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115t ooyuaromuxest 10-11 kiaccos



MOSACHUTEJIbHAS 3AITMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIECKOTO
aHanau3a» 0a3oBOro ypoBHs mjisi oOydaromuxcs 10 —11 kmaccoB pa3paboraHa Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOT'O 00pa30BaTENBHOTO CTaHAAPTa CPEIHETO
oOmiero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHU,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanms. Peanmmzainusi mporpaMMbl 0OECTIEUMBAET OBIAJCHHE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUIsl CAMOPAa3BUTHUS U HEMPEPBIBHOTO
oOpa3oBaHuUs, 1IETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTU O0YJAFOIIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTHUYECKOTO aHAU3a» SBIAETCS OJHUM U3
HaubOojiee 3HAUYMMBIX B MPOrpaMMeE CTapIiied MIKOJIbI, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€CleYnMBaeT HHCTPYMEHTAJIbHYIO 0a3zy [ M3yuyeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JAPYTrod CTOPOHBI, (hOPMHUPYET JIOTHUECKOE U
aOCTpAaKTHOE MBIIUICHUE Yy4Yalluxcsl Ha YPOBHE, HEOOXOAMMOM JUISi OCBOCHHS
KypcoB HH(OpPMATUKH, OOIECTBO3HAHMs, HMCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOI'0 Kypca y4alllMecs OBJIAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopas (popMyJIMpyeT CBOU JOCTHKEHUS B MaTeMaTH4eCKoil popme.

Kypc anreOpsl 1 Hayaja MaTeMaTHYECKOr0 aHAIM3a 3aKJIaJbIBAET OCHOBY IS
YCHELIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWMOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJCHIMM HSKOHOMHUKM U OOIIECTBEHHOM JHW3HHU, I03BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh MX B ITOBCEIHEBHOM XKM3HM. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAaE€T YMEHHUE HAXOJAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH
YTBEPKJICHHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJIoTuI0, POPMHUPYET KpeaTUBHOE U KPUTUUYECKOE MBILUIeHHE. B Xo7e n3ydenus
anreOppl W Hayal MaTeMaTHYeCKOro aHajlu3a B CTapuledl HIKoyie ydvaiuecs
[IOJIy4alOT HOBBIA OIBIT PELICHUSA MPUKIANHBIX 3a4a4, CaMOCTOATEIBHOIO
ITIOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEN pPEAIbHBIX CUTyallMd W HHTEPIPETALUHU
IIOJIyYECHHBIX  PELICHHWM, 3HAKOMATCA C  [pPUMEPAMU  MATEMATHUYECKUX
3aKOHOMEPHOCTEH B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIIAIOLIMMHUCS
MAaTeMaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMHU.

Kypc obOnagaer 3HAYMTENbHBIM BOCHUTATENIBHBIM MOTEHLUMAIOM, KOTOPBIM
peanu3yeTcsl Kak uepe3 y4eOHBbId MarepHal, CIocOOCTBYIOUN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK U dYepe3 crneunduky ydeOHOM [esTenbHOCTH,



TpeOyrorien CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALU¥ BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3YJIbTaT.

B ocHoBe Meromuku oOydeHus airedpe M HadajaM MaTeMaTHUYeCKOro
aHaJIM3a JISKUT AeSATEIbHOCTHBIN NPUHLIUI 00YYEHUS.

Crpykrypa Kypca «Airedpa u Hauaja MaTeMAaTUYECKOTO aHaJIM3a» BKIIIOYAeT
CIIEAYIOIIUE COAEPIKATEIBHO-METOAUYECKUE JMHUU: «Uucina U BBIYUCICHUNAY,
«Dyukuuun  u - rpadpuku», «YpaBHeHMS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHaiausza», «MHOXkecTBa W JOTHKa». Bce OCHOBHBIE
COACPKATEIBHO-METOAUYECKUE JIMHUM U3Yy4aroTCs Ha MPOTSHKEHUU OBYX JIET
oOyueHusl B CTaplIeil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr Apyra M MOCTENEHHO
HACBIIASICh HOBBIMM TeMaMM W pasaenamu. J{aHHBIA Kype  SBIIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B cebe CcoAepKaHWe HECKOIbKUX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKHI aHaJIu3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvaimiuecsi OBjiaJIeBalOT BCE Oolee
HIMPOKUM MAaTEMATHUYECKHUM alllapaToM, Y HUX MOCIEI0BaTENIbHO (OPMHUPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEANTbHON
CUTyallUM, NPUMEHATh 3HAHUSA, IOJyYEHHbIE B Kypce «AuredOpa M Hayana
MaTEeMaTHYECKOTO aHalINU3a», JUIsl PEeUIeHHUs] CaMOCTOSITENbHO CHOPMYINPOBAHHOM
MaTeMaTU4YECKOU 3a/1aut, a 3aTEM UHTEPIPETUPOBATH IIOJYUYEHHBIN PE3yJIbTaT.

ConepxartenbHO-MeTOANYECKAsA JTUHUA «UucCna W BBIUMCIEHUS» 3aBEpLIACT
(dbopMupOBaHHE HABBIKOB HCIOIb30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH Ikoje. B crapmeil mkoie ocoboe BHUMaHUE YIEISIEeTCs
(GOpMHPOBAaHUIO TMPOYHBIX BBHIYMCIHUTENIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pallOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JA€JIaTh IPUKUAKY, OLIEHHUBATH
pesynpraT. OOy4arommuecs MOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMM, 3allCaHHBIMH B CTaHAapTHOW dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHH.

JIuana «YpaBHEHUsA W HEPABEHCTBA) PEANNU3YETCSA HA IMPOTSIKEHUH BCETO
oOyueHusi B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM paslene HIporpaMMbl
MPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOMIMX 3aaad. OOydyarouuecs: OBIIaJI€BAIOT
pPa3IMYHBIMUA METOJAMHU pPELICHUSA LENbIX, PalUOHAIBHBIX, HUPPaLUOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(MUUECKUX ¥  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucreM. [lomydeHHble YMEHUSA UCIIOIB3YIOTCS NIPU UCCIEIOBAHUU
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM NPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaXOXXJEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
colepKaTelbHas JIMHUS BKIIOYaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMOJHATh pacu€rbl 1Mo ¢opmysiaM, NpeoOpa3oBaHUs LENbIX, PAUOHAJbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUM,



COJEpKaIlIMX CTeNeHu U Jorapudmbl. biaromaps u3ydeHuio airedpanveckoro
MaTepuaiga IPOUCXOAMT  JajbHeWliee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUST yYaluXxcs, (QOPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX
paccyxnaeHudd, paboOTBl ¢  CHMBOJBHBIMH  (opmamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTEW M 3aBUCUMOCTEW B BHUJE PABEHCTB M HEPaBEHCTB. Anredpa
npegaraeT d(QQEeKTUBHbIE HUHCTPYMEHTHI ISl PpELICHHUsS MPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NEPEIJIETACTCA C APYTUMHU JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aa€T
MOCJIEIOBATENBHOCTD U3Y4YEHUS MaTtepuania. N3yuenue CTETICHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMI, UX CBOMCTB
U rpaduKoB, UCTOIb30BaHUE (QYHKIUN JUIsl PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAIbHOM U3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAIU30M,
TaKk W C peIIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3Tom Ooibllioe BHUMaHWE
yaensieTcs: GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (DYHKLUHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JIMHUM HAleJIEH Ha Pa3BUTUE YMEHUI
¥ HaBBIKOB, MO3BOJIAIOIIUX BBIpaXKaTh 3aBUCHMOCTH MEXAYy BETUYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCIIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauanma maTeMaTH4yecKoro aHanu3a» IMO3BOJISAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYEeCKUX, TaK M MPHUKIATHBIX 3a/ad,
JOCTYIHBIX 00YyYaromMMCs, Y KOTOPbIX MOSIBISIETCS BO3MOXHOCTh MCCIIEAOBATh U
CTpOUTh Tpaduku GYHKIOUH, ONpenensTb HUX HauOOJbIIME UM HaUMEHBLINE
3HAYEeHUsI, BBIYHMCIATH TUIOMATU GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOXXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKMX MOJENeH peaJbHBbIX CHUTYaluH,
HAXOKJIEHUSl HAWIy4YILero peleHUs B MNPUKIATHBIX, B TOM YHCJIE COLHUAJIBHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO aHalu3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOr0, (POPMaIbHO-IOTMYECKOIO U KPEATUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TeXHUKe U uckycctBe. OOydammuecs y3HAKOT O
BBIIAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAYKH, U UX aBTOPaX.

ConepxarenbHo-MeTOAUUECKas TMHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  DJIEMEHTAaM  TEOPHUM  MHOXKECTB.  |€OpETUKO-MHOKECTBEHHBIE
MPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBbHON MaTeMaTHKH W TpearaioT



HanOoJiee YHUBEPCAIBHBIN S3bIK, O0OBEAUHSIIONINN BCE pa3/ieibl MAaTEMAaTUKH U €€
MIPUJIOKEHUI, OHU CBS3bIBAIOT Pa3Hble MATEMATUUYECKUE AUCUUILIMHBI B €IMHOE
nenoe. [loatoMy BakHO AaThb BO3MOKHOCTH IIKOJBHHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMaTHMKU M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadama MaTEMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TAaKK€ OCHOBbI MAaTEMaTUYECKOrO0  MOJEIUPOBAHUS, KOTOPbIE IPU3BaHbI
c(OpMHPOBATh HABBIKK TOCTPOEHUS MOJEIIEH peabHbIX CUTyallui, UCCIIEI0OBAHUS
ATUX MOJIENIeH C TMOMOINBIO ammapara ajreOpbl U MaTeMaTUYECKOTO aHaiu3a |
MHTEPIIPETALNN TTOJTYYECHHBIX pE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKbIi
U3 pa3/ieNioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHUall Kypca HIMPOKO UCIIONb3YeTCs
JUISL pellieHusl NMPUKIaAHbIX 3aaa4. [Ipu pemieHun peanbHbIX TPAKTUUECKUX 3a/1ad
y4Jaiuecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. JlesarenbHOCTh MO (OPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJIHBIX
3a/lady OpPraHHU3yeTcsl B MPOIIECCe M3YUYEHHUs BCEX TEM Kypca «Airedpa M Hayasia
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3ydYe€HHE Kypca ajireOpbl W HayaJl MaTeMaTHYECKOro
aHaiu3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B HeAento B 10 kitacce u 3 daca B
Hezeno B 11 kimacce, Bcero 3a Ba rona ooydenust — 170 gacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Parmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OECKOHEYHbIE  MEpPUOJUYECKHe  JApoOu.  ApUPMETHUECKHEe  ONepalud C
palMoHAIbHBIMU YUCJIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1ad U3 Pa3judHbIX OTpaciei
3HAHUM U PEATBbHOM KU3HH.

JevictButenpHble  yuciaa. PanuoHanbHblE W MPpAlMOHAIBHBIE  4YHCIIA.
ApudmMernueckre ornepanud ¢ JEHCTBUTEIbHBIMU uMciiaMu. [IpuOmmxkéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremmenp ¢ menbiM  TokasareneM. CranmapTHas  ¢dopma  3amucu
JNEUCTBUTENBLHOTO uucia. Mcmombp3oBaHue moaxonsmed  (GopMbl  3alUCU
JEUCTBUTENBHBIX YKCEN Ul PELICHUS NPAKTUYECKUX 3a1ad U IPEACTaBIICHUS
JTAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(PMETUIECKUMU KOPHSIMHU HATYypaJTbHOM CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUA ¥ HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE TPEOOPA30OBAHMSL.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pEIICHHE HEPABEHCTBA.
MeTton MHTEPBAIOB.

Pemenue nensix v IpoOHO-pallMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemienre nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1ad
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeasIbHON KU3HU.

DYyHKIUHN U TPaPUKU

OyHKIusA, crnocoOwl 3amanus GyHkmun. [paduk  yHkmu. BzaumHo
oOpaTHbIe (DYHKIIHH.

OO6unacth ompenenaeHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu yHkimm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennast GyHKIHMS C HATYpaJIbHBIM U LIENBIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIIEHH.



TpuroHomerpudeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUYECKUX
(GyHKITUH 9MCIIOBOTO apryMEHTA.

Hayaja MmaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenbLHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEOBATEILHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmerrnueckas 1 reomeTpudeckas nmporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma OECKOHEUHO YOBIBarOIIEld TeOMETPUUECKOM
nporpeccund. Dopmyiia CIOXKHBIX MNPOUEHTOB. Mcmonb30BaHHWE mporpeccuu s
peIICHUs pealIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, Omepaluyd Haj MHOXKecTBamu. Jmarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNHCAHHS PEalbHbIX
MIPOIICCCOB U SBJICHUH, TP PEIICHHUH 3aJ1a4 U3 IPYTHX YICOHBIX IIPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HartypanbHble u niensle yncina. [Ipu3Haku 1eIMMOCTH LIEIIBIX YHACEIL.

Crenensp ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOICTBA CTEIICHMU.

Jlorapudm uncna. JleciTuuHbIE U HATypaIbHbIE JTOTapU(MBI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTENEHH C PalUOHAIBHBIM
MTOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucTemMbl TMHENHBIX ypaBHEHHN. PellleHne MpUKIaIHbBIX 33/1a4 C OMOILIBIO
CUCTEMBI JTUHEHUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad W3 Pa3jIudyHbIX 00JlacTell HAYKH W pealbHOU
KU3HHU.

DOyHKUMHA U TPaPUKHn

Oyukius.  [lepuonnueckne  ¢ynkuuud. [IpomMexxyTkMm  MOHOTOHHOCTH
bynkuuu. MakcumMymbl 1 MUHUMYMbl QyHKIuU. HamOosbluiee M HavMeHbllee
3Ha4YeHHe (PYHKIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKINH, UX CBOMCTBA U TpadUKH.

[Toka3arenbHas u norapudpmMuyeckast PyHKIUU, UX CBOMCTBA U IPaPUKU.



Hcnonp3oBanue rpagukoB PYHKIUN ISl pellieHrs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Uil HCCIEIOBAHHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3ZHUKAIOT NPH PEHICHUM 33Jad U3 JPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

HenpepoiBHble GyHKIIMU. MeTOA UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBognas  QyHkuuu. ['eomerpuueckuili ©  (U3UYECKUH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTAapHBIX  (QyHKIUA.  DopMynbl  HAXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue MpoOU3BOAHON K MCCIENOBaHUIO (DYHKIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEero 3HauYeHUs! PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dlIEro pEUIEHUs B
NPUKIAIHBIX 3aja4yaxX, Uil OINPENEICHHUs CKOPOCTH IPOLECCa, 3aJaHHOTO
dbopmyIoii umu rpadUKoM.

ITepBoo6pa3znas. Tabnuia mepBooOpa3HBIX.

Wurerpan, ero reoMerpudyeckuid u (U3MUECKUN CMbICH. Bbruncienue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO oOecneunBaTh
JIOCTI)KEHHUE Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus CIASAYIOMNUX JHIHOCTHBIX,
MeTaInpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJBbBTATBI

JIM4HOCTHBIE pE3yabTaTbl OCBOEHHS NPOrpaMMbl ydyeOHOro MpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

['paxx1aHCcKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIUMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€HA POCCHUHUCKOrO OOIIecTBa, MpPEICTaBICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHcKoro oOmecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAIBbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatpruoTnyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOMN Tpa)kIaHCKOW HJIEHTUYHOCTH, YBa)KEHUS
K IPOLLJIOMY ¥ HACTOAILIEMY POCCHUMCKONM MAaTEMATHUKH, HEHHOCTHBIM OTHOLLIEHHEM
K JOCTH)KEHUSM POCCHUMCKMX MATEMaTUKOB W POCCHMCKOM MaTEMaTHYECKON
IIKOJIbI, K HCIOJb30BAHUIO 3THX AOCTHXKEHUM B JPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHYECKOrO IOBEJCHMUS,
CBS3aHHOIO C MPAKTUYECKUM MIPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyaylIero.

DcTeTnYecKoe BOCIIUTaHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, peLIeHn, paccyXIeHUM;
BOCIIPUAMYHBOCTBIO K MATEMATUYECKAM ACTIEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

PU3NYECKOE BOCTIUTAHUE:

cOpPMHUPOBAHHOCTBIO YMEHHsSI TPUMEHSATh MAaTeMaTHUYeCKHE 3HAHHUS B
MHTEpecax 370pOBOro U 06e30MmacHoro odpasa KM3HU, OTBETCTBEHHOT'O OTHOIICHHMS
K CBOEMY 3J0pPOBBIO (30pOBOE MHUTAHME, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OTHbIXa, peryJispHas duznyeckas aAKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHuUE:



TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TpPo(EecCHOHATBHOM  NIEATENTBbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieii mnpodeccun W pealin30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MareMaTU4ecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW KU3HMU, TOTOBHOCTBIO K aKTUBHOMY
YYacTHUIO B PEIICHUH NIPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa 3KOJOTMYECKHX Mpodsem;
OpHEHTAlMell Ha NPUMEHEHHE MATEMAaTHYECKMX 3HAHUM U1 pelieHus 3aiad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBaHHUS TMOCTYIKOB M OLIEHKH UX
BO3MOYKHBIX ITOCJICICTBUU I OKPYKAIOILIEH Cpeabl.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKM M  OOIIECTBEHHON NPAaKTHKH, TOHHMaHUEM
MaTEeMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeTbHOCTH, JTaloB €€
pa3BUTHA WM 3HAYMMOCTH I Pa3BUTHS LUMBWIN3ALWW; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KaK CpEICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYI0 M MCCIENOBATENBCKYIO NESITEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematukay XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsIMUY, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vnusepcanouvie  nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0CBOEHUE
Memoo08  NO3HAHUSL  OKpydcarnujeco  Mupa;  NpUMEeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBrie tornueckue NeNCTBUS:

e BBIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpEeNeNCHNs]  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUSA IS OOOOIICHWS W CPAaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (QOpPMYJIUpOBaTH M  NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTpPULIATENIbHBIE, €IMHUYHbIC, YacTHbIE U O0OIIuE;
YCIOBHBIE;

BBIABIATH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBI3M U
OpoTUBOpeYHsl B (akTax, NaHHBIX, HAOMIOJEHUSIX M YTBEPIKICHUSX;
npeularatb ~ KpUTEpUM  JUIsL  BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTU4YECKHUX
YTBEPXKJIECHUU (MPSMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOAUTH MPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIECHHUS U BBIBOJBI,

BbIOMpaTh CIOCOO penieHuss yd4eOHOW 3anaduu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peUIeHUs, BbHIOMpaTh HauOoJiee NOAXOA[IUNA C YYETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAaK HCCIIEOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MNpoOIemy,
yCTaHaBIMBaTh HCKOMOE€ MW  JaHHOe, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOSATENBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTU4ecKOro
00BEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIY
00BEKTaMHU, SBJIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmanueii:

BBISIBIIATH JIePUIMTBHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
pa3IUYHBIX BUIOB U (POPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMAIUIO, TIPEACTABIATh €€ B pa3iInyHbIX (popmax,
WJLTIOCTPUPOBATH TpaduuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Yuusepcanonvie  KomMmMyHukamueHnwle  Oelicmsus, obecneuusaom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0uieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUM C
YCJIOBHUSIMHU U LIEJISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0l 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYkKIaeMOIl TEMBI,
npoOJIeMbl, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALIEJIEHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YY4aCTHUKOB AHAaiora, oOHapyXMBaTh pazjd4Me U CXOJACTBO MO3UIMUI; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pElIeHHUs  3aJauyd,  SKCIEPUMEHTAa,
UCCJENIOBAHMS,  NIPOEKTAa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 NMPE3EHTAIIMN U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIEeCTBA  KOMAHIHOM  H
MHIUBUYaIbHON pabOThI PU PEIICHUH YYEOHBIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThecs, 00CYKIaTh MPOLECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThI (00CYy)KaeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHUPOBaTb CBOM JEUCTBUS C JAPYTMMH YJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

Vuusepcanvnuvie  pecynamueHnvle  Oelicmesusl, obecneyusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3aaa4M, BBIGI/IpaTB croco0 pemcHus C

y4E€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUK.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU IO3HABAaTEIbHOM peQeKcHud KaK OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM U MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS MHpolecca U
pe3yJbTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEIICHUU
3alaud, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEIW U YCIOBUSM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeHEro oO0IIero oOpa3oBaHUs JOJKHO OOECIeYMBATH JIOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATUAMM: PALUOHAIBHOE W JCHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHASI M IECSITUYHASL IPOOb, MPOIEHTHI.

Beimonuare  apudmeTuyeckue  onepaldd  C  pPAMOHAIBHBIMU U
JICUCTBUTEILHBIMH YHCIIAMU.

BoimonHsaTh npuOIuKEHHBIE BBIUYMCICHUS, UCIIONIB3Ys TIPaBUiia OKPYTJICHHUS,
JIeNIaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYMCIICHUM.

OnepupoBaTh MOHSATHUSMU: CTEIEHb C ULEIbIM IOKa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcH JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAIbHOW CTEIICHH,
MCIOJIB30BATh MOAXOAAIIYI0 (hOPMY 3aMUCH JIEHCTBUTENBHBIX YUCEI ISl PEIICHMUS
MPAKTUUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaAHT€HC MPOU3BOJBHOIO YIJIA;
MCITIOJIB30BATh 3aMMKCh MPOU3BOJIBLHOTO yTiia Yepe3 0OOpaTHbIe TPUTOHOMETPHUCCKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHIATUAMU: TOXKIAECTBO, YPABHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BrinonuaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN W peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHsTh  peoOpazoBaHMs MENBIX, PAMOHATBHBIX W HPPAIIMOHAIBHBIX
BBIDAXKCHUM M pellaTb  OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAJIBHBIX W
HMppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHHSI U HEPABEHCTBA JIJISI PELIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IUYHBIX 00JIaCTell HAYKU U PEabHON KU3HHU.



MognenupoBaTh peanbHblE CHTyallud Ha S3bIKE anreOpbl, COCTaBJIAThH
BBIPQXXCHUS, YpPaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3ajayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DyHKIUU U TPAPUKH

OnepupoBarh MOHATUAMH: (PYHKIUS, CIOCOOBI 3afaHus (yHKIMH, 00JIacTh
ONpPEAETCHUs] U MHOXXECTBO 3HAaueHMH (yHKUMH, Trpapuk (yHKIUU, B3aUMHO
oOpaTHbIe (PYHKIIMH.

OnepupoBaTh TOHATUSAMHU: UYETHOCTh U HEUYETHOCTh (PYHKIMH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUKN AJIs PELIEHUS] YpaBHEHUI.

Crpoutb M unTaTh rpaduku JUHEHHON (DYHKIMM, KBaJAPATUYHOW (YHKLIHH,
CTENEHHOM (DYHKIIMU C LIEJIBIM MIOKA3aTEeJIEM.

HcnonwszoBate rTpaduku (GyHKUMHA [JI1  HCCIENOBaHUS IMPOIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUYEOHBIX IPEIMETOB U pealbHOU
’KU3HU; BBIpAXaTh (DOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauaja maTeMaTH4yecKOro aHajiu3a

OnepupoBaTh NOHATHUSAMHU: TIOCIEIOBATENBbHOCTh, apU(MeTHyecKas MU
reoMeTpUYecKasi IpOrpeccum.

OmnepupoBaTh TOHITHSAMH: OCCKOHEUHO YOBIBalOIIasi TeOMeTpUYecKas
Iporpeccusi, cyMMa OECKOHEYHO YOBIBAIOIIEH r€OMETPHUECKON MPOrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U NMPOTPECCUN JJIs PELLIEHUS
peabHbIX 3324 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHATUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar Juisl  ONKCAHUs
pealbHBIX TPOIECCOB U SIBICHWH, MPH PEHICHUH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  OINpEAENIEHHEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia U BLIYMCTIEHUS

OnepupoBaTh TMOHATUAMH: HATypaJbHOE, IIE€JI0€ YHUCIIO; HCIOIb30BaTh
MPU3HAKK JACITUMOCTH LEIBIX YHCEN, PA3I0KEHUE YUCIIa Ha TMPOCThIE MHOKHUTEIH
JUTS peIlieHus 3a/ad.

OnepupoBath MOHSATHEM: CTEIIEHb C PAIIMOHATLHBIM TTOKA3aTeIIEM.

OnepupoBaTh MOHATUSMU: JIOTapu(PM UHKCIA, JECATUYHBICE W HATypalbHbIC
J0Tapu(MmsI.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsaTs cBoOMcTBa CTemeHM i1 NpeoOpa3oBaHUSl  BBIPAKEHUMH;
ONEPUPOBATh MOHATUSAMH: IMOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEILIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BomonHsaTe npeoOpa3oBaHHsl  BBIPAKEHUHM, COAEpXKAIlUX JIOTapu(MBbl;
ONEpUPOBATh NOHATUAMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI TOrapu(pMUUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus: NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ pEILCHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN [l PELICHU IPAKTUYECKUX 3a7a4.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PalMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peanbHblE CHTyalldd Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl 110 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOECHHBIE MOJIENU C UCIOJIB30BAHUEM ammapara aareOphl.

DyHKIUU U TPAPUKH

OnepupoBaTh NOHATUAMU: TepUoAuYecKas  (QYHKIUS, [POMEKYTKH
MOHOTOHHOCTH (YHKLMH, TOYKM OJKCTpeMyMa (yHKuMH, Haubojbllee U
HaMMEHbIIIee 3HAYeHUs (QYHKUMM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX JUIS
UCCJEeI0BaHUS (PYHKIMH, 3aJaHHOUN rpa)uKOM.

OmnepupoBaTh MOHATHSAMH: TpaQHUKU MOKa3aTENbHOM, Jorapu@MUUecKol H
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxarh UX Ha KOOPJIMHATHOW IJIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxxarh Ha KOOPAMHATHOM MIIOCKOCTH T'paUKH JTUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnone3oBate rpaduku (QyHKUMH Ui HCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yUEOHBIX JUCIUILINH.

Hayana MaTeMaTH4eCKOro aHaJIu3a

OmneprpoBaTh MOHATUSMU: HENpPepbIBHAsE (GYHKIMS; TPOU3BOJHAS (QYHKIUY;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUECKUN CMBICI IPOU3BOJHON [Tl pELICHMUS
3a7ad4.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, TPUMEHSThH PE3YyJIbTAThI UCCIIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYYLIETO PEIICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Hasi W  HUHTErpay; IOHUMATh
reOMETPUYECKU U (PU3UUECKUI CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKIHM; BBHIYUCIATH HHTETPAT
o ¢hopmyiie Herorona—JleiiOuura.

PemaTe mpukiagHbie 3a7avyd, B TOM YHCIIE COIMAIBLHO-3KOHOMHYECKOTO H
bu3znyecKoro xapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
MHoxecTBa palllOHAJIBHBIX U Bubsmorexa LIOK
o https://m.edsoo.ru/7f415b90
1 JIECTBUTENbHBIX uKcesl. PalnoHaibHbIe 14 1 1
YpPaBHEHHS U HEPABEHCTBA
Oyuakuuu u rpaduku. CTEneHp ¢ HeETbIM Buauoreka LIOK
2 y P (1) 6 1 https://m.edso0o.ru/7f415b90
MOKa3aTeleM
Apudmernueckuii KOpeHb N—Oi CTEIICHHU. Bubanorexa LOK
3 18 1 2 https://m.edsoo.ru/7f415b90
HppaunoHanbHble YpaBHEHUS U HEPABEHCTBA
(DOpMYJ'IBI Bubnunoteka LLOK
https://m.edsoo.ru/7f415b90
4 TpuroHomerpun. Tpuronomerpuyeckue 22 | 3
YpaBHEHUSA
Bubnnoteka LLOK
5 ITocnenoBaTenIbHOCTH U POrPECCUH 5 1 https://m.edsoo.ru/7f415b90
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIHSI Bubamotexa LIOK
6 o 3 1 https://m.edsoo.ru/7f415b90
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 8




TEMATHUYECKOE IINTAHUPOBAHMUE 11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
KoHTpoJibHBI IIpakTH4eckue
n/n MPorpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
Crenens ¢ palioHaIbHBIM IIOKa3aTEJIEM. Bub/motexa LIOK
https://m.edsoo.ru/7f415b90
1 [TokazarensHas ¢pynkuus. [lokasarenbHble 12 1 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudpmuueckas QyHKLIUS. Bub/motexa LIOK
https://m.edsoo.ru/7f415b90
2 Jlorapudmuueckue ypaBHEeHHs U 12 2
HEPABEHCTBA
Tpuronomerpuueckue GyHKIIUNA U UX Bubauoteka LIOK
https://m.edsoo.ru/7f415b90
3 rpaduku. TpUroHomMeTprIecKue 9 1 1
HEpPaBEHCTBA
Bubanoteka LLOK
4 IIpousBoaHas. IIpumenenue npou3BOAHON 24 1 3 https://m.edsoo.ru/7f415b90
Bbubnnoteka LLOK
5 NHTerpan u ero npuMeHeHus 9 2 https://m.edsoo.ru/7f415b90
Bbubnnoteka LLOK
6 CucrteMbl ypaBHEHHI 12 1 1 https://m.edsoo.ru/7f415b90
Bbubnnoteka LLOK
7 HarypanbsHble u nesnsie yncna 6 1 https://m.edsoo.ru/7f415b90
[ToBTOpEHUE, 000OIIEHHE, CHCTEMATU3AIINS Bubnmorexa LIOK
8 o 18 2 https://m.edsoo.ru/7f415b90
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 11










		2024-09-26T11:37:42+0300
	Кутьина Е.В.




