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MOSACHUTEJIBHAS 3AITUCKA

VYueOHblll Kypc «AusreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OIHUM U3
HanOoJsiee 3HAUYMMBIX B IPOrpaMMe CpeaHEero oOmero oOpa3oBaHMs, IMOCKOJIBKY, C OJHOM
CTOPOHBI, OH O0€cle4YuBaeT HMHCTPYMEHTAIbHYIO0 0a3zy JUIsl H3y4EHHUS BCEX €CTECTBEHHO-
Hay4YHbIX KYpPCOB, a C JpPYroil CTOPOHBI, (POPMHUPYET JIOIMYECKOE U aOCTPAKTHOE MBILUICHHE
o0ydJaromuxcsi Ha YpPOBHE, HEOOXOAMMOM MJii OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH M JPYrHMX JAMCUMIUIMH. B pamkax paHHoro ywyeOHOro Kypca
oOyuaroluecss OBJAJEBAIOT YHUBEPCAIBHBIM  S3BIKOM COBPEMEHHOM HAayKu, KOTOpas
dbopMyIupyeT CBOU JOCTHKEHHS B MaTeMaTH4YeCKOr (hopme.

VY4eOHbIi Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHalIW3a 3aKJIaJbIBACT OCHOBY JUIS
YCIIEIIHOTO OBJAJCHUS 3aKOHAMHU (PU3MKH, XHMHUH, OWOJIOTUH, TOHHUMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKM M OOIIECTBEHHON >XM3HM, IO3BOJSICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIOJIb30BaTh HUX JUIA
JMaIbHEWIEro o0pa3oBaHUs W B IIOBCEJIHEBHOM JKM3HH. B TO e BpeMms OBJIaJicHUE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSAMH ajareOpbl 1 MaTeMaTHYECKOTO aHaln3a
pa3BUBaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb WMCTUHHOCTb, JOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOIBIO MHAYKIUHM U PACCy’KAAaTh ACTYKTHBHO, UCIOIb30BaTh 0000IIEHNE U
KOHKpETU3aIiio, abCTparupoBaHWe W AaHAJIOTHI0, (OPMHUPYET KpEaTHMBHOE U KPUTHUECKOE
MBIIIJICHHE.

B xonme m3yuenus yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO AaHAIM3a»
oOyuarolmuecs: TMOJIy4alroT HOBBIM ONBIT pEIIeHUs MNPUKIATHBIX 3aa4, CAMOCTOSTEIBHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJENEH pealbHbIX CHUTyallMid, MHTEPIPETALUU IOJTyYEeHHBIX
peILIeHHH, 3HAKOMATCS ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITUSAMH U UX aBTOPaMH.

VY4eOHblll Kypc 00Ja7aeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM IOTEHIMAIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydeOHbIM MaTepuan, CHOCOOCTBYIOUIMH (POPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak MW 4Yepe3 cHeuuuky ydeOHOH  JAeATeNnbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON  KOHLEHTpAllUM  BHMMAaHUS, CaMOCTOSATEJIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJTY4YEHHBIH pe3ybTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajgaM MaTEMaTHYeCKOro aHalIM3a JICKHT
JeSITeIbHOCTHBIN IPUHLIUI 00y4YeHUSI.

B crpykTrype yueOHOro Kypca «Anredpa n Hadyana MaTeMaTUYECKOrO aHAIN3a» BbIICICHBI
CJIEAYIOUINE COAEp KATeIbHO-METOANYECKUe JIUHUU: «Yucna u BeMMCICHHUA», «DyHKIMH H
rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Hayana maTreMaTHueckoro aHaiamnsa», « MHOXECTBA U
Joruka». Bce OCHOBHBIE cCOAEpkKaTeIbHO-METONWYECKUE JIMHUU HM3y4yaroTcs Ha MPOTSDKEHUH
JBYX JIeT oOy4yeHMsI Ha ypOBHE CPEIHEro oO0IIero o0pa3oBaHMsl, €CTECTBEHHO IOMOJIHSASA JIPYr
Jpyra M IOCTENEHHO HAChIIIAsCh HOBBIMH TeMaMH U pas3aenaMmu. [laHHbI yueOHBIH Kypc
SBIISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B ce0e CcoAepiKaHHEe HECKOJIBKHUX
MaTeMaTHYECKUX TUCLMIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHUYeCKH aHalu3,
TEOpHsl MHOXKECTB, MaTemMaTuueckas joruka u jpyrue. Ilo Mepe Toro kak oOydwaromuecs
OBJIa/IEBalOT BCE Oojiee MIMPOKUM MaTeMaTHYECKUM ammaparoM, y HHUX IOCIeA0BaTeIbHO
dopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJENb peabHOU
CUTYyallMM, MPUMEHSTh 3HAHHs, MOJYYCHHbIE NMpPU H3YyYCHHHM y4eOHOro Kypca, JUIsl pelIeHHS
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHONW MaTEeMAaTHYECKOH 3ajauu, a 3aTeM HHTEpIpPEeTHpPOBATh
CBOM OTBET.



CopepxarenpHo-MeTOAMYECKass  JUHUS — «Yucna W BBIUMCIGHHS — 3aBepliaeT
dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaToO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odimiero oOpasoBaHusi 0co00e
BHUMaHue yzensercss (GOopMHUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCICHUH, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHKE PA3NIUYHBIX (DOPM 3alMCU YHUCIA, YMEHUE JeNaTh NPUKHUAKY, BBITOIHATH
npUOIKEHHBIE BRIYMCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUs, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IIENbIX, PAlMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX uuceld. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBalOTCS CBOWCTBEHHbIE eMy clienn(uuecKkre 3a1a4i U ONepaluu: JeIeHne
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX YHCEN, ocoOble CBOMCTBa
paAIMOHANIFHBIX W HUPPALMOHAIBLHBIX YHCEN, apu(METHUECKUE OIMEpaIliy, a TaKKe H3BIICUCHHE
KOpDHS ~ HAaTypaJbHOM CTENEeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEIOBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3yeMBIX YHCEel M 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3INYHbIX 3a/1a4 GOPMUPYETCS PEICTABICHUE
0 €IMHCTBE MAaTEeMATHUKH KaK HAYKU U €€ PO B MOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCIIONIB3YIOTCS 0000IIIeHNEe U KOHKPETHU3aITHsI.

Jlunus «YpaBHEHHs] U HEPABEHCTBA» PEATU3yeTCs] HA MPOTSHKEHUH BCEro OOy4yeHHUsS Ha
ypOBHE cpemHero oOmmiero oOpa3oBaHMs, TIOCKOJBKY B KaXIoMm paszaene [Iporpammbl
MPEeyCMOTPEHO PEIIeHUE COOTBETCTBYIOIIUX 3a1ad. B pesynbTate oO0ydaroniuecsi OBIaJeBalOT
pPa3IUYHBIMU  METOJAMHU  DPEIIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, MOKAa3aTelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUU
GYHKIUI C TOMOIIBIO TPOU3BOTHOMN, MIPH PEUICHUH MPUKIAIHBIX 3a7a4 1 3a/1a4 Ha HaX0XKICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlanHas copepxarenbHas JIMHUS BKIIOYAET B
cebs Taxke (OPMHUPOBAHME YMEHUM BBITIONHATH PAacu€Thl MO (GopmyiaaM, TpeoOdpa3zoBaHUS
paIMOHANIFHBIX, UPPALMOHAILHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKalINX CTereHu u Jorapudmel. braromaps wu3ydeHHIO anreOpanyecKkoro Marepuana
IMPOUCXOIUT JalibHEHIllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS MTPAKTUIECKUX U €CTECTBEHHO-
HAyYHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAYKU.

CopepxarenpbHo-MeToanyeckass auHUS «DyHKIMKM U rpadUKu» TECHO NEpeIieTaeTcs C
OPYTUMH ~ JUHUSMH ~ y4e0HOTO  Kypca, TIOCKOIBKY B  KaKOM-TO  CMBICIE  3a1aéT
MOCJIEA0BATEIbHOCTh ~ M3y4YEHUs  Marepuana. V3yueHwe  CTENEHHOM, I0Ka3aTebHOM,
jgorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUMKOB, UCIOIb30BAHHE
byHKIUI UIg pemieHusl 3aJad M3 JIpYruX y4eOHBIX MPEAMETOB U pealbHOW JKU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHATN30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yAensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX]Yy Pa3IUYHbIMU BEIMYMHAMH, HCCIEA0BATh MOJyYEHHbIE (YHKIMH, CTPOUTH
ux rpadukn. Martepuan 3TOW COJEp)KaTeNbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIOIINX BBIPAXKATh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHATUTUYECKOW, Tpadudeckoid u crnoBecHOW. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHMIO W KOHKPETHU3AllHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas auHHAA «Hadana mareMaTHueckoro aHajin3a» MO3BOJSET CYIIECTBEHHO
paclMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3a7ad, JOCTYIHBIX 00ydarouIrumMcs,
TaK KaK y HHUX IOSBIISETCS BO3MOXHOCTh CTPOUTH I'paMKU CIOXKHBIX (PYHKIUH, ONpeensiTh ux
HanOOJIBIIE U HANMEHBININE 3HAYCHUS, BBIYUACIATD TUIOMAIN GUTYp u 0OBEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. JlaHHas copep)kaTellbHasi JHHHUS OTKPBHIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MO,Z[G.HGI\/'I PCAIbHBIX CHTyaHHﬁ, IIO3BOJISICT
HaXOAWUTh HAWJIYUHICC PCIICHHUC B MPUKIAIHBIX, B TOM YHUCIC COLNUAIIbBHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET DPa3BHTHIO
a0CTpakTHOTO, (OPMATBHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHHS, ()OPMHPOBAHUIO YMEHHMA
PAaCTIO3HAaBATh MPOABJICHUA 3aKOHOB MATCMATHUKU B HAYKC, TCXHUKC U UCKYCCTBC. O6y‘laIOH_II/I€C}I
Y3HAIOT O BBLAAOMIUXCA PE3YJIbTATaX, MOJYUCHHBIX B XOAC PA3BUTUA MATCMATUKN KAaK HAYKH, U
00 UX aBTOpAXx.

CopnepxaTenpHO-MeTOAMYEeCKast JHHUASA «MHOXecTBa M JIOTHKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXKCECTB U MaTEeMaTUUYCCKOM JIOTHUKHU. TeOpeTI/IKO-MHO)KeCTBeHHBIe
NPECTaBICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTUKU W Mpe[iaraioT Hambosee
YHHUBEPCAIBHBINA SI3bIK, OOBEIUHSIONMNA BCE pa3feibl MAaTeMATUKA W €€ TMPHIOKCHHHA, OHH
CBSI3BIBAIOT Pa3HbIC MAaTEMaTHUECKUE TUCIUILTMHBI H UX MPHIOKEHUS B eauHOe 1ienoe. [loaTomy
BaXXHO JA4aThb BO3MOXHOCTH 06yan0meMyc;1 IIOHUMATh TeOpeTI/IKO-MHO)KeCTBCHHBII\/'I A3BIK
COBpeMeHHOﬁ MAaTCMAaTUK MW HUCIOJIB30BATh C€ro IJid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyFI/IM
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAyKH CIIeJyeT NMPU3HATh CBOMCTBEHHYIO € CTPOTOCTb
O00OCHOBaHMI W CJICIOBAHWE OMNPEACICHHBIM TMpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIJIICHUA O6yanOH_II/IXC$I, MO3BOJIACT UM CTPOUTH CBOU PACCYKACHUA HAa OCHOBC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITIICHHSL.

B yueOHOM Kypce «AunreOpa W Hayalla MaTEeMAaTHYECKOTO aHAN3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTn4dcCKoOro MOACIINPOBAHUA, KOTOPBIC IMPU3BAHLL CHOCO6CTBOBaTB
q)OpMI/IpOBaHI/IIO HAaBBIKOB IMOCTPOCHUSA MOHeHeﬁ PCAIbHBIX CHTyaHHﬁ, HCCIIEA0BAaHUA 3JTHUX
MOJIeNiell C TOMOIIBI0 ammaparta anreOpbl W MaTeMaTHYeCKOTO aHalHu3a, WHTePIpeTaInu
MOJYYCHHBIX PE3yJIbTaToB. Takue 3aJaHusi BIUIETEHBI B KAXIBIA M3 pPa3[eliOB IMPOTPAMMBL,
MIOCKOJIBKY BECh MarepHai y4eOHOro Kypca IIHPOKO HCIOJIB3YETCS Ul PELICHHS MPHKIATHBIX
3agad. Ilpm pemieHMM peanpbHBIX MPAKTUYECKUX 337a4  OOydYaroliuMecss pPa3BHBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3UPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOpMUPOBAHHIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTraHU3yeTCs B MPOIIECCe M3yUEHUsSI BCEX TeM YUeOHOTo
Kypca «Anredpa v Hayalia MaTEMaTHYECKOTO aHAIIA3ay.

Ha m3y4enune yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHaIM3a» OTBOIAHUTCS
272 4aca: B 10 kmacce — 136 wacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).

COIAEPKAHUE OBYYEHUA
10 KJIACC
Yucsia v BEIYMCIEHUS
Panmnonanbubie yncna. OOBIKHOBEHHBIC M JECITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoanudeckue 1podu. Ilpumenenue qpodeit 1 MpoIEeHTOB IS pelleHus MPUKIaIHbIX 3a/1a4 U3
pa3IMYHBIX OTpaciel 3HaHUW U peabHOM JKU3HU.



JetictButenbHple uncaa. PamyoHanbHBIE W HUppallMOHAIBHBIE 4Yucia. ApudmeTudyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIyib NEUCTBUTEIBHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHbple BHIUMCICHHS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OIEHKa pe3yibTaTa
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcronbp3oBanue moaxoasiie GopmMbl
3anMcH JEHCTBUTENBHBIX YACEN JUIS PELICHUs] IPAKTUYECKUX 3a/1a4 U IIPEICTABICHMS JTaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW CTETIEHHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM MOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C JICHUCTBUTEIbHBIM
MIOKa3aTeJEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypAIbHBIE JTOTapu(pMBbIL.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI'€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHMI-CIEACTBUS. HepaBeHCTBO, pellleHe HEpaBEHCTBaA.

OcHOBHBIE METO/bI PEIICHUS] LEIbIX U IPOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEICHH U KOPHH.

WppauvonaneHble  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

[lokazarenbHble ypaBHEeHUsI. OCHOBHBIE METOABI PELIEHUS I0KA3aTENbHbBIX YPAaBHEHUH.

[IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbI pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUU.

OcHoBHBIE TpuUroHOMeTpuyeckre Qopmyinbl. [IpeobpazoBaHne TPUTOHOMETPUYECKHX
BBIPAKECHUM. Pelllenre TpUroHoOMeTpUYeCKUX YPaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHWI. Marpuila CHUCTEMbl JIMHEHWHBIX YpPaBHEHUHU.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKHl CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAuEHUs, IPUMEHEHHUE OINPENETIUTENS IS PEILICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne
IIPUKJIAJHBIX 3a/1a4 C IIOMOILBIO CUCTEMBI JINHEWHBIX ypaBHEHUH. MccienoBanue ocTpoeHHOU
MOJIEJIN C TOMOILIBIO MATPHI] U ONIPEACIIUTEIEH.

ITocTpoeHrne mMaTeMaTHYECKUX MOJEIEH peaJbHOW CHUTyalluu C MOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0O MaTeMaTHYECKUX 3a1ad U
3a[a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U pealIbHON )KU3HH.

DOyHKIUM U rpadpuku

OyHKIus, crmocoObl 3amanus (yHknuH. B3aumHo oOpatHbie (QyHkimu. Kommosurus
¢ynkuuit. I'paduk pyHknmuu. SnemeHTapHbIe TPpeodpazoBaHus rpaduKoB QyHKIUI.

Ob6nacTp omnpeneneHuss © MHOXecTBO 3HaueHn ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOAHCTBA. YETHbIe U Heu€THble (yHKuuu. [lepuognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl 1 MUHUMYMbI pyHkuuu. Hanbonbliee u HauMeHbIIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

JluneliHasi, KBaJipaTU4YHas U JpOOHO-THHENHHas PYHKIUU. DIeMEHTapHOEe UCCIICI0OBaHHUE U
MOCTPOEHUE UX TPadUKOB.



CreneHHas QyHKIMSA C HaTypaJlbHBIM M IeNbIM TokasareneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa 1 rpaduk KOpHS Nn-Oi CTENeHU Kak (PyHKIUH OOpaTHOM CTENEHU C HATypalbHBIM
IIOKAa3aTeNEM.

[TokazaTenpHas u JorapudmMudeckas GyHKIUH, UX CBOWCTBA U Tpaduku. Mcnonp3oBanue
rpa¢ukoB PYHKIUH JIsI pEIICHUS] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX  (YHKIIMH
YHMCIIOBOT'O apryMeEHTA.

@OyHKIMOHATIbHBIE 3aBUCMOCTH B peabHBIX MPOIEcCcax U sBICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havana maTemMaTH4yeckoro aHajaimsa

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHUA ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHIECKOM
WHIYKUAA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEI0BATEILHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOIo aHallM3a KaK aHalln3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeuyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOLIEH T€OMETPHUECKONW IMPOTpPEecCHH.
JIvHEeHbII M AKCHOHEHUHAIbHBIM pocT. Yucno e. @opMmysia CIHOXKHBIX ITPOIIEHTOB.
Hcrionb30BaHKEe MPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3aJa4 PUKIIAHOIO XapaKTepa.

HenpepoiBHble ¢(yHKIMM M HX cBoicTBa. TOukHM paspbiBa. ACHMITOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (PyHKIMI HENPEpBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIs PELICHUs
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH JJIs1 pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHrue, TeOMETPUISCKUN U (HU3UIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduky GpyHKIUU.

[IpousBoaHbIe AneMeHTapHbIX (YHKIMN. [Ipon3BoaHAS CyMMBI, TPOU3BENEHUS, YACTHOTO
U KOMIO3UINH (QYyHKUIUHA.

MHoxecTBa H JIOTHKA

MHoecTBO, onepali HajJ MHOXKECTBAaMHM M UX CBoicTBa. J(narpammel Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara JUisi ONHUCAHUS PEAJbHBIX HPOLECCOB U
SBJICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBONCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCUIIBHBIE YPaBHEHUS.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Hartypaneuble u wnensle uyncna. [IppuMeHeHME NPU3HAKOB JEIMMOCTH LEJIBIX YHCEll,
HanOobImi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJIYJII0, airopuT™Ma EBKkinaa 1s peieHus 3a7a4 B LENbIX YUCIaX.

KommiekcHble uymcna. Anrebpandeckass U TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO uucia. ApupMeTH4ecKre onepanu ¢ KOMIUIEKCHBIMU 4Hciaamu. M3o00paxenue
KOMIUIEKCHBIX YHMCEJl Ha KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILUIEKCHOTO uucna. IIpuMeHeHHe KOMIUIEKCHBIX YHCeN [UIs peHIeHus (QU3HUECKUuX H
F€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-
ciencTBUs. PaBHOCUIIBHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUW C ITOMOINBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienne TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENIbHBIX U JIOTapu(PMUIECKIX HEPABEHCTB.



OCHOBHBIE METO/IbI PEIIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHbIE =~ METOABl  pEHIeHUsT CHUCTeM M  COBOKYIHOCTEM  palMOHAaJIbHBIX,
UPPAIMOHATFHBIX, TOKA3aTEIBHBIX U JIOTAPHU(PMUIECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3alad U3 PA3NUYHBIX Oo0NacTeld HAyKH W PEaTbHOW JKHU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yJIbTaToB.

DOyHKIUM U rpadpuku

I'padux kommosumuu GyHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAMHATHOW IUIOCKOCTH.

Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TPaPUKH.

['paduaeckne MeTOnapl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peuieHus 3a1a4 ¢ napaMeTpaMmH.

Hcnonb3oBanue rpadukoB (GyHKIUNA 71 UCCICTOBAHHS MPOILECCOB U 3aBHCHMOCTEH,
KOTOPBIC BOZHUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana mareMaTH4ecKkoro aHajaimsa

[TpumeHeHre MPOU3BOIHOM K HCCIEA0BaHUIO (PYHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HAMMEHbBIIETO 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIMK HA OTPE3Ke.

[IpuMeHeHre TPOU3BOAHONW JII HAXOXKACHUS HAWUIYUIIEro PELIeHUs B MPHUKIATHBIX
3ajavax, JJIs ONpEAeNICHUS CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOro ¢GopMysiol uiu
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3IEMEHTapHBIX
¢ynkuuii. [IpaBuna HaxX0XKAEHUS TTIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuueckuii cMbICil HHTErpasia. Berauciaenre onpenenéHHoro WHTerpaia
o ¢popmyie Hrrotona-JleitOnuiia.

[Ipumenenne wWHTErpana A HAXOXACHHUS IUIOMIANCH TUIOCKUX GUryp u o0BEMOB
F€OMETPUUECKUX TETI.

[Tpumeps! pemennii nuddepeHIManbHbIX YpaBHEHUH. MaTremMaTinieckoe MoIeTupOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHHIA.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YFHYBHEHHI)HZ YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHUS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIeCTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(GYHKITMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C MX PYHKIUSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB W POCCHUUCKON MAaTeMaTHYECKOW IIKOJbI, MCIOJIb30BAHUE ATHUX IJOCTHUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:



OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JMOCTYIKEHUN HAyKU U ACSITENbHOCThIO YUYEHOTO, OCO3HAHME JHMYHOTO BKJIa/Ja B MOCTPOCHHE
YCTOMYHUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUAOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IIPUMEHSATH MaTEMATHUECKHUE 3HAHKS B MHTEpECax 37J0POBOTO
u 0Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXUM 3aHATHIA U OTAbIXA, peryisipHas (pusndeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Ay, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, UHTEPEC K pa3lIuYHbIM chepam
npodeccuoHaNbHOM JesSTebHOCTH, CBS3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccun W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO H
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHSHUS COIHAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHHE MPHUPOJAHON M COIMAIBLHOW CpEelbl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  M[poOieM, OpHeHTauus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIS pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX MOCIEICTBUN JJISI OKPYKAIOIIECH CPE/IbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MPAaKTHKH, MOHUMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
YEeIIOBEYECKON NIESATEIBHOCTH, 3TAMOB €€ Pa3BUTH M 3HAYMMOCTH ISl Pa3BUTHUS [TUBUIIH3AIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH M MAaTEeMaTHYECKOW KYJIbTYypOU Kak CPEJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHAUBHUIYAIbHO U
B IpymIie.

METANPEJIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE IMPU3HAKK MaTeMaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KiIacCU(UKAIMKM, OCHOBAHWUS HJsi 000OIIEHUS W
CpPaBHEHHUSI, KpUTEPUU MTPOBOAUMOI0 aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akTax,
NaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSAX, TMpeuiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;



JienaTh BBIBOJBI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, NEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUEHUI 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pemeHus: y4yeOHOM 3agaun  (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HaMbOONee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKHue NeliCTBUA:

HCIIOJIb30BaTh BOIMIPOCKHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT TIO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, (DPUKCHPYIONIME MPOTUBOPEUUE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBIICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0000IIEHUSI M BBIBOBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs], HCCIIeI0BaHUs, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBIISITH JeUIIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BOMIPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB pA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHIOB U  (opM
MPE/ICTABIICHHUS;

CTPYKTypUpOBaTh  WHGPOPMAIMIO, TPEACTaBIATH €€ B  pa3IuuHbIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJIE&KHOCTh HMH(GOPMALMU MO CAMOCTOATENBHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE elicTBUS

Oo0menue:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBUSMHU M ULEISIMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOYKY 3PEHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayl, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3ynbTar;

B X0JI¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOH TEMBI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBaTh WJICH, HAIICTICHHBIC HA MOUCK PEIICHUS, COMOCTABISATH CBOH
CYXKICHHS C CYXIIEHUSMHU JIPYTUX YYaCTHHKOB AHMANIOTa, OOHAPYKUBATh Pa3NIUYME M CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe HOopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yJbTaThl PEUICHHUS 3a/ladyd, HKCIEPUMEHTa, HMCCIEA0BaHUA, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:



COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4EToM
UMEIOIINXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM WH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, HUX PE3yJIbTaTOB, BIANETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIsSI ITpoliecca U pe3yiibTaTa pelleHrus MaTeMaTUueCKOM 3a1a4u;

NpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IMPH PEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IMEIM U YyCIOBHUSAM, OOBSICHATh MPUYUHBI
JOCTHKEHHUS] WJIM HEIAOCTH)KCHUSI PEe3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, [aBaTh
OLICHKY MTPHUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJBHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIWBUIYaTbHOU paOOTHI MpH
pelmieHUd y4eOHBIX 3a7ady, NPUHHMATh LEIb COBMECTHOW JESTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMb» M HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUA C
IpYTMMH 4I€HaMHU KOMAaHIbl, OLIEHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kjacce oOydaroumuiics MONYYUT CICAYIONIUE TMPEIMETHBIE
pe3ynbTaThl MO OTIENbHBIM TeMaM paboudeil mporpaMmbl yueOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHATIN3a:

Yucia v BbIYUCTICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHATIBHOE YHCIIO0, OECKOHEUHAs! TIepuoanYecKas
Ipo0b, MPOLEHTHI, UPPAIMOHATIBFHOE YHWCIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEIIBHBIX
YUCEN, MOJYJIb IEHCTBUTEILHOTO YUCIIA;

MPUMEHSTH IPOOU U TPOIICHTHI JJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiei
3HAHUU U peabHOU KU3HU,

NPUMEHSTh NPUOMMKEHHBIE BBIYUCIICHUS, MpaBUIa OKPYIJICHUS, MPUKUAKY U OLEHKY
pe3yJbTaTa BEIYHCIICHUH;

CBOOOJHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIYI0 (OopMy 3amucu IEeHCTBUTENBHBIX YHCEN JJSl pelIeHMs] MPaKTUYeCKUX 3a1ad U
MPEJICTaBICHUS JaHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPAIbHOUN CTETICHU;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETICHD C PAIIHOHATBHBIM TTOKa3aTelIeM;

CBOOOZHO OMNEpUPOBATH IMOHATUSAMU: JorapudmM Yucia, OECATHUYHbIE M HaTypaJbHbIE
norapudMmel;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TQHTE€HC, KOTAaHI€HC YHCIOBOTO
apryMeHTa;

ONepUPOBATH MOHITUSIMU: aPKCUHYC, APKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA:



CBOOOJHO  ONEpUPOBaTh  INOHATUSAMM:  TOXJIECTBO, ypaBHEHHME,  HEPaBEHCTBO,
PaBHOCWIIbHBIC ypaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PEIICHHUS palMOHAIBHBIX U APOOHO-PAIIMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JUUIsl pEILICHHsI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHAMM: MHOTOYIEH OT OJHOW NEPEMEHHOW, MHOTOWIEH C
HenbiMA  Ko3(QQUIMEHTaMH, KOPHHM MHOTOUWIECHA, INPUMEHATh JeJCHHEe MHOrowWwieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera ains perienus 3aaad;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHHMH, MaTpuIla,
OnpeAenTeNb MaTpulbl 2 X 2 M €ro TEeOMETPUYECKH CMBIC], HCMHOJIb30BaTh CBOMCTBA
orpenenurTens 2 X 2 JUIs BBIYUCICHUS €r0 3HAYEHUS, IPUMEHATh ONPEACIUTENN I PeIICHHS
CHCTEMBl JHMHEWHBIX YpPaBHEHUI, MOJEIMPOBATH pPEANbHbIE CUTYallMH C MOMOIIBIO CHUCTEMBI
JVHEWHBIX YpaBHEHWH, HCCIeNI0BaTh IOCTPOEHHBIE MOJEIM C MOMOILBIO MaTpul H
olpesieNUTeNel, HHTEPIPETUPOBATh MOJyUYEHHbIH pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPE0Opa30BaHMs BHIPAXKEHUH;

BBIMOJIHATH ~ MPEoOpa3oBaHUsl YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTENEHH C
palMOHaIBHBIM IIOKA3aTENeM;

WCIIONIB30BaTh  CBOMCTBAa  JjorapudMoB I  MpeoOpa3oBaHUs  JIOTApUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YpaBHEHHUs, HAXOIUTh UX PELICHHs C MOMOLIbI0 PABHOCHUIIBHBIX MEPEXOJI0B
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl s npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh
HE00X0uMble (POPMYIIbI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIENIUPOBATh PpEAIbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTaBJIATH BBIPAKCHUS,
YpaBHEHMsI, HEpPAaBEHCTBA IO YCJIOBUIO 33/a4yH, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DOyHKkuuM U rpapukm:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIHS, CHOCOOBI 3aJaHusl (YHKLINH, B3aUMHO
oOparHble (QYHKUUHU, KOMIO3UIUS (QyHKIMH, rpaduk (yHKIMH, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB PyHKIIUIA;

CBOOOJHO ONEpPUPOBATh IMOHATUAMHU: OOJIACTH ONPENENICHHS M MHOXXECTBO 3HAaYeHUH
¢yHKIMHU, HYIU QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPHUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (PYHKUUHU, MEPUOTUYECKUE
(YHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DyHKIUH,
HauOoJIbllIee M HaUMEHbIIIee 3HaYeHNEe (YHKIIUN Ha IPOMEKYTKE;

CBOOOJHO OIEpPHUPOBATH TMOHATHSAMHU: CTENeHHass (DYHKIUS C HATypalbHbIM U IIEIBIM
nokasaresueM, rpaduk CTENEeHHON (YHKIMM C HaTypaJbHBIM M LIEJBIM MOKa3aTeneM, rpaduk
KOPHS N-OM CTENEH! KaK (yHKLUU 0OpaTHOH CTENEHU C HaTypaJIbHbIM IIOKA3aTEeNeM;

ONEpUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas U ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: IOKa3zaTelbHas W Jorapupmuueckass GyHKIUH, HX
CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX I'paUKNU A7 peIeHUs] ypaBHEHUI;

CBOOOJHO ONEPUPOBATh MOHATHAMM: TPUTOHOMETPHUYECKAs OKPYKHOCTb, ONpeAeTICHHE
TPUTOHOMETPUUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTa;



UCIOJIb30BaTh Trpa@uku (QyHKUMHA A7 HCCIeIOBaHUS MPOLIECCOB M 3aBUCHMOCTEH MpH
pelIeHnH 3a/1ad U3 JPYTHX y4eOHBIX MPEIMETOB U PEAIbHOM KH3HH, BBIpaXKarh (hopmynamu
3aBUCUMOCTHU MEXIY BEJIMUYNHAMU;

Hauyana maremaTH4yeckoro aHajimsa:

CBOOOJHO OINEpPUpPOBaTh MOHATHUAMU: apuMeTHyecKas U reoMeTpuuecKas MpOrpeccus,
0eckoHeuHO yOBIBaIOIasi reOMETPUYECKasi MPOTPECcCHs, TUHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
dbopMyIia CIOKHBIX MMPOIIEHTOB, HIMETh MPEACTABICHUE O KOHCTAHTE;

MCITOJIB30BATh MMPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3aa4 MPUKIIATHOTO XapaKTepa;

CBOOOZHO  OMEpUpPOBaTH  MOHATHUSIMHU:  IOCJIENOBATENBHOCTb, CIOCOOBI  3a/JaHUA
MOCJIEI0BATEIbHOCTE, MOHOTOHHBIE U OIPaHUYEHHBIE TTOCIIEIOBATEILHOCTH, TOHUMATh OCHOBBI
3apOKJICHUS] MAaTEMAaTUYECKOTO aHaTN3a KaK aHann3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: HEMpPEpbIBHbIE (YHKIUHU, TOUKU pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOMHO OMEpUPOBATH MOHATHEM: (YHKIWS, HEMpephblBHAS Ha OTpe3Ke, MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH IS peILICHHs 3aa4;

CBOOOAHO oOmepupoBaTh TMOHATUSAMHU: TepBas M BTOpas MPOU3BOJAHBIE (PYHKIHH,
KacaresbHas K TpaduKy GyHKIINH;

BBIYHCIIATh MPOU3BOAHBIE CYMMBI, IPOMU3BEICHHUS, YAaCTHOIO M KOMIIO3ULUU JIBYX
GyHKIUI, 3HaTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA,

HCIIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM JIJIsl pEIIeHUs 3a/1ad.

MHoxkecTBa H JIOTHKA:

CBOOOHO OTEPUPOBATH MOHATHUSMU: MHOKECTBO, ONIEpAllU Ha/I MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN almapaT Uisi OMUCAHUS PEATbHBIX MPOLECCOB
U SIBJICHU, IPU PEILICHUH 3aa4d U3 JPYTrUX Y4eOHbIX MTPEIMETOB;

CBOOOJHO OMNEpPUpPOBATh MOHATHAMH: OIpEesieHue, Teopema, ypaBHEHHeE-CIIEICTBHE,
CBOMCTBO MaTeMaTH4YEeCKOr0 OOBEKTa, JJOKA3aTeNbCTBO, PAaBHOCHIBLHBIC YpaBHEHUS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 kijiacce oOydaroumuiics TMONYYUT CICAYIONIUE TPEIMETHBIE
pe3ynbTaThl MO OTIENbHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Anredpa u Haudaia
MaTEMaTUYECKOr0 aHAIIN3a:

Yucia v BbIYUCICHUA:

CBOOOZHO OINEpUPOBaTH MOHATUSMHU: HATypaJlbHOE U IIeJIoE YHUCIIO, MHOXKECTBa
HaTypaJbHbIX U LEIbIX YUCEN, UCMOJIB30BATh NMPU3HAKHU AeauMocTH 1enbix ynucesn, HOJ n HOK
HaTypaJIbHBIX YKCEN AJIs PEIICHUS 3a]1a4, IPUMEHSTh aliroput™ EBKiInaa;

CBOOOJHO OMEPHUPOBATH MOHATHEM OCTATKA MO0 MOJYJIIO, 3alMChIBAaTh HATYpPAIbHBIC YUCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUHMCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHSTUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILUIEKCHBIX
YuCcell, MPEICTaBIATh KOMIUICKCHBIC YHUCIIa B aJireOpanveckod U TPUTOHOMETpUIeCcKor Qopme,
BBITIOJTHATH apu(hMETHIECKUE ONEPAlK ¢ HUIMH U U300pakaTh Ha KOOPIUHATHON TIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOZHO  OMEpUPOBaTh  MOHATHSMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
norapuMuUEcKre HEPABEHCTBA, HAXOAUTh X PEUICHHS C TOMOIILI0 PABHOCHIIHHBIX MIEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEH MPH PEIICHUN TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOZHO OMEpPUPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
Heo0XouMbIe (POPMYIIBI IJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;



CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CHCTEMAa M COBOKYIHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHIILHBIE CHCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEM
pallMOHANILHBIX, HWPPAIMOHANBHBIX, IOKA3aTeIbHBIX U JOTapu(PMHUUYECKUX YPaBHCHHA U
HEPABEHCTB;

pemiath panuoOHalbHbIE, WPpPALMOHANbHbBIE, TIOKa3aTelibHble, JIorapupMUUYECKue U
TPUTOHOMETPHYECKHUE YPAaBHEHUS U HEPABEHCTBA, COCPKAIINE MOy U TTapaMeTpHhI;

MPUMEHSTH TpadudecKre METOIBI ISl PEIICHUs] YPAaBHEHU 1 HEPABEHCTB, a TaKXKe 3a1a4
C mapaMeTpaMu;

MOJIEJIMPOBaTh peajibHble CHUTyallud Ha f3bIKE aireOpbl, COCTABISATH BBbIPAKECHHUS,
ypaBHEHHUS, HEPAaBEHCTBA W HMX CHCTEMBI IO YCJOBHIO 3aJa4yd, HCCIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHMEM armapara anreOpbl, HHTEPIPETHPOBATH MMOJYYCHHBIN pe3ybTar.

DOyHKuuM U rpapukm:

CTPOUTH Trpa@UKy KOMMIO3UIMH (PYHKUHN C MOMOIIBIO 3JEMEHTAPHOIO HCCIIEIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX (yHKITUI;

CTPOUTH TeoMeTpuYeckne oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;,

NPUMEHSTh DYHKIIUU JJI1 MOJICTHPOBAHUS M UCCIICIOBAHUS peabHBIX MPOIIECCOB.

Hauaja MmaTeMaTH4eCKOro aHaJIn3a:

UCIOJIb30BaTh TMPOU3BOJAHYIO [UIsl HUCCleqoBaHMs (YHKIMM HAa MOHOTOHHOCTH H
9KCTPEMYMBI;

HAXOJWTh HauOOJbIIIEe U HANMEHbIIIee 3HAYCHHS (PYHKIIMHU HEMPEPHIBHON HAa OTPE3KE;

MCIIOJIb30BATh MPOU3BOIHYIO JJISi HAXOXKIACHHS HAWIYYILIEro PEIICHHs] B MPUKIATHBIX, B
TOM YHUCJIE COLMAIbHO-DKOHOMUYECKHUX, 3aJadax, IJIs ONpEAeNCHUS CKOPOCTH M YCKOPEHHUS
mpoiiecca, 3a1aHHOT0 (PopMyIION UiTH TpaduKoMm;

CBOOOHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONPEICIEHHBIN HHTETPall, HAXOAUTh
nepBOOOpa3HbIE 3JEMEHTAPHBIX (YHKIUH M BBIYUCIATH WHTErpan mo ¢opmyne HpioroHa-
JlelOnuma;

HAXOAUTh IJIOIIAAH MIOCKUX (GUTYP U 00BEMBI TEJ C TOMOIIBIO HHTETpaIa;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJCIUPOBAHUH HA MPUMEPE COCTABIICHUS
muddepeHIHaTbHBIX YpaBHEHU;

pemath NpUKIagHbIe 3a/1a4, B TOM YHCIIE COIMAIbHO-3KOHOMHUYECKOT0 U (PU3UYECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHUECKOTr0 aHaIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMMbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIUS C 12 1
LEIBIM MTOKa3aTeaeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmudaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 TpUroHOMeTpUUECKHE BBIPAKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
6 HarypanbHblie u 1ienble yncina 10 1
CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* Maremaruka. AnreOpa 1 Hadyajla MaTEMaTHYECKOTO aHalln3a; yrioyojaeHHoe ooyuenue, 10
kiace/ Mepansak A.I'., Homupockuii JI.A., [TonskoB B.M.; nox pemakiueii [Togonsckoro
B.E., O6mecTBo ¢ orpannueHHON OTBETCTBEHHOCTRIO M3naTenbckuii ientp « BEHTAHA-
'PA®»; Axumonepuoe obmectBo «M3marenscTBo «IIpocBemenney

* Marematuka. AnreOpa U Hayajla MAaTEMaTUYECKOTO aHalln3a; yriyojaeHHoe o0yuenue, 11
kiace/ Mepansak A.I'., Homupockuii I.A., [TonskoB B.M.; nox pemakiueii [Togonsckoro
B.E., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO M3naTenbckuii ienTp « BEHTAHA-
I'PA®»; Axumonepuoe obmectBo «M3marensctBo «IIpocBemennes

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

Meroandeckue mocoOus Ha caiTe WWW. Prosv.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

WWW.prosv.ru
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