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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs s oOyuatommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOTO roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAUIUI POCCHIICKOTO
oOpaszoBanus. Peanmusanus mporpamMmbl oOeclieuMBaeT OBJIAJIEHUE KIIIOYEBBIMU
KOMITETEHIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa v Hauajga MaTreMaTHYE€CKOTO aHalM3a» SIBISIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECImeYMBaeT HWHCTPYMECHTAIBbHYIO 0a3y Il HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (DOPMUPYET JIOTHIECKOE H
a0CTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YPOBHE, HEOOXOIUMOM JJii OCBOCHHSI
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJOBeCHOCTH. B pamkax
JAHHOTO Kypca YydJalluecs OBJIAJCBAIOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUSI 3aKOHAMU (PU3WKH, XUMHUH, OHOJIOTHH, TOHHUMaHUS
OCHOBHBIX TEHJICHIIUA OKOHOMUKM U OOIIECTBEHHOW JKU3HU, TI03BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITHBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCITOJIh30BaTh WX B TMOBCEIHEBHOW XW3HHW. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MAaTEMAaTHUYECKUMH KOHCTPYKIIMSIMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE W KOHKPETU3AIMIo, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHalnh3a B CTapIled IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS TMPUKIAAHBIX 3a]lad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJNyYEHHBIX  PEIICHWH, 3HAKOMATCA C  TNpUMEpaMd  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TIpUpOJIE, HAyKe M B HCKYCCTBE, C BBIIAOIIMMHUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obnamaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crnenuduky y4eOHOH AesITenbHOCTH,



TpeOyrolen CaMOCTOATEJIBHOCTH, AKKypaTHOCTH, IIPOAOJDKUATEIIBHOU
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku OOydeHHs] anredpe M HavajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUU: «Yucna W BBIYUCICHUNY,
«Dyakun  u - rpadukm»y, «YpaBHeHMssT U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCcKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM W3Y4YalOTCSd Ha MPOTSHKEHHH JBYX JIET
oOyueHusl B cTapllueil 1IKoJIe, €CTECTBEHHO JOMOJHSASA IpYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHW W pasfaenaMu. JlaHHBIA KypCc  SBIISIETCSA
WHTErPATUBHBIM, TOCKOJBbKY OOBEAUHSAET B ce0€ COAEp)KaHHE HECKOIbKUX
MaTeMaTHUYECKUX JAUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywammecs OBJaAeBalOT Bc€ Ooiee
HIMPOKUM MATEMATHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJENb pealbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJy4YeHHbIE B Kypce «Auredpa W Hayaia
MaTEeMaTHUYECKOT0 aHaIM3a», JUIsl PEeLIEHUs] CaMOCTOSITENIbHO C(HOPMYJINPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «YHucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiei mikone oco0oe BHUMaHUE YICISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4MCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEUCTBUS C HUMHM, JAENaTh MNPUKUAKY, OLICHWBATH
pesynbTar. OOyuarommecs: MOJy4YarOT HABBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JEWCTBUM C YHCIIAMH, 3alMCaHHBIMA B CTaHIApTHOW dopme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTapuiedl IIKOJIe, TOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNS UCTIOJIB3YOTCS PH MCCIEN0BAaHUN
GyHKUMNA C TOMOIIBIO TIPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX UM HAUMEHBIIUX 3HaYeHWd QyHkuuu. J[laHHas
colepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takxke (HOpPMUPOBAHHE YMEHH
BBIMOJHATh pacuy€Tbl 1mo ¢GopMyliaM, MpeoOpa3oBaHUsl IIENbIX, PALUOHAIBHBIX,
UppPAILMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,



collepKalMX cTeneHu W Jjorapupmsl. biaromaps u3ydeHHIo anreOpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOThl C  CHUMBOJBHBIMH  (opMaMH,  MPEICTABICHUA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AnreoOpa
npemnaraeT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISI PEHICHUS MPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HAIJSAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JUHUA «DyHKUUA H TpadUKW» TECHO
MEepEIIeTaeTCs C APYrUuMHU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEICHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIsl pelieHus 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HHU TECHO CBSA3aHO KaK C MATEMATHYECKHUM AHAIHU30M,
TaK M C PEHICHHWEM YpaBHEHHM W HepaBeHCTB. [lpu 3TOM OoJiblIOE BHUMaHUE
yaensercs (OPMUPOBAHMIO YMEHHUS BbIpaKaTh (OpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEA0BaTh MOJIYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHou. Ero usyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHasg nauHus «Havama mMaremMaTH4ecKOro aHain3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (YHKIUH, OMpeAeNsITh WX HauOOJbIINE U HAUMEHBIIIHE
3HAUCHUS, BBIYUCISITH MUIOMAanu (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JHMHUS OTKPBHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNed pealbHbIX CHUTYaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHYECKOI'O aHAJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-JIOIMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHU pACIO3HABATh TMPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHS MaTEMATUKU KAk
HayKH, U UX aBTOpax.

CopeprkarenbHO-MEeTOANYECKask TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUH  MHOXKECTB. T€OpeTMKO-MHOKECTBEHHbBIE
MPEACTABIICHUS POHU3BIBAIOT BECH KypC IIKOJBHOW MAaTEMaTUKH U MPEIIaratoT



HanboJee YHUBEPCATBHBIN A3bIK, OOBEIUHSIONINI BCE pa3/Iesibl MATEMATUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUUYECKUE JUCUUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaT€MaTUKM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Hadaga MaTeMaTHYECKOTO aHaIU3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYallUi, UCCIIEIOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapara anareOpbl U MaTeMaTUYeCKOro aHalu3a U
VMHTEPHIPETALNN NOJyYCHHBIX PE3YJbTAaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbIN
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHIO, 0000IATh U KOHKPETU3HPOBAThH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOLECCE U3YUEHHUs BCEX TEM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl W Hadyal MaTEeMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejenmo B 10 kimacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUS

Pannonansubie uyncia. OOBIKHOBEHHbIE W JECATUYHBIE TPOOHU, MPOLIECHTHI,
OECKOHEUHbIE  MepuoAuYecKkue Japodu. ApudmeTruyeckue  omepanud C
palMoHaANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMs YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4uciia. PalnvoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTrnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubnuxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpmaptHas ¢opma  3amucu
JNEeUCTBUTENRHOTO 4Yucia. Vcnonb3oBanwe mnonxoxasmiedt  ¢Gopmbl  3amucu
JEUCTBUTEIBHBIX YHUCE Ul PELICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUSA
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJlbHOM  cTeneHu.  JlectBus  C
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

IIppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumHO
oOpaTHble PYHKIINU.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHH (pynkuuu. Hymn QyHkumm.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIpEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauyana MmaTeMaTH4ecKOro aHajim3a

[TocrmegoBaTenbHOCTH, CHIOoCOOBI 3aaHus MOCIIEI0BATEIHbHOCTEH.
MOHOTOHHBIE MTOCJIEIOBATEITLHOCTH.

ApudmeTrnueckast U TeoMeTpuueckas mporpeccuu. beckoHeuno yowiBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccuu. Vcmosnp3oBaHWE TPOTPECCHHM JJIsl  PEIICHUS pealbHbIX 3ajaad
MIPUKJIATHOTO XapaKTepa.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpHKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIMUX CTENEHH C PalUOHAIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapupmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHUU. PellleHne MpUKIIaIHbIX 3a1a4 C ITOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMyHbIX 00JacTeid HaAyKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HauOosnblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QyHKITUU, IX CBOMCTBA U TpaUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB (PYHKIMHA JJIs pELICHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIENOBaHUS IPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUH 3a]ad U3 APYTUX Yy4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.



Hayajia MaTeMaTH4eCKOro aHaIu3a

HenpepriBabie GpyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[MpousBognass  ¢yHkuuu. ['eomeTpudeckuii. W (HU3HUECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJIEMEHTApHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HaueHus: GyHKIUKA Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4llIero pELICHUS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENEIICHHs CKOPOCTH IIpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (U3MYECKUN CMbICT. Bpluucienue
uHTerpaina no gpopmyne Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO mpcamMeTa «Marematuka» JOJIXKHO oOecrneunBaTh
JOCTHUKCHHUC Ha YPOBHC CPCAHCTO O6HIGFO 06p&30BaHI/IH CICAYIOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MaremaTnka» XapakTepU3yHTCS:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHa POCCUHCKOrOo O0OIIecTBa, MPEICTABIECHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUHCKOM TpaKIaHCKOW HJICHTUYHOCTH, YBAKCHUS
K IIPOLJIOMY ¥ HACTOSILIEMY POCCUUCKONW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM
K JOCTHKEHUSAM POCCUHMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIBI, K HCHOJIb30BAHUIOD ATHUX JOCTHKECHUN B APYTUX HAYKax, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DcTeTnyecKkoe BOCIUTaHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOUYAsl 3CTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLIeHuH, pacCyKJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOTo U 0€30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccun W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC ILJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO JIKOJIOTHYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLMAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOJHOM U COLIMAIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa HSKOJIOTMYECKHX Mpo0iem;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [UIA PELICHUs 337ady B
00JaCTH  OKpYy)Karomiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OICHKH UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MESITeNIbHOCTH, HTaroB €&
pPa3sBUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBWIM3ALMU; OBJIAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIQJICHHEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicméus, — 0Hecnevusarom
Gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJdCcalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATH U XaPaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAYy MOHATUAMH; (HOPMYIUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  IPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (QOPMYIUPOBATH M  MPeoOpa3oBBIBATh  CYXKICHUS:
yTBEpJIUTENbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, NaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npenjgaraTb  KpUTEPUH 7S BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITEJIBHO J0Ka3aTelIbcTBa  MaTEeMaTHYECKUX
YTBEPXKACHUM (MIpsIMBbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
IPUBOIUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BbHIOMpaTh HaubOoiee MOAXOASAIMA C YYETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

HCIIOJIb30BATh BOMPOCHI KaK HCCIENOBATEIHCKAN WHCTPYMEHT O3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 000OIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0ITICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUIUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOpPMAIMI0 U3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh HHPOPMAIUIO, PEACTABIATh €€ B pasluYHbIX (popmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HaJIE)KHOCTD uHbopMaIH 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh U (OPMYIUPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJ€HH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3aJ1auM, BBICKA3bIBaTh UECH, HAIICJICHHBIEC HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pPE3yJbTaThbl  pPEIICHHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIWBUTyaTbHON PaOOThI MPY PEIICHUH YICOHBIX 3a71a4; MPUHUMATH IICITh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeNsTh BUABI padb0T, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOK YacTh pPabOTBI W
KOOPJIMHUPOBATh CBOM JIEHCTBHUS C JAPYTMMH YICHAMH KOMAaHJIBI;
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOMPATH CIIOCO0 PEIIeHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb:

BJI1aACTh HaBBbIKaAMH MMO3HABATEILHOM pe(bHeKCI/II/I KaK O0CO3HaHHuA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOLICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTpPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh NPH PEIICHUU
3a7a4M, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBUE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBICHATH
IPUYMHBl TOCTUXKEHUSI WIM HEOOCTUKEHUS PE3yJIbTATOB JIESATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3ay
Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIeunBaTh JOCTUXKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepanud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IOKAa3aTejeM; CTaHJAapTHas
dbopma 3amMcu JEHCTBUTENBHOTO 4MCIA, KOPEHb HaTypajlbHOW CTEIEHHU;
WCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMUCH TEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIKCh MTPOU3BOJIBHOTO yIJla Yepe3 0OpaTHbIe TPUTOHOMETPUUECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YypaBHEHUSA U HEPABEHCTBA JUIA PEILICHUSA MAaTEMaTUYECKUX 3a1a4
Y 3a71a4 U3 pa3IMuHbIX 001acTell HAyKH U PeaJIbHOM KU3HH.



MonenupoBaTe peajgbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh
BBIPDAQXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIMSA, CIIOCOOBI 3aaHusi (PYHKIMH, 00J1acTh
OTpe/eNeHUs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKUIHUU, B3aWMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUNN I pELICHUS] YpaBHEHUIA.

Crpouth M ynTaTh rpadUKu JTUHEHHON (PYHKIMM, KBaAPATUYHON (DYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHN NpU peuIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U PEabHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apu(dMeTHUecKas H
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUN.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN [T PELICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, ONIEPALIMN HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmaparT il ONMCaHHUs
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PEUICHUH 3aJad M3 JAPYrux Yy4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHE, TeopeMa, CJIEACTBHUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJlbHOE, II€JI0€ YHCIO; HCMOJIb30BaTh
MPU3HAKU JICJIMMOCTH LIENBbIX YHCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIA, NCCITHYHBIE W HATypalbHBIC
Jorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW i1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPABHEHUE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, CoOJEpKalMX Jorapu@Mmsl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE ypaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxoauTe pemenust MpoCcTERIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHUCTEMA JMHEHMHBIX YPAaBHEHUN M €€ PELICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp pemeHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MogaenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayd,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKMA OJKCTpeMyma (YHKIUU, HauOOIbIIee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX IS
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKH TMOKA3aTEIbHOM, JIOrapudMHUUECKOl U
TPUTOHOMETPUUYECKUX (PYHKIUI; N300paxaTh UX Ha KOOPIAMHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Ul PELICHUS YPABHEHUM U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTU TpadUKH JTHUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS WCCIEIOBAHMUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX AUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLINU;
UCITOJIb30BaTh TEOMETPUUYECKUNA U (PU3MUYECKHUI CMBICI IPOU3BOAHOM JIJIsl PEIICHMUS
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIINNA, BBIYUCISATH TIPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIErO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMH: TiepBoOOpa3Hasi W  HWHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



HaxonuThk mepBooOpa3HbIe 3JEMEHTAPHBIX (YHKIIUH; BBIUHCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemare npukiagHple 3aa4d, B TOM YHUCIIC COIMAIBHO-3KOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB JIeKTPOHHbBbIE
Ne (undposBbie)
HanmeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Konrpoabusie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcbl
1 [ToBTOpEHHUE Kypca anreOpsl OCHOBHOM 3 1 https://resh.edu.ru/
IIKOJIBI.
2 JleficTBUTEIBHBIC YHCIIA 9 1 https://resh.edu.ru/
3 CreneHHas QyHKIIHSI 9 1 https://resh.edu.ru/
4 [Moka3zarenbHast QyHKITHS 6 1 https://resh.edu.ru/
5 Jlorapudmudeckas QyHKIIUS 9 1 https://resh.edu.ru/
6 TpuronomeTpudeckue GopMyJIbI 14 1 https://resh.edu.ru/
7 TpuroHoMeTpuYecKre ypaBHEHHUSI 1 https://resh.edu.ru/
8 [ToBTOpEHUE 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 3

[TPOITPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Konrpoabnbie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchbl
1 [ToBTOpEeHME Kypca anreOpsl 1 Hadaa 4 1 httos:/resh.edu.ru/
ananmu3a 10 kmacca
Tpuronomerpruyeckue QpyHKIUU 15 1
[TpousBoaHas U €€ TEOMETPHUCCKHI CMBICTT 15 1 https://resh.edu.ru/
4 HpI/IMCHf:HI/Ie MIPOU3BOJIHOM K HCCIIEIOBAHUIO 12 1 httos:/resh.edu.ru/
byHKIUH
5 WuTerpain 10 1 https://resh.edu.ru/
6 KombOunraropuka 5 https://resh.edu.ru/
7 DIEMEHTHI TEOPUH BEPOSTHOCTEH 1 https://resh.edu.ru/
8 Crarucruka 1 https://resh.edu.ru/
9 [ToBTOpEeHME 23 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 102 8

[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTtuka: anredpa ¥ Hadajga MaTEMaTHYECKOTO aHajn3a, TeOMETpHs.
Anrebpa W Havala MareMmaTudeckoro aHanmuza, 10-11 kmaccel/ Anumon IIILA.,
Komarun HO.M., Tkauea M.B. wu japyrue, AKIHOHEpHOE OOIIECTBO
«3marenscTBO «IIpocsemienue»
MaremaTtuka: anreOpa W Hadalla MaTEMAaTUYECKOrOo aHajau3a, T'€OMETpHS.
I'eometpust, 10-11 wmaccel/ Atanacsu JI.C., byryzos B.®., Kamomnes C.b. u
npyrue, AkimonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Metoauyeckue — pa3pabOTKHM,  JUJAKTUYECKHME  MaTepuaibl,  HUQPPOBBIC
o0pa3oBaTeIbHbIE PECYPCHI

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/
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