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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Hayajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOoBe DeiepanbHOTro roCcyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SIBIAETCS OAHUM M3
HauOoJiee 3HAYMMbIX B MPOrpaMMe€ CTaplIed IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Uil HW3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
aOCTpaKTHOE MBIIIJICHUE Yy4YaluXcsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HUH(GOpPMATHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOT'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMHU (U3UKH, XUMHUHM, OHOJOTUH, IOHHMAaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XKU3HMU. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHMMHM KOHCTPYKLHUSMU
pa3BMBaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJIoTHI0, GOPMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae u3ydenus
anreOpbl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplield MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH pPEaNbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTeMaTUYECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc o6mnamaer 3HAYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcsl Kak uyepe3 y4yeOHbId MaTepual, CrOoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHHMs, TaK M 4epe3 cHeuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIIBHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmertonuku oOydeHHs aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYECKOT0 aHaJIN3a» BKIIOYAeT
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKHE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkuun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaimusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHHusi B CTapllei IIKOJIe, €CTECTBEHHO JOIOJIHAS APYT Jpyra U MOCTEIEHHO
HAChII[AsiCh HOBBIMM TE€MaMuU W pazfaenaMu. JlaHHBIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHHe HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIH3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydJammecs OBIaaeBarOT BCE Ooiee
[MIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIEeI0BaTEIbHO GOpMUpYETCs U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHble B Kypce «Anredpa W Haudana
MaTEeMaTHYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOU 3a1a4M, a 3aTEM HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTAT.

ConepxaTenpbHO-METOANYECKAsT JUHUA «Yuca U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu  JEHCTBUTENBHOTO 4MCIa, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPETyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIal€BaOT
pPa3IMYHBIMA METOAAMHM PELICHUs] LENbIX, PAlMOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BaHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHOM, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a]ady Ha
HaXOXKJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHuM QyHkuuu. JlanHas
collep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMyliaM, NpeoOpa3oBaHUS IIENbIX, PaLUOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKEHUN,



colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaluxcs, (QOPMUPYIOTCS HABBIKA JEAYKTHBHBIX
paccykJaeHud, paboTbl C  CHUMBOJBHBIMM  (opMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d3(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JHUS «DyHKIHH W TpaduKm» TECHO
NEeperIeTaeTcs ¢ APYyruMHU JIMHUSIMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
MOCJIEI0BATENBHOCTh M3YUYCHUS Marepuaa. N3yuenue CTEIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILIHMA, UX CBONCTB
u rpadukoB, UCMONb30BaHUE (QYHKIMN N7 PEIICHUs 3ajay U3 APYruX Y4EOHBIX
NPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooibilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMUMHAMU, HUCCIEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoOi (dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHoW. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHAA «Hadana mareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Iwonmaaun ¢uryp u oObEMBI TeJNl, HaXOAUTh CKOPOCTHU U
yCKOpeHusl TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XJICHUS HAWIYYIIEr0 PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaLHO-TOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJIBHOM MAaTEMAaTUKU WU IMpejarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONIMNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIO’KEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYECKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEMAaTHYECKOTO aHAIM33a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBbIC IPU3BAHbBI
c(hOopMHUPOBATh HABBIKU ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIINH, HCCIICIOBAHUS
ATUX MOJENICH C MOMOIIBI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUN TIONyYCHHBIX PEe3yibTaToB. Takue 3aqaHus BIUICTCHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepras Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a1ad
ydaniiecs: pa3BUBAOT HAONIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BATh AHAJIOTHIO, 0000mMAaTh W KOHKPETHU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4eHHE Kypca aireOpbl W Hadal MaTeMaTHUYeCKOTro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henmento B 10 kimacce u 3 4aca B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 170 gacos.

COIAEPKAHUE YYEBHOTI'O KYPCA
10 KIIACC

YucJia 1 BBIYUCIEHUS

Parmmonanpabie uncina. OOBIKHOBEHHBIE M ACCATUYHBIC IPOOU, IMPOICHTHI,
OeCKOHEUHbIE  TIEepUOAMYECKHE  Jpobu. Apudmernyeckue  omneparud ¢
palMOHAILHBIMU YHMCJIaMU, PE0OPa30BaHUS YHUCIOBBIX BhipakeHui. [Iprumenenue
JIpoOeil U MPOLEHTOB ISl PEUIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTpacliiei
3HAHHUU U PEAJbHOU KU3HU.

JlencTBuTenbHbIE 4MCa. PanuoHalbHBIE W UPPALMOHAIBHBIC YHCIIA.
Apudmerrueckue omnepanuu ¢ JACHCTBUTEIBHBIMU yucIaMu. [IpubmmxEHHBIC
BBIYMCIICHUS, NPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIUMCIICHUMN.



Crenenp ¢ 1enbiM  mokazatenem. CrangapTtHas  ¢gopMa  3aluCcH
nercTBUTeNbHOr0  uucia. Hcenmonb3oBanue moaxonsdmied  GopMbl  3aMucU
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3a7ad W NIPEACTaBICHUS
JTAHHBIX.

ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATyPaJIbHON CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE TIPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU. OcHoOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nienpix 1 ApoOHO-pAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN.

[IprMmeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4
W 3a]71a4 U3 PA3INYHbBIX 00JIaCTe HAYKH U PEATbHON KU3HH.

DOyHKUMH U TPaPUKH

Oyukuusi, crnocoObl 3amganHus ¢yHkuuu. ['padux ¢yskuuu. B3anmHO
oOpaTHbIe PYHKIUU.

ObnacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHUil Qynkuuu. Hynmm QyHkumu.
[TpoMexyTkH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennast QyHKIMS ¢ HATypaJbHBIM U IEJbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 71-Oi CTENEHHU.

TpuroHoMerpruueckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(GyHKIINNA 9UCIIOBOTO apTyMEHTA.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS NIOCJIEI0OBATENBHOCTEM.
MOHOTOHHBIE TIOCIIEIOBATEIBHOCTH.

ApudmeTrrueckas U reoOMeTpHUEcKas Mporpeccud. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
nporpeccun. GopMyna CIOXKHBIX HPOLEHTOB. Mcnonb3oBaHWE mporpeccuu st
peLIeHNs pealIbHbIX 3a/1a4 MTPUKIIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHoO»xecTBO, omnepauu Haj MHOxecTBamu. Jluarpammel Ditnepa—BenHa.
[IprMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara sl ONUCAHHS PealbHbIX
IIPOLIECCOB U SIBJICHUMN, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.



Omnpenenenue, Teopema, CICICTBHE, 10KA3aTEIbCTBO.
11 KJIACC

Yuciia 1 BBIYUCTICHUSA

HarypanpHbie u nenslie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CrteneHb ¢ pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHHU.

Jlorapudm uucna. JleciTuuHbie U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKAUX JTOTapu(MBbI.

[IpeoOpazoBanue BBIPAKEHUHN, COJEPKAIUX CTEINEHU C PAUOHATBHBIM
IIOKa3aTEeJIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX YpaBHEHUW. PellleHne NpUKIaIHbIX 33a4 C MOMOILBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl U COBOKYITHOCTH PAllMUOHAIIbHBIX YPABHEHNUI U HEPABEHCTB.

[IpumeHeHnue  ypaBHEHUN, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMyHbBIX O0JacTel HayKu M pealbHOU
YKUA3HU.

DyHKUMH U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
dbyukiuu. MakcumyMmbl U1 MUHUMYMBI (yHKIuU. Haubosbliiee ¥ HauMeHbIIEe
3HayeHue (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKIUU, UX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpadukoB GyHKUUNA 751 PEIICHUS] YpPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsI HMCCIEAOBAHUSA MPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEHICHUH 3aJad U3 APYTUX Yy4eOHbIX
NPEAMETOB U PEATLHOMN KU3HMU.

Havana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable (yHKIMH. MeTOA MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpowsBognass Qynkmuu. ['eomerpuueckmii W QU3WYECKHIA  CMBICI
IIPOU3BOJHOM.

[IpousBognbie  syeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXKIEHUS
IPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.



[IpumeneHnre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHne HauboIbIIero 1 HaMMEeHbIero 3HaueHus: (PyHKIIMU Ha
OTpE3Ke.

[Ipumenenne NPOU3BOAHON JUIsI HAXOXKICHUS HAWIYUIIETO pEIICHUS B
OPUKJIATHBIX 3ajadyax, JUIsl ONpEIeNIeHUuss CKOpPOCTH Tpollecca, 3aJaHHOTO
dbopmyIioi uiau rpapuKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuid u (QU3MYECKUl CMBICT. Bprancnenue
uHTerpana no popmyie Herorona—IJleiiOHuua.

IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenune yueOHOro mnpeamera «MaTeMaTuka» JOHKHO O0OeCreyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOIMINX TUYHOCTHBIX,
METaInpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnaHckoe BocuTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHHEM
B3aHUMOJICMCTBOBAaTh C COLMAJIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUMUSAMHY ¥ HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOIUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM Ty XOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO OYTIyIIETO.

DCTETHYECKOE BOCIIMTAHUE:



ACTETUYECKUM OTHOIIEHHUEM K MHUPY, BKIIOYAsi 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pELICHUH, pacCyXJIeHU;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
du3nyecKoe BOCIIMTAHUE:
c(hOPMHUPOBAHHOCTBIO YMEHHS NIPUMEHATh MaTeMaTUYeCKHUe 3HAaHHS B
HWHTEpecax 370poBoro u 6e3onacHoro odpasa KW3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJispHas duznueckas AKTUBHOCTb); (du3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCHOHAIBHOW  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymeld mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K  MaTeMaTUYecKOMy OO0pa3oBaHUIO U
CcaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAMPABIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, MOHMUMAHUEM BIIMSHUS
COLMAIbHO-D)KOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBLHOU
cCpedbl, OCO3HAaHMEM TJIOOAJIBHOTO XapakTepa HKOJOTUUECKUX MpoOieM;
OpPUEHTAIIME HAa NPUMECHEHHE MATEMAaTUYECKHWX 3HAHUM IS PEIIeHUs 3a]a4 B
0o0JacT  OKpyXalolel Ccpebl, IUJIAHUPOBAHHUS TOCTYNKOB U OLEGHKH HX
BO3MOKHBIX MTOCJEACTBUN JJIs1 OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOT'O MTO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOMICCTBEHHOW  MPaKTUKH, MMOHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEUYECKOM AESTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MAaTE€MaTHKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYIIECTBIATh MPOEKTHYI0 U MCCIEAOBATENBCKYIO JEITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.



D

YHueepcanvnvie  noznaeamenvHvle  Oelicmeus, obecneuusaiom

Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYaAOwWuUxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
uccne0o8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

bazoBrbie nornueckue AeUCTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSATHH, OTHOIICHWH MEXIY NOHATHIMH; (HOPMYJIUPOBAThH
OTIpeNie/ICHUs]  MOHSATHUN; YCTaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(pPUKAIIMU, OCHOBAaHUSA ANl OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNnaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhCTBA MaTeMaTUYECKUX
YTBEPKJICHUH (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOJIBI;

BBIOWpATh Ccroco0® perieHus yueOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh Haubonee MNOAXOAANINN ¢ Yy4E€ToM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCKUe JCHCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIWBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

IPOBOIUTH CaMOCTOSATEITLHO CTUTAaHWPOBAHHBIN IKCTIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTaMHU, SIBJICHUSAMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;



IMIPOTrHO3HUPOBATE BO3MOKXHOC PA3BHUTHUC IIPOHOCCCA, a TAKIKC BBIIBHUIATH
IMPCAIIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nuandopmariuei:

2)

BBIIBIIATE Jeunutel WHPOpPMAIMK, JAaHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U IS PEIICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOpPMAIMI0 W3  HWCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
pPa3IUYHBIX BUIOB M OPM IIPEICTABIICHHUS,
CTPYKTYPUPOBATh HHPOPMAIIUIO, TPEJCTABIATH €€ B Pa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATH Ha/IEKHOCTD UHpOpMAITUU 1o CaMOCTOSITEIIEHO
c(hopMyYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanohvie  KOMMyHukKamueHwvle Oelicmgus,  0Oecneyusarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIPUHUMATh U  (OPMYJIHPOBAaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBHUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY’KJEHHs 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npoOIeMbl, periaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIEC Ha MIOUCK
pELICHMs]; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHAaiora, oOHapyXUBaTh Pa3M4yHe U CXOJCTBO IMO3UILIUN; B
KOppEKTHOM (popme GpopMyInpoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
OPEICTaBIsITh  pEe3yJNbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

NOHMMAaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBHUIYAJILHON pabOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11EJTb
COBMECTHOHM JeATEIBHOCTH, IUTAHHPOBATh OPTaHW3alUI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI paOOT, JOTOBAPUBATHLCS, 00CY)IATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4aCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO 4YacTh pPabOThI H
KOOPJIMHUPOBATh CBOW JEHCTBHS C JPYTMMH YiI€HAMU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
chopMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.



3) Ynueepcanvnvie  pecynamueHble oeticmaus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanusi:

COCTAaBJISATH IUIaH, AITOPUTM PEIIECHUS 33aJ1a4H, BBIOMPATh CIIOCOO PELICHHUS C
y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI peUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJIAJIETh HaBbIKAMU TIO3HABATEIBbHOM pedieKcur Kak OCO3HAaHHS
COBEPILAEMBIX JEHCTBUI M MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKOon 3a/1auu;

e TMPEIBUACTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IMPU PEIICHUU
3aJlayd, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTEIHCTB, TAHHBIX, HAMJICHHBIX ONTMOOK, BHISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBICHSTH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHHSI PEe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenune ydueOHOTO Kypca «AnreOpa M Hadajga MaTEMaTHYSCKOTO aHATM3a»
Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs OJDKHO 00ECIeunBaTh JOCTUXKEHUE
CJIETYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KIIACC

Yucsia U BLIYMCTIEHUS

OnepupoBaTh TOHATHSIMU: pPAIMOHAIBHOE W JICWCTBHUTEIHLHOE YHCIIO,
OOBIKHOBEHHASI M IECATUYHAS POOB, IPOIIEHTHI.

BeimonHATe  apudmeTHueckue — Omepandd € PalUOHAIBHBIMH |
JNEHCTBUTEILHBIMH YHCIAMHU.

BrImonaITE TpUOIMKEHHBIC BRIYUCICHUS, UCIIONIB3YS MPaBUiia OKPYTICHUS,
JIeNaTh MPUKUIKY U OIEHKY PEe3yJIbTaTa BHIYUCICHHI.

OnepupoBarh MOHSATUSMU: CTEIEHb C IEIbIM IOKa3aTelieM; CTaHIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypajJbHOW CTEIEHHU;
WCIIOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aIlUCH TCUCTBUTEIBHBIX YUCEIN IS PEIICHUS
MPAKTUYCCKUX 3a71a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
UCTIOJB30BaTh 3aIMCh MTPOU3BOJIBLHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPHUECKHE

byHKUIUU.



YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
palHOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periathb
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BoinonuaTe npeobpa3oBaHUsl I1ENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHU W  pelaTh OCHOBHBIE THINBI  LEJBIX, PAalUMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA Ul PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 337a4 U3 PA3IMYHBIX 00IacTell HAYKH U PeasIbHOM KU3HU.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXECHUS, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMH U TPaPUKH

OnepupoBarh NOHATUAMU: (YHKIUS, CIOCOOBI 3aJaHusd (pyHKUMH, 001acTh
OMpeNeNeHns] U MHOXKECTBO 3HA4YeHHM (QyHKUMHU, Tpaduk (QyHKIMH, B3aUMHO
oOpaTHbIe PyHKIUU.

OnepupoBaTh MNOHATUAMM: YETHOCTh M HEUETHOCTh (YHKUUH, HYIU
(YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBath rpaduku GyHKIMM 715 pellieHrus ypaBHEHUH.

Crpouth U 4MTaTh TpaUKU JIUHEWHON (PYHKIMHU, KBAJPATUYHON (PYHKIUH,
CTETIEHHOMN (PYHKIIHH C LEJIbIM TTOKa3aTEIIEM.

Wcnonp3oBath rpaduku (QYHKIMH JUIsI  HMCCIEAOBAaHUS MPOLIECCOB H
3aBUCHUMOCTEHN NMpU PELICHUM 3aJa4 U3 IpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU; BhIpaxaTh GOpMyIaMu 3aBUCUMOCTH MEK/y BEIIMUYMHAMHU.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATHSAMM: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reOMETPUYECKAsl IIPOTrPECCUMN.

OnepupoBarh MOHATHSAMHM: OECKOHEYHO YOBIBaIOIlas TIeOMETpUYECcKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBatOIIe reOMEeTPUUECKOM MPOTrpeccuu.

3anaBaTh NOCIEAOBATEIBHOCTH PA3TMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U MPOTPECCUM JJISI PELICHUS
peanbHbIX 3a/1a4 IPUKIIAHOIO XapakTepa.

MHo:xecTBa U JIOTMKA

OneprpoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAaHMS
peaJIbHbIX MPOLECCOB M SBJICHUN, MPU pPELIEHUH 3a7ady U3 JPYruX Y4eOHbIX
IIPEAMETOB.



OnepupoBathb TTOHATUSIMM: omnpezeseHue, TeopeMma, CJIEJICTBHE,
JI0Ka3aTeJILCTBO.

11 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh MNOHSATUAMH: HATypaldbHOE, ILEJI0€ YHUCIO; HCIOJb30BAThH
IIPU3HAKU JIEIMMOCTH LIEJBIX YKCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a/1a4.

OneprpoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIA, JECATHUYHBbICE U HATypaJlbHBIC
JorapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTEMEHW ISl  NpeoOpa3oBaHUs  BBIPAKCHMIA;
ONEpPUPOBATH TOHATUSAMU: IOKA3aTEIbHOE YPAaBHECHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHNU U HEPABEHCTB.

BoimonasaTh  mpeoOpa3oBaHUs  BBIPAKEHUM, COACPNKAIIMX  JIOTapu(MBbI;
OTepUpOBaTh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUIECKUX YPABHCHHUIN U HEPABEHCTB.

Haxonuts penmieHns: npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHWHBIX YPaBHEHUI U €€ pEIICHHUE;
VCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH U1l PELICHUS ITPAKTUUYECKUX 3a1a4.

HaxoguTp pelnieHus npocTerInX CUCTEM M COBOKYMHOCTEN pallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHblE CUTyallud Ha A3bIKE aiareOpbl, COCTaBJIATh
BBIDQ)KCHUSI, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33/a4H,
UCCJIeIOBATh MOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM armapara ajareOpsl

DYyHKIUY U TPaPUKU

OnepupoBaTh  MOHATUSAMH: TepUOAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyma (YHKIUH, HaubOoIblIee U
HaUMEHbIIIee 3Ha4deHuss GYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCleI0BaHUs (PYHKIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSAMH: TpapUKU TOKa3aTeIbHOH, Jorapu@mMudeckond u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJAWHATHOU IJIIOCKOCTH U
VICTIOJIB30BATh JJISl PELICHUSI YPABHEHNU U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM IJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukd QYyHKIMA Ui UCCIEIOBAHMUS MPOIIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUEOHBIX JUCHUILUINH.

HayaJyia MmaTeMaTH4eCKOI0 aHAIHU3a



OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOIHAS (DYHKLUU;
UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3UUECKUN CMBICI MPOU3BOIHOM AJISl PELICHHUS
3ajad.

HaxoauTs mpon3BOAHbBIE AIE€MEHTAPHBIX (PYHKIIHHA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO TS iCCeI0BaHHUs (PYHKIIMM HA MOHOTOHHOCTh
¥ OKCTPEMYMBI, IPUMEHSThH PE3yIbTaThl UCCIEAOBAHUS K MIOCTPOCHHUIO TPapUKOB.

Vcnonp30BaTh MPOM3BOAHYIO MJSl HAXOXKACHUS HAWIYyYIIEro pPEIIeHUs B
NPUKIIATHBIX, B TOM YHCJE COIMATIbHO-3KOHOMHUECKUX, 3a/1a4ax.

OnepupoBarh MOHATUSMHU: [EPBOOOpa3HAasi M HMHTErpaj; IOHUMATH
reOMEeTPUYECKUN U (PU3MUECKUIT CMBICT HHTETpaIa.

Haxomute mepBooOpa3Hbie dJeMEHTApHBIX (DYHKIWN; BBIYUCIATH WHTErpal
no Gopmyne HperoTona—JIelioHuna.

Pemarp npukinagHble 3aa4d, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO H
(pu3nyecKoro xapakrepa, CpeJCTBaMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoaunvecTBo yacos
.N;_J HaumeHnoBanue pasjeioB U TeM o Koutponsnbie | TIpakTaueckne 3;1€KTpOHHLIe (uu¢posbie)
cero
n/n NporpamMmsl padoTHI padoTHI o0pa3oBaTe/ibHbIE pecypcChl
MHoO)kecTBa pallMOHAJIbHBIX U bubmnorexa [JOK
1 JEUCTBUTENLHBIX YHCEN. PalimoHanbHbIe 14 1 https://lesson.academy-
YpaBHEHUS U HEPABEHCTBA content.myschool.edu.ru/02.5/10
Bbu6mmoreka [JOK
) Oynkiun 1 rpadgukn. CTEneHs ¢ UebM 6 https://lesson.academy-
IoxKasarejieM content.myschool.edu.ru/02.5/10
Bbu6mmoreka [JOK
3 ApudmeTnueckuil KOpeHb N—OH CTETIECHHU. 18 | https://lesson.academy-
UppanuonanbHbie ypaBHEHUS U HEPABEHCTBA content.myschool.edu.ru/02.5/10
DopMybl bubmmoreka IIOK
4 tpuronomerpun. TpuroHoMeTprUecKne 22 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
ypaBHEHUs
bubmmorexa LIOK
5 TToce0BaTeNbHOCTH U IPOTPECCHH 5 https://lesson.academy-
content.myschool.edu.ru/02.5/10
Bu6nuoreka [JOK
6 HOBTOpeHI/Ie, 06061H€HI/I€, CcucreMarmu3sanus 3 1 https://lesson.academy-
3HAHUH content.myschool.edu.ru/02.5/10
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME
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11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Koutponsuse | TIpaKTaueckme (uugposbIe)
n/n NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Crenenb ¢ pallMOHAIbHBIM [TOKA3aTEIEM. bubmorexa [IOK
1 IToka3zarenbHas ¢pynkuus. I[lokasarenbHble 12 1 htps://lesson.academy-
content.myschool.edu.ru/02.5/10
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHS. bubmorexa [IOK
2 Jlorapudmuueckue ypaBHEHHUs 1 12 https://lesson.academy-
content.myschool.edu.ru/02.5/10
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIIUHA U UX bubmorexa [IOK
3 rpaduku. TpUroHoMeTpuyecKHe 9 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
HEpaBEHCTBA
bubmuotexa IIOK
4 I[TpousBoaHas. IIpuMeHeHne MPOU3BOTHOM 24 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
Bubnuoreka IJOK
5 VIHTerpat u ero npuMeHeHHs 9 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmoteka IIOK
6 CHCTeMbl ypaBHeHuUit 12 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6 OK
7 HarypanbHblie u 1ienble yucia 6 nonuotexa 1l

https://lesson.academy-
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content.myschool.edu.ru/02.5/10

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUH

18

but6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/02.5/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VYEHUKA

o  Ilporpamma mis oOmieoOpa3oBaTeIbHBIX YuUpexXAeHHM: Asredpa u
HayaJlo MareMaTwdyeckoro anamms3a miaa 10-11 kmaccoB, cocraButennr T.A.
Bbypmuctposa, nznarensctBo [Ipocsemenue, 2016 r.,

o Anrebpa m Hauana aHanmza.l0-11 kmaccel: pabodyue MporpamMmsbl IO
yueonukam FO.M. Konsruna, M.B. Tkaueoii, H.E. ®enoposoii, M.W. 11laGyHuna:
0a30BbIi 1 poduILHBIN ypoBHH/aBT.-cocT. H.A. Kum.- Bonrorpaa: Yuurens, 2016.

o) AnreOpa 1 Hayaja MaTeMaThueckoro aHanu3a. 10 kimacc : ydeOHHMK IS
oOmreoOpasoBar. yupexaeHuii : 6a30Bbiid u mpodmibHb ypoBHU / FO. M. Konsrun
[u np.] ; mox pen. A. B. XKuxuenko. - M. : [Ipocsemenue, 2018.

o  UW3yuenue anrebpsl u Hayan mMareMaTthyeckoro aHamusza B 10 kiacce :
kuaura a1 yuutens / H. E. @enoposa, M. B. Tkagesa. - M.: [Ipocsemenue, 2018.

o Aurebpa u Hayana MmaTemaTHdeckoro anammza. 10 kiacc
IUJAKTUYECKUe MaTepuanbl. YriayOneHHsld ypoBenb / M. U. [llaOynun [u ap.]. -
M. : IIpocsewenne, 2016.

o Tematnueckue Ttecthl. 10 Kimacc : AWMAAKTUYECKUE MaTEpPUAIIBI.
VYriy6nennsit ypoBenb / M.B. Tkauesa [u ap.]. - M.: [Ipocsemienue, 2019.

o I'puropreBa I'.M. TloypouyHoe miiaHupoBaHUE MO ajlredpe W Haydajam
aHanu3a K yueoHuky I1I.A. AnumoBa «Anredpa u Hauana aHanusa 10-11 kmaccey. —
Bousrorpaa: Yuurens, 2018.

o HNuTepner pecypcsr:

1

METOANYECKHME MATEPHAJIbBI 1JIAA YUUTEJIA

o  Ypoxku anredpsl Kupmwiia u Medoaus. 11 kmace. CD- auck, 2012.

o KonTtpoasHo-u3MepuTenbHbie MaTepuainbl. Anredpa U Havyajla aHaIu3a:
11 kmacc/ Coct. A.H. Pypykun. — M.: BAKO, 2017.- 96 c.

0 CemenoB ®.JI. Smenxko U.B.EI'D 3000 3amau ¢ orBeTaMu MaTtemaTnka
¢ Teopuen BepositHocTel 1 cratuctukoid MIMOO 2020 r.

o) COopuuku TtectoBeiX 3amanuii EI'D, 2020 W3x. Jlermon-M, ACT-
Actpenb, «K3aMen» U Jp.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

®OI'UC Mos mikomna https://myschool.edu.ru/



https://myschool.edu.ru/

Poccuiickas snektponHas mkosna. https://resh.edu.ru/

®enepanbHbIil HHCTUTYT NE€Aaroruyeckux usmepenuit http:// www.fipi.ru/



https://resh.edu.ru/
http://www.fipi.ru/

