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MHNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yuebHOro Kypca «Ainredpa U Hauajia MaTeMaTUHYECKOTO
aHanuza» 0a3oBoro ypoBHs mig oOydarommxcsa 10 —11 kmaccoB pa3paborana Ha
ocHoBe DeniepalibHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
obmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUN POCCUHCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPAa3BUTHS U HETMPEPBIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00 yUYarOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYE€CKOTO aHalv3a» SBISETCS OAHUM W3
HauOoJee 3HAUYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECMEYMBAECT HWHCTPYMEHTAIBHYIO 0a3zy JUisi HM3Yy4YEeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpPaKTHOE MBIIJICHUE Y4YalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JJIsi OCBOCHHS
KypcoB HHGOPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecsl OBJaJIeBalOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIUpyeT CBOU JOCTHKEHUSI B MATEMaTUYECKOUN opMme.

Kypc anreOpsl n Hayan MaTeMaTHYeCKOro aHalIN3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOTMHM, TOHHUMaHUS
OCHOBHBIX TEHJICHIINA OSKOHOMUKH W OOINECTBEHHOW IKU3HU, IIO3BOJISET
OPUEHTUPOBATLCS B COBPEMEHHBIX HUMPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM UM JIOTHUYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKIHUSAMHU
pa3BUBaeT YMEHHE HaxXOIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHUHHOCTH
YTBEPKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AlUI0, a0CTparupoBaHue u
aHaJIOrulo, POpMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone uyuenus
anreOppl W HaYall MATEMaTHYECKOTO aHaldu3a B CTaplIeld MIKOJIE YydJaluecs
MOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTyallMd W HHTEpIpeTaruu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSTCS C  TOpUMepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTE B TMpUpOJe, HAYKEe U B UCKYCCTBE, C BBLIAIOIIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6nagaer 3HaYuTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIH
peanu3yercs Kak uyepe3 y4eOHbIH Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 chernupuky ydeOHOU NeaTeNbHOCTH,



TpeOyrowen CaMOCTOSITENILHOCTH, aKKypaTHOCTH, IIPOIOIKUTENBHON
KOHIIEHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe Meroauku oOydeHHs] anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOI0 aHAJIN3a» BKIIKOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dynkuuu U rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTEMaTUYECKOrO0  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATENBHO-METOANYECKUE JIMHUM HW3Yy4YalOTCSd Ha MPOTSHKEHWH JBYX JIET
oOy4eHHs] B CTaplliel IIKOJIe, ECTECTBEHHO JIOMOJHSSA APYr APyra U MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu M pazfenamu. [laHHbIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0€ COAEp)KAHUE HECKOIBKUX
MaTEeMaTUYECKUX AUCLUIUIMH: alredpa, TPUTOHOMETPHUS, MATEMATHYECKUI aHaIn3,
Teopuss MHOXecTB U jp. [lo mMepe Toro kak ydaiiuecs OBIaJI€BalOT BCE Ooiee
MIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIIeN0BaTENbHO (HOpMUPYETCS U
COBEPIIEHCTBYETCS yYMEHUE CTPOUTh MAaTEMAaTHYECKYK) MOJEIb pPEaJbHON
CUTyalluM, MPUMEHSATh 3HaHWA, NOJYyYEHHbIE B Kypce «Airedpa W Haydana
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUsS] CaMOCTOATENbHO CHOpMYyITUPOBAHHOM
MaTEeMaTUYECKOH 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yibTaT.

CopeprxarenbHO-MeTOANYECKasl JMHUA «Uuciia U BBIYKMCICHUS» 3aBepLIacT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM IIKojie. B crapuiedt mikone ocoboe BHUMaHUE YACNSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCTIOIB30BAaHUE PANMUYHBIX (OPM 3amUCH JACWCTBUTEIBHOIO 4YHCIA, YMEHHUE
palMOHAIIBHO BBINOJIHATh JEHCTBUS C HUMH, JI€JaTh MPUKHUIKY, OLEHUBATH
pe3ynbrar. OOyuyaromiyecs TNONYyYarOT HAaBBIKM MPUOJMKEHHBIX BBIYMCIICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHUCIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
UCIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHHIA.

JIunna «YpaBHEHUS U HEPABEHCTBA» PEAIMU3YETCS HA NPOTSIKEHUH BCETO
oOydeHHs] B CTapiled IIKoJie, MOCKOJIbKY B KaXJIOM pas3felne MporpaMMbl
OpEeyCMOTPEHO PEIIeHNnEe COOTBETCTBYIOUIMX 3ahad. OOydarouuecs: OBJIaeBaloOT
pa3IMYHBIMM METOJAMU PEUICHUS LEJIbIX, PAlUOHAIBHBIX, HpPPAlMOHAIBHBIX,
NOKA3aTeNbHbIX, JIOTapuPMHUUYECKUX U  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE YMEHUS UCTIOIB3YIOTCS MPU UCCIEI0BAHUU
(YHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHWH MPHUKIAIHBIX 3a/7ad W 3ajad Ha
HaXOXJEHUE HauOONbIIMX W HAUMEHbIIMX 3HaYeHUud QyHkuun. JlanHas
collepKaTelibHas JIMHMS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUU
BBITIONIHATh Pacy€rhl Mo (QopMmynaMm, NpeoOpa3oBaHUsl UENbIX, PallMOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKECHHMM, a TAKXKE BBIPAKECHUH,



COJIepKAIlUX CTENeHH W Jiorapudmsel. brarogaps HU3y4eHUIO anredpandyecKkoro
Marepuajga IPOMCXOAWUT  JAJbHEWIEE  Pa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIUICHUST ydalluxcs, (GOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIC PaBEHCTB W HEpPaBEHCTB. AnrebOpa
npemiaraer 3(PpQGeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHHUS TMPaKTHYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxxarenpbHO-MeTOAMYECKass JuHUA «DyHKIMA # TpaduKku» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIEIOBATEIBHOCTh U3YYECHHUS Marepuaia. N3yuenne CTENEHHOM,
MOKA3aTeIbHOH, JIOTapu(P)MUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI ISl pEIIeHMs 3aJad U3 JAPYTrux y4eOHbIX
MPEIMETOB U PEATbHOM )KM3HU TECHO CBS3AHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaKk M C pEIICHHEeM YpaBHEHUU U HepaBeHCTB. [lpum 3TOM OoIbllloe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJIaMu 3aBHCHMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJYyYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HaIIeJICH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYUHAMHU B
paznuyHOl ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETHU3AIINH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHUsl «Hadama MaremMaTH4ecKOro aHain3ay I03BOJISET
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MATEMAaTHYECKUX, TAK M MPUKIIAIHBIX 3a/1ady,
JOCTYMHBIX 00YYaIOIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCJIEI0BAaTh U
CTpOUTh Tpaduku (PYHKIUH, ONpeNeisTh HX HaWOOJBIINE U HAaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKHX MOJIENIEN pEAIbHBIX CUTYyaluu,
HAXOXKJICHUS] HAWJIyYIlIerO PEHICHUsS B MPUKIAJAHBIX, B TOM YHCIE COLHAIBHO-
PKOHOMHUYECKHUX, 3aJladyaX. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOI'O aHalin3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (hOPMaATBHO-TOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUNM pacro3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEeXHHMKe U uckyccrBe. OOydaroniuecss Yy3HAIOT O
BBIJJAIOIINXCA PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpaXx.

ConepxaTenbHO-MeTOANYECKAs! JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBAILLIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTUKO-MHOKECTBEHHBIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MAaTeMaTUKHU M Mpejarator



Han0OoJee YHUBEPCAIBbHBIN S3bIK, OOBEAMHSIIONIMN BCE pa3Jeibl MATEMATHKU U €€
NPWIOKEHUH, OHU CBSI3bIBAIOT Pa3Hbl€ MATEMATHYECKHE AUCLMIUIMHBI B €IMHOE
nenoe. [loaromy BakHO JaTh BO3MOKHOCTH IIKOJIBHMKY IOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIA S3BIK COBPEMEHHOW MaTeMaTUKW W HCIIOJIb30BaTh €ro JUis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havasa MaTeMaTUYECKOrO aHaM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMUpPOBaTh HABBIKU IMOCTPOCHHS MOJIENEN pealIbHbIX CUTYAlUi, UCCIeI0BaHUS
ATUX MOJENIeH C MOMOIIbI amnmapara aiareOpbl U MaTeMaTHYEeCKOro aHalu3a U
UHTEPIPETALUN MOJYUYECHHBIX PE3yNbTaToB. Takue 3aJaHusl BIUIETEHbI B Ka)KIbIA
U3 Pa3qeNoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpUal Kypca IUPOKO UCIOIb3YETCS
JUISL pelIeHusl MPUKIaAHbIX 3a1a4. [Ipyu pemeHnn peanbHbIX MPAaKTHYECKHUX 3a/1ad
ydaluecs pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIB30BAaTh AHAJIOTHIO, 0000UIaTh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIIATHBIX
3aJlay OpraHu3yeTcs B MpOIlecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Havaia
MaTEMATUYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM ruiaHe Ha u3ydyeHUE Kypca aireOpbl MU Hadajdl MaTEeMaTHYE€CKOIo
aHaju3a Ha 0a30BOM YpOBHE OTBOAUTCA 2 4aca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIJACC

Yucia 1 BBIYMCICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU, MPOLIEHTHI,
OCCKOHEUHbIE  MepuoAuYeckue  Apodbu.  ApudmMerdyeckue  Omnepanuu ¢
paloHaIbHBIMU YUCIIaMU, IPE0Opa30BaHusl YUCIOBbIX BhIpakeHui. [Iprmenenune
Opo0eill M MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciien
3HaHUU U PEANbHOM KU3HH.

JelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJBHBIE YHCIIA.
Apudpmernueckue onepanuud ¢ ACUCTBUTENbHBIMU yHciaamMu. [lpubmmxéHnbie
BBIYMCIIEHUS, [TPABUIIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1uensiM  mokazateneM. CranpmaptHas ¢opma  3amucu
neicTBuUTENbHOrO yucia. Mcnonb3oBaHue moaxonsiied  (GopMbl  3amUCH
JEUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 U MPEICTaBICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWctBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYPaJbHOM CTETICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YHCIIOBOIO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHHsA. HepaBeHCTBO, penieHHWe HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenne uenbix u JpoOHO-pallMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemrenne nppanvoHaNbHBIX YPAaBHEHU U HEPABEHCTB.

Penrenne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIprMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMAaTHUYECKUX 3a7a4
M 3a71a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DYyHKIUU U TPAPUKHU

Oynkums, crnocodbl 3amanus ¢QyHkuuu. ['padux ¢GyHkumu. Bzaumuo
oOpaTtHbie (DYHKITUH.

Ob6nacTte ompeneneHus U MHOXECTBO 3HadeHH (yHkumu. Hymm dyHkumu.
[TpomexxyTku 3HaKONOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHsS N-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKHUX
(yHKIMN YUCIIOBOTO apryMEHTa.

HavaJsia maTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€A0BaTCIbHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nmporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBaIOIEH IeOMETpUYECKOi
nporpeccun. dDopmysia CIOXKHBIX NMPOLEHTOB. VCronb30BaHWE NPOTrpecCUr s
peLIeHUs peallbHbIX 3a/1a4 MPUKIAJHOTO XapaAKTEPa.

MHo:xecTBa M JIOTHKA

MHOX€ECTBO, olepaluu HajJ MHOXXecTBaMu. Jlmarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa u BBIYMCICHUS

HartypaneHble u nensie yncna. IIpu3Hakyu 1eITMMOCTH LEIbIX YUCEIL.

CrteneHpb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm urcina. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

IIpeoOpa3oBaHne BbIpaXKEHHUM, COlEpPKALIUX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpRXXEHUH, COAEPKAIIUX CTEHNEHH C palUOHAIbHBIM
IIOKAa3aTeNEM.

[Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUsI 1 HEPaBEHCTBA.

Cucrempl TUHEWHBIX YpaBHEHUH. PellleHne NMpuKIIagHbIX 3a7a4 ¢ MOMOLIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JlacTel HAayKHu W peanibHOM
KU3HU.

DYyHKIUN U TPaPUKHU

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl U1 MUHUMYMBbl (QyHKUuU. HauOounbliee W HanMeHbllee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U TpadUKH.

[TokazarenbHast u Jorapudmuyeckas QyHKIUN, UX CBOMCTBA U TpauKH.



Hcnonb3oBanue rpaukoB QyHKUUN 711 PELICHHUsS] YPABHEHUM M JIMHEHMHBIX
CUCTEM.

Wcnonb3oBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBHUCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUU 3aJad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HHU.

Hauvana maTeMaTH4ecKOro aHaJIu3a

HenpepoiBabie hyHKIMKU. MeTon UHTEPBAJIOB JJIs PEIICHHS] HEPABEHCTB.

[Ipomsponnas  ¢yHkumu. ['eomerpuyeckmii u  Qu3MUECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  d7MeMEHTapHBIX  (QyHKIUH.  DopMynbl  HAXOXKICHHS
IIPOU3BOIHON CYMMBI, TPOU3BEIECHUS U YACTHOT'O (PYHKIIUH.

[IpumeHneHnre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTHh M
sKkcTpeMyMmbl. HaxoxaeHne HauOobIIero 1 HAaMMEHbIIEro 3HaYeHus1 QyHKLIUH Ha
OTpE3KE.

[IpyumeHeHne TPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAJHBIX 3aJadax, JUIs OIpeNeNieHus CKOPOCTH IIpoliecca, 3aJaHHOIO
(dopMynoi niam rpauKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMmerpudyeckuid W (Qu3myeckuid cmbich. Bwraucienue
uHTerpaia no gopmyne Hetorona—Jleliouuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydeOHOrO mpenMera «Maremartuka» JOHKHO 00ECTeUnBaTh
JOCTHKEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX TUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIErocsi KaK aKTUBHOI'O
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
Opoleayp TrpaxAaaHCKoro ooOimiecTBa (BbIOOpPBI, OMNPOCH WU Tp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKUIMAMYA 1 Ha3HAYEHUEM.

[TarpuoTnyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOU UJICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCHUICKON MaTEMaTUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JOCTH>KEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4YECKOM MIKOJIBI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMSI, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOr0; 0OCO3HAHUEM JIMYHOI'0 BKJIa/Ia B MOCTPOECHUE YCTOMYMBOIO OyIyIIero.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad4, pelneHuH, paccyXacHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 37J0pOoBOro u 06e30macHoro odpasa *K1U3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAHME, COATAHCUPOBAHHBIN PEXHUM 3aHATUNA U

OTIbIXa, perynsipHas busnueckas AKTUBHOCTB); bu3nUecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHUSIX CIIOPTUBHO-03/I0POBUTEITHHOM
TeSITeTbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TIPOPECCHOHAIBHONW  JCATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccun W pealnM30BbIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0OOpPa30BaHUI0 HA TPOTSIKEHUU BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYCCKUX 33J1a4 MaTEMaTUIECKOM HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTHYECKOH KYJIbTYphbl, NOHWMAHWUEM BIIASHUS
COIMAJIbHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMell Ha NPUMEHEHHE MAaTeMAaTHYeCKMX 3HAHMH JJIS pPEIlICHHUS 3a1ad B
00JaCTH  OKpY)KAroIel Ccpeapl, ITUTAHUPOBAHUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICICTBUMN JUIsI OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIICCTBCHHOH NPAKTUKH, IOHHUMaHHEM
MaTEMaTHYECKONH HAyKH Kak cdepbl YEIOBEUECKOW JEATCIbHOCTH, ATaloB ¢€
pPa3BUTUS M 3HAYUMOCTH JUUI PA3BUTHS I[MBWIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH W MaTeMaTUYeCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTrpaMMbl YYeOHOTO MpeaMeTa
«Maremaruka» XapaKTepHU3yTCs OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUIMU.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0C8OeHUe
Memooo8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble JIornyecKue 1enUCTBUA:

e BBIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpENCIICHUs]  TOHSATUH; YCTAHABIMBATh CYIMIECTBCHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA s OOOOIIEHUS W CpaBHEHHUS, KPUTEPUH
MIPOBOJIUMOTO aHATHN3A;



BOCIPUHUMATh, (OPMYIUPOBATH M  NPEOOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHbIE W OTPULATENbHBIE, €IMHUYHBIC, YACTHbIE W OOLIUE;
YCIIOBHBIE;

BBIBISITD ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpEUMsT B (akTax, AAaHHBIX, HAOMIOACHUAX U YTBEPKICHHSIX;
npenjiaraTb ~ KpUTEpUM  JJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BbIBOJIBI;

BBIOMpATh C€rnoco0 pelieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElICHUs, BBIOMpATh Haubosiee MNOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIIBbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIie uccneaoBaTenbLCKue JSHCTBUS:

UCTIOJIb30BaTh BOIPOCHI KAaK HMCCIEAOBATEIbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUpPOBAaTh  THIIOTE3Y,
apryMEeHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJJOBAHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHUS, TPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbEeKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSTEIbHO (POpMYyITHUPOBATH 00OOIIEHUSI U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 000OIIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHUTHE MPOIECCa, a TaKXKE BBIIBUIaTh
MIPEATOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITH JeUITUTH MH(OpPMAILIMK, JAHHBIX, HEOOXOAUMBIX /JIs OTBETa
Ha BOIIPOC U JJISl pELICHU 3aa4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM IMPEACTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMAIMIO, MPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WTIOCTPUPOBATh Tpaduyecky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonuvie  KomMmynuxamueHnwvle  Oeticmsus,  o0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 0OVHAIOUJUXCHL.
OO01enue:

BOCIIPHHUMATh ¥ (POPMYJIHpPOBaTH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSIMHU U LETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelieHus 3a/1a4i, KOMMEHTHUPOBATH MOJTYyUYCHHBIN pPe3ybTaT;

B X0/ OOCYXKIESHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAeMON TEMBI,
npoOJIeMBbI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh PA3IMUNE W CXOJCTBO IO3UIIHNA; B
KOPpEKTHOU popme (hopMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJadd,  OKCIIEPUMEHTA,
UCCJICIOBAaHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a/1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHANBUYaTbHON PabOThI MPY PEIICHNH YIEOHBIX 3a71a4; TIPUHUMATH 11eITh
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensaTh BUAbl paboT, J0roBapUBaThCs, 00CYXKAaTh MPOLECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIHOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M WHBIC); BBINOJHATh CBOK 4YacTh pPabOTHI H
KOOpJMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH 4YJ€HaAaMU KOMAaHJBI,
OLICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUS 3a]]auu, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU TO3HABaTENbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJ€Th CHOCOOAMM  CaMOINpPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yapTara pelieHus MaTEMaTUYECKOW 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B [EATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHWBATh COOTBETCTBHE pE3yNbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYMHBl JTOCTHKEHHS WIM HENOCTHKECHMS DPE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHAIHM3ay
Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHUsl JOHKHO OOECeYMBATh JOCTHKEHUE
CJIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BLIYMCTCHUS

OnepupoBaTh TMOHATHSIMH: pPAMOHAIIBHOE U JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JECATUYHAS APOOb, MPOLICHTBHI.

Boimonusate  apudMernyeckue — omnepanudd € palMOHAJbHBIMU U
JNENCTBUTEIBHBIMU YHCIAMU.

BomonusaTe npulmmkEHHBIE BHIYMCIICHUS, UCTIONB3Ys MPAaBHIa OKPYTJICHUS,
JienaTh NPUKHUIIKY U OLICHKY PE3YJIbTaTa BbIYNCICHUN.

OnepupoBaTh NMOHATUSMHU: CTENEHb C LEIbIM IOKAa3aTeleM; CTaHIapTHas
dopma 3amucu  JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypalbHOM CTENECHH;
UCTIOIb30BaTh MOIXOIAIIYI0 (OPMY 3alUCU JEHCTBUTEIbHBIX YHCET JUISl PELICHHUS
NIPaKTUYECKUX 3a]1a4 U MIPEACTABICHUS TAHHBIX.

OneprpoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
UCTOJIb30BaTh 3alIMCh MPOU3BOJIILHOIO yria uepe3 o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJIOE,
palMOHAIBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W pelaTh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HPPAlMOHAIbHBIX
BBIDQXKEHU W pelmaTh  OCHOBHBIE THINBI  LENbIX, PpPAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELIEHUST MAaTEMaTUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3INYHbIX 00JIacTel HAYKU U PEAIbHON KU3HH.



MopnenupoBarh peajlbHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCJIOBUIO 3aJlayd, HCCIEA0BATh
NOCTPOEHHBIE MOIENIH C UCIIOJIb30BAHMEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3alaHusl (YHKIUHU, 00JIaCTh
ONpeAeNeHUs] U MHOXKECTBO 3HaueHM (QyHKUuH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUAMM: UYETHOCT © HEUETHOCTh (YHKIUH, HYIU
(GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uku GyHKIMMA 715 pellieHnus ypaBHEHUH.

Crpouth U 4uTaTh rpaQuKu JUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTENEHHON (PYHKIMU C LIEJIBIM NTOKA3aTENEM.

Ucnonw3oBate rpaduku QyHKIMA U1 MCCIEAOBAHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU PEIIeHUH 3a/ad U3 JPYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU; BBIpaXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIbHOCTh, apudmernueckas u
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBaIOIIas TI€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEHYHO YOBIBAIOIIEH T€OMETPUYECKON MTPOrPECCU.

3amaBaTh MOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTrPECCUi AJid PElICHUs
peasIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBatTh NOHATUSMU: MHOXECTBO, OIlEpallMy HaJl MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONMCaHUs
peabHBIX MPOLECCOB M SIBJIEHUH, NpU pPELIEHUU 3aJad U3 JPYrHX y4eOHbIX
PEIMETOB.

OnepupoBarb  MOHATHUAMMU: ONpEJEIICHHe,  TEeOopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATypalbHOE, LEJIOE YHCIO; MCIOIb30BATh
NPU3HAKH JIETMMOCTH LIEJIBIX YHCEJI, Pa30KEHUE YUCIIa HA MPOCThIE MHOXKHUTEIN
IUI pELLICHUs 3aau.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapu(dmM 4yMcia, JECATHUUHBIE W HATypaJbHbIE
aorapu(pMsl.



YpaBHeHUs] U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTeNeHW JUIisl MpeoOpa3oBaHUsS  BBIPAKECHHII;
ONEPUPOBATH TOHATUSAMM: IOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKAILIUX  JIOrapu(pMBbl;
ONepUpOBaTh MOHATUAMU: JTOTapu(MHUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JTIOrapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHUCTEMA JMHEHHBIX YpaBHEHUN U €€ pPEICHHUE;
UCITOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUMN JJISl PEIIECHUS MPAKTUUYECKHUX 3a4ad.

Haxomuts peuieHus mpoCTEUIINX CUCTEM M COBOKYITHOCTEH PAlMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDQXXECHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3a/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENIH C UCIIOIh30BAHUEM alllapaTa ajreophi.

DOyHKUUM U rpaduku

OnepupoBaTh  MOHATUSAMU:  NEepUOAMYECKas  (QYHKLUHS, TMPOMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKM OSKCTpemMyMma (QyHKIUM, HauOoJbliee U
HalMEHblllee 3HAueHUs (QYHKIMM Ha TIPOMEXKYTKE, HCIOJIb30BaTh MX IS
uccienoBanus (pyHKINM, 3aJaHHONU TPaPUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TNOKA3aTEIbHOH, JIorapudMUUEecKod H
TPUTOHOMETPUUYECKUX (PYHKIUH; U300pakaTh UX HA KOOPJAUHATHOM IJIOCKOCTH U
UCITOJIB30BATh IS PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxaTb Ha KOOPJAMHATHOM IIOCKOCTU IrpaUKH JMHENHBIX YpaBHEHHUI
Y UCIIOJIB30BATh UX JUIS PELIECHNs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonb3oBaTh rpaduku QyHKIUH JUIsi  UCCIENOBAaHUSA TMPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHbBIX TUCLIUIUINH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATHUIMU: HENpEpbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKIIMHY;
UCIIOJIb30BaTh TEOMETPUUYECKUNA U (PU3MUECKHUIM CMBICI MMPOU3BOAHOM JJIsl pEIICHUS
3azaad.

HaxonuTte npou3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JIs UCCIeAO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO IPaPHUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO Il HAXOXKIAEHUS HAWIY4YLIEro PELICHUS B
NPUKJIAHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TOHATHSMHU: TEpBOOOpa3Hasi W  MHTErpall; IOHUMATH
reOMETPUIECKUN U (PU3UUECKUIN CMBICI HHTETpaia.



Haxonute mepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIHH; BBIYHCIATH WHTETPa
no ¢popmyiie Hetorona—JIeitoHumna.

PemaTe mpukimagHbie 3a7a4d, B TOM YHUCJIE COIMAIBHO-DKOHOMHUYECKOTO U
dbusznueckoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOT'0 aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO yacos
HanmenoBaHue pa3iesioB U TeM DuiekTpOoHHBbIE (U(pPOBHIE)
n/ Bcer = Konrpoasunl | Ilpakruyecku
MPOrpaMMbI o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThbl e padoThl
MHoOxecTBa palliOHAIBHBIX U Brbmaorexa LIOK
N https://resh.edu.ru/subject/lesson/4730/conspec
1 JIEHCTBUTEIIHHBIX YHCE]L. 14 1 0 "
PaunonanbHbIe ypaBHEHMA u https://resh.edu.ru/subject/lesson/4726/start/
HEpaBEHCTBA
Oynknuu 1 rpaduku. CTeneHs ¢ bubmorera [IOK
2 YHII P ' 6 0 0 https://resh.edu.ru/subject/lesson/5175/start/
LICJIBIM II0Ka3aTeIeM
Apupmerrueckuii KOpeHb N—oi bu6nuorexa [IOK
3 creneHu. MppaimonanbHbie 18 1 0 https://resh.edu.ru/subject/lesson/5498/start/
YpaBHEHUS U HEPABEHCTBA
DopmyIsl bub6mmorexa LIOK
4 TPUTOHOMETPHUU. T pUTrOHOMETPHUUECK 22 1 0 https://resh.edu.ru/subject/51/
Ve YpaBHCHUS
bu6nuoreka [IOK
https://interneturok.ru/lesson/algebra/9-
5 [TocenoBaTeIbHOCTH M POTPECCHH 5 0 0 klass/progressii/posledovatelnosti-
arifmeticheskaya-i-geometricheskaya-progressii
6 [ToBTOpeHme, 0600IIEH e, 3 1 0
cUCTeMaTH3aIys 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME




11 KVIACC

KoaunuyecTBo yacos

Ne HaumeHoBaHue pa3iesioB Kontpo e| Mpaxtmueckme JaekTpoHHble (LndpoBbIe) 00pa3oBaTebHbIE
/ HTPOJIbHBI THYECKH
n/n U TeM MPOrpaMMbl Bceero paGOTLI paGoTI pecypchbl
ggz::;{TZﬁeliuHOHaﬂbHHM bubmuorexa [JOK
1 HOK%aTeHLH‘aH F— 12 1 0 https://resh.edu.ru/subject/lesson/4729/start/
YHKIHA. https://resh.edu.ru/subject/lesson/3841/start/
Iloka3aTenbHblEe ypaBHEHUS
Y HepaBEeHCTBA
goripii)MquCKaﬂ but6mmoreka [IOK
2 YHKIHA. 12 0 0 https://resh.edu.ru/subject/lesson/3834/start/
Jlorapudmuueckue
ypaBHEHHUs U HEPABEHCTBA
Tpuronomerpuueckue
3 GYHKIMH U UX TpaQUKH. 9 1 0 bubnuoreka [IOK
Tpuronomerpuieckue https://resh.edu.ru/subject/lesson/6111/start/200545/
HEPaBEHCTBA
) bubmuoreka [JOK
4 HPHM n 1 " H BBOLHO 24 1 0 https://resh.edu.ru/subject/lesson/4923/
PHUMCHEHHUE TIPOM3BORHO https://resh.edu.ru/subject/lesson/6114/
ViHTerpan u ero but6mmoreka [IOK
5 R 9 0 0 https://resh.edu.ru/subject/lesson/4924/start/
. bubmuoreka [JOK
6 CrcTeme! ypaBHeHM I 12 1 0 https://resh.edu.ru/subject/51/11/
7 HatypasnbHble u niesnbie 6 0 0
qucia
8 [ToBTOpenue, 06061IEHNE, 18 5 0 but6mmoreka [IOK
cUCTeEMaTHU3al U 3HAHUN
OBLIEE KOJIMYECTBO YHACOB 102 6 0

[10 [IPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. Marematuka: anrebpa 1 Hadajla MaTeMaTHIeCKOT0 aHalIN3a, TEOMETPHSI.
AnreOpa u Hadaja MaTeMaTU4Yeckoro aHanuza. 10 kimacc. YueOHuk J1s
o0111e00pa3oBaTeNbHBIX Opranu3alnii (0a3oBeIil ypoBeHb). B 2 vactsx; moj pen.
A.T'. Mopakosuua. - M.: Muemo3una, 2020.

2. Maremaruka: anredpa u Hadajaa MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS.
AnreOpa n Hadajia MatreMaTudeckoro aHanmsa. 11 kinacc. Y4eOHHK u1s
o0111e00pa3oBaTeNbHBIX Opranu3aiui (0a3oBbiil ypoBHU). B 2 wacTax; nox pe.
A.T'". Mopakosuua. - M.: Muemo3una, 2020.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Marematuka: anreOpa U Hayajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHUSL.
AnreOpa u Hadasia MaTeMaTudeckoro aHanusa. 10 kinacc [0a30BBIH]:
MeToaudeckoe mocoodue st yuurens / A.I'. Mopakosud, I1.B. CemenoB. — M.:
MmuemosuHa, 2017.

2. Maremaruka: anrebpa v Hayajga MaTeMaTHIECKOr0 aHAIN3a, TEOMETPHS.
AnreOpa 1 Hadana MaTeMaTU4YeCcKoro aHanusa. 11 kinacc [0a30BbIi 1
yrayOJIeHHbIN YPOBHHU|: MeToAnYecKoe nocodue s yuutens / A.T.
Mopakosuy, I1.B. CemenoB. — M.: Muemo3una, 2017.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

MunucrepcTBo oopazoBanus PD;

caiit m3narenbcTBa «JIpoda» www.drofa.ru

www.informika.ru

www.ed.gov.ru

www.edu.ru

www.uztest.ru

TectupoBanme online: 5 - 11 kmaccer Www.4ege.ru

www.kokch.kts.ru/cdo/

[Temarornueckast mactepckasi, ypoku B IHTEpHET 1 MHOTOE JPYTroOe:
www.teacher.fio.ru

HoBble TexHOMOTMYU B 00pa3zoBanuu: WWW.edu.secha.ru/main
[TyreBoguTens «B Mupe HAYKW» JI MIKOJIbHUKOB:
WWW.Uic.ssu.samara.ru/~nauka/ Merasunukinonenus Kupuia u Medoaus:
http://mega.km.ru




CalThl « QHUUKIONEINNA SHIMKIONEANNY, HATIPUMED:
www.rubricon.ru

www.encyclopedia.ru

WuTepHer - moaaepKKa yIuTenel MaTeMaTuku. Www.math.ru
CeTh TBOPYECKHUX yUHTEICH. WWW.it-n.ru

OGpazoBaTtenbHbIi MaTEMAaTUUECKUN cailT. WWW.exponenta.ru
Enunas xomnekmus udpoBbIX 00pa30BaTENbHBIX PECYPCOB
www.school-collection.edu

Poccwiickas snextponnas mkoma (POII) https://resh.edu.ru/
MockoBckas anekTponHas mkoia (MOII) https://uchebnik.mos.ru/catalogue
SKnace https://www.yaklass.ru/
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