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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO
aHanm3a— 0a30BOTO ypoBHS 1si oOydarommxcs 10 —11 kimaccoB paspaboraHa Ha
ocHoBe PDeiepatbHOrO rOCyAapPCTBEHHOTO 00pa30BaTELHOTO CTAHIAPTa CPEAHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAIUIMA POCCHUHCKOTO
oOpa3oBaHms. Peanmuzanus mporpaMMbl OOECIICUYMBAET OBJAJICHUE KITIOYCBBIMU
KOMIIETEHIIMSIMH, COCTABJISIIOIIMMHA OCHOBY JJIsl CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0Opa30BaHMsl, LIETOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUS JTHUYHOCTH OOYIAFOIIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaia MaTeMaTHYE€CKOTO aHalM3a™ SIBJISETCS OJHUM U3
HamOoJiee 3HAYUMBIX B MPOTpaMMe CTaplIied IIKOJbI, IMOCKOJBbKY, C OJHOMN
CTOPOHBI, OH OO0O€CleYnBAaeT HMHCTPYMEHTAIbHYIO 0a3y HJisi HW3Y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTrOMl CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHHE YYAIIUXCS Ha YPOBHE, HEOOXOIWMOM JISI OCBOCHUS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GopMyIHUpyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOM opMme.

Kypc anrebpsl u Hayasm MaTeMaTUYECKOTO aHAIHM3a 3aKIalbIBAET OCHOBY IS
YCIENTHOTO OBJAJACHHUS 3aKOHAMU (U3UKH, XUMHUHW, OWOJIOTHH, TTOHUMAaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHUKH H OOIIECTBEHHOW JKW3HH, ITO3BOJISCT
OPUEHTHUPOBATLCS B COBPEMEHHBIX IHU(PPOBBIX M KOMMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XU3HU. B TOXe BpeMsi OBlajieHHE
aOCTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTHYECKUMH KOHCTPYKIUSIMHU
pa3BUBaET YMCHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, HCTIOJB30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHajoruio, GopMUPYET KPEaTUBHOE M KPUTHUUIECKOE MBITIUICHHE. B X0/1€ n3ydeHus
anreOppl W HaYaJl MaTEMaTUYeCKOTO aHaju3a B CTapIIedl IIKOJe Yydalluecs
MOJIyYafOT HOBBIM ONBIT pENICHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MIOCTPOCHUSI MaTEMaTHYSCKUX MOJIEeNICH pEaIbHBIX CHUTyaIlluid ¥ HHTEPIIPETAIIUN
MOJIYYCHHBIX  pENICHUH, 3HAKOMSTCA C  IpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpHUpPOJAE, HAYKE U B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obGmamaeT 3HAUMTETBHBIM BOCHUTATEIBHBIM TOTCHIIMAJIOM, KOTOPBIH
peaimzyeTcsi Kak 4epe3 y4eOHbI maTepuai, crmocoOCTBYIONIMA (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PCHUsS, TaK W dYepe3 chenuduky ydeOHOW esTEIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IPOIOJKUTEIBLHON
KOHIICHTPAllM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaIN3a JSKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadajga MaTEMaTUHYECKOTO aHAJIM3a " BKIIFOYAET
CIEAYIOUIUE COJEPKATEIbHO-METOAUYECKHE JIMHUM: «Yucina W BBIUKACICHUA ™,
«Dynkiuu u - rpaduku—, «YpaBHeHHMS U HepaBeHcTBa—, «Hauwama
MaTreMaTH4eckoro a”anusa—, «MHOXkecTBa U JIOTHKa—. Bce OCHOBHBIE
COJIEP/KATEIIBHO-METOIMYECKUE JIMHUMA H3Yy4alOTCsd Ha NPOTSHKEHUU IBYX JIET
oOy4eHHs B CTapllIei IIKOJIE, ECTECTBEHHO JIOMOJHSASA APYT APYra U MOCTENEHHO
HAChIIAsACh HOBBIMH TEMaMH M paszaenamMu. JlaHHBIM Kypec  SIBISIETCA
MHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e CcoAepKaHUEe HECKOJIbKUX
MaTeMaTUYECKUX AUCLUUIUIMH: areOpa, TPUTOHOMETPUS, MaTEMATUYECKUN aHaJIN3,
Teopusi MHOKecTB U Ap. [lo Mepe Toro kak yuamiuecs OBJIaJ€BalOT BCE Oolee
IIMPOKUM MaTeMaTHYECKUM ammnapaTroM, Y HUX MOCJIEI0BAaTENbHO POopMUpyeTcs U
COBEPUIEHCTBYETCSI YMEHWE CTPOUTh MATEMAaTUYECKYI0 MOJEIb PpPEATbHOU
CUTyalluu, MNPUMEHITh 3HaHUs, TOJy4YeHHblEe B Kypce «Anredpa u Hayaia
MaTeMaTHUYECKOTr0 aHalIu3a™, JJI PEIICHUs CaMOCTOATEIbHO C(hOpPMYIMPOBAHHON
MaTeMaTUYECKON 3aa4H, a 3aT€M HMHTEPIPETUPOBATH ITOJYYEHHBIN PE3YJIIbTAT.

CopnepxxaTenpHO-MeTOANYECKas JTUHUSA «HUucna M BBIUKMCICHUS ™ 3aBEPIIACT
(opMHpOBaHKE HABBIKOB MCIOJb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikojge oco0oe BHHUMAaHUE YJEISETCS
(OpMUPOBAHNIO TPOYHBIX BBIUMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
WCIIOJIb30BAHUE pA3JIMYHBIX (OPM 3alUCHU JICUCTBUTENBHOIO YKCIIA, YMEHHUE
PAlMOHAIBHO BBINOJHATh JEUCTBUS C HHUMH, J€JaTh NPHUKUAIKY, OLICHUBATH
pe3ynbrar. OOyuyaroniyecs: MOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOTHEHUS JICUCTBUHA C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUS M HEPABEHCTBA™ PEAIU3YETCSl HAa NPOTSHKEHUU BCETO
oOydyeHHsi B cCTaplieid WIKOJe, IOCKOJIbKY B KaXKIOM pasjesie MporpamMmbl
MPETyCMOTPEHO PELICHHE COOTBETCTBYIOMHUX 3aaay. OOyuarouiyecs: OBJa/leBalOT
pa3IMYHBIMH METOJAaMU PEIICHHS ULEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUECKUX  YPABHEHHIA,
HEPABEHCTB U UX cucteM. [loirydyeHHbIE yMEHNS UCTIONIB3YIOTCS IPU UCCIEA0BAHUN
(GyHKUMNA C TOMOILBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a1ay Ha
HaxXOXJEeHWE HaWOONBIINX W HAUMEHBIIUX 3HaueHWW QyHKuU. [lanHas
coliep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0d Takke (QOPMUPOBAHUE YMEHHI
BBINIOJIHATh pacy€Thl Mo (opmysiaM, IpeoOpa3oBaHUs LENbIX, PallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a4 TAKKE BBIPAKECHUM,



colepKalux cTeneHu u jorapu@mel. braromaps u3ydeHuro anreOpanyeckoro
MaTepuaga  MPOUCXOAUT  JalibHEHIIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHNS Yydamuxcs, (OPMHUPYIOTCS HaBBIKH JIETYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMH,  MPEICTaBICHHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJIE€ PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJSAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopnepxarenpHo-MeToauueckass JUHUA «DyHKUUM ©U TpadUKU— TECHO
neperieTaeTcs ¢ IPYruMH JIMHUSAMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aET
MOCJIEI0BATENbHOCTh U3YYEHUS MaTepuaa. Nzyuenue CTETICHHOM,
MOKAa3aTeNIbHOM, JJOrapuPpMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN JIJIS pelIeHUs 3a7a4 U3 JAPYruX yueOHBIX
MPEIMETOB M PEAbHOM JKM3HHM TECHO CBS3aHO KaK C MaTeMaTHYECKHUM aHaIU30M,
TaKk U C pPEUICHHEM ypaBHEHMU W HepaBeHCTB. [Ipu 3TOM OombIIOoe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMH, HCCIENOBATh MOJyYEeHHbIE (GYHKIHUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
M HABBIKOB, ITO3BOJISIONMIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEIMYUHAMH B
paznuyHoOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero uzyudenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIlUU, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxxarenpHas nuHHuS «Hadama MaremaTH4ecKoro aHajan3a™ IMO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYT Kak MaTeMaTHYECKWX, TaK W MPUKIATHBIX 3a7ad,
JOCTYMHBIX OO0YYArOMIMMCSI, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTD MCCIIEIOBATh U
CTpouTh Trpaduku (QYHKIUNA, OMPENeNsATh WX HAWOOJbIINE W HAWMEHbIINE
3HAYCHUS, BBIYUCIIATH TUIOMIAAN (QUTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH U
yCKOpeHHusi TmporeccoB. JlaHHas coaepxkaTenbHas JMHUS OTKPHIBAET HOBHIC
BO3MOXKHOCTH TIOCTPOSHHUSI MAaTeMaTHYEeCKHX MOJeNe pealbHbIX CHUTYallHi,
HaXOKJICHUSl HAWIYYIEro PElIeHUs] B MPHUKIAIHBIX, B TOM YHCJIE COIMAIBHO-
HKOHOMUYECKHUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOIO aHaln3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIrO, (POPMaJIbHO-JTOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUH paclo3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TEXHUKE M HCKyccTBe. OOywarommecs Y3HAIOT O
BBIIAIONINXCST pe3yJibTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKas IMHUS «MHOXKECTBa U JIOTHKa—™ B OCHOBHOM
NOCBSIIIEHA  JJI€MEHTaM  TEOpUM  MHOXECTB. T€OpeTUKO-MHOKECTBEHHBIE
IPEICTaBIICHUs] TPOHU3BIBAIOT BECh KYpC IIKOJBHOM MAaTeMaTHKW M Mpeaiarator



HanOoJiee YHUBEPCAIbHBIN SA3bIK, OOBEANHSIONMNA BCE pa3/iesibl MaTeMaTUKUA U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT pa3HbIE MAaTeMaTUYECKHE AUCHUILIMHBI B €IUMHOE
uenoe. [ToaToMy BaXHO JaTh BO3MOXHOCTh IIKOJIBHUKY MOHHMATh TEOPETHKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHON MaTeMaTUKH UM HCIOIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa v Hadajga MaTEMaTHYECKOTO aHAIM3a— MPUCYTCTBYIOT
TAaKK€ OCHOBBI MAaTEMaTUYECKOTO  MOJCIHUPOBAHUS, KOTOpPbIE MPU3BaHbBI
chopMHUPOBATh HABBIKU MMOCTPOCHUS MOJIETEeH peaabHBIX CUTYaIUil, HCCIEIOBAHUSA
ATUX MOJENEH C MOMOIIBI0 ammapara aiaredpbl U MaTeMaTHMYeCKOTO aHajau3a |
UHTEPIPETALUU TIOJYYSHHBIX PE3yNbTaToOB. Takue 3ajaHus BIUIETCHBI B KaxXAbIN
U3 pa3aeiaoB MPOTrpaMMBbl, MOCKOJIBKY BECh MAaTEpUAIl Kypca IMIUPOKO UCIOJIb3YETCS
JUISL pelIeHUsl PUKIaAHbIX 3aAa4. [[pyu pelieHnn peanbHbIX MPAaKTUYECKUX 3a7ad
yyaliydecs pa3BUBAIOT HAOIIOJATEIbHOCTb, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BATh AHAJIOTHI0, 0000IIATh W KOHKPETU3HPOBATH
npobiemy. [lesrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHu3yeTcsl B MPOIECCe M3YyYEHHsI BCeX TeM Kypca «Ajiredpa u Hayania
MaTeMaTUYeCKOro aHajlu3a .

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM muiaHe Ha uW3ydeHUE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOIo
aHaju3a Ha 0a30BOM YpOBHE OTBOAUTCSA 2 vaca B Henento B 10 kiacce u 3 yaca B
Hezaemo B 11 kimacce, Bcero 3a 1Ba rojga ooy4yenust — 170 gacos.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucaa 1 BIYUCTICHUSA

Panmonaneupie yucna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIICHTHI,
OCCKOHEYHbIE  NepuoauYecKue Apoou. ApudmMeruyeckue  Omepamuu ¢
palMOHAIBHBIMU YKCIaMU, TPe0OpPa30BaHUsl YHCIOBBIX BbIpakeHUi. [I[puMeHnenue
Apobeil 1 TMPOIEHTOB JJIsl PEIIeHUs] MPUKIAAHBIX 3a7ad U3 Pa3IUYHBIX OTpacien
3HAaHUU U PEAJIbHOM KU3HMU.

JleicTBUTENBbHBIE YHMClA. PalMoOHanbHBIE W UPPALMOHAIBHBIE  YHCIIA.

ApudpmeTnueckue omnepauuud ¢ ACUCTBUTEIbHBIMU 4HciaMu. [lpubnuxénubie

BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Crenenr ¢ 1enbiM  nokazateneMm. CrangaptHas — ¢opma  3amucu
JNEUCTBUTENHLHOTO  4yMcia. Mcnonb3oBanue monxonsiied  ¢Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHUCEN JJIA PEIIEHUs IMPAKTHYECKUX 3a4a4 M IPEJICTaBICHMS
JAHHBIX.

ApupMeTndyeckruii  KOpeHb  HaTypajibHOM  cremeHu.  JleictBus ¢
apu(PpMETUYECKUMH KOPHSAMH HATypPaJIbHON CTENEHHU.

CuHyC, KOCMHYC M TaHT'€HC YUCJIOBOT0O apryMeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHBIE MPEOOPA3OBAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HEPaBEHCTBA.
MeTon UHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHANbHBIX YPaBHEHNUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

PemeHre TpuroHOMeTpUIECKNX yPaBHEHUM.

IIpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKHU U PEabHOU KU3HH.

DyHKIUM U rPapuKu

OyHkyst, crnocoObl 3amanus GyHkuuu. ['padux  QyHkun. BzanmHO
oOpaTHbIe PYHKIUU.

OO6nacTh ompezesneHUus U MHOXKECTBO 3HadeHu ¢yHkiuu. Hymu yHkimm.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIUH.

CrenenHast pyHKIUs C HATYpaJbHBIM U LIENBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS n-0i CTEHICHH.



TpuroHomerpruueckass OKpY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEeHTa.

Hauajsa MmaTeMaTH4eCcKOro aHaJIu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a7aHus MIOCJIEI0BATEIILHOCTEM.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi Tporpeccu. beckoHeuyHo yObIBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcrons3oBaHuEe mporpeccuu s
pELIEHNs pEeANIbHBIX 3a]1a4 IIPUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHUKA

MHo)kecTBO, onepanuud HajJ MHOXecTBaMu. Jlmarpammsl Jilsiepa—BeHHa.
[IprmMeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO armapara Uil ONUCAHUS PEalbHbIX
MPOIIECCOB U ABJICHUH, IPHU PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucaa 1 BIYUCICHUS

HarypanbeHble 1 nenslie ynucna. [Ipu3Haku 1eIMMOCTH HEbIX YHACET.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. /lecaTuunbie v HaTypaibHbIE JOrapu(mBbl.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUIM, COIEPIKAIINX JIOTAPUDMBI.

[IpeoOpa3oBaHre BBIPAKEHUHM, COJEPXKAIIUX CTENEHU C PALMOHAIbHBIM
IIOKAa3aTeJIEM.

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPaBEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHUI. PellleHre NMPUKIAIHBIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKNX 3a7a4 M 3aJad M3 Pa3IMYHBIX 00JacTe HAyKW W PEaIbHON
KHU3HU.

DyHKUUHU U TpaduKu

Oyukrus.  [lepuonnueckne  dyHknuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢ysnkuu. MakcumyMbl 1 MUHUMYMbI (QyHkiuu. HauGomnpiiee u HauMeHbliee
3HauYe€HHUE (PYHKIIMU Ha MPOMEKYTKE.

Tpuronomerpuueckue  (QyHKIMU, HUX CBOWCTBA ©  rpaduKH.

[TokazaTenbHas u Jorapupmuyeckas PyHKIIMHU, UX CBOMCTBA U rpadUKH.



Ncnons3oBanue rpadukoB GyHKIUN s pelieHrs YpaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB (QYHKIUNA IS UCCIEAOBAHMS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 APYruX y4deOHBIX
MIPEAMETOB U PEAJIbHOMN KU3HMU.

Havana MaTeMaTH4eCKOro aHaJIu3a

HenpepriBable QyHKIIMHU. MeTOA HHTEPBAJIOB JJIsl pEIICHUSI HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyeckuii u  QuU3MUECKUd  CMBICIH
IIPOU3BOHOM.

[IpousBoaHble  dJE€MEHTApHBIX  QYHKIUHA.  DOpMyIbl  HAXOXKACHUS
MIPOU3BOAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dller0 pELICHUs B
NMPUKIAIHBIX 3aJadax, i1 ONpPEACNEHUS CKOPOCTHM IIPoIecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[TepBooOpa3znas. Tabnuua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid Hu (uU3MUecKkuid cmbicia. Beluucienue
uHTerpana no gpopmyne Herotrona—IJleliOHuna.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOrO mpemMera «MareMaThka™ OJDKHO OOecTieunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl CIEAYIOMINX JIMYHOCTHBIX,
METaNnpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IPOTpaMMbl  y4eOHOTO TpeaMeTa
«MaremaTnka™ XapakTEpPU3YIOTCA:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBIICHH,
NpoNeAyp TpakKJaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHl M IIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBUM C HX
GYyHKUUSIMHY 1 HA3HAYCHUEM.

[TatproTHyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOUIJIOMY U HACTOAIIEMY POCCHUMCKOM MAaTEMaTHKH, IEHHOCTHBIM OTHOLIIEHUEM K
JTOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MAaTeMaTUYE€CKOW IIKOJIbI,
K HCIIOJB30BAHUIO 3TUX JIOCTHKEHUN B JAPYIHMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOrO TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO Oy AyIIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUAS ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKICHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 370pOoBOro U 06e30macHoOro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/IbIXa, peryJisipHast dusznueckas AKTHUBHOCTD); bu3rgecKoro
COBEPIIICHCTBOBAHWS, npu 3aHITHSIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIIbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TpPYJay, OCO3HAHHUEM IEHHOCTH TPYIOJIIOOHS;, MHTEPECOM K
paznuuHbiM  chepaM  MPOPECCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTHKOW W €€ TPUIOKCEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeir mpodeccurt U peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHEI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO W
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCEH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATTbHO-9KOHOMUYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOTHOW M COIMATLHON
CpeIbpl, OCO3HAHHEM TJIOOATBLHOTO  XapakTepa JKOJOTHYSCKUX  TpoOIieM;
OpUECHTAIMCH Ha NMPUMEHCHHE MaTEeMaTHUSCKUX 3HAHWM JUIS PEIIeHUs 3a7ad B
o0JacTH OKpy)KaroImiel cpefpl, IUIAHUPOBAHUS TIIOCTYIIKOB U OIEHKH WX
BO3MOKHBIX ITOCIICJICTBHI JIJISI OKPY’KAOIIEH CPE/Ib.

[{leHHOCTH HAYYHOTO TIO3HAHUSI:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ¥  OOIIECTBEHHONH TMPAaKTHUK{, [MOHMMAaHHUEM
MaTeMaTHYECKON HayKW Kak cQepbl UYeIOBEUECKOH AeSITeTbHOCTH, ITaroB ¢
pPa3BUTHSA W 3HAYMMOCTH JUJIS PAa3BUTHS [MBWIM3AIWW; OBJIAJICHUEM SI3bIKOM
MaTeMaTHKH W MaTeMaTHYECKON KyJbTypOl Kak CpeJICTBOM IIO3HAHHUS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOCKTHYIO M HUCCIICIOBATEIBCKYIO JCSITEILHOCTD
WH/IMBHUIyJIGHO W B TPYIITIE.

METAINPEIAMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTpaMMbl yYeOHOTO TpeaMeTa
«MaremaTuka— XapaKTEePHU3yIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1) Vuusepcanvhvie  no3naeamenvHvle  Oelicmeus, obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CB0eHUe
Memooo8  NO3HAHUS — OKpyJicalowezo  Mupa;  NpUMeHeHue  J102U4eCKUX,
ucciedosamenbCcKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

bazoBrle norunueckue geicTBUS:

e BBIABIIITh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXKIY TMOHATUAMH; (OPMYITUPOBATH
OTpECICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS /s OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OpMYyIUpOBaTh M  NPEOOPa3OBBIBATh  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;
npemjiaraTh ~ KpUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTryMEHTAITHIO,
OPUBOAUTH TIPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus: ydyeOHOM 3ajauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpaATh HamboIee MOAXOAAIMHMA ¢ YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBrie nccienoBaTeIbCKUE JICHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME IMPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEAEHHOIO HAOIO/IEHUs, UCCIIEOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGoTa ¢ undopmarmeii:

BBISIBIIATH J1ePUIMTHI MHPOpPMALIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4K;

BbIOMpaTh  MHGOPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMALIKIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, IPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATH IpapuuecKH;



e OILICHUBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSITEILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie  KOMMYHUKamueHwle  Oelicmeus,  0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo1eHue:

e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO
X0y pelieHus 3aa4i, KOMMEHTUPOBATh MOJIyYEHHBIN PE3yIbTaT;

e B X0/€ 00CYXXJI€HHUS 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIA€MOI TEMBI,
npoOJieMbl, pelaeMon 3aJ1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIEC HA TTIOUCK
pELIECHUSI; COMOCTAaBISATh CBOM CYXICHUS C CYXICHUAMH APYTUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3inuve W CXOJICTBO IO3UIIMMA; B
KOppEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TMpPEACTAaBIATh  pE3ydbTaTbl  pEUNIEHUS  3aJaud,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JTUTOPHUH.

CoTpyIHUYECTBO:

e TOHMMAThb W  UCIHOJB30BaTh  TNPEUMYINECTBAa  KOMAHAHOH W
WHIUBUTyJIbHON pabOThI IPH pENICHUU yIeOHBIX 3a1a4; MPUHAMATH I1eJTh
COBMECTHOH JAESITENbHOCTH, IJIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThI, pacrpeaessTh BUABI pad0T, JOTOBAPUBATHCA, 0OCYKIaTh IIPOLIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e y4acTBOBATh B IpyNMoBbIX (popMax paboThl (00Cyk IeHHs, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI— W HWHbBIE); BBIMOJHATH CBOIO YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMH YJieHAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanouvie  pezynamuenvie oeticmaus, obecneuusarom
Gopmuposarue cmbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzanusi:

COCTaBJISITH IJIaH, aITOPUTM PEIICHUS 33]1a4H, BBIOMPATHh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTpOJIb:

e BIIQJICTh HAaBbIKAMHM I[IO3HABATEJIIbHOM pe(lieKCMM Kak OCO3HaHUs
COBEPLIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB,;
BJIAQJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipouecca U
pe3yJbTara peleHnst MaTEMaTHIEeCKOM 3a/1a4u;



e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa MU W YCIOBUSIM, OOBIACHSTH
MPUYUHBI JTOCTHXKEHHSI WM HEJAOCTHXKEHHUSI PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYEeCKOro aHald3a ™
Ha YpOBHE CpeaHero ooOuiero oOpa3zoBaHHUsS JODKHO 00€creunBaTh JAOCTUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yuciia ¥ BBIYUCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JAECSATUYHAS APOOb, IPOIEHTHI.

BelmonHATh  apuMETUYECKHE ~ ONepaluyd €  paldOHAIBHBIMH U
NEUCTBUTENBHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3YS MpaBUiia OKPYTJIEHUS,
JIeJIaTh IPUKUAKY U OLIEHKY PE3YyJIbTaTa BIUMCIICHUN.

OnepupoBaTh MOHATUSMHU: CTEIEHb C LENBIM IIOKa3aTesIeM; CTaHIapTHas
dopma 3amMcH JAEUCTBUTENBHOIO YHCIA, KOpPEHb HAaTypaJbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOJSAULYI0 (DOPMY 3aMHCH AEUCTBUTENBHBIX YUCEN JJI PEIIECHUS
IIPAKTUYECKUX 3a7a4 U IPEACTABIICHUS TaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa;
UCIIOJIb30BaTh 3aMKCh ITPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIMY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHHM W pelaTh
TPUTOHOMETPHUYECKNE YPAaBHEHMUS.

BrimonHsITh MpeoOpa3oBaHus IENbIX, PAMOHAIBHBIX U HPPAIMOHATBHBIX
BBIDAKEHUA M pEllaTb  OCHOBHBIE  THUIIBI  LENBIX, PALUOHAIBHBIX W
MppaluMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a4a4
W 33]1a4 U3 PA3IMYHbIX 00J1aCTel HAYKHU U PEAbHOU KU3HH.



MopaenvpoBaTh peanbHbIE CHUTyallud Ha S3bIKE€ anredpbl, COCTABIATH
BBIDOKEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJadyH, HCCIEA0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOIb30BAHUEM arlfapara aiareopsl.

DyHKUMH U TPAaPUKH

OmnepupoBarh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKIUHU, 00JIacTh
OTIpeIeNICHUs M MHOXECTBO 3HayeHH (QyHKumuu, rpaduk (QyHKIHUH, B3aUMHO
obpaTHbIe (DYHKITHH.

OnepupoBarh MNOHATUAMU: YETHOCTh U HEUYETHOCTh (YHKUUHU, HYJIH
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaguku GYHKIUM 1)1 peLIEHUS] ypaBHEHUI.

Crpouth M ynTaTh TpadUKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Ucnonw3oBaTh rpaduikd GyHKIOUE I8 HUCCIENOBAHUSI TPOIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 337a4 U3 JPYTUX Y4eOHBIX MPEAMETOB M PealbHOU
KU3HU; BBIpaXaTh POpMyJIaMHi 3aBUCUMOCTH MEXIY BETUUYUHAMH.

Hauajia MaTeMaTH4eCKOI0 aHAIH3a

OmnepupoBaTh HNOHATHUAMU: IOCIEAOBATEIBHOCTh, apuUpMeTHUECKas U
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh MNOHATUSMM: OECKOHEUYHO YOBIBaKOIIas TIeOMETpUYEecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIICH reOMETPHUUECKON POTPECCHH.

3aaBath MOCJIEI0BATENIbHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEH U MPOTPECCHIA IS PEIICHUS
peaNbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OmnepupoBaTh NOHATUSAMU: MHOYKECTBO, OIlEpaLlMU HaJl MHOXKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s ONUCAHMS
peaJIbHbIX MPOLECCOB M SBJICHUHM, MPU PELICHUH 3a4ad M3 APYTUX Y4eOHbIX
MIPEIMETOB.

OnepupoBaTh  TOHATHSAMH:  OMpeAeNeHHue,  TeopeMa,  CIEACTBHE,
JI0Ka3aTeNbCTRO.

11 KIIACC

Yucjaa v BLIYUCIEHUA

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, IIE€JIO€ YHUCIO; HCIOJIb30BaATh
MIPU3HAKHU JICIMMOCTH LIEJIbIX YHCEN, PA3JIOKEHHUE YUCIIa Ha MPOCTHIE MHOXUTEIN
IUJIA pEIIEHUS 3a/1a4.

OnepupoBaTh NOHSATHUEM: CTENIEHD C PAIIMOHAJIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: Jorapudm uucia, AECATUYHBIC U HATypaJIbHbIC
JorapuMbl.



YpaBHeHMs U HEPAaBEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW I NpeoOpa3OBaHMs  BBIPAKECHUM;
ONEPUPOBATh NOHATHUAMM: ITOKA3ATEIBHOE YPABHEHHE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENIbHBIX YPABHEHUM U HEPABEHCTB.

Bemonusate npeoOpa3oBaHUs BBIPAKEHUH, COACPXKAIIUX JIOTAPU(PMBL;
OTIepUPOBATH MOHATUAMU: JIOTapU(PMHUUECKOE ypaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonnuTe pemeHns DOpOCTEHIINX TPUTOHOMETPUYECKHX HEPABEHCTB.

OnepupoBarh MOHATUAMH: CUCTEMA JUHEHHBIX YPAaBHEHUN U €€ PEIICHHUE;
UCII0JIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUH JUJIS pELICHUS PAKTUYECKUX 3a/1a4.

HaxoauTp pelreHns: MpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHATIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CUTyalluM Ha $3bIKE anre0pbl, COCTaBIATh
BBIPQKCHHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
MCCJIEI0BATh OCTPOCHHBIE MOJIENU C UCIIOJIb30BaHUEM anmnapara aareOpsl.

DOYyHKUMHU U TPAPUKH

OnepupoBaTh MNOHATUSMM:  [EpUOAMYECKass  (PYHKUUS, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHMH, TOUYKH OKCTpeMyMa (QYHKIMM, HauOospliee U
HauMeEHbIllee 3HAuYeHUA (QYHKIUM Ha TPOMEKYTKE; MHCIOJIb30BaTh HUX IS
uccaen0BaHus GYyHKIMHU, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMU: TpadUKH MOKA3aTEIbHOM, JIOrapudMHUUECKOU H
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPIAWHATHOW IJIOCKOCTU U
UCIIOJIB30BaTh JJIsl PELICHNUS] YPAaBHEHUN U HEPABEHCTB.

N300paxath HA KOOPJIMHATHOM MJIOCKOCTHU IpadUKH JUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh X JJI PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonw3oBaTh rpadukd (QYyHKOMA Ui UCCIEIOBAaHUS TMPOIIECCOB U
3aBHCHUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUINH.

Hayaja maTeMaTH4eCKOro aHajamn3a

OmneprpoBaTh MOHATUSMU: HENpPEpBIBHAS (PYHKIMS; TPOU3BOJHAS (HYHKIUY;
MCIIOJIH30BaTh TEOMETPUUECKHUIN M (PU3UUECKUI CMBICI MPOU3BOIHOM JJISI pEIIECHUS
3a/1a4.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (QYHKIUI, BBIYUCIATH POU3BOIHbIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl UCCIIEIOBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHATDH PE3YyJIbTaThl UCCIEOBAHMS K IIOCTPOEHUIO TpahuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHUCJIE COMAIBHO-3KOHOMUYECKHX, 3a1a4aX.

OnepupoBarh MOHATUSAMHU: NEpBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxonuth mepBooOpa3Hble AJIEMEHTApHBIX (DYHKIHIA; BBIYHACISATH WHTErpall
no gopmyne Horotona—JleliGuua.

PemaTh mpuKIaaHBIC 33aa4d, B TOM YHCJE COIIMATbHO-I)KOHOMUYECKOTO H
(u3ruecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoasubie | IlpakTnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHoxecTBa palluOHAIBHBIX U
1 JEHCTBUTEIBHBIX YKcell. PanoHanbHbIe 14 1
YPaBHEHUs U HEPABEHCTBA
) @ynkuuu u rpagpuku. CTeneHsb ¢ HeNbIM 6
[IOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N—Oi CTETICHH. 18 |
WppatmonanbHble ypaBHEHHS U HEPaBEHCTBA
dopMmyJTb
4 TPUTOHOMETPUH. T pUrOHOMETpUYECKHE 22 1
YPaBHEHHUS
5 [TocnenoBaTreapHOCTH U IPOrpPECCUN 5
6 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATHU3AITHS 3 ]
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHMe pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrpoetibie | Ipaxnirieckiue o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecypest
CrerneHsp ¢ pallMOHAILHBIM [T0KA3aTEIEM.
1 [TokazarensHas Qynkius. [lokazaTenbHbIe 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUSA.
2 Jlorapudmuueckue ypaBHEHHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne QyHKIMH U UX
3 rpaduxu. TpuroHomerpuueckue 9 1
HEPaBEHCTBA
4 [IpounsBoaHas. IIpumenenne npon3BoaHON 24 1
5 WHTerpai u ero npuMeHeHUs 9
6 CucreMsbl ypaBHEHHI 12 1
7 HatypainbHble U LieIIbIE Ynciia 6
8 [ToBTOpeHme, 0000MIEeHNE, CUCTEMATH3AIIUS 18 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

. Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTejibHbIE

pecypcbl

Juarpammsl Diinepa—Benna

MHO)K@CTBO, OoIcpaiuv Hal MHOKXCCTBAMMU.

2 JECATUYHBIC IPOOH, TTPOLICHTHI,

PanuonannHEIC yKCa. OOBIKHOBEHHBIE U

OeCKOHEUHbIE MNEPUOAUICCKUC ,I[pO6I/I

Apudmernaeckue onepanuu ¢
3 pallnOHaJIbHBIMHA YU CJIAMH,

npeoOpa30BaHMs YUCTOBBIX BBIPAKEHUI

[Ipumenenue apodeii u IPOLEHTOB IS
4 pelIeHuUs MPUKIIAIHBIX 33]1a4 U3 PA3ITUYHBIX
OTpacieil 3HaHUW U peabHON KU3HU

5 peuICHUs MPUKIIAAHBIX 3a1a4 U3 PA3JIMIHBIX

[Ipumenenue npoOeit ¥ MPOLIEHTOB ISt

OTpacieil 3HaHUW U peanbHON KU3HU

HppalluOHAJIbHBIC YHUCIIa

JleficTBUTENIbHBIEC YHCla. PaluoHaabHEIE U

ApudmeTrueckre onepanuu ¢
)IGfICTBI/IT@J'IIaHBIMI/I qucjiaMu

8 OKpPYIJICHUS, IPUKUIKA U OLICHKA

pe3yJibTaTa BEIYMCIEHUN

[TpubnuxEHHbBIE BHIYUCIICHUS, IPAaBUIIA




ToxxmecTBa U TOKIECTBEHHBIE

9
npeodpa3oBaHus
10 VYpaBHEHHE, KOPEHb YpaBHEHUS
11 HepaBeHnctBo, penieHre HepaBeHCTBA
12 Merto nHTEpPBATIOB
13 Pemenue 1ienbix v 1poOHO-paiiOHaTbHBIX
YPaBHEHUI U HEPABEHCTB
KonTponbnas pabota o reme "MHoxkecTBa
14 palMOHAIBHBIX U IEMCTBUTEIIBHBIX YUCEIL.
PanmonanbHble ypaBHEHUS U HEPaBEHCTB"
5 @OyHKIHS, CIIOCOOBI 3aJaHHsT (PYHKIIUH.
B3aumuo obpaTtHbie GyHKIIUN
I'paduk pyakun. O6IaCTh ONIPEICIICHUS |
16 MHO€ECTBO 3HaueHui ¢pyHkimu. Hymm
¢bynkiuu. [IpoMexyTKH 3HAKOMOCTOSTHCTBA
17 YéErHble 1 HeUETHbIE (PYHKIUU
CreneHsb ¢ LIeIbIM IIOKA3aTeIeM.
18 CrannaptHas popma 3anucu
JEHCTBUTENHLHOTO YnCIa
Wcnonb3oBanue noaxonasueii GopMbl
19 3aITUCH JICHCTBUTENBHBIX YUCEI IS
peleH sl MPaKTHYECKHX 3a/1a4 U
MpPeICTaBICHUS JAHHBIX
CrenenHas QyHKINS C HATYPAITLHBIM U
20 LIEeJIBIM TTOKa3aresieM. E€ cBolicTBa 1
rpapuk
71 Apudmerndeckuii KOpeHb HaTypaIbHON

CTCIICHHU




Apudmernieckuil KOpeHb HATYPATBLHON

22
CTEIIEHU

” CaoiicTBa apr()METHUECKOTO KOPHS
HaTypaJIbHOW CTENEHU

4 CgoiicTBa apru(hMETHUECKOTO KOPHS
HATypaJbHOW CTENIEHU

75 CaoiicTBa apr(METHUECKOTO KOPHS
HaTypaJIbHOW CTENEHU

2%6 HeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU
N—Oi CTETIEHU

7 JlericTBus ¢ apupMETHYECKUMH KOPHSIMH
N—Ol CTEeNEeHU

)3 JeiicTBus ¢ apuMeTHYECKUMU KOPHSIMHU
N—OM CTEIeHU

29 JlelicTBus ¢ apupMETUIECKUMH KOPHSIMU
N—OM CTEIIeHU

30 JleiicTBus ¢ apuMeTHIeCKUMHU KOPHAMHU
N—Oi CTETIeHU

31 Pemienne nppanuoHalibHbIX YpaBHEHUH U
HEpaBEHCTB

0 Pemrenne nppanmoHanbHbIX yPABHEHUH U
HEpaBEHCTB

3 Pemrenne nppanmoHanbHbIX yPABHEHUH U
HEPaBEHCTB

34 Perrenue nppannoHanbHbIX YpaBHEHUH U
HEpaBEHCTB

35 Pelenne nppanuoHalIbHbIX YPABHEHUN U

HEPABEHCTB




36 CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU 1

37 CaoiicTBa 1 rpaduK KOpHS N-Ol CTENECHU 1
KonrponsHas pabora o Teme

18 "Apudmernueckuii KOpeHb N—O CTETICHH. |
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TAHT€HC YUCJIOBOTO |
apryMeHTa

40 CuHyc, KOCHHYC ¥ TAHT'€HC YUCJIIOBOTO |
aprymMeHTa

Al ApKCHHYC, apKKOCHHYC 1 apKTaHT'€HC |
YHCJIOBOTO apryMeHTa

0 ApKCUHYC, apKKOCHHYC U apKTaHT€HC |
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 onpeielIeHue TPUTOHOMETPUUECKHUX 1
(yHKIUH YKCI0OBOTrO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

44 OIpeETICHUE TPUTOHOMETPUYECKUX 1
(GYHKUIMI YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

46 OcHOBHbIE TPUTOHOMETpHUECKHE (HOPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

48 OcHOBHbIE TPUTOHOMETpHUECKHE (HOPMYIIBI 1

49 [Ipeo6pa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIPOKEHHUN

50 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX !

BbIpaKEHU I




[TpeobpazoBaHme TPUTOHOMETPHYECKHUX

51 . 1
BBIPKCHUI
59 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX |
BBbIpaKEHUI
53 [Ipeobpa3oBanre TPUTOHOMETPHUECKUX
BBIPAKEHUI !
54 Perenne TpuroHomMeTpuueCKUX ypaBHEHUN 1
55 Pemenuie TpuroHOMeTpUYECKUX YpaBHEHHM 1
56 Perenne TpuroHomMeTpuueCKUX ypaBHEHUN 1
57 Pemenne TpuroHOMETpUYECKNX ypaBHEHUN 1
58 Pemenuie TpuroHOMeTpUYECKUX YpaBHEHHM 1
59 Peurenue TpuroHomMeTpUuECKUX ypaBHEHUN 1
KonTponbnas padota o reme "®@opmyJisl
60 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
61 IIOCJIEI0BATEIBbHOCTEN. MOHOTOHHBIE 1
IIOCJIEI0BATEIBHOCTH
Apudmernueckas 1 reomeTpuUecKas
& nporpeccuu. Mcnonp3oBanue nporpeccun |
JUISL PELIeHUs pealbHbIX 3a7a4
MIPUKIIQJHOTO XapaKkTepa
beckoneuHo yObIBatoI1as reoMeTpuyecKast
63 nporpeccusi. Cymma 0€CKOHEUHO 1
yOBIBaroIIEH reOMeTpUYECKON TPOrpeccun
64 dopMyria CI0KHBIX MPOIICHTOB 1
65 @dopmyJia CI0KHBIX IPOLIEHTOB 1




O0001menue, cucTeMaTH3anys 3HAHUH 3a

66 Kypc anreOpbl ¥ HaYal MaTeMaTHYECKOTO 1
anayim3a 10 kiacca
67 HtoroBast KOHTposbHAs paboTta 1
O0o001enue, cucTeMaTH3alys 3HAHUH 3a
68 Kypc anreopbl 1 Hayall MaTEMaTHUECKOT 0 1
ananuza 10 kiacca
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME




11 KJIACC

KosnunuyectBo yacos DJIEKTPOHHBIE
Ne ara ugposbie
wn Tema ypoka Beero Konrpoasubie | IlpakTnuyeckue iyqenml :)Iﬁ[()l;l;oBaTenbﬂme
padoTbI padoThbI pecypest
CreneHs ¢ palioOHalIbHBIM [10Ka3aTeIeEM 1
2 CaoiicTBa cTeneHu 1
3 IIpeoOpa3oBaHue BeIpakeHUI, COAEPIKAILNX
paloHaIbHbIE CTENEHU !
4 IIpeoOpa3oBaHue BbIpakeHUI, COAEPIKAILINX
paloHaIbHbIE CTENEHU !
5 [TpeoOpazoBaHue BEIPAKEHUH, COIEPIKAIIIIX |
paloHaIbHBIE CTETIEHH
6 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
8 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHHUS U HEPABEHCTBA 1
10 ITokasaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
1 IToka3zarenbHast GyHKLUS, €€ CBOWCTBA U 1
rpapux
KonrtponsHas padora o reme "Ctenens ¢
2 paloHaIbHBIM TOKA3aTENIEM. 1 |
[TokazarenbHas Qynkuus. [lokazarenbHble
ypaBHEHUs U HEPABEHCTBA"
13 Jlorapudm uucna 1
14 JlecsTHYHBIC U HATYPaJbHBIC JTOTAPU(PMBI 1




[IpeoOpa3oBaHue BRIPAKEHUH, COIEPIKAIITIX

15
norapuMel

16 [IpeoOpa3oBanue BIpaKEHUH, COAEPIKAIIUX
sorapudmbl

17 IIpeoOpa3oBaHue BIpakeHUI, COAEPIKAILNX
norapuMel

18 [IpeoOpa3oBaHue BIpakeHUI, COAEPIKAILINX
sorapu@mel

19 Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBa

20 Jlorapudmuueckue ypaBHEHHUS U
HEpaBEHCTBa

)1 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBa

” Jlorapudpmuueckue ypaBHeHUs U
HEpaBEHCTBa

” Jlorapudmuueckas QpyHKIM, €€ CBOIICTBa U
rpaduk

o Jlorapudpmuueckas QyHKIMs, €€ CBONCTBA U
rpapuk

’s Tpuronomerpuyeckue GyHKINHU, UX
CBOICTBA U TpaduKu

%6 Tpuronomerpuyeckue GyHKINHU, UX
CBOMWCTBA U TpapuKu

7 Tpuronomerpuueckue QpyHKINH, UX
CBOMCTBA U rpaduKu

)% Tpuronomerpudeckue QpyHKIHH, UX

CBOHWCTBA U TpapuKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

a1 IIprumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

0 IIprmepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonrtponbHast pabota no teme
"Jlorapudmuueckast GpyHKITUS.
Jlorapudmuyueckue ypaBHEHUS U

33 HEpaBeHCTBA. T pUrOHOMETPUYECKHE
GyHKIUU U UX
rpaduxu. TpuronomeTpudeckue
HepaBeHCTBa"

34 HenpepsiBHble HyHKINN

35 MeTto HHTEpBaJIOB JUIsl pELIECHHS
HEPaBEHCTB

36 MeTo HHTEpBAIIOB [UIsl PELICHHUS
HEPaBEHCTB

37 ITpousBonHas pyHKIMU

38 [IpowusBoaHas pyHKINU

39 I'eomeTpuueckuii 1 GpU3NIECKUI CMBICIT
MPOU3BOHOMN

40 I'eomeTprueckuil 1 GU3NIECKUI CMBICIT
MIPOU3BOJHOMN

41 [Tpon3BoAHBIE TIEMEHTAPHBIX (PYHKIHIA

42 [Tpou3BoHEIC A7IEMEHTAPHBIX (PYHKITUI




IIpou3BoHass CyMMBI, IPOU3BEACHUS,

43 .
9acTHOTO (DYyHKIMH

44 [Ipon3BoHas CyMMBl, IPOU3BEIEHUS,
4acTHOrO (yHKIMH

45 IIponsBoHas CyMMBl, IPOU3BEIEHUS,
9acTHOTO (DyHKIMH
[Ipumenenne Npou3BOIHOM K

46 UCCIEeI0BaHMIO (PyHKIMN HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpumeneHnne Mponu3BOIHON K

47 UCCIeI0BaHMIO (PyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHeHne npoU3BOAHOM K

48 UCClIeI0BaHHIO (YHKIIMHA HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K

49 UCCIIeI0BaHHIO (DYHKIIMHA HA MOHOTOHHOCTb
U DKCTPEMYMBI

50 HaxoxneHrne HanOopIIero 1 HANMEHBILIETO
3HaueHUs QYHKIMHU HAa OTpE3Ke

51 HaxoxneHre HanOopIIero 1 HANMEHBIIIETO
3Ha4YeHus1 QYHKIMUU Ha OTPE3Ke

5 Haxoxnenre HanGobpIIer0 1 HAUMEHBIIIETO
3HaueHUs QYHKIMU Ha OTpE3Ke

53 HaxoxneHre HanbopIIero 1 HANMEHBIIIETO
3HaueHUs QYHKIMU Ha OTpE3Ke

54 HaxoxneHne HanboIb1Iero 1 HAUMEHbBIIEr o

3Ha4YeHUs1 QYHKIMUU Ha OTPE3Ke




Haxoxcz[eHHe HanOOJIBIIEr0 1 HANMEHBIIIETO

3 3Ha4YeHUs1 QYHKIHUU Ha OTPE3Ke
[IpuMeHeHne Npou3BOJHON IS
HaXO0X/IEHNS HaWIy4Ilero peleHus B

56 IPUKIIAJHBIX 33/a4ax, Ul ONpeAeIeHus
CKOpOCTH IIpoliecca, 3a1aHHOro (GopMyJIIoif
Wi rpaduKoM

57 KonTponbhas padota no teme
"[IpousBonnas. [Ipumenenne npousBoaHon"

58 [TepBooOpasnas. Tabnwuiia mepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia mepBooOpa3HbIX

60 WuTerpai, reoMeTpudeckuii v pusnueckuii
CMBICJI UHTETpajia

61 WuTerpai, reoMeTpuieckuii U pusnueckuii
CMBICJI HHTETpaa

6 WuTerpai, reoMeTpuieckuii U pusnyeckuii
CMBICJI UHTETpaa

63 Brruucnenue narerpana o gpopmyiie
Herorona—1JleiiGHuma

64 Brruncnenue uarerpana no gpopmyie
Herorona—JleiiOnuiia

65 Brruncnenue uaTerpana mno gpopmyie
Herorona—JleiiOnuiia

66 Brruucnenue nnrerpana o gpopmyiie
Herorona—JleiiOauiia

67 CucreMbl TMHEWHBIX YpaBHEHUM

68 CucreMbl TMHEWHBIX YpaBHEHUM

69 Pemenue npukiiaHbIX 3a/1a4 ¢ HTOMOILBIO




CUCTEMBI IMHEHHBIX YPABHECHUM

70

Pemenne npukiiagHpIx 3a/1a4 € TOMOLIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

71

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, TIOTapU(PMUUIECKUX
YPaBHEHUI U HEPABEHCTB

72

Cucrtembl U COBOKYITHOCTH UENbIX,
palMOHANBHBIX, WUPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, JTOTapHU(PMHUICCKIX
YpPaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYNHOCTH LIEJBIX,
paloHaIbHBIX, UpPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, JIOTapUPMUIECKUX
YpaBHEHMI 1 HEPABEHCTB

74

CucreMbl U COBOKYNHOCTH LIEJIBIX,
paloHaIbHBIX, UpPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapUPMUIECKUX
YPaBHEHMI U HEPABEHCTB

75

Hcnonb3oBanue rpagukoB GyHKIUHN 11s
pelIeHns ypaBHEHUN U CUCTEM

76

Vcnonb3oBanue rpadukoB GyHKIUHN 115
pelleHns ypaBHEHUN U CUCTEM

77

[IpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEHICHUI0 MAaTEMaTUYECKNUX
3a]a4 ¥ 3a/1a4 U3 Pa3In4HbIX o0sacTen
HAYKHU U PEabHOMN KU3HU

78

Kontponbnas padora o reme "HMHTerpan u




ero npumeHeHus. CUCTeMbl ypaBHEHUI"

HaTypaJ'IBHBIe 1 I CJIbIC YHKClla B 3a/ja4yax U3

79 .
pealibHOM JKU3HU

20 HatypanbHble U 11enble Yrciia B 3aja4ax 13
peanbHON KU3HU

81 HatypanbHble U 1IeNble Yrciia B 33/ja4ax u3
peanbHOM KU3HU

82 [Ipu3Haku AETUMOCTH IENBIX YHCEN

83 [Ipu3Haky AETUMOCTH LEJIBIX YUCEN

84 [Ipu3Haky AeIMMOCTH LENBIX YUCET

85 [ToBTOpEeHme, 0600I1IeHNEe, CUCTEMATU3AIIHS
3HaHUU. Y paBHEHUSA

26 [ToBTOpenue, 00001IeHNE, CUCTEMATU3AITUS
3HaHUU. YpaBHEHUSA

g7 [ToBTOpEeHME, 0000IICHNE, CUCTEMATU3AITHS
3HaHUU. YpaBHEHUSA

28 [ToBTOpeHue, 00001IeHNEe, CUCTEMATU3AITUS
3HaHUU. YpaBHEHUS

%0 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATH3AITHS
3HaHUU. YpaBHEHUSA

9% [ToBTOpEeHME, 0000IEHNE, CUCTEMATH3AITUS
3HaHUU. YpaBHEHUSA

01 [ToBTOpEeHmE, 0000IICHHEe, CUCTEMATH3AITHS
3HaHuil. HepaBencrsa

9 [ToBTOpEeHME, 0000IICHNHE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHme, 06001IeHNE, CUCTEMATU3AIUS




3HaHui. HepaBeHcTBa

[ToBTOpEeHME, 0000IIICHNE, CUCTEMATH3AITUS

94 - 1
3Hanuii. HepaBeHncraa

95 [ToBTOpEeHue, 06001IeHNE, CUCTEMATU3AIIHS |
3HaHuU. CucTemMbl ypaBHEHUN

9% [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AITHS 1
3HaHul. CucTemMbl ypaBHEHUN

97 [ToBTOpEeHme, 06001IeHHE, CUCTEMATU3AIIHS |
3HaHuil. OyHKIMKN

08 [ToBTOpEeHme, 060011 HNEe, CUCTEMATHU3AIIHS |
3HaHui. OyHKUMH

99 Hrorosast KoHTposbHAs paboTta 1

100 HrtoroBas koHTpobHAs paboTa 1
O0006111eH1E, CUCTEMATHA3AIHs 3HAHUH 3a

101 Kypc aJireOpbl M Hauajl MaTeMaTU4eCKOTO 1
anaimza 10-11 kmaccoB
O0006111eH1E, cUCTEMATH3aIMsl 3HAHUH 3a

102 Kypc anreOpbl 1 Hayall MaTeMaTHYeCKOTO 1
aHanmza 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB IIO 02

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U YYHEHUKA

* MaTemaruka: ajarebpa u Hayajla MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.
Anrebpa 1 Hauaja MaTeMaTudeckoro ananusa, 10-11 kimaccesl/ Anmumos 11.A.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHOE 00I1IECTBO

«M3narenbctBO «IIpocBemienne



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 416534327891003442290759540767602278017667815869
Bnageney Poguonosa Onbra MecpruesHa
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