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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoro ypoBHs st oOydaromquxcsi 10 —11 kimaccoB paspaboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 0OecTIieUMBAEeT OBJAJCHHE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO0 aHAIW3a» SBIAETCS OAHUM W3
HaumOoJiee 3HAYMMBIX B MpPOTpaMME CTapIIed IIIKOJIbI, ITOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMCHTAJIBHYIO 0a3zy Uil HM3yYCeHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcsd Ha YPOBHE, HEOOXOAMMOM [l OCBOCHHS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJAJE€BAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyJIUPYyEeT CBOM JOCTHUKEHUSI B MaTeMaTU4YeCKoM opme.

Kypc anreOpsl 1 Hauanm MaTeMaTH4eCKOro aHajlu3a 3aKJIaJIbIBAET OCHOBY IS
YCHEIIHOTO OBJAJEHUsl 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B Toke BpeMs oBlajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHAJOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B x0/1e n3ydeHus
anreOppl W HaYal MaTEeMaTHYECKOTO aHaiW3a B CTaplield MIKOJIE YydYalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMATHYECKUX MOJIETICH peabHbIX CUTYyallMii W WHTEPIpETAIun
MOJIYYCHHBIX ~ PEHICHWH, 3HAKOMSTCS C  NpPUMEpPaMH  MaTEeMaTUYECKUX
3aKOHOMEPHOCTE B TpHUpOJIe, HAyYKe W B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obOmamaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yercs Kak depe3 yueOHbIl MaTepuall, CoCOOCTBYIOIIUMN (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 cChenuduky ydeOHOW AesATeIBHOCTH,



TpeOyrouiei CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIILHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe MmeTonuku oOydeHHs anredpe M HavyajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0YyUYEHUSI.

CrtpykTypa Kypca «Anredpa v Hadyajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JUHUN: «Yucna M BBIYUCIECHUNY,
«Dynkuun  u  rpadpuku», «YpaBHeHUsT U HepaBeHcTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOXecTBa M JOrHKa». Bce OCHOBHBIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HA NPOTSKEHUHU JBYX JIET
oOydeHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA IPYTr Apyra U MOCTENeHHO
HACHIIIAsICh HOBBIMM TeMaMHU U  pasaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSIET B cebe cojepKaHUEe HECKOIbKUX
MaTEeMaTHYECKUX JUCIHUIUIUH: anredpa, TPUTOHOMETPHsI, MaTEMaTUYECKUN aHalu3,
Teopusi MHOXKeCTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlaeBalOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM anrmapaToM, y HUX MOCIe0BaTEIbHO (GOPMUPYETCS U
COBEpPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTUYECKYH) MOJENb PpPEATbHOU
CUTyalluu, TPUMEHATh 3HAHWs, TOJYy4YCHHBIE B Kypce «AnreOpa M Hauaja
MaTEMaTUYECKOTO aHau3a», JUJIs PElIeHHs] CaMOCTOSITENIbHO chopMyIUpOBaHHOM
MaTeMaTUYeCKOM 3a71a4uH, a 3aT€M UHTEPIIPETUPOBATH MTOJYYEHHBIA PE3yJbTaT.

CopnepxartenbHo-MeTOAMYECKas JUHUSA «YUucaa W BBIYMCIEHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmiedi mkojie ocoboe BHMUMaHUE YIIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE DPA3IUYHbIX (OpPM 3amucu JEHCTBUTEIBHOTO 4YHCIA, YMEHHE
pPallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecs TOJy4aroT HaBBIKM MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICWCTBHI C 4YWCIAMH, 3alMCAaHHBIMU B CTaHIapTHOU (opme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKECHHUM.

JIuans «YpaBHEHHsI M HEPABEHCTBA» PEAIM3YETCs HAa MNPOTSHKEHUHU BCETO
oOy4eHHMs] B CTapuied IIKOJIe, MOCKOJIBbKY B KaXJIOM paslelie IpOorpaMMbl
MPElyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3aaad. OOyuaroniygecs oBiIajeBaroT
Pa3IMYHBIMUA METOJaMHU PELICHUS LENbIX, PAUUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKNX ¥  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loilydyeHHBIE YMEHHS MCTIONIB3YIOTCA IIPU UCCIIEIOBAHUA
(GYHKIIMHA ¢ TIOMOIIBI0 TPOU3BOHOM, PEIICHWH TPHUKIAIHBIX 3ajad W 3a7ad Ha
HaxO0XXJICHUE HAMOONbIIMX M HAUMEHbIIUMX 3HaueHuW ¢yHkauu. J[lannas
cojepkarelibHasi JIMHUA BKIIOYaeT B ce0s Takke (QOpMHpOBaHHE YMEHHI
BBITIOJIHATh pacy€tel 1o ¢opmysiam, MpeoOpa3oBaHUs IENbIX, PAllMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXE BBIPAKECHU,



collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3yyeHUIO anredpanyeckoro
Marepraja MPOUCXOAWUT  JajJbHEWIIEe  pa3sBUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST Yy4yaluxcs, (OPMUPYIOTCS HABBIKA JAEAYKTHUBHBIX
paccyxJaeHud, paboTbl C  CHMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB WM HEpPaBEHCTB. Ajre0Opa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
sI3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMM HW  TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JMHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEI0BATEIBHOCTD U3YUYEHHUS Marepuana. N3yuenue CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpaduKoB, UCIONIB30BaHUEe (PYHKIMUHA IS PEIICHUS 3a7ad U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM Oosblioe BHUMaHUE
ynensercs (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIIEAOBATh IMOJy4YeHHbIe (YHKIIUH, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxartenbHass nuHUs «Hadama MareMaTH4ecKOro aHajau3a» IO3BOJISET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYITHBIX O0YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTb MCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUsS, BBIYUCIATH IUIOMAnU (Puryp u oO0OBEMBI Tel, HAXOAUTh CKOPOCTH H
yCKOpeHus1 ImpoueccoB. JlaHHas conepxareibHas JMWHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTYyallUi,
HAaXOXJCHHS HAWIYYILIEr0 PEUICHHS B IPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHallh3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTHYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HUcKyccTBe. OOyuarommecs Y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOAUYECKAS TUHUS «MHOXECTBa U JIOTUKAa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MPEJICTABIEHUS] IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaT€MaTUKU M MHpPeIiaratoT



HauOosiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOM MAaTEMAaTUKUM W MCHOJB30BaTh €r0 IS
BBIPAXKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUSI MOJIEJICH peaIbHbIX CUTYAIlui, UCCIIeIOBaHUS
ATUX MOJIeNiel C MOMOIIbIO anmapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYUYEHHBIX PE3YJbTATOB. TaKkWe 3aJaHus BIUIETEHBI B KaXJbIU
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTepHUall Kypca IIUPOKO UCIIOJIb3YETCs
JUI PELICHUs NPUKIAAHbIX 3a1a4. [Ipu pemennu peanbHbIX MPAKTAUYECKUX 3a7ad
ydaluecss pa3BUBAIOT HAOJIONATETbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IaTh W KOHKPETHU3UPOBATH
npobneMy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS] TPHUKIIATHBIX
3a/lay OpraHM3yeTcsl B IMpoOIlecce M3y4YeHUs BCEeX TeM Kypca «AnreOpa M Hayana
MaTeMaTUYECKOI0 aHaJIN3a.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIJIAHE

B yueOGHOM TutaHe Ha uW3ydYeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MEepUoAMYEcKHe  JIpoOu.  ApuMeTHUYecKHue  omnepauud C
palMoHaIbLHBIMU YHCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUi. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 33/lad U3 Pa3jIMuHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENbHBIE uMCHAa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
Apudmerndeckue omnepanuu ¢ JACHUCTBUTEIbHBIMH 4YHciaaMu. [IpubnvxEéHHbIC
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHU.

Crenenp ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YUCEN [JI1 PEUICHUS NPAKTUYECKUX 3a/lad U MPEJCTABICHUS
JAHHBIX.

Apudmetndyeckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIIOBOTO apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE MPE0Opa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBIL.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienue nenbix U ApOOHO-PALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanimoHanbHbIX yPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DyHKUUH U TPaPUKH

OyHkmus, cnocoOsl 3amanus (QyHkmuu. ['paduk  dyHknuu. B3aumuo
oOpaTHbIe (PYHKITHH.

OO6nacTe ompeneneHus 1 MHOXKECTBO 3HaueHui QyHkuuu. Hynu dyHkuu.
[TpomexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIUs ¢ HATypaJIbHBIM U 1LIEIbIM Moka3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTETEHHU.



TpuroHomerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTeMaTn4ecKoOro aHajmu3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCJIEA0BATCIBHOCTH.

Apudmerndeckas u reomeTpudeckas nporpeccuu. beckoneuno yObiBaromias
reomeTpudeckas mnporpeccus. Cymma 0€CKOHEUHO YOBIBarOIEH Te€OMETPUUECKOM
nporpeccund. @opMysia CIO0XKHBIX NPOLEHTOB. VCIonbp30BaHKWE MPOTPECCUU IS
peLIEHUs PealIbHBIX 3a/a4 MPUKIIAJIHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PealbHbIX
IIPOIIECCOB U SIBJICHUM, TPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BIYUCICHUA

Harypanbhbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIIECHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBaHue BRIpaXKECHUH, COIEPIKALTNX JTOTapU(MBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMX CTENEHH C PalMOHAIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHre MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInuHbIX 00JIacTeil HAayKu U peanbHOI
KU3HU.

DyHKUUH U TPaPUKH

Oynkuust. [lepuogmueckue  pynkuuu. IIpoMekyTKM  MOHOTOHHOCTH
dbynkuun. MakcuMyMbl 1 MUHUMYMbl (QyHkuuu. HauOosnbliee W HamMeHblee
3HaYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUuKu.

[lokazarenbHas u norapupmMudeckas QyHKIINHU, UX CBOMCTBA U IpaUKH.



Hcnonb3oBanue rpa@ukoB pyHKIUN UIsl pelieHUs] YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PELIEHUH 3aJad U3 JAPYTHX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCcKOro aHaJIM3a

HenpepoiBHble pyHKUIMKA. MeTo1 HHTEPBAIOB JIJISl PEILICHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIud.  DopMysibl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAECHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHue mMpou3BOAHON K UCCIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOobllero 1 HauMEHBIIETo 3HaYeHUsT QYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTH Ipouecca, 3aJaHHOTo
bopMyoi uian rpaduKoM.

[TepBoo6Opa3znas. Tabnuia mepBooOpa3HbBIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Brluncienue
uHTerpana mno popmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero oopa3oBaHus CIEAyIONUX TUYHOCTHBIX,
MeTaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJabTAaThl OCBOCHHUS TPOTpaMMbl y4EOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCA:

I'paxnaHckoe BociuTaHueE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakJaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHl W TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUNCKON MaTEMAaTHYECKOM LIKOJIbI,
K HCTOJb30BAaHUIO ITHX JIOCTHIKEHUM B APYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKECHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOSHHUE YCTONIMBOTO OYAYIIETO.

DCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYasg 3CTETHUKY MaTE€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyX ICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTBHIO YMEHHUS TIPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); bu3nIeCKOoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BocCIUTaHHE:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpUIaTh OCO3HAHHBINA BBIOOP
Oynymied mpodeccud U pealu30oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH MKU3HMU; TOTOBHOCTBIO K AKTUBHOMY
YYacCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMAaTUYECKOW HAaIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIMTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX TPOLECCOB HAa COCTOSHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX MpoliieM;
OpUeHTaluel Ha TNpPUMEHEHHEe MaTeMaTHMYeCKUX 3HaHMWM JUIsl pelieHus 3a1ad B
00JaCTH  OKpY>Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH UX
BO3MOXKHBIX TIOCIJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTUKH, TMOHHMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YelOoBEYECKON IesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBIIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYTIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepPU3YIOTCA OBJIaJICHUEM YHHUBEPCAJIbHBIMU
NO3HABAMENILHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0euUCmeUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenvhvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJcarwje2o0  Mupa,  HpUMEHEeHUe  JI02UYeCKUX,

uccie008amenbCKux onepayuil, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lornueckre 1eUCTBHUS:

e BBISIBJISTh U XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKA MAaTEeMaTUYECKHUX
O00OBEKTOB, MOHATUM, OTHOUIEHUM MEXIYy MNOHATUAMH; (DOPMYIUPOBATH
ONpeNeNiecHUs]  MOHSTHI;  YCTaHABIMBATh  CYIIECTBEHHBIH  MpPHU3HAK
KJIaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYJIHpPOBaTh U  NPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJISITH ~ MAaTEMaTH4YeCKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX;
npeqiaraTb  KpUTEpUM Ul BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIIOUEHNUN 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTH4YECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXJIECHHUSI U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4dyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOUPATh HaumOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKU MHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE TPOTHBOpPEUHE, MPOOIIeMy,
yCTaHaBJIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO IMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHHSA, MPOIECCA, BBIABICHUIO 3aBUCHMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBUSX.

PaGota ¢ undopmarnmei:

BBISBJIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOMMMBIX IS OTBETa
Ha BONPOC U IS PELICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHUS,

CTPYKTYpUpPOBaTh UHGOPMAIIMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanbhvie  KOMMYHUKamueHwvle  Oelicmeus, o0becneuusaom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OYUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHUHU C
YCIIOBUSIMH M LETSIMUA OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJly pelIeHUs 3a/1a4yi, KOMMEHTUPOBATh IMOTYYCHHBIA PE3yIIbTAT;

e B X0jic OOCYXJICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMO TEMBI,
POOJIEMBI, perIacMoi 3aJa4r, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JIMAJIora, OOHApPY)KMBATh Pa3jU4Me M CXOJACTBO IO3MIIUI; B
KOppeKTHOU (hopme GOpMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TMpPEICTABIISATH  pPE3yJbTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTAa,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHu4ecTBO:

e TOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHyaIbHOW paOOTHI P PEUICHUH YIeOHBIX 3a/1a4; TPUHUMATH I1eITh
COBMECTHOW JIEATEIHbHOCTH, IUIAHWPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeesaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;

e YY4acCTBOBATh B IPyNNOBBIX (popMax paboThl (0OCYXICHHUS, 0OMEH MHCHH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBHINOJHITH CBOIO YacTb pabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaH]bI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vnusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranu3zanusi:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MUMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PEHICHUN C Y4ETOM HOBOW MH(OpMAIuu.

CaMOKOHTPOJIb:

e BJANETh HAaBbIKAMU TO3HABATEIBHOM pepIEKCUM KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa peuieHrus MaTeMaTUYeCKon 3aauu;



e TMPEIBUAECTb TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBAaTHh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSIM, OOBICHSITH
IPUYMHBI JTOCTMKEHUS WIH HEIOCTHKEHHS PE3YJbTATOB JESATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHAIU3a»
Ha ypOBHE CpeJHero ooiiero oOpa3oBaHMs JOJKHO OOECIeYMBaTh JOCTHUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, MPOIICHTHI.

Boimonuats  apudMeTHdeckue — onepanmdd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Boimonusats npuOaukEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY Y OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeJleM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypadbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aIUCH EHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCITIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yTria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BrinonusaTe npeoOpa3zoBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

Brinmonusate npeoOpa3zoBaHus I1ENbIX, PAIMOHAIBHBIX W HPpPAllMOHATBHBIX
BBID&XKCHUA WM  pemiaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00J1acTeil HAyKU U PeabHOM KU3HMU.



MopenupoBaTh peajibHble CUTYallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM aIllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIOCOOBI 3aaHusd (QYHKIUHU, 00JacTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAaueHUW (yHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUUMA 715 pelIeHUs] ypaBHEHUIA.

Ctpoutb U uutaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH MpPH PEIICHUH 3aJlay U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU; BBIpAXATh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKoro aHajim3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMETpUYECKas IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBaIOL[asi TIeOMETpUYECKast
nporpeccusi, cyMmMa 0€CKOHEYHO yOBIBaroIel reOMEeTpUUYECKOM POrpeccuu.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEIBHOCTEN U MIPOTPECCUM [T PELICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapaKkTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar s ONHCAHMS
peaslbHBIX MPOLECCOB W SBJICHUM, MPH pEUIeHUM 3alad U3 JAPYTruX YydeOHBIX
IIPEIMETOB.

OnepupoBaTe  HNOHATUAMU: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCMOJIb30BaTh
NPU3HAKYU JEIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JoTapudM YHCIIA, TECITUYHBIE W HaTypajibHbIC
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPHUPOBATH TMOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemienus npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxoauTe pemeHust NpocTENIINX CUCTEM U COBOKYITHOCTEW PAIllMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE anreOpbl, COCTaBJISATh
BBIPDA)KCHUS, YpPaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSMU:  Tepuoanyueckas  (QYHKUUA, [POMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpemMyma (QYHKIUMH, HaubojbllIee U
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh MX IS
uccienoBanus PyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUH; M300pakaTh MX Ha KOOPJIMHATHOM TJIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TMPOIECCOB U
3aBHCUMOCTEN U3 IPYrUX y4EOHBIX TUCIUILINH.

Hayajia maTeMaTH4€CKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (YHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUI CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauts npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-O)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



Haxonute mepBooOpa3HbIle dJIEMEHTAPHBIX (DYHKIHA, BBIYUCISATH HHTETPA
o ¢popmyne Hetorona—JleiOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMAIBLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeCTBaMi MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrpoaprrre | Hpaktirieckite o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypest
MHoO)kecTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1
YpaBHEHHUS 1 HEPABEHCTBA
9 Oyuknun U rpadpuku. CTeneHs ¢ LeabiM 6
TOKa3aTeeM
3 ApudpmeTnueckuil KOpeHb N—Ol CTETNEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMysl
4 TpUTrOHOMETpUH. TpUrOHOMETpUYECKUE 22 1
ypaBHEHHS
5 [TocnenoBaTeabHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hparrireckie u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsI padoTbI pecypeE!
1 MHOkecTBO, ornepaluy HajJ MHOYKECTBAMH. 1
Huarpammer Ditnepa—Benna
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
2 JECATUYIHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIC TTEPUOTUUECKHE IPoOHr
ApudmeTrrueckre ornepauu ¢
3 palnMoHaIbHBIMHU YHCIIAMH, 1
peoOpa30BaHUS YUCIOBBIX BbIPAXKEHHMA
[Ipumenenue npoOeii U IPOIIEHTOB IS
4 penieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1
OTpaciiel 3HaHUMW U peaIbHON KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 33a]a4 U3 Pa3IMUHbIX 1
OTpaciiel 3HaHUW U peaIbHON KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMOHAIbHBIE YUCIIa
7 ApudmeTrueckue ornepaiuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BEIYUCIICHUS, IPAaBUIIA
8 OKpYTJICHUS, IPUKUJIKA U OLIEHKA 1

pe3yiibTaTta BBIUMCIICHUH




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHUs
10 YpaBHCHHE, KOPCHDb YPABHCHHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Meroa uHTEpBAIOB
13 Pemenue nensix 1 IpoOHO-pallOHAIBHBIX
YpPaBHEHU U HEPABEHCTB
KonTponbHas pabora no teme "MHo)kecTBa
14 palMOHAIBHBIX U ICUCTBUTEIBHBIX YHCEIL.
PanvionaneHbIe ypaBHEHNS M HEPABEHCTB"
15 OyHKIHUS, crIocoO0bI 3aMaHus (PyHKITHH.
B3aumHo obpaTHbIe GyHKIUU
I'paduk pynkmuu. O6macte onpeneacHus u
16 MHOECTBO 3HaueHu pyukuuu. Hymn
¢bysakun. [IpoMexxyTKu 3HaKOIOCTOSTHCTBA
17 UeETHbie 1 HEUETHBIC (PYHKITUN
CreneHs C 1ebIM [TOKa3aTeIeM.
18 CrannapTtHas hopma 3armucu
JeHCTBUTENLHOTO YnCiIa
Hcnonws3oBanue moaxoasieii hopmbl
19 3aMMcy JeMCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPaKTUYECKHUX 33]1a4 U
MIPE/ICTaBJICHHUS TAHHBIX
CrenenHas GyHKIIHS C HATypaIbHBIM U
20 elbpIM nokasarenneM. E€ cBoiicTBa 1
rpaduk
21 ApudmeTnueckuil KOpeHb HaTypaTbHOU

CTCIICHHU




Apudmernueckuii KOpeHb HaTYpaTbHON

22
CTENEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENECHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apu(METHYECKOTO KOPHS
HATypaJbHOW CTETIEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—OoH CcTeneHu

27 JeiicTBust ¢ apupMeTHUECKUMHU KOPHSIMU
N—OoH CTeNneHu

28 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—o#l cTeneHn

29 JeiicTBust ¢ apupMeTHUIECKUMHU KOPHSIMU
N—oil cTeneHn

30 JeiicTBust ¢ apuPpMEeTHUIECKUMHU KOPHSIMU
N—oil cTeneHu

31 Pemenue uppanroHanbHbIX ypaBHEHHUN 1
HEPaBEHCTB

32 Peuienne nppaiimoOHaIbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppanoHabHBIX YPaBHEHUN U
HEPaBEHCTB

34 Peienne nppanoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Pemrenne nppanoHabHBIX YpaBHEHUN U

HCPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0if CTENEHN

37 CoiicTBa u rpaduk KOpHS N-0if CTENEHN 1
KonrtponsHas pabora o teme

38 "ApudmeTrnaeckuii KOpeHb N—0i CTETNeHN. 1
WppanmoHansHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 oTpeielICHUE TPUTOHOMETPUUECKHIX 1
(yHKIUI YHUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 oTpeIeTICHUE TPUTOHOMETPUUECKHIX 1
(yHKIUI 4UCIOBOrO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

47 OcCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

49 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

50 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1

BBIpaXKCHUIN




[IpeobpazoBaHre TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUH

59 [IpeoOpa3oBanue TPUTOHOMETPHUIECKUX 1
BBIPAKCHUMN

53 [IpeoOpa3oBanue TPUTOHOMETPHIECKUX 1
BBIPAXKCHUIN

o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHAN 1

55 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1

56 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

S7 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1

58 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

59 Pemrenne TpuroHOMeTpUYECKUX YpPaBHEHUN 1
KontponbHas padota o teme "dDopmMyibl

60 TPUTOHOMETPHUH. TpUTOHOMETPUYECKHE 1
ypaBHeHUS"
IlocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS

61 OCJIEAOBATEIHLHOCTEN. MOHOTOHHEIE 1
[10CJIe10BATEIbHOCTH
Apudmernueckas 1 reoMeTpuyecKas

62 nporpeccuu. Mcnonp3oBaHue nporpeccun 1
JUISl peLIeHUs peabHbIX 3a1a4
IIPUKIIQJHOTO XapakTepa
beckoneuHo yObIBaro1asi reoMeTpuyecKas

63 nporpeccus. Cymma 6€CKOHEYHO 1
yOBIBaro1Iei reoMeTpUYecKoil Mporpeccuu

64 ®dopmyiia CI0KHBIX TPOLIEHTOB

65 dopmyiia CI0KHBIX TPOLIEHTOB




O0o0011IeHEe, CHCTEMATH3aIUs 3HAHUH 3a

66 Kypc anreOpbl ¥ HadyaJl MaTeMaTHIECKOTO 1
ananu3a 10 xmacca
67 HroroBast KoHTpoJbHAS padoTa 1
O0o0011IeHrEe, CUCTEMaTH3aMMs 3HaHUH 3a
68 Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME










