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MNOSACHUTEJIbBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECImeYMBACT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHHBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOM JOCTHIKCHHS B MAaTEMaTHICCKOH hopMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAUYMTETHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKHNE JUHUM: «UYUucna W BBIYKCICHUS,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOy4deHusl B CTapllIeil IIKOJIe, €CTECTBEHHO IOMOJHSS APYT APyra W MOCTEIEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUN aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaJeBalOT BcE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, MOJIyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopepxarenpHO-MeTOANYECKasl JIMHUAA «YUuCina M BBIYMCICHHS 3aBEpPLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM ImiKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOIY4YalOT HAaBBIKA NPUOIMAKEHHBIX BbIYHMCICHUMH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplIeld IIKOJie, IMOCKOJIbKY B KaXJOM paslieie MpOorpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAaMHU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIBb3YIOTCS IPH HCCIENOBAaHUI
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
coliepKaTesibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



COJEpJKaIMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIEEe  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIoe BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IO3BOJSIOIIMX BbIPpAXaTh 3aBUCHUMOCTHM MEX]y BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAUEHHUA, BBIYUCIATH MUIOMann (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
HAXOXKJEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HucKyccTBe. OOyuaromyecss Y3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IPEACTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU M MpPeiarator



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro st
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOEHUS MOJIEIEH peaTbHbIX CUTYAIINH, HCCIICTOBAHUS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL peUIeHusl MPUKIaAHbIX 3aaa4. [Ipyu peleHnn peaibHbIX MPAKTUYECKHUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «Alredpa u Hadana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM MiaHe Ha M3y4YeHHE Kypca aireOphl U Ha4ajl MaTeMaTU4eCKOTO
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucnaa v BBIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
Ipo0el U MPOUEHTOB JUIsl PEIIeHUs] MPUKIAJAHBIX 3a/lady U3 Pa3IMYHBIX OTpacliien
3HAaHUU U PEaJIbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokaszarteneM. CranmaptHas (Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIEHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

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

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKpPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHOK€eCTBO, olepaluyd HajJ MHOXXecTBamu. Jlmarpammsl Jiliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensle yncia. [Ipu3Haku 1eIMMOCTH LIENIBIX YUCEL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEPXKAIIUX CTEHNEHH C palOHAIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTeMbI M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius.  I[lepuonuueckne  QyHkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢bynkun. MakcumyMbl 1 MUHUMYMbI ¢QyHKIuu. HauGosnbliee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMU. MeTO MIHTEPBAIOB JUIsl PEIICHUS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHus CICIYIOMINX JIMYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YyYaIONIerocsi Kak akTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 33/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX  MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhwvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTb U  MPeoOpa3oBbIBaTh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh C€roco0 pernieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIEcCca, a TaKXKe BbIABUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh  MHGOpPMAIMIO U3  MCTOYHHKOB  PA3NUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie KOMMyHUKamug@Huwle Oelicmeus, o0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pEUIEHUs; CONOCTaBIATb CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IIJIAHUPOBAaTh OPraHU3alli0 COBMECTHOM
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmasusl, obecneuusarom

Gdopmuposarue cMbLCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zanus:

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

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQ/ICTh HABBIKAMH TIO3HABaTENIbHOM peQUIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHoro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyallud Ha S3bIKE anredpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpENENCHUs] U MHOXKECTBO 3HAa4eHMM (yHKuMH, rpaduk (QyHKUIHMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CrtpouTh U 4uTaTh rpa@UKU JUHEHHON (PYHKLINU, KBAAPATUUHON (YHKIIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havana maTeMaTH4€CKOr0 aHAJIN3A

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHWM, MPU PEIICHUH 3a7ad W3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKN JIEIMMOCTH LEIbIX YHCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIH
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTENEHM Ui IPeoOpa3oBaHUsl  BBIPAXKECHUN;
OIlIEpUpPOBaTh TMOHATHUAMM: I0OKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YpPABHEHUH U €€ PEIICHHE;
WCIIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS PAKTUYECKUX 3a/1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh NIOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM amrapaTa ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
ucciaenoBanus GyHKIUHU, 3a]JaHHON TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM MJIOCKOCTHU IrpaUKu JTUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIMS; TPOU3BOAHAS (DYyHKUIUU;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMeTpUUECKU U GU3NYECKUI CMBICT UHTErpaa.



Haxoauths mepBooOpa3HbIe 3JE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpAll
o ¢hopmyne Herorona—JleliOnuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeCTBAMH MaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuyecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n HpOrpaMMBI Beero | KOHTpOaIbHBIE (undposbie)
padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
MHokecTBa palMOHAIIbHBIX U
1 JIEMCTBUTEIILHBIX UKcell. PanoHabHbIE 14 1
ypaBHEHUS U HEPABCHCTBA
2 Oynkiuu 1 rpaduku. CTENeHb ¢ HelbIM 5
MOKa3areieM
Apudmernaeckuii KOpeHb N—0i CTETIeHH.
3 WppatnmonansHble ypaBHEHUS U 18 1
HEPaBCHCTBA
DopMyuibl
4 TpUrOHOMETpHUU. TpUroHOMEeTpHUYECKHE 22 1
YpaBHCHHUS
S) [TocnenoBaTeaIbHOCTH U IPOIPECCHH S)
5 [ToBTOpeHmE, 06001IEHNE, 3 1
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB H TeM
w/n HpOrpaMMBI Beero KoHTpoJIbHbIE (uudposbie)
padoThI o0pa3oBaTejibHbIE
pecypchl
Crenenb ¢ palliOHATbHBIM
1 nokaszaresnem. [lokazarenbHas 12 1
¢ynkuus. IlokazarenbHbie
YpaBHEHHsI 1 HEPABEHCTBA.
Jlorapudmuueckast pyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBEHCTBA.
Tpuronomerpudeckue GyHKIHHA U
3 ux rpaduxu. TpuroHomerpuyeckue 9 1
HEPaBEHCTBA.
4 HpOI/I?;BOIlHaZI. IIpumeHeHue 24 1
MIPOU3BOJTHOM.
5 HHTerpai u ero npuMeHeHuUs. 9
6 CucremMbl ypaBHEHHUH. 12 1
7 HatypanbHble 1 1esble Yrca. 6
8 [ToBTOpeHME, 06001IEHNE, 18 2
CUCTEeMAaTH3alusl 3HAaHHH.
OBILIEE KOJIMYECTBO YACOB I10 102 6

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne

u/n Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

MHoOxkecTBO, Onepanuu
HaJl MHOKECTBAMMU.
JuarpamMmsl
Ditnepa—Benna
PanmonannHBIC YKCHA.
OOBIKHOBEHHBIE U
2 JECSITHYHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOINYECKHE 1podU

Apudmernaeckue
OTIepaInH C
palMOHAIEHBIMH
YHCIIaMHU,
peoOpa3oBaHUs
YHCIIOBBIX BBIPKEHHI

[Tpumenenue apobeit u
MIPOLIEHTOB JUJIsl PEIICHUS
MIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacien
3HaHUH U peaabHON
KHU3HU

[Ipumenenue npobeii u
IIPOLIEHTOB ISl PELICHHUS
MPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacien
3HaHUH U pEeATbHON
KU3HU

JleficTBUTENIbHBIE YHCIIA.
6 ParmonansHbie U
HppalMOHAIIbHbBIE YHCIIa

Apudmernueckue
OTepaLNH C
eHCTBUTEIILHBIMHI
YHUCIaMHU

[TpubnuxEénnpie
BBIUHCIICHHUS], TPaBUIIa

8 OKpYTJIEHUS, TPUKHUJIKA U
OlIEHKa pe3yJibTaTa
BBIYMCIICHUI

ToxnecTBa u
TOXKIECTBEHHBIE




10

11

npeoOpa3oBaHMs
VYpaBHeHHE, KOPEHb
YpaBHEHHSI

HepagenctBo, peuienue
HEpaBEHCTBA

12

Merto nHTEpBAIOB

13

Pemenue uenbix u
JIpOoOHO-pallMOHANIBHBIX
YPaBHEHUI U HEPABEHCTB

14

KonrponsHas pabora no
TeMe "MHokecTBa
palMOHAIBHBIX U
JECTBUTEIBHEIX YHCEIL.
Parmmmonansabie
ypaBHEHUS U
HEpaBeHCTB"

15

OyHKIHS, CIIOCOOBI
3aaHus QyHKIUH.
B3aumHo oOpaTHbBIE

GbyHKIIUU

16

17

I'padux Gpynkmm.
OO6nacTh ornpenenexHus 1
MHOYECTBO 3HaYEHUH
¢bynkuuu. Hynu
¢yskuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

YeETHEBIE U HEUETHDBIE
byHKIIH

18

CreneHs ¢ 1EeJIBIM
IOKa3aTelIeM.
CrannaptHas hopma
3aIIUCH JICHCTBUTEIIHEHOTO
qyucia

19

20

21

Hcnonn3oBanme
noaxoasueit popmel
3aIIMCU JEUCTBUTEIbHBIX
YUCEI JJISl peLeHUs
MPaKTUYECKHUX 3a/1a49 U
MpeACTaBICHUS JaHHBIX

CrenenHast GyHKIIHS C
HaTYpPaJbHBIM U LEJIbIM
nokasarenem. Eé
CBOMCTBaA U TpaduK
Apudmernueckuit
KOpPEHb HAaTypaJIbHOMN
CTETIEHU

22

Apudmernueckuit




KOpEeHb HAaTypaibHOU
CTEIIEHU

23

24

25

26

27

28

CaoiicTBa
apu(pMeTUIECKOTr0 KOPHS
HaTypaJIbHOM CTETEeHU

CaoiicTBa
apu(pMeTUIECKOTr0 KOPHS
HATypaJIbHOM CTETEeHU

CaoiicTBa
apu(pMeTUIECKOro KOPHS
HATypaJIbHOM CTETEeHU

JHeicTBus ¢
apupMeTHIECKUMU
KOPHSIMU N—OH CTENICHH

JHeicTBus ¢
apupMeTHIeCKUMU
KOpHSIMHU N—OU CTENEHU
HeicTBus ¢
apuMeTuyecKuMu
KOpPHSIMU N—Oi1 CTENEHU

29

JHeicTBus ¢
apuMeTHuyecKuMu
KOpPHSIMU N—Oi1 CTENEHU

30

JHeiicTBus ¢
apuMeTHuyecKuMu
KOpPHSIMU N—Oi1 CTENEHU

31

Pemenue
HppaLMOHAJIbHBIX
YpPaBHEHUI U HEPABEHCTB

32

Pemenue
HppaLMOHAJIbHBIX
YpPaBHEHUI U HEPABEHCTB

33

34

35

36

Pemenue
HMpPaMOHAIIBHBIX
YpaBHEHUH U HEPABEHCTB

Pewenue
MPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB
Pewenue
MPPALMOHAIIBHBIX
YPaBHEHUI U HEPABEHCTB
CoiicTBa u rpaduk
KOpHs N-OM CTENeHn

37

CsoiicTBa 1 rpadux
KOpHSI N-Ol CTENEHU

38

KonrtponsHas pabora no
teme "Apupmernueckuit




KOpEHb N—OW CTENEHHU.
Hppauunonansusie
YpaBHEHUS U
HepaBeHCTBa"

39

40

41

42

43

Cunyc, KOCUHYC U
TAHT'€HC YHCIIOBOIO
aprymeHra

Cunyc, KOCUHYC U
TAHT'€HC YHCIIOBOIO
aprymeHra

ApKCHHYC, apKKOCUHYC U

APKTAHI'CHC YU CIIOBOI'O
ApTYMCHTA

ApKCHHYC, apKKOCUHYC U

apKTaHI€HC YHCIOBOIO
aprymeHTa
Tpuronomerpuueckas
OKPY’KHOCTBb,
onpeerIeHue
TPUTOHOMETPUUYECKUX
(GyHKIUI YKCIOBOTO
aprymeHra

44

Tpuronomerpuueckas
OKPY>XKHOCTB,
OIpesieTICHUE
TPUTOHOMETPUUECKUX
(GyHKIMN 4HUCIOBOTO
apryMeHTa

45

OCHOBHEBIE
TPUTOHOMETPUYECKHE

(bopMyIIbI

46

OCHOBHEBIE
TPUTOHOMETPUYECKHE

(hopMyIIbI

47

OCHOBHBIE
TPUTOHOMETPUIECKHE

(hopMyIIbI

48

OCHOBHBIE
TPUTOHOMETPUIECKHE

(hopMyIIbI

49

50

IIpeoOpasoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI
IIpeoOpaszoBanue

TPUTOHOMETPUYECKHUX
BBIPAKCHUI

51

[TpeoOpa3oBanue




TPUTOHOMETPUYECKHUX
BBIPAKCHUI

52

53

54

55

56

57

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAYKECHU I

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHU I

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pemenne

TPUTOHOMETPUYECKUX
YpaBHEHUU

58

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

59

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

60

KonTponbhas padora no
TeMe "DopMyIIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEeHHUS"

61

IlocnenoBaTeabHOCTH,
cIocoObI 3a1aHus
MOCJIEIOBATEILHOCTEIA.
MOHOTOHHBIC
MOCJIEOBATEILHOCTH

62

Apubdmerndeckas u
reoMeTpruYecKast
MIPOTPECCHUHU.
HUcnonb3oBanne
MIPOTPECCUU AJIA
pemeHHs{ peanLme
3a/1a4 PUKIATHOTO
XapakTepa

63

beckoneuno yopIBaroriast

reOMETpUYECKast
nporpeccusi. Cymma




64

65

OCCKOHEYHO YOBIBAIOIICH
reOMETPUYECKOMN
MIPOTPECCUH

DopmyJia CIOKHBIX
MIPOLIEHTOB
dopmya CIOKHBIX
IIPOLIEHTOB

66

O0001menue,
cUCTeMaTHU3alMsl 3HAHUI
3a Kypc anreOpbl U Haval
MaTeMaTHYECKOT0
anaym3a 10 kacca

67

68

HrtoroBas KOHTpoOJIbHAS
paborta

O6o06meHue,
CHCTEMAaTH3aINsI 3HAaHUH
3a Kypc anareOpbl 1 Hava
MaTeMaTU4eCKOro
ananu3a 10 xiracca

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

No KoanyecTBO 4acoB Jara DJIeKTPOHHbIE
w/n Tema ypoka Beero KoHTpoJb- usyde- uuppoBbIe
HbIE padoThI HHUA o0Opa3oBareib-
Hble pecypchl

1 CrermneHnsb ¢ paluOHATBLHBIM 1
nokasaresem

2 CBolicTBa CTETICHH 1
[IpeobpazoBanue BoIpaxeHUH,

3 COJIEpXKaIIUX pariOHAIbHBIC 1
CTCTICHH
[Ipeobpa3zoBanue BeIpaxeHUH,

4 COJIepXKaIIUX palioOHAIbHBIC 1
CTCTICHH
[Ipeobpa3zoBanue BeIpaxeHUH,

5 COJIEpKaIINX paliOHAIbHBIC 1
CTCTICHH

5 [TokazarenbHbIC YpaBHEHUS U 1
HEPABCHCTBA

7 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA

8 [TokazarenbHBIC YpaBHEHUS U 1
HEPABCHCTBA

9 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA

10 [TokazarenbHbIC YpaBHEHUS U 1
HEPABCHCTBA

11 [TokazarenpHas QpyHKIMS, €€ 1
CBO¥CTBa U rpaduK
KonTponbHas pabora no teme
"CreneHsp ¢ palliOHAIbHBIM

12 moxkazarenem. [TokazarenpHas 1 1
¢bynkmus. [TokazarensHbIe
ypaBHEHUS U HEpABEHCTBA"

13 Jlorapudwm uucia 1

14 JlecsITHUHBIC U HATypaJTbHBIC 1
Jorapupmbl

15 [IpeoOpazoBanue BEIpaKEHUH, 1
COJIEpXKaIIuX JToTapudMbl

16 [IpeoOpa3zoBanme BBIpAXKEHUH, 1
CoJIeprKaIIuX JoraprudmMbl

17 [IpeoOpa3zoBanme BBIpAXKEHUH, 1
COJIeprKalIuX JorapudmMbl

18 [IpeoOpa3oBanme BEIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

19 | JlorapubmMuueckune ypaBHCHHS U 1




HEPaBEHCTBA
Jlorapugmuueckue ypaBHEHUS U

20 1
HEepaBEeHCTBA

21 Jlorapupmuueckue ypaBHEHHS U 1
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUS U 1
HEepaBEeHCTBA

23 Jlorapudmudeckas hpyHkms, e€ 1
CBOIiCTBA U TpapuK

24 Jlorapudmuueckas GyHKIus, eé 1
CBOWMCTBa M rpaduk

o5 Tpuronomerpudeckue QyHKINH, 1
UX CBOKMCTBa M rpaduku

26 Tpuronomerpudeckue GyHKIUH, 1
UX CBOWCTBA M rpaduku

97 Tpuronomerpuyeckne QyHKINH, 1
UX CBOMCTBa M rpaduku

28 Tpuronomerpudeckue GyHKIUH, 1
UX CBOWCTBA M rpauku

29 [TpumMeps! TPUTOHOMETPUYECKUX 1
HEpaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX 1
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX 1
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX 1
HEPaBEHCTB
KonrtponbHas pabora no reme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapugmuueckue ypaBHEHUs U

33  HepaBeHcTBa.TpUTOHOMETPHUECKU 1
e pyHKIuYU U ux
rpadukn. TpuroHoMeTpudecKre
HepaBeHcTBa"

34  HenpepbiBHBIE QYHKIUU 1

35 MeTtoa HHTEepBaIOB JJIs pEIICHUS 1
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIs pEIICHUS 1
HEPaBEHCTB

37  IlpowmsBomHas GyHKIUU 1

38  IIpowmsBomHas GyHKIUU 1

39 I'eomerpuuecknii u ii)mnqecxnﬁ 1
CMBICJI TPOU3BOIHOM

40 I'eomerpuueckuii u puznyeckuit 1

CMBICJT TPOU3BOIHOM




41

[TponsBoaHBIE 37IEMEHTAPHBIX
byHKIMI

42

[Tpon3BoaHBIE 37IEMEHTAPHBIX
byHKIMI

43

[IpousBoHas cymmel,
IPOM3BEACHUS, YACTHOTO

byHKIUI

44

[IpousBoHas cymmBl,
IPOM3BEACHUS, YACTHOTO

byHKIUI

45

[IpounsBoHas cymmel,
IPOU3BEACHUS, YACTHOTO

byHKIII

46

[IpuMeHeHnne npon3BOIHOM K
UCCIIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

47

48

49

50

51

52

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHHIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpoOU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenne HanOobIIero u
HAaUMEHBIIETO 3HauUeHUs1 QyHKIUU
Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS () YHKIIUU
Ha OTpe3Ke

Haxoxnenne HanboIbIIEr0 1

HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpEe3Ke

53

Haxoxnenne HanOoOJIbIIIETO U
HAUMEHBIIIETO 3HaUCHUs QYHKITUI
Ha OTpEe3Ke

54

Haxoxnenne HanOoOJIbIIIETO U
HAUMEHBIIIETO 3HaUCHUs (YHKITUI
Ha OTpEe3Ke

55

Haxoxnenne HanOoOJIbIIIETO U
HAUMEHBIIIETO 3HaUeHUs (YHKITUU
Ha OTpEe3Ke

56

[IprmeHeHre mporu3BOIHOMN ISt
HAXO/ICHUS HAUITy4IIETro
pelieHus B MPUKIIATHBIX 3a/1a4ax,
JUTS1 OTIPEJIEJICHUS] CKOPOCTH




nporecca, 3aJaHHOro (HopMyIIon
WM TpaduKOM

57

58

KoHnTponbHas pabota 1o Teme
"ITpousBoaHas. [Ipumenenue
MPOU3BOAHOI"

[TepBooOpaznas. Tabnuma
epBOOOPA3HBIX

59

60

[lepBooOpa3nas. Tabnuna
epBOOOPa3HBIX

Nuterpan, reomeTpuyeckuii u
(u3nUeCcKuii CMBICT HHTETpasia

61

62

63

HHTerpai, reoMeTpuYECKHi U
(du3uueckuii cMbICI MHTErpaa
HHTerpai, reoMeTpuYECKHi U
(du3uueckuii cMbICI MHTErpaa

Bbrurcienue naTerpaa mo
dopmyne Herorona—JleliOamIa

64

65

Brrunciienue narerpana no
dopmyne Herorona—JleliOHuIa

Bbrurcienne naTerpaa mo
dopmyne Herorona—JleliOauma

66

67
68

Brrunciienue naterpana mno
dopmyne Herorona—JleliOHmIIa

CucreMbl TUHENHBIX YPaBHEHUN
CucreMbl TUHEHHBIX YpaBHEHUH

69

Pemenue npuknaaHeix 3aga4 ¢
MHOMOIIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUU

70

Pemenue npuknaaHeix 3aaa4 ¢
MHOMOIIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUU

71

72

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIbHBIX,
HUPpALMOHATBHBIX,
MOKa3aTeNbHBIX,
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
panroHaIbHBIX,
UPPALMOHATIBHBIX,
MOKa3aTeIbHBIX,
norapuMUUECKUX YpaBHEHUH U
HEPaBEHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
palrOHaIbHBIX,
UPPALMOHAJIBHBIX,




74

75

76

77

78

79

80

IIOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX YPaBHEHUN U
HEpaBEHCTB

CucTeMbl U COBOKYITHOCTH LIETIBIX,
palrOHAIBHBIX,
UPPAMOHATILHBIX,
MOKa3aTeIbHbIX,
norapuMUUECKUX ypaBHEHUH U
HEPaBEHCTB

Hcnonb3oBanue rpadukoB
(GYHKIMH 1S perieHus
YPaBHEHHH U CUCTEM
Hcnonb3oBanue rpadukoB
(GYHKIMH 1S perieHus
YPaBHEHHH U CUCTEM
[TpuMmeHeHnEe ypaBHEHUH, CUCTEM
Y HEPAaBEHCTB K PEILECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IUYHbIX 00JaCTe HAyKu U
peaTbHOM KU3HU

KonrponbHas pabora no reme
"MHTerpa u ero NpuMeHeHusl.
Cucremsl ypaBHeHHI"
Harypasbnble u 1iensle yucna B
3a/1a4ax U3 pealbHOM JKU3HU

HarypanbHble 1 nemnble yucna B
3a7ja4ax U3 peajJbHON KU3HU

81

82

Harypasibable u 1iesnsle yucna B
3a/1a4ax U3 peaJbHOU KU3HU

HpI/I3HaKI/I JACITUMOCTHU LOECJIBIX
YHUCCJI

83

84

85

86

87

88

[Tpr3HaKku AETMMOCTH LETbIX
qucell

HpI/ISHaKI/I JACIIUMOCTH LECIJIBIX
YUCCII

[ToBTOpenwue, 06001IIeHNE,
CUCTEeMAaTH3aIns 3HAHWN.
YpaBHeHus

[ToBTOpenwue, 06001IIeHNE,
CUCTEMAaTH3aIHs 3HAHWN.
YpaBHeHus

[ToBTOpenwue, 06001IIeHNE,
CUCTEeMAaTH3aIns 3HAHWN.
YpaBHeHus

[ToBTOpeHnue, 06001ICHNE,
CUCTEMaTH3ays 3HaHUH.
YpaBHeHuUs




[ToBTOpEHmE, 0600IICHNE,

89 | cucremaru3aius 3HAHUMH. 1
VYpaBHeHus
[ToBTOpeHnue, 06001ICHNE,

90 | cucremaruzanus 3HAHUI. 1
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

91 | cucremaruzanus 3HAHUI. 1
HepasencrBa
[ToBTOpeHnue, 06001ICHNE,

92 | cucreMaruzalus 3HAHUI. 1
HepasencrtBa
[ToBTOpenue, 06001ICHNE,

93 | cucremaruzalus 3HAHUI. 1
Hepasencrtpa
[ToBTOpenue, 06001ICHNE,

94 | cucremaruzalus 3HAHUI. 1
HepasencrBa
[ToBTOpEHHME, 0000IICHUE,

95 | cucremaru3aius 3HAHUMH. 1
Cucrembl ypaBHEHUI
[ToBTOpenue, 06001IIEHNE,

96 | cucremaTru3alus 3HAHUH. 1
CucreMbl ypaBHEHUN
[ToBTOpenue, 06001IIEHNE,

97  cucremaTH3aUsg 3HAHUH. 1
DyHKIMHU
[ToBTOpenue, 06001IIEHNE,

98 | cucremaru3arus 3HAHUMH. 1
DyHKIMHU

99  MUroroas KOHTpoJbHas paboTa 1

10

0 Wrorosas koHTposibHas paboTa 1
O0001IeHNEe, CHCTEMAaTA3 AU

10  3HaHWii 3a Kypc anreOphbl 1 Haval 1

1 MaTeMaTu4deckoro ananmsa 10-11
KJIACCOB
O0001Ienne, cucTeMaTH3aIus

10  3HaHwmii 3a Kypc anreOpbl U Haval 1

2 MaTeMaTruueckoro anamusa 10-11
KJIACCOB

OBHLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIEeCKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Havasa MaTeMaTUYeCKOro aHanu3a (B 2 gactsax), 10-11 kmaccer/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noj
penakuueint Mopakosuua A.I'., OOIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eCcKoro aHanmsa, 10 kimacc/
Mep3snsik A.I'., Homuposckuit [I.A., [Tononckuii B.b., SAxup M.C.; nox
penakuueit [logonsckoro B.E., OO1iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111ECTBO
«3marensctBO «lIpocBenienre»

* Marematuka. Anre6pa v Hayajga MaTeMaTHYeCKOro aHanm3a, 11 kmacc/
Mep3snsik A.I'., Homuposckuii [I.A., ITononckuii B.b., SAxup M.C.; nox
penaxiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nznatensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

https://resh.edu.ru/subject/51/



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1)Poccuiickas saexTponHas mkoJa https://resh.edu.ru/

2)SIKmacc https://www.yaklass.ru/

3)Doxkchopn https://externat.foxford.ru/demo?utm_source=yandex
utm_medium=cpc utm_campaign=gen_ext_all _demodostup-smart-fid
utm_content=13681926993 utm_term= placement=none network=search

yclid=14890174574902902783






