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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havyajla MaTeMaTUYECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JUMYHOCTHOTO ¥ TO3HABATEIHLHOT O
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMpOrpaMMe CTapIIed IIKOJIbI, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBACT HWHCTPYMCHTAJIbHYIO 0a3zy IS H3ydeHHUs BCEX
€CTCCTBCHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJIJ€BAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTHUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW IKU3HH, I103BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNoOTHuI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIYYalOT HOBBIM ONBIT pEHIeHUS TMPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MO peaJbHBIX CUTYallMid W WHTEPHPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTHUYECKUX
3aKOHOMEPHOCTE B TpHUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTUYECKUMU OTKPHITHSIMHU U UX aBTOPaMHU.

Kypc obnagaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcsl Kak 4depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHsS, TaK W 4Yepe3 cChenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOJIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTUHYECKOTO aHAIN3a» BKIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSD,
«Dynkuun  u rpadukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COJIEP/KATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS HA MPOTSKEHUH JBYX JIET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOHSISA JPYr ApYyra M MOCTEHNEHHO
HACBIIIAsiCh HOBBIMM TE€MaMM W pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
MHTETPAaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: anredpa, TPUrOHOMETPUS, MAaTEMAaTUUYECKUIN aHaIN3,
Teopuss MHOXkecTB U Jp. [lo Mepe Toro kak yuamuecsi OBlafeBalOT BcE Oosee
MIUPOKUM MaTEMaTUUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHHUA, TMOJIyUCHHbIE B Kypce «Anredpa W Havana
MaTEMaTUYECKOT0 aHajlu3a», JUJIsl PEUIeHUs] CaMOCTOSITENIbHO CPOpMyTUpOBaHHOM
MaTeMaTUYECKOM 3aJ[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBINA PE3yJIbTAaT.

CopnepxartenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYMCIEHUS) 3aBEpIIACT
(dbopMHUpOBaHUE HABBIKOB MCIIOJIB30BAHMS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM mikojie. B crapmieil mikoie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE DPAa3IUYHBIX (OpPM 3amucu JEWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pPaLlMOHAIIBHO BBIIOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUAKY, OLICHHUBATH
pe3ynapTaT. OOydaromuecs MOIY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS M HEPABEHCTBA» pEANU3YyETCs Ha MPOTSHKEHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM paslelie MpOorpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBJIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MIOKA3aTeJbHbIX, JIOTApU(PMHUYECKMX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOoXKJEHUWE HauOOJIBIIMX W HAUMEHBIIMX 3HaueHUul QyHkuuu. JlaHHas
colepKaTeNlbHas JUHUS BKIIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATE pacy€Tel MO (opMynaM, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TAKKE BBIPAKCHUM,



COJEpKAIINX CTENEHU W JorapudMmbl. braromaps u3ydeHHIO anredpanmdeckoro
Marepuajia MPOUCXOMUT  JalbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINUJICHUS YYaIIuXCs, (OPMHUPYIOTCS HABBIKH JETyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEW W 3aBUCUMOCTEW B BHJE PaBEHCTB M HEpaBeHCTB. AnreOpa
npemnaracT 3(PQGEKTHBHBIC WHCTPYMEHTBI JUIS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEPeIUIeTAeTCs ¢ IPYTUMU JIMHUSAMHU Kypca, MTOCKOJIBKY B KAKOM-TO CMBICJIC 3a1aéT
MOCIIEI0BATEIbHOCTh U3yYeHUs MaTepuania. N3ydyenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOrapu()MUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHI, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHHE (DYHKIMHA JUTsI pEIICHUS 3a7ad U3 JAPYTrUX YIeOHBIX
NIPEIMETOB U PEaIbHON KM3HU TECHO CBSA3aHO KaK ¢ MATEMAaTHYCCKUM aHAIM30M,
TaK U C PCIICHHEM YpaBHEHUH W HepaBeHCTB. I[Ipw 3ToM 0OJbIIIOE BHHUMaHHEC
ynensiercss (POPMHPOBAHUIO YMEHHUS BhIpaKaTh (GOpMYJIaMu 3aBUCHUMOCTH MEXKIY
pa3IUYHBIMUA BEJIWYMHAMH, HCCIEIOBATh TOJYYEHHBbIC (QYHKIIMH, CTPOHMTHh HX
rpaduku. Matepuan 3Toi coaep)kaTebHON JTMHUN HAIlCJICH Ha Pa3BUTHE YMCHHM
M HaBBIKOB, MO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BETUYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIlUH, UCTIOJb30BAHUIO aHAJIOTHH.

CopepxarenpHast nuHusi «Hauyama maTreMaTHyecKOro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX O0YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEAO0BATh U
CTpouTh Tpaduku GYHKIUH, ONpeACNsITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUuryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHUS MaTeMaTHUYECKUX MOJeNIed peaabHBIX CHUTYaIlui,
HAXOXXJCHUS HAWIYYIIeTO PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIMAIBHO-
HPKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIIIEHUSI, (OPMHUPOBAHUIO YMEHHW pACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHMKEe M HUCKyccTBe. OOydarommecs Yy3HAIOT O
BBTAIONINXCS PE3yNbTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHS MAaTeMaTHKH Kak
HAyKH, U UX aBTOpax.

ConepxatenpbHO-MeTOANYECKass TUHUS «MHOXKECTBa U JOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB.  T€OpeTHKO-MHOKECTBCHHbBIC
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHKH W TIPEJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOMKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaThb €ro i
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O  MOJIEIMPOBAaHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHajiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX pE3yiabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AerioB IPOrpaMMBl, ITIOCKOIBKY BECh MaTepUall Kypca IHUPOKO UCIIOIb3yETCs
IUI pelIeHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliuMecs pa3BUBaIOT HAOJIIOJATENIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJTHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl MU Haydal MaTeMaTHYeCKOIo
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa roma oOyueHus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonanbabie yucna. OOBIKHOBEHHbIE U JECATUYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE YHWCIA. PalMoOHanbHbIE MW HMPpPAlMOHAJIBHBIE YHCIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETHIECKUMU KOPHSIMU HATYpaJbHOM CTETIeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

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

DOyHKUNH U TPaPUKH

OyHkmus, cnocoObl 3amanHus Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUss 1 MHOKECTBO 3HaueHuW ¢GyHkmuu. Hymm QyHKImu.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U LIEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(yHKIUI YUCIIOBOTO apryMEHTa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIEH TreOMETPUYECKON
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara Ui OIMCAHMUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM MTOKa3aTeaeM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepumonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakiuu. Makcumymbl U MUHUMYMBl (QyHKImu. Hawmbomnbiiee n HawmMeHbIee
3HaYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapudmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpaduxoB QyHKUMN ST UCCIEIOBAHHS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  pynkuuun. ['eomerpuueckuid U (QU3MYECKHd  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HanOoiblIero 1 HaMMEHbIIETro 3HaYeHUs! PYHKIUH Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii W (U3NYECKU CMBICH. Beruncienue
WHTETpaia o bopmyie Hrrorona—JletiOHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TMpeameTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocnuTaHuE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPasKTIaHCKON UJIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM TTYXOBHBIX HEHHOCTEN POCCHUICKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

DCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCTIIPMMMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MAaTeMaTHUYCCKUE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszrIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAlIPaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu W  OOIIECTBEHHOW NPAKTUKH, TOHMUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIeATeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOEHHUSI MPOTPAMMBbl YyYEOHOTO Mpeamera
«MartemMaTHKa» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmausMU, YHUBEPCATIbHbIMU Pe2YTIAMUBHBIMU OetUCBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUAIOWUXCs (0CB80eHUe
Memooo8  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HPpUMEHeHUe  J102UYEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1OornuecKue JeHUCTBUS:

e BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TTPU3HAKM MaTeMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM; yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJlaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIITH ~ MAaT€MaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeaiaraTb  KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

J€J1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh BOIMPOCHL, (GUKCUPYIOIIHE MPOTHUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JAeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOmeHue:

BOCHPUHMMATh H  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEelIeHns; COMOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXMBaTh pa3juyve M CXOACTBO MO3HIIMUI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U IHCUZHEHHLIX HABLIKOB JTUYHOCHIU.

Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMIKEHUS WIH HENOCTHKEHHS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuia OKPYTJICHHUS,
JIeJ1aTh MPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUNCICHUMN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelieM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
MCIIOJIb30BaTh MOAXOAAIIYIO0 (OPMY 3alUCHU JIEUCTBUTENBHBIX YUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJILHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHSATHUAMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonusATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M pelaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATh npeoOpa3zoBaHus UEIbIX, PAlMOHAIBHBIX W HPPalMOHATBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMHU: (QPYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKUMH, 00JacCTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMM 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMU, KBAAPATUYHON (DYyHKIMH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BbIpAXXaTh (GOPMYJIaMH 3aBUCUMOCTH MEXKTy BEIIMYMHAMHU.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTrPECCHH.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnosp30BaTh CBOMCTBA IOCIE0BATENBHOCTEW U IPOIPECCUM ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB W SBJICHUH, MPH peUIeHUM 3a1ad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSMH: ONnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€J0€ YHCIO0; HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpNAIIMX JOrapuMsbl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHnst NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJ]layH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSIMU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIHMHM, HauOoJblIee W
HauMEHbIIIee 3HAYCHHs (YHKIUUM Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus QpyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCKOr0o aHaJIu3a

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

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKIUN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh MPOU3BOAHYIO TSl UCCIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MNOHATHSAMH: IepBoOOpa3Hass W  HMHTErpajl; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
duznuecKoro Xapakrepa, CpeICcTBaMU MaTEeMaTHYECKOTO aHanm3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoapusie | IMpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIEMCTBUTENBbHBIX YMCEN. PallMoHaNbHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJIbl
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKUE 22 1
yYpaBHEHUS
5 [TocnenoBarenbHOCTH U IPOIPECCUH 5
6 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 |
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Konrpoaprrre | - Hpaktirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEeHCTBa
Tpuronomerpudeckue QyHKIIUNA U UX
3 rpaduku. TpuroHoMerpuueckre 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 CucreMbl ypaBHEHHI 12 1
7 HarypanbHble U 1enbie yncia 6
g [ToBTOpenue, 06061IeHNE, CCTEMaTH3alUs 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHo3xecTBO, onepaluy Hajl MHOKECTBAMU.
JHuarpammel Diinepa—Benna

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIE MTEPHUOMUECKHE TPOOH

Apudmernueckue onepanuu ¢
palnMoHaIbHBIMU YUCIIAMH,
IpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUN

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHHs IPUKIAIHBIX 3a7a4 U3 Pa3INdHbIX
oTpacJiel 3HaHUW U peaIbHON KU3HU

[Ipumenenue npoOeid ¥ MPOLIEHTOB IS
pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
oTpacJel 3HaHUU U peaabHOU KU3HU

HeﬁCTBHTCHLHBIC yucia. ParuonansHeie U
HppanoOHaJIbHbIC YUCJIa

Apudmernueckue onepaiuu c
JNeHUCTBUTENbHBIMH YHCIIAMU

[TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBHUIa
OKpYTJIEHUS, TPUKUIKA U OLEHKA
pe3yibTara BBIYMCICHUN




ToxnecTBa U TOXXAECTBEHHBIE

9
peoOpa3oBaHus
10 YpaBHeHME, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merto1 UHTEPBAJIOB
13 Pemenue nensix 1 1poOHO-pallMOHANBHbIX
YpaBHEHU U HEPABEHCTB
Kontponsnas pabora no teme "MHo)kecTBa
14 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHMSA, CTTOCOOBI 3aaHusT (DYHKIIUH.
B3aumHo o6paTHbIe QyHKIMH
I'paduk dyakumun. O6aacTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyHkuuu. Hymm
¢byskun. [IpomMexxyTki 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM [TOKA3aTeIeM.
18 CrannapTtHas (hopma 3armucu
JNEHCTBUTENLHOTO YnCiIa
Hcnons3oBanue moaxoasmieii hopmbl
19 3aMMucy JeUCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPAKTUYECKHX 3a7a4d U
MIpPE/ICTaBJICHHUSI TAHHBIX
CrenenHas GyHKIHS ¢ HATYpaJIbHBIM U
20 LIeJIBIM TToKa3areseMm. E€ colicTBa u
rpaduk
21 ApupmeTruecknii KOpeHb HaTypalbHON




CTCIICHHU

ApupmeTrnuecKnii KOpeHb HATYpaIbHON

22
CTENIEHU

3 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENEHU

24 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJdbHOW CTENEHU

)5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJdbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
Nn—Oi CTENeHn

7 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
Nn—Oi CTENEeHn

)3 JeiicTBust ¢ apupMEeTHUIECKIMHU KOPHSIMU
N—OW CTEIEHU

29 JeiicTBust ¢ apupMEeTHUIECKIMHU KOPHSIMU
N—OM CTENEHU

30 JelicTBust ¢ apupMETHUIESCKMMHU KOPHSAMU
N—OW CTEIEeHU

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

0 Penienne nppaiiMoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

13 Peienne nppaiiMoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

34 Pemienne nppanMoHaIbHBIX YPaBHEHUN U

HCPAaBCHCTB




Pemenue nppannoHanbHbIX ypaBHEHUN U

35 1
HEPABEHCTB

36 CBoiicTBa u rpaduk KOpHS N-0il CTETIEHN 1

37 CoiicTBa u rpaduK KOpHS N-0il CTETIEHN 1
KonTtposnsHas paboTa o teme

18 "ApupmeTrnueckuii KOpeHb N—OW CTENEHH. |
WppanmoHansHbie ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHra

40 CuHycC, KOCHHYC Y TAHT€HC YHCIOBOTO 1
aprymMeHra

A1 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC |
YHCIOBOTO apryMeHTa

4 ApKCcHHYC, apKKOCUHYC M apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 OIpeCICHUE TPUTOHOMETPUYECKHUX 1
(GyHKLUI YUCIOBOIO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

44 OIpeCICHUE TPUTOHOMETPUYECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUI

[IpeoOpazoBanme TPUTOHOMETPHUECKUX

50 . 1
BBIPAYKEHUI

51 [IpeoOpazoBaHre TPUTOHOMETPHUIECKUX |
BBIPAKCHUIN

57 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAXKECHUIN

53 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKECHUI

54 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

55 Pemenune TpuroHoMeTprUECKUX ypaBHEHHM 1

56 Pemenune TpuroHoMeTprueCcKUX ypaBHEHHM 1

57 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUH 1

58 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1

59 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyIbi

60 TPUTOHOMETPUHU. TPUTOHOMETPUUECKUE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

61 nocjeaoBaTeabHOCTE. MOHOTOHHEIE 1
MOCJIEIOBATEIbHOCTH
Apudmernueckas U reoMeTpruecKas

& nporpeccuu. Mcnonp3zoBaHue nporpeccuu |
JUIS PELLIEHUS PEAJIbHBIX 3a7a4
IIPUKIIATHOTO XapakTepa

63 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1

nporpeccust. CymMMa GeCKOHEUHO




yOBIBAIOIIECH TEOMETPUIECKOM MPOTPECCHH

64 dopmyiia cI0KHBIX TPOLIEHTOB 1

65 dopmyiia cI0KHBIX TPOLIEHTOB 1
O0001enne, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca

67 Wrorosas koHTposbHas paboTa 1
O0006111eH1E, CUCTEMATH3alMs 3HAHNUH 3a

68 KypcC aJireOpbl ¥ HadaJl MATeMaTH4YE€CKOTO 1
aHanuza 10 kiacca

OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME




11 KVIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uupposbie
€Ma ypoka Konrpoabubie | IlpakTHyeckue
n/n Bceero u3yueHnusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM 1
2 CBoiicTBa cTeneHu 1
3 [IpeoGpa3oBaHue BbIpaKEHUH, COAEPIKALINX |
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBaHue BhIpaXKEHUH, COIEpPIKALIUX 1
paloHaIbHbIE CTEIEHH
5 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX |
palOHaNIbHBIE CTETIEHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
7 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
8 IToka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 [TokazaTenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1
1 [TokazarenpHas ¢yHKIIKA, €€ CBOMCTBA U |
rpaduk
KounTponsnas pabora no teme "CremneHs ¢
12 palMOHAIBHBIM IOKAa3aTeJIEM. | |
[TokazarenpHas ¢ynkuus. [lokasarenpHbie
YPaBHEHUs U HEPABEHCTBA"
orapu(m uucna
13 J 1
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1




[IpeoOpazoBanme BEIpKEHUH, COACPIKAIUX

15
norapupMsl
16 [IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX
norapupmMsI
17 [IpeoOpazoBanme BEIpAKEHUH, COIECPIKAIUX
Jorapu(pmsl
13 [IpeoOpa3oBanme BEIpAKEHUH, COACPKAIINX
Jorapu(pmsl
19 JlorapudmMuueckue ypaBHEHUS U
HEPaBCHCTBA
20 Jlorapudmuueckre ypaBHEHUS U
HEPaBCHCTBA
)1 Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa
” Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBa
Jlorapudmuueckas KLU, €€ CBOMCTBA U
23 ’
rpaduk
Jlorapupmuueckas KLU, €€ CBOMCTBA U
24 ’
rpadguk
Tpuronomerpuyeckue KIIUU, UX
25 ’
CBOICTBa U rpaduku
Tpuronomerpuyeckue KIIUU, UX
26 ’
CBO¥CTBa U rpaduku
Tpuronomerpuyeckue KIIUH, UX
27 ’
CBO¥CTBa U rpaduku
28 Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U IrpaduKu

[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [Ipumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

0 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB
KonTponbHas pabota o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckne
GbyHKIIUY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepsiBHbie QyHKITNN

35 MeTox MHTEPBAJIOB M1 PELICHHUS
HEPABCHCTB

36 MeTox MHTEPBAJIOB M1 PELICHHUS
HEPABEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NIECKU CMBICI
MIPOU3BOJHOMN

40 I'eomerpuueckuit 1 puznyeckuii CMbICHT

MPOU3BOJHOMN




OU3BOJHBIC 3JIEMEHTAPHBIX KU
41 IT VH
OU3BOJHBIC 3JIEMEHTAPHBIX KU

42 IT VH

43 [IpousBoiHasE CyMMBI, POU3BEICHUS,
9aCTHOTO ()YHKITHIA

44 [IpousBoiHasE CyMMBI, IPOU3BEICHUS,
4acCTHOTO (YHKITUN

45 [TpousBoiHAsE CyMMBI, TPOU3BEACHHS,
4aCTHOTO (YHKITUN
[IpuMeHeHne npon3BOIHOMN K

46 Hccaea0BaHuIo0 (PyHKIIMI HA MOHOTOHHOCTD
1 OKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 Hccaen0BaHuI0 (PyHKIIMI HA MOHOTOHHOCTD
U 3KCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

48 rccaeaoBaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
U 3KCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

49 UCCIeI0OBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU HA OTPE3Ke

51 HaxoxaeHne HanuboIbIIero 1 HAUMEHBIIIETO
3HaueHUs GYHKIIMU HA OTPE3Ke

50 HaxoxaeHne HauboIbIIero 1 HAMMEHBIIIETO
3HaueHUs (YHKIIMU Ha OTPE3Ke

53 HaxoxaeHne HauOoIbIIero 1 HAMMEHBIIIETO




3Ha4YeHUs1 QYHKIIUH HAa OTPE3Ke

Haxonc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

>4 3Ha4eHUs1 (PYHKIMU HAa OTPE3KE

55 HaxoxaeHne HanOOIbIIero 1 HaMMEHBIIIETO
3Ha4eHUs1 (YHKIIUH HA OTPE3KE
[TpumeneHne nporu3BOIHOM JIst
HAXO0XICHUS HAUTYYIIErO PEIICHUs B

56 MPUKIIAHBIX 3a/1a4aXx, JUIsl OTPEICTICHUS
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyIoit
WK rpapuKoOM

57 KounTponbHas pabota o teme
"[IponsBonHas. [Ipumenenne npon3BoaHOM"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooGpa3nas. Tabnuia nepBooOpa3HbIX

60 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICTT MHTETpajia

61 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

2 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUIMA
CMBICTT MHTETpajia

63 Brruncnenue unterpana no popmyie
Herorona—JleitOHuna

64 Brruncnenue unterpana no popmyse
Herorona—IJleitOnuna

65 Brruncnenue uHTerpana no popmysne
Hrrorona—IJleitOnuna

66 Brruncnenue uHTerpana no popmymne




Herorona—JIeitbHUnA

67

Cucrembl TMHENHBIX YpaBHEHUN

68

Cucrembl TMHENHBIX YpaBHEHUN

69

Pemenne MMPUKIIAJHBIX 3a1a4 C IOMOIIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUN

70

Pemenne IMPUKIIAJHBIX 3a1a4 C MIOMOIIIBIO

CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

73

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTH LECJbIX,
PpalOHAJIbHBIX, UPPALIUOHAJIBbHBIX,
I1I0Ka3aTCJIbHBIX, JIOFapI/I(i)MI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Ucnonb3oBanue rpadhukoB GpyHKIMI 1715

peHICHUA ypaBHeHI/Iﬁ Hn CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIUH IS

peHICHUA ypaBHeHI/Iﬁ n CUCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U




HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3ajad ¥ 3a/1a4 U3 pasIM4HbIX o00sacTen
HayKU U peaJbHOW KU3HU

KonTtposneHast padota no Teme "MuTerpan u

78 .
ero npuMeHeHus. Cucremsl ypaBHEHU"

79 HatypainbHble 1 1enple yncia B 3ajja4ax us3
peanbHOM KU3HU

20 HatypanbHble u 1enple yncia B 3a7adax u3
peanbHOM )KU3HU

81 HatypainbHble 1 1enple yncina B 3a7adax u3
peanbHOM )KU3HU

82 [Ipu3HaKy neNMMOCTH HETBIX YUCEI

83 [Ipu3Haky neNMMOCTH LETBIX YUCEI

84 [Ipu3HaKky 1eTMMOCTH LIEJIBIX YHCE

25 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

26 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aUs
3HAHUU. YpaBHEHUS

87 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aUs
3HAHUU. YpaBHEHUS

28 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHUNA. YpaBHEHUSA

29 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHUU. YpaBHEHUs

90 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHUU. YpaBHEHUs

91 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui. HepaBeHncrea

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

92 . 1
3HaHui. HepaBeHncrea

93 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3AIUS |
3HaHui. HepaBeHncrea

94 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHui. HepaBeHncTBa

95 [ToBTOpEeHue, 0600IIeHNE, CHCTEMAaTH3AITUS |
3HaHUi. CrucTeMbl ypaBHEHUN

96 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUIN

97 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui. OyHKIUK

08 [ToBTOpEeHME, 0000MIIEHNE, CUCTEMATH3AIIHS |
3HaHUU. OyHKIUK

99 Wrorosas koHTposbHas paboTa 1

100 Hrorosas koHTpoJIbHAS paboTa 1
O0o001Ienre, cucTeMaTH3anus 3HaHUH 3a

101 Kypc aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
ananuza 10-11 kimaccoB
O06001enue, cucTeMaTru3anys 3HaHu| 3a

102 Kypc anreOpbl 1 Hauaa MaTeMaTU4eCcKOro 1
ananuza 10-11 kmaccoB

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AkimoHepHoe 00IIeCTBO

«M3parenscTBO «IIpocBemeHue

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

NOYpOYHBIE pa3pabOTKH, COOPHUK KOHTPOJIBHBIX paboT

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POIII



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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