO MapauleenuIieia, MTHPaMUIbI, TPU3MEI,
IUTHHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noA00HBIX (uryp

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS CUCTEMAa KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, pa3joXKEeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TPOU3BEJICHNUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelIeHUs] TEeOMETPUYECKHX 3aJad M 3aJad JPyTrux y4EOHBIX
peIMETOB

YMmenue BbIOMpaTh TOAXOMAIIMA METOA MJisi peHIeHHus 3a7auu;
MOHUMAHWE 3HAYUMOCTH MAaTeMaTHKU B U3YYCHUU TMPUPOJHBIX U
OOILIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HABaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHHC IIPHBOJUTH



IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHMCKOM W  MHUPOBOMU

MaTE€MaTHYECKOW HayKH



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATUKE

Kon
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IIpoBepsieMblii JJIEMEHT COAEePKAHUS

Yucna ¥ BEIUMCIIEHUSA
Harypanbnbie u nensie yncna. [Ipu3Haku 4e1MMOCTH HEIbIX YUCE

PamnmonansHble  yHcia. OOBIKHOBEHHBIE U ACCATHUYHBIC ,I[pO6I/I, IMMPOLCHTHI,

OeCKOHEYHBIE IEPUOINUECKHUE JPOOH

Apudmernuecknii KOpeHb HATYpaJbHON cTeneHd. J[eHcTBHA ¢ apupMeTHIeCKUMU

KOPHSIMHU HaTypaJIbHOW CTETIEHU

Crenenb C 1enbiM nokazaresieM. CTeneHp ¢ pallMoHaIbHBIM MoKa3aresieM. CBoiicTBa

CTCIICHU

CuHyC, KOCHMHYC U TAaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHT'€HC YHCIIOBOIO apryMeHTa
Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIEC JOTapUPMBI

JleiictButenbHble  uYnciaa. ApU(METHYECKUE OIepaluul C  JACHCTBHTEIHHBIMU
yucinamu. [IpubnnxEHHbIe BRIYUCIICHUS, PAaBUiIa OKPYTJICHUS, PUKUIKA U OI[CHKA

pe3yJibTaTa BEIYMCIECHUM

[Ipeobpa3zoBanue BeIpakeHUN

KommnekcHble uncna

YpaBHEHUs U HEPABEHCTBA

Lenble u 1poOHO-palIOHAIbHBIE YPaBHEHUS
HppanmoHanpHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

[Toka3arenbHble U JorapupMUUECKHE ypaBHEHHS
Ilenble u 1pOOHO-paIIOHAIBHBIE HEPABEHCTBA
HppanuoHanpHbele HEPABEHCTBA

[TokazarenbHble U IorapupMUUIECKUE HEPABEHCTBA
TpuronomeTpruyeckrue HEpaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

Martpuna cuctemMsbl TMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl
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OyHKIMY 1 TpadUKu
OynHkuus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkuuu. B3aumHo oOpaTHBIC
¢yukuuu. YétHble 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKIHHN

OO6nactp ompeneneHUs W MHOXECTBO 3HaueHU ¢ynkumu. Hymn ¢yskmmm.
[IpoMexXyTKH  3HAKONMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKIMH. Hawmbonbliee ¥ HavMeHbIIee 3HAYCHHE

(GYHKIIUN HAa TPOMEKYTKE

CrenenHas (yHKUUS C HaTypaJbHbIM M LEJIbIM IOKa3areneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS 7-Oi CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOHCTBA U TpaduKH

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmuii. CBoiicTBa  (QyHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

ITocnemoBaTeALHOCTH, CIIOCOOBI 3aMaHUA OCIEN0BATEILHOCTEH
Apudmerndeckasi 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauvana maTemaTnyeckoro aHaiamza

[TpousBognas ¢pyukimu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKIIMIA

HpI/IMCHeHI/Ie HpOI/I3BOI[HOI71 K HCCICAO0OBAaHHIO (I)YHKI_[PII}'I Ha MOHOTOHHOCTh H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HAuOOJILIIEr0 ¥ HAMMCHBIICTO 3HAUCHMUS q)YHKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuaTerpan

MHoxecTBa U JIOTHKa

MHoOXecTBO, ornepaluy HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BeposTHOCT 1 cTaTUCTHKA

OnucarenbHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHOrorpaHHuKu

Tena u MOBEpXHOCTH BpalCHUS



7.5 Koopannatsl 1 BEKTOpPBI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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