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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanmm3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB pa3paboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpammbl OOeclieyMBAaeT OBJIAJCHHUE KIFOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHANIM3a» SIBISETCA OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECINeYMBACT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4CeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JOTHYECKOE H
a0CTpaKTHOE MBIIUICHUE YyYaluXcsi Ha YpPOBHE, HEOOXOIUMOM JIJii OCBOCHMSI
KypcoB HWH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAQJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKECHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCcKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalW3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS TMPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeNIed peabHbIX CHUTyalluid W WHTEpIpeTanuu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM
peanu3yeTcs Kak uyepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT AeATEIbHOCTHBINA NPUHILIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIM3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUucina M BBIYUCICHUSD,
«Dynkuuu  u - rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHaimmsa», «MHoxkecTBa U JIOTMKa». Bce 0OCHOBHBbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MNPOTSDKEHHHM JBYX JIET
oOy4deHusi B CTapllIeil IIKoJie, €CTECTBEHHO IOMOJHSS IPYT ApPyra M MOCTENEHHO
HACBIIIAsCh HOBBIMM TE€MaMH M pasaenaMmu. JlaHHBII Kypc  sIBISETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: alredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHAJIN3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydamimecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Havana
MaTEMaTUYECKOr0 aHaJIU3ay, JJIsl PEUIEHUS] CAaMOCTOSITENBHO CPOPMYITHPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUEHHBIN PE3YNIbTAT.

CopnepxarenpHO-MeTOAMYECKasl JIMHUAA «YUucina ¥ BBIYMCICHHS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM mikojie. B crapmiell mikosie ocoboe BHUMAHHUE YACISIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeO
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
PAalMOHAIIBHO BBINIOJIHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynapTaT. OOydarommecss MOIY4YalOT HABBIKA NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJIe, IOCKOJBbKY B KaXIOM pasjeie MporpamMmbl
IPEeyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIaMHU PELIECHUSI LEJbIX, PAlMOHAIBHBIX, HUPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEIOBAaHNN
(GYHKIMI ¢ TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HaueHud QyHkauu. JlanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHIA
BBINIOJIHATh Pacy€Thl Mo ¢GopmysaMm, NpeoOdpa3zoBaHUsl LEJbIX, PALMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,



COJEpJKalMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPakTHOTO MBILIUICHUS YydYalluxcsi, (OPMUPYIOTCS HABBIKM JE€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIVIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM W TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3Yy4YEeHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, NX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHus 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM 00jbllIOE BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHUMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoi u ciaoBecHoOW. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHast JuHug «Hauana MareMaTHyecKoro aHaiau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpouTh Tpaduku (QYHKIUH, ONpeAessITh WX HAWOOJbIINE U HAWUMEHBIIHE
3HAUEHHUA, BBIYUCIATH IUIOMAAU QUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHUS MAaTEeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
HAXOXKJEHUSl HaWIy4dlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKe U HcKyccTBe. OOydamomuecs Yy3HAIOT O
BBIIAIOLINXCSI pe3ysbTaTaxX, IOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeToAMYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  3JI€MEHTaM  TEOpUM  MHOXKECTB.  TeopeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MAaT€MAaTHKW M IMPEIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. [loaToMy BakKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOW MaTeMaTUKH M UCIOJb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbl MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH PeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJENe C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeJoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL pellieHus MPUKIaAHbIX 3aaa4. [Ipy pemeHnn peanbHbIX MPAKTUYECKHUX 3a7ad
y4daluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBAThH
npobiemy. [lesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMPOIECCe U3YUEHUS BCEX TeM Kypca «Aurebpa u Hadana
MaTeMaTUYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTHYe€CKOTO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 vacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
paIrMoOHAIBHBIMU YHCIaMU, TPe00pa30BaHMsI YHCIOBBIX BhIpakeHUH. [I[puMeHeHne
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaJbHOM KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckue ornepaudd € JIEeUCTBUTENbHbIMU YHciamu. [lpuOnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  nokaszateneM. CranmaptHas Qopma  3ammcu
NehcTBUTEN HOTO uucna. HMcmonbp3oBanue moaxonsmied  ¢GopMbl  3alucu
JICVUCTBUTENBHBIX YMCEN IS PEIICHUS MPAKTUYECKUX 3a1a4 U MPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCMHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU M. OCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUA. HepaBEeHCTBO, pelleHWE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nienpix v 1poOHO-paAIIMOHATBLHBIX YPaBHEHU 1 HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHWN U HEPABEHCTB.

Perienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3aJad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3agaHus ¢QyHkuuu. [paduk dyskauu. B3aumHO
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkimm.
[TpomexxyTku 3HAaKOTIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS n-OW CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE MMOCJICOBATEIILHOCTH.

Apudmernueckass 1 reoMmeTpuueckas rporpeccur. beckoneuHo yoObIBarorias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUs PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOKeCTBO, onepalyi HajJ MHOXecTBaMu. Jlmarpammsl Jiliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO arapara il OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KITIACC

Yuciia 1 BIYHCICHUSA

HarypanbHbie 1 niensie yncia. [Ipu3Haku 1eImMoCcTy HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudm yucna. JleciTuuHbIe U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHue BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyuknus.  I[lepuonuueckue  ¢ynkuuu. [IpomMexyTku  MOHOTOHHOCTH
bynkun. MakcumMyMbl 1 MUHUMYMbI (QyHKiuu. HauGomnblee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTtpuyeckue QyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokxazarenbHast U gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIMN Ui pEIICHUs YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomeTpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peLIeHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENEJIEHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopmyoii unmu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (U3MYECKUU cMbIcha. Bbeluucnenue
uHTerpana no gopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO TpenMera «MaremaTtuka» JOJDKHO 00ecIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxgaHCKOro ooOmiecTtBa (BBIOOPHI, OMNPOCHl U TP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCUICKOTO HApo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrt W pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, TOHUMAHHEM BIIVSHHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM NJis pelleHUs 3a1ad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAyKM W  OOIIECTBEHHOM MPaKTHKW, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIIEIOBATENbCKYIO JESITEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEpU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeticmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUS — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurss B (paKTaxX, JAaHHBIX, HAONIOACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS  3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapMAaHTOB peEUIeHMs], BbIOMpaTh HaubOosee MNOAXOASAIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, HPoOIeEMYy,
yCTaHaBIMBaTh  MCKOMOE€ U  JlaHHoe, (OpMHUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUIATH
IPEIOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATH JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BONIPOC U AJIA PELICHUS 3a1a4H;

BbIOMpaTh ~ MHGOpPMAIMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYPHUPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KomMMyHuxamueHnwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIPUHUMATh M  (OPMYJIUpPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0/ OOCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pEeUIeHUs; CONOCTABISATh CBOM CYXKIEHHS C CYXICHHSIMHU JPYTHX
YYaCTHHKOB JManora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3EHTAUU U OCOOEHHOCTEN ay TUTOPUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W WCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 1€
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactpeAesisaTh BUABI padoT, JOrOBapUBaTLCA, 00CYKAaTh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMH UI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
CamoopraHu3zanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIQ/IeTh HAaBBIKAMH TIO3HABATENbHON peQieKCHH KaK OCO3HaHUSA
COBEpIIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHnsl MaTeMaTH4YeCKON 3a1auH;



e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTIXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BomonHaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUiia OKPYTJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PELIECHUS
NPaKTUYECKUX 3a]1a4 U NPEJACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJIb30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUN W periaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHus LEJbIX, PALMOHAIBHBIX U HpPpaIlMOHATbHbBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENbIX, PAlMOHAJIBHBIX U
VppalMOHaIbHbBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTHYECKUX 3a]1a4
W 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PealIbHOM KU3HU.



MognenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QyHKIUH, 00JIaCTh
ONpENENEHUs] U MHOXKECTBO 3HaueHUM (yHKuuH, rpaduk (yHKUHU, B3aWMHO
oOpaTtHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYIU
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUINN A peICHUS] YpaBHEHHIA.

CrtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHOW (PYHKIIUH,
CTEIEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonw3oBath rpadukd QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJa4y U3 APYIHMX YyYEOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaxaTh (GOpMyJIaMH 3aBUCUMOCTU MEXy BEIIMYMHAMM.

Havana maTeMaTH4€CKOI0 aHAJIN3A

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs T'E€OMETPUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIsl PEILICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpalliy HaJlI MHOXXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUHM 33aJad W3 JAPYTUX Yy4eOHBIX
IPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpeleNeHre,  Teopema,  CIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KUIACC

Yucjaa 1 BbIYUCIEHUA

OnepupoBaTh MOHATUSIMH: HATYpAJIbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
MPU3HAKU JIEIMMOCTH LIEJIBbIX YHUCEN, PA3JIOKECHUE YMCIIAa HA MPOCTHIE MHOXKUTEIIN
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHb C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBatTh MOHATUAMU: Jorapu(dm uuciia, AECATUYHBIE W HATypaJibHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIlEpUpPOBAaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
OIEPUPOBATH MOHATUAMHU: JIOTApUPMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; PEILIATh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpPABHEHUN U €€ PEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MIOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM allIapara ajareopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH ~(YHKIMH, TOYKM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCHOIb30BaTh HX JJIA
UCCIeN0BaHus (PYHKITUH, 3a]JaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOU U
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH TpadUKu JTUHEHHBIX YpaBHEHUN
Y MCIIOJIB30BaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hauyaja MaTeMaTH4eCcKOro aHajim3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHas (QYHKIUS; MPOU3BOIHAS (DYHKLUU;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOIHON JJIsI PEIICHUS
3a;ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIINH, BEIYUCIIATH POU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO NIl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K MTIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO IS HAXOXKACHUS HAWIYYLIErO PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MNOHATUSIMHU: T[epBOOOpa3Hass W  HHTErpall; TMOHUMATH
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarpe mpukiagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-3KOHOMHYECKOTO H
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 €HCTBUTEINBHBIX uncen. PalmonaibHbie 14 1 0 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6 0 0 bubnuoreka [IOK
IOKa3aTejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 1 0 bubnnorexa [JOK
WppauroHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpUroHomMeTpruYeCKue 22 1 0 bubmorexa HOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHUSA
bu6mmoteka IIOK
IT 0 0
5 OCJIE0BATEIBHOCTH U IIPOTPECCUHU 5 https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3aUs 3 | 0 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palldOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas ynkmnus. [TokazareapHbIe 12 1 0 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas ¢hyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaBIfeHHa u 12 0 0 bubmmorexa [TOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre HyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 0 bubmmorexa [IOK
p P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6nunorexa LIOK
4 I1 T I 24 1 0
POMSBOATAL. LIPHMCEHEHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
)41 0 0
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 Cucre aBHCHU 12 1 0
HCTEMPI YPaBHEHIH https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
7 HarypanbsHble 1 mensie gyncia 6 0 0
TYPAILHBIC H IEBIC HHC https://m.edsoo.ru/f11c4afd
g [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL 18 ) 0 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0










IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucaa ¥ BEIUUCIICHUS
. OnepupoBaTh MNOHATUSIMHU: PALMOHAIIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
. Boimonasate  apudMernyeckue  Oomepanuud ¢ paldOHAIBHBIMH U
' JIeHCTBUTEIIFHBIMU YK CIaMHU
13 BoimonusaTe  mpuOMMOKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIa
. OKPYTJICHUS, IeJIaTh IPUKUJIKY U OIIEHKY pe3yJIbTaTa BHIYUCICHHUI
OrnepupoBaTh MOHITHSIMH: CTEIEHBb C IEIBIM MMOKa3aTeJIeM, CTaHIapTHas
L4 ¢dbopMa 3amucH AEMCTBUTENHHOTO YKCIa, KOPEHb HATYypalIbHOW CTEIEHHU;
' WCIIOB30BaTh MOAXOISAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIBHBIX YHUCET IS
peuIeHus: MpakTUYECKUX 3a/1a4 U IPEICTaBICHUS TaHHbBIX
OnepupoBarTh MOHATUSIMH: CHHYC, KOCHHYC W TaHTEHC MPOU3BOJHLHOTO
1.5 yria; WCIONIb30BaTh 3alliCh TMPOU3BOJIBHOTO YIla uepe3 oOpaTHbIE
TPUTOHOMETPUYECKUE (HYHKIIUH
2 YpaBHEHHUsI U HEpABEHCTBA
OnepupoBarTh MOHIATHSIMHU: TOXKJAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNIbHOE, MPPALMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHECHHE
- BreimonHsaTe  mpeoOpazoBaHHUS TPUTOHOMETPHYECKHX BBIPAKEHUH W
' peuaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrInmonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, PAlUOHAJIbHBIX U
HPPALMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUISl PEIICHHUS MaTeMaTHYECKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU M peabHON )KU3HU




MOI[GJII/IpOBaTB PCAIBHBIC CUTyallUU Ha SA3BIKC anre6p51, COCTaBJIATHb

2.5 BBIPQXKEHUS, YpaBHEHHUS, HEPABEHCTBA I10 YCJIOBHUIO 33J]a4l, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ainreopbl
3 OyHKIUH U TpaPUKH
OmnepupoBarb TNOHATHUSAMH: (YHKIHSA, CIOCOOBI 3amaHusl (DYHKIHH,
3.1 o0JacTb OmpeleieHuss MU MHOXKECTBO 3HaueHUN (QYHKIUH, Trpapuk
(GyHKINHU, B3aUMHO 0OpaTHbIE (DYHKITHH
32 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIHMM, HYIH
' (GYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBate rpaduku GyHKIUN 11 pellieHus ypaBHEHUN
34 Crpoutp W uyuTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATUYHON
' (GyHKIUY, cTeNeHHON (QYHKIMU C IeTBIM MTOKa3aTeIeM
Ucnonb3oBate rpaduku GyHKIUN A7 KCCIEIOBaHUS TPOIECCOB U
15 3aBHCUMOCTEH TpPH PEUICHWHU 3a7ad U3 JPYruX Y4eOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXarb (OpMyIaMH 3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OnepupoBaTh MNOHATUSAMHU: IOCIEIOBATENbHOCTh, apudmMernyeckas u
' reoMeTpHUUecKas IPorpeccun
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBaIOLIasi IeOMeTpHuYecKas
4.2 mporpeccusi, CcymMma O€CKOHEUYHO  yOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuun
4.3 3agaBaTh OCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIIBHOCTEH W MOPOTPECCUN IS
. peleHus peaabHbIX 33a]1a4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui OINUCaHMS
5.2 peaIbHbIX MPOLECCOB U SIBJICHWI, MpH pElIeHUWH 3a7ad M3 JAPYrux
y4eOHBIX TPEAMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIpeAeJeHHe, Teopema, CJEICTBUE,

JA0Ka3aTCJIbCTBO

11 KIIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
Yucna v BBIYUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaJbHOE, 1LIEJI0€ YHCIIO; HCIOJIb30BATh
MPU3HAKK JEIMMOCTH LEJbIX YMCEJ, Pa3fio’KeHHE 4YKclia Ha IPOCThIe

MHOXUTCIIA OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATUYHBIE U
HaTypaJlbHbIE Torapu(Mbl

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHU MJid MPeoOpa3oBaHUs BHIPAKECHUH,
ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHWE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIUX JIOTapu(pMBL;

OIICPHUPOBATDH IMOHATHUAMMU: JIOFapI/I(I)MI/I‘ICCKOC YpaBHCHHUE U HCPABCHCTBO,

peliaTe OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

Haxonuts penieHust npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW IS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemieHHss OPOCTEHIIMX  CUCTEM M COBOKYITHOCTEW

panrOHAJIBHBIX ypaBHeHI/Iﬁ " HECPABCHCTB

MOILCJII/IPOBEITL pCaJIbHBIC CHUTyallUM Ha SA3bIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJ1a4H,
HCCIICAO0BAaTh IMOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUCM  alliapara

anreopsl

3.1

OyHkun u rpaguku

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJbliee U
HauMeHblllee 3HaueHUsI (PYHKIIMU Ha MPOMEXYTKE; HCIOIb30BaTh UX JUIA

HCCIIeIoOBaHMs (PYHKIINH, 3aJaHHOU TpaduKoM

3.2

OnepupoBaTh NOHATHAMU: Tpa(UKH MOKA3aTENBbHOM, JTOrapUPMUUECKON U

TPUTOHOMETPUYECKUX (YHKIMH; H300pakaTb HMX Ha KOOPIMHATHOMN




IJIOCKOCTH U UCIIOJIB30BATh I PELLICHUS] YPAaBHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JTHHEHHBIX

33 YpaBHEHUH W HCMOJIb30BaTh MX I PEUICHUS CHUCTEMbl JIMHEUHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 IPYrUX YYeOHBIX TUCIUILIAH
4 Haugama MaTemMaTH4eCcKOro aHajmn3a
OnepupoBaTh TOHATHSAMHU: HENpepbiBHAs (YHKIMS, MPOU3BOIHAS
4.1 (GYHKIIMHM; HCIOJB30BaTh TEOMETPUYCCKHI W (PU3UYECKHI CMBICTT
MIPOM3BOHOM ISl pEIICHUS 3a/1a4
42 HaxomuTh  NpOWM3BOJMHBIC  AJIEMEHTAapHBIX  (DYHKIWH, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEJCHHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOM3BOJAHYIO JUid  HccienoBaHus (QyHKIMHM  Ha
4.3 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSThH PE3yIbTaThl UCCIEIOBAHUS K
MOCTPOEHHUIO rpauKOB
44 Hcnonp30BaTh MPOU3BOIHYIO IS HAXOXKACHHUS HAWIYYILIEro PEelIeHUs B
' MPUKJIAHBIX, B TOM YKCJIE COLIMATIbHO-O)KOHOMHUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHATUSAMH: TI€pBOOOpa3Hasi W HMHTETpaji; IOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUI CMBICI HHTETpaia
16 Haxomute mepBooOpa3zHble dlIEMEHTapHBIX  (YHKIHMH, BBIYUCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pewmate nmpukiagHbie 3a1aud, B TOM YHUCIE COLUAIbHO-3KOHOMHUUYECKOTO

U (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panuonanenple  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  ApoOu.  ApudmeTrHdyeckne  omepamuu ¢
1.1 paLMOHATIBHBIMU YHUCIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUISl pEIIeHUs MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciieit
3HAHUM U peaIbHOM )KU3HU
JeiictBuTenpHble  yKcnaa.  PanMoHanmbHBle M MppalMOHAIBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ menbiM nokaszareneM. CrannaptHas (Gopma 3amuch J1eHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsimed (GopMbl 3amucu JEWCTBUTENBHBIX YUCeN IS
pEILIeHUs] NPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypalbHON CTENEHH
s CuHyC, KOCMHYC M TaHI€HC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30OBaAHUS
55 [Tpeo6pa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, peleHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
57 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/1ad U 3a7a4

W3 pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH




3 OyHKIUYU U TpapUKU
31 Oyukuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumHo obOparHble
' byHKIUHA
32 Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuuu.
. [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
3.3 CrenenHass (yHKIUS C HATypaJlibHBIM W IEJBIM IOKa3atreneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Oi CTEIEHU
Y TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YHUCJIOBOI'O apryMEHTa
4 Hayana marematnueckoro aHanusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENIbHOCTE. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
Apudmernueckass W TEOMETpHUECKas NpPOrpeccuu. beckoHewyHo yOBIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEW TeOMETPHUYECKON
' nporpeccud. PopMyna CIOXKHBIX NPOLEHTOB. VCIonb30BaHHE NPOrpecCUr IS
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haja MHOXecTBamH. Jlmarpammbl Oiinepa — BenHna.
5.1 [IprMeHeHne TEeOpEeTHKO-MHOKECTBEHHOIO alrapara il OIMCaHUs pPEAbHBIX
MIPOLIECCOB U SIBIICHUH, MPHU PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [IpusHaku Je1MMoCTy HEIbIX YUCel
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl
55 [IpeoOpa3oBanue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM

IIOKa3aTcjiIcM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrtembl JMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3aj1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs1 ONKUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBbIX MpPEeIMETOB; YMEHHE
OINepHpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaThb Irpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYNI0, PAlUOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YMCJIO,  MHOXKECTBAa  HATypaJbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™M EBKinaa mpu pemeHuu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYECKas MpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH TIOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATHSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIapaMCTPOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
¢byHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLIUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢bu3nyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTETpajl, YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLMH, HAXOJUTh YpaBHEHHE KacaTelIbHOM K Tpaduky
GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIS HUCCIENO0BaHUS (YHKUIUH,
HaXOJUTh HauOOJIbIIME M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOUWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUYeCKOro
aHamu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHMS HaMIy4Ilero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3a7a9ax; HaXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMoIIbI0 AU PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHeWHass (QyHKUus, KBaapaTHYHAs
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKUIUH, BBITOIHATH MPeoOpa3OBaHUS
rpaduKoB (HYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TTPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpapuku GYHKIMHA IS
peleHnsl ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHBlE CUTyallUH Ha S3bIKE MATEMAaTHUKH; COCTABJIITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATDH MTOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: cpefHee aprupMeTH4YecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTABIECHHYI0 B TalnMIax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOIMIl U TUArpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOAECHUS C IOMOULIBIO JUarpaMm

pacceuBaHvs U JINHEWHOU perpeccuu




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYUHBI, (YHKIMM paclpeleleHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacCHpeleseHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNeHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEAOBAaHUH; YMEHHE IPHBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroul,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAKOUIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

10

YMeHue onepupoBaTh MOHSATUSIMHM: IUIOWAAL (UIYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npusMa, HUpaMuaa, (urypa U THOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU NHMPaMMJIbl, MPU3MBI, KOHYyCa, IWINHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Tapajlleenuneaa, MUpamMuabl, IMPU3MbL, LWIAHIPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYCa W IMIUHIPA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepsl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH ONpPECIICHUS U3y4aeMbIX (UTYp, BBIABUIATh TUIIOTE3BI
0 CBOICTBaxX W NMpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHEC B  TIPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'C€OMETPUUYECKUE OTHOIICHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWH 33a7a4 W3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (OpPMYJBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE O0bEMOB

NOJ00HBIX uUryp

YMeHue onepupoBaTh NOHATHIMU: MPSAMOYTOJIbHAs CHCTEMa KOOPAHUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOMU3BEACHUE, YIOJI MEXIY
BEKTOPAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA MU KOOPAUHATHBIN METO.
JUIST  pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a7ad  JAPYruX y4eOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MOHUMAaHUWE 3HAYMMOCTH MAaTeMaTUKd B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPbl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




IHNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1o Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTEIICHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIIEHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lensie u 1poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacte omnpezneraeHUs W MHOXKECTBO 3HaueHUM QyHkuuu. Hymum ¢yskuum.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HA4YEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKUMS C HAaTypaJbHbIM W IIeNbIM Toka3areneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.6 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[Ipumenenne npPOU3BOJHOW K HCCIEA0BaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbBIEro 3HaYeHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS




7.5

Ko OpANHATBI U BEKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. Anredpa 1 Hadajga MaTeMaTH4ecKoro aHanusa, 10 kmacc/ Mep3msk
A.l'., Homuposckuii JI.A., TlonakoB B.M.; noa penaknueii [Togonsckoro B.E.,
OO1mecTBO ¢  OrpaHUYEHHOM  OTBETCTBEHHOCTHbIO  M31arenbCkuil  LEHTp
«BEHTAHA-T'PA®y; AKIIMOHEpHOE o011ecTBO «M3narenscTBO
«IIpocBemenuer;

Martematuka. Anrebpa U Hayaja MaTeMaTHYECKOro aHanusa, 11 kmace/ Mep3isk
A.T"., Homuposckuii J[.A., IlonsaxoB B.M.; non penakiueit [logonsckoro B.E.,
OO1mecTBO ¢  OrpaHUYEHHOM  OTBETCTBEHHOCTHbIO  M3marenbCKkuil  LEHTp
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsemieHuey

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Anre0Opa 1 Havajla MaTEeMaTUYECKOTO aHaau3a. JuaaKkTHIecKue MaTeprabl.
[[Tabynun M.U, TkaueBa M.B. IIpocBemnienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
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